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Hactosiiuii crangapT ycraHaBiauBaeT oOlue TpeOOBaHUS MOXApHOH 0€30MacHOCTH K OOBbEKTaM
3aIIUTBl Pa3IMYHOTO Ha3HAYeHUs] Ha BCEX CTaOWsIX WX KM3HEHHOTO IIMKJIA: MCCIeIOBaHHUE, pa3paboTKa
HOPMATHUBHBIX JOKYMEHTOB, KOHCTPYHPOBAaHUE, TIPOSKTUPOBAHNE, N3TOTOBIICHUE, CTPOUTEIHCTBO, BBITION -
HeHue ycayr (paboT), UCIbITaHUE, 3aKyNKa MPOAYKLMU II0 UMIIOPTY, IIpoJaxka IMPOAYKLMH (B TOM YMCIIE
Ha 9KCMOPT), XpaHEeHUE, TPAHCIIOPTUPOBAHUE, YCTAHOBKA, MOHTaxX, Hajlalka, TeXHUYeCKoe 0OCTyKMBaHUE,
PEMOHT (PEKOHCTPYKIIUS), SKCIUTyaTauus (MpMMeHeHue) U yTuiauzanus. st o0beKTOB, He COOTBETCTBY-
IOLIMX JeHCTBYIOIIMM HOpMaM, CTaHIApT yCTaHaBIMBaeT TpeOOBaHMS K pa3pabOTKe MPOEKTOB KOMITEHCH -
PYIOILIMX CPEACTB M CUCTEM OOecIiedeHMs MOXKapHOl 6e30MacHOCTH Ha CTaAMsIX CTPOMTELCTBA, PEKOH-
CTPYKIIMW U KCIUTyaTalluid OOBbEKTOB.

TpebGoBaHus cTaHgapTa SIBISIIOTCS 00513aTeIbHBIMU.

TepMuHbI, TpUMEHSIEMBIE B CTAHAAPTE, M X MOSICHEHUS TIPUBEACHBI B IIPUJIOXEHUHN 1.

(U3menennas penakuous, U3m. Ne 1).

1. OBIINE ITOJIOZKEHUA

1.1. TloxapHas 6e30MacHOCTb O0BEKTa JOJDKHA OOECIeUYNBAThCS CUCTEMAaMU TPEJOTBPALIEHUS TO-
’Kapa M MPOTUBOIIOKAPHOM 3aIlMTHI, B TOM YHCJIe OPTaHU3AIMOHHO-TEXHUIECKUMI MEPOTIPUSTUSIMH.

CucreMmbl moXapHOM 0€30IIaCHOCTH AOJDKHBI XapaKTEePU30BaThCS YPOBHEM OOeCIeYeHUST MOXKApHOI
6€30ITaCHOCTH JIIOAE M MaTepUaIbHBIX IIEHHOCTEH, a TAKXKe SKOHOMUIECKUMU KPUTEPUSIMU 3(hOEKTUBHOCTH
9TUX CUCTEM IS MaTepUaIbHbIX LIEHHOCTE!, ¢ YUeTOM BCeX CTaauil (HayyHasl pa3paboTKa, MpOoeKTHpPOBaHUE,
CTPOMTEJIBCTBO, IKCIUTyaTalUsl) KU3HEHHOTO 1IMKJIA OOBEKTOB 1 BBITIOJHATH OAHY U3 CICAYIOIIMX 3a1a4:

HCKJII0YaTh BOZHUKHOBEHUE M0Xapa;

obecreuynBaTh MOXKAPHYIO 0e30IIaCHOCTD JIIONEH;

obecrieunBaTh MOXApHYIO 0€30IaCHOCTh MaTepHATbHBIX IIEHHOCTEN;

obecreunBaTh MOXAapHYIO 0€30MaCHOCTD JIIOJel M MaTepUAIbHBIX IIEHHOCTEW OMHOBPEMEHHO.

1.2. OOBEKTHI HOJKHBI MMETh CUCTEMBI ITOKapHOK 0€30IMaCHOCTH, HallpaBJIeHHBIE Ha IIpeIoTBpalle-
HUE BO3NEUCTBUS Ha JIIOAC omacHbIX (haKTOPOB IMOXapa, B TOM YUCJIE UX BTOPUYHBIX MPOSIBJICHUH, Ha
TpeOyeMOM ypOBHE.

Tpebyemblit ypoBeHb 0OecTieueHusT TOXKapHOU 6€30MaCHOCTH JIIOEH C MTOMOLIbBIO YKa3aHHbIX CUCTEM
JnokeH ObITh He MeHee 0,999999 npenoTBpallieHUs] BO3AEUCTBUS OTNACHBIX (haKTOPOB B IO/ B pacyeTe Ha
KaKIOTO YejIoBeKa, a JOIYCTUMbIi YPOBEHb MOXAPHON OMACHOCTH [UISI JIIOEH TOKeH ObITh He Gonee 100
BO3IENMCTBHUSI OMACHBIX (PAKTOPOB IIOKapa, IMPEBHIIAIONINX TPENeIbHO JOIMyCTUMbIE 3HAa4eHUs, B TOI B
pacyeTe Ha KaxIOro yejaoBeka.

Merton onpeneneHusi ypoBHST 00ecTieueHus MoXKapHOi 0e30MacCHOCTU JIIOACH MPUBEAECH B MPUIOXEHUU 2%,

* IlpuBeneHHble B MPUJIOXEHMSIX 2, 3 M 5 craHgapTa METOIbl MOTYT U3MEHSIThCSI C COIJIacHsl TOJIOBHOM
opraHm3anum B obyiactu moxapHoii 6e3omacHoctu — BHUUIIO MBIl CCCP.

W3nanue odgunmaibHoe IlepeneyaTka BocmpemeHa
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1.3. OOBeKThI, HOXAphl HA KOTOPEIX MOTYT IIPUBECTH K MACCOBOMY IOPAXKEHUIO JIIOAEH, HAXOISIIINXCSI
Ha 3THX 00BEKTaxX, M OKPYKAIOIIeH TEPPUTOPUH OITACHBIMU U BPEIHBIMU ITPOU3BOACTBEHHBIMU (DaKTOpaMu
(rmo 'OCT 12.0.003), a Takxke onacHbIMU (haKTOpaMu MoXapa U UX BTOPUYHBIMU MTPOSIBICHUSIMU, TOJIKHbI
MMETh CUCTEMBbI IMOXapHOW 0e30MacHOCTH, 0OecHeyrBalollie MUHUMAIbHO BO3MOXKHYIO BEpPOSITHOCTD
BO3HUKHOBEHMS Toxkapa. KoHKpeTHbIe 3HAYeHUST MUTHIMAIBLHO BO3MOXKXHOM BEPOSITHOCTA BO3HUKHOBEHMS
rmoXkapa OIPeAeIISTIOTCS MPOEKTUPOBIIMKAMA WM TEXHOJIOTAMHU TIpY IMACIOPTHU3AlIMM 3TUX OOBEKTOB B
YCTaHOBJICHHOM TTOPSIIKE.

IlepeueHp 3THX OOBEKTOB pa3pabaThIBAETCS COOTBETCTBYIOIIMMM MUHUCTEPCTBAMU (BEIOMCTBAMU U
T. 11.) B YCTAHOBJICHHOM TTOPSIIKE.

MeTton ompeneneHUsI BEPOSITHOCTA BO3HMKHOBEHUs Moxapa (B3phiBa) B MOXAPOOIIACHOM OOBEKTE
MpUBEIEH B MPUIOXEHUHU 3.

1.4. OOBEKThI, OTHECEHHbIE K COOTBETCTBYIOIIMM KaTETOPUSIM IIO IOXKAPHOI OIIACHOCTU COTJIACHO
HOpMaM TEXHOJIOTUYECKOTO MPOEKTUPOBAHUS I ONpeNesieHUs] KaTeropuil MOMEIIEHU W 3[AaHUi To
MOXapHOH W B3PHIBOMOXAPHONW OMACHOCTU, MOJDKHBI MMETh JKOHOMMYECKM 3(h@EKTUBHBbIE CHUCTEMbI
nokapHoi 6e30MacHOCTHU.

Meton OlLIEHKHM 3KOHOMMYECKON 3(h(MEKTUBHOCTH CUCTEM ITOXapHOW 0e30MacHOCTU MpPUBEACH B
NPUIOXKeHUN 4.

1.5. OnacHbiMU (paKTOpaMM, BO3AEUCTBYIOIIMMHU Ha JIOAEH M MaTepUaIbHbIe [IEHHOCTHU, SIBJISIIOTCS:

TJIaMs 1 ICKPHI;

TOBBILLIEHHAsI TeMITepaTypa OKpYyXXaolleil Cpebl;

TOKCUYHBIE MPOAYKTHI TOPEHUSI U TEPMUYECKOTO Pa3JIOKECHUS;

IIBIM;

TOHWXXEHHAs! KOHLEHTpALIMsSI KUCI0poaa.

K BTOpUYHBIM MpOSIBICHUSIM OMACHBIX (PaKTOPOB IMoKapa, BO3NESUCTBYIOLIMM Ha JIIOJei U MaTepu-
aJbHblE LIEHHOCTH, OTHOCSITCSI:

OCKOJIKW, YaCTH pa3pylIMBLIMXCS allllapaToB, arperatoB, YCTAHOBOK, KOHCTPYKIIMUIA;

paavoaKTUBHbIE U TOKCUYHbBIC BEIIECTBA W MaTepUasbl, BBILLEAIIME U3 pa3pylIEHHbIX allnapaTtoB U
YCTaHOBOK;

9JIEKTPUYECKUI TOK, BOBHUKIIUI B Pe3ybTaTe BBIHOCA BHICOKOTO HAIPSKeHUsI Ha TOKOIPOBOISIIIINE
YacTW KOHCTPYKIIMH, aInapaTtoB, arperaTtos;

onacHble ¢axktopsl B3pbiBa 1o 'OCT 12.1.010, mpouciieainero BeaeacTBUE TOXKapa;

OTHeTYyIlallMe BelllecTBa.

1.6. Knaccudukaumst 00bEKTOB 110 ITOXAPHOM 1 B3PBIBOIIOKAPHOM OMTACHOCTH JOJIKHA TTPOU3BOANTE-
Csl C Y4ETOM JOMYCTUMOIO YPOBHS UX MOXAPHOM OMacHOCTH (TpebyeMoro ypoBHsI oOecriedeHusl MoxkapHon
0e30I1acHOCTH), a pacueThl KPUTEPUEB U TTOKa3aTesiell ee OLIEHKHU, B T. Y. BEPOSITHOCTU IMoxkapa (B3pbIBa),
— C YY4eTOM MacChl TFOPIOYMX W TPYIHOTOPIOUMX BEIIECTB M MaTepUalOB, HaXOMSIIMXCSI Ha OOBEKTE,
B3PBIBOIIOXAPOOTIACHBIX 30H, 00pa3yIoIINXCs B aBAPUIMHBIX CUTYaIlUSIX, M BOZMOXKHOTO yiIlepoa s JItoaei
1 MaTepUaTbHBIX IIEHHOCTEH.

1.7. BeposITHOCTh BOZHUKHOBEHUS IOXKapa OT (B) JIEKTPUUIECKOTO WX IPYTOro eAMHUIHOTO TEXHO-
JIOTUYECKOTo M3JeNusl Ui 00OpYyIOBaHUs MPU MX pa3pabOTKe U M3TOTOBJICHUM HE JOJIKHA IMPEBbIIIATH
3HayeHnst 10— B roz1. 3HaUYEHNMe BETMUYMHBI TOMYCTUMOI BEPOSITHOCTH TIOXAapa TIPY MPUMEHEHUN U3Ieii
Ha 00BbEKTax JOJKHO YCTAaHABIMBATHCS PAacyeTOM, UCXOIs M3 TpeOoBaHWiA M. 1.2 HACTOSILEro cTaHaapTa.
Merton omnpeaesieHUs1 BEPOSITHOCTA BO3HUMKHOBEHUS IoXkapa OT (B) 2JEKTPUUYECKUX U3IENUN MPUBEIEH B
MPUIOXKEHUN 5.

1.8. Meronuku, comepXalirecs B CTaHOAPTaX M APYTUX HOPMATUBHO-TEXHUYECKUX ITOKYMEHTaX U
TpeTHa3HaYeHHBIE TSI OTIpeesIeHsI TToKa3aTeseil oXapHOl OITaCHOCTH CTPOUTETbHBIX KOHCTPYKIIHMIA, WX
OOJIUIIOBOK M OTAEJIOK, BEIIECTB, MAaTepHUaiOB U U3IEUA (B T. 4. HE3aBEPIICHHOTO MPOU3BOACTBA) TOJIKHBI
aJIeKBaTHO OTPaXXaTb peajibHble YCIOBUS Ioxapa.

1.9. IlepeueHb U TpeGoBaHUs K 3(PHEKTUBHOCTU 3JTEMEHTOB KOHKPETHBIX CUCTEM IOXapHOH O6e3-
OINACHOCTM JOJDKHBI YCTaHABIMBATbHCSI HOPMATUBHBIMU M HOPMATMBHO-TEXHUYECKMMM TOKYMEHTaMHU Ha
COOTBETCTBYIOLLE BUIbI OOBEKTOB.

IIpumepnl pacyera mokasarteneil addexkTnBHOCTH mo nm. 1.2, 1.3, 1.7 npuBeaeHB B IPUIIOXKE-
HUU 6.



I'OCT 12.1.004—91 C. 3

2. TPEBOBAHUSA K CIIOCOBAM OBECIIEYEHHWA ITOXKAPHOI
BE3OITACHOCTHU CUCTEMBI ITPETOTBPAIITEHUA ITO2KAPA

2.1. IlpemoTBpallleHUe TMOXapa MODKHO TOCTUIaThCsl MpPEeNOTBpallleHUEM O00pa3oBaHMsl Toployeit
cpenbl U (WiM) IpeaoTBpallleHreM o0pa30BaHUS B roproyeil cpeie (WM BHECEHUSI B Hee) MCTOYHUKOB
3aXKUTaHMSI.

2.2. IlpenoTrBpaiieHre o0pa30BaHUsI TOPIOYE CpeIbl JOJDKHO 00ECIeUYNBATHCS OOHUM U3 CJIETYIOLINX
CMOCOOOB WJIM UX KOMOWHALIWA:

MaKCHMaJIbHO BO3MOXHBIM MTPUMEHEHUEM HETrOpIOYMX U TPYAHOTOPIOYMX BEIIECTB U MaTepUaJiOB;

MaKCHUMaJIbHO BO3MOXKHBIM IO YCJIOBUSIM TEXHOJIOTMU U CTPOUTELCTBA OTPAaHUYEHUEM MACCHI U (MJIH)
0o0beMa roprovyrx BelECTB, MaTepuajioB U HauboJjee 6e30MacHbIM CIIOCOOOM UX pa3MellleHUs;

U30JISILMEN roproyeli cpelbl (MpUMEHEHUEM U30JUPOBAHHBIX OTCEKOB, KaMep, KaOWH U T. I1.);

MOJJIep>XXaHWEeM Oe30MacHOM KOHLIEHTpalluyM CpPeAbl B COOTBETCTBUM C HOPMaMu W TpaBUJIaMu W
JIPYTUMU HOPMAaTUBHO-TEXHUYECKUMU, HOPMAaTUBHBIMU TOKYMEHTAMU 1 TIpaBUIaMU O€30I1acHOCTH;

JIOCTAaTOYHOU KOHIIEHTpalueil ¢JierMaTi3aTopa B BO3OAyxe 3alllMIlaeMoro odobema (ero CocTaBHOM
YacTu);

MoJIep>XXaHWeM TeMIlepaTypbl U AaBJIEHUS Cpeibl, MPU KOTOPBIX pacpoCTpaHEHUE MIaMeHU MCKITI0-
YyaeTcs;

MaKCHMMaJIbHOM MexaHU3allMeil 1 aBToMaTu3alue TeEXHOJOTMYEeCKMX MPOLEeCCOB, CBSI3aHHbBIX C 00pa-
LLIEHWEM TOPIOYMX BEIIECTB;

YCTaHOBKOM MOXapOoOIMacHOTro 000pyI0BaHNMS MO BO3MOXHOCTHA B U30JIMPOBAHHBIX ITOMEIIEHUSX WA
Ha OTKPBITBHIX TUIOIIAIKAX;

MPUMEHEHUEM YCTPOMCTB 3alllUThl TTPOM3BOACTBEHHOTO OOOPYAOBAaHUS C TOPIOYMMU BELIECTBAMU OT
MOBPEXIEHWI U aBapvii, YCTAHOBKOW OTKJIIOYAIOIINX, OTCEKAIOIINX U APYTUX YCTPOMUCTB.

2.3. IlpenotBpalleHue oO6pa3oBaHus B roployeii cpeie UCTOUHUKOB 3aKUTaHMS JOJIKHO TOCTUTAThCS
MPUMEHEHUEM OJHOIO U3 CJEAYIOLIUX CIIOCOOOB MM MX KOMOMHAIIMEM:

MPUMEHEHWEM MalllMH, MEXaHU3MOB, 00OpYIOBaHUS, YCTPONCTB, MPU SKCILIyaTallud KOTOPBIX HE
00pa3yloTcs UCTOUHUKHY 3a3KUTAHMS;

MPUMEHEHUEM 3JIEKTPOOOOPYIOBaHMSI, COOTBETCTBYIOILIETO TOXAapOOMAaCHOU W B3PbIBOOMACHOM
30HaM, TpyIlIe U KaTeropuy B3phIBOONACHOU cMecH B cooTBeTcTBUM ¢ TpeboBaHusmu 'OCT 12.1.011* u
ITpaBun ycTpoiicTBa 3J€KTPOYCTAHOBOK;

MPUMEHEHUEM B KOHCTPYKIIMU OBICTPOAECHCTBYIOIIMX CPEACTB 3allMTHOTO OTKJIIOUEHUSI BO3MOXXHBIX
WCTOYHUKOB 3aXKUTaHMUSI;

MPUMEHEHUEM TEXHOJOTMYECKOro Ipolecca U 00O0pYIOBaHUSI, YAOBJIETBOPSIONIMX TPEeOOBAHUSIM
aJIeKTpocTaThueckoi nckpoodesonacHocty mo F'OCT 12.1.018;

YCTPOMCTBOM MOJIHME3AILIUTHI 3IaHUM, COOPYXKEHUN U 000PYTOBAHUS;

MOJJICP>XXaHUEM TEeMIIepaTypbl HarpeBa IOBEPXHOCTU MallWH, MEXaHU3MOB, OOOpYIOBAaHWUS, YCT-
pPOWCTB, BELIECTB U MaTepPUaIOB, KOTOPbIE MOTYT BOMTHM B KOHTAaKT C TOPIOYEH CPENOM, HUXE MPENETIbHO
JIOIYCTHMOI, cocTapistioleit 80 % HamMeHbIIeH TeMIIepaTypbl CAMOBOCILUIAMEHEHUST TOPIOYETO;

WCKJIIOUEHMEM BO3MOXHOCTU MOSIBJIEHUS MCKPOBOTO pa3psia B TOPIOYEH Cpeae C SHEpPruei, paBHOM
U Bblllle MUHUMAJIbHOW SHEPTUU 3aXKUTaHUS;

MPUMEHEHUEM HEUCKPSILET0o MHCTPYMEHTA TPy paboTe C JIETKOBOCIUIAMEHSIOIMMUCS XKUAKOCTSIMU
U TOPIOYMMM ra3aMu;

JIMKBUJALIMEN YCIIOBUIA IJIsS TETUIOBOTO, XUMUUYECKOTO U (MJIM) MUKPOOMOJIOTHUYECKOTO CaMOBO3ropa-
HUS 0OpalllalolIMXCs BEIIECTB, MATEPUAIIOB, U3NEIUI M KOHCTPYKUMU. [TOopsIoK COBMECTHOTO XpaHEHMUS
BEIIECTB U MAaT€PUAJIOB OCYIIECTBIISIOT B COOTBETCTBUM C TIPUJIOXKEHUEM 7;

yCTpaHEHUWEM KOHTaKTa ¢ BO3AYyXOM NMUPOMOPHBIX BEILECTB;

YMEHBIIEHUEM ONPENECIIIONIETO pa3Mepa TOPIOYE Cpebl HAXE MPENEIBbHO TOMYCTUMOTO IO TOpIo-
YECTH;

BBIMOJIHEHUEM JEWCTBYIOIIMX CTPOUTEIBLHBIX HOPM, TPaBUJI U CTaHIAPTOB.

2.4. OrpanuyeHue macchl U (WId) oObeMa TOpPIOYMX BEIIECTB M MaTepUalioB, a TakKXke Haubosee
0Oe30mnacHbIi CIOCcO0 UX pa3MeELLeHUS JOJDKHBI JOCTUTAThCS MPUMEHEHMEM OJTHOTO U3 CJIEIYIOLIUX CITOCOOOB
WX UX KOMOMHALMEN:

YMEHBIIEHUEM MaccChl U (M) 00beMa rOPrOYMX BELIECTB U MAaTEPUATIOB, HAXOASIIIUXCS OMHOBPEMEH-
HO B MOMEIIEHNUU WIM Ha OTKPBITHIX TIOIIAAKAX;

* B Poccuiickoit Peaepanun aeiicteyror TOCT P 51330.2—99, TOCT P 51330.5—99, TOCT P 51330.11—99,
TI'OCT P 51330.19—99.
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YCTPOMCTBOM aBapMIHOTO CJIMBA MOXAPOOIACHBIX XXUJIKOCTEN U aBApUIWHOTO CTPABIMBAHUS TOPIOYMX
ra3oB U3 anmnaparypbl;

YCTPOMCTBOM Ha TEXHOJOTMYECKOM OOOPYIOBAaHUU CHUCTEM MPOTUBOB3PLIBHOM 3alIUTHI, METO/ OMpe-
JeJIeHnsT 0e30MacHOM IUIOIAAX pa3repMeTru3aly 000OpyIOBaHUS IIPUBEICH B MPUIOKECHNN §;

MEPUOANYECKON OYMCTKONM TEPPUTOPUM, Ha KOTOPOI pacIioyiaraeTcs OOBbEeKT, MOMEIEeHN, KOMMY-
HUKAalIWiA, anmnapaTrypbl OT TOPIOYMX OTXOAO0B, OTJIOKEHUU MbLUIK, ITyXa U T. I1.;

YIAJIEHUEM TOXAPOOIACHBIX OTXOJO0B MPOU3BOJCTBA;

3aMeHoli JierkoBocruiameHsiomuxcst (JIB2XK) u roprounx (I'’K) xuakocteir Ha moxkapo0e3oracHble
TEXHUYECKUE MOIOIIIUE CPENCTBA.

(A3menennas penakous, U3m. Ne 1).

3. TPEBOBAHHMA K CIIOCOBAM OBECIIEYEHUSA HQ)KAPHOI?'I
BE3OITACHOCTU CUCTEMBI ITPOTUBOITIO2KAPHOMU 3AIINTDBI

3.1. TIpoTuBomnoxapHas 3alluTa JOJKHA JOCTUraThCsl MPUMEHEHNMEM OZHOIO U3 CIEAYIOIIUX CIIOCO-
00B WM UX KOMOMHAIIUENH:

MMPUMEHEHNEM CPEACTB TOXKAPOTYIIEHUS M COOTBETCTBYIOIINX BUAOB ITOKAPHON TEXHUKMU,

MpUMEHEHNEM aBTOMAaTUYECKMX YCTAHOBOK IOXAPHOM CUTHAIM3ALMU U TTOXKAPOTYILIECHUS

MMPUMEHEHNEM OCHOBHBIX CTPOUTENIBHBIX KOHCTPYKIMI U MaTepUalioB, B TOM YMCJIE MCIOIb3yeMbIX
JIJIsST OOJIMLIOBOK KOHCTPYKLMI, ¢ HOPMUPOBAHHBIMU TTOKA3aTEISIMU TTOKAPHON OMACHOCTH;

MpUMEHEHUEM MPOMUTKU KOHCTPYKLIUN 00bEKTOB aHTUTIMPEHAMY U HAHECEHMEM Ha UX MOBEPXHOCTHU
OTHE3alIUTHBIX KPACOK (COCTaBOB);

YCTPOMCTBaMU, 00ECIIEUNBAOIINMU OIpaHUUEHUE PACIIPOCTPAHEHUS MOXapa;

OpraHM3aleil ¢ MOMOIIBK TEXHUYECKUX CPEICTB, BKIIOYAs aBTOMATHYECKHE, CBOEBPEMEHHOTIO
OITOBEICHUSI Y BAKyallluU JIIOJICI;

MPUMEHEHUEM CPEeACTB KOJUJIEKTUBHON W MHAMBUIYAIbHOW 3alUTHI JIOACH OT OMACHBIX (paKTOPOB
rmoxapa;

MMPUMEHEHNEM CPEACTB MPOTUBOIBIMHOM 3aIIUTHI.

3.2. OrpaHuYeHMEe paCIIpOCTPaHEHUSI MOXapa 3a Mpeaesibl ouara J0KHO JOCTUTAThCS MPUMEHEHUEM
OJIHOTO U3 CJEAYIOLINX CITOCOOOB MM UX KOMOMHAIIME:

YCTPOMCTBOM MPOTUBOIOXKAPHBIX MpeTpaj;

YCTaHOBJICHUEM TIPEAeSIbHO JOMYCTUMBIX MO TEXHUKO-2KOHOMUYECKMM pacueTaM IUIOIIAAeil MpoTU-
BOITOKaPHBIX OTCEKOB M CEKIIWIA, a TAKXKE STAXXHOCTHU 3MaHUI U COOPYKEHUIA, HO He 00Jjiee OoIpeaeTeHHbIX
HOpPMaMH;

YCTPOMCTBOM aBapUIHOIO OTK/IIOUEHUSI U MEPEKIIOYEHUST YCTAHOBOK U KOMMYHUKALIUIA;

MIPUMEHEHUEM CPEACTB, MPEAOTBPAIIAIOIINX MW OTPAaHUYMBAIOIINX Pa3IiB U paCTeKaHWE XUIKOCTEH
MpU HoxKape;

MPUMEHEHUEM OTHeIperpaXxIarllinX YCTPOMCTB B 000pyI0BaHUMN.

3.3. Kaxnaplii 00BeKT JOKEH UMETh TaKoe 00beMHO-TUIAHUPOBOUYHOE 1 TEXHUYECKOE UCITOJTHEHUE,
YyTOOBI 3BaKyallMsl JIIOJeil M3 HEero Morja ObIThb 3aBeplleHa N0 HACTYIUICHMSI Mpele/bHO JOMYCTUMBIX
3HAYCHUI OIMacHbIX (paKTOPOB MoxXapa, a MpU HelleJecoO0pa3HOCTH BBaKyalluy Obljla obecrieueHa 3alluTa
Jojeit B oobekTe. s obecrnieyeHus 3BaKyallMd HeOOXOIUMO:

YCTAaHOBUTH KOJMYECTBO, pa3Mepbl U COOTBETCTBYIOLEE KOHCTPYKTUBHOE UCIIOTHEHHE DBaKyalliOH-
HBIX MYTEH U BBIXOIOB;

00eCIeuYnTb BOBMOXHOCTh OECIPensITCTBEHHOTO ABMXKEHUS JTIOACH 10 3BAKYalIMOHHBIM TIyTSIM;

OpraHM30BaTh TMPU HEOOXOAVMMOCTH yIpaBjeHWEe IBUXKEHUEM JIIoAel MO 3BaKyallMOHHBIM MyTSIM
(CBEeTOBBIE yKa3aTesin, 3ByKOBOE U peueBOe OMOBElIeHNEe U T. 11.).

3.4. CpencrTBa KOJJIEKTUBHOM M MHAWBUAYAJIbHOM 3allIMTHI AOJDKHBI OOecreuyuBaTh 0€30MacHOCTb
JIIoJieil B TeUEHUE BCEro BpeMeHU ACHCTBUSI OMacHBIX (haKTOPOB IOXapa.

KomiektuBHylo 3amiurty cieayeT obOecrneyrBaTh C IMOMOIIBIO IMOXAapoOe30MacHbIX 30H U APYIUX
KOHCTPYKTUBHBIX peleHuii. CpeacTBa MHAMBUAYAIbHON 3alUThI CIEAYeT TMIPUMEHSITh TaKXKe ISl IoXap-
HBIX, YYaCTBYIOLIMX B TYLLIEHUU TTOXKapa.

3.5. Cucrtema MpoTUBOABIMHOM 3allIUTH OOBEKTOB JOJKHA 00eCIIeYnBaTh He3aAbIMIEHUE, CHIDKEHUE
TeMIlepaTyphl U yAaJeHUe MPOAYKTOB TOPEHUS U TEPMUUECKOTrO pa3ioKeHUs Ha MyTSAX 9BaKyallid B TeUEHUE
BPEMEHMU, TOCTATOYHOIO ISl 3BaKyallUu JIoei, 1 (WIK) KOJUIEKTUBHYIO 3alUTY JI0AeH B COOTBETCTBUM C
TpeOOBaHUSIMU TI. 3.6 M (MJIM) 3aIIUTy MaTepPUATbHBIX [IEHHOCTEIA.
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3.6. Ha xaxmoMm o0beKTe HApOMIHOIO XO3SMCTBA JOJKHO OBITH 00ECIIEYEHO CBOEBPEMEHHOE OIOBE-
1IeHue el U (MIu) CUTHaIU3alus O moXape B ero HayaJlbHOM CTaauu TEXHUYECKMMU WIM OpraHu3a-
LIMOHHBIMU CPEICTBAMU.

IlepeueHb U 0OOCHOBaHME JOCTATOYHOCTU ISl LIeJAeBON (P (PEeKTUBHOCTU CPEACTB OMOBEIICHUS U
(MIM) CUTHAIM3alMK Ha OOBEKTaX COTJIACOBBIBAETCS B YCTAHOBJIIEHHOM IOPSIAKE.

3.7. B 3maHusIX U COOPYKEHMSIX HEOOXOAUMO MPEIYyCMOTPETh TEXHUUYECKUE CpeACTBa (JIeCTHUYHbIE
KJIETKU, MPOTUBOIMOXKAPHbBIE CTeHbI, TUMThI, HAPYXKHbIE MOXaPHbIE JIECTHULIBI, aBAPUIAHBIC JIIOKU U T. I1.),
HWMEIOIIME YCTOMYMBOCTD MPU MOXape U OTHECTOMKOCTh KOHCTPYKIIMI HE MEHEE BPEMEHU, HEOOXOIUMOTO
IUISL CIaceHUS JIIOEU MpU MoXape, U pacyYeTHOTO BPEMEHU TYLIEHUS MoXapa.

3.8. s ToxXapHOUM TEXHUKM JOJKHEI OBITH OIIpeaeIeHBI:

OBbICTPOJEMCTBUE U MHTEHCUBHOCTD MOJaYM OTHETYIAIMX BEILECTB;

JIOIyCTUMbI€ OTHETYIlIall[1e BelllecTBa (B TOM YMCJIe C MO3ULMI TpeOGoBaHUI 3KOJOTUU U COBMECTH-
MOCTU C TOPSILIMMU BELIECTBAMU U MaTepUaIaMu);

HWCTOYHUKH W CPENCTBA TOAAYM OTHETYIIAIINX BEIIECTB IS TIOKAPOTYIICHUSI;

HOPMAaTUBHBIN (pacyeTHbI) 3amac CreuUabHbIX OTHETYLIAIIMX BElIECTB (IMOPOIIKOBBIX, Fa30BbIX,
MEeHHbIX, KOMOMHUPOBAHHBIX);

HeoOXoIrMas CKOPOCTb HapallWuBaHUS TMOAAYM OTHETYIIAIIMX BELIECTB C MOMOIIBIO TPAHCTIOPTHBIX
CPEICTB OINEPATUBHBIX MOXAPHBIX CIYXk0;

TpeOOBaHUS K YCTOMUYMBOCTU OT BO3AEMCTBUSI OMACHBIX (DaKTOPOB MoXapa M UX BTOPUYHBIX MPOSIB-
JIEHU;

TpeOOBaHUS TEXHUKU OE30IMaCHOCTU.

4. OPTAHM3AIITMOHHO-TEXHUYECKHUE MEPOIIPUATUA
ITIO OBECIIEYEHMIO I102KAPHOMU BE3OITACHOCTU

OpraHu3alOHHO-TEXHUYECKUE MEPOIIPUSITUS JOJKHBI BKIIIOYATh:

OpraHU3alMIo MTOXXKAPHOM OXpaHbl, OPraHU3aIMI0 BEIOMCTBEHHBIX CJIYKO MOXKapHON 0e30MacHOCTH B
COOTBETCTBUU C 3aKoHonaTesbcTBoM Coro3za CCP, colo3HbIX pecnyOauK U pellieHreM MecTHbIX CoBeToB
TIETTyTaTOB TPYASIINXCS;

MMacTIOPTU3AIINIO BEIIIeCTB, MATEPUAIOB, U3IEJINIA, TEXHOJOTTIECKHUX IPOIIECCOB, 3MaHUI M COOpPYKe-
HUI1I OOBEKTOB B YaCTU OOECIeYeHUs IOXKApHOI Oe30I1aCHOCTH;

MIpUBJIEYEHUE OOIIECTBEHHOCTH K BOIIPOCaM OOeCIIeUeHMST MOXapHOK 0€30IMacCHOCTH;

OpraHm3aluyi OoO0y4YeHHUs padoTaloOIIMX IMpaBWiaM IIOXAapHOI 0Oe30IacHOCTM Ha IIPOU3BOICTBE, a
HaceJIeHUsT — B TIOPSIIKe, YCTAaHOBJIEHHOM ITIpaBIJIAMM ITOXApHOI 0Ge30ITaCHOCTH COOTBETCTBYIOIINX OOB-
€KTOB MpeObIBAHUS JIIONEH;

pa3paboTKy M peajM3aliiio HOPM M TpaBWI TMOXapHOW Oe30MacHOCTM, WHCTPYKLMI O MOpSAKe
o0OpallleHus C MOXKapooNnacHbIMU BELIECTBAMM U MaTepUajlaMM, O COOTIOIEHUH MMPOTUBOITOKAPHOTO pexkuMa
W NEeUCTBUSX JIOAE MpY BO3HUKHOBEHUU IOXAapa;

WU3rOTOBJICHUE W MIPUMEHEHUE CPEACTB HAIIIIHON arutaluu Mo odecrneyeHuo moxapHoil 6e3onac-
HOCTH;

MTOPSIIOK XpaHEeHWs BEIIECTB M MAaTepUAaJIOB, TYIIEHWE KOTOPBHIX HEMOITyCTUMO OMHUMM U TEMU XKe
CPEICTBaMU, B 3aBUCHMOCTH OT UX (PUIUKO-XMMUIECKUX M TT0XKAPOOTIACHBIX CBOMCTB;

HOPMHPOBaHME YHMCIIEHHOCTH JIIOJe Ha 0OBEKTe IO YCIOBHUSIM O€30MacHOCTH WX IIPH MOXKape;

pa3paboTKy MEPONPHATHIM 1O IEUCTBUSAM aIMUHUCTPAIIMU, pabOYMX, CIOyXKallluX W HaceJIeHUs Ha
CJIyJyail BOBHMKHOBEHMUSI MoXapa U OpraHM3alivio 3BaKyalluy JIOIei;

OCHOBHBIE BUbI, KOJIMYECTBO, pa3MellieHrne U o0caykuBaHue noxapHoi TexHuku o 'OCT 12.4.009.
IIpumeHsieMast moxapHasi TeXHUKa AO0JKHA obecriedynBaTh 3(heKTHBHOE TyleHWe Toxapa (3aropaHus),
ObITb O€30MACHO /ISl TPUPOJBI U JIIONECH.
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ITPUJIOXKEHHUE 1
Ob6s3amenvHoe

TEPMUHBI, IPUMEHAEMBIE B HACTOAIIIEM CTAHJAPTE, U UX ITOACHEHUA

Taoauma 1

Tepmun

[MosicHeHue

IToxap

CucremMa ToXapHOU 6e30TIaCHOCTH

YpoBeHb TTOXapHOI OMacHOCTU

YpoBeHb obecrieueHUsT mOXapHOUW 0Oe3-
OMacHOCTH

OTKa3 cucTeMbl (3JIEMEHTOB) MOXapHO
0e30I1aCHOCTH

IMoxapoonacHBI 0TKa3 KOMITICKTYOIIE -
IO M3IENUs

OOBEKT 3alIUTHI

YcroiunBOCTE 00BEKTA MPU ITOKAPE

M CcTOYHUK 3aKUTaHUS
T'oprouas cpena

IToxapHast ormacHOCTh OOBEKTA

IToxapHast 6€3011aCHOCTD

Cuctema TpeIoTBpalleHUs TmoXxapa
OnacHblii hakTop moxapa

CucTeMa MPOTHBOIOXAPHON 3alUThI
ITpoTuBOABIMHAS 3alllMTa

T'oprouecTb

IIpenenbHO AOMTyCTUMOE 3HAYEHUE OIac-
HoOTro (hakTOpa Iroxapa

Kputnueckasi mpoaoskKuTeIbHOCTb I0-
Xapa

IIponyxuus

(A3menennas penakuus, U3m. Ne 1).

ITo CT CBOB 383.

IIpuMeyanue OIHOBPEMEHHO B HACTOSINEM CTaHIAPTE IO
ITOXAaPOM ITOHMMAETCs IIPOLIECC, XApAKTEPU3YIOIIMICS COLUATbHBIM
Y/WIM 9KOHOMHYECKUM YIIepOOM B pe3yJIbTaTe BO3NCHCTBUS Ha JTIOICH
U/WIN MaTepralbHbIC LIEHHOCTH (DaKTOPOB TEPMUYECKOIO PA3JIOXKEHUS
U/WIN TOPEHHUsI, Pa3BUBAMOIINICSA BHE CIIELMAJIBHOIO OYara, a TakxkKe
MTPUMEHSIEMBIX OTHETYIIIAIUX BEIIeCTB

Kommnekc OpraHM3allMOHHbIX MCpOHpI/IHTI/IIL/'I U TEXHUYCCKUX CPEICTB,
HaIIpaBJICHHBIX Ha NMPEAOTBPpAllICHUE ITOXKapa 1 ymep6a OT HETO.

KonnuecTBeHHasT o11eHKa BO3MOXKHOTO ymep6a OT IT02Kapa

KonnuecTBeHHast olleHKA IIPEeaOTBPAIlEHHOTO yilepba IIpu BO3MOX-
HOM ITOXape

OTKa3, KOTOPbIii MOXKET MPUBECTU K BO3HUKHOBEHUIO IPEAEIbHO
IIOMYCTUMOIO 3HAUYCHMs OITAacCHOro pakTopa IToxkKapa B 3alllUINacMOM
o0bemMe 00beKTa

OTKa3 KOMIUIEKTYIOIIEr0 M3[eusi, KOTOPBIii MOXET NPMBECTU K
BO3HMKHOBEHUIO OIACHEIX (PAaKTOPOB IOXkKapa

3maHue, COOpYXEHHE, ITOMEIIeHHE, IIPOIECC, TEeXHOJIOTHMIeCKas
YCTaHOBKA, BEILECTBO, MaTepuay, TPAHCIIOPTHOE CPEACTBO, M3AEIMS, a
TaK>Ke UX 2JIEMEHTBI U COBOKYITHOCTU. B cocTaB 00beKTa 3alUThl BXOAUT
1 4eJIOBEK

CBOIiCTBO 00BEKTa IIpeJOTBpalllaTh BO3IACKUCTBHE Ha JIOACUH U
MaTepuaabHble [IEHHOCTH OMACHBIX (haKTOPOB ITOXapa M UX BTOPUYHBIX
MPOSBJICHUI

CpencTBo PHEPreTUYSCKOro BO3MEIICTBYS, MHULIMHPYIOIIEee BOZHUK-
HOBEHNE TOPCHUS

Cpe[[a, CIocoO0Hasi CaMOCTOSITEIbLHO
MCTOYHHMKA 3a>KHMTraHUuA

ITo TOCT 12.1.033.

IIpumeuanue OIHOBPEMEHHO B HACTOSIIEM CTaHAAPTE IO
ITOXXAapHOUW OITACHOCThIO TTOHMMAETCSI BO3MOXKHOCTb TPHYUHEHUS
yiepOa OmacHBIMU (haKTOpaMU ToXapa, B TOM YHMCJIe MX BTOPUYHBIMHU
MIPOSIBIICHUSIMU

ITo TOCT 12.1.033

ITo TOCT 12.1.033

ITo T'OCT 12.1.033

ITo I'OCT 12.1.033

ITo I'OCT 12.1.033

ITo CT CBB 383

3HayeHNEe OMAaCHOTO @aKTopa, BO3JEHCTBUE KOTOpPOIo Ha 4€JIOBECKA B
TCUCHUC KpI/ITI/I‘{eCKOfI IIPOAOJKUTEIIBHOCTU T102Kapa HE IPUBOIAUT K
TpaBME, 3a00JI€BaHUIO WJIM OTKJIOHEHHUIO B COCTOSIHUM 300POBbA B TCUC-
HHMC HOPMAaTHUBHO YCTAHOBJIICHHOIO Bp€MCHH, a BO3IEHCTBUE Ha
MaT€pruaJibHbIC HEHHOCTU HE IIPUBOAUT K ITIOTEPE YCTOIZQHBOCTH o0beKTa
npu moxape

BpCMH, B TCUCHHUE KOTOPOIo AOCTUTrac€TCd ITPEACIbHO HJOIIYCTUMOEC
3HA4YCHUC OIIaCHOTI'O (baKTopa moXxapa B YCTAHOBJICHHOM DPEXUME €TI0
N3MCHCHMUA

CornacHo 3akoHy CCCP «O kauecTBe MpOAYKLUM M 3allUTE IpaB
IMOTpeOUTEIIS»

ropetb IMocji€ yaaJlCHUuA
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IIPUJIOXXEHHUE 2
Ob6s3amenvHoe

METO/J OIIPEAEJEHUSA YPOBHA OBECIIEYEHUA
IHOXKAPHOU BE3OITACHOCTHU JIOJAEN

Hactosmuii MeTon yctaHaBIMBaeT MOPSIIOK pacueTa YpOBHs OOeCIieUeHMS MTOXKApHON 0e30TacHOCTH JIIOAeH 1
BEPOSITHOCTH BO3ICHCTBUSI OMACHBIX (DaKTOPOB ToXapa Ha JIIofei, a Takxke 000CHOBaHMS TpeOOBaHU K 3 (MEKTUB-
HOCTHM CHCTEM OOecTieueHMs TIOKapHOM 6e30TIacCHOCTH JIIOIEH.

1. CymHocTtb MeToOna

1.1. Tlokazarenem OLIEHKM YPOBHSI OO€CI€YEHMsI TOXapHOW Oe30MacHOCTU JIOACH Ha OObEeKTax SIBISIETCS
BEPOATHOCTb MTPENOTBpaLleHUs Bo3aeidcTBus (P,) onacHbix hakTopos noxapa (OPII), nepeyeHb KOTOPBIX ONpPEEsi-
€TCSl HACTOSIIUM CTaHIapTOM.

1.2. BepositHocTh mpenoTBpaieHus BozneiicTBuss ODII omnpenensiorT I MOXAPOOMACHOM CHUTYallu, TpU
KOTOPOI MeCTO BO3HMKHOBEHMUSI MOXKapa HaXOAUTCS Ha TIEPBOM 3TaXke BOJIM3M OTHOTO M3 3BaKyallMOHHBIX BHIXOJOB U3
3mMaHus (COOPYKEHUSI).

2. OcHoBHBbIE pacyeTHbIE 3ABHCHMOCTH

2.1. BeposatHocTb npenotspaileHus Bosaeiicteusa O®IT (P,) Ha nroneii B 00beKTe BEIYUCIAIOT 1O (hopmyie

P, =1-0,, (1)

rae 0, — pacyeTHas BepoATHOCTb Bo3aeiicTsuss OPII Ha oTAeabHOIO YeaoBeKa B Tofl.
YpoBeHb obeciieueHHs] 6e30ITaCHOCTH JIIOICH MPU MOoXKapax OTBedaeT TPeOYyeMOMY, eCITi

0, < 0,1, )
e Q) — nonycrumast BeposiTHOCTb Bosneiictsus OPIT Ha OTAENBHOTO YesOBEKa B TOAL.

HonycTumyio BeposATHOCTb Q" IPUHUMAIOT B COOTBETCTBUM C HACTOALLMM CTaHIaPTOM.
2.2. BepoatHoCcTb (Q,) BEMUCISIOT AJIs IOAEH B KAXKIOM 30aHUU (IIOMELIEHUN) 110 (HOpMyIIE

0, = 0,(1—P)(1—P, ), 3)
rae O, — BEpOSATHOCTb MOXapa B 3AHUU B TOJL;
P, — BEpOATHOCTb 3BaKyallMU JIIOJEH;

P, . — BepoATHOCTb 3PEKTUBHON PaGOTHI TEXHUYECKUX PELIEHUI NPOTUBOMNOXAPHON 3alIUThI.
2.3. BepoatHocTb 3BaKyauuu (P,) BEIMUCIAIOT 10 (HOpMyIie
P, =1—(1—=P, )(1—P, ), 4)
rae P, — BEPOATHOCTb 3BAKYALMH 110 9BAKYALIMOHHBIM IYTSM;
P, ; — BEPOSITHOCTb 9BaKyalMU IO HAPYXHBIM 3BAKYALMOHHBIM JIECTHHULAM, T1EPeXOaM B CMEXHBIC CEKLHUH
3IAHMUS.

2.4. BepoAaTHOCTb (P, ) BBIUMCIIAIOT MO 3aBUCUMOCTH

Ton — ¢

e P oecnm < Ton < (I + o)
P = H.D (5)
3.I1.

0,999, ecmm (f,+ T,,) < Tgy;

0, e [ > 1g,

Tle 15, — BPEMsI OT Havaia rmoxapa 1o 0JIOKMPOBaHMS BAKyallMOHHBIX IIyTell B pe3yJIbTaTe pacIpoCTpaHeHUS Ha HUX
O®II, umeroluX NpeaeabHO JOMYCTUMbIE IS JII0eii 3HaUEeHUsI, MUH;

f, — PacueTHOE BpeMsl SBaKyallnH JIIOJeH, MUH;

1, — WHTEPBAI BPEMEHM OT BO3HMKHOBEHMSI MOXAapa [0 Hayajla 3BaKyaluu Joaei, MUH.

PacueTHOe BpeMs sBaKyallMy JIIOAEH U3 IIOMEIIEHU U 30aHUI YCTaHABIMBAETCS MO pacyeTy BpEMEHM IBUKEHU ST
OIHOI0 WJIM HECKOJbKMX JIIOJCKUX ITOTOKOB Yepe3 9BaKyallIOHHbIE BLIXOIbI OT HanboJIee yAaJIEeHHBIX MECT pa3MelleHUs
JIIOJIEH.

IIpu pacyere Bech MyTh OBMKEHUS JIFOACKOTO ITOTOKA MOAPA3ACIISICTCS Ha YYaCTKM (IIPOXO0Hd, KOPUIOP, ABEPHOI
NpoeM, JIECTHUYHBIA Mapiu, TaMOyp) JUIMHOM /; 1 wuupuHO# §; . HayalbHBIMKM y4acTKaMu SBJIAIOTCA TPOXOIbI MEXIY

T

pabounMu MecTamMu, 00OpYIOBAaHUEM, PSIIAMU KPeces U T. II.

[pu onpeneeHNM pacyeTHOro0 BpeMEHU [UTMHA U IITMPHHA KaXIOTr0 YJacTKa IMyTH 3BaKyallMK MPUHUMAIOTCS 110
MpoeKTy. JITMHa ITyTH 10 JIECTHUYHBIM MapliiaM, a TakKe 10 MaHaycaM M3MepsieTcsT TIo JUTMHe Mapiia. JJJTiHa myTd B
JIBEPHOM IIpoeMe MPUHUMAETCsT paBHOM Hyio. I[IpoeM, pacroyioskeHHBIM B CTeHe TOMIMHON Gomee 0,7 M, a Takxke
TaMOyp CIedyeT CUUTATh CAMOCTOATENBHBIM YYaCTKOM TOPU30HTAIBHOTO MyTH, UMEIOIMM KOHEUHYIO UTMHY /;.
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PacueTtHOe Bpems 3BaKyalluu JIIOAcH (tp) CJIEIYET OTIPENETIATh KaK CYMMY BPEMEHU JIBUKEHUS JIFOICKOTO MTOTOKA
MO OTAENbHBIM y4acTKaM IIyTH f; TI0 (popmyJie
I ot (6)
rie f; — BpPeMs ABUXKEHMs JIOICKOIO II0TOKA HA MEPBOM (HAYalbHOM) YYaCTKE, MUH,

b, B, ..., ; — BPEMsI IBUXEHM JIIOACKOTO MTOTOKA Ha KaXXIOM U3 CIEIYIOLIUX MOC/Ie MePBOro yyacTKe MyTH, MUH;
BpeMsi ABMXEHUS JIOACKOTrO IOTOKA MO MePBOMY YYacTKy MyTH (f), MUH, BBIYMCIIAIOT IO (opmye

=ttt .

fo=t )

rae /| — IIMHA NMEPBOTO yYyacTKa MyTH, M;
V| — 3HayeHMe CKOPOCTH JABVKEHUS JIIOACKOTO MOTOKA MO TOPU3OHTAJIBHOMY MYTH Ha MEPBOM YYAaCTKE, M/MUH,
omnpezensaercs Mo Tabj. 2 B 3aBUCMMOCTHY OT TUIOTHOCTH D.
ITnotHOCTL MoOACKOro notoka (D) Ha MEPBOM yYacTKe IyTH, M2/M2, BBIYHCIISIOT TI0 bopMyIIe

N f

=L ®)
ll 61

D

roe N; — 4ucyo mofeil Ha NepBOM yYacTKe, Yell.;
f— cpenHsis IIolIaab FOPM30HTAILHOM TIPOEKLMM YeloBeKa, MPUHUMAaeMasl paBHO, M2:

B3POCJIOTO B JJIOMAILHEH OMEXIE . . .« o v v v v . .. 0,1

B3pOCJIOTO B 3UMHEM OHEXKIC . . . . . o oo v vn ... 0,125

TOMPOCTKA . & v vt et et e et e e e et e e 0,07
8, — IIMpMHA MEPBOTO yYacTKa MyTH, M.

CKOpOCTI) V) ABMXKCHMA JIIOACKOIO ITOTOKA Ha y4YaCTKaxX IIyTH, CICAYIOIIMX IIOCJTIE IEPBOro, IMpUHUMACTCA I10
Tabl1. 2 B 3aBUCMMOCTH OT 3HAYCHMSI MHTCHCHBHOCTHU IBVZKCHUS JIIOACKOTO IOTOKA II0 KaXXI0OMYy U3 3TUX Y4YaCTKOB
INyTU, KOTOPOC BBIYMCJIAIOT JJIA BCEX YYAaCTKOB ITyTH, B TOM YMCJIC U I ABCPHLIX ITPOEMOB, IO (bOpMyJ'[C

419,y
g = ————, 9
5,
e §;, §;,_; — WMPUHA PACCMATPUBAEMOTO i-TO U MPEIIIECTBYIOLIETO €My Y4acTKa MyTH, M;
g;, q;_; — 3HAYCHUs] NHTCHCUBHOCTH JBVXKCHUSI JIIOJICKOTO MOTOKA MO PACCMATPHBAEMOMY i-MY M HPE/ILIECTBYIOIIEMY

yJacTKaM IyT!, M/MUH, 3HaYCHHE MHTEHCHMBHOCTH IBIZKEHUST JTFOACKOTO MTOTOKA Ha TIEPBOM YJacTKe IyTH
(¢ = g,_,), onpenensgemoe 1o Tabi1. 2 1 1o 3Ha4eHU10 D;, yCTaHOBJIEHHOMY 110 (popmyte (8).

Taonuma 2

TLI0THOCTS T'opuzoHTaNbHBIN YT ﬂr]:;ggﬁn JlectHuua BHM3 JlectHnua BBepX
HOT(Z)KazD,
/M Cxkopoctb v, |MHTeHcuBHOCTb MHTeHCHMBHOCTL| Ckopocth v, |MHTeHcuBHOCTH| CkopocTh v, |MHTEHCUBHOCTH
M/MUH q, M/MWH g, M/MUH M/MUH g, M/MUH M/MUH q, M/MWH

0,01 100 1 1 100 1 60 0,6
0,05 100 5 5 100 5 60 3
0,1 80 8 8,7 95 9,5 53 5,3
0,2 60 12 13,4 68 13,6 40 8
0,3 47 14,1 16,5 52 16,6 32 9,6
0,4 40 16 18,4 40 16 26 10,4
0,5 33 16,5 19,6 31 15,6 22 11
0,7 23 16,1 18,5 18 12,6 15 10,5
0,8 19 15,2 17,3 13 10,4 13 10,4
0,9 u 6omece 15 13,5 8,5 8 7,2 11 9,9

ITpumeuanwue. TabnuuHoe 3HaYEHWE WHTEHCUBHOCTU ABUXEHUS B JBEPHOM IpoeMe MpHU TUIOTHOCTU
notoka 0,9 u 6ojee, paBHoe 8,5 M/MWH, YCTAHOBJICHO JJIST IBEPHOTO TIpoeMa IMpuHOH 1,6 M 1 GoJiee, a IpU IBEPHOM
MpoeMe MEHbIIIEeH MUPUHBI 8 MHTEHCUBHOCTD IBUXEHUS CIEAYyeT ONpenessaTs mo dhopmyine g = 2,5+3,75 6.

Ecnu 3Hauenue g;, onpenensemoe 1o Gopmyie (9), MEHbLIE MM PABHO 3HAYEHMIO ¢, .., TO BPEMS IBUXKEHMS 10
YYacTKy NyTH (Z;) B MUHYTY
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f= L (10)

NIpY 3TOM 3HAYEHUS ¢, CIEAYeT NPMHUMATh PAaBHBIMU, M/MHH:

IIJISI TOPU3OHTAJIBHBIX ITyTeH . . . .. ... .. .. 16,5
JIJIS ABEPHBIX TIPOEMOB . . . . . o oot ve e e .. 19,6
JUTSE IECTHULIBI BHUB . . o o v v e e e e v 16
IUIST IECTHULIBE BBEPX -+« v v v v e e e e e e e . 11

Ecnu 3HaueHne g;, onpeneneHHoe no Gopmyie (9), 6omblue g, ., TO IWMPUHY §; JAHHOTO Y4acTKa MyTH CJeayeT
yBEJIMYMBATh Ha TaKOE 3HAYCHUE, IIPH KOTOPOM COOJTIONACTCST YCIOBHE

q; < Gmax- (11)

HpH HEBO3MOXXHOCTH BBITTOJHECHUA YCIOBUSA (11) MHTEHCUBHOCTb U CKOPOCTb ABUXKCHUSA JIFOJACKOI'O IMOTOKA I10
y4acTKy TMyTU [ ompenessitoT nmo tadn. 2 npu 3HadeHun D = 0,9 u Gosee. [Ipu 3TOM MOMKHO yYWUTHIBATHCS BpeMmsi
3aACPXKKHN ABUXKECHUS JIoAe us-3a O6pa30BaBH.Iel"OC$[ CKOILICHMA.

[Mpy cnusHMK B Havaue ydyacTka i IBYX M OoJjiee JIIOACKMX MOTOKOB (YepT. 1) MHTEHCHMBHOCTb IBUXEHMA (g,),
M/MUH, BBIYMCIISIOT TIO (hopMmyIie

>q. - 0.
q‘ — ql -1 i—1 (12)

i bl

5.

1

Tl ¢;_; — WHTEHCUBHOCTb JABWXKEHUS JIIOACKUX TIOTOKOB, CIMBAIOLIMXCA B HayaJle yyacTKa i, M/MUH;
;| — IIMPWHA YYaCTKOB MYTH CIHAHUS, M;
§, — IMpWHaA paccMaTpUBAEMOTO YJacTKa IMyTH, M.
1

Ecnn 3nauenue g;, onpenenennoe no ¢popmyne (12), 6onpwe g, ., TO
LIMPUHY §; JAHHOTO y4acCTKa IyTH CIEAYET yBEIMIMBATh HA TAKYIO BEIUYM-
Hy, 4T0ObI cobmoanock ycioBue (11). B aToMm ciyyae BpeMsi IBUXXEHUSI IO
y4yacTky i onpezaensiercs: o opmyne (10).

2.5. Bpems 15, BBIYMCIAIOT MYTEM pacyeTa 3HAYEHUH NOMyCTUMON
KOHIeHTpauu asiMa 1 apyrux OPIT Ha 3BaKyallMOHHBIX MYTSX B pa3ind-
HBIE MOMEHTBI BpeMeHM. JlOmmycKaeTcsi Bpemsl Tg, NPUHMMATL DaBHBIM
HEOOXOMMMOMY BPEMEHHU 3BaKyallUU I q.

HeobGxonumoe BpeMsi 3BaKyaliuy pacCUMTHIBAETCS KaK MPOU3BEICHUE
KPUTUYECKOI JIs1 YeJI0BeKa MPOJOJIKUTETLHOCTHY MoXapa Ha KOa(pDUuuueHT
6e3onacHocTu. [Ipenrnonaraercs, 4YTo KaxIablil OMacHbIi (hakTop BO3AEHCT-
ByeT Ha 4YeJIoBeKa HE3aBUCUMO OT JPYTHUX.

KpuTtnueckasi mpomoyKUTeIbHOCTh ToXKapa JUTsl JIIOAeH, HAXOASIIIMXCS
Ha 3TaXe oyara roxapa, OINpeNessieTcsl U3 YCJIOBUSI JOCTMXKEHUSI OIHUM U3
OOII B MO3TAXKHOM KOPUIOPE CBOETO TPEIEIHHO JIOMYCTUMOTO 3HaYeHusl. B
KayeCTBC KpUTECPUA OIIaCHOCTU IJIA HIOHCﬁ, HaxoasIMXcsl BBILLE oO4yara qepT, 1. Cnugaue JIIOJICKUX IIOTOKOB
roxapa, paccMaTpuBaeTcsl ycjoBue AocTuxkeHus ogHUM u3 ODII npenenb-

HO JIOMYCTUMOTO 3HAYEHUS B JIECTHUYHON KJIETKE Ha YPOBHE 3Taxka roxapa.

3HavyeHusl TeMIepaTypbl, KOHLIEHTPALU TOKCUYHBIX KOMIIOHEHTOB MPOAYKTOB FOPEHUSI U ONTUYECKOMN IJIOT-
HOCTU JIbIMa B KOPUIOpE 3Taxa IoXapa U B JIECCTHUYHOU KIJIETKE OMPENEsSIOTCS B pe3yJIbTaTe PELIeHUS] CUCTEMBbI
yYpaBHEHUI Teruiora3o00MeHa Jijisl TIOMEILeHU ovara moxapa, Mmo3TakKHOro KOpUaopa U JIECTHUYHOMN KIIETKMU.

YpaBHeHUSs1 IBUXXEHUS, CBA3bIBAIOIIME 3HAUCHHUS MTEPENaoB IaBJeHUIA Ha IPOeMax C pacxoJaMu Yepe3 MPOeMBbI,
WMEIOT BUJL

Hayano

G=sign (A P)uBo,-y)\2plaPp|, (13)

rme G — pacxon yepes mpoem, Krc—;
W — KoaddurumeHT pacxoma mpoema (L = 0,8 It 3aKPHITHIX MPoeMoB ¥ W = 0,64 TSI OTKPBITHIX);
B — 1mmpuHa MpoeMoB, M;
Y5, ¥ — HWKHSISL M BEPXHsIS TPAHULIBI TOTOKA, M;
p — IUIOTHOCTb Ta30B, TIPOXOMSIIMX Yepe3 MPOeM, KM~ 3;
A P — cpenHuii B nipefieNax y,, y; nepenaj MojHbIX naBaeHui, Ila.
HuxHsi 1 BepxHsisl rpaHUIIbl TOTOKA 3aBUCST OT MOJOXEHUs MJIOCKOCTU PaBHBIX AaBJIEHUIA

P - P
vy =——L, (14)
g&P;—p;)
rie P, P; — CTaTM4ecKoe JaBJCHMC HA YPOBHE II0JIA (-0 U j-ro nomeuieHui, Ila;
pj’ p; — CpeZ[HeO6'beMHBIe IUIOTHOCTH Ta3a B j-M U i-M [OMELLEHUSX, KF'M_3;

& — YCKOpEHUue CBOOOJHOTO MafaeHUs, M'C_2.
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Ecnu nioTHOCTL paBHbIX JaBIIEHUI PacNoNaraeTcs BHE IPaHML, pACCMAaTPMBAEMOTro poema (yy < hy uim yy 2 hy),
TO MOTOK B MPOEME TEUET B OJHY CTOPOHY M IPAaHMLbI TOTOKA COBMAAAIOT ¢ (PM3MYECKMMU IPAaHULIAMU MPOEMa /1| U
hy. Tlepenan nasnennii (A P), ITa, B 5TOM Cily4a€ BBIYUCIAIOT 1O (hOpMYIIe

AP = P,-—Pj +g(h +h2)(pi—pj)/2. (15)

Ecsiu n1ocKocTh paBHbIX JABIEHNI pacrioaraeTcs B rpaHuLax notoka (4, <y,<A,), To B IpoeMe TeKyT ABa MOTOKA:
U3 i-ro MOMELIEHU B j-€ U U3 j-ro B i-¢. HXKHUII MOTOK MMeeT rpaHulbl #; U ¥, epenaj AaBjieHus A P 1j1s 3toro
TTOTOKA OTpeesieTcs Mo dhopmyie

AP = P-P +g(y0+h1)(pj—pi)/2. (16)

ITorok B BepxHel yacTu NMpoeMa MMEET TPaHuLbl Ay U h,, nepenan nasneHus (A P) Qs HEr0 pacCUMTHIBAETCH
mo ¢opMmyiie

AP = P,-—Pj +g(h2+y0)(pj—pi)/2. (17)

3Hak pacxoga ra3oB (BXOI[HH_[I/Iﬁ B IOMCIICHUEC pacXoJd CYUTACTCA IMOJTOXKUTECIbHBIM, BBIXOISILIUNA — OTpULATECIIb-
H]:IM) M 3HAYCHMUC p 3aBUCAT OT 3HakKa Iepemnaia JNABJICHUIA

—1, P=P; mpu AP<0

+1, p=p; Ipu A P> 0. (18)

p, sign (A P) = {

ypaBHCHI/IC 0OajlaHca Macchl BbIpaKa€Tcdad 3aBUCUMOCTBIO

a!(ijj)/dt:\,;Jr)jT G,.—EG,{, (19)

rae V] — 00beM MmoMeleHust, M;
! — Bpewmd, C;
1

Y — CKOPOCTb BBITOpaHUS MOXAPHOW HATPY3KHU, KI-C™

Gi — CyMMa pacxodoB, BXOAAIIMX B ITIOMCILICHUC, KI'C_I;

-~ M

% G, — cyMMa pacXoloB, BHIXOIAILMX U3 TOMELIEHMUS, krc— L.
k

YPaBHCHI/IG OHCPpIMU 11l KOpuaopa n JIECTHUYHOM KJIETKA

d(CvijjT})/dt :Cp?TiGi_CpT}EGk’ (20)
e C, Cp — yIebHAs M30XOpHAs M M306apHast Termoemkocty, KIx-xr— . K—1;

T; 7} — TeMIIepaTypbl Ta30B B i-M U j-M nomenleHusix, K.
YpaBHeHUe GajaHca Macc OTACIBHBIX KOMITOHEHTOB MIPOAYKTOB FOPEHUS U KUCIOPOaa

d(XL’jijj)/a’t:\|1LL+Z_XL,,.GI.—XLJ>]£G,(, (21)
1
rie X; ; X; j— KOHueHTpauus L-ro KOMIIOHEHTa NPOAYKTOB TOPEHHUS B j-M U i-M TIOMELIEHHUSIX, rkr—l;
L; — xonuyecTtBo L-ro KOMIIOHEHTA MPOAYKTOB TOPEHUs (KHUCIOPO/a), BBLIETSIOLIETOCS (ITOITOLIAOIIe-
rocsi) Mpy CropaHuy OJHOTO KMIOrpaMMa MOXKapHOM Harpysku, Kr-kr—!.
VpaBHeHUe 6ajaHCca ONTUYECKOW TUIOTHOCTH TbIMa

Viduw/di=y D, +Zy; G; - uj%Gk, (22)
1

1

rae uj » I; — ONTHUYCCKasd IIOTHOCTb AbIMa B j-M U i-M TIOMEILEHUIX, HH'M_I;

D, — npiMooGpa3syioliasi CHOCOOHOCTb MOXAaPHOI HAarpysKH, Hr-m2kr—L.
OnTuyeckas MJIOTHOCTh IbIMa MPU OOBIYHBIX YCIOBUSIX CBSI3aHA C PACCTOSIHUEM MpPeAebHON BUTUMOCTU B JbIMY
COOTHOLLIEHHUEM

Ly = 2.38/1. (23)

3HayeHne BpEMEHH Havala 9BaKyalWu T, , IS 30aHUi (CoopyxXeHuit) 6e3 CUCTeM OIOBEIIEHUS BBIYMCIISIOT MO
pesybTaTaM MCClieoBaHUs TIOBEACHUs JIoIeil pU MoXxapax B 3MaHUSIX KOHKPETHOTO Ha3HAaYeHUsI.

[lpy HanMyMM B 3JAHUM CUCTEMBI OIOBELIEHMS O IOXape 3HAayeHWe T, ., NMPMHUMAIOT PABHBIM BPEMEHU
cpabaThIBaHUSI CUCTEMBI C Y4eTOM ee¢ WHepUMOHHOCTU. [Ipyd OTCYTCTBMM HEOOXOMWMBIX WMCXOMHBIX MaHHBIX JUIS
onpeie/IeHNs] BpEMEHN Hayajla 3BaKyalMy B 30aHMAX (COOPYXEHMsX) O€3 CMCTEM OMOBELIEHMs BEIMYMHY T, , CIEAyeT
MPUHKUMATh paBHOM 0,5 MUH — IJIs 9Taxa moxapa U 2 MUH — JUIST BBILIEJIEXALUX Takei.
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Ecin mMecToM BO3HMKHOBEHUs TOXKapa SIBJISIETCSl 3aJIbHOE TMOMENIeHUE, TIIe IMoXap MOXET ObITh OOHApyXeH
OJIHOBPEMEHHO BCEMU HAXOASIUMMUCS B HEM JIIOABMM, TO T, , AOIYCKAETCA NPUHUMATD PaBHBIM Hymo. B 3TOM ciydae
BEPOATHOCTDL (P, ) BBIYUCIIAIOT 10 3aBUCUMOCTU

P

9.1

_ {0,999, ecm b S fup s 2
0, €CIU 1, > ly6 5 (24)

rae tH6 — Heobxoaumoe BpEMS 9BaKyallMu U3 3aJIbHBIX TTOMEILICHUA.

IIpuMedaHue. 3maHuIMU (COOPYKEHHUSIMU) O€3 CUCTEM OIOBEICHUST CYMTAIOT Te 3MaHUSI (COOPYXKEHUS),
BO3HMKHOBEHHE I10XKapa BHYTPU KOTOPBIX MOXKET OBITh 3aME€UYE€HO OJHOBPEMEHHO BCEMU HAXOMSIIMMMCS TaM JIIOAbMM.

Pacuer 1,5 mponsBoaUTCS 11 HauboJee ONACHOTO BapMaHTa Pa3BUTHA M0Xapa, XapaKTePU3YIOLIErocsi HauboIb-
muM TemrnoMm HapactaHus O®II B paccMarpuBaeMoM nomelieHur. CHavyajla pacCUMTBIBAIOT 3HAYEHUSI KPUTUUECKOM
MPOAOIKUTEIBHOCTU TIOXapa (th) M0 YCJIOBUIO AOCTUXeHUsT KaxabiM 13 ODII npenenbHO AOMYCTUMbIX 3HAYEHUIA B
30He TpeObIBaHUs Jtoaeil (paboueil 30He):

T10 TOBBIIIICHHOW TeMIIepaType

1/n
[ 70-1, | 353C, -V
(o=l ||, B= (25)
p A (273+tO)zJ 1-¢)n Q0
10 IMOTECPEC BUAMMOCTU
-1 1/n
jns _ VB[ YInd.05aE) (26)
Kp A lnp BD,z
1O IIOHM2KEHHOMY COACPKAHNIO KHUCIOpOaa
-1 1/n
0, B 0,044
Tep = Zln ]-— s 27)
BL
% 240,27 |z
10 KaXXIIOMYy M3 I‘a3006p33HI:IX TOKCUYHBLIX IMPOAYKTOB I'OPCHUA
-1 1/n
B VX (28)
T.T — = —
T = Aln[l BLz] ,

e B — pa3MepHBIil KOMIUIEKC, 3aBUCSIINI OT TEIJIOTHI CTOpaHUs MaTepuaia U CBOOOTHOTO 0ObeMa TTOMEIICHUS, KT,
fy — HayajibHas TeMIlepaTypa Bo3iyXa B momeuieHuu, “C;
n — ToKa3aTelib CTEMEeHH, YYUTHIBAIOIINI N3MEHEHNE MacChl BHITOPAIOIIIETro MaTepraia BO BpeMEHH;
A — pa3MepHBIii TTapaMeTp, YYUTHIBAIOLINN YAEIbHYI0 MAacCOBYIO CKOPOCTh BBITOPaHHUsI TOPIOYEro MaTepuajia u
TJIOIAb ToXapa, Kr-¢c—";
7z — be3pa3MepHBIil MapaMeTp, YIUTHIBAIOLINI HepaBHOMepHOCTD pactipeneneuss OPII mo BeIcOTe MTOMENICHN,
O — HM3IIAs TEIUIOTa CropaHus Mateprana, MIx-kr—!;
Cp — yliesbHAs 1300apHast TeII0eMKOCTb raza MJDk-kr— 1. K—1;
¢ — KO3(PPULMEHT TEIIONOTEPD;
1N — K03 GULMEHT MOTHOTHI TOPEHMS;
V — cBOGOIHBI 06HEM TIOMEILEHUS, M3,
o — K03GhOULIMEHT OTpaKeHUsl MPEeAMETOB Ha MyTsX dBaKyalluM;
E — HayvanbHast OCBElIEHHOCTbD, JIK;
lnp — TpeaesibHasi JaIbHOCTh BUAMMOCTU B IbIMY, M;
D,, — npiMooGpasyloliiasi CrocoGHOCTb TOPSILLETO MaTepuaa, Hr-m2xr—L;
L — ynenbHblii BBIXO TOKCUYHBIX [A30B MPY CropaHuu 1 Kr MaTepuana, Kr-kr—!;
X — npenesibHO IOMYCTUMOE COIEPXAHUE TOKCUUHOTO ra3a B MOMEIIEHUM, KI-M ™3 (XCO2= 0,11 xr-™M—3; Xco =
= 1,16:1073 kem—3; Xy = 23-1076 krm—3);

LO2 — yIeabHbIN pacxod KMCA0poaa, Kr-kr— !,
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Ecnm mon 3HakoM Jioraprdma rmojydaeTcsl OTpuIaTeIbHoe Ynciio, To naHHbii OMIT He mpeacTaBisieT ONacHOCTH.
ITapameTp Z BBEIYUCISIOT IO (hOpMyIIe

h h (29)
=— —_— <
V4 7 Xp 1,4H , npu H < 6 M,
rae 4 — BBICOTa paboyeil 30HbI, M;
H — BBICOTa TIOMEIICHUST, M.
OmpenensieTcst BpIcoTa paboveit 30HbI
h=h,+17-0,53, (30)

rae A, — BbICOTA IUIOLIAAKM, HA KOTOPOM HaXOIATCA JIIOAM, HAJ MOJIOM MOMELLEHHUS, M;

8 — pa3HOCTb BBICOT MM0JIa, PaBHASI HYJIIO MPU TOPU3OHTATLHOM €ro PacroiOXEeHUU, M.

Cnenyet uMeTh B BUIY, UYTO HaUOOJIbILIEN ONMACHOCTYU MIPU NOXape MOJABEpraroTcs JIoau, Haxoasiuecs Ha OoJjiee
BbICOKOI oTMeTke. [ToaToMy, Hampumep, MpU OMNpeneJeHu HeoOXOAMMOro BpeMEeHU 3Bakyalluy JIIoAel U3 maprepa
3PUTEJILHOTO 3aJla C HAKJOHHBIM IOJIOM 3HAuyeHWe A clelyeT HaXxoJuTh, OPUEHTHUPYSICb Ha HauboJiee BBICOKO
paCTOJIOKEHHBIE PSITBI Kpece.

ITapameTpsl A 1 1 BBIUMCIISIOT TaK:

JUTSL CJTydasi TOpeHUsI KUIKOCTU C YCTAaHOBUBIIEHCS CKOPOCTHIO

A=vyp-Fn=1,

e yp— yacjibHast MaCcCoBasd CKOPOCTb BbITOPpAHNA XUAKOCTH, KF'M_2~C_1;

JUTSE KPYTOBOTO PACIpPOCTPaHEHUS Imoxkapa

A=1,05yp- v, n=3,
e Vv — JIMHEeHAss CKOPOCTb PACIIPOCTPAHEHUS TIAMEeHHU, M-cL;
JUTS BEPTUKAJIbHON WM TOPU3OHTAJILHON IMOBEPXHOCTH TOPEHMSI B BHIE IMPSIMOYrOJbHUKA, OJHA M3 CTOPOH
KOTOPOTO YBEJIMUMBAETCS B ABYX HAMpaBIeHUSIX 3a CYET PaclpOCTpaHEHUs IJIaMeHU (HalpuMep pacrpocTpaHeHUe
OTHS B TOPU30HTAJIbHOM HaIlpaBJI€HUH 10 3aHaBECY IOC/Ie OXBaTa e€ro IjiaMeHeM IO BCeil BHICOTE)

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

rae b — MepreHIuKYJISIPHBINA K HaMpaBICHUIO IBIKEHUS TNIAMEHU pa3Mep 30HBI TOPEHMS, M.

ITpu otcyrcTBUM crieliMaabHbIX TpeboBaHMit 3HaUueHus o 1 E npuHumatorcs paBHbiMu 0,3 1 50 1K COOTBETCT-
BEHHO, a 3HaYEeHUE lHp =20 M.

HcxomHbie maHHBIC IJIs1 TIPOBEACHUST PACYETOB MOTYT OBITh B3SIThI M3 CITPABOYHOM JINTEPATYPHI.

M3 monyyeHHBIX B pe3yJibTaTe pacueToOB 3HAYEHUI KPUTUUECKON MPOMOJIKUTEbHOCTU TMoXapa BbIOMpaeTcs
MUHUMAaJIbHOE

{ 1B toz tT.r}. (31)

— i T
f _mln{th’ Kp®* "Kp°’ "Kp

Kp

Heobxomumoe Bpems 3BakyauuMy JOAEH (f,5), MMH, U3 PaCCMaTPUBAEMOrO IOMELIEHUS PACCYUTBLIBAIOT II0
dopmyie
. 0,8 e (32)
HO — 60 .

IMpu pacnoyioXeHUM JIoAeil Ha Pa3IMYHBIX 110 BBICOTE TIIOLIAAKAX HEOOXOAMMOE BpeMsT 3BaKyalluM CJICIyeT
ONPENeIIATh JUTSl KaXKIOM TUTOIIaIKY.

CBOOOIHBII 00beM IMOMEIIEHUSI COOTBETCTBYET PA3HOCTU MEXIY TeOMETPUUECKUM 00BEeMOM M 00EMOM 060pY-
JIOBaHUS WIM TMPEeaIMETOB, Haxomsiuuxcsi BHYTpu. Eciau paccuuTtarb cBOOOAHBII 00BEM HEBO3MOXKHO, JOIMYCKAEeTCS
MpUHUMATH ero paBHbIM 80 % TeoMeTpuYecKoro oobemMa.

[Mpy Hanuuuy B 30aHUKM HE3AABIMIIAEMBIX JIECTHUYHBIX KIIETOK, BEPOATHOCTb O Md JIOAEd, HAXOAALMXCA B
MTOMEIICHUSX, PACITOJIOXKEHHBIX BBIIIEe 3TaKa ToXapa, BEIYUCISIOT 10 (opMmyIie

0= Q,(1—-"P,, (33)
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2.6. BepositHOCTb 9Bakyauuu Jofeil P, MO HAPYXHbIM 9BaKyalMOHHBIM JIECTHULIAM W IPYTUMH MyTAMU
sBaKyanuy nmpuHuMamT paBHO# 0,05 — B xuibix 3manusx; 0,03 — B oCTalbHBIX IpX HAMWIMM Takux ImyTeit; 0,001 —
MPU UX OTCYTCTBUU.

2.7. BepoaTHOCTb 3(P(PeKTUBHOTO cpabaThiBaHKs TPOTUBONOXAPHOM 3alUUThl P , BEIYUCIAIOT 10 (opmyIie
" (34)
Poy=1-T1(1=R),

IIe 7 — YMCJIO TEXHUYECKUX PEIICHU TTPOTUBOIIOXKAPHOMN 3alllUThHI B 3MaHUU;
R; — BeposATHOCTb 3P PEKTUBHOTO cpabaTblBaHUs i-I'0 TEXHUYECKOTO PEILEHHUS.

2.8. Jlnsa sKCIulyaTUPYyeMBIX 30aHMi (COOpYy:KeHMiT) BeposiTHOCTh Bo3aeiicTBuss OMII Ha momeit JomycKaeTcst
MPOBEPSTh OKOHYATEbHO C UCIOJb30BAHUEM CTATUCTUUYECKUX AAHHBIX MO hopmyie

o M G
BTN,

rae # — Ko OUIMEHT, YUUTHIBAIOIIMI MOCTpagaBLINX JIOACH;
T — paccMaTpuBaeMblii EPUOJ IKCILTyaTalluM OAHOTUITHBIX 3AaHUN (COOPYKEHUit), TO;
M, — 4uciIo XepTB Moxapa B pacCMaTpMBaeMOM IPYIIIE 30aHUiA (COOPYXEHMIt) 3a TIEPUOL,
N, — obuiee YnCTIO JMOEH, HAXOAAMIMXCA B 31aHUAX (COOPYKEHUSIX).

OIHOTUITHBIMM CUMTAIOT 3MaHUSI (COOPYKEHHUSI) ¢ OMMHAKOBOM KaTeropuei MmoxkapHoi ONacHOCTH, OJMHAKOBOTO
(byHKIIMOHATBPHOTO HAa3HAYEHUS M ¢ OIM3KUMU OCHOBHBIMM TapamMeTpaMu: TeOMETPUUECKUMI pa3MepaMu, KOHCTPYK-
TUBHBIMM XapaKTePUCTUKAMU, KOJMUYECTBOM TrOploueil Harpy3ku, BMECTUMOCTbIO (UMCJIOM JIIOfei B 3MaHUM), TTPOU3-
BOJICTBEHHBIMU MOIIHOCTSIMMU.

3. OneHka ypoBHs o0ecnedeHns: 0€30MACHOCTH JIIOIEH

3.1. Insa mpOEKTUPYEMBIX 3IAHMIA (COOPYXEHMI) BEPOATHOCTh NEPBOHAYAILHO OLEHMBAIOT 1o (3) npu P,
paBHO# Hymo. Ecin nipu sTOM BhinonHsercs ycnosue Q, < Q¥ To 6€30MacHOCTb JI0Aed B 31aHUAX (COOPYXKEHMSAX)

obecrieyeHa Ha TpeOyeMOM YPOBHE CHCTEMOI MpenoTBpallieHUs moxkapa. Eclii 3To yclioBre He BBITTOIHSIETCS, TO pacyeT
BepoATHoCcTH B3aumoaeiicteusa O®PII Ha mozeit Q) ciellyeT NPOM3BOIUTD 110 PACYETHBIM 3aBUCMMOCTAM, TIPUBEIEHHBIM
B pasm. 2.

3.2. JlommyckaeTcsa ypoBeHb OOecIleueHUsI Oe30IaCHOCTH JIIOIe B 3MaHMSAX (COOPYXKEHUSIX) OLCHMBATH IO
BEPOATHOCTM (), B OJHOM WJIM HECKOJILKMX MOMELIEHUAX, Haubosee yJaJeHHBIX OT BBIXOJIOB B 0€30MACHYIO 30HY
(HampuMep BEpXHUE ITaKW MHOTOITAXKHBIX 3MAHMIA).

ITPUJIOXXEHHUE 3
Ob6s3amenvHoe

METO/, OIIPEAEJIEHUA BEPOATHOCT BOSHUKHOBEHUA ITOXAPA
(B3PBIBA) B ITOKAPOB3PLIBOOITIACHOM OBBEKTE

Hacrosiuit MeTo ycTaHaBIMBAET MOPSIIOK pacyeTa BEPOSITHOCTH BOSHMKHOBEHMST MoXapa (B3pbiBa) B 00ObEKTE
1 UBIENTNAN.

1. CymnocTts MeTOaa

1.1. BeposiTHOCTh BO3HUKHOBEHMS TTOXapa (B3pbIBa) B IMOKapOB3PHIBOOITACHOM 00BEKTE OMPEAESIOT Ha dTarax
€ro MPOEKTUPOBAHUS, CTPOUTENHCTBA M IKCITIyaTaLIVIH.

1.2. g pacueTa BEPOSATHOCTH BO3HMKHOBEHUS TToXapa (B3phIBa) Ha IEMCTBYIOLINX VI CTPOSIIMXCS O0BEKTaX
HEOOXOIMMO pacItoyaraTh CTaTUCTUYECKUMI JaHHBIMI O BpEMEHH CYLLIECTBOBAHMS PA3JIMYHBIX ITOKAPOB3PHIBOOITACHBIX
COOBITUI. BeposSITHOCTh BO3HUKHOBEHHUS TOXapa (B3pbiBa) B IPOEKTUPYEMBIX OOBEKTaX OIMPEIEISIOT Ha OCHOBE
roKasaTeJieil HaJeXKHOCTH 2JIEMEHTOB 00BEKTa, MO3BOJISIOINX PACCUUTHIBATE BEPOSATHOCTL MPOU3BOACTBEHHOIO 000-
PYIOBaHMS, CUCTEM KOHTPOJIS U YIIPABIEHUs, a TAKXKE JAPYTUX YCTPOICTB, COCTABISIOIINX OOBEKT, KOTOPBIE TPUBOIAT
K peay3aliy PasIMyHbBIX ITOKAPOB3PBIBOOIIACHBIX COOBITHIA.

IToa moxapoB3pbIBOOIIACHBIMU MOHUMAIOT COOBITHS, pealn3alis KOTOPhIX MTPUBOIUT K 00pa30BaHMIO TOPIOYEii
cpenbl U MOSIBJIECHUIO UCTOYHWKA 3aKUTaHMSI.

1.3. YucneHHble 3HaY€HNST HEOOXOAMMBIX IS PACYETOB BEPOSITHOCTY BOZHMKHOBEHUS TTOXapa (B3phIBa) ITOKa-
3aresieil HaIeXHOCTH pa3IMYHBIX TEXHOJIOTMYECKUX alllaparoB, CUCTEM YIPaBIeHWs, KOHTPOJSI, CBSI3M U TOMY
MOAOOHBIX, MCITOJIb3YeMbIX IPU IMPOEKTUPOBAHMM OOBEKTA, WJIM MCXOAHbIC NAaHHBIC JUISI MX pacuyeTa BbIOMpAIOT B
cootBerctBum ¢ 'OCT 2.106, TOCT 2.118, TOCT 2.119, T'OCT 2.120, T'OCT 15.001*, u3 HOpMAaTUBHO-TEXHUYECKOM

* B Poccuiickoit ®enepanuu aeiicteyer TOCT P 15.201—2000.
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JOKYMEHTALMM, CTAHAAPTOB M IACIIOPTOB HA 3JIEMEHThI 00bekTa. HeoOXoaumele CBEIEHUSI MOTYT OBITh ITOJIyYEeHBI B
pesynbTare coopa ¥ 06pabOTKM CTAaTMCTUYECKMX JAHHBIX 00 OTKa3aX aHAIM3UPYEMbBIX 3JIEMEHTOB B YCIOBUSIX 9KCILIY-
aTaluH.

CO60p HEOOXOTUMBIX CTATHCTUYECKMX TAHHBIX TTPOBOISIT ITO EAMHOM IPOTpaMMe, BXOASIIEH B COCTaB HACTOSIIIETO
MeToza.

1.4. TloxXapoB3pHIBOOIIACHOCTh JTIOOOTO0 OOBEKTA OIPEAEISCTCS IOXAPOB3PHIBOOIIACHOCTBIO €r0 COCTABHBIX
yacTeil (TEXHOJIOTMYECKMX arIaparoB, YCTAHOBOK, MOMelleHiT). BeposTHOCTb BO3HMKHOBEHMSI Moxapa (B3pbiBa) B
o0bekTe B TeueHue roga Q ([13) BLIYUCISIOT 1Mo dhopmyJie

013 =1 —fll [1- o ), G0

rae Q; (/I1) — BepOATHOCTb BOZHMKHOBEHMS T10Xapa B i-M IOMELIEHUHM O0BbEKTA B TEUEHNE TOMA,;
1 — KOJIMYECTBO MOMELIEHUI B OOBEKTE.

1.5. BosHukHOBeHMe moxapa (B3pbiBa) B JI0OOM U3 TomelleHuil obbekta (cobbiThe IIIT) obOycnoBieHO
BO3HUKHOBEHHEM MoxKapa (B3pblBa) UM B OHOM M3 TEXHOJIOTMUYECKUX alIapaToB, HAXOSIIMXCS B 9TOM MOMElleHUN
(cobwrTue IITA ), WJIM HETIOCPEACTBEHHO B 00BbEME MCCIenyeMoro nomewenus (cooutue 110)). Bepositnocts Q; (I111)
BBIYMCIISIOT HO dbopmyre

3

37
0,1 = 1|11 [1= 0 (1TA)]- 11 - 0,70, 7

j=1
rae Qj (IITA) — BepOSATHOCTb BO3HUKHOBEHMSI MTOXKapa B j-M TEXHOJOTMYECKOM arrmapare i-ro MoMelleHus1 B TeUeHue
roza;

0; (I10) — BEPOATHOCTb BO3HUKHOBEHHUS M0OXapa B 00beMe i-ro MOMELIEHUs B TEYEHUE IO/,

M — KOJWYECTBO TEXHOJOTUYECKMX aIlllapaToB B i-M ITOMEIIEHUM.

1.6. Bo3HukHOBeHME Moxapa (B3pbiBa) B JIOOOM M3 TEXHOJOTMYECKUX ammapaToB (coObitue [T TA) WIN
HETIOCPEACTBEHHO B 00beMe moMmelieHus (coobitue /10;) 00yCIOBIEHO COBMECTHBIM OOPa30BaHMEM TOPIOYEH cpemﬂ
(cobpiTe I'C) B paccMaTpuMBaeMOM 3JIEMEHTE O0bEKTa U MOSIBJICHUEM B 3TOM Cpejie MCTOYHMKA 3aXUTraHus (COObITHE
H3). Beposithocts (Q; (110) wnu (Q (/ITA)) BO3HMKHOBEHUSI MOXapa B pacCMaTpUBAaeMOM 3JIEMEHTe 00beKTa paBHA
BEPOSITHOCTU 06’I)CIII/IHCHI/IH (CYMMBI) BCEX BO3MOXKHBIX MOIMAPHBIX TiepecedeHn i (MMPOM3BEACHMI) CIIyJaifHbIX COOBITHIA
00pa30BaHMS TOPIOYUX CPENl Y TMOSBICHUST UCTOYHUKOB 3aKUTAHUI

K N
Qi(HO)zQ[u uU-(I'C, n-H3.)1, (38)
=1n=1
rae K — KOJIMYECTBO BUAOB I'OPIOYUX BELIECTB;
N — KOJIM4ecTBO UCTOUHUKOB 3aKUTaHUS;
I'C;, — cobbiTe 00pa3oBaHMs k- TOpPIOYE Cpelbl;
M3, — cobbIThE NMOABIEHUA N-IO UCTOYHMKA 3aKUTaHNMS;
M — CIeUuabHbI CUMBOJI TiepeceyeHusl (ITpOU3BeeHMs) COObITHUIA;
U — CIelMabHbIi CUMBOJI OObeIMHEHUS (CyMMbI) COOBITHIA.
Beposrnocts (Q; (110) nnmn (Qj (IITA)) BBIYUCIISIIOT 110 anMpOKCUMUpYIoLeil opmyie

K N
Q;I10)=1-T1 1l - [1-Q;-(IC,)- Q;,H3,/TC,], (39)
k=1n =1
rme  Q; (I'C;) — BEPOATHOCTb MOABIEHUS B [-M JIEMEHTE OObEKTa k-ii TOpIOUEi CPeNbl B TEYEHUE TOAA;
Q; (U3, /TC,) — ycnoBHas BEPOATHOCTD MOSIBJIEHNUS B i-M 2JIeMEHTE 0OBEKTA /1-TO UCTOUHMKA 3aXXKUTaHMsl, CTIOCOOHOTO
BOCIUIAMEHUTDb k-YIO TOPIOYYIO Cpefy.
2. Pacyer BepoATHOCTH 00pPa30BaHMS TOPIOYEil CpebI
2.1. O6pasoBanue roproveil cpeabl (cobbitue ['C;) B paccMaTpUBAEMOM D3JIEMEHTE OOLEKTa OOYCIOBJIEHO
COBMECTHBIM TOSIBJIEHUEM B HEM JOCTaTOYHOIO KOJWYECTBa IOplOYero BelllecTBa WM MmaTepuana (coobitue I'B) u
okucautens (coobitue OK) ¢ y4yeToM MapaMeTpoB COCTOSSHUS (TeMIeparypbl, NaBjieHus W T. 1A.). BeposTHocTb
obpaszoBaHus k-ii roproueii cpennl (Q; (I'Cy)) st ciydas He3aBUCUMOCTU coObTuil I'B u OK BBIMUCIAIOT 11O (hopMyIie

0, (IC,)=0;UB)) - Q;(OK,), k=1+10 (m — 1), (40)

rae O; (I'B) — BepoATHOCTb MOSABIEHUS JOCTATOYHOTO /Ul 00pa3oBaHMs FOpIoYeil Cpeibl KOJIMYECTBA /-0 TOPIOYEro
BelllecTBa B /-M 3JIEMEHTe 0ObEKTa B TEUCHUE TOMa;
0; (OK,, ) — BepOATHOCTD NOSIBIEHUS JOCTATOYHOTO 111 00pa30BaHMsl TOpIOYEii Cpeibl KOMTMYECTBA #1-TO OKMCIUTENS
B i-M 3JIeMEHTe 00bEKTa B TCUCHUE TONa;
k, |, m — TIopsIIKOBbIE HOMEpPAa TOPIOYEl CPEellbl, TOPIOYEro BEIIECTBAa M OKMCITMTEIS.
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2.2. TlosiBIeHUEe B paccMaTpuBaeMOM BJIEMEHTE OOBEKTa TOPIOYEro BelecTBa k-TO BHIA SIBSIETCS CICACTBUEM
peanusauuu 1000k u3 a, npuuuH. Bepoarnocts Q; (I'B; ) Berucnsior no dopmyie

Z
0,(IB))=1-T1 [1-0Q;(a,)], (41
n=1

rne Q; (a,) — BEPOATHOCTb pealn3alny 1000 U3 a, NPUYNH, NPUBEIECHHBIX HUXE;
0; (a;) — BepOSATHOCTH MOCTOSIHHOTO MPUCYTCTBUSA B i-M 3JIEMEHTE OOBEKTA OPIOYEro BEIIECTBA k-TO BUJA;
0; (ay) — BEpOATHOCTb pasrepMeTHU3allMK aIrlNapaToB WM KOMMYHUMKALMA C TOPIOYMM BELECTBOM, PACIIOIOXKEH-
HBIX B i-M 3JIEMEHTe 0OBEKTa;
0; (a3) — BEPOATHOCTL 00Pa30BaHMs TOPIOYETO BELIECTBA B PE3YJIbTATE XMMMUYECKOW PEAKLMU B i-M 2JIEMEHTE
00BbeKTa;
0; (a4) — BEPOATHOCTb CHMXEHMS KOHLEHTpauuu (erMarusatopa B roployeM rase, Inape, XXMIKOCTU WM
adpOB3BECHU i-TO JIEMEHTa 00bEKTa HMXKE MUHUMAJILHO AOMYCTUMOI;
0; (a5) — BEPOATHOCTb HApPYLIEHUs MEPUOAMYHOCTM OYUCTKM i-IO 3JIEMEHTa OOBEKTa OT TOPIOYMX OTXONOB,
OTJIOXKEHW MBUIH, TTyXa U T. [I.;
Z — KOJIMYECTBO @, TPUYMH, XapaKTePHLIX JUISl i-TO OOBEKTa;
1 — TIOPSIIKOBBIN HOMEpP TTPUYNHBI.
2.3. Ha neiCTBYIOIIMX U CTPOSILIMXCS OOBEKTaX BEPOATHOCTE (Q; (a,)) peann3auyu B i-M 2JIEMEHTE O0LEKTa 4,

TIPUYMHBI, TIPUBOMSINEH K TOSBICHUIO k-TO TOPIOYETO BEILIECTBA, BHIYMCIITIOT HA OCHOBE CTATMCTUYCCKUX TaHHBIX O
BPEMEHHM CYILECTBOBAHUS 3TOM MPUYKMHBI 0 (hopMyITe

m
04y =25 v, )
p Jj=1
rie Ky — xoad@duuueHT 6e301acHOCTH, ONPEAEIEHNE KOTOPOTO U3JI0XKEHO B pasi. 4;
T — aHaJU3UPYeMblil IEPUOJ BPEMEHU, MUH;
m — KOJIMYECTBO Peajln3alMii a, MTPUUMHBI B i-M 3JIEeMEHTE OOBEKTA 33 aHAJIM3UPYEMbIl EPUOJ BPEMEHM;
T, — BpPEMs CYLIECTBOBAHMUA g, NPUYMHBI TOABJIEHUA k-TO BHUAA TOPIOYETO BELLECTBA NPM j-i peanusauuu B
TeueHUe aHaJM3UPYEeMOro Mepruoia BpeMeHU, MUH.
OO61Me TpeboBaHUs K MporpaMMme coopa 1 0OpabOTKU CTaTUCTUYECKUX JAHHBIX M3J0XEeHbI B pasi. 4.
2.4. B mpoeKTHPYEeMBIX 3JIEMEHTaX OObEKTa BepOATHOCTb (Q; (a,)) BBIYMCIAIOT 1/ TEPUOJA HOPMAIbHOM

SKCIUTyaTalluM 3JIeMeHTa KaK BepOSITHOCTh OTKAa3a TeXHWYECKUX YCTPOUCTB (M3Ieuit), 00ecreurnBaIoInX HEBO3ZMOX-
HOCTb peajlM3aliy g, IPUYUH, 110 hopmyJie

0;(a,)=1-P(a,)=1-e?7, (43)

rae P; (a,) — BEPOATHOCTb 0E30TKA3HOM PabOThI MPOU3BOACTBEHHOIO 00OPYAOBaHMA (M3EIMs), WUCKIIOYAIOLIErO
BO3MOXHOCTb PealM3alyu d, IPUYUHDI;
A — MHTEHCUMBHOCTb OTKa30B IPOM3BOACTBEHHOTO 000pYIOBaHUS (M3eJIHs), UCKITIOUAIOIEro BO3MOXHOCTh
peanusauuy a, MPUYMHBI, gyl
T — o011ee BpeMsi paboThl 000PyIOBaHUS (M3ENsT) 32 aHATU3UPYEMblid TTepUOJ] BpeMEeHH, Y.
2.5. JlaHHBIE O HAIEXXHOCTH OOOpyHOBaHUS (M3HeNusi) MPUBEACHBI B HOPMATUBHO-TEXHUUYECKUX JOKYMCHTAX,
cTaHmapTax u nacroptax. MHTEHCMBHOCTb OTKA30B 3JIEMEHTOB, MMPUOOPOB M aIlliapaToB IPUBEICHA B pasil. 5.
2.6. Tlpu OTCYTCTBUU CBEIEHUI O IMapaMeTpax HaJeXKHOCTH aHAM3MPYeMOro 00OpYyIOBaHUS (M3meNus), TOoC-
JIe[IHUE OMPEEIISIIOT pAaCUETHBIM MYTEM Ha OCHOBE CTATUCTUYECKUX TAHHBIX 00 0TKa3ax 3TOro 000pyaoBaHus (M3Aeusl).
2.7. TlosBneHue B i-M 2JIeMEHTEe 00bEKTa K-TO BUAA OKUCIIUTENS SIBJISIETCS] CIENCTBUEM peav3alnu JIo0oi 13
b, npyunH.
Beposarnocts (Q; (OK})) BbMUCIAIOT IO (HOpMYJIE

z
0;(0Ky=1-T1 [1-0;(b) 1, (44)
n=1
rae Q; (b,) — BEPOATHOCTb peanu3auuu J000i U3 b, MPUYMH, PUBEIECHHLIX HUXE;
O; (b)) — BEPOATHOCTb TOTO, YTO KOHLEHTPALMUS OKMCIUTENS, MOJABAEMOIO B CMEChH i-IO 3J€MEHTa OOBLEKTa,
GOJIBIIIE TOMYCTUMON TI0 TOPIOUECTH;
0; (b)) — BEPOSATHOCTb MOJACOCA OKUCUTENS B i-ii 3JIEMEHT C TOPIOYMM BELIECTBOM;
0; (b3) — BEPOATHOCTL MOCTOSIHHOTO TPUCYTCTBUSI OKUCIUTENS B i-M 3JIEMEHTE OOBEKTa;
O (b)) — BEPOATHOCTb BCKPBITUSA i-TO 3JIEMEHTA OObEKTA C FOPIOYMM BELIECTBOM 0€3 NMpeaBapuTeILHOIO Npora-
puBaHus (TPOAYBKU UHEPTHBIM ra3oMm);
Z — KOJIMYECTBO b, IPUYMH, XapaKTEPHbIX I/ i-I0O 5JIEMEHTa OObEKTa;
1 — TIOPSIAKOBBIA HOMEP MPUYUHBI.
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2.8. Bepoartnoctu (Q; (b,)) peanuzauum COOBITUI, OOYCIABIMBAIOIIMX BO3MOXHOCTDL MOSIBICHUA OKMCIIUTENS
k-To BMIA B OMMACHOM KOJIMYECTBE, BBIYMCISIOT I TTPOSKTUPYEMBIX 3JIEMEHTOB 110 (hopmyite (43), a IUTIsh CTPOSIIIMXCS
U JICVCTBYIOLIMX 3JIEMEHTOB 10 popmyiie (42).

2.9. BeposarHocTs (Q; (b,)) Moacoca OKMCIUTENA B annapar ¢ TOPIOYMM BELIECTBOM BIYUCIIAIOT KaK BEPOATHOCTD
COBMECTHOI pean3alluy JIByX COObITUIA: HAXOXKIEHNUS armapara Mo paspexkeHuem (CoObITUe S|) U pasrepMeTu3alun
anmapara (cobwiTue S,) 1o dopmyne

0; (b)) = Q; (S)) - Q; (Sy). (45)

2.10. BeposartHoctb (Q; (S))) HaXoXAeHUs i-TO 3J€EMEHTa 00BEKTA O] PA3PEXKEHUEM B OOLLEM CJ1yyae BbIYUCIIAIOT
o (opmyne (42), MPUHUMAIOT PAaBHON SMUHUIIE, €CIM BJIEMEHT BO BpeMsl pabOThl HaXOAMTCS IO pa3pekeHUeM, U
0,5, ecmu 3IeMEHT ¢ PaBHO MEPUOIMYHOCTHIO HAXOAUTCS IO Pa3pekeHUEM U JaBICHUEM.

2.11. BeposarHoctb (Q; (S,)) pasrepMeTU3aLMKU i-IO 3JIEMEHTA HA Pa3HbIX CTAAMAX €r0 Pa3pabOTKM M IKCILTya-
TalMU BBIYUCISIOT 110 hopmyiie (42 u 43).

2.12. IIpm pacyeTe BEpOATHOCTM 0OPa30BaHUsA B IIPOEKTUPYEMOM 2JIEMEHTE 00beKTa roproueii cpenst (Q; (1'0)),
HapylUIeHUS PeXXMMHOTO XapaKTepa He YYUTHIBAIOT.

2.13. TIpy HEOOXOMMMOCTHU YUYUTHIBAIOT U UHbIE COOBITHS, TPUBOISILINE K 00PAa30BAHUIO TOPIOYEi CPeIbl.

3. Pacuer BepOATHOCTH MOSABJIEHHS MCTOYHUKA 32:KMraHusl (MHUIMHPOBAHUS B3PbIBA)

3.1. TlossBneHUE n-TO MCTOYHMKA 3aXKUTraHus (MHUIUMPOBAHUS B3pbIBA) B aHAIM3UPYEMOM BJIEMEHTE OOBEKTa
(cobbiTne M3,) 0OYCIOBIEHO MOSABIEHUEM B HEM H-TO 3HEPrETUYECKOTO (TEIUIOBOTO) UCTOYHUKA (cobbrtue TH,) c
rapaMeTpaMM, JOCTaTOYHBIMM JJIsI BOCIUIAMEHEHUSsT k-ii Toproyeit cpeabl (COObITHE Bnk). Beposrnocts (Q; (U3, /TC))
MOSIBJIEHUSI 1-TO UCTOYHUKA 3aXKUTaHUSI B i-M dJIeMEeHTe 00beKTa BHIYUCISIOT Mo opMyJie

Q; (U3,/IC,) = Q;(TH, ) - Q; (B}), (46)
rne Q; (TH, ) — BepOATHOCTb NOABJIEHU B i-M 3JIEMEHTE OOBEKTA B TEYEHUE IO /1-I'O SHEPTETUYECKOTO (TEMJIOBOTO)
HMCTOYHMKA;
0; (Bnk ) — YCJIOBHasl BEPOSITHOCTb TOTO, YTO BOCIUIAMEHSIIOLLAsi CITIOCOOHOCTh TMOSIBUBLIETOCS] B i-M 3JIEMEHTE
00BEKTa 1-TO DHEPreTMYecKoro (TerIOBOro) MCTOYHMKA JAOCTAaTOYHA ISl 3aKUTaHus k-il roproueit
Cpelibl, HaXOASICICSl B 9TOM 2JIEMEHTE.

3.1.1. Pazpsia atMocepHOro aeKTpuyecTBa B aHAIM3UPYEMOM 3JIeMEHTe 00beKTa BO3ZMOXKEH WM MpU Mopa-
KEHUU 00beKTa MOJIHMEN (coObiTne C)), MM TIpY BTOPUYHOM €€ BosaekicTBun (cobbitue C,), MM IIPU 3aHOCE B HETO
BBICOKOTO MOTeHuuana (coonitue Cj).

Beposrnocts (Q; (TH,)) paspsna aTMoc(epHOTO 3JEKTPUUYECTBA B i-M 3JIEMEHTE 0ObEKTa BEIYUCIIAIOT 10 (hopMyJie

3
Q,(TH,)=1-T1 [1-0,(C,)], (47)
n=1

rae O; (C,) — BepOATHOCTb peanusauuu 1060 u3 C, , IpUYNH, IPUBEAECHHBIX HIDKE,

0; (C}) — BepOATHOCTb MOPAXKEHUSA i-I'O 2I€MEHTA OOLEKTA MOJIHUEN B TEUEHUE TOIA;

0; (C5) — BepOATHOCTb BTOPUYHOTO BO3AEHCTBUA MOJIHMHU HA [-3JIEMEHT OObEKTA B TEYEHUE roJa;

0; (C3) — BepOATHOCTb 3aHOCA B i-if BIEMEHT OOBEKTa BHICOKOTO MOTEHLIMANIA B TEUEHUE TOIA;

n — TIOPSIAKOBBIA HOMEDP MPUYMHBI.
3.1.2. TlopaxeHue i-ro ajeMeHTa 00bEeKTa MOJIHUE BO3MOXHO MPU COBMECTHOMN peayiu3alyu IBYyX COOBbITUI —

NPsIMOTO yJapa MOJHUHU (COObITHE #,) M OTCYTCTBUSI HEMCIPABHOCTHU, HEMPABUILHOTO KOHCTPYKTUBHOIO UCIOJIHEHHUS
WJIM OTKa3a MOJIHMEOTBoxa (cobbitue f)). BepostHocTs (Q; (C))) BRIUUCIAIOT 1O GopmyJie

Q,‘ (Cl) = Q,‘ (11) : Qi (tz), (48)
rac Qi (tl) — BCPOATHOCTb OTCYTCTBUA HCUCIIPABHOCTHU, HCIIPABUJIIbHOI'O KOHCTPYKTUBHOT'O MCIIOJTHECHMA NJIM OTKa3a
MOJIHHUEOTBOJA, 3alIUIIA0IICTO i-11 DJIEMEHT O6'beKTa;
Q; (t)) — BEpOSTHOCTb IIPSIMOTO YAapa MOJHUY B i-ii 3]IEMEHT 00BbEKTa B TEUCHUE TOfa.

3.1.3. BeposTHocTb (Q; (1,)) MPAMOro yaapa MOJIHMM B OOLEKT BLIYMCIIAIOT 1O (hopmylie
Qi (t2 ) = 1 —e _Ny.M Tp 5 (49)

e Ny_M — YUCJIO MPSIMBIX YIapOB MOJTHUU B OOBEKT 3a TOI;
T, — MPOJOJDKUTEILHOCTD MepPUoOsa HabIIONeHUS, TOI.
J171s1 0OBEKTOB IPSIMOYTOJIBHOM (POPMEI

Nyyy=(S+6 H)-(L+6H)- n,-107°. (50)

11 KpyTabIix oObeKTOB
Ny = QR+ 6H)? - n, - 1075, (51)
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rae S — mIMHa 00BbeKTa, M;
L — mmpuHa o0BbeKTa, M;
H — nanGoJpiast BBICOTa O0BEKTA, M;
R — paguyc oObekTa, M;
Ny — CpeliHee YMCIIO yIapoB MOIHUM Ha | KM? 3eMHOIi TIOBEPXHOCTH BBIOUPAIOT U3 Ta6. 3.

Taobnuma 3

TTpomoXUTEIEHOCTh TPO30BOI 20—40 40—60 60—80 80—100 u
JEATCJIbHOCTH 3a Iroa, 4 OoJee
CpeHee YKC/I0 yIapoB MOJHUM B Tof Ha 1 Km? 3 6 9 12

3.1.4. Beposrnocts (Q; (#)) IPUHUMAIOT PABHOW EIMHULE B CIy4a€ OTCYTCTBUSI MOJIHME3ALIUTBI HA OOLEKTE
WM HAJIMYUS OLIMOOK MPU €€ MPOEKTUPOBAHUU U U3TOTOBJIEHUU.

BbIBOJ O COOTBETCTBUM OCHOBHBIX MTApaMeTPOB MOJIHUEOTBOIA TPEOOBAHMSIM, MPENBSIBIASIEMbIM K MOJIHUE3ALIUTE
00BbeKTOB 1, 2 1 3-i1 KaTreropuii, neialoT Ha OCHOBAaHUM PE3YJIbTATOB MPOBEPOYHOTO pacueTa W JAETaJbHOTO 00cIen0-
BaHMSI MOJTHHEOTBoAa. OCHOBHBIE TPeOOBAaHMUS K MOJTHHEOTBOAaM 00beKTOB 1, 2 1 3-i1 kKareropuii mpuBenaeHsl B CH-305.
[Tpn HanuuMyu MOJTHME3AILUTBI BEPOATHOCTL (Q; (7)) BHIUMCIAIOT MO (hopMyJie

Ks m
Qn="-"2 y+-P), (52)
p Jj=1
rie Ky — xoaduuueHT 6e301acHOCTH, ONPEAEIEHNE KOTOPOTO U3JI0XKEHO B pasa. 4;
T, — aHaJIM3MPyEeMbIN TIepuoa BpeMEeHU, MUH;

’Cj — BpEMA CyLICCTBOBAHMA HCUCIIPABHOCTHU MOJIHUECOTBOOA ITPU ]-I71 €€ p€ain3alluu B TCUCHHNE roga, MUH,

m — KOJWYECTBO HEUCITPABHBIX COCTOSHUI MOJIHME3alUThHI;
B — BEpOATHOCTb 06€30TKA3HOI PabOThl MOJTHUE3ALIUTHI
(B = 0,995 npu Hanuuuu MoyHUEe3aUThl TUNa A 1 f = 0,95 npu HaIMUYMK MOJIHUE3AUUThI TUTa b).

715t TpOEKTUPYEMBIX 00BEKTOB BEPOSITHOCTh OLIMOKHU MPY MTPOSKTUPOBAHNY MOJIHUE3AIIUThI HE PACCUMTHIBAIOT.

ITpu pacuere Q; (#;) cyliecTByloLeil MOJHUE3ANTEI HAPYLIEHUE TEPUOJMYHOCTH MPOBEPKU COMPOTUBIEHHUS
3a3eMiuTenell (OAMH pa3 B JBa rofia) paclieHMBaIOT KaK HaxXOXICHUWE MOJHUE3AIIMTbhl B HEUCITPABHOM COCTOSIHUU.
Bpewmst cyliiecTBOBaHUSI 3TOM HEUCNPABHOCTU OMPEAESIOT KakK MPOJOKUTEIbHOCTD Meproaa MeXay 3arulaHMpOBaH-
HBIM ¥ (PaKTUYECKUM CPOKAMHM TTPOBEPKHU.

3.1.5. Beposrnocts (Q; (C,)) BTOPUYHOTO BO3AEHCTBUSA MOJIHMM HAa OOBEKT BBHIUUCIIAIOT MO (popmyIie

0, (G) =0,(1) - 0; (1), (53)
e O(f;) — BEPOATHOCTb OTKA3a 3aLINTHOTO 3a3€MJIEHUS B TEUEHME TOZa.

3.1.6. BeposiTHoCcTb (Q; (#3)) MpU OTCYTCTBMM 3aLUMTHOTO 3a3eMJICHMSI WM MEPEMBIYEK B MECTaX CONKEHHUS
METAJUIMYECKMX KOMMYHUKALWiA IIPUHUMAIOT PaBHOM eauHuLe. BepoaTHocTh (Q; (f3)) HEUCIIPABHOCTH CYLIECTBYIOLLEH
CHCTEMBI 3allIMTHI OT BTOPUYHBIX BO3ACHCTBUI MOJHUM OIPENCNISTIOT Ha OCHOBAaHWM PE3YJILTATOB €€ OOCIIeI0BaHMS
aHanoru4Ho BepoaTHocty (Q; (a,)) o dopmyne (42).

7151 MpOEKTUPYEMbIX OOBEKTOB BEPOSITHOCTh OTKAa3a HEMCIIPABHOCTHU 3allIMTHOTO 3a3eMJIEHUSI HE PAaCCUMThIBAET-
csl, a MIPUHUMAETCSl paBHOMW eNMHULE WM HYJIIO B 3aBUCUMOCTU OT €€ HaJIU4YUs B MPOEKTE.

3.1.7. Beposarnocts (Q; (C;)) 3aHOCa BEICOKOTO NMOTEHUMANA B 3aIUMINAEMBINA OOBEKT BHIMUCIISAIOT AHATOTMIHO
BeposstHOCTH (Q; (C5)) Mo (53).

3.1.8. BeposTHOCT Q; (#;) nipu pacuere (Q; (C,)) u (Q; (C3)) BbruMcnsAOT 110 hopmysie (49), npuyem 3HaYeHUA
napametpoB S u L B ¢popmynax (50 u 51) Heo6xonumo yBeauuutb Ha 100 m.

3.1.9. Drekrpuueckas UCKpa (Iyra) MOXET MOSBUTHCS B AHAIM3UPYEMOM 3JIEMEHTE 00beKTa (cobbiTHe TH,) npn
KOPOTKOM 3aMBIKaHUU 3JIEKTPONIPOBOAKM (COOBITUE €)), P NPOBEIEHNY IEKTPOCBAPOUHBIX PAOOT (COOLITHE €,), TIPK
UCKPEHUU 3J1eKTPOOOOPYIOBAHUS, HE COOTBETCTBYIOLIETO MO WCIOJHEHUIO KAaTErOPpMU U TPYIIE TOploYel Cpelbl,
HaXOALLEHCA B 9TOM 3JIEMEHTE (COOBITHE e3), PU Pa3psANax CTATUUECKOTO 3JIEKTPUYECTBA (COOBITHE €4).

Bepoatnocts (Q; (TH,)) Ber4ucsaior no Gopmyie

Z
Q,-(TH,,)=1—n131[1—Q,-(e,,)], (54)
rae Ql- (en) — BEPOSITHOCTb pean3alliy 000 13 e, IpUYUH, MPUBEICHHbIX HUXE;
Qi (61) — BEPOATHOCTDL IMOABJICHUA MCKP KOPOTKOI'O 3aMbIKaHUA JJCKTPOIIPOBOAKH B i—M SJICMCHTC B TCUCHUC
roaa,
Q,- (e2) — BEPOSITHOCTb MPOBEACHUS JIEKTPOCBAPOUYHBIX PA0OT B i-M dJIEMEHTE O0bEKTa B TEUEHUE rOja;
Q,- (e3) — BEPOSITHOCTb HECOOTBETCTBUS 3JIEKTPOOOOPYNOBAHMSI i-TO 3JIEMEHTa OOBEKTa KAaTEroOpuM W IpymIe
FOpIO‘{CfI Cp€abl B TCUCHUE TIoaa,
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Q; (e;) — BEpOSTHOCTb BOSHMKHOBEHUS B i-M 3JI€MEHTE OOBEKTa PaspsiIoB CTATUYECKOTO JIEKTPUUECTBA B TEUECHME
roma;
Z— KOJIMYECTBO e, TIPUYNH;
n — TIOPSIIKOBBI HOMED MPUIMHBI.

3.1.10. BepostHocTb (Q; (e;)) MOABIEHUSA B [-M BJIEMEHTE O0BEKTAa UCKP KOPOTKOTO 3aMBIKAHMS BBIYUC/IAIOT
TOJILKO ISl IEWCTBYIOIIMX M CTPOSIIIMXCS 3JIEMEHTOB OOBEKTOB IT0 (hopmyJie

Oie) = 0((v))-Q(vy)- 0(2), (35)

rae Q; (v;) — BEPOATHOCTb BO3HMKHOBEHMS KOPOTKOIO 3aMbIKAHMSA 3JIEKTPONPOBOJKM B i-M 3JIeMEHTE OObeKTa B
TeYeHue roja;
0; (v;) — BEpOATHOCTbL TOTO, YTO 3HAYEHME 3JIEKTPUUYECKOTO TOKA B i-M 3JIEMEHTE OOBEKTA JIEXKUT B AUANA30He
MOXXapoOoTacHbIX 3HAUYCHMIA;
O; (z) — BEPOATHOCTb OTCYTCTBUSI MJIM OTKa3a anmnapaToB 3alUThl OT KOPOTKOIO 3aMbIKAHUS B TeUEHUE roja,
onpenessiomasics 1o 1. 3.1.30.

3.1.11. Beposarnocts (Q; (v;)) KOPOTKOTO 3aMBIKAHMS 3JIEKTPONPOBOAKM HA AEHCTBYIOIUMX M CTPOSALIMXCH
00beKTaxX BHIUMUCIISIIOT HA OCHOBAHUU CTATUCTUYECKUX JAHHBIX Mo (opmyie (42).

3.1.12. Beposrtnoctb (Q; (v,)) HaXOXIEHUS SIEKTPUYECKOTO TOKA B AMANA30HE MOXAPOONACHBIX 3HAYEHUI
BBIUMCIISTIOT TI0 (popMyIie

12_11
1,1y’

K.3

0;(vy) = (56)

rae I, , — MakCMMaJlbHOE YCTAHOBUBLIEECS 3HAYEHUE TOKA KOPOTKOTO 3aMbIKaHMs B KabeJie WM TPOBOJIE;
Iy — UIMTEIbHO IOMYCTUMBIIA TOK I KabeJisl WK MPoBOJa;
1, — MMHHMaJbHOE MTOXAapOONaCHOE 3HaYEHHE TOKA, TPOTEKAIOLIETo MO KabeJo WK MPOBOAY;
I, — MakcuMajibHOE MOXapoOoINacHOEe 3HAYEHME TOKA, MPOTEKAIoWEro mno kabemo; eciu I, Gompwe /., TO
npuHumaior I, = I ..
3HaueHust TOKOB [; 1 I, ONpenensaIoT SKCrnepuMeHTaIbHO. s Kabeneid ¥ NPOBOLOB € MOJMBUHUIXJIOPUIHOM
usonaumeit I} = 2,5 I, a snauenue I, = 21 I n 18 I, nna xabens 1 npoBoJa COOTBETCTBEHHO. B OTCyTCTBME HaHHBIX
no I, u I, Bepoarnocts (Q; (v,)) NPUHMUMAIOT paBHOM 1.
3.1.13. BepostHocTb (Q; (ey)) MpoBeleHUs B i-M 3JIEMEHTE OOBEKTAa 2JIEKTPOCBAPOYHBIX PAOOT BBIYMCIIAIOT
TOJIBKO JIJIST IEHCTBYIOIINX W CTPOSIIIIUXCS 2JIEMEHTOB 00BEKTa HA OCHOBE CTAaTUCTMUYECKUX HaHHBIX 1O dhopmyie (42).
3.1.14. Beposrtnocts (Q; (e3)) Ipy HENPEPBLIBHOM pabOTe 3JIEKTPOOOOPYI0OBAHMS IPUHUMAIOT Ha BCEX OOBEKTAX
DaBHOIl1 eIMHULE, €CM 3eKTPOOOOPYIOBAHIE HE COOTBETCTBYET KaTErOPMM M IpyIIe roproueil cMecu, wiu 10—8 —
€cJIM cooTBeTCTBYeT. [Ipm mepruoanveckoit padboTe 3J1eKTpoOoOOPYIOBaHUS U €0 HECOOTBETCTBUM KaTETOPUU U TPYIIIIEe
ropioueii cpenbl BEPOATHOCTL (Q; (e3)) BBIUMCIAIOT aHaNOrMyHO BepoATHocTd (Q; (a,)) mo dopmyne (42). Ecian
aJIeKTpUYecKasl UCKpa TOSIBISIETCS JIMIb MPYU BKIIOUEHUU U BBIKJIIOYEHUU 3JIEKTPOOOOPYI0BaHUS, HE COOTBETCTBYIO-
LIETO KATETOPUU U IPYIIIE TOPIOYEH CPEAbI (TP 71 BKIIIOUEHMAX U BBIKIIIOUEHHUSX), TO BEPOATHOCTD (Q; (€3)) BHIYUCIIAIOT
aHajornyHo sepoAatHoctH (Q; (1)) 1o Gpopmyie (49). B ciyyae cooTBeTCTBUA 31IEKTPOOOOPYNOBAHKSA TOPIOYEl Cpele,
BbIUMCIIEHHOE 1O (hopmylie (49) 3HaueHue BepoATHOCTH (Q; (e3)) YMHOXAIOT Ha 108,
3.1.15. BeposTtnocts (Q; (e4)) MOABIEHUS B i-M 3JIEMEHTE OOBEKTA UCKP CTATUYECKOTO JNIEKTPUYECTBA BBIYMC-
JISIIOT 1o (popmyiie

0Oi(ey) = Qi(X))-0(Xy), (37)

rae Q; (X|) — BEpPOATHOCTb MOSBJIEHUS B i-M 2JIEMEHTE YCJIOBUI JUISl CTATUUECKON 3JIEKTPU3ALMY B TEYEHUE TO/1a;
0; (X;) — BEPOATHOCTL HAIMYMSI HEUCIIPABHOCTU, OTCYTCTBUSA MM HEI(POEKTMBHOCTH CPEACTB 3ALIUTHL OT
CTaTMYECKOTO JIEKTPUUYECTBA B TEUEHUE roja.

3.1.16. BepositHocTb (QfX|)) MPUHMMAIOT PaBHOW EAMHHUIE, €CIM B i-M 3JI€MEHTE OOBEKTa MPUMEHSIOT U
BBLIOUPAIOT BELUECTBA C YAEAbHBIM OOBEMHBIM 3EKTPMUECKMM COMNPOTUBIEHUEM, mHpesbiaomuM 103 Om-M. B
OCTaNnbHbIX ciydasax (Q; (X])) NPMHUMAIOT PaBHOM HYJIIO.

3.1.17. Beposrnocts (Q; (X,)) NpMHMMAIOT PaBHOW €IMHULE IIPY OTCYTCTBUM MM HEB(DGHEKTUBHOCTU CPEICTB
3alUMUTBl OT CTATMYECKOro 3ieKTpuyecTsa. Beposarnocts (Q; (X;)) HEMCNIPABHOCTU CPEICTB 3alUMUThl B AEHCTBYIOLINX
BJIEMEHTAX BHIMMCIIAIOT HA OCHOBAHMM CTaTUCTUYECKMX JAHHBIX aHAJIOTMYHO BepoaTHocTy (Q; (a,)) no dopmyne (42).

Bepoathocts (Q; (X;)) B IPOEKTUPYEMBIX 3JIEMEHTAX OOLEKTA BBHIMMCIAIOT aHATOTMYHO BepoaTHocTH (Q; (a,))
o ¢opmyse (43) Ha OCHOBAHUM JAHHBIX O HANEKHOCTU MPOEKTUPYEMbIX CPEACTB 3alUTHI OT CTATUYECKOTO 3JIEKTPU-
YyecTBa (HAIpUMeEp CPEACTB MOHMU3AIMY WM YBJIAXKHEHUS BO3IyXa U T. 11.).

3.1.18. ®pukMOHHBIE MCKPbI (MCKPBI yAapa W TPEHUS) MOSBISIOTCS B aHAJIM3UPYEMOM 3JIEMEHTE OObEeKTa
(cobritve TH,) npu MPUMEHEHUM UCKPOOIACHOTO MHCTPYMEHTa (COOLITHE f]), TIPU Pa3pyLIEHUU ABMXKYILIMXCS Y3JI0B
u jeraneii (COObITHE f5), NPU NMPUMEHEHUM pabounMu OOyBM, TIOAOUTON METAJUIMYECKMMU HAOOMKAMM M TBO3IAMU
(coObiTHE f3), IPU MONAJaHUK B JBMXYLIMECS MEXAHU3MBbl IOCTOPOHHUX NPEAMETOB (COOBITHE f;) M T. 1., IPU yaape
KPbILIKY METAJJIMYECKOTO JIIoKa (coObiThe f5). Bepostnocts (Q; (TH,)) BEIYUCAAIOT 1O opmyIie
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: (58)
Ql-(Tl/[n)=1—H [1— Q,(fn)] s
n=1
rae Q; (f,) — BEPOSATHOCTb pealu3alyy JI000M U3 f, NIPUYMH, IPUBEIEHHBIX HUXE;
O; (f]) — BEPOATHOCTb NMPUMEHEHUS B i-M SJIEMEHTE OOBEKTa METAJUIMYECKOTO, LUIM(OBAILHOIO M IPYroro
HMCKPOOIAaCHOTO MHCTPYMEHTa B TeUeHUE rojia;
Q; (f,) — BEpPOATHOCTb paspyLIEHUs ABUXYLIMXCS y3JIOB M JE€TajIel i-ro 3jeMeHTa 00beKTa B TeYEHUE roja;
Q; (f3) — BEpPOATHOCTb UCIOJNbL30BAHUA PaboUMMK OOYBM, NMOAOUTON METAJUIMYECKMMHU HAOOMKaMu M TBO3IAAMH,
B i-M 2JIeMEHTe 00beKTa B TeUeHHUeE Troja;
Q; (f4) — BEpPOATHOCTH MONAaAaHUA B ABUXYLINECA MEXAHU3MBI i-IO 3JIEMEHTAa OOBEKTA MOCTOPOHHUX ITPEIMETOB
B TeUEHHUE Tofa;
O; (f5) — BEpOATHOCTb yAapa KPBIIKNA METAIMYECKOTO JIIOKA B i-M 3JIEMEHTEe 00beKTa B TEYEHUE roja;
1 — TIOPSIAKOBBIN HOMEpP TPUYUHBI;
Z — KOJIMYECTBO f,, MPUYMH.

3.1.19. Beposrtnocts (Q; (f])) BBIUMCIIAIOT TOJNLKO UL JEHCTBYIOLIMX M CTPOSILUMXCSI SJIEMEHTOB OOLEKTA Ha
OCHOBAHMM CTATUCTMYECKMX JAHHBIX aHAJIOrMYHO BepoAaTHOCTAM (Q; (a,)) n (Q; (1)) no dopmynam (42 unu 49).

3.1.20. BepostHOocTb (Q; (f5)) AN OEWCTBYIOIIMX M CTPOSALIMXCS 3JIEMEHTOB OOBEKTAa BHIMUCIAIOT HA OCHOBAHUMI
CTaTUCTMYECKUX JAHHBIX AHATOTMYHO BepossiTHOCTH (Q; (a,)) mo dopmyine (43).

J1st TPOEKTUPYEMBIX BJIEMEHTOB 00BEKTa BEPOATHOCTL (Q; (f3)) BEIYMCIAIOT aHATOTMYHO BepoAaTHocTH (Q; (a,,))
o ¢opmyie (43) Ha OCHOBAaHUM ITapaMETPOB HAIEKHOCTU COCTABHBIX YaCTEI.

3.1.21. Beposrnocts (Q; (f3)) u (Q; (f5)) BBIYUCIAIOT TOJIBKO Ul JEHCTBYIOIUMX M CTPOSALUMXCH 3JIEMEHTOB
00beKTa aHanornyHo BeposaTHoCcTH (Q; (a,)) mo dopmyne (42).

3.1.22. BepostHOCTb (Q; (f;) BRIYUCIAIOT MUl JEACTBYIOLIMX M CTPOAILMXCS SJIEMEHTOB OOBEKTa HA OCHOBAHUMI
CTaTUCTMYECKUX JAHHBIX aHATOTMYHO BeposaTHOCTH (Q; (a,)) 1o dhopmyne (42), a A NPOEKTUPYEMBIX 3JIEMEHTOB IO
opmyne (43) Kak BepOSTHOCTh OTKAa3a 3alllUTHBIX CPE/CTB.

3.1.23. OTKphBITOE MJIaMs U UCKPHI TIOSIBJISIOTCS B i-M 2JIEMEHTE 00beKTa (Coobitne TH,) npu peanuszauuu oo
u3 npu4uH h,. Beposarnocts (Q; (TH,)) BoMUCIAIOT 110 (HOPMYIIE

< (59)
0,(TH,) =1 —nlel[l -0;(h),
rae Q; (h,) — BEPOATHOCTb Pealn3aLny J10O0K U3 A, IPUYMH, NPUBEIEHHBIX HUXE;
O; (h)) — BEPOATHOCTb CXMIAaHUA TOILUIMBA B I€Yax /-ro 5J1€MEHTa 0ObeKTa B TeYEHHUE IO/,
O; (hy) — BepPOATHOCTb NPOBENEHM FA30CBAPOYHBIX Y IPYTUX OTHEBBIX PAOOT B i-M 37IEMEHTE OOBEKTA B TEYEHHE IO,
O; (h3) — BEPOATHOCTL HECOOMIONEHUA PEXMMA KYPEHUS B i-M DJIEMEHTE OOBEKTA B TEUEHUE TO1a;
O; (hy) — BEPOATHOCTL OTCYTCTBUSA MJIM HEUCITPABHOCTU MCKPOTaCUTENEH Ha ABUraTENAX BHYTPEHHETO CrOPaHMs,
PacIOIOXKEeHHBIX B i-M 3JIeMEHTe 00beKTa, B TeUEHUE TO/a;
O; (hs) — BEPOATHOCTL MCMOJIb30BAHUS PabOYMMM CIMYEK, 3AKUTAJIOK MJIM TOPENOK B i-M 3JIEMEHTE OOBEKTA B
TeYeHue roja,
0, (hg) — BEPOATHOCTL BHIOPOCOB HATrPETOrO ra3a M3 TEXHUYECKOTO OOOPYIOBAHMA B i-M 3JIEMEHTE OOLEKTA B
TeYeHUe rofa;
Z — KOJIMYECTBO TIPUYMH;
1 — TIOPSIIKOBBI HOMEP MPUYUHBI.
3.1.24. BeposTHocTb (Q; (4[)) BBIMUCIAIOT 4JIs BCEX 2IEMEHTOB 00bEKTa MO (hopMyJie

Kg; ™ (60)
Qi(hl):,c_'z UE
p Jj=1
rie Ky — xoadduuueHT 6e301acHOCTH, ONPEAEIEHNE KOTOPOTO U3JI0XKEHO B pasi. 4;
T, — AHAJIM3UPYEMbII TIEpUOJ BPEMEHU, MUH;

m — KOJMWYECTBO BKIIIOUCHUI TIeUM B TeUCHUE aHATM3UPYyEeMOTo TIeproia BpeMeHU;
T, — Bpems paboTHI TeYM i-TO 3JIeMEeHTa 00BEKTa MPH j-M €€ BKIIIOUEHMU B TeYCHHUE aHAJM3UPYeMOTo TMepuoa
BpeMEHU, MUH.

3.1.25. Bepostaoctu (Q; (hy)), (Q; (h3)), (O; (hy)), (Q; (hs)) u (Q; (hg)) BEIMUCISAIOT TONBKO VIS AEHCTBYIOLINX
M CTPOSIIIUXCSI OOBEKTOB HA OCHOBE CTATMCTUYECKMX NTAHHBIX aHAIIOTUYHO BEPOSITHOCTH 10 hopmyiie (60).

3.1.26. Harpes BelliecTBa, OTICIBHBIX Y3JIOB M ITOBEPXHOCTEN TEXHOJOTMUYECKOTO 000OPYIOBAHUS i-TO 3JIEMEHTA
00BLEKTa, KOHTAKTUPYIOLIMX C TOPIOYEH CPENOM, BBILIE TOMYCTMMOW TemMnepaTyphl (coObrtne TH,) BO3MOXEH IIpH
peanusaumu moboit u3 K, mpuunn. BepoATHOCTb BHIYUCIAIOT 110 (hopMyJIe

’ (61)
Q;(TH,)=1-T [1-0;(K,)1,

rie Q; (K,) — BepoATHOCTL peanu3aluy 1060l u3 K, MpUYMH, MPUBEICHHBIX HIXKE;
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O; (K|) — BepOSITHOCTb HarpeBa rOPIOYEro BELIECTBA WIJIM TOBEPXHOCTU OOOPYNOBaHMS i-TO 3JeMeHTa 00beKTa NpU
BO3HMKHOBEHUHU TIEPETPY3KHU JIEKTPOCETH, MAIIIMHBI U allllapaToB B TEUEHUE rOa;

0; (K;) — BeposITHOCTb OTKa3a CUCTEMBI OXJIAX/IEHU almapara i-ro 3JeMeHTa 00beKTa B TeUeHUE rofa;

0; (K3) — BepoOATHOCTb HarpeBa MOBEPXHOCTEN ¥ FOPIOYMX BELIECTB IPU BOZHMKHOBEHMM MOBBILIEHHBIX MEPEXOIHbIX
COIPOTUBJIEHUI 2JIEKTPUYECKUX COCAUHEHUH i-TO 3JIeMEHTa O0OBbEKTa B TEUEHUE TO/a;

0; (K;) — BepOATHOCTb MCIIOJIb30BAHMA 2JIEKTPOHATPEBATE/IbHBIX TPUOOPOB B i-M BJIEMEHTE OOBEKTA B TEYEHUE TOA;

0; (K5) — BepoOATHOCTb HarpeBa MOBEPXHOCTEN IPU TPEHMU B IMOALIMITHUKAX B i-M 2JIEMEHTE OOBEKTA B TEYEHUE TOIA;

0; (K¢) — BepOATHOCTb pa3orpeBa OT TPEHMS TPAHCIIOPTHLIX JIEHT U MPUBOIHBIX PEMHEH B i-M 3/IEMEHTE B TEYEHME TOJ1a;

0; (K7) — BepOATHOCTL HAarpeBa NMOBEPXHOCTEH MHCTPYMEHTA M MAaTEPUAJIOB NPU OOpabOTKE B i-M BJIeMEHTE OObEKTA
B TEUCHUE TOJA;

O; (Kg) — BepOSATHOCTb HarpeBa rOprOYMX BEILECTB B i-M 3J1€EMEHTE OOBEKTA O OMACHBIX TEMIIEPATYP MO YCIOBUAM
TEXHOJIOTMYECKOTO Tpoliecca B TeUEHHE TO/a.

3.1.27. Tleperpy3ka OSJIEKTPUYECKMX KOMMYHMKAUWA, MallMH K anmnaparoB (coObrtme K;) BO3MOXHA IpU
HEMCMPABHOCTU WJIM HECOOTBETCTBUM aIlMapaToB 3allUThl DJEKTPUUECKUX CETell, a TakKe Mpu pealn3aluu Joboi u3
NPUYKH Y,,.

Bepoatnocts (Q; (K;)) BEMUCIAIOT IO (HOpMYIIE

° (62)
O;(Kp={1-T [1-Q;,)1 |- G,
m=1
rae Q; ( y,,) — BEPOATHOCTb Pealn3alny Jo00i U3 y,, NPUYKH, NPUBEIEHHBIX HUXE;
O; () — BEPOATHOCTb HECOOTBETCTBUA CEYEHMS OSJIEKTPOIIPOBOJHUKOB HATpy3Ke SJIEKTPONPUEMHUKOB B i-M
9JIeMEHTE B TeUeHUE roja;
0; ( y,) — BEPOATHOCTDb NOAKITIOUEHHUS JOTIOJTHUTEBHBIX SJIEKTPOIIPUEMHUKOB B i-M 3JIEMEHTE O0BEKTA B 3JIEKTPO-
MPOBOJKE, HE PACCUMTAHHOMN Ha 3Ty HArpysKy;
O; ( y3) — BEPOATHOCTb YBEJIMUEHUS] MOMEHTA Ha Bally SJIEKTPOIBUTATENIS B i-M 2JIEMEHTE OOBEKTa B TEYEHHE ToJa;
O; ( y4) — BEPOATHOCTD MOBBIILEHUS HAMPSXKEHUs B CETU [-TO 3JIEMEHTa 00bEeKTa B TeUeHUE roja;
0; ( y5) — BEPOATHOCTb OTKIIOUEHMs (Da3bl (ABYX(a3HBIA PEXNUM PabOThI B yCTAHOBKAX TPEX(HA3HOTO TOKA) B CETH
i-TO 3JIeMeHTa 00beKTa B TeUCHUE TofIa;
0; ( ) — BEPOATHOCTb YMEHBILEHNSI COMPOTUBIIEHUS 3JIEKTPOIIPUEMHHKOB B i-M 3JIEMEHTE OOBEKTa B TEUEHHE TOJIA;
O; () — BEPOSATHOCTb OTCYTCTBMSI HEMCIPABHOCTM WJIM HECOOTBETCTBMS AaIllapaToB 3alLUThl 3JIEKTPUUYECKUX
CHUCTEM I-TO dJIeMEHTa 00BEKTa OT MepPerpy3ky B TeUeHUe roja.

3.1.28. Beposatnoctu (Q; (1)), (Q; (1)), (Q; (4)), (O; (¥5)), (Q; (¥)) BLIUMCIAIOT TOIBLKO JUISA AEHCTBYIOILUX 1
CTposILIMXCSE 00BEKTOB aHAJIOTMYHO BeposiTHOCTH (Q; (/1)) mo dopmyie (60).

.1.29. BeposatHocTsb (Q; BBIYUCIISIOT VTS S CTBYIOIINX U CTPOSIIIIUXCS OOBEKTOB aHAJIOTMYHO BEPOSITHOCTH

3.1.29. B (73 &

(Q; (hy)) mo dopmyie (60)), a 119 MPOEKTUPYEMBIX OOBEKTOB aHAJIOTUUHO BeposiTHOCTU (Q; (a,)) no dopmyine (43),
KaK BEPOSITHOCTb 3aKJIMHUBAHUSI MEXaHU3MOB, MPUBOAUMBIX B IEHCTBUE D€KTPOABUTATEIEM.
3.1.30. BepositHOCTb (Q; (7)) BBIMMCIISIIOT JIsI JEWCTBYIOLIMX 2JIEMEHTOB 00bEKTa aHAIOTMYHO BeposiTHOCTU (Q; (4
i i\
o opmyte (60), A1 MPOSKTUPYEMBIX 3JIEMEHTOB IPU OTCYTCTBUY aIlllapaToB 3alllUTH IPUHUMAIOT PABHOM eIWHMIIE,
a IIpY X HAJIMYUU BHEMUCIISAIOT aHAJIOTUYHO BepoaTHocTH (Q; (a,)) no Gopmyne (43).

3.1.31. Bepostnoctu (Q; (K,)) BHIYUCIAIOT 1JIl IPOEKTUPYEMBIX 3JIEMEHTOB O0BEKTA aHAJIOTMYHO BEPOATHOCTH
(Q; (a,)) no dopmyne (43) Kak BEepOATHOCTb OTKAa3a YCTPOMCTB, OOECIEUMBAIOLIMX OXJIAXIEHUE amnmapara, a s
CTPOSILLIMXCS U JECTBYIOIMX 3JIEMEHTOB aHAJIOTMYHO BeposTHOCTH (Q; (A1) mo dopmyie (60).

3.1.32. Bepostaocts (Q; (K3)) u (Q; (K;)) u (Q; (Kg)) BEIMUCIAIOT TOILKO A AEHCTBYIOLINX M CTPOSALIMXCH
00DBEKTOB aHATOTUYHO BepossTHOCTU (Q; (A1) Mo dopmyie (60).

3.1.33. BeposatHocTtb (Q; (K5)) u (Q; (K;)) BbIUMCIAIOT Ui POEKTUPYEMBIX DJIEMEHTOB OOLEKTA aHATOTMYHO
BepossTHOCTH (Q; (a,)) Mo popmyie (43), KaK BEPOATHOCTb OTKA3a CUCTEMbBI CMa3K1 MEXAHU3MOB i-TO DJIEMEHTA, a JJIs
CTPOSILLIMXCS U JEHCTBYIOIMX 3JIEMEHTOB aHAJIOTMYHO BeposaTHOCTH (Q; (A1) mo dopmyie (60).

3.1.34. BeposatHocTs (Q; (Kg)) NPUHUMAIOT PaBHON €IMHULE, ECJIM B COOTBETCTBMU C TEXHOJIOTMYECKON HEOOX0aM-
MOCTbIO MPOUCXOAMT HATPEB FOPIOYMX BEILIECTB A0 OMACHBIX TEMIIEPATYpP, WK HYJIO, €C/IM TaKO MPOLECC HE MTPOMCXOIUT.

Bepoatnocts (Q; (TH,)) noABIEHNSA B FOPIOYEM BEILECTBE MM MATEPUAJIE O4ATOB SK30TEPMUIECKOTO OKMCIECHUS
WM Pa3JIOXEHUsI, TPUBOISAIINX K CAMOBO3TOPaHUIO, BEIYMCIIAIOT TIO (hopMyIie

3
Q,‘(THn)zl_Hl [I_Qi(mn)]a (63)
n=

rae Q; (m,) — BEPOATHOCTb pealn3aLuy T060i U3 m, MPUYMH, IPUBEIEHHBIX HIXE;
Q; (m;) — BEpOATHOCTb MOSABJIEHNA B i-M 2JIeMEHTe OOLEKTa OYara TeIIOBOro CaMOBO3rOpaHHUsl B TeYEHUE roJa;
Q; (my) — BEpOATHOCTb MOSABJIEHUS B i-M 2JIEMEHTE OOLEKTA OYara XMMMYECKOro BO3TOpaHUs B TeYEHUE roJa;
Q; (m3) — BEpOATHOCTL MOSABIEHUS B i-M 3JE€MEHTe OOBEKTa oyara MUKPOOMOJOTMYECKOrO CaMOBO3TOPAHMsS B
TeYeHHE roja.



I'OCT 12.1.004—91 C. 21

3.1.35. BeposTtHOCTb (Q; (1)) BBIMUCIAIOT IJIsl BCEX DIEMEHTOB O0BEKTA 10 (HOpMYyIIE

Oimy) = O(P))-O(Py), (64)
rae Q; (P;) — BEPOATHOCTb NOABIEHUSA B i-M 2JIeMEHTe O0bEKTa B TEYEHME rofa BELIECTB, CKIOHHBIX K TEIIOBOMY
CaMOBO3TOPaHUIo;
O; (Py) — BEPOATHOCTb HArpeBa BELLECTB, CKJIOHHBIX K CAMOBO3rOPaHUIO, Bblllle GE30MACHON TEMITEPATYPHI.
3.1.36. BepositHocTb (Q; (P))) BBIYUCTIAIOT JUISl BCEX 3JIEMEHTOB 00beKTa 1Mo (opmyaam (60 mmu 43).
3.1.37. BepostHocTh (Q; (P,)) IPUHUMAIOT PABHOM €IMHULE, €CIM TEMIIEPATYPA CPEAbI, B KOTOPOW HAXOIUTCH
3TO BEIIECTBO, BHIIIEC WM paBHA 0€30IMacHOI TeMIlepaType WIKM HyJII0, €ClId TeMIlepaTypa Cpeabl HUXKe ee.
besonachyio TeMnepaTypy cpebl Ul BELIECTB, CKIOHHBIX K TEIIOBOMY CaMOBO3ropaHuio (), °C, BbIYUCIAIOT
o dopmyie

15 = 0,71, (65)

Ie ¢, — TeMIepaTypa CaMOBO3rOpaHus BELLECTBA, BbluMcaseMas 1o 1. 5.1.6 °C.
3.1.38. BeposTHOCTb (Q; (M5)) BEIMUCIAIOT IJIsl BCEX DIEMEHTOB O0BEKTA 1O (HOpMYyIIe

0; (my) = 0; (g -0, (&), (66)
rae Q; (g)) — BEPOATHOCTD MOABJIEHUA B i-M 2IEMEHTE OOBEKTa XUMUYECKH aKTUBHBIX BELLECTB, PEATNPYIOLIMX MEXIY
c000¥i C BblAEIeHUEM OOJIBLIOTO KOJMYECTBa Telja, B TeUeHUE roja;
Q; (gy) — BEPOATHOCTb KOHTAKTa XMMUYECKM AKTUBHBIX BELIECTB B TEYEHHME TOZA.

3.1.39. BepositHocTH (Q; (g))) ¥ (Q; (g;)) BBIUMCIIAIOT aHATOTMYHO BeposiTHOCTH (Q; () 1o dhopmye (60), ecin
peanusalms coObITUI g U g, OOYCIIOBJIEHA TEXHOJIOTMYECKUMU YCIOBUAMU UM MEPONIPUATUAMU OPraHU3aLMOHHOTO
XapakTepa ¥ BBIYUCIIAIOT aHAJIOTUIHO BepoatHocTu Q; (a,) no opmyie (43), eciu 5T COOBITUS 3aBUCAT OT HAIEXXHOCTU
000pyIOBaHUA.

3.1.40. BeposaTHocTb (Q; (m3)) PACCUMTBLIBAIOT AJI JAEHCTBYIOIUMX M CTPOALIMXCA OOBEKTOB aHAJIOTMYHO BEPO-
arnoctu (Q; (hy)) no dopmyie (60).

3.2. BeposarHocTs (Q; (Bnk)) TOT0, YTO BOCILJIAMEHSIIOIIASICS CIIOCOOHOCTD IOSBUBILIETOCS B i-M 3JIEMEHTE 0ObEKTa
n-TO BHEPIreTUYECKOro (TErIOBOro) UCTOYHMKA JOCTaTOYHA /ISl 3aKUTaHUs k-1 TOployeil cpelibl, HaXos1encs B 9TOM
2JIeMeHTe, ONpPEAESIeTCsl SKCIEPUMEHTAILHO WM CPaBHEHUEM MapaMeTpOB SHEPreTUUECKOro (TErIOBOro) MCTOYHUKA
C COOTBETCTBYIOIIMMH TTOKa3aTeSIMM TTOXAPHOW OMACHOCTU TOPIOYEid Cpebl.

3.2.1. Ecnu pannbie g onpenenenus (Q; (Bnk)) OTCYTCTBYIOT MJIM MX IOCTATOYHOCTD BHI3BIBAET COMHEHHE, TO
3HayeHue BeposATHOCTU (Q; (Bnk)) MPUHUMAIOT PaBHBIM 1.

3.2.2. BeposTHocTb (Q; (Bnk)) MPUHUMAIOT PABHOI HYJIIO B CIEAYIOLIUX CIyYasix:

€CJIM UCTOYHUK HE CITOCOOEH HarpeTh BelllecTBO Bhilie 80 % 3HaueHUs] TeMIlepaTypbl CaMOBOCITIAMEHEHUSI
BEIECTBA MJIM TEMITepaTypbl CAaMOBO3TOpPaHUS BEIIECTBA, NMEIOIIETO CKJIOHHOCTh K TeTUIOBOMY CaMOBO3TOPaHMUIO;

€CJIM DHeprusi, nepeaaHHas TEMI0BbIM UCTOYHUKOM IOpIoYeMy BelECTBY (ITapo-, ra3o-, MbIJIEBO3MYLIHON CMECH )
Hike 40 % MUHUMAJIBHON SHEPIUU 3aXXKUTaHMS;

€CJIM 32 BpeMsl OCTBIBAaHMSI TEIJIOBOTO UCTOYHMKA OH HE CITOCOOEH HarpeThb roplovyune BellleCTBa BhIIIEe TeMIlepa-
TYpBI BOCTUIAMEHEHMUS

€CJIM BpeMsI BO3JEHCTBUS TETIOBOTO UCTOUHMKA MEHbIIIe CYMMbI Meproia MHAYKIIMY TOploYeit cpeibl U BpeMEeHU
HarpeBa JIOKaJIbHOro 00beMa 3TOi Cpefibl OT HauaIbHOM TeMIEpaTyphl 10 TeMIIEPaTypbl BOCIIAMEHEHUSI.

3.3. JlaHHBIE O TTOXapPOOIACHBIX TTapaMeTpax UCTOUHUKOB 3a’KUTaHUST TIPUBEIEHBI B pasi. S.

3.4. Tlpn 060CHOBaHMY HEBO3MOXKHOCTH pacdyeTa BEPOSATHOCTHU TOSIBIIEHUS] MCTOYHMKA 3aKUTaHUSI B paccMar-
pUBaeMOM D3JIeMEHTEe OObEKTa C YYETOM KOHKPETHBIX YCJIOBMIl €ro SKCIUlyaTalMM JOMYCKAeTCsl BBIUYMCISATbH 3TOT
napametp no dbopmysne

Q;(A3)=1-e 7)), (67)

e T — BpeMs paboThI i-TO dJIeMeHTa 00BEKTa 3a aHAIM3UPYEMBI TIEPUOJ BpEMEHH, U,
T, = 3,03~104E01’2 — cpefiHee BpeMsl PabOoThI i-TO 2JIEMEHTa OOBEKTa O IMOSIBIEHUSI OJHOTO MCTOYHMKA 3aKUIaHUs, Y
(E() — MMHUMAJIbHAs SHEPIUsl 3aXUTaHUS TOPIOYE CPENBI i-TO 3JIEMEHTA 00beKTa, IX).

3.5. Tlpu HEOOXOAMMOCTH YUYUTHIBAIOT U MHBIE COOBITHS, TIPUBOASIINE K MOSBICHUIO MCTOYHUKA 3aKUTaHUSI.

4. O0ume TpedoBaHMA K mporpaMMe cOopa M 00Pa0OTKH CTATHCTHYECKHX JAHHBIX

4.1. TIporpammy cbopa CTaTUCTUYECKUX AAHHBIX pa3padaTbIBAIOT ISl NEACTBYIOLIMX, CTPOSIIUXCS U MPOEKTU-
pyeMbIX OOBEKTOB Ha OCHOBE aHaM3a MOXapHON OMAaCHOCTU MOMEILEHUN U TEXHOJOTMYECKOro 000pYI0BaHMS.

4.2. AHanu3 MoXapHO# OMAaCHOCTH MPOBOIST OTAEIBHO O KAXKIOMY TEXHOJIOTUIECKOMY armapary, TOMeIeHUIO
1 3aKaHYMBAIOT Pa3pabOTKOM CTPYKTYPHOU CXEMBI TPUUMHHO-CISACTBEHHON CBS3U MOXKAPOB3PBIBOOIIACHBIX COOBITHIA,
HEOOXOAUMBIX M JIOCTAaTOYHBIX JJIs1 BOBHUKHOBEHMSI MoXapa (B3pbiBa) B 00beKTe (Hajiee — MOjeb BO3HUKHOBEHMSI
noxapa). OO BUI CTPYKTYPHOR CXeMbl BOBHUKHOBEHMSI TI0Xapa B 3[1aHUU MOKa3aH Ha 4epT. 2.

4.3. CraTucTMUYeCcKHUe JaHHBIE O BPEMEHU CYIIECTBOBAHMS TOXAaPOB3PHIBOOMIACHBIX COOBITUI Ha NEHCTBYIOIINX
U CTPOSIIIUXCS OOBEKTaX U BPEeMEHM O€30TKAa3HON pabOThl Pa3TMYHBIX UACIHI MPOCKTUPYEMBIX 0OBEKTOB COOMPAIOT
TOJIKO TIO COOBITHSIM KOHEUHOTO YPOBHSI, MPUBEAEHHBIM Ha MOJIEJIM BOBHUKHOBEHUS TOXapa, /s KOTOPBIX B METO/IE
OTCYTCTBYIOT aHAJTUTUYECKUE 3aBUCUMOCTH.
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4.4, Ha ocHOBaHMU MOJEIM BO3HMKHOBEHMS TOXapa 1o
KaxXIoMy 2JIEMEHTY 00beKTa pa3pabaThiBaioT (popMEI coopa cTa-
TUCTUYECKON MHGOPMALIMM O MPUYMHAX, peaiu3alust KOTOPbIX
MOXeT MPUBECTU K BOBHUKHOBEHHMIO MOXapa (B3pbIBa).

4.5. CratuctuuecKyio MHMOpMALNIO, HEOOXOOUMYIO IS
pacyera ImapaMeTpoOB HaleXKHOCTH Pa3IMIHbIX U3IEINI, UCTIOb-
3yeMbIX B TPOEKTHOM pPELIEHUM, COOUPAET MPOEKTHAsl OpraHu3a-
LMsl Ha AeicTByloluXx oobekTax. [Ipyu 3TOM 1isi HabtomeHus
BBIOMpAIOT M3aenusl, paboTalde B MEpUo] HOPMAaJTbHON 3KC-
IUTyaTallii U B YCJIOBMSIX, MACHTUYHBIX TEM, B KOTOPBIX OyaeT
9KCITYyaTUPOBAThCsl MPOEKTUPYEMOE U3IeTHe.

4.6. B xayecTBe MCTOYHUKOB MH(pOPMAIIMU O pabOTOCITIO-
COOHOCTU TEXHOJIOTUYECKOTO 000PYI0BaHMUS HCITOJIb3YIOT:

JKypHaJIbl CTapIlIero MaIllMHUCTA;

CTapllero anmnaparyuka;

HayaJIbHUKA CMEHBI;

ydera rmpobera o00pyIOBaHMNS,

ne(eKTOoB;

DPEMOHTHbBIE KapThli;

exeMecsiuHble (exXKeKBapTaJbHble) TEXHUUECKUE OTUYETHI;

OTYETHl PEMOHTHBIX CITYXO;

rpaduK TIaHOBO-TIPEAYIIPEIUTEILHBIX PEMOHTOB;

eXeMecsiluHble OTYeThbl 00 UCIOJIb30BAaHUU O0OPYAOBaHMS;

CTIPaBOYHBIC U TTACTIOPTHBIC TaHHBIC O HANEXHOCTH Pa3TUIHBIX 3JICMEHTOB.

4.7. WcrouHnkamMy WHGOPMALUU O HAPYIIEHUH ITPOTUBOIOXAPHOTO PEXKMMa B MIOMEIIEHMSIX, HEMCIIPABHOCTH
CPEICTB TYILEHUSI, CBSI3M M CUTHAIM3ALMH SIBJISIOTCS:

KHUTa CIIy>XKO0bl 00beKTOBOM TToxkapHoit yactu MBJI CCCP;

JKypHaJ AOTOJTHUTEIbHBIX MEPOIIPUSATHIA MO OXpaHe 00beKTa (11 0ObEKTOB, OXpaHIEMbIX MOXAPHONW OXpaHOM

MBJ] CCCP);

JKypHaJ HaOMIOIeHUs 3a MPOTHBOTOXAPHBIM COCTOSTHUEM OO0BeKTa (M1 OOBEKTOB, OXPAaHSIEMBIX ITOXKAPHOM
oxpaHoit MBJI CCCP);

KypPHaJI OCMOTpPA CKJIAOB, JIAOOPATOPUIA M IPYTrMX MOMELLEHUH Mepel UX 3aKPhITUEM 10 OKOHYAHUU paboThI;

npenmucanus ['ocymapcrBeHHOoro noxapsoro Hagzopa MBI CCCP;

aKTBhl TIOKAaPHO-TEXHUIECKUX KOMUCCHI O MPOBEPKE MPOTUBOIMOXAPHOTO COCTOSTHUST OOBEKTOB;

aKkTbl O HapylIeHUWW MpaBUJI MOXapHOi Ge3omacHocTU opraHoB ['ocymapcTBeHHOro moxkapHoro Hanzopa MBJI

CCCP.

4.8. Ilpu pa3pabotke dopm cOopa U 06pabOTKM CTATUCTUIECKON MH(POPMALIUM UCIIOJIB3YIOT:

HacTaBJICHUE IO OpraHW3alMKu MPOGUIaAKTUIECKON paboThl Ha OOBEKTaX, OXpaHSIEMBbIX BOCHW3MPOBAHHOM U
npodeccuoHanbHoI noxapHoii oxpansl MBIl CCCP;

ycTaB ciyxO0bl TtoxkapHoit oxpansl MBJI CCCP;

¢dopMy, IpUBEACHHYIO B TaOI. 4.

Taonumma 4

AHanmn3upyemoe coObITHE n N Tata u Bpemst B
HanmeHoBaHue (TIpyynHa) OPsILKOBBIN P peMA T; Ob6miee Bpems
HOMeEp CYIIeCTBOBAHUS
AHAJIU3UPYEMO- (T) paboTel
ro 3JIeMeHTa peamsatinu COGbITUSE i-ro aneMeHTa
oGBeKTa OGo3HAYC- COOBITHS OOHApyXXeHUS | yCTpaHEHUS (IPUYMHBI), 6
HaumeHoBaHue e (npuuuHbI) | (BO3HMKHOBE- | (MCUE3HOBE- MUH 00BeKTa, MUH
HUS) TIPUYUHBI | HUAS) TPUIMHBI
Kommpec- Pazpyienue y3- ¥ 1 01.03.84 01.03.84 5 18-10*
COop TIIEpBOIO|JIOB W  JeTajeld 10—35 10—40
Kackaia ODIHEROT TPYI- 2 10.04.84 10.04.84 4
15—17 15—-21
3 21.05.84 21.05.84 5
12—54 12—59
4 17.12.84 17.12.84 3
01—12 01—15

4.9. Ha ocHOBaHMM COOPaHHBIX JAHHBIX BEIYMCISAIOT KO3QdULMEHT 6e30nmacHOCTH Ky B ceaylouleil mocieno-

BaTCJIbHOCTHU.
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4.9.1. BbluMCHIAIOT CpeiHee BPEMs CYLUIECTBOBaHMS IOXKApOB3PLIBOONACHOIO COOBITUA (Ty) (CpeaHee Bpems
HaXOXIECHMSI B OTKa3e) 1o opmyiie

[—
M3

Bt 3y, (68)

3

J
A€ T, — BPeMsl CYLIECTBOBAHMS i-TO I10XAPOB3PbIBOOIACHOIO COOBITHSI, MUH;
m — obIiee KOJIUYECTBO COOBITHIA (M3IEIHiA);
Jj — TIOPSIAKOBBIA HOMEP COOBITHUST (M3IENTHS).

4.9.2. ToueuHyIo oLIleHKy aucrepcuu (D) cpesHero BpeMeHH! CyLIeCTBOBaHMsI TOXapOB3PEIBOOIACHOTO COOBITHS
BBIYUCIISIOT TI0 (hopMyITe

Dy= Z (r -7 )2 (69)

1

4.9.3. CpenHee KBaJpaTUYECKOE OTKJIOHEHUE (O, ) TOYEYHOM OLEHKM CPEIHETO BPEMEHM CYLIECTBOBAHMSI
0

COOBITUS — Ty BBIYUCIISIOT 110 (opMyJIe

5, 0=\ 12(1—10) (70)

4.9.4. U3 1abn. 5 BbIOMpAIOT 3HaUeHUE Ko3hUILIMeHTa Iy B 3aBUCHMOCTH OT YMCIIa cTenieHeit cBoboabl (m—1)

TIpU TOBEpUTETBHOM BeposiTHocTH B = (,95.
Taonanuuma 5

m—1 1 2 Or3m05 Ot 6 10 10 Ot 11 go 20 20

i} 12,71 4,30 3,18 2,45 2,20 2,09

4.9.5. Koadpduuuent cesonacnoct (Kz) (KoapGruumueHT, yauThIBaAIOLIMI OTKIOHEHNE 3HAYEH U ITapaMeTpa T,
BBIYKMCIIEHHOTO 110 (popmyite (68), OT ero UICTUHHOTO 3HAYEHHUS) BHIYMCIISIOT U3 (POPMYIIBI

1,
K6_1+B kK (71)
To

4.9.6. Tlpu peaqn3anvii B TeYeHUE rofa TOJIHKO OTHOTO COOBITHSI KOADMUIIMEHT Ge30IMacHOCTA NMPUHUMAIOT
DPaBHbBIM €MHMUIIE.

5. Onpenenenne noXapoonacHbIX NAPAMETPOB TEIMJIOBbIX HCTOYHMKOB HHTEHCHBHOCTH OTKA30B 3JIEMEHTOB

51. ToxapoomacHB e MapaMeTphl TENJIOBB X UCTOYHHUKOB

5.1.1. Pazpsd ammocgeproeo snekmpuqecmea

SA.1.1. lIpamoi yodap mMoaHuu

OnacHOCTb MPSIMOTO yIapa MOJIHUY 3aKJTIOUaeTCsl B KOHTAKTe TOploveit cpeibl ¢ KaHAJIOM MOJIHUM, TeMIlepaTypa
B kotopom mocrturaet 30000 °C mpu cume Toka 200000 A u BpemeHu neiictBusa okono 100 mMxc. Ot mpssmMoro ymapa
MOJIHUM BOCILJIAMEHSIIOTCSI BCE TOPIOYME CPEIbl.

5.1.1.2. Bmopuunoe 603delicmeue MOAHUU

OnacHOCTh BTOPUYHOTO BO3IEUCTBUSI MOJIHMM 3aKJTIOUAETCsl B MICKPOBBIX pa3psifax, BOSHUKAIOIINX B Pe3yJIbTaTe
MHIYKIIMOHHOTO W 3JICKTPOMAarHUTHOTO BO3AEHCTBUST aTMOC(EPHOTO 3JIEKTpUYECTBAa Ha MPOU3BOACTBEHHOE 000pYI0-
BaHUe, TPyOONPOBOIbI U CTPOUTENIbHbIE KOHCTPYKIMU. DHEPrUsi UCKPOBOTO paspsiaa mpesbiaeT 250 MIx u gocra-
TOYHA JIJIs1 BOCIJIAMEHEHUSI TOPIOUMX BEIIeCTB C MUHUMMAIbHOM dHeprueit 3axxuranus ao 0,25 JIx.

5.1.13. 3anoc 6vicokoeo nomeHuuaaa

3aHOC BBICOKOTO TMOTEHIIMANA B 30aHWE MPOVCXOIUT MO METANTMYECKUM KOMMYHHMKAIIMSIM HE TOJBKO TPU MX
MPSIMOM TOPAXEHUM MOJHUEH, HO M TMpPU PACIOJOXEHUUM KOMMYHUKAIMA B HEMOCPEACTBEHHON OJM30CTU OT
MosiHMeoTBoza. [Ipu cobmoaeHn 6e30MacHbIX PACCTOSIHUI MeXIy MOJHUEOTBOJAaMU U KOMMYHUKAIMSIMU SHEPIust
BO3MOKHBIX UCKPOBBIX pa3psiioB gocturaet 3HaueHuit 100 JIxx u 6osee, TO €CTh JOCTATOYHA JIJIST BOCIZIAMEHEHMS BCEX
TOPIOYMX BEIIECTB.

5.1.2. Baekmpuueckas uckpa (dyea)

5.12.1. Tepmuueckoe delicmeue MmoKo8 KOPOMKO20 3AMb KAHUSA

TemriepaTypy IpoBOIHUKA (7, 1D), °C, HarpeBacMoro TOKOM KOPOTKOTO 3aMbIKaHUSI, BEIYUCIISIIOT TI0 (DopMmyIte

! 12< 3’ R- Tk

— S 0 0 R 72
Inp =Ty + Cootg (72)

rie #, — HayajabHas TeMIeparypa npoBoaHuKa, C;



C. 24 TOCT 12.1.004—91

I , — TOK KOPOTKOTO 3aMbIKaHUA, A,
R — conporuBieHne npoBogHuka, OMm;

T, 5 — BPEMS KOPOTKOTO 3aMBIKaHUs, C;

CHp — TEeIIOeMKOCTb NMpoBoaHMKa, Jx-kr—L.K—1;

My, — Macca IPOBOIHKKA, KT.
BocrutamMeHsieMocTh Kabenss M MPOBOAHUKA C M3OJIAIMEN 3aBUCUT OT 3HAYCHUs KPATHOCTH TOKA KOPOTKOTO

3aMbIKaHud [ ,, T. €. OT 3HAUEHUs] OTHOLIEHUS [, , K JJIUTENbHO JONYyCTUMOMY TOKY Kabessl miu nposoza. Eciau sta

KpaTHOCTb Oouiblle 2,5, HO MeHblie 18 mist kadenas u 21 misi npoBoAa, TO MPOUCXOAUT BOCIUIAaMEHEHUE MOJMBUHUII-

XJIOPUAHOM U3OJSLIUY.

5122. 9aexkmpuueckue uckpwo (Kanhaiu memaanaia)

DneKTpudeckue UCKpbl (Karau Metasia) o0pa3yloTcsl MpU KOPOTKOM 3aMbIKaHUU 3JIEKTPOMPOBOAKHU, DIEKTPO-
CBapKe W TIPW TUIABJICHUM 3JICKTPOAOB 3JICKTPUUECKUX JIAaMIT HaKaJMBaHWs 00Ilero HasHauyeHus. Pa3mep karmenb
MeTaJlia TPy 3TOM JIOCTUTaeT 3 MM (TIpY TIOTOJIOYHOM cBapke — 4 MM). [1py KOPOTKOM 3aMBIKAHMH U 3JIEKTPOCBapKe
YaCTHILBI BBUIETAIOT BO BCEX HANPABICHUSX, M X CKOPOCTh He TpeBbiiaeT 10 u 4 M-c—! cootBeTcTBeHHO. Temmeparypa
KareJb 3aBUCUT OT BHIa MeTajljla M paBHA TeMIiepaType TulaBieHus. TemIiepaTtypa Kareib aTJlOMUHMS TP KOPOTKOM
3aMbIKaHuu gocturaetr 2500 °C, Temneparypa CBApOUYHBIX YACTUILL U HUKEJEBbIX YACTUIL JIaMIT HaKaJIMBaHUsI TOCTUTAET
2100 °C. Pa3Mep Kamenb npu pe3ke MeTalla gocturaet 15—26 mm, ckopocth — 1 M-c— !, Temmeparypa 1500 °C.
Temneparypa ayru npu cBapke U peske gocturaet 4000 °C, moaTomy ayra siBJsSIeTCSI MCTOYHMKOM 3aXKMTaHUSI BCEX
TOPIOYMX BELIECTB.

3oHa paszjera 4acTUll MPU KOPOTKOM 3aMbIKAHWM 3aBUCHUT OT BbICOTBHI PACIOJIOXKEHUSI MPOBONA, HAyalbHOM
CKOPOCTH TIOJIeTa YaCTHUII, YIJIa BbIJIETa M HOCUT BepOSITHOCTHBIM XapakTep. I[Ipu BeicoTe pacmoyioxxeHus mposona 10 m
BEPOSITHOCTH TIOMAJaHusI 4YacTIl Ha paccrosgHue 9 M cocrasmsger 0,06, 7 m — 0,45 u 5 M — 0,92, npu BbIcoTe
paCIIONIOXEeHMsI 3 M BEpPOSITHOCTD IOMaJaHusl yacTull Ha paccTosiHue 8 M cocrapiser 0,01, 6 M — 0,29 u 4 m — 0,96, a
Mpu BeIcOTe | M BepOSITHOCTh pa3yera yactuil Ha 6 M — 0,06, 5 M — 0,24, 4 M — 0,66 u 3 M — 0,99.

KonnyecTBo TemaoThbl, KOTOpoe Karuisi MeTajljia CiocoOHa OTAaTh Toployelt cpeie Mpu OCTbIBAHUM 0 TeMrepa-
TYpBl €€ CaMOBOCIJIAMEHEHMSI, PACCUMTHIBAIOT CJAEAYIOIIUM CITOCOOOM.

CpenHIolo CKOpOCTb IMOJIETa KAl MeTajlla IIpY CBOOOAHOM NafeHnu (m,), M-C™—

o, =0,5V2¢gH, (73)

! Brrumcnsior no dopmyie

rae g = 9,81 mc—! — yckopeHue cBOGOIHOrO MafeHMUS;
H — BbIcOTa mageHus1, M.
O6mbem xamm metaina (V,), M3, BBIYMCISIIOT 10 hopmyIie

nd3 (74)
V,=—%X=0,5244d3

K 6 K’

rae d, — IMaMeTp Karuii, M.
Maccy kamm (m,), KT, BBIMUCISIOT 110 (hOopMyIie

me=V, pe, (75)

riae p — IIOTHOCTb METana, KI-M 2.
B 3aBMCHMOCTH OT IPOJOJIKUTETLHOCTH T10JIeTa KarIM BO3MOXHBI TPY €€ COCTOSTHUS: XKUAKOE, KPUCTALTU3ALNU,
TBepAoe.
Bpems mnosieta Karuiv B pacrijiaBIeHHOM (CKUJKOM) COCTOSIHUM (‘Cp), C, PacCYMTHIBAIOT N0 hopmyJe
B Cp m, n T,-T, (76)
P~ ] : _ 5
o - S, T T,

1

T

rae C, — yAenbHasi TEIIOEMKOCTb pacIllaBa MeTajlia, Tox-xr— 1K1
m, — Macca Karui, Kr;
S, = 0,785 d,> — muiowans MOBEPXHOCTH Karliu, M%;
T, T,, — Temrepatypa Kaljli B Hauaje MoJieTa ¥ TeMIIEpaTypa IUIABIEHNUs METa/lIa COOTBETCTBEHHO, K;
T, — TemnepaTypa OKpyXarouei cpeasl (Bosmyxa), K;
o, — ko3duumeHT Temooraaun, Br, Mm—2.K—1.
KosdhduimeHT TerooTnayu onpeaeisiioT B CISAYIOIeH MoCae 0BaTeTbHOCTH
a) BBIUUCIIIIOT 4ncio PeitHonbaca mo ¢popMmyiie

o -d 77)

rie d, — InameTp KaIlli M;
v =15,1.107% — K09 UILUMEHT KHHEMATHYECKON BSI3KOCTH BO3IyXa mpy Temmeparype 20 °C, m—2.c—!;
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0) BRUMCIIIOT KpuTepuil Hyccenpra mo dopmyie

Nu = 0,62Re03; (78)

B) BBIYUCIISIOT KO3(MOUIMEHT TSIUIOOTAAYH 110 Popmye
Nu ), (79)

o=—",

K
roe A, = 22-10—3 — K03 PULMEHT TEIIOMPOBOIHOCTY Bo3ayxa, Br-m—.K—1.
Ecnu 1< Tp> TO KOHEUHYIO TEMIEPaTypy Karuli OHpeesisioT Mo bopmyne

Toou=Ty+ (T, — T, ( o S ] 50
xon = Lo+ Iy = 0)'eka_Cp.mK'T}'
BperI IIoJIETa Karuiv, B TCYHCHHUE KOTOPOI'0 MPOUCXOJUT €€ KpUCTa/uIn3auus, ONpeacIsaroT 1Mo (I)OpMyJ'[e
T = mK . C](p 81
WS (T, -Ty)’ @1

e CKp — yIeNbHAs TEIUIOTa KPUCTALIM3ALNH MeTamta, Jx-Kkr—!.
Ecnun Ty, < TS (T, + Ty, ), TO KOHEUHYIO TEeMIIEPATypy KaIlli ONpelesisiioT Mo dbopmyre

Teon = Tyun (82)
Ecmm 1> (T, + Typ ), TO KOHEUHYIO TEMIIEPATyPy KAIUIM B TBEPIOM COCTOSIHUM ONPEIEIISIOT 10 dbopmyne

o- S,
Teon=To+ Ty = To) exp - — [1- (G + 1) Iy (83)
K

K
rme C, — ymespHast TerutoeMKocTh Metamia, Jk-kr— K1,
K

KomnuectBo Teruta (W), JIx, oTmaBaeMoe Karuleii MeTajla TBEpAOMY WM KUAKOMY TOproueMy MaTepuaiy, Ha
KOTOPBIII OHA TToMaia, BEIYUCISIOT 10 hopMyIie

W=Vepe Ce(Tion—Top) K, (84)
rne T, — Temmeparypa caMOBOCIUIaMEHEHUs roproyero Marepuana, K;
K — xoahduineHT, paBHbI OTHOIICHHWIO TEIJia, OTIAHHOTO TOPIOYEMY BEIIeCTBY, K 3HEPTMM, 3allaceHHOU B
Karuie.

Ecnu oTcyTcTBYeT BO3MOXKHOCTh onpeneneHus Koadouurenta K, To npuHumator K = 1.

Bonee ctporoe omnpeneneHue KOHEYHO! TeMmepaTypbl Karil MOXET ObITh MPOBEACHO MPU yyeTe 3aBUCUMOCTU
Ko3(buUIIeHTa TeTUIO0TAaYN OT TEMIIEPATYpHI.

5.123. Danekmpuueckue namns HAKAAUBAHUS 0OUWeeo0 HA3HAYeEeHUS

[ToxapHasi onacHOCTh CBETUJILHUKOB 00YCIOBIE€Ha BO3MOXHOCTbIO KOHTAKTa TOPIOYeil cpeabl ¢ KOIOOH 3JIeKT-
PUYECKON JaMITbl HaKaJlMBaHUs, HATPETON BhILLIE TeMIIepaTypbl CaMOBOCIJIAMEHEHMsI Toprodeit cpeabl. TemmnepaTypa
HarpeBa KOJIOBI 2JIEKTPUYECKON JIAMITOUKH 3aBUCUT OT MOIITHOCTH JIAMITBI, €€ Pa3MEePOB M PACTIONOXEHMS B TIPOCTPaH-
CTBe. 3aBUCUMOCTh MAKCUMATHHOU TeMIIEpaTyphl Ha KOJIOE TOPU3OHTAIBHO PACITOIOKEHHOM JIAMITHI OT €€ MOIIHOCTH
Y BpEMEHM NpUBeIeHa Ha yepT. 3.

5124, Hckpo cmamuueckoeo aaeKkmpuyecmed

Buepruio uckpet (W), IIx, cocoOHOM BOZHUKHYTh IO AEHCTBUEM 550 Pomo_nramna 27587
HAIPSDKEHUST MEXKTy TUTACTUHOM Y KaKMM-JTM00 3a3¢MJIICHHBIM ITPEIMETOM, 500
BBIYMCJISIIOT O 3aMaCEHHON KOHIEHCATOPOM 3HEPIUU U3 (PopMyIibl 457
w,=10,5 cuU?, (85) o 00
) °. 350
rne C — eMKOCTb KOoHeHcaropa, D; g
U — nanpsxeHnue, B. 2 300
PasHOCTh TIOTEHIIMANIOB MEXAY 3apsSKEHHBIM TEJIOM UM 3eMJieil U3- 5 20
MEDSIIOT JIEKTPOMETPAMU B PeaIbHbIX YCJIOBUSIX TPOU3BOJICTRA. % 200
Ecm W, 20,4 W, , (W, , ; — MAUHUMAaJIbHAs SHEPIUA 3aXKUIaHUSA & s
cpelibl), TO UCKPY CTAaTMYECKOTO 2JIEKTPUYECTBa pacCMaTpUBalOT KaK HC- J/’ 2587
TOYHUK 3aKUTAHUA. 100 HIf
PeabHyl0 OIMAacHOCTH TIPENCTABISACT «KOHTAKTHAs» DJIEKTPU3ALIUS 50
Joaeit, paboTaplIuX C ABKYIMMUCS AUIJIEKTPUIYECKUMU MaTepraJaMHu. YIRS T 0 N Y S
[Tpu conpUKOCHOBEHUM YeOBEKA C 3a3¢MJIEHHBIM MPEJIMETOM BO3HUKAIOT 4 6 1z 6 2 2% B
HUCKPBI ¢ dHeprueit ot 2,5 mo 7,5 m/Ix. 3aBUCHMMOCTh SHEPTUM DJICKTPH- Bpems, mur

YECKOT0 pa3psia C Tejaa YeJI0BEKa U OT MOTEHLMANA 3aPSII0B CTaTUYECKOTO
9JIeKTpUYECTBA MOKa3aHa Ha yepT. 4. Yepr. 3
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5.1.3. Mexanuueckue (puxyuontsie) uckpsl (UCKpsl om yoapa u mperus,)

Pa3meps! vickp ymapa u TpeHUsI, KOTOPbIe TIPEAICTABISIOT cO00i pacKaieH-
HYIO 10 CBEUEHHUS YACTUUKY MeTaslla UM KaMHs1, 00bIYHO He npeBbiatoT 0,5 MM,
a MX TeMIlepaTypa HaxOLWUTCS B Ipelesax TeMIEPATypbl IUIABJIEHUSI MeETaslla.
Temmeparypa WCKp, OOpasylOIIMXCS TPU COYIAPEHUM METAUIOB, CITIOCOOHBIX

Ax

UHECKDZD PR3PRA0E,
S
Y
T

wil BCTyMaThb B XMMMUYECKOE B3aUMOJEWCTBUE APYT C APYTOM C BbIAEJICHUEM 3HAUM-
E\ TEJbHOTO KOJIMYECTBA TeIJia, MOXET IpeBbIllaTh TeMIepaTypy IUJIaBIeHus, U
s MO3TOMY €€ OMPEIESIOT 3KCIIEPUMEHTAIBHO WIX PACYETOM.
§ 577 KonnuecTBO TEII0TH, OTIaBaeMOoe UCKPOi TIPU OXJIAKICHUH OT HaYaJIbHOM
% TeMIIEpaTyphbl f; JO TEeMIIEpaTypbl CaMOBOCIUIAMEHEHMs TOploveil cpeibl 7,
& -4 BBIYKCIISIOT 10 popmyie (84), a BpeMsi OCThIBAaHUS T — CJIEIYIOIIMM 00pa3oM.
& 0 7 5‘- /}7 /'5 2'” 2'5 3}7 3'5 4'” OrHolueHue Temneparyp (©,) BbIYUC/IAIOT 10 (Gopmyiie
Nomenyuan ka venofexe, KB f— 1., (86)
0. =——
n s
Yepr. 4 b= 1
rae f, — Temreparypa sosayxa, “C.
KosdduimenT Temmootnaun (o), Br-m—2-K—!, Beramcisior mo dopmyse
a=188Vw,, 87)
e w, — CKOPOCTb MOJIETa UCKPE, m-c— L.
CxopocTb UCKpBI (W, ), 0Opasylolleiicsa Npy yaape CBOOOAHO NMaaroLIEro Tejla, BhIYUCIAIOT 110 hopmyJie
w,=V2gH, (88)
a TIpM yzmape o Bpalalolieecs TeJo o dopmyie
w,=2n-n-R, (89)

TIe 7 — YacToTa BpallleHus, ¢ |;
R — panuyc Bpalllalolerocst Teja, M.
CKOpOCTb TTOJIETa UCKP, 06Pa3yIOLINXCS TIPU paboTe ¢ YIApHBIM MHCTPYMEHTOM, IIPUHUMAIOT paBHOM 16 M-c—!

a C BBICEKAEMBIX TIPH XOAb6e B 06YBHM, IOIOHTON METALTITIECKIIMI HaOoMKaMy Wwin rBo3msivu, 12 mc— L.
Kpurepuii buo Beramncisior mo dopmyie

>

od, (90)

rae d, — IMaMeTp UCKpbI, M;
A,; — KOO(DOUIMEHT TETIONPOBOAHOCTH METALIa HCKPbI NPU TEMIEPATYPEe CAMOBOCILIAMEHEHHSI TOPIOYETO BElLE-
crea (f,,), Brm—1K—L
ITo 3HAYeHHUSIM OTHOCUTEBHOM M3OBITOYHON TemIie-
paTypbl O 1 Kputepus B; onpenenior no rpadukxy (4epr. 5) 1,0 pmt000
kputepuii Oypee.

JMMTebHOCTh OCTBHIBAHWSI 4YacTUIBI MeTaia (T), C, gé
BBIUKCIISIIOT 110 (hOopMyJIe 06
$4
Fy 0% g004 [ g
__Y 2 4
Ly Ay Gy py s 1) g4 ot g0 qof gont

N
rae Fy — kputepuii Dypboe;
C,, — TEeIUI0EMKOCTb MeTaJlla UCKPEI [P TeMITepaType

oo qos gf 63 1 5 0 50100 5007000
CaMOBOCIIJIAaMCHCHM A TOPHOYEIro BEIICCTBA, F
/4
Ixxr— LK1
pM_ IUIOTHOCTb METayla MCKPbI IIPpU TEMIICPATypE qepT_ 5

CaMOBOCIUTAMEHEHHS TOPIOYETO BElleCTBA, KT-M .
[Tpu HanMYKMKU SKCMIEPUMEHTAIBHBIX JaHHBIX O TOIXKUTAIOIIEN CMTOCOOHOCTU (PUKIIMOHHBIX UCKP BBIBOM 00 UX
OMNAaCHOCTH JJISl aHAIM3UPYEMOIi Toproueii cpebl Tonmyckaercs aAearh 06e3 MpoBeIeHUs] PACUETOB.
5.1.4. Omkpoimoe naams u uckpol dgueameneli (neueti)
IToxxapHast onacHOCTb TJIaMEHU OOYCJIOBJI€HA MHTEHCUBHOCTBIO TEIJIOBOTO BO3MEHCTBUS (TUIOTHOCTBIO TEIIO-
BOTO TIOTOKA), TUIONIAIbIO BO3IACHCTBUS, OpUeHTAIIMEH (B3aMMHBIM PACITOJIOXKEHUEM), TIEPUOIUIHOCTBIO U BpeMEHEM
€ro BO3ICUCTBMS Ha TOpIOYME BelllecTBa. [IOTHOCTh TEIUIOBOTO TMOTOKAa MUMGY3MOHHBIX TIaMeH (CITUYKHU, CBEYM,
ra3oBoil ropesnku) cocrasiusieT 18—40 kBr-M™2, a mpeaBAPUTENbHO MEepeMelIaHHbIX (MasUIbHbIC JIaMITbl, ra30Bble
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ropenky) 60—140 kBr-M—2. B Ta61. 6 npuBeaeHb! TEMIIEPATYPHbIE U BPEMEHHbIE XapAKTEPUCTUKU HEKOTOPBIX IIaMEH
Y MaJIOKQJIOPUIHBIX NCTOYHUKOB TEILUIA.

Tabauma 6

HanmeHoBaHUe TOpPSIIETO Temnepatypa Bpewmst HaunmeHnoBaHue ropsiero Temnepatypa Bpemst
IUIaME€HU IUIaME€HU
BelllecTBa (M3IENINSI) VTN TOpeHUs BellecTBa (M3OEIUS) WIN TOpeHUs
MOXapOOIACHOM OIlepalvu (T1eHus mm (T/IeHUST), MVH | TIOXapOOTACHOU Omepain (T1eHus um (TeHus ), MUH
Harpesa), ‘C ’ HarpeBa), ‘C ’
JlerkoBocILIaMEHSIOIIHE - 800 — T'azoBas pe3ka mertasia 1350 —
Csl U TOPIOYKE XKUAKOCTH
JlpeBecHa M JICCOITMIIO- 1000 — Tneromas nampoca 320—410 2—2,5
MaTepuabl
IMpupoaHble U CXUXKEH- 1200 — Tnewowas curapera 420—460 26—30
HbI€ Ta3bl
T'azoBas cBapka merajuia 3150 — Topsiiast crimuka 620—640 0,33

OTKpbITOE MMJaMsi OMAcCHO He TOJbKO IMPU HEMOCPEACTBEHHOM KOHTAaKTe C Toployeil cpeloi, HO W Ipu ee
o0nyyeHnu. MHTEHCUBHOCTH OOJTydYeHUST (gp), Br-M™—2, BRIMUCIISIOT 110 hopMyJIe

4 4

[ ]
_s7e |[Lo) _(Te) | 92)
&=>" & T00| ~|100) | P1d°
e 5,7 — Ko3(hULUEHT U3Ty4eHUs] aGCOMOTHOTO YepHOTo Tena, Br-m—2.K—4%;
€np — NMPUBCICHHAs CTCIICHb YCPHOTHI CHCTEMBI
93)

€ :L+i—1
ey gy ’

TIe €j, — CTENEHb YEPHOTHI (hakena (ripu ropeHun nepesa pasHa 0,7, HedTenponykToB 0,85);
€, — CTENEHb YEPHOTELI OOIYYAEMOTO BELIECTBA IPMHUMAIOT MO CIIPABOYHOMN JIMTEPATYPE;
T(b — TeMmepaTypa dakena miamenu, K;
T, — Temmneparypa ropiouero seiectsa, K;
01 — K03 GUIIMEHT 00TydeHHOCTU MEXIIy M3IyJarollleil 1 00ydaeMoil MOBEPXHOCTSIMMU.

Kputndeckue 3HaYeHUsT MHTEHCUBHOCTH OOJYYEHMS B 3aBUCHMOCTH OT BPeMEHU OOJYyYeHUS IS HEKOTOPBIX
BeILIECTB MPUBENEHBI B Ta0. 7.

IToxxapHasi ormacHOCTb UCKP MEYHbIX TPYD, KOTEIbHbIX, TPYO MapoOBO30B U TEIJOBO30B, a TAKXe APYIMX MalIWH,
KOCTPOB B 3HAYMTEJIbHOM CTEMEHU OIPEAEIIIeTCs UX Pa3MEPOM U TEMIMEPATypoil. Y CTAaHOBJIEHO, YTO UCKPa TUAMETPOM
2 MM MoxapoomnacHa, eciau umeer remmeparypy 1000 °C, puamerpom 3 mm — 800 °C, muameTtpom 5 mm — 600 °C.

TemnoconepxaHue W BpeMsl OCTBIBAHUS MCKPHI 10 6€30MaCHOCTU TEMITepaTyphl BBIYUCIAIOT 10 dopmynam (76
u 91). TIpu 3TOM IMaMeTp UCKPHI IPUHMUMAIOT 3 MM, a CKOPOCTb TIOJIETA UCKPHI (®,,), M-c—!, BEIUMCISTIOT TIO (hopMyITe

o,=V0502+5H, 94)

rie ®, — CKOPOCTb BETPA, m-c—l;
H — BbICOTA TPYOBI, M.
Tadbnuua 7

MUHNMaTbHAsE THTEHCHBHOCTD 06/ TydeHnst, Br-M—2, rpu
M IPOAOIKUTEIIbHOCTH 06JIY‘{6HI/IH, MUH
aTepuai
3 5 15
HpeBecnHa (cocHa BIakHOCTbIO 12 %) 18800 16900 13900
JIpeBecHO-CTpYKeYHas TUIMTA IJIOTHOCThIO 417 Kr-M—3 13900 11900 8300
Topd 6GpukeTHBII 31500 24400 13200
Topd KycKoBoOit 16600 14350 9800
XJ10TMOK-BOJIOKHO 11000 9700 7500
CJIOUCTBIN TIJIACTUK 21600 19100 15400
CTeKIIOIIacThK 19400 18600 17400
IMepramun 22000 19750 17400
Pesuna 22600 19200 14800
VYromab — 35000 35000
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5.1.5. Haepes gewjecme, omoenvbhbixX Y3108 U NOBEPXHOCHEl MEXHOA02UHeCK020 000py008aHus
Temnepartypy Harpesa 3J€KTPOIIPOBOJAA IIPY BOSHUKHOBEHMU NEPErpysku (4, ), °C, BEIMUCIAIOT 1O (hopMyIie

2
f
Ly =leput i (Tyw — tcpAH.) > 95)
zon

IAC I, — HOPMAaTHBHAS TEMIIEPATypa CPEAbl [UIS POKIIALKY POBOAA, PUHIMACTCS B COOTBETCTBUM C TPaBUIAMU
3JICKTPOOOOPYIOBaHMsI, yTBepKIeHHBIMUA ['ocaHepronanzopom, °C;
Iy — dakTUYeCKUii TOK B IPOBOJIHUKE, A;
tyy — HOPMaTHUBHas TeMIlepaTypa XWiIbl 3jieKTponposoa, C;
ion — OTIYCTUMBIil TOK B NIPOBOJHUKE, A.
Temnepartypa rasa Ipu CXaTul B KOMIIPECCOpe M OTCYTCTBUH ero oxyaaxnenud (7,), K, BraucisioT no dpopmyie

(k-1)/k
T.=T, -|= , (96)

rne 7, — Temmeparypa rasa B Hauaje cxarus, K;

P, P, — napieHue raza B KOHLE ¥ Hayajle CXKaTusl, KI-M~2;
k — mokazatenb anuabathl (paBeH 1,67 u 1,4 COOTBETCTBEHHO JISI OAHO- U JIBYXaTOMHBIX Ta30B).
1t MHOTOQTOMHBIX Ta30B MOKa3aTeNlb anuabaThl BEIYUCISIOT 110 (hopMyJie

k=C, /C, 97)

rae Cp, C, — u3o0apHas M M30XOPHAs yAENIbHBIE MACCOBLIE TEIIOEMKOCTH Ia30B, Ixcexr— LKL

TemnepaTypy HarpeBa 3JIEKTPUUYCCKUX KOHTAKTOB IPYM BO3HUKHOBEHMM ITOBBIIIEHHBIX MEPEXOMIHBIX COIIPOTUB-
neHui (¢, ), “C, BIYUCIAIOT 1O (opmyIie

P T
tH.K:th-’_W(l —€ ), (98)
0011
e I, — TeMIepaTypa Cpebl, °C;
T — BpeMs, C;
T, — TIOCTOSIHHAsl BPEMEHU HAarpeBa KOHTAKTOB, C;
P — snexrpuyeckas MOLIHOCTD, BbUIEAIOIAsACA B KOHTAKTHBIX nlepexoaax, Br;
S — oAk NOBEPXHOCTH TEMI00OMeHa, M2;
Opgy — OOLIMIT KOadduLmenT Terumooraaun, Brm—2K—1.
Jlo MakcHMasbHOI TeMIlepaTypbl KOHTAKTbl HAarpeBaloTCsl 3a BpeMst
=51, (99)
DJIeKTPUUECKYIO MOILIHOCTD (P), BBIACISIOLLYIOCS B KOHTAKTHBIX IIEPeXoax, BbIUMCISIOT 110 (hopmyIie
n (100)
P=1-32U,,
i=1
rae I — TOK B ceTH, A;
U, — nmaneHne HampsXeHUA B i-i KOHTAKTHOM Iape B JIEKTPUYECKOM KOHTakTe B;
N — KOJMYECTBO KOHTAKTHBIX Tap B KOHTAKTe.

3HavyeHMs MaJeHUs HalpsDKeHWI Ha KOHTAKTHBIX Mapax U, 1 feTaneil 13 HEKOTOPBIX MaTepUajIoB IPUBEICHBI
B Tab. 8.

Taonuma 8

HaumeHoBaHue

MaTepuana AMOMHHM I'pacpur JlatyHp Menp Cranb

AmoMuHUI 0,2
I'pacpur 3,0
JlatyHb 0,6
Menb 0,6

1,4

6
Cranb ,0 2,5
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KoadduimeHT TetuioodMeHa BEIUUCISIOT B 3aBUCHUMOCTH OT TeMIIEpaTypbl KOHTAKTOB 1O (hopMyiam:

g = 407 Vi = Ty » €CTH £y < 60 °C; (101)

0,0023¢ (102)
— H.K o
Oy = 11,63 € ,ecm t, > 60 °C.

TTocTostHHYIO BpeMEeHM HarpeBa KOHTAKTOB BBHIUMCIISIIOT TI0 (popmyiie

. = Cm (103)
K~ )
S g
rie C — yaenbHas MaccoBasl TEIIOEMKOCTb MeTaia KoHTakToB, JIx-kr—L.K—1;
m — macca KOHTaKkTOB, KT.

Pacuer 7, , MPOBOIAT B CIIENYIOLIEH MOCIEI0BATENBHOCTH. ISl 3aIaHHOW TEMIIEPATYPBI #,; . BEIYUCIISIIOT Oy, 1

C, a 3ateM 1o opmyste (98) BBIYMCHAIOT #, . Ecn BEIOpaHHOE M BEIYMCIIEHHOE 3HAYEHU £, , OTJIMYAlOTCs Ooslee YyeM
Ha 5 %, TO BBIYUCIICHUE HEOOXOMUMO TTOBTOPHUTb.

TemnepaTypy MOAIIMITHMKA CKOJNBKEHMS TPU OTCYTCTBUM CMA3KM M MPUHYIUTENTBHOrO oXnaxaeHus (1, .), “C,
BBIUUCIISIIOT 110 (hopMyIIe

T

4 _(d-e7); (104)

to=tt——(
0c06m-S

mnc— ‘cp

e I, — Temmeparypa cpesl, °C;
a = 0,44fNdn — xoadpdunmreHT MoiiHOCTH, BT;
f— xoahduULUMEHT TPEeHUST CKOJIbXEHUS,;
N — cuna, neicTBylolas Ha MOAIIMITHUK, KT
d — nuaMeTp IIuIa Baja, M;
1 — YacTOTa BpAILEHUs Baia, MUH ;
S — rmroniaab MOBEPXHOCTU TEIMJIOOOMeHa MOAIIMITHUKA (MTOBEPXHOCTh MOMLIMITHUKA, OMbIBaeMasi BO3-
JlyXOM), M%;

T — BpeMs paboThl MOJIIMITHUKA, C;

T, = — X — IIOCTOSAHHasA BpE€MECHUM Harpe€Bsa IOAILIMUITHUKA, C;

m — Macca MnoalmuIItH1uKa, Kr.

Bpewmst HarpeBa MoAIIMITHAKA (T), €, A0 3aJaHHOM TeMIIepaTypbl BEIYKCISIOT 1O hopmyIie

a
— Oy S e = 1ep) | (105)

T=1_In
1 a

[MpakTuyecku rmpu T = 5 1, TeMIepaTypa NOALIMNIHUKA JOCTUTAET MAKCMMaJIbHOTO 3HAYEHM s, BBIYMCIIAEMOTO 10
dopmyire

a
1 =1+
max _ ‘cp
O

. 106
i S (109

B dopmynax (106, 107, 108) koadduumeHT TemnoodMeHa o,yg,, Beiuucsior no dpopmynam (101 wiu 102).

ITocnenoBarebHOCTh pacyeTa TeMmIepaTypbl MOAIIMIIHMKA aHAJOTHUYHA pacyeTy TemIlepaTypbl Harpena
KOHTAaKTOB.

5.1.6. Haepee sewjecme npu camogo3eopanuu

MUHUMATBHYIO TEMIIepaTypy Cpenbl, MpU KOTOPOM IMPOUCXOOUT TETUIOBOE CaAMOBO3TOpaHUE, BBIYUCISIOT U3
BBIPaKEHUS

lgt, = A,+n lgs, (107)
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min ¥ max A
- - - CpeHUuE 3HAYEHUS
1 — dmaHubl; 2 — 3aABIKKA; 3 —

a BpEMs Harpe€BaHMsA BCLICCTBA 10 MOMCHTA CaMOBO3IropaHusa U3 BbIPpAaXCHUA

1
lg‘cczn—(AB—lgtc),
B

(108)
Ifie f, — TeMIiepaTtypa okpyxaroueii cpeapl, °C;
T, — BpEMs Harpesa, 4,
Ap, Ay, Ny, Ny — SMITUPUYECKNE KOHCTAHTI;
S — ylenbHask MOBEPXHOCTb Ted, M~ L.
(109)

rme F — TMoJHas HapyxXHasl IOBEPXHOCTb Tela, M2;

V — obbeM Tena, M3;
[, b, h— pa3mepsl Tea BIOJIb COOTBETCTBYIOIICH KOOPIUHATHOW OCH, M; HaIpH-
Mep, IS TPSIMOYTOJIbHOTO Mapasuienenunena: / — aavHa, b — mupuHa,
h — BbICOTA; Ul UMIMHAPA: [ = b = D, h — BbIcoTa; s Wwapa: [ = b =
=h=Dynr 1

52 AHTEeHCUBHOCTh OTKa30B
JOBaHUS, IpUOOPOB M ammapaToOB

3aBUCUMOCTh MHTEHCUBHOCTU MOBPEXICHUI 000PYIOBaHUS, MPUBOASIINX K
B3pBIBY, OT B3pbIBOONACHOM KOHIICHTPALMU [JIs1 TIPOM3BOJICTBA AUBUHWJIA, METaHa,
STUJIEHA U aMMMaKa MpHUBeIeHa Ha 4epT. 6.

31¢MEHTOB 0060pYy-

ckpybeper; 4 - 6°°ymmem;. S— WHTeHCUBHOCTb OTKA30B Pa3/IMUHBIX 2IEMEHTOB TEXHOJOTMYECKUX AIll1apaToB
KOHHeHcaTOPHT’pygb ICMKOCTI/I, 7— M 3alIUTHBIX YCTPOMCTB OIpenesaoT mo 1abdm. 9, 10.
Yepr. 6 Tabonuma 9
HMHTEHCHMBHOCTD 0TKAa3a 3JIEMEHTOB
W HTeHCnBHOCTD 0TKa30B (A-109), y!
HauMeHoBaHMe 31eMeHTa
HwxHuit CpenHee BepxHuii
npeesn 3HAYEHUE npenesn
Mexannyeckue 3JeMeHThI

700553 5 0,02 0,045 0,08
AuddepeHLnanb 0,012 1,00 1,58
3aXknMbI 0,0003 0,0005 0,0009
Konpma nepeMeHHOTO CedeHMsI 0,045 0,55 3,31
Kopo06ku koneHyaroro Baaa 0,1 0,9 1,8
Kopob6ku nepenayu:

COCOUHUTEIbHEIC 0,11 0,2 0,36

CEKTOpPHBIE 0,051 0,912 1,8

CKOPOCTHBIE 0,087 2,175 4,3
Kopmnyca 0,03 1,1 2,05
MydThI:

CLIETUIEHUS 0,04 0,06 1,1

CKOJIbXKEHUS 0,07 0,3 0,94
OrpaHuyuTe N 0,165 0,35 0,783
OrpaHn4YuTEeIbHEIE CMEHHBIE KOJIbIIa — 0,36 —
[IpoTuBOBECHI:

OosblINE 0,13 0,3375 0,545

MaJible 0,005 0,0125 0,03
[IpyxuHBI 0,004 0,1125 0,221
[IpuBonbI:

CO IIKUBOM — 0,16 —
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Ilpodoaxcenue maba. 9

MHTEHCUBHOCTbh OTKa30B (k-106), g1
HaumMeHoBaHue 31eMeHTa
Hxunia CpenHee Bepxnuit
npeaci 3HA4YCHUC npeacin
JIOTIOJTHUTETHLHOTO CEPBOMEXaHM3Ma 0,86 12,5 36,6
OOBIYHBIX CEPBOMEXaHU3MOB 0,86 12,5 36,6
0oJsiee SKOHOMUYHBIE 0,6 3,3 18,5
MeHee 0,17 1,8 9,6
IMpuBoaHbBIE peMHU Tiepeaay — 3,6
IMopmunHukM:
IIapUKOBBIE 0,02 0,65 2,22
COCOUHUTENIBHBIX My(PT 0,008 0,21 0,42
POJIMKOBBIC 0,2 0,5 1,0
[IapuKonmoaAIIMITHUKY:
MOILIHbIE 0,072 1,8 3,53
MAaJIOMOIITHBIE 0,035 0,875 1,72
Peccopsl MmasiomoliHbIE — 0,112 —
Posmku 0,02 0,075 0,1
CoennHEeHNS:
MeXaHUUECKUe 0,02 0,02 1,96
BpalllaloIIuecs 6,89 7,50 9,55
nastHbIe 0,0001 0,004 1,05
CoenuHuTeNbHBIE KOPOOKHU 0,28 0,4 0,56
CepBOMEXaHU3MBI 1,1 2,0 3,4
CrepXHU 0,15 0,35 0,62
YcrpoiicTBa CBSI3M:
HamnpasJeHHbIC 0,065 1,52 3,21
ITOBOPOTHEIE 0,001 0,025 0,049
rubkue 0,027 0,039 1,348
XKECTKIE 0,001 0,025 0,049
DunbTpel MEXaHUYECKUE 0,045 0,3 1,8
Ilectepuu 0,002 0,12 0,98
Itanry miyHxXepa — 0,68 —
I tudTse:
C Hape3Kou 0,006 0,025 0,1
HarpasIIsIolIe 0,65 1,625 2,6
IIIapHupsl yHUBEpCcaIbHbIC 1,12 2,5 12,0
IMaccu — 0,921 —
DKCHEHTPUKHI 0,001 0,002 0,004
I1pyxuHBI 0,09 0,22 0,42
TeroooMeHHUKHN 2,21 15,0 18,6
T'uapasanyecKne M MHEBMATHYECKHE JIEMEHTDI
Junadparmer 0,1 0,6 0,9
M cTouHMKM MOUTHOCTY THAPABINYECKUE 0,28 6,1 19,3
3aIBMKKU KJIallaHOB 0,112 5,1 44,8
3anBUXKY BO3OYXACHUS 0,112 0,212 2,29
Knanansr:
IIIApUKOBEIC 1,11 4,6 7,7
PBIYaKHEIC 1,87 4,6 7,4
Harpy>KeHHbIE 0,112 5,7 18,94
CBEPXCKOPOCTHBIE 1,33 3,4 5,33
00XOIHBIE 0,16 2,24 8,13
CTOMOPHBIE 0,112 2,3 4,7
KOHTPOJIbHBIE 0,24 1,9 ,2
JIpeHAaKHbIC — 0,224 —
HaITOJIHUTEIbHBIE 0,1 0,112 1,12
TOTUTABKOBBIE 5,6 8,0 11,2
rOpIOYEro 1,24 6,4 37,2
IaBJIEHUSA 0,112 5,6 32,5
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Ilpodoaxcenue maoa. 9

HaumenoBaHmue anmemeHTa

MHTEHCUBHOCTb OTKa30B (k-106), g1

Hxuni CpenHee Bepxnuii
npeacin 3HA4YCHUC npeaci
MepBUYHBIE 0,165 6,3 14,8
JIBUTATEJIS — 37,2 —
perynsTopa — 0,56 —
pa3rpy3ouHbIe: 0,224 5,7 14,1
TaBJICHUS 0,224 3,92 32,5
TepMUUYECKHUE 5,6 8,4 12,3
pe3epByapHBIe 2,70 6,88 10,8
CEJNIEKTOPHBIE 3,7 16,0 19,7
peryJIMpoBOYHbIC 0,67 1,10 2,14
pY4YHbIE TIEPEKIIIOYAIOIIne 0,112 6,5 10,2
CKOJIb3SIIII1E 0,56 1,12 2,28
IMOJI3yHKOBEIE — 1,12 —
COJICHOMIHBIE: 2,27 11,0 19,7
TPEXXOJ0BbIE 1,87 4,6 7,41
YeTBIPEXXOIOBBIE 1,81 4,6 7,22
AMITYJICHBIE 2,89 6,9 9,76
MepenycKHbIe 0,26 0,5 2,86
pas3rpy30uHbIe 3,41 5,7 15,31
CepBoKJIalaHbl 16,8 30,0 56,0
MaHomeTpsl 0,135 1,3 15,0
Motopsbl THIpaBINYECKUE 1,45 1,8 2,25
Harueraremm 0,342 2,4 3,57
Hacocsl ¢ MalImHHBIM IPUBOIOM 1,12 8,74 31,3
[Mopuray runpaBImyecKue 0,08 0,2 0,85
IMpuBoABI MOCTOSIHHOM CKOPOCTU MTHEBMATUYECKUE 0,3 2,8 6,2
IMpoxnanku:
MpOOKOBbBIE 0,003 0,04 0,077
MIPOIUTAHHBIE 0,05 0,137 0,225
n3 cruiaBa « MOHEIb» 0,0022 0,05 0,908
KOJIbIIeOOpa3HbIe 0,01 0,02 0,035
(heHOOBBIE (TJTACTMACCOBbBIE) 0,01 0,05 0,07
pE3UHOBBIE 0,011 0,02 0,03
Perynsitopni:
TaBJICHUS 0,89 4,25 15,98
TUAPAaBINYECKUE — 3,55 —
ITHEBMATUYECKHE 3,55 7,5 15,98
PesepByaphbl ruapaBinueckue 0,083 0,15 0,27
CunbdoHbI 0,09 2,287 6,1
CoenmHeHNS:
TUAPABINYECKUE 0,012 0,03 2,01
ITHEeBMaTUYECKIE 0,021 0,04 1,15
CoeauHuTeNbHbIE MYGDTHI TUAPABINYECKUE — 0,56 —
Tpy6onpoBoab 0,25 1,1 4,85
HwnuHaps 0,005 0,007 0,81
HunuHapsl THEBMAaTUYECKUE 0,002 0,004 0,013
HInanru:
BBICOKOTO TaBJICHMSI 0,157 3,93 5,22
ruokue — 0,067 —
[THEBMATUYECKHE — 3,66 —
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Taonuma 10
M HTEHCHMBHOCTb OTKA30B 3aHIMTHBIX YCTPOMCTB

Cpem—lee 3HA4YCHUEC
HauMeHoBaHue 31eMeHTa MHTCHCUBHOCTU OTKAa30B
(A-106), y—!
MHnukaTopsl B3pEIBOB aBTOMAaTHYECKUX CUCTEM IonmasieHusT B3peiBoB (ACIIB) 0,25
Byioku ynpapieHust aBTOMaTUYECKMX CUCTEM MOJAaBIEHMS B3PbIBOB (Ha KaxKIblil
KaHa) 0,12
I'mnponymku I'IT (ACIIB) 0,27
Opocutenn AC (ACIIB) 0,32
IMnameorcekatenu 1O (ACIIB) 0,39
Kab6emu (ACIIB) 0,047
IMpenoxpaHureabHble MEMOPaHBI 0,0112
ITPHJIOKEHHUE 4
Cnpasounoe

METO/] OLIEHKU DKOHOMMWYECKOW D®@®EKTUBHOCTU CUCTEM
IHO2KAPHOU BE3OITACHOCTH

1. D koHOoMHUUYecKasg oumeHKa 3pPeKTUBHOCTHU 3aTpaT Ha oOecImedyeHHUE MOXApHOU
6e30mMacHOCTH

1.1. DddekTuBHOCTL 3aTpaT Ha obecreyeHue MOXapHON 0e30MacHOCTH HapOAHOXO3SIMCTBEHHBIX OOBEKTOB
SIBJISIETCSI 00s13aTeIbHBIM YCJIOBUEM TPU TEXHUKO-3KOHOMMUYECKOM OOOCHOBAaHUM MEPOMPUSITUI, HANpaBIeHHbIX Ha
TIOBBIIIEHUE TIOKapHOi O6e30macHoCcTr. PacueTsl aKoHOMUYECKOTO 3(h(heKTa MOTYT UCITOJIB30BAThCS TIPU OTIpeIeICHUN
IICH Ha HAyYHO-TEXHUYECKYIO TPOIYKIIWIO TMPOTHUBOIIOXAPHOTO Ha3HAUYeHMs, a TakKke Uil 00OCHOBaHUS BBIOOpA
MEPOMNPUSITUI MO 0OECIIEYEHUIO MTOXapHOH 6e30MacHOCTU NMpU (GPOPMUPOBAHUM TUIAHOB HAYYHO-MCCAEN0BATENbCKUX U
ONBITHO-KOHCTPYKTOPCKUX padOT, 9KOHOMUUYECKOTO U COLIMAILHOTO Pa3BUTUSI OOBEKTOB.

Db eKTUBHOCTD 3aTpaT Ha obecTieueHre ToKapHO 6€30IMacHOCTH OTIPEIEISIeTCS KaK COIIMATbHBIMM (OLICHUBAET
COOTBETCTBUE (DAKTUUYECKOTO ITOJIOXKEHUST YCTAHOBJIEHHOMY COIIMATbHOMY HOPMATHBY), TaK W SKOHOMMYECKUMU
(OLIEHUBAET JAOCTUTaeMbIil 9KOHOMUYECKMI Pe3yIbTaT) MoKazaTessiMu.

DKoHoMUYECKUI d(PdeKkT oTpaxaeT coOOil MPeBbIllIEHUE CTOMMOCTHBIX OLIEHOK KOHEYHBIX Pe3yJbTaTOB HaJ
COBOKYITHBIMU 3aTpaTaMU PeCcypcoB (TPYAOBBIX, MaTe pUAJIbHBIX, KAIMTATLHBIX U AP.) 32 pacyeTHBIN Neproa. KoHeuHBIM
pE3yIbTaTOM CO3IaHUS U UCTIOIb30BAHUST MEPOTIPUSATHI ITO 00eCITeYeHUIO MOKapHOM 6€30ITaCHOCTH SIBJISICTCS 3HAUECHHE
MPeAOTBPALEHHBIX MOTEPb, KOTOPHIE PACCYMUTHIBAIOT UCXOAS U3 BEPOSITHOCTU BO3ZHUKHOBEHUS IMOXapa U BO3MOXHBIX
9KOHOMUYECKHUX MOTEPb OT HETO /10 W IOC/e peaiu3alyd MEePONpPUSITUS MO 00eCleyeHuIo MoXapHoil 6e30MmacHOCTH
Ha oObekTe. YncaeHHOe 3HaUeHMe 3aTpaT Ha MEPOTIPUATHUS TI0 00eCTIeUeHUIO TTOXKapHON 6e30TIaCHOCTH OTIpEeIeIsIeTCS
Ha OCHOBE OYXTaJITepCKON OTUYETHOCTH OOBEKTa 3aITUTHI.

1.2. 3arpatbl Ha obecrieyeHue NMoXapHoil 6€30MacHOCTHU CleAyeT CUMTaTh 3(DGHEKTUBHBIMU C COLIMAIBHONM TOUKHU
3peHMUsI, €CJIM OHU OOECTIEUMBAIOT BLIMOJHEHE HOPMATHBA 10 MCKJIIOUEHMIO BO3IEMCTBUSI Ha JIIO/Iei OonmacHbIX (haKTOPOB
roxkapa, YCTaHOBJICHHOTO HACTOSIIIUM CTaHmapToM (pasa. 1 u mpuioxeHue 2).

1.3. DxoHoMmueckuii 3(pdekT ompenessseTcs Mo BCEMy LUKIY pealr3allid MEpPOIPHUSTHS 110 00eCIeYeHUIO
MoXapHOoi 0e30MacHOCTU 3a pacUeTHbIN MepuoJ BpeMEeHH, BKIIOYAIOIIMI B ce0s1 BpeMsl MPOBENEHUS] HayYHO-HCCTe-
JIOBATEJILCKUX U OMBITHO-KOHCTPYKTOPCKUX PAbOT, OCBOEHUE U MPOU3BOJCTBO JIEMEHTOB CUCTEM U MEPOIPUSATUIA MO
00eCITeYeHUIO TTOXKapHOI 0e30MacHOCTH, a TaKKe BpeMs MCIOJb30BaHMS PE3YJIBTATOB OCYILECTBICHUS MEPOTIPUSTHS
Ha OXpaHsSIeMOM OOBEKTE.

3a HavyaJIbHbII T'OJl paCYeTHOTO Meproa MPUHUMAETCS rofl Hauyala huHAaHCUPOBAHUS padOT MO OCYILIECTBIECHUIO
MepornpusiTus. Hayanom pacueTHoro nepuoja, Kak NpaBUiO, CYUTAETCS MEPBbIN IO/l BBHITOJIHEHUS HAYYHO-UCCIIEI0-
BaTeJIbCKUX UM ONMBITHO-KOHCTPYKTOPCKUX paboT. KOHEUYHBI Tom pacyeTHOro TepHoaa OMpEAessieTCs] MOMEHTOM
3aBeplIeHUs NCTIOJB30BaHMS PE3YJIBTATOB OCYILIECTBICHUS MEPOTTPUATHSI. KOHEUHBIN roJ] NCITOIb30BaHUSI PE3yIbTaTOB
MEPOMNPUSITUSI TIO O0ECMEeUEeHUIO TMOXAPHOI Oe30MacHOCTH OIpenesieTcsl pa3padoTYMKOM M COIJIACOBBIBAETCS C
OCHOBHBIM 3aKa3uukoM (rmotpedutenem). [Ipu ero ycraHOBIEHUHU 1ieaeco00pa3HO PYKOBOICTBOBATHCS: MJIAHOBBIMU
CpPOKaMU 3aMEHBI BJICMEHTOB CHCTEM M MEPOIPUSITHIA 1O 0OECIIeYeHNIO TTOXXapHO 6e30IMacHOCTH; CPOKAMU CITYKOBI
3JIEMEHTOB M CHCTEM TI0 O0ECTICUeHMIO TTOXXKapHON 6e30MacHOCTH (C y4eTOM MOPaJbHOTO CTapeHMsl), YKa3aHHBIMU B
nokymeHtanuu Ha Hux (TOCT, OCT, TV, nacnopt u ap.); 95KCIEPTHON OLIEHKOM IPU OTCYTCTBUM HOPMAaTUBOB.

1.4. Tlpu npoBeAeHUHU PacYETOB SKOHOMUYECKOTO 3¢h(eKkTa pa3HOBpEMEHHbBIE 3aTPaThl U PE3yJIbTaThl IPUBOASIT-
cq K eNMHOMY MOMEHTY BpEMEHM — pacueTHOMY rofy. B KauecTBe pacueTHOro rojaa MpuHUMAETCS IO, TIPEIIIeCTBYIO-
IIWII Havady WCITOJIb30BAHUS MEPOIPUSTHS O oOecreYeHuIo MmoxapHoi 6e3ornacHocTu. [IpuBeneHe BBITTOIHSAETCS
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YMHOXEHHMEM 3HaueHUI 3aTpaT U Pe3yJIbTaTOB MPeIOTBPAIICHHBIX ITOTEPh COOTBETCTBYIOIIETO Toaa Ha KO3GhdUIIMeHT
MUCKOHTUPOBaHUS (o), BBIYMCIISIEMbIi 11O opMyie

ot=(+E)H1, (110)

rie E — HopMaTuB NMpuBeAeHUsI pa3HOBPEMEHHBIX 3aTpaT U Pe3yIbTaTOB, YMCJIEHHO PaBHbI HOPMATUBY 3G (MEKTUB-
HOCTM KaluTalbHbIX BlOXeHuit (E= E, = 0,1);
ty— pacyeTHbIN rof;

t — TOJ, 3aTpaThl U PE3YJbTaThl KOTOPOIO MPUBOJISITCS K PACUETHOMY TO1y.

1.5. B 4ymncio BO3MOXHBIX BapMaHTOB pealln3allid MEPOIIPUSTHS 110 00eCIeYeHUIO MOXapHON 0e30MacHOCTU
00BbeKTa Ha 3Tale TEeXHUKO-3KOHOMUYECKOrOo OOOCHOBAaHMSI OTOMPAIOTCA Te, KOTOPhIE OTBEUAlOT OrpaHMUYEHUSIM
TEXHUUYECKOTO U COLIMAJILHOTO XapakTepa. B uncio paccMaTpuBaeMbiX BApUAHTOB BKJIIOYAIOTCS HAWJy4llUe, TEXHUKO-
9KOHOMUYECKHE I0Ka3aTed KOTOPbIX IMPEBOCXOASIT WJIM COOTBETCTBYIOT JIYYIIMM MHUPOBBIM U OTEUECTBEHHBIM
JMOCTXKeHUsIM. TIpy 3TOM JOJKHBI YYUTBIBATHCS BO3MOXKHOCTH 3aKYIKU TEXHUKU 3a pyOekoM, OpraHM3alluM cOOCT-
BEHHOTO TMPOM3BOACTBAa Ha OCHOBE MPUOOPETEHUST JIMIICH3UI, OpraHM3allui COOCTBEHHOTO MPOM3BOICTBA C 3apybek-
HbIMU NapTHepaMu. JIydliMM NpU3HAETCsl BApUAHT MEPOIPUSITHS IO 00eCIeYeHU IO MoKapHOil 6e30MacHOCTU, KOTOPbI
“MeeT HanboJibliee 3HaYeHe SKOHOMUYECKOTO addeKTa MO0 Mpu YCIOBUM TOXIECTBA MPEAOTBPALIAEMbIX TOTEPh —
3aTparbl Ha €ro JOCTMKeHUE MUHUMAJIbHBI.

Ecnm 1ienbto ocymiecTBaeHUSI MEPOTIPUSTHSI TI0 0GeCTICUSHUIO TTOXKapHOI 6e30TIaCHOCTH SIBJISIETCS] HEe HEeToCpe-
CTBEHHOE MpeAOoTBpallleHUe Moxapa, a obecrieyeHue JOCTOBEpHON MHGOpMalMU 00 OCHOBHBIX XapaKTePUCTHKAX U
rapameTpax YpoBHsI o0ecreueHusl MoXapHoi 6e30MacCHOCTH, KOHTPOJIS 3a COOJIIOEHUEM MPpaBuJ ToXapHO# OGe3omnac-
HOCTH, B CJIydae HEBO3MOXHOCTHY OTIpeAe/ICHUSI BIUSHUASI JAHHOTO MEPOTIPUATHS HAa CTOMMOCTHYIO OIICHKY MpPEIOTBpa-
IIEHHBIX TTOTePb, TO MPU CPABHEHUU aJIbTePHATHBHBIX BAPMAHTOB IO 00ECIICUCHMIO TIOXKAPHOI 6€30MMaCHOCTH JIyYIIUM
MPUHMMAETCS TOT, 3aTPaThl Ha TOCTUXXEHUE KOTOPOr0 MUHUMAJbHBI.

1.6. DroHOMMYeCKUI 3(PdeKT 3aTpaT Ha oOecIeYeHe TTOXapHO 6e30ITaCHOCTHY ONpeNelIIeTCs M0 pe3ybTaTaM
SKCIUTyaTalluM 3a pacueTHBIN Mmepruon. DKOHOMMUUYECKUI 3(PdeKT 3a pacueTHBIN Mepruo He3aBUCHMO OT HallpaBJIeH-
HOCTH MEPOTIPUSITUS TI0 00eCTIeUeHHIO ITOKapHOIi 6e30macHOCTH (pa3paboTKa, TPOM3BOICTBO 1 UCTIOJb30BaHKNE HOBBIX,
COBEPIIEHCTBOBAHUE CYIIECTBYIOIIUX JIEMEHTOB CUCTEM M MEPOIIPUATUI MO 00ecrneueHu 0 MoKapHoil 6e30MacHOCTH)
(97), PyO., paccuuThIBaIOT MO (hopMmyJe

Ip=Mr— 37 (111)
W
t t
K K
= . _ . 112
Op=% M, 0, -3, (112)
t=t P or=t
H
rae D1 — dKOHOMMYECKMI 3(DPEKT peann3alny MEPONPUATUA 110 00ECHEeYEHHIO MOXAPHOMH 6€30MacHOCTH 3a
pacueTHbIit iepuon (7);
Hpp,,» Hy,r — CTOMMOCTHasI OLiEHKA MPEAOTBPALICHNS MOTEPh COOTBETCTBEHHO 3a pacueTHbI nepuon (7) u B roay

(f) pacueTHOTrO IIEPHNOIA;
37, 3, — CTOMMOCTHas OLIEHKa 3aTpaT Ha pealn3alliio MEPONIPUATHS 110 0OECIIEUEHNIO OXKAPHOI 6e30MacHOCTH
COOTBETCTBEHHO 3a pacueTHbIi nepuon (7) u B roxy (f) pacdyeTHOTO TIepUoa;
o,, o, — KOO(hOUUMEHTbI MPUBENCHNUS PASHOBPEMEHHBIX COOTBETCTBEHHO 3aTPAT U MPENOTBPAIIEHHBIX TIOTEPh
™ K pacueTHOMY TO#y;
t, — HayaJbHBIA TOJl PaCUETHOTO MEePUONa;
f, — KOHEYHBII rofi PaC4ETHOTO MEPUOLA;
{ — TEeKYIIMI roll pacyeTHOIO Mepuoaa.
1.7. 3arpatbl Ha peaqu3aluio MEpONpPUSITUS MO 0OeceYeHUIo MOXapHON 6€30MaCHOCTHU 32 PaCUETHBIN Mepuos
(37), py0., paccunTHIBAIOT IO (hopMyIie
3r=3

HI/IO.K.p+3TH+3TH’ (113)
rae 3HM0.K.p — 3aTpaThl Ha MIPOBEAEHUE HAYYHO-UCCIEN0BATEIbCKUX U OMBITHO-KOHCTPYKTOPCKUX padoT, pyo.;
37" — 3aTpaThl NpU NPOU3BOACTBE MEPOIIPUATHIA 110 0OECTIEUEHUIO MTOXAPHOI 6€30MaCHOCTH, PYO.;
3,/ — 3aTpaThl IIpY MCMOJIBL30BAHMM MEPONPUATUI 10 0OECIEUYEHUIO MOXAPHOM Oe3onacHocTn (Oe3 ydera
3aTpaT Ha MPUOOpPETEHNE CO3MAHHBIX JIEMEHTOB MEPOIPUSITHIL), PyO.
3aTpaTtbl TIpW TIPOM3BOACTBE (MCIOJb30BAHMM) MEPOIPUSATHN IO OO0eCIeYeHUIo TOXapHOUW 6e30MacHOCTH
(377W), py6., pacCUMTBHIBAIOT 11O (opMyJIe

t t

K K

3um =3 300 .ot=% (U +K~J,)at, (114)

t=t t=t
H H

rae 3, — 3HaYeHMeE 3aTpaT BCEX PECYPCOB B Iofy,
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M, — Tekylme U3NEPKKKU MPU NPOM3BOACTBE (MCIOIL30BAHUM) MEPONPUATUI 1O 0OecreyeHnIo noxapHoil Ge3-
OIMAacHOCTH B TONy f,

K, — ennHOBpeMeHHbIE 3aTpaThl NPY MPOU3BOACTBE (MCMOJIb30BAHUN) MEPONIPUATHIA B TOAy 7,

JI, — ocTartoyHas CTOMMOCTb (JIMKBUIALMOHHOE CAJIbI0) OCHOBHBIX (DOHIOB, BBIOBIBLUMX B TOAY 7.

ITpu olieHKe OCTaTOYHON CTOMMOCTU (POHIOB MOTYT ObITh PACCMOTPEHbBI TPU Pa3IMYHBIX Caydas:

a) cos3maHHble paHee (OHIbI, KOTOPbIE BHICBOOOXKIAIOTCS B TOAY 32 HEHAaAOOHOCTbIO, MOTYT JI0 KOHIIA CBOETO
CpoKa cy>k0bl 3((HEKTUBHO UCIIOIL30BAThCS I1E-TO B APYroM MecTe. B aToM ciyuae B KauecTse JI, ClielyeT yuuThbIBATH
OCTaTOYHYIO CTOMMOCTb (DOHJIOB;

0) ¢oHAbl B KOHIIE PACUYETHOro Mepuoja, OTCIYXUBIIME JIUILIb YacTb CBOETO CpoKa CIyXObl U 3(DGhEKTUBHO
¢yHkunonupyowue. B 3Tom ciyyae B KauecTse JI, CIEAYET YUUTBIBATE OCTATOYHYIO CTOMMOCTb (DOHIOB;

B) (DOHIBI, BHICBOOOXICHHBIE 3a HEHAaTOOHOCTBIO B TOAY #, KOTOpbIe HUTAE Oojiee MO CBOEMY Ha3HAUYECHMIO
UCIOJB30BAHEI ObITh HE MOTYT. B 3TOM cilyyae B KauecTBe JI, CIelyeT yUUThIBATh JTUKBUIALMOHHOE CAJIbJIO.

2. PacyeT KOHOMMUYECKHUX MOTEpPh OT MoOXapa

2.1. 3HaueHMe NMPeJOTBPALICHHBIX MOTEPh (an), pyo0., onpenensor mo dhopmysie

I, = -1, (115)
rae I1;, Il, — 5KOHOMMYECKHE TOTEPU OT OJHOIO MOXapa Ha OXPAHAEMOM OODBEKTE COOTBETCTBEHHO IO M MOCIE
pean3ali MEpONpPUSITUIl O 0OeCTIeUeHUI0 MOoXKapHOoi 6e30MacHOCTH, PYo.

DkoHomuueckue norepu (/1; u I1,) or noxapa Ha OObEeKTe 3a IO MOTYT ObITb ONpENENEHbl Ha OCHOBAHUM
CTAaTUCTUYECKUX JAHHBIX O TOXapaxX M MCIIOIb30BaHUM pacyeTHOro MeTona (pasm. 1, 2, 3).

2.2. Ilpn WUCIONB30BAaHMM CTATUCTUYECKUX NAHHBIX SKOHOMMYECKUE II0TepH (Hsj), py0., OT j-ro moxapa,
BBIUUCIISIIOT TIO popmyIie

N
Haj:'zl(HHﬁj_’_Ho.pj+HHABj+Hcisj)’ (116)
Jj=
rae [1,; — 9KOHOMHMYECKHE TIOTEpH OT j-TO MOXapa, pyo.;

11, 5; — MoTepy YacT HALLMOHAILHOTO GOraTcTBa OT j-TO T0Xapa, Pyo.;

11, ,; — moTepu B pe3yJIbTaTe OTBICYCHUsI PECYPCOB HA KOMIICHCALIMIO MOC/CACTBHIL j-TO T0Xapa, pyo.;
II,, ,; — moTepH U3-3a HEUCIIOIB30BAHMS BOSMOXHOCTEIH BCIICACTBHE j-TO T0Xapa, pyo.;
11, ,; — COLMANBHO-9KOHOMUYECKHE [OTEPH OT j-TO MOXKapa, pyo.;

N — KOJIMYECTBO ITOXAapoB 3a IO,

2.3. TloTepu 4acTM HALMOHAIBHOIO OOraTCTBa COCTOSIT M3 MaT€PHAIbHBIX LEHHOCTEH, YHMUYTOXEHHBIX WM
MMOBPEXIEHHBIX B PE3Y/IbTAaTe BO3AECICTBHUS OMMACHBIX (DaKTOPOB [TOXApa ¥ €T0 BTOPUYHBIX IIPOSIBJIEHMIA, 8 TAKXKE CPEICTB
MTOXapOTYIICHUSI.

[Torepy YacTi HaLMOHATBHOTO GorarcTBa OT j-ro noxapa (/1 ), pyo., BEIYUCISIIOT 110 hopMmyJIe

N
HH.6j=j_Zl(Hﬁ.o.cpj+ 7+ Mogt M hog;+ T+ YN+ Y050 (117)
rae 1T, ;— TOTEPH B PE3YILTATE YHUUTOKEHMS J-M IIOXapoOM OCHOBHBIX TIPOU3BOACTBEHHBIX (DOHIOB, pyO.;
M7 — TOTEPU B PE3YILTATE TOBPEKICHHS j-M II0XAPOM OCHOBHBIX NPOM3BOICTBEHHEIX (OHIOB, PYO.;
113, ¢, — TOTEDU B PE3YIILTATE YHUYTOKCHMS] J-M II0XapoM OCHOBHBIX HEMPOM3BOACTBEHHLIX (DOHIOB, Py0.;
7, ,;— TOTEPU B Pe3YILTATE NOBPEKICHHSI j-M II0XAPOM OCHOBHBIX HENPOM3BOICTBEHHEIX (OHI0B, PYO.;
Y@, — TIOTEPU B PE3YIBTATE YHUUTOXCHHS (MOBpEXAEHUS) j-M MOXAPOM TOBAPHO-MAaTepUATbHbIX LIEHHOCTE

(060pOTHBIX (HDOHJOB, MaTEPUAILHBIX PECYPCOB TEKYIIETO MOTpedieHus ), pyo.;
Hﬁ(ﬁ)/‘ — TIOTepU B pe3ysibTaTe YHUUTOXEHMS (MOBPEXACHUS) j-M MOXApOM JMYHOTO UMYIIECTBA HaceJeHMs,
pyo.;

1%, ;— TOTEH B PE3yJbTaTe YHUUTOXEHHS J-M TIOXapoM MPUPOIHBIX PECypcoB, pyo.

2.4. Tlotepu B pesysbTaTe OTBJEUEHMS] PECYpCOB Ha KOMIIEHCALMIO TOCHENCTBUN Moxapa — MpUBEIeHHbIE
3aTpaThl HA BOCCTAHOBUTEJbHbIE PAOOThHl HA OObEKTE, HA KOTOPOM MPOM3OLIEN MoXap.

TTotepu B pe3ybTaTe OTBICUEHUS PECYPCOB HAa KOMITEHCAIIMIO TIOCENCTBUI j-TO TIoXapa (Hopj), pyoO., BBIYHUC-
JISIIOT 110 (hopMyIIe

N
— (o) I
H"'Pf'_,i(ﬂ"*’ﬁ mn, o, (118)
rIae ngj — TIOTEPHU B PEIYJIbTATC OTBJICUCHUA PECYPCOB HAa BOCCTAHOBJICHUC o0BeKTa IoCie j—FO Imoxapa, py6,

yid npj — TOTEPU B Pe3ylbTaTe OTBIEUEHHS PECYPCOB HA BOCCTAHOBIEHHUE MPUPOIHBIX PECYPCOB, MOCTPA/IABIINX
OT j-TO TMoXapa, pyo.
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2.5. TloTepu n3-3a HEUCIIOIB30BAHMS BO3MOXHOCTEI — YACTh MPUOBLIN, HEAOMOAYYEHHAsE OObEKTOM B PE3YIlb-
TaTe ero MPOCTOSI ¥ BBIOBITHS TPYIOBHIX PECYPCOB M3 MPOU3BOACTBCHHOM AESATSIIEHOCTH B pe3ybTaTe Imoxapa.
[Torepu U3-3a HEUCIIOIB30BAHMSI BOSMOXKHOCTEH BCICACTBHE j-T0 110Xapa 1, . , pyO., BBIMUCISIOT 110 hopMmyJie

N
HH_sz.zl(nnionrn
]:

B.ij) > (119)

rne [T, ,; — MOTepH OT IPOCTOsi OOBEKTA B PE3YIIbTATE j-TO OXapa, pyo.;
sapj — HMOTEPH IMPU BBIOBITUM TPYIOBBIX PECYPCOB U3 MPOM3BOACTBEHHON NESTEBHOCTU B PE3Y/bTATe j-ro

noxapa, pyo.
2.6. ColuasbHO-3KOHOMUYECKUE ITOTepU — 3aTpaThl Ha IPOBEACHHWE MEPONPUSATUN BCIEACTBUE TMOSIU M
TPaBMUPOBAHUS JIIOJCH Ha TTOXape.
Co1upranbHO-3KOHOMMYECKHE TOTEPU OT j-TO ToXapa (Hc_aj), py0., BEIYUCIISIIOT 10 (popmyIie

N
- T r
Hc.aj__z(nc.3j+nc.3j)’ (120)
Jj=1
TrIae Hz.aj — COIMaJIbHO-3KOHOMUYCCKHUEC IMMOTEPU OT TPaBMUPOBaAHUA JII0Je Ha j—M oxape, py6.;
gsj — COLIMAJIbHO-3KOHOMUYECKHE MOTEPU OT TMOENH JIIOJAeH Ha j-M Toxape, pyo.
CounanbHO-3KOHOMMYECKME MOTEPU OT TPaBMUPOBaHMs JIOAed Ha j-M moxape (17 j), py0., BEIUMCIISIIOT IO
dbopmyne
N
T —
HC.S]'_ZI(SB]'-’_SM.HA]-’_SKJI]'-}_SCK.)Ij)’ (121)

J
e Sy, — BBIIUIATHI IOCOOMIT 10 BPEMEHHOI HETPYAOCIOCOGHOCTH TPABMUPOBAHHBIM Ha j-M MOXape JI0IsM, pyo.;

Sy.nj — BBIILIATBI IICHCUIA JIMLIaM, CTABLIMM WHBAIMAAMU B PE3YJIbTATE j-TO TOXapa, pyo.;
Synj — PACXOIbl Ha KIMHUYECKOE JICYCHNUE JIHLL, TPABMUPOBAHHBIX Ha j-M Moxape, pyo.;
Sex.nj — PACXOLIbI HA CAHMTAPHO-KYPOPTHOE JICYCHNE JIULL, TPABMUPOBAHHBIX Ha j-M IOXape, pyo.

CounanbHO-3KOHOMUYECKHME MOTEPU TIPK TMOEIN JIIOAeH B pesy/bTare j-ro moxapa (I1¢ j), pyO., BEIYUCIISIIOT
o dopmyie

N
r _
c.3j_.Z (SHOFj+Sl'l.Kj) 4 (122)
Jj=1
rae Snorj — BBIIUIATHI TOCOOMI Ha MorpedeHue MOruoIInX B pe3yJsibTaTe j-To moxapa Jull, pyo.;
SH.Kj — BBIIJIATHI IEHCUM MO ClIyyalo IoTepyd KOPMWIbla B pe3yJbTaTe j-ro moxapa, pyo.

2.7. Pacuem cocmasasiouux sKOHOMUHECKUX NOMEPb OM HOXNCAPd
[MoTepy B pesyibTaTe YHUYTOXKCHMs j-M IOXapOM OCHOBHBIX NPOU3BOLCTBEHHbIX (oHnos (/13,4 ), PYO.,

BBIUMCIISTIOT TI0 (popMyIie

n
Yy o= o . .
Hn.o.d)] ‘21[ Soi =S i+S )1, (123)
i=
r1e S,; — OCTaToYHas CTOMMOCTh OCHOBHBIX (DOHJIOB i-TO BMIA, PyO.-en!;
S,; — CTOMMOCTb MaTepuasbHbIX LIEHHOCTEl i-r0 BUA, TOMHBIX ISl NaTbHEHIIIEr0 UCMOIb30BaHus, pyo.en!;
S ; — JMKBMAALMOHHAS CTOMMOCTh MaTePMANbHBIX LIEHHOCTEH i-r0 Buaa, pyb.-en!;
n — KOJMYECTBO BUIOB OCHOBHBIX (DOHIOB, €.

2.8. Tlotepu B pe3yibTaTe MOBPEXIACHUS j-M TTOXAPOM OCHOBHBIX MPOU3BOACTBEHHBIX (hOHIOB (/1 g.o.cb)’ pyo.,
BBIUUCIISIIOT TIO hopmyIie

n K
Miop=Z 1501y 705~ Sui* S0 (124)
1=

rae y — Koa(hULINEHT, YYUTHIBAIOIININ MOBPEXICHNE MAaTepUATbHBIX LIEHHOCTEH;
K, — ynenbHbIA BeC CTOMMOCTH KOHCTPYKTMBHBIX 3JIEMEHTOB B OOLLIEN CTOMMOCTH MaTepUaJlbHbIX LIEHHOCTE, %.

2.9. Tlotepu B pe3yabTaTe yHUUTOXEHMS U TOBPEXKIEHMUS j-M MOKapPOM OCHOBHBIX HEMPOU3BOJACTBEHHBIX (DOHIOB
BBIUUCIIAIOT CIEAYIOIIUM O00pa3oM.

Ecau mo ocHOBHBIM HETTPOM3BOICTBEHHBIM (DOHIAM HAYMCISIOTCS aMOPTU3AIIMOHHBIC OTYUCICHUSI, TO TIOTEPU
CTOMMOCTH IIPY MX YHUUYTOXEHUU BBIYMCIIIIOT 110 popmyie (123), a mpu moBpexaeHnn — mo ¢opmyiie (124).

Eciu no ocHOBHBIM HEMPOU3BOACTBEHHBIM (hOHIAM HE HAUUCIISIIOTCS] aMOPTU3AIIMOHHbIE OTYMCIIEHUS, TO OTEPU
CTOMMOCTH BBIYMCIISIIOT MO (hopMysiaM:
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IIpU YHUYTOXKECHUUN

n

Uﬁ.o.q),~=,21[5n,-—(5n,-+ Syl s (125)
i=

NpU MMOBPEXKIACHUUN

n

k
Hg_mpj:‘zl[SHiY~W30—(SMi+SHi)], (126)
1=

rae S,; — nepBoHayajibHas CTOMMOCTb OCHOBHLIX (DOHJIOB i-TO BUJA, py6.-em.— 1.

2.10. Ilotepu B pe3ynbraTe YHUUYTOXEHUs (ITOBPEXICHNUS) TOBApPHO-MAaTEPUAJIBHBIX LIEHHOCTEH (0OOPOTHBIX
(hOHIOB, MaTepHATLHBIX PECYPCOB TEKYLIETO TTOTPeOIeHMsI) j-M moxapoM (/7Y™ ) py6., BEIUUCIISIOT O (hopMmyJie

T.M.IL
n
H¥(1\1})Ll :izl [ST.M.LL i (S'IEI.M.LL it S?ﬂ\l/l.u it S.ll i) I, (127)
rae ST.M.Lli — O6H.[a;[ CTOMMOCTDb TOBaApHO-MaT€pUaJIbHbIX LIEHHOCTEN i-r0 BMJa HA MOMEHT moxapa, pY6,
’l}‘I.M.LIi — CTOMMOCTDb TOBAPHO-MaTCPUaJIbHbIX LEHHOCTEN I-T0 BHIAa, OCTaBIIMXCA ITOCJIC ITOXKapa, pY6,
g.l;\I/I.LI i CTOMMOCTD ITOBPCXKIACHHBIX TOBAPHO-MATCPUATIbHBIX HCHHOCTeﬁ i-TO Buga C y4YycToOM UX 06CCHCHI/IBaHI/IH,

pyo.

2.11. Tlotepu, cBA3aHHBIE C YHUUTOXEHUEM (ITOBPEXAECHUEM) JIUYHOIO MMYILECTBA HACEJICHUS j-M TOXKapoM,
BBIUUCIIAIOT CIEAYIOIIUM 00pa3oM:

10 3aCTpaXOBAaHHOMY MMYIIECTBY Ha OCHOBE NAHHBIX OPTaHOB TOCYJAapCTBEHHOTO CTPaXOBaHUS IO PacyeTHOMN
CyMMe TOTepb, MCXONsS M3 TOCYNApCTBEHHBIX PO3HWUYHBIX IIEH, NEHCTBYIOIIMX Ha MOMEHT ToXapa, 3a BBIYCTOM
CTOMMOCTHY U3HOCA U OCTAaTKOB, FOJHBIX K JAajbHEHIlIEMY MCIOJIb30BAHUIO;

0 HE3aCTPAXOBAHHOMY MMYILIECTBY IIPU OTCYTCTBUU TOCTOBEPHBIX JAHHBIX UCXOMS U3 CPETHUX CTATUCTUYECKUX
MOTepb OT IoXKapa.

2.12. TloTepu B pe3yiIbTaTe OTBJICUCHUS PECYpCOB Ha KOMIIEHCAIIUIO TIOCISACTBUH j-TO TToXapa (Ha BOCCTaHOB-
JieHre o0beKTa U MPUPOAHBIX PECypCOB MOce Mmoxapa (Ho.pj ), pyO., BBIYUCISIOT 1O hopmyJie

m
Hoipjzizl(lflpL EK,), (128)
rae H; — i-e U3IepXKKU MPU BOCCTAHOBUTENBHBIX paboTax, pyo.;
K. — i-¢ enMiHOBpeMEHHBIE JOIMOJHUTEIbHBIC BJIOXEHUS, pYo.;
E. — HOopMaTuBHBIN KO3 dumeHT 3(pHeKTUBHOCTH KAITUTAIBHEBIX BIIOXCHUIA;
m — KOJWYEeCTBO BUIOB 3aTpaT Ha BOCCTAHOBUTEIbHBIC PabOTHI.

2.13. Tlotepu OT MPOCTOsA OOBEKTA B pe3ybTate j-ro moxapa (1, : ), py0., BBIUMCIAIOT 1O (popmyJie

.0j

m
I, =_21(H A+ 11 (129)

30111 j H.ITj )
j:

rie [1,, ,; — 3apaboTHasi IIaTa M YCIOBHO-IIOCTOSIHHBIC PACXOIbI 33 BPEMsi MPOCTOSI OOBEKTA B PE3Y/bTATe j-ro
noxapa, pyo.;
I, ,; — mpuOGbLIb, HENOMOYYCHHAsI 3a MEPUOL TIPOCTOSI OOBEKTA B PE3yJIbTATe j-r0 MoXapa, pyo.

2.14. TloTepu TIpy BBIOBITUM TPYIOBBIX PECYPCOB U3 MPOU3BOACTBEHHOM NeSITSIBHOCTH B PE3YJIbTATE j-TO TToXKapa

(HB.Tipj ), py0., PaCCUYMTHIBAIOT TOJIBKO ST chephbl MAaTepHATILHOTO IIPOM3BOACTBA IO (hOpMyJIe
m
— T T
HB.TAD‘/'_.ZI(H B.ij+ HB.T.pj ), (130)
j =
roe 117 pj — ToTepu npu BBIOBITMM TPYIOBBIX PECYPCOB W3 MPOU3BOJCTBEHHOMN AESITEJBHOCTU B PE3YJIbTaTe WX
TpaBMUPOBAHMS B TIpollecce j-TO moxapa, pyo.;
Lrpj — ToTepuTpu BBIOBITMY TPYAOBBIX PECYPCOB U3 MTPOU3BOJACTBEHHOM NESITEILHOCTU B PE3YJIbTaTe UX TMOen

Ha j-M moxape, pyo.
2.15. TloTepu TIpuU BBIOBITUM TPYIOBBIX PECYPCOB W3 TMPOU3BOIACTBEHHON NEATEIHHOCTH B PE3ylIbTaTe WX
TpPaBMUPOBaHMS B Mpolecce j-ro noxapa (/171 ), pyO., BBIYUCISIIOT 1O hopmyJie

B.T.pj
c
H;T_pjz K, 3gi~ T, s (131)

i=1
rme K,  — Kod NIIUCHT WTBHIBAIOLIMIA MOTEPIO YaCTU HALIMOHAJIbHOTO aoxoaa,
H.I ’

Sg,- — 3apaboTHas IaTa i-ro paGoTHUKA, pyo.-qHU ™ !;
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T, 1 — TIPOIOJIXUTEBHOCTD BBIOBITHS U3 NIPOM3BOACTBEHHON JEATEIBHOCTH i-TO TPABMUPOBAHHOTIO, JIHMU;
G — KOJIMYeCTBO TPAaBMUPOBAHHBIX Ye]l.
2.16. TloTepu Tpu BHIOBITUM TPYIOBBIX PECYPCOB M3 MTPOU3BOICTBEHHOM NS TEIBHOCTU B pe3yJibTaTe MX rMoOenun

Ha j-M noxape (/1 rm.p j), pyO0., BEIUUCISIOT TI0 hopMyJIie

X
bmjjzfﬂﬂm, (132)
rae H; — 1nois HauMOHAJILHOTO [0X0[a, HEJNOJNAHHAass OJHMM pPabOTaloMM, IO OTPAcisAM HAapOIHOIO XO3KCTBa,
py6.-tan—1;
Tp.u — ToTepsi pabouyux OIHEH B pe3yabTaTe rubead OAHOro padOTaloIIero;

X — KOJIMYECTBO MOTUOLIUX, Yel.

2.17. CounanbHO-3KOHOMUYECKHE TIOTEPH MPY TPAaBMUPOBAHUM JIIONEH TIO BO3ACHCTBUEM j-TO TI0Xapa BKITIO-
YalOT: BBITLIATHI TOCOOMIA TTO0 BpeMEHHOM HeTPYyA0CIOCOOHOCTH (0€3 yueTa BBITIIATHI 0 MHBAJMAHOCTH) TIOCTPaIaBIIUM

Ha j-M Toxape (SBj), py0., BEIYUCIISIOT IO (popmyIie

(&)
B

_ (133)
SBj_.Z Wei- Tyis
i=1
rie W,; — 3HaueHue i-ro MocoGusi 10 BPEMEHHOI HETPYIOCMIOCOGHOCTH, Py6.-tHU L
T,,; — nepuoz BbIIUIATHI i-TO TIOCOOMS 10 BPEMEHHOM HETPYAOCIIOCOOHOCTH, IHMU;
G, — KOJIMYECTBO TPABMUPOBAHHBIX (6€3 OOPMIIEHHS UHBAIUAHOCTH), Yel.
2.18. BbImuaTtel MeHCHUil MHBAIMAAM, TTOCTPAAABIIMM Ha j-M IOXKape (Suj)’ pyO., BEIUUCISIOT 110 hopMyJIie

9
H

Sujzz. WM

1

cTyis (134)

il

rae WM_/ — 3Ha4YeHME /-l MEHCUU MHBAIMIAM [-ii TpyMITbI py6.-£[HI/I_1;
1

G,, — KOJIMYECTBO TPABMUPOBAHHBIX, MONYYMBIIMX UHBATUIHOCTb, Yel.;
T,,; — TIEPUOM BBHIILIATHI i-i TIEHCUM (TTOCOOUS) IO MHBATUIHOCTH, JHU.
2.19. Pacxonbl Ha KJIMHUYECKOE JIeUeHUE MOCTPalaBIIMM Ha j-M ToXape (Smj ), py0., BEIUUCISIOT 110 hopmyIie

G

6
Sy = (534 5 To) (135)

rae S, — CPeIHsst CTOMMOCTb JOCTaBKU OJHOTO MOCTPAIABIIETo B OOJIbHULY, PYO.;
S — cpeaHue pacxosibl GOJBHUIIbI HA OJHOTO MOCTPAABLIEro, py6.-mHu;
T5 — nepuos HaxoXAeHUs B OOJNbHULE i-r0 MOCTPaJaBLIEro, IHH;
O — KOJIMYECTBO TPABMUPOBAHHBIX, MPOUIEANINX KIMHUIECKOE JIEYEHHE, Yell.
2.20. Pacxonmpl Ha caHaTOPHO-KYpOPTHOE JIEUEHUE MOCTPaAaBIIMX Ha j-M ToXape (SC.K.HJ-), py0., BBIYUCIISIOT T10
dbopmyne
(¢

S =SS, e+ Sei (136)
i=1

C.KJj .C i

rae S, .; — CPeIHMEe pacXolbl Ha MMPOe3/ B CAHATOPMIA i-ro MOCTpafaBLIero, pyo.;
S.; — CpemHKe pacXofibl CAHATOPHUS Ha i-TO MOCTpaJaBLIEro, pyo.;
G, — KOJIMYECTBO TPAaBMUPOBAHHAIX, MPOLIEAUINX KYPC JIEYEHNSI B CAHATOPUHM, Yell.
2.21. CouuajbHO-3KOHOMHWYECKUE IMOTEPH NP TMOENN JIIOAEH B Pe3yJIbTaTe j-T'o MoXapa BKIIIOYAOT: BHITLIATHI

noco0uit Ha morpebeHne MOrnGLUINX Ha j-M 10Xape (S;or ), PYO., BHIYUCISIOT 110 hopMyie

S Wior it 1> (137)

morj —
1

!

IEYES

rne W, ; — 3HaYeHME i-ro mocodus Ha morpedeHue /-i rpynmnbl NOruOUINX, py6./aen—!;

X; — KOJINYECTBO MOTUOIIMUX /-ii TPYNIIbI, Yel.



I'OCT 12.1.004—91 C. 39

2.22. Bblmiatel NEHCUI TIO CIIy4alo MOTEPU KOPMMIbLA HA j-M noxape (S, i ), Py0., BBIYUCIAIOT 1O (hopMyIie

Kj

X
LK

- (138)
SH.Kj _'zl WH.K il” TH.Ki >
1=
rae W, ., — 3HauYeHHe i-if IEHCUH IO CIYYalo MOTepH KOPMUIbLA /-if rpyrmsl, py6. .aHu L
xH.K — KOJIMYECTBO HOTI/I6LHI/IX, MMEBIINX KOTO-JN00 Ha VKIWUBCHUH, YECII.,
Tl'LKi — MNEpHOA BLITLJIATbI IICHCHUM I10 CJIy4Yaro NMOTCpU KOpMUJblia i-#1 ceMbe HOFI/I61H€I‘0, JHN.

3. Pacuer oXMagaeMbX 3KOHOMUYECKHMX MOTEPh OT BO3MOXHOTO MoxXapa

TTporHo3 SKOHOMMWYECKUX TOTeph OT BO3MOXHOTO TOXKapa IMPOM3BOAMTCS Ha OCHOBE pacyera IapameTpoB
pa3BUTHSI MoXapa Ha 00bekTe (B 3MaHWMU), a Takke JAaHHBIX 00 3(GEKTUBHOCTU 2JIEMEHTOB U CHUCTEM ObecreueHus
MoxapHoi 6e30MacHOCTH.

MareMaTnyeckoe oXugaHue 3KOHOMUYECKUX IToTepb OT noxapa (M([])) BEIMUCISIOT 110 (GopMyJIe

M) = M(I1,, g)+ M1, )+ M(IT,, ), (139)

e M(I1, ) — MateMaTuyeckoe OXHUIaHUE TIOTephb OT MoXapa YacTH HAllMOHAIBHOTO GOraTcTBa, py6.-ron—;

B
M(Hoip) — MaTeMaTUIeCcKoe OXXKMIaHNE TIOTEPh B pe3y/IbTaTe OTBICYCHUST PECypCOB Ha KOMITEHCALIMIO TOCISACTBUI
moxapa, py6.-rox—!;
M(II, ,) — MaTteMaTHYeCcKOe OXHUAAHKE MOTePb OT MPOCTOsI 0OBEKTA, OOYCIOBICHHOTO MTOXKAPOM, py6.-ron— L.
3.1. MaTemaTn4ecKoe OXMIAHKE MTOTEPD OT MOXKAPa YACTU HALIMOHANLHOTO GorarcTsa (M(I1, 5)) BEIMUCIAIOT 110

dopmyire

Ml 6) = F(C 3R+ CPRY)- Oy (140)

rie F, — miomans BO3MOXHOTO ToXapa Ha 00bekTe, M2;
C ;" — yae/bHast CTOMMOCTh MaTePUATbHBIX LICHHOCTEI, py6..M—2;

R, — 10151 YHUUTOXEHHbBIX MaTepUAIbHBIX 1IEHHOCTE! Ha TJIOLIAAM MoXapa Ha OOBbEeKTE;
CP — yhenabHasi CTOUMOCTb PEMOHTHBIX paGoT, py6..M—2;

R, — mons moBpexIeHHBIX MaTepUaIbHbIX LIEHHOCTEN Ha IUIOLIAAM T0XKapa Ha OOBEKTE;
0, — BEpOSITHOCTb BO3HUKHOBEHMsI 10Xapa B 00beKTe, ToA ! (cM. mpuiioxeHue 3).

3.2. MaremaTu4ecKoe OXMWIaHME MOTepb B Pe3yyIbTaTe OTBJCUCHUSI PECYpCOB Ha KOMITCHCAIIUIO ITOCIICICTBHIA
rnoxapa (M(Ho.p )) BBIUKUCISIOT 0 hopmyie

M(Ho.p) = Fn[”yﬂ+EH(K§/H + K?ﬂ )] Qns (141)

rie M, — yaelIbHbIC U3NEPXKKH DU BOCCTAHOBUTEIbHBIX paboTax, py6.M—2;
K3, — ynenbHbie eIMHOBPEMCHHbIC BIOXKCHHSI B 31aHHUE (COOPYXKEHNE), py6.M—2;

K 9, — yaenbHbIC eIMHOBPEMECHHBIC BIOXCHIS B 060py10BaHNE, py6.M—2.

3.3. MaremaTuueckoe OXUIaHWe TMOTEPb OT OOYCIOBJIEHHOIO MOXapoM MPOCTOs 00bekTa (HeaomoayyeHHas
npuobLib) (M(I1, ) BRIMUCIAIOT 1O hopMmyIie

M(Hn.o) = an' Tnp' Qrp (142)

rae an — TIpuUGbLLTL 06BEKTa, pyo.-nHI L]
T';p — TMPOLOJIKUTEIBHOCTD MPOCTOsI OOBEKTA, JIHH.

4. MeTon ompeaeNeHUsT NMAomaam Moxapa

Hacrosiumit MeTon mpeaHasHaueH U ONpeaesieHHs] TIOIIAaa MMoXapa, 3HadYeHUe KOTOPOil HEOOXOMUMO MpU
pacyeTe MoTepb OT Moxapa Ha 00bekTe. PacueT nolaay noxapa npoBOJST ATl TOPIOYMX U JIETKOBOCITJIAMEHSIOILIUXCS
KMIKOCTEH; OHa MPUHUMAETCS PABHOM IUIOLIAAN pa3MEILlEeHUs XUAKOCTEN MW TUIOLIAAM aBapUIiHOTO pa3ivBa.

4.1. TInomwmaap moxkapa rMpu CBOOOIHOM TOPEHMU TBEPABIX TOPIOUMX U TPYAHOTOPIOUMX MAaTEPUAIOB BHIUMCIISIOT:

IUTsL IOMeLLeHUi ¢ obbeMoM V<400 M3 o dopmyite

F =n (Ut) <F, (143)

II
rie M — nuHeitHas CKOpPOCTb PacIpOCTPaHEHMs MO MIOBEPXHOCTU MaTepHala MOoXapHOil HarpysKu, M-c— !
! — Tekyllee BpeMs, C;
F — mromanp, 3aHUMaeMas TIOKApHOI HArpy3Koil, M2;
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IUTsL IOMeELLeHUI ¢ o6beMoM V> 400 M3 no dopmyiie

. (144)
i
Fnz(t ]'Ftigtﬂ.c.n’
H.C.I
raoe t,- — BpEMd JIOKAJIM3AallMU I102Kapa, C,
lyen — TPOIOIKUTEIBHOCTh HAYATBHOM CTAIMK MOXapa, C.

4.2. MUuHAMAaJIBHYIO IIPOIOJIKUATEIbHOCTD HAYAJIBHOM CTaINK II0Kapa B MOMELLEHUH OIPEAEIISIIOT B 3aBUCUMOCTH
0T 00beMa MOMEILECHUSI, BBICOTHI ITOMEILEHUST M KOJMYECTBA IIPUBEACHHOMN II0XapHOIl Harpy3ku (4epr. 7, 8).
4.3. KonuyecTBo MpUBEACHHON MOXapHON Harpy3ku (g) BBIUMCISIIOT MO dhopmysie

n (145)

rle g — KOJIMYECTBO NPUBEIECHHOI MOXapHOI Harpy3Ku, COCTOSALIEH M3 i-ro rOPIOYEro M TPYAHOTOPIOYEro Mare-
puana.

48
42

36
30
24
18

723
72

12

flpodonmumensuocis HCH, 10 Zr
flpodonmumensnacmes K I 2[

(]

1 1 |
| | rwg? 200 307 UM
¢ st 7t

vm3

7 rw® z2w* 3wt st 5w
1— H=3M; 2— H=6M; 3— H=12 M
- - - H=6,6 M; 1—g=(2,4—14) kr-M—2; 2—g=(67—110) kr-M~2;
3—g=640 krM—2; Yepr. 8
- - H=72wm; 1—g=(60—66) xr-M—2; 2—g=(82—155) kr-M—2;
3—g=200 kM~ 2;
-0-0- H=8 m; 1—g=60 kr-M—2; 2—g=(140—160) xr-M—2; 3—g=(210—250) xT-M—;
4—g-(500—550) KkT-M~2;
_ H=4,8 m; &=(169—70) kr-M—2 (H — BbICOTa OMELIEHUI1).

Yepr. 7

3HaveHue (g; ) BBIYMCIAIOT 110 (HopMyIIe

% (146)
gi = ng'. 13,8 >

TIE g,; — KOJMYECTBO FOPIOYETO MM TPYAHOTOPIOYETO i-IO MaTepralia Ha eIWHUILY TIOIIAIN, KM~ 2;
QP ;, — TemnoTa CropaHus i-ro Marepuania, mJIx-Kr— L.

4.4. BBIMUCISIIOT MTPOIOJIKUTEIPHOCTh HAYIBHOM CTamuy Mmoxapa mo GopMysiam:
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IUTSL TIOMELIeHMit ¢ oobeMoM F<3-103-M3:

1 1/3
t =0,94.-102 ¢ _(— | |
H.C.IT H.C.TI \Ilcp QP uz (147)

H.CD

IUTST TIOMELeHuit ¢ oobeMoM V>3-103m3;

1/3
0,73+0,01
byen = 0,89- 1072 tg.pon = g] > (148)

WCP' wapuz )

rae tgpcl'[ — MUHHUMaJIbHada HIPOAOJIKUTCIbHOCTD HavYaJIbHOMN CTaguM T110Xapa, C, OonpeacjidroT B COOTBETCTBUU C
yeprt. 7, 8;
Wep —  CPEmHss CKOPOCTh MOTEPH MAcChl MOXAPHON HAarpy3KH B HAYATbHON CTAMMM MOXapa, KT - M—2.c 1,
BBIYUCIISIIOT [0 hopMYJIe
28 Vi (149)
ch = 27 >
mi
rac \'f,- — CKOPOCTb IMOTEPU MACChHI B Ha4vyaJIbHOM CTaauM Iozapa i-TO Mmarepualia HO)KapHOfI Harpysku, KF'M_z'C_l.
QB p — CPElHsIs TEIUIOTA CrOPaHMsl NIOXAPHOIH HArpy3KH, M]Ix-xr—!, Beruucnsior no dopmysie
g QP
01, = 8 Cui (150)
’ z 8wi

U — JIMHEWHAs CKOpPOCTh PACIPOCTPAHECHUS IIAMEHHU, M'C_l.

HonyckaeTcsl B KauecTBe BEJIMUMUHbBI ¥ OpaTh MaKCMMalbHOE 3HAYEHWE /Ul COCTABISIIOIIMX MOXAPHYIO HAarpy3Ky
MaTepuasoB.
3HaYeHUs] BEIUYNH Yep > QP, u 1l OCHOBHBIX FOPIOYMX MATEPUAIOB NPUBEAEHE! B Tabm. 11, 12.

Tadoanuma 11
JIuneiiHasg CKOPOCTh PacCHpPOCTPaHEHHs MJIAMEHH MO MOBEPXHOCTH MATEPHAJIOB

Marepuan JIuneliHas cKOPOCTh
pacrpoCTpaHCHUA INJIaAMCHU
o moBepxHocTH X102, M-c™!
1. Yrapbl TEeKCTMJILHOTO MPOU3BOJCTBA B Pa3phIXJICHHOM COCTOSTHUU 10
2. Kopn 1,7
3. Xionox pa3pbIXJIeHHbIM 4,2
4. JleH pa3pbIXJICHHBII 5,0
5. Xmomox+xamnpoH (3:1) 2,8
6. IpeBecuHa B ITabeNsIX IPH BIAXHOCTH, %:
8—12 6,7
16—18 3,8
18—20 2,7
20—30 2,0
6onee 30 1,7
7. IlonmBelieHHBIE BOPCUCTHIE TKAHU 6,7—10
8. TeKcTHIbHbIE M3NeNMsl B 3aKPBITOM CKJIazie mpu 3arpyske 100 kr/m? 0,6
9. Bymara B pyJoHax B 3aKpbITOM CKJaie NpH 3arpy3ke 140 kr/m? 0,5
10. CUHTETHYECKMIl KaydyK B 3aKPBITOM CKJaie IpH 3arpy3Kke cBbliue 290 Kr/m?2 0,7
11. JlepeBsHHBIC TOKPBITAS 1I€XOB OOJBIION IUIONIAAN, JEPEeBIHHBIC CTCHBI,
OTEIaHHBIE IPEBECHOBOJIOKHUCTBIMU TUIMTAMK 2,8—5,3
12. TleuHble orpaxaaollue KOHCTPYKIIMU C yTeruiMTeseM U3 3aauBoyHoro ITITY 7,5—10
13. ConoMeHHbIe U KaMbIIIUTOBbIE U3AETUS 6,7
14. Txanwm (xoicrt, Oaiika, OsI13b):
10 TOPU3OHTAJIN 1,3
B BEPTUKAJIbHOM HampaBICHUMN 30
B HampaBieHUM, HOPMAJIBLHOM K TMOBEPXHOCTH TKaHEil, MPU PacCTOSIHUU MEXIy
Humu 0,2 M 4,0
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IIpodonaxcenue maoa. 11

JIuHeHast CKOPOCTh

Marepuan PacrpoCTpaHeHHs! TIAMEHHU 110
nosepxuoct x102, m-c™!
15. Jucrosoiui ITITY 5,0
16. Pe3nHOTEXHMUYECKUE U3AEIUS B LITAOCIIIX 1,72
17. Cunretmueckoe nmokpeitue «Ckopron» rpu 1 = 180 °C 0,07
18. TopdommThl B mTademsix 1,7

19. Ka6ens AAIIBI x 120; AIIBI'D3 x 35+1 x 25; ABBI'3 x 35+1 x 25:
B TOPU3OHTAILHOM TOHHEJIE CBEPXY BHU3 IPU PACCTOSHUU MEXIY MOJIKaMU

0,2 m 0,3
B TOPU30HTAJILHOM HAaIlpaBJICHUN 0,33
B BEPTUKAJILHOM TOHHEJIE B TOPU30HTAIIbHOM HAIIPaBJIEHUU TTPU PACCTOSTHUM 0,083

mexay psaaamu 0,2—0,4 m

Tadoauma 12
Cpeansisi CKOPOCTb BHITOPAHHMSI M HU3MIAS TEILUIOTA CrOPAHHUSA BEHMIECTBA M MATEPHAJIOB

BelmecTsa n MaTepHAIL CKopocTb TOTepH Macchl X 103, Huswas terora cropanus,
Kr-mM—2.¢ ! xkJIx-xkr—1

Bbensun 61,7 41 870
AlleToH 44,0 28 890
JAVA3TUIOBBII CIUPT 60,0 33 500
benzon 73,3 38 520
Jn3enpbHOE TOILIUBO 42,0 48 870
Kepocun 48,3 43 540
Masyr 34,7 39 770
Hedtp 28,3 41 870
OTUNOBBII CIUPT 33,0 27 200
Typounnoe macno (TI1-22) 30,0 41 870
M3onponuioBslit ciupT 31,3 30 145
H3zonenTan 10,3 45 220
Tonyon 48,3 41 030
Hatpuit MmeTannuyeckuii 17,5 10 900
Hpesecuna (6pycku) 13,7 % 39,3 13 800
JlpeBecuHa (Mebesib B XXKWIBIX U

aIMUHUCTPATUBHBIX 30aHUAX 8—10 %) 14,0 13 800
Bymara paspeixiaeHHast 8,0 13 400
Bymara (xauru, XXypHasbl) 4,2 13 400
KHurn Ha nepeBsiHHBIX CTellIaxax 16,7 13 400
KunomneHnka TpuameraTHas 9,0 18 800
Kapb6onurosbie uznenusi 9,5 26 900
Kayuyk CKC 13,0 43 890
Kayuyk HaTypaJbHbIi 19,0 44 725
OpraHu4yeckoe CTEKIIO 16,1 27 670
IMonuctupon 14,4 39 000
Pe3una 11,2 33 520
Texkcronur 6,7 20 900
INeHononauypeTaH 2,8 24 300
BonokHo mranensHOE 6,7 13 800
BosiokHO 1mITanenbHoe B KUIax

40 x 40 x 40 c™m 22,5 13 800
[Monuatunen 10,3 47 140
TlonumnponuneH 14,5 45 670
Xjomok B Tiokax 190 kr x Mm—3 2,4 16 750
XJI0MOK pa3pbIXIeHHbII 21,3 15 700
JleH pa3pbIXJIeHHbII 21,3 15 700

Xnomok+xkarpoH (3:1) 12,5 16 200
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ITPUJIOXXEHHUE 5
Ob6s3amenvHoe

METO/J SKCITEPUMEHTAJIBHOTI'O OIIPENEJIEHNA BEPOATHOCTHU
BO3HUKHOBEHUA ITOXAPA B (OT) SJEKTPHYECKHUX U3AEINAX

Hacrosiiuii Meton pacmpocTpaHsieTcsl Ha DJEKTPOTEXHUYECKUE W3MENsl, PaAUuO03JIeKTPOHHYIO anmnaparypy
CpElCTBa BBIYMCIUTEIbHON TEXHUKHU (JIEKTPUUYECKUE M3AEJNS) M YCTAaHABIMBAET IMOPSIOK 3KCIEPUMEHTATbHOTO
orpesieJieHUs] BEPOSITHOCTA BO3HUKHOBEHMUSI TToXapa B (OT) HUX.

ITapameTpsl 1 yCIOBUS UCTIBITAHUI [JIS1 KOHKPETHOTO M3MEUS NOIKHBI CONEPXKAThCSl B HOPMATUBHO-TEXHUYEC-
KO TOKYMEHTAllMd Ha U3JeIueE.

1. CymHocTbh MeTOAA

1.1. Meton pa3paboTaH B COOTBETCTBUU C IIPUJIOKEHUEM 3.

1.2. BeposATHOCTh BO3HMKHOBEHUS moXapa B (OT) 2JEKTPUYECKOM (T0) M3AeauU () SIBISICTCS MHTETPATbHBIM
rokasarejieM, YUUTBIBAIOIIMM KaK HaaeXHOCTb (MHTEHCMBHOCTh OTKA30B) CAMOTO M3/EJNNSI U €ro 3alllMTHOW armnapa-
TYpbI (TEMJIOBOI U JIEKTPUUECKOI), TAK U BEPOSTHOCTh 3aTOpaHMsl (TOCTHXKEHUS KPUTUUECKON TeMIIEpaTyphbl) YaCTSIMU
U3AEUs, TOAIEPXUBAOIIMMY KOHCTPYKIIMOHHBIMY MaTepyajlaMi WK BELECTBAMU U MarepuaiaMu, HaXOASIIMMUCS
B 30HE €r0 PaauallMOHHOTO U3JIy4yeHUs MO0 B 30HE MOPaKEHUS JIEKTPOIYTON WIN pasjieTalolMMUCs pacKaJeHHbIMU
(TopsilunMM) YacTIMu (JacTULIAMM) OT MU3HCIINS.

1.3. M3nenue cuutaeTcs yaOBAETBOPSIIOIIUM TPEOOBAHUSIM HACTOSIILIETO CTaHAApTa, €CJIM OHO MPOILIO UCIbITa-
HME B XapaKTepPHOM IMOXKapOONacHOM PeXMMe 1 BEepOSITHOCTb BO3HUKHOBEHMSI MTOXapa B HeM (OT HEro) He MpeBbicKia
10—° B rox.

Kommnekryroiue usnenus (pe3rucTopbl, KOHAEHCATOPbI, TPAH3UCTOPBI, TPaHC(HOPMATOPHI, KTIEMMHBIE 32KUMBI,
pene u T. 1.) IOIMyCKarTCs K MPUMEHEHUIO, €CJIM OHU OTBEYAIOT TPeOOBAHUSIM TOXapHON 0e30MacHOCTH COOTBETCT-
BYIOLIMX HOPMAaTUBHO-TEXHUYECKUX TOKYMEHTOB W JJII HAX ONPEAeJeHbl MHTEHCUBHOCTU MOXapOOITaCHbIX OTKA30B,
HEOO0XOAMMBIE IJISI OLIEHKM BEPOSITHOCTA BO3HUKHOBEHMUS MOXAapa B KOHEYHOM WU3[IEIUU.

1.4. XapaktepHbIli aBapMIHBIA MOXAPOOMACHBIA pPEeXWM (Iajee — XapaKTepHBI ITOXAapOOIIACHBIM PEXUM)
3JIEKTPOTEXHUUECKOTO U3IEIUs — 3TO TaKOW pexkuM paboThl, MPU KOTOPOM HapyIIAETCs] COOTBETCTBME HOMUHAIbHBIX
MapaMeTpOB U HOPMAJIBHBIX YCIOBUI 3KCIUTyaTalluM U3MEWS UM €r0 COCTABHBIX YacTeil, MPUBOMSIINNA €ro K BbIXOLY
W3 CTPOSI U CO3JAIOIIUI yCIIOBUSI BOBHUKHOBEHUS 3arOpaHus.

1.5. XapaxTepHblii T0XXapOOTACHbBIN PEXUM YCTAHABIUBAIOT B XOJIE MPEABAPUTEIbHBIX UCTIbITaHU. OH J0JIKEH
ObITh U3 YKcsa HauboJsiee OMACHBIX B MOXAPHOM OTHOIIEHUU PEXMMOB, KOTOPbIe BO3HUKAIOT B IKCILTyaTallUu U, IO
BO3MOXHOCTH, UMEIOT HAauOOJIBIIYI0 BEPOSITHOCTh. B nanbHelillieM BbIOpaHHBIN MOXAPOOMACHBIA PEXUM YKa3bIBaIOT
B METOIMKE MCIBITAHUS Ha MOXAPHYIO OMAaCHOCTb.

B 3aBucuMocTM OT BMIAa M Ha3HAYEHUs U3JEIUS XapaKTEpHbIE MCIBITATEJIbHbIE TMOXAPOOMACHbBIE PEXUMBbI
CO3MAI0T TyTEM:

YBEJIMYEHUS CUJIBI TOKA, MPOTEKAIOLIETO Yepe3 UCCIEAYEMOE SJIEKTPUUECKOE U3CINE WU €r0 COCTaBHYIO YacTb
(TIOBBILLIEHUE HAIPSDKEHMS, KOPOTKOE 3aMbIKaHUe, Meperpyska, AByxdasHoe BKIIOUEHUE JEKTPOTEXHUYECKUX YCTPOMCTB
TpexdaszHoro Toka, 3aKJIMHUBAHUE POTOPA WM APYIMX MOABMXKHBIX YaCTel 3JIEKTPUUECKUX MAILIMH U anmapaToB U Jp.);

cHUXeHUs 3(DGEeKTUBHOCTU TEIJIOOTBOJA OT HArpeBaeMbIX 3JIEKTPUYECKUM TOKOM JleTajiel M MOBEPXHOCTEN
9JIEKTPUUECKUX YCTPOMCTB (3aKPbITHE MOBEPXHOCTEN rOPIOYMMYI MaTepuajiaMU ¢ MajibiM KO3(hdOUIIMEHTOM TETIONpPO-
BOIHOCTU, OTCYTCTBHME XXUIKOCTH B BOJAOHAJIMBHBIX MPUOOpax, BHIKIIOUEHUE BEHTWISTOpA B JeKTpoKaiopudepax u
TEIJIORJIEKTPOBEHTWIISITOPAX, MOHWXEeHVE YPOBHSI Macjia WU APYTroil AUBJIeKTPUUECKON KUAKOCTU B MACIOHATIOJHEH -
HBIX YCTAHOBKAX, CHUKEHUE YPOBHS XUAKOCTU, UCTIOJIb3YEMOI B KaueCTBE TEIJIOHOCUTENS, U JIP.);

YBEJWYEHUsT TIEPEXOMHOTO COIMPOTUBEHUS (3HAUEHUE MaJAeHUsI HaIpsDKeHUsI, BBIAESIONIENCS MOILIHOCTH) B
KOHTAKTHBIX COEIMHEHUSIX UM KOMMYTAIMOHHBIX 3JIEMEHTAX;

TOBbILLIEHUs KO3 hUIIMeHTa TPeHUs B ABMXKYIIUXCS (BPALLIAIOIINUXCS) dJIeMEHTaX (MMUTALMSI OTCYTCTBUSI CMa3KH,
MU3HOC TTIOBEPXHOCTEN U T. I1.);

BO3IENCTBUS HA JEeTau 3JEKTPOYCTAHOBOK JEKTPUUYECKUX AYT (pe3Koe MepeHanpsokeHue, OTCYTCTBUE Jyrora-
CUTEJIbHBIX PEIETOK, BBIXOA U3 CTPOSI 3JIEMEHTOB, HIYHTUPYIOIIMX AYTY, KPYTOBON OrOHb KOJUIEKTODPA);

cOpachIBaHUS pacKaJeHHBIX (TOPSIIMX) YACTHUII, 00Pa3yIOIIUXCs TTPYU aBAPUMHBIX PEXXUMaXx B 3JIEKTPOYCTaHOBKAX,
Ha TOpIOYME 3JIEMEHThI (YacTUll OT OIUIaBJIEeHUsI HUKEJIEBbIX 3JIEKTPOAOB B JaMIlax HaKaJaWBaHUsI, YACTUL[ METAJIOB,
00pa3yoluXcsl MPU KOPOTKUX 3aMbIKaHUSIX B 2JIEKTPOMPOBOAKAX, U T. I1.);

pacCIOIOXEHUS TOPIOYMX MAaTepUAJIOB B 30HE PAIMALIMOHHOIO HarpeBa, CO31aBaeMOTr0 3JIEKTPOYCTAHOBKAMU;

MPOITYCKaHWS TOKA MO KOHCTPYKLMSIM U 3JIEeMEHTaM, KOTOpble HOPMaJIbHO HE 00TEKal0TCsl TOKOM, HO MOTYT UM
00TeKaTbCs B aBapUIHBIX YCIOBUSX;

CO3[0aHUsI HE MPEAYCMOTPEHHOIO YCIOBUSIMU PabOThl, HO BO3MOXHOTO B aBapUitHOM pEXMMeE Harpesa 3a CYeT
3JIEKTPOMATHUTHBIX MOJIEH.

2. Pacyer BepoOSTHOCTH BO3HHUKHOBEHHS MOXKApa OT JJEKTPUIECKOrO M3/Aeus

2.1. BeposITHOCTh BO3HMKHOBEHUS IMoxapa B (OT) 3JIEKTPUUYSCKMX M3ISIUN U YCIOBHS ITOKApOOE30IaCHOCTU
(1. 1.3) 3anuCHIBAIOT CACIYIOIIMM BBIPAXKEHUEM:
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Qn = Qn.p'Qn.a'QH.a'QB S 10_6’ (Is1)
rie Oy, — BEPOSTHOCTb BOSHMKHOBCHHUsI XapAaKTEPHOTO MOXAPOOMNACHOr0 pPeXMMa B COCTABHOM 4YacTH M3AENIUS
(Bo3HukHOBeHUs1 K3, nmeperpys3ku, MoBbIlIEeHUS] IEPEXOAHOTO COMPOTUBIECHUS U T. 1.), 1/Tox;

O, ; — BEPOATHOCTb TOTO, YTO 3HAYEHUE XAapaKTEPHOIO 3JEKTPOTEXHMYECKOIO napamerpa (TOKa, MepeXoqHOro
COMPOTHUBJIEHUSI U JIP.) JIEKUT B MaNa3oHe MOKapoonacHbIX 3HAYEHMIA;
0, ; — BEPOATHOCTb HeCPabaTLIBAHMSA alIapara 3alluThl (3JEKTPUYECKOM, TEMIOBON U T. I1.);
O, — BEPOSATHOCTb JOCTMKEHMS TOPIOYMM MaTepUaIoOM KPUTHUYECKON TeMIepaTypbl WM €ro BOCIUIAMEHEHHSI.
2.2. 3a TMOJOXUTEIbHBI MCXOM ONbITa B JAaHHOM CJIydae B 3aBMCMMOCTHM OT BUAA 3JEKTPUUYCCKOTO WU3ICIHS
TIPUHKMMAIOT: BOCIUIAMEHEHUE, TIOSIBJICHUE IbIMa, TOCTHKEHNE KPUTUIECKOTO 3HAYCHUST TeMIIepaTyphl IIpU HarpeBe u
T. M.
2.3. BeposITHOCTh BOBHMKHOBEHMUsI XapaKTEepPHOrO MOXapOOMACHOTO pexumMa Qp  ONMPENeIsioT CTaTHCTUYECKH
10 JaHHBIM UCIBITATSJIBHBIX JTAOOPATOPUi MPEANPUSITUN-N3TOTOBUTEIEH M OKCIUTyaTallMOHHBIX CITYKO.
Ilpy HaTMYMKM COOTBETCTBYIOLIMX CMPABOYHBIX JaHHBIX Oy , MOXET GBITh OIpe/e/icHa Yepe3 OO0 HHTCHCUB-
HOCTb OTKAa30B M3IeNUs C BBeIeHMEM KOA(DGhUILIMEHTa, YYUTHIBAIOILErO JOJII0 MOXAapOOIaCHbIX OTKA30B.
2.4. BepoarHocTb (Q,, ,) B 00LIEM BUIE PaCcCYUTHIBAETCA MO (HopMyie

- -2 -
0,,=1-e? =1-Pe "o ®upe ™', (152)

rme P — BEPOATHOCTDb 3aFPY6HCHI/I$[ 3allIUTbI (YCTaHaBJ'[I/IBaeTCH o0cenoBaHUEM WU IIPUHUMACTCA KaK CpeaHeCcTa-
TUCTUYECKOE 3HAYEHUE, UMEIOLIEe MECTO Ha 00BEKTAX, T NPpEeUMYLICCTBEHHO MCIIOJb3YCTCA I/I3,I[CJ'H/IC);

A, — OKCIUIyaTallHOHHAsA MHTEHCHBHOCTb OTKA30B aINapaToB 3alluThl, 1/4;

Ay — paboyas (anmnapaTHasi) MHTEHCUBHOCTb OTKA30B 3allUThI (ONpenessieTcsi o TEOpUM HaleXKHOCTH TeXHUYeC-
KUX cucteM), 1/4;

A . — HHTEHCUBHOCTb OTKA30B 3arpyOJIeHHO# 3alluThl, 1/4;

t — Tekyllee BpeMs paboThl, Y.
g annapaToB 3alLUThl, HAXOAALIMXCA B OKCIUlyatauuu Gonee 1,5—2 ner, mnsa pacyera (Q, , ) MOXET ObITh
HCITO/Ib30BaHO YIIPOILEHHOE BhIPAXKEHUE:

Qus=Mr, 1. (153)

2.5. XapakTepHbIii IT0KAPOOITACHBIIM PEXXIM U3EIUS OMPENE/ISCTCS 3HAUEHIEM 3JIEKTPOTEXHIMUECKOTO ITapaMeT-
pa, IpY KOTOPOM BO3MOKHO ITOSIBJICHVE TIPU3HAKOB ero 3aropaHust. HampuMep, XapaKTepHBIiA TT0KapOOITaCHBIN PEsKIM
— kopotkoe 3ambikanue (K3); xapakTepHBII 3JeKTPOTEXHHMYSCKUI TapaMeTp 3TOro peXuMa — 3HaueHue Toka K3.
3axxuraHue M3IeIKsl BO3MOXHO TOJIBKO B OIpeAeeHHOM auana3oHe TokoB K3. B o6iiem Bume:

Ons = No/ Ny, (154)

rae N,, N, — COOTBETCTBEHHO JMAINa30Hbl M0XAPOONACHBIX U BO3MOXHBIX B 3KCILTyaTallMM 3HAYEHUI XapaKTEPHOTO
5JIEKTPOTEXHUUYECKOTO TTapaMeTpa.

B ciydae wucmonb3oBaHUS IS OIEHKU 3aKUTATEJIBHOM CIIOCOOHOCTH 3JIEKTPOTEXHUYECKMX (DaKTOPOB MX
SHEPreTUYEeCKUX XapaKTePUCTUK — DHEPTrUU, MOLIHOCTH, TJIOTHOCTU TEIJIOBOTO MOTOKA, TEMIEPATYphl U T. M. OMpe-
JIeJIsIeTCsl BEPOSITHOCTh TOTO, KaK 4acTo MM KakK JOJro 3HaYeHUEe COOTBETCTBYIOIIETO 9HEPreTUYECKOro napaMerpa 3a
onpeesIeHHBIN MMPOMEXYTOK BpeMeHHU (HalpuMep B TeUeHUe Toja) OyaeT MpeBbIlIaTh eT0 MUHUMAIbHOE IoXapoorac-
Hoe 3HaueHue. HaxoxneHne MUHUMAaIBbHBIX MOKApOOTIaCHBIX 3HAYEHUI TIPOU3BOIUTCS B XOMIE BBHITOTHEHHUS SKCIICPH-
MEHTaJIbHBIX MCCJIEN0BAHUI npy onpeneneHun Q.

2.6. BepoatHocTh O, MOJOXHUTETBHOIO HCXO/A OMbITA (BOCIZIAMEHEHM S, MTOSBJICHUS AbIMA UM JOCTHKEHUS
KPUTHYECKOU TeMIIepaTyphl) OTNpeaesaeTcs Mocie MpoBeaeHUS JabopaTOPHBIX UCIIBITAHUI B YCIOBUSIX paBEHCTBA

Qn.p = QH.3 = Qns =1

_3+13m (155)
Toon+2

Qy

IIe /M — 4YHUCIO OMBITOB C MOJOXUTEIBHBIM HCXOIOM;
n — YHCJIO OITBITOB.
B ciyyae m>0,76 (n—1), npuaumaior Q, = 1.
TIpy MCIIOIB30BAHMU B KAUE€CTBE KPUTEPHUS IMOJOXKUATEIbHOTO MCXOA OIbITA JOCTHXKEHIE TOPIOYMM MaTePUATIOM
KPUTHYECKOi TeMIepaTypsl O, ompenensieTcs u3 (GopMyIibl

0,=1-0;, (156)

r1e ©; — 6e3pa3MepHblii MapaMeTp, 3HaYeHUEe KOTOPOTO BBIOMPAETCA MO TAaGJIMYHBIM JAHHBIM, B 3aBUCMMOCTH OT
6e3pa3MepHOro mapamerpa o B pacnpeneieHn CTbIOAEHTa.
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OC:\/n(TK—TC)’ (157)
c
rne T, — KpuTHYecKas TeMIlepaTypa Harpesa roprodero mMarepuana, K;
T., — cpenHee aprdMeTHIECKOe 3HAUCHKE TeMIIepaTyp B UCIIBITAHUSIX B HanboJiee HarpetoM Mecte usmenus, K;

C]

g — cpelHee KBaapaTUUECKOE OTKIOHEHHE.

B kauecTBe KPUTHUYECKOW TEMIIEPATYphl, B 3aBUCHMMOCTH OT BUAa M3IEIMS, YCJIOBMiII €ro 3KCIUIyaTallMk U
BO3MOXHBIX HCTOYHUKOB 3aKUTAHMUsI, MOXET OBbITh IIPUHSITA TEMIIEPATypa, cocrasisomas 80 % TeMIiepaTypbl BOCILIA-
MEHEHUST U30JIAIIMOHHOTO (KOHCTPYKTOPCKOTO) MaTepuaia.

2.7. Jlonyckaercss mpu omnpeieneHu O, 3aMeHATb CO3JaHME XapaKTEPHOIO MOXXAapOOMAaCHOro pexuma Ha
HCIIOJb30BaHNE CTAHIAPTHU30BAHHOTO SKBMBAJICHTHOIO IO TEIUIOBOMY BO3ICHCTBUIO MCTOYHHMKA 3aXKWUTAHUS, T. €. C
SKBUBAJICHTHBIMHU IApaMETPaMU, XapaKTepU3YIOIIMMU BOCIUIAMEHSIIOLIYIO CIIOCOOHOCTh (MOILLIHOCTD, ILIOLIANb, IIEPH-
OIUYHOCTh Y BPeMsl BO3IEHMCTBUS).

IIPUJIOXKEHUE 6
Cnpasounoe

ITPUMEPBI PACYETA

1. PaccyuTaTh BEpOATHOCTh BOSHUKHOBEHHS MOXKAPA M B3PbIBA B OTIEJEHUH KOMIIPECCHH

1.1. JamHBEe OO pacyeTa

OTneneHre KOMIPECCUU STUIIEHA PACITOIOXKEHO B OMTHOATAXKHOM ITPOU3BOJICTBEHHOM 3IaHUM pa3MepaMu B TUTaHe
20 x 12 m u BeicoToit 10 M. CTeHBI 30aHUsI — KUPIIMYHbBIEC C JICHTOYHBIM OCTeKJIeHreM. [lepekpriTiie — 13 peOpUCThIX
2Ke1e300€TOHHBIX TIUT. OcBellleHue 1iexa — 2JeKTpUuueckoe, OToIIeHue — LieHTpaibHoe. Llex 06opynoBaH aBapuitHO
BEHTUJISILIMEN ¢ KPAaTHOCTBIO BO31yX00OMeHa (#), paBHOIl BOCBMU.

B moMelieHnM 1iexa pasMelaeTcsl KoOMIpeccop, KOTOPHIN MOBBIIIACT aBJIeHUE TTOCTYMAIONIETO N3 MaruCcTpaib-
Horo Tpy6onposoza stwieHa ¢ 11105 1o 275-10° TMa. JInamerp TpyGOIIPOBOIOB C STWIIEHOM paBeH 150 MM, TeMIeparypa
stmwieHa gocturaeT 130 °C. 3gaHne nMeeT MOJIHMAE3aIuUTy Tuna b.

HykHuit KOHLEHTPaUMOHHBIHA Mpenea BocmiaMeHeHus atuneHa (C, ;. B CMECH C BO3IyXoM paseH 2,75 %,
nostomy, B coorBeTcTBUM ¢ CHUll I1—90—81: mpou3BoACTBO MO B3pbIBHOI, B3PbIBOMOXKAPHOI U MOXKAPHOI OMaCHOCTH
OTHOCHTCSI K KaTeropuu A, TO €CTh B lieXe BO3MOXHO BO3HMKHOBEHHME KaK Toxapa, Tak W B3pbiBa. [1o ycioBusMm
TEXHOJIOTMYECKOTO TIPOllecCa BO3ZHUKHOBEHUE B3PBIBOOINACHON KOHILIEHTpAllMd B OOBbeME ITOMEIICHUS BO3MOXHO
TOJILKO B aBapUNHBIX YCJIOBUSIX, IO3TOMY MOMEIIEHUE MO KaaccubUKalUU B3pbIBOOMACHBIX 30H OTHOCUTCS K Kjaccy
B-1a.

IToxxapHast omacHOCTb OTAEJCHUS KOMITPECCUM CKIIaabIBaeTCsA U3 TIOKAPHOI OMAaCHOCTH KOMIIPECCOPHOM ycTa-
HOBKH ¥ TIOXKapHOI OMacHOCTH MoMeltieHus1. [ToxapHasi orlacHOCTh KOMITpeccopa 00yCIIOBIeHA OMTACHOCThIO BOZHUK-
HOBEHMUSI B3pbIBa 3TUJIEHOBO3MYIIHONH CMEeCU BHYTPH armnapara.

IToxapHast omacHOCTb MOMELIEHUsI OOYCJIOBJIEHAa OMACHOCTbIO BO3HMKHOBEHHMS IMOXapa B LI€Xe, a TaKXe
ONACHOCTBIO BO3HMKHOBEHMSI B3pbIBa 3TWJICHOBO3MYIIHOW CMeCH B 00OBbeMe Iiexa IMPU BHIXOAE 3THUJICHA M3 Ta30BbIX
KOMMYHUWKAIIWM TIPU aBapyu.

1.2. Pacuyer

BosHuKHOBEHME B3pbIBa B KOMIIPECCOPE OOYCJIOBJIEHO OJHOBPEMEHHBIM IOSBIEHUEM B LIWJIMHIPE TOPIOYEro
rasa, OKMCJIMTEIS] M1 UCTOUHUKA 3aKUTAHUSI.

ITo ycoBUsSIM TEXHOJIOTMUECKOTO TIpoliecca B IWJIMHAPE KOMITpeccopa MOCTOSTHHO 00pallaeTcs 3TUJICH, TTIO3TOMY
BEPOSITHOCTD TIOSIBJIEHUST B KOMITPECCOpe TOPIoYero ra3a paBHa €AMHUILIC

0B =0, (IB)=0,()=1.

[NosBaeHne oxkuCIMTENS (BO3,IIYX3) B ITMJIMHAPE KOMIIPpECCOPA BO3MOXHO IIPpU 3aKIMHUBAHMUM BCACBIBAIOLICTO
KiamnaHa. B atom cJ1ydyac B HUJIMHAPE CO3AACTCA pa3psAKEHUE, 06YCJ'[aBJ'[I/IBaIOH.[CC moaCOC BO3ayxa 4€pe3 CaJIbHUKOBBLIC
YIVIOTHCHMUA. ﬂ,ﬂf{ OTKJIOHCHU A KOMITpECCOopa NMpu 3aKIIMHUBAHNM BCAChbIBAIOLIETO KJlallaHa UMEETCA CUCTEMa KOHTPOJIA
JaBJICHUA, KOTOpad OTKIIOYACT KOMIIPECCOP 4YEPE3 10 ¢ mocne 3aknmmHuBaHMs Kiamnada. Q0ciemoBaHne ImoKasajio, 4To
3a rox Habmogaaock 10 CJIy4acB 3aKJIMHMBAHUWA KJIAIIaHOB. Torma BEPOATHOCTb PAa3repMEeTU3allM KOMIIPECCOPA paBHA

1 10 - 10

N _ 106
525600 60 3,2-107.

Ky m
Q) =—"21 =
pi=1
AHanu3upyeMblii KOMIIPECcop B TeUeHKE rofa Haxonuics B pabouem coctosiHuu 4000 4, OTOMY BEpOSITHOCTh
€r0 HAXOXICHUS MOl PA3PSLKCHUEM PaBHA
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05y =255 oL 5000.60223. 10!
Vg DT 525600 o '
OTKyZ[a BEPOATHOCTDH IMOACOCA BO3AYyXa B KOMIIPECCOP COCTABUT 3HAUYCHUC

0,(by) = 0(S5)) 0,(S,) = 2,3-1071.3,2.10-6 = 7,4.10.

TakuM 00pa3oM, BEPOSITHOCTD IOSIBJCHUST B LIWJIMHAPE KOMIIPECCOPA JOCTATOYHOIO KOJUYECTBA OKMCIIMTEIIS B
COOTBETCTBUU C opMmyJioit (44) mpunoxeHus 3 paBHa

0(0K) = 0(0K;) = 0 (by) = 7,410~
OTKyna BepOsITHOCTh OOpa3oBaHusl roploveil cpebl B IMJIMHAPE KOMITpeccopa B COOTBETCTBUU ¢ (popmyrioii (40)
MPWIOXKEeHMSI 3 OyIeT paBHA

QIC)=Q(IB) O(OK)=17,410"" = 7,410~

MICTOYHMKOM 3aXXMTaHMS STWJICHOBO3AYIIHOM CMECH B LIMJIMHIPE KOMIIPECCOPA MOIYT OBITh TOJBKO HCKPBI
MEXaHMYECKOTO ITPOMCXOXIEHNsI, BOSHUKAIOLINE [TPY Pa3pyLIeHNH Y3JI0B U IeTaleil OPIIHEBOM TPYIIIBI U3-3a ITOTEPU
MPOYHOCTH MaTepHajia WM TPU OcIabJIeHUH OOJNTOBBIX COSTMHEHMIA.

CraTHCcTUYECKME JaHHBIE TOKAa3bIBAIOT, YTO 332 aHAIM3UPYEMBI ITEPHOA BPEeMEHHM HAOIIONAICS ONWH CITyJaid
pas3pyLUeHUS AeTaleil IIOPIIHEBO IPYIIIILI, B Pe3y/IbTaTe Yero B IMIMHIPE KOMIIPECCOPa B TeUeHKE 2 MMH HaOII01aI0Ch
uckpeHue. I[103ToMy BepOSITHOCTb IMOSIBJIEHHMSI B LIMJIMHIPE KOMIIpeccopa (PUKLIMOHHBIX MCKP, B COOTBETCTBHM C
dbopmynamu (42 u 47) npunoxeHust 3, paBHa

m 1

K6
= = =_2 - . - . 10-6
O(TH) = Q(TH;) = Q. (f>) Tpiflti 535600 ' 2 = 3810

OLEeHMM 3HEPTUIO MCKDP, BO3HUKAMOIIMX IPU Pa3pyLICHUU AeTaleil MMOPIIHEBOM IPYIIBEI KOMIIpeccopa. 3Has,
4TO CKOPOCTb IBMXEHHS 3THX HeTaneil coctapiser 20 M-c—!, a mx macca paBHa 10 kr u Gosnee, HaiiieM SHEPIHIO
coynapenusi (E), JIx, no ¢opmyre

E="2_5000.
2
M3BecTHO, YTO DPUKIIMOHHEBIE UCKPHI TBEPABIX CTAJICH IIpU dHeprusax coygapeHus mopsaka 1000 JIxx momkuraior
METaHOBO3/YILIHbIE CMECU C MMHUMAaJIbHOM aHeprueit 3axxuranus 0,28 mJIx.
MuHuManbHasl SHEPrUsl 3aKUraHUsl STUJIEHOBO3AYIIHOM cMecu paBHa 0,12 mMIIX, a 9Heprusi coyaapeHust Te
3HaunTenbHO IpeBbimaet 1000 [Ix, ciegoBaTeabHO:

Iy —
Oy (B3) = 1.
Torma BepOATHOCTD TTOSBIEHHSI B TUJIMHIPE KOMIIPECCOpa UCTOUHMKA 3a3KUTaHUS B COOTBETCTBUU ¢ (hOPMYJIOi
(46) npunoxeHus 3 paBHa

0. (M3) = Q(TH ) O (B) = 3,8-10761 =3,.810°.
Takum o6pazoM, BEpOSITHOCTb B3pbIBa 3TUJIEHOBO3MYIIHON CMECU BHYTPU KOMIIpeccopa OyaeT paBHa
O(BTA) = O(IC) Q(U3) = 7,410~7-3,810~6 = 2,8.10—12.

HaGmoneHne 3a TpOM3BOIACTBOM ITOKA3aJi0, YTO TPYXKIBI 3a Ton (m—3) oTMevajaach pa3repMeTH3aIus KOMMY-
HUKAIlMid C STWJICHOM M Ta3 BHIXOAMJ B 00beM ITOMelleHUs. PaccumraeM BpeMsi 0Opa3oBaHUSI B3PHIBOOIACHOM
KOHIIEHTPaLMK B JIOKAJIILHOM 00JIaKe, 3aHMMamLeM 5 % o0bema Liexa.

PexvM MCTeueHUsT 3TUJIEHA U3 TPyOOIPOBOAA MPHU pa3repMeTU3alny (QIAHLIEBBIX COCAMHEHUN BBIYMCIISIOT U3
BBIpAXKECHUSI

P 103
ane L1 6.00364 < v, = 0,528,
P 27510 »

rae P, — atmocdepHoe masnenue, Ia;

Ppa6 — pabouee AaBjaeHUE B TpyOOIpoBoAax ¢ 3TuUJIeHOM, Ila;

VKp — KPUTUYCCKOEC OTHOILUCHMUE.
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To ecTb MCTeUEeHNE TTPOUCXOIUT CO 3BYKOBOW CKOPOCTBHIO W, PaBHOM

_ 848 /848
w= 3,34 7 Tpa6 = 3,34 % = 369.

[Inomany menu F mpu pasrepMeTu3alryd (PIaHIIEBOrO COCOWHEHHUsI TpyOorpoBoma muaMmerpoMm 150 MM u
ToJMHOM 1enau 0,5 MM paBHa

F=ndd=12-10%.
Pacxon sTuiieHa — g yepe3 Takoe OTBepCcTHE OyIeT paBeH
g =369 mc—1.0,00012 M2 = 0,044.

Torma BpEMA 06p330BaHI/IH JIOKAJIbHOT'O B3PbIBOOIIACHOT'O O6HaKa, 3aHMMAIOIIETO 5 % obObeMa 1exa IIpu pa60Te
BCHTWJIALIUU, 6yIICT PaBHO

3600 .
T = In _
7700 2- 3600
3600 0.044 ]
8 " 0.044 — 2,75-8-0,05-2400 | 0,66.
’ 100 - 2 - 3600

YuuteiBasi, 4TO W3 BCEel MaccChl 3TWJEHA, BBILIEALIETO B O0ObEM MOMelleHUs, ToJbko 70 % y4acTBYIOT B
00pa3oBaHMU JIOKAJLHOTO B3PHIBOOMACHOI0O 00J1aka, BpeMsl 00pa3oBaHUs 3TOro obJlaka U BpeMsl €ro CyllleCTBOBaHUS

T
1

MOCIIE YCTPAHEHUSl YTEUKN STUJIEHA OYIET PaBHO: T, = 7= 0,94.
b

Bpemst ucteueHust aTuiIeHa MpY UMEBILUX MECTO aBapUsIX 3a aHAJIM3UPYEMbIA NEPUOJ BpeMEeHU ObLIO paBHO 4,5,
5 u 5,5 mun. Torma obGIiiee BpeMsT CyLIeCTBOBAHUST B3PHIBOOITACHOTO 00J1aKa, 3aHUMAIoNIero 5 % oobeMa MOMEIIeHUS
Y TIPEICTABIISIONIETO OTIACHOCTD TP B3PBIBE IS LIEJIOCTHOCTH CTPOUTENIBHBIX KOHCTPYKIIVI W 3KU3HU JIIOCH, C yIeTOM
paboThl aBapUITHON BEHTWISIIMU OyIeT paBHO

3
T, =m[(ty—-1))+T ] =m7y=15.
i=1
OTKyna BEpOSTHOCTb MOSIBIEHMSI B 00beMe MOMEIEHUS] JOCTAaTOYHOIo sl 0Opa3oBaHUsI ToOprouyel cMmecu
KOJIMYeCTBa 3THJIEHAa paBHa

Q(rB)=Q(rB)=Q(a)=§;r.=ﬁ.15=36.10—5
ui B n 1 m\“2 i 525600 ’ :

T .
pi=1
Y‘H/ITI)IBaH, YTO B 00BEME IIOMCIICHUA ITOCTOAHHO MMECTCA OKUCIUTEID, IMOJTYYUM
0,(0K) = Q,(0K)) = Q(b3) = 1.
Torma BEPOATHOCTDb 06pa3OBaHI/IH l"OpIO‘{CfI CMECH OTUJICHA C BO3IYXOM B o0beMe MOMELIeHUS 6yZ[CT paBHa
0,(Ic,) = 0,(IB,)0,(0K) = 3,6-10—3-1 = 3,6-1075.

OCHOBHBIMU UCTOYHUKAMU 3aXKUTAHWS B3pBIBOOTIACHOTO 3TUJIEHOBO3MYIIIHOTO 00J1aKa B MOMEIIIEHUU MOTYT ObITh
3JIEKTPOIIPUOOPHI (B Cllyyae MX HECOOTBETCTBUSI KATETOPUM U TPYIITE B3PIBOOTIACHOW CPeJibl), OTKPHIThIN OTOHb (TP
MPOBEEHUM OTHEBBIX PabOT), UCKPbl OT yaapa (MpU Pa3iIUYHbIX PEMOHTHBIX paboTax) W paspsa aTMocdepHOro
3JIEKTPUYECTBA.

[MoxxapHO-TeXHUYECKUM 00CIeJOBAHUEM OTAEIEHUS KOMITPECCUM YCTAHOBJIEHO, YTO TISITh 3JIEKTPOCBETUJIBHUKOB
Mapku B3I B pasHoe Bpems B Teuenue 120, 100, 80, 126 u 135 4 saKcIulyaTUpOBaIKCh C HAPYILIEHUEM ILEIeBOM 3allUThI.

BeposiTHOCTb HaxOXIE€HUS JIEKTPOCBETUIIBHUKOB B HEUCIIPABHOM COCTOSIHUM paBHa

K6 > 1,2 )
0,(5) :, i:eri = 325600 33600=7,7 - 1072,

Taxk xak TemnepaTypa KOJ0bI 2JIeKTpoaMIIouky MorHocThio 150 Bt paBHa 350 °C, a TemmepaTypa caMOBOCILIA-
MeHeHus atueHa 540 °C, cnenoBaTeabHO, Harpetasl Kojiba He MOXeT ObITb MCTOUHMKOM 3aKUTaHUsl STUJIEHOBO3IYIII-
HOH cMecH.

YCTaHOBICHO, YTO 3a aHAJIM3UPYEMbIN TEepHUOA BPEMEHM B TMOMEIICHUM 6 pa3 MpPOBOIUJIMCH Ta30CBapOYHbBIC
pabotel 1o 6, 8, 10, 4, 3 1 5 4 Kaxnag. [To3TOMy BEpOSITHOCTD MOSIBJICHUS B IOMEIEHUU OTKPLITOTO OTHS OyIeT paBHa

Q(TI/I)=Q(h)=§gr‘zl—’4-2160=58~10*3
n(THy) = On(hy) = % % = 535455 : :

pi=1
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Tak kak TEMIIEpATypa IJIaMCHU razoBoi TOPEJIKNU U BPEMA €€ NeMCTBUSI 3HAUUTEIHLHO IIPEBLIIAIOT TEMIIEPATYPY
BOCIUIaMCHECHUA U BPEMHA, HEO0O0XOMMMOE IS 3aKUTaHUS STHHCHOBOBI[yLHHOﬁ cMECH, 1mojriydyacm, 4ToO

0,(B2 = 1.

PeMoHTHBIE pabOTHI ¢ MPUMEHEHUEM MCKPOOIACHOTO MHCTPYMEHTA B MOMELICHUHN 332 aHAJU3UPYEMbIA MEepUO
BpEMEHU He MPOBOIUIUCS.

BrrunciisieM BEpOSITHOCTD TOSIBJICHUST B TIOMEILIEHUU pa3psiia aTMOC(HEpPHOTO 3IeKTpUUYECTBa.

TTomelieHre PacIoIOKeHO B MECTHOCTH C TTPOAODKUTEIBHOCTBIO TPO30BOI AesiTeIbHOCTH 50 c-Tox*, TO3TOMY
n=6 kM 2ronr—!l. Orciona, B cooTBeTCTBUHU C hOPMYJION (5) IPUIOKEHUS 3 YUCIIO YAAPOB MOJIHUU B 31aHUE PABHO

1

Ny.M = (1 +6H )(S + 6H) - n- 10_6 = 3,4-10_2.

Torma BepOSITHOCTD MPSIMOTO yapa MOJHUU OyJeT paBHa

- N
0,(t) = 1—e " =3410"2.

BbluncisieM BeposITHOCTbh OTKa3a MCIPaBHON MOJHUE3allUThl TUNa b 31aHus kommnpeccopHoit o dopmyse (52)
MIPUIOXKEHMS 3

0,(f) =1—PBs=1-095=5-102.

TakuMm 06pa3oM, BEPOSITHOCTD MOPaXKEHMsT 31aHUSI MOJIHUEH paBHA

0; (C) = 0,(1)) Oy(ty) = 1,7-1073,

HO)KapHO-TCXHI/I‘{CCKI/IM o0cienoBaHUEM YCTaHOBJICHO, 4YTO 3allIMTHOC 3a3€MJICHUEC, MMCIOLICECAd B 3JaHUU,
HaxoAuUTCsSa B UCIIPABHOM COCTOSIHNH, ITOOTOMY

0,(G) =0, 0,(C;) =0.
Torma
0(TH)) = Q,() = 1,7-10—3.
YuuteiBasi mapameTpbl MOJIHUU, MOJYYUM
QH(Blz) =1.
Otkyna
O,(U3/TC) = [Q(TH )+ QH(TH4)]QH(B12) = (1,7-103+5,8-1073).1 = 7,5.103.

TakuMm 06pa3oM, BepOSITHOCTh B3phIBa 3TUJICHOBO3MYIIHONW CMECH B 00beMe TTIOMEIIeHUsI OyIeT paBHa:
Q(BO) = Q,(IC)Q(H3/TC) = 3,6:1073.7,5.10—3 = 2,7.10~7.

Paccunrtaem BeposITHOCTh BO3HMKHOBEHHMSI TI0Kapa B MTOMEIICHUN KOMIpeccopHoii. HabmoneHne 3a 00beKTOM
MO3BOJIMIO YCTAHOBHUTD, YTO IPUMEPHO 255 4-Tog ! B MOMeILIeHUN KOMITPECCOPHOIl, B HapylLIeHNe MPABUI MOXAPHOIT
6e30MacHOCTH, XPaHWINCh Pa3HOOOpa3Hble TOpIOYKMe MaTepuaibl (BETOIb, AEPEBIHHBIC KOHCTPYKIIUU, IPEBECHBIE
OTXOJIbl U T. I1.), HE MPEAYCMOTPEHHbIE TEXHOJOTUYECKUM PErIaMEHTOM.

[ToaToMy BepOSITHOCTb MOSIBJIEHUSI B TOMEIIEHUM TOPIOYMX BEIIECTB paBHA

1
0,(I'By) = O,(I'By) = ﬁ T = 1
Tpi=1 525600
OTKyna BepOSITHOCTb 0Opa30BaHUs B 1ieXe M0XKapOOMacHOi cpebl paBHa

0,(I'C,) = 0,(I'B))0,(0K) = 2,6:10—2.

3 3a(1)I/IKCI/Ip0BaHHbIX TEIIJIOBbIX UCTOYHUKOB, KOTOPbLIC MOI'YT ITOABUTLCA B LEXE, NCTOYHUKOM 3akKUTaHUA 151
TBEPAbLIX T'OPIOYMX BCUICCTB SABJIACTCA TOJILKO OTKprTI:IfI OI'OHb M pa3psAabl aTMOC(bepHOFO QJICKTPUYECTBA. HOSTOMy
BEPOSTHOCTb BOBHMKHOBCHHSA B OTACIICHUM KOMIIPDECCHUHU ITOXKapa paBHa

-255-60=2,6-10"2

Q(IT0) = Q(I'C,)Q,(M3/IC) = 2,610~27,510~3 = 1,9-10—4.

Taxkum 06p330M, BEPOATHOCTD TOI'0O, YTO B OTACJICHUHN KOMIIPECCUUN HpOH30fL[[€T B3pPbIB b0 B caMOM KOMIIpEC-
cope, b0 B 00BbeMe nexa, COCTaBUT 3HAYCHUC

Q(BIT) = 1—[1—Q (BTA)|[1—Q(BO)] = 1—(1—2,8:10~12) x (1—2,7-10~7) = 2,7-10~7.
BCpOHTHOCTB TOTO, YTO B KOMHpeCCOpHOﬁ BO3HUKHET I1OXKap WM B3PbIB, paBHaA:
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Q13 unu B3) = Q(BI+QUIO0) = 2,7-10~7+1,9-10~% = 1,9-10—*.

13. 3aknouyeHue

BepoATHOCTb BO3HUKHOBEHHUS B KOMIIPECCOPHON B3pbIBa paBHA 2,7-10~7 B TON, YTO COOTBETCTBYET OTHOMY
B3pbIBY B rof B 3703704 aHaTOTMYHBIX 3MaHUSIX, @ BEPOSITHOCTh BOBHUKHOBEHHUS B HEM MJIM B3pbIBa, WM MoXapa paBHa
1,9-10~%4 B rof, T. €. OMMH MOXAp WM B3PbIB B O B 5263 aHATOTMYHBIX TOMELIEHUSIX.

2. PaccuMTaTh BeposITHOCTb BOZHHKHOBeHHs moxkapa B pesepsyape PBC-20000 HIIC «roproamn»

21. JlanHbBEe AN pacyeTa

B KauecTBe MOXapoONAacHOTO OOBEKTAa B3ST pedepByap ¢ HedTblo o6bemMom 20000 m3. Pacuer Bemetcst st
HOPMAaJIbHOM 3KCIUTyaTalluM TeXHUYECKU MCITPAaBHOTO pe3epByapa.

Cpennsist padouast temreparypa Hedptu 7 = 311 K. HyokHUMit 1 BepxHMil TeMIlepaTypHbIe Ipeaelibl BOCITIAMEHE -
Hud HedtM pasHbl: T, [ . = 249 K, T, . = 265 K. Konnuectso 060poToB pesepsyapa B ron 15 = 24 ron— . Bpemst
CyLIECTBOBAaHMs TOpIOYeiil cpeiibl B pe3epByape NpM OTKauyke 3a OJMH 00OpOT pesepByapa T, = 10 4 (uckmouvas
JUTUTENIbHBIA TIpocToii). Pagnyc pesepByapa PBC = 20000 R = 22,81 m. BricoTa pezepByapa H,= 11,9 M. Yucno ynapos
MonHHI # = 6 kM~ 2ron—!. Ha pe3epByape MMeeTcsl MOITHME3ALINTa TUIIA B, TT03TOMY Bs = 0,95.

Yucno UCKPOOMACHBIX OMepauuii MpU pyYHOM U3MEPEHUM YPOBHS N3.y = 1100 ron—!. BeposiTHOCTB MITHIS
(ckopoctb Betpa u<l m-c— 1), O, (u<1) = 0,12. Yncno BKIIOYEHUI STEKTPO3AABUKEK N, , = 40-ron—!. Yucno uckpo-
OMACHBIX OIEpaLUii IpK NMPOBEAEHUM TeXOOCTyXMBaHUA pe3epByapa N, , = 24 rog—!. HuxXHUil ¥ BepXHUI KOHLIEHT-
PaLMOHHbIE MPE/e/bl BOCIUIaMeHeHUsl HeTAHbIX napos C, ;. = 0,02 % (110 06bemy), C; . = 0,1 % (110 06BEMY).
Tpou3BOAUTENLHOCTS ONepaluy HanonHeHus g = 0,56 M3.c—!. PaGouas xoHueHTpauus napos B pesepsyape C = 0,4 %
(o o6nbemy). IpomomknTenbHOCTL BRIOpOCa 6OraToit cMecH Tg,. = 5 u.

22. Pacuer _

Tak kxak Ha HedTenpoBoJax cpeldHsds paboyas Temmeparypa Xuakoctu (Hedtu) T Bbllle CpeIHEMECSYHOM
TEMIIEpPaTypbl BO3/yXa, TO 32 PACUETHYIO TEMIIEPATypy IIOBEPXHOCTHOIO C/10sl He@TU npuHuMaeM 1.

N3 ycnoBus 3amaunt BUgHO, uto T >T, MTO3TOMY MPU HETIOABMXKHOM YpOBHE HEDTU BEPOSITHOCTh 0Opa3o-

B.K.I1.B?
BaHMA TOPIOYEH cMecu BHYTpM pesepByapa paBHa Hymo Q. (I'C) = 0, a nmpu orkauke HeTH paBHA

ne'T .
0,97(I'C) = 061: oTK _ 2410 ~2.74.1072 .
p

8760

Takum 06pa3oM, BepOSITHOCTh 0Opa30BaHUsI TOPIOYEll cpebl BHYTPU pe3epByapa B TeUeHHUe roja OyaeT paBHa
2
QUCO)=1-1[1-0,dC)|=08UTC)+ Q" UIC)=2,74- 1072,
i=1

i=
Bbrunciaum umciio monagaHuii MOJIHUU B pe3epByap no ¢opmyse (51) npunoxeHust 3
Ny = QR+6H)* 11076 = (2.22,8146:11,9)26-10~6 = 8,2.10~2.
Torma BeposITHOCTb MPSIMOTO ydapa MOJHMHM B pe3epByap B T€UEHUE Tofa, BBEIYMCICHHAas 1o (opmyre (49)

MpUJIOXKeHUs 3, paBHa

-N 1 8210721
Qp(tz) =]l—e ™P=1-¢ =7,9-102.

BbruriciimM BeposITHOCTh OTKa3a MOJIHME3alIUThl B TEUEHWE TOIa TIPU MCITPaBHOCTH MOJTHMEOTBOIA 10 (popmyIte
(52) mpumoxxeHus 3.

0,(1) = (1—Bg) =1-095=5 102,

Takum 06pa3oM, BepOSITHOCTD MTOPaXKEHUST MOJTHHEH pe3epByapa, B COOTBETCTBUM C (hOPMYITOit (48) mpriioxkeHus 3,
paBHa

0,(C)) = 0y Qy(1y) = 510727,9-10-2 = 3,9-10—3,

OO0ctefoBaHMEM YCTaHOBJIEHO, YTO MMEIOLLEECS HA pe3epByape 3allUTHOE 3a3eMJICHIE HAXOANUTCS B MCIIPABHOM
COCTOSIHUM, TIO3TOMY BEPOSATHOCTb BTOPMYHOTO BO3ICWCTBMS MOJHMHM Ha pe3epByap M 3aHOCAa B HEr0 BBICOKOTO
norenunana pasHa Hymo Q, (C)) =0n Qp (C3) = 0.
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[MosiBieHre (PUKIIMOHHBIX MCKP B pe3epByape BO3MOXHO TOJBKO IMPU MPOBEACHMU MCKPOOTACHBIX PYYHBIX
olepannii IIpyu N3MEPEHNN YPOBHS 1 0TOOpe 1po6. [ToaToMy BEposITHOCTH Qp( TH3) B coorsercTBuU C hopmynamu (49)
u (55) npuioxeHust 3 paBHa

0,(THy) = O,()Q(OIT ) = (1—e " ™). 1,52 1073 =

-1100 - 1
=(l-e )-1,52-103=1,52-1073.
B aroit hopmyne Q(OIT) = 1,52:10~3 — BepoSTHOCTb OLIMGKYU ONEpaToOpa, BHIMOMHSIOLIETO OIepaliy U3Mepe-
HHS YPOBHSI.
Takum 06pa3oM, BEpOSITHOCTh MOSIBIIEHUSI B pe3epByape Kakoro-ambo TermIoBOr0 UCTOUHMKA B COOTBETCTBUM C
MpuIoXeHueM 3 paBHa

Q,(TH) = Q,(TH,)*+Q(TH3) = 541073,
[onarast, YTo HEPTHUSI M BPeMsI CYLIECCTBOBAHUSI 3TUX MCTOYHUKOB TOCTATOYHBI TSI BOCIUTAMEHEHUST TOPIOYECi
cpensbl, T. €. Qp(B) = 1, U3 NPUJIOXEHHUs 3 TOJyIUM Qp(1/13/FC) =5,410—3.

Torma BeposITHOCT, BOZHMKHOBEHHMSI TTOXKapa BHYTPU pe3epByapa B COOTBETCTBUU ¢ dhopmyioi (38) mprroxeHus 3
paBHa

Q,UIP) = Q,(U3/TC)Q,(IC) = 5,41073.2,7410~2 = 1,5.10—%.
W3 ycnoBus 3amaun cienyer, 4To pabodast KOHIICHTpAIlMs TIapoB B pe3epByape BhIIIE BEPXHETO KOHIIEHTpaIlU-
OHHOTIO TMpenena BOCIIAaMEHEHUs, T. €. B pe3epByape MpU HEMOABUKHOM cjioe He(TH HaXOMWUTCs Heroprouas cpena.

ITpu HamoHeHUM pe3epByapa HedThIO B €r0 OKPECTHOCTH 00pa3yeTcsi roproyasi cpejia, BEpOsITHOCTb BhIOpOca KOTOPOii
MOXHO BBEIYUCIIUATHL MO opMmyiie (42) MprIoXeHus 3

_ K6nc6r6or 1-24.5 )
Qop(ErC) - T = 8760 = 1,37 107>

p

Bo BpeMsl THXO0ii MOrosl (CKOpocTh BeTpa MeHblie 1 M-c—1) okos10 pesepByapa o6pasyeTcst B3pbIBOONACHAS 30Ha,
BEPOSITHOCTD ITOSIBJIEHMSI KOTOPOii paBHA

0, (IO = Q, ,(BI'O)Q,,(u<1) = 1,37-10-2.0,12 = 1,6:10—3,
HuamMeTp 3Toi1 B3pBIBOOTIACHOM 30HBI PaBeH

. C 0,86 0,36
D =2R+10-H, (7172) =2-2281+10-11,9 LO’% =59
kC. .-Hp) 0,02-11,9

OHpeZ[eJH/IM YUCJIO yaapoB MOJIHUU BO B3PbIBOOIIACHYIO 30HY
yoor = [D3+6(Hp+5)]2~n~10_6 = [59+6(11,9+5)]26-10—6 = 1,5.10—1.

Torma BepOSITHOCTD MPSMOTO yIapa MOJIHUU B JaHHYIO 30HY paBHa

6or

-N
Ops(p) =1—e ™ = 1-e0l5=14.10"1.

Tax kak BeposITHOCTb OTKa3a MOJIHUe3AUThl O,(1)) = 5-10~2, TO BEpOATHOCTH MOPAXKEHUSI MOTHUEN B3PbIBO-
OIACHOM 30HBI paBHA

0, ,(C) = Qp(tl)QB_3(t2) =5.10%1,4-10—! = 7.10—3.
Orxynma Q, (TH)) = 7-10—3.
BeposTHOCTD MOSIBIIEHHST OKOJIO pe3epByapa (DpUKIIMOHHBIX UCKP paBHa

0, (TH;) = Q(OIQ, (f;) = 1,5210-3 [1—¢ " ov ™+

—(1100+24) - 1
=1,52-103[1-e 1=1,52-1073.

Hapsiny ¢ GpuKUIMOHHBIMM UCKPaMU B OKPECTHOCTSIX pe3epByapa BO3MOXKHO MOSIBJEHUE DJIEKTPUUECKUX UCKD
3aMBIKaHWSI M pa3MbIKaHUS KOHTAKTOB 3JICKTPO3aIBIDKCK. YUWTBIBASI COOTBETCTBME MCIOJHEHUS 3JIEKTPO3aIBIKEK
KaTeropuy M IPyIIe B3PhIBOOMACHOM CMECH, BEPOSITHOCTD IOSIBICHUS 3JICKTPUUYECKMX MCKD BBIYMCIIAM I10 (OpMyIaM
(49) u (54) npunoxeHus 3

‘Ep]:

-N_ -1 —40 -1
0,,(TH,)) = 0, (e5) = 1078(1—e > ?)=108(1-e  )=1073.

Takum o6pa30M, BEPOATHOCTD ITOABJICHU S OKOJIO pE3€pBYyapa KaKoro-au0o TermioBOro MCTOYHMKA B COOTBETCTBUU
C MMPUIIOKEHUEM 3 COCTaBUT 3HAUEHUE
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0, (TH) = Q, (TH,)+Q, (TH;)+0, (TH3) = 7-1073+1.10—8+1,52.10—3 = 8,5.10=3.

[Noarast, 4TO 3HEPTHS ¥ BPeMsI CYIIECTBOBAHUST 3THX MCTOYHUKOB TOCTATOYHBI TSI 3a3KUTAHUSI TOPIOYEil Cpelbl,
u3 Gopmyisl (49) npunoxenus 3 noayuum npu Q, = 1

0, ,(M3/IC) = 8,510—3.

Torma BepOSITHOCTb BO3HMKHOBEHUST B3pbIBA B OKPECTHOCTSAX pe3epByapa B COOTBETCTBUU ¢ (opmyioii (39)
MPUJIOXKEeHUs 3 paBHa

0.(BP) = 0, ,(IC) Q,, (M3/IC) = 1,410~*.
OTKy,I[a BEPOATHOCTb BOBHMKHOBEHUSA B 30HC pE3CpBYyapa oo I1o2apa, oo B3pbIBa COCTaBUT 3HAYCHUE
QUIBP) = 1—[1—Q,(ITP)|[1—Q,(BP)] = Q,(ITP)+ Q(BP) = 2,9-10—*.

23. 3akno4yeHUe

BepoATHOCTb BO3HIKHOBEHHMS B 30HE pe3epByapa Ioxkapa WM B3pbIBa cocTaBiseT 2,9-10—4, 4To cooTBeTCTBYET
OHOMY TIOXapy WJIM B3pBIBY B TOI B MaccuBe U3 3448 pesepByapoB, pabOTaIONIMX B YCJIOBUSX, aHAJIOTHMUHBIX
pacyeTHOMY.

3. Onpeneauts BeposTHOCTH Bo3eiicTBusas ODII Ha Jroaeil mpn noxkape B npoeKTHpyeMoii 15-3TaKH0# rocTHHUIIE
NpH Pa3IMYHBIX BAPHAHTAX CHCTEMbI MPOTHUBOMOKAPHON 3AMUTHI

31. JaHnHBE AJNYS pacuerTa

B 3manuu mpeamnonaraeTcsl yCTPOMCTBO BEHTWISIIMOHHOM CUCTEMBI TTPOTUBOABIMHOM 3amuThl (IT3) ¢ BeposT-
HOCTBIO 3¢ dexTuBHOrO cpabareiBanusa R; = 0,95 u cucremnl onoseweHns moaei o noxape (OJIIT) ¢ BEPOATHOCTEIO
s dexTuBHOrO cpabareiBanusa R, = 0,95. ITpogomxuTenbHOCTh NPeOBIBAHUS OTAEILHOTO YENOBEKA B OOBEKTE B
cpenHeM 18 u.cyr—! HesaBucumo or Bpemenu roga. CTaTHCTUYECKasl BEPOATHOCTh BO3HUKHOBEHMS MOXAapa B aHAJIO-
TMYHBIX 06BEKTaxX B rox paBHa 4-10—4. B KauecTBe pacyeTHOl CUTYaLUM TIPUHUMAEM CIydail BOSHUKHOBEHHS MOXKapa
Ha TIEPBOM 3Taxe. DTaxX 3MaHMsSI paccMaTpuBaeM KakK ofgHo momenieHue. I[IuprHa mosTtaxkHOoro kopumopa 1,5 M,
paccTosiHUe OT HamboJjee yIaJeHHOTo TIOMEIEHHS 3TaXa 0 BbIXOJa B JJECTHUUHYIO KiIeTKy 40 M, yepe3 OIuH BBIXOJ
sBakyupylorcst 50 yenosek, mwmpuHa Bbixoga 1,2 M. HopmartusHyio BepoATHOCTE Q. mpuHMMaeM paBHOM 1-10—6,
BEPOSITHOCTh P, paBHOIA 1.10—3.

32. Pacuer

O1ueHKY ypOBHsI 6€30MacHOCTH OmpeaesisieM UIsl JIoIed, HaXoasluxcs Ha 15-M aTaxe rocTUHULBI (Haubosee
yIaJIeHHOM OT BbIxOja B Oe3omnacHyio 30Hy) npu Haiaumuuu cucteM I1I3 m OJITI. Taxk kak 3maHue 0OOpyIOBaHO
BEHTUJIALMOHHOM cucteMoit [1/13, ero necTHUYHbIE KJIETKM CUMTAEM HE3aAbIMIIAEMbIMU. BepodaTHOCTh Q) BhIUMCIAEM
mo ¢opmyie (33) nprioxeHus 2

0, = 0,0004{1—(1—(1—0,95)(1—0,95))} = 1-10-S.

YuuThiBasi, UTO OTIAENbHBIN YEJOBEK HAXOAUTCS B TOCTUHULE 18 4, TO BEPOSITHOCTb €ro MPUCYTCTBUS B 3MAHUU
. 18
Npy Nokape MPUHMMAEM PaBHOM OTHOLICHHUIO 7 = 0,75. C yyeToM 2TOro OKOHYaTeJlbHOE 3HayeHue OyaeT paBHO
0,75-10—°, yro MeHbIue 0O,". Ycnosue popmynbl (2) MPUIOXEHUS 2 BBINOIHAETCH, MMO3TOMY OGE30MAaCHOCTD JIIOIEH B
3MaHUM Ha Ciydyall BO3HMKHOBEHHUs Toxkapa obecriedeHa. PaccMOTpMM BapuMaHT KOMITOHOBKM ITPOTHBOIIOXAPHOM
3alUThl 6e3 cucTeMbl onoseueHus. IIpn 3ToM Bpemsl GJOKMPOBAHUS 3BAaKYallMOHHBIX MyTeil Ty, HAa 9Taxe Moxapa
TIPUHMMAeM PaBHBIM | MMH B COOTBETCTBUM C TPEOOBAHUSAMU CTPOUTEIBLHBIX HOPM U TTPaBUJI MPOSKTUPOBAHUS 3MaHUI
¥ COOpYXeHUI. PacueTHOe BpeMsi 9BaKyalluy f,, ONPe/Ie/ICHHOE B COOTBETCTBUM C TEMU K& HOPMAaMU, PaBHO 0,47 MuH.
Bpems Hauana 5BaKyaluu T, , IPUHUMAEM PaBHBIM 2 MMH. BepoATHOCTb 5BaKkyaumu P, | JUist 3Taxa 1oxapa BbluMCIseM
o dopmyie (5) npuroxeHus: 2
1-0,47

Py = =0,265.

BeposarHocts Q, Bhluncisgem 1o ¢popmyiie (3) npuaoxeHus 2
0, = 0,0004{1—(1—(1—0,265)(1—0,001))}(1—0,95) = 146-10—7.

IMockoneky Q> Q. ", To ycinoBue 6€30MacHOCTH WIS Jtofei 1o (opmyiie (2) NMPUIIOKEHNS 2 Ha 3Taxe Moxapa
He OTBeYaeT TpeOyeMOMY M, CJIeOBATEIbHO, B pACCMAaTPUBAEMOM OOBEKTE HE BBITIOJNHSICTCS TPU OTCYTCTBUM CUCTEMBbI
OTOBEIIICHUSI.

4. OnpenenuTh KATETOPHIO M KJIACC B3PHIBOONACHOI 30HbI TOMEIIEHHs, B KOTOPOM pa3MemaeTcs TEXHOJIOrnIeCKHii
NPOLECC C MCNOJIb30BAHUEM ALETOHA

41. laHHBE OO pacyerTa

ALETOH HaxXoIMTCA B amnmapare ¢ MakCHMMaJbHbIM 00beMOM 3amojiHeHus V,,, paBHeim 0,07 M3, U B LiEHTpe
NOMEILEHNsT Hall YPOBHEM Mojia. [nuHa L HamopHoro u o6soasilero Tpyoonposonos auamerpom d 0,05 M pasHa
cootBeTcTBeHHO 3 U 10 M. IIpousBomutensHocTh g Hacoca 0,01 mM3-mun—!. OTKIIOUEHME Hacoca aBTOMATUYECKOE.
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O6mbem V, momewienus cocrasnser 10000 M3 (48 x 24 x 8,7). OCHOBHBIE CTPOMTENbHBIE KOHCTPYKLIMY 3IAHUS XKeJe30-
OeTOHHbIE, ¥ MPE/IeIbHO IOTYCTUMBIIA IPUPOCT NaBjieHust A Py, juist Hux cocrasisier 25 klla. KparHocts A aBapuitHoit
BEHTWISINHK paBHa 10 a1,

CKOpOCTb BO3AYILIHOTO MOTOKA 4 B NOMELIEHWM NpU paboTe aBapuitHOii BeHTWasILMM paBHa 1,0 m-c—l.
TemmnepaTypa aleTOHa paBHa TeMIeparype Bo3ayxa U cocTapisieT 293 K. ITnoTHOCTb p aneToHa 792 Kr-M—>.
42. Pacuer

OGBbEM alleTOHA, M3, BBILIEIIETO U3 TPYOOIIPOBONOB, COCTABISIET

v nd 3,140,052
A e -4

IJe T — BpPeMsl aBTOMAaTHUYECKOro OTKJIIOUEHMSI HAacoca, paBHOE 2 MUH.
O6BLeM MOCTYNUBLIETO ALETOHA, M3, B MIOMELLEHHE

2
L;=0,01-2+ - 13 = 0,046,

Vy = Vgt Vi = 0,046+0,07 = 0,116.

TTnowans pa3iiBa aleToHa PUHUMaeM paBHoi 116 m2.

Ckopoctb ucnapenus (W, ), kr-c—! - M, paBHa

W, =1,01067,7 V58,08 - 24,54 = 1,44 - 10-3 .

ucn

Macca napoB aueroHa (M), Xr, 00pa3yloluxcsl TP aBapUHHOM pas3IvBe PaBHA
M, = 1,44-10—3.116-3600 = 601,3.

CrnenoBaTelIbHO, MPUHUMAEM, YTO BeCh Pa3IMBILINIACS alleTOH, KT, 3a BpeMsI aBapuiiHOM cuTyalnu, papHoe 3600 c,
HCITapUTCS B 00bEM TIOMEILECHMS, T. €.
my, = 0,116 - 792 = 91,9.

CrexnoMeTpuueckasi KOHLIEHTPAlMsI TIapoB alleToHa Npu B = 4 paBHa

_ 100 B
=1 4844 484 4" 4,91 (mo oobemy).
KoHueHTpalus: HAChIIEHHBIX ITAPOB MOJIYYaeTCsI PABHOMI
_ 24,54
C, =100 ~—101’3 = 24,22 (no oobemy).

Ornowenne C,/(1,9-C.)>1, crenosarenbHo, npuHuMaem Z = 0,3.
CBOGOIHBIN 00BEM ITOMELIEHNS, M3

V., = 0,8-10000 = 8000.
BperI ucrnapeHusd, 4, COCTaBUT

91900

= m= 550 = 0,153.

KoaddunmeHT momydaeTcss paBHBIM
K=10-0,153+1 = 2,53.
MakcuManbHO BO3MOXHAasl Macca aleToHa, KT

_25-4,91-8000 - 2,414 - 2,53

Mmax 800 - 100 - 0,3 =249,8.
IMockoneky m, (91,9 kr)<m, ., (249,8 KT), TO IOMELIEHUE B LIEJIOM OTHOCUTCSI K HEB3PBIBOIIOXKAPOOIIACHBIM.
Paccroanusa X, , 1w Yy s ¥ Zy s COCTABISIIOT IIPU YPOBHE 3HAYMMOCTU Q = 5.10—2
0,5
550 1,27 -2,59Y° .
Xywms = Yuxns = 1,1958:48 (3800 In 291 ) =7,85;
550 . 1,27-2,59)"
Z ons = 0,35368,7 [3800 In 291 ] =0,42,
91,9 - 100

roe C, = 24,22 (2’53 24,22 - 2,414 - 8000

): 2,59 (1o o6bemy).
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43. 3aknm4YeHHUEeE

TakuM o0pa3oM, B3pBHIBOOE30MACHBIE PACCTOSIHUSI COCTaBJISIIOT COOTBETCTBEHHO 4 J &
R>7.85 M1t Zg>3 . I RALLAS

BspriBoonacHas 30Ha ¢ pasmepamn Rg<7,85 M u Zz<3 M oTHOCHTCA K Kiaccy B-la. N 1
CxemaTryecKM B3pbIBOOMACHAsI 30HA M300paxKeHa Ha 4yepT. 9. el

5. OmnpeaendTs KATETOPHIO MPOM3BOJICTBA, B KOTOPOM HAXOIUTCS YIACTOK 00PaOOTKH e "—Aﬁi
3epHA M IHKJIOH ISl ONPeie/IeHds] 3¢PHOBOI MbLUIA B CACTEME BEHTHISIAA

50. Januble Oasi pacuyerTa &

Macca 3epHOBOI MbUIM, CKaIlIMBaOIIeiics B LIUKIOHE, m cocrasysier 20000 r. &
ITpou3BoaANUTENBHOCT IIUKJIOHA ¢ MO MbLIU cocTapisieT 100 r-MuH— BpeM;{ T aBTOMaTuyec-

KOTO OTKIIIOYEHMS LIMKJIOHA p He Gosee 2 MuH. CBOOOIHBIN 00bEM rIOMemeHM;{ V., paBeH

10000 m3. OcTanbHble UCXOOHbIE JaHHbIE: m,=500r; B, =1; B, =0,6; n=14; K, = 0,6; 1 — nomelwenue: 2 — ar-
K. =1, K =1; K, = 1; 0= 16700 xIx: Kr—1 TO = 300 K; Cp 1,0 kIx- KF_){' Ty = napar; 3—B3p1>;BOOHaC—
="300 K; €, = 1,0 kllkkr—; py = 1,29 krm™3; P =25 klla; Py = 101 kITa; Z = 1,0. Hast 30Ha
5.2. ]g acuer
Macca OTJIOXMBIIECS TIBIIIM K MOMEHTY OYEpeIHON YOOPKHU, T, COCTABUT Yepr. 9
500 1-(1-0,6)!4
mo.n_1+1.0,6[14~1~0,6+ 06 11=23146.

PacueTHast Mmacca mibLu, T, yYyacTBYOILLEH B 06pa3OBaHI/II/I B3pPbIBOOINIACHOM CMECH, paBHA

my = my K, +(m,+qv) K, =23346.

p

MaxkcumaabHO BO3MOXHYIO MacCy TOpIoYeil MbUIM, KT, BEIYUCIISIEM 110 (OpMyJIe

=AP£LOH' TO' CppB' VCB_574
max PO 07 >

m

53.3aKknno4dyeHuEe

3HayeHue My, He TIPEBBILIACT My, , CICNOBATEILHO, IIOMCIICHIE HE OTHOCHTCS K B3DBIBOTIOXKAPOOIIACHBIM.

6. Paccuurath BepOSATHOCTh BOZHHKHOBEHHS M0XKAaPa OT eMKOCTHOro myckoperyupymomero annapara (ITPA) mna
JIIOMUHECHeHTHBIX JaMn Ha W= 40 Bru U= 220 B

6.1. JlanHble mj1s1 pacuera IpuBeacHbI B Tabm. 13.

B pesyibTaTte MCHbITAHUIA TTOTYYEHO:

Taobauma 13

TemrmepaTypa 060J04YKHM B HanbojIee HarpeTOM MecTe MpU paboTe B aHOMATbHBIX pexkuMax, K

Pe3xuM ¢ KOPOTKO3AMKHYTEIM JnmuTebHbINA TyCKOBOM PEXUM
[Tapametp JAUTe bHBIA MyCKOBOM peXuM KOHICHCATODOM C KOPOTKO3aMKHYTHIM
P KOHJIEHCAaTOPOM
T 375 380 430
o 6,80 5,16 7,38

6.2. Pacuyer

Pacuer Bo3HmKkHOBeHUs moxapa ot IIPA Bemem mo mpumioxenuioo S5, IIPA sBasieTcss cocTaBHOI 4acThIO
U3AENNST C HUTMYMEM BOKPYT HErO TOprovYero Matepuasna (KOMNayH/, KIeMMHas KOJIOAKA); MPOU3BeAeHUE BEPOsIT-
Hocteidt Q(ITP) x Q(H3) obosHauum yepe3 Q(g;); TOraa U3 NPUIOXKEHUA 5 MOXHO 3aNnCaTh

Q,= Q(B)[ Z0(a)- Q(T)1
Li=1 ]

1

rae Qa — HOpMaTuBHas BEPOATHOCTb BOSHMKHOBCHMS I10Kapa IPpU BOCIVIAMECHEHHMMU allliapara, paBHas 10_6;

oB) —

BEPOATHOCTb BOCIIJIAMCHCHMSA ariraparta WJinu BbI6p008. M3 HEro I1iaMeHu mnpu TeMiepaTtype IOBEPXHOCTU

ITPA (B Haubosiee HarpeTOM MecTe), PaBHOM UM MpeBbILIAIONICH KPUTUUECKYIO;
0O(a;) — BepOATHOCTL pabOTHI anmnapara B i-M (II0XapOOMAaCHOM) PEXUME;
O(T;) — BEPOATHOCTb HOCTHXKEHMUSA TIOBEPXHOCTDIO aImnapara (B HauboJIee HarpETOM MECTE) KPUTUYECKOM (TT0Kapo-
OIacHOI) TeMIepaTypbl, KOTOpasi paBHa TeMIlepaType BOCIUIaMEHEeHUs (CaMOBOCIIIAMEHEHHST) U30JISIIIOH-

HOTO MaTepuana;

k — aucio I102KapoOoITaCHbIX aHOMAJIbHBIX PEXXMMOB pa6OTI)I, XapaKTE€pHOC OJid KOHKPETHOI'O MCIIOJTHCHUA I1PA.
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JIJ1s1 OLICHKM MOXapHOM OITACHOCTH IIPOBOAMM MCIBITaHME Ha Aecsity oOpa3iuax [TPA. 3a temmepatypy B Hauboee
HarpeToM MecTe TIPUHUMAaeM cpeaHee apudMeTUuecKoe 3HaYeHUe TeMIIepaTyp B MCIIBITAHUSIX

BeposarHocts (Q(T))) Beruncsem no gopmyse (156) npunoxenus 5
AT;) = 1-06,,

r1e © ; — 0e3pasMepHblii MapamMeTp, 3HAYEHUE KOTOPOTO BBIOMPAETCS MO TAOIMYHBIM JIAHHBIM, B 3aBUCMMOCTH OT
0e3pa3MepHOro mapamerTpa o ; B pacmpenencHuy CThIONEHTa.

Boruncnsem (o ;) o dpopmysie

V10 (T, - T,,)

o

o

rae T, — KpuTU4ecKas TeMIeparypa.

3nauenue (7,) npumeHutenbHo s [1PA Boraucisgem no ¢opmyJie

10
z (Tﬂj+ TBj)
T, =/=1—
K 20 ’
e Tﬂj,TB.

;j —TeMIieparypa j-ro arrapara (B HamboJlee HATPETOM MeCTe), COOTBETCTBEHHO, TP TOSIBJICHUU TIEPBOTO
IIbIMa ¥ TIPU «BBIXOJIE» alllapaTa U3 cTpost (IIpeKpalleHu! ToKa B 1IeTn).
3nauenue Q(B) BeruucasieMm no dopmyie (155) mpumoxenus 5 npu 7 = 10.

3HaueHne Kputudeckoi temnepatypsl (7,) cocrasuio 442,1 K, npu 5TOM U3 JeCATH UCHILITYEMbIX aNaparoB y
JBYX ObLT 3apmKcupoBaH BbIOpoc miameHu (m = 1 Q(B) = 0,36).

PesynbTaThl pacuera ykazaHbl B Ta0J. 14.

Taonuma 14
. N JnuTenbHbINA TyCKOBOM PEXUM
JInUTe bHBIA MyCKOBOM pexxuM | Pexunm ¢ KOPOTKO3aMKHYTHIM
[Tapametp (i=1) KOHJICHCATOPOM (=2) C KOPOTKO3aMKHYTBIM
KOH/ieHcaTopoM (i=3)
0,06 0,1 0,006
30,9 37,8 4,967
1 1 0,99967
0 0 0,00033

63. 3akno4dyeHHneE

Takum 00pa3oM, pacueTHas BEpPOATHOCTb BO3HMKHOBeHMs moxapa ot IIPA pasna Q, = 1(0,06.0+0,1.0+
+0,006-0,00033)-0,36 = 7,1-10~7, uto menbire 1-109, T. e. [TIPA moxapo6e3oraceH.
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IIPHIIOKEHHE 7
Cnpasounoe

TPEBOBAHMSA MOXAPHOM BE3OINACHOCTH 11O COBMECTHOMY
XPAHEHMIO BEIITECTB 1 MATEPUAJIOB

Tpe6OBaHI/IH Ipe€aHasHaA4YaroTCA OJ1d BCEX HpeﬂHpHHTHﬁ, OpI‘aHI/IBaHI/Iﬁ 1 00BEKTOB HE3aBHUCHMO OT MX BEIOMCT-
BEHHOI IIOJYMHECHHOCTU, UMCIOIIUX CKJIaabl NN 0a3nl WISt XpaHCHUA BCIICCTB N1 MAaTCPHUATIOB.

Tpe6OBaHI/IH HE paCIIpoCTpaHAIOTCA Ha B3PpbIBUATBIC U PAAUOAKTUBHBIC BEIICCTBA U MaTCPpUAJIbl, KOTOPbIC JOJI>KHBI
XpaHUTHCA U IIEPEBO3SUTHCA IO CIICHHMAJbHBIM IIpaBUJIaM.

BenomMcTBeHHBIE JOKYMCHTHI, PEITITAaMCHTUPYIOIIUE MMOXKAPHYIO 06e301acHOCTh IIpN XpaHCHW UM BEUICCTB U MaTCpU-
aJIOB, JOJI2KHBI OBITh NPUBCACHBI B COOTBETCTBHUU C HACTOAIIMMUA Tpe60BaHI/IHMI/I.

1. OBIIIME ITOJIOXEHUA

1.1. BOo3MOXHOCTb COBMECTHOTO XpaHEHMSI BEIIECTB M MaTePUAJIOB OTIPEACISIETCS HA OCHOBAHUU KOJMYECTBEH-
HOTO ydyeTa Iokasatresieil MoXKapHOil OMacHOCTH, TOKCMYHOCTH, XMMUYECKON aKTMBHOCTH, a TakXke OJHOPOMHOCTH
CPEICTB IMOXAPOTYIIEHMS.

1.2. B 3aBUCHUMOCTM OT COYETaHUSI CBOWCTB, MEpPEeYMCIeHHBbIX B M. 1.1, BellecTBa U MaTepuajbl MOTYT ObITb
COBMECTMMBIMU MJIM HECOBMECTUMBIMU JIPYT C IPYTOM TPU XpaHEHUU.

1.3. HecoBMecTMMBbIMM Ha3bIBAIOTCS TaKue€ BELECTBA W MaTepualibl, KOTOPbIE MPU XpaHEHUM COBMECTHO (0e3
y4eTa 3alllUTHBIX CBOMCTB Tapbl WM YITaKOBKH);

YBEJMYMBAIOT MOXAPHYIO OMACHOCTh KaXAO0TO U3 PacCMaTpUBAEMbIX MaTepUasioB U BEIIECTB B OTAEIbHOCTH;

BBI3BIBAIOT IOIMOTHUTEIbHBIE TPYIHOCTU IPU TYLIEHUU 110Xapa;

YCYTYOJISIOT 3KOJOTUYECKYI0 OOCTAaHOBKY TpU ToxXape (IT0 CpaBHEHUIO C ITOXapoOM OTAEIbHBIX BEIECTB U
MaTepuasoB, B3SIThIX B COOTBETCTBYIOIIEM KOJUYECTBE);

BCTYNAIOT B PEAKLUIO B3aMMOJAEUCTBUS APYT C APYroM ¢ 00pa3oBaHUEM OMACHBIX BELIECTB.

1.4. Tlo moTeHIIMAIBHOM OIMACHOCTY BBI3BIBATh MOXAap, YCHMJIMBATh OMAacHbIe (DAKTOPHI TIOXKapa, OTPABIISITh CPENIY
oburaHus (Bo3ayX, BOJIy, MOYBY, diopy, dhayHy U T. 1I.), BO3NEHCTBOBATh Ha YeJIOBEKA UePe3 KOXKY, CIU3UCTbIe 000J0UKHU
JIBIXaTeTbHBIX IyTEH MyTeM HEMOCPEACTBEHHOTO KOHTAKTa MJIM Ha PAacCTOSTHUM KaK MPW HOPMATbHBIX YCIOBUSX, TaK
Y TIpM TTOXape, BElIecTBa M MaTepyalTbl ACSTCS Ha pa3psiibl:

Oe30macHEbIe;

MaJloOMacHbIE;

OIacHbIe;

0co00OIacHbIE.

B 3aBucumocTu OT pa3psijia BelllecTBa M MaTepuaia Ha3HavyaroTCsl YCIOBUs ero xpaHeHus (cMm. m. 1.5—1.9).

1.5. K 6e3omacHbIM OTHOCSIT HETOpIOYMe BELECTBA M MaTepualibl B HEroprovyeil yrakoBKe, KOTOPbIE B YCIOBUSIX
ToxXkapa He BBIACISIOT OMMACHBIX (TOPIOYMX, SIOBUTHIX, €IKMX) TIPOAYKTOB Pa3oKeHUs WU OKUCICHUs, He 00pa3yioT
B3PBIBYATHIX WIM MOXAPOOTACHBIX, SIIOBUTHIX, EAKUX, SK30TEPMUUYECKUX CMECEH C APYTMMU BELIECTBAMU.

BesomnacHble BelllecTBa M MaTepyalbl CIeIyeT XpaHUTh B TIOMEIIEHUSIX WIM Ha TJIOIIAAKax JIIo0oro Thma (eciu
9TO HE MPOTUBOPEUYUT TEXHUUYECKUM YCJOBUSIM Ha BEILIECTBO).

1.6. K MayioomnacHbIM OTHOCSAT TaKHe TOPIOUYME U TPYTHOTOPIOYKE BellleCTBA K MaTepUalibl, KOTOPbIE He OTHOCSTCS
K 6e3omnacHbIM (M. 1.5) U Ha KoTopble He pacnpocTpaHsitoTcst TpedboBaHust TOCT 19433.

MaJoormnacHble BellleCTBa pa3fe/saioT Ha CIAeAyIOlIe TPYIIIbL:

a) XUOKWe BelllecTBa ¢ TeMIiepaTypoil Beobiuku 6onee 90 °C;

0) TBepible BelECTBA U MaTepuasibl, BOCIJIAMEHSIOIIMECS] OT ACHCTBUSI Ta30BO ropeiku B TeueHue 120 ¢ u
boiee;

B) BeIECTBA M MaTepHUalibl, KOTOPHIE B YCIOBUSIX CIECIMATbHBIX MUCIBITAHUN CIIOCOOHBI CaMOHArpeBaThCs IO
temrreparypsl Hike 150 °C 3a BpeMst Oojiee 24 4 mpu TemIieparype okpyxaroieit cpenbl 140 °C;

T) BellleCTBAa M MaTepHuaybl, KOTOPble TPU B3aMMOACWCTBUM C BOJOW BBIACHSAIOT BOCIJIAMEHSIOIIMECS Tasbl C
MHTeHCHBHOCTBIO MeHee 0,5 mvm3 kr—ly—1;

1) BellecTBa U MaTepUasbl SIOBUThIE CO CPEIHECMEPTENbHOI 1030 IPU BBEACHUH B keya0kK 6osee 500 mr-kr—!
(et oHu xuakue) win 6oiee 2000 mr-kr—! (ecu OHM TBepAbIE) UM CO CPEIHECMEPTENIbHOM 1030i1 MPY HAHECEHUU
Ha Koxy Gonee 2500 Mr-kr—! umu co cpenHecMepTenbHOI 10300 NPU BABIXaHUU Gosee 20 MT - AM~3;

€) BelllecTBa M Marepuasbl ciabble eakue W (WIM) KOPPO3UOHHBIE CO CIEAYIOIIMMU MOKa3aTeJsIMU: BpeMst
KOHTaKTa, B Te€YeHUE KOTOPOTO BO3HUKAET BUAMMBINM HEKPO3 KOXHOUW TKAHM XXMBOTHBIX (OENbIX KphIC), OoJee 24 u,
CKOpOCTh Koppo3uu cranbHoit (Ct3) u amomunueBoii (A6) MOBepXHOCTH MeHee 1 MM B TOfI.

1.7. K ManoomacHbIM OTHOCSITCSI TAKXKe HETOpIOYMe BEIeCTBa U MaTepuaibl 1Mo 1. 1.6 B roproueil yrmakoBKe.

MasoonacHble BellleCTBA M MaTepuallbl AOMYCKAETCsl XpaHUTh B MOMEILEHMSIX BCEX CTeNeHed OrHeCTOMKOCTU
(xkpome V crereHn).

1.8. K omacHbIM OTHOCSITCSI TOpIOYME M HEroprouue BellecTBa M MaTepuasibl, 00Janarollye CBOMCTBaMM,
MPOSIBJICHUE KOTOPBIX MOXET TMPUBECTH K B3PBIBY, MOXKapy, IMOeIv, TPaBMUPOBAHWIO, OTPABICHUIO, OOIYyYEHUIO,
3200JIeBaHUIO JIIO/IEH M KUBOTHbBIX, TTOBPEXIEHUIO COOPYKEHUI, TPAHCIOPTHBIX cpeAcTB. OmacHble CBOMCTBA MOTYT
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TIPOSIBIISITBCSL KaK TP HOPMAJIbHBIX YCJIOBUSIX, TaK W TPU aBapMIHBIX, KaK Yy BEIECTB B YMCTOM BHUIE, TaK U TPU
B3aMMOJICHCTBAM MX C BellleCTBaMM 1 MaTepuajaaMu npyrux kareropuii mo 'OCT 19433.

OrnacHble BelllecTBa U MaTepuaibl HE0OXOIMMO XpaHUTh B ckiafgax [ u Il ctenmeHn OrHECTOMKOCTH.

1.9. K ocobo omacHbIM OTHOCATCS Takue oracHble (cMm. m. 1.8) BeliecTBa W MaTepuayibl, KOTOPbIE MMEIOT
HecKoJIbKo BUIOB onacHoctei mo TOCT 19433.

Oco00 oracHble BelllecTBa M MaTepuajlbl HEOOXOAMMO XpaHUTbh B ckiamax I u Il cTenmeHu orHecToikocTu
MIPEUMYIIECTBEHHO B OTAEIBHO CTOSIIIUX 3MaHUSIX.

2. YCJI10BHUA COBMECTHOI'O XPAHEHUA BEIIIECTB 1 MATEPUAJIOB

2.1. BelecTBa U MaTepuasbl, OTHOCSIIMECS K Pa3psiiy 0COOOOMACHbBIX, TPU XpaHEHUU HEOOXOAUMO pacroiaraTh
TaK, KaK yKa3aHo B Tabj. 15 (cM. GaHoepon).

2.2. BelecTBa 1 MaTepuaibl, OTHOCAIIMECS K pa3psily OMACHBIX, P XpaHEHUW HEOOXOAMMO pacItoyarath Tak,
Kak yka3aHo B Tab;. 16 (cM. GaHaeposb).

2.3. B mopsinke UCKITIOUEHMST JOTTYCKAETCsl XpaHEHNEe 0COO00ITaCHBIX M OMTACHBIX BEILIECTB U MaTepUAIOB B OHOM
cknane. [1pu 3T0M MX HEOOXOAMMO pacIiojaraTh Tak, Kak yka3zaHo B Ta0j. 17 (cM. GaHIEpOJib).

2.4. B ogHOM MOMENIEHNWU CKJIana 3ampelllaeTcsl XpaHUThb BellleCTBa U MaTepuasibl, UMEIOLIME HEOAHOPOIHbIE
CPEICTBA MOXKAPOTYIIEHHUS.

IIPUIIOKEHUE &

METO/I OTIPEJIEJIEHUSA BE3OINACHOM IJIOIIAIA PASTEPMETU3AIIMN OBOPY/IOBAHUSA

Hacrosmumii MeTon nmpenHa3HayeH IS ONpeaecHUsT 6e30IacHOM TUTOIIaIN pa3repMeTH3aluy (Takast TUTOIIaIb
COPOCHOTO CEYEeHMS MPEIOXPAHUTEIBLHOTO YCTPOMCTBA, BCKPBITHME KOTOPOM B IpoIlecce CropaHUsl CMECH BHYTPH
00OpyIOBaHUS, HATIPUMED, arrapara, IO3BOJISIET COXPAHUTD MOCIEAHMI OT paspyleHUsT Wik AehOPMaLN) TEXHOJIO-
ITMYECKOT0 00OPYIOBaHMS, B KOTOPOM OOPALIAIOTCs, IepepadaThIBAOTC MM ITOJYYalOTCS TOPIOYME Ia3bl, XKUIKOCTH,
CIOCOOHbIE CO3aBaTh C BO3LYXOM WJIW APYT C APYTOM B3PBIBOOIACHBIE CMECH, Croparolllie JaMUHApHO WM TypoOy-
JICHTHO BO (DPOHTATBHOM pexkuMe. Pasrepmerusanusi — HanboJiee pacpoCTpaHEHHBIN CIIOCO0 MOKapOB3PhIBO3AIINTHI
TEXHOJIOTMUYECKOTO O0OPYIOBAHUS, 3aKIIOYAIOIINIACS B OCHALLIEHMH €ro IPeIOXPaHUTEIbHBIMU MeMOpaHaMu U (V1)
JOPYTMMM Pa3repMETU3UPYIOLIMMHI YCTPOUCTBAMM C TaKOW ILIOLIAABI0 COPOCHOIO CEYEHHS, KOTOpast JOCTATOYHA IS
TOTrO, YTOOBI MPEAOTBPATUThL Pa3pyllieHHe 0OOpPYAOBaHUS OT B3pbIBA M MCKIIOYMTH MOCIELyIollee MOCTYIUIEHUEe BCeil
Macchl TOPIOYETO BEIIeCTBA B OKPYKAIOIIee MPOCTPAHCTBO, T. €. BTOPUYHBIN MOXKap.

MerTon He pacIpoCTPaHSIETCsS Ha CUCTEMBI, CKIIOHHBIE K IETOHALMN WM 00beMHOMY CAMOBOCILIAMEHEHMUIO.

1. CYITHOCTb METOJIA

BesomnacHyto mionaas pasrepMeTu3aluy ONpeaesIsiioT o pacueTHBIM (hOopMyJiaM Ha OCHOBE TJAaHHBIX O TTapaMmeT-
pax TEXHOJOTMYECKOTro O0OpYyJAOBaHUS, YCAOBUSIX BEIeHUs Mpolecca W IMoKas3aTessiX MOXapOB3pbIBOOIACHOCTU Be-
IIECTB.

MeTtoa ycTaHaBIMBAeT 3aBUCMMOCTb 0€30MAacCHOM IJIOIIAAM pasrepMeTU3aluu OT 00beMa M MaKCUMalbHO
JIOMYCTUMOTO JaBJIE€HUSI BHYTPU HETO, NABJICHUSI U TeMIIEpaTypbl TEXHOJOTMYECKON CPeabl, TEPMOAMHAMUYECKUX U
TEPMOKMHETUYECKHX TTapaMeTpOB Troplodeil cMecH, YCIOBUM MCTeUeHUSs, CTeTIeH! TypOyIr3alnu.

2. ®OPMYJIbI I PACYETA BE3OITIACHOU TJIOIA/IW PASTEPMETU3AIIMN

2.1. BesomacHyio IUTOIIANb pa3repMETH3allui TEXHOJOTMYECKOT0 O0OPYIOBaHMSI C Ta30MapOBBIMH CMECSMU
OIIPENEIISIIOT TI0 CACAYIOIIMM Oe3pa3MePHBIM KPUTEPUATBHBIM COOTHOILICHUSIM

E. -1
W > xE-D (158)

NVE;(m,-1)

I 060PYNOBAHNUSA, PACCIMTAHHOTO HA MAKCUMAILHOE OTHOCHUTEJILHOE JaBIEHUE B3phbiBa 1<m, <2 (1mpu ogHOBpe-
MEHHOM BBINIOJIHEHUM ycioBus P, > 2p": B 3nameHaresne ¢opmyinl (158) comHoxurens (n,,—1) oTcyTcTByeT), n

Ws 0,9 - Te T (159)

VE;

1

1A 060py2[0BaHI/IH, BBIICPXXHMBAIOILECTO JABJICHUE B3PbiBA B IMANa30HE OTHOCUTEIbHBIX 3HAUEHU I 2<Tl',m<ﬂ',e .
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B dopmynax (158) u (159) npuHsaTH cienyonime o003HaYeHUs (MHACKCHI i, U, e, M OTHOCSITCS COOTBETCTBEHHO
K HayaJIbHBIM MapaMeTpam, MapameTpaM roproyeil cMecu, XapakTepuCTMKaM TOpeHUsi B 3aMKHYTOM COCY/e, MakCH-
MaJbHBIM JOIMYCTUMbIM 3HaYeHusiM). Komruiekc moao6us

)
1 uF (RT,

W (160)

1
Q6m)3 v3\ M, ) S,

T. €. IPEACTABIISET COOOI C TOYHOCTHIO 10 TIOCTOSTHHOTO MHOXUTEJISI TPOU3BEICHUE ABYX OTHOIIEHUN — 3P deKTUBHOM
TJIOIIAAN pa3TepMETU3AIMU K BHYTPeHHEH MOBEPXHOCTH C(HEPUIECKOTO COCyIa paBHOTO 0O0beMa M CKOPOCTH 3BYKa B
MCXOIHOM CMeCH K HadyaJlbHOM HOPMaJIbHOM CKOPOCTH TUTaMeHH. B BhIpaxkeHMU ISl KoMIuieKca momooust W (160):
T () — YKCTIO «ITH»;
| — K03 GULMEHT pacxofa MpU MCTEYEHUN CBEXei cMecH M (WIM) MPOLYKTOB CTOPaHMsS Yepe3 YCTPOICTBO
B3pBIBOpa3pekeHusl (MperoxXpaHuTebHass MeMOpaHa, KjarnaH, pa3srepMeTu3aTop 1 T. 11.);
F — nnowans pasrepMeTusalny (COPOCHOTO cedeHus ), M2;
V' — MakcuMasbHbIil BHYTpEHHUIT 00beM cocyaa, B KOTOPOM BO3MOXKHO 0Opa3zoBaHMe roproyeil razonapoBoit
cMecH, M3;
R = 8314 Ox-kmomb— L. K—! — yHuMBepcanbHast ra3oBast OCTOSIHHAS,
T,; — Temmeparypa roproueii cmecu, K;
M; — monexynsapHas Macca roproueii cMecu, KI-KMosib |
S§,,; — HOpMaJjibHasg CKOPOCTb PACIIPOCTPAHEHMUS IIAMEHU TIPYU HAYaIbHbIX 3HAYEHUAX JABJIEHUS U TeMIIEPaTypbl
roproueit cmecu, M-c— .
Hpyrue obo3HaueHus B ¢popmynax (158) u (159):
Pm
Ty = —p. — OTHOCHTEJIbHOE MAKCUMAIbHO IOMYCTUMOE IaBICHHE B aIlapaTe, KOTOPOE He PUBOIMT K €ro nedopmanuu
! ¥ (WIn) pa3pylIeHUIO;
P, — abconoTHOE MakKCUMalbHO JOMYCTMMOE JAaBJieHWE BHYTPM armapara, KOTOpoe He MPUBOAUT K €ro
nedbopmanuu u (Uan) paspyiueHuio, Ila;
P, — abconoTHOE HauaIbHOE NaBjeHue roproyeil cMecu B armapare, pyu KOTOPOM MTPOUCXOAUT UHULIMMPOBaHUE
ropeHwusl, Ila;
P’ — abcooTHOE JaBieHUe B MPOCTPAHCTBE, B KOTOPOM MPOMCXOMUT MCTeYEHHE, B MOMEHT HOCTUXKEHUS
MaKCHMAaJIbHOTO JaBJIeHMs B3pbIBa BHYTPM ammapara (atMocdepa, oydepHass eMKocTb U T. 11.), [la;

P
e o .
T, = ? — OTHOCHUTCJIIbHOC MaKCHUMaJIbHOC NAaBJICHMUEC B3pbIBa JAHHOMU roprody€ru CMECHU B 3aMKHYTOM COCYIEC,
i
P e

— abCoJIIOTHOE MaKCUMaJIbHOE JaBjieHUe B3pbiBa TaHHOM ropioyeil cMecu B 3aMKHYTOM COCY/e MPU Hayaslb-
HOM maBieHuu cmecu P, Tla;
E; — Koa(ppruueHT pacluMpeHus MpOAyKTOB CTOPAHUA CMECHU TPY HAyalbHbIX 3HAYEHMAX JABIECHUS U TEMIIE-
paTypbl;
x — Gakrop TypOy/1u3aLuy, IPEeACTaBIAOIINI cO00il B COOTBETCTBUU ¢ MpUHUMUNOM ['yu-MuxenbcoHa OTHO-
LIeHUEe JeCTBUTEIbHON MOBEPXHOCTU (DPOHTA IUJIAMEHM B ammapare K MOBEPXHOCTU cepbl, B KOTOPYIO
MOXHO cOOpaTh MPOAYKTHI CrOpaHUsl, HAXOAAIINECS B JaHHBI MOMEHT BpeMEHU BHYTPH COCYIA.

2.2. ®opmynsl (158) m (159) MOryT OBITH UCITOIB30BAHbI KaK Ul OIpee/IeHsT 0e30MMacHOM TJIOIAaau pasrep-
METHU3alIMKU MTPU TPOEKTUPOBAHUM 00OPYIOBAHUS 10 MAKCUMAIbHO JOMYCTUMOMY OTHOCUTEIbHOMY JaBJIEHUIO B3pbIBa
B anmnapare 7, (npsAMas 3agaya), Tak v Ul ONpPeJeeHnsl MAKCUMAJIbHO JOIyCTUMOrO HauaJlbHOIO JaBJIE€HUs roployei
cMecu P; B anmnapaTe, pacCUMTAHHOM HAa MAaKCHMajlbHOE JaBjieHue P,, ¢ yXe MMeoUMCca COPOCHBIM JIIOKOM
Iromanpo F, HaripuMep IIpy aHajau3e aBapuii (oOpaTHas 3amava).

2.3. ®opmynbl (158) u (159) oxBaThIBalOT BeChb IMAana3oH BO3MOXHbBIX JAaBJEHUI B3pbiBa B 000OPYIOBaHUU C
Pa3IMyYHOM cTeneHblo HerepmeTnyHocTn (1<m,, <m ).

2.4. ®opmymsl (158) u (159) 3anmcaHbl B 6e3pa3MepHBIX HE3aBUCUMBIX IIEPEMEHHBIX, BHITEKAIOLINUX U3 YCIOBUS
ABTOMOJIEILHOCTH Tpoliecca pa3BUTHUSI B3pbIBA B HETEPMETUYHOM COCYIE, YTO JAeslaeT Ux 0ojiee YHUBEPCAIbHBIMU U
Haras AHbIMU. MakcuManbHOE AaBJIE€HUE B3PbIBA B HETEPMETUYHOM COCY/IE SIBJISIETCSI UHBAPUAHTOM PELLIEHUS] CUCTEMBI
YPaBHEHUI AMHAMMKM Pa3BUTHSI B3pbIBA MPU TMOCTOSIHHOM OTHOIIEHUU (akTopa TypOyJIM3alUu ) K KOMIUIEKCY
nopobust W.

TlorpenrHocTs ompeaeaeHNs AMaMeTpa COPOCHOTO CeYSHMSI 110 MHXKeHepHBIM opmyrnaM (158), (159) B cpaBHeHNH
C TOYHBIM KOMITBIOTEPHBIM pEIllleHUEeM CHUCTeMbl IuddepeHIMaTbHbIX ypaBHEHUN ITWHAMUKW DPa3BUTHUST B3pbIBa
cocragisteT okosio 10 %.
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3. CTEIIEHD BJIMAHNA PA3JINYHBIX ITAPAMETPOB HA BE3OITACHYIO
IUIOIOAAD PASTEPMETU3ALIUN

3.1. B HacrosiiiieM METOIEe peajn30BaH €IMHBIN MOAXOA K pacueTy ILIOMaaM COPOCHOTO CEUEHHsI, 3aK/II0Uaio-
IIMICS B yJeTe BIWSTHUS Pa3IUYHBIX MTapaMeTPOB M YCJIOBMII Ha BEJIMYMHY OE30MMACHOM TUTIOIIAAN Pa3repMeTU3aliH
ITOCPEICTBOM COOTBETCTBYIOIIErO M3MEHEHHS 3HAaUYeHUsT (DaKTOpa TypOyIM3aln.

3.2. ®akTop TYpOyJIM3allMM — OCHOBHOM ITapaMeTp, OKa3bIBAIOIIMI OIpenessioniee BIUSHUE Ha BEIUIMHY
0€e30I1aCHOI IIOLIaaN pa3repMETU3ALUN.

[MorpewHoCTL ONpeeneHns TePMOAMHAMUYECKUX TlapamMeTpoB — E, m,, vy, , T Y , — MoKasaTelb afnnabaTsl

MPOJYKTOB CTOPaHUsI CMECH, BXOASILIUX B pacueTHble dhopmynbl (158) u (159), cocrapasieT MpoOLEHTbI, MOrPEIIHOCTD
onpenereHnss KoahGUIUeHTa pacxoaa |, MOJEKY/ISIPHOM MacChl TOPIOYE CMECH M HOPMAJIbHOM CKOPOCTH PAaCIIpo-
CTpaHEHUS TUTAMEHU COCTaBJISIET HECATKH TpolieHToB. O1MbKa B BRIOOpE 3HAUYCHMI 00bheMa armapara, TeMIepaTyphl
M JABJICHUS CMECH TaKXEe He IPEBBIIIACT MPOLEHTOB WIM IECSITKOB IIPOLEHTOB. I1OrpeIrHOCTh XKe B OIpeaeICHUN
3HavyeHus (pakropa TypOyIM3alMU MOXET COCTaBJISITh COTHU MPOLEHTOB.

3.3. Pacuer 0e30IMacHOil IUIOIIAAN pa3repMeTU3aLMK ITPOBOIAT Il HanboJjiee B3PBIBOOIIACHBIX (OKOJOCTEXHO-
METPUYECKMX) CMeCel, ecT He JoKa3aHa HeBO3MOXHOCTb MX 00pa30BaHUs BHYTPY alliapara.

4. 3ABUCUMOCTDb ®AKTOPA TYPBYJIM3AIIMU OT YCJIIOBUM PASBUTHUSA B3PBIBA

4.1. 3aBucumocTh (hakTOpa TYpOYIM3aIMU OT YCIIOBUI Pa3BUTHUSI TOPESHUST MOXKET OBITh IPeaCTaBIeHa HOpMYITOn

x=(U+a V) 1+a2L (a3+a4ml (161)
2z me=2 |

B KOTOPO#i SMIIMpHYecKre KOIDDULMEHTHI 4, dy, a3, d4 OTIPENEIAIOT Mo Tabm. 18.

Taonuma 18
Ommupuyeckne K03dpdummenTs! Aasa pacyera (akTopa TypOyImM3anum*

DOMnupudeckre Ko3OGUIIMEeHTHI
VYcnoBus pa3BuThsi ropeHUs™
al 02 03 £14
O6beM cocyna V no 10 M3; creneHp HerepMeTHu- 0,15 4 1 0
Hoctu K/V2/3 1o 0,25
06beM cocyna ¥ no 200 m3, 1<m, <2
HayaJlbHO OTKPBIThIe COPOCHbBIE CEYCHUSI 0 0 2 0
HayaJIbHO 3aKphITble COPOCHBIE CEYCHUSI 0 0 8 0
OGbem cocyna V no 200 M3, 2<m, <m,:
HaYaJIbHO OTKPBIThIE COPOCHBIE CEUCHMUS 0 0 0,8 1,2
HayaJIbHO 3aKphITble COPOCHBIE CEYCHUSI 0 0 2 6
O6bem cocyna V mo 10 M3; cremeHb Herepme-
TmuHoctn  F/V?3 mo 0,04; Hammume cOGPOCHOTO
Tpybonposona, 1<m, <2:
0e3 OpOLICHUS NCTeKAIOIINX I'a30B 0 0 4 0
C OPOLIEHUEM MCTEKAIOLIMX Ia30B 0,15 4 1 0

* JIIsT OTCYTCTBYIOIIMX B TaOJMIIE YCIIOBUI pa3BUTHS TOPEHUsSI, HaIIpuMep IJisd 000OpyaoBaHMsSI 00beMoM OoJiee
200 M3, 3HaueHKe dakTopa TypOYIM3aIMU ONPEENISIOT SKCIIEPUMEHTATBHO.

** Ecnu B yCIOBUAX Pa3BUTHSI TOPEHUS 3HAUEHME KaKOTrO-T100 mapaMeTpa He OTOBOPEHO, TO OHO MOXKET OBbITh
JIIOOBIM B TOMYCTMMOM JMara3oHe.

42. Bnusuue obbeMa anmaparTa

JInst mosbIX anmnapaToB o6beMoM MeHee 1 M3 3HaueHue dakTopa Typbynuzauuu x = 1+2.

C poctom obbema arrapara 3HadyeHHUe hakTopa TypOy/In3alliy YBEIMUMBACTCSI, W IS TTOJIBIX aIllapaToB 00beMOM
okoJo 10 M3 % = 2,5+5 B 3aBUCHMOCTH OT CTEIIEHU HeTepMeTHMYHOCTH (oTHOIIeHue F/V 2/3) annapara.

Inst cocynos o6beMoM A0 200 M3 pasanyHoil (OPMBI ¢ HE3HAYUTETLHBIMU BCTPOEHHBIMU BHYTPb 3JIeMEHTAMU
3HayeHue akropa TypOyIM3alMy He MpeBbllIaeT x = 8.
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43. Barusuue popmMBH ammaparTa

st TeXHOJIOTUYECKOTO 00OPYIOBAaHUS C OTHOIIEHWEM JJIMHBI K TUaMeTpy A0 5:1 MOXHO CYMTaTh, 4TO (hopMa
arrmapaTa He BJIMSIET Ha 3HadeHue akTopa TypOyIM3ali, TaK KaK YBEJIMUYCHME MOBEPXHOCTH IJIAaMEHU M3-3a €ro
BBITSITMBaHUsI 110 (hopMe amnmnapara KOMIIEHCUPYETCsl YMEHbIIEHEM TTOBEPXHOCTH B pe3ysibTaTe 0ojiee paHHEro KacaHust
MJaMeHeM CTEHOK COCyIa.

44. BnussHUue HavyaJlbHONW repMeTuH3alMuU amnaparTa

17151 TIOJIBIX ammapaToB 06beMoM 10 200 M3 ¢ HAYaIbHO OTKPBITBIME COPOCHBIMHU CEYeHUSIMIE, HATIPUMeEp JTIOKaMU,
3HayeHue pakTopa TypOyIM3aluK He MPeBbILLIAeT )y = 2, IUIs alnapaToB ¢ HAYalbHO 3aKPbITBIMU COPOCHBIMU CEUEHUSIMU
(MeMOpaHbl, pa3arepMeTrU3aTopsl U T. 1.) HE MPEBbILIAET ) = 8.

45. BrusiHWe CTENEHU HETepMEeTHUYHOCTH anmaparta F/V23

VBenuueHue creneHu HerepMmernuHoctu F/V 23 B 10 pas (ot 0,025 1o 0,25), 4TO paBHO3HAYHO YBEIUYEHUIO
nJiolaau pazrepmerusanvu B 10 pa3 st OIHOTO U TOTO Xe annapara, IpMBOAUT K BO3pacTaHuIo akTopa TypOyau3aiuu
B 2 pasa (s anmnapatoB oo6beMoM okoio 10 M3 ¢ X =2,500y=)3).

46. BiusHue MakKCUMaJbHO NOMYCTUMMOTO AaBJIEeHMS B3pbiBa B ammapare
(KoppenupyeT ¢ BIMSSHUEM JAaBIeHUS pa3drepMeTu3alun)

IMpu yBenMMYEeHUM OTHOCHTEIHHOTO MAaKCHMAaJbHO ITOMYCTUMOTO HaBJICHWS B3pbIBa BHYTPU OOOpPYIOBAHUS
(mpoyHocTH OOOpymoBaHMs1) B AmanasoHe 1 < m, < 2 3HauyeHme Qakropa TypOynusauuu He usMeHseTcs. C pocToM

OTHOCHUTCJIPHOI'O MaKCMMaJbHO AOMYCTUMOIO JaBJICHMA B3pbiBa BbIIIC T, > 2 (ZlO T, = TCe) 11 Ha4aJIbHO OTKPBITBIX

COpPOCHBIX cedyeHUI 3HadeHHe (akTopa TypOyaum3anuu cHmkaercs ¢ 2 mo 0,8, mis HayaabHO 3aKPHITHIX — ¢ 8 10 2.
DTOT pe3ybTaT corjacyercs ¢ GU3nuecKMMHU MpeacTaBIeHUSIMUA O TOM, YTO Mpu 0GJbllIeM 3HAUEHUU JaBIeHMs B3pbIBa,
KOTOpOE BBIAEPKMBAET armapar, MEHbIIe TUIOIAAb COPOCHOTO CeUeHHUs, a ClieIoBaTeJIbHO, (PPOHT TUTAMEHU TOIBEP-
raeTcsi MEHBIIIEMY BO3MYIIIAIOIIEMY BO3ICHCTBUIO.

47. BnusHue ycClioBUNW UCTEUYECHUS

Ecniu ucreyeHue roproueit cMecu M MPOAYKTOB CrOpaHMsl OCYILECTBISIETCSI yepe3 COPOCHbBINM TpyOOmpoBo,
PaCIOJIOKEHHBIN 32 Pa3repMETU3UPYIOLLIUM 3JIEMEHTOM M UMEIOIIUN TUaMeTp, NMPUOIU3UTENIbHO PaBHBIA TUAMETPY
cOPOCHOIO OTBEPCTHS], TO 3HaUeHUe (PaKTopa TypOYIU3aLMK BHE 3aBUCUMOCTH OT o6beMa cocyaa (1o 15 M3) npuHumaior
% = 4 (WIS COCYIIOB CO CTETEHBI0 HeTepMeTHIHOCTU F/ V2/3 okono 0,015+0,035, Korna ocHalLEHHEe COCYIOB COPOCHBIM
TPYOOITPOBOIOM OIPABIAHO IO COOOPAXKEHUSIM Pa3yMHOTO COOTHOILIEHMS XapaKTepHBIX Pa3MepOB cocyla U TPyOOIIpo-
BOJA) NpU ycnoBuu 7, <2.

IIpu ocHallleHNW CUCTEMBI pa3repMETU3AIM OPOCUTENIEM WM APYTUM aHaJOTMYHBIM YCTPOMCTBOM, YCTAHOB-
JIEHHBIM B TPYOOITPOBO/IE HEITOCPEICTBEHHO 3a pa3repMeTU3aTOPOM IS TIOJAYH XJIalareHTa B MCTEKAIOIIYIO M3 alliapaTa
cMech, 3HaYeHUe (akTropa TypOyau3aluy MPUHUMAIOT TaKUM e, KaK TpU UCTeUSHUH HETTOCPEACTBEHHO U3 armapara
B atMocdepy. DddekT nHTeHCudUKaIMM ropeHus B cocyle Mpu cOpoce ra3oB yepe3 TPyOOIMpPOBOJ Mcue3aeT Mpu
yBeJIMUEHUHU AaBieHus pasrepmerusauuu q1o 0,2 MIla npu HauanbHoM naBineHuu 0,1 MIla.

48. BarusgHuue ycnIoBuU pa3repmMeTHU3alUU

«MTHOBEHHOE» BCKPBITHE COPOCHOTO CEUeHHUSI MOBBIIIACT BEPOSITHOCTh BO3SHUKHOBEHUSI BUOPALIMOHHOTO TOpe-
HMSI BHYTpU ammapara. AMIUIMTYIa B aKyCTMUYECKOW BOJIHE BMOpPAIIMOHHOTO TOPEHMS MOXET JOCTUTaTh 3HAYCHUI
10,1 MITa. ITepemelinBaHre cMecU, HATPUMEP BEHTUJISITOPOM, B MPOLIECCe Pa3BUTHS B3pbIBa MPUBOAUT K YMEHbIIIE-
HUIO aMIUTATYIbl KOJIEOAHUI TaBJICHUS.

[lnaBHOe BCKpPBITHE COPOCHOTO OTBEPCTHS, HAIPUMEP C TOMOIIBI0 MAaJOMHEPIMOHHBIX KPBILIEK, CHIKACT
3HaYeHue (pakTopa TypOyam3anuu. B Tex ciydasx, Korma Bpemsl cpabaThbiBaHUs pa3MepreMeTU3UPYIOIIETO YCTPOKCcTBa
COM3MEPUMO C BPEMEHEM TOpPEHMSI CMECU B COCyle, MPU OMNpeAeJeHUH Oe30MacHOW IUIOLIAAM pa3repMeTU3aluu
HEOOXOAUMO YUUTHIBATh AMHAMUKY BCKPBITUSI COPOCHOTO OTBEPCTHSI.

49. BrusHue nmpensaTCTBUN M TypOyaum3aTopoOB

Bompoc o BAMSIHMY pa3IMYHBIX MPEMATCTBUM Ha MyTH PaclpoCTpaHEeHUs TUIAMEHM U TYpOYJIEHTHOCTU B CMeCH
repen GPOHTOM TIJIAMEHU SIBJISICTCS] OMHUM 13 OTIPEIEIISIIONINX B BbIOOpe 3HaueHMs hakTopa Typoynusamuu. Hanboee
MpaBUJIbLHBIM METOAOM OIpeaeseHus] 3HaueHusl (akropa TypOyIM3aluM MpU HATMYMU BHYTPU armapaTta CJIOXHbBIX
MPEensTCTBUI U TypOYJIM30BaHHOM CMECU MOXHO CUMTaTh METOJ, OCHOBAaHHBII Ha CPAaBHEHUM PACUETHOM U IKCIEPU-
MEHTaJIbHOM AMHAMUKY (3aBUCUMOCTD JaBJICHUEe — BpeMsi) B3phIBa.

YckopeHne TIaMeH! Ha CIENHMAJIbHBIX MPeTSITCTBUSIX JHOCTUTAeT 3HaueHWi y ~ 15 m 6ojee yxXe B cocymax
06BeMoM okoio 10 m3.

[ns yrieBomopoJoBO3AYIIHBIX CMeceld TypOyJeHTHOE paclpOoCTpaHEHHWE IUIAMEHM C aBTOHOMHOI TeHepauuei
TypOYJICHTHOCTU BHYTPU 30HBI TOPEHUSI XapaKTePU3yeTCs] MAKCUMAIBHBIM 3HaueHNeM (aktopa TypOynmu3ammu y = 3+4.

ITpu MCKYCCTBEHHO cO3MaBacMOil M30TPOITHOI TYpOYJIEHTHOCTH MaKCUMaJlbHOe 3HaYeHue hakTopa TypOyimm3a-
WY TIPU TOYEYHOM 3aXWTaHUU He TIPeBBIIaeT y = 4+6. JlambpHeilllee yBeImueHNe CTeTIeHN U30TPOTTHOM TypOyIeHT-
HOCTU MPUBOIHUT K TallICHUIO TUIAMEHU.

Hnst cocynoB cO BCTPOCHHBIMU W TIOABVMIXKHBIMU BJIEMEHTaMH, BJIMSIHHME KOTOPBIX Ha 3HaueHUe Qakropa
TypOy/IM3allui HE MOXET ObITh B HACTOSIILIEE BPEMsI OLIEHEHO, HallpUMEP C MCIOJIb30BAHMEM JIMTEPATYPHBIX JAHHBIX
WJIM 3KCIIEPTHBIM METOIOM, BBIOOD (haKTopa TypOyIM3alluy TOJKEH ObITh OTPaHNYEH CHU3Y 3HaUeHueM y = 8.

410. Koasdpduuument pacxomga pu

KoadhdunmeHT pacxoma | SBASETCS SMIUPUYECKUM KO3(DGUIIMEHTOM, YYUTHIBAIOIIMM BIUSIHUE pPEaTbHBIX
YCJIOBUI MCTEUCHUs Ha BEJIMYMHY pacxofa rasa, omnpeAe/cHHYIO 10 M3BECTHBIM TEOPETUIECKUM MOJEIbHBIM COOTHO-
LIEHUSIM.
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st mpeoXpaHUTEIbHBIX MEMOpPaH M pa3repMETU3UPYIOIINX YCTPOUCTB C HETIOCPEACTBEHHBIM COPOCOM MPOITYK-
TOB B3pbIBa B aTMocdepy, Kak mpasBwio, L = 0,6+1. TIpu Haamumm cOpocHBIX TpyborpoBomoB u = 0,4+1 (BKiItouas
ciyyail ¢ rmojayeil xjaagareHta B TpyOONpOBOI HEMOCPEACTBEHHO 32 MEMOpaHOit).

3HayeHMe KO3(DGUILIMEeHTa pacXxo/ia BO3pacTaeT B yKa3aHHOM JIUaIa3oHe ¢ YBEJIMUEHUEM CKOPOCTU MCTEYCHUS 1
TeMITepaTypbl UCTEKAIOIIETO Ta3a, ¢ pOCTOM (hakTopa TypOyIM3alluH.

IMpousBeneHune kKoadduiMeHTa pacxoja Ha TUIOLIAAb pa3repMeTu3aiuu | F mpencrasisier coboit a¢hdekTuBHYyI0
IJIOUIa/lb Pa3repMeTU3ALUHU.

4.11. Auanor npunuumna Jle lllatensre-bpayna

CornacHoO KpUTepUaJIbHOMY COOTHOIIeHUIO (158) oTHOCHTEIbHOE N30BITOYHOE HaBICHUE B3PhIBA

2
m, - 1)~ X | (162)
uF

TeopeTnveckre M 3KCIIEPUMEHTATbHBIC MCCIASIOBAHMS IIpollecca CropaHMsl ra3a B HETepMETMYHOM COCYIe
TTO3BOJIWIIM YCTaHOBUTH aHasor mpuHimna Jle [llarense-BbpayHa: ra3oguHaMyKa ropeHHUs Ta3a B HETepMETUYHOM COCYIIe
pearMpyer Ha BHelllHee M3MEHEHHWE YCJIOBMI MpPOTeKaHWsl Mpoliecca B TOM HaMpaBleHWU, NMPU KOTOpOM 3dekT
BHEIIIHEeTO BO3IeMCTBUS ocabisercs. Tak, yBeTudeHUe ¢ 1IeIbl0 CHU3UTD AaBJIeHWE B3PbIBA TUIOIIAIN pa3repMeTU3aluu
F B 10 pa3 B cocyne oobemoM nopsiaka 10 M3 conpoBoxknaercs: yBenuueHueM (hakTopa TypOyIu3aluu X B 2 pasa.
dusnyeckoe 00bICHEHNE HAOTIOAAEMOTO SIBJICHUS JOCTAaTOYHO MPOCTOE: C YBEJIMICHUEM TUIONIAIN pa3repMeTU3aiuu
BO3pacTaeT BO3Myllawolliee Bo3AeiicTBUe Ha (DPOHT IJIaMEHHMU.

M36bITOUHOE MaBlieHWEe B3pbIBa KOPPEIUPYET COTJIAaCHO KPUTEPHAIbHOMY COOTHOIIeHUIo (162) ¢ OTHOILIEHUEM
(x/w)2, a He MPOCTO ) . YMeHblIeHNEe pa3Mepa sSueiiki TypOyTU3UpYIOLIe peleTKy, IPUBOsIIee K BO3PACTAHUIO
dakropa TypOymm3anuu B 1,75 pasza (¢ 8 mo 14), compoBoXmaeTcs CylIeCTBEHHO MEHBIIMM yBEIMYSHUEM OTHOIICHUS
/W — nuib B 1,11 paza. CkazaHHOe HEOOXOAUMO YUYMUTHIBATh MPU 3HAYEHUsX (pakropa TypOyauszauuu x > 3.

5. ONPEJEJIEHUE HOPMAJIbHOM CKOPOCTU PACIIPOCTPAHEHUSA
IINIAMEHA 1 TEPMOINHAMMWYECKHUX ITAPAMETPOB

5.1. HopManbHasi CKOPOCTh XapaKTepU3yeT PeaKIIMOHHYIO CIIOCOOHOCTh TOPIOYMX Ta30BbIX cMeceil Mmpu (HpoH-
TaJIbHBIX pexkrMax ropeHusi. Haubosnee nepcrneKTUBHBIM SIBJISIETCS DKCIEPUMEHTAIbHO-PACUETHBI METOJ ONTUMU3A-
LMY, TO3BOJISIIOLIMI OMpeessiTh HOPMAJIbHYIO CKOPOCTb B OOMOE MOCTOSIHHOTO o0beMa B IIMPOKOM AMarnazoHe
TemIieparyp 1 gaBiaeHuii. Meron nanoxeH B TOCT 12.1.044.

Bxopsiee B kputepuasibHbie cooTHolneHus (158) u (159) B coctaBe komriuiekca W 3HaueHMe HOpMasbHOM
CKOPOCTH PacpOCTPAHEHHUS TIIaMeHU S,; IPY JABJIEHUM U TEMIIEPATYPE, COOTBETCTBYIOILMX Ha4aJly Pa3BUTHs B3DbIBa,
MOXET OBITb OMpENeeHO PKCIEPUMEHTATBHO Ha aTTECTOBAHHOM OOOPYAOBAaHUM WJIM B3ATO U3 HAYYHO-TEXHUYECKOW
JIUTEPATYpPhI, POLLIEAIIEH OLIEHKY TOCTOBEPHOCTHY MIPUBEACHHBIX B HEll JaHHBIX. Ecin JaHHbIe 0 HOpMaJIbHOM CKOPOCTH
TIPY XapaKTEePHBIX IUIsI TEXHOJOTUYECKOTO Tpoliecca naBieHnuu P u temmeparype 7 OTCYTCTBYIOT, TO B OTpaHUYCHHOM
JMara3oHe dKCTPAIosIlMi MOXHO BOCMOJIb30BaThCs ISl OLEeHKU hOopMyIoit

g g PY(TY (163)
u u0 PO TO 4
rae S,y — M3BECTHOE 3HAYEHME HOPMAILHOM CKOPOCTH NpH AaBieHuu Py u temmeparype Tj;
n U m — COOTBETCTBEHHO 0apuyecKUil U TeMIepaTypHbIil MoKa3aTesu.

B nunanazone maBnenuit 0,04+1,00 MIla u temneparypa 293+500 K mist crexMoMeTpuuecKUX cMeceil MeTaHa,
MporaHa, reKcaHa, renrtaHa, alleToHa, M30MporaHoia U OeH30Ja ¢ BO3AYXOM 3HaueHHe OGapuyeckoro rnokasarteis ¢
DPOCTOM JaBJIEHUSI W TeMIIepaTypbl CBeXed CMecu yBeJIMuMBaeTcsl W JieXUT B uHTepBase —0,5+0,2, a 3HaueHMe
TeMIIepaTypHOTO IMoKa3aTeisi YMEHbIIACTCS ¥ HaXOAMTCST B quana3oHe 3,1+0,6. [Ipy 3HaAUYeHUSAX OaBeHUS W TeMITepa-
TYpBI, OIM3KUX K aTMOCGEPHBIM, 3HAUCHUST 6apUUECKOTO W TeMIIepaTypHOTO MOoKa3aTeell JUIsi TOPIOYMX Ta3011apoBO3-
IYIITHBIX CMECEH MOTYT OBITh IPUHSITHI B IIEPBOM IIPUOIMKEHUN cOOTBeTCTBeHHO n = —0,5 u m = 2,0.

5.2. TepmonuHaMuuecKue napamMeTpsl £, T, , 7, ONPENENIOT IIyTeM TEPMOANHAMUYECKOTO PACU€eTa, HATIPUMED

Ha KOMIIbIOTEpAxX, MO U3BECTHBIM METOAMKAM.
3HaueHUe KoadduimeHTa paciiMpeHus 0 ONpeaeSIeHUIO

_ M Ty

' Mbi Tu‘ ’

1
rae Tj; 1 M;; — COOTBETCTBEHHO TeMIepaTypa ¥ MOJIEKYJIspHas Macca MPOAYKTOB CTrOpaHMUs roployeil cMecH IHpH
HavyaJIbHBIX TAaBJICHUH W TeMITepatype. MOJIeKyJIIpHYIO MacCy CMECH UIealbHbIX Ta30B OIPEeISTIOT 10
dopmyie
M=3M;n,, (164)
J

rac ]W] n I’lj — COOTBECTCTBECHHO MOJICKYJIApHadaA MacCa U MOJIApHaa JOJIA j—FO KOMITOHEHTA CMECH.



I'OCT 12.1.004—91 C. 61

3HayeHUs Ko3hGUILIMEHTa pacIIMPeHNsT MOTYT ObITh TakxKe ONpeAeeHbl U3 MPUOIMKEHHOTO YpaBHEHUS

n,— 1

E=1+ (165)

Yo

B T1abn. 19 mpuBeaeHbl paccUMTaHHbIE Ha KOMIIbIOTEpE 3HAYEHMSI TEPMOIMHAMUYECKUX MNapaMeTpoB s
HEKOTOPBIX CTEXMOMETPUUYECKMX Ta30MapoOBbIX CMecedl B TIPEMITOJIOXKEHUU, YTO TMPOAYKTHI CTOpPaHUs COCTOSIT M3
cnenyromux 19 komrnonenTos B rasosoit ¢ase: H,, H,0, CO,, N,, Ar, C, H, O, N, CO, CH,, HCN, O,, O;, OH,
NO, NO,, NH;, }ENO} CTexroMeTpUYECKYI0 KOHLIEHTPALUIO TOPIOYETO (., B BO3AYXE CPENHEN BIAXXHOCTHU OIIPEE-
JISLTA TI0 M3BECTHOM hopmyrie

100
Per =4 8445+ 1° (166)
e B — CTeXMOMETPUYECKUil KO3(PPULIMEHT, PaBHbLIl KOJTMYECTBY MOJIEKYJI KUCTIOPOAA, HEOOXOIUMBIX AJIsl CTOPaHHUs
MOJIEKYJIBI TOPIOYETO.
Taonuma 19

PesyabraThl pacuera 3navyenuit m. , yp, 1;, Tpi M IKCIIEPUMEHTAJIbHbIE 3HAYEHUS] HOPMAJILHOI CKOPOCTH S, s
HEKOTOPbIX CTEXHOMETPHIECKNX Ta30MAPOBIX cMeceil nmpu HavaidbHoM napiennd 0,1 MIIa n temneparype 298,15 K

Toprouee ®dopmyna Q. » % 06. T, Yp E, T, S, Mc!
Meran CH, 9,355 8,71 1,25 7,44 2204 0,305
IIponan C,Hq 3,964 9,23 1,25 7,90 2245 0,32
H-T'ekcan CH,, 2,126 9,38 1,25 8,03 2252 0,29
H-T'entan C,H,, 1,842 9,40 1,25 8,05 2253 0,295
AuEeToH C,HO 4,907 9,28 1,25 7,96 2242 0,315
H3zonpomnanon C,H,O 4,386 9,34 1,24 8,00 2220 0,295
benson C(Hq 2,679 9,30 1,25 7,99 2321 0,36

J1J1s1 MHOTOKOMIIOHEHTHBIX CMECE U cMecei, NPpOBCACHUE PAaCYC€TOB 11O KOTOPLIM ITO TEM MW MHBIM IIpUYHMHAM
BbI3bIBACT TPYAHOCTH, OMNPEACICHUEC MAKCHUMAaJIbHOIO OTHOCHUTE/IbHOIO AAaBJICHMsI B3pbiBa T, a CJICIOBATCIbHO, M

KoabdumrenTa paciupenusa £; mo gopmyne (165) nposonar mo coorsercTytomieil Metoquke I'OCT 12.1.044.
6. BJIMSHUE CBPOCHBIX TPYBOITPOBO/IOB

6.1. CopocHbIe TPYyOOITPOBOIBI UCTTONB3YIOTCS /IS OTBOMA ITPOMYKTOB TOPEHUS B 6€30MTacHOE MECTO, HAaIpUMep
B MPUEMHYIO Oy(hepHyI0 eMKOCTb MM 32 TEPPUTOPUIO LieXa, YTO MO3BOJISIET CYLLECTBEHHO CHM3UTb BEPOSITHOCTb
BO3HUKHOBEHUSI BHYTPU TPOM3BOACTBEHHBIX MOMEIIEHUA BTOPUYHBIX IMOXAPOB U B3PBIBOB, YIIEPO OT KOTOPBIX
3HAYMUTEIHHO BHIIIE, YeM ITOTEPU OT TIEPBUYHBIX B3PHIBOB.

6.2. Hanmuuue cOGpoCHOro TpyOoONpPOBOJA MOXET MPUBOIUTH K 3HAYMTEIHHOMY (HA TMOPSIIOK) YBEIUUCHUIO
M30BITOYHOTO JaBJIE€HUS B3pbIBA B CPABHEHUU CO CIyyaeM pasrepMeTu3aldy armnapaTa HemocpeacTBeHHO B aTMocdepy.
XapakTepHoe 3HaueHue hakTopa TypOyau3aluy Mpyu UCMOJb30BaHUM COPOCHOTIO TPYOONPOBOIA C AMAMETPOM, PaBHBIM
JIMaMeTpy MpeaoXpaHUTENbHON MeMOpPaHbI, U 6€3 OPOLLIEHMS UCTEKAIOIIMX ra30B XJIaJareHTOM ¥, = 4 BHE 3aBUCUMOCTU
oT 0ObeMa 3allMINAaeMOro MOJIOT0 000PYIOBAHUS C HETYpOYJIM30BaHHOMN CMECHIO.

ITpoYyHOCTHBIE XapaKTEPUCTUKU COPOCHOTO TPYOOITPOBOIA AOKHBI OBITh He HUXKE COOTBETCTBYIOIIUX XapaKTe-
DPHUCTHK 3alllMIIIaeMOro anmnapara.

6.3. Tlpu MPOEKTMPOBAaHUM CHUCTeM cOpoca ra3oo0pa3HbIX MPOAYKTOB B CiIydae B3phIBa Ta30MapOBBIX cMeceil
BHYTPU TEXHOJOTUYECKOTO OOOpPYIOBaHUSI HEOOXOAMMO TNPUHUMATh BO BHUMAHME BO3MOXKXHOCTh MHTEHCUBHOTO
JIOTOPaHUS 9BAaKyUPyeMOI CMeCH B COPOCHOM TPyOOIIPOBOIE, IBJISAIONIETOCS TPUYMHON TYpOYIU3alli TOPSHUST BHYTPU
3alMIIaeMOro oobema.

Hawnyyiuit cnoco6 aMkBuaupoBaTh 3¢ deKT yBeauueHus: JaBleHus B3pbiBa PY HAJIMYUU B CUCTEME MTPOTHUBO-
B3PBIBHOM 3aIIUTHI TEXHOJIOTMUYECKOTO 000PYIOBaHNS METOIOM pa3repMeTU3aluy COPOCHOTO TpybOoTIpoBoIa — moaava
XJIalATeHTa ¢ MHTeHCUBHOCTBIO (0,1+0,5)10~2 M3-M—2-¢c—! B monepeuHoe ceueHue TPyGOMPOBOIA HEMOCPEACTBEHHO 32
MeMOpaHoIi 10 ee cpabaThIBaHUSI WJIM OMHOBPEMEHHO ¢ HUM. [Ipn Haau4Imu opolleHus] B TpYOOIIPOBOJE U MCITOJIB30-
BaHWU MPUEMHON eMKOCTH, HaXOosIIecsl MoJ pa3pekeHueM, AJrMHa TpybonpoBoaa (Mo pe3yabTataM 3KCIepUMEHTOB
— 1o 30 M) He OKa3bIBaeT 3aMETHOTO BJIMSIHUSI HA MAaKCUMaJIbHOE aBJeHUE B3PhIBA.

VBenmmueHne gapieHus pasrepmerusanuu g0 ~ 0,2 MIla (mpy HayaabHOM OABJICHUM TEXHOJIOTUUYECKOU Cpembl
0,1 MIla) Takke IpUBOIUT K MUCUE3HOBEHUIO 3(pPeKkTa MHTCHCU(PUKAIINN B3PhIBA.

YBenuueHue nuameTpa cOpOCHOro TpyOoONpoOBOJa OTHOCUTEIBHO NTUAMETPa COPOCHOTO CEYEHUSI CIOCOOCTBYET
CHIXEHUIO BO3JEHCTBUSI TaHHOTro 3(pdekTa Ha MHTeHCU(UKAIMIO B3pbIBa.
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7. IPUMEPBI PACYETOB

Tpumep 1. TToJblil TeXHOJIOrMUECKHii ammapat oobeMoM 12 M3 paccuMTaH HAa MaKCHMAaJIbHOE W3GbITOUHOE
nmapinenne 0,2 MIla (abcomorHoe maBneHue 0,3 MIla) u npenmHa3HadeH mIst pabOTHI IIpY aTMOCHEPHOM JIAaBICHUU C
cozepxKalleil aleToH peaklMOHHOM Maccoil. Anmapat umeeT pyo6aiiky ooorpesa (80 °C). Heobxomumo orpeaesuTh
0e30macHylo TuIoLIalb pa3repMeTU3aluu.

HopmanbHast ckopocTh pacrpocTpaHeHMs IJIaMeHU HanboJiee OIMMacHOM OKOJIOCTEXMOMETPUYECKOM alleTOHO-BO3-
IYITHON cMecH IIpu atMochepHOM maBieHNH u Temmeparype (298 K) cocrasmser 0,32 m-c—!. CrnemosarensHo, mmpu
temrreparype B armapare 80 °C (353 K) makcumanabHOe 3HaYeHHE HOPMAJIBbHOM CKOPOCTU PacIIpOCTpaHEHUs IIaMeHU
B COOTBETCTBUHM ¢ opmyJioii (163)

S, = 0,32(353/298)> mc—! = 0,45 mc .

s cTeXMOMETPUIECKOM aleTOHO-BO3AYIIHON cMmecu m, = 9,28; E; = 7,96; M; = (58 x0,05+28 x 0,95)

—1 —

KT-KMOJIb 29,5 xr-xmonb— . TTocKOMBbKY n,, = 0,3 MIla/0,1 MIla = 3 npeBbILIaeT 3HAYEHUE 2, TO UL BHIYMCIECHUS

0e30MacHOil MO pa3repMeTU3allMi BOCMOJIb3yeMCSl KpUTEPUATIbHBIM cooTHoleHueM (159). BoipaxeHue mjist
KOMILIeKca noaobuss W B coorsercTBuu ¢ Gopmyinoit (160) 1 onpeseeHHbIMU 3HaYeHUAMU S,; 1 M; MOXET ObITb
3ammcaHo B BUIC

W:
(36 x 3,14)173 122/3

5 =28 U F,

I wF (8314x353)7 1
29,5 0.4

rae F uamepsior B M2,
CrnenoBatebHO, KpUTepuabHOe cooTHolIeHUe (159) oTHOCcHUTebHO F MOXHO 3amucarth B BUIE

F2§~Q~M=O,O7—X—M2.

8795 "

C yBeIMYEHMEM CTeIIeHH HeTepMETHYHOCTH cocyma oobeMoM okoo 10 M3 F/V 2/3 or 0,025 mo 0,25 3HaueHUe
(akropa TypOynauzauuu Bo3dpactaet ot 2,5 go 5. Ilpennonoxum, yto x = 2,5 npu u = 1. [Ipu 3ToM MUHUMabHAs
oA pasrepMerusauuy F = 0,175 M2, a 3Hauut F/V 23 = 0,03. TociaenHee MOATBEPXKIACT, UTO 3HAYCHME (aKTOPa
TypOyJIM3aIMy BEIOPAHO TIPABIIIBHO. JIeHCTBUTEIHHO, €CITU ObI MBI TIPEIIIONIOXIIIH, YTO ¥ = 5, TO TIOJYJWIN OBl CITUIIIKOM
HM3KOe IS TAaKoil CTereHW TypOymusaumm 3HaueHme F/V2/3 = 0,06 (Bmecro 0,25). Wrtak, Ge3omacHas IUIOLIALb
pasrepMeTH3alUK COCTABNseT B JaHHOM ciydae 0,175 M2, uTo paBHO3HAYHO COPOCHOMY OTBEPCTUIO AuameTpoM 0,47 M.

Tpumep 2. Cocyn 06beMOM 4 M3 6e3 BCTPOSHHBIX BHYTPb SJIEMEHTOB JUISI XpAHEHUS OEH30J1a, PACCUMTAHHBIN Ha
MakcuMmaibHOoe abcomotHoe nasineHue 0,2 MIla, HeoOXOmMMO OCHACTUThH HANEXXHOW CHUCTeMOU cOpoca HaBiaeHMS
B3pbIBa C OTBOJOM ITPOAYKTOB B3pbIBa MO TPyOONIPOBOLY B 6€30MaCHOE MECTO.

s 6EH30J10-BO3YLIHOW CMECH CTEXMOMETPUUYECKOTO COCTaBa NpU aTMocepHbIX ycaosusx S,; = 0,36 mc—L;
E;=799; M;= (78 x 0,027+28 x 0,973) KT-KMOJb ! = 29,35 kr-kmMomp 1. [ cHcTeM pasrepMeTH3aLUK cO COPOCHBIM
TpyOOIIPOBOIOM 0€3 OPOIIIEHUSI NCTEKAIOIINX IIPOMYKTOB XJIaMareHTOM BHE 3aBUCUMOCTH OT 00beMa cocyma y = 4. Tak
kakm, = 0,2 MIIa/0,1 MIIa = 2, To pac4eT IIOLIaA1 Pa3re PMETU3ALIUY IIPOBOAMM I10 KPUTEPUATBHOMY COOTHOLUEHUIO

(158). BribpaB B KauecTBe 3HauUeHUs1 KoadduimeHta pacxoaa u = 0,4, mojsyyaem BbIpakeHue

172
1/3 2/3
36x3.14) " x4” fﬂ] % 0,36

P> (8314 x 298 | (AA9-D _ o300
0,4 7,99(2-1)

T. €. JuaMeTp cOpPOCHOro TpyOONpoBoJAa MOKEH COCTaBsITh OKojo 0,7 M, UTO CIAMIIKOM MHOIO sl cocyna,
SKBUBAJIEHTHBIII AuaMeTp KoToporo (nuamerp cepbl oobemoM 4 M3) 1,97 .

IToatomy cucreMa cOpoca maBieHUsI, BKIOYas TPYOOIPOBOMI, MOJKHA OBITh CHAOXEHAa CUCTEMOM OpPOIICHUS.
IMpu sTOM MOXeT OBITH MPUHSTO ¥ = 1,5, a 3HAYUT, KaK HETPYAHO BBIYMCIIUTH, TUAMETP COPOCHOTO TPYyOOIIPOBOMIA
oynet paBeH 0,4 M, 4TO BITOJIHE TIPUEMJIEMO JUISI JAHHOTO COCY/Ia, PACCYMTAHHOTO Ha JOCTATOYHO HU3KOE MaBJICHUE.

IMpumep 3. PeakTop BMECTHMOCTBIO 6 M3, B KOTOPOM BO3MOXHO 0Opa3oBaHHE MH30IPONAHOIO-BO3LYIIHOM
cTexruoMmeTpuueckoit cMecu nipu aasiaeHuu 0,2 MIla, coaepXuT cioxHbie Bpallialoluecs aetanu. Tpedyercs onpesae-
JIUTh 0€30MacHYI0 IUIOLIAAb pasrepMeTU3allMu MpPU YCJIOBUM, YTO PEAKTOp paccuuMTaH Ha M3OBITOYHOE JaBlIeHUE
0,4 MIla (abcomortHoe napneHue 0,5 MIla).
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Tak kak m,, = 0,5 MIIa/0,2 MIla = 2,5 Gonblue 2, To pacyeT BeaeM no dopmyne (159). [lnsa crexnomerpu-
4eCcKOil M30mponaHosio-po3ayHoi cmecu M; = (60 x 0,044 + 28 x 0,956) kr - kMoibp—! = 29,4 kxr - kMob L]
S, =0,295(0,2/0, H=05=021m-c 4 7, =9,3; E;= 8,0. II0CKONIbKY BIMAHME BCTPOEHHBIX AETAIEN HA TypOYIM3aLUIO
OMHO3HAYHO HEM3BECTHO M OOBEM PEeakTOpa OTHOCUTEIBHO HEBENMK, BhIOMpaeM 3HaueHue )y = 8. [Ipu 3HaueHUH
koabduuuenrta pacxona W = 1 umeem

8314 x 298

1/2
(36 x 3,14 )13 5 623 [L) %021
F > 0 x 0,9

o 8 (9,3;2,5)

=0,2 M2,

OTcrona HETPYIHO BBIYMCIUTh, YTO TUAMETD MPEIOXPAHUTETHLHON MeMOpaHbl T0JKeH ObITh paBeH 0,5 M.

Tpumep 4 (o6patHast 3anaua). B maGopatopHoM cocyne oobemom 0,01 M3, paccuntanHoM Ha nasieHue 2,0 MITa
U MMEIoLEM COPOCHOE OTBEPCTHE [UISI YCTAHOBKU TMPENOXPAHUTENbHONH MeMOpaHbl AMamMeTpoM 2,5 C¢M, MPOBOIST
HCCeNOBaHMSI IO OMpeAeSeHNI0O HOPMalIbHBIX CKOPOCTEl paclpoCTpaHeHUs] TUIAaMEeHU ISl CTeXMOMETPUYECKHUX
METaHO-BO3IYIIHBIX CMeCeil TIPU pa3IMYHBIX JaBJIeHUAX. TpeOyeTcst ONpeneanTh, 10 KAKOT0 MaKCUMaJIbHOTO Hayalb-
HOTO JIaBJIeHUs MOXKHO MOAAaBaTh B COCY/ TOPIOUYYIO CMECh, UTOOBI TOCTIe €€ BOCTUIAMEHEHUS B LIEHTPE COCY/a IaBiecHUe
B3pbIBa HE MPEBLICUIIO AOMyCcTUMOro aapieHus 2,0 MIla.

Tak Kak ¢ pocTOM JaBJI€HHUs HOPMAJIbHAsA CKOPOCTD MALAET, TO C HEKOTOPBIM 3alacOM B KayecTse S,; BbIOMpaem
sHaueHue 0,305 M-c—!, monyyeHHoe w1 aTMocdepHOro aapaeHus. 115 CTeEXMOMETPUUYECKOil METaHO-BO3AYLIHOM CMECH
M; = (16 x 0,094+20 x 0,906) Kr-kmoap—! = 26,9 kr-kmonp—!; E;=74; n, = 8,7. 3nauenus dakropa TypOyIusaumn
1 K03dPULMEHTa pacXofa MOTYT ObITb TPUHATBI COOTBETCTBEHHO ¥ = 1 m p = 0,8.

HMckomoe 3HaUeHNE HAYaTbHOTO JABIEHNS B3PhIBa B COCYIE BXOIUT B 3HaYenue ©,, = P, / P, npudem P, = 2,0 MIla

B COOTBETCTBUHU C YCIIOBUAMMU 3aadyu. 3anrcaHHOE OTHOCUTEIHLHO N, KPUTCPpUATIbHOC COOTHOLICHHUC (159) IIPUHUMACT
BUI

WANE;

1

> R 5
TeT70,9y

T,2Z

a CJI€a0BaTCJIbHO, MaKCMMaJIbHO JOITYCTUMOEC HA4YaJIbHOC NaBJICHUC rop}o‘{eﬁ CMECH B COCyIC

-1

WAE, Nows
ne—( J = 2,0 MTTa (8,7 - L7774

_1 _
69 ) =06Ma,

0,9 %

T. €. He JOJKHO TipeBbiaTth 0,6 MITa.

(BBeneno ponosauntesbHo, M3m. Ne 1).
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NMpumevanun:

1. BewecTsa u marepuansi MOryT Hax0AWTLCA B OQHOM OTCBKe CKnana wnu Ha OgHOW
nnowaake. FopuaoHTanLHOe PaccToRHWe MexXay HUMU O/MHKHO COOTBETCTBOBATL Tpe-
6oBaHMAM HOPMATUBHLIX AOKYMEHTORB, HO ObiTb He MeHee 5 M.

2. BeuiecTsa u marepuanbl MOTYT HAXOQUTLCA B OQHOM OTCEKE CKNaaa Witv Ha OQHOM
nnouwagke. FOPU3OHTaNLHOE PACCTORHUE MEXAY HAMK AOMKHO COOTBETCTBOBATL Tpe-
SCBaHUsM HOpMaTUBHBIX [OKYMBHTOB, HO ObiTh HO MaHae 10 M.

3. BetuecTsa u Mateprantl AOMKHBI HAXOAUTLCA B PasHbiX OTCeKax cknana (T.e. AOMX-
Hbt ObiTb pasneneHbl NPOTUBONOXAPHON NEPEropoaKo 1-ro TUNa) UNK Ha pa3sHbIX
nnowaaKax.

4. BewecTsa u marepuans AOMKHLI HAXOAWUTLCA B PA3HLIX CKNAAAX UMK Ha Pa3HbiX No-

wankax.

JIBX - nerkosocnnameH\IOWMecs XuaKocTu;
NBT - nerxosocnnaMeHAIOWMKECH TBEpabIe BeWwecTsa;
B - nerkosocnnameHaOUIMECs BELLeCTBA;
AB - aposuThie BeulecTsa;
focn -~ TEMNEPATYPA BCNILILKYN B 33KPLITOM TUIME;
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Ta6bauua 16 | Pa3anenexue onacHbix BeWeECTB U MaTepranos Npu XpaHeHuu

Moa- WHgexc
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2.1] 211 |Hesocnnamensiowmecs Hesan0BUTHIE ra3bi 683 AONCNHUTENBHOMN BUOA ONACHOCTH
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23 231 |Bocnnamenniowmecs rasol 663 AONONHUTENHHOM BUAA ONACHOCTH 112]|3]|4+|232 " Eﬁ:lu?:;:."ngggg:‘?azbéb:g%%;:;xgﬁ:;;c:ewHH?::A:T;ce):;s:n ca:;::;:r:':ogg:: :pe-.
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Tadonuuwa 17

noxapHoi | woe coc- [ononHutenbHbie BUAbLI ONACHOCTH OMacHOCTH m
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