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2. VTBEPXJEH W BBEJIEH B JIEMCTBHE IlocranosnenneM IocyIapcTBEHHOrO KOMHTETa
CCCP 1o ympaBieHHIO KauecTBOM NMPOAYKIUH U cTaHaapTam ot 14.06.91 Ne 875

3. BBAMEH I'OCT 12.1.004-85

4. CCBIUIOYHBIE HOPMATHUBHO-TEXHUYECKHE JOKYMEHTBI

O603nauenne HT]], na xotopslii gjana Homep myHKTa, NOAMYHKTa, pa3jena,
CCBUIKa MIPUI0KEHUS

I'OCT 2.106-68
I'OCT 2.118-73
I'OCT 2.119-73
I'OCT 2.120-73
I'OCT 12.0.003-74

ITpunoxenue 3 (1
[Mpunoxenne 3 (n
ITpunoxenue 3 (11
ITpunoxenue 3 (1
1.3

I'OCT 12.1.010-76 1.5
I'OCT 12.1.011-78 23
I'OCT 12.1.018-93 23

I'OCT 12.1.033-81
I'OCT 12.1.044-89
I'OCT 12.4.009-83
I'OCT 15.001-88
I'OCT 19433-88
CT COB 383-87

[Tpunoxenne 1

[Tpunoxenue 8 (nm. 5.1, 5.2)

Pasn. 4
[punoxenue 3 (1

punoxenwne 7 (mm. 1.6, 1.8, 1.9)

[Tpunoxenne 1

. 1.3)
. 1.3)
. 1.3)
. 1.3)

. 1.3)

5. IEPEU3AHMUE (saBapb 1996 r.) ¢ M3menenuem Ne 1, yrBepxkaeHHbIM B okTa0pe 1993 r. (MY C
1—95)

Hacrosimuit crannmapr ycranaBmuBaeT oOmme TpeOOBaHMS NMOXKapHOH 0Oe30macHOCTH K OOBbEKTaM
3aIIUTHI Pa3INYHOrO HA3HAYCHUS Ha BCEX CTalIMsAX MX KU3HEHHOTO IIMKJIA: MCCIENOBaHKe, pa3paboTka
HOPMATHBHBIX JIOKyMEHTOB, KOHCTPYHPOBaHHE, HPOEKTUPOBAaHWE, W3TOTOBICHUE, CTPOUTEIIBCTBO,
BBITIOJIHEHHUE YCIIyT (padoT), HCHBITaHKE, 3aKyIKa NPOAYKIMN 10 UMITOPTY, TpoJaXka IPOIYKIHH (B TOM



YHCJIEC Ha OJKCIOPT), XpaHCHWE, TPAHCIOPTUPOBAHKE, YCTAHOBKA, MOHTAX, HAllaJKa, TEXHHYECKOE
oOciIy>)KuBaHue, pEMOHT (PEKOHCTPYKIIHSA), SKCIUTyaTanusi (MpuMeHeHue) 1 yruiau3anus. st oObeKToB,
HE COOTBETCTBYIOIIUX JCHCTBYIOIIMM HOpPMaMm, CTaHIAPT YCTaHABIMBAaeT TPEOOBaHUSA K pa3paboTke
MIPOEKTOB KOMITEHCHPYIOIIMX CPEICTB W CHCTEM OOecreueHHus TOoKapHOW Oe30MacHOCTH Ha CTalIusx
CTPOMTEIILCTBA, PEKOHCTPYKIIMH U IKCILTyaTallud OOBEKTOB.

TpeGoBaHus cTaHAApTA SBISAIOTCS 00S3aTECIHHBIMHU.

TepMuHbI, IPUMEHSIEMbIC B CTAHAAPTE, U UX MOSCHCHUS MPUBEICHBI B IPUIOKCHUH 1.

(M3menennas penakuusi, Azm. Ne 1).
1. OBIIME MOJIOKEHUS

1.1. TNoxapras Oe30macHOCTh OOBEKTA JODKHA OOECHEYMBATHCS CHCTEMaMH MpPEIOTBPAIICHHS
NOKapa ¥ MPOTHBONOKapHOH 3aIINTHI, B TOM YHCIIE OPTaHU3AIOHHO-TEXHHIECKIMH MEPOIIPUSATHSIMH.

CucreMsl mokapHOH O€30MTaCHOCTH JTOJDKHBI XapaKTepHU30BaThCS YPOBHEM OOECTICUeHHUS TOKapHON
0e30MacHOCTH JIIOAC M MaTepHalbHBIX IIGHHOCTEH, a Takke HKOHOMHUYECKHMH KPHTEPHIMHU
3 (EKTUBHOCTH 3THX CHUCTEM [UI MAaTEpPUAIBHBIX IEHHOCTEH, C y4eTOM BCeX CTaaumil (HaydHas
pa3paboTKa, NPOEKTUPOBAHHE, CTPOUTEIBCTBO, OKCIUTyaTallysl) >XHM3HEHHOIO IMKIa OOBEKTOB M
BBINIOJIHSATE OZIHY U3 CIEAYIOIMNX 3a1a4:

HCKIIIOYaTh BO3HUKHOBEHHUE 10XKapa;

o0ecrieunBaTh MoXKapHyIo 0e30IMacCHOCTS JIFOJIEH;

o0ecrieunBaTh MoXapHyIo 0e30IMaCHOCTh MaTepHaIbHBIX IEHHOCTEH;

o0ecrieunBaTh MoXapHyko 0e30IT1aCHOCTS JIIOJEH U MaTepHaIbHBIX IEHHOCTEH OHOBPEMEHHO.

1.2. OOBeKkThl JOIDKHBI HWMETh CHCTEMbl IIO)KapHOM Oe30IacHOCTH, HalpaBjeHHbIE Ha
NIPEIOTBpaIlleHHEe BO3/ICHCTBHSL Ha JIFOJEH OMAacHbIX (PaKTOpOB IOXKapa, B TOM YHCIIE MX BTOPHYHBIX
MIPOSIBIICHUH Ha TpeOyeMOM ypOBHE.

TpeOyeMblii ypoBeHb 0OecTiedeH s IOKapHOH 0e30MaCHOCTH JIFO/ICH C MTOMOIIBIO YKa3aHHBIX CHCTEM
nokeH ObITh He MeHee 0,999999 mpenoTBpaliiieHus BO3CHCTBHS OMAcHbIX (JaKTOPOB B TOI B pacyere
Ha KaXOro 4YejOoBeKa, a JONMYCTUMBIH YPOBEHb NOXKAPHOW OMACHOCTH IS JIFOJACH MOJDKeH OBITh HE
Oonee 10° BosmelicTBus omacHbIX (HAKTOPOB MOKAPA, MPEBBINIAIONIMX IIPEIEILHO JOMYCTUMbIE
3HAUEHUSI, B TOJ B pacyeTe Ha KaI0ro YeIoBeKa.

Meron omnpeneneHHs YpoBHS oOecliedeHHs TOKapHOW O€30MacHOCTH JIIOAeH TpUBEOCH B
TIPUIIOKEHNH 2%,

* TIpuBeeHHBIC B NPHIOKEHUAX 2, 3 W 5 cTaHZapTa METOIbl MOTYT M3MEHSATHCS C COIVIACHS TOJIOBHOM
OopraHu3anyy B 001acTu noxkapHoit 6esonacHoctn — BHUUIIO MBJ] CCCP.

1.3. OOBeKTH, MOXKapbl HAa KOTOPHIX MOTYT IIPHBECTH K MAacCCOBOMY ITIOPaKCHHIO JIIOJIEH,
Haxo[SIIIMXCS HAa OJTHUX OOBEKTaX M OKPYKAloUleH TEppPUTOPHM, ONACHBIMA W  BpPEIHBIMHU
npousBoacTBeHHbIMU (akTopamu (o TOCT 12.0.003), a Tarxke omacHBIMH (akTopamMy Hokapa U MX
BTOPUYHBIMU TIPOSIBICHUSIMHU, JODKHBI MMETh CHCTEMBI IOXKapHOHW 0e30MacHOCTH, 00ECIIeuMBaIOIIIe
MUHHMAaJIbHO BO3MOXHYIO BEpOSATHOCTh BOSHUKHOBEHUS Nokapa. KoHKpeTHble 3Haue€HUs MHUHMMAIbHO
BO3MOXKHOM BEPOSTHOCTH BO3HHUKHOBEHHMS MOXapa OMPEJENSIOTCS MPOSKTHPOBIIMKAMYI U TEXHOIOIaMU
TIPY MacIOPTU3ALNH ITUX OOBEKTOB B YCTaHOBJICHHOM TIOPSIJIKE.

[epeyeHs 3TUX 0OBEKTOB pa3padaThIBacTCsl COOTBETCTBYIOIIMMH MUHHCTEPCTBAMH (BEIOMCTBAMHU U
T.I.) B yCTAHOBJICHHOM IOPSI/IKE.

MerToz orpeneneHust BEPOSITHOCTH BO3HUKHOBEHHS IOXkapa (B3pbIBa) B I10XKAPOOIACHOM OOBEKTE
IIpUBE/ICH B MPHJIOKEHHH 3.

1.4. OOBEKTBI, OTHECEHHBIE K COOTBETCTBYIOIIMM KaTErOPHSM IO IOXKAPHOW OMACHOCTH COTIACHO
HOpPMaM TEXHOJIOTHYECKOTr0 MPOEKTUPOBAHUS IS OMpeNeNiCHUs KaTeropuil MOMEIIEHHH M 3MaHUi 110
NOKApHOM M B3PBIBONOXKAPHOI OMACHOCTH, JOJDKHBI MMETh JKOHOMHYECKH 3(P(eKTHBHBIE CHCTEMBI
MOYKapHOM 6e3011acHOCTH,

Merto, OLEHKH D3KOHOMHUYECKOH OS((PEKTHBHOCTH CHCTEM II0)KapHOW 0e30MacHOCTH IPHUBENeH
TIPUIIOKEHNH 4.

1.5. OmacHBIME (axkTOpaMy, BO3ICHCTBYIONIMMHU Ha JIFO/IC 1 MaTepranbHbIe IEHHOCTH, SBISIOTCS:

I1aMs U UCKPBI;

MIOBBIIIEHHAS TEMIIEPATypa OKPYXKAIOLIEH CPebl;

TOKCHYHBIE ITPOIYKTHI TOPEHUS U TEPMUUECKOTO PA3IIOKEHNUS;

JBIM;

MTOHW)KEHHAS! KOHLIEHTPALXsl KUCIIOPOJA.

K BTOpHYHBIM TIPOSBICHHSM OMACHBIX (DaKTOpOB TIOXKapa, BO3ACHCTBYIOIIMM Ha IJOAEH u
MaTepHanbHbIe [EHHOCTH, OTHOCSTCS:

OCKOJIKH, YaCTH Pa3pyILUBIINXCS aANapaToB, arperaroB, yCTAHOBOK, KOHCTPYKIUIA;



palvoaKTUBHBIE M TOKCHYHbIE BELIECTBAa M MarepHajbl, BBIMIEAIINE U3 Pa3pylICHHBIX allaparoB U
YCTaHOBOK;

ANIEKTPUYECKUH TOK, BOHUKILIHMH B PE3y/IbTaTe BEIHOCA BBHICOKOIO HANPSDKEHHS Ha TOKOIPOBOJIIIME
YacTH KOHCTPYKIIMH, almnaparoB, arperaros;

onacHble (hakTops! B3pbiBa 1o 'OCT 12.1.010, npouciieniero BCIeNCTBUE NOXKapa;

OTHETYIIAIINE BELIECTBA.

1.6. Knaccudukanust OOBEKTOB MO MOXapHOH W  B3PHIBOIMOXKAPHOW OIACHOCTH JIOJDKHA
MIPOU3BOJUTHECS C YYETOM JOMYCTUMOTO YPOBHA MX IIOXKapHOM OMAacHOCTH (TpeOyeMoro ypoBHS
obecriedeHnsl TOXKapHOW OE€30IMacHOCTH), a pacueThl KPUTEPHEB M TOKa3areield ee OICHKH, B T. Y.
BEPOSATHOCTH TMOXapa (B3pbIBa), — C YyYETOM MAacChl TOPIOYMX W TPYIHO-TOPIOYMX BEIIECTB W
MaTepHaoB, HAXOIAIIUXCA Ha OOBEKTE, B3PHIBOIIOXKAPOOMACHBIX 30H, OOpa3yHOIIMXCS B aBAPUHHBIX
CHUTYalHX, ¥ BO3MOXHOTO yIep0a /I JII0AeH 1 MaTepualbHbIX IICHHOCTEH.

1.7. BeposiTHOCT> BO3HHKHOBEHHS MOXKapa OT (B) 3JIEKTPHUYECKOTO MM JPYroro €IWHWIHOTO
TEXHOJOTHYECKOTO H3JeNHs WM OOOpYIOBaHMS INpPU HMX pa3pabOTKE W M3TOTOBICHHUHM HE JIOIDKHA
npesbliiath 3HadeHus 10° rox. 3HaueHWe BENWUYMHBI JIOMYCTUMOM BEPOSTHOCTH IOXKapa [pu
TIPUMEHEHUH M3/IeTMi Ha 00BEKTax JIOJDKHO YCTaHABIMBATHCS PAacdeTOM, UCXOsl n3 TpeboBaHuid m. 1.2
HAacTOSIIIEr0  CTaHAapTa. MeTox ONpeneneHus] BEPOSTHOCTH BO3HMKHOBEHHS Tokapa OT (B)
ANEKTPUUECKUX M3/ICNNH TIPUBE/ICH B IPHIIOKSHUH 5.

1.8. Meronmuku, comepsKanidecst B CTaHAApTax M APYTHX HOPMAaTUBHO-TEXHMUYECKUX JIOKYMEHTax U
npelHa3HaueHHbIE ISl ONPEACIICHNUS [TOKa3arelield oKapHO ONacHOCTH CTPOUTENBHBIX KOHCTPYKLUH,
nX OOJIMIIOBOK M OT/EJOK, BEIIECTB, MaTepHaIOB M M3JEINi (B T. 4. HE3aBEPIIEHHOTO MPOM3BOJICTBA)
JIOJDKHBI aJIEKBaTHO OTPaXkaTh peajibHbIE YCIOBHS MOXKapa.

1.9. Tlepeuenp u TpeOGOBaHUS K A(P(HEKTUBHOCTH 3IIEMEHTOB KOHKPETHBIX CHCTEM IIOXKapHOH
0€30MacHOCTH JIOJDKHBI YCTAaHABIMBATHCSI HOPMAaTHBHBIMU M HOPMaTHBHO-TEXHUYECKUMH JIOKYMEHTaMHU
Ha COOTBETCTBYIOLINE BUABI OOBEKTOB.

[Tpumeps! pacuera nokazaresei a¢dexriuBHocTH 1o . 1.2, 1.3, 1.7 npuBeieHbl B IPUIOKEHUH 6.

2. TPEBOBAHUS K CHOCOBAM OBECHEYEHUS MMOXKAPHOM BE30IMACHOCTH
CUCTEMBI TIPEJOTBPAILIEHU S TIOKAPA

2.1. IlpemorBpallieHue MoKapa TOJDKHO JTOCTHrarhCs MPENOTBpallleHHEeM OOpa30BaHUS TOPIOYCH
cpeapl U (WIN) TPENOTBpAIleHHEM 00pa30BaHUS B TOpIOUeH cpene (WM BHECEHHS B HEe) MCTOYHHKOB
3aXKUT'aHU.

2.2. TlpemorBpamieHne o00Opa30BaHHS TOpIOYEH Cpemsl MIOJDKHO OOeCTieurBaThCsS ONHUM U3
CIIEAYIOMINX CITOCOOOB MITM X KOMOMHAITHINA:

MaKCHMAaJIbHO BO3MOXKHBIM IPHMEHEHHEM HETOPIOUHMX U TPYAHOTOPIOYHX BEIIECTB M MAaTepHAJIOB;

MaKCHMAaJIbHO BO3MOXKHBIM MO YCIIOBHSIM TEXHOJOTMH M CTPOMTENIBCTBA OTPAHHMYCHHUEM MAacChl U
(um) o0beMa roproYrX BEIIECTB, MaTePHAIOB U HanOoIee 0e30IMacHBIM CIIOCOOOM MX pa3MeICHIS,

M30JIIHeH Toproveii cpeabl (MpUMEHEHNEM N30JMPOBAHHBIX OTCEKOB, Kamep, KaOWH U T. 11.);

TIoiiepKaHNeM Oe30MacHOW KOHIICHTPAIMK Cpelbl B COOTBETCTBHM C HOPMaMH M TPAaBWIAMH U
JIPYTUMH HOPMAaTHBHO-TEXHUYECKUMH, HOPMAaTHBHBIMU JOKYMEHTAMH 1 TIPaBHIIaMU O€3011acHOCTH;

JIOCTATOYHOIM KOHIIEHTpaIMed QiermMarr3aropa B BO3AyXe 3alMIIAEMOro oobeMa (ero cocraBHOU
YacTH);

MOAIEPXKAHUEM TEMIIEpaTypbl M JABICHUS CpeIpl, NPH KOTOPBIX PACIpOCTPaHEHUE IIJIAMEHU
HCKITIOUaeTCs;

MaKCUMaJIbHOW MeXaHM3alled M aBTOMaTh3alieil TEeXHOJOIMYECKHX IPOIIECCOB, CBS3aHHBIX C
oOpallleHneM TOpIOYNX BEIECTB;

YCTaHOBKOM MOXKapOONacHOr0 000PYIOBAHUS 10 BO3MOKHOCTH B M30JIMPOBAHHBIX MOMEIICHHUSIX WA
Ha OTKPBITBIX TUIOIAJIKAX;

TIPUMECHCHUEM yCTpOﬁCTB 3alUTBI TPOMU3BOJACTBEHHOI'O o6opyz[013aHM51 C rOpro4YMMH BE€IICCTBAMU OT
TIOBPEXX/ICHUH U aBapyid, yCTAHOBKOW OTKJIIOYAIOIINX, OTCEKAIOIINX 1 APYTHX YCTPOHCTB.

2.3. IlpenotBpaiieHue oOpa3oBaHus B TOPIOYEH Cpeie HCTOYHUKOB 3KUTaHUs TOJDKHO JTOCTUTAThCS
MIPUMEHEHUEM OTHUM U3 CJICIYIOIINMX CIOCOO0B WIIM UX KOMOMHAITUEH:

MIPUMEHEHHEM MAIllMH, MEXaHW3MOB, OOOPYHOBAaHUS, YCTPOMCTB, NPH SKCIUTyaTallMd KOTOPBIX HE
00pa3yroTCsl HCTOYHUKH 3)KUTaHHUS,

MIPUMEHEHHUEM 3JIEKTPOOOOPYIOBaHUs, COOTBETCTBYIOIIETO IIOXKAPOOMACHOH U B3PBIBOOIIACHON
30HaM, TPYIITE ¥ KaTerOpHH B3PBIBOOMIACHOW cMecH B cooTBeTCcTBUU ¢ TpeboBanusmu ['OCT 12.1.011 u
[IpaBun yctpolicTBa 31€KTPOYCTaHOBOK;

MIPUMEHEHNEM B KOHCTPYKIMHU OBICTPOAEHCTBYIOIINX CPEACTB 3AIIUTHOIO OTKJIFOUEHUS] BO3MOXKHBIX
WCTOYHHUKOB 3aKUTaHHUS;

MIPUMEHEHHUEM TEXHOJOTHUYECKOTO IIpoIecca W OOOPYIOBaHMS, YAOBIECTBOPSIOLIETO TPEOOBAHHMAM
aNeKTpocTaTHIecKoi nckpodesonacHocty mo ['OCT 12.1.018;

YCTPOCTBOM MOJTHHE3AIIHUTHI 3aHUH, COOPYKCeHII 1 000pyIOBaHHS;



MOAIEpXKAHNEM TEMIepaTypbl HarpeBa IIOBEPXHOCTH MaIlMH, MEXaHM3MOB, OOOpYAOBaHUS,
YCTPOMCTB, BEIIECTB M MaTepUalIOB, KOTOPbIE MOIYT BOMTH B KOHTAKT C TIOPHOYEM CpEnoi, HMKE
MPEAENbHO JAOMyCTUMOM, cocTapsrome 80% HauMeHbIIEH TemmepaTypsl CaMOBOCIUIAMEHEHUS
TOPIOYETO;

HCKITIOYEHHE BO3MOXHOCTH MOSBICHUS HCKPOBOTO pa3psiia B roproueil cpene ¢ sHeprueil, paBHOH U
BBIIIIE MUHUMAJIbHON 3HEPTUH 3aKUTaHNUS;

MIPUMEHEHUEM HEUCKPAIIEro MHCTPYMEHTA IPH paboTe ¢ JIErKOBOCIUIAMEHSIOUIMMUCS JKUAKOCTSIMU
1 TOPIOYMMH Ta3aMH;

JUKBUJAIIMEH  YCIOBMM I TETUIOBOTO, XUMHYECKOr0 W (MJIU) MHUKPOOHOJIOTHUYECKOTO
CaMOBO3TOpaHUsI OOpAIIAONIUXCsA BEMIeCTB, MATEPUANIOB, W3ICNUA W KOHCTpyKiuil. Ilopsmok
COBMECTHOT'O XPaHEHHsI BEIIECTB 1 MaTEPHAIIOB OCYILIECTBISIOT B COOTBETCTBUH C IIPUIIOKEHHUEM 7;

YCTpaHEHHEM KOHTAKTa C BO3/IyXOM MHPO(GOPHBIX BEUIECTB;

YMEHBIICHUEM ONPEEIAIOIEr0 pa3Mepa TOprodeill cpelpl HHXKE MPEAETbHO JOIMyCTHMOTO IO
TOPIOYECTH;

BBINOJTHEHUEM JICHCTBYIOIINX CTPOUTEIHHBIX HOPM, TIPABMII U CTaHJApPTOB.

2.4. OrpannueHue Macchl M (WiIM) oObeMa TOpIOYMX BEIIECTB M MaTepHaNIOB, a TaKke Hanbolee
Oe3omacHBIl crOCO0 WX pa3MEIIEeHHs MOIDKHBI JOCTUTAThCS NMPUMEHEHHEM OIHOTO M3 CIEMYIOIINX
CIOCcO0OB MJIM MX KOMOMHAITHEH:

yYMEHBIIEHHEM Macchl W (WiaM) o0beMa TOPIOYMX BEIIECTB W MAaTEpPHAIOB, HAXOASIIUXCS
OJHOBPEMEHHO B MOMEIIEHUHU MM HA OTKPBITHIX MJIOMIAIKAX;

YCTPOWCTBOM aBapUHHOIO CJMBa IIOXKAPOOMACHBIX JKHMIKOCTEH M aBApUMHOIO CTpPaBIMBaHUS
TOPIOYMX T'a30B U3 alapaTypsl;

YCTPOMCTBOM Ha TEXHOJIOTHYECKOM OOOpYIOBaHMM CHUCTEM IPOTHBOB3PBIBHOM 3aIMTHI METOA
ompezeneHus 0e30MacHoi oAy pa3repMeTU3aluy 000pyI0BaHNS IPUBEIEH B IPUIIOKCHHN §;

MePHOIMYECKOH OYMCTKM TEPPUTOPHM, Ha KOTOpPOW pacrionaraercsi OOBEKT, MOMEIIEHHUH,
KOMMYHUKaIUi1, annapaTrypsl OT TOPIOYUX OTXOOB, OTJIOKEHUH MbUIM, ITyXa U T. I1.;

yAaJIeHHeM H0XKapOOIacHBIX OTXOJ0B IIPOU3BOICTRA;

3ameHoii serkoBocruamensionuxcest (JIBXK) u roprounx (I'K) xuakocteit Ha moxapoOe3onacHbie
TEXHUYECKHE MOIOIINE CPEACTBA.

(U3meHnennas pegaxnms, U3m. Nel).

3. TPEBOBAHUSA K CTIOCOBAM OBECIHHEYEHUSA l'lQ)KAPHOf/I BE3OITACHOCTH
CUCTEMBbI NIPOTUBOITIO)KAPHOU 3AINTHI

3.1. TpormBomokapHas 3aIIuTa JOJDKHA JOCTUTAThCS MPUMEHEHHEM OIHOTO M3  CIEIAYFOIIIX
Ccr0co00B MM UX KOMOMHAIINEI:

MIPUMEHEHHUEM CPEICTB MOKAPOTYIICHUS H COOTBETCTBYIOIINX BHIIOB ITOXKAPHOHN TEXHUKH;

MIPUMEHEHNEM aBTOMATHYECKUX YCTAHOBOK ITOKAPHOM CHTHANM3ALNH U MTOKAPOTYIIICHHS;

MIPUMEHEHHUEM OCHOBHEIX CTPOMTEIBHBIX KOHCTPYKIIUH ¥ MaTepPHAaJOB, B TOM YHCIIC HCIONb3yeMbIX
U OOMIIOBOK KOHCTPYKIMN, C HOPMHUPOBAHHBIMH ITOKA3aTEIISIMHE TTOXKapHOH OIaCHOCTH;

MIPUMEHECHUEM MPOMICKHA KOHCTPYKIUH OOBCKTOB aHTUITMPCHAMH U HAHECCHUEM Ha WX TOBEPXHOCTH
OTHE3AIUTHEIX KPACcOK (COCTABOB);

YCTPOWCTBaMH, 0OCCIICUMBAIONIMMY OTPAHHUCHHUE PACIIPOCTPAHCHHUS TIOXKAPa;

opraHu3aluell ¢ MOMOIIBI0 TEXHWYCCKHX CPENCTB, BKIIOYAs aBTOMATHYCCKHE, CBOCBPEMEHHOTO
OTIOBEIICHUS U IBAKyalluH JIIOJICH;

MIPUMEHCHUEM CPEJICTB KOJUICKTHBHOW M WHIMBHIYaIbHOM 3alllUTHI JIFOJCH OT OMACHBIX (haKTOPOB
oXxapa;

MIPUMEHEHUEM CPEJICTB IPOTHBOIBIMHOM 3aI[UTHI.

3.2. OrpaHuyeHHe pACTpPOCTPAHEHHUs TMOXKapa 3a TMpeleNbl ouara JODKHO —JIOCTUTAThCS
MIPUMEHEHUEM OJTHOTO U3 CIEAYIOIINX CIIOCOO0B WM UX KOMOUHAIIMEH:

YCTPOMCTBOM NPOTUBOIIOKAPHBIX MIPETpas;

YCTAHOBJICHUEM HTPEACIBbHO JOIMYCTUMBIX II10 TCXHHUKO-D3KOHOMHUYECKHUM pacyeTaM nnomauei/i
MIPOTUBONIOKAPHBIX OTCEKOB M CEKIMH, a Take 3TaKHOCTH 3/[IaHUA W COOPYXKCHHHA, HO He Ooiee
OIPECACIICHHBIX HOpMAaMU;

YCTPOWCTBOM aBapUUHOIO OTKJIFOUEHHUS U IIEPEKIIIOUEHUS] YCTAaHOBOK U KOMMYHHUKALU;

NPUMEHCHUEM CPEACTB, IMPCAOTBpAlIAOIIUX MWW OrpaHUYMBAIONIUX Pa3JIMB W PACTCKAHUC
JKUAKOCTEN IpU MoXkKape;

MIPUMEHEHNEM OTHETIPETPaXXIAI0IINX YCTPOICTB B 000PYIOBaHNH.

3.3. Kaxnplii 00beKT JOMKEH MMETh TaKoe 0OBEMHO-TUIAHMPOBOYHOE M TEXHMUYECKOE MCIIOJHEHHE,
9TOOBI ABAKyaIHA JIIOeH W3 Hero OblIa 3aBepIIeHa 10 HACTYIUICHHS MPEAETIHHO TOMyCTHMBIX 3HAYCHHH
OImacHbBIX (PaKTOPOB IMOXKapa, a MPH HelleIecoo0pa3HOCTH 3BaKyalny OblIa 00eCcTIeYeHa 3alliTa JIOJICH B
o0bekTe. [t obecriedeHns 3BaKyalini HEOOXOMO:



YCTAaHOBUTh  KOJIMYECTBO, pa3Mepbl, W COOTBCTCTBYIONICE KOHCTPYKTHMBHOE  HCIIONHCHUE
OBaKyallMOHHBIX nyTeﬁ " BBIXOIOB,

00eCreYnTh BO3MOXKHOCTh OCCITPEISITCTBCHHOTO JIBMXKCHUS JIFOJICH 110 9BAaKYaIMOHHBIM ITyTSIM;

OpraHu30BaTh INpHU HCO6X0]II/IMOCTI/I YOpaBJICHUC JIBUKCHHUEM HIO}IGﬁ 0 3BaKyallUOHHBIM IIYTAM
(cBeTOBBIE yKa3aTelH, 3ByKOBOE M PEUEBOE OMOBEIEHHUE U T. I1.).

3.4. CpencrBa KOJUIEKTHBHOW W WHAWBUAYAIBHON 3aIlIUTHI JOJDKHBI oOecriednBaTh O€30MacHOCTH
JIIOZICH B TEUCHHE BCETO BPEMEHH JICHCTBHUS OMACHBIX (PAKTOPOB MOKapa.

KomnextuBHyro 3amuTy ciemyer oOeclieunBaTh C IOMOIIBIO TTOKapOOE30MacHBIX 30H U JPYTUX
KOHCTPYKTUBHBIX peH_IeHI/If/'I. Cpe)ICTBa HH}IHBH}IyaJTBHOﬁ 3aIMUTBI CJICAYCT NPUMCHATH TaKXKE 1A
TIOKAPHBIX, YIACTBYIONINX B TYIICHUH TOXKapa.

3.5. CucreMa MpOTHUBOABIMHOMN 3aIIUTHI OOBEKTOB JOJDKHA 00ECTIeUnBaTh HEe3aIbIMICHUE, CHIDKCHIE
TEMIEpaTypbl W yHaJeHUE TPOAYKTOB TOPEHHSI M TEPMHYECKOTO Pa3NIOKEHHS Ha IMYyTSIX DBaKyalldd B
TEUYCHWE BPEMEHH, ITOCTAaTOYHOTO I DBaKyallud JIONed W (WIM) KOJUICKTUBHYIO 3aIlUTy JIIoAei B
COOTBETCTBHH C TPeOOBaHUAMH 1. 3.6 U (WIH) 3aIIUTY MAaTePHATBHBIX [ICHHOCTEH.

3.6. Ha xaxngoM oObeKkTe HApOIHOTO XO3SICTBA MODKHO OBITH O0ECHEYeHO CBOCBPEMEHHOE
OTIOBEIICHUE JIONICH M (MIJIM) CHUTHAIM3AIUS O MOXKAape B €ro Ha4aJdbHOW CTaTUM TECXHUICCKUMH WIIH
OpTraHU3aIIOHHBIMH CPEACTBAMH.

[lepedenp u 00OCHOBaHWE JTOCTATOYHOCTH JUIS LENEBOU A(PGEKTUBHOCTH CPEICTB ONOBCIICHHUS U
(MH) cCUTHAU3AIH Ha O0BEKTaX COTTIACOBBIBACTCS B YCTAHOBICHHOM ITOPSIKE.

3.7. B 3maHUsIX ¥ COOpPYKEHHSX HEOOXOIMMO IPEAyCMOTPETh TEXHUYECKHE CPEACTBA (JIECTHUYHbBIE
KJICTKH, TIPOTHBOIOKAPHBIC CTEHBI, TU(THI, HAPYXKHBIC TTOKAPHBIC JICCTHHIIBI, aBAPUIHBIC JTIFOKH U T. II.),
UMCIOIIUE YCTONYMBOCTH TMPH TMOXAPE W OTHECTOMKOCTh KOHCTPYKIIMA HE MEHEC BpPEMCHH,
HEOOXOIUMOTO ISl CITACCHUS JIFOZCH MPH MOXkKape W PACUCTHOTO BPEMECHH TYIICHUS IOXKapa.

3.8. JInsg moxkapHO# TeXHUKH JOJDKHBI OBITH OIPEICNICHbI:

OBICTPONICHCTBIE U MHTEHCUBHOCTb MOJIA4M OTHETYIIIAIINX BEIICCTB;

JOIYCTUMBIC OTHETYIIAIME BemecTBa (B TOM YHCIE C MO3UIMKA TPEOOBAHUN OKOJIOTHH U
COBMECTUMOCTH C TOPSIIMMH BEIICCTBAMY U MaTCPUATIAMH );

HUCTOYHHUKU U CPCACTBA IMOJAYN OTHETYHIAINX BEIIECTB JJIA MMOXKAPOTYIICHUA,

HOpPMATUBHBIN (pacueTHBIN) 3amac CHEIMAIbHBIX OTHETYIIAIUX BEHIECTB (TMOPOIIKOBBIX, Ta30BbBIX,
MIEHHBIX, KOMOWHUPOBAHHBIX );

HeO6X0}:[I/IMaﬂ CKOpPOCTh HapallluBaHHWs, MoAa4Yr OrHETyHIAIUX BCIIECTB C IMOMOIIBIO TPAHCIOPTHBIX
CPEACTB ONEPATHBHBIX MOKAPHBIX CITYXO;

TpeOOBaHHUsI K YCTOMYMBOCTH OT BO3JCHCTBHS ONACHBIX (DAKTOPOB MOXKapa M HMX BTOPUYHBIX
[IPOSIBIICHUI];

TpeOOBaHMS TEXHUKN O€30MaCHOCTH.

4. OPTAHU3AIMOHHO-TEXHUYECKHE MEPOIIPUSITHA 110 OBECIIEYHEHUIO
IHOXAPHOMU BE30OITACHOCTH

OpraHu3annoHHO-TEXHHYECKUE MEPOTIPHUATHS JOIDKHBI BKIIFOYATh:

OpraHu3aIHIo MOKAPHOH OXpaHbl, OPraHW3AIMIO BEIOMCTBEHHBIX CIIY)KO MOXKapHOH 0€3011acHOCTH B
cooTBeTcTBHH ¢ 3aKkoHOmaTenscrBaM Coroza CCP, coro3HbIX pecnyOnuK u pereHneM MecTHbIX CoBeTOB
JIETTyTaToOB TPYILLIUXCS;

MacIIOPTH3aLUI0 BEIIECTB, MAaTepUalioB, W3/ICNINHA, TEXHOJOIMYECKHX IIPOIECCOB, 3JaHUi M
COOpYKCHHH 0OBEKTOB B 4aCTH 0OecTiedeH s ITOXKapHOH 0e30acHOCTH;

MIpUBJICYEHHE OOIIECTBEHHOCTH K BOIIPOCaM O0ECTICUeHUsI OXKapHO# 6€301acHOCTH;

OpraHu3anuio oOydeHusl paboTalOIIUX IpaBWJIaM IIOXKAPHOW OE30MacHOCTH Ha IPOM3BOJCTBE, a
HaceJeHus — B TOPAAKE, YCTAHOBJICHHOM IPaBUIAMU MOXXapHOW OE30MaCHOCTH COOTBETCTBYIOIIMX
00BEKTOB ITPEObIBAHMS JIFONIEH;

pa3paboTKy M peaju3alii0 HOPM M NpaBHJI IIOKapHOW O€30HacHOCTH, MHCTPYKLIMH O MOpsIKe
oOpallleHns1 ¢ T0KapoONacHBIMU BELIECTBAMH W MaTepuajlaMd, O COOJIIOJICHHH IPOTHBOIIOXKAPHOTO
peXUMa U IEUCTBUSIX JIIOAEH IpU BOSHUKHOBEHUH II0XKApa;

W3rOTOBJICHHME W TIPUMEHEHHE CpPEeICTB HAIVIIHOM aruTalMM 1O OOECIEUeHUIO I10XKapHOU
0€30I1aCHOCTH;

MOPSJIOK XPaHEHHsI BEIIECTB U MAaTepHajoB, TYLIEHHE KOTOPHIX HEIOMYCTHMO OJHUMH U TEMH IKe
CpeIICTBaMH, B 3aBUCHMOCTH OT UX (PM3UKO-XMMUYECKHX U TT0KaPOOIACHBIX CBOWCTB;

HOPMHPOBAHUE YHCICHHOCTH JIIOJEH Ha 0OBEKTE MO YCIOBHAM 0€30IMacHOCTH MX IPH TIOXKape;

pa3paboTKy MEpONPHATHH 1O AEHCTBHAM aIMHUHHCTPAlNH, PabOUMX, CIYKAaIIUX W HACEJCHHS Ha
Cilyqaii BO3HIKHOBEHHMS TI0’Kapa U OPraHU3alUIo 3BaKyaluu JIFOICH;

OCHOBHBIC BHJBI, KOJMYECTBO, pa3sMeIleHHEe M oOciyxuBaHHe mokapHOW TexHukun mo ['OCT
12.4.009. IlpumenseMas moxxapHas TEXHUKa TODKHA obOecrmeumBarh 3(PQPEKTUBHOE TYIICHHE IOXKapa
(3aropanus), OBITH OE30MTACHOM IJISt TIPUPOIBI U JTFOICH.



IIPUJIO)KEHUE 1

Obs3amenvhoe
TEPMUHBI, IPUMEHSAEMBIE B HACTOAIIEM CTAHIAPTE,
N UX MOACHEHUSA
Tabmuna 1
TepmuH [TosicHeHne
Ioxap ITo CT COB 383—387.
HpI/IMC‘IaHI/Ie. OIIHOBpeMCHHO B HACTOAIICM CTAaHAAPTE MNOA II0XKapOM
IIOHUMACTCA pomnecc, xapaKTepH3y}0mH171c51 conraJIbHbBIM /Wi
SKOHOMHYECKUM YyIOIepOOM B pe3ylbTaTe BO3JCHCTBHS Ha JIIONEH W/WiH
MATC€pUAJIbHBIC 1E€HHOCTHU q)aKTOpOB TEPMUYECCKOI0 Pa3JI0KCHU H/AIIN
TOp€Hus, pa3BI/IBaIOHII/II7IC${ BHE CI€IMaJIbHOro odara, a TakXeE IPUMEHACMbIX
Or"HeTymamux BEIIECCTB
Cucrema noxapHoii| Kowmriekc oOpraHu3allMOHHBIX MEPONPHUATHH M TEXHUYECKUX
6e3omacHoCTH CpEIICTB, HANPABJICHHBIX Ha MPEAOTBPAICHUE MOXKapa U yIepo OT Hero.
YpoBeHb noxapHoii| KonuuecTBeHHast OLieHKa BO3MOXKHOTIO yIliep0a OT moxkapa
OIIaCHOCTH
YpoBeHb obecrieuenusi| KommdecTBeHHast  OLEHKa  NPEJOTBpANICHHOTO  yimepba  IpH

TTOKapHOI 6e30MacHOCTH

OTka3 CHCTEMBI
(371eMEeHTOB) TTOXKapHOI
Oe3omacHOCTH

[oxxapoomnacHsbiit OTKa3

KOMILUTCKTYIOIIETO M3ICITHSI
OOBEKT 3aIUTEI

YcroiunBocTh 00beKTa pU
rokape

Hcrounuk 3axuranus
I'oprouas cpena

IloxxapHas
o0beKTa

OIIaCHOCTH

[Noxapras 6e30macHOCTh

Cucrema TpemnoTBpaIieHus
roxxapa

OmnacHsIi (axTop mMOXKapa

Cucrema
TIPOTUBONOXKAPHON 3AIUTHI

[IporuBoapIMHAs 3amKTa

T'oprouectsb

IIpenenbHo  nmomyctumoe
3HAUEHHE OITaCHOTO (haKTopa
noxkapa

Kputnueckas
MIPOJIOJKUTENILHOCTD MOXKapa

IIponyxums

BO3MOKHOM TTIOXKape

OTKa3, KOTOPBIM MOXET HPUBECTH K BO3HHUKHOBEHHIO IPEHCITHHO
JIOITYCTHMOTO 3HAa4YeHUs omacHoro (akropa mokapa B 3aIIUIIAEMOM
o0beme 00BeKTa

OTKa3 KOMIUIEKTYIOIETO W3NS, KOTOPBIA MOXET NPHUBECTH K
BO3HHKHOBEHHIO OTIACHBIX (haKTOPOB MOXKapa

3naHue, COOpYKEHHE, TOMEILIEHHE, MPOLEeCcC, TEXHOJOrnyecKas
YCTaHOBKA, BEIICCTBO, MaTepHai, TPAHCIIOPTHOE CPEACTBO, M3ACIHUS, a
TaKXKe HMX JJIEMCHTHI M COBOKYIMHOCTH. B cocraB 0OBEKTa 3alluThHI
BXOJIUT M YeJIOBEK

CBoiicTBO 00BEKTa MPENOTBpAlIaTh BO3JCHCTBUE Ha JIIOACH U
MaTepHaNbHbIC IIEHHOCTH OMACHBIX (PAKTOPOB MOXKapa M X BTOPHUYHBIX
MIPOSIBIICHUI

CpencTtBo  3HEPreTHYECKOro
BO3HUKHOBEHHE TOPEHUS

Cpenma, cHocoOHasi CaMOCTOSITENBHO TOPETh TIOCHE  YIaJICHUS
HCTOYHUKA 3Q)KUTAHUS

ITo 'OCT 12.1.033.

HpI/IMe‘{aHI/Ie. OZ[HOBpeMeHHO B HACTOAIIEM CTaHAApTe IO nomapHoﬁ
OIMaCHOCTBIO TMOHUMACTCS BO3MOXHOCTL NPUYUHCHUS yLuep6a OITaCHbIMH
q)aKTOpaMI/I Toxkapa, B TOM YUCJIC UX BTOPUYHBIMU IIPOSABICHUAMHA

Mo T'OCT 12.1.033

I[To I'OCT 12.1.033

BO3,H€ﬁCTBPI$I, WHUIUHPYIOLICC

ITo 'OCT 12.1.033
Mo I'OCT 12.1.033

Mo I'OCT 12.1.033

ITo CT C3B 383

3HaueHUe OnacHoro (haKTopa, BO3/IEHCTBHE KOTOPOTO HA YeJIOBEKa B
TEYEHHE KPUTHUYECKOH MPONODKUTENBPHOCTH IOXKapa HE NPUBOOUT K
TpaBMe, 3a0O0JICBaHUIO WJIM OTKJIOHEHHIO B COCTOSIHUM 30POBBSI B
TEYeHHEe HOPMAaTHBHO YCTaHOBJIICHHOTO BPEMEHM, a BO3JCHCTBHE Ha
MarepuajbHble IIEHHOCTH HE IPHBOJUT K TMOTEPE YCTOHMYMBOCTH
00BeKTa IMpH HoXKape

Bpemsi, B TeyeHHE KOTOPOrO JOCTUTAETCS MPEAEIHHO JOMYCTUMOE
3HAUEHUE OINacHOro (pakTopa MoXkapa B YCTAHOBJIEHHOM DEXHME €ro
HU3MCHCHUA

CornacHo 3akony CCCP “O kadecTBe HpOMYKLIMH U 3aIlUTE IpaB
norpeburens’

(M3menennas penakuusi, Azm. Ne 1).




IIPUJIOJKEHHUE 2
Obsizamenvroe

METOJ ONPEAEJIEHUA YPOBHA OBECIIEYEHUS
INO’KAPHOMU BE30OITACHOCTH JIOAEU

Hacrosmuit MeTos ycTaHaBIMBAET HOPSIOK pacueTa YpPOBHS 0OECIIeUeHHUs MOXKAPHOI 6e301macHOCTH
JOZIE M BEPOSTHOCTH BO3MCHCTBHS OIMACHBIX (PAaKTOpPOB MOXKapa Ha JIFOAEH, a Takke 00OCHOBaHWS
TpeboBanmii K 3 (HEKTUBHOCTH CHCTEM O00eCTICUEHHS TTOKAPHOHN 0€30IMacHOCTH JIFOICH.

1. CymHocTh MeTo1a

1.1. Tloka3areneM OLEHKH YpPOBHS OOECIICUCHHS IOXKapHOH Oe30macHOCTH ofell Ha OOBeKTax
SIBJIIETCS. BEPOSITHOCTH NpENOTBpaIleHnst BozzielcTBus (Pp) omacHbIX (akropoB moxapa (O®IT),
TepedeHb KOTOPBIX ONPEACIIAETCS HACTOSIINM CTaHAAPTOM.

1.2. BepositHOCcTh npenoTBpameHuss BosiaercTBus O®II ompependoT Aa8 MOXKapoOMacHOH
CHTYalllH, TIPH KOTOPOI MECTO BOSHUKHOBEHHS 110Kapa HaXOAUTCS Ha IIEPBOM 3TaXke BOIM3HM OIHOTO M3
9BaKyallMOHHBIX BBIXOZIOB M3 31aHHs (COOPYKEHUS).

2. OcHOBHBIC pac4yeTHbIC 32aBHCUMOCTH

2.1. BepostHocTh npenorspanicHus Bo3neiicteus ODII (Pg) Ha nrofeli B 00bEKTE BBIYHCISIOT IO

opmyre
P = l_QB’ (1)

rae O — pacueTHasi BeposaTHOCTh BozaelcTBus ODII Ha OTaeIpHOTO YemoBeKa B TOZ.
YpoBeHb obecrieueHns 0e30MaCHOCTH JIONICH MTPH MOYKapax OTBEYACT TPeOyeMOMY, eCITH

H
<
QB QB , )
rae O — nonyctumas BeposTHOCTS Bo3zekcTers O®II Ha OTAENBHOIO YEI0BEKA B TOJI.

JIommycTuMYyo BEpOSITHOCTH Op" IPUHUMAIOT B COOTBETCTBUHU C HACTOSIINM CTAH/IAPTOM.
2.2. BepositHOCTD ((B) BBIYUCIISIIOT JUIS JIIOZIEH B KaXK/IOM 3[JaHUH (TIOMENIEHHHN) 10 hopMmyIie

QB:QH(I_PS)(I_PH.B), 3)

rae On — BEPOSTHOCTD MOXKapa B 3[[aHUH B TOZ;
P> — BepoATHOCTbH 3BaKyalluH JIOJICH;
Pri3, — BepoaTHOCTD 3P PeKTHBHOI pabOTH TEXHUYECKHIX PEIICHHH TPOTHBOIIOKAPHOH 3aIINTHL
2.3. BeposTHOCTB 3BaKyanu# (Ps) BEIYUCIISIOT 0 (hopmyIie

P9=1—(1—P9‘17)(1—Pﬂ.3)

rae Psi — BEPOATHOCTH 3BAKYAIMH 110 9BAKYallHOHHBIM ITyTSIM;

P 5 — BEpOSTHOCTH 3BaKyallMU 110 Hapy)KHBIM 3BaKyal[MOHHBIM JIECTHUIAM, [IEPEXOIaM B CMEKHBIC
CEKINH 3IaHUsL.

2.4. BepossTHOCTB (P) BEIYUCIISIOT IO 3aBHCHMOCTH

Q)]

Ton Ly )
, ecmn tp <tg, <(t, +T,, )
TH.Z).
P,, =< 0999, ecmu (’[p +T, ., )< Ty %)
0, eciu t) 2 Teys
rae f, — BpeMs OT Hadalla [oXapa 0 OJOKMPOBAaHHsS 93BaKyal[MOHHBIX IyTel B pe3yibrare

pacnpocTtpanenus Ha Hux O®II, umeronux npeneasHo J0MyCTUMBIE IS JIIoeH 3HaUeHUs, MUH;

t, — PacueTHOE BpeMsl IBaKyalllH JIIOAEH, MUH;

tw» — UHTEPBaJ BPEMEHH OT BOZHUKHOBEHMS MOXKapa 0 Havyaja 3BaKyallly JIFO/IeH, MUH.

PacuetHoe BpeMs 3Bakyaluu JIIOAEH M3 IMOMEIIEHUM U 3[aHUHA YCTAHABIMBAETCS IO pacyeTy
BPEMEHHU JIBI)KEHHMS OFHOTO HJIM HECKOJBbKHX JIFOACKHX IIOTOKOB Ue€pe3 IBAKyal[MOHHBIE BBIXOIBI OT
HanOoJlee yIAJICHHBIX MECT pa3MelleHH s JIFO/IeH.

[Ipu pacuere Bech MyTh ABMKEHUS JIFOACKOrO MOTOKA MOJpa3eNAeTCs Ha YIacTKH (IIPOXo, KOPUIOp,
JIBEPHON TIPOEM, JIECTHUYHBIA Mapii, TamOyp) IIMHOW /i ¥ mmpuHOM ¢. HavanbHbIMH yuacTKamu
SIBJISIFOTCS IIPOXOJIbI MEXK Ly paO0OYMMH MeCTaMU, 000PYAOBaHUEM, PsIIaMH Kpecell | T. 1.

IIpu omnpeneneHMM pacuyeTHOTO BPEMEHM [IMHA U IIMPHHA KaXJOTO YydacTKa ITyTH 3BaKyallud
MIPUHUMAIOTCS TI0 MPOeKTy. JIIiMHA MyTH 1O JIECTHUYHBIM MapIliaM, a Taloke IO MaHaycaM H3MEpSIeTCs
no [iuuHe Mapma. JliMHa mnytM B JBEPHOM IHpoeMe MNpUHHUMaeTcs paBHOM Hymo. I[lpoewm,
PAacIONOXKEHHBIM B CTEHE TOMIMHOKN Oonee 0,7 M, a Tarkke TaMOyp CIEAyeT CUMTaTh CaMOCTOSITEIBHBIM
Y4aCTKOM FOPH30HTAIIBHOTO ITyTH, UIMEIOIMM KOHEUHYIO JIHHY ;.



PacuerHoe Bpemsi sBakyauuu Jrofed (f,) ciemayer ONpeneiiaTh Kak CyMMY BPEMEHU JIBHIKEHHMS
JIFOJICKOTO TTOTOKA 110 OT/ICIBHBIM Y4acTKaM IIyTH ¢; 0 Gpopmysie
I, =4+ +i+,..7+, ©)
e f; — BpeMs IBM)KEHHUS JIFOACKOTO OTOKAa Ha IEPBOM (HAa4aJIbHOM) Y4acTKe, MUH;
b, t3,..., ti — BPEMs JIBIDKEHHUS JIIOJICKOTO NTOTOKA Ha KAKIOM M3 CIEAYIOIIUX MOCIEe MEePBOro ydacTKa
ITyTH MUH;
Bpemsi 1BM>KEHUsI JTFOICKOTO MOTOKA IO TIEPBOMY YYacTKy IyTH (#1), MUH, BEIYHCIISIOT 1O JopMysie

()
rae /| — JUTMHA TIepBOTo y4acTKa IMyTH, M;
Vi, — 3Ha4eHHE CKOPOCTH IBIIKEHUS JIOJICKOTO IMOTOKAa MO TOPH3OHTAIbHOMY IIYTH Ha IHEpBOM
y4acTKe, ONpeAeIIsieTcs! 1Mo Tabi. 2 B 3aBUCMMOCTH OT TUIOTHOCTH D, M/MUH.
ILI0THOCTE JIFOACKOTO MOTOKA (D1) Ha MEPBOM YUaCTKE MyTH, M*/M2, BRIYUCIISIOT 10 hopMyIie

NS
hé

®)
rae V| — 4ucio JItoAei Ha NEpBOM Y4acTKe, Yell.;
f— cpemHss IIONIa/lb TOPU30HTAIBHOM MPOEKIIMHU YeJI0BEKa, TPHHUMAEMas PABHOM, M2,

D, =

B3pOCJIOro B JOMAIIHEN OJexKIe 0,1

B3pOCJIOro B 3UMHEH ONIEX 1€ 0,125

HOAPOCTKA 0,07
81, — IIMpHHA TIEPBOTO YUacTKa IyTH, M.

CKOpoCTh Vi [BIKEHHS JIOJCKOrO IOTOKA HA Y4YacTKaxX IMyTH, CIEIYIOUMX T[Ooce IepBoro,
MIPUHUMACTCS IO Ta0J. 2 B 3aBHCHMOCTH OT 3HAYCHUSI HHTCHCUBHOCTHU JIBIDKCHHUS JTFOJICKOTO MTOTOKA 110
KaXJIOMy U3 9THUX YYaCTKOB IyTH, KOTOPOE€ BBIUMCIISIFOT JJIsl BCEX YYACTKOB MYTH, B TOM YHUCIE U ISt
JIBEPHBIX IPOEMOB, TI0 (hopMyITe

qi-1 -51‘—1
49, == > 9
5i
rae 6, 6.1 — UIMPUHA PACCMATPUBAEMOTO i-TO M TIPEAIIECTBYIOLIErO €My YUaCTKA ITyTH, M;
¢i, i — 3HAYEHUS MHTEHCUBHOCTHU JBWDKEHMS JIOACKOIO MOTOKA II0 paccMaTpUBaEMOMYy I-My H

NMpeACCTBYIOIIEMY YYaCTKaM ITyTH, M/MI/IH, 3HAUYCHHWEC MHTCHCUBHOCTHU ABUXKCHHUA JIIOACKOI'O II0OTOKA Ha
MEPBOM yuacTke Myt (¢ = ¢i1), onpeneiaseMoe Mo Tabj. 2 Mo 3HAueHUIO0 D YCTAHOBJICHHOMY IO
dbopmyie (8).

Tabmmma 2
IInorHocTs | I'opr3oHTaNbHBIN IyTh | J{BepHOM JlectHuna BHU3 JlectHuna BBEpX
noroka D, poemM
M*/m? Cxopocts |WHTeHCHB-| nHTeHCUB- | CropocTs | MHTeHcuB- | Ckopocts | HMHTEHCHB-
Vv, M/MHH | HOCTBb ¢, | HOCTB ¢, | V, M/MUH HOCT? ¢, Vv, M/MHH HOCT® ¢,
M/MHH M/MHUH M/MHUH M/MHUH
0,01 100, 1 1 100 1 60 0,6
0,05 100 5 5 100 5 60 3
0,1 80 8 8,7 95 9,5 53 53
0,2 60 12 13,4 68 13,6 40 8
0,3 47 14,1 16,5 52 16,6 32 9,6
0,4 40 16 18,4 40 16 26 10,4
0,5 33 16,5 19,6 31 15,6 22 11
0,7 23 16,1 18,5 18 12,6 15 10,5
0,8 19 15,2 17,3 13 10,4 13 10,4
0,9 u Gonee 15 13,5 8,5 8 7,2 11 9,9

[Mpumeuanue. TabniyHOE 3HaUCHNE HHTEHCUBHOCTH JABM)KSHUS B IBEPHOM ITpOEMe IPH IUIOTHOCTH moTtoka 0,9
u Gozee, paBHOE 8,5 M/MHH, YCTAHOBIICHO JUIS IBEPHOTO IpoeMa IUpHHOH 1,6 M u Gosee, a IpH IBEPHOM IIpoeMe

MEHBIIIEil IMPHHBI O HHTEHCHBHOCTD ABIKEHHS CIIE/lyeT ONpeneniTh mo popmyne ¢ = 2,5+3,75 5.

Ecnu 3nauenne g;, onpenensemoe o ¢opmyie (9), MEHbIE WM PAaBHO 3HAYCHHIO (max, TO BPEMS
JIBIOKEHHS IO YIACTKY IYTH (£) B MUHYTY



l

i

t,=—
Vs (10)
MIPH 3TOM 3HAYCHUS (max CIICAYCT MPHHAMATH PABHBIMH, M/MUH:
JUIsl TOPU30HTANIBHBIX ITyTei 16,5
JUTSL IBEPHBIX MPOEMOB 19,6
JUISL JIECTHULBI BHU3 16
JUISl JIECTHULIBI BBEPX 11

Ecnu 3nauenue ¢;, onpenenenHoe 1mo Gopmyine (9), GONBIIE Gma, TO MUPHHY O; TAHHOTO Y4ACTKa

IIYTHU CJIEAYET YBENNYMBATh HA TAKOE 3HAUCHUE, TIPH KOTOPOM COOJIFOZIAETCS YCIIOBHE
q:=q max (11)

[Ipr HEBO3MOXKHOCTH BBIMONHEHHs ycinoBHst (11) HHTEHCHBHOCTh U CKOPOCTB JIBMDKCHHUS JFOACKOTO
IIOTOKA TI0 YYaCTKy ITyTH i ONpeAessoT mo Tabn. 2 mpu 3Hadennn D=0,9 u Oonee. I[Ipu 3TOM MOIMKHO
YUHUTBIBATHCS BPEMS 3aJCPIKKH ABMIKCHHS JIFOJICH M3-3a 00Pa30BaBLIECIOCs CKOILICHHS.

