TOCT 12.1.004-91 Cucrema cranapToB Oe3onactoctd pyaa (CCBT). TloxapHhast 6e3omnacHocts. Obwe TpedoBanmst (¢ Mzmererrem N 1)

I'OCT 12.1.004-91

I'pyrma T58

MEXTOCY IAPCTBEHHBIV CTAHJIAPT

Cucrema cTaHIApTOB 0€30MACHOCTH TPyAa
MOXXAPHAS BE3OITACHOCTD
Obdume TpeGoBaHUsI
Occupational safety standards system. Fire safety. General requirements
MKC 13.220.01

OKCTY 0012
Jara BBenenus 1992-07-01

NHO®OPMALIMOHHBIE IAHHBIE
1. PASPABOTAH MunucrepcrsoM BHyrpenHuX e CCCP, MunucreperBoM xumudeckoit ipomsiinenHoctd CCCP

2. YTBEPX/IEH 1 BBEJIEH B JIEMCTBUE Iocrarosnernem Tocymapetensoro komurera CCCP 1O YHpaB/ieHHIO KauecTBOM TIPOIYKIIH |
cranzaptam ot 14.06.91 N 875

3. BBAMEHT'OCT 12.1.004-85

4. CCbUIOYHBIE HOPMATHBHO- TEXHUYECKUME JIOKYMEHTBI

Oo6o3nauenne HT/I, Ha KOTOpBIi JaHa CChLIKA Howmep nynkra, nommmyHkra, pasaena,
TIPUJTIOKECHUA

T'OCT 2.106-96 IMpunoxenue 3 (1m.1.3)

I'OCT2.118-73 Tpunoxenne 3 (1m.1.3)

T'OCT 2.119-73 Tpunoxenne 3 (1m.1.3)

I'OCT 2.120-73 [Npunoxenue 3 (1.1.3)

T'OCT 12.0.003-74 1.3

I'OCT 12.1.010-76 1.5

T'OCT 12.1.011-78 23

I'OCT 12.1.018-93 23

T'OCT 12.1.033-81 TIpunoxenue 1

T'OCT 12.1.044-89 Tpunoxenue 8 (nm.5.1, 5.2)

I'OCT 12.4.009-83 Pa3n.4

TI'OCT 15.001-88 Tpunoxenne 3 (11.1.3)

T'OCT 19433-88 Tpunoxenne 7 (mm.1.6, 1.8, 1.9)

CT COB 383-87 I[Mpunoxenue 1

CH-305-77* 314

* Ha teppurtopun Poccuiicroii ®eneparmu nokymeHt He xeiictyer. [lelictyer P/ 34.21.122-87, 3neck u nmanee mo Tekcty. - Ilpumedanue
W3TOTOBHTENS Oa3bl JAHHBIX.

5. IBJJAHVEE (cenTsi0ps 2006 1.) ¢ Vismenennem N 1, yreepskneHHBIM B okTs10pe 1993 r. (MYC 1-95)

Hacrosmmii cranapT ycraHaBIMBaeT oOIpe TpeOOBaHMS MOKAPHON 0E30MaCHOCTH K 00BEKTaM 3allMThI PA3IMIHOrO Ha3HAYCHHUS Ha BCEX CTAIUSX
UX JKU3HEHHOTO IIMKIIA: MICCIIEIOBAaHHUe, Pa3paboTka HOPMATHBHBIX JOKYMCHTOB, KOHCTPYHPOBAHHE, IPOCKTHPOBAHUE, M3TOTOBJICHHE, CTPOUTEIBCTBO,
BBINOJIHEHHE yciyr (paboT), WCHBbITaHWE, 3aKylka IPOAYKIMH [0 HMMIOPTY, HpoJaxa HPOAYKIHU (B TOM YHCIE Ha OJKCIIOPT), XPaHEHHE,
TPAaHCIIOPTHPOBAHUE, YCTAHOBKA, MOHT@X, HAIA/IKA, TEXHMYECKOE OOCIY)KMBAHHME, PEMOHT (PEKOHCTPYKUWS), OSKCIUTyaTarysi (IPHMEHEHHe) M
yrwmaiyst. s 0ObeKToB, HE COOTBETCTBYIOLMIX JCHCTBYIOLMM HOpMaM, CTAHAAPT YCTaHABIMBAeT TpeOOBaHHMsS K pPa3pabOTKe IMPOEKTOB
KOMITCHCHPYIOLIIIX CPEJICTB M CHCTEM 00eCTIeUeHH s IT0KapHOIT 0e30I1aCHOCTH Ha CTAUSIX CTPOUTENBCTBA, PEKOHCTPYKIIMH M SKCIUTYaTAllH OOBEKTOB.

TpeOoBaHMsI CTaHIAPTA SBJISFOTCS 00S3aTCIBHBIMHE.



TepM'I/IHBI, TNIPUMEHSCMBIC B CTAaHAAPTE, Y UX ITOACHEHUA IPUBEACHBI B ITPUIIOKEHUN 1.

(Vizmenennas penakiwst, M3m. N 1).

1. OBIIIME TTIOJIOKEHUSA

1.1. INoxapHast 6e30macHOCTb 00BEKTA JOIDKHA 00ECIICUNBAThCS CHCTEMAaMH IIPEJOTBPAIIEHNS IT0Kapa M IIPOTHBOIIOXKAPHOM 3aIlMTEI, B TOM YHCIIe
OpPraHU3ALHOHHO-TEXHUYECKUMH MEPOIIPHSTHSIMU.

CHcTeMBl NOXXapHOH 0€30MMacCHOCTH JIOJDKHBI XapaKTepHU30BaThCsl yPOBHEM OOCCIICUEHHsI MOXapHOW Oe30MacHOCTH JONeil M MaTepHalbHBIX
LIEHHOCTEH, a TaloKe SKOHOMHUYCCKUMH KPUTEPHAMH (Q(EKTHBHOCTH 3THX CHCTEM JUIS MaTepUAIBHBIX IIEHHOCTEH, C y4eToM Bcex cTaauil (HaydHas
pa3paboTKa, MPOSKTUPOBAHKE, CTPOUTEIBCTBO, IKCILTYATALIUST) XKU3HEHHOTO [IHKIA OOBEKTOB U BBIMOJHSTH O/IHY U3 CIIS/IYIOIIX 3a/1ad:

HCKITIOYaTh BO3HUKHOBEHHUE MOXKapa;

o0ecIeunBaTh MOXKapHYIO 0€30I1aCHOCTb JIIOJICH;

o0ecrieunBaTh MOXKapHYI0 0E30IaCHOCTh MaTEPHAIBHBIX IIEHHOCTEH;

o0ecreunBaTh MOXKapHyI0 0e30ITaCHOCT JIFO/IEH M MaTepHATBHBIX [IEHHOCTEH OTHOBPEMEHHO.

1.2. OOBEKTBI ODKHBI NIMETh CHCTEMBI TIOXKapHOH 0€3011aCHOCTH, HallpaBJIeHHBIE Ha IIPEI0TBPAIIEHIE BO3CHCTBIS Ha JTIO/IeH OMacHEIX (AaKTOpoB
TOKapa, B TOM YHICIIE X BTOPHYHBIX ITPOSIBIICHUH, Ha TpeOyeMOM YpOBHE.

TpeOyemsblii ypoBeHb OOeCIIeYeHHs MOKAapHOI Oe30MacHOCTH JIFONEH C IHOMOIBI0 YKa3aHHBIX CHCTEM JO/DkeH Obith He Menee 0,999999
MPEOTBPAILCHHST BO3ICICTBHS OMACHBIX (AKTOPOB B TOJ] B pacyeTe Ha KaXKIOrO YeIOBeKa, a JOIMYCTHMBI YPOBEHb MOYKAPHOW OIMAaCHOCTH YIS JIFONeH
JIOJDKeH ObITh He Oosnee 10-6 BO3aeiicTBHS OMacHbIX (JAKTOPOB MOXKapa, MPEBBITRAIOIMX MPEASTBHO JOMYCTHMBIC 3HAYCHHS, B TOJ] B PACUETe Ha KAKIOTO

YECJIOBECKA.

Merton onpenieneHus ypoBHS 00eCTIeYeHIS MTOKapHON 0€30MaCHOCTH JIFOACH MPHBENCH B MPHIIOKEHUH 2.

* TlpuBe/icHHBIC B MPUIOKEHUSIX 2, 3 U 5 CTaHapTa METOIbI MOTYT M3MEHSTHCS C CODIACHS TOJIOBHOM OpraHHM3alliyd B OOJIACTH MOXKAPHOM
6es3omacuoctr - BHUATIO MBJ] CCCP.

1.3. OOBEKTBI, TOXapbl HA KOTOPBIX MOTYT NPHBECTH K MAacCOBOMY MOPAXEHWIO JONEH, HAXOMIMXCA HA STHUX OOBEKTaX, M OKPYKAIOmEH
TEPPUTOPHH ONACHBIMK M BpeOHBIMH Ipom3BoacTBeHHbIMH (akropamu (mo [OCT 12.0.003), a Taoke omacHBIMH (aKropamMu THOXKapa UM HX
BTOPHYHBIMU TIPOSBIICHHSAMH, JOJDKHBI MMETh CHCTEMBI IIOXKAapHOH Oe301acHOCTH, OOECIeUMBAIONME MHHHMAIBHO BO3MOXHYIO BEPOSTHOCTH
BO3HUKHOBEHHS TI0Xkapa. KOHKpeTHbIe 3HaUeHNsI MUHIMATIEHO BO3MOXKHOH BEPOSITHOCTH BO3HHUKHOBEHHSI TI0XKapa OTPE/eIIIOTCS MPOSKTHPOBIIMKAMI
1 TEXHOJIOTAMH TIPH NTACTIOPTH3ALNH STUX OOBEKTOB B YCTAHOBIICHHOM ITOPSIIKE.

IlepeueHb 3THX 00BEKTOB pa3pabaThIBACTICS COOTBETCTBYIOIIMMI MUHUCTEPCTBAMH (BEJOMCTBAMU U T.I1.) B YCTAHOBJICHHOM IIOPSIKE.

Merton onpenieneHys BEpOSTHOCTH BOSHUKHOBEHHMS T0Xkapa (B3pbIBa) B TI0XKAPOOIIACHOM OOBEKTE MPHBEICH B MPHIIOKEHHH 3.

1.4. OOBEKTBI, OTHECEHHBIE K COOTBETCTBYIOIIIM KATETOPHSIM IT0 TTO’KAPHOH OMACHOCTH COTTIACHO HOPMaM TEXHOJIOTUYECKOTO TIPOSKTHPOBAHUS ISt
OIpeIeNIeH s KaTeTOpHil MOMEIEHUH | 3[aHUH 110 TTOKapHOH M B3PHIBOIIOKAPHOH OITACHOCTH, JOJDKHBI IMETh SKOHOMIIECKH 3(XpeKTHBHEIC CHCTEMEI
MIOXKAapHOH O€30ITaCHOCTH.

MeTox OLeHKH SKOHOMHYECKOH S(PeKTUBHOCTH CHCTEM ITOKAapHOH 030MacCHOCTH IPUBE/ICH B MPHIIOKEHUH 4.

1.5. OnacHpiMu (pakTOpamu, BO3ICHCTBYIOIIMMH Ha JIFOJICH U MaTepUAIbHBIC LICHHOCTH, SIBJISFOTCS:

TUTaMS X FCKPBI;

TIOBBIIICHHAS TEMIIEPATypa OKPY)KAIOIEH Cpesibl;

TOKCHYHBIE IIPOJYKThI TOPEHUSI U TEPMUUECKOTO Pa3IOKECHNUS;

JIBIM;

TIOHIDKEHHAST KOHIICHTPAIINS KHCIIOPOJIa.

K BTOpUYHBIM NPOSIBIICHUSIM ONACHBIX (JAKTOPOB IT0Xapa, BO3AEHCTBYIOIMM Ha JIFOZIei ¥ MaTepyalIbHbIe LIEHHOCTH, OTHOCSITCST:

OCKOJIKY, YaCTH Pa3PyLMBILIIXCS allIapaTOB, arperaToB, YCTAHOBOK, KOHCTPYKLIHIA;

PaJMOaKTUBHBIE U TOKCHYHBIE BEIECTBA M MATEPHAIIBL, BBIIEAIIE U3 Pa3pyIIEHHbIX allllapaToB U YCTAHOBOK;

SIEKTPHIECKHI TOK, BO3HHUKIIMI B pe3ybTaTe BEIHOCA BEICOKOTO HAMPSDKEHHUSI Ha TOKOIIPOBOMISIIIIE YaCTH KOHCTPYKIIHI, allliapaToB, arperaTos;

onacHsle ¢axrops! B3pbiBa 1o 'OCT 12.1.010, npoucireirero BCIeACTBHE MOXKapa;

OTHETYIRIIME BEIECTBA.

1.6. Kimaccudukarust 0ObEKTOB MO NOMKAPHOH M B3PBHIBONOMKAPHOKM OITACHOCTH JOJDKHA IPOM3BOIWTECS C yJETOM JOIYCTHMOTO YPOBHS X



MOKapHOH OMAacHOCTH (TpeOyeMOoro ypoBHsSI OOeCHeYeHHs MOKapHOW Oe30MmacHOCTH), a pacdyeTsl KPUTEPHEB M IOKA3aTeleld e¢ OLEHKH, B T.4.
BEPOATHOCTH TOXapa (B3pbIBa), - C Y4ETOM MacChl TOPIOMMX M TPYIHOTODIOMMX BELECTB M MAaTCPUANOB, HAXOMAUWMXCH Ha OOBEKTE,
B3PBIBOI0KAPOOTIACHBIX 30H, 00PA3YIOLIXCS B aBAPUIHHBIX CUTYALUSIX, U BO3MOXKHOTO yiepOa Ui Jozieit 1 MaTepualibHbIX IIHHOCTE!.

1.7. Bepo;m{ocn, BO3HUKHOBEHHUA I10Kapa OT (B) DJICKTPUYECKOIO WU APYIroro €AMHUYHOIO TEXHOJIOTMICSCKOIO U3ACIIN NN OGOP}HOBE\.HI/ISI upu
ux pa3pa6(m<e M HW3IOTOBJICHMHM HE JIOJDKHA MNPEBLIIATH 3HAYCHUS 10-6 B TOm. 3HAYCHHWE BEIMYHHEI HOHyCTPIMOﬁ BEPOATHOCTH TIIOXKapa Hpu

TNPpUMEHEHUH M3ICINI Ha 00BeKTaX JOJZKHO YCTaHaBJIMBATLCSA PACHETOM, UCXOJd U3 Tpe60BaHHﬁ 1.1.2 Hacrosero Cranapra. Merton OIpPEaACICHU
BEPOATHOCTU BO3HUKHOBEHUS I10Kapa OT (B) QJICKTPUYCCKUX H3Iei TIpUBEJICH B IIPUJIOKEHUH 5.

1.8. Meromuku, coiepkalmecs B CTaHAApTaX M APYTHMX HOPMATHBHO-TEXHHMYECKUX MOKYMEHTaX W IpeJHAa3HAYCHHbIE Ui OINpEAeTIeHUs
TIOKAa3aTeNell TI0XKAPHOH OMACHOCTH CTPOUTENBHBIX KOHCTPYKIIMI, MX OOMIIOBOK M OT/EIOK, BEIIECTB, MATEPUATIOB U M3/IEIHUH (B T.4. HE3aBEPIIEHHOTO
IPOM3BO/ICTBA), IOJDKHBI JIGKBATHO OTPaXKaTh PEAIBHBIE YCIOBHS MOXKapa.

1.9. Tlepeuenr m TpeGoBaHMS K S(PEKTUBHOCTH SIIEMEHTOB KOHKPETHBIX CHCTEM MOXKApPHOH O€30MacHOCTH JODKHBI YCTAHABIIMBATHCS
HOPMAaTHBHBIMU ¥ HOPMaTHBHO-TEXHHYECKAMH JIOKYMEHTaMI HA COOTBETCTBYIOIIME BHIBI OOBEKTOB.

IMpumeps pacuera nokazareneit ddpexruBHocTH 110 111.1.2, 1.3, 1.7 npuBeneHs! B MPHIOKEHUH 6.
2. TPEBOBAHUS K CIIOCOBAM OBECITEYEHMSI [IOYKAPHOM BE3OIACHOCTH CUCTEMbI ITPEJIOTBPAILIEHUS TIOZKAPA
2.1. IpenoTBpareHue oXapa JOJDKHO JOCTUTAThCS MPEA0TBPAIEHIEM 00pa30BaHus TOPIOYel cpebl 1 (M) MPeNOTBpaIlieHIeM 00pa30BaHus B
roprodeii cpezie (MM BHECEHHS B Hee) HCTOYHHKOB 3aKHTaHMSL.
2.2. IpenoTBparreHye 00pa3oBaHMs TOPIOYeH Cpe/bl JOJDKHO 00eCIeUMBATHCS OTHUM U3 CIEAYIONIIX CIOCO00B MIIM X KOMOWHAIIMH:

MaKCUMAaJIbHO BO3MOKHBIM IIPUMEHECHUEM HETOPIOYUX U TPYAHOTOPHOYKUX BEILIECTB U MAaTEPUAIIOB;

MAaKCHMAIIBHO BO3MOYKHBIM TI0 YCIIOBHSIM TEXHOJIOTUH U CTPOUTENIHCTBA OTPAHUYCHUEM MACCHI M (M) 00bEMa TOPIOMHX BEIIECTB, MATCPHAIIOB 1
HanOonee 0e30MacHBIM CIOCOOOM HX pa3MeIHHS,

M30JIILHMEeH Toprodeil cpetbl (IIPHMMEHEHHEM H30JIMPOBAaHHbIX OTCEKOB, KaMep, KaOWH H T.I1.);

NofiiepkaHieM Oe30TacHOM KOHIIEHTPAlUM Cpefbl B COOTBETCTBMM C HOPMAMU U MpaBWIAMH M JAPYTMMH HOPMATHBHO-TEXHHUYECKUMU,
HOPMaTHBHBIMU JIOKYMEHTaMH U IIPaBHJIaMH Oe30I1acHOCTY;

JIOCTaTOYHOI KOHIIEHTpanuei qyierMaTtu3aTopa B BO3AYyXe 3alMIIAEMOro 00beMa (€10 COCTaBHOM YacTH);

HOJIIepyKAHHEM TEMITEPATYPbI 1 JaBJICHHS CPEIIbL, IPH KOTOPBIX PACIPOCTPAHEHHUE IIAMEHN HCKITIOYACTCS,

MaKCUMAJIBHOM MeXaHH3alMel U aBTOMAaTH3alneil TEXHOIOTHYECKHIX IPOLIECCOB, CBSI3AHHBIX C 00paIlEHHEM TOPIOYHX BEILECTB;
YCTAHOBKOH M0OKapOOIaCHOIro 000PYI0BAHKSI [T0 BO3MOXKHOCTH B M30JIMPOBAHHBIX MOMEIICHHUSIX HITH HA OTKPBITHIX TTOLR/IKAX;

MIPUMEHEHNEM YCTPOHCTB 3all|THI MPON3BOACTBEHHOTO OOOPYIOBAHHS C TOPIOYMMH BEIIECTBAMH OT IIOBPEXICHHH M aBapuii, YCTAaHOBKOI
OTKITIOYAOIX, OTCEKAIOIIX H JIPYTUX YCTPOKCTB.

2.3. TpenotpariieHie 00pa3oBaHKsI B TOPIOYEH Cpele MCTOYHHKOB 3)KHIAHHS JIOJDKHO JIOCTHIAThCS TMPUMEHEHHEM OJIHOTO W3 CIICYFOIIMX
CI0CO0O0B MM MX KOMOMHALIMEN:

IIPUMEHEHNEM MalliH, MEXaHU3MOB, 000PYI0BaHUs], YCTPOHCTB, IIPU KCILTYaTal[uy KOTOPBIX He 00pa3yroTCsl HICTOUHNKY 3aKUTAHUS,

TIPUMEHEHNEM JEKTPO0OOPYIOBAHMS, COOTBETCTBYIOIIETO TT0KapOOIIaCHON 1 B3PBIBOOTIACHOH 30HaM, TPYIIIE ¥ KATETOPHH B3PHIBOOIACHON CMeCH
B cootBercTBrH ¢ TpeboBanmsivi ['OCT 12.1.011* u [TpaBun ycrpoiicTBa 311€KTpOYCTaHOBOK;

* B Poccniickoit ®eneparuu aeiicreyror TOCT P 51330.2-99, TOCT P 51330.5-99, TOCT P 51330.11-99, TOCT P 51330.19-99.
MIPIMEHEHNEM B KOHCTPYKLHH OBICTPOAEHCTBYIOIMX CPEICTB 3AIUTHOTO OTKIIOYEHHS BO3MOJKHBIX ICTOUHHKOB 3KUTAHHUS;

TIPHIMEHEHNEM TEXHOJIOTHUECKOTO IpoIiecca W 00OpYyNOBaHWS, YIOBJIECTBOPSIOMMX TPEOOBAHMSAM AJIEKTPOCTATHYECKOH HCKPOOE30MACHOCTH TI0
I'OCT 12.1.018;

YCTPOHCTBOM MOJIHME3AIMThI 31aHHI1, COOPYKEHHIT 1 000PYIOBaHUS,

MOZiZiepKaHUEM TeMIIepaTyphl HarpeBa IMOBEPXHOCTH MAIlMH, MEXaHU3MOB, 00OPYIOBAHMUS, YCTPOKUCTB, BEIIECTB M MAaTCPUATIOB, KOTOPHIC MOIYT
BOITH B KOHTAKT C TOPIOYEH CPEOi, HIDKE IPEENBHO JOMYCTUMOH, cocTaBsoei 80% HanMeHbIIeH TeMIepaTypbl CAMOBOCITIAMEHEHHS TOPEOYETO;

HCKIIOYCHUEM BO3MOKHOCTH IOABJICHH HCKPOBOTO paspsi/ia B FOpI()‘ICﬁ cpeae ¢ 3HCpI'PICI>1, paBHOﬁ M BBIIIE MUHUMAJIBHON OHEPIUU 3aKUTaHU;
TIPUMEHEHUEM HEUCKPAIIETO MHCTPYMEHTA IPU pa60Te C JISTKOBOCILUIAMEHSAIONMMUCS KU IKOCTSIMA Y TOPIOYMMU Ira3aMu;

JIMKBUJIALKMEH YCJIOBUH IS TETUIOBOTO, XUMUYECKOTO M (MJIM) MHKPOOMOJIOTMYECKOIO CAMOBO3TOPaHMsl OOPAIIAIOIMXCS BEIECTB, MAaTepPUAIOB,
u3zenuil ¥ KOHCTPYKUMi. [Iopsiok COBMECTHOIO XpaHEHHsI BELECTB U MaTEPHAIOB OCYLLIECTBIISIIOT B COOTBETCTBUU C MPUIIOKEHHEM 7;

YCTpaHEHHEM KOHTAKTa C BO3IyXOM IMHUPOGOPHBIX BEIIECTB;

YMEHBIKHUEM OIPEALCIIIIOIIETO pa3sMepa IOpIO‘IefI CPEIbl HUKE MPEACTIbHO JOITYCTUMOIO I10 F'OPIOYECTH



BBIITOJTHECHHUEM aeﬁcmyromylx CTPOUTEIIbHBIX HOPM, IIPABUJI U CTAaHAAPTOB.

2.4, OI‘paHI/I‘ICHI/IC MacCChbl U (I/IJ'II/I) obbeMa TOPIOYUX BCIICCTB U MAaTECPUAIOB, a TAKKE HanOosiee Oe30IMacHbIi CIIoco0 MX pasMEIICHUS NOJDKHBI
JOCTUTaTbCS HPUMEHECHUEM OTHOIO U3 CIICAYHOIIIMX CIOCOOOB HITH UX K0M6I/IHaIII/ICI7IZ

YMEHBIICHHEM MAacChl M (W) 00beMa TOPHOYMX BEIECTB M MATEPHANIOB, HAXOMSIMXCS OJIHOBPEMEHHO B TMOMCIICHHHM WM HA OTKPBITHIX
IIJIOLLIR/IKAX;

YCTPOHCTBOM aBapUITHOTO CIIHBA ITOXKAPOOIIACHBIX YKUAKOCTEH U aBapHIfHOTO CTPaBIMBAHKS TOPIOYHX Ia30B U3 allllapaTypbl;

YCTpOICTBOM Ha TEXHONOTHYECKOM OOOpPYIOBAHWHM CHCTEM IPOTUBOB3DHIBHOM 3allMTHI, METOJ[ ONpeJeleHus Oe30MacHOi IUIOmRAIH
pasrepMeTH3aniy 000pyIOBaHHS IPUBEJICH B IPIIIOKEHNH §;

HepPIOZ[}I‘{eCKOI?I OUHCTKOI TEPPUTOPHH, HA I@TOpOﬁ pacmonaracrcs 06T)eI(T, HOMGHEHI/Iﬁ, I«)I\/HvlyHI/IKaIII/Iﬁ, annaparypbsl OT roproimMx OTXOHOB,
OTJIOKECHU I IbUIH, ITyXa U T.IL.;

YIQICHHEM MTOKapOOITACHBIX OTXO/IOB IIPOU3BO/ICTBA;
3aMeHoH JerkoBocuiamenstonxcs (JIBX) u roprounx (I7K) sxuakocteit Ha moxxapo0e30macHbIe TEXHIYECKAE MOFOIIIIE CPEZICTBA.
(M3menennas penaxus, Mam. N 1).
3. TPESOBAHMS K CLIOCOBAM OBECIEYEHMS ITOXKAPHOM BE3OIACHOCTH CUCTEMBbI ITPOTUBOIIOKAPHOM 3AIIIATHI
3.1. IlpoTrBONIOKApHAs 3aIlMTA IOJDKHA TOCTUTAThCS IPUMEHEHHEM OJTHOTO M3 CIICIYIOIMX CIIOCOOO0B MJIM MX KOMOWHAIMCH :
MIPHIMEHEHHEM CPEJICTB MOKAPOTYICHUS i COOTBETCTBYFOIIIX BUJIOB TIOXKAPHOM TEXHHUKH;
MPHUMEHEHHNEM aBTOMATHYECCKUX YCTAHOBOK MOKAPHOW CHTHATM3AIUH U TT0KAPOTYILICHHUS,

IPUMEHEHHEM OCHOBHBIX CTPOUTEIBHBIX KOHCTPYKIMH M MaTepHaloB, B TOM HYUCIE MCIONB3YeMbIX I OOJMIIOBOK KOHCTPYKLHUH, C
HOPMHPOBaHHBIMHU ITOKA3aTENSAMU [0KAPHON OMACHOCTH;

MIPHUMEHEHNEM TIPOITUTKA KOHCTPYKIHI 00BEKTOB aHTHITMPEHAMH M HAHECEHHEM Ha X IIOBEPXHOCTH OTHE3AIMTHBIX KPACOK (COCTaBOB);
YCTPOHCTBaMH, 00ECIIEUHBAOIIMMYI OTPAHIYCHUE PACTIPOCTPAHEHHS MTOXKapa;

OpraHu3aLyei! ¢ IOMOIIBIO TEXHMYECKUX CPEJICTB, BIIHOYAs aBTOMaTHYECKUE, CBOCBPEMEHHOTO OMOBEIIEHHS U BaKyalluH JIFOICH;
TIPUMEHEHHUEM CPE/ICTB KOJUIGKTHBHOW M MHAMBHUIYAJIBHOM 3aIlMThI JIFOJCH OT OMacHbIX (JaKTOpOB MoXKapa;

MIPHIMEHEHHEM CPEJICTB ITPOTUBOIBIMHO 3aIIMITHL.

3.2. OrpaHuueHre paclpoCTpaHEeHHs MOXKapa 3a MPEEITbl 0Yara JODKHO JOCTHIAThCs MPUMEHEHUEM OJIHOTO U3 CIEMYIOLMX CIOCOOOB MM UX
KOMOHHAIHEMN:

YCTPOHCTBOM IPOTHBOIOXKAPHBIX IIPErpas;

YCTAHOBJICHUEM MPEACIIbHO AOIMYCTHMBIX IO TEXHUKO-DKOHOMHYECKHMM pacHeTaM TIonRaei TPOTHUBOIIOKAaPHBIX OTCEKOB U CeIGlHﬁ, a TaKKe
JTKHOCTH 30aHUN 1 COOpy)KCHHfI, HO He Oonee OIPEACIICHHBIX HOPMaMU

YCTPOMCTBOM aBapUITHOTO OTKIIOYEHHS U NTEPEKTIOYEHHUS YCTAHOBOK M KOMMYHUKAIIWH;

NPUMEHEHUEM CPEICTB, PEJOTBPALRIONIMX HIIH OTPAHUYMBAIOLIMX PA3JIMB M PACTEKAHUE JKHIKOCTEH TIPH M0XKape;

MIPHIMEHEHNEM OTHETIPErPakIaONX YCTPOUCTB B 000PYIOBaHUH.

3.3. Kaxxaprit 0OBEKT JODKEH UMETh Takoe 00BEMHO-TIAHUPOBOYHOE U TEXHHYECKOE HCIIONMHEHKE, YTOOBI 3BAKYaLH JIFONCH U3 HEero Monia ObITh
3aBepIleHA JI0 HACTYIUICHHUS TPEIEIBLHO JIOMYCTUMBIX 3HAYCHHUH OMAcHBIX (AKTOPOB MOKapa, a TIPU HElleNecoo0pasHOCTH dBaKyaly ObLTa obecriedeHa
3anmTa Jiroziel B o0bekre. J{ist obecrieueH s 3BaKyalui HEOOXOIHMO:

YCTAaHOBUTH KOJIMYECTBO, pa3Mepbl U COOTBETCTBYIOIIEE KOHCTPYKTUBHOE HCITOJIHEHUE DBAKYAllHOHHBIX ITyTEH U BBIXO/IOB;

00eCeYnTh BO3MOXKHOCTD 66CHp6H}ITCTBCHHOI‘O JIBIDKSHHUS JTIOZCH TI0 OBaKyallUOHHBIM ITYTSM;

OpraHn30BaTh IIpU HeO6XO,HI/IMOCTI/I YIIpaBJICHUE ABUKCHUEM JIONEH TI0 OBAKyallUOHHBIM ITYTAM (CBSTOBI)IC YKazaTeiy, 3ByKOBOC MU PEUYCBOC
OITIOBCIIICHUEC 1 T.H.).

3.4. CpenctBa KOJUIGKTHBHOM M WHMBHIYATBHOM 3allMThI JOJDKHBI 00ECIIeUrBaTh 0E30MACHOCTD JIFONCH B TCYCHHE BCErO BPEMEHU JICHCTBUS
OIMACHBIX (JAKTOPOB MOXKapa.

KonnextuBHyIo 3ampTy cremyeT OOeCledrBaTh C IOMOIBIO IT0KapOOE30IMacHbIX 30H M JPYIMX KOHCTPYKTHBHBIX pemeHuid. Cpenctsa
WHIUBUTAIBHOH 3aIWTHI CIETYeT MPHMEHSTh TaloKe UT HOXKapHBIX, yIACTBYIOIMX B TYIIEHHH TTOXKapa.

3.5. CucremMa HpOTHBOIBIMHON 3allMTHI OOBEKTOB JIOJDKHA OOECIICUMBATH HE3aIbIMICHHE, CHIDKCHHE TEMIIepaTypbl U YIaJeHHe IIPOIYKIOB
TOPEHUsI ¥ TEPMUUYECKOTO PA3IOKEHNST Ha MTSIX 9BAKYal[H B TCUCHHE BPEMEHH, JJOCTATOUHOIO TSl 3BAKyalllH JIFOISH, U (M) KOJUIEKTHBHYIO 3aIlHTY
JIONIEH B COOTBETCTBUH C TPeOOBAHMSMH 11.3.6 M (MJIM) 3aLMITY MAaTepPHATIBHBIX [IEHHOCTEH.



3.6. Ha xaxxnom 0OBeKTe HapoIHOTO X03sHCTBA IOJDKHO OBITh 00€CIIeueHO CBOEBPEMEHHOE OIOBEIICHHE JIFONEH U (WIIH) CUTHATIM3ALMA O TIOXKape B
€0 HaYaJIbHOM CTaMU TEXHUYECKIMH HITH OPraHH3allHOHHBIMU CPEZICTBAMH.

[lepeueHp W 00OCHOBaHHME JOCTATOYHOCTH VI IIENEBOM A(XPEKTUBHOCTH CPENCTB OMOBCIHUS W (WJIM) CHUTHAIM3AIMH Ha OOBEKTax
COIVIACOBBIBAIOTCS B YCTAHOBJICHHOM TTOPSIIIKE.

3.7. B 30aHUSX M COOPY)KECHUSIX HEOOXOIMMO MPEXyCMOTPETh TEXHHYECKHE CPECTBA (JICCTHHYHBIC KICTKH, IPOTHBOIOXKAPHbIC CTEHBI, JTUTEHL,
Hapy)KHBIE TT0)KaPHBIE JIECCTHULBI, aBAPHITHBIC JIIOKK U T.II.), UMEIOLIE YCTOIYMBOCTD TIPH MOXKAPE U OTHECTOMKOCTh KOHCTPYKIMI HEe MEHEee BPEeMEeHH,
HE0OXOIMMOTO IS CIACEHHST JIFOZIEH MPH TToYKape, ¥ PacueTHOTO BPEMEHH TYIICHHUSI ITOKapa.

3.8. J1y1st TOYKapHO# TEXHUKHU JIOJDKHBI OBITH OIPEICIICHBI:

65101’[)0)18171(:1'31/16 1 MTHTEHCUBHOCTD IOJIa"4X OTHETYIIAIIMX BEIIECTB;

JIOIyCTUMbIC OTHETYIRIIME BeleCTBAa (B TOM 4YHCIE C MHO3MIMN TPeOOBAaHWH SKOJOTMM W COBMECTHMOCTH C TOPSIIMMH BEIIECTBAMH U
MaTtepuaiamm);

MCTOYHHUKA U CPEACTBA MOAAYM OTHETYIIAIIMX BEICCTB 1A MOXKAPOTYIICHM A,
HOPMAaTHBHBII1 (PacUCTHBIN) 3ar1ac CreUaIbHBIX OTHETYIIRIMIX BEIECTB (ITOPOIIKOBBIX, [A30BBIX, HEHHBIX, KOMOMHHPOBAHHbIX);
HeoOXo/MMast CKOpPOCTh HapallMBaHUs OJJAYX OTHETYIIRIIMX BEIIECTB C MTOMOIIBIO TPAHCIIOPTHBIX CPEIICTB ONEPATHBHBIX MOMKAPHBIX CITYXKO;
TpeOGOBaHU K YCTOHUMBOCTH OT BO3ICHCTBHUS ONACHBIX (JAKTOPOB T10Xapa U MX BTOPUYHBIX IIPOSIBICHHH;
TpeOOBaHMS TEXHUKHA OE30IIaCHOCTH.

4. OPTAHMBAILIMOHHO-TEXHAYECKHUE MEPOIIPUSATHS 1O OBECIIEYEHAIO ITOKAPHOM BE3OITACHOCTH
OpraHu3aIMOHHO-TEXHUYECKIE MEPOIIPUSTHS JOJDKHBI BKIIFOUATh:

OpraHM3aIHIO TOKAPHOU OXPaHbI, OPTAHU3AIINIO BEIOMCTBEHHBIX CITYXKO MOKapHON OE30ITaCHOCTH B COOTBETCTBHH C 3aKOHOMATeILCTBOM Coro3a
CCP, coro3HbIX peciyOJIHK U peliieHueM MeCTHBIX COBETOB JICTTYTaTOB TPY/ISILIIXCS,

MIaCHOPTH3ANUIO BEIIECTB, MATEPUANOB, H3MIENHHM, TEXHONOTMYECKUX IIPOLECCOB, 3IAHMH M COOPYKEHHH OOBEKTOB B YACTH OOECIICUCHHS
TIOXKapHOH Oe30MacHOCTH;

TIPUBJICYEHUE OGHBCTBGHHOCTI/I K BOIpocam obecrieyeHust HO}KapHOﬁ 6630H3CHOCTI/I;

OpraHu3aLiio O0ydeHHs: PabOTAIONMX MPABHIAM IIOKAPHOH OE30MacHOCTH Ha MPOW3BOJACTBE, a HACEICHHS - B IOPSKS, YCTAHOBJICHHOM
MPaBHJIAMH TT0XKAPHOM OE30MaCHOCTH COOTBETCTBYIOILIMX OOBEKTOB TIPEOBIBAHMSI JTFOCH;

Pa3paboTKy M pean3auio HOPM M TIpaBHI HOXKapHOH 0€301TacHOCTH, MHCTPYKIUH O MOpsKe OOpaIleHHs! C T0KapOONacHBIMH BEIIECTBAMI U
MaTepHaIaMH, O COOIOACHHH TIPOTUBOIOXKAPHOTO PEXKIMA U ICHCTBHSX JIFOZEH Y BO3HUKHOBEHHUH MOXKapa;

HU3rOoTOBJICHUE U TIPUMEHECHUE CPEICTB Ha.l"J'IS{I[HOfI aruTaluu 1o 00€eCIIeYEH IO nomapHoﬁ 6630H3.CHOCTI/I;

TMOPSANOK XpaHCHUS BEIECTB U MATCPUAJIOB, TYLIICHHUE KOTOPBIX HEAOITYCTUMO OOHUMH U TEMHU XKE CPECACTBAMU, B 3aBUCHUMOCTU OT UX (11/[31/11()—
XUMUYCCKUX U TTOKAPOOMACHBIX CBOﬁCIB;

HOPMHUPOBAHNC YMCIICHHOCTH Jmozei Ha 00BEKTE 110 YCIIoBUsAM 0€e30IMaCHOCTH MX IIpH OXKape;

Pa3paboTKy MEPONPUSITUH 10 SHCTBHSM aIMUHVCTPALINY, PAOOUNX, CITY)KAIlWX U HAaCeIeHHs Ha CITydail BOSHUKHOBEHHS T10Kapa ¥ OPraHU3aIHI0
9BaKyal[{H JIFOZEH;

OCHOBHBIE BH/Ibl, KOJIMUECTBO, pasMelleHue u obciyxuaHue noxapHoi texauku mo F'OCT 12.4.009. [Ipumensiemas noxapHasi TEXHUKA JODKHA
obecrieunBath YPEKTHBHOE TYIICHHE MT0Kapa (3aropanust), ObITh OE30MACHON YISl IIPUPOIBI U JTIONICH.

IIPHJIOJKEHUE 1
Obsizamenvhoe

TEPMUHBIL, TIPUMEHSIEMBIE B HACTOSILLIEM CTAHJIAPTE, 1 UX IIOSICHEHUS

Tabmuua 1

Tepmun Tlosicuenue
[oxap Ilo CT COB 383.

ITpumeuanue. OHOBPEMEHHO B HACTOSIIEM CTaHIApTe IO IOXKApOM IOHUMAeTcs IpOLecC,
XapaKTEepU3YIOLMICS COLMATBHBIM H/MIIM SKOHOMUYECKUM YIIEPOOM B pe3ylIsraTe BO3CHCTBHS Ha JIONeH
W/WIM MaTepuaibHble IEHHOCTH (JAKTOPOB TEPMHYECKOTO PA3NIOKEHUS M/HITM TOPEHHUS], Pa3BUBAFOLMICS
BHE CIIELIUATBHOIO 04ara, a TAIoKe IPUMEHSIEMbIX OTHETYIIRIIIX BEILECTB

Cucrema HO)KapHOﬁ 0€30IacHOCTH Komrneke OpraHn3alfMOHHBIX MepOHpI/ISITI/If/i U TEXHUYECKHMX CPEACTB, HaIIPaBJICHHBIX Ha
MPEAOTBpAICHUE I10Kapa U ymep6a OT HEIo




YpoBeHb 0XKapHOH OIACHOCTH

YpoBeHb obecTieUeHNS TOKAPHON
Ge3omacHoCTH

Ortka3 cucteMsl (3JIEMEHTOB)
HOXKapHOH 6e301acHOCTH

[No>kapoonacHslit 0TKa3
KOMIUIEKTYIOIIETO W3S

OOBEKT 3aMTHI

YeroiunBoCTh 00BEKTa IIPH IOXKape
Hcrounuk 3axuranus
I'oprouas cpena

IoxapHas onmacHOCTs 0OBEKTA

[NoxxapHas 6e30MacHOCTb

Cucrema npeaoTBPAIICHUS TT0XKapa
OmnacHblii fakTop moxxapa

Cucrema MpOTUBOMOKAPHOH 3aIHTHI
[potuBobIMHASL 3aLTA
T'oprouects

[penensHo nomycTuMoe 3HaYeHUE
OIacHoro (aKTopa Mokapa

Kputiyeckast mpoaoIDKUTEIBHOCTD
nokapa

Tpomyxiust

KomnmaecTBeHHast orieHKa BO3MOYKHOTO yLLEp6a OT IOKapa

KomnmuecTBeHHas OlieHKa MpEeAOTBPALLIECHHOIO ymcp6a TIpy BO3MOKHOM ITOKape

Orkas3, KOTOpbI MOXXET NMPUBECTH K BOSHUKHOBEHHIO TPEAENIBHO JOIYCTHMOTO 3HAYEHHs OIACHOTO
(pakTOpa mokapa B 3alMIIAEMOM 00beMe 00BEKTa

OTKa3 KOMIUIEKTYIOIIETO W3JeNNsl, KOTOPBI MOXKET MPHUBECTH K BO3HHKHOBEHHIO OIACHBIX (AKTOpPOB
TIo’kapa

3,I[aHI/I€, COOpYKCHHE, MNOMCHICHUE, IIPOLECC, TEXHOJIOIMYCCKasl YCTAHOBKA, BCIICTBO, MaTepHall,
TPaHCIIOPTHOE CPEACTBO, U3JICIINUA, a TAKKE UX 3JIEMEHTBI U COBOKYITHOCTH. B cocraB obbekra 3allMThI
BXOOUT U YCJIOBCK

CBoiicTBO 00BEKTa MPEIOTBPAATL BO3NCHCTBHE HA JIONCH M MaTepHabHBIC IIEHHOCTH OMACHBIX
(haKTOPOB TIOKapa M NX BTOPUUHBIX ITPOSIBIICHUIT

CpencTBo SHEPreTHIECKOTO BO3ICHCTBY S, HHUIMHPYOIIEE BOSHUKHOBEHNE TOPEHU

Cpena, criocobHast CaMOCTOSITENTBHO TOPETH MOCTIE YIAIEHUs HCTOYHNKA 3aXKUTaHHs

Ilo 'OCT 12.1.033.

IMpumedanre. OTHOBPEMEHHO B HACTOSIIEM CTaHIAPTE IO MOXApHOH OMACHOCTBIO ITOHMMAeTCs
BO3MOXXHOCTh MPHUYMHEHUs ymepda omacHeIME (aKTopamMy MOXKapa, B TOM 4YHCIIE HX BTOPHYHBIMI
TIPOSIBIICHUSAMH

IIo 'OCT 12.1.033
IIo 'OCT 12.1.033
Ilo I'OCT 12.1.033
IIo I'OCT 12.1.033
ITo I'OCT 12.1.033
Ilo CTCOB 383

3HaueHHE OMAcHOTO (JAKTOpa, BO3NCHCTBHE KOTOPOTO HA UYeIOBEKA B TEUCHHE KPUTHUYECKON
TIPOJIOJDKUTENIFHOCTY TIOXKapa HE NPHBOAWT K TPaBMe, 3a00NIEBAHMIO WIIM OTKIOHEHHIO B COCTOSIHHHU
37I0pOBBS B TEUCHHE HOPMATHBHO YCTAHOBJICHHOTO BPEMEHH, a BO3JCHCTBUE Ha MaTEpUAIBHEIC IEHHOCTH
HE TIPHBOJMT K IOTEPE YCTOIIMBOCTH 00BEKTA IIPH TTOXKape

Bpems, B TedeHHE KOTOPOTO JAOCTHIAeTCsl MPENeNbHO JOMYCTHMOE 3HAYEHHE OIMacHOro (akropa
MOXKapa B YCTAHOBJICHHOM PEXXHME €10 W3MEHEHHST

CornacHo 3akony CCCP "O kavecTBe NPOIYKIUH M 3aLMTE IpaB noTpeOrTesns

* Ha Tepputopun Poccuiickoii @enepariu neiicteyer 3axon Poccuiickoit denepanun "O 3aumte npas notpeduteneii” ot 07.02.1992 N 2300-1. -

HpI/IMe‘IaHI/Ie HM3rOTOBUTEIS Oa3bl JIaHHBIX.

(M3menennas penaxis, Mam. N 1).

IIPUJIO’KEHHE 2
Obsizamenvhoe

METO/I ONIPEJEJIEHMS YPOBHS OBECIIEYEHMS ITOKAPHOI BE3ONIACHOCTH JIFOJAENR

Hacrosiumii MeTo/1 ycTaHaBJIHBAET TIOPSIOK pacueTa ypoBHS 00ECIICUCHHS TI0KAPHOI OE30MacCHOCTH JIFONEH 1 BEPOSITHOCTH BO3IEHCTBHUS OITACHBIX
(hakTOpOB TIO’Kapa Ha JIFOZIEH, a TakoKe 000CHOBaHMS TPeOOBaHMUHT K S(PEKTUBHOCTH CUCTEM 00ECITeUCHHS TI0KAPHOI OE30ITaCHOCTH JTFONCH.

1. Cyumocts MeTOa

1.1. Iloxazatenem OLIEHKM YpOBHS OOECTICUEHHS IMOKapHOW OE30MacHOCTH JIFoNeH Ha OOBEKTax SBJACTCS BEPOATHOCTH IPENOTBPAILCHUS
Bo3aeicTBHSA ( pB) omnacHbIX (paxropoB noxkapa (ODII), nepedeHb KOTOPBIX OMPEICIIACTC HACTOSIIMM CTaHIAPTOM.

1.2. BepositHocTh nipefioTBpatieHns BozzaercTust O DI onpenenstor i NoXapoornacHOH CUTYalluH, IIPU KOTOPOH MECTO BOSHUKHOBEHMS ITOXKapa
HaXOAWTCS Ha IIEPBOM 3Take BOIIM3M OHOTO U3 9BAKYAIIOHHBIX BBIXOZIOB 3 3IaHUS (COOPYKCHH).

2. OcHOBHBIE pacyeTHbIC 3aBHCHMOCTH



2.1. BepostrHocts nipeniotpatenns Bosaerictsust OPIL ( £,) Ha rozeil B 06beKTe BBIMUCILIOT 110 Qopmyne
B =1-0, )
[he (. - pacueTHas BepOSTHOCTH Bo3zelicTBust ODII Ha OTAENBHOIO YEIOBeKa B IO
YpoBeHb obecrieueHusi 0E30MacHOCTH JIIOICH TPH TOXKapax OTBeYacT TpeOyeMOMYy, ECIi
Cs S Q50 @
TIE (F - JIOMYCTHMas BEPOSTHOCTH BozaeiictBust O®DII Ha OTIENBHOTO YEIOBEKa B IO/,
JlonycTiMyro BepOSITHOCTb (¥ TPHHMMAIOT B COOTBETCTBHH C HACTOSIIFM CTAH/IAPTOM.
2.2. BeposATHOCTS ( () BEIYMCIIEOT U1 JIOACH B KKIOM 37aHMH (IOMELEHNMH) 110 fopMyIie
O = On(I-F)(1-R,)» )
Ihe (. - BEPOSTHOCTD [I0Kapa B 31aHUH B TOL;
P, - BEPOSTHOCTb 9BaKyal[HH JIFO/IEN;
E,, - BEPOATHOCTh d(eKTHBHON PabOThI TEXHMYECKHUX PEIEHHH IPOTHBOMOKAPHON 3aIIHTHL.
2.3. BepoATHOCTB 3BaKyaluy ( £, ) BBIMHUCISEOT 10 (hopmyJie
5 =l_(l_‘%.n)(1_Pu.B)’ @
IIe F, . - BEPOATHOCTB SBAKYallHH 110 9BAKYAIIMOHHBIM ITyTsIM;

Pn.:B - BEPOATHOCTD 3BAKYyalllH 10 HAPYKHBIM 5BAKyallHOHHBIM JIECTHULAM, TIEPEX0JaM B CMEKHbBIC CEKIIMH 3JaHM .

2.4. BepOSITHOCTS ( £, | ) BBIYHMCIISIOT [0 3aBUCUMOCTA

Tep &
fnr " ‘p JECHH £ < Ty <(zp +og,)
TH.B
Pun {0999, eomt (t * 1) S )

0

. ECHE 2 Tgg,

TIe g, - BPEMS OT HaYaya moXapa 110 ONOKMPOBAHHS YBAKyAMOHHBIX ITyTel B pe3yIBTaTe pacnpocTpaneHus Ha Hux O®II, mMeronmx mpenensHo

JIOITYCTUMBIE TSl JIFOICH 3HAYCHIS, MHH;

!'p - pacu€THOE BPEMS dBaKyallun Hmﬂeﬁ, MUH;
Tys ™ MHTEpPBAJI BPEMCHU OT BOSHMKHOBCHMS ITOXKapa N0 Havayla O9BaKyallun J'IIOIIeﬁ, MMUH.

PacuerHoe BpEeMs SBaKyallun JIONEH M3 TTOMEIICHUH W 3IaHHi YCTaHABJIMBACTCA MO PACUCTy BPEMCHU [ABUIKCHUS OJHOIO MJIM HECKOJIbKHX
JIFOZICKUX TIOTOKOB Y4€PE3 3BaKyallUOHHBIC BBIXO/IbI OT Haunbosee YAQJICHHBIX MECT Pa3sMEILICHU S JOJEH.

Ilpu pacuere Bech IyTh ABMKEHUs JIIOACKOTO IOTOKA MOApA3IeiAeTca Ha ydacTKu (IIPOXOA, KOPUJIOp, JBEPHOI IpoeM, JIECTHUUHBIN Maplll,
TamOyp) JVIMHON }, M NMPUHOH §,. HauanbHBIME ydacTKAMHU SBILTFOTCS MPOXOMIBI MEXTY PAOOUMME MeCTaMU, 00OPYIOBAHHEM, PIAMK KPECE U T.II.

Ilpu ompeneneHUN pacyeTHOrO BPEMEHH [UIMHA M IMPHHA KHKIOTO ydacTKa IyTH 3BaKyallMd IPUHHUMAIOTCS IO IpoekTy [limHa myru mo
JIECTHUYHBIM MapIpM, a TakoKe IO MaHIycaM M3MepseTcs O JIMHe Mapim. J[mMHa myTw B ABEPHOM IpoeMe NMPHHHMAETCs paBHOH Hymo. [Ipoem,
PAacIIONIOKEHHBIH B CTEHE TOMIMHOM Oomee 0,7 M, a Taroke TaMOyp CIIEQyeT CUMTATh CaMOCTOSITEIBHBIM yJacTKOM TOPH30HTAIBHOTO ITyTH, HMEIOIIM
KOHEYHYIO [UIMHY /; .

PacuerHoe BpEMs OBaKyalluu JIFOICU (3p) CJIEAYET OIPEALIIThL KaK CyMMY BPEMCHU JIBUKEHUS JIFOACKOIO ITOTOKA I10 OTAC/IBHBIM YJaCTKaM ITyTH i

110 Qopmyre

by =4 *ig ity ©)

P
e i BpEM: IBUIKEHUS JIFOACKOIO ITOTOKA Ha [IEPBOM (Ha‘IEUH)HOM) Y4acCTKe, MUH;

B85, 0 - BpEMs1 IBUKEHUS JIFOJACKOIO IMOTOKA Ha KaK/1I0M U3 CIIEYIOMX ITOCJIE IEPBOI0 Y4aCTKE MyTU, MUH.

