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NHOOPMALIMOHHBIE JAHHBIE

1. PABPABOTAH MunucrepctsoM BHyTpeHHUX Jen CCCP, MuHncrepcTBOM XHUMHUYECKOU
npomeiuieHHocTH CCCP

PA3PAGLOTYHUKU

A. K. Mukees, kaua. skoHoM. Hayk; JI.1. FOpuenko; B.M. I'aBpunei, kana. TexH. Hayk; A.C.
Typkos; A.4. Koponbuenko, n-p texu.Hayk; [.M. Cmenkos, a-p TtexH. Hayk; A.H. bapatos, 1-p
texH. HayK; M.C. Momuanackuii, kaua. TexH. HayK; A. B. Martomus, kanj. TexH. Hayk; B.H. Ecun,
kaHj. TexH. HayK; C.A. HukoHos, kana. texd. Hayk; B.H. Tapacos; A.H. KyxTto, kaHa. TexH. HayK;
B.H. Tumomenko, kana. TtexH. Hayk; FO.C. 3otoB, kana. TexH. Hayk, A.K. BypkaHoB, kaHz.
skoHoM. Hayk; O.I. Con; A.B. I'epacumoB; M.C. Bacunbes; WU.I1. Cadponos; B.H. ITapamoHoB;
H.B. benkun; E.®. 3axapoBa; I'.T. 3eMckuii, kana. xuM. Hayk; B. H. buTtonkuii, kana. TeXH. HayK;
B.1. I'opiukoB, A-p TEXH. HAYK

2. VTBEPXX/IEH U BBEJIEH B JIEMCTBUE IlocraHoBiIeHHEM l'ocynapcrBeHHOrO KOMHTETA
CCCP no ynpapieHHIO KauecTBOM NMpoayKiuu u cragaapram ot 14.06.91Ne 875

3.B3AMEH I'OCT 12.1.004-85

4. CCbIUIOYHBIE HOPMATUBHO-TEXHUYECKHE JJIOKYMEHTbI

O603nauenue HT/I, Ha KOTOPBIN JaHaA CChIIKA Homep nyHkTa, moanyHkTa, paszena,
TIPIIIOKCHUS

I'OCT 2.106-68 [Mpunoxenne 3 (. 1.3)
I'OCT 2.118-73 [Mpunoxenne 3 (. 1.3)
I'OCT 2.119-73 [Mpunoxenne 3 (. 1.3)
I'OCT 2.120-73 [Mpunoxenue 3 (. 1.3)
I'OCT 12.0.003-74 1.3

I'oCT 12.1.010-76 15

I'OCT 12.1.011-78 2.3

I'oCT 12.1.018-93 2.3

I'OCT 12.1.033-81 [Tpunoxenue 1



I'OCT 12.1.044-89 [punoxenwue 8 (mm. 5.1, 5.2)

I'OCT 12.4.009-83 Pa3n. 4

I'OCT 15.001-88 [Mpunoxenue 3 (. 1.3)

I'OCT 19433-88 [Mpunoxenune 7 (um. 1.6, 1.8, 1.9)
CT COB 383-87 [Tpunoxenne 1

5. IEPEU3JIAHUE (saBaps 1996r.) ¢ M3menennem Ne 1, yTBepKaeHHBIM B OKTsiOpe 1993r.
(nyC 1—95)

Hacrosmmuii crangapT yctaHaBiauBaeT o01mue TpeOoBaHUs TOKapHOH O€30IacCHOCTH K 00BEKTaM
3alUTHl PA3JIMYHOTO HA3HAYCHHMsS] HA BCEX CTAIUAX HMX JKU3HEHHOTO IIMKJA: HUCCIICIOBAHHE,
pa3paboTka HOPMATHBHBIX JIOKyMEHTOB, KOHCTPYWPOBaHHUE, TPOCKTHPOBAHUE, H3TOTOBJICHHUE,
CTPOUTENIBCTBO, BBINOJIHEHUE ycayr (paboT), MCHBbITAaHHE, 3aKylKa MPOAYKIUU IO HMIIOPTY,
npoJiaka MPOAYKIMK (B TOM YHCIE Ha 3KCIOPT), XpaHEHHWE, TPAHCIOPTUPOBAHHUE, YCTAHOBKA,
MOHT@X, HaJlajJKa, TEXHUYECKOe OOCITY)XMBaHUE, PEMOHT (PEKOHCTPYKIIMS), SKCIUTyaTaius
(mpumenenue) u yrwimzanus. J[isi 0O0BEKTOB, HE COOTBETCTBYIOIIUX JCHCTBYIOUIMM HOpPMaM,
CTaHJIApPT YCTaHABIMBAEeT TpeOOBaHUS K pa3paboOTKe MPOEKTOB KOMIICHCUPYIOIINX CPEICTB U
cucTeM O0ecredYeHUsl MOKapHOW Oe30MacHOCTH Ha CTaJUSAX CTPOUTENBCTBA, PEKOHCTPYKIHH U
JKCIUTyaTaluu 00bEKTOB.

TpeboBanus cTanmapra sIBISIOTCS 0053aTEIBHBIMU.

TepMuHBI, MPUMEHSIEMBIC B CTaHAAPTE, M UX MOSICHEHUS TIPUBEACHBI B TPUIOKECHNN 1.

(U3menennasn pexaxkmus, Uzm. Ne 1).
1. OBIIME MMOJIOXKEHUA

1.1. IToxxapHass 6€30macHOCTh O0BEKTA JODKHA 00ECTICUUBATHCS CHCTEMaMH MPEIO0TBPAIICHHS
mokapa ¥ TPOTHBOIMOXKAPHOW 3aIIMTHl, B TOM YHCIE OPraHU3AIMOHHO-TEXHUYCCKHUMHU
MEPOTIPUSITHSIMHU.

CucreMbl MOXapHOW OE30MACHOCTH JIOJDKHBI XapakTEpHU30BAaThCs YPOBHEM OOecTieueHus
MoKapHOW 0€30MacHOCTH JIIOJIEH W MaTepUaIbHBIX IICHHOCTEH, a TaKke SKOHOMHUYECKHUMH
kpuTepusiMu 3)(HEKTUBHOCTH 3TUX CHUCTEM JIJIsi MaTePHAIIbHBIX IIEHHOCTEH, C yU4ETOM BCEX CTaHid
(mayunass pa3paboTka, MPOCKTHPOBAHWE, CTPOUTEIHCTBO, HKCIUTyaTaIMs) >XH3HCHHOIO IIMKJIA
OOBEKTOB U BBITIONHATH OJTHY U3 CIEAYIONINX 3a/1a4:

HCKJIFOYaTh BO3HUKHOBEHHE MOXKapa,

o0ecrneunBaTh MOXKapHyr 0€30MacHOCTD JIOCH;

obecreunBaTh MOXKAPHYIO 0€30MaCHOCTh MaTEPHUAIILHBIX IICHHOCTEH;

obecrneunBaTh MOKapHYyr 0€30MaCHOCTD JIOJCH U MaTepUaIbHBIX IICHHOCTEH OJHOBPEMEHHO.

1.2. OOBeKTHl MAOMKHBI HMETh CHCTEMBI TOKApHOW OE30MacHOCTH, HAIMpaBIICHHBIE Ha
MPeIOTBpAIICHUE BO3ACHCTBHSI HA JIIO/IEH OMACHBIX (PAKTOPOB MOXKAPa, B TOM YHCIIE UX BTOPUIHBIX
MPOSIBJICHUH Ha TpeOyeMOM YpOBHE.

TpebyeMblii ypoBeHb OOecreueHusl MOKapHOW OE30MacHOCTH JIOJEH C MOMOMIBIO YKa3aHHBIX
cucteM noipkeH ObiTh He MeHee 0,99999%penoTBpalnennst BO31eHCTBHS OMACHBIX (DaKTOPOB B TOJT
B pacyere Ha KaXKJIOro YeJIOBEKa, a JONYCTHMBIM YpPOBEHb IIOXKAPHOW ONACHOCTU JUIS JIFOAEH
oIKeH ObITh He Gonee 10° BosaeiicTBUs onacHbIX (hakTOpOB TMOXkapa, MPEBHIIAIONINX MPEACTHHO
JOMYCTHMBbIE 3HAYCHHUSI, B TOJ] B pacyeTe Ha KaXXI0Tr0 YeIIOBEKA.

Meron omnpeneneHus ypOBHS OO€CTICUCHHsI TMOXKApHOW O€30MacHOCTH JIIOJIEH TPUBEACH B
NPUIIOKEHUHU 2%,

* TIpuBeneHHbIC B IPWIOKEHUIX 2, 31U 5 cTaHAapTa METOABI MOTYT H3MEHSTHCS C COTJIACHS TOJIOBHOM OpraHM3alvy B 00JIacTH
noxapHoit 6e3omacaoctn — BHUUIIO MBJ] CCCP.



1.3. OOBeKTHI, MOXKapbl HAa KOTOPBIX MOTYT INPHUBECTH K MAacCOBOMY IOPAaXXCHUIO JIOJIEH,
HaxXOAALIMXCS HAa ITHUX OOBEKTaX M OKPYXKAIOWEH TEeppUTOPUM, ONACHBIMH M BpEIHBIMU
npousBoacTBeHHbIMU (pakTopamu (mo 'OCT 12.0.003),a Takxke omacHbBIMU (aKTOpamMH TOXKapa
UX BTOPUYHBIMHM TPOSABICHUSMHU, JOJDKHBI HMETh CHUCTEMbI TOXAPHOW OE30MacHOCTH,
o0ecreynBaoIe MUHIMAJIbHO BO3MOXKHYIO BEPOSITHOCTh BO3HHKHOBEHUS Mokapa. KoHKpeTHbIe
3Ha4eHUs MUHHMMAJIbHO BO3MOXHOH BEPOSTHOCTH BO3HUKHOBEHHUs IIOXKapa OIpPeNessaoTcs
MPOCKTUPOBIIMKAMH M TEXHOJOTaMU IMpPH MAaCHOPTH3ALMU STHX OOBEKTOB B YCTaHOBIEHHOM
HOpsZIKE.

[lepeuenp 3THX OOBEKTOB  pa3pabaTHIBACTCSI  COOTBETCTBYIOIIMMHU  MHHUCTEPCTBAMHU
(BemoMcTBaMH U T.I1.) B YCTAHOBJICHHOM ITOPSIIKE.

Meron omnpeaeneHUs BEPOSTHOCTH BO3HMKHOBEHHs Mokapa (B3pbIBa) B IOXKapOOIIACHOM
00BEKTE MPUBE/ICH B MPUJIOKECHUH 3.

1.4. OOBeKTHl, OTHECEHHBIE K COOTBETCTBYIOUIMM KAaTEropusM IO MOXKApHOW OIAacCHOCTH
COINIACHO HOPMaM TEXHOJIOTMYECKOT0 MPOEKTUPOBAHUS AJISl ONPENEIICHUs] KaTeroOpuil MOMeIeHUH
U 3JaHUM 10 IIOKAPHOM M B3PBIBOIIOKAPHOM OIIACHOCTH, JOJDKHBI HMMETh JKOHOMMYECKHU
3¢ PeKTUBHBIC CHCTEMBI TIO’KAPHOI 0€30MacHOCTH,

MeTtoxa OIeHKH 3KOHOMUYECKOH 3(PQEeKTUBHOCTH CHUCTEM IOKapHOH 0e30MacHOCTH NpPUBEICH
MpUIIoOKeHuu 4.

1.5. OnacHpiMu (hakTOpamMu, BO3JACHCTBYIOIIMMH Ha JIOACH W MaTepualbHBIE I[EHHOCTH,
SBIISTIOTCSL:

TUIaMsi M UCKPHI,

MOBBIIIEHHAs TEMIIEpATypa OKPY>KaoLIeH Cpebl;

TOKCHYHBIE TIPOIYKTHI TOPEHHS X TEPMUUECKOTO Pa3I0KEHUS,

IbIM;

MOHMKEHHAs! KOHLIEHTPAIUS KHCIOPOa.

K BTOpHYHBIM MNpOSBICHUSM ONACHBIX (PAKTOPOB IOXKapa, BO3ACUCTBYIOIIUM Ha JIOACH U
MaTepHalbHbIE IICHHOCTH, OTHOCSTCS:

OCKOJIKH, 4aCTH pa3pyIIMBIINXCS allapaToB, arperaTos, yCTAHOBOK, KOHCTPYKIIHH;

palMOaKTUBHbIE U TOKCUYHBIC BEIIECTBA U MAaTEpPHUaJIbl, BBILIECALINE U3 pa3pyIICHHBIX allapaToB
U YCTaHOBOK;

AJIEKTPUYECKUI TOK, BO3HHMKIIMHA B pe3ylbTaTe BBIHOCA BBICOKOTO HANpPsDKEHUS Ha
TOKOIIPOBOAIIME YACTU KOHCTPYKIIHI, anapaToB, arperaros;

omnacHble GakTopsl B3pbiBa 1o 'OCT 12.1.0101poucueaiiero BeiaeIcTBUE MMOKaAPA;

OTHETYIAIlNe BEIECTBa.

1.6. Knaccuduxanus oOBEKTOB MO TMOXKAPHOH M B3PHIBONOXKAPHOW OMACHOCTH JOJDKHA
HPOU3BOJHUTHCSA C YYETOM JOIYCTHMOTO YPOBHSI MX ITOYKapHOW OmacHOCTH (TpedyeMoro ypoBHs
o0ecrieueHnsl TIOXKAPHOH OE30MaCHOCTH), a PacyeThl KPUTEPUEB U TOKa3aTeliel ee OLEHKH, B T. Y.
BEPOSITHOCTH TIOKapa (B3phIBa), — C YYETOM MAacCChl TOPIOYMX U TPYAHO-TOPIOYMX BEIIECTB U
MaTepHalioB, HAaxXOJAIIMXCS Ha OOBEKTE, B3PHIBONOXKAPOOMACHBIX 30H, 00pa3ylolmxcs B
aBapUIHBIX CUTYALMX, U BO3MOKHOIO yliepoa 1Jis J1to/1el U MaTepHalbHbIX LIEHHOCTEH.

1.7. BeposTHOCT BO3HUKHOBEHHS MOXapa OT (B) 3JIEKTPHUYECKOTO WM APYrOro €IMHUYHOTO
TEXHOJIOTUYECKOT0 U3JeNUsl WIK 000pYIOBaHMs NMPU UX pa3pabOTKe M M3TOTOBJIECHUU HE JOJDKHA
npeBbimath 3nadenns 10° roj. 3HaueHHE BETMUMHBI JTOMYCTHMOI BEpOSTHOCTH MOXKapa MpH
MPUMEHEHUH U3JeNINi Ha 00BEKTaxX JOKHO YCTaHABJIMBATHCS PAacue€TOM, UCXOs U3 TpeOOBaHUH .
1.2 nacrosimiero crangapra. MeToa omnpejieneHus BEPOSTHOCTH BO3HUKHOBEHHS Iokapa oT (B)
IEKTPUUECKUX U3JIENUl IPUBENIEH B IPHIIOKEHUHU O.

1.8. Meronuku, coaepxauecst B CTaHAapTax U JPYyruX HOPMAaTUBHO-TEXHHUUECKUX TOKYMEHTaX
U TpelHa3HAuYeHHbIE [JIs ONpEeAeNeHHUs IoKa3aTeled IOXapHOW ONacHOCTH CTPOMTENbHBIX
KOHCTPYKIIMH, WX OOJIMIIOBOK U OTIENOK, BELIECTB, MaTepualioB W wm3xenuit (B T. 4.
HE3aBEePIICHHOTO MPOM3BOJICTBA) IOJKHBI aJICKBATHO OTPAXKaTh PEAIbHBIC YCIOBUS MOXKApA.

1.9. Ilepeuyenp u TpeboBaHust K 3((HEKTUBHOCTH FIEMEHTOB KOHKPETHBIX CHUCTEM I0KapHOM
0€30IIaCHOCTH ~ JIOJKHBI ~ yCTaHABIMBATbCS HOPMAaTUBHBIMH U HOPMAaTHBHO-TEXHUYECKHMU



AOKYMCHTaMH Ha COOTBCTCTBYIOIINC BU/bI OGBGKTOB.
[Tpumepnr pacuera mokazarenent 3¢ dexkruBHocTr 1o nm. 1.2, 1.3, 1. fipuBeneHbl B MPUIIOKECHUH

6.

2. TPEBOBAHUS K CHOCOBAM OBECIIEYEHUS ITOKAPHOU BE3OITACHOCTH
CUCTEMBI IIPEJOTBPAILIIEHUSA ITO’KAPA

2.1.TIpenoTBpaiieHne moXkapa J0HKHO JOCTUTATHCS TPEIOTBpaIIeHUEM 00pa30BaHus Toprodei
cpenbl W (WIM) TpenoTBpalieHueM oOpa3oBaHMs B TOprouei cpene (MM BHECCHHS B Hee)
MCTOYHHUKOB 3a)KUTaHMS.

2.2. TlpenotBpamieHre 0oOpa3oBaHMUsS TOpIOYEH Cpelabl JOJDKHO OO0ECIeYMBaThCS OJHUM U3
CJIEIYIOIIUX CIIOCOOOB MJIH MX KOMOWHAIIHINA:

MaKCUMaJbHO BO3MOXXHBIM HIPHUMEHEHHEM HErOpIOYMX M TPYIHOTOPIOYMX BEUIECTB H
MaTepHaoB;

MaKCHUMAaJIbHO BO3MOKHBIM T10 YCJIOBHUSIM TE€XHOJIOTHH M CTPOUTENILCTBA OIPaHUUYEHUEM MAaCChl U
(n1u) oObeMa TOPIOYMX BEHICCTB, MaTEpHUaloB M HaubOoiiee OCE30MacHBIM CIIOCOOOM HX
pa3MelieHus;

U30JISALMEH roprodeit cpebl (MPUMEHEHNEM U30JIMPOBaHHBIX OTCEKOB, Kamep, KaOKH | T. 11.);

noJiiep>kaHueM 0e3011acHON KOHIEHTPAIMK CPEeIbl B COOTBETCTBUH C HOPMaMH U MpaBWIaMH U
APYTUMH HOPMaTHUBHO-TEXHUYECKMMH, HOPMATUBHBIMU IOKyMEHTaMHU U MpaBHJIaMi 0€30M1aCHOCTH,

JIOCTaTOYHOW KOHIICHTpalMed (uierMaTu3aropa B BO3JIyXe 3alllUIacMoro oobema (ero
COCTaBHOM 4acTH);

NOJIICp)KaHUEM TEeMIIepaTypbl M JABJICHUS CpENbl, MPU KOTOPHIX PACIpOCTpPAHEHUE IUIAMEHH
HCKJIFOYaeTCs;

MaKCUMaJbHOW MEXaHM3alMel U aBTOMaTH3alMel TeXHOJIIOTHYECKUX MPOILIECCOB, CBSI3aHHBIX C
oOparieHueM TOPIOYNX BEIIECTB,

YCTaHOBKOM IOKapOOIacHOr0 000pyI0BaHHUS IO BO3MOXKHOCTH B H30JMPOBAHHBIX MOMEIICHUSIX
WM Ha OTKPBITHIX IUIOIIAAKAX;

IPUMEHEHHEM YCTPOMCTB 3aIlUTHl  MPOU3BOACTBEHHOTO O0OPYNOBaHHS C TOPIOYHMHU
BEIIECTBAMHM OT IMOBPEXKJEHUM M aBapuil, yCTAaHOBKOH OTK/IIOYAIONIMX, OTCEKAIOUIMX M APYruX
YCTPOMCTB.

2.3. IlpenorBpamenne oOpa3oBaHUS B TOPIOYEH Cpele HMCTOYHWUKOB 3a)KUTAHUS JIOJDKHO
JOCTUraThCs IPUMEHEHHEM OJJHUM U3 CIEIYIOUIMX CIIOCOOO0B MIIM UX KOMOWHAIMEH:

IIPUMEHEHHEM MAlllMH, MEXaHU3MOB, 00OpYIOBaHUs, YCTPOUCTB, MPHU IKCIUIyaTal[MH KOTOPBIX
He 00pa3yloTcs UCTOUHUKU 3aKUTaHHUS;

IPUMEHEHHEM 3JIEKTPOOOOPYA0BaHMSI, COOTBETCTBYIOLIETO MOXKApOONAaCHON U B3PBIBOOIACHOM
30HaM, TpyIIe U KaTeropuu B3PBIBOOMACHOM cMmecHu B cooTBeTcTBUH C TpeboBanusamu ['OCT
12.1.011m ITpaBun ycTpoicTBa 3JIEKTPOYCTAHOBOK;

IPUMEHCHHEM B KOHCTPYKIUH OBICTPOACHCTBYIOUIMX CPEACTB 3alIUTHOTO OTKJIIOYCHHS
BO3MOJKHBIX HCTOYHHUKOB 3a)KUTaHMS;

IPUMEHEHHEM  TEXHOJOIMYECKOro  Ipolecca U O0OpYAOBaHUS,  YIOBJIETBOPSIOIIETO
TpeOOBaHUSAM AJIEKTpocTaTHUecKoi nckpodesomnacuoctu mo 'OCT 12.1.018;

YCTPOHCTBOM MOJHHE3ALIUTHI 3AaHUH, COOPYKEHUH 1 000py10BaHNUS;

NoJAep>)KaHUEM TeMIepaTypbl HarpeBa MOBEPXHOCTH MAIlMH, MEXaHHW3MOB, O00OPYAOBaHMS,
YCTPOMCTB, BELIECTB U MAaTEpPUATIOB, KOTOPbIE MOI'YT BOMTU B KOHTAKT C TOPIOYEH CPENOU, HUKE
IpeJeNbHO JOMYCTUMOM, coctapistomeid 80% HauMeHblLIeH TeMiepaTypbl CaMOBOCIUIAMEHEHHUS
rOpIOYETo;

UCKJIFOYEHHE BO3MOXHOCTH IOSBIECHUS HCKPOBOTO pa3psia B TOprouYeill cpele C 3Heprue,
PABHOU U BBIIIE MUHUMAIbHOM YHEPIUU 3aKUTAHUS,

IPUMEHEHHEM HEHMCKPAIIEro HWHCTPYMEHTa Mpu paboTe ¢  JIErKOBOCILIAMEHSIOMUMHUCS
KHUJIKOCTSIMU U TOPIOYMMU Ta3aMH,

JMKBUJAIMEH YCIIOBUIl ISl TEIUIOBOTO, XHMHYECKOTO U (WJIM) MHKPOOHOJIOTHYECKOTO



CaMOBO3TOpaHMs OOPAIIAIOUINXCS BEIIECTB, MaTEpUANOB, HM3ACTUM M KOHCTpyKuui. Ilopsimox
COBMECTHOT'O XpaHEHHsI BEILIECTB M MaT€PHAJIOB OCYILIECTBISIOT B COOTBETCTBUU C NMPUIIOKEHUEM /|
yCTpaHEHUEM KOHTAaKTa C BO3yXOM MUPO(GOPHBIX BELIECTB,

YMEHBIIEHUEM OIPEACIIAIONIEr0 pa3Mepa roproUYel Cpeibl HHXKE MPEAEIbHO JOMYCTUMOrO IO
rOpIOYECTH;

BBIITOJIHEHUEM JICVCTBYIOIINX CTPOUTENBHBIX HOPM, IIPABUII U CTaHIapTOB.

2.4. Orpannvenue Macchl U (Mn) 00beMa TOPIOYMX BEIIECTB U MAaTEPHAIIOB, a TAK)Ke HanboJee
0e30MacHbIi crocod UX pa3MeNIeHUs TOJKHBI JOCTUTaThCs MPUMEHEHUEM OJTHOTO U3 CIeAYIOLINX
CIOCOOOB MJIM UX KOMOUHAITHEH:

YMEHBIIICHUEM Macchl W (WJIKM) 00beMa TOPIOYMX BEIIECTB M MATEPUANIOB, HAXOISAIIUXCS
OJIHOBPEMEHHO B MTOMEIICHUH WM Ha OTKPBITHIX TUIOMIAIKAX;

YCTPOMCTBOM aBAPUMHOTO CIMBa MOXKAPOOMACHBIX >XUAKOCTEM W aBapHITHOTO CTPABIMBAHUS
TOPIOYMX Ta30B U3 alIapaTyphl,

YCTPOMCTBOM Ha TEXHOJOTHYECKOM OOOpYAOBAaHWU CHUCTEM IMPOTHUBOB3PBHIBHON 3aIUTHI METOA
orpeseneHus: 0e30MacHOM IUIOIMIAIN pa3repMeTu3aui 000pyI0BaHNs IPUBEICH B IPUIIOKEHUH 8,

MEePUONYECKOM OUYMCTKH TEPPUTOPHH, HA KOTOPOM pacrojaraercs OOBEKT, MOMEIICHHH,
KOMMYHHUKAIUMH{, annapaTypsl OT TOPIOYUX OTXO0JI0B, OTJIOKEHUH MbUIH, TyXa U T. 1.,

YAQJIEHHEM MOKapOOIACHBIX OTXO/I0B TPOU3BOJICTBA,;

3aMmeHoW  JerkoBocmamensitonmuxcss  (JIBXK)  wu roprounx  (I9K)  kuumkoctelr  Ha
nokapo0e30nacHble TEXHUYECKUE MOIOIIUE CPECTBA.

(M3menennas pexaxkuus, Uzm. Nel).

3. TPEBOBAHMS K CIIOCOBAM OBECHEYEHUSA IMMOXXAPHON BE3ONTACHOCTH
CHUCTEMBI TIPOTUBOIIOKAPHOM 3AIIIATHI

3.1. [IpoTuBoMOXKApHAs 3aIIMTa JTOJDKHA JOCTUTAThCS MPUMEHEHHWEM OJHOTO W3 CIEIYIOIINX
CcI0c000B MJIM X KOMOMHAIUEHN

MPUMEHEHHEM CPEJICTB TOKAPOTYIIEHUS U COOTBETCTBYIONINX BHJIOB TIOXKAPHOH TEXHUKHU,

MIPUMEHEHUEM aBTOMATHUYECKUX YCTAHOBOK MOKAPHOW CUTHAIM3AIIUN U TIOKAPOTYIIECHUS;

MPUMEHCHHEM OCHOBHBIX CTPOUTENBHBIX KOHCTPYKIIMH W MarepuajioB, B TOM 4YHUCIE
WCIIONB3YEMBIX JUIsl OOJHUIIOBOK KOHCTPYKIIMWA, C HOPMHUPOBAHHBIMHU ITOKA3aTEISIMU ITOKApHOMN
OIACHOCTH;

MPUMEHEHUEM TMPOMHUCKA KOHCTPYKIIMH OOBEKTOB AHTUIIUPEHAMHU W HAHECEHHWEM Ha WX
MOBEPXHOCTH OTHE3AIUTHBIX KPacoK (COCTaBOB);

YCTpOKCTBaMH, 00ECIIEYMBAIOIIMMH OTPAHUYCHUE PACIIPOCTPAHEHUS MTOXKapa;

OpraHM3aIfel ¢ MOMOIIBI0 TEXHHYECKUX CPEICTB, BKIIOUYAs aBTOMATHYECKHE, CBOCBPEMEHHOTO
OTIOBEIIICHHS ¥ dBaKyalluu JIIOJIEH;

MPUMEHCHHEM CPEJICTB KOJUICKTUBHOW WM WHIMBUIYaTbHOW 3aIIUTHI JIIOJIEH OT OIMAaCHBIX
(hakTOpOB TOKApA,

MPUMEHEHHEM CPEJICTB TPOTUBOIBIMHON 3aIUTHI.

3.2. OrpaHWdYeHHE pACTIPOCTPAHCHHS TIOKapa 3a TpeaeNbl ouara JOJDKHO JOCTUTAThCS
MPUMEHEHHEM OJIHOTO 3 CIIEAYIOIIUX CIIOCOOOB HIIM UX KOMOMHAIIHECH:

YCTPOWCTBOM MPOTHUBOTIOKAPHBIX MPErpa,

YCTAaHOBJICHUEM TIPEIEIbHO JOMYCTHMBIX MO TEXHUKO-JKOHOMHYECKHM pacdyeTaM ILIOMaae
MIPOTHBOIOKAPHBIX OTCEKOB M CEKIMH, a TaKKe ITAKHOCTU 3JaHUN U COOPYXEHHUH, HO HE Oojee
OTIpeiIeNICHHBIX HOPMaMH,

YCTPOWCTBOM aBapUMHOTO OTKIIFOUCHHSI M TIEPEKIIIOUCHHS] YCTAHOBOK U KOMMYHUKAITUH;

MPUMEHEHHEM CPEJICTB, MPEAOTBPAIIAIONIUX WM OTPAHUYMBAIOIINX DPA3JIUB M pPaCTEKaHUE
YKUJIKOCTEH TIpH MOXKapeE;

MPUMEHEHHEM OTHEMPETPAKIAOIINX YCTPOUCTB B 000PYI0BaHUHU.

3.3. Kaxnaplii O0OBEKT MODKEH HWMETh Takoe OO0BEMHO-TUIAHUPOBOYHOE M TEXHUYECKOE



WCIIOJIHEHUE, YTOOBI dBaKyamusl JIOJAEH M3 Hero ObLIa 3aBeplieHa O HACTYIUICHHS MPEAEThHO
JOMYCTUMBIX 3HaYEHUH OMacHbIX (JaKTOPOB MOXKapa, a MpH HelesIeco00pa3HOCTH 3BaKyaluy ObLia
obecriedyeHa 3aIura JitoJeH B 00bexTe. s obecrieueHus 3BaKyarii Heo0X0aUMO:

YCTAaHOBUTH KOJMYECTBO, pa3Mepbl, U COOTBETCTBYIOLIEE KOHCTPYKTUBHOE HCIIOJHEHHE
ABaKyaI[MOHHBIX MTyTeH U BBIXOJIOB,

o0ecnednTh BO3MOKHOCTh OECIPENsITCTBEHHOIO ABMXKEHHUS JTI0AEH M0 3BaKyallMOHHBIM ITYTSM;

OpPraHU30BaTh MPU HEOOXOAMMOCTH YIIPABICHUE IBUKCHHUEM JIFOJICH 10 9BaKyallMOHHBIM ITYTSIM
(cBeTOBBIC yKa3aTeNH, 3BYyKOBOE U PEYCBOE OMOBEIICHHE U T. 11.).

3.4. CpencrtBa KOJUIGKTHBHOW W WHIUBUAYaJIbHOW 3allUTHI  JIOJDKHBI 00ECIIEYUBATH
0€301MacHOCTb JIIOJIEH B TEUEHHE BCETO BPEMEHH JCUCTBUS OMAcHBIX (PaKTOPOB MOKapa.

KomnekTuBHyI0 3alIUTy CclieyeT 00ecreurnBaTh C MOMOIIBI0 MOKApOOE30MacCHBIX 30H U JPYTHX
KOHCTPYKTUBHBIX perieHuil. CpeacTBa WHAMBUAYAIbHON 3alUThI CIIEAYeT NMPUMEHSITh TaKkKe IS
MOKapPHBIX, YIACTBYIONINX B TYIIEHUU TOXKapa.

3.5. Cucrema NpPOTHBOIABIMHOM 3alIUTHl OOBEKTOB JOJDKHA OOEcreunBaTh HE3aIbIMIICHUE,
CHIDKCHUE TEMIIepaTyphl U yaJICHHE MPOIYKTOB TOPEHUS U TEPMUUECKOTO PA3IOKECHHS HA MYTIX
IBaKyallud B TEYCHUE BPEMEHH, JOCTATOYHOrO JUIsS JBaKyallMH JIIoAed W (WIH) KOJUICKTHBHYIO
3aUTY JIOACH B COOTBETCTBUH ¢ TpeOoBaHUSAMH T1. 3.61 (MIK) 3alUTy MaTepUATbHBIX [IEHHOCTEH.

3.6. Ha kaxaoM OOBEKTE HApOJHOTO XO3SMCTBA JOHKHO OBITh O0ECIEYeHO CBOEBPEMEHHOE
OTIOBCIIIEHHE JIFOJICH U (MJIH) CUTHATU3AIMS O TI0YKape B €ro Ha4aJIbHOW CTAJNU TEXHUYCCKUMHU WIIH
OpraHMU3alIOHHBIMH CPE/ICTBAMHU.

[lepeueHp u 000CHOBaHUE TOCTATOYHOCTH JUIS L1ENeBOH 3(h(hEeKTUBHOCTU CPEICTB OMOBEILECHUS U
(nnn) cuTHATM3AIMK Ha 00BEKTAX COTIACOBBIBACTCS B YCTAHOBICHHOM TIOPSI/IKE.

3.7. B 3maHUAX W COOPYXEHUSX HEOOXOJUMO TIPEIyCMOTPETh TEXHUYECKHE CpPEICTBa
(mecTHUYHBIC KJIETKH, MPOTHBOMOXKAPHBIC CTEHBI, JUMTHI, HAPYKHBIC MMOXKAPHBIC JICCTHHIIBI,
aBapHITHBIC JIIOKU | T. I1.), IMEIOIUE YCTOWYUBOCTD TPH MOXKAPE U OTHECTOMKOCTh KOHCTPYKIIUN HE
MEHee BpPEMEHM, HEeOOXOIUMOTro Jsi CHAaceHUs JIoJel MNpu MOoKape M PacyeTHOTO BPEMEHU
TYIIIEHUS TIOKapa.

3.8. /151 moskapHOW TEXHUKH JTOJDKHBI OBITh OTIPEICTICHBI:

OBICTPOACIHCTBHE U UHTCHCUBHOCTD TIOJIAYH OTHETYIIAIINX BEIIECTB;

JONYCTUMBIC OTHETYIIAIKe BemiecTBa (B TOM YHCJIE C MO3MIUU TPEOOBAHUN HKOJOTUU M
COBMECTHMOCTH C TOPSIIMMH BEIIECTBAMU U MaTEPUATIAMHU);

MCTOYHUKHU U CPEJCTBA MOJaul OTHETYIIAIINX BEIIECTB JJIs OKapOTYILIECHHUS;

HOPMATHBHBIM (pacyeTHBIN) 3amac CHEIUATbHBIX OTHETYIIANMX BEIIeCTB (TOPOILIKOBBIX,
ra30BbIX, TICHHBIX, KOMOWHUPOBAHHBIX);

HeoOXonuMasi CKOPOCTh HapalllMBaHWs, TMOJAaYM OTHETYIIAIINX BEHIECTB C IOMOIIBIO
TPAHCIIOPTHBIX CPE/ICTB OMEPATUBHBIX MOKAPHBIX CIYXKO;

TpeOOBaHUSI K yCTOMYMBOCTH OT BO3ACHCTBHSI OMACHBIX (PAKTOPOB MOXKapa M UX BTOPUYHBIX
MPOSIBJIICHUH;

TpeOOBaHUS TEXHUKH 0€30TIaCHOCTH.

4. OPTAHUBAIIMOHHO-TEXHUYECKHUE MEPOITPUATHUSA 11O OBECIIEYEHU IO
MOXKAPHOM BE3OITACHOCTHU

OpraHn3anrOHHO-TEXHUIECKHE MEPOTIPUATHS JOJDKHBI BKITIOYATh:

OpraHM3alfI0 [OXXAPHOW OXpaHbl, OpPraHW3aIMI0 BEJIOMCTBEHHBIX CIYX0 TOXKapHOU
0€30IacHOCTH B COOTBETCTBUM ¢ 3akoHomarenbcTBaM Coro3a CCP, CoOro3HBIX pecrnyOiuK u
penieHreM MecTHBIX COBETOB JCTTYyTaTOB TPYISAIIUXCS;

MACIIOPTU3AIUIO BEIIECTB, MAaTEPUAIOB, H3JCIHHA, TEXHOJOTHYECKUX MPOIECCOB, 3JaHUN H
COOpPYKECHHI 00BbEKTOB B YacTU 00ECIIEUSHHSI TOKAPHOU 0€30IaCHOCTH;

MIPUBJICYCHUE OOIIECTBEHHOCTH K BOIIPOCaM 00eCIIeueHUs MOKapHOH 0€3011acHOCTH;

OpraHu3anyio o0ydeHus: paboTaloNUMX MpaBUIaM MOXKapHOI 0€30MacHOCTH Ha MPOU3BOACTBE, a
HacelleHHss — B  TOPSAOKE, YCTAHOBJICHHOM MpaBWJIAMH  IOXapHOH  0e30macHOCTH



COOTBETCTBYIOIIUX OOBEKTOB MPEOBIBAHUS JIFOICH;

pa3paboTKy M pean3aluio HOPM W MPaBUII MOXKAPHOU 0€30MacHOCTH, MHCTPYKIIMH O TOPSIIKE
oOpariieHus ¢ MOKapoONMacHBIMU BEIIECTBAMU U MaTepHaliaMH, O COOJIIOIEHUU MTPOTUBOTIOKAPHOTO
peXrmMa M ACHUCTBUSAX JIIOJEH NP BO3SHUKHOBEHUH TIOXKapa,;

W3TOTOBIICHHE ¥ TIPUMEHEHHUE CpPEJCTB HATJSIHOW aruTali MO OOECIEYCHHIO MOKapHOU
0€30I1aCHOCTH;

MOPSIIOK XPaHEHUsI BEUIECTB U MATEPUATIOB, TYHIEHHUE KOTOPBIX HEAOMYCTUMO OJAHUMHU U TEMHU
e CPeJICTBaMH, B 3aBUCIMOCTH OT UX (PU3UKO-XUMUYECKHUX U TT0’KAPOOITACHBIX CBOMCTB,;

HOPMHUPOBAHHE YHCIEHHOCTH JTIOICH Ha 00BEKTE 0 YCIOBUAM 0€30MaCHOCTH UX MPH TOKape;

pa3pabOTKy MEPOIPUATUHN TT0 ICUCTBUSAM aIMUHUACTPAIINU, PAO0UYHNX, CIYKaIIUX U HACEIICHHS Ha
ClIy4all BOSHHUKHOBEHUS [10Kapa U OpPraHU3aluIo 9BaKyalluy JIIOIEH;

OCHOBHBIC BHJIbI, KOJIMYECTBO, pa3MeEIIeHHEe U O0O0CIyXuBaHue mokapHoil TexHuku mo ['OCT
12.4.009. [Ipumensiemasi moxapHash TEXHHKa [OJDKHA oOecrneunBarth 3((EKTHBHOE TYIICHUE
nokapa (3aropanus), ObITh O€30MIACHOM TS TPUPOIBI M JTFOIEH.

T[IPUJIOJKEHUE 1
Obsz3amenvroe

TEPMUWHBI, IPUMEHSIEMBIE B HACTOSIIEM CTAHJIAPTE,
N UX NOSICHEHUA
Tabmuma 1

Tepmun [Toscuenue
[Toxap ITo CT C5B 383—87.

HpI/IMe‘{aHHe. OIIHOBpeMeHHO B HACTOALIEM CTaHAApPTE IIOJ II0OKApOM IOHHUMACTCsA
mnmpouecc, xapaKTepmy}omHﬁcsl COOMaJIbHBIM /MM DKOHOMHYECKHAM ymep60M B
pe3yabTaTe BO3JICUCTBHSI Ha HIOZ[eﬁ w/um MaTE€pUaJIbHbIC LECHHOCTHU q)aKTOpOB
TEPMHUYCCKOI'0 Pa3JIOKCHUA u/umn ropenus, pa3BHBa}OmHﬁCﬂ BHEC CIICOHUAJIBHOI'O oydara, a
TAK)X€ NPUMEHACMBIX OrHETYHIAINUX BEIIECTB

Cucrema noxapHoi| KoMiuiekc OpraHu3allMOHHBIX MEPONPUATHH M TEXHUYECKUX

0e30macHOCTH CPEICTB, HAMpPaBIEHHBIX HA MPEIOTBpAICHUE TOXKapa U yIiepo oT
HEro.

YpoBeHb noxkapHoi| KonmuecTBeHHas OlleHKa BOZMOXKHOTO yiiep0a oT moxkapa
OTACHOCTH

YpoBeHb obecnieuenus| KonudecTBeHHass OIEHKA TPEJOTBPAIICHHOTO yiiepda Tmpu
MOKapHOU 6Ee30MacCHOCTH BO3MO>XHOM TOKape

Ortka3 cucteMbl| OTKa3, KOTOPBII MOXET MPUBECTU K BOSHUKHOBEHHIO NPEIEIHLHO
(3;meMeHTOB) MOKapHOM | JOMTYCTUMOI'0 3HaUY€HHUsI ONAaCHOTOo (paKkTopa Mokapa B 3alIUIAEMOM
0e30MmacHOCTH o0BemMe 00beKTa

[ToxapoonacHbiii  oTka3z| OTKa3 KOMIUIEKTYIOUIETO U3JEIUs, KOTOPhIM MOMXET MPUBECTH K
KOMIUICKTYIOIIETO U3JEIHUsS |BOZHUKHOBEHHIO OMACHBIX (PAKTOPOB MOXKapa

OOBEKT 3aIIUThI 3naHue, COOpyKeHHe, NMOMELIEHHE, IMPOLEecC, TEeXHOJIOTHYecKas
YCTAaHOBKA, BEILECTBO, MaTepHall, TPAHCIOPTHOE CPEACTBO,
U3JIeNNs, a TAK)Ke UX DJIEMEHTHI U COBOKYITHOCTH. B cocTtaB 00bekTa
3alIUThI BXOAUT U YCIIOBECK
VY cTONYNBOCTE o0bekta| CBOWCTBO O0BEKTAa MPENOTBpAIIaTh BO3JCHCTBHE Ha JIOJEH U

IIpU MoXape MaTepHalibHble IIEHHOCTHM ONAacHbIX (PaKTOPOB TOXapa U HX
BTOPHUYHBIX IPOSBICHUN

Wcrounuk 3axuranus CpencTBo  HHEPreTUYECKOro  BO3JEHCTBUS, HWHHUIMHUPYIOIIEE
BO3HHKHOBEHHE TOPCHHUS

I'oprouast cpena Cpena, cmocoOHasi CaMOCTOSITENIFHO TOPETh IOCHE yaaJIeHUs

HNCTOYHHKA 3aXXKUT'aHUs




[loxxapHas ormacHocts| [lo T'OCT 12.1.033.

00BEKTA ITpumeuanne. OZHOBPEMEHHO B HACTOAIIEM CTaHAApPTE I0J MOXXaPHOHW OMAaCHOCTBIO
[OHUMAETCsl BO3MOXKHOCTh NPHYMHEHHUs yiiepba omacHbIMH (pakTopaMu I0Xapa, B TOM
YHCIIC UX BTOPUYHBIMHU MIPOSIBICHUSIMH

[No>xapHas 6e30macHOCTD Mo I'OCT 12.1.033

Cucrema [To I'OCT 12.1.033
MPEIOTBPALIICHUS TTOXKapa

Omnacueiit pakTop moxkapa | [lo 'OCT 12.1.033

Cucrema Mo T'OCT 12.1.033
MPOTUBOIIOKAPHOM 3aIUTHI

[IpoTuBOABIMHAS 3a1IUTa Mo I'OCT 12.1.033

["oprouecthb ITo CT C5B 383

[IpenensHOo  momycTumoe| 3HaueHWe omacHOro (QakrTopa, BO3ACHCTBHE KOTOPOTO HA
3HaYeHHE OMAacCHOTO (haKTopa|dyeroBeKa B TE€UCHHE KPUTUUECKONW MPOIOHKUTEIBHOCTH MOXkKapa He
noskapa MPUBOJUT K TpaBMe, 3a00JICBAaHUIO WJIM OTKIIOHCHHIO B COCTOSIHHH
3I0pOBbsSl B TEUEHHWE HOPMATHUBHO YCTAHOBJIEHHOTO BpEMEHH, a
BO3JICHCTBUE HA MaTepHalbHBIC LIEHHOCTH HE MPUBOIUT K TOTEpE
YCTOWYMBOCTH 00BEKTA MPHU MOKaApe

Kpurtnueckas Bpemsi, B TedeHHEe KOTOPOrO  JIOCTHTAeTCS  MPEAEThHO
NPOJOKUTEILHOCTD MOKapa | JOMyCTUMOE ~ 3HaueHue  omacHoro  ¢akropa  Mmoxapa B
YCTaHOBJICHHOM PEXKHUME €r0 N3MEHEHUS
[Tponyxuus Cormnacuo 3akony CCCP “O kayecTBe MpOIyKIIMH | 3aIUTE MPaB
norpeduTens’

(M3menennas penakuus, M3m. Ne 1).

IHPUIIO)KEHUE 2
Obsazamenvroe

METOJ OHPEAEJEHUA YPOBHSI OBECIIEYEHUS
INO’KAPHOU BE3OITACHOCTH JIIOJEHU

Hacrosmuii  MeTron ycTaHaBIMBAeT TOPSIOK pacyeTa YpPOBHS OOECIEUYEHUsS IOXapHOU
0€30MaCHOCTH JIIOJIeH U BEPOSTHOCTH BO3/IEHCTBHS ONACHBIX (DaKTOPOB MOXKapa Ha JIOACH, a TaKkxKe
o0ocHOBaHUs TpeOoBaHUNW K SPPEKTHBHOCTH CUCTEM OOECIEUYCHHUsS IMOXKApPHOU O€30MacHOCTH
JII0JICH.

1. CymHocTh MeTOaQ

1.1. [Toka3areneM OIEHKH ypOBHS 0OECIEUCHHUS MOKAPHOU OE30MacHOCTH JIIoJIeH Ha 00BEKTaxX
SIBIISICTCS. BEPOSATHOCTH TpeaoTBpaiieHus Bo3aciictus (Pg) omacHbix (akropoB moxkapa (ODII),
nepeueHb KOTOPBIX OMPEIesIeTCsl HACTOSIIIIUM CTaHAapTOM.

1.2. Bepostrocth mpenoTBpamenus BozaehcTBus O®II ompenenstor miis Mmox)apoomacHOM
CUTYaIluu, MPU KOTOPOH MECTO BO3SHHMKHOBEHHS IOXKapa HAXOJMUTCS HAa MEPBOM ASTake BOIHM3U
OJTHOTO M3 3BAKYaIlMOHHBIX BBIXOJIOB M3 3/IaHHs (COOPYKCHHUS).

2. OcHOBHbBIE pacyeTHbIE 3aBUCUMOCTH

2.1. BepostHocTh mipepoTBpatienus Bo3aerictsuss ODIT (Pg) Ha mromeii B 00bEKTE BBHIYUCIISIOT
o hopmyne

R=1-Q 1)
rae Qg — pacuetHas BeposTHOCTh Bo3zaelicTBust ODII Ha OTAETBEHOTO YeIoBeKa B TO/I.
YpoBeHs obecrieueHust 0€30MMacCHOCTH JIOJICH TIPH MOXKapax OTBEYaeT TpeOyeMoMYy, €CITi

Q=Qf )

rae QBH — JomyCcTUMast BEpOATHOCTD Bo3aeicTBust ODII Ha oTHENbHOIO YeNnoBeKa B TO/I.



HOHYCTI/IMYIO BCPOATHOCTD QBH MNPUHUMAIOT B COOTBCTCTBHUU C HACTOAIINUM CTAHAAPTOM.
2.2.BepostHoCcTh (QB) BBIUUCIISIOT IS JIFOJCH B KaXKI0OM 3/1aHUH (ITOMEIIEHUH) 110 hopMyJIe
QB = Qn(l_ Pa)(l_ 97.3), 3)

rae Q — BEpOSITHOCTH MOKapa B 3aHUHU B TOJ;

P> — BeposITHOCTH 3BaKyalluu JOJIEH;

Pr3, — BeposTHOCTh S(PPEKTUBHON pabOThl TEXHUUYECKHX PEIICHHH MPOTHBOIOKAPHOMN
3alIuThI.

2.3.BepostHocTh 9Bakyaruu (Ps) BEIYHCISIOT 110 hopMmyiie

P,=1- (1- Pa.n)(l_ FZ)Z.B) (4)

rae Po i — BEpOSATHOCTD 3BaKyallMu 10 3BAKyal[MOHHBIM ITYTSM;
Prs — BEpOSTHOCTh 3BakyallMd [0 HAPY)KHBIM DBaKyal[HOHHBIM JICCTHHUIIAM, IEpexojaMm B
CMCXHBIC CCKIINU 3JaHU.
2.4.BepostHOCTH (P) BRIYUCIIAIOT 1O 3aBUCHMOCTH
Tey — 1

p .
, ecm t, <tg, <(tp +1,,);

T I

H.D
P,, =1 0,999, ecm (tp+rH__3.)Sr6H; (5)
0, ecli tp >Tg,,
rae ts; — BpeMs OT Hayajla moxkapa 0 OJIOKMPOBaHHs SBaKyallUOHHBIX MyTEHl B pe3yibTare

pacnpoctpanenusi Ha HUX O®II, uMeromux nTpeAeabHO AOMYCTUMBIE 1JId JIFOAEH 3HAaUeHUs, MUH;

t, — pacueTHOE BpeMs 3BaKyalluH JIIOJIEH, MHH,;

t4., — MHTEpBAI BPEMEHU OT BOZHUKHOBEHHS IT0Kapa 0 Hayalla dBaKyalluy JIFOIEH, MHH.

PacueTHoe Bpems 3Bakyaluu JIIOACH U3 NOMEUICHUN W 31aHUM YCTAaHABIIMBACTCS IO PacyeTy
BPEMCHHM JBM)KCHUS OJHOTO MJIM HECKOJIBKMX JIFOACKUX MOTOKOB Y€PE3 IBAKYal[MOHHBIC BBIXOABI OT
HaunboJee yaJeHHbIX MECT pa3MeIIeHUs JIIOACH.

[Ipu pacuere Bech IyTh JBWXKCHHS JIIOJCKOTO IMOTOKA TOApAa3JessieTcs Ha y4acTKH (IpoXof,
KOPHUJIOp, ABEPHOI NpOEM, JISCTHUYHBIA Mapil, TaMOyp) AmuHO# |; n mupuHoit g. HauansHbIME
y4acTKaMHM SIBJISIFOTCSI TPOXObl MEXAY pabounMU MecTaMM, 000pYyJOBaHUEM, PlaMH Kpecel U T.
II.

IIpu onpezneneHnn pacyeTHOro0 BPEMEHM JJIMHA U IMUPHHA KaXIOTO y4acTKa IIyTH JBaKyalluu
IIPUHUMAIOTCSL IO MPOEKTy. J[IMHAa IyTHW IO JIECTHUYHBIM MaplliaM, a TakXe II0 IMaHaycaMm
U3MepseTcs 1o JUIMHE Mapma. /iMHa myTw B ABEPHOM INPOEME NPUHHUMAETCS PABHOM HYIIIO.
ITpoem, pacnojoXeHHbI B cTeHe ToimmHON Ooinee 0,7 M, a Takke TaMOyp CileayeT CUUTaTh
CaMOCTOSITENIbHBIM Y4aCTKOM TOPH30HTAIBFHOTO IYTH, UMEIOIINM KOHEUHYIO JUTHHY ;.

PacuetHoe Bpems 3Bakyaruu sonei (f,) cienyer ompeneniarh Kak CyMMY BPEMEHU JABHKCHHS
JIFOICKOT0 TIOTOKA IO OTJIEJIBHBIM yyacTKaM IyTH tj mo ¢popmyie

t =4+t Hit,

' (6)
rie t; — BpeMs ABMKCHHMS JIFOJICKOT0 MOTOKA Ha rmepBoM (Ha4aabHOM) y4acTKe, MUH,;
to, t3,..., li — BpeMs ABMKEHU JIFOACKOIO IMOTOKA HA KaXIOM W3 CIEOYIOLIUX IIOCIIE MEPBOIO

y4JacTKa IyTH MUH;
Bpemsi nBUKEHUs JFOJCKOTO TIOTOKA 1O MEpPBOMY Y4acTKy myTH (t1), MUH, BBIYHCISIOT 10
bopmyne
I

t, =,
% (7
rae |3 — AnmuHa mepBoro yyactka myTH, M;
Vi, — 3HAUCHHE CKOPOCTHU JIBUKCHUS JIFOJICKOTO TIOTOKA MO TOPU30HTAILHOMY MYTH Ha TIEPBOM
y4acTKe, OMpeAesseTcs Mo Tabja. 2 B 3aBUCUMOCTH OT II0THOCTH D, M/MuH.
[110THOCTB JTF0ACKOro oToka (D7) Ha IEPBOM y4acTKe IyTH, M°/M?, BBIYHCIISIOT 110 (hopMyIIe



N, f

D, =—+,
L3 8)
rae Ni — 9uciio JIroiei Ha MepBOM ydacTKe, ded.;
f — cpenHsis oIk TOPU30HTAIEHON MPOSKIMH YeIOBeKa, IPUHUMaeMasi paBHO, M2,

B3POCJIOTO B JJOMAIITHEH OCKIC 0,1
B3pPOCIIOTO B 3UMHEH OJIeXK]Ie 0,125
MOAPOCTKA 0,07

01, — IIMPHHA TIEPBOTO YUaCTKa IMYTH, M.

CKOpOCTh V1 ABMKEHUS JIIOACKOIO MOTOKA HA ydacTKax IIyTH, CIEAYIOLIUX IOCJIE IEpPBOro,
MPUHUMAETCS 10 Ta0JI. 2 B 3aBUCUMOCTH OT 3HAYEHUSI MHTCHCUBHOCTH JIBHXKEHUS JIFOJICKOTO TTOTOKA
10 KQXJOMY U3 3TUX YYaCTKOB IIyTH, KOTOPOE BBIUUCIIAIOT I BCEX YYAaCTKOB IIyTH, B TOM YHCIIE U
JUTSL IBEPHBIX MPOEMOB, TI0 (hopMyIie

_ Gi-1:9i1
9 = 5 9)

1
rae 4, .1 — OIMpUHA pacCMaTPUBAEMOTO i-T0 U HMPEAMICCTBYIOIIET0 €My ydacTKa MyTH, M;
i, 0-1 — 3HAYEHHS MHTCHCUBHOCTH IBMIKCHHUS JIFOJCKOrO IIOTOKA [0 PacCCMAaTPUBAEMOMY I-My H
Hpe,Z[L[IeCTBYIOH_[eMy y‘IaCTKaM HYTI/I, M/MI/IH, 3HAYCHHUEC HWHTCHCUBHOCTHU JAIBHUXCHHA JIFOIACKOI'O

MOTOKa Ha IMepBOM ydacTke mytd (Q = (1), ompemenseMoe mo Tabil. 2 mo 3HaueHHio Di
yCTaHOBJIIGHHOMY 110 popmyiie (8).

Tab6muna 2
IInotHoCTh| I'OpU3OHTANBHBIN JBepHoit JlectHuna BHU3 JlecTHuna BBepx
noToka D, yTh poeM
M2Im? Cxopocts | UnTeHcuB | uHTeHCcuB- | CkopocThb | MaTeHCcHB- | CkopocTh | MIHTEHCHB-
V, M/MUH - HOCTH (], | V, M/MuH | HOCTH (, | V, M/MUH HOCTb (],
HOCTH (, M/MUH M/MUH M/MUH
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 5,3
0,2 60 12 13,4 68 13,6 40 8
0,3 47 14,1 16,5 52 16,6 32 9,6
0,4 40 16 18,4 40 16 26 10,4
0,5 33 16,5 19,6 31 15,6 22 11
0,7 23 16,1 18,5 18 12,6 15 10,5
0,8 19 15,2 17,3 13 10,4 13 10,4
0,9u 15 13,5 8,5 8 7,2 11 9,9
Oosee

ITpumeuanne. TabnuyHOE 3HAUCHUE UHTEHCUBHOCTH JBM)KCHUS B JABCPHOM IIpoeMe IpH INIoTHOCTH noToka 0,9 u Gosnee, paBHOe
8,5 M/MHH, yCTaHOBJEHO /i ABEpHOro mpoema mmupuHOH 1,6 M u Goyiee, a MpH JIBEPHOM MPOEME MEHbIIECH IMIHUPHHBI O

g=25+ 3756_

MHTEHCUBHOCTb JABI)KEHHS CIIELyeT ONpPEAeIATh N0 hopMmyJie

Ecnu 3Hauenue (), ompezaenasiemoe mo ¢opmysae (9), MeHbIIe WM PaBHO 3HAYCHUIO Cmax TO
BpeMsI JBMKEHUS 110 y4acTKy myTH (1j) B MHHYTY

t=—
Vi (10)
P 9TOM 3HAYCHUS Cmax CJICIyeT NPUHUMATh PABHBIMH, M/MUH:
JUIsl TOPU3OHTAJIBHBIX IIyTEH 16,5

JUTSI IBEPHBIX TIPOEMOB 19,6



TS JIGCTHUIIBI BHU3 16
JUTSI JIECTHHUIIBI BBEPX 11

Ecnu 3Hauenue g, onpeaencuuoe mo Gopmyie (9), 60mbiie Qmax TO MUPUHY O TAaHHOTO y4acTKa

MyTH CIEAYeT YBEIUYNBATh HA TAKOE 3HAYCHHUE, IPH KOTOPOM COOJTIOIACTCST YCIIOBUE
g = qmax_ (11)

[Mpu HeBO3MOXXHOCTH BbINONHEHHU yciaoBus (11) MHTEHCHBHOCTH U CKOPOCTH JIBHKCHHUS
JIFOJICKOTO TMOTOKA 110 YYaCTKy MyTH | onpenenstoT no Tabn. 2 npu 3nadenun D=0,9u Gonee. [Ipu
TOM JIOJDKHO YYHTHIBATBbCS BpeMsl 3aJepKKH JBIDKEHHsS JIIOJCH u3-3a 00pa30BaBIIEroCs
CKOTLJICHHSI.

[lpu cnusHUKM B HaYaje ydacTka i JBYX W Oojiee JIFOJCKUX MOTOKOB (4epT. 1) HHTEHCHBHOCTH
nBrokeHus (Cfi,), M/MUH, BBIYUCIISIOT 110 (hopMmyJie

N z 010
a = 5—|
rie i.;— WHTEHCUBHOCTH JIBUKCHHUS JIFOJICKUX MTOTOKOB, CIIMBAIOIIMXCS B HAYajIe ydacTKa i, M/MUH.
0.1 — UIMPUHA YYaCTKOB MyTH CIUSHUS, M;
Q — UIMPHHA PACCMATPUBACMOT'0 Y4aCTKa MYTH, M.

, (12)

Yepr. 1. CausiHue JI0JCKUX TOTOKOB

Ecnu 3nauenue (, onpexaeneHHoe mo ¢opmyne (12), Oombiie Qmax, TO MIHPUHY Q AaHHOTO
ydacTKa MyTH CJIeAyeT YBEIWYMBATh HA TAaKyl0 BEJIMUYHHY, YTOOBI coOmoganochk ycinosue (11). B
3TOM CIIydae BpeMsi IBUKEHUS 10 y4acTKy | onpezensercs no Gopmyse (10).

2.5. BpeMs Ts; BBIYMCIAIOT IyTEM pacueTa 3HAYeHUI JOMyCTUMOM KOHIIEHTpalMH JbIMa U
npyrux O®II Ha 3BaKyallMOHHBIX MMYTAX B pa3juyHble MOMEHTHI BpeMeHu. Jlomyckaercs Bpems Tgy,
MPUHUMATh PaBHBIM HEOOXOMMOMY BPEMEHH 3BaKYaIlH tye.

HeoOxonuMoe Bpemsi 3BakyalluM pacCUUTBHIBAECTCA KaK IPOU3BEIACHHE KPUTUUECKOW s
YeJI0BeKa MPOJOJDKUTEIBHOCTH ToXapa Ha kodd¢uiment OezomacHoctu. I[Ipenmomnaraercs, yTo
Ka)KJIbIF OIMacHBIN (DAKTOp BO3/IEUCTBYET HA YEJIOBEKA HE3aBUCUMO OT APYTHX.

Kputnueckast mpoomKUTEIbHOCTD TOXKapa 7S JI0JeH, HaXOAsAIIMXCsl Ha ATaXe oyara rnoxapa,
OTIpEeIeNIACTCS U3 YCIOBUS NOCTHKEeHUs oqHUM U3 ODII B 103TaKHOM KOPHIOPE CBOETO MPEAEIbHO
JOMYCTUMOTO 3Ha4eHusl. B kadecTBe KpuTepusi OMACHOCTH JUIS JIIOICH, HAXOAAIIUXCS BbIIIE Ooyara
nokapa, pacCMaTpUBACTCS YCJIOBUE HOCTIbKeHUS oaHuM u3 O®Il mpenenbHO IOMYyCTUMOTO
3HAYEHUS B JICCTHUYHOM KJIETKE Ha YPOBHE 3Ta)ka moxapa.

3HayeHHs TeMIepaTypbl, KOHIIEHTPALUH TOKCUYHBIX KOMIIOHEHTOB IPOIYKTOB TOPEHUS U
ONITUYECKON MIIOTHOCTH JAbIMAa B KOPUAOPE 3Ta)ka MoXKapa U B JIECTHUYHON KIIETKE OMpPENEISIIOTCS B
pe3yabTaTe peUIeHHs CHCTEMBbl YpaBHEHM TEIUIOra3o00MeHa JUIs MOMEIIEHHH odvara moxapa,
MO3TAXKHOTO KOPUAOPA U JIECTHUYHOU KIIETKH.

YpaBHEHUs IBUKEHHUS, CBSI3bIBAOLINE 3HAUYCHHS MIEPETAA0B JABICHUN HA IIPOEMax C pacXxoiaMu



4epe3 NPOEMbI, UMEIOT BH/
G = signAP) uB(y, _yl)\/ 2,5|AP|, (13)

rae G — pacxox epes mpoem, Krid™;

M — koaddurment pacxonaa npoema (U=0,8 mist 3akpeIThIX poeMoB 1 U=0,64 111 OTKPBITHIX);
B — mmpuHa npoeMoB, M;
V2, Y1 — HWXKHA U BEPXHs TPAHULIBI [IOTOKA, M;

p IUIOTHOCTB I'a30B, IPOXOIALINX YEPE3 MIPOEM, Kr@f3,
Ap— CpeIHUI B IIpefenax Yo, Y1 epenas MmojaHbIX JaBieHu, [1a.
HI/I)KHSISI nu BerHHH I‘paHI/II_IBI IIOTOKA 3aBUCAT OT ITOJOXKCHUA ITJIOCKOCTHU paBHBIX ,Z[aBJIeHI/Iﬁ

P -P j
Yo =
g(pj -A ) (14)
rae Pj, Pj, — cratudecKkoe JAaBlICHUE HA YPOBHE 110714 i-T0 ¥ j-ro nomereHutii, [1a;

A B — cpenHeoObEeMHbIE INIOTHOCTH T'a3a B J-M H I-M IIOMEIICHHUX, ki

g — yCKOpeHHe CBOOOIHOTO TMaIeHHUS, Mld?

Ecmu mimoTHOCTH paBHBIX JABJICHWIH pacrojiaraeTcsi BHE TI'PaHHII PacCMaTPHUBAaEMOI0 IpoemMa
(Yo<h; mmu yo=hy), TO MOTOK B mMpoemMe Te4eT B OJHY CTOPOHY M I'PaHHIBI MOTOKA COBMAJAIOT C

dusmueckumu Tpanunamu mpoema hy m hp. Tlepeman nasmenmit (AP), Tla, B >ToM ciydae
BBIYUCIISIOT TI0 (hopmyrie

AP:Pl_P]-I_g(hL-I-hZ)(A_p])/Z (15)
Eciu m1ockocTh paBHBIX JaBJCHHIN pacroiaraercs B rpanuiax moroka (hi<yo<hy), ro B mpoeme
TEKYT JIBa TIOTOKA: U3 I-I'0 MOMEIIEHHs B |-¢ U3 J-TO B i-¢. HuxkHwuii moTok umeer rpanuiisl hy u yyp,
nepenan napnenns AP s aToro noroka onpeensercs o Gopmyiie

AP=P =P gy +h)(p =p)/2 e

[ToToK B BepXHei 4yacTH IpoeMa MMeeT TpaHuIbl Yo u hp, mepenan nasnenus (AP) nna mero
paccuuThIBaeTCs 1o popMmyiie

AP=P =P g +)(R - P2 g
3HaK pacxojia ra3oB (BXOIAIINI B MOMEIIEHHE PACXO.] CUUTACTCS TIOJOKUTEIBHBIM, BBIXOSIINAN
— OTPHUATENLHEIM) U 3HAUECHHE P 3aBHCAT OT 3HaKa niepenajga AaBjIeHui
ssmen={1 070 B0 a9
VpaBHeHHE 6anaHca MacChl BBIPAXKAETCS 3aBUCHMOCTBIO

dip V) /dt=v+>'G -3 G,
WAL TS a9

rae V; — o0beM nmoMeleHus, M3;
t — Bpems, c;
W — CKOpOCTh BBITOpAHUS MOXKAPHOU HAIPY3KH, krid™;

G -
Zi: ', — CyMMa pacxo/ioB, BXOJSIIIIMX B MIOMEIICHHE, KTld .
2.C 1
- — CyMMa pacxoJ10B, BBIXOSIINX U3 MOMEIIEeHUs, Krld ™.
VYpaBHEHHE SHEPTUU AT KOPUI0pa U JIECTHUYHOM KIIETKH

d(C, p;ViT;)/dt=C, > TG, -C,T; > G, (20)
i k

rae Cy, Cp — ynenpHas U30XOpHas M n300apHas TEMI0EMKOCTH, KI[}Kﬂr'l[Bi'l;
Ti, Ty — TeMnepaTrypbl Ta30B B i-M U |-M OMeIeHUsX, K.
VYpaBHeHHE OajlaHca MacC OTACIbHBIX KOMIIOHEHTOB IPOJIYKTOB TOPEHUS U KUCIOPOIa



d(XL,Jp]V])/dt:qJLL +ZXL,iGi _XL,szk’ (21)
i k

rae Xii, X.j — KOHLEHTpanus L-ro KOMIIOHEHTa HPOAYKTOB TOPEHHS B j-M M i-M IOMEIICHHUSIX,
rﬂr“l;
Ly — xomudecTBO L-r0 KOMIIOHEHTa MPOJYKTOB TOpPEHHUS (KHUCIOPO/a), BBIICISIOMIETOCS

(morIoIIaoIIerocs) MPU CrOPAaHUK OJTHOTO KUJIOTpaMMa MOYKapHOM HATrPy3KH, Krlr 2.
YpaBHeHHe OailaHca ONITUYECKOM MIOTHOCTH JbIMA

deHj/dt='-|JDm+ZHiGi‘szGka (22)
i k

re [4,[4 — ONTHYECKas IIIOTHOCTb JbIMA B |-M U I-M IIOMELIEHUAX How'?

D — npimoo0Gpasyrolas CiocoOHOCTh MOKapHON Harpy3KH, Hn’®r™.

OnTHdeckasi TUIOTHOCTh JIbIMA TPU OOBIYHBIX YCIOBHSX CBSI3aHA C PACCTOSHHEM MPEAelbHOM
BUJIUMOCTHU B JIbIMY COOTHOIIICHHEM
|np = 238/u ] (23)

3HaycHUE BPEMEHH Hauaja 3BaKyaluu Ty, U 30aHul (COOpy)keHuit) 6e3 CUCTeM OMOBEIICHUS
BBIUHCIISIOT TIO pe3ylbTaTaM HCCIEAOBAHUS TOBEACHHS IIOJEH Tpu ToXKapax B 3JaHUSIX
KOHKPETHOT'O Ha3HAYEHMUS.

[Ipy HanWuMy B 3JaHUM CHCTEMBI OIMOBEIICHHUS O TOXKape 3HAaueHUE Ty, NPUHUMAIOT PaBHBIM
BpEMEHH cpalaThIBaHUsI CUCTEMBI C YUYETOM €€ WHEPIHOHHOCTU. IIpu OTCYyTCTBUH HEOOXOAMMBIX
MCXOJIHBIX JaHHBIX JIJIS ONpE/CICHHsI BpEMEHH Havajla dBaKyallud B 3JIaHUSIX (COOpyXeHHsX) 0e3
CHCTEM OIOBEIIECHUS BEIMYUHY Ty, CIEyeT MpuHuMaTh paBHON 0,5 MUH — IS 3Ta)ka mokapa u 2
MUH — JJIs BbIIIEIEKAIINX dTaKeH.

Ecnu MecToM BO3HMKHOBEHHUS IOXKapa SIBISIETCS 3aJIbHOE IMMOMEIICHHE, TIe TIOXKap MOXKET OBbITh
oOHapyXeH OJJTHOBPEMEHHO BCEMH HaXOISIIUMHUCS B HEM JIFOJIbMHU, TO Ty, AOMYCKAETCs] MPUHUMATh
paBHBIM HYII0. B 3TOM ciiydae BeposSTHOCTD (P, ;) BBIYUCISIOT 110 3aBUCHMOCTH

0999 ecmu t,<t, ;
10 ecu t, >t

(24)
riae tys — HeoOXoauMoe BpeMsl IBaKyallu U3 3aJIbHBIX IOMEIIECHUH.

IMpumeuanue. 3nanusMu (COOPYKEHHUAMH) O€3 CHCTEM OIMOBELICHHUSI CUMTAIOT TC 3[aHusl (COOPYKCHHs), BOSHUKHOBEHHUE I0Kapa
BHYTPH KOTOPBIX MOXET OBITH 3aMEUCHO OJHOBPEMEHHO BCEMH HAXOISIIMMUCS TaM JIFObMH.

Pacuer t,s mpomsBoauTcs Uil HauOosiee OMACHOIO BapuaHTa Ppa3BUTUSA  I0XKapa,
XapaKTepu3yIoIerocs: HanooapmuM TeMnoM Hapactanus O®II B paccmaTpuBaeMoOM MOMEILICHHH.
CHauana pacCUMTHIBAIOT 3HAYEHMS KPUTHYECKOW MPOTOIDKHTENBHOCTH TOokapa () MO yCIOBHIO
nocTkeHusT KaxapiM n3 O®DII mpenenbHO JOMYyCTUMBIX 3HAUYEHUI B 30HE NMpeObIBaHUA JOACH
(paboueii 30H€):

I10 TIOBBILLIEHHON TeEMIIEpaType

1/n
T B 70—t 353 V
ty, =4=In ——2— B=— 2t (25)
A4 | @73+1y)z @-6)nQ
110 MOTEPC BUAUMOCTH
4 1/n
(s = B | _V IN(OSE) | (26)
A l,, BD;mz
IO MOHWXXCHHOMY COACPKaHNUIO KHUCJIOpPOJda
4 1/n
B 0044
02 _ )2 -
th - y In{1 BL02 ’ (27)
( +027)z

\Y



10 KaAXJI0MY U3 ra3006pa3HHx TOKCHYHBIX ITPOAYKTOB 'OPCHUA
1/n

-1
B VX
t, =q—In|1-—— ,
¥ = gnas) @)
riae B — pa3MepHBbI KOMIUICKC, 3aBHCSIIMN OT TEIUIOTHI CTOpPaHMs Marepuaja U CBOOOIHOTO

00bEMA IOMEIEHUS, KT,
to — HavanbpHas TEMIIepaTypa Bo3ayxa B momemieHu, °C;

N [ noka3arenb cTeNeHW, YUYUTHIBAIOUIMI M3MEHEHHME MAacChl BBITOPAIOIIETO Marepuaia BO
BPEMEHH;

A — pa3MepHbId TapaMeTp, YUYUTHIBAIOUIMNA YJEIbHYI0 MACCOBYIO CKOPOCTb BBITOpPaHUS
ropIoYero MaTepuana  IUIomaib noxapa, krid
Z — Oe3pa3MepHBI TTapameTp, YYUTHIBAIOIIUN HepaBHOMEpHOCTh pacnpenencHus ODII mo

BBICOTE ITOMEIIICHUS,
Q — HuUBMIas TETIOTa CTOpPaHUs MaTepHaa, MII)KRr'l;
C,—ynenbHas n3o0apHas TEI0EMKOCTb Ia3a MI[)KRr'l;
¢ — KOd(PPHUIIUECHT TEIIONOTEPb;
N — k03¢ (HUIUEHT TOTHOTHI TOPEHUS;
V — cBOOOIHEBIN 00BEM ITOMEIIEHNUS, M3,
O — K03 GUIMEHT OTpAXKEHUS IPEIMETOB Ha MYTAX IBAKYyaLlUH,
E — nauanbHasg oCcBEIIEHHOCTD, JIK;
|,y — mpenenbHas TaTbHOCTE BUANMOCTH B IBIMY, M;
Dy — apiMoo0Opasytoiiasi CHOCOOHOCTH TOPAIIETO MaTepHaIa, Hnw’mr.
L — ynenpHBIN BRIXOA TOKCHYHBIX Ta30B MU cropanuu 1 kr maTtepuana, Krﬂr'l,

X — mpenenbHO JOMYCTUMOE COJIEp)KaHNE TOKCUYHOTO ra3a B MOMEIICHUH, krieS (X co, = 0,11
ke Xeo = 1,16 - 168 krlr®; Xpe= 23 - 10 xr™);

Lo, — YAENBHBINA Pacxo/i KUCIOPOa, krigr .

Ecmm mon 3HakoM norapudma momydaeTcss OTpullaTeabHOe 4ucio, To naHHbld ODIl He
npeacrasiser onacHocT. [lapameTp Z BRIYHCISIOT IO popmyIie

h h
Z :FeX[{lAFj, npu H < 6m, (29)

rne h — Beicota paboueili 30HbI, M;
H — BpIcOTa IOMEIICHHUS, M.
Omnpenensiercst BbICOTa paboyei 30HbI
h=h,, +17- 053, (30)
rae hy,; — BbIcOTa TUTOIIAKH, Ha KOTOPOH HAXOMATCS JIFOIH, [TOJT TI0JIOM IIOMEIICHHS, M;

O — pa3HOCTh BBICOT 110J1a, PaBHASI HYJIIO MIPH TOPU3OHTAIBHOM €TI0 PACIIOJIOXKCHUH, M.

Cnemyer uMeTh B BHUIY, YTO HAWOOJBIIEH OMACHOCTH TpPU MOXKape IOABEPrarOTCs JIIOJIH,
Haxosmuecs Ha 6osee BhICOKOH oTMeTKe. [loaToMy, HanmpuMep, Ipu ONpeaeIeHIH He0OXOqMMOT0
BPEMEHHU 3BaKyallul JIIOJCH M3 MapTepa 3pUTEIBHOrO 3aja ¢ HAKJIOHHBIM TOJOM 3HadeHue h
ClenyeT HaXOUTh, OPUCHTHUPYSICh HAa HAanOOJIee BEICOKO PACITONIOKEHHBIE PSI/IBI Kpece.

[TapameTpsl A4 U N BBIYUCISIOT TaK:

JUISL CITy4asi TOPEHUSI )KUAKOCTH C YCTAaHOBUBIIEHUCS CKOPOCTHIO

A=Y [F, n= 1
rae Yr — yaenbHas MacCoBasi CKOPOCTh BBITOPAHUS KUJIKOCTH, KT (M2 D:'l;
JUJIS1 KpYTOBOTO PacCIpOCTpaHEHHUS TokKapa
A=105; *, n=3
r7ie V — JIMHEHHAast CKOPOCTh PACIIPOCTPAHECHUS IUIAMEHH, M@t

JUIS BEPTUKAJILHOW WJIM TOPU30HTAIBLHON MOBEPXHOCTU TOPEHUS B BUJE MPSMOYTOJbHUKA, OAHA
M3 CTOPOH KOTOPOTO YBEIMYMBAECTCS B JBYX HAIpPaBJICHHUSIX 3a CUYET PACTIPOCTPAHCHUS IIIaMEHHU
(HanpuMep pacmpoCTpaHEHHWE OTHS B TOPHU30HTAIBHOM HAIPABICHHWU 0 3aHABECY IOCIC OXBara



€ro IIaMeHEeM I10 BCeil BBICOTE)
A=y b, n=2,

rae b — neprneH UKy ISpHBIN K HATIPABICHUIO ABMKEHHUS IJIAMEHHU pa3Mep 30HbI TOPEHUS, M.

[Ipu orcyTcTBUM crienMabHBIX TpeOoBaHUM 3HaueHUs @ M E npunumarotcs paaeivu 0,3 u 50
JIK COOTBETCTBEHHO, a 3HaueHue |,,=20 M.

Hcxonubie qanHble 1715 TPOBEACHUS PACUE€TOB MOTYT OBIThH B3SIThl M3 CIIPABOYHOM JIUTEPATYPHI.

N3 nosrydeHHBIX B pe3yibTaTe pacuyeTOB 3HAYCHUN KPUTUYECKOW NPOAOLKUTEIIBHOCTU ITOXKapa
BBIOMpAETCSI MUHUMAJIbHOE

— H m ¢n.e 40 m.e
t, =min{t” 7 t% . (31)
HeoOxomumoe BpeMst sBakyaiuu Jjoaeil (ty), MHH, W3 paccMaTpuBaeMOro IIOMELIEHHs

paccYUTHIBAIOT 1O hopmyre
_ 08,

t. = .
" 60 (32)

[lpu pacmonokeHUW JIOEH Ha Pa3TUYHBIX MO BBICOTE IUIOMIAZKAX HEOOXOIMMOE BpeMs
IBaKyally CIeAYyeT ONPEACISATh s KKION TUTOIAKH.

CB0OOIHBII 00BEM MMOMEIIEHHSI COOTBETCTBYET Pa3HOCTH MEKAY T€OMETPHUECKUM 00bEMOM U
00BeMOM 000PYAOBAaHUS WM MPEAMETOB, HAXOAAIIUXCS BHYTpH. ECii paccuynThiBaTh CBOOOIHBIN
00beM HEBO3MOJKHO, JIOITYCKAeTCs MPUHUMATH ero paBHbIM 80%reoMeTprudeckoro oobema.

[Ipn Hamu4uu B 37aHUM HE3aJBIMIISIEMBIX JIECTHUYHBIX KIIETOK, BEPOSATHOCTh Q, A JIOACH,
HAXO/ISAIINXCS B IOMEIICHHSIX, PACIIOIOKEHHBIX BBIIIIE 3TaXKa MOXKapa, BBIYHCIISIOT 110 GopmMyIie

Q=Q,A-7P,,) (33)

2.6.BeposTHOCTB 3BaKyaluu Jirojen Py, I0 HapYKHBIM SBaKyal[MOHHBIM JICCTHUIIAM U IPYTUMU
MyTsMU dBakyanuu npuHuMaioT paBHod 0,05 — B xunbix 3ganusax; 0,03 — B ocTalbHBIX TIpH
Hamyuu Takux nyteit; 0,001 —mpu ux orcyrcTBUM.

2.7. BepositHOCTh 3(deKTHBHOTO cpabaThIBaHUS MPOTHUBOMOKAPHON 3alTUTHl Py ; BBIYUCISIOT
o hopmyne

P,, =1-111-R), (34)

I7le N — YKUCJIO TEXHUYECKUX PEIIEHUI POTUBOIOKAPHOU 3alllUThI B 3/1aHUU,

R — BeposTHOCTH 3P PEKTHBHOTO CpabaTHIBAHUS I-T'O TEXHHUECKOTO PEIICHHS.

2.8. JIns skcrmyaTupyeMbIx 31aHuid (CoopykeHuid) BeposTHOCTh BosaeicTBust ODI] Ha mroneit
JIOTTYCKAeTCsl MPOBEPATH OKOHYATEIHHO C UCTOIb30BaHMEM CTaTUCTUUECKHUX JAHHBIX MO Gopmyrie

R @)
0

rae N — ko3¢ GUIHUEHT, YIUTHIBAIOUTUI MTOCTPAIABIINX JTIOCH;

T — paccMaTpHBaeMbIi EPHO/T SKCILUTyaTallii OJHOTHITHBIX 31aHui (COOpYKEHUit), TO;

M — 4HCII0 JKEPTB MOKapa B pacCMaTPUBAEMOM IpYIINe 31aHUi (COOPYKEHHIT) 3a IEPUO;

No — oO0I1ee 9ucito aroaei, HaXOAAIMUXCS B 3MaHUIX (COOPYKEHUSIX).

OIHOTHUITHBIMU CYUTAIOT 31aHUs (COOPYKEHUS) C OJJMHAKOBOI KaTeropueil moxapHoil OIacHOCTH,
OJIMHAKOBOTO (PYHKIIMOHAJILHOTO Ha3HAu€HUss M C OJM3KMMU OCHOBHBIMU IapaMeTpaMu:
TFEOMETPUUYECKUMHU DPa3MEPaMU, KOHCTPYKTHUBHBIMHM XapaKTEPUCTHUKAMH, KOJIUYECTBOM TIOprOYEH
Harpy3Kd, BMECTUMOCTBIO (YHCIIOM JTIOJIeH B 3IaHKHU), IPOU3BOICTBEHHBIMH MOIITHOCTSIMH.

3. OueHka ypoBHs ob0ecnieyeHus 6e30MaCHOCTH 01l
3.1. /s mpoeKTHPYEMBIX 37aHui (COOpPY)KEHHIT) BEPOATHOCTH MEPBOHAYAIBHO OLEHUBAIOT IO

(3) mpu P,, paBHO# Hymo. Eciu mpu 3ToM BbIIONHSAETCs yciaoBue Qs < Q;, To 6e30MacHOCTb JIIO/ICH
B 31aHusIX (COOpyKeHHUsX) obecreyeHa Ha TpeOyeMOM YpOBHE CUCTEMO# MPEIOTBPAIIICHUS TOXKapa.
Ecnm 5T0 ycioBue He BBIIONHAETCS, TO pacueT BeposTHOCTH B3aumoaecTBuss ODII Ha monent Qg
CJIeTyeT IPOU3BOUTH 10 PACYETHBIM 3aBUCUMOCTSIM, IPUBEACHHBIM B pa3l. 2.

3.2. Jlomyckaercs ypoBeHb oOecrieueHusi 0e30MacHOCTH JIOAeH B 3JaHHUSX (COOPYKEHHUSX)
OILICHUBATH TIO BEPOATHOCTH 5, B OJJTHOM WJIM HECKOJILKMX MOMEIICHHX, HanOoiee YAalIeHHBIH OT



BBIXOJIOB B O€30MaCHYI0 30HY (HarmpuMep BEPXHUE dTaKH MHOTOITXKHBIX 3JIaHHK).

IHPUIIOJKEHHE 3
Obsazamenvroe

METO/Z OHNPEAEJIEHUA BEPOATHOCTU BOSHUKHOBEHMUS ITO’KAPA
(B3PBIBA) B ITIO’KAPOB3PBIBOOIIACHOM OB BEKTE

Hacrosmuii Meron ycraHaBiIMBaeT MOPSAIOK pacueTa BEPOATHOCTH BO3HHUKHOBEHHS IMOXapa
(B3pbiBa) B OOBEKTE M U3JICITHU.

1. CymHocTh MeTOaA

1.1. BeposTHOCTh BO3HUKHOBEHHUs TMOkapa (B3pbIBa) B IMOXKapOB3PHIBOOMACHOM OOBEKTE
OTIpEEIISIOT Ha 3TAIax ero MPOeKTUPOBAHUS, CTPOUTEIHCTBA U SKCILTyaTallUu.

1.2. JIns pacuera BEpOSTHOCTH BO3HHKHOBCHHs IMOKapa (B3pbIBa) HA JCHCTBYIOIIUX WA
CTpOSIIUXCSA O00BEKTax HEOoOXOJUMO pachojiaraTb CTaTUCTUYECKHMMH JAaHHBIMHM O BpPEMEHU
CYIIECTBOBAHMS PA3IMYHBIX T0KAPOB3PHIBOOMACHBIX COOBITHI. BeposSITHOCTh BO3HUKHOBEHUS
noxapa (B3pbIBa) B MPOCKTUPYEMBIX OOBEKTaX OMPENENIAIOT Ha OCHOBE TMOKa3aTeel Hale)KHOCTH
JJIEMEHTOB  O0OBEKTa, TMO3BOJISIIOIIMX  PACCUYUTHIBATH  BEPOSTHOCTH  MPOU3BOJCTBEHHOTO
0o0Opy/nOBaHUs, CUCTEM KOHTPOJS M YIpaBIEHUS, a TakKe APYTUX YCTPOMHCTB, COCTABIISIOIINX
00BEKT, KOTOPBIE MPUBOIST K peaTH3aIH PA3TUYHBIX MT0KAPOB3PHIBOOIIACHBIX COOBITHIA.

[lon mOXapoB3pHIBOOMACHBIMU TOHUMAIOT COOBITHS, peajau3alus KOTOPHIX MPHUBOIUT K
00pa30BaHMIO TOPIOYCH CPE/Ibl U TIOSIBIICHUIO UCTOYHUKA 3a)KUTAHHUS.

1.3. YucnenHsle 3Ha4€HUSI HEOOXOAUMBIX JIJISl PACUETOB BEPOSTHOCTH BO3ZHUKHOBEHHS IMOXKapa
(B3phIBa) MOKa3aTenel HAJICKHOCTH PA3IMYHBIX TEXHOJOTHUECKUX arapaToB, CHCTEM YIIPABJICHUS,
KOHTPOJISI, CBSI3U U TOMY MOJO0OHBIX, UCTIOJIb3YEMbIX MPU MPOESKTUPOBAHUU 00BEKTA, UIIH UCXOIHBIE
JTaHHBIC IS WX pacuera BeiOWpatoT B coorBerctBuu ¢ [OCT 2.106,I'OCT 2.118,T'OCT 2.119,
I'OCT 2.120, TOCT 15.001, 3 HOpPMATHBHO-TEXHUYECKOW JOKYMEHTAIlMH, CTAaHAAPTOB U
MacIOpPTOB Ha 3MEMEHThl 00bekTa. HeoOXoaumble CBEACHHSI MOTYT OBITh MOJIYYEHBI B PE3yIbTaTe
coopa u 00pabOTKH CTAaTHCTHYECKUX JTAaHHBIX 00 OTKa3ax aHAIM3UPYEMBIX 3JIEMEHTOB B YCIOBHSIX
JKCILTyaTaIiH.

COop HEOOXOAMMBIX CTATHUCTUYECKUX JAHHBIX MPOBOJAAT MO €AMHOM MporpaMme, BXOISAIIECH B
COCTaB HACTOSAIIETO METO/IA.

1.4. [ToxapoB3pBIBOONACHOCTH JTIOOOTO 00BEKTA OMPEACIAETCS MOKAPOB3PHIBOONIACHOCTHIO €T0
COCTaBHBIX 4YacTed (TEXHOJOTMYECKHX allaparoB, YCTaHOBOK, IIOMEIICHHH). BeposTHOCTH
BO3HHUKHOBEHHS TOXapa (B3psiBa) B 00beKkTe B TedeHue rojaa Q (/73) BeIYucsioT 1Mo Gpopmyiie

QUI3) =1- 1[1-Q (11m)}, (36)

rae Q; (/711) — BepOSITHOCTH BO3HHKHOBEHUS T10Xapa B I-M IMOMEIICHHH 00BhEKTa B TCUCHHE TO/1a;

N — KOJIMYECTBO MMOMEILEHUI B 00BEKTE.

1.5. Bo3uukHOBeHHME TOkapa (B3pbIiBa) B JIIOOOM M3 IMOMeIIeHHH oObekta (coObithe [117)
00YCITOBJICHO BOSHHKHOBEHHEM IMOKapa (B3pbIBa) WIIM B OJHOM M3 TEXHOJIOTHYECKHX allliaparos,
Haxomammxcss B 9ToM mnomemenun (coObitme IITAj,), WiIM HENOCPEACTBEHHO B 00BEME
ucciaexyemoro nomernieHus (cooerrue I7/0;). Bepostaocts Qi (/111) BeruncistoT mo Gpopmyie

Q1) = 1—{11"%:1[1—62 j (HTA)]} fi-Quo)  (37)

rae Q (/ITA) — BepOATHOCTh BOSHHKHOBCHUS MOXKapa B j-M TEXHOJIOTMYECKOM ammapare i-ro
MIOMEIIICHHS B TEUEHHUE TO/1a;

Qi (/10) — BepOSTHOCTh BOBHUKHOBEHHS TI0XKapa B 00beME i-T0 IIOMEIIEHHUS B TEUEHUE I0/1a;

M — KOJIMYECTBO TEXHOJIOTHYECKHX aIllapaToB B i-M MOMEIICHUH.

1.6. BosuukHoBeHre mokapa (B3pbiBa) B JIFOOOM M3 TEXHOJOTMYECKHMX ammapaToB (CoObITHE
IITAj) vnu HemocpeACTBeHHO B oObeMe nomenieHus (coobitue 170;), 00yCIOBIEHO COBMECTHBIM



obOpa3zoBanueM roproyeit cpeabl (coObitie /'C) B paccMaTpuBaeMOM DJIIEMEHTE OOBEKTa U
HOSIBJICHHEM B 3TOH Cpejie HCTOYHMKA 3akuranus (coobitue /3). BepostHocts (Qi (/70)) mmm (Q
(/ITA)) BO3HHMKHOBEHHS IOKapa B pPAacCMaTPUBACMOM 3JICMEHTE OOBEKTa paBHA BEPOSTHOCTH
o0beauHeHnss (CyMMBI) BCEX BO3MOKHBIX IOMApPHBIX IepeceucHuil (MpOM3BEICHUI) CaydaiHbIX
COOBITHI 00pa30BaHKsI TOPIOYHUX CPE U TTOSBICHHUS UCTOYHUKOB 3aKUTaHHIA

K N
Q (170)=Q| [] [Jrck n13,)| (38)
k=1 n=1
riae K — KOJIMYEeCTBO BHIOB TOPIOYKX BEIICCTB,;
N — KOJIMYECTBO HCTOUYHHKOB 3)KUTAHMUS;
I'Cy — cobObiTHE 00pa3oBaHus K-ii Toproyeit cpepr;
U3, — coObITHE NOSBIEHUS N-T'O0 UCTOYHUKA 3aKATAHUS,
N— CHENUAIBHBIA CUMBOJI IepecedeHust (TPOM3BEACHMUS) COOBITHIA;
[0 — crienuanbHblii CHMBOJI 00BbETUHEHHS (CYMMBI) COOBITHIA.
BepositHocts (Q; (/10)) nmn (Q; (/1TA4)) BEIMHCIAIOT IO anmpoKcuMupyomuieit Gpopmyie

K N
Q,(170) =1- ﬂ [1 ®-Qwcommsirc (39)
=1 =1

rae Qi (I'Cy) — BEepOSITHOCTH TOSIBJICHHSI B I-M 3jieMeHTe 00bekTa K-if roprodeii cpefibl B TCUCHHE
roja,

Qi (A3,/['Cy) — ycnoBHAs BEpOSATHOCTh TMOSBJICHUS B I-M 3JIEMEHTE 00bEKTa N-r0 UCTOYHUKA
3a)KUT'aHuUs, CIOCOOHOTO BOCIUIAMEHUTH K-yI0 TOpIOUYIO Cpey.

2. Pacuyer BepoSATHOCTH 00pa30BaHUs roproyeii cpeabl

2.1. O6pazoBanue roproucit cpenbl (codbitme I'Cyx B paccMaTpUBAacMOM 3JIEMEHTE OObeKTa
00yCIIOBJICHO COBMECTHBIM TIOSIBIICHHEM B HEM JJOCTATOYHOTO KOJIMYECTBA TOPIOYETO BEIIECTBA WU
matepuana (coobitrie ['B) u okucautenas (coobite OK) ¢ yd4eToM mMapaMeTpOB COCTOSIHHUS
(TemmepaTyphbl, 1aBICHUS U T. 1.). BepostHocTh 0OpazoBanus k-it roproueit cpeast (Qi (I°'Cy)) ans
ClIydasi He3aBUCHUMOCTH cOObITUl [ B 1 OK BBIYUCISIIOT IO (hopMyIie

QUC)=Q (IB)Q(OKy), k=I1+10m-1), (40)

rne Qi (I'B)) — BEpOATHOCTh MOSIBJICHHUS JOCTATOYHOIO Ui OOpa3oBaHUs TOPIOYEH Cpeibl
KOJIMYEeCTBa |-ro roprodero BemecTsa B i-M 3JieMeHTe 00bEKTa B TCUCHHE TO/1a;

Q (OKy) — BepoOsSTHOCTh TOSIBICHHS JOCTATOYHOTO JJisi OOpa3oBaHUs TOPIOYCH Cpeibl
KOJIMYECTBA MO OKUCIUTENS B I-M 3JICMEHTE 00bEKTa B TCUCHHE T0/1a;

K, |, m— nopsiikoBbIe HOMEpa TOPrOUEH CpeJibl, TOPIOYUETO BEIIECTBA U OKUCIUTEIIS.

2.2. TlosiBjleHHEe B pacCMaTPHBAEMOM »JJIEMEHTE OOBEKTa TOpIOYEro BeIlecTBa K-ro Buaa
SIBJISICTCSL CJICJICTBUEM peajM3aliu JIto0ol u3 an npuunH. BepostHocts Q; (/'Bk) BBIYHMCISIOT MO

bopmyie

z
Q (18 =1- [T 1-Qi(a,)] (41)
n=1
rae Qi (an) — BEpOSATHOCTH peann3amuu 00 U3 A, MPUIKH, TPHUBEACHHBIX HUKE;
Qi (a1) — BepOATHOCTH MMOCTOSIHHOTO MPUCYTCTBHSL B I-M 3JIeMEHTE OOBEKTa TOPIOYEro
BewecTsa K-ro suaa;
Q (a2) — BepoATHOCTH pasrepMeTH3aIlMK alaparoB HIM KOMMYHHKAIMd C TOPIOYNM

BEILECTBOM, PACIIOJIOKEHHBIX B I1-M DJIEMEHTE 00BEKTA,;
Qi (a3) — BeposATHOCTH OOpa30BaHKsI TOPIOYETO BEIIECTBA B PE3YJIbTATE XUMHUYECKOM PEaKIInH B
i-M BJIeMEHTE O0BEKTA;

Qi (as) — BepOSATHOCTH CHWXKEHHsSI KOHICHTpalMu (pruermMatu3aTopa B TOproYeM Trase, mape,
KUJIKOCTU UJIN a3POB3BCCU i'FO JJIECMEHTAa O6’BeKTa HNKEC MUHUMAJIBHO HOHYCTHMOﬁ;
Qi (a5) — BEpOATHOCTH HAPYIICHHS MEPUOJUYHOCTH OYHUCTKH I-TO 3JeMeHTa O0BEeKTa OT

TrOpPIOYUX OTXOJOB, OTJIOXKEHUHN MbUIH, ITyXa U T. 1.,
Z — KOJIMYECTBO O IPUYHH, XapaKTEPHBIX IS | -T0 00BEKTA;
1 — MOPSAJKOBBI HOMEP TPUUUHBI.



2.3. Ha pneiictByrommx u crposimxcs o0bektax BeposTHocTh (Qi (an) peanmusanuu B i-M
AJIEMEHTE 00BEKTa O, MPUUYUHBI, IIPUBOIAIICH K IMOSBICHUIO K-r0 rOproYero BEmeCTBa, BEIYUCIIAIOT
HA OCHOBE CTATUCTHYCCKHUX JaHHBIX O BPEMEHH CYIICCTBOBAHUS 3TOW MPUYHHBI 110 (popmylie

K m
Qi(an):_ODszv (42)
T 2

rae Ko — ko3 dunnenT 6e301macHOCTH, ONPEETICHIE KOTOPOTO U3JI0KEHO B pas3l. 4;

T, — aHaJIU3UPYEMbIii IepHUO]] BpEMEHH, MUH,

M — KOJIMYECTBO pPeau3aluii On IPUYHUHBI B I-M 3JIEMEHTE 00bEKTa 33 aHATU3UPYESMBbIil TIEPUO/T
BpPEMCHU;

Tj — BpeMs CYIIECTBOBAaHHS Oh MPUYMHBI NOSBICHHUSA K-TO BHIa rOpIOYEro BelIeCTBAa NPH j-H
peanu3aliy B TCUCHUE aHAIM3UPYEMOT0 TIepHO/ia BPEMEHHU, MUH.

OO6mme TpeboBaHUs K Mporpamme cOopa M 0OpaOOTKU CTATUCTHYECKUX JTaHHBIX H3JIaKCHBI B
pazn. 4.

2.4. B npoeKTHpyeMBIX 3JeMeHTax 00bekTa BeposATHOCTH (Q; (Qh)) BBIYHCIAIOT IS MepHoaa
HOPMAIILHOW OJKCIUTyaTalliM JJIEMEHTa, KaK BEPOSATHOCTh OTKa3a TEXHHYECKHX YCTPOWMCTB
(u3nmenuii), 00ECTICUNBAIOIINX HEBO3MOXKHOCTh PealTU3alluil Opn, IPUUYHH, 110 (HopMyJie

Q (@) =1-PR(a,) =1-e™, (43)
rae P; (an) — BeposTHOCTh 0€30TKa3HOW pabOThI MPOU3BOACTBEHHOTO 000pyMOBaHUs (MU31CTus),
MCKJTFOYAIONIETO BO3MOXXHOCTh peaTU3aliiyl On IPUYUHBI,

A — HMHTCHCHUBHOCTb OTKAa30B MPOU3BOJCTBEHHOr0 000pYyaOBaHUs (M3IENHs), HCKIIOYAIOIIETO
BO3MOKHOCTb PEaTH3ALMN O, IPULHHBL, 4

T — oO1iee BpeMst paboThl 000opymoBaHus (M3CIHs) 32 aHATU3UPYEMBbIi IEPUOJ BPEMEHH, 4.

2.5. JlanHble 0 HAACKHOCTH 000pYyIOBaHMs (M31ENUs) TPUBEICHBI B HOPMATHBHO-TEX HUUSCKHX
JOKYMEHTaX, CTaHAapTax W MacnopTax. HTEHCHBHOCTh OTKAa30B JJIEMEHTOB, MPUOOPOB U
amnmapaToB MPUBEICHA B pa3. S.

2.6. [Ipu OTCYTCTBHM CBEICHHMI O MapaMeTpax HaJeKHOCTH aHATU3UPYEeMOro 00OpYyIOBaHUS
(u3nenuist), MOCNEAHUE ONMPEACISIOT PACYSTHBIM MyTEM Ha OCHOBE CTATHCTUYECKUX IAHHBIX 00
OTKa3ax 3Toro ooopynoBaHus (M31eIHs).

2.7.TlosiBieHue B i-M 3eMeHTe 00beKTa K BUIa OKUCITUTEINS SIBISICTCS CIICACTBHEM PeaH3alluu
nr000it u3 by mpuumH.

BepostrocTs (Q; (OKy)) Beruucistor mo ¢hopmysie

Q(0K,) =1- [T[i-Q®,)],

(44)
rae Q; (bn) — BeposTHOCTH peanu3aruu 00 U3 by IPUYKH, TPUBEACHHBIX HUXKE;
Qi (b1)) — BepoATHOCTH TOTO, YTO KOHIICHTPAIUS OKHCIMTENS, MOJAaBaeMOr0 B CMECh I-TO

areMeHTa 00BEeKTa, OOJIbIIE JOIMYCTUMOM TIO TOPIOYECTH;

Qi (b2) — BeposTHOCTH MOACOCA OKUCITUTENS B I-i 3JIEMEHT C TOPIOYHUM BEIICCTBOM,;

Qi (b3) — BepOATHOCTH, MOCTOSIHHOTO MMPUCYTCTBUS OKHCIUTENS B I-M 3JIEMEHTE 00BEKTa,

Q (bs) — BeEpOATHOCTH BCKPBITUS I-r0 3JIEMEHTa OOBEKTa C TOPIOYMM BEIIECTBOM 0€3
[peBAPUTEIILHOTO MPONAPUBAHUS (IIPOTYBKH HHEPTHBIM ra3oM);

Z — KOJIMYECTBO b, mpruKH, XapaKTEPHBIX IS I-TO DIEMEHTa 00bEKTa;

N — MOPSIIKOBBIM HOMEP TPHUYUHBI.

2.8.Bepostnoctu (Q; (bn)) peanuzanuu coObITHI, 00YCITaBINBAIOIINX BO3MOXKHOCTD TOSABICHHUS
OKHCIIUTENS K-ro BHIA B OMACHOM KOJHYECTBE, BBIYMCISIOT JJIS MPOEKTUPYEMBIX 3JIEMEHTOB 10
dbopmyite (43),a I CTPOSIIIUXCS U IEHCTBYIOIINM JIEMEHTOB 110 hopmyite (42).

2.9. Bepostrocts (Q; (b)) moacoca okucauTess B anmapaTt ¢ TOPIOYUM BEIICCTBOM BBIYUCIISIOT
KaKk BEpOSITHOCTh COBMECTHOH peajHM3allid [BYX COOBITHI: HAXOXICHHUS ammapara Ioj
pazpexxeHneM (coObITHE Sp) U pasrepMeTH3alun anmnapara (coobitue S) mo Gopmyse

Q) =Q((S)(S,) (45)

2.10. Bepostaocts (Q; (S1)) HaxoxmeHus I-ro sjaeMeHTa 00beKTa MO/ pa3speKeHHEM B 00IIeM



ciydae BBIUMCISIOT 10 (opmyne (42), MPUHUMAIOT PaBHOE CIUHHMIE, €CIIM JJIEMEHT BO BpEeMs
paboThl HAXOUTCS O paspekerneM, u 0,5, eciu 3JIeMeHT ¢ paBHON MEPHOANIHOCTHIO HAXOIUTCS
1I0J] pa3peKEHUEM H JaBJICHUEM.

2.11. Bepositocts (Qi (S)) pasrepmernsanuu i-ro 3JeMEHTa Ha Pa3HBIX CTaausAX €ro
pa3pabOTKH U SKCILTyaTalluu BEIYUCISIOT 10 opmyiie (42u 43).

2.12 Tlpu pacuere BEpOSTHOCTH OOpa30BaHUS B MPOCKTUPYEMOM JJIEMEHTE OO0BEKTa Toproueit
cpenst (Q; (I'C)), HapyLIeHUs] PEKUMHOTO XapaKTepa HE yYUTHIBAIOT.

2.13. Ilpu HEOOXONUMOCTH YYUTHIBAIOT W WHBIE COOBITHS, NPHUBOJAIINE K 0Opa3OBaHHIO
TOpIOYEH CPEBbL.

3. PacueT BeposAITHOCTH MOSIBJIEHHS] HCTOYHHKA 32:KUTaHusi (MHUIUHPOBAHUSI B3PbIBA)

3.1. TosiBneHne N-rO0 HMCTOYHWKA 3aXKUTaHUs (MHUIMMPOBAHHUS B3PHIBA) B aAHAIU3UPYEMOM
anemeHTe 00bekTa (coObiTHe #3;) 00YCIOBICHO MOSIBIEHHEM B HEM N-TO 3HEPreTHYECKOTO
(temmoBoro) ucroynuka (codeitue 7H,) ¢ mapaMmeTpamu, JOCTATOYHBIMHU JIJIsl BOCIIaMEHEHUs K-it
roproueii cpexsl (codbite Bn). BepostHocts (Qi (M34/I'Ci)) mNOSBIEHHS N-TO HCTOYHMKA
32)KUTaHUS B 1-M 3JIEMEHTE 00BEKTa BHIYUCIISIFOT 1O (hopmyiie

Q(#3,/1C,) =Q(TH,) @ (By), (46)

rne Qi (TH,) — BEpOSTHOCTH MOSBICHHSA B i-M 3jeMeHTe OO0bEeKTa B TEUEHHE Trojaa N-ro
SHEPIreTUYECKOTO (TEIUIOBOI0) HCTOYHHKA;

Qi (Bnk) — YCIIOBHAsI BEPOSITHOCTD TOTO, YTO BOCIIAMEHSIOIIAs CIIOCOOHOCTD MOSIBUBILIETOCS B i-
M 3JIEMEHTE 00BEKTa N-r0 SHEPreTUYECKOro (TEIJIOBOT0) UCTOYHHMKA JIOCTATOYHA IS 3aKUTaHus K-
Y roproyen cpeibl, HaXOAIICHCS B 3TOM JIEMEHTE.

3.1.1. Pa3psin aTMOC(epHOTrO JIEKTPUYECTBA B AHAIM3UPYEMOM 3JIEMEHTE OOBEKTa BO3MOXKEH
WIN TIPH MOPaKCHUH 00bekTa MojHuei (coObitne Ci), WM TPU BTOPUYHOM €€ BO3JCHCTBUH
(cobwiTue Cy), itu pH 3aHOCE B HETO BBICOKOTO noTeHnuaia (coosirue Cs).

Bepostaocts (Q; (TH,)) paspsma arMocdepHOro 3JIEKTPHYECTBA B I-M 3JIEMEHTE OOBeKTa
BBIYUCIISIOT TI0 (hopmyrie

3
Q (711,) =1- 1 [1-Qi(Cy)]. (47)

rae Qi (Cn) O BeposTHOCTH peanu3ariuu 100 u3 Cy IPUYHH, IPUBEICHHBIX HUKE;

Qi (C1) — BepoOATHOCTH MOPAKEHUS I-T0 JIEMEHTA 00BEKTa MOJTHHUEH B TCUCHHE TO/IA;

Qi (Cz) — BeposATHOCTH BTOPHYHOTO BO3JACHCTBUS MOJIHUU Ha I-il 3JIeMEHT 00bEKTa B TCUCHHE
roja;

Qi (C3) — BepoATHOCTH 3aHOCA B i-i 3IeMEHT 00BEKTa BHICOKOTO IMMOTEHIIHANIA B TEUCHHE TO/1a;

N — MOPSIIKOBBIN HOMEP TPHUYHHBI.

3.1.2. [Topakenue i-ro sneMeHTa 00ObEKTa MOJHHEH BO3MOXKHO IPH COBMECTHOW pealu3aluu
JIBYX COOBITHH — mpsMOro yaapa MoiHHH (coObITHE 1) W OTCYTCTBHS HEHCIIPaBHOCTH,
HEMPaBUIBHOTO KOHCTPYKTHBHOTO HCIIOJHCHUS WM OTKa3a MOJHHEOTBoAa (coObiTe 17).
BepositHocTh (Q; (C1)) BhIuucstor o popmysie

Q (Cy) =Qi () [ (t2), (48)
rne Qi (t1) — BEpOSITHOCTH OTCYTCTBHSI, HEHCIPABHOCTH, HEMPABHIBHOTO KOHCTPYKTHBHOTO
UCIIOJTHCHHUS WJTH OTKa3a MOJIHUCOTBO/IA, 3AlUIIAIOIIETO I-if SIEMEHT 00BEKTa;
Qi (t2) — BepOATHOCTH MPSIMOTO yaapa MOJHHUH B i-i 3JIeMEHT 00bEKTa B TEUEHHE TO/1a.

3.1.3.BepositHocTs (Q; (t2)) mpsiMoro yaapa MOJHUHM B O0BEKT BBIYHCIISIOT IO (hopmyiie

Q) =1- e "ty ) (49)

rae Ny, — 4HciI0 NPsMBIX YAapOB MOJIHUH B OOBEKT, 3a TOJ;
T, — NPOAOJLKUTENBHOCT IIEPUOa HAOIIIOAEHHUS, TOL.
Jln1st 00bEKTOB MPSAMOYTOJIbHOM (hOPMBI
N, =(S+6H){L+6H)Ch, 10°, (50)
Jlnist KpyTJIbIX 0OBEKTOB
— 2 —6
N,, =(@R+6H)"[n, 107, (51)



rue S— jumHa o0beKTa, M;
L — mmpuHa 00beKTa, M,
H — mauOoibIas BbICOTa 00BEKTA, M,
R — paauyc o0bekTa, M;
Ny — cpeaHee YHUCIo yAapoB MOJIHUY Ha 1 KM 3eMHO#T [TOBEPXHOCTH BHIGHPAIOT U3 TabI. 3.

Ta6mmma 3
[TpomomKUTENBHOCTD TPO30BOM 20—40 40—60 60—80 80—100
JEATENBLHOCTH 3a TOL, U Ooiee
CpenHee 4uciio yaapoB MOJIHHHM B 3 6 9 12
rog Ha 1 kM

3.1.4.BeposrHocts (Q; (1)) mpUHUMAIOT paBHOMW €IMHHIIE B CIIy4ae OTCYTCTBUSI MOJIHUC3AIUTHI
Ha 00BEKTE WJIM HATMYUS OMTUOOK MPH €€ TPOSKTHPOBAHUH U U3TOTOBJICHHH.

BBIBOI 0 COOTBETCTBHH OCHOBHBIX ITAPaMETPOB MOJHUEOTBOAA TPEOOBAHUSM, TIPEIBSIBISICMBIM
K MoOJHHUe3amuTe O00bekToB 1, 2 m 3-i1 KaTeropuil JAelaloT Ha OCHOBAaHWU PE3YJIHTATOB
MIPOBEPOYHOTO pacuera W JETATLHOTO 00CIeA0BaHUS MOJIHHEOTBOJAa. OCHOBHBIE TPEOOBAHUS K
MoHHEeOoTBoIaM 0O0BekToB 1, 2 m 3-ii kareropuii mpusenensl B CH-305—77. [lpu Hamuyum
MoJiHHe3amuThl BeposiTHOCTD (Q; (t1)) BerumcsiroT mo hopmyiie

m
Q) =221, +a-p) (52)
P
rae Ko — ko3 dunmnenT 6e301macHOCTH, ONPEEICHIE KOTOPOTO U3JI0KEHO B pas3fl. 4;

T, U ananm3upyeMslii nepnoa BpeMeHHU, MUH;

Tj — BpeMsl CyIIEeCTBOBAHMS HEHUCIIPABHOCTU MOJHUEOTBOJA IIPU j-i ee pealn3aliy B TCUCHUE
rojia, MuH;

M — KOJIMYECTBO HEUCIIPABHBIX COCTOSIHUN MOJIHHE3AIIHUTHI;

[3 — BeposiTHOCTB Oe30TKa3HOM paboThl MosHUE3amUTH (3=0,995npu HaTMYMKU MOJTHHE3AIUTHI
tuna A u 3=0,95npu HanTMYHK MOJTHUE3AIIUTHI THITA B).

JI71st IPOEKTUPYEMBIX 0OBEKTOB BEPOSITHOCTH OLIMOKHU TPU MPOCKTUPOBAHUHM MOJIHHUE3AIIUTHI HE
PacCUNTHIBAIOT.

[Tpu pacuere Q; (t1) cylecTBYyOIICH MOJHHE3AIUTHl HAPYIICHHE MEPUOTUYHOCTH MPOBEPKU
CONPOTHBIJICHUS 3a3emiutenieli (oAMH pa3 B JBa Troja) pacICHUBAIOT Kak HaXOXKICHHE
MOJIHHAE3AIIUTHl B HEHCIPABHOM COCTOSIHUHM. Bpemsi CyliecTBOBaHUS OSTOH HEHCIIPABHOCTH
OTPEAESIOT KaK MPOJOUKUTEIBHOCTh TEPHOJA MEXIy 3alUTaHUPOBAHHBIM M (DAaKTHUCCKUM
CPOKaMH MPOBEPKH.

3.1.5. Bepostaocts (Q; (Cz)) BTOpHYHOrO BO3IEHCTBHS MOJHHHM Ha OOBEKT BBIUMCISIOT IO
dbopmyne

Qi (C,)=Q; (t,) [, (ty), (53)
rae Q; (t3) — BepoSITHOCTH OTKa3a 3alUTHOTO 3a3¢MJICHHSI B TEUCHHUE I'O/Ia.

3.1.6.Bepositiocts (Q; (t3)) mpu OTCYTCTBHHM 3AIMUTHOTO 3a3¢MJICHHS HITH TIEPEMBIYEK B MECTax
COMMKEHUST METAJUIMYECKUX KOMMYHUKAIMK PUHUMAIOT paBHOW eauHue. BepostHocts (Q; (t3))
HEHMCIPABHOCTH CYIICCTBYIOIIEH CHUCTEMBbl 3allUThl OT BTOPUYHBIX BO3JCUCTBHNA MOJIHUH
OTIPEICNISIOT HAa OCHOBAHHH PE3YyJIbTaTOB e¢ 00cieoBaHus aHaIoruaHo BepositHoctH (Q; (an)) mo
bopmyie (42).

JIJ1st IPOSKTHUPYEMBIX 00BEKTOB BEPOSTHOCTh OTKa3a HEUCIPABHOCTHU 3alUTHOTO 3a3€MJICHUS HE
pacCUMTHIBACTCS, & MPUHUMACTCSl PABHOWM €JMHHIIC WM HYJIIO B 3aBUCHMOCTH OT €€ HAJINYUs B
MIPOCKTE.

3.1.7.Bepositaocts (Q; (C3)) 3aHOCA BHICOKOTO MOTCHIIMAIA B 3AlUINAEMBINA OOBEKT BHIYHCIISIOT
ananoruuHo BeposTHocTH (Q; (C2)) mo (53).

3.1.8. BepostHocts Q; (t2) mpu pacuere (Qi (Cp)) u (Qi (C3)) Berumcisror NO dhopmyre (49),



npuveM 3HadeHus napamerpoB Su L B popmynax (50u 51)HeoOxoaumo yBennyuts Ha 100Mm.
3.1.9. DnexTpuueckast Wckpa (Iyra) MOXKET MOSIBUTHCS B aHAIM3MPYEMOM 3JIEMEHTE O0beKTa
(cobbiTHe TH,) Tpu KOPOTKOM 3aMBIKAHUH JIIEKTPOIPOBOAKH (COOBITHE e1,), TIPU MPOBEICHUU
AJIEKTPOCBAPOYHBIX  pabor  (coObITHE €), TpPH HCKPEHHH  3JEKTPOOOOpYIOBaHHS, HE
COOTBETCTBYIOUIETO TI0 MCIIOJHEHUIO KAaTeropuy M TPYIIE TOproYel Cpeibl, HaXOsIIeHCs B 3TOM
aneMeHTe (COOBITHE €3), P pa3psiiaX CTATHYECKOTO JIEKTprudecTBa (COOBITHE €4).
BepositHocTs (Q; (TH))) BRIMUCISIOT 10 opMyIie

z
Q (111,) =1- 11[1-Q(e;)} (54)

riae Qi (ey) — BepOsATHOCTH pealn3alny 000 U3 €, MPUYUH, IPUBEICHHBIX HUXKE,

Qi (e1)) — BepoOATHOCTH MOSBJICHUS HMCKP KOPOTKOTO 3aMBIKAHHS 3JIEKTPOIPOBOAKHA B i-M
3JIEMEHTE B TeUECHHE I'0Ja,

Qi (e2) — BEpOATHOCTH MPOBEACHHUS DIIEKTPOCBAPOUYHBIX pabOT B I-M 3JeMEHTE O0OBEKTa B
TEe4YeHHUE Iroja,

Qi (e3) — BEpOATHOCTH HECOOTBETCTBHUS DIICKTPOOOOPYIAOBAaHHUS |-T0 3JeMeHTa OOBEKTa
KaTerOpuH U IPyIIe r'OproYel cpeipl B TEUEHUE IO/,

Qi (es) — BepoATHOCTH BO3HHUKHOBEHHS B I-M 3JEMEHTE OOBEKTa pa3psioB CTATHYECKOTO

AIIEKTPUYECTBA B TEUCHHE TO/1a;
Z — KOJIMYECTBO €, IPUYHH;
n — TOPAAKOBBIA HOMEP MPUYHHBI.
3.1.10BepostaOCTh (Qi (1)) MOSBICHHS B I-M 3JIEMEHTE 00BEKTa UCKP KOPOTKOTO 3aMbIKAHHUS
BBIYKCIISIFOT TOJIBKO JUTS IEHCTBYIONIUX M CTPOSIIIUXCS DIEMEHTOB 00BEKTOB TI0 OpMYJIe
Qi (e]_) = Qi (Vl) [Qi (Vz) [Qi (2), (55)

rae Qi (vi)) O BeposSATHOCT, BO3HHKHOBEHHS KOPOTKOI'O 3aMBIKAHHS 3JIEKTPONPOBOAKH B i-
M3JIeMEHTe 00bEKTa B TCUCHHE T0/1a;

Qi (V2) — BepOATHOCTH TOTO, YTO 3HAYCHHH DJIEKTPHUECKOTO TOKA B I-M 3JEMEHTE 00ObeKTa
JISKHUT B THAMa30HE M0KaPOOIACHBIX 3HAYCHUIH;

Qi (Z) — BepoOSATHOCTD OTCYTCTBHSI WJIM OTKa3a anmapaToB 3allUThl OT KOPOTKOTO 3aMbIKAHHS B
Te4eHue roja, onpeaesstomasics no n. 3.1.30.

3.1.11. BepostHocth (Q; (V1)) KOPOTKOTO 3aMbIKaHHs 3JEKTPOIPOBOAKH Ha ACHCTBYIONIUX U
CTPOSIINXCS OOBEKTaX BHIYUCISAIOT HA OCHOBAHHH CTATUCTUYECKUX JaHHBIX 110 Gpopmyite (42).

3.1.12.Bepostaocts (Q; (V2)) HaX0KIACHHS 3JCKTPUIESCKOTO TOKA B THAMA30HE TOXKAPOOMACHBIX
3HAYCHHIA BBIYHCIISIOT 110 (hopmyIte

_la-ly
Qi(va) = I (56)

rae |, — MakcMMajabHOE YCTaHOBHBIIICECS 3HAYCHHE TOKa KOPOTKOTO 3aMbIKaHUs B KaOele HIIH
MIPOBO/IE;

lo — UIMTETBHO TOMYCTHUMBIN TOK JJIsl KaOessl WiIn TIPOBOJIA;

|1 — MHHMMAaJIbHOE TT0KAapOOIaCHOE 3HAUCHHE TOKA, IPOTEKAIOIIETO 10 Kabesio WK TIPOBOLY,

|, — MakcuManbHOE MOXApOOMacHOEe 3HAUYCHHWE TOKa, MPOTEKAIoUero mo kademro, ecinu |
oombe |y ;, To mpuHUMAIOT |=I 5.

3HavueHUs TOKOB |1 W |p ompemensroT skcnepuMeHTanbHO. [[ns kabemeid W MpPOBOAOB C
MOJIMBUHUIIXJIOPUAHON m3omsiimeit 11=2,5, lo, a 3Hauenue 1,=21 lp u 18 lg ansa xabens u mpoBoaa
COOTBETCTBCHHO. B oTCcyTCTBHMHU MaHHBIX 110 |1 1 |2 BepositHOCTh (Q; (V2)) mprHUMAKOT paBHOM 1.

3.1.13.Bepostaocth (Q; (€2)) mpoBeneHUs B i-M 3JEMEHTE 00BEKTa AJIEKTPOCBAPOYHBIX padoT
BBIYKCIISIIOT TOJIBKO JUISL  JICUCTBYIOIIMX M CTPOSIIMXCS 3JCMEHTOB O00BEKTa Ha OCHOBE
CTaTHCTUYECKHX JTAaHHBIX 10 hopmyiie (42).

3.1.14.BepostaocTs (Q; (€3)) mpu HempepsIBHOM paboTe 3ACKTPOOOOPYA0BAHUS IPUHUMAIOT Ha
BCEX OOBEKTax paBHOM eaWHUIE, €CIU 3JEKTPOOOOPYAOBAHHE HE COOTBETCTBYCT KAaTETOPHU H
TpyIIe TOprYeH CMecH, WIu 10° — ecim cooTBeTcTByeT. [lpm mnepuoamdeckoir pabdote
AIIEKTPOOOOPYIOBAHMS U €r0 HECOOTBETCTBHUS KATErOPUH M TPYIIIE TOPIOYCH Cpeibl BEPOSTHOCTD
(Qi (&3)) Borumcasior ananoruuno Bepostaoctu (Q; (an)) mo dopmyne (42). Ecnu snekrpuueckas



MCKpa TOSIBJIACTCS JIMIIb MPH BKIIOYCHHHM U BBIKIIOYCHHUH DIIEKTPOOOOPYIAOBaHUS, HE
COOTBETCTBYIOIIETO KATETOPHH U TPYIINE roproyeii cpepbl (pu 7 BKIIIOYCHUSIX U BBIKJIIOUCHHSX, TO
BeposaTHOCTH (Qi(€3)) BhrumcsitoT ananoruyHo BeposTHocTH (Q (t2)) mo dopmyne (49). B ciyuae
COOTBETCTBHS 3JIEKTPOOOOPYIOBAHUS TOPIOYEH cpejie, BeIUKCIeHHOE 0 Gopmyie (49) sHaucHue
BepositHocTd (Q; (e3)) ymHOXarot Ha 107,

3.1.15. Beposithocts (Q; (e4)) mostBeHHS B i-M 3jeMeHTe OOBEKTa HCKP CTaTHYECKOTO

AJIEKTPUUECTBA BBIUUCIISIOT 110 (hopMyJie

Qi (64) =Qi(xl) I:Qi(xz)- (57)
rae Qi (X1) — BepOSTHOCTD MOSIBJIICHUS B I1-M 3JIEMEHTE YCJIOBUM I CTATUYCCKOM DJICKTPHU3AIINU B
TEUCHHE TO/1a;

Qi (X2) — BepOATHOCTH HAJMYMST HEUCIIPABHOCTH, OTCYTCTBHUS MM HEAP(PEKTUBHOCTH CPE/ICTB
3aIIUTHI OT CTATUYECKOTO 3JICKTPHUYESCTBA B TCUCHHE TO/1a.

3.1.16. BepostHocTh (Q; (X1)) MpUHUMAIOT paBHOW EAMHUIE, €CIM B I-M 3JIEMEHTE O0bEeKTa
NPUMEHSIOT M BBIOMPAIOT BEIECTBA C Y/CTbHBIM OOBEMHBIM DJIICKTPUUECKHM COMPOTHBICHUEM,
npessimarornmm 10° Ombk. B ocransusix cydasx (Q (X1)) IPHHAMAIOT paBHOM HYIIO.

3.1.17. BepostHocth (Q; (X2)) NpUHUMAIOT paBHOW EAMHHUIIE TPU OTCYTCTBUU WU
Hed(PPEKTUBHOCTH CPEACTB 3aIUTBl OT CTATHYECKOro sjekTpuuectBa. BepostHocts (Qi (X2))
HEUCIPABHOCTH CPEJCTB 3allUThl B JCHCTBYIOIIUX OJJIEMCHTAX BBIUMCISAIOT HAa OCHOBaHHHU
CTaTUCTHYCCKUX JaHHBIX aHanorndHo BepostHoctu (Q; (an)) mo hopmyne (42).

BepostHocts (Q; (X2)) B mpoeKTHPYEMBIX 3JEMEHTaX OOBEKTa BBIYMCISIOT AaHAJOTHYHO
BepositHocTH (Q; (an)) mo dopmyse (43) Ha OCHOBAHMM JaHHBIX O HAJICKHOCTH MPOCKTHUPYEMBIX
CPEICTB 3alIMThl OT CTATMYECKOTO OJJICKTpUYecTBa (HANpUMEp CPEJCTB HOHHM3AIUU  WJIH
YBIIQKHEHHS BO3JlyXa U T. II.).

3.1.18. ®pukiuoHHbIE HCKPHI (MCKPBI yaapa M TPEHHUS) MOSBISAIOTCS B aHATIU3UPYECMOM
aneMeHTe 00bekTa (coObiTre THp,) mpu MPUMEHEHHH MCKPOOMAcHOro WHCTpyMeHTa (coOwitue fr),
[pU pa3pylIeHUN ABHXKYIIUXCS y3JI0B U JieTajei (coobitue fp), mpu mpuMeHeHHH paboYrMu 00YBH,
MOJOUTON METATHUECCKUMHU HaOOWKaMu U TBO3AIMHU (coObITHE f3), IpU MomagaHuu B ABHIKYIIHECS
MEXaHHM3MbI IOCTOPOHHHX TpeaMeToB (coObiTHe f4) U T. 1., IPU yaape KPBIIIKH METATHYECKOTO
moka (coowitue fs). Beposithocts (Q; (7/1)) BeraucisiroT mo Gopmyiie

Qi (11,) =1- 11[1-Q(1,)] (58)

rae Q; (fn) — BeposiTHOCTD peanu3anuu 000 u3 f IpUUMH, NPUBEICHHBIX HIKE,

Qi (f1) — BeposTHOCTH IPUMEHECHHS B i-M 3JIEMEHTE 00BEKTa METAITMYECKOTO, HITH(HOBATHLHOTO
U IPYroro KCKPOOIaCHOrO MHCTPYMEHTA B TCUCHHUE TO/1a;

Qi (f2) — BeposiTHOCTH pa3pyIlICHHUS ABMKYIIMXCSA Y3JI0B U JETajleil i-ro ajaeMeHTa 0o0beKTa B
TEUCHHE TO/1a;

Qi (f3) — BepoATHOCTH HCIOJAB30BAHHSA PaOOYMMU OOYBH, MOJOWTON METAUIMYECKUMU
Ha0OMKaMM U TBO3ISIMU B I-M JIEMEHTE 0OBEKTA B TEUCHHUE TOA,

Qi (f5) — BeposTHOCTD TOMamaHUs B JABIIKYIIMECS MEXAHHM3MBI I-TO 3JIeMEHTa OOBEKTa
MIOCTOPOHHUX MPEJAMETOB B TCUCHHE TO/Ia;

Qi (fs) — BepoATHOCTH ymapa KpBIIIKA METAUIMYECKOro JIIOKa B I-M 3JeMEHTE 00beKTa B
TEUCHHE TO/1a;

N — MOPSIIKOBBIN HOMEP MPUYUHBI;

Z — xomuectBo f,, mpuumH.

3.1.19.BepostHocTh (Q; (f1)) BRIYMCASIOT TOABKO IS AEHCTBYIONUX M CTPOSIIMXCS DIIEMEHTOB
00BEKTAa HA OCHOBAaHUH CTATUCTHUYECKUX JMAHHBIX aHanmoruyHoro BepositHocTsM (Q; (an)) u (Qi (t2))
no ¢popmynam (42 um 49).

3.1.20.Bepositiocts (Q; (f2)) st melicTBYIOMIMX M CTPOAIIMXCS SJIEMEHTOB 00BEKTa BHIYHCIISIOT
Ha OCHOBaHUM CTATHCTUYCCKUX JAHHBIX aHATOTHYHO BepositHocTH (Q; (an)) mo dopmyse (43).

JInst TPOCKTHUPYEMBIX 3JIeMEHTOB 00bekTa BeposSTHOCTH (Q (f2)) BBIUMCIAIOT aHAIOTHYHO
BepositHocTH (Q; (an)) mo dopmyne (43) Ha OCHOBaHMM TMAPaMETPOB HAJCIKHOCTH COCTABHBIX
JacTei.



3.1.21.Bepositiocts (Q; (f3)) u (Qi (fs)) BBIUKCIAIOT TOJIBKO I ACHCTBYIOIIMX M CTPOSIIIUAXCS
AJIEMEHTOB 00beKTa aHaaoruuHo BepostHocTH (Q (an)) mo dopmyite (42).

3.1.22 Bepositoctb (Q; (f4)) BRIYMCISIOT 1S IEHCTBYIOIIUX M CTPOSIIIUXCS DJIEMEHTOB 00bEKTa
Ha OCHOBaHHMH CTATHCTHYECKHMX TAHHBIX aHAIOrudHo BepostHoctH (Q (On)) mo dhopmyne (42), a
ISl IPOSKTHPYEMBIX 3JIEMEHTOB 110 popmyite (43), kKak BEpOSITHOCTh OTKA3a 3aIUTHBIX CPE/ICTB.

3.1.23. OtkphITOC TWIAMSI U MCKPBI TOSBISIOTCS B I-M 3JieMeHTe 00bekTa (coObitne TH,) npu
peanu3aruu 1000 u3 npuuwH hy. Bepositnocts (Q (74,,)) BeIYHCISIOT 110 hopMmyiie

Q(TH,)=1- [T 1-Qi(h,)] (59)
n=1

rae Qi (hn) — BeposTHOCTH peanu3aruu 100 u3 hy IPUYKH, TPUBEACHHBIX HUXKE;

Qi (h1) — BepoATHOCTH CIKUTAHUS TOIUIMBA B ME€YaX I-ro DJIEMEHTa 00bEKTa B TCUCHHE TO/IA;

Qi (hy) — BeposTHOCTH MPOBEACHMS TA30CBAPOYHBIX U JIPYTHX OTHEBBIX pabOT B i-M 3JIEMEHTE
00BEKTA B TEUEHUE TO/IA,

Qi (h3) — BepoATHOCTH HECOOIIOACHHS PEXXMMa KYPEHHS B I-M 3JIEMEHTE 0OBEKTa B TEUCHHE
roja;

Qi (hg) — BepOSTHOCTH OTCYTCTBHS WM HEHCIIPABHOCTH HCKPOTacUTENICH Ha JBUTATENSIX
BHYTPEHHETO CrOPaHUsI, PACIIONIOKEHHBIX B I-M 3JIEMEHTE 00BhEKTa B TEUCHHE T0/1a;

Qi (hs) — BepoOATHOCTH HCIOJIB30BAHUSA PAOOYMMHU CIIMYEK, 3aKUTATOK HIIM TOPEIOK B i-M
DJIEMEHTE O0BEKTA B TEUECHUE IOJ1A;

Qi (he) — BepoATHOCTH BBIOPOCOB HATPETOr0 Ta3a W3 TEXHHYECKOro O0OpYyIOBaHHS B i-M

DJIEMEHTE O0BEKTA B TEUECHUE IOJ1A;
Z — KOJIMYECTBO MPUYHH;
n — TOPAAKOBBIA HOMEP MPUYHHBI.
3.1.24 BepositrocTts (Q; (1)) BRIUKCIAIOT 7S BCEX 3JIEMEHTOB 00BeKTa 10 (hopmMyiie

Ke <
Qi(h)=— T, (60)
T 73

rae Ky — ko3 duirienT 6e30macHOCTH, ONpe/IeIeHre KOTOPOTO U3JI0KEHO B pasl. 4;

Tp — aHAJIU3UPYEMBI IEPUOJ BPEMEHU, MUH,

M — KOJMYECTBO BKJIIOYEHHI M€Y B TEUEHUE aHATTU3UPYEMOTO Mepro/ia BpEMEHH;

Ty — Bpems paboOTBl Me4yW I-TO 3JIeMEeHTa O0BEKTa NpH |-M €€ BKIIOYCHHH B TEUCHHUE
aHAJIM3UPYEMOro IEproia BpEMEHH, MHH.

3.1.25.Beposrtroctu (Qi (h)), (Qi (h3)), (Qi (hy)), (@i (hs)) u (Qi (he)) BBIUKCISIOT TOIBKO ISt
NEHCTBYIOIUX U CTPOSIIUXCS OOBEKTOB HA OCHOBE CTATUCTHMYECKHX JAHHBIX aHAJIOTUYHO
BeposiTHOCTH 110 (hopmyiie (60).

3.1.26.HarpeB BemecTBa, OTACIBHBIX y3JI0B M TOBEPXHOCTEH TEXHOJIOTHUECKOTO 000pYA0BaHUS
I-TO BJIEMEHTa 00BEKTa, KOHTAKTUPYIOUIMX C TOPIOYEH CpPEeNoid, BBILIEC TOMYyCTHMOW TeMIepaTyphl
(cobwiTue TH,) BO3MOXEH TpU peanu3anuu o060k u3 K, npuunH. BeposTHOCTh BBIYUCIIAIOT IO

bopmyie

8
Q(1,)=1- M[1-Q (K,)] (61)
rne Q; (Kn) — BeposTHOCTD peanu3anuu Jito0oi u3 Ky MpUUnH, IPUBEICHHBIX HIDKE,
Qi (K1) — BeposATHOCTh HarpeBa TOPIOYETO BEMICCTBA WM MOBEPXHOCTH 00OpPYIOBAHHS i-TO

3JICMCHTA O6’beKTa HpI/I BO3HUKHOBCHHUU Heperpy3I<I/I BHCKTpOCGTI/I, MAallluHBbI 1 aHHapaTOB B TCUCHHUC
roja.

Qi (K2) — BeposTHOCTH OTKa3a CUCTEMbI OXJAXKICHHS armapara I-ro 3JieMeHTa Oo0beKTa B
TEYCHHUE TOJ1a;
Qi (K3) — BeposTHOCTH HarpeBa MOBEPXHOCTEH M TOPIOYHMX BEUIECTB NPH BO3HHUKHOBCHUH

MOBBIIICHHBIX TIEPEXOIHBIX COMPOTHUBIICHUI dJICKTPHUSCKUX COCAUHEHUH I-T0 3JIeMEHTa 00BEKTa B
Te4YeHHUE roja,

Qi (Kg) O BeposATHOCTH HCIIONB30BAaHHUS JJICKTPOHATPEBATCILHBIX MPUOOPOB B i-M 3IIEMEHTE
00BEKTA B TEYEHME TO/1A;



Qi (Ks) — BeposITHOCTH HarpeBa MOBEPXHOCTEH MPU TPEHHU B MOJIIMITHAKAX B I-M JJIEMEHTE
00BEKTA B TEYEHME TO/1A;

Qi (Ks) — BeposSTHOCTH pa3orpeBa OT TPEHUS TPAHCIIOPTHBIX JICHT W MPHBOAHBIX PEMHEU B I-M
3JIEMEHTE B TEYCHHE I'0/Ia;

Qi (K7) U BeposaTHOCTH HarpeBa MOBEPXHOCTEH HHCTPYMEHTA M MAaTEPHAIOB IIpU 00paboTKe B i-
M 2JIeMeHTe 00beMa B TEYCHHE T'0/Ia;

Qi (Kg) U BepoATHOCTh HarpeBa TOPIOYKMX BEUICCTB B i-M 3JEMEHTE OOBEKTa O OMACHBIX
TEMIIEPaTyp MO YCIOBHSIM TEXHOJIOTHYECKOTO MpoIecca B TCUCHHE rojia.

3.1.27. Tleperpy3ka O>IEKTPHYCCKHMX KOMMYHHMKAIWi, MammmH u amnmapatoB (cooOeitne Kj)
BO3MOJXKHA IPH HEHUCIPABHOCTU HJIM HECOOTBETCTBHH aIapaTOB 3aIUTHI JICKTPUUECKUX CETeH, a
TaKKe MPU peaTn3aliuy 000 U3 TPUUUH Y.

BepositHocTh (Q (K1)) BhIuucistor o popmysie

6
Q(Ky)=11- 17 [1-Qi(ym)] ; ®:(2), 62)

riae Qi (Ym) — BEPOSITHOCTD peaan3aliy J000H U3 Yy, IPUUYHH, IPHBEICHHBIX HUXE,

Q (Y1) — BEpOATHOCTh HECOOTBETCTBHSI CEUYCHHUS  DJICKTPOIPOBOIHUKOB HArpy3Ke
SIIEKTPONPUEMHHUKOB B I-M 3JIEMEHTE B TEUCHHUE TOIa;

Qi (Y2) — BepOsITHOCTH TIOAKIIOYCHHSI JTOTMOJHUTEIBHBIX JEKTPONMPUEMHHKOB B i-M 3JIEMEHTE
00BbEeKTa B DIICKTPOIPOBOIKE, HE PACCUUTAHHOMN HA 3Ty HArPy3KYy;

Qi (y3) — BepOATHOCTH YBEIMYEHHS MOMEHTA Ha Bally 3JCKTPOABUTATENS B I-M 3JIEMEHTE
00BEKTA B TEUEHHUE TOJIA,

Qi (Y4) — BepOSATHOCTD MOBBIIICHUS HANPSKECHUS B CETH I-T'0 3JIeMEHTa 00bEKTa B TCYCHHUE TO/Ia;

Qi (Ys) — BeposiTHOCT oOTKItOUeHHsS (asbl (IByx(a3Hblil pexuM pabOThl B yCTaHOBKaX
Tpex(ha3zHOro TOKa) B CETH i-T0 dJIEMEHTa 00bEKTa B TEUCHHE TO/1a;

Qi (Ys) — BEpOSTHOCTh YMCHBLICHUS CONPOTHBJICHUS AJIEKTPOIPHEMHHKOB B i-M JJIEMEHTE
00BEKTA B TEYEHME TO/1A;

Qi (2 — BepOATHOCTH OTCYTCTBHSI HEHUCIIPABHOCTH WJIM HECOOTBETCTBHS aIlllapaTOB 3allUThI
AMEKTPUIECKUX CUCTEM i-I'0 3JIeMEHTa 00BEKTa OT MIEPErPy3KH B TCUCHHE TOJIa.

3.1.28.Bepostoctu (Qi (Y1), Qi (02), (Q (4)), (Qi (¥5)), (Q (Ye)) BIMMCISIOT TOMBKO 1151
JEUCTBYIOIINX U CTPOSIIMXCS 00bekToB aHanorudno Bepostaoctu (Q; (hy)) mo dpopmyie (60).

3.1.29. Bepostaocts (Q; (Y3)) BBIYMCISIOT Ui ACUCTBYIONIMX M CTPOSIIUXCS OOBEKTOB
ananornuno BepostHoctd (Qi (hy)) mo Qopmyne (60)), a 111 NPOSKTUPYEMBIX OOBEKTOB
ananmoruuno BepostHoctH (Qi (an) mo dopmyne (43), Kak BEpPOATHOCTh 3aKIMHHBAHUS
MEXaHHM3MOB, IPUBOMMBIX B JCHCTBHE 3JICKTPOBUTATEIIEM.

3.1.30.BepostaocTts (Q; (2)) BBIUHCIAIOT I ACHCTBYIOIINUX 3JIEMEHTOB O0BEKTa aHAJIOTHYHO
BepositHocTH (Q; (h1)) mo dopmyne (60), ans TPOSKTHPYEMBIX 3JEMEHTOB IMPH OTCYTCTBUU
anmapaToB 3allUThl MPUHUMAIOT PABHOW €AMHUIIC, & MPH WX HAIMYHAU BBIYUCISIOT aHAIOTHYHO
BepositHocTH (Q; (an)) mo dopmyiie (43).

3.1.31. Beposithoctu (Q; (K2)) BBIUMCHAIOT s MPOSKTUPYEMBIX 3JEMEHTOB OOBEKTa
ananoruuno BepositHoctH (Q (an)) mo dopmyne (43), Kak BEpOSTHOCTh OTKa3a YCTPOWCTB,
00eCICUNBAONINX OXJIaKIACHUE ammapara, a IS CTPOSIIMXCS W JACHCTBYIOIIUX 3JIECMEHTOB
ananoruuno BeposTHocTH (Q; (hy)) mo dpopmyie (60).

3.1.32.Bepositaocts (Q; (K3)), (Qi (Ka)) 1 ( Qi (Ke)) BBIYHUCISIOT TOJBKO ISl NSHCTBYIOIIUX U
cTposuxcs 00bekToB aHajgoruuHo BepostHocTH (Q; (hy)) mo hopmyie (60).

3.1.33.BepostrocTh (Q; (Ks)) 1 (Qi (K7)) BEIUKCISIOT ISl TPOSKTUPYEMBIX 3JICMEHTOB 00BEKTa
ananoruuno BepositHoctd (Q (an)) mo dopmyne (43), kKak BEPOATHOCTh OTKa3a CHCTEMBI CMa3Kh
MEXaHM3MOB [-TO JJIEMEHTa, a IS CTPOSIIUXCA U JICHCTBYIONIMX 3JICMEHTOB aHAJOTHYHO
BepositHoCcTH (Q; (h1)) mo dopmyne (60).

3.1.34. Bepostaocts (Q; (Kg)) NpHHMMAOT paBHOW €IWHHIIE, €CIH B COOTBETCTBUU C
TEXHOJOTUYECKOW HEOOXOMMUMOCTBIO IMPOMCXOAUT HArpeB TOPIOYMX BEIIECCTB JO OIACHBIX
TEMIIEPaTyp, WU HYJIIO, €CITH TAKOW MPOIECC HE MTPOUCXO/IHUT.



BepositHoctes  (Q  (TH,)) mosiBlieHWss B TOpIOYEM BEIICCTBE WM MaTepuaje OdvaroB
AK30TEPMHUYUECKOTO OKHCICHUS WM Pa3I0XKEHHUsS, TPUBOIAIIMNX K CAMOBO3TOPAHHIO, BEIYMCIISIOT 110

dbopmyiie
3
Q(1,) =1~ 11 [1-Q (m)] (63)

rae Qi (M) — BEpOSITHOCTH peaau3auy Jr00i U3 My, IPHUYHH, TPHBEICHHBIX HUXE,

Qi (M) — BepOATHOCTH MOSIBIICHUS U i-M 3JIeMEHTe 00bEKTa oJara TeIJIOBOIO CaMOBO3TOPaHUs
B TEYECHHUE T'O/1a;

Qi (M) — BepOATHOCTH MOSABICHUS B i-M dJIEMEHTE 00beMa OoYara XMMHYECKOTO BO3TOPAHUSA B
TEYCHHE TO/1a;

Qi (M) — BepOATHOCTH MOSIBIICHHS B i-M DJIEMEHTE OOBEKTa Odara MHUKPOOHOIOrHYECKOro
CaMOBO3TrOpaHMsl B TEYEHHUE TO/Ia.

3.1.35.Bepostitrocts (Q; (IMy)) BRIYKCISIOT [T BCEX DJIEMEHTOB 00BEKTa 110 (opmyIie

Q (M) =Q(P) [Q (Py), (64)
rae Qi (P1) — BeEpOATHOCTH TOSABJACHHS B i-M 3JIEMEHTE OOBEKTa B TEYEHHE TOJa BEIICCTB,
CKJIOHHBIX K TEIIJIOBOMY CaMOBO3TOPaHHUIO;

Qi (P2) — BeposSTHOCTH HarpeBa BEIIECTB, CKIOHHBIX K CAMOBO3TOPAHHIO, BBIIIC 0E30MacHOM
TEMIIEPaTYPBhI.

3.1.36.BepostHocTh (Q; (P1)) BBIUKCIISIOT sl BCEX AJIEMEHTOB 00bekTa 1o gopmynam (60 wiun
43).

3.1.37. Bepostaocts (Q; (P2)) mpuHMMarOT paBHOW eIWHMIE, €CIIM TeMIeparypa cpebl, B
KOTOpPOW HAXOIHUTCS 3TO BEIIECTBO, BBINIC MM paBHAa OS30MACHOW TeMIeparype WM HYII0, eCIIH
TEMITEpaTypa Cpeibl HUXKE ee.

BesonacHyto Temrepatypy cpeibl Ui BEIIECTB, CKIOHHBIX K TEIUIOBOMY camMoBo3ropanuio (is),
°C, BBIYHCISIOT 1O (popmyIie

ts = 07t, (65)
riae t; — TemmnepaTypa caMOBO3TrOpaHusl BElIeCTBa, Beuncisemas o . 5.1.6, €.
3.1.38.BepositHocTs (Q; (Mp)) BEIYHCISAIOT ISl BCEX 3JIEMEHTOB 00BEKTa IO (hopMyJIe
Q (M) =Q;(9) Qi (92), (66)
rae Q (01) — BEpOSITHOCTH MOSIBICHHS B I-M 3JIEMEHTE OOBEKTa XMMHUYECKH aKTHBHBIX BEIIECTB,
pearupyromux MeKIy co0oii ¢ BbIIeIeHHEM OOJIBIION0 KOJMYECTBA TEIUIA, B TEYEHUE TO1a;

Qi (92) — BEpOATHOCTH KOHTAKTa XUMHUYCCKHA aKTUBHBIX BEIIECTB B TEUCHHUE I'O/IA.

3.11.39.Bepostaoctu (Q; (91)) u (Qi (92)) Berumcnstor anamoruuno BepostHoctu (Q; (hy)) mo
dbopmyne (60), ecnmu peanusanus COOBITHI J; U Jp 00YCIOBICHA TEXHOJOTHUYECCKUMH YCIOBHSIMU
WK MEPONPHUSITHIMH OPraHM3aIMOHHOTO XapakTepa W BBIYUCIAIOT aHAIOTHYHO BEPOSTHOCTH Q
(ap) mo hopmyie (43),ecnu 3TH COOBITHS 3aBUCST OT HAJICKHOCTH 000PY/I0BAHHS.

3.1.40. Beposithocts (Q; (Mg)) pacCUMTHIBAIOT Jisi JCHCTBYIONIMX M CTPOSIIIUXCS OOBEKTOB
ananoruuno BepostHocTH (Q; (hy)) mo dpopmyie (60).

3.2. BepositHocTth (Q; (Brlf )) TOro, 4TO BOCILIAMEHSIOIIASICS CIIOCOOHOCTh MOSIBUBIIETOCS B 1-M
3JIEMEHTE 00BEKTa N-T0 YHEPTETHUECKOro (TEIIOBOr0) UCTOYHHMKA JOCTATOYHA JUIs 3)KUTAHUS K-U
roprovell Ccpelpl, HAXOMAIICHCS B 3TOM 3JIEMEHTE, ONPEHENACTCS JKCIECPUMEHTAIBHO —HIIH
CpaBHCHHEM [apaMeTPOB DSHEPreTUYECKOro (TEIUIOBOr0) MCTOYHHUKA C COOTBETCTBYIOIIUMU
MOKa3aTeJsIMU MOKAPHOH OMACHOCTU TOPOYEH CPEIbI.

k
3.2.1.Ecmu gannsie s onpenenenns (Q (Bn)) oTcyTcTBYIOT MM MX JOCTATOYHOCTH BHI3HIBAET
k
coMHenwue, To 3Hauenue BeposatHocTH (Q; (Bn)) mpunumaror pasubM 1.

3.2.2.BepostHocTs (Q; (Brlf )) IPUHUMAIOT PaBHOM HYIIIO B CIEAYIOMIMX CITydasx:

€CIM HWCTOYHMK HE CcrnocoOeH HarpeTh BemecTBO Bbimie 80% 3HadueHUs TeMIepaTypbl
CaMOBOCIITIAMCHCHHA BCIICCTBA WM TCEMICPATYPhl CaMOBO3ropaHusd BCHICCTBA, HWMCIOILICTO
CKJIOHHOCTb K TEIUIOBOMY CaMOBO3TOPAHHUIO;

CCJIM DSBHCprud, nepciaaHHass TCIJIOBBIM HMCTOYHUKOM TOpPHOYCMY BCIICCTBY (Hapo-, ra3o-,
MBIICBO3YIIHON cMecH) Hike 40%MUHUMAIBHON SHEPTHH 3a)KHUTaHHS;



€CIIM 32 BPEMS OCTHIBaHHS TEILIOBOTO MCTOYHWKA OH HE CIIOCOOCH HarpeTh TOPIOYHE BEIIeCTBa
BBIIIIE TEMIIEPATyPhl BOCIUIAMEHECHHS;

€CJIn BpeMs BOB,Z[GI\/'ICTBI/IH TCIIJIOBOI'0 MCTOYHHKA MCHBIIC CYMMBbI IEpHUOAa MHAYKIIUN I‘OpIO‘-IeI\/'I
Cpelpl W BPEMEHH HarpeBa JIOKAILHOTO O00BEMa 3TOW Cpelpl OT HadaJlbHOH TEeMIIEpaTyphl 0
TEMIICPATYypPhbl BOCTIIIAMCHCHUS .

3.3./laHHbBIE 0 MOXKAPOOIACHBIX IMapaMeTpax HCTOYHUKOB 3aKUTaHUsI IPUBENICHBI B pa3l. 5.

3.4. Ilpu o0OOCHOBaHHMM HEBO3MOXXHOCTU pacyeTa BEpPOATHOCTH TOSBJICHUS HCTOYHUKA
3)KUTAaHUS B PAcCMATPUBAEMOM JJIEMEHTE OOBEKTa C Yy4YETOM KOHKPETHBIX YCIOBUH €ro
AKCILTyaTaIluu IOMYCKAEeTCS BRIYUCIISATE ATOT HMapameTp 1o Gopmyse

Q (#3)=1-e "), (67)
rae T — BpeMs paboThI i-T0 IeMeHTa 00BEKTa 3a aHAIM3UPYEMBI TIEPUO]] BPDEMEHH, U,

T, =30300%E;* cpenHee BpeMs pabOTHI i-r0 dIeMeHTa O0BEKTAa 10 IOSBIEHUS OJHOIO
UCTOYHMKA 3akuranus, 4; (Eg — MuHUMabHAs SHEPTHUs 3aKUTaHUS TOPIOYEH CPeIbl i-T0 dIIeMeHTa
o0bekTa, JIXx).

3.5.Ipn HEOOXOIMMOCTH YUUTHIBAIOT M WHBIE COOBITHS, IPUBOIAIINE K TMOSBJICHUIO HCTOYHUKA
3a)KUTaHUs.

4. O0mme TpedGoBaHMs K MporpaMmme coopa u 00padoTKM CTATHCTHYECKHUX JAHHBIX

4.]. Tlporpammy cOoOpa CTaTHCTHYECKMX JaHHBIX pa3padaThBalOT ISl JCHCTBYIOIIUX,
CTPOSIIUXCS U MPOEKTUPYEMBIX 0OBEKTOB Ha OCHOBE aHaJIM3a MOKapHOM OIMACHOCTH MOMEIIEHUN U
TEXHOJIOTUIECKOTO 000PYIOBaHUS

4.2. Ananu3 MOXXapHOW OMACHOCTH MPOBOJAT OTIEIBHO M0 KaXJAOMY TEXHOJIOTHYECKOMY

anmapaTry, TIOMENICHHI0 U 3aKaHYMBAIOT pPa3paOOTKOM CTPYKTYpHOM CXEMbl TPUYUHHO-
CJICICTBEHHOM CBSI3M T0’KAPOB3PHIBOOMACHBIX COOBITHM, HEOOXOJUMBIX M JOCTATOYHBIX JUIS
BO3HUKHOBEHUS MOXkapa (B3pbiBa) B 00bEKTE (ariee — MOJIeIb BOBHUKHOBEHUs Toxapa). OOrumii
BHJI CTPYKTYPHO#M CXeMbl BOSHUKHOBEHHSI ITOYKapa B 3JJaHUU TTOKa3aH Ha 4epT. 2.
4.3. CTaTuCTUYECKHE JaHHBIE O BPEMEHHU CYIIECTBOBAHUS I0XKAPOB3PHIBOOMACHBIX COOBITUN Ha
JEUCTBYIONUX M CTPOSIIUXCA OOBEKTaX W BpPEeMEHU O€30TKa3HOW pabOThl Pa3IUYHBIX H3ETHI
MPOEKTUPYEMBIX 00BEKTOB COOMPAIOT TOJIBKO MO COOBITUSM KOHEYHOTO YPOBHSI, IPUBEACHHBIM HA
MOJICIM BO3HUKHOBEHHUS TIOXKapa, [JIi KOTOPBIX B METOJE OTCYTCTBYIOT aHAJIUTHYECKHE
3aBUCHUMOCTH.

n3(53)

M, (B17,) ni,(81;) 1 ,(81,)
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4.4, Ha ocHOBaHWM MOJCIM BO3HHKHOBEHHS TIOKapa IO KaXIOMY OJJIEMEHTY OO0BEKTa
paspabarbiBatoT (opMBbl cOOpa CTaTUCTUYECKON HMH(pOpPMAIMK O MPUYUHAX, PEaIn3alus KOTOPBIX
MOJKET MPUBECTH K BO3HUKHOBEHHIO MMOXKapa (B3phIBa).

4.5. CrarucTiyueckyo MH(POpPMAaLHUIO, HEOOXOAUMYIO IJs pacdyera MapaMeTpoB HaJEKHOCTH
Pa3NUYHBIX U3JEJINH, HCIIOIB3YEMBIX B IPOEKTHOM PELICHUH, COOMpAET MPOSKTHAsI OpraHU3alus Ha
AeicTByomux oobekrax. [Ipu aToM 11 HaOMIOAeHUsT BRIOUPAIOT M3/EMHs, paboTaouue B epuos
HOpPMAaJIbHOM HKCIUTyaTallil U B YCIOBUAX, HACHTUYHBIX TEM, B KOTOPBIX OyIET 3KCILTyaTUPOBAaThCsS
MIPOEKTHUPYEMOE U3JIEIHUE.

4.6. B kadectBe HWCTOYHMKOB WHPOpPMAMK O PAOOTOCTIOCOOHOCTH TEXHOJIOTUYECKOTO
000pyIOBaHUs UCTIONB3YIOT:

AKYpHaJIbl CTapIlero MAlIMHKCTA,

CTapILIero annapaTryuka;

HayaJlbHHUKA CMEHBI,

yueTa rnpobera 060py10BaHMS;

ne(eKToB,

PEMOHTHBIE KapTHl,

eKEMECSYHbIC (€©KEKBApTAIbHBIC) TEXHHYECKUE OTUCTHI;

OTYEThl PEMOHTHBIX CITYXO;

rpa K IIaHOBO-NIPEAYNPEAUTENIBHBIX PEMOHTOB;

€KEMECSIUHBIE OTYEThI 00 UCTIOIB30BAHUU 000PYIOBAHMS;

CIpaBOYHbBIE U MACTIOPTHBIE AAHHBIE O HAJAEKHOCTH PA3IMYHBIX YJIEMEHTOB.

4.7. Uctoynnkamu WHGOpPMALMKA O HAPYIIEHUH MPOTUBOMOXKAPHOTO PEXHMMa B MOMEIICHUSX,
HEHCIPaBHOCTH CPEJCTB TYLEHMs], CBA3U U CUTHAIU3ALUY SBIISIOTCS:

KHHUTa CITy’)KOBbI 00BbeKTOBOM moskapHoit yactu MBJ] CCCP;

)KypHaJI JONOJHUTEIBHBIX MEPONPHATHH MO OXpaHe 00bekTa (s OOBEKTOB, OXPaHSIEMBIX
noxapsoit oxpanoii MBJl CCCP);

)KypHaJI HaOJIIOJICHUSI 32 IPOTUBOIIOKAPHBIM COCTOSTHHEM 00BeKTa (Uil 00BEKTOB, OXPAaHIEMBIX
noxapsoit oxpanoii MBJl CCCP);

KYpHal OCMOTpa CKJIaJOB, JIaDOpaTOpuil M JpYyrux IOMEUIEHHWH Iepe] UX 3aKpbhITUEM IO
OKOHYaHUH PaOOTHI;

npeanucanud ['ocynapcrBennoro noxapuoro Hagzopa MBJI CCCP;

aKThl IOXKAPHO-TEXHUYECKUX KOMUCCHUI O IPOBEPKE MPOTUBOIOXKAPHOTO COCTOSHUS OOBEKTOB,;

aKThl O HAPYUIEHWU MPAaBUJ MOXKAPHON OE€30MaCHOCTH OpraHoB ['0CyqapCTBEHHOTO MOXKAapHOTO
Hagzopa MBJI CCCP.

4.8.11pu pazpadotke popm cbopa u 00pabOTKH CTATHCTHIECCKOW MH(POPMAIIMH UCTIOIB3YIOT:

HACTaBJICHHE [0 OpraHM3aluu MPOPUIAKTUYECKOH padoThl Ha OOBEKTaX, OXpaHAEMbIX
BOCHU3UPOBAHHON U TTpodeccruoHabHON nTokapHoi oxpansl MBJI CCCP;

ycTaB ciryx0b1 oxapHoii oxpansl MBI CCCP;

dhopmy, TpuBeCHHYIO B Ta0I. 4.

Tabmuma 4
HaumenoBa | Anamuszupyemoe | I[lopsiakoBbiit Hara u Bpemst O6miee
HUE coObITHE (PUYHHA) HOMED Bpewms T; | Bpewms (T)
ananusupye | Hanmenosa-|O003Hau| peanusanuu |0OHApYXKe | yCTpaHEHHUs | CYIIIECTBO | pabOTHI I-TO
MOTO HUE eHue COOBITUSA HUS  |(BO3HUKHOB| BaHHUS | 3JIEMCHTA
JJIeMeHTa (mpuuunbl) | (BOSHUKH | CHHS) COOBITHS | OOBEKTA,
o0BekTa OBCHUS) | TPUYHMHBI | IPUYHHBI MUH
NPUYHHEI
Komnpecco |Pazpymenu fa 1 01.03.84) 1.3.84 5 18-10
p TepBoro|e Yy3JI0B H 10-35 10-40




Kackaza neTajen
IOPIIHEBON 2 10.4.84| 10.4.84 4
TPYIITIBI 15-17 15-21
3 21.5.84| 21.5.84 5
12-54 12-59
4 17.12.84 17.12.84 3
01-12 01-15

4.9. Ha ocHOBaHMHM COOpaHHBIX JaHHBIX BBIYUCISIOT Kod(hdumuent Oe3omacHoctn Ky B
CIIeYIOIIEeH TTOCIIeI0BaTeIbHOCTH.

4.9.1. BelyucHSIIOT CpeHEe BpeMsi CYIIECTBOBAHHS MOXKAPOB3PHIBOOIACHOTO COOBITHS (To)
(cpemnee Bpemst HaXOXKICHHS B OTKa3e) Mo GopMmyiie

1 m
To=— ;Ti’ (68)

rae Tj — BpeMs CyIIeCTBOBAHUS I-TO T0’KapOB3PHIBOONIACHOTO COOBITHS, MHH;

M — o0I11ee KOJUYECTBO COOBITHI (M3 1emuil);

| — TOpAAKOBBIH HOMEP COObITHS (M31ETHs).

4.9.2. Toueunyto onenky gucnepcun (Dp) cpemHero BpeMEHHM — CYIIECTBOBAHUS
M0XaPOB3PHIBOOIIACHOTO COOBITHSI BEIYMCIISIFOT IO (hOpMYJIe

1 m
Doz—m_lz(rj -19)% (69)
j=1

4.9.3. CpenHee KBaIpaTHUECKOE OTKIOHECHUE (O10) ToucuHOi oueHKH CpPEHEr0 BPEMEHU
CYIIECTBOBAHUS COOBITUS — To BBIUMCIIAIOT 1O (hopMyIIe

1 ¢ )
OT=D=—§(T-—T). 70
0 0 \/m—ljzl PP (70)

4.9.4. 13 Tabn. 5 BeIOMpAIOT 3HaueHHE KodpduuueHra tg B 3aBUCHMOCTH OT YMCJa CTEHEHEH
cBoOoabl (M-1) mpu noBepuTenbHOi BepositHocTH [3=0,95.

Tabauua 5
m—1 1 2 Or3mn05 Or 610 10 Ot 1110 20 20
tg 12,71 4,30 3,18 2,45 2,20 2,09

4.9.5.Koadpdunuent 6e3onacuoct (Kg) (ko3hGHUIMEHT, YUUTHIBAIONIHNA OTKIOHEHHE 3HAYCHUS
napametpa To, BBIUMCICHHOTO 1o (opmyne (68), OT ero MCTUHHOTO 3HAYCHHMS) BBIYHMCIAIOT U3
bopMyIIbI

_ 1. 8%t
K =1+ BN (71)

4.9.6.1Ipu peasinzanuu B T€YCHHUE TOAA TOJBKO OHOTO COOBITHS KOA((UIIMEHT Oe30MacCHOCTH
MPUHUMAIOT PAaBHBIM €IMHHIIC.

5. OmnpenesieHue MOKAPOONMACHBIX MAPAMETPOB TEMJIOBBIX HMCTOYHMKOB HHTEHCHBHOCTH
0TKAa30B )JIeMeHTOB

5.1.IloxxapoonacHsle napaMeTpsl TEMIOBBIX UCTOYHUKOB

5.1.1.Pa3pso ammocgeprozo snexkmpuvwecmasa

5.1.LL. IIpsmou yoap monrnuu

OnacHOCTh TPSIMOTO yJapa MOJHHH 3aKJIIOYAeTCs B KOHTAKTE TOPIOYEH Cpelbl ¢ KaHaJoM
MonHuH, Temreparypa B kotopom npocturaer 30000C mpu cune toka 200000 A u BpemeHu
nevictBust okojo 100mMkc. OT mpsMoro yaapa MOJTHUU BOCIIAMEHSIOTCSI BCE TOPIOYHE CPEIbI.

5.1.1.2.Bmopuunoe 8o30elicmsue MOIHUU

OnacHOCTh BTOPUYHOTO BO3ACWCTBUS MOJHHHM 3aKJIOYaeTCsl B HCKPOBBIX  paspsjiax,



BO3ZHUKAIOIINX B PE3YJIbTaTe WHIYKIIMOHHOTO U AJIEKTPOMArHUTHOTO BO3ICHCTBHS aTMOc(hepHOTro
JJIEKTpUYECTBA Ha TPOU3BOJCTBCHHOE OO0OpYJOBaHHE, TPYOONPOBOJIBI M  CTPOUTCIBHBIC
KOHCTPYKLIMU. ODHEpPrusi HCKpPOBOro paspsaa mnpeBbimaer 250 m/[k u gocratouHa yis
BOCIIJITAMEHEHHUS TOPIOYHX BEIIECTB ¢ MUHMUMAJIBHOW dHepTrHen 3axuranus 1o 0,25]]x.

5.1.1.3.3anoc evicokoco nomenyuana

3aHOC BBICOKOTO TIOTEHIIMANA B 3JIaHUE MPOUCXOJHUT MO METAUTMYCCKUM KOMMYHHUKAIUSIM HE
TOJIBKO TIPH UX MPSMOM TMOPXKEHUU MOJHHEH, HO W TPU PACIOJIOKCHHH KOMMYHHKAIUH B
HETIOCPEICTBEHHOW OJIM30CTH OT MOJHHEOTBoAa. [lpm coOmiomeHnn O€30MacHBIX PaCCTOSTHUIM
MEXIY MOJHHEOTBOJAAMH W KOMMYHUKAIMSIMA DSHEPTUsi BO3MOXKHBIX HCKPOBBIX pa3psoB
nocturaet 3HadeHnit 100 JIx m Gosee, TO €CTh JOCTaTOYHA MJisi BOCIUIAMEHEHHUS BCEX TOPIOUYUX
BEIIIECTB.

5.1.2.9nekmpuueckas uckpa (0yea)

5.1.2.1.Tepmuueckoe Oeticmeue moKos KOPOmMKO20 3aMbIKAHUS

Temneparypy npoBognuka (tnp), °C, HarpeBaeMoro TOKOM KOPOTKOTO 3aMBIKaHUs, BHIYHCIISIOT
o hopmyne

t - t + IK23 ER BK.S

np H 1
Cnp mnp

rae t, — HadanbpHas TeMiieparypa npoBogHuka, °C;

lx; — TOK KOPOTKOTO 3aMBIKaHUsI, A;

R — conportusnenue npoBogHuka, Owm;

Tys — BpEMsI KOPOTKOTO 3aMbIKaHWs, C;

Cup — TEMI0EMKOCTb TPOBOJHHUKA, I[m@r'l[ﬂl'l;

My, — Macca IPOBOJIHMKA, KT.

BocmnamensieMocTs kKabemnsi ¥ MPOBOIHUKA C U3OJISAIIUEH 3aBUCUT OT 3HAYCHHS KPATHOCTH TOKa
KOPOTKOTO 3aMbIKaHUA |y ;, T. €. OT 3HAYCHHs] OTHOWICHUS |l ; K JUIMTEIHHO TOMYCTHMOMY TOKY
kabens wim mpoBoga. Ecim sta kparHocTe Oosbiie 2,5, Ho MeHbine 18 mus kabens u 21 s
MPOBO/IA, TO MPOUCXOIUT BOCITIAMEHEHHE TTOJIMBUHUIXJIOPUIHON U3OJISALINH.

5.1.2.2 Dnexkmpuueckue uckpwi (Kaniu memanna)

DnekTpudeckue HMCKphl (Karuid — Merajia) o0Opa3yroTcss MPH  KOPOTKOM  3aMbIKAHHU
ANEKTPOTPOBOJKH, JJIEKTPOCBApKE H TMPH IUIABJICHUH JJIEKTPOJOB DIIEKTPUUYCCKUX  JIAMIT
HaKaJIMBaHUs OOILIEro Ha3HadyeHus. PasMep kamenb MeTamia Mmpu 3TOM JocTuraet 3 MM (mpu
MOTOJIOUHOU cBapke — 4 Mm). [Ipu KOPOTKOM 3aMBIKaHUHU U JICKTPOCBAPKE YACTHIIBI BHUICTAIOT BO
BCEX HANpPABJICHUSIX, U UX CKOPOCTh He mpeBbimaer 10 u 4 MId? cooTBETCTBEHHO. Temmnepatypa
Karenb 3aBUCHUT OT BHJAa METalla W paBHA TeMIepaType IIaBieHHs. TeMiieparypa Kameib
QTIOMUHMS TIpH KOpoTKOoM 3amblkaHuu nocturaer 2500 T, Temmeparypa CBapOYHBIX YaCTHUIl H
HUKEJIEBbIX YacTHIl JaMn HakanuBaHus aocturaer 2100 °C.Pasmep kamenb mpu pe3ke MeTauia
nocturaer 15—26mmMm, ckopocts — 1 mig? temriepatypa 1500 °C.TemmnepaTtypa nyru mpu cBapke
n peske aocruraet 4000 T, mostoMy nmyra sIBIS€TCS WCTOYHMKOM 3a)KUTAHUS BCEX TOPIOYMX
BEIIIECTB.

30Ha pa3zjera YacTHIl TPU KOPOTKOM 3aMBIKAHWU 3aBUCHT OT BBICOTHI PACIIONIOKEHHUS TPOBOJIA,
HAYaJbHOW CKOPOCTH IOJIETa YaCTHIl, YTJIa BBUIETa U HOCUT BEPOSATHOCTHBIN XapakTep. [Ipu BeicoTe
pacrniosioxeHust nmpoBoaa 10 M BEpOSTHOCTH TMOMAJaHUsl YACTHUI[ Ha paccTOsHHE 9 M COCTaBIsET
0,06, M—0,45u 5 m—0,92; npu BbICOTE PACHONIOKEHUS 3 M BEPOATHOCTH MOMAAaHMs YacTHUI] HA
paccrostaue 8 m cocrasmsier 0,01, 6mM — 0,29u 4 m— 0,96, a npu BbicoTe 1 M BEpOSATHOCTH
pasnera yactun Ha 6 v— 0,06, 5m — 0,24, 4v — 0,661 3m — 0,99.

KonndectBo TemnoTel, KOTOpOE Karjisl MeTauia crnocoOHa OTHaTh TOpOYel cpene MpH
OCTBIBAaHUH JI0 TEMIIEPATYPHI €€ CAMOBOCIIAMEHEHUSI, PACCYUTHIBAIOT CJICTYIOIIUM CIIOCOOOM.

CpeHIOI0 CKOPOCTH MOJETa KAIUTH METallla [Py CBOGOXHOM maxeHun (wy), MId™”, Berancisior
o hopmyne

(72)

. = 05y 2gH, (73)
rae g=9,8l M@t — YCKOpPEHHE CBOOOIHOTO TaJCHUS;



H — BpICOTA ITafIcHUS, M.
3
O6mnem kammu Metaimia (V), M°, BRIYUCIISIOT 110 (hopmyJie

= 0524d?, (74)

riae dx — nuaMerp Karuiu, M.

Maccy kamnu (M), KT, BBIYUCIISAIOT 10 (hopmyIie

my =ViPx, (75)

rjae P — IUIOTHOCTh METaJINa, kri,

B 3aBHCHMOCTH OT MPOAOJKUTEIILHOCTH TIOJIETa KAIUTH BO3MOYKHBI TPU €€ COCTOSIHUS YKHIIKOE,
KPHCTAJUTA3AI[|H, TBEP/IOE.

Bpemst mosera kamim B pacIUIaBICHHOM (KHUAKOM) COCTOSHHM (Tp), C, PACCUHUTHIBAIOT IO
bopmyne

Vk:

C,[m T -T
p Kk H 0
T, = (n ,
P as, T, -T, (76)
rae Cp — ynenpHas TEMI0EMKOCTb pacilaBa MeTaa, I[)KR'lK'l;
My — Macca Kallll, KT,

S=0,785 di — TUTOMIA/Ib TOBEPXHOCTHU KaIlIH, M

Ty, Tnn — Temmeparypa Kaluld B Hadaje TOJeTa W TeMIlepaTypa IUIaBICHUS MeTaia
COOTBETCTBEHHO, K;

To — TeMImepaTypa OKpysKaromiei cpeas! (Bozmyxa), K;

a — koo duument Teroornaun, Br, M2 K™,

KoaddunmeHT Termnootaauu onpeaessioT B CIACIYIOIICH MOCIeI0BaTEIbHOCTH:

a) BBIYUCIIAIOT YUCIIO PeiiHonbaca mo hopmyiie

Re=% , (77)
v

riae dx — auaMeTp Karuid M;

v = 15,110° — ko3 duimpenT KHHeMAaTHIeCKO BS3KOCTH BO3AyXa mpH Temmeparype 20°C, M
irns

0) BerumcisioT Kputepuii HyccenbTa mo gopmyie

N, = 062Re%, (78)
B) BBIYHCIISIFOT KOA(GGUIIMESHT TEIIO0TIauu 110 GopMyIie
o Nun
d, (79)

roe Ag=2210 3 __ KO2(DPHUITMEHT TEIIONMPOBOHOCTH BO3IyXa, Brim K
Ecnu T<T,,, TO KOHEUHYIO TEMIIEpaTypy Karii ONