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Hacrosimuii crangapt ycTaHaBiauBaeT oOIIue TpeOOBaHUS MOXAPHOH 0€30IMacHOCTH K OOBEKTaM 3alUThI
pa3IMYHOTrO Ha3HAYCHHUS Ha BCEX CTAMAX MX JKU3HEHHOTO IMKJIA: UCCIIEA0BaHKE, pa3padoTka HOPMATUBHBIX
JOKYMEHTOB, KOHCTPYHPOBAaHHE, NPOCKTHPOBAHUE, H3TOTOBJICHHUE, CTPOUTENIBCTBO, BBIMOJIHEHHE YCIYT
(paboT), ucnbpITaHWEe, 3aKyMKa MPOAYKIIMU IO UMIIOPTY, Mpoja)xa MPOAYKIHUU (B TOM YHCIE Ha IKCIOPT),
XpaHEHWE, TPAHCIIOPTUPOBAHHME, YCTAHOBKA, MOHTa)X, HaJlaJIKa, TEXHUYECKOE OOCIyXHBaHHE, PEMOHT
(peKOHCTpPYKIIUSA), SKCIUTyaTanus (MpUMEHEHWE) W yTruiausanus. J[as oOBeKTOB, HE COOTBETCTBYIOIIHMX
JNEUCTBYIONIUM HOpPMaM, CTAaHAAPT yCTaHABIMBAeT TPeOOBaHUS K pa3pabOTKE MPOECKTOB KOMIEHCUPYIOIIUX
CPEICTB M CHCTEM OOECIICYCHHUsS IMOKapHOW OE30IMaCHOCTH Ha CTaIHsIX CTPOHMTENBCTBA, PEKOHCTPYKIUU U
IKCIITyaTaIlui 0OHEKTOB.

TpeboBanus cTaHgapTA ABJISAIOTCS 005A3aTEIBHBIMU.
TepMuHBI, IPUMEHAEMbIE B CTAHAAPTE, M X MMOSICHEHHS IPUBEICHBI B IPHIOKEHHH 1.
(U3menennas penaxkiusi, U3m. Ne 1).

1. OBIINUE MTOJIOKEHUSA

1.1. TloxxapHast 6e30mMacHOCTh 00BEKTA JOJKHA 00ECTIEYMBATHCS CUCTEMaMH TPEJIOTBPAIICHUS TIOXKapa U
MPOTUBOIIOKAPHOH 3aLUTHI, B TOM YUCIIE OPTraHU3aOHHO-TEXHHYECKHUMHU MEPOTIPHUSTUSIMH.

CucreMbl MoOXapHOW O€30MACHOCTH JOJIKHBI XapaKTEpU30BATbCS YpPOBHEM OOECHEUYEeHHs MOKapHOU
0€30I1aCHOCTH JIIOJICH U MaTepUANIbHBIX [IEHHOCTEH, a TaK)Ke SKOHOMUYECKUMH KPUTEPUAMH PPEKTUBHOCTH
3TUX CHCTEM JIJISl MaTepHaIbHBIX [IEHHOCTEH, C YUeTOM BCeX cTaaui (HayyHas pa3paboTka, MIPOEeKTHPOBAHUE,
CTPOUTENBCTBO, IKCIUTyaTaIHs] ) )KU3HEHHOTO [TUKJIa OOBEKTOB U BBIIOJIHATH OJIHY U3 CIEAYIOIINX 3a/1a4:

HCKIIIOYaTh BO3BHUKHOBCHHUC T107Kapa,

obecrneynBaTh IMOXAapHYHO 0€e30I1aCHOCTD JIIO,Z[GIZ;
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o0OecrieunBaTh MMOXAapHYHO 0e30MMacHOCTh MaTCpHruaJIbHbIX HCHHOCTeﬁ;
obecneynBaTh IMMOKapHYIO 0€e3011acHOCTD J'IIO,I[GfI U MaTCpUaJIbHBIX HeHHOCTeﬁ OJHOBPCMCHHO.

1.2. OOBEKTHI AOMKHBI UMETh CHUCTEMBI MOXApPHOW 0€30MacHOCTH, HaNpaBJICHHBIE Ha TMPEIOTBpAICHUE
BO3/CHCTBUS Ha JIIOJIEH ONacHBIX (PAKTOPOB MOXKapa, B TOM YHCJIE UX BTOPHYHBIX MPOSABICHHUN HA TpeOyeMoM
YpOBHE.

TpeOyemblii ypoBeHb OOECHeYeHUsI TMONKAPHOW OE30MACHOCTH JIOACH C TMOMOIIBI0 YKa3aHHBIX CUCTEM
nomkeH ObITh He MeHee 0,999999 mpenoTBpaleHuss BO3IEHCTBUS ONACHBIX (PAaKTOPOB B rOJl B pacueTe Ha
Ka)KJIOTO 4YeJIoBeKa, a JONMYCTHMEIH ypOBEHb TIOKAPHON OMACHOCTH s Mojeil JomkeH ObITh He Gomee 107
BO3/ICMCTBUS OMACHBIX (DAKTOPOB IOXKapa, IMPEBBIIAIOLINX MPEAEIbHO JIOMyCTUMBIE 3HAYEHHs, B T'OJ B
pacdere Ha KaXkJI0TO 4eJIOBeKa.

Merton omnpezienieHusi ypoBHs 00€CTI€UeHUs MOXKAPHOU 0€30MaCHOCTH JIIOICH MPUBEACH B IPUIIOKECHUH 2.

* IIpuBeeHHbIE B MPHJIOKEHHUAX 2, 3 M 5 cTaHAapTa METOJbl MOTYT U3MEHATHCSA C COIJIacHs TOJIOBHOM
opranusanuu B obsactu noxapHoit 6esonacHoctu - BHUMUIIO MBJ] CCCP.

1.3. OOBEKTHI, OXKaphl HA KOTOPHIX MOTYT IPUBECTH K MaCCOBOMY MOPAXKECHHUIO JIFOJICH, HAXOIAIMIUXCS Ha
3TUX O0BEKTAaX U OKPYKAIOIIEH TEpPUTOPHH, OMACHBIMH U BPEIHBIMHU NPOU3BOJCTBEHHBIMU (pakTopamH (T10
I'OCT 12.0.003), a Taxxe onacHbIMH (PaKTOpaMu MoKapa U UX BTOPUYHBIMHU MPOSIBICHUSMH, TOJKHBI HIMETh
CHCTEMBl  IOKapHOW  Oe30macHOCTH, OOeCHe4yMBaIOIIMe MHUHHMAJIbHO  BO3MOXKHYIO — BEPOSITHOCTb
BO3HUKHOBEHUS TOxapa. KOHKpeTHble 3HAYCHHS MUHHMMAJIbHO BO3MOXKHOW BEPOSTHOCTH BO3HHUKHOBEHHS
MoXapa ONPEACIAIOTCS TNPOSKTHPOBIIMKAMH M TEXHOJOraMH IIPH IacloOpTH3alUM 3THX OOBEKTOB B
YCTAHOBJICHHOM TIOPSIIKE.

[lepedyenp Takux 0ObEKTOB pa3padaThIBAETCSI COOTBETCTBYIOIIMMU MUHHCTEPCTBAMU (BEIOMCTBAMU U T.II.)
B YCTaHOBJICHHOM IOPSIAKE.

MeTton omnpeneneHus BEPOSTHOCTH BO3HMKHOBEHMS IIOXKapa (B3pblBa) B II0XKApOOMACHOM OOBEKTE
IIPUBE/IEH B IPUIIOKEHUU 3.

1.4. OOBEKThI, OTHECEHHBIE K COOTBETCTBYIOLIUM KaTErOPHUIM IO MOXKAPHOI OMAaCHOCTH COTJIACHO HOpMam
TE€XHOJOTHYECKOT0 MPOCKTUPOBAHUS ISl ONPEAEIICHUS KAaTErOpuil MOMEIICHUM U 3[aHUM MO IMOXApHOU U
B3pPBIBOMOKAPHON OMAcCHOCTH, JOJKHBI HMMETh JSKOHOMHMYECKH J((EKTHUBHBIE CHUCTEMBI MOKapHOU

0e30MacHOCTH,

MeTox OIEHKM HKOHOMHYECKOW 3(P(GEKTUBHOCTH CUCTEM MOXKapHOW Oe30MacHOCTH IpHBEIEHA
MPUIIOKEHUU 4.

1.5. OnacubiMu akTOpamMu, BO3CHCTBYIOMIMMH Ha JIFOJICH U MaTepUaIbHbIC ICHHOCTH, SIBIISTFOTCS:
TJ1aMsl U1 UCKPBI;
MOBBILIEHHAS TEMIIEPATYPa OKPYKAIOIIEH CPEbI;

TOKCHUYHBIC ITPOAYKTHI TOPCHUSA U TCPMUUCCKOTO PA3JIOKCHHA,
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IIBIM;
MOHM)KCHHAS KOHIIEHTPAIUs KHCIIOPO/Ia.

K BTOpHUYHBIM MpOSIBIEHUSAM ONAcHBIX (PAaKTOPOB IMOKapa, BO3AECUCTBYIONIMM Ha JIIOACH M MaTepHaabHbIe
LIEHHOCTH, OTHOCSTCS:

OCKOJIKH, YaCTHU Pa3pyIIMBHINXCA aIlllapaTOB, arp€raTtoB, YCTAHOBOK, KOHCTPYKHHﬁ;

paZOaKTUBHbIE W TOKCHYHBIC BEIIECTBA M MaTEpHalbl, BBIMIEAIINE W3 pPa3pyIICHHBIX ammapaToB U
YCTaHOBOK;

ANEKTPUUECKUN TOK, BOSHUKIINI B pe3yIbTaTe BEHIHOCA BHICOKOTO HAMPSIKEHUSI Ha TOKOIIPOBOIAIINE YACTH
KOHCTPYKIUH, aNnapaToB, arperaTos;

onacHble GakTopsl B3pbiBa 1o 'OCT 12.1.010, mpoucmieniero BCiaeACTBUE MOXKapa;
OTHETYIIAIINAE BEIIECTBA.

1.6. Knaccudukanus oObeKTOB 10 MOKAPHOW W B3PHIBOTIOXKAPHOHN OIMACHOCTH JIOJKHA MPOU3BOIUTECS C
YU4ETOM JOIYCTUMOIO YpPOBHS HMX TOXKapHOW OMacHOCTH (TpedyeMoro ypoBHs oOecredeHHs IMOKapHOM
0€30MacHOCTH), a pacyeThl KPUTEPHUEB U TIOKA3aTeJIeH ee OLEHKH, B T. 4. BEPOSATHOCTU TIOkKapa (B3phIBa), - C
YU4E€TOM MAacChl TOPIOYHUX M TPYAHO-TOPIOYMX BEIIECTB M MAaTEpUAOB, HAXOMASIIMUXCS Ha OOBEKTe,
B3PBIBOIIOKAPOOTIACHBIX 30H, 00PA3YIOMIUXCS B aBAPUUHBIX CUTYAIHSIX, U BO3MOXHOTO yIiepOa AJis JitoIel u
MaTepUaIbHBIX IIEHHOCTEH.

1.7. BeposATHOCTb BO3HUKHOBEHMs IOKapa OT (B) JJIEKTPUYECKOTO MM JPYroro €IWHUYHOIO
TEXHOJIOTHYECKOTO M3ENHs WK 000pyI0BaHUS MPHU UX pa3pabOTKe M U3TOTOBJICHUH HE JOJDKHA MPEBBIIIATH
sHadenuss 10° rox. 3Havenue BeNMUMHBI TOMYCTHMON BEPOSTHOCTH MOXApa HPU NPUMEHEHMH H3/eTuil Ha
00BEKTaX JOJDKHO YCTAaHABIMBATHCS PAcYeTOM, UCXOAs U3 TpeOoBaHmii 1. 1.2 HacToswero cranaapra. Meroa
oIpeziesieHUs] BEpOATHOCTH BOZHUKHOBEHHUS 10Kapa OT (B) 3JIEKTPUUYECKUX U3/AENIUN PUBEEH B IPUIIOKEHUU

5.

1.8. Metoauku, coaepkalivecs B CTaHAapTax M JPYIMX HOPMAaTUBHO-TEXHHYECKHUX JOKYMEHTaxX W
IIpe/IHa3HauYEHHbIE Ui ONPEIEJICHUs MOKa3aTesle MOKapHOW OMAaCHOCTH CTPOUTENIbHBIX KOHCTPYKLUH, MX
OOJIMLIOBOK U OTJEJIOK, BEIIECTB, MaTepUAJIOB M M3JEIMH (B T. Y. HE3aBEPILIEHHOI0 IMPOU3BOJCTBA) JAOJKHBI
aJIeKBaTHO OTpa)kaTh peajibHbIC YCIOBUS M0XKapa.

1.9. Tlepeuens u TpeboBaHus K 3PPEKTUBHOCTH IIEMEHTOB KOHKPETHBIX CHCTEM TMOKapHOH 0€30MacCHOCTH
JIOJDKHBI ~ YCTaHABIMBAaThCSI ~ HOPMATHUBHBIMA M HOPMATHBHO-TEXHHYECKMMH  JIOKyMEHTAaMH  Ha
COOTBETCTBYIOIIHE BUIBI OOBEKTOB.

IIpumeps! pacueta nokazateneit 3¢ dexkruBHocty no m.m. 1.2, 1.3, 1.7 npuBeaeHbI B IPUIIOKEHUH ©.

2. TPEBOBAHMS K CIIOCOBAM OBECHEYEHUSA IMOKAPHOM BE3OITACHOCTH
CUCTEMBI IPEJJOTBPAIIIEHUSA ITOZKAPA

2.1. llpenoTBparnieHue moxapa AOHKHO JOCTUTATHCS MPEAOTBPAIIEHUEM 00pa30BaHUs TOprOUYei Cpesl U
(wm) mpeaoTBpalieHneM 00pa30oBaHuUs B TOPIOUEH cpesie (UM BHECEHUS B HEE€) HCTOYHUKOB 3a)KUTAHUS.

2.2. TlpenotBparieHue oOpa3oBaHUS TOPIOYEH CPENbl TOJDKHO O0ECTeYMBATHCS OJHHM U3 CIETYFOIINX
CroCcO0OB MJIM UX KOMOWHAIIWH:
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MAaKCHUMAJIbHO BO3MOJKHBIM MPUMCHCHUCM HCTOPHOYUX U TPYAHOTOPHOYUUX BCIICCTB U MATCPUATIOB,

MaKCUMAaJIbHO BO3MOXKHBIM TI0 YCJIOBHUSIM TEXHOJOTHH M CTPOMTEIbCTBA OTPAHUYCHUEM MACChl U (HJIH)
o0beMa roproYmx BELIECTB, MATEPHAIOB M HanOoJee 0E30MaCHBIM CIIOCOOOM HX Pa3MEIlCHHS;

M30JISIUEN roprouelt cpebl (IPUMEHEHUEM H30JIMPOBAaHHBIX OTCEKOB, KaMep, KaOUH U T. 11.);

noaACpKaHUEM Oe30ImacHoM KOHICHTpaluu Cpe€abl B COOTBETCTBUU C HOPMaMU U MpaBUJIIaMU U JPYTUMU
HOPMAaTUBHO-TCXHUYCCKNUMH, HOPMATUBHBIMH JOKYMEHTAMU U IIpaBUJIaMU 6630HaCHOCTI/I;

JOCTATOYHOM KOHIICHTpaNueH (ierMaTu3aTopa B BO3AyXe 3aIIMAIIAeMOro o0beMa (€ro COCTaBHOM YacTH);
Moj/iep>KaHuEeM TeMIIepaTyphl U IaBJIICHUSI CPE/Ibl, MPU KOTOPBIX PACIpOCTPAHEHUE TJIAMEHU UCKITIOYAETCS;

MaKCI/IMaJ'IbHOI‘/’I MeXaHI/I3aLII/IeI>'I nu aBTOMaTH3aLII/IeI>'I TCXHOJIOTHNYCCKUX HpOI_IeCCOB, CBA3AHHBIX C
oOpareHueM TOpIoYrX BEIIECTB;

YCTAaHOBKOM IMOKapOOIacHOr0 000PYIOBaHUS MO BO3MOKHOCTH B M30JIMPOBAHHBIX MOMEIICHUSIX WU HA
OTKPBITBIX IJIOMIAJKAX;

NPUMEHEHHEM YCTPONCTB 3alIUTHl MPOU3BOJACTBEHHOIO OOOpPYIOBaHUS C TOPIOYMMH BEIIECTBAMHU OT
MOBPEKICHUI U aBAPHil, YCTAHOBKOW OTKJIFOYAIOIINX, OTCEKAIOIMINX U IPYTHX YCTPOMCTB.

2.3. IlpenotBpamieHre 0OOpa3oBaHHS B TOPIOYEH Cpele MCTOYHHMKOB 3a)KUTAaHUS JOJDKHO JOCTUTAThCA
MPUMEHEHHEM OJTHUM U3 CIIEIYIONINX CIIOCOOOB MIIH UX KOMOWHAITHEH:

IPUMEHEHHEM MallliH, MEXaHU3MOB, OOOPYAOBAaHMSA, YCTPOMCTB, IpPH IKCILIyaTallkd KOTOPHIX HeE
00pa3yOTCsl UCTOYHUKH 3a>KUTAHUS;

NPUMEHEHHEM 3JIEKTPOOOOPYI0BAHUSA, COOTBETCTBYIOILEIO IOKapOONAacHOM M B3pPBIBOOIIACHON 30HaM,
TpyIIie ¥ KaTeropuu B3pBIBOONMAcHON cMecu B cooTBeTcTBUM ¢ Tpeboanusimu ['OCT 12.1.011 u Ilpasun

YCTPOMCTBA ANEKTPOYCTAHOBOK;

NPUMEHEHHEM B KOHCTPYKIUHU OBICTPOJAEHCTBYIOIIUX CPEICTB 3alUTHOTO OTKJIIOUEHHS BO3MOXKHBIX
HWCTOYHHUKOB 3a)KUTAHUSA;

NPUMEHEHHEM TEXHOJOTMYeCKOro IMpolecca U 00OpYAOBaHHWsS, YAOBJIETBOPSIONMIETO TpeOOBaHUSM
anekTpocTaTudeckoit uckpodezomacunocty mo 'OCT 12.1.018;

YCTPOMCTBOM MOJIHUE3ALIUTHI 3[aHUM, COOPYXKEHUI U 000pYyA0BaHNUS;
NoJIep)KaHUEM TEeMIIepaTyphl HarpeBa MOBEPXHOCTH MAIIMH, MEXaHHW3MOB, 00OPYIOBaHUS, YCTPOMCTB,
BEUICCTB U MATEPUAJIOB, KOTOPBIE MOTYT BOMTH B KOHTAKT C TOPIOYEH CPENOM, HUKE MTPENEIBHO TOIYCTUMOM,

coctapJstoien 80 % HauMeHbIIeH TeMIepaTypbl CAMOBOCIUIAMEHEHHUSI TOPIOYETO;

UCKJIIOYEHHE BO3MOKHOCTH IOSABIEHUS UCKPOBOI'O pa3psiaa B FOPIOYEH Cpelie C IHEPrUel, paBHOM U BbILLIE
MUHUMAaJIbHON 3HEPTUU 3aKUTaHMUS,;

MMPUMCHCHUEM HCUCKPAIICTO HHCTPYMCHTaA IIpH pa60Te C JICTKOBOCINUIAMCHAIOINIMMHUCA KUJIKOCTAMH H
TOPOYMMHU T'a3aMU;

JII/IKBH,Z[aHPIeﬁ YCJ'IOBI/Iﬁ JJI TCIINIOBOT'O, XMMHYCCKOIO H (I/IJ'II/I) MI/IKp06I/IOJ'IOFI/I'-IeCKOFO CaMOBO3IropaHus
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o6pa1ualomnxc;1 BCIICCTB, MATCPUAJIOB, U3CIUN U KOHCTPYKHHﬁ. HOpSII[OK COBMCCTHOI'O XpaHCHUA BCIICCTB
" MaTepUuajioB OCYHICCTBIIAIOT B COOTBCTCTBHUU CO CIIPABOYHBIM IIPHUIIOKCHHUEM 7,

YCTPAaHEHUEM KOHTAKTa C BO3yXOM NUPO(OPHBIX BEIIECTB;

YMEHBILIEHUEM OIPEAEIAIONIETO pa3Mepa TOPIOYEH Cpeibl HUKE MPEENIBbHO T0IYCTUMOTO 110 TOPIOYECTH;

BBITIOJIHEHUEM JIEUCTBYIOIIUX CTPOUTEIBHBIX HOPM, MPABUII U CTAHAAPTOB.

2.4. Orpanunyenne macchl U (WIM) oObeMa TOpPIOUMX BEIIECTB M MaTepHajoB, a Takke Hauboiee
0e30MacHbIi crocod UX pa3MeLIeHHs! JOJDKHBI JOCTUraThCsl IPUMEHEHHEM OJIHOTO U3 CIEAYIOIIUX CIIOCO00B

WJIN UX KOMOWHAIIUEN:

YMCHBIICHUEM MAacCChbl 1 (I/IJ'II/I) obbeMa ropro4ux B€HICCTB U MaTCpUAIOB, HAXOAAIMUXCA OJHOBPEMCHHO B
MIOMCHICHWH HUJIM HAa OTKPBITBIX IJIOHIAAKAX;

YCTPOMCTBOM aBApUKHOIO CIMBA I0XKAPOONACHBIX XUAKOCTEH U aBapUHHOIO CTPABIMBAHUSA TOPIHOYMX
ra3oB U3 anmnaparypsl;

YCTPOMCTBOM Ha TEXHOJOTMYECKOM O0OpYIOBaHMM CHCTEM IPOTUBOB3PHIBHOM 3alUTBl METOJ
orpeieieHus: 6e30nacHoi MO IN pa3repMeTu3aluy 000py10BaHHs IPUBEJEH B MIPUIIOKEHUN §;

NEPUOANYECKON OYMCTKU TEPPUTOPUH, HA KOTOPOM pacroiaraercsi 00beKT, MOMEIIeHNnH, KOMMYHHUKAIUA,
anmnapartypbl OT TOPIOYUX OTXO/0B, OTJIOXKEHUH MbUIM, ITyXa U T. I1.;

YAQAJICHUEM IOKAPOOIIACHBIX OTXOA0B ITPOU3BOACTBA,

3ameHor JerkoBocruiamenstomuxcs (JIBXK) wu roprounx (IK) skummkoctedt Ha moskapoOe3onacHbIe
TEXHUYECKHE MOIOIINE CPEICTBA.

3. TPEBOBAHUA K CIIOCOBAM OBECIIEYEHMUSA HQ)ICAPHOI?'I BE3OITACHOCTH
CUCTEMBI ITPOTUBOITIO’KAPHOMU 3ALIUTBI

3.1. TlpoTuBOIIOKapHas 3allUTa JOJDKHA JOCTUTAThCS MPUMEHEHHUEM OJHOTO M3 CICIYIOIINUX CIIOCO00B
WA UX KOMOUHALIUEN;

IMPUMCHCHUECM CPCACTB IMOXKAPOTYHICHUA U COOTBCTCTBYIOIIUX BUJIOB nomapHoﬁ TCXHUKHU,
IMPUMCHCHHUEM aBTOMATUYCCKUX YCTAHOBOK n0>1<apH0171 CUTHAJIM3allU U MTOKAPOTYHICHUS

IPUMEHEHHEM OCHOBHBIX CTPOMTENIBHBIX KOHCTPYKLIMH M MAaTe€pHajoB, B TOM YHCIE HUCHOIb3YEeMBbIX AJIS
00JIMIIOBOK KOHCTPYKLIUH, C HOPMHUPOBAHHBIMU TIOKA3aTEISIMH MTO’KapPHOM OMAaCHOCTH;

NPUMEHEHHEM MPONMUCKU KOHCTPYKLUH OOBEKTOB AHTUIIUPEHAMH M HAHECEHHWEM Ha UX MOBEPXHOCTHU
OTHE3aIUTHBIX KPAacoK (COCTaBOB);

YCTpOMCTBaMH, 0OECIIEYNBAIOIIMMH OTPAHUUYECHUE PACTIPOCTPAHEHUS MT0XKAPa;

OpraHu3anuerd ¢ TOMOIIBI0 TEXHHUYECKUX CpPEACTB, BKIIOYAas aBTOMAaTUYECKHE, CBOEBPEMEHHOI'O
OTIOBEIICHHMSI ¥ dBaKyalluH JIFOICH;

IMPUMCHCHUEM CPEACTB KOJIJICKTUBHOM B HH}IHBH}IyaHBHOﬁ 3alllUThI J'IIOJIGfI OT OITaCHBbIX (i)aKTOpOB moxxapa,
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IPUMCHCHUCM CPCIACTB HpOTI/IBO,Z[LIMHOI\/'I 3alllUThI.

3.2. OrpaHuueHHe paclpoCTpaHEHMs IoXKapa 3a MHpeAesibl ouyara JOJDKHO JOCTHraTbhCsl NMPUMEHEHHEM
OJTHOTO U3 CJICAYIOILIUX CIIOCOOOB MIIM UX KOMOMHALIMEH:

YCTPOMCTBOM IPOTUBOIIOKAPHBIX NIPETPALL;

YCTaHOBJIEHMEM IMpPENEIbHO JOMYCTHUMBIX [0 TEXHUKO-DKOHOMHMYECKMM pacdyeraMm Iulouiaaen
MIPOTUBOMOXKAPHBIX OTCEKOB M CEKUUH, a TakkKe OSTaXHOCTH 3JaHUN M COOpYKEHHH, HO He Ooiee
OIIPEAEIIEHHBIX HOPMaMU;

YCTPOﬁCTBOM aBapHﬁHOrO OTKIFOYCHUS U ICPCKIIIOYCHUA YCTAHOBOK U KOMMYHHKaHHﬁ;

NPUMEHEHHUEM CPEJICTB, MPEIOTBPAIIAIONINX M OTPaHUYMBAIONINX PA3IIUB U PACTEKaHUE KHUIKOCTEH NpU
noxape;

MPUMEHEHHEM OTHETIPEerpakAaloNX YCTPOICTB B 000PYI0BaHUH.

3.3. Kaxapiii 00beKT JOHKEH UMETh Takoe 00bEMHO-TUIAHUPOBOYHOE M TEXHUYECKOE HCIIOIHEHUE, YTOOBI
9BaKyaIls JIIOJIei U3 Hero ObLIa 3aBepIIeHa JI0 HACTYIUICHHS TPEISITbHO JOIMYCTHMBIX 3HAYCHHH OIMACHBIX
(hakToOpoB Mmoxkapa, a MpU HeleIecoo0pa3HOCTH dBaKyalluu Oblia obecreyeHa 3anmTa JitojieH B o0bekTe. Jls
obecrieueHust BaKyaIii HE0OOXOAUMO:

YCTAaHOBUTH KOJHUYCCTBO, PasMCpPbl, U COOTBCTCTBYIOIICC KOHCTPYKTHMBHOC HCIIOJIHCHUC 3BAaKyallUOHHBIX
HYTeﬁ H BBIXOJ OB,

00€eCIeYnTh BO3MOKHOCTh 6CCHpeH${TCTBeHHOFO JABMOKCHUA J'IIOI[ef/'I I10 5BaKyallUOHHBIM ITYTAM;

OpraHu30BaTh MPU HEOOXOAMMOCTH YIIPABJICHHUE JBUKEHUEM JIIOJEH M0 IBAKyallHOHHBIM ITYTSIM (CBETOBbIE
yKa3aTeju, 3ByKOBOE U pEYEBOE OINOBELIEHHUE U T. I1.).

3.4. CpencTBa KOJUIGKTUBHON W MHIMBHUIYAJIbLHOM 3aIIUTHI JOJDKHBI 00ecTieunBaTh 0€30MMaCHOCTD JIFOJICH B
TEYCHHUE BCETO BPEMEHHU JICHCTBUS OMACHBIX (PaKTOPOB MOXKapa.

KonnexTuBHyto 3amuTy crueayer oOecmeunmBaTh C IOMOUIBIO MOXKapoOe30macHbIX 30H U JIPYTUX
KOHCTPYKTUBHBIX pemieHuid. CpeacTBa MHANBUAYAIBHOM 3alIUTHI CIe1yeT MPUMEHSATh TaKXKe ISl TIOKAPHBIX,
YUYacTBYIOIIMX B TYLIEHUH MTOKapa.

3.5. CucremMa NpOTUBOJBIMHOW 3allUTHl OOBEKTOB JOJDKHA OOECIeYMBATh HE3aIbIMICHUE, CHIKCHHE
TEMIEPATYPHI U yJajeHHe NPOAYKTOB FOPEHUS U TEPMHUUECKOI0 Pa3oKEHUs Ha MyTIX dBaKyalluu B T€UECHUE
BPEMEHH, JOCTAaTOYHOrO JJIs 3BaKyalluu JIIOJeH M (MJIM) KOJUIEKTHBHYIO 3alUTYy JIIOACH B COOTBETCTBUU C
TpeOoBaHUSAMU 1. 3.6 U (UIN) 3aIIUTY MAaTEPUATILHBIX [IEHHOCTEH.

3.6. Ha ka)xnqoM 00bEKTE HApOIHOTO XO34MCTBA JOJKHO OBITH 00ECIIEYEHO CBOEBPEMEHHOE OIOBEIICHHE
Jroziedt M (WIIM) CUTHAIM3alus O MOoXape B €ro Ha4yalbHOM CTaJuH TEXHUYECKHMMHU HJIM OpraHU3aIlMOHHBIMHU
CpEeACTBaMHU.

[lepeyenp 1 000CHOBaHHE JOCTATOYHOCTH JUISl LENEBO 3((EKTUBHOCTH CPEJICTB OMOBEIICHUS W (HJIH)
CUTHAJIM3aLUU Ha 00BEKTAX COTJIaCOBBIBAETCS B YCTAHOBICHHOM IOPSIKE.

3.7. B 30aHUSAX U COOPYXEHHSIX HEOOXOJUMO MPEeAyCMOTPETh TEXHUUYECKHE CpEeACTBA (JIECTHUYHBIC
KJICTKH, MPOTHUBOIOXKAPHBIE CTEHBI, JIU(THI, HAPYKHBIC IMOKAPHbIC JICCTHUIIbI, aBapUHHBIC JIOKH U T. IL.),
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UMEIOIIMEe YCTOHYMBOCTh IPHU MOKape U OTHECTOMKOCTh KOHCTPYKIMH HE MEHee BPEMEHH, HEO0OXOAMMOTro
JUISI CTIACEHUS JIIO/IeH IIPU MOKape U pacueTHOTO BPEMEHU TYILICHUS M10XKapa.

3.8. [1nst moapHOM TEXHUKU J10JKHBI OBITh ONPEIEIIEHBI:
OBICTpOJICHCTBHE M MHTEHCUBHOCTD TI0J]a4d OTHETYIIAINX BEIIECTB;

JIOMyCTUMBIE OTHETYIIAIME BEeIeCTBa (B TOM YHCJE ¢ MO3ULIUU TPeOOBaHHMA SKOJIOTUH U COBMECTUMOCTH C
TOpSIIMMHU BEILIECTBAMU U MaTepHallaMu);

HNCTOYHHKHU U CPECACTBA MOJAYN OTHCTyIAUX BECUICCTB JJIA MMOXKAPOTYHICHUA

HOPMATUBHBIA (pacUYETHBIN) 3amac CrenuaIbHBIX OTHETYIIAIIMX BEMECTB (MOPOIIKOBBIX, Ta30BbIX,
MIeHHBIX, KOMOMHUPOBAHHBIX );

HeoOXouMasi CKOPOCTh HapallMBaHMs, MOJaYM OrHETYIIAIIMX BEHIECTB C IOMOIIBI0 TPAHCIOPTHBIX
CPE/CTB ONEPATUBHBIX MOKAPHBIX CIIYXO;

Tpe6OBaHI/I$I K YCTOIZQHBOCTH OT BO3JCHCTBHUS OMACHBIX (l)aKTOpOB noxxapa U uX BTOPUIHBIX HpOHBJ’ICHHfI;
Tpe60BaHI/I$I TEXHUKH 0€30I1aCHOCTH.

4. OPTAHU3AIIMOHHO-TEXHUYECKHE MEPOIIPUSTHUSA IO OBECIIEYEHUIO
MOKAPHOM BE3OIMACHOCTH

OpraHu3alMOHHO-TEXHUYECKUE MEPONIPUATHS JOKHBI BKIFOYATh!
OpraHM3alyuI0 TMOXXAPHOH OXpaHbl, OPraHU3aIMI0 BEJOMCTBEHHBIX CIIy)KO IOXKapHOW Oe30MacHOCTH B
COOTBETCTBUH C 3akoHonaTenscTBOM Coro3a CCP, coro3HbIX pecrnyOnuMK W pemeHHeM MecTHhIX COBETOB

JACIYTATOB TPYAAIIUXCA,

NAaCIIOPTHU3ALMIO BEIIECTB, MAaTEPUANIOB, W3/ICNUH, TEXHOJOTMYECKUX IPOLECCOB, 3JaHUH U COOPYKCHHI
00BEKTOB B YAaCTH 00ecIreueH s MOKapHOi Oe301MacHOCTH;

npuBJIeYeHHE 00IECTBEHHOCTH K BOIPOCcaM 00ecTieyeHHs MOKapHOM Oe30MMacHOCTH;

opra’uzanuio o0yueHus: paboTaroNMX MpaBUiiaM MOKapHOW 0€30IMacHOCTH Ha MPOU3BOJICTBE, & HACEICHUS
- B TOpSAAKE, YCTAaHOBIEHHOM TNpaBHJIaMH TMOXKapHOW OE30MacHOCTH COOTBETCTBYIOIIMX OOBEKTOB
npeObIBaHUs JIIOJIEH;

pa3palboTKy U peanu3alyio HOPM U IPaBUII MOXKAPHOI 0€30MacHOCTH, HHCTPYKIIMM 0 mopsiake oOpalieHus
C MOKapOOIaCHBIMH BEIIECTBAMH M MaTepHajaMH, O COOIOICHIH MPOTUBOIIOKAPHOTO PEKUMA M AEHCTBHIX
Jro7ieil Mpu BO3HUKHOBEHHH T0XKapa;

M3TOTOBJICHHUE M IPUMEHEHHE CPEJICTB HATISTHOW aruTaIliy Mo 00ECTICUCHHIO TT0KapHOU 0€30MacHOCTH;

MOPAAOK XpaHCHHA BCIICCTB KW MATCPUAJIOB, TYHICHHUE KOTOPBLIX HEAONNYCTHMMO OJHMMH W TEMH KC
CpCACTBaMH, B 3aBUCUMOCTH OT UX (1)I/I3I/IKO'XI/IMI/IIIGCKI/IX H IIOKapOOIIaCHBbIX CBOﬁCTB;

HOPMHPOBAHUEC YHNCICHHOCTH JIIO,I[CP'I Ha 00BEKTE 110 YCIIOBUAM 0€e30IMacHOCTH UX IIpHU IOXKape,

pa3paboOTKy MEPOINPUATUN 0 ACHCTBUAM aJIMUHHUCTpPAINH, padOUnX, CIYXaIINX U HACCIICHHUS Ha CIIydau



BO3HHUKHOBCHMUS IMOXKApa U OPraHu3alluio 3BaKyalluu moz[eﬁ;

OCHOBHBIC BHJIbI, KOJMYECTBO, pa3MeIleHHe M oOciyxuBaHue mnoxapHo texHuku mo ['OCT 12.4.009.

[Ipumensiemas noxxapHas

TEXHUKA JOJDKHA obecreunBaTh APPEKTUBHOE TYIICHUE TIOXkKapa (3aropaHusi), ObITH

0e301acHOM IS MPUPOJILI U JIFOJICH.

IIPH/IOKEHHE 1

Obszamenvroe

TEPMUHBI, IPUMEHSAEMBIE B HACTOAIIEM CTAHIAPTE,

N UX ITIOACHEHMU S
Tabnuna 1
Tepmun [Tosicuenue
Iosxxap ITo CT COB 383-87.
IIpumeuanue. OJHOBPEMEHHO B HACTOSIIEM CTaHJIapTe O] MOXKapoM MOHMMAaeTCsl MpoLecc,

XapaKTePU3YIOMIUHCS COIMANBHBIM H/MITH SKOHOMHYECKHM YyIIEpOOM B pe3ylbTaTe BO3ACHCTBHS Ha
JIOJIed W/WMIKM MaTepualibHble LEHHOCTH (JaKTOPOB TEPMHUECKOTO PA3JIOKEHUSI W/MIM TOPEHWUS,
Pa3BUBAIOIIMICS BHE CHEIIMAIBHOTO 0Yara, a Tak)Ke MPUMEHSIEMbIX OTHETYIIANINX BEIIeCTB

Cucrema nokapHoii| Kommuiekc opraHM3allMOHHBIX MEPOTPHUATHH M TEXHHMYECKUX CPEJCTB, HAIpaBJICHHBIX Ha

0€30IacCHOCTH MIpeIOTBpAaIleHIE ToXKapa u yIiepo OT Hero.

YpoBeHb noxkapHoii| KonudecTBeHHas OlleHKa BO3MOXKHOTO yiepba oT moxkapa

OTIaCHOCTH

YpoBeHb obecrieuerns| KomudecTBeHHAs OlleHKA MPEIOTBPAIIEHHOTO yiiep0a mpu BO3MOKHOM TOXKape

oYKapHoO# 6e30macHOCTH

OTka3 cHUCTEMBI (JIEMEHTOR)
MoXKapHoO# 6e30macHOCTH

[ToxapoomnacHslii OTKa3
KOMILIEKTYIOIIETr 0 M3Aeus

OOBEKT 3alUTHI

YcroitunBoCTh 00BEKTa TIPH
roxape

HcTouHuK 3aKUraHus
T'oprouas cpena
IToxapHas
o0BeKTa

OITIaCHOCTh

[osxapHast 6€301acHOCTh
Cucrema  1penoOTBpaLICHHS
noxkapa

OmnacHslif (hakTop TMOKapa
Cucrema IPOTHUBOIIOKAPHOM
3aIUTHI

[IpoTHBOIBIMHAS 3aIUTA
T'oprouects

IIpenensHO JIOILyCTUMO€E
3HaYeHHE ONACHOTrO (akTopa

OTKa3, KOTOPbI MOXET MPHUBECTH K BO3HHUKHOBEHHIO MPEACIBHO JOMYCTUMOIO 3HAYCHHUS
oracHoro (hakTopa rnoskapa B 3aluiacMoM o0bemMe 00beKTa

OTKa3 KOMITICKTYIOIIETO W3JCNHs, KOTOPBIA MOXET INPUBECTH K BO3HUKHOBECHHIO OIACHBIX
(hakTOpOB MoXKapa

31aHue, COOpPYKEHUE, MMOMEIICHHE, MTPOIIECC, TEXHOJIOTHYECKas YCTAaHOBKA, BEIIECTBO, MaTepPHAl,
TPaHCIIOPTHOE CPEICTBO, W3JENUs, a TAKKe MX JJIEMEHThl M COBOKYIHOCTH. B cocTaB oObekTa
3aIIUTHl BXOJHT U YEJIOBEK

CBoiicTBO 00BEKTA MPEAOTBpAIATh BO3ICHCTBHIE Ha JIOJICH U MaTepUalIbHbIC IEHHOCTH OMACHBIX
(haKTOPOB MOKapa U UX BTOPUIHBIX IPOSIBICHHUHA

CpencTBO SHEPTeTHIECKOTO BO3ACHCTBUS, HHUIIMUPYIOIEe BOSHUKHOBCHHE TOPEHUS

Cpena, criocoOHasi CaMOCTOSTEIBHO TOPETh NOCIIE YIAICHNUsI HCTOYHNKA 320KUTaHUs

ITo I'OCT 12.1.033.

Ipumeyanne. OIHOBPEMEHHO B HACTOSILUEM CTaHAapTe€ MOJ IOXXKapHOH OMAaCHOCTHIO
MOHWMAETCS BO3MOXKHOCTh NMPHYMHEHHUS yIiepOa omacHBIMHU (haKTOpaMH TOXKapa, B TOM YHCIE UX
BTOPUYHBIMH TPOSIBIICHUSMH

ITo 'OCT 12.1.033

ITo T'OCT 12.1.033

ITo I'OCT 12.1.033
ITo I'OCT 12.1.033

ITo I'OCT 12.1.033

ITo CT COB 383-87

3HaueHue oOmacHoro (akTopa, BO3JECHCTBHE KOTOPOIO Ha YEJIOBEKAa B TEUEHHE KPUTHYECKOH
MIPOAOIDKUTETBHOCTH TI0XKapa HC MPUBOANT K TPaBME, 3a00JI€BaHHUIO MM OTKJIOHECHHIO B COCTOSIHUH
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Hoxapa 3I0pOBBSl B TEUEHHE HOPMATHBHO YCTAaHOBJICHHOTO BPEMEHH, a BO3JEICTBHE Ha MaTepHaJIbHBIC
[IEHHOCTH HE MPUBOJMT K NMOTEPE YCTOWIMBOCTH 00BEKTA ITPH TOXKAPE

Kpurtnueckas Bpewmst, B TedeHHE KOTOPOTrO DOCTHIAaeTCs MPENeNbHO DOMYCTUMOE 3HaYeHHe OITacHOTro (axropa
MPOJOJDKUTENEHOCTD MOXKapa |[0Kapa B YCTAHOBJICHHOM PEKUME €ro U3MEHEHUS
[ponykius Cornacuo 3akony CCCP «O xauecTBe MPOIYKITUH U 3aIIUTE IIPaB MMOTPEONTEIS

(U3menennas pexaxkuusi, U3m. Ne 1).

IIPH/IOKEHHUE 2

Obs3amenvroe

METO/] OITPEJEJIEHUS YPOBHSI OBECIHEYEHUSI
MO KAPHOM BE3OIMACHOCTMH JIIOJIEN

Hacrosmmii MeTox ycTaHaBIMBAeT MOPSIOK pacueTa YpOBHS OOECIHEUeHHs IMOXKAPHOH Oe30macHOCTH
oA M BEpOSTHOCTH BO3JAEHUCTBMS OINACHBIX (DAKTOPOB IOXKapa Ha JIIOACH, a Takke OOOCHOBaHMS
TpeboBaHuii K 3 (HheKTUBHOCTH cHCTEM 00eCTIeYeHNs TTOKAPHOK 0€30IaCHOCTH JIFOICH.

1. CymHocth MeTOoAa

1.1. Iloka3aTenem OLEHKH YpOBHS oOecreueHMs MOKapHOI 0e30MacHOCTH JroJiel Ha 0OBEKTaxX sBISETCS
BEPOSITHOCTh INpeAoTBpalleHus Bo3zaeiictBus (Ps) omacHbix ¢akropoB noxapa (ODII), nepeyerb KOTOpBIX
OIpeIeNIAeTCsl HACTOSIIUM CTaHIaPTOM.

1.2. BepostHocTh npenorBpaieHus Bo3aeiicteus ODII onpenensror a1 nokapoonacHoi CUTyaluu, npu
KOTOPOH MECTO BO3HHMKHOBEHHSI IMOYKapa HAXOJUTCS Ha MEPBOM dTake BOJHM3M OIHOTO W3 IBAKYAIIMOHHBIX
BBIXOJIOB U3 3/1aHUS (COOPYKEHHUS).

2. OcHOBHbBIE PaC4Y€THbIC 3ABUCUMOCTH

2.1. BepostHocTh mpenotBpauienust BosaeiictBus O®Il (Py) Ha monell B 00BbEKTE BBIYUCISIOT IO
bopmyine
H=1-05 (1)

rne Qp - pacueTHas BeposTHOCTH Bo3aeiicTBust OPII Ha oTaebHOTO YeoBeKa B TOJ.

VYpoBeHnb obecrieueHus: 0€30MaCHOCTH JIFOJCH MU MoXKapax 0TBeYaeT TpedyeMoMy, eCiin
H
=
(=05 ()
oF i
rae =& - momycTuMasi BeposiTHOCTh Bo3aeicTBuss ODII Ha OTHEeTbHOTO YEIOBEKa B TO/I.

H
JlonmycTuMyIo BEpOSITHOCTh &5 MPUHUMAIOT B COOTBETCTBUU C HACTOSIIIMM CTAaHIAPTOM.

2.2. BepositHOCTh (QB) BEIYHCIISAIOT JUISI JIFOJCH B KaXKIOM 31aHUH (IIOMEIIEHUH) 110 popmyrie

Os = Onll- PX1-Fzy) | (3)



rae Qm - BepOosSTHOCTh MOKapa B 3AaHHUH B TOT;
P - BepOSTHOCTB 3BaKyalllH JIOJICH;
Pris, - BepossTHOCTH 3P hEeKTHBHON pabOThI TEXHUYECKUX PEIICHUNA MPOTHBOIIOKAPHOM 3aIUTHI.

2.3. BepositHOCTh 3Bakyanuu (P») BBIYUCIAIOT 110 popMmyIie
Fy=1-0(1- PH.E}“_P;{.B} L (4)
rae P> - BEpOSITHOCTh 3BaKyalliy MO 3BaKYallUOHHBIM ITYTSIM;

PaBs - BeposSTHOCTH 3BaKyallud MO HapYXHBIM HBaKyallMOHHBIM JIECTHHUIIAM, MEPEXOJaM B CMEXKHbBIC
CEKIMH 3IaHU.

2.4. BepostHOCTH (P) BBIUKCISAIOT 110 3aBUCUMOCTH

r_?._ _
m—tp, eomu b, LT, i T,

T
Fa=q 0598, ecmn £+ T, ST
o, ETali: t 2T,
[ ©)

rae [d: - BpeMst OT Havala moxapa 10 OJOKHPOBAHUS 3BaKyallHOHHBIX IIyTEH B Pe3yJbTaTe PACIPOCTPAHEHHUS
Ha HuX ODII, umeroumx npeaeabHo TONyCTUMBIE IS JIIOACH 3HAUEHUs1, MUH;

tp - pacdueTHOE BpeMs dBaKyalllH JIOJCH, MUH;

[d» - MHTEpBAJI BpEMEHH OT BOZHHKHOBEHHMS I10Kapa 10 Havajia SBaKyalluH JFOAEH, MUH.

PacueTrHOoe BpeMms 3Bakyauuu JIOJEH M3 NOMELICHUM W 3/1aHUM YCTAaHABIMBACTCS IO PAcdyeTy BPEMEHU
JIBYDKEHUS] OJHOT'O WM HECKOJIBKMX JIFOJICKMX IIOTOKOB 4Yepe3 3BaKyallUOHHbIE BBIXOJbl OT Hauboiee
YIAJICHHBIX MECT PA3MELICHNUS JTIOACH.

IIpu pacdere Bechb MyTh ABMKEHHUS JIOJCKOTO IOTOKA IOJApa3AessAeTcs Ha y4dyacTKu (IpoXoi, KOpUAOp,
JBEPHOU MpPOEeM, JIECCTHHYHBIA Mapii, TaMOyp) [uinHO# |i v muprHOoi Ji. HavyanbHBIMH yYacTKaMHU SIBJISTFOTCSI
IIPOXO/Ibl MEXAY pabOuNMHU MECTaMH, 000pyI0BaHUEM, pAIaMU Kpeces U T. 1I.

IIpu ompeneneHMM pacdeTHOrO BPEMEHM JUIMHA W IIMPUHA KaXJO0ro ydyacTKa IIyTH 3BaKyallUud
IIPUHUMAIOTCS 110 NMPOEKTY. /IMHA IyTH 1O JIECTHUYHBIM MapuiaM, a TaKkKe IO MaHAycaM H3MepsAeTcs 10
JUIMHe Mapuia. J[JInHa IyTH B ABEPHOM IIpOEME€ IPUHMMACTCS paBHOM HyI0. IIpoeM, pacronoskeHHBIN B
cteHe TommmHONW Oonee 0,7 M, a Takke TamMOyp CIEIYyeT CUHUTaTh CaMOCTOSATEIBHBIM Y4acTKOM
TOPU30HTAJILHOTO ITyTH, UMEIOLIMM KOHEYHYIO JITUHY |j.

PacuetHoe Bpems 3Bakyauuu mroaen (tp) caeayeT onmpenensTh Kak CyMMY BPEMEHH JIBHXKEHHS JIFOJICKOTO
MOTOKA TI0 OTACIBHBIM ydacTKaM myTH 1i mo ¢popmyiie

f’p =f,1+f,2+53+,m,+,f!., (6)

rae t1 - Bpems ABMXKEHUS JI0ACKOro MOTOKa Ha MEepBOM (HavyajJbHOM) yYacTKe, MHH;



to, ts,..., ti - BpEMs ABHUIKCHUA JIFOJACKOTO IIOTOKA Ha KaXXJI0M U3 CJICAYIOIUX ITOCJIC IEPBOTO YUACTKaA ITYTU
MMUH.

Bpemst ABMKEHHUS JTIOJICKOTO TIOTOKA TI0 TIEPBOMY Y4acTKy TyTH (1), MUH, BRIYHCIISIOT IO popmyrie

" ()
rae |1 - AnHA mepBoro yuactka myTH, M;

V1, - 3HAQUYCHUC CKOPOCTH IBUXCHHS JTIOACKOIO IIOTOKA IO TOPU3OHTAJIBLHOMY IIYTU Ha ICPBOM YYaCTKE,
OIIpEaACIACTCA 110 Ta0JI. 2 B 3aBUCUMOCTH OT IJIOTHOCTH D, M/MHH.