Bpewmst ABHKeHHS! JFOZCKOIO MOTOKA I10 IIEPBOMY Y4aCTKy IIYTH (7 ), MHH, BBIMUCISIOT 110 (hopmyIie



4 ==, ™

=

e j - JUIMHA [IEPBOTO YHacTKa IyTH, M;

W - 3HaQ4YE€HUE CKOPOCTHU [JIBUXKEHUS JIFOICKOIO II0TOKa I10 FOPU30HTAJIbHOMY ITYTHU Ha IIEPBOM YJaCTKE, M/MI/IH, OHpPEaCIACTCA 110 Tabn.2 B
3aBUCUMOCTH OT IUIOTHOCTH [) .

ILIOTHOCT JIFOZCKOTO  MOTOKA ([ ) HA MEPBOM YHacTKe IyTH, M2/M2, BBIMHUCISIOT 110 opmyre

- 8
D I ®)

[Ie J - YMCIO JIFOZICH Ha TIEPBOM YJacTKe, Yell.;

f - CpeaHss IIIOMIAIb I‘OpI/ISOHTaJIBHOﬁ TIPOCKI MU YEJIOBEKa, IPMHUMaeMast paBHOfI, M2:

B3pociioro B gomamei onexne 0,1
B3pOCIIOTO B 3UMHEH OfIeKIIe 0,125
TOJPOCTKA 0,07

&, - LLMPUHA IIPBOTO YUACTKA [yTH, M.

CKOpOCTD v ABHKCHHSI JIFOLCKOTO TI0TOKA HA y4aCTKaX MYTH, CICAYIOLIX [OCHE TIEPBOIO, IPUHMMACTCS 110 TablL.2 B 3aBUCHMOCTH OT 3HAYCHHSI

MHTCHCHBHOCTH JBM)KCHHS JIFONCKOTO TIOTOKA IO KXKIOMY U3 3THX Y4acTKOB ITyTH, KOTOPOE BBIYMCIIIOT VIS BCEX yJACTKOB ITYTH, B TOM YHCIIE U VIS
JIBEPHBIX TIPOEMOB, 110 (opMyIe

4 = fh‘—l;:‘—l , ©)
;
e 4,8y - IMPUHA PACCMATPUBAEMOIO ;-TO M MPEIIECTBYFOIETO EMY YIacTka MyTH, M;
g;,g;_1 - 3HAUCHUS MHTEHCHBHOCTH JBHMKCHMS JIONCKOTO MOTOKA MO PACCMATPUBAEMOMY ;-My M TPEIIECTBYIOEMY YJacTKaM ITyTH, M/MHH,
3HQYCHAC WMHTCHCHBHOCTH MBMIKCHMS JIFOICKOTO IIOTOKA HA IICPBOM YYacTKe NyTH (g =g,_;), ONpeAensemMoe 1o TablL2 MO 3HAMCHHIO [,
YCTaHOBJICHHOMY 110 (popmyie (8).

Tabmuma 2
IInotHOCTB I'opuzoHTanbHbIH JlBepHoit JlectHunia BHU3 JlectHuua BBEpX
MOTOKA [y, M2/M2 MyTh poeM
CkopocTthb Nuren- Nuren- CKopocTb v, NuTencuBHOCTh CkopocTb 1+, MuTencuBHOCTD
v, M/MUH CHUBHOCTh CHUBHOCTh M/MHH ¢ , M/MHH M/MHH g , M/MHH
¢ , M/MHH g , M/MUH
0,01 100 1 1 100 1 60 0,6
0,05 100 5 5 100 5 60 3
0,1 80 8 8,7 95 9,5 53 53
0,2 60 12 13,4 68 13,6 40 8
0,3 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 6onee 15 13,5 8,5 8 7,2 11 9,9

IMpumeyanve. TabnmiyHOe 3HAYCHHE MHTCHCHBHOCTH JIBIDKCHMS B JBEPHOM IIpoeMe IpH IuioTHocTH motoka 0,9 u Goree, paBHoe 8,5 M/MuH,
YCTaHOBJICHO U JABEPHOTO NpoeMa HMPHHOM 1,6 M u Gonee, a MpH ABEPHOM IpOeME MEHBIIRH HMPHUHBI 5 WHTCHCUBHOCTb JBMKCHHS CIIETYeT
onpenensrs 1o ¢opmyne g =2,5+3,75 5 .

Ecnu 3nauenue 4, , onpenensiemoe 1o ¢opmyie (9), MEHbIIE UM PABHO 3HAYEHHIO ¢ .. , TO BPEMS JBIKEHHS 110 YHACTKY MyTH (z; ) B MUHYTY

=L (10)

TIpU 3TOM 3HAYCHUA & oy CJIEAYET NIPUHUMAThL PaBHbIMH, M/MUH:



JUTISl TOPU3OHTANIBHBIX ITyTeH 16,5

JUTSI IBEPHBIX IIPOEMOB 19,6
7151 JIECTHUILIBI BHU3 16
JUTSL IECTHULIBI BBEPX 11

Ecim 3navenve g,, onpenenennoe no ¢opmyne (9), 6ombue ¢, .., TO IHMPUHY &, NAHHOTO YJacTKa IyTH CIEAYET YBENMYMBATL HA TAKOE

3HaueHHe, TIPH KOTOPOM COOIMIONIAETCS YCTIOBHE
Gi S Gy - 11

Ipu HeBO3MOXKHOCTU BBINOIHEHUS YciIoBUs (11) HHTEHCHBHOCTD M CKOPOCTH JBMIKCHHS JIFOICKOTO MOTOKA IO YJacTKy IIyTH ; ONpPENEILIOT 110
Tabn.2 npu 3HaueHnn = 0,9 u Gonee. [Ipy 3TOM OIDKHO yINTBIBATBHCS BpEMS 3a€PIKKHU ABIKEHUS TOJeH 13-3a 00pa30BaBIIETOCS CKOTIICHHSL.

Tpy civsHMY B HAYAIE YIACTKA ; IBYX M OOJIEE JTFONICKAX TIOTOKOB (YEPT. 1) MHTEHCHBHOCTD IBHIKEHHUS (g; ), M/MAH, BBIMHCTISFOT 11O (opMyIie

g1 8,
q1_=E;1 11, (12)
&
TI€ g;_y - AHTEHCUBHOCTH JBMKCHU JIFOJICKUX TIOTOKOB, CIIMBAIOLIMXCS B HAYase y4acTka ; , M/MUH;
51-_1 - IMPUHA YYACTKOB ITYyTU CIIUSHUS, M,
&; - LLMPHHA PACCMATPHBACMOI0 YYAaCTKaA ITyTH, M.
-
A
A Havgme
:‘ywecmm 7
& |
——
-t

UYepr. 1. CnusHUE JTIOICKUX TOTOKOB

Ecim 3naenme g, , onpenenennoe no gopmyne (12), Gombre 4, ., TO MHMPUHY & JAHHOTO y4acTKA IYTH CIEIYET YBENMYUBATH HA TAKYIO
BENMYMHY, YTOOBI coOmozainock yeiosue (11). B atom ciydae Bpemst ABMKEHUS 10 YIacTKy ; onpenersiercs no ¢opmyre (10).
2.5. Bpemsl g, BBIYHMCIISIOT ITyTEM PAcyeTa 3HAYEHUH JOMYCTUMON KOHIEHTpauy bva U apyrux O @I Ha 5BaKyallMOHHBIX MyTSX B PA3MYHbIE

MOMEHTBI BpeMEHH. JIOMyCKaeTCs BpEMSI ¢, IPUHMMATb PABHBIM HEOOXOIMMOMY BPEMEHH JBAKYAUH £ - .

Heobxomimoe Bpemst 9BaKyallii PacCUUTBHIBACTCS KAK IIPOM3BEICHNE KPUTHIECKOH TS YeIoBeKa TPOIOJDKUTENIHHOCTH MoXKapa Ha Kod(pHIeHT
6e3omacHocTy. [Ipemonaraercs, 9To KayKIpIi OMacHbIH (AKTOP BO3IEHCTBYET Ha YelIoBeka HE3aBUCHMO OT APYIHX.

Kputnueckast npofoIbKUTENIBHOCTD 10Kapa JUIs JIFoNeH, HaXoAAIMXCs Ha 3TaXe odara Ioykapa, OIPEeeNsiercs U3 YCIOBUS JOCTIKEHUS] OMHUM U3
OO®II B mo3TaXKHOM KOPUIIOPE CBOETO MpeeIbHO JOIMYCTHMOIO 3Ha4eHHS. B kadecTBe KpUTEpHs ONMAcHOCTH IS JIIONEH, HaXOMAIMXCS BBILE odara
MOKapa, PacCMATPUBACTCS YCIOBHE AOCTIKEHHUS oqHIM 13 ODII mpenenbHo J0mycTUMOro 3Ha4eHNs B IECTHUYHON KIETKE HA YPOBHE 3TaXKa I0oXKapa.

3HaueHUsI TeMITepaTypbl, KOHIEHTPAINi TOKCUYHBIX KOMIIOHEHTOB IHPOIYKTOB TOPEHHUS M ONTHYECKOH IUIOTHOCTH AbIMA B KOPHIOpE ITaxka
MOXKapa W B JICCTHUYHOHM KICTKS ONpPENEIIOTCS B PE3yIsraTe PeIleHHs] CUCTEMBbl YpaBHEHHH Teruiorazoo0MeHa Uil NMOMEIEHHH odara Io)kapa,

TIO3TaXKHOT'O KOpHUJiopa u JICCTHUYIHOM KIICTKH.

ypaBHeHl/Iﬂ JBW)XCHHSA, CBA3BIBAIOIIME 3HAYCHUS IEPENAZIOB [laBI[eHI/Iﬁ Ha InpoeMax € pacxogaMu 4€pe3 MpoeEMbl, UMEIOT BU|

G = sign (AP)B(yy = 1) 258 3

TIE 3 - PACXOJ Yepe3 MpoeM, Kr-c-1;
¢t - KoadprrreHT pacxoza mpoema (= 0,8 11 3aKpBITBIX MPOeMOB | i = 0,64 I OTKPBITHIX);
B - IMPUHA TIPOEMOB, M;
9.y~ HYDKHSISL 1 BEPXHSS IPAHALIBI TIOTOKA, M;

;j' - INIOTHOCTB I'a30B, IIPOXOJAIIMX YCPE3 IIPOEM, KI"M-3 |



AP - CPCIHHH B MpPeNCNaX y. y; TeEperaj MOMHBIX JapieHuii, [Ta.

Hxwss u BEPXHSAA TPAHULIBI ITIOTOKA 3aBUCAT OT ITOJIOKEHHS ITINIOCKOCTH PABHBIX JTaBJICHUIN

£ -F
yo- BB 04
g(uo_;'_voi)

e F PJ - CTaTUYECKOE JABJICHUE HA YPOBHE MOJIa ;-TO M j -T0 NOMeILeHUH, [1a;

Pjnoz' - cpem{eo%eMHLIe IUIOTHOCTH TIa3a B j-M M j-M IIOMCIICHUSIX, KI'M -3 ;

g - YCKOpEeHHE CBOOO/THOTO MAJCHHs, M C-2 .

Ecnu nyoTHOCTb PaBHBIX JIABJICHMH PacroNaraeTcsl BHE TPAHHUIL PacCMAaTPHBAEMOTO TIpoeMa (yy £ Jy HMIH yj 2 ky), TO TIOTOK B MPOEME TEUET B
OJy CTOPOHY 1 TPAHHLIBI TIOTOKA COBNIANAIOT C (M3HYECKIMH IPAHULIAMH IIPOEMA Jy W i, . [lepenan masnenmii (ap ), Ila, B 9T0M Cityqae BHMUCIIOT
1o opmyre

AP =R =P+ gliy +in oy o, )12 (13)

EcM myocKoCTh paBHBIX IABJIEHHH PACTIONATAETCS B IPAHULIAX TIOTOKA (4 < yq < 4y ) TO B TIPOEME TEKYT JIBA MOTOKA: U3 j -TO IOMEUEHHUSA B j -€ H

W3 j-TO B ; -€. HIKHHI IOTOK MMeeT TPAHHUIIBL jy My, IEPENajt TABIEHHs AP JUI 5TOTO NOTOKA OMpesienseTcs o dopmye
M=ﬁ_%'+8(.yﬂ+h‘l)(z°;'_-oz')’f2' 16
TloTOK B BepXHeil YacTH TPOeMa NMEET TPAHHLIBL fy U , TIEPENaj IaBieHus (Ap ) Ji1sl HEro paccuuThIBaeTes 1o dopmysie
AP:B'_%'"«%'(}Q +J”D)(fjj_pi)’f2' an

3HaK pacxofa ra3oB (BXOMIIMI B IMOMEIEHUE PACX0J] CUNTACTCS MONOKUTENbHBIM, BBIXOJAIMI - OTPULIATENIbHBIM) U 3HAYEHUE 7 3aBHUCHT OT
3HaKa [epernasia JaBIeHuN

—l,,"o”=,oi mpu AF <0
+L P =p; mpm AP0

5. sign( AP) = as)

YPaBHeHI/Ie Oasanca Macchl BBIPAKACTCS 3aBUCUMOCTBIO
dlpiVialde=w+ 3G -20y | (19)
i k
IIe VJ - 00BEM IIOMEIICHHMS, M3 ;
i- BpeMﬂa C
W - CKOPOCTB BBITOPAHUSI IOKApHOI Harpy3KH, Kr-c-1;

220 - cymma pacxoJioB, BXOJAIIMX B OMELEHHE, KI-C-1
;

Z- GI: - CyMMa pacxod0B, BBIXOIAIIMX M3 IIOMCIICHHUSA, KIC-1 .
k

YpaBHEHHE SHEPIUHU U1 KOPUAOPA U JIECTHUYHOH KICTKU

d(Cop VT 1= Cy TG, - CpT, T 0)

e ., ', - YHCIbHAs H30XOpHast 1 n300apHast TEMIoeMKOCTH, Kk kr-1-K-1;
T;, T, - TEMIIEPATYPBI [A30B B ;-M U j -M MOMEIEHMsAX, K.

J

YpaBHeHHe OallaHCa Macc OTACIBHBIX KOMIIOHEHTOB ITPOIYKTOB TOPEHHS M KUCTIOPOZa

d(XL,jIOjVJ')"Idf =yl +ZXL,1'G;!' _Xl,j%gk 5 (2))]
i

roe X Tis X Li~ KOHLICHTpaMs 7, -TO KOMIIOHCHTA IIPOYKTOB TOPCHUS B j -M M ; -M IIOMCIICHUSIX, "K' -1 ;

L - KONHYECTBO J,-TO KOMIIOHEHTA IPOIYKTOB [OPCHHs (KUCIOPO/a), BBIICILIOLCTOCs (ONIOLRIOIIETOCS) IIPH COPAHUH OJHOTO KUJOIpamMmMa
HO>KAPHOM HArpy3KH, KI"KI-1.

YpaBHeHHe OataHca ONTHYECKOH TIOTHOCTH JIbIMa



Vydp ; Fdt =Dy + 3030 —ﬁj%G;c, 22)
-

TAC 4i; iy - ONTHUECKAS TUIOTHOCTH IpIMA B J-M M ;-MIoMelgeHusx, Hn'm-1;

1, - MBIMOOOPasyIONRAs CIOCOOHOCTD TIOKAPHOH Harpyskd, Himmz kr-1.

Ornrrrueckast INIOTHOCTD JbIMa IIpru O6I)ILIHI>IX YCIOBHAX CBA3aHa € paCCTOSHUEM HpeﬂeﬂbHOfI BHUJUMOCTHU B IbIMY COOTHOLIICHUEM
= . 23
I = 238/ (23)

3HaucHHE BpEMCHU Hadalla SBaKyallind Tys JUIA 3JaHUKU (COOpy)KeHI/II/I) 0e3 cucreM OHOBCIHCHUS BBMMUCIIIOT I1I0 pe3yibraraM HCCICAOBAHUA

ITOBEICHUS JTFOJICH TIpy IOKapax B 3JaHUAX KOHKPETHOIO Ha3HAYCHU .

le/l HaJIM4YMX B 3/ITaHUU CHUCTEMbI OIOBEICHHUSA O MOXKAapEe 3HAYCHUEC Ty IMPUHUMAKOT PaBHBIM BPEMCHU Cpa6aT]>IBa.HI/I$I CUCTEMBI C YIETOM €€

MHEPLUUOHHOCTU. [Ipn OTCYTCTBUM HEOOXOAMMBIX MCXOIHBIX JAHHBIX UL OIPEETICHNUs BpEMEHN Hadajla 3BaKyallid B 3aHMAX (COOpYKeHWUsX) 6e3
CHCTEM OTIOBELIEHHS BETMUUHY ¢, , CIEIYeT IPUHUMATE PaBHOH 0,5 MUH - 1 9TaXa IOXapa U 2 MUH - JUIAl BHILEJEKAIMX STAKEH.

Ecm MecToM BO3HUKHOBEHHS TT0Xapa SBIACTCS 3AJIbHOE TTOMEIIRHHE, TIE TT0Kap MOXKET OBITh OOHApY)KeH OTHOBPEMEHHO BCEMH HAXOIAMIICS B
HEM JIFO[IBMU, TO 7, JIOIIYCKACTCS IPUHUMATH PABHBIM HYJII0. B aTOM cityyae BepositHOCTS ( 5, o ) BBIYHCJISIFOT 110 3aBUCUMOCTH
0999 ecnu ty o A

= 24
o a, BLMHLy LA @9

TIE £,z - HEOOXOIMMOE BPEMS DBAKYALMH U3 3ATbHBIX ITOMEIIEHUH.

[Npumeuanue. 3naHnamu (COOpYKEHHAMU) O€3 CHCTEM OIOBEIIEHHS CUMTAIOT T 3AHUS (COOPY)KEHHs), BOSHIKHOBEHHE TI0XKapa BHYTPH KOTOPBIX
MOXKET OBITh 3aMEYEHO OJTHOBPEMEHHO BCEMH HAXOAIIMIICS TaM JIFOIBMU.

Pacuer i TIPOU3BOAUTCA I HanboJIee OMacHOro BapuaHTa pasBUTHUS T10Kapa, XapaKTePU3YIOILICTOCA HAUOOJIBIIM TEMITOM HapacTaHus OdIl B
paccMaTtpruBacMoOM IMOMEIICHUU. CHavana PacCUUTHIBAIOT 3HAYCHUS KpI/ITI/I'{eCK[)ﬁ TMPOJOJDKUTEIBHOCTU TOXKapa (!'Kp) II0 YCJIOBUIO NOCTUKCHUS

kaxapM u3 ODIT rpenenbHo I0MYCTUMBIX 3HaUeHUH B 30HE NPeObIBaHuS JIIoIeH (paboueii 30He):
T10 TIOBBIILICHHOM TeMIIepaType

1in
D 1) PO I @5)

14 273+gz|[ 7 O-ewg

.
I

T10 MOTEPE BUAUMOCTH

B |, ¥in(05es
A IggBD 2

; (26)

T10 MOHN?KEHHOMY COACPKaHUIO KUCIOPOJaa

) lin

22 = E].n I] - 0.044 ) @7
T4

B
201 40972
s

-1 1in
T _ Em[l— VI , (28)

110 KayKJIOMY U3 I‘a3006pa3HLIX TOKCUYHBIX IPOYKTOB TOPECHUST

¥4 Blz
[ 5 - Pa3MEpHBI KOMIUIEKC, 3aBUCSIIMI OT TEIUIOTHI CTOPAHHMSI MaTepHalia i CBOOOIHOIO 00beMa ITOMEIICHUSL, KT
£y - HaYaIIbHas TEMIIEPATYPA BO3IyXa B OMEEHHH, °C;
# - TIOKA3aTeNh CTENCHH, YIHTHIBAIONIN H3MEHEHHE MACChI BHITOPAOIIETO MAaTEPHAIa BO BPEMECHH;
4 - Pa3MEpHBIif MapamMerp, Y4HTHIBAIOLMIN YIEIbHYIO MACCOBYIO CKOPOCTh BBITOPAHHSI TOPIOYETr0 MaTepraia 1 IUIOMRIb IT0Kapa, Kr'c-n ;

z - Oe3pasMepHBIi MapaMeTp, YIUTHIBAIONWMI HepaBHOMepHOCTH pactpezneneHnss ODII mo BeIcoTe MOMEeHUST;

(> - HU3IAS TEMIOTa cropanus Marepuana, M/Dx-kr-1;



Cp - yZenbHas 1300apHast TeII0eMKOCTb raza, MJbx-kr-1 -K-1;
® - KOO(QHIIUEHT TEIIONOTEPb;

7 - KOO(QHUIIMEHT NOIHOTHI TOPCHUST;
17 - CBOOOMTHBII 00BEM IIOMEIICHHS, M3 ;

o - KOO(XUIMEHT OTpaXKeHNS MPESAMETOB Ha IyTSIX 3BAKYaLlHH;
& - HayabHast OCBEIICHHOCTB, JIK;

Iy, - TIPEICIIBHAS IATIBHOCTD BUWIMOCTH B JIBIMY, M;

B, - MIMOOGpasyro@s CIIOCOOHOCTH ropsero Marepuana, Hiomz2 - kr-1;

7. - YICNBHBIN BBIXO/ TOKCHYHBIX Ia30B IIPH CTOpaHHHU | Kr MaTepuaia, Kr'Kr -1 ;

¥ - TIpeIeNIbHO JIOMYCTHMOE COIEp)KaHWEe TOKCHYHOTO Ta3a B ITOMEICHUH, KI*M-3
(Xcog =011k M-3; X = 1,16 - 10-3 k0 - M-3; Xy =23 - 106 k0 M-3);

Lp,, - YACIIBHBIN PaCXoJ| KUCIIOPOZia, KT * KT-1.

Ecmm mop 3naxoM storapudma moiydaercst OTpuLaTensHoe uncio, To ganHbi OdII He npexactasister onmacHocTH. [lapaMeTp 7 BBIMHCILIOT 11O
dopmyre

Z=% exp[l,4§]>HpHH36Ma (29)
Ihe ; - BBICOTA paboyell 30HbL M;
& - BbICOTAa NOMEIIICHUS, M.
Onpenensiercs BbICOTa paboyeii 30HbI
b=k +17-0,55, (30)

TIE jr - - BHICOTA IUIONRKA, Ha KOTOPOH HAXOMATCS JIFOM, HaJ [OJIOM MOMEEHHSA, M,

& - Pa3HOCTB BBICOT [0JIa, PAaBHAs HYIIO MPH TOPU30HTAIHHOM €r0 PACIOTIOKECHUH, M.

Crnenyer UMETh B BHIY, YTO HaUOOJIBIICH OMACHOCTH TPH TOXKape MOJBEPraloTCs JIIOIM, HaXOIsIIpecs Ha Ooliee BbICOKOM oTMeTke. [Toatomy,
HaIpuMep, IpH ONpeeNieHHH HeOOX0IMMOro BpeMEHH 3BaKyalllH JIFONEH M3 mapTepa 3puUTEeIbHOIO 3a1a ¢ HAKIOHHBIM IIOJIOM 3HAYEHHE j CIEAyeT

HaxoIuTh, OPUECHTUPYACH HA HanOoJIeE BBICOKO PACIIONIOKEHHBIC PSJIbI KPECEIT.

[NapameTpbl 4 U » BBIUUCIAIOT TaK:
U151 CITy4asi TOPEHUsI KUIKOCTH C YCTAaHOBUBILEHCS CKOPOCTBIO

A=wp F, n=1
TIC v p - YICIBbHAS MACCOBAs CKOPOCTD BHITOPAHIS XKUKOCTH, K" M-2- C-1;

VTS KPYTOBOTO PacIpOCTPAaHEHHS ITOKapa

A=105¢ gz vP n =3
Iae v - JIMHEWHAs CKOPOCTb paCpOCTpaHECHUS IIJIAMEHU, M * c-1;

JUIsL BEPTUKAIBHON WJIM TOPU30HTAIBHOM ITOBEPXHOCTH T'OPEHUS B BUJE NPSMOYIOJIbHUKA, OJHA M3 CTOPOH KOTOPOIO YBEIMYMBAETCS B JIBYX
HAIIpaBJICHUSIX 32 CYET PACHPOCTPAHEHHs IJIaMeHHU (HarpuMep pacrpocTpaHeHHe OTHS B TOPH30HTAILHOM HalpaBJIeHHUH 110 3aHABECY [10CIIEe 0XBaTa €ro
IJIAMEHEM I10 BCEi BBICOTE)

A=ypvibin=2

TJi€ p - IePHEHINKYISIPHBIHN K HAIPABIICHHIO ABIDKEHUS INIAMEHH pa3Mep 30HBI TOPEHHS, M.
[pu oTcyrcTBIM CIeNUATBHBIX TpeOOBAHHUN 3HAYCHHS o M & MPHHUMAIOTCs paBHBIMA 0,3 11 50 JIK COOTBETCTBEHHO, a 3HAUCHHE 3@220 M.

Hcxonubie JIAHHBIC JJTA [IPOBEACHMS PaCYETOB MOT'YT OBITH B3SITHI M3 cnpaBquoﬁ JIMTEPATyphbl.



3 TOJTy4CHHBIX B PE3YIIbTATE paCiCTOB 3HAYCHUH KpI/ITI/I‘—ICCKOi;I TPOAOJDKUATEIIbHOCTH ITOXKapa BLI6I/Ipa€T Cs1 MUHUMAJIBHOC

T OB zOg z'r.r} . (€2))

£ =mm{frm’ wp - b e fep

KR

Heobxomimoe Bpemst JBaKyaluH IOIEH (z, ), MAH, M3 PACCMATPHBAEMOTO TIOMEIEHHUS PACCHHTHIBAIOT 110 (opMyIe

OBty (32)
50
Ipu pacniosio)KeHWM JIHOINEH Ha pa3IMYHbIX [0  BBICOTE  IUIOMRAIKAX HEOOXOMMMOE BPEMs 3BAKyalldH CIELyeT OIPENENISTh I KOKION
TIJIOILIAIKH.

L

CBOOOIHBI 00BEM IIOMEIIEHHSI COOTBETCTBYET PAa3HOCTH MEXAY T€OMETPHYECKM OOBEMOM M OOBEMOM OOOPYIOBAHHS WM TIPEIMETOB,
Haxomsmyxcst BHyTpH. Ecrm paccunTats CBOOOIHBIN 00BEM HEBO3MOXKHO, JOITYCKASTCS IPHHUMATB €10 paBHBIM 80% reoMeTpruieckoro oobema.

Tpy HaMYMK B 31AHMM HE3A/BIMISIEMBIX JIECTHAMHBIX KIETOK, BEPOSTHOCTD () JUIsl JIOZICH, HAXO/PIMXCS B OMEILCHHSIX, PACTIONIOXEHHBIX BBILLE
9Taka MOXKapa, BBIYUCIIIOT 110 (opMyrie

Q=Qr[(1_Pr[.3)' G3)
2.6. BeposTHOCTb 3BaKyaliuH JIOZIeH 7, 110 HApYXKHBIM 9BAKYALMOHHBIM JICCTHHLAM M JPYTUMH [yTSIMH SBaKyaliii IPUHUMAIOT pasHoii 0,05 - B
XUIBIX 31aHMsIX; 0,03 - B OCTAIBHBIX MTPH HAMMYKH Takux myreit; 0,001 - mpu uX OTCYTCTBHH.

2.77. BeposTHOCTB 3XpeKTHBHOTO CpabaThIBAHUS POTHBOTIOXKAPHOH 3AIMTEI 7 BEIMHCIIOT 110 (JopMyTe

s = 1-TI01-&)- (34)
i-1

IJI€ » - YUCIO TeXHUUECKUX PEILIICHUH IPOTUBOMNOXKAPHOM 3allMThI B 31aHUY;
R, - BEPOATHOCTB S(XPpEKTHBHOTO CPabaTHIBAHMSA j -TO TEXHHMYECKOTO PEIIEHHS.

2.8. Jlns sKcrutyaTupyeMbIX 30aHUE (COOpyKeHHH) BeposTHOCTh BozziercTBust ODIT Ha mmromelt mormyckaeTcst MPOBEPSTh OKOHYATENIBHO C
HCIIONTB30BAHUEM CTATUCTUYCCKIX JAHHBIX 1O (hopMyIie

Mﬁ

=2 35
@ == o (35)

Tae » - KO3(MUIIMEHT, YIUTHIBAIOIMI OCTPAJABIIX JIFOICH;

7 - PaCCMATPHBAEMBII IEPHO] SKCILTyaTAlMH OHOTUIIHBIX 30aHUH (COOPYKEHH), TOx;
M, - HCIIO XCPTB [I0Xapa B pacCMATPUBACMOM TPYIIIIC 3MAHMI (COOPYKCHHI) 3a IEPUOL;

N - o01Ie YMCIIO JHONEH, HAXOIIMXCS B 3/[AHASX (COOPY)KEHHAX).

OIHOTHUITHBIMY CUHUTAIOT 3IaHUS (COOpy)KSHI/IH) C OTMHAKOBOM KaTCFOpPICﬁ HO)KapHOﬁ OITaCHOCTH, OITMHAKOBOI'O q]yHKIII/IOHaIIBHOFO HasHa4CHUA U
C OJIM3KUMH OCHOBHBIMU IapamMeTpaMu: reoOMETpUveCKUMU pasMepamMy, KOHCTPYKTUBHBIMU XapaKTE€PUCTUKAMH, KOJIMYECCTBOM rop}(Heﬁ Harpysku,
BMCCTUMOCTBIO (‘II/ICJ'IOM mozel B S,HaHI/II/I), TIPON3BOACTBEHHBIMH MOIHOCTAMM.

3. OueHka ypoBHsi 00ecrieye Hust 0e30MacHOCTH JIIo/Ie i

3.1. Jlns MpOEeKTHPYEMBIX 31aHUH (COOPYKEHMI) BEPOATHOCTH MEPBOHAYATLHO OLEHMBAIOT MO (3) mMpy F,, paBHOH Hymo. Ecmu npu stom
BBITOTHSACTCA YCIOBHE (3 ¢ O, TO 0e30MacHOCTb JIFONEH B 3MaHHSX (COOPYKEHHSIX) obecrieueHa Ha TpeOyeMOM YpPOBHE CHCTEMOH MPEIOTBPAIlCHHS
B — E=E

T1oKapa. Ecma sto YCJIOBUE HE BBIIIOIHACTCS, TO pacHeT BEPOATHOCTH B3anmozeiictBuss O®PII Ha moneit QB CJIEAYCT NPOU3BOAUTL IO PACHETHBIM
3aBUCUMOCTSM, IIPUBEICHHBIM B pa3/:[2

3.2. lonyckaercs ypoBeHb OOecmedeHHss OGe30MacHOCTH Jofedl B 37aHMSX (COOPYKEHMSX) OLEHMBATH 10 BEPOATHOCTH (. B OZHOM HIM

HECKOJIbKHX ITOMCIICHUSIX, HaunOosee YAAJIEHHBIX OT BBIXO/JIOB B 6630nac1{y10 30HY (HanpnMep BEPXHUE STAXKU MHOTOITAXKHBIX 3}:[aHI/II\/'I),

IIPHJIOJKEHHE 3
Obsizamenvhoe

METO/ ONPEAEJEHVA BEPOATHOCTHU BOSHUKHOBEHUSA ITOXKAPA (B3PbIBA) B IIOKAPOB3PBIBOOIIACHOM OB BEKTE
Hacrosumii MeTon ycTaHaBIMBaeT HOPSAIOK pacueTa BEPOATHOCTU BOSHUKHOBEHMS II0XkKapa (B3pbIBa) B OOBEKTE U M3/IEIHUH.
1. Cyumocts MeTOAa

1.1. BeposiTHOCTH BO3HHMKHOBEHWS IOXKapa (B3pbIBa) B IO’KApOB3PHIBOONIACHOM OOBEKTE ONpENEIIOT Ha OJTarax ero IMpOeKTHPOBAHMS,



CTPOUTENBCTBA U SKCIITYaTaIINH.

1.2. Ina pacdera BEpOSITHOCTH BO3HHMKHOBEHHS IOXapa (B3pbIBa) Ha ICHCTBYIOIMX WM CTPOSIIMXCS OOBEKTaX HEOOXOIMMO pacIioararh
CTaTUCTUYECKIMH JaHHBIMA O BpPEMEHH CYIECTBOBAHHS PA3TMUHBIX IT0KapOB3PBIBOOIIACHBIX COOBITHH. BeposTHOCTh BO3HHKHOBEHHS IOXapa
(B3pbIBa) B HPOEKTHPYEMBIX OOBEKTAaX ONPENE/SIOT HAa OCHOBE IIOKasaTeNell HaIeKHOCTH JJIEMEHTOB OOBEKTa, ITO3BOJIIONMX PACCUHMTHIBATH
BEPOSITHOCTH TIPOM3BOZICTBEHHOTO O0OPYIOBAHHS, CHCTEM KOHTPOJSI M YIPABIICHUS, a TakkKe JPYTUX YCTPOHCTB, COCTAaBILIONIX OOBEKT, KOTOpHIE
TIPUBOJIAT K PETH3al[HH PasIMIHBIX I10’KApOB3PEIBOONIACHBIX COOBITHIA.

Iox mokapoB3pbIBOOMACHBIMU ITOHUMAIOT COOBITHS, pealu3alysl KOTOPBIX IPUBOIUT K 00pa30BaHHIO TOPIOYEH cpebl U MOSBICHUIO HCTOYHHKA
3QKUTAHUSL.

1.3. UncnenHsle 3HaYCHHUS HEOOXOOMMBIX U PACYeTOB BEPOSTHOCTH BOSHUKHOBEHHMS MOXKapa (B3phIBa) MOKA3aTeNel HAIGKHOCTH PA3THIHBIX
TEXHOJIOTHICCKUX allllapaToB, CHCTEM YIIPABJICHHUS, KOHTPOILS, CBSI3H M TOMY MOOOHBIX, HCTIONB3YEMBIX ITPH ITPOSKTHPOBAHNH 00BEKTa, HITH HCXOTHbIC
JIaHHBIE 1A WX pacyera BbIOMpatoT B coorBerctBuu ¢ [OCT 2.106, TOCT 2.118, T'OCT 2.119, TOCT 2.120, 'OCT 15.001%*, u3 HOpMaTHBHO-
TEXHUYECKOI TOKYMEHTAIIMH, CTAHIAPTOB U IaCIIOPTOB Ha 3JIeMEHTHI 00bekTa. HeoOxomMeble cBeIeHHsI MOTYT OBITH TIOTydEHBI B pe3yisrare coopa 1
00pabOTKN CTATUCTHYECKUX JAHHBIX 00 0TKA3aX aHATM3HPYEMBIX SJIEMEHTOB B YCIIOBHSIX SKCILTyaTaIlHH.

* B Poccwmiickoii @enepanuu aeiictsyer TOCT P 15.201-2000.

C60p HEOOXOMMBIX CTATUCTUYECKIX JAHHBIX IPOBOJIAT 10 €IMHOM IPorpaMMe, BXOASIIEH B COCTaB HACTOSIIETO METOIA.

1.4. TTo>xapoB3pBIBOONIACHOCTH JII00Or0 0OBEKTa OHPENEIISIETCs TT0KapOB3PHIBOOIIACHOCTHIO €I0 COCTABHBIX YacTel (TEXHONIOTHYECKUX allllapaToB,
YCTAaHOBOK, TIOMEIIEHUIA). BeposATHOCTL BO3HUKHOBEHHS M0Xapa (B3pbIBa) B 0OBEKTE B TEUEHUE TOAA (2(IT'3) BHIYMCIISIOT 110 (hopMyrie

n
Q(IT3)y = 1-T][1 - & ()]s (36)
i-1
e O, (FIT) - BEPOSTHOCTb BO3HUKHOBEHHUSI [I0KApa B ; -M IIOMEIIEHUH 00BEKTa B TEUECHHE TO/12;
# - KOJIMYECTBO MIOMEIICHHI B OOBEKTE.

1.5. Bo3HHKHOBeHYeE IOKapa (B3pbIBa) B JII0OOM M3 IIOMEIIEHHIT 00BeKTa (COOBITHE f777 ) OOYCIOBJICHO BO3HHKHOBEHHEM MOKapa (B3pbIBa) WM B
OIHOM W3 TEXHOJIOTMYECKHX allllapaToB, HAXOMIIMXCA B 3TOM MOMEIEHHN (coObITHE IITA; ), WM HEHOCPEICTBEHHO B OOBEME HCCIETyeMOTO

TOMEIIeHUsI (COOBbITHE g, ). BepositHOCTB (0, (7TIT) BBIMUCIISIOT TI0 topmyrte
G (I =1- H_ml[l - O (FTTA) b [1 - Q4 (FTO)) @37
i=

e Q g ( I TA) - BEPOATHOCTh BOBHMKHOBCHMA I10KAPA B -M TEXHOJIOTMYECKOM aImapare ; -ro HOMEICHUS B TCUCHUE T0J1a;

Q!. (HO) - BCEPOATHOCTH BO3HUKHOBEHUS I10Kapa B obbeMe i -T'O IIOMCIICHUA B TCUCHUC 1oJ1a,
w2 - KOJIMYECTBO TEXHOJIOIMYECKUX aIlliapaToB B ; -M [IOMEIICHUMU.

1.6. Bo3HHKHOBeHYE ITOapa (B3pbIBa) B JIFOOOM M3 TEXHOJIOTHYECKHX aIlIapaToB (COOBITHE 7T J.) WM HEITOCPEICTBEHHO B 00BEME IOMEIICHHS
(cobbITHE [T, ) OOYCIIOBJIEHO COBMECTHBIM OOPa30BAHUEM TOPIOMEl Cpeibl (COOBITHE 77 ) B PACCMATPUBAEMOM 3JIEMEHTE OOBEKTA U TMOSBIIEHUEM B
3TOH Cpefie MCTOUYHMKA 3aKuranus (coObitue zr3). Beposthocts (g, (770) ) wm (0 ;1 ITTA)) BO3HUKHOBEHUs 110’Kapa B PACCMATPUBAEMOM DIIEMEHTE

00BEKTa paBHA BEPOSTHOCTU OOBEAMHEHMS (CYMMBI) BCEX BOSMOXKHBIX IIOMAPHBIX MEpeceUeHUH (IIPOU3BEACHHI) CITydaifHBIX COOBITHI 00pa3oBaHMs
TOPIOYNX CPe ¥ TTOSBJICHNS HICTOYHUKOB 3>KUTaHUH

EN
G (I =y U U (T HE (39)
=l n=1

Ife i - KOIMYECTBO BUJIOB TOPIOYHX BEILECTB;
7 - KOIIMYECTBO HCTOYHMKOB 3aKUTAHHST;
I, - coObITHE 00Pa30BaHMSA j -1 TOPIOYEH CpebI;
H5,, - COOBITHE MOSBIIEHHUS 3 -TO MCTOYHUKA 3AKUTAHHUS;
[ - CHeLHaIbHbI CUMBOJI IepecedeHys (IIPOU3BEICHNST) COOBITHIA;

|J - CenUabHBIA CHMBON OOBEAMHEHHS (CyMMBI) COOBITHIA.
BeposttaocTs (0, (707) Wim (Qj (ITTA4)) BBIMMCISIOT II0 AIIPOKCHMUPYOLEH dopmyrne

E N
CITo) =1-TITT' (- - (FCy ) Q3,1 TC ), (39
k=1n=1



e {7y ) - BEPOATHOCTD MOSBIIEHHS B § -M DJIEMEHTE OOBEKTa J -i TOprOYeH CPe/Ibl B TEYEHHE TONIg;

(;(#43, 1 TC}) - YCOBHasA BEPOSTHOCTH TIOSBIEHUS B j-M DJEMEHTE OOBEKTA » -TO UCTOYHHMKA 3AKHTAHWS, CTIOCOOHOTO BOCIUIAMEHHTD j; -FO
TOPIOYYIO CPEzy.

2. PacyeTt BeposiTHOCTH 00pa30BaHuUsI I'OPIOYeii cpeibl

2.1. OGpazoBanue roprodeil cpepl (CoObITHE [, ) B PACCMATPUBAEMOM DJIEMEHTE OOBEKTa OOYCIOBIIEHO COBMECTHBIM TOSBJIECHHEM B HEM
JIOCTaTOYHOTO KOJIMYECTBA TOPIOMETO BEIECTBA WJIM Marepuana (CoObITHE ;g ) M OKUCIUTENsA (COOBITHE (7% ) C Y4ETOM MapaMeTpOB COCTOSHUS
(TeMIepaTypel, JaBIEHUA U T.JI.). BeposTHOCTh 00pasoBamms j-H roprouei cpempl (), (FC7)) MM Clydas HE3aBUCHMOCTH COOBITHH g W (OF
BBIMUCIIIIOT 10 hopMyIie

Oy (ICe) =0y (T8 ) G (OK,), k=0+100m -1, (40)
e (;(T'F;) - BCPOSTHOCTb MIOSBICHHS JOCTATOMHOTO JUls 00PAa30BAHMS TOPIOUCH CPE/Ibl KONMYECTBA j -TO TOPIOMEIO BCIECTBA B § -M YICMEHTE

00BEKTA B TEUECHHUE T0/1a;

Q!(OK' m) - BEPOSATHOCTb NMOABJICHUS NOCTATOYHOIO VTS 06pa3013aH1/1;1 rop}o{eﬁ Cpeabl KOJIMYECTBA pp; -I'O OKUCIIUTENA B ; -M DJIEMCHTE 00BeKTa B

TEYCHUC 1oaa,

k.1, - IOPSIIKOBBIE HOMEpa IOpIO‘{GfI CpEbI, TOPHOYCTO BEIECTBA U OKHUCIIUTEIIA.

2.2. TlosBrieHne B PacCMaTPUBAEMOM OJIEMEHTE OOBEKTA TOPHOYETO BEIECTBA j -TO BHJA ABISETCH CIEACTBHEM PEAIM3ALMH JIHOOOH U3 g,

TpUYnH. BEpOATHOCTS (3 (A} BBIMHUCIIOT 110 opmyIie

G, (T3) = 1-TI[1- 0 lay - @1)

n=1
e Q!. (an) - BEPOATHOCTD peajin3aliin JII000H 13 ay TPpUYMH, TPUBCICHHBIX HUKE;
Q!. (“1) - BEPOATHOCTDL ITOCTOSIHHOI'O IIPUCYTCTBUA B 7 -M DJIEMCHTE oObeKTa TOPrOYCIo BEIIECTBA - -TO BHUJA,
(; (a5 - BEPOSTHOCTD Pa3repMETH3AIIMH ANTapaTOB HIIM KOMMYHMKAIIMH C TOPFOYMM BEIIECTBOM, PACHIONIOKEHHBIX B 7 -M 3JIEMEHTE OOBEKTa;
(s taz ) - BEPOATHOCTH 0OPA30BaHMs TOPFOYETO BEECTBA B PE3y/IbTaTe XMMUYECKOH PEAKIIMK B j -M 3/IEMEHTE 00BeKTa;

Q!. (a 4) - BEPOATHOCTb CHMIKEHU A KOHLICHTPAllU qlnemamsa’ropa B T'OPHOYEM TIase, 1ape, KUJKOCTH UJIM a3POB3BECH ; -T'0 JIEMEHTA 00BEKTa HITKE

MHHHMAITBHO JIOITyCTAMOM;
(0 (a5 - BEPOSTHOCTD HAPYIEHHS [IEPUOMYHOCTH OUUCTKH ; -TO SJIEMEHTA OOBEKTA OT TOPIOYUX OTXO/IOB, OTIIOKEHNH MBUIH, ITyXa U T.JL.;
z - KOJIMYECTBO g, TPUYHH, XAPAKTEPHBIX VI ; -TO OOBEKTA;
» - TIOPSUIKOBBIA HOMEP MPHINHEL

2.3. Ha peficTBYrONMX U CTPOSIMXCS OOBEKTaX BEPOSITHOCTD ((J;(z,)) PEATM3AMH B j-M 3JEMEHTE OOBLEKTA g, MPUYMHBI, MPUBOIEH K

TOSIBJICHUIO - -TO TOPIOYET0 BEILECTBA, BBIYUCILIIOT Ha OCHOBE CTATHCTHYECKUX JAHHBIX O BPEMEHH CYILIECTBOBAHUS 3TOH MPUYHHBI 110 (opMmyrie

K ®
O (an) = =5 th 5 (42)
Tp =l

TIe Ky - Ko3(uIMeHT 6e30MacHOCTH, ONpe/ieNieHIe KOTOPOTO H3NIOMKEHO B pasl.4;
" AQHATM3UPYEMbIN [IEPHOJ BPEMEHH, MUH;
w1 - KOJIMHECTBO PeaM3allui ¢, MPUYMHBI B § -M dJIEMEHTE 00BEKTa 33 AHATM3UPYEMBIH NIEPHON BPEMEHH;

T i - BpEMs CYILIECTBOBAHUSA ay TIPUYMHBI TTOSABJICHUS j- -TO BUJIA TOPIOYETO BEIECTBA MPU  -W PCAIM3AlMUA B TCUCHUE aHAIIM3UPYEMOTO MEproaa

BPEMEHHU, MUH.

Oonme TpeboBaHusI K porpamme cOopa 1 00pabOTKA CTATHCTHYECKUX TAHHBIX H3IOKEHBI B pa3a.4.

24. B NPOCKTUPYEMBIX DBJIEMEHTAX oObeKTa BEPOATHOCTDH (Q; (an)) BBIUUCILIIOT U1 E€pUOJa HOPMAJIbHOUW OSKCILTyaTalluU J3JIEMEHTA KakK

BEPOATHOCTD OTKAa3a TEXHUICCKUX yCTpOfICTB (PI3Z[€J'II/Iﬁ), OGeCHe‘{I/IBaIOI_HI/IX HEBO3MOXXKHOCTb p€ajin3aliiu iy NpUYKH, 110 (bopMyne

Crlan)=1-Blay)=1-27"> 43)

rne E(a,) - BEPOATHOCTh Ge30TKA3HOH PabOTHI MPOM3BONCTBEHHOrO OOOPYNOBAHMS (M3IENHS), MUCKIIONAKOIETO BOMOMHOCTb PEaIM3alMM g,



TIPUYMHBI;

.- HHTCHCUBHOCTDb OTKAa30B IIPOMU3BOACTBEHHOIO 060py1:[0BaH1/1>1 (I/I3H6J'II/IH), HCKITIOYAIOIICTO BO3MOXKHOCTD peajli3aliluu dy IPUYXHBL, Y-1;

- oOIree Bpemst paboThl 000pYIOBaHNUS (M3IENNS) 32 AHATIM3UPYEMBIH IIEpHOJ] BPEMEHH, 1.

2.5. JlaHHBIE O HAAEKHOCTH OOOPYIOBaHWS (W3HENNs) MPUBENCHHI B HOPMAaTHBHO-TEXHHYECKMX JOKYMEHTAX, CTaHIApPTaX M MAacHopTax.
VHTEeHCHBHOCTB OTKA30B 3JIEMEHTOB, TIPHOOPOB U aNIapaToB IIPHBE/CHA B Pa3fl.5.

2.6. Ipu oTCyICTBUH CBEAEHHMH O ITapaMeTpax Hafe)KHOCTH aHATH3UPYEMOTo 000PYIOBAHHS (M3AEMIST) MOCIIEIHIE ONPE/IEISIOT PACUETHBIM ITyTeM
Ha OCHOBE CTATHCTHYECKHUX JAHHBIX 00 OTKa3aX 3TOr0 000pYNOBAHHS (H3ENHs).

2.7. TosiBEHUE B ; -M BJIEMEHTE OOBEKTA j; -TO BUIA OKUCIIUTENS SBISIETCS CIIENCTBUEM PEATM3ALNH JIFOOOH U3 &, TPUYMH.

BepostaOCTS (0, (. ) ) BBIMHCISIOT 110 (opMyIte

0:(0% ) =1- T~ 2, &, )]- 4)
n=l

e O (b, ) - BEPOSTHOCT PEATM3AIH JFOOO! U3 4, TIPHYUH, TIPUBEICHHBIX HIKE;
(; (3 ) - BEPOATHOCTB TOTO, YTO KOHIEHTPAIHST OKUCITATEIIS, OJIABAEMOTO B CMECh ; -0 BIIEMEHTA 00BEKTa, GOJTBIIE JIOMYCTUMOH MO TOPHOYECTH;
{2; (by) - BEPOSITHOCTB MO/ICOCA OKUCIMTELL B § -I MOMEHT € TOPIOYHM BELLECTBOM;
(; (&) - BEPOATHOCTB MOCTOSIHHOTO TIPUCYTCTBHSI OKUCIIUTENS B ; -M BJIEMEHTE OOBEKTa;

(2; (124 )~ BEPOATHOCTB BCKPBITHS ; -TO 3JIEMEHTA OOBEKTA C TOPIOMMM BEWECTBOM 0€3 TPEIBAPUTENLHOTO MPONAPUBAHUS (IIPOIYBKA WHEPTHBIM

ra3oMm);

z - KOJIMYCCTBO bn NPUYHH, XapaKTEPHBIX I ; -T'0 SJIEMEHTA 06T>CKI‘a;

x - TIOPSUIKOBBIN HOMEP TPUUYNHBL
2.8. BepostHocTH ((; (2, 1) peannsanuy cOObITUH, 00yCIaBIMBAIONIX BOSMOXHOCTb MOSBJICHUS OKACTUTENS % -TO BUJIA B ONACHOM KOJIMYECTBE,

BBIYHCIBIIOT YIS TIPOCKTHPYEMBIX JIEMEHTOB 10 (hopmyie (43), a 1t CTPOSIIMIXCS U ICHCTBYIOIMX JIEMEHTOB 110 (opmyrie (42).

2.9. BeposTHOCTS ((; {4 }) MOJCOCA OKUCITHTENS B ANTApaT C TOPKOIAM BEIECTBOM BBIMUCIISIOT KaK BEPOSATHOCTh COBMECTHON PEANM3ALAK TBYX

COOBITHI: HAXOX/IEHHE ArIapaTa M0 paspexenneM (CoObITHE ) ) U pasrepMeTHsaluy anmapara (co0brtue ) 1o gopmyne

G l:b2) = QJ'(SI ) G (32) : 45)

2.10. BepostHOCTb ({5 )) HAXOXKIEHUS ; -TO 37IEMEHTa 00BEKTa TIOJ Pa3peXkeHHeM B OOIIEM CITyqae BBIMHUCISIOT 10 dopmyne (42), MpHHUMAIOT

paBHOM €IMHHUIIE, €CIM JIEMEHT BO BpeMsi padOThl HAXOUTCS MO paspekeHueM, U 0,5, eciv JIeMEHT C PaBHOW MEPUOAMYHOCTHIO HAXOAUTCS TIOJ
pa3peKEHUEM U IaBJICHUEM.

2.11. BeposttHOCTS ((;(5 ) ) PAsTepMETH3AIUH ; -TO BEMEHTA Ha Pa3HBIX CTAJUSX €70 Pa3pabOTKA M SKCILTyaTallMy BHMUCIISIOT MO (opmymam (42
n 43).

2.12. Tlpu pacyeTe BEPOATHOCTH 0OPa3OBAHMUS B POEKTUPYEMOM 3JIEMEHTE 00BbEeKTa ToproHeit cpesibl ( (3, (I°CY)), HAPYIEHUs PEXUMHOTO XapaKrepa

HE YUHUTHIBAIOT.
2.13. Tlpy HEOOXOMMOCTH YIUTHIBAIOT U MHBIC COOBITHSL, TPUBOJIAIIIIE K 00pa30BAHHIO TOPFOYEH CPEIBL.
3. PacyeT BepoSITHOCTH NOSIBJICHUsI HCTOYHHKA 32°KUTaHUsl (MHMIMUPOBAHMS B3PbIBa)

3.1. TlosiByEHHE  -TO MCTOYHMKA 3KUTAHMs (MHUIMUPOBAHMS B3PHIBA) B AHAIM3MPYEMOM OJIEMEHTE OOheKTa (COOBITHE F13,) OOYCIOBIEHO
TIOSIBJICHHEM B HEM # -TO SHEPIETUHUECKOTO (TETJIOBOTO) HCTOYHHKA (COOBITHE T, ) C TIApaMeTpaMH, I0CTATOUHBIMH JUTs BOCTLIAMEHEHHS j; -# roproyeii

cpensl (cobbITHe F ?{f ). BepostHocTb (2, (#3, / I'C),) ) HOSBJIEHUS 5, -TO MCTOYHHMKA 3KMTAHHSA B § -M DJIEMEHTE OOBEKTa BBMUCIIAIOT 110 GopMyJte

O (M3, 1 TCy) = Qi (TH,) OBy (46)

Tae . (TH - BEPOSITHOCTB TTOSIBJICHHS B ; -M 3JIEMEHTE OOBEKTA B TCUCHHE roga y -ro SHEPreTUYCCKOro (TEIIOBOI0 ) HICTOYHUKA,
] n 1 J
Q!_ ( B?'Z: ) - YCJIOBHaA BEPOATHOCTbL TOIO, YTO BOCILUIAMECHSIOLIAA CHOCOOHOCTh TIOSIBUBIIRTOCS B i -M DJJICMCHTC 00BeKTa # -T'O DHEPIrETUYCCKOIO

(TETIOBOr0) HCTOYHMKA IOCTATOYHA [UTsl 3aKHTAHUS j - TOPIOYel Cpeibl, HAXOLIIEHCS B 9TOM dJIEMEHTe.