Ilpr cnusHEM B Hayaje ydacTKa [ JBYX M Oojiee JIIOACKMX MOTOKOB (4epT. 1) MHTCHCHBHOCTb
IBYOKEHHSA (¢, ), M/MUH, BEIYUCILIIOT 0 (hopMyIie

Z qi-1 -51'—1
3,
TJI€ ¢i..-— WHTCHCHUBHOCTH JBIKECHHUS JFOJICKHX IIOTOKOB, CIIMBAIOIINXCS B HaYaJle ydacTKa i, M/MUH.
0.1 — TIMPHHA YIACTKOB ITYTH CITUSHUS, M;
0, — IIMpHHA PACCMATPUBAEMOTO YUacTKa IyTH, M.
di_y

At

UYeprt. 1. CnustHue TIOACKUX TTOTOKOB

Ecnu 3Hauenue ¢;, onpenenernoe mo gopmyie (12), GOMbIIE Gmx, TO MIHPUHY & TAHHOTO y94acTKa
IYTH CJIE/yeT YBEIMYMBaTh Ha TaKylo BEJIMYHHY, YTOObI coOmopanochk ycinosue (11). B atom ciyuae
BpeMs IBIDKEHHMS TI0 YUacTKy i onpezaensercs mo ¢popmymne (10).

2.5. Bpems T, BBIYHCISIOT IIyTeM pacdeTa 3Ha4YeHUIl JOMyCTUMOW KOHIIGHTPAIMH IbIMa M APYTHX
O®II Ha 3BaKyallMOHHBIX ITyTSX B Pa3IWYHBIE MOMEHTHI BpeMeHH. JlomyckaeTcss BpeMsl Ts; IPHUHUMATH
PaBHBIM HEOOXOIMMOMY BPEMEHH JBaKyalUH fys.

Heobxommmoe Bpemsi 3BaKyallMid PacCUMTHIBACTCA KaK MPOM3BEICHHE KPUTHUYECCKOM IS YesiOBeKa
MIPOIOJDKUTEIILHOCTH oXKapa Ha Kod(duineHT 6e3omacHoctH. [Ipeamonaraercsi, 4To KXl OMaCHbIH
(baxTOp BO3IEHCTBYET Ha YeNIOBEKA HE3ABIHCUMO OT JPYTUX.

Kpurnueckas npoIoIDKUTENFHOCTh MOXKapa ISl JIIOZIeH, HaXOSIIMXCS Ha JTaxke odyara noxapa,
oTIpeneTsieTCsl U3 YCIOBUS JOCTIbKeHUsT omHiM n3 O®Il B mo3sTa)kHOM KOPUIOpPE CBOETO MPENeTbHO
JIOITyCTHMOTO 3Ha4YeHHs. B KadecTBe KpHUTEpHs ONACHOCTH JUIA JIFOACH, HAXOMIIIMXCA BBIIIC Odara
IoXapa, paccMaTpuBaeTcsl yclaoBue AoctmwkeHns omauM u3 ODII npenensHO JOMYCTUMOTO 3HAYCHHUS B
JIECTHUYHOH KJIETKE Ha YPOBHE 3Ta)ka MoXapa.

3HaYeHUS TEMIIEpaTyphl, KOHIICHTPAIlMi TOKCHYHBIX KOMIIOHEHTOB TIPOAYKTOB TOPEHUS U
ONITUYECKOH TUTOTHOCTH JbIMa B KOPHIIOPE dTa)ka TOXKapa M B JIECCTHUYHOW KJIETKE OTPEHEISIFOTCS B
pe3yibTaTe peIICHHsI CHUCTEMBl YpaBHEHHH TEIDIOra3000MeHa JUIS IOMEIICHHWH odara TIoXapa,
MTOSTAKHOTO KOPUIOPA U JIECCTHUIHOU KIETKH.

YpaBHEHUs BUKCHHS, CBS3BIBAIOIINC 3HAYCHUS ICPEHA/IOB JABICHUN HAa MPOEMax C PacXodaMu



4yepes3 NpoeMbl, UMCHOT BU/]

G = sign(AP)uB(y, — )y 2PIAP],

e G — pacxoj uepe3 mpoeM, Krx™;
W — ko3¢ dunmeHT pacxona mpoema (L=0,8 mis 3aKpHITEIX TpoeMoB 1 W=0,64 IJIs OTKPBITHIX);
B — mpunHa npoeMoB, M;
V2, Y1 — HIDKHSAS ¥ BEPXHSSA TPAHUIBI IOTOKA, M;

(13)

p — IIJIOTHOCTH I'a30B, MPOXOAANIUX YCPC3 MPOEM, KF>M'3,

Ap_ CpelHUl B Mpezenax y», Vi Nepemnaj MoJHbIX JaBieHui, [1a.
HuxHss 1 BepXHss rpaHULbI IOTOKA 3aBUCAT OT TOJIOKEHHUS IJIOCKOCTH PABHBIX JaBICHUN

Yom i
0 =
rne P, Pj, — cratuyeckoe AaBJIEHUE Ha YPOBHE 10J1a i-I'0 U j-To NnomeleHui, [la;

0; Pi — CPENHEOOBLEMHBIE TUIOTHOCTH I'a3a B j-M U i-M TIOMEIIEHHSX, KM~}

g — YCKOPEHHE CBOOOIHOTO MaIeHHs, MX >

Ecnu mimoTHOCTh paBHBIX NaBJICHHUN pacriojiaraeTcsi BHE TPaHUI] pacCMaTpUBaeMoro mpoema (Vo<h;
WM yo>h>), TO TIOTOK B ITPOEME Te4YeT B OAHY CTOPOHY M T'PAHUIIBI ITOTOKA COBHAJAIOT C (PM3MYECKUMHU
rpaHullaMu Tipoema hy u h,. [lepenan napneHwid (AP ), I1a, B 3TOM ciiy4ae BBIYHCISIOT 110 (hopMyITe

AP =P, =P +g(h+h)p,—p,)/2 )

Ecmm mimockocTh paBHBIX AABICHWI pacrojiaraercss B TpaHUIaxX motoka (h1<yo<h,), TO B Ipoeme

TEKyT JBa IOTOKA: M3 i-TO TIOMEIIEHHS B j-€ U3 j-TO B i-¢. HIDKHMI MOTOK MMeeT I'paHHubl /; U Vo,

nepenan AaBJICHUS AP JJIsL 9TOro MOTOKa OIPEACIISICTCA 110 (i)OpMlee

APZPi—P_/+g(y0+h1)(pj—p[)/2. (16)

IToTok B BepxHeil WacTu mpoemMa MMeeT TpaHUnbl Yo M h,, mepeman naBieHUS (AP ) Ans HEro
paccunuThIBaeTCs 10 GopmyIe

AP =P =P, +g(h+ y)(p; = p;)/ 2. (17
3HaK pacxoza ra3oB (BXOAIIMH B MOMEIIEHHE PACXOJ CUMTAETCS MOJIOKHUTENLHBIM, BBIXOIAIINNA —
OTpHILIATE/ILHBIM) M 3HAYCHHE ) 3aBHCAT OT 3HAKA Teperaa JaBlIeHHil
-1, Pp=p;npu AP<0
+1, p=p;, npu AP20.
VpaBHeHne OaaHca MacChl BEIPAKAETCS 3aBUCUMOCTBIO
d(ij/i)/dt:‘P+ZGi—ZGk, (19)
i k
rae V; — 00beM IoMelleHus, M,
t — BpeMm1, C;
Y — CKOpPOCTh BBITOPaHHUS TI0KAPHON HArpy3KH, KIx™;

P, sign(AP) = (18)

G; .
Z !, — CyMMa pacxod0B, BXOISAIUX B IIOMEIICHUE, KI'>C ];

1
Yo :
— CyMMa pacxod0B, BRIXOAAIMINX U3 ITIOMEIICHUS, K.

k

YpaBHeHHe OHCPI'UU AJid KOpruaopa u JIECTHUYHOM KIIETKH
d(Cyp,V;T))/dt=C,Y 1,G,-C,T,Y Gy, 20)
i k

rae Cy, C, — yaenbHAsS U30X0pHAs U W300apHas TEIIoeMKocTH, Kok MK
Ti, T; — TemnepaTypsl ra3oB B i-M U j-M NoMelieHusx, K.
VYpaBHeHHe HaaHca Macc OTACTbHBIX KOMITOHEHTOB MPOIYKTOB TOPSHHS M KHUCIOPO/Ia

d(Xp ;P V) di=YL +Y X1,G=X1;) Gieo (a1
i k

e Xij, Xij — KOHIEHTpAIus L-ro KOMIIOHEHTa MPOIYKTOB TOPEHUSI B j-M U i-M TIOMEIIECHHUSX, TXT™;
L, — xommuyecTBO L-TO KOMIIOHEHTa TIPOAYKTOB TOPEHUS (KHCIIOPOIa), BBIACISIOIETOCS
(TIOTJIONIAKOIIETOCST) TIPU CTOPAHUMH OJIHOTO KUJIOTPaMMa TIOXKAPHOU HArpy3Ku, KOXT™,



YpaBHeHHe 6ancha 0HTI/I‘-I€CKOI7[ IIJIOTHOCTHU JbIMa
Vidu,; ldt=yD, +Y w,G-1,Y G, )
i k

TJIE L, Ll — ONTUYECKAst TNIOTHOCTB JIbIMA B j-M H i-M ToMemennsx Hmw™';
D, — ABIMOOGpa3yroIas CrlocoOOHOCTh IOKAPHON Harpys3ku, Hmsr>xr .
OnThyeckas TIIOTHOCTh JbIMAa TIPM OOBIMHBIX YCJIOBUSX CBS3aHA C PACCTOSHHEM MpENETbHOI
BHJIUMOCTH B JIbIMY COOTHOIIEHHEM
Ly =238/, (23)

3HavyeHne BpEeMEHH Hayalla dBaKyaluHl T., U 3MaHUNA (COOpYyXeHHi) 0e3 CHCTeM ONOBEIICHHS
BBIUUCIAOT 110 pesynLTaTaM HUCCJICOBAaHUs ITOBCACHHUA HIOJleﬁ HpI/I noncapax B 3JaHUAX KOHerTHOFO
Ha3HAYEHN.

Ilpy Hanuyuyu B 3JAHWKM CHCTEMBI OIOBEIICHHUS O MOXKApe 3HAYCHHE Ty, HMPUHUMAIOT PABHBIM
BpeMeHU cpabaThiBaHUSI CHUCTEMbI C YYETOM €€ HHEPIHOHHOCTH. IIpu OTCYTCTBHMHM HEOOXOMUMBIX
HCXOIHBIX JaHHBIX MIJIsl ONpEIeNeHHsT BPEMEHH Hadalla 3BaKyalldd B 3[IaHUsIX (CoopyxeHusix) Oe3
CHCTEM OIOBEIICHUSI BEIUUUHY Ty, CIICAYET IPUHAMATH paBHOU 0,5 MUH — JJIsI 3TaXKa 1MoXKapa u 2 MUH
— IIJIS BBILIEIEKAIINX TaKEH.

Ecnu MecTtoM BO3HMKHOBEHHUS MOXKAapa SIBJISETCS 3aJbHOE MOMELICHHE, TIE MOXKap MOXKET ObITh
OOHApyXeH OJHOBPEMEHHO BCEMH HAXOMSIIMMHUCS B HEM JIFOIbMHU, TO Ty, JOMYCKACTCS MPHUHUMATH
paBHBIM HYII0. B 3TOM citydae BeposSTHOCTb (P,) BBIYUCISIOT 10 3aBUCHMOCTH

0,999 ecmu t,<t, ;
P,, = r (24)
0 ecnu t,>t,; ;

rae tws — HCO6XO)_II/IMOC BpPEMs 3BAKyallun U3 3aJIbHBIX HOMemeHHﬁ.

[Ipumeyanne. 3maHusMU (COOPYXEHHUSAMH) O€3 CHCTEM OIOBEIICHHS CUYHUTAIOT T€ 3MaHHSA (COOPYXKCHHS),
BO3HHMKHOBCHHE II0)Kapa BHYTPH KOTOPBIX MOXET OBITh 3aMEYCHO OJHOBPEMEHHO BCEMM HAXOMSIIMMHUCS TaM
JIFOZIbMH.

Pacuer f# TpousBomMTCS AN HamOojee  OMAcHOrO  BapMaHTa  pa3BUTHS  IOXapa,
XapakTepusyromerocss HaubompimM TemnoM Hapactanuss O®II B paccMarpuBaeMOM TOMEIICHUH.
CHayajla pacCUMTHIBAIOT 3HAUCHUsS] KPUTUYECKOW NPOAOIKUTENBHOCTH TOXapa (fyp) IO YCIOBHIO
JocTivkeHus KaxaeiM n3 O®II nmpeaenbHO JOMYCTUMBIX 3HAYEHUH B 30HE peObIBaHuS Jtozeit (padoueit
30HE):

T10 MOBBILLIEHHON TeEMIIeparype

1/n
70—t 353C 1V
tey = Bn—o ,B=—2 | (25)
A | (273+¢ty)z (1-omQO

110 IMOTEPC BUAUMOCTH

T

1/n

-1
o B, [ _Vin(L050E) ’ 26)
A l,,BD,,z
10 TOHMKEHHOMY COIEPKaHHIO KHCIOpOIa
) 1/n
B 0,044
0y _ ,
I et l @)

%]
—+40,27)z
( 7 )

0 KaKA0My U3 ra3006pa3HHx TOKCHUYHBIX IMPOAYKTOB I'OPCHUSL

1/n

-1
B VX
(7 =12 0| 1- —— : 28
? 4 BLz (28)

rae B — pa3MepHBI KOMIUIEKC, 3aBUCSIIMI OT TEIUIOTHI CrOpaHUsl MaTepualla U CBOOOAHOro oOobeMa
TIOMEIIIEHNS, KT;

t, — HauajlpHas TeMIlepaTypa Bo3IyXa B nomeeHuy, °C;

n — II0Ka3arelb CTENEHH, YYUTBHIBAIONIMH H3MEHEHHE MAacChl BBITOPAIONIETO MaTepuana BO
BpPEMEHU;

A — pa3MepHbIH MapamMeTp, YYUTBHIBAIOUINN YIETbHYI0 MAacCOBYIO CKOPOCTH BBITOPaHHUSI TOPIOYETO



MaTepuana M IUIOLaAb noxapa, Krx™;

z — 0Oe3pa3MepHbIil TapaMeTp, YUUTHIBAIOLINA HepaBHOMEPHOCTh pacipezneicHus ODII o Beicote
MIOMEIIEHUS;

O — Hu31Ias TEIIOTa CropaHus Mareprana, MIxoxr!;

C,—ynenbHas u300apHas TEUIOEMKOCTE raza MJ[xxr;

¢ — K03(PHULUEHT TEIIONOTEPD;

T — K03(PUIMEHT TOIHOTHI TOPEHHUS;

V — cBOGOIHBIN 00BEM MOMELIEHHS, M>,

0 — KO3 PUIIUEHT OTPAKEHUSI IPEIMETOB Ha ITyTIX HBAKYaIlHH;

E — navanbpHasg OCBEIIEHHOCTS, JIK;

I, — TIpenenbHas JalbHOCTh BUIMMOCTH B JIBIMY, M;

Dy, — np1M0006pasyromias CriocoGHOCTh ropANIEro Marepuana, Hmsbxr ',

L — ynenbHbIi BBIXO TOKCHYHBIX I'a30B IIPY CTOPaHUK 1 KT Matepuaa, KDXr',

X — npenenbHO JOMYCTHMOE COZepKaHHe TOKCHYHOTO rasa B momernennn, kosi> (Xco, = 0,11
ke Xeo = 1,16 - 107 kosr™; Xpe= 23 - 10 krr);
Lo, — ynenwHbIit pacxon KMCIOpoaa, KIkr'.

Ecimm mom 3HakoMm Jorapudma TMoydaeTrcs OTpuIarebHOe dYHciao, To naHHeld O®Il He
IIpeJICTaBILIET OMacHOCTH. [lapaMeTp Z BBIYUCISIOT 10 hopMmyIe

h h
Z=—cexp| 1,4— \npu H <6m, 29
77 P Loy e (29)

rae 4 — BBICOTa paboyeii 30HEI, M;
H — BbIcOTa TOMEIEHUS, M.
Ompenernsiercs BeIcoTa paboueid 30HbI
h=h,, +1,7-0,55, (30)
rae /iy, — BBICOTA IUIOMIAAKY, HA KOTOPOH HaXOSTCS JTFOH, IO TIOJIOM IIOMEIIEHUS, M;

O — pa3HOCTH BBICOT 11011, PaBHAsI HYJIIO IIPU TOPU30HTAIIBHOM €TI0 PACIIONOKEHHH, M.

Crnemyer WMeTpb B BHIY, YTO HauOOJBIIEH OMACHOCTH NPH TMOXKape IOIBEPraroTCs JIIOAM,
Haxo[siyecss Ha Oosiee BBICOKOM oTMeTke. [losTomy, Hampumep, HpH ONPENEICHUH HEOOXOIMMOTo
BPEMEHH 3BaKyalllH JIOJCH M3 maprepa 3pHTENBHOTO 3ajla C HAKJIOHHBIM II0JIOM 3Ha4YeHHe /i ciemyer
HaXO[UTh, OPHEHTUPYACh Ha HaHOOJIEEe BBICOKO PACIIONIOKEHHBIE PSABI KPECEII.

[TapameTpbl A ¥ n BBIYUCIISIIOT TaK:

JUTSL CITydast TOPEHUS XKUAKOCTH C YyCTAHOBHUBIIEHCSI CKOPOCTBIO

A=y, -F,n=1,

e Yy — Y/ebHAs MaccoBask CKOPOCTh BBITOPAHUS SKUIKOCTH, KI' XM Xc™;
JUIL KPYTOBOT'O PacpOCTpaHEHUs IIOXKapa

A=105y, v, n=3,

IJIe V — JIMHEHHAs CKOPOCTh PACTIPOCTPAHEHHMS TNIAMEHH, MX ™'

JUI BEPTUKAJIBHOM MM TOPU30HTANbHON MOBEPXHOCTH TOPEHUS B BUIE NMPSIMOYTOJBHMKA, OfHA W3
CTOPOH KOTOPOTO YBEIWYMBAETCA B JIBYX HAMPAaBICHUSIX 33 CUET PACHPOCTPAHEHMs IUIAMEHH (Harpumep
pacmpocTpaHEHHE OTHs B TOPH30HTAJIHHOM HAIlPaBIEHUH IO 3aHABECY IIOCIIE OXBATa €ro IIaMEHEM I10
Bcel BBICOTE)

A=yYp -v-b,n=2,
rae b — NepneHANKYIAPHBIN K HAIPaBJICHHIO IBM)KCHUSI TUIAMEHH pa3Mep 30HBI TOPEHHS, M.

[Ipu oTcyrcTBHM crienuaibHBIX TpeOoBaHMiA 3HaueHN ¢ U E mpuHMMaroTcs paBHbIMH 0,3 1 50 nk
COOTBETCTBEHHO, a 3Ha4YeHHE /,=20 M.

VcxonHble aHHbIE AT TPOBEICHUS PACUETOB MOTYT OBITH B3ATHI M3 CIIPABOYHOI JIUTEPATYPHI.

W3 nomydeHHBIX B pe3ylbTaTe pPacueTOB 3HAUCHUN KPUTHUYECKOM MPOJOKUTENIBHOCTH IOXKapa
BBIOMpaeTCs MUHUMAIBHOE

_ : m 4 ne 0, m.z}
Ly = mln{tkp,tkp Y N S 8 31)

Heobxommmoe Bpemst 3Bakyanuu Jiomed  (tus), MHH, W3 pacCMaTpUBAaeMOTO ITOMEIICHHS

PacCUUTHIBAIOT 10 (hopMyIe

t G — 0’_8txp .
Hi 60 (32)

HpI/I PpacnojIoKCHUN J'IIO,Z[GfI Ha PA3JIMYHBIX IO BBICOTC IIOLIA/IKAX HCO6XO,HI/IMO€ BpEMs 3BaKyallliu



CleAyeT ONpeeATh I KaxX 0! IJIOMIAIKH.

CBoOOIHBI 00BbEM MNOMEIIEHUS! COOTBETCTBYET PAa3HOCTH MEXIY TI€OMETPHYECKUM OOBEMOM U
00beMOM 00OpYAOBaHUS WM TIPEMETOB, HaXOIAIMXCs BHYTpH. Ecim paccunThiBaTh CBOOOIHBIN 00beM
HEBO3MOXHO, JOIYCKaeTCsl IPUHUMATh ero paBHEIM 80% reoMeTprueckoro oobema.

IIpy Hamuuuu B 3JaHUM HE3aAbIMISEMBIX JIECTHUYHBIX KIETOK, BEPOATHOCTh (J, Ui Jozeil,
HaXOJILINXCS B IOMEIIEHNUSIX, PACIIONOKEHHBIX BBIIIE 3Ta)ka I10XKapa, BIYUCIISAIOT 0 (hopmMyIie

Q:Qn(l_Pn.s)’ (33)

2.6. BepoatHOCTh 3Bakyauuu J1OJed P,, 10 HapyKHbIM 3BaKyallUOHHBIM JIECTHULIAM U APYTUMH
IIyTSIMU 3BaKyalluu NpUHUMAIOT paBHOH 0,05 — B xuibIx 3aaHusIX; 0,03 — B OCTaNIbHBIX IPU HAJIMYUU
takux myreit; 0,001 — npu ux orcyrcTBUU.

2.7. BepositHOCTh 3((EKTHBHOrO cpabaThiBaHMsI MPOTHBONOKAPHOW 3alIMTHl Pp; BBIYHCISIOT IO
opmyie

Pn.3:1_H(1_Ri)7 (34)
i-1

TJIe 1 — YHCIIO0 TEXHUUECKUX PEIICHHUH MTPOTHBONOKAPHOH 3allUTHI B 31aHNH;

Ri — BeposaTHOCTh 3(ppeKTHBHOTO cpadaThIBaHUS 1-TO TEXHHYECKOTO PEIICHUS.

2.8. i 3KCIUTyaTHpyeMBIX 3JaHui (COOpy)KeHHH) BeposTHOCTh BozaeicTBus O®II na mioneit
JIOIYCKAaeTCs TIPOBEPSATh OKOHYATENHHO C MCIIOIb30BAHIEM CTAaTUCTHUECKNX JAHHBIX 110 (hopMyIie

0 =" M,,

° T N,
e 71 — KO (QUIMEHT, YIUTHIBAIOIINH OCTPaAaBIINX JIOCH;

T — paccMaTpHuBaeMBbIil TIEPHOA SKCIUTyaTaI[y OXHOTHITHBIX 3/1aHNH (COOpYKEHHH), TOX;
M — 4mCIo KepTB NOXKapa B pacCMaTpUBAEMOIl IpyIiiie 31aHui (COOPYKEHHI) 3a TepHOL;
Ny — of1ee 4ncio Jirosiel, HaXOMAIIUXCS B 31aHUSAX (COOPYKEHHUSX ).

OIHOTHITHBIMU CUMTAIOT 3[aHusi (COOPY)XEHHs) C OIMHAKOBOM KaTeropuei INOo)KapHOH OIacHOCTH,
OJIMHAKOBOTO  (DYHKIMOHAIFHOTO HAa3HaYeHWs W C ONM3KMMH OCHOBHBIMH  IapaMeTpaMu:
TeOMETPUUYECKUMHU  pa3MepaMM, KOHCTPYKTHBHBIMU — XapaKTepPUCTHKAMH, KOJIMYECTBOM Toprodeit
Harpy3Kku, BMECTUMOCTBIO (YHCJIOM JIIOZIel B 3/1aHHUH ), IPOU3BOICTBEHHBIMH MOIITHOCTSIMH.

3. OueHka ypoBHsl o0ecrniedeHus1 6€30MACHOCTH JIKoaei
3.1. JIns nmpoeKTupyeMbIX 31aHuil (COOpYXKeHHMIT) BEpOSTHOCTh IEPBOHAYAILHO OLleHHBatoT 1o (3)

: (35)

H
8 °

npu P,, paBHOW Hymo. Eciy Ipu 3TOM BBINOIHAETCA yCIOBHE O, < TO 0€30MacHOCTh JIONEH B

3MaHUAX (COOPYKEHHSX) oOecreueHa Ha TPpeOyeMOM YPOBHE CHCTEMOH MPEAOTBPAICHUs moxapa. Ecimu
9TO YCJOBHE HE BBINOJHSETCS, TO pacdeT BeposATHOCTH B3aumopencTBusi ODII na moneit O, cnemyer
MIPOU3BOAUTH TIO PACYETHBIM 3aBUCUMOCTSIM, TIPUBEACHHBIM B pasl. 2.

3.2. lomyckaeTcsi ypoBeHb o0ecrieueH st 0e301acHOCTH JIIO/IeH B 31aHUAX (COOPY)KEHHSIX) OLIEHUBATh
[0 BEPOSATHOCTH (Jy, B OJHOM HJIM HECKOJIBKUX IMOMEIICHHUSIX, Hauboee yNaJCHHBIA OT BBIXOIOB B
0e30MmacHyt0 30Hy (HApUMep BEPXHUE STaKU MHOTOITAKHBIX 3/IaHHIA).

TIPUJIOKEHHUE 3
Obsazamenvioe

METO/J OITPEAEJEHUSA BEPOATHOCTHU BOSHUKHOBEHUS ITOKAPA
(B3PBbIBA) B ITIOKAPOB3PBIBOOITACHOM OBBEKTE

Hacrosmmit MeTon ycraHaBIMBaeT MOPAIOK pacdeTa BEpOSATHOCTH BOZHUKHOBEHMUSI ITOXKapa (B3pHIBa)
B 00BEKTE U M3IEIINH.

1. CymHocTh MeTOAA

1.1. BeposiTHOCTS BO3HIKHOBEHHS TIOKapa (B3pHIBa) B IIOKAPOB3PHIBOOIIACHOM OOBEKTE OIPEIEISIOT
HA 3Tamax ero MPOSKTHPOBAHUS, CTPOUTEIILCTBA M IKCILTyaTaIlHH.

1.2. Jnsa pacdera BEpOSTHOCTH BO3HHKHOBCHHS IIOKapa (B3pbIBa) Ha JCHCTBYIOIINX WU
CTpOSIIMXCS OOBCKTaX HEOOXOOMMO pacrojiarath CTATHCTUYCCKUMH JITAHHBIMH O  BPEMEHHU
CYIIECTBOBAHHS PA3NIMYHBIX IT0KAPOB3PHIBOONACHBIX COOBITHIA. BeposSTHOCTH BOSHHKHOBEHUS MOXKapa
(B3pbIBa) B MPOEKTUPYEMBIX OOBEKTAaX OMPENEIAIOT Ha OCHOBE IOKa3aTesel HaJIe)KHOCTH 3JIEMCHTOB
00beKTa, TO3BOJSIONINX PACCUUTHIBATE BEPOSITHOCTh IPOW3BOJICTBEHHOTO OOOPYHOBAaHHS, CHUCTEM
KOHTPOJISL U YIPABJICHUS, a TAaKXKe JPYTUX YCTPOWCTB, COCTABIISIONIUX OOBEKT, KOTOPHIC MPHUBOIAT K
peau3ayy pa3InIHbIX M0KaPOB3PHIBOOIIACHBIX COOBITHIA.

HO[[ HO)KapOBSprBOOHaCHI)IMI/I IIOHUMAKOT CO6I)ITI/I$1, peaﬂmaunﬂ KOTOpI:-IX HpI/IBOILI/IT K
00pa30BaHHUIO TOPIOUCH CPE/IbI U MOSBICHUIO NCTOYHUKA 30KUTaHUSI.

13 LII/IC.]'ICHHI:-Ie 3HAYCHUA HCO6XOL[I/IMBIX JUJIA paC‘ICTOB BepOSITHOCTI/I BO3HUKHOBCHUSA no>1<apa
(B3pbIBa) MOKa3aTelel HAJCKHOCTH PA3UYHBIX TEXHOJOTMUCCKHX allllapaTtoB, CHCTEM YIPABJICHUS,



KOHTPOJISI, CBSI3M M TOMY HOJIOOHBIX, HCIIOJNB3YyEMBIX IPH MPOEKTHPOBAHMK OOBEKTa, WM HCXOIHBIE
JlaHHBIE JUIs UX pacdera BeiOMpatoT B coorBeTcTBuU ¢ 'OCT 2.106, TOCT 2.118, I'OCT 2.119, TOCT
2.120, TOCT 15.001, u3 HOpPMAaTHBHO-TEXHHUYECKOM IOKYMEHTAllUW, CTAHIApTOB M MAacHOpTOB Ha
aNeMeHThl 00bekTa. HeoOxomrmMble cBeleHUsl MOTYT OBbITh MOJY4YEHBI B pe3yibrare coopa u o0paboTKu
CTaTHCTUYECKHMX JJAHHBIX 00 0TKa3aX aHAJIM3HPYEMBIX 3JIEMEHTOB B YCJIOBHSIX SKCILTyaTalllH.

C60p HEOOXOAMMBIX CTATUCTHUYECKUX JAAHHBIX IPOBOAST MO EIMHOM MporpaMMe, BXOIIIEH B COCTAB
HACTOSILIET0 METO/A.

1.4. TloxapoB3pBIBOONACHOCTh JTIOOOTO OOBEKTa OMPEAEIACTCS I0XKAPOB3PHIBOOIIACHOCTBIO €r0
COCTaBHBIX 4YacTell (TEXHONOTMYECKMX allapaTroB, YCTAaHOBOK, IOMeNIeHHH). BeposTHOCTH
BO3HHKHOBEHHMS NIOXKapa (B3pbIBa) B 00BbekTe B TeueHue rofga O (173) BEUHCISIOT IO popMyTie

0(I13) =1~ [1[1 - 0,(771D), (36)

rae Qi (/117T) — BeposITHOCTh BOSHUKHOBEHUS 110Kapa B i-M ITOMEIICHUN 00bEKTa B TEUCHHUE T0/1a;

1 — KOJIMYECTBO ITOMEIICHUH B 00BEKTe.

1.5. Bo3HukHOBeHHE mokapa (B3pbiBa) B JII0OOM U3 TOMENIeHUi o0bekta (coOwbitue [117)
00yCJIOBIIEHO BO3HMKHOBEHHEM II0Xkapa (B3pblBa) WJIM B OJHOM M3 TEXHOJOTHYECKUX allapaTos,
HaXOAANIMXCA B 3ToM momerieHnn (coositue I1TA;,), WM HENOCPENCTBEHHO B 00BEME HCCIICIYEMOro
nomenienus (coositue 770;). Bepostaocts Q; (I111) BEIMUCIAIOT TIO hOpMyIIe

0, (1T =1~ é[l—Q, (1ra))b-1- 0, (110)), 37)

rae O; (IITA) — BepoSTHOCTh BO3HHMKHOBEHMS MOXapa B j-M TEXHOJOTMYECKOM ammapare i-ro
MIOMEIIEHHNS B TEUESHHUE TO/1a;

Q; (I10) — BeposATHOCTh BOSHUKHOBEHUS TIOXKapa B 00beMe i-T'0 MOMEIICHUS B TEUEHUE TO/1a;

M — KOJIMYECTBO TEXHOJIOTMUYECKHUX allIapaToB B i-M ITOMEIICHHH.

1.6. Bo3HukHOBEHHE MOXapa (B3pbIBa) B JIFOOOM M3 TEXHOJOTHMUYECKHX armaparoB (coObrrue [1TAj)
WA HETIOCPEIICTBEHHO B 00BheMe momerneHus (coobitre 770;), 00yCIOBICHO COBMECTHBIM 00pa30BaHUEM
roproueil cpensl (codsrtiie /' C) B paccMaTpUBacMOM dIIEMEHTe OOBEKTa U IIOSBICHHEM B 3TOHM cpene
NCTOYHMKA 3akuranus (coositre 43). Bepostaocts (Q; (/10)) wnu (Q; (I1TA)) BOZHUKHOBEHHS MOXKapa
B paccMaTpuBaeMOM 3JIEMEHTE OOBEKTa paBHA BEPOSTHOCTH OOBEAMHEHMS (CYMMBI) BCEX BO3MOMKHBIX
MONApHBIX MepeceueHnil (IPON3BENIeHNH) CiydaliHbIX COOBITHH 00pa3oBaHMsl TOPIOYHMX Cpex U
TIOSIBJICHHS] HICTOYHUKOB 32)KUTaHUH

K N
0, (110) = O, \ \ Y\ ICx n-H3,] |, (38)
k=1 n=1
rae K — KoNuuecTBO BUJIOB TOPIOYMX BEIIECTB;
N — KOJMYECTBO HCTOYHMKOB 32)KUTaHHS;
I'Cy — coObiTHE 00pa3oBaHus k-if TOpIOYEH Cpelbl;
U3, — coObITHE TOSBIEHUS 1-TO HCTOYHUKA 3a)KUTAHU;

M— CTenraIbHBIA CUMBOJ MepecedeHrs (TIPON3BEICHUS) COOBITHIA,

U — cleluaIbHbIi CUMBOJI O0BEIMHEHNUS (CyMMBbI) COOBITHH.

BepositaocTts (Q; (110)) v (Q; (I1TA)) BEIMUCIAIOT MO alIpOKCUMHUPYIOLIeH (hopmyite

K N
o,aio)=1-[T [1 li-a-aco-omsirel, (39)
k=1 n=1
rae O; (I'Cx) — BepOosITHOCTB IOSIBJICHHS B i-M dJIeMEHTe 00BeKTa k-if roproyeii cpesibl B TEUEHHUE T0/1a;
Q; (M3,/ICy) — ycioBHas BEPOSTHOCTh IOSIBJICHUS B i-M 3JIEMEHTE OOBEKTa 1-TO HCTOYHHKA
3a)KMT'aHusl, CIIOCOOHOTO BOCINIAMEHHUTH k-yIO TOPIOUYIO Cpery.
2. PacueT BeposiITHOCTH 00pa30BaHMs roproveil cpeabl
2.1. OO6pasoBanue roproueil cpeabl (cobbiTrie [Cik B paccMaTpuBacMOM 3JIEMEHTE OOBEKTa
00YCJIOBIIEHO COBMECTHBIM IIOSIBIEHHEM B HEM JOCTAaTOYHOTO KOJIMYECTBA TOPIOYETO BEIIECTBA WU
Mmarepuaia (cobbitue [B) u okuciaurens (codbitue OK) € y4eroM MapaMeTpoB COCTOSIHHS
(Temmeparypbl, JaBIeHUS W T. A.). BepostHocTh oOpazoBanus k-ii roproueit cpemsl (Oi (I'Cy)) mns
ciy4ast He3aBUCUMOCTH coObITHi [ B 11 OK BBIUUCIISIOT 10 (hopmyrte
Q,(I'C)=0Q;(IB))-Q;(OK,,), k=1+10(m~1), (40)
rae O; (I'B;)) — BepOSTHOCTb IOSBICHHS JOCTATOYHOTO st 00pa30oBaHMs TOproYeil cpebl KonuuecTsa /-
'O TOPIOYETO BEIECTBA B i-M JIEMEHTE 00BEKTa B TEUCHHUE T0/1a;
Oi (OK,,) — BepOSITHOCTb MOSBICHHUS JTOCTATOYHOTO JUIsi 00pa30BaHUs TOPIOYCH Cpelbl KOJINYCCTBA
M-TO OKHUCIIUTEIIS B i-M DJIEMEHTE 00BEKTa B TEYEHHE IoJ1a;
k, I, m— nopsiiKoBble HOMEpa TOPIOYeH Cpe/ibl, TOPIOYEro BEIIECTBA U OKUCIIHTEIIS.
2.2. TosiBiieHHe B paccMaTpHBacMOM dJieMEHTe OOBEKTa IOpIOYero BEIIECTBa A-T0 BHIA SIBISICTCS



CJICJICTBUEM pealii3anuy Jro0oi u3 ¢, npuuuH. BepostHocts Qi (I'Bx) BEIMHUCISIOT 1O GopMyre

V4
0, (IB)=1-[] [1-0,(a,)], (41)
n=1

rae O; () — BEpOSTHOCTH pealTn3alliy JIF000H U3 O, IPUYHH, IPUBEICHHBIX HIKE;

Q; (a1) — BepOATHOCTH OCTOSIHHOTO MIPUCYTCTBHSA B i-M 3JIeMEHTE 00OBEKTa TOPIOYero BelecTBa k-To
BUJIA;

Q; (0) — BepOATHOCTH pasrepMeTH3alUH allapaToB MM KOMMYHHKAIUI C TOPIOYMM BEIIECTBOM,
PAacIONOXKEHHBIX B i-M 3JIEMEHTE O0BEKTa;

Oi (a3) — BepoATHOCTH 00PA30BaHMS TOPIOYETO BELIECTBA B PE3YNIbTaTe XUMHUYECKON PEaKLUK B i-M
JJIEMEHTE O0BEKTA;

Oi () — BepOATHOCTh CHIDKEHMS KOHLCHTpAlMW (IierMaru3aropa B TOproYeM rase, mape,
KUIKOCTH MJIH a3POB3BECH i-T0 JIEMEHTA 00BEKTa HIKE MUHIUMAIBHO JAOITYyCTUMOI;

Oi (&) — BepOATHOCTD HApYLICHUsI MEPUOANYHOCTH OYHUCTKHU i-TO BJIEMEHTa OOBEKTa OT TOPIOYMX
OTXOJIOB, OTJIOKECHHH ITBUIH, ITyXa | T. 1.;

Z — KOJIMYECTBO (%, IPUYNH, XapaKTEPHBIX JJIS i -TO 00BEKTa;

1 — TIOPSAKOBBIN HOMEP MPUUIKHBI.

2.3. Ha nefiCTBYIOIIMX W CTPOSIIUXCS 00beKTax BeposATHOCTE (Q; () peanu3anuu B i-M dJIEMCHTE
00BEeKTa O, MPUYUHBI, TPUBOMIMIEH K MOSABICHUIO A-TO TOPIOYETO BEIECTBA, BBHIYUCISIFOT HA OCHOBE
CTaTHCTUYECKHMX JAaHHBIX O BPEMEHH CYIIECTBOBAHMS TOM MPUYUHEI 110 (hopMyIIe

m
0, (ocn)=f—°~2r,-, (42)
P j=l
rae K; — xoddduimerT 6e30macHoCTH, OIpeeNieHne KOTOPOTo U3JI0KEHO B pasa. 4;
T, — AHAIM3HPYEMBII IEPUON BPEMEHH, MUH;
m — KOJMYECTBO pealn3aluil @, NPUYMHBI B i-M JJIeMEHTEe OOBEKTa 3a aHAJIM3HPYEMbIH NEpHON
BPEMEHH;
Tj — BpEMS CYIIECTBOBAHMS (%, NPHYHMHBI IOSABICHUS A-IO BUJA TOPIOYETO BeLIeCTBa HpH j-i
peayn3aniy B TSYCHHE aHATN3UPYEMOTO ITEpHoJia BPEMEHH, MHH.

OO6mue TpeboBaHUs K TIporpamme cOopa M 00pabOTKH CTaTUCTHUECKUX JAHHBIX WU3JIaXKEHBI B pa3il.
4.

2.4. B TpoeKTHpyeMBIX 3JIeMEeHTaX O0BeKTa BepoATHOCTh (0 (¢f)) BBIUHCISIOT IS TIEpHOIA
HOPMAJIbHOW OKCILTyaTalliH 3JIEMEHTAa, KaK BEPOSTHOCTb OTKa3a TEXHHMYECKHX YCTPOWCTB (M3nenmii),
00eCIIeYBAIONINX HEBO3MOXHOCTD PEAT3aUU O}, TIPUYHUH, 110 HOpMyIIe

0:(a,)=1-P(a,)=1-¢", (*3)
roe P (&) — BeposSTHOCTh 0€30TKa3HOW padOTHI MPOW3BOACTBEHHOTO OOOPYNOBaHUS (M3ICIS),
HCKJIIOYAFOLIET0 BO3MOXKHOCTD Pean3aluy O IPUYHHBL;
A — WHTEHCHBHOCTH OTKa30B IPOMU3BOJICTBEHHOTO OOOPYNOBAHMS (M3MCIHs), HCKIOYAIOIIEr0

BO3MOYKHOCTE PEANTM3aliN O TPUIHMHEL, 97

T — obmree BpeMst paboThI 000pyIoBaHUS (M3/1ENHs) 32 aHATH3UPYEMBI IEpHO BPEMEHH, .

2.5. JlaHHBIE O HAJEKHOCTH OOOpPYIOBaHUS (M3/ENNsI) NPUBEACHBI B HOPMATHBHO-TEXHHYECKUX
JIOKyMEHTaX, CTaHAapTax M MacnopTax. IHTEHCHMBHOCTh OTKa30B 3JIEMEHTOB, MPHOOPOB U amlmapaTroB
IIpUBEJICHA B pa3nl. S.

2.6. Tlpm oTCyTCTBMM CBEACHHHA O IapaMeTpax HaAeKHOCTH AaHAJIH3UPYeMOro OOOpYHZOBaHHS
(n3menus), MOCIEAHNUE OMPENEISIIOT PACUETHBIM IIyTeM Ha OCHOBE CTAaTHCTHUYECKUX JAHHBIX 00 OTKa3zax
9TOTO 000PYHOBaHUS (M3ICITH).

2.7. TosiBneHue B i-M 3/IE€MEHTE OOBEKTAa k BHIA OKHCIUTENS SIBISIETCS CIEACTBHEM pealn3alin
M000# U3 b, IPUINH.

Bepositrocts (Q; (OKy)) BBIYHCISIOT TI0 (hopMmyrte

0.(0K,)=1- [T 1-0,5,)
n=l (44)

rae Qi (by) — BEpOSTHOCTB peaM3aliy 1000 u3 b, MpUYNH, NPUBEICHHBIX HUXE;

Qi (b)) — BepOATHOCTH TOTO, YTO KOHIEHTPALMS OKHUCIUTEINS, ITOJaBAEMOI0 B CMECH i-TO 3JIEMEHTa
00BbeKTa, OOJIbIE AOIMYCTUMOH 1O TOPIOYECTH;

Qi (b2) — BepoSTHOCTH MOICOCA OKUCIUTEIS B i-H SIIEMEHT C TOPIOYMM BEUICCTBOM;

Qi (b3) — BEpOSTHOCTH, MOCTOSIHHOTO MPUCYTCTBUS OKUCIIUTEINS B i-M dJIEMEHTE 00BEKTa;

Q (bs) — BepoOSTHOCT BCKPBITHS i-TO 3JE€MEHTa OOBEKTa C TOPIOYMM BEIIECTBOM 0Oe3

b



IIPe/IBAPUTEIBHOTO IIPOIIApUBAHHS (IIPOAYBKH HHEPTHBIM Ia30M);

® 7 — KOJM4YECTBO b, NPUUUH, XapaKTEPHbBIX JJIsI i-T0 3JIEMEHTa 00BbEKTa,;

1 — TIOPSAKOBBIH HOMEP NPUYHHBI.

2.8. Bepostaoct (Q; (b)) peanu3zanuu COOBITHI, OOYCIABIMBAIOIINX BO3MOXKHOCTDH IOSIBIICHHSI
OKHCIIUTENST k-TO BHJIAa B OIACHOM KOJMYECTBE, BBIYMCISIOT ISl MPOEKTUPYEMBIX 3JIEMEHTOB MO
dopmysie (43), a [Tt CTPOSIIUXCS U ACHCTBYIOIINI 3JIEMEHTOB 110 (hopmyiie (42).

2.9. BepositHocTb (Q;: (b2)) moacoca OKUCIUTEINS B aliiapar ¢ TOPIOYMM BEIIECTBOM BBIYHCIISIFOT KaK
BEPOSATHOCTh COBMECTHOH peanu3alii ABYyX COOBITHI: HaXOKAEHMS ammapara Iof Pa3peKeHHEM
(coObiTHE S)) M pasrepMeTH3aIMHK anmapara (CoobITHe S2) 1Mo hopmyrie

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

2.10. BepositHocTb (Q; (S1)) HaXOKIeHus i-r0 dJIeMEeHTa 00beKTa I10]] pa3peKeHHeM B 00IIeM cirydae
BEIUUCIIIOT 10 (opmyne (42), NMPUHUMAIOT paBHOE EOUHUIIE, €CIH 3JIEMEHT BO BpeMs pPabOTHI
HaxXoouTCs MoJ paspekeHueM, u 0,5, eciii 3JEMEHT C PaBHOM NEPHOJUYHOCTHIO HAXOIHUTCS IIO[
pa3pexeHneM U JaBICHHEM.

2.11. BepositHocTh (Q; (S2)) pasrepMeTH3anuu i-To JIeMEHTa Ha Pa3HbIX CTAIUSAX €ro pa3paboTKH U
AKCIUTyaTalliy BEIYHUCISIOT 110 popmyre (42 u 43).

2.12 Ilpu pacuere BEpOSTHOCTH 0Opa30BaHUA B MIPOEKTUPYEMOM DIIEMEHTE O0BEKTa TOPIOYeii Cpepl
(O: (I'C)), HapymIeHUS PSKUMHOTO XapaKTepa HE YIUTHIBAFOT.

2.13. TIpu HEOOXOMMMOCTH YYHTHIBAIOT U WHBIC COOBITHS, MPUBOISIINE K 00pa30BaHHUIO TOPIOYCH
cpensl.

3. PacyeT BepOAATHOCTH NOSIBJICHUS] HCTOYHUKA 32:KMTaHUs] (MHUIIMMPOBAHUS B3PbIBA)

3.1. TlosiBIEeHUE 1-TO UCTOYHUKA 3a)KUTI'aHUs (MHULMMPOBAHUS B3PbIBa) B aHAIM3HPYEMOM dJIEMEHTE
o0bekTa (cobbiTue #3,) 00yCIIOBICHO MOSBICHUEM B HEM 71-TO SHEPTeTHUYECKOro (TEIUIOBOT0) NCTOYHHKA
(cobbrTne TH,) ¢ mapameTrpaMu, JOCTaTOYHBIMH JUISi BOCIUIAMEHEHHMsl k-i Toproueil cpenpl (coObiTHe
B,"). Bepostrocts (Q; (M3,/'Cy)) NOSBIEHUs n-TO MCTOYHMKA 32KUTAHUS B i-M DJIEMEHTE OOBEKTA
BBIUHUCIISIOT 0 (hopMyIie
rae O; (TH,) — BepOATHOCTH HOSIBJICHUS B i-M dJIeMEHTe 00BEKTa B TEYEHHUE IOfia /1-T'0 SHEPTeTUIECKOTO
(TENI0BOr0) NCTOYHHKA,;

0O: (B,}) — ycrnoBHas BEPOSTHOCTB TOTO, YTO BOCIUIAMEHSIONIAS CIIOCOOHOCTD MOSBUBLIETOCS B i-M
3NIEMEHTE OOBEKTA A-TO JHEPreTUYECKOro (TEIUIOBOI0) MCTOYHHMKA JOCTATOYHA [UIS 3a)KUTaHUS k-t
roproYei cpejibl, HaXOSIIEHCS B 3TOM JIEMEHTE.

3.1.1. Paspsig armocepHOro 3JeKTpUYECTBA B aHAIM3UPYEMOM 3JIEMEHTE 00BhEKTa BO3MOXKEH HITH
IIpHU TOPaXEHNH 00BeKTa MONHUEH (coOprtie C)), WK MPH BTOPUIHOM ee Bo3zaeHcTBruu (coObiTHe C)),
WJIM TIPU 3aHOCE B HETO BHICOKOro ToTeHIana (coositue Cs).

Bepositnocts  (Q; (TH,)) paspsma atMoc(epHOTO SIIEKTpHYECTBa B i-M JJIEMEHTE O0OBeKTa
BBIUHUCIISIOT 110 (hopMyIIe

3
0,(Th,) =1~ [1-0,(C,)], @)

rae Qi (Cn) — BEpOATHOCTH peanu3anuu mo6oit u3 C, IpU4rH, IPHUBEACHHBIX HIKE,

Qi (C) — BepoATHOCTb TIOPaXKEHHsI i-I'0 NIEMEHTa 00beKTa MOJITHUEH B TEUCHHE rofa;

0 (C;) — BepOATHOCTD BTOPHYHOTO BO3CHCTBHSI MOJIHUH HA i-i SJIEMEHT OOBEKTa B TCUCHHUE TO/a;

Qi (C5) — BepoATHOCTH 3aHOCA B i-i 3JIEMEHT 00BEKTa BEICOKOTO ITOTEHIIMANIA B TEUSHUE T0/1a;

1 — TOPSAKOBBIA HOMEP NPHYHHBIL.

3.1.2. TlopaxeHue i-ro sneMeHTa 00BbEKTa MOJHHEH BO3MOXKHO IIPH COBMECTHOM pean3aliy JBYX
COOBITHIT — mpsAMOro ynapa MONHHU (COOBITHE f) M OTCYTCTBHS HEHCIPABHOCTH, HENPABHUIBHOTO
KOHCTPYKTUBHOTO HWCIOJHCHUS WM OTKa3a MOJHHEoTBoia (coObitre t1). BepostHocts (Oi (Ch))
BEIYHUCIISIOT 110 (hopMyIIe

0;(C)=0;(t))-0; (1), (48)
rae Qi (f1) — BEpOSTHOCTD OTCYTCTBHS, HEHCIIPABHOCTH, HENPABUIILHOTO KOHCTPYKTUBHOTO HCITOTHEHHS
WM OTKa3a MOJIHUEOTBOAA, 3AIUIIAIOIIETO i-i JIeMEHT 00beKTa;
Qi (f2) — BEpOATHOCTH IPSIMOTO YZapa MOJIHUH B i-i 2JIeMEHT 00BEKTa B TSUCHHE TOIA.
3.1.3. BepostHOCTS (Q; (£2)) IPSAMOTO yIapa MOJHHH B 00BEKT BEIUHUCIISIIOT IO (GOpMyIIe

-N T
_ y.MTp
O,(,)=1-e , (49)
rze Ny, — 9UCII0 OPSMBIX YIAPOB MOJIHHH B OOBEKT, 34 IO,

T, — IPOIOJDKHTENEHOCTD Ieproia HaOIIOAeH S, TO,
Jiist 00BbEKTOB MPSIMOYTOIBHON (hOPMBI



N,, =(S+6H)-(L+6H)-n,-107, (50)
Jis KpyribIx 00bEKTOB

N,,=QR+6H)*-n,-107, (51)

rae S — JuInHa 00OBEKTa, M;
L — mmpuHa o0bekTa, M;
H — HaunOonblias BeICOTa 00BEKTA, M;
R — pamuyc obbekTa, M;
7y — CPEIHEE YHCIIO YIAPOB MOJHMHU Ha 1 KM? 3¢MHOM MOBEPXHOCTH BBLIOUPAIOT U3 TalII. 3.

Ta6nuna 3
[IponomkuTeILHOCTh TPO30BOM 20—40 40—60 60—380 80—100 u
JISSITENIbHOCTH 32 TOJI, U Oonee
CpenHee 4MCII0 yIapoB MOJHUU B TOJ 3 6 9 12
Ha 1 kM’

3.1.4. BepostHocts (O (1)) IPUHUMAIOT PaBHOW €AWHUIIE B CIIy4ae OTCYTCTBHS MOJHHE3AIIUTHl Ha
00BEKTE WIIH HATTHYUS OH_II/I6OK Ipu €€ MPOCKTUPOBAHUN U U3TOTOBJICHUU.

BBIBOI O COOTBETCTBMM OCHOBHBEIX IAapaMeTpPOB MOJIHUEOTBOIA TPEOOBAHHSAM, MPETBSIBIIEMBIM K
MoJHHe3amuTe 00beKToB 1, 2 W 3-i Kareropwil AenaioT HAa OCHOBAaHHM PE3YJBTATOB IPOBEPOYHOTO
pacdera M JeTaJbHOTO oOCiemoBaHHA MoiHMEoTBoma. OCHOBHBIC TpeOOBaHHS K MOJHHEOTBOAAM
00bekToB 1, 2 1 3-i kareropuii npuseneHsl B CH-305—77. [1py Hamu4uy MOTHIE3ANUTH BEPOSTHOCTh

(O (t)) BEIUHCTSIOT TIO hOpPMYITE

K m
Qi(e)="—=} 7, +(1-B), (52)
=
rae K; — KodduimerT 6e30macHOCTH, ONpeeNieHne KOTOPOTO U3JI0KEHO B pas3i. 4;

T, — aHAIM3HPYEMBbIH IIepHOJ] BPEMEHH, MUH;

T; — BpEMs CYLIECTBOBAHHS HEUCIIPABHOCTH MOJIHUEOTBOAA IIPH j-i €€ peasn3alliy B TEUCHUE TO/a,
MUH;

M — KOJIMYECTBO HEHCIPABHBIX COCTOSIHIH MOJHUE3AIIHTHI;

B — BepositHOCTE Ge30TKasHON paboThl MomHHe3aIuT ($=0,995 Npu HaIWYAM MOJHHE3AIHTHI
tuna A u $=0,95 1pu HaNHYNKM MOJHUE3ANMTHI THIIA B).

Jnsi IpOeKTHpYyeMBIX OOBEKTOB BEPOSTHOCTH OIMIMOKM TPH MPOCKTHPOBAHUM MOJHHE3ALIUTHI HE
PacCUUTHIBAIOT.

IIpu pacuere Q; (#) cymiecTByIOLIEH MOJHHE3AIUTHl HApyIIEHWE NEPHOIUYHOCTH HPOBEPKU
CONPOTHBIICHUS 3a36MIIMTENICH (OAMH pa3 B J[Ba Iofia) PACICHUBAIOT KaK HAXOXICHNE MOIHHE3AIIUTHI B
HEHCIIPAaBHOM  COCTOSIHMM. Bpemsi  cymecTBOBaHHMS 3TOH  HEHWCIPABHOCTH — ONPEIENSIOT  Kak
MIPOIODKUTENHFHOCTD IEPHOIa MEXK Ty 3aIlITAHMPOBAaHHBIM U (hJaKTHUECKUM CPOKAMH ITPOBEPKH.

3.1.5. BepositHOCTh (Q; (C2)) BTOPHYHOTO BO3JCHCTBHS MOJHUU Ha 00BEKT BBIYHUCIISIOT IO (POpMYIIe

0:(Cy)=0;(t)- 0i(t3), (53)
rae Qi (£3) — BepOATHOCTH OTKa3a 3allIUTHOTO 3a3€MJICHUS B TEUEHHUE TO/a.

3.1.6. BepositHOCT (Q; (#3)) TIpH OTCYTCTBHHM 3AIIUTHOTO 3a3€MJICHUS WJIHM MEPEMBIYEK B MECTax
COMMKEHUST METaJUIMYECKUX KOMMYHHUKAIIMN MPUHUMAIOT paBHOW eauHuIe. BepostHocth (Qi (t3))
HEHCIIPaBHOCTH CYIIECTBYIOIIEH CHCTEMBI 3alIUThI OT BTOPUYHBIX BO3/ICHCTBUI MOJHUM OIIPENEIIIOT Ha
OCHOBaHHH PE3yNBTAaTOB €€ 00CIeOBaHUS aHATOTUYHO BeposTHOCTH (O () 1o dopmyrie (42).

Jnst IpOeKTHpYeMBIX OOBEKTOB BEPOSTHOCTh OTKA3a HEHCIIPABHOCTH 3Al[UTHOTO 3a3€MJICHHS HE
pacCUUTBIBACTCA, @ IPUHUMAETCS] PAaBHOW €MHUILIE WM HYIIO B 3aBUCHMOCTH OT €€ HaJIM4YHsI B IPOEKTE.

3.1.7. BepositHOcTs (Q; (C3)) 3aHOCA BBICOKOTO MOTCHIHANA B 3AIMUIIAEMBIA OOBEKT BBIYHCIISIOT
anasiorngHo BeposrHoctH (O (C)) mo (53).

3.1.8. Beposraocts Q; (¢2) mpu pacuere (Q; (C2)) u (Qi (C3)) BeraucHsoT no dopmyse (49), npuuem
3HaveHws mapaMeTpoB S u L B popmynax (50 u 51) mHeobxomumo yBenmmauts Ha 100 M.

3.1.9. Dnexrpuueckass HCKpa (Iyra) MOXeET IOSBHTbCS B AHAJIM3MPYEMOM 3JIEMEHTE OOBEeKTa
(cobbrtne TH,) Tpu KOPOTKOM 3aMBIKAHWU JIICKTPOIPOBOIKH (COOBITHE ei,), TpPHU TPOBEACHUU
3JIEKTPOCBAPOYHBIX paboT (COOBITHE €;), IPH MCKPEHHHU 3JIEKTPOOOOPYIOBaHMS, HE COOTBETCTBYIOIIETO
10 WCTIONIHEHUIO KAaT€rOpUH M TPYIIE TOpIoYel Cpelbl, HaXOMAIIEHCss B 9TOM dJIeMeHTe (COOBITHE e3),
U pa3psjax CTaTUYECKOro JIEKTPUYECTBa (COOBITHE €4).

Bepositnocts (Q; (TH,)) BEIMUCIAIOT 10 opMyIte



0,(T,)=1-11[1-0,(c, ) (54)

rae O; (en) — BEPOATHOCTH peasM3aIliy JI000H U3 e, IPUYHH, IPUBEICHHBIX HIKE;

O (e1) — BEpOATHOCTH MOSBICHUS UCKP KOPOTKOTO 3aMBIKAHHUS AJICKTPOIIPOBOIKHU B i-M SIIEMEHTE B
TEUCHHUE TO/Ia;

O: (e2) — BEpOATHOCTH MPOBEACHUS JIICKTPOCBAPOUHBIX PadOT B i-M dJIeMEHTE OOBCKTa B TCUCHHE
rona;

O; (e3) — BEPOSATHOCTH HECOOTBETCTBUS ICKTPOOOOPYIOBAHUS i-TO BJICMEHTa 00BEKTa KATCTOPUU U
TpYIIIe TOproYeii cpeipl B TEUCHHE TOAA;

Qi (es) — BEpOSITHOCTh BO3HUKHOBCHHS B [-M 3JIEMEHTE OOBEKTa pa3psIOB CTaTHYCCKOrO
JJIEKTPUYECTBA B TEUEHHUE IO/1a;

Z — KOJIUYECTBO €, IPUYUH;

7 — TOPSAKOBBIA HOMEP MPUYKHBL.

3.1.10 BepositHocth (Q: (e1)) MOSBICHHS B i-M JJICMEHTE OOBEKTa HCKDP KOPOTKOTO 3aMbIKaHUS
BBIYUCIISIOT TOJBKO JUTSI ICHCTBYOIIMX M CTPOSIIIAXCS IEMEHTOB O0BEKTOB 110 POpMyIie

0:(e))=0;(v))-0:(vy)- 0:(2), (55)

rae Qi (Vi) — BEpOSATHOCTH BO3HUKHOBEHHS KOPOTKOTO 3aMBIKAHUS JJIEKTPOIPOBOAKU B i-M3JIEMEHTE
00BEKTa B TEUYECHHE I'OJ1a;

Oi (V2) — BEpOATHOCTH TOTO, YTO 3HAYCHHUH JIEKTPUIECCKOTO TOKA B i-M JIIEMEHTE OOBEKTa JIC)KUT B
JTIara3oHe TOKapOOIIaCHBIX 3HAYCHHI;

O (Z) — BepoOsATHOCTh OTCYTCTBHS WIJIM OTKa3a alapaToB 3alllUTHI OT KOPOTKOrO 3aMBIKAHHS B
Te4YeHUE roja, onpenensaoomascs no m. 3.1.30.

3.1.11. BepostHocth (Q; (Vi)) KOPOTKOrO 3aMBIKaHHUS JJICKTPOIPOBOIKHA HA JCHCTBYIONIMX U
CTPOSIIUXCS 00BEKTaX BBIYHCIISIOT HA OCHOBAaHUH CTaTHCTHUSCKHUX JTAHHBIX M0 (opmyite (42).

3.1.12. Beposrtaocth (O (V2)) HAXOKICHHS 3IEKTPUYCCKOrO0 TOKA B JHANA30HE MOXKAPOOMACHBIX
3HAYCHUI BBEIYUCIISIOT IO (hOpMYyITe

I, -1
_ 2 1
Q,-(vz)——] 7 (56)
k3 10
e IK_3 — MAaKCHUMaJIbHOC YCTAHOBUBHICCCSA 3HAYCHUC TOKa KOPOTKOIO 3aMbIKaHUA B Ka6ene 501051

IIPOBOJE;

Iy — JUTMTENTHPHO TOMYCTUMBINA TOK JUIS KaOeIs WK TPOBOJIA;

1} — MMHMMaJbHOE 10KapoOoIacCHOE 3HaYEHHE TOKa, IIPOTEKAIOIIEro 110 KaOeto MITH IPOBOLY;

I, — MakcuMmanbHOE MOXKapOOINaCHOE 3HA4YEHHE TOKa, IPOTEKAIOIIEro 1o Kadeio, ecinu [, Oonblie
15, TO ipUHUMAIOT =5

3HayeHUsT TOKOB [1 W [, ONpEOensfoT JKCIEepUMEHTanbHO. Jlist kabenmeid W MPOBOMOB C
MOJIMBUHWIXJIOPUAHON u3omsiuen [,=2,5, I, a 3Hauenue L=21 I, u 18 I, amsa kabens u mpoBona
COOTBETCTBEHHO. B oTcyrcTBHM MaHHEIX 10 [ 1 [; BeposaTHOCTH (O (V2)) IPUHAMAIOT PaBHOIL 1.

3.1.13. BepositHocth (Q; (e2)) mpoBeAeHHs B i-M dJIeMEHTe OOBEKTa 3JIEKTPOCBAapOYHBIX PadOT
BBIYHCIISAIOT TOJMBKO I ACHCTBYIOLIMX U CTPOSIIUXCS IEMEHTOB OOBEKTa HA OCHOBE CTaTHCTHYECKUX
JMAHHBIX 10 Gopmyrie (42).

3.1.14. BepositHocTs (O (e3)) ipu HETIPEPBIBHOH paboTe 3IeKTPOo0OOPYIOBaHHUS IPUHIMAIOT Ha BCEX
00BEKTax PaBHOM €AUHHUIIE, ECIN IEKTPOOOOPYAOBAHIE HE COOTBETCTBYET KATErOPUH U TPYIIIE TOprodeh
cmecu, win 10® — ecnu coorBercTByer. [lpu mepromideckoil pabote 3IEKTPOOOOPYIOBAHHSA H €ro
HECOOTBETCTBHUS KAaTerOPHH W TPYIIe Toprodeil cpeabl BeposaTHOCTH (O (e3)) BBIUMCIAIOT aHAJIOTHIHO
BepositHOCTH (O () 10 dpopmyrre (42). Ecam amexTpudeckast UCKpa MOSBILIETCS JIUIIb TIPU BKIFOUYCHUT
U BBIKIFOYEHHH JJIEKTPOOOOPYIOBAaHMS, HE COOTBETCTBYIOIIETO KaTerOpHH M TPYIIE TOPIOYEH Cpensl
(TIpy 1 BKJIIOYCHUSIX M BBIKIIOYEHMSX, TO BEPOATHOCTH ((Qi(€3)) BBIUHMCIAIOT aHAJOTUYHO BEPOSTHOCTH
(O (t2)) mo popmyre (49). B ciydae coOTBETCTBHUS 3IEKTPOOOOPYIOBAHISI TOPIOYCH Cpejie, BRIIUCICHHOE
o popmyne (49) snauenue Bepositaoct (Q; (es)) ymuoxaror na 107,

3.1.15. BepostHOCTE (Qi (es)) ToOsSBIEGHWS B I-M D3JEMEHTE OOBEKTa WCKP CTAaTHYECKOTO
AJNIEKTPUYECTBA BBIYUCIIAIOT 110 (hopMyIie

0;(ey) =0 (X)) 0;(X5), (57)
rae O (Xi1) — BeposTHOCTH HOSBICHUS B i-M 3JIEMEHTE YCIOBHM UL CTaTHYECKOW AIIEKTPH3ALUU B
TEUEeHHE TO/1a;
O; (X2) — BepOSATHOCTb HAJIMYMSI HEUCIPABHOCTH, OTCYTCTBHS WIIM HEed()(HEKTUBHOCTH CPEACTB

3aIUTHI OT CTATHYECKOTO JICKTPHYECTBA B TCUCHHE TO/1A.
3.1.16. BepostHocth (Q; (X1)) NpUHUMAIOT PABHOW EIUHMIIEC, €CIU B i-M DJJEMEHTE OObeKTa
NPUMEHSIOT W BHIOMPAIOT BEIIECTBA C YACIBHBIM OOBEMHBIM JJIEKTPUYSCKUM CONPOTUBICHHEM,
npessimaromum 10° Omx1. B octanbhbix cinydasx (Q; (X1)) NpHHUMAIOT PABHOM HYJIIO.
3.1.17. BepostHocts (Q; (X;)) TUPHHMMAIOT paBHOH COWHHWIIC TPA OTCYTCTBHH WA



Hed((PEKTUBHOCTH CPEIACTB 3aIUTHl OT CTATHMYECKOro JieKTpudectBa. BepostHocth (O (X2))
HEHCIIPAaBHOCTH CPEACTB 3allUThl B JCHUCTBYIOUIMX JJEMEHTAaX BBIYHCISIIOT HAa OCHOBaHHHU
CTaTHCTUYECKHX JTAaHHBIX aHAJOTUYHO BeposTHOCTH (Q; (¢h)) o Gopmyste (42).

BepositaocTb (O; (X2)) B MPOEKTUPYEMBIX 3JIEMEHTaX 00BEKTa BHIYUCIIAIOT aHATIOTHYHO BEPOSTHOCTH
(O: () mo popmyrie (43) Ha OCHOBaHHMH JAHHBIX O HAJCKHOCTH MPOCKTHPYEMBIX CPEIICTB 3aIUTHI OT
CTaTUYECKOTro IEKTPUYECTBA (HApHIMep CPECTB MOHU3ALNH HIIH YBIQKHEHHS BO3IyXa U T. I.).

3.1.18. ®puKIMOHHBIE UCKPBI (UCKPHI yAapa U TPEHUs) MOSBISAIOTCA B aHAJIU3UPYEMOM 3JIEMEHTE
obbekra (coobitue T/,) npu NPUMEHEHHH UCKPOOITACHOTO HHCTPYMEHTA (COOBITHE f1), TIPH pa3pyILICHUH
JBIDKYIIUXCS y3J0B W Jeraneil (coObithe f;), mpH INpuMEeHeHWH pabounmu o0OyBH, NHOIOUTOM
MeTAJUIMYECKUMHU HaOOMKaMu M TBO3IAMHU (COOBITHE f3), TIPH MONAJaHUK B JBHKYIIHUECS MEXaHH3MBI
MIOCTOPOHHHX MPEAMETOB (COOBITHE f4) U T. [., IIPU yIAPe KPBIILIKKA METAUIMYECKOro JIfoKa (COOBITHE f5).
BepositaocTs (Q; (TH,)) BRMHACIAIOT 110 (popMyIe

0,(TH,)=1- 11[1-0,£,) (58)

rae Qi (f,) — BEpOSATHOCTb peaNn3aluy JII000H U3 f, IPUYHH, IPUBE/ICHHBIX HIXKE;

Oi (fi) — BepoOsATHOCTH MPUMEHEHHS B i-M dJIEeMEHTE 00BEKTa METAJUIMYECKOro, IUIH(OBATLHOTO U
JIPYTOro HCKPOOIIaCHOTO MHCTPYMEHTA B TEUCHHUE T0/1a;

O (f2) — BepoOATHOCTb pa3pyLICHHs JABWKYIIUXCS Y3JI0B M JeTaledl i-ro asjieMeHTa oObeKTa B
TEUEeHHE T0/1a;

Oi (f3) — BEpOSITHOCTB MCHOJIb30BaHUs pabounMu 00yBH, TTONOUTON METANTMUECKUMH HaOOMKaMU 1
TBO3/ISIMH B i-M dJIeMEHTE 00bEKTa B TEUCHHUE T0/1a;

O (f4) — BepOATHOCTb MOMAJaHuUs B JIBHKYIINECS MEXaHU3MBbI i-T0 3IEMEHTa 00bEeKTa ITOCTOPOHHUX
MPEIMETOB B TEUECHHE TOJ1a;

O; (fs) — BepOATHOCTH yaapa KpBIIIKA METAJUIMYECKOro JIFOKa B i-M 3JeMEHTE O0BEKTa B TCUCHHE
roja;

1 — TIOPSAKOBEIN HOMEp MPHUYHHBL;

Z — KOIIMYECTBO f, IPUUUH.

3.1.19. Beposraocts (Q; (fi)) BBIUHCISIOT TOJBKO U JEHCTBYIOIINX ¥ CTPOSIIUXCS SIEMEHTOB
00BEKTa Ha OCHOBAaHHUW CTATHCTHYECKUX JNAaHHBIX aHATOTHMYHOTO BepoATHOCTIM (Qi (o)) u (O (%)) mo
dopmynam (42 umm 49).

3.1.20. BepostaocTs (Q; (f2)) I IEHCTBYIOIINX W CTPOSIIIXCS HIEMEHTOB 00BEKTa BEIYHCIISIOT Ha
OCHOBaHHH CTaTHCTHYECKUX JTaHHBIX aHAIOTHYHO BepoaTHOCTH (O (h)) mo popmyme (43).

Jis  TpoeKTHpyeMBIX 3JeMEHTOB O00BeKTa BeposSTHOCTH (i (f2)) BBIUHCISIIOT aHAJIOTHYHO
BepositHOCTH (O () o popmyrie (43) Ha OCHOBAHWH ITapaMeTPOB HAIS)KHOCTH COCTABHBIX YaCTEH.

3.1.21. Beposraocts (Q; (f3)) u (O (fs)) BBIUNCISAIOT TOJMBKO U ACHCTBYIOIINX M CTPOSIIUXCS
AIIEMEHTOB 00BEKTA aHATIOTUYIHO BeposTHOCTH (Q; () 1o dpopmyrie (42).

3.1.22. BeposaraocTts (Q; (f4)) BEIYMCISIOT A7 AEUCTBYIOIIUX U CTPOSIINXCS 3JIEMEHTOB OOBEKTa Ha
OCHOBaHWHU CTaTHCTHYCCKUX MNAHHBIX aHaJormdHo BeposTtHocTH (Q;i (O)) mo dopmyne (42), a mis
MIPOEKTUPYEMBIX IEMEHTOB 10 Gopmyrie (43), Kak BepOITHOCTh OTKa3a 3alIUTHBIX CPEICTB.

3.1.23. OTkpbITOC TUTaMsI W HWCKPHI TMOSBIIIOTCA B i-M dJieMeHTe o0bekTa (coObrtme TH,) mpu
peanu3arun Jr000i n3 IpudnH A, Bepostaocts (Q; (74,)) BRHHCISIOT IO popMyTie

V4
0,(rn,) =1~ [T 1-0,(h,)] . (59)
n=l
rae Qi (h,) — BEpOSITHOCTB pean3aliiu Ji000it U3 s, MPUYNH, NPUBEACHHBIX HUXKE;
Qi (h1) — BEpOSTHOCTB CXKMTaHUS TOIUIMBA B IIeYax i-ro 3JeMeHTa 00beKTa B TEUCHHUE T0/1a;
0O (h) — BepOSITHOCTH MPOBEICHHS 'a30CBAPOYHBIX U JPYTHX OTHEBBIX PAa0OT B i-M JJIEMEHTE
00BEKTa B TCUCHHE I0J1a;
Qi (hs) — BepOATHOCTH HECOOIIONICHUS peKMa KypeHHS B i-M 3JIEMEHTE OOBEKTa B TEUCHHUE TO/a;
O (hs) — BepOSTHOCTh OTCYTCTBHS WJIM HEHCIPABHOCTH HCKPOTAaCHUTENICH Ha BUTaTEIIX
BHYTPEHHETO CrOpPaHuUs, PACIIONIOKEHHBIX B i-M 3JIEMEHTE 00BEKTa B TEUECHHE T0/1a;
Qi (hs) — BepOSATHOCTH UCTIONBH30BAHUS PAOOUNMH CTIIMUEK, 3KUTATOK HII TOPEIOK B i-M dJIEMEHTE
00BEKTa B TEUECHHE TOJ1a;
Oi (hs) — BEpOATHOCTH BBIOPOCOB HArpeToro ra3a u3 TEXHHYECKOro OOOPYHIOBAaHHUS B i-M DJIEMEHTE
00beKTa B TEUCHHUE TOJIA;
Z — KOJIMYECTBO MIPUYMH;
1 — TIOPSAKOBEIA HOMEp TIPHUYNHEI.
3.1.24. BepositHocTs (O (1)) BEIMHACIAIOT IS BCEX DJIEMEHTOB 00beKTa 1Mo (hopmyIIe



Tp

K m
0,(h)===Y 1, (60)
j=1
rae K; — ko3 punmeHt 6e30macHOCTH, OMpe/IeieHre KOTOPOro U3JI0KEHO B pasl. 4;
T, — aHaJM3UPYyEMbIil Iepuojl BpEMEHHU, MUH,;
m — KOJIMYECTBO BKJIIOYEHUH II€YH B TCUEHUE AHAJIM3UPYEMOT'0 IEpHUOJa BPpEMCHU
T; — BpeMsi pabOTHI [IEYH i-T0 dJIeMEHTa O0BEKTa IIPH j-M €€ BKIIIOYECHUH B TEYEHHE aHAIU3UPYEMOTO

Nepuoja BpeMEHH, MUH.
3.1.25. Beposithoctu (Q; (1)), (Oi (h3)), (Oi (hs)), (Oi (hs)) u (Oi (hs)) BBIYHMCISIOT TOJBKO IS
JIEWCTBYIOIMX U CTPOSIIUXCSI OOBEKTOB HA OCHOBE CTATHCTHYECKUX JIAHHBIX aHAJOTMYHO BEPOSITHOCTH
o ¢opmyiie (60).
3.1.26. Harpes BelecTBa, OTACIBHBIX y3JI0B U MMOBEPXHOCTECH TEXHOIOIMIESCKOr0 000PYIOBAHHUS {-TO
3NIeMEHTa 00BEKTa, KOHTAKTHPYIOUINX C TOPIOYeH Cpenoi, BBIIIE JOMYCTUMON TeMIlepaTypsl (coObITHE
TH,)) BO3MOKEH ITpyU peaiu3anuu Jr00i u3 K, mpuunH. BeposTHOCTh BEIYUCIISIOT 10 (hopmysie

8
0,(TH,) =1~ M[1-0,(K,)], (61)
rae Qi (Ky) — BEpOsITHOCTh pean3aliiy J1t000i n3 K, IpHYKH, IPUBEICHHBIX HIXKE;
O; (Ki) — BepOsATHOCTh HarpeBa TOPIOYETO BEIIECTBA WM ITIOBEPXHOCTH OOOPYIOBAHUS i-TO

9JIeMeHTa 0OBEKTa TMPH BOSHUKHOBEHUH MEPETPY3KH JIEKTPOCETH, MAIIWHBI M allapaToB B TeYEHHE
roja:

O; (K>) — BeposITHOCTh OTKa3a CHCTEMBI OXJIQXKJCHUS ammapara i-ro 3JeMeHTa 00beKTa B TEUEHHE
roa;

Oi (K3) — BepoSTHOCTh HarpeBa IOBEPXHOCTEH M TOPIOYMX BEIIECTB NPH BO3HUKHOBCHHUH
TIOBBILICHHBIX TEPEXONHBIX CONPOTHBICHUH JJIEKTPHUYECKUX COEIMHEHUH i-ro dJieMeHTa OO0beKTa B
TEUeHHE To/1a;

i (K4) — BepOsITHOCTB MCIIOJIB30BaHHS AJIEKTPOHArPEBATEIbHBIX TPUOOPOB B i-M dJIEMEHTE 00bEKTa
B TEUCHHUE TOJ1a;

O (Ks) — BepOSTHOCTh HarpeBa NMOBEPXHOCTEH NPH TPEHWH B TONUIMITHUKAX B I-M 3JIEMEHTE
00BEKTa B TEUECHHE I0J1a;
Oi (Ks) — BepOATHOCTh pa3orpeBa OT TPEHHs TPAHCIOPTHBIX JIGHT U MPUBOAHBIX pEeMHEH B i-M

9NIEMEHTE B TEUECHHE TOJ1a;

O; (K7) — BeposiTHOCTH HarpeBa IMOBEPXHOCTEH MHCTPYMEHTA M MaTepHaNIOB NpHU 00paboTKe B i-M
JNIeMeHTe 00beMa B TEUCHHUE TOJ1a;

O; (Ks) — BeposSITHOCTb HarpeBa TOpPIOYMX BEILECTB B i-M OJJIEMEHTE OOBEKTa 0 OIaCHBIX
TEMIIEpaTyp 10 yCIOBUSAM TEXHOJIOTHIECKOTO Mpolecca B TEIEHHUE roja.

3.1.27. Tleperpy3ka a/IeKTpUUECKIX KOMMYHHUKAIWH, MaIllMH U anmaparoB (cobbitue K;) BO3MOXHA
IIPU HEWCIIPABHOCTH WM HECOOTBETCTBHH allllaApAaTOB 3aAILUTHI AIEKTPHUECKUX CETeH, a Takke Ipu
peanu3anuu 100l U3 MPUIUH Yo,

BepositaocTs (Q;i (K1)) BEIUUCISIOT 0 (hopmyrte

6
0.(K))=11= 1 [1=-0;(»,)] { -Q:(2), (62)
m:
rae Qi (Vm) — BEPOATHOCTH PEANH3ALNH JIFO00H U3 Yy MPUINH, TPUBEACHHBIX HIKE;
O; (1) — BEpOATHOCTh HECOOTBETCTBHS  CEUCHHUsS]  DIICKTPOMPOBOJHUKOB  HArpy3ke
ANIEKTPOITPUEMHHKOB B i-M DJIEMEHTE B TEUCHHE TOJ1a;
O: (2) — BEpOATHOCTH MOAKIIOUCHUS JOMONHUTEIBHBIX JIICKTPOIPUCMHAKOB B i-M JJIEMCHTE

00BeKTa B NEKTPOIIPOBOIKE, HE PACCUIMTAHHON Ha ATy HATPY3KY;

Qi (y3) — BepOATHOCTH YBEINYEHHUS MOMEHTA Ha By 3JIEKTPOABUraTellsl B i-M dJIEeMEHTE O0BbEKTa B
TEYCHHUE TOJ1a;

i (y4) — BEpOATHOCTb NOBBIIICHHST HAIPSDKEHHS B CETH i-TO JIeMEHTa O0BEKTa B TEUCHUE TO/a;

Oi (y5) — BeposITHOCTB OTKIIOUCHNUS (Pa3bl (AByX(a3HBIA peXUM pabOTHI B yCTaHOBKAX Tpex(a3HOro
TOKa) B CETH i-T0 DJIEMEHTa 00bEKTa B TEUCHHUE T0/1a;

Oi (¥s) — BEpOATHOCTH YMEHBIICHHSI CONPOTHUBIICHUS HJIEKTPOIPHEMHHUKOB B i-M 3JIeMEHTE 00beKTa
B TEUEHHE TOJ1a;

Oi (z) — BepOATHOCTb OTCYTCTBHSI HEUCIIPAaBHOCTH WJIM HECOOTBETCTBHSI alllapaTtoB 3allUThI
ANEKTPUYUECKUX CHCTEM [-TO DJIEMEHTa 00BEKTa OT IePerpy3Ku B TEUSHHUE TO/1a.

3.1.28. BepostHoctu (O (31)), (O (32), (O (vs), (Oi (¥5)), (Oi (V6)) BBIUUCISIOT TOJNBKO IS
JIEHCTBYIOIINX U CTPOSIIMXCSA OOBEKTOB aHATOru4YHO BepositHocTH (Q; (41)) o gopmyite (60).

3.1.29. BepositHocTh (Q; (V3)) BBIYHCISIOT IS ACHCTBYIONIMX U CTPOSIINXCS 0O0bEKTOB aHAJOTHYHO
BepositHOCTH (O (F1)) o opmymne (60)), a 1151 TPOSKTUPYEMBIX OOBEKTOB aHAJIOTHYHO BepOSTHOCTH (i



(on)) mo dopmyne (43), Kak BEpOSTHOCTb 3aKJIIMHHMBAHUS MEXaHM3MOB, NPUBOAMMEBIX B JIEHCTBHE
JNIEKTPO/IBUTATEIIEM.

3.1.30. BepositHocTh (Q: (2)) BBIYHCISIOT JUIs ACHCTBYIOIIMX 3JIEMEHTOB OOBCKTA aHAJIOTHYHO
BepositHocTh (Q; (1)) mo dopmyne (60), Uit TPOSKTUPYEMBIX 3JIEMEHTOB IPH OTCYTCTBHH allllapaToB
3alIUTHl IPUHUMAIOT PAaBHOW €IMHHUIIE, a NMPH UX HAJIWYMUU BBIYUCISIOT aHAJIOTHYHO BepositHOCTH (O
(o)) mo popmyie (43).

3.1.31. BepositHoctr (Q; (K>)) BBIYHCISIOT JJIsl TPOCKTUPYEMBIX SJICMEHTOB OOBEKTa aHAJIOTHYHO
BepositHocT (Qi (0n)) 1o dopmyne (43), Kak BEpOSTHOCTh OTKa3a YCTPOMCTB, OOCCIICUMBAOIIMX
OXJIaXKJICHHE ammapata, a A CTPOSAIIUXCS U JeHCTBYIOMUX 3JIEMEHTOB aHAJIOTHUHO BeposiTHOCTH (O
(1)) mo hopmyme (60).

3.1.32. Bepostrocts (O (K3)), (Oi (K4)) u ( Oi (K)) BBIYMCISIOT TOJIBKO JUIS EHCTBYIOIMX U
cTposmuXcst 00BEKTOB aHAIOTHYHO BeposTtHOCTH (O (41)) o dopmyie (60).

3.1.33. BepositHoctb (Q; (K5)) 1 (Q; (K7)) BBIYHCISIOT Ul NPOEKTUPYEMbIX 3JIEMEHTOB OOBEKTa
aHasiorngHo BepositHocTH (Q; () mo dopmyne (43), kKak BEpOATHOCTH OTKa3a CHCTEMBI CMa3KH
MEXaHHU3MOB i-TO JJIEMEHTA, a JUI CTPOSAIINXCS U ACHCTBYIOIIMX 3JIEMEHTOB aHAJIOTMYHO BEPOSTHOCTH
(O (1)) 1o hoputyzte (60).

3.1.34. BepositHocth (Q;i (K3)) TpUHMMAIOT pPAaBHOW €IWHUIE, €CIHM B COOTBETCTBUU C
TEXHOJIOTHYECKOH HEOOXOAMMOCTHIO TPOUCXOUT HATPEB TOPIOYMX BEMIECTB 10 OMACHBIX TEMIIEpatyp,
WJIH HYITIO, €CJIA TaKOW MPOIIECC HE TIPOUCXOINT.

Bepositrocts (Q; (TH,)) OSBIEHHS B TOPIOYEM BEIIESCTBE HIIM MaTepHalie 09aroB SK30TCPMHICCKOTO
OKHCJICHUS WJIH Pa3JIoKeHNUs, IPHUBOMAMINX K CAMOBO3TOPAHUIO, BEIYHCIISIOT IO (hOpMyIe

3
0,(TH,)=1= 11 [1-0,(m,)}, (63)

rne Qi (m,) — BEpOSTHOCTD peau3aluu Jr00H U3 m, MPUUWH, TPHUBEACHHBIX HIDKE;
Qi (mi) — BEPOATHOCTH TOSBIICHUSA U i-M JJIEMCHTE OOBEKTa Ouara TEIIOBOTO CAMOBO3TOPaHUS B
TEUCHHE TOJ1a;

Qi (m2) — BEPOATHOCTh TMOSBICHUS B [-M JJIEMEHTE O0OBbEMa Odara XHMHUYCCKOIO BO3TOPaHUS B
TEUCHHE TOJ1a;
O; (m3) — BEPOATHOCTL TMOSBICHHUS B I-M DJICMEHTE OOBEKTa oOuara MHKpPOOHOJIOIHYECKOro

CaMOBO3TOPAHUs B TEUECHHE IO/A.

3.1.35. BepositHOCTB (Q; (711)) BBIUMCISIIOT JJIs1 BCEX JIEMEHTOB 00BeKTa M0 hopMyIie

Q;(m)=0,(R)-0;(P,), (64)

rae Qi (P1) — BepOSTHOCTD MOSIBICHUS B i-M dJIEeMEHTE 00BEKTa B TEYEHHE rofja BELIECTB, CKIOHHBIX K
TEIJIOBOMY CaMOBO3TOPaHUIO;

Oi (P,) — BepoOsTHOCTh HarpeBa BEIIECTB, CKJIOHHBIX K CaMOBO3TOPaHMIO, BBIIIE OE30MacHOU
TEMIIEPaTypHlI.

3.1.36. BepositHocTb (Q; (P1)) BBIUUCISIIOT JUIsl BCEX AJIEMEHTOB 00bekTa 1o opmynam (60 nm 43).

3.1.37. Bepostaoctb (Q; (P,)) MpUHUMAIOT PAaBHOH eJUHUIIE, ECIM TEMIIEpaTypa Cpelbl, B KOTOPOH
HaXOJUTCS 9TO BEIIECTBO, BBIIIEC MM paBHa OE30ITaCHOM TeMIlepaTrype WM HYINIO, €CH TeMIleparypa
Cpelbl HUXKE ee.

BesonacHyio Temneparypy cpeabl sl BEHIECTB, CKIOHHBIX K TEIUIOBOMY CaMOBO3TOPaHUIO (Z;), °C,
BBIUHUCIISIOT 10 (hopMyIie

ts =0,7t,, (65)
rJe f. — TeMIeparypa caMOBO3rOpaHUsl BEllecTBa, BerancisiemMas o 1. 5.1.6, °C.
3.1.38. BepostrocTb (Q; (m2)) BEIMHUCIAIOT IS BCEX AIIEMEHTOB 00BEKTa 110 popMmyIie
0:(my)=0;(g1) 0;(g2), (66)
rae Qi (g1) — BEpPOATHOCTH TOSBICHHS B i-M 3JIEMEHTE€ OOBEKTa XMMHYECKH AKTUBHBIX BEIIECTB,
pearupyromux Mexy co0oi ¢ BblieneHHeM OOJIBIION0 KOJIMYECTBa TeIia, B TEUCHUE TO/1a;

0i (g2) — BEpOATHOCTH KOHTAKTA XMMHYECKH aKTHBHBIX BEIIECTB B TCUCHHUE TOJa.

3.11.39. BepositHoctu (Qi (21)) u (Oi (g2)) BBIUHCIAIOT aHAIOrw4dHo BepositHoctH (QO; (A1) 1o
dopmyie (60), ecnu peanusanust COOBITHIA g U g, OOYCIOBJICHA TEXHOJOTMYECKUMH YCIOBHSAMHU HIIU
MEPOIPUATUSMH OPTaHU3ALMOHHOIO XapakTepa M BBIYUCIIOT aHAJIOTMYHO BeposTHOCTH O; (OL) 110
dopmyie (43), ecru STH COOBITHS 3aBHCAT OT HaJIS)KHOCTH 000PYIOBaHHUS.

3.1.40. BepositHocts ((Qi (m3)) pacCUMTHIBAIOT TSI IEHCTBYIOIIMX M CTPOSIIUXCS OOBEKTOB
aHayiorugHo BepostHocTd (O (41)) mo dpopmyie (60).

3.2. BepositHocth (O (B,’f )) TOro, YTo BOCIUIAMCHSIIONIASCS CIHOCOOHOCTh MOSBHBILICTOCA B [-M

3NIEMEHTe OOBEKTa 7-TO SHEPTeTHYECKOro (TEIUIOBOTO) HMCTOYHHKA JOCTATOYHA JUIA 3aKHUTAaHUS K-U
TOPIOYCH Cpelpl, HAXONMAIIEHCS B 3TOM dJIEMEHTE, OIPEAeseTCsl SKCIICPUMEHTAFHO WIH CPaBHEHUEM
IapaMeTpOB SHEPTETUIECKOro (TETIOBOr0) MCTOYHIKA C COOTBETCTBYIOIIMMH ITOKA3aTEIISIMH MTOXKAPHON
OITACHOCTH TOPIOYEH CpPEIIBL.



3.2.1. Ecnu mannsie ans onpeneneHus (O (B,/,c )) OTCYTCTBYIOT WJIM WX JOCTaTOYHOCTH BBI3BIBACT
COMHEHHE, TO 3Ha4eHHe BeposiTHOCTH (O (B,]f )) IPUHUMAIOT PaBHBIM 1.

3.2.2. BepositHocTs (O; (B,lf )) IPUHUMAIOT PAaBHOM HYJIO B CIEAYIOIUX CITydasx:

€CIM HCTOYHMK HEe chocoOeH Harperp BemiecTBO Bbime 80% 3HA4YeHHWS TEMIIEPaTypel
CaMOBOCIUIAMEHEHHMS BEIIECTBA WIIM TEMIEpaTypbl CaMOBO3TOpPaHUs BELIECTBA, HMEIOIIEr0 CKJIOHHOCTD
K TEIUTIOBOMY CaMOBO3TOpPaHUIO;

€CIIM  JHEprHs, MepelaHHas TeIUIOBBIM HMCTOYHMKOM TOpIOYEMYy BeIIecTBY (mapo-, Taso-,
MIBUIEBO3AYIIHON cMecn) Hipke 40% MUHNMAaIbHOW SHEPTHUH 3aKUTaHNS;

€CJIM 32 BPEMs OCTHIBAHHS TEIUIOBOIO HCTOYHHMKA OH HE CIIOCOOEH HArpeTh roproyure BelecTBa BhIIIE
TEMITepaTyphl BOCIJIAMEHEHUS;

€CJIM BPEMsI BO3/ICHCTBHSI TEINIOBOTO UCTOUYHHKA MEHBILIE CYMMBI IIEPHO/Ia HHAYKLIUH TOPIOYEH Cpe/ibl
W BpEMEHHM Harpesa JIOKAIBHOTO 00beMa 3TOH Cpebl OT HaudajbHOW TeMIepaTryphl 10 TeMIlepaTyphl
BOCIUIAMEHEHUSI.

3.3. laHHBIE 0 NOXKapOOIIaCHBIX TapaMeTpax MCTOUYHHUKOB 3a)KHTaHUs MPUBENICHBI B pas. 5.

3.4. Ilpn 00OCHOBaHMM HEBO3MOXKHOCTH PacueTa BEPOSTHOCTH IOSIBICHNS! UCTOYHHMKA 3a)KUTaHUs B
paccMaTpuBaeMOM dJIeMEHTE 00BbEKTa C YUeTOM KOHKPETHBIX YCIOBHH €ro SKCIUTyaTalluH JIOIyCKaeTcs
BBIYUCIIATH 3TOT apaMeTp 1o Gpopmyiie

—(t/1
O;(U3)=1—¢ (F/™n3) (67)
rae T — BpeMst paboThl i-T0 3IeMEeHTa 00bEeKTa 3a aHAIM3UPYEMBbIid IEpHO]] BPEMEHH, Y
T,; =3,03- 10*E (1,’2 — cpemHee BpeMs paboOTHI i-TO BJIEMEHTa OOBEKTa IO TOSBICHUS OIHOTO

WCTOYHMKA 3a)KUTaHus, 4; (Ey — MUHHMalbHAs SHEpPIusl 3a)KMIaHUsl TOprodell cpenbl i-ro 3j1eMeHTa
obwekra, JIx).

3.5. Tlpy HeoOXOmMMMOCTH YYMTHIBAIOT W WHBIC COOBITHS, NPHUBOJSIINE K MOSBICHHIO HMCTOYHHMKA
3aXKUT'aHU.

4. O0mue TpedGoBaHUs K NporpamMme cOopa U 00paGoTKH CTATHCTHYECKHUX JAHHBIX

4.1. Ilporpammy cO60pa CTATUCTUIECKUX JAHHBIX Pa3padaThIBAIOT I JEHCTBYIOLINX, CTPOSIIINXCS 1
MPOEKTUPYEMbIX OOBEKTOB Ha OCHOBE aHAJIM3a II0YKAPHOW OIMACHOCTH IOMEIEHUIH M TEXHOJIOTHYECKOro
o0opynoBaHHs

4.2. AHanu3 MoKapHOH OMAaCHOCTH TPOBOSAT OTACIBHO MO KAKJIOMY TEXHOJIOTHYECKOMY arapary,
MIOMEIICHUI0 W 3aKaH4YMBAIOT pPa3pabOTKOM CTPYKTYpHOH CXeMBl NPHUYWHHO-CIEACTBEHHOW CBSI3U
MTOKAPOB3PBIBOONACHBIX COOBITHH, HEOOXOMMMBIX M JOCTATOYHBIX JUII BO3HUKHOBEHHUS IOXKapa
(B3ppIBa) B OOBEKTE (Hmamee — MOIETh BO3HUKHOBEHHS Tokapa). OOmmid BHUI CTPYKTYpPHOH CXEMBI
BO3HHKHOBEHHS NIO)Kapa B 3IaHUU TTOKa3aH Ha 9epT. 2.
4.3. Cratucthdeckue NaHHBIE O BPEMEHH CYIICCTBOBAHHS IOKapPOB3PHIBOOIIACHBIX COOBITHI Ha
JEHCTBYIOIMMX M CTPOSIIMXCS OOBEKTaX W BpPEeMEHHM O0€30TKa3HOH pabOoTBl pPa3sMUYHBIX W3S
MIPOEKTUPYEMBIX OOBEKTOB COOMPAIOT TONBKO IO COOBITHSM KOHEYHOTO YPOBHS, NPHBEACHHBIM Ha
MOJIeTIH BO3HIUKHOBCHHUS TIOXKApa, JJIs1 KOTOPBIX B METOJE OTCYTCTBYIOT aHATTUTUICCKAEC 3aBUCHUMOCTH.
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44. Ha ocHOBaHMM MOJENM BO3HMKHOBEHHUS TMOXKapa II0 KaXIOMYy O3JIEMEHTy O0ObeKTa
pa3pabarbiBatoT (OpMbI COOpa CTATUCTUYECKON MH(POPMAIMH O IPUYUHAX, PEATN3AIHs KOTOPBIX MOXKET
MIPUBECTH K BOSHUKHOBEHHIO TIOXKapa (B3phIBa).

4.5. Crarucruyeckyro HMH(OpPMALMIO, HEOOXOMUMYIO MJIsl pacyera I[apaMeTpoB HaAEKHOCTH
Pa3IMYHBIX W3MENUH, UCIONb3yeMbIX B MPOEKTHOM DEIICHHH, COOMpAeT NMPOEKTHAs OpraHu3anus Ha
neicTByrommx oObektax. [Ipw 3TOM Ui HAOJMIOACHUS BHIOMPAIOT H3ACIUSA, PAOOTAIOIIHE B TEPUOL
HOPMaJIbHOW JKCIUTyaTallul W B YCIIOBHSIX, MACHTHYHBIX TEM, B KOTOPBIX OyIeT SKCIUTyaTHpPOBATHCS
MIPOEKTUPYEMOE U3ZIEITHE.

4.6. B xauecTBe MCTOYHMKOB HH(OPMAN O PpabOTOCHOCOOHOCTH TEXHOIOTHYECKOr0 000PY/IOBaHHS
HCTIONB3YIOT:

JKypHAJIbI CTapIero MalInHUCTa;

CTapIIETo anmnapardnKa;

HavyaJbHUKa CMEHBI;

ydera mpobera 000pyIOBaHUS,

nedeKToB;

PEMOHTHBIE KapThl;

eKeMeCSYHbIE (€KeKBapTaIbHbIE) TEXHUUECKHE OTYETHI;

OTYETH! PEMOHTHBIX CITyXO0;

rpaduK IIaHOBO-TIPEAYIPEUTEIBHBIX PEMOHTOB;

©KEMECSYHBIC OTYETHI 00 HCITOIb30BaHUN 000PYIOBaHMS;

CIIPaBOYHBIE M NIACTIOPTHBIE JAHHBIE O HA/IS)KHOCTH Pa3JIMUHBIX JIEMEHTOB.

4.7. Vcroynukamu HMHGOpPMALMM O HAPYIICHUH IPOTUBOIIOKAPHOIO PEXHMMa B IOMELICHHSX,
HEWCIIPaBHOCTH CPEJICTB TYIICHUsI, CBS3U M CUT'HAIN3AIUN SIBIISIFOTCSL:

KHUTa CIIy0bI 00beKTOBOI noxkapHoit wactn MBJ] CCCP;

JKypHaJ JIOTIOJIHUTENBHBIX MEpONpUATHH MO oxpaHe o0bekra (I OOBEKTOB, OXPaHIEMbIX
noxapHoit oxpanoit MBJ[ CCCP);

JKypHaJI HaOJIOEHUS 3a TPOTHBOIIOXKAPHBIM COCTOSHHEM O0BekTa (A1 OOBEKTOB, OXpPaHIEMBIX
noxapHoit oxpanoit MBI CCCP);

XKypHaJ OCMOTpa CKJIaJI0B, JIAOOPaTOPUH 1 APyruX NOMEIICHHUH Mepe]] nX 3aKPBITHEM 110 OKOHUYaHNHU
paboTsr;

npeanucanus ['ocynapctBerHOTO oxkapHoro Hanzopa MB/] CCCP;

aKThI TIO)KAPHO-TEXHUUECKNX KOMUCCHI O IIPOBEPKE IPOTUBOIIOKAPHOTO COCTOSIHUSI OOBEKTOB;

aKThl O HapyIICHWH MPaBHJ IOXAPHOH OE30mMacHOCTH OpraHoB [ OCYJapCTBEHHOTO IOXKapHOTO
Hamzopa MBJI CCCP.

4.8. Ilpu pazpabdotke hopm cOopa 1 00pabOTKH CTATUCTUIESCKON HH(POPMAIIIH HUCTIONB3YIOT:

HACTaBJCHUE T[I0 OpraHW3alyd TNPO(PUIAKTHIECKOM pPa0OTBI Ha OOBEKTaX, OXPaHIEMBIX
BOCHHM3MPOBAHHOM 1 MpodeccnoHanpHol moxapHoi oxpanst MB/] CCCP;



ycTaB cy:kObI toxapHoii oxpansl MBJ CCCP;
(dhopmy, IpuBeICHHYIO B Ta0II. 4.

Tabmmma 4
Hammenosan Amnanusupyemoe IMopsinkoBbIiA Jara u Bpems Obmiee
ne coOpITHE (TIpHYMHA) HOMEp Bpems T; | Bpems (T)
aHanmzupye | Hammenosa- | O603Hau | peanu3anuu | oOHapyXe | yCTpaHEHHs | CyIIECTBOB | paOOTEHI i-T0O
MOTO HUE eHne COOBITHA HUS (BO3HHMKHOB |  aHHSA JIIEMEHTa
JJIeMeHTa (npuuuHb) | (BO3ZHUKHO CHUS) coOBITHS | OOBEKTa,
o0BeKTa BEHIIS) TIPUYHUHE] | TPAYHHEI MUH
PUYIHHBI
Komnpeccop [Pazpymenne 1 1 01.03.84 1.3.84 5 18-10*
TIEPBOTO Y3J10B 51 10-35 10-40
Kackaja Jeranei
HOPIIHEBOH 2 10.4.84 10.4.84 4
IpYIIIbI 15-17 15-21
3 21.5.84 21.5.84 5
12-54 12-59
4 17.12.84 | 17.12.84 3
01-12 01-15

4.9. Ha ocHOBaHHMH COOpaHHBIX MAHHBIX BBIYUCIIAIOT KO3QQHUIIHCHT 6e30macHOCTH K B CIICMYIOIICH
MIOCJIEOBATENBHOCTH.
4.9.1. BBIYHCISIOT cpeiHee BPeMsi CYILIECTBOBAHHS TT0KAPOB3PHIBOOIIACHOTO COOBITHS (To) (CpeaHee
BpeMsI HaXOXKIICHHS B OTKa3e) 1Mo (opmyie

1:—1 E’c

0 =— .

m b=t I’
J=1

m

(68)

IJIe T — BPEMSI CyIIECTBOBAHUS [-TO ITOYKAPOB3PHIBOOIIACHOTO COOBITHS, MUH;
m — o0I1ee KOJIMYECTBO COOBITHH (M31eNni);
Jj — TIOpSIAKOBBIA HOMEP COOBITHS (M3IETHS).

4.9.2.

Toueunyro

OLICHKY

TCTICPCHH

(Do)

CpeIHero

MT0KAaPOB3PBIBOONIACHOTO COOBITHSI BEIYUCIISIOT IO (hopMyIIe

1 m )
Dy=— T.—Ty) .
0 m—1 ;(1 O)

(69)

BpPEMEHHU

CyHICCTBOBaHU S

4.9.3. Cpennee xBampatuueckoe oTkioHenue (Ogy) TOUEHHOH OINEHKM CpPETHEro BpPEMEHH

CYyIIECTBOBAHU S COOBITUS — To BBIYHUCIISIIOT 110 q)opMyne

1 ¢ 2
Oy =Dy = EZ(TJ'_TO) :
=l

(70)

49.4. 13 Ttabn. 5 BbIOMpalOT 3HaueHUE KOI(PQULUEHTa f3 B 3aBUCUMOCTH OT YMCIA CTeleHeH
cBOoGOBI (m-1) MpH TOBEpUTENBHOM BepositHoCcTH $=0,95.

m—1

1 2

Or3 105

Ot 6 1o 10

Ot 11 mo 20 20

Ip

12,71

4,30

3,18

2,45

2,20 2,09

Tabmuma 5

4.9.5. Koapdurment OezomacHocTH (Ks) (KOIPPUIMCHT, yIUTHIBAIOIIUNA OTKIOHCHHE 3HAYCHUS
napamerpa Ty, BEIYHCIEHHOTO 1o Gopmyste (68), OT ero HICTHHHOTO 3HAYEHHs) BHIYUCIISIIOT U3 (DOPMYJIBI

10+,

>

To

(71)

4.9.6. Ilpu peanusanuu B TEYCHHE rofa TOJNBKO OJHOTO COOBITHS KOd((HUUIUEHT Oe30macHOCTH
IIPUHUMAIOT paBHBIM CIAWHUIIC.
5. Omnpepenenne NOKAPOONACHBIX NapaMeTPOB TeIJIOBBIX HCTOYHMKOB HWHTEHCHMBHOCTH
0TKA30B 371eMEHTOB
5.1. IloxxapoonacHsle MapaMeTphl TEIUIOBBIX HCTOYHUKOB




5.1.1. Paspsio ammocgheproeo snekmpuuecmsa

S.LLL Ilpsamoii yoap monnuu

OnacHOCTh MPSIMOTO ylapa MOJIHMM 3aKJII0YaeTcs B KOHTaKTe Toprouel cpenbl ¢ KaHaJIOM MOJIHUH,
Temneparypa B koropom gocturaer 30000°C mpu cune Toka 200000 A u Bpemenu aeiictus oxono 100
MKC. OT IpsIMOTro yaapa MOJHUH BOCIUIAMEHSIOTCS BCE TOPIOYHE CPEBI.

5.1.1.2. Bmopuunoe 6o30eticmeue MOIHUU

OnacHOCTh BTOPUYHOTO BO3EHCTBHS MOJHUH 3aK/II0YAETCs B ICKPOBBIX pa3psax, BOSHUKAIOIINX B
pe3yibTaTe HWHAYKIMOHHOTO W 3JIEKTPOMarHUTHOTO BO3JCHCTBHUS aTMOC(EPHOTO SIEKTPHUYECTBA HA
IIPOU3BOACTBEHHOE 000PYIOBaHUE, TPYOOIIPOBOIBI I CTPOUTENIFHBIE KOHCTPYKIIH. DHEPIUs HCKPOBOTO
paspsna npesbimaet 250 Mk n gocTaTOdHA ISl BOCIUIAMEHEHUS TOPIOYMX BEIIECTB C MHHUMAIbHON
sHepruei 3axuranus a0 0,25 JIx.

5.1.1.3. 3anoc evicokoeco nomenyuana

3aHOC BBICOKOTO MOTEHIMANA B 3aHUE IPOUCXOAUT MO METATMIECKAM KOMMYHUKALUSIM HE TOJIBKO
IIPU UX TIPSIMOM MOPAKEHUH MOJHHEH, HO M IPH PACHOJIOKEHNH KOMMYHHUKALMHA B HEMOCPEACTBEHHON
61M30CTH OT MOJIHHEOTBOAA. [Ipm coOmoneHnn 0e30macHBIX PACCTOSHUM MEKTYy MOJHHEOTBOAAMH U
KOMMYHHKAIIASIMH SHEPTHsI BO3MOXKHBIX HCKPOBBIX pas3psiioB pocturaeT 3HadeHuid 100 Ik u OGonee, To
€CTb JIOCTAaTOYHA JUI1 BOCIUIAMEHEHHSI BCEX TOPIOUMX BEIIECTB.

5.1.2. Onexmpuueckas uckpa (0yea)

5.1.2.1. Tepmuueckoe Oeticmsue moKog KOPOMKO20 3AMbIKAHUS

Temneparypy npoBomHHKA (fy,), °C, HarpeBaeMOro TOKOM KOPOTKOIO 3aMbIKaHUsl, BBIYHMCISIOT MO
opmyre

2
ty =1, +—]"é Rty , (72)
IJie ¢, — HavajbHas TeMmreparypa npoBojHuka, °C;

Is — TOK KOPOTKOTO 3aMbIKaHHUs, A;

R — conporusnenue mpoBoaHuka, Om;

Txs — BPEMs KOPOTKOrO 3aMBIKaHHU4, C;

C.p — TETUIOEMKOCTE TIPOBOHUKA, [T XK

My, — Macca MPOBOIHUKA, KT.

Bocmnamensiemocts kalensi ¥ MPOBOMHHMKA C H3OJLIIMEH 3aBHCHUT OT 3HAYCHUS KPAaTHOCTH TOKa
KOPOTKOTO 3aMbIKaHUs /s, T. €. OT 3HAYEHUsI OTHOUIEHHUS /i ; K JUTUTENILHO JIOIYCTHMOMY TOKY KaOelst MiIu
npoBona. Eciu ata kparHocTh Oonbmie 2,5, HO MeHbmie 18 mms xabems u 21 mist mpoBoma, TO
IIPOMCXOAUT BOCIUIAMEHEHUE MOTMBUHIIXJIOPHUTHON H30JISAIMH.

5.1.2.2. Dnexmpuueckue uckpuvl (Kaniu memania)

OnexTpudecKue UCKpHI (KAl MeTajuia) o0pa3yroTcsl IpH KOPOTKOM 3aMBIKAHUH 3JIEKTPOIPOBOIKH,
9NIEKTPOCBAPKE U MPH IUIABJICHUH 3IEKTPOIOB MNIEKTPUUECKHUX JIAMIT HAKAIMBAHUSI OOIIEr0 Ha3HAYCHMUS.
Pa3mep karens MeTaimia Ipu 3TOM JOCTHTaeT 3 MM (TIpH MOTOJOYHON cBapke — 4 MM). [Ipu xopoTkoM
3aMBIKAaHWM W 3JIEKTPOCBAapKE YaCTHIBI BBUICTAIOT BO BCEX HANpPABICHHUAX, M HMX CKOPOCTh HE
npesbimaer 10 1 4 mx!' cootBercTBeHHO. TeMmeparypa Karenb 3aBHCHT OT BUJAa METalla U PaBHa
TeMIieparype IUIaBieHns. TemmepaTypa Kareiab aJIIOMHHHS IPH KOPOTKOM 3aMbIKaHHM gocturaet 2500
°C, Temmeparypa CBapOUYHBIX YACTHIl M HUKENEBBIX YACTHUI] JaMIl HakamuBaHus pocturaer 2100 °C.
Pasmep Kamesb IpH peske MeTaia Aocturaer 15—26 mm, ckopocts — 1 mMx™! Temmeparypa 1500 °C.
Temneparypa ayru mpu cBapke u peske nocturaer 4000 °C, mostomy myra SBISETCS HCTOYHHKOM
32)KMT'aHUs BCEX TOPIOYMX BEIIECTB.

30Ha pasziera YacTHI[ NMPHU KOPOTKOM 3aMbIKAHHM 3aBHCHUT OT BBICOTHI PACIIONOXEHHUS! MPOBOA,
HavyaJbHOW CKOPOCTH IIOJIETa YacTHIl, yIIa BbIJIETa M HOCHT BEPOSTHOCTHBIN xapakrep. Ilpm BbicoTe
pacmonoxxeHus mposofa 10 M BEpOATHOCTD MOMAIaHMs YacTHIl Ha paccrosaue 9 M coctapiser 0,06; Tm
—0,45 u 5 M—0,92; npu BeICOTE PACIONOXKEHUSI 3 M BEPOSATHOCTH MOMAJAHUS YACTHI] HAa PACCTOSIHUE &
M coctasisieT 0,01, 6 M — 0,29 u 4 mv— 0,96, a nipu BeicoTe 1 M BEpOATHOCTH pa3jieTa 4acTul Ha 6 M
— 0,06, 5m — 0,24, 4Mm — 0,66 13 m — 0,99.

KomuecTBo TEIIoTh, KOTOpOE KaIllsi MeTajlla CoCOOHa OTAATh TOPIOYEH cpesie P OCTHIBAHUH JI0
TEMIIEpaTyphl €€ CAMOBOCIUIAMEHEHUS], PACCUUTHIBAIOT CJIEYIOLIMM CIIOCOOOM.

CpemHIO CKOpPOCTh MOJIETa KAIUIM METajlia MpU CBOGOIHOM MajeHud (W), MX', BHIYUCISIOT 110

bopmyne
o, =0,5\/2gH, (73)
rae g=9,81 Mx! — yckopenue cBOGOIHOIO IaIeHHS;

H — BBICOTa MafCHUS, M.
OGbem karumm Metaina (Vy), M°, Beraucnsor nmo popmyre



3
v, =i _ o 50402, (74)
6
TIe dx — IUaMeTp Karuid, M.
Maccy xarumm (), KT, BBIYUCIISIIOT 110 (hopMyIe
M =ViPy» (75)
IJIe P — TUIOTHOCTh METAIIA, KM ™.
B 3aBucHMOCTH OT HPONOIDKHTEIBHOCTH IIOJNeTa KalUTM BO3MOXKHBI TPH €€ COCTOSHHS: JKHJIKOE,
KPUCTaJUIU3aLUH, TBEPJIOE.
Bpewms nosieTa Karuiy B pacIuIaBICHHOM (JKUAKOM) COCTOSIHHH (Tp), €, PACCUUTBIBAIOT 110 (hOpMYyIie

C, m T -T
N Bl S P 0

T, = (76)
p b
o-S k Tnﬂ - TO
rae C, — yzenbHas TEMIOEMKOCTD paciiasa Metamia, ok 'K,
my — Macca Karud, K,
S$=0,785 d ,f — IIOIIAAb TIOBEPXHOCTH KaIllK, M,
T., Tw — Temieparypa Kalld B Hayaje MoJeTa M TeMIeparypa IUIABICHHS MeTallia

COOTBETCTBEHHO, K;
T, — Temmeparypa OKpyKaromiei cpeasl (Bo3ayxa), K;
o — ko3 uument rertooraaun, Br, m? K.
Kos(puimenT TemmooTaauun onpenensior B CeAyIOmIen OCIEN0BATENLHOCTH:
a) BBIUCISIOT unciio Peiinonbca o popmyie
Re= 2k k. (77)
v
7€ di — JAMaMETp KAy M;
v =15,140"° — ko3 hpHUIMENT KNHEMATHYECKOM BA3KOCTH BO3IyXa Ipy Temmeparype 20°C, Mm2x™.
0) BeIUHMCIIIOT KpuTepuii Hyccensra o dopmyie

N, =0,62Re"’, (78)
B) BBIYUCIISIIOT KOAQQUIMEHT TEIIO0Ta4H 1Mo (hopmyJie
_ Nuhy
a= 4, (79)

e As=22X 07 — ko3 HIMEHT TEMIONPOBOHOCTU BO3ayXa, Browa ' x-K!,
Ecnu T<T,, TO KOHEUHYIO TEMIIEPATYPY KAILIH ONPEAEIIAIOT 1Mo hopMyIie
Tew =To+ (T, -Ty) exp (—————
p Mk
Bpems Tmonera Kamik, B TEYEHHE KOTOPOTO MPOUCXOMUT €€ KPUCTAIUTH3ALKS, OMPEIETSAIOT IO
bopmyrne

1) . (80)

my - CKP
TKP = s
(x'Sk '(Tn,z _TO)
e Cy, — YAENbHas TEIIOTa KPUCTA/UIN3AMH MeTayuTa, [T,
Ecmn 1,<t<(Tp+T«), TO KOHEUHYIO TeMITepaTypy KalbId OTIPEAENISIIOT 1o (hopMyre
TKOH = Tm‘ (82)

Ecmu T>(T,+7T«), TO KOHEUHYIO TEMIIEPATypy KaIlTi B TBEPIOM COCTOSHIH OIIPEACIISIIOT o (hopMyIte

(81)

a-S
TKOH :TO +(Tn,7 _TO) Texp 3y~ L '[T_(Tp +7
Ck'mk

Kp) s (83)
rae Ci — ylenbHas TEII0eMKOCTh MeTana, [k kr K,

KommgectBo Teruma (W), Ik, oTmaBaeMoe Kaibiel MeTala TBEPAOMY WIH JKHIKOMY TOPIOYEMY
Marepuay, Ha KOTOPBIi OHa MoIlaia, BEYHUCIISIOT 0 PopMyIie

W=Vk'pk'Ck'(TK0H_Tcs)'K’ (84)
rie T, — TeMIepaTypa caMOBOCILIIAMEHEHHs TOpIoYero Matepuania, K;
K — xoaduipent, paBHbIi OTHOIIEHHIO TEIUIa, OTHaHHOTO TOPIOYEMY BEIIECTBY, K DHEPIHH,

3araceHHOM B KaIuie.

Ecnu orcyTcTBYeT BOZMOXKHOCTB onpezenieHus koadunuenta K, To npuHuMarotr K=1.

Bonee crporoe ompenmeneHre KOHEYHOW TEMITEPATYpHI KalUTd MOXET OBITh NPOBENCHO TPH YyYeTe
3aBHCUMOCTH KO3 (GHUIHIEHTA TEIIOOTIaYH OT TEMIIEPATYPHI.



5.1.2.3. Dnekmpuueckue 1amnvl HAKATUBAHUS 00WE20 HAZHAYEHUS

[NoxkapHasi OMacHOCTh CBETHJILHHKOB OOYCIIOBJIEHa BO3MOXKHOCTHIO KOHTAaKTa TOpIOYEl Ccpelpl ¢
KOJIOOHM JIICKTPHUYCCKOW JIaMITbl HAKAIMBaHWS, HATPETON BBIIIC TEMIICPATYpPhl CAMOBOCILIAMCHCHHUS
roproueit cpempl. Temmeparypa HarpeBa KOJOBI 3JCKTPUYECKON JAMIIOYKH 3aBHCHAT OT MOIIHOCTH
JIAMITBI, €€ Pa3MEPOB U PACIOIOKEHHS B IPOCTPAHCTBE. 3aBUCHMOCTh MAaKCHUMAJIBHOM TeMIIepaTyphl Ha
KOJIOE TOPU30HTAIILHO PACIIOJIOKEHHOM JIAMITBI OT €€ MOLIHOCTH M BPEMEHH TPHUBE/ICHA Ha YepT. 3.
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Bpems, MuH

Yepr. 3

5.1.2.4. Hckpwi cmamuyeckozo snekmpuiecmsd

OHepruto uckpsl (W;), Ik, criocoOHOH BO3HUKHYTB TIOJT IEHCTBUEM HAIPSHKEHUS MEXY IIIaCTHHON
U KaKUM-JIM0O 3a3eMJICHHBIM IIPEAMETOM, BBIYMCISIIOT 110 3allaCeHHOW KOHAEHCATOPOM SHEPruH W3
(bopMymb

2
w,=05CU~", (85)

rae C — eMKocTh KoHzeHcaTopa, D;

U — nanpsbxenue, B.

Pasnocth MOTCHUIXAJIOB MCEXKAY 3apsAiKCHHBIM TCEJIOM U 3eMIIeH HU3MEPAIOT DJJICKTPOMETpaMHu B
PCAJIbHBIX YCJIOBHUAX MTPOU3BOACTBA.

7 Pa3oRIa,
S . Ax

‘GI
]
I
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Momenyuan va venolfexe, K§

Frepeur snexmpuvec

Yepr. 4

Ecm W,20,4 Wyss ( Wiss — MUHUMAaNbHASI SHEPTHS 3)KUTAHUS CPEbl), TO UCKPY CTATUYECKOTO



JNEKTPUUECTBA PACCMATPUBAIOT KaK UCTOUHMK 3aXKUTaHUSL.
PeanbHyl0 ONAacHOCTh MPEACTABISIET “‘KOHTaKTHas”w OAEKTpU3alusi Jiojed, paboTaloumx ¢
JIBUOKYIUMHUCS TUDIIEKTPUYECKUMH MaTepuaiamu. IIpu cONMpHKOCHOBEHHM 4YelOBeKa C 3a3€MIJICHHBIM
MIPEAMETOM BO3HHKAIOT UCKPHI ¢ 3Hepruent ot 2,5 no 7,5 M. 3aBUCUMOCTh 3HEPTHH JIEKTPUIECKOTO
paspsizia ¢ Tena 4ejJoBeKa M OT MOTeHIHalIa 3apsI0B CTaTHYECKOro IeKTPUYeCcTBa II0Ka3aHa Ha 4epT. 4.

5.1.3. Mexanuueckue (ppuxyuonusie) uckpuvl (UCKpbl om yoapa u mpeHus)

Pa3mepsl HCKp yaapa ¥ TpeHHs1, KOTOpbIE MPEACTABISIOT COOOH paCKaIEHHYIO 10 CBEYCHHSI YaCTHUKY
MeTalia WINM KaMHS, 0O0bIMHO He mpeBblmaroT 0,5 MM, a MX TeMIeparypa HaXOAUTCS B IIpEnesiax
TeMIIepaTypsl IUIaBICHUA MeTayula. Temmeparypa MCKp, oOpa3yloIIuXcs IpH COYIApEHWH METaJlIoB,
CIOCOOHBIX BCTYIAaTh B XMMHUYECKOE B3aWMOJCHCTBHE JPYT C APYrOM C BBIACICHHEM 3HAYUTEIHLHOTO
KOJIMYECTBA TEIIa, MOXKET IIPEBBIIATH TEMIIEPATYpy IUIABICHHUS U TI0O3TOMY €€ OIPEACIIIOT
9KCIEPUMEHTAJILHO M PACUECTOM.

KonuuecTBo TEmnoTsl, OTAaBaeMO€ MCKPOH IpPH OXJIAXKIECHUU OT HavajJbHOW TEMIIEpaTyphbl #; 10
TEMIlepaTypbl CaMOBOCIUIAMEHEHHSI TOPIOYEH Cpenbl f;; BBMMCIIOT HO Qopmyrte (84), a Bpems
OCTBIBAHHS T — CIIEAYIOIINM 00pa3oM.

Ortnorenne temrieparyp (®y) BEIMUCISIOT TIO hopmyrie
t, —t
® n = <6 , (86)
L, — 1,
e t, — TeMreparypa Bozayxa, °C.
Koo punuent remnoornaun (), Brsr>K !, Beraucisior o gpopmysie

o =188,/w,, (87)

e Wy — CKOPOCTb MOJIETa UCKPBI, MX.
CKOpOCTh HCKpBI (Wy), OOpasyroleicss mpu yaape CBOOOIHO MAafaloNIero Tejla, BBIYHCISIOT TI0

dhopmyie
w, =+2gH, (88)

a TpH yzIape o Bpallaroleecs Teso no Gpopmysie
w, =2%-n-R, (89)

[Jie 7 — YacToTa BpalleHus,, ¢';

R — paauyc Bpamaronierocs Teina, M.

CkopocTh mosneTa UCKp, 00pa3yroLIMXCcs MU padboTe ¢ yIapHbIM HHCTPYMEHTOM, IPUHUMAIOT PaBHOMN
16 mx™!, a ¢ BEICEKAEMBIX TIpU XOIb0e B 00YBH, TTOAOUTON METAININYECKAME HAOOWKAMH MM TBO3IAMH,
12 mx™.

Kputepuii bruo BeIUHCISIOT 110 hopMyIie

od
B, = o 4

u

(90)

rae dy — JAuaMeTp UCKPBI, M;

Aw — KOI(DOHUIMEHT TEIIONPOBOAHOCTH METAIa MCKPhI [PH TEMIIEPATYPE CaAMOBOCILIAMEHEHHUS
roprouero Bemectsa (Z.;), Bt m "K',

[lo 3HaueHHSAM OTHOCHTENBHON H3OBITOUHOM TeMmmepaTrypsl O, W KpUTepUs Bi OIpenensior Imo
rpaduky (4epr. 5) kpurepuii Oypoe.
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JUTMTeThHOCTD OCTBIBAHUS YACTHIIEI METaIlIA (T), C, BBIYHCIIIIOT 110 hopMyIie



F
_To 2
T_}\, .duCupu’ (91)
u
rae Fo — xputepuii Oypse;
C,, — TemI0eMKOCTh MeTaJlla UCKPHI MPH TEMIIepaType CaMOBOCINIAMEHEHHS TOPIOYEro BEIECTRa,

Thorokr YK
Pu — TUIOTHOCTH METAJlIa MCKPBI IPH TEMIIEPATYPE CaMOBOCIIAMEHEHHUS TOPFOYETO BEIECTBA, KM

[Ipr HaIMYMK SKCOCPHUMEHTAIBHBIX JAHHBIX O MOMMKUTAOIICH CIIOCOOHOCTH (DPUKIIMOHHBIX HCKD
BBIBOJI 00 WX OMACHOCTH JJIs aHAJIM3UPYEMOW TOPIOYEH Cpelbl JIOMYyCKAeTCs Jenarth 0e3 MpOBEICHUS
pacueTos.

5.1.4. Omxpoimoe nuams u uckpvl 0gueameret (neueil)

IMoxapHast OHACHOCTh IUIAMEHH OOYCIIOBIIEHA HMHTEHCHBHOCTBIO —TEIUIOBOTO — BO3ACHCTBHSA
(TUTOTHOCTBIO ~ TEIUIOBOTO ~ TOTOKA),  IUIOLIAJbIO  BO3JCHCTBHUS,  OpHEeHTalnueid  (B3auMHBIM
PAacIIOJIOKEHNEM), IEPHOINYHOCTBIO H BPEMEHEM €ro BO3JCHCTBHS Ha roproune BemecTsa. I1IoTHOCTH
TEIUIOBOTO IOTOKa AU((Y3HOHHBIX IJaMeH (CHHYKH, CBEYH, Ta30BOH ropenkw) cocramiser 18—40
kBT, a IpeaBapuTeIbHO NEPEMEINAHHBIX (MasuIbHBIE IAMITH, Ta30Bbie ropenku) 60—140 kB B
Tabn. 6 MPUBCACHBI TEMIICPATYpHLIE W BPEMCHHBLIC XapakKTCPUCTUKU HEKOTOPBIX IINIaMEH H
MaJIOKaJOPHIHBIX HCTOYHUKOB TETLIA.

Tabmuma 6
HammeHoBaHwe TopsIero Berectsa (U31ens) ik Temneparypa ruraMeHu Bpewmst ropenns
T0YKAPOOTIACHOH OTIepaIiy (tnenus wim Harpesa), °C |  (TJ1eHHs), MUH
JlerkoBocmIaMeHsIIOIUECS] U TOPIOYHE KHUJIKOCTH 880 —
JlpeBecuHa U JeconmIoOMaTeprabl 1000 —
IIpuponHsie U CXKUKEHHBIE Ta3bl 1200 —
T'a3oBas cBapka meTaia 3150 —
I'azoBas pe3ka metasia 1350 —
Tneromas nanupoca 320—410 2—2.5
Trnerouras curapera 420—460 26—30
Iopsimas crimuxa 600—640 0,33

OTKpBITOE TUIaMs OMACHO HE TOJBKO NMPHU HEMOCPEACTBEHHOM KOHTAaKTe C TOPIOUel Cpefoi, HO U mpu
ee 00myyennn. UHTeHcHBHOCTD 00Tydenus (g,), BT, BEIYHCISIOT IO (hopMyIie
4 4
Ty, T

g,=57¢ -

s PN : s 92
(1100 100 P1g ©2)

rae 5,7 — ko3 PUIHEHT U3TyueHns aOCOIIOTHO YepHOro Tena, Brsr 2K,
€,p — TPUBEJICHHAS CTCTICHb YSPHOTHI CUCTEMBI
1 1

€, = —+—-1 93
Ple, € ©3)

6

€y — CTEIICHb YePHOTHI (hakemna (Ipu ropeHnu aepesa pasHa 0,7, Heprenpomykros 0,85);
€, — CTEIeHb YEPHOTHI 00JIydaeMOro BelecTBa IPUHUMAIOT 110 CIIPABOYHOH JINTEPaType;
Ty — temneparypa (akena miamend, K,

T, — Temmeparypa roproJero Bemecrsa, K;

¢1p— Kod(pHUIMEHT 0OITYyIEHHOCTH MEXIY M3ITydaromel 1 00JIydaeMol TTOBEPXHOCTSIMH.

Kpurnueckne 3HaueHNs MHTEHCHBHOCTH OOJIyd4eHHS B 3aBHCHMOCTH OT BPEMEHH OOJIydeHUS JUIs
HEKOTOPBIX BELIECTB ITPUBEACHBI B TA0MI. 7.

[oxxapHast OIacHOCTh MCKpP IMEYHBIX TPYO, KOTENBHBIX, TPYO MapoBO30B U TEIUIOBO30B, a TAKXKe
JIPYTUX MAaIlMH, KOCTPOB, B 3HAYNTEIBHON CTEICHM OINpEAENSAECTCS MX pasMEepoM M TEMIIEpaTypow.
VYcraHOBIIEHO, YTO UCKpa JUaMETpPOM 2 MM IOXKapoolacHa, eciu MMeeT Temmeparypy okono 1000°C,
nuamerpom 3 MM—3800 °C, auamerpom 5 MmMm—600 °C.

Termnoconepkanre W BpeMs OCTBHIBAHHS HMCKPBI 10 O€30ITaCHOCTH TEMIIEPATyphl BBIYHCIAIOT O
¢dopmynam (76 u 91). IIpu 3TOM nUaMeTp MCKPBHI MPUHUMAIOT 3 MM, a CKOPOCTBH HOJIETa MCKPBI (M),
M, BEIYUCIISIIOT 10 (hopMyIie

o, =050 +5H, (94)

e M, — CKOpPOCThb BeTpa, MX;



H — BrIcoTa TPYOBI, M.

Tabmuma 7
Marepuan MuHMMaNbHas MHTEHCUBHOCTE 00IydeHus, Bros?,
MIPH MPOAOIHKUTEITHPHOCTH O0TyIeHHSI, MUH
3 5 15
JpesecuHa (cocHa BIaxXHOCTBIO 12%) 18800 16900 13900
JlpeBecHO-CTpy)KeUHas IUIATA IUIOTHOCTEHIO 13900 11900 8300
417 ke
Topd OpukeTHBII 31500 24400 13200
Top¢ xyckoBoit 16600 14350 9800
XJ10TIOK-BOJIOKHO 11000 9700 7500
CJIOUCTBIN MJIACTUK 21600 19100 15400
CrekJIomiacTuk 19400 18600 17400
Ilepramun 22000 19750 17400
Pesuna 22600 19200 14800
Yrons — 35000 35000

5.1.5. Haepes sewyecms, omoenbHuvix Y3108 U NOBEPXHOCEN MEXHONI02UYECKO20 000pYO0SaH UL
Temneparypy HarpeBa 3JI€KTPONPOBOAA IPH BOSHHUKHOBEHUH MEPErpy3kH (#x), °C, BBIYHCISIOT 110
dopmyre
I 2
I odon

/€ fep.n — HOPMATHBHAS TEMIIEPATypa CPebl U MPOKIIaIKH IPOBOJIA, IPUHIMAETCSI B COOTBETCTBUH C
MIpaBUIIAMH 3JIEKTPOOOOPYIOBaHMS, YTBEPKICHHBIMHU | ocaHEepronamzopom, °C;

1y — akTHUecKwii TOK B IPOBOIHUKE, A;

txn — HOPMAaTHBHAs TEMIIEpaTypa *KIIBI dJIeKTponpoBoa, °C;

L on — JIOTIYCTUMBIH TOK B MPOBOJIHUKE, A.

Temmepatypa rasa npu cxaTuu B KOMIIpeccope U oTcyTcTBHH ero oxnaxiaeHus (7y), K, Beraucusior

1o opmyie

Loy =1t 95)

oHC.H cp.u )

t,. =t +

orc cp.H

p (k=1)/k
T.=T,- P—K ) (96)

H
rae T, — Temrieparypa raza B Hadaie cxarus, K;
P., P, — naBiieHUe ra3a B KOHIIE M Hayaje CoKaTHs, KIM %
k — moka3arens agnadarsl (paBeH 1,67 u 1,4 COOTBETCTBEHHO IS OHO- U JIByXaTOMHBIX Ta30B).
JIJis MHOTOaTOMHBIX Ta30B MOKa3aTelb auadaThl BRIYUCIISIOT 10 (hopMmyIe

k:Cp/Cv, 97)

rae Cp, C, — u3006apHas U H30XOpHAs yIEIbHbIE MACCOBBIE TEILIOEMKOCTH Ta30B, [l K.
Temmepatypy HarpeBa 3JIEKTPHYECKHX KOHTAKTOB IIPH BO3HHKHOBEHHUH IOBBIILICHHBIX ITEPEXOTHBIX
CONPOTUBICHUH (#.x), °C, BBIYUCISIOT 11O (hopMyIie
T

PP G PN (98)
H.K cp Sa 5
o6y

rJie ., — Temmeparypa cpensl, °C;
T — Bpewms, C;
T — IIOCTOSIHHAsI BpEMEHU HarpeBa KOHTAaKTOB, C;
P — anexTprueckasi MOITHOCTb, BBIJICISIIOLIASCS B KOHTAKTHBIX Iepexoiax, Br;
S — mIowmaas MOBEPXHOCTH TEMIIOOOMEHA, M2
Olosus — OOIIMIH KO duIMenT TemnooTaaun, Bros 2K,
Jlo MakcuManbHOU TeMIIepaTypbl KOHTAKTbl HATPEBAKOTCS 38 BPEMs
T =57 ,. (99)
DNEeKTPUIECKYIO MOITHOCTH (P), BRIACTSAIONIYIOCS B KOHTAKTHBIX TIEPEX0aX BEIUUCILIOT 0 (hopMyIIe



le-ZU,., (100)

rne [ — Tok B ceTH, A;
Ui — nanenue HampspKEHUs B i-i KOHTaKTHOU Tape B AJIEKTPUUYECKOM KOHTaKTe, B;
71 — KOJIMYECTBO KOHTAKTHBIX Nap B KOHTAKTE.

3HavyeHHe MaJIeHUs HaNpsOUKEHUH Ha KOHTAKTHBIX mapax Ui [ fetaned U3 HEeKOTOPhIX MaTepHajioB
NIpUBEEHBI B Ta0II. 8.

Tabmyna 8
HaumenoBanue | Anmtomunuii | I'padur | Jlaryns Menp Crainp
Marepuaia
AmroMuHUH 0,28
I'padut 3,0 3,0
Jlarynp 0,63 2.4 0,54
Menp 0,65 3,0 0,60 0,65
Cranp 1,4 1,6 2,1 3,0 2,5
Koaddumment rermmoodMeHa BEMMHUCIIAIOT B 3aBUCHMOCTH OT TEMITEPaTyphl KOHTAKTOB 110 (hopMyIam:
O oy =407 3t — 1, > €cru t,, <60 °C; (101)
Oty =11,637% 0 ecau 1, > 60 °C. (102)
[MocTosiHHYrO BpeMEHH HarpeBa KOHTaKTOB BBIYHCIISIOT IO opmyIie
Cm
= 5o o ) (103)

rie C — yzenbHas MaccoBas TEIIOEMKOCTh MeTaia KOHTakToB, [k kr HK;

m — Macca KOHTAKTOB KI.

Pacuer t#,« TpPOBOIAT B CiEAyIOIIEH IIOCIEAOBATENbHOCTH. [ 3amaHHON TeMIeparypsl I«
BBIYHCISIIOT Olosy M C, a 3areM 1o (dopmyine (98) BBIUHCIAIOT fy. Eciyu BeIOpaHHOE M BBIYHMCIEHHOE
3HAUEHUS #,« OTIIMYAOTCs Oosee 4eM Ha 5%, TO BBIYMCIICHNE HEOOXOMMO TIOBTOPHTE.

TeMnepaTypy HOAMIMIHUKA CKOJIBXKEHHSI IPU OTCYTCTBUU CMA3KU M NMPUHYAUTENBHOTO OXJIAXKJICHUS
(tn.c), °C, BEIUHCIIAIOT 1O popMyITe

T

e =ty +——— (1= ™), (104
o 06W * S
e t., — Temmeparypa cpensl, °C;
0=0,44 fNdn — ko3 ¢urpieHT MorrHocTH, BT;
f— K02 OHUIUEHT TPEHNUS CKOJIBKEHUS
N — cuna, neficTByronias Ha MOALIUITHUK, KT
d — muaMmeTp IIuIa Baja, M;
1 — YacTOTa BPAIIEHHUS Bald, MUH ™}
S — TIoIaaEL TOBEPXHOCTH TEILIOOOMEHA (TOBEPXHOCTD MOIIMITHAKA, OMBIBAEMAsT BO3IyXOM), M%;
T — BpeMs1 paboTHI MO/UINITHYKA, C;

mC

S — IIOCTOAHHAsA BPEMEHHN HArpeBa MOJAMIUITHUKA, C;
06w P m

n

o

m — Macca TOAIINITHAKA, KT.
Bpems narpesa nommumHuka (T), ¢, 10 3aJaHHON TEMIIEPaTypbl BEIYUCIISIIOT 10 (hopMyIie

o
T=1,ln . (105)
a—Qa oﬁmS(tn.c - tcp)
HpaKTI/I‘JCCKI/I npu T = STn TeMIeparypa MNOAMMIIHAKA AJOCTUTACT MAKCUMAJIBHOI'O 3HAa4YCHHA,
BbIYUCIISIEMOI'O 11O d)OpMyJ‘Ie
a
tmax~tcp+a R
obw (106)

B dopmynax (106, 107, 108) ko3hduimeHT TeruioooMeHa Qlosy BEIYUCISIOT M0 Gopmynam (101 wmum



102).

[locnenoBaTeTbHOCTE pacueTa TEMIIEpaTyphl MNOAIIMIIHUKA AaHAJOTMYHA pacdeTy TeMIIepaTyphl
HarpeBa KOHTAKTOB.

5.1.6. Haepes gewjecme npu camososzopanuu

MuHMMaNbHYI0 TEeMIIEpaTypy Cpelbl, NpH KOTOpOH TPOHCXOAUT TEMJIOBOE CAaMOBO3TOpaHHE,
BBIYUCIISIOT U3 BBIPAKECHHS

lgt, =4, +n,1gS,

(107)
a BpEM Harp€BaHUs BEUIECTBA 1O MOMEHTA CAMOBO3TOPAHUSA U3 BBIPAKCHUSA
1
lgt, =—(4p —lgt.), (108)
np

TJIe t. — TemIeparypa okpyxatoiieit cpensl, °C;
T, — BpeMs Harpesa, 9;
A, A, 1y, N — IMIAPUIECKUE KOHCTAHTHI;
S — ynenbHas IOBEPXHOCT Tel, M.

s=E_ 1,1 1) (109)
14 I b h

e F — 1onHas Hapy)KHas MOBEPXHOCTH Teja, M2

V — o6beM Tena, M

I, b, h — pa3mepbl Tena BJONb COOTBETCTBYIOLIEW KOOPAMHATHOM OCH, M; HampuMep, s
MIPSIMOYTOJIFHOTO TapaieNienuIiesia, /— JinHa, b — mmpuHa, 4 — BBICOTA; A muimHApa: [=b=D, h
—BBICOTa; IS mapa: [=b=h=Dy u T. 1.

5.2. IHTeHCUBHOCTH OTKa30B 3JIEMEHTOB 00OPYIOBaHMS, IIPHOOPOB U armapaToB

3aBUCUMOCTh HMHTEGHCHBHOCTH IIOBPEXICHHH O00OpYHOBAaHMS, NPHUBOMAIIMX K B3pBIBY, OT
B3PBIBOOITACHOI KOHIICHTPALUH JUISl IIPOM3BOJACTBA JUBUHMIIA, METaHa, STUIICHA U aMMHaKa IpUBEICHA
Ha 49epT. 6.
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min ¥ max A

— — — CpelHue 3HAUCHUS

1 — dnanupl; 2 — 3aaBIKKH; 3 — CKpyOepbl; 4 — OCYIIUTENH;
5 — KOHJEHCaTopbl; 6 — eMKOCTH; 7 — TpYObI

Yepr. 6

VIHTEHCHBHOCTh OTKA30B PpA3IMYHBIX DJIEMEHTOB TEXHOJOIMYCCKHX AalllapartoB W 3alIUTHBIX
YCTPOMCTB onpeenstoT 1o tabu. 9, 10.

Tabmuma 9
HWHTeHCHBHOCTb 0TKA32 371eMEHTOB
NHTeHCHBHOCTH 0TKa30B (AX 0°).u”!
Haumenoanue anemeHTa Huoxnuuil npenen Cpennee Bepxuuii
3HaUCHHE npeaen
MexaHn4ecKHe JIEMEHTHI

T'unp3el 0,02 0,045 0,08
Juddepennuans 0,012 1,00 1,58
3aK1MBI 0,0003 0,0005 0,0009




Konbia nepemenHoro ceueHust 0,045 0,55
Kopobku xonenuaroro Bajna 0,1 09
Kopo6xu nepenau:

COEIMHUTEILHBIS 0,11 0,2

CEKTOPHBIE 0,051 0,912

CKOPOCTHBIE 0,087 2,175
Kopmyca 0,03 1,1
Mytsr:

CLIETUICHUS 0,04 0,06

CKOJIBKEHHS 0,07 0,3
OrpaHuunrtenu 0,165 0,35
OrpaHnYnTEeNbHBIE CMEHHBIE KOJIBIIA - 0,36
[IpoTuBoBeCH:

OOJIbIIIKE 0,13 0,3375

MaJible 0,005 0,0125
[pyxunb1 0,004 0,1125
[IpuBopr:

CO IIKUBOM - 0,16

JIOTIOJIHUTEIHHOTO CEPBOMEXaHN3Ma 0,86 12,5

OOBIYHBIX CEPBOMEXAHU3MOB 0,86 12,5

0oJj1ee IKOHOMHUYHBIC 0,6 3,3

MeHee 0,17 1,8
IIpuBomHBIE peMHU IIepeaay - 3,6
TToqmunuuku:

LIAPUKOBbBIE 0,02 0,65

COCAMHUTEIBHBIX My(T 0,008 0,21

POJHMKOBBIE 0,2 0,5
IIapuKonoAMUITHUKHA:

MOIIIHEIE 0,072 1,8

MaJIOMOIIHEIE 0,035 0,875
Peccopbl ManomoniHbie - 0,112
Pomnku 0,02 0,075
CoenuHeHUS:

MEXaHHYECKHUE 0,02 0,02

BpaIIaronecs 6,89 7,50

IMasHEIC 0,0001 0,004
CoequHUTETBHBIE KOPOOKH 0,28 0,4
CepBOMEXaHU3MBI 1,1 2,0
CrepxHU 0,15 0,35
YerpoiicTBO CBA3U:

HanpapJICHHbIE 0,065 1,52

[IOBOPOTHBIE 0,001 0,025

rubkue 0,027 0,039

JKECTKUE 0,001 0,025
OUIBTPBI MEXaHUYECKUE 0,045 0,3
[Tectepuu 0,002 0,12
Tanru noyrxepa - 0,68
HIruder:

C Hape3Kon 0,006 0,025

HanpaBJSFOIINE 0,65 1,625
[ITapHUpEI yHUBEPCAIBHBIE 1,12 2,5
Maccu - 0,921
OKCUEHTPUKU 0,001 0,002
Ipyxwunsl 0,09 0,22
Ternmo00MeHHIKH 2,21 15,0

T'uapaBIUYECKUE U ITHEBMATHYCCKHIE dJICMEHTHI

Huadparmsr 0,1 0,6
W cTOYHUKH MOIITHOCTH THAPABIMYECKIE 0,28 6,1
3aBMKKH KJIAIIAHOB 0,112 5,1
3aaBIKKH BO30YKICHUS 0,112 0,212
Knananer:

IITApUKOBBIC 1,11 4,6

3,31
1,8

0,36
1,8
43

2,05

1,1
0,94
0,783

0,545
0,03
0,221

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

2,22
0,42
1,0

3,53
1,72

0,1

1,96
9,55
1,05
0,56
34
0,62

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

0,1
2,6
12,0

0,004
0,42
18,6

0,9
19,3
44,8
2,29

7,7




phIUaKHbIE
Harpy>XeHHbIE
CBEPXCKOPOCTHBIE
00xonHbIe
CTOIIOpHBIE
KOHTPOJIbHEIE
JIpEeHaKHbIE
HAIIOJIHUTEIIFHBIE
IIOIIJIAaBKOBBIC
TOPIOYETo
JIABJICHAS
TIePBUYHEIC
JIBUTATETIS
peryisiTopa
pasrpy30dHBIE:
JIaBJICHUS
TEePMITYCCKHE
pe3epByapHBbIe
CEIIEKTOpPHEIC
PeryIMpOBOYHbIE
PY4YHBIE IEPEKITIOYAIOIIUE
CKOJIB3AIIIHE
MOJI3YHKOBBIE
COJICHOU/IHBIE!
TPEXXOJIOBbIE
YCTBIPEXXOO0BBIC
HMITYJIbCHBIE
MEPEITYCKHBIE
pasrpy304HbIe
CepBoKIianaHsl
ManomeTpsl
Mortopsl ruApaBINYECKUe
Harneratenu
Hacocsl ¢ MammmHHBIM TIPUBOJIOM
Tlopinau rugpaBiuyeckue

IIpuBoast [IOCTOSIHHOM CKOpPOCTH

ITHEBMAaTHIECKUE
IIpoxnanku:
MIPOOKOBEIE
MIPOTIUTAHHEIC
u3 cruaBa “Monens”
KOJBIICOOpa3HbIe
(heHONOBEIE (TTIACTMACCOBHIE)
PE3UHOBBIC
Perymstopsr:
JTABJICHUS
THIPABIHMYCCKHC
MTHEBMATUYECKUE
PesepByaps! runpaBinyecKue
Cuinb(hoHbI
CoenuHeHMs:
THIPABINYCCKHC
MTHEBMATHYECKUE
CoenuHUTENBHBIE MY(DTHI THAPABIMYECKIE
TpyOonpoBos!
unuaapst
HunuHApEl THEBMATHUCCKHE
[Inanru:
BBICOKOT'O JTABIICHHS
ruOKHe
ITHEBMAaTHYECKHE

1,87
0,112
1,33
0,16
0,112
0,24
0,1
5,6
1,24
0,112
0,165

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

227
1,87
1,81
2,89
0,26
3,41
16,8
0,135
1,45
0,342
1,12
0,08
0,3

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

0,89

3,55
0,083
0,09

0,012
0,021

0,25
0,005
0,002

0,157

4,6

3.4
2,24
2.3
1,9
0,224
0,112
8,0
6,4

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

5,7
30,0
1,3
1,8
2.4
8,74
0,2
2.8

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

425
3,55
7,5
0,15
2,287

0,03
0,04
0,56
1,1
0,007
0,004

3,93
0,067
3,66

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

4,7

2,2

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

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

19,7
741
7,22
9,76
2,86
15,31
56,0
15,0
2,25
3,57
31,3
0,85
6,2

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

15,98

15,98
0,27
6,1

2,01
1,15
4,85
0,81

0,013

5,22

Ta6muma 10



MHTEeHCHBHOCTDL OTKA30B 3alllUTHBIX yCTpOﬁCTB

HanmenoBaHue anemeHTa CpenHee 3HaU€HHE HHTEHCUBHOCTH
otka30B (AX0°), a!
WHukaTopbl B3pHIBOB aBTOMAaTHYECKUX CHCTEM IOJIABICHUS 0,25
B3pbiBOB (ACIIB)
brokn ympaBneHHs aBTOMAaTHYECKHX CHCTEM ITOJABICHUS 0,12
B3PBIBOB (Ha KaXKIIbI KaHa)
T'uppornymku I'TT (ACIIB) 0,27
Opocurenu AC (ACIIB) 0,32
ITnameorcekarenn 110 (ACIIB) 0,39
Ka6emu (ACIIB) 0,047
[IpenoxpaHuTeNnbHBIC MEMOPAHBI 0,0112
IIPUJIO’KEHUE 4
Cnpasounoe

METO/J OIIEHKHA BKOHOMI/I‘-I“ECKOI?‘I IOPEKTUBHOCTHU
CUCTEM IIOKAPHOU BE3OITIACHOCTH

1. DxoHOMHUYECKas oleHKa 3((HEKTHBHOCTH 3aTpaT Ha oOecriedeH e MOKapHOi 6e30MacHOCTH

1.1. DddexTHBHOCTH 3aTpaT Ha obecredeHre MOKAPHON Oe30MacHOCTH HApOTHOXO3SIMCTBEHHBIX
00BEKTOB SABJIACTCA 065{33T€J'II)HI)IM YCJI0BUEM npu TCXHHUKO-3KOHOMHUYCCKOM O6OCHOBaHI/II/I
MEpONPHUATHH, HaNpaBICHHBIX Ha MOBBIIICHHWE IOXKApHOH Oe30macHOCTH. PacueTsl 3KOHOMHYECKOro
s(dexrta MOTryT HCIONB30BATHCS MPU  ONPEACIICHHH IEH Ha HayYHO-TEXHHYECKYIO MPOIYKIIHIO
MIPOTHBOINIOKAPHOTO HAa3HAYEHHMs, a TAaKXKe U1 0OOCHOBAaHMS BBIOOpPAa MEPONPHATHH MO OOECIICUECHHIO
MOXKapHOH 6e3omacHOCTH HpH  (POPMUPOBAHWM IIIAHOB HAYIHO-HCCICHOBATENBCKUX M ONBITHO-
KOHCTPYKTOPCKHX pabOT, SKOHOMHYECKOTO U COLUAIILHOTO PA3BUTHSI OOBEKTOB.

O dexTrBHOCTE 3aTpaT Ha o0ecIedeHNe MOKapHOIT OE30ITaCHOCTH OIPEAeNIeTCS KaK COUATEHBIMU
(omeHMBaeT COOTBETCTBUE (PAKTHYECKOTO MOJI0KEHUS YCTAHOBIEHHOMY COLIMAIbHOMY HOPMATHBY), TaK U
9KOHOMHYECKHUMH (OLIEHNBAET JOCTUTAEMBIN S5KOHOMUYIECKHH PE3YIBTAT) TIOKA3aTEIIIMHI.

OKoHOMHYECKHH 3(PQEKT oTpakaeT coOOH IPEBBIIIEHHE CTOMMOCTHBIX OIEHOK KOHEYHBIX
Pe3yJIbTaTOB HaJ COBOKYITHBIMH 3aTpaTaMH PECypcoB (TPYHOBBIX, MATEPHANBHBIX, KAlTUTAIBHBIX H JIp.)
3a pacueTHbI meprof. KOHEYHBIM pe3yinbTaToM CO3JaHUsi W HCIOJBb30BAHMS MEPONPHITHH MO
00ECTIEUeHNIO TIOKApHOW OE301acHOCTH SIBISETCS 3HAUCHHE IPEIOTBPAIEHHBIX IOTEPb, KOTOPHIC
PacCUMTBIBAIOT UCXOJIS U3 BEPOSTHOCTH BOSHUKHOBEHUS TI0’Kapa U BO3MOXKHBIX SKOHOMHUUYECKUX IOTEPh
OT HETO JI0 M T0CNIE Pean3allii MEPOTIPHUATHS 110 00ECTICYEHHIO MOKapHOH 0e3011acHOCTH Ha OOBEKTe.
YucneHHoe 3HaYeHHE 3aTpaT Ha MEPOIIPHUATHS IO 00ECIIEUEHHUIO MTOKapHOH O€30IacHOCTH OIpeIeNsieTCs
Ha OCHOBE OyXTaJTepCKOi OTYETHOCTH OOBEKTa 3alHTHI.

1.2. 3arpatbl Ha o0ecrieyeHHE MOXapHOH Oe30IMacHOCTH cieayeT cyuTath 3(M(EKTUBHBIMU C
COLMANBHOM TOYKM 3pEHHs, €CIIM OHHM OOECIEYMBAIOT BBINOJIHEHHE HOpPMATHBA II0 HCKJIIOYEHHIO
BO3JICHCTBUS Ha JIIOJICH OMAcHBIX (PAKTOPOB MOXKApa, YCTAHOBICHHOIO HACTOSIUM CTaHAapToM (pasz. 1
U TIpUIIOKEHUeE 2).

1.3. DxoHomuueckuit 3¢h¢peKxT ompenensercs MO BCeMy LUKIY PpeaM3alldil MEpOIpHUATHS TI0
00€eCIIeueHUIO TT0KapHOH Oe30ITaCHOCTH 3a pacUeTHBIN TEePUOJ BPEMEHH, BKIIIOUAIONIMN B ceOst BpeMs
IIPOBE/ICHNUS] HAYYHO-HCCIIEIOBATENBCKUX U OIBITHO-KOHCTPYKTOPCKHUX PabOT, OCBOEHHE M IPOU3BOJICTBO
JJIEMEHTOB CHUCTEM W MEpOIPUSITHN IO OOECIeYeHHIO IMOXKapHOW OE30IIaCHOCTH, a TaKke Bpems
HCTIONB30BaHMS PE3YIBTATOB OCYIIECTBICHHS MEPOIIPHSTHS HA OXPaHIEMOM OOBEKTE.

3a HayaNbHBIA TOJ] PACUETHOTO IEpHoAa MPUHHMMAETCA ToJ Havdajia (HHAHCHPOBAHMSA pPabOT MO
OCYIIECTBICHUIO MeponpusaTHs. HadanoM pacdeTHOro meprona, Kak MpaBHIIO, CUUTACTCS HMEPBBIA TOX
BBINIOJIHEHUSI  HAYYHO-HCCIICHOBATENbCKIUX M ONBITHO-KOHCTPYKTOPCKHX paboT. Koneunsli rox
pacueTHOro IeEpHoAa  ONpenensercs MOMEHTOM  3aBEpIICHHS  HCIOJIB30BAHUS — PE3YIHTATOB
OCYIIECTBICHN MeponpuaATHi. KOHEUHBIH TOx WCIONB30BaHMS PE3YABTATOB MEPONPHUSTHS IO
00€ECTIeUeHHIO TTOXKAPHON 0€30IacHOCTH OnpeessieTcs: pa3paboTIMKOM M COTTIACOBBIBACTCSA C OCHOBHBIM
3aKa3unKoM (motpedutenem). [Ipu ero ycTaHOBIEHHH IeNIecO00pa3HO PYKOBOICTBOBATHCS: TTAHOBBIMH
CpPOKaMM 3aMEHBI 3JIEMEHTOB CHCTEM M MEPONPHATHHA MO 00ECIeYeHWIO MOKapHOH 0e30MacHOCTH;
CpPOKaMH CIY’KOBI 3JIEMEHTOB M CHCTEM II0 OOECIIEUCHHIO MOXKapHOH Oe3omacHOCTH (C y4EeTOM
MOpPAJIBHOTO CTapeHust), ykazaHHbIMH U pokymeHTauuu Ha Hux (IOCT, OCT, TV, macmopt u np.);
9KCIIEPTHOM OILIEHKOH IIPH OTCYTCTBHH HOPMAaTHBOB.

1.4. Tlpu npoBeieHUH PacyeTOB 3KOHOMUYECKOro 3(pexTa pa3HOBpEMEHHbIE 3aTpaThl M Pe3Y/bTaThI
NPUBOAATCS K EAMHOMY MOMEHTY BpEMEHH—pacueTHOMy Toay. B KadecTBe pacueTHOro roja



NPUHAMAETCST TOJ, TPEALICCTBYIOUIMH Hayaly HWCIIOJIb30BaHUS MEPOIPHUSITUS 110 00ECHeYeHHIO
nokapHoii Oe3omnacHocTH. [IpuBeneHUe BBIMOJIHACTCS YMHOKCHHEM 3HA4YEHHW 3aTpar U pe3ylbTaToB
MIPEIOTBPAIIEHHBIX TI0TEPh COOTBETCTBYIOLIETO Tofa Ha KOI(PQUIMEHT IUCKOHTHpOBaHUS (L),
BBIYHCIIAEMBIi 110 (hopMmysie

at=1+E)?", (110)
rae £ — HopMaTHB IpHBEECHHS Pa3HOBPEMEHHBIX 3aTPaT U Pe3ylbTaToB, YHCICHHO PaBHBI HOPMAaTHBY
3¢ GEKTUBHOCTH KalUTAIBHBIX BiIokeHu# (E=FE,=0,1);

t, — pacyUeTHbIN I'0f;

t — TOf, 3aTpaThl ¥ Pe3yJbTaThl KOTOPOTO IPHBOIATCS K PACUETHOMY TOJLY.

1.5. B 4ncno BO3MOXHBIX BapHaHTOB PEaM3allMH MEPOIPHATHA MO OOSCICUCHHUIO MOXKapHON
0e30macHOCTH OOBEKTa Ha JTare TEXHHKO-9KOHOMHYECKOro OOOCHOBaHHMSI OTOMPAIOTCS Te, KOTOpbIe
OTBEUYAIOT OrPaHMYCHHSAM TEXHHYECKOrO ¥ COLMAIBHOrO Xapaktepa. B duciIo paccMarpuBacMBIX
BapHaHTOB BKJIIOYAIOTCS HAWITy4llMe, TEXHUKO-DKOHOMHUYECKUE I0Ka3aTeNN KOTOPBIX MPEBOCXOIAT WM
COOTBETCTBYIOT JIYUIIIMM MHPOBBIM M OT€UYECTBEHHBIM JOCTIDKEHHAM. [IpH 3TOM JOIDKHBI yUUTHIBATHCS
BO3MOYKHOCTH 3aKYIIKW TEXHHKH 32 PyOEKOM, OpPraHM3allii COOCTBEHHOTO ITPOM3BOJICTBA Ha OCHOBE
NPUOOpETeHUs JIMLEH3UH, OpraHu3alii COBMECTHOTO MNPOW3BOACTBA C 3apyOEKHBIMH IMapTHEpaMH.
JlyqmuM npu3HaeTCs BapHaHT MEpOIPUSTHS 110 OOECHEUYEHUIO IOXKApHOW Oe30MacHOCTH, KOTOPBIH
uMeeT HauOolblliee 3Ha4YeHHE OSKOHOMUYeckoro oddexra mmbo0 mnpu  YCIOBHHM  TOXIECTBA
MPeIOTBPAIaeMbIX IOTEph — 3aTPaThl Ha ero JOCTH)KEHHEe MUHHUMAJIbHBI.

Ecnu nenbio ocyiecTBICHUsST MEPOIIPUSATHS IO 0OECTICUSHHIO TTOXKAPHOH 0E30MacHOCTH SIBISIETCS HE
HEMOCPENICTBEHHOE MPEIOTBPallIeHHE TI0Kapa, a 00ecreueHue, JOCTOBEpHOit nHpopMaIu 00 OCHOBHBIX
XapakTepucTUKax MW IapaMeTpax YpPOBHS OOECIIeUeHUs I0XKapHOW 0e30MacHOCTH, KOHTPOJS 3a
coOMIOIeHNEeM TIPAaBMJ IIOKAPHOHW OE30MacHOCTH, B CIIy4ae HEBO3MOXKHOCTH OIPEICNICHUS BIHMSHUA
JIAHHOTO MEpOIPHSATHS HAa CTOMMOCTHYIO OLEHKY MpPEIOTBPALICHHBIX IOTEPb, TO TPH CPAaBHEHHH
QIBTEPHATHBHBIX BapHAHTOB 10 OOECHEUCHHIO IOXKAPHOH 0€30HMaCHOCTH JIYYIINM HPHHUMAETCS TOT,
3aTparbl Ha JOCTHXKEHHE KOTOPOr0 MUHUMAIIbHBI.

1.6. DxoHOMHIYECKUH APQEKT 3aTpaT Ha oOECIECUCHHE IMOKapHOH Oe30MacHOCTH OIPEHENsIeTCs 10
pe3ylbTaTaM dKCIUIyaTallMd 3a PacueTHBIH Ieprol. DKOHOMHYECKUH 3(deKT 3a pacdyeTHBIH INepHox
HE3aBHCUMO OT HAlPABICHHOCTH MEPOIPHATHS 110 0OSCIICUSHHIO TOXKapHOU Ge3onacHocTH (pa3paboTka,
NPOM3BOACTBO M HCIOJIBb30BAaHUE HOBBIX, COBEPIICHCTBOBAHME CYIIECTBYIOLIMX AJIEMEHTOB CHUCTEM M
MEpOIPHUATHI 110 0OecTiedeHHIo ToXkapHoi Oe3onacHocTH) (1), Pyo., paCCUMTHIBAIOT IO (opMyre

Or =1y =31 (111)
I
Ik Ik
Ir = 2 anz'atnp _2 30y, (112)
t=ty, 1=ty
roe Jr — OKOHOMHYECKHH J(PQEeKT peamu3aliiii MEpOIpHUATHS MO0 OOECIIeUYeHHI0 TOXKapHOU
Oe3onacHoOCTH 3a pacuetHbIi nepuon (7);
Iy, «, II,, T — CTOMMOCTHAs OLICHKA NPEIOTBPAIICHHBIX MOTEPh COOTBETCTBEHHO 32 PaCUETHBIN
niepuox (7) u B roxy (f) pac4eTHOTO EPHOIA;
37, 3; — CTOMMOCTHas OLIGHKa 3aTpaT Ha pealu3aldio MEPONPHATHS MO 0OSCHECUCHHIO TOXKAPHOH

0€30ITacCHOCTH COOTBETCTBEHHO 3a pacueTHBIN neprox (7) u B rofay () pac4eTHOTO IepHoOa;
O, Oc,"p —  kod(UIMEHTHl TPHUBEICHUS Pa3HOBPEMEHHBIX COOTBETCTBEHHO 3aTpar H

NPEIOTBPAIICHHBIX ITOTEPh K PACYETHOMY TOLY;
ty — HaYaJIbHBIN Ol PACYETHOTO NIEPHOIA;
tx — KOHEYHBIH I'0J] PacueTHOT'O NEPHO/Ia;
{ — TEKyLIM IO/l pacueTHOTO IEePUONA.
1.7. 3arparel Ha peaNn3alMI0 MEPONPHATHS IO OOECHEUCHHIO IOXKAapHOH 0e30MacHOCTH 3a
pacuerHsIi iepuon (37), pyd., pacCUnTHIBAIOT 1O popmyre

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

r1e 3umoxp— 3aTPAThl HA MPOBEACHUE HAYYHO-UCCIIEAOBATEILCKUX M OMBITHO-KOHCTPYKTOPCKUX PaborT,
pyo.;

31" — 3arpaThl MPH MPOU3BOJCTBE MEPOIPUATHIA TI0 00ECTICUCHHIO TIOXKAPHOM 0E30IMaCHOCTH, PYO.;

3" — 3aTparsl NpH UCHOIB30BAHUKM MEPONPHUSITHIA IO 00ECTICUSHHIO TOKapHOU Oe3omacHocTH (6e3
ydeTa 3aTpar Ha MpUOOPETEeHUE CO3MAHHBIX IIEMEHTOB MEPOIIPHUATHIT), PyO.

3arparel TpU  MPOM3BOACTBE (WMCIOJIB30BAHMM) MEPONPHUATHI 1O OOECIICYEHHIO TTOKAPHOU

HUO.K.p

0€301aCHOCTH (3;'(“) ), PyO., PACCUHMTHIBAIOT IO (hopMyJie



t 1
30 =Y 3 ar=Y (M, +K, - J1,)at, (114)

t=ty, 1=ty

rie 3, — 3HaueHHUe 3aTpar BCEX PECypCoB B Tofy f;
M, — Texynme HU3ACP)KKU NPH MPOU3BOACTBE (MCIOJIB30BAHMM) MEPONPHUATHH IO 00ECIIeUYeHHIO

MOKapHO#1 6€3011aCHOCTH B TONY 1;

K, — ennHOBpeMEHHBIE 3aTpaThl IPH MPOU3BOICTBE (MCIIOIB30BAaHUN) MEPOIPUSTHH B TOMY #;

JI; — ocTaToyHasi CTOMMOCTb (JIMKBHUIALMOHHOE Callb0) OCHOBHBIX (DOHIOB, BBHIOBIBIINX B TOIY /.

[Ipu onieHKe OCTATOYHOM CTOMMOCTH (DOHIOB MOTYT OBITh PACCMOTPEHBI TPH PA3TMYHBIX CITydasi:

a) cozlaHHbIe paHee (OH/IbI, KOTOPbIE BEICBOOOXKIAIOTCSI B TOy 38 HEHAIOOHOCTHIO, MOTYT JI0 KOHIIA
CBOETO CpoKa cIyx0bl 3(h(HEeKTUBHO HCHIOIB30BATHCS TE-TO B JPYroM MecTe. B aToM ciydae B kauecTBe
JI, ciestyer yquThIBaTh OCTATOUHYIO CTOUMOCTD (DOHJIOB;

6) ¢oHIBI B KOHIIE PAacUETHOTO IEPHO/A, OTCIYKXHBIINE JIMIIb YacTh CBOETO0 CpPOKa CIYKOBI U
a¢dekTuBHO (YHKIMOHUpYIOIIKHE. B 3TOM ciaydae B KauecTBe JI, CICAyeT YYUTHIBATH OCTATOYHYHO
CTOMMOCTH (POHIIOB;

B) (OHJIBI, BBHICBOOOXKICHHBIC 3a HEHAJOOHOCTHIO B TOAY f, KOTOpble HHUTAE Oojee Mo CBOEeMY
HA3HAUCHHIO HCIIOJB30BAHEI OBITH HE MOTYT. B 3TOM ciiydae B KadecTBe JI, ClemyeT YYUTHIBATH
JUKBUAAIMOHHOE CAIIBIIO.

2. PacueT SKOHOMHYECKHX MTOTEPH OT IOXKapa

2.1. 3naueHne PeaOTBPAIICHHBIX TOTePE (/1;), PYO., ONIpeAertoT Mo Ghopmyrie

I, =11, =11, (115)

rae 11y, IT, — 3KOHOMUYECKHE TIOTEPH OT OJIHOTO T0YKapa Ha OXpaHsIeMOM 00BEKTE COOTBETCTBEHHO JI0 U
IIOCJIe Peanrn3anuy MEPOIPUATHHA M0 00ECTIEICHHIO MTOXKAPHON 0€30IMacHOCTH, Pyo.
Oxonommueckue morepu (I1; u I) or mokapa Ha OOBEKTE 32 TON MOTYT OBITH OIPEACICHBI Ha
OCHOBaHHMH CTaTHCTHYECKHX JaHHBIX O MMOXKapax M MCIONB30BaHUH pacdeTHOro Meroxa (pasz. 1, 2, 3).
2.2. Tlpu WCHONB30BAHMK CTATUCTHYECKUX AaHHBIX dKOoHOMHUueckue nortepu (I7,), pyd., OT j-ro
noXkapa, BEIYUCIISIIOT 10 (hopMmysie

N
Haj :Z(Huﬁj +H0.pj +Hll.6j +Hc.3j)’ (116)
j=1
rae /1, — YKOHOMHYECKHE MOTEPH OT j-TO MoXkapa, pyo;

11, 5; — TOoTepH YacTH HAIIMOHATHHOTO OOTaTCTBa OT j-TO MoXapa, pyo;

11, ,; — moTepn B pe3yibTaTe OTBICYCHHUS PECYpCOB Ha KOMIICHCAIIMIO TIOCIEACTBHH j-TO TIOXKapa,
pyo;

11, . — moTepu u3-3a HEUCIIONH30BAaHUS BO3MOXKHOCTEH BCIICACTBHE j-TO IOXKapa, pyo;

11, .; — conuanbHO-3KOHOMHYECKHE IIOTEPH OT j-TO IMoXKapa, pyo;

N — KOIMYECTBO MOXKAPOB 3a TOI.

2.3. Tlotepu wYacTH HAIMOHAIBHOTO OOraTCTBa COCTOST W3 MAaTCPHUAlbHBIX IIEHHOCTEH,
YHUYTOXKCHHBIX WJIM TOBPEKICHHBIX B PE3yNbTaTe BO3JCHCTBHS OIACHBIX (PAKTOPOB IIOXKapa H €ro
BTOPUYHBIX MPOSBICHUH, 8 TAKKE CPEICTB MOXKAPOTYIIICHHUS.

[Notepu yacTu HAMOHAILHOTO OOraTCTBA OT j-T0 MoXapa (/1,5)), PyO, BEIYUCIISIIOT IO (opMyIie

N
Mg = Y T g+ g gy + 1T gy + it g + TN + T + 100, (1)

m.0.¢y &j H.0.¢j T.M.IIJ u.Mj p.pj
j=l1
rne [1 rf o — TOTEDH B DE3YIbTaTe YHHYTOKCHHS j-M IOKAPOM OCHOBHBIX IPOM3BOICTBEHHBIX
¢oHmoB, pyod.;
30,@ — TOTepH B PE3YAbTATe IOBPEXKICHHUS j-M II0XKApOM OCHOBHBIX IPOU3BOJCTBCHHBIX
¢oHmoB, pyod.;
Igs ogj — UOTEpU B PE3YIbTATe YHUYTOKCHHUS j-M II0)KAPOM OCHOBHBIX HENPOHU3BOIACTBEHHbIX
¢doHm0B, pyod.;
o o.yj — TIOTEpU B pPe3ynbTaTe NOBPEXKIEHUS j-M IOXAPOM OCHOBHBEIX HEIPOM3BOICTBEHHBIX
¢doHm0B, pyod.;
HTYSEU — TOTepH B pe3yiabTarte YHUYTOKCHHS (HMOBPEXKICHUS) j-M TOKApoOM TOBapHO-

MaTepHalIbHBIX IIeHHOCTeH (0OOPOTHBIX (POHIOB, MaTepUANBHBIX PECYPCOB TEKYIIEro IOTPEOIICHMS)

pyo.;



i .
11 IZSVU)— NOTepU B PEIYJIBTATC YHUUYTOKCHUA (HOBpG)K,I[GHI/IH) J-M IOXKapoOM JIMYHOI'0O UMYIIECTBA

HaceseHus, pyo.;

11 lr‘I/p.pj — HOTEPU B PE3YIbTATC YHUUTOXKCHUA j—M IMOXKapoM IMPUPOAHBIX PECYPCOB, p}’6,

2.4. Tlotepu B pe3yjbTaTe OTBJICYEHHS PECYPCOB HAa KOMIICHCALIMIO IOCIIEACTBHI TMOXapa —
TIPUBEICHHBIE 3aTPaThl HAa BOCCTAHOBUTEIBHBIE PA0OTHI Ha 00BEKTE, Ha KOTOPOM ITPOU3OIIEN MOKap.

IMoTepu B pe3yibrare OTBICYEHHS PECYPCOB HA KOMIICHCAIIUIO TTOCIIEACTBU j-r0 moxapa (I1,,), pyo.
BEIYHUCIISIOT 10 (hopMyIie

1, =

™=

(15, +115,), (118)
1

~.
1l

o
opi —

moxapa, pyo.;
n
II,,; — notepu B pe3yibTaTe OTBICYCHHsS PECYPCOB HA BOCCTAHOBICHHE HPHPOIHBIX PECYPCOB,

rne 11 MOTEpH B pe3y/lbTaTe OTBJICUEHHUsS PECYpCOB Ha BOCCTAHOBJIEHHE OOBEKTa MOCIE j-TO

MOCTPa/IaBIIuX OT j-TO MoXapa, pyo.;

2.5. IoTepn m3-3a HEUCIONB30BAHUS BOZMOKHOCTEH — YacTh MPHUOBLUIH, HEAOMIOIYdeHHAs! OOBEKTOM
B PE3YIBTATC €T0 IPOCTOA H BBIOBITHS TPYAOBBIX PECYPCOB U3 HpOI/ISBOJICTBeHHOﬁ NCATCIIBHOCTH B
pe3yIbTaTe moxapa.

[otepu m3-3a HEMCHONB30BAHUS BO3MOXKHOCTEH BCIEACTBUE j-TO moxapa [l pyo.; BRIYHCISIOT 110

dopmyre

N
My =Y (L + 1), (119)
=

rne 11;.j — notepu ot mpocTost 06BEKTa B pe3ybTaTe j-ro HokKapa, pyo.;

HB.ij— noTepu 1pu BBIOBITHH TPYAOBBIX PECYpCOB U3 HpOH3BOI[CTBeHHOI>i JCATCIIBHOCTU B

pe3yibTaTe j-ro noxapa, pyo.

2.6. ColnanbHO-3)KOHOMUYECKHE TOTEpH — 3aTpaThl Ha TPOBEICHHE MEPONPHUATHH BCIICACTBHE
rudeNy ¥ TpaBMUPOBAHUS JIFOJIEH Ha T10XKape.

CounanbHO-3KOHOMUYECKHE MTOTEPH OT j-To moxapa (I1..;), pyo., BEIYUCIISIIOT IO (opMyITe

N
Moy =Y (1L, +1TL,), (120)
=l

T o .
rae 11, ,; — counanbHO-?KOHOMHYECKHE TIOTEPH OT TPABMHPOBAHHS JIOCH Ha j-M MoXape, pyo.;
r v .
II. ,; — colnanbHO-3KOHOMHUYECKHE IIOTEPH OT THOEIH JIFOJIeH Ha j-M Toxkape, pyo.

o . T
ConnaabHO-9KOHOMHYECKHE MOTEPH OT TPAaBMUPOBAHMS JTiozei Ha j-M noxape (/1. .; ) BBIYUCIAIOT

o opmyie

N
T —
Hc.3j _Z(SBj+SH.H4j+SKﬂj+SCK.Hj)9 (121)
=
rac ng — BBIIIATH TIOCOOMH 110 BpeMeHHOﬁ HeprﬂOCHOCO6HOCTI/I TpaBMHUPOBAHHLBIM Ha j—M Toxape

JHOIIM, PYO.;
Sy.nj — BBIIIATHI IEHCUH JIUIIaM, CTaBIIMM MHBAIMIAMHU B pe3y/bTare j-ro noxapa, pyo.;
Sej — PACXOompl HA KIMHUYECKOE JICUCHHE JIUII, TPABMUPOBAHHBIX HA j-M MOXape, pyo.;
Sexaj — PACXOIbl Ha CAHATOPHO-KYPOPTHOE JICUCHHUE JIUII, TPABMHPOBAHHBIX HA j-M MOXKape, pyo.

o . T
ConnanbHO-9KOHOMHUYECKHE TTOTepH NpH rubenu mozeil B pesynstare j-ro noxapa (1., ), pyo.,

BBIUUCIISIOT 110 (hopMyIIe
N
HZ?] = Z (Snolj/' + Sn,]g' )’ (122)
j=1

TI€ Shorj — BBIIUIATHI TOCOOMIA Ha TTOTpeOeHre TOTHOLINX B PE3yiIbTaTe j-To MoXKapa JIHl, pyo.;
Sh. — BBITLIATHI TIEHCHUIT 1O CIyYaro MOTePU KOPMUIIbIIA B PE3yIIbTate j-ro moXapa, pyo.
2.7. Pacuem cocmagusiioumux 3KOHOMUHECKUX nomepb On noxcapd

; y
[Morepu B pe3ynbrare YHUYTOKEHHS j-M [10)KapOM OCHOBHBIX IIPOM3BOJICTBEHHBIX (hOHIOB (1] oy )

PYO., BEIYUCILIIOT 110 (hopmyIie



n
y — —
Hn.o.d)j - Z[Soi (Sni +Sni )]9 (123)
i=1
rzie Soi — OCTATOUYHAs! CTOMMOCTh OCHOBHBIX (DOHJIOB i-T0 BHJIA, pyo.>ern’;
S"j — CTOUMOCTb MaT€pUuaIbHbIX HeHHOCTeﬁ i-TO BUaa, rOAHbIX JJIA /:[anLHeﬁmero UCIIOJIb30BaHUs,
-1.
pyo e
Sm' — JIMKBUJAIITUOHHAA CTOMMOCTb MaTC€praJIbHbIX HeHHOCTeﬁ I-TO Bua, py6>e -];
n — KOJIMYECTBO BUJOB OCHOBHBIX q)OHﬂOB, ca.
2.8. Iotepu B pe3yibTraTe MOBPESKICHUS j-M IMOXKAPOM OCHOBHBIX MPOHM3BOACTBEHHBIX (OHIOB (

I, ), pyo., BEIMUCIAIOT 110 popMyIie

n - K3
noa = D[ Sory 155~ (S +50) | (124)
i=1
7€ Y — KO3 (OHUIHEHT, YUUTHIBAIONIHI MOBPEKICHAE MaTEPHATBLHBIX IIEHHOCTEH;
K, — yhenbHbIi BEC CTOMMOCTH KOHCTPYKTUBHBIX JJIEMEHTOB B OOIIEH CTOMMOCTH MaTe€pUalbHBIX
1eHHocTen, %.
2.9. Tlotepu B pe3yabTare YHUYTOKCHUS U TOBPSKACHHUS j-M  IIOXKAPOM  OCHOBHBIX
HEMPOM3BOJICTBEHHBIX (DOHIOB BBIYUCIISAIOT CIEAYIOIIUM 00pa3oM.
Ecin mo ocHOBHBIM HEMIPOU3BOJACTBEHHBIM (bOHI[aM HAYUCIIAIOTCA aMOPTU3ALMOHHBIC OTYMUCJICHUA,
TO MOTEPH CTOMMOCTH MPH UX YHUYTOXKEHMH BBLIYMCIAIOT o Gopmyie (123), a mpu NOBpexKIEHHH — T10
dopmyie (124).
Ecni 1m0 OCHOBHBIM HEMPOU3BOACTBEHHBIM (OHAAM HE HAYUCIAIOTCS aMOPTHU3AIMOHHbIE
OTYHUCIICHUA, TO TOTEPU CTOMMOCTH BBIYUCIIAIOT 11O cbopMynaM:
IIPU YHUYTOXKECHUN

Hl-{o.dgj = Z[Sm' —(Sy + S5 )]’ (125)
i=1

IIpU IOBPEXKIAEHUH

- k
Iy e = 2 SuY———-S,; +S,:) 1 (126
0.4y e~ Y 100 ( ) ( )

rzie Sy — MepPBOHAYABHAS CTOMMOCTh OCHOBHBIX (DOHJIOB i-TO BUIA, pyO. e .

2.10. Tlotrepum B pe3ymbTaTe YHUUTOXKEHUS (IIOBPEXACHHS) TOBAPHO-MAaTe€pUaNbHBIX I[EHHOCTEH
(060poTHBIX (POHIOB, MaTEpHAILHBIX PECYPCOB TEKYILIETO HOTpednenus) j-M noxapom (IP™.,.), pyo.,
BBIUHUCIISIOT 10 (hopMyIie

n

mW =Y,

STM.LU‘_(SH +S0H ‘+S.ﬂi)s (127)

T.M.IL [ T.M. IL [
i=1
rac STAM.Lll' — 0611135[ CTOUMOCTE TOBAPHO-MaTCPUAITBHBIX IIEHHOCTEH i{-TO BHJIa HA MOMCHT TioXxapa,
pyo.;
:M'ui — CTOMMOCTH TOBapHO-MaTE€pPHUAIbHBIX IIEHHOCTEH i-TO BHa, OCTaBHIMXCA IIOCJIE TOXKapa,
pyo.;
El:,[_ui — CTOMMOCTHL MOBPEKIACHHBIX TOBAPHO-MATEPHUAIbHBIX IIEHHOCTEH i-TO BHA C YUE€TOM HX

obecrieHnBaHwMs, Pyo.;

2.11. Totepn, cBA3aHHBIE C YHUUYTOXXEHHEM (IIOBPEXKACHHEM) JTUYHOTO MMYIIECTBAa HACEJICHUS j-M
TIO>KapOM, BBIYHCIISIOT CICAYIOMNM 00pa3oM:

10 3aCTPaxOBAaHHOMY MMYIIECTBY Ha OCHOBE JAHHBIX OPTaHOB I'OCYIAPCTBEHHOTO CTPAXOBAaHMS IO
pacdeTHON CyMMe IOTEPb, MCXOAd M3 TOCYIapCTBEHHBIX PO3HHYHBIX II€H, JACHCTBYIOIIMX Ha MOMEHT
MOXKapa, 3a BEIYETOM CTOMMOCTH W3HOCA U OCTATKOB, TOMHBIX K JaJIbHEHIIEMY HCIIONb30BaHNUIO;

110 HE3aCTPAaXOBAaHHOMY HMMYIIECTBY IPH OTCYTCTBHM JOCTOBEPHBIX IAaHHBIX HMCXOId M3 CPEIHUX
CTaTHCTHIECKHX MOTEPh OT HOXKapa.

2.12. Tlotepu B pe3yibrare OTBICYEHHS PECYpCOB Ha KOMIIEHCAIMIO MOCIEICTBHH j-TO moxapa (Ha
BOCCTaHOBJICHHE O0BEKTa U MIPUPOIHBIX PECYPCOB rocie moxapa (I1,,), pyo., BEIMHUCIAIOT 1o (GopMyre

m

Moy =Y (M, +E,K,); (128)
i=1
rae M; — i-e U3AEPKKH IPH BOCCTAHOBUTEIBHEIX padoTax, pyo.;
K; — i-e equHOBpEMEHHBIE TOTIOTHUTEIBHBIC BIOXKEHUS, PYyO.;

E, — nopmatnBHBII k03 duireHT 3 (HeKTHBHOCTH KalMTAIBHBIX BIIOXKEHUH;



M — KOJIMYECTBO BHUIIOB 3aTpaT Ha BOCCTAHOBUTEIbHBIE PaOOTHIL.
2.13. Tlotepu ot pocTost 00bekTa B pe3ynbrare j-ro noxapa (I7y.j), pyo., BBIYUCISIOT 110 (hopMmyJe

N
Hn.oj = Z(Ha.n.nj +HH.1'[.j)’ (129)
j=1
rae H3_n_nj — 3apa60THaﬂ Iu1aTa W YCJIOBHO-IIOCTOSIHHBIE PAaCcXO[bl 3a BpPEMs IIPOCTOSA o0beKTa B

pe3ynbTare j-ro mnoxapa, pyo.;
I1,,,; — TpuObLIL, HEJOMOMYUCHHAS 3a TICPHOJ] IPOCTOSI 00BEKTA B PE3yJIIbTaTe j-T0 HOXKapa, pyo.;
2.14. Tlotepu nipu BEIOBITHH TPYAOBBIX PECYPCOB U3 MIPOM3BOACTBECHHON JEATEIFHOCTH B PE3ylIbTaTe
Jj-ro noxapa (I1,xy;), pyo. pacCUMTHIBAIOT TOJIBKO JJIsi chepbl MaTepHaIbHOIO IPOU3BOICTBA 110 (hopMyJIe

N
— T r
yrp —Z(UB.W ot ap ), (130)
J=1
rae 11 ;_ pj T noTepu IMpu BBLIOBITAN TPYAOBBIX PECYpPCOB U3 HpOI/ISBOI[CTBGHHOﬁ JCATCIIBHOCTU B

pe3ysbTaTe uX TPaBMHUPOBAHUS B MPOLECCE j-TOMOXapa, pyo.;

,;T.p j — TIOTepU TIPU BLIOBITHHM TPYAOBBIX PECYPCOB M3 IIPOM3BOJACTBEHHOH NEATENLHOCTU B

pe3ysbTaTe uX THOEn Ha j-M MoXape, pyo.
2.15. Iotepu npu BEIOBITHH TPYIOBBIX PECYPCOB M3 NPOM3BOJICTBEHHOM JIESITENILHOCTH B PE3YJbTaTe
UX TPaBMHUPOBAHMS B IIporecce j-ro noxkapa ({7s:1pj) BEIYUCIAIOT IO GopMyIte

(&)
H;.T.pj:ZKH.[L'Bgi'TB.Tj’ (131)
i=1

rae Ky, — kodUIMEHT, yYUTHIBAIONINI ITOTEPIO YaCTH HAI[MOHAIBHOTO JIOXO/a;

3,, — 3apaboTHas 11aTa i-ro paboTHHKA, PyO.X(HU

T4+ — TIPONIOIDKUTENBEHOCTD BBIOBITHS N3 TIPOM3BOJICTBEHHOH JESATEIFHOCTH i-TO TPAaBMHUPOBAHHOTO,
HHHA;

G — KOJIMYECTBO TPAaBMHUPOBAHHBIX, YeJl.

2.16. TloTtepu py BBIOBITHY TPYIOBEIX PECYPCOB U3 MPOM3BOACTBECHHOM IEATENBHOCTU B Pe3yibTate
nx rubenu Ha j-M noxape (/7srpj), pyO., BBIMUCIISIOT 110 (hopMyIie

X
H};T.pj :ZHITP.H H (132)
i=1
rae H, — 7107 HalMOHAIBFHOTO JI0XOZa, HEJOAaHHAs OJHMM pPabOTaIoIUM, MO OTPAcisiM HapOXHOTO
XO3SUCTBa, pyo.Hu
T, — TIoTEpst pabounx IHEH B pe3yibTaTe THOESIH OHOTO paboTaIoIIero;

X — KONMYECTBO MOTUOIINX, Yell.

2.17. CoumanbHO-3KOHOMHYECKHE ITOTEPH IPH TPABMHPOBAHHWH JIFONCH IIOJ BO3ACUCTBHEM j-TO
no)kapa BKJIFOYAIOT: BBIILIATH TOCOOMIT 110 BpeMEHHOH HeTpynocnocoOHocTH (0e3 ydeTa BBIIIIATHl MO
WHBAINAHOCTH) NOCTPAIABIIMM Ha j-M Toxkape (Sg;j), pyO., BEIMHCISIOT IO (hopmyrie

Op
i=l

rie Wai — 3HAYEHHE (-TO OCOOUS 110 BPEMEHHOM HETPYIOCTIOCOOHOCTH, PyO.XIHI '

T — niepHo[ BBITLIATHI i-T0 IIOCOOHSI 10 BPEMEHHON HETPYHAOCIOCOOHOCTH, THH;

Op — KOJIMYECTBO TPABMHUPOBAHHBIX (0€3 oopmiIeHHs HHBATMIHOCTH), Yell.

2.18. BpImuiaTel NEHCHIA HWHBANWAaM, MIOCTPAIaBIINM Ha j-M moxape (Sy), pyO., BEIUHCISIOT IO
hopmyne

Oy
523, 134

rne Wy, — 3madenue i-if meHcHM MHBATHAAM [-if TPyTITIBL, PYO.XTHY ;

Gy — KOJIMUECTBO TPABMHUPOBAHHbIX, MTOJYYUBIINX WHBAIUIHOCTD, YeEll.;
Tywi — TeproA BBILIATHI i-i eHCHH (TT0COOMST) 110 MHBAIUAHOCTH, JTHU.
2.19. Pacxozpl Ha KIMHUYECKOE JICYEHHE TIOCTPaAaBIINM Ha j-M HoXKape (Si;), pyo., BBIYUCISIOT 110
bopmyne
Sg
Sy = Y (S4+S5Ts), (135)

i=1



rae Sy — CpeaHsist CTOMMOCTb JOCTABKH OJJHOTO TIOCTPa/IaBIIero B OONbHHMILY, Pyo.;

S5 — cpenHue pacxoms! GONBHUIIEI HA OHOTO MOCTPAAABIIETO, PyO. XHA ;

Ts — nepuoj HaxoXKJICHUsI B OOJIBHULIE i-T'0 TIOCTPAIaBIIEro, JTHH;

G5 — KOJIMYECTBO TPAaBMHUPOBAHHBIX, MPOIIEAIINX KIMHUIECKOE JIEUCHHE, YeIl.

2.20. Pacxonpl Ha caHAaTOPHO-KYpOPTHOE JIEYEHHE IOCTPaAaBIIMX Ha j-M mnoxape (Sckx ;), pyo.,
BBIYUCIISIOT 110 (hopMyIIe

Sj
Sewns = Y Sues +5e,); (136)
i=l
rae Snei — CPEAHHE PacXo/ibl Ha NPOE3/ B CAHATOPUIL i-I0 MOCTPaAaBIIero, pyo.;
Sei — CpeIHme pacxopl CAaHATOPHA Ha i-TO MOCTPAIABILIETO, PYO.;
G — KOJIMYCCTBO TPAaBMHUPOBAHHBIX, ITPOLICAIINX KYpC JICUCHUA B CAHATOPHUHU, YECII.
2.21. ConmansHO-3KOHOMHYECKHE MTOTEPH TIPH THOENN JTIOJEH B pe3ylbTaTe i-ro IMoXKapa BKIIFOYAIOT:
BBITUIATHI TOCOOUH Ha morpedbeHne morudmmx Ha i-M Mokape (Suorj), PyO., BRIYUCISIOT MO GopMyJie

4
Suory = Y Waor 115 (137)
i=1

1€ Woot — 3HAYEHHE i-r0 O0COOMs HA norpebenue /-i rpymnibl norubmmx, pyo./den’;
X — KOJIMYECTBO MOTUOMINX [-i TPYIIIIbI, el
2.22. Bpimarsl IEHCHA TIO CIyYa0 MOTepH KOPMIUIbIIA Ha j-M moXape (Suj), pyO., BEIYUCISIOT 110
hopmyne
RIIN S
= Z W

S nxil " fnxis (138)
i=1

ILK j

tiie Wi — 3HAYEHUE i-1 IEHCHH TI0 CITydar0 MOTEPH KOPMUIIBLA [-H TPYIIIBI, Py0. XrHu '

Xnx — KOJTMUYECTBO MOTHOIIMX, HMEBIINX KOro-I1100 Ha MKIUBEHUH, YEIl.;

T1.xi — TIEPHUO]] BBITIJIATHI IEHCHH TI0 CITy4at0 MOTEPH KOPMMIIbLA i-i CEMbE MOrMOLIEro, THH.

3. PacueT 0xuaeMbIX 3KOHOMUYECKHX MOTEPh OT BO3MOXKHOTO TI0)Kapa

[IporHo3 >KOHOMHYECKMX MOTEPh OT BO3MOXKHOTO IIOXKapa IPOW3BOAMTCS Ha OCHOBE pacuera
IapaMeTpoB Pa3BUTHS MOKapa Ha 00BEKTe (B 3MaHNUN), a TAKXKe JAaHHBIX 00 3(PPEKTUBHOCTH AJIEMEHTOB
1 cucteM oOecTieueHus IoKapHOi 0e30MacHOCTH.

MaremaTideckoe 0XHIaHNEe SKOHOMHYECKHX ITOTeph OT noxkapa (M (1)) BEUUCISIOT 1o (hopmyIie

M) =M1,;)+Ml1,,)+M(,,), (139)
rne M (Il,5) — MareMaTHYecKoe OXWIAHHE IMOTeph OT IOXKapa YacTH HAIMOHAIBHOTO OOTaTcTBa,
py6.xon’;
M (Il,,) — MareMaTM¥ecKoe OXXHIAHWE IOTepPh B pE3ylbTare OTBICYCHHS pECYpCOB Ha
KOMIIEHCALIUIO TIOCNICACTBHH ToXkapa, py0. o'
M (I1,,) — MaTeMaTH4eCKOe OXXHIAHME IOTEPh OT MPOCTOSI 00BEKTA, OOYCIOBIEHHOTO IMOXKapoM,
pyosror’.

3.1. Maremarnueckoe OXHIAHHE TMOTEPh OT TIOXkKapa WacTH HarmoHaigbHoro GorarctBa (M(11s))
BBIUHCIISIOT 110 (hopMyIIe

M(M,5) = F,|Cl* R, +CP R, -0, (140)

rae F, — 1iomaas BO3MOXKHOIO IIOKapa Ha 00bEKTe, M?;

M. o -
Cyy — yhenbHas CTONMOCTb MaTePUAIbHBIX LIEHHOCTEH, Py0. 817,
Ry — 1107151 yHHUTOXKEHHBIX MATEPHATBHBIX [IEHHOCTEN Ha TUIOIIA/IA IOXKapa Ha OOBEKTE;
Cy, — yHenbHas CTOMMOCTb PEMOHTHBIX paboT, pyox1™;

R, — 110715 TOBPEK/ICHHBIX MaTEepUAIbHBIX IIEHHOCTEH Ha IUIOIIA/IU 10XKapa Ha 00bEeKTe;

On — BEPOATHOCTH BO3HUKHOBEHUS TIOKApa B 00beKTe, Tox (cM. TpusioxkeHue 3).

3.2. Maremarnueckoe OXHMIAaHHE IOTEPh B pE3y/lbTaTe OTBICUECHHS PECYpCOB Ha KOMIICHCAILMIO
nocnenctBuid moxapa (M(I1,,,)) BBIYUCISIOT 110 (hopMysie

M(Ho.p):Fn Hyu+EH(K;)1+K;/);[)'Qna (141)
e M, — yIenbHbIE N3NEPKKY P BOCCTAHOBUTENBHBIX paboTax, pyd.sr;

3 -
K, — ynenbHble eIMHOBPEMEHHBIC BIOKEHHS B 3/1aHKe (COOpyXKeHHUE), pyd.u~,

o -
K, — ynenbHble ¢IMHOBPEMEHHBIC BIOXKCHNUS B 000pyI0BaHKE, PyO. 1~

3.3. Maremarudeckoe OXHIaHWE TIIOTEPh OT OOYCIOBJICHHOTO TIOKApOM TIPOCTOST OOBEKTa
(renonomyuenHast npuobLIb) (M(/1;,,)) BEIMHUCISIOT 1O hopmyrte



M) =Hpp - Tpp-Qn, (142)

rae 11, — npuObLIb 00BEKTa, PYO.XHA;

Ty — TIPOIOIDKUTENIBHOCTD MPOCTOS 00BEKTA, THH.

4. Metoz onpeneneHns IIOMaan IIoxKapa

Hacrosmmit meron mnpemHasHayeH Ui ONpPEACNICHWS IUIOMIAAM II0XKapa, 3HAYCHHWE KOTOPOH
HEoOXOoMMO TIpH pacdeTe MOTeph OT MoXapa Ha oObekTe. PacdeTr miomany moskapa MPOBOAST JUIS
TOPIOYMX M JIETKOBOCTIIIAMEHSIIOIINXCS JKUIKOCTEH; OHAa NMPUHUMAETCSl PaBHOM IUIOLIAINM pa3MEIICHHs
KHUIKOCTEH WM IUIOIIAAN aBapuHOTO Pa3inBa.

4.1. Inomans noxkapa mMpu cBOOOJAHOM TOPEHHUH TBEPIBIX TOPIOYMX W TPYAHOTOPIOYMX MarepHajioB
BBIYHCIISIIOT:

IUIs TIOMeEIEHuii ¢ 00bemoM V<400 m* o popmyne
F, =n(Ut)*<F, (143)
e —nuHeiHas CKOPOCTh PACIPOCTPAHEHHUS 110 TOBEPXHOCTH MaTepHaa IIOKapHON HATPY3KH, MX;

t — TEKyIlee BpeMs, C;

F — muiowmap, 3aHMMaeMast OKapHOH Harpy3Kou M%;

IUIs TIOMeEIEeHuii ¢ 06bemoM V>400 M* 110 popmyrie

2
Fn = : ’ Fti StH.C.l'[’ (144)
H.C.T
7€ ¢ — BpeMsl JIOKAJTM3aluH oXapa, c;

ti.c.n — TIPOIOJDKUTENBHOCTh HAUYaIbHOW CTaJM MOXapa, C.

4.2. MUHUMAJBHYIO TPOJODKUTEILHOCTh HAYAIBHON CTaNH MOXKapa B MOMEIICHUH OIPEJIEIISIOT B
3aBUCHMOCTH OT OOBbEMa IOMEIIEHUS BBICOTHI TOMEUIEHHS M KOJIMYECTBA MPUBEICHHOW ITOXKapHOU
Harpy3ku (4epr. 7, 8).

4.3. KonnuecTBo NpUBEICHHOM MOXKapHOI Harpy3ku (g) BEIYUCIISIOT 110 opmyrie

n
g=) g, (145)
i=1
rae gi —  KOJIMYECTBO HpI/IBGHCHHOI‘/’I HO)KapHOﬁ Hal"py3KI/I, COCTOﬂHIeﬁ nu3 i-rO rOpIOI{erO 158
TPYIHOTOPIOYETO MaTepHaa.
w2}
/ _
P o=
. /

flpadenmumenswocas HCA, 10 s

A1 1 | |
7 rw* 2wt 30t ew® sw* ew* 7o
vm?
——— H=6,6; 1-g=(2,4-14) ko8 ; 2-g=(67-110) kros”;
3-g=640 xkru™ ;
—-— H=72 m; 1-g=(60-66) krsr?; 2-g=(82-155) krou” ;
3-g=200 koM ;

—0=0= H=8m; 1-g=60 ks ; 2-g=(140-160) ks ; 3-g = (210-250) krm? ; 4-g=(500-550) ks>
— H=4,8; g=(169-70) xr>31* (H - BBICOTa IIOMETIEHMIA)

Yeprt. 7
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o™
r—

flpodonmumenswocms KON, 10 %’
~
—

- 1L L
ot 2100 3’ v’
1-H=3 m; 2-H=6 m; 3-H=12 ™M

>

Yepr. 8
3HaueHue (g;) BEIYUCISIOT 0 (hopMyIie
P

=g =M 146
8i = &ui 138 (146)

IJIE gvi — KOJMYECTBO TOPIOYETO W TPYAHOTOPIOYETO i-TO MATEPUANA HA EMHHUILY TUIOIIAIN, KT 2
; -1
Q). — Tennora cropanus i-ro Matepuana, Mok

4.4. BulUMCIISIIOT IPOJOIKUTEILHOCTh HAYAJIbHOM CTa UK HOKapa 110 GopMyaM:
IUTS TIOMeTeHut ¢ oobeMoM V<3X 0%’

- 1 1/3

t.H.C.H = 0994 -10 ? t:.lé.n —2) . 147
v cp’ Ql]-r).cp U ( )
JUTSL TIOMETIeHUH ¢ o0beMoM V>3X 0%’
1/3

_ 1

tyon =0.89-1072 1P | —0’73+2’0 1. (148)
op” Yucp

I1]
r’ue tH.l:).H
COOTBETCTBHH C 4epT. 7, §;

Ye—CPEIHSAS CKOPOCTD TIOTEPU MACCHI TIOKAPHON HATPY3KU B HAYAJILHOM CTa[MK MOXKAPa, KM 2XC

!, BBIYHCIISIOT 10 (hopMyJIIe

— MUHUMAJIbHAasA MNPOAOJLKUTCIBHOCTD HadaJIbHOU CTaanuu I10XKapa, C, OHNpPCACIAIIOT B

:Zg.m' v (149)

Ve ng ’

IJe i — CKOPOCTb IIOTEPU MACChl B HAYaJIbHOM CTaJWU I0XKapa i-To MaTepHala M0XKapHOW Harpy3KH,
KO8,
ng,cp— CPEIHSS TETUIOTa CTOPAHHS MOKAPHOM HArpy3Ku, MJOXr !, BEIHCISIOT 110 popMyIie

.OP.
p _ Z g,‘lll HI

HCp T > (1 50)
Z & ui

u — JIMHEHHAasl CKOPOCTh PAaCIPOCTPaHEHH s UIAMEHH, MX .
HomyckaeTcss B KaueCTBE BEIMYMHBI 1 OpaTh MAaKCHMalbHOE 3HAUCHHE ISl COCTABIIIOIINX
MIOXAPHYIO Harpy3Ky MaTepHasoB.

3Hauenus BenuuvH ey, OF , 4 115 OCHOBHBIX TOPFOUMX MaTepHasioB NpUBEEHbI B Tabm. 11, 12.

Tabmuma 11

JInHeiinas CKOPOCTDb PACPOCTPAHCHUSA IIVIAMEHHU 110 ITOBEPXHOCTH MaTepHUaJI0B

Marepuan JIuneiiHas ckopocThb
pacnpocTpaHeHHs TIaMEHH TI0

nosepxuoctu x10% mx!

1. Vrapbl TEKCTUIBHOIO IPOMU3BOACTBA B Pa3pLIXJICHHOM 10
COCTOSIHUH
2. Kopn 1,7

3. X10NOK pa3phIXJIEHHBIN 4,2



4. Jlen pa3pbIXJIEeHHBIN

5. Xnonoxk+kampoH (3:1)

6. [lpeBecrHa B mITA0CIAX MPH BIAXKHOCTH, %0:

8—12
16—18
18—20
20—30

6omee 30

7. IlonBenieHHbIE BOPCUCTBIE TKAaHU

8. TekcTunbHBIC W3AETHS B 3aKPHITOM CKJIaze IpH 3arpy3ke .
100 xr/m>

9. bymara B pyloHax B 3aKpBITOM CKJIaze Hpu 3arpy3ke 140
Kr/M>

10. CuHTeTHYeCKH KaydyK B 3aKPBITOM CKJIaJIe TIPH 3arpy3Ke
capie 230 kr/m?

11. [lepeBsHHbIC MOKPBITUS IIEXOB OONBIION TIUIOIIANH,
JEpEeBSIHHBIE  CTEHBI, OTACNAaHHBIC JPEBECHO-BOJOKHHUCTHIMH
IUTATAMHU

12. Tleunsre orpakarouIie KOHCTPYKIMH C YTCIDIMTEIEM W3
3anuBouHoro [IITY

13. CosloMeHHBIE ¥ KAMBIIIATOBBIC U3IEITHS

14. Txanwu (xoncr, Gaiika, 0s13b):

0 TOPU30HTAIIN

B BEPTUKAJIHLHOM HaIlpaBICHUH

B HaIpaBICHUM, HOPMAILHOM K ITOBEPXHOCTH TKaHEW, NpHU
paccrosHuN Mexay HumH 0,2 M

15. Jlucrosoii ITITY

16. Pe3nHOTEXHHUUECKUE U3MIENHS B IITAOEIAX

17. Cunrernueckoe nmokpsitue “Cropron” npu 7'= 180°C

18. Top¢hormauTsl B mITadesax

19. Kabenn AAIlIB1x120; AIIBI'23x35+1x25;
ABBI'3x35+1x25:

B TOPU30HTAJILHOM TOHHENW CBEPXY BHU3 NPU PACCTOSHUU
Mexry nonkamu 0,2 M

B TOPU30HTAILHOM HalpaBJIeHUN

B BEPTUKAIFHOM TOHHEIICE B TOPH30HTAJHHOM HAaNpaBICHUN
IIPH pacCTOSIHUN MexXay psaamu 0,2—0,4

5,0
2,8

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

0,5
0,7

2,8-53

7,5-10
6,7

1,3
30
4,0

5,0
1,7-2
0,07

1,7

0,3

0,33
0,083

Ta6muma 12

Cpe)msm CKOPOCTH BBIT'OPAHUA U HU3IIAA TEIJIOTA CrOPaHUs BCIECTB M MAaTECPHUAJIOB

Huszmas Temiora
cropanust, KJIxr!

BerectBa 1 Marepuaist CKOpOCTb ITOTEPU MACCHI
x10%, ko ?x!
Benzun 61,7
Aneron 44,0
Jy3TUIOBEIN criupT 60,0
Benzon 73,3
Jlrn3enpHOE TOIIMBO 42,0
Kepocun 48,3
Masyt 34,7
Hedrs 28,3
OTHUIIOBBIH CTIAPT 33,0
Typbunnoe macino (TT1-22) 30,0
M3omnponunoBelii ciupt 31,3
W3omnenran 10,3
Tonyon 48,3
Harpuii MmeTannmueckuii 17,5
[pesecuna (opyckn) 13,7 % 39,3
Hpesecuna  (MeOems B OKWIBIX | 14,0
aMUHUCTPATUBHBIX 31aHusIX 8—10%)
Bymara paspbixiieHHas 8,0

41870
28890
33500
38520
48870
43540
39770
41870
27200
41870
30145
45220
41030
10900
13800
13800

13400




Bymara (kHurH, >XypHaJIbD) 4,2 13400
KHuru Ha nepeBsHHBIX CTeNIaXkax 16,7 13400
Kunomnnenka Tpuarerarsas 9,0 18800
Kap6onuToBsie uznenus 9,5 26900
Kayuyk CKC 13,0 43890
Kayayk HaTypanbHBIH 19,0 44725
Opraaudeckoe CTEKIIO 16,1 27670
Iomactupon 14,4 39000
Pesuna 11,2 33520
Texcroymr 6,7 20900
ITenonomyperan 2,8 24300
Bommokno mrranensHOS 6,7 13800
Bosokno mranensnoe B kumax 40x40x40 22,5 13800
cM
TlomuaTinen 10,3 47140
[onmumponunexn 14,5 45670
Xomnok B Trokax 190 xr x m? 2.4 16750
X10NOK pa3phIXJICHHBII 21,3 15700
Jlen pa3pbIXJeHHBII 21,3 15700
Xuonok+kanpos (3:1) 12,5 16200
IIPHJIO)KEHUE 5
Obs3amenvhoe

METO/ SKCIIEPUMEHTAJIBHOI'O OITPEAEJEHUSA BEPOATHOCTHU
BO3HUKHOBEHMUS ITOKAPA B (OT) 9JIEKTPHYECKUX U3JEJIUAX

Hacrosmmit meron pacmpocTpaHsieTcss Ha JNEKTPOTEXHHYECKHE W3ICIIS, pPaIrodJIeKTPOHHYIO
ammaparypy U CpeiCTBa BRIYMCIUTENEHON TEXHUKHU (ANIEKTPHUCCKHIE U3/IeNNs1) U YCTaHABINBACT MOPSIIOK
AKCTIEPUMEHTAIBHOTO OIPEeTICHUST BEPOSTHOCTH BO3HUKHOBCHHUS TIOXKapa B (OT) HUX.

[TapameTpbl W YCIOBHS WCHBITAHWN IS KOHKPETHOTO W3MENUS JOJDKHBI COIEpXaTbCid B
HOPMATHBHO-TEXHUIECKON JOKYMEHTAIIUH Ha M3/ICIHE.

1. CymnocTh MeTO

1.1. Merox pa3paboTaH B COOTBETCTBUU C MPHIIOKEHUEM 3.

1.2. BeposiTHOCTb BO3HHUKHOBEHHS TIOKapa B (OT) SJIEKTPHUYECKOM (TO) W3AeTHu(s) SBISETCS
MHTETPATGHBIM TIOKA3aTelieM, YYHUTBHIBAIOIIAM KaK HaJCKHOCTh (MHTCHCHBHOCTH OTKa30B) CaMOTO
W3IETHS W €T0 3alUTHOW ammapaTypsl (TEIIOBOM W ICKTPHYECKOH), TaK W BEPOSTHOCTH 3arOpaHUs
(TOCTIKCHUST KPUTUYECKOM TeMIepaTyphbl) YaCTAMH U3/ICNHs, TOAICPKUBAIOIIUMHA KOHCTPYKIIMOHHBIMU
MaTepHalaMyd WM BEIISCTBAMH W MaTepHalaMd, HAXO[IIIUMHCI B 30HE €ro paJdalliOHHOTO
U3Iy4eHUs JIN0O B 30HE MOPAKEHHS JICKTPOIYTOM WITH Pa3JICTAIOIUMUCS PACKAICHHBIME (TOPSIIIMH )
gacTAMH (YaCTHIIAMH) OT H3JICITHSL.

1.3. Mznenue cunTaeTcs yIOBICTBOPSIOIINM TPEOOBaHMSI HACTOSIIETO CTaH/IapTa, €CIIM OHO TPOILIO0
HCIIBITAHUE B XapaKTECPHOM ITOKAPOOIIACHOM PEIKIME U BEPOSITHOCTh BOSHUKHOBEHHS MOXkKapa B HeM (OT
Hero) He npesbicuia 10° B rog.

KommuiekTyrorme usneinust (pe3uCTopbl, KOHICHCATOPBI, TPAH3UCTOPbI, TPAaHC(HOPMATOPHI, KJICMMHBIC
32KUMBI, Pejie U T. JI.) MOMYCKAIOTCS K NMPHUMEHCHHIO, €CJIH OHH OTBEYAIOT TPCOOBAHHUSM IOXKAPHOMN
0€30MacHOCTH COOTBETCTBYIOIMX HOPMATUBHO-TEXHHUYECKUX JOKYMEHTOB W IS HUX OIIPENesICHBI
MHTCHCUBHOCTHU IIOKApPOOIMMACHBIX OTKAa30B, HeO6XO)II/IMI)Ie A4 OLHCHKH BEPOATHOCTH BO3HUKHOBCHUSA
NokKapa B KOHEYHOM H3/IEIUH.

1.4. XapakTepHblid aBapUiTHBIH MOXKAPOOTIACHBIN PEXUM (Jajiee — XapaKTEPHBIA MOXKapOOITaCHBIH
PEeXKHMM) DIEKTPOTEXHHMYECKOTO M3JIENUs — OTO TaKOW PEeXUM paboThl, IPH KOTOPOM HapyIIaeTcs
COOTBETCTBHE HOMHHAJIBHBIX ITapaMEeTPOB M HOPMAJBHBIX YCIOBHH AKCIUTyaTallMd H3AENHS WIH €ro
COCTAaBHBIX ‘-IaCTeI\/'I, l'lpI/IBOllHIHI/If/'I €ro K BbIXOOY M3 CTpPOsA H co3;[a}omm71 YCi10BUA BO3HHUKHOBCHHA
3aropaHusl.

1.5. XapakTepHbIii TOKapOOIAaCHBIN PEXUM YCTAHABIMBAIOT B XO/E MPEIBAPUTEIFHBIX UCIIBITAHUH.
OH [oyKeH OBITh U3 YHCiIa HanooJee OMacHBIX B TIOKaPHOM OTHOUICHUH PEKIMOB, KOTOPBIE BO3HUKAIOT
B IKCIUIyaTallid ¥, IO BO3MOXKHOCTH, MMEIOT HanOOJBIIYI0 BEPOATHOCTh. B manpHeleM BRIOpaHHBII
T0KAPOOTIACHBIA PEKIM YKa3bIBAOT B METOAMKE UCIIBITAHUS HA TIOXKAPHYIO OIMAaCHOCTb.

B 3aBucuMocTH OT BHIa M Ha3HAYEHHS H3IEIHUS XapaKTepPHBIC HCHBITATENFHBIC MOKapOOIacHBIE
PEXUMBI CO3JIAFOT ITYTEM:

YBEIMUYCHHUS CHJIBI TOKA, IMPOTEKAIOMIETO Yepe3 MCCIeAyeMoe DIICKTPUYeCKOoe H3Jee W €ro
COCTaBHYIO 4YacTh (TIOBBIIICHHE HAMpPsDKCHUS, KOPOTKOS 3aMBIKaHHE, IIeperpyska, IByxda3Hoe



BKITIOUCHHE 3JICKTPOTCXHUYCCKUX YCTPOHCTB TpPex(Pa3HOro TOKA, 3aKIMHHBAHHE POTOPA WU JPYrHX
MIOJIBMYKHBIX YaCTeH AIIEKTPUYECKUX MAIIMH U anrapaToB H JIp.);

CHIDKCHUS 3(PQPEKTUBHOCTH TEIUIOOTBOA OT HATPEBACMBIX JJICKTPUYCCKUM TOKOM JeTalicii U
MTOBEPXHOCTEH AIIEKTPUUYECKUX YCTPOHCTB (3aKPHITHE MOBEPXHOCTEH TOPIOUMMH MaTepHajIaMH C MaJIbIM
KO3¢)¢)HHI/ICHTOM TCIIONPOBOAHOCTH, OTCYTCTBUEC KUJAKOCTH B BOAOHAJIMBHBIX HpI/I60an, BBIKJIFOYCHUEC
BEHTUJISITOPA B DJICKTPOKAIOpU(Epax M TEIUIOAIEKTPOBEHTUIISATOPAX, MMOHIKEHHE YPOBHS Macia WIn
JIPYroi TUAJIEKTPUYECKON KUJIKOCTU B MAacCJIOHAIOJIHEHHBIX YCTaHOBKAX, CHUKEHUE YPOBHS KUJIKOCTH,
HCIIONB3yeMO# B Ka4eCTBE TEINIOHOCHUTEJISI U IIp.);

YBCIMYCHUA TIEPEXOAHOIO COIMPOTUBIICHUA (3Haqu1/Ie NMaaCHud HarpsXKCHUA, BBIJICHﬂIOHIeﬁCfI
MOIIIHOCTH) B KOHTAKTHBIX COSIMHEHUSIX HJIM KOMMYTAI[HOHHBIX DJIEMEHTAX;

MOBHINICHUS KOd(pHIMEHTa TPEHHS B ABIKYIIUXCS (BPAIAIOMINXCS) dJIEMEHTaX (MMHUTAIHs
OTCYTCTBHSI CMa3KH, U3HOC TIOBEPXHOCTEH U T. I1.);

BO3JCUCTBUSI HA JICTAJM OJIEKTPOYCTAHOBOK OJIIEKTPUYECKHX Jyr (pe3Koe MepeHarpshKeHue,
OTCYTCTBHE JIyrOTaCHTENIbHBIX PELIETOK, BBIXOA M3 CTPOS 3JIEMEHTOB, HIYHTUPYIOIIUX YTy, KPYroBOM
OTOHB KOJIIEKTOPA);

cOpachIBaHUS pPACKAICHHBIX (TOPSIINX) YACTHIl, OOPa3yIOIIMXCS IPH aBapUHHBIX pPEKAMaxX B
JNIEKTPOYCTAHOBKAX, HA TOPIOYKE AIIEMEHTHI (YaCTHI[ OT OIUIABJICHUSI HUKEJIEBBIX 3JIEKTPOJIOB B JIaMIIax
HAKAJTMBAHUS, YaCTHI[ METAIUIOB, 00Pa3yIOLIUXCS MPU KOPOTKHUX 3aMBIKAHHSX B JIEKTPONPOBOAKAX, U T.
IL.);

PACIIONIOKEHUST TOPIOYMX MATepHAiOB B 30HC pAJMAIIOHHOTO HArpeBa, CO3aBacMOro
AIIEKTPOYCTAaHOBKAMH,

MPOMYCKaHKs TOKA IO KOHCTPYKIIUSAM U 3JIEMCHTaM, KOTOphIe HOPMAIbHO HE 0OTEKAIOTCS TOKOM, HO
MOTYT UM OOTEKaThCsl B aBAPUUHBIX YCIOBUSX;

CO3/1aHHMs1 HENPEYCMOTPEHHOTO YCIIOBHSAME pabOThI, HO BO3MOKHOT'O B aBapUHHOM PEXHUME Harpesa
3a CYET AECKTPOMATHUTHBIX MOJICH.

2. Pacuer BepOsSITHOCTH BO3HHKHOBEHHS MO0KAPa OT JIEKTPUUECKOT0 U3/IeTUsl

2.1. BeposSTHOCTh BO3HUKHOBCHHS TOXapa B (OT) DJICKTPUYCCKUX U3ICIUH U  YCIIOBHS
nokapo6e3zonacHocTH (1. 1.3) 3aMMchIBalOT CIAEMTYIONTIM BBIPAKEHUEM:

01 =0pp Ons Ons-Qp <107, (151)

rae Qnp — BEPOSITHOCTh BO3HUKHOBEHHUSI XapaKTEPHOI'O MOXKapPOOIACHOTO PeKUMa B COCTABHOW 4acTH
nzzenust (Bo3HukHOBeHHs K3, nmeperpysku, MoBBIIEHUS! IEPEXOAHOr0 COIPOTUBIICHUS U T. 11.), 1/Tom;

Ons — BEPOSATHOCTh TOTO, YTO 3HAYEHHE (XApPAKTEPHOTO IEKTPOTEXHUUECKOro MapaMerpa (TOoKa,
MIEPEXOIHOTO COTIPOTUBIICHUS H JIP.) JICKUT B AMAIIa30HE MOKapPOOIIACHBIX 3HAUCHUH;

Oy — BEPOSTHOCTh HeCpaOaThIBaHMUs ammapara 3aiuThl (3JIEKTPUUECKOI, TEIUIOBOH U T. I1.);

(O, — BCPOSATHOCTH JOCTHKEHHS TOPIOYMM MAaTepHaloM KPUTHYECKOM TEMIEpaTypbl WM €ro
BOCIITAMEHEHHSI.

2.2. 3a HONOXUTENBHBIM MCXOA OIbBITA B JAHHOM CIIydae B 3aBHCHMOCTH OT BHJA 3JIEKTPHUYECKOTO
W37eTS TPUHHAMAIOT: BOCIJIAMEHEHHE, MOSBICHHE [bIMa, JOCTIDKCHHE KPUTHYECKOTO 3HAYCHUS
TEMITepaTypsl IPH HAaTpeBe | T. II.

2.3. BeposSTHOCTh BO3HHKHOBEHHUS XapaKTEPHOTO IOXKapOOIMacHOro pexuma (np, OMPEACISIOT
CTaTHCTHYECKH 110 JAaHHBIM HCHBITATEIbHBIX J1A0OpaToOpuii MNpemnpuATHH W HM3TOTOBUTENEH W
9KCIUTyaTallMOHHBIX CITyXKO.

[Ipn HamMYMK COOTBETCTBYIOIINX CHPABOYHBIX JAHHBIX (On, MOXET OBITH ONpEAeNICHa Yepe3 OOLIyIo
MHTEHCHUBHOCTH OTKA30B M3ZACNHS C BBEACHHEM KOd((UIMEHTa, YINTHIBAIOIIETO OO MOXKAPOOITACHBIX
OTKa30B.

2.4. BepostHOCTB (Qu5) B OOIIEM BHJIE paCCUATHIBACTCS 110 (popMyIe

0, oM =1 = pe ™ _ M +Pe_xpt, (152)
rae P — BeposiTHOCTB 3arpyOJieHHs 3aluThl (YCTaHABIMBACTCSI 00CIIEIOBAHUEM WIIM MPUHUMAETCS KaK
CpeHECTaTUCTUUECKOE 3HaYEeHHE, UMEIOIee MECTO Ha 00BEKTax, IJe MPEUMYILECTBEHHO HUCIIONb3YeTCs
u3Jzienue);

A, — SKCIUTyaTalMOHHAsI MHTEHCUBHOCTH OTKA30B allllapaToB 3alluThl, 1/4;

A, — pabouas (ammaparHast) WHTEHCHBHOCTh OTKA30B 3alIUThl (ONPENENSeTCss NO TEOpUH
Ha/IS)KHOCTH TEXHUYECKHUX CHCTEM), 1/4;

As — MHTEHCUBHOCTH OTKA30B 3arpy0JIeHHOM 3aIuThl, 1/4;

t — TeKy1iee BpeMs paboThl, 4.

Jnst anmmapaToB 3aIyThl, HAXOMIIMXCS B OKCILTyaranuu oonee 1,5—2 ger, st pacyera ((Oy;) MOXKET
OBITH MCIOJIB30BAHO YIIPOILEHHOE BBIPaXKEHHE:

Ons=\pt. (153)

2.5. XapakTepHblii ~ NOXApOONACHbI  PEXKUM  H3JENUs  ONpelesieTcss  3HAaYeHHEM
JMEKTPOTEXHUIECKOTO IapaMeTpa, HPH KOTOPOM BO3MOXKHO MOSIBICHWE NPU3HAKOB €r0 3aropaHws.
Hampumep, xapakTepHBI NOXKapoomacHBI pexuM — KopoTkoe 3ambikanne (K3); xapaxrepHbIi



ANIEKTPOTEXHUYECKHH TTapaMeTp 3TOro pexxuma — 3HaueHue Toka K3. 3axuranue msnenus BO3MOXKHO
TOJILKO B OIpelieJIeHHOM Jrarna3one TokoB K3. B o0iem Buze:

Ous =Ny /N, (154)
rae Nn, N, — COOTBETCTBEHHO AMANa3OHbI MO’KapOONACHBIX M BO3MOXKHBIX B 3KCIUIyaTal[My 3HaYCHUH
XapaKTEepPHOTO EKTPOTEXHUUECKOr0 IapamMeTpa.

B ciryqae mcnonb30BaHUs ISl OLEHKH 3a)KUTATEIbHON CLIOCOOHOCTH 3MIEKTPOTEXHUYECKHX (PAKTOPOB
UX DHEPreTUYECKUX XapaKTePUCTHK — OSHEPTUH, MOIIHOCTH, IUIOTHOCTH TEIUIOBOTO MOTOKA,
TEMIIepaTypsl W T. I. ONPEIENIeTCs BEPOSTHOCTh TOrO, KAaK 4YacTo MWJIM Kak JOJro 3HaueHue
COOTBETCTBYIOIIETO SHEPTETHUECKOro IIapaMeTpa 3a Olpeie]IeHHbIH TPOMEXYTOK BpeMEHH (Harpumep B
TeyeHHe Tozja) OyneT TIpeBBINIaTh €ro MUHHMaJIbHOE IOKapooracHoe 3HaueHue. Haxoknenue
MHUHUMAJIbHBIX TMOKQPOOIMACHBIX 3HAYCHWH IPOU3BOAUTCS B XOJE BBINOJHEHHS DKCHEPUMEHTAJIBHBIX
uccieaoBaHuil pu onpeneneHuu Q.

2.6. BepositHOCTh (s TMOJOXKUTEIIBHOTO HCXONA OMbITa (BOCIUIAMEHEHUS, TOSBJICHUS AbIMa WU
JIOCTH)KEHUSI KPUTHYECKOH TeMIIepaTyphl) ONpeeNnsieTcs ocie MPOBEeACHHUs JTa00OPATOPHBIX HCIBITAHUN
B ycioBusiX paBeHCTBA Onp= Qus= Qus=I;

0, = 3+13m
5 n+2
TJIe /1 — YHUCIIO ONBITOB C HOJIOKUTEIBHBIM UCXOZAM;

1 — YUCIIO OTBITOB.

B ciywae m=0,76 (n—1), mpuaumatot Q = 1.

[Ipn ucnons30BaHUH B Ka4ecTBE KPUTEPHS MOJOKUTEIBHOTO MCXO/a OIbITa JOCTHXECHHE TOPIOYNM
MaTepHaIoM KpUTHYECKOH TeMmeparypsl (O, onpeaensiercs u3 GopMyIs

(155)

0p=1-0,, (156)
rae ©; — Oe3pa3MepHbI HapaMeTp, 3Ha4eHHE KOTOPOro BHIOMpAETCS MO TAOIMYHBIM JaHHBIM, B
3aBHCHUMOCTH OT 0e3pa3MepHOro mapaMeTpa ¢ B pachpezaencHun CThIOICHTA.
‘/;( TK B TCP)
=k, (157)

rae T — KpuTHYecKas TeMIlepaTypa Harpesa roprodero marepuaina, K;

T., — cpenHee apudMeTHIecKoe 3HaYCHNE TEMIIEPATyp B UCHIBITAHMIX B HanOoOJiee HarpeToM MecTe
m3aenus, K;

C — cpeJHee KBapaTUIeCKoe OTKJIOHEHUE.

B KkayecTBe KpHUTHYECKOH TeMIEpaTypbl, B 3aBUCHMOCTH OT BHAA WU3JENHS, YCIOBUH €ro
SKCIUTyaTallMd ¥ BO3MOXKHBIX HCTOYHHMKOB 32)KHUTaHMS MOXET OBITh NPHHATa TEMIIeparypa,
coctasistromas B 80% TeMmneparypbl BOCIIIaMEHEHHSI 30JISILIMOHHOTO (KOHCTPYKTOPCKOr0) MaTepuaia.

2.7. Homyckaercsa Tpu ompeneneHun (J 3aMEHATh CO3[JaHHE XapaKTePHOro MOXKapOOHacHOro
peKXrMa Ha MCIOJB30BAHUC CTAHAAPTU30BAHHOI'O JKBHBAJICHTHOI'O 110 TCIIJIOBOMY BO3HCﬁCTBﬂlo
WUCTOYHMKA 3aXWIaHUs, T. €. C OKBUBAICHTHBIMH IapaMeTpaMH,  XapaKTepH3yIOLIUMHU
BOCIIJIAMEHSIOIIYIO CIOCOOHOCTH (MOIITHOCTD, TUIOIIA (b, TIEPHOIMYHOCTD U BpEMS BO3JCHCTBHSA).

IIPUIIO)KEHUE 6
Cnpasouroe

ITPUMEPBI PACUETA

1. PaccunTaTh BEpOSITHOCTh BOSHMKHOBEHMSI M0KaPa U B3PbIBA B OT/eJIeHMH KOMIIPECCHH.

1.1. lagHbIe 11 pacyera

OtzneneHne KOMIIPECCHM 3THJICHA DACIIONOKEHO B ONHOSTAXXHOM IPOM3BOJACTBEHHOM 3/1aHUHU
pasmepamu B 1ane 20x12 M u Beicoror 10 M. CTeHBI 34aHUS — KHPIHWYHBIE C JICHTOYHBIM
octekieHneM. llepekpblTne — W3 peOPUCTBIX JKeIe300eTOHHBIX IUMT. OcBelleHne Iexa —
NEKTPUYECKOE, OTOIUICHNE — LeHTpasibHOe. Llex obopynoBaH aBapuiHON BEHTHIISINEH C KPaTHOCTHIO
BO3yX000MeHa (7), paBHOH BOCHMH.

B momenieHny mexa pasmeInaeTcsi KOMIIPECCOp, KOTOPBIN MOBBIIIACT JABJICHNUE IOCTYIAIOIIETO M3
MarucTpanbHoro Tpybonposona stuiena ¢ 11X40° 1o 275X 0° ITa. [luameTp TpyGONPOBOIOB C ITUIEHOM
paseH 150 MM, Temneparypa stuneHa gocturaeT 130 °C. 3qaHue uMeeT MONHUE3aIUTy TUmna b.