ITnoTHOCTH JMEozIcKOT0 TToToKa (D1) Ha EPBOM yJacTKe MyTH, M>/M?, BEIYHCIIAIOT IT0 GopMyIie

M
-4
%) (8)
rac N]_ - YUCJI0 HIOHeﬁ Ha HepBOM yLIaCTKe, 4cClJl.,

2

f- CpCAH:AA IUI0IaAb l"OpH?»OHTﬂJ'IBHOfI IMPOCKIHNU YCIO0BCKA, IPUHUMACMasA paBHOﬁ, M

B3POCJIOTO B JOMAIITHEH OICKIe 0,1
B3pPOCJIOTO B 3UMHEH OJIEKIe 0,125
MOAPOCTKA 0,07

01, - LIMPUHA TIEPBOT0 y4acTKa MyTH, M.

CKOpOCTB V1 IBMOKCHUS JIFOACKOI'O0 IMOTOKA Ha ydaCTKax MMyTH, CICAYIOIMUX II0CIIC MEPBOro, IpuHUMACTCA
1o Tab. 2 B 3aBUCMMOCTH OT 3HAYCHUS] MHTEHCUBHOCTH JIBIDKCHUS JIFOJCKOTO MOTOKA MO KAXIOMY M3 THX
Y4aCTKOB IIYTH, KOTOPOC BBIYUCIIAIOT AJIA BCEX YYACTKOB IIYTH, B TOM 4YHCJIC U JJI1 ABCPHBIX IIPOCMOB, II0
bopmyine

=f?z'-1@-1
R ©)

rjae O, i1 - LIMPUHA PACCMaTPUBAEMOTO I-r0 U HPEAIMICCTBYIOIIETO €My y4acTKa MyTH, M;
Qi,Qi-1 - 3HAYEHUS HMHTCHCHBHOCTH JBIDKCHHS JIFOJCKOrO TOTOKAa IO paccMaTpUBacMoOMy I-My W
MPEIIECTBYIONIEMY yYacTKaM MyTH, M/MHWH, 3HAYCHHWE WHTCHCHUBHOCTH JBW)KCHHUS IFOICKOTO
MOTOKAa Ha TEpPBOM YydacTke myTu ((=(Qi-1), ompeaeinsemMoe Mo Tabia. 2 mo 3HaueHuro D3
yCTaHOBJIICHHOMY 110 (popmyite (8)

TabOnuma 2
IInoTHOCTH ["opu3oHTANIBHBIN TYTHh JIBepHOii IpoeM JlecTHu1a BHU3 JlectHu1a BBEepX
notoka D, | Ckopocrts v, | NTHTCHCHBHOCTS O, MHTEHCUB-HOCTb | Cropoct | NHTCHCUBHOCTS O, | Ckopocts | HTCHCUBHOCTS (),
M2/M2 M/MUH M/MHH 0, M/MHH b M/MHH V, M/MHH M/MHH
V, M/MUH
0,01 100, 1 1 100 1 60 0,6



http://www.docload.ru/Basesdoc/4/4653/index.htm#i5778378
http://www.docload.ru/Basesdoc/4/4653/index.htm#i5778378
http://www.docload.ru/Basesdoc/4/4653/index.htm#i5471899

0,05 100 5 5 100 5 60 3
0,1 80 8 8,7 95 9,5 53 53
0,2 60 12 13,4 68 13,6 40 8
0,3 47 14,1 16,5 52 16,6 32 9,6
0,4 40 16 18,4 40 16 26 10,4
0,5 33 16,5 19,6 31 15,6 22 11
0,7 23 16,1 18,5 18 12,6 15 10,5
0,8 19 15,2 17,3 13 10,4 13 10,4
0,9 n 6onee 15 13,5 8,5 8 7.2 11 9,9

IIpumeuyanue. TabnuyHOE 3HAUCHNE MHTCHCHBHOCTH JABIKCHHSA B JIBEPHOM IpoeMe INpH IUIOTHOCTH moToka 0,9 m Goree,
paBHOE 8,5 M/MHH, yCTAaHOBIICHO Ui JBEPHOTrO MpoeMa MupuHOH 1,6 M m Oojiee, a MpH ABEPHOM IPOEME MEHBIIEH MIUPHHBEL O

HWHTCHCHUBHOCTDL JABWKCHUSA CICAYCT OIMPEACIIATD 110 (bOpMyJ'IC q = 2’5 + 3’?55 .

Ecin 3nauenue Qi, ompexnensiemoe 1o ¢opmysie (9), MEHblIe WIM PAaBHO 3HAYEHUIO (max, TO BpEeMs
JBIDKEHUS 110 ydacTKy yTH (1i) B MUHYTY

Vi (10)

IIPYA OTOM 3HAYCHUSA (max CICAYCT IPUHUMATh PaBHBIMH, M/MHH:

JUTISl TOPU3OHTAIBHBIX MTyTEH 16,5
JUTSI IBEPHBIX TIPOEMOB 19,6
IUTA JIECTHUIIBI BHU3 16
JUIs1 JIECTHHILIBI BBEPX 11

Ecnu 3navenue Qi, onpenenennoe mno gopmyne (9), 6onpiie (max, TO MIMPHHY Oi TAHHOTO y4acTKa MyTH
CJIEZIyeT YBEJIIMYMBATH HA TAKOE 3HAYCHHE, IIPH KOTOPOM COOJTFOIAETCS YCIIOBUE

[Ipu HEBO3MOXKHOCTHU BBINOJIHEHUS yCiI0BUs (11) HHTEHCUBHOCTD U CKOPOCTh JABMKEHHUS JIIOJCKOTO IIOTOKA
[0 y4acTKy IyTH | OmpeaessioT mo tabsa. 2 npu 3Hauenun D=0,9 u 6osee. [Ipu 3TOM TOIDKHO YIUTHIBATHCS
BpeMsI 3aJICP>KKHU JIBHKCHHUS JTIOJIeH 13-3a 00pa30BaBILIETOCS CKOTUICHUS.

[lpu cnusHuM BHauane ydyacTka | JBYX M OoJiee JIIOACKHX MOTOKOB (4epT. 1) MHTEHCHBHOCTH JABHIKCHUS

(9i,), M/MHH, BBIYUCIISIOT 110 (hopMyIie

d; =

Z"?z‘—l- 9

&
, (12)
r7ie i-1 - MHTCHCUBHOCTD JABIKEHHS JIFOJACKHUX IMTOTOKOB, CJMBAIOIIMXCS B HaYase y4acTka i, M/MHH.
0i-1 - IIUPUHA YYaCTKOB IYTH CIUSIHUA, M;

Oi - MIAPUHA PACCMATPUBAEMOTO YJACTKA MTyTH, M.
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UYept. 1. CnusiHue JTIOACKUX MTOTOKOB

Ecnu 3nauenue qi, onpeneneanoe nmo ¢opmyse (12), 6onbiie gmax, TO MUAPUHY O JAHHOTO y4acTKa IMyTH
Cle/lyeT yBEJIMYUBATh Ha TaKyl BEJIMYMHY, 4TOObI coOmopanoch ycinoBue (11). B stom cimyuae Bpems
JBIDKCHUS 110 y4acTKy | onpenensercs no gpopmyse (10).

2.5. BpeMmst Tox BBIYMCIIAIOT IIyTEM pacyeTa 3HaA4E€HUM JOIyCTUMOW KOHLEHTpauuu ApiMa u apyrux O®II
Ha 3BAKyallMOHHBIX IYTSAX B Pa3jIMYHbIE MOMEHTBI BPEMEHH. J[OIycKaeTcsl BpeMs Ton IPHUHUMATH PABHBIM
HE00X0IMMOMY BPEMEHHU IBAKYAITUH ys.

HeoOxomuMoe Bpemsi 2BakKyallud pacCUMUTHIBACTCS KaK TPOM3BEICHUE KPUTHUYECKON Il YeloBeKa
MPOJOJKUTENFHOCTH TOXKapa Ha Kodd¢uuueHT Oe3zomacHocTu. llpeamonaraercs, 4To KakKAbId OMacHBIN
(hakTop BO3/IEHCTBYET HA YEJIOBEKa HE3aBUCUMO OT JIPYTHX.

Kputnueckass npoaoIDKUTEIBRHOCTh MOXapa [Js JIIOAEH, HaxoIAIIMXCS Ha J3TaXe ouara Ioxapa,
ompenensieTcs W3 yCIoBUA AOoCTWkeHUs ogHuM u3 O®II B mo3Ta)kKHOM KOPHUIOPE CBOETO MPEACIHBHO
JIOITYCTUMOI'0 3Ha4yeHus. B kauecTBe KpuTepus ONMAaCHOCTU IS JIFOAEH, HAXOASALIMXCS BBIIIE Oodara mosxapa,
paccMartpuBaeTcst yciaoBue nocTikeHus omauM u3 ODII nmpenenbHO JOMYCTUMOTO 3HAYEHUS B JICCTHHYHOM
KJIETKE Ha YPOBHE 3Ta)Ka MOKapa.

3Ha4YeHMs] TEMIIEPaTypbl, KOHLEHTPAUUA TOKCUYHBIX KOMIIOHEHTOB NPOJAYKTOB TOPEHUS U ONTHYECKOM
IJIOTHOCTHU AbIMAa B KOPUAOPE ATAKA MOXKAPA U B JIECCTHUYHOMN KIIETKE ONMPEACISIIOTCS B PE3YJIbTaTE PEIICHUS
CUCTEMBbl YpaBHEHUH TEIUIOra3oo0MeHa /jisi MOMEIIeHWH ouara TmoXKapa, MO3TaKHOTO Kopujaopa u

JIECTHUYHOMN KJIETKU.

YpaBHEHHUs IBUKEHHUSI, CBA3BIBAIOLIME 3HAYEHHUS MEPENaZoB AABICHUM Ha IPOeMax C pacxoJaMH uepe3
MPOEMBI, UMEIOT BU/]I

O = sign( AP B (v, _3’1:'1'2;5]&PL (13)
rie G - pacxoj yepes npoem, Kr-c™;
1 - kKoo duuumeHT pacxona npoema (U=0,8 11 3aKpbITHIX TpoeMoB U 1=0,64 11 OTKPBITHIX);
B - mmpuHa npoemos, M;
V2, Y1 - HIJKHSAS U BEPXHSASA IPAHULIBI TIOTOKA, M;

# - IIOTHOCTH Ta30B, TIPOXO/ISIIINX Yepe3 MPoeM, KM,
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AP - CpPEHUN B Ipeenax yz, y1 epenaj NojaHbIX AaBieHuu, [1a.
HuxHsAst 1 BEpXHsis TpaHULbI IOTOKA 3aBUCST OT MOJIOKEHHUS IJIOCKOCTH PABHBIX JaBICHUI

F-F,

! J

70 glg — Al ’ (14)

rae Pi, Pj, - craTudeckoe JaBjeHUe HA YPOBHE ToJIa i-ro | j-ro nomenieHui, [la;

) ) - - _3.
Pi Pi - CpeI[HeO6'beMHBIC IJIOTHOCTH ra3a B |-M U |-M IOMEIICHUAX, KT*M

g - yCcKOpeHHe cBOOOIHOTO MaeHHs, M-C

Ecnu mutoTHOCTh paBHBIX JaBJICHUI pacronaraercs BHE TpaHUI] paccMmarpuBaemoro npoema (Yo<h: mnmm
¥0=h2), TO MOTOK B poeMe TeuyeT B OJHY CTOPOHY U IPAaHHMIIBI TIOTOKA COBHAIAIOT C (PU3NUSCKUMH IPaHUIIAMH
npoema hy u hy. Tlepenan nasnenuii (£AF ), TTa, B 3TOM cllydae BEIYUCIISIOT TI0 GOpMYIIe

AP =F - Firglyri)a-e)2 g

Ecnu mockocTs paBHBIX JaBleHUH pacronaraetcs B rpanuiax noroka (hi<yo<hz), To B mpoeme TekyT nBa

MOTOKA: M3 I-T0 TIOMEIIEHHUs B j-€¢ U3 J-r0 B i-e. HikHuit moTok umeer rpanuibl N1 v yo, epenan JaBIcHHS
AP s sTOTO MIOTOKA OMpeenseTcs mo GpopMyie

AT = P! _"'Dj + g(yn +'%:I(-'G‘r - I,CJ'!:I.I'IE (16)

[IoToxk B BepXHEel dYacTH TNpoeMa HMMeeT TpaHWIBl Yo U Nz, mepeman masnenus (£&F) mma Hero
paccuuThIBaeTCs 1Mo hopmyIie

AP =F - Pj. +gih, +yuj|:pj. — A0 17)

3HaK pacxojia ra3oB (BXOHASIIMA B TOMEIIEHHE PACXOJl CUUTACTCS TMOJIOKHUTEIbHBIM, BBIXOJSIIUN -

OTpHMIATEIBHBIM) U 3HAUCHUE ' 3aBHCAT OT 3HaKa Nepenana JaBJIeHui

-1, E=,.Gj-npu AF T

3 siow = -
P B T 1 B o AP0 (18)
YpaBHeHI/Ie 6aJ1cha MacCChI BbIPAKACTCA 3aBUCUMOCTBIO
dpF)ide =¥ +> G -> G,
i k (19)

rae Vj - o0beM nomenieHus, M
t - Bpems, c;

W - CKOpPOCTH BHIFOPAHMS TIOKAPHON HATPY3KH, KI-C ™



Sa

i , - CyMMa pacxo/I0B, BXOASAIINX B IOMEIICHUE, kr-ct;

2.5
2

- CyMMa pacxod0B, BBIXOJAMIUX U3 ITOMCIICHUA, KI“'C_]'.

YpaBHEHHE dHEPIUM I KOPUAOPA U JIECTHUYHOM KIIETKU

d(CyoVTide =C, > TG - C, T, G, 0
i &

rae Cy, Cp - ynenbpHast ©30X0pHas U 1300apHasi TEIIIOEMKOCTH, kJx-kr LKL
Ti, Tj - Temmepatypsbl ra30B B I-M | j-M MoMeIIeHusx, K.

VYpaBHeHue 6anaHca Macc OTAENbHBIX KOMIIOHEHTOB MPOIYKTOB TOPEHUS U KUCIOPOJa

cf(XLJ-pJ-P})fcfz:i,erz+ZX£1iG*i—XLj§G . 1)

rze XLi, XLj - KoHneHTpanus L-ro KoMIoHeHTa HpOALyKTOB FOPEHHUS B j-M H i-M IMOMENIEHHSX, T-KI';

Li - xommuectBO L-ro KOMIOHEHTa TPOAYKTOB TOpeHMs  (KUCIOpOAA),  BBIAEISAIOLIErOCS

(TOTJIONIAOMIEr0Cs ) IPU CTOPAHHH OJJHOTO KHJIOIPAMMa TI0KapHOM HArpy3KH, KI-KI'™,

ypaBHCHI/Ie 0ajaHca ONTHYECKOM IIJIOTHOCTH JbIMa

Vidu fde =y, + > uG-u > G,
i 3 (22)

TJI€ Wi,Llj - ONITHYECKAas TIOTHOCTH JBIMA B j-M M i-M Tomentennsx Hio-m™;

Dm - 1IMO0Gpa3yromas cnoco6HOCTh TOKAPHOH Harpysku, Hi-m? xr,

OnTuyeckas IIOTHOCTD AbIMa IIpu OOBIYHBIX YCIOBUAX CBA3aHa C PACCTOAHUEM HpCI[GJIBHOf/’I BUIHUMOCTH
B AbIMY COOTHOIICHUCM

=238/
wp ] .'L{ . (23)

3HayeHHe BpPEMEHM Hayala DBaKyalldd Tu, U 3JaHUH (COOpYXKEHHi) 0e3 CHCTEM OIMOBELIEHHS
BBIUUCIIAIOT IIO PpE3yJibTaTaM HCCIICAOBAHUA ITOBCACHUA J'IIO)IGI\/'I IIpu IoXapax B 3AaHUAX KOHKPETHOTI'O

Ha3Ha4YCHMHA.

[Ipy HanMUMM B 34aHUM CUCTEMBI OMOBEILIECHMS] O MOXKAPE 3HAUEHUE Tu, PUHUMAIOT PABHOM BpPEMEHHU
Cpa6aTBIBaHI/I$I CUCTEMBI C YYE€TOM €€ MHCPUMOHHOCTH. HpI/I OTCYTCTBUH H€06XOI[I/IMI>IX NCXOOHBIX IMAHHBIX
JUTSL OTIpeieICHHs] BpeMEHHU Havalla dBaKyalllH B 3JJaHUSIX (COOPYKEHHIX) O€3 CUCTEM OIMOBEIICHUS BEIUYHHY
Tu., CIEIYET IPUHUMATh paBHOU 0,5 MUH - 1JIs1 3TaXa mokapa U 2 MUH - 1T BBIIICJICKAIINX ITAXKEH.

Ecnu mecTamM BO3HUKHOBCHUS moxxapa sABJIACTCA 3aJIbHOC IMOMCIUICHUEC, T'IC ITOXKApP MOXKET OBITh O6H3py>KeH
OOAHOBPEMCHHO BCCMH HaXOAAINIMMHUCSA B HEM JIIOABMHU, TO Ty, AOIMYCKACTCA IMPUHHUMATHL PABHBIM HYIIIO. B



9TOM CJIydac BCPOATHOCTb (P 3.n) BBIYHCJIIAIOT 110 3aBUCUMOCTHU

»

" (24)

0,993 eciut, L1,

AR
0 ecau f, Pl

rae tus - He0OX0IMMOE BpeMsi dBaKyallii U3 3aJIbHBIX TIOMEIICHUM.

[Ipumeuanue. 3nanusiMu (COOPYKEHUSIMHU) O0€3 CHCTEM OIMOBEIICHUSI CUMTAIOT T€ 3/1aHUsI (COOPYKEHUS),
BO3HUKHOBEHHUE MM0Kapa BHYTPH KOTOPBIX MOXKET ObITh 3aMEUYEHO OJTHOBPEMEHHO BCEMH HAXOASIIMMUCS TaM
JIIOJIbMU.

Pacuer tys mpousBoauTCs A1l HanOoJiee OIMACHOTO BapHaHTA PAa3BUTHUS MOXKAapa, XapaKTEePU3YIOLIETocs
HauOosnpmuM TemnoM Hapactanus O®II B paccmarpuBaemoMm mnomerieHud. CHadana pacCUUTBHIBAIOT
3HAUEHUS KPUTHUECKON NPOAOLKUTEIBHOCTH ToXKapa (txp) MO YCIOBHIO JOCTH)KEHHS KaxkapiM u3 ODII
MIPEJENIbHO JOMyCTUMBIX 3HaYeHUH B 30HE NpeObIBaHu JtoJiel (paboyeii 30He):

10 MOBBILIEHHON TeMIepaType

o B [ 704 3530,
2 Va0 e w Y T e
A (@734 1-@70Q" (o5
110 IOTEPEC BUAUMOCTHU
-1 lin
5:;3 _ E]n 1_V]n{1,05£5£’} ,
A !y BLWZ
(26)
110 IOHMKCHHOMY COACPIKAHUIO KUCIIOpOJa
1yl
o ) B |- 0.044 |
# A Bl
{ E?”? +0,2°0
(27)

0 KaXIOMY M3 ra3000pa3HbIX TOKCUYHBIX POJTYKTOB TOPEHUS

1yl

e = %m 1—% ,
(28)

rae B - pa3MepHbIi KOMILUIEKC, 3aBHCSIIMN OT TEIUIOTHl CrOpaHHsl Marepuala u CBOOOJHOTO oObema
IMIOMEIICHMS, KT

to - HauanpHas TeMIlepaTypa Bo3ayxa B nomenieHuu, °C;

N - TOKa3aTeyb CTCICHHU, Y‘-II/ITBIBaIOH_[I/Iﬁ HN3MCHCHUC MACChI BBIT'OPAKOIICTO MaTCpHalia BO BpEMCHU,



A - pa3MepHbIi NapaMeTp, YYMUTHIBAIOIIMN YIEIbHYI0O MAacCOBYIO CKOPOCTb BBITOPAaHUS TOPIOYETO
MaTepuasa U Miolaab moxapa, Kr-c™;

Z - 0e3pa3MepHBIM MapaMeTp, YYHUTHIBAIOMIMK HepaBHOMEpPHOCTh pacmpeneneHuss O®II mo BeicoTe
MIOMEILICHUS;

Q - HU3IIAsA TemI0Ta cropanus Matepuana, MJ[x-krt;

Cp - yaenbHas n300apHas TeImnoeMKocTb raza MJx-kr;

@ - K03 (PUIIUEHT TEeTIoNOTePh;

77 - KO3 UIMEHT MOJIHOTHI TOPEHHUS;

V - cBOGOAHBIIT 00bEM MTOMEIICHHS, M,

o - KOOQPUIHUEHT OTPAKEHUS MPEAMETOB Ha MYTSIX BaKyaIllH;
E - HayanbHAs OCBEILIEHHOCTb, JIK;

Inp - IpeaciibHas AaJIbHOCTb BUAUMOCTHU B IbIMY, M;

Dm - I6IMOOGpa3yoIIas ClocO6HOCTH ropsiero Marepuana, Hio-m?kr?.

L - y,HCHLHLIﬁ BBIXOJ TOKCHYHBIX I'a30B IIPpHU CIrOpaHruUn 1 kr MaTepI/IaHa,KF'KI‘-l,

X - TIpefienbHO IOMYCTHMOE COfiepKaHne TOKCHYHOTO Ta3a B IoMereHnH, Kr-M - (Xcoz =0,1l xr-m3; Xco =
1,16-102 kr-m3; Xpc1=23x10° xr-m);

Loz - y/iebHBIH pacxo KUCIOposa, KI-Kr,

Ecnu mox 3nakoMm jorapudma moiydaercs oTpulaTeabHoe yucio, To naHHeii ODII He mpencraBuser
onacHocTH. [TapameTrp Z BbIUUCIAIOT IO hopmyIie

g = EE:;{}::u 1,4£ Hpnf LG,
H H (29)
rie h - Beicota paboueii 30HbI, M;
H - BBICOTA TIOMEIIECHHUS, M.
OmnpenensieTcs BbIcOTa paboueii 30HbI
h=h,+1,7-055, (30)

rac hrm - BBICOTA IINIOINIaAKH, Ha KOTOpOfI HaxXoaAaTCsa JHOAU, 110 ITOJIOM ITOMCIICHUSA, M,
d- PAa3HOCTH BBICOT I10JIAa, paBHAs HYJIIO IIPU TOPHU30HTAIIBHOM €TI0 PaCIIOJIOXKCHUHA, M.

CJIC,ZLyGT HUMCTh B BUAY, YTO HanOOJbIICH ONACHOCTH IIpU MOKape NOABCPrarOTCs JHOAU, HAXOAAIIHUCCS Ha



0oJiee BHICOKOI OTMETKE. HOBTOMy, Hanpumep, pu onpeaCICHUN HCO6XOZ[I/IMOI‘O BPCEMCHU 5BaKyallun JIroaeu
U3 mapTepa 3pUTCIbHOIoO 3ajla C HAKJIOHHBIM IIOJIOM 3HAUCHHUC h CJICAYCT HaxXOAWTb, OPHUCHTHPYACb Ha
HanOoJIee BLICOKO PACIIOJIOKCHHBIC PAABI KPECCIIL. HapaMeTpLI A ¥ N BBIUKUCISAIOT TaK:

JUTSI cITy4asi TOPEHUS KUAKOCTU C YCTAaHOBUBIIEHCS CKOPOCTHIO
A=y Foa= ’
2 -l

TZIE YF - yAeJIbHasl MaccoBasi CKOPOCTb BBITOPAHUS KUIAKOCTH, KI' - M “ - €™

JUIsL KPYTrOBOT'O pacIpoCTpaHEHMS IToKapa
A=105 v 52 2

rie V - TMHeHHAas CKOPOCTh PACIPOCTPAHEHHUS IIIAMEHH, M-C )

JJISL BepTHKaHBHOﬁ 5010750 FOpI/I3OHTaHBHOﬁ MOBCPXHOCTU TOPCHUA B BUAC IIPAMOYTOJIbHUKA, OITHA U3 CTOPOH
KOTOPOTO YBEJIMYMBACTCS B JIBYX HAINPaBICHHUSIX 3a CYET pACHpOCTPAHECHUS IUIAMEHH (HampuMep
pacnpoCTpaHEeHHE OTHsSI B TOPU3OHTAIILHOM HAIPABJICHUU TI0 3aHABECY IOCIIE 0XBaTa €ro IJIaMEHEM I10 BCEH
BBICOTE)

A=ymvb n=2,
rac b - HepHeHI[HKy.HHprIﬁ K HaHpaBHeHI/IIO ABWXXCHUSA IIJIaMCHHU pa3Mep 30HBbI I‘OpeHI/ISI, M.

Ilpu orcyTcTBUM cHeUMaNbHBIX TpeOoBaHUM 3HaueHUss « u E mnpunumarotca paBHbiMH 0,3 u 50 5k
COOTBETCTBEHHO, a 3Ha4eHHE tp=20 M.

I/ICXOJIHI)Ie JAaHHBIC IJI1 IPOBCACHUS PACUCTOB MOT'YT OBLITH B3SITHI U3 cnpaBquoﬁ JUTCPATYPBhI.

W3 mnonydyeHHBIX B pe3yjibTaTe pacueToB 3HAUYEHUH KPUTUYECKOH MPOJOJIKUTENIBHOCTH IOXKapa
BBI6I/IpaCTC$I MHWHHUMAJIbHOC
£, = min £ £ 1% g2 ]

M A rTap T

(31)
Heobxomimoe BpeMst sBaKkyauun Jroneit (ts), MHH, U3 pacCCMaTPHBAEMOTO IMOMEIICHUS PACCYUTHIBAIOT MO
bopmyie
0,8

g =—%

HpI/I PaCIIOJIOKCHUHA J'IIO,Z[GIZ Ha Pa3jIMYHbIX I10 BBLICOTC INIOHIAJKaX HeO6XOI[I/IMO€ BpEeMsl 3BaKyalluu
CJICAYCT ONPCACIATh JJIA KaXk10¥ IUIOIIAKH.

CB00OOAHBIM 00bEM MOMEIIEHUSI COOTBETCTBYET PA3HOCTU MEXIY I€OMETPUUYECKUM 00BEMOM U 00bEMOM
000pyJOBaHUS WM MIPEIMETOB, HAXOAIMXCS BHYTpHU. Eciy paccunThiBaTh CBOOOHBIN 00BEM HEBO3MOKHO,
JIOITyCKAeTCsl MPUHUMATh ero paBHBIM 80 % reomeTpuyeckoro oobema.

HpI/I HaJIMYWU B 3JaHUN HC3aAABIMIIACMBIX JICCTHUYHBIX KIJIICTOK, BEPOATHOCTD QB HJIsA Hmﬂeﬁ, HaxXoaAIunuXxcs
B IIOMCHICHUAX, PACIIOJIOKCHHBIX BBIIIC 3Ta)Ka IoxKapa, BBIYUCIIAIOT 110 q)OpMy.]'IC



Q = Q:u (1 - P:u.::'r (33)

2.6. BeposTHOCTB 3Bakyaluu JiIoAei Py MO HAPYKHBIM 3BAaKyallHOHHBIM JIECTHULIAM U IPYTUMU MYTSIMU
3BaKyaluuu npuHumarotT paBHou 0,05 - B xwuibix 31aHusX; 0,03 - B OCTaJIbHBIX NPU HAMYMU TaKUX MyTEH;
0,001 - mpu ux OTCYTCTBHUHU.

2.7. BeposiTHOCTB 3(h(peKTUBHOTO CpabaThIBAHHSI TPOTHUBOIIOKAPHOM 3aLUThI Py 3 BBIYUCISIOT 110 (popmyiie

B, =1-I1-R), -

rze N - YUCI0 TEXHUYECKUX PEIIeHUH MPOTUBONOKAPHOHN 3aIIUTHI B 3[JaHHUH;
Ri - BepossTHOCTB 3(h(heKTUBHOTO CpadaThIBAaHUSA 1-TO TEXHUYECKOTO PELICHUS.

2.8. Jlns okcrutyaTHpyemblxX 37aHHi  (coopykeHHWil) BeposiTHOCTh Bo3aeiictBuss O®Il Ha mroneit
JIOITYCKAETCs IPOBEPITH OKOHYATEIIHLHO C MCIIOIH30BAHIEM CTATUCTHYCCKHX JAHHBIX TI0 (hopmyrie

L, =

=l
IS

(35)
rae N - K03 HUIMEHT, YIUTHIBAIOIINKA TOCTPAAABIINX JIIOJICH;
T - paccMaTpuBaeMblii IEPUO SKCIUTyaTallul OJTHOTUITHBIX 3/JaHUH (COOpYKEHUI), TOJI;

M, - 4UCII0 KEPTB MOKapa B paCCMaTPUBAEMOM IPYIIIE 3/[aHUM (COOPYKEHHIT) 3a TIEPUO/T;

No - o011iee YucIIo Jito1el, HaXOASIINXCS B 3IaHUSX (COOPYKEHUSX).

OAHOTUNHBIMU CYUMUTAIOT 37aHUsl (COOPYKEHHUs) C OJMHAKOBOW KaTeropueil IMo>KapHOW OMacHOCTH,
OJINHAKOBOTO (DYHKLMOHAJILHOTO Ha3HAYEHUS U C OJIM3KUMU OCHOBHBIMU MapaMeTpaMu: T'€OMETPUYECKUMU
pa3smMepamMu, KOHCTPYKTHMBHBIMH XapaKTEpUCTUKAMH, KOJIMYECTBOM TOpIOYEH Harpy3ku, BMECTUMOCTBIO
(uncioM mroel B 31aHNN), TPOU3BOICTBEHHBIMU MOIIIHOCTSIMH.

3. OneHka ypoBH1 o0ecniedeHnsi 0€30MaACHOCTH JIIOAeH

3.1. JInst npoeKTUPYEMBIX 3[IaHHI (COOPYKEHHUI) BEPOSITHOCTh MEPBOHAYAIBHO OICHUBAIOT 110 (3) mipu P,

tal
paBHON Hym0. Eciaum mpu 3TOM BBINOJHSAETCS yCJ‘IOBI/IeQ e , TO 0€30macHOCTh JIIOJIEH B 3IaHMSIX
(coopyxeHusix) obecrieueHa Ha TpeOyeMOM ypOBHE CHUCTEMOW NpeqoTBpalieHus moxkapa. Eciou ato ycioBue
HE BBITIOJIHSCTCS, TO pacdyeT BeposTHOCTH B3ammojeicTBus ODII na mrogent Qs ciaeayeT mMpoU3BOAUTH TIO
pacyeTHBIM 3aBUCHUMOCTSIM, MIPUBEJICHHBIM B pa3l. 2.

3.2. JlomyckaeTcs ypoBeHb oOecrieueHuss 0€30MacHOCTH JIIO/IeH B 3/1aHUAX (COOPYKEHUSIX) OIICHUBATH IO

BepOsATHOCTH Qp, B OJTHOM HJIM HECKOJIBKHX IMOMEIICHHAX, HanOoJiee yIaIeHHBIA OT BBIXOJIOB B OE30IMACHYIO
30HY (HaIpuMep BEpXHHUE 3TaKU MHOTOATAXKHBIX 3[aHHH).

IIPH/IO’KEHHE 3
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Obs3amenvroe

METO/J OIIPEAEJIEHUA BEPOATHOCTHU BOSHUKHOBEHMUS IIOKAPA (B3PBIBA) B
IHO’KAPOB3PBIBOOITACHOM OBBEKTE

Hacrosimuii MeTon ycTaHaBIMBaeT MOPSIOK pacdyeTa BEPOSTHOCTH BO3HHMKHOBEHHUS IOXkapa (B3pbIBa) B
00BEKTE U U3EIINH.

1. CymHocTh MeTOAa

1.1. BepoSTHOCTh BO3HUKHOBEHUS MOXkapa (B3pbIBa) B MOKAPOB3PHIBOOIIACHOM OOBEKTE OINPENEeIsSIOT Ha
JTamnax ero MpoeKTUPOBAHUS, CTPOUTENHCTBA U SKCILTyaTalluu.

1.2. JIns pacuera BEpOSTHOCTH BO3HHUKHOBEHHS IMOXapa (B3pbIBa) HAa JEHUCTBYIOIIUX WU CTPOSIITUXCS
OGLGKT&X HGOGXO,Z[I/IMO pacnojaratb CTaTUCTUYCCKUMU JAaHHBIMH O BPCMCHH CYHICCTBOBAHUS Pa3JIMYHBIX
M0KapOB3PBIBOOIIACHBIX COOBITUNA. BeposSTHOCT, BO3HUKHOBEHMsI MOXapa (B3phIBa) B IPOEKTUPYEMBIX
00BEKTax OMpEeAeNsIOT Ha OCHOBE I[IOKa3aTeledl HaJEeKHOCTH OJIEMEHTOB OOBEKTa, TO3BOJSIONIUX
paccuUMThIBaTh BEPOSTHOCTH NMPOU3BOACTBEHHOIO O0OPYAOBAaHHUS, CUCTEM KOHTPOJISI M YNPaBICHUS, a TaKXKe
JIPYTUX  YCTPOMCTB, COCTAaBISAIOUIMX OOBEKT, KOTOpblE NPUBOMAT K pEAIM3alUd  pa3IMYHBIX
M105KapOB3PBIBOOIIACHBIX COOBITHI.

HO)I IMMOXXapOB3PbLIBOOIIACHBIMH ITOHUMAIOT CO6BITI/I$[, pcanm3anusa KOTOPBIX HNPHUBOJIUT K 06pa3013aHmo
l"OpIO‘leI CpcAbl U TOABJICHUIO UICTOYHUKA 3aKUTAHUS.

1.3. YucseHHble 3HAYCHUSI HEOOXOIMMBIX JIJIsi PacYeTOB BEPOSITHOCTH BO3HMKHOBEHHs IOkapa (B3phIBa)
MOKa3aTesei HaJIeHOCTH PA3INIHBIX TEXHOJIOTHYECKHUX allapaToB, CHCTEM YIIPABJICHHS., KOHTPOJIS, CBS3U H
TOMY TOJOOHBIX, MCIIOJIb3YEMbIX MPU MPOSKTUPOBAHUU OOBEKTA, WIM MCXOJHBIC JaHHBIC JUIS WX pacueTa
BeIOUpatoT B coorBerctBuu ¢ ['OCT 2.106, TOCT 2.118, TOCT 2.119, TOCT 2.120, TOCT 15.001, u3
HOPMATHUBHO-TEXHUYECKOM JIOKyMEHTAIINU, CTAHJAPTOB M MACIOPTOB HA 3JEMEHThl 00bekTa. HeoOXxoaumebie
CBEJICHUS MOTYT OBITh TIOJYYEHBI B pe3ysbTare cOopa M OOpaOOTKM CTAaTUCTUYCCKUX ITaHHBIX 00 OTKaszax
aHAJTM3UPYEMBIX 3JIEMEHTOB B YCJIOBHSIX IKCILTyaTallHH.

COop HEOOXOIUMBIX CTATUCTUYECKHX JAHHBIX MPOBOAAT MO €IWHOW MporpaMMe, BXOJSIICH B COCTaB
HaCTOSIIIIETO METO/A.

1.4. TloxxapoB3phIBOOMACHOCTh JIIOOOTO O0BEKTa OMpPENENsIeTCs IOXKAapOB3PHIBOOMACHOCTHIO  €r0
COCTaBHBIX YacTel (TEXHOJIOTMYECKUX allllapaToB, YCTAHOBOK, MOMEIIECHUH). BeposSTHOCT, BO3HUKHOBEHHS
nokapa (B3pbiBa) B 00bekTe B TeueHue roga Q (/73) Beruuciisior no popmysie

0(13) = 1- H1-,(Tm) )

rae Qi (/111) - BeposTHOCTh BOSHUKHOBEHHSI ITOKapa B I-M MOMEIICHUN 00bEKTa B TCUCHHE TO/1a;
N - KOJMYECTBO MOMEIICHHI B 00BEKTE.
1.5. Bo3nukHOBeHHE MoOkapa (B3pbIBa) B JII0OOM M3 moMenieHuid oobekra (codsitue /7//1) o0ycrnoBieHo
BO3HUKHOBEHUEM TIOKapa (B3pbIBa) WJIM B OJHOM W3 TEXHOJOTHYECKHX aIlapaToB, HAXOMSIIUXCS B 3TOM

nomerneHuu (coobitue I1TA|,), Wiau HemoCpeACTBEHHO B 00beMe ucciieayeMoro nomerienus (coobirue 110)).
BepositHocTh Qi (/717) BRIYUCIAIOT IO (hopMyIie
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0. =1-4 - o,y [i- g, 70y, o

rae Qj ([ITA) - BepoSATHOCTh BO3HMKHOBEHHS T0Xapa B J-M TEXHOJIOTHYECKOM armapare I-ro MoMeNICHHs B
TCUCHHE TO/1a;

Qi (/10) - BeposATHOCTH BOBHUKHOBCHHS T0Kapa B 00beMe i-T0 MOMEIICHHS B TEUCHHE TO/Ia;

M - KOJHMYECTBO TEXHOJOTHUCCKUX AIapaToB B I-M MOMEIIICHUH.

1.6. Bo3HukHOBeHHE TOXapa (B3pbIBa) B JIFOOOM W3 TEXHOJIOTMYECKHX anmapatoB (coObitue [1TA]) wnu
HEIOCPEACTBEHHO B 00beMe nometieHus (coobitue //0;), 00ycIoBICHO COBMECTHBIM 00pa30BaHUEM TOPrOYCH
cpeasl (cobbitue I'C) B paccMaTpuBaeMOM 3JI€MEHTE OOBEKTa U TOSIBJICHHEM B 3TOH Cpele HCTOYHUKA
saxuranus  (cooeitue M3). BepostHocts (Qi (/710)) wim (Q; ([ITA)) BO3HMKHOBEHHS TOXapa B
paccMaTpuBaeMOM DJJIEMEHTE OOBEKTa paBHA BEPOSTHOCTH OOBETUHEHUS] (CyMMBI) BCEX BO3MOXKHBIX

MOTIAPHBIX TIEpeceYCHUI (TIPOU3BEACHUI) CIIydaHBIX COOBITHI 00pa3oBaHUS TOPIOYUX CPENl W TIOSBIICHHS
UCTOYHUKOB 3aKUTaHUI

O, (IT0) = Q[UU (rC, M3,
(38)

rie K - KOJIM4eCTBO BUJIOB TOPIOYNX BELICCTB;
N - KOJIMYECTBO HCTOYHUKOB S3AXKUTI'aHUsA,
I'Ci - coObITHE 00pa3oBaHus K-ii roprouei cpebl;

H3n - coObITHE TOSABICHUS N-TO HCTOUYHUKA 3A)KUTaHUS;
(1 - crienManbHbINA CHMBOIT TIEpeceyeHust (TIPOU3BEICHUsI) COOBITHI;

U - cienmanbHbIii ciMBOI 00beAMHEHUS (CYMMBI) COOBITHIA.

Bepositocts (Qi (110)) unu (Qj (11TA)) BEIUUCISIOT MO alIPOKCUMUPYIOLIEH Gpopmyie

XN
Qo) =1- [T IT-[1-@ TCo gH3i T, ]

k-1 a-l (39)
rie Qi (I'Ck) - BeposITHOCTB MOSIBIICHHS B I-M 2JIeMeHTe 00beKTa K-if Toprodeli cpelibl B TEUECHHE T0/1a;

Qi (A3wI'Ck) - ycnoBHasi BEpOSTHOCTH MOSIBICHHUS B I-M 3JIEMEHTE O0BEKTa N-r0 MCTOYHHMKA 3a)KUTaHHS,
CIIOCOOHOTO BOCIUIAMEHHUTH K-YIO TOPIOYYIO Cpey.

2. Pacyer BeposiTHOCTH 00pa30BaHMs rOproYeil cpeabl

2.1. OGpa3oBanue roproueit cpeasl (coobitre /' Ck B paccMaTpuBaeMOM 3JIEMEHTE 00BEKTa 00YCIOBIECHO
COBMECTHBIM TIOSIBJICHHEM B HEM JIOCTATOYHOT'O KOJIMYECTBA TOPIOYEr0 BEIIECTBA WIIM MaTepuaia (COObITHE
I'B) u oxucnutens (cobeitie OK) ¢ ydeToM mapaMeTpoB COCTOSIHUSL (TeMIepaTypbl, JaBJICHHUS U T. 1.).
BepositHocTs 00pasoBanus K-it roproueii cpensr (Qi (7'Ck)) mns cirydast HE3aBUCUMOCTH coObiTHii [ B 1 OK
BBIYUCIISIOT TI0 (hopmyIie



CICy) = GUTE ) G(OK,), k=1+100n =1}, 40

rae Qi (/'Bi) - BepOATHOCTh MOSIBICHHS JOCTaTOYHOTO JJIsi 00pa3oBaHUs TOproyel cpenbl KoimdectBa |-ro
TOPIOYETO BEIECTBA B i-M dJIEMEHTE 00BEKTa B TEUCHHE I'0/Ia;

Qi (OKm) - BepOsSTHOCTh MOSIBJICHUSI TOCTATOYHOTO JJIsi 00pa30BaHUs FOPIOYCH Cpebl KOIMYeCTBA M-ro
OKHCIIUTENS B I-M dJIEMEHTE 00BEKTa B TEUCHHE T0/1a;

k, |, M - MOPsAKOBBIC HOMEpaA FOpIO‘ICﬁ Cpeabl, rOprOYCTO BCIICCTBA U OKUCIINTCIIA.

2.2. TlosiBieHHE B paccMaTpUBaeMOM dJIEMEHTE 00bEKTa TOPIOYETo BellecTBa K BHIa sBIsSETCSs CICICTBHEM
peanu3anuu ar000ii U3 an npudnH. BepositHocTh Qi (/'Bk) BEIYUCISIOT IO (OpMyJIe

(TBY=1-T7[1-0. a0
C,(TB,) JE[ O, ()] )

rie Qi (an) - BepOsATHOCTH pean3aliuy 00k U3 on PUYNH, TPUBEICHHBIX HIDKE;
Qi (1) - BepOSTHOCTD MOCTOSHHOTO TIPUCYTCTBHS B I-M 3JIeMEHTE 00bEKTa TOproYero BeriecTsa K-ro Buaa;

Qi (a2) - BepoATHOCTH pasrepMETH3AlMU AarapaToB WM KOMMYHHKAIMH C TOPIOYHM BEIICCTBOM,
PacCIOJIOKEHHBIX B I-M 3JIEMEHTE 00BEKTa;

Qi (3) - BeposATHOCTH 00pa30BaHMs TOPHOYETO BEIIECTBA B PE3yJbTaTe XMMHUYECKOW pEakluu B I-M
DJIEMEHTE 00BEKTA;

Qi (cu4) - BepOsATHOCTh CHHU)KEHHSI KOHIICHTpALUK ()JIerMaTu3aTopa B TOPIOYEM Tase, mape, KUIAKOCTH WU
a’pOB3BECH I-TO 3JICMEHTa 00bEKTa HUKE MUHUMAJILHO JIOMYCTHMOI;

Qi (as) - BepoATHOCTH HAPYIICHUS EPUOAMYHOCTH OYMCTKHU I-TO dJIEMEHTa 00BEKTa OT TOPIOYUX OTXOJIOB,
OTJIOKEHU MbUIH, ITyXa U T. 11.;

Z - KOJIMYECTBO On IPUYHH, XapaKTECPHBIX IJIA i -Tro O6T>GKTa;

7 - TOPSIAKOBBIA HOMEP MPUYHHBI.

2.3. Ha meficTByIOIMX H CTposimuxcs 00bekTax BeposTHOCTD (Qi (an) peanusanuu B i-M 37eMeHTE 00bEKTa

Chn IPUYNHBI, HpI/IBO)IHHIGI\/'I K IOSABJIEHHIO K-TO TOpPrOYCTo BECUICCTBA, BBIYUCIAIOT HA OCHOBE CTATUCTHYCCKUX
AaHHBIX O BPEMCHHU CYIICCTBOBAHU 3TOH IIPUYIUHBI 11O (popMyne

e, ) = ot ZT
Ty im (42)

rae Ks - koadduueHT 6€30MacHOCTH, ONPeIeICHUE KOTOPOTO U3JI0KEHO B pasi. 4;

Tp - AHAJIM3UPYEMBIN IIEpPUOJ BPEMEHU, MUH;

M - KOJIMYECTBO peasTu3aliii -1 TPUYMHBI B I-M 3JIeMEHTE 00BEKTa 3a
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aQHAJIM3UPYEMBbIH IIEPUOJT BPEMEHU;

Tj - BpeMsI CYILIECTBOBAHUS Oh-i TIPUYUHBI MOSIBJICHUS K-TO BHa roprovero BellecTBa NpH J-ii peanu3aiun
B TEYEHUE aHAJIU3UPYEMOT0 MEPUOA BPEMEHH, MUH.

OO61mue TpeboBaHMs K Iporpamme cOopa U 00pabOTKH CTATUCTUICCKHX JTAHHBIX U3JI0KEHBI B pasyl. 4.
2.4. B mpoeKTUpyeMbIX 3JeMeHTaX 00bekTa BeposaTHOCTH (Qi (an)) BBIYHMCIISIOT JJIS IEPUOIa HOPMATBHOM

IKCIUTyaTalluy 3JIEMEHTa, KaK BEPOSTHOCTh OTKa3a TEXHHMUYECKHUX YCTPOWCTB (M3Ienuii), 00ecrneuynBaronmx
HEBO3MOXKHOCTh pean3aliul oh, IPUYHH, 10 Gopmyrie

Oa) =1-Bla) =1-277, (43)

rie Pi (an) - BeposATHOCTH 0€30TKa3HOW pabOTHl MPOM3BOJACTBEHHOTO 00OpymOBaHHS (M3ICIHsA),
HCKITIOYAIOIETO BO3MOXKHOCTD PEATU3AIUN Qh IPHUUHBI,

A - HHTEHCHBHOCTh OTKa30B MPOU3BOJICTBEHHOTO O0OpYyMOBaHUS (W3AENHs), HCKIIOUYAIOIIETO
BO3MOXHOCTD pCaIn3alilul Oh NPUYHHBI, ‘I_l;

T - obmiee BpeMs paboThI 000pyIOBaHus (M3/eNHs) 32 aHATU3UPYEMBIH MIepHOoJT BpEMEHH, 4.

2.5. [JlaHHBIE O HAJIEKHOCTH OOOpyHoBaHMs (W3AENHs) TNPUBEICHBI B HOPMATHBHO-TEXHUYECKHX
JOKYMEHTaX, CTaHJIapTax U macnoprax. VHTEHCHUBHOCTh OTKa30B 3JIEMEHTOB, MPUOOPOB WU ammapaToB
IIPUBEJICHA B pasm. S.

2.6. IIpu OTCYTCTBUM CBEIIEHUH O MapaMeTpax HaJAeKHOCTH aHATM3UPYeMOro oOOpyHoBaHUs (MU3aenus),
MOCTICIHUAE OIPENENAIOT PACUETHBIM ITyTeM Ha OCHOBE CTAaTHCTHYECKHMX JAHHBIX 00 OTKazax 3TOro

obopynoBaHus (M37emus).

2.7. TosiBieHue B I-M dlieMeHTE 00beKTa K BHa OKUCIHUTENS SIBISICTCS CIICACTBUEM Pean3alvi 0o u3
bn mpuymH.

BepositHocTh (Qi (OKk)) BEIUUCIISAIOT TI0 (hopMyJIe

(Ory =1- Tr1-0.)
O(OK) g[ 0 (2] )

rae Qi (bn) - BeposTHOCTH peanu3auu 1000 U3 Dy TPUYUH, TPUBEICHHBIX
HIDKE;

Qi (b1) - BepOATHOCTH TOTO, YTO KOHIIEHTPAIIUSA OKHUCIIMTEIS, TT0JaBAEMOI0 B CMECh I-I'0 dJIeMeHTa 00BEKTa,
O0JIbIIIe JOMYCTUMOM 110 TOPIOYECTH;

Qi (b2) - BeposATHOCTB MOJICOCA OKUCITUTENS B I-if 3JIEMEHT C TOPIOYHUM BEIIIECTBOM;
Qi (b3) - BeposSITHOCTH, TOCTOSHHOTO MPUCYTCTBHUS OKUCIUTENS B I-M 3JIeMEHTe 00hEKTa;

Q (bs4) - BepoATHOCTH BCKPHITHS I-TO 3JIeMEHTa 00BEKTa ¢ TOPIOYMM BEIICCTBOM 0€3 MPeaBAPUTEIIHEHOTO
IIponapuBaHus (IIPOyBKM UHEPTHBIM I'a30M);
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Z - KOJIMYECTBO bn MPUYKH, XapaKTEPHBIX VIS 1-TO AJIeMEeHTa 00BEKTa;
N - MOPSAIKOBBII HOMEP MPUUUHBI.

2.8. BepostaHoctr (Qi (bn)) peamusamuu coOBITHI, OO0YCIABIMBAIOIINX BO3MOKHOCTH ITOSIBJICHUS
OKHCJIINTCIIA k'rO BUJa B OITACHOM KOJIMYCCTBC, BBIYUCIIAOT IJIA MPOCKTUPYCMBIX 3JICMCHTOB I1I0 (bOpMy.]Ie
(43), a aust CTPOSAIIMXCS M ACHCTBYIONIUI 371eMEHTOB 110 hopmyie (42).