3.1.1. Paspsix arMOC(epHOTO SMIEKTPHHIECTBA B aHATM3HPYEMOM dIIEMEHTE 00bEKTa BO3MOKCH WII IIPH [IOPayKeHNH 00beKTa MOHHEH (Co0bITHE ()

), MIIH TIpM BTOPHIHOM €€ BO3/ICHCTBHM (COOBITHE (7, ), MJIM [IPU 3aHOCE B HETO BBICOKOIO MOTEHLMANA (COOBITHE (7 ).



BepostrrocTs (@, (73,1 ) paspsiia aTMOC(EPHOTO SJIEKTPHYECTBA B § -M DJIEMEHTE OOBEKTA BBIYMCIISIOT 1O (hopMyIie

O Ty =1 -131[1 =04 (Cu))s 47

n=

e O (C, ) - BEPOSTHOCTD PEAM3AINH JFOOOH W3 (', TIPUYHH, IPUBE/ICHHBIX HITKE;
o) (Cl ) - BEPOSITHOCTH OPAXKEHHU ; -TO DJIEMEHTa 00BEKTa MOJTHUCH B TEUCHHE T0JIa;
(4(C’) - BEPOATHOCTL BTOPUUHOTO BO3NICHCTBHS MOJIHUK Ha ; - 31IEMEHT 00BEKTa B TEUEHHE TO/1a;
(4 (C’3) - BEPOSTHOCTB 3aHOCA B j - 37IEMEHT 0OBEKTA BHICOKOTO MOTCHIMATIA B TEYEHUE TO/1a;
» - TIOPSIKOBBI HOMEp PUYUHBIL.
3.1.2. TlopaxxeHue ; -TO 31IeMeHTa 00OBEKTa MOJHHAECH BO3MOXKHO TIPU COBMECTHOW peaTi3alliy JIBYX COOBITHI - IPSMOTO yiapa MOJHHH (COOBITHE

¢,) M OTCYICTBUS HEHCIIPABHOCTH, HENPABHIIBHOTO KOHCTPYKTUBHOTO HMCIIOJHEHHs WM OTKA3a MOIHMEOTBOJA (COOBITHE ¢ ). Bepostaocts (3 ()
BBIYHCIIIOT 110 hopMyIIe

QJ'(CI) = (f'l)' & (52 )’ (48)
re (;(z;) - BEPOSTHOCTH OTCYTCTBHSI HEUCTPABHOCTH, HETPABHIILHOTO KOHCTPYKTHBHOTO MCIIOJTHEHHS! MJTM OTKa3a MOJIHUEOTBO/IA, 3ALIMITRAIOIETO j -1
3JIEMEHT OOBEKTa,
(s [¢7 ) - BEPOATHOCTB MPSMOTO yNIapa MOJIHUH B ; -1 7IEMEHT O0BEKTa B TEYCHHE TO/IA.

3.1.3. BeposTHOCTS ( (3 (¢ ] ) IPAMOTO yiapa MOITHUH B OOBEKT BBIMHCIAIOT 1O (JopMyTe

G () =1-270% . 49)
T W, - TMCTIO IPAMBIX Y/APOB MOTHHH B OOBEKT 32 TOJ;
tp - IPOJAOJZKUTEIIBHOCTD IIEpUOAa Ha6JIIOI[CHI/I$I, To1.
JU1st 00BEKTOB MPSIMOYTOJIBHOH (hOpMBI
Ny =8 +6H) (L+6H) n, 107 (50)
J1nst KpyribIX OOBEKTOB
Ny = QR+6H) 0y 107 (5D

rae & - JUTMHA OOBEKTa, M;
7, - IMpHUHA 00BEKTA, M;
£ - HanOoJIBIIIAS BBICOTA 00BEKTa, M;
R - pamryc oObeKTa, M;

#,, - CPEJIHEe YUCIIO Y/IAPOB MOJHUH Ha 1 kM2 3eMHOIi TOBEPXHOCTH BBIOMPAIOT U3 Tal.3.

Tabmmra 3
IponomkuTebHOCTE IPO30BOM 20-40 40-60 60-80 80-100 u Gornee
JIESTEIIBHOCTY 3a TOJ1, 4
CpeHee 4KCIIO yIapoB MOJIHUY B rofl Ha 1 kM2 3 6 9 12

3.1.4. BeposTHOCTE ({3, (1)) TIPUHMMAIOT PaBHOM €IMHMIE B CIydae OTCYTCTBHsS MOJHHE3AIMTHI HA OOBEKTE WM HAMYUS OUMOOK TpH €€
MIPOEKTUPOBAHUHU U U3TOTOBJICHHU.

BBIBOZI O COOTBETCTBUM OCHOBHBIX [TAPaMETPOB MOJHUEOTBOZA TPEOOBAHUSM, TIPEIBSBISIEMBIM K MOJIHHE3AIMTE 00BEKTOB 1, 2 1 3-ii Kateropui,
JIETIAI0T HAa OCHOBAHWH PE3YIBTaTOB IPOBEPOYHOIO pacyeTa M JETAIBHOTO 00CNIeoBaHUs MOMHHEOTBOIA. OCHOBHBIC TPeOOBAHUS K MOJIHHUEOTBOAAM
00BeKTOB 1, 2 1 3-H Kareroputi npusesers: B CH-305. [lpy HAMAMMA MOTHHE3AIMTE BEPOATHOCTS ( (3 (¢ ) BRMUCISOT 1O (hopMyrte



Kg m

Gi)=— Zr; +(1-86), (52)
Tp =l

e &, - KoO(MIMENT Ge301acHOCTH, ONPENENEHHE KOTOPOTO H3IIOKEHO B pasn.4;

Tp" aHATM3UPYEMBIH TIEPHO BPEMEHH, MUH;
T - BPEMs CYIIRCTBOBAHUS HENCIIPABHOCTH MOJIHHEOTBO/IA TIPH j -1 ee peanmzaly B TCYEHHUE I0JIa, MUH;

s - KOJIMIECTBO HEUCIIPABHBIX COCTOSTHHI MOJIHUC3AILMThI;

§ - BEPOSITHOCTB OE30TKA3HOI pabOTHI MOJTHHE3ALMTHI
(g = 0,995 npu HaMuuK MoIHUE3aUMTs! THIA A 1§ = 0,95 npy HaMM4MK MONHUE3aMThI TUna b).

Jnst mpoeKTupyeMbIX 00BEKTOB BEPOSATHOCTb OLMOKU ITPU NPOESKTUPOBAHUU MOJIHUE3AIMTHI HE PACCUMTHIBAIOT.

Tpu pacuere () (z ) CymECTBYIOIEH MOTHHE3AUMTE HAPYIIEHNE TIEPHOAMYHOCTH TIPOBEPKH CONPOTHBIIEHHS 3a3eMTHTeENeH (O/MH pas B JIBa TO/a)

PaCLCHUBAIOT KaK HAXOXACHHE MOJHHE3AIMTHl B HEHCIPABHOM COCTOSHHM. Bpems CymecTBOBaHMS 3TOH HEHCIPAaBHOCTH OMPENCTIOT KAk
TIPOZIOJDKUATENBHOCTE TIEPHOA MEXTY 3aIIAHUPOBAHHBIM M (JAKTHYECKIM CPOKAMH TIPOBEPKH.

3.1.5. BepostHOCTS ( (37 ) ) BTOPHYHOTO BO3/IEHCTBHS MONHHH Ha OOBEKT BBIMHCIISFOT MO (popMyIte

& (C2 ) =0 (52 ) & (33) > (53)
1€ (O (35) - BEPOSTHOCTh OTKA3A 3ALLMTHOIO 3a3¢MJICHHS B TEYCHHUE TOJIa.
3.1.6. BeposTHOCTB ((; (t5)) TIPU OTCYTCTBUM 3aLIMTHOTO 3a36MJICHHS MIIM TIEPEMBIYEK B MECTaX CONMKCHHs METALTHYCCKAX KOMMYHHKAIMH
NPUHUMAIOT PaBHON emuHuIe. BeposTHOCTh ((;(t;)) HEMCIIPABHOCTH CYIECTBYIOIEH CHCTEMBI 3alMThI OT BTOPHYHBIX BO3NCHCTBHH MONHUM
OMPEJIEISIOT HA OCHOBAHHH PE3YJIHTATOB €€ 00CIIEI0BAHMS aHATIOTUYHO BEPOSTHOCTH ( (2, (g, ) ) 110 opmyse (42).

JUist IPOEKTHPYEMBIX OOBEKTOB BEPOSTHOCTB OTKA3a HEMCIPABHOCTH 3aIITHOTO 3a3eMIICHHSI HE PACCUHMTHIBACTCSI, & IPHHUMACTCS PABHOW €IMHUIIE
WIH HYJTIEO B 3aBHCHMOCTH OT €€ HaJIMIHsI B TIPOEKTE.

3.1.7. BeposttHOCTB (QJ. ((33) ) 3aHOCA BBICOKOTO TIOTCHIINANA B 3alIIRACMBI OOBEKT BBIYHCILIOT AHATIOTHYHO BEPOSITHOCTH (QJ. (5’2 )) 1o (53).

3.1.8. BeposTHOCTS () (2, ) Tpu pacueTe ({7 ) 1 (&, (C5)) BerHMCIHOT 1o dopmyne (49), mprdem 3HaYCHUs MAapaMeTpoB 5 U 1, B (opmynax
(50 u 51) HeoOxoaMMO yBemunTh Ha 100 M.

3.1.9. Dnexrpuyeckas HCKpa (Iyra) MOXET IOSBUTLCA B AHAIM3UPYEMOM OlieMeHTe O0bekra (COOBITHE T, ) TPU KOPOTKOM 3aMbIKAHHH
SJIIEKTPONPOBOAKA  (COOBITHE ¢; ), TPH MPOBEACHMH 3JIEKTPOCBAPOUHBIX PabOT (COOBITUE g, ), TPM HMCKPCHHU OICKTPOOCOPYIOBAHHS, HE
COOTBETCTBYFOIIETO IO UCTIOTHEHUIO KATETOPHH U TPYIIIE TOPFOHEH Cpe/Ibl, HaXOISIEHCS B 3TOM 3JIeMEHTE (COOBITHE g5 ), TIPH Pa3psnax CTATHYECKOTO
BJIEKTPUYECTBA (COOBITHE g, ).

BeposttaocTs ( (@, (7#,,) ) BBIMUCISIOT 10 (hopMyIte

0, (7, =1~ TI1 - 0y )] - (54)

n=l

L€ (2 (2,,) - BEPOSTHOCTb peal3aliiu T000# 13 &, TIPUYHH, IPUBC/ICHHBIX HIDKE;
(0 (21 ) - BEPOATHOCTD TOSIBJICHHUSI MCKP KOPOTKOTO 3aMbIKAHHSI 3/IEKTPOIPOBOJIKH B ; -M JIEMEHTE B TEUEHHE TOJa;
(s[5 - BEPOATHOCTH POBE/ICHUSI 3IEKTPOCBAPOIHBIX PAOOT B ; -M 3JIEMEHTE 00BEKTa B TEICHHE TO/1;
(2, (23] - BEPOSTHOCTb HECOOTBETCTBHS SNEKTPOOOOPYIOBAHHA § -TO JIIEMEHTA OOBEKTA KATETOPHH U TPYIIIIE TOPIOYEN CPEIbI B TEYEHHUE TO/IA;
(;(24) - BEPOATHOCTh BOSHUKHOBEHHS B j -M JIEMEHTE OOBEKTA PA3PSIIOB CTATHYECKOTO JIEKTPUYECTBA B TEUEHUE TO1a;
z - KOJIMYECTBO ¢,, TIPHYMH;

»x - TIOPSJIKOBBINA HOMEP IPUUYNHBL
3.1.10. BepostHocTs ((; l:gl)) MOSIBJICHUS B ;-M 3JIEMEHTE OOBEKTa MCKP KOPOTKOTO 3aMBIKAHWSI BBIYUCIISIOT TOJIBKO JUISl JICUCTBYIOLMX U
CTPOSILIIIXCS JIEMEHTOB 00BEKTOB 110 (hopMyIIe

Qz' (gl) = Qz' (1«’1) ' Qz' (1';2) ' Q:' (Z) > (55)

e Q;‘ (vl ) - BEPOSATHOCTH BO3BHUKHOBECHH S KOPOTKOI'O 3aMbIKaHU S DJIEKTPOIIPOBOJKHA B ; -M DJIEMEHTE 00BbEKTa B TEUEHHE roaa,



Q!. (vz ) - BEPOATHOCTb TOTO, YTO 3HAYCHUE DJICKTPUYCCKOIO TOKA B ; -M DJICMCHTE 00BEKTA JICKHUT B JUana3soHe MoXKapOoOoImaCHbIX 3Haqum71;

(J;(z) - BEPOATHOCTH OTCYTCTBHS HJIM OTKA3A aNTapaToB 3aITHI OT KOPOTKOTO 3aMbIKAHHS B TCYEHHE TOJ1a, Onpeiessrompscs 1o 1m.3.1.30.
3.1.11. BeposTHOCTD ({2 (v ¥) KOPOTKOTO 3aMBIKAHUS JIEKTPONPOBOIKM Ha JIEHCTBYIOIMX M CTPOSIIMXCS OOBEKTaX BBIMMCIISIOT HA OCHOBAHUM
CTaTHCTHYECKUX TaHHBIX 110 (opmye (42).

3.1.12. BepositHOCTH (Q; (v )) HAXOXKICHHS IICKTPHIECKOTO TOKA B IANIa30HE [0)KapOOIIACHBIX 3HAYCHHI BBIMUCILIIOT IO opMyIie

ey t2Th 56
G (vl =< myal (56)

K3
rae 7 7 MaKCUMAJIbHOE YCTaHOBUBIIECCS 3HAYCHUE TOKA KOPOTKOIO 3aMbIKaAHNS B Ka0eJie vim TIPOBOJE;

- JUIATENBHO JIOMYCTUMBIiA TOK st KalOesst UM PoBOJIA;

J| - MUHEMAIBHOE [I0XAPOOIACHOE 3HAYCHHE TOKA, POTEKAOLIETO 110 KaGEIIo HIIM [IPOBOAY;

12 - MaKCMMAaJIbHOE ITOKapOONaCHOC 3HAYCHUE TOKA, IIPOTEKAFOLIETO 110 Ka6€J'I}O; eci [2 OOJIBIIE |,

xn , TO IPUHUMAKOT 12 =17

otk

3HaueHusI TOKOB Jj 4 ], OIpCNCISIOT SKCICPUMCHTAIBHO. Jls xaGenelt ¥ TIPOBOJOB C MOJMBUHUIIXTOPHIHON H30JISIIACH L= 2,5 Iy, a

3HAYCHHE [, = 21 Iju 18 Iy st KaleJIsl ¥ IPOBOJIa COOTBETCTBEHHO. B 0TCyTCTBHE TAHHBIX 11O /| U ], BEPOSTHOCTS (), (vy}) IPHHIMAIOT paBHoit 1.

3.1.13. BeposTHOCTb ((;(24)) TIPOBEICHUS B ;-M JJEMEHTE OOBEKTA JIIEKTPOCBAPOTHBIX PAOOT BHIMHCISIOT TONMBKO JUIs JICHCTBYIOUMX H
CTPOSILIMXCS 2JIEMEHTOB 0OBEKTa HAa OCHOBE CTATHCTUYECKUX JAHHBIX 10 (hopMyite (42).

3.1.14. BepostHOCTb ((J;(#5)) TIPM HeNpepbIBHOH paboTe 3/EKTPOOOOPYIOBAHHS MPHHMMAIOT Ha BCEX OOBEKTAX PABHOM EMHMIE, €CIIH
ANIEKTPOOOOPYIOBaHHE HE COOTBETCTBYET KATETOPUHM M IpymIe roprouei cmecu, win 10 -8 - ecmu cootBercTByeT. [Ipu mepuoamuecioit pabore
37EKTPOOOOPYIOBAHKSA M €T0 HECOOTBETCTBMH KATETOPMM M TPYIIE TOPKOHEH CPestbl BEPOATHOCTB ( (2 (g5 )) BBHIMMCIAIOT aHATOTHYHO BEPOSTHOCTH (
O;(@,)) 1o dopmyre (42). Ecnm snextpudeckas HCKpa MOSBIAETCS JIMIb NPU BKIIOMEHHH M BBIKTIOMEHHH 3MEKTPOOOOPYIOBaHHS, HeE
COOTBETCTBYIONETO KATETOPHMH M TPYIITIE TOPIOdEH Cpesibl (TIPH » BKITIOMEHHSX M BBIKTIOMEHHSX), TO BEPOSTHOCTD ( (2 (g5 )) BBIMMCIIIOT aHATOTHYHO
BEPOATHOCTH ( (2, (¢5 1) 1O opmyne (49). B ciydae cOOTBETCTBUS 3NIEKTPOOCOPYIOBaHHS TOPIOUEH Cpeie, BhrMMCIeHHOe 10 (opmyne (49) 3Hauenne
BEPOATHOCTH (2, (g5 )) YMHOKAKOT Ha 10-2.

3.1.15. BepostHOCTS ( (; (¢4 ) ) IIOSBIIEHHS B ; -M SIIEMEHTE OOBEKTA HCKP CTATHYECKOTO BNEKTPUIECTBA BBIMHCISIOT 1O (hopMyIte

& (94):Q1' (Xl) & (X2)’ (57)

e o (Xl ) - BEPOSITHOCTB IOSIBJICHUS B ; -M 3JIEMEHTE YCIOBUM JUIsl CTATUYECKOM 3JIEKTpU3alliy B TEYEHHUE T0/1a;

(O, (X5 - BEPOATHOCTH HANHYMS HEMCIIPABHOCTH, OTCYTCTBHSA MM HEDX(PEKTMBHOCTH CPEICTB 3aMTBI OT CTATHYECKOIO JIIEKTPHYECTBA B TEUEHHE
roza.

3.1.16. BeposTHoCTS ((3 (X)) TIPUHMMAIOT PABHOH EIWHMIIE, €CIM B j -M JIIEMEHTE OOBEKTA TIPUMEHSIOT U BBIOMPAFOT BEIECTBA C YIEIBHBIM

OOBEMHBIM SJTEKTPHYECKAM COMPOTUBIIEHHEM, TIpeBbIaontiM 1035 Om M. B ocTanmbnbix cimyyasx ((2; (%) ) ) TPUHAMAIOT PaBHON HYJTHO.

3.1.17. BepostHOCTb ((; (X)) NPUHMMAIOT PABHOH €MHHIIC TIPH OTCYTCTBUM WM HeS(EKTHBHOCTH CPEICTB 3AlUTBI OT CTATHYECKOTO
3MEKTpUIecTBA. BeposTHOCTE ((J, (X)) HEMCHIPABHOCTH CPENICTB 3aMTHI B NEHCTBYIOIMX 3EMEHTAX BBIMUCISIOT HA OCHOBAHUU CTATHCTHYCCKAX
JIAHHBIX AHATIOTUYHO BEPOSITHOCTH ( (J; (@, 1) 10 hopmyne (42).

BepostHoCTb ( () (X)) B TIPOSKTUPYEMBIX 3JIEMEHTaX O0BEKTa BEIMHCIIIOT aHATIOTHYHO BEPOSTHOCTH ( () (a,, ) IO dopmyne (43) Ha ocHOBaHMH

JTAHHBIX O HAJGKHOCTH TIPOSKTUPYEMBIX CPEJICTB 3aIlMTHI OT CTATHYECKOTO AIEKTPHUECTBA (HATPHMED CPEZICTB HOHMU3AIIMHI HITH YBIKHEHHUS BO3IyXa
T.IL).

3.1.18. OpuKIMOHHBIE HCKPBI (MCKPBI ylapa U TPEHWs) TOABISIOTCA B AHATM3UPYEMOM DIIEMEHTE O0BeKTa (COOBITHE T, ) TIPH TIPHMEHEHHH
MCKPOOIIACHOI0 MHCTPYMEHTa (COOBITHE ) ), NPU PaspylleHNH JBIDKYLMXCS Y3IOB U Jjietaneil (coObItue ), U NpUMeHeHur pabounmu obysw,
TIOJIOMTOH METATHYECKUMM HaOOHKaMU 1 TBO3IAMHU (COOBITHE f; ), TIPH TIONIAJIAHKHI B JIBHIKYLIMECS MEXaHU3MbI TOCTOPOHHUX HPEIMETOB (COOBITHE

f4) ¥ T.1., TIDH yIiape KPBIIIKA METAIUINYECKOTO JIHoKa (Co0bItue f; ). BepostrHocTs (2, (T#f,, )) BbMUCISIOT 1O (opmyrte

O (@) =1+ lill[l -Gl Al (58)

e Q!- (fn ) - BEPOATHOCTD peaIn3allin 10001 13 fn TIpUYKMH, TPUBCIACHHBIX HUIKE;

(; (/1) - BEPOATHOCTH IIPUMEHEHHUS B ; -M 3JIEMEHTE OOBEKTA METATUTYECKOTO, INU(OBATHHOTO | IPYTOTO HCKPOOMACHOTO HHCTPYMEHTA B TEICHHE
rojia;



([, ) - BEPOATHOCTD Pa3pyIIEHHs TBYKYIIXCS Y3/IOB M JIeTanei ; -To 3eMeHTa OOBEKTa B TEUEHHE rojia;

Q!. (f3 ) - BEPOATHOCTDH UCIIOJIL30BAHUA paGO‘II/IMI/I O6yBI/I, HOI[6I/ITOﬁ METaJUIMYECKMMHU HaOOMKaMK 1 TBO34AMHU, B ; -M 3JICMCHTC 00BEKTa B TEUEHHE

roja;

. - BEPOATHOCTH IIONAAaHNA B 1BU. €Cs1 MEXAHU3MEI ; -TO DJIEMEHTA 00BEKTa TOCTOPOHHUX IT CAMCTOB B TCUCHHUE I0/1A,
14 I
Q!. (j‘s ) - BEPOATHOCTD yAapa KPbIINKH METAJTUTMYCCKOIO JIFOKA B ; -M DJIEMEHTE 00BEKTa B TEUECHHE roaa,

» - TIOPSUIKOBBIA HOMEp MPHYNHEL;

z - KOJIMYECTBO fn TIPAYNH.

3.1.19. BeposttHOCT ((; ( ;) BBIMHCISFOT TOJBKO ISl IEHCTBYFOIMX M CTPOSIIXCSA JNIEMEHTOB OOBEKTa HA OCHOBAHMH CTATUCTHYECKHX JIAHHBIX

AHAIOTHYHO BEPOATHOCTIM (7, [, ) ) ¥ (24 (¢5)) o opmymam (42 vym 49).

3.1.20. BeposTHOCT ((;(#,)) JUIsl NEHCTBYFOUMX M CTPOSIIMXCS 3JIEMEHTOB OOBEKTA BBHIMUCHISIOT HA OCHOBAHMH CTATHCTMYECKMX NAHHBIX

AHAJIOTMYHO BEPOATHOCTH ( (2 (2, )) 1O opmyne (43).

Jl1sl IPOEKTHPYeMbIX 3IEMEHTOB 00BEKTa BEPOSTHOCTD ( (2 [ 3 ]) BBIMUCIISIOT aHATIOTUYHO BEPOSTHOCTH ( (2 (a,, |) 1O (opmyre (43) Ha OCHOBaHMH

[apaMeTPOB HAIEKHOCTH COCTABHBIX YaCTeH.

3.1.21. BeposiTHOCTB (g (f3)) " (Q!. (fsj) BBIYUCIIIIOT TOJIBKO JUTS IEHCTBYFOIIMX M CTPOSIIFXCS SIEMEHTOB OOBEKTa aHAJIOTUYHO BEPOSITHOCTH (

o (an ) ) o Gopmyre (42).

3.1.22. BepostHOCTb ((;( 7)) BBIMUCISIOT I JEHCTBYIONMX M CTPOSIIMXCSA 3JIEMEHTOB OOBEKTAa HA OCHOBAHMM CTATHCTMYECKMX NAHHBIX
AHAJIOTUYHO BEPOSTHOCTH ( (2 (2, )) 1O opMyrie (42), a 711 MPOEKTUPYEMBIX 3JIEMEHTOB TI0 (hopmyrie (43), Kak BEPOSTHOCT OTKA3a 3AIMTHBIX CPETICTB.

3.1.23. OTKpBITOE IIaMsl ¥ KCKPBI MOABJIAIOTCA B § -M JJIEMEHTe 00BbEKTa (COOBITHE TF, ) TIPH PEATM3ALIH JIFOO0H W3 IPUIHH s, . BeposTHOCTB (

Q;(T#,,)) BBIMHCIAIOT 110 (opmyIte

G @)= 1- T1[1- 0y (o)) (59)

n=1

e O (k, ) - BEPOSTHOCTb Peau3aluy JTFOOOH U3 , MPHYUH, TIPUBEICHHBIX HUKE;
(% (%) - BEPOATHOCTD CHKMTAHMs TOTUMBA B MIEYAX j -TO 3/IEMEHTa 00BEKTa B TEUCHHE TO/1;
(2, [ ) - BEPOATHOCTH POBEIEHNS Ta30CBAPOYHBIX M IPYTMX OTHEBBIX PAOOT B § -M DJIEMEHTE OOBEKTa B TEYEHHE TOJIA;
(33 )~ BEPOATHOCTB HECOOITIONIEHHS PEKMMA KYPEHHUSI B § -M dJIEMEHTE 00BEKTA B TEUEHHE TOJa,;

Q;‘ (k 4) - BEPOATHOCTL OTCYTCTBUS WJIM HEMCIIPABHOCTH UCKPOTACUTEIICH Ha NBUTATEIISIX BHYTPEHHETO CropaHusi, pacCIiOJIO’KECHHBIX B ; -M 3JIEMEHTE

00BEKTa, B TEUECHHE I0/1a;

(0;(s5 ) - BEPOSATHOCTB MCTIONB30BAHMUS PAOOUMMHU CITHYEK, 3XKUTAIOK UJTM TOPEIOK B j -M 3JIEMEHTE OOBEKTa B TEUEHHUE Iojia;
(2 (] - BEPOATHOCTH BHIOPOCOB HATPETOTO Ta3a M3 TEXHUMECKOTO 00OPYAOBAHHSA B ; -M dJIEMEHTE OOBEKTa B TEIEHHE TO/I;

z - KOJIMYECTBO IPHIHH;
2 - TIOPSIIKOBBII HOMEP MPUYHHBL

3.1.24. BeposTHOCTS ( (; (# | ) BBIMUCIISIOT JUTSt BCEX DIEMEHTOB 00BEKTA 1O (hopMyIte

K m
Q)= —= Ty (60)

p ol
e Kﬁ - KOS(bq)I/IIII/IeHT 6630HaCHOCTI/I, OIPEACIICHUE KOTOPOIro U3JI0KEHO B pa3;(.4;

T, - AHAJIM3UPYEMbIil IEPUOJ BPEMEHU, MUH;

P

# - KOJIMYECTBO BKIIFOYCHHH ITEYN B TEUCHUE aHATM3HPYEMOTO [IEPHO/Ia BPEMEHH;

t,i" - Bpems paGOVTLI TI€YH ;j -T0 BJICMCHTa 00BeKTa Opu ;i -M €€ BKIFOYCHUU B TCUCHUE aHATIM3UPYEMOIO TIEPUOJIa BPEMEHU, MUH.

3.1.25. BepostHocTn (3 (), (& (s )y (G (g ) )s (2485 ) 1 ([ ) ) BBIMMCIISIOT TOMBKO [1st ISHCTBYIOIMX M CTPOSIIMXCS OOBEKTOB HA OCHOBE
CTaTUCTHYECKUX JJAHHBIX QHAJIOTMYHO BEPOSTHOCTH 110 (hopmysie (60).



3.1.26. HarpeB BemecTBa, OTACTBHBIX Y3I0B M ITOBEPXHOCTEH TEXHOIOTHYECKOTO OOOPYIOBAHUS ; -TO JJIEMEHTAa OOBEKTa, KOHTAKTUPYIOLMX C
TOPHOYEH CPETIOH, BBILLE JOIYCTUMOMN TEMIEPATYPhI (COOBITUE T, ) BO3MOXKEH PY PEAU3AIIMH JIt00OH U3 K, TPUYMH. BEpOSTHOCTb BBIMUCISIOT 110

opmryme

O (THy) =1- ﬁlh - Qi) (61)

n=

e Q;‘ (K n) - BEPOATHOCTb pe€ajin3alii JIF000H 13 Kn NPpUYMH, TPUBCICHHBIX HUXKE;

(;(&,)- BEPOATHOCTb HAarpeBa FOPIOETO BEIECTBA MIIH MOBEPXHOCTH OOOPYIOBAHHS ; -TO 3JIEMEHTa OOBEKTa MPY BO3HUKHOBEHUM MEPErPY3KH

OJICKTPOCETHU, MAIMHBI U alllaparoB B TCHEHUE I0J1A,

Q!. ( Fid 2 )- BEPOATHOCTD OTKAa3a CUCTEMbI OXJIAXKICHUS allllapaTta ; -ro 3JIEMCHTa 00BEKTa B TCUEHHE roaa,

Q!- (K3)_ BEPOATHOCTL Harpesa HOBCpXHOCTeI\;I U TOPHOYMX BCHECTB MPU BO3HUKHOBCHUU TIOBBIIKHHBIX MNEPEXONHBIX COl'IpOfTI/IBJ'ICHI/Iﬁ

INEKTPUIECKUX COSAMHEHNI ; -TO 2JIeMeHTa 00bEeKTa B TeUSHUE I'0Jia;
(; [k 4 )- BEPOATHOCTE UCTIOJH30BAHMS 3IEKTPOHATPEBATENLHBIX IPHOOPOB B j -M 3JIEMEHTE OOBEKTA B TEYCHUE TO/1a;
(2:( X5 - BEPOATHOCT HAarpeBa MOBEPXHOCTEH NMPH TPEHHMM B TIOIMITHAKAX B § -M JJIEMEHTE OOBEKTa B TEYEHHE TOJIA;
(s (£;) - BEPOATHOCTb Pa30rpeBa OT TPEHHSI TPAHCTIOPTHBIX JIEHT U PMBOIHBIX PEMHEH B ; -M 9JIEMEHTE B TeHEHHE T0/1a;
(©; (&) - BEPOATHOCTH HArpeBa MOBEPXHOCTel HHCTPYMEHTA 1 MAaTepUaIOB ITPH 00paboTKe B ; -M dJieMeHTe 00hEeKTa B TedeHHE r0j1a;

Q!. (KS) - BEPOATHOCTb HArpe€Ba roproirx BEIIECTB B ;j -M DJIEMECHTE oObeKTa JI0 OIMaCHBIX TEMIIEPATYP IO YCIIOBUAM TEXHOJIOTMYECKOIO IIPOoIecca B

TCUYCHHUE roJa.

3.1.27. Tleperpy3ka 2JIeKTpUYCCKMX KOMMYHHKALIUA, MAIlMH M armnaparoB (COOBITHE Kl) BO3MOYKHA TIPU HEHMCIPABHOCTH HJIM HECOOTBETCTBUU

anmnapaToB 3alMThI JJIEKTPUYECKUX CETEM, @ TAIOKE NPH PEAM3ALIMK JIFO00H M3 IPHYHH y,, .

BeposttaocTs (2, (X} ) BBMUCTSIOT 10 GopmMyIie

Q;-(K)={1‘

=r

[1 e (ym )]} & (Z ) ’ (62)
1

e Q;‘ (ym) - BEPOSITHOCTDb peain3allin 0001 13 e TNPpUYNH, IIPUBEIACHHBIX HUKE;]

. - BEPOSITHOCTb HCCOOTBCTCTBUSI CCUCHMUSI DJIC OIIPOBOIHUKOB H KC JJIC! OIIPUEMHHUKOB B ; -M 3JICMCHTC B TCUCHHC I'0/1a,
| '
. - BEPOATHOCTD ITOAKIIOYCHUA OOIIOJIHUTCIBHBIX JJIC! OIIPMEMHHUKOB B ; -M DJICMCHTC 061)6]('1‘3. B DJIC OITPOBOJKE, HE aCC‘{I/ITaHHOI‘/'I Ha
12 I
OTYy HaIrpy3Ky,

Q!- b}g) - BEPOATHOCTDH YBEJIMYCHUSI MOMEHTA Ha BAJTy SJICKTPOJABUTATEIIA B ; -M DJIEMEHTE 00BEKTa B TCUEHHE rojaa,
Q!. (y 4) - BEPOATHOCTDH ITOBLIICHU HATIPSLKEHUA B CETH  -T'O JIEMCHTA 00BEKTa B TEUCHUE roaa,

; (5 ) - BEPOATHOCTD OTKITFOMEHHS (3B (IBYX(A3HBINA PEXUM PAOOTHI B yCTAHOBKAX TPEX(JA3HOTO TOKA) B CETH  ; -TO SJIEMEHTA OOBEKTA B TEUEHHE

roja;

Q!. (y 6 ) - BEPOATHOCTH YMEHBIICHHS COITPOTUBJICHU S SJICKTPOITPUEMHHUKOB B ;7 -M 3JIEMECHTE 00BEKTa B TCUCHUE roaa,

Q;‘ (z) - BEPOATHOCTb OTCYTCTBUSA HEUCIPABHOCTH WJIA HECOOTBETCTBUS aIlllapaTOB 3allATHI DJICKTPUYCCKUX CUCTEM ; -TO 3JIEMCHTA 00BeKTa OT

Meperpy3KH B TEUCHHE TOfIa.
3.1.28. Bepostroetn (v ) (B; (w31 (2:(v4))s (20w5)), (;(y;)) BBMUCISIOT TONBKO yis NEHCTBYIOIMX M CTPOAIMXCS OOBEKTOB

AHAIOTHYHO BEPOATHOCTH ( (2% (¥ 1) 10 hopmye (60).

3.1.29. BepositHOCTS ( (J; (5 )) BBIUUCIISIOT [Ts1 IEHCTBYOIMX U CTPOSIIMXCS OOBEKTOB aHATIOTUYHO BEPOSTHOCTH ((J; (4 ) 110 popmyne (60), a jyis
MPOEKTUPYEMBIX OOBEKTOB AHAIOTMYHO BEPOSTHOCTH ((J; (, ) MO dopmyte (43), Kak BEPOATHOCTb 3AKTMHUBAHHS MEXAHW3MOB, MPUBOIMMBIX B

JICCTBHE AJIEKTPOJIBUTATEIIEM.

3.1.30. BepostHOCTb ((J;(z)) BBIMUCIAIOT I NEHCTBYIONMX 3JIEMEHTOB OOBEKTA aHATOTHYHO BEPOSTHOCTH (¢ (k) mo dopmyne (60), s

TPOCKTUPYEMBIX 3JIEMCHTOB IIPH OTCYTCTBHMHM alliapaToB 3allUThl IMPUHUMAKOT paBHOﬁ CAUHHUIIEC, a IIPU WX HAIMYAWA BBIYMCIIAIOT aHAJIOTUYHO
BEPOATHOCTH (2 (@, ) 1O opmye (43).

3.1.31. BeposttHocTH ( (X ) ) BEIMUCIEOT ISl MPOEKTHPYEMBIX SIEMEHTOB OOBEKTA AHAIOTHYHO BEPOSTHOCTH ((J; (,, 1) IO (opmyre (43) xax



BEPOSITHOCTh OTKA3a YCTPOWCTB, OOCCIICUMBAIOIMX OXIIKIACHUE aNlapara, a Uil CTPOSIIMXCS U JCHCTBYIOIMX DJIEMEHTOB aHAJIOTHYHO BEPOSTHOCTH (

@; (1)) o dopmyie (60).

3.1.32. BeposiTHOCTB (Q}. (K 3)), (Q!. (K 4)) u (QI. (K p )) BBIYHCILIOT TOJBKO VTS ICHCTBYFOIIX M CTPOSIIXCST OOBEKTOB aHAJIOTUYHO BEPOSTHOCTH (

O, (34 ) 1o opmyme (60).

3.1.33. BeposttHocTs (3, (K5)) ¥ (3, (K5 1) BBMUCISIOT Jisl IPOSKTUPYEMBIX 3IEMEHTOB 0OBEKTA aHATIOTHYHO BEPOSTHOCTH ( (J; [, }) TO (opmyne
(43), KaK BEpOSITHOCTB OTKa3a CHCTEMBI CMa3Kd MEXaHHM3MOB ; -TO 3JIEMEHTA, a JUIsl CTPOSILIMXCS U JICHCTBYFOIMX SJIEMEHTOB aHAJIOTHYHO BEPOSITHOCTH (

©; () mo opmyre (60).

3.1.34. BepositHocTb (QJ. (KS)) MIPUHUMAIOT PaBHOW EIMHMUIIE, €CITH B COOTBETCTBHHU C TEXHOJOTHYECKOW HEOOXOIUMOCTBIO MPOHCXOIUT HAIPEB

TOPHOYHMX BEIICCTB 110 OIMACHBIX TEMIIEPATYP, UJIN HYIIIO, €CIIN TaKo’ TponecC HE MPOUCXOOUT.

BeposTHOCTS ( (2, (T2,, ) ) NOSBIIEHHS B TOPIOMEM BEIECTBE MIIH MaTePUaJIe 04aroB SK30TEPMUYECKOTO OKHUCTICHHS M PA3IOKEHHSL, IPHBOJIALMX K

CaMOBO3TOPAHHIO, BBIUMCIISIIOT IO (opMyrie

0T =1- [1[1- Qi ()] (63)

n=1

e Q;‘ (mn) - BEPOATHOCTDH pe€ajiu3aliiu JIF000H 13 iy TPpUYMH, TPUBCICHHBIX HUXKE;
Q!. (}?31 ) - BEPOATHOCTD ITOABJICHUA B ; -M DJIEMCHTE 00BbeKTa OYara TerioBOro CaMOBO3IOpaHus B TCHEHUE I0JIA,
Q!. (mz) - BEPOATHOCTD I1OABJICHHUA B 7 -M DJIEMCHTE 00BEKTa OYara XMMUYECKOTO BO3ropaHus B TECHEHUE I0/1a;

Q;‘ (mB) - BEPOATHOCTDL NOABJIEHUS B ; -M DJIEMEHTE oObeKTa ovara M]/IKPOGI/IOJ'[OFI/I'{GCKOFO CaMOBO3ropaHus B TCHEHUE I0J1a.

3.1.35. BeposttHOCT ( (3, {1 ) ) BBIMHMCIISIIOT JIsl BCEX 3/IEMEHTOB 00BEKTa 110 (hopMyrie

& l:ml) = (ﬁ ) & (‘DQ) > (64)

e Qz' ( ﬁ :] - BEPOATHOCTD IOABJICHUSA B ; -M DJIEMECHTC 00BEKTA B TCUCHUE TOZla BEIECTB, CKIOHHBIX K TEIIJIOBOMY CAMOBO3IOPaHNIO;
Q;‘ ( P2:] - BEPOATHOCTb HAarpe€Ba BEIECTB, CKIOHHBIX K CAMOBO3IOPaHUIO, BbIIIE 0e3o1acHoM TEMIICPATyphbL.

3.1.36. BepositHOCTB ((J; (5 }) BBIMMCIIAIOT Jisl BCEX 3/IEMEHTOB 00beKTa 110 dopmyram (60 i 43).

3.1.37. BepostHOCTS ((; (7)) NPHHUMAFOT PaBHOW €MHHIIE, ECII TEMIIEPATYPA CPEIBI, B KOTOPOH HAXOJMTCSA OTO BENECTBO, BBIE HIIM PaBHA
6e30I1acHO# TeMIiepaType Wi HyJIIO, eCJTH TEMITepaTypa cpe/ibl HUKE ec.

BezomacHyro TeMIepaTypy cpejibl /Uil BEECTB, CKIOHHBIX K TETUIOBOMY CAMOBO3TOPAHHIO (£ ), °C, BBIMHUCIAIOT 1O (opMyTie

f5 =074 ©5)

TIE ¢, - TEMIIEPATypa CaMOBO3TOPaHHs BELECTBA, BhrauCsemas 1o 11.5.1.6, °C.

3.1.38. BepostHOCTS ( (3 (122, ) ) BBIYUCIISIOT JUTSL BCEX DIIEMEHTOB 00BEKTa 10 (opmMyrie

o (”32 ) = (gl)' QJ'(32 )’ (66)

e (g )- BEPOATHOCTb MOSBJICHHUS B ; -M 3JIEMEHTE O0BEKTa XMMHUYECKH aKTUBHBIX BEIIECTB, PEATUPYIOITX MEKTy COOOH ¢ BhIIeCHHEM GOIBIIONO

KOJIMYECTBA TCIJIa, B TCUCHUEC I0/1a,
Q!- ( g2 :]- BEPOATHOCTH KOHTAKTa XUMUYECKA aKTUBHBIX BEIIECTB B TCUCHUE TO/A.

3.1.39. Bepostraoctn ( (g }) 1 (@5 gy )) BEIMHCILIOT aHAIOIMMHO BEPOSTHOCTH ( (3 () 10 opmye (60), ecrm peamisaius coObITHIE g U g,
00ycrioB/IeHa TEXHONOTHYECKUMH YCTIOBUSMU HITH MEPOTPUATHSIME OPraHM3aIIMOHHOIO XapakTepa M BHIMUCILIOT aHATIOTHYHO BEPOSTHOCTH (3 {a,, | TIO

topmyste (43), ecnu 3TH COOBITHS 3aBHUCST OT HAJIGKHOCTH 000PYIOBaHHS.

3.1.40. BeposiTHOCTB ( J; (4 1) PACCYMTBIBAKOT [Ist ICHCTBYHOIIMX U CTPOSIIMXCS OOBEKTOB aHATIOTUYHO BEPOSTHOCTH ((; (4 ) ) 10 opmyse (60).

3.2. BepositHOCTB (g, (gf )) TOTO, YTO BOCIUIAMEHSOLRSCS CIIOCOOHOCTB IOSIBHBILIETOCS B ;-M 3JI€MEHTE OOBEKTa ; -TO HEPreTHUECKOTO

(TeHJ'IOBOl'O) HUCTOYHHUKA A0CTaTO4YHa JIA 3aKUTaHUsA k-ﬁ ropfoqeﬁ Cpenabl, HaxOIAIICHCS B 9TOM DJIEMEHTE, OIPEACIIACTCSA SKCIICPUMEHTAIIBHO WA
CPaBHEHUEM ITapaMETPOB S3HEPIrETHIECKOIO (TCHJ'IOBOI‘O) HCTOYHHKA C COOTBETCTBYIOIIIMMU ITOKA3aTEIIAMU HO)KapHOﬁ OImaCHOCTH I‘Op}O‘ICﬁ Cpeabl.

3.2.1. Ecym faHubie Juist onpeseneHns (¢, (B f)) OTCYICTBYIOT MIIM HX JIOCTATOYHOCTb BEI3HIBACT COMHEHHE, TO 3HAYCHHE BEPOATHOCTH ( (g?{f ))

MIPUHUMAIOT PaBHBIM 1.



3.2.2. BepositHOCTB (QJ_ (Bf )) MPHHUMAIOT PaBHOH HYIIIO B CIEIYIOLMX CITydasix:

€CclI MCTOYHUK HE cHocoOeH HarpeTh BemecTBO Bhie 80% 3Ha4eHWs TeMIepaTyphl CaMOBOCIUIAMEHEHHS BEIECTBA WM TEMIIEpaTyphbl
CaMOBO3TOPAHHsI BEILECTBA, MMEIOIETO CKITOHHOCTH K TEMIOBOMY CaMOBO3TOPAHHMIO;

€cIM 3HepIusl, MepefaHHas TEIUIOBBIM HCTOYHHMKOM TOPIOdeMy BEIECTBY (T1apo-, ras3o-, MBUICBO3AYMHONH cMecH) Hmbke 40% MUHUMAIBHOM
SHEPIHH 3KUTAHUS,

€CJIY 3a BpEMs1 OCTbIBaHU S TEILVIOBOIO UCTOYHHKA OH HE crocoOeH Harpe€Tb roproyre BEIECTBA BBILKE TEMIIEPATYPbI BOCIVIAMECHEHU S,

€cIy BpeMsI BO3ICHCTBHSA TEIUIOBOTO MCTOYHHMKA MEHBIIE CyMMBbI TIEpHOJa MHIAYKIMU TOPIOYei cpebl M BpeMEHH HarpeBa JIOKAJIBHOIO o0beMa
9TOI cperibl OT HayaIbHON TeMIIEpaTyphl 0 TEMIIEPATYphl BOCIIIAMEHEHHUS.

3.3. I[aHHLIe 0 NOXKApOOIIaCHBIX MMapaMeTPax UCTOUHUKOB 3aKUTaHUS TIPUBEICHBI B pa3;[5

34. HpI/I 00OCHOBAHHH HEBO3MOXKHOCTH pacye€ra BEPOATHOCTU IIOSBJICHUSI MCTOYHUKA 3aKUTAaHUSL B pacCMAaTpUBa€MOM SJIEMEHTE 00BeKTa ¢
Y4E€TOM KOHKPETHBIX yCJ'IOBI/Iﬁ €0 SKCILTYaTalluy JOITYCKACTCS BBIYUCIIATE 3TOT IapaMeTp 1o quMyJ'Ie

0, r5)=1 — i), 67)

e ¢ - Bpemsi paboThI ; -TO JIeMEHTa 00BEKTa 33 AaHATM3HPYEMbIH ePHO BPEMEHH, U,

Ty, =3,03:10% Eéﬁ- cpemHee Bpems pabOoTHI ; -TO 3MEMEHTa OOBEKTA /IO TIOSABJICHHS OJHOTO MCTOYHUKA 3QKUTAHHS, U (5, - MAHAMATHHAS

SHEpPIUs 32KUTAHHUS TOPIOYCH CPEIbI ; -TO AJIeMeHTa 00beKTa, JK).
3.5. Ipu HEOOXOMMOCTH YUHTHIBAIOT M HHBIC COOBITHSL, TIPUBO/ISIIMC K MOSBICHUIO HCTOYHMKA 3QKHUTAHUSL
4. Ooume TpeOOBaHUs K MPorpamMMe coopa U 00padOTKH CTATHCTHYE CKUX JTAHHBIX

4.1. INporpammy cOOpa CTaTHCTUYECKNX JAHHBIX Pa3padaThIBAIOT ISl AEHCTBYIOIMX, CTPOSIIMXCS U MIPOEKTUPYEMBIX OOBEKTOB Ha OCHOBE aHAIIH3a
TIO’KApHOH OMACHOCTH NMOMEIIEHNH M TEXHOJIOTHIECKOTO 000PYIOBAHHS.

4.2. Anammz HO)KB.pHOfI OIMaCHOCTU TIPOBOJAT OTHACIIBHO IO KAXKIOMY TEXHOJIOTMHYECKOMY allrapary, IMOMEIKHHIO U 3aKaHYMBaroT pazpa6orn<m71

CTPYKTYPHOH CXeMbI PHYHHHO-CIICICTBEHHOH CBSI3H I0KapOB3PHIBOONACHBIX COOBITHH, HEOOXOAMMBIX M JIOCTATOUHBIX JUI1 BO3HHKHOBEHUS MOXKapa
(B3pbIBa) B 0OBEKTE (JaJiee - MOJIEIIb BO3HUKHOBEHYS HToxkapa). OOIWil BUI CTPYKTYPHOH CXeMbl BOSHUKHOBEHHS ITOXKapa B 37aHUH ITOKA3aH Ha 4epT.2.

TN
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4.3. CtaTrCTHYECKHE TAHHEIE O BpPEMEHHU CYLIECTBOBAHHUS ITOKAPOB3PLIBOOIIACHBIX COOBITHIT Ha I[CﬁCTBleLUPIX 1 CTPOSAXCA 00BEKTaX K BpEMEHU
0e30TKa3HOI pa6OTLI PasIAIHbIX W3IICITHI TPOCKTUPYEMBIX 00BEKTOB CO6I/IpaIOT TOJIBKO TI0 COOBITHSIM KOHEYHOIO YPOBH:, IIPUBEACHHBIM Ha MOJCIN
BO3HUKHOBEHMUS I107Kapa, I KOTOPLIX B METOIE€ OTCYTCTBYIOT aHAJIMTUIECKUE 3aBUCUMOCTH.

4.4. Ha ocHOBaHMM MOJIENN BO3HUKHOBEHMSI IT0Kapa 110 KKIIOMy dJIEMEHTY 00beKTa pa3padaTeiBaroT (opMbl cOOpa CTaTHCTHYECKOH HH(pOpMAaIH
0 MPUUMHAX, PeATU3allisl KOTOPBIX MOXKET IIPUBECTH K BOSHUKHOBEHHIO MOJKapa (B3pbIBa).

4.5. CraructuyecKyro MHGOPMALIKIO, HEOOXOAMMYIO JUIS pacyera MapaMeTPOB HAASKHOCTH PA3TMYHBIX W3ICIUM, UCIIONB3YeMbIX B MPOCKTHOM
PpelleHrH, COOMpaeT MPOSKTHAs OpraHU3alks Ha JeHCTBYIONMX 00bekTax. [Ipu aToM [uis HaOMIONeHHsT BHIOMPAIOT W3IEIHS, paboTaloIKe B TIEPHUOL
HOPMAJIBHO# IKCIUTYaTallK U B YCIIOBHUSIX, HACHTUYHBIX TEM, B KOTOPBIX Oy/IET IKCIUTYaTHPOBATHCS MIPOSKTHPYEMOE H3IEIHE.

4.6. B kauecTBe UCTOYHUKOB HH(OPMALIMH O PabOTOCIIOCOOHOCTH TEXHOJIOTHIECKOTO 000PYI0BAHUS UCIIONB3YIOT:

KypHaJIbI CTApILErO MallMHUCTA,

CTapIIero araparJuKa;



Ha4YaJIbHUKAa CMCHBI,

ydera mpobera 000pyIoBaHUS;

JeeKTOB;

PEMOHTHBIC KapThI,

CKEMECAYHBIC (SH(SKBapFaHBHble) TEXHUYCCKUEC OTYCTHI,

OTYETHI PEMOHTHBIX CITYXO;

rpad¥K MIaHOBO-NPEAYIPEUTEIBHBIX PEMOHTOB;

©KEMECSTIHbIE OTYETHI 00 HCTIONB30BAHUN 000PYIOBAHUS,

CIIPaBOYHBIC U IMACTIOPTHBIC TaHHBIC O HAACKHOCTU PA3IMYHbBIX DJIEMEHTOB.