HwxHuil KOHIIETpalMOHHBIA Tpenen BocruiaMeHeHus ATUICHA (Cuxns B CMECH C BO3IYyXOM PaBCH
2,75%, noatomy, B coorercTBuM ¢ CHull I1-90-81: npon3BoacTBO MO B3PBIBHOM, B3PBIBOIOXKAPHOU 1
MOXAPHOM OIACHOCTH OTHOCHUTCS K KaTeropuu A, TO €CThb B II€X€ BO3MOXKHO BO3HMKHOBEHHE Kak
HnoXxapa, Tak U B3pbIBa. [0 yCHOBHSM TEXHOJOIMYECKOrO MpOLEcca BOSHUKHOBEHUE B3PBIBOONACHOM
KOHIIGHTPAIlMH B 00BEME MOMEIIEHHsI BO3MOXKHO TOJIBKO B aBApHMHBIX YCIOBHUSX, II03TOMY IOMEILICHUE



IO KJIacCU(UKAIUHU B3PBIBOOIIACHBIX 30H OTHOCHUTCS K Kiiaccy B-1a.

[loxxapHass OMACHOCTh OTACICHHS KOMIIPECCHHM CKJIAIBIBACTCS U3 IOXKAPHOW OMACHOCTH
KOMITPECCOPHOI YCTaHOBKU M TMOXAPHOM OMacHOCTH momenieHus. [loxapHas OmacHOCTh KOMITpEeccopa
00YCJIOBIICHA OMAaCHOCTHIO BO3HUKHOBCHUS B3PhIBA 3TUJICHOBO3MYIIIHON CMECH BHYTPH ariapara.

IoxxapHasi ONMacHOCTh TOMEIICHHsSI OOYCIIOBJICHA OMACHOCTHIO BO3HHMKHOBCHHUS IOXKapa B Iiexe, a
TaKKe OMAaCHOCThIO BO3HMKHOBEHUSI B3pbIBA 3THJICHOBO3/YIIHOW CMeCH B O00bEMe Liexa IPH BBIXOIE
STWJIEHA U3 ra30BbIX KOMMYHUKALUN [IPU aBapuHu.

1.2. Pacuer

BOSHI/IKHOBBHI/IG B3pI)IBa B KOaneccope 06ycn013neHo OJIHOBpeMeHHBIM ITIOSABJICHUCM B [II/IJ'[I/IH}Ipe
TOPIOYEro ra3a, OKUCIUTENS U HCTOYHUKA 3a0KUTaHHS.

[To ycnoBHSM TEXHOJOIMYECKOrO MpOIecca B IMJIMHAPE KOMIIPEeccopa MOCTOSHHO oOpaiiaercs
STUJICH, TTOATOMY BEPOSITHOCTD TOSIBIICHHUS B KOMITPECCOPE TOPIOYETO ra3a paBHa eIMHHIIE

QK(FB):QK(FBl):QKOL D=1
[NosiBnienne oxucmurens (BO3Ayxa) B HWIMHAPE KOMIIPECCOpPa BO3MOXKHO IPH  3aKJIMHUBAHHU
BCAChIBAIOILIETO KiamaHa. B 3ToM ciiydae B IMJIMHJAPE CO3[AeTCsl paspshkeHue, OO0ycIaBiMBaroliee
MOJICOC BO3MlyXa Yepe3 CAJIbHUKOBBIC YIUIOTHEHUs. J[Js OTKIOHEHHsI KOMIIPECcopa IMpH 3aKIMHUBAHUU
BCACHIBAOIIETO KJIAllaHA UMECTCSl CUCTEMa KOHTPOJIS TABJICHHS, KOTOPask OTK/IFOYaeT KOMIIPECCop Yepe3
10 ¢ nocie 3akiMHUBaHUS KianaHa. OOciemoBaHHE MOKa3aio, 4To 3a roj Habmopanock 10 ciyuaes
3aKJIMHUBAHUS KJIAITaHOB. TorJa BEpOsITHOCTH pa3repMETH3AIIH KOMIIpeccopa paBHa

K m .
QK(SZ)z_GZTi— 1 10 10=3,2'10_6.
T o

525600 60
AHanu3upyemblil KOMIIpeccop B TedeHHe roja Haxomwics B pabouem coctosauu 4000 4, mosTomy
BEPOATHOCTDH €T0 HAXOXKJICHUSA IO/ PA3PAKCHUEM paBHA

K. 1
S)=—2Y 1.=——.2000-60=2,3-10".
x5 rP; ' 525600

OTKyI[a BEPOATHOCTD IMOACOCA BO3AYyXa B KOMIIPECCOP COCTABUT 3HAYCHUC
Ok (by) =0 (5)0x (S,)=23-10"-32-10° =7,4-107".

Takum 00pa3oM, BEpOSTHOCTH MOSIBICHHS B IMJIMHAPE KOMIIpEccopa JOCTaTOYHOTO KOJIMYecTBa
OKHCIIUTEIISl B COOTBETCTBUM ¢ popmyioii (44) mputoxeHuns 3 paBHa

Ok (OK) =0k (OK,) = Ok (b,) =7:4107".

OtKkyna BEpOSTHOCTh OOpa3oBaHUsI TOPIOYEH Cpenbl B IMJIMHJAPE KOMIIPEccopa COOTBETCTBUH C

¢dopmynoii (40) mpuioxkenus 3 Oyaer paBHa
Qx (I'C) = 0y (I'B)Qx (OK) =1-7,4-107 =7,4-107"

VctounnkoM 3a)XKuTaHus STUIICHOBO3IYIITHON CMECH B IIMJIMHAPE KOMIIPECCOpa MOTYT OBITH TOJBKO
HCKPBI MEXaHNYECKOTO IPOUCXOKACHHNS, BO3HUKAIOIIUE TIPH Pa3pyIICHUH Y3JI0B U JIETAJICH IMOPIITHEBOH
IPYIIBI M3-3a OTEPH MPOYHOCTH MaTepuaiia Ui IPH OcIa0IeHHH OOJITOBBIX COSIMHEHHH.

CrarucTrdecKkye JaHHbIE TIOKa3bIBAIOT, YTO 3a aHAIM3UPYEMBIH MEpHOJ BpeMEHH HaOroqaincs oauH
ciydail paspylieHHs JeTajledl MOpIIHEBON TPYINbBI, B pE3ylbraTe Yero B IMJIMHAPE KOMIIpeccopa B
TeyeHne 2 MUH HaOmonanoch uckpenue. [1oaToMy BeposSTHOCTD MOSIBICHHS B IMJIMHIPE KOMIIpeccopa
(PUKIMOHHBIX UCKP B COOTBETCTBHU C (opmynamu (42 u 47) npusoxkenus 3 paBHa

525600

OneHUM DJHEPrHI0 WCKp, BO3HUKAIOMIMX TMPH Pa3pyIICHHW JETajJed IMOPIIHEBONH TPYIIIBI
KOMITpeccopa. 3Hasi, YTO CKOPOCTh JBHKEHHMS STHX JeTanel coctasuger 20 mx', a ux macca pasna 10

KT 1 6oree, HalieM sHepruto coynapenus (E), Ik, mo ¢popmyne

2
mw

K m
O (TH) = 0 (TH;) = 0 (1) =2 Y 5, o 2238107
P o=l

E= =2000.

W3BecTHO, 4TO (PUKIIMOHHBIE NCKPBI TBEPBIX CTAJIEH NPH SHEPrHsiX coyraapeHus nopsiaka 1000 Ix
[OJLKUTAIOT METAaHOBO3YILIHbIE CMECH C MUHUMAaIbHOU sHepruen 3axkuranus 0,28 m/x.

MuHuManbHas SHEPTUs 3aKUTaHUsl ITUIIEHOBO3AyIIHOW cmecu paBHa 0,12 mJx, a sHeprus
coynapeHus Ten 3HaunTesnbHo npesbimaer 1000 Ik, cnenoBarenbHO:

1y _
Ok -(B3) =1
Toraa BeposITHOCTH IOSIBJICHHS B LMJIMHJPE KOMIIPECCOpa NCTOYHHMKA 32)KUT'aHUSI B COOTBETCTBHU C
(dopmyroii (46) mpriokeHUs 3 paBHa

Oy (M3) =0y (TH)Ox (B)=3,8-107° - 1=38-107°.



Taxum 06pa30M, BEPOSATHOCTH B3pbIBa 3TI/IJ‘IeHOBO3L[yHIHOI71 CMECH BHYTPH KOMITpECCOpPa 6y,ueT paBHa
Qx (BTA) = Q) (I'C)Qx (M3)=7,4-107 -3,8-10° =2,8-107"%,

Habronenue 3a mpon3BOACTBOM MOKa3ajlo, YTO TPHXKIBI 3a Tof (m-3) oTMedasach pa3repMeTn3ays
KOMMYHI/IKaHI/Ifl C DTHUJICHOM UM Tra3 BBIXOAUJI B O6’I>€M IIOMCLICHUA. Paccuuraem BpEMs O6pa3OBaHI/I${
B3pBIBOOIIACHON KOHIICHTPALIMH B JIOKAJIBHOM O0JIaKe, 3aHMMaroIieM 5% obbeMa 1iexa.

PexxuM ucreueHus sTuieHa us3 pr60np0130)1a npu pasrepmMeTusanu Q)HaHHeBLIX COeZ[I/IHeHI/Iﬁ
BBIYHUCJIAKOT U3 Bmpameﬂym

5
Pupy _ 1:10
P 275-10°
rae P.w — atMocdepHoe nasnenue, [1a;

P, — pabouee naBneHne B TpyOOIpOBOAaX ¢ 3THIICHOM, [1a;

Vip — KPUTHUYCCKOC OTHOLICHHUC.

To ecTb ucTeueHHE MPOUCXOIUT CO 3BYyKOBOH CKOPOCTBIO W, paBHOM

848 [848
w=334 =T, . =334 [ =369.
M PAF 28

[Tnomane memu F mpu pasrepMerusanuu (IaHIICBOTO COSTMHEHHS TPyOOIpoBoaa auaMeTpoM 150
MM U TOJIMHOM menu 0,5 MM paBHA

F=nds=12-10"*
Pacxon sTrnena — g yepes3 Takoe oTBepcTre OyIeT paBeH
g=369m-¢7-0,00012 1> =0,044.

Torga Bpemsi 00pa3oBaHMs JIOKAITEHOTO B3PHIBOOIIACHOTO 00Jaka, 3aHnMaromiero 5% obbema mexa
pu paboTe BEHTUIIALNH, OyIeT PaBHO

=0,00364 < vyp = 0,528,

3600 g 3600 0.44
=5 | =— 1 : =0,66.
T N T Cuxns |8 n044_2,75-8~0,05-2400 ’
€7 100-2-3600 : 100.2.. 3600

V4uUTHIBas, YTO U3 Beell MacChl STHIIEHA, BBIIIEAUIETO B 0OBEM TTOMENIEHUS, TONBKO 70% y4acTByrOT
B 00pa30BaHMM JIOKAIBHOIO B3PHIBOOMACHOTO 00/aKa, BpeMsi 00pa3oBaHMs STOr0 00JaKa U BPEMSI €ro
T
CYIIECTBOBAHHS [OCIIE YCTPAHEHHsI YTEUKH dTHIIEHA OyzeT paHo: T ,= —— = 0,94

b
Bpemsi ucTedeHHs ATUJIEHA MPU UMEBIIMX MECTO aBapPHSAX 3a AHAJIM3UPYEMbIHl MEPHOJ BPEMEHU
obuto paBHo 4,5, 5 u 5,5 mun. Torma oOmiee BpeMs CYIIECTBOBAaHHS B3PBIBOOIIACHOTO OONaKa,
3aHUMAromero 5% o0beMa MOMEIICHHUS U MPECTABIIIONIETO OMACHOCTh MPU B3PBIBE LI IIETIOCTHOCTH
CTPOUTEITHLHBIX KOHCTPYKIIMI ¥ KU3HH JIFOJICH C YIETOM PaOOThI aBapUIHON BEHTHIIAIUH Oy/IeT paBHO

3
ch = m[('c 0—To)+7T 2] =mT, =15.
i=1
OTKyZ[a BEPOATHOCTD TIOSIBJICHUSA B o0BeMe IIOMCHICHHUA, OOCTATOYHOI'O IJIA 06paSOBaHI/I$I FOpIO‘ICfI
CMECH KOJIMYCCTBA OTUJICHA, paBHA

K 3
O0;(UBp) = QU(FB1)Q17(02):1-_62’C i~ _L25
P =l

525600

Y4uThIBasi, 4TO B 00bEME OMEIICHHS IOCTOSIHHO UMEETCS] OKHCIIUTEIb, TTOTy4lM
O (0K) =0, (0K))=0Qp(bs) =1

Torma BepoSATHOCTH 00pa30BaHIS TOPIOYECH CMECH ATHIIEHA C BO3AYXOM B 00beMe MOMEHICHHUS OyzeT
paBHa

0, (I'Cy) =0 (I'Bz)0;(OK)=3,6-10"-1=3,6-107".

OCHOBHBIMI/I HUCTOYHUKAMM 3aKUT'aHUA B3PBIBOOIIACHOTO STUJICHOBO3YIIIHOT'O 06na1<a B ITOMCIICHUN
MOTYT OBITH 3JIEKTPONPHOOpPHI (B Cllydae WX HECOOTBETCTBHSI KAaTErOpUH M TPYIIIE B3PBIBOONACHOM
Cpeabl), OTKPHITBI OTrOHb (IPH TMPOBEICHHH OTHEBBIX Pa0OT), MCKPHI OT yrmapa (TpH pPa3InIHBIX
PEMOHTHBIX paboTax) U paspsiai aTMOC(HEPHOTO AIEKTPUIECTBA.

[NokapHO-TEXHUYECKMM  OOCIICJIOBAHMEM  OT/JCJICHHS KOMIIPECCUH YCTAHOBIEHO, 4YTO [MSTh
ANEKTPOCBETUIBHUKOB Mapku B3IT B pasnoe Bpems B Tewenme 120, 100, 80, 126 u 135 u
9KCIUTYyaTHPOBAIIUCH C HAPYIICHUEM IIEIECBOM 3aIUTHI.

BeposTHOCTD HaXOXKICHHS 3JIEKTPOCBETHIBHUKOB B HEUCIIPABHOM COCTOSIHUHU PaBHA

15=3,6-107.



QH(Z3)——Z ——%_33600=7,7-10"2.
525600

Tak kak Temmneparypa KOJ‘I6I>I ANIEKTponaMnouku MomuocTeo 150 Bt paBHa 350 °C, a Temneparypa
camoBocIutaMeHeHus atuiaeHa 540 °C, cienoBareibHO, Harperas Kojibda He MOXeT OBITh MCTOYHHUKOM
3a)KUTaHUs STUIICHOBO3YILIHON CMECH.

YcraHoBNIEHO, YTO 3a aHAIM3UPYEMbIH IMEPHOJ BPEMEHHW B IOMENIEHWH 6 pa3 TMPOBOAWINUCH
ra3ocBapovHbie paboThl 1o 6, 8, 10, 4, 3 u 5 4 kaxnas. [l03TOMy BEepOSTHOCTH MOSIBIICHHS B TIOMEIIICHUH
OTKPBITOrO OTHsI OyzIeT paBHa

6
K L4
6

0, (TH,)=0Qp(hy) = ZT‘

Tp S ' 525600

Tak kxak Temmeparypa IUIAaMEHH ra30BOM TOpPENIKU U BpeMs €€ JEHCTBHUs 3HAYUTENILHO MPEBBIIIAIOT
TEeMIlepaTypy BOCIUIAMEHEHHsI W BPEMsl, HEOOXOAMUMOE Uil 3a)KUTaHHs OSTHJICHOBO3IYLIHOW CMECH,
HoJTy4yaeM, 4To

2160 =5.8-107°.

2y
O (By) =1
PeMoHTHBIE pabOTBI C HPUMEHEHMEM HCKPOONACHOTO MHCTPYMEHTa B IOMEIIEHHH 32
aHAIHM3UPYEMBI IEPUOJ BPEMEHH HE IIPOBOIUINCE.
BrlunciisieM BEpOATHOCTD HOSABJIEHHS B HOMENIEHHH pa3psaa aTMOC(EpPHOro eKTPHIECTBA.
IoMelIeHHE PACIIONIOKEHO B MECTHOCTH C IIPOJOJLKMTENIEHOCTHIO TPO30BOM AesaTenbHocTH 50 cxom
!, mostomy 7 = 6 km>rox'. OTcioma, B COOTBETCTBUH ¢ (OPMYIOii (5) NMPUIOKEHHS 3 YKCIIO YAApOB
MOJIHHH B 3JaHHE PABHO
- -2
Ny =(1+6H)S+6H)-n-10"° =3,4-107
Torna BepOATHOCTE IPSAMOTO yapa MOJIHUU OyleT paBHa
=Ny uT 2
0,(t,)=1-¢ """ =34.102
BhIunciisieM BEPOATHOCTh OTKA3a MCIPABHON MONHHE3AIMTHl THIA b 31aHMs KOMIIPECCOPHOM II0
dopmyne (52) npusoxkeHus 3
-2
0,(t)=1-B ;=1-0,95=5-10"2.
Taxum 06pa3oM, BEPOSTHOCTS IOPAKEHHUS 30aHUs MOIHHIEH paBHA
_ _ -3
0,(C) =0y (t,)0p (1) =17-10"".
TToXapHO-TEXHUYIECKUM OOCIIENIOBAHUEM YCTAHOBJIEHO, YTO 3ALIMTHOE 3a3€EMIIEHUE, MMEIOLIEECS B
3IAHMH, HAXOOUTCA B MCIIPABHOM COCTOSIHHH, OITOMY

QH(C2)=0, QH(C3)=O-
Torma
Q0 (T =0 (1,)=1,7-107,
VYuurtsiBas napaMeTpbl MOJHUM HOIYYUM
0n(B)=1
Otkyna
0y (M3/TC)=[0p(TH,) + O (TH )]0 (B} ) =(1,7-107 +58-107)-1=7,5-107".

Takum 00pa3oM, BEPOSTHOCTh B3PhIBA STHIICHOBO3IYIIHOH CMECH B OOBEME MOMEIICHHS OyaeT
paBHa:

Q(BO)=Q;(I'C))0,;(M3/I'C)=3,6-10"-7,5-10 =2,7-10"

Paccuntaem BepOSTHOCTh BO3HHMKHOBEHHMS TOXKapa B MOMELIEHUH kommpeccopHoil. HaGmonenue 3a
06’LGKTOM IMO3BOJIMJIO YCTAHOBUTH, 4YTO MPHUMCPHO 255 '-I)I“O)I] B IOMCUICHUU KOMHpeCCOpHOﬁ, B
HapyIICHHE TPABWJI [OXAPHOM O0E30MaCHOCTH, XPAHWIKCh Pa3HOOOpAa3HBIC TOPIOYME MAaTCPHAIIBI
(BeTOHIL, JACPCBAHHBIC KOHCTPYKLIMH, APCBECHBIC OTXOObI u T.l'[.), HEC MpeayCMOTPECHHBIC
TEXHOJIOTNUYECCKUM peFJ'[aMeHTOM.

HOSTOMy BCPOATHOCTD IOSABJICHUS B HOMeHIeHI/II/I TOproYMnx BEHICCTB paBHa

0, (I'B;)=0,(IB,)= -255-60=2,6-10"2.
z;, 525600

OTKy/a BeposSTHOCTh 00pa30BaHMUs B LiEXe MT0XKAPOOTIACHOH CPEIbl paBHA

0 (I'Cy) =0y (IB)Q; (OK) =2,6-107,

U3 Baq)HKCHpOBaHHI)IX TCIUIOBBIX HCTOYHUKOB, KOTOPBLIC MOT'YT IOSIBUTHCA B HEXC, MCTOYHUKOM
SaXUTaHug JJid  TBEPAbIX TOPrOYUX BEHICCTB ABIACTCA TOJIBKO OTKpLITLIﬁ OroHb MW pa3psAabl



arMoc(epHOro siexTpuyecTBa. [103TOMy BEpOSTHOCTH BOZHHKHOBEHHS B OT/IENEHUH KOMIIPECCHH
moXapa paBHa
O(10)=Q(I'C;;))0,; (M3/1C)=2,6-107-7,5-107 =1,9-107".
Taknum 006pa3oM, BEPOSITHOCTB TOTO, YTO B OT/ACJICHUH KOMIIPECCHH TIPOM30HIET B3PHIB JINOO B CaMOM
KOMITpeccope, JIM00 B 00beMe Liexa COCTAaBUT 3HAYCHUE
O(BIT)=1-[1- 0 (BIA)|[1 - O(BO)|=1-(1-2,8-107) - (1-2,7-107)=2,7-107".
BeposiTHOCTB TOTO, YTO B KOMIIPECCOPHOI BO3HUKHET TIOXKap MM B3PbIB, paBHa:
O(I13unu B3) = Q(BI)+Q(I10)=2,7-107" +1,9-10* =1,9-107*.

1.3. 3akmroueHue

BeposATHOCTb BO3HUKHOBEHHS B KOMIIPECCOPHOM B3pbiBa paBHa 2,7X 07 B roi, 4T0 COOTBETCTBYET
oqHOMy B3phIBy B rof B 3703704 aHalOrM4HBIX 3aHHAX, @ BEPOATHOCTb BO3HHUKHOBEHMS B HEM WIIU
B3pbIBA, WM NoKapa pasHa 1,940 B rox, T. €. OIMH I0XKap WK B3PbIB B I'OA B 5263 aHAIOIMYHBIX
TIOMEIICHUSX.

2. PaccuMTaTh BepOATHOCTL BO3HHKHOBEHHMs Moxkapa B pe3epByape PBC-20000 HIIC
“Toprom”

2.1. Jannsle s pacyera

B KadecTBe MOXAPOOMACHOTO OOBEKTa B3AT pesepByap ¢ HedThio o0bemom 20000 m°. Pacuer
BEJIETCsI JJIs1 HOPMAJIBHOM AKCIUTyaTalluy TEXHUUECKH UCIPaBHOTO pe3epByapa.

Cpennsist padbouas temneparypa Heptu 7=311 K. HumxHuil M BepXHUI TemIiepaTypHbIE Mpenesbl
BOCIUIaMEHEeHUsI HeTh paBHBL Tyn:=249 K, T;.,=265 K. KommuectBo 000poTOB pe3epByapa B Toj
I15=24 rox'. BpeMs CylIeCTBOBaHHMsS TOpIOYEH Cpelbl B pe3epByape NPHM OTKAdYKe 33 ONUH 00OpOT
pe3epByapa Ton=10 4 (MCKIFOUasi ATUTEIBHBIA MpocToit). Pamuyc pesepsyapa PBC=2000 R=22,81 M.
Bricota pesepByapa H,=11,9 M. Uucno ymapos monHuil n = 6 km>tox'. Ha pesepByape mmeercs
MoJtHHe3aIura tuna b, nostomy Bs=0,95.

YKcno MCKPOONACHBIX ONEpalyii IpH PydHOM H3MepeHuH ypoBHsA N,y = 1100 rox’'. BepostHocTs
wrruist (ckopocts Berpa u<l mx), Qu (u<1) = 0,12. Yucno Briouenuit snekrposansuxex N, =40x0x
!. Uncno MCKpOONMAacHBIX OIEpauMil HpH IIPOBEIEHHH TEXOOCIYKHBaHHsA pe3epByapa Nro=24 roxm’.
HwxHuit v BepXHUIT KOHIIEHTPaLMOHHBIE Tpe/ieNbl BociulaMeHeHNs! HePTAHbIX NapoB Cyns=0,02% (110
00beMy), Cuxns=0,1% (1m0 00bemy). IIpoM3BOMUTENLHOCTD, ONEpauuy HanoiHeHus g=0,56 mo.
Paboyast xoHueHTpanus mapoB B pesepByape C=0,4% (no oOGbemy). IlpomomxurensHOCT BbIOpOCa
0oraroif CMecH Toor=5 U.

2.2. Pacuer

Tak Kak Ha He(TenpoBOmAX CpemHsis pabodas Temmeparypa >KUAKOCTH (HedTH) T BbILIE
CpeIHEMECSYHON TeMIIepaTyphl BO31yXa, TO 3a PacUCTHYIO TEMIICpaTypy MOBEPXHOCTHOTO ClIosi HETH
npuHEMaeM 7 .

U3 ycnous 3a1aun BUAHO, 9TO T > T 4 s, TOITOMY MU HETIOJBHMXKHOM YPOBHE HE(PTH BEPOATHOCTH

o0pa3oBaHus TOprOYei cMecH BHYTpH pe3epByapa paeHa Hymo Q. (I'C)=0, a npu oTkauke He()TH paBHa
Tome _ 2410
» 8760

Takum 00pa3oM BepOSTHOCTh 00pa30BaHUs TOPIOYEH Cpenbl BHYTPU pe3epByapa B TEUCHHE Tofa
Oynet paBHa

09" (rcy =10 ~274.1072.

2
01O =1-T -0 rol=0f (ro)+ 0f" (rcy=2,74-1072.
i=1
BbIumciiiM 9rciio monagaHui MOJHHUH B pe3epByap 1o Gopmyre (5.1) mpunoxenus 3
Ny =QR+6Hp)* 1T, -10°=(2-22,81+6-11,9)% -6-10° =8,2-1072.
Torma BepOsSTHOCTH HPSIMOTO yJapa MOJHHH B Pe3epByap B TEUCHHE rojja, BEIYUCICHHAs 10 hopMmysie
(49) mpunoxxerus 3, paBHa
-2
0,p(t,)=1 _eNy.MTP —1—e 32107 _79.1072.
Breraucium BEPOATHOCTH OTKa3da MOJIHUC3AIIUTHI B TCUCHUE roJa Mmpru UCIPABHOCTU MOJIHUCOTBOIAA
o opmyste (52) mpumnoxeHus 3.
0p(t)=(1-B,)=1-095=5-10"
Takum 00pa3oM, BEpOSTHOCTH MOPaXKEHHs MOJHUCH pe3epByapa, B COOTBETCTBHHU ¢ (opmyroii (48)
MpUJIOKEHHUs 3, paBHA
0p(C))=0p(t)0p(t,)=5-107%-79-1072 =39-10"



OOcnenoBaHNEM YCTAHOBIIEHO, YTO MMEIOIIEeCs: Ha Pe3epByape 3allTHOE 3a3eMIICHUE HaXOIUTCS B
UCIIPABHOM COCTOSIHUH, TIO3TOMY BEPOSITHOCTh BTOPHYHOIO BO3JEHCTBUSI MOJIHUM Ha Pe3epByap U 3aHOca
B HETO BBICOKOTO ToTeHnuana pasua nymo O, (C,)=0 u Qp(C3)=0.

[NosiBneHne (PUKIMOHHBIX UCKP B PE3epBYape BOSMOXKHO TOJBKO IPH MPOBEACHHH MCKPOOITACHBIX
PY4YHBIX OHepaluii TpH H3MEpPEeHHH YpoBHA M orOope mpoO. Ilostomy BepositHocts Qo(TH:) B
cootBeTcTBHH ¢ popmynamu (49 u 55) npunoxkeHus 3 paBHa

0p(TH;) =0, (/)00 =(1-¢ ). 152107 =(1—¢1%1) . 1,52.107 =1,52-107

B 101t popmyne Q(OIT) = 1,52X 0 — BepoATHOCTH OLIMOKH OIEPATOPA, BBHIIOIHAIOLIETO OIEPALN
HU3MEPEHHUSI YPOBHSL.

Takum 00pa3oM, BEPOSTHOCTH MOSBJICHHS B pPE3epByape KaKOro-MuOO TEIUIOBOTO WCTOYHHKA B
COOTBETCTBHUHM C MPUJIOKEHHUEM 3 paBHA

— _ -3
0p(TH) =Q,(TH )+ Qp(TH;) =5,4-107".

INonarasi, 9To 3HEPTHUS ¥ BPEMsI CyIIECTBOBAHUS 3THUX MCTOYHHUKOB JOCTaTOYHBI JJISI BOCIIIIAMEHEHHS
roprodeii cpenpl, T. €. Qp(B) = 1 u3 npunoxkenus 3 nonyaum Q, (M3/'C) = 5,4407.

Torma BepOSTHOCTH BO3HMKHOBEHHS TOXKapa BHYTPH pe3epByapa B COOTBETCTBUU ¢ (opmyroii (38)
MIpUJIOKEHUS 3, paBHA

O3 (IIP) = Qp(M3/ I'C)Qp(I'C)=5,4-107-2,74-107 = 1,510,

W3 ycnoBus 3amaum ciemyeT, 4To paOodasi KOHLEHTpAIMs MapoB B PE3EpByape BBIIIE BEPXHETO
KOHIIEHTPAI[MOHHOTO TIpeJeia BOCIUIAMEHEHHUs, T.e. B pe3epByape IpH HEMOJBHKHOM cCJoe HepTH
HaxoauTcs Heroprodas cpena. IIpu HamomHeHMH pe3epByapa HE(TBIO B €ro OKpECTHOCTH 0Opasyercs
roproyasi cpezia, BEpOsITHOCTh BEIOPOCa KOTOPOH MOXKHO BBIYUCIHUTH 110 hopmyrie (42) npriiokeHus 3

Ksn st 1-24.5
QO,P (EFC) — 288%¢6 * o2 _
Tp 8760

Bo Bpems THxo#i moromel (CKOpocTh BeTpa MeHblle 1 MX') OKono pesepByapa oOpasyercs
B3pBIBOOIIACHAS 30Ha, BEPOSTHOCTD TIOSIBICHHUS KOTOPO paBHA

Q0. p(I'C) =0y p(BIC)Q (u <1)=137-1072-0,12=1,6-10.

JwnameTtp 3TOM B3pHIBOONIACHOM 30HBI PaBEH
0,86

=137-1072.

g-Cp

0,86
D=2R+10-H, : M] _s9

Corxmp Hp 0,02-11,92
OmnpenenuM 9UCIIO yIapoB MOJHUH BO B3PBIBOOIIACHYIO 30HY
V3 =Dy +6(Hp +5)* 1107 =[59+6(119+5)]°6-10° =1,5-107".

Tor, Ja BEPOATHOCTD MPAMOIO yapa MOJHHU B JaHHYIO 30HY paBHa

:2-22,81+10-11,9[

_ p/0or
0y, (ty)=1—¢ NP =105 21 4.107,

Tak KaKk BEPOATHOCTH OTKa3a MOMHHE3amUTE Oy(f1) = 5X 07, TO BEPOATHOCTD MOPAKEHUSI MOIHHMEH
B3PBIBOOITACHOI 30HBI paBHA

03.5(C) = 0p(t,)Q53(t,) =5-10% -1,4-107 =7-107°,
Orxyna Qu(TH,)=TH07,
BepO}ITHOCTB IIOSABJICHUS OKOJIO pGSGpByapa CppI/IKHI/IOHHBIX I/ICKp paBHa
043 (TH3)=0(0I)0;p 5 (f;)=1,52-107 ll — ¢ NayNro)p ‘ =1,52- 10731 — e 11009291 _ 55 13,
Hapsny ¢ QpUKIMOHHBIMH HCKpaMH B OKPECTHOCTSAX pe3epByapa BO3MOXHO IIOSIBIICHHE
3HeKTpI/I‘I€CKI/IX I/ICKp 3aMbIKAHUA U paBMLIKaHI/Iﬂ KOHTAKTOB 3HeKTpO?>aZ[BI/I)KeK. y‘H/ITBIBaﬂ COOTBECTCTBHC

TIOTIOJTHEHHS 3JICKTPO3a/[BIKEK KaTETOPHU W TPYIIE B3PHIBOOMACHON CMECH, BEPOSITHOCTh IMOSBICHHSA
ANIEKTPUYECKUX UCKP BBIYUCIMM 10 popMyiam (49 u 54) mpunoxenus 3.

Q53(THy)=0p5(e5)=10" (1= ™) =107 (1 =) =107,
Taxkum 06pa30M, BCPOATHOCTD IMOSBJICHHSA OKOJIO pe3C€pByapa KaKoro-Jim0o TEIJIOBOrO0 MCTOYHHKA B
COOTBETCTBUU C IMPUIIOKCHUEM 3 COCTaBHUT 3HAYCHHE
Qp3(TH) =0y 3 (TH) + Qg 3 (TH ) + Qp 3 (TH;)=7-107 +1-10° +1,52-107 =8,5-107°.
Honara;[, YTO DHEPrusd W BPEMS CYHICCTBOBAHUSA JTHUX HCTOYHHUKOB HJOCTATOYHBI UISA 3aKUTaHUS
roproyeii cpensl, n3 hopmyisl (49) mputoxenns 3 moaydnm npu Oy=1
Qp3(M3/TC)=8,5-107".

Torma BEpOATHOCTh BO3HHKHOBEHHS B3pBIBA B OKPECTHOCTAX pe3epByapa B COOTBETCTBHH C
(dopmyoii (39) mpuioxeHus 3 paBHa



Oy (BP)= Q0 p(I'C)Qp 5 (M3/ IC)=14-107".

Otkyma BEpOSTHOCTh BO3HMKHOBEHHSI B 30HE pe3epByapa JIMOO Ioxapa, JMOO B3PbIBa COCTABUT

3Ha4YeHHe
QUIBP) =1~ [1- 0, (ITP)[1- O} (BP)| = 0 (IIP) + Q(BP) = 2,910 ",

2.3. 3akmroueHue

BeposiTHOCTL BO3HUKHOBEHHs B 30HE pe3epByapa MoMapa WM B3pbiBa cocTaBisteT 2,9X 0%, uto
COOTBETCTBYET OJJHOMY IIOJKapy WJIM B3pBIBY B T0f B MaccuBe u3 3448 pesepByapoB, paboTaommx B
YCIOBHSIX, aHAJIOTUYHBIX PACUETHOMY.

3. Omnpenenuts BeposTHOCTh Bo3neiicTBuss O®Il Ha mronelt mpu moxkape B IpoeKTHpyeMon 15-
STa)KHOM TOCTHHUIIE IPU PAa3IUYHBIX BAPHAHTaX CUCTEMBI IPOTHBOMOXKAPHON 3aIIUTHI.

3.1. ManHble nms pacyera

B 3manuu npeamnosnaraeTcst yCTpoicTBO BEHTHIIAILIMOHHON CUCTEMBI TPOTUBOABIMHON 3amuThl (I1/13)
¢ BeposTHOCTBIO 3ddexTnBHOTO cpabarbiBanus R1=0,95 M cHCTEMBI ONOBELIEHUs JIIOIEH O IMoXape
(OJIIT) ¢ BepositHOCThIO 3(dexTHBHOrO cpadarsiBanust R,=0,95. IIponomKuTeIbHOCTh HMPEObIBAHUS
OTZENLHOTO YeNOBEKa B 00beKTE B cpemueM 18 weyr' HesaBucuMo oT Bpemenu rofa. CratucTudeckas
BEPOSTHOCTL BO3HHKHOBEHHS IOKapa B aHAIOTMYHBIX OObeKTax B rom pasHa 4X 0. B kauectse
pacyeTHOM CUTyallMd MpPUHUMAeM ClIydaill BOZHUKHOBEHMsI IOXKapa Ha IEpPBOM dTake. OTax 3[4aHUs
paccmarpuBaeM Kak oo nomeinenue. LlluprnHa nostaxxHoro kopunopa 1,5 M, paccrosHue oT Hanbosee
YAQJIEHHOTO TOMEIIEHHs 3TaXka JI0 BBIXOJa B JIECTHHUHYIO KiIeTky 40 M, uepe3 OJUH BBIXOJ

sBakyupytorcst 50 dernoBek, mmpuHa Bbixofa 1,21 m. HopmatuBHYI0 BepositHOCTh () NpHHHMaeM

pasHroit 140, BepoaTHOCTD Py, paBHOH 13X 07,

3.2. Pacuer

OreHKy ypoBHs O€30MaCHOCTH OIpeeIseM AJIS JIoAed, HaXOAdIuXcs Ha 15-M 3Tayke TOCTHHUIIBI
(naunOornee ynaieHHOM OT BBIXOJa B Oe3omnacHyro 30Hy) npu Haiauuuu cucreM [1/I3 m OJIII. Tak kak
3MaHue  00OpYIOBaHO BEHTWISILIMOHHOM cuctemor IIJI3, ero ImecTHHUYHBIE KIETKH CUUTaEM
He3aapIMIIsIeMbIMU. BepositHocTs O, BhraucisieM 1o dopmysie (33) npuiioxeHus 2

0y =0,0004{1—-(1—(1-0,95)(1-0,95))} =1-107°,

ylll/ITI)IBaﬂ, 4qTo OT}IeﬂbeIﬁ YCJIIOBCK HAXOAUTCSA B TOCTUHUIIC 18 Y, TO BEPOATHOCTDL €10 NPUCYTCTBUA

18
B 3JaHUU TIpU TIOXKape MPUHMMAEM pPaBHOW OTHOIICHHIO £=0,75. C y4eToM 3TOro OKOHYAaTEIIbHO

3Hayenue Oynet paBHo 0,75X 07, uto mensiie Q, . YenoBue GpopMyis! (2) IPUIOKEHHS 2 BBIIOIHAETCS,
H03TOMY O€30I1aCHOCTS JIIOJIEH B 3[JaHMU Ha CIy4ail BOSHHUKHOBEHHS IOXapa obOecneueHa. Paccmorpum
BapHaHT KOMIIOHOBKM HPOTHBONOXXKAPHOM 3amuThl 0e3 cucTeMbl omnopemieHus. Ilpum 3tom Bpems
OJIOKMPOBaHHMsI IBAKYaIl[MOHHBIX IYTEH Ts; HA ITAXKE I10XKAPa MPUHUMAEM PaBHBIM | MUH B COOTBETCTBHU
¢ TpeOOBaHUSIMM CTPOUTENBHBIX HOPM U MPaBHJI MIPOEKTUPOBAHMSA 3[aHUN U coOpyxeHui. PacueTHoe
BpeMsi 3BaKyalluu f,, OIPENEJICHHOe B COOTBETCTBUHM C TeMH ke Hopmamu, paBHo 0,47 muH. Bpewms
Hayaja 3BaKyalWu T,,, IPUHAMAEM PAaBHBIM 2 MHH. BeposiTHOCTB 3Bakyarmu P, IJIS 3Taxka Ioxapa
BbIYHCIIsIEM 110 opmyie (5) mpuioxeHus 2.
Pon =109 265

BepositHoCcTh Q) BRIUHCIISIEM 110 hopmyse (3) npritoxeHus 2.

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

Iockonsky Qx> Q. , TO ycnoBre 6e30IaCHOCTH Ut ol 110 Gopmysie (2) NpUIIokKeHHs 2 Ha STaxe
IoXapa He OTBe4aeT TpeOyeMoMy, — M, CIEHOBATEIbHO, B pacCMaTpUBaeMOM OOBEKTE HE BBITIOIHICTCS
TIPU OTCYTCTBHH CHCTEMBI OMOBEIIICHHUSL.

4. OnpenenuTb KareropHio M KIAacC B3PHIBOONACHOW 30HBI MOMEIIECHUs, B KOTOPOM pa3MellaeTcs
TEXHOJOTHYECKUH TPOIIECC C HCIOIb30BAHUEM AlIETOHA.

4.1. lanHbIe [T pacdyera

AIIETOH HAXOIUTCS B arlapare ¢ MaKCHMAIbHBIM O0OBEMOM 3arlONHEHUS Vo, paBHbM 0,07 M°, u B
LIEHTpE TOMEIIEHNs Haja ypoBHeM mnona. JlnmHa L, HamopHOro M OOBOMIIETO TPYOOIPOBOIOB
muamerpom d 0,05. M paBHa cootBercTBenHO 3 1 10M. IpousBomurensHocTs ¢ Hacoca 0,01 m*xmu™.
OTkmoueHne Hacoca apTomathdeckoe. O0beM V, momemeHnst coctasnger 10000 m°® (48x24x8,7).
OCHOBHBIE CTPOUTENIFHBIE KOHCTPYKIINH 31aHHS JKeJIe300€TOHHBIE, W TPEETbHO JOIMYCTHMBIN ITPHPOCT
naenenust AP o Ang Hux coctasister 25 klla. KpatHocTs 4 aBapuitHo# BeHTHIsIIMYU paBHa 10 gl

CKOpOCTh BO3IYIIIHOTO ITOTOKA # B TIOMEIIIEHUH IIPH paboTe aBapUitHON BeHTHIIAIMHU paBHa 1,0 M X
!. TemmepaTypa ameToHa paBHA TEMIIEPAType Bo3myxa u cocrasiser 293 K. IltotHocTs p anerona 792



KM,
4.2. Pacuer
O06beM aLeToHa M, BBILIEAIIETO U3 TPYOOIPOBOIOB, COCTABIISET
2 2
14-
Vip = qr+%L1 =0,01 ~2+¥-13 =0,046,

e T — BpeMs aBTOMaTHYEeCKOro OTKIIIOUYEHHUS] HAcoca, paBHOE 2 MUH.
OGbeM MOCTYMHBIIIETO AIIETOHA, M*, B TIOMEIIEHUE
Vy=Vep+V, 7 =0,04640,07=0,116 .
Ilromans pas3iuBa aneToHa MPMHAMAEM paBHOH 116 M.
Cxopoctb ucrapeHust (Wyen), KI>¢ >, paBHa
Wyen =1,0-1076-7,7,/58,08 - 24,54 = 1,44 107>,
Macca mapos anetona (M,), KT, 00pa3yroNixcs Ipy aBapHiHOM pasIBe paBHA
M ,; =1,44-107 -116 - 3600 = 601,3.
CrnenoBarensHO, IPUHUMAEM, YTO BECh Pa3jIMBIIUIICA alleTOH, KT, 32 BpeMs aBapHHHON CHUTyalluy,

pasHoe 3600 c, ucrapurcst B 00beM HOMEIIECHHS, T. €.
mp;=0,116-792=919.

CrexuoMeTpryecKas KOHIICHTPAIIUsI [IapoB aleToHa 1pH =4 paBHa

100
=———=4091 (no obovemy).
T+ 4844 (no-oveny)
KOHL[CHTpaL[I/Iﬂ HACBIIICHHBIX ITAapOB IOJY4acTCA paBHOﬁ
24,54

Cy =100- m =24,22 (no obwvemy).
Otnomenue C,/(1,9%C,)>1, ciaenorarensHo, npuaumaem Z=0,3.
CBoOOHBIH 00beM TIOMEIIEHUS, M’
Vep =0,8-10000 = 8000.
Bpewmst ucriapeHust, 4, COCTaBUT
_ 91900
" 1,44-116
Kos¢p¢umment momygaercs: paBHBIM
K=10-0,153+1=2,53.
MakcHManbHO BO3MOXKHASI Macca aleToHa, Kr
m = 25-491-8000-2,414-2,53 2498,
800-100-0,3
[ockomeky my(91,9  Kr)<mmx(249,8 Kkr), TO TOMEHmIEHHE B IIEJIOM OTHOCHUTCS K
HEB3PBIBOITOKAPOOITACHBIM.
PaccTOsHUS Xy cnvy Yoxns B Zyns COCTABIAIOT IIPH YPOBHE 3HauMMOCTH O = 5072
0,5
550 1,27 2,59) _ 785

Xyxns =Yuxns=11958- 48(3800 In 7ol

=550=0,153,

0,5

550 . 127-259 )"

z =0,3536-8,7 In=22l % =0,42,
H.K.11.B [3800 291 J

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

4.3. 3aknroueHue
Takum 00pa3om, B3pbIBOOE30MACHBIC PACCTOSHHS COCTABIISIFOT COOTBETCTBECHHO Re>7,85 M u Zg>3 M.
BspoiBoonacHast 30Ha ¢ pazmepamu Re<7,85 M u Zs<3 M otHOcuTcs K kiaccy B-la. CxemaTnuecku

B3pbBIBOOIIaCHAsA 30HA M3o6pa>1<eHa Ha 4YepT. 9.

roe Cp = 24,22[ ]= 2,59 (no obwemy).
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1 - momenienue; 2 - anmapar; 3 - B3pbIBOOMACHAs 30Ha
Yepr. 9

5. Omnpenenuts KaTeropvio MPOU3BOJCTBA, B KOTOPOM HAXOOHUTCS YYaCTOK OOpaOOTKU 3epHa U
LUKJIOH JIsI OTIPEIEIICHHUS 36PHOBOM MBUTA B CHCTEME BEHTHIISIIHH.

5.1. Jlan=ble 1y pacyera

Macca 3epHOBOM MBUIM, CKAaIUIMBAaIOIIEiics B  NOWKIOHE M, cocraBmsier 20000 T
IIpOU3BOMUTENBHOCTS IMKIOHA ¢ TO TbUM cocTaBuster 100 ruum'. Bpems T aBTOMAaTUYECKOro
OTKIIFOYEHUs MUKIOHA P He Gomee 2 muH. CBOGOTHEIN 0OBEM MOMeIEHHS Ve, paBeHn 10000 .
OcTanbHble UCXONHbIE AaHHbIe: m,= 500 1; B1=1; n = 14; K,= 0,6; K,= 1; K,x,= 1; K, = 1; 0 = 16700
kJxoxr; To= 300 K; C,= 1,0 klxxr'; To= 300 K; C,= 1,0 klxxr'; ps= 1,29 kr1?; Ppon=25 xlla; P,
=101 xIla; Z=1,0.

5.2. Pacuer

Macca OTIOKUBILIEHCS TBUIM K MOMEHTY O4epPEJHON YOOPKH T, COCTABUT

500 1-(1-0,6)"
mog=———14-1-————
1+1-0,6 0,6
PacuerHas Macca IbUIH, T, y4aCTBYIOIICH B 00pa30BaHMK B3PHIBOOIIACHOM CMECH, paBHA
mp=mgg-Kpz+(m, +q1)K; =23346.

MaxcrMabHO BO3MOXKHYIO MacCy TOPIOYEH ITBIIH, KT, BEIYUCIISIEM 110 (hopMyre

_APuop Ty Cpp pVep
max PO QZ

5.3. 3akiroueHue

3HayeHUEe M, HE TMPCBBIMIACT M, CICIOBATEIIFHO, MOMCHICHUE HE OTHOCHUTCS K
B3PBIBOIIOKAPOOIACHBIM.

6. PaccuntaTh BepOsSTHOCTh BO3HMKHOBCHHS MIOXKapa OT EMKOCTHOTO ITyCKOPETYJIMPYIOIIETO amnmapara
(ITPA) nuis moMuHecHeHTHBIX JaMil Ha W=40 Bt u U=220 B.

6.1. Jlannble i pacyeTta npuBeACHBI B Ta0I. 13.

B pe3synbrare ucnbITaHUi IOY4EHO:

1=3146.

=57,4.

m

Tabnuna 13
Temneparypa 000s0uKH B HanOosIee HarpeToM MECTe IPH padoTe B aHOMAIBHBIX pexxknmax, K
ITapametp JnuTensHbIi PexxuM ¢ KOPOTKO3aMKHYTBIM JUInTenpHBIN MyCKOBOM PEXUM C
ITYCKOBOH PEKHM KOHJICHCATOPOM KOPOTKO3aMKHYTBIM KOHJICHCATOPOM
T 375 380 430
c 6,80 5,16 7,38
6.2. Pacyer

Pacuer Bo3HuMKHOBeHHs moxkapa oT [IPA Bemem mo mpunoxkenuto 5, [IPA sBnsercss cocTaBHOM
YacThI0 HU3/ENUS C HAJIWYMEM BOKPYT HEro TOpIYero MaTtepuaia (KOMIayHH, KI€MMHas KOJIOJKA);
npousBenieHne BeposTHocTe Q(IIP)xQ(H3) obo3HaunmM uepe3 ((ai); TOraa M3 MPUIOKEHUS 5 MOXKHO
3amnucarh

0,=0(B) ZQ(ai)-Q(T,) :

rae O, — HOPMAaTHBHAS BEPOSTHOCTh BOSHUKHOBEHHS TMOKApa NPH BOCIIAMEHEHHH alIapara, paBHas
10°;



(O(B) — BepOATHOCTH BOCIUIAMEHEHHS amIapara Wi BbIOpOca U3 HEro IlaMeHH IpH TeMIeparype
nosepxHocTH [TPA (B Hanbosee HarpeToM MecTe), paBHOM HITH MPEBBIIIAOIEH KPUTHIECKYIO;

(O(a;) — BepOATHOCTh pabOTHI ammapara B i-M (II0KapOOMIACHOM) PEKUME;

O(Ti)) — BepOsTHOCTh JOCTI)KEHHS IOBEPXHOCTHIO ammapara (B Hamboiee HarpeToM MecTe)
KpUTHUYECKOM (TI0)KapoonacHOi) TeMIepaTypbl, KOTOpas paBHa TeMIeparype BOCIIAMEHEHHS
(camoBoCTIIIaMEHEHSI) U30JIIIIMOHHOTO MaTeprara;

k — 4YHCIIO TMOXKApOOMACHBIX aHOMAIBHBIX DPEXKUMOB pabOTHI, XapakTepHOE sl KOHKPETHOTO
ucnonuenus ITPA.

JUis OIeHKHM TOXKapHOI ONAaCHOCTH NPOBOIMM HCHBITaHHE Ha necsatn obOpasmax [IPA. 3a
TeMIIepaTypy B HanOoJiee HarpeToM MeCcTe MPUHIMAEM CpefHee apu(hMETHIECKOE 3HATCHUE TEMITEPaTyp

B UCIIBITAHUAX
10
Y7,
j=1

Tep=1"—
cp .

10
HOHOHHI/ITCHBHO ONpEeaCIIACT CPEAHES KBAAPATHUICCKOE OTKIIOHCHUE

10
Z(Tj ~Tep)?
=

o=
y
BepositHocTs (Q(T7)) BeIuucsiem 1o dopmyne (156) npunokeHus 5
orT)=1-0,,
rme ®; — Oe3pa3MepHBIl mapaMmeTp, 3HAYCHHUE KOTOPOTO BBIOMpPAETCS MO TaOJMYHBIM JaHHBIM, B

3aBUCHMOCTH OT 0€3pa3MepHOro mapameTpa o, B pacrpeaeieHnu CThIoIeHTa.
Beraucnsiem (Q) mo dopmyiie
0@ ~Tep)
o=,
c

rne T — KpUTHUYECKasl TEMIIEpATypa.
3nauenue (7) npumenurtensHo 115 [IPA Beramcisiem mo gopmysie

10
Y @, +1,)
J=1
Ty ="—-——,
20
rone T,, T,j — Temmeparypa; j-To ammapata (B Hamboliee HarpeToM MeCTe), COOTBETCTBEHHO, IIPH

TOSIBJICHUH TIEPBOTO AbIMa U IPHU “‘BBIXOJIE” armapara u3 cTpost (MIPEeKpalleHuy TOKa B IIETTH).

3uragenne Q(B) BeruncisieM o gopmyne (155) mpunoxenns 5 npu n=10.

3HaueHne KpuTudeckoil temreparypsl (7x) coctaBmiio 442,1 K, npu 3TOM M3 JIECATH HCIIBITYEMbIX
ammaparoB y IByX ObLT 3adukcupoBaH BEIOpoc miameru (m=1 Q(B)=0,36).

PesynbraThl pacuera ykazaHsl B Ta01. 14.

Tabmuma 14
[Tapamerp |/nuTenbHbIN MyCKOBOM Pexum c JnuTenbHbIN TyCKOBOM pEXUM C
pexum (i=1) KOPOTKO3aMKHYTBIM KOPOTKO3aMKHYTBIM
KOHZEHcaTopoM (i=2) KoHAeHcaTopoM (i=3)
0,06 0,1 0,006
30,9 37,8 4,967
1 1 0,99967
0 0 0,00033

6.3. 3aknroueHue

Taxmm 0Opa3om, pacdeTHast BEpOSTHOCTh BOSHUKHOBEHHS Ioxkapa ot [TPA pasHa
Q.= 1(0,0630+0,10+0,00630,00033)%0,36=7,1407,

yrto MenbIne 1407, 1. e. TIPA nokapoOe3onaceH.

IIPUIIOKEHHUE 7
Cnpasouroe

TPEBOBAHUSA IMOKAPHOM BE30ITACHOCTH IO COBMECTHOMY XPAHEHUIO



BEINECTB 1 MATEPHUAJIOB

TpeOoBanust MpeAHa3HAYAIOTCS TSI BCEX MPEANPHUITHH, OpraHU3aliii 1 00bEKTOB HE3aBUCHMO OT
HUX BEIOMCTBEHHON TIOMYMHEHHOCTH, HMEIOIIMX CKJIagsl WM 0a3bl JUIS XpaHEHHWS BEIIECTB H
MaTepHasoB.

TpeOoBanus HE PacIPOCTPAHSIOTCS Ha B3pPBIBYATHIC M PATMOAKTHBHBIC BEIIECTBA M MaTEPHAIIBI,
KOTOpBIE TOJDKHBI XPAHUTHCS U TIEPEBO3UTHCS 110 CHIELUATIEHBIM IIPAaBUIIAM.

BemoMcTBeHHBIE TOKYMEHTHI, PETJIAMEHTHPYIOIINE TOKapHYIO0 O€30IMacHOCTh MPH XPaHEHHH
BEIIECTB ¥ MaTEePHUAJIOB, JOJDKHBI OBITH ITPUBEICHBI B COOTBETCTBUH C HACTOSAIIUMHE TpeOOBaHUSIMU.

1. OBIIME NMOJIOXKEHUSA

1.1. BO3MOXHOCTh COBMECTHOTO XPaHEHHS BEIIECTB M MaTEpPHAaJOB ONpPENEsieTCsl Ha OCHOBAHHU
KOJIMYECTBEHHOTO yYeTa MOKa3aTeNeil MoKapHOi OIMaCHOCTH, TOKCHIHOCTH, XUMHUYECKOH aKTUBHOCTH, a
TaKXXe OTHOPOIHOCTH CPENCTB NOXKAPOTYIICHHSI.

1.2. B 3aBHCHUMOCTH OT COYETaHHUs CBOMCTB, MEPEUYHUCICHHBIX B M. 1.1, BellecTBa U MaTepHalbl
MOTYT OBITH COBMECTHMBIMH WJIH HECOBMECTHMBIMU APYT C APYTOM IIPH XPaHCHUH.

1.3. HecoBMeCTUMBIME HA3BIBAIOTCS TaKWE BEIIECTBA W MaTepUAlbl, KOTOPBIC TPH XPaHCHHU
COBMECTHO (0e3 yJeTa 3alIUTHBIX CBOMCTB Taphl WIH YIAKOBKH);

YBEITMYHMBAIOT IMMOXKAPHYIO OMACHOCTh KAXKIOIO K3 PacCMATPHBAEMBIX MAaTCPHUAIOB M BEIICCTB B
OT/CNBEHOCTH;

BBI3BIBAIOT JIOTIOJIHUTEIBHBIC TPYIHOCTH MIPH TYIICHUH MOXKAaPa;

YCYTYOJISTIOT 3KOJIOTHYCCKYI0 OOCTAaHOBKY NHpH Moxape (10 CPaBHCHHIO C IMOXapoOM OTICTBHBIX
BCHICCTB U MAaTCpraJioB, B3ATHIX B COOTBECTCTBYIOLICM KOJ'II/ILICCTBC);

BCTYIAIOT B PEAKIIUIO B3aUMOJICUCTBHS JAPYT C IPYroM ¢ 00pa30BaHUEM OIACHBIX BEIIECCTB.

1.4. Tlo mOTeHIMAILHON OMACHOCTH BBI3BIBATH IOXKAP, YCHIUBATH OMACHBIC (AKTOPHI MOXKAapa,
OTPaBJISATh Cpely oOuTaHus (BO3IYyX, BOMY, IMOYBY, (iopy, hayHy u T. 1.), BO3JCHCTBOBATh HA YEIOBEKA
Yepe3 KOXKY, CIM3UCTBIC O60J'IO‘-IKI/I JABbIXAaTCJIIbHBIX l'IyTefI IIYTEM HEMOCPECACTBEHHOTO KOHTAKTa WJIM Ha
PaCCTOSIHUU KaK IPpU HOPMAJIbHBIX YCJIOBHUAX, TaK W MNPU IOXKAPE, BCUICCTBA U MAaTCpHaJIbl ACIATCA Ha
pa3psiubL:

Oe30macHbIe;

MAaJIOOTIACHEIE;

OIACHBIC;

0c000OTTIaCHEIE.

B 3aBucuMocTH OT pa3psiia BEmeCTBa W MaTepHaja HAa3HAYaIOTCS YCJIOBHS €ro XpaHeHHs (CM. II.
1.5-1.9).

1.5. K Ge30macHBIM OTHOCST HETOPIOUHE BEIIECTBA U MaTepHaIbl B HETOPIOYeH yIaKOBKe, KOTOPHIE B
YCIIOBHUSX IMOXKapa HE BBIACISAIOT OMACHBIX (TOPIOYMX, SITOBHUTHIX, CIKUX) MPOAYKTOB PA3IIOKEHUS FLTH
OKHCJICHUS, He 00pa3ylOT B3pPBIBUATHIX WM TOXXKAPOOMACHBIX, STOBHUTHIX, CIKHX, SK30TEPMHUCCKHAX
cMecel ¢ IPyrIMH BEeIICCTBAMH.

BesonacHele BemecTBa U MaTepHAalbl CIEAyeT XPAaHUTh B TIOMEIICHUSIX MM Ha IUIOMIaKaX JIF000To
THNA (ECIU 3TO HE TPOTHBOPCUUT TEXHUICCKUM YCIOBUSIM HA BEIIECTBO) .

1.6. K MamoonacHBIM OTHOCSAT TaKHE TOPIOYHE M TPYITHOTOPIOYHE BEIISCTBA M MATEPHANEI, KOTOPHIC
HE OTHOCATCSA K Oe3omacHbIM (1. 1.5) 1 Ha koTophIe HE pacnpocTpanstoTcs TpedboBanus [OCT 19433.

MaitooniacHsIe BemIecTBa Pa3IeisIFOT Ha CIICAYIOIIHE TPYITIIHL:

a) KUJIKKE BEIIECTBA C TEMIIEPaTypoi Bembimiku Oonee 90°C;

0) TBepIpIc BEIISCTBA U MATEPHANIbI, BOCILIAMEHSIOIINECS OT ICHCTBUS ra30BOM TOPEIKH B TCUCHUE
120 ¢ u Goee;

B) BEIIECTBA M MaTepHajbl, KOTOPHIC B YCJIOBHSX CICIHAJIBHBIX HCIBITAHHA CIIOCOOHBI
caMoHarpeBarthcst J10 Temreparypsl Hike 150 °C 3a Bpemst Oosiee 24 4 rpu TemIieparype OKpyKarolen
cpenst 140 °C;

T') BeI[eCTBAa U MaTeprabl, KOTOPBIE IPU B3aMMOJCHCTBHH C BOIOW BBIIENAIOT BOCIUIAMEHSIOIIHECS
rasbl ¢ MHTeHCUBHOCTBIO MeHee 0,5 am® krix!;

JT) BEIIECTBA U MaTePUaIbl SIMOBUTHIC CO CPEIHECMEPTEIBHON 0301 MIPY BBEACHHUU B XKEITYIOK Ooee
500 wmrxr! (ecniu omu kuakue) wid  Gomee 2000 Mrkr' (ecnM  OHM TBEPABIE) WM CO
CpelHeCMEPTENBHOM 030/ IIPH HAHECEHUH Ha Koy Oonee 2500 Mrr' wium co cpeaHecMepTenbHOM
JI030H 1Y BAbIXaHuu Gonee 20 MrxM™;

€) BEIECTBA U MaTepHaIbl cliadble elKue U (UIH) KOPPO3HOHHBIE CO CIEAYIONIMMHU MOKa3aTeNsIMU:
BpeMsl KOHTaKTa, B TCYCHUE KOTOPOTO BO3HUKACT BUAMMBIA HEKPO3 KOXKHOW TKAHU KHBOTHBIX (OEIBIX
KpEIC), 6omee 24 4, ckopocTs Koppo3uu cranbHoi (C13) u amomMuHNEeBOH (A6) MOBEpXHOCTH MeHee |
MM B roa.

1.7. K ManmoonacHbBIM OTHOCSTCSI TaKXKe HETOPIOYHME BEIIECTBA M MaTepHalbl 1o 1. 1.6 B roprouei



YIIaKOBKe.

MaJ'[OOHaCHI)Ie BeUIeCTBA U MaTepI/IaJ'[I)I ):[OHyCKaCTCH XpaHI/ITB B IIOMCHICHHUAX BCEX CTeHeHeﬁ
OTHECTOMKOCTH (KpoMe V CTEIeHHN).

1.8. K omacHbIM OTHOCSTCS TOpIOYME M HEroplovre BelIeCTBA W MaTepHalibl, 00Jaaaroniue
CBOIMCTBaMH, IPOSIBICHUE KOTOPBIX MOXKET IPHBECTH K B3PBIBY, MOXapy, MO, TPaBMUPOBAHHMIO,
OTpaBJICHUIO, OOJyYeHHIO, 3a00JIEBAaHMIO JIOAEH W JKUBOTHBIX, MOBPEXKACHUIO COOPYXKEHHH,
TpaHCHOpTHI)IX Cpe}ICTB. OHaCHBIe CBOﬁCTBa MOFyT HpOS[BJ'IHTBCSI KakK HpI/I HOpMaJ'[I)HI)IX yCJ'[OBI/IHX, TakK U
IIpU aBapUIHBIX, KaK y BEIIECTB B YUCTOM BHJE, TaK W MpPU B3aWMOIECHCTBHM MX C BEIIECTBAMH H
Marepuanamu apyrux kareropuid mo IOCT 19433.

OmacHbIe BemecTBa ¥ MaTepraibl HeOOXOMMMO XpaHUTh B ckianax | u Il crenenn orHecTONKOCTH.

1.9. K ocoGoormacHbIM OTHOCSATCSI Takue omacHble (cM. m. 1.8) BemecTBa W Marepuaibl, KOTOPHIE
MMEIOT HECKOJIBKO BHOB omacHocTei mo ['OCT 19433.

Ocob0 omacHpIe BeIIECTBA W MaTepHaibl HEOOXOmMMO XpaHHTh B ckimamax | um Il cremenm
OTHECTOMKOCTH MPEUMYIIECTBEHHO B OTJCTHHO CTOSIINX 3MAHHSIX.

2. YCJI0BUA COBMECTHOI'O XPAHEHU A BEIIECTB 1 MATEPHUAJIOB

2.1. BemecTBa 1 Matepualibl, OTHOCSIIMECS K Pa3psily 0cOO0ONACHBIX, IIPU XPaHEHHH HEOOXOIHMMO
pacrionarark Tak, Kak ykazaHo B Ta0i. 15 (cM. 6aHAepoIs).

2.2. BemectBa M Marepuaibl, OTHOCSAIIMECS K pa3psyly ONAacHBIX, NPH XpaHEHHH HEOoOXOIMMO
pacronararh Tak, Kak ykasaHo B Ta0i. 16 (cM. 6aHIepors).

2.3. B mnopsaxe HCKIIOUEHHUS JIONMYCKAeTCS XpaHEHHE OcCOOOONAacHBIX M OIaCHBIX BEIIECTB W
MarepHuajoB B OHOM ckiaje. [Ipu aTom ux HeoOXomMMO pacnosarath TakK, Kak yKa3aHo B Tabm. 17 (oM.
0aHICPOIh).

2.4. B OmHOM TOMENIEHUM CKJIaja 3alpeliaercs XpaHWTh BELIeCTBa M MaTepUallbl, WMEIOLINE
HEOAHOPOJHBIE CPECTBA HOXKAPOTYILICHUS.



Pa3jesieHne 0co000NACHBIX BEIECTB H MATEPHAJIOB MPU XPaHEHHH

Ta6muna 15

Kunacc [[Tonk| Wupexc HawnmMeHnoBanue kareropun oco6oomacHbeix rpy3oB mo 'OCT 19433 212
J1acc | KaTeropuu
2 2.1 212 HeBocmnaMeHsIomuecs: HesIMOBUTRIE Ta3bl, OKUCIISIONINE 1 (222
2.2 222 SIMOBHTBIE Ta3bl, OKACIIIOINE 1] 1 |224
224 SInOBUTHIE Ta3bl, OKUCIISIOIINE, eIKie U (MIIH) KOPPO3UOHHBIE 1 1 1 |312
3 3.1 312 |JIBX (tscn - 18 °C) snoBuTEIE 4 14|41 |314
314 |JIBX (¢scn - 18 °C) enkue u (1) KOPPO3UOHHBIE 4441 ]1]322
3.2 322 JIBX (-18 °C tgcn <+ 23 °C) sinoBHUTHIC 4 1441 [1]1]323
323 |JIBX (-18 °C tgen < + 23 °C) enkue v (W14) KOPPO3HOHHBIE 414141111324
324 |JIBX (¢t ot -18 no + 23 °C) enkue u (uin) KOPPO3MOHHEIE 4141411111 [412
4 4.1 412  |JIBT simoBuThbie 4144331313311 ]415
415  |JIBT camopasnararomuecs nps ¢ > 50 °C ¢ 0MacHOCTBIO Pa3pbiBa 4141444444 ]1]1]416
YIIaKOBKH
416 JIBT camopaznaratommuecs mpu ¢ < 50 °C 4 (4141444 ]|4]|4 1 1 1 1417
417  |JIBT camopasznararomuecs 1pu 50 °C ¢ onacHocThio paspeiBaynakopku| 4 | 4 [ 4 | 4 | 4 [ 4 [ 4 ) 4 ] 1 [ 1] 1 [ 1]422
4.2 422 |Camopasnaraioniyecs BEIECTBA SIOBUTHIE 4 1414414444333 3][1]433
43 433 |BemmecTsa, BBIAEISAIOIIME BOCIUIAMEHSIOMIUECS Ta3bl TIPU 4144131331333 ]13]3]3(3]1 (434
B3aumozericreuu ¢ H,O, JIB
434 BemecTsa, BhIEIAIONMINE BocIulaMeHsomuecs rassl ¢ H,O, 414141313133 [3]3]3[3]3]3]1]1][436
CaMOBOCIIAMCHSIFOIIIUECS M SITIOBUTHIC
436  |BemecTBa, BBHIAENAIOIME BOCIUIAMEHSIONINECS Ta3bl TIPU 414413133133 ([3133|3((3]|1|1]1]437
B3aumonetictsuu ¢ H,O, JIB u enxue
437 BemecTBa, BbIISISIOMINE BOCITIAMCHSFOIIUECS Ta3bl, 4 (4141331313 (313131331313 [3]2]1]512
CaMOBO3TOpAIOIIHECS
5 5.1 512 OKHUCIISIONINE BEIIECTBA, SIOBUTHIE 3131313313133 1313133|313|3(|3]3 1 [514
514 OKUCISIOINE BELIECTBA, SIOBUTHIC, KOPPO3HOHHBIE, €IKHE 3 (3131313331313 1313131333 ([3]3]1 1 [515
515 OKHUCTSIONINE BEIECTBA, SIKUE U (M) KOPPO3UOHHEIE 3 3 3 3 3 3 3 3 31313 3 3 3 3 3 3 1 1 (521
5.2 521 Oprannyeckre MepoKCUABI B3pbIBOONIACHBIE, caMopaznaratommecsinpu | 4 | 4 | 4 | 4 |4 |1 4 | 4[4[ 3 [3 |3 (3 (33331333 ]|3]|1
t<50°C
522 |Opranuueckue MepOKCUIbI caMmopasiaraiomuecs npu ¢ - 50 °C 4141441444433 ]3[3[3]3]3[3[3]3[3[3]2
523 OpraHn4eckue NepoKCH bl B3PbIBOONIACHBIE 4 1414144141414 )13[3[3[3]13]3]3]3[3]3]3]3]1
524 Oprasanyeckre MepoKCcHIbl 0e3 TOMOTHUTEIBLHOTO BIIA ONACHOCTH 4141413331313 13]13[31313]13]13]3[3[3([3[3]2
525 OpraHnyeckre epOKCHIbI SIKHe IS Ta3 4141413 3 3 3 3 31313 3 3 3 3 3 3 3 3 3 1
526 Oprannyeckue MepoKCHIbI JETKOBOCTIIAMEHSIOIIAECS 4 1414133131313 13313 [3)13]3]3]13([3]3]3[3]3
527 Opraanyeckre MepoKCH/IbI JerKoBOCTIaMeHsfomuecs, enkue isirmas | 4 | 4 [ 4 [ 3 [ 3 |3 |3 |13 |3 [ 3131313333 ([3[3]13]13]3
6 6.1 611 SIMOBUTHIC BEIIECTBA JICTy4YHe O€3 JIOMOJHUTESIBHOTO BH/IA OACHOCTH 4414122121212 12(2]22)2]2]2]22]2]2[2]3




612 SnoButsle BemecTBa jgetyune, JIB (fgcn < 23 °C) 414 1412121221213 |[313[313[33]3|3|[4]14]|4] 24
613 SnoButhle BemecTpa Jerydne, JIB (23 °C < tzcn < 61 °C) 4141412221212 ]13]13[3]13]13]13]3]|3[3[4[4]4]24
614  [SnoBuTble BelecTBa JIeTy4He eIKHE U (W) KOPPO3UOHHbIE 414412122122 |2]2]12|2]|2]2[2]2]2]2]2([3]2
615  |5IB neryume enxue u (unm) kopposuonnsie JIB (23 °C <tgen<61°C) |4 |4 (4|2 |2 2|2 |2 |3 3|33 |3 |3 |33 ]|3]|4[4]4]4
8 8.1 812 Enkue v (M) KOppO3HOHHBIC BEIIECTBA (KUCIBIE) SITOBUTHIC U 3131331313 (3131333133313 ((313]]2(2]2]3
OKHCIISIOIINE
814 Enxue u (unu) Koppo3HOHHBIE (KHCbIe) JerkoBocuiaMensitomecs (23 4 (4 [ 4 [ 2 12 12 | 2 |2 (3 (3|3 |3 |33 ([3((3[3]4]4)|4]4
°C < tgcn < 61 °C)
815 Enkue u (M1) KOppO3HOHHBIE BelecTBa (KUCIBIE) OKUCIISIONIHE 31313 (3131331313 333333 ([3]3]2[2]2]3
816 Enkue u (M11) KOppo3HOHHBIE BelecTBa (KUCIIbIE) SIOBHTHIE 313131313 (3 (3 [3 13133 [3 13131313 ]|3|2(2[2]3
8.2 824 Enkue u (M) Koppo3uoHHbIe BemecTBa, JIB ocHoBHbie (23 °C <tpen<| 4 | 4 | 4 [ 2 | 2 (2 |2 |2 (3|3 |3 |33 |3[3|3|3(4]|4]4]|4
61 °C)
8.3 832 PazHbie enxue u (MM) KOPPO3HOHHBIE BEIIECTBA SIIOBUTHIE, 3131313 (3332131333133 |3|3|32(22]3
OKHCIISIOINE
833 PasHbie efkue U (M1) KOppo3uoHHbIe BemecTBa, JIB (fpcn < 23 °C) 4 (4141221212213 [3]3[3)13]3[3]3([3]4]4[4]4
834 Paznbie enxue u (unm) xoppo3uoHHsle BemecTBa (23 °C < fgen < 61 4 (4141221222133 ]3(3|13]3([3]3(3|4]|4(4]4
OC)
TOCT |Kareropmst [212]222(224|312]314(322]|323]324(412]|415(416]417[422(433]434(436]437[512(514]|515[521
19433 |Momkmacc  [2.1] 2.2 3.1 3.2 4.1 4.2 4.3 5.1 5.2
Knace 2 3 4

Ipoooncenue maon. 15

Knacc |ITonx| Hunekc HanmMenoBanue kareropuu ocoboomnacHbix rpy3os mo 'OCT 19433
Jlacc | kareropuu
2 2.1 212 HeBocmnaMeHsomuecs: HesIIOBUTBIC T'a3bl, OKUCIISIONINE
2.2 222 SIMOBHTBIE TA3bl, OKUCIIAIOIINE
224 [SnoBuTHIE Ta3bl, OKUCIIONINE, €AKUE U (WIN) KOPPO3HOHHBIE
3 3.1 312 JIBX (tgcn - 18 °C) simoButhbie
314 JIBX (fscn - 18 °C) enxue u (1nn) KOppO3HOHHBIE
3.2 322 |JIBXK (-18 °C fgcen <+ 23 °C) simoBUTHIE
323 JIBX (-18 °C tgen < + 23 °C) enkue u (Wiam) KOPPO3HOHHBIE
324 JIBX (¢ ot -18 o + 23 °C) enkue u (Mi1) KOPPO3HOHHBIE
4 4.1 412 JIBT simoBuThIE
415 JIBT camopaznaratomuecs mpu ¢ > 50 °C ¢ 0macHOCTBIO pa3pbIBa YIaKOBKU
416  [JIBT camopa3nararomuecs npu ¢ < 50 °C
417  [JIBT camopasznararomuecs mpu 50 °C ¢ 0omacHOCTBIO pa3pblBa YIIaKOBKU
4.2 422 CaMmopasnararoniecs BeuiecTBa sSJI0BHTHIC
4.3 433 BemtecTtBa, BIEISIONINE BOCIUIAMEHSIONINECS a3kl IPU B3aUMOJICHCTBUH C




H,0, JIB
434 Bemniectra, BbICISIONME BOCIUIaMeHstonuecs rassl ¢ H,O,
CaMOBOCIIAMEHSFOIIUECS U SITIOBUTHIC
436 BemecTBa, BbIIeNsIONINE BOCIIAMEHSFOIIUECS Ta3bl IPU B3aUMOJICHCTBHUH C
H,0, JIB u enkue
437 BemiecTBa, BIEISIONINE BOCIUIAMEHSIONINECS Ta3bl, CAMOBO3TOPAIOIIHECS
5 5.1 512 OKHCIIAIoNMe BENIECTBA, SITOBUTHIE
514 OKHUCTSIOINE BELIECTBA, SIOBUTHIC, KOPPOSHOHHBIE, IKHE
515 OKUCHAIONNE BELIECTBA, SAKUE U (MIH) KOPPO3UOHHBIE
5.2 521 Oprarnyeckre TepoKCUABI B3pBIBOOMIACHBIE, caMopasnaratommecs npu ¢ < 50°C (522
522 Opra"udeckue MepoKcuabl camopasiararomuecs npu ¢ - 50 °C 11523
523 Opraanveckre TepoOKCUIBI B3PBIBOOIIACHBIE 1 1 (524
524 OpraHndeckre MepoKCUIbI 03 TOMOTHUTEIFHOTO BUIa ONTACHOCTH 212 1 (525
525 Oprannveckre epoOKCUIBI eIKHe IS Ta3 1 1 1 1 526
526 Oprannyeckue nepoKCH bl JIETKOBOCIIAMEHSFOIINECS 31312121157
527 Opranudeckue nepoKCHIbI JETKOBOCIIAMEHSIOIUECS, e/IKUe Ui IJ1a3 3 3 2 2 1 1 1
6 6.1 611 SImoBUTHIC BEIIECTBA JICTy4dHe O€3 TOMOTHUTESIBHOTO BHIA OMTACHOCTH 213 (2 (2(2]2 1 1612
612 SnoButsie BemecTBa etyune, JIB (fscn < 23 °C) 4 14 (44|44 1 1 1613
613 SlnoBuThle BemecTBa jJerydue, JIB (23 °C < tgen < 61 °C) 4 144 )14]4](|4 1 1 1 (614
614 SIMOBHTHIC BEIIECTBA JICTyYHE CAKHE U (M) KOPPO3HOHHBIC 3 2 2 2 2 2 1 1 1 1 [615
615  |5IB neryume enxue u (uam) kopposuonnsie JIB (23 °C < tpen < 61 °C) 4144144141 (1)1 [1]1][812
8 8.1 812 Enxue u (Mn) KOppO3HOHHBIE BEIIECTBA (KUCIBIE) SIIOBUTHIC M OKUCIISIOLINE 313 (313133123 ]3[2]3]1]/(814
814 Enxue u (unm) Koppo3uoHHBIE (KHCIbIe) JerkoBocaMenstomuecsa (23 °C < 4 (44444221212 ]2]3]1]815
tecn < 61 °C)
815 Enxue u (Mn) Koppo3HOHHBIE BemecTBa (KUCIBIE) OKUCIISFOLIIE 3 3 3 3 3 3 31213 31213 3 1 [816
816 Enxue u (Mnm) KOppO3NOHHBIE BeNIeCTBa (KHUCIIBIE) SIOBUTHIE 313 (313332222212 1/(1]824
8.2 824  |Exkwe w (syn) xopposuoHHbie BemecTsa, JIB ocHoHbIe (23 °C <fpen<61°C) [ 4 [ 3 [ 3 [ 3 [ 3 [ 3 (2|2 |2 |2 |2 |2 |2 |2 |21 832
8.3 832 Pa3Hbie ekue U (WIK) KOPPO3HOHHBIC BEIIECTBA SIOBUTHIC, OKUCIISFOIIHE 313131313131 2]131312]13]12]3]2]2]2]1 (833
833 Pa3Hble enxue u (W1K) KOppo3HOHHBIE BelecTBa, JIB (fscn < 23 °C) 4 (3333322222222 ]2]2]2 1 [834
834 |Pasubie enkue u (mmm) kopposuonusie BemectBa (23 °C < tpen < 61 °C) 4 (3 (3 (3 (3322222222222 ]|1]1
I'OCT  |Kareropus 522(5231524525[526]527[{611]1612[613]614|615[812]|814[815]816(824[832]|833[834
19433 IMomxmace 5.2 6.1 8.1 8.2 8.3
Knace 5 6
[Ipumeyanus:

1. BemectBa 1 MaTepHanbl MOTYT HAXOOUTHCS B OJHOM OTCEKE CKJlaJa WIIM Ha OAHOH Iutomanke. [ Opu30HTaIbHOE pacCcTOSHUE MEKAY HAUMH JOJDKHO COOTBETCTBOBATH TPEOOBAHUSAM HOPMATHBHBIX
JIOKyMEHTOB, HO OBITh HE MCHEE 5 M.
2. BemecTBa u MaTepHa bl MOTYT HAXOMUTHCS B OJJHOM OTCEKE CKIIaJIa WIIM Ha OJHOU Tutomiaake. [ Opu30oHTaIPHOE PAacCTOSHAE MEXKIY HUMH JOJDKHO COOTBETCTBOBATH TPEOOBAHUSM HOPMATHBHBIX
JIOKyMEHTOB, HO OBITh HEe MeHee 10 M.




3. BemectBa 1 MaTepuasl JODKHBI HAXOOUTHCS B Pa3HBIX OTCeKaX Ckiaja (T.e. TOMKHBI ObITh pa3/ielieHbl MPOTHBOIIOKAPHOW TEPEropoAKoi 1-ro THIA) WIIK HA Pa3HBIX IJIONIAIKaX.

4. BemecTBa U MaTepHajbl JOJDKHBI HAXOAUTHCS B PAa3HBIX CKJIAJaX WM Ha Pa3sHbBIX IUIOIIAJKAX.
JIBX - J1erKoBOCIUIAMEHSIFOIIMECS KM IKOCTH;

JIBT - nerkoBocIuiaMeHsIOLIMECs TBEP/IbIe BEIIECTBA;
JIB - 1erkoBoCIUIaMEHSIIONIHECS BEIIECTBA,

SIB - sm0BUTEHIC BEIIECTBA,

tgcn - TEMIIEPATypa BCIIBIIIKH B 3aKPHITOM THIJIC;

t - Temneparypa

Pa3zjnesieHne onmacHbBIX BEIIECTB U MaTepUaAJIOB IIPU XPpaHEHUU

Knacc |TTonx | Unaexe HanmenoBanue kateropuu omnacHbIX TPy30B 211
Jacce |Karerop
UH
2 | 21| 211 |Hesocramensiomuecs HESITIOBUTBIE rasel 6e3| + [221
JIONOJIHATENBHOTO BH/Ia ONACHOCTH
2.2 221 [SmoButsie ra3el 0€3 JOMOIHUTEIBLHOTO BHIA OITIACHOCTH 1|+ (223
223 |SlmoBuThIe ra3bl eakue U (M) KOPPO3HOHHBIE 1|+ |+ (231
2.3 | 231 |Bocmamenstommecs Tassl 0Oe3 momonHUTENbHOro BHmal 1 | 2 | 3 | + |232
OIIACHOCTH
232 |BocmiameHsronyecs ra3bl eKue U (W) KOppO3UOHHEIE 123 |+]+]241
2.4 | 241 |SInosuteie u BOCTUTAMEHSFOTITHECST rassl Ges[ 1 [ 1 |2]+]+]+]|31
JIOTIOJIHUTENBHOTO BHIA ONACHOCTH
3 3.1 [ 311 |JIBX (¢ < -18 °C) 6e3 HOTOIHHUTEIHHOTO BHJIA OIACHOCTU 3 31444+ [315
315 |[JIBX (¢ < -18 °C) cnabosioBuThie 3 31444+ +|324
3.2 | 321 [JIBX (¢ or -18 mo + 23 °C) Ge3 JOMONHUTENIHHOTO BUIA 4414+ +|+[325
OIIACHOCTH
325 |[JIBX (¢ ot -18 g0 + 23 °C) cnabosoBUThIE 33314144+ +]+]+]331
3.3 | 331 |JIBX ((or 23 mo 61 °C) 6e3 momommmrenshoro Buma| 3 | 3 |3 | 4 |4 | 4|+ |+ |+ |+ |+ [335
OIIACHOCTH
335 |JIBX (ot 23 nmo 61 °C) cnabosimoBUThIC 3131341414+ ++]+]+]|+ 411
4 4.1 411 |[JIBT 6e3 IOIMOIHUTENHHOTO BUIA OIMMACHOCTH 3131341414313 13[3]13]3]+ 1413
413 |JIBT cnabosioBuTHIE 3 (313141414313 13]13]3|3 [+ |+ 418
418 |JIBT camopasnararomuecs npu ¢ < 50 °C 3131341414313 (313331t 1 [+ ]421
42 | 421 [Camososroparomuecs TBEPIBIE BELIECTBA Ges| 3 |3 |3 |44 143333333 |3 [3 |+ [423
JIOTIOJIHUTENBHOTO BH/A ONACHOCTH
423 |CamMOBO3roparoLIMECs TBEPIBIE BEIECTBA CA00SI0BUTHIE 313344413 3 (313 (313 3 |3 [+ [+ [424
424 |CamoBosroparomuecs TBepible BellectBa eaxue u (mma)| 3 | 3 | 3 |4 |4 | 4|3 313333 3+ |+ |+ [425
KOPPO3HOHHBIE
425 |CamoBoszroparomuecs TBepasle BemecTBa, Boigemsitomme| 3 | 3 | 3 (4 (4141333313133 3 13 |+ [+ [+ |+

BOCIUIaMEHSIOLIMECS ra3bl pu B3aumozpeiictsuu ¢ H,O

431

Ta6muma 16



4.3

431

BemectBa, BhIENAIOIMME BOCIUIAMEHSIOIIMECS Ta3bl IMPH
B3aumozeiicteun ¢ H;O, 0e3 [OMONHHUTEILHOrO BHAA
OIIACHOCTHU

432

BemecTBa, BbIENSIONIME BOCIUIAMEHSIOUIMECS Tas3bl IPU
B3anmoyeiicteuu ¢ HyO, simoBuThIE

435

435

BemiectBa, BBIIENAIONIME BOCIUIAMEHSIOIIMECS Ta3bl TpPU
p3aumozeiicteun ¢ H,O, caabosmoBuThie

511

5.1

511

OKI/ICJI}IIOHII/Ie BCHICCTBA 0e3 JOIIOJTHUTCIIBHOI'O  BHJa
OIIaCHOCTHU

513

513

OKHCIISIONIME BEIICCTBA CJIa00sSI0BUTHIC

616

6.1

616

SlnoBuTHIE BeliecTBa HeleTydre 0e3 JOMONMHUTEIHHOTO BHIA
OIIACHOCTH

617

SnoBuThie  BewlecTBa  HeNETyuMe — eAkue U (WIH)
KOPPO3HOHHbBIE

618

SlnoBUTHIE BEIIECTBAa HEJIETYYHE JETKOBOCITIAMEHSIOIINECS,
TBEpJbIE

8.1

811

Enxue u (wnm) KOppo3WMOHHBIE BemiecTBa (KUCible) 0Oe3
JIOTIOIHUTENBHOTO BHIA ONACHOCTH

817

Enkue wu (uaM) KOppO3HOHHBIE BemIecTBa  (KHUCIbBIE)
c1ab0sIIOBUTHIC

818

Enxue u (iam) KOppo3MOHHBIE BelecTBa (KHUCIbIE), cllabble
OKHCIIMTEIIH

8.2

821

Enxve m (Mn1n) KOppO3HMOHHBIE BellecTBa (OCHOBHBIE) Oe3
JIOTIOJIHUTENBHOTO BH/A ONACHOCTH

826

Enxne w (WimM) KOppO3WOHHBIE BemlecTBa (OCHOBHEIC)
SITOBUTBIE

827

Enxkue u (win) KOppO3HOHHBIE BeIIeCTBa (OCHOBHBIC)
cI1a00s10BUTbIC

828

Enxne w (Wim) KOppO3WOHHEIE BellecTBa (OCHOBHEIC)
ci1abble OKHCIUTENN

8.3

831

Pasnple enkume W (WiIM) KOppO3MOHHBIE BellecTBa 0e3
JIOTIOIHUTENIBHOTO BHA ONACHOCTH

836

Pasnbie enkue n (I/IJ'II/I) KOPPO3HMOHHBIC BEHICCTBA IAOBUTHIC

837

Pasubie enkue W (WIM) KOPPO3HOHHBIE — BEUIECTBA
CI1a00SIOBUTEIE

838

PazHple enkue W (WiIM) KOPPO3HOHHBIC BEIIECTBA, Cladble
OKHUCITUTEIH

9.1

911

BemectBa, He oTHeceHHble K 1 - 8- rpymmam, B
a’pPO30JIbHOH yIaKoBKe

912

[oproune TBepable BemecTBa (fscn OT 61 10 90 °C)

[\

913

BemectBa, He oTHeceHHBle K 1- §-if  rpymmam,
BOCIIAMEHSIOIIIECS CaMOIPOU3BOIEHO WIH pu
B3aumogericreuu ¢ H,O




914 |BemectBa, He oTHeceHHble K | - 8-if rpymmam, cmabete| 3 [ 3 | 3 | 4[4 (4|3 3|13 [3[3]13112 (2 (2 |12 |12 2 [2 |2 |2 12 |+ |+ |+
OKHUCITUTEIIN
915 |BemectBa, He orHeceHHle k | - 8# rpymmam,| 3 [ 3 |3 |4 (443 (3(3 3|33+ 1+ 1+ 1+ |+ 1+ 1+ I+ |+ [+ |+
MaJIOOTIACHBIC, SITOBUTHIC
916 |[BemiectBa, He oTHeceHHble K | - 8-if rpymmam, cnabete| 3 [ 3 |3 |4 (4 (43|33 (3|3 |3+ [+ [+ 1+ |+ |+ [+ = I+ |+ |+ |+ |+
eaKHe U (WIK) KOPPO3HOHHBIE
917 |BemectBa, He orHeceHHle k | - 8# rpymmam,| 3 [ 3 |3 |4 (44|33 (3|3 |33+ 1+ 1+ 1+ 1+ 1+ 1+ I+ I+ [+ |+
HaMarHHYCHHBIE
9.2 921 |BemecTBa, onacHele pu XpaHeHUU HaBayioM, Beiaessitomme| 3 | 3 | 3 | 4 (4 |14 |13 [ 3 [3 |13 |33 |1 1 1 1 1 1 1 + [+ 1+ 12 12 [1
roproure ra3sl npu B3aumoseiictsnu ¢ H.O
922 |BemniectBa, onacHble IPH XpaHEHUH HABAJIOM, SITIOBHUTHIC 3 (331414431313 [3[3]13]1 |1 fr Jqr v j1 fr v jojqu Jj2 12 |+
923 |BemecTBa, onacHble MpU XpaHEHUU HaBajioM, eaqxkue u (wim)| 3 [ 3 | 3 |4 (4 |4 |3 [ 3 (3|3 |3 (31 |1 |1 (1 |1 U |1 (1 |1 (1 |2 (2 |+
KOPPO3HOHHBIC
924 [Bemectsa, OIIacHBIE npu XpaHEHUH HaBasom,| 3 (3 [ 3 |14 |4 (431333331 (1 (1 |1 |1 |1 (1 1 v v |2 |12 |+
nornomatromue O, Bozgyxa
T'OCT |Kateropus 211]221]223(231(232]241|311315(321|325|331|335(411|413]|418]421(423|424]425]|431(43 |435|511 513 (616
2
19433 |Monxace 2.1[2.2 23 |24] 31 3.2 33 141 42 43 5.1 6.1
Kiacc 2 3 4 5 6
Ipoooncenue maon. 16
Knacc |TTonx | Maaexkc|HanMeHOBaHMe KaTeropuu OMAcHBIX TPY30B
Jlacc [karerop
Hu
2 2.1 211 |HeBocrutaMeHsIOIMECs HESITOBUTHBIE Ta3bl 0€3 JOMOJHUTEIHLHOTO
BH/JIa OTTACHOCTH
2.2 221 |snmoButhle ra3sl 0€3 JOMOJHHUTEIHLHOIO BH/IA OTACHOCTH
223 |SnoBuThle ra3bl enKue U (MJIM) KOPPO3HOHHBIE
2.3 231 |Bocmmamensronecss Trasbl  0e3  JIONOJHHMTEILHOTO  BHAA
OMACHOCTH
232 |BocmiameHsiionyecs ra3bl eIKue U (W) KOppO3HOHHEIS
2.4 241 |SlmoBUTHIE M BOCIUIAMEHSIIONIHECS Ta3bl 0€3 IOIOJIHMTEILHOIO
BH/JIa ONTACHOCTH
3 3.1 311 |JIBXK (z < -18 °C) 6e3 JONOJHUTEIBHOTO BHA OITACHOCTH
315 [JIBXK (¢ < -18 °C) cnabosmoBHUTEIC
3.2 321 [JIBX (¢ or -18 nmo + 23 °C) 0e3 IONMONHUTEIHHOTO BHUA
OIACHOCTH
325 |JIBX (¢ ot -18 no + 23 °C) cnabosa0BUTHIE
3.3 | 331 [JIBX ((ot 23 no 61 °C) 6€3 AONOJIHUTEIBHOTO BUAA ONACHOCTH
335 |JIBXK (ot 23 1o 61 °C) cnabosioBUTHIE
4 4.1 411 |JIBT 6e3 HOMOJIHUTEIILHOTO BUIa OMTACHOCTH




413

JIBT cinabosnoBuThIe

418 |JIBT camopasnaratommuecs npu ¢ < 50 °C
4.2 [ 421 [CamoBo3sroparoniecs TBEpAbIC BEleCTBa 0€3 JOMOTHUTEILHOTO
BHUJIa OIIACHOCTH
423 |CamoBo3sroparonyecs TBEpible BenlecTBa CIa00sIOBHTHIC
424 |CamoBosroparommiecss TBEpIble BeIIeCTBa eAkue u  (HJIH)
KOPPO3HOHHEIE
425 |CamoBozroparomuecss TBEpAblE  BEUICCTBA,  BBIICIAIONINE
BOCIUTAMEHSIONINECS Ta3bl pu B3aumozaeiicteun ¢ H,O
4.3 431 |BemecTBa, BBIAENAIONIME BOCIUIAMEHSIOIIMECS Ta3bl  MPHU
B3aumozeiicteun ¢ HyO, 6e3 J0IMoNHUTENLHOTO BIIA OITACHOCTH
432 |BemecTBa, BBIACIAIONIME BOCIUIAMEHSIONIMECS Ta3bl MpU
B3aumozeiicteuu ¢ H,O, snoButeie
435 |BemecTBa, BBIACNAIONME BOCIUIAMEHSIOIIMECS Ta3bl  IMPU
p3aumozeiicteun ¢ HyO, caabosmoBuTeie
5.1 511 |Oxucnsronye BelecTsa 06€3 JONOJIHUTENBHOIO BUIA OMACHOCTH
513 |Oxucnsronye BenecTsa ciadosI0BUThIE
6.1 | 616 [dnoBuThle BemecTBa HeneTyune 6e3 AOMONHUTENbHOrO Buaa|617
OINaCHOCTH
617 [SlnoBuTsle BelecTBa HeneTyure enkue U (MM) KOppos3uoHnble | + |618
618 |SAnmoButhle BemiecTBa HEJETydyue JIeTKOBOCIUIaMeHsomuecs,| + | + 811
TBEpAbIC
8.1 | 811 |Emkme wu (wiu) KOppo3MOHHBIE BemlectBa (kuciwie) Oe3| + [ 1 | + (817
JIOHOJIHATEIIBHOTO BH/Ia ONTACHOCTH
817 |Eaxkme wu (W) KOppo3MOHHBlE  BemecTBa  (kuciwie)| + [ + | + [ + |818
CJ1a00SIIOBUTEIE
818 |[Emxkme m (mnm) Koppo3woHHBIE BemiecTBa (kucnble), cmabere| 1 | 3 [ + | + | + |821
OKHCIIUTEIIH
8.2 821 |Emkme u (wmm) Koppo3WOHHBIE BemiecTBa (OCHOBHBIE) Oe3| + [ + [ 1 1 1]+ 1826
JIOTIOJTHUTEIHHOTO BHJIA OITACHOCTH
826 |Enmxmne m (nnm) koppo3HOHHEIE BemecTBa (OCHOBHBIC) simoBuThie | + | + [ 1 [ 1 | 1 | + | + (827
827 |Eaxme w® (W) KOppO3MOHHBE BemecTBa (ocHOBHBIE)| + [ + | 1 [ 1 | 1 | + | + | + [828
CJ1a00SIIOBUTEIE
828 |Enkue u (M) KOppO3MOHHBIE BemiecTBa (OCHOBHBIE) cmabeie| 1 [ 3 | 1 [ 1| 2 [+ ] + [+ | + (831
OKHCIIUTEIIH
8.3 | 831 |Pasuble enxkue u (uOM) KOPpPO3MOHHBIE BemectBa Oe3| + | + | + |+ | + [+ |+ [+ | + [ + |836
JIOTIOJTHUTEIHLHOTO BHJIA OACHOCTH
836 [Pazmble enxue U (MIM) KOPPO3HOHHBIC BEIIECTBA SIIOBUTHIC [+ [+ [+ ]+ ]+ ]+ ] +]+]|+]|837
837 |PasHble enkue u (MIK) KOPPOSHOHHBIE BEIECTBA CIA00SIOBUTEIE | + + |+ |+ |+ ]+ ]+ ]+ [+ +]+]838
838 |Pasmble enkue W (MIM) KOPPO3MOHHBIE BemiectBa, cmabeie| 1 [ 3 | 1 [+ |+ |+ |+ |+ |+ | +]|+ ]|+ ]+ |91
OKHCIIATEITH
9.1 | 911 |Bemectsa, ne otnecenusie k 1 - 8-if rpymmam, B asposomsroit| 3 | 3 [ 3 (3 (3|3 |33 [3]3]3]3]3]+][o12




YIAaKOBKE

912 [Toproune TBepaple BemecTsa (fscn 0T 61 10 90 °C) 1 {1 T3t {1121 )11 ]1]3][+][913

913 |BemectBa, He  OTHeceHHble K  1- 8- rpymmam,| 1 | 1 T2t {1 {11111 ]1]3]+]|+][94
BOCIUIAMEHAIOIIUECS CaMOIPOU3BOIHLHO Win pu
B3aumozeiicteuu ¢ H,O

914 |BemectBa, He OTHeceHHble K 1 - 8-l rpymmam, cmabeie| + | 3 |+ |+ |+ |+ |+ |+ |+ |+ + [+ +[3]2][2]+[915
OKHCIIHTEIH

915 |BemectBa, He OTHeceHHble K 1 - 8-if rpynmam, manoomackble,| + | + | + | + | + [+ |+ [+ |+ [+ + [+ +[3 | +|+]+ ]|+ ]916
SIOBHUTEIC

916 |BemecTBa, HE OTHECEHHBIE K 1 - 8-i rpymmam, cnabele eakue u| + | + [ + | + | + |+ |+ |+ |+ |+ |+ [+ |+ |3 |+ [+ ]+ ]|+ ]+ [917
(1JTH) KOPPO3HOHHBIE

917 |[Bemectsa, He oTHeceHHbIe K | - 8-if rpynnam, Hamaraugennste | + [ + [+ |+ |+ |+ |+ |+ |+ [+ [+ [+ |+ |3 |+ + |+ |+ ][+ [+ [921

9.2 | 921 |Bemecra, omnacHele IpU XPaHEHWH HaBajoM, Beuensiomue| 1 | 1 Tf1rtrfr)prfryprfr o3t +1]+]+]+]+[922

roprovre ra3sl npu B3anMozeiicrsuu ¢ HO

922 |BemiecTBa, ONACHbIE IPH XPAHESHUH HABAJIOM, STTOBHTHIC + 1+ + [+ +]+ |+ +|+]+ |+ +|+]3|+]+|[+]+]+]+|+]+]923

923 |BemiecTBa, ONMacHblE IPU XpaHEHMH HaBaioM, emkue ¥ (mma)| + | + | + | + | + |+ |+ [+ |+ [+ |+ [+ +[3 |+ [+ +|[ -] |+ ]+ |+]+[924
KOPPO3HOHHBIE

924 |BemecTBa, omacHble P XpaHEHHH HABAJoM, momomaromme O + | + | + [+ | L [+ |+ [+ | 1 [+ ]+ [+ 1V [3 |+ [+ |1 || || FT|FT|+]| T
BO3IyXa

FOCT  |Karteropus 617|618[811|817|818[821|826(827(828|831(836(837|838|911[912|913|914(915|916|917(921|9221923(924
19433 |Monknace 6.1 8.1 8.2 8.3 8.4 9.1 9.2
Knace 6 8 9
Ipumevanus:

+ BelecTBa U MaTepuaibl COBMECTUMBIL.
1. BeniecTBa 1 Marepuajbl MOI'YT HaXOJUTHCS B OJHOM OTCEKE CKJIaja WM Ha OTHOMW IUTomiajke. [ OpH30HTAIBHOE PACCTOSIHUE MEXAY HUMHU JOJDKHO COOTBETCTBOBATH TPEOOBAHUSIM HOPMATHBHBIX
JIOKYMEHTOB, HO OBITh HE MEHEE 5 M.
2. BemecTBa 1 MaTepHalibl MOTYT HaXOJUTHCS B OTHOM OTCEKE CKJIaJia MIIM Ha OHOM IuTomanake. ['opr30HTaIbHOE PACCTOSIHIE MEXKTy HUMH JIOJDKHO COOTBETCTBOBATh TPEOOBAHMSIM HOPMAaTHBHBIX
JIOKYMEHTOB, HO OBITh He MeHee 10 M.
3. BemecTBa 1 MaTepuaisl JOJDKHBI HAXOIUTHCS B Pa3HBIX OTCEKaxX CKiaja (T.e. IOJKHBI ObITh pa3/ielIeHbl IPOTHBOIIOKAPHON IIEPEeropoAKoi 1-ro THIIa MM Ha Pa3HBIX IUIOIIAIKaX.

4. BeH_[eCTBa 1 MaT€puralibl JOJDKHBI HAXOAUTHLCA B Pa3HbBIX CKJIadax WJIM Ha pa3HbIX IUIOIIaAKax.

JIBXK - nerxoBocIuIaMeHsIOIIHAECs YKUIKOCTH;

JIBT - nerkoBoCIuIaMeHSIOLIMECS TBEPbIE BEIIECTBA;
JIB - 1erkoBOCILUIaMEHSIIONINECS BEIIECTBA;

SIB - smoBUTHIC BEIIECTBA;

tgcr - TEMIIEpaTypa BCIBIIIKA B 3aKPHITOM THIJIE;

t - TemIiepatypa

Pa3nenenue onmacHbIX U 0€0000MACHBIX BE€HICCTB U MATCPUAJIOB IIPU XPAHCHUH

OCHOBHOH BUJI TOJKapHOH

ArperatHoe | JlONONHUTENBHBIE BUIbI ONACHOCTU

Kareropun

No
/1
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OMacHOCTH COCTOsIHUE OTaCHOCTH
mo F'OCT
19433
["a3bl Hesposutele u  sgoutele u  (wm)| 212,222, | 1 1|2
KOPPO3HUOHHBIC €IIKHE 224 *
Be3 momomHuTensHOrO BMma omacHoctu| 511,513 [ 2 [ 1 |+ | 3
TN CI1a00sI0BUTHIE
SlmoBuTHIE ¥ (MJIM) KOPPO3HOHHBIE 512,514, | 3 |1 | 1 | 1[4
515 *
Enkue,  KOppO3HOHHBIE  KHCIOTHL| 812,815*| 4 [ 2 | 1 | 1 [ 1] 5
CUJIbHBIE OKUCIUTENH
Oxwucistionue |Heroproune win Enkue,  KOPpO3HOHHBIE  KHCIIOTHI, 818 S12 |1 (1|1 |+]6
BEILECTBA TPYIHOTOPIOYHE c1abble OKUCIUTENH
Teepabie wu|PasHble  €IKME W KOPPO3HOHHBIE, 828 612+l [2f2+]7
KHUJIKHE OCHOBaHUsI
PasHble enKkMe W KOpPpO3HOHHBIE,| 832 * 71211111 ]1]38
SIOBUTHIE
Pasuple enkme M KopposuoHHbIE,| 838,914 | 8 | 2 | 1 | 1 (1 [T | 1| 1]+1]9
HESJIOBHTBIE
Toproure BsprIBoomacHble wm| 521,522, [ 9 (4 (3 |3 |3 |3 (333 ]|1]10
OpraHuyecKue caMmopasiararonmecs 523 *
TEePOKCHUIIBI JIerKoBOCILIaAMEHSFOIHECS 524,525, |10 3 [ 3 |3 |3 (33 |3 |3(1]1]11
526, 527*
Tazbl B adpo3onbHOi ymakoBke, cxkarble wim(231, 232|114 |4 |4 (4444444 +]12
COKIDKCHHBIE 241, 911
CabosiIoBUTEIE 311, 31501214 |4 (4|3 223|243 ]4]|+(13
321, 325,
331, 335
SIOBUTHIE, KOPPOZUOHHBIE 312, 314,134 | 4|4 |3 [3 33343 ]4|1]1]14
322, 323,
324 *
Kunxue CUIBLHOIENCTBYIOIINE anosuthie|612, 613,/ 14| 4 [ 4 |4 |3 |3 [3 (3|3 |44 (412115
BEIECTBA 615 *
Kucnotsl 814 * 15141414 (3231334441 ([2]12]1]16
OcHOBaHUs 824 * 6|4 1442131221343 ]41f2]2]12(1]17
PasHble enxue 833,834* (17| 4|4 (4|2 22234341 [2]2]2]2[1]]18
JlerkoBoCIIaMEHAIOIMECS M HesoBUTHIE U CIAGOSIOBUTEIE 411, 413,181 4 (3 |3 |3 |2 |23 ]2 |33 |41 ]2|3[2]|2|2]+]19
CaMOBO3TOPAOIIKECS BEIIECTBA 912
CamopasJararomuecs u (umm)[412, 4150194 | 3 |3 (3|3 [3 |3 |3 (3|3 (434333 ]|3]|+]+
SITTOBUTHIC 416, 417,
422 *
Camopa3ziararomnmecs 418 2014 133 (3121232334123 [3[3]3]|1]1
SInOBUTHIE HENETYYHE 618 2114 13 (33|33 (313|133 (4|1 ]23[3]3]|3]|+]2




Teepabie  |Beumenstor  roproume  rasel  npu|431, 43212214 |3 |3 |3 |22 |32 |3 |3|4]2]|2]|3]2]|2]|2]2]2
B3aMMOJICHCTBUHU C BOJIOM 435,913
Boigenstor  roproume  rasel  npul|433, 434,23 (4 (3 |3 |3 |3 (3 [3 333|433 |3]|3]3]|3(3]|3
B3aHMMOJICHCTBUU C BOJIOM 436, 437*
Boigensior  roproude  rasel  npu(921 244 (33131 (1|11 {3 (3411 (2]2]2]2]]1 1
B3aUMOJIECTBHHU C BOJION
CamoBo3roparomuecs 421, 423,254 (3 (3|3 |22 |3 ([2(3 3|43 |3 (3[3]3]3]3]3
424, 425
T'a3bl Heroprouue, HEsIOBUTHIE 211 2601 (212122 (22|22 (2|13 |3 (3]|3]|3|3|[3]3
SII0BUTHIE, €IKUE, KOPPO3HOHHBIE 221,223 271 1033|3122 (2 2221|333 ([3]3]|3]|3]3
CWIbHOEHCTBYIOIHE anoputeie|611,614* |28 2 (2 [ 2 |3 |3 [3 |2 |3 |3 (2|41 |2|2|2]2|2|2]2
BEIECTBA
SnoBursie 616, 915 2012122121 +[+]11+[3[314]+]1 1 1 1 11+ 1
SIOBUTHIE U eIKHE 617 (2 1222+ 11133412222 2]+]1
OnacHble IpU XpaHEHHUH HABAJIOM 922, 923 3tf2f(2 22|+ +[1|[+[1)1j4]1[2[2|2])2]2]+]1
Ipoune onacuple ropioune u[Kunkue u(Pasuble enxue 831, 836,322 |2 (2 |2+ +| 1|+ (1412211 ]1f[1]1
HETOPIOYHE BEIeCTBa TBEPIbIC 837
Kucnorsl ¢nabosoBUThIE 811, 817,(33| 2|2 2|2 |+|(1 (1|11 1412211 f[1|[1]1
916
KHCIoTH SH0BUTHIE 816 * 12111t frj212((3(314)11(3[2]2|22]2]3
OCHOBaHUS SOBUTHIE 821, 826,352 (1|12 |1+ 1 | +]1 1412221 ]1|1]|]1
827
HamarauueHHbIe 917 el 2+ |+ + |+ +|+[++|+|4]|+]|+|+][+]|+]+]+]+
Tormomaronye KMCI0pos 924 371211 (1|1 fr{1ry1rfrfrjp4)1rfrf{1rj1r)1rfrj1]1
Ne| 112131456789 10111213 |14[15[16]17] 18] 19
/11
Ipoodonscenue mabn. 17
OCHOBHOI BUJ] TIO>KapHOM ArperatHoe | JloNONHUTENBHBIE BUBI OITACHOCTH Kareropuu Ne
OIMAacHOCTH COCTOSIHHE omacocT | VI
o 'OCT
19433
T"a3el HesnoButeie u  spgoButbie u  (wim)(212, 2221 1
KOPPO3HOHHBIE eIIKHe 224 *
Be3 ponomuutensHOro Buja omacHocth|S11, 513 2
WJIH CITA00STIOBHUTHIC
SlnoBuTHIE U (WIIN) KOPPO3HOHHBIE 512, 514, 3
515 *
Heroproune wnnu Enkue, KOpPPO3UOHHBIE KHCTIOTEL (812, 815 * 4
TPYIHOTOPIOYHE CHJILHBIE OKMCIHUTENN
Enkue, KOpPPO3UOHHBIE KHCJIOTHL, | 818 5

c1a0ble OKHCITMTEN




Oxucsonye Teepasle wu|PasHple enxkue W KOPPO3UOHHBIE, |828 6
BEIIECTBA KUIIKHE OCHOBaHHMS
PasHple enkue W KOPPO3WOHHBIE,|832 * 7
SIOBUTEIE
PasHple eakue U KOPPO3HOHHBIE, (838, 914 8
HESIIOBUTHIC
T'oproune B3psiBoonacHbie mwm|521, 522, 9
OpraHuyecKue caMmopasiararonmecs 523 *
MEPOKCUBI JIerkoBoCIIaMEHSIOILUECS 524, 525, 10
526, 527*
Ta3mr B aspozonbHOl ymakoBke, ckarble win(231, 232,| 11
C)KIDKCHHBIE 241, 911
Cnabos10BUTEIE 311, 315,] 12
321, 325,
331, 335
SnoBuThIe, KOPPO3UOHHBIE 312, 314,] 13
322, 323,
324 *
Kunkue CUIBLHOIENCTBYIOIINE anoBuThIe|612,  613,| 14
BEIIECTBA 615 *
Kucnorsl 814 * 15
OcHOBaHUs 824 * 16
Pa3Hble enxue 833,834 * | 17
JlerkoBocCIIaMEHSIOIIIHECST u HesimoButhie U c1a00SI0BUTEIE 411, 413,] 18
CaMOBO3TOPAOIIKECS BEIIECTBA 912
CamopasJararommecs u (uma)|412, 415, 19 | 20
SITTOBUTHIC 416, 417,
422 *
CaMopaziararoniecst 418 20 + | 21
Teepabie  |SInoBuThle HeneTyune 618 21 ) 2 | + [22
Bolmensior  roproude  rasel  npu|431, 432,122 2 [ 2 | + |23
B3aMMOJICHCTBUHU C BOJIOM 435,913
Beigensior  roproume  rasel  npu|433, 434,023 | 2 | 2 | 1 1 |24
B3aUMOJIECTBUY C BOJIOM 436, 437*
Bolmensror — roprouMe  rasel  1pu(921 2411 1|+ 1] +[25
B3aMMOJICHCTBUM C BOION
CaMOBO3rOparoIMecs 421, 4231253 (3 |33 1]+ |26
424, 425
Ta3bl Heroproune, HESIOBUTEIE 211 263 (33323 +]27
SnoBuThle, eKUe, KOPPO3UOHHBIE 221, 223 271 3 3 3 3 2 13 1 + [ 28
CUIBHOIENCTBYIOIIUE anoBuThie|611, 614 * | 28 [ 2 11212 1 11212 1129
BEIIECTBA
SnoButsie 616, 915 21 +1+11 1 1 1 212 1 +

30



SIoBUTHIE M efKHe 617 0+ ]+ 111221 f[+]+]31
OrmacHple NpU XpaHEeHNH HABAIOM 922, 923 St [+ 11|+ )22+ +[+]+]32
Ipoure omacuble ropioune wu[XKumkue u[Pasubie enxue 831, 836,32 | 1 |+ 11|11 ]2]2(2]|+]|+|[+]+]33
Heroprovue BellecTBa TBEpIbIC 837
KucnoTs! cnabosmgoBHTEIE 811, 817,331 | 1|11 ]1 22|22+ |+]|+]|+]+]34
916
KHCIIOTBI 0BUTHIE 816 * 41 2121232222211 1 1 1 1 1|35
OCHOBaHUS SIOBUTHIE 821, 826, 35| 1 + 11 1 1 1 21212 +]1 1 1 1 1 + | 36
827
HamarnuuenHsie 917 36 |+ |+ |+ |+ [+ +] 22+ [+ ]+ +[+]+]+]+]+][37
TToromaromme KKcaopos 924 3711 [+ [+ [+ ]+ 2|2+ +|[+][+]+]+]+]+]+]+
1‘59 20121 |22 (232412512627 28(29(30]31)32|33|34(35]36] 37
n/n

[Ipumevanus:

+ BemecTBa 1 MaTepuaibl COBMECTHMBI.

1. BemecTBa u MaTepuaabsl MOT'YT HaXOUTHCS B OMHOM OTCEKe CKJIaJia MJIM Ha OFHOM Iuromanake. ['opr30oHTaIbHOE PAacCTOSIHEE MEKTy HUMH JIOJDKHO COOTBETCTBOBATh TPEOOBAHMSIM HOPMAaTHBHBIX
JIOKYMEHTOB, HO OBITh HE MEHEe 5 M.

2. BemecTBa 1 MaTepHalibl MOT'YT HaXOJUTHCSI B OJHOM OTCEKE CKJIaJia MJIM Ha OJHOM Iutomaake. [ opH30HTaIbHOE PACCTOSIHUE MEXKTy HUMH JIOJDKHO COOTBETCTBOBATh TPEOOBAHUSIM HOPMAaTHBHBIX
JIOKYMEHTOB, HO OBITh He MeHee 10 M.

3. BemecTBa 1 MaTepuasl JODKHBI HAXOOUTHCS B Pa3HBIX OTCeKaX Ckiaja (T.e. TOJKHBI ObITh pa3/ielieHbl MPOTHBOIIOKAPHOW IEPEropoAKoi 1-ro THIA) WIIK HA Pa3HBIX IJIONIAIKaX.

4. BeutecTBa 1 MaTepualbl JJOJDKHBI HAXOIUTHCS B Pa3HBIX CKJIa#axX MM Ha PAa3HbBIX IUIOLIA/KAX.

* Oco0ooIacHbIE BEIIECTBA U MaTEPUAIIBL.



ITPUJIO)KEHUE §

METO/I OITPEJAEJEHUS BE3OMACHOM MJIOIIA U PASTEPMETU3ALIMUA
OBOPY/IOBAHUSI

Hacrositumit MeToq mpeiHa3HaueH Jisl onpesesieHus 0e30MacHOM IUIOIIaAN pa3repMeTH3alny (TaKas
Ionaap COPOCHOTO CEYeHHs] MPEJOXPAaHUTEIBHOTO YCTPOICTBA, BCKPBHITHE KOTOpPOil B Ipolecce
CropaHusi CMECH BHYTPH OOOPYIOBaHHS, HAIPUMeEp, arapara, MO3BOJSIET COXPAHHUTh MOCIEAHHN OT
paspymieHuss Wik JeGopMaIlii) TEXHOJOTHYECKOro O0OpYIOBaHHS, B KOTOPOM oOOpamaroTcs,
nepepabaThIBAIOTCS WK MOJIYYAOTCs TOPIOYHE Ta3bl, JKHUIKOCTH, CIIOCOOHBIC CO3/[aBaTh C BO3/IYXOM HIIN
JPYT C APYrOM B3PbIBOOIACHBIE CMECH, CTOPAMOIIHME JIAMUHAPHO HJIM TYpOYIEHTHO BO (DPOHTAIBHOM
pexume. Pasrepmern3zanusi — Hauboiee PpacpOCTPAaHEHHBIM CHOCOO  MMOXKAPOB3PHIBO3AIIHUTHI
TEXHOJIOTHYECKOr0 O0OpY/IOBaHMS, 3aKIIOYAIOUIMACS B OCHAIICHUH €ro IMPeIOXpPaHUTEbHBIMU
MeMOpaHaMu | (WJIK) APYTHMH Pa3repMETH3UPYIOLIMME YCTPOUCTBAMU C TAKOHM IUIOMIABbI0 COPOCHOTO
CeUeHHs, KOTOpasi JIOCTATOYHA JJIsl TOTO, YTOOBI MPEIOTBPATUTD Pa3pyllieHHe 000pY/I0BaHHUS OT B3pbhIBA U
HCKJIFOYATH TIOCIEMYIOIIee IMOCTYIUICHHE BCCH MAacChl TOPIOYETO BEIIECTBA B OKpYKaroIiee
MPOCTPAHCTBO, T. €. BTOPUYHBIHN MMOXKap.

Meron HE pacmpoCTpaHsSeTCs Ha CHCTEMbI, CKJIOHHBIE K JCTOHAIlMM WIH OOBEMHOMY
CaMOBOCILTAMEHEHHIO.

1. CYIIHOCTH METOJA

Be3onacHyo mIonaap pasrepMeTU3aiK ONPEACIISIOT M0 PacueTHBIM (hOpMyliaM Ha OCHOBE JaHHBIX
0 mapaMeTpax TEeXHOJOTMYEeCKOro OOOpYyIOBAaHMS, YCIOBHSX BEICHHS MpoLecca M IOKa3aTelsix
MO’KapOB3PHIBOOIIACHOCTH BEIIIECTB.

Meron ycraHaBIMBaeT 3aBUCHMOCTh O€30MMAacHOM IUIOMIAMM pasrepMeTu3alud oT o0beMa H
MaKCHMAaJbHO JOMYCTUMOTO JaBJCHHS BHYTPU HEro, MaBICHUS M TEMIEPAaTypbl TEXHOIOTMYECKOH
Cpe/Ibl, TEPMOIUHAMUYECKUX M TEPMOKHHETHYECCKHUX [TApaMETPOB TOPIOYEit CMECH, YCIOBHI MCTECUCHHS,
CTENeHH TypOy/IM3aluu.

2. ®OPMY.JIbI JIJIS1 PACYUETA BE3OIACHOM IIOIIAJINA PASTEPMETU3ALIAU

2.1. be3onacHyro IuIOMmIa[b pasTepMETH3AIMU TEXHOJIOIMYECKOro 00OpYIOBaHUS C Ia30NapOBBIMU
CMECSIMH OIIPEIEISIIOT MO CIEAYIOINM Oe3pa3MepHBIM KPUTEPUATLHBIM COOTHOILIEHHSAM:

x(E; =1

\/Ei(nm _1) (158)

JIIA 060pyI[OBaHI/I$[, PaCCUHUTAHHOI'O HA MAKCHUMAJIbHOC OTHOCHUTCIBHOC MABJICHHUC B3pPbIBa 1< T, <2

Wz

(1M OJHOBPEMEHHOM BBITIONHEHHH YeaoBus B, 22p”: B 3namenarene dopmyis (158) comHOXMTETH
(n,,, —1) OTCYTCTBYET), 1
X( Te =Ty )

JE (159)

7151 000pYAOBaHUS, BBIJCPKUBAIOIIETO JIaBICHHWE B3pbIBa B JHMAalla30HE OTHOCUTENbHBIM 3HAYCHUH
2<T|, <,

W =09

B dopmynax (158) u (159) npunsTsl cneayroie o003HaueHUs (MHICKCHI i, U, €, M OTHOCSTCS
COOTBETCTBCHHO K HAYaJIbHBIM MapaMeTpaMm, apamMeTpaM roprodeil CMeCH, XapaKTepPUCTHKaM TOPCHUS B
3aMKHYTOM COCYJIE, MAKCHMAJIBHBIM JTOMTYCTUMBIM 3HaueHHsIM). KoMIuieke moaoous

1
1 w F( RT, % 1

1 A 5 ui -
(267‘50)A VA Mi Sui

T. €. TIPEJICTaBIIsAET COOOH C TOUHOCTBIO 0 MOCTOSHHOIO MHOXKHUTENS IPOU3BEICHUE IBYX OTHOILICHUNA —
3¢ PexTUBHON UIOMIaZN Pa3repMETH3aLUN K BHYTPEHHEH TOBEPXHOCTH C(HEPUUECKOro cocysa paBHOTO
o0beMa M CKOPOCTH 3BYKa B HCXOJHOW CMECH K HauyaJIbHOW HOpPMAaJbHOM CKOpOCTH IUIaMeHd. B
BEIpaKEHHUH 151 KomIutekca mogoous W (160):

Ty — 4ncio “nu’;

W:

(160)

H ko3 uIMeHT pacxona NMpHU UCTEYCHHM CBEXEH CMecH W (MJIM) NPOAYKTOB CrOpaHMs depes
YCTPOMCTBO B3phIBOpa3pexkeHust (IpeoXpaHuTeIbHas MeMOpaHa, KilaraH, pa3repMeTH3arop H T. I1.);

F — momas pasrepmerusaniu (cOpOCHOro ceueHust), M%;

V' — .MakcuMaibHbIi BHYTPEHHHH 00bEM cOCyla, B KOTOPOM BO3MOXKHO 00pa30BaHHE roproueit



rasonapoBoii cmecu, M

R = 8314 JIxxmons 'K — yHuBepcanbHas razoBast IOCTOSHHAS,

T.— Temmneparypa roproueit cmecu. K;

M; — .MoNEKyIspHas Macca rOproYel CMECH, KIXMOJIb '

S.— HOpMaJlbHasi CKOPOCTh PACIPOCTPAHCHHS IUIAMEHH TPH HauyaJbHBIX 3HAYCHUSX MABICHHS W
TeMIIEpaTyphl ToproYUeit cmecu, Mx.

Hpyrue o6o3Hayenus B popmynax (158) u (159):

m
T, = p ~— OTHOCHTENBHOE MakCHMAILHO JIONMYCTUMOE JABNEHHE B aMNapare, KOTOpOe He
i
MIPUBOJIUT K ero AehopManuu 1 (WIn) pa3pyleHHO;
P, — a0ComoTHOE MaKCHUMAaIbHO JOIyCTUMOE JaBJICHHE BHYTpH amapara, KOTopoe He IPHBOAUT K

ero nedopmaruu 1 (uiam) paspyuienuto, [la;

P; — abcomoTHOE HauyalbHOE JaBJIEHHE TOPIOYe CMeCH B armapare, IpH KOTOPOM IMPOWCXOAUT
MHULNWUPOBaHHUE TopeHus, [1a;
P’ — abcomoTHOE JaBlieHWE B MPOCTPAHCTBE, B KOTOPOM ITPOMCXOIUT HCTEUEHUE, B MOMEHT

JIOCTIDKEHUS] MAaKCHMAIBHOTO JaBJICHUS B3phIBa BHYTpPHU ammapara (atmocdepa, OydhepHast eMKOCTb H T.
m.), [1a;

T, =— — OTHOCHUTEIBbHOEC MAKCUMAJIbHOE JIaBJICHHUE B3pbIBa I[aHHOI>'I FOpIO‘IefI CMECH B
i

3aMKHYTOM COCYZE;

P. — abcomoTHOE MakCHMaIIbHOE JABJICHHE B3PHIBA TAHHOW TOPIOYEH CMECH B 3aMKHYTOM COCYHE
MIpH HaYalbHOM JaBiieHnu cMmecH P, T1a;

Ei — xoxdpdunrenT pacmmpeHns MPOIyKTOB CTOPAHUS CMECH MIPY HAYaJIbHBIX 3HAYEHISIX TaBJICHHUS
U TEMIIepaTypEl;

X — dakrop TypOyausauuu, NPEACTABIAIOIMA COOOM B COOTBETCTBUM € NPUHUMIOM I'yu-
MuxensCoHa OTHOIIICHHE IEHCTBUTEIRHON TIOBEPXHOCTH (PPOHTA IJIAMEHH B allapare K IMOBEPXHOCTH
cdepbl, B KOTOPYIO MOKHO cOOpaTh NMPOAYKTHI CrOpPaHMs, HAXOMAIIMECS B JaHHBI MOMEHT BpPEMEHH
BHYTpPH COCYJA.

2.2. @opmymsl (158) u (159) moryr OBITH HMCHONB30BaHBI Kak ISl ONpeneieHus Oe30rmacHOn
IUTOINAAN pPa3TepMETH3alUU TPH .IPOCKTHPOBAHUN OOOPYIOBAaHWS IO MAaKCHMAJIbHO JOITYCTHUMOMY
OTHOCHUTEIIFHOMY IaBICHHMIO B3pbIBAa B ammapare W, (mpsmas 3ajxada), Tak M JUI1 ONpEIeNeHUs
MaKCHMaJbHO JOIMYCTUMOIO HAa4aJIbHOTO IABJICHUS TOpPIOYE cMecH P; B ammapare, pacCYMTaHHOM Ha
MaKCUMaJIbHOE JaBleHHe P, C Y)K& UMEIOIIMMCS COPOCHBIM JIFOKOM IUIOINANbI0 F, HanpuMep IMpu
aHayM3e aBapuii (oOpaTHas 3amadqa).

2.3. @opmynsr (158) m (159) oxBaTpIBalOT Bech AMAAa30H BO3MOKHBIX [aBICHHHA B3pHIBA B
000pYIOBAHUY C Pa3IMYHON CTENEHBIO HErepMETUYHOCTH 1 < T, < T, .

2.4. ®opmyis (158) u (159) 3anucanbl B 6e3pa3MepHBIX HE3aBUCHUMBIX MTEPEMEHHBIX, BHITCKAFOIIUX
U3 YCJOBHS aBTOMOJEIHHOCTH Ipoliecca Pa3BUTHS B3pbIBA B HErePMETHYHOM COCYIE, YTO JejaeT MX
OoJiee YHUBEpPCAJIbHBIMU U HarVSAHBIMUA. MaKCHMaJIbHOE JIaBJIICHUE B3PbIBa B HEIEPMETHYHOM COCYIIC
SIBJISIETCS MHBAPHAHTOM PEILCHUS] CUCTEMBbl YpaBHEHHH AWHAMUKHU Pa3BUTHs B3PHIBA IPH MOCTOSHHOM
oTHOLIEeHUH (pakTopa TypOymm3amuu X K KOMILIEKCY nomooust .

[TorpemHocTh onpeneneHus AuaMeTpa cOPOCHOTo ceueHus o HHxeHepHbIM Gopmyram (158), (159)
B CpPaBHGHHM C TOYHBIM KOMIIBIOTEPHBIM pEIIEHHEM cUcTeMbl uddepeHInaIbHbIX ypaBHEHHH
TUHAMUKH Pa3BUTHUS B3pBIBA COCTABIAET O0Koso 10%.

3. CTEIHEHB BJIMSIHUS PA3JIMYHbBIX [TAPAMETPOB HA BE3OITACHYIO IVIOINA b
PABSTEPMETU3ALINN

3.1. B HacrosmeM MeToAe pealn30oBaH EIUHBIA MOAXON K pacuery IUIOmaau cCOPOCHOTO CedeHus,
3aKIIOYAIONIMICS B y4YeTe BIMSHUS PA3IMYHBIX MapaMETpOB M YCIOBHH Ha BENWYMHY O€30IacHOM
IUIOIIAJM  PAa3TEpPMETH3AIMU  TIOCPEICTBOM COOTBETCTBYIOIIETO W3MEHEHMS 3Ha4eHMsl (axropa
TypOyIT3 a1,

3.2. ®akrop TypOymH3amud — OCHOBHOW HapaMeTp, OKa3bIBAIOIIMN OIPEACNAIoNiee BIUSHIE Ha
BEJIMYMHY 0€30I1acCHOH IIIOIAIN pa3repMeTH3alvy,

[NorpentHocTs OmnpeneneH st TePMOANHAMIYECKHX MTapamMeTpoB — Ei, T, Yp , Tae Y, — IOKa3aTenb
anuabaThl MPOIYKTOB CTOPaHUsl CMECH, BXOIAMMX B pacyeTHbie dopmyisl (158) u (159), cocraBmsier
MIPOLICHTHI, MOTPEIIHOCTh OIpeneneHust kod(duunenta pacxoma M, MOJCKYISIPHOH Macchl TOprOYeH
CMeCH U HOpMaJIbHOW CKOPOCTH PaclpOCTPaHEHHs IUIAMEHU COCTABJISIET JeCATKH poneHToB. Ommbka B
BbIOOpe 3HaueHHMI o00beMa ammapara, TEMIEpaTypbl M JaBICHUS CMECH TaKKe HE IIPEBBINIACT



NPOLEHTOB WM JECSATKOB TPOLEHTOB. llorpemHocTs ke B ONpeAeNeHnH 3HauyeHus: (akropa
TypOyIM3alMy MOXKET COCTABIISATh COTHH MPOLIEHTOB.

3.3. Pacyer Ge3omacHOW IUIOMIaAM pa3repMETH3alMU IMPOBOMT AJsi HanOolee B3PHIBOOMACHBIX
(OKOJIOCTEXMOMETPHUYECKNX) CMecel, eClM He J0Ka3aHa HEBO3MOXKHOCTb MX OOpa30BaHUs BHYTPH
anmnapara.

4. BABUCUMOCTH ®AKTOPA TYPBYJIM3AIIMM OT YCJIOBUI PA3SBUTHUS B3PbIBA

4.1. 3aBucuMocTh (hakTOpa TypOYIM3al[MKM OT YCJIOBHHA pPa3BHUTHS TOPCHUS MOXKET OBITh
TIpeAcTaBIcHa (OPMYIION

F T, —T
x=01+ay)| 1+a,—~ a3+a4+ﬁ (161)

V73
B KOTOpOH SMIUpHUYecKkre KodDOUIMEHTH! a1, dz, d3, ds ONPENEISIOT 10 Tadm. 18.

Tabmuma 18
IMnupuyeckue kK03GpPUIHEHTHI 111 pacdeTa paKkTopa TypOyIn3anuu®
YcioBust pa3BuTHs TopeHus* * OMITUPUYECKHE KOIPPUIIEHTHI
a a as as
O6vem cocyma V o 10 m°; cremens Herepmernunoctn F/V*3| 0,15 4 1 0
o 0,25
O6BeM cocyma V o 200 M?, 1< 7, <2:
HaYyaJbHO OTKPBITHIE COPOCHBIE CEYEHHS 0 0 2 0
HayaJbHO 3aKPHITbIe COPOCHBIE CEYEHHS 0 0 8 0
O6weM cocyma V 1o 200m°, 2<T,, <T,:
HAYaJIbHO OTKPBITHIE COPOCHEIC CEUCHUS 0 0 0,8 1,2
HAYaJIbHO 3aKPBIThIE COPOCHBIE CEUCHHUS 0 0 2 6
OGbem cocyma V no 10 m*; crenenb nerepmernunoctu F/V*3
10 0,04; manmmaue co6pocHoro Tpybonposoaa, 1 < T, < 2:
0e3 OpOIIICHUS HCTCKAIOIIHNX ra30B 0 0 4 0
C OpOIICHHEM MCTEKAIOIINX ra30B 0,15 4 1 0

* JI7st OTCYTCTBYIOLIMX B TaOJMIE YCIOBUI pa3BUTHS TOPSHUsI, HAIpUMep AJs 000pynoBaHus o0beMoM Ooee
200 M, 3Ha4yeHue PaKTopa TypOYITH3ALHUHI ONPEAETAIOT IKCIIEPUMEHTAIIBHO.

** Eci B yCIIOBUAX Pa3BUTHS TOPEHUS 3HAUCHHE KaKOro-IMOO MmapaMeTpa He OTOBOPEHO, TO OHO MOXKET OBITh
JEOOBIM B JIONYCTHMOM AMAIa3oHe.

4.2. Bnusnue obbema anmapara

Jliist osbIx anmaparoB 00beMoM Menee | M* 3Hauenue akropa TypOymusanuu | =12,

C poctom oObema ammapara 3HaueHHe (akTopa TypOynHM3allMM YBEIWYHMBAETCS M ISl TOJBIX
anmaparoB 0oseMoM 0koio 10 M* (=2,5+5 B 3aBHCUMOCTH OT CTENEHH HErEPMETHYHOCTH (OTHOIIECHHE
F/V*?) annapara.

T cocynos oobeMoM 10 200 M* pasiuynoi (OpMBI C HE3HAYMTEILHBIMH BCTPOEHHBIMH BHYTPb
3JIEMEHTaMH 3HaudeHHe (akTopa TypOyIM3aliy He IpeBbIaeT Y=38.

4.3. Bnusiaue (opMEI ammapara

Jnst TEXHOJIOrMYecKoro 000pyAOBaHUs C OTHOUIEHHEM JUIMHBI K JTUaMeTpy 10 5:1 MOXKHO CUMTATh,
yro Qopma amnmapara HE BIMACT Ha 3HadeHWE ¢akTopa TypOyIM3alWH, TaK KaK YBEIWYEHHE
TIOBEPXHOCTH IJIAMEHH W3-3a €ro BBITATMBAHUS MO (opMe ammmapara KOMIICHCHPYETCS yMEHBIIEHUEM
MIOBEPXHOCTH B pe3yibTaTe 0ojee paHHEro KacaHusl IJIaMEHEM CTECHOK COCY/a.

4.4. BnusHue HayaJbHOM repMeTH3aluy anmnapara

Jlnst moneix anmaparoB oobemom 10 200 M’ ¢ HAyalbHO OTKPHLITHIMH COPOCHBIMU CEUEHUSIMH,
HaIlpuMep JIIOKaMH, 3HaueHue (akropa TypOy/Iu3aluy He MPEeBbILIaeT X=2, AJIs arapaToB ¢ Ha4albHO
3aKPBITHIMUA COPOCHBIMH CEYEHHAMH (MEMOpPaHBI, pa3repMeTHU3aTOPkI U T. JI.) HE MPEBBIIAET Y=S8.

4.5. BnusiHUE CTETNICHN HETEPMETHIHOCTH armapara F/V??

Veenuuenue crenenu Herepmerwynoctd F/V*3 B 10 pas (or 0,025 mo 0,25), 4To paBHO3HAYHO
YBEIMYEHUIO IUIOMIAAN pasrepmeru3anuu B 10 pa3 A OTHOTO M TOTO JKE ammapara, HPUBOIUT K
BO3pacTanmio (akTopa TypOynusauu B 2 pasa (/s anmaparos oobeMoM okoso 10 M® ¢ x=2,5 1o x=5).

4.6. BnustHre MaKkCHUMabHO JOMYCTUMOIO JaBJICHUS B3PbIBA B ammapare (KOppeaupyeT ¢ BIUSHHEM



JIaBJICHUSI Pa3repMeTU3alNH)

HpI/I YBECINYEHHUN OTHOCUTECIIBHOTO MAKCUMAJIIbHO JONYCTHUMOTO JaBJICHHUSA B3pbiBa BHYTPH
obopynoBaHus (MPOYHOCTH O00OpYAOBaHUs) B AuanaszoHe 1<m,<2 3HayeHue (axropa TypOyIM3aluu He
n3mensercsa. C POCTOM OTHOCUTEIIbHOI'O MaKCUMAJIbHO AOIMYCTUMOI'O JaBJICHHS B3pbIBa BbIIIC 75m>2 (I[O
Tw=Tc) JUI Ha4YaJIbHO OTKPBITBIX COPOCHBIX CEYEHMH 3HaueHue (haKTopa TypOyIH3alMHu CHUXKAETCS ¢ 2
no 0,8, nns HavanmbHO 3aKpBITHIX — € 8 10 2. DTOT pe3ydbTaT corjacyercss ¢ (U3MYECKUMU
NPEJCTaBICHUSIMH O TOM, YTO NpW OOJbIIEM 3HAYEHWW JABJICHUS B3pPbIBA, KOTOPOE BBIIEPKUBAET
anmapar, MeHble IUIOaas COPOCHOrO CEeUYeHHMs, a CIIeIOBATEJIbHO, (DPOHT IUIAMEHH IOABEpPraeTcs
MEHBIIIEMY BO3MYLIAIOIIEMY BO3/IEHCTBHUIO.

4.7. BnusiHue ycIOBHIA UCTEUSHUS

Ecnu ucreyeHune roproyeil cMeCH W IIPOIAYKTOB CrOPaHUSl OCYIIECTBISIETCS uepe3 COpPOCHBIN
TpyOOIIPOBOI, PACIIOJOKEHHBIH 32 PAa3TEPMETHU3UPYIOMIMM 3JIEMEHTOM M HMEIOIHUK JAHaMeTp,
NPUOM3UTENBEHO PaBHBIA THaMETpy COPOCHOTrO OTBEPCTHS, TO 3HaueHue (akropa TypOylH3aliHu BHE
3aBHCUMOCTH OT o0beMa cocyma (mo 15 M°) mpummMaroT ¥=4 (WIA1 COCYIOB CO CTENCHBIO
Herepmeruunoctd F/V* oxono 0,015+0,035, xorma ocHallleHHE COCYIOB COPOCHBIM TPYOOIPOBOIOM
OMpaBIaHO 10 COOOPaXEHWSAM pPAa3yMHOTO COOTHOIICHHS XapaKTePHBIX pa3MepoB cocyma U
TpyOOIIPOBO/A) MPH YCIOBUH TTy<2.

[Ipu ocHameHN# CUCTEMBI pa3repMETH3ALNH OPOCUTENEM WIIH JPYTUM aHAJIOTHYHBIM YCTPOWCTBOM,
YCTaHOBIICHHBIM B TPYOOIPOBOJIE HEIMOCPEACTBEHHO 33 Pa3repMeTH3aTopoM ISl MMOJauu XJiaJlareHra B
HCTEKAaIOIIyI0 W3 ammapara CMech, 3HadeHne (akTopa TypOyIH3anuy MPUHIMAIOT TaKHM JKe, KaK IPH
HCTEUYCHUH HETOCPEACTBCHHO U3 ammapara B atMochepy. DdhdexT nHTeHCHPUKAIMKA TOPSHUS B COCYC
mpu cOpoce Ta30B 4epe3 TPyOOIPOBOA McUe3aeT MpU YBEIWYCHUH JaBJICHUs pasrepmern3anuu ao 0,2
MIla npu HavansHOM gaBnennn 0,1 Ml]a.

4.8. BiusiHue ycnoBuii pazrepMeTu3auuu

“MrHOBeHHOE” BCKpPHITHE COpPOCHOTO CEYEHHsS IIOBBIIIAET BEPOSTHOCTH BO3IHHUKHOBEHHUS
BHOPAIIIOHHOTO TOPCHUS BHYTPH ammapara. AMIUIHTYJa B aKyCTHYECKOH BOJHE BHOPAIIIOHHOTO
ropeHnst MoxkeT pocturars 3HadeHuit 0,1 MIla. IlepememmBanne cMecH, HalIpUMep BEHTIIIATOPOM, B
Tpoliecce pa3BUTHS B3phIBA MIPUBOAUT K YMEHBIICHHUIO aMIUIUTY/ABI KOJeOaHHUH JTaBICHUS.

[TmaBHOE BCKpBITHE COPOCHOTO OTBEPCTHS, HANPHMEP C MOMOINBI0 MAJTOMHEPIIMOHHBIX KPBIMICK,
CHWXaeT 3HadeHHe (akrTopa TypOymm3amuu. B Tex cimydasx, Kkorga Bpems —cpaOaTbIBaHUS
Pa3TepMETH3UPYIOMIETO YCTPOWCTBA COM3MEPHUMO C BPEMEHEM TOPEHHS CMECH B COCyIe, IIpH
orpesiesieHu 0e30acHOM IO pa3repMeTU3alui HeOOXOAUMO YUYHUTHIBATH JUHAMUKY BCKPBITHS
cOpOCHOTO OTBEpCTHSI.

4.9. BausiHue npensTcTBUN U TypOy/TU3aTropoB

Borpoc 0 BIMSHMM pa3IMYHBIX IPEISITCTBUH Ha IYTH pAacHpOCTPaHEHMs IUIAMEHH U
TYpOYJIEHTHOCTH B CMeCH Iepel (pOHTOM IUIAMEHH SIBJISETCS OAHMM U3 ONpPEACINISIOIINX B BhIOOpE
3HaueHus Qakropa TypOynmm3auuu. Hanbonee npaBUiIbHBIM METOJOM ONpE/ETIeHHs 3HaueHus (axropa
TypOynM3anuy MpH HAJTMYMKM BHYTPH armapara CJIOXKHBIX IMPENSATCTBUH U TypOYJIM30BaHHOH CMecH
MOXHO CYHMTaTh METOJl, OCHOBAHHBI Ha CPaBHEHMH DPACUETHOM W DKCIEPUMEHTAJIbHOW JWHAMHUKHU
(3aBUCHMOCTB JIaBIIEHHE — BPEMs1) B3pHIBA.

YckopeHue miaMeHu Ha CHelUUalbHBIX MPENSTCTBUAX JOCTHUraeT 3HaueHWil Y=15 u Oojee yxe B
cocynax 00beMoM okono 10 m°.

Jnst yrieBosopoJOBO3AYIIHBIX CMeceil TypOyJIEHTHOE PacIpOCTpaHeHUE IJIAMEHH C aBTOHOMHOW
reHepanueil TypOyIEHTHOCTH BHYTPH 30HBI TOPEHHS XapaKTepU3yeTCs MaKCHMAaIbHBIM 3HAYCHHUEM
(dakTopa TypOym3auu ¥=3-+4.

[Ipr MCKyCcCTBEHHO cO31aBaeMON H30TPOIHON TYpOYICHTHOCTH MaKCHMallbHOE 3HaueHue (akropa
TypOyIM3aIiy IPU TOYCUHOM 3)KHUTAHUHM HE MpeBbImacT X=4-+6. JlanpHeiilee yBelIUYCHHE CTEIICHU
HM30TPOMHOM TypOYICHTHOCTH MIPHBOIUT K TAIICHUIO TUTAMEHH.

I[J'[ﬂ COCYyIOB CO BCTPOCHHBIMH W TIOABMKHBIMH JJICMCHTAMHU, BJIHMAHHUEC KOTOPLIX Ha 3HAYCHUEC
(axTopa TypOymH3amuyd HE MOXKET OBITh B HACTOSIIEE BpeMs OLEHEHO, HApHMeEp C HCIOIh30BaHHEM
JIUTEPaTYpHBIX JAaHHBIX MM OSKCIEPTHBIM METONOM, BbIOOp (akTopa TypOymHM3aluu JOIKEH OBITh
OTpaHUYEH CHU3Y 3HAYCHUEM ¥=8.

4.10. Koappunuent pacxona |

Kos¢ppumment pacxoma |l sBIAETCS SMIUPUIECKAM KOI(DOUIIMEHTOM, YIUTHIBAIOLIINM BIUSHHE
PCaIbHBIX yCHOBI/Iﬁ HUCTCUCHUA Ha BCIMYMHY pacxoda rasa, ONpCACICHHYIO II0 U3BECTHBIM
TEOPETUIECKUM MOJICITHHBIM COOTHOIICHUSM.

Jis mpenoxpaHUTEIbHBIX MEMOpaH M pasTepMETH3HPYIOIINX YCTPOMCTB C HEMOCPEACTBEHHBIM
cOpocoM TpomykTa B3peIBa B armoctepy, kak mpaBmio, U=0,6+1. [lpm Hammumu CcOPOCHBIX
TpybonposonoB U=0,4+1 (Bkirouas ciydail ¢ mojaveil XxjgagareHra B TpyOOIpOBOJ HEITOCPEACTBEHHO 3a
MeMOpaHoif).



3HayeHne Ko (UIMEHTa pacxola BO3PacTaeT B YKa3aHHOM JHMANa30HE C YBEIUYCHHEM CKOPOCTH
HCTEUCHHS U TEMIepaTyphl HCTEKAIOIIETro I'a3a, ¢ PocToM (hakropa TypOyIHM3aluu.

[poussenenne ko3 duieHTa pacxoqa Ha IUIOMIAAb pasrepMeTH3aluu WLF mpenctaBisier coboit
3¢ GEKTUBHYIO IUIOIIAh Pa3repMETH3AINH.

4.11. Ananor npunnuna Jle lllarense-bpayna

CornacHo kpuTepuaaIbHOMY cooTHOIIeHUo (158) oTHOCHTENbHOE N30BITOYHOE JABICHUE B3PhIBA
2

(TC m- 1) ~ L
wF

Teopernyeckue U dKCIIEpUMEHTAIBHBIE HCCIENOBAHMS MTPOLIECCca CrOPAHUs ra3a B HETEPMETHYHOM
COCyZie TIO3BOJIMITM YCTaHOBUTH aHajor npuHiuna Jle lllarense-BpayHa: razonuHamuka ropeHus rasa B
HETrepMETHYHOM COCyle pearrpyer Ha BHEIIHEe H3MEHEHHE YCJIOBHMH IPOTEKaHHs Mpolecca B TOM
HAIPaBJICHUH, NP KOTOpOM 3 (EKT BHEIIHETO BO3JIEUCTBUS ocnabnsiercs. Tak, yBelMueHne C Lebio
CHU3WUTH JABJICHUE B3phIBA IUIOIAAM pasrepmetnsaruu F B 10 pa3 B cocyne o6beMoM nopsaka 10
COIIPOBOXKIACTCSl yBeMU4eHHEeM (akropa TypOymmzamuu ), B 2 pasa. Dusmueckoe 0OBSICHEHHE
Ha0JII01aeMOoro SIBJICHHS IOCTATOYHO IPOCTOE: C YBEIMYEHHEM IUIOLIAM pa3repMeTH3alul BO3pacTaeT
BO3MYyLIAIOIIee BO3IeHCTBHE HA (PPOHT IUIaMEHH.

W30bITOUHOE NaBieHre B3pbIBA KOPPEIUpPYET COIVIACHO KPUTEpPHUAbHOMY cooTHomeHuoo (162) c
oTHOmEHHEM (Y/U)%, @ HE TPOCTO ¥. YMEHBIICHHWE pa3Mepa SYEHKH TypOyIM3HpYIOIIEH DEIICTKH,
MPUBOJIIICe K Bo3pacTaHuio ¢akropa TypOyamsamuu B 1,75 paza (¢ 8 mo 14), compoBoxmaercs
CYIIECTBEHHO MEHBIINM YBEIHYCHHEM OTHOIIeHUs /U — mumb B 1,11 pasa. Cka3zanHOe HEOOXOmMMMO
YYUTBIBATh [IPH 3HAYCHHUSAX (paKTopa TYpOyIU3aIuu }=>5.

5. OMNPEJEJEHHUE HOPMAJIbHOI CKOPOCTH
PACITPOCTPAHEHU S NNIAMEHHU U TEPMOJUHAMMWYECKUX ITAPAMETPOB

5.1. HopManpHasi CKOPOCTh XapaKTepU3yeT PeaKIMOHHYIO CIIOCOOHOCTh TOPIOYHX Ta30BBIX cMecel
npu (GpPOHTANBHBIX pEXUMax ropeHusa. Hambonee NepCHEeKTHBHBIM SIBISETCA SKCHEPUMEHTAIBHO-
pacyeTHBIi METOA ONTHUMH3AIMHM, IO3BOJSIONIMN ONPEAENsITh HOPMAIBHYIO CKOPOCTH B OomOe
ITOCTOSIHHOTO 00beéMa B IIMPOKOM [HAra3oHe Temreparyp W gaBieHuil. Merox m3noxern B [OCT
12.1.044.

Bxomsamee B kpurepuanpHble cootHomeHus (158) m (159) B cocraBe Komiutekca W 3HaueHHe
HOpPMaJIbHOW CKOPOCTH  pAaclpoCTpaHEHWsl IUIaMeHH S, TIpd JaBICHHM M TeMIeparype,
COOTBETCTBYIOIIMX Hayaly pa3sBUTHS B3pHIBA, MOXET OBITh OMNPENCICHO 3KCIEPUMEHTAIBHO Ha
aTTECTOBAaHHOM OOODYIOBaHWM WIJIM B3ATO M3 HAYYHO-TEXHHYECKOHW JINTEPATypbl, MPOILICAIICH OLEHKY
JIOCTOBEPHOCTH MPUBEICHHBIX B HEH JaHHBIX. Eciy maHHbIE 0 HOPMAJIBHON CKOPOCTH IIPU XapaKTepHbBIX
JUIs. TEXHOJOTHMYECKOro IIpolriecca naBjieHMH P u temmeparype 7 OTCYTCTBYIOT, TO B OIpaHHYCHHOM
JIana3oHe 3KCTPANOIIIIIAA MO>KHO BOCIIOJIB30BAThCS ISl OLICHKN (POpMYJIon

n m
P T
S u = SuO r T
F Ty
rae S. — M3BECTHOE 3HaYCHNE HOPMAIILHOM CKOPOCTH NpH AaBieHnu Py 1 temneparype 7o;

1 W m— COOTBETCTBEHHO OapHUECKUI U TEMITEpaTypHBIi TOKa3aTeIH.

B nuanazone nanenuit 0,04+1,00 MIla u temmneparyp 293+500 K anst ctexuomeTpruueckux cMece
MeTaHa, IpoNaHa, IeKCaHa, TeNTaHa, alleToHa, HM30NpoIaHosa M OeH30/a C BO3XYXOM 3HAdeHHE
0apHUvecKoro rnokasaresisi C pOCTOM JIaBJICHUS M TEMIIEPaTyphbl CBEXel CMECH YBEIIMYHMBACTCS U JICKUT B
nnrepBasie — 0,5+0,2, a 3HayeHHe TEMIIEPaTypHOTO IIOKa3aTeNs YMEHBINACTCS M HaXOJUTCS B
nuanazone 3,1+0,6. [Ipu 3HaYeHHSX AaBICHUS W TEMIIEpaTypbl, OJIM3KKX K aTMOC(hEpHBIM, 3HAYCHMS
06apUvecKoro ¥ TEeMIEPaTypHOTO ITOKa3aTelisl JUIsl TOPIOYMX Ta30IapoBO3MYIIHBIX CMECed MOTYT OBITh
MIPUHATHI B TIEPBOM NPHOIIKEHUH COOTBETCTBEHHO 1 = -0,5 um = 2,0.

5.2. TepmoauHaMuuecKkue mapamerpsl Ej, T, Y, ONMPENEISIOT MyTeM TEPMOANHAMHYECKOIO pacyera,
HalmpyuMEpP Ha KOMIIBIOTEPAX, MO U3BECTHLBIM METOANKAM.

3HaueHue kod(UIMEHTa pacIMpeHH s TI0 ONPEIEIICHUIO

(163)

E _ M iT bi
i = >
M biT ui
rae Tb,‘ u Mb,‘ — COOTBCTCTBEHHO TEMIIEpATypa U MOJICKYJIIpHAsA MaccCa MPOAYKTOB CropaHus FOp}OlIeI?'I

CMECH TPH HAYaJbHBIX JABICHUM W TeMmmeparype. MOJNEKYISIPHYI0 Maccy CMECH HJICATBHBIX Ta30B
OTIPENIEIISIOT IO hopMyIie



M=) M, (164)
J

rae M; 1 n— COOTBETCTBEHHO MOJICKYJIIPHAst Macca M MOJISIPHAs! OJIS j-TO KOMIIOHEHTa CMECH.
3HaueHus: kodUIMEHTa pPACIIMpPEHHST MOTYT OBITh TaKXKE ONPEAENICHbl M3 IMPUOIMKESHHOTO
YpaBHEHHS

T ,—1
'

B ta6n. 19 mpuBeneHbI pacCUMTaHHBIC HA KOMITBIOTEPE 3HAUCHUS TEPMOJIUHAMUYCCKUX TapaMETPOB
JUTS. HEKOTOPBIX CTEXHOMETPHUYCCKHUX T'a30MapOBBIX CMECEH B MPEIIONIOKEHHUH, YTO MIPOIYKTHI CTOPaHUs
COCTOSIT U3 CIIEAYIONMX 19 KOMIIOHEHTOB B ra3oBoit (¢asze: H,, H,O, CO,, N, Ar, C, H, O, N, CO, CHs,,
HCN, O, Os;, OH, NO, NO,, NH;, HNO;. CtexruoMeTpryecKyto KOHIIEHTPALHIO TOPIOUYETO Pcr B BO3IYXE
CpE/IHEH BITaXXHOCTH OTPENICIISUTA TI0 U3BECTHOU (hopMyIie

100
4,.8445B+1°

rae f — crexuoMerpudeckuii KO3 HUIMEHT, paBHBIH KOJIMYECTBY MOJICKYJI KHCIOPO/Ia, HEOOXOMMMBIX
JUISL CTOPaHUsI MOJIEKYIIBI TOPIOYEro.

E, =1+ (165)

¢ cr= (166)

Ta6nuna 19

Pe3ysibTaThl pacyera 3HaYeHUH T, Vb, Ei, Ty M IKCIIEPUMEHTAIbHbIC 3HAYCHUSI HOPMAJILHOM
CKOPOCTH S, /ISl HEKOTOPBIX CTEXMOMETPUYECKHUX ra30MaPOBbIX CMeceill IPH HAYAIbHOM
napjaenuu 0,1 MIla u Temneparype 298,15 K

Toprouee Dopmyna | @, % 06. e Y E; Toi | Si, mx!
Mertan CH,4 9,355 8,71 1,25 7,44 2204 0,305
ITpomnan CsHs 3,964 9,23 1,25 7,90 2245 0,32
H-I'excan CeHig 2,126 9,38 1,25 8,03 2252 0,29
H-T'enrran C;His 1,842 9,40 1,25 8,05 2253 0,295
AreToH C;HsO 4,907 9,28 1,25 7,96 2242 0,315
W3onpomanon C;HsO 4,386 9,34 1,24 8,00 2220 0,295
Benzon C¢Hs 2,679 9,30 1,25 7,99 2321 0,36

I[J'ISI MHOTOKOMITOHEHTHEIX CMECEH U CMCCGP'I, MMPOBEACHUEC PACYCTOB IO KOTOPBIM IO TEM WUJIN UHBIM
IIPUYMHAM BBI3BIBACT TPYAHOCTH, OIIPEACIICHUEC MAKCUMAJIbHOIO OTHOCHUTEIIBHOTO TaBJICHUA B3pPbIBA Tl, a

cilesioBaresbHO, ¥ KoadduimenTa pacmupenns E; mo ¢popmyne (165) nmpoBomsIT MO COOTBETCTBYIOIIEH
meromuke ['OCT 12.1.044.

6. BIMAHUE CBPOCHBIX TPYBOIIPOBOJOB

6.1. COpocHbIe TpyOOIIPOBOIBI HCIONIB3YIOTCS JUIs OTBOJA IPOIAYKTOB TOPCHHUS B OE30IIaCHOE MECTO,
HarpuMep B NPHEMHYI0 OydhepHYI0 €eMKOCTh MM 3a TEPPUTOPHUIO 1€Xa, YTO MO3BOJISET CYIIECTBEHHO
CHH3UTH BEPOSITHOCTH BOSHUKHOBEHUS BHYTPHU ITPOU3BOJCTBEHHBIX [TOMEIIEHHH BTOPHYHBIX MOXKapoOB U
B3PLIBOB, ymepﬁ OT KOTOPBIX 3HAYUTEJILHO BBILIC, YEM NOTEPH OT IEPBUYHBIX B3PLIBOB.

6.2. Hamuume cOpocHOro TpyOONpoBOma MOXKET HPHBOIUTH K 3HAYUTENBHOMY (Ha TIOPSJIOK)
YBENIMYCHUIO M30BITOYHOTO JABJICHHS B3phIBA B CPaBHEHHH CO CIly4aeM pa3repMeTH3allid amrmapara
HEIOCpPeNCTBEHHO B armocdepy. XapakrtepHoe 3HaueHue (akTopa TypOyIHM3alMy MPU HCIOJIb30BaHUN
cOpOCHOTO TPYOONIpPOBOIA C ITUAMETPOM, PAaBHBIM IHAMETPY MPEJOXPaHUTEIBHOW MeMOpaHbl, U 0e3
OpOILIEHUS] HCTEKAIOLIMX Ta30B XJIAJAreHTOM Y=4 BHE 3aBUCHMOCTH OT 00bEMa 3allMINAEMOro I0JI0r0
00opynoBaHHs C HETYPOYIM30BaHHON CMECHIO.

[IpoyHOCTHBIE ~ XapaKTEpUCTHKH  COPOCHOrO  TPyOONPOBOJA  JOIDKHBI ~ OBITh  HE  HIKE
COOTBETCTBYIOIMX XapaKTEPHUCTHUK 3aIUIaeMOr0 arapara.

6.3. IIpu npoeKTHpOBaHUH CHUCTEM cOpoca ra3000pa3HBIX MPOAYKTOB B CIIydae B3pHIBa ra30MapoOBBIX
cMecell BHYTPH TEXHOJIOTHYECKOro 000pyIOBaHus HEOOXOMUMO NPUHAMATh BO BHUMAaHHE BO3MOXKHOCTB
HMHTEHCUBHOTO JOTOpPAaHHS 3BAKyHPYeMOH cMecH B COPOCHOM TpyOOIpOBOJE, SBIAIOIIETOCS MPHYNHON
TypOYIIM3aly TOPEHHS BHYTPH 3aLIAIIAEMOT0 00beMa.

Hamnmyqmmid cnoco0 JMKBHAMPOBaTh 3(P(EKT yBeIMUYEHHs NaBICHUS B3pblBa INPU HAJIHYUH B
CHCTEME IPOTHBOB3PHIBHOI 3aIUTBl TEXHOJOTMYECKOTO OOOPYIOBAaHHS METOAOM pasrepMETH3aLHU



cbpocHOro TpybompoBoga — Iojada XJjajareHta ¢ uHTeHcuBHOCThIO (0,1+0,5) 107 m>u?x!' B
MOTIepEeYHOe CceYeHHe TPYOONpoBOIa HEMOCPEACTBEHHO 3a MEMOpaHOW 10 ee cpadaThbIBaHHMS WU
OJTHOBPEMEHHO ¢ HUM. [Ipy HaymMuuK OpoIeHust B TpYOOIIPOBO/E U UCHOIB30BAaHUH IIPHEMHOM €EMKOCTH,
HAXOMAICHCS O] pa3pelieHHeM, IIHHA TPyOoomnpoBoa (Mo pe3yiabTaraM SKCIepuMeHToB 10 30 M) He
OKa3bIBAaCT 3aMETHOTO BIIMSHHS Ha MaKCUMaJIbHOE JIaBJICHUE B3PHIBA.

VBenmueHne JaBieHHs —pasrepMerusamuu g0 ~0,2 Mlla (npm HavankHOM — JaBICHUH
TexHoornyeckoi cpeapl 0,1 MIla) Taxke NPUBOIUT K HMCYE3HOBEHHIO d(deKTa WHTEHCHUPUKALUH
B3pBIBa.

VBenuueHue auamerpa cOpOCHOrO TPYOOIpPOBOIA OTHOCHTENBHO IHaMeTpa COPOCHOTO CEeYeHHMs
CHOCOOCTBYET CHIDKEHHUIO BO3TEHCTBHS JAHHOTO A PeKTa NHTEHCH(DUKAIINN B3PHIBA.

7. HIPUMEPBI PACHETOB

Ipumep 1. Tloneli TexHONOTMYECKMil ammapar oObeMoM 12 M® paccumTaH Ha MaKCHMAadbHOE
n30bprToudoe mapnenne 0,2 MIla (abcomotHoe aasnenue 0,3 Mlla) u npemnHasHadeH uisi paboOThI IPH
aTMOC(epHOM [IaBJICHUM C COJEpIKallled aleTOH pPEeakIMOHHOW Maccod. Ammapar nMeeT pyoOamky
oborpesa (80°C). HeoOxomimo ompenenuts 6€30MacHyro II0Malb pa3repMeTH3anuH.

HopmanbHast CKOpOCTh pacrpoCTpaHEHUs IUIAMEHH HanOoJiee OIACHOM OKOIOCTEXHOMETPUYECKON
aIleTOHO-BO3YIITHOM cMecH Tpu aTMocdepHoM naBieHnd u Temieparype (298 K) cocrasmser 0,32 mxc
!. CnenosarensHo, nipu Temreparype B ammapare 80°C (353 K) MakcuManbHOe 3HAYEHHE HOPMAIBHOM
CKOPOCTH pacIpOCTpaHECHNUS TIAMEHH B COOTBETCTBHH C (popmymoii (163)

S, =0,32(353/298)* m-c ' 20,45 m-c7.

Jiis cTexuoMeTprudeckoil arleTOHO-BO3AYIIHON cMmecH T.=9,28; Ei=7,96; Mi=(58x0,05+28x0,95) xrx
kmonb'=29,5 xrxmons”. TMockombky T,=0,3 MIIa/0,1 MIla=3 mnpeBbImacT 3HadeHUE 2, TO I
BEIYUCIICHHUS 0O€30IMacHO TUIOMAAN pa3repMEeTH3aliH BOCIIONB3YeMCSI KPHTEPHATBHBIM COOTHOIIICHUEM
(159). Bripaxxenue ans KoMmIuiekca mogoous W B coorBercTBum ¢ popmynoit (160) u onpeneneHHBIMI

3HAUYCHUAMU Sui u M; MOXeT OBITh 3aIIUCAaHO B BHIC

1 uF (8314x353)° 1

T Bex314) 7 1223 | 295 0,45
rae F HamMepsoT B M2,

CrnenoBarensHO, KpuTepHaisHOe cooTHOMIeHHe (159) oTHOocHTENEHO F MOYKHO 3aIicaTh B BUIE

F>l.%.9’28_3 :0’07&,%2'
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C yBENIMYEHHEM CTENEHH HETEPMETHYHOCTH cocyna obbemom okono 10 m® F/V?? or 0,025 mo 0,25
3HaueHne (pakropa TypOymm3ammu Bo3pacraer oT 2,5 mo 5. IIpemmonoxkum, uto X=2,5 mpu u=1. IIpu
5TOM MHHHMMaJbHas IUIOIAnb pasrepmerusanuu F=0,175 m?, a sHauur F/V??=0,03. IlocnenHee
MIOATBEPKIALT, YTO 3HaUeHHEe (hakTopa TypOyIH3aluy BRIOPAHO MPABIIEHO. [IeHCTBUTENEHO, CITH OB
MBI TIPEAIIONOXKIUIN, YTO X=5, TO MOJYYHJIH OBl CIHIIKOM HHU3KOE JUII TaKOW CTEIeHH TypOyaH3amuu
sHauenune F/V**=0,06 (Bmecto 0,25). Utak, GezomacHas ILIOIAIb pasrepMeTH3ali COCTABISIET B
nanHoM cirydae 0,175 M2, 9To paBHO3HAYHO COPOCHOMY OTBEPCTHIO uMeTpoM 0,47 M.

ITpumep 2. Cocyn o6bemoM 4 M’ G€3 BCTPOEHHBIX BHYTPb JJIEMEHTOB [is XpaHeHHs OeH30JIa,
paccuMTaHHBIA Ha MakcuManbHOe abcomoTtHoe nasieHne 0,2 MIla, HeoOXOmMMO OCHACTHTH HAJIEKHOU
cUCTEeMOH cOpoca JIaBJCHHs B3phIBA C OTBOJOM IIPOIYKTOB B3pBIBa MO TPYOOIPOBOAY B O€30IMacHOE
MECTO.

Jiiss  OCH3070-BO3MYIIHOW CMECH CTEXHOMETPHYCCKOIO COCTaBa IPH aTMOC(EPHBIX YCIOBHUSIX
S.=0,36 wmx!'; E=7,99; M=(78x0,027+28x0,973) kr%monp'=29,35 krxmons'. Jlug cucrem
pasrepMeTH3aluu co COPOCHBIM TPYOOIpOBOIaM 0Oe3 OPOIICHUS UCTEKAIOIIUX MPOIYKTOB XJIaIarcHTOM
BHE 3aBHCHMOCTH OT o0bema cocyga X=4. Tak xak m,=0,2 MIIa/0,1 MIla = 2, To pacuer miomamu
pasrepMeTH3aluH MPOBOAUM 110 KpUTepHaTbHOMY cooTHomeHuto (158). BeiOpaB B kadecTBe 3HAYCHUS
ko3¢ ¢unmenta pacxona U=0,4, morydaeM BBIpaKCHUE

2935 \"°

(36x3,14)13 x 423 =2 | %036
8314298 L 40991

0,4 J7.992-1)

T. €. AuaMeTp cOPOCHOro TPyOONpoBOAA JOIDKEH COCTABIATH Okoio 0,7 M, 4TO CIMIIKOM MHOTO IJIf
COCyJIa, SKBUBAIIEHTHBIN AUaMeTp KOTOporo (nuametp chepsl 0obeMom 4 m*) 1,97m.

IMostoMy cucTema cOpoca AaBieHUs, BKIIIOYas TPyOOIPOBOJ, JOJDKHA OBITH CHaO)KeHa CHCTEMOMN
oporenusi. [Ipy 3ToM MoxeT OBITH HPHHATO X=1,5, a 3HAYMT, KaK HETPYAHO BBIYUCIIHTH, JUAMETP

=28uF,

F=

=037 M2,



cOpocHoro TpydompoBoma Oymer paBeH 0,4 M, 4YTO BIIOJHE NPUEMIIEMO /I JaHHOTO COCY.a,
PacCUMTaHHOTO HA JOCTATOYHO HU3KOE JaBJICHHUE.

Ipumep 3. Peaktop BMECTUMOCTBIO 6 M’, B KOTOPOM BO3MOXHO OOpa3OBaHHE H30MPONAHONIO-
BO3/YIIHOM CTeXuoMeTpudeckor cmecu nipu aapnernu 0,2 MIla, comepKUT CIOXKHBIE BpallaroIInuecs
neranu. TpeOyercst onpeneinTh 0e30MacHylo IUIONA[h pa3repMETU3alMy TIPH YCIOBHH, YTO PEaKTop
paccuutan Ha n3beITouHoe nasienue 0,4 Mlla (aGcomrotHoe naBnerne 0,5 MIla).

Tak kak m.=0,5 MIla/0,2 MIla=2,5 Oombmie 2, To pacuer BeaeM 1o dopmyre (159). s
CTEXMOMETPHUYECKOH H30IPOIAHOI0-BO3AYyIIHON cMecH M; = (60x0,044-+28x0,956) krxmons'=29,4
krxkmonb ™' S,=0,295(0,2/0,1)%°=0,21 mx™'; m.=9,3; E:=8,0. II0CKONBLKY BIMSHHE BCTPOEHHBIX JETANEH
Ha TypOynM3alMio OJHO3HAYHO HEU3BECTHO W O0BEM peakTopa OTHOCHUTENBHO HEBEJHK, BBIOMpaeM
3Hauenue y=8. [Ipu 3HaueHnm koddduimenrta pacxona U= umeem

1/2
(36x3,14)13 x 623 783119’4298 x 0,21 20325
F> 1 X x0,9xg

Ortcroia HETPYAHO BBIYKMCIINTD, YTO JAUAMETP NPEJOXPAHUTENBFHONH MeMOpaHbl J0DKEeH ObITh paBeH
0,5 M.

Ipumep 4 (oOparnas 3amaua). B maGoparopuom cocyme obbemom 0,01 M°, paccumTaHHOM Ha
nasnenue 2,0 MIla n umeromeM cOpocHOE OTBEpCTHE sl YCTAHOBKHM MPEIOXPAaHUTEIBHON MeMOpaHbI
JuaMeTpoM 2,5 CcM, TPOBOAAT HCCICAOBAHHUS IO ONPENEICHUI0 HOPMAIBHBIX CKOPOCTEH
pacnopoCTpaHCHUA INIAaMCHH JId CTEXUOMETPUYCCKUX MCTAaHO-BO3AYIIHBIX cMecen Ipyu  pa3jInvIHbIX
nasieHusx. TpeOyercst OnpenenuTh, 10 Kakoro MaKCHMaJIbHOTO HayalbHOTO JaBJIeHNS MOXHO I10JaBaTh
B COCYJl TOPIOUYIO CMECh, YTOOBI IOCJIE €€ BOCIUIAMEHEHHs B LIEHTPE COCy[a JaBlICHHWE B3pbiBa HE
MIPEBBICKIIO ToIrycTHMOro nasnerns 2,0 MIla.

Tak Kak ¢ pocTOM JaBJIeHHsI HOPMaJIbHAsE CKOPOCTh MAJaeT, TO C HEKOTOPHIM 3aracoM B KauecTBe Syi

BeIOMpaeM 3Hauenne 0,305 mMX™, monydeHHOe Ui aTMOC(EPHOro aaBieHus. [ CTeXHOMETPHIECKOM
MeTaHo-Bo3aymHOH cMmecu M=(16x0,094+20x0,906) krxmons'=26,9 xrxmons'; E=74; m=8,7.
3raveHus Qakropa TypOymu3amuu U Kod(pQHUIHEHTa pacxoma MOTYT OBITh HPHUHSTHI COOTBETCTBEHHO
x=1 n nu=0,8.

Vckomoe 3HaueHWe HadaJbHOTO JABJICHUS B3PHIBA B COCYAC BXOAUT B 3HAYCHUE Tn=P./Pi, mpudem
P,=2,0 MIla B COOTBETCTBUU C YCIOBHSMH 3aJaud. 3alHCaHHOE OTHOCHUTENBHO T KPUTEPHAIBHOE
cootHomeHue (159) mpuHMMaeT BUL
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T. €. He o/bkHO npesbimats 0,6 Mlla.

=0,2 M.

=0,6 MIla,

(BBeaeno nqonosHuTeLH0, M3m. Ne 1).



