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Hacrosimuit crangapT ycraHaBiuBaeT o01ye TpeOoBaHuUs MOXKAPHOU 0€30MacHOCTH K 00bEKTaM
3alUTHl PA3IMYHOTO HA3HAYEHHMS] HA BCEX CTAAUAX WX >KU3HEHHOTO IMKIJIA: WCCIIEOBaHUE,
pa3paboTKa HOPMATHBHBIX JOKYMEHTOB, KOHCTPYHpPOBAHHE, NPOSKTHPOBAHWE, H3TOTOBJICHHUE,
CTPOUTENHCTBO, BBIMOJTHEHHUE YCIYr (paboT), UCHBITaHWE, 3aKyMKa MNPOAYKIHUUA IO HMIIOPTY,
poJaka MPOMYKIUU (B TOM YHCJIE HAa 3KCIOPT), XpaHEHWE, TPAHCIIOPTUPOBAHWE, YCTAaHOBKA,
MOHTaX, HalajKa, TEXHHYeCKoe OOCITy)KMBaHWE, PEMOHT (PEKOHCTPYKIHS), HKCIUTyaTaIus
(mpumenenue) W yrwimsanusa. s 0o0BEKTOB, HE COOTBETCTBYIONIUX JCHCTBYIOIIMM HOpMawm,
CTaHIApPT YCTaHABIMBAaeT TpeOOBaHUS K pa3paboTKe MPOEKTOB KOMIEHCHPYIOIIUX CpPEACTB U
CHCTEM O0ECIeYCHHUsI TOXKApHOW OE30MacHOCTH Ha CTAaausX CTPOHMTEIbCTBA, PEKOHCTPYKIUU H
IKCILTyaTaIlluu OOHEKTOB.
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TpeboBanust ctannapra sSBIAIOTCSA 005S3aTEIBHBIMU.
TepMuHsbl, mprMeHsieMble B CTaHJApTe, U UX MOSICHEHUS IPUBEICHbI B IPUIOKEHUH 1.
(U3menennas penakuus, Uzm. Ne 1).

1. OBIIME INOJIOKEHUSA

1.1. IToxxapHas 6e30macHOCTh 00BEKTa JOJDKHA 00ECIeunBaThCSI CHCTEMaMM MPEIOTBPAIICHUS
nokapa ¥ IPOTUBONOXKAPHOM 3allUThl, B TOM 4YHCJIE€ OPraHU3ALUOHHO-TEXHUYECKHUMHU
MEPOTIPUATHIMHU.

Cuctembl NOXapHOHM O€30IAaCHOCTH JIOJDKHBI XapaKTepU30BaTbCs YPOBHEM oOOecnedeHus
MOXKapHOW 0e30MacHOCTH oI W MaTepHalbHBIX IIEHHOCTEH, a Takke HSKOHOMHUYECKUMHU
KpUTEPUAMU Y3PPEKTUBHOCTH ITUX CUCTEM JJIsl MAaTEpUAIIbHBIX LIEHHOCTEH, C yU4eTOM BCeX cTaaui
(mayyHast pa3pa®oTKa, MPOEKTUPOBAHHME, CTPOUTENIBCTBO, HKCIUIyaTalUsl) >XU3HEHHOTO IIMKJIA
O00OBEKTOB U BBIIOJIHATH OJHY U3 CIEAYIOIINX 3a/1a4:

MCKJII0YaTh BOSHUKHOBEHHE TI0XKapa;

obecreynBaTh NOXKapHYI0 0€3011aCHOCTB JIFOJICH;

o0ecreynBaTh NOXKApHYIO 0€301MaCHOCTh MaTEPHATBHBIX IICHHOCTEH;

obecreynBaTh NOXKapHYI0 0€30M1aCHOCTh JIFOJeH U MaTepUalbHbIX [IEHHOCTEH OJHOBPEMEHHO.

1.2. OObBeKTBl JOKHBI HMMETh CHUCTEMBI MOKapHOW O€30MacHOCTH, HalpaBJCHHbIE Ha
IIPEJOTBpALEHUE BO3JICHCTBUS Ha JIOJeH OnacHbIX (PaKTOPOB MOKapa, B TOM YUCIIE UX BTOPUYHBIX
MIpOsIBJIEHUH Ha TpeOyeMOM ypOBHE.

TpeOyemblil ypoBeHb oOecrieueHus: MOXapHOW OE30MacHOCTH JIIOJEH ¢ MOMOIIBIO YKa3aHHBIX
cucteM J1oJkeH ObITh He MeHee 0,999999 npenorBpaliienyst BO3AeHCTBUS ONACHBIX (PaKTOPOB B I'OJT
B pacyeTe Ha KaXJOro 4YeJOBEKa, a JOMYCTHMbIH YpOBEHb IMOXKapHOH ONACHOCTH Ul JroAeH
joIKeH ObITh He Gonee 10 BoseiicTBIs OmacHBIX (GaKTOPOB MOXKApPa, NPEBBIAIONINX TPESACTHHO
JOIyCTUMBIE 3HAUEHUsI, B TOJ B pacyeTe Ha KaXK0r0 YeI0BeKa.

Metox ompeneneHus ypoBHS OOecIeYeHHUs] MOKapHOW Oe30macHOCTH JIOACH IpHBEIEH B
OPUIIOKEHUU 2%,

* [IpuBeJeHHBIC B IPUIOKEHMAX 2, 3 M 5 cTaHgapTa METObl MOTYT H3MEHATHCS € COTIACHS TOJIOBHOW OpraHU3aluu
B oOacTu moskapHoi 6e3onmacaoctu - BHUUIIO MBJ] CCCP.

1.3. OOBexThl, Moxapbl Ha KOTOPBIX MOTYT HPHUBECTH K MAacCOBOMY MOPaXEHHUIO JIIOJAEH,
HaXOMAAILIMXCS Ha JITHX OOBEKTaX M OKPYKAIOLIEH TEeppUTOPHUH, ONACHBIMH W BPEIHBIMU
npousBojicTBeHHbIMU (akTopamu (o [OCT 12.0.003), a Takxke onacHbIMU (paKTOpaMHu Iokapa u
UX BTOPUYHBIMHM TPOSBICHHUSMH, JOJDKHBI HMMETh CHCTEMBl IOXKapHOH Oe3omacHoOCTH,
o0ecrneunBaIie MUHUMAIBHO BO3MOXKHYIO BEPOSITHOCTh BO3HHUKHOBEHHS IMokapa. KoHkpeTHbIE
3HAUEHUS MHUHUMAJIBHO BO3MOXXHOM BEPOATHOCTH BO3HUKHOBEHHUS II0Kapa OIPENEISIOTCS
MPOEKTUPOBIIMKAMU M TEXHOJIOTAMU IPU MNACHOPTH3aLUM ITHUX OOBEKTOB B YCTAHOBJIEHHOM
MOPSJKE.

Ilepeuenp Takux OOBEKTOB pa3pabaThIBACTCS  COOTBETCTBYIOLUIUMH  MUHHCTEPCTBAMU
(BemoMCTBaMHu M T.I1.) B YCTAaHOBJIEHHOM MOPSIKE.

Meton omnpeneneHus BEpPOSITHOCTH BO3HUKHOBEHHUS TMOXKapa (B3pbiBa) B IMOKapOONacHOM
00BEKTE MPUBEJICH B IPUIOKEHUU 3.

1.4. OOBeKThl, OTHECEHHbIE K COOTBETCTBYIOIIMM KAaTErOpPHsM IO MOKapHOW OMacHOCTH
COIVIACHO HOpMaM TEXHOJIOTMYECKOTO IPOEKTUPOBAHHUSA JUISl ONIPENEICHUS KaTErOpUi MOMEILEHUI
U 3JaHUA 10 TOXXKAPHOM M B3PBIBONOKAPHOW OIACHOCTH, JOJDKHBI HUMETh HSKOHOMHYECKH
3¢ (heKTHBHBIEC CHCTEMBI MOXapHOI 06€30MacHOCTH,

Meron omeHKH YKOHOMHYECKOW A(h(PEKTUBHOCTA CUCTEM IMOXKAPHOW OE€30MacHOCTH MPHUBEICHA
IPUJIOKEHUU 4.

1.5. OmnacHbiMu (pakTOpaMu, BO3ACHCTBYIOIIMMHU Ha JIIOJEH W MaTepHalIbHBIC IIEHHOCTH,
SABIIAIOTCSL:

IJ1aMsl U UCKPBI;

MOBBILLIEHHAS TEMIIEPATypa OKPYXKaIOLIEH Cpenbl;
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TOKCUYHBIE MPOJYKThI TOPEHUS U TEPMUUECKOTO PA3JI0KEHHUS;

IbIM;

ITOHM)KEHHAsl KOHLIEHTPALUs KUCIOPOJa.

K BTOpHYHBIM MNpOSBICHUSM OIACHBIX (AKTOPOB IOKapa, BO3JEHCTBYIOUIMM Ha JOAed u
MaTepuaIbHble HEHHOCTH, OTHOCSTCS:

OCKOJIKH, YaCTH pa3pyLIMBIIMXCS alllapaToB, arperaTos, yCTAHOBOK, KOHCTPYKIIHIA;

paZMoOaKTUBHbBIE M TOKCUYHBIE BELIECTBA U MAaTE€pPHaJIbl, BHILIEALINE U3 Pa3pyLICHHBIX allllapaToB
U YCTaHOBOK;

NMEKTPUYECKUN TOK, BO3HUKIIMII B pe3yjJbTaTe BbIHOCA BBICOKOTO HANpsHKEHUS Ha
TOKOIIPOBOJALIME YaCTH KOHCTPYKIIMM, alnaparoB, arperaTos;

omnacHble GaxTopsl B3pbBa 1o [OCT 12.1.010, mpoucuieAniero BCIeCTBUE MOXKaAPa;

OTHETYIlAIlKe BEeIEeCTBa.

1.6. Knaccudukamuss 0oOBEKTOB MO TMOXKAPHOW M B3PHIBOIOXKAPHOW OMACHOCTH JOJDKHA
IIPOU3BOJIUTBCS. C YYETOM [JOIYCTUMOIO YPOBHSI MX IOXKapHOW OMacHOCTH (TpeOyeMoro ypoBHS
obecrieueHNs MOXKAPHOM OE30IaCHOCTH), a PacUeThl KPUTEPHEB U IOKa3aTesell ee OIeHKH, B T. U.
BEPOSTHOCTH TMOXapa (B3pbIBa), - C YYETOM MAacChl I'OPIOYUX M TPYAHO-TOPIOUYMX BELIECTB U
MaTepUajoB, HAXOAAIIUMXCS Ha OOBEKTE, B3PHIBONOXKAPOOMACHBIX 30H, OOpa3youmxcs B
aBapUIHBIX CUTYALMIX, U BO3MOYKHOI'O yIiepoa A JItoJIeil U MaTeprabHbIX LIEHHOCTEH.

1.7. BeposiTHOCTh BO3HMKHOBEHHUS IOapa OT (B) 3JIEKTPUUECKOrO WIM JIPYroro €JMHUYHOIO
TEXHOJIOTUYECKOT0 U3JENusl WK 000pyl10BaHMs NMPHU UX pa3pabOTKe U U3TOTOBJIEHUM HE JIOJKHA
npeBbimath 3HadeHuss 10° roj. 3HaueHME BENMUMHBI JOMYCTHMOH BEPOSTHOCTH IOXApa IPH
IPUMEHEHUHU U3/eNuil Ha 00BbEKTax JOJKHO YCTAaHABIMBATBHCS pacueToM, UCXO/ U3 TpeOOBaHUM 1.
1.2 nHactosmiero craHgapTa. MeToJ OnpeAesieHHs BEPOSTHOCTH BO3HMKHOBEHHsS TOXapa OT (B)
JIEKTPUUYECKUX U3EIUI IPUBEICH B IPUIOKEHUU O.

1.8. Meroauku, cojepkaliiecst B CTaHAapTax U IpyruX HOPMATUBHO-TEXHUYECKUX JOKYMEHTAX
U TpelHa3HAueHHbIE IS ONpeAeieHHs IoKa3aTened MOoXKapHOW OMAacHOCTH CTPOMTENbHBIX
KOHCTPYKLUH, X OOJUIIOBOK U OT/EJIOK, BEIIECTB, MATEPUAJIOB U U3 (B T.4. HE3aBEPILIEHHOTO
IIPOU3BOJICTBA) TOJIKHBI aIEKBAaTHO OTPAXKaTh PEAJIbHBIE YCIOBUS IIOKapa.

1.9. Ilepeuens u TpeboOBaHUS K 3PPEKTUBHOCTU JIEMEHTOB KOHKPETHBIX CHUCTEM IOXKapHOH
0€30MacHOCTH  JIOJDKHBI ~ YCTaHaBIMBATbCd HOPMAaTHUBHBIMH M HOPMAaTHBHO-TEXHUYECKHMU
JOKYMEHTaMH Ha COOTBETCTBYIOIINE BUJIbI OOBEKTOB.

ITpumeps! pacueta nokaszateneit a¢¢pexruBHocTH 1o m.m. 1.2, 1.3, 1.7 npuBeaeHb! B IPUIOKEHUH
6.

2. TPEBOBAHMS K CHOCOBAM OBECIIEYEHUS TOXKAPHOM BE3OITACHOCTH
CUCTEMBbI NIPEAOTBPALIEHUSA ITOKAPA

2.1. [IpenoTBpailieHue moxkapa JOMKHO JTOCTHTaThCS MPEAOTBpaIlleHneM 00pa3oBaHus TOprodei
cpenbl u (WIM) TIpeAOTBpalieHHeM oOpa3oBaHMsI B Toprouel cpene (WM BHECEHHS B HEE)
HMCTOYHUKOB 32)KUTAHUS.

2.2. TlpenoTBpamenue oOpa3OBaHHS TOPIOYEH CpEIbl TOJDKHO OOECIEYMBATHCS OJHUM U3
CIIEAYIOIIMX CIIOCOOOB WM MX KOMOMHAIIMA:

MaKCHMaJIbHO BO3MOXKHBIM TPUMEHCHHEM HETOPIOYHMX ¢ TPYJAHOTOPIOYHMX BEIIECTB U
MaTepuasos;

MaKCHUMAaJIbHO BO3MOKHBIM IO YCJIIOBHUSIM TEXHOJIOTHH M CTPOUTEIHCTBA OTPAaHMYCHHEM MacChl U
(umn) oObeMa TOpIOYMX BELIECTB, MaTepuajoB M Hauboyiee O€30MacHBIM CIIOCOOOM HX
pa3MeIeHHs;

M30JISIHEH ToproYeit cpebl (MPUMEHEHHEM U30JMPOBAHHBIX OTCEKOB, KaMep, KaOWH | T.11.);

noJiiep )kaHueM 0e301TaCHON KOHIICHTPAIUU CPENlbl B COOTBETCTBHH C HOPMAaMH U MPaBHJIAMH U
JIPYTUMH HOPMaTHBHO-TEXHUYECKHUMH, HOPMAaTUBHBIMH JJOKYyMEHTAMH U MPaBUIaMH 0€30NaCHOCTH;

JIOCTaTOYHOW KOHIICHTpanue Qiermatuzaropa B BO3AyXe 3aluIIaeMoro oodwsema (ero
COCTABHOM 4acTH);

MoAJep)KaHUEM TeMIEpaTypbl U JABJICHUS CPElbl, IPU KOTOPHIX PACIPOCTPAHEHUE IJIAMEHU
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UCKJIIOYaeTcs;

MaKCUMaJIbHOW MEXaHM3aluel M aBTOMaTH3aluell TEXHOJOTHYECKUX IMPOLECCOB, CBA3aHHBIX C
oOpaleHueM roOprOYrX BEIECTB;

YCTaHOBKOM I105KapOOIacHOro 000py10BaHUs 110 BO3MOXKHOCTH B M30JIMPOBAHHBIX OMEIIEHUAX
WM Ha OTKPBITHIX IUIOMIAAKAX;

IPUMEHEHUEM YCTPOMCTB 3aIlUThl [POU3BOACTBEHHOIO0 O00OpYNOBaHMS C TOPHOYUMHU
BEILIECTBAMM OT IIOBPEXKACHUM WM aBapHii, YCTAaHOBKOM OTKJIIOYAIOIIUX, OTCEKAIOIIUX U IPYIHX
YCTPOMCTB.

2.3. IlpenmorBpameHue oOpa3oBaHHMS B TOpIOYEH Cpele HMCTOYHHKOB 3aKUTAaHUS JOJDKHO
JOCTUraThCs IPUMEHEHUEM OJJHUM U3 CIEAYIOIIUX CIIOCOO0B WIIM UX KOMOMHAIMEH:

NPUMEHEHHEM MAlllMH, MEXaHH3MOB, 00OPYAOBaHUS, YCTPONCTB, MPU IKCIUTyaTallud KOTOPBIX
He 00pa3yroTcs UCTOYHUKHU 3aKUTaHMs;

MPUMEHEHHEM 3JIEKTPOOOOPYIOBaHHS, COOTBETCTBYIOLIETO MOXKAPOOMACHON M B3PHIBOOIIACHOU
30HaM, IpyIIe U KaTeropuu B3pbIBOONACHOM cMecu B cooTBeTcTBUU C TpeboBaHusmMu ['OCT
12.1.011 u [IpaBui ycTpoiicTBA DIEKTPOYCTAHOBOK,

IPUMEHEHHEM B KOHCTPYKLHUHM OBICTPOJEHCTBYIOIIMX CPEACTB 3AIUTHOIO OTKIHOYEHUS
BO3MOXKHBIX HCTOUHUKOB 3a)KUTAHUS;

IPUMEHEHHEM  TEXHOJOIMYECKOro mporecca M 00O0pyIOBaHMs,  yIOBJIETBOPSIOILEIO
TpeOOBAHUAM DIEKTPOCTATHIECKOM nckpobesonacHocTr mo [OCT 12.1.018;

YCTPOHCTBOM MOJIHUE3ALIUTHI 31aHUH, COOPYKEHUI 1 000pyA0BaHUS;

noJiIep)KaHuEM TeMIepaTypbl HarpeBa MOBEPXHOCTH MAIWH, MEXaHW3MOB, 00OpYIOBaHHS,
YCTPOMICTB, BELIECTB M MaTepHajoB, KOTOPbIE MOTYT BOWTH B KOHTAaKT C TOproyeil cpemol, Huke
IpeseabHO AOMYCTUMOM, coctasisitomer 80 % HauMeHbIIEH TeMIepaTrypbl CaMOBOCILIAMEHEHUS
rOpIOYEro;

HCKJIFOYEHUE BO3MOKHOCTH IOSBIIEHHMS HCKPOBOI'O paspsiia B TOPHOYEH Cpele € JDHEpPrueH,
PaBHOM U BbIIlIE MUHUMAJIbHOM SHEPIUU 3aXKUTaHUS;

MIPUMEHEHUEM HEUCKpPSAIIEro MHCTPYMEHTa Npu paboTe ¢ JIErKOBOCIIAMEHSIOIUMUCS
KHUJIKOCTSMHU U TOPIOYNMHU T'a3aMy;

JUKBUJALMEN YCIOBUM [UIsl TEMJIOBOIO, XMMHMYECKOTO M (MJIM) MHMKPOOMOJIOTHYECKOIO
CaMOBO3TOpaHMsl OOpAIIAIOLINXCS BEIIECTB, MaTepUaloB, HM3AeIMi M KOHCTpykuui. Ilopsmox
COBMECTHOT'O XPAaHEHHUS BEIECTB U MATEPHAJIOB OCYLIECTBIISIIOT B COOTBETCTBHM CO CIIPABOYHBIM
OPWIOKEHUEM 7

YCTpaHEHUEM KOHTAKTa C BO3JyXOM MUPO(OPHBIX BEUIECTB;

YMEHBIIEHUEM OIPENEIAIOIETO pa3Mepa TOPHYEH Cpelbl HMXKE MPENEIbHO JOIYCTHMOIO IO
rOpIOYECTH;

BBITIOJTHEHUEM JIEHCTBYIOIINUX CTPOUTEIBHBIX HOPM, ITPABHII U CTAHIapPTOB.

2.4. OrpannyeHue Maccol U (Wn) o0beMa roproyux BELIECTB U MAaTEpPHAaJIOB, a TaKkKe Hanboiee
6e3omacHbIi cnoco0 MX pa3MelieHus JODKHbI JOCTUraThbCsl MIPUMEHEHHEM OJHOTO U3 CIEAYIOIIMX
Croco00B WIIM X KOMOUHAIUEH:

yYMEHBIIEHHEM Macchl U (Win) o0beMa TOpIOYMX BEUIECTB M MAaTepHajoB, HAXOISIIIUXCS
OJIHOBPEMEHHO B MIOMEIICHUH WJIM Ha OTKPBITHIX MJIOIIAAKAX;

YCTPOMCTBOM aBapHIHOIO CIIMBA I0XAPOOIMACHBIX UAKOCTEH W aBapUMHOIO CTpPaBIMBaHUS
rOpIOYHX ra30B U3 anmaparypbl;

YCTPOHCTBOM Ha TEXHOJOIMYECKOM OOOPYAOBAaHMHM CHUCTEM MPOTHUBOB3PHIBHON 3aIUTBHI METOJ
ornpezaeneHus: 6e30MacHoON MO pa3repMeTH3auu 000pyI0BaHUs IPUBECH B MPUIOKEHUH §;

NEPUOINYECKON OYHMCTKH TEPPUTOPUH, HAa KOTOPOM pacmojaraercsi OOBEKT, MOMEIIEHHH,
KOMMYHHMKAIUH, anmnaparypbl OT TOPIOUYUX OTXOJI0B, OTJIOXKEHUN MUY, ITyXa U T.I1.;

yJIaJ€HUEM M10KapOOIIACHBIX OTXOJ0B IPOU3BOJICTBA;

3ameHoll  nerkoBociuiamensitomuxcss  (JIBX) wu  roprounx  (IDK)  xmakocrelr  Ha
nokapo0e30nacHble TEXHUYECKHE MOIOIINE CPECTBA.
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3. TPEBOBAHUA K CIIOCOBAM OBECIIEYEHMUSA HQ)KAPHOI71 BE3OITACHOCTH
CUCTEMBI ITPOTUBOITIOXKAPHOMU 3ALIUTBI

3.1. IlpoTuBomOXKapHas 3allUTa JOJDKHA JOCTUTATHCS MPUMEHEHUEM OJIHOTO U3 CIICTYIOIINX
Ccoco00B MJIM X KOMOMHAIEH:

MIPUMEHEHHUEM CPEJICTB TIOKAPOTYIIECHUSI M COOTBETCTBYIOIINX BUJIOB IMOKAPHOU TEXHHUKHU;

MIPUMEHEHUEM aBTOMATHYECKUX YCTAaHOBOK MOYKAPHON CUTHAIIM3AIIUHU M TIOKAPOTYIIICHUS;

MPUMEHCHHEM OCHOBHBIX CTPOUTENIBHBIX KOHCTPYKIIMA W MaTepuajoB, B TOM YHCIE
HCIIOB3YEMBIX ISl OOJHUIOBOK KOHCTPYKIIMK, C HOPMHUPOBAHHBIMHU ITOKa3aTEIIIMH TI0KapHOM
OITaCHOCTH;

MPUMEHEHUEM TMPOMKUCKA KOHCTPYKIIMH OOBEKTOB AaHTUIIMPEHAMHW W HAHECCHHMEM Ha HUX
MMOBEPXHOCTU OTHE3AUTUTHBIX KPACOK (COCTABOB);

YCTpOWCTBaMH, 00ECIIEYMBAIOIIUMH OTPAHHMYCHUE PACTIPOCTPAHEHUS TTOXKapa;

OpraHMU3aIyei C MOMOIIBI0 TEXHHYECKUX CPENICTB, BKIIOYAsi aBTOMATHYECKHUE, CBOCBPEMEHHOTO
OTIOBEIICHHUSI U SBAKYaIlUH JIIOJIEH;

MPUMEHCHHEM CPEJICTB KOJUICKTUBHOW W WHIUBUAYaTbHOW 3aIlUTHI JIIOJEH OT OIACHBIX
(hakTOpOB TOXKAPA;

MIPUMEHEHHEM CPEJICTB TIPOTHUBOIBIMHOMN 3aIUTHI.

3.2. OrpaHW4YeHHE pACIPOCTPAHCHHS TIOKapa 3a TNpeaesibl ouara JOJDKHO JOCTHUTaThCs
MIPUMEHEHHUEM OJIHOTO M3 CIICAYIOIIUX CIIOCOOOB MIIM UX KOMOMHAIIHCH:

YCTPOMCTBOM MPOTUBOIOKAPHBIX MIPETPal;

YCTAaHOBJICHUEM TIPEJCIIBHO JOMYCTHUMBIX I0 TEXHHKO-YKOHOMHYECKHM pacderaM ILIOomaaeu
MIPOTUBOMOXKAPHBIX OTCEKOB U CEKIIMi, a TaKKe STAKHOCTH 3[aHUI U COOPYXKEHHI, HO He Oolee
OTIpe/ICTICHHBIX HOPMAMH;

YCTPOMCTBOM aBapUMHOTO OTKIIFOUEHUS U MEPEKIIOYEHHS YCTAHOBOK M KOMMYHUKAIIU;

MPUMEHCHHEM CPEJICTB, MPEAOTBPAIIAIONINX WM OTPAaHUYMBAIOIINX PA3JIMB M pPACTCKaHUE
KHUJKOCTEH TpU MOKape;

MPUMEHEHHEM OTHEIPETPAKIAIOIINX YCTPOUCTB B 000PYI0BAHUH.

3.3. Kaxzaplii OOBEKT JOHKEH HUMETh Takoe OOBEeMHO-TNIAHUPOBOUHOE U TEXHHYECKOe
WCIIOJTHEHUE, YTOOBI dBaKyalHs JIOJed W3 Hero ObUIa 3aBepIlcHA 10 HACTYIUICHHS MPeIeiIbHO
JOMYCTUMBIX 3HaYEHHUI OMacHBIX ()aKTOPOB MOXkKapa, a MpU HeleIecooOpa3sHOCTH dBaKyalluu Oblia
oOecrieueHa 3aiuTa JroJieH B 00bekTe. /s oOecrieuenuns sBaKyalni HEOOX0IMMO:

YCTaHOBUTh KOJHMYECTBO, pa3Mepbl, U COOTBETCTBYIOIIEE KOHCTPYKTUBHOE HCIIOJHEHUE
IBAKYaI[MOHHBIX ITyTEeH U BBIXOJIOB;

00ecneunTh BO3MOKHOCTh OECIPEMSITCTBEHHOTO ABMKEHUS JTIOACH M0 9BAKYAIMOHHBIM ITYTSIM;

OpPraHHU30BaTh NP HEOOXOAMMOCTH YIPABJICHHUE JABIKCHUEM JTIOJICH 10 IBAKYaAI[HOHHBIM Ty TSIM
(cBeTOBBIE yKa3aTenu, 3ByKOBOE U PeYEBOE OMOBEIIECHUE U T.I1.).

3.4. CpencrtBa KOJIGKTUBHOM W HWHAMBUAYaJbHOM 3alllUTHl JIOJDKHBI  0OecTieunBaTh
0€30MMacHOCTh IO/ B TEUEHHE BCETO BPEMEHU JCUCTBUS OMAcHBIX (PAaKTOPOB MOXKapa.

KosutekTHBHYIO 3alIUTY CIIeAyeT 00eCIeunBaTh C MOMOIIBIO TT0KAPOOES30MACHBIX 30H H APYTUX
KOHCTPYKTUBHBIX pernenuid. CpeacTBa WHANBUAYAIBHON 3alUTHI CIeAyeT MPUMEHSATh TAaKXKe IS
MO’KaPHBIX, YIACTBYIOIIMX B TYIICHUH ITOXapa.

3.5. Cucrema MPOTUBOABIMHOM 3alIUTHl OOBEKTOB JOJDKHA OOECleuyuBaTh HE3aJbIMIICHUE,
CHIDKCHHE TeMIIepaTyphl U yIAICHHE TTPOAYKTOB TOPCHHSI H TEPMHUYECCKOTO PA3JIOKCHHS HA MyTIX
dBaKyallil B T€UEHHWE BPEMEHH, MOCTATOUHOTO JUIsl dBaKyalluu JIOJeH W (WiIM) KOJUIEKTUBHYIO
3aIUTY JII0/IEH B COOTBETCTBUU C TPEOOBAHUAMH 1. 3.6 U (WIJIM) 3alIUTY MaTepUaAIbHBIX LIEHHOCTEH.

3.6. Ha xaxaoM 0OBEKTe HapOJHOTO XO3SICTBA JOMHKHO OBITH 0OECIEYeHO CBOEBPEMEHHOE
OTIOBENICHHE JIFOJIeH U (WJTH) CUTHAIM3AIUS O IMOXape B €r0 HAYaIbHON CTaJIMA TEXHUYCSCKUMH HITH
OpraHU3aIlOHHBIMH CPEICTBAMHU.

[lepeuenb u 000CHOBaHUE TOCTATOYHOCTH AJIs L1eneBON 3((HEKTUBHOCTH CPEACTB OMOBEIIECHUS U
(WnM) cUTHANMM3AIMKA Ha O0BEKTaX COTJIACOBBIBAETCS B YCTAHOBIEHHOM IOPSIJIKE.

3.7. B 3maHusAX H COOPYKEHHSIX HEOOXOAUMO TMPEAYCMOTPETh TEXHUYECKHE CpEICTBa
(JleCTHUYHBIE KJIETKH, MPOTHUBOIMOXKAPHBIE CTEHBI, JHU(THl, HAPYKHBIE TOXKAPHBIE JIECTHUIIBI,
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aBapUIHBIE JIFOKU U T.I1.), UMEIOLINE YCTOMUMBOCTD IPU M0KAPE U OTHECTOMKOCTh KOHCTPYKLUI HE
MEHEee BPEMEHH, HEOOXOJUMOro JUIsl CIAaceHUs JIOAeH Mpu ToXKape U PacyeTHOro BpEeMEHU
TYILLIEHUS NOXKapa.

3.8. Jis moskapHOW TEXHUKH JTOJDKHBI OBITh OTPE/ICIICHBI:

OBICTpPOJICIICTBHE 1 MHTEHCUBHOCTD T0J[aY¥ OTHETYIIAINX BEIIECTB;

JOMYCTHMbIE OTHETYIIAIMEe BellecTBa (B TOM 4YHCIE C TO3UIHMH TPeOOBaHHUI SKOJIOTMHU U
COBMECTHMOCTH C TOPSIIIMMHU BELIECTBAMU U MaTEpUaIaMHu);

HMCTOYHUKHU U CPEICTBA MOJAYHM OTHETYIIANIUX BEIIECTB IS [10KapOTYLICHHS;

HOPMAaTUBHBIM (pacueTHBI) 3amac CHELMAIBHBIX OrHETYHIAIIMX BEIIECTB (TIOPOILIKOBBIX,
ra30BbIX, IEHHBIX, KOMOWHUPOBAHHBIX);

HeoO0XoAMMas CKOPOCTh HapallMBaHUs, I[OJAa4d OTHETYIIAIUX BEIIECTB C IOMOIIBIO
TPAHCIIOPTHBIX CPEJICTB OMEPATUBHBIX MOKAPHBIX CITYXKO;

TpeOOBaHUS K YCTOHYMBOCTH OT BO3JEHCTBHS ONACHBIX (DAKTOPOB MOXKapa M MX BTOPUYHBIX
MPOSIBIICHU;

TpeOOBaHUS TEXHUKHU 0€301TaCHOCTH.

4. OPTAHUBAIIMOHHO-TEXHUYECKHUE MEPOITPUATHUSA 11O OBECIIEYEHHUTO
MOXAPHOM BE3OITACHOCTH

Opranu3aliOHHO-TEXHUYECKIE MEPOTIPUSATHUS JOJDKHBI BKIIOYATh:

OpraHM3alMI0 I0XKAPHOW  OXpaHbl, OpPraHU3alMI0 BEJIOMCTBEHHBIX CIYXO MOXapHOUI
0€30MacHOCTH B COOTBETCTBHM C 3akoHOAatenscTBOM Coro3a CCP, coro3HbIX pecrnyOnuKk u
penrenreM MecTHBIX COBETOB JCITYTaTOB TPYASIIHXCS;

MACIOPTU3AIMIO BEIIECTB, MATEPUAIOB, U3JENHM, TEXHOJIOTMYECKHX MPOIECCOB, 3/aHUN U
COOPY>KEHHM 00BEKTOB B YACTH 00ECIIEUEHUS MOKAPHON OE3011aCHOCTH;

MIpHUBJICYEHUE OOIIECTBEHHOCTH K BOIIPOCaM oOecrieueHus oKapHOi 6e30MacHOCTH;

OpraHu3anyio 00ydeHus] padOTAIONIMX MPaBHIAM MOXKApHOW 0€30MaCHOCTH Ha MPOU3BOJICTBE, a
HACEJICHUS - B MOPSJIKE, YCTAHOBICHHOM MPaBUIIaMU MOXKApHOH 0€30MacHOCTH COOTBETCTBYIOLINX
00BEKTOB NpPeOBbIBAHUS JTIOCH;

pa3paboTKy M peanu3alyio HOPM U MPaBHII MOKApHOW 0€30MaCHOCTH, UHCTPYKUUN O MOpsIKe
oOpallieHus ¢ M0’KapoonacHbIMU BELIECTBAMHU U MaTepHuajgaMH, O COOJII0IEHUU TPOTUBOMOXKAPHOTO
peXuMa U ACHCTBUSX JIIO/IeH TPU BOSHUKHOBEHUH TI0Kapa;

U3rOTOBJICHHE M TPUMEHEHUE CpPEJCTB HArJsAJHOW aruTaluu Mo OOECHEeYeHMIO MOKapHOH
0C30IMaCHOCTH;

MOPSJIOK XPaHEHUsS BEHICCTB M MATEPUAIIOB, TYIICHHWE KOTOPHIX HEJOIMYCTHMO OJHUMH W TEMH
KE CPEICTBAMHU, B 3aBUCUMOCTH OT MX (PM3UKO-XMMHYECKHUX U TOXKAPOOMACHBIX CBOWCTB;

HOPMHPOBAHHE YHCIEHHOCTH JII0/IEN HAa OOBEKTE MO YCIOBUSIM 0€30IaCHOCTHU MX MPU MOXKAPE;

pa3paboTKy MEpONPHUATHH MO ASHUCTBHUIM aIMUHUCTPALIUU, paOOUYUX, CITYKAIIUX U HACEICHUS Ha
cllydail BOSHUKHOBEHHUS MOKapa U OpraHU3aluIo IBaKyaluu J0ei;

OCHOBHBIE BUJIbI, KOJIMYECTBO, pa3MelleHrne U oOcCIyXuBaHUE TokapHOW TexHuku no ['OCT
12.4.009. Ilpumensiemass TokapHas TEXHWKa JODKHA oOecreunBath S(PPEKTHBHOE TYIICHUE
noskapa (3aropanusi), ObITb 0€30MaCHOM ISl IPUPOIBI U JIFO/ICH.

IMPUJIOXEHHUE 1
Oo0s3aTeIbHOE

TEPMUWHBI, IPUMEHSIEMBIE B HACTOSIIIEM CTAHJIAPTE, U UX IIOSAICHEHMU I
Tabnuna 1

Tepmun [Tosicuenue

Hoxap ITo CT COB 383-87.

HpnMeqaﬂne. OHHOBpGMGHHO B HACTOAIIEM CTaHJapTe 1104 MOXapoM
IoHUMaeTCd Ipouece, xapaKTepmy}omHﬁc;{ COoMaJIbHBIM W/WIA 3KOHOMHYECKUM
yluep60M B pe3yjabTaTre BO3H€I7[CTBPI51 Ha J'HO}.IGﬁ W/ WIn MarepuaJibHble HEHHOCTHU
(baKTOpOB TCPMHUYUCCKOI'O  Pa3JIOKCHUS W/ WIn TOpCHUs, pa3BHBaIOHIHﬁCH BHC
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CIICHUAJIBHOT'O Oo4ara, a TakKKe MPUMCHACMBIX OTHCTYHIAIINX BCIICCTB

Cucrema noxapHoii| KomIekc opraHu3aniiOHHBIX MEPONIPUATHI U TEXHUYECKHX CPECTB, HANPABICHHBIX
0€30IacCHOCTH Ha [PeJOTBpalICHUE N0XKapa U ymepO OT Hero.

YpoBeHb moxkapHoii| KommdecTBeHHas omeHKa BO3MOXKHOTO yiepOa OT mokapa

OTIACHOCTH

YpoBeHb obecrieuennsi| KosnmuecTBeHHas OIIEHKA NMPEJOTBPAILEHHOTO YIiepOa Mpy BO3MOXKHOM T10XKape

oYKapHOU 6€30MacHOCTH

Ortka3 cucteMbl| OTKa3, KOTOPBIA MOMKET NPUBECTH K BO3HUKHOBCHHIO MPEACTHHO JOIMYCTHMOTO
(31eMeHTOB) MOYKAPHOW | 3HAUYEHUsI OMTACHOTO (haKTopa MoKapa B 3alUIacMOM 00beMe 00bEKTa

0e30macHOCTH

IMosxapoomnacHsIi otka3| OTka3 KOMIUICKTYIOIIETO H3JCNUs, KOTOPhIH MOXKET IMPHUBECTH K BO3HUKHOBCHHUIO

KOMIUICKTYIOIICTO U3ACIHA

OIacHbIX (pakTOpoB Moxapa

OOBEKT 3aIUTEI

3naHne, coOopyXeHHE, IOMEIICHHE, IPOIIECC, TEXHOJIOTHYEeCKasi YCTAHOBKA, BEIIECTBO,
MaTrepual, TPAaHCIIOPTHOE CPEICTBO, U3/IENHS, a TAKXKE UX BJIEMEHThl U COBOKYIMHOCTU. B
COCTaB 00BEKTA 3alUTHI BXOIUT U YEJIOBEK

VYcToitunBocTh 00BEKTA TIPH
oxape

CBOICTBO 00BEKTa npeaoTBpaliaTb BOBﬂeﬁCTBHC Ha J'HO,Z[@IZ U MaTCpUaJIbHbIC
ICHHOCTH OITIACHBIX q)aKTOpOB MoKapa U UX BTOPUIHBIX HpOfIBJ’IeHI/Iﬁ

HcTouHuK 3a)kuranus

CpenicTBO PHEPreTHYECKOro BO3ACHCTBYS, HHUIMUPYIONee BOSHUKHOBEHHE TOPEHHUS

I'oprouyas cpena

Cpe)la, CITOCOOHAs CaMOCTOSTEIBHO TOPETH MOCJC YAAJICHUA NUCTOYHHKA 3aKUTaHU

[oxxapHas
00BeKTa

OIIaCHOCTb

o 'OCT 12.1.033.

IIpumeuyvanue. OIHOBPEMEHHO B HACTOAIIEM CTaHIapTe IOJ IOXapHOH
OTIACHOCTBIO TIOHMMAETCsI BO3MOXHOCTh NPHYMHEHMs yniepba omacHeIMH (hakTopamu
MI0Xapa, B TOM YHCIIE UX BTOPUYHBIMH IPOSBICHUSIMHI

IToxapHas 6e300aCHOCTD

Mo 'OCT 12.1.033

Cuctema TpenOTBpalliCHUS
noxkapa

ITo 'OCT 12.1.033

OmnacHsIi (akTop Mmokapa

Mo 'OCT 12.1.033

Cucrtema NPOTUBOIIOKAPHOU
3aIIUTHI

ITo 'OCT 12.1.033

HpOTI/IBO,ZlLIMHaiI 3aluTa

Mo 'OCT 12.1.033

I'oprouectb

ITo CT COB 383-87

IIpenensHO
3HauCHHE
(axTopa moxkapa

JIOTTYCTUMOE
OIIacHOT0

3HaueHHe OmacHoro Qakropa, BO3JEHCTBHE KOTOPOTO Ha 4YelOBeKa B TEUCHHE
KPUTHYECKOM TPOMODKUTEIBHOCTH MOKapa HC MPUBOAUT K TPaBMe, 3a00JICBAHHIO HITH
OTKJIOHCHHUIO B COCTOSTHHUU 37I0POBbsl B T€UE€HHE HOPMATUBHO YCTAHOBJICHHOTO BPEMEHH, a
BO3/IeiiCTBUE HA MaTepHaJIbHbIC [IEHHOCTH HE NPUBOJIMT K MOTEPE YCTOWYUBOCTH 00BEKTa
[IPHU MOXKape

Kpurnyeckas Bpewmsi, B TeueHHe KOTOPOTO JOCTUIAETCS MPEACIbHO TOMYCTUMOE 3HAYCHHUE OMACHOTO
MPOJIOSKUTENLHOCTh (akTopa mokapa B YCTAHOBJICHHOM PEXHME €r0 H3MCHCHHS

noxapa

[Ipomyxmust Cornacuo 3akony CCCP «O kadecTBe MPOAYKIIMH U 3AIIUTE MPAB MOTPSOUTEIISN

(U3menennas penaknusi, M3m. Ne 1).

MMPUJIOXEHUE 2
Oo0s3aTeIbHOE

METO/I ONIPEJEJEHUSA YPOBHSI OBECITEYEHUS ITIOKAPHOM BE3OITACHOCTH

Hacrosammii Metoxn

JIIOIEN

YCTaHABIMBAET TOPSAJOK pacyera YpoBHS oOOeCHedeHus M0KapHOU

0€301MMacHOCTH JIt0JIel U BEPOATHOCTH BO3ACHCTBUS OMACHBIX (haKTOPOB IMOKapa Ha JIIJIEH, a TaKKe
o0ocHOBaHusA TpeOoBaHUN K SPPEKTHBHOCTH CHUCTEM OOECIEUYCHHS IMOXKApHOW O€30MacHOCTH

Jroaei.

1. CymHocTh MeTOAa

1.1. Iloka3aTenem OIIEHKH YpOBHs oOecrieueHus MoxKapHOH 0e30MacHOCTH Jro/iel Ha 00BbeKTax
SBJIIETCS. BEPOATHOCTh MpeAoTBpalieHus BozneicTBus (P;) omacHeix ¢aktopoB moxapa (OPII),
IepeYeHb KOTOPBIX ONPEAEISETCS HACTOSIIIUM CTaHAAPTOM.

1.2. BepositTHocTh mpepotBpanieHus BozaeucTBus O®II ompenenstor misg MoXapoOMacHOM
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CUTYaIlu, MPU KOTOPOH MECTO BO3HHKHOBEHHSI IMOXKapa HAXOIUTCS HAa TMEPBOM ATaxke BOIM3U
OJTHOTO M3 3BaKyaIlMOHHBIX BBIXOJIOB U3 3/IaHHS (COOPYKEHUS).

2. OcHOBHBIE pacyeTHbIE 3aBUCHMOCTH

2.1. BepositHocTh npenotBpamenus BosnerictBuss ODII (P;) Ha mroneit B 00BEKTE BBIUUCISIOT
o gopmyne

G176 (1)

rne Qp - pacuerHas BeposTHOCTH Bo3aercTBUs ODII Ha 0TAeTbHOTO YeTI0BEKa B TOI.
VYpoBeHnb obecnieueHust 6€30MacHOCTH JIFOeH IpU MoXkKapax 0TBEYaeT TpedyeMoMy, eCiu

0, <0F 2)

H
rIe Cp . JOTTyCTUMas BEPOATHOCTD Bo3aecTBuss ODII Ha oTieIbHOTO YelloBeKa B TO/I.

H
JIonyCTUMYIO BEPOSITHOCTb Cs MPUHUMAIOT B COOTBETCTBUU C HACTOSIIIUM CTaHIAAPTOM.
2.2. BepositHocTh (Qp) BBIYHMCISIOT I JIOACH B KOXKIOM 3/1aHUU (TIOMEIIeHUH) 1o hopmyrie

(g = QE(I_PS)“_PEJ:" (3)

rae Qp - BEpOsSTHOCTD MOKapa B 31aHUU B TOJI;
P> - BeposSITHOCTD PBaKyaluu JIIOACH;
P15, - BeposTHOCTB 3 dEKTUBHOI pabOThl TEXHUUECKHUX PELICHUI MPOTUBOIMOKAPHON 3aIUTHI.
2.3. BepostHOCTb 3Bakyanuu (Ps) BRIUUCIAIOT 110 popmyie
P3=1_(1_P3E)(1_P,J.Bj’ (4)
rae P51 - BEPOATHOCTH 9BAaKyalluu MO 9BAKYaIl[MOHHBIM ITYTSIM;
PiB - BEpOATHOCTb 3BaKyallUd II0 HApPYXHBIM 5BaKyallUOHHBIM JIECTHHUIAM, II€peXojaM B
CME)KHBIE CEKIUH 3aHMUsL.
2.4. BepositHOCTH (P) BEIYHCIISIOT IO 3aBUCUMOCTH

r

T
ﬁ:_T, eoan b, T S T,
Fa=4 0399, eam £ 47T, 51,
0, SO £ 2T,
\ ()

TIe Tey - BpeMsl OT Hayaia mokapa 10 OJOKHMpPOBaHUS SBaKyallMOHHBIX IyT€Hl B pe3ylbTaTe
pactipoctpanenust Ha HuX OO®Il, umeronwMx MOpeaeabHO MOMYCTHUMBIC IS JTFOACH
3HAYEHUsI, MUH;

t, - pacueTHOE BpEMS DBAKyalluy JIFOJEH, MHH;

Tus - NHTEPBAJI BpDEMEHU OT BOSHUKHOBEHHS 110>Kapa 10 Havayla dBaKyallu JI0JIeH, MHUH.

PacuetHoe BpeMs sBakyaluu JIOACH W3 MOMENIEHWA W 3[IaHWI yCTaHABIMBAETCA MO PACUETY
BPEMEHM JIBHIKEHUS OJHOTO MM HECKOJBKUX JIFOJICKMX ITOTOKOB UEPE3 IBAKyallUOHHBIE BBIXO/bI OT
HauboJee yAaJIeHHbIX MECT pa3MEeIlIeHUs JTI0ACH.

IIpu pacdere Bech MyTh ABMXKEHMS JIFOJCKOTO MOTOKA IMOAPA3JENSIETCS HAa y4acTKH (IIPOXO[,
KOPHJIOp, JABEPHOM TPOEM, JISCTHUYHBIA Mapii, TamMOyp) anuHoi |; u mupunoit &. HavaneHbiMU
y4JacTKaMH SIBJISIFOTCS ITPOXOAbI MEX1y pabounMHU MecTaMH, 000pYyIOBaHUEM, PsilaMU Kpecell U T.11.

[Ipu ompeneneHuu pacueTHOr0 BPEMEHHM JJMHA U IIUPHUHA KAXKJIOTO y4acTKa IMyTH 3BaKyalluu
IIPUHUMAIOTCSL 1O MPOEKTy. JlaMHa HyTH O JIECTHUYHBIM MapuiaMm, a TakkKe I0 IaHaycam
u3MepsieTcss mo JUiMHe Mapiia. inHa myTH B JIBEPHOM IpPOEME MPUHUMAETCS PABHOW HYIIIO.
ITpoem, pacnosjoXeHHbI B cTeHe ToamMHOM Oonee 0,7 M, a Takxke TaMOyp ClleyeT CUMTaTh
CaMOCTOSTEIILHBIM YY4aCTKOM FOPU30HTAILHOTO ITyTH, UMEIOIIMM KOHEUHYIO JUTUHY ;.

Pacuetnoe BpeMs sBakyanuu rojei (1,) ciuenyer onpenenars Kak CyMMY BPEMEHH JIBUKCHUS



JIFOICKOTO TIOTOKA IO OTJIEJIbHBIM yJacTKaM IyTH tj mo ¢opmyrne

L T R P ©6)
riae t; - Bpems ABHMKEHUS JIH0JICKOTO IMOTOKA Ha TIEPBOM (HaYyaIbHOM) Y4acTKe, MUH;
to, t3,..., {i - Bpems IBMKEHUS JIFOJCKOIO MOTOKA HAa KaXXIOM M3 CIEAYIOLIMUX IOCJE MEPBOTO
y4acTKa MyTH MUH.
Bpemsi aBmKEeHHs JIIOJCKOTO IOTOKAa IO MEPBOMY Yy4yacTKy myTu (1), MUH, BBIUMCIISIFOT IO

bopmyne

(7)
rae |y - uiMHa epBoro yyacrtka ImyTH, M;
Vi, - 3HAUEHUE CKOPOCTH ABMXKEHHMS JIIOJICKOI'O MOTOKA IO TOPU30HTAJIBbHOMY IyTH HA IEPBOM
y4yacTke, onpeensiercs o Tadi. 2 B 3aBUCUMOCTH OT III0THOCTH D, M/MUH.
2, 2
[TnoTHOCTH MOACKOTO MTOTOKA (D1) HAa MEpPBOM ydacTKe myTH, M“/M”, BBIYHCIISIOT 110 popmyIie

My
hg -

rae Nj - yucio aroei Ha IEpBOM y4acTKe, Yell.;
N L2
f - cpemuss miomaas TOPU30HTAIBHOMN MPOEKIIUU YEIIOBEKA, IPHHUMAEMast PaBHOM, M~

D=
(8)

B3POCJIOTO B JOMAIIIHEN OJICK/Ie 0,1
B3POCJIOTO B 3UMHEH OJIexK 1e 0,125
MOJIPOCTKA 0,07

1, - IUPUHA NIEPBOrO yYacTKa MyTH, M.