4.7. Vcrounmkamu I/IH(l)OpMaIII/II/I O HapylCHWU MPOTHUBOIIOXKAPHOIO PEXKKWMa B IMOMCIICHUAX, HEUCHPABHOCTU CPEJACTB TYHICHUSA, CBA3U U

CUTHAJIM3ALU U SABJISIFOTCA:

KHHTA CITy>KObI 00beKTOBOM noxkapHoi yacti MBJI CCCP;

JKypHAaJI IOTIOTHHUTENIBHBIX MEPOTIPUSTHIT IO OXpaHe 00beKTa (111 00BEKTOB, OXpaHseMbIX oxkapHOH oxpanoit MBI CCCP);

XKypHaJT HaOJTIOZIGHHSI 32 IPOTHBOIIOKAPHBIM COCTOSHIEM O00BEKTa (JU1s 0OBEKTOB, OXpaHseMbIX IToxapHoi oxpaHoit MBJT CCCP);

JKypHAJI OCMOTpa CKIIJIOB, JTAOOPATOPUil U IPYrHX MOMEIIEHUIA TIepe/] MX 3aKPbITHEM 10 OKOHYaHUU PadOTBhI;

npeanucanys [ocymapcreeHHOr0 noskapaoro Hamzopa MBI CCCP;

AKTBbI OKAPHO-TEXHUYCCKUX KOMHCCHH O TIPOBEPKE IMPOTHUBOIIOKAPHOTO COCTOSHUSL OGI)CKTOB;

aKThI O HAPYIICHHUH [TPABUIT OXKapHOH Oe3omacHocTH opraHoB ['ocynapcTBeHHOro moxapHoro Hamsopa MBJ] CCCP.

4.8. Ipu pazpadotre opm cOopa 1 00pabOTKH CTATUCTHUYCCKON MHAOPMAIIMN HCTIONB3YIOT:

HaCTaBJIeHHE IO OpPTaHH3alMi TPOQWIIaKTHYecKOl paboThl Ha OOBEKTaX, OXpaHSEMBIX BOCHH3HPOBAHHOW M TPOQECCHOHAIBHON MOXKapHOH

oxpanoit MB/] CCCP;

ycraB ciTyObI ToxkapHo# oxpansl MBJ] CCCP;

(opMy, IpHUBEICHHYIO B Ta0N.4.

Tabmuma 4
Hanwme- Anamsupyemoe Iopsin- koBbIit [lara u Bpems Bpewms OO0ree Bpemst
HOBaHUE coObITHE (IPUYMHA) HOMEp peanu- T ()
aHaJM- 3UPYEMOTO 3aIMK COOBITHS CVIECTBO- BAHMSI paboTe
JJIeMEeHTa 00BEKTa (IpUYMHBI) ymio6brrm £-TO
(MpHYHHE), 3NIEMEHTa
MHH 00BEeKTa, MHH
Hanvenoanue O6o3Ha- OOHapy)KeHUsT yCTpaHEeHHUst
YeHHe (BOBHUKHOBEHHUS) (cue3HOBEHUS)
TIPHYHHBI HPUYHHBL
Kommnpeccop Pazpynenue y3moB u 5 1 01.03.84 01.03.84 5 18-104
TIepBOIo Kackaja |neranent TOPIIHEBON 10-35 10-40
TPYIITBI
2 10.04.84 10.04.84 4
15-17 15-21
3 21.05.84 21.05.84 5
12-54 12-59
4 17.12.84 17.12.84 3
01-12 01-15

4.9. Ha ocHoBanuM cOOpaHHbIX JJAHHBIX BHIYUCIIIOT KOI(HIIMEHT OE30MacHOCTH K B CIIE/YIOUEH M0CIEI0BATEbHOCTH.

4.9.1. BeMUCIISIOT CpeHEE BPEMS CYIIECTBOBAHHS MOMKAPOB3PBIBOOTIACHOTO COOBITHSA ( ¢y ) (CpeHEe BpeMs HAXOXKIEHHS. B OTKa3e) 1o (opmyte

(68)



TA T ; - BPEMS CYIECTBOBAHMS ; -TO MOXKAPOB3PHIBOOMACHOTO COOBITHS, MHH;
s - OOIIEE KOJTMYECTBO COOBITHH (U371 i );

_ - TIOPSIKOBBIA HOMEP COOBITHUSI (M3/IEIHS).

4.9.2. ToueuHyto ONEHKY TUCTIEPCHH ( [ ) CPEIHETO BPEMEHH CYIIECTBOBAHHS TT0XKAPOB3PBIBOOMIACHOTO COOBITHS BEIMHCIAIOT 110 (JopMyIie

= =ﬁ-§i(1j _TD)2 : ©9)
=

4.9.3. CpenHee KBapaTHYECKOE OTKIOHCHUE (r;r,EU ) TOYETHOHN ONEHKH CPEIHETO BPEMEHH CYITECTBOBAHHMS COOBITUS - 7, BBIMUCIISIOT MO (opMyrie

(70y*

OTUE =

* dopMyITa COOTBETCTBYET OpUTHHATY. - [[puMedyaHne 3roToBUTENsE 6a3bl TAHHBIX.
4.9.4. 13 Tabn.5 BBIOMpaOT 3HaUeHUE KOd(HIIIeHTa £ B 3ABHCHMOCTH OT YHCIA creneHeit cBOOOMBI (1, — | ) IPU TOBEPUTENIHON BEPOSITHOCTH [
=0,95.

Tabmuma 5

m—1 1 2 Or3 05 Or6 110 10 Or 11 1020 20
I 12,71 4,30 3,18 2,45 2,20 2,09

4.9.5. KoadxpumenT 6e3omacHocTH ( Xy ) (Ko3(MIMENT, yINTHIBAIONME OTKIOHEHHE 3HAYEHHS MAPAMETPA T, , BBIMHCIIEHHOTO 1o (opmyre (68),
OT €r0 UCTHHHOIO 3HAYEHHs1) BEIYMCIIIOT U3 GopMyJIbI

ina
T
Ky =1+ ™ an

Tn
4.9.6. Tpu peanuzaryy B TeYEHHUE TO/Ja TOJIBKO OHOTO COOBITHS KOd(XpHIIEHT 6e30M1acCHOCTH MPHHUMAIOT PAaBHBIM €IMHHIIE.
5. Onpe/iesieHNe NMOKAPOONACHBIX APAMETPOB TEIUIOBBIX MCTOYHNKOB HHT€ HCHBHOCTH 0TKA30B 2JIEMEHTOB
5.1. ToxapoomnacHsle apamMeTphl TEMIOBBIX HCTOYHHKOB
5.1.1. Pazpsio ammocgheproeo snexkmpuyecmea
5.1.1.1. Ilpsmoii yoap monnuu
OnacHOCTb MPSIMOTO yIapa MOJHHUM 3aKTIOMaeTCsl B KOHTAKTe TOproYell cpesibl ¢ KaHaIoM MOJIHUM, Temrieparypa B kotopom jocturaer 30000 °C

ripu cuiie Toka 200000 A 1 Bpemenu aeiictust okoso 100 Mxe. OT npsMoro yaapa MOJIHMM BOCIUIAMEHSIIOTCSI BCE TOPIOUHE CPEIbL.

5.1.1.2. Bmopuunoe 6o30eiicmeue MoHuu

OmnacHOCT BTOPHYHOTO BO3CHCTBHSA MOJNHMH 3aKTIOMACTCS B HCKPOBBIX paspsfaX, BO3HUKAIOIMX B pe3ylsTaTte WHIYKIHOHHOTO U
SIIEKTPOMATHUTHOTO BO3AEHCTBHS aTMOCHEPHOTO SIIEKTPHIECTBA Ha MPOU3BOACTBEHHOE 000PYIOBaHHE, TPYOOIIPOBOIBI M CTPOUTENIBHBIE KOHCTPYKIIHH.
DHeprus UCKpoBOro pazpsina mpesbimer 250 Mk 1 1octaTouHa Jy1st BOCIUIAMEHEHHSI TOPIOYHX BEILECTB ¢ MUHUMAIIBHOM AHeprueit 3axuranus 1o 0,25

5.1.1.3. 3anoc svicokozo nomenyuana
3aHOC BHICOKOTO TIOTEHIMANA B 3[AHUE TIPOMCXOIUT 10 METAJUTMYECKMM KOMMYHUKALIMSM HE TOJIBKO MPH MX TPSIMOM TIOPAXKEHUH MOJIHKEH, HO U
MPU  PACIIOJIOKCHUH KOMMYHUKAIIMH B HEMOCPSACTBEHHOW ONIM30CTH OT MOJHHeoTBoAa. llpu coOmoneHMn O30MACHBIX PACCTOSHUN MEXITY

MOJIHMEOTBOJIAMH M KOMMYHHUKAILIMSIMH DHEPIUsi BO3MOXHBIX MCKPOBBIX paspsinoB jaocturact 3HadeHud 100 [k u Oonee, TO eCTh JIOCTATOYHA IS
BOCIUTAMEHEHHSI BCEX TOPIOYNX BELIECTB.

5.1.2. Onexmpuueckas uckpa (Oyea)
5.1.2.1. Tepmuueckoe Oeiicmaue moKog KOPOMKO2O 3aMbIKAHUS

Temneparypy poBOHUKA (gnp ), °C, HarpeBaeMoro TOKOM KOPOTKOIO 3aMbIKAHH S, BEIYUCISIIOT 110 (popMyJIe

2R
fn‘p =g, + .3 K3 , (72)

Crp i



IIC ¢, - HaualbHas TeMIIepaTypa HpoBoHHKa, °C;
I 5~ TOK KOPOTKOIO 3aMbIKaHHUsl, A;

£ - COIPOTUBJICHUE IIPOBOIHHKA, OM;

Txy - BPEMS KOPOTKOIO 3aMbIKAHMS, C;

C'np - TETJIOEMKOCTb ITPoBOHUKA, [l kr-1 -K-1;
Pay, - MACCa MPOBOJTHHKA, KT

BocrmamensieMocTs Kabeis U IPOBOJHUKA € M30ILIHEH 3aBUCHT OT 3HAYCHMs KPATHOCTH TOKA KOPOTKOIO 3aMBIKAHHUSA [ . , T.c. OT 3HAYCHUS
OTHOIEHHUS [, . K JUIATENBHO JIOMYCTHMOMY TOKY Kalenst nii npoBofa. Ecim ata kpatHoCTh Gorbite 2,5, HO MeHbIle 18 it kaGens u 21 jist mpoBoza,
TO MPOUCXOUT BOCIIJIAMEHEHHUE MOTMBUHUIXIIOPUAHON H30JISLIUH.

5.1.2.2. Dnekrpryeckue HCKPBI (Karid MeTajuIa)

DreKTprdecKie UCKpBI (KAl MeTajiia) 00pasyroTcst TPH KOPOTKOM 3aMBIKAHIH SJIEKTPOIPOBOJIKH, SJIEKTPOCBAPKE ¥ MIPH IIIABJIEHAUH HJICKTPOIOB
SIIEKTPHIECKHX JIAMIT HAKAIMBAHMS OOIIETO HasHaueHHs. PasMep Kamenb MeTayua Py 3TOM JIOCTHTaeT 3 MM (IIpH ITOTOJIOYHOH cBapke - 4 Mm). [lpu
KOPOTKOM 3aMbIKAHUM U 3JIEKTPOCBApKE YaCTUIIbI BBUICTAIOT BO BCEX HANPABJIEHUSX, M UX CKOPOCTh He HpeBbmeT 10 u 4 M-C -1 COOTBETCTBEHHO.

Temmneparypa Kamenb 3aBUCHT OT BHJIa METa/lla M paBHA TEMIIEpaType IUIaBJICHHs. Temreparypa Karellb aTFOMHAHHUSI IPH KOPOTKOM 3aMBIKAHUH
nocruraet 2500 °C, Temrieparypa CBapOYHBIX YaCTHIl U HUKEJIEBBIX YacTHIL Jamil HakanuBaHus gocruraet 2100 °C. Pa3mep karenb npu pe3ke Metaia
nocruraer 15-26 MM, cropocts - 1 M-c-1, Temmneparypa 1500 °C. Temneparypa ayru ripu cBapke u peske pocruraer 4000 °C, mostoMy ayra sBisieTcst

HCTOYHHUKOM 3)KUTaHHsI BCEX TOPIOUHX BEILECTB.

30Ha paznera YacTUIl P KOPOTKOM 3aMBIKAHHH 3aBHCHT OT BBICOTHI PACIIONIOKEHHS IPOBOIA, HAYAIBHOH CKOPOCTH MOJIETa YacTHIl, YIla BbUIETA
1 HOCHT BEPOSTHOCTHBIN Xapakrep. [Ipu BbIcoTe pacmonoskeHus poBoza 10 M BepOsTHOCTB ITOMaIaHus YacTHI Ha paccTosHue 9 M cocrasiset 0,06, 7
M- 0,451 5 M- 0,92, mpu BbIcOTE pacnoNokeHHs 3 M BEPOSATHOCTh MOMAZaHUs YacTHLl Ha pacctosiHue 8 M coctasisier 0,01, 6 M- 0,29 u 4 m - 0,96, a
Iy BbIcoTe 1 M BepoSTHOCTH paznera yacTui] Ha 6 M - 0,06, 5 M- 0,24, 4 M- 0,66 1 3 m - 0,99.

KoyaecTBo TeIUIOTHI, KOTOpOE KAl MeTalla CIIOCOOHA OTHATh TOpIodel cpenie IpU OCTHIBAHHH JIO TEMIEPaTyphl € CaMOBOCILIAMEHEHHS,
PaCCUHTHIBAIOT CIISIYIOIIM CIIOCOOOM.

CpezHIOI0 CKOPOCTB MOJIeTA KAIUIM METAILIA IIPK CBOOOHOM aJCHUH (g ), M'C-1, BBIMUCIISIOT 110 opMmyrie
wy =05./2gH » (73)

rae g =9,81 mc-l - yckopeHue cBOOOHOTO Ia/ICHHS;

4 - BBICOTA NaICHUS, M.

O6beM karum mMetawia (7, ), M3 , BBIUCISIOT 110 (hopmyite

3
om e 0,524d3> 74)

e dK - JUaMETpP Karuiv, M.

Maccy Karui (s, ), K, BEIMUCISIEOT 110 opMyIte

e =V (75)
IJie ¢ - INIOTHOCTh METala, K"M-3.

B 3aBucumMoctu ot NPOAOJDKUTEIILHOCTH ITOJIETA KaIUIM BO3MOXKHBI TPU €€ COCTOSHUSA: JKUIKOE, KpUCTAIUIM3alliu, TBEPAOE.

Bpewmst nonera karm B pacruiaBIeHHOM (JKUIKOM) COCTOSIHUM (TIJ ), €, PACCUMTHIBAIOT 110 opMyJIe

=CplmK.]n ?;(_TD

Zp M= , 76
R (76)

TIe Cp - yAenbHas TEMI0EMKOCTh paciiiaBa Metaia, Jhk-kr-1 -K-1;
p, - Macca Karuid, KT
5, = 0,785d§ - TUIOIIR/Ib TOBEPXHOCTH KaIUU, M 2 ;

TH . Tm‘{ - TEMIIEpaTypa KAl B HAYAJIC ITOJIETa ¥ TEMIIEPATypa IIJIABJICHUA METaJllIa COOTBETCTBEHHO, K,



Ty, - TEMIIEpATypa OKPYKAIOIEN cpetbl (Bosmyxa), K;
o - KooaquprueHT Temooraaun, Brom-2 -K-1.

KO3(1111/IHI/IGHT TENJIO0TAa4Y1 OPEIACIAIOT B CJ'Ieﬂy[OHICﬁ TIOCIICA0BATCIIBHOCTH

a) BBIYUCILIIOT Ynciio PeliHomb ca mo gopmyre

Re="x %, (77

Iie 4, - AMaMeTp KaIum, M;
v =151-1075 - KO3(MIMENT KMHEMATHYECKO] BS3KOCTH BO3yxa pu Temreparype 20 °C, M-2-c-1;

6) BEIMHCILIOT KpuTepuii HyccensTa 1o dopmyre

My =0,62Re™ (7%
B) BBIUHCISIFOT KOA(PHIIEHT TEIUIO0TAauH 110 opmyie
a= @)
dx
e 3 =221 - KOXHITMEHT TenIonpoBoaHOCTH BO3yXa, Br - m-1 - K-1.
Ecrm 7 <z, TO KOHEUHYIO TeMIIEpATYPY KAIlIH OMPE/ICIISIOT 110 topmyrte
o Sy
Tox =To * (T ~Tp) ezp| - — |- (80)
p ¥

BpeM}I TOJICTa KaIlIk, B TEYCHUE KOTOPOTO IMTPOUCXOAUT €€ KpUCTAIUIU3alUs, OIIPEACIIAIOT 110 qupMlee

' Crp
Tay = —————— > 81
o Sg (Trm - Tﬁ)
e Cy, - YACTbHas TEN0Ta KPUCTAUTH3ANH METAIlIa, Jbx - kr-1.
Ecrm Tp < 1< (T, + Ty, » TO KOHCUHYIO TEMIEPATYPY Karlli ONpEIeIIsHOT 110 (opmyre
Tt = T (82)
Ecm ¢ (Tp+ Typ) » TO KOHEUHYIO TEMIICPATYPY KAILTH B TBEPIOM COCTOSHUH ONPEICIIIOT 11O (opmyre
@S
Ton =T+ T _TD)'EXp{‘C—K'[T_(Tp +T1¢p)]} ’ (83)
K ' mK

TIe (', - YACIbHAs TCIUIOEMKOCTh MeTallIa, Jhx-xr-1 -K-1.

KomuectBo temna (5 ), JUK, oThaBaeMoe Karuieil MeTayula TBEpIOMY WM JKUIKOMY TODIOYEMy Marepuaily, Ha KOTOpBI OHa Momaia,
BBIYHUCIIIOT 110 hopMyIIe

W=K{I'OKICKI(TNJH _?T:B)'K’ (84)

rie 7, - TEMIIEPATypa CaMOBOCIIAMEHEHH s TOPIOYETO Matepuana, K;
# - Ko3(XpIILIEHT, PaBHBI OTHOIIEHHUIO TEIJIA, OTJAHHOTO TOPIOYEMY BEIIECTBY, K SHEPIUH, 3aITACEHHON B Karle.
Ecnu oTcyTeTBYyeT BO3MOXKHOCTb ONpeesieHust koadduuueHTa g, To IpUHUMAIOT g =l.

Bornee crporoe onpezeneHre KOHSUHON TEMITEPATyphl KAIUTH MOXKET OBITh IPOBEACHO NPH yYeTe 3aBUCUMOCTH KOI((MIMEHTa TEIUIOOTAAYH OT
TEMIIEPaTypBL.

5.1.2.3. Dnexmpuueckue namnvl HAKATUBAHUSL 00Ue20 HAHAYEHUS.



HO}KapHa}I OIMaCHOCTb CBCTUJIBHUKOB 06ycn013neHa BO3MOKHOCTBIO KOHTaKTa I‘Op}()‘leﬁ Cpeabl € KOJI0O# SHEKTPI/I‘IecKDﬁ JIaMIIbl HaKaJIMBaHWAA,
Harperoﬁ BBIIE TEMIIEPATYPHI CaMOBOCITJIAMECHCHUA I‘Op}()‘leﬁ Cpeabl. TeMnepaTypa Harpesa KOJIOBI 3J'I€I(TpPI‘ICCKDI7[ JIAMITIOYKK 3aBUCHUT OT MOIIHOCTHU

JIaMIIbl, €€ Pa3sMEPOB U PACIIOIOKCHHUS B IIPOCTPAHCTBE. 3aBHCHMOCTb MaKCHMAJIGHOM TEMIICpaTypbl Ha Koj1be TOPU3OHTAJIBHO paCIIOIIO)KCHHOfI JIaMIIbI
OT €€ MOIIIHOCTH U BPEMEHU ITPUBEC/ICHA Ha LIep’l'.3.

557 Loirrg- samac FT58T
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5.1.2.4. Uckpul cmamuyeckoeo snexmpuiecmea

Ouepruto UCKps ([, ), JUK, CrI0COOHO! BOSHHKHYTH IO ACHCTBUEM HAIPSDKCHHS MOXKL IUIACTUHON M KAKAM-IMO0 3a3eMIICHHBIM IIPE/METOM,
BBIYUCIISIOT 110 3aIIaCCHHO KOH/ICHCATOPOM SHEPIHH M3 (JOpMyIIbI

W, =05C0% (85)

Irae - EMKOCTb KOHACHCATOPA, (D;

77 - HanpsbkeHue, B.

Pa3HOCTh MOTEHIMAIOB MEXTy 3apsDKEHHBIM TEJIOM U 3eMJICH U3MEPSIFOT JJICKTPOMETPAMH B PealIbHBIX YCIIOBHSIX IIPOM3BO/ICTBA.
Ecm 7, > 04W,,, (W,,, - MAHAMATBHAS SHEPTHS 30KHTAHUSA CPEMIBI), TO MCKPY CTATUMECKOIO DIIEKTPUIECTBA PACCMATPUBAIOT KAK HCTOYHHK
3QKUTAHUSL.

PeanbHyto OmacHOCT TPE/CTaBISIeT "KOHTAKTHASA' HIEKTPH3aIys JIEONeH, paboTaroX C IBIOKYIMMICS TMAJIEKTpIYecKiMA Matepranamu. [1pu
COIPHKOCHOBEHNH YEJIOBEKa C 3a3eMJICHHBIM IIPE/IMETOM BO3HHMKAIOT UCKPBI C 3Hepruei ot 2,5 1o 7,5 /K. 3aBHCUMOCT SHEPrUN SJIEKTPHIECKOIO
paspsizia ¢ Tena YeloBeKa U OT IOTEHIIUANA 3apsIIOB CTaTHUYECKOTO JIEKTPUYECTBA [TOKAa3aHa Ha uepT.4.

oXes paspa,
3 o= A
L] -
I I

'
iy

LR FTERIT]
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5.1.3. Mexanuueckue (hpuryuonmvie) Uckpbvl (UCKPbL OM YOapa u mpeHus)

PasmepbI HCKp yrapa 1 TpeHust, KOTOPBIE IPE/ICTABIISIOT COO0H PacKaTICHHYIO IO CBEUEHHNS! YaCTUUKY MeTaJlla HJIM KaMHsI, OOBIYHO HE IPEBBIIRIOT
0,5 MM, a BX TemIIepaTypa HaXoUTCS B IpeeNax TeMIIepaTypsl IUIABJICHHs MeTauta. TeMiieparypa HCKp, 00pa3yrOLMXCs IIPU COyNapeHUH METaJlIoB,

CIIOCOOHBIX BCTYIIAaTb B XUMHUYECKOC B3aUMOJICHCTBHE JApyr € JpyroM € BbIACJIICHUEM 3HAYUTEIILHOIO KOJIMYECTBA TEILIA, MOXKET IIPEBLINATL
TEMIICPATYPy IUIaBJICHUS, U [IO3TOMY €€ OIPEACIIAIOT SIKCIEPUMEHTAIBHO WA PACUCTOM.

KonmuecTBo TemoTsl, oTAaBacMoe HCKPOIl IPH OXI@KICHHN OT HAYAIBHON TEMIECPATypPhl ; 10 TEMIIEPATYPbI CAMOBOCIUIAMECHEHHS. TOPIOCH
CpeIb ¢, , BBIUCIAIOT 110 Gopmyste (84), a BpeMst OCTBIBAHHS ¢ - CIIEIYIOIIM 00pa3oM.

Oruouenne Temneparyp (& ) BBIMUCISIEOT 110 Gopmyne



o

R S ] (86)

by ~iy

Ie ¢, - Temmeparypa Bosnyxa, °C.
Koaddpument temoornaunt (), Br-m-2 -K-1, Beraucrsor o ¢opmyne

o =188, fw, > 87
TJIE v, - CKODOCTB TOJIETA HCKPBI, M'C-1 .
CKopOCTb HCKPBI ( vy, ), 00pasyroLiics IpH yniape cBoGOIHO TANAIOLIETO Tela, BBIMUCILIOT 110 Gopmysie

Wy =284 > (88)

a TIpH yIape O BPAIRIOLEECs TeNO o Gopmyie

wy =21 R, (89)

A€ » - 4aCTOTa BpallCHMS, C-1 ;

R - PaIyC BPAILIRAIOLIETOCA TeJa, M.

CKopOCTSb ToJIeTa MCKp, 00pa3yrolpXcst P paboTe ¢ yIapHBIM MHCTPYMEHTOM, MPHHUMAIOT PaBHOM 16 M'c-1, a ¢ BBICEKAEMBIX IIPH X0AB0E B

00yBH, TOIONTON METATUTNYCCKIMU HAOOMKAMH HIJTH TBO3IAMH, 12 M-C-1 .

Kpurepuii bro Beraucsor o gopmyse

5 = 2 90)

THC ¢, - JMaMeTp MCKPBL, M;
hige = KOO(DMLIMEHT TEMIIONPOBOAHOCTH METAILIA NCKPBI TIPH TEMIIEPATYPE CaMOBOCILIAMEHEHHSI TOPIOYETO BELECTBA (¢, ), Brm-1-K-1.

To 3Ha4eHMsIM OTHOCHTENBHOI M30BITOUHON TEMIIEPATYPbI & M KPUTEPHs 5; ONPEAEISIOT 1o rpadwky (4ept.5) kputepuit Dypse.

N1

7 go0s [ 5.
g4 a1 as6 a0t 7, 0O

g2
7
aor gosgr 63 ! 510 50100 5001660
fa
Yepr.5

JIMMTeNnbHOCT OCTBIBAHUS YACTHUIIBI MeTallIa ( ¢ ), C, BBIUKCIISIOT 110 (opMyIie

A
f=_D'd1%Cm°n ’ on
Ay

e - kpurepuit Oypbe;
(', - TEIUIOEMKOCTb METAJLIa HCKPbL IPH TeMIIEPAType CaMOBOCILIAMEHEHHS! TOPEOUETO BerecTsa, Jhk - k-1 -K-1;
py - INIOTHOCTb METaJUIa MCKPBI IIPH TEMIICPAType CaMOBOCILIAMCHEHHS TOPEOYCTO BELECTBA, KI'M-3.

IMpy HaMMUMY SKCTIIEPUMEHTAIBHBIX JAHHBIX O MODKUTAIOIEH CIIOCOOHOCTH ()PUKIMOHHBIX MCKP BBIBOJ 00 MX OMACHOCTH UL aHAM3UPYEMOit
TOproYeil cpefpl JOIMyCKaeTcs ieaTh 0e3 IPOBEICHUS PacyeToB.

5.1.4. Omkpvimoe niama u uckpel dsucameneii (neveii)

Hoxcapﬂaﬂ OIIaCHOCTh IJIAMEHU 06ycn01311eHa WHTCHCHBHOCTBIO TEIUIOBOTO BO3JICHUCTBUS (HJIOTHOCTI)IO TCILIOBOIO HOTOKB.), IO A0
BOBZ[eﬁCTBPIS{, OpPIeHTaIIPIeﬁ (BSaI/IMHI)IM paCl'[OJ'IO)KeHI/IeM), TNEPUOUYHOCTEIO 1 BPEMEHEM €10 BO3JICUCTBHS Ha TOPIOYUE BCIICCTBA. [TnotHOCTH



TEIUIOBOTO TOTOKA M(Xpy3MOHHBIX IUIaMEH (CIIMYKW, CBEYH, Ta30BOH ropenku) cocTaBisieT 18-40 kBr1-M-2, a mpeaBapuTenbHO MEpeMERHHBIX
(masuibHBIC JIaMITh, Ta30BbIe ropenku) 60-140 kBr-m-2. B 1abn.6 npuBeAeHbI TEMIIEPAaTypHbIC ¥ BPEMEHHBIC XapaKTEPUCTHKH HEKOTOPBIX TUIAMEH H
MAJIOKAJIOPUIHBIX HCTOYHUKOB TeIIa.

Tabmuma 6
HaumeHoBaHKE TOPAILETO BEIeCTBA (M3EIHs) Temmeparypa niaamMeHu Bpemst ropenus
WM O>KapOOTIaCHOM orepartuu (TneHus um Harpesa), °C (TneHuns), MUH

JlerkoBocriaMeHsoIMeCs: U TOPIOUHE KUAKOCTH 800 -
JlpeBecuHa 1 JieconuiioMaTepuabl 1000 -
TIpupoaHble ¥ CKMKEHHBIE Ta3bl 1200 -
T'a30Bas cBapka MeTaiuia 3150 -
T'a3oBas pe3ka merasa 1350 -
Tneronps manupoca 320-410 2-2,5
Tnerorps curapera 420-460 26-30
Topsitgst crinyka 620-640 0,33

OTKpBITOE TUIaMs1 OITACHO HE TOJIBKO MPH HEMIOCPEACTBEHHOM KOHTAKTE C TOPIOYEH Cpeioit, HO M IpH ee 00mydeHru. IHTeHCUBHOCTD OOTydeHuS (
gp ), BT*M-2, BEIMHCIISOT 110 opMyrie

4 4
T T,

= @ CE
=57a (| == | -] == | o, 92
Ep ” [100] [100] iy e

e 5,7 - kodpUIMEHT H3ITydeHusI a0COMIOTHO YepHOro Tena, Brm-2 -K-4;
gl'l'p - IPUBCACHHAA CTENICHD YEPHOTBI CUCTEMbI
s@=[i+l-1], (93)
&'qj =23

g4 - CTETICHD YePHOTHI (akena (mpu ropeHuu aepeBa paeHa 0,7, Hegrenpoaykros 0,85);
&, - CTEIIEHb YePHOTBI 00MIY4aeMOro BEIECTBa IPHHIMAOT 110 CIPABOYHOH JHTEpaType;
Ty - TeMreparypa (akena rutamenw, K;

T, - TEMIIEpaTypa roproHero BelecTsa, K;

01 - K03 UIMEHT OOITYYEHHOCTH MEYKILY U3ITYHAIOMel U 00JTyqaeMOil TIOBEPXHOCTSIMI.

Kputnueckue 3Ha4eHNsI FHTCHCUBHOCTH OOJIy4eHHS B 3aBUCHMOCTH OT BPEMEHH OOTy4eHHs U1 HEKOTOPBIX BEILECTB IPUBEICHBI B Ta0M.7.

Tabmuma 7
Marepuan MuHuMaibHas THTEHCUBHOCTB 00TydeHust, BT'M-2, Ipy NPOJOIDKUTENBHOCTH O0TydeHNS,
MUH
3 5 15
JlpeBecnna (cocHa BIaXXHOCTEO 12%0) 18800 16900 13900
JlpeBecHO-cTpyKeuHast IUIUTa IIOTHOCTBIO 417 Kr-M-3 13900 11900 8300
Topd OprkeTHbIIH 31500 24400 13200
Topd xyckoBoit 16600 14350 9800
XJI0NOK-BOJIOKHO 11000 9700 7500




CIIONCTBIH IIaCTHK 21600 19100 15400
CTeKIoIIacTHK 19400 18600 17400
Tepramux 22000 19750 17400
Pesuna 22600 19200 14800
Vroms - 35000 35000

TTorkapHasi OITaCHOCTb MCKP MEUHBIX TPYO, KOTENBHBIX, TPYO MapOBO30B M TEIIOBO30B, a TAIOKE APYTHX MAIIMH, KOCTPOB, B 3HAYMTEIIBHOMN CTENEHN
OTIpEZETIACTCS UX Pa3MepoM U TEMIIEpaTypOid. YCTaHOBIIEHO, YTO HMCKpa JWAMETPOM 2 MM II0XKAapoolacHa, eciu mMmeeT Temmeparypy 1000 °C,
mmaMeTrpoM 3 MM - 800 °C, mramerpom 5 M - 600 °C.

Temnoconepxanne 1 BpeMst OCTBIBAHHS HCKPHI JI0 OE30ITaCHOCTH TEeMITepaTyphbl BEMHCILEOT 110 opmyrnaM (76 u 91). Tlpn sToM muaMerp HMCKpBI
IIPHHUMAIOT 3 MM, & CKOPOCTB I10JIETa UCKPBI ( ¢ , ), M'C~1, BBIMHUCISIOT 110 hopMmyrie

wy = 405w +5H > 4

IJI€ ¢, - CKOPOCTb BETpa, M'C-1;

£ - BBICOTa TPYOBI, M.
5.1.5. Hazpes seugecms, omoenbHbix Y3108 U HOBEPXHOCIEL MEXHON02UYECKO20 000PY008aHUs

Temnepatypy HarpeBa SMEKTPONPOBO/A IPH BO3HUKHOBEHHH MEPerpy3k (¢, ), °C, BBIMUCISIOT 110 (opmyIie

!i'IOI[

2
I
by =fpm +[ & ] (f'ﬁ.ﬂ _fcp.ﬂ)’ ©3)

TH€ £y, - HOPMATHBHAL TEMNEATypa CPE/ibl /s MPOKIA/KH MPOBOMA, MPUHUMACTCA B COOTBETCTBHM C MPABMJIAMH 3JIEKTPOOOOPYIOBaHS,

yrBeprKIeHHbIMH ['ocareproHamzopom, °C;

fcp - (baKTHYECKUI TOK B IPOBOITHUKE, A;

tyy - HOPMATHBHAS TEMIIEPATYPA KHUJIBI SIEKTPONPoBO/a, °C;

I o~ AOTYCTHUMBIH TOK B IPOBOJHNKE, A.

Temnepatypy rasa Ipu CKaTuy B KOMIIPECCOPE M OTCYICTBHH €10 oxnaxcaenus (T, ), K, Bbrancisior no gopmyne

(k=101 k
To=T, [i] : 96)
£

H
IJie T,, - TeMIIEparypa rasa B Havae okatus, K;
E. , B, - JIaBlleHHUE Ia3a B KOHIIE U HAuasle CKaTHS, KI*M-2 ;
- - TIOKazaTenb amadarsl (paBeH 1,67 u 1,4 COOTBETCTBEHHO IS OTHO- U IBYXaTOMHBIX Ta30B).

JUi11 MHOTOATOMHBIX Ta30B MOKA3aTeNb aauadaThl BRIMUCISIOT 10 GopMylie

k=C,iC,, o7

e C, ), - n300apHast U M30XOpHas YICNIbHBIE MAaCCOBBIE TEIIOEMKOCTH ra3oB, JDk - kr-1- K-1 .

Temmeparypy HarpeBa SJIEKTPUYECKMX KOHTAKTOB NMPH BO3HUKHOBEHWH MOBBIIEHHBIX MEPEXOIHBIX COMPOTUBIEHHH (£, ), °C, BBMMCILIOT 110

Gopmyme

1-2 & 98)

s

fyg “lep ¥ Sorog
o0

TIE £, - TEMIIEpATYPA CPE/IPL, °C;

z - Bpems, C;



Ty - IOCTOSHHAS BPEMCHH HAarpeBa KOHTAKTOB, C;
£ - DIEKTPUYECKast MOIIHOCTb, BBIICIISFOIIAACS B KOHTAKTHBIX IIepexo/ax, Br;
& - IUIOLRIB TOBEPXHOCTH TEIJIO0OMEHa, M2 ;

0 gy -~ OOUMH KOO(uIMeEnT Temoornaum, Brom-2-K-1.

Jlo MakcMMabHOMN TeMIepaTypbl KOHTAKThl HArPEBAIOTCS 32 BPEMs

™57, - 99)
DINEKTPIYECKYI0 MOIIHOCTS ( ), BBIICISFOIIYIOCS] B KOHTAKTHBIX IIepexo/iaX, BBIMUCILIOT 110 (opMyrie

P13, (100)
=1

Ie ; - TOKB CeTH, A;
[/, - IAJICHNE HATIPSDKEHMUS B ; -1 KOHTAKTHOM TIape B IIEKTPHYECKOM KOHTaKTe, B;

» - KOJIMYECTBO KOHTAKTHBIX AP B KOHTAKTE.
3HaYEHNE MAJIEHNs1 HATPSHKEHNI Ha KOHTAKTHBIX Tapax I/, JUIA AeTallel N3 HEKOTOPBIX MATEPHAIIOB IPUBEIEHBI B TaOI. 8.

Ta6mna 8
HaumeHnoBanue Matepuaina ANFOMHHUIA I'padut Jlatynp Menw Craip
AmoMuHUI 0,28
I'padur 3,0 3,0
JlaryHb 0,63 2,4 0,54
Menb 0,65 3,0 0,60 0,65
Craib 1,4 1,6 2,1 3,0 2,5
KoaddwiienT TersioodMeHa BHIMUCISIOT B 3aBHCUMOCTH OT TEMITEPATYPhI KOHTAKTOB 110 (hopMysiam:
o = 4,o7m, ecm ¢, £ 60 °C; (10D
g =1 1,630, ecm £, > 60 °C. (102)
TocTosHHYO BpeMeHH HarpeBa KOHTAKTOB BBIMHCISIIOT 110 (hopMmyIie
oy e (103)
50 oy

rae (¢ - yAclibHas MaccoBasi TEINIOEMKOCTb METaJlla KOHTAKTOB, H)K‘Kl'—l ‘K-1 5

41 - MAcca KOHTAKTOB, KT.

Pacuer s, IPOBOZAT B CleyrOLei IoCIe10BATENbHOCTH. JUlsl 3aaHHOH TeMIIepaTypsl ¢, BBIMUCISIOT o g M (7, & 3aTeM 110 (opmyne (98)

BBIYHCIIAIOT A Ecm BBIGpaHHOG Y BBIYUCJICHHOC 3HAYCHUS - OTIIMYAIOTCS OOJiee YeM Ha 5%, TO BBIYMCIICHUE HeO6XOHI/IMO TIOBTOPUTb.

Temneparypy OMIMITHAKA CKONBKEHYS IIPH OTCYTCTBHM CMa3KH U IPUHYIUTENLHOTO OXIBKAEHHUS (¢ . ), °C, BBIMUCISIOT 110 opmyrie

73
fne Stp ¥ ———|1-¢ = | (104)
ofm 5
TIC £, - TEMIIEPATYpa CPETIEL, °C;
a =044 fadn - k03(puIIeHT MolHOCTH, BT;

7 - K03 MIHMEHT TPEHHUS CKONBKEHHS;

- chila, HeﬁCTByIOL[B.SI Ha NOJAIMITHHK, KI';



4 - MaMeTp IIMIa Baja, M;
» - 4acTOTa BpAILEHUsI Bajla, MUH-1 ;
5 - TUIOIIRAIb TOBEPXHOCTH TEINIO0OMEHA MOAIMITHUKA (IIOBEPXHOCTh ITOIIMITHIKA, OMBIBAEMAs BO3IYXOM), M2 ;

T - BpeMst pa6OTI>I OAIIMITHHKA, C;

wml
Tq = ————— - IIOCTOsIHHAs BPEMEHU HarpeBa NOALMITHUKA, C;

o S

#% - Macca MOJIMITHUKA, KT.
Bpemst HarpeBa moAUMITHAEKA (¢ ), C, IO 33JaHHON TeMITepaTypbl BEMHCISIOT 110 (hopMyie

3

T=1ln
" a- aoﬁmstzr[.c iy j

Hpaxrn'{ecm Ipu ¢ = 5-51_[ TEMIICpaTypa NOAUMITHHUKA JOCTUTACT MAKCUMAJIbHOTO 3HAYEHHU S, BBIYUCIIAEMOIO 110 (bopMyne

by T 4

R —

max | top N
X ofmg 5

B ¢opmynax (106, 107, 108) koaduument rennoodMena ez, BuMUCISOT 1o dopmynanm (101 mmm 102).

TNocnenoBaTenbHOCTH pacueTa TeMIEpaTyphl MOAIIMITHAKA AHATIOTHYHA PAcieTy TeMIIEpaTyphl HarpeBa KOHTAKTOB.

5.1.6. Hazpes sewgecme npu camosozeopanuu

MuHUMATBHYIO TEMIIEPATyPY Cpebl, IPU KOTOPOM MPOUCXOUT TEIUIOBOE CAMOBO3TOPAHUE, BBIUUCIIIIOT U3 BHIPOKEHUS

gty = A, +2,l8 5

a BpEMs Harp€BaHus BEILCCTBA IO MOMEHTA CaMOBO3IOpaHUs U3 BBIPAXKCHUA

lgtc =L(A'B_183c) >
My

TIE ¢, - TEMIIEPATypa OKpyxKatoei cpeml, °C;
T, - BPEMST HArpeBa, u;
Ay, Ay, #g, 215 - IMIMPUYECKIE KOHCTAHTE;

& - yACIIbHas TIOBEPXHOCTH T, M~1 .

e 7 - NOJIHAs HApY)KHAs TOBEPXHOCTh TeNa, M2 ;

7 - 00BeM Tena, M3 ;

(105)

(106)

(107)

(108)

(109)

I k» J - PasMCEphl TCIa BAOJIb COOTBCTCTByIOH.Eﬁ I@OpZH/IHaTHOﬁ OCH, M HallpuMeEp, AJIA OPSAMOYIOJIbHOIO Iapavieiendnena: ; - JIdHa, p -

LMPHHA, § - BHICOTA; JUIsl IMIIMHAPA: | = & = F), j - BBICOTA; Ui APA: | = p = = D M T.A.

5.2. VIHTeHCHBHOCTB OTKA30B JIEMEHTOB 000PYHIOBaHHSL, IPUOOPOB U allliapaToB

3aBUCHMMOCTh WHTEHCUBHOCTH HOBpe)K,I[eHI/Iﬁ 060p}¢[0BaHI/IH, TNPUBOIAIIMX K B3PbIBY, OT B3prBO0HaCHOI>i KOHIICHTpallu I IIPOU3BOACTBA

JIMBHUHUIIA, METaHa, STHJICHA U aMMHaKa ITpUBeIeHa Ha 4epT.0.
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HNHTEeHCMBHOCTH 0TKA3a 3JIEMEHTOB

Tabmuna 9

HanmenoBanue snemMeHTa

VuTeHcrBHOCTB OTKa30B (3, *106 ), 4-1

Hwxuuit npenen

CpenHee 3HaueHUE | Bepxuuii npenen

['be3s1

Juddepentmanst

3aKUMbI

Konbia nepemenHoro ceuenust
KopoOku koneH4aroro Bana
Kopobxu nepenaw:
COeZIMHUTENBHEIE

CEKTOpHBIC

CKOPOCTHBIE

Kopmyca

Mydrsr:

CLICTLICHUS

CKOJIB)KEHHS

OrpasnunTen
OrpaH14HTENbHBIE CMEHHBIE KOJIbL[A
IIporuBoBecst:

Oompume

MaJible

IIpyxunbI

TIpuBospr:

CO IIKHBOM

JIOTIOJTHUTENBHOTO CEpBOMEXaHU3Ma
OOBIMHBIX CEPBOMEXAHI3MOB
GoJ1ee SKOHOMITIHBIE

MeHee

TpuBoaHBIE peMHU TTepead
Togummnuukmy:

IAPHKOBBIE

COEZIMHUTENBHBIX My (T

MexaHH4yeCKHe J1eMEeHThI

0,02 0,045
0,012 1,00
0,0003 0,0005
0,045 0,55

0,1 0,9

0,11 0,2
0,051 0,912
0,087 2,175

0,03 1,1

0,04 0,06

0,07 0,3
0,165 0,35

- 0,36

0,13 0,3375
0,005 0,0125
0,004 0,1125

- 0,16

0,86 12,5

0,86 12,5

0,6 33

0,17 1,8

- 36

0,02 0,65

0,008 0,21

0,08
1,58
0,0009
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




POJIMKOBBIC

IapHKONOAIMITHHKY:
MOILHBIE

MaJIOMOIIHBIE

Peccopel manoMorHbie
Ponuxu

CoenyHeHus:
MEXaHHYeCKHe
BpallRIOIMECT

TasTHbIe
CoenuHNTENbHbIE KOPOOKH
CepBOMeXaHU3MbI
CrepxHI

VYerpoiicTsa cBsi3u:
HalpaBJICHHbIC
HIOBOPOTHEIE

THOKUe

KECTKUE

OUIIBTPbl MEXAHUUYECKHE
[Hecrepuu

[franry moryHxepa
rndrer:

C Hape3Kou
HaIpaBJIONIIe
[lapHups! yHUBEpCAIbHBIE
accu

OKCUEHTPUKH

IpyxuHbl
TernooOMeHHUKN

Juadgparmer
HcTounnKku MOIIHOCTH THIPaBIIMUECKHUE
3a/IBMKKA KIIallaHOB
3aIBIKKA BO3OY)KICHHS
Knamnansr:
BPUKOBbIE
PBIYaKHBIC
Harpy>KCHHBIE
CBEPXCKOPOCTHBIC
00XOTHbIE
CTOTOpHBIE
KOHTPOJILHBIE
JIPCHAKHBIC
HATIOJIHUTEIILHBIE
TIOIIJTAaBKOBBIC
TOpIOYEro

JIABIICHUS
MIEPBUYHBIC
JBUTATENIS
peryisiropa
pasrpy304HbIE:
JIaBJICHUS
TEPMUYCCKIC

pe3epByapHbIe
CENIEKTOPHBIE

PEryIMpoBOYHBIE
PpydHBIE TIEPEKTIOYaIOIIe
CKOJIB3SIIIIE
HOJI3YHKOBBIE
COJICHOH/THBIE:
TPEXXOZOBbIE
YETBIPEXXOJOBbIC
HMITYJIbCHBIE
THepeITyCKHbIe
Pasrpy304HbIe

Fmpannnqecme M NMHEBMATHY

0,2

0,072
0,035

0,02

0,02
6,89
0,0001
0,28
1,1
0,15

0,065
0,001
0,027
0,001
0,045
0,002

0,006
0,65
1,12
0,001
0,09
221
€CKHE DJIEMEHTbI
0,1
0,28
0,112
0,112

L1
1,87
0,112
1,33
0,16
0,112
0,24
0,1
56
1,24
0,112
0,165

0,224
0,224
56
2,70
3,7
0,67
0,112
0,56
227
1,87
1,81
2,89
0,26
3,41

0,5

1,8
0,875
0,112
0,075

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

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

0,025
1,625
25
0,921
0,002
0,22
15,0

0,6

6,1

5,1
0,212

46
46
57
34

2,24
23
1,9

0,224

0,112
8,0
6,4
56
6,3
372
0,56
57

3,92
8.4

6,88
16,0
1,10
6,5
1,12
1,12
11,0
46
46
6,9
0,5
57

1,0

3,53
1,72

0,1

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

321
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
74
18,94
5,33
8,13
47
22
1,12
11,2
372
32,5
14,8

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

19,7
7,41
722
9,76
2,86
1531




CepBoK/Ianasbl 16,8 30,0 56,0
ManomeTpbl 0,135 1,3 15,0
Mortopb! ruipaBINYECcKie 1,45 1,8 2,25
Harrerarem 0,342 2.4 3,57
Hacock! ¢ ManmmHHBIM IPUBOZIOM 1,12 8,74 31,3
[opumu runpaBIryeckie 0,08 0,2 0,85
TIpuBOBI HOCTOSIHHOM CKOPOCTH ITHEBMATHUECKUE 0,3 2,8 6,2
TIpoxnamwu:
MPOOKOBBIE 0,003 0,04 0,077
PO TaHHbIE 0,05 0,137 0,225
u3 criaBa "MoHes" 0,0022 0,05 0,908
KOJIbLICOOpa3HbIC 0,01 0,02 0,035
(peHONOBBIE (I1TACTMACCOBBIC) 0,01 0,05 0,07
pE3HHOBBIE 0,011 0,02 0,03
Perymsropsr:
TIABJICHUS 0,89 4,25 15,98
TUPABIIMUYCCKUC - 3,55 -
ITHEBMATHYECKHIE 3,55 75 15,98
PesepByapbl ruapaBIyeckue 0,083 0,15 0,27
Cunb¢oHbI 0,09 2,287 6,1
CoenvHeHus:
TU/IPaBIIIYECKHE 0,012 0,03 2,01
ITHEBMATHYECKHE 0,021 0,04 1,15
CoeHHTENBHBIE My(THI THIPaBIITICCKIES - 0,56 -
TpybonpoBop! 0,25 1,1 4,85
s apet 0,005 0,007 0,81
unmuaps! mHEeBMaTHYECKHE 0,002 0,004 0,013
U branrm:
BBICOKOI'O JJaBJIEHHS 0,157 3,93 5,22
ruoKue - 0,067 -
ITHEBMATHYECKHE - 3,66 -
Ta6nuna 10

MHTEeHCHBHOCTH 0TKA30B 3alIMTHBIX YCTPONCTB

HanmMeHnoBaHue d1ieMeHTa CpenHee 3Ha4CHHE HHTEHCHBHOCTH
OTKa30B (3, *106 ), 9-1
MHKaTophl B3phIBOB aBTOMATHYECKIX CHCTEM T10/IaBIeHus B3pbiBOB (ACIIB) 0,25
broxu yrpaBieHs aBTOMAaTHYECKUX CHCTEM TTOJaBJICHHUS B3PHIBOB (HA KKl KaHAI) 0,12
I'unporyrxu I'TI (ACIIB) 0,27
Opocutem AC (ACIIB) 0,32
ITnameorcexarenu [10 (ACIIB) 0,39
Kab6em (ACIIB) 0,047
IIpenoxpanuTensHble MeMOpaHbL 0,0112
TPHIIO)XKEHHE 4

Cnpasounoe

METO/ OIIEHKH S KOHOMMYECKOW 3®PEKTUBHOCTA CUCTEM TTOJKAPHOM BE3OITACHOCTH

1. DOxoHOMITYeCKas OLieHKa (XPeKTHBHOCTH 3aTpaT Ha 00ecTieYeHIE MOKapHOH 0e30I1acHOCTH

1.1. D¢xpexTHBHOCTB 3aTpaT Ha OOecTieueHNe TOKAPHOH Oe30ITaCHOCTH HApOHOXO3SHCTBEHHBIX OOBEKTOB SBIICTCS 0OS3aTEIBHBIM YCIIOBHEM IIPH
TEXHUKO-IKOHOMIUYECKOM 00OCHOBAHMH MEPOIPHUSITHI, HAMPABIEHHBIX HA TTOBBIIEHIE ITOXapHOH Ge3omacHocTH. Pacders! sroHOMMdeckoro sdxpexra
MOTYT HCIIOJE30BAThCS IPH OMPEIENIeHNH LeH Ha HaydHO-TEXHUUYECKYIO IPOAYKIHIO TIPOTHUBONOXKAPHOTO HA3HAYeHWs, a TAloKe U 000CHOBAHMS
BBIOOpA MEpOMPHSATHI IO OOECIICUCHHIO TOXKAPHOH Oe30macHOCTH NpH  (OPMUPOBAHWM IDIAHOB  HAyJHO-HCCIICIOBATENBCKIX M OIBITHO-
KOHCTPYKTOPCKHX paboT, SKOHOMUYECKOTO H COLUAIBHOTO Pa3BUTHSI OOBEKTOB.

DeKTUBHOCTD 3aTpaT Ha OOeCIeUeHHe MOXKAPHOH OC30MACHOCTH OMPEICIACTCS KaK COIMATBHBIMU (OI[CHUBACT COOTBETCTBHE (DAKTHUYECKOTO
TIOJIOKEHUSI YCTAaHOBJICHHOMY COLIMAJIbHOMY HOPMATHBY), TaK U SKOHOMUYECKIMH (OLIEHUBACT JIOCTUTAEMbIH SKOHOMUYECKUH PE3YJIbTaT) MOKa3aTesIsIMH.

DKOHOMUYECKHH 3(eKT OTpaXkaeT coOol MPEBBIIEHNE CTOMMOCTHBIX OIICHOK KOHEUHBIX PE3YIBTAaTOB Hall COBOKYITHBIMH 3aTpaTaMH PECYpCOB



(TpYIOBBIX, MaTepHAIIbHBIX, KAIIUTAIBHBIX M JP.) 32 PACUCTHBIA Mepuoi. KOHEUHbIM pe3ylbraroM CO3IaHHs M MCIOJB30BAHUS MEPONPHSITAN 110
00CCIICYCHNIO MOXKApHOH OE30MaCHOCTH SBICTCS 3HAYCHHME IPEJOTBPALCHHBIX I0TEPb, KOTOPBIE PACCYMTHIBAIOT HCXOAd M3 BEPOATHOCTH
BO3HMKHOBEHHS IIOKapa M BO3MOKHBIX SKOHOMHYECKMX IOTEPb OT HEro [0 M II0CNe Peali3alliid MEPONpPHSATUS MO OOCCHEYEHHIO MOXKApHOIT
Oe3omacHOCTH Ha 00bekTe. UMCIeHHOe 3HaYeHHe 3aTpaT Ha MEpONpPHUSTHS MO OOECIICUCHHIO ITOXKAPHOH OE30MacHOCTH ONpENessieTcss Ha OCHOBE
OyXTaJITepCKOi OTYETHOCTH OOBEKTa 3aIITHL

1.2. 3arpartel Ha obecrieueHHe MOXKapHOH OE30MaCHOCTH CIIeAyeT CYMTATh Y(X(EKTHBHBIMU C COLMAIBHON TOUKH 3PEHUS, €CIIM OHU 00ECTICUHBAIOT
BBITIOJIHEHNE HOPMAaTHBA 110 HCKIIOYCHHIO BO3ICHCTBYS Ha JIONEH OIacHBIX (AKTOPOB TI0Kapa, YCTAHOBJICHHOTO HACTOSIIMM CTaHAApTOM (pa3m.l u
IIPUIIOAKEHUE 2).

1.3. DxoHoMHYecKHi (PEKT ONpeesseTcs 0 BCEMy LIUKITY peali3allii MEPOIPHSITHS 10 00SCIICUSHHUIO MTOKApHON OS30MAaCHOCTH 33 PacueTHBIN
TIEPHOJ BPEMEHH, BKITIOYAIONWiT B ce0st BpeMsi TPOBEICHHUSI HAyIHO-HCCIISI0BATEBCKIX U OIBITHO-KOHCTPYKTOPCKHUX paboT, OCBOGHHE U IIPOM3BOJICTBO
9JIEMEHTOB CHCTEM M MEPONpPHSATHH MO OOCCHCUCHUIO MOXKAPHOH OE30MacHOCTH, a TAoKe BPEeMsl HCIIONB30BAHHS PE3YIBIATOB OCYIIECTBIICHHS
MEPOIPHSITHSI HA OXPaHsIEMOM OOBEKTE.

3a HaYaIBHBIN TOJ| PAacyeTHOTO IIEPHUOJA NMPUHMMACTCS TOA Hadaua (WHAHCHPOBAHHS pabOT IO OCYIIECTBICHHIO MeponpusTus. Hadamom
PacueTHOro IepHOJia, KaK MPABHIIO, CUNTASTCS MEPBBIi IO/ BHITONHEHHS HAYIHO-HCCIIEIOBATENIECKUX U OITBITHO-KOHCTPYKTOPCKHX paboT. Koneunsrit
TOJl PacyeTHOTO IIEPHOJA OMPEJENIeTCs MOMEHTOM 3aBEepIICHMS HCIOJB30BAHMS PE3YISTaTOB OCYIIECTBICHUS Meponpustis. KoHewHbli rof
HCIIOJB30BAHUSL PE3YIIBTATOB MEPOIPHUSITUS IO 00ECTICUEHHIO TT0XKapHOI Oe30MacHOCTH OIPe/eNsIeTcst pa3paboTINKOM M CODIACOBBIBACTCSI C OCHOBHBIM
3aKa3uuKoM (rotpedurenieM). IIpy ero ycTaHOBIEHHM LENECOOOpPa3HO PYKOBOJCTBOBATHCS: IUIAHOBBIMH CPOKAMM 3aMEHBI JIEMEHTOB CHCTEM H
MEpONPHSTUI 10 00ECHICUCHNIO NTOKAPHOH OE30IT1aCHOCTH; CPOKAMM CITY)KOBI JIEMEHTOB M CHCTEM IO OOCCIEUEHHIO MOXKAapHOH Oe3omacHocTH (C
YYETOM MOPAIBHOIO CTapeHus), ykazaHHbIMU B JokymeHTauuu Ha Hux (OCT, OCT, TV, nmacnopt u fp.); SKCIIEPTHOH OLIEHKOI NpU OTCYICTBUU
HOPMATHBOB.

1.4. TIpu TpOBEACHNH PACcUETOB SKOHOMHYECKOTO XpeKTa pasHOBPEMEHHBIE 3aTPAThI U PE3YIBTAThl IIPHBOATCS K SAMHOMY MOMEHTY BPEMEHH -
pacyeTHOMy Toly. B KauecTBe pacyeTHOro roja MPUHUMAETCS TOJl, MPEAIECTBYIOUWMI Hadaly HCIIONB30BAHUS MEPOIPUSTHS 10 OOCCIICYCHHIO
HoXapHOH Ge3omacHocTH. TTpHBeeH e BBIMOIHACTCS YMHOKCHHEM 3HAYCHUH 3aTpar M Pe3y/IBIaToOB MPEIOTBPAIHHBIX [IOTEPh COOTBETCTBYIOLETO
rozia Ha KOO(QHIIEHT TUCKOHTUPOBAHUS ( vz ), BBIYHCIISIEMBIH 1O hopmyIte

ot =(1+mF7, (110)

IIe 5 - HOPMATHB IPUBEICHUS PAa3HOBPEMCHHBIX 3aTpPaT U PE3YIBIaTOB, YUCICHHO PaBHBI HOPMATHBY S(XpeKTHBHOCTH KAHMTAIBHBIX BIOKESHUH (
E=EF =01)

tp " pacueTHsli rox;

¢ - TOJI, 3aTPaThl U Pe3yIbTaThl KOTOPOIO MIPUBOJATCA K PACUETHOMY TOITY.

1.5. B ancno BO3MOXHBIX BapHaHTOB DEATH3AIMH MEPONPHUATHS MO OOECIeYeHHI0 MOXapHOH Oe30ImacHOCTH OOBEKTa Ha 3Tare TEXHHKO-
SKOHOMUYECKOTO OOOCHOBAaHMSI OTOMpAIOTCS Te, KOTOPhIE OTBEYAIOT OTPaHWYCHMSM TEXHHYECKOTO M COLHMAIBHOTO Xapakrepa. B wumcmo
paccMaTpUBaEMBIX BapHAHTOB BKITIOYAIOTCS HAMITYHIINE, TEXHUKO-IKOHOMHYCCKHE TTOKA3aTeNl KOTOPBIX IPEBOCXOMAT MM COOTBETCTBYIOT JIYHIIMM
MUPOBBIM M OTCUECTBEHHBIM JIOCTIDKEHISM. IIpH 3TOM JOJDKHBI YdUTBIBATHCS BO3MOXKHOCTH 3aKYIIKH TEXHUKH 33 PYOeKOM, OpraHHM3aluH
COOCTBEHHOTO TIPOM3BOJICTBA HAa OCHOBE MPHOOPETEHNS JTUIEH3UH, OpraHU3allii COBMECTHOTO ITPOM3BO/ICTBA C 3apyOeKHBIMH MapTHepamy. JIydarmiv
TIPU3HACTCS BADHAHT MEPOIPHUSTHS IO 00ECIIEUEHHUIO ITOXKApHOH 6€30I1aCHOCTH, KOTOPBIH MMeeT HanOoIbIIee 3HAYCHHE SJKOHOMIIECKOT0 3¢xpekra 160
IIPH YCIIOBUH TOXAECTBA IIPEJOTBPAIAEMBIX IIOTEPh - 3aTPaThl Ha €0 JOCTHKEHHE MUHUMAIIBHBL

Ecii 1eMb10 OCYIIECTBIICHHS MEPOIIPHSATHS IO 00SCIIEUEHHIO NOXKApHOH 6€301acHOCTH SBIISIETCS HE HEMOCPEACTBEHHOE MPEIOTBPAIIHHE N0Kapa,
a obecriedeHre JOCTOBEPHON HHGOpMAK 00 OCHOBHBIX XapaKTEPHCTHKAX U MTapaMeTpax YpOBHS 0OeceueH s OKapHOH 0e301acHOCTH, KOHTPOIIS 3a
COOJIFONIEHUEM TIPaBHII TIOXKAPHOW OE30MaCHOCTH, B CITydae HEBOMOXKHOCTH ONPEIENCHHS BIHSAHHS JAHHOTO MEPONPHSTHS Ha CTOMMOCTHYIO OLICHKY
HPEJIOTBPAILLCHHBIX TT0TEPb, TO TIPH CPABHEHHH alBTEPHATHBHBIX BAPHAHTOB 10 OOCCIICUCHHIO TTOKAPHOI OE30IIaCHOCTH JydIIMM HPUHUMAETCS TOT,
3aTpaThl Ha JJOCTHIKEHHUE KOTOPOTO MUHUMAITGHBL.

1.6. DxoHoMudeckuii ekt 3atpar Ha obecreyeHue MOXKAPHOW OE30IMaCHOCTH ONpEAENSICTCS 10 Pe3ylIBraTaM dKCIUIyaTally 32 PacuyeTHBIA
HeproA. DKOHOMHYECKHiT 3(eKT 3a pacyeTHBIi IIeproy] He3aBUCHMO OT HaIIpaBJICHHOCTH MEPOIPUSTHS 0 00ECIIeYeHHI0 oXKapHOH Oe301acHoCTH

(pa3paboTka, MMPOHM3BOJACTBO M HCIOJB30BAHHE HOBBIX, COBEPIICHCTBOBAHUE CYIECTBYIOIIMX JJIEMECHTOB CHCTEM M MEPOIMPUSITHI 10 00CSCIICUCHHUIO
HOKapHOH 6e30macHOCTH) (13,.), PYO., PACCUUTBIBAIOT 110 opmyJte

9'_]"‘ =H1TpT_3T (111)

ini7t
& [
3T=ZH@,'Q%—23,'Q,, (112)
= i=t,

e 3¢ - 9KOHOMHYECKHI A(XpeKT pean3aiiy MepOIPHSITHSI IO 00SCIICUSHUIO MTOYKAPHOK GE30ITaCHOCTH 3a pacueTHbIH nepuon (7 );
Mg, iy - CTOMMOCTHAS OLIGHKA TPETIOTBPAIICHHBIX M0TEPE COOTBETCTBEHHO 32 pacueTHbIi iepros (77) ¥ B TOAy (¢ ) paCUETHOTO MEPHO/IA;

5p.5; - CTOMMOCTHas OlIEHKA 3aTPaT Ha PEATU3AIMI0 MEPOIPUATHS 1O 00ECTIEYEHHIO MOMKAPHOH 6e30MaCHOCTH COOTBETCTBEHHO 32 PACUETHBIN
niepuox (7 ) ¥ B TOAy (¢ ) pacueTHOTO TIEPHOLa;

¥,y - KO3(UIIMEHTHI PUBEICHNS Pa3HOBPEMEHHBIX COOTBETCTBEHHO 3aTPaT U MPEJOTBPAIIEHHBIX ITOTEPh K PACYETHOMY TOJLY;



by " HayvaJIbHbIN TO/1 pACYETHOTO NIEPHUO/Ia;
¢, - KOHCUHBIH T0J{ paCICTHOIO IICPHOA;

¢ - TEKyIIMI TOJ] paCYeTHOTO IIEpUO/a.
1.7. 3arparbl Ha PeaM3aLMIO MEPONPUSATHS 1O OOECTIEYEHHIO TIOKAPHOH OE30MacHOCTH 32 PACUETHBIN NEPUOA (37 ), PYD., PACCUMTBIBAIOT 110

topmyre
37 = Sgoxp * 5+ 3 (113)
TIC Zioy p - 33TPATHI HA IPOBEJICHAE HAYIHO-HCCICTOBATENBCKIX H OTLITHO-KOHCTPYKTOPCKAX pabor, pyo.;

3R - 3ATPATHI NPH MPOH3BO/ICTBE MEPONPHSTHIA 110 o0ecrieueHnIo OKapHOH 6e30I1acCHOCTH, PyO.;

3?- 3aTpaThbl IIPpU UCHOJIB30BAHUHU MEPONPHUATHH 110 00eCIIeYeHHIO TIOKapHOH 0€e30I1acHOCTH (663 yd€ra 3arpar Ha HpI/IO6p€T€HI/I€ CO3JTaHHBIX

3JIEMEHTOB MEPOIIPHSTHIN), PyO.

3aTparsl [pU NPOU3BOJICTBE (MCIIOIB30BAHNN) MEPONPUSITHIA 10 0OCCIICYCHHUIO MOMKAPHON GesomacHocTH (38 ), pyb., paCCUMTBIBALOT 110 (opmyne

b ke
R LR -2 K T, (114)*
=t T

* DopMyIa COOTBETCTBYET OPUTHHAIY. - [[pMeuaHne U3roTOBUTENS 0a3bl JaHHBIX.

IIe 5 - 3HAYEHHE 3aTPaT BCEX PECYPCOB B TOTY, ¢}
H, - TEKyIHe U3/EPKKA TIPA MPOU3BOJICTBE (MCTIONB30BAHHH) MEPOIPUSTHI MO 0OECTIEYSHHIO MOKAPHOH GE30MACHOCTH B TOJY ¢ ;
K, - €/MHOBPEMEHHbIE 3aTPATHI [PH TIPOM3BOJICTBE (MCTIOE30BAHAN) MEPOTIPUATHH B TOMY ¢ ;

JT; - OCTaTouHas CTOUMOCTH (IMKBU/IAIMOHHOE CATB/I0) OCHOBHBIX (JOH/IOB, BHIOBIBIMX B TOMTY .

Ipu oLieHKe OCTATOUHOI CTOMMOCTH (JOHOB MOTYT OBITH PACCMOTPEHBI TPY Pa3INUHBIX CITydast:

a) co3maHHble paHee (OHIBI, KOTOPHIC BBHICBOOOXIAIOTCS B TOMY 3a HEHAJOOHOCTHIO, MOTYT JIO KOHIIA CBOETO CPOKa CIY)KOBbI d(eKTHBHO
HICTIOJB30BATECS I7IE-TO B IPYroM MecTe. B 3ToM ciydae B KauecTse 7T, CEIyeT YUUTHIBATH OCTATOYHYIO CTOMMOCTh (JOH/IOB;

6) (hoHIBI B KOHIIE PACUETHOTO IIEPUOJIA, OTCIYKUBIIE JIMIIH JaCTh CBOSTO CPOKa CIy)KOBI M 3(peKTHBHO (yHKIHOHHpYIonwe. B 3toM ciydae B
Ka4eCTBE JT, CIEYET yIUTHIBATH OCTATOYHYO CTOMMOCTH (POHIIOB;

B) (OH/IBI, BEICBOOOKIICHHBIE 32 HEHAJIOOHOCTBIO B TOTY £, KOTOpBIC HUTJIE OoJiee M0 CBOEMY Ha3HAYCHHIO HCIIONB30BAHEI ObITh HE MOTYT. B aTOM
CITydae B KAYECTBE Jf, CIEMYET yIUTHIBATE JIMKBUIAIMOHHOE CAIHIO.

2. Pacder sxoHOMHYECKHX TIOTEPL OT ITOXKapa

2.1. 3HaueHue NpeOTBPALLEHHBIX IOTEPS ( T, m ), py0., onpenestoT 1o dopmyie

IT

o = - Ty (115)

rac }]’1’}]'2 - OKOHOMMYECKUE MOTEPH OT OAHOIO IIOXKapa Ha OXPaHACMOM 00BEKTE COOTBETCTBEHHO J10 U [OCJIE peaT3aliuu MCpOHpI/I}lTI/Iﬁ o

o0ecreueH IO TIOXKApHOI Oe30ITacHOCTH, PYO.

DKOHOMHYECKUE TNoTepHU (}]"1 u HZ) OT I1OXKapa Ha o0OBbeKTe 3a roa MOryTr ObITH OHpEaCICHbI Ha OCHOBAHUU CTaTUCTHUYCCKUX JaHHBIX O IOXKapax u

HCIIOJIB30BaHUU pacueTHOro meroza (pasz. 1, 2, 3).
2.2. I'pu UCTIONB30BAHMU CTATUCTHYESCKUX IAHHBIX SKOHOMUYECKUE TIOTEPH ( I ), py0., OT _j -TO MoXapa, BEIYUCIIIOT 110 (opMyre
W
HB_}' =J§ (HH.EJ' +Ho.pj +HH.B;’ +Hc.3_j)’ (116)

rie 7,; - 9KOHOMHHUCCKHE TOTEPH OT f -TO MOKapa, pyo.;

M5 ; - TIOTEPU YACTH HAUMOHATHHOTO GorarcTBa OT j -To okapa, pyo.;
IT, , ;- IOTEPH B PE3YILTATE OTBIICHSHHS PECYPCOB HA KOMIICHCAIHIO TIOCNIEICTBHH j -TO TIOXKapa, pyo.;



I, ;- TIOTEPU M3-3a HEMCTIONB30BAHMS BO3MOXKHOCTEH BCIIENICTBUE  -TO MOXKapa, Pyo.;

EJ

T

e g COLMAIBHO-DKOHOMHUYECKUE TIOTEPU OT ;i -TO IoXkKapa, py6,

2F - KOJIMYECTBO IT0XKapOB 3a TOJ.

2.3. Tlotepu 4YacTH HAIIMOHAIBHOTO OOraTcTBa COCTOST W3 MATEPUATIBHBIX IIEHHOCTEH, YHMYTOXEHHBIX MM IMOBPEXKICHHBIX B pe3ylsTare
BO3/ICHCTBHS ONACHBIX (JAKTOPOB M0Kapa U €T0 BTOPUYHBIX IPOSIBIICHUH, a TAKOKe CPEZICTB MOXKAPOTYILEHHUS.

TNoTepu YacTH HAMOHATBEHOTO GOTATCTBA OT f -TO ToKapa ( 77, ¢ i ), pyO., BEIYHCILIOT 1O (hopMyIte

Hr(ﬁj =J§=1(Hgo.¢ 7 + ﬂr11'-[[.n3.c13“r' + HIS(I.D.CIJ i * Hrl;[.o.cpj + H’ryl(v[nz[ i + H}?‘(ni[::r + Hrsr;a_pj) ’ (1 17)
e 1% g, ~ TIOTEPH B PESYILTATE VHITTONKEHIA i -M TI0’KapoM OCHOBHBIX PON3BOACTBEHHBIX (QOHIIOB, PYO.;
IT}, 4 ; ~ TIOTEPH B PE3YIBTATE MOBPEKNICHNS  -M NIOXKAPOM OCHOBHBIX MTPOM3BOJICTBEHHBIX (oH0B, pyo.;
oy g ~ TOTEPH B DESYILTATE YHHTOKEHUS _ -M II0>KapOoM OCHOBHBIX HEIIPOU3BO/ICTBEHHBIX (OHIOB, PYO.;
o ; ~ IOTEPH B PESYIBTATE MOBPEIKICHHA j -M MOKAPOM OCHOBHBIX HETPO3BOZICTBEHHBIX ¢oH10B, pyo.;
g%f(ﬂt ;- TIOTEpH B PESYIETATE YHHHTOXKEHWA (MOBpEXECHNUS) i -M TIOKapOM TOBApHO-MAaTEPHUANBHBIX IIEHHOCTEH (0OOpOTHBIX (DOHIOB,

MaTepUATIbHBIX PECYPCOB TEKYIIETO MOTPEONICHHs), pyO.;

31'3‘5;‘3? - TIOTEPH B Pe3yNIbTaTe YHUUTOKEHHUS (IIOBPEKICHUS) i -M TI0YKapOM JIMTYHOTO UMYIIIECTBA HACEIICHUS, PYO.;
grsr; pj - TIOTEPH B PE3YIBTATE YHITOKEHHS _} -M TI0)KapoM TIPHPOAHBIX PECYPCOB, PYO.

2.4. HOTGpI/I B PE3YIIBTATe OTBJICYCHUS PECYPCOB Ha KOMIICHCALIUIO TOCTICICTBUIA ToKapa - NPpUBCACHHBIC 3aTPAaThl Ha BOCCTAHOBUTEIIbHBIC pa60TLI
Ha 06&:61(1'6, Ha KOTOPOM IIPOU3O0IICIT ITOKAP.

Iotepu B pe3ynbrare OTBICUEHHS PECYPCOB HA KOMIICHCALIUIO IIOCEICTBUM f -I0 MoXKapa (j']'o_p ; ), py0., BBIUKCIISIFOT IO (hopMyIie

M
Hopy = 2o + M) (118)

g=1

Tie J77 , - TIOTEPH B PE3YNLTATE OTBIIEUCHNS PECYPCOB HA BOCCTAHOBIICHHE 00beKTa rocie _j -ro noxapa, pyo.;
ITY, ;= TIOTEPH B PE3YILTATE OTBIICHCHHS PECYPCOB HA BOCCTAHOBJICHHE MPUPOZIHBIX PECYPCOB, TIOCTPA/IABILIX OT j -TO 10Mapa, pyo.

2.5. Tlotepn W3-3a HEUCIONB30BAHUS BOMOMKHOCTEH - 4acThb NMPHUOBUIM, HENONOMyYeHHas OOBEKTOM B PE3YIBIaTe €ro MpPOCTOSl M BBHIOBITHS
TPYZIOBBIX PECYPCOB U3 IPOM3BOICTBEHHOMN JEATENHHOCTH B pe3ylbTaTe MoxKapa.

TloTepn K3-3a HENCTIONB30BAHKS BO3MOXKHOCTEH BCIIENCTBUE j -TO MOXapa J7, . Iz Py0., BEIUHCILIOT 1O (hopMyIie

i
HH.BJ’ = 'Zl (Hn_oj + HB_ij)a (1 19)
=

e 7

1oy - TIOTEPH OT TPOCTOst 00BEKTa B pe3ylbTaTe j -TO I0Xapa, pyo.;

Iy ;- TIOTEPU TIPH BBIOBITHY TPYAOBBIX PECYPCOB U3 IIPOU3BO/ICTBEHHON JIEATEIbHOCTH B PE3yIIbTaTe ;i -I'o oXapa, pyo.
2.6. ColanbHO-2KOHOMUUECKUE TIOTEPH - 3aTPAThl Ha MPOBEACHUE MEPONIPUSATHI BCIICACTBUE TMOSIH M TPABMUPOBAHUS JIIOJICH Ha TIOXKape.
ConmanbHO-5KOHOMUYECKUE NOTEPH OT j -To noskapa ( 77, , ; ), py0., BBIYHCIISIOT IO opMyIie

1, =§( T (120)
c.af = [ c3j)e
=

Te [T, - COUMATBHO-OKOHOMHHECKHE TIOTEPH OT TPABMHUPOBAHHS Joziel Ha i -M TIoKape, pyo.;

IIF, ; - COUHMILHO-OKOHOMHHECKIE IIOTEPH OT rulemmy ol Ha j -M HoXape, pyo.

ConpabHO-5KOHOMHUYECKHE IOTEH OT TPABMUPOBAHIS JIFOZICH Ha j -M moxkape ( 777, 5 ), PYO., BBIYHCIISIOT IO hopMyrie



N
D?.aj = Z(SBJ" + Su.nj + Sm_;‘ +Scxn_j) , (121)
g=l

TIe 5, ; - BBILIATHI NI0COOUI 110 BPEMEHHON HETPYAOCIIOCOOHOCTH TPaBMUPOBAHHBIM Ha j -M IIOKape JIFOJIAM, pyo.;

S ; - BBITUIATHI IEHCHH JIMIaM, CTABIIMM MHBAIMIAMH B PE3YIIBTATE i -TO MOXKapa, pyo.;

I

Smj - pacxo/ibl Ha KIMHAYECKOE JICYCHUE JIMIT, TPDABMHUPOBAHHBIX HA § -M ITOXKape, py6,
SCKHJ. - pacxo/ibl Ha CAHATOPHO-KYPOPTHOE JICUCHUE JIMIL], TPABMUPOBAHHBIX HA j -M MOXKape, py6

CormanbHO-3KOHOMUYECKHE TIOTEpH NIPH THOEIH JIIONEH B pe3ymbTare ;i -Io nokapa ( ar, p ), PyO., BBIUUCIISIOT TI0 hopMyrie

r N
caj " Zl(SrDJr,i" +Sr[.rcj)9 (122)
i=

TIC Sy ; - BBIUIATEL nocoOuii Ha morpedeHue MOruoINX B pe3ylbTaTe j -To IoxXapa Juil, pyo.;

S

ux 7 - BPITUIATBI IICHCHIA 0 CITYHaro MOTEPH KOPMHITBIIA B PE3YIIBTATE f -TO MOKapa, pyo.
2.7. Pacuem cocmasnsrouux s3KOHOMUYECcKux nomeps on nosicapa

otepu B pe3ynbTaTe yHUUTOXKEHHS i -M IT0KapOM OCHOBHBIX ITPOM3BOICTBEHHBIX (JOH/IOB ( oy b ), PyO., BBIYHCIISIOT IO hopMyrie

n
HIE[TD.EIJJ' =Z£‘[Soz' ~ (g + 5q)0) (123)
i=

e 5, - OCTaTO4YHasi CTONMOCTh OCHOBHBIX (oHII0B ; -TO BHIA, pYO.-en-1;
Sy - CTOMMOCTb MaTepHalbHbIX LICHHOCTEH ; -TO BH/IA, TOJHBIX JUIsl JAIIBHEHILETO MCIIONB30BaHMS, pyo.-en-1;
Sy - JMKBUJIAIMOHHAs CTOMMOCTb MaTepHaIbHBIX LICHHOCTEH ; -TO BH/Ia, pyo.-en-1;
# - KOJIMYECTBO BUJIOB OCHOBHBIX (DOHJIOB, €1,

2.8. Tlotepn B pesyIibTaTe NOBPEXKICHUS i -M II0XKAPOM OCHOBHBIX IPOM3BOZICTBCHHBIX (QOHIOB (778 5 ), PY0., BBIUUCIISOT [0 opMyIie
iy S £ 124
Hn.o.cp = Z Sy 1"}"%_ Sy * S| (124)
i=l

rae - - Koa(MIMEHT, YIUTHIBAIOLIH MTOBPEKACHIE MATEPUAIBHBIX IECHHOCTEH;

K3 - y[[eJ'ILHBIfI BEC CTOMMOCTH KOHCTPYKTUBHBIX 3JIECMECHTOB B OOIIH CTOMMOCTH MarepralibHbIX LIeHHOCTeﬁ, %.

2.9. Tlotepu B pe3ylsraTe YHHYTOXKCHHSI M MOBPEXKACHHS j -M IOXKAPOM OCHOBHBIX HEMPOM3BOICTBEHHBIX (JOHIOB BBIYHCISIOT CIEAYIOLIIM
obpazom.

Ecnyt 1o 0CHOBHBIM HEITPOM3BOACTBEHHBIM (POHIAM HAYHCILIIOTCS aMOPTU3ALMOHHBIE OTYHCIICHUS], TO TIOTEPH CTOMMOCTH IIPH UX YHUUTOXKCHHU
BBIYUCILIOT 110 hopmyre (123), a mpu noBpesxneHnu - 1o ¢opmyie (124).

Ecii 0 OCHOBHBIM HENpPOM3BOACTBEHHBIM (OHAAM HE HAYHCILIOTCS aMOPTH3ALMOHHBIC OTYHMCIICHHUS, TO HOTEPH CTOMMOCTH BBIYHCISIOT 110
(opmymam:

TIpU YHUYITOXKECHUN

n
T4, = %[Sm = (St * S )]s (125)
P
HpI/I HOBpe)IQIeHI/II/I

n

Hll:[[.o.q:j = E[S’n

k.
i 105~ S * Sm)): (126)

rae S, i - TICPBOHAYaIbHAS CTOUMOCTh OCHOBHBIX qDHZ[OB 1 -TO B4, py6 en-1.



2.10. Tlotepu B pe3yisrare YHHYTOXKEHHS (OBPEKICHHUS) TOBAPHO-MATEPUATBHBIX LIEHHOCTEH (00OpOTHBIX (OHIOB, MAaTEpPHUAIBHBIX PECYPCOB
TEKYILETO OTPEOICHUST) i -M TIOXKAPOM ( giyg{rli[ ), pyO., BBIYHCILIOT 1O (hopMyITe

n
H’?‘SFL = _Zl[ST.M.u i (S;(.M.].[ it S’?.rn[(.uz' * Sm')]’ (127)
i=

e ST.M.I.[ i 06HB$I CTOUMOCTb TOBAPHO-MaTE€pUAIIbHBIX LIEHHOCTEH ; -TO BHJa HA MOMCHT ToXKapa, py6,

5™y - CTOMMOCTh TOBAPHO-MATEPHATHHBIX LIEHHOCTEH 3 -TO BUJIA, OCTABILMXCS TI0CIIE OXKapa, Pyo.;

Sgrw[[ ui " CTOMMOCTbD IOBPEKACHHBIX TOBAPHO-MATEPHUATIbHBIX LIEHHOCTEH ; -TO BUJIA C Y4ETOM UX 06GCH6HI/IBaHI/IH, py6

2.11. Iotepw, cBS3aHHBIE C YHUYTOKEHUEM (TIOBPEXKACHHUEM) JINIHOTO MMYIIECTBA HACETICHHS _j -M IT0KapOM, BBIUHCIIIIOT CIIEAYFOIIM 00pa3oM:

I10 3aCTPaxOBaHHOMY HMMYIECTBY Ha OCHOBC JdHHBIX OPraHOB TOCYIAPCTBECHHOIO CTpPAaXOBaHWS IO pac'{erHoﬁ CyMME IOTEPb, HUCXOId U3

TOCYIapCTBEHHBIX PO3HUYHBIX IICH, ueﬁcmy}omnx Ha MOMCHT IIOXapa, 3a BBMMETOM CTOMMOCTH HM3HOCA M OCTAaTKOB, I'OJHBIX K HMBHSﬁHEMy
HCIIOJIB30BAHUIO;

I10 HE3aCTPAXOBAHHOMY UMYILIECTBY ITPU OTCYTCTBUU JOCTOBEPHLIX JAHHBIX, UCXO/I1 U3 CPEAHUX CTATUCTUYCCKUX IOTEPH OT I10XKapa.

2.12. Tlotepu B pe3yisraTe OTBJICUEHHS PECYpPCOB Ha KOMIIGHCALMIO TOCIEACTBUI j-TO IOXapa (Ha BOCCTAHOBJICHHE OOBEKTa U MPHPOIHBIX
pecypeoB mociie noxapa (77, i ), PYO., BEIIHCIIIOT 1O (opMyIie

Ho.p_}' = Z(Hz + EHKJ')’ (128)

m
i=1
TIe Jf; - 1 -€ U3IEPIKKA IPU BOCCTAHOBUTENIBHBIX paboTax, pyo.;

k; - i -€ ¢/IMHOBPEMEHHbIE JIOTIOTHUTENLHBIE BIIOKEHHUS, PYO.;

E,, - HODMATHBHBIA KO3(MIIEHT S(PSKTUBHOCTH KAITUTAIBHBIX BIOKCHHIA;

s - KOJIMYECTBO BHIOB 3aTPAT HA BOCCTAHOBUTEIIBHBIE PAOOTHL.
2.13. Tlotepu oT IPOCTOst OOBEKTA B PE3YNIBTATE j -TO MOMKapa ( 7 ), pyO., BBIYKCIBIOT 10 (hopMyITe

m
I}rr[.oj = Zl (Hs.r[.r[j + Hﬂ_r{j) ’ (129)
7=

TAC IT, ;- 33PaOOTHAs ILIATA U YCTIOBHO-TIOCTOSHHBIE PACXO/IbI 32 BPEMs! IIPOCTOs OOBEKTA B PE3YIITATE j -I0 [OXKApa, Py0.;

Hyny - MPHOBLTB, HEAOIOMYIEHHAS 32 TIEPHO TPOCTOST O0BEKTA B PE3YIBTATE j -TO TOXKapa, Pyo.

2.14. TloTepy TpH BHIOBITHN TPYIOBBIX PECYPCOB U3 MPOU3BOJICTBEHHOM JIETENBHOCTH B PE3YIBTATe j -ro MOkapa (77, . .. ), PyO., PaCCIMTHIBAIOT

Tpi
TOJBKO IS chepbl MaTepHaIBLHOTO IIPOU3BOCTBA 110 (opMyrie

m
HB.T.pj =J§1 (H:.T.pj + H;T_pj) > (130

e E;ij - TIOTEpH TIPU BBIOBITHH TPYIOBBIX PECYPCOB M3 MPOU3BOICTBEHHON JICATEIBHOCTH B PE3YIBTaTe MX TPABMUPOBAHHS B IIPOIECCE j -TO
noxapa, pyo.;
IIf ;™ OTEPH I BBIOBITHH TPYIOBBIX PECYPCOB U3 IIPOM3BOICTBEHHOM NESTEIBHOCTH B PE3yIIBTaTe MX THOEIH Ha f -M HoXape, pyo.

ETR

2.15. INotepu mpy BEIOBITHH TPYIOBBIX PECYPCOB M3 IPOM3BOJICTBEHHOM JIESTEIFHOCTH B PE3YIIBTaTe MX TPABMIPOBAHMS B TIPOIIECCE _j -TO TIOXKapa

( g;_T_pj ), PYO., BBIUKCIISEOT IO (hopmyrie

a3
H;.-r.pj =EKH.H '331' Tomi o (131)

e X, - Ko3(HIMEHT, yINTHIBAIONMI MOTEPEO YaCTH HAIMOHATBHOTO JI0X0/1a;
3g - 3apaboTHas IJIaTa ; -To pabOTHUKA, PyO. THU-1 ;
T, ¢; = TPOIOIDKUTENBHOCTE BHIOBITHS U3 TIPOM3BOJICTBEHHOM JIEITETTBHOCTH ; -TO TPABMUPOBAHHOTO, JIHH;

7 - KOJIMYECTBO TPAaBMHPOBAHHBIX, YEII.



2.16. Ilotepu npy BHIOBITHH TPYIOBBIX PECYPCOB M3 IIPOM3BOJCTBEHHON JESATENEHOCTH B PE3YNIBIaTe NX TMOEH Ha j -M HoXKape ( Ty ), pyo.,

BBIYHMCIIIOT 110 hopMyIe

X
Dprp; = J_%H;Tp_u ) (132)

TIe H, - J0J1s HALMOHANBHOTO JIOX0/A, HENIONIAHHAS OIHAM PaGOTAIOLIMM, T10 OTPAC/IAM HAPOTHOTO XO3STHCTBA, PYO. - IHH -1 ;

T

b TIOTEPA pabounX THEH B pe3ylbTaTe rHOeir OTHOTO pabOTalOIIRTO;

x - KOJIMYECTBO HOFI/I6I_IMX, YEIIL.

2.17. ConnanbHO-3KOHOMHIYECKAE MOTEPH MPH TPaBMUPOBAHWH JIONEH MOJ BO3AEHCTBHEM j-TO IMOXKAapa BKIIOMAIOT: BHIIIATHI ITOCOOHMH IO
BPEMEHHON HETPYNOCTIOCOOHOCTH (O€3 ydeTa BBIILIATHI [0 HHBATHIHOCTH) IIOCTPAJABIIAM Ha f -M ToXape (.5, ; ), PY0., BBIYUCIIOT 110 (hopMyie

S =Wy T (133)

Te J¥, ; - 3HA4YEHHUE ; -TO TIOCOOHS 10 BPEMEHHOH HETPYIOCTIOCOOHOCTH, PyO. IHI -1 ;
T,; - IEPHO/I BBIIIATBI ; -0 M10COOHS! 110 BPEMEHHON HETPY/I0CIOCOOHOCTH, JIHH;

g, - KONMYECTBO TPaBMUPOBAHHBIX (Ge3 0(opMIIeH s HHBAINIHOCTH), Herl.

2.18. Bblmats! IeHCHi HHBAIMAM, IOCTPAIABIIM Ha j -M I10XKape (Snj ), py0., BBIUKCIISIFOT IO (hopMyIie

UH
Suj = 2Way Tur (134)
1

e Wy, - 3HA4CHNC ; - [ICHCHA NHBAIMIAM | -H IPYIIIBL, pyO. Hu -1 ;

g™ KOJIMYECTBO TPABMUPOBAHHBIX, ITOJYIMBIIMX HHBATTMTHOCTD, Y€1

T'yi - IEPHO]I BBIILIATSI ; -i IIEHCHH (mocoOwst) M0 MHBATMHOCTH, JTHH.

2.19. Pacxozipl Ha KIMHMYECKOE JIEYEHHE NOCTPAIABIINAM Ha i -M HOXKape (5, ; ), PyO., BBIYHCILIOT 1O (hopMyIie

S =§(SH+SG-?;5), (135)

IJe S, - CPeaHsisi CTOMMOCTb JOCTABKH OZIHOIO IOCTPA/@BILETO B OoNBHHULLY, PYO.;
5 - CpeJIHHe PAcXO/Tbl OOMBHUIIBI Ha OJIHOTO MOCTPAIABIIETO, PYO. THU -1 ;
T, - TIEPUOJI HAXOXKIEHHS B CONBHHUILE ; -TO MOCTPAIABILETO, JIHH;
ag - KOJMYECTBO TPABMMPOBAHHBIX, IIPOILEIIIMX KITMHUYECKOE JIEICHHE, Y€,

2.20. Pacxofipl Ha CAHATOPHO-KYPOPTHOE JIEIEHHE TOCTPAJIABIIIX Ha j -M IOXkape (3, - ; ), PyO., BBIYHCIISIOT IO hopMyrte

O
Sc.K.nj = Z{(Sr[.ci + 50 (136)
i=

rae S, - CPEIHHE PAacXo/bl Ha MPOE3/ B CAHATOPHIA § -IO IIOCTpaaBLero, pyo.;

el
Sc ;= CPCAHHC PACXO/bl CAHATOPHS HA ; -T'0 MOCTPAAABIICTO, py6.;

a7, - KOIIMYECTBO TPABMUPOBAHHBIX, IPOILE/IIIAX KYPC JIEICHHs B CAHATOPUH, YET.

2.21. ConuanbHO->KOHOMHYECKHE ITTOTEpPU HpH THOEMH Joneil B pesylsrare j-To IO)Kapa BKIIOMAIOT: BBILIATHI MOcoOMi Ha IorpebeHue

TOTHONMX Ha j -M ToxKape (S ] ), Py0., BBIUHCIISIOT IO (hopMyIie



4
Smrj = Eerﬂ' N (137)

e - 3HAaYeHUE ; -TO II0COOUS Ha OTpeOeHHeE ;-1 TPYIIIBI HOTHONIIX, pyo./dem.-1;

mor i

%; - KOJIMYECTBO MOMUOIMX ; -H IPYIIIIBL, YeL.
2.22. BeIIiaTsl EHCHH TIO CITy4ato MOTEPH KOPMUJIBIIA Ha i -M HOkKape (5, 5 ), PYO., BBIMUCIISFOT 110 popMmyrie

Sn.xj = ?anﬂ '?::[.Kz' ’ (138)
i=

Tie ¥, . - SHAYCHHE ; -H MEHCHH 10 CITYHaro TIOTEPH KOPMUIIBIA ; - TPYIIIIBL, pyd. IHA-1 ;
%5 - KOJTMYECTBO TIOTHONMX, IMEBIIHX KOTO-THOO0 Ha HK/IMBEHAH, Y€l

T - IEpUOJ BbIIIATBI IEHCUH I10 CITy4aro IMOTEPU KOPMUJIBLIA ; -1 ceMbe HOTI/IGHEFO, JHUA.

ET
3. Pacuer 0xu1aeMbIX SJKOHOMHUYECKUX IOTEPh OT BO3MOXKHOTO TOXKapa

TMporHoO3 SKOHOMHYECKUX MOTEPh OT BO3MOXKHOIO IOJKapa IMPOM3BOAWTCS Ha OCHOBE pacdera MapaMeTpoB pasBUTHS MoXkapa Ha o0Obekre (B
37IaHHH), @ TAIOKe JAaHHBIX 00 S(eKTUBHOCTH 3JIEMEHTOB U CHCTEM 00eCTICUeHHS TO’KapHOH 0€30MacCHOCTH.

MaremaTiyeckoe O:KUJIAHHE SKOHOMHUECKHX HOTePh OT IoxKapa (A4 77 ) BBIYUCIISIOT 110 opMye

M) = M(ITg) +M(Ho.p) + M), (139)

e A ( 1 ® 5) - MaTEMaTHYICCKOC OXKMIAHUE MMOTEPD OT IOXKapa YaCTH HALIMOHAJIbBHOTO oorarct Ba, py6 ‘TOA-1;
M ( i o p) - MaTEMaTUYCCKOEC OXKUIAHUE IMTOTEPH B PE3YIITATE OTBJICUCHUSA PECYPCOB HA KOMIICHCAITUIO TTOCIICICTBHIA TIoXapa, py6 ‘TOA-1;
M ( T o ) - MaTeéMaTH4€CKOC OXKUJaHUE NTOTEPD OT IIPOCTOA 06'I>€Kl'a, 06ycIIOBJ'IeHHOI‘O T10KapoM, py6 ‘Ton-1.

3.1. MateMaTH4YeCKOe OKHJIAHHE MOTEPb OT MOkAPA YACTH HAIMOHATBHOTO 60raTcTBa (M (17, ) ) BRIMUCIISIOT 110 (opMyrie

M (I g) = PO Ry + OBy R O (140)

e F_ - TUIOUR/TH BO3MOKHOTO Toskapa Ha 00bekTe, M2;

C;,‘ﬁ” - yIenbHast CTOMMOCTb MaTepHAaTbHBIX IEHHOCTEH, py0. - M—2 ;
Ry~ JI0JIs1 YHHTOXCHHBIX MATEPHATBHBIX LEHHOCTEeH Ha IUIOMRIN TI0Kapa Ha 00BEKTE;

c}lgu - yZienbHas CTOMMOCTh PEMOHTHBIX paboT, pyd.-M-2;

R, - AOIISL IOBPEXK/ICHHBIX MATEPUAIBHDIX LIEHHOCTEH Ha IUIOLRM [107Kapa Ha 00BEKTe;
(O, ~ BEPOSITHOCTb BO3HUKHOBCHHSL I10Kapa B OOBEKTE, TOA-1 (CM. IpUsIoxKeHue 3).

3.2. MareMaTHYECKOE OKUIAHHE TIOTEPD B PE3YIBTATE OTBJIEYEHHS PECYPCOB Ha KOMIIEHCAIIMIO OCIENCTBUI TToxkapa ( M ([T, o) ) BBIMUCIIAIOT 11O

opmyre

M(ITy ) = Pyl + By (K + Kl On (141)

TAC H o - YIICTBHBIC H3ICPIKIH [PH BOCCTAHOBHTEIIBHBIX paboTax, pyo.-M-2;
K;u - yIeNBHBIE eIMHOBPEMEHHBIE BIOKCHHS B 31aHIE (COOpYKeHHE), pyD.-M-2;

Kyoru - yZeNbHBIE €IMHOBPEMEHHbIE BIOKEHHS B 000pyI0BaHuUE, PyO. ' M-2.

3.3. MaremaTn4eckoe 0KHUJIaHAE TIOTEPh OT O0YCIIOBJIEHHOTO TI0XAPOM MPOCTOs 00BEKTa (HEOMOTyIeHHas TPUOBUTB) (Af (77, ") ) BBMUCIISIOT 1O
Qopmyne
M(Ipo) = Uy T G (142)



e o, - MpUOBLTL 00BEKTA, PYO.  HU -1 ;

- [IPOAOJKHUTEIIBHOCTD IIPOCTOSL 06’b€Kl'a, JIHH.

4. Meroz onpezieNieHust IUIOLRAIM ToXKapa

Hacrosmmii Meron npernHasHaueH Ul ONpEeIeeHHs IUIOMRAY ToXapa, 3HaueHHe KOTOPOH HeoOXOIMMO IPH pacyeTe IOTepb OT MoXapa Ha
obObekre. Pacyer mionpm noxapa MPOBOST TSt TOPIOYHX U JISTKOBOCTLIAMEHSIIOLMXCS JKHIKOCTEH; OHA PUHNUMAETCS PABHOM TUIOLR/M Pa3MELICHHS

JKUAKOCTEHN MITH TUIOIIRIM aBapUITHOTO pa3inBa.

4.1. Inomaap moXapa IpH CBOOOAHOM TOPEHHH TBEPABIX TOPIOINX U TPYAHOTOPIOYIX MATEPHUAIIOB BBIMHCISIOT:

VTS TIOMEIIEHHH ¢ 00beMoM - ¢ 400 M3 110 hopmyrte

Fo=x(Hef <F>

e z; - TUHEHHAs CKOPOCTh PaCIPOCTPAHEHHS 10 TOBEPXHOCTH MaTepHalia MoXapHOl Harpy3ku, M-c-1;

£ - TEKyILEe BpeMms, C;

& - TIIOIRA/Ib, 3aHMMAaeMast TI0KapHOI HArpy3KoH, M2 ;

VTS IOMEIIeHUH ¢ 00beMoM 1 » 400 M3 1o dopmyre

TIIE ¢, - BpeMs JIOKIM3ALH TTOXKapa, C;

: - IPOODKUTEIBHOCTD HAYATBHOW CTaIMH TI0Kapa, C.
HC.I 4

(143)

(144)

4.2. MUHUMAITBHYIO MPOJOIDKUTEIFHOCTS HA9aIBHON CTaI|H MOJKapa B TIOMEIIRHUH ONPE/ENISIOT B 3aBICUMOCTH OT 00heMa MTOMEIIEHHSI, BBICOTBI
TIOMEIICHYSI M KOJTMYECTBA IPUBEACHHON MOKapHOW Harpy3ku (4ept.7, 8).
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2=6,6M 1-g = (24-14) krM-2; 2-g = (67-110)krM-2; 3- g = 640 KrM-2;

=72m; l-g = (60-66) kr'M-2; 2- g = (82-155) kr'M-2; 3- g = 200 Kr'M-2;

7=8M 1-g =60 kr'M-2; 2-g =(140-160) kr'M-2; 3-g =(210-250) kr-M-2 ; 4- g = (500-550) kr'M-2;

—0~-0

#=48M; g=(169-70) xr-M-2 ( g - BBEICOTA IOMEIICHU ).

Yepr.7
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UYept.8

4.3. KonnuecTBo NpUBECHHOM MOXapHOM Harpy3ku (g ) BBIMUCIIOT 10 GopMyrie

g= igi J (145)

TIe g, - KOJMYECTBO IPUBENCHHOMN MOKAPHON HATPY3KH, COCTOSIIEH 3 § -TO TOPFOYETO H TPYAHOTOPEOYETO MaTEpHAIa.

3nauenwe (g, ) BBITUCIAIOT 1O (opMyTe

HI (146)

TIe g,, ;- KOMMYECTBO NOPFOYETO MM TPYIHOTOPIOYETO ; -TO MATEPHANIa Ha EIMHHUILY TUIOURIH, KI'M-2
(F, - TeIIOTa CTOpaHHs ; -TO MATepHana, MK Kr-1.

4.4. BbIMUCIBSIIOT MPOJOJDKUTENBHOCTD HAYaJIbHOM CTA/IUH M0XKapa 1o GopMysiam:
TUTs IOMEIIEHHH ¢ 00beMoM - < 3103 -M3

113

—ad.10-2 1
fyom = 094 107258 | ——— | (147)
Wep' Qﬂ.cpz“:

U1 IOMEIIeHHH ¢ 00beMoM - % 3-103 -M3

113

073+001g , (148)

_ 1n—2
fyon = 0,89 10778 ——7
Wep' QH.CPH

e ;P - MUHHMAITGHAs HPOIO/DKHTEIBHOCTD HAYIBHOM CTAJIMH TT0XKapa, C, ONPEALIISIOT B COOTBETCTBHH C UepT.7, 8;

W op " CPEIHSSA CKOPOCTh IMMOTEPH MACChI IOKAPHOM HArpy3Ku B HAYaJIbHOM CTAJIMHM I10XKapa, KI*M-2 *C~1 , BBIYACIIIIOT 110 quMyne

ZBumi Wi
b= ZEn Vs (149)
* 2 Emi

e Wy T CKOPOCTb IOTEPU MACChI B HaYaJIbHOM CTaHH T1I0Kapa ; -I'o MaTepraia HO)KapHOfI Harpy3ku, Kr'-Mm-2 -C-1 .

Q}I{acp - CpefHss TEIUIOTa CIOPaHHUS IOXKApHOH Harpysku, MJDK-Kr-1, BBIUMCIIIOT 110 GopMyIie

pore)
p _ 2Emi (150)
QH.CP ZgMi

1 - JIAHEHHAs CKOPOCTb pacCIpOCTpaHCHMS IUIAMEHH, M'C-1.

I[onycxaer Cs B KQUCCTBC BCIIMYUHBI ii 6paTI) MaKCUMAJIbHOE 3HAYCHUE I COCTABJIAIOIMX IMOKaPHYIO HArpy3Ky MaT€puaioB.

3HaYeHUs BENHYHH y ep> QF » 1 /15 OCHOBHBIX TOPIOUNX MaTEPHATIOB MPUBETICHBI B Tabm.11, 12.
H

Tabmuma 11



JIuneiiHnast CKOPOCTH PACHPOCTPAHECHUSA TVIAMEHH 110 NMOBEPXHOCTH MATEpHUaJIOB

Marepuan Jluneiinast ckopocTh
pacpocTpaHeHus] INIAMEHU
1o nosepxHocty x102, M-c-1

1. Vraps! TEKCTUIIBHOTO MPOU3BOZCTBA B PA3PBIXJICHHOM COCTOSHUK 10
2. Kopn 1,7
3. XJI010K pa3pbIxIeHHbIH 4,2
4. Jlen pa3pbIieHHBIN 5,0
5. Xiomok + karpoH (3:1) 2,8

6. JIpeBecrHa B mrabestsx MpH BIXKHOCTH, %o:

8-12 6,7
16-18 3,8
18-20 2,7
20-30 2,0
ooiee 30 1,7
7. lonBeleHHbIE BOPCUCTHIE TKAHU 6,7-10
8. TeKcTHIIPHBIC H3/IEIHSI B 3aKPHITOM CKIIajie IpH 3arpyske 100 kr/ m2 0,6
9. bymara B pynoHax B 3aKpBITOM CKIa/ie TipH 3arpyske 140 xkr/mz 0,5
10. CuHTeTHYECKHI KaydyK B 3aKPBITOM CKIA/Ie TIPH 3arpy3ke cBBIIE 290 Kr/m 2 0,7
11. JepeBsHHbIC TIOKPBITUS I1IEXOB  OONBIIONW  IUIOURAHM, JCPEBSIHHBIC CTCHBI, OT/CIAHHbBIC 2,8-53
JIPEBECHOBOJIOKHHCTHIMU TITUTaMU

12. TleuHble OrpaxaaoIKe KOHCTPYKLIMH € yTeIuIMTeNeM u3 3aauBovnoro [ITY 7,5-10
13. ConoMeHHBIE ¥ KAMBIIIMTOBBIC M3/ 6,7

14. Tkaxu (xorcT, Gaiika, Os3b):

110 TOPHU30HTAIH 1,3
B BEPTUKAIGHOM HalpaBJIeHUU 30
B HalpaBJIeHWH, HOPMAJILHOM K ITOBEPXHOCTH TKaHEH, P PacCTOSIHUM MeKy Humu 0,2 M 4,0
15. JIncropoi ITITY 5,0
16. Pe3srHOTEXHUYECKHE M3/IETHS B IIra0esTsix 1,7-2
17. Cunrernueckoe nokpsitue "Cropron" npu 7 = 180 °C 0,07
18. TopdorutiTe! B 1radensx 1,7

19. Kabens AAITB1x120; ATIBI'D3x35 + 1x25; ABBI3x35 + 1x25:

B TOPU30HTAIIEHOM TOHHEIIE CBEPXY BHU3 IIPH PACCTOSHUU MexX Ty nokamu 0,2 M 0,3
B TOPU30HTAILHOM HalpaBJIeHUU 0,33
B BEPTUKAILHOM TOHHEJE B TOPU30HTAILHOM HAIPaBJICHUH IIPU PACCTOSHUU Mexay psigamu 0,2-0,4 m 0,083

Tabmuma 12

CpeHsisi CKOPOCTb BHITOPAHHS 1 HU3LAS TEIJIOTA CTOPAHHS BEIECTB U MaTepPHAJIOB




BerectBa n Matepuasb CKopocTb IoTepu Husums teruiora cropanms,
macchl X103, KJDK KT -1
KI"M-2 ‘C-1
benzun 61,7 41870
ALICTOH 44,0 28890
M TUIOBBII ciupT 60,0 33500
Benzon 73,3 38520
J{13enpHOE TOIUTHBO 42,0 48870
Kepocun 48,3 43540
Masyr 34,7 39770
Hedrs 28,3 41870
OTUJIOBBINA CIIUPT 33,0 27200
Typounnoe macio (TI1-22) 30,0 41870
301pOIHIIOBbIi CITUPT 31,3 30145
IBonieHTan 10,3 45220
Tomyon 48,3 41030
Hatpuii Metanmmaeckuii 17,5 10900
Jpeecuna (Opyckn) 13,7% 39,3 13800
JlpeBecrHa (MeOeITb B JKIITBIX M aIMAHUACTPATUBHBIX 30aHUsX 8-10%) 14,0 13800
Bymara paspbIxieHHas 8,0 13400
Bymara (kHurH, XKypHasl) 42 13400
Kuuru Ha nepeBsHHBIX CTeIUIakax 16,7 13400
Kunonnenka tpuaneraTHas 9,0 18800
KapOonutoBbie nznenus 9,5 26900
Kayayk CKC 13,0 43890
Kayuyk HaTypanbHbIi 19,0 44725
OpraH1yecKkoe CTeKI0 16,1 27670
[lonmuctupon 14,4 39000
Pesnna 11,2 33520
TexcromuT 6,7 20900
[Nenonomuyperan 2,8 24300
BosokHo 1ranensHoe 6,7 13800
Bomokno mrarmensHoe B kumax 40x40x40 cm 22,5 13800
[lomsTreH 10,3 47140
[lonunponunexn 14,5 45670
Xiorok B Tiokax 190 kr = M-3 2,4 16750
XJI0MOK Pa3phIXICHHBIN 21,3 15700
JleH pa3pbIXICHHBII 21,3 15700
Xs10moK + KanpoH (3:1) 12,5 16200
IIPHJIO’KEHHE 5
ObsizamenvHoe

METO/1 9KCHEPUMEHTAJILHOT O OIPEJIEJIEHNS] BEPOSITHOCTA BOSHUKHOBEHUSI IIOJKAPA B (OT) 2JIEKTPUUECKHX
V3JIEJIASIX

Hacrosimmii MeTos; pacipoCTpaHseTcsl Ha NIEKTPOTEXHHYECKIE H3/ICNHS, PAIMOIJICKTPOHHYIO alapaTypy M CPEICTBA BBIYMCIUTEIBHON TEXHUKH
(3MEKTPUIECKIE U3IENHS) U YCTAaHABIIMBACT MOPSIOK SKCIIEPUMEHTAIBHOTO ONIpeieNIeHN s BEPOSITHOCTH BO3HHKHOBEHUS ITOXKapa B (OT) HUX.

[NapameTpbI 1 YCTIOBUS HCITBITAHUH JUTSI KOHKPETHOTO M3/IEIHSE IOJDKHBI COIEPKATHCA B HOPMATHBHO-TEXHUUECKOW TOKYMEHTAIIUH Ha U3IICIIHC.

1. Cynmoctb MeTOz1a

1.1. Metoz pa3paboTaH B COOTBETCTBHUU C IPUIIOKEHHUEM 3.

1.2. BeposTHOCT BOSHHKHOBEHHS MOKapa B (OT) SMEKTPHUCCKOM(TO) M3ACIHU(S) SBIACTCS MHTETPATBGHBIM MOKA3aTENeM, YIUTHIBAIONIMM Kak
HaJIeKHOCTD (MHTEHCHBHOCTH OTKA30B) CAMOTO M3IENHS M €r0 3allTHOM ammapaTyphl (TEIUIOBOM M DJIEKTPUUECKOI), TaK M BEPOSITHOCTD 3arOPaHMs
(DOCTIDKEHUSI KPUTHUYECKOM TEMIIEpaTyphl) YacTsMH H3ICNHS, IONICP)KUBAIONMMI KOHCTPYKIIMOHHBIMH MaTepHallaMd HJIM BEIECTBAMH U
MaTepraiaMy, HaXOLIIFIMICS B 30HE €r0 PAIMALIOHHOTO M3TY4CHUS MO0 B 30HE TOPKEHUS NEKTPOAYIOH MM PA3JICTAIONIMICS PacKaIeHHBIMA

(TOpsIMMI) YacTsIMHU (YacTHL[AMI) OT H3AEIHSL

1.3. I/ISZLCJ'II/IC CUUTACTCA YIOBJIETBOPSAIOIIM Tpe60BaHI/I$[ HaCTOALIETO CTaHJapTa, €CJIM OHO IMPOLTIO UCHBITAHUE B XapaKTEPHOM I10KapOOIIaCHOM
PEXKUME U BEPOSATHOCTH BOSHUKHOBEHUS I10XKapa B HEM (OT HCIO) HE IPEBLICHIIA 10-s B roa.

Komruiexryronme usnenust (pe3ucTOpbl, KOHACHCATOPBI, TPAH3UCTOPBI, TPaHCGOPMATOPHI, KIEMMHBIC 3aKHMBI, pefie U T.J.) IOMYCKAIOTCS K



MIPUMEHEHHUIO, €CIIM OHU OTBEYAIOT TPeOOBAHUSIM MOXKAPHOM OC30MAaCHOCTH COOTBETCTBYIOIMX HOPMATHBHO-TEXHHYECKUX JIOKYMEHTOB W JUISI HUX
OIIpezieTIeHbl THTEHCUBHOCTH TT0KapOONACHBIX OTKA30B, HEOOXOAMMBIE VTSl OLIHKH BEPOSITHOCTH BOSHUKHOBEHHS MOYKapa B KOHEYHOM H3ICIHH.

1.4. XapakTepHbIil aBapUIHBIA TTOXKAPOOIIACHBIH PESKUM (Hajiee - XapaKTepHBIH MOXKapOOTIACHBIH PEKHM) SIIEKTPOTEXHIYECKOTO M3ICIHS - 3TO
TaKOH PeXXHUM paboTEL, TIPH KOTOPOM HApYIIRETCS COOTBETCTBHE HOMHHAIIBHBIX MTAPaMETPOB M HOPMAIBHBIX YCIIOBHI KCILTYaTallly M3IEIHS WM €T0
COCTaBHBIX YacTeH, MPHBOJUIIMIT €10 K BEIXOAY M3 CTPOSI M CO3IAIONIN YCIIOBUS BOSHUKHOBEHHS 3arOPaHUSL.

1.5. XapakrepHbIii 0XKapOONacHBIH PEKMM YCTAHABIMBAIOT B XOJ€ IPEIBAPUTEIBHBIX MCIbITaHUH. OH JIOMKeH OBITh M3 4Mciia HamOomee
OIIACHBIX B IIOXKAPHOM OTHOIIEHUU PEXHMOB, KOTOpbIE BO3HHUKAIOT B 3KCIUIyaTallUM U, MO BO3MOXKHOCTH, MMEIOT HAauOOJBIIYI0 BEPOATHOCTh. B
JIJIbHEHNIIEM BBIOpaHHBII MOXKapOONACHbIH PEKUM YKA3bIBAIOT B METOMKE UCIIBITAHNS HA TOKAPHYIO ONTACHOCTb.

B 3aBncuMocTH OT BU/a M HA3HAYEHUS W3NS XapaKTePHbIE MCTIBITATEIbHBIE MOXKapPOOIACHBIE PEXXIMBI CO3IAI0T ITyTeM:

YBEJIMYCHHS CUJIBI TOKA, MPOTEKAIOIETO Yepe3 HCCIeAyeMoe SJIEKTPUUYECKOe M3IENMEe WM €T0 COCTABHYIO YacTh (IIOBBIIEHHE HaNpsDKEHHS,
KOPOTKOE 3aMbIKaHUe, Meperpy3ka, IByX(pasHoe BKIIOYCHHE SJIEKTPOTEXHUUYECKUX YCTPOUCTB TPEX(pasHOTO TOKA, 3AKIHHHBAHHME POTOpA WM JIPYTHX
HOJIBYDKHBIX YaCTeH SIEKTPIYECKIX MAIlH U alliapaToB ! 1p.);

CHIDKEHUS 3(CKTHBHOCTH TEIJIOOTBOA OT HATPEBACMBIX AIICKTPUUCCKIM TOKOM JICTANICH U TIOBEPXHOCTEH DIIEKTPUYUCCKUX YCTPOMCTB (3aKphITHE
TMIOBEPXHOCTEH TOPIOYMMK MaTephalaMi C MabIM KOI(MIIMEHTOM TEIUIONPOBOAHOCTH, OTCYICTBHE JKHIKOCTH B BOJOHAIMBHBIX IMPHOOpAX,
BBIKITIOYCHHE BEHTHJIATOPA B JIEKTPOKATOpH(epax U TEIIOIEKTPOBEHTUIIITOPAX, IOHIDKEHNE YPOBHS Macia WM APYIOM AUIEKTPHYECKON JKUAKOCTU

B MACJIOHANOJIHCHHBIX YCTAHOBKAX, CHXKCHUE YPOBHS KU IKOCTH, HCHOJTBSyeMOﬁ B KQUECTBC TCINIOHOCUTEIIA, K JIp),

YBEIIMYCHHUA TEPEXOAHOI0 CONPOTHUBIICHUA (3Ha‘{CHI/IC NaaCHus HaIpsDKECHUS, BBIICIISTIOIICICST MOHJHOCTI/I) B KOHTAKTHBIX COCIMHCHUAX WA
KOMMYTAIIMOHHBIX 3JIEMCHTAX;]

TOBBILICHUSA KO3qII)PIIII/IeHTa TPEHUS B NBUIKYILIUXCS (Bpama}omnxca) DJIEMCHTaX (I/IM]/ITS.HI/IS{ OTCYTCTBUS CMa3KH, U3HOC MOBEPXHOCT! el n T.H.);

BO3/ICHCTBUSI HA AETAIH HJIEKTPOYCTAHOBOK JIEKTPHYECKUX YT (Pe3Koe NepeHaIpspkeHue, OTCYICTBHE TyroraCHTENbHBIX PEIIETOK, BBIXOJ U3 CTPOSI
3JIEMEHTOB, IIYHTUPYIOLMX YTy, KPYTOBOM OTOHB KOJUIEKTOPA);

cOpachIBaHMs PACKATICHHBIX (TOPSIIIIX) YaCTHUILI, 00PA3yFOIIXCSI IIPH aBAPUIHBIX PEKAMAX B AJIEKTPOYCTAHOBKAX, HA TOPIOYHE DIEMEHTHI (YaCTHI[ OT
OIUTABJICHHS] HUKEJIEBBIX JICKTPO/IOB B JIAMITAX HAKAIMBAHUSL, YACTHI] METAIUIOB, OOPA3yFOIMXCS MPH KOPOTKUX 3aMBIKAHHSX B 3JICKTPOIPOBOIKAX, K
T.IL);

PAaCIIONIOKEHHUSI TOPIOUHX MATEPHAIIOB B 30HE PAIMAIIMOHHOIO HArPeBa, CO3IaBAEMOT0 3JIEKTPOYCTAHOBKAMH;

MPOITYCKAHKSI TOKA TI0 KOHCTPYKIIMSAM U 3JIEMEHTaM, KOTOPBIE HOPMATIBHO HE 0OTEKAIOTCSI TOKOM, HO MOTYT UM OOTCKATHCS B aBAPHIHBIX YCIOBHUSIX;

CO3IaHMS HE TIPEAYCMOTPEHHOTO YCIOBHSMH PabOThL, HO BO3MOJKHOTO B aBAPHHHOM PEXXIME HarpeBa 3a CUET HJIeKTPOMArHUTHBIX TTOJIeH.

2. PacueT BepPOSITHOCTH BO3HHKHOBEHMUS TI0:KApPa OT 3JIeKTPHYIECKOT0 H3/Ie IHsT

2.1. BeposiTHOCTh BOHMKHOBEHHS IOXkapa B (OT) DJISKTPHUYECKUX W3NENUI U yCIoBUS moxapode3onacHocTd (11.1.3) 3armuchiBalOT CIICAYIOIM
BBIPOKCHUEM:

Gn= Qr[.p O T C PR S 107, asn

TAC (ry - BEPOATHOCT BOSHMKHOBCHHS XAPAKTCPHOTO TMOKApOOTIACHONO POKIMA B COCTABHOM YaCTH M3ICIHs (BosumkuoBenust K3, meperpysku,

TIOBBIIECHUSA IEPEXOAHOTO CONIPOTHUBIICHUS 1 T.H.), l/I‘O,E[;

Qr[.s - BEPOATHOCTb TOI'0, YTO 3HAYCHUE XaAPAKTEPHOI'O DJICKTPOTEXHUYECKOIO IapaMeTpa (TOI@, TNEPEXOIHOI0 COINPOTUBIIEHUA H ﬂp) JICKUT B

JaIia3oHe oKapOOoIaCHbIX 3Ha‘{CHI/II71;

(O - BEPOSTHOCTh  HECPAOATHIBAHMS ~ ANNaparta  3alMThI (3EKTPHUECKOH, TEMIOBOH U T.II.);
(0, - BEPOATHOCTb JOCTHKCHHS TOPIOYMM MATCPHANoOM KPUTHYECKOM TEMIICPATYPbI WM €10 BOCILIAMCHCHHSL.

2.2. 3a TOJOKUTEIBHBIN HCXOJ OIBITA B JTAHHOM ClIydac B 3aBHUCHUMOCTH OT BHJA DBJICKTPUYCCKOIO H3ACIHNA IPUHUMAIOT: BOCIUIAMEHCHUE,
TOSABJICHHUE /IbIMa, JOCTHKEHUE KPUTUYECKOIO 3HAYCHHA TEMIIEPATYPhI IIPU HAIrpeBE U T.I1.

2.3. BepOS[THOCTB BO3HUKHOBCHUS XapaKTEPHOIO  IOXKAPOOIIaCHOIO peKUMa an OIPEACIAIOT CTATUCTUYCCKU I10 NAaHHBIM HCIBITaTCIIbHBIX

J1a00paTopuil MpeMIPUSTUI-U3TOTOBUTENEH U SKCILTyaTallHOHHBIX CITYKO.

IIpy HATMYUH COOTBETCTBYIOIIMX CITPABOYHBIX JAHHBIX MOXET OBITH OIT CACIICHA 4YCpe3 00 HMHTCHCUBHOCTb OTKa30B HU3/CIIHA C
p

BBCJICHUCM K03(1X1)I/ILII/I€HTa, YYUTBIBAIOLICTO JOIO TTOKAaPOONACHBIX OTKA30B.

2.4. BeposTHOCTE ((J, ) B OOEM BHJIC PACCIMTBIBACTCS TIO (opMyTe
Oun =1-e™ =1-po™ -7 4 p 7, (152)

IA€ P - BEPOATHOCTH 3arpyOJeHUs 3aIMTHI (YCTAaHABIMBACTCS OOCIIENOBAHNEM WM MPHHUMACTCS KaK CPEJHECTATUCTHYCCKOE 3HAYCHUE, HMEIOIee
MeCTO Ha 00BEKTaXx, I7Ie MPEHMYIIECTBEHHO HCIIONB3YETCS U3/ICIHE);



X, - OKCILTyaTallMOHHAS MHTEHCHBHOCTb OTKA30B AIIIApATOB 3aILUTH, 1/4;
Ap - pabouast (armaparHasi) THTCHCHBHOCTb OTKA30B 3alIMTHI (OMPEACISIETCS [0 TEOPUU HAJIGKHOCTH TEXHUUESCKUX CUCTEM), 1/4;

»_ - MIHTEHCUBHOCTB OTKA30B 3arpyOJICHHOH 3alMThI, 1/4;

3

¢ - TeKyIee Bpemst paboThl, 4.
JUisl annapaToB 3alMTEI, HAXOISMIMXCA B OKCIUTyatauuu Oonee 1,5-2 yer, s pacuera (2, ) MOXET ObITh MCIONB30BAHO  YIIPOIEHHOE

BBIpOKCHUE:
Crz = hpt- (153)

2.5. XapakrepHbIif NOXapOOMAcHBI PEKUM H3EUs ONpeeNseTcs] 3HaUYCHUEeM 3JIeKTPOTEXHUYCCKOIO MapaMeTpa, NpU KOTOPOM BO3MOXHO
MOSIBIICHHE TIPU3HAKOB €ro 3aropanus. Hampumep, XapakTepHbIii INOXXapoOmacHbIi pexuM - KopoTkoe 3ambikaHue (K3); xapakrepHbIit
ANICKTPOTEXHUYECKUH TIapaMeTp 3TOT0 pexxnMa - 3HadeHHne Toka K3. 3akuranue nszienms BO3MOXKHO TOJIBKO B OIPEICICHHOM Juarnasone TokoB K3. B
o0IeM BHzeE:

Qr[.s =Nr[’fN3’ (154)

e NH s NB - COOTBETCTBEHHO AUAIla30HbI MOKapOOMaCHbIX 1 BO3MOYKHBIX B SKCILTyaTalluu 3HAYCHHUIA XapaKTEPHOI0 SJICKTPOTEXHUYECKOIO IapamMeTpa.

B ciyuae ncnions30BaHus 711 OLIEHKH 3a5KUTATENBHON CIOCOOHOCTH 3IEKTPOTEXHUYECKHX (AKTOPOB MX SHEPreTHUECKUX XapaKTEePUCTHUK - SHEPTHH,
MOIIHOCTH, TITOTHOCTH TEIJIOBOTO IIOTOKA, TEMIIEPaTyphl M T.II. OMNpEIeseTcss BEPOSATHOCTh TOTO, KAaK 4YacTO MM KaK JONTO 3HadeHHe
COOTBETCTBYIOIIETO 3HEPreTHUYECKOIO IMapaMeTpa 3a ONPEieeHHBIH NPOMEKYTOK BpeMEHM (Hampumep B TeYeHHe Tofa) OyleT HpeBBIIATH €ro
MUHUMAIBHOE MOXKapooracHoe 3HaueHHe. HaxokIeHHe MHMHHMMATBHBIX IOXKApOOIACHBIX 3HAYEHHH TIPOM3BOIUTCS B XOAC BBITIONHEHHS
SKCIIEPHMEHTAIIBHBIX MCCIEAOBAHMIA IIPH ONPE/ICIICHAN (7 -

2.6. BepOﬂTHOCTb QB TIOJIOKHUTEIIBHOIO HCXO/la OIlbITa (BOCHIIaMeHeHI/IH, NOABJICHUA IbIMa WA JOCTHIXKCHUA KpI/ITI/I‘{eCK()ﬁ TeMnepaTypr)

OIPEACIACTCA I1OCIIC IPOBEACHU S na60paT0prIx HCIIBITAaHUH B YCIIOBHUAX PaBEHCTBA Qr[ P = QH 5 = Qn 5 = 1;

_3+L3m (155)

B
nt2

TOE # - YMCIIO OIBITOB C IMOJIOKUTEIIbHBIM HCXOI0M,

# - UHCIIO OTIBITOB.
B ciydae s » 0,76 (5 -1) npunnmator g = 1.

Tpy HCIONB30BAHMM B KaHECTBE KPHTEPHSL MOJIOKUTENBHOIO UCXO/IA OIbITA NOCTHKCHUE TOPIOMMM MATCPHAToM KPUTUUCCKOH TeMIIepaTypbl (3

onpenenseTcs u3 GopMyIIbl

0, =1-8;, (156)

e @, - 0e3pasMepHbIN MapameTp, 3HaYEHHE KOTOPOrO BBIOMPAETCS 10 TAOIMYHBIM JAHHBIM, B 3aBMCUMOCTH OT 0€3pasMEpHOIO mapamerpa e B

pactpenenenun CTbiOIEHTA.
_ Al ‘?Ep), (157)

o=
o

THe T, - KDUTHYECKAs TEMIIEpaTypa HarpeBa roprodero Marepuana, K;
Ty, - CPC/IHEE APH(METHHUCCKOE 3HAYCHHE TEMITCPATYP B HCITBITAHMSX B HAHOOJICE HATPETOM MecTe H3zienis, K;

a - CPEAHEEC KBAAPATUICCKOEC OTKIOHCHHE.

B kauectBe KpI/ITI/I‘-IeCKDI\/’I TEMIIEPATYpPhI, B 3aBUCUMOCTH OT BHUJAa WU3ACIINA, yCJ'IOBI/Iﬁ €ro SKCILTyaTallii U BO3MOXKHBIX MCTOYHUKOB 3aKUIaHUSA
MOXKET OBITh IPUHSITA TeMITepaTypa, coctaBistonas 80% TemMreparypbl BOCIIAMEHEHHS M30JISIIMOHHOIO (KOHCTPYKIIMOHHOTO) MaTepraJia.

2.7. I[OHyCKaeTCSI IIpy OIPEACICHUN QB 3aMCHATE CO3JaHUEC XaPAKTEPHOIO I10KapOOIAaCHOIO PEXMMa Ha HUCIIOIb30BAHME CTAHAAPTU30BAHHOIO

SKBHBAJICHTHOTO IO TEIJIOBOMY BO3ICHCTBHIIO MCTOYHHKA 3)KUTAHUS, T.€. C SKBUBAJICHTHBIMH TTapaMeTPaMH, XapaKTePU3YIOIMMI BOCIIAMEHSOLIYFO
CITIOCOOHOCTB (MOIIHOCTB, TUIOLRIb, IEPUOIMIHOCTE U BPeMsI BO3/ICHCTBUS).

IIPHIIO)KEHHE 6
Cnpasounoe

INPUMEPBI PACYHETA

1. PaccunTaTh BepOSITHOCTH BOSHUKHOBEHHSI T0Kapa H B3PbIBA B OT/eIeHHN KOMIIPe CCHHI

1.1. lanHble uist pacuera



OtieneHne KOMIIPECCHH 3THIICHA PACIIONONKEHO B OHOITAKHOM IPOW3BOJICTBEHHOM 37aHMU pa3mepamu B ruiaHe 20x12 m u BbicoTor 10 M.
CTeHBI 31aHUS - KUPIUYHBIC C JICHTOYHBIM OCTEKICHHEM. [lepeKphITie - 13 peOpHCTHIX JKene300eTOHHBIX IUTHT. OCBEIEHNE IIeXa - JIEKTPHYECKOE,
OTOIUICHHE - IeHTpaJbHOE. Llex 00opynoBaH aBapuifHOM BEHTHIIALMEH ¢ KPaTHOCTHIO BO3IYX000MEHa (7 ), PAaBHOI BOCBMH.

B nomereHnn nexa pasmMerpeTcs KoMIIpeccop, KOTOPBIH MOBBIIAET JAaBJICHHE MOCTYIAOLETO U3 MAarUCTPaIbHOIO TpyooIpoBoia 3TuwieHa ¢ 11-10
5 10 275-105 Ila. Tnamerp TpydonpoBoza ¢ 3tusieHoM paBeH 150 MM, Temneparypa stuiena nocruraer 130 °C. 3nanue umeer MoHue3anmTy tumna b.

JKHUM KOHLIEHTPALMOHHBIH TIpeIe BOCIIAMEHEHHS STUIIEH B CMECH C B M paBeH 2,75%, TI09TOMY B COOTB! nu ull II-
Hu OHIICHTPAITHO] €71e]T BOCIIJIAMEHE! sTuieHa (¢ CMECH C BO3 aBeH 2,75%, 1o3To! coorBerctBuu ¢ CHull 11

HEIE
90-81: mpOM3BOCTBO 1O B3PHIBHOM, B3PHIBOIIOKAPHON M TTOXKAPHOM OMACHOCTH OTHOCHTCS K KATETOPHH A, TO €CTh B LIeXe BO3MOXKHO BO3HUKHOBCHHUE
KaK TOKapa, TaK W B3pbiBa. [10 YCIOBHMAM TEXHOJOTMYECKOTO IIPOIeCCa BO3HUKHOBEHHE B3PHIBOOIIACHOW KOHLICHTPALMHM B OOBEME MOMEIICHUS
BO3MOYKHO TOJIBKO B aBapHIHBIX YCIIOBHSIX, TI09TOMY TIOMEILEHHE 110 KIACCH(MKALIIN B3pHIBOOIIACHBIX 30H OTHOCHTCS K Kiaccy B-1a.

HomapHaﬂ OHAaCHOCTb OTHCJIICHHSA KOMIIPECCUU CKIIA[IbIBACTCA U3 HO)KapHOfI OINaCHOCTH K)MHpeCCOpHOﬁ YCTaHOBKU U HO)KapHOﬁ OITaCHOCTH
TIOMCIIICHUA. H0>KapHa${ OIaCHOCTb KOMITpeccopa 06ycn03neHa OIMaCHOCTBbIO BO3HMKHOBCHM S B3pbIBa 3TI/IJ'I€HOB03I[Y[I]H0ﬁ CMECH BHYTPHU arirapara.

[NoxapHast onacHOCTh MOMEIEHUS OOyCIIOBJIEHA OMACHOCTBIO BO3HUKHOBEHUS I10Kapa B LIEXe, a TAloKe ONACHOCTBHIO BO3HUKHOBEHHUS B3pbIBA
STUJICHOBO3IYIIHON cMeCH B 00beMe IieXa PH BBIXOJIE STUJIEHA U3 Ta30BbIX KOMMYHUKALIUI IIPU aBapuH.

1.2. Pacuer

Bo3aukHOBEHHE B3pbIBa B KOMIIPECCOPE 06yCJ'IOBJ'IeHO OIHOBPEMECHHBIM IIOSBJICHUEM B HUJIMHAPE TOPrOYEro rasa, OKUCIUTEIL U UCTOYHHKA
3aKUTaHUA.

Tlo YCIOBUSAM TEXHOJIOTMYECKOIO IPOoIECCa B NUIIMHAPE KOMIIPECCOpPA IMOCTOSAHHO 06pawaerca OTUJICH, IO3TOMY BEPOATHOCTHL IOSBJICHUS B
KOMIIPECCOPE rOPrOYECIo ra3da paBHa €ANHULIE

QK(FB) =QK(FB].)= QKO"I) =1
TlosiBIIeHVIE OKUCITATENS (BOSI[yXa) B HWIMHAPE KOMIIPECCOPA BO3MOKHO IIPH 3aKIMHUBAHUU BCACBIBAIOILCTO KJIallaHa. B sTom ClIydac B HUJIMHAPE
CO34acTCs pa3spsLKCHUC, O6yCHaB.HI/IBaIOHEe IOACOC BO3ayXa 4€pe3 CAJIbHUKOBBIC YIVIOTHCHUS. I[.Hﬂ OTKITIOYCHH KOMITpECCOpa IpHU 3aKTMHUBAHUN
BCAaCbIBAIOLIETO KjlallaHa HMMECTCS CUCTEMa KOHTPOJIT MAaBJICHHSA, KOTOpas OTKIIOYACT KOMIIPECCOP 4YEpe3 10 ¢ mocne 3aKIMHMBAHHUS KIaraHa.
O6CHC}IOB3HI/IC II0Ka3ajio, 4YTo 3a 1o Ha6.HIOZ[aJ'IOCI) 10 CJIyJacB 3aKIMHUBaHUS KIAllaHOB. TOrI[a BEPOATHOCTDL PasrepMeTU3alii KOMIIpECCOpa paBHA

Ko™ 1 10-10 —6
Ox(82) =230, 2 a3001070 .

o o 525600 60

AHanM3upyeMbIii KOMIIPECCOp B TEUSHHUE Tozia Haxomuiicst B padbodeM coctostrn 4000 4, mo3TOMy BEpPOSTHOCTD €10 HaXOKASHHSI 1101 pa3pshkeHUEM
paBHa

= m _
051 = 285 =1 o000 60 =23 107 .

T, 4 525600

OTKy,Ha BEPOATHOCTH IOACOCA BO3yXa B KOMIIPECCOP COCTAaBUT 3HAYCHUEC

Orlt2) = Ocl )0 (83) = 231073210 = 7.4-107"-

Taxum 00pa3oM, BEpOSTHOCTb IOSIBJICHHS B LIJIMHAPE KOMIIPECCOpa JAOCTAaTOYHOIO KOMMYECTBA OKHCIUTENS B COOTBETCTBHH C (hopmynoi (44)
HPHIIOXKEHUs 3 paBHA

O (0K) = O (OK1) = O (Bg) = 7,4-1077 -
OTKyIa BepOsITHOCTb 00pa30BaHUsI TOPIOYEH Cpesibl B IIMIMHIPE KOMIIPECCOpa B COOTBETCTBUHM ¢ (opmynoii (40) npusioxenus 3 Oyaer paBHa

g (ro) =g (reg.(ox)=1741077 =7,4-107-
HcTouHnKOM 3aKUTraHus BTI/IJ'IGHOBOSHYH]HOf;I CMECHU B HUIIMHAPE KOMIIpECCOpa MOIYT 6I)ITI) TOJIbKO HCKPbl MEXaHUYECKOIO IPOUCXOXKIICHUS,
BO3HUKAIONIME TIpU PA3pyLICHUU Y3JI0B U ;[eraneﬁ HOpH.lHeBOﬁ TPYIIIbl KU3-3a NOTEPU IPOYHOCTH Marepualia Win IIpUu OCJ'IaGJ'IeHI/II/I OOJITOBBIX
COCIMHEHU.

CrartucTiyecKie JaHHbIC TTOKA3bIBAIOT, YTO 32 aHAIM3MUPYEMbIl EPHOJ] BPEMEHH HAOMIONAICS OJMH CIydai paspylleHHs AeTajeil MOpIHEBO
IPYIIIBL, B PE3yIBTaTe Yero B LIJIMHAPE KOMIpPEccopa B TeUYeHHE 2 MMH HaOMIIONaIoch UCKpeHHe. 1109ToMy BEpOSTHOCT MOSBICHMS B LIMIMHIPE
KoMIIpeccopa (PUKIHOHHBIX UCKp, B COOTBETCTBUH C (opMynamut (42 u 47) mpuiioskeHns 3, paBHa

- - KL o350k
On(TH) = Qx(THs) = 0x(2) = % B g0 27381107 %

* dopMyIia COOTBETCTBYET OpUTHHATY. - [[puMedaHne 3roToBUTENsE 6a3bl TAHHBIX.

OLeHNM SHEPIHI0 UCKD, BOSHUKAIOIMX [IPH Pa3pyIICHHUH JIeTalell MOPIHEBOH IPYIITB KOMITPECCOpa. 3Hasl, 4TO CKOPOCTh JBMIKEHHS STHX JeTaeit
coctapiseT 20 M-c-1, a ux Macca paBHa 10 kr u Oonee, Haiinem sHepruto coynaapenus ( z ), [k, mo ¢opmymne

E

- —’”;’2 =2000-

Vi3BecTHO, YTO (PPUKIIMOHHBIC MCKPBI TBEPIBIX CTATCH MpH SHEprusix coymapenus mopsyaka 1000 [k MOpKUraroT METaHOBO3IYIIHBIE CMECH C
MUHUMAJIbHOW SHepruel 3axuranus 0,28 m/hx.



MuHnMabHAs SHEPTHS 3KUTaHUS THICHOBO3MYIIHOM cMecH paBHa 0,12 M/Ik, a sHeprus coynapeHus Ten 3HaunTensHo npesbimer 1000 [k,
CIIe/I0BATEIBHO:

Torma BeposSTHOCT OSIBJICHHS B LIMJIMHIPE KOMIIPECCOpA HCTOYHHKA 3aKUTAHHUSI B COOTBETCTBHH € (POpMYIIOH (46) MPHIIOKEHNS 3 paBHA
O (M3 =0 (TINE(F)=3810%-1=35 1075
Taxum 00pa3oM, BEpOSITHOCTH B3pBIBa STUIICHOBO3IYIIHON CMECH BHYTPH KOMITpeccopa OyZieT paBHa

0. (BTA)= 0 (rOQ (#3) =74 107 3810 = 2.3 10712
HaGnronenue 3a npor3BOJCTBOM MOKA3aJI0, UTO TPHAKIBI 32 TOJ ( 5z -3) OTMEYAIaCh pa3repMeTH3alMs KOMMYHHKALIUH C STUJICHOM U Ta3 BBIXOJMI B
00beM momelreHust. Paccuntaem Bpemst 06pa30BaHusI B3PBIBOOIIACHOH KOHIIEHTPALIMH B JIOKAIBHOM 00JIaKe, 3aHIMAIOIEM 5% 00beMa 1exa.

Pexxum ucreueHus aTuiicHa u3 pr601'[p0BO}_Ia TIpH pasrepMeTusanum quaHLIeBLIX COCTMHEHUI BBIUKCIISIOT U3 BBIPaKCHUA

%
Fom _ Loj = 0,00364 < vy, = 0,528,
Pug  275°10

e £ - arMocdepHoe nasiienue, [la;
Foas™ pabodee aBieHre B TPyOOIIPOBOIAX € ATHIICHOM, [1a;

pr - KPUTHIECKOC OTHOIIICHHUE.

To ecth UcTeueHUE TMPOUCXOIUT CO 3ByKOBOI71 CKOPOCTBIO w4, paBHOﬁ

w =334, %Taﬁ =334 ’% =368
M P 28

[Dnowge wemt & Tpu pasrepMeTH3aluy (VIaHIEBOTO COeNMHEHHS TPYOOrpoBoaa quaMerpoM 150 My 1 TommHO# wemi 0,5 MM paBHa

F=mdi=12-10"%
Pacxon aTuiena - g yepes Takoe OTBepCTHE Oy/IeT paBeH
g =368 00001202 = 0,044

Torna Bpemst 00pa3oBaHus JIOKAIILHOIO B3PHIBOOIIACHOIO O0JIAKA, 3aHUMAFOIIETO 5% obbeMa exa 1rmpu aboTe BCHTUJIAIINI OyIeT paBHO
e 9

3600
g m|— & |-
8 g - CH.K.I[.B
100 2+ 3600
3600 0,044
-2 h ’ =056
5 | 0044 - 275 8 0,05 2400
100" 2+ 3600

YHUTBIBAS, YTO M3 BCEH MACChl ATUJICHA, BBIIE/IIIETO B 00BEM TOMEIICHUS, TOJIBKO 0 Y4aCTB B 00pasoBaHUH JIOKAJIbHOI'O B3PbIBOOIIACHOIO
Vv , 0 8 70% 0

T
obraxa, Bpemst 06pa3oBaHKs 3TOro 00/IaKa M BPEMS €T0 CYLIECTBOBAHHS [IOCIIE YCTPAHEHHS YTEUKH STHIIEHa GYIeT PAaBHO: ¢, = —— = 0,94,
07

Bpemst ucteueHus 3THIIeHa TIPU UMEBIIMX MECTO aBapysIX 3a aHATIM3UPYEMbIH Mepruol BpeMeHHu Obu1o paBHO 4,5, 5 1 5,5 mun. Torma oOiee Bpems
CYILECTBOBAHHMS B3PBIBOOIIACHOTO O0JaKa, 3aHUMAIOIEro 5% o00beMa MOMEIICHUS M IPEACTABILIOLETO OMAacHOCTh HPH B3pBIBE VI LIEJIOCTHOCTH
CTPOMTENBHBIX KOHCTPYKUHMH | >KU3HU JTIONIEH, ¢ y4eToM paboThI aBapHiHON BEHTHIILUH Oy/IeT paBHO

3

>t = mlltn —a) + o] =g =15 -
i=1

OTKy/1a BEpOSITHOCTD IMOSIBJICHHS B 00BbEME TIOMEIICHHST JJOCTATOYHOTO I 00pa30BaHUsI TOPIOYESH CMECH KOJIMYECTBA ATUIICHA PaBHA

15=36107

Eg 3 1,25
TBy)=u(rE )= =By =
CnlTBs) = On(T8)) = Onlar) o 57 " 5256m

Y‘H/ITBIBa}I, 41O B 00BEME TIOMEIICHUS ITOCTOAHHO UMEETCA OKUCIIUTEND, ITOJTyIUM

0n(0K) = 0n(0k1) = Cnls) =1
Torza BeposTHOCTh 00pa30BaHMsI TOPIOYEH CMECH STUJIEHA C BO3yXOM B 00beMe IoMelleHHs OylieT paBHa
g (re ) =0, (T8, o, (0k) = 36107 1= 36107



OCHOBHBIMH HCTOYHHKAMH 3&KUTAHHUSI B3PHIBOONACHOIO JTHJICHOBO3IYIIHOIO 00JIaka B IMOMEIIEHUH MOTYT ObITh 3JIEKTPOIPHOOpEI (B Cilydae uX
HECOOTBETCTBHUS KATETOPUM U TPYIITE B3PHIBOONIACHOM CPE/Ibl), OTKPBITHIN OrOHb (TIPH MPOBEIACHUH OTHEBBIX PabOT), UCKPHI OT ynapa (TP pasIuuHbIX
PEMOHTHBIX paboTax) M pa3psit aTMOCHEPHOTO ITEKTPHYECTBA.

INosxapHO-TeXHUYECKNM 00CIIEIOBAHUEM OTHENICHHS! KOMIIPECCHH YCTAHOBIJICHO, YTO IISTH JJIEKTPOCBETWILHHKOB Mapki B3IT B pasHoe Bpemst B
teyenue 120, 100, 80, 126 u 135 4 3KCIITyaTUPOBAIKCH C HAPYLIEHUEM LIENIEBOI 3aILMTHL

Beposrr 'HOCTb HAXOXXACHUSA SJICKTPOCBETUIIBHUKOB B HEUCIIPABHOM COCTOSIHUH paBHA

Ks 3 12 =
1)=28 50 =24 23600=771072 .
Orlis) T 2 " S35600

Tak Kak TemIeparypa KOJOBI 3JICKTPOJAMIIOUKM MOIHOCTBIO 150 Bt paBHa 350 °C, a Temmeparypa camoBocIuiaMeHeHus dtiieHa 540 °C,
CIIeJI0BATEIBHO, HArpeTast Koj10a He MOXKET OBITh HCTOYHUKOM 3aKUTaHUSI STHIICHOBO3IIHOH CMECH.

YCTaHOBIIEHO, UTO 32 AHATM3UPYEMBIH [IEPHOJ] BPEMEHHU B IIOMEIIRHUH 6 pa3 MPOBOAMIIMCH Ia30CBapOUHbIe paboThl 10 6, 8, 10, 4, 3 1 5 4 kaxias.
[oaTOMy BEpOSITHOCTD MOSIBJICHUSI B TOMEIIEHHH OTKPBITOTO OTHSI OylIeT paBHA

K 6 14 -3
TH ) = =6 =—— 2160 =58-10"".
On(TH4) = O i) ., P R T

Tak kax TEMIICpaTypa IUIaMEHU ra30BOU TOpEIIKN U BpEMs €€ JICUCTBUSL 3HAYUTEIHLHO TNPEBBINAIOT TEMIIEPATYPY BOCIUIAMEHCHHS U BPEMIL,
HE00X0IMMOoe JULI 3aKUTaHW s 3TI/IJI€HOBO3ZLY[I.IHOI>1 cMecy, 1orydaeM, uro

2921,

Qr[ (B 4 )_ 1

PemoHTHBIE pabOTHI C IPUMEHEHHEM HCKPOOTIACHOTO MHCTPYMEHTA B MOMEILEHUH 32 aHATIN3UPYEMBIH NepHO/] BPEMEHH He IIPOBOJIIIKCE.
BbIumciIsieM BEPOSTHOCTD MOSBJIEHUS B IIOMEIIEHHH Pa3psiaa aTMOCHEPHOIO 3JIEKTPUYECTBA.

Iomerenne PacnoIOKEHO B MECTHOCTU € MPOAOJDKUTEIIbHOCTBIO l'pO3OBOI71 nesirenbHOCTH S50 ¢ ToI-1 , HOITOMY #n = 6 KM-2 ‘TOA-1. OTCIO,Ha, B

COOTBETCTBHH C (POpMYJIOit (5) PHIIOKEHHS 3 YHCIIO YIAPOB MONHUH B 31aHHE PABHO
Ny.m = (1+6H)|:S+6H)'.>z' 1078 = 34 1072,
Torya BepoSTHOCTE MPSMOTO yIIapa MOHUHU GYJIET paBHa
Onlty) =1-2 5% =3.4.10°2.
BbIuncIsieM BEPOSTHOCTh OTKA3a MCTIPABHON MOJIHUE3AIMTHI TUIA b 31aH1s KoMipeccopHoit o dopmyite (52) mpusioxenus 3
Onle)=1-85 =1-035=5-1072.

Taxum 00pa3oM, BEpOSTHOCTD IMTOPKESHHS 3[aHNs MOJIHUCH paBHA

0 (C1) = Onlt)Cn 82) =17 107

TNosxapHO-TeXHUYEeCKNM 00CIeIOBAaHIEM YCTAaHOBJICHO, YTO 3AIIMTHOE 3a3eMICHUE, MMEIOIIeecs B 31aHHUM, HaXOJUTCS B MCIPABHOM COCTOSIHUH,
MO3TOMY

Qn(02)=0: Qn(03)= 0.
Torma

On(TH) = O (1) = 17107

VauteiBas TapaMeTpbl MOJIHUH, ITOJTyIUM

On(BE) =1
Otkyna

o (#3070 =@, (Ter )+ QH(TH4)]QH(BE ) - (1,? 107 +58 10‘3)- 1=75107
Taxum 00pa3oM, BEpOSTHOCTD B3phIBa ATUIICHOBO3IYIIHON CMECH B 00beMe IIOMEILCHHUS Oy/IeT paBHa:
QB0 =g (70 )0, (#3/rT) = 3,610 7,5 107 =2,7:1077-
PaccunTaeM BEpOSTHOCTh BO3HMKHOBEHHMS TIOXKapa B IOMEIIRHUM KOMIpeccopHOi. HaOmromeHune 3a 0OBEKTOM MO3BOJIMIIO YCTAHOBHTH, YTO

MPUMEpHO 255 49TOA-1 B TOMEIEHWHM KOMIIPECCOPHOW, B HAapyIEHHWE NPABHI NMOXKapHOW OE30MacHOCTH, XPaHWINCh Pa3sHOOOpasHbIE TOpIOYHE

MaTepHaIbl (BETOIb, AEPEBSHHBIE KOHCTPYKIIIH, IPEBECHBIE OTXOJBI 1 T.I1.), HE TIPETYCMOTPEHHbIE TEXHOIOTHIECKIM PETTTAMEHTOM.



nOSTOMy BEPOATHOCTD MOABJICHUA B TOMCIICHUH I'OPIOYMX BEIICCTB paBHA

1

- 35560 =26 1072 .
525600

E 1
On(TBy) = Qn(TBs) = =237
'rp =1

OTKy;‘Ia BEPOATHOCTH 06pa301aaH1/151 B LICXC HO)KapOOl'IaCHOﬁ Cpeabl paBHa
-2
On (FC) = Cn(TBy)0n (OK) =2,6-10 %
m 3a(1)PIKCI/Ip0BaHHI:IX TEIJIOBbIX HMCTOYHUKOB, KOTOPBIC MOI'YT ITOABUTBHCS B LEXC, UCTOYHHUKOM 3aKUTIaHUA I TBEPAbIX I'OPHOYMX BEIICCTB

SIBIISICTCS TOJIBKO OTKPBITBIH OTOHB M pa3psiibl aTMOC(epHOro dnekrprdecTBa. [103ToMy BEpOsITHOCTS BOSHHKHOBEHHS B OT/ICTICHIN KOMITPECCHY TI0kKapa
paBHa

Q(rmo)=g(re o, (#3:rc)= 26107275107 =19-107%-
Taxum 06p2130M, BEPOATHOCTD TOI'O, YTO B OTACIICHUU KOMIIPECCUHN HpOHSOfIZ[CT B3pbIB JI00 B CAMOM KOMIIpECCopE, 160 B 00BEME nexa, COCTaBUT
3HA4YCHUC

QBT =1-[1-Q (BTAN1-Q(B0)] =1-(1- 28107 )< (1-2,7-107y = 27107 -
BCpOﬂTHOCTB TOIO, 4TO B KOMT[peCCOpHOﬁ BO3HUKHET ITOYKAp WK B3PbIB, paBHA:

(I3 anu B3) = QB+ 0(T0) = 2,710 +19-107* =19- 107
1.3. 3amoueHue

BeposiTHOCT BOSHUKHOBEHHMS B KOMIIPECCOPHOM B3pbIBa paBHa 2,7-10-7 B rofi, 4To COOTBETCTBYET OJHOMY B3pbIBY B 1o B 3703704 aHanoru4HbIx
37aHMAX, a BEPOSTHOCTb BO3HUKHOBEHUS B HEM WM B3pbIBa, WM Ioxapa paBHa 1,9-10-4 B roz, T.e. OIUH HOXKap WIM B3pbIB B roJ B 5263

QHATOTMYHBIX TOMEIICHUSIX.
2. PaccunTaTh BepOSITHOCTL BOSHMKHOBEHUs Mokapa B pesepsyape PBC-20000 HIIC "roprom"
2.1. laHHble 1s pacuera

B KauecTBe 1moxapooriacHOro 00beKTa B3SIT pesepByap ¢ Herbio oobemMoM 20000 M 3 . Pacuer BeneTcst st HOpPMATBHOM SKCIUTyaTally TEXHUYECKU

HCIIPaBHOTO pe3epByapa.

=249 K,
T, 1 =205 K. Konmuectso 060poToB pesepByapa B 1o /7., = 24 ron-1. Bpems CymecTBOBaHMs TOPIOMEN CPEBI B PE3EPBYApe MPU OTKAYKE 33 OUH

Cpemnsist paboyas Temmeparypa Hedru 7 =311 K. Hiwknnii v BepxHUi TeMIepaTypHbIe MPENENbl BOCIUIAMEHEHHs. HEQTH PaBHBL: T}, -

000poT pe3epByapa . =10 4 (cKmoyas mTenbHbIA pocTolt). Pamryc pesepyapa PBC=20000 g =22,81 m. Beicota pesepsyapa Hy =11,9 m. Yucno

YAapOB MOIHUH » =6 KM-2 Ton-1 . Ha pesepByape nmeercs monunesanmta trmna b, mostomy g, =0,95.

Hucino UCKpOOacHbIX OMepaLuil Ipu pydHOM U3MEpEHUH YPOBHS NS_yZI 100 ron-1 . BeposTHOCTS mITHIIS (CKOPOCTH BeTpa 5; < 1 Mrc-1), o (<
1)=0,12. Yncno Brmodennit snexrposamsmkek 7, =40 ron-1. Yucno HCKPOOTACcHBIX ONepaluii TIPU TPOBE/ICHAH TeX00CTY KUBaHUS Pe3epByapa A,
=0,02% (o obwemy), =0,1% (o

=24 ron-1. Hwkuuil 1 BepXHMil KOHLICHTpPALIMOHHbIE IPE/Ieibl BOCIUIAMEHEHHs] HEe(ISIHBIX MapoB (' EIE
o0bemy). IIpomsBoaurensHOCTh omepanyn HanonHeHus g = 0,56 M3 -c-1. PaGouyas xoHueHTpaimsi mapoB B pesepyape +=0,4% (o o0bemy).

HEILE
TponomKkuTeNbHOCT BHIOpOCa Goratoif cMecH g, =5 4.

2.2. Pacuer

Tax kak Ha HedrenpoBO/aX cpeHsAs paboyas TemMrepaTypa KUIKOCTH (HeTH) 7 BBIIIE CPETHEMECSIHOM TEMITepaTyphl BO3IyXa, TO 33 PACUETHYIO
TeMIIepaTypy MOBEPXHOCTHOTO /10 HE(PTH IPUHUMAEM F .

W3 yenoBus 3amadu BUIHO, YTO T > T MOITOMY IIPH HEHOJBIKHOM YpOBHE He(JTH BEpOSTHOCTbH OOpa30BaHMs TOPIOYEH CMeCH BHYTPH

B.EILE’
Pe3€pByapa paBHA HYIIIO Q;( ( I'C') =0, a 1Py OTKA4Ke He(lJTI/I paBHa

' 24710 -
o ="as Tom = =274'10 2 .
ey = 8760

Taxum 00pa3oM, BEpOsSITHOCTb 00pa30BaHUsI TOPIOYEi CpeJibl BHYTPH pe3epByapa B TeUeHHE rojia OyleT paBHa

0,(7C) ~1-T1[L - @ (FC)] - QX(IC) + gE*(re) - 2,74 1072,
1=1

Beranciim yncino monasaHuii MOJHHH B pesepByap 1o ¢opmyrte (51) mprnosxerns 3

My 2R+ 6H P 1T, 107 = (2-2281+6: 1197 - 6:10% =8.2.107%.

Tora BepOATHOCTB IIPAMOTO YIapa MOJIHMM B PE3EPBYap B TUEHHUE I0/a, BBIMMCIEHHas 1o GopMyie (49) mpusioyxkenus 3, paBHa
- -2
Oplty) = 1= 7m% = 1= S0 2 g 91072,

Boraucamm BEPOATHOCTD OTKa3a MOJIHUE3AIMTHI B TEUCHUE roa IIPYU UCIIPABHOCTU MOJIHUEOTBO/A 110 CbOpMyHC (52) TIPUJIOKEHUSA 3.



Op () = (1-85) =1-0,95=5:1072.
Takm 00pa3oM, BEpOSITHOCT ITOpayKeHHSI MOJIHIEH pe3epByapa, B COOTBETCTBHH ¢ (hopMyItoit (48) mpunokenus 3, paBHa
G (1) = 2pl6)Cplt) = 5107279107 = 39107

O6CJ'I€Z(0BaHI/IeM YCTaHOBJIEHO, YTO UMEIOIIEECS Ha PE3CPBYapE 3allIMTHOEC 3a3€EMJICHUE HAXOAUTCA B UCIIPABHOM COCTOSIHUU, ITO3TOMY BEPOATHOCTH
BTOPUYHOIO BO3Z[6§ICTBI/I$I MOJIHUHU Ha PE3EPBYap U 3aHOCA B HEIO BLICOKOIO NMOTEHIIMAJIAa paBHA HYIIIO Qn (CQ) =0wu Qp (CB) =0.

TosiBieHHE (PUKIIMOHHBIX HCKP B PE3EPBYape BOSMOXKHO TOJIBKO TIPH MPOBEACHHN MCKPOOIIACHBIX PYUHBIX OMEPALHil IPH U3MEPEHUN YPOBHS M
otbope mpo0. [ToaTomy BeposiTHOCTD ©,(TH3) B COOTBETCTBHUH C topmymnamu (49) u (55) mpunokeHus 3 paBHa

0 (TH3) = Qo ()OO = (1-a” 7% 152:107% =
=(1-¢ MMy 50907 252107

B aroii gopmymne O(OITy =1,52- 107 - BEPOATHOCTD OIMOKH OIIepaTopa, BHIIOIHSIOIIETO OIepaIliy U3MEPEHHS YPOBHSL
Taxum 00pa3oM, BEpOSTHOCTB IMOSIBJICHHS B PE3EPBYape KAKOTrO-JI0O TEIIOBOIO HCTOYHHKA B COOTBETCTBUH C TIPUIIOKECHHEM 3 paBHA
Op (TH) = 2 (THy) + 0y (TH3) = 54107
[lonaras, 4yTo SHEprUsi U BpeMs CYIECTBOBAHMS 3THX HCTOYHMKOB JOCTaTOYHBI JUISl BOCIUIAMEHEHMS TOpIOYEN Cpenbl, T.€. Qp (5 =1, u3
MPUIIOKEHHS 3 OTydUM Oy (H3/ FC) =54 1073,
Torma BeposTHOCTH BO3HUKHOBEHHS TT0Kapa BHYTPH pe3epByapa B COOTBETCTBHH ¢ (opmyitoit (38) mpunoskenus 3 paBHa
0, (TTP) = 0, (H3TCHQ,(TC) =54:107 274107 = 15107 .

M3 ycnoBus 3a1a4u CIIEyeT, 4To paboydast KOHLIEHTPALKs ITIapoB B PE3ePBYape BBIILE BEPXHETO KOHIIEHTPALIMOHHOTO IIpe/iesia BOCITIAMEHEHHUS, T.€.
B pe3epByape NpH HEMOIBIDKHOM ClIoe He(rH HaxomuTcs Heroprodas cperma. IIpu HamonHeHuH pesepByapa HE(TBIO B €r0 OKPECTHOCTH 0OpasyeTcs
roproyas cpefia, BEpOSTHOCTb BBIOPOCA KOTOPOH MOXKHO BBIMUCIHTD 110 (opmye (42) mpuiioxkeHust 3

Kgng tgor _1°24'5
8760

=1371072.

Cop (BIT) =
Tp

Bo Bpemsi THx0i MOro/IBI (CKOPOCTH BETPa MEHBIIE 1 M-C -1) OKOJIO pe3epByapa 0OpasyeTcsl B3pbIBOOIIACHAs 30HA, BEPOSTHOCTB MOSBIIEHHS KOTOPOI
paBHa

Qo p(TC) = @y p(BTC)@y e <1y =137-1072 012 = 16107

JrameTp 3T0i B3pbIBOOIIACHOM 30HBI PaBEH

D=2R+10-H

0,36 026
] =2'22,81+10'11,9[ 0.56°0.4 ] =59,

0.0211,5%

OmnpezenM 4iclio yIapoB MOJTHUU BO B3PbIBOOIIACHYIO 30HY
_ V] _ _
vor = [pg 6, +5)F w1078 =[50+ 6119+ 5)P 6107 151078

Torma BEpOsSTHOCTB IIPSMOTO yZiapa MOJIHUH B JAHHYIO 30HY paBHA
_ 0T
Oy a(ty) =1-e 5w 1015 _ 40107

Tak kak BEpOSTHOCTb OTKa3a MOJHUE3AILTHI Cp ) =5-10-2, TO BEpOSTHOCTb MOPAKESHHSI MOJTHACH B3PBIBOOITACHOM 30HBI PaBHA

QB.S (C‘I) = Qp(f'1)QB.3(52) =5 102 ‘14 10_1 =7 '10_3 :



Omyna o (7a1) = 7107 -

BeposTHOCTB NOSIBIIEHHS OKOJIO pe3epByapa ()PUKIHOHHBIX HCKP paBHA

_(Nzy_Nm I ]

oo (TH,) = O(OIT) G5 (A1) = 152107 [1-¢
=152107[1 = 00T - 551073 -

Hapsizty ¢ QpUKIIMOHHBIMU HCKPaMH B OKPECTHOCTSIX PE3epByapa BOSMOXKHO IOSBJICHUE IEKTPUYECKUX HCKD 3aMBIKAHUS U Pa3MbIKAHNs KOHTAKTOB
9JIEKTPO3a/IBIIKEK. YUHTBIBas COOTBETCTBUE HCIIOJIHEHHS SJIEKTPO3a/IBUKCK KATETOPHU M TPYIIIE B3PHIBOOMACHOI CMECH, BEPOSTHOCTH IOSIBIICHUS
ANEKTPHIECKIX UCKP BBIYHCINM 110 (opMyram (49) 1 (54) mprioxeHus 3

s T)= 0y olen)=10780-¢ "= 0y =107 (1-e Py=107%

Takum o6pa30M, BEPOATHOCTD MOSIBJIEHUS OKOJIO PE3€pByapa KaKOro-Jinbo TEIIOBOrO MCTOYHHMKA B COOTBETCTBUH C TPUJIOKEHUEM 3 cocTaBUT
3HAYCHUC

QB.S (7 = QB.S(THIJ + QB.S(THB) + QB.S(TH3) =
=7:1072 +1107% +1,52- 107 =g,5-1072",

* dopMyI1a COOTBETCTBYET OpHTHHAIY. - [IprMedaHne n3roToBUTeNs 0asbl JaHHBIX.
Tonarast, 4To SHEPr¥sl U BpeMsl CYLLIECTBOBAHHSI STHUX MCTOYHHUKOB JIOCTATOYHBI [UTSl 3KUTaHUs roprodeit cpenpl, 13 dopmyis! (49) npunoxenus 3
TONY4HM IIPH (3 = |

Q.. (H3/FC) =85 107
Torza BEpOSITHOCTH BOSHUKHOBEHHS B3pbIBa B OKPECTHOCTSIX pe3epByapa B COOTBETCTBHH ¢ (opmyriol (39) npunoxeHus 3 paBHa
CulBP) = 0y p(TC) @y (M3 TC) = 141074

OTKyaa BEpOsSITHOCTb BOSHUKHOBEHUSI B 30HE pe3epByapa JIM00 Mokapa, JIMOO B3pbIBA COCTABHUT 3HAYCHUE

QUTEP) = 1-[1- C, (TTP)][1 -0y (BP)] = 0, (IIP) + Q(BP) = 29-107*™

* DopMysia COOTBETCTBYET OPUTHHAIY. - [[pMeuaHne U3roTOBUTENS 0a3bl JaHHBIX.
2.3. 3akmoueHue
BeposTHOCTE BOSHUKHOBEHHS B 30HE Pe3epByapa IoxKapa Wl B3pbIBa cocTaBiisieT 2,9-10-4, 9T0 COOTBETCTBYET OHOMY MOXKapy HJIA B3PhIBY B

roz B MaccuBe 13 3448 pesepByapoB, pabOTAIONMX B YCIOBHSIX, QHATIOTUYHBIX PACUCTHOMY.
3. Onpene/mTh BeposiTHOCTL BosgeiictBuss O®II Ha smoneii mpu nokape B NpoeKTHpYeMoil 15-3TaKHOIi rocTHHHIIC NPH Pa3IMYHBIX
BapHAHTAX CHCTEMbI IIPOTHBONOKAPHOM 3a1IMThI

3.1. JlanHble st pacuera

B 3maHmm mpemmonaraeTcss YCTPOMCTBO BEHTIJALMOHHOM CHCTEMBI TpoTHBOABIMHON 3ammThl (I1/I3) ¢ BepostHOCTEIO 3(XeKTHBHOIO
cpabarsiBanust ®=0,95 u cucrembl omosewenus mmoned o noxape (OJII) ¢ BepostHOCTBIO S¢dexrnBHOrO  CcpabarbiBanus R, =0,95.

IponomkuTensHOCTs TpeObIBAaHKS OT/EIBHOTO 4eloBeKa B OObeKTe B cpemHeM 18 d-cyr-1 He3aBHCHMO OT BpeMeHH roja. CratucTideckas
BEPOSITHOCTh BO3HHMKHOBEHHS IIO)Kapa B aHAIOTMYHBIX OOBEKTaX B rox paBHa 4-10-4. B kadecTBe pacyeTHON CHTyallMM INIpHHMMAaeM Cirydait

BO3HMKHOBEHHSI ITOKapa Ha TIEPBOM STaxke. DTaX 3IaHUsI PAaCCMaTPUBAEM Kak ofHO romerreHne. [1lnprina mostakHoro xopuaopa 1,5 M, paccTosHIE OT
HanOoree yIaJIeHHOrO HOMEIIEHHSI STaKa JI0 BBIX0/A B JICCTHIHUHYIO KIeTKy 40 M, uepe3 OIHMH BBIXOJ 9BaKyUpyroTcs SO 4eoBeK, MMpHHa BEXoa 1,2 M.
HopmatuBHYIO BEpOsATHOCTH (¥ HNpHHIMaeM paBHol 1-10-4, BEpPOSITHOCTB Pr pasHoit 1-10-3.

E

3.2. Pacuer

OneHKy ypoBHsI 6€30ITaCHOCTH OIPEIEIIsieM JUTS JTIONeH, HaXOIAIMIXCst Ha 15-M Taxke TOCTHHHUIIBI (HanboJtee yalleHHOM OT BBIX0J[a B 0€30MacHyro
3oHy) npu Haymmunu cucteM [1/]3 u OJIIL. Tak kak 3maHue OOOpPYIOBaHO BEHTHJIMOHHOW cucteMoi [1/13, ero jecTHHYHBIC KICTKA CUATACM
HesaapIMILIeMbIMU. BepostitHoeTs o Bhrancisiem 110 gopmynie (33) npuiioxxenns 2

@, =0,0004{1-(1-(1- 095)(1- 0,950} =1-107%.

yLII/ITbIBaH, YTO OTACIBHBIA YeIIOBEK HAXOAUTCS B TOCTUHUIIE 18 9, TO BEPOATHOCTD €T0 MPUCYTCTBHUA B 3JdHUU ITPU I0Kape IMIPUHUMAEM paBHOfI

otHowenmo 18 =0,75. C ydeToM 3TOro OKOHUATENBHOE 3HaueHHe Oyner paBHO 0,75:10 -6, 9TO MeHbIE R VYenosue dopmyns! (2) nprHIoKeHUs 2

24
BBINIOJIHACTCS, MO3TOMY O€30MacHOCTh JMIONCH B 3MaHMM HA Cilydali BO3HMKHOBEHHMsS NOXKapa obecriedeHa. PaccMOTpUM BapHaHT KOMIIOHOBKU
TPOTUBOMOKAPHON 3aIMTEI 0€3 CUCTEMBI ONOBEIEHNS. [Ipn 3TOM Bpems GOKMPOBAHHS SBAKyalIHOHHBIX TYTEH ¢, Ha OTXe MOXKapa IPUHUMAEM



paBHBIM 1 MHH B COOTBETCTBMH C TPEOOBaHMSMH CTPOMTENBHBIX HOPM M TPAaBWJI MPOCKTHPOBAHMS 3IAHWI M COOpYXKeHHWil. PacuetHoe Bpems
OBAKYAIUH £, , OTPE/ICTICHHOE B COOTBETCTBUM € TEMH K& HOPMAMH, PAaBHO 0,47 mun. Bpems Hadana dBakyalluy ¢, TPUHMMAEM PABHBIM 2 MHH.

BeposATHOCTS 3BaKyalll P, | s 3Taka M0Kapa BBMUCTSEM 10 GopMyIie (5) PHIIOKEH s 2

1-047

Ao =———=0265
z

an

Bepostriocts ¢, Beraucisiem 1o ¢opmye (3) nproxenns 2
Q= 0,0004{1-(1-(1- 0,265)(1 - 0,001))}(1-0,95) =146 107",

Tockomeky o 5 o, TO yCNOBHE GE30MACHOCTH ISl HOXeH 110 (opMyne (2) MpHIOKSHUs 2 Ha 9Take MOXapa He OTBeyacT TpebyeMoMy H,
E E

CJIEIOBATEIIBHO, B pacCMaTpuBacMOM 00BEKTE HE BBITOJHACTCS TIpU OTCYTCTBUU CUCTEMbI OIIOBEIIICHUA.

4. OmnpeaejuTh KATETOPHI0O M KJIACC B3PHIBOONACHOI 30HbI MOMEIEHHsl, B KOTOPOM pa3MelReTcsl TeXHOJIOTHYeCKHil mpouecc ¢
HCIOJIL30BaHHEM alleTOHA

4.1. Nanuble s pacuera

ALETOH HAXOZTCSA B ANIAPATE C MAKCHMATLHBIM OOHEMOM 3amoNHenus I, paHbiM 0,07 M2 , 1 B LIEHTPE NMOMELEHUS Hall YpOBHEM nora. Jlmna
I, HAropHOTO 1 00BOILLETO TPYOOIPOBOAOB MameTpoM ; 0,05 M pasHa coorBercTBeHHO 3 M 10 M. TlponssomurensHocTs ¢ Hacoca 0,01 M3 “MuH-1.
Orwmrouenne Hacoca asromMarndeckoe. O6beM §; nomemenus coctapiser 10000 m3 (48x24x8,7). OCHOBHBIE CTPOMTENLHBIE KOHCTPYKIMH 3/IAHHS

JKEJIE300€TOHHBIC, U TPEISTIBHO JIOMYCTUMBIH IPUPOCT JaBJICHUS AP A HAX COCTaBIISCT 25 xIla. KpatHocTs 4 aBapuifHOM BeHTWIALMHK paBHA 10

q-1.

CKOpOCTB BO3YIIHOIO ITOTOKA z B IIOMEIIRHHY IIpH paboTe aBapHitHOH BeHTHIIMY paBHa 1,0 M-c-1. Temneparypa aneToHa paBHa TeMIepaType

Bo3ayxa u cocrapisier 293 K. IInotHocTh o aneroHa 792 xr-m-3.

4.2. Pacuer

O0beM aleToHa, M3 , BBILE/IEIO U3 TPYOOIIPOBOZIOB, COCTABIISET

2 . 2
Ve, =qt+%£1 - 0,01-2+%-13 - 0,046 -

rac ¢ - BpEMA aBTOMaTHUYCCKOI0 OTKIFOUEHHUS HaCcOCa, PaBHOE 2 MHH.
O6beM TNOCTYIIMBILETO allCTOHA, M3 , B IIOMCIIICHUE

Vy =V +Viap =0,046 +0,07 = 0116.
ITnomaae pasnyBa aneToHa NPHHAMAEM paBHOM 116 M2.

Cxopoctb ucnapenus (1, ), Kr-c-1 M, paBHa
Wipp =1,0:107% 77./5808 - 24,54 = 144107
Macca napos aterona ( 34, ), Kr, 00pasyioLpAXCsl IPH aBAPUITHOM pasIuBe, paBHA
M =144 10721163600 = 6013,

CreoBaTebHO, IPUHUMAEM, YTO BECh DPa3IMBLMICS alleTOH, Kr, 32 BpeMs aBapuiiHOW curyauud, paBHoe 3600 ¢, mcmapurcs B 00beM
TIOMEIICHUS, T.€.

g =0116-792=5319

CrexuriomMeTpuyeckas KOHLIEHTpAIWs [TapoB alleTOHa MU § =4 paBHa

_ 100
To1+434-4

KoHreHTpanyst HaCHIIPHHBIX TApOB TOTYdaeTcsl PaBHOH

=491 (1o oObemy).



24,54
oo=100- 222" =24 22 (mo oObeMy).
' 013 ( MY)

OtHoEHNE 7 (L% C,p) > 1, CIIETIOBATENBHO, IPUHUMAEM 7 =0,3.

CBOOOHBII 00BEM TOMEITCHHS, M3

7., = 0810000 = 8000,

BpeM;[ ucnapeHus, 4, COCTaBuUT

_ 91900
144116

=550=0153 *
* QOpMyIa COOTBETCTBYET OPUTHHATY. - [IpuMedanie n3roToBHUTENs 6a3bl JAHHbIX.
KoadxpuenT nosydaaercst paBHbIM
K =10-0153+1=253

MaxcuMabHO BO3MOYKHAS Macca areT OHa, KI'

oty = 254913000 2,414 2,53 _ 249.8.
800-100-0.3

Hockonbky s, (91,9 Kr) < s, (2498 KI), TO IIOMELIEHHE B LIEIOM OTHOCHTCS K HEB3PBIBOIOXKAPOOIACHBIM.

Paccrosmus Korne-Yazns U Zyxny COCTABISIOT IPU YPOBHE 3HAYUMOCTH (I = 5-10-2
s50 . 1,27 2,50\
Kerne = Vamns = 1,1958-48[%]:1 T] =7.25;
550 127-2.59)"
Z =035256 87 ——In ——— =042
HEILE [3800 291 ]
81,9-100

Toe O = 24,22 = 2,59 (110 00BeMY).

25524 222 4142000
4.3. 3akmodeHue

Taxum 06pasoM, B3pbIBOOE30MACHBIE PACCTOSHUSA COCTABIISIOT COOTBETCTBEHHO g >7,85 MU Z; >3 M.

BspeisoonacHas 30Ha ¢ pasmepamu B < 7,85 Mu Z; < 3 M OTHOCHTCA K K1accy B-1a. Cxemarnaecku B3pbIBOONIACHAs 30Ha H300paKEHa Ha YePT.9.

12 J .
T 4ddr ;;
AN z
A Y
757
FEN G Lus &
T
=
&

1 - nomergHue; 2 - anmapar; 3 - B3pbIBOOIIACHAs 30HA

Yept.9
5. OnpeaeJIUTh KaTErOpuIo NPOM3BOCTBA, B KOTOPOM HAXOAMTCSl y4ACTOK 00pa00TKH 3epHA U LIMKJIOH /1JIs1 ONIpe/ie/IeHHsl 3ePHOBOI NbLIIY B
cHcTeMe BeHTWISIIHH

5.1. Jlannble st pacuera

Macca 3epHOBOH NBUIH, CKATUTUBAIOIEHCS B IIMKIOHE, s, , cocTabiiseT 20000 r. [Tpon3BoMTENBHOCTL IMKIOHA ¢ 11O MUK cocTaBiseT 100 r-mun
-1. Bpems 1 aBTOMATMYECKOTO OTKIHOMEHHs LMKIOHA o He Oomee 2 mun*. CBoOommbli o0nem momenenus 7 pasen 10000 m3. OcrambHbie
UCXOHBIE AHHBIE: 72, =500 T, g, =1; g, =0,6; n=14; Ky=0,6; &=L k=1 & =1 0=16700 xllx - x-1; 75=300 K; Cp=1,0 kJlx - xr-1; 77 =300
K; Cp=l,0 Kbk - kr-1%; 5 =129 kr - M-3; . =25 lla; py=101 xla; 7 =1,0.




* TeKkcT COOTBETCTBYET OpurHHaiy. - [Iprumedanue u3rotoButess 0a3bl JaHHbIX.
5.2. Pacuer

Macca OTJIOKHBIIRHCS TTIBUTA K MOMEHTY O4YepETHON YOOPKH, T, COCTABUT

500 1-(1-06M
Mrog = —— 14-1-0,6+7( O 1 = 3146,
1+1:05 0.6

Pacyernast Macca IbUH, T, y4acTBYIOIEH B 00pa30BaHUM B3phIBOOIIACHON CMECH, paBHA

iy =figq  Kpp Tl tar) K = 23346,

MakcnMansHO BO3MOMKHYIO MaccCy TOpIodeH IbUIH, KT, BBIYHCIISEM 110 (opMyrte
_ Ap Th Ty
X PU Q A

=574,
5.3. 3akmodcHIe
3HaucHne iy, HE TIDEBBIACT gy . , CIIEIOBATENBHO, TIOMEIIRHUE HE OTHOCHTCS K B3PhIBOMOKAPOOMACHBIM.

6. PaccuuraTh BepOSITHOCTH BO3HUKHOBEHHS M0Kapa 0T eMKOCTHOIO Iyckopery/upyowero anmnapara (ITPA) s mioMuHe CLIe HTHBIX JIaMIT
Ha ;=40 Bru ;;=220B

6.1. JlanHble st pacueTa npyuBeacHsI B a0 13.

B pesynbrare ucnsITaHAi MOTyIEHO:

Tabmua 13
Temmeparypa 0bonouky B Hanbosee HarpeToM MecTe IpH paboTe B aHOMAIBHBIX pexumMax, K
Tlapametp JlmuTenbHbII Pexxum ¢ KOpoTKO3aMKHYTBIM JImMTENBHBIHN ITYyCKOBOH PEXUM C KOPOTKO3AMKHYTHIM
ITYCKOBOH PEXIM KOHJICHCATOpOM KOHZICHCATOPOM
T 375 380 430
o 6,80 5,16 7,38

6.2. Pacuer

Pacuer BosnukHOBeHus noxkapa ot [TPA Benem no npuiioxenuto 5, [TPA siBisieTcst COCTaBHOM 4acThiO U3NENUS C HATMYKEM BOKPYT HETO TOPIOYEro
Marepuana (KoMMayHjl, KIEMMHAs KOJIOJIKa); POU3BE/IEHUE BEPOSTHOCTEH (J(ITF) % (J( HF) 0003HAIMM 4Yepe3 (g, ); TOTNA U3 TIPHIIOKEHHS 5 MOXKHO

3arnucarb

k
G = QB 2 Q) QT

i=1

e J, - HOPMAaTHUBHAA BEPOSTHOCTh BO3HUKHOBEHHS 10Kapa IIPH BOCIUIAMCHEHNH alllapara, paBHast 10-6;

((B) - BEPOSATHOCTb BOCILIAMEHEHM alllapara Wi BhIOpOca M3 HEro IIaMeHH IIpu TemmepaType nosepxHoctu ITPA (B HanGonee narperom
MECTe), PABHOW MIJIU IIPEBBIIAIOIIEH KPUTUUECKYIO;

(2{a;) - BEPOSTHOCTB pabOTBI ANNAPATa B ; -M (TI0XKapOOIIaCHOM) PEKHME;

((T;) - BEPOATHOCTB JIOCTIKEHHS TIOBEPXHOCTBIO armapara (B HanboJiee HarpeTOM MECTe) KPHTHYECKOH (TT0KapOOMacHOM) TEMITEpATyphL, KOTOpast

paBHa TeMIIepaType BOCIUIAMEHEHNs (CaMOBOCTLIAMEHEHHST) N30JIIMOHHOTO MaTepyaa;
J - UHCIIO TI0XKapPOOIIaCHBIX AaHOMAIBHBIX PEKUMOB PabOTBI, XapaKTEepHOE UL KOHKPETHOTO uenonHeHus [IPA.

JUist OLIeHKH TIOKapHOM ONAcHOCTH IPOBOMM HCIbITaHNe Ha jaecsti obpasuax [TPA. 3a Temmeparypy B HauOoJiee HarpeToM MecTe NPHHEMaeM
cperHee apuMeTHYEcKoe 3HaUCHUE TEMIIEPATyp B UCIIBITAHHX

JIONONTHUTENBHO OIpeeNisieM cpeiHee KBaJpaTHYeCcKoe OTKIOHECHUE



BeposttaocTs (2(7;) ) BBMmcsieM 1o ¢opmyne (156) mpumoxerns 5
g =1-8,

e @, - Oe3pasMepHbIA MapaMeTp, 3HaYEHUE KOTOPOrO BBLIOMPAETCs MO TAONIMYHBIM JAHHBIM, B 3aBMCHMOCTH OT 0€3pa3sMEPHOIO MapaMeTpa g, B

pacnpenenernu CThIOCHTA.
BoramcnseM (e, ) 0 gopmyre

IJie T, - KPUTHYECKas TeMIleparypa.

3navenne (T, ) npumenuTensHo st [TPA Borancisiem no gopmyse

e T, ;. T, ; - TeMIepatypa j -To anmapara (B HanOoJIEe HArPETOM MECTE), COOTBETCTBEHHO, ITPH MOSBJICHHH TIEPBOTO JIbIMa M TIPH "BBIX0/C" armapara

13 cTposl (IIPEKPAIEHUU TOKA B LICTHN).
3Hauenue (Jyg) BbrUCIAEM 0 Gopmyne (155) npunoxenus 5 mpu » =10.

3HaueHNE KDUTHIECKOH TeMIIepaTypsl (T, ) cocTasuio 442,1 K, npu 5TOM U3 IeCATH UCTIBITYeMbIX AIIAPaToB Y AByX ObUT 3aKCHPOBaH BbIOPOC
nnamen (m =1 0 5)=0,36).

Pesynbrathl pacuera ykazaHsl B Ta0N. 14.

Tabmuma 14
INapamerp*™ JmrenbHblit PexnM ¢ KOpoTKO3aMKHYTBIM | JIMTENbHBIIN TyCKOBOM PEXUM C
ITYCKOBOH peskuM (; =1) KOHZICHCATOpOM (; =2) KOPOTKO3aMKHYTBIM KOHACHCATOPOM (
. :3)
I
0,06 0,1 0,006
30,9 378 4,967
1 1 0,99967
0 0 0,00033

* I'pacha TaOIHIIBI COOTBETCTBYET OpHTHHAINY. - [[puMevaHye H3roTOBUTEIISE Oa3bl JAHHBIX.

6.3. 3akmoucHue

Taxum 00pa3oM, pacyeTHasi BEpOSTHOCTh BOHUKHOBEHU: Toxkapa ot [IPA paBHa O =1(0,06-0+0,1-0+0,006-0,00033)-0,36=7,1-10-7,, 4T0 MEHBILE
1-10-¢, 1.e. [IPA nokapoGe3omnaceH.

1IPUJIO)KEHUE 7

Cnpasounoe

TPEBOBAHMSI TOKAPHOM BE3ONTACHOCTH IO COBMECTHOMY XPAHEHHIO BEIIECTB 1 MATEPUAJIOB

TpeGoBaHMs MpeAHA3HAYAIOTCS VIS BCEX MPEIMIPUSTHI, OPraHU3alUi U 0OBEKTOB HE3aBHCHMO OT MX BEIOMCTBEHHOH MOTYMHEHHOCTH, HMEIOIIX
CKITaJIBI MK 0a3bl VIS XPAHEHHS BEIIECTB H MATEPHAIIOB.

TpeGOBaHI/IH HE paCpoCTPaHAIOTCA Ha B3PbIBYATLIC U Pa/IMOAKTUBHBIC BEILIECTBA U MAaTEPUAIbI, KOTOPLIC JTOJLKHBI XPAHUTHCA U MEPEBO3UTHCA 110
CeHraJIbHBIM ITpaBUJIaM.

BenomcTBeHHBIE TOKYMEHTBI, PENIaMEHTHPYIOIIE ITOKapHYO 0€30MacCHOCTb IIPU XpaHEHUHU BEIIECTB M MAaTEPUAIIOB, OJDKHBI OBITH IPUBEICHEI B
COOTBETCTBHE C HACTOSIIIMA TpeOOBaHUSIMH.

1. OBHIIHUE IOJIOKEHUA
1.1. Bo3MOXHOCTH COBMECTHOIO XpaHEHMs! BEILECTB U MaTepUAIOB ONPE/eNsIeTcsl HA OCHOBAaHUH KOIMUYECTBEHHOIO ydueTa IoKa3aTesel MoxKapHOU



OIACHOCTH, TOKCHYHOCTH, XHMUYECKOW aKTUBHOCTH, & TAKKE OJJHOPOIHOCTH CPECTB MOKAPOTYIICHHSL.

1.2. B 3aBHCHMOCTH OT COYETaHHMsI CBOKCTB, NIEPEUICIICHHBIX B I1.1.1, BelecTBa 1 MaTepHaIbl MOTYT OBITH COBMECTUMBIMU HITH HECOBMECTUMBIMU
JIPYT C APYIOM TIPpH XpaHEHUH.

1.3. HecoBMeCTUMBIMU Ha3bIBAIOTCSI TAKUE BEILECTBA U MaTepHalIbl, KOTOpPBIE IIPH XPAaHEHHH COBMECTHO (0€3 ydeTa 3allMTHBIX CBOIMCTB Tapbl WM
YIAKOBKH);

YBEIIMYUBAIOT IMOXKAPHYIO OIMMACHOCTh KAXKA0I0 U3 paCCMaTpyuBaCMbIX MAaTEPUAIIOB U BEILIECTB B OTACIIBHOCTH,
BbI3bIBAIOT JOIIOJIHUTEIIBHBIC TPYAHOCTHU IIPU TYIIICHUH I10Kapa;

YCYTYOISIOT SKOJIOTMIECKYI0 0OCTAHOBKY IIPH TIOXKape (IT0 CPABHEHHIO C MOYKAPOM OT/IEIBHBIX BELECTB H MATEPHATIOB, BIITHIX B COOTBETCTBYIOLEM
KOJINYECTBE);

BCTYTAIOT B PEAKIMIO B3aNMOJICHCTBYS APYT C IPYTOM ¢ 00pa30BaHHUEM OIACHBIX BELIECTB.

1.4. Tlo mOTEeHIMAIBHOM OMACHOCTH BBI3BIBATH MOXKAP, YCHIMBATh OMAacHbIe (JAKTOPHI TI0XKapa, OTPABITh Cpemy OOUTaHUS (BO3/YX, BOMY, MOUBY,
¢viopy, dayHy H T.11.), BO3IEHCTBOBATh Ha YEIOBEKA Yepe3 KOXKY, CIM3UCThIC 000IOUKH JIbIXaTeIbHbIX ITyTel ITyTeM HEOCPEACTBEHHOIO KOHTAKTA MM Ha
PACCTOSHUM KaK NP HOPMAJIbHBIX YCIIOBHSIX, TAK U HPH TTOKApe, BEIECTBA H MATePUAIbI EJISTCS Ha Paspsiibl:

0e30IacHbIE;

MaJIOOIIaCHBIE;

OIIaCHBIE;

0cobooITacHsIE.

B 3aBucHUMOCTH OT paspsizia BEIIECTBa U MaTepraia Ha3HaYaloTCsl YCIOBHS ero XpaHeHus (M. m.1.5-1.9).

1.5. K Ge30macHbIM OTHOCST HETOPIOYME BELECTBA U MaTepHasIbl B HETOPIOYEH YIAKOBKE, KOTOPBIC B YCIOBHSIX HOXKapa HE BBIACISIOT OMACHBIX
(TOpIOYMX, SIIOBUTHIX, €IKMX) NPOAYKTOB PAVIONKCHUS WIM OKHUCICHHS, HE OOpasyloT B3pHIBYATBIX WM II0XKApPOOMACHBIX, SNIOBUTHIX, CIKUX,

IK30TEPMHUYECKAX CMECEH C APYTHMH BEILECTBAMH.

BezomacHble BelecTBa M MaTepHaib ClIeIyeT XpaHUTh B MOMEIIEHISIX FUTH Ha TIIONR/IKAX JIF000T0 THIA (ECIH 3TO HE MPOTHBOPEUNT TEXHIICCKIM
YCJIOBHSIM Ha BEIIECTBO).

1.6. K ManoomnacHbIM OTHOCST TaKKE TOPIOYKME M TPYTHOTOPIOYHE BEIIECTBA M MATEPUATIbI, KOTOPbIE HE OTHOCATCS K Oe3omacHbM (1.1.5) u Ha
KOTOpbIe He pacrpoctpanstorest TpedoBanust [OCT 19433.

MaioonacHble BEIECTBA Pa3ACISIIOT Ha CIICIYIOLIE TPYITIbBL:
a) YUJIKIE BEIECTBA C TeMITepaTypoit Bersiku ooree 90 °C;
0) TBepIBIC BEIECTBA M MATEPHAITBI, BOCIUIAMEHSIFOIIMECS OT JICHCTBUSI ra30BO# ropenku B Tedenue 120 ¢ u Gonee;

B) BEILIECTBA U MaTEpHAIIbI, KOTOPBIE B YCJIOBHSX CIEMAIBHBIX UCTIBITAHUI CIIOCOOHBI CAMOHAIrpeBaThCs 10 Temreparypbl Hike 150 °C 3a Bpemst
Ooee 24 4 nipu TemiiepaType okpyxatoiei cpenpt 140 °C;

I‘) BCIIECTBA U MaT€pUaIbl, KOTOPLIC IPU B3aUMOJICHCTBHH C BOJOH BBIJICIISIOT BOCIIAMEHSIIOIIECS Ta3bl ¢ HHTEHCUBHOCTBIO MEHEE 0,5 M3 Kr-1
g-1;

1) BEIIECTBA ¥ MAaTepHANIBI STIOBUTHIE CO CPETHECMEPTENIBHON 10301 IIPH BBEICHUHM B KeMynok 6oree 500 Mrkr-1 (ecim oHH XKHIKUE) HIIH Oomee
2000 Mr-Kr -1 (ecIi OHH TBEPIBIC) WIIH CO CPEIHECMEPTENBHOM 0301 TP HAaHECEHUH Ha KoKy Ooree 2500 MrKr-1 MM €O CpeIHECMEPTEIBbHOM 1030i
I BapIxaHuu Oosnee 20 Mr-aM-3 ;

€) BEIECTBA ¥ MaTepHaIbI CIIa0ble eKie U (M) KOPPO3UOHHEIE CO CIIEIYFOIMI MOKA3aTeIsIMU: BpeMsI KOHTAKTa, B TeUEHHE KOTOPOTO BO3HUKACT
BUJIMMBIH HEKPO3 KOXKHOW TKAHH JKUBOTHBIX (OeJIBIX KpBIC), Goree 24 4, ckopocTh koppo3u cTanbHOH (Cr3) 1 amomuHneBol (A6) HOBEPXHOCTH MeHee
1 MM B TOI.

1.7. K MasnoomnacHbIM OTHOCSITCSI TAKOKE HETOPIOYME BELIECTBA M MaTepUabI 10 I1. 1.6 B roproveii yrakoBKe.

MartoonacHsle BEIIECTBA K MaTEPUATIBI JOITYCKACTCS XPAaHUTh B IOMEIIHHSIX BCEX CTEIEHEH OTHECTOMKOCTH (KpoMe V CTereH ).

1.8. K omacHbIM OTHOCSITCSI TOPIOMHE M HETOPIOUHE BEICTBA M MaTepHaIbl, OOJIA/IAIOIIE CBOHCTBAMY, TPOSIBIICHHE KOTOPBIX MOXKET MPUBECTH K
B3PEIBY, OXapy, THOEIH, TPAaBMUPOBAHHIO, OTPABJICHHIO, OOJIYIEHHNIO, 3a00JIeBAHHIO JIFOMIEH 1 )KUBOTHBIX, TIOBPE)KICHUIO COOPYKEHHH, TPAHCIIOPTHBIX
cpezctB. OnacHble CBOMCTBA MOTYT IPOSBILATECS KaK IPY HOPMAIbHBIX YCIOBHSX, TaK U [P aBapUilHBIX, KaK Yy BEIIECTB B YUCTOM BUJIE, TaK U IIPH
B3aUMOZICHCTBUY UX C BelleCTBAMU U MaTepHanamu Apyrux kareropuif mo FOCT 19433.

OnacHble BEILECTBA U MaTepHaIbl HEOOX0MMO XpaHUTh B ckianax I u Il crenenn orHecToNKoCTH.

1.9. K 0cobo onmacHbIM OTHOCSTCS TakH€ ONacHbIe (CM. 11.1.8) BeIecTBa M MaTeprabl, KOTOPbIE HIMEIOT HECKONIBKO BUAOB onacHocTei mo TOCT
19433.

Oco00 ormacHble BEIECTBA M MaTepUaIbl HEOOXOIMMO XpaHUTh B ckiajax | u 11 cTermeHn OrHecTOMKOCTH MPEHMYIIECTBEHHO B OTICIBHO CTOSIIIIX
3MaHHSIX.



2. YUIOBUSI COBMECTHOI'O XPAHEHUS BEIIECTB 1 MATEPUAJIOB
2.1. BemmecTBa 1 MaTepHaiIbl, OTHOCSIIFIECS K pa3psily 0COO0OMACHBIX, IIPH XPaHEHNH He0OX0MMO PacIiofiararh TakK, Kak yka3aHo B Ta0m. 15.

Pa3nesieHue 0c0000NACHBIX BEeIECTB U MaTepHAJIOB IPH XpaHe HUN
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IIpumeuanus:

1. BemecTBa 1 MaTepHalibl MOTYT HAXOAUTHCS B OHOM OTCEKe CKIIa/ia FJTd Ha OIHOM TUionpake. [OpH30HTAIBHOE PacCTOSTHUE MEKTY HUMH JOJDKHO

2

Momcnace |z.1| 22 | 31 | 32 |
Knacc | 3 |

41 |4.z| 43 | 5.1 |
4

COOTBCTCTBOBATh Tpe60Ba.HI/I${M HOPMATUBHBIX IOKYMEHTOB, HO OBITh HE MEHEE 5 M.

2. BerectBa 1 MaTepHaibl MOTYT HAXOAUTHCS B OJJHOM OTCEKe CKIIa/ia MM Ha OJHOH IUionp/Ke. [opu3oHTABHOE PacCTOSTHUE MEKTy HUMH J0JDKHO
COOTBETCTBOBATH TPEOOBAHMSIM HOPMATUBHBIX JIOKYMEHTOB, HO ObITh He MeHee 10 M.

3. BemecTBa 1 MaTepraibl JODKHBI HAXOIUTHCS B PA3HBIX OTCEKaX CKIaza (T.e. IOJDKHBI OBITh pa3lieNieHbl IPOTHBOIOXKAPHOHN Heperopoxoi 1-ro

THIIA) WM Ha Pa3HBIX TUIOIR/IKAX.

4. BeugctBa 1 MaTepUalibl JODKHBI HAXOAMTHCS B Pa3HBIX CKIIA/IaX MM HA Pa3HBIX TUIOMRA/IKAX.

JIBX - 1erkoBOCIIIaMCHSIFOLIECS YKHIKOCTH;

JIBT - nerkoBocIIaMeHsOLIMECs TBEP/IbIE BEILECTBA;

JIB - IerkoBOCIUIAMEHSFOIIMECS BEILCCTBA;

SIB - AIOBUTEIC BEIECTBA;

f'BCI'[

£ - Temreparypa

2.2. BemmecTBa 1 MaTepHasbl, OTHOCAIIMECS K Pa3psIy OMACHBIX, IPH XpaHEHUH HEOOXOAMMO PacrojaraTh TaK, Kak ykazaHo B Ta0I.16.

- TEMIIEpAaTypa BCIBIIIKA B 3aKPLITOM THIJIC;

Pa3neJieHne onacHbIX BelECTB U MaTepuaioB IpU XpaHe HUH

[Knace] Motace] Mitere [Hamvenosarmie warcropinn
OmacHLIX py30B
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[pumeuanust:
+ BelectBa 1 MaTepuasbl COBMECTUMBIL.

1. BemectBa 1 MaTepruabl MOTYT HAaXOIWTHCS B OJHOM OTCEKe CKIajia MM Ha OJHOH IUIOMBIKE. [OpH30HTAIBHOE PACCTOSHUE MEKIY HUMH
JIOJDKHO COOTBETCTBOBATH TPEOOBAHUSM HOPMATUBHBIX IOKYMEHTOB, HO OBITh HE MEHEE 5 M.

2. BemectBa M MaTepuainbl MOTYT HaXOAUTHCA B OJHOM OTCEKe CKIaza WM Ha OJHOM IUIom@Ke. [OpU30HTAIBHOE PAacCTOSHUE MEXTY HUMH
JIOJDKHO COOTBETCTBOBATH TPEOOBAHUAM HOPMATUBHBIX IOKyMEHTOB, HO ObITh He MeHee 10 M.

3. BemecTBa ¥ MaTepHaibl AOJDKHBI HAXOAUTHCS B Pa3HBIX OTCEKaX CKIaza (T.€. JOJDKHBI ObITh pas3/elieHbl IPOTUBOIIOKAPHOH Meperopokoi 1-1o
THIIA) WK HA PA3HbIX IUIORA/IKAX.

4. BerectBa 1 MaTepraIbl TOJDKHBI HAXOAUTHCS B Pa3HBIX CKIIa/IaX MM Ha Pa3HBIX IUIOMR/IKAX.

JIBX - nerkoBOCIIaMEHSFOIIAECS KU IKOCTH;

JIBT - nerkoBocCIIJIaMeHSIFOLIMECS TBEP/IbIE BEILECTBA;
JIB - JTerkoBoCIIaMeHSIIOIECS BEIECTBA;

SIB - 10BUTBIC BEIIECTBA;

i - TEMIIEpaTypa BCIBIIIKU B 3aKPLITOM THUIJIC,

EBCIT

¢ - TeMIIeparypa

2.3. B mopsiike MCKTIOYEHHs JOIYCKAeTCsl XpaHEHHE OCOOOOIMACHBIX M OIACHBIX BEIECTB M MaTepHAOB B ONHOM cKiane. [Ipu 3tomM mx
HEeo0X0IMMO pacriofiarath Tak, Kak ykazaHo B Ta0.17.

Tabmmma 17

Pa3nestenne onacHbIX H 0CO000MACHBIX BEIECTB H MATEPHAJIOB NIPH XPaHEHHN

OcHOBHO B/ TOYKapHO#i | Arperarsoe| JlononHumenshbe Bitbl |Kareroprm| N
OINACHOCTH COCTOSIHHE OINACHOCTH onacHocTH |/
1o TOCT
19433
1
Oracristrorme| Heroproarie wim{l a3bt Hesyiosumsie 1 syosimsie|212, 222| 1 [1]2
BCLIECTBA | TPY/IHOTOPHOIHE] u (W) KOPPO3HOHHBIE|224 *
CIIIC




Teeprbie |Bes  pononmmrensioro[S11,513 | 2 [1]H3
JKUTIGE  |Bla  ONACHOCTH  WITH|
Cl1abOSIOBHThIE
Somree o (wm)|512, 514, 3 |1]1{1[{4
KOPPO3HOHHbE: S15*
Emate,  xopposuonnbie|812, 815 *[ 4 12[1/1]1[5
KHCTOTBI, CHITHHBI
OKMCTHTETH
Emate,  Koppo3HOHHbIE|S18 5 [211{1)1f+6
KO, cralbief
(OKUC/TUTRITH
Pasnbie emwe (828 6 12[+1)2]2[17
KOPPO3HOHHBI,
OCHOBAHHIS!
Pasbie eJKve nl832* 7 1211 tfrf1]1f8
KOPPO3HOHHbI, SUIOBATHIC|
Paztbie eme (838,914 | 8 [2|1]1{1]1]1{1]+19
KOPPO3HOHHBI,
HESIOBHTBIE
Toprodne B3pbBOOIacHbE w521, 522 9 14{3|3(3]33|3]3[1|10
lopraumyeckie cavopas/iararoimecs 523 *
TIEPOKCHITBT
JlerkoBocruiamersonyiecsi| 524, 525 1{11
526,527 *
Jlerkopocruiamenstonmecss  u{lasel B aposonbHoii ynakoske,|231, 232 41+[12
caMO3aroparolyecs BELECTBA oKatbie Wi OKKeHHbEe (241,911
Kuraie CaGosiioBUTBIC 311, 315)12(4f4{4]3]2|2|3[2f4] 3| 4| +[13
321, 325
331,335
SToBuThEe, 312, 314,13 [44(4[3[3|3(3|3[4] 3[4 | 1| 1|14
KOPPO3HOHHBE 322, 323
324 *
CrTbHOICHCTBY HOLIE 612, 613,14 [4f4[4[3]3|3|3|3|4| 4| 4| 1|2] 1|15
SUIOBHTBIC BEILIECTBA 615 *
Kucnotst 814 * 15]414[4{3123[3|3|4[ 4 [ 4| 1| 2| 2| 1 |16
OcroBanmst 824 * 16[4|4{412[312[2)3[4| 3 [ 4| 1|2 2|2 1|17
Pastbie eaivie 833,834 *( 17]4{4|4)2[2[2)2|3[4] 3| 4| 1] 2|2 |22 1|18
Teeprbie  |Hesynosursie ul411, 413)18|413[3[3[2[23|213| 3| 4| 1|2]3]|2|2|2]|+]|19
Cl1aGOSIOBHThIE 912
Cavopasnararoumecss  [412, 415]1914)3(3|3]3[3(3)3[3[ 3 [ 4|3 4|3 |3|3|3[+|+]|20
(1) S10BHTbI 416, 417)
422 *
Camopasiararorpecs 418 20(4{3(3131212131213| 3| 4| 1{2]3]3]|3|3|1]1]|+|2!
SInoBuThIe HeTeTyuHe 618 211413[31313[3(31313| 3 [ 4| 1|23 |3[3|3|+|2] 2] +|22
Bouerstior roprodrie rassll431, 4321 22(4)3(3(312|2(312|3[ 3 [4 2|23 ] 2| 2|2|2[2|2]|2]|+|23
npu  BsanMozeiictin  ¢[435,913
BOJION
Bemenstor ropioune rasel|433, 434,23 14(3|313[3313[3[3| 314 (3|3 (33333 |3]2|2[1|1]24
npu  B3auMojIelicTRin  ¢[436,437 *
BOJIOi
Beerstor roproune rase921 24143313|1[1{1|1f3| 34| 1] L2 2f2)2fr)tf{r|t]|+]1]+[25
U B3AUMOJICHCTBHN |
BoJIOi
CaMOBO3roparoLecs 421, 423,(2514)3)3|3(2[2|3]213| 314 [3|3]3|3]13|3|3]|3(3]|3]|3[3]1|+]|26
424,425
TTpourie onacHbke roprodne H|Iassl Heroprouve, Hespiosutbie [211 261 2{2] 21212 1|3[3]3]3]13]3]3[3[3[3(3]|3]|2]3]+[27
[HEropEOHE BeIIeCTBA
STHoBITBR, emae)221,223 (27(1)3(33(2]2(2]2(2{ 2 [ 1133 ]3[3]3[3]3[3|3|3]3]3|2]3|1]+[*®
KOPPO3HOHHBE
Kiymie  1|CusHonelicrsyionme  [611,614 %] 282 31331233 2 | 4| 1| 2| 2| 2| 2| 2] 2|2 2| 1| 2|2 t|1]2]|2]1]29
TBepIIble | STIOBHTBIC BEIIECTBA
| STnoBuThie 616,915 |29|212]212| HH1[H3[ 3| 4|+ 1| 11| tfi]+f1]+{+]t1f1)1]1|2]2]1]+[30
| SToBuTbIe 1 eTHe 617 300220202+ 1f1)1f3) 3[4 1{2]2]2 |22 +|1|+|+[1]if1]1f2]2)1]+[+|31
Onaceple mpu xpanennn[922,923 | 31212022 H+H1HI[ L[4 1|22 22 2+ r|1]|+] 1]+ t|2|2]+]+]|+]|+]32
HABATION
Pazubke eiaie 831, 836, Llafr)2)2ftafofr)afof+jafr)rjrf212f2f+]+[+]+[33
837
Kucnotsi ciabosiousie |811, 817, Llalrf2f2]rfrfofrfujrjrfrfrjr)z)2f2f2]+|+|+{+|+34
916
KHCIIOTBISTIOBHTbIE 816 * [34{iift|if1)22)3[3)4]1]|3]2]2]2|2]2[3]|2[2]|2[3]|2[2|2 2|2 1|1t |1]1[1]35
(OCHOBAHHS SITIOBHTHIC 821, 826,3512|1[1[2|1[H1[H 1 4] v) 2|22 1)r|rfrfr]{+|r|rfr|{r]2)2|2f+[1]L]L|L|1]+]36
827
HamvaranieHHbie 917 362 HHHHHHHH 4| | L L 2] 2 ] ] )37
Tornouproime Kicnoposn| 924 3z 4y {22 Hf A A ] ]
N |1{2(3]4]5[6]7]8[9|10]11|12]13|14{15[16{17|18|19|20]|21|22|23[24[25|26|27|28|29|30|31{32(33(34|35|36|37|
/|

[pumeuanus:
+ BerectBa 1 MaTepuasbl COBMECTUMBL.

1. BemgectBa ¥ MaTepraibl MOTYT HAXOAUTBHCS B OJJHOM OTCEKS CKIaa WM Ha OJHOW IUIOURJKE. [OpH30HTAIBHOE PACCTOSHUE MEXTY HUMH
JIOJDKHO COOTBETCTBOBATh TPEOOBAHUSIM HOPMATHBHBIX JJOKYMEHTOB, HO OBITh HE MEHEE 5 M.

2. BemectBa B MaTepHabl MOTYT HAaXOAWTHCS B OJHOM OTCEKe CKIaja WM Ha OJHOH IUIOMRIKE. [OpH30HTAIBPHOE PACCTOSHUE MEXKTY HUMH
JIOJDKHO COOTBETCTBOBATH TPEOOBAHHSAM HOPMATHUBHBIX JIOKyMEHTOB, HO OBITh He MeHee 10 M.

3. BelecTBa U MaTepHabl JOJDKHBI HAXOMUTECS B Pa3HBIX OTCEKaX CKIazia (T.e. JOMDKHBI ObITh pa3lelieHbI MPOTUBOMOKAPHOM Meperopoikoi 1-ro
TUIIA) WM Ha Pa3HbIX [UIOR/IKAX.

4. BemectBa M MaTepUasibl JODKHBI HAXOAUTHCS B PA3HBIX CKIIA/IaX MIIM HA Pa3HbBIX IIOMR/IKAX.

* OcobooracHbIe BCIECTBA U MaT€pUabl.

2.4. B 0/1HOM IOMEIICHNY CKIAJIa 3aTPEIRETCS XPaHUTh BEILECTBA U MAaTEPHAIbl, UMEIOIIME HEOAHOPOAHBIE CPEICTBA MT0KAPOTYIICHHSI.

TPHIIO)XKEHHE 8



METO/ ONIPEJIEJTEHHS BE3OITACHOM TLTOIIA TN PASTEPMETHU3ALIAN OBOPY IOBAHUS

Hacrosumii Meron npeqHasHaueH [Uisi ONpeIeseHHs Oe30MacHOM IUIONRIM pasrepMeTn3aniy (Takas IUIOH@Ab COPOCHOTO —CedeHHs
MPEIOXPAHUTENBHOTO YCTPOWCTBA, BCKPHITHE KOTOPOH B IPOLIECCE CrOPAHMs CMECH BHYTPH 000pYIOBaHHs, HAIIPUMED, aliiapaTa, O3BOJISIET COXPAHUTh
MOCIICAHUI OT pa3pylleHHs Wi JIeopMalii) TEXHOJIOTHYECKOr0 O0OpYIOBaHMs, B KOTOPOM OOpAIRIOTCS, NepepadaThIBAIOTCS MM TOIYJaroTCs
TOPIOHMHUE Ta3bl, XKHMIKOCTH, CIIOCOOHBIE CO3/IaBATh C BO3AYXOM HIIH JIPYT C APYTOM B3PHIBOOIIACHBIE CMECH, CTOPAIOLIME JAMHHAPHO UIIN TypOYIEHTHO BO
(poHTaBHOM pexuMe. Pasrepmermzanyisi - HamOosee pacrlpOCTpaHEHHBIH CHOCO0 IOXKApOB3PBHIBO3AIMTEI TEXHOJIOTHYECKOIO 00OPYIOBAaHUS,
3AKTFOYAIOIMIICA B OCHALICHHUH €T0 MPEIOXPAHUTENBHBIMA MEMOpaHaMH ¥ (MJIN) IPYTMMH PasrepMETH3UPYIOIMH YCTPOICTBAMHU C TaKOH ILIOLBIBIO
COpOCHOTO CeyeHusl, KoTopasi JOCTaTOYHA JUI TOTO, YTOOBI MPENOTBPATHTH paspylieHHe OOOPYIOBaHHs OT B3pbIBA U MCKIIOMHTBH IOCIEIYyHOLee
HOCTYIUICHHE BCeil MacChl TOPIOYETO BEILECTBA B OKPYKAIOLIEE IPOCTPAHCTBO, T.€. BTOPUYHBIH TOXKap.

MeTox He pacrpocTpaHseTCs Ha CHCTEMbI, CKIOHHBIE K ISTOHAINH WM 00beMHOMY CaMOBOCILIAMEHEHHIO.
1. CYIIHOCTb METOJA

BCSOHaCHy[O TUIonRab pasrepMeTu3allii  ONpeacsOT 10 PaCHYCTHBIM Qx)praM Ha OCHOBC [JaHHBIX O TIIapaMeTpax TEXHOJIOTNYCCKOIO
060py11013aH1/1;1, YCIOBHAX BEACHHA ITPOLECCAa U MOKA3aTEIIAX MMOKapOB3PhIBOOITIACHOCTH BEILICCTB.

MeTtox ycTaHaBIMBaeT 3aBUCHMOCTb O€30ITacHOM IUIOMRIY pasrepMeTH3alMi OT 00beMa U MAaKCHMAJIBHO JOIYCTUMOTO JIaBJICHVs] BHYTPH HETO,
JIaBJICHNS] Y TEMITEPATypbl TEXHOJIOTUYECKON CPelibl, TEPMOAMHAMUYECKIX U TEPMOKMHETHYECKIX MapaMeTPOB T'OPIOYeH CMeCH, YCIOBHIl HCTEUCHHUS,
CTEIeHH TypOy/M3alyu.