2.9. Bepositaocts (Qi (b2)) momcoca okucauTenst B ammapaT ¢ TOPIOYHM BEIIECTBOM BBIYHCIISIIOT, Kak
BEPOSITHOCTh COBMECTHOW pealn3aliy JABYX COOBITHI: HaXOXKIEHUS ammapara MoJ pa3pekeHueM (CoObITHe
S1) m pasrepmern3anuu amnmapara (coosiTue Sp) 1mo popmyiie

G () = Q05 G (550 (45)

2.10. BepositHocth (Q (S1)) HaxomeHHs I-rO 3JeMEHTa OOBEKTa MO Pa3peKECHHEM B OOIIEM clydae
BBIUUCIISAIOT 1O hopmyie (42), IPUHUMAIOT PaBHOE €IMHUIIE, €CIIU 3JIEMEHT BO BpeMs pabOThl HAXOAUTCS TOA
pazpexenuem, u 0,5, eciu 3JIEMEHT ¢ PaBHOW MEPUOIMYHOCTHIO HAXOAUTCS MO PA3PEKEHUEM U JIABICHUEM.

2.11. Bepostrocts (Qi (S2)) pasrepMmerusaiiu i-ro 3JIeMEHTa Ha Pa3HBIX CTAIUSIX €r0 Pa3pabOTKU U
9KCIUTyaTalliH BEIYUCIISAIOT 10 hopmysie (42 u 43).

2.12. Tlpu pacyeTe BEpOSITHOCTH OOpa30BaHUS B MPOEKTUPYEMOM dJIEMEHTE 00beKkTa roproueid cpeanl (Qi
(I"'C)), napy1ieHus pe)KMMHOTO XapaKTepa He YYUTHIBAIOT.

2.13. IIpu HEeOOXOAMMOCTH YUUTHIBAIOT M HHBIE COOBITHUS, IPUBOASIINE K 00pa30BAHUIO TOPIOYECH CPEIbI.
3. Pacuer BepOSITHOCTH MOSIBJIEHUS] UCTOYHMKA 32:KUTAHNs] (MHMIIMMPOBAHUSA B3PbIBA)

3.1. TlosiBneHne N-TO WCTOYHWKA 3aXUTraHWd (MHULUUPOBAHUS B3pbIBA) B AHAIH3UPYEMOM JIIEMEHTE
o0wekra (coObiTe #3n) 00YCIOBICHO TOSIBICHHEM B HEM N-TO DHEPreTHUYECKOrO (TEIIOBOT0) MUCTOYHHKA
(cobwerTne THn) ¢ mapameTpaMy, JOCTAaTOYHBIMM JUlsi BocIuiaMeHeHus K-i roproueil cpenpl (coObitne Bn¥).
BepositHocTh (Qi (#3n/'Ck)) mosiBIIeHUs] N-TO UCTOYHKMKA 3a)KMTaHKS B I-M 3JIEMEHTE 00BEKTa BBIYUCIISIOT IO

dhopmyne
O/ U3,/ TCy) = Q,(TH,) Qi(B,), (46)

rne Qi (TH,) - BepOSTHOCTH MOSIBICHHS B I-M JJIEMEHTE OOBEKTa B TEUEHHE Toja N-T0 IHEPreTHYECKOTO
(TETUIOBOT0) NCTOYHHKA;

Qi (Bn“) - ycnoBHas BepoOATHOCTH TOrO, YTO BOCIUIAMEHSIONAs CHOCOOHOCTh MOSBUBHIETOCS B i-M
3JIEMEHTE 00BEKTa N-T'0 YHEPrETHUYECKOTO (TEIUIOBOI0) HCTOYHUKA JOCTATOYHA IS 3a5KUTAHHSI
K-it roprodeii cpe/ibl, HaXOAIICHCS B 9TOM DJIEMCHTE.

3.1.1. Pa3psin atMocdepHOro 3JIEKTpUYECTBA B aHAIM3UPYEMOM JJIEMEHTE OOBEKTa BO3MOXKEH WIIU TIPHU
MopakeHNH 00beKTa MOJHHEH (coObiTre C1), MM pU BTOPUYHOM €€ BoznelcTBuu (cobwitue Cp), unu npu
3aHOCE B HErO BBICOKOTO moTeHImana (coositue C3).

Beposithocts (Qi (TH),)) pa3psaa atMocepHOT0 dISKTPUUESCTBA B I-M 3JIEMEHTE 00BEKTa BBIYHCISIFOT IO
dhopmyne
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3
O(TH,) =1-TI[1-0.(C)]
"= (47)

riae Qi (Cn) - BeposiTHOCTD peanu3aruu o000 u3 Cn IPUUNH, TPUBEICHHBIX HIKE;

Qi (Cy) - BepOsITHOCTD IOpPaXKEHUSI I-TO 3JIEMEHTa 00BEKTa MOJTHHUEH B TCUCHUE TO/1a;

Qi (C2) - BepoATHOCTH BTOPUYHOTO BO3/ICHCTBUS MOJIHMH Ha I-i DJIEMEHT 00BEKTa B TEYCHHUE T'O/1a;

Qi (C3) - BeposATHOCTB 3aHOCA B i-if AIEMEHT 00BEKTa BRICOKOT'O MTOTCHIMANA B TEUCHHUE TO/1a;

N - HOPSIAKOBBIM HOMEpP MPUYUHBI.

3.1.2. TlopaxeHnue i-ro syeMeHTa OOBEKTa MOJHHEH BO3MOXHO TPU COBMECTHOH pealn3aliu JBYX
COOBITHM - mTpsAMOro ymapa MOJHUU (coObiTHe t2) W OTCYTCTBHS HEUCHPABHOCTH, HENPABUIHLHOIO
KOHCTPYKTHBHOT'O MCIIOJIHEHHS WJIM OTKa3a MOJIHUEeOTBoAa (coObiTre 11). BepostHocTh (Qi (C1)) BBIUMCIHSAIOT
o hopmyie

G0 =) ), (48)

rae Qi (t1) - BepOSITHOCT OTCYTCTBHSI, HEUCTIPABHOCTH, HEMPABUIBHOTO KOHCTPYKTHBHOTO MCIIOJHEHHS WM
OTKa3a MOJHHEOTBO/IA, 3AIHIIAOIIErO I-if 2JIEMEHT 00BEKTA;

Qi (t2) - BeposATHOCTH MPSMOTO yJaapa MOJHHH B I-i 3JIEMEHT 00BhEKTa B TCUECHHUE TO/a.

3.1.3. BepositHocTb (Qj (t2)) mpsiMoro ynapa MOJHUH B 00BEKT BBIYUCIISIOT 10 (hopMyIie

MNoT

Ql':fz:' =1-g v, (49)
rae Ny - 9UCTI0 MPSIMBIX YAApOB MOJTHUU B O0OBEKT, 32 TOJ;
Tp - MPOJIOJDKUTEIBHOCTH TIEPUO/1a HAOIIOICHNUS, TO/.
J151s1 06bEKTOB IPSIMOYTOJIbHOM (POPMBI

_ , , , ]
N, =(S+6H) (L+6H) n, 107, (50)

Jl1st KpyTriasIx 00BEKTOB

= 2, A
N,, =(2R+6H) n, 107, (51)

rae S - quuHa 00BbeKTa, M;
L - mmpuHa 00beKTa, M;
H - nanOompiias BeicoTa 00BEKTA, M;

R - pagnyc o0bekTa, M;



Ny - CpeJIHee YUCIO YAAPOB MOTHUHU HA 1 KM? 3eMHOI MOBEPXHOCTH BHIOHPAIOT U3 Ta0IL. 3.

Tabauna 3
[IponoImKUTENFHOCTD TPO30BOI IEATETHHOCTH 33 TOJ, U 20-40 | 40-60 | 60-80 80-100 u Ooee
CpeHee 9rcio yJapoB MOJHUU B TOJ Ha | KM2 3 6 9 12

3.1.4. Beposthocts (Qi (L)) mpuHHUMAIOT PaBHOW EIUHMIIE B CiIydae OTCYTCTBUS MOJHHE3AIUTHI Ha
00BEKTE WIIM HATMYHS OMUOOK MPH €€ MPOSKTUPOBAHNUN U U3TOTOBJICHHH.

BBIBOJI O COOTBETCTBHH OCHOBHBIX ITApaMETPOB MOJHHEOTBOJA TPEOOBAHUSAM, MPEIBABISEMBIM K
MOJIHHE3aIuTe 00BEKTOB 1, 2 1 3-if KaTeropwuii ejIar0T Ha OCHOBAaHUH PE3YJIbTaTOB IIPOBEPOYHOTO pacyeTa u
JeTaIbHOTO 00CiIeToBaHNs MOJHHEOTBOAA. OCHOBHBIE TPeOOBaHMS K MOJIHMEOTBOAAM OOBEKTOB 1, 2 u 3-i
kareropuii npuseneHsl B CH-305-77. [lpu Hamuumu MosiHUE3aIuThl BeposITHOCTH (Qi (1)) BBIYHCISIOT 1O

dhopmyne

L > g a9,
T (52)

Chih) =

rae Ko - koaddumueHnT 6e30nacHOCTH, ONpeIesIeHHe KOTOPOTo U3JI0KEHO B pasi. 4,
Tp - AHATU3UPYEMBIN TIEPUO]T BpEMEHH, MUH;
Tj - BpeMsl CYIIIECTBOBaHHS HEUCIIPABHOCTH MOJIHUEOTBO/IA TIPH j-if ee peau3aluy B TCUCHHUE ro/1a, MHH;
M - KOJIMYECTBO HEUCITPABHBIX COCTOSTHUI MOJIHUE3AIUTHI;

B - BeposTHOCTH 0e30TKa3HOI paboThel MomHUe3anMThl ($=0,995 npu HaMUYUKM MOJTHUE3AIUTHI TUIA A U
=0,95 mpu HaNIMUMK MOJTHHE3ATUTHI TUTIA B).

I[J'IH MMPOCKTUPYEMBIX 00BEKTOB BEPOATHOCTD OIIOKHU npu MPOCKTUPOBAHHNU MOJJHHUC3AINHUTBI HE
paCCUYUTBIBAIOT.

Ilpu pacuere Qi (t1) CymIecTBYIONMICH MOJIHUE3AIIUTH HAPYIIEHHEe TEPHOAUNIHOCTH IPOBEPKU
CONpPOTHBIIEHUS 3a3eMiuTeNel (OJMH pa3 B JiBa Iojla) PacLEHUBAIOT KaK HAaXO0XKJIEHUE MOJIHUE3AIUThl B
HEUCTIPABHOM  COCTOSHMHM. BpemMs  CcymecTBOBaHMsS ~ 3TOM  HEHUCIPABHOCTU  ONPEACISIOT  Kak
MIPOIOJDKUTEIBLHOCTD MEPHO/Ia MEXKTY 3aIUTAHUPOBAHHBIM U (DAaKTUIECKUM CPOKAMH ITPOBEPKH.

3.1.5. BepositHocTh (Qi (C2)) BTOpu4HOTO BO3/CHCTBHS MOJHHH HA OOBEKT BBIYHUCIISIOT 1O (hopmyiie
G(Cy) = Qi) Lis), (53)
rae Qi (t3) - BepoATHOCT OTKAa3a 3al[MTHOIO 3a3¢MJICHHS B TCUCHHE TOIA.
3.1.6. BepostHocth (Qi (t3)) mpu OTCYTCTBMM 3alIMTHOTO 3a3€MJICHHS WJIM TIEPEMBIYCK B MeECTax
CONMMKEHUS] METAUIMYCCKMX KOMMYHHKAIMH MPUHUMAOT paBHOW eaunuie. BepostHocts (Qi (13))

HEUCIIPABHOCTU CYILECTBYIOIIEH CUCTEMBbl 3aIUThI OT BTOPUYHBIX BO3JACHCTBUII MOJIHUU OMpPENETSIOT Ha
OCHOBAaHHH PE3yJbTATOB €€ 00Ce10BaHMs aHATOTHIHO BeposaTHOCTH (Qi (an)) mo dopmyite (42).

Jis  poeKTHpYyeMbIX OOBEKTOB BEPOSITHOCTh OTKa3a HEHCIPABHOCTH 3alllMTHOrO 3a3eMJIEHHS] He
paccUMTHIBAECTCS, @ IPUHUMAETCS PABHOM €IMHULIE WIH HYJIIO B 3aBUCUMOCTH OT €€ HaJIM4Us B IIPOEKTE.
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3.1.7. Bepostrocth (Qi (C3)) 3aHOCa BBICOKOTO TOTCHIMANA B 3allUINIAEMbli OOBEKT BBIUUCIISIOT
anasorunduo BepostHoctH (Qi (C2)) mo (53).

3.1.8. Bepostaocts Qi (t2) mpu pacuete (Qi (C2)) u (Qi (C3)) Bbuuciusor N0 dopmyne (49), npuuem
3HavueHus napameTpoB S u L B popmymnax (50 u 51) Heooxoaumo yBeanuuts Ha 100 M.

3.1.9. Dnexrpuveckas WCKpa (Iyra) MOXKET TOSIBUTHCA B aHAJU3UPYEMOM D3JIEMEHTE 00BeKTa (COOBITHE
THn) ipy KOPOTKOM 3aMBIKAHMM 3JIEKTPOIPOBOJAKU (COOBITHE e1,), TPH TMPOBEACHUU SIIEKTPOCBAPOUHBIX
pabot (coObiTHE €2), TMPU HCKPEHHH >JIEKTPOOOOPYIOBaHUS, HE COOTBETCTBYIOIIETO I10 HMCIOJHCHHIO
KaTeropud W TpYyINIe TOproued Cpebl, HaxOJAIIEHCS B 3TOM 3JeMeHTe (COObITHE €3), MpU paspsaax
CTaTUYECKOTO JICKTPUIECTBA (COOBITHE €4).

Beposithocts (Qi (TH5)) BRIMHUCISIIOT TI0 OpMyJIe

0.(THy =1- I[1- 0] (54)

rae Qi (en) - BEpOSTHOCTh peai3aluy Jr000i U3 €y IPHUUYKH, PUBEICHHBIX HIKE,

Qi (€i) - BepOATHOCTH MOABICHUS UCKP KOPOTKOTO 3aMBIKAHHUS DJIEKTPOIIPOBOIKHU B I-M 3JIEMEHTE B TCUCHHE
roja;

Qi (e2) - BepOATHOCTD MPOBECHHUS 3JIEKTPOCBAPOUYHBIX PabOT B i-M 3JIeMEHTE 00BEKTa B TEUCHHUE TO/Ia;

Qi (e3) - BepOSATHOCTh HECOOTBETCTBUSI 3JICKTPOOOOPYAOBAHMUS I-T0 JIEMEHTa 00BEKTA KATETOPUH M TPYIIIE
rOprOYEN Cpeabl B TEYEHUE rOAa;

Qi (es) - BepOsATHOCTh BOBHUKHOBEHHUS B I-M 3JIEMEHTE 00BEKTa pa3psiIoB
CTaTUYECKOTO JICKTPUYECTBA B TEUCHHUE I'0J1a;
Z - KOJIMYECTBO En TIPUUHNH;
71 - TOPSAIKOBBIM HOMEP PUUYNHBI.

3.1.10 BepositHocth (Qi (e1)) mosiBieHus B (I-M 3JeMEeHTE 0OO0OBEKTa HCKP KOPOTKOTO 3aMbIKAHHUS
BBIYUCIISIOT TOJBKO JIIS IGUCTBYIONIMX M CTPOSIIIMXCS 3JIEMEHTOB 00BEKTOB IO (hopMyIie

ila) =G i) Gz, (55)

rae Qi (V1) - BepoSATHOCTh BO3HHKHOBEHHUS KOPOTKOI'O 3aMBIKAHHUS DJIEKTPOIIPOBOIKHU B i-M dIIEMEHTE 00BEKTA
B TEUEHHE TOJa;

Qi (V2) - BepOSITHOCTH TOTO, YTO 3HAYEHHE DIICKTPUYECKOTO TOKA B I-M DJIEMEHTE OOBEKTA JICKHT B
JHATa30He M0KAPOONACHBIX 3HAYCHH;

Qi (Z) - BeposSTHOCTH OTCYTCTBHSI MJIM OTKa3a arapaToB 3al[UThl OT KOPOTKOTO 3aMBbIKAHUS B TCUYCHHE
roja, onpenenstomascs no 1. 3.1.30.

3.1.11. BepostHocTs (Qi (V1)) KOPOTKOTrO 3aMbIKaHHS JIEKTPOIPOBOIKH Ha NEHCTBYIOMINX U CTPOSIIUXCS
00BEKTAaX BBIYHUCISIOT HA OCHOBAHUHM CTaTHCTUYECKHX JTAaHHBIX MO hopmyie (42).
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3.1.12. Bepostaoctb (Qi (V2)) HaX0KACHHUS DIIEKTPUYESCKOTO TOKA B JMANA30HE MMOKAPOOMACHBIX 3HAUCHHUI
BBIYHUCIISIIOT TIO popMyIie

fz _31

(vl = L.-1 (56)

rae lcs - MaKCUMaIbHOE YCTAHOBUBIIIEECS 3HAUCHUE TOKA KOPOTKOTO 3aMbIKaHUs B KaOeJe UiTi IPOBOJIE;
lo - WIUTENHEHO TOMYCTUMBIN TOK 7151 KaOemsl Wi MPOBO/A;
|1 - MUHUMAaTBHOE TI0’KAapPOOIIACHOE 3HAYEHHUE TOKA, IPOTEKAIOIIETO M0 Ka0elo Ui IPOBO/LY;

I, - MakcuManbpHOE TOKAapOOTIACHOE 3HAUEHUE TOKa, MPOTEKaromero mo kabemo, ecnu |l Gonbmie lgs, TO
npuHUMAIOT 2=l .

3nauenuss TokoB i wm |2 ompenemstor oskcnepuMeHrtanbHo. Jlns  kabenell M MPOBOJOB  C
NOJUBUHUIXIOpUIHON wn3omauuedt 11=2,5, lo, a 3nauenme 1:=21 lo u 18 lo ana kabens u mpoBoxa
COOTBETCTBEHHO. B oTcyTcTBUM HanHbIX 110 |1 1 |2 BepositHocTh (Qi (V2)) mprHUMarOT paBHOH 1.

3.1.13. BepositHocTs (Qi (€2)) mpoBeeHus B I-M 3JIeMEHTE 00BEKTa 3JIEKTPOCBAPOUYHBIX PAOOT BBHIUUCIISIOT
TOJBKO JUISl JIEHCTBYIOIIMX M CTPOSIIMXCS 3JEMEHTOB OOBEKTa Ha OCHOBE CTATUCTHYECKUX JaHHBIX IO

dbopmyrie (42).

3.1.14. BepositHocth (Qi (€3)) pu HempepsIBHOW padoTe 3IEKTPOOOOPYAOBaHUS MPUHHMAIOT Ha BCEX
00BEKTax paBHOW €IMHMIIE, €CJIU JIEKTPOOOOPYIOBAHHE HE COOTBETCTBYET KAaTETOpUU M TpYyIIE roproyeit
cvecu, win 10® - ecnm coorBercTByer. Ilpu mepuoamyeckoil paGoTe 371eKTPOOOOPYNOBAHHS H €O
HECOOTBETCTBHUSI KAaTETOPHH W TPyIIe Toproueii cpeasl BeposSTHOCTH (Qi (€3)) BBIUHCIAIOT aHAJOTHYHO
BeposaTHOCTH (Qi (an)) mo popmyie (42). Ecnu snextprudeckas WCKpa MOSBISICTCS JIUIID MPH BKIIOUCHUH U
BBIKJIFOUYCHUH 3JIEKTPOOOOPYI0BAHUS, HECOOTBETCTBYIOIIEIO KATErOPUM U TpyIIe roproyeil cpensl (mpu n
BKJIIOYCHUSAX U BBIKIIOYEHHUSAX, TO BeposATHOCTH (Qi(€3)) BbiumcisiroT aHamorudno BepostHocTH (Qi (t2)) mo
¢dopmyie (49). B ciiyuae cooTBETCTBUS IEKTPOOOOPYIOBAHUS TOprOYei cperie, BeluuciaeHHoe ¢opmyse (49)
snagenmue BepositHocTH (Qi (e3)) ymHOXKaroT Ha 1078,

3.1.15. Bepostaocth (Qi (es4)) mosiBIeHUS B I-M dJIEMEHTE OOBEKTa MCKP CTATHYECKOTO AJICKTPHUYECTBA
BBIYHUCIISIOT TI0 (hopMyIie

Oy ) = Oy () G040, (57)

rae Qi (X1) - BepOSITHOCTH MOSIBJICHUS B I-M 3JIEMEHTE YCIOBHH [T CTATUYECKOW DIICKTPU3AIMU B TEUCHHUE
roja;

Qi (X2) - BepOsITHOCTh HAJTMYUsI HEUCTIPABHOCTH, OTCYTCTBUSI HJIH HEA(PPEKTUBHOCTH CPEJCTB 3aLIUTHI OT
CTaTUYECKOI'0 DJIEKTPUYECTBA B TCUEHHUE IOJA.

3.1.16. BepostHocTh (Qi (X1)) MpUHUMAIOT PaBHOM €IMHUIIC, €CIIU B I-M 3JIEMEHTE 00bEKTa MPUMEHSIOT U
BBLIOMPAIOT BENIECTBA C yETbHBIM OOBEMHBIM JIEKTPUUECKUAM COMPOTHBICHHEM, TpeBbimaomuM 10° Om-M.
B ocranpubix cinydasx (Qi (X2)) mpuHUMAIOT paBHOM HYITIO.

3.1.17. Bepostaocts (Qi (X2)) NpUHUMAIOT PaBHOW €IMHUIIC NPU OTCYTCTBUU WM HEI(DPEKTHBHOCTH
CPE/ICTB 3alllUThl OT CTATUYECKOTO AieKkTpuyecTBa. BepostHOCTh (Qi (anh)) HEMCIIPABHOCTH CPEICTB 3alUTHI B
JEUCTBYIOLIUX 2JIEMEHTAaX BBIYHMCIISIOT HA OCHOBAHUM CTATUCTUYECKUX JTAHHBIX aHAIOTHMYHO BeposiTHOCTHU (Qi
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(o)) mo dopmysie (42).

BepositHocTh (Qi (X2)) B IPOCKTHPYEMBIX 3JIEMEHTaX OOBEKTa BBIYUCIISIFOT aHATOTHYHO BeposiTHOCTH (Qi
(an)) mo ¢opmyne (43) Ha OCHOBaHMHM MAHHBIX O HAJEKHOCTH IMPOCKTHPYEMBIX CPEICTB 3alldThl OT
CTaTHYECKOTO AIEKTPUYECTBA (HAPUMEp CPEACTB MOHHU3AIUY WU YBIAXKHEHHS BO3/IyXa U T. II.).

3.1.18. ®puKIMOHHBIE UCKPBI (MCKPHI yapa U TPEHHS) MOSBISAIOTCS B aHAIU3UPYEMOM 3JIEMEHTE 00bEKTa
(cobbrTrie THn) ipyu MIPUMEHEHUH HCKPOOITACHOTO HHCTPYMEHTa (CoOBITHE f1), MPH pa3pyIIeHUH IBHKYIIIHXCS
y3J7I0B 1 jaetainieil (coObitue f2), mpu npuMeHeHUH paboYuMK 00YBH, TTOJAOUTON METAITMYECKUMHU HaOOWKaMu
1 TBO31sMH (coObITHE f3), TpH MonaaHuK B ABMKYIIHUECS MEXaHU3MBI TIOCTOPOHHHUX MPeaMeTOB (coObITHE f4)
U T. 1., IpU yIdape KPbIIKKA MeTaumyeckoro yoka (coositue fs). Bepostaocts (Qi (7/h)) BBIYHCISIOT 110

dhopmyne

0.7, =1- I1-0(%)] 8)

rie Qi (fn) - BeposTHOCTD peanu3saruu J1t000# 3 fn mpuunH, NpUBeIEHHBIX HUXKE;

Qi (f1) - BeposTHOCTH IPUMEHECHHS B I-M 3JIEMEHTE 00bEKTa METAJUIMIECKOTO, IITH(OBAIBHOTO U IPYTrOro
HCKPOOIACHOT'0 HHCTPYMEHTA B TCUCHHE TO/1a;

Qi (f2) - BCPOATHOCTD pa3spylmicHud IBMKYIIUXCA Y3J10B U JeTanein I-ro DJIeMeHTa 00BEKTa B TEUEHHE roaa,

Qi (f3) - BepOATHOCTH HCMOJIB30BaHUS pabOYMMU OOYBH, MOAOWUTON MeETAIMYSCKMMH HAOOWKaMU M
IBO3JISIMU B I-M 3JIeMEHTE 00bEKTa B TCUCHHE TO/1a;

Qi (f4) - BeposTHOCTH TONagaHHs B ABIKYIIMECS MEXaHU3MbI I-TO 3JIEMEHTa 00BEKTa IMOCTOPOHHUX
IpPEIMETOB B TCUCHHUE T'OJ1a;

Qi (f5) - BeposTHOCTH yaapa KPBIIIKA METAJUTMYECKOTO JIFOKA B I-M 3JIEeMEHTE 00bEKTa B TEUCHHUE T0J1a;
N - TOPSIIKOBBIM HOMEP MPUYUHBI;
Z - xonmuectBo fn mpuymH.
3.1.19. Bepostaoctb (Qi (f1)) BBIYMCISIOT TOJNBKO /ISl ACHCTBYIONIMX M CTPOSIIUXCS 3JIEMEHTOB 00BEKTA
Ha OCHOBAaHHH CTATUCTHYCCKHUX JaHHBIX aHaiorudHoro BepostHocTsaM (Qi (an)) u (Qi (t2)) mo dopmymnam (42

wim 49).

3.1.20. Bepositocts (Qi (f2)) mis AeHCTBYIOMMX M CTPOSIIUXCS DJIEMEHTOB OOBEKTA BBIYHCIISIOT Ha
OCHOBAHMHU CTATUCTHYECKHUX JaHHBIX aHAIOru4HO BeposTHOCTH (Qi (an)) o bopmyiie (43).

J171st MPOEKTUPYEMBIX 3JIeMEHTOB 00beKkTa BeposITHOCTD (Qi (f2)) BerumcIsiroT aHamoruaHo BeposTHOCTH (Qi
(o)) mo dopmysie (43) Ha OCHOBAHUH MAPAMETPOB HAICKHOCTH COCTABHBIX YaCTEH.

3.1.21. BepostrocTs (Qi (f3)) 1 (Qi (f5)) BRIYHCASIOT TOMBKO IS IEHCTBYIOIIMX U CTPOSIIIUXCS 3JICMEHTOB
00beKTa aHaToru4Ho BepostHOCTH (Qi (an)) o dhopmyre (42).

3.1.22. Beposithocts (Qi (f2)) BBIUMCHAIOT A AEHCTBYIONIMX M CTPOSIIMXCSA DJIEMEHTOB OOBEKTa Ha
OCHOBaHHMM CTATUCTUYCCKUX JaHHbIX aHanorudHo BepostHoctd (Qi (o)) mo dopmyne (42), a ans
MIPOEKTHUPYEMBIX 3JIEMEHTOB 110 (popmyiie (43), Kak BEpOSITHOCTh OTKa3a 3alIUTHBIX CPEACTB.
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3.1.23. OTKpBITOE IUTaMsI M UCKPBI MOSIBISIFOTCS B I-M dlieMeHTe o0bekTa (coObitue THy) mpu peanu3anuu
nr000it u3 npuuuH hn. Beposithocts (Qi (TH,)) Beraucsior o Gpopmysie

(TH =1—x 1-¢n \
O, (TH,) E[ Oy(h,)] 59)

rae Qi (hn) - BeposTHOCTB peanu3aiyu 1000 U3 Ny MPUYKH, IPUBECHHBIX HIKE,
Qi (h1) - BeposITHOCTB CXKMUTaHUS TOILIMBA B Ie4aXx I-0 AIeMeHTa 00bEKTa B TEYCHHUE TO/1a;

Qi (h2) - BepoATHOCTH MpOBEIEHHS Ta30CBAPOYHBIX M JPYTHUX OTHEBBIX pabOT B i-M 3JeMeHTe 00heKTa B
TEUYEHHE Io/1a;

Qi (h3) - BeposATHOCTH HECOOIIOICHHSI PEKUMA KYPEHUS B I-M 3JIEMEHTE
00BEKTa B TCUCHUE I'0/1a;

Qi (hs) - BepoOsTHOCTH OTCYTCTBHSI WJIM HEHUCIPABHOCTH HCKPOTACUTENICH HA JBUraTeIsIX BHYTPEHHETO
CTOpaHUsl, PacIoIOKEHHBIX B I-M 3JIeMeHTe 00BEKTa B TEUCHHUE I'0/Ia;

Qi (hs) - BeposSITHOCTH UCTIONIE30BaHUS PAOOYMMU CIIUYCK, 3Q)KUTATIOK HITH
TOPEJIOK B I-M 3JIEMEHTE OOBEKTa B TEUCHHE T0/1a;

Qi (he) - BeposITHOCTH BHIOPOCOB HATPETOTO r'a3a M3 TEXHUYECKOTO 00OPYIOBAHUS B I-M DJIEMEHTE 00bEKTa
B T€UEHUE TOJIa;

Z - KOTM4ECTBO NPUYMH;
7 - TOPSAKOBBIA HOMEP MPUYHHBIL.
3.1.24. BepositrocTts (Qi (N1)) BEIUHCIAIOT 17151 BCEX 3JIEMEHTOB 00BEKTa IO (hopmMyJie

o) =2 S,
fy (60)

rae Ks - koaddunmeHT 6e30macHOCTH, ONpeAeNieHHe KOTOPOTo U3JI0KEHO B pas. 4;
Tp - QHAJIU3UPYEMBIN IIEPUOJ BPEMEHU, MUH;
M - KOJIMYECTBO BKJIFOUECHUH TIEUH B TEUCHHE aHATM3UPYEMOro Meproia BPeMEHH;

Tj - BpeMsi paOOThI Me4d I-TO AJIEMEHTa OOBEKTa IMPH |-M €€ BKIIOYCHHU B TCUCHHUE AHAIM3UPYEMOTO
nepuojaa BpeMEHHU, MUH.

3.1.25. Bepositoctu (Qi (h2)), (Qi (h3)), (Qi (h4)), (Qi (hs)) u (Qi (he)) BBHUMUCIAIOT TOABKO IS
JCHCTBYIOIIUX M CTPOSIIUXCS OOBEKTOB HA OCHOBE CTATHCTUYCCKUX JAHHBIX AHAJIIOTUYHO BEPOSITHOCTH 10

dhopmyme (60).

3.1.26. HarpeB BeliecTBa, OT/ACIbHBIX Y3JIOB M MOBEPXHOCTEH TEXHOJIOIMYECKOrO OOOpYHAOBaHUS I-r0O
3JIeMEeHTa 00BhEKTa, KOHTAKTHPYIOIIUX C FOPIOYEH Cpeloi, BhIlIe TOMYyCTUMON TeMmepaTypsl (coobitie THn)
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BO3MOJKCH IIPpH pCain3aluu m000i u3 Ki IIPpUYHH. BepOHTHOCTL BBIYUCJIAIOT I10 (I)opMyﬂe

g
Q) =1- -0 )

rne Qi (Kn) - BeposTHOCTH peanu3aiiuu 100t u3 Kn IpUYKH, IPUBEICHHBIX

HIDKC;

Qi (K1) - BeposITHOCTH HAarpeBa TOPHOYErO BEIISCTBA MM MOBEPXHOCTH OOOPYIOBAaHUS I-r0 3JIEMEHTa
00BeKTa IPU BOZHUKHOBEHUH TIEPErPY3KH JICKTPOCETH, MAITUHBI U alllIapaTOB B TEYCHHE I'0JIa:

Qi (K2) - BeposITHOCTB OTKa3a CHCTEMBI OXJIAXK/ICHHS anmnapaTa i-ro aJieMeHTa 00beKTa B TCUCHHE T'0/1a;

Qi (K3) - BEeposSTHOCTh HarpeBa MOBEPXHOCTEH M TOPIOYHMX BEHICCTB MPU BO3HUKHOBEHUU IOBBIIICHHBIX
MEPEXOAHBIX COMPOTUBIICHUH 3JEKTPUUECKUX COCTUHEHHH I-r0 3jeMeHTa 00BEKTa B TEUYCHHE

roja;

Qi (K4) - BEpOATHOCTH HCIIONB30BAHUS SJIEKTPOHATPEBATEILHBIX MPHOOPOB B I-M 3JIEMEHTE O0BEKTa B
TE€YEHHE Io/1a;

Qi (Ks) - BeposTHOCTH HarpeBa IMOBEPXHOCTEH NMPH TPEHHH B MOANIMITHUKAX B I-M 3JIEMEHTEC O00BEKTa B
TE€YEHUe roja;

Qi (Ks) - BeposITHOCTB pa3orpeBa OT TPEHUsI TPAHCIIOPTHBIX JICHT M MPHBOIHBIX PEMHEH B I-M 3JIEMEHTE B
TE€YEHUE roJIa;

Qi (K7) - BeposSITHOCTh HarpeBa MOBEPXHOCTEH HHCTPYMEHTA M MaTePHAaIOB
npu 006paboTKe B I-M dy1eMeHTe 00beMa B TEUCHHE TO/Ia;

Qi (Kg) - BeposITHOCTh HArpeBa TOPIOYHX BEIECTB B I-M 3JIEMEHTE 00BEKTa /IO OMACHBIX TEMIIEPATYp MO
YCIIOBHSIM TEXHOJIOTHYECKOTO TIPOIecca B TEUCHHE TOJ1a.

3.1.27. Ileperpy3ka 3JleKTpUYECKUX KOMMYHUKAIIUWA, MAalIUH U anmapaToB (coOwbitue Ki) Bo3MoOkHA Mpu
HEUCTIPABHOCTU WJIM HECOOTBETCTBUHU amMapaToB 3aIIUTHI 3JIEKTPUUYECKUX CETEeH, a TakKe MpHU peaau3aluu

m000# U3 MpUIuH Ym.

BepostHocTs (Qi (K1)) Beaucsior mo ¢popmysie

Q&) =q1- I [1-0, )] b il2),
" (62)

rae Qi {Ym) - BEpOATHOCTH peanu3aiuu JI000H U3 ym MPUYUH, TPUBEIACHHBIX HUXKC,

Qi (y]_) - BEPOATHOCTb HECOOTBETCTBUA CCUCHUA SJICKTPOIIPOBOJIHHUKOB HAI'PY3KE SJICKTPOIIPUCMHUKOB B i-
M 3JIEMCHTC B TCUCHUC IoJia,

Qi (y2) - BepOSATHOCTh MOJAKIIOYCHHUS JOMOJHUTEIBHBIX 3JICKTPOIPUEMHHUKOB B I-M 3JIEMEHTE 00BEKTa B
3JIEKTPOINPOBOJKE, HE PACCYMTAHHON Ha 3TY HArpy3Ky;



Qi (y3) - BEpOSTHOCTh yBEJIMUYCHHS MOMEHTa Ha Bally 3JICKTPOJBUIATess B I-M 3JIeMEHTEe O0OBEKTa B
TEUYCHHE TOIa;

Qi (Y4) - BEpOSTHOCTD OBBIICHNS HATIPSDKEHNUS B CETH 1-TO 3JIeMEHTa 00bEKTa B TSUCHUE I'0/1a;

Qi (Ys) - BepoATHOCTD OTKIIIOUCHUS (a3bl (IBYyX(a3HbIH PeKUM PabOThl B YCTAHOBKAX TPEeX(pa3zHOTro TOKaA)
B CETH I-TO 2JIEMEHTa 00BEKTa B TCUCHHUE T0O/1a;

Qi (Ye) - BEpOSTHOCTH YMEHBIICHUS COMPOTHBJICHHUS DIICKTPOIPUEMHHUKOB B I-M 3JIEMEHTE OOBCKTa B
TE€UYEHUE roJIa;

Qi (2) - BepOSATHOCTH OTCYTCTBHSI HCHMCIPABHOCTH WJIM HECOOTBETCTBUS AallapaToB 3allUThI
AJIEKTPUUYECKUX CUCTEM I-T'0 DJIeMEHTa 00bEKTa OT MIePErpy3KH B TCUCHHUE TO/1a.

3.1.28. Bepositroctu (Qi (Y1), (Qi (2)), (Qi (y4)), (Qi (y5)), (Qi (Y6)) BEIYHCIAIOT TOIBKO IS ASUCTBYIOIIMX
U cTposmmxcst 00bekToB aHanorugso BepostaoctH (Qi (h1)) mo dpopmyite (60).

3.1.29. Bepostaocts (Qi (Y3)) BBIUMCIAIOT Ui ACHCTBYIOIIUX M CTPOSIIHUXCS OOBEKTOB aHAJOTHYHO
BepositHocTH (Qi (h1)) mo dopmyne (60)), a 1 MPOSKTUPYEMBIX OOBEKTOB aHAJIOIMYHO BeposiTHOCTH (Qi
(am)) mo ¢opmyne (43), Kak BEPOATHOCTh 3aKIMHUBAHHS MEXaHHM3MOB, TNPHBOJUMBIX B JCHCTBHE
ANEKTPOABUTATEIICM.

3.1.30. BepositHocts (Qi (2)) BBIUHCIAIOT JUIS JECHCTBYIOIIMX 3JIEMCHTOB OOBEKTa aHAJOTHYHO
BepositHoctd (Qi (h1)) mo dopmyne (60), IS MPOSKTUPYEMBIX 3JEMEHTOB NMPH OTCYTCTBHH AaIllapaToB
3aIUThI IPUHUMAIOT PABHOW €IUHMIIC, a TIPU MX HAJUYUHU BBIYUCIIAIOT aHATOTUYHO BepossTHOCTH (Qi (on)) 1o

dbopmyne (43).

3.1.31. Bepostnoctu (Qi (K2)) BBIYMCISIOT I MPOESKTUPYEMBIX 3JEMEHTOB OOBEKTa aHAJOTHYHO
BepositHocTH (Qi (an)) o popmyiie (43), kKak BEpOITHOCTh OTKa3a YCTPOUCTB, 00ECTICUNBAIOIINX OXJIAKICHUE
ammapara, a JUIsl CTPOSIIUXCSA U IEHCTBYIONIMX 37eMeHTOB aHanorudno BepositHoctd (Qi (h1)) mo dopmyne

(60).

3.1.32. Bepostaoctb (Qi (K3)), (Qi (Ks)) u ( Qi (K6)) BBIYUCISIOT TOJBKO IS NEHCTBYIOIIUX U CTPOSIIIUXCS
00bekTOB aHamorudno BepostHocTH (Qi (1)) mo hopmyie (60).

3.1.33. BepositHocth (Qi (Ks)) u (Qi (K7)) BBIUHMCISIOT Ui MPOSKTUPYEMBIX JJIEMEHTOB OOBEKTa

aHanmoruuHo BepostHocTH (Qi (an)) o hopmyie (43), kKak BEpOSATHOCTh OTKA3a CUCTEMbI CMa3KH MEXaHH3MOB
I-f0 3JeMeHTa, a Ui CTPOSIIMXCS M JCUCTBYIOIIUX 3JeMeHTOB aHajorumduo BepostHocTd (Qi (hi)) mo

dbopmye (60).
3.1.34. BepostHocTh (Qi (Kg)) mpuHUMAIOT paBHOW €IUHMIIC, €CJIM B COOTBETCTBHM C TEXHOJIOTMYCCKOU
HEOOXOUMOCTBIO MPOUCXOIUT HArPEeB TOPIOYHMX BEIIECTB J0 OMACHBIX TEMIIEPATyp, WU HYJIO, €CJIH TaKOU

nponecc HE MPOUCXOOUT.

BepositHocts (Qi (7/,)) mosiBJICHUS B TOPHOYEM BEHICCTBE WJIM MaTEpPHAle OYaroB IK30TEPMHUUCCKOTO
OKHWCJICHUS WU Pa3JI0KEHUS, TPUBOISIINX K CAMOBO3TOPaHUIO, BRIYUCIISIIOT TIO (popMyIie

3
(T, =1- 1T [1-0,6%)] (63)

rae Qi (Mn) - BEpOSITHOCTh peanu3anuu Jr00i U3 My MPUYKH, TPUBEICHHBIX
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HIDKC;

Qi (M1) - BEPOATHOCTH MOSIBICHHUS U I-M 3JIEMEHTE 00BEKTa OYara TEIJIOBOI'O CAMOBO3TOpPAHMS B TEUCHHE
roja;

Qi (M2) - BEpOATHOCTH MOSIBJIICHUS B I-M 3JIEMEHTE 00beMa Oodara XMMHUYECKOrO BO3TOpPAHHS B TCUCHHE
rojaa;

Qi (M3) - BEpOSATHOCTD MOSIBICHUS B I-M 3JIEMEHTE 00BbEKTa 04ara MUKPOOHOJIOrMIECKOT0 CAMOBO3TOPAHUS
B TEYCHHUE rOJa.

3.1.35. BepositHocTh (Qi (M1)) BEIUKCIISAIOT I BCEX DIIEMEHTOB 00bEKTa 110 hopmyIie
G () = G4 0R) G0, (64)

rac Qi (Pl) - BCPOATHOCTDL IIOSBJICHUA B iI-M dnemMeHTe OOBEKTa B TEUYEHHE roga BCIICCTB, CKIIOHHBIX K
TCIIJIOBOMY CaMOBO3I'OpaHUIO,

Qi (P2) - BeposTHOCTH HarpeBa BEIIECTB, CKIIOHHBIX K CAMOBO3TOPAHUIO, BBIIIEC OC30MACHON TEMITEPaTyphI.
3.1.36. BepositHocTb (Qi (P1)) BEIUKCISIOT 1)1 BCeX JIeMEHTOB 00bekTa 1o opmysiam (60 wnu 43).
3.1.37. Bepostaocts (Qi (P2)) mpuHMMarT paBHOH €IMHUIE, €CIM TeMIepaTypa Cpeabl, B KOTOPOM

HaXOJUTCS 3TO BEIIECTBO, BBIIIE WINA paBHA 0€30MaCHOM TeMIIEpaType WM HYII0, €CIH TEMIIEpaTypa Cpelbl
HIDKE ee.

be3omacHyio TemriepaTypy Cpenbl Ui BEIIECTB, CKJIOHHBIX K TEIUIOBOMY camoBosropanuio (is), °C,
BBIYUCJISIOT IO (hopmyIie

f’a = U,F."'fﬂ_, (65)
rae tc - TeMnepaTypa caMOBO3ropaHusl BEIECTBA, BeIuMcigeMast rno 1. 5.1.6, °C.

3.1.38. BepositHocTh (Qi (M2)) BEIUKCIISIOT IJIs1 BCEX JIEMEHTOB 00bEKTa 110 hopMyIie
Lhim ) = gy Eilgs ) (66)

rie Qi (g1) - BEpOSITHOCTH MOSIBICHUS B I-M 3JIEMEHTE 00bEKTa XMMUYECKH aKTUBHBIX BEIIECTB, PEarupyonmx
MeXy co00M C BbIAEIECHHEM OOMIBIIOr0 KOJUYECTBA TEIUIa, B TEUEHUE T0/1a;

Qi (g2) - BEpOSITHOCTD KOHTAKTa XUMHUYECKH aKTHBHBIX BEIIECTB B TCYCHHUE TO/IA.

3.1.39. Bepositioctu (Qi (91)) u (Qi (92)) BerumcisitoT ananoruyuro BepositHoctd (Qi (h1)) mo dopmyie (60),
ecly peanu3anys COOBITHH §1 M (2 OOYyCJIOBIEHA TEXHOJOTHYECKHMH YCIOBHUSMH WM MEPONPHUITUSIMH
OpraHM3alMOHHOIO XapaKTepa U BBIYMCISIOT aHAIOTHYHO BepositTHocTH Qi (o) mo dopmyiie (43), eciu 3TH
COOBITHS 3aBUCAT OT HAJIEKHOCTH 000PYIOBaHUS.

3.1.40. BepositHocTh (Qi (M3)) pacCUUTHIBAIOT I NEHCTBYIOIIUX U CTPOSIIUXCS OOBEKTOB aHAJIOTHYHO
BepositHocTH (Qi (1)) mo hopmyie (60).
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&
3.2. Bepostrocts (Qi ( B )) TOTO, YTO BOCILIAMCHSIFOIIASCS CIIOCOOHOCTD MOSBUBIIETOCS B 1-M DJIEMEHTE
00BbeKTa N-TO SHEPreTHYECKOTO (TETUIOBOTO) MCTOYHMKA JOCTATOYHA JJISi 3a)KUTaHUs K-W TOPIOYEH Cpensbl,
HaxoJsIIecss B 3TOM DJJIEMEHTE, OINpEAENsieTCs] HKCIEPUMEHTAIbHO WM CpPAaBHEHUEM IapaMeTpoB
SHEPreTHYECKOro (TEIJIOBOT0) HCTOYHHKA C COOTBETCTBYIONIMMHU TIOKA3aTEJIIMU TIOXAPHOW OMACHOCTH

rOprOYeH Cpessbl.

32.1. Ecim pammpie ams ompenenenus (Qi (BY))) OTCYTCTBYIOT WM HMX JOCTATOYHOCTH BBI3BIBAET
coMHeHHe, To 3Hauenue BeposTHocTH (Qi (BX,)) npuanMaroT paBubM 1.

3.2.2. BepostHocTs (Qi (BXn)) NpMHMMAIOT paBHOI HYITIO B CIIETYIOIIHX CIydasX:
€CJIM KCTOYHUK HE cocoOeH HarpeTh BemlecTBO Bhie 80 % 3Ha4eHHs TeMIepaTypbl CAMOBOCTIIIAMEHEHUS
BEIIECTBA WM TEMIIEpAaTyphbl CaMOBO3TOPAHHUS BEIIECTBA, HWMEIOIIET0 CKJIOHHOCTh K TEIUIOBOMY

CaMOBO3TI'OPAHUIO,

€CITM SHEprusi, MepeanHas TeIIOBBIM HCTOYHUKOM TOPIOYEMY BEIIECTBY (I1apo-, ra3o-, MbLUICBO3AYIIHON
cmecu) Huxke 40 % MUHUMAIbHOW SHEPTUU 3aKUTAHUS;

€CJIM 32 BpeMsl OCTHIBAHUSI TEIUIOBOTO MCTOYHMKA OH HE CIMOCOOCH HATpeTh TOPIOYUE BEIISCTBA BHIIIE
TEMIEPATypbl BOCIUIAMEHEHHUS,

€CJIM BpeMsl BO3ACHCTBHSI TEIUIOBOTO MCTOYHHKA MEHBIIE CyMMBbI NEpHOAa MHAYKIMU rOprouel cpeabl u
BPEMEHU HarpeBa JIOKaJbHOIO 0OBEMa O3TOM cCpelbl OT HauyaJbHOW TEeMIIEpaTypbl 1O TeMIEpaTyphl
BOCIUIAMEHEHUSI.

3.3. JlaHHBIE O MOKAPOOIACHBIX MapaMeTpax UCTOYHUKOB 3a)KUTaHUs IPUBEJICHBI B pa3[l. 5.

3.4. Ilpu 00OCHOBaHMM HEBO3MOXXHOCTH pacyeTa BEPOSTHOCTH MOSBICHHS HCTOYHMKA 3a)KUTaHHUS B

paccMaTpuBaeMOM 3JIEMEHTE OOBEKTa C YYETOM KOHKPETHBIX YCIOBHI €ro 3KCIUTyaTallMd JOIMYCKaeTCs
BBIYUCIISTH 3TOT MapameTp mo popmyre

O,(H3) = 1=, (67)

rIIe T - BpeMs paboThI I-To dJIeMeHTa 00BEKTa 32 aHAIN3UPYEMBIH MIEPUO] BPEMEHH, Y,

— , 4 =2 .
Tw = 30310057 cpenHee BpeMs paboThl I-T0 3JieMeHTa O0BEKTa /10 MOSABICHUS OJHOTO MCTOYHHKA
saxuranusi, 4; (Eo - MUHHMMaIbHast SHEPTHS 3aKUTaHUS TOPIOYEH Cpebl I-ro ieMeHTa 00bekTa, JXK).

3.5. HpI/I HGO6XOI[I/IMOCTI/I YYHUTBIBAIOT W HHBIC CO6I)ITI/I$I, MNPpUBOAAIINE K TIIOSABJICHUIO HCTOYHHKA
3aKUT'aHHA.

4. O0mue TpedOBaAHUSA K porpamMmme cO0pa u 00padOTKH CTATUCTHYECKHX TAHHBIX

4.l. Tlporpammy cOopa CTaTHCTHUECKHX JaHHBIX Pa3paOaThIBAIOT Ui JCWCTBYIOIINX, CTPOSIIMXCS U
MPOEKTUPYEMBIX OOBEKTOB Ha OCHOBE aHajHM3a MOKAPHOH OIMACHOCTH MOMENICHWH U TEXHOJIOTHYECKOTO
o0opymoBaHUs

4.2. AHanu3 MNoXapHOH OMacHOCTU MPOBOJAT OTAENIBHO IO KaKJOMY TEXHOJOTMYECKOMY ammapary,
MOMEUICHUI0O M 3aKaHYMBAIOT pa3pabOTKOM CTPYKTYpHOM CXeMbl NPUYMHHO-CIEACTBEHHON CBS3H
MI0’KapOB3PBIBOOIIACHBIX COOBITUH, HEOOXOIUMBIX M JOCTATOUHBIX JIJIsi BOSHUKHOBEHHS IOXKapa (B3pbIBa) B
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oOBeKTe (manee - MOZAENb BO3HUKHOBEHHs Moskapa). OOmmii BUI CTPYKTYpPHOH CXEMbl BO3HHUKHOBEHHS
Moxapa B 3JJaHHUH IMOKa3aH Ha 4epT. 2.