CKOpOCTb Vi JIBUXKEHHUS JIIOACKOIO MOTOKAa HAa Y4acTKax IyTH, CIEAYIOIUX I0Cie IMEPBOro,
MPUHUMAETCS MO Tal. 2 B 3aBUCUMOCTH OT 3HAUEHHsI UHTEHCUBHOCTH JIBUKEHHUS JIFOJICKOTO ITOTOKA
10 KaXJI0MY U3 3THUX Y4aCTKOB ITyTH, KOTOPOE BBIUMCIISIFOT /JIsl BCEX YYaCTKOB ITYTH, B TOM YHCIIE U
U1 IBEPHBIX ITPOEMOB, TI0 opMyIie

_ Gro1 8y
Q‘z' - é 1

rae &, O.1 - LIMPUHA PACCMAaTPUBAEMOTO I-T0 ¥ MPE/IIIECTBYIOIIETO MY YUacTKa MyTH, M;
0i,0i-1 - 3HAYCHUS] HHTCHCUBHOCTHU JIBHXKCHHS JIFOJICKOTO TMOTOKA 110 pacCMaTpUBaEMOMY i-My U
NpeaAmICCTBYIOIIEMY Y4YaCTKaM IIYTH, M/MI/IH, 3HAYCHUC HMHTCHCHUBHOCTHU JIBMIKXCHUA
JIIOZICKOTO TOTOKAa Ha MEpPBOM ydacTke MyTH ((Q=(.1), ompenenseMoe Mo Tadi. 2 1o
3HaueHuto Dy yctanoBneHHOMY 1o hopmyiie (8)

9)

Tabnuna 2
IL10THOCTD T'opu30oHTANBHBIN YT JIBepHO# poeM JlecTHuIa BHU3 JlecTHu1a BBEpx
noroka D, CxopocTh M HTEeHCMBHOCTH| MHTEHCHUBHOCTD CkopocTb HTEeHCHBHOCTD CxopocTh HTEeHCMBHOCTD
M%/M? vV, M/MHH g, M/MUH g, M/MUH v, M/MUH g, M/MHH v, M/MUH g, M/MUH
0,01 100, 1 1 100 1 60 0,6
0,05 100 5 5 100 5 60 3
0,1 80 8 8,7 95 9,5 53 53
0,2 60 12 13,4 68 13,6 40 8
0,3 a7 14,1 16,5 52 16,6 32 9,6
0,4 40 16 18,4 40 16 26 10,4
0,5 33 16,5 19,6 31 15,6 22 11
0,7 23 16,1 18,5 18 12,6 15 10,5
0,8 19 15,2 17,3 13 10,4 13 10,4
0,9 u Goxee 15 13,5 8,5 8 7,2 11 9,9

Hpumeuanne. TabaraHOE 3HAYEHHE HHTCHCUBHOCTH JIBIYKEHUS B IBEPHOM IIpOEMeE IIPH IUNIOTHOCTH oToKa 0,9 n
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Oosee, paBHOE 8,5 M/MWH, YCTaHOBJICHO I BEPHOTrO MpoeMa IMUpHHOH 1,6 M u OGoyiee, a TIpU IBEPHOM IpPOEMeE
MEHbIIICH ITUPUHBI & MHTCHCHBHOCTD JABIDKEHUS CIIEIYET ONpeAesaTh mo Gopmyne =2,5+3,750.

Ecnmu 3navenue (;, onpenensemoe mo dopmyne (9), MCHbIIE WM PABHO 3HAYCHHUIO (max, TO
BpEMs IBIXKEHUS 10 ydacTKy nyTH (1)) B MUHYTY

&

£ ==
Vi, (10)
[P 9TOM 3HAYCHUS (max CIICIYET IPUHUMATH PAaBHBIMH, M/MUH:
JUTSI TOPU30HTAIBHBIX ITyTEH 16,5
JUTSL TBEPHBIX MIPOEMOB 19,6
IUTSL JIECTHULIBI BHU3 16
JUISL JIECTHHULIBI BBEPX 11

Ecnu 3nauenue i, onpenencuuoe no hopmyie (9), 60ablIe Omax, TO LIUPUHY Oj JAHHOIO y4acTKa
b 9 >
MyTH CJIEYeT YBEIMYUBATh HA TAKOE 3HAYEHHE, ITPU KOTOPOM COOJIIO/IaeTCs YCIOBHE

[Ipy HEBO3MOXXHOCTH BBINOJIHECHUsT YCIOBUS (11) MHTEHCHUBHOCT M CKOPOCTH JBMXKCHUS
JIFOJICKOTO MOTOKA 110 YYaCTKy MyTH | onpenenstoT mo Tabmn. 2 npu 3uadenun D=0,9 u 6osee. [Ipu
3TOM JIOJDKHO YYHMTBHIBATBCS BpeMsl 3aJCpPKKH JIBIDKCHHS JIIOJCH u3-3a 00pa30BaBIIEToCs
CKOTIJICHHUS.

Ilpu ciausHUKM BHayajie ydacTka | IBYX W 0oJjiee JIFOJCKHX MOTOKOB (4epT. 1) MHTEHCHBHOCTh
nBYoKEHUS (Qi,), M/MUH, BEIYUCIISAIOT TIO (hopmyIie

Zfi’ i1 Bi1

5 (12)

e (-1 - MHTEHCUBHOCTb JABMKEHHS JIFOACKHUX MOTOKOB, CAMBAIOIIUXCS B HaYaJle y4acTKa i, M/MHUH.
Ji-1 - IUPHUHA YYaCTKOB MYTHU CIUSHUS, M;
i - IMPHUHA PacCMAaTPUBAEMOTr0 Y4acTKa ITyTH, M.

d; =

&y
—

wl
: 4 AT
: ){,-".?'Jf;.'r.r; TR ¢

T+
1
|

Yepr. 1. Crusinue JH0JCKUX MOTOKOB

Ecnu 3nauenue (;, onpeaeneHHoe no dopmyine (12), Gonbiie Qmax, TO MHUPUHY & AAHHOTO
ydacTKa MyTH CJelyeT yBEIMYMBaTh Ha TAKyI0 BEIUYMHY, YTOOBI cobmonanock yciosue (11). B
ATOM CiTydae BpeMsl IBHOKEHHSI 110 y4acTKy | onpezaensiercs o dhopmyiie (10).

2.5. Bpems Ty BBIUMCISIIOT IYTEM pacuyeTa 3HAYECHHWM JONMYCTUMOW KOHIIEHTPALMM JbIMa U
npyrux O®II Ha ’BaKyallMOHHBIX ITYTSIX B Pa3JIMYHbIE MOMEHTHI BpeMEHH. Jlommyckaercs BpeMs Toy
NPUHUMATh PaBHBIM HEOOXOAMMOMY BPEMEHH IBAKYyallUH tye.

HeoOxonuMoe Bpemsi 3Bakyallud pacCUUTBHIBAETCS KaK IPOU3BEACHHE KPUTHUUECKOW st
YeJI0BeKa MPOJIOJDKUTENBHOCTH ToXapa Ha Koadduiment Oe3zomacHoct. Ilpeamomnaraercs, 4to
KaX/IbIif OMacHbIN (aKTOp BO3JCHCTBYET Ha YEIOBEKA HE3aBUCUMO OT JPYTHUX.

Kpurtnueckas npogomKUTEIbHOCTD MOXKapa Ul JTI0ACH, HAXOAAIUXCA Ha ATaKe o4ara Ioxkapa,



http://files.stroyinf.ru/Data1/4/4653/#i5684445
http://files.stroyinf.ru/Data1/4/4653/#i5684445
http://files.stroyinf.ru/Data1/4/4653/#i5843991
http://files.stroyinf.ru/Data1/4/4653/#i6477822
http://files.stroyinf.ru/Data1/4/4653/#i6408995
http://files.stroyinf.ru/Data1/4/4653/#i6236476
http://files.stroyinf.ru/Data1/4/4653/#i6128865

OIIpEAEIAETCS U3 YCI0BUS NOCTHKEHNS ofHUM 13 O®PII B m03TaKHOM KOPHIOPE CBOETO MPEIEIBHO
JOMYCTUMOI'O 3Ha4Y€HHUs. B kauecTBe KpUTepust OMaCHOCTH ISl JIFOJIEH, HAXOAAIUXCS BBIIIE odara
[0o’Kapa, paccMaTpUBAETCsl yCJIOBUE JOCTWKeHus ofaHuMm u3 O®Il mpenenbHO AOMYCTUMOIO
3HAYEHMs B JIECTHUYHOM KJIETKE Ha YPOBHE 3Ta)ka MoKapa.

3HaueHusi TEMIIEpaTypbl, KOHLEHTPALUUN TOKCUYHBIX KOMIIOHEHTOB IIPOJYKTOB TOpPEHHUS MU
ONTUYECKON TUIOTHOCTH JbIMA B KOPUIOPE Ta)a MoKapa U B JECTHUUHOU KIIETKE ONPEAEIISIOTCS B
pe3yabTaTe peUIeHus CHUCTEeMbl ypaBHEHHMH TEIUIOra3000MeHa i MOMEUICHWH ouara Ioapa,
MOATAXXHOT'O0 KOPUJ0PA U JIECTHUYHOU KIIETKH.

VYpaBHEHHUs IBUKECHUS, CBA3BIBAIOIINE 3HAYCHUS IIEPENa 0B JABICHUM HAa IIpOEMax ¢ pacxoJaMu
4yepe3 IPOeMbl, UMEIOT BU/JL

= sigﬂ(&P]#BUg —yqu\,'EEl&PL (13)

rae G - pacxon yepes npoem, Kkr-c’;
1 - koadumment pacxona mpoema (U=0,8 m1st 3aKpBITBIX TPoeMOB B 11=0,64 ISl OTKPBITHIX );
B - mupuHa npoemoB, M;
V2, Y1 - HUWKHSA U BEPXHSS IPaHULIBI TOTOKA, M;
F - MI0THOCTB Ta30B, IPOXOJSIINX Yepe3 MPOEM, KIM,
AP - cpennnii B mpenenax yo, y1 nepenaj MoNHbIX JaBieHuii, I1a.
HuxHss v BepXHssi rpaHUILBI IOTOKA 3aBUCSAT OT MOJIO0KEHHUS IJIOCKOCTH PABHBIX JaBICHUI

F-F

i I

- g':.-’% -4l ’ (14)

rae P, Pj, - craTHdecKoe JaBJICHUE Ha YPOBHE 1071 I-T0 U |-Tro noMenieHui, [1a;
£ Pi - cpeiHe00beMHbIE INIOTHOCTH I'a3a B J-M U i-M IOMEIICHHSX, Kr~M'3;
g - yCKOpEHHE CBOOOHOTO MMaIeHHUs], M-c?
Ecnu mIoTHOCTh paBHBIX [AaBJIEHUN pACIOaracTcs BHE TPaHUIl pacCMaTPUBAEMOTO IMpOeMa
(Yo<hy wmmu yo>h,), TO MOTOK B Mpoeme Te4eT B OJHY CTOPOHY M TPAHHUIIBI MOTOKA COBMAIAIOT C

(usmueckumu rpanumamu mpoema h; u hy. Tlepemax maBmemmit (25 ), Tla, B sToM cmyuae
BBIUUCIIAIOT IO opMyIie

AP =P, - P+ gl + b)o - )12 (15)

Ecnu mtockocTh paBHBIX JIaBICHUI pacnonaraercs B rpanunax notoka (hi<yo<h), To B mpoeme
TEKYT J[Ba MOTOKA: U3 I-r0 MOMEIICHHS B j-¢ U3 |-T0 B i-e. HmkHMI moTOK MMeeT rpanHullsl Ny u )y,

nepenag AJaBJICHUA AP AJI1 3TOTO MMOTOKA OIMPEALCIIACTCS 110 Q)opMyne

AP =F =P +gly, +h)e, - g2 (16)

TTOTOK B BepXHel YaCTH MpoeMa MMEeT TPAHHIBI yo W hy, mepeman masmenus (&) mms wero
paccuuThIBaeTcs o popmysie

AP =F - PJ. + g, + _J;Dj(l,{}j - o0l 17

3Hak pacxo/ia ra3oB (BXOIAIMINN B TOMEIIEHUE PACXO]] CYUTACTCS TIOJIOKUTEIIbHBIM, BBIXOISAIITUN
- OTpHIIATeNbHBIM) M 3Ha4eHHe # 3aBHCAT OT 3HaKa Mepemnajia JaBjieHuit
-1, o=pinpu AP<O

2, SIgHAF) +1, £=p npu AP 20

(18)

VYpaBHeHHe OalaHCa MacChl BBIPAXKAETCsl 3aBUCUMOCTBIO



d(pjp:}f,;ﬁ =Y+ !ZG—: - ZG : (19)

3.
rae Vj - 00beM noMeIeHus, M,
t - Bpems, c;
. -1,
YV - CKOPOCTh BBITOPAHUS TIOYKAPHOH HArpy3KH, Kr-c

Sa

i

2.G .
k - CYyMMa pacXxoJ0B, BBIXOAUIUX U3 IIOMEILEHHUS, KI-C .
YpaBHEHHE d3HEPIUU I KOPUAOPA U JIECCTHUYHOM KIETKU

d(Cy o T de = C, > TG - O > G,
i &

-1.
, - CYyMMa pacxoJ0B, BXOJSUIMX B IOMEIIECHUE, KI-C ~;

(20)

-1 1ol
rae Cy, Cp - ynenbHas n30XopHas 1 U300apHast TermnoeMKocTH, kJDx-kr K™,
T, Tj - TeMnepatypsl ra3oB B i-M U j-M moMemeHusx, K.
VYpaBHeHue OanaHca Macc OTAEIbHBIX KOMIOHEHTOB IPOYKTOB TOPEHHS U KHCIOpOoIa

Ky goi) I de = vl + T K10~ Ko TG on

rae X, XLj - KOHIeHTpanus L-ro KOMIOHEHTa IIPOAYKTOB TOPEHHS B J-M H I-M HOMEIICHUSX, I"KI~
L.
L - xomuuecTtBO L-ro KOMIIOHEHTa NPOIYKTOB TOpEHHUS (KUCIOpPOAA), BBIIEISIOIIETOCS
o -1
(Toromaroerocs) mMpu CropaHuy OJHOTO KUJIOrpaMMa MOXKapHOH Harpy3Ku, KI KT .
VYpaBHeHue OanaHca ONTUYECKOU MIOTHOCTH JIbIMa

V_-;ld.'{'{_;l fdt = lr'[@:w + Zf{'{iGi _.LIJ'ZG ’
i k (22)

: : -1.
TIE Wi}y - OITUYECKasl INIOTHOCTH JbIMa B J-M U I-M noMemeHusx Ho-m™;
1

D - apiMooOpasytoliast ciocOOHOCTh MOKapHOW Harpy3KH, Hr-m%kr™.
OnTHyeckasi TUIOTHOCTh JbIMa MPU OOBIYHBIX YCJIOBMSIX CBSI3aHA C PACCTOSHUEM IMpeAesbHOU
BUJIUMOCTHU B JIbIMY COOTHOLIEHUEM

Ly = 2,381’,{1. (23)

3HavYeHHEe BPEMEHH Hauaja 3BaKyalluu Ty, JJIs 3aHUN (COOpYy)eHUi) 0e3 CUCTeM OMOBEIICHUS
BBEIUHCIISIOT TIO pe3yJbTaTaM HWCCICAOBAHUS TOBEJCHUS JIIOACH MPH TMOXapaxX B 3TaHHUIX
KOHKPETHOT'O Ha3HAYCHHS.

[Ipy Hamu4MM B 31aHUM CUCTEMBI OIOBEIICHHS O TOXKape 3HAYCHUE Ty, MPUHUMAIOT PaBHOMU
BpEMEHH CpalaThIBaHHsI CUCTEMBI C yYETOM €€ WHEpPHHOHHOCTU. [Ipu OTCYTCTBUM HEOOXOIMMBIX
WCXOJIHBIX JAHHBIX IS ONPECIICHHs] BPEMEHN Hadaia 2BaKyallud B 3JIaHUAX (COOPYKEHMsIX) 0e3
CUCTEM OIIOBEIICHUS BEJIHMUUHY Ty ,, CIACIYET IPUHUMATH paBHOM 0,5 MUH - AJs 3Taxa moxkapa u 2
MMH - JIJIs BBIIIEIICIKAIINX dTaKEH.

Ecim MectaM BO3HUKHOBEHUS TIOXKapa SIBIIIETCS 3aIbHOE MOMEIIECHUE, TJC IMOXap MOKET OBITh
oOHapyXeH OJJHOBPEMEHHO BCEMH HAXOMISIIMMHUCS B HEM JIFOJIbMU, TO Ty, AOMYCKACTCS] MPUHUMATH
paBHBIM HYITI0. B 3TOM ciiydae BeposTHOCTD (P, ;) BEIYHUCIISIOT 110 3aBUCIMOCTH

0,999 e f, Lie

i 0 goauty, Pt
(24)

rae tys - He0OX0AMMOE BpeMs SBaKyaIrlii U3 3aJIbHBIX TTIOMEIIICHUM.



[Ipumeuyanue. 3ganusiMu (COOPYKCHHsIMH) 0€3 CHUCTEM OINOBEIICHUS CUUTAIOT T€ 3/aHUs
(coopykeHus), BOSHUKHOBEHHE TOXKapa BHYTPU KOTOPHIX MOKET ObITh 3aMEYEHO OJHOBPEMEHHO
BCEMU HaXOSIIKMMUCS TaM JIIObMHU.

Pacuer t,s mnpousBoauTcs Ui HaumOoJee OMAacHOIO BapHaHTa pa3BUTUS  IOXKapa,
XapakTepusymolerocss Hanboapmum TemioM Hapactanuss O®II B paccmarpuBaeMoM MOMEIIEHUH.
CHauana pacCUUTHIBAIOT 3HAYEHUS KPUTUYECKOW MPOAOJKUTENBLHOCTU Moxkapa (ty,) IO YCIOBUIO
nocTkeHust KaxasiM n3 O®II npeaenbHO JOMYCTUMBIX 3HAUYEHUH B 30HE MPEObIBaHMS JIOACH
(paboueii 30HE):

I10 MTOBBILIEHHOW TEMIIEPAType

lin
- 2550 1
B [ 704 a- \

w o73rez 0 T - @no
A | (273+4)z (1- @i (25)
110 IOTEPC BUAUMOCTH
-1 Lin
ﬁgﬁ _ E]n 1- Flin( 1,055 ,
A Ly Bz
(26)
10 TOHMXKCHHOMY COACPIKAHHUIO KHUCJIOpOJda
1yl
A P O |
¥ A 5L,
(—=+027)
(27)
10 KaXXJA0MY U3 ra3006pa3HHx TOKCUYHBIX IIPOAYKTOB I'OPCHUSA
B ranl
f =q—In|l-— .
A Biz
(28)

r7ie B - pa3MepHbIi KOMIUIEKC, 3aBUCSIINUNA OT TEIJIOTHI CrOPaHUs MaTeprasa U CBOOOIHOTO 00beMa

IMOMEIIEHHS, KT

t, - HayanpHas TemnepaTypa Bo3ayxa B nomenieHuu, °C;

N - MoKa3aTelb CTENEHW, YYUTHIBAIOIIMN W3MEHEHHE MacChl BBITOPAIOIIEr0 Marepuaiga BO
BpEMEHU;

A - pa3MepHbIN TapamMeTp, YUUTHIBAIOIINHN yIETbHYI0 MaCCOBYIO CKOPOCTh BBITOPAHUsI TOPIOUETO
MaTepuania U IIomaib noxapa, Kr-c

Z - Oe3pa3MepHBI MapameTp, YYUTHIBAIONIUN HEpaBHOMEPHOCTH pactpenenenus ODII mo
BBICOTE IIOMEIICHUS;

Q - HU31IAs TemJI0Ta CropaHus MaTepuarna, MJx-kr

C, - ynenbHas n300apHasi TEMIOEMKOCTh ra3a MI[>K~K1“'1;

@ - KO3 (HULIMEHT TEIIONOTEPD;

77 - KOO GUIMEHT MOJHOTHI TOPEHMUS,;

V - ¢cBOOOIHEIH 00BEM TOMELIEHNS, M

a - K03GOUITMEHT OTpaKeHUS TPEIMETOB Ha MYTSIX DBaKyalluu;

E - magannHaAs OCBENICHHOCTD, JIK;

lp - IpeaenbHas 1aabHOCTh BUAUMOCTH B JBIMY, M;

3

2 4
D - apiMo00pa3yroriasi ClocoOHOCTh Topsiiiero marepuana, Ho-m-kr .

L - yaenbHbIN BBIXOJ TOKCUYHBIX Ta30B IIPU CTOpaHUM | KT MaTepuaia, KIKT
X - mpenenbHO IOMYCTUMOE COJEPKAHHE TOKCUYHOIO ra3a B IOMEIICHUH, KE-M > (Xco2 =0,11



Kr-M > Xco = 1,16-107 kr-m™; X =23%10° kr-m™);
Loz - yAenbHBINA pacxo] KUCI0opoa, KI-KI
Ecnmu mopn 3makom Jorapudma IMOJIydaeTcss OTpHIATeIbHOE YuCio, To gaHHbii O®Il He
npejcrasiseTr onacHocTu. [lapametp Z BeiaucsioT o popmyse

£= Eexp(l,dtﬁlnpu}f = £,
H H (29)

rze h - BeicoTa paboueii 30HBI, M;
H - BBICOTA TIOMEIIICHHUS, M.
Ompenensercs BeIcOTa paboveit 30HbI

h=h,+17-05&, (30)

rae hy, - BbICOTA IUIOINAAKH, HA KOTOPOH HAXOSATCS JIFO/IH, IO [I0JIOM MOMEIICHHS, M;
O - pa3HOCTH BBICOT I10JIa, PaBHASI HYJIIO IPU TOPH3O0HTATIHLHOM €0 PACIIOJIOKCHUH, M.

Cnenyer uMeTh B BUIY, YTO HaWOOINBIICH OMACHOCTU MpU MOXKape IMOABEPraroTcs IOJIH,
HaxXoJsIIMecs Ha OoJiee BRICOKOH oTMeTke. [loaToMy, Harpumep, IpH ONpeIeICHHH HEOOX0IMMOTO
BPEMEHH 3BaKyallud JIIOJeH M3 MapTepa 3pUTEILHOrO 3aja ¢ HAKJIOHHBIM IIOJIOM 3HaueHue h
ClleyeT HaXOAWTh, OPUCHTHPYSICh Ha HambOoJiee BBICOKO PACIOJIOKECHHBIC PSABI  Kpeced.
[TapameTpsl A ¥ N BBIUUCISIOT TaK:

JUTSL CITydasi TOPEHUS )KUIKOCTH C YCTaHOBUBIIEHCS CKOPOCTHIO

ﬂ=WFIFr P2=1,

2 -l
I7ie YE - yJleJdbHasi MaccoBasi CKOPOCTb BHITOPAHUSI JKUJKOCTH, KT - M~ - C

JUIsL KPYTOBOTO PacIipoOCTpaHEHHS TToXKapa

A=105u v, 5= 7

rJie V - IMHEeHHas CKOPOCTh PACTIPOCTPAHEHHS [IAMEHH, M-C

JUIs. BEPTUKAJIBHON MJIM TOPU30HTAJIBHOM MMOBEPXHOCTU TOPEHUS B BUJE NPSAMOYTOJbHUKA, OJHA
U3 CTOPOH KOTOPOI'O YBEJIIMYMBAETCS B JIBYX HAINpPaBICHMSIX 3a CUET PAcHpOCTPAHEHHS IUIaMEHU
(HampuMep paclpoCcTpaHEHWE OTHSA B TOPU3OHTAJIbHOM HAIIPAaBJICHHUU IO 3aHABECY IIOCIIE OXBaTa
€ro IJIaMeHeM I10 BCEH BbICOTE)

A=y vb n=2

rae b - nepreHIuKyIApHBII K HAITPABICHUIO BIKCHUS [NIAMEHH pa3Mep 30HbI TOPCHUSI, M.
[Ipu oTCyTCTBUM crienMaIbHBIX TpeOOBaHUH 3HaUeHUs o U E npuHumarotcs paBHbiMU 0,3 u 50
JIK COOTBETCTBEHHO, a 3HaueHue t,,=20 m.
Hcxonnblie qaHHble 1715 TPOBEACHUS PACUE€TOB MOT'YT ObITh B3SIThl M3 CIPABOYHOM JINTEPATYPHI.
W3 nony4yeHHbIX B pe3y/ibTaTe€ pacueTOB 3HAYEHUH KPUTUYECKOW MPOJOJDKUTENBHOCTH IMOXKapa
BBIOMpAETCSI MUHUMAJIbHOE
] ﬁm.s EGQ

£ =ﬂﬁn[fw= b =f':;-z]- (31)

¥
HeoGxonumoe Bpemsi sBakyauuu Jrofei (lys), MHH, M3 paccMaTpUBaeMOro IOMELICHHUS
paccuuThIBaIOT 1O hopMyIie

0,8

by = ——2

[Ipu pacmonoxeHuW MOJE Ha Pa3IMYHBIX IO BBICOTE IUIOMIAJKaX HEOO0XOAWMOE BpeMs
IBaKyallly CIETyeT OMPENeNIATh ISl KKIO0H IIOMAIKH.
CB00OOHBIM 00BEM MOMEIIECHHUSI COOTBETCTBYET Pa3HOCTH MEXAY I'€OMETPUYECKHMM 0OBEMOM U




00beMOM 000pYIOBaHUS WM MPEIMETOB, HAXOAAUIMXCS BHYTpU. Ecnu paccuuThiBaTh CBOOOIHBIN
00BEM HEBO3MOXHO, AOITyCcKaeTcsi MpUHUMATh ero paBHbIM 80 % reomeTpuyeckoro oobema.

HpI/I HAJIMYUKU B 3JJaHUN HE3aAbIMIIACMBIX JICCTHUYHBIX KIJICTOK, BCPOATHOCTH QB JIIsL JIIO,HCI;'I,
HAXOJSIIMXCS B IOMEUICHUSX, PACIIONIOKEHHBIX BBIIIE ATa)ka MOKapa, BEIYUCISIOT 10 popmyre

Q = Qx(l - Px.sl (33)

2.6. BeposTHOCTD 3BaKyalluu JIOAEH P, 5 110 HApYKHBIM 3BaKyallMOHHBIM JIECTHULIAM U APYTUMU
MyTSAMHM SBaKyaluuu npuHumaroT paBHod 0,05 - B kwibix 3gaHusx; 0,03 - B ocTanbHBIX INpU
Hanuuuu Takux nyrei; 0,001 - npu ux oTCyTCTBUM.

2.7. BepositHOoCcTh 3¢ (deKTUBHOrO cpabaThIBaHUs MPOTHUBOMOKAPHON 3alUTHI P, BBIYHCISIOT
o gpopmyne

k]
B,,=1-ZI(1-R),
®.3 icl (34)
rze N - YUCI0 TEXHUIECKUX PEIICHHH TPOTHBOIOKAPHON 3aIIUTHI B 3[JaHUU;
Ri - BeposTHOCTD 3(pPeKTUBHOTO CpadaThIBAaHUS 1-T'O TEXHUYECKOTO PEIICHHUS.
2.8. Jlns sKCIulyaTUpyeMbIX 34aHUN (COOpYKEHUI) BeposATHOCTh Bo3jaekcTBus O®II Ha monei
JIOTMYCKAEeTCs MPOBEPATH OKOHYATEIHHO C UCIOIb30BAaHHUEM CTATUCTHUECKUX JAHHBIX 10 (popmyrie

n M
0, =2 =
r% (35)

rje N - KOOQPUIUESHT, YIUTHIBAOIIHA TOCTPAIABIINX JIFOJICH;
T - paccMaTpuBaeMblii IEPUOJ SKCILTyaTallUU OJJHOTUITHBIX 3[JaHUI (COOPYKEHUIN), TOI;

M, - 9MCII0 KEPTB MOkKapa B pacCMaTpUBAEMOU TPYIIINE 3/1aHui (COOPYKEHUI) 3a MEPUO/I;

No - o011ee yncio Jro1el, HaXOIAIIMXCS B 3[aHUSIX (COOPYKEHUSIX).

OIHOTUIHBIMYM CUUTAIOT 3/1aHUS (COOPYKEHUS) C OIMHAKOBOM KaTerOpuen MmoKapHO OMacHOCTH,
OJIMHAKOBOTO (YHKIIMOHATHHOTO HAa3HAYEHUsT W C OJM3KUMH OCHOBHBIMH TapaMeTpPaMU:
F€OMETPUYECKUMH pa3MepamMH, KOHCTPYKTHUBHBIMH XapaKTEPUCTUKAMH, KOJIMYECTBOM TOprOUYeu
Harpy3Ku, BMECTUMOCTBIO (YUCIIOM JIFOJIeH B 3IaHUH ), TPOU3BOICTBEHHBIMU MOIIHOCTSIMH.

3. OneHka ypoBHs o0ecrieueHHs1 0€30IaCHOCTH JIKoAei
3.1. JIns mpoeKTUPYEeMBIX 3[aHUi (COOpYKEHUI) BEPOSITHOCTh MEPBOHAYAILHO OIICHHBAIOT IO

H

(3) pu P,, paBHOi1 Hy:r0. ECITM TpH 3TOM BBITTOTHSETCS YCIIOBHE Q. L L , TO 0€30MacHOCTB JI0/IeH
B 3/1aHUSX (COOpYXEHUAX) oOecrieueHa Ha TpeOyeMOM YPOBHE CUCTEMOM MPEeIOTBPALLEHUS TTOXkKapa.
Ecnu 310 ycnoBue He BBINOIHSIETCS, TO pacuyeT BeposaTHOCTH B3aumoaencTBus ODII Ha moneit Qs
CIIEYET MPOU3BOANTH TI0 PACUETHBIM 3aBUCHMOCTSIM, TIPUBEJACHHBIM B a3l 2.

3.2. Jlomyckaercs ypoBeHb oOecredeHus Oe30MacHOCTH JIoAeH B 3JIaHMIX (COOPYKEHUSX)
OILIEHUBATh TI0 BEPOSITHOCTH Qy, B OJJTHOM MJIM HECKOJBKUX TOMEIIEHUSIX, HanOoJee yAaJeHHbIH OT
BBIXOJIOB B 0€30MacHYIO 30HY (HamprUMep BEpXHHUE 3TaXKH MHOTOATaKHBIX 3/1aHUH).

IIPUJIOKEHHUE 3
Oo0s13aTeIbHOE

METO/ OITPEAEJEHUA BEPOATHOCTHU BOSHUKHOBEHUA ITOYKAPA (B3PBIBA)
B IOKAPOB3PBIBOOITACHOM OBBEKTE

Hacrodmuii Meron ycTaHaBIMBAaeT MOPSAOK pacyeTa BEPOSTHOCTH BO3HUKHOBEHHS I0XKapa
(B3pbIBa) B OOBEKTE U U3/IETUH.

1. CymnocTh MeTOAa

1.1. BeposTHOCT, BO3HHKHOBEHHs IOKapa (B3pbiBa) B IOXApOB3PHIBOONACHOM OOBEKTE
OIIPEAEIAIOT HA 3Talax €ro NpOoeKTUPOBAHMS, CTPOUTEIBCTBA U DKCILITyaTall1H.

1.2. Jlns pacdera BEpOSTHOCTH BO3HHUKHOBEHHS TMOXapa (B3phIBa) HA JEHCTBYIOIUX WIIH
CTPOALIMXCSA OOBEKTaX HEOOXOOUMO pacrojlaraTh CTaTUCTHMYECKMMM JaHHBIMH O BPEMEHHU
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CYIIECTBOBAHMS PA3IMYHBIX TOXKAPOB3PHIBOONACHBIX COOBITUNA. BeposSTHOCTH BO3HUKHOBEHUS
noskapa (B3pbIBa) B MPOEKTUPYEMBIX OOBEKTaX ONpEAENSIOT Ha OCHOBE MOKaszaTeie HaJleKHOCTU
DJIEMEHTOB ~ OOBEKTa, TMO3BOJSIOIMIMX  PACCUUTBHIBATH  BEPOSATHOCTH  MPOW3BOACTBEHHOTO
00Opy/OBaHUs, CUCTEM KOHTPOJS M YIPAaBICHUS, a TaKXKe APYTUX YCTPOICTB, COCTABIISIOIINX
00BEKT, KOTOPBIE MPUBOIST K pEaTH3AIMH PA3TMYHBIX M0KAPOB3PHIBOOMIACHBIX COOBITHH.

[Ton mMOXapoB3pHIBOOMACHBIMU TOHUMAIOT COOBITHS, peaju3alusi KOTOPBIX MPUBOJUT K
00pa30BaHUIO TOPIOYEH CPeAbl U MOSIBICHUIO HCTOYHHKA 3a)KUTaHUSI.

1.3. Yucnennsle 3HaYeHUs] HEOOXOJUMBIX I PAcue€TOB BEPOSITHOCTU BO3HUKHOBEHHUS MOXKapa
(B3ppIBa) TIOKa3aTeNeld HAJCKHOCTH PA3IUYHBIX TEXHOJIOTHMYECKHX  amlapaToB, CHUCTEM
yIpaBiIeHUs., KOHTPOJIS, CBA3H U TOMY MOJ0OHBIX, UCIOJIB3YEMBIX MPU MPOSKTUPOBAHUU OOBEKTA,
WM MCXOJIHBIC JaHHBIC JJI1 WX pacdera BeiOupaioT B cootBercTBUU ¢ [OCT 2.106, TOCT 2.118,
rocCTr 2.119, IoCTr 2.120, I'oCT 15.001, u3 HOpPMAaTHBHO-TEXHMYECKOM JIOKYMEHTAIlUH,
CTaHJApTOB U MACIOPTOB Ha 3JIEMEHTHI 00beKkTa. Heo0XoanMble cBe1eHUsI MOTYT OBITh IOJYYEHBI B
pe3ynbrate coopa U 00pabOTKH CTATUCTUYECKUX JAaHHBIX 00 OTKa3aX aHaJIH3UPYEMBIX 3JIEMEHTOB B
YCIIOBHSIX DKCILTyaTaIlHH.

COop HEOOXOAMMBIX CTATHUCTUYECKUX JAHHBIX MPOBOJAAT MO €IWHOM MporpaMmMe, BXOJSIICH B
COCTaB HACTOSIIETO METOAA.

1.4. [To>xapoB3pBIBOOMIACHOCTH JIIO00OT0 0OBEKTa OMPEEIIAETCs MOKaPOB3PHIBOOIIACHOCTHIO €T0
COCTaBHBIX 4YacTell (TEXHOJIOTMYECKUX allllapaToB, YCTAaHOBOK, ITOMelleHui). BeposTHOCT
BO3HHKHOBEHHUS MMOKapa (B3pbiBa) B 00bekTe B TedeHue roaa Q (/73) BEIUUCISIOT 10 hopMyJie

®
QIT3) = 1- H1-Q,(Tm), (36)
rae Qj (/11) - BeposITHOCTh BOSHUKHOBEHHS TI0Kapa B I-M MIOMELICHUN 00BbEKTa B TSUCHHE TOJIA;
N - KOTMYECTBO MOMEIICHHUI B 0OBEKTE.

1.5. Bo3HuKHOBeHHE MoOXkapa (B3pbiBa) B JIFOOOM W3 MoOMelleHHE o0bekTa (coObrtue [117)
00yCIIOBJICHO BO3HMKHOBEHHEM MOkapa (B3pbIBa) WM B OJHOM M3 TEXHOJOTMUYECKUX armaparos,
HaxoldIuxcss B 9ToM nomemeHnn (coOeitme IITAj), mnm HemocpencTBEHHO B 00beMe
ucciexyemoro nomerienus (coosrrue I710;). Bepostaocts Q; (/717) BeraucstoT 1o Gopmyiie

O.(ITT) :1—{5?111—@ mm]} 1-g o), n

rae Qj (/ITA) - BepoATHOCTH BO3HMKHOBEHHS IOXKapa B j-M TEXHOJOTHYECKOM armapare i-ro
MOMEILEHUS B TEUEHUE I0/1a;

Qi (Z10) - BeposATHOCTH BOSHUKHOBEHUS [TOXkapa B 00beMe I-r0 MOMEILCHHUS B TeUCHHE T0/1a;

M - KOJIMYECTBO TEXHOJOTMYECKUX AMapaToB B I-M MOMEIIICHUY.

1.6. Bo3HukHOBeHHE moOXkapa (B3pbIBa) B JHOOOM M3 TEXHOJOIMYECKHX anmapaToB (coObITHE
IITAj) wim HEMmOCpeNCTBEHHO B 00beMe mnomerieHus: (coowsitue //0;), 00yCIOBICHO COBMECTHBIM
oOpazoBanueM roprodeil cpeapl (coobitme /'C) B paccMaTpuBaeMOM »JJIEMEHTE OO0beKTa U
HOSIBJICHHEM B 3TOH Cpejie HCTOYHMKA 3akuraHus (codbitue /3). BepostHocTts (Q; (170)) nmm (Q;
({ITA)) BO3HHMKHOBEHHS IOXKapa B pPacCMaTpPUBAEMOM D3JIEMEHTE OOBEKTa paBHA BEPOSTHOCTH
o0beIMHEHUs (CyMMBbI) BCEX BO3MOXKHBIX MOIMApPHBIX IepeceuyeHuil (MPOU3BEACHUM) CllydallHbIX
COOBITHI 00pa30BaHus TOPIOYMX CPE U MOSABICHUS UCTOUHUKOB 3)KUTaHUI

Q70 = Q[UU (e, M#3,)|,
(38)

rae K - KomM4ecTBO BUOB TOPIOYUX BEIIECTB;
N - KOJIMYECTBO HCTOYHUKOB 3aKUI'aHU,
I'Cy - coObITHe 00pa3zoBaHus K-it roproueii cpeibl,
U3, - coObITHE MOABIIEHUS N-I'O UCTOYHHKA 3aKUTAHM,

() - cenuanbHBIA CUMBOII IIepecedenus (IPOM3BEIEHH ) COOBITHIA;
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U - cnenmanbHblil cuMBOI 00beMHEHUS (CYMMBI) COOBITHIA.
Beposrtrocts (Qi (110)) nnnu (Qj (11TA)) BEIMUCIAIOT IO alIIPOKCUMUPYIOILEH hopmyiie

X N
CIIO) =1- JT JT 1-Q (It ous3i e ]
kel nel (39)

rae Qj (I'Cy) - BepoATHOCTD MOSIBJIICHUS B I-M 3JIeMeHTe 00bekTa K-l roproueii cpespl B TCUCHHE
roja;
Qi (M3y/I'Cy) - ycnoBHas BEPOSATHOCTH IMOSIBJICHUS B I-M 3JIEMEHTE O00BEKTa N-r0 HCTOYHHUKA
3a)KUT'aHuUs, CIOCOOHOTO BOCIUIAMEHUTH K-yI0 rOproUyto cpejy.
2. Pacuer BepoOSITHOCTH 00pa30BaHUS rOpIOYeii cpeabl
2.1. Obpa3oBanue roproueir cpenbl (coobiTie [ Ckx B paccMaTpHBAEMOM JJIEMEHTE OOBEKTa
00YyCIIOBJICHO COBMECTHBIM TIOSIBIICHUEM B HEM JOCTATOYHOTO KOJUYECTBA FOPIOYETO BEIIECTBA UITU
Marepuana (cooeitue I'B) m okuciautens (cooeitme OK) ¢ yderoM mapamMeTpoB COCTOSHHS
(TemriepaTypbl, AaBJICHUS | T. 1.). BepostHocTh 00pa3oBanus K-ii roproueit cpenst (Qi (I'Cy)) mis
cllydasi He3aBUCUMOCTH cOObITUI /B 1 OK BBIUUCISIOT MO hopmyIie
(TC) = @UTB ) G(OK,), & =1+100m - 1), (40)
rae Qi (/'Bj) - BEpOATHOCTh MOSBJICHHUS JOCTATOYHOIO Ui OOpa3oBaHHs TOPIOYEH Cpelibl
KOJIMYeCTBa |-ro roproyero BeecTsa B i-M 3JIeMeHTe 00beKTa B TEUCHHUE T0/1a;
Qi (OKpn) - BepOSTHOCTH TOSBJICHHS IOCTATOYHOTrO sl OOpa30BaHUS TOPIOYEH Cpebl
KOJIMYECTBA M-I0 OKKCIUTENS B I-M 3JIEMEHTE 00bEKTa B TCUCHUE TO/1a;
k, I, m - mopsaKoBbIe HOMEpa roproYeii Cpelibl, TOPIOYETO BEIIECTBA U OKUCITHTEIS.
2.2. TlosiBeHne B paccMaTpUBacMOM 3JIEMEHTE 00BhEKTa rOprovero BellecTBa K Buia sBIACTCS
CIICICTBHEM peaTi3alinu Jr00ii u3 o, npuuut. BepostHocTh Qj (/'Bk) BBIYKCIAIOT 10 (hopMyIie

Z
Q(IB)=1-J1 [1 - (ﬂ';u:']v
n=1 (42)
rae Qi (an) - BEpOSITHOCTh peanu3aiuu Jr000d U3 oy MPUYHH, TPUBEACHHBIX HIKE;
Qi (1) - BEepOSATHOCTB MOCTOSHHOTO MPUCYTCTBHS B I-M 3JIeMEHTE 00BhEKTa TOPIOYEro BelecTBa
k-ro Buna;
Qi () - BeposSTHOCTH pasrepMeTH3alMU allapaToB WM KOMMYHHKALUH C TOPIOYAM
BEIIIECTBOM, PACIIOJIOKCHHBIX B I-M AJIEMEHTE 00BEKTA;
Qi (o) - BeposATHOCTH 0Opa30BaHMsI TOPIOYETO BEIIECTBA B PE3yJIbTAaTe XMMUYECKOH peakiuu B
I-M DJIeMeHTE 00BEKTA,
Qi (a4) - BEpOSATHOCTh CHIKEHHS KOHIICHTpaunu# (ermMaruszaropa B rOprveM rase, mape,
’KUJKOCTH WJIM a9POB3BECH I-I'0 AIEMEHTa 00BEKTa HU)KE MUHUMAJIBHO JIOMYCTUMON;
Qi (a5) - BEpOSITHOCTH HAPYIICHHUS TIEPHOJIUIHOCTH OUYUCTKHU I-TO AJIEMEHTa 00BEKTa OT TOPIOYUX
OTXOJIOB, OTJIO’KEHHH TBUTH, TTyXa | T. 11.;
Z - KOJIMYECTBO ¢ MIPUYHH, XapaKTEPHBIX JIJIs | -T0 00bEKTa;
1 - IOPSIIKOBBIN HOMEP MPUYHHBI.
2.3. Ha peiicTByrommx W cTposuimxcs oObekTax BeposaTtHOCTh (Q; (an) peamuzamuu B i-M
ANIEMEHTE 00BEKTa O MPUYMHBI, IPUBOIAIICH K MOSBICHHIO K-TO TOPIOYEro BEHIECTBA, BEIYUCIISIOT
Ha OCHOBE CTaTHCTHUYECKHX JJAHHBIX O BPEMEHH CYIIECTBOBAHHS ATOH MPUYHHBI TI0 POpMyJIe

K ]
(e, ) = = >,
Fod-l (42)
rine Ko - koapduireHt 6e30macHocTy, onpeaeseHne KOTOPOro U3JI0KEHO B pasl. 4;
Tp - AHAIU3UPYEMBIN TIEPUOJL BDEMEHH, MHH;
M - KOJUYECTBO PeaNn3aluil on-i MPUUUHBL B I-M dJIEMEHTE 00BEKTa 3a
aHaAJIM3UPYEMBbIi IEpHOJ BPEMEHH;
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Tj - BpeMsl CYLIECTBOBAHUS Cp-i NMPUYUHBI MOSIBICHUS K-TO Bua TOpIOYEro BELIECTBA NpHU j-i
peaM3alnuy B TeYCHHE aHAIU3UPYEMOro IEpUoa BpEMEHHU, MUH.
OO6mue TpeboBaHUs K mporpamme cOopa U 0OpabOTKH CTATUCTHYECKUX JAHHBIX HM3JI0KCHBI B
pasn. 4.
2.4. B npoeKTHpyeMbIX 3JieMeHTaX 00bekTa BeposATHOCTHh (Qj (n)) BBIUHCIAIOT IS MEpHOja
HOPMaJIbHOW JKCIUTyaTalldd »JJIEMEHTa, KaK BEpPOSTHOCTh OTKa3a TEXHUYECKUX YCTPONCTB
(u3genuit), obecreynBarOIINX HEBO3MOXKHOCTh pealu3alliu oy, IPUIHH, 10 Gopmyrie

Odep) =1-Rla) =1-¢7, (43)

rne P (an) - BeposTHOCTh Oe30TKa3HOW PabOTHI MPOU3BOJICTBEHHOTO O0OpYyIOBaHHS (M3/ENHs),
UCKJTIOYAIOIIETO BO3MOXXHOCTD PEaTU3aIH ¢ IPUUNHBL;
A - HHTEHCHMBHOCTh OTKa30B IPOU3BOJCTBEHHOro 00OOpymoBaHus  (M3ZETHs),
HCKITIOYAIOIEr0 BOSMOKHOCTD PEAlIH3aIiH O TIPHYMHEL, 4
T - ob1iee BpeMsi paboThl 000OpyAOBaHUS (M3IENMs) 32 AaHAM3UPYEMBIN MEPUOJ BPEMEHH,
9,

2.5. JlaHHBIC O HAJICKHOCTH 00OPYJIOBaHUs (M3/ENNs) IPUBEICHB B HOPMATHBHO-TEXHUYECKUX
JOKYMEHTaX, CTaHJapTax W TMacnoprax. HTEHCHMBHOCTh OTKAa30B 3JEMEHTOB, NPHOOPOB U
anmaparoB MPUBEJICHA B pa3l. 5.

2.6. Ilpu OTCYTCTBMM CBEIEHHI O MapaMeTpax HaJe)KHOCTH aHAIU3UPYEeMOTO O0OpYIOBaHUS
(v3menus), MOCICIHUE OINPEIENISAIOT PACUYCTHHIM IyTEM Ha OCHOBE CTATHCTUYECKHX IAHHBIX 00
OTKa3ax 3TOro o0opyAoBaHus (U31emus).

2.7. TosiBneHue B i-M 37eMeHTe 00beKTa K BUa OKUCITUTENS SIBIISCTCS CIEACTBUEM pealn3aiiu
710001t u3 by mpuunH.

Beposithocts (Qj (OK)) BEIUHCISIIOT 110 opMyJie

(0K, =1- [T [1-0,2,)]
= (44)

rae Qi (by) - BeposiTHOCTD peanu3arnuu r000# U3 b, mpuuKH, MpUBEIEHHBIX
HUXKE;

Qi (b1) - BepoSTHOCTH TOTrO, YTO KOHIIEHTpAIMS OKHCIHUTENS, I0JaBaéMOT0 B CMECh I-TO

3JIeMEHTa 00BEKTa, OOJIBIIE JOMYCTUMOM TI0 TOPIOYECTH;

Qi (b2) - BepOATHOCTH 1MO/ICOCA OKUCIUTES B i-i 3JIEMEHT C TOPIOYHM BEIIECTBOM;

Qi (b3) - BeposTHOCTD, MOCTOSHHOTO MPUCYTCTBUS OKUCIUTENS B I-M DJIEMEHTE 00BEKTa;

Q (bs) - BeposTHOCTH BCKpBITHS I-TO 3JeMeHTa O0OBEKTa C TOPIOYUM BEHIECTBOM 0€3

MPEIBAPUTEIILHOTO IPOMapUBaHus (TIPOTyBKH HHEPTHBIM T'a30M);
Z - KOJTMYECTBO b, MPUYKH, XapaKTePHBIX IS I-T0 JJIEMEHTa 00BEKTa;
N - TOPSIAKOBBIA HOMEP MPUYUHBI.

2.8. Bepositioctu (Q; (bn)) peanusaruu coObITHIA, 00YCITaBIUBAIOIINX BO3MOXHOCTH TOSABICHHUS
OKHCIHUTENS K-TO BHJa B OMACHOM KOJHUYECTBE, BBIUUCISAIOT JIUIS MPOSKTUPYEMBIX 3JIEMEHTOB IO
dbopmyiie (43), a 1715t CTPOSIIMUXCS U JSHCTBYIONTUHN 2IeMEHTOB 10 hopmyiie (42).

2.9. Bepostaocth (Q; (b2)) moacoca okucauTesst B anmapar ¢ TOPIOYUM BEIIECTBOM BBIYHUCIISIIOT,
KaK BEPOSATHOCTh COBMECTHOW peajM3allMi JBYX COOBITHI: HAaXOXJIEHHUS armapara Ioj
paspexkeHnreM (coObITHE S1) M pasrepMeTu3aluu anmnapara (coobiTue Sp) mo Gpopmyne

(08 = D05 G (5y) (45)

2.10. BepositHocts (Q (S1)) HaxoXxmeHus i-ro sjIeMeHTa 00bEKTa MO pa3pekeHHEeM B 0O0IIeM
ciydae BBIUMCISIOT 1O (opmyne (42), MPUHUMAIOT PaBHOE EIMHUIIE, €CIIM JJIIEMEHT BO BpeMs
paboThl HAXOUTCS MO/ pa3pekeHuem, u 0,5, eCIi IEMEHT ¢ PaBHOM MEPUOTUIHOCTHIO HAXOIUTCS
0J] pa3peKEHUEM H JTaBJICHUCM.

2.11. Bepostaocte (Qj (S2)) pasrepmerwm3anuu i-ro 3jJ€MEHTa Ha pPa3HBIX CTaJUAX €ro
pa3pabOTKH M FKCILTyaTalluy BEIYUCISIOT IO popmyie (42 u 43).
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2.12. Tlpu pacueTre BEpOSITHOCTH OOpa30BaHHUs B MPOECKTHPYEMOM 3JIEMEHTE 00bEKTa roproueit
cpensl (Qj (I'C)), HapylIeHHS PEKHUMHOTO XapaKTepa He YUHUTHIBAIOT.

2.13. Ilpy HEOOXOOUMOCTH YYMTHIBAIOT M HHBIE COOBITHS, NPUBOIAIIME K O0Opa30BaHUIO
roproyen cpespl.

3. PacueT BepoOSITHOCTH NMOSIBJIEHUS] HCTOYHHMKA 32KUTaHUS (MHULMUPOBAHUS B3PbIBa)

3.1. TlosBneHwe N-ro MCTOYHMKA 3aXKUTaHUS (MHULUMUPOBAHHUS B3pPbIBA) B aHAJIH3UPYEMOM
aneMeHTe 00bekTa (coObiTHe /3,) OOYCIOBICHO MOSBICHUEM B HEM N-TO SHEPreTUYECKOro
(TerutoBoro) ucrouHuka (codbitue TH,) ¢ mapamerpamu, JOCTATOYHBIMU JJIS BOCIUIAMEHEHHUs K-ii
roprodeii cpeanl (CoObITHE ByY). BepositHocts  (Qi (M3,/'Cy)) mosiBieHHsT N-TO HCTOYHHKA
32)KUTaHUS B I-M BJIEMEHTE 00BHEKTa BHIYUCIIAIOT 10 (hopMyIie

C/(H3,1 TC,) = G (TH ) Q,(By), (46)

rne Qi (TH,) - BeposSTHOCTH MOSIBICHHS B I-M D3JIEMEHTE OOBCKTa B TEYEHHE rojaa N-To
SHEPreTUYECKOro (TEMI0BOr0) UCTOYHHKA;
Qi (B - YCJIOBHAsI BEPOSITHOCTh TOTO, YTO BOCILIAMEHSFOIIAsi CIOCOOHOCTD TOSBUBILETOCS B I-
M 3JIeMEHTEe O0BEKTa N-TO PHEPreTUYECKOro (TEIUIOBOT0) MCTOYHHMKA JOCTATOYHA
IS 3aoKUraHus K-i roproueit cpesibl, HaXoISIIEeHCs B 3TOM JIEMEHTE.

3.1.1. Pa3psa atMocdepHOro 3ieKTpuyYecTBa B aHAIM3UPYEMOM JJIEMEHTE OOBEKTa BO3MOXKEH
WIA TIpU TOpakeHUH oObekTa MonHuei (coOsitme Ci), WM TpuU BTOPHYHOM €€ BO3JCHCTBHU
(cobwiTre Cy), HWiTH ITPU 3aHOCE B HET'O BHICOKOTO TOTeHIHaa (coobitue Cs3).

BepositHocts (Q; (TH,)) pa3spsma arMocepHOro 3JIEKTPUYECTBA B I-M 3JIEMEHTE OOBEKTa
BBIYUCIISIOT 1O hopmyIie

o) =1- [1- 0.,
@)

rae Qi (Cy) - BeposTHOCTB peanu3aluu 1000t u3 Cn IPUYHH, TPUBEACHHBIX HIKE;

Qi (C1) - BepoATHOCTH MOpaXeHHsI i-ro 3JeMeHTa 00bEKTa MOJIHHEH B TE€UCHHE T0/1a;

Qi (C2) - BepOSITHOCTh BTOPHYHOT'O BO3JCHCTBHS MOJIHUU Ha I-i 3J€eMEHT 00BbEeKTa B TECUCHHE

roja;

Qi (C3) - BeposITHOCTD 3aHOCA B I-i DJIEMEHT 00BEKTa BHICOKOTO MOTEHIMAIA B TEUEHUE T0/1a;

N - TOPSIKOBBI HOMEP MPHYNHEI.

3.1.2. TlopaxxeHue iI-ro 3meMeHTa 00bEKTa MOJHHEH BO3MOXHO IMPU COBMECTHOH peann3aiuu
IBYX COOBITHH - TpSAMOro yaapa MOTHHM (coObiTMe 1) M OTCYTCTBHSI HEHCIIPABHOCTH,
HEMPaBUIBHOTO KOHCTPYKTHBHOTO WCIIOJHEHUS WJIM OTKa3a MOJIHUEOTBoja (coObiTHE 1p).
BepositHocTs (Qi (C1)) BhIUUCISIOT 110 hopMyIie

Q;":Cﬂ' = Q:' ':31:' : Qr(f-z:', (48)

rre Qi (t1) - BeposATHOCTH OTCYTCTBHUS, HEHCIPAaBHOCTH, HENPAaBUIBHOTO KOHCTPYKTHBHOTO
UCIIOJTHEHHMS HJIM OTKa3a MOJTHHEOTBO/A, 3aIUIIAIONIETO i-if 2JIeMEHT 00BeKTa;
Qi (t2) - BEpOATHOCTH MPSMOTO YAapa MOJIHUH B i-i 2JIEMEHT 00BEKTa B TEUEHHUE TO/1a.
3.1.3. BepositHocTh (Q; (t2)) mpsiMoro yiapa MOJHUHM B 00BEKT BBIYUCIISIOT IO (hopMyIie

Oyz) =1—g "ot (49)

rae Ny - 4hcIo IpsAMBIX YAapOB MOJIHUM B OOBEKT, 3a TO/;
Tp - IPOJOJKUTEIBHOCTD TIEPUO/Ia HAOIIOAEHHUS, TOL.
Jln1st 00BbEKTOB MPSAMOYTOJIbHON (hOPMBI

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

JI1st KpyTribIX 0OBEKTOB



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

A
rae S - JuHa 00bEKTa, M;
L - mmpuHa 00beKTa, M;
H - nanboJibIias BEICOTAa 00BEKTA, M;
R - pagnyc oOBekTa, M;
Ny - CpelHee YuCiIo yIapoB MOJIHHUH Ha 1 KM? 3eMHOI MOBEPXHOCTH BBIOMPAIOT U3 Ta0. 3.

Tabauna 3
[TpogomKITETHHOCTD TPO30BOI AESITEIHHOCTH 32 TOJT, 9 20-40 | 40-60 | 60-80 | 80-100 u Gonee
CpeiHee YHCI0 YAapOB MOIHHHM B T Ha 1 kM2 3 6 9 12

3.1.4. Bepositaocts (Q; (i) nprHUMAKOT paBHOW €AMHUIIE B CIIydae OTCYTCTBUS MOJHHE3AIUTHI
Ha 00BEKTE WIJIM HAJTMYHS OMIUOOK MIPH €€ MPOSKTUPOBAHUU U U3TOTOBJICHHH.

BbIBOT 0 COOTBETCTBHM OCHOBHBIX ITAPaMETPOB MOJHUEOTBOAA TPEOOBAHUSM, TIPEIBSIBISCMBIM
K MoyiHHe3amuTe o00bekToB 1, 2 u 3-ii kaTeropuil JAenalOT HAa OCHOBAaHUU PE3YJIbTAaTOB
MIPOBEPOYHOT0 pacyeTa M JETalbHOTO OO0CIeIOBaHMS MOJHHUEOTBOAA. OCHOBHBIE TpeOOBaHUS K
MOJIHMEOTBOJIaM 00BeKTOB 1, 2 um 3-ii kareropuii mpuBeneHsl B CH-305-77. Ilpum Hammuum
MoJiHHE3amUThl BeposTHOCTH (Q; (t1)) BeIumCISIIOT 10 hopmyiie

i

Y ea-p
Ty A (52)

hig) =

rine Ks - koagduieHt 6e30nacHoCcTy, OnpeeeHue KOTOPOro U3JI05KEHO B pasl. 4;

Tp - AHAIIM3UPYEMBII IEpUO]] BpEMEHH, MHH;

Tj - BpeMs CYIIECTBOBAHHS HEHUCIIPAaBHOCTH MOJIHMEOTBOJA IIPH J-I ee peanu3allidl B TEUCHUE

rojia, MUH;

M - KOJIMYECTBO HEUCIIPABHBIX COCTOSHUN MOJIHUE3AILUTHI;

B - BepoaTHOCTH G€30TKa3HOI padoThl MosHKE3auUThl ($=0,995 npu HanMUYUU MOJTHHE3AIIUTHI

tuna A u =0,95 npu HanuuuKu MoJHHUE3aUTHI TUNIA b).

JU1st IPOEKTUPYEMBIX OOBEKTOB BEPOSITHOCTh OIIMOKU IPU MPOEKTHPOBAHUH MOJIHUE3AIIUTHI HE
PacCUuTHIBAIOT.

ITpu pacuere Q; (t1) cyuiecTByIOIIEH MOJHHE3AIIUTHl HApPYIICHHE MEPUOJUYHOCTH MPOBEPKH
CONPOTHBIIEHUSI 3a3emyiuTened (OAMH pa3 B JBa TIo0Ja) pacUEHUBAIOT KaK HaX0XJIEHUE
MOJIHAE3AIIUTBl B HEHUCIPABHOM COCTOSHUU. Bpemsi CyliecTBOBaHMsS 3TOH HEMCIIPABHOCTH
OTIPEAESAIOT KaK MPOJOJDKUTENBHOCTh IEepUoJia MEXAY 3allJJaHUPOBAaHHBIM M (aKTUYECKUM
CPOKaMH IIPOBEPKH.

3.1.5. Bepostaocts (Qi (C2)) BTOpHYHOrO BO3ACHCTBHS MOJHMHM Ha OOBEKT BBIYUCIAIOT II0

bopmyne
(050 = @) Qg (53)

rae Qi (t3) - BepOATHOCTH OTKA3a 3aIlIMTHOTO 3a3eMJICHHUS B TEUCHHE TO/1A.

3.1.6. BepositHocTh (Qj (t3)) MpH OTCYTCTBHHU 3aIIUTHOTO 3a3€MJICHUS MJIH TIEPEMBIUCK B MECTaxX
COMMKEHUS] METATHYECKUX KOMMYHHUKAIMH MPUHUMAIOT paBHOU eauuuie. BepostHocts (Qi (t3))
HEUCIIPABHOCTH CYIIECTBYIOIIEH CHCTEMBl 3alllUTBl OT BTOPUYHBIX BO3JECHCTBUH MOIHUU
OMPECISIFOT Ha OCHOBAaHHU PE3yJIbTaTOB €€ 00CIeI0oBaHus aHAIOrnYHO BeposTHocTH (Q; (an)) mo
dbopmyre (42).

J171s IPOEKTUPYEMBIX O0OBEKTOB BEPOSTHOCTh OTKA3a HEMCIIPABHOCTH 3aIIUTHOTO 3a3€MIICHUS HE
paccUMThIBACTCS, a MPUHUMACTCS PABHOW CJIMHHUIIC WIM HYJIIO B 3aBUCUMOCTH OT €€ HAIHYUS B
MIPOEKTE.

3.1.7. Bepositnocts (Q; (C3)) 3aHOCA BHICOKOTO MOTEHIIHANA B 3aHIACMbBIi 00BEKT BBHIUUCIISIOT
ananoruuHo BeposaTHOCTH (Qj (C2)) mo (53).

3.1.8. BepostHocts Qi (t2) mpu pacuere (Q;i (C2)) u (Qi (C3)) Berumcasior no dhopmyse (49),
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npuyeM 3HadeHus napamerpoB S u L B popmynax (50 u 51) Heobxoaumo yBennuuth Ha 100 M.
3.1.9. Dnexkrpuyeckas WCKpa (Ayra) MOKET TOSIBUTHCS B aHAJTU3UPYEMOM JJIEMEHTE OOBEKTa
(cobbrTue TH,) mpu KOPOTKOM 3aMBbIKAaHHM 3JIEKTPONPOBOJKU (COOBITHE e1,), TIPU TPOBEICHUU
AJIEKTPOCBAPOYHBIX  paboT  (CoObITHE €2), TPH HUCKPEHHUH DJICKTPOOOOpYHOBaHHS, HE
COOTBETCTBYIOLIETO 10 MCIIOJHEHUIO KaTETOPUH U TPYIIIE TOPIOYEH cpelibl, HaXOAAILIeHCsS B 3TOM
aiieMeHTe (COOBITHE €3), P pa3psiiaX CTATHYECKOIo SJICKTPUIECTBa (COOBITHE €4).
BepositHocTs (Qj (7H,)) BRIYUCISIOT 110 hopmyIie

F-4
C(TH,) =1- I[1- 0]
2=l (54)
rae Qj (en) - BEpOSITHOCTh pean3aliuy 000 13 €, MPUYKH, IPUBEICHHBIX HIDKE,
Qi (&i) - BeposTHOCTB MOSBJICHUS] KCKP KOPOTKOTO 3aMBIKaHHsI 3JICKTPOIPOBOJIKH B I-M DJIEMEHTE
B TCUCHHE TO/1a;
Qi (e2) - BeposATHOCTH IIPOBEICHUS AJICKTPOCBAPOUHBIX pa0OT B I-M 3JIeMEHTE 00BCKTa B TCUCHHE
roja,
Qi (e3) - BEpOATHOCTH HECOOTBETCTBHUS AIIEKTPOOOOPYI0BAHHUS I-TO 3JIEMEHTa 00BEKTAa KATErOpUU
Y TPYIIIE TOPIOYEH Cpelibl B TEYEHUE I0/1a;
Qi (e4) - BEpOATHOCTH BOSHUKHOBEHHUSI B I-M 3JIeMEHTE 00bEKTa pa3psiaoB
CTaTHYECKOT'0 AJIEKTPUYECTBA B TCUCHUE IO/IA;
Z - KOJIMYECTBO €, MPUYHH;
n - TIOPSIIKOBBIA HOMEP MPUYHHBI.
3.1.10 Bepositaocts (Q; (e1)) mosBiaenus B (i-M 311eMeHTE 00bEKTA HCKP KOPOTKOTO 3aMBIKAHHUS
BBIYHCIISIIOT TOJIBKO JUIS ICHCTBYIOIIMX M CTPOSIINXCS JICMEHTOB OOBEKTOB 110 (hopmyiie

(ile) = 0000 & v) - Ehi(2), (55)

rae Qi (Vi) - BEpOATHOCTh BO3HUKHOBEHHUS KOPOTKOTO 3aMbIKaHHS 3JEKTPOIPOBOAKHA B i-M
JJIeMEHTE 00BEKTa B TEUEHHE TO/Ia;
Qi (V2) - BEpOATHOCTH TOTO, YTO 3HAYECHHE DJIEKTPUUECKOTO TOKA B I-M 3JieMeHTe 00heKTa
JISKUT B TUAITa30HE MMOKAPOOIIACHBIX 3HAYCHHIA;
Qi (2) - BeposITHOCTH OTCYTCTBHS MJIM OTKa3a aIapaTroB 3aIllUThl OT KOPOTKOTO 3aMbIKAHHS B
Te4eHue roja, onpeaeistomascs mo . 3.1.30.
3.1.11. Beposithocth (Q; (V1)) KOPOTKOTO 3aMBIKaHHsI SJIEKTPONPOBOIKU HA JEHCTBYIONIMX W
CTPOSIIIUXCST 00BEKTaX BBIYHUCIISIOT HA OCHOBAHWH CTAaTUCTHYSCKUX JIAHHBIX TI0 opmyie (42).
3.1.12. BepositrocTs (Qj (V2)) HaX0XISHUS dICKTPHUSCKOTO TOKA B THAMA30HE MOKAPOOMACHBIX
3HAYEHHUU BBIUUCISIOT 110 hOopMyIie

— -1
(v —f 7
M3 0 (56)
rae lg; - MakCHMaJIbHOE YCTAHOBHUBILIEECS 3HAYCHHUE TOKAa KOPOTKOTO 3aMbIKaHUSI B Kaleye win

MIPOBO/IE;
lo - WU TETBHO AOMYCTUMBIN TOK JIJIs1 KaOelsi Ui MPOBO/IA;
l1 - MUHIMAaNTEHOE 1T0KAPOOTIACHOE 3HAYEHUE TOKA, MPOTEKAIOIIET0 MO KaOet0 U TPOBOLY;
I, - MakcuMalbHOE TOKapOOIaCHOE 3HAaYeHWEe TOKa, MPOTEKAroIero mo kabemto, ecnu |
oombie |y ;, To mpuauMaroT =l .
3navueHuss TokoB |1 m |, ompepensroT skcnepumeHTanbHO. [ Kabenme W MPOBOAOB C
MOJIMBUHUIXJIOpUAHON m3omsiimen 11=2,5, lo, a 3Hauenue 1,=21 lp u 18 lg qa xabens u mpoBoaa
COOTBETCTBEHHO. B oTcyTcTBUM naHHbIX 110 |1 1 I, BepositHocTh (Q; (V2)) npuHUMaroT paBHOU 1.
3.1.13. BepostaocTb (Q; (€2)) mpoBeneHus B I-M 3JEeMEHTE 00bEKTa AJIEKTPOCBAPOYHBIX PadOT
BBIYHCIISIOT TOJBKO JUIS JICWCTBYIONIMX W CTPOSIIMXCSA JJIEMEHTOB OOBEKTa Ha OCHOBE
CTaTHUCTUYECKUX JAHHBIX 1O hopmyiie (42).
3.1.14. BepostaocTs (Q;j (€3)) mpH HEMPepBIBHOM paboTe 37IEKTPOOOOPYIOBAHKS IPUHUMAIOT HA
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BCEX OOBCKTaX paBHOW EAWHHWIIEC, €CJIIH JJIEKTPOOOOPYIOBAHHUE HE COOTBETCTBYET KATETOPUU U
rpyInmne TroproYerd CMEeCcH, WU 108 - ecim cooTBeTcTByeT. [lpm mnepuognyeckoit padore
ANEKTPOOOOPYIOBAHUS U €r0 HECOOTBETCTBUS KATETOPUH M TPYIIIEe TOPIOYEH Cpebl BEPOSITHOCTh
(Qi (e3)) Borumcasror ananoruuHo BepostHocTH (Q; (o)) mo dopmyie (42). Eciu snekrpuueckas
UCKpa TOSBISICTCS JIMIIb TPH  BKIIOYEHUH W BBIKIIOYCHHH  SJEKTPOOOOPYHAOBaHUSA,
HECOOTBETCTBYIONIETO KATETOPUH U TPYIIE TOPOYEH cpebl (IIPH # BKITFOUEHHSIX M BBIKIIOYCHUSX,
T0 BeposaTHOCTH (Qj(e3)) BhruncistoT aHamoruato BepostHocTH (Qj (t2)) mo dopmyiie (49). B ciyuae
COOTBETCTBUS 3JIEKTPOOOOpPYIOBaHHS TOprOUEi cpene, BblumcieHHoe dopmyne (49) 3HaueHHE
Beposiroct (Q; (e3)) ymuoxkaror Ha 107,

3.1.15. BepostHocts (Q; (es4)) mosiBIeHHS B i-M 3jJeMeHTE OOBEKTa HCKP CTaTHYECKOI'O
AJIEKTPUUYECTBA BEIYUCISIOT IO (hopMyIie

(le,) = £ (&) B (4), (57)

rae Qi (X1) - BEpOSATHOCTD MOSIBIICHHS B i-M 3JIEMEHTE YCIOBHI U1 CTATUYECKOW JICKTPH3ALUU B
TEUEHHE rojia;
Qi (X2) - BepOATHOCTh HAIMYKS HEUCIPABHOCTH, OTCYTCTBHS WM HEI(PPEKTUBHOCTH CPEACTB
3aIIUTHI OT CTATHYECKOTO AJIEKTPUUYECTBA B TEUCHHE TO/IA.

3.1.16. Bepostaocts (Q; (X1)) IpUHHUMAIOT paBHOM E€AMHHUIE, €CIM B I-M 3JEMEHTE OObEKTa
MPUMEHSIIOT U BBIOMPAIOT BEIECTBA C YAETbHBIM OOBEMHBIM 3JEKTPUUECKUM CONPOTUBICHHUEM,
MPEBBIIAIO UM 10° Om-M. B ocranbHbIX ciydasx (Qj (X2)) npuHUMAIOT paBHOM HYJIIO.

3.1.17. Bepostaocts (Q;j (X2)) NpUHMMAIOT paBHOW €AMHHUIIC MPU OTCYTCTBUU HJIH
Hed(PPEKTUBHOCTH CPEJCTB 3alIUThl OT CTaTHYEeCKOro syekrpuuectBa. BepostHocTh (Qi (an))
HEHCIIPAaBHOCTH CPEJCTB 3alIMTHl B JCUCTBYIOIIMX OJJIEMEHTaX BBIUUCISIOT HA OCHOBAHUU
CTaTUCTHYCCKHUX JaHHBIX aHANoru4Ho BepostHoctd (Qi (an)) mo dopmyie (42).

Beposithocts (Qi (X2)) B HPOSKTHPYEMBIX 3JIEMEHTaX OOBEKTa BBIYHCISIIOT AHAJOTMYHO
BepositHocTH (Q; (0n)) mo dopmyre (43) Ha OCHOBaHMH JAHHBIX O HAJAEKHOCTH MPOCKTHPYEMBIX
CPEACTB 3alMThl OT CTATHYECKOro JJIEKTPUUYECTBa (HANpuUMep CpPEACTB HOHM3ALUU MU
YBJIQKHEHUS BO3yXa U T.II.).

3.1.18. ®DpuKIMOHHBIE HCKPBI (MCKPBI ylapa M TpPEHUs) NOSABISAIOTCS B aHATU3UPYEMOM
aneMeHTe 00bekTa (coObiTue TH,) mpu MPUMEHEHHH MCKPOOMACHOTO MHCTpyMeHTa (coObitue fp),
NIPY pa3pyIIeHUU ABIXKYIIUXCS Y3JI0B U Jetaneit (coOwitue fo), mpu npumeneHnn pabounMu 0OyBH,
noJ0UTOI METaUTMYECKUMH HaOOMKaMu U TBO3IMU (coObITHE f3), IpH MOMaaHUU B ABHKYILIUECS
MEXaHHM3MbI IOCTOPOHHHX TPEIMETOB (CoObITHE f4) M T. 1., IpH yaape KPBIMIKH METAUTMYECKOTO
nroka (coobitue fs). Beposithocts (Qj (TH),)) BRIMHCISIOT TI0 (opMyIIe

F-4
C(TH) =1- I[1- 0] (58)
rae Qj (f,) - BeposiTHOCTB peanu3anuu 1000i u3 f npu4nH, NPUBEIEHHBIX HUXKE;
Qi (f1) - BepOATHOCTD MPUMEHEHUS B I-M JJIEMEHTE 00BEKTa METAUTMIECKOT0, IUTH(POBATEHOTO
U JIPYroro HCKpOOIaCHOTO MHCTPYMEHTA B TEUEHUE I0J1a;
Qi (f2) - BeposATHOCTH pa3pylICHUs JBMKYIIUXCS Y3JIOB M JeTalieil I-ro sjgeMeHTa o0beKTa B
TEUeHHUe roja;
Qi (f3) - BepoATHOCTH UCTIONIB30BaHUS paOOYMMHU O0YBH, TOAOUTOI METANTMUYECKIMU HAOOHKaMH
Y TBO3JISIMH B I-M 3JIeMEHTE 00bEKTa B TCUCHHE T0/1a;
Qi (f4) - BeposATHOCTP TOMAAaHWS B JBIDKYIIMECS MEXaHU3MBI I-TO JJIeMEHTa OO0BeKTa
MMOCTOPOHHUX MPEMETOB B TEUCHHUE T'0J1A;
Qi (f5) - BeposiTHOCTB yaapa KpBIIIKH METaJUIMYECKOTO JIF0Ka B I-M dJIEMEHTE 00bEKTa B TCUCHUE
roja;
N - TOPSIKOBBI HOMEP TPHYHMHEI,
Z - xonu4ecTBo f, mpuymH.
3.1.19. BepostHocTh (Qi (f1)) BRIYMCASIOT TOIBKO JJIS ACHCTBYIONUX M CTPOSIIMXCS JIEMEHTOB


http://files.stroyinf.ru/Data1/4/4653/#i11941964
http://files.stroyinf.ru/Data1/4/4653/#i12156793
http://files.stroyinf.ru/Data1/4/4653/#i12156793
http://files.stroyinf.ru/Data1/4/4653/#i11941964
http://files.stroyinf.ru/Data1/4/4653/#i11972990

00BEKTAa Ha OCHOBAaHUHM CTATUCTUYCCKHUX MAHHBIX aHAIOTUYHOTO BeposTHOCTIM (Qi (an)) u (Qj (t2))
o hopmyam (42 wiu 49).

3.1.20. Bepositrocts (Q;j (f2)) st IeHCTBYIONIMX M CTPOSIIUXCS SIEMEHTOB 00HEKTa BHIUUCIISIOT
HA OCHOBAHUH CTATUCTUYECKHUX JaHHBIX aHAIOTHYHO BeposTHOCTH (Qi (o)) mo dopmysie (43).

JInsi TPOCKTHUPYEMBIX 3JIeMEHTOB 00bekTa BeposTHOCTH (Q; (f2)) BBIUHCIAIOT aHAIOTHYHO
BepostHoCTH (Q; (an)) mo dopmyne (43) Ha OCHOBaHMM MAPaMETPOB HAJCIKHOCTH COCTABHBIX
yacTeil.

3.1.21. Bepostaocts (Q;i (f3)) u (Qj (f5)) BBIUKCISAIOT TONBKO ISt IEHCTBYIOIIMUX U CTPOSIIUXCS
3JIEMEHTOB 00beKTa aHaIoruuHO BeposaTHOCTH (Qj (an)) mo bopmyste (42).

3.1.22. Bepositocth (Qj (f4)) BEIYHCIAIOT 17151 IEHCTBYIOIIMX M CTPOSIIUXCS DIEMCHTOB 00ObEKTa
Ha OCHOBaHHMM CTATHCTUYECKUX JAHHBIX aHAIOTHYHO BeposTHOCTH (Q; (an)) mo dopmyie (42), a
JUIS IPOEKTUPYEMBIX JIEMEHTOB 10 popmyrie (43), Kak BEpOATHOCTh OTKa3a 3alllUTHBIX CPEJCTB.

3.1.23. OTkpbpITOC TUIAMSI U MCKPBI TOSABISIOTCS B I-M 3JieMeHTe 00bekTa (coObitue TH,) npu
peanuzaiuu 060k u3 npuund hn. Bepositaocts (Qj (74,)) BerumcstoT o Gopmyiie

oTH ) = 1- [T - o)),
A=l (59)

rae Qj (hn) - BeposTHOCTD peasin3ariuu Jito00i U3 Ny, MpUYNH, TPUBEICHHBIX HUXE;
Qi (h1) - BeposITHOCTD C)KMTaHUsI TOILUTHBA B IeYax i-ro AJieMeHTa 00beKTa B TCUCHHE T0/1a;
Qi (h2) - BeposITHOCTH NPOBEICHUS T'a30CBAPOYHBIX U JPYIMX OTHEBBIX Pa0OT B I-M JIIEMEHTE
00BEKTa B TCUCHHUE TO/1a;
Qi (h3) - BeposTHOCTH HECOOIIOACHUSI PEKMMA KYPEHUS B I-M AJIEMEHTE
00BEKTa B TCUCHHUE TO/1Q;
Qi (hs) - BeposITHOCTH OTCYTCTBUSI WJIM HEHCIPAaBHOCTH HMCKPOTAaCUTEICH Ha JBHUIaTENsX
BHYTPCHHETO CTOPaHUs, PACIIONOKEHHBIX B i-M 3JIEeMEHTE 00BEKTa B TCUCHHUE T0J1a;
Qi (hs) - BeposTHOCTB MCIOTB30BaHUST PAOOUUMH CITMYEK, 32XKUTATIOK HITH
TOPEIIOK B i-M dlieMeHTe 00bEKTa B TEUCHHE T0/Ia;
Qi (hg) - BepoATHOCTH BBIOPOCOB HArpeTOro ra3a M3 TEXHUYECKOTO OOOPYAOBaHUS B I-M
aNeMeHTe 00bEeKTa B TEUEHHE T0/1a;
Z - KOIM4YECTBO NPUYHH;
7 - IOPSIIKOBBIN HOMEP MPUYHHBI.
3.1.24. BepositHocTb (Qi (N1)) BEIMKCISAIOT /U1 BCEX IEMEHTOB 00beKTa 1Mo hopmyIie

TORED Y
R (60)

riae K; - koadduimeHT 6e30MmacHOCTH, ONpeieTIeHHe KOTOPOTo H3I0KEHO B pas. 4;
Tp - AHAIU3UPYEMbIH IepHUO]] BPEMEHH, MUH;
M - KOJMYECTBO BKIIOYECHUH MeYH B TCUECHUE aHATM3UPYEMOTO TIEpHO/Ia BPEMEHH;
Tj - BpeMs pabOTBl Ieud I-T0 »IeMeHTa O0beKTa NpH |-M €€ BKIIOYEHHH B TEUCHHUE
aHAJTM3UPYEMOTO TepHoia BPEMEHHU, MUH.

3.1.25. Bepostroctu (Qj (h2)), (Qi (h3)), (Qi (ha)), (Qi (hs)) u (Qj (Ne)) BEIYHCISIIOT TOIBKO IS
JCUCTBYIOIUX U CTPOSIIUXCS OOBEKTOB HA OCHOBE CTAaTHCTUYECKUX JAHHBIX aHAJIOTUYHO

BEpOATHOCTH 110 hopmyiie (60).

3.1.26. HarpeB BemiecTBa, OTACIbHBIX Y3JI0B U OBEPXHOCTEH TEXHOIOTUYECKOTO 000PYI0BaHUS
I-TO 3JIeMeHTa 00BEKTa, KOHTAKTHPYIOIIUX C TOPIOYCH CPeoH, BBIIIE AOMYCTUMON TEMIIEPaTyphI
(cobbrTue TH,) BO3MOXKEH IpU peanuzanuu 1o00i 3 K, npuunH. BeposTHOCTh BBIUUCIAIOT 1O

bopmyne

g
0., =1~ If1- 01(k,)) (61)

rae Qi (Ky) - BeposSTHOCTH peanu3aruu 1000 n3 Ky MpUYrH, MPUBEICHHBIX
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HIKE,

Qi (K1) - BepOSTHOCTH HarpeBa TOPIOYEro BEHIECTBA WIIM IIOBEPXHOCTH OOOPYHAOBaHHS I-TO
JJIEeMEHTa O00BbEKTa NPU BO3HUKHOBCHHH MEPErPY3KH DJICKTPOCETH, MAIUHBI U
anmnapaToB B TEYECHHE TojIa:

Qi (K2) - BeposITHOCTD OTKa3a CHCTEMbI OXJIAXKICHHUS arrapara i-ro 3JieMeHTa 00beKTa B TCUCHHE
roja;

Qi (K3) - BeposATHOCTH HArpeBa IMOBEPXHOCTCH M TOPIOYHMX BEIIECTB IPH BO3HUKHOBEHUH
MOBBIIICHHBIX MEPEXOTHBIX COMPOTUBIICHUI MIEKTPUUIECKUX COSITUHEHUH I-T0O d7eMeHTa
00beKTa B TEUEHHE TO/1A;

Qi (K4) - BepOSTHOCTh HCIOJB30BaHHS JJICKTPOHATPEBATECIBHBIX MPUOOPOB B I-M 3IIEMEHTE
00bEeKTa B TEUEHHE TO/1A;

Qi (Ks) - BepOSATHOCTh HarpeBa MOBEPXHOCTEH MPHU TPEHHU B MOALIMITHHUKAX B I-M JJIEMEHTE
00bEeKTa B TEUEHHE TO/1A;

Qi (Ks) - BepOSITHOCTh pa3orpeBa OT TPEHHS TPAHCIOPTHBIX JICHT M MPUBOIHBIX PEMHEH B I-M
AJIEMEHTE B TCUCHHUE IO/Ia;

Qi (K7) - BeposITHOCTh HArpeBa MOBEPXHOCTEH HHCTPYMEHTA H MAaTEPHUATIOB
npu 00paboTKe B i-M 3jIeMeHTe 00beMa B TEUCHHE T0/1a;

Qi (Kg) - BeposATHOCTh HarpeBa TOPIOYMX BEIIECTB B I-M 3J€MEHTE OOBEKTa 10 OMACHBIX
TEMIIEPaTyp MO YCIOBHUSIM TEXHOJIOTHYECKOTO MpoIecca B TCUCHHUE To/1a.

3.1.27. Tleperpy3ka 3JIEKTPUYECKHUX KOMMYHHKAIUMi, MammuH u ammapatoB (coositue Kj)
BO3MOYKHA MPH HEHCIPABHOCTH MJIM HECOOTBETCTBHHM AIllapaToB 3aIUThI JIEKTPUUYCCKUX CETEH, a
TaKKe TPHU peaTu3aliiuy 0001 13 mpuduH Y.

Beposithocts (Qj (K1)) BerUucistioT mo ¢hopmyiie

L]
Gk =q1- I [1-20] b @),
" (62)

rie Qi {Ym) - BEpOATHOCTD pean3aliu 000 U3 Yy NPUYKH, IPUBEACHHBIX HUXKE;
Qi (Y1) - BeEpoOATHOCTH HECOOTBETCTBUS CCUCHHS  SJCKTPONPOBOJHUKOB  HArpyske
AIIEKTPONIPUEMHHUKOB B i-M 3JIEMEHTE B TCUCHHE T0/1a;
Qi (Y2) - BEpPOATHOCTH MOIKITIOUEHHS JTOTOJHUTEIBHBIX JJCKTPONPHUEMHUKOB B I-M DJIEMEHTE
00BEKTa B NIEKTPONIPOBOIKE, HE PACCUUTAHHOM Ha ATY HArpy3Ky;
Qi (y3) - BEpOSATHOCTH YBEIWYCHHS MOMEHTA Ha Baly JJIEKTPOIBHraTeNsl B I-M 3JEMEHTE
00BEKTa B TEUEHUE TO/1a;
Qi (Y4) - BEepOSATHOCTH MOBBIIICHUS HAMPSKEHUS B CETH I-T0 DJIEMEHTa 00BhEKTa B TCUCHHE TO/1a;
Qi (Ys) - BeposTHOCTb OTKIOUYCHHUS (a3bl (ABYX(a3HbI pPeKUM pabOThl B YCTaHOBKAaX
Tpex(ha3zHOro TOKA) B CETH I-T0 dJIEMEHTa 00BhEKTa B TCUCHHE TO/1a;
Qi (Ys) - BEpOATHOCTb yMEHBIICHUS COMPOTUBJICHUS 3JEKTPOINPUEMHHUKOB B I-M DIIEMEHTE
00BLEKTA B TEUEHHUE TOA;
Qi (2) - BepoOATHOCTH OTCYTCTBHUSI HEUCIPABHOCTH WJIM HECOOTBETCTBHUS allllapaTOB 3aIlIUTHI
ANMEKTPUIECKUX CUCTEM I-T'0 3JIEMEHTa 00bEKTa OT MePEerpy3KH B TCUCHHE TO/Ia.
3.1.28. Bepositnoctu (Qi (v1)), (Qi (02)), (Qi (Y4)), (Qi (¥5)), (Qi (Y6)) BBIUUCISAIOT TOJBKO IS
JEWCTBYIONIUX U CTPOSIIMXCS 00bekToB aHanornyno BepostaoctH (Qi (h1)) mo dbopmyste (60).
3.1.29. Bepostrocts (Qi (Y3)) BBIYMCASIOT JUIS JACHCTBYIONIMX M CTPOSIIUXCS OOBEKTOB
ananoruuHo BepostHoctd (Q;i (h1)) mo dopmyne (60)), a ST TPOSKTHPYEMBIX OOBEKTOB
ananmoruuno BepostHocTH (Q; (an)) mo dopmyne (43), Kak BEpPOATHOCTh 3aKIWHHBAHUS
MEXaHH3MOB, IPUBOJIMMBIX B JCHCTBHE IIEKTPOABUTATEIICM.
3.1.30. BepostHocTh (Qj (Z)) BBIUHCIAIOT I ACHCTBYIOIINUX 3JIEMEHTOB O0BEKTa aHAJIOTHMYHO
BepositHocTH (Q;i (h1)) mo dopmyne (60), s TPOESKTUPYEMBIX DIEMEHTOB MPU OTCYTCTBHU
anmapaToB 3alUThl MPUHUMAIOT PAaBHOH €IWHHIIE, & NMPH MX HAJUYAW BBIYHCISIOT aHAJIOTHYIHO

BepositHoCTH (Q; (o)) mo hopmysie (43).

3.1.31. BepostHoctu (Q;i (K2)) BBIUHCHSIOT IS TNPOSKTHPYEMBIX JJIEMEHTOB OOBEKTa
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ananmoruuHo BeposTHOCTH (Q; (o)) mo dopmyne (43), kak BEpOSTHOCTh OTKa3a YCTPOWCTB,
o0eCIeYnBaOIINX OXJKIACHUE armmapara, a sl CTPOSIIMXCS M JEHCTBYIOIIMX 3JIEMEHTOB
ananoruuHo BeposTHocTH (Qj (h1)) mo dopmyie (60).

3.1.32. Bepostaocts (Qi (K3)), (Qi (Ks)) u ( Qi (Ks)) BBIYHCISIOT TOJBKO IS ACHCTBYIOIIUX U
cTposiuxcs 00bekToB anasoruuHo BepostHocTH (Q; (1)) mo dopmyie (60).

3.1.33. Bepostaocts (Qi (Ks)) u (Qj (K7)) BEIUHCIAIOT ISl IPOEKTUPYEMBIX 3JICMEHTOB 00bEKTa
ananoruuHo BeposiTHOCcTH (Qj (o)) mo dopmysie (43), kKak BEPOSATHOCTh OTKa3a CUCTEMbBI CMa3Ku
MEXaHU3MOB I-TO 3JIEMEHTa, a JJIS CTPOSIIUXCA U JCHCTBYIOIIMX 3JCMEHTOB aHAJOrMYHO
BepostHOCcTH (Q; (1)) mo dopmyie (60).

3.1.34. BepostHocth (Q;i (Kg)) NpHHMMAKOT pPaBHOW €IWHHIIEC, €CIH B COOTBETCTBUU C
TEXHOJIOTUYECKOH HEOOXOJMMOCTBIO TPOUCXOAUT HArpeB TOPIOYMX BEIIECTB [0 OMNACHBIX
TEMIIEPATyp, WIH HYIIIO, €CIIH TAKOH MPOIecC HE IPOUCXOINT.

BepositHocts  (Qi  (7TH,)) mosiBIIeHHsS B TOpIOYEM BEIIECTBE WM MaTepualie OdYaroB
9K30TEPMHUYECKOTO OKUCIICHHS WIIM PA3JI0KEHUS, IPUBOSIINX K CAMOBO3TOPAHUIO, BEIYHCIISIOT 110

dbopmyiie

3
(TH,) =1- I [1-0,0m)]
2-1 (63)
riae Qi (My) - BEpOATHOCTh peau3aliuy Jr00i 13 My MPUYKH, TPUBEICHHBIX
HIDKE;
Qi (M1) - BEpOsTHOCTH TOSBJICHUSI U I-M AJIEMEHTE 00BEKTa OYara TEIIOBOr0 CaMOBO3TOpaHHUS B
TEUCHHUE TOJ1a;
Qi (M2) - BepOSATHOCTH MOSBJICHUS B I-M DJIEMEHTE 00beMa OYara XMMHUYECKOTO BO3TOpaHHS B
TEUCHHUE TOJ1a;
Qi (M3) - BepOATHOCTH MOSBJICHHS B I-M JJIEMEHTE OOBEKTa OYara MHUKPOOHOJIOTHYECKOTO
CaMOBO3rOPaHHs B TCUCHHUE TOJIA.
3.1.35. BepositHocTb (Qj (M1)) BRIYKUCISIOT /7Sl BCEX DJIEMEHTOB 00BEKTa MO (hopMyJie

L) = G0R) - Gi(5), (64)

riae Qi (P1) - BEpOSTHOCTH MOSBJICHHUS B I-M 3JIeMEHTE 00BEKTa B TEUEHHUE I'0/1a BEIIECTB, CKIIOHHBIX
K TETIOBOMY CaMOBO3TOPaHUIO;
Qi (P2) - BepoATHOCTh HarpeBa BEIIECTB, CKIOHHBIX K CaMOBO3TOPAHHMIO, BBIIIC OE30MACHOM
TEMIIepaTyphl.

3.1.36. BepostHocTh (Qi (P1)) BBIUKCISIOT ISl BCEX AJIEMEHTOB 00bekTa 1o popmynam (60 wimn
43).

3.1.37. Bepostaocts (Q; (P2)) mpuHHMAarOT paBHOW €AMHHUIIE, €CIM TEMIIeparypa Cpeisl, B
KOTOPOM HAXOJHUTCSI 3TO BEIECTBO, BBINIE WA paBHAa 0€30MaCHOW TeMIepaType WU HYJII0, eCIU
TeMIIepaTypa cpeibl HIKe ee.

be3zonacHyro TemmepaTypy Cpelibl sl BEUIECTB, CKIIOHHBIX K TEIUIOBOMY CaMOBO3ropaHuio (ts),
°C, BBIYMCISAIOT 1O (popmyIie

fa_ = D,?fﬁ, (65)
rae tc - TeMneparypa caMOBO3rOpaHus BEIECTBA, BbruKcisiemas o m. 5.1.6, °C.
3.1.38. BepositHocTh (Q; (M2)) BRIYKCIISIOT ISl BCEX DJIEMEHTOB 00BEKTA 10 opmyIie

() = ilg) - Lilg). (66)

rae Qi (g1) - BEpPOATHOCTH MOSIBICHUSA B I-M 3JEMEHTE 00BEKTa XMMHUYCCKH aKTHBHBIX BEIICCTB,
pearupyroIux MeXIy co00i ¢ BbIIEIEHUEM OOJIBIIIOTO KOJIMYECTBA TEIUIA, B TCUCHHE
roja;
Qi (92) - BEpOATHOCTh KOHTAKTa XMMUYECCKH AKTUBHBIX BEIIECTB B TCUCHUE TO/IA.
3.1.39. Beposrtroctu (Qi (1)) u (Qi (92)) Berumcisror anamoruano BepostHocTH (Q; (hy)) mo
dopmyne (60), ecnu peanuzanus cCOOBITUN Q1 U (2 OOYCIIOBICHA TEXHOJOTHUYECKUMHU YCIOBHSIMH
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WM MEPOTPUSTUSIMHU OPTaHU3AIMOHHOTO XapaKTepa M BBIYUCISIOT aHAJOTHYHO BeposiTHOCTH Q;
(ain) o hopmyiie (43), eciu 3TH COOBITHS 3aBUCAT OT HaICKHOCTH 000PYI0BaHUSI.
3.1.40. BepositHocth (Qi (M3)) paccUMTHIBAIOT i JACHCTBYIOIIMX M CTPOSIIIUXCS OOBEKTOB

ananoruuHo BeposTHocTH (Q; (h1)) mo dopmyie (60).

%

3.2. BepostHocTh (Q; (Ei'd )) TOro, YTO BOCILUIAMEHSIOIIASACA CIIOCOOHOCTh MOSBUBIIETOCS B I-M
3JIEMEHTE 00BEKTa N-TO0 YHEPTETHUECKOT0 (TEIUIOBOT0) UCTOYHHUKA JOCTATOYHA ISl 3)KUTAHUS K-H
roproyeil cpeapl, HAXOAAILICHCS B 3TOM DJIIEMEHTE, OIpeleseTcs SKCIEPUMEHTAIBHO WU
CpPaBHEHHEM IapaMETPOB HSHEPreTUYECKOro (TEIIOBOT0) MCTOYHUKA C COOTBETCTBYIOIIUMH
MOKa3aTesIMH MOKAPHOM ONACHOCTHU TOPIOYei CpeIbl.

3.2.1. Ecnu nansble ains onpenenenus (Q; (Bkn)) OTCYTCTBYIOT WJIM UX JOCTATOYHOCTH BBHI3bIBAET
COMHEHHUE, TO 3HaYeHHE BepOsATHOCTH (Q); (Bkn)) MPUHUMAIOT PaBHBIM 1.

3.2.2. BepositHOCTh (Q;j (Bkn)) IIPUHUMAIOT PABHOM HYJIIO B CICAYIOLIUX CIIydasX:

€ClIi MCTOYHHUK He crnocoOeH HarpeTh BemecTBO Bbimie 80 % 3Ha4YeHHs TeMIepaTypsl
CaMOBOCIUIAMEHEHHsI BEIIECTBAa WJIM TEMIIEpaTyphl CaMOBO3TOpPAHMS BEIIECTBA, HMMEIOIIETO
CKJIOHHOCTb K TEIIJIOBOMY CaMOBO3TOPAHHUIO;

€CITM DHEPTus, INepelaHHas TeIUIOBBIM MCTOYHHKOM TOPIOYEMY BeIIecTBY (mapo-, raso-,
MBUIEBO3YIITHON cMecH) Huke 40 % MUHUMAaTbHOW SHEPTUH 3QKUTaHUS;

€CITM 32 BpEMs OCTHIBAHHSI TEIUIOBOIO MCTOYHUKA OH HE CIOCOOEH HAarpeTh rOpPIOYME BEIIECTBA
BBIIIIE TEMIIEPATypPhl BOCIIJIAMEHEHHUS,

€CJIM BpeMs BO3JCHCTBHS TEILIOBOTO MCTOYHWKA MEHBIIE CYMMBI IEPUOJIa UHAYKIIUUA TOPIOYCH
Cpelbl U BPEMEHU HarpeBa JIOKaJbHOTO O0beMa 3TOil cpeAbpl OT HAayalbHOW TEMIEpaTyphl [0
TEMIIEPATypPhl BOCINIAMEHEHHUS.

3.3. JlanHbI€ 0 MOXKAPOOMACHBIX MapaMeTpax UCTOYHUKOB 3aKUTaHHsI IPUBEACHBI B Pa3Jl. 5.

3.4. Ilpu o0OOCHOBaHMM HEBO3MOXHOCTH pacueTa BEpPOATHOCTH TOSBICHUS HMCTOYHHUKA
3QKUTaHUSIT B pAcCMaTpUBAEMOM DJJIEMEHTE OOBEKTa C Y4YeTOM KOHKPETHBIX YCIOBUH €ro
AKCIUTYaTaIluH JIOMYCKAETCsl BBIYUCIATH STOT IapameTp mo Gopmyie

O,(#3) = 1=, (67)

rAC T - BpeMsd pa6OTH i-ro sieMenTa 00bEKTA 3a aHaJ'IPI3preMLII>i nepuoa BpEMCHHU, 4;

4 o132
T,.=30310" & .
I : 0 - cpenHee BpeMsl paboThI I-T0 dJeMeHTa 00BbeKTa 10 MOSBJICHUS OJHOTO

ucTtouHuKa 3axuranus, 4; (Eg - MUHHMasbHAs SHEPrusl 3a)KUraHHs TOpPIOYCH cpeabl I-ro
arieMeHTa 00bekTa, [1x).

3.5. IIpy HEOOXOIMMOCTH YUUTHIBAIOT U UHBIE COOBITHUS, IPUBOASIINE K MOSIBICHUIO HCTOYHUKA
3aKUTaHUSL.

4. O0mme TpedoBaHus K NporpaMmme coopa u 00padOTKH CTATHCTHYECCKUX JAHHBIX

4.1. TIlporpammy cOopa CTaTUCTHUYECKHX JaHHBIX pa3pabaThIBAlOT Il JIEUCTBYIOIIMX,
CTPOSIINXCS U MPOEKTUPYEMBIX OOBEKTOB Ha OCHOBE aHAJIM3a MOXKAapPHOM OMAaCHOCTH IMOMEIEHUN U
TEXHOJIOTUYECKOr0 000pyA0BaHUS

4.2. AHanu3 mNOXXapHOW OINACHOCTU MPOBOJAT OTAEIBHO IO KaXKJIOMY TEXHOJOTHYECKOMY
anmapaTry, TIOMEIICHHIO U 3aKaH4YMBAaIOT pPa3padOTKOW CTPYKTYPHOM CXEMbl MPUYHHHO-
CIICZICTBEHHOW CBSI3M TOXApOB3PHIBOOMACHBIX COOBITHH, HEOOXOAMMBIX M JIOCTATOYHBIX IS
BO3HUKHOBEHHMsI TIOKapa (B3pbhIBa) B 00BEKTE (7ajnee - MoJeab BO3HUKHOBEHUS Toxkapa). OO0rmmmit
BU/JI CTPYKTYpPHOU CXEMBI BOSHUKHOBEHUS I0’Kapa B 3/1aHNU MIOKa3aH Ha 4epT. 2.

4.3. CraTucTHuecKkre JaHHbIE O BPEMEHH CYIIIECTBOBAHUS IM0KapOB3PBIBOONACHBIX COOBITHI Ha
JEUCTBYIOIUX M CTPOSIIIUXCA OOBEKTaX M BpPEMEHH O€e30TKa3HOH paldoThl pa3MUYHBIX H3AEIUH
MIPOEKTUPYEMBIX 00BEKTOB COOMPAIOT TOJIBKO MO COOBITUSM KOHEYHOT'O YPOBHSI, IPUBEIECHHBIM Ha
MOJIEIM BO3HUKHOBEHHMS TOXapa, MAJdi KOTOPbIX B METOJE OTCYTCTBYIOT aHAJIUTUYECKUE
3aBHCHMOCTH.
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4.4. Ha ocHOBaHMHM MOJICIM BO3HMKHOBEHHS TMOXKapa IO KaXJOMYy OJJIEMEHTY OOBeKTa
paspabarbiBatoT popmbl cOopa CTAaTUCTHUECKON MH(OpPMAlMKU O MPUYMHAX, PEeaTU3alus KOTOPHIX
MO>KET IPUBECTH K BOSHUKHOBEHHUIO 110Kapa (B3pbIBa).

4.5. Craructuueckyro HH(pOpMaIUIO, HEOOXOIUMYIO Ul pacueTa IapaMeTpoB HaJEKHOCTU
Pa3IMYHbIX U3JIEIUH, UCIIOJIb3YEMBIX B IPOEKTHOM PELLIEHNH, COOMPAET IPOEKTHAsl OpraHu3alus Ha
neicTByronux o0bekTax. [Ipu sTom A HaOMIOAeHNUS BBIOUPAIOT U3/ENNs, paOOTAIONINE B IIEPUOT
HOpPMaJIbHON AKCILTyaTallui U B YCIIOBUSX, UJIEHTUUHBIX TEM, B KOTOPBIX OyJI€T 3KCIUTyaTUPOBATHCS
MIPOEKTUPYEMOE U3JIEIIHE.

4.6. B kadecTBe UCTOYHMKOB HHPOpPMAMK O PaOOTOCIOCOOHOCTH TEXHOJIOTUYECKOTO
000pynOBaHUs UCTIOIB3YIOT:

YKYpHAaJIbl CTapILEro MAIIMHKUCTA;

CTapILEero anmnapaTynka;

Ha4yaJIbHUKA CMEHBI;

ydeTa nmpobera 000py1oBaHUs;

ne(eKToB;

PEMOHTHBIE KapThl;

eXeMecayHble (€KeKBapTaIbHbIe) TEXHUYECKHE OTUEThI; OTYEThl PEMOHTHBIX CIYXO0;

rpaduK IIaHOBO-TIPEAYNPEAUTENBHBIX PEMOHTOB;

eXKeMeCAYHbIe OTYEThl 00 NCIIOJIb30BAHUN 000PYI0BaHUS;

CIIPaBOYHBIE U NACIIOPTHBIE JaHHBIE O HAJECKHOCTH PA3IMYHBIX JJIEMEHTOB.

4.7. Uctounukamu uHGOpMalMy O HAapYUIEHUHM MPOTHBOIIOKAPHOTO peXHMa B MOMEUICHMSX,
HEUCIIPABHOCTHU CPEACTB TYIIEHUS, CBSA3HU U CUTHAIN3ALUU SBIISIFOTCS:

KHMra cliy’)k0bpl 00bekT0oBO# noxapHoit yvactu MBJ] CCCP;

KYpHaJ JONOJHMUTENbHBIX MEPONPUATHH MO oxpaHe oObekTa (A7 OOBEKTOB, OXPaHIEMBIX
noxkapHoit oxpanoit MBJI CCCP);

KypHaJI HaOIIOIEHUS 32 MIPOTUBOIIOKAPHBIM COCTOSIHUEM 00BEKTa (111 0OBEKTOB, OXPaHIEMbIX
noxkapHoit oxpanoit MBJl CCCP);

KYpPHaJI OCMOTpa CKJaJIOB, JIAOOpPAaTOpUl M JPYyrux MOMEIIEHUI Mepea UX 3aKpbITHEM I10
OKOHYaHUM paboTHI;

npennucanus I'ocygapecrsenHoro noxapHoro Hagzopa MB/[ CCCP;

aKThI N0KAPHO-TEXHUUECKUX KOMHUCCHUI O MPOBEPKE MPOTUBOMOKAPHOTO COCTOSIHUS OOBEKTOB;

aKThl O HAPYIIEHUU MPaBUJ MOXKAPHON OE30MacCHOCTH OpraHoB ['OCyAapCTBEHHOrO MOKapHOTO
Haazopa MBJI CCCP.

4.8. IIpu pazpabotke Gopm cOopa 1 00pabOTKH CTATUCTHIESCKON MHPOPMAITUU UCTIOTIB3YIOT:

HacTaBJICHWE TI0 OpTaHW3alud TPO(PIIAKTHYECKOW pabdoThl Ha OOBEKTaxX, OXPaHIEMBIX
BOCHMU3MPOBAHHOMW U npodeccroHabHoM noxapHoi oxpansl MBI CCCP;

ycTaB cyk0bI moxapHoit oxpansl MBJ] CCCP;

¢bopmy, npuBeieHHYIO B Ta0. 4.

Tabmnuma 4
HanmenoBanne | Ananusupyemoe coObite | IlopsaxoBsl [ara n Bpems | Bpemst | O6mee |




aHAITM3UPYyEeMOT (npuunHa) i HOMep CYIIECTBOBAaHHU | BpeMs
0 DJIEMEHTa peanuzanun sL COOBITHS (x)
obbexTa COOBITHS NOPHYUHBL | paGoTHI
Hanmenosann | OO03HaueHH (MpimiLL) | OGHApYKeHUA | yCTpaHeHHs I-ro
. . (BO3HUKHOBEHH | (BOSHUKHOBEHH 3JIEMEHT
) IPUIUHBI ) IPUIHHBIL a
o0BeKTa,
MUH
Kommnpeccop | Paspymenne f, 1 01.03.84 1.3.84 5 18*1°
TIepBOTO Y3JI0B 1 10-35 10-40
Kackaza neraieit 2 10.4.84 10.4.84 4
MOPLIHEBOH 15-17 15-21
IpyIIb 3 21.5.84 21.5.84 5
12-54 12-59
4 17.12.84 17.12.84 3
01-12 01-15

4.9. Ha ocHOBaHMHM COOpaHHBIX JaHHBIX BBIYHCIAIOT KodhdummeHT Oe3omacHoctn Kg B
CIEAYIOUIEN MOCIEN0BATEIBHOCTH.

4.9.1. BbIUHCISIOT CpeHEe BpEeMs CYIIECTBOBAHHS I0XKAPOB3PHIBOOMACHOTO COOBITHS (To)
(cpennee BpeMsi HAXOXKJIEHUS B 0TKa3e) 1o Gpopmyse

1 b
Ty T ;T

TJe Tj - BpeMs CyIECTBOBAHHS I-T'0O 0’KapOB3PHIBOONACHOTO COOBITHSI, MUH;

m - o011ee KOJIM4ECTBO COOBITUH (M3a€eIuil);

] - IOPSIIKOBBIN HOMED COOBITUS (U3IEIIHUA).

4.9.2. Toueunywo omenky gucnepcunn (Do) cpemHero  BpeMeHH — CyIIECTBOBaHUS
M0KapPOB3PHIBOOIIACHOTO COOBITHUS BEIYUCISIOT 1O opMyIie

(68)

1 ™
Ly = P Z(Tj -7,
= (69)

4.9.3. CpenHee KBaJpaTUUYECKOE OTKIOHEHHE (Grp) TOUYEYHOW OLIEHKH CpPEIHEro BpPEMEHU
CYLIECTBOBAHMSI COOBITHS - To BBIYHUCISIOT IO popMmyIie

o =B = = 2@
=l (70)

4.9.4. U3 Tabn. 5 BeIOMparoT 3HaueHHE KOd(PHIHUEHTA ty B 3aBUCUMOCTH OT YHCJIa CTEIEHEH
cBoOobI (M-1) pu noBepuTensHOU BeposiTHocTH =0,95.

Tabnuma 5
m-1 1 2 Or3 105 Ot 6 10 10 Ot 11 g0 20 20
tg 12,71 4,30 3,18 2,45 2,20 2,09

4.9.5. Koapduuuent 6e3onacuoctu (Ks) (K03 GUIMEHT, yUUTHIBAIOIINN OTKIOHEHNE 3HAYCHUS
napamerpa Tp, BbIUHUCICHHOTO 1o (dopmyne (68), OT ero UCTMHHOTO 3HAYEHUs) BBIYHCISIOT W3

(bopmyIibl

fo (72)

4.9.6. Ilpu peanuzanuu B TEYCHUE TOJA TOJBKO OJHOTO COOBITHS KOI(PIUIIUEHT 0€30MacCHOCTH
MNPUHUMAIOT PaBHbIM CAUHUIIC.
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5. Onpenenenne MoKapoOMACHBIX NMAPAMETPOB TEMJOBHIX HCTOYHHUKOB HHTEHCHBHOCTH
O0TKA30B 3JIeMEHTOB

5.1. [ToxxapoonacHbele mapaMeTpPhl TEMJIOBBIX HCTOYHUKOB

5.1.1. Pa3pso ammocgeprozo snexkmpuvwecmaa

5111 IIpamoit yoap mornuu

OnacHOCTh MPSAMOrO yJaapa MOJHHH 3aKIIOYaeTcs B KOHTaKTE TOprouyeil cpelpl ¢ KaHaioM
MOJIHMH, TemriepaTtypa B koTtopoMm npocturaer 30000 °C mpu cune toka 200000 A u BpeMeHH
nerictBusa okoJio 100 Mxc. OT npsAMOro yjapa MOJHUM BOCIIJIAMEHSIIOTCSI BCE TOPIOYUE CPEIBI.

5.1.1.2. Bmopuunoe 6o30elicmeue MOIHUU

OnacHOCTP BTOPUYHOTO BO3JECHCTBUS MOJHHHM 3aKJIIOYAaeTCs B HCKPOBBIX pa3psjaax,
BO3HUKAIOMIUX B PE3YJbTaTe MHIYKIIMOHHOTO U 3JIEKTPOMArHUTHOTO BO3JIEHCTBHS aTMOC(epHOro
JJIEKTpUYECTBA Ha TMPOM3BOACTBEHHOE 000pyAOBaHHE, TPYOONpPOBOIABI U  CTPOUTEIbHBIC
KOHCTPYKLUMHU. OHEprusi MCKpoBOoro paspsiga npesbimaer 250 m/x u  gocratouHa i
BOCIIJIJAMEHEHHUS TOPIOYMX BEIECTB ¢ MUHUMAJIBHOM Heprue 3axxuranus 1o 0,25 Jx.

5.1.1.3. 3anoc evicokoco nomenyuana

3aHOC BBICOKOTO MOTEHIMANIa B 3[aHUE MPOUCXOIUT MO METAIMYECKMM KOMMYHHKAIUSM He
TOJIBKO TIPH WX MPSMOM TOPaXCHUHM MOJIHHEH, HO M TIPU PACIIOJIOKCHUH KOMMYHUKAIMA B
HEMOCPEACTBEHHON OJIM30CTH OT MOodHHMeoTBonaa. [lpu cobOmoneHnn Oe30MacHBIX PaCCTOSHUN
MEXIY MOJHHCOTBOJAMH W KOMMYHHUKAIUSIMHA DHEPIHS BO3MOXHBIX WCKPOBBIX Pa3psioB
nocturaet 3Hadenuit 100 J[x u Ooree, TO €CTh OCTaTOYHA AJI BOCILUIAMEHEHHsSI BCEX TOPIOYHX
BELIECTB.

5.1.2. Dnexmpuueckas uckpa (0yea)

5.1.2.1. Tepmuueckoe Oeticmsue moKko8 KOpOmMKO20 3aAMbIKAHUSA

Temneparypy nposoanuka (1), °C, HarpeBaeMoro TOKOM KOPOTKOI'O 3aMBIKaHUsI, BBIYMCIISIIOT
o gopmyie

£ :rH+I:§..?'R'Tx.3

¥ Clahg (72)

rze t, - HayanpHas TemnepaTrypa NpoBoIHUKa, °C;

l«s - TOK KOPOTKOTO 3aMbIKaHUs, A;

R - conporuBienue npoBoaHuka, Om;

Ty.3 -~ BPEMsI KOPOTKOT'O 3aMbIKaHU4, C;

Chp - TEMIOEMKOCTH ITPOBOHHUKA, I[>K~Kr'1-K'1;

My - Macca NPOBOJAHMKA, KT.

BocniiamenseMocTs kabenst ¥ MPOBOJHUKA C M30JIALMEN 3aBUCUT OT 3HAYEHUS] KPATHOCTH TOKa
KOPOTKOTO 3aMbIKaHUs l¢s, T.€. OT 3Ha4eHUs OTHOIIEHUS ly; K JUIMTENBHO JOMYCTUMOMY TOKY
kabens win mpoBoga. Ecim sta kpatHocTe Oonbie 2,5, HO MeHbiie 18 mias kabens u 21 mns
IIPOBOAA, TO MIPOUCXOIUT BOCIIJIAMEHEHHUE MOJIMBUHUIIXJIOPUAHON U30JIALINN.

5.1.2.2. Dnexmpuueckue uckpwvl (Kaniu memania)

DJNeKTpudecKkue HMCKphl (Karim MeTalia) oOpa3yloTcst MpH  KOPOTKOM — 3aMbIKaHWU
ANEKTPONPOBOJIKH, JJIEKTPOCBAapKE W NpPHU IUIABJICHHUU DJIEKTPOJOB DJIEKTPUUECKHUX JIaMIl
HaKalMBaHUs OOIero Ha3HaueHus. Pasmep kamenb MeTajula mpH 3TOM jgocTuraer 3 MM (Tpu
MOTOJIOYHOU cBapke - 4 Mm). IIpyu KOpOTKOM 3aMBbIKAHUU U 3JEKTPOCBAPKE YACTHUIIbI BBUIETAIOT BO
BCEX HAIpABICHUAX, H UX CKOPOCTh He mpembimaer 10 u 4 M-c™ coorsercrenno. Temmeparypa
Kalenab 3aBUCHT OT BHJAa MeTalla M paBHa TemIepaType IulaBiieHus. TemmepaTypa Kareib
QIIOMMHMS TP KOPOTKOM 3amblkaHuM jpocturaer 2500 °C, temmepaTypa CBapOYHBIX YacTUI U
HUKEJIEBBIX YacTHI] JlaMil HakanuBaHus pocturaer 2100 °C. Pa3Mep kamens mpu pe3ke MeTauia
nocruraer 15-26 mm, ckopocts - 1 mct temneparypa 1500 °C. Temneparypa Ayru npu cBapke u
peske nocrturaer 4000 °C, mosromy nayra SBISETCSI MCTOYHMKOM 3aKMIaHUS BCEX TOPIOUYUX
BEIIECTB.

30Ha pasyera 4acTULl IPU KOPOTKOM 3aMBIKAHUHU 3aBUCUT OT BBICOTHI PAcIOIOXKEHHS MPOBOJA,



HayaJIbHOM CKOPOCTH TOJIETa YaCTHI], YIJia BbUIETA U HOCUT BEPOSITHOCTHBIN XapakTep. [Ipu BbicoTe
pacnionoxkenus mpooaa 10 M BEpOATHOCTH TMOMAJAHUS YACTUI[ HA PACCTOSIHUE 9 M COCTaBJsIET
0,06; 7™ - 0,45 u 5m - 0,92; npu BbICOTE PACHONOXKEHHUS 3 M BEPOSITHOCTh MONAaJaHUsl YacTUIl Ha
paccrosgaue 8 M coctasisieT 0,01, 6 M - 0,29 u 4m - 0,96, a ipu BbicoTe 1 M BEpOSATHOCTH pasieTa
gactuil Ha 6M - 0,06, 5m - 0,24, 4 m- 0,66 u 3 M - 0,99.

KonuyecTBO TemaoThl, KOTOpOE Karuisi MeTaula CHocoOHa OTIaTh TOPHOYEH cpene mpu
OCTBIBAaHUH JI0 TEMIIEPATYPHI €€ CAaMOBOCILIAMEHEHUS, PACCUUTHIBAIOT CIEAYIOIUM CIIOCOO0OM.

CpenHioro CKOpOCTh TOJIeTa KaIljld MeTajlla IIPH CBOOOTHOM MajeHuu (y), M-c‘l, BBIYUCIISIOT
o gopmyne

t‘ﬂx = D,5 EEH, (73)
rae 9g=9,81 M-ct - YCKOpPEHHE CBOOOHOTO TaACHMS;

H - BBICOTA TTAJICHUS, M.
3
O6beM karmu metama (Vy), M, BBIUUCISIOT 10 (hopMyIie

3
y =T _ 50447,
(74)
rie g - AuaMeTp Karuid, M.
Maccy karu (M), KT, BBIYUCISIIOT 110 hopMyIie
Py, = Ve Oy (75)

rae p - INIOTHOCTh METAJLIA, koML,

B 3aBucuMOCTH OT MPOAOHKUTEIBHOCTH TOJIETa KAIIM BO3MOKHBI TPU €€ COCTOSIHUS: JKUJIKOE,
KPUCTAJUIM3ALIUU, TBEPIOE.

Bpemst monera KamiaM B pacIiUIaBICHHOM (KHIKOM) COCTOSIHMM (Tp), €, PACCUUTHIBAIOT II0

bopmyne

= Cﬁlmk,h ?;_TU
s, T.-T,

ne

Ty

E

(76)

rie Cp - yaenbHas TEIUIOEMKOCTb paciljiaBa MeTallia, Tk K

My - Macca Karuiu, Kr;

Sx=0,785 d2k - IUIONIA/1b TOBEPXHOCTH KaIUIH, MZ;

Ty, Ty - TemmepaTypa Kaluldi B Hadaje IoJieTa W TEMIleparypa IUIABIICHUS MeTajuia
COOTBETCTBEHHO, K;

T, - TemmiepaTypa OKpy»Karotei cpeasl (Bo3ayxa), K;

o - ko punment Temnooraauu, Br, M2 K™

KoaddutmeHT Tennootaauu onpeaensioT B CIeAYIOIeH MOCcIeJ0BaTeIbHOCTH:

a) BBIUYUCIISIOT uncio PeitHombaca mo gpopmyiie

Ee = D'y 4y \
v (77)

rae g - AuaMeTp Kari M,
_ . 2 -1
v=15,1-10"° - KOA(PUITMEHT KUHEMAaTHYECKOU BA3KOCTH BO3Ayxa npu Temmeparype 20°C, M “-c™.
0) BeIUUCIAIOT KpuTepuit Hyccenbra mo gpopmyne

= 0
Nu = U,'ﬁzRE . (78)

B) BBIUUCIISIIOT KO3(DPUIIMEHT TEIUI00TIauH 110 popMyie



dp (79)
rie A,=22-10° - kosdduument TemmonposogHocTH Bo3ayxa, Br-m™ -K™,

Ecnn 1<t1,, TO KOHEYHYIO TEMIIEPATYpPy KAIUIA OLPEACIIOT 10 popMyIe

T =Ty + B ~Ty) o1 (- S )

» (80)

Bpems mosera kamiy, B T€4EHHE KOTOPOTO MPOUCXOAUT €€ KPUCTAJUIM3AIMS, ONPENENAIOT 110
dbopmyne

iy
Ty = kT i
@by (T, —Th) (81)
rie Cyp - yZenbHasl TEIIOTa KPUCTAUIM3aUY METaIlIa, Jhx-Kr
Ecmn 1p<t<(Tp+Tip), TO KOHEUHYIO TEMIIEPATYPY KaIlIH ONMPEAETAIOT 110 GopMyJIe

Ecmun 1>(tp+1¢), TO KOHEUHYIO TEMIIEpaTypy KalUll B TBEPAOM COCTOSHHHU ONPEAENSAIOT IO
dbopmyiie

ar s
T =Ty + T =Ty eap = o [r -z, 4 )]0
k k (83)

rae Cy - yAenbpHas TeII0EMKOCTh MeTallja, I[)K-Kr'l-K'l.
KomnuectBo temna (W), Ik, oTaaBaemoe Karuied Meraia TBEpIOMY WIH KUIKOMY TOPHOYEMY
MaTepHaly, Ha KOTOpBIi OHa Monasa, BEIYUCIIAIT 1o (hopMmyIie
W=V o Oy (T ~ T K, (84)
rne Tgs - TeMIepaTypa caMOBOCIUIAMEHEHUS TOpIoYero Marepuana, K;
K - xo3¢dduiment, paBHbIH OTHOLIEHUIO TeIJia, OTJAHHOTO TOpPIOYEMY BEIIECTBY, K SHEPIUH,
3alaceHHOW B Karuie.
Ecnu oTCyTCTBYET BO3MOKHOCTB OlpeiesieHus ko duimenta K, To npuHnmarot K=1.
Bonee crporoe onpeneneHre KOHEYHON TEMIEPATyphl KAluld MOKET OBITh MPOBEIEHO MPU yueTe
3aBUCUMOCTH KO3 (UIMEHTA TEIUIOOTAAYN OT TeMIepaTyphbl.
5.1.2.3. Dnexkmpuyueckue namnvl HAKAIUBAHUL 00U €20 HAZHAYEHUS
ITo>xapHasi ONMacHOCTh CBETUJIBHUKOB OOYCJIOBJIEHA BO3MOYKHOCTBIO KOHTAKTa IOprOYed Cpeabl C
KOJIOOW DJIEKTPUYECKOH JTaMITbl HaKaJIWBaHUS, HATPETOH BBINIE TEMIIEpaTypbl CAaMOBOCIIIAMEHEHUS
TOpIOYEH Cpeapl.
| ., — Pomo-4. ”"”I{?Z{gy
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Yepr. 3

TemmepaTypa HarpeBa KOJOBI 3JEKTPUYECKON JAMIIOYKH 3aBUCHUT OT MOIIHOCTH JIAMIIbI, €€
pa3sMepoB U PACIIOJOKEHHsI B IPOCTPAHCTBE. 3aBUCUMOCTh MAKCUMAJIbHOM TeMIlepaTypsl Ha Kojoe
TOPU30HTAIILHO PACIIONOKEHHOM JIaMITbI OT €€ MOIIIHOCTH U BPEMEHH MPUBEICHA Ha YepT. 3.

5.1.2.4. Uckpvl cmamuueckoeo siekmpuvecmead

Ounepruto uckpsl (W,), DK, cmocoOHOH BO3HHMKHYTH MOJI JCHCTBHEM HANpPSHKEHUS MEXKIY
IUTACTUHON U KaKUM-JIMOO 3a3€MJICHHBIM IIPEIMETOM, BBIUUCIIAIOT IO 3alIaCEHHOW KOHJEHCATOPOM
SHEPruu U3 GopMyIbI

_ 2
W, =0,5C07, (85)
rae C - eMKOCTh KOHAeHcaTopa, D;

U - nanpsbxenue, B.

PasHocTh IMOTCHHHUAJIOB MCXKAY 3apsKCHHBIM TCEJIOM H 3eMIIel HU3MEPAIOT JJICKTPOMETpaMUu B
PCAIBbHBIX YCIOBHUAX IMTPOMU3BOJACTBA.

= Aw
e

]
-

CESEUR ITERTIRACCROCT D spAok,
=5
rh

F
E=]

0 5 10 (5 2025 30 35 40
Momewyuas va venofexe, KT

Yepr. 4

Ecmu W;>0,4 Wy, 55 ( Wyy55 - MUHHMAJTBHAS SHEPTHS 32)KUTaHUS CPEJIbI), TO HCKPY CTATHYECKOTO
AJIEKTPUUYECTBA PACCMATPUBAIOT KaK MCTOUHHK 3aKUTaHUS.

PeanbHy!0 OMAcHOCTh TPEACTABISET «KOHTAKTHAs» AIIEKTPH3AIMs JIIOACH, paboTarommx ¢
JBIDKYIIUMHCS ~ JAMIJIEKTPUUECKUMH  MaTepuanamu. lIpu  CONPUKOCHOBEHMM YelOBEKa ¢
3a3eMJICHHBIM TPEIMETOM BO3HUKAIOT MCKPBI C sHepruer ot 2,5 mgo 7,5 mJIk. 3aBHCHUMOCTH
SHEPIUM 3JIEKTPUUECKOro paspsjia ¢ Tela 4YejloBeKa M OT IMOTEHLHaNa 3apsaoB CTaTUYECKOTrO
AJIEKTPUUECTBA MTOKAa3aHa Ha uepT. 4.

5.1.3. Mexanuueckue (ppurxyuonmnsie) uckpvl (UCKpbl OmM y0apa u mpeuus,)

Pasmepsl uckp ymapa W TpeHHs, KOTOpBIE IMPEICTABISIOT cO0OM pacKaJeHHYIO 10 CBEYCHHS
YacTUYKY MeTalljla WIM KaMHs, OObIYHO He mpeBblmaroT 0,5 MM, a UX TemmepaTypa HaXOIUTCS B
npejenax TeMIepaTyphl IIaBIeHUs MeTauia. TemmnepaTypa UCKp, 00pa3yronmxcst Ipy COyIapeHun
METaJUIOB, CIIOCOOHBIX BCTYNATh B XMMHUYECKOE B3aWMOJICHCTBHE JAPYr C JPYrOM C BBIIACICHHEM
3HAYUTEIBHOTO KOJIMYECTBA TEIUIA, MOXET TPEBBIIIATh TEMIIEPaTypy IJIABICHUS W IMOITOMY e€e
OTIPEIEIIAIOT HKCIIEPUMEHTAIBHO UM PACYETOM.

KonngecTBo TEmIoThI, OTHaBaeMOe NCKPOH MPH OXJIAXKICHUH OT HAa4aJIbHOM TemIeparypsl t,; 1o
TeMIepaTypbl CaMOBOCIUIAMEHEHHs roprodei cpensl le; BHIUMCIAIOT 1Mo Gopmyne (84), a Bpems
OCTBIBAHHMS T - CIEAYIOMHUM 00pa3oMm.

OtHomenue Temneparyp (®y) BEIUUCISAIOT IO hopmyIie

A = f’:u _f’cs
f’?d - f,s (86)
rae t; - remneparypa Bo3ayxa, °C.

Kosh¢uument Tenmooraaun (), Br-m2 K™, Berancmsor o hopmye
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@ =188/, (87)

TJIe Wy, - CKOPOCTb T10J1ETa HCKPBI, M-C .
CxopocTb UcKphl (W,), oOpasyroleicst npu yaape cBoOOOIHO MaIaloIIero Teja, BBIYUCISIOT 110

bopmyne
w, = . J2gH, (88)

a Ipu yAape o Bpallaomieecs Teiio mno hopmyie

W, = 2 ar A, (89)

rae N - yacToTa BpalleHHUs, c'l;

R - panuyc BpalmaroIerocs tena, M.

CkopocTh ToJeTa UCKp, 00pa3yroIuXcsi Mpu padoTe ¢ yIapHbIM MHCTPYMEHTOM, MPUHUMAIOT
paBHOi1 16 M-c'l, a C BBICEKAEMBIX IMpH X0Ab0e B 00YBH, MOAOUTON METAUIMYECKUMU HaOOWKaMH
WK TBO3IsIMH, 12 m-c .

Kpurepuit buo Beraucisior no gopmyie

B = .::E.::E'H
& (90)

rae d, - IMaMeTp UCKPBI, M;
Ay - K03(pPUIIMEHT TETIONPOBOIHOCTH METaJIa UCKPBI TIPU TEMIIEpaType CaMOBOCILIAMEHEHUS
roprouero BemiecTna (Igg), Br-mtK™.
[To 3HaYeHUSM OTHOCUTENHHON H30BITOYHOW TemImepaTypbl O, U KpUTepus B; ompeaenstor mo

rpaduky (uept. 5) kputepuii Dypne

T
4006 /5 |
g0t {

(o

T

=77

a4

ar gy gof

r/R={

aogr gus 6! G fV / 5 0 50 100 500 1000
A

Yepr. 5

JITMTeNbHOCTh OCTHIBAHMSI YACTHIIBI MeTaJlIA (T), C, BEIYUCISIIOT 1O (hopMyIie

= i ' Ifij"/:"'u."::}u:l
A (91)

rne Fo - kputepuii @ypoe;

Cy - TEIJIOEMKOCTh METaJlJIa UCKPHI TIPH TEMIIEpaType CaMOBOCIUIAMEHEHUSI TOPIOYETO BEIIECTRA,

I[)K-Kr'l-K'l;
Py - TUIOTHOCTh METajllla UCKPBI MPHU TEMIIEpaType CaMOBOCIJIAMEHEHHUsI TOPIOYEro BEIIECTBA,
KTM .

[Ipn Hamuuuu SKCIEPUMEHTAIBHBIX TAHHBIX O TIOJDKUTAIONIEH CIIOCOOHOCTH (PPHUKITMOHHBIX
UCKp BBIBOJ 00 MX OIMACHOCTU /Jisl aHAIM3MPYyEeMON Troproueil cpeipl JOIMycKaeTcs nenartbh 0e3
MPOBEACHUS PACUETOB.

5.1.4. Omxpvimoe nramsa u uckpsl 0gueameneti (nevei)

[ToxxapHast omacHOCTh TUTAMEHH OOYCJIOBIIEHa HMHTCHCHUBHOCTBIO TEIUIOBOTO BO3JACHCTBUS
(TUIOTHOCTBIO ~ TEIUIOBOTO  MOTOKA), IUIOUIAJbI0  BO3ACHCTBUS, OpHUEHTAlMEH (B3aUMHBIM



pacrnojaoKeHUeEM), NEPUOAUYHOCTBIO M BPEMEHEM €ro BO3JCHCTBHS Ha TOpPIOYUE BEIIECTBA.
[InoTHOCTh TemIOBOTO TOTOKAa AM(PGY3UOHHBIX IJIaMEH (CIUYKHA, CBEUYH, Ta30BOM TOPEIIKH)
cocraBusier 18-40 kBr-M?, a IIPEIBAPUTENBHO IE€PEMEIIAHHBIX (MasjabHbIE JIAMIIbI, I'a30BbIE
ropenku) 60-140 kBr-mM? B Tabu. 6 MPUBEACHBI TEMIIEPATYPHbIE U BPEMEHHBIE XAPAKTEPUCTUKHU
HEKOTOPBIX TIaMEH U MaJIOKAJIOPUMHBIX HCTOYHUKOB TEILIa.

Tabnuna 6
HanmeHoBaHue ropsiiero BeuiecTsa (M3aeus) Wik Temneparypa miamenu (TIeHUsS Bpewms ropenust
MI0YKapOOMACHOM OTlepanyn wiu Harpesa), °C (TneHns), MUH

JIerkoBOCIIaMEHSIOIINECS] ¥ TOPIOYUE KUIKOCTH 880 -
JlpeBecuHa M JiecOnUIoOMaTeprabl 1000 -
[TpuponHbie U CXKMKEHHBIE T'a3bl 1200 -
l'a3oBas cBapka mMeramia 3150 -
l'a3oBas peska mMeTamia 1350 -
Treromast manmpoca 320-410 2-2,5
Tnetomras curapera 420-460 26-30
[opsiias cnuvka 600-640 0,33

OTKpBITOE TUIaMsI OTIACHO HE TOJBKO MPHU HEMIOCPEICTBEHHOM KOHTAKTE C TOPIOYEH Cpenoi, HO U
npu ee 06mydenun. MHTeHcuBHOCT 001ydeHus (Jp), BT-M™, BBIMHCIISIOT 110 dbopmyie

4

.Y (T
=57 1| =2 -|=|| ..
E "F[[um] 00 | P

(92)
-2 14,
rae 5,7 - ko3 GUIUEHT U3ITyIeHHs a0COTIOTHO YepHOTOo Tena, BT-m ~-K™;
€np - IPUBE/ICHHAS CTEIICHb YEPHOTHI CHCTEMBI
1 1
Eu=| —+— 1)
£ £
& (93)

€¢ - CTENIEHb YePHOTHI (hakesa (mpu ropeHnu aepesa pasHa 0,7, Hegrenpoaykros 0,85);

€g - CTEIIEHb YEPHOTHI 00JIy4aeMOro BeIlecTBa IPUHUMAIOT 110 CIIPABOYHOM JINTEPATYPE;

Ty - Temnieparypa (axena miamenu, K,

T, - TEMIIEpaTypa roproyero Bemecrsa, K;

@19 - KOOQPUIMEHT 00TydEHHOCTH MEKTy M3JTydarolieil u 00mydaeMoil OBEPXHOCTAMH.

Kputnueckue 3HaueHUs HHTEHCUBHOCTH OOJIy4eHHs B 3aBUCUMOCTH OT BPEMEHHU OOITy4eHUs s
HEKOTOPBIX BEIIECTB IPUBEICHBI B TA0I. 7.

ITo>xapHast onacHOCTh MCKP MEYHBIX TPYO, KOTENBHBIX, TPYO MapOBO30B U TEIIOBO30B, a TaKXKe
JPYTUX MaIlluH, KOCTPOB, B 3HAUYUTEIFHOW CTETIEHH OTPEACISIETCS HX pPa3MEPOM U TEMIIEPaTypOH.
Y CcTaHOBIIEHO, YTO MCKpa TUAMETPOM 2 MM I0OXKapooNacHa, eclii UMeeT TemnepaTypy okoso 1000
°C, muametpoMm 3 MM - 800 °C, nmamerpom 5 mm - 600 °C.

Tennoconepxanue U BpeMsi OCTBIBAHHS UCKPBI 10 0€30MaCHOCTH TEMIIEPATyphl BBIYUCISIOT 110
dopmynam (76 u 91). [Ipu 3TOM TUAMETP UCKPBI IPUHUMAIOT 3 MM, & CKOPOCTh TTOJIeTa UCKPBI (W),
M-, BBramcsIOT 10 hopMyITe

W, = MIIII,Swj +5H, (94)

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

Tabnuma 7

-2
MuHIMaNbHAs HTHTEHCUBHOCTD 00IydeHus, BT-M ' mpu
Marepuan TIPOJIOJKUTEILHOCTH 00TydeHUS, MHH

3 5 15
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Hpesecuna (cocHa BIaXXHOCTBIO 12 %) 18800 16900 13900
JIpeBeCHO-CTpYKEeUHAS IUIATa 13900 11900 8300
wioTHOCTBIO 417 Kr-M™
Topd OpuxeTHbIit 31500 24400 13200
Topd kyckoBoii 16600 14350 9800
XJI0TTOK-BOJIOKHO 11000 9700 7500
CIIOMCTBIH MIaCTHK 21600 19100 15400
CTeKIIOIIaCTHK 19400 18600 17400
[Mepramun 22000 19750 17400
Pe3una 22600 19200 14800
VYroas - 35000 35000

5.1.5. Haepes sewjecms, omoenbHbiX V37108 U NOBEPXHOCHEU MEXHO02UYECK020 000PYO0BAHUS
Temneparypy HarpeBa 3J€KTPOIPOBOJIAa MPU BOZHUKHOBEHUU meperpy3ku (i), °C, BBIYUCISIOT
o dhopmyie

f-af'
fﬂ ﬁqn-’- 7 (z:v.w:.:'a_ﬁ.:}-.:u:l7
don (95)
rac tcp‘H - HOpMaTHUBHAdA TeEMIEparypa CpeAbl g MPOKJIAAKKW IIpOoBOAA, IMIPUHUMACTCA B
COOTBETCTBUU C mpaBujiaMunu 3JI€KTpOO60p}QIOBaHI/I$I, YTBCPKIACHHBIMU

I'ocanepronanzopom, °C;
| - bakTHYECKHi TOK B TPOBOJHHUKE, [1;
txn - HOpMAaTHUBHAs TeMIIEpaTypa *KHJIbl JIeKTponpoBoa, °C;
| jon - IOMYCTUMBIN TOK B IPOBOJIHUKE, A.
Temmneparypa rasza mpu cxaTud B KOMIIpeccope M OTCyTCTBUM ero oxnaxaenus (7y), K,
BBIYHCIISIOT TI0 (hopmyIie

(k=111 &

5 (96)

rae Ty - TeMneparypa raza B Hayazie cxatusd, K;
Py, P, - 1aBneHue ra3a B KOHIIE M HaJaJle CXKaTus, Kr-M'Z;
k - mokasarens aguadatel (paBeH 1,67 u 1,4 COOTBETCTBEHHO /ISl OJIHO- M IByXaTOMHBIX Ta30B).
JlJ15 MHOTOaTOMHBIX T'a30B [10OKa3aTelb ainadaTsl BEIYUCIAIOT 110 popMyJie
k=C,00, 97)
rie Cy, Cy - M306apHast i H30XOPHAs yIeTbHbIE MACCOBBIE TEITOGMKOCTH ra3os, Jhk-kr K™,
TemnepaTypy HarpeBa 3JEKTPUUYECKMX KOHTAKTOB TPHW BO3HUKHOBEHHWH IOBBIIIEHHBIX
NEPEXOAHBIX COMPOTUBIEHUH (1), °C, BBIUUCIAIOT IO (hopmyIie

i i+ e 1 _ri
= —-—g 7 .
O Se

oou (98)

rze te, - Temmeparypa cpensi, °C;
T - Bpems, ¢,
Ty - IOCTOSTHHAsI BpEMEHU HarpeBa KOHTAKTOB, C;
P - snexTpudeckast MOIIHOCTb, BBIJCNSAIONIASCS B KOHTAKTHBIX Tiepexoaax, Br;
2.
S - TToIIa I TOBEPXHOCTH TEINIOOOMEHA, M*;
N 2 1
Ologm - 001U KO3 duIueHt rerioornayn, Br-m K.
J10 MakCUMaabHOM TEMIEPATYPBI KOHTAKTHI HATPEBAIOTCA 32 BPEMS

T ”“‘51‘._;,{. (99)




DNEKTPUUECKYI0 MOILIHOCTH (P), BBIAENAIOIIYIOCS B KOHTAKTHBIX IEPEXOAAX BBIUUCIAIOT IO
bopmyne

P-13U,

= (100)

rae | - Tok B cetn, A;

Uj - mazieHre HaMpsHKEHUS B i-i KOHTAKTHOM Iape B DJIEKTPHYECKOM KOHTaKTe, B;

1 - KOJIMYECTBO KOHTAKTHBIX IMap B KOHTAKTE.

3HavyeHWE IMaJICHUs HaNpsDKEHUH Ha KOHTAKTHBIX mapax U; s nmeraneil W3 HEKOTOPBIX
MaTepuasoB MPUBEACHHI B Ta0. 8.

Tabnuua 8
HaumenoBanue Marepuaia AnroMuHUN I'padur JlatyHb Menb Cranp
ATroMUHAN 0,28
I'papur 3,0 3,0
Jlatynp 0,63 2,4 0,54
Menp 0,85 3,0 0,60 0,65
Crainb 14 1,6 2,1 3,0 2,5

Koaddurment TemmooOMeHa BBIYHUCIAIOT B 3aBUCHUMOCTH OT TEMIIEPATYPbl KOHTAKTOB 10
dbopmynam:

@ ™ 407 3 by 0070 £, $60 (101)
&'ﬂﬁu,! =1 1,63?0‘0023’” . SCAL L, > 60 °C (102)
HocT();[HHYIO BpPEMCHHU HAIrp€Ba KOHTAKTOB BbIYUCJIAIOT I10 Q)OpMYHe
Co
T,= 5 :
& oy (103)

rae C - yaenbHas MaccoBasi TEINIOEMKOCTh METaljia KOHTaKTOB, I[>1<~1<r'1-K'1;

M - Macca KOHTAKTOB KT.

Pacuer t,;x mpoBoAAT B creayrolled MocCienoBaTeNbHOCTU. [ 3amaHHON Temreparypsl t
BBIUUCIISIOT Ology U C, @ 3aTeM 1o dhopmyiie (98) BEUUCHSIOT ;. Ecu BEIOpaHHOE U BBIYHCIEHHOE
3Ha4YeHUs 1y OTIIMuaroTcs 6osee ueM Ha 5 %, TO BEIYUCICHHE HEOOXOIUMO TTOBTOPHUTH.

TemmepaTypy MNOAIIMUIHUKA CKONBXEHUS TPU OTCYTCTBUU CMasKd U MPHHYAUTEIHLHOTO
oxnaxaeHus (ty), °C, BBIMUCIAIOT 110 Gopmyiie

4
zu=:q+—_3(l—e =,

% ooy (104)

-
r

rae t., - Temneparypa cpesl, °C;
0=0,44 fNdn - koaddunuent momHoctu, BT;
f - KO3 PUIHMEHT TPEHHS CKOJILKCHHUS;
N - cua, AecTByrOmas Ha MOIINAITHUK, KT;
d - mnamerp mumna Bana, m;
7 - 4aCTOTAa BPAIllCHUS Baja, MuH
S - nmnnomaap TOBEPXHOCTH TeriooOMeHa (TMOBEPXHOCTh TMOJIIMITHAKA, OMBIBacMast
BO3JIYXOM), MZ;
7 - BpeMsl pabOThI MOALIUITHUKA, C;
!

Qe
?F4 "M - [JOCTOSIHHAsI BDEMEHH HArpeBa MOAIIMITHUKA, C;
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M - Macca MOJAUINITHUKA, KT.
Bpewmst mHarpeBa noammmanKa (1), ¢, A0 3aJaHHON TEMITepaTypbl BEIYUCISIOT IO (popmyiie

&a

@@ oy Sty 10 | (105)

T=1,n

[Mpaktiueckn mpu T=5T, Temmeparypa MOIIIUIIHUKA JOCTHTaeT MAaKCHMAaJIbHOTO 3HAUYCHHS,
BBIYHCIISIEMOTO 110 popmyse

a
T+ & (106)

B ¢opmymax (106, 107, 108) ko3 pumueHT TemmoooMeHa dogy, BEIYUCISIOT 1o (hopmynam (101
i 102).

[TocnemoBarenbHOCTh pacyeTa TEMIIEPATypbl MOIIIMITHAKA aHAIOTUYHA PAaCYeTy TEMIIePATyphI
HarpeBa KOHTaKTOB.

5.1.6. Haepes sewpecme npu camoso32copanuu

MuHuUMaIbHYIO TEMIIEpaTypy Cpenbl, NP KOTOPOH MPOMCXOAUT TEIIOBOE CaMOBO3IOpaHUE,
BBIUUCIISAIOT U3 BBIPAKEHUS

lgt, =4, +n,185, (107)

a BpEMs HarpCeBaHus BEIICCTBA 1O MOMCHTA CaAaMOBO3TOpaHus U3 BBIPAKCHUS

Imﬂstsf@+

5T, =~ (dy - g ,).
ey

(108)
rae {; - Temneparypa okpysxarorieit cpensl, °C;
Tc - BpeMs Harpesna, u;
Ap, Ag, Np, N, - DMIIMPHYECKHE KOHCTAHTHI;
S - ynenbHas MOBEPXHOCTH TEI, Ml
S = E = 2 1 + l + l .
4 i B & (109)

rne F - moyiHas Hapy»Hasi MOBEPXHOCTD T, M2
V - 00beM Tea, M3;
I, b, h - pasmepsl Tena BIONb COOTBETCTBYIOIIEH KOOPIMHATHOW OCH, M; HampHMep, It
MPSIMOYTOJIBHOTO Mapajuienenunena, | - amuna, b - mupuna, h - BeicoTa; 111 MUIMH/pA:
I=b=D,,, h - BeIcOTa; M5t 1apa: I=b=h=D,, u T. 1.
5.2. UHTEHCHUBHOCTH OTKa30B DJIEMEHTOB 000pPYyIOBaHUS, MPHUOOPOB U almapaToB
3aBHCUMOCTh WHTCHCHUBHOCTH TOBPEXKICHHN OO0OpPYIOBaHUS, MPHUBOISIIUX K B3PBIBY, OT
B3PBIBOOIIACHON KOHICHTPAIMK ISl TPOM3BOJCTBA JAWBHHWIIA, METaHa, STHJIEHA W aMMHaka
IIPUBE/ICHA Ha YepT. 6.
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wcuwbuocmes nofoendesus, A

min 1 max A
- - - cpeiHMe 3HAYEHUS
1 - paanupl; 2 - 3aABHKKH;
3 - ckpyOepsl; 4 - ocymnTeNN;
5 - KOHIeHCATOPBI; 6 - eMKOCTH:
7 - TpyOBI

Yepr. 6

VHTEHCUBHOCTh OTKA30B PAa3IMUYHBIX AJIEMEHTOB TEXHOJIOTHUECKHMX aliapaToB M 3al[MTHBIX
YCTPOMCTB onpenesitoT mo Tabi. 9, 10.

Tabmnuua 9
HNHTEeHCUBHOCTH 0TKA3a YJIEMEHTOB
UnrencuBHOCTb 0TKa30B (A-10%).a!
HaumenoBanue 3iieMeHTa — —
Hwxuuil npegen | CpeaHee 3HaUYEHUE | Bepxuuii npenen
MexaHHUYECKHE 3IIEMEHTHI

T'unb3sl 0,02 0,045 0,08
duddepernnanst 0,012 1,00 1,58
3aKUMBI 0,0003 0,0005 0,0009
Kosblia mepeMeHHOr0 CeueHHsI 0,045 0,55 3,31
KopoOxku koeH4aToro Bana 0,1 0,9 1,8
Kopo6ku nepenau:

COEqUHUTEIIBHBIE 0,11 0,2 0,36

CEKTOPHBIC 0,051 0,912 1,8

CKOPOCTHBIE 0,087 2,175 43
Kopnyca 0,03 1,1 2,05
Mydrsr:

CLIETUIEHUS 0,04 0,06 11

CKOJIEKEHHUS 0,07 0,3 0,94
OrpaHuuurenu 0,165 0,35 0,783
OrpaHUYHUTEIbHBIC CMCHHBIC KOJIbIIA - 0,36 -
IIpoTuBOBECHL:

OoJIbIIINE 0,13 0,3375 0,545

MaJible 0,005 0,0125 0,03
IIpyxuHbI 0,004 0,1125 0,221
IIpuBopr:

CO IIKUBOM - 0,16 -

JIOTIOJTHUTEIHPHOTO CEPBOMEXaHU3Ma 0,86 12,5 36,6

OOBIYHBIX CEPBOMECXaHU3MOB 0,86 12,5 36,6

0oJiee DKOHOMHUYHBIE 0,6 3,3 18,5
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MEHEE 0,17
[IpuBoaHKEIC peMHU mIepeaay -
Tommunuuku:

IIapPUKOBHIC 0,02

COCIMHUTEIHEHBIX MYPT 0,008

POJMKOBEIC 0,2
[apUKOTOAIIUITHUKH:

MOIIHEIE 0,072

MaJIOMOILHEIE 0,035
Peccopsl manomonsbie -
Ponuku 0,02
CoennHeHus:

MEXaHUYECKHE 0,02

BpaIaroInecs 6,89

MMastHeIe 0,0001
CoenuHUTEIBHBIC KOPOOKH 0,28
CepBoMeXaHU3MBI 1,1
CrepxHH 0,15
YeTpoHCcTBO CBSI3U:

HaTpaBJICHHBIC 0,065

TTOBOPOTHEIE 0,001

ruoxue 0,027

JKECTKHE 0,001
OUIBTPEI MEXaHUYECKUE 0,045
[lecTepau 0,002
ITanru miyHKepa -
HItudTer:

¢ Hape3Koit 0,006

HATPaBJISIONIUC 0,65
[ITapHUpPEI YHUBEPCATIBHbIE 1,12
[laccu -
DKCUEHTPUKU 0,001
[pyxuHBI 0,09
TemnooOMeHHUKHI 2,21

T'uapaBnuyecKkre U MTHEBMATHYECKHE JIEMEHTBI
Juadparmsl 0,1
VICTOYHHUKH MOITHOCTH THAPABIHYCCKUE 0,28
3aBMKKH KJIAIIaHOB 0,112
3aIBIKKH BO30YKICHHS 0,112
Knanansr:

[IapUKOBEIC 1,11

PpBIYaKHBIE 1,87

Harpy>XCHHBIE 0,112

CBEPXCKOPOCTHBIE 1,33

00X01HbIE 0,16

CTOTIOpPHBIE 0,112

KOHTPOJIbHBIE 0,24

JPEHAKHBIC ;

HAIOJIHUTEIIBHBIC 0,1

MOIJIABKOBBIE 5,6

rOpIOYero 1,24

JTaBJIEHUS 0,112

[epBUYHbIE 0,165

JBUTATEIS -

perymsTopa -

pasrpy304HbIE: 0,224

JaBJICHUS 0,224
TEPMUYECKHE 5,6
pe3epByapHbIe 2,70

1,8
3,6

0,65
0,21
0,5

1,8

0,875
0,112
0,075

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

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

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

0,6
6,1
51
0,212

4,6
4,6
5,7
3,4

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

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
18
0,98

0,1
2,6
12,0

0,004
0,42
18,6

0,9

19,3
44,8
2,29

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

2,2

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

141
32,5
12,3
10,8




CEJIEKTOPHBIC 3,7 16,0 19,7
PEryIHpPOBOYHBIC 0,67 1,10 2,14
PYYHBIE TTePEKITFOYAIOIITIe 0,112 6,5 10,2
CKOJIB3SIIAE 0,56 1,12 2,28
MIOJI3YHKOBBIE - 1,12 -
COJIEHOMIHBIE: 2,27 11,0 19,7
TPEXXO/IOBBIE 1,87 4.6 7,41
YEeTBIPEXX0OBEIC 1,81 4.6 7,22
HUMIIYJIbCHBIC 2,89 6,9 9,76
TIepeITy CKHEIE 0,26 0,5 2,86
pasrpy3ouHbie 341 57 15,31
CepBOKJIamaHsel 16,8 30,0 56,0
MasnomeTpsl 0,135 13 15,0
MoTops! rUIpaBINYECKUE 1,45 1,8 2,25
Harnertarenu 0,342 2,4 3,57
Hacocsl ¢ MaimHHBIM IPUBOIOM 1,12 8,74 31,3
[Moprau ruapaBIUYecKHe 0,08 0,2 0,85
ITpuBOBI MOCTOSIHHOM CKOPOCTH THEBMATHUYCCKHUE 0,3 2,8 6,2
ITpoxnaaxu:
MPOOKOBKIC 0,003 0,04 0,077
MIPOIUTAaHHEIE 0,05 0,137 0,225
n3 crtaBa « MOHETBY 0,0022 0,05 0,908
KOJIBIICOOpa3HbIC 0,01 0,02 0,035
(eHONOBBIE (T7IACTMACCOBBIC) 0,01 0,05 0,07
PE3UHOBEIC 0,011 0,02 0,03
Perynstopsr:
aBICHUSI 0,89 4,25 15,98
THIPABIHYCCKUC - 3,55 -
IIHEBMATHYECKUE 3,55 75 15,98
PesepByapsl ruapaBindeckue 0,083 0,15 0,27
CuibpoHbI 0,09 2,287 6,1
CoenuHeHust:
THIPABIMYECKUE 0,012 0,03 2,01
ITHEBMATHYECKUE 0,021 0,04 1,15
CoenuHAUTENBHBIE My(DTHI THIPaBIHIECKUC - 0,56 -
TpyOompoBoabt 0,25 1,1 4,85
Hunuuapsr 0,005 0,007 0,81
HunuHAPEI THEBMATHYCCKUE 0,002 0,004 0,013
Imanrn:
BBICOKOI'O IaBJICHUS 0,157 3,93 5,22
rubkue - 0,067 -
ITHEBMATHYECKUE - 3,66 -
Tabnuma 10

HMHTEHCUBHOCTH OTKA30B 3allIUTHBIX yCTpOﬁCTB

HaumenoBaHue 351eMeHTa

Cpe)mee 3HAYCHUC HHTCHCUBHOCTHU OTKAa30B

(-10°%), u*

WHnukatopsl  B3pHIBOB  aBTOMATHUYECKUX CHUCTEM  I1O/IABJICHMS 0,25
B3pbiBOB (ACIIB)

bnoku ymnpaBieHHs aBTOMAaTHYEeCKUX CHCTEM IOJIABJICHUSI B3PHIBOB 0,12
(Ha KaXXIIBI KaHA)

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

Opocurenu AC (ACIIB) 0,32

IMnameorcexarenu 10 (ACIIB) 0,39

Ka6enu (ACIIB) 0,047

[TpenoxpaHuTenbHble MEMOpaHEI 0,0112




NPUJIOXKXEHUE 4
CnpaBo4Hoe

METO/I OIEHKA YdKOHOMHUYECKOM Y®®EKTUBHOCTHA CUCTEM IOKAPHON
BE3OITACHOCTH

1. ODxonomuueckas ouneHka 3pdexkTuBHOCTH 3aTpaT Ha obecHmeyeHUe MOXKAPHOU
0e30macHOCTH

1.1. Db dexTuBHOCTS 3aTpaT Ha OOECIIEUECHUE TTOXKAPHOIN OE30MACHOCTH HAPOTHOX03IHCTBEHHBIX
OOBEKTOB SBJIAETCA O0S3aTENbHBIM YCIOBUEM TMPU TEXHUKO-DKOHOMHUYECKOM OOOCHOBAaHUU
MEpPONPUSATHIA,  HANpaBICHHBIX Ha  TOBBIIICHWE  MOXXKapHOH  Oe3omacHocTH.  Pacuers
HKOHOMMYECKOTO 3 eKTa MOTyT HCIOIb30BATHCS MPU OMPECIICHNHN [IEH Ha HAYYHO-TEXHUYECKYIO
MPOAYKIMIO TPOTHBOMOXAPHOTO HA3HAYEHUS, a TAKXKE JJIsi 000CHOBaHUS BHIOOPA MEPOTPUSATHH 110
o0ecredeHnIo MoXapHoil 6e30macHoCTH NMpu (HOPMUPOBAHUH TUIAHOB HAYYHO-HUCCIEI0BATEIbCKIX
Y OIBITHO-KOHCTPYKTOPCKUX pabOoT, SJKOHOMUYECKOTO M COIIMAIBHOTO PAa3BUTHUS OOBEKTOB.

DddexTuBHOCTL 3aTpaT Ha oOecreyeHre TMOoXapHOl O0e30MacHOCTH Ompeensercs Kak
COIMAIHBIMU ~ (OIIGHUBA€T  COOTBETCTBHE  (DAKTUUECKOTO  TOJOXKEHHUS  YCTAaHOBICHHOMY
COLIMAJIbHOMY HOPMATHBY), TaK M SKOHOMHYECKUMHU (OLIEHUBAET JTOCTUTaeMbI 3KOHOMUYECKUIT
pe3yibTaT) MoKa3aTesiMu.

DOkoHoMHYecKkuii 3PQeKT oTpaxkaer coOOW MNPEBBIIICHHE CTOMMOCTHBIX OLIEHOK KOHEYHBIX
pe3yabTaTOB HAJ COBOKYITHBIMH 3aTpaTaMH PECYpCOB (TPYIOBBIX, MATEPHAIBHBIX, KAITUTATbHBIX H
Ip.) 3a pacueTHbI nepruoa. KoHeuyHbIM pe3ylnbTaToM CO3/1aHUS U HCIIOIb30BAHMS MEPOIPUITUN 110
00ECIIeYEeHUIO TTOKapHOI 0€30IaCHOCTH SBISETCS 3HAYCHHUE MPEJOTBPALICHHBIX MOTEPh, KOTOPHIE
PaCCUUTHIBAIOT MCXOJIA U3 BEPOSITHOCTH BO3HHUKHOBEHHMSI MOKAapa M BO3MOXKHBIX IKOHOMHUYECKUX
MOTEPh OT HETO JI0 ¥ MOCTe PeaTn3aluy MEPOIIPUATHS 10 00ECTICYCHHIO TIOKAPHOH 0€301acHOCTH
Ha oObekTe. UMcrneHHOe 3Ha4YeHHe 3aTpaT Ha MEPONPHATHS IO OO0ECIeYEHHUIO TOXKapHOI
0€30MaCHOCTH OTIPENIENIIETCSl Ha OCHOBE OYXTalITepPCKOM OTYETHOCTH OOBEKTA 3aIUTHI.

1.2. 3atpaTel Ha oOecrieueHHE MOXKAPHOM OE30MaCHOCTH ClelyeT CUMTaTh 3((HEKTUBHBIMU C
COITMAIFHOW TOYKHU 3PEHUS, €CIIM OHU O0ECIeYMBAIOT BBIOJHEHHE HOPMATHBA 10 MCKIIFOUCHHIO
BO3/ICWCTBUS Ha JIIOJIeH OMacHbIX (PaKTOPOB IMOKapa, YCTAHOBJIEHHOI'O HACTOSLIMM CTaHAAPTOM
(pazn. 1 u npunoxkenue 2).

1.3. DxoHomMuueckuit 3¢ ¢eKT ompeaensercs Mo BCEMY LHUKIY pealu3allid MEpONpUsATHS MO
o0ecreueHn0 MoKapHOH 0e30IacHOCTH 3a PacyeTHBIN MEepHoJ] BPEMEHM, BKIIOYAIOIIMA B ceds
BpeMs MPOBEJIEHUS] HAyYHO-UCCIIEI0BATENbCKIX U OINBITHO-KOHCTPYKTOPCKUX paboT, OCBOEHUE U
MIPOM3BOJICTBO DJIEMEHTOB CHCTEM W MEPONPHUATHI MO 00ECredeHU 0 MoKapHOi 0e30MmacHOCTH, a
TaKXe BpeMsl HCIIOJIb30BAHUS PE3YJIbTATOB OCYILECTBICHUSI MEPOIIPUATHUS HA OXPAHIEMOM OOBEKTE.

3a HavyaJIbHBIN TOJ PacUueTHOro Mepuojia MPUHUMAETCS ToJ Hayasla (PMHAaHCUPOBaHUs padoT 1Mo
OCYILECTBICHUIO MeporpusiTusa. Hauanom pacueTHoro mnepuoja, Kak MpaBUIIO, CUMTAETCS MEPBBIN
TOJl BHITIOJTHEHUSI HAYYHO-UCCIIEIOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT. KoHeuHslid Ton
pacyeTHOro TepuoJa OIpeNeNsIeTCsl MOMEHTOM 3aBEpIIEHHs HCIOJIb30BaHUS PE3Y/IbTaTOB
OCYIIECTBIICHUSI MepOonpHusATHS. KOHEUHBIH TOX HCIIOIB30BaHHS PE3YJIbTATOB MEPOIPHATHS TI0
00ECIIeYeHNIO MOKAapHOH 0e30MacHOCTH OIpeaeseTcss pa3padOTYMKOM U COTJIAaCOBBIBACTCS C
OCHOBHBIM  3aka3yukoMm  (morpebutenem). Ilpm  ero  ycTaHOBJICHHH  II€I€CO0Opa3HO
PYKOBOJICTBOBATHCS: IUIAHOBBIMH CPOKAMH 3aMEHBl JJIEMEHTOB CHCTEM U MEpOIPHIATUH MO
00€eCIIeueHNI0 MOXKAPHOU OE30MaCHOCTH; CPOKAMH CITY>KOBI 3JIEMEHTOB M CUCTEM I10 00ECIIEYCHHIO
MOXKapHOM 0€30MacHOCTH (C y4ETOM MOPAJIBHOIO CTAPEHUS ), YKa3aHHBIMU U JTOKYMEHTAIIMHU HA HUX
(I'OCT, OCT, TV, nactiopt u Ap.); SKCIEPTHOU OILIEHKOW MPH OTCYTCTBUU HOPMATHBOB.

1.4. Ilpu npoBeneHUH pPACYETOB 3KOHOMUYECKOro 3(dekra pa3sHOBpeMEHHBIE 3aTparbl U
pe3yabTaThl MPHUBOIATCS K EIMHOMY MOMEHTY BpEMEHH - pacueTHOMYy rojy. B kauectBe
pPacyeTHOro rojia MPUHUMAETCS TOA, MPEIIIECTBYIONUI Hayaly MCIOIb30BaHUS MEPOIPUATHUS O
obOecrieueHNI0 TIOKapHOU Oe3zomacHOCTH. [IpuBeneHre BBIMOMHAETCS YMHOXKCHHEM 3HAUYCHUM
3aTpaT M Pe3yJbTaToB IPENOTBPAILECHHBIX IOTEPh COOTBETCTBYIOIIETO roja Ha KOA(PQHUIMEHT
JTUCKOHTHpOBaHUs (oit), BEIUKCIsIEMBIHN TI0 popMmyiie
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at=(1+mE"", (110)

rne £ - HOpMAaTWUB TPUBEACHUS PAa3HOBPEMECHHBIX 3aTpaT W PE3yJbTaTOB, YHCICHHO PaBHBIN
HOpMaTHBY 3 (GEKTHBHOCTH KalTUTAIBHBIX BIOXeHuit (E=E,=0,1);

tp - pacueTHbIl TOX;

t - roz, 3aTpatThl U pe3yNbTaTHl KOTOPOTO MPUBOASTCS K PACYETHOMY TOJTY.

1.5. B 4uciio BO3MOXXKHBIX BapHAHTOB PEATU3AIMH MEPONPUSITHS 1O 00CCIICYCHUIO TOXAPHOU
6e3omacHOCTH 00BEKTA Ha 3TAlle TEXHUKO-DKOHOMUYECKOTO 00OCHOBAHHUSI OTOMPAIOTCS T€, KOTOPBIE
OTBEYAIOT OIPaHUYCHUSIM TEXHHYECKOTO M COIMAIBHOTO XapakTepa. B 4mciIo paccMarpuBaeMbIX
BapHUaHTOB BKJIIOYAIOTCS HAWIYYIINE, TEXHUKO-?)KOHOMHYECKHE ITOKA3aTeNIM KOTOPHIX MMPEBOCXOASAT
WIA COOTBETCTBYIOT JIYYIIUM MHPOBBIM W OTEYECTBEHHBIM JOCTIKEHUSM. [IpH 3TOM JTOIDKHBI
YUUTBIBATBCSI BO3MOXKHOCTH 3aKYIKH TEXHHKH 3a pyOekoM, OpraHu3alud COOCTBEHHOTO
MIPOU3BOJICTBA HA OCHOBE NMPUOOPETEHUS JIUICH3MA, OPraHU3allii COBMECTHOTO IPOM3BOJICTBA C
3apyOeKHBIMU TapTHepamu. JIydmmuMm MpHU3HAETCs BapUaHT MEPOIPHATHA MO 00eCreueHUI0
MOYKapHOI 0€30MacCHOCTH, KOTOPBIH MMeeT HauOOJIbIlIee 3HAYCHHE YKOHOMUIECKOTO dddeKkTa 100
IIPU YCIIOBUU TOXKJIECTBA MPEJOTBPALIAEMBIX TIOTEPD - 3aTPAThl HA €T0 JOCTH)KEHNE MUHUMAIIBHBI.

Ecnmu menpio OCYIIECTBICHHST MEPOIPHATHS IO OO0ECIEUYEeHHUIO TOXApHOW Oe30macHOCTH
SBIISICTCSI HE HEIMOCPEACTBEHHOE MPEJOTBpAILlICHHE I0XKapa, a o0ecneueHue, JTOCTOBEPHOM
uHpopManuu 00 OCHOBHBIX XapaKTEPHCTHUKAX M IapaMeTpax YpOBHS OOECIEeUeHHs I0KapHOH
0€30MacHOCTH, KOHTPOJIA 3a COOJIIOJICHHMEM TIPaBWJI TOXKapHOW OE30MacHOCTH, B cCliydae
HEBO3MOXKHOCTH ONPEICICHUS BIMSHUS JAaHHOTO MEPOIPHITHA Ha CTOMMOCTHYIO OILICHKY
MPEJOTBPAIICHHBIX MOTEPb, TO MPH CPABHCHUHU AlIbTEPHATHBHBIX BapHaHTOB IO OOCCIICYCHUIO
MOXKapHOW 0E30MacHOCTH JYYIIUM IPHUHUMAETCS TOT, 3aTpaThl Ha JOCTIDKEHHE KOTOPOTO
MUHUMAJIbHBI.

1.6. Dxonomuueckuit 3pPext 3aTpar Ha oOecreueHne MOKapHOM OE30MaCHOCTH ONPEILISICTCS
[0 pe3yJbTaTaM JKCIUIyaTallid 3a PAcuUeTHBIA MepHoi. DKOHOMHUYECKUI 3(deKT 3a pacueTHbIN
MEPUOJT HE3aBUCHMO OT HAIPABICHHOCTH MEPOTIPUATHS 110 00ECTICYCHHUIO MOKAapPHOH 0€301macHOCTH
(pa3paboTka, TPOM3BOJICTBO W HCIIOJB30BAHUE HOBBIX, COBEPIICHCTBOBAHHE CYIIECTBYIOIIUX
9JIEMEHTOB CHUCTEM M MEPOIPHUATUNA M0 OOEeCleUeHU0 MoKapHOM Oe3zomacHocTH) (3J1), pYyo.,
paccUMTHIBAOT 10 hopMmyiie

‘91" = H:upi" _31" (111)
nim
A ty
91" = Zﬂrxpt " Sl _ZEI R TE
=t =t (112)

rae Ot - JKOHOMHYecKuM 3(@exT peanuzanuu MeponpusTHs MO OOECHEUYEHHUIO0 MOKapHOU
Oe3omacHocTH 3a pacuetHblit iepuon (T);
Il «, IIp T - CTOMMOCTHAs OLCHKA IPEJOTBPALICHHBIX IOTEPh COOTBETCTBEHHO 3a PACYETHBIM
nepuon (T) u B roay (t) pacueTHOro nepuoa;

37, 3t - croMMOCTHasi OIIEHKa 3aTpaT Ha pealu3alfi0 MEpOIpHUSITHS MO 00eCleYeHHUIo
HOKAapHOH 0€30MacCHOCTH COOTBETCTBEHHO 3a pacyeTHbIil nepuon (T) u B roxy (t)
pacueTHOro Mnepuoja;

Ot Omp - KOIDOHUIUEHTH TNPHBEACHHA PA3HOBPEMEHHBIX COOTBETCTBEHHO 3aTpaT H
MPEeAOTBPALIEHHBIX TOTEPH K PACUETHOMY TO11Y;
ty - HAYaJIbHBIN TO/1 pacueTHOTO MEePHOJIA;
tx - KOHEYHBIN IO/l PACUETHOTO NEPHOJA;
t - TeKyIMii roJ pacyeTHOroO NEPUOLA.
1.7. 3arpaTbl Ha peanu3alUi0 MEPONPHUATHS MO OOECIEUEHHUIO MOKAapHOW O0e30macHOCTH 3a
pacueTHsIi iepuos (37), pyo., pacCUUTHIBAIOT 1O (hopmyiie



— X
31" - qua.x._r + 3!‘ + 3§'= (113)
rac 3HPI0.K.p - 3aTpaTbl Ha HNPOBCACHUEC HAYYHO-HCCICAOBATCIIBCKUX M OIIBITHO-KOHCTPYKTOPCKHUX
pabor, pyo0.;
T
T - 3arparhl MPU MPOU3BOJICTBE MEPONPHUATHIA 1O 0OCCICUCHHUIO TOXAPHOU OE30MMacHOCTH,
pyo.;
3}!'

T - 3aTpaThl IPU HCIIOJIB30BAaHUHM MEPONPHUATHI 1O 00ECIIEUCHHIO MOKAPHOH 0€301macHOCTH
(6e3 yuera 3aTpaT Ha MPUOOPETEHHUE CO3/IAHHBIX DJIEMEHTOB MEPOIPHUSITHH ), PYO.
3arparthl NpU TPOU3BOJICTBE (MCIOIB30BAHMM) MEPONPHUATHHA IO OOECIEYCHUIO TOXKAPHOH
6esomacuoct (31"™), py6., paccHHTHIBAIOT 11O GOpMyIIe
L1 Iy
S =g =, + K, - TL)a,
11, = (1 4)

rze 3; - 3HaYCHHE 3aTPaT BCEX PECYPCOB B rofy t;
My - Texylue U3AEp>KKU MPH MPOU3BOJCTBE (MCIOIb30BAHUN) MEPONPUATHI MO 00eCeUeHHIO
MO’KapHON O€30MacCHOCTH B rofy {;

Kt - e1MHOBpEMEHHbIE 3aTpaThl IPU MPOU3BOJICTBE (MCIIOJIB30BAaHIH) MEPOTIPUATUH B rony {;

JI; - ocTaToyHast CTOMMOCTb (JIMKBUAALMOHHOE CAJIbJI0) OCHOBHBIX ()OHIOB, BHIOBIBIINX B oy t.

IIpu ouleHKe OCTaTOYHOI CTOMMOCTH (POHJIOB MOTYT OBITh PACCMOTPEHBI TPU PA3JINYHBIX CIIydasi:

a) co3aHHble paHee (OHIBI, KOTOPbIE BHICBOOOKIAIOTCS B TOY 32 HEHAJOOHOCTHIO, MOTYT 10
KOHIIa CBOETO CPOKa CIIyKObl 3()()eKTUBHO UCIOIb30BAThCS Te-TO B IpyroM mecte. B aTom ciydae
B Ka4yecTBe JI; CIIEAyeT YUUTHIBATH OCTATOYHYIO CTOMMOCTD (DOHJIOB;

0) (oHIBI B KOHLIE PACUETHOTO MEPHOJA, OTCIYKHUBILINE JIUIIb YAaCTh CBOEr0 CpOKa CIYKObl U
s dexTHBHO QyHKIMOHUpYIomKE. B 3TOM cinydae B kauecTBe JI; ClIeAyeT YUUTHIBATh OCTaTOYHYIO
CTOMMOCTbH (POH/10B;

B) (GOHBI, BEICBOOOXKICHHBIE 3a HEHAIOOHOCThIO B roay t, KoTopble HUTJE OOJiee MO CBOEMY
HA3HAYEHUIO MCIIOJIb30BaHbl ObITh HE MOTYT. B 3TOM ciydae B kauecTtBe JI; cielyeT YUMTHIBATh
JMKBUAAIMOHHOE CANIBIO.

2.PacyeT 5KOHOMHMYECKHUX MOTEPH OT MoXkKapa

2.1. 3naveHne NPeOTBPALIEHHBIX OTEPD (/1p), PyO., ONpenenstoT no popmyie

L, =0 -1, (115)
rne /11, I, - 5KOHOMUYecKHe MOTEPH OT OJIHOTO MOXKapa Ha OXpaHAEeMOM O0BEKTe COOTBETCTBEHHO
I0 W TIOCTe pealn3allid MEpPONPHUSATHA MO0 OOECICYCHHI0 IT0KapHOH

6e30macHoCTH, pyo.

OxoHomuueckue norepu (/11 u Il7) ot noxapa Ha 00BEKTE 3a TOJ MOTYT OBITH ONpeAeNeHbl Ha
OCHOBAHUU CTaTUCTHUYECKUX JIAHHBIX O MOXKapax M MCIIOJIb30BaHUM pacuyeTHOro mMetozaa (pasa. 1, 2,
3).

2.2. Ilpu McHoNB30BaHUM CTATHCTUYECKUX JAHHBIX SKOHOMUueckue norepu (I1,), pyo., oT j-ro
Mo’Kapa, BBIYUCISIOT 10 popmyrie

7
H.y' = Z(Hx.ﬁj + Hﬂ.m’ + H:u.q;’ + Hc.sl
=1 (116)

rae /1,; - S)KOHOMHYECKHE OTEPH OT J-TO Tokapa, pyo;
I1,, 5 - IOTEpU YaCTU HAIMOHAIBHOTO OOraTcTBa OT J-rO MOXapa, pyo;
I1, i - IOTEPH B pe3yJIbTaTe OTBICUCHUS PECYPCOB HA KOMIICHCAIIMIO MOCIEACTBHII J-TO ToXkKapa,
pyo;
I1,, i - TOTEpU N3-3a HEHCIIOIb30BaHHS BO3MOXKHOCTEI! BCIEACTBHE |-TO TOkKapa, pyo;
11, »; - coIMaTbHO-’KOHOMUYECKUE OTEPH OT |-TO ToXkKapa, pyo;
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N - KOJIMYECTBO MOKAPOB 32 T'O/I.

2.3. Tlorepm wyacTH HaIMOHAJIHLHOTO OOTAaTCTBA COCTOSAT M3 MAaTEpUATBHBIX IICHHOCTEH,
YHUYTOKCHHBIX HUJIU MMOBPCKACHHBIX B PE3YJILTATC BO3I[€fICTBH$I OITaCHBIX (baKTOpOB ImoXxapa 1 €ro
BTOPUYHBIX MPOSIBICHUMN, a TAK)KE CPEJCTB MOKAPOTYILICHUSI.

[ToTepu yacTH HAIIMOHAIBHOTO OOraTCTBa OT |-T0 MOkKapa (/1 5i), pyO, BBIUUCIAIOT 110 hopMyIie

N

H?d & = Z(Hjﬂéj + Hfa.@j + jzi.@j + H?f:.'.q}.vj + H?(sz?u +H3§fj + Hi;_pj)ﬂ (117)
=1

rae I, 4 - TOTepU B pe3ysbTaTe YHUUYTOKEHHS j-M I0XKAPOM OCHOBHBIX IPOHM3BOJICTBEHHBIX
¢doum0B, pyo.;

IT",,4 - TOTEpH B pe3yibTaTe MOBPSKICHHS j-M MOKAPOM OCHOBHBIX MPOU3BOJCTBEHHBIX
¢dboum0B, pyo.;

IF, .4 - TIOTEPU B PE3yJbTaTe YHHUYTOXKCHHUS j-M IMOXKAPOM OCHOBHBIX HENPOU3BOJCTBEHHBIX
¢dboum0B, pyod.;

IT", .4 - TOTEpH B pe3ysibTare MOBPEXKACHHUS j-M MOXApOM OCHOBHBIX HEMPOU3BOJCTBEHHBIX
¢dboum0B, pyod.;

IYY(“)mJ,,,W- - TOTepH B pe3yibTare YHUUYTOKEHHs (MOBPEXKICHHUSA) J-M I0XKAapOM TOBapHO-
MaTepHUATBHBIX IICHHOCTEH (0O0OPOTHBIX (DOHIIOB, MATEPUAIBHBIX PECYPCOB TEKYIIETO
notpebnenus) pyo.;

1T’ (H)H,Mj - MOTEPH B PE3YJIbTATE YHUUTOXKCHUS (TIOBPEXKACHUS) |-M IT0XKAPOM JIMYHOTO UMYIIECTBA
HaceleHus, pyo.;

IP p pj - HOTEPU B PE3yIbTATE YHUYTOKCHHS |-M ITOXKAPOM IPUPOIHBIX PECYPCOB, PYO.;

2.4. Tlorepu B pe3yabTaTe OTBJICYCHUS PECYpPCOB Ha KOMIICHCAIMIO TOCJICICTBHHA TOXapa -
NIPUBEJICHHBIC 3aTpaThl HAa BOCCTAHOBUTENbHBIE Pa0OTHI Ha O0BEKTE, HAa KOTOPOM IPOH3OLIEI
oJKap.

[Totepu B pe3ynbTaTe OTBICYECHUS PECYPCOB HA KOMIICHCAIHIO TIOCIEACTBUH |-T0 Toxkapa (17, i),
pyO. BBIUUCIIAIOT 1O (hopMyIIe

A7
Hﬂ.pj = Z(Hjm + EE:R;:I :
71 (118)

rae I1I°,,; - TOTepH B pe3yJbTare OTBICYCHHsS] PECYpPCOB HA BOCCTAHOBJICHHE OOBEKTA MOCIE j-TO
noxapa, pyo.;

IT", ; - IOTepH B pe3yJIbTaTe OTBICYCHHS PECYPCOB HAa BOCCTAHOBIICHHE IPUPOHBIX PECYPCOB,

MOCTPAIABIINX OT |-TO TMOXKapa, pyo.;

2.5. Tlotepu wu3-3a HEUCIIOJB30BAHUS BO3MOXKHOCTEH - 4YacTh NPHOBUIM, HEIOMOJIyYCHHAs
O00BEKTOM B pe3yjbTaTe€ €ro IMpPOCTOS U BBHIOBITHS TPYIOBBIX PECYPCOB W3 IPOM3BOACTBEHHOMN
AEATEIbHOCTH B Pe3yJbTaTe MoKapa.

[Totepu U3-3a HEHCIIOIBb30BAHHS BO3MOXKHOCTEH BCICACTBHUE J-T0 MOXKapa [Ty 5 pyO.; BBIUUCISIOT
o opmyne

i
Hﬁ.qr' = Z(H?e.aj + Hﬁm_y_r'l (119)

J=1

rae [1; ,j - TOTepH OT IPOCTOst 00BEKTa B Pe3ysbTaTe J-ro MOXapa, pyo.;
I, - moTepu IpU BBIOBITUM TPYAOBBIX PECYPCOB U3 INPOM3BOACTBEHHOW JAEATENBHOCTU B
pe3yJbTare j-ro moxapa, pyo.
2.6. CounanbHO-3KOHOMHYECKHE MOTEPH - 3aTpaThl Ha MPOBEJCHUE MEPONPUATHI BCIEICTBHE
rudeny U TpaBMUPOBAHUS JIIO/IEH Ha TOXkKape.
ConuanbHO-3KOHOMHUYECKHE MTOTEPH OT j-To moxapa (11 »j), py0., BBIYUCIAIOT 10 Gopmyie



o7
T =Z(ﬂ'f A+ I
fEH [ case
-1 (120)
rae Hij - COLMAbHO-?KOHOMHUYECKHUE MIOTEPU OT TPABMHUPOBAHUS JIFOJICH Ha J-M moXkape, pyo.;
IT ¢oj = COLTHAIBHO-3KOHOMHWYECKHE IOTEPH OT THOENH JIoei Ha j-M moxape, pyo.
CounanbHO-3KOHOMHYCCKHE TOTEPH OT TPaBMUPOBAaHWsS Jrofed Ha j-M moxkape (I7'c.)
BBIYHUCIISIIOT 110 hopMyIie

N
Hg.:a-‘ = Z(Sg + SK.E.J’ + Sx.?g + Su::r_.:'g:' ,
F (121)

rae Sy - BBIIUIATEI HOCOOMH 0 BpEMEHHOW HETPYAOCIIOCOOHOCTH TPABMHUPOBAHHBIM Ha j-M HOXape
TOJI5M, pYyO.;
Sy.nj - BBIIUIATHI IICHCHUH JIMLIAM, CTAaBIIMM MHBAIUIAMH B pe3yJbTarTe j-TO IoKapa, pyo.;
Sksj - PACXOMBI Ha KIIMHUYECKOE JICUCHHE JIULI, TPABMHPOBAHHBIX HA J-M HOXape, pyo.;
Sck.sj - PACXO/IBI HA CAHATOPHO-KYPOPTHOE JICUCHHE JIMLI, TPABMUPOBAHHBIX Ha j-M HOXape, pyo.
CounanbHO-3KOHOMHYECKHE [IOTEPH MPH U0 JIroei B pesynbrare j-ro moxkapa (I7'.), pyo.,
BBIUUCIISIOT TI0 hopMyIie

A
Hiy’ = Z(S:wsj + Sx.:-g':'r
-1 (122)

1€ Spor - BBIIUIATHI TOCOOMH Ha MOTrpedeHne MOTHOIINX B pe3yJIbTaTe j-T0 MmoKapa Juil, pyo.;

Si.xj - BBIIUIATHI IEHCHH T10 CITy4alo MIOTEPH KOPMHIIBIIA B PE3yNIbTATe J-TO MOXKapa, pyo.

2.7. Pacuem cocmasnsaiowux 5KOHOMUYECKUX NOMepb Om noxicapa

[Torepu B pe3ynabTare YHHUTOXKEHHS |-M I10KapOM OCHOBHBIX IPOM3BOJICTBEHHBIX (OHIOB
(I 1.6.4), PYO., BEIYUCISIOT IO (hopMmyIie

H:a@g = il[grx - (Sm + Sm')]’ (123)

r/1e Soi - OCTATOYHAS. CTOMMOCT OCHOBHBIX (DOHJIOB i-r0 BHa, py0.-ea
Sik - CTOMMOCTb MaTepHAIBHBIX IIEHHOCTEH I-r0 BHAA, TOAHBIX [UI JAJbHEHIIEro
HCTIONB30BAHHS, PyO.-e
S, - TMKBHIALMOHHAS CTOMMOCTh MATEPHANBHEIX LEHHOCTEH i-T0 BUa, pyo.-e
n - KOJINYECTBO BUJ10B OCHOBHBIX (1)OHI[0B, ca.
2.8. Totepu B pe3ysbTare MOBPEKACHUS j-M MOXAPOM OCHOBHBIX MPOW3BOICTBEHHBIX (POHIOB
(IT"1.0.¢), PYO., BBIUHCIISIOT 1O hOpMyITE

iy =i S 'i—(fi’ +45 ]]
w0 : iy 100 ui s |2
i=l (124)
rze vy - KoOQOUIUEHT, YYUTHIBAIOIINNA MOBPEXKACHUE MaTEepUaIbHBIX [IEHHOCTEH;
K, - ynenpHBII BeC CTOMMOCTH KOHCTPYKTHUBHBIX JJIEMEHTOB B OOIIEH CTOMMOCTH
MaTepUaIbHBIX LICHHOCTEH, %o.

2.9. Tlotepu B pe3yibTaTe YHUUYTOKCHHS M IOBPEXKACHUS |-M I0KapOM OCHOBHBIX
HEMPOU3BOJCTBEHHBIX (POHI0B BBIYHUCISAIOT CIEAYIOIIUM 00pa3oM.

Ecniu 1o OCHOBHBIM HENPOM3BOJACTBEHHBIM (POHIAM HAUUCISIOTCS aMOpPTU3AlMOHHBIE
OTYHUCIICHHS, TO TIOTEPH CTOMMOCTU TPU MX YHHYTOKEHHH BBIMHUCIAIOT 10 dhopmyie (123), a npu
MOBPEXICHHH - 110 hopmyite (124).

Ecnmu 1o OCHOBHBIM HEMpPOU3BOJACTBEHHBIM (OHAAM HE HAYHCISIOTCS aMOPTH3ALMOHHBIE
OTYHCIICHHUS, TO TOTEPU CTOMMOCTHU BBIUUCISIIOT MO (hOpMyIiaMm:

IIPY YHUUTOXKEHUU
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Hf;im_@- =Z[Sm —(St S}E)L (125)

iml

IIPU TIOBPEKICHUU

oy = Z S¥ 5 (5 + Sﬂij]:
i1 100 (126)

rie Sy - epBOHAaYaIbHAS CTOMMOCTh OCHOBHBIX (DOHJIOB I-T0 BU/A, py6.-ea'1.

2.10. [loTepu B pe3ynbTaTe YHHUUTOXKEHUS (IIOBPEKACHUS) TOBAPHO-MAaTEPUATIbHBIX 1IEHHOCTEH
(06OPOTHBIX (POH/OB, MATEPUAIBHBIX PECYPCOB TEKYIIEro morpeGuenus) j-M moxapoM (177",
pYO., BBIYUCISIOT IO opMyIie

T2 =SS gt~ S * S *+ 5.

(127)

re Sy - 00IIas CTOMMOCTh TOBapHO-MaTePUAIbHBIX IICHHOCTEH I-TO BHJIa HA MOMEHT IMOXKapa,
pyo.;

S" . sui - CTOMMOCTh TOBAapHO-MATEPUAIBHBIX IIEHHOCTEH I-r0 BUIA, OCTABIIMXCS IOCIE MOXKapa,
pyo.;

S™ s - CTOMMOCTB MMOBPEKICHHBIX TOBAPHO-MATEPUAIBHBIX IIEHHOCTEH I-r0 BUJIA C YYETOM UX
obecrieHUBaHus, pyo.;

2.11. Tlorepu, cBSI3aHHBIC C YHUYTOXKCHUEM (IIOBPEKICHUEM ) TMYHOTO MMYIIECTBA HACCIICHUS |-
M MO0KapOM, BBIYUCIISIOT CIEIYIOIUM 00pa3oM:

10 3aCTPaXxOBaHHOMY MMYIIECTBY Ha OCHOBE JIaHHBIX OPIaHOB I'OCYJapCTBEHHOI'O CTPaXxOBaHUS
[I0 PacyeTHOM CyMMe IMOTepb, UCXOAS U3 IOCYJapCTBEHHBIX PO3HUYHBIX IEH, JIEHCTBYIOLIUX Ha
MOMEHT II0’Kapa, 3a BBIYETOM CTOMMOCTH H3HOCA M OCTaTKOB, TOJHBIX K JaJIbHEHIIEMY
UCIIOJIb30BaHUIO;

10 HE3aCTPaXOBAHHOMY MMYLIECTBY IIPH OTCYTCTBUU JOCTOBEPHBIX JAHHBIX MCXOJS U3 CPEAHMX
CTaTUCTUYECKHUX MTOTEPH OT IOKapa.

2.12. Tlotepu B pe3ynbTaTe OTBICYCHUSI PECYPCOB HA KOMIICHCAIMIO TIOCIECTBHI J-r0O mokapa
(Ha BOCCTaHOBJIEHHE OOBEKTa U MPHUPOAHBIX PECYPCOB mocie noxapa (11, p), pyO., BBIYUCIAIOT 110

bopmyie

I, = i (L + B R, (128)

rie M - i-e u37ep KKK MPH BOCCTAHOBHUTENBHBIX paboTax, pyo.;
Ki - i-e emMHOBpEMEeHHBIE JOTIOHUTEIIBHbIC BIOKEHHS, PYO.;
Ey - HopMaTuBHBIN K03 PUIMEeHT 3 (HEeKTUBHOCTH KAUTAIBHBIX BIOXKEHHI;
M - KOJIMYECTBO BUIOB 3aTPaT Ha BOCCTAHOBUTEIbHBIEC PaOOTHI.
2.13. Tlorepu oT mpocTost 00beKTa B pe3yibTare j-ro moxapa ([1noj), pyO., BBIUUCIAIOT IIO

bopmyine

N
Hﬁ.ﬂj = Z(H?.E.Ej + HH.E}'] »
7 (129)

rae /I3 - 3apaboTHas IJaTa U YCIOBHO-IIOCTOSHHBIE PACXOJbl 3@ BPEMs IIPOCTOsl OOBEKTa B
pe3yabTare j-ro moxapa, pyo.;
[Ty iij - NpUOBLTB, HEAOMONYYEHHAs 3@ IEPHUO]] IPOCTOsI 00BEKTA B PE3yNIbTaTe j-ro moxapa, pyo.;
2.14. Tlotepu npu BBIOBITUM TPYAOBBIX PECYPCOB U3 IPOMU3BOJCTBEHHON JEATEIHLHOCTH B
pesynbTare j-ro moxapa (IIgrpj), pyO. pPacCUMTBIBAIOT TOJNBKO s chepbl MaTepUaIbHOIO
MIPOM3BOICTBA IO OpMYyIIe



A

Hprp; = > (arp; + Mars ),
ET.Fj J__l'( BIFy ETF _;-:' (130)
rae HBTT‘pj - TIOTEpHU TPH BBIOBITUM TPYAOBBIX PECYpPCOB M3 MPOU3BOJICTBEHHOH AEATEIHHOCTU B
pe3yabTaTe MX TPAaBMHUPOBAHHUS B IIPOIIECCE J-T0 MoXkKapa, pyo.;
HBFij - TIOTEpU TP BBIOBITUM TPYIOBBIX PECYpPCOB M3 MPOU3BOJICTBEHHOHN JESATEIBHOCTH B
pe3yabTaTe MX THOEIH Ha J-M moXkape, pyo.
2.15. Tlotepu mpu BBIOBITUM TPYAOBBIX PECYPCOB W3 IPOHM3BOJCTBEHHOUN NEATEIHHOCTH B
pe3ysbTaTe UX TPaBMUPOBAHHS B Iporiecce j-ro mokapa (/7 1 pj) BBIYUCISIOT 110 opMyIIe

HEI‘.PJ’ = ZKH.,EI 3g Tary
= (131)

rae K - K03 QULHEeHT, yIUTHIBAIONINI TOTEPIO YaCTH HALIHOHAIBEHOTO J0X0/1a;
35 - 3apaboTHas 11aTa i-ro paboTHHKa, pyo.-THK
Tg.1i - TPONOKHUTENBHOCTh BBIOBITHS M3 IIPOM3BOJCTBEHHOW  JEATENBHOCTH  I-TO
TPaBMHUPOBAHHOTO, THH;
O - KOJIMYECTBO TPABMUPOBAHHBIX, YEJI.
2.16. Tlorepu mnpu BBHIOBITUU TPYIOBBIX PECYpCOB W3 IMPOHM3BOJICTBEHHOW JESTEILHOCTH B
pe3ynbTaTe UX rudenu Ha J-M noxape (I7gt.pj), pyo0., BBIYUCIAIOT 0 hopMmyIe

¥

i g.i".f-'j = Z H:T}.,z;r :
il (132)

rae H; - 1oist HarroHAIBHOTO JTI0X0/1a, HeJoJaHHas OJTHUM Pa0OTAIOIINM, TI0 OTPACISAM HAPOIHOTO
XO3SHCTBa, py6.~L[HI/I'1;
Tp 1 - motepst pabouux qHEN B pe3yibpTaTe THOEIN OJHOIO pabOTAIOILEro;
X - KOMMYECTBO MOTUOIINX, YeI.
2.17. CounanbHO-3KOHOMUYECKHE TIOTEPU TPU TPABMHUPOBAHHUHU JIFOJICH MO/ BO3JCHCTBHUEM |-TO
Mo’kapa BKJIFOYAIOT: BBITUIATHI TOCOOMI 10 BPEMEHHOM HeTPYAOCnocoOHOCTH (0e3 yueTa BBITLIATHI
10 MHBAIUTHOCTH) OCTPAIaBIINM Ha J-M moxape (Sg;j), py0., BBIYUCIIOT 10 Gopmyite

S =ZS:W35 T
i-1 (133)

riae Wp; - 3HaueHHe I-ro mocoOus 10 BpeMEHHON HETPYI0CIIOCOOHOCTH, py6.-21H1/1'1;
Tgi - IepUOJ BHIILIATHI I-r0 TIOCOOHUS TI0 BPEMEHHOM HETPYIO0CIIOCOOHOCTH, JHU;
Op - KOJIMYECTBO TPAaBMHUPOBAHHBIX (0€3 0(hopMIIeHUSI HHBAJIUIHOCTH ), Yel.
2.18. BeImaTsl EHCHI MHBAIIMAM, TIOCTPaJaBIINM Ha j-M Toxkape (Syj), pyO., BBIUHCISIOT 110

bopmyne

Sy = ZWHI, T s
i (134)

rae W“"f-f - 3HaYCHHUE -1 ICHCUY UHBAJIUIaM I-i TPYIIIIBI, py6.-11H1/1'1;
O - KOJIMYECTBO TPAaBMUPOBAHHBIX, MOTYYUBIINX UHBATUAHOCTD, YEIL.;
Tui - MepHO/ BBITUIATHI I-i IEHCHH (TOCOOWMS) TI0 HHBAJTUIHOCTH, THH.
2.19. Pacxompl Ha KIMHHYECKOE J€UYEHHME MOCTpajaBmuM Ha J-M moxkape (Skrj), pYyo.,
BBIYHUCIISIIOT TIO (hopMyIie

T

SK.??J' =Z(S;,r +SF- ?:E:': (135)
iml



rae Sy - CpeHsIs CTOMMOCTB I0CTaBKU OHOTO IOCTPAJaBIIero B OOIbHHULLY, PYO.;

Sg - cpenHMe pacxo/ibl OOTBHUIEI HA OJHOTO TIOCTPAIAABIIIETO, py6.-z[HI/I'l;

T5 - iepuo1 HaXOXKJICHUS B OOJILHUIIC I-T'O TIOCTPAAABIICTO, THU;

O% - KOJIMYECTBO TPABMUPOBAHHBIX, MPOIIEANINX KIMHUYECKOE JICUCHHE, Y.

2.20. Pacxozpl Ha CaHATOPHO-KYPOPTHOE JIEYEHHE ITOCTPaJaBIINX Ha j-M noxape (Sck.ij), pyo.,
BBIYUCIISIOT IO (hopmyIie

SC.X..?IJ = Z(S}I.C‘j + Sc;)':
i1 (136)

r1e Sy.ci - CPEIHKUE PACcX0/Ibl Ha MPOE3/] B CAHATOPHUH I-r0 MOCTpaaaBIIero, pyo.;

S.i - Cpe/iHUE pacXo/Ibl CAHATOPHUS Ha I-T'0 TOCTPaAaBIIero, Pyo.;

Ot - KOJIMYECTBO TPAaBMUPOBAHHBIX, IPOLIEIIINX KypC JI€UEHUSI B CAHATOPHH, Yell.

2.21. CoumanabHO-3KOHOMHUYECKUE TMOTEPU MPU THOETH JIIOJCH B pe3yibTaTe I-ro Imoskapa
BKJIIOYAIOT: BBIILIATHI TOCOOUiT Ha morpebeHre NoruoImmx Ha i-M noxape (Sporj), pyo0., BBIYUCISIOT
o gopmyie

4
= o = ZWHDH'E "X
i-1 (137)

r71€ Wieril - 3HaUEHHUE I-T0 TI0COOHS Ha orpedenue |-if rpymnmnsl HOruoImx,
py6./qen'1;
X| - KOJINYECTBO MOTUOMKX |-# rpyrmisl, yes.
2.22. BbIIIIaThl MEHCHH MO CIIYYaro MOTEPH KOPMUIIBIIA HA j-M 1OXKape (Syj), PyO., BBIYUCISAIOT
o gopmyie

Ry Tr; - SWEEH Tazi
i1 (138)

. . -1.
riae Wy kil - 3HaYeHue i-ii ICHCHH 10 CITy4aro MoTepu KopMuibiia |-if rpymmsl, pyo. -aHu
Xp.x - KOJIMYECTBO MOTUOIINX, UMEBITUX KOTO-THO0 HA WKAUBEHHUH, Yell.;
Tixi - IEPUOJT BBITUTATHI TICHCHH TI0 CITy4aro MOTEPU KOPMHJIBbIA i-i ceMbe MOTUOIIero, THH.
3. PacueT oxumaeMbplX SKOHOMUYECKHX MOTEPh OT BO3MOXKHOTO MoOXkapa
[TporHo3 3KOHOMHUYECKHX MOTEPh OT BO3MOXKHOTO TOXapa MPOU3BOJIUTCS HA OCHOBE pacuera
MapaMeTpoB Pa3BUTHs MOXapa Ha 00beKkTe (B 3/aHMHU), a TaKkKe NaHHBIX 00 3(p(EeKTUBHOCTH
AJIIEMEHTOB M CUCTEM OOEeCIeUeHHs MOKapHOU OE30MacCHOCTH.
MareMaTHuecKoe OXKHIaHWE SKOHOMHUYECKHX IMOoTeph OT mokapa (M (I1)) BBIUKCISAIOT IO
bopmyne
= + +
MI) =ML+ M{II, )+ M(IT ), (139)
rne M (I1,5) - MaTeMaTHYeCKOEe OXKHJIaHUE TIOTEPh OT MOXKapa YacTH HAIlMOHAJILHOTO OOraTcTBa,
-1.
py0.-Ton";
M (I1,p) - MareMaTH4ecKoe OXHJIAHUE IOTEph B pE3YIbTaTe OTBICUYCHUS PECYpCOB Ha
N 1.
KOMITEHCAITUIO TIOCIIEeICTBUIN TTOKapa, pyo.-Toj -
M (I1,,) - MaTeMaTHYECKOE O’KHUIAHKE TIOTEPh OT MPOCTOSI 00BbEKTa, 0OYCIIOBIEHHOTO MOKAPOM,
-1
pyo.-Tom .
3.1. MaTtemaruveckoe OXKHJIaHUE TIOTEPh OT TOXapa YacTH HanuoHaabHoro oorarctsa (M([1))
BBIYHUCIISIIOT TIO (hopMyIie
— 0 P v v
M[ﬂmj_ FE(CLH Rv +Ci¢1‘;r Rﬂ) Q.f.?s (140)
re Fy, - I1omma s BOSMOXKHOTO 10%Kapa Ha 00BEKTe, M;
C"y," - yaenpHast CTOMMOCTh MAaTEpHATbHBIX IIEHHOCTEH, py6. M7



Ry - 101 yHUYTOXKEHHBIX MaTepUaIbHBIX IEHHOCTEH Ha IUIOIIAAU 110Kapa Ha 00BEKTE;

CPy, - yaenbHasi CTONMOCTh PEMOHTHBIX paborT, py6-M'2;

Ry - 1O TOBPEKIACHHBIX MaTePHAILHBIX IICHHOCTEH Ha IJIOMIAIM TTOKapa Ha 00bEKTe;

Qu - BEPOSTHOCT BOSHUKHOBEHHS I10XKapa B 0OBEKTE, TOL  (CM. IPHIIOKEHHE 3).

3.2. Marematu4eckoe 0XKHJaHHE TOTePh B PE3YJIbTATE OTBICUYECHUS PECYPCOB HA KOMIEHCAIIUIO
nocieacTBuii noxxapa (M(I7, p)) BBIYHCISIOT 110 hopMyIie

M,z = Fﬁlﬂm + EH(KLJEI + KL%:'J' e

(141)

-2,
rae Uy, - ynenpHble U3€p>KKU IPU BOCCTAHOBUTEIBHBIX PaboTax, pyo.-M

Ky, - ynenbHble ¢ANHOBPEMEHHbIE BIIOKCHHS B 3[1aHUE (COOPYKCHHE), py6.. M2,

K®y; - yaenbHbIe eIMHOBPEMEHHBIC BIOKEHHUSI B 000PYI0BaHHE, py6.- M

3.3. MareMaTHuecKoe OXUIAHHWE TOTEph OT OOYCJIOBJICHHOTO IOKapOM IPOCTOsI OOBEKTa
(aenomonyuennas mpuobUIb) (M(I1;,)) BEIUUCIAIOT 110 HopMyJIe

MUTgo) =g T U (142)

rae /1y, - npuObLIb 00BEKTa, py6.-ILHI/I'1 :

Tyyp - IPOJIOTKUTENIBHOCTD IPOCTOSI 00BEKTA, AHH.

4. MeToa onpeaeacHHs IIOIIAAHN MOXKapa

Hacrosimuii MeTon mpemHa3HaueH JUIs ONpPEACICHHS IUIOMAIU I0oXKapa, 3HAYCHHE KOTOPOH
HE0OXO0IMMO TIPH pacyeTe MOTeph OT MoXapa Ha 00bekTe. Pacyer miomaay moxapa IpoBOISIT JIJIs
TOPIOYMX H JICTKOBOCIUIAMEHSIONINXCSA JKUJIKOCTCH TPUHUMAETCS pPAaBHBIM IUIOIMAIH €€
pa3MeIeHHs WU TUIOIIA U aBapUHHOTO pa3JinBa.

4.1. Thmomans moXkapa MpU CBOOOJHOM TOPEHHM TBEPHABIX TOPIOYUX U TPYAHOTOPIOYHX
MaTEPHUAJIOB BHIYMCIISAIOT:

JUISL IOMeLLeHHit ¢ 06bemMoM V<400 M° 110 dopmyite

Fo=m(Ht) < F, (143)

rae M - nuHelHas CKOpPOCTh PaclpOCTpaHEHHs MO MOBEPXHOCTH MaTepHalia MOKapHOW HarpysKu,
M-c'l;
T - Texyuiee Bpems, C;
F - mnomaap, 3aHrMaeMas mokapHoi Harpy3Koit M
JUTSL TIOMeLLeHHIT ¢ 06BbeMoM V>400 M° 110 dbopmyne
2
Fp = ; . P g
qoa (144)

rze tj - BpeMs JoKalu3aluy Mnoxapa, c;

ti.c.n - IPOIOJKUTENBHOCTh HAYAJIBHOM CTauu MOXKapa, C.

4.2. MuHHMaIbHYIO TPOJOKUTEIBHOCTh HAYaJIbHOM CTAIUM TOKapa B TMOMENICHUH
OIpENIeNIAI0T B 3aBHUCHUMOCTH OT 0OBEMa IOMEIICHUS BBICOTHI TOMEIIEHUS M KOJIMYECTBa
NPUBEICHHOM MOXKapHO#l Harpy3ku (uept. 7, 8).

4.3. KonnyecTBo npuBeieHHON MOXKapHON HArpy3Kku () BEIYUCISIOT 1O (hopMmyiie

g7 igis
-1 (145)

rae Oi - KOJMYECTBO TPHUBEICHHOW IIOKAapHOW HArpy3kd, COCTOSIIEH W3 I-r0 TOpIOYEro |
TPYAHOTOPIOYETO MaTepuaa.
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=== H=6,6; 1-g=(2,4-14) kr-m? ; 2-9=(67-110) kr-M'%; 3-g=640 kr-M? ;
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Yepr. 8

3HavyeHue (gi) BBIUUCIAIOT IO (hopMmyIie

Pk

Ei T B ﬁ

(146)
I Qyi - KOJTMYECTBO TOPIOYEro H TPYIHOTOPIOYEro i-T0 MaTepHala Ha eAMHHAITY TUTOMAIH, KI-M 2;
QP - TEMIOTA Cropanus i-ro MaTepuana, MIx-kr .
4.4. BpIUuCIAIOT NPOIOJKUTENILHOCTh HAYAJIBHOM CTauu MoXapa 1o (popmynam:

JUTSL TIOMELEHN ¢ 00BEMOM v<3.10%.m%;

frron =094 lm_zﬁgiﬂ(;g)lﬂ-

Wep Orrp "1 (147)

JUTSL TIOMELEHN ¢ 00BEMOM V>3-10%M°:

143
Laom= 0291 o fﬁ.ﬂ[%] :
W oap Ut

(148)

rae t™,cq - MUHUMaJIbHAS MPOAOJKATEIIBHOCTh HAaYaJIbHOM CTaguu ToXkapa, C, ONPEAENsioT B
COOTBETCTBHH C 4epT. 7, 8;

Wep - CPENHAA CKOPOCTh IOTEPU MACCHI MOKAPHOW HArpy3Ku B HAa4ajabHOM CTaJMM I0XKapa,
Kr-M%-¢™, BBIYHCIIAIOT 110 bopmyie

W = E Hai ¥ ,
ng (149)

rIe i - CKOPOCTh MOTEPM MACChl B HAYalbHOW CTaJWU MMOXapa I-ro marepuaia MOXKapHOM
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2 2
Harpy3KkH, KM “-C .

QPhcp - CPEHSIS TEIUIOTA CTOPAHHS [TOKAPHON HArPy3KH, MI[;K-Kr'l, BBIYUCIISIIOT TIO hopMyIie

Q.P =Zg.1¢i ' Q.;
H.CF :
ngi

o -1
U - JMHCHUHAA CKOPOCTh paCOpPOCTPAHCHUS IIJIaMCHU, M-C .

(150)

I[OHYCKaeTCSI B KauC€CTBC BCIIMYHHBI U 6paTB MAaKCUMAJIbHOC 3HAUYCHUC OJId COCTABJIAIOIIUX

MOKapHYIO HAarpy3Ky MaTepUasoB.

3HaYeHHs BEJIUYHH p, Q4+, u 17151 OCHOBHBIX TOPIOYMX MAaTEPHAIOB NPUBEAEHB! B Tabu. 11, 12.

Tabnuma 11

JInHeiiHas CKOPOCTH PACIIPOCTPAHCHUSA NJIAMEHHU IO IMMOBEPXHOCTH MaTEPHUAJIOB

Marepuan

JIuneiiHast CKOpOCTh pacnpOCTPaHEHUS
IUIAMEHH 10 IOBEPXHOCTH X10° m-¢’

1

1. YrapLI TCKCTHUJIBHOTO MPOU3BOACTBA B PA3PBIXJIICHHOM COCTOSHUN

2. Kopn
3. XJI0TIOK pa3phIXJICHHBIH
4. JIeH pa3pBIXJICHHBIH
5. Xnonoxk+kampoH (3:1)
6. [lpeBecrHa B mTabensax MpU BIAXHOCTH, %o:
8-12
16-18
18-20
20-30
6onee 30
7. IlonBelieHHbIE BOPCUCTBIE TKAHU
, 8. TekcTuibHBIE U3ENUS B 3aKPHITOM CKJaze npu 3arpyske .100 ot

M
2

9. Bymara B pyJioHax B 3aKpbITOM CKJaJe npu 3arpy3ke 140 ot m”

10. CunteTHueckuil KaydyyK B 3aKpbITOM CKJIaJe IpHU 3arpys3ke
cebiie 290 ot M

11. JlepeBssHHBIC TIOKPBITHS IIEXOB OOJNBIION IUIOMIANU, IECPECBSHHBIC
CTEHBI, OTJIEIAHHbIE IPEBECHOBOJIOKHUCTHIMHY IIITUTAMH

12. TleuHple oOrpaxkgaroIIe KOHCTPYKIUH C VYTEIUIATEIIEM U3
3asuBouHoro I1ITY

13. ConomeHHbIE U KAMBIIIUTOBBIE U3AENUS

14. Txanu (xo0mcT, Oaiika, 0s3b):

IO TOPH30HTAIHN
B BEpTUKaJIbHOM HANPaBIIEHUU
B HAaNpaBJCHWH, HOPMAaJbHOM K TIOBEpXHOCTH TKaHEH, TIpH
paccrostHuu Mexay Humu 0,2 M
15. JIucromoii TIITY
16. Pe3nHOTEXHUYECKUE U3IEIIUsS B MITA0CISIX
17. Cunaretnueckoe nokpsitie «Cxkopton» mpu 7= 180 °C

18. TopdommuTsl B mITabensx

19. KaGens AAIIIB1x120; ATIBI'23x35+1x25; ABBI'3x35+1x25:

B TOPH30HTAJIFHOM TOHHEIM CBEPXY BHH3 IPH PACCTOSHUH MEXKILY
nosikamu 0,2 M

B TOPHU30HTAIBHOM HAIPABICHHUN

B BEPTUKAIbHOM TOHHEIM B TOPU3OHTAIBHOM HANpaBICHUHU IpU
paccrosiiuu Mexay psaamu 0,2-0,4

10
1,7
4,2
5,0
2,8

6,7
3,8
2,7
2,0
1,7
6,7-10
0,6

0,5
0,7

2,8-53
7,5-10
6,7

1,3
30

4,0

5,0
1,7-2

0,07
1,7

0,3
0,33
0,083

Tabnuma 12

Cpezmsm CKOPOCTH BbITOPAaHUA U HU3IIAA TENJI0TA CrOpaHus BEIICCTB U MaTepUuaJI0B
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Ckopocts notepu Maccsl X 10°,| Husmast Teruiora cropatusi,
BemectBa 1 MaTepuas D o1 1
KM “-C KkJIK-KT
benszun 61,7 41870
AtietoH 44,0 28890
J¥>THITOBEIH crTApT 60,0 33500
Benzon 73,3 38520
Ji3enpHOe TOIUIUBO 42,0 48870
Kepocun 48,3 43540
Masyt 34,7 39770
HedTb 28,3 41870
OTHIOBBIN CITUPT 33,0 27200
Typ6unnoe macio (TII-22) 30,0 41870
W3onponuinosslii coupt 31,3 30145
W3onenran 10,3 45220
Tomyon 48,3 41030
Hatpwuit MeTammmaeckmii 17,5 10900
Hpesecuna (opycku) 13,7 % 39,3 13800
JpeBecuna (MeOesib B XKUIBIX U aAMUHUACTPATUBHBIX
smanusx 8-10 %) 14,0 13800
Bymara pa3preixieHHas 8,0 13400
Bymara (kHHTH, )KYpHAIIBI) 4,2 13400
KHuru Ha epeBsSHHBIX CTEITaax 16,7 13400
KuHnormnenka tpuareraTHas 9,0 18800
Kap6onuToBbie n3nemus 9,5 26900
Kayayx CKC 13,0 43890
Kayuyk HaTypampHBIH 19,0 44725
Opranudeckoe CTEKJI0 16,1 27670
IMomuctupon 14,4 39000
Pesuna 11,2 33520
Texkcromur 6,7 20900
IeHomoauypeTan 2,8 24300
Bo0KHO mITanensHoe 6,7 13800
BonokHo mranensroe B kunax 40x40x40 cm
22,5 13800
TTommaTrnen 10,3 47140
[MomunponuieH 14,5 45670
Xitonok B Trokax 190 krxm™ 2,4 16750
XJTONOK pa3phIXJICHHBIH 21,3 15700
Jlen pa3phIxiteHHBIH 21,3 15700
Xunonok+xkarnpos (3:1) 12,5 16200
ITPNJIOXKXEHMUME 5
Oobsi3aTesibHOE

METO/J 9KCIHEPUMEHTAJIBHOI'O OIIPEAEJIEHUSA BEPOATHOCTHU
BO3HUKHOBEHMUA ITOKAPA B (OT) QJIEKTPUYECKUX U3JEJINUAX

Hacrosmuii MeTon pacmpocTpaHseTcss Ha DJIEKTPOTEXHUYECKUE H3CIHS, PaTu0ICKTPOHHYIO
anmapaTypy W CpeICTBa BBIUMCIHTEIHHOW TEXHHUKHU (DJIIEKTPUYECKHE H3CNHUs) U yCTaHABIUBACT
MOPSAIOK SKCIEPUMEHTAIBHOIO ONpEeENIEHUS] BEPOSTHOCTH BOZHUKHOBEHUS MOXapa B (OT) HUX.

[TapameTpsl ¥ YCIOBHUS HUCHBITAHUN IJIS KOHKPETHOTO W3JETHUS JIOJDKHBI COJEPXKAThCS B
HOPMAaTHUBHO-TEXHUUYECKON JOKYMEHTAIIUU Ha U3JIEITHE.

1. CymHocTh MeToO/1a

1.1. MeTon pa3paboTaH B COOTBETCTBUHU C MPUIOKEHUEM 3.

1.2. BeposiTHOCTh BO3HHKHOBEHHsI MOXapa B (OT) AIEKTPUUYECKOM(IO) W3IEHHH(s) SBISETCS
HHTCIpaJIbHBIM IMOKA3aTCJIEM, YUUTBIBAIOIIUM KaK HAAC)KHOCTH (I/IHTGHCI/IBHOCTB OTKa3OB) caMoro
W3JIEJHS M €T0 3alIUTHON anmnapaTypsl (TETUIOBOM U AIEKTPUUYECKON), TAK U BEPOSTHOCThH 3aropaHus
(mocTwkeHUsT ~ KPUTHUECKOM  TeMmIepaTrypbl)  4YacTAMU  M3JENus,  HOJJCPKUBAIOLUIUMU
KOHCTPYKIIHMOHHBIMU MAaTCpUaIlaMi WUJIKM BCHICCTBAMU U MAaTCpUalaMU, HAXOAAIMMUMHUCA B 30HC CIro
pavallMOHHOTO W3JydyeHUss JUOO0 B 30HE MOPAXKEHUS DICKTPOAYTOM WM pa3jieTaloluMUC
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pacKajieHHbIMU (TOPSIIMME) YaCTAMHU (YACTULAMU) OT U3/ACIIHUS.

1.3. W3nenue cumTaeTcsi YIOBJICTBOPSIONIMM TpPeOOBAaHUS HACTOSIIETO CTaHIapTa, €CIH OHO
MPOIILJI0O MCHBITAHUE B XAPAKTEPHOM I[0KAPOOMACHOM PEXUME M BEPOSTHOCTH BO3HHUKHOBEHUS
rmo>kapa B HeM (OT HET0) HE MPEBBICUT 10° B rog.

Kommiekryromue wusfenust (pe3ucTopbl, KOHIACHCATOPHI, TPAH3UCTOPBI, TpaHCHOPMATOPEI,
KJIEMMHBIE 32KHMBI, peJie U T.J.) JOIYCKAIOTCsA K MPUMEHEHHIO, €CJIM OHH OTBEUYaIOT TPEOOBAHUAM
MOKapHOW 0€30MacCHOCTH COOTBETCTBYIOIIUX HOPMATHBHO-TEXHHYECKHUX JOKYMEHTOB M JUIS HUX
orpezeNieHbl UHTEHCUBHOCTH I0KapOOIACHBIX OTKa30B, HEOOXOAUMBIE ISl OLICHKH BEPOSITHOCTU
BO3HUKHOBEHHUSI IMOYXKapa B KOHEYHOM U3JCIIUHU.

1.4. XapakTepHbIii aBapUIHBIN MOKAPOOIIACHBIN PEXUM (J1ajiee - XapaKTePHBIN M0KapOOITacHBIN
PEXKHUM) DIIEKTPOTEXHUYECKOTO U3JIEIHS - 3TO TaKOW peXHM pabOThl, IPU KOTOPOM HApyIIAeTCs
COOTBETCTBHME HOMUHAJIBHBIX [TAPAMETPOB U HOPMAJIbHBIX YCIOBHM IKCILTYyaTAllMKU U3AEIUS UIH €r0
COCTABHBIX YacTel, MPUBOJSAIIUNA €T0 K BBIXOJY M3 CTPOS. U CO3JIAIOIIMMA YCIOBHUS BOZHUKHOBEHUS
3aropaHusl.

1.5. XapakTepHbIi MOXApPOOMACHBI PEXUM YCTAaHAaBIWMBAIOT B XOJE€ MPEABAPUTEIHHBIX
ucneiTanuil. OH JoMKeH ObITh W3 YKcia Hanbosiee OMacHBIX B MOKAPHOM OTHOIICHUU PEXKHUMOB,
KOTOpPbI€ BOSHUKAIOT B KCIUTyaTallUd M, IO BO3MOXKHOCTH, UMEIOT HAaWOOJIBIIIYI0 BEPOSTHOCTh. B
JalbHENIIeM BBIOPAHHBIM TMOXKAPOOMACHBIM PEXUM YKa3bIBAIOT B METOJUKE WCIBITAHUS Ha
MI0’KapHYIO ONAaCHOCTb.

B 3aBucumMocCTH OT BUJIa U HA3HAYEHUS U3ENIHS XapaKTEPHbIE UCTIBITATEIbHbIE T0KAPOOIIACHBIE
PEXUMBI CO3JIAI0T ITyTEM:

YBEJIMYECHUS CUJIbI TOKA, MMPOTEKAIOIIEr0 4Yepe3 UCCIEAYEMOE SJIEKTPUUYECKOE U3EIINE WIH €ro
COCTaBHYIO YacTh (TOBBIIICHUE HAMPSOIKCHHS, KOPOTKOE 3aMbIKaHHE, TEeperpys3ka, JByXxQazHoe
BKJIIOUEHHUE DJIEKTPOTEXHUUYECKUX YCTPOMCTB Tpex(a3sHOro TOKa, 3aKIMHHUBAHHUE DPOTOpA WIU
JIPYTUX MOJBUKHBIX YACTEH AJIEKTPUUECKUX MAIIMH U armapaToB H JIp.);

CHIDKEHUS 3(PPEKTUBHOCTU TEIJIOOTBOJA OT HArPEBAEMBIX AJIEKTPUYECKUM TOKOM JeTajel u
MOBEPXHOCTEN 3JIEKTPUUECKUX YCTPOWCTB (3aKpHITUE IMOBEPXHOCTEN TOPIOYMMH MaTepuagamMH ¢
MasbiM KO3 (UIIMEHTOM TeIJIONPOBOJHOCTH, OTCYTCTBHE JKUIKOCTH B BOJAOHAIMBHBIX MpUOOpax,
BBIKJIFOUEHHE BEHTUJISITOPA B AJIEKTpOKaopudepax M TEIIOdIEKTPOBEHTUIISITOPAX, MOHIKEHHE
YPOBHSI Macjia WIH JAPYrod JUANEKTPUYECKON >KHAKOCTH B MACIOHANOJHEHHBIX YCTaHOBKax,
CHUKEHUE YPOBHS KUJIKOCTH, UCIIOJIb3yeMOW B KQ4€CTBE TEIUIOHOCUTES U JIp.);

YBEJIIMYEHUS TIEPEXOJIHOTO COMPOTUBICHUS (3HAYCHHE MaJICHUS HAIMpPsDKEHUsS, BBIACISIONIEHCS
MOIIHOCTH) B KOHTAKTHBIX COCTMHEHHIX UM KOMMYTAIIHOHHBIX DJIEMEHTAX;

MOBBIIEHUS KOd(DPUIIMEeHTa TpEeHUs B IBIKYIIUXCS (BpAILAIONINXCS) dJIEMEHTaxX (MMHUTAIUS
OTCYTCTBHUSI CMa3KH, H3HOC TIOBEPXHOCTEH U T.I1.);

BO3JICHCTBUSL Ha JETalld JJIEKTPOYCTAHOBOK JJIEKTPUYECKUX JYyr (pe3koe MepeHanpsiKeHue,
OTCYTCTBHUE JYrOTaCUTEIBbHBIX PEIIETOK, BBIXOJ M3 CTPOS DJEMEHTOB, MIYHTUPYIOIIHUX YTy,
KpPYTOBOIi OTOHB KOJIJIEKTOPA);

cOpachIBaHMsI pPacKaJEHHBIX (TOPSIINX) YaCTHUIl, 0Opa3yIOIIMXCS MPU aBaApPUUHBIX PEKHMaxX B
3JIEKTPOYCTAHOBKAX, HA TOPIOYHUE 3JIEMEHTHI (YacTUIl OT OIUIABJIEHUS HHUKEJIEBBIX JJIEKTPOIOB B
JaMIiax HaKaJWBaHMs, 4YacTUI[ METaUIOB, OOpa3yIIMXCS TMPU KOPOTKUX 3aMBIKAHHSIX B
3IEKTPONPOBOAKAX, U T.IL.);

pacrojoKeHUs: TOPIYMX MaTepuajoB B 30HE pPaJMallMOHHOIO HAarpeBa, CO3/1aBaeMOro
AIEKTPOYCTAaHOBKAMH;

MPOMYCKaHUSI TOKA IO KOHCTPYKIMSM M DJEMEHTaM, KOTOpPbIe HOPMAJIbHO HE OOTEKArOTCS
TOKOM, HO MOTYT UM OOTEKaThCs B aBApPUUHBIX YCIOBUSX;

CO3JIaHUsI HEMPEIYCMOTPEHHOTO YCIOBUAMH PabOThI, HO BO3MOXHOTO B aBApPUHHOM PEKUME
Harpesa 3a CYeT 3JEKTPOMArHUTHBIX TOJIEH.

2. Pacuer BepoOSITHOCTH BOBHUKHOBEHUSI MOKAPA OT JIEKTPUUECKOr0 U3/IeTHsI

2.1. BeposTHOCT, BO3HHKHOBEHHsI TMOKapa B (OT) OJJIGKTPUYECKUX U3JCIUNA U yCIOBHS
nmokapo06e30nacHOCTH (11._1.3) 3amMChIBAIOT CICTYIONTUM BEIPOKCHHEM:
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Cr=Urp Crs Ugs s s 104, (151)

rae Qup - BEPOATHOCTh BO3HUKHOBEHHUS XapaKTEPHOI'O MOXKapPOOIACHOIO peXHMMa B COCTaBHOM

yactu wu3genus (Bo3HUKHOBeHMs K3. meperpy3ku, TMOBBIIIEHUS MEPEXOJHOTO
COINPOTHUBIICHUS U T.11.), 1/TOx;

Qus - BEPOATHOCTH TOTO, YTO 3HAYEHHE (XapaKTEPHOTO AIEKTPOTEXHUUYECKOro MapameTpa (ToKa,
MEPEXO0THOTO COMPOTUBIICHUS U JIp.) JISKUT B JIMAINIA30HE MMOXKAPOONACHBIX 3HAUCHU;

Qu.5 - BEpOATHOCTH HecpaOaThIBaHMSI allliapara 3aluThl (3IEKTPUUYECKON, TETJIOBOU U T.I1.);

Q: - BEpPOSATHOCTH JOCTHDKEHHUS TOPIOYHMM MaTepUaoM KPUTHUYECKON TeMIIepaTypbl WU €ro
BOCIUIAMEHEHUSI.

2.2. 3a TMONOXUTEIBHBIM HCXOJ ONBITA B JAHHOM CJlydae B 3aBUCHMOCTH OT BHJIA
ANEKTPUYECKOTO HW3JEIHs MPUHUMAIOT: BOCIUIAMEHEHHE, TMOSBICHUE [bIMa, JIOCTH)KEHUE
KPUTUYECKOT0 3HAYCHUS TEMIIEPATYPHI IIPU HATPEBE U T.II.

2.3. BeposTHOCTb BO3HMKHOBEHHUSI XaPAKTEPHOI'O IMOKAPOOMACHOI0 pexuMa Qg p, ONpenesoT
CTAaTHCTUYCCKU TIO JAHHBIM HCIBITATCILHBIX J1a00paTOpuil MPEINPHSATHA W W3TOTOBUTENCH U
AKCILTYaTaI[MOHHBIX CITYXO.

[Ipy HalUYUM COOTBETCTBYIOUIMX CHPABOYHBIX AAHHBIX Qnp MOXET OBbITH ONpeseneHa depes
OOIIYI0 MHTEHCHUBHOCTb OTKA30B W3JENUS C BBeACHHEM KOd(D(HIMEHTa, YUUTHIBAIOIIETO OO
MOKapOOMacCHBIX OTKA30B.

2.4. BepositHocTh (Qy5) B 00111EM BUI€ pacCUUTHIBaeTCA MO popmyse

Oz =1-e™ =1-Pe™ — g7 4 P~ (152)
rae P - BepoSTHOCTH 3arpyOJieHHs 3aluThl (YCTaHABJIMBACTCS 00CIECIOBAHUEM WIIM MPUHUMACTCS
KaK CpeIHECTaTHCTUYECKOEe 3HAYeHHe, HMEIolee MEeCTO Ha O00beKTax, Tle
MIPEUMYIIECTBEHHO UCTIOIB3YETCS U3/ICIINE);
A, - DKCILTyaTallMOHHAsI MHTEHCUBHOCTh OTKA30B almnapaToB 3alluThI, 1/4;
Ap - pabodas (anmapaTHas) MHTEHCHBHOCTb OTKAa30B 3alIMTHI (ONpEAENAETCS NO TEOPUH
HaJIeKHOCTH TEXHUYECKUX CUCTEM), 1/41;
A\ - THTEHCUBHOCTb OTKAa30B 3arpy0jaeHHON 3aluThl, 1/4;
t - TexyIiee BpeMst paboTHI, Y.

JInst anmaparoB 3alllUThI, HAXOSIIMXCS B dKCIuTyaTanuu Oonee 1,5-2 mer, mis pacuera (Qy.)

MOXET OBITh UCIIOJIb30BAHO YIIPOIIEHHOE BHIPAKEHUE:

Cas = Art (153)

2.5. XapakTepHbIi  MOXApPOOMACHBIM  PEXUM  M3JEIUS  ONpEAeNsaeTcs  3HauYeHUEM
ANEKTPOTEXHUYECKOTO apaMeTpa, Ipu KOTOPOM BO3MOXHO IMOSIBIEHWE MPU3HAKOB €r0 3aropaHusl.
Hanpumep, xapakTepHbI Mo)kapoonacHbId pekuM - KopoTkoe 3ambikanue (K3); xapaxTtepHblii
AJIEKTPOTEXHUYECKUM TapaMeTp 3TOro pexuma - 3HadeHue Toka K3. 3axuranuve wuznenus
BO3MO’KHO TOJIBKO B OTpeiesieHHOM auana3zone TokoB K3. B obmem Buze:

Crs =Nz Ny, (154)

rie Ny, N, - COOTBETCTBEHHO [MamNa3oHBl I0KAPOOMACHBIX M BO3MOXHBIX B 3KCIUTyaTalluu
3HaYEHUH XapaKTePHOTO 3JIEKTPOTEXHUUYECKOTO MapaMeTpa.

B cinyuae wucnonp3oBaHMA IS OLEHKM 3aKUTATENbHOM CHOCOOHOCTH 3JIEKTPOTEXHUYECKHX
(aKkTOpOB HX DHEPreTUYECKUX XapaKTEPUCTHK - HHEPrHH, MOIIHOCTH, IJIOTHOCTH TEIJIOBOIO
IIOTOKA, TEMIIEPATYPHI U T.II. ONPEAEIAETCS BEPOATHOCTh TOTO, KAK YAaCTO MJIM KaK JIOJTr0 3HAUEHUE
COOTBETCTBYIOLLIETO SHEPreTHYEeCKOro IMapaMeTpa 3a ONPEIENICHHbI MPOMEXYTOK BpEMEHHU
(HampuMep B TedeHHe roja) OyJeT MpeBbIIaTh €ro MUHUMAJIbHOE MOXKapOOMacHOEe 3HAuYCHHE.
HaxoxaeHne MHHMMAaNbHBIX I0XApOOIMACHBIX 3HAUYEHUN TPOU3BOJAUTCS B XOJE BBIIOJHEHUS
HKCIEPUMEHTAIBHBIX HCCIEIOBAHUN TpH onpeneneHuu Q.

2.6. BeposatHOCTh Qp MOJOXKHUTEIBHOIO MCXOJA ONbITa (BOCIIJIAMEHEHHS, MOSIBICHUS bIMa WX



JTOCTIDKEHHUSI KPUTHUYECKOW TEMIIEpaTyphl) ONpeAessieTcss IOcie TNpPOBeIeHHs JTa0opaTOpHBIX
UCIIBITAaHUH B yCIOBUAX paBeHCTBA Qy p=Qy=Qys=1;

_3+13m
n+t2 ' (155)

rae M - Yucjo ONBITOB C MOJIOKUTEIBHBIM UCX0AaM;

7 - YKCJIO OIBITOB.

B ciiyaae m>0,76 (n-1), npunumator Q,=l.

[lpu WCMOAL30BaHMKM B KA4eCTBE KPHUTEPHUS IMOJIOKUTEIBHOTO HCXOJa OMbITA JOCTHKCHHUE
TOPIOYMM MaTEpUaIOM KPUTHYECKOH Temneparypsl Q, onpeznensercs u3 GopMysbl

s

Qe =1-6;, (156)

rae ®; - Oe3pa3MepHbBI mapaMeTp, 3HaUY€HHE KOTOPOTO BBIOMPAETCS MO TAaOJIMYHBIM JAHHBIM, B
3aBHCHMOCTH OT 0€3pa3MepHOro napamerpa « B pactpeneiaeHun CThIOJCHTA.

”"I{;I:TK ~ Tc.ﬂ)

o (157)
rne Ty - KpuTHYecKas TeMIeparypa HarpeBa roprodero marepuania, K;
Tep - cpenHee apu(METHUECKOE 3HAUEHUE TEMIEpaTyp B UCHBITAHUSAX B Haubosee HarpeTom
mecte uzaenus, K;

G - CpefiHee KBaJpaTHIECKOEe OTKIOHEHHUE.

B kadecTBe KpHUTHYECKOW TEMIIEpaTyphl, B 3aBUCHMOCTH OT BHUIA HW3IENHUS, YCIOBHHA €ro
IKCIUTyaTalli ¥ BO3MOXHBIX HMCTOYHUKOB 3a)KUI'aHUS MOXKET OBITh TNPHUHATA TEeMIeparypa,
cocraBisitonias B 80 % TemmepaTypbl BOCIUIAMEHEHUS M30JSLUOHHOIO (KOHCTPYKLMOHHOIO)
Mmarepuara.

2.7. Jlomyckaercsi pu ompeneneHnu Qp 3aMEHSTh CO3JIaHHE XapaKTEPHOTO I0XKapOOIacHOTO
pe’kuMa Ha MCIOJIb30BaHME CTaHIApPTU30BAaHHOI'O SKBHUBAJIEHTHOI'O IO TEIJIOBOMY BO3JEHCTBHIO
WUCTOYHMKA 3@XWTaHWs, T.6. C OKBUBAJICHTHBIMH TIapaMeTpaMH, XapaKTEpU3YIOIIUMHU
BOCIIJIAMEHSIOLIYIO CIIOCOOHOCTh (MOIIHOCTB, IJIOIIA/lb, IEPUOANIHOCTD U BpEMS BO3JIEHCTBHSA).

MNPUJIOKEHHUE 6
CnpasodHoe

IMPUMEPBI PACYHETA

1. Paccuntarh BEpOATHOCTh BO3HUKHOBEHMSI 1102Kapa U B3pbIBa B OTJEIEHUH KOMIIPECCHH.

1.1. lanubie nas pacyeTta

OtneneHue KOMIPECCUU JTUIIEHA PACIOJIOKEHO B OJHOITaKHOM IPOU3BOJCTBEHHOM 3JaHUU
pazmepamu B miaHe 20x12 M u BbicoToM 10 M. CTeHBI 3[aHHS - KHUPIHUYHBIE C JIEHTOYHBIM
octekieHueM. IlepekpbiTue - U3 peOPHUCTHIX JKeNe300eTOHHbIX IUT. OcBelieHHE Iexa -
ANIEKTPUYECKOE, OTOIUIeHHE - IeHTpaidbHoe. llex o0opynoBaH aBapuilHOW BEHTWISALMEH C
KpPaTHOCTBIO BO3yX0o0MeHa (N), paBHOH BOCHMH.

B nmomemiennu nexa pazmeniaercss KOMIpeccop, KOTOPBIN MOBBIIIAET J1aBJIE€HUE MOCTYIAIONIEro
M3 MarucTpaIbHOro TpybompoBoaa stuena ¢ 11-10° go 275-10° IMa. Jlnamerp TpyGOIPOBOIOB C
STHJIEHOM paBeH 150 MM, Temneparypa stuiena gocruraer 130 °C. 31aHue uMeeT MOJHUE3ANIUTY
thna b.

HrxHuil KOHLEHTpAMOHHBIN npenen BociulaMeHeHUs 3TuieHa (Cyyxns B CMECH C BO3AYXOM
paBen 2,75 %, moatomy, B coorBerctBun ¢ CHull [1-90-81: mpou3BOACTBO MO B3PHIBHOI,
B3PbIBONOXKAPHON M MOXAapHON ONAaCHOCTH OTHOCUTCS K KaTEropuu A, TO €CTh B LIEX€ BO3MOXKHO
BO3HMKHOBEHHE KaK I0kKapa, Tak M B3pbiBa. [l0o yCIOBHSM TEXHOJOTHYECKOTO Ipoliecca
BO3HUKHOBEHHE B3PBIBOONACHON KOHIIGHTPALMU B 00BEME IOMEIIECHHS BO3MOXHO TOJIBKO B
aBapUIHBIX YCIOBHSX, IOITOMY ITOMEILIEHHE 110 KIACCU(PHUKALIMK B3PBIBOOMACHBIX 30H OTHOCUTCA K
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kiaccy B-la.

[ToxapHast OmacHOCTb OTHENEHUS KOMIIPECCHM CKJIAQAbIBACTCA W3 IOXApHOW OIMACHOCTH
KOMIIPECCOPHOM YCTAHOBKM M TNOXApHOW omnacHocTh noMemeHus. IloxkapHas omacHOCTb
KOMIIpeccopa 0O0YCJIOBIIEHAa OINACHOCTbIO BO3HMKHOBEHHUS B3PbIBa AITHJICHOBO3AYIIHONW CMECH
BHYTpHU armapara.

[ToxxapHasi omacHOCTh OMENIeHHsI 00yCIIOBJIEHAa OTAaCHOCTHI0 BO3HUKHOBEHHMSI TIOXkKapa B IIeXe, a
TaK>Ke OIMMACHOCTHIO BOBHUKHOBEHUS B3PhIBA STUIICHOBO3IYIITHONW CMECH B 00BhEME 11eXa MPH BBIXOJIC
3TUJIEHA U3 Ta30BbIX KOMMYHUKAUI IPU aBapHH.

1.2. Pacuer

Bo3HukHOBeHHE B3pbIBAa B KOMIIpECCOpe OOYCIOBIEHO OJHOBPEMEHHBIM TMOSIBICHHEM B
LWIAHAPE TOPKOYEro ra3a, OKUCIUTENA U HCTOUHHUKA 3aKUTaHUS.

[To ycnoBUSM TEXHOJOTHYECKOIO IMpoliecca B MUIMHJPE KOMIIPpECcopa MOCTOSTHHO oOpariaercs
9TUJIEH, II09TOMY BEPOSITHOCTD IOSIBJICHUS B KOMIIPECCOPE FOPIOYEro ra3a paBHa €IMHHULIC

Ly (TE) = Pu(lh) = y(Ay =1

[TosiBnenue okucnutens (BO3Iyxa) B LMIUMHAPE KOMIIpECCOpPa BO3MOXKHO MPH 3aKIMHUBAHUU
BCACHIBAIONIETO KJamaHa. B 3ToM ciyyae B HMJIMHIpPE CO3JACTCS paspsHKeHHE, 00YyCIIaBIMBAIOIIEe
MOJCOC BO3JyXa 4Yepe3 CaJbHUKOBBIE YIUIOTHEHMs. [l OTKJIIOYEHHs KOMIIpeccopa Mpu
3aKJIIMHUBAHWM BCACHIBAIOMIETO KJIallaHa MMEETCS CHCTeMa KOHTPOJS JABJICHUS, KOTOpas
OTKJIIOUaeT Kommpeccop depe3 10 ¢ mocne 3aknuHuBaHus kinanana. OOcieqoBaHKEe MTOKA3aio, YTO
3a roa HaOmoganock 10 cnydyaeB 3aKIMHUBAHUS KJIAMaHOB. Toraa BEpOSTHOCTh pa3repMETH3aINuN
KOMITpeccopa paBHa

_ 1 10-10

E & &
5y=2N" = =32:107°.
() T Z I 525600 60

AHanusupyemblii KOMIIpeccop B TEYE€HHE rojaa Haxoawics B paboueM coctostHuu 4000 u,
MI03TOMY BEPOSTHOCTh €0 HaXOXKJICHUS MOJ] pa3psKEHUEM paBHA
- 1

Agl= =Sy L= ——
Cx(5) T4 525600

&

200060 =23 1078

OTKyI[a BEPOATHOCTD IMOACOCA BO3AYyXa B KOMIIPECCOP COCTABUT 3HAYCHHUC
Oy (b)) = 0, (80,05 =2310"3210%° =7 4107

Taxum 00pazoMm, BEpOATHOCTh MOSIBICHUS B IMJIMHAPE KOMIIpECCOpa JOCTATOYHOIO KOJINYECTBA
OKHCIIMTENS B COOTBETCTBUU C (hopMyiioii (44) npuioxeHus 3 paBHa

0, (OK) = 0, (0K) = 0p (b)) =74 107

OTKyZIa BepOSATHOCTh 00pa30BaHUs TOPIOYEH Cpe/Ibl B IIIIMHAPE KOMITPECCOPa B COOTBETCTBUU C
bopmynoit (40) npunoxkenus 3 a Oyaer paBHa

O (T = 0 (FEW2,(0K)=174107 =74-107

HcTounukoM 3a)kuraHusi 3TUJICHOBO3AYIIHOM cCMecH B HMJIMHApPE KOMIIpeccopa MOTYT ObITh
TOJIBKO UCKPBI MEXaHUYECKOT'O MPOUCXO0KACHUS, BOZHUKAIOUIUE IIPU PA3PYLLICHUH Y3JIOB U JeTajeh
MOPIIHEBOM TPYNIBI M3-32 TOTEPU MPOUYHOCTH Marepuaja WIA TPH OcIablieHHnH OOJITOBBIX
COCIUHEHMH.

Crartuctrueckue JaHHBIE TTOKA3bIBAIOT, YTO 32 aHAIM3UPYEMBIN MEPHOJ BPEMEHHU HAOIIIO0 Majcs
OIWH CIy4Yaill pa3pylleHusl AeTajedl IMOPLIIHEBOW TpyNIbl, B pPE3yJbTaTe€ YEro B LUIUHIAPE
KOMITpeccopa B TeueHHe 2 MHUH HaOII0aanoch HCKpeHue. [103ToMy BEpOSTHOCTH TOSBICHUS B
WIMH]IPE KOMIIpeccopa PPUKIIMOHHBIX UCKP B COOTBETCTBUU ¢ hopMmynamu (42 u 47) npuiioKeHus
3 paBHa
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X 1 -
QK(TH:':QK(THﬂ:Q}:(Jﬁ):_ﬁzfi—'zzig'm :
T, 5o 023600

OneHuM DJHEPrHI0 WUCKP, BO3HHUKAIOIIMX MPU PA3PYIICHUU JeTalleil MOPITHEBOW TPYIIIBI
KOMITpeccopa. 3Hasi, 9TO CKOPOCTh JABM)KCHHUS ITUX JeTajiei coctaniser 20 M-C_l, a UX Macca paBHa

10 xr u Oonee, HaiimeMm 3HEpruro coynapenus (E), Ik, o popmyre

2
W

A= = 2000,
2

W3BecTHO, 4TO (PPUKLIMOHHBIE UCKPBI TBEPABIX CTAJICH NPU SHEPTUAX coyaapeHus nopsaka 1000
JIK MOJKUTat0T METaHOBO3YIIHBIE CMECH C MUHUMAJIbHOM 3Hepruen 3axxuranus 0,28 mJx.

MuHuMmanbHasg 3HEPrus 3aKUraHUsl STWICHOBO3AYIIHONW cmecu paBHa 0,12 MJDx, a sHeprus
coynapenus Tea 3HaunTesnbHo npesbimaeT 1000 Ik, cienoBarenbHO:

Cp (B =1

Torma BepoSATHOCTH TOSBIICHUS B LWIMHAPE KOMIIpECCOpa WCTOYHWKA 3aKHTaHUS B
COOTBETCTBHUH C HOpMYIIoii (46) mpuiioKeHus 3 paBHA

O (M3 =0, (TINQ (B =3810"1=38 107"

Takum 00pa3oM, BEpOSTHOCTH B3phIBA STUIICHOBO3IYITHOW CMECH BHYTPH KOMIIpeccopa Oynaer
paBHa

Oy (BTA) = O (TON0, (M3 =74-107 38 10° =28 107

HaGOmoienne 3a mpoOW3BOJACTBOM TIOKAa3ajao, 4YTO TPKIALI 3a Tox (M-3) orMeyanach
pasrepMeTu3alysg KOMMYHUKAIMK C STHJIEHOM M Ta3 BBIXOJAWJ B 00beM momenieHusi. Paccunrtaem
BpeMs 00pa30oBaHUs B3PBIBOONACHOW KOHIIGHTpPAIMKM B JIOKAJBHOM oOOJlake, 3aHuUMaromeMm 5 %
o0Bema 1exa.

Pexxum ncredenus sTuieHa U3 TpyOONpoBOJa MpH pasrepMeTH3aluu (IaHIEeBbIX COEIUHEHUN
BBIYHUCIISIFOT U3 BBIPAKEHUS

Pime 1107

- = 000264 <y, = 0,528
P 275100 7 e

rae Pay - aTMochepHoe nasienue, [la;
Ppas - pabodee aBieHue B TpyOOIIpoBoOAax ¢ aTuieHoM, I1a;
Vip - KPUTUYECKOE OTHOILEHUE.
To ecTh HcTeueHHE MPOUCXOTUT CO 3BYKOBOUM CKOPOCTHIO W, paBHOI

243 243
s34 S0 g3 [FHE gy
WS Ty e T g

[Tnomans menn F npu pasrepmernsanuu (UIaHIEBOIO COEAMHEHUS TPyOONpPOBOAA TUAMETPOM
150 MM n TommumHOM mwenu 0,5 MM paBHa

F=mdd=12107"
Pacxon stunena - g uepes Takoe oTBepcTHE Oy/IEeT paBeH
g =369 7 0,00012 af = 0,044,

Torna Bpemst 00pa3oBaHus JOKAJIbHOIO B3pPHIBOONACHOIO 0bOjaKka, 3aHuMaromero 5 % obbema
1exa rnpu pabore BEHTHWISALKHU, Oy/IeT paBHO


http://files.stroyinf.ru/Data1/4/4653/#i12085567

73600, g _ 3600,
8 - CH.K.E.B 8
100° 2- 3600
0,44
In : = 0,66
044 _ 21578 0,05 2400
100 2+ 3600

VY4uThIBasg, 4TO M3 BCEW MacChl ATWUJICHA, BBIIIEAIIEr0 B 00BbeM mMmomemieHus, Toibko 70 %
YYacTBYIOT B 00pa30BaHMM JIOKAIbHOTO B3pPHIBOOMACHOrO oO0NaKka, BpeMs OOpa30BaHMUsS 3TOrO
o0laka M BpeMs €ro CyIECTBOBAaHUS IIOCIE YCTPAaHEHUS YTEUKHM OTWIeHAa OyJIeT paBHO:
r=-L=094

0,7 .

Bpems ncreueHus 3TUiIEHA IPU UMEBLIMX MECTO aBapUsAX 3a aHAIM3UPYEMBIN IIEPUOJ BPEMEHU
obut0 paBHO 4,5, 5 m 5,5 muH. Torma oOimiee BpeMs CyIIECTBOBAaHHUs B3PBHIBOOIACHOTO 0OJaKa,
3aHuMaromero 5 % oObemMa MOMELIeHHs M MPEeACTaBISIONIEr0 ONAacCHOCTh IPU B3PbIBE IS
L[EJIOCTHOCTU CTPOMUTENIbHBIX KOHCTPYKUMH W JKM3HM JIOJEH C y4eToM palOoThl aBapUHOMN
BEHTHJIALMH OyJIeT PaBHO

3
ZTF m[(fn_ T +7T, ] =mt =12
i=1
OTKyJda BEpOSITHOCTH IOSIBJICHHUS B OOBEME IOMEIICHHUS, JOCTATOYHOrO Ui 00pa30BaHUs
FOpIO‘IGf/i CMECHU KOJIMYCCTBA OTUJICHA, PaBHA

J 1.25
T8, = B a=E N =" 15=36-107
Gl lBy) = Qp(FB00 play) TP;= 525600

Y4YuTeIBasi, YTO B 00bEME MOMEIEHHUS ITOCTOSTHHO UMEETCS OKUCIUTEND, OJIy4YUM
Q.rr ':OK:' = QE(DKI:I = Q.u":*'-z%:' =1

Toraa BeposTHOCTH 00pa30BaHUsI TOPIOYEH CMECH ITHUIIEHA C BO3AYXOM B 00BbeMe MOMEUICHHS
Oyner paBHa

Op(FC) = Qp(TBYC (0K =36-1071=36107

OCHOBHBIMH HCTOYHMKAMH 3@KHUTAHUS B3PHIBOOMACHOTO ASTHJIEHOBO3AYIIHOTO oO0JIaka B
MIOMEIIEHUU MOTYT OBITh 3JEKTPONPHOOPHI (B CIydyae MX HECOOTBETCTBUS KAaTErOpUU U TpyIIe
B3pPbIBOOINIACHOM Cpe/ibl), OTKPBITHIM OroHb (TpU MPOBEIEHUU OTHEBBIX PaldOT), UCKPHI OT yAapa
(IpH pa3IMYHBIX PEMOHTHBIX paboTax) U pa3ps] aTMOC(HEPHOTO IEKTPUIECTBA.

[ToxxapHO-TEXHMYECKUM 00CIe0OBaHUEM OTAENEHUSI KOMIIPECCHUHM YCTAaHOBJIEHO, YTO IISTh
ANEeKTpoCcBETHIIBHUKOB Mapku B3I' B pasHoe Bpemst B Teuenume 120, 100, 80, 126 u 135 4
9KCIUTYaTUPOBAINCH C HAPYILIEHUEM IIEJIEBON 3aIUTHI.

BeposTHOCTh HAX0KIEHUS 3JIEKTPOCBETUIILHUKOB B HEMCIIPABHOM COCTOSIHUM PaBHA

3 1,2

X
=N o= 7 33600 =77-107%
L (5) rP;‘ 525600

Tak kak TemmepaTypa KoJObl 3JeKTposiaMiouku MomHocThio 150 Bt paBna 350 °C, a
TeMmIeparypa camoBocIlaMeHeHus 3tuineHa 540 °C, ciemoBaTenbHO, Harperas Koiba He MOXeT
OBITh HCTOYHUKOM 3a)KUI'aHUS ATUIICHOBO31YILIHONW CMECH.

VY CTaHOBIEHO, YTO 3a aHAIM3UPYEMBIH NEPHOJ BPEMEHU B IOMEIIEHUU 6 pa3 IPOBOAMIIUCH



ra3ocBapounbie pabotel 1o 6, 8, 10, 4, 3 u 5 u xaxnmas. [lodToMy BEpOSTHOCTH TMOSBICHUS B
MTOMEIICHUU OTKPBITOTO OTHS Oy/IeT paBHA

14

= _.2160=58-10"2
525600

I ]
O (TH,) =Qpliy) = — ZTi
Tp i

Tak kak TeMmIepaTypa IUIAaMEHM TIa30BOM TOpPEIKM M BpeMs €€ JEHCTBHUS 3HAYUTEIIBHO
IPEBBILIAIOT  TEMIIEPaTypy BOCIUIAMEHEHMS M BpeMs, HeoOXoaumoe Uil  3aKUT'aHUs
STHJIEHOBO3AYIIHOM CMECH, IIOJIy4aeM, U4TO

Or(BH=1.

PeMonTHBIE paboOThl € NPUMEHEHHEM HCKPOOIACHOTO WHCTPYMEHTa B IIOMEIIEHUU 3a
AQHAJIM3UPYEMBIH [IEPUOJT BPEMEHH HE NTPOBOJIMIIUCH.

Brruncnsiem BeposSTHOCTD MOSIBJICHUS B TIOMEIIEHUHN pa3psiia aTMOCHEpHOro AIEeKTPUYECTBa.

[Tomernienue pacronokKeHo B MECTHOCTU C MPOAOKUTEIIBHOCTBIO TPO30BOM jesTesibHOCTH S0

-1 2 1 o
c-rox -, modToMy n=6 kM “-rof7 . OTcroa, B COOTBETCTBUHU C (OPMYIIOii (5) MPHIOKEHUS 3 YUCIO
yJlapOB MOJIHMHU B 3/1aHUE PaBHO

Nop =(1+6HS+EH)  n10° =34-107%
Toraa BepoATHOCTH MPSAMOTO yAapa MOJTHUU OyAeT paBHa
Ot =1-ger =34.107
BrrunciisieMm BEpOATHOCTh OTKA3a UCIIPABHON MOJHUE3AUIUThI TUIIA b 3/1aHMsT KOMIIPECCOPHOM 1O
dopmyie (52) npunoxenus 3
Ot =1-8,~1-0%5=5 107,

Taxum oOpa3oM, BEpOATHOCTb MOPAKEHUS 3JaHHsI MOJTHUENW paBHa

L0 =0 plt )0t =11 107

HO)KapHO-TeXHI/ILIGCKI/IM 06CJ'IGI[OBaHI/ICM YCTAHOBJICHO, YTO 3allIUTHOC 3a3€MJICHUC, UMCIOIICECA
B 3IaHUH, HAXOAUTCA B UCIIPABHOM COCTOSIHUU, IIOSTOMY

LT =0, gC=0

Torpa
L (TH) = Uiy =17 107

YuureiBas napaMeTpbl MOJIHUH MTOJYIUM
CriBh=1.
Otkyna
OAH3ITCY =[Q(TH) + O (THNC (B = (17107 5810771 1=75-107

Takum 00pa3om, BEpOATHOCTH B3pbIBa ATHICHOBO3AYIIHON cMecH B 00beMe MOMeIIeHHs Oy1eT
paBHa:

QIBOY = O (TCNQ (M3 TCY=36-107.75.10% =27 107

PaccunTaeM BeposSTHOCTh BOSHUKHOBEHHMS MOXKapa B MOMEIEHHH KoMIpeccopHoil. Habmonenue
32 00BEKTOM TO3BOJIMJIO YCTAHOBUTH, YTO MPUMEPHO 255 qrox B MOMeIEeHNHN KOMITPECCOPHOM, B
HapyleHHe MpaBWJ MOXApHOW OE30MaCHOCTH, XPAaHWINCh PAa3HOOOpA3HbIE TOPHOYME MaTepHasbl
(BeTolb, JEPEBSIHHBIE KOHCTPYKIMM, JPEBECHBIE OTXOABI M T.I.), HE IPELyCMOTPEHHBIE
TEXHOJIOTHYECKUM persIaMeHTOM. [I03TOMy BEpOATHOCTH NOSBICHHS B IOMEIIEHUU TOPIOYUX
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BCIIICCTB paBHA

1

— - 255.60=246-107%
525600

1
07 (TBp) = 0p(TB) =237 =
Tpia

OTKyna BepoATHOCTh 00pa30BaHus B IIEX€ M0KaPOONACHON Cpe/Ibl paBHa

CplTC ) = Up (MBI U (O = 2.6 1072

N3 3aduikcupOBaHHBIX TEIJIOBBIX UCTOYHUKOB, KOTOPHIE MOTYT MOSIBUTHCS B II€XE, HCTOUHUKOM
3KUTAHUST NIl TBEPIbIX TOPIOYMX BEILIECTB SBISETCS TOJBKO OTKPBITHIH OTOHb W Ppa3psibl
aTMoc(epHOro 3neKTpudecTBa. [109TOMY BEpOSTHOCTh BOZHUKHOBEHUSI B OT/ICIICHUN KOMIIPECCUU
Mo’kapa paBHa

QIO = QITC 0,05y =26 10775107 =15 107

Takum 00pa3omM, BEPOSTHOCTh TOTO, YTO B OTACICHUHA KOMIIPECCHU MPOU30UIET B3PHIB OO B
caMoM KoMIpeccope, 1100 B 00beMe 11eXa COCTaBUT 3HAaYEHUE

QBT =1-[1-@, BTH1-Q(BO)]=1-(1-28 10" x (1-27.107) = 27107
BeposTHOCTB TOr0, 4TO B KOMIIPECCOPHON BO3HUKHET I10Kap WIH B3PbIB, paBHA:
O T Suan BS) = QBN+ 0T =27107 +19.10% =19.10™

1.3. 3aknwoueHue

BeposATHOCTP BO3HMKHOBEHMsI B KOMIIPDECCOPHOM B3pbIBA paBHA 2,7-107 B rom, wuroO
COOTBETCTBYET OJHOMY B3pbiBY B TOoA B 3703704 aHaJOrMYHBIX 3/IaHUSIX, & BEPOATHOCTH
BO3HHKHOBEHHS B HEM HIIA B3DBIBA, WIIH Moxapa pasHa 1,9-10 B o, T.e. 0MH OXKap MM B3PHIB
B IO/ B 5263 aHaJIOTMYHBIX [TOMEIIEHUSIX.

2. PaccunTaTth BEepOSTHOCTH BO3HMKHOBEHHs moxkapa B pe3epByape PBC 20000 HIIC
«TOProJInm»

2.1. lanHble quisg pacyera

B kauectBe moskapoormacHOro o0beKTa B3AT pe3epByap ¢ HedThio oobemom 20000 M. Pacuer
BEJIETCS JUIs1 HOPMAJIbHOM KCILTyaTalluy TEXHUYECKU MCIIPABHOTO pe3epByapa.

Cpennsist pabouas temneparypa Hedptu 7=311 K. HuxHuil 1 BepxHuil TeMneparypHble Ipeesibl

BocIIaMeHeHust HepTu paBHBL: Ty, 5=249 K, T4 ,~265 K. KonnyectBo 060poTOB pe3epByapa B rox
I1,s=24 rox™. Bpewmst cymiecTBOBaHuS TOpIOYEH Cpellbl B pe3epByape MpU OTKAuKe 3a OJUH 000poT
pesepByapa Ton—=10 4 (Mckimouas JuTenbHbIi npoctoif). Paguyc pesepyapa PBC=2000 R=22,81
M. Bricora pesepByapa H,==11,9 M. Umucino ynapoB MonHuii n=6 kv 2rox’. Ha pesepByape
uMeeTcs MoTHue3ammTa Tuna b, moaromy Bs=0,95.
Yucno MCKpOONacHBIX Onepanuid Mpu pydyHoMm usmepeHun ypoBHs N, ,=1100 rox™. BepositHOCTB
wTis (CKopocTh BeTtpa u<l M~c'1), Qu (u<1)=0,12. Yucmo BKIOYCHHN DIIEKTPO3aIBIKEK
N, ,=40-rox™*. Yucno MCKPOOTIACHBIX Olepa I MPU MPOBEICHUN TEXOOCTYKHUBAHHS pe3epByapa
Nro=24 rox™. HuwxHuii u BEPXHUN KOHIIEHTPAIIMOHHBIE Mpeesibl BOCIUIAMEHEHHUS! He(TIHBIX
napoB Cyxns=0,02 % (o 00bemy), Cyxns=0,1 % (M0 06Bemy). [IpoM3BOIUTENBHOCTD, ONIEpPALIUU
Hamonuerns §=0,56 Mm°-C™'. PaGouas KOHIEHTpalus mapoB B pesepByape C=0,4 % (10 o6bemy).
[TpogomxuTensHOCTh BEIOpOCa OoraToii cMecu Tgor==2 4.

2.2.Pacuer

Tak kak Ha He(TempoBOAaX cpefHAs pabouas TeMrepaTypa >KHUAKOCTH (HedTH) Z Bblme
CPEIHEMECSIYHON TeMIepaTyphl BO3/1yXa, TO 3a PAacCUETHYIO TEMIIEpATypy MOBEPXHOCTHOTO CIIOS

He()TH MpUHUMaeM .

N3 ycnoBus 3ajgaud BUAHO, 4TO 4 >T, .., MO3TOMY IPH HEMOIBHXHOM YpPOBHE HE(TH
BEpOSITHOCTH 0OPA30BaHMs TOPIOYEH CMecH BHYTPH pesepByapa paHa Hymo Qg" (I'C)=0, a mpu
OTKauyke He(pTh paBHA



or _'}zﬂﬁl-?'_ﬂm:'{ _2410
7 = =
3 (70) \ 8760

= 274107

Taxum 006pa3zom BepoATHOCTH 00pa30BaHUs TOPIOYEH cpesibl BHYTPU pe3epByapa B TEUEHHUE T0/1a
Oyner paBHa
2

Q:(TC) =1-[ [1-Q(FO)]= 05 (FCy+ Q5 (I'C)y =2,74107

)
Boruncnum 4ncio nomajgaHuu MOJHHUM B pe3epByap To hopmyse (51) npunoxeHus 3

ype =(RR+6H ) IT, 10° = (2 2281+6' 1197 610° =52:10%

Torna BepoOsITHOCTH MPSIMOTO yliapa MOJHHUHU B pe3epByap B TE€UEHHE 0/, BBIYUCICHHAs IO
dbopmyiie (49) npunoxenus 3, paBHa

Opty) =1-e™um =1 210 = 79102

Brranciaum BCPOATHOCTL OTKa3a MOJIHUC3AaIUThl B TCUCHUC TIroAda IIPpHU HCIPABHOCTHU
MOJIHHC€OTBOJA I10 !l)O[)MYJ'Ie ( 52 ) IPUIIOXKCHUS 3.

Q) =(1-8=1-0585=5107"

Takum 00pa3oM, BEpOSITHOCTh MOPAKCHHSI MOJTHHEH pe3epByapa, B COOTBETCTBUU € (HOpMYIIOH
(48) npunoxxenus 3, paBHa

(a0 = el () = 5107 7 107 = 3,9'1[]_3

OOciieloBaHMEM YCTAHOBJICHO, 4YTO MMEIOIIEeECS Ha pe3epByape 3alllUTHOC 3a3eMIICHUEC
HAXOJIUTCS B UCIPABHOM COCTOSIHUH, ITO3TOMY BEPOSITHOCTH BTOPHYHOI'O BO3JICHCTBHSI MOJIHUM Ha

pe3epByap M 3aHOCa B HEr'O BBICOKOI'O ITOTEHIIMAIA paBHA HYIIIO Pp(Co)=0 u £p(Cy) =0

[losiBnieHne (GPUKIMOHHBIX UCKP B pe3epByape BO3MOXHO TOJIbKO TpPU IPOBEAECHUU
MCKPOOIIaCHBIX PYYHBIX ONepaluii Mpu U3MepeHuu ypoBHs U oT6ope npod. [ToaTomy BeposSTHOCTh
Qp(TH5) B cootBercTBHH ¢ popmynamu (49 n 55) npuinoxenus 3 paBHa

O, (TH,) = QL A)QMOIT) = (1-27™):152:107 = (1-219y. 152107 = 1,52+ 107

B sroii dopmyrne Q(OI7) = 1,52-10° - BepoATHOCTh OLIMOKH ONEPaTOPa, BBITOJHSIOMIETO
OTepaIiy U3MEPEHUS YPOBHSI.

Takum 00pa3zoM, BEpOSTHOCTH TOSIBICHHUS B pe3epByape Kakoro-inOo TEMIOBOrO MCTOYHHKA B
COOTBETCTBUH C MPHIOKECHUEM 3 paBHA

L (TH) = Qp (TH )+ O (TH =54 107

[Tonaras, 4ro OSHeprus M BpeMs CYNIECTBOBAHHS OSTHX HWCTOYHHKOB JOCTaTOYHBI JUIS
BOCITaMEHEHHs roproueii cpensl, T.e. Qp(B) = 1 n3 npunoxenus 3 nomyunm Q, (M43/1C) = 5,4-107.

Torna BeposSTHOCTH BOSHUKHOBEHHSI IOYKapa BHYTPH pe3epByapa B COOTBETCTBUH C (OPMYIIOit
(38) mpunoxenus 3, paBHa

QuIIP) = Oo(H3I TCNC(TTY = 54107274 107% = 1,5 1074,

W3 ycnoBust 3aauu crieayet, yTo pabodas KOHIEHTpAIUs apoB B pe3epByape BBIIIE BEPXHETO
KOHIEHTPALlMOHHOTO Mpe/ieNia BOCIUIAMEHEHUs, T.€. B pe3epByape Mpu HEMOJBUKHOM cjoe HedTu
HaXOJUTCsl Heroprovas cpena. [lpu HamonmHeHWHM pe3epByapa HEPTHIO B €ro OKPECTHOCTH
oOpa3zyeTcst Toprouas cpefia, BEpOSTHOCTh BEIOpOCa KOTOPOH MOYKHO BBIYHCIUTH 1O hopmyre (42)
IIPWIOXKEHUs 3
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Kn T 1245
EFC - YRt Fo:
o p(BIC) T, T7€0

. -1
Bo Bpemsi Tuxoif moroasl (CKOpocTh BeTpa MeHblIe 1 M:-C™) OKOJIO pe3epByapa oOpazyercs
B3pBIBOOIIACHASI 30HA, BEPOSTHOCTH MOSBJICHUSI KOTOPOW paBHA

O ol TCY = Qp o BTN e <11 =1,37-10% 012 = 16107
ar oF i

=137-107%

JluameTp 3TOM B3pHIBOOIIACHON 30HBI PABEH

0,86 026

, Lrd
HETE F

=2-22,81+10-119[ 05604 ]

-
D=m+mﬂp[ ; 002 11¢°

Omnpenenum YKCIO YAapoB MOJIHHH BO B3PHIBOOIIACHYIO 30HY
VT [0 +6(H, +5)F e 10 =[59+6(119 +5)F6:10° =1510%
Torma BepoSTHOCTD HPSMOTO yapa MOJHHH B JaHHYO 30HY paBHA
Op, () = 1= =1 g 14,107

- -2
Tak kak BeposTHOCTb OTKa3a MomHue3amutsl Qu(t;)) = 5-10™, To BeposATHOCTH MOpPa’KCHHS
MOJIHHEHN B3pBIBOOIIACHOM 30HBI PABHA

Oz (C0) = Cplt)Q 5580 =5 10* 14107 =7 107,

Otkyna QBlg(TH1)27-10'3.
BeposiTHOCTh MOSIBIICHUST OKOJIO pe3epByapa (PPUKIIMOHHBIX UCKDP paBHA

055 (TH,) = QO Q550 f;) = 15201071 - g ¥svHrabe | =1 50,1071 - g 1% | = 1 52107

Hapsiny ¢ (QpuUKIMOHHBIMM HMCKpaMH B OKPECTHOCTSIX pe3epByapa BO3MOJKHO IOSIBJICHUE
JIEKTPUUYECKUX HCKP 3aMbIKaHMS W Pa3MbIKAHUS KOHTAKTOB AJIEKTPO33JBIDKEK. YUUTHIBas
COOTBETCTBHE IIOMOJHEHUS DJIEKTPO3aJBMKEK KaTEeropuM M TpYIIE B3phIBOONACHOM CMeECH,
BEPOSTHOCTH MOSIBIECHUS JEKTPUUECKUX UCKP BBIYUCIUM 1O popmyrnaM (49 u 54) npuiioxxeHus 3.

Oy 5(TH) = Cp5le) =101 -2 ™y = 1071 -2y = 107

Takum o00pa3oM, BEpOSITHOCTh TOSIBICHUS OKOJIO pe3epByapa Kakoro-jinbo TerjaoBOro
HCTOYHUKA B COOTBETCTBUU C MPUIOKEHHEM 3 COCTABUT 3HAUCHUE

(a3 (T8 = Qg 3 (TH ) + 05 5 (TH ) + 055 (TH =T 107 +1-10% + L52-107 =85 107

Ilonarast, 9TO 3HEpPrUs U BpeMs CYLECTBOBAHUS dTUX MCTOUYHUKOB JIOCTATOYHBI JUIS 3a’KUTaHUS
roproueit cpensl, u3 hopmysl (49) nputokeHus 3 moxyaum mpu Q=1

C,5(H3/TC) =85 1072

Torma BepOATHOCTh BO3HMKHOBEHHS B3pbIBA B OKPECTHOCTSX pe3epByapa B COOTBETCTBUU C
dbopmynoit (39) npunoxxkenus 3 paBHa

(B = U p (T, (M3 7T =14 107

OTkyna BepOSTHOCTh BOZHUKHOBEHUS B 30HE pe3epByapa JIMOO moxapa, 1100 B3pbIBa COCTABUT
3HAUEHUE

OITBR) =1-(1- QTR [1 - 0u(BP) ] = GulTR) + Q(BF) = 29107

2.3.3aknueHue


http://files.stroyinf.ru/Data1/4/4653/#i12156793
http://files.stroyinf.ru/Data1/4/4653/#i12263733
http://files.stroyinf.ru/Data1/4/4653/#i11016651
http://files.stroyinf.ru/Data1/4/4653/#i12156793
http://files.stroyinf.ru/Data1/4/4653/#i11828262

BeposTHOCTh BOZHUKHOBEHUS B 30HE pe3epByapa I0Kapa WIH B3PbIBA COCTABIAET 2,0-10™, uro
COOTBETCTBYET OJJHOMY TOXKapy WJIA B3PBIBY B roJ1 B MaccuBe u3 3448 pezepByapoB, pabOTAIOIINX B
YCJIOBUSIX, aHAJIOTUYHBIX PACUETHOMY.

3. Onpenenuth BepoATHOCTH Bo3aeicTBus ODII Ha nronel npu mnoxkape B MpoekTupyemoit 15-
ATAXHOW TOCTUHUIIE MIPU PA3JIMYHBIX BAPUAHTAX CUCTEMbI IPOTUBOMOKAPHOM 3aIIUTHI.

3.1. JlanHubie ns pacyeTa

B 3nmanuu nmpenmnonaraeTcss yCTpOWCTBO BEHTHIISIITUOHHOW CHCTEMbI MPOTHUBOABIMHOM 3alllUThI
(ITA3) c BepostHOCTBIO A dekTuBHOTO cpabarpiBanus R1=0,95 u cucTemMbl omoBeIieHus JoeH o
noxape (OJIII) ¢ BepositHOCTRIO 3dexTuBHOrO cpadbarbiBanust R;=0,95. [IpomomkuTenbHOCTD
npeObIBaHMS OT/IEIBHOIO YeloBeKa B 00beKTe B cpeqHeM 18 ‘I-CYT-l HE3aBHCHUMO OT BPEMEHHU rojia.
CratucTryeckas BEpOSITHOCTh BOBHUKHOBEHUS TI0XKapa B aHATOTMYHBIX 00bEKTax B rof paBHa 4-10°
* B kauectBe pacyeTHOM CUTYallMH IIPUHUMAEM CIIy4ail BOZHUKHOBEHUS 10’Kapa Ha IIEPBOM JTaxe.
Orax 37aHUS paccMaTpuBaeM Kak ofHo mnomemieHue. [lupuna mostaxknoro kopumopa 1,5 M,
paccTosiHHE OT HauboJiee YAaJICeHHOTO MOMEUICHUS 3TaXa J0 BBIXOAA B JIECTHUYHYIO KIETKY 40 M,
4yepe3 OJUH BBIXOJ OdBakyupytorcs 50 uenmoBek, mupuHa Bbixoga 1,21 m. HopmartuBhyro
BepositHocTh Q' mpuHIMaeM pasroit 1-10°, BeposTHOCTB Py, paHoii 1107,

3.2. Pacuer

OueHky ypoBHS O€30MAaCHOCTH OIpeneiseM s JoAeH, Haxoasmuxcs Ha 15-M 3Taxke
TOCTUHHMIIBI (HauboJiee YJaICHHOM OT BBIXOJIa B O€30MacHyI0 30HY) npu Hanuuuu cuctem [1/13 u
OJIII. Tak kak 3maHue 0OOPYIOBAHO BEHTWISIHMOHHOW cuctemoit [1J[3, ero necTHUUYHBIE KIETKU
curTaeM He3aapIMIsIeMbIMU. BepostHoCcTh Q, BeruucisieM 1o gopmyie (33) nputoskeHus 2

G =0,0004{1-(1-(1-0,95(1- 0,95} =1-10"

qu/ITBIBaH, qTo OTI[GJ'ILHBIﬁ YCJIIOBCK HaxXOAWUTCA B T'OCTHHHIIC 18 4, TO BCPOATHOCTb €TI0

18 _ 0,75

NPUCYTCTBUS B 3aHHH IIPU HOXApe IPUHAMAEM PABHOI OTHOIICHHIO <4 . C ydyerom 3toro
OKOHYATENIbHO 3HadeHUe OyAeT paBHO 0,75-10°, uro membme Q. VYcioue dbopmynbl (2)
MIPUJIOXKEHHUS 2 BBINOJIHSAETCS, I03TOMY O€30MaCHOCTD JII0CH B 3aHUU Ha Cllydail BOSHUKHOBEHUS
noxkapa obecrieueHa. PaccMoTpuM BapuaHT KOMIIOHOBKH MPOTUBOIOXKAPHOM 3aIlUThI 0€3 CHUCTEMBbI
onoBenlieHus. Ilpu 3TOoM BpeMmsi OJOKMpPOBaHUS 3BAKYallMOHHBIX MYyTEeH Tsy; HA ATaXKE MOXKapa
IPUHUMAaeM DPAaBHBIM | MUH B COOTBETCTBUU C TPEOOBAHUSMH CTPOMTEIbHBIX HOPM U TpaBHII
IIPOEKTUPOBAHUS 3JaHUM M coopyxeHui. PacuerHoe Bpems dBakyanuu t, ompeneneHHoe B
COOTBETCTBUM C TEMH K€ HOpMamH, paBHO 0,47 MuH. Bpems Havana sBakyalluM Ty,, IPUHUMAEM
paBHBIM 2 MuH. BeposTHOCTh 3Bakyaruu P,, 11 sTaxa mokapa BeluuciseM 1o dopmyse (5)
MIPUIIOKEHHUS 2.

_1-047

Py = = 0,265

BepositHocTh Q; BeIUMCIsIEM TTO (hopMmyie (3) npuinoxeHus 2.
Q5 = 0.0004{1-(1-(1-0,265(1-0,0010}(1-0,%5 = 146107

[Mockonbky Qz>Q";, To ycnosue OezomacHoCTH Ajis JoAei mo dopmyie (2) npunoxedus 2 Ha
JTake MOKapa HE OTBeuaeT TpedyeMoMmy, - W, CJIEIOBATEeNbHO, B pacCCMaTPUBAEMOM OOBEKTE He
BBITIOJTHSIETCS] TIPH OTCYTCTBUHU CUCTEMBI OTTOBEIIICHHUS.

4. OnpenenuTh KaTErOPHIO U KJIACC B3PHIBOONACHOM 30HbI OMEILIEHUSI, B KOTOPOM pa3MelIaeTcst
TEXHOJIOTMYECKHUM MPOLIECC C UCIIOJIb30BAHUEM AIIETOHA.

4.1. JlanHble O3 pacueTa

AIIETOH HaXOJUTCS B ammapare ¢ MaKCUMaJIbHBIM 00BheMOM 3arojaHeHus V,y,, paBHbM 0,07 M3, u
B IICHTpE MOMEIICHHs Haj ypoBHeM moja. JlnuHa L; HamopHOro U 0o0BOASIIEro TpyOOIpPOBOIOB
muametpom d 0,05. M paBHa cootBeTcTBeHHO 3 ¥ 10 M. [Ipom3BoaurenpHOCTh ( Hacoca 0,01 M-MuH

Orkimouende Hacoca asroMaruueckoe. OO0wveM V), mnowmemrenus coctasisier 10000 M
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(48%24%8,7). OCHOBHBIE CTPOHUTEIbHBIC KOHCTPYKLUHU 3JaHHS >KEIe300€TOHHBIC, W TPEAEIbHO

JONYCTUMBIN MPUPOCT JABJICHUS A8 porr st Hux cocrasiser 25 klla. Kparnocts 4 aBapuitHoOi
BEHTUJISILMM paBHa 10 gl

CkopocTh BO3AYIIHOIO IOTOKA M B IOMEILIEHUH IIpU paboTe aBapuilHON BeHTWIsLMU paBHa 1,0
M-c Temneparypa aleToHa paBHa TeMmieparype Bozayxa u coctaBisgeT 293 K. [lmotHocTh p
arerona 792 kr-m".

4.2. Pacuet

OGbeM aLeToHa M°, BBIIIE/IICTO H3 TpYOOIIPOBOJIOB, COCTABIISIET

] . 2
001 2+$-13=0,046,

Ve =g T+

r7€ T - BpeMsi aBTOMaTUYECKOTO OTKIIFOYEHHUS HAacoca, paBHOE 2 MUH.
3
O0beM MOCTYNUBIIETO alETOHA, M~, B TIOMEIICHHE

Vg =Vep + ¥ = 0046 + 0,07 = 0116

o 2
[Inomanp pa3nuBa aleToHa NpUHUMaeM paBHOU 116 M”.
Ckopoctb ucriaperust (Wyey), Kr-¢ M, paBHa

Wiep = 10°107%-77./58.08 24,54 =144 1073
Macca napos aretona (M), kr, 00pa3yromuxcs Ipu aBapuilHOM pa3JiuBe paBHA
Mo=144.107 .116. 3600 = 601,3.
CrnenoBarenbHO, TNPHUHMMAEM, YTO BECh pPA3JMBIIMICSA alETOH, KI, 3a BpeMs aBapUIHOM
curyanuu, pasHoe 3600 ¢, ucrapurcsi B 00beM MOMEIICHHS, T.€.

g =0116"792 =515

CrexnoMeTrpuueckas KOHIEHTpalus apoB alleToHa npu =4 paBHa

100

=— =491 (no cbvern).
1+424 4 ( )

T

KOHHGHTpaHI/IH HACBIIICHHBIX IMAPOB MOJIYYaCTCA paBHOﬁ

24 54
O, =100 222 =24 22 (no obveig).
B 1013 ( A0V )

Otnomrenue Cy/(1,9-Ccp)>1, cnenoBatensHo, npuaumaem Z=0,3.
CB0OOIHBIN 00HLEM ITOMEIIEHUS, M

Fog = 0,8 10000 = 5000,

BpeM}I HucnapcHus, 4, COCTaBUT

T:M: 550 =0153
144.116

Koadduunent nonyyaercs paBHbIM
E=10-0153+1=253
MaxkcumanbHO BO3MOXKHASI Macca alleToHa, KT

_ 254818000 2,414 2,53

= 2455,
g00-100-03




[Mockoapky mMy(91,9 kr)<mmax(249,8 kr), TO mNoOMeUIeHWE B 1EJIOM OTHOCUTCA K
HEB3PbIBONOKAPOOIIACHBIM.

-2
Paccrostaust Xy g, Yaxns ¥ Zyxns COCTABISIOT P yYpoBHE 3HaunMMocTu Q=5-10

05
550 127259
Hgrpge=Ygppe = 119506 48[3800111 Y ] =77.85

0.5
o000, La7as8 ) 0.42,
2600 2,91

Zvrs=03536 8,?[ In

rac

51,%-100
2,53 24,22 2414 5000

iy = 24,22[ ] =259 (no cbvery).
4.3.3akn4eHue
Takum 00pa3oM, B3pBIBOOE30IIACHBIC PACCTOSIHHSI COCTABIISIOT COOTBETCTBEHHO Rg>7,85 M m
Zs>3 M.
B3peiBoonacHas 30Ha ¢ pasmepamu Rg<7.85 M u Zs<3 M otHocuTcs K Kiaccy B-la.
CxemaTHuecky B3pbIBOONIACHAs 30HA U300pakeHa Ha 4epT. 9.
/] 2 S
[ ,\“5-”'.',/',,5;.
A ’/

PRV SRS 5 s

/5 ™™ LJ{L'J T

$

1 - nomelenmne; 2 - annmapar; 3 - B3pbIBOONACHAS 30HA

Yepr. 9

5. OmpenenuTh KaTErOpUi0 MPOU3BOACTBA, B KOTOPOM HAaXOJUTCS y4acTOK oOpabOTKH 3epHa U
IIUKJIOH TSI ONIPEJICIICHUST 36PHOBOM MBLTH B CHCTEME BEHTUIISIIIAH.

5.1. lanHble nyig pacyera

Macca 3epHOBOW TMBLIM, CKalUIMBAIOMICHCS B MHUKIOHE M, cocraBimser 20000 .
[Tpou3BOIMTENBHOCTh MUKIOHA ( MO mbUIH cocTaBiseT 100 r-MuH . Bpemsi t aBTOMaTH4eckoro
OTKJIIOUEHUsI IHUKJIOoHA He Oosiee 2 MuH. CBOOOMHBIN 00beM momenieHus: Vg, paseH 10000 M,
OcranbHble ucxonusle nannsie: M=500 r; B1=1; n=14; K,=0,6; K,=1; K;,=1; Q=16700 KI[>K~KF'1;

T7,=300 K; Cp=1,0 KI[)K-Kr'l; 7,=300 K; C,=1,0 KI[)KKF'I; ps=1,29 KM P =25 xlIla; P,=101
klla; Z=1,0.

5.2. Pacuyer
Macca OTJIOKHBIICHCS TTBUTA K MOMEHTY O4epeTHOM YOOPKH T, COCTaBUT

_ _ 14
__500 [,.,.1-0-08
1+1- 0,6 0.6

]

WMo

] lz = 3146,

Pacuetrnas Macca mbLUIH, T, y9acTBYIOIIEH B 00pa30BaHUU B3PHIBOOMIACHOW CMECH, paBHA
Bl = Mg K tim, tor)K;=23346
MaxkcuMaabHO BO3MOXKHYIO MAcCy TOPIOYEH IBUTH, KT, BBIYHCIIIEM 110 (hopmyIie
Ao Ty Tl g Vs

- =574,
Pl X%




5.3. 3aknwueHue

3HaueHHMe M, He TMPEBBINACT Mmax, CIEIOBATEIBHO, IIOMEIIEHUE HE OTHOCHUTCS K
B3PBIBOIIOKAPOOIIACHBIM.

6. Paccuntarh BEepOSTHOCT, BO3HMKHOBEHHUS IOKapa OT €MKOCTHOI'O ITYCKOPETYJIUPYIOLIETo
anmnapata ([TPA) nns momunecuentusix Jlamn Ha W=40 Bt u U=220 B.

6.1. Jlannble 11 pacyeTa NpuBeaACHBI B Ta0I. 13.

B pe3ynprare ucnbITaHUM MOJIYy4EHO:

Tabnuma 13
Temmepartypa 0601109kH B HanOoJee HarpeToM MecTe IpH paboTe B aHOMAIBHBIX pekuMax, K
[TapameTtp JnurensHbIi Pexxum ¢ KOpOTKO3aMKHYTBIM JnurenbHbIN IyCKOBOM PEXHUM C
ITYCKOBOH PEXUM KOHJICHCATOPOM KOPOTKO3aMKHYTBIM KOHJICHCATOPOM
T 375 380 430
c 6,80 5,16 7,38
6.2. Pacuer

Pacuet Bo3HuKHOBeHUs moxkapa ot [IPA Benem no npunoxkenuto 5, [IPA sBnsercs coctaBHOM
YaCThIO U3JIETUs C HATMYMEM BOKPYT HETO FOPIOYEro Marepuaia (KOMIayH, KIEeMMHas KOJIOJKA);
npousBeneHue Bepositocteir Q(/7P)xQ(H3) o6o3naunm depes Q(ai); Torma M3 MPHIOKEHUS S
MOJKHO 3aI1caTh

K
Qa=008) | 2 Q) (T |
il

rne Q, - HOpMaTHBHAas BEPOATHOCTh BO3HMKHOBEHHS IOXKapa IMpU BOCILUIAMEHEHUH ammapara,
paBHas 10®;

Q(B) - BeposITHOCTD BOCILZIAMEHEHHS allliapaTta Wi BEIOPOCca U3 HEro IUIAMEHH P TeMIIepaType
nosepxHoctu [IPA (B Hambonee HarperoM MecTe), paBHOW WM IpEBBILIAIOIICH
KPUTHYECKYIO;

Q(ai) - BeposTHOCTH PabOTHI amnmapara B i-M (I0KapOOIACHOM) PEXKUME;

Qi(Ti) - BeposATHOCTH NOCTMXKEHHsSI MOBEPXHOCTHIO ammapara (B Hauboiee HArpeToM MecTe)
KPUTHYECKOH  (TTOKapooracHOW) TeMIepaTypbl, KOTOpas paBHa TeMIIeparype
BOCIIJITAMEHEHUS (CaMOBOCIJIAMEHEHUS ) N30JIALIMOHHOTO MaTepHuaa;

K - 9rcIio MOXKapoOnmacHbIX aHOMAIBHBIX PEKUMOB Pa0OTHI, XapaKTEPHOE JJIsl KOHKPETHOTO
ucnonHenus [1PA.

JUis OLIEHKM MOXapHOH OMacHOCTHM NPOBOAMM HCHbITaHHWE Ha JecsaTh obOpasuax [IPA. 3a

Temreparypy B HauOojiee HAarpeToM MecTe INpUHMMaeM cpeaHee apudMeTHuecKoe 3HaYeHHE
TeMIIepaTyp B UCTIBITAHUSIX

10
2.0
= 4=l

T
Ty

HOHOJ’IHHT@HBHO OIpEACIACT CPEAHCE KBAAPATUICCKOC OTKIIOHCHHUE

BepositHocTh (Q(Ti)) Berumcisiem mo gopmyiie (156) npunoxenus 5
Qi =1-8,,
riae ©; - 6e3pa3MepHBIN MapameTp, 3HAYeHHUE KOTOPOTO BBIOMPAETCS MO TAOJIMYHBIM JTaHHBIM, B
3aBHCHMOCTH OT 0€3pa3MepHOro mapamerpa o, B pactpenencanu CThIOJCHTA.
Beruncnsiem (o) mo gpopmyne
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J_ 0T = Tep)

a
rjae Ty - KpuTUYecKas TeMIeparypa.
3nauenue (1) npumenutenbHO 11 [TPA Beruucisiem o gpopmyiie

10
D (T + Ty
Ty =22
X 20

rae Ty, Ty - Temmeparypa ; j-ro ammapara (B HauOojee HarpeToM MeCTe), COOTBETCTBEHHO, IIPH
MOSIBJICHUU TIEPBOTO JIbIMa U MPU «BBIXOJIE» ammapara u3 cTpos (MpeKkpalieHuy ToKa B 1IETH).
3unauyenne Q(B) Boruncisem no hopmyse (155) npunoxenus 5 npu n=10.
3HavyeHne KpuTHUeckor Ttemmeparypbl (Ti) cocraBuimo 442,1 K, mpu 3ToM U3 JecsaTu
UCIIBITYEMBIX alliapaToB y ABYyX ObUI 3adukcupoBan BeiOpoc miamenu (Mm=1 Q(B)=0,36).
Pesynbratel pacyera ykazansl B Ta01. 14.

Tabnuna 14
JnurenpHblil IyCKOBOM Pexxum ¢ KOPOTKO3aMKHYTBIM JnurenbHbIN IIyCKOBOU PEXUM C
[Tapamerp L2 . -
pexum (i=1) KoHJeHcaTopoM (i=2) KOPOTKO3aMKHYTBIM KOHIeHcaTopoM (i=3)

0,06 0,1 0,006
30,9 37,8 4,967

1 1 0,99967

0 0 0,00033

6.3. 3akinoUeHue
Takum o00pa3om, pacueTHass BEPOATHOCTb BO3HMKHOBeHHUs Tmoxapa oT [IPA pasna Q.=
(0,06-O+O,1-O+O,006-O,00033)-0,36:7,1~10'7, YTO MEHBIIIE 1-10’6,. T.e. [IPA nmoxxapoGe3omnaceH.

IMPUJIOKEHUE 7
CnpasoyHoe

TPEBOBAHUSA MMOKAPHOM BE3OINACHOCTH IO COBMECTHOMY XPAHEHHIO
BEHIMECTB U MATEPHUAJIOB

TpeboBanust nperHa3HAYAIOTCS JUISL BCEX MPENNpUATHIl, OpraHn3auuil 1 00bEKTOB HE3aBUCHMO
OT UX BEJOMCTBEHHON MOJYMHEHHOCTH, MMEIOUINX CKJIaAbl WM 0a3bl JJIi XpaHEHHUsS BEIECTB U
MaTepHuaoB.

TpeboBaHust HE pacpOCTPaHAIOTCA Ha B3PbIBYATHIE U PAJMOAKTUBHbBIE BEILIECTBA U MaTepUabI,
KOTOPBIE JOJKHBI XPAHUTBCS U NIEPEBO3UTHCS I10 CIIELUAIbHBIM IIPABUIIAM.

BenoMmcTBeHHbIE JTOKYMEHTBI, PETIAMEHTHUPYIOLIME MOXKApHYI0 0€30MacHOCTh HpPU XPaHEHUU
BEIIECTB M MaTEpUAJIOB, TOJDKHBI OBITh MPUBE/IEHBI B COOTBETCTBHH C HACTOSIIIUMH TpeOOBaHUSMHU.

1. OBIIME ITOJIOKEHUA

1.1. Bo3MOKHOCTb COBMECTHOTO XPAaHEHHUS BELLIECTB U MAaTEPUAJIOB ONPEAEIIAETCS HA OCHOBAaHUH
KOJIMYECTBEHHOTO ydeTa II0Ka3aTeledl MOKAPHOM OMNAaCHOCTH, TOKCHYHOCTH, XHMHYECKOU
AKTUBHOCTH, a TAK)KE OJHOPOJHOCTU CPEACTB MOKAPOTYIICHUS.

1.2. B 3aBHCHMOCTH OT COYETaHHs CBOWCTB, MEPEUMCICHHBIX B M. 1.1, BemecTBa U MaTepHaIbl
MOTYT OBITh COBMECTUMBIMHU MJIM HECOBMECTHUMBIMH JPYT C IPYTOM IIPH XPAaHEHUH.

1.3. HecoBMecTMMBIMHM Ha3bIBAIOTCSI TaKWE BEIIECTBA M MAaTepHalbl, KOTOPbIE IIPU XPaHEHHUH
COBMECTHO (0e3 yueTa 3aIlIUTHBIX CBOMCTB Taphl WIIM YIIAKOBKH);

YBEJIMYUBAIOT TMOKAPHYK OMACHOCTh Ka)KJIOT0 U3 pacCMaTpUBAEMbIX MAaTEPHAIOB U BEIIECTB B
OTIEIIbHOCTH;

BBI3BIBAIOT JOIOJHUTENIBHBIE TPYJHOCTH IIPH TYILIEHUU 110XKapa;

yCYTyOJISIFOT 9KOJIOTUYECKYI0 OOCTaHOBKY IPH MOape (10 CPaBHEHUIO C MOXKapOM OTAEIbHBIX
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BEIIECTB M MAaTEPUAJIOB, B3SATHIX B COOTBETCTBYIOLIEM KOJIMYECTBE);

BCTYMAIOT B PEAKLIMIO B3aUMOJICHCTBUS APYT C IPYroM ¢ 00pa30BaHHEM OMACHBIX BEILIECTB.

1.4. TTo moTeHIMaTbHON OMACHOCTH BBI3BIBATH IOXKAp, YCUJIMBATh OMAcHbIE (AaKTOPHI MOXKapa,
OTpaBIATH cpeAy obOutanus (BO3AyX, Bomy, MoYBy, (uopy, dayHy W T.A.), BO3JIEHCTBOBATh Ha
YeJIOBeKa 4epe3 KOXKY, CIU3UCTBIE OOOJOYKH JBIXaTEeIbHBIX IyTEH IyTEM HEMOCPEICTBEHHOTO
KOHTaKTa WJIM HAa PACCTOSIHUM KaK MPU HOPMAaJbHBIX YCIOBHUSX, TaK M MpPH MOKape, BEleCTBa U
MaTepuabl JJATCSA Ha pa3psbl:

0e30macHkIe;

MaJIOONAacCHBIE;

OTIaCHBIE;

oco0oomacHbIe.

B 3aBucumocTu OT paspsiia BeuiecTBa U MaTepuaia Ha3HA4aloTCs YCIOBUS €ro XpaHeHHs (CM. II.
1.5-1.9).

1.5. K Ge3onacHbIM OTHOCST HEroprovMe BeEIeCTBA M MaTepuajbl B HErOproued yHmakoBKe,
KOTOPBIE B YCIIOBHSIX IOXapa HE BBIIENAIOT OMACHBIX (TOPIOYUX, SIOBUTHIX, €IKHX) MPOIYKTOB
Pa3IoKEHUS WIM OKUCIICHUS, HE 00pa3yrloT B3PHIBYATHIX WMIIU TMOXKAPOOIMACHBIX, SJOBUTHIX, €AKUX,
9K30TEPMHUECKUX CMECEN C IPYTUMU BEIIECTBAMHU.

besomnacHbie BeliecTBa M MaTepHalbl CIEAYyeT XPaHUTh B MOMEIIECHUSX WM Ha IUIOMIAJIKaX
J000r0 TUNA (€CIM 3TO HE IPOTUBOPEUUT TEXHUUECKUM YCIIOBUSAM Ha BEILECTBO).

1.6. K mMamoonacHbIM OTHOCSIT TakHe€ TOPIOYUE M TPYAHOTOPIOYHE BEIIECTBA M MaTepHallbl,
KOTOpbIE HE OTHOCATCA K 0e30macHbIM (M. 1.5) U Ha KOTOpbIE HE PAaCHpPOCTPAHAIOTCA TPEOOBaHUS
T'OCT 19433.

MasnoonacHble BEIIECTBA PA3AEIAIOT HA CIEAYIOLINE TPYIIIIbL:

a) )KUJKUE BEIIeCTBa ¢ TeMIepaTypoi Bembiiku 6onee 90 °C;

0) TBepjable BEIIECTBA M MaTEpHajbl, BOCIUIAMEHSIOIIUECS OT JCWUCTBHUS Ta30BOM TOpENKH B
teyenue 120 ¢ u Oolee;

B) BEIIECTBA M MAaTepHANIbl, KOTOPHIE B YCIOBHUSX CHEIUAIBHBIX HCIBITAHHA CIIOCOOHBI
caMoHarpeBatbcsi 10 Temieparypsl Hmwke 150 °C 3a Bpemsa Oonee 24 4 mpu Temmeparype
okpy»xkatomei cpeast 140 °C;

I) BelecTBA M MaTepuaibl, KOTOpble TP B3aUMOJAEHCTBUM C BOJOW  BBLAEIIO
BOCIIJIAMEHSIOIIMECS ra3bl ¢ HHTEHCUBHOCTEIO MeHee 0,5 I[M3 Kr'l-q'l;

1) BElleCTBa U MaTepHalbl SAOBUTHIE CO CPEIHECMEPTENbHON 10301 MPU BBEACHUU B JKEITYI0K
6omee 500 Mr-kr' (ecim omm xuukne) wim Gomee 2000 Mr-M™l (ecim OHM TBEpHBIE) WIH CO
CpeHeCMEpTENbHOM J030M TMpW HAHECEHMH Ha KOXy Oomee 2500 MIKTS WM €O
CpeIHecMepTeNbHON 10301 Npu BIbIXaHUH Oosee 20 MrﬂM'g;

€) BellecTBa W MaTepuaiabl cialdble eakue M (WIM) KOPPO3UOHHBIE CO CIEAYIOIIUMHU
MOKa3aTesIMH: BpeMs KOHTaKTa, B TEUCHHE KOTOPOTO BO3HUKAET BUAWMBIA HEKPO3 KOXKHON TKaHU
KHUBOTHBIX (OenbIX Kpbic) Oosiee 24 4, cKOpocTh Koppo3uu ctanbHoi (C13) 1 anromuHueBoi (A6)
MOBEPXHOCTU MeHee | MM B ro.

1.7. K ManoomnacHbIM OTHOCSATCS TaK)K€ HETOPIOUKE BEIeCTBAa U MaTepHalbl 1o 1. 1.6 B roproueit
yIaKOBKE.

MasnoonacHble BeIIecTBa M MaTepHalibl JOMYCKAETCS XPAHUTh B MOMELICHUAX BCEX CTENeHen
OTHECTOMKOCTH (KpoMme V cTeneHu).

1.8. K omacHeIM OTHOCATCS TOpIOYME W HEroplovHe BeIIecTBAa M MaTepualibl, oOiajaroiue
CBOWCTBaMH, MPOSIBJICHNE KOTOPBIX MOXKET PUBECTH K B3PHIBY, MTOXKapPY, THOEIN, TPAaBMHUPOBAHHUIO,
OTpaBJICHHUIO, OOJYYEHHIO, 3a00JIEBAaHUIO JIOJEH M JKUBOTHBIX, MOBPEXKICHHIO COOPYXKEHUH,
TPAHCHOPTHBIX cpeacTB. OnacHble CBOMCTBAa MOTYT MPOSIBIATHCS KaK MPU HOPMAaJIbHBIX YCIOBUSX,
TaKk W TMPU aBApUHHBIX, KaK Yy BEIIECTB B YHUCTOM BHUJE, TaK M MpPH B3aHUMOJCHCTBUU HX C
BEILIECTBAMM M Marepranamu Apyrux kareropuit mo ['OCT 19433.

OmnacHbple BemiecTBAa M MaTepuaibl HeoO0XoauMo XpaHuTh B ckiagax | wu I cremenm
OTHECTOMKOCTH.

1.9. K ocoboomacHbIM OTHOCSTCSI TaKH€ OMacHble (CM. 1. 1.8) BemecTBa U MaTepHalbl, KOTOPbIE
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HECOBMECTHUMBI C BELLIECTBAMU M MaTepHalaMu oJHOM ¢ HumMu kareropuu o [OCT 19433,
OcoboonacHbele BemecTBa W MaTepHAIbl HEOOXOIWMO XpaHuUTh B ckiagax | m Il crenenum
OTHECTOMKOCTH MPEUMYILIECTBEHHO B OTACIBHO CTOSIIUX 3AaHUSIX.

2. YCJIOBUSA COBMECTHOI'O XPAHEHUSA BEILECTB U MATEPHUAJIOB

2.1. BemectBa W Marepuanbl, OTHOCANIMECS K pas3psay OcoOOOHMacHBIX, MPU XpaHECHHU
HEOOXOJMMO pacroiaraTh Tak, Kak yka3aHo B Ta0um. 15.

2.2. BemecTBa U MaTepualibl, OTHOCSIIMECS K Pa3psiAy OMACHBIX, IPU XpPaHEHHUH HEOOXOAUMO
pacrnoiararh TaK, Kak yKa3aHo B Tabi. 16.

2.3. B mopsake UCKIIOYCHHS JOIMYCKAeTCs XpaHEHHEe OCOOOOMACHBIX M OMACHBIX BEIIECTB U
MaTepualioB B OJHOM ckiaje. [Ipu 3ToM ux HeoOX0oMMMO pacronaraTh Tak, Kak yka3aHo B Ta0u. 17.

2.4. B 0JHOM MOMEINIEHUH CKJaJa 3alpemiacTcs XpaHUTh BEIIECTBA U MaTEpUabl, UMEIOIINE
HEOHOPO/IHBIE CPE/ICTBA MOXKAPOTYIICHUS.

MNPUJIO)KEHHUE 8

METO/ ONPEJEJEHMS BE3OMACHOM MJIOIIAIU PASTEPMETH3ALIMA
OBOPY/IOBAHUSI

Hacrosmuii meton mpenHazHadyeH JUisl ornpeneieHusi 0e30MacHoi IJIOmaan pa3repMeTH3alun
(Takas TwIOImIAAb COPOCHOTO CEUEHHUS MPEIOXPAHUTEIBHOTO YCTPOMCTBA, BCKPHITUE KOTOPOU B
MIPOLIECCE CTOpaHMsI CMECH BHYTPU O0OPYAOBaHMS, HANPUMEDP, allllapara, MO3BOJSET COXPAHUTH
MOCJICIHUM OT pazpyuieHus Wik aedopmaiii) TEXHOJIOTHUYECKOro 00O0pYIOBaHHUSA, B KOTOPOM
oOpamarorcsi, nepepadaThIBAIOTCS WM TOJY4YalOTCS TOpPIOYME Ta3bl, >KUJIKOCTH, CIOCOOHBIE
CO3/1aBaTh C BO3JyXOM HJIH JIPYT C JIPYrOM B3pBIBOOIACHBIE CMECH, CrOparollMe JIAMUHAPHO WUJIU
TypOyneHTHO BO ppoHTambHOM pexume. Pazrepmerusanus - Hanbosee pacpoCTpaHEHHBIN CI0Cc00
[10’KapOB3PbIBO3AIIUTHl TEXHOJIOTMYECKOTO 00O0pYy/IOBaHUS, 3aKJIIOYAIOLIUIICS B OCHAILEHUH €ro
MpeI0OXpaHUTENbHBIMU MeMOpaHaMu U (UJIM) IPYTUMH pasrepMETU3HPYIOMIMMH YCTPOMCTBAMU C
TaKoOM TUIOMIAJbI0 COPOCHOTO CEUEHHUs, KOTOpash JOCTaTo4YHa ISl TOTO, YTOOBI MPEJOTBPATUTH
paspylieHre o0OpyIOBaHUs OT B3PbIBA U HMCKIIOUUTH IMOCIEAYIOINIee MOCTYIJICHHE BCEl MaccChl
rOpIOYEro BEIECTBA B OKPYKAIOIlee IPOCTPAHCTBO, T.€. BTOPUYHBIN MOXKap.

Meton He pacmpocTpaHSieTCsl Ha CHUCTEMbl, CKIOHHBIE K JIETOHAIIMK WM OO0BEMHOMY
CaMOBOCIUIAMEHEHHIO.

1. CYIIHOCTBb METOJJA

be3zonacHyro Iiomangs pasrepMeTU3alud ONpPENeNaoT 0 pacuyeTHbBIM (hopMysaM Ha OCHOBE
JaHHBIX O TIlapamMeTpax TEeXHOJIOTHYECKOro OOOpYJOBaHUs, YCIOBUSAX BEAEHHUS IIpolecca U
MOKa3aTeNsIX M0KapOB3PbIBOOIIACHOCTHU BEILIECTB.

Meton ycTaHaBIMBAaeT 3aBUCUMOCTh O€30MACHOI IUIOMIAAM pa3repMeTH3alMM OT o0beMa U
MaKCHMaJIbHO JOIYCTUMOIO JaBJIE€HUs BHYTPU HEroO, JAABJICHUS U TeMIepaTypbl TEXHOJIOIMUECKON
Cpelpl, TEPMOAVMHAMMUYECKHX M TEPMOKMHETHYECKHX IIapaMeTpPOB TOpIOYEH CMECH, YCIOBUMI
UCTEUEHUs, CTETIEHU TypOyIH3auu.

2. POPMYJIbI 1J151 PACYETA BE3OITACHOM IIJIOIMIAJIA PASTEPMETU3AIIAU

2.1. bezomacHyr IUIOmAAh  pa3repPMETH3AIMA  TEXHOJIOTMYECKOTO  OOOpYIOBaHUS C
ra3omapoBbIMU  CMECSAMHU  ONPEIESNSIOT MO  CIEAYIOIUM  Oe3pa3MEepHBIM  KpPUTEpUATIHHBIM
COOTHOIIICHUAM:

7y YD

B, — 1) (158)

JJIA 060pyI[OBaHI/I$I, paCCUUTAHHOI'O Ha MAKCUMAJIIbHOC OTHOCUTCIBHOC HOAaBJICHUC B3pPbIBa

< i
L, =2 (Ipu OJHOBPEMEHHOM BBINOJIHEHUH YCIOBHS feZ2p B 3HameHatene Gopmynsl (158)

COMHOXXHTEIh 7 =1) OTCYTCTBYET), U
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7= 0.9 20 ~ )
T NE (159)
JUIsE 000PYJOBAaHHUS, BBIICPKHBAIOIIECTO JIABJICHHE B3pPhIBA B JUANA30HE OTHOCUTENBHBIX 3HAUCHUN
24, 4,
B dopmynax (158) u (159) npuHATH cieayronme 0003HaueHus (MHAEKCH I, U, €, M OTHOCATCS

COOTBETCTBEHHO K HayaJbHbIM IIapaMeTpaM, IapamMeTpaM TOprYeld CMeCH, XapaKTepUCTUKam
TOPEHUs B 3aMKHYTOM COCY/JI€, MAKCUMaJIbHBIM JOIYCTUMbIM 3HaueHUsIM). KoMriuteke nonobus

1 uF RTH% 1

W= ' r—
%
) v M) Su
T.€. MpPEACTaBJIAeT COOOW € TOYHOCTBIO JIO IOCTOSIHHOIO MHOXMTENS IPOU3BEICHHE JIBYX
oTHOmEHUHA - d((EeKTUBHOW TUIOMAAM pa3TepPMETH3AMH K BHYTPEHHEH IOBEPXHOCTHU

cepuueckoro cocysra paBHOro oObeMa M CKOPOCTH 3BYKAa B HCXOJHOM CMECH K HayaJlbHOM
HOPMAJIBHOW CKOPOCTH IIaMeHH. B BbipakeHunu a1 komruiekca nogoous W (160):

b
U - qUCIIO «IIHY;

Ho K03 PULIMEHT pacxoaa MpU UCTEUEHUU CBEXeH cMecu U (WIM) MPOAYKTOB CrOpaHUs dyepe3
YCTPOICTBO B3pbIBOpa3pekeHHs (MpeAoxpaHHUTeNbHas MeMOpaHa, KialaH, pa3repMeTH3aTop M
T.L.);

F - momanp pasrepmernsaiuu (COPOCHOTO CEUSHHUS ), M

V - MakcuMasbHBI BHYTPEHHUH 00BbEM COCyza, B KOTOPOM BO3MOXKHO OOpa3oBaHHE Toproueit
ra30MapoBOil CMECH, M

R = 8314 Jix-kmoms K™ - YHUBEpCaJIbHas Ia30Bas IOCTOSIHHAS;

Tyi - TeMmneparypa roproueit cmecu. K;

M; - .MonexkynspHas Macca rOproYei CMecH, KI-KMOJTB

Sui - HOpMaITbHAsI CKOPOCTh PACIPOCTPAHEHUS IUIAMEHHU TPU HAYaJbHBIX 3HAYCHUSX JAaBICHHUS U
TEMIIEpaTyphI FOPIOUEH CMeCH, M-C ™.

Hpyrue o6o3Hauenus B popmynax (158) u (159):
E

T, ==
" E

- OTHOCUTEIIbHO€ MAaKCHMaJbHO JOIMYyCTUMOE JaBJE€HUE B ammapare, KOTOpoe He
MPUBOJAUT K €ro JeGopMaluu U (WIK) pa3pyLeHHIO;

Pm - abcomoTHOE MaKCHMAaJIBHO JIOIYCTHMOE JIaBJICHHUE BHYTPH armapara, KOTopoe He TIPUBOIUT
K ero aegopmanuu u (win) paspyuienuto, I1a;

P; - abcomoTHOE Hava bHOE JTABJICHUE TOPIOYEH CMECH B ammapare, P KOTOPOM IMPOHCXOTUT
MHUIMKMpOBaHUe ropenus, [1a;

P' - abCoOoTHOE NaBJICHHWE B MPOCTPAHCTBE, B KOTOPOM IPOUCXOAHMT HUCTCUYCHHE, B MOMEHT
JOCTHKEHHUSI MaKCUMAJIbHOTO JaBJIEHUS B3pbIBa BHYTpH amnmnapata (atmocdepa, OydepHast eMKOCTh
u T.11.), [1a;

i, =

2|

- OTHOCHUTEIBPHOE MAaKCHUMaJlbHOE JABJIICHHE B3pbIBA JIAHHOW TOPHOYEN CMecH B
3aMKHYTOM COCY/E;

P. - abcomoTHOE MaKCHMaJbHOE JaBJICHHE B3pbIBAa JAHHOM TOprovyeil cMecH B 3aMKHYTOM
COCYJIE IIPY HAYaJbHOM JaBiieHUH cmecH Pj, 11a;

Ei - xo3¢pdunuent pacmmpeHus NPOAYKTOB CrOpPaHHsS CMECH NpPU HAYalbHBIX 3HAYEHUSX
JABJICHUS U TEMIIEPATYpHI;

A - (akrop TypOymu3anWH, TPEICTABISIFONIMA COOOH B COOTBETCTBHHM C NpUHIUIOM [ 'yu-
MuxenbcoHa OTHOIIEHHE JICHCTBUTENBHOM TOBEPXHOCTH (pOHTAa IJIAaMEHH B ammapare K
MIOBEPXHOCTU c(epbl, B KOTOPYIO MOXHO cOOpaTh MPOIYKTHI CrOPaHUs, HAXOIAIIMECS B JaHHBIN
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MOMEHT BpEMEHH BHYTPH COCY/Ia.

2.2. ©opmyinel (158) u (159) mMoryt ObITh HCHOJIB30BAHBI KAk IS ONpEAEICHHs Oe30MacHOM
TUIOMIA/IA PA3TePMETH3AINH [IPU MPOCKTHPOBAHUHN 00OPYIOBAHUS 110 MAKCHMAIBHO JOITYCTUMOMY
OTHOCHUTEIILHOMY JIaBJICHUIO B3pbIBA B ammapare 7z, (mpsmas 3ajava), Tak ¥ JUIs ONpeacicHUs
MaKCHMaJIbHO JOMYCTUMOTO Ha4aJIbHOTO JABJICHUS TOPIOYE cMecH P; B ammapare, pacCUMTaHHOM
Ha MakCHMaJbHOE JIaBjcHHE Pp, ¢ y)Ke€ UMEIOMUMCS COPOCHBIM JIFOKOM ILIomaapio F, HampuMmep
Ipu aHanu3e aBapuil (oOpaTHas 3agaya).

2.3. ®opmyast (158) u (159) oxBaThBarOT BECh AHMANa30H BO3MOXHBIX JABJIECHHH B3pbIBa B
1<m, &,

00OpYIOBAaHUU C PA3TUYHOMN CTEIIEHBIO HErePMETUIHOCTH

2.4. ®opmynel (158) wu (159) 3amucanbl B Oe3pa3sMEpHBIX HE3aBHCHUMBIX IEPEMEHHBIX,
BBITCKAIOIIUX U3 YCIIOBUS aBTOMOJICIILHOCTH MPOIIECCa Pa3BUTHS B3pPhIBA B HEICPMETHIHOM COCY/IE,
9TO JleNaeT WX OoJiee YHHBEPCATbHBIMA M HArJSIIHBIMH. MakcHMalbHOE JaBICHHE B3pbIBA B
HErepPMETHUYHOM COCYJIe SBJISCTCS HMHBAPUAHTOM PEIICHUS CHCTEMbl YPAaBHCHHH JTUHAMHKHU
pa3BHUTHS B3PHIBA NIPU MMOCTOSHHOM OTHOIICHUU (pakTopa TypOyIH3auy ¥ K KOMIUIEKCY TOI00US
W.

[TorpeniHoCTh OmnpeAeacHus TruaMeTpa COPOCHOTO CEYCHHUs Mo MHKEHEpHbIM (popmynam (158),
(159) B cpaBHEHHMH C TOYHBIM KOMIIBPIOTEPHBIM pCIICHHEM CHCTEMbI Au(depeHIInaTIbHBIX
ypaBHEHU AMHAMUKH Pa3BUTHUS B3pbIBa cOCTaBisieT 0koyo 10 %.

3. CTENEHD BJUSIHUSA PA3JIMYHBIX MAPAMETPOB HA BE3ONACHYIO
IJIOLIA T PASTEPMETU3ALIMM

3.1. B HacrosmeM MeToJe pealin30BaH E€AMHBIM MOIXO0J K pacueTy IUIOMAA COPOCHOTO
CCUCHHMSI, 3AKJIFOYAIOIINNCS B yUYETE BIIMSHUS PA3JIMYHBIX MApaMETPOB M YCJIOBUI Ha BEIUYHUHY
0e30macHOl IMJIOMIa U pa3repMeTU3aluu MMOCPEJACTBOM COOTBETCTBYIOIIETO M3MEHEHUS 3HAUCHHS
bakTopa TypOyIH3aIuu.

3.2. ®akTop TypOynH3aluu - OCHOBHOW MapaMeTp, OKa3bIBAIOIINMA OIMpEAeIIAIoNee BIUSHUE Ha
BEJIMYMHY 0€30MacHOM TUIOMIAId Pa3repMeTH3aIIH,

[TorpemHocTs onpeseneHust TEepMOAMHAMUYECKUX MapamMeTpoB - Ej, 7, ¥s, rne ** - nokasarens
annabarel TPOJYKTOB CrOpaHUS CMECH, BXOAANMX B pacueTHbie (opmynsr (158) u (159),
COCTABJISIET MPOLIEHTHI, MOTPEIIHOCTh ONpeseieHuss KodpduiueHTa pacxoaa L, MOJEKYISPHOU
Macchl ToproYel CMecH U HOPMabHON CKOPOCTH PACHpPOCTPAHEHHUs TUIAMEHHM COCTAaBIISET JECATKU
npoueHToB. OmmOka B BbIOOpE 3HaueHUM oObeMa ammapaTa, TEeMIEpaTypbl U JaBICHHUS CMECH
TaKke He IMPEBBIIIAET NPOIEHTOB WM AECATKOB NPOLEHTOB. [lorpemHocTs ke B onpeaeaeHun
3Ha4YeHus (akTopa TypOyJIn3aluu MOXKET COCTABIISATH COTHH MPOIICHTOB.

3.3. Pacuer 6e3omacHoil momany parepMeTH3aluyu MpoBOIAT A Haubojee B3phIBOOMACHBIX
(OKOJOCTEXMOMETPUUYECKUX) CMECEH, €ClIi He JJOKa3aHa HEBO3MOXHOCTh MX 00pa3oBaHMs BHYTPHU
amrmapara.

4. BABUCUMOCTb ®AKTOPA TYPBYJIM3AIIUU OT YCJIOBUM PA3BBUTHA
B3PbIBA

4.1. 3aBucuMocTh (akTopa TypOyNIH3allUh OT YCIOBUWA pPa3BUTHS TOPEHUS MOXKET OBITh
npencTaBieHa Gopmynon

r=(1+a}) 1+agi% a; + a +%
v 7e (161)
B KOTOPO SMIUpruyecKkre Kod(PPUIIUEHTHI a1, 8o, 83, 84 ONMPEACIIIOT 10 Tabm. 15.
Tab6numa 15

Ivnupuyeckue ko3GGuumneHTsl 15 pacyera pakropa TypOyauzanmu®

VYcnoBus Ppa3BUTHS FOpeHI/IH** | OMITUPUYCCKHUC
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KOD(PPUIIMEHTHI
aq ay ds ag

Obwem cocyma V mo 10 M3; CTETIeHh HETePMETHIHOCTU FIvZ3 o 0,25 0,15 4 1 0
O6beMm cocyna V 10 200 v, ! < L2

HavyallbHO OTKPBITHIE COPOCHBIE CEUEHUS 0 0 2 0

HaYaIbHO 3aKPHIThIE COPOCHBIC CCUCHHUS 0 0 8 0
O6Bem cocyra V 10 200m3, 257 % 7, .

HAYaIbHO OTKPBITHIE COPOCHBIC CCUCHHUS 0 01 08 1,2

HavyallbHO 3aKPBIThIE COPOCHBIE CEUEHUS 0 0 2 6
Ob6wem cocyma V mo 10 M3; CTETIeHb HETePMETHIHOCTH FIV2R no 0,04; mammume

c6pocHoro TpyGonposoza, <% “2:
0e3 OpOIICHNS HCTEKAIOIINX T'a30B 0 0 4 0
C OpOMICHHEM HCTEKAIOIINX Ta30B 0,15 4 1 0

* JIJig OTCYTCTBYIOIIUX B TaOJIHIIC YCIOBHI Pa3BUTHS TOPEHUs, HApUMeEp s 00opyaoBanus oobremom 6osee 200
M°, 3HaueHHe (paKTOPa TypOYIH3ALMH ONPEACIISIOT KCIOPTHO.

** Eciii B YCJIOBUSAX Pa3BUTHs TOPEHHS 3HAYCHHUE KAKOr0-JIMOO MapaMerpa HEe OrOBOPEHO, TO OHO MOXKET OBITh
JIIOOBIM B JIOTYCTUMOM JHaria3oHe.

4.2. Biussnue ob6bema ammapara

JUst TIONBIX AIIapaToB 00beMoM MeHee | M° 3HaueHHe dakTopa TYpOyIH3army y, =1+2.

C pocrom oObeMa ammapara 3HadeHHWe (pakTopa TypOyIM3alMH YBEIMYHUBACTCS W JUIS TOJBIX
anmapatoB 00beMoM O0komo 10 M° %=2,5+5 B 3aBUCHMOCTH OT CTCIICHH HErepMETHYHOCTH
(oTHOMICHUE FIvY 3) armapara.

Jlnsi cocymoB o6beMoM 10 200 M° pasmmunOil (OpPMbI ¢ HE3HAYHTENHHEIMH BCTPOCHHBIMH
BHYTpPb JIEMEHTaMHU 3HaueHue GpakTopa TypOyau3aluu He IPeBbIaeT ¥ =8.

4.3. Bnusnue ¢popmbl anmapara

JU1s TEXHOJIOTMYECKOTro O00OpY/AOBaHMs C OTHOIIEHHWEM JJIMHBI K JHaMeTpy 10 5:1 MOXHO
cuMTaTth, u4Tro ¢opMa ammapata HE BIUSET Ha 3HaueHuWe (axkTopa TypOynIH3alUM, TaK Kak
yBEJIMYEHUE MOBEPXHOCTHU IJIAMEHU M3-3a €r0 BBITSATUBAHUS 10 (opMe anmnapara KOMIIEHCUPYETCS
YMEHBIICHUEM TTIOBEPXHOCTH B pe3yibTare 0oJjiee paHHETO KacaHHs IIaMEHEM CTEHOK COCya.

4.4. BnusHue HavyalbHOW repMeTH3alMU anmnapara

Jlig nonsix anmaparoB oobemom 10 200 M ¢ HAYaTBHO OTKPBITBIMU COPOCHBIMU CEYEHUSIMHU,
HampuMep JIIOKaMH, 3HadeHue ¢akTopa TypOynIM3allMd HE MpeBbINIACT Y=2, JUId alnapaToB ¢
HayalbHO 3aKpbITHIMM COPOCHBIMH CEYEHUSMH (MeMOpaHbl, pa3repMeTH3aTopbl U T.JA.) He
npeBbImaeT y=8.

4.5. BnusHue cCTeneHU HErepMeTUUYHOCTH ammnapara F/v23

VYBenuueHue CTeneHu HErepMEeTUYHOCTH FIV?® B 10 pa3 (ot 0,025 o 0,25), yTo paBHO3HA4YHO
YBEIMYEHUIO TUIOIAAN pasrepMmeru3anuu B 10 pa3 ans oJHOrO M TOTo K€ ammapara, IpUBOJIUT K
BO3pacTaHuio (hakTopa TypOyIM3amun B 2 pasa (1is armaparoB oGbeMoM okomo 10 M° ¢ x=2.5 1o
x=5).

4.6. BnusHue MaKCHMMaJbHO JONYCTHMOTO JaBJEHHUs B3pblBa B ammapare
(koppenupyeT ¢ BIUSHHAEM JaBICHUS pa3repMeTHU3aINH)

IIpy yBenMMYEHUH OTHOCUTEILHOTO MAaKCHMAJIbHO JIOIYCTHMOTO JaBJICHHs B3pbIBa BHYTPHU
obopynoBanus (MpoYHOCTH O0OOpyIOBaHWS) B aAWamnazoHe 1<my<2 3HadyeHue (Qakropa
TypOynmu3anuu He n3MeHsiercss. C pocTOM OTHOCHUTEIHFHOTO MaKCHMAaIbHO JOMYCTHMOTO JIaBICHUS
B3pBIBA BBIIIE Tm>2 (IO Tm=Te) /U1 HA4aJbHO OTKPBITBIX COPOCHBIX CEUEHHH 3HaueHHue (akTopa
TypOynuzauuu cHikaercs ¢ 2 no 0,8, mns HaualdbHO 3aKpBITHIX - € & 710 2. DTOT pe3yibTaT
corjacyercst ¢ (pU3MUECKUMH MPEACTaBICHUSIMH O TOM, YTO MpHU OONbIIEM 3HAYCHUM TaBJICHUS
B3pBIBa, KOTOPOE BBIJEPKUBACT anmapaT, MEHBIIIE IJI0MIa b COPOCHOTO CEYCHHs, a CIIC0BATENBHO,
(GpPOHT IUTaMEHH MO/IBEPraeTcs MEHbIIEMY BO3MYIIAIONIEMY BO3/IEHCTBHIO.

4.7. BnussHue yCIOBUHN HCTEUCHUS

Ecnu ucteuenue roprodeil cMecu M NMPOIYKTOB CTOPAHUS OCYIIECTBISIETCS 4yepe3 COpPOCHBIM



TpyOOIIPOBOJ, PACIOJIOKEHHBIH 32 pPasrepMETH3UPYIOIIUM 3JEMEHTOM U HMMEIOUIMA JuaMeTp,
MPUOM3UTENHHO PABHBIM AUAMETPY COPOCHOTO OTBEPCTHS, TO 3Ha4YeHHE (hakTopa TypOyIM3aluu
BHE 3aBUCUMOCTH OT 00bema cocyna (mo 15 MS) NpUHUMAIOT ¥=4 (71 COCYAOB CO CTEIEHbIO
HErepMETUYHOCTHU FIV?®  okono 0,015+0,035, xorma oOcHalIEHHE COCYAOB COPOCHBIM
TpYOOIPOBOOM OMPABAAHO MO COOOPAKEHUSIM Pa3yMHOTO COOTHOIICHHS XapaKTEPHBIX pa3MepoB
cocyzia u TpyoonpoBoIa) IpH YCIOBUU Ty<2.

[Ipn ocHameHMH CHCTEMBI pasrepMeTHU3allMM OPOCUTENEM WU JPYTUM aHaJOTHYHBIM
YCTPOHCTBOM, YCTaHOBJIICHHBIM B TpPYOONpOBOAE HEMOCPEACTBEHHO 3a pa3repMeTH3aTOpOM IS
MojayM XJaJareHTa B HCTEKAOIIyI0 U3 ammapaTa cMechb, 3HaueHue Qaxtopa TypOyiIu3anuu
MPUHUMAIOT TaKUM JKe, KaK MPH UCTCUCHUU HETIOCPEACTBCHHO U3 anmapara B atMochepy. Db dext
MHTEHCU(UKAIMU TOpEHUsT B CoOCyAe Ipu cOpoce ra3oB uepe3 TpyOONpOBOA HCHUE3aeT IMpH
yBEJIMUYEHUU AaBiieHus pasrepmerusanuu 10 0,2 Mlla npu nHayansHOoM naBinenuu 0,1 Mlla.

4.8. Biusinue ycloBHI pa3repMeTu3anuu

«MTrHOBEHHOE» BCKpPBITHE COPOCHOTO CEUEHHs] MOBBIACT BEPOSTHOCTh BO3HHUKHOBEHHS
BUOPALIMOHHOTO TOPEHMSI BHYTPH ammapaTa. AMIUIUTY/a B aKyCTUYECKOW BOJHE BUOPAIIMOHHOTO
ropeHuss Moxket jgocturath 3HadeHud 0,1 MIla. IlepememmBanue cmecu, Hampumep
BEHTUJISITOPOM, B IIPOIECCE PA3BUTHUS B3PbIBA NMPUBOAUT K YMEHBIICHUIO aMILTUTYIbI KOoueOaHU
JTaBJICHUS.

[1naBHOE BCKPBITHE COPOCHOTO OTBEPCTHUS, HAPUMED C MOMOIIBIO MAIIOMHEPIIMOHHBIX KPBIIIIEK,
CHIDKaeT 3HaueHwe (QaxkTopa TypOynmm3anmu. B Tex ciydasx, Korga BpeMmsi cpaOaThIBaHHS
pasrepMeTU3HUPYIONIEr0 YCTPOHCTBA COM3MEPHUMO C BPEMEHEM TOpPEeHHsI CMECH B COCyAe, MpHU
orpesieieHuH  0€30MacHO IUIOMAANM pa3repMeTHU3alud  HEeoOXOIMMO YUUTHIBATh IHHAMUKY
BCKPBITHSI COPOCHOTO OTBEPCTHSL.

4.9. BiussHue npensTcTBUN U TypOyInu3aTOpOB

Bompoc o0 BAMSHUM pPa3NWYHBIX TPENATCTBUA Ha MYTH PacHpOCTPAHEHUS IUIAMEHU U
TypOyJEHTHOCTH B CMECH Iepes] (PPOHTOM IUIAMEHH SIBIISIETCS OJHUM U3 OIPENEISIONINX B BEIOOpE
3Ha4yeHus: ¢akropa TypOymuzauuu. Haubosnee mpaBUIBHBIM METOIOM ONpEAETCHUs 3HAYECHUs
dakTopa TypOymM3anmuMM TpH HAJUYMU BHYTPH amimapara CIOXKHBIX MPEMATCTBHA |
TypOy/NIH30BaHHONW CMECH MOXXHO CUHMTaThb METOJl, OCHOBAHHBIM Ha CpPaBHEHUU pPACUETHOU H
AKCIEPUMEHTATBHON TUHAMUKH (3aBUCHMOCTD JIaBJICHHE - BPEMSs1) B3pbIBa.

YckopeHHe MjIaMeHU Ha CIeLUabHBIX MPEMATCTBUAX AOCTUraeT 3HaueHui y~15 u bosee yxe B
cocyaax o0bemMoM okoio 10 M.

Jis  yrneBoJOpOJOBO3YIIHBIX cMecell TypOYyJIeHTHOE paclpoCTpaHEHHE IUIaMEHU C
aBTOHOMHOM  TreHepauueil  TypOyJleHTHOCTM BHYTPM 30HBI TOpPEHHMS  XapaKTepusyercs
MaKCHUMaJIbHBIM 3HaUeHHeM (akTopa TypOynmmu3anuu y=3+4.

IIpy HCKyCCTBEHHO C€O37aBaeMOW H30TPOMHON TypOYJIEHTHOCTH MaKCHUMajJbHOE 3HAa4YeHUe
¢daktopa TypOynM3alMM TpPU TOYEUHOM 3aKUTaHMM He ImpeBblmiaer x=4+6. JlanpHeiiee
YBEIIMYCHUE CTENICHH N30TPOITHOM TypOyJIEHTHOCTH MPUBOJHT K TAICHUIO TUTAMEHH.

Jlist cocy10oB €O BCTPOCHHBIMM M TOJBM)KHBIMU 3JIEMEHTAMH, BIUSHHE KOTOPBIX Ha 3HAYECHUE
dakTtopa TypOynu3almMM HE MOXKET ObITh B HACcTOSIIEe BpPEMsl OLIEHEHO, HalpuMep C
UCMOJb30BAHUEM JIMTEPATYpPHBIX JAaHHBIX WM OKCIEPTHBIM METOAO0M, BBIOOp (hakTopa
TypOyNH3anuy T0JKEH OBITh OTPAaHWYCH CHU3Y 3HaYeHHEM Y =8.

4.10. Koappumuent pacxona |

Koadduunent pacxona [ sBISETCS SMOIMPUIECKUM KO3(PPUIMEHTOM, YUUTHIBAIOLUIUM BIHSHHUE
peayIbHBIX YCJIOBHIM HCTEUYEHHS Ha BEJIMYMHY pacxojla rasza, OINpPEAENEHHYI0 IO H3BECTHBIM
TEOPETUYECKHM MOJICIIbHBIM COOTHOIICHUSIM.

Jnist peoXpaHUTEIbHBIX MEMOPAaH U Pa3TepPMETU3NPYIOIINX YCTPOUCTB C HEIOCPEICTBEHHBIM
cOpocoM mpoaykTa B3pbiBa B armoctepy, kak mnpaBuio, p=0,6+1. Ilpm Hammuum cOPOCHBIX
TpybompoBogoB p=0,4+1 (Bkarowas ciy4aii C Tomadedl XmajgareHta B TpyOOmpoBOj
HETIOCPEICTBEHHO 3a MEMOpaHOit).

3nayenue kod(duumeHTa pacxoma BO3pacTaeT B YKa3aHHOM [MANa30HE C YBEJIUYECHUEM
CKOPOCTH MCTEUYECHUSI U TEMIEPATyphl HCTEKAIOIETrO ra3a, ¢ pocTaM GakTopa TypOyIH3auu.



ITpousBenenue kodpduureHTa pacxoia Ha IIOMAb pasrepMeTu3anun LF npeacrasiser codon
3¢ PeKTUBHYIO IUTONIAIb pa3TePMETHU3AIIIH.

4.11. Ananor npunnuna Jle latense-bpayHna

CornacHo KpuTepuaibHOMY cooTHomeHuto (158) oTHocuTenbHOE H30BITOYHOE JaBJICHHE
B3pbIBa

(7 -1~ [fw] . (162)

Teopernueckne U SKCIEPUMEHTAIBHBIE HCCIENOBAaHUS Ipollecca CropaHus Trasa B
HErepMETUYHOM COCyJleé TO3BOJWIM YyCTaHOBUTH aHanor mnpunuuna Jle Illarense-bpayna:
ra3olMHaMUKa FOPEHUs ra3a B HET€pPMETUUYHOM COCY/JI€ PEarupyeT Ha BHELIHEE U3MEHEHHE YCIOBUI
MPOTEKaHUs Tpolecca B TOM HANpaBlIE€HUHU, MPHU KOTOPOM HSPQEKT BHEIIHEro BO3ACHCTBUS
ocnabnsercs. Tak, yBenmu4eHuUe ¢ LEIbI0 CHU3UTH JaBJICHHE B3pbIBa IUIOLIAIU pa3repMmerusanun F
B 10 pa3 B cocyzne o6bemMom nopsiaka 10 M® COIPOBOXKIAETCS yBeln4YeHneM Gaxtopa TypOyIu3aiuu
x B 2 paza. Ousmueckoe OOBSCHEHHWE HAOIIONAEMOTr0 SBJICHHUS JOCTAaTOYHO TIPOCTOE: C
yBEJIIMYEHUEM IUIOLIAAN pa3repMeTH3alliy BO3PAacTaeT BO3MYIIAIOIIee BO3ACHCTBHE Ha (POHT
IJIAMEHHU.

N30bITOYHOE aBiIeHKE B3pbIBa KOPPEIUPYET COTNIACHO KPUTEPUAIBHOMY cooTHOoIIeHuo (162) ¢
otHomeHueM (y/ u)z, a HE TPOCTO . YMEHBIICHHE pa3Mepa SYCHKH TypOYIH3UPYIOLIeH PeIeTKH,
MpHUBOJIAIICe K Bo3pacTaHuio (akropa TypOymm3amuu B 1,75 paza (¢ 8 mo 14), conpoBokmaeTcs
CYLIECTBEHHO MEHBIINM YBETUYCHUEM OTHOLICHHs /| - jauiib B 1,1 paza. CkazaHHOe HEOOXOAUMO
VYUTHIBATh NMPHU 3HAYCHHUSIX (PaKTOpa TypOymH3auu y>5.

5. ONMPEJAEJEHUE HOPMAJIbHOM CKOPOCTH PACIIPOCTPAHEHUSA IIVIAMEHHA
U TEPMOJUHAMUNYECKUX ITAPAMETPOB

5.1. HopmanbHass CKOpPOCTh XapaKTEPHU3YeT PEaKIMOHHYIO CIOCOOHOCTh TOPIOYUX Ta30BBIX
cMecel mpu  (QPOHTAIBHBIX peXHUMax TropeHus. Haumbonee mNepCleKTHUBHBIM — SBISETCS
AKCIIEPUMEHTAILHO-PACUETHBI METOJI ONTHUMHU3AIMH, TO3BOJISIONIMN OMPENesAT HOPMAIbHYIO
CKOPOCTh B O0MO€ MOCTOSSHHOTO 00beMa B IIMPOKOM JIMANa30HE TeMIlepaTtyp U AaBieHuil. Merton
m3noxed B [OCT 12.1.044.

Bxopnsmiee B kpurepuanbhbie cooTHomenus (158) m (159) B cocraBe xomrmiekca W 3HaueHue
HOPMAaJIbHOW CKOPOCTH PACIPOCTPAHCHHS IUIAMEHH Syi TPH JaBJICHHH U TEMIIeparype,
COOTBETCTBYIOIIUX Hayally Pa3BUTHUS B3pPbIBA, MOXKET OBITH OINPEAETCHO IKCIEPUMEHTAIHLHO Ha
aTTECTOBAaHHOM OOOpYJOBAaHUHM WJIM B3STO W3 HAYYHO-TEXHMUYECKOW JIUTEPATYPHI, MPOIIEAIICH
OLICHKY JTOCTOBEPHOCTH NPHUBEAEHHBIX B HEM NaHHbIX. ECiM JaHHBIE 0 HOPMaIbHON CKOPOCTH MpHU
XapaKTEPHBIX JJII TEXHOJOTHUECKOTro Mpolecca AaBieHuu P u temneparype I OTCYTCTBYIOT, TO B
OTPaHUYEHHOM JHaNa30He YKCTPAMOISIIIMA MOKHO BOCTIONBH30BAThCS JIJIsl OLEHKU (HOpMYIIoit

s=s5 2| [E]
VAN (163)

r7ie Syo - U3BECTHOE 3HAYCHHE HOPMaJIbHOM CKOPOCTH MpH AaBiieHuu P, u temnepatype 7o,
N ¥ M - COOTBETCTBEHHO OapHUECKUI U TEMIIEPATYPHBINA MOKAa3aTEH.

B mmnanazone paBnenuit 0,04+1,00 MIla u temneparyp 293+500 K nnsi crexuomMeTpruecKux
cMecell MeTaHa, TMpOIaHa, reKcaHa, TeNTaHa, aleTOHa, M30MpOoIaHola M OeH30J7a C BO3JIYXOM
3HaueHHEe OapUYecKoro ToKa3aTels C pPOCTOM JaBJICHUS M TeMIepaTypbl CBEXeH cMecu
YBEJIMUMBACTCS W JIOKUT B uHTepBaie - 0,5+0,2, a 3Ha4YeHWE TEMIEpPaTypHOro IOKAa3aTels
YMEHBIIAeTCs W HaxoauTcs B auamazoHe 3,1+0,6. [Ipm 3HAYCHMSAX MABJICHUS W TEMIIEPATYPHI,
OnMu3KuX K atMoc(epHbIM, 3HAYCHHs] 0apUUECKOTO M TEMIEPATypHOTO MOKa3aTels A TOPHYUX

ra3ornapoBO3AYIIHBIX CMECel MOTYT ObITh MPUHATHI B IIEPBOM MPUOIHKEHUU COOTBETCTBEHHO n=-
0,5 1 m=2,0.
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5.2. TepMoaMHAMHUYECKUE TapameTpbl Ej, Te, Yp ONPENEISAIOT MYTEM TEPMOAMHAMHUYECKOTO
pacuera, HalpuMep Ha KOMIIBIOTEPAX, 110 U3BECTHBIM METOIUKAM.
3HaueHue k03P PUIMEHTA PACITUPEHUS 10 OMPEICTICHUTO

- M7,
oT

b i

rae Tpi ¥ My - COOTBETCTBEHHO TEeMIlEpaTypa W MOJEKYJISIPHas Macca IPOJYKTOB CrOpaHHMs
roproueii CMeCH IpH HayalbHBIX JaBJICHHH M Temieparype. MOJEKYISIpHYIO MacCy CMecH
HJICATbHBIX Ta30B OMPEICIIAIOT M0 (hopMyIie
M =EM My
! (164)
rae M; 1 nj - COOTBETCTBEHHO MOJIEKYIISIpHAsk Macca U MOJISIpHAst JIOJIA j-TO KOMIIOHEHTa CMECH.
3nayeHns KOd((UIMEHTA PACHIMPEHHs] MOTYT OBITh TaKXe OIpEesieHbl M3 HPUOIMKEHHOTO
ypaBHEHHSI
-1
E=14+——.
Ve (165)

B T1abn. 16 mnpuBeneHbl pacCUMTaHHBIE HAa KOMIIBIOTEPE 3HAYCHHUS TEPMOIUHAMHYCCKHX
MapaMeTpoB JJIsi HEKOTOPBIX CTEXMOMETPUYCCKUX Ta30MapOBBIX CMECEH B MPEIIOJIOKECHUU, YTO
MIPOJYKTHI CTOPAHUSI COCTOAT U3 clenyromux 19 kommnonenToB B ra3oBoit (aze: Hy, H2O, COz, Ny,
Ar, C, H, O, N, CO, CHy4, HCN, 0y, O3, OH, NO, NO,, NH;, HNOj. Crexuomerpuieckyro
KOHIICHTPALIUIO TOPIOYETO Py B BO3AYXE CPEAHEH BIAXKHOCTH OMPEACIISUIN 110 H3BECTHOM (hopMmyiie

B L
48445 8+ 1 (166)
rie [ - CTeXMOMETPUYECKHH KOI(PGUIMEHT, paBHBIM KOJIMYECTBY MOJEKYJI KHCIOpOJa,

HEOOXOIUMBIX JUTSI CTOPAHUST MOJICKYJIBI TOPIOYETO.
Ta6nuna 16

PesysbTaThl pacyera 3HAYEHUM T, Y, Ei, Thi M IKCIIEPUMEHTAIbHBbIC 3HAYEHUSA HOPMAJIbHOI
CKOPOCTH Sy /IS HEKOTOPbIX CTEXHOMETPHUYECKHX Ia301apoBbIX cMeceil MPU Ha4YaJdbHOM
nasjaenum 0,1 MIla u remneparype 298,15 K

Toprouee dopmyna Per, Yo 00. T, Yo E; Thi S, mct
Meran CH, 9,355 8,71 1,25 7,44 2204 0,305
IMpomnan CsHg 3,964 9,23 1,25 7,90 2245 0,32
H-Tekcan CgHis 2,126 9,38 1,25 8,03 2252 0,29
H-Ienran C;Hqg 1,842 9,40 1,25 8,05 2253 0,295
AneToH C3;HsO 4,907 9,28 1,25 7,96 2242 0,315
H3onponanon C;sHgO 4,386 9,34 1,24 8,00 2220 0,295
Benson CeHs 2,679 9,30 1,25 7,99 2321 0,36

JI1s1 MHOTOKOMIIOHEHTHBIX CMecel M CMecel, MPOBEJECHUE PAacUeTOB MO KOTOPBIM MO TEM WIIU
HWHBIM IIPUYKWHAM BBI3BIBACT TPYAHOCTH, OIMPCACICHNEC MAKCUMAJIbHOI'O OTHOCHUTCIIBHOI'O JaBJICHHUA
B3pbIBa T, a CJIENOBATENbHO, U Kod(dunmenTta pacumupenus E; mo dopmyne (165) mpoBoasT mo
cootBercTByIOIIEe meroauke [OCT 12.1.044.

6. BIUSIHUE CBPOCHBIX TPYBOITPOBO/10B

6.1. COpocHble TpyOOIIPOBOBI UCTIONB3YIOTCS NI OTBOJAA MPOIYKTOB TOPEHUS B O€30MacHOe
MECTO, HalpUMEp B MPHEMHYI OY(PEpHYI0 €MKOCTh HJIM 32 TEPPUTOPHIO I1€Xa, YTO TO3BOJISCT
CYIICCTBCHHO CHU3UTHL BCPOATHOCTL BO3HUKHOBCHHUSA BHYTPU HNPOU3BOJACTBCHHBIX HOMCH.[GHI/Iﬁ
BTOPUYHBIX TI0APOB W B3PBIBOB, YIIEPO OT KOTOPBIX 3HAYUTEIHFHO BHINIE, YeM IOTEPH OT
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MIEPBUYHBIX B3PHIBOB.

6.2. Hamuuue cOpocHOro TpyOOMpOBOJa MOXKET MPUBOJIUTH K 3HAYUTEIBHOMY (Ha MOPSIOK)
YBEIIMYECHUIO N30BITOYHOTO IaBJICHUS B3PhIBA B CPABHEHHUH CO CIIy4aeM pa3repMeTH3aluy anmnapaTa
HEMOCPEACTBEHHO B arMmocdepy. XapakTepHoe 3HadeHue (akropa TypOylaH3auu IpU
MCIOJIB30BaHUU COPOCHOTO TPyOONpOBOAA C AMAMETPOM, PABHBIM JUAMETPY MPEIOXPaHUTEILHON
MeMOpaHbl, 1 0e3 OpPOLICHHS] UCTEKAIOUINX ra3oB XJIAJareHToM y=4 BHE 3aBHCHUMOCTH OT 00beMa
3alIUIAEMOTO TT0JIOTO 000PYIOBaHUS C HETYpOYIM30BaHHON CMECHIO.

[IpoyHOCTHBIE ~XapaKTEPUCTUKU COPOCHOrO TPyOONMpoBOJAa JOKHBI OBITh HE  HIKE
COOTBETCTBYIOLIMX XapaKTEPUCTUK 3aLIUIAEMOTI0 armapara.

6.3. Ilpu mpoekTHpoBaHMM cHUCTEM cOpoca ra3o00pa3HbBIX HPOAYKTOB B Ciy4yae B3phbIBa
ra3onapoBbIX CMeCEil BHYTPHU TEXHOJIOTMYECKOTO O0OpYAOBaHUS HEOOXOIUMO MHPUHUMATh BO
BHUMaHHE BO3MOXHOCTh MHTEHCHUBHOTO JIOTOpaHHUS 3BaKyupyeMoil cmecu B cOpPOCHOM
TpYOOIPOBOIE, SBISAIOMIETOCS MPUIUHON TYypOyIU3aIllii TOPEHUS BHYTPH 3alIUIAEMOT0 00beMa.

Hawnnyummii cnoco6 nukBuaupoBath 3G(GEKT yBeIMUeHUs JaBJICHUS B3pbIBA MPU HAIUYUU B
CHCTEME IMPOTUBOB3PHIBHOMN 3AIIMTHI TEXHOJIOTHYECKOTO 000PYJOBAHUS METOIOM pa3repMeTu3aluu
cOpocHOro TpPyOOIpoOBOAa - Mojada xJjajareHta ¢ uHTeHcuBHOCTHIO (0,1+0,5) 102 M>m2ct B
MOTIEpEeYHOEe CeueHHe TPYOOMmpoBOia HEMOCPEICTBEHHO 3a MeMOpaHOil 10 ee cpabaTbIBaHUs WU
OJTHOBPEMEHHO ¢ HUM. [Ipy HamMuYUM OpOIIeHUS B TPyOONPOBOAE W HWCIOIH30BAHUHU TPHUEMHOM
€MKOCTH, HaXOJSIIeHcs o1 pa3pelieHueM, JUIMHA TPYOOIIpoBoa (10 pe3ysibTaTaM 3KCIEPUMEHTOB
10 30 M) He OKa3bIBAaCT 3aMETHOT'O BIUSHUS HA MAKCUMAJIbHOE JIABJICHHUE B3PhIBA.

VYBenuuenue naBieHus pasrepmermsamuun g0 ~0,2 Mlla (mpu HavyankHOM  JaBJICHUU
TexHosnorndeckoit cpenst 0,1 MIla) Takke IPUBOIUT K MCUE3HOBEHHIO YPPeKTa MHTCHCUPUKAIIN
B3pbIBa.

YBenndyenue quamerpa cOpocHOro TpyOOIpoBOoia OTHOCUTEIBHO TUaMeTpa COPOCHOTO CEYCHHUS
CHOCOOCTBYET CHIKEHUIO BO3JICHCTBUS N1aHHOTO 3(hekxTa nHTeHCH(DUKAIUK B3PHIBA.

7. IPUMEPBI PACYHETOB

Ipumep 1. Tomblii TexHOMOrHYeCKHii armapar oobeMoM 12 M® paccumTaH Ha MaKCHMANBHOE
n30biTouHoe nasienue 0,2 MIla (abcomotrHoe nasnenue 0,3 MIla) u npenHazHaueH i pabOThI
Ipu aTMOC(EepHOM JaBJICHHU C COJepXKalledl aleToOH pPeakIMOHHOM Maccoil. Ammapar umeer
py06amky oborpesa (80 °C). Heobxoaumo ornpeaenuts 0€30MacHyIo MI0Malb pa3repMeTH3aluU.

Hopmanbhast CKOPOCTh pacrpocTpaHeHHs IJIaMEHH HanOoJee OIIaCHOM
OKOJIOCTEXMOMETPUUYECKON  alleTOHO-BO3AYIIHOM CMeCcH IMpH aTMOC()EepHOM JIaBICHUH U
temneparype (298 K) cocrasuser 0,32 m-¢’!. CrenoBarensHo, npu Temneparype B anmnapare 80 °C
(353 K) MakcuManpbHOE 3HAUEHHWE HOPMAJIBHOM CKOPOCTH paclpOCTpaHEHUs IUIAMEHU B
coOTBETCTBUH ¢ hopmyioit (163)

S =032(353/ 298 ac e =045 A e

JlJis cCTeXHOMETPUYECKO alleTOHO-BO3AYIIHOM cMecu T.=9,28; Ei=7,96; M;=(58x0,05+28x0,95)
Kr-KMonL'1=29,5 KT-KMOJTb . [Tockompky my=0,3 MIla/0,1 MIla=3 npeBsimaer 3HaueHue 2, TO IS
BBIUMCIICHHUST  O€30MacHOM  IIIOMAAW  pasrepMETHU3alUd  BOCIOIB3YEMCS  KPUTEPUATHHBIM
cootHomenreM (159). Beipaxkenue ms komruiekca noaooust W B cootBetctBuu ¢ hopmyiioii (160)
W OTNpeieNICHHBIMA 3HAYCHUAMH Syj 1 Mj MOXeT OBITh 3alicaHo B BHJIC

_ 1 uF (2314x353)"7 1
(3633101 127 29,5 0,45

= 28 P,

rae F Hamepsior B M.
CrnenoBarenbHO, KpuTepraibHoe cooTHomeHHne (159) oTHOCUTENBHO F MOKHO 3amucarhb B BUjie
09 928-3

Fed 52 29070 a7 d e
4 28 795 i
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C yBeNMYEHHEM CTENEHH HErepMETHYHOCTH COcyna 0bbemMoM okomo 10 m° FIV?R ot 0,025 10
0,25 3nauenue ¢akropa TypOymm3anuu Bo3pacraer ot 2,5 mo 5. IIpenmonoxkum, uto ¥=2,5 npwu
p=1. IIpu 5TOM MHHMManbHas IUIOWAAs pasrepMernsammn F=0,175 Mm%, a smaunt F/V2?=0,03.
[locneanee moOATBEp)KAAeT, YTO 3HadeHHE (QakTopa TypOyaM3alMu BbIOPAHO MPABUIIBHO.
JleicTBUTENBHO, €clii Obl MBI HPEIIOJIOKUIN, YTO =5, TO MOJIYYHJIU Obl CIMIIKOM HHU3KOE IS
TaKoW CTeNeHUu TypOyau3aluu 3HAaUeHHUE F/V2/3=0,O6 (Bmecto 0,25). Utak, GezonacHas miomiaab
pasrepMeTH3aLMK COCTaBIsET B JaHHOM citydae 0,175 M%, 4To paBHO3HAYHO COPOCHOMY OTBEPCTHIO
numerpom 0,47 M.

Ipumep 2. Cocyn oGbeMoM 4 M> Ge3 BCTPOCHHBIX BHYTPb JIEMEHTOB JUIs XPAaHEHHs OSH3071a,
paccuMTaHHBIM HAa MakcUMallbHOe abcomroTHoe namienue 0,2 MIla, HEOOXOAMMO OCHACTHUTH
HAJEKHOU cuctemMoi cOpoca aBieHus! B3pbIBa C OTBOJIOM IPOJYKTOB B3phIBa MO TPYOOIPOBOIY B
6e30macHoe MecCTO.

Jlyia 0eH30510-BO3AYIIHOW CMECH CTEXHMOMETPHUYECKOTO COCTaBa MpU aTMOC(HEPHBIX YCIOBHUSIX
S.i=0,36 m-cl; Ei=7,99; M=(78x0,027+28%0,973) kr-kmomb =29,35 kr-kmoms . Jlas cucrem
pasrepMeTH3alud Cco COPOCHBIM TpyOOompoBogaM Oe3 OpOIMIEHUS HCTEKAIMUX TPOAYKTOB
XJIaJareHTOM BHE 3aBUCUMOCTH OT o0beMa cocyna y=4. Tak kak ntym=0,2 MIla/1 MIla=2, To pacuer
IUIOIIAN Pa3TepPMETU3AMH MPOBOIUM [0 KPUTEPHAIbHOMY cooTHomeHuio (158). BriOpaB B
KauecTBe 3HauUeHUs Kodpdunmenta pacxona p=0,4, moayyaem BeIpaKeHUE

2935 Y

| %036
8314x298 L AGA8-D
04 79%2-1)

(36331417 =433
F2

T.€. JUaMeTp cOpOCHOro TPyOOMpPOBOa JOHKEH COCTABIATH OKOJIO 0,7 M, UTO CIIMIIIKOM MHOTO IS
cocy/ia, SKBUBAJICHTHBIN AMaMETp KOToporo (auametp chepsl oobemom 4 M) 1,97m.

[TosToMy cucrema cOpoca naBieHus, BKIIOYas TpPyOOIpoBO/, TOJKHA OBITH CHAOKEHA CUCTEMOM
opomenusi. [Ipu 3ToM MokeT ObITh MIPUHSTO Y=1,5, a 3HAYHUT, KaK HETPYIHO BBIYUCIUTH, TUAMETP
copocHoro TpybompoBoga Oyner paBeH 0,4 M, 4TO BIIOJIHE MPHUEMIIEMO ISl TaHHOTO COCYIa,
pacCUYMTAaHHOTO HA JOCTATOYHO HU3KOE JaBJICHHE.

[Tpumep 3. PeakTop BMECTUMOCTBIO 6 M, B KOTOPOM BO3MOKHO 00pa3oBaHHME H3OMPOIAHOIO-
BO3JYIIHOW cTexuomeTpuyeckol cmecu npu gasineHuun 0,2 Mlla, coxaepxur cCioxHbIE
Bpalaronuecs: jaeraind. TpeOyercs ompenenuTh Oe30MacHyI0 IUIOMIAAb pPa3TepMETH3AIUN TpU
YCJIOBHH, YTO PEaKTOp paccuuTaH Ha u30ObiTouHoe nasinenue 0,4 Mlla (aGcomotHoe nasnenue 0,5
MIIa).

Tak kak my=0,5 MIla/0,2 MIla=2,5 Gonbmie 2, To pacuer Beaem no Qopmyne (159). Hns
CTEXHOMETPUYECKON M30MPOMaHOI0-Bo3ayIHON cMecu Mi=(60x%0,044+28%0,956) Kr~KM0nL'1:29,4
KT-KMOJIB Sui:O,295(0,2/O,1)'0’520,21 Mch me=9,3; E=8.0. [TockonbKy BJHMSIHHE BCTPOCHHBIX
neTaniell Ha TypOyJIH3aIiio OJHO3HAYHO HEU3BECTHO W O0BEM PEeaKTopa OTHOCHUTEIBHO HEBEIHUK,
BbIOMpaeM 3HaueHue x=8. [Ipu 3HaueHnu ko3pduumenta pacxoga p=1 nmeem

152
(36>< 3’14}1."3 ><62.f3 29:4 ’
o 2314<29% 05 E9329 o 2
i ~F

OTcro/la HEeTPYIHO BBIYUCIUTH, YTO JAUAMETP IMPEIOXPAHUTEIHLHON MeMOpaHbl JOJDKEH OBITh
paseH 0,5 M.

ITpumep 4 (obpatHas 3amaua). B nmaGopatoprom cocyne oobemom 0,01 M pacCcYMTaHHOM Ha
nasinenue 2,0 MIla u umeroniem cOpocHOe OTBEpCTHE [UIsl YCTAaHOBKU TMPEJOXPAHUTEIBHON
MeMOpaHbl IUaMETPOM 2,5 M, IPOBOAST UCCIEOBAHUS MO ONPEACICHUIO HOPMAIbHBIX CKOPOCTEN
pacnpocTpaHeHUs IJIAMEHH ISl CTEXHOMETPUYECKUX METaHO-BO3IYLIHBIX CMECe MpHU pa3IuyHbIX
nasneHusx. TpeOyeTcst onmpenenuTh, J0 KaKOro MAaKCHUMAaJIbHOTO HAYaJbHOTO JIABJICHUS MOXKHO
[0JlaBaTh B COCYJ TOPIOYYI0 CMECh, YTOOBI MOCJIE €€ BOCIJIAMEHEHUS B LIEHTPE COCYZa JIaBJICHUE


http://files.stroyinf.ru/Data1/4/4653/#i23741115

B3pbIBa HE NPEBBICUIIO JomycTUMOro faasnenud 2,0 MlI1a.

Tak kak ¢ pocToM [aBieHUS HOpMajbHAas CKOPOCTh IAJaeT, TO C HEKOTOPHIM 3amacoM B
KauecTBe Sy BbiOMpaem 3nauenue 0,305 M-c MOJIy4eHHOE I aTMocepHoro naBieHus. s
CTEXMOMETPUYECKOH MeTaHO-Bo3aymHon cMecu Mi=(16%0,094+20%0,906) KI-KMOJIb =269
Kr-kMoJIb - Ei=7,4; Te=8,7. 3HaucHus (dakTopa TypOynuzanuu U kKoddduimeHTa pacxoma MOTyT
OBITh IPUHATHI cOOTBeTCTBEHHO ¥=1 1 n=0,8.

HckoMoe 3HAa4YeHHE HAYaIbHOTO JABJCHHUS B3pbIBA B COCYAE BXOIUT B 3Ha4YeHHE Tm=Pm/P;j,
npudeMm P=2,0 MIla B COOTBETCTBHHM C YCJIOBHSMH 33Jladyd. 3allMCAHHOE OTHOCUTEIBHO T
KpuTepualibHoe cooTHomenue (159) npuHumaet By

ﬂ'miﬂ'e—w—ﬁ,
0.9y

a CJICA0BATCIIbHO, MAKCUMAJIbHO JOIIYCTUMOC HAa4YaJIbHOC AaBJICHUEC FOpIO‘ICfI CMECH B COCYyac
-1 -1

W E L7757 4

— =2,UMI1’17[8,?——’ E : =06 Mila,

0,9y
T.€. HE I0JbKHO npeBbImath 0,6 MIlay.
(BBeneHo gonoHuTEIbHO, U3M. Ne 1).

.-

NHOPOPMALMOHHBIE TAHHBIE

1. PABPABOTAH MunucrepctBom BHyTpeHHuX jnen CCCP, MuHucTtepcTBOM XHUMHUYECKOMN
npomsinieHHoct CCCP
PABPABOTUYUKH

A K. Muxkees, kana. skoHoMm. Hayk; J{.. FOpuenko; B.M. I'aBpuieii, kana. TexH. Hayk; A.C.
Typkos; A.5. Koponbuenko, n1-p texn.Hayk; I.. Cmenkos, n-p TexH. Hayk; A.H. bapatos, a-p
TexH. Hayk; 1.C. Momuanckuii, kana. TexH. Hayk; A.B. MaTtiomuH, kana. Texs. Hayk; B.H. Ecumn,
kaHJ. TexH. HayK; C.A. HukoHoB, kan. TexH. Hayk; B.H. Tapacos; A.H. KyxTto, kaHa. TexH. HayK;
B.H. Tumomenko, kaua. TexH. Hayk; FO.C. 30ToB, kana. Texs. Hayk; A.K. bypkaHoB, kaH/.
skoHOM. Hayk; O.I". Con; A.B. I'epacumos; M.C. Bacunwes; U.I1. Capponos; B.H. [Tapamonos;
H.B. benkun; E.®. 3axaposa; I'.T. 3emckuii, kana. xum. Hayk; B.H. buTroukuii, kana. TexH.
Hayk;B.W. 'opuikoB, 1-p TexH. Hayk
2. VTBEPXKJEH U BBEJEH B JIEMCTBHUE IlocranoBnenuem IocyaapCTBEHHOTO

komutera CCCP 110 yripaBieHUI0 KaueCTBOM MPOAYKIMH U cTanaaptam ot 14.06.91 Ne 875
3.B3AMEH TI'OCT 12.1.004-85
4. CCBIVIOYHBIE HOPMATHUBHO-TEXHUYECKHUE JOKYMEHTDbI

O603nauenrie HTJI, Ha KOTOPBIH JaHa CChUIKA Howmep nyHKTa, NOANYHKTA, pa3jena, IpUIOKEeHUs
T'OCT 2.106-68 Ipunoxenue 3
I'OCT 2.118-73 [punoxenue 3
I'OCT 2.119-73 [punoxenue 3
TI'OCT 2.120-73 [Tpunoxenune 3
I'OCT 12.0.003-74 1.3
I'OCT 12.1.010-76 15
I'OCT 12.1.011-78 2.3
I'OCT 12.1.018-93 23
I'OCT 12.1.033-81 punoxenue 1
I'OCT 12.4.009-83 Pazn. 4
I'OCT 15.001-88 [Tpunoxenune 3
T'OCT 19433-88 ITpunoxenne 7
CT CHOB 383-87 TTpunoxenue 1

5. HEPEU3JIAHMUE (suBaps 1996 r.) ¢ U3menenuem Ne 1, yTBepkIeHHBIM B OKTsiOpe 1993 r.
(MYC 1-95)
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http://files.stroyinf.ru/Data1/4/4569/index.htm
http://files.stroyinf.ru/Data1/4/4650/index.htm
http://files.stroyinf.ru/Data1/4/4657/index.htm
http://files.stroyinf.ru/Data1/4/4658/index.htm
http://files.stroyinf.ru/Data1/4/4660/index.htm
http://files.stroyinf.ru/Data1/4/4664/index.htm
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http://files.stroyinf.ru/Data1/3/3143/index.htm
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