2. ®OPMYJIbI /151 PACYETA BE3OITACHOM IUTOLIAIN PASTEPMETH3ALIUI

2.1 BeSOHaCHy}O Ionab pasrepMeTu3alu  TEXHOJIOIMIECKOro 060py;103a1—11/1;1 C Ta3onapoBbIMHA CMECSAMU OHPEACIAIOT MO  CICAYIONIMM
6€3pa3M€pHI>IM KpUTEPpUATIbHBIM COOTHOIICHUAM:

s XE D

AT

s 060p}ﬂOBaHI/I${, PaCCUYMTAaHHOIO Ha MAaKCUMAJIbHOC OTHOCHUTEJIBHOE JIAaBJICHUE B3phIBa 1 < T L2 (HpI/I OIHOBPEMEHHOM BBIIIOJIHEHNH YCJIOBUSA

(158)

B, » 2p': B 3uamenarene Gopmyis (158) comuoxkuTeNs (1, - 1) OTCYTCTBYET), U

7 > 0.9%%e ~Tn) (159)
E,

1A 060pyZLOBaHI/I${, BBIICPKUBAIOILICTO JTABJICHUE B3PbIBa B MANIa30HE OTHOCUTEIIbHBIX 3HAYCHHUIA LR A
m g

B ¢dopmynax (158) u (159) npunsTs! cremyrormie 0003Ha4YEHUs (MHACKCHI ;, 1, 2, #» OTHOCSTCS COOTBETCTBEHHO K HA4aJbHBIM ITapaMeTpaM,
[apaMeTpaM TOProYCH CMECH, XapaKTepPHCTUKAM TOPEHHS B 3aMKHYTOM COCY/IC, MAKCHMAJIBHBIM JIOMYCTHMBIM 3HaueHHsM). Komruteke momo6ust

1
1 i (BT 1

- BE : (160)
(26 TI:D)IB V2.l’3 MJ- Su

T.€. IPEICTaBIIsIeT COOO0H C TOYHOCTHIO 10 MOCTOSHHOTO MHOXKHTENISI IPOU3BE/ICHHE JIByX OTHOLHUH - 3(XpeKTHBHON IUIONRIM pasrepMeTH3aLiN K
BHYTPCHHEH MOBEPXHOCTH CRepUUECKOrO cOCyIa PaBHOTO 0OBEMa U CKOPOCTH 3BYKA B HCXOIHOM CMECH K Ha4aIbHON HOPMAJIBHOM CKOPOCTH [UTaMEHH.
B BrIpakeHnn 1 Komiuiekea monooust i (160):

mp - wMCno "mu"y
¢ - X03({UIHEHT pacxoma NpH HCTCYCHHHM CBeXEH cMecH M (WIM) HPOIYKTOB CIOpaHMS dYepe3 YCTPOWCTBO B3PHIBOPA3PEKEHUS
(mpeoxpaHuTeNnbHast MeMOpaHa, KIalaH, pasrepMeTH3aTop 1 T.I1.);

# - IUIOIRA/Ib pa3repMeTH3aLiy (COPOCHOTO CeUeHUs), M2 ;

¥ - MAKCHMAJIBHBIA BHYTPEHHHUI 00BEM COCy/Ia, B KOTOPOM BO3MOYKHO 00pa30BaHMe TOPIOYEH Tra30MapoBOii CMecH, M3 ;
& =28314 Jbx xmonb-1 -K -1 - yHuBepcasnbHas ra3oBas IOCTOSHHAS,

T,; - TEMIIEpaTypa roprouei cmec, K;

M, - MOJIEKYIIDHAs Macca rOPIOYEd CMECH, KT KMOJIb-1 ;

5,y - HOPMaJIbHAst CKOPOCTb PaCIpOCTPAHEHHUsI IJIAMEHH NPY HAYAIbHbIX 3HAYCHHUSIX JIaBJICHHS M TEMIIEPATYPbl TOPIOYEN CMeCH, M C-1.

Jpyrue o6o3naueHus B Gopmynax (158) u (159):

F
Ty = —2 - OTHOCHTENIBHOE MAKCHMANILHO JIOITYCTHMOE JABJIEHHE B allnapare, KOTOPOe He IIPUBOMT K ero JedopMaLiuy U (MIIH) paspylieHHIo;

]
E,, - abCOMOTHOE MAKCUMAITBHO JIOMYCTMMOE JIABJICHHE BHYTPH arapara, KOTopoe He IPUBOUT K ero edopmartuu 1 () paspyienuio, [la;

E - abCOMIOTHOE HAYAILHOE IABJIEHHE TOPIOYEN CMECH B AIIAPATe, PY KOTOPOM IIPOMCXOMT MHULIMMPOBaHHE ropenns, [1a;

P a0CoIIIOTHOE JAaBJICHMEC B MPOCTPAHCTBE, B KOTOPOM IPOUCXOIUT UCTCUYCHUE, B MOMECHT NOCTHIKCHUSA MAKCUMAJIBHOIO JABJICHUSA B3pPbIBa



BHYTpHM armapara (arMocgepa, Oydepnast emkocts u T.11.), [a;

- OTHOCHTEJIBHOE MaKCUMAJIbHOE IaBJICHNE B3PbIBA JAHHOM roproueil CMecH B 3aMKHYTOM COCYIIE;

=
1]
A [

P, - a0COMIOTHOE MAKCHMATIBHOE JIABJIEHUE B3PbIBA JAHHOK TOPIOYEH CMECH B 3aMKHYTOM COCY/IE TIPH HAY&IbHOM JaBJIEHUH CMecH 7 , Tla;
=

. - KO3(XpHITMEHT pacMPEH s MPOIYKTOB CTOPAHKSA CMECH IPH HAYANBHBIX 3HAYCHUSAX TABJICHUS U TEMIICPaTyphI,

% - (AKTOp TYpOYIH3ALIH, TIPSCTABIISIONII COO0M B COOTBETCTBHH C IPUHIUTIOM | yn-MuXebcoHa OTHOIICHHE IEHCTBUTEIBHON TOBEPXHOCTH
(poHTa TUTaMEHH B ammapare K MOBEPXHOCTH Cepbl, B KOTOPYIO MOXKHO COOpaTh MPOMYKTHI CTOPAHHs, HAXOMSIIMECS B JAHHBI MOMCHT BPEMCHH
BHYTPH COCYZIa.

2.2. ©®opmynsr (158) u (159) mMoryr OBITH HCIIONB30BAaHBI KaK IS ONpeneeH s 0e30MacHOi IUIOMRIN Pas3repMeTH3aMH MIPH MPOSKTHPOBAHIH
000pyIIOBaHKS 10 MAKCUMATHHO [IOMYCTUMOMY OTHOCHTETHHOMY JIABJIEHHIO B3pbIBA B anmapare m,, (IpsAMas 3anaya), Tak W jyis ONpeseneHus

MAaKCUMAaJIbHO JOITYCTUMOI'O HaYaJIbHOTO TaBJICHUA Fop}oqeﬁ CcMECHU f-_i‘ B anmapare, paCCUuTaHHOM Ha MaKCUMAJIBHOE TaBJICHUE Pm , C YK€ UMCIOIIIMMCS

COPOCHBIM JIFOKOM IUIOMRIBIO f , HAIIPHMEP TP aHAIM3e aBapuii (0OpaTHas 3a/1a4a).

2.3. @opmymsl (158) u (159) oxBarbIBalOT Bech IMana3;oH BO3MOXKHBIX JIABJICHHH B3pbIBa B O0OPYIOBAHMU C PAa3IMYHOM CTEMCHBIO
HETEPMETHYHOCTH (1< 7y, £ 7, )

2.4. @opmymsl (158) u (159) 3ammcansl B Oe3pa3sMepHBIX HE3aBHCHMBIX IEPEMEHHBIX, BBHITCKAIOIMX M3 YCIOBHS aBTOMOJEIBLHOCTH IIpoliecca
pa3BUTHS B3pbIBA B HETEPMETHYHOM COCYlE, YTO JenaeT WX Oolee yHUBEPCATGHBIME WM HaDLIIHBIMH. MakCHMalbHOE JaBIICHHE B3pHIBA B
HETepPMETHYHOM COCYIIE SIBIIICTCS HHBApHAHTOM PEIICHMSI CUCTEMBI YpaBHEHHI NUHAMUKN PasBHTUS B3PbIBA IPH ITOCTOSHHOM OTHOIEHHH (JKTOpa
TYpOYITH3aIMH ¥ K KOMIUIEKCY 000U [ -

[orpenHocTs onpeneneHus auameTpa cOpOCHOrO cedeHus 1Mo WHKeHepHbIM dopmynam (158), (159) B cpaBHEHMH C TOYHBIM KOMITBIOTEPHBIM
PpeIeHIeM CUCTeMBI MU epeHITHATBHBIX YpaBHEHUH TMHAMUKY Pa3BUTHSI B3pbIBa COCTaBILIET OKoJIo 10%.

3. CTEIIEHDb BJIUSIHUSA PA3JIMMHBIX TIAPAMETPOB HA BE3OITACHY 1O IVIOA/Ib PAST'EPMETU3ALIMA
3.1. B HacTosilIeM METOZie Peal30BaH SAMHBIH MOX0 K PacueTy IUIOURM COPOCHOIO CEUCHNs], 3aKTIOHAIOMIICA B ydeTe BIMSAHUS PAIMUHBIX
[apaMeTpoB M YCIOBHil Ha BEIMUMHY OE30MACHOIl IUIOLRIM pAsrepMETH3ALUM IIOCPEICTBOM COOTBETCTBYIOLEIO M3MEHEHHs 3HaueHHs (akropa
TypOynH3aIyy.

3.2. ®axrop TypOYTH3aIiY - OCHOBHOH ITapaMeTp, OKa3bIBAIOII OMPe/IeISIOIee BIUSHUE Ha BETMUUHY OS30ITaCHOH IITOIRAIM pasrepMeTH3aIIH.

HOl'peI.UHOCTL OHpeaACICHU TCPMOAUHAMUYECKUX TapaMETPOB - E;‘ > Ty Yoo e Yo T10Ka3aTClIb aZ[Ha6aTbI IPOJYKTOB CropaHust CMECH, BXOISAIIAX

B pacuerHsle Qopmyist (158) u (159), cocTaBiser IPOLEHTE, ITOIPEIHOCTh ONpeeNieHNs KOO(QUIMEHTa pacXoaa (, MOJIEKYIIPHOH Macchl TOprodeit
CMECH M HOPMAIBHOH CKOPOCTH PACIpOCTPaHEHUs IUIAMEHH COCTABJIIET AECATKH TporeHToB. OmmOka B BBIOOpE 3HaUEHMH oOBeMa ammapara,
TEMIIEpaTyphl U JABTICHHS CMECH TAloKe HE NMPEBBIIAET MPOLEHTOB MM JECSTKOB MPOIEHTOB. [IorpemHocTs e B ONpeeneHnH 3HadeHHs (aKTopa
TypOY/IH3aIH MOXKET COCTABIATH COTHH TIPOLICHTOB.

3.3. Pacuer Ge3omacHOM IUIOIRAIN pa3repMETU3AIMH MIPOBOST Uil HauOONIee B3PHIBOOMACHBIX (OKOJIIOCTEXHOMETPUYCCKHX) CMecei, ecri He
JIOKa3aHa HEBO3MOXKHOCTh X 00pa30BaHMs BHYTPH aIlapara.

4. BABUCUMOCTDb ®AKTOPA TYPBYJIM3ALIMM OT YCJIOBUI PASBUTHSA B3PBIBA

4.1. 3aBucuMOCTb (JaKTOpa TYpOY/IM3aIMK OT YCIOBHH Pa3BHTHS TOPEHUS MOXET OBITh IpeJicTaBiIeHa (hopMyIoit

ay ey e, @161)

x=(l+a1V) 1+a,
T, —2

F
PSIE
B KOTOPOH SMITHPHYECKHE KOOMIMIMEHTDI ) , -, 5> @y ONPEAETSIOT 110 TAOM. 18.

Tabmua 18

OMnupryeckne ko3¢ uIueHTsI 118 pacdeTa ¢axkTopa TYpOy IM3anuu™

* JIms OTCYTCTBYIOLMIX B TaOJNMIIE YCTIOBHH PasBUTHS TOPEHWs, HAIpHMep Ui obopynoBaHUs oObeMoM Oomee 200 M3, 3HadeHHE (aKTopa

TypOYITH3aIMH OTIPEAETSIOT SKCTIEPUMEHTAIBHO.

YcnoBus pa3BUTHSA TOpEHUST™ OmMIpuyeckie KodQhUIIeHTbI
73} 73] 23] X}
O6bem cocyna j 10 10 M3; cTelneHb HErePMETHYHOCTH g 1rr2/3 ** 10 0,15 4 1

0,25
O6pem cocyma p 110 200 M3, 1< x, < 2

HAYaJIbHO OTKPBITHIE COPOCHBIC CEUCHHS 0 0 2 0

Ha4aJIbHO 3aKpPBIThle COPOCHBIE CEUCHUS 0 0 8 0



O6pem cocyma = 10 200 M3, 2 <, < =,

HaYyaJlbHO OTKPBITHIE COPOCHBIC CEUCHUS 0 0 0,8 1,2
Ha4aJIbHO 3aKPBIThIE COPOCHBIE CEUCHHS 0 0 2 6

O6bem cocyna (= 110 10 M3 ; CTeneHb HETEPMETUIHOCTH g ;3-2/3 Jio 0,04;
Hanaue cOpOCHOro Tpydorposona, 1< w,, < 2:

0e3 OpOIICHHSI HCTEKAFOLIIX Ta30B 0 0 4 0

C OpOLIEHHEM HCTEKAIOIMX Ia30B 0,15 4 1 0

* Ecri B yCITOBHSIX Pa3BUTHSI TOPEHHS 3HAUCHIE KaKOro-1100 ImapaMerpa He OTOBOPEHO, TO OHO MOXKET OBITh JIFOOBIM B JIOITYCTHMOM JIHaa3oHe.
** TekcT COOTBETCTBYET OpUTHHATY. - [IpuMmeyanue u3roroputestst 6a3bl JaHHBIX.

4.2. Bmsane oOpeMa anmapara

Jliist onbIX anmaparoB oObeMoM MeHee 1 M3 3HaueHue (akropa TypOyu3auuu y = 1+ 2.

C poctoM oObeMa ammapata 3HaueHHe (aKTopa TypOYIM3aIlMd YBEMYMBACTCS U [T TOJBIX anmaparoB o0beMoM orono 10 M3 ¥ =25+:58

3aBHCHUMOCTH OT CTETICHU HETepPMETHYHOCTH (OTHOILCHHE e ) anmapara.

s cocynoB oobemoM 10 200 M3 pa3uuHOl (GOpMBI ¢ HE3HAUMTEIBHBIME BCTPOCHHBIMH BHYTPb 3JIEMEHTaMU 3HaYCHHE (AKTOpa TypOyTH3aliiu

HE NPEBBIIRACT ) = 8.
4.3. Bisiue (opMsI anmapara

J11s1 TEXHOJOTMYECKOTO 00OPYIOBAHHUS C OTHOIIRHUEM JUTMHBI K AMaMETpy 10 5:1 MOXKHO CYMTATh, 4TO (OpMa armapara He BIIMSCT Ha 3HAYCHUE
(akxTopa TypOyTH3alliy, TaK KaK YBEITMYEHHE MOBEPXHOCTH IUIAMEHH M3-32 €r0 BBITATMBAHMSA IO (opMe armapara KOMICHCHPYETCS yMEHBIICHHEM
TIOBEPXHOCTH B pe3yibTare 0osiee paHHEro KacaH s INIaMEeHEM CTEHOK COCyza.

4.4. BnusiHye HaYaJIbHOM repMeTH3alliy arrapara

JUtst noneIx ammapatoB o0bemoM g0 200 M3 ¢ HayalbHO OTKPHITBIMM COPOCHBIMH CEUYEHHSIMH, HAlpUMep JIFOKAMH, 3HadeHHe (axropa
TypOyM3alMKM HE INPEeBBINRET ¥ =2, /I allapaToB C HAYAIBHO 3aKPBITHIMA COPOCHBIMM CEYSHHsIMM (MEMOpaHBI, pasrepMeTH3aTopsl M T.J1.) He
TMIPeBBILEAET ¥ =8.

4.5. BiusHUeE CTENIEHN HETEPMETUMHOCTY AIlNapara g ; pr243

VBemMYeHHe CTENEHH HETEPMETHIHOCTH 5213 B 10 pas (ot 0,025 1o 0,25), 910 paBHO3HAYHO YBENMHYEHHIO TUIONRM pasrepmernsanuu B 10
pa3 ULt OJJHOTO M TOTO JKE aIapara, IPUBOJUT K BO3pAaCTaHUIO (pakTopa TypOyTi3aIy B 2 pasa (JUn armaparoB 00beMoM okono 10 M3 ¢ x =2,5 1o
=5).

4.6. BmisHue MakCUMAaJIbHO JOIyCTHMOTO JIaBIeHUs B3pbIBa B alliapare (KOppeupyeT ¢ BIUSHUEM JaBICHUs pasrepMeTU3aLIN)

[lpy yBenMUYEeHMH OTHOCHUTENBHOTO MAKCHMAIBHO IIOIMYCTHMOIO JaBJICHHS B3pblBa BHYIPU OOOPYIOBAaHMA (IIPOYHOCTH OOOpYIOBAaHUS) B
AMAIA30HE 1< g, £ 2 3HaueHME (aKropa TypOymsaunu He u3MeHsiercs. C POCTOM OTHOCHTENIBHOTO MakCHMAIBHO JOMYCTHMOIO JABIICHHs B3PbIBA

BBILIE 1 > 2 (go Ty, = m,) A1 HAMAILHO OTKPBITBIX COPOCHBIX CeueHNi 3HaueHue (axropa TypOymsaumu cHikaercs ¢ 2 1o 0,8, s HaqaibHo
3aKPBITBIX - ¢ 8 710 2. DTOT pe3ylsrar contacyercst ¢ (M3MYeCKMMU MPEACTABICHUSMU O TOM, YTO HPH OOJIBIIEM 3HAYCHHH JABJICHHS B3PbIBA, KOTOPOE

BBIICPKUBACT alIapar, MEHbIE IUIONRAbL COPOCHOIO CEYEHHMs, a CJENOBATE]IbHO, (JPOHT IUIAMEHHM MOJBEPracTcsi MEHBIIEMY BO3MYLRIOLEMY
BO3JICHCTBHIO.

4.7. BiusHUE YCIOBUH HCTECUCHUS

Ecrmm  mcredenme Toprodeil cMecHm W TPOAYKTOB CTOpaHHS OCYIIECTBIISICTCS depe3 COpPOCHBIM TpyOOIpPOBOZ, PACIIONOMKEHHBIN 32
PasrepMETU3NPYIOIIM SJIEMCHTOM M HMMEIONWI JMaMerp, MpHOIM3UTENEHO PaBHBINA AMaMeTpy COPOCHOTO OTBEPCTHS, TO 3HadeHue (aKropa
TypOyM3aIK BHE 3aBUCHMOCTH OT 00beMa cocynia (110 15 M 3 ) IpUHUMAIoT y =4 (WISl COCYIOB CO CTEMEHBI0 HETEPMETHYHOCTH g 1r2/3 omono 0,015

+0,035, xorIa ocHaIEHHE COCYIOB COPOCHBIM TPYOOIPOBOIOM OIPABIAHO O COOOPKEHHUSIM Pa3yMHOIO COOTHOIICHHS XapaKTePHBIX Pa3MEpOB COCya
1 TpYOOIIPOBOJIA) NPH YCIIOBHH 7, < 2.

Ilpy ocHameHHM CHCTEMBI pasTepMETH3AalMH OPOCHUTENEM WIM JPYrHM aHAJIOTWYHBIM YCTPOWCTBOM, YCTaHOBJICHHBIM B TPYOOIIPOBOJE
HETIOCPEICTBEHHO 32 PA3TepMETH3aTOPOM JUTS MOJauM XJIaJ[areHTa B MCTEKAIOIIYI0 M3 allllapaTa CMech, 3HaYeHHEe (AKTOpa TypOyTH3alliy TPUHIMAIOT
TaKUM ke, KaK MPH UCTEYEHWH HETIOCPEJCTBEHHO U3 ammapara B atMocdepy. Ddxpekr MHTeHCH(MKAM TOpeHHs B cocyle MpH cOpoce Ta3oB 4epes
TPYOOIIPOBO[ FicUe3aeT PH YBEIMUYECHHUH JaBJIeHus pasrepMerusanu 10 0,2 MIla npu HagansHOM nasnernu 0,1 MITa.

4.8. BnusiHue yclioBuii pasrepMeTH3anuu



"MrHoBeHHOE" BCKPBITHE COPOCHOTO CEUCHHSI TIOBBIIIACT BEPOSITHOCTh BO3HUKHOBEHHUS BUOPAIIMOHHOTO TOPSHHS BHYTPH arnapara. AMIUIMTYIA B
AKyCTHYECKOM BOJIHE BHOPAIIMOHHOIO TOPEHHsT MOYKET ocTurarh 3HaueHui £0,1 MIla. [TepemenmBanue cMecH, HalpuMep BEHTHIIATOPOM, B TIPOLIECCE
Pa3BUTHS B3pbIBA IPUBOANUT K YMEHBIICHUIO aMILUTHTYB! KOJIeOaHW JaBIeHUSL.

ITraBHOE BCKPBITHE COPOCHOTO OTBEPCTHSL, HAIIPHMED C TIOMOIIBI0 MATIOMHEPIMOHHBIX KPBIIIEK, CHIDKAeT 3HadeHue (akropa TypOymsanuu. B tex
ClTydasiX, KoIjia BpeMst cpabaThIBaHMS PAa3sTepMETH3HUPYIOETO YCTPOHCTBA COM3MEPHMO C BpPEMEHEM TOPEHMSI CMECH B COCYIE, IPH OIpeIeieHIN
6e30I1aCHOH IUIOIRAM PasrepMeTU3aIN HEOOXOMMO YIUTHIBATh TMHAMUKY BCKPBITHS COPOCHOTO OTBEPCTHSL.

4.9. BisHue npensarcTBUii 1 TypOyu3aTopoB

Bornpoc 0 BIUSHHUH Pa3NIHYHBIX MPEISTCTBHI Ha IyTH PACIIPOCTPAHEHHS ITaMEHH U TypOYIeHTHOCTH B cMecH nepet (PPOHTOM TUIAMEHH SIBIISETCS
OIHMM W3 ONpPENCIONMX B BBIOOpe 3Ha4eHUs (axropa TypOymzarmu. HamOomee mMpaBHIBHBIM METOZOM OIpEZeNeHHs] 3Ha4eHHs (axropa
TypOYTH3alMK IPH HATMYUK BHYTPH arlliapata CIOKHBIX IPEIATCTBUHA M TypOyTH30BaHHONH CMECH MOKHO CUMTATh METOJI, OCHOBaHHbIIl HA CPABHEHUH
PACYETHON U SKCHIEPUMEHTATBHOM IMHAMHUKHU (3aBHCHMOCTB [JaBJICHHE - BPEMs1) B3pbIBa.

chOpeHI/Ie IIaMEHU Ha CIICHUATIbHBIX MPEIATCTBUAX JOCTUTACT 3HAYCHHUI X 15 u Gonee YK€ B COCylaax 00BeMOM 0KoJIO 10 M3 .

Jlns yoieBoOpOIOBO3AYIIHBIX CMecel TypOyIeHTHOE paclpOCTpaHEHHE IUIAMEHU C aBTOHOMHOM TeHepaiueil TypOyIeHTHOCTH BHYTPU 30HBI
TOPEHHS XapaKTEPU3YETCsl MAKCHMATBHBIM 3HAUEHHEM (JaKTOpa TypOymH3aluy y = 3+ 4.

Ipu BCKyccTBEHHO cO37aBacMOi M30TPOIHOH TypOyIEHTHOCTH MaKCHMAIbHOE 3HadeHUE (axTopa TypOymH3alliy MpY TOYEYHOM 3aKUTAHUH He
NPEBBILIAET = 4 + &. JlanbHeilnee yBemyeHne crenenn H30TPONHON TypOyJIEHTHOCTH NPUBOAMT K TALEHUIO IJIAMEHH.

JLyist cocyTioB €O BCTPOEHHBIMU U MOJBIKHBIMH 3IEMEHTAMH, BIMSIHHE KOTOPBIX Ha 3Ha4eHne (akropa TypOyni3aIii He MOXKET ObITh B HACTOSIIIEE
BpeMs OIIEHEHO, HATpUMEp C HCTIONB30BAHIEM JINTEPATYPHBIX JAHHBIX MM SKCIEPTHBIM METOJOM, BBIOOp (akropa TypOyTn3aly JOJDKEH OBITh
OTpaHMYEH CHU3Y 3HAYCHHEM ¥, =8.

4.10. KoadxpurrieHnT pacxoma g

KoadwmenT pacxona p SBISETCS SMITHPUYECKUM KOI(M(HIIMEHTOM, YIUTHIBAIONMM BIVSIHUE PEATbHBIX YCIOBHH HCTEUCHMS HA BEIMUUHY
pacxofa rasa, OpeIeICHHYIO 10 H3BECTHBIM TEOPETUUECKUM MOJIETBHBIM COOTHOLLICHHUSIM.

JUtsl TIpEe/IOXPAaHUTENBHBIX MEMOPaH M PasrepMETH3UPYIOLIX YCTPOHCTB C HEIMOCPEACTBEHHBIM COPOCOM HPOYKTOB B3pbiBa B arMocdepy, Kak
TPaBHIIO, =06 + 1. |IpM HATMYMK COPOCHBIX TPYOOTIPOBOMIOB 4; =0,4 4 1 (BKIIOMAS CITydaii ¢ Mojiadell Xia/iareHTa B TpyOOTIPOBOT HETIOCPEICTBEHHO 33
MeMOpaHoi).

3HauyeHHe KOO(GUIIEHTa pacXo/ia BO3PACTACT B YKA3aHHOM JIMAIla30HE C YBEIMUCHHEM CKOPOCTH HCTEYCHHS M TeMIIEPATyphl HCTEKAIOLETO Ta3a, ¢
poctoM ¢axropa TypOyITH3aIHH.

Tpouspenenue kod(uienTa pacxoia Ha IIOLRb PA3TEPMETU3ALUH ; F TPEACTABIAET cOO0H H(PeKTHBHYIO ILIORAL PA3TEPMETHU3ALUM.

4.11. Ananor npunnuna Jle larense-Bpayna

CortacHO KpUTEpHATBHOMY COOTHOIIRHUIO (158) OTHOCHTENBHOE N30BITOYHOE IABJICHHE B3PbIBa

(om0~ 2] (162
I

TeopeTudeckiie M SKCIEPUMEHTAIBHBIC HCCIEIOBAHMS MPOIECCAa CTOPAHUS Ta3a B HETEPMETHYHOM COCYIE TO3BONIIIN YCTAHOBHTH AHAIIOT
npuniymna Jle Ilarense-bpayna: rasomrHaMiKa TOpEeHHs Ta3a B HETEPMETHYHOM COCYIE pearnpyeT Ha BHEIHee M3MEHEHHE YCIOBHH IPOTEKAHHs
mporiecca B TOM HaIlpaBJICHHH, TP KOTOpPOM 3(XpeKT BHEIHEro BO3IeHCTBUs ocnabmsercs. Tak, yBeTMUeHHEe C IENbI0 CHU3UTH JaBIICHUE B3phHIBA
ionpIM pasrepmernsanyy z B 10 pa3 B cocyne o0bemMoM mopsiaka 10 M3 CONMpOBOXKIAeTCsl yBelMMUeHHeM (akropa TypOymsamuu x B 2 pasa.
@Ousndeckoe 0OBSICHEHNE HAONIONAEMOTO SIBJICHHS JIOCTATOYHO IIPOCTOE: C YBENMYEHHEM IUIOIMRAH PasrepMETH3allid BO3PACTaeT BO3MYIRIONEE
BO3JIEHCTBHE Ha (PPOHT ITAMCHH.

Vs6biTounoe faBieHHe B3phBA KOPPEIMPYET CONIACHO KPHTEPHAIBLHOMY COOTHOWRHHIO (162) ¢ OTHOLRHMEM (4 f J,_L)‘B, a He MpocTo % .
VYMeHBIIRHHE pa3Mepa sUeiKi TypOYIM3HpYIOIEH peleTKi, NPUBOJAIES K BO3pacTaHuio (akropa TypOymmsamuu B 1,75 pasa (c 8 mo 14),
COIPOBOXIAETCS CYLIECTBEHHO MEHBIIM YBEIMYEHHEM OTHOLEHHMA %/ - b B 1,11 pasa. CkazaHHOe HEOOXOOUMO YY4MTHIBATH NP 3HAYEHMSX
¢axropa TypOymu3aLuy y > 5.

5. OINPEJIEJTEHME HOPMAJILHOM CKOPOCTH PACITPOCTPAHEHWS INTAMEHN Y TEPMOJIMHAMMWYECKHX IIAPAMETPOB
5.1. HopmaibHast CKOPOCTb XapaKTepr3yeT PeaklMOHHYIO CIIOCOOHOCTB TOPIOYHX Ta30BbIX CMece IpH ()POHTATBHBIX pexiMax ropeHns. HauGonee
MEePCIEKTUBHBIM SIBJISIETCSl OKCIIEPHUMEHTATIBHO-PACUETHBI METOJ] ONTHMH3AIMH, TO3BOJSIONMH ONpEeNsiTh HOPMAJIBHYIO CKOPOCTb B OoMOe
MOCTOSIHHOTO 00BEMa B IIMPOKOM JIMania3oHe TeMreparyp u gasieHuid. Meroa uznoxen B [OCT 12.1.044.

Bxomsree B kputepuaisHble cootHoeHuA (158) 1 (159) B cocTaBe roMImIekca Jy 3HAYEHHE HOPMAIBHOM CKOPOCTH PAaCIPOCTPAHEHUS IIIAMEHH
§,; TIPU JIABJICHUM U TEMIIEPATyPe, COOTBETCTBYIONMX HAYaly PasBHTHs B3PHIBA, MOMKET OBITh OMPE/ENEHO SKCIIEPUMEHTATEHO HA ATTECTOBAHHOM
000pYIOBaHUH WJIM B3SITO U3 HAyYHO-TEXHUYECKOH JINTEPATyphl, MPOIEIIRH OLEHKY JIOCTOBEPHOCTH IMPUBEICHHBIX B Hel MaHHbIX. Ecii naHHbIe O
HOPMAJIBHOM CKOPOCTU MM XapaKTEpHBIX UL TEXHOJIOTWYECKOrO Ipollecca JABICHHUM P U TeMIepaType 7 OTCYICTBYIOT, TO B OIPaHUYCHHOM
JIHAIIA30HE SKCTPATIONSIINE MOKHO BOCIIOIB30BAThCS TS OLICHKH (OPMYIIOi

n m
F T
S =Sl = | |2 | (163)
0 1]



e SuU - U3BECTHOC 3HAYCHUE HOpM&HBHOﬁ CKOpPOCTH IIPU TABJICHUN PU 1 TEMIIEpATYypE TU 5

# U1 p - COOTBETCTBEHHO OapHUECKUIl M TEMIIEpaTypHbII ITOKa3aTeIH.

B mmanazone nasnenwuii 0,04 + 1,00 MIa u Temneparyp 293 + 500 K st crexuomeTprieckux cMecel MeTaHa, IporiaHa, reKcaHa, TelTaHa, alleToHa,
M30MpOITaHoNa 1 OEH3011a C BO3MYXOM 3Ha4eHNe 6apuyueckoro MOKa3aTels C POCTOM JABJICHHS M TEMIIEPATYPhI CBEKEH CMECH YBEITMUNBACTCS U JISKHT B
uHTepBate -0,5+0,2, a 3HadYeHHE TEMIIEPATypHOTO MOKa3aTesisi yMEHbIRETcs W Haxoqurcs B quanazoHe 3,1 +0,6. IIpu 3HaueHWsIX OaBleHUsT U
TEMIIEpPATYphl, ONM3KUX K aTMOC(epHBIM, 3HaYCHHsI 0apuueckoro M TEMIIEpaTypHOTO ITOKas3aTeNlel Ui TOPIOYHX ra30IapoBO3MYIHBIX CMECeH MOryT
OBITH IPHUHSTHI B IEPBOM MTPUOIMKEHHN COOTBETCTBEHHO » = -0,5 U 53 =2,0.

5.2. TepmonMHAMHUYECKUE APAMETPBI F; , 7, » 7y, ONPEIENISIOT MTyTEM TEPMOTMHAMHUYECKOTO PACUETa, HAIPUMED Ha KOMITBIOTEPAX, 1O M3BECTHBIM
METOIMKAM.

3HaueHne Koa(UIMEeHTa PaCIPEHNS IO ONIPEIETICHHIO

E = M, !'TEJ!'
i 5
M bi ?;!1'
e Ty, U M, - COOTBETCTBEHHO TEMIIEPATYpa M MOJICKYISPHast Macca NPOYKTOB CrOPaHHMs TOPIOYCH CMECH NPH HaYQIbHBIX IaBJICHHH U TeMIIepaType.
MonekyISIpHyI0 Maccy CMecH HIICATBHBIX Fa30B ONPECIISIOT MO (opMyIie

M =7 My (164)
g

rae A i u ,Jgj. - COOTBETCTBEHHO MOJICKYJIIPHAA Macca U MOJISIpHAA 10JIA j -TO KOMITOHEHTa CMECH.

3HaueHus KOd(QULIMEHTa PaCHMPEHHUS MOTYT OBbITh TAIOKE ONPEICNICHBI U3 MTPUOIMKSHHOTO YPaBHEHHS

B =145 (165)
¥h

B T1a6.19 mpuBeneHbl pacCUMTAHHBIE HA KOMITBIOTEPE 3HAYCHHUSI TEPMOIMHAMIYCCKUAX IAPaMETPOB UISI HEKOTOPBIX CTEXHOMETPHYECKUX
Ta30apOBbIX CMECEH B NMPEIOIOKCHAH, YTO IPOAYKTbI CTOPAHHSI COCTOAT U3 CICAYIOLMX 19 KOMITOHEHTOB B rasoBoi gase: H,, H, O, CC,, N, Ar,

C, H, O, N, CO, C]4, HCN, Cz’ 0,, OH, NO, N(z’ NH,, HNGC;. CrexuoMeTprieckyi0 KOHLEHTPALMIO TOPIHETO ., B BO3MYXe CpemHer
BJIQYKHOCTH ONPEIEIUTH 110 U3BECTHO# (opMyIie

100
Pog = ———> 166
T 484458 +1 (166)
IJIe § - CTeXHOMETPUYECKIH KoO(MIIMEHT, PaBHBIH KOJTMYECTBY MOJICKYJT KUCIIOPOZA, HEOOXOMMBIX JUISL CTOPAHHUSI MOJICKYJIbI TOPIOYETO.
Tabmura 19

PesyabTarhl pacuera sHAYCHHUH ., , v, , H,;, T;; HIKCIEPUMEHTAILHbIE 3HAYEHH HOPMATBLHOMH CKOPOCTH S, /LISl HEKOTOPBIX

CTeXHOMeTpHYeCKHX ra30MapoBbIX cMeceii mpu HayaabHoM aasienuu 0,1 MIla u temneparype 298,15 K

Toprouee Dopmyna Pep> 70 00. T, Y E, Tt 8, Mc-1
Mertan CH 4 9,355 8,71 1,25 7,44 2204 0,305
Tponan C,H, 3,964 923 1,25 7,90 2245 0,32
H-T'excan C;H, 2,126 9,38 1,25 8,03 2252 0,29
H-Tenran C,H, 1,842 9,40 1,25 8,05 2253 0,295
AlieTon C,H,0 4,907 9,28 1,25 7,96 2042 0315
Wsonponanon | C;H;O 4,386 9,34 1,24 8,00 2220 0,295
Benzoi C.H, 2,679 9,30 1,25 7,99 2321 0,36

JUist MHOTOKOMITOHEHTHBIX CMeceli M CMeCeH, IMPOBEJEHHE PacueTOB IO KOTOPHIM IO TEM WM WHBIM TPUYMHAM BBI3BIBACT TPYIHOCTH,
OTIPE/IETNIEHNE MAKCUMATBHOTO OTHOCHTEITBHOTO IaBIIEHHS B3PBIBA 1, , & CIE/IOBATENBHO, M Kod(XMImenTa pacimperus &, 1o ¢opmyne (165) mposozst

1o cootBeTcTBYIoEi Metomke [OCT 12.1.044.

6. BJIMSTHUE CBPOCHBIX TPYBOITPOBOJIOB
6.1. CopocHble TpyOOIPOBO/IBI HCIIONB3YIOTCS ISl OTBOZA POIYKTOB TOPEHMSI B O€30I1aCHOE MECTO, HallpUMep B IIPUEMHYO OydepHYro eMKOCTh
WA 32 TEPPUTOPUIO LI€XA, YTO IO3BOJIACT CYIICCTBEHHO CHU3UTH BEPOATHOCTH BOSHUKHOBEHUS BHYTPU ITPOU3BOACTBEHHBIX HOMCLLEHI/IP’I BTOPUYHBIX
TII0’KapOB 1 B3PHIBOB, YIIEPO OT KOTOPBIX 3HAYUTEIIHLHO BBIIIE, YeM ITOTEPU OT MEPBUYHBIX B3PHIBOB.

6.2. Hammune cOpocHOTO TpyOONpoBOAa MOXET MPHUBOAUTH K 3HAYUTEIBHOMY (HA TOPSJIOK) YBEMMYEHHIO M3OBITOYHOIO JIaBJICHHS B3PHIBA B
CPaBHEHHMH CO CJIy4aeM pasrepMeTH3alUM armaparta HEMOCPEACTBEHHO B arMoctepy. XapakrepHoe 3HadeHHe (akrtopa TypOymM3alud IpU
UCIIONE30BaHHU COPOCHOIO TPYOOIIPOBO/A C AMAMETPOM, PABHBIM JMAMETPy MPEIOXPAHUTENIBHON MeMOpaHbl, H 0e3 OpOLICHHS HCTEKAIOLMX Ia30B
XIaJIareHTOM ¥ =4 BHE 3aBHCHMOCTH OT 00beMa 3aIlMIIREMOTO N0JI0T0 000PYIOBAHHUS C HETYPOYIH30BAHHOMN CMECHIO.



INpouHOCTHBIE XapaKTEPHCTHKA COPOCHOTO TPYOOHPOBO/IA IOILKHEI OBITH HE HIKE COOTBETCTBYIOMIX XapAaKTEPUCTHK 3aIIAIIAEMOTO alIapara.

6.3. Ilpu mpoeKTHpoBaHMH CcHCTeM cOpoca ra3000pasHBIX HMPOIYKTOB B CIIydae B3pblBa Ia30NapoBBIX CMeCeH BHYTPH TEXHOJIOTHYECKOTO
000pyIOBaHUsT HEOOXOMMO TIPUHUMATh BO BHHMAHHE BO3MOXKHOCTh MHTEHCHBHOTO JOTOpaHMS 9BAKyUPYEeMOH CMeCH B COPOCHOM TpPYOOIIPOBOIE,
SIBIISIFOLLETOCS] IPUUMHON TypOY/IM3ally TOPEHUs BHYTPH 3allIIIAEMOr0 00beMa.

Hamnmyunmii  croco6 IuKBHmMpoBath SQCKT YBENMYCHHUsI IaBJICHUS B3pbIBA MPH HATHYMH B CHCTEME MPOTHBOB3PHIBHOM 3allMTHI
TEXHOJIOTHYECKOTO 000PYIOBaHUSI METOIOM Pa3repMeTH3aliKi COPOCHOTO TPYOOIPOBOA - ToJIa4a XiaaareHTa ¢ MHTeHCUBHOCTHIO (0,1 +0,5) 10-2 M3

‘M-2-c-1 B IIONEPEYHOE CEeUeHHe TPYOOIPOBOJA HEMOCPEACTBEHHO 32 MEMOpaHOH 10 ee cpabaThIBaHWS WM OZHOBPEeMEHHO ¢ HUM. [Ipy Hammauu

OpOIICHHST B TPYOOIPOBOIEC M KCIIONB30BAHMU MPHEMHOM EMKOCTH, HAXOJSIICHCS TON pa3spekeHHeM, TMHA TPYOOrpoBona (IO pe3yisraram
IKCIEPUMEHTOB - 110 30 M) HE OKa3bIBACT 3aMETHOTO BJIMSHMS HA MAKCUMAIILHOE JIABJICHHE B3phIBA.

YBenuueHne AaBieHus pasrepmerrsauu 10 ~0,2 MIla (mpy HadanpHOM JaBlieHHH TexHonmormdeckor cpempl 0,1 MIla) Taroke mpHBOIUT K
HCYE3HOBEHHMIO d()peKTa MHTEHCH(MKAIIN B3PHIBA.

VBenmueHre quameTpa cOpoCHOro TPyOOIIPOBOZA OTHOCHTENBHO JUAaMETpa COPOCHOTO CEUEHHMSI CIIOCOOCTBYET CHIDKCHHIO BO3ZICHCTBHS JAHHOTO
s¢xpexra Ha HHTEHCH(WMKALIMIO B3pHIBA.

7. MIPUMEPBI PACYETOB

Ipumep 1. Tonplii TexHONMOTMYECKH ammapar o0beMoM 12 M3 paccuMTaH Ha MakcHManbHOe m30brrouHoe napienue 0,2 Mlla (aGcomoTHOE

nasnerne 0,3 MIla) 1 npenHasHadeH 111 paboThI P aTMOC(epPHOM JABJICHUH C COJCPIKAILH alleTOH PeakKIMOHHON Maccoi. AmmapaT UMeeT pyOaIlKy
o6orpesa (80 °C). HeobxomimMo onpeieiTh Oe30MacHyro IUIOMRIEL pa3repMeTH3aIHH.

HopmanbHast CKOpOCTh pacipoCTpaHEeHHUs MIAMEHH Haubosee OMacHOH OKOMIOCTEXHOMETPHIECKON alleTOHO-BO3MYIIHON CMECH MPH aTMOC(CpHOM
nasienuu u temreparype (298 K) cocrasnsier 0,32 m-c-1. CnenoBarensHo, nipu Temrieparype B anmapare 80 °C (353 K) maxcumanbHOe 3HauYeHUE

HOPMAJIBHOH CKOPOCTH PaclpoOCTpaHEHHsI ITIAMEHU B COOTBETCTBHU C (opMyroi (163)

Sy = 0.32(353/298)2 moc !l 2045w ¢
JU1st CTEXMOMETPUYECKOH aETOHO-BO3IYIIHOM cMech  w, =9,28; £=7,96; Af, =(58x0,05+28x0,95) krkmomb-1=29,5 kr-xMonb-1 . Tlockoneky =,

=0,3 MIlIa/0,1 MIla =3 npeBbmmeT 3HauyeHHE 2, TO JUII BBIMUCICHUS OE30MacHOM IUIOMANM PasrepMETU3ALMU BOCIIONB3YeMCS KPHTEPHATBHBIM
cooTHomenueM (159). BripaxkeHue 111 KOMIUIEKCa IONI00US 7 B COOTBETCTBUHM C (popmyrioid (160) 1 ompesieNieHHbIMI 3HAYEHUAMU 5, ; M Af, MOXKET

OBITB 3aIKICAHO B BUJIC

1 uF [8314><353]”2. 1

W= : : —— =28uF,
@ex31lF 12273 | 295 045 “*

e F U3MEPSIOT B MI.

CrenoBaTesbHO, KpUTEPUATBEHOE COOTHOIRHHUE (159) OTHOCUTENBHO 7 MOXKHO 3alicarth B BHIE

C yBeNMYEHHEM CTENEHH HETePMETUMHOCTH cocyla obbemoM owonio 10 M3 g, pr2/3 or 0,025 mo 0,25 3Hauenwe Qaxropa TypOyTu3aiuu
Bospacraer ot 2,5 1o 5. Ipemnonoxkum, uro x=2,5 npu x=1. Ilpu 5TOM MUHMMAILHAS IUIONRAIL pasrepMerusauud F=0,175 M2, a 3HauuT g, pr2/3
=0,03. TNocnenHee noaTBepIKaALT, YTO 3HaUeHHE (aKTopa TypOy/IH3alUY BHIOPAHO PABUIIBHO. JIeCTBUTEIBHO, eciy ObI MBI IPEATIONOXKIIIM, UTO ¥ =5,
TO TOMYdWIH OBl CIMIKOM HHU3KOE VI TAakOW CTENEHH TypOyTHM3aluH 3HAYCHHE B =0,06 (Bmecto 0,25). Mrak, GezomacHas IUIONRIb
PpasrepMeTU3AIMHI COCTaBIISET B JaHHOM ciydae 0,175 M2, 9To paBHO3HAYHO COPOCHOMY OTBEpCTHIO aMeTpoM 0,47 M.

IMprvep 2. Cocyn oobeMoM 4 M3 Ge3 BCTPOEGHHBIX BHYTPh SJIEMEHTOB JUIS XpaHEHUs OEH30J1a, PacCCUMTAHHBIA Ha MAaKCHMAIbHOE abCOIIOTHOE

nasienne 0,2 MIla, HEoOXOIMMO OCHACTHTH HAJIEKHOH CHCTEMOIT cOpoca JaBlIHMs B3pbIBAa C OTBOZIOM IPOIYKTOB B3phIBA IO TPYOOIPOBOLY B
6e301acHOe MeCTO.

JLyist GEH30510-BO3IYIIHON CMECH CTEXMOMETPHYECKOIO COCTaBa IPH aTMOCHEPHBIX YenoBusx 5, =0,36 mrc-1; 5,=7,99; Af, =(78x0,027+28x0,973)
KT KMOJIb—1 =29,35 Kkr-kMoitb-1 . [Iyist cucteM pasrepMeTH3alni co COPOCHBIM TPYOOIIPOBOJIOM O3 OPOIICHHS UCTEKAIOIMX ITPOYKTOB XJIAJIATCHTOM BHE
3aBMCHMOCTH OT oObema cocyna x =4. Tak xak r,,=0,2 MIla/0,1 MIla =2, To pacueT IJIOURIM PA3TCPMETU3ALUU NPOBOUM MO KPUTEPUATLHOMY
cootHomeHuo (158). BeiOpaB B kauecTBe 3Ha4YeHUs kKoddxpuimenTa pacxona i =0,4, moydaeM BeIpaKeHHE

2835 ]”2 2
: - M2,
8314 % 298 LA

=

(363143 ><42’3[
P

0,4 J79802-1)

T.€. MaMeTp COPOCHOrO TPYOOIPOBOAA JIOJDKEH COCTABITH OKOO 0,7 M, YTO CIMIIKOM MHOTO IS COCYId, SKBHBAJICHTHBI AMAMETP KOTOPOIrO
(mmamerp cepsl o0bemMoM 4 M3 ) 1,97 M.
TToatomy crcTema cOpoca JaBleHHs, BKIKO4ast TPyOOIIPOBO, JIOJDKHA ObITh CHa0KeHa CHCTEMO#H opolieHHs. TIpu 3ToM MOXeT ObITh IPHHSATO ¥,

=1,5, a 3HAYUT, KAK HETPYIHO BBIYMCIIMTH, JUAMETP COPOCHOro TpydorpoBoaa Oyner paBeH 0,4 M, YTO BIIOJHE MPHEMIIEMO Ui JAHHOTO COCYIA,
PacCUYMTaHHOTO Ha JOCTATOYHO HU3KOE JABJICHHE.



Ipumep 3. Peakrop BMECTUMOCTBIO 6 M3, B KOTOPOM BO3MOXKHO OOpa30OBaHHE HM30IPOIMAHOJIO-BO3MYIIHON CTEXMOMETPUYECKOM CMECH IpU

nasieruu 0,2 MIla, conep)XUT CIIOXKHBIC BpalRIOIMECs AeTa. TpeOyercst ormpenennTh 0e30MacHyr0 TUIONR/b Pa3repMETU3AMK TIPH YCIIOBUH, YTO
peaxTop paccunTtaH Ha u30bIrouHoe nasierue 0,4 MIla (abcomorHoe naBnenue 0,5 MI1a).

Tak kax r,, =0,5 MI1a/0,2 MIla =2,5 Gorbire 2, To pacdeT BeneM 110 gopmyre (159). [l cTeXOMETpHHYECKOH H30MPONIAHONO-BO3IYIIHON CMECH
£, =(60x0,044+28x0,956) xrkvmomb-1=29,4 xrkmome-1; 5, =0,295(0,2/0,1)-0,5 =0,21 mc-1; £,=9,3; £,=8,0. IlockoNbKy BIHMsHHE BCTPOSHHBIX
Jeraeil Ha TypOYIM3alMIO OJHO3HAYHO HEM3BECTHO M O0BEM pEaKropa OTHOCHTENBHO HEBENHK, BbIOMpaeM 3HadeHHe x=8. Ilpu 3HaueHHH
kod(hpurmeHTa pacxona p =1 umeem

112
(36x 31413 ><62f3[ﬂ] x0,21
R314% 208 e

1 -3 ’

893-25 MZ.

Fz 2

OTcI0/1a HETPYITHO BBIYUCIHTB, YTO IMAMETP IPeJOXPAHUTENBHOI MeMOpaHbI JOIDKeH ObITh paBeH 0,5 M.

Ipumep 4 (obparrast 3anaqa). B maboparoprom cocyne oobemom 0,01 M3, paccuntannom Ha fgasnerue 2,0 MITa u nmerormeM cOpocHOe 0TBEpCTHE

JUISL YCTAHOBKW TPEIOXPAHUTEIBHOH MEMOpaHbl HamerpoM 2,5 CM, IPOBOIAT HCCICHOBAHHS T10 ONPEACICHUI0 HOPMATBHBIX CKOPOCTEH
PacIpoCTpaHeHus IUIAMEHH JUIS CTEXHOMETPHYCCKUX METaHO-BO3MYIIHBIX CMeceil MpH Pa3IMuHBIX JaBieHMsX. TpeOyercs onpenennTs, A0 KaKoro
MAaKCHMAJIFHOTO HAYaIBHOTO JIABJICHUS] MOYKHO TIOJJaBaTh B COCYI TOPIOIYIO CMECh, YTOOBI ITOCIE €€ BOCIUIAMEHEHHS B IIEHTPE COCYy/Ia JaBJICHUE B3phIBa
He NPEBBICUIIO AommycTuMoro fasienus 2,0 MIla.

Tak kak ¢ pocTOM [aBJeHWs HOpPMATBHAS CKOPOCTH TAJAET, TO C HEKOTOPBIM 3alacoM B KaYeCTBE S, BhiOMpaeM 3nagenwe 0,305 mrc-1,
TIOTY4EHHOE JUTst aTMOC(EPHOTO NaBJIeHus. [ CTEXHOMETPHYECKOH MEeTaHO-Bo3MyIHOH cMecH A, =(16x0,094+20x0,906) Kr-kmMomb-1=26,9 Kr-KMOITb

-1; B, =74; x,=8,7. 3nauenus faxropa TypOymm3amu 1 Ko3(QQUIIMEHTa PACXo/ia MOTYT OBITh IIPUHSTHI COOTBETCTBEHHO % =1 1 1=0,8.

Hcxomoe 3HayeHHE HAYQIbHOTO JIABJICHHs B3DbIBA B COCYIC BXOIMT B 3HaYeHUE x, = F,/F, NpHYEM F, =2,0 MIla B cOOTBETCTBHU C

YCTIOBHSIMU 33/124H. 3aIMCAHHOE OTHOCUTEINBHO 7, KPUTEPHAILHOE COOTHOIEHHUE (159) npunumaeT Bun

W.JE,
_ i,
0.5%
a CJIEI0BATEIIBHO, MAKCUMAJIBHO JOITYCTUMOE HAYAJIbHOE TaBJICHUE I‘Op}O‘-ICﬁ CMECH B cocyne

-1 -1
W .JE,
T, [ L] =z0Ma 3,7—M = 0,6 Mila,
0.9y 0,9

Ty £ T,

T.€. He I0JDKHO npeBbinaTh 0,6 MIa.
(Beeneno nononmuutensHo, Mzm. N 1).

OJNEKTPOHHBIN TEKCT JOKYMEHTa
noarorosisieH AO "Koneke" u cBepeH 11o:
o(wIMansHOE H3aHne

M.: Cranmaptungopm, 2006
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