4.3. CrarucTM4ecKue JaHHbIE O BPEMEHU  CYIIECTBOBaHMUS  IMOXKapOB3pPHIBOONACHBIX COOBITHI Ha
JNEHCTBYIOIMX M CTPOSIIMXCA OOBEKTaX M BpPEeMEHH O0e30TKa3HOW paboThl pPA3JIMYHBIX H3JEIUN
MIPOEKTHUPYEMBIX OOBEKTOB COOMPAIOT TOJIBKO MO COOBITHSAM KOHEYHOTO YPOBHS, NMPHUBEICHHBIM Ha MOJCIH
BO3HMKHOBEHUS [102Kapa, U1l KOTOPBIX B METOAE OTCYTCTBYIOT aHAJTUTUYECKUE 3aBUCUMOCTH.

Yepr. 2

4.4. Ha ocHOBaHMM MOJEJIM BO3HUKHOBEHHUS IOXKapa MO KaXKIOMY AJIEMEHTY 00BbeKTa pa3padaThiBaloOT
dbopMBI cOoOpa CTAaTUCTHUYECKON WH(GOPMAlMU O MPUYMHAX, peaau3alus KOTOPBIX MOXKET NPUBECTH K
BO3HUKHOBEHHUIO TI0Kapa (B3phIBa).

4.5. Cratuctudeckyro WH(MOpMaIMo, HEOOXOIUMYIO sl pacueTa MapaMeTpoB HAJACKHOCTH Pa3IMYHBIX
W3JICNNN, HUCITIONb3YeMbIX B TPOCKTHOM PELICHHWH, COOMpAeT MPOEKTHAs OpraHM3alus Ha JCUCTBYIOLIMX
obbekTax. [Ipm 3TOM 11 HAOMIOJACHUS BHIOMPAIOT W3JEUs, paboTaromuye B MEPUOJ HOPMATbHOU
BKCHHyaTaHI/II/I U B YCJIOBI/ISIX, UACHTUYHBIX TEM, B KOTOprX 6YIIGT 3KCHHyaTI/IpOBaTbC$I HpOGKTI/IpyeMOC

U3JIETHE.

4.6. B kadyecTBe HMCTOYHUKOB HWH(MOpPMAIMA O PpabOTOCTIOCOOHOCTH TEXHOJOTUYECKOTO O00pYyI0BaHUS
HCTIONIB3YIOT:

YKYpHAJIbl CTApILEro MAIIUHKUCTA;
CTapIIero anmapaTyuKa;

HavaJIbHUKA CMCHBI,

ydeTta rnpobdera 000py10BaHHUS;

ne(eKToB;

PECMOHTHBIC KaPThI,

eKeMeCsIYHbIe (€KEKBAPTAIbHBIC) TEXHUYECKUE OTYETHI; OTYETHl PEMOHTHBIX CITYXkKO;
rpauK IIaHOBO-TIPEAYIPEAUTEIBHBIX PEMOHTOB;

€XXeMeCSIYHBIE OTUETHI 00 MCITOIb30BaHUN 060py,Z[OBaHI/IH;
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CIIPpaBOYHBIC U IMACTIOPTHBIC JAHHBIC O HAICKHOCTHU PA3JIMYHBIX 3JICMCHTOB.

4.7. HWcrounukamu wuH(pOpMalMM O HApPYIIEHUH TMPOTHUBOIMOXKAPHOTO pPEXHUMa B MOMEIICHUSX,
HEUCTIPABHOCTHU CPEJICTB TYIICHUS, CBA3U U CUTHAIM3AIIUH SIBIISTFOTCS:

KHHUTa CTyX0bl 00BeKTOBOI noskapHoit yactu MBJ] CCCP;

KypHaJI JOTOJIHUTENBHBIX MEPONPHUITHNA MO OXpaHe 00beKTa (A7l OOBEKTOB, OXPAHSIEMBIX MOKAPHOU
oxpanoit MBJl CCCP);

YKypHaJl HaOJII0/IEHUS 32 IPOTUBOIOKAPHBIM COCTOSIHUEM 00bEKTa (11 00BEKTOB, OXPaHAEMbIX MTOKapHOU
oxpanoit MBJ[ CCCP);

KYpHaJI OCMOTpa CKJIaJ0B, JJAOOpaTopuili M IPYrHX MOMENICHUN Nepel UX 3aKpbITUEM 10 OKOHYAHUU

paboThl;

npennucanus I'ocygapcrsenHoro noxapsoro Haazopa MBJ[ CCCP;

AKTBhI ITOKAaPHO-TCXHUYCCKUX KOMMCCHH O MMPOBEPKE MPOTHUBOITIOKAPHOT'O COCTOSHUSA O6’beKTOB;

AKTbl O HApYHICHHUU IIPABUJI HO)KapHOﬁ 0e301macHOCTH OpraHoB FOCYI[apCTBeHHOl"O IMOKapHOT'O0 HaaA30pa

MBJ] CCCP.

4.8. Ilpu pazpabotke Gopm cbopa u 00pabOTKU CTATUCTUIECKON WH(OPMALIUN UCTIONB3YIOT:

HACTAaBJICHUC 110 OpraHU3alnun HpO(I)I/IJ'IaKTI/I"ICCKOI\/II pa6OTLI Ha O6’bCKTaX, OXpaHsACMbIX BOCHPI3PIpOB8.HHOI>i

u npodeccruonanbHoi noxkapHout oxpanst MBI CCCP;

ycTaB ciy0b1 noxapuou oxpausl MBJ CCCP;

¢dopmy, MpuBeIEHHYIO B Ta0I. 4.

Tabnuna 4
Haumenoanue AHanmmsupyemoe CoObITHE IopsinkoBslit Jlata u Bpems Bpewms T O0mee
AHAITM3HPYEMOTO (npuuuHa) HOMEp CyIIecTBOBaHUS | Bpems (T)
sneMeHTa 00bekTa | HanmenoBanue |OGo3HaveHue| pealusaluu OOHapyKEeHHS yCTpaHeHus COOBITHS paboTHI i-ro
COOBITHS (BO3HUKHOBEHHS) | (BOSHUKHOBEHHS) TIPUYUHBI 3JIeMEHTa
(TIpUYKHBI) HPUYKHBL [PUYKHBL 00bekTa,
MHUH
Kommpeccop Pazpyuienne fa 1 01.03.84 1.3.84 5 18*14
MEepPBOTO Kackaia | y3JIOB M AeTaiei 10-35 10-40
TIOPIITHEBOMH 2 10.4.84 10.4.84 4
IPYIIIBI 15-17 15-21
3 21.5.84 21.5.84 5
12-54 12-59
4 17.12.84 17.12.84 3
01-12 01-15

4.9. Ha ocHOBaHWHM COOpaHHBIX JAaHHBIX BBIYHCIAIOT Kod(dduiumeHnt OezomacHoctu Ko B criemyromein
II0CJIEJOBATEILHOCTH.

4.9.1. BRIYHCISIOT CpeiHee BpeMs CYIIECTBOBaHHS MOKapOB3PBIBOONIACHOTO COOBITHS (To) (CpeaHee Bpemst
HaxO0XXJICHHUS B OTKa3e) 1o Gopmyiie




1 by
T =— DT
M (68)

TJIe Tj - BpPEMsl CYIIECTBOBAHUSI I-TO MOYKAPOB3PHIBOOIIACHOTO COOBITHS, MUH;
m - o011ee KOJIM4ECTBO COOBITUH (U3euil);
] - OPSIAKOBBIN HOMEP COOBITHS (M31eIHs).

4.9.2. Toueunyto oueHky aucnepcuu (Do) cpenHero BpeMeHM CyLIECTBOBAHMSI M0XKAPOB3PHIBOONACHOIO
COOBITHS BBIYUCIISIOT IO popMyIie

1 b
Dy=—— > (5 -1)"
w1 (69)

4.9.3. CpeaHee KBaJpaTUUECKOE OTKJIOHEHHUE (G:0) TOUEYHOMN OIEHKH CPEIHEro BPEMEHH CYLIECTBOBaHMS
COOBITHS - To BBIYHUCIIAIOT 110 hopmyite

Y B T P
R PR (70)

4.9.4. V3 Tabn. 5 BeOMparoT 3HaueHue kodddunmenTa tp B 3aBUCUMOCTH OT YKCia CTeneHe cBo6o bl (M-
1) npu noBepurensHOU BepositTHOcTH 3=0,95.

Ta6auma 5
m1 | 1 | 2 | 013105 0T 6 10 10 Or 11 110 20 20
p | 1271 | 430 | 3,18 2,45 2,20 2,09

4.9.5. Koaddumuent Oe3zomacHoctd (Ks) (kodpduIMeHT, yUHUTHIBAIOMIMK OTKJIOHCHHWE 3HAYCHUS
napamMeTpa To, BRIMHCICHHOTO 10 ¢hopmyre (68), OT ero HCTUHHOTO 3HAYCHHSI) BBIYUCIISIOT U3 (POPMYIIBI

b (71)

4.9.6. Ilpu peanuzanuu B TEUEHUE T'0J1a TOJIBKO OJTHOTO COOBITHS KOI(PPHUIIMEHT O€30MaCHOCTH TPUHUMAIOT
PaBHBIM €QVHULIE.

5. Onpeuene}me MOKAPOONMACHBIX IMAPAMETPOB TEIJIOBBIX MCTOYHUKOB MHTCHCHBHOCTH OTKa3oB
3JIEMECHTOB

5.1. [ToxxapoonacHble MapaMeTphbl TENJIOBBIX HCTOYHUKOB
5.1.1. Pa3pso ammocgeproeo snexkmpuvecmaa
S.LLL IIpamoi yoap mornuu

OmnacHoCTb npaMoro ylaapa MOJHHH 3aKIIFOYAaCTCsS B KOHTAKTC FOpIO‘ICﬁ Cp€abl C KaHaJIOM MOJIHHUH,
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temneparypa B koropom gocturaet 30000 °C npu cuiie Toxka 200000 A u BpemeHnu aeiictsus okoso 100 Mkce.
Ot npsiMoro yziapa MOJIHUU BOCIJIAMEHSIIOTCS BCE TOPIOYHE CPEIbI.

5.1.1.2. Bmopuunoe 6030eticmeue MOIHUU

OnacHOCTh BTOPUYHOI'O BO3JEUCTBHS MOJHHM 3aKIIOYAETCS B HCKPOBBIX pa3psiiaX, BO3HUKAIOIINX B
pe3ynbTaTe WHAYKIIMOHHOTO M JJEKTPOMArHUTHOTO BO3JEHCTBUS aTMOC(EpHOTO JJIEKTpUYECTBA Ha
MIPOU3BOJICTBEHHOE O00OpYyIOBaHUE, TPYOONPOBOALI U CTPOUTENBHBIE KOHCTPYKIIMH. DHEPTHS HCKPOBOTO
paspsga npesbimaetr 250 M/ M gocTaToyHa IS BOCIUIAMEHEHHSI TOPHOYMX BEIIECTB C MHHUMAJBHOU
sHeprueit 3axuranus a0 0,25 Jix.

5.1.1.3. 3anoc evicokoco nomenyuaia

3aHOC BBICOKOTO MOTEHIIMANA B 3/1aHHE MPOUCXOAUT MO METAIUTMUYECKUM KOMMYHUKAIMSIM HE TOJBKO MPU
WX TIPSIMOM TIOPAKCHHUH MOJIHUCH, HO U TIPH PACIIOIOKCHIHH KOMMYHHKAIIMA B HETIOCPEJACTBECHHON OJIM30CTH
oT MoJHHeoTBoAa. [Ipu cobnroeHNn 6€30MacHBIX PACCTOSIHUN MEXy MOJTHHEOTBOAAMH U KOMMYHHUKALIUSIMU
SHEPTUs BO3MOXHBIX MCKPOBBIX pa3psuoB nocturaet 3HadeHui 100 [k u Ooree, TO eCTh JOCTATOYHA IS
BOCIJIAMCHEHUS BCEX TOPIOYHX BEILECTB.

5.1.2. Dnexmpuueckas uckpa (0yea)

5.1.2.1. Tepmuueckoe detlicmeue mokog KOpOmMKO20 3AMblKAHUSL

Temnepatypy mnpoBogHuka (tnp), °C, HarpeBaeMoro TOKOM KOPOTKOTO 3aMBIKaHHs, BBIYUCISIOT TIO
bopmyne

2 o,
lr:»:.3 R Ty

Cup (72)

f’xp =4t

rae 1, - HadanbHas TemMmneparypa npoBojaHuka, °C;

Ik - TOK KOPOTKOT'O 3aMbIKaHUS, A;

R - conpoTtuBnenue npoBogHuka, Om;

Tx.s - BpEMSI KOPOTKOTO 3aMbIKaHMUS, C;

Chp - TEINIOEMKOCTb ITPOBOHUKA, I[)K-Kr'l-K'l;

Myp - Macca MPOBOJAHUKA, KT.

BocmiamensiemocTs kabemns U MPOBOJAHUKA C U30JISAIMEH 3aBUCUT OT 3HAYCHHSI KPATHOCTH TOKA KOPOTKOTO
3aMBIKaHUA |3, T. €. OT 3HAYCHUsI OTHOMIEHUSA li; K JVIUTETHHO MOMYCTUMOMY TOKY KaOeysl Wiu MpoBOjA.
Ecniu osta kpatHocTh Oombmie 2,5, HO Mesbmie 18 nns kabGens w 21 gis mpoBoja, TO MPOUCXOAMT
BOCIIJIAMEHEHHE MTOJTUBUHUIXJIOPUIHON U30JISAIUH.

5.1.2.2. Dnekmpuueckue uckpvl (kaniu memainia)

DneKTpuYecKre HUCKphl (Kalld MeTajula) oOpa3yloTCs NMpU KOPOTKOM 3aMbIKAHUU 3JIEKTPOIIPOBOJAKH,

JIEKTPOCBApKe M MPU IUIABICHHUU 3JIEKTPOAOB AJIEKTPUUECKUX JIAMIl HAKaJIMBAaHUS OOILEro Ha3HAuYeHHMs.
Pasmep kanenp meTaynna MpU 3TOM JOCTHraeT 3 MM (IIpy IOTOJNIOYHOW cBapke - 4 mMMm). Ilpu kopoTkom



3aMBIKAHUU U 3JIEKTPOCBAPKE YACTHUIbI BBUIETAIOT BO BCEX HANPABICHUSIX, U X CKOPOCTh HE mpeBbiaet 10 u
4 m-c? coorBercTBenHO. TemmepaTypa Kamenb 3aBHCUT OT BHIA METAlia U PaBHA TeMIIEpaType IUIaBJIeHHS.
Temneparypa kamenp aatOMUHUS NIPH KOPOTKOM 3amblkaHMM jpocturaer 2500 °C, temmnepaTypa CBapOUYHBIX
YaCTHUI[ ¥ HHUKEJIEBBIX YacTHI] JlaMIl HakamuBaHus nocturaeT 2100 °C. Pazmep kamenb mpu pe3ke Meraia
nocturaet 15-26 mm, ckopocts - 1 m-c? Temmeparypa 1500 °C. TemmepaTypa Ayrd IpH CBapKe U pe3Ke
nocturaet 4000 °C, mosTomy ayra siBISE€TCSI HCTOUHUKOM 3aKUT'aHMs BCEX TOPIOYMX BEILECTB.

30Ha pa3yeTa 4acTHIl IPH KOPOTKOM 3aMBIKaHHH 3aBUCHUT OT BBICOTHI PACIIOJIOKEHUS MPOBO/IA, HAYaIbHON
CKOPOCTH TIOJIETa YacTHI], yrja BbUIETA U HOCUT BEPOSTHOCTHBIM Xapaktep. [Ipu BbICOTE pacronoKeHus
npoBosia 10 M BEpOATHOCTH TOIMAIaHUsI YacTHUI] Ha paccTosHue 9 M coctasiser 0,06; 7 m - 0,45 u Sm - 0,92;

IIPU BBICOTE PACIOJIOKEHUS 3 M BEpOSTHOCTH MONAJaHMs YacTULl Ha paccTosiHue 8 M cocrasiseT 0,01, 6 M -

0,29 u 4m - 0,96, a ipu BeIcOTE 1 M BEpOATHOCTH passeTa yactuil Ha 6m - 0,06, S M - 0,24, 4 M - 0,66 u 3 M -
0,99.

KonndaecTBo TEIIIOTHI, KOTOpOE Karlis MeTajula CIOCOOHAa OTAAaTh TOPIOYel cpele MpH OCTHIBAHUH IO
TEMIEPATYPhI €€ CAMOBOCINIAMEHEHHSI, PACCUUTHIBAIOT CIEAYIOIIUM CIIOCOOOM.

CpeJTHIO CKOPOCTh TOJIETa KaIlli MeTaJlIa PH CBOOOIHOM MaeHnH (M), M-C L, BEIYHCIISIOT IO (hopMyITe
= 0,5 ng, (73)
- -1 .
rae 9=9,8] m-¢™ - yckopeHne cBOOOHOTO TTaICHHUS;

H - BRICOTA TazIEHUS, M.

O6bem karmu Metasa (Vy), M3, BEIUHCIIAIOT 1o (opMyIe

v = i _ o spad?,
5 (74)
rie Ok - TuaMeTp Karui, M.
Maccy karu (Mk), KT, BEIMUCIISAIOT TI0 (hopmyie
iy = Vo, (75)

rae p - IIIOTHOCTh METaJlllia, KI"M-l.

B 3aBucumoctH OT OPOOOJDKUTCIIBHOCTU IIOJICTAa KallllId BO3MOKHBI TpU €€ COCTOAHHA: KHUIAKOC,
KpucTtaJuim3anuu, TBEPA0C.

Bpewmst noneTta kamiy B pacriaBIeHHOM (KUIKOM) COCTOSIHUH (Tp), C, PACCUUTHIBAIOT MO (hopmyIie

T =Cp'ms;,]n T~ Ty

¥ a8 S.i:. TM_TD (76)

E

rae Cp - yaenbHas TEIUIOEMKOCTh pacIiaBa MeTaia, ok K2

Mk - Macca KaIuiu, Kr;



Sk=0,785 d% - miomap MMOBEPXHOCTHU KarllH, M

Ty, Tun - TEMIIEpATypa KaIId B HaYaJIe IMoJIeTa U TeMIIepaTypa IJIaBJICHHs MeTajlla COOTBETCTBEHHO, K;
To - TemmiepaTypa OKpy Karoleu cpessl (Bo3ayxa), K;

a - ko> dumenT Temooraaun, Br, M2 KL,

Koaddumment tenmootaaun onpeaesoT B CIeAYIOMIEH OCIeI0BATeIbHOCTH:

a) BBIUKCISIIOT unciio PeitHonbaca o ¢hopmyse

v (77)

rae dy - AnaMeTp Karm M;

v=15,1-10"° - ko3 puimenT KuHEMaTHYECKOH BA3KOCTH BO3ayXa npu Temneparype 20°C, m2-c™,
0) BeruucHsAIOT KpuTepuit HyccenbTa nmo ¢popmyne

= 0
Nu = U,'SERE . (78)

B) BBIYHUCIIAIOT KOAPGUIIMEHT TEIIOOTIa4uH 110 popmyrie

dy (79)
rae Ay=22-10° - KOA((UIIMEHT TEIJIONPOBOHOCTH BO3/yXa, Br-m?t -KL

Ecnu t<tp, TO KOHEUHYIO TeMIIEPaTypy KaIlIk ONpeIesstoT o hopMylie

T =Ty + @, ~Ty) o1 (- S

» (80)

Bpewmst monerta Kariy, B TeU€HHE KOTOPOTO IMPOUCXOINT €€ KPUCTAIUTH3ALINS, ONPEICIISIOT 0 GopmyIie

g

bed

Ty = .
& iy (T —Th) (81)

rac CKp - yACJbHaA TCIJIOTA KpUCTAJUIM3allH MCTaJllia, [[)K‘Kl"-l.

Ecmu 1p<t<(tp+1Tip), TO KOHEUHYIO TeMIIepaTypy KaIliu OnpelessioT o Gopmyre
T = Lo (82)

Ecmu t>(tp+14p), TO KOHEUHYIO TEMIIEPATYPY KAILIH B TBEPIOM COCTOSHHH ONPEACISIOT 110 popmyrie



Ton =Ty + T = To) exp = =2 [r- g+ )\
'y Ry (83)

rae Cx - yaenbHas TeImIoeMKoCTh MeTanna, Jx-kr KL,

KomuuectBo teruia (W), Ik, oTnaBaeMoe Karuieil MeTajuia TBEpIOMY WM JKUIKOMY TOPIOYEMy MaTepuay,
Ha KOTOPBIN OHA IOMaa, BEIYUCIIAIOT 110 popMyJie

W=VR.I.-GR.IC.E..(TWH_T@)IK= (84)

rae Ics - TEMIepaTypa caMOBOCIZIAaMEHEHHSI Toprouero Matepuaia, K;

K - koo punmeHT, paBHBII OTHOMICHUIO TETJIa, OTJAHHOTO TOPIOYEMY BEIIECTBY, K DJHEPTUH, 3aIIaCEHHOH B
Karuie.

Ecam oTrcyTcTBYEeT BO3MOXKHOCTD onpeiesienus ko3¢ unuenta K, To mpuHumarot K=1.

bonee ctporoe ormpeneneHre KOHEYHON TeMIlEpaTypbl Kalld MOXET ObITb MpPOBENEHO IpH yuyeTe
3aBHCHUMOCTH K03((DUIIMEeHTa TEIJIO0TIaud OT TEMIEePaTyphl.

5.1.2.3. Dnekmpuueckue namnvl HAKAIUBAHUSL 0OWe20 HA3ZHAYEHUS

[lokapHasi ONMacHOCTh CBETUJIBHUKOB OOYCJIOBJI€HAa BO3MOXHOCTBIO KOHTAKTa rOproded cpeabl ¢ Koj0oii
3JIEKTPUYECKOH JIAMIIbl HAKAJIMBAHUS, HAIPETOM BBIILIE TEMIIEPATYpPhl CAMOBOCILUIAMEHEHUS TOPIOYEH CPEIBI.
550 Pomo-sasma 27587
L1
L
Lo
750

50
a0
15n
g
A0

Temnapa mypa, *C

"f 58T

el g 4 og b b L k.l

& 8 7 B A NN
Hoerg, i

Yepr. 3
Temmneparypa HarpeBa KoJIObI 3JIEKTPUYECKOH JIaMIIOYKH 3aBHUCUT OT MOLIHOCTH JIaMIIbl, €€ pa3MepoB U
pPacroJio’)KeHUsT B IPOCTPAHCTBE. 3aBUCUMOCTh MAaKCHUMAaJIbHOM TemIepaTypbl Ha KojJ0€ TOpU30HTAJIBHO

pacnonomeHHoﬁ JIaMIIbI OT €€ MOIITHOCTHU U BPCMCHH IIPHUBCICHA HA YCPT. 3.

5.1.2.4. Hckpvi cmamuyecko2o 21eKmpuyecmad

Onepruto uckpsl (Wy), XK, cmocoOHOM BOSHUKHYTH TOJ JEHCTBHEM HAMPSIKCHHUS MEXIY TUIACTUHOW
KaKMM-JINOO 3a3eMJICHHBIM MTPEIMETOM, BEIUMCIIAIOT IO 3aIIACCHHOM KOHIEHCATOPOM SHEPruu U3 (hpopMyIisl

_ 2
W, = 05077, (85)
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rae C - eMKOCTh KoHAeHcaTopa, D;

U - nanpsoxenue, B.

Pa3HOCTh MOTEHIMANOB MEXAY 3apsSIKEHHBIM TEJIOM U 3eMJIeH U3MEpSIOT AJIEKTPOMETpaMU B PeasibHBIX
YCIIOBUSIX IIPOU3BOJICTBA.

o
L
T

EI
o

CESELR IAERTIRLNECATED DRI,
5
ry

e
ey
‘:r
-

0 5 17 (% 2025 30 35 48
Momenyuar va vearlfexe, A5

Yepr. 4

Ecmn W;>0,4 Wyss ( Wyss - MUHHMaibHAs SHEpPrusi 3aKUTAHHS CpPEbl), TO HCKPY CTATHYECKOTO
AJEKTPUYECTBA PACCMATPUBAIOT KaK UCTOYHMK 3aKUTaHUS.

PeaanyIO OINACHOCTL MPCACTABIIACT «KOHTAKTHAMA IJICKTpU3allUA JHOI[GI\/’I, pa6OTaI-OH_II/IX C ABWXYHIUMHCA
AUDJICKTPUICCKUMU MaTCpHraIlaMU. HpI/I COIMPUKOCHOBCHUH YCJIOBCKA C 3a3€MJICHHBIM IIPEAMCTOM BO3HHKAIOT
HCKPHI C 3Heprneﬁ oT 2,5 A0 7,5 MI[)K 3aBHUCHMOCTb SHEPIUU JICKTPUUCCKOI'o pa3psiaa € TCJia YCJIOBCKa U OT
IMOoTCHIHAaJIa 3apsAJ0B CTATUYCCKOI'O SJICKTPUUCCTBA ITOKa3aHa Ha YCpT. 4,

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

Pasmepsl uUCKp yaapa M TpeHHs, KOTOpbIE MPEACTABISAIOT COOON pacKaJeHHYIO0 1O CBEUCHHS YaCTHUKY
MeTajyla WIM KaMHA, OOblYHO He mpeBblimanoT 0,5 MM, a HUX TeMiepaTypa HaxXOIUTCsS B Ipeaenax
TEMIEPATYphl IUIABJICHUS MeETajula. TeMmeparypa HCKp, OOpasyloLuXcs HpH COYJapeHUH METaJJIOB,
CIIOCOOHBIX BCTYNaTh B XHUMHYECKOE B3aUMOJIEUCTBUE APYr C JPYIOM C BBIJCJICHHEM 3HAUUTEIHHOIO
KOJIMYECTBA TEIUIa, MOJKET TPEBHINIATh TEMIEPATypy IUIABIEHUS M TMO3TOMY €€ OIpEaesstoT
SKCHEPUMEHTAIBHO WUJIU PACUYETOM.

KonnuectBo TemnoTsl, OTAaBaeMO€ HCKpOM MpU OXJaKIEHUM OT HAdaJbHOM TeMmmepaTypbl ty 10
TeMIIepaTypbl CAMOBOCIUIAMEHEHHS TOproueii cpebl te; BEIUUCIAIOT 10 Gopmyrie (84), a BpeMst OCThIBAHUS T -
CJICAYIOIIM 00pa3oMm.

OtHomenne Temneparyp (®y) BEIYUCISIOT TTO GopMyIie

z;\! B zcs

B, = :
f,?‘ _fg (86)

X

rae t; - remneparypa Bo3ayxa, °C.

(0] HNIUCHT TCIJIOOTAAYU (X T-M <K, BBIUUCIISIOT 110 POPMVIIE
K , Br-m2.K?,
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@ =188, 87

e Wy - CKOpOCTb IIOJI€TA UCKPHI, M‘C-l.

CxopocTb UCKPHI (Wy), 00pa3yroIIeiics Ipu yaape CBOOOHO MaIaroIIero Teja, BRIYUCISIOT 1o Gpopmyrie

=2, (88)
a IPH yziape O BPAIIAOIIIeecs] TeJo 110 opmyIie
=T R, (89)

rae N - 4yacToTa BpallcHus, c'l,
R - paguyc Bpamaroerocs Tena, M.

CKOpOCTb ToJIeTa UCKpP, 00pa3yoUMxcsl Ipu paboTe C yIapHbBIM MHCTPYMEHTOM, IPUHUMAIOT PaBHOHM 16

M-c’}, a ¢ BEICEKaeMBIX MpH X0/b0€ B 00YBH, MOIOUTON MeTaIINYecKUMH HabOHKaMK Wiy rBo3asamu, 12 m-c™

Kpurepuii bro Beraucisitor mo ¢popmye

Ay (90)
rae dy - TMamMeTp UCKpHI, M;

Au - K03 (HUIMEHT TEIIONPOBOIHOCTH MeTalIa HCKPBI PU TEMIIEPaType CaMOBOCIIAMEHEHHS TOPIOYEro
Bemectsa (tes), Brom KL,

Ilo 3Ha4YeHUsIM OTHOCUTEIBHOM M30BITOUHONM Temreparypbl On U KpuTepus Bi onpenesnsitoT no rpapuky
(uept. 5) kpuTepuii Dypne

g goy 00

s
R |
J’jﬁ !
oof gas gy 43 o« 5400 500 1000
'r."?

Yepr. 5

JUTUTETPHOCT OCTHIBAHMSI YACTHUIIHI METAIIIA (T), C, BRIYUCIISIOT 110 (hopMyJie

I
= - dfcupw
& (92)



rne Fo - kpurepuii @ypsoe;

Cu - TEILUIOEMKOCTh MeTajia HCKPHBI IIPpU TEMIIEPATYPE CaAaMOBOCINNIAMEHEHUS T'OPIOYEro BEHICCTBA, I[)K'Kl"-
1_K-1.
)

Pu - TIIOTHOCTH METaJIa MCKPHI TIPH TEMIIEPAType CaMOBOCIIIAMEHEHH S TOPIOUETO BEIIecTBA, KI+M >,

[Ipy HamUYUU SKCTIEPUMEHTANIBHBIX JAHHBIX O TOJDKUTAIONMIEH CIIOCOOHOCTH (DPUKIIMOHHBIX HCKP BBIBOJT
00 X OMacCHOCTH /ISl aHAIIM3UPYEMOU rOproYe Cpeibl JOMyCKaeTCs AeNaTh 0e3 MPOBEICHUS PACUeTOB.

5.1.4. Omkpwimoe naama u uckpuvl dgucameJeil (neveii)

IloxxapHasi onacHOCTb IUIaMEHU OOYCJIOBJIEHA WHTEHCHUBHOCTBIO TEIUIOBOTO BO3ACHCTBUS (IUIOTHOCTHIO
TEIUIOBOTO MOTOKA), IUIOIIA/IbI0 BO3AEHCTBUSI, OpUEHTaLMEN (B3aUMHBIM PACIOJI0KEHUEM ), IEPUOIUYHOCTHIO
U BPEMEHEM €ro BO3JeiicTBUs Ha roproune BeuiecTBa. ImoTHOCT TemnoBoro notoka 1u¢¢y3MoHHbIX MJIaMEH
(CTIMUKH, CBeuH, Ta30BOi Topenkn) cocTapnseT 18-40 kBT-M?, a mpeBapuTENIbHO TIepeMEITaHHbIX (MasIbHEIE
nammbl, rasosble ropenku) 60-140 kBr-mM? B Tabn. 6 mnpuBeeHB TeMIepaTypHble M BpeMEHHBIE
XapaKTEPUCTUKH HEKOTOPBIX IUIAMEH U MaJIOKAJIOPUITHBIX UCTOYHUKOB TEIIA.

TaOnuma 6
HanmenoBaHue ropsmero BemecTsa (U3Aeus) Wil Temnepatypa maMeHu (TISHUS WIH Bpewmst ropenus
M0’KapOONacHO! onepanuu HarpeBa), °C (Tnenus), MuUH
JlerkoBoCIUIaMEHSIIOIINECS ¥ TOPIOYHE JKUIKOCTH 880 -
JIpeBecHHa U JIECOMUIIOMATEPHAITBI 1000 -
IIpuponHsie U CKUKEHHBIE ra3bl 1200 -
I"azoBast cBapka mMeTauia 3150 -
la3oBas pe3ka meraimia 1350 -
Tneromas nmanupoca 320-410 2-2,5
Tnetormas curapera 420-460 26-30
['opsiias crimuka 600-640 0,33

OTKpBITOE IIaMs ONACHO HE TOJIBKO IPH HETIOCPEICTBEHHOM KOHTAKTE C TOpIOYeil cpeqoi, HO U MpH ee
06mydenny. INTeHCHBHOCTH 06mydenus (gp), BT-M2, BBIMUCIAIOT TT0 GopMyITe

Y (7. Y
=57 || | - ==
E #|| o0 | | 100

'@
(92)

e 5,7 - ko3 PUIMEHT U3 TydeHns aGCONOTHO YepHoro Tena, Br-m2-K*;

Enp - IPUBCACHHAS CTCIICHb YCPHOTBI CUCTCMBI

1 1

| —t— "1}
€ - CTETIeHb YepHOTHI (akena (mpu ropeHuu aepesa pasHa 0,7, nedrenpoaykros 0,85);

€p - CTCIICHDb YCPHOTHI 06J1yqaeM0ro BCIICCTBA IPUHUMAIKOT 110 CHpaBOqHOﬁ JIATCPATYPE;

Ty - TemmnepaTypa ¢akena miamenu, K,




T - TEMIIEpaTypa roprouero BeuiecTsa, K;
Q1¢ - K03 punmeHT 00Ty4eHHOCTH MEKAY M3IIydarouiei u 00ryyaeMoi MOBEPXHOCTIMH.

KpI/ITI/I‘IeCKI/IC 3HaAa4YCHU HMHTCHCHBHOCTHU O6J'Iy‘~IeHI/I$I B 3aBUCHUMOCTH OT BpPEMCHH O6J'Iy‘~ICHI/I$I JJI
HCKOTOPLIX BEIICCTB NPHUBCACHBI B Tabm. 7.

IoxapHasi OMACHOCTh UCKP MEUYHBIX TPYO, KOTEJIBHBIX, TPYO MapoBO30B M TEIJIOBO30B, a TAKXKE APYTUX
MalIlH, KOCTPOB, B 3HAUUTEIHHON CTENIEHHU ONPEAENAETCS UX Pa3MEPOM U TEMIIEpaTypoil. Y CTaHOBJIEHO, YTO
HCKpa IMaMeTpOM 2 MM MOXkKapoonacHa, eciii umeeT temneparypy okoiio 1000 °C, nuamerpom 3 mm - 800 °C,
nuameTpom 5 mm - 600 °C.

Tennocoaep:kanne U BpeMs OCTBIBAHUS UCKPHI 10 0€30MaCHOCTH TEMIIEPATYPHI BBIUYUCIISIOT TIO (hopMyIam
(76 u 91). Ipu >ToM AMAMETP MCKPHI IPUHUMAIOT 3 MM, @ CKOPOCTb MONETa UCKPHI (Wy), M-C™L, BEIYHCIIAIOT MO
dhopmyne

w, =.0,5w + 55, (94)

rae Wg - CKOpOCTb BETpa, M-c'l;

H - BbicoTa TpYOBI, M.

Tabauna 7
MuHUMANbHAS UHTEHCHBHOCTH 00TydeHus, BT-M? mpu Npo0ILKUTETHHOCTH
Martepuan 00ydeHus1, MUH
3 5 15
Hpesecuna (cocHa BIaKHOCTBIO 12 %) 18800 16900 13900
JlpeBecHO-CTpyXKeuHasl IIMTA IUIOTHOCTHIO 13900 11900 8300
417 xrm®
Topd OpukeTHBIH 31500 24400 13200
Topd xyckoBoi 16600 14350 9800
XJI0TIOK-BOJIOKHO 11000 9700 7500
CIouCTHIN TUTACTHK 21600 19100 15400
CTeKIIOITaCTHK 19400 18600 17400
Ilepramun 22000 19750 17400
Pe3una 22600 19200 14800
VYroib - 35000 35000

5.1.5. Haepes gewgecma, omoenvHuIX Y3108 U NOBEPXHOCMEL MEXHONI0SUYECKO20 000pYO008aAHUs

TemmnepaTypy HarpeBa 3JEKTPOINPOBOAA MPH BO3HUKHOBEHHH meperpy3ku (tx), °C, BBIYHCIAIOT O
dbopmyiie

2
r':m: = f’q.u + [fi] (‘ij:u:.n - f’q.:ul
I:i.:m (95)

rne tepwn - HOpMAaTHBHAs TeMIlepaTypa Cpensl U MPOKIAIKH MPOBOJAA, NMPUHUMACTCS B COOTBETCTBUH C
MpaBUJIAMHU JIEKTPOOOOPYAOBaHUs, YTBEpKIEHHBIMU [ ocaHepronanzopom, °C;

Iy - paxkTryeckuii Tok B mpoBoHUKE, [1;
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tx.n - HOpMaTHUBHAs TEMIIEpaTypa KHUIIbI 3JIeKTporpoBoa, °C;
| xon - TOTYCTUMBIN TOK B MPOBOJHUKE, A.

Temnepatypa ra3za npu cxaTHH B KOMIIpeccope u oTcyTcTBHU ero oxiaxiaeHus (7x), K, BeMHCIAIOT 10
bopmyie

{R-1)7k
& (96)
rae Ty - TeMieparypa rasa B Hadajie cxkartus, K;
Px, Py - NaBICHNE Ta3a B KOHIE ¥ HAYAIE COKATHS, KI-M 2
k - mokasarenb aguadatsl (paBeH 1,67 u 1,4 COOTBETCTBEHHO TSI OJTHO- M IByXaTOMHBIX T'a30B).

JIJist MHOTOQTOMHBIX Ta30B IMOKa3aTellb aina0daThl BEIYUCIISIIOT IO (hopMyIie

k=CIC, o)

rae Cp, Cy - n306apHas ¥ H30X0pHas YeIbHbIE MACCOBBIE TEMIOEMKOCTH Ta30B, Jix-kr K2,

Temneparypy HarpeBa 3JEKTPUUYECKHX KOHTAKTOB IIPM BO3HMKHOBEHHMH IOBBIIIEHHBIX IEPEXOIHBIX
conpotuBieHuH (tix), °C, BBIYUCIAIOT 110 opMmyIie

(el 2 (98)
rae t, - Temneparypa cpeasl, °C;
T - Bpems, C;
Ty - IIOCTOSTHHASI BPEMEHHU HarpeBa KOHTAKTOB, C;
P - 3nexTpuyeckass MOIIHOCTb, BEIICIISIONMIASACS B KOHTAKTHBIX Iepexojax, BT;
S - mIoMmAk OBEPXHOCTH TEMI000MEHa, M2,
Ologu - 00T KO3 duImenT Tennoornaun, Br-m2-K 2.

J10 MakcHMaJIbHOM TeMIIEpaTypbl KOHTAKTHI HATPEBAKOTCS 32 BPEMs

T =57, (99)

DNIEKTPUUECKYI0 MOLTHOCTD (P), BBIIESIOUIYIOCS B KOHTAKTHBIX EPEX0/1aX BBIYUCIIAIOT 110 popMyJie

P=f-iUi,

i1 (100)



rae | - Tok B cetn, A;
Ui - majicHre HAaNpsKEHUs B I-ii KOHTAKTHOM Iape B DJIEKTPHUECKOM KOHTAKTe, B;
7 - KOJIMIECTBO KOHTAKTHBIX Tap B KOHTAKTE.

3HaueHue NaJCHUs HaNpsHKEeHWM Ha KOHTAKTHBIX mapax Uj s neraneil U3 HEKOTOPHIX MAaTepUasioB
IIpUBEJICHBI B TA0I. 8.

TaOnuna §
HammenoBanme maTepunana AnroMuHAN I'padur JlatyHp Menp Craip
AroMuHAN 0,28
I'padur 3,0 3,0
Jlatynb 0,63 2,4 0,54
Menp 0,85 3,0 0,60 0,65
Craip 1,4 1,6 2,1 3,0 2,5

KoaddunuenT rernoodMeHa BEIYUCIIAIOT B 3aBUCHIMOCTH OT TEMIIEPATyphl KOHTAKTOB 10 (OpMYyIIaM:

= - <60
& gy 40T 38 £ g0 £, S00 5T (101)

Sy =11,63" % onu g, > 60 °C.

(102)

[ocTossHHYIO BpeMEHH HarpeBa KOHTaKTOB BBIYHCISIOT 110 (JOpMyIie

oey (103)
riae C - yaenbHas MaccoBasi TEIIOEMKOCTb MeTala KoHTakTos, Jlx-krt-K;

M - Macca KOHTAKTOB KT.

Pacuer t;x IpoBOIAT B CienyrOLIEN MOCIEA0BATENbHOCTH. IS 3a1aHHON TeMIepaTypsl tyx BBIYUCIISIOT
oo M C, a 3atem mo ¢opmyne (98) Berumcnsior tux. Ecim BbIOpaHHOE W BBIUMCICHHOE 3HAYCHUS Ly

OTJIMYaIOTCA Oosiee yeM Ha 5 %, TO BBIYHCIICHUC H606XO,I[I/IMO IIOBTOPHUTD.

TemnepaTypy MOJIIMITHAKA CKOJIBKCHUS IIPH OTCYTCTBUH CMAa3KU U NPHHYIUTEIBHOTO OXJNaXaeHHs (tn.c),
°C, BBIUUCIIAIOT 110 (hopMmyIe

(104)
rae tep - Temnepatypa cpensl, °C;
0=0,44 fNdn - koaddunuenT momrHocTH, BT;

f - K03 uULHMEHT TPEHHS CKOTBKCHUS;
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N - cuma, geiicTByrolas Ha MOAIIUITHUK, KT;
d - tnamerp miuma Bajia, M;

n - 9acTOTa BpaIlleHUs Baja, MuH

S - mIoMmAaak MOBEPXHOCTH TEMI006MeHa (MTOBEPXHOCTH MOIIMITHAKA, OMBIBAEMAs BO3IyXOM), M;
7 - BpeMsl pabOoThI MOAIIUITHUKA, C;

mi

T e
fFY T® - TOCTOSTHHAS BPCMCHHU HArpeBa IOAMMHIIHUKA, C;

M - macca NOAILIUITHUKA, KT.

Bpems narpesa noammmnauka (), ¢, 10 3aJJaHHONW TEMIEPATyphl BHIYUCISIOT MO (popmyrie

&

T=1,n :
- aﬂEwS(f’m.c _fq:' (105)

[MpakTudecku npu =51, TeMIeparypa MOAMUITHIKA JOCTUTACT MAKCUMAIBHOTO 3HAUEHUS, BEIUUCIISIEMOTO
o ¢opmyie

zmax%f’ +L_
“ 5

a:}'ﬁ&

(106)

B popmynax (106, 107, 108) koadpuiiueHT TerioodMeHa Loy BEIMUCISIOT 110 popmyiaam (101 nim 102).

[locnenoBarenbHOCTE pacyeTa TEMIIEPATyphbl MOJIIMIIHMKA AHAJIOIMYHA PacdyeTy TEeMIEpaTypbl Harpesa

KOHTaKTOB.
5.1.6. Haepes gewecme npu camogoszeopanuu

MuHUMaNbHYIO TEMIIEPATYPY CPENbl, IPU KOTOPOM MPOUCXOAUT TEIJIOBOE CaMOBO3TOPAHME, BHIYUCISIOT
U3 BbIpa)XKEHUS

lgs, =4, +n,1 5, (107)

a BpEMA Harp€BaHUA BCUICCTBA 1O MOMCHTA CaAMOBO3IropaHHus U3 BhIPAKCHUA

]\ch =i(ﬂ3 _]\g‘gc):
& (108)

rae tc - TeMneparypa okpyxaroniei cpenpl, °C;
Tc - BpEMS Harpesa, u;

Ap, Ag, Np, Ng - SMITUPUYECKHUE KOHCTAHTBHI;
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S - ynenbHas MOBEPXHOCTD TeIl, M’

¥ i bk (109)

rzie F - monHas HapykHast TIOBEPXHOCTH Tejla, M2

V - 06beM Tena, M°;

I, b, h - pasmepsI Tea BIOIb COOTBETCTBYIOIICH KOOPAWHATHON OCH, M; HALIPUMEP, JJISI IPSIMOYTOJIBHOTO
napasuienenunena, | - gouna, b - mumpuna, h - Beicota; mus wuwmuaapa: 1=b=D,, h - BeicoTa; mAns
mrapa: I=b=h=D,, u 1. 1.

5.2. UHTEHCUBHOCTHh OTKA30B 3JIEMEHTOB 000pyIOBaHUs, IpUOOPOB U anmmapaTroB

3aBUCHUMOCTh MHTEHCUBHOCTHU MOBPEXACHUN 000pYyI0BaHMsI, MPUBOASILIUX K B3PbIBY, OT B3PHIBOOIIACHOMN
KOHLEHTpALUK AJIs IPOU3BO/JCTBA IUBUHNJIA, METAHA, 3TUJIEHA 1 aMMHUaKa IIpUBEJICHA Ha uepT. 6.
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min 1 max A
- - - Cpe/IHHC 3HAUCHUS
1 - pnanweL; 2 - 3aIBUKKY;
3 - ckpyOepsI; 4 - OCyIIUTENH;
5 - KOHJIEHCATOPHI; 6 - EMKOCTH:
7 - TpyOBI

Yepr. 6

I/IHTGHCI/IBHOCTB OTKa30B pa3.HI/I‘-IHBIX AJICMCHTOB TCXHOJJIOTMYCCKHX aHHapaTOB 1 3allIUTHBIX yCTpOfICTB
onpenenstor o Taoi. 9, 10.

TaOnuma 9

HNHTEeHCMBHOCTH 0TKAa3a 3JIEMEHTOB

HammeHnoBanwme srremeHTa NurencuBHOCT 0TKa30B (A-10°).u

Hwoxuuii npenen | CpenHee 3HaUeHUE | Bepxuuii npenen
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I'unb3sl

Hduddepenunans

3aKUMBI

Kousbiia nepemeHHOTO CeUeHUs
KopoOku koneHyaToro Baia
Kopobxu mepemay:

COCMHUTENbHbIE
CEKTOPHBIC
CKOPOCTHBIE

Kopnyca

MydTsr:

CLICTUICHUS
CKOJIBKEHUS

Orpannunrenn

OrpaHuuUTENbHBIE CMEHHBIE KOJIbLA

[IpoTtuBOBECHI:

0OJIbIIKE
MaJbIe
IIpyxunbI
[IpuBonst:
CO IIKHUBOM
JIOTTOJTHUTENBHOTO CEPBOMEXaHN3Ma
OOBIYHBIX CEPBOMEXAHU3MOB
0oJiee SIKOHOMHYHEIE
MEHEe
IIpuBoaHbIE peMHHU nIEpenay
TTogmunuukuy:

LIAPUKOBbBIE
COCITMHHUTEIBHBIX MY(PT
POIUKOBBIE

[lapukonOAIIUITHUKH:

MOITHEIE
MaJIOMOIITHBIC

Peccops! manmoMomabie

Ponuku

CoeauHeHus:

MEXaHIYECKHEe
BpalIaoIHecs
TastHbIe
CoenuHUTETHHBIC KOPOOKH
CepBOoMeEXaHU3MBI
CrepxxHu
YcerpoiicTBO CBSI3U:

HalpaBJIeHHbIE
MIOBOPOTHBIE
ruOKue
JKECTKHUE
OUIBTPEI MEXaHUIECKUE
[lectepau
IlItanru uynxepa
ItudTer:

C Hape3Kou
HaTpaBJISION1e
[TapHups! yHUBEpCAIbHBIE
[Maccu
OKCIEHTPUKU
[Ipyxunsl

Mexaandeckne 3JIeMEHTRI

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

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

0,2
0,912
2,175
11

0,06
0,3

0,35
0,36

0,3375
0,0125
0,1125

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

0,65
0,21
0,5

1,8

0,875
0,112
0,075

0,02
7,50
0,004
0,4
2,0
0,35

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

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

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

0,36
18
4,3
2,05

1,1
0,94
0,783

0,545
0,03
0,221

36,6
36,6
18,5
9,6

2,22
0,42
1,0

3,53
1,72

0,1

1,96
9,55
1,05
0,56
3,6

0,62

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

0,1
2,6
12,0

0,004
0,42




Tennoo6MeHHUKH |

FI/II[paBJ'II/I‘ICCKI/Ie U MHEBMATUYCCKHUEC 3JICMECHTBI

Juadparmser

W cTOYHUKY MOIITHOCTH THIPABITUICCKUE
3aIBHIKKH KJIallaHOB

3amBHKKHI BO3OYKIICHHS

Knamansr:

[IapPUKOBBIE
phIUAXKHBIE
Harpy>KeHHbIE
CBEPXCKOPOCTHBIE
00X0IHBIE
CTOTIOpHBIE
KOHTPOJIbHBIE
JIpeHaKHbIE
HaIlOJIHUTENbHbIE
MOIUIaBKOBBIE
rOPIOYETo
JIABJICHUS
[IEpBUYHbIE
JIBUTATENs
perymsTopa
pasrpy304HbIE:
JIaBJICHUS
TEpMUYECKUE
pe3epByapHbIe
CEJIEKTOPHBIE
PEerylnupoBOYHbIE
PY4HBIE NTEPEKITI0YAIOITIe
CKOJIb3ALI1E
MTOJI3yHKOBBIE
COJICHOUHBIE!
TPEXXO0I0BbIE
YETBIPEXXOIOBBIE
HMMITYJIbCHBIE
[IEpPENYCKHbIE
pasrpy304HbIe
CepBoKkiananbl
ManomeTtpsl
MoTopsI rUApaBINYECKUE
Harnerarenu
Hacocpl ¢ MaliMHHBIM IPUBOJIOM
ITopiiHu rugpasnuueckue
[IpuBOABI NOCTOSIHHON CKOPOCTH MHEBMATUYECKUE
IIpoknaaku:

IPOOKOBHIE
MIPOTINTaHHBIE
n3 craBa «MoHEIb»
KOJIbIIe0Opa3HbIC
(eHOJIOBEIC (TIACTMACCOBKIC)
PE3MHOBBIE

Perynaropsr:

JIABJICHUS
THJIPABIIUYCCKUE
ITHEBMATHYECKHE

PesepByapsl ruapaBindeckue

Cuib(oHBI

CoenvHeHHS:

TUAPABINIECKNE
ITHCBMAaTHYCCKHUEC

2,21

0,1
0,28
0,112
0,112

1,11
1,87
0,112
1,33
0,16
0,112
0,24

0,1
5,6
1,24
0,112
0,165

0,224
0,224
5,6
2,70
3,7
0,67
0,112
0,56

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

15,0

0,6
6,1
51
0,212

4,6
4,6
5,7
3,4
2,2
2,3
1,9
0,224
0,112
8,0
6,4
5,6
6,3
37,2
0,56
5,7
3,92
8,4
6,88
16,0
1,10
6,5
1,12
1,12
11,0
4,6
4,6
6,9
0,5
5,7
30,0
1,3
1,8
2,4
8,74
0,2
2,8

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

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

0,03
0,04

18,6

0,9

19,3
44,8
2,29

7,7
7,4
18,94
5,33
8,13
4,7
2,2

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

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

19,7
7,41
7,22
9,76
2,86
15,31
56,0
15,0
2,25
3,57
31,3
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




CoenuuuTtesnbHble My(ThI THAPABIHYECKHE - 0,56 -
TpydonpoBo 61 0,25 1,1 4,85
Hunuaapsn 0,005 0,007 0,81
HunmuHape THEBMATHYIECKHES 0,002 0,004 0,013
manru:

BEICOKOTO JIABJICHHS 0,157 3,93 5,22

rubkue - 0,067 -

ITHEBMATHYECKHUE - 3,66 -

Tabauna 10

HMHTEHCUBHOCTh OTKA30B 3aIlIUTHHIX YCTpOﬁCTB

HaumMeHoBaHue 311eMeHTa CpezHee 3HaUE€HHE HHTEHCUBHOCTH OTKAa30B
(1-106), u?
Wupukaropsl B3pBIBOB aBTOMATHYECKMX CHUCTEM MOJABICHUS B3PHIBOB 0,25
(ACIIB)
broku ymnpaBiieHHsT aBTOMATHYECKUX CHUCTEM MOJABJICHHS B3PHIBOB (Ha 0,12
Kbl KaHa)
Tunponymku I'TI (ACIIB) 0,27
Opocurenu AC (ACIIB) 0,32
ITrameorcexarenu 110 (ACIIB) 0,39
Kab6emu (ACIIB) 0,047
IpenoxpaHuTeIbHBIC MEMOPAHBI 0,0112
IHIPU/IO/KEHHUE 4
Cnpagounoe

METO/J OIIEHKA S KOHOMHWYECKOMN Y®®EKTUBHOCTHU
CUCTEM HNOXAPHOM BE3ONMACHOCTH

1. DOxoHoMuueckas oOneHKa OHPPEeKTUBHOCTH 3aTpaT Ha obOecneyeHUe TMOKAPHOU
0€30IacHOCTH

1.1. D¢ dhexTuBHOCTH 3aTpaT HA 0OECIICUCHHE TIOKAPHOU 0€30MaCHOCTH HAPOAHOXO3IMCTBEHHBIX 0OBEKTOB
ABISETCSL  OOsI3aTENbHBIM ~ YCJIOBUEM IPU  TEXHUKO-PKOHOMHUYECKOM OOOCHOBaHMM  MEPOIPUATHUH,
HANPaBJICHHBIX Ha TIOBBIICHHE MOXKapHOW Oe3omacHocTH. Pacdersl »KOoHOMHYECKOTO 3(¢deKTa MOTyT
UCIOJb30BAaThCS TPU ONPEJCIICHMM LEH Ha HAyYHO-TEXHHYECKYI0 MPOAYKLHUIO MPOTHUBOMOXKAPHOIO
Ha3HA4YeHUs, a TaKKe A1 00OCHOBAHUS BbHIOOpA MEPOINPHUATHI M0 00eCleYeHHI0 MoKapHOW 0e30MacHOCTH
npu  (GOPMHPOBAHUU  IUIAHOB  HAYYHO-HCCIIEAOBATENBCKUX M ONBITHO-KOHCTPYKTOPCKHUX  padoT,
O9KOHOMHYECKOI'0O U COIMUAJIBHOTO Pa3BUTHUA 00BEKTOB.

DddexTuBHOCTh 3aTpaT HAa OOECMEUYCHHE IMOXKAPHON OE30MACHOCTH OMPEENIeTCS KaK COIUAThHBIMU
(oIleHHBaeT COOTBETCTBUE (DAKTUYECKOTO IOJIOKEHHS YCTAHOBJICHHOMY COIMAJIbHOMY HOPMATHBY), TaK U
SKOHOMUYECKUMH (OIEHUBAET JOCTUTAEMbI YKOHOMUYECKUN PE3YNIHTAT) MTOKA3aTEIIMHU.

DKOHOMUYECKHH A(PPEKT oTpaxkaeT coOOW MPEBBIIICHHE CTOMMOCTHBIX OLEHOK KOHEYHBIX PEe3yNIbTaToB
HaJ COBOKYIIHBIMHU 3aTpaTaMHU PecypcoB (TPYIOBBIX, MaTepUAJIbHBIX, KAalHUTaJIbHBIX M JIp.) 3a PacUETHBIN
nepruos. KoHeUHBIM pe3ylnbTaToM CO3[JaHHs M HCHOJIB30BAHUS MEPONPHUATHIA MO 0OECTIEYSHUIO MOKapHOM
0€30IIaCHOCTH  SIBJII€TCSI 3HAUYEHHWE MPENOTBPAIIECHHBIX IOTEPh, KOTOPbIE pPACCUMTHIBAIOT MCXOJS U3




BEPOSITHOCTH BOSHUKHOBEHHUS 1105Kapa U BO3MOKHBIX 3KOHOMUYECKHUX IIOTEPh OT HETO /10 U MOCJIE pealln3alyu
MEpPOIPHUATHS N0 O00ECIEeUeHUI0 IMoKapHOW Oe3omacHOCTH Ha oObekTe. UYnciaeHHOe 3HayeHue 3aTpar Ha
MEPONpUATHS 1O O00ECHeUeHUI0 I0XKapHOH 0e30MacHOCTH OmpeAesieTcs Ha OCHOBE OyXrajaTepcKoi
OTUETHOCTH O0BEKTA 3alIUTHI.

1.2. 3arpatel Ha obecrieueHHe MOXKAPHOW OE30MACHOCTH CJIEeIyeT CUUTATh APPEKTUBHBIMHU C COLUATBHOM
TOYKHU 3pPEHHUs, €CJIM OHM 00eCHeurBaIOT BBINOJHEHHE HOPMATHBA 110 UCKIIOUEHHUIO BO3JEHUCTBHS Ha JIHOAEH
OIAaCHBIX (PaKTOPOB MOXKAPa, YCTAHOBICHHOTO HACTOSIIUM CTaHAApTOM (pasz. | u npuiioxeHue 2).

1.3. DxoHomuueckuit 2P PeKT onpeaensercs Mo BceMy HUKITY peaTu3aliii MEPOIIPUATHUS M0 00ECTIEYCHUIO
MOKapHOW 0€30IaCHOCTHU 3a PacUYETHBIN NMEePHO BPEMEHH, BKIIIOUAIOIINUN B ce0sl BpeMsl IIPOBEIEHHs Hay4HO-
HCCIIEZIOBATENILCKUX M ONBITHO-KOHCTPYKTOPCKUX pabOT, OCBOEHHE M TNPOU3BOJACTBO 3JEMEHTOB CHCTEM H
MEPONPUATHH 1O 00ECNEYEHUIO IMOKAapHOW OE€30MMacHOCTH, a TAKXKEe BpPEMs HCIIOJIb30BaHMS Pe3yJbTaToOB
OCYILIECTBIIEHUS] MEPONIPUATHS HA OXPAHAEMOM OOBEKTE.

3a HayaJbHBIH TOJ] PACYETHOTO Nepuoja NPUHUMAETCS TIOJ] Haydajda (UHAHCUPOBAHUSA paboOT IO
OCYIIECTBJIEHUIO MeporpusaThs. Hauanom pacueTHOro mnepuona, Kak MpPaBUIIO, CUYUTAETCS TEPBBIA O]
BBINOJIHEHHUSI HayYHO-UCCIIEOBATENIbCKUX U ONBITHO-KOHCTPYKTOPCKHUX paboT. KoHewHblil rojx pacyeTHOro
Neprojia ONpeaessieTcss MOMEHTOM 3aBEpIICHUS UCIOIb30BaHUS PE3yJIbTaTOB OCYIECTBICHUS MEPOIPHUITHS.
KoHeuHblii TO HMCHONB30BaHUS PE3YIbTATOB MEPOIPHUATUS MO OOECIEYEHHI0 MOXKAapHOW Oe30MacHOCTH
ompenensercss pa3pabOTYNKOM M COIVIACOBBIBAETCS C OCHOBHBIM 3aka3zdyMkoM (mortpeburenem). Ilpu ero
YCTAQHOBJICHUH LI€€CO00Pa3HO PYKOBOJACTBOBATHCA: IJIAHOBBIMU CPOKAaMHU 3aMEHBI 3JIEMEHTOB CHUCTEM H
MEPONPUATHH O OOECIEUEHHI0 MOXAPHOW O€30IacCHOCTH; CPOKaMH CIIyKObI 3JIEMEHTOB U CHCTEM IIO
00eCreueHHIO MOKapHOH 0€30MacHOCTH (C Y4eTOM MOPAJIbHOTO CTAPEHMS), YKa3aHHBIMU U JOKYMEHTAIlUU Ha
Hux ('OCT, OCT, TV, nacnopt u Jp.); SKCIIEPTHON OLIEHKON MpU OTCYTCTBHUH HOPMATHBOB.

1.4. Tlpu mpoBeneHHH pacueTOB SKOHOMHUYECKOTO 3(dekra pasHOBpEeMEHHBIE 3aTPaThl U PE3YIbTATHI
NPUBOAATCSA K €AMHOMY MOMEHTY BPEMEHH - pacueTHOMY rofy. B kadecTBe pacueTHOro roja NpUHUMAETCS
roJl, MPeALIECTBYIOIUN Hayaay MCHOJIb30BaHUS MEPONPUATHUS MO OOECIEYEHMIO MOKapHOW OE€30MacHOCTH.
[IpuBeneHue BBHINOIHIETCS YMHOXKEHHEM 3HAYEHHUH 3aTpaT M Ppe3yJbTaToB IPEeIOTBPAIIEHHBIX MOTEPb
COOTBETCTBYIOILIEr0 IojJia Ha K03 PUIMEHT AUCKOHTHPOBaHUS (out), BEIUKCISEMBIH 110 GopmyIie

at=(1+8)"", (110)

riae E - HOpMATUB TIPUBEJCHUS PA3HOBPEMEHHBIX 3aTpaT W PE3y/IbTaTOB, YMCICHHO PABHBIH HOPMATHBY
3¢ GEKTUBHOCTH KalUTaIbHBIX BIoeHui (E=E,=0,1);

tp - pacueTHsIii rox;
t - rox, 3aTpaThl ¥ pe3yJbTATHI KOTOPOr'0 IPUBOAATCS K PACUETHOMY I'OLY.

1.5. B uuncio BO3MOXHBIX BapHaHTOB peaJM3allMM MEPOINPHUATHS MO OOECHEUYEHUIO0 I0KapHOU
0€30IacCHOCTH O00BEKTa Ha HSTale TEXHUKO-IKOHOMHMUYECKOro OOOCHOBAHMS OTOMpAIOTCA TE, KOTOpbIE
OTBEYAIOT OTPAHUYECHUSM TEXHUYECKOI'O0 M COLMAJIBHOIO Xapakrepa. B 4mciio paccmMaTpuBaeMbIX BapHAHTOB
BKJIIOYAIOTCS HAWIYy4YIlINE, TEXHUKO-3KOHOMHUYECKHE MTOKA3aTeIN KOTOPBIX IPEBOCXOIAT WA COOTBETCTBYIOT
Jy4UIMM MHPOBBIM M OTEYECTBEHHBIM JOCTHKECHMAM. [IpM 3TOM MOJKHBI YYUTBHIBATBCS BO3MOXKHOCTH
3aKyIKHM TEXHUKU 3a pyOeXoM, OpraHu3alMd COOCTBEHHOIO IPOM3BOJICTBA HAa OCHOBE INPHOOpETEHUS
JULEH3UHN, OpraHu3allid COBMECTHOTO MPOU3BOJACTBA C 3apyOEKHbIMM mHapTHepamu. Jlyummm npusHaercs
BapHUaHT MEpONpPHUATHS 10 00ECIIEYEHUIO MOKAPHOM 0€30IacHOCTH, KOTOPbI MMeeT HauOoJibllee 3HaYCHHUE
HSKOHOMHYECKOT0 3¢ ¢dekra b0 MpH YCIOBHM TOXKIECTBA IMPEIOTBPAIAEMBIX MOTEPh - 3aTpaTbl Ha €ro
JOCTHKEHUE MUHUMAJIbHBI.
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Ecin nenpio OCyIIECTBIECHUS MEPONPUATHS 10 OOECIEUCHHMIO IMOXKapHOH Oe30MacHOCTH SBISETCS HE
HEIOCPE/ICTBEHHOE MPENOTBpAlleHHE IoKapa, a olecrnedyeHue, AOCTOBEpHOU HHGopManuu 00 OCHOBHBIX
XapaKTepUCTHKAX U MapaMeTpax ypoBHS oOecredyeHus MoKapHoi 0e301acHOCTH, KOHTPOJIS 3a COOII0IeHuEM
MIpaBWJI MOKapHOM 0€30MacHOCTH, B CIy4yae HEBO3MOXKHOCTH OIPEAEICHUS BIMSHUS JaHHOTO MEPOIPUSITUS
Ha CTOMMOCTHYIO OLICHKY NpEIOTBPAIIECHHBIX NOTEPh, TO IIPU CPABHEHUHU AJIbTEPHATUBHBIX BAPUAHTOB I10
00€eCIeYeHnI0 TOXKApHOH O€30MaCHOCTH JIYYIIMM NPUHUMAETCS TOT, 3aTpaThl Ha JOCTHKEHHE KOTOPOIO
MUHHMAJIbHBI.

1.6. DxoHomuueckuii 3¢ ¢ekT 3arpar Ha OOCCIeYCHHE I0KAPHOH OE30MaCHOCTH OIPEIENIeTCS 0
pe3yibTaTaM OSKCIUTyaTallid 3a pPacyeTHBIH Nepuoj]. DKOHOMHYECKH 3((deKT 3a pacdyeTHBIH NEepHOA
HE3aBUCUMO OT HAIPABICHHOCTH MEPONPHUATHS MO OOECICUCHHIO IMOKapHOU Oe3omacHoCTH (pa3paboTka,
MPOM3BOJICTBO M HCIOJB30BAHWE HOBBIX, COBEPIICHCTBOBAHME CYIICCTBYIOIIUX 3JEMEHTOB CHCTEM H
MEpONPHUSITHI MO0 00ECTICUCHHIO TT0’KapHO# O6e30macHOCTH) (1), pyO., PACCUUTHIBAIOT IO GOpMYIIe

Bp=I,.~3 (111)
nin
4 N
91" = Zﬂxp:r "y _ZSI Ty,
I, It (1 12)

re J1 - SKOHOMUYECKUH dPPEKT pearn3aii MEpONpUsATHS IO 00ECTIEYCHUIO TTOKAPHOU O€30MacHOCTH 3a
pacuetHblit epuo (T);

Il t, Inp T - CTOMMOCTHAS OLIEHKA MPEAOTBPALICHHBIX IOTEPh COOTBETCTBEHHO 3a pacyeTHbli nepuon (T) u B
rony (t) pacueTHoro nepuona;

37, 3t - CTOMMOCTHasl OLIEHKa 3aTpaT Ha pealu3alyi0 MEpOIpHUATUS IO OOECIEYEHUIO IMOKapHOH
0€30MacHOCTH COOTBETCTBEHHO 3a pacyeTHbIi nepuof (T) u B roay () pacuerHoro nepuoja;

o, Otnp - KOA((PUIMEHTHI MPUBEIEHUS Pa3HOBPEMEHHBIX COOTBETCTBEHHO 3aTPaT U IMPEAOTBPAIllE€HHBIX
IIOTEPb K PACUETHOMY I'OAY;

ty - HAYAJIBHBIN TOJ] PACUETHOIO NEPUO/A;
tx - KOHEUHBIN TOJ] PACUETHOI'O MIEPUO/IA;
t - TeKyImuii roJ pacyeTHOro NEPUOAA.

1.7. 3aTpaThl Ha peanM3alUI0 MEPONPHUATHA MO OOECIICYCHHIO IMOKAPHOH 0€30IacHOCTH 3a PacuUeTHHIN
nepuof (37), pyo., pacCUMTHIBAIOT 1O popMyIie

I

E]
Exua.x.p + 3!" + 3;”

(113)
1€ 3umo.x.p - 32TPATHI HA IPOBEJCHUE HAYYHO-UCCIIEA0BATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT, pyod.;

I
3r - 3aTpaThl IPU MIPOU3BOJICTBE MEPONPUITUI MO 0OECTIEUEHUIO MOKapHOH O6e30MmacHoCTH, pyo.;

¥
3 - 3aTpaThl IPU UCIOIB30BAHUU MEPONPUATHIA 110 00ecreueHHI0 noXxapHoi Oe3omacHocTH (0e3 yuera



3aTpaT Ha MPHUOOPETEHUE CO3/IaHHBIX JIEMEHTOB MEPOIPUITHIL), PYO.

3aTparsl IPU MPOM3BOACTBE (MCIOJIB30BAHUH) MEPONPUATHI 10 00ECIICUCHUIO TTOKAPHON 0€30IIaCHOCTH
(3t"™), py6., pacCUNTHIBAIOT 110 hopMyIIe

1 Iy
E;EM - ZEINM et = Z(H: + & - Tat,
Tt

tat,

14)
rze 3t - 3HaYeHHE 3aTpaT BCEX PeCypcoB B roay t;

Ut - Tekynme M3AEPKKU MPU TMPOU3BOACTBE (MCIOIB30BAHUN) MEPOIPHUATHI 110 00ECIICUESHUIO TIOXKAPHOM
0€30MacHOCTH B TO1Yy t;

Kt - equHOBpEMEHHBIE 3aTpaThl IIPU NIPOU3BOCTBE (UCIIOJIB30BAHUN) MEPONIPUATHH B ToAYy t;

JIt - ocTaTo4YHAasi CTOUMOCTD (JIMKBUIAIIMOHHOE CalIb/I0) OCHOBHBIX (DOHIOB, BHIOBIBIIKX B roay 1.

[pu o1ileHKe 0CTATOYHOI CTOMMOCTH (POHIIOB MOTYT OBITh PACCMOTPEHBI TPH PA3IMYHBIX CIIydas:

a) co3maHHble paHee (OHIBI, KOTOPHIE BBICBOOOXKTAIOTCS B TOAY 3a HEHaJIOOHOCTHIO, MOTYT J0 KOHIIA
CBOETO CpOKa CIYKObI 3(h(PEKTUBHO HCIOIBL30BATHCS T/IE-TO B APyroM MmecTe. B aTom cimyyae B kadectBe JIt

CJIelyeT YUYUTHIBATh OCTATOYHYIO CTOMMOCTh (DOH/IOB;

0) ¢oHIBI B KOHIIE PaCUETHOTO MEPHOa, OTCIYKUBIINE JUIIH YaCTh CBOETO CPOKa CIYKOBI ¥ 2(HEKTUBHO
¢dbyHKIIMOHUpYIOIKE. B 3TOM citydae B kauecTBe JI; CIeIyeT YUUTHIBATh OCTATOYHYIO CTOMMOCTh (DOHJIOB;

B) (I)OH,I[BI, BBICBO60)KI[€HHBIC 3a HeHaI[O6HOCTbIO B roay t, KOTOPBLIC HUI'AC bonee 1o CBOCMY HAa3HAYCHUIO
HCIIOIL30BaHbI OBITh HE MOTYT. B atom CJIydyac B Ka4C€CTBC JIt CJICAYCT YUUTBHIBATH JIUKBUAAIITMOHHOC CAJIBAO0.

2. PacyeT 5KOHOMHUYECKHX MOTEPh OT MoXKapa
2.1. 3HaueHue npeaoTBpALIEHHBIX TOTEPb (/1np), pyO., ONpPEAEIAIOT N0 GopmyIie

m,=1,-1I, (115)

rae [11, 11> - 5KOHOMHYECKHUE TIOTEPU OT OJHOTO T0XkKapa Ha OXPaHsIEMOM 00bEKTE COOTBETCTBEHHO 10 U TIOCIIE
peanu3aiy MEPOIPUATUI IO 00ECTICYSHHIO TT0KapHOM 6€301acHOCTH, PYO.

DkoHOMUYeckue notepu (/71 u I12) oT moxapa Ha 0OBEKTE 3a TOJ MOTYT OBITh ONpE/IesICHBl HA OCHOBAaHUU
CTaTUCTHYCCKUX JAHHBIX O TMOXapaxX U MCIOIB30BAHUU pacueTHOro metozaa (pasa. 1, 2, 3).

2.2. Tlpu HCMOJIb30BAaHHKM CTATUCTHYCCKUX TAHHBIX dKOHOMHUUeckue morepu (/1,j), pyd., OT j-ro moxapa,
BBIUUCIISIOT IO (hopmyIie

[

AF
H—ii" = Z(Hﬁﬁj + Ha.p_;' + ng‘;f +1i ):
-1 (116)

rie I1,j - P)KOHOMUYECKUE MOTEPH OT J-T0 oXKapa, pyo;

11,6 - TOTEpU YaCTH HAIIMOHAIBHOTO OOraTCTBa OT J-I'0 MoXkKapa, pyo;
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11, pj - TOTEpH B pe3yabTaTe OTBJICUCHHS PECYPCOB Ha KOMIICHCAIIMIO MOCIEACTBUH |-TO TOXkapa, pyo;
11,5 - TOTEPH M3-32 HEUCIIOJIL30BAHUS BO3MOXHOCTEH BCIIECTBHUE |-TO MmoXkapa, pyo;
I1.j - cOIManbHO->KOHOMUYECKHUE MTOTEPH OT j-TO moxkapa, pyo;
N - KOJIMYECTBO MOKAPOB 3a TOI.
2.3. [lorepu yacTu HaIIMOHAJIBHOI'O OOTraTCTBA COCTOSAT U3 MAaTEPUANIbHBIX IEHHOCTEH, YHUUYTOKEHHBIX WU
MOBPEKACHHBIX B PE3YNIbTAaTe BO3ACHCTBHS OMACHBIX (PAaKTOPOB MOXKapa U €ro BTOPUYHBIX HPOSBICHUI, a

TaK)Ke CPEJICTB MOKAPOTYIICHHUS.

[otepu yacTu HaMOHAIBHOTO OOraTcTBa OT J-r0 MoXkKapa (/7u.6j), pyO, BRIYUCISIOT 110 Gopmyie

N
HH.E_} Z-I[Hf Hﬂ:.@' + Hfﬂ.@' + HH oy Hwﬁ] + H?iﬁ:l + H:;R;) (117)
J

r1ie IP.0.¢j - TOTEPU B PE3yJIbTATE YHUUTOKEHHUS |-M [OYKAPOM OCHOBHBIX IPOU3BOJICTBEHHBIX (DOHIIOB, PYO.;
IT",,.5.j - TOTEPH B pe3yabTaTe MOBPEIKACHUS |-M ITOKAPOM OCHOBHBIX IIPOU3BOJICTBEHHBIX (DOHIIOB, PYO.;
IP,.0.4j - TOTEPHU B pe3yiIbTaTe YHUUTOKEHUS |-M MOKApPOM OCHOBHBIX HETIPOU3BOJICTBEHHBIX ()OHIOB, PYO.;
IT",, 0.j - IOTEpH B pe3yIbTATE MOBPEKACHUS |-M MOKAPOM OCHOBHBIX HEIIPOM3BOACTBEHHBIX (POHIIOB, pYO.;

IP™,, ,.4j - TIOTEpU B pe3ynbTaTe YHMUTOXKEHHsS (MOBPEXKIEHHS) j-M ITI0KApPOM TOBAPHO-MATEPHUATBHBIX
1eHHocTel (000pPOTHBIX (DOH/IOB, MAaTEPUATBHBIX PECYPCOB TEKYIIETO MOTPeOIeHHS ) pyO.;

IP™,,j - moTepu B pe3ynbTaTe YHMUTOXKEHHs (MOBPEXKICHUSA) j-M I0KAPOM JIMYHOIO HMYIIECTBA
HaceJleHus, pyo.;

I p pj - TOTEPU B pe3yJIbTaTe YHUUTOKECHHUS |-M MOKAPOM IPUPOTHBIX PECYPCOB, PYO.;

2.4. [lotepu B pe3ysbTaTe OTBJICUYCHHUS PECYPCOB Ha KOMIICHCAIMIO TIOCJIEICTBHM MOXKapa - MPUBEICHHBIC
3aTpaThl HA BOCCTAHOBUTENbHBIE PAOOTHI HA OOBEKTE, HA KOTOPOM MIPOU3OLIEIT MOKap.

[ToTepu B pe3ynbraTe OTBJCUYCHUS PECYpPCOB HAa KOMIICHCAIIUIO TMOCIEACTBHU j-ro moxapa (I1opj), pyo.
BBIYUCJISIOT TI0 (hopmyie

M
H::'.R;" = Z(H:m + EE::MR;:I :
J-

(118)
rue I1° pj - moTepu B pe3ysibTaTe OTBICYCHHUS PECYPCOB Ha BOCCTAHOBIICHHE 00bEKTA MOCJIE J-r0 OXKapa, pyo.;

II",p; - moTepu B pe3yJabTaTe OTBJIEUYEHHUS PECYPCOB HAa BOCCTAHOBJIEHHME IIPUPOJHBIX PECYPCOB,
HOCTPaJaBUIMX OT |-TO TOXKapa, pyo.;

2.5. Tlorepu u3-3a HEUCITOJIB30BAHUS BO3MOXKHOCTEH - YacTh NMPHUOBLIN, HEIOMOJYYCHHAs OOBEKTOM B
pe3yibTaTe ero MpocTos M BHIOBITHS TPYAOBBIX PECYPCOB U3 MPOU3BOJCTBEHHOHN AEATEIBHOCTH B PE3YNbTaTe
ro>xapa.



[lotepu M3-3a HEUCIOJIB30BAHUS BO3MOXKHOCTEH BCIECACTBUE |J-TO TMOXKapa [lyszj pyO.; BBIYHCISIOT IO
bopmyne

I
Hﬂ.qj = Z(Hm.aj + Hsm_p_;-‘): (119)

J=1
rie In.of - MOTEpH OT MPOCTOsE 00BbEKTa B Pe3yJIbTarTe j-ro moxapa, pyo.;

1 1pj - MOTEPH NIPU BBIOBITUH TPYJOBBIX PECYPCOB M3 MIPOU3BOJICTBEHHOU JEATECIBHOCTH B PE3yJIbTaTe j-rO
noxapa, pyo.

2.6. CounanbHO-7KOHOMHYECKUE MOTEPU - 3aTpaThl HA MPOBEACHHE MEPOIPHUATUI BCIEICTBHE THOETH U
TPaBMHUPOBAHUS JIIOJICH HA MOXKAPE.

CornuaabHO-3KOHOMUYECKHE TIOTEPH OT J-r0 moskapa (I1c.j), pyo., BBIUUCIAIOT 110 (hopMmyJie

i
- T r
Hﬁ-ﬁ" - Z(Hf--ﬁ" + Hﬂ-ﬂ':"
Fa (120)
riue ]Tc,aj - COLIMAIbHO-3KOHOMUYECKHE MOTEPU OT TPAaBMUPOBAHUSA JIIOAEH Ha j-M noxkape, pyo.;

IT': »j - COIMATBLHO-3KOHOMHYECKHUE ITOTEPH OT TMOEIIH JIF0/ICH Ha j-M mmokape, pyo.

ConnaabHO-3KOHOMUYECKHE MOTEPH OT TPABMUPOBAHUS Jrojed Ha |-M moxape ([1'c»j) BBIYHUCISIOT 1O
dhopmyne

N
Hg.:a-‘ = Z(S@- + SH.IIJ’ + Sm + Scz.;g]':
J=1 (121)

rne Sgj - BBIIUIATHI IIOCOOMH 10 BPEMEHHOM HETPYAOCIIOCOOHOCTH TPAaBMUPOBAHHBIM Ha |-M IOKape JIIOISM,
pyo.;

Si.nj - BBITUIATHI ICHCUH JIMIIaM, CTABIIMM MHBAIKIAMHU B PE3YJIbTaTe J-TO MOXKapa, pyo.;
Skij - pacxo/ibl Ha KIIMHUYECKOE JICYCHUE JINII, TPABMUPOBAHHBIX Ha J-M MOXape, pyo.;
Sck.sj - PACXO/IBI HA CAHATOPHO-KYPOPTHOE JICUCHHUE JIUII, TPABMUPOBAHHBIX Ha |-M IOKape, pyo.

ConunanbHO-9KOHOMUYECKHE TMOTEpPU MpH TuOenu Joaed B pesyibrare j-ro moxkapa (I1c.), pyo.,
BBIYUCIISIOT IO (hopmyIie

I
H;f_,_?. = Z(Sw + Sy
= (122)

1€ Spor - BBIILIATHI TOCOOMH Ha morpebeHre MOTHOIIMX B Pe3y/IbTaTe J-Io moXapa JInil, pyo.;
S - BBITUTATHI ICHCHH TI0 CITydaro MOTEPU KOPMHUIIbIA B Pe3y/IbTaTe J-ro moxapa, pyo.

2.7. Pacuem cocmasyiAiowyux SKOHOMUYECKUX nomepsb om noaticapa



[Totepu B pe3ynbTaTe YHUUTOXKEHUS |-M T0XKAPOM OCHOBHBIX MPOU3BOJACTBEHHBIX (GOHAOB (/1.0.9j), PYO.,
BBIYHUCIISIIOT TIO pOpMyIie

H::J = x [S:Jz' - (Sui + Sm’)]?
“ Zl (123)

rae Soi - 0CTATOYHAs CTOMMOCTH OCHOBHEIX (POHJIOB i-T0 BUJA, PyO.-e1

SH,KJ' - CTOUMOCTb MAaTCPHUAJIbHBIX LICHHOCTEH I-ro BHaa, TOJHBIX OJIsA JaIbHEHIIIErO HCIIOJIBb30BaHMA, py6.~ezl'
1.

)
Syi - TMKBUIAIMOHHAS CTOMMOCTh MaTePHAIIbHBIX IICHHOCTEH I-ro BUa, py6.-eI['1;
7 - KOJIMYECTBO BUIOB OCHOBHBIX (DOHIOB, €.

2.8. Tlotepu B pe3ynbTaTe MOBPEKICHHS |-M MOXKAPOM OCHOBHBIX MPOU3BOJICTBEHHBIX (QOHIOB (I1"1.0.9),
pyO., BEIYUCIAIOT IO (hopmyiie

2 i
H:.:: = S:::' F—= = Ii'gu:i + S.u:':' :
¢ Z 7 100 (124)

r7ie Y - KOO PHUIHMEHT, YUUTHIBAIOLIHI MOBPEXKICHIE MAaTepUAIbHBIX LIEHHOCTEHH;

K, - ynenpHBII BeC CTOMMOCTH KOHCTPYKTHBHBIX 3JEMEHTOB B OOIIEH CTOMMOCTH MaTe€pHaJIbHBIX
eHHoctel, %.

2.9. lloTepu B pe3ynabTaTe YHUUYTOXKEHHS U MOBPESKIACHHUS |-M MMOKAPOM OCHOBHBIX HENPOU3BOJCTBEHHBIX
(OHIIOB BBIUUCIISAIOT CIEAYIOIIMM 00pa30M.

Ecnu mo ocHOBHBIM HCIIPOU3BOJACTBCHHBIM (1)OHI[aM HAaYUCIIAIOTCA aMOPTHU3allMOHHBIC OTYHUCIICHUSA, TO

MOTEPU CTOMMOCTH MPU UX YHUUTOKEHUU BBIYUCIAIOT 110 opmyiie (123), a npu noBpexaeHuu - 1o popmyiie
(124).

Ecnu mo ocHOBHBIM HENPOM3BOACTBEHHBIM (OH/IaM HE HAUUCISIOTCS aMOPTU3ALMOHHBIE OTYMCICHUS, TO
MOTEPU CTOMMOCTH BBIYUCISIOT TI0 hopmyram:

IIpU YHUYUTOKCHUU

s .=M3 — (5. + 52,
Yoo Z[m (S + Sg)] 25)

TIPU TIOBPEXKICHUN
g = i S¥ 5 (5 + Sm‘:':ls
i1 100 (126)

e Sqi - IepBOHAYATbHAS CTOMMOCTh OCHOBHBIX (DOHJIOB i-TO BHJIA, PYO.-e1 .

2.10. Tlotepm B pe3ynbrare YHUYTOXKEHUS (TMOBPEXKIEHUS) TOBApPHO-MATEPUAIbHBIX LEHHOCTEH


http://www.docload.ru/Basesdoc/4/4653/index.htm#i17273198
http://www.docload.ru/Basesdoc/4/4653/index.htm#i17282579
http://www.docload.ru/Basesdoc/4/4653/index.htm#i17282579

(06OPOTHBEIX (DOHIOB, MAaTEPHATLHBIX PECYPCOB TEKyIIEro mnoTpebnenus) j-M moxapom (I ,.), pyo.,
BBIYHUCIISIIOT IO hopMYyIie

pin) _ [ o " l
Hj‘_“# Z SJ".m,!i (Sf'_m,!i + Ty + Sﬂi)
(127)
rac ST‘M.]_Ii - 06H.Ia$I CTOUMOCTDb TOBAPHO-MAaTCPUAJIbHBIX I_ICHHOCTCI\/'I i-ro BHJa HA MOMCHT ITOXKapa, py6.;
SHT,M_Hi - CTOUMOCTb TOBApHO-MAaTCPHUAJIbHBIX HeHHOCTeﬁ i-ro BUJa, OCTAaBIINXCH ITOCJIC I1OXKapa, py6,

S mui - CTOMMOCTh TIOBPEXKICHHBIX TOBAapHO-MAaTEPHAIbHBIX IEHHOCTEH I-r0 BHIAa C YYE€TOM HX
obecrieHuBaHus, pyo.;

2.11. Tlorepu, CBs3aHHBIE C YHHUTOXCHHEM (MOBPEKICHHEM) JIMYHOTO HMYIIECTBA HACEJICHUS |-M
M0KapOM, BBIUUCIISIIOT CIIETYIOIIUM 00pa3oMm:

II0 3aCTpaxOBaHHOMY HMYIICCTBY Ha OCHOBC JaHHBIX OpPraHoOB TOCYJAapCTBCHHOI'O0 CTpaxOBaHHA 110
pacquHoﬁ CYMMC IIOTCPb, UCXOAA U3 IT'OCYJapCTBCHHBIX PO3HUYHBIX IICH, HeﬁCTBYIOHIHX Ha MOMCHT I10Kapa,

3a BBIYETOM CTOMMOCTH HU3HOCA U OCTAaTKOB, 'OJHBIX K ﬂaHBHeﬁmeMy HCIIOJIB30BaHUIO,

0 HE3aCTpaxOBAHHOMY HMYLICCTBY IIPpH OTCYTCTBUH JOCTOBCPHBIX MAdAHHBIX HCXOOA H3 CPCAHHUX
CTaTUCTUYCCKHUX ITOTCPb OT ITOXKapa.

2.12. Tlotepu B pe3yabTaTe OTBICYEHHS PECYPCOB HAa KOMITCHCAIMIO ITOCIIEACTBHI J-ro mokapa (Ha
BOCCTaHOBJICHHE 00BEKTA U MIPUPOIHBIX PecypcoB nocie moxapa (I7o.pj), pyo., BBIYHCISIOT 10 GpopmyIie

T, =S, + EK),
N zl (128)

rie /i - i-e u37ep KKK MPH BOCCTAHOBUTENIBHBIX padboTax, pyo.;
Ki - i-e eTMHOBpEMEHHBIE TOTIOTHUTEIILHBIC BIOXKEHUS, PYO.;
Ey - HopmaTuBHBIH K03QPuuneHT 3¢ (HEeKTUBHOCTH KaUTAIbHBIX BIOKEHUIH;
M - KOJMYECTBO BUIOB 3aTPaT Ha BOCCTAHOBUTENIbHBIE PA0OTHI.

2.13. ITotepu ot pocTosi 00beKTa B pe3ysibTare j-ro moxapa (/7n.q), pyo., BEIYHCISIOT 10 hopMyJie

Ar
Hx.:ﬂj = Z{Hﬂ.ﬁﬂj + HH..LTJ'} :
i1 (129)

rae /mmj - 3apaboTHAs TUIaTa U YCJIOBHO-TTOCTOSIHHBIC PACXOIbl 3@ BpeMsl IPOCTOsI 00BEKTa B PE3yJIbTATE |-
ro moxapa, pyo.;

ITy.nj - npuOBLTE, HEIOTIOJTYYCHHAS 32 IEPUOJ IPOCTOSI 00BEKTa B pe3ylbTaTe |-ro moxapa, pyo.;

2.14. TloTepu npu BBIOBITUH TPYIOBBIX PECYPCOB M3 MPOM3BOACTBEHHOM JEATEILHOCTH B PE3YJIbTATEe |-TO
noxkapa (/7s.1.pj), py0. pacCUMTHIBAIOT TOJIBKO JUIsl cpepbl MATEPHAILHOTO MPOU3BOJICTBA O (popmyIie



I
Hsr.;-_;-' = Z(ng}j + HE:.!"P_;:‘:':
7=l (130)

rie I1s" 1.pj - mOTepyu TPy BHIOBITHH TPYIOBBIX PECYPCOB M3 HPOU3BOACTBEHHON JEATEILHOCTH B PE3yIIbTATE
UX TPAaBMHUPOBAHHUS B MpOIlecce j-To moxkapa, pyo.;

ITg" 1pj - IOTEpH NpU BHIOBITHUU TPYAOBBIX PECYPCOB M3 MPOU3BOACTBEHHON JEATEILHOCTH B PE3ylbTaTe
ux rubenu Ha j-M moxape, pyo.

2.15. TloTepu mpu BHIOBITHH TPYAOBBIX PECYpCOB U3 MPOHM3BOACTBEHHOMN JESATEILHOCTH B Pe3yJabTaTe MX
TPaBMHUPOBAHUS B IpoIecce j-ro mokapa (/7 1.pj) BEIYHCISIOT 110 (OpMyIIe

H;J".Pj = ZI:KH.,J ' 3;:‘ 'TBJ“jr (131)

rae Ku - Ko3hGHUIUEeHT, YIUTHIBAIONTUH MOTEPIO YaCTH HAIIMOHAJIBLHOTO J0X0/1a;

3y - 3apaboTHAs TUIaTa i-ro paboTHMKA, PyO. THI

T8.1j - IPOIOIKUTEIBHOCTh BBIOBITHS U3 MPOU3BOICTBCHHOMW JCATEIBHOCTH I-T0 TPABMUPOBAHHOTO, THH;

O - KOJINMYCCTBO TPAaBMHUPOBAHHBIX, YCII.

2.16. Tlotepu npu BBIOBITUU TPYAOBBIX PECYpPCOB W3 MPOU3BOACTBEHHOM NEATEILHOCTH B PE3yJbTaTe MX
rubenu Ha |-M noxape (/g.1.pj), py0., BBIUUCISIOT 10 hopmyIie

¥

Hﬁ.ﬁ".?‘j = 21: H:T}.,z;r : (132)

rae Ht - 1monst HalMoOHANBHOTO J0XOJA, HENOJaHHAs OJHMM pPa0OTaroIMM, MO OTPACIsIM HApOJHOIO
xo3giicTpa, py0.-1HH

Tp 1 - moTeps pabounx AHEH B pe3yabTaTe THOEIH OTHOTO pabOTaIOIIEro;
X - KOJIMYECTBO MOTHUOIINX, YEI.
2.17. ConunanbHO-3KOHOMHYECKUE MMOTEPH MPH TPaBMUPOBAHHH JIFOJEH MO BO3JACHCTBHEM |-TO IMOKapa

BKJTIOYAIOT: BBITUIATHI TOCOOMH 1O BpeMEHHOH HeTpyaocnocoOHocTH (0e3 yueTa BBIIIAThI 10 HHBAIUIHOCTH)
MOCTPAIaBIIMM Ha J-M Tokape (Sg;j), pyO., BBIUUCIAIOT 10 hopmyIie

Sy => Wa Ty,
et (133)

e Wai - 3HaueHHe i-ro moco6us 110 BpeMEHHON HETPYA0CIOCOOHOCTH, PyO.-aAHK ;
Tgi - IEpHO BBIIUIATHI i-r0 TTOCOOMS IO BPEMEHHOW HETPYI0CIOCOOHOCTH, JTHH;

OB - KOJIMYCCTBO TPABMUPOBAHHBIX (663 0(b0pMJ'IeHPIH I/IHBaJ'II/IILHOCTI/I), qcII.



2.18. BeltuiaThl EHCHIA HHBAIUIAM, TIOCTPAIaBIINM Ha J-M moxkape (Syj), pyo., BBIYUCISIOT 10 hopMyIie

Sﬁi’j = iwﬁfﬁ Ts s
i (134)

¥, . . .
rae & - 3HaueHue i-ii IEHCUYW UHBAUAAM I-U TPYIIbI, pyo.- JHH L.
OH - KOJINYECTBO TPABMUPOBAHHBIX, MOJYYUBIINX UHBAIUIHOCTb, YEIL.;

Tui - mepro BHIMLIATHI I-i TIEHCHU (1TOCOOWST) TI0 MHBAJIMIHOCTH, JTHH.

2.19. Pacxoapl Ha KIMHMYECKOE JICYCHUE TOCTPAIaBIIUM Ha j-M moxape (Skij), pyO., BBIYHCISIOT MO
bopmyne

S =SS, 5T,
= zl g (135)

rae Sy - CpeIHsIsl CTOUMOCTD JOCTaBKH OJTHOT'O MOCTPAIABIIETO B OOJBHUILY, PYO.;
S6 - cpeHre pacxo1bl OOJBHUIIBI HA OJTHOTO TIOCTPAIABIIIETO, py6.-z[HI/1'1;
T - IeproT HAXOXKICHHS B OOJIBHHMIIE I-TO MOCTPAAABIICTO, THH;

O - KOJIMYCCTBO TPAaBMHUPOBAHHBIX, IPOMICANINX KIMHHYCCKOEC JICUCHUC, YCII.

2.20. Pacxompl Ha CaHATOPHO-KYPOPTHOE JICUEHHE MOCTPaAaBIIMX Ha |-M moxkape (Sckui j), pyo.,
BBIUUCIISIOT IO (hopmyrie

Sc'.r..:?_;-' = Z(SE.CJ' + Sc'.;r:'s (136)

r7ie Suci - CPEIHUE PACXO/IbI HA MPOE3]] B CAHATOPUH I-r0 OCTpaaBIIero, pyo.;
Sci - CpeIHIe pacxXo/Ibl CAHATOPHS Ha I-T0 MOCTPaaBIIero, pyo.;
Oc - KOJTMYECTBO TPABMUPOBAHHBIX, MPOIIEAIINX KYpC JICUYEHHUS B CAHATOPUH, Yel.

2.21. CouunanbHO->KOHOMUYECKHUE MOTEPU MPH THOETH JIOJCH B pe3yibTare I-ro mokapa BKIIOYAOT:
BBIMJIATHI TOCOOMIA Ha MOTPeOeHUe MOTHOMNX Ha I-M moKape (Suorj), PyO., BBIYHCISAIOT IO (OpMyIIe

4
S,rmj = > Wrow " %
; (137)

rie Whoril - 3HaUeHHE I-ro mocodus Ha norpedeHue |-if rpynmnel mOruommXx,
1.
pyo./aen ™,

X| - KOJIMYECTBO NOrHOIIUX |-i rpymsl, der.



2.22. Bpluiatel NEHCHH MO CIy4dar MOTEPU KOPMHJIbIA Ha |-M TOXape (Snkj), pyO., BBIUUCISAIOT IO
dbopmyne

& oE; = iwﬂ.m T
el (138)

rae Wi il - 3HaueHue i-if HeHCUM Mo CIy4aro MoTepu KopMunbia |-it rpynmsl, py6. -auu™;
Xn.x - KOJIMYECTBO MOTUOIINX, UMEBIIUX KOTO-THOO0 Ha WKIMBCHUH, YEIL.;
Txi - IEPUO/T BBIMJIATHI ICHCHH IO CIIy4Yaro MOTEPU KOPMHUIIbIIA i-if CeMbe OTUOIIeTro, THH.
3. Pacuer oxkumaeMbIX 3KOHOMHYECKHX MOTEPh OT BO3MOXHOTO MOXKapa
[IporHo3 SKOHOMHUYECKUX MOTEPh OT BO3MOXKHOTO TOXkKapa MPOU3BOAUTCS HA OCHOBE pacueTa mapaMeTpoB
pa3BUTHS TMOXapa Ha O0O0beKTe (B 3[aHWM), a TaKKe JaHHBIX 00 3(P(HEKTUBHOCTH IJIEMEHTOB U CHCTEM

oOecrieueHus MOXKapHOi OE30aCHOCTH.

MareMaTuueckoe 0KUIaHHe IKOHOMUYCCKHX TTOTeph OT noxkapa (M (/1)) BeraucisoT mo hopmyiie

M) = M(IL) + ML, )+ M(IT ), (139)

rae M (I1,5) - MaTeMaTHYECKOE OKUIaHUE OTEPh OT MOKapa YacTH HAIIMOHAILHOTO GOraTcTBa, pyd. Tox ™,

M (I,p) - MaTeMaTHYECKOE OKMIAHUE TOTEPh B PE3yNbTAaTe OTBICUYEHMS PECYPCOB HA KOMIICHCAIUIO
TIOCIIEICTBHIH TTOXkapa, pyo.-ror

M (I1y,) - MaTeMaTHYECKOE OXKHMIaHKUE MMOTEPh OT MPOCTOSI 00bEKTa, 00YCIIOBIEHHOTO OKAPOM, Py0.-TOI
1

3.1. Marematuueckoe OKHIAHHE IMOTEPh OT TOKapa dYacTH HaruoHaapHoro OorarctBa (M(I1s))
BBIYHUCIISIIOT TIO hopMyIie

M(IT,, )= Fﬂ(cﬁ'ﬂr +CL%'RE)'QE= (140)
rzie Fy - Iomaas Bo3MOKHOTO H0Xkapa Ha 00beKTe, M-,
Mo - yIenbHas CTOMMOCTh MaTepHanbHBIX IIEHHOCTeH, pyb.-M™2;
Ry - 1011 YHUYTOKEHHBIX MaTEpUAIBHBIX IIEHHOCTEH Ha IUIOIIAIH MOKapa Ha 0OBEKTE;
CPyy - yIeNnbHAs CTOMMOCTh PEMOHTHBIX paboT, py6-M2;
Ru - 10 TOBPEKACHHBIX MaTePHANIBHBIX IIEHHOCTEH Ha IUIOMIAIH IMOkKapa Ha 0OBEKTE;
Qu - BEPOATHOCTh BOSHUKHOBEHHS M0Kapa B 00bEKTE, FO  (CM. TIPUIIOKeHHUE 3).

3.2. MaremaTuueckoe OXHJaHHE IIOTeph B pE3YyIbTAaTe OTBJICYEHUS PECypCOB Ha KOMIICHCAIUIO
nocneacteuit noxapa (M(I1,p)) BBIMUCISIOT 10 hopmyIie
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M(IT,5) = Fel#yy + Eg(Kly + Kip) | O, (141)

riie My, - yaebHble U3EpKKU TIPH BOCCTAHOBUTENBHBIX paboTax, pyb.-M 2,
Kyy - ylienbHblEe €IMHOBPEMEHHbIE BIOKEHHS B 31aHUE (COOpYKEHHE), pyo.-M 2,
Ky - yIenbHbIe eJMHOBPEMEHHBIE BIOKEHHS B 000pyI0BaHHE, PyD.-M 2.

3.3. MaremaTudeckoe OXHAAHHE TMOTEPh OT OOYCIOBICHHOTO TOXAapoM TPOCTOss OOBEKTa
(aemoronyuennas npuobLIb) (M(I1y.0)) BRIYHUCISIOT IO hopMyIie

M{lgp) =g Tap Cp. (142)

rae /1yp - npudbLTHE 00BEKTA, py6.-z[HI/I'1;

Tp - IPOIOIKUTENIBHOCTD MMPOCTOSI 00BEKTA, THU.

4. Metona ompeaesieHus MJIOMAAN TTOXapa

Hacrosimuii MeTon mpeaHa3zHA4YeH IS ONMpESIICHUs IUIOMAIN ToKapa, 3HAaYeHUE KOTOPOH HEOOXOIUMO
IpU pacueTe MOTepb OT IMokKapa Ha oO0bekTe. Pacyer muiomamu mokapa MNPOBOAST IS TOPHOYUX U

JIETKOBOCIUTAMEHSIOIIUXCSL KUIKOCTEH MPUHUMAETCS PaBHBIM IO €€ pa3sMEHICHUS WM ITUIONIagn
aBapHITHOTO pa3yuBa.

4.1. Tlmomanp mokapa TpPHU CBOOOJHOM TOPEHHHM TBEPABIX TOPIOYUX M TPYAHOTOPIOYMX MaTEPHAIOB
BBIYUCIIAKOT:

7S TIOMeTeHuii ¢ oosemMoM V<400 M o popmyite
Fp=m(He < F, (143)

rzie M - nuHeiiHas CKOpoCTh PacHpOCTPAHEHHs MO MOBEPXHOCTH MaTepuaa MOKapHOil HArPY3KH, M-C ™

T - Texyuiee Bpems, C;

F - mnomaap, 3aHrMaemast okapHoi Harpy3Koi M

JUIs TIoMelIeHuii ¢ oobemoM V>400 M o hopmyie

P
Fr= 5 VFE Sl

taen (144)

roet - BpEMs JIOKAJIU3aIUHU I10Kapa, C,
tocn - MMPpOOOJIKUTCIIbBHOCTD HaYaJIbHOU CTaauu I10Kapa, C.

4.2. MuHUMAJIbHYIO TPOAOJIKATEIBHOCTh HAYaJbHOM CTAaIMM TMOXKAapa B TOMEIICHUH ONPEACNSIIOT B
3aBUCHUMOCTHU OT 06’beMa IIOMCIICHHUA BBICOTHI IIOMCIICHUS U KOJINMYCCTBA HpHBCI[GHHOfI HO)KapHOfI Hany3KI/I

(uepr. 7, 8).
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4.3. KonuyecTBo npuBeieHHON MOXKapHON HArpy3Ku (J) BEIUUCIAIOT IO (hopMmyIie

E =i§i=

i-1 (145)

rae gi - KOJIMYeCTBO MPUBEIACHHON MOXAPHON HArpy3KH, COCTOSIICH M3 I-TO TOPIOYETO W TPYIHOTOPIOYETO
MaTepuaa.

i

o R T

vt et se* en® rat

wor?

et .?'JI"+

——=— H=6,6; 1-g=(2,4-14) xr-m? ; 2-9=(67-110) kr-Mm?%; 3-g=640 kr-M? ;
—-— H=7,2 m; 1-g=(60-66) kr-m%; 2-9=(82-155) kr-m ; 3-g=200 kr-mM? ;
=0=9= H=8Mm; 1-g=60 kr-m? ; 2-g=(140-160) kr-m? ; 3-g=(210-250) kr-mM? ;

—— H=4,8; g=(169-70) kr-m>

Yepr. 7

1

Rocdoamumessngeme B0 8T

=]

Fi? 250 ] ¥t
1-H=3 m; 2-H=6 m; 3-H=12 ™
Yepr. 8

3HaveHue (gi) BBIYUCIAIOT IO hopMyIie

138" (146)

TZI€ Qui - KOIMYECTBO TOPIOYETO M TPYJHOTOPIOUETO i-r0 MaTeprana Ha eMHHITY IUIOMIA M, KI-M 2

QPyi - TEIIOTA CropaHus i-ro MaTepuana, MJDK-Kr .,



4.4. BbUncisioT NPOAOKUTEILHOCTh HAYaJIbHOM CTaUM MoXKapa 1o popMyam:

JUIsE TIOMeIenuii ¢ o6beMom V<3-10%m°:

trog = 094 m_z-fgi'ﬂ ;}m

Wep Ofrep '8 (147)

JUTS ToMeteHuit ¢ oobemom V>3-10% m3:

143
0.73+001g
—— =1 .

W oo Qe (148)

frong = 089 107 fHEi.E

rae t"Pycn - MUHEMAaJIbHAS IPOJIO0JDKUTEIFHOCTh HAYaIbHOM CTAIHH [T0Kapa, C, OMPEAEIISIOT B COOTBETCTBUH C
gept. 7, 8;

Wep - CPEIHSAS CKOPOCTh MOTEPH MACCHI MOXKAPHOH HATPY3KH B HAuyalbHOM CTafud MoXapa, Kr-M2-cl,
BBIUHCIIAIOT IO opMyIie

=Zg.m"#ffi

W ,
DY (149)

TAC Yi - CKOPOCTD IMOTEPHU MACCHI B HaYaJIbHOM CTaJIUH I10Kapa i-ro MaTtcpuajia noxcapHoﬁ Harpys3Ku, Kl"'M-2
2

-C

1

QPicp - CPEIHsAS TEIUIOTA CTOPaHUs NOXKapHOH Harpy3ku, MJDK-KI™, BEIYUCIIAIOT IO popMyIie

Q.P - Zg.m' ) Q.;
Hop — T ome s
2 B (150)

U - THHe#Has CKOPOCTh PacTIpOCTPAHEHHs TIAMEHH, M-C .

JlomyckaeTcsi B Ka4eCTBE BEJIMUYMHBI # OpaTh MaKCUMaJbHOE 3HAUEHHUE JUJISI COCTABJISIONIMX MOXKAPHYIO
Harpy3Ky MaTepuaioB.

3HaueHus BEIUYUH Ycp, QuP, # 711 OCHOBHBIX TOPIOYMX MaTEepPHAJIOB MpUBEIEHBI B Ta0. 11, 12.

TaoOnuna 11

JInHeliHas CKOPOCTH PAaCIpPOCTPAHCHUS IIJTAMEHHU 110 MMOBEPXHOCTH MaTEPHUAJIOB

JIuneiiHas CKOpOCTh pacpOCTPAaHEHUS TUIAMEHU

Marepuan 1o noepxHoctr X102 mM-c?
1. Yrapbl TEKCTHIILHOTO TIPOM3BOJICTBA B PA3PBIXIICHHOM COCTOSIHUH
10
2. Kopn 1,7
3. XJIOTOK pa3phIXIICHHBIH 4,2
4. JIeH pa3phIXJICHHBIN 5,0
5. Xmonok+xarpoH (3:1) 2,8

6. [lpeBecuHa B mTa0OCINIAX MPH BIAXKHOCTH, %:
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8-12 6,7

16-18 3.8
18-20 2,7
20-30 2,0
6outee 30 1,7
7. IloBenieHHbIE BOPCUCTHIE TKAHU 6,7-10
8. TeKCTHIIbHBIE U3/IENHUA B 3aKPBITOM CKJIa/e IpH 3arpyske .100 ot M2 0,6
9. Bymara B pyJIoHax B 3aKpBITOM CKJIazie ipu 3arpyske 140 ot m 0,5
10. CHHTETHYECKHMH KaydyK B 3aKphITOM CKJIajie Impu 3arpyske ceoime 290 0,7
ot M
11. lepeBsiHHbIE TOKPBITUS LIEXOB OOJIBIION IUIOLIA/IH, IEPEBSIHHBIC CTCHBI,
OT/IETaHHbIE IPEBECHOBOIOKHICTEIME TTHTAMH 2,8-5,3
12. Tleunble orpaxaroniue KOHCTPYKIHMH C YTEIUIUTENEM U3 3aJUBOYHOTO 75-10
Iy ’
13. CosloMEHHBIC U KaMBILIUTOBBIC U3/ICTHS 6,7

14. Txanu (xoJicT, Oaiika, O535b):

10 TOPU30HTAIIN 1,3
B BEPTUKAJIbHOM HAIPABICHUU 30
B HAaIPaBJICHUU, HOPMAJILHOM K IMOBEPXHOCTH TKaHEH, MPU PACCTOSHUH 40
mexay Humu 0,2 M !
15. JIucrosoii ITITY 5,0
16. Pe3snHOTEXHUUECKUE N3IENUA B IITAOETAX 1,7-2
17. Cunrernyeckoe nokpsitue «Cxopron» npu 7= 180 °C 0,07
18. TopdommTe! B rTabemnsx 1,7
19. Ka6ens AAIIIB1x120; AIIBI'23x35+1x25; ABBI'3x35+1x25:
B TOPU30HTAIHHOM TOHHEIU CBEPXY BHU3 IPHU PACCTOSHUN MEXIY MOJTKAMHU 03
0,2 ™M !
B TOPH30HTAIEHOM HallpaBICHUN 0,33
B BEPTHKAJHHOM TOHHEIHM B TOPU3OHTAIBHOM HAIPABICHHU IIPH 0,083

paccrosaHIH Mexay psgamu 0,2-0,4

Tabnuna 12

CpeIlHHﬂ CKOPOCTH BBITOPAHHMA M HU3IIAA TEIJI0TA CropaHus BEIECTB U MAaTEPHAJIOB

BeiectBa 1 MaTepuasl CxopocTh moTepu Macchl X102, Husias teriora cropanus,
kr-m2-ct K]kt

Bensun 61,7 41870
AneroH 44,0 28890
JV3TUIIOBBINA CITUPT 60,0 33500
Benson 73,3 38520
Jln3enpHOE TOTUTUBO 42,0 48870
Kepocun 48,3 43540
Masyr 34,7 39770
Hedrs 28,3 41870
OTUIIOBBINA CITUPT 33,0 27200
Typ6unnoe maco (TI1-22) 30,0 41870
W30omnponuiioBsiii CiupT 31,3 30145
W3omnenran 10,3 45220
Tonyon 48,3 41030
Hatpuii MmeTanaeckuit 17,5 10900
Jpesecuna (opycku) 13,7 % 39,3 13800
NpeBecuna (Mebenb B JKWIBIX W aJMHHUCTPATHBHBIX

smanusax 8-10 %) 14,0 13800
Bymara paspreixienHas 8,0 13400
Bymara (kHHTH, )KypHaJIBI) 4,2 13400




KHuru Ha IEPEBSIHHBIX CTEILIAKAaX 16,7 13400

Kunomutenka TpuaneratHas 9,0 18800
KapOonuToBbie u3nenus 9,5 26900
Kayuayk CKC 13,0 43890
Kayuyx HatypanpHbIi 19,0 44725
OpraHnyecKoe CTEeKII0 16,1 27670
IMonuctupon 14,4 39000
Pesuna 11,2 33520
Tekcromur 6,7 20900
[enomonuyperan 2,8 24300
BonokHo mitanensHoe 6,7 13800
Bonokno mranensnoe B kunax 40x40x40 cm

22,5 13800
TTonusTunex 10,3 47140
Tonunponuiex 14,5 45670
Xtomok B Tiokax 190 krxm™ 2,4 16750
X10MOK pa3phIXJIEHHBIN 21,3 15700
JleH pa3phIXJICHHBIN 21,3 15700
Xnonok+kanpoH (3:1) 12,5 16200

IIPU/IOKEHUE 5
Obsizamenvhoe

METO/ 9KCHEPUMEHTAJIBHOI'O OIIPEJAEJIEHUSA BEPOATHOCTH BOSHUKHOBEHUA
ITO’KAPA B (OT) QJIEKTPUYECKUX U3JEJIUAX

Hacrosimmii MeToq pacripocTpaHseTcs Ha 3JIEKTPOTEXHUYECKHUE U3IEUs, PaJUO03JIEKTPOHHYIO alapaTypy
U CpeICTBA BBIYUCIUTEIHHOW TEXHUKH (DIEKTPUYECKHE H3JENUs) U YCTAHABIMBACT MOPSIOK
AKCIIEPUMEHTAIILHOTO OIPEEICHNS BEPOSITHOCTH BOSHUKHOBEHHUS M10XKapa B (OT) HUX.

HapaMeTPBI H YyCJIOBHUA HCIBITAaHUI AJIs1 KOHKPETHOT'O HU3ACIIUA AOJDKHBI COACPKATHCA B HOPMATUBHO-
TEXHUYECKOU AOKYMCHTAIIUN Ha U3JCIINC.

1. CymnocTh MeTOaA
1.1. MeTon pa3zpaboTaH B COOTBETCTBUHU C IPHIIOKEHUEM 3.

1.2. BeposSTHOCT, BO3HMKHOBEHMsSI TOKapa B (OT) OJJIEKTpUYECKOM (ro) wu3Aenuu(s) sBIseTCS
MHTETPAJIbHBIM [MOKa3aTeNIeM, YIUTHIBAIOIIUM KaK HaJIeKHOCTh (MHTEHCHUBHOCTH OTKA30B) CaMOr'0 M3JENUs U
€ro 3allUTHOM ammaparypbl (TEIUIOBOM W 3JEKTPUYECKOH), TaK U BEPOSTHOCTh 3aropaHusi (IOCTHKEHUS
KPUTUYECKON TEMIepaTypbl) YACTSIMU M3AEIHs, MOAJCPKUBAIOIUMHI KOHCTPYKIIMOHHBIMU MaTepyalaMu WK
BELIECTBAMU U MaTepuajamMH, HaXOJSAIIMMUCA B 30HE €ro paJualMOHHOIO M3JIy4eHHs JHOO0 B 30HE
MOPaXKEHUsS BJIEKTPOAYrod WIM Pa3JeTAIOIMMHUCS pPacCKaJICHHBIMU (TOPSIIMMH) YacTAMHU (YacTULAMH) OT
U3JEIHUS.

1.3. Uspenue cuurtaercst yAOBICTBOPSIONIUM TPEOOBAHUS HACTOAIIETO CTaHAApTa, €CIU OHO TMPOIILIO
UCTIBITAHUE B XapaKTEPHOM IM0KapOOMACHOM PEXHME M BEPOSITHOCTh BO3HMKHOBEHHUS MOXkapa B HeM (OT
Hero) He npesbicuT 10° B Tos1.

Kommnekryronme wusnenus (pe3sucTopbl, KOHIEHCATOPbI, TPAH3UCTOPHI, TPaHCPOPMATOPHI, KIEMMHBIE
3aKUMBI, pesie W T. [.) JOMYCKAalTCAd K IMPUMEHEHHIO, €CIM OHHM OTBEYaloT TPeOOBaHMUAM IOKapHOM
0€30MIaCHOCTH COOTBETCTBYIOIIMX HOPMATUBHO-TEXHUYECKUX JIOKYMEHTOB W Ui HUX ONpEIesIeHbI
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HHTCHCHUBHOCTHU ITOXKAPOOITaCHBIX OTKAa30B, HGO6XOI[I/IMLIG AJIs1 OUCHKHU BCPOSATHOCTH BO3HUKHOBCHUA ITOXKaApa
B KOHCYHOM H3ACIIHH.

1.4. XapakrepHblii aBapUiHbIN MOXKApOOMACHBIN peXxUM (Jajnee - XapaKTEePHbII M0KAPOOMACHBIM PEXUM)
JIEKTPOTEXHUYECKOTO M3JeNUs - 3TO TaKOM peXuM paldoThl, IMpU KOTOPOM HAPYIIAETCS COOTBETCTBHE
HOMMHAJIBHBIX [apaMETPOB M HOPMAJbHBIX YCJIOBMH 3KCIUTyaTallUd W3JIE€JUSl WIM €r0 COCTAaBHBIX 4acTei,
HPUBOJIALINN €0 K BBIXOAY U3 CTPOS M CO3JAIOIIUI YCIOBUS BOZHUKHOBEHHUS 3arOpaHusl.

1.5. XapakTepHblil OXKapOOIMACHBIM PEKUM YCTAaHABIMBAIOT B XOAE€ MPEABAPUTEIIbHBIX UCIHbITaHUU. OH
JOJDKCH 6BITI: U3 4Yucia HaH60nee OINNAaCHBIX B TIOXKApPHOM OTHOUICHHUU PCKHUMOB, KOTOPLIC BO3HHUKAIOT B
9KCITyaTalldd Y, 1O BO3MOXKHOCTH, HMMEIOT HauOOJbIIYyI0 BEpOSTHOCTh. B manmpHeinieM BbIOpaHHBIN
M0KapOONAaCHBIM PEKUM yKa3bIBAIOT B METOIMKE UCIIBITAHUS HA TOKAPHYIO OMACHOCTbD.

B 3aBHCHUMOCTH OT BHJa U Ha3HAYCHUS M3MICIIHS XapaKTePHbIE MCIBITATEIILHBIC MTOKAPOOIACHBIC PEKUMBI
CO3/IAI0T ITYTEM:

YBEIMYEHMS CHIIbI TOKA, POTEKAOLIETO Yepe3 UCCIEAYEMOE IIEKTPUIECKOE U3ENNE UIN €r0 COCTaBHYIO
yacTh (TIOBBIIICHHE HAMPSIKEHHsS, KOPOTKOE 3aMblkaHHWe, TMeperpy3ka, JByxX(a3zHoe BKIIOUYECHHE
3JIEKTPOTEXHUUYECKUX YCTPOMCTB Tpex(a3zHOTO TOKa, 3aKJIIMHUBAHUE POTOPA WK APYTUX MOJABUKHBIX YacTeH
ANEKTPUYECKUX MAIIUH U alllapaToB U JIp.);

CHIKEHHMsI 3((EKTUBHOCTH TEIUIOOTBOJA OT HArpeBaeMbIX JJEKTPUYECKMM TOKOM JeTaleil u
MIOBEPXHOCTEH 3JIEKTPUUYECKUX YCTPOMCTB (3aKpbITHE IOBEPXHOCTEH TIOPIOYMMH MaTepuajaMu € MaJlbIM
KO3(Q(PHUIHUEHTOM TEIUIONPOBOJHOCTH, OTCYTCTBHE MHJIKOCTH B BOJOHAJIMBHBIX NPHOOpPax, BBIKIIOYECHUE
BEHTHJISITOPA B 3JIEKTPOKaIOpu(epax U TEIIOIICKTPOBEHTWIIATOPAX, MIOHIKEHHE YPOBHS Macia WK Jpyrou
JUDJIEKTPUYECKOW JKUAKOCTH B  MACIOHANOJHEHHBIX YCTAHOBKAX, CHH)KCHHE YPOBHSA JKUAKOCTH,
HCII0JIb3YEMON B KaUECTBE TEINIOHOCUTEIS U IP.);

YBCIMYCHHUA TIICPCXOAHOI0 COIIPOTHUBIICHUSA (3H3."I€HI/IG NagCHUs HAIPSXKCHUA, BbIILCJIHIOH.[GfICSI MOH_[HOCTI/I)
B KOHTAKTHBIX COCIMHCHUAX UJIIN KOMMYTAIIUOHHBIX 3JICMCHTAX;

HOBBIIICHUS KO3(PPUIIMEHTa TPEHUS B JBWKYIIUXCS (BpAIIArOIIMXCS) AJIEMEHTaX (MMUTALUS OTCYTCTBUS
CMa3KH, U3HOC MOBEPXHOCTEN U T. I1.);

BO3JICHCTBUS HA JICTAIN AJIEKTPOYCTAHOBOK AJIEKTPHUECKUX YT (pE3KOoe TepeHanpsHKeHUE, OTCYTCTBHE
JyTOTACUTENBHBIX PEIIETOK, BBIXOJ W3 CTPOS DJIEMEHTOB, NIYHTHPYIONIMX MAYTy, KpPYTOBOH OrOHBb
KOJUIEKTOpPA);

cOpachlBaHHsI pAaCKaJCHHbIX (TOPSIIMX) YaCTHI, OOpa3yIOIUXCs TP aBAPUMHBIX pPEKUMaX B
OJICKTPOYCTAaHOBKAX, Ha TOpPrOYHC SBJICMCHTLI (‘-IaCTI/II_[ OT OIIIaBJICHHA HHUKCIICBBIX J3JICKTPOAOB B JIaMIIax

HaKaJlMBaHUs, YaCTUI METAJIOB, 00Pa3yIOIIUXCs MPU KOPOTKUX 3aMbIKAHUSIX B JIEKTPONIPOBOJKAX, U T. I1.);

PACIOJIOXKCHUA TOprOYUX MaTcpuraioB B 30HC paananuOHHOTO Harpesa, co3aaBacMoro
QJICKTPOYCTAaHOBKAMM,

HPOMYCKaHMsI TOKa 110 KOHCTPYKIHSM U 3JIEMEHTaM, KOTOpble HOPMaJIbHO HE 00TEKatTCsl TOKOM, HO MOTYT
UM 00TEKaThCs B aBAPUIHBIX YCIOBUSIX;

CO3/IaHUs HEMPEAYCMOTPEHHOTO YCIOBHAMHU pabOTHI, HO BO3MOKHOTO B aBapUHHOM pEeXHMME Harpema 3a
CYET 3JICKTPOMATrHUTHBIX MOJIEH.

2. Pacuer BEPOSATHOCTH BOSBHUKHOBCHHUSA IOKAPA OT IJTEKTPUUECCKOI0 U3/1€/1UHA



2.1. BeposTHOCT, BO3HUKHOBEHHS TMmoxapa B (OT) DOIEKTPUYECKUX M3JEIHA U  YCIOBHUS
nokapo0e30nacHOCTH (1. 1.3) 3amuChIBAIOT CIEIYIONIUM BBIPAKCHUEM:

Cr=CQnr Crs Qas @5 <107, (151)

rae Qup - BEpOSITHOCTH BOBHUKHOBEHUS XapaKTEPHOTO MOKAPOOIIACHOTO PEKUMa B COCTABHOM YaCTH U3ICIUS
(Bo3uukHOBeHUS K3. reperpy3ku, NOBBIIIESHUS TIEPEXOTHOTO COMMPOTUBIICHUS | T. 11.), 1/ro;

Qus - BEPOATHOCTH TOrO, YTO 3HAYCHHUE (XapaKTEPHOTO 3JIEKTPOTEXHHUYECKOTO IapameTpa (TOKa,
MEPEXOIHOTO COMPOTUBIICHUS U Ap.) JIEKUT B JUANIA30HE M0KAPOONACHBIX 3HAUCHHUI;

Qu.s - BEPOSATHOCTH HEeCcpaOaThIBaHUSI almapaTa 3alluThl (JJIEKTPUIECKOM, TETIOBOM U T. 11.);

Qs - BEpOSTHOCTH JIOCTIIKEHUS TOPIOYMM MaTepHalloM KPUTUYECKOM TeMIepaTrypbl WM €ro
BOCILJTAMEHEHHS.

2.2. 3a NOJNOXKUTEIBHBIA NCXOJ ONbITA B JAHHOM CIIy4ac B 3aBUCHUMOCTH OT BHUJA JIEKTPUUECKOTO U3AEIINA
MPUHUMAIOT: BOCIJIAMEHEHHE, MOSBICHHUE JIbIMa, JOCTH)KEHHE KPUTHUECKOIO 3HAueHUs TeMIEepaTyphl Mpu
HarpeBse u T. II.

2.3. BeposTHOCTb BO3HUKHOBEHMS XapaKTEPHOIO IOKapoonacHoro pexuma Qnp, ONpeaenstor
CTaTUCTUYECKM 1O JaHHBIM HCIBITATENbHBIX Jaboparopuil NOpeanpusTHd UM HU3TOTOBUTENEN U
HKCIUTYaTallMOHHBIX CIYXkO.

[Ipn HamMuMu COOTBETCTBYIOIIMX CHPABOYHBIX NAHHBIX Qnp MOXKET OBITH OIpeneseHa 4Yepe3 OOILyo
MHTEHCUBHOCTh OTKA30B M3JEIHs C BBEACHHEM KO3(PPHIMEHTa, yYUTHIBAIOIIETO OJIO IMOKapOOIMACHBIX

OTKa30B.

2.4. BepostHocTh (Qu5) B 00IIEM BHJIE pacCUUTHIBACTCS 11O POpMyIIe
Qs =1-e¥ =1-Pe™™ =+ B 155,

rae P - BeposTHOCTb 3arpyOjieHHs 3alluThl (YCTaHABIMBAETCS OOCIEIOBAaHUEM WJIM MPUHUMAETCS Kak
CpeIHECTaTHCTUYECKOE 3HA4YCHHE, WMEIOIIee MECTO Ha OOBEKTaX, I/ie NPEUMYIIECTBEHHO
UCIIONIB3YETCS U3JIeNue);

A» - OKCIUTyaTallMOHHAs! HHTEHCUBHOCTH OTKA30B almapaToB 3alluThl, 1/4;

Ap - pabouas (ammapaTHas)) MHTEHCUBHOCTh OTKA30B 3aIIUTHI (OMpeaesnseTcss N0 TEOPHH HaJleKHOCTH
TeXHUYECKHUX cUCTeM), 1/4;

A3 - THTEHCUBHOCTb OTKAa30B 3arpyOJeHHOM 3aIluThl, 1/4;
t - Texyiee Bpems paboThl, U.

Jlnst ammmapaToB 3alIuThl, HAXOAIIUXCS B KCILTyatanuu oonee 1,5-2 net, mis pacuera (Qu.s) MOKeT OBITh
HCIOJIb30BAHO YIPOIICHHOE BBIPAKEHHUE:

gz =Apt (153)
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2.5. XapakTepHbIi IM0KapOOMACHBIA PEXHUM HW3JCIIUs ONPEICIIACTCS 3HAUCHHEM JJICKTPOTEXHHUUECKOTO
mapaMeTpa, MpH KOTOPOM BO3MOXHO TIOSBJCHHE IPU3HAKOB €ro 3aropaHus. Hampumep, XapakTepHBIH
MOXKapOOTaCHBIN pexuM - KopoTkoe 3aMbikanue (K3); xapakTepHbIi JIEKTPOTEXHUYCCKHIA MapaMeTp TOro
peknma - 3Hauenue Toka K3. 3akuranue u3zenns BO3MOYKHO TOJBKO B OMPEICICHHOM Juana3oHe TokoB K3.
B o0111eM Buze:

ps = Ng iy, (154)

rac Nn, N, - COOTBETCTBEHHO AUAIIa30Hbl IIOXKAPOOIIACHBIX M BO3MOJKHBIX B OJSKCILTyaTallun 3HAYCHUHN
XapaKTCPHOIr'0 3JICKTPOTEXHUYCCKOT'O IMapaMeTpa.

B cnydae ucronb30BaHMS ISl OLIEHKU 32)KUTAaTENFHON CIMOCOOHOCTH AIIEKTPOTEXHHUECKUX (PAKTOPOB HX
JHEPreTUYECKUX XapaKTEPUCTUK - YHEPTUH, MOIIHOCTH, TNIOTHOCTH TEIUIOBOTO MOTOKA, TEMIEPATYPHI U T. II.
OTIpeIeIIIeTCS BEPOATHOCTh TOT0, KAK YAaCTO MM KaK J0Jr0 3HAaYEHHE COOTBETCTBYIOILEIO IHEPreTHUECKOIO
napaMmeTpa 3a ONpeleJICHHbII MPOMEXYTOK BpEMEHHM (HAampuMmep B TEUYEeHHE roja) OyneT MpeBbINIATh €ro
MUHUMaJIbHOE II0’apooracHoe 3HadeHue. HaxokleHue MUHUMaIbHBIX [10’KapOONacHbIX 3HAYEHHH
MPOU3BOJUTCS B XOJ1€ BHITIOJHEHHSI SKCTIEPUMEHTANIBHBIX UCCIICOBAHUM MPH onpeeaeHuu Qs.

2.6. BeposiTHOCTh Qs TMOJOXUTENBHOTO HCXOJA OMNbITa (BOCIUIAMEHEHHUS, TMOSIBICHHUS JbIMa WU
JOCTHKEHHSI KPUTHUECKON TEMIIEpaTyphbl) OMpeneseTcsl TOociae MPOBEJACHHs JTa0OpaTOPHBIX UCTIBITAHUN B

ycinoBusix paBeHCTBA Qup=Qus=Qns=l;

0, - 3+1,3m
B — 2
nt2 (155)
TJ€ M - YUCJIO OIBITOB C IMOJIOKUTECIHbHBIM ucxoagam,
N - YUCJIO OIIBITOB.

B ciiyaae m>0,76 (n-1), npuaumaror Qx=l.

[Ipy ucnosb30BaHMM B KA4eCTBE KPUTEPHUS MOJOXKHUTEIBHOIO HCXOJa OIbITa JOCTUKEHUE TOPIOYUM
MaTepHasoM KpUTHUYecKoi Temmneparypsl Qg ornpeaensercs u3 GopMyIibl

Qs =19, (156)

rie ©j - 6e3pa3MepHBIid mapameTp, 3Ha4eHHEe KOTOPOTO BBIOMPAETCS IO TAOJIMYHBIM JIaHHBIM, B 3aBUCHMOCTH
ot Ge3pa3MepHoro napamerpa « B pactpenesieHinn CThIOICHTA.

N“{?_E[TK ~ TGP:I

E

a (157)
rae Tk - KpuTHueckasi TeMiepaTypa HarpeBa roproyero matepuana, K;

Tep - cpenHee apupMeTHUYECKOE 3HAUCHHWE TEMIIepaTyp B HCIBITAHUSIX B HamOoOJee HarpeToM MecTe
m3aenms, K;

G - CPCAHCC KBAAPpAaTUICCKOC OTKJIOHCHUC.

B kadecTBe KpUTUYECKON TEMIEPATyphl, B 3aBUCUMOCTU OT BUJA U3JECINs, YCIOBUM €ro dKCIUTyaTallud U



BO3MOKHBIX HCTOYHUKOB 3aKUTaHUS MOXET ObITh NpHUHATa Temieparypa, cocraBimsmomas B 80 %
TEeMIIepaTypbl BOCITIAMEHEHHS U30JIILIMOHHOTO (KOHCTPYKIIMOHHOT0) MaTepuara.

2.7. omyckaercst ipu omnpeneneHnd Qg 3aMeHSATh CO3JaHNE XapaKTEPHOTro MOXKApOOMACHOTO peXuMa Ha
WCIIOJIb30BaHNE CTAaHAAPTU30BAHHOTO SKBUBAJICHTHOTO MO TEIJIOBOMY BO3JCMCTBUIO MCTOYHHMKA 3a)KUTAHUSA,
T. €. C DKBUBAJCHTHBIMHU MapaMeTPaMH, XapaKTEPU3YIOIIUMH BOCILIAMEHSIOIIYIO CIOCOOHOCTH (MOIIHOCTH,
I0IA/1b, IEPUOANYHOCTD U BpeMs BO3ICHCTBHUS).

IIPH/IOKEHHUE 6
Cnpasounoe
IMPUMEPBI PACUETA
1. Paccuntath BepOSITHOCTh BOSHUKHOBEHHS TOXKapa U B3PhIBA B OTACICHUN KOMIIPECCUH.
1.1. lanHubie Oyia pacyera

Otnenenue KOMIIPECCUN ITHIIEHA PACTIOIOKEHO B OJJHOITAXKHOM MPOU3BOJICTBEHHOM 3[JaHUH pa3MepaMu B
mane 20x12 M u Beicotoi 10 M. CTeHbI 31aHUS - KUPIIUYHBIE C JICHTOYHBIM OcTekiIeHueM. [lepekpritue - u3
pEeOPUCTBIX KeNne300eTOHHBIX MIUT. OcCBelleHHe 1ieXa - 3JEKTPUYEeCcKoe, OTOIJICHUE - LeHTpaibHoe. Llex
000py/10BaH aBapUHON BEHTWISALIMEN C KPATHOCTHIO BO3AyX000MeHa (N), paBHOI BOCHMHU.

B momemennn 1exa pa3MemiaeTrcss KOMIIPECCOp, KOTOPBIM TIOBBINIAET JABIEHHE MOCTYMAIOIIETO U3
MarucTpagbHOro Tpydomposoaa stuneHa ¢ 11-10° go 275-10° Ila. JluameTp TpyOONpPOBOIOB C ITHIECHOM
paBeH 150 MM, Temnepatypa stuinena gocruraet 130 °C. 3qanne nMeeT MoTHUE3aUTy TUma b.

HuxHMi KOHIEHTpalMOHHBIN npeen BocraaMmeHeHHs! 3TUIeHA (Cruxns B CMECH C BO3IYXOM paBeH 2,75 %,
nosTomy, B cootBeTcTBUU ¢ CHull I1-90-81: mpou3BOACTBO 1O B3PHIBHOM, B3PBHIBOIIOXKAPHOU U MOYKAPHOM
OIIACHOCTH OTHOCHUTCS K KaTeropuu A, TO €CThb B 11€X€ BO3MOXHO BOZHUKHOBEHHE KaK 110)Kapa, TaK U B3PbIBA.
[lo ycroBHSIM TEXHOJOTMYECKOTO MpoIecca BO3HMKHOBEHUE B3pPHIBOONACHONW KOHIEHTpAalMU B 00beMe
IIOMCIICHHUA BO3MOXHO TOJIBKO B aBapHﬁHBIX YCJIOBUAX, HNO3TOMY IIOMCHICHUC II0 KHaCCI/I(bI/IKaL[I/II/I
B3PBIBOONACHBIX 30H OTHOCUTCS K Kilaccy B-la.

[ToxapHast ONacCHOCTh OTAEIEHUS KOMIIPECCUM CKJIAIBIBAECTCS W3 IOXKAPHOW OMACHOCTH KOMIIPECCOPHOMU
YCTAaHOBKM U TMOapHOM omacHocTH nomerieHus. [lokapHas omacHOCTh Komrmpeccopa o0O0yciaoBiIeHa
ONAaCHOCTBIO BOZHUKHOBEHUS B3PbIBA 3THJICHOBO3YIIIHOM CMECH BHYTPH anmapara.

IlokapHasi onacHOCTb NOMELICHUsI OOYCJIOBJIEHA ONACHOCTBIO BO3HMKHOBEHUS I0Kapa B Li€Xe, a TaKxKe
ONAaCHOCThI0 BO3HMKHOBEHMs B3pbIBa 3TUJIEHOBO3JYLIHOM CMecH B 00beMe Liexa MpPU BBIXOJE 3TUJIECHA U3
ra30BbIX KOMMYHHMKALU{ IIPH aBapUU.

1.2. Pacyer

Bo3HukHOBEHME B3pbIBA B KOMIIPECCOPE o6ycn013neHo OOTHOBPEMCHHBIM IIOABJICHUEM B HHIHWHAPC
TOPrOYECTO ra3a, OKUCIUTEIIA U UICTOYHUKA 3aKUT'aHUS.

[To ycrnoBHsSM TEXHOJOTHYECKOTO IMpOIecca B IMIMHAPE KOMIIPECCOPa MOCTOSIHHO OOpaIlaeTcsi STHIICH,
MOATOMY BEPOSITHOCTH MOSIBJIICHUSI B KOMITPECCOPE TOPIOYETO ra3a paBHa SIUHHIIC

Ly (F8) = Pe(Fh) = Cy(Ay =1



[losiBnenne oxucnurens (Bo3Agyxa) B IHIMHApPE KOMIIpeccopa BO3MOXKHO TMPHU  3aKIMHUBAHUU
BCACBIBAIOIIETO KiIamaHa. B 3ToM ciydae B IMUIMHAPE CO37aeTCs pa3psHKCHHE, 0OYCIIABIMBAOIIEE ITO/ICOC
BO3JlyXa uepe3 CalbHUKOBBIC YIUIOTHEHUs. J[Is OTKIIOYEHHs KOMIpeccopa TMpU 3aKIMHUBAHHH
BCACBIBAIOIIETO KJIallaHa UMEETCsl CUCTeMa KOHTPOJIS TaBJICHUs, KOTOpasi OTKIIFoYaeT kommpeccop depe3 10 ¢
Moclie 3aKJIMHMBaHus kinanana. O0cienoBaHue MoKas3ao, 4To 3a roj Habmoaanock 10 ciydyaeB 3aKIMHUBAHUS
KJIarmaHoB. Toraa BeposTHOCTh pa3repMeTH3aliui KOMIIpeccopa paBHa

1 10°10 _
525600 60

ANCARECE S 32:10%
Tp 1

AHanu3upyeMbIii KOMIpeccop B TeUeHHWE Toja Haxomwics B paboueMm coctosauu 4000 4, mosTomy
BEPOSITHOCTH €TI0 HAXOXK/ICHUS 10/ pa3psLKEHUEM paBHA

’

Q}:(ng =

e =L 200060 =23 107
T, 4" 525600

OTKyI[a BCPOATHOCTD IIOACOCA BO3AYyXa B KOMIIPECCOP COCTABUT 3HAYCHUC
Oy (B = O (SI0(8) =2.310732:10° =7 4107

Takum 00pa3oM, BEpOSATHOCTh MOSBICHUS B IMIMHAPE KOMIIpeccopa JOCTATOYHOIO KOJIMYECTBa
OKHCJIUTENS B COOTBETCTBUU ¢ hopMyioil (44) npusnoxxeHus 3 paBHa

0, (0K = 0 (0K = 0, (b)) =74 107

OTKyna BepoOsSITHOCTh OOpa30BaHUsl TOPIOYEH cpenbl B LWIMHAPE KOMIpECcopa B COOTBETCTBHU C
dbopmynoii (40) npunoxxenus 3 a OyaeT paBHa

O (T =0 (FB2,(0K)=174-107 =74-107

HcTouHnkoM 3aKuranus 3TUIEHOBO3YIIHOM CMECH B LIMJIMHAPE KOMIIPECCOPAa MOTYT ObITh TOJIBKO UCKPBI
MEXaHUYECKOI0 MMPOUCXOKICHHS, BOZHUKAIOIUE ITPU PA3PYILIECHUH Y3JI0B U JACTaJIel IMOPIIHEBOM I'PYIIIbI U3-
3a MOTEpH MPOYHOCTH MaTepHaja WiH MpH ocaabIeHnu 00N TOBBIX COSAMHEHUH.

CratucTuyeckue TaHHBIE TOKa3bIBAIOT, YTO 3a AHAJIU3UPYEMBIH MEepHOA BpeMEHU HaOIromajcs OIUH
Cly4dail pa3pylieHus AeTajell MOPITHEBOM IPYMIbI, B pe3yJbTaTe YEro B MUIMHIPE KOMIpPECcopa B TEUCHUE 2
MUH HaOJr0am0ck uckpenue. [1oaToMmy BEpOSTHOCTH MOSBICHUS B IMMIMHIAPE KOMIIpeccopa (PpUKIIMOHHBIX
HCKp B cOOTBeTCTBUHU ¢ (hopmynamu (42 u 47) npunoxxeHus 3 paBHa

_ _ _&< 1 _ »
Wy (TH) = O (TH ) = Oy (f) = T—Z_lr,-m- 2=38.10"

-
OueHuM SHEPrui0 MCKp, BO3HHUKAIOUIMX MPHU Pa3pylIeHUH JeTajeil MOPIIHEBOW TPYIIBI KOMIIpPEccopa.

3Has1, 9TO CKOPOCTh JABMKCHUS ITHX JAeTajiel coctaBiseT 20 m-CL, a ux macca paBHa 10 xr u Goiiee, HaligeM
sHepruio coyaapenus (E), [x, no popmyne

W

E = 2000,
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W3BecTHO, YTO (PPUKLIMOHHBIE MCKPBI TBEPABIX CTaledl Mpu 3Heprusix coyaapenus nopsaka 1000 Jx
MTOJPKUTal0T METAHOBO3AYIIHBIE CMECH C MUHMMAJIBHOW Heprueit 3axuranus 0,28 m/[x.

MuHuManbHast SHEPTHS 3aKUTaHUsl STUIICHOBO3AYyIIHOM cMecu paBHa 0,12 m/[x, a sHeprusi coygapeHus
Tel 3HauuTeapHo npeBbimaet 1000 [Ix, cieqoBaTenbHO:

O (B3 =1

Torma BepOSATHOCTh TOSBJICHHS B LUJIMHAPE KOMIIPECCOpa HMCTOYHUKA 3a)KUTAaHHS B COOTBETCTBUHU C
dbopmynoii (46) mpuoxeHus 3 paBHa

O (M3 =0, (THNQ (B =3810"°1=3810"
Takum 00pa3om, BEPOSITHOCTb B3PbIBA TUIICHOBO3/YIITHON CMECH BHYTpU KOMIIpeccopa OyIeT paBHa
0, (BT = Qu(TCN0 (M3 =74107 38 10° = 281072
HaGnronenne 3a mpou3BOJACTBOM IOKa3ajo, YTO TPUXAbI 3a rof (M-3) oTMeuanach pasrepMeTu3alus
KOMMYHI/IKaI_[I/Iﬁ C JOTHJIICHOM M Tra3 BbIXOAWJI B 00BeEM INOMCIICHMUS. Paccunrtaem BpeMA 06pa3OBaHI/I$I

B3pPbIBOONIACHON KOHIEHTPALIMHU B JIOKaJIbHOM 00J1ake, 3aHnMaromeM 5 % odbema 1exa.

Pexxum ucteuenus sTuiieHa U3 TpyoONnpoBo/ia NP pa3repMeTH3auu (IaHLIEBbIX COEAUHEHUN BBIYUCIISIOT
U3 BBIPAXKEHUS

5
Came _ 110 _ 00364 <vy, = 0,528,
Pz 27510

rae Parv - aTMOCepHOe naBneHue, [1a;
Ppas - pabodee naBieHue B TpyOOINpoBoax ¢ aTuieHoM, [a;
Vip - KPUTUYECKOE OTHOLLIEHUE.

To ecTh HCTEUEHHE MPOUCXOAUT CO 3BYKOBOM CKOPOCTHIO W, paBHOU

543 843
=334 [SH0p o33 |34 g
v M 28

[Tnomane menn F npu pasrepmeruszanuu (IaHIEBOro COeAUHEHHs TpyOompoBoaa nuamerpoM 150MM u
TonmuHOM menn 0,5 MM paBHa

F=mds=12-10"
Pacxon stunena - g yepe3 Takoe oTBepcTHE OyIeT paBeH
g =369 7 000012 ad =0,044,

Torga Bpemsi 00pa3zoBaHUs JOKAJIBHOTO B3PhIBOONACHOTO O0aka, 3aHuMaromiero 5 % obdbema 1exa npu
paboTe BeHTWISIIUH, OyeT paBHO
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r,=3600, g _3600,
8 - CH.X.E.B 8
100 2+ 3600
0,44
In : - 0,66
040 275 80,05 2400
100 2+ 3600

YuuTheIBas, 4TO U3 BCEW MACCHI ATHIICHA, BBIMIEANIETO B 00BEM MOMeIeHus, ToIbko 70 % ydJacTBYIOT B
00pa3oBaHUM JIOKAJTLHOTO B3PBIBOOIACHOTO O00JIaka, BpeMs 00pa3oBaHUsS AITOr0 OOJIaKa W BpeMs €ro
T
_ "1

r,=—1 =094
CYHICCTBOBAHUS MOCJIC YCTPAHCHUS YTCUKHU 3THIICHA 6y)1€T paBHO: I:I’

Bpewmst ucredeHus 3THIEHA NMPU MMEBIIMX MECTO aBapHsX 3a aHAJIM3UPYEMBbIH NEpHOJ] BpeMEHH ObLIO
paBHO 4,5, 5 u 5,5 mun. Torga ob1iee Bpems CyIIECTBOBAaHUS B3PbIBOOIIACHOIO O0JIaka, 3aHUMaroIero 5 %
o0beMa MOMELICHUS M MPEJCTABIAIOLUIET0 OMNAacHOCTh MNPH B3pbIBE I LEJIOCTHOCTU CTPOMTEIbHBIX
KOHCTPYKUMH U KU3HHU JIOJEH ¢ yueToM paboThl aBapuiHONW BEHTWIISILIMM Oy1eT paBHO

3
Sr=n(tym T Ty =my =15
=l

OTKyna BEpOSATHOCTH MOSIBICHUS B 00beMe MOMEIEHUS, JOCTATOUHOTO JUIsl 00pa3oBaHUs roproyeil cMecu
KOJIMYECTBA ITHIICHA, paBHA

3
Q2(TBy) = @r(TB)C rlas) =£Zfi_ 125

=_77 15=35-107
T p il 525600

yLII/ITBIBaSI, 4YTO B 00BEME MOMEIICHHUA IMTOCTOAHHO UMECTCA OKHUCIUTEID, IIOJTYYUM

QE{DK} = QE{DKI} = Qﬁ(bz]' =1
Toraa BeposTHOCTH 0OOpa30BaHUS TOPIOYEH CMECH ATHIIEHA C BO3IYXOM B 00bEeMe MOMeIIeHUs OyeT paBHa
Op(FC ) = Op(TBC(OK)=36-1071=36-107"

OCHOBHBIMU HUCTOYHHKAMHU 32)KUTAHHSI B3PBIBOOMACHOTO ATHICHOBO3AYIIHOTO OOJaka B IMOMEIICHUU
MOTYT OBITh JIEKTPONPUOOPHI (B Claydae UX HECOOTBETCTBUS KAaTETOPUM U T'PYIIE B3PHIBOONACHOW cpeibl),
OTKPBITHII OTOHB (TIPU MPOBEJEHUH OTHEBBIX PabOT), HCKPHI OT yaapa (Ipu pa3IUdHbIX PEMOHTHBIX paboTax)
U pa3pszl aTMOC(hepHOro 3IEKTPUUYECTBA.

[loxapHO-TeXHHYECKUM  OOCIEOBAHUEM  OTHEJIEHHMS  KOMIIPECCMM  YCTAaHOBJEHO, 4YTO  IATh
31eKkTpocBeTUIbHUKOB Mapku B3I' B pa3snoe Bpems B Teuenue 120, 100, 80, 126 u 135 y skcmtyaTupoBanuch

C HapyIICHUEM ILIEJICBOM 3aILUTBHI.

BepOHTHOCTL HaXOXIACHUSA SJICKTPOCBCTUIIBHUKOB B HCUCIIPABHOM COCTOSIHUU paBHA



5

Q=28 ——*_33600=7,7-1072
s Zl 525500

Tak kak TeMmmeparypa KoyIObl 3J€KTposamnodykud mouiHocteio 150 Bt paBna 350 °C, a temmeparypa
camoBocIiaMeHeHust stwieHa 540 °C, crienoBaTellbHO, Harperass Kojib0a He MOXET ObITb HCTOYHHKOM
3a)KUTaHMsI STUICHOBO3IYIIIHON CMECH.

VYcTaHOBIEHO, YTO 32 aHATU3UPYEMBIN MEPUOJ BPEMEHHU B TOMEIICHUH 6 pa3 MPOBOIWINCH Fa30CBapOYHbIC

pabotsl 1o 6, 8, 10, 4, 3 u 5 9y kaxnas. [loaToMy BEpOSITHOCTh TOSBICHHUS B TIOMEIICHHH OTKPHITOTO OTHSI
Oyner paBHa

f

O (TH) = Qplky) = Zl 525500 2160 =58-1073

Tak kak Temmeparypa IUIaMEHU Ta30BOM TOPEJIKM W BpEMs €€ JEWCTBUS 3HAYUTEIBHO IPEBBIIAIOT
TEMIEPATYpPYy BOCIIAMEHEHUS U BPEMsI, HEOOXOAMMOE ISl 3aKUTaHUs ATUJIEHOBO3AYIIHON CMECH, MOJIy4aeM,
4TO

Or(BH=1

PemonTHEBIE pa6OTLI C NPUMCHCHUCM HCKPOOIIACHOI'O HMHCTPYMCHTA B IIOMCHICHHHU 3a aHaJ'II/I3I/IpyeMLII71
nepuoa BpEMCHHU HE MPOBOANIINCE.

BerumciisieM BepoSTHOCT IMOSIBIICHUS B TIOMEIICHUH pa3psiia aTMOC()EpHOTO dIEKTPUIESCTRA.
[ToMemieHre PacHoNoKeHO B MECTHOCTH C HPOJOKHTENHFHOCTBIO I'PO30BOH jesTensHOCTH 50 cTox™,

nostomMy n=6 kM 2-roxt. OTcrosa, B COOTBETCTBUM ¢ (HOpMyYIOii (5) MPUIOKEHHS 3 YUCIO yAAPOB MONHHH B
3JlaHUE PAaBHO

Moyp =(1+6HS+6H) n 107 =34-107
Torma BeposITHOCTH MPSAMOTO yaapa MOJTHUHU OyIEeT paBHa
Ople)=1-g™ver =2 4.907

BrruncisieM BEpOSTHOCTh OTKa3a UCIIPABHOM MOJIHUE3AIUTHI TUTIA b 3manust kommipeccopHoi o hopmyie
(52) npunosxenwus 3

Qo) =1- §,~1-095=5-107"
Takum 00pa3om, BEpOSITHOCTh MOPAKEHUS 3JaHUSI MOJTHUEH paBHA
Qz'{clj = Qﬂ(zl}Qﬂ('ﬁg) = 1:"‘ ' 10_3_

HO)KapHO-TeXHI/I‘leCKI/IM O6CJ'I€)10B8.HI/IGM YCTAHOBJICHO, YTO 3alIUTHOC 3a3€MJICHUC, UMCIOIICECA B 3/1aHUH,
HaXOJUTCA B UCIIPABHOM COCTOSIHHUH, IIO3TOMY

Q.LT(CE) =0, QE(CE:' =0
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Tornma

O (TH) = 0 00 =17107
YuutsiBas napaMeTpsl MOJIHUM [1OTy4YUM
Cr(BH=1
Otkyna
QBT = [0 (TH) + O (THNO (B = (17107 +58-107%1=7,5-107
Takum o0pa3om, BEpOSITHOCTh B3pbIBa STHIICHOBO3AYIIHON CMECH B 00beMe MOMEILeHUs Oy/IeT paBHa:
QIBOY = O (TONE (M3 T =36-107 .7 5107 =2.7.107

Paccuntaem BeposITHOCTh BO3HHMKHOBEHHS IOXKapa B TOMENICHWU KoMmrpeccopHoul. Habmronmenwe 3a
00BEKTOM IO3BOJIMIIO YCTAHOBUTH, YTO MPUMEPHO 255 y.ron’ B MOMENEHUN KOMITPECCOPHOM, B HAPYILCHUE
MpaBUJI TIOKAPHOW 0€30MacCHOCTH, XPaHWIUCh Pa3HOOOpa3HbIE TOPIOYHE MaTepHalbl (BETOIIb, JIEPEBSIHHBIC

KOHCTPYKIUH, TPEBECHBIE OTXO/bI U T.II.), HE MPEAYCMOTPEHHBIE TEXHOJIOTUYECKUM persiaMeHToM. [ToaTomy
BEPOSATHOCTB MOSBJICHHUS B IOMELICHUHU I'OPIOYHMX BEIECTB paBHA

F 1 -2
B = FBy="EN T =— " 255 60=26107"
UplTE ) = On (T8 TP; i~ 555200

OtkyZIa BepOsSTHOCTh 00pa30BaHMs B LIeXe M0XKAPOOIIACHOH Cpe/ibl paBHA

— _ e
O (TC ) = Qp(TB 0 (OK ) = 2,610
I/I3 Sa(i)I/IKCI/IpOBaHHBIX TCIIJIOBBIX HCTOYHUKOB, KOTOpI)IC MOFYT INOABUTHCSA B LIEXC, HCTOYHUKOM 3aKUT'aHUA

AJid TBEPABIX TOpPHOYHUX BCHICCTB MABJIACTCA TOJBKO OTKpLITLIP'I Ol'OHb H pa3spsaabl aTMOC(l)epHOFO
OJICKTPHUYCCTBA. HOSTOMY BEPOATHOCTb BOSHUKHOBCHHA B OTACJICHUN KOMIIPCCCUH TT0Kapa paBHA

OO = Q(TC QL (H3ITC) = 2,6107% 75107 =1,9-107

Takum 00pa3zom, BEpOSTHOCTH TOTO, YTO B OTAECJICHUHM KOMIIPECCHM MPOHU30MIET B3PHIB JIMOO B CaMOM
KOMIIpeccope, JIMO0 B 00beMe 11eXa COCTaBUT 3HAYCHHE

QBT =1-[1-Q (BT |1-0(BO)] =1-(1- 2810y x (1-2,7.107) =27 - 107
BeposATHOCTB TOr0, 4TO B KOMIIPECCOPHOM BO3HUKHET I10Kap WIX B3PbIB, paBHA:
O IMunw B5) = QUBIN+0(T =2.7-107 +19.10% =19 107
1.3. 3akarodyenue
BeposTHOCT BOBHUKHOBEHUSI B KOMITPECCOPHOM B3pbIBA PaBHA 2,7-10'7 B I'OJl, YTO COOTBETCTBYET OAHOMY

B3pbIBY B ToJl B 3703704 aHanOrW4yHbIX 37aHUSIX, & BEPOSATHOCTh BO3HMKHOBEHHUS B HEM WJIM B3pbIBA, WU
noxapa pasHa 1,9-10 B Toy, T. €. OJMH MOXKAap WM B3PBIB B TOJ] B 5263 aHATOTMYHBIX TTOMEIICHHSIX.



2. PaccunTaTh BepOAATHOCTH BO3HMKHOBEeHUs Nokapa B peseppyape PBC 20000 HIIC «ToproJm»
2.1. JlaHHbBIC nJs pacueTa

B kadecTBe MOKapOOMAacCHOTO 00BEKTA B3AT pe3epByap ¢ HedThio oobemMoM 20000 M3, Pacuer Bemercs Ui
HOpPMAaJIbHOW AKCIUTyaTaIlil TEXHUYECKH UCIIPABHOTO pe3epByapa.

Cpennsisi pabouas temmneparypa Heptu 7=311 K. Hwkuuii u BepxHMH TemmeparypHble Npeaesbl
BocIutaMeHeHUsT He(TH paBHBL: Tyns=249 K, Tsn—=265 K. KomndgecTBo 000poTOB pe3epByapa B rof [1,s=24
roxt. Bpems cyluecTBOBaHHUs roprodeii cpe/ibl B pe3epByape MpH OTKAUKe 32 OJHH 000pOT pe3epByapa Ton=10
4y (MCKIIOYas JUIMTENbHBIN mpocTtoi). Pammyc pesepByapa PBC=2000 R=22,81 m. Bsicora pe3epByapa
H,==11,9 M. Yucno yaapoB momHuii n=6 km>-ron . Ha pesepByape numeercst MonHHe3amuTa Tuna b, mostomy

Bs=0,95.

Yucno MCKPOOHAcHBIX omepanuil mpu pydHoM usmepenuu yposHs Ns;y=1100 roa™. BeposTHOCTb mITWIIsA
(cxopocth Betpa u<l m-c?), Qu (U<1)=0,12. Umucno BKmodeHHit 3mekTposaasmwkek N,,=40-rox?. Uucino
MICKPOOTIACHBIX OIepa IMil TIpH TIPOBEJEHHH TexoOcTyxkupanus pesepsyapa Nro=24 rox’. Hikuuii u
BEPXHUU KOHIIEHTPAIIMOHHBIE Tpeienbl BocriaMeHeHus: HePTAHbIX MapoB Cuwns=0,02 % (mo obbvemy),
Cuxns=0,1 % (mo o06vemy). IIpomsBoaMTENBHOCTH, oOmeparmu HamonHeHns (=0,56 w>-cl. PaGouas
KOHIIEHTpauus napoB B pesepByape C=0,4 % (mo o0bemy). IIpogomkuTtensHOCTh BhIOpoca OoraToit cmecH
Toor==5 1.

2.2. Pacuyer

Tak kak Ha He(TEMPOBOAAX CPeaHsAs pabouas TemIeparypa Kuakoctu (Hedru) I BbilIe cpeTHEMECSYHOIM

TEMIIEPATYPhI BO3/yXa, TO 3a PACYETHYIO TEMIIEPATYPY MOBEPXHOCTHOIO CJIOS HE(PTH IIPUHUMAEM £ .

W3 ycnoBus 3agadd BHAHO, 4TO £ >¥ 4y s, MOPTOMY IIPU HENOJBUKHOM YPOBHE HE(TH BEPOATHOCTH
006pa3oBaHus roproyeii cMecH BHYTpH pesepByapa pasHa nymo Qp!l (I'C)=0, a npu otkauke HedTH paBHA

- 2410
or I =':€a5 Lo -
= (10 T 2760

¥

=2.74107

Takum o0pa3oM BepoOATHOCTH 00pa30BaHUS TOPrOYEH Cpelbl BHYTPH pe3epByapa B TeUeHHe roja Oyner
paBHa

2

Qs (rCy =1-T [1-groy] =g (rey+ Q.7 (rey =2,74-10°
iml .
Boerunciaum 4mciio nomaganuy MOJTHUU B pe3epByap To ¢opmysie (51) npunoxenus 3
Ny = QR+6H ) T, 10° = (2 2281+6° 119 6107 =82 107

Torna BeposATHOCTB MPSMOTO yIapa MOJIHUHU B pe3epByap B T€UEHHUE TOfla, BEIYMCIEHHAas 1o hopmyne (49)
NPUIIOKEHHUS 3, paBHA

Oslty) =1-™um = 13201 _ 79,192


http://www.docload.ru/Basesdoc/4/4653/index.htm#i12088881
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Brruricnum BepOSITHOCTh OTKa3a MOJIHME3AIIUTHI B TEUEHHE rojJla MPU UCIPABHOCTH MOJIHUEOTBOAA IO
dhopmyne (52) npunoxenus 3.

Q0.0 =(1-8=1-085=510"

TakuM 00pa3oM, BEpPOSITHOCTh TMOPAXECHHsS] MOJIHUEH pe3epByapa, B COOTBETCTBHH C (opmyioit (48)
MPUIIOXKEHHUs 3, paBHA

() =L )0 (5 ) = 510279102 =35-107

OO6cnenoBaHreM YCTaHOBIGHO, YTO HMEIOIIEECs Ha pe3epByape 3allUTHOE 3a3eMJICHHE HAXOAWTCS B
HUCIIPAaBHOM COCTOSAHHH, IIO3TOMY BE€POATHOCTH BTOPUYHOI'O BOS]I@f/iCTBI/IfI MOJIHMU Ha pEe3C€pByap M 3aHOCA B
HETr0 BBICOKOI'O OTEHI[MAIa paBHA HYJIIO CplCe)=0 u Qp(C5) =0

[NosiBnenne (QPUKIMOHHBIX WMCKP B pe3epByape BO3MOXHO TOJIBKO MPH MPOBEACHUH HCKPOOIACHBIX

PY4YHBIX OTepanuii Mpu U3MEpeHUH ypoBHs 1 0T60pe mpob. [TosTomy BepostHOCTD Qp(7/3) B COOTBETCTBHH C
dbopmynamu (49 u 55) npunoxxenus 3 paBHa

0a(TH,) = QA0 = (1% 152:107 = (1- 190y 15210 = 1,52 107

B oroit popmyne Q(OIT) = 1,52-10° - BeposATHOCTh OMHUOKH OINEPATOPa, BBHIMOMHSIOMIETO OMEpAIHH
U3MEPEHHS YPOBHS.

TakuM 00pa3oM, BEpOSTHOCTh TOSIBICHHS B pe3epByape Kakoro-iu0o TEIIOBOIO HCTOYHUKA B
COOTBETCTBHUHM C IIPUJIOKEHNEM 3 paBHA

Lp (T8 = Q;(THI} + L (TH =04 107

IMonarast, 4To SHEPrusi U BPEMS CYIIECTBOBAHHS 3THX HCTOYHHKOB JOCTATOYHBI IS BOCIUIAMEHEHHS
roproueit cpensl, T. € Qp(B) = | u3 mpunoxenns 3 monyunm Q, (43/'C) = 5,4-10°,

Torma BEepoOSTHOCT, BO3HHUKHOBEHHS TOKapa BHYTPH pe3epByapa B COOTBEeTCTBHH C Gdopmynon (38)
MIPWIOKEHNUS 3, paBHA

O, (TTP) = Q,(H3i T, (FCY = 54107 274 107% = 1,5- 107

W3 ycnoBusi 3amaum ciemyer, 4To paboyas KOHIEHTpamus MapoB B pe3epByape BHIIIE BEPXHETO
KOHIICHTPAIIMOHHOTO TIpe/ieiia BOCIIIaMEHEeHUS, T. €, B pe3epByape MpH HETOABMKHOM ClIo€ HE()TH HAXOAUTCS
Heroproyas cpena. [Ipu HamonmHeHnn pesepByapa HE(TBIO B €r0 OKPECTHOCTH OOpa3yercsi roprovasi cpeia,
BEPOATHOCTH BHIOPOCA KOTOPOH MOYKHO BBIYMCIUTH 1O opMmyiie (42) npuiiokeHus 3

Kol _1°24°5
T, 8760

0, (BICY = =137-107

Bo Bpems THXO# TOTo/IBI (CKOPOCTh BETpa MeHbIIe 1 M-c™t) 0Kkos10 pesepByapa 06pasyercst B3pHIBOOTIACHAS
30Ha, BEPOSTHOCTD MOSIBIICHUS KOTOPOIl paBHA

O (T = 0p p(BITI0 e <1y =1,37-107 012 = 1,6 107
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JrameTp 3TOM B3pBIBOONIACHOW 30HBI PaBEH

0,26 (1]

- =59
axme s

g
D=2R+1EI'HP[—P —002'1],92

=2-22,81+10-119[ 05604 ]

OrnpeaenuM 4rcio yaapoB MOJTHUH BO B3PHIBOOIIACHYIO 30HY
pEOT [ +6(H, +5IF e 1070 =[59+6(119 +5)F 6 10° =15-107
Torma BEpOSTHOCTh NPAMOTO y/1apa MOJIHUM B JAHHYIO 30HY paBHA
Qp,t)=1—™ o™ = 1™ = 14107

Tak Kak BEpOATHOCTh OTKaza MomHMe3ammThl Qp(t1) = 5-102, TO BepOATHOCTH MOPAKEHUS MONHHUEH
B3pBIBOONACHOM 30HBI paBHA

Cp5(Cy) = @5 (6)Q55(t) = 5107 14-107 = 7107
Otkyna Qu(TH1)=7-103,
BeposiTHOCTB MOsIBIIEHUS! OKOJIO pe3epByapa (PpUKIIMOHHBIX UCKP paBHA
0, 5(TH,) = QIOINQ, 5 () =1,52- 107 [1 — g NI | 152 10-3[1 _g—(nummj -152-107%

Hapsiny ¢ GpUKIMOHHBIMH MCKpPaMU B OKPECTHOCTSAX Pe3epByapa BO3SMOXKHO IOSIBICHHE HICKTPUYECKUX
UCKP 3aMBIKaHHS M pa3MbIKaHUA KOHTAKTOB OJJIEKTPO3aBIKEK. YUHUTHIBas COOTBETCTBHE ITONOJIHEHUS
AIIEKTPO3aJIBI)KEK KaTErOpPUH W TPYIE B3PHIBOOMACHONW CMECH, BEPOSTHOCTH IOSIBICHHS SJIEKTPHUECKHX
UCKp BbIUMCINM 10 popmynaM (49 u 54) npunoxenus 3.

Cas(THY = Opsley) =107 (1 -2 %y =107 (1 - ™y = 107

Takum o6pa30M, BCPOATHOCTL IIOABJICHUS OKOJIO PpE3CpBYyapa KaKoro-i1n0o TEeIIOBOrO HCTOYHUKA B
COOTBCTCTBHHU C IIPUITOKCHUCM 3 COCTaBHT 3HAUCHHE

QE,S(TH) = QB,S(Tﬂl) +Q3_3':TH2:' +Q3,3':TK3:' =7 10_3 +1 1':]-3 + 152 107 = 835 107

[Nonarasi, 9To 2HEPTUs M BPeMsl CYIIECTBOBAHUS 3TUX UCTOYHUKOB JIOCTATOYHBI JIJISl 3QKUTAHUS TOPIOUYEH
cpensl, u3 Gpopmynsl (49) npunoxenus 3 noayuuM npu Q=1

C,5(M3/FCY =85 1072

Torma BepOSTHOCTh BOHHKHOBCHHsI B3PhIBA B OKPECTHOCTSX Pe3epByapa B COOTBETCTBHHU C (HOpMyIoi
(39) mpunoxenus 3 paBHa

0w (BP) = 0 (TC)0; 5 (H31 TT) = 14107

OTkyzna BepOATHOCTh BOSHUKHOBEHHMsI B 30HE pe3epByapa JIn0Oo moxkapa, 1100 B3pbIBa COCTABUT 3HAUCHHE
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OUTER) =1-(1- QTR 1 - 0B = GulTP) + Q(BF) = 29107
2.3. 3aKII04YeHUE

BepoATHOCTh BO3HMKHOBEHHS B 30HE pe3epByapa Moxkapa MiM B3pbiBa cocTaBaser 2,0-10%, wgro
COOTBETCTBYET OJHOMY NOXapy WJIM B3pBIBY B roj B MaccuBe u3 3448 pesepByapoB, paboTalomux B
YCIIOBUSIX, QaHAIIOTUYHBIX PACYETHOMY.

3. Onpenenuth BeposATHOCTH Bo3aekcTBusas ODII Ha mropeil npu moxkape B NMPOEKTUPYyEeMOH 15-3TakHOM
TOCTHHHULIE TIPU Pa3IMYHBIX BAPHAHTAX CUCTEMBI IPOTUBOIOXKAPHON 3aIUTHI.

3.1. lanHble I8 pacueTa

B 3panumn mpenmnosaraeTcst yCTpONMCTBO BEHTWISIIMOHHOM cUCTeMbl NMpoTHBOABIMHOM 3amuThl (I1/13) c
BEpOATHOCTHIO A dekTuBHOrO cpadbaTteiBanus R1=0,95 u cucremsl omoBemenus moaei o nmoxape(OJIIT) ¢
BEPOSATHOCTBIO d(PdeKxTrBHOTO cpabareiBanusi R2=0,95. IIpomomKUTeTbHOCTh NPEOBIBAaHUS OTACIBHOTO
yejioBeKa B 00bekTe B cpeqHeM 18 u-cyT™ He3aBUCHMMO OT BpeMeHM roja. CTaTUCTHYECKas BEPOATHOCTD
BO3HUKHOBEHHs T10Kapa B aHAJOTMYHBIX 0ObeKTax B roj pasHa 4-10% B kadecTse pacueTHOW CHUTyaluu
MIPUHUMAEM Cilydail BOSHHMKHOBEHMsI MO’Kapa Ha MEPBOM AdTaxke. DTaX 3[aHUS pacCMAaTpUBAEM KakK OIHO
nomenienue. [llupuna nostaxkHoro kopuaopa 1,5 M, pacctosHue oT HanbosIee yAaJIeHHOr0 OMEIEHHs dTaxa
710 BBIXOJIa B JIECTHUYHYIO KJIEeTKY 40 M, 4epe3 oJuH BbIX0J 3Bakyupyrorcsa 50 uenosek, mupuHa Beixoaa 1,21
M. HopmatusHyto BepostHocTh Q" mpunuMaeM pasnoii 1-10°, BepositHOCTE Pyys, paBHOif 1-10°3,

3.2. Pacuer

O1neHKy YpOBHsI O€30MACHOCTH OINpENeNseM ISl JIFJCH, HaXOIAIIMXCS Ha 15-M 3Take TOCTHHUIIBI
(mambonee ynaneHHOM OT BbIxoza B Oe3omacHyro 30HY) npu Hamuuuu cuctem [1J[3 u OJIIL. Tak kak 3manue
000pYyJIOBaHO BEHTWJISIIIMOHHOW cucTteMor [1J[3, ero JecTHWYHBIC KIETKM CYHMTACM HE3abIMIISICMBIMH.
BepositHocTh Q3 BEIUHCIsIEM 110 hopMmyie (33) npritoKeHus 2

O = 0,0004{1-(1-(1-0,95(1- 0,95} =1-10°

yLII/ITI)IBaSI, qTo OTHGHBHBIfI YCJIOBCK HAXOJUTCA B I'OCTUHUIIC 18 Y, TO BEPOATHOCTL €ro NpUCYTCTBUA B

BB oo3s

3/IaHUH TIPH TIOKape TIPMHUMAEM PABHOH OTHONIEHHIO 2% . C y4eToM 3TOro OKOHYaTeJIbHO 3HAYCHHE
6yner pasHo 0,75-10° uto mempme QY. Yciosue (opmynsl (2) TpHIOKEHHS 2 BBINOTHAETCS, MOITOMY
0€30MacHOCTh JIIOJICH B 37aHMM Ha clydail BO3HMKHOBEHHs IoXkapa oOecredeHa. PaccMorpum BapuaHT
KOMIIOHOBKHM ITPOTHBOIOKapHOM 3aluThl 0e3 cucreMsl onoBeweHusd. llpm stom Bpems OJI0KMpOBaHHSA
9BaKYallMOHHBIX MyTE€H T6; HA ATaKe MOKapa MPUHMMAEM PaBHbIM | MHMH B COOTBETCTBHM C TPEOOBAHUAMHU
CTPOUTENIbHBIX HOPM M TpaBWJ NMPOEKTUPOBAHUS 3AaHUN M coopykeHHH. PacueTHoe BpeMs sBakyanuu tp,
OIpE/ICIECHHOE B COOTBETCTBUU C TeMHU ke HopMmamu, paBHO 0,47 mMuH. Bpems Hauana sBakyalUd Tu.,
NpUHUMaeM paBHBIM 2 MHUH. BeposTHOCTh 3Bakyauuu P, Ans 3Taka mokapa BbluuciseM 1o dopmyne (5)
MPUITIOKEHUS 2.

_1-047

Py = 0,265

BepositHocTh Qg BRIUHCISIEM IO hopmyIie (3) mpuIoxKeHus 2.

2, = 0,0004{1-(1-{1-0,265(1-0,0010}1- 0,95 = 146107
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IMockonbky Qp>Q"s, To ycnoBue Oe3omacHOCTH i JroAed no ¢opmyse (2) NpUIOKEHHs 2 Ha dTaxe
[o’kapa He OTBeYaeT TpeOyeMoMy, - U, CJIEJJOBATENIbHO, B PACCMAaTPUBAEMOM OOBEKTE HE BBIIOJIHAETCS IIPU
OTCYTCTBHM CUCTEMBI OTIOBELIEHUS.

4, OHpeI[eJ'II/ITB KaTCTOPHUIO M KJIACC B3prBOOHaCHOﬁ 30HBI IIOMCHICHHUA, B KOTOPOM pPa3MCIIACTCA
TEXHOJIOTHICCKHI nmpouccc ¢ UCIOJIb30BAHUEM all€TOHA.

4.1. lannbie AJig pacueTa

ALIETOH HAXOAHWTCA B aMIapaTe ¢ MAKCHMATIbHBIM 00beMOM 3amoHeHus Vau, paBueiM 0,07 M5, 1 B 1ieHTpe
MOMeEIIeHUs HaJl ypoBHeM moja. [nuHa L1 HamopHOTro U 00Boasmiero tpybomnpoBoaos auametpom d 0,05. m
paBHa cooTBeTcTBeHHO 3 M 10m. IlpousBomuTensHocTh ¢ Hacoca 0,01 m-mum™. OTkmoueHue Hacoca

aBToMaTHueckoe. OO0beM V, momemenust coctapiaser 10000 m° (48x24x8,7). OCHOBHBIE CTPOHMTEIBHEIE

. AF
KOHCTPYKIIMU 3JaHUS KeNe300€TOHHBIE, U TPEJCITbHO JOMYCTUMBIA MPHUPOCT IABICHUS ACT st HUX
coctapiser 25 kI1a. KpatHocTs 4 aBapuiiHO#l BeHTHIAIMHK paBHa 10 ul,

CKOpOCTb BO3/YIIHOTO MOTOKA M B MOMEIIEHUH Hpu paboTe aBapuiiHOM BeHTWIsAnuu pasBHa 1,0 m-c™.

TemmeparTypa aneToHa paBHA TeMIIEpaType Bo3ayxa u coctapiseT 293 K. ITnoTHOCTS p ameToHa 792 Kr-m™.

4.2. Pacuer

OO6beM aleToHa M°, BBIIIEAMIEr0 U3 TPYOOIPOBOIOB, COCTABIAET

2 , 2
d Ly =001 2+w-13=ﬂ,046,

Pre =g T+

TAC T - BpEMs aBTOMATUYCCKOTI'O OTKIIFOYCHUA HAaCOCa, PaBHOC 2 MUH.

O0beMm MNOCTYIIMBIICTO allCTOHA, M3, B IOMCIICHUEC

Va=Vrp + Vo =0046 + 0,07 = 0116
ITnomia e pasnuBa alleTOHA IPUHEMAeM paBHOMH 116 M2,
Cxopocts ncrnapesnst (Wicn), Kr-c-M, paBHa
Wyep = 10°107°77.58.08 24,54 =144 107
Macca mapos anerona (My), Kr, 00pa3yromuxcs pu aBapuitHOM pa3JiMBE paBHA
My=144.107 116 . 3600 = 6013

CrnenoBarenbHO, MPUHUMAEM, YTO BECh PA3JIMBLIMICS alleTOH, KT, 3a BpEMs aBapuUlHOW CUTYyallMH, paBHOE
3600 c, ucmapurcs B 00beM OMEIIEHUS, T. €.

mg=0116"792 =919

CrexnoMeTpuueckasi KOHLIEHTpalKs apoB aneToHa npu =4 paBHa
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100
cT

=— """ =491 (no ofreeans).
1+454 4 ': )

KOHI_ICHTpaI_II/IH HACbIIICHHBIX ITAPOB IIOJIY4YacTCs paBHOﬁ

24 54
=100 22— =24 22 (no cfeean).
H 1013 ( A7)

Otnomenune Cy/(1,9-Cer)>1, crienoBarensho, npuaumaem Z=0,3.

CBOGOIHBI 00BEM TOMEIICHHS, M°

Vg = 0,8 10000 = 2000.
Bpewms ucnapenus, 4, COCTaBUT

T:m;ﬁﬂ[}:&lﬂB
144116

Koaddunment nonyyaercst paBHbIM
E=10-0153+1=2153
MakcuMmalibHO BO3MOJKHAsI Macca aleToHa, KT

_ 254818000 2,414 2,53
g00-100-0.3

g = 2493,

[Mockonbky My(91,9 kr)<Mmax(249,8 Kr), TO MOMEIIEHHE B IIEJIOM OTHOCHUTCS K HEB3PBIBOTIO’KAPOOIIACHBIM.

PaccTostHUS Xixns, Yixns ¥ Zixns COCTABISIOT IPH YpOBHE 3HAYMMOcTH Q=510

04
550 0 127-2.5%9
Kpprs=L{mrps= 11958 48[ In ] =785

3800 2,91

0,5
550 0 127259

= =[0,3536- 877 In = d =042,
HEODE [3600 291 ]

Tac

81,9100
2,53+ 24,22 2,414 5000

= 24,22[ ] =259 (no obverg).

4.3. 3akn04yeHue
Takum oOpa3om, B3pbIBOOE30IIaCHBIE PACCTOSIHUS COCTABISIOT COOTBETCTBEHHO Re>7,85 M u Z6>3 M.

B3priBoonacHas 30Ha ¢ pazmepamu Rs<7,85 M u Zs<3 M oTHocutcs Kk kiaccy B-la. Cxematuuecku



B3PbIBOOIIaCHAA 30HA H306pa>1<eHa Ha 4CpT. 9.

1 - nomemenue; 2 - annapat; 3 - B3pbIBOONACHAs 30HA
Yepr. 9

5. OHpe,Z[eJ'II/ITb KaTCropuro Mpou3BOJACTBA, B KOTOPOM HAXOJUTCA YyHAaCTOK O6pa6OTKI/I 3€PHA U HUKJIOH IJIA
OIpCACICHHUA 3€pHOBOfI IbUIM B CUCTCMC BCHTHIIAIIUUA.

5.1. JlanHble AJig pacueTa

Macca 3epHOBOM MbLIM, CKAIUIMBAIOLIEWCS B LHUKIOHE M, coctaBiger 20000 r. Ilpom3BoauTenbHOCTH
IUKJIOHA ( 1o mbutk cocTasisget 100 I-MHH L., Bpemsi T aBTOMaTHYECKOTO OTKJIIOYEHHUS IMKJIOHA HE Ooiiee 2
MuH. CBOGOHBII 066eM moMereHnst Vs, paBeH 10000 M. OcTanbHble HCXOAHBIE AaHHBIE: My=500 T; B1=1;
n=14; Ky=0,6; K;=1; Kis=1; Q=16700 kJx-krl; To=300 K; =10 kJx-krt; T,=300 K; Cpo=1,0 KJx-kr L
pe=1,29 kM2, Pron=25 xIla; Po=101 xIla; Z=1,0.

5.2. Pacuer

Macca OTI0KUBIIEHCS MTBUTH K MOMEHTY 04epETHON YOOPKH T, COCTABUT

500 1-(1-086"
-—— |41 — ="
Tor TTYT 06 06

lz = 3146
Pacuernast macca nbLIH, T, y4aCTBYIOIIEH B 00pa30BaHWU B3PHIBOOTIACHOW CMECH, paBHA
Mg =g Kpqtim, togr)Ky=23346

MaxkcumanbHO BO3MOXHYIO MaccCy FOpIO'-IGﬁ IbIINW, KI', BBIYHUCJIIACM I10 (1)OpMy.]'IC

Mgﬂﬂ Ty Cro g Vi
F,0Z

=574

i

Pl =

5.3. 3akawueHue
3HaueHue M, He MPEBbIIAET Mmax, CIEI0BATENBHO, IOMEIIEHHE HE OTHOCUTCS K B3PBIBOIOXKAPOOTIACHBIM.

6. Paccuntath BEepOATHOCTb BO3HMKHOBEHHS IOKapa OT €MKOCTHOTO IYCKOPETyJIHpPYIOLIETo ammapara
(ITPA) nna momuHecueHTHbIX Jamn Ha W=40 Bt u U=220 B.

6.1. JlaHHble AJis1 pacyeTa NpuBeieHbl B Ta0d. 13.

B pe3yabTaTe HUCHBITAHUN IMMOJIYYCHO!

Taonuna 13



Temmeparypa 00607104kH B HanboJiee HArpeToM MecTe IpU paboTe B aHOMAIIBHBIX pexumMax, K
IMapamerp| JAuTenbHBIN MyCKOBOM PexumM ¢ KOpOTKO3aMKHYTBIM JuTeNnbHbIA MyCKOBOU PeXHUM C KOPOTKO3aMKHYTHIM
PEXUM KOH/IEHCATOPOM KOHJICHCATOPOM
T 375 380 430
c 6,80 5,16 7,38
6.2. Pacuer

Pacuer Bo3HMKHOBeHus noxapa ot [IPA Benem mo nmpunoxxenuro 5, IIPA sBIseTCsS COCTaBHOM 4YacThIO
U3JeNUsl C HAaJMYUEM BOKPYI HEro roprouero marepuaia (KOMIayH[, KI€MMHas KOJIOJKAa); MpOM3BEIECHUE
BepositHocTeit Q(/IP)xQ(H3) o603naunm yepe3 Q(ai); TOraa U3 MPUIOKEHUS] 5 MOKHO 3aMucaTh

k
Qq=C(8)| 2 00a) QT |,
iel

e Q. - HOpMATHBHAS BEPOATHOCTH BOSHUKHOBEHHS TI0Kapa MPH BOCIIIAMEHEHNH anmapara, pasHas 107,

Q(B) - BeposITHOCTH BOCIIAMEHCHHMs arapara WM BbIOpOCa W3 HEro IUIAMEHH NpU TeMIeparype
nosepxHoctu ITPA (B Haubosee HarpeToM MecTe), PaBHOM MM MPEBbIIAIOIIEH KPUTHYECKYIO;

Q(ai) - BeposTHOCTB pabOTHI ammapara B i-M (II0KapOOIacHOM) PEXKHME;
Qi(Ti) - BepOATHOCTH JTOCTHXKEHHS MTOBEPXHOCTHIO ammapata (B HauOoJiee HArPEeTOM MECTE) KPUTUIECKOM
(moXkapoornacHoi)  TeMIeparyphl, KOTOpass ~ paBHa  TeMIepaType  BOCIUIAMCHCHHS

(camoBOCTUTAMEHEHHS ) M30JISIIIMOHHOTO MaTepuraa;

K - 4KCII0 MOKapOOIaCHBIX AaHOMAITBHBIX PEKUMOB Pa0bOThI, XaPAKTEPHOE 11 KOHKPETHOTO UCTIOTHEHHUS
ITPA.

Jlyis olleHKH MO’KapHOM OMacHOCTH MPOBOAMM HCHbITaHHE Ha necatu oOpasuax I[IPA. 3a temneparypy B
HauboJiee HarpeToOM MecTe IPUHUMAEM CpeHee apu(METHIECKOE 3HAUCHNE TEMIIEPaTyp B UCTIBITAHUSIX

10
2.7
= -l

“ D

,Z[OHOJIHI/ITGJII)HO OnpeacACT CpCAHCC KBAAPATUICCKOC OTKIIOHCHUC

rae ®j - 6e3pa3MepHbId mapaMeTp, 3HaAYEHUE KOTOPOTO BHIOMPACTCS MO TaOJWYHBIM JAaHHBIM, B 3aBUCUMOCTH
0T Ge3pa3MepHOro napaMerpa o, B pacrnpeaencHun CTbIOJEHTA.

Beruncnsiem (i) mo gpopmysie
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"-."ﬁ(Tx B Tc:.:-:'

o

1

rae Tk - KpuTHYEeCKas TeMIeparypa.

3nauenue (7x) npumenutensHo it [IPA Beraucisem mo gpopmysie

10

Z(Tg.:r + Tm:'

Ty = — o o,
¥ 20

rie Ty, Tsj - TeMOepaTypa ; J-ro ammapata (B HanOoJjee HarpeTOM MeCTe), COOTBETCTBEHHO, NIPU TOSBICHUN
MIEPBOTO JIbIMA U MIPU «BBIXOJIE» alnapara u3 cTpos (MpeKpanieH!uH TOKa B IIeTH).

3nauenne Q(B) BorunciseM o dopmyite (155) npunokenus 5 npu n=10.

3HaveHne kputHueckor Ttemmepatypbl (Tx) coctaBmino 442,1 K, mpu 3TOM U3 [ECATH HCIBITYEMbBIX
anmnapaTtoB y IByX ObLI 3apukcupoBan BeiOpoc miamenu (M=1 Q(B)=0,36).

Pesynbrathl pacyera ykazansl B Ta01. 14.

TaoOnuna 14
[Tapamerp| JlinuTenbHBINA IYCKOBON PexxuM ¢ KOpOTKO3aMKHYTBIM JnuTenbHBIN yCKOBOW PEKUM C
pexum (i=1) KoHJIeHcaTopoM (i=2) KOPOTKO3aMKHYTBIM KOHeHcaTopoM (i=3)
0,06 0,1 0,006
30,9 37,8 4,967
1 1 0,99967
0 0 0,00033

6.3. 3aknueHue

Takum oOpa3oM, pacyeTHass BEpPOSATHOCTh, BO3HMKHOBeHHMsS mokapa ot IIPA  paBHa Q.=l
(0,06-0+0,1-0+0,006-0,00033)-0,36=7,1-10", uto mensmte 1-10°,. 1. e. [IPA noxapobe3onaceH.

IIPH/IOKEHHUE 7
Cnpagounoe

TPEBOBAHUSA MOKAPHOM BE3OITACHOCTH 110 COBMECTHOMY XPAHEHHUIO
BEIIMECTB 1 MATEPUAJIOB

TpeboBanus mpegHa3HAuyarOTCs A BCEX NPEANPUSATHH, OpraHu3aluid U OOBEKTOB HE3aBUCHUMO OT HUX
BEJJOMCTBEHHOH NMOJIYMHEHHOCTH, UMEIOLIMX CKJIaAbl UM 0a3bl Ui XpaHEHUs BEILECTB U MaTepHAJIOB.

TpebGoBaHus HEe pacnpOCTPAHSIOTCS HAa B3pbIBUATHIE M PaJMOAKTHBHbBIE BEIIECTBA U MaTepuajbl, KOTOPbIE
JOJKHBI XPAaHUTBCS U IIEPEBO3UTHCS 110 CIIELIUAIIBHBIM IIPABUIIAM.

BC,Z[OMCTBCHHBIC JOKYMCHTBI, PCrIIaMCHTHPYIOIIUC ITOKAPHYIO 0e30I1acHOCTh IIpru XpaHCHHUH BCHICCTB H
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MaTepHaoB, TOJKHBI OBITh MPUBECHBI B COOTBETCTBUU C HACTOSIIMMHU TpeOoBaHUSIMHU.
1. OBIIME NMOJIO)KEHUSA
1.1. BO3MOXXHOCTH COBMECTHOI'O XpPAHEHHS BEIIECTB M MATEPHUAIIOB OMNPEACISIETCS Ha OCHOBAaHUHU
KOJIMYECTBEHHOT'O Yy4eTa MOoKa3aTesell MOoKapHOM OMacHOCTH, TOKCUYHOCTH, XMMHUYECKOM aKTUBHOCTH, a

TaK)K€ OJJHOPOJHOCTH CPE/ICTB MOXKAPOTYIICHHUS.

1.2. B 3aBUCUMOCTH OT COYETaHUs CBOICTB, IepeUHCIEHHBIX B 1. 1.1, BemiecTBa 1 MaTepualbl MOT'YT ObITh
COBMECTHUMBIMU UJIM HECOBMECTUMBIMU APYT € APYIOM IIPU XPAaHEHUH.

1.3. HecoBMeCcTUMBIMM Ha3bIBAKOTCSI TAKUE BEIECTBA U MAaTE€pPHAJIbI, KOTOPHIE NIPU XPAaHEHUH COBMECTHO
(Oe3 yyera 3alIMTHBIX CBOMCTB Tapbl WM YITAKOBKH);

YBCIMYHUBAIOT TMOXKAPHYIO OINACHOCTHL KaXAOro U3 pacCMATpUBACMBIX MATCpUAIIOB ©W BCHICCTB B
OTACIBbHOCTH,

BBI3BIBAIOT JOIOJHHUTECIBHBIC TPYAHOCTH IIPHU TYHICHUHN I10Kapa,

yCYTyOJISIOT SKOJIOTHYECKYI0O OOCTAaHOBKY IPH IMOKape (10 CPaBHEHHIO C TOXKAPOM OT/AEIBHBIX BEIIECTB H
MaTEepUaJIOB, B3STHIX B COOTBETCTBYIOIIEM KOJIUYECTBE);

BCTYIAIOT B PEAKILUIO B3aUMOJEHCTBUS APYT C IPYroM ¢ 00pa30BaHUEM OINACHBIX BEILIECTB.

1.4. Tlo noTeHMaIbHOI OMACHOCTH BbI3bIBATh MOXKAp, YCUIMBATH OMACHBIE (PAKTOPHI MOXKapa, OTPABIAThH
cpeny obutanus (BO31yX, BOAy, MOYBY, (uopy, hayHy U T. 1.), BO3IEHCTBOBAaTh Ha YEJIOBEKA uepe3 KOXKY,
CIIM3UCTBIE 00O0JIOUKH JIbIXaTEIbHBIX IyTEH MMyTeM HENOCPEICTBEHHOTO KOHTAKTa UM Ha PACCTOSHUU KaK Mpu
HOpPMAaJIbHBIX YCIIOBUSX, TAK U IIPU MI0’Kape, BEIIECTBA U MaTEpUAIIbl IEJIATCS Ha pa3psiabl:

0Oe30IacHbIE;

MaJIOOIaCHBIE;

OTacHBIE;

oco0oonacHble.

B 3aBrcHMOCTH OT pa3psijia BEIIECTBA U MaTepHasia Ha3HAYarOTCs YCIOBHS ero XxpaHeHus (cm. m. 1.5-1.9).

1.5. K Ge3omacHbIM OTHOCAT HETOPIOYME BELIECTBA M MaTepHajbl B HETOPIOYEH YIAKOBKE, KOTOpBIE B
YCIOBUSIX TMOKapa HE BBIIENSAIOT OMACHBIX (TOPIOYUX, SJOBUTHIX, €AKUX) MPOAYKTOB pa3NOKEHUS WIU
OKHCIICHHS, HE 00Pa3yIOT B3pPBHIBYATHIX MIIM MOKAPOOTACHBIX, SAOBUTHIX, €IKUX, IK30TEPMHUUECKUX CMeceH ¢

JPYTUMU BEIIECTBAMM.

bezomacabIe BCIICCTBA W MATCPHAJIBI CICAYCT XPAHUTH B IIOMCIICHUAX HJIM HA ILIOIIagKax JIFOOOT0 THUITA
(CCJ'II/I 9TO HC MMPOTUBOPCYUT TCXHUYICCKUM YCJIIOBUAM Ha BCI_I_ICCTBO) .

1.6. K ManoomnacHeIM OTHOCST TaKHe TOPIOYHE U TPYIHOTOPIOYHE BEIIECTBA U MaTepHAIIbI, KOTOPBIC HE
OTHOCATCS K Oe30omacHbIM (11. 1.5) u Ha KoTOpBIe HE pacnpocTpanstoTcs Tpedbosanus ['OCT 19433,

MaioonacHsle BELECTBA PA3AEIIAIOT Ha CIEIYIOLHE MPYIIIbL:


http://www.docload.ru/Basesdoc/4/4653/index.htm#i23472130

a) HJIKHME BeIlecTBa ¢ Temneparypoii Bensiku 6osnee 90 °C;

0) TBep/bIe BEIIECTBA M MAaTEPHUAJIbI, BOCIUIAMEHSIOIIMECS OT JCHCTBUS ra30BOM ropeiku B TedeHue 120 ¢
u Ooiee;

B) BCIICCTBA U MATCpHUaJibl, KOTOPHIC B YCJIOBUAX CICHHUAJIBHBIX HUCHBITAHUN CIIOCOOHBI CaMOHarpeBaThbCAa
1o temneparypsl Huxe 150 °C 3a Bpems Oosiee 24 1 ipu Temnepatype okpyxatomieid cpeast 140 °C;

') BEIIECTBA U MaTE€pUaJIbl, KOTOPHIC MPU B3aUMOACHCTBUN C BOAOW BBIICIISIO BOCIIAMEHSIOIINECS Ta3bl C
HHTEHCUBHOCTHIO MeHee 0,5 z[M?’ Kr'1~q'l;

1) BEIIECTBA U MaTepHaJIbl SJOBUTHIE CO CPEITHECMEPTENHHOM 10301 NP BBEJIEHUH B kemyaok 6onee 500
mr-kr! (ecnm oHnm xuukue) wim Gomee 2000 Mr-M™ (ecitu OHM TBepIble) WM CO CPEIHECMEPTEIBHOM 10301
IIpY HAaHECEHHWH Ha KOXy 6onee 2500 mMr-xrl wim co cpemHecMepTenbHOH 1030H NpH BIbIXaHHH Ooiee 20
MF-;[M'S;

€) BEIIeCTBa U MaTepuabl cialdble enKkue U (WIM) KOPPO3HOHHBIE CO CIETYIOUIMMH TOKA3aTeIsIMH: BpeMs
KOHTaKTa, B T€YCHUE KOTOPOTO BO3HUKACT BUIAMMBIA HEKPO3 KOKHOW TKaHHU JKUBOTHBIX (O€JIBIX KpBIC) Oojee
24 4, ckopocTb Koppo3uu cranbHo (CT13) u anmomMuHueBol (A6) MOBEPXHOCTH MeHee | MM B rof.

1.7. K ManoomacHbIM OTHOCATCSI TaK)K€ HETOPIOUME BELIECTBA M MaTepuaisl 1o . 1.6 B roprouei
YIaKOBKE.

ManoonacHple BEIIECTBA W MAaTEpHANbl JOIMYCKASTCS XPAaHUTh B TIOMEHICHUSX BCEX CTCICHEH
OTHECTOMKOCTH (KpoMe V CTeleHn).

1.8. K omacHbIM OTHOCSITCSI TOPIOYHE W HETOPIOYHME BEIIECTBA W MaTepHalibl, 00Jaaronue CBOMCTBAMU,
NPOSIBJICHWE KOTOPBIX MOXET NPUBECTH K B3pBIBY, IMOXKapy, THOENH, TPaBMHUPOBAHUIO, OTPABJICHHUIO,
o0y4yeHuo, 3a00JEBAaHUIO JIOACH M KUBOTHBIX, MOBPEKACHUIO COOPYKCHHUH, TPaHCIOPTHBIX CPEJICTB.
OnacHble CBOWCTBAa MOTYT INpPOSIBIATBHCS KaK IPU HOPMAJbHBIX YCIOBUSIX, TaK U IPU aBapUHHBIX, KaK Y
BEIIECTB B UNCTOM BH/JIE, TAK U MPH B3aUMOJACHCTBUM UX C BEIIECTBAMU M MaTepHallaMu JAPYrUX KaTeropui mo
I'OCT 19433.

OnacHbie BCIICCTBA U MaTCpHUaJibl H606X0,[[I/IMO XpPaHUTh B CKIIaJlax | u Il creneHy OrHECTORKOCTH.

1.9. K ocoboonacHbIM OTHOCATCS Takue omacHele (cM. m. 1.8) BemecTBa M Marepuasbl, KOTOpbIE
HECOBMECTHMBI C BEIIECTBAMU U MaTepuaiaMu o1HOM ¢ HuMu kareropuu no I'OCT 19433.

OcoboonacHble BelIecTBAa U MaTepHaibl HEOOX0IUMO XpaHHuTh B ckianax | u Il crenenn oramecTodkocTu
IIPEUMYIIECTBEHHO B OTACJIBHO CTOSUIMX 3/1aHUSAX.

2. YCJIOBUSA COBMECTHOI'O XPAHEHUWS BEHIECTB U MATEPUAJIOB

2.1. BemecTBa W Marepualibl, OTHOCSIIUECS K paspsay OCOOOOMACHBIX, NMPH XPAaHCHHH HEOOXOIUMO
pacroyiarath Tak, Kak yka3zaHo B Ta0J. 15.

2.2. BemecTBa 1 MaTepuabl, OTHOCSIIHECS K pa3psily ONAcHbBIX, IPH XpPaHEHUH HEOOX0ANMO Pacloiarath
TaK, KaKk yKka3aHo B Ta0i. 16.

23 B nop;{mce NCKIIFOUCHUsL IIOHyCKaeTCSI XpaHeHI/Ie OCO600H8.CHLIX M1 OIIaCHBIX BCHICCTB U MaTepI/IaHOB B
omHOM ckiaje. [Ipu 3ToM ux HEOOX0IMMO pacmojaraTh TaK, Kak yka3zaHo B Ta0u. 17.
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24. B OOHOM IIOMCHICHUHN CKJIaJla 3alpClIacTCd XpaHUTh BCHICCTBA W MaATCpUalibl, HMCIOMIUC
HCOJHOPOAHLBIC CPEACTBA MMOKAPOTYIICHH .

IIPH/IO/KEHHUE 8

METO/I ONPEJIEJEHMS BE30MACHOM IJIOIIAJNA PASTEPMETHU3ALIMYA
OBOPYJOBAHUS

Hacrosmmuii mMeron mnpelHa3HayeH Uil OIpejaesieHUs Oe30macHOM IUIOIAAM pasrepMeTu3aluu (Takas
IoHaab COPOCHOTO CEUEHUS MPEIOXPAHUTEILHOTO YCTPOMCTBA, BCKPBHITUE KOTOPOI B MPOIECCE CrOpaHMS
CMECH BHYTpHM 000pYyJIOBaHMsI, HAI[pUMEp, anmnapara, Mo3BOJSET COXPAaHUTh MOCIEIHUN OT pa3pylIeHUs WU
nedopMaliii) TEXHOJIOTMYECKOro OO0OpylOBaHUS, B KOTOpPOM OOpaIiaimTcs, nepepadaThiBalOTCS WU
MOJIy4aloTCs TOpPIOYME Ta3bl, XHUJAKOCTH, CIOCOOHBIE CO3/1aBaThb C BO3AYXOM WIHM JpYyr C JpyroMm
B3pPBIBOOMACHBIE CMECH, CrOparollfe JaMHHApHO WIM TypOYJIEHTHO BO (DPOHTATBHOM pEXUME.
PasrepmeTruzanus - HauOosiee pacnpoCTpaHEHHbIH CHOCOO MOXKAapOB3PHIBO3ALIUTEI TEXHOJIOIMUYECKOIO
000py/noBaHus, 3aKIIOYAIONINICS B OCHAIIEHUU €r0 MPeJOXpaHUTEeIbHBIMU MeMOpaHamMu U (WUJIM) APYTUMHU
pasrepMeTH3NpYOIUMU YCTPOMCTBAMU C TAaKOM IUIOLIAJbI0 COPOCHOTO CEYEHHs, KOTopas JOCTaTO4YHA JUIs
TOro, 4YTOOBI TPENOTBPATUTH pa3pylleHHe OO0OpYyJOBaHHMS OT B3pbIBA M HCKIIOUUTH MOCJEIYyIOIIee
MOCTYIUIEHHE BCEN MacChl TOPIOYETO BEILIECTBA B OKPYIKAIOLEE IPOCTPAHCTBO, T. €. BTOPUYHBIN MOXKap.

MeTOII HC paCHpOCTpaHHeTCH Ha CUCTEMbI, CKIIOHHBIC K JCTOHALIUU U1 OGLGMHOMY CaAMOBOCIINIAMCHCHHUIO.
1. CYIITHOCTH METOJIA

BGSOHaCHYIO mIomajib pasrcpMeTu3anu ONpCACIAIOT MO0 PACUYHCTHBIM q)OpMy.]'IaM Ha OCHOBC JaHHBIX O
nmapamMeTpax TEXHOJIOTHYCCKOI'O 060py)1013aH1/151, YCIOBHUAX BCACHUA mponecca )51 IIOKa3aTeiasax
IMOKapOB3PbIBOOIIACHOCTHU BCUICCTB.

Mertoj ycTaHaBIMBAET 3aBHCUMOCTH 0€30MacHOi IUIOMAaN pa3srepMeTH3alul 0T 00beMa M MaKCUMAJIbHO
JOMYCTUMOTO  JIABJICHUS BHYTPH HEro, JaBJCHHUS W  TEMIEpaTypbl TEXHOJOTHMYECKOW  Cpesbl,
TEPMOAMHAMHYECKHX M TEPMOKMHETHYECKHX MapaMeTpPOB TOPIOYEH CMECH, YCIOBUI HCTEYEHHS, CTETIEHH
TypOyIu3aum.

2. ®POPMY.JIbI JJ51 PACUETA BE3OITACHOM IVIOIIAIA PASTEPMETHU3ALIAA

2.1. BCSOHaCHYIO miomaab pasrepMeTu3anmu TCXHOJOIHYCCKOIo O60py,I[OBaHI/I$I C TIa3o0IapoOBbIMHU
CMCCAMU OIMPECACIIAIOT IO CIICAYIOIIUM 6C3pa3MepHLIM KPpUTCpHUAJIbHBIM COOTHOUICHHUAM:

s PED

&, 1) (158)

lam, =2

JUIsl 000pyOBaHMsI, PACCYMTAHHOTO HAa MAaKCHMaJbHOE OTHOCUTENIBHOE JAaBJIEHHE B3pbIBa (npu
E :2

OJIHOBPEMEHHOM BBINIOJIHEHUU YyCJOBHs “* = “F¥ B 3HameHarene Qopmynsl (158) comHoxuTETH I:?"Tm_l)
OTCYTCTBYET), U

WEU?QM

JE (159)



Ui 000pYAOBaHUs, BBIACPKUBAIOIIETO J[JAaBICHHWE B3phIBA B JUANa30HE OTHOCUTENBHBIX 3HAYCHUU
24 b < ;?Tf.

B dopmynax (158) u (159) npussatel cienyromue o0o3HaueHus (MHIACKCHI 1, U, €, M OTHOCSTCS
COOTBETCTBEHHO K HauyallbHBIM IapameTpaM, MapamMerpaM TOprouei CMEecH, XapaKTepHCTHKaM TOPSHHS B
3aMKHYTOM COCY/I€, MAKCUMaJIbHBIM JIOITYCTUMbBIM 3Ha4eHUsIM). KomIuieke noaoous

1 JHF| R, }ﬁ/

1
) g vl I
(367,17 P M, Sy (160)

W

T. €. TPEACTaBIsieT cO00 C TOYHOCTBIO IO TIOCTOSTHHOTO MHOXKHTEIS MPOW3BEICHHUE BYX OTHOIICHHU -
3¢ (GEeKTUBHON IJIOMIAM pa3repMeTH3alui K BHYTPEHHEH MOBEPXHOCTH C(EpUUECKOro cocyla pPaBHOTO
o0beMa U CKOPOCTH 3BYKa B UCXOJIHOM CMECH K HAYaJIIbHOW HOPMAJIbHOW CKOPOCTHU TIaMeHHU. B BhIpakeHUn
U1 KoMIuiekca mogoous W (160):

M - YHUCIIO «IIH»,

H - xoddduIMeHT pacxoma NpU HMCTEUEHHMM CBEXeil cMecH M (MIIM) NPOAYKTOB CrOpaHHS depes
YCTPOHCTBO B3PBIBOpA3pEKEHU (IIPeIoXpaHUTEIbHAast MeMOpaHa, KilaraH, pa3repMeTu3arop M T. I.);

F - miomas pasrepMeTH3anuy (COpOCHOTO CEUeHNs), M2

V - .MakcUManbpHBI BHYTPEHHHH 00BEM cOCyla, B KOTOPOM BO3MOXHO OO0pa3oBaHHE TOprOYei
razonapoBoii cmecH, M>,

R = 8314 JIx-kmons 'K - yanBepcansHas razosas mocTosHHAS;
Tui - Temnepatypa roproueii cmecu. K;
M - .MoneKynsipHas Macca roproueii CMecH, KI-KMOJTb

Sui - HOpMasbHasi CKOPOCTb pACIpPOCTPAaHEHHUsS IUIAMEHM IpPU HAYaJIbHBIX 3HAYEHUSX JaBICHUS U
TeMIIepaTypsl Toproueii cMecH, M-c™.

Hpyrue o6o3naueHus B popmynax (158) u (159):

-
I
T |th

- OTHOCHUTEJIBHOE MAKCHUMAaJIbHO JIOIYCTHMOE JABJICHUE B alIapare, KOTOPOe HE NMPUBOAUT K €ro
nedopmanuu 1 (WIn) pa3pyLneHHIo;

Pm - abconoTHOE MakCUMalbHO NOMYCTHUMOE JaBIIEHHWE BHYTPHU ammaparta, KOTOpOEe HE MPUBOAMUT K €ro
nedopmanuu u (W) paspymienuto, I1a;

Pi - aOcomoTHOe HayajabHOE [ABICHHE TIOpHOYEH CMECH B ammapare, MpH KOTOPOM HPOUCXOIUT
MHHUIUMpOBaHUe ropenus, Ila;

P' - abcommoTHOE JaBlIeHHE B MPOCTPAHCTBE, B KOTOPOM IPOUCXOTUT UCTEUECHUE, B MOMEHT JIOCTIKEHHUS
MaKCHUMAaJIbHOTO JaBJICHHs B3pbIBa BHYTPH amnmnapata (atMocdepa, OydhepHas eMKOCTb U T. 11.), [1a;
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- OTHOCUTEJIbHOE MAKCUMAaJIbHOE J1aBJIEHUE B3pbIBA JaHHOW TOpIOYEi cMecu B 3aMKHYTOM COCY/IE;

P. - abconoTHOE MaKCUMalbHOE JIaBJICHHE B3phbIBa JIAHHOW TOPIOYEM CMECH B 3aMKHYTOM COCY/AE MpH
HayaJIbHOM AaBieHun cMecu Pj, Ila;

Ei - xoaddumment pacumupenus NpoAyKTOB CTOpaHUs CMECH IPU HaudajbHBIX 3HAYCHUSAX AABJICHUA U
TEMIIEPATYPHI;

X - daxTop TypOynuzauuu, NpeaCTaBIAIOMMNA cOO0H B COOTBETCTBUM ¢ MpUHUMIIOM I'yn-Muxenbcona
OTHOIIEHHE JEHCTBUTEIHHONW NMOBEPXHOCTH (PPOHTA IUIAMEHM B ammapare K MOBEPXHOCTH cdepshl, B
KOTOPYIO MOXKHO cOOpaTh MpPOAYKTBI CrOpaHMs, HaXONALIMEcs B JAaHHBIH MOMEHT BPEMEHHU BHYTPHU
cocyza.

2.2. ®opmynsl (158) u (159) mMoryr OBITh MCIONB30BaHBI KaK Ul OINpECTcHUsT 0€30MacHOi IuIomau
pasrepMeTH3alUK NpU .MPOSKTUPOBAHUN OOOPYHAOBaHMS 1O MAaKCUMAaJIbHO JOMYCTHMOMY OTHOCHUTEIBHOMY

T,
JaBJICHMIO B3pbIBa B ammapaTte ~ * (mpsMas 3aj1ada), TaKk U JUIs ONPEeNIeHNUs MaKCUMAaJIbHO JOIYCTHUMOIO
HAYaJbHOTO JaBJICHUS TOproUel cMecu Pi B ammapare, pacCuMTaHHOM Ha MaKCUMAallbHOE JaBieHue Pm, ¢ yxe
HMMEIOIIMMCST COPOCHBIM JIFOKOM TII0ma b0 F, Harpumep npu aHanuse aBapuii (oOpaTHas 3a/1a4a).

2.3. ®opmybl (158) u (159) oxBaThIBalOT BECh AMAIa30H BO3MOKHBIX JaBJICHUN B3pbIBa B 000PYIOBaHUH
1<m, £,

C pa3J11/1qH0171 CTCIICHBIO HETCPMCTUYHOCTHU

2.4. ®opmyasl (158) u (159) 3anmucanbl B Oe3pa3MEepHBIX HE3aBUCHMBIX TEPEMCHHBIX, BBITCKAIOIIUX U3
YCJIOBHSI aBTOMOJIEIBHOCTH TPOIIECCa Pa3BUTHUS B3PhIBA B HETEPMETUYHOM COCYJE, YTO JAENaeT uxX Oojee
YHUBEPCAJIbHBIMU W HArJsAIHbBIMU. MakcuMajbHOE [aBJICHUE B3pbIBAa B HET€PMETUYHOM COCYIE SIBIISETCS
WHBAPUAHTOM PEIICHHUS] CHCTEMbl YPAaBHCHUN NMHAMHUKUA DPAa3BUTHs B3pHIBA MPU MOCTOSIHHOM OTHOIIICHHUH

dakTopa TypOymuzamuu 4 K Kommiexcy nomgo6us W.

[TorpentHocTh omnpenencHuss guaMerpa cOpOCHOTO CedeHHs 1o MHKEeHepHbIM ¢dopmynam (158), (159) B
CPaBHCHHHM C TOYHBIM KOMITBIOTEPHBIM PEIICHHEM CHUCTeMbl TU(GEpPCHIIMATBHBIX ypaBHECHUN JIUHAMHKU
pa3BuTHs B3pbIBA cocTaBisieT 0koio 10 %.

3. CTEIIEHDb BJIMAHUSA PA3JIMYHBIX IAPAMETPOB HA BE3OITACHYIO IVIOIAIb
PABI'EPMETHU3ALIUA

3.1. B HacrosieM MeTO/e pealu30BaH E€IUHBII IMOJXO0J K pacueTy IUIomaau cOpOCHOro CeuyeHws,
3aKJIIOYAIOIIMNCS B y4eTe BIMSHMS PA3IMYHBIX [TApaMETPOB M YCJIOBUN Ha BEJIMYMHY O€30macHON IIoUaau
pasrepMeTH3alnu OCPEACTBOM COOTBETCTBYIOIIEI0 U3MEHEHHS 3HaUeHUs (akTopa TypOyIu3alum.

3.2. ®akTop TypOyIHM3alMy - OCHOBHOM MapaMeTp, OKa3bIBAIOLIMI ONpeIeNsIolee BIUSHIE HA BEINUUHY
0e30IacHOH MJIONIaIU pa3repMeTH3alINH,

TIOrpeIHOCTb ONpeeNeHNs TEPMOINHAMUYECKHX TApaMeTpPoB - Ei, 7, *2, Tie *? - nmokasatens agnabatsl
NPOJIYKTOB CrOpaHUsi CMECH, BXOAsumMx B pacderHole (opmynbl (158) m (159), cocraBiseT NpOIEHTHI,
MOTPEITHOCTh  OTpeneNeHns Kodp@UIMeHTa pacxoia 4, MOJICKYIIPHOH MacChl TOploYeld cMmecu |
HOpPMAJIbHOW CKOpPOCTH PAcCHpOCTPaHEHUsS IUIAMEHH COCTaBIISIET JAECATKU NporeHToB. Ommbka B BbIOOpe
3HAUYeHWH Oo0beMa ammapaTa, TEMIIEPaTypbl M JaBJICHUS CMECH TaK)Ke HE NPEBBINIACT IPOIEHTOB HIIH
JIECATKOB TPOLEHTOB. [lorpemHocTs k€ B ONpeneleHuH 3HadeHus (akropa TypOynM3amud MOXKET
COCTaBIISITh COTHHU TPOICHTOB.
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3.3. Pacuer Oe3omacHOW IUIOIAAM pa3repMeTH3alMM NPOBOJAT Uil Haubojee B3pPHIBOONACHBIX
(OKOJIOCTEXMOMETPUUYECKUX) CMECEH, €ClT HE JOKa3aHa HEBO3MOKHOCTh X 00pa30BaHUs BHYTpH anmnapara.

4. BABUCUMOCTD ®AKTOPA TYPBYJIM3AILIMU OT YCJIOBHUH PASBUTHS B3PBIBA

4.1. 3aBucumocTh (akTopa TypOyIH3alMU OT YCIOBUH Pa3BUTHUA TOPEHUS MOXET OBITh IMpeICTaBlICHA
hopmyroit

F gt g+ e T
—7 || + a2
Vr‘é i, 2 (161)

F=(1+af)|1+a,

B KOTOPOH AMIIUPUYECKHE KOIDPUITMEHTHI a1, 82, @3, Q4 OMPEIIEIISAIOT Mo TaduI. 15.

Tao0Onuna 15
IMnupuyeckue k03 (ppuuueHTsl s pacyera pakropa Typoyanzauun*
VciaoBus pa3BUTHSI TOpeHHS ™ * OMIUPUYECKHUE
KOA(PPUIHEHTHI
ai az as a4
O6wem cocyaa V 1o 10 m3; crenens verepmernanoctu F/V2 n10 0,25 0,15 4 1 0
OGbem cocyna V 10 200 v, ! AR
HayYaJIbHO OTKPBITHIE COPOCHBIE CEUCHNUS 0 0 2 0
HAYaJIbHO 3aKPBITHIC COPOCHBIC CCUCHUS 0 0 8 0
OGwem cocyza V 10 200m3, 2 LA
HAYaJbHO OTKPHITBIC COPOCHEBIC CCUCHUS 0 0 0,8 1,2
HayaJIbHO 3aKPBIThIE COPOCHBIE CEUCHUS 0 0 2 6
O6wem cocyma V mo 10 m%; cremens Herepmermunoctu F/VZ® 1o 0,04; manmume cGpocHoro
Tpy6ompososa, ! ¢ M ¢ 2:
0€3 OPOIIICHUS UCTCKAIIIUX T'a30B 0 0 4 0
C OpOIICHHUEM HCTEKAIOIINX Ta30B 0,15 4 1 0

* ]I OTCYTCTBYIOIIMX B TabJHUIE YCIOBHI pa3BUTHs FOPEHHs], HAPUMED Ui 060pynoBanus oobemom Gosee 200 M3, 3HadeHue
takTopa TypOynu3anuK ONnpeAessioT SKCIOPTHO.

** Hemu B YCJIOBUAX PA3BUTUA TOPCHHUSA 3HAYCHUC Kakoro-imbo napamMeTpa HE OTOBOPCHO, TO OHO MOKET OBITH JIFOOBIM B
JOIMYCTUMOM JIUaIria3oHe.

4.2. Bnusuue ob6beMa amnmapara
JIn1st IoITBIX ammapatoB o6beMoM MeHee 1 M° 3HaueHne dakTopa Typoynm3ammy y =1+2.

C poctom oObema ammapaTta 3Ha4eHHE (akTopa TypOy/IHM3alliy YBEIWYUBACTCS W IJIS MOJBIX anmapaTroB
o6beMoM okoito 10 M3 %=2,5+5 B 3aBHCHMOCTH OT CTETIeHH HerepMeTnaHocTH (otHOmerue F/VZ3) anmapara.

Jlns cocynoB obbemom 10 200 M° pasauuHOil (OPMBI C HE3HAUYMTENLHBIMM BCTPOSHHBIMH BHYTPb
3JIEMEHTaMHU 3HaueHue (pakTopa TypOyau3aliy He MpeBbIIaeT y=8.




4.3. Bnusnue popmsbl annapata

JlJ1s TEXHOJNOTHYECKOTO 00OPYAOBaHUS C OTHOLICHHEM JJIMHBI K JAMaMeTpy 10 5:1 MOXHO CUMTaTh, YTO
dopMa ammapata He BIMSCT Ha 3HauYeHHWE (akTopa TypOyIHM3aIMK, TaK KaK YBEIUYCHHE TOBEPXHOCTH
IUIAMEHH M3-3a2 €ro BBITATHMBAaHUS BO (opMe ammapaTa KOMIIEHCHUPYETCS YMEHBIICHHEM MOBEPXHOCTH B
pe3yibTare 0osiee paHHETO KacaHUs IJIJAaMEHEM CTEHOK COCY/Ia.

4.4. BiussHue HavyaJIbHOW repMeTH3allUU anmapaTa

JIs HoMbIX anmapaToB o6beMoM 10 200 M ¢ HAYAIBHO OTKPHITHIME COPOCHBIME CEUEHHSAMH, HATIPUMED
JIOKaMU, 3HaueHue (axkrtopa TypOyau3aluu HE MPEBBILIACT ¥=2, AJ allapaToB C HAYAJIBHO 3aKPbITHIMU
COpPOCHBIMU CeUeHHUSIMH (MEMOpaHBI, pa3repMETH3aTOPhI U T. J.) HE MPEBHIIAET ¥ =8.

45. BnusHue CTeNeHH HETepMETHUHOCTH anmaparta F/V?2/3

VBennuenne crenenu Herepmermunoctn F/VZ3 B 10 pas (ot 0,025 no 0,25), 4Tto paBHO3HAYHO
YBEIMYCHUIO IUIONIaNu pasrepMern3anud B 10 pa3 il OZHOTO W TOTO JK€ ammapara, NPUBOIUT K
BO3pacTaHMIo (hakTopa TypOyaM3auy B 2 pasa (s anmapatoB o6beMoM okomno 10 M3 ¢ x=2,5 1o x=5).

4.6. BnusiHue MaKCHMalbHO JOMYCTHMOTO JaBJICHUS B3phiBa B ammapate (KOppelaupyeT ¢
BIUSIHUEM JaBJIEHUS pa3repMeTH3alllun)

[lpn yBenMueHNH OTHOCHTEIBHOTO MAaKCHMAJIBHO JIOMYCTUMOTO JIaBIICHHS B3phIBa BHYTPH 000OpYIOBAHUS
(mpouHocTn obOopynoBaHMs) B auamnazoHe 1<mm<2 3HadyeHue ¢akTopa TypOynuszauuum He usMmensercs. C
POCTOM OTHOCUTEIBHOI'O MAaKCHMAJbHO JOMYCTUMOIO JABJCHUS B3pbIBA BBIIE Tm>2 ( A0 Tm=Te) IS
Ha4yaJbHO OTKPBITBIX COPOCHBIX CEUYCHHM 3Ha4YeHHE (akrtopa TypOymm3anuu cHmwkaercsa ¢ 2 go 0,8, mist
HayYaJbHO 3aKPBITHIX - ¢ 8 10 2. DTOT pe3yabTaT COrNIacyeTcs ¢ PU3NUECKUMU MPEICTABICHUSIMH O TOM, YTO
npu OOJIbIIEM 3HAYEHUH JABJICHHUS B3pBIBA, KOTOPOE BBIICPKHBACT almapar, MEHbIIE IUIOMaIb COPOCHOTO
CEeueHUs, a CJIeI0BATENIbHO, PPOHT IUIAMEHH [OJIBEPraeTcs MEHbIIEMY BO3MYIIAIOIIEMY BO3/1EHCTBUIO.

4.7. BnusiHUuE YCJIOBUHN HMCTEUECHUS

Ecnu ucreuenne roprodeil CMeCH U MPOAYKTOB CTOPAHUs OCYIIECTBISIETCS Yepe3 COPOCHBIN TpyOOIpoBoOI,
PACIONIOKEHHBI 332 Pa3repMETU3HPYIONIUM JJIEMEHTOM M WMEIONUN JuaMeTp, MPUOIH3UTEIIEHO PaBHBIMA
TMaMeTpy COPOCHOTO OTBEPCTHS, TO 3HaUeHHE (pakTopa TypOynIHM3aliyd BHE 3aBUCHMOCTH OT 00beMa cocyaa
(mo 15 M%) npurMMaloT ¥=4 (JUI cocyaoB co cTemeHbto Herepmernunoctn F/VZ2 oxono 0,015+0,035, xoraa
OCHAII[EHUE COCYIOB COPOCHBIM TPYOOMPOBOJOM OINpPaBAAHO MO COOOPAXKEHHUSIM PasyMHOTO COOTHOIICHHS
XapaKTEePHBIX Pa3MEPOB COCyAa U TPYOOIIPOBOIA) TIPH YCIOBUU Tm<2.

[Ipn ocHalleHUM CHUCTEMBI PA3repMETH3aLMU OPOCUTENIEM WIM JAPYTUM aHAJIOTMYHBIM YCTPOMCTBOM,
YCTaHOBJICHHBIM B TPYOONpPOBOJE HEMOCPEACTBEHHO 3a pa3repMeTH3aTopoM IJs MOJadyd XJIaJareHTa B
HCTEKAIONIyI0 M3 ammapara cMech, 3HaueHue ¢akTtopa TypOynIHM3allid NPUHUMAIOT TaKUM K€, Kak TpH
WCTEYCHUU HEMOCPEACTBEHHO U3 ammapara B atMochepy. DpdexT nHTeHcupUuKaum ropeHus B cocyae npu
cOpoce ra3oB uepe3 TPyOONpPOBOJ MCUE3ACT MPHU YBEIMYCHHUH AaBieHUs paszrepmetu3anuu 10 0,2 Mlla mpu
HayaspHOM gasienun 0,1 MIla.

4.8. BiusiHue yCcJlIOBUHN pa3repMeTU3al U

«MTrHOBEHHOE» BCKPBITHE COPOCHOTO CEUYEHHMsI MOBBIIIAET BEPOATHOCTh BO3HUKHOBEHUS BHOPAIMOHHOTO
TOpPEeHHUsI BHYTPH armapara. AMIUIMTYJa B aKyCTUYECKOH BOJHE BHOPALIMOHHOTO TOPEHHS MOXKET JOCTHraTh
3Hauenui £0,1 Mlla. [lepememmBanne cMecHu, HalpuMep BEHTUJISATOPOM, B MPOIECCE PA3BUTHSL B3pbIBA
MIPUBOJIUT K YMEHBILICHUIO aMIUTUTY bl KOJICOAHHIA JaBICHHS.



[11aBHOE BCKpBITHE COPOCHOTO OTBEPCTHS, HAPUMEP C IMOMOIIBI0 MAJOUHEPLUUOHHBIX KPBIIIEK, CHIKACT
3HaueHue ¢akropa TypOynauzanuu. B Tex ciyuasix, korja Bpemsl cpabaTbhIBaHUSI pa3repMETU3HUPYIOLIETO
YCTPOICTBAa COM3MEPUMO C BPEMEHEM TI'OPEHHUS CMECHU B COCYZE, IPU OIpEe/elIeHUN 0e30MacHOM IUIoImaau
pasrepMeTu3anuu HeoOX0JMMO YUUTHIBATh JUHAMUKY BCKPBITUS COPOCHOI'O OTBEPCTHSI.

4.9. BiussHUEe MPEensiTCTBHU U TypOyIM3aTOPOB

Bomnpoc o BIUSHUM pa3iMyHBIX NPENSATCTBUN HA MYTH PACIpPOCTPAaHEHHs IUIAMEHHM U TypOYJIEHTHOCTH B
cMecu mepel (POHTOM IIAMEHM SBISIETCS OJHMM H3 ONpPENEeNIOMNX B BBIOOpe 3HaueHHs (akropa
TypOynuzanuu. Haunbonee mnpaBHIBHBIM METOJOM ONpEAeTeHHs 3HAUCeHUs (akTopa TypOyau3aluu Npu
HAJIMYUHM BHYTPH amIapara CIOXHBIX TNPEMATCTBUH M TypOYIM30BaHHOW CMECH MOXKHO CYHTAaTh METON,
OCHOBAHHBIN Ha CPAaBHEHHH PACYETHOM M HKCIEPUMEHTAIBHON TUHAMUKM (3aBUCUMOCTH JABJICHUE - BPEMs)
B3pBIBA.

VYckopeHure miaMeHn Ha CHEIUaIbHBIX MPETSTCTBUAX JOCTHTaeT 3HaueHud y~15 u Goyiee yxe B cocymax
06beMoM oko1to 10 M3,

Jis  yrneBoJOpOJIOBO3AYIIHBIX CMeceil TypOyJleHTHOE paclpoCTpaHEHHE IIJJaMEHH C aBTOHOMHOM
reHepanueil TypOyJICHTHOCTH BHYTPH 30HBI TOPSHHS XapaKTEPU3YeTCsl MAaKCUMAIIbHBIM 3HAUYeHUEM (aKTopa
TypOynuzanun y=3+4.

IIpy WCKyCCTBEHHO CO31aBa€MOl HM30TPOMHON TypOYJICHTHOCTH MAaKCHMajbHOE 3HAadYeHue QakTopa
TypOyaM3alluu MPU TOUYEYHOM 3aXUTaHUM He TMpeBblaeT y=4+6. JlanpHeliliee yBeIWYEHHE CTEHCHU
M30TPONHON TypOYJIEHTHOCTH NPUBOAUT K TFAIICHUIO IJIAMEHH.

Jlist cocyZoB CO BCTPOCHHBIMU M IOJIBUXKHBIMH 3JIEMEHTAMH, BIUSHHE KOTOPHIX Ha 3Ha4YeHHE (akTopa
TypOyIM3alMi HE MOXKET OBITh B HACTOSIIEE BPEMs OLICHEHO, HAIIPUMEP C HCIOIB30BAHUEM JUTEPATYPHBIX
JAHHBIX WJIM AKCHEPTHBIM METOJIOM, BbIOOp (hakTopa TypOymu3aluH JOJKEH OBITh OrpaHUYEH CHU3Y
3Ha4YeHHEM Y =8.

4.10. KosppunueHt pacxona p

Koaddunment pacxoma | ABISETCS SMIUPUIECKAM KOIPPHUIIMEHTOM, YUUTHIBAIOIINM BIHSHHE PeallbHbIX
YCJIOBUH MCTEYCHUS HA BEJIMYMHY PacXoja Tas3a, ONpeAeiICHHYIO 10 U3BECTHBIM TEOPETHUECKUM MOJICITHHBIM
COOTHOILICHUSIM.

Jlis IpeloXpaHUTENIbHBIX MEMOpaH M pa3repMeTH3UPYIOLX YCTPOUCTB ¢ HETOCPEACTBEHHBIM COpOCOM
MIPOJyKTa B3pbIBa B aTMochepy, kak npasmwio, u=0,6+1. [Ipu Hammauu cOpocHbIX TpybomporoaoB u=0,4+1

(BKITIOUAs ciyvaii ¢ mojaueit xyuajgareHTa B TpyOOIpoBoI HEMOCPEICTBEHHO 3a MEMOpaHO ).

3nauenue kod(dduimeHta pacxoma BO3pacTaeT B YKAa3aHHOM JHAaNa3oHE C YBEJIMUYEHHUEM CKOPOCTHU
HCTEUYEHHUS U TeMIIepaTypbl HCTEKAIOIIEro ra3a, ¢ poctaM (akropa TypOynu3aiuu.

[IpousBenenue kordp¢uuueHTa pacxoja Ha IUIOW@AAb pasrepMmeruzanuu UF mpencraBisier coboit
3¢ (HeKTUBHYIO TIOMIAAb PA3TePMETHU3AIIHH.

4.11. Ananor npunuuna Jle lllarense-bpayHna

CornacuHo KpUTCpUaJIbHOMY COOTHOHICHHIO !158[ OTHOCHUTEJIBHOE U30BLITOYHOE JaBJICHUC B3PhbIBA
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e

(el L4 ) (162)

TeopeTnyeckue n HKCIEPUMEHTAIBHBIC UCCIIEIOBAHMS IPOLIECCA CTOPAaHHS ra3a B HETEPMETHUIHOM COCY/Ie
MO3BOJIMIIM  YCTaHOBUTH aHanor mnpuHimna Jle Illatense-bpayna: razonmmHamMuka TropeHHs ra3a B
HCTCPMECTUYHOM COCyAC pCarupyetT Ha BHCIIHCC HN3MCHCHUC YCHOBHfI MNPOTCKAaHUsA 1pouecca B TOM
HAINpaBJICHUH, TPH KOTOPOM A(P(PEKT BHEIIHETO BO3ACHCTBHs ocnadnsercs. Tak, yBelIWYEHHE C IIEIIBbIO
CHU3UTH JaBJIEHHE B3phIBA IUIOMIAAM pasrepmermsanuu F B 10 pas B cocyae obbemom mopsaka 10 m°
COIIPOBOKAAETCS yBEeIMUeHHEM (pakTopa TypOynuzauuu y B 2 paza. Guznyeckoe o0bsicHeHHE HAO0IH01aeMOro
SBJICHUSI JOCTATOYHO IPOCTOE: C YBEIMYCHHEM IUIOLIATM DPa3TepMETH3AllM BO3PAcTacT BO3MYIIAOIIEEe
BO37ieiicTBUE HAa ()POHT IIAMEHHU.

M30bITOUHOE J1aBIE€HHE B3pbIBA KOPPENUPYET COTJAaCHO KpUTEpUalbHOMY cooTHoueHuto (162) c
oTtHomreHueM (y/u)?>, a He MPOCTO . YMeEHbIIEHHE pa3Mepa S4eHKHM TypOyIM3HpYIOmEH PpelneTKH,
NpUBOJAIIEe K Bo3pacTaHuio (pakropa TypOynuzanuu B 1,75 pasza (¢ 8 1o 14), conpoBokaaercst CyecTBEHHO
MEHBIIUM YBEJIMYEHHEM OTHOIIeHus ¥/ - numb B 1,1 pasa. CkazaHHOe HEOOXOAMMO YUHUTHIBATh NpPHU
3HaueHusAX paxTopa TypOyau3auuu y=5.

5. ONMPEJAEJIEHUE HOPMAJIbBHON CKOPOCTHU PACIIPOCTPAHEHUA IIVIAMEHA U
TEPMOINHAMUYECKHUX ITAPAMETPOB

5.1. HopmanbpHasi CKOPOCTh XapaKTepHU3yeT PEaKIMOHHYI0 CIOCOOHOCTh TOPIOYMX Ta30BBIX CMeced MpH
(pOHTANBHBIX peXuUMax TopeHus. Hambosnee MEepCIeKTHBHBIM SIBISCTCS AKCIEPUMEHTATHHO-PACUCTHBIN
METOJ] ONTUMM3AIINH, TIO3BOJISIFONTUN ONpEesiTh HOPMAJIbHYIO CKOPOCTh B O0OMOE MOCTOSSHHOTO oO0bhemMa B
IIUPOKOM JIharna3zoHe remneparyp u aasienuit. Meton nznoxen B OCT 12.1.044.

Bxopsuiee B kputepuanbibie cootHornenus (158) u (159) B coctaBe komiuiekca W 3HaueHHE HOPMATBHOM
CKOPOCTH pacIpOCTPaHEHHUs TUIAMEHHU Syj IPH JABJICHUH U TEMIIEPAType, COOTBETCTBYIOIIUX HAYaly Pa3BUTHS
B3pbIBa, MOXET OBITh OMPEICIICHO IKCIEPUMEHTAThHO HA aTTECTOBAHHOM OOOpPYIOBAHUHM WIH B3SATO W3
HAay4YHO-TEXHUYECKOU JTUTEPATyphl, MPOIIEANIECH OIEHKY JOCTOBEPHOCTH MPUBEACHHBIX B HEil AaHHBbIX. Eciu
JTAHHbIE O HOPMAJIbHOW CKOPOCTHU IMPH XapaKTEPHBIX [JIsI TEXHOJOTMYECKOIro Ipoliecca JaBiieHUu P u
temneparype 7 OTCyTCTBYIOT, TO B OFPaHUYEHHOM JAHMAra3oHe HKCTPAMOIAIMA MOKHO BOCIOJB30BATHCS IS
OLIEHKU (OpMYIIOif

S i I
)L (163)

rzie Syo - U3BECTHOE 3HaYCHHE HOPMAJIBLHOIN CKOPOCTH NpH AaBieHHH Po u Temmeparype 7o,
N ¥ M - COOTBETCTBEHHO OapUYeCKUl M TeMIepaTypHBIA OKa3aTeH.

B nuanmazone pasnenwit 0,04+1,00 MIla u temneparyp 293+500 K nisi cTeXMOMETpUYECKHX CMeceu
MeTaHa, MpollaHa, N'eKcaHa, TelTaHa, alleToHa, U30MpoIaHoaa U OeH30J1a ¢ BO3yXOM 3HaueHHe 0apHuecKoro
MOKa3aTessl ¢ pOCTOM JAaBJICHMS U TEMIIEPATyphbl CBEXEH CMECH YBEJIMYMBAETCS U JIEKUT B HHTEpBAE -
0,5+0,2, a 3HaueHHe TEeMIEpaTypHOro IMOKa3aTesld yMEHbIIAETCs M HaxoauTcs B auanasone 3,1+0,6. Ilpu
3HAUEHUSX JABJICHUS U TEMIIEPATyphl, OJU3KUX K aTMOC(EpHBbIM, 3HAYCHUS OapUYECKOro U TeMIEpPaTypHOI O
nokaszaTesisi Il TOpPIOYMX Ta30MapoOBO3YIIHBIX CMeceld MOTryT OBbITh HPUHATH B HEPBOM MPHOIMKECHUU
coorBercTBeHHo n=-0,5 u m=2,0.
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5.2. TepMoauHamMuuecKue mapaMeTpbl Ei, Te, Yb ONPEAEIAIOT IyTEM TEPMOJNHAMUYECKOTO pacyera,
HaIpuMep Ha KOMIIBIOTEPaXx, IO U3BECTHBIM METOJUKAM.

3HadeHne K03 (HUIMEHTA PACIITUPEHHS TI0 OTIPEICIICHUIO

= Mz'?;i
i sz‘ﬂz‘ ,

rae Tpi 1 Mpi - COOTBETCTBEHHO TemIepaTypa U MOJICKYJISIpHas Macca MPOAYKTOB CrOpaHHs TOproYeii cMecH
MPU HAYAJIBHBIX JIABIICHUM U TeMIiepaType. MOJeKyISIpHYI0O MacCy CMECH HJEaJbHBIX Ta30B OMPEEISIIOT 10

bopmyine

M= Ma,
7 (164)

riae Mj 1 nj - COOTBETCTBEHHO MOJICKYIISIpHAS: Macca U MOJISIpHAS JIOJIS |-TO KOMIIOHEHTa CMECH.

3HauecHUs KOB(I)(I)I/ILII/ICHTa pacmmipeHus MOryT OBITh TaKXKE OMPCACJICHBI U3 HpI/I6JII/I)KCHHOFO YpaBHCHUA

Yo o (165)

B 1a0n. 16 npuBeneHbl pacCUMTaHHbIE HA KOMIBIOTEPE 3HAUYEHUS TEPMOJMHAMUYECKHUX MAapamMeTpOB AJIs
HEKOTOPBIX CTEXHOMETPHUUECKUX T'a30MapOBBIX CMECEH B MPEANOJIOKEHUH, YTO MPOJAYKTHI CTOPAHHS COCTOST
u3 cnenyromux 19 koMmoHeHToB B ra3oBoid ¢asze: Hz, HoO, CO2, N2, Ar, C, H, O, N, CO, CHs, HCN, 02, Os3,
OH, NO, NO2, NHsz, HNOs. CrexmoMeTpuueckyl KOHIEHTPAIMIO TOPIOYETO (cr B BO3JYyXE CpenHen
BJIQYKHOCTH OIPEJICIISUTH 110 H3BECTHOU (hopMyIie

100
o Jraas a1 (166)

rae B - creXxuoMeTpuyecKuil Kod(PHUIHUEHT, paBHBIA KOJUYECTBY MOJEKYJ KHCIOpPOJa, HEOOXOAUMBIX IS
CrOpaHusl MOJIEKYJIbI TOPIOYETO.

Tabnuna 16

PesyJsbTaThl pacyera 3HAYEHHH T, Yb, Ei, Thi U IKCIIEPUMEHTANbHBIC 3HAYEHUS] HOPMAJILHOH CKOPOCTH
Su VIS HEKOTOPBIX CTEXHOMETPUYECKHX Ira30MapoBbIX cMeceii npu HavyajabHoM aaBjiaenuu 0,1 MIla u

Temmneparype 298,15 K
Toprouee dopmyia Qer, Y0 00. Te Yb Ei Thi Sy, m-c™
Merau CH4 9,355 8,71 1,25 7,44 2204 0,305
[ponan CsHs 3,964 9,23 1,25 7,90 2245 0,32
H-I'excan CsH14 2,126 9,38 1,25 8,03 2252 0,29
H-I'enran C7Hie 1,842 9,40 1,25 8,05 2253 0,295
AnetoH C3HeO 4,907 9,28 1,25 7,96 2242 0,315
Vsonponianon CsHgO 4,386 934 | 124 | 800 | 2220 | 0295
benson CeHe 2,679 9,30 1,25 7,99 2321 0,36

I[J'ISI MHOT'OKOMIIOHCHTHBIX CMECell M CM€C€I\/'I, IMPOBCACHNEC PACUCTOB IO KOTOPBIM IO TEM WM HWHBIM
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NpUYrUHaM BbBI3BIBACT TPYAHOCTH, OIPCACIICHHUC MAKCHUMAJIbHOTIO OTHOCHUTCIIBHOTI'O IHAABJICHUS B3pPbIBA Tle, a
cienoBatenbHO, U Kodddummenta pacmmpenus Ei mo dopmyne (165) mpoBoAsT MO COOTBETCTBYIOMIEH
meroauke [OCT 12.1.044.

6. BIUSHUE CBPOCHBIX TPYBOITPOBO/J10B

6.1. COpocHble TpyOOMPOBOIBI HCIONB3YIOTCA JUIsl OTBOJA MPOJYKTOB TOpPEeHHS B 0O€30MacHOE MECTO,
HaIMpUMep B MPUEMHYIO Oy(epHyI0 eMKOCTh WM 32 TEPPUTOPHIO 1I€Xa, YTO IMO3BOJSET CYIIECTBEHHO CHU3UTh
BEPOSITHOCTh BO3HWKHOBEHHUS BHYTPH IPOU3BOACTBEHHBIX IMOMELIEHWN BTOPUYHBIX IOKApOB U B3PHIBOB,
ymep0 OT KOTOPBIX 3HAYUTEILHO BBIIIE, YEM TIOTEPH OT MEPBUYHBIX B3PHIBOB.

6.2. Hamnume cOpocHOTO TpyOOMpPOBOIa MOKET MPUBOIUTH K 3HAYUTEIHFHOMY (HA TOPSIOK) YBETUICHHIO
M30BITOYHOTO JaBJICHNS B3pHIBA B CPAaBHEHHHU CO CIIydaeM pasrepMeTH3alliy amlmapaTta HEeMOCPEACTBEHHO B
aTMocdepy. XapakTepHoe 3HadeHue (paxkropa TypOyIH3alMy MPU UCIIOIB30BAaHUKA COPOCHOTO TPyOONpoBOaa
C AMaMETpPOM, PaBHBIM AMAMETPY HPETOXPAHUTEIBHOW MeMOpaHbl, U 0e3 OpOIIeHUs] MCTEKAIOMNX Ta3oB
XJIIaTeHTOM Y=4 BHE 3aBUCHMOCTH OT 00beMa 3alUIAaeMOro MoJOro 000pyIOBaHuUs ¢ HETYpOYIM30BaHHOM
CMECBIO.

HpO‘IHOCTHBIe XAPAKTCPUCTHUKH C6pOCHOFO pr6onp0Boz[a JOJIDKHBI OLITh HE HIKE COOTBECTCTBYIOIIUX
XapaKTCPUCTHUK 3alUITACMOro arirapara.

6.3. Ilpy NpoeKTUpOBaHUM CHCTEM CcOpoca ra3oo0pa3HbIX NPOAYKTOB B CIIydae B3pbIBAa I'a30MapOBBIX
cMeceil BHYTPH TEXHOJIOTHYECKOTO O00OpYIOBaHUS HEOOXOIUMO NPHHUMATH BO BHHMAaHHE BO3MOKHOCTD
WHTEHCUBHOT'O JIOTOPAaHUSI HBAKyHpPyeMOW cMecH B COpOCHOM TpyOONpOBOAE, SBISIOMIETOCS MNPUYUHON
TypOyJIM3aIliy TOPEHUS BHYTPH 3alTUIIIAEMOT0 00BheMa.

Hawnyummii cmoco® JMKBUAUPOBATh 3P (HEKT yBETWYCHHS JABJIICHUS B3pbIBA NPH HAIMYUH B CHCTEME
MPOTUBOB3PBIBHON 3alIUTHl TEXHOJIOTUYECKOTO OOOPYIOBAHMS METOJAOM pa3repMeTH3alMi COPOCHOTO
TpyGONpOBOJa - Tojaya XiajgarenTa ¢ mHTeHcHBHOCTHIO (0,1+0,5) 102 M3M2c?! B momepeunoe ceueHme
TpyOOIIPOBOAA HEMOCPEICTBEHHO 3a MEMOpaHO#l 110 ee cpadaThiBaHUS WIH OJHOBPEMEHHO ¢ HuM. [lpu
HaJIWMYUU OpOIIEHUS B TPYyOONpPOBOJAE U MCHOJIb30BAaHUM TNPUEMHOM €MKOCTH, HaXOAsIIEHCcs MoJ
paspenieHueM, JUITHHA TpybompoBoaa (Mo pe3yiabTaraM 3KCIepuMeHTOB 10 30 M) HE OKa3bIBae€T 3aMETHOTO
BIIUSTHUSI HA MAaKCUMAaJIbHOE J1aBJIEHUE B3PHIBA.

VBenuuenue maBneHus pasrepmerusanuu 10 ~0,2 Mlla (mpu HavaabHOM JaBIICHHH TEXHOJOTHYECKOM
cpenst 0,1 MIla) Taxke MPUBOIUT K UCUE3HOBEHHIO d(h(heKkTa MHTEHCU(DHUKAIIMN B3PHIBA.

YBenuueHue JauameTpa COPOCHOro TPyOOINpPOBOJAa OTHOCHTENBHO JHaMeTpa COpPOCHOTO CEYeHHUS
CIOCOOCTBYET CHMIKCHHUIO BO3JICHUCTBUS JaHHOTO 3 (deKTa MHTCHCU(UKAITUN B3PHIBA.

7. MIPUMEPBI PACYHETOB

[pumep 1. TMonslii TexHONOTHYECKHUI ammapaT o6beMoM 12 M® paccunTan Ha MaKCHMAJIbHOE H30BITOUHOE
nasnenue 0,2 MlIla (aGcomrotnoe nmaBnenue 0,3 MIla) m mpegHasHadeH i pabOTHI MpU aTMOCHEPHOM
JABJICHUU C COJEpJKallleld alleTOH peakiMOHHOM Maccod. Amnmapatr umeer pyoamky oborpea (80 °C).
HeoOxoaumo onpenennts 6€30nacHyo IIIOHIaAb pa3repMeTH3alHH.

HopmanbHast cKOpocTh pacmpoCTpaHEHHUs IUJIJaMEHH HauOoJee OMacHON OKOJOCTEXHOMETPHUUECKON
aIleTOHO-BO3IYIIHON cMecH mpu atMocdepHoM naBieHud u Temmeparype (298 K) cocrasmser 0,32 m-cl,
CrnenoBatenpHo, Tpu Temneparype B ammapare 80 °C (353 K) makcumanbHOE 3HAY€HHE HOPMaTbHOM
CKOPOCTH paclpOCTpaHEHUs IUIAMEHU B COOTBETCTBUH ¢ (popmysoii (163)
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5, =0320353/298 a0t 20,45 a7

JIJis CTEXHOMETPUIECKOM alleTOHO-BO3AYyIIHOU cMmecH Te.=9,28; Ei=7,96; Mi=(58x0,05+28x0,95) kr-kmMmomb
1=29,5 xr-xkmonp?. Tlockomeky mm=0,3 MIIa/0,1 MIla=3 mnpeBsIaeT 3Ha4YeHHE 2, TO s BHIYUCIECHHS
0e30MMacHOH IOl Pa3repMETU3AIMH BOCIIONB3YEeMCSI KpUTEpHUaTbHbIM cooTHOIeHreM (159). Bripaxenue
st komriekca nogobus W B cootBetcTBuM ¢ hopmynoi (160) u onpeneneHHbIMU 3HAYCHUAMH Sui 1 M
MOJKET OBITh 3aIIMCAHO B BUJE

172
1

=284 5,

C@Exz1n” 1277 295

»

0,45

E

1 uF .[8314><353]

rae F mamepsior B M.

CrnenoBarenbHO, KpuTepuanbHoe cooTHomenue (159) orHocutensHo F MOXHO 3amucaTh B BHJIE

. r 05 9.28-3 =U,D?EM2.

w28 795 i

C yBelMYCHHEM CTEICHH HerepMEeTHYHOCTH cocyna oowbemoM okono 10 M3 F/VZ2 or 0,025 mo 0,25
3HayeHue (pakropa TypOynmuzamuu Bo3pactaer oT 2,5 mo 5. Ilpeamonoxum, uro x=2,5 npu p=1. IIpu 3tom
MHHHMAaJIbHAS TIIOmAb pasrepMerusanun F=0,175 m?, a suaunt F/V¥®=0,03. TTocnennee noaTBEp: /IaeT, 4TO
3HaueHHe (hakTopa TypOyaM3aIiu BHIOPAHO MPABHIBHO. JleHCTBUTEIBHO, €CJI OBl MBI TIPEATIONOXKUIN, YTO
¥=5, TO MONYYnIM OBl CIIMIIKOM HHU3KOE JUIA TAaKOi CTemeHM TypOymmsanun 3Hadenue F/V?P=0,06 (Bmecto
0,25). Hrak, Oe3omacHas IUIOIMaab pasrepMeTHU3aIMi COCTaBIseT B AaHHOM ciydae 0,175 Mz, qTO

paBHO3HAYHO cOPOCHOMY OTBepCTHIO AMETpoM 0,47 M.

Ipumep 2. Cocyn obvemoM 4 M° 6e3 BCTPOGHHBIX BHYTPh OJIEMEHTOB [l XpaHEHHs OEH307a,

paccuuMTaHHBI Ha MakcuManbHOe abcomtorHoe nasienune (0,2 MIla, HE0OXOAMMO OCHACTHUTH HAJIEKHOM
cucTeMol copoca JaBJieHHsI B3pbIBa C OTBOIOM IMPOAYKTOB B3phIBA IO TPYOOIPOBOY B O€30MacHOE MECTO.

J1s1 6eH30510-BO3IYIIIHON CMECH CTEXHMOMETPHUUECKOr0 COCTaBa MPH aTMOCEPHBIX YCIOBUAX Syi=0,36 M-C
L E=7,99: Mi=(78x0,027+28x0,973) KI-KMOJTb =29,35 kr-kmonb™. Jng cucTeM pasrepMeTH3af  Co
cOpocHBIM TpyOompoBOZaM 0e€3 OpOIICHUS HCTEKAIOIUX IMPOJAYKTOB XJIaJareHTOM BHE 3aBHCHMOCTH OT
obbema cocyna y=4. Tak xak mm=0,2 Mlla/1 MIla=2, To pacueTr mIow@aaAN pa3repMeTH3aLUHU IPOBOIUM I10
KpuTepuaibHOMy cooTHomieHuto (158). BriOpaB B kauecTBe 3HaueHus koddduuuenta pacxoma p=0,4,
MOJTy4aeM BhIpaKeHHUE

pa3s Y
- - =0 £
5314% 298 L4891

0.4 fresz-n

T. €. JUaMeTp COPOCHOTO TPYOOIPOBOJIAa JOJIKEH COCTaBIATH 0KOJIO 0,7 M, YTO CIIMIIKOM MHOTO JJis COCY/a,
SKBHMBAJICHTHBIH MAMETp KOTOPOro (xuameTp chepsl 06beMom 4 M°) 1,97m.

(36%31"* ><4”3[

F> 37 ad

?

[ToaTomMy cuctema cOpoca naBieHHUs, BKJIOYas TPyOONpOBOA, JOKHA OBITh CHAaOXKE€HAa CHCTEMOU
opoutenus. [Ipu 3ToM MoXkeT ObITh IPUHATO ¥=1,5, a 3HAYNT, KaK HETPYAHO BBIYUCIUTH, TUAMETP COPOCHOTO
TpyOompoBona Oyzmer paBeH 0,4 M, YTO BIOJIHE NPUEMIIEMO sl JAHHOTO COCYJa, PACCYMTAHHOTO Ha
JOCTAaTOYHO HU3KOE JIaBJICHHUE.
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pumep 3. PeakTop BMECTHMOCTHIO 6 M°, B KOTOPOM BO3MOXKHO 0Opa30BaHME M30MPONAHOI0-BO3LYIIHOM
cTexuoMeTpudeckor cmecu npu nasiennu 0,2 MIla, conepuT CloKHbIE Bpamarompecs neramu. Tpedyercs
OTpeAeNnuTh 0€30MacHyI0 TUIOMIAlb pa3repMEeTH3AINH IPU YCIOBUU, UTO PEAKTOP PACCUUTAH Ha M3OBITOYHOE
nasnenue 0,4 Mlla (abcomotroe naBnenue 0,5 Mlla).

Tak kak mm=0,5 MIIa/0,2 MIla=2,5 O6onsme 2, To pacuyer Bemem 1o dopmyne (159). Hus
CTEXHOMETPHUECKOH M30IPONAHOI0-BO3AyIIHOM cMecu Mi=(60x0,044+28x0,956) kr-kmomib =294 Kr-KMOMIb
L Sui=0,295(0,2/0,1)%°=0,21 m-ct; m.=9,3; Ei=8.0. Ilockonbky BIOMSHHE BCTPOSHHBIX eTajieil Ha
TypOyNIH3anuio0 OJHO3HAYHO HEU3BECTHO M OOBEM peaKkTopa OTHOCHUTEIHFHO HEBEIMK, BHIOMpPAEM 3HAUYCHUE
x=38. [Ipu 3HaueHnu korpduuuenra pacxona p=| nmeem
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OTcro1a HETPYTHO BBIYUCINTD, YTO AUAMETP MPEIOXPAHUTEIBHON MEMOpPaHbI JOJKEH ObITh paBeH 0,5 M.

Ipumep 4 (o6patHas 3agaua). B ma6opatopaom cocyme obbemom 0,01 M3, paccuntansom Ha gaBnenue 2,0
MIla u umeroieM cOpocHOE OTBEPCTHE JUIS YCTAHOBKU HPEAOXpPAaHUTEIbHON MeMOpaHbl 1uaMeTpoM 2,5 cM,
IPOBOAAT HCCIEIOBAHUS II0 OINPEICICHUI0O HOPMAJBbHBIX CKOPOCTEH paclpoCTpaHEHHs IUTAMEHH IS
CTEXHOMETPUYECKUX METaHO-BO3AYIIHBIX CMECEH NpHU Pa3IUYHBIX JaBICHUAX. TpebyeTcs ompenenuTb, 10
KaKOTr0 MaKCHMaJbHOTO HAYaJIbHOTO JAaBJICHMS MOXKHO IOJAaBaTh B COCYJ TOPIOYYIO CMECh, YTOOBI IOCIE e
BOCIJIAMEHEHUS B LIEHTPE COCY/la JaBICHUE B3pbIBa HE PEBBICUIIO AomycTUMOro nasienus 2,0 Mlla.

Tak kak ¢ pocTOM IaBJCHUS HOpPMaJIbHAs CKOPOCTH IMAJaeT, TO C HEKOTOPBHIM 3allacoM B KaudecTBE Syj
BEIOMpaeM 3HaueHnme 0,305 M-cl, momydenHoe mms aTMocdepHOro naBiaeHHs. JIIS CTEXHMOMETPHYECKOH
MeTaHO-BO3ymHOH cmecu Mi=(16x0,094+20x0,906) kr-kmomns1=26,9 kr-kmons™; Ei=7,4; me=8,7. 3HaueHus
¢dakropa TypOynu3zauuu U KO3PpPHUIHEHTa pacxo/ia MOT'YT OBbITh IPUHATHI cOOTBETCTBEHHO ¥=1 1 n=0,8.

Hckomoe 3HaueHHEe HaYaIbHOTO JAaBJICHUS B3PbIBA B COCY/IE BXOAUT B 3HaYCHUE Tm=Pm/Pi, mpuuem Pm=2,0

MIla B COOTBETCTBHH C YCIOBHSAMH 33Jadyll. 3alMCAaHHOE OTHOCHUTENBHO Tm KPUTEPHAIBHOE COOTHOLICHHUE
(159) npunumaet Bux
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T. €. He T0JKHO npeBbimath 0,6 MIlay.
(BBeneHo gonoqHuTEIbHO, U3M. Ne 1).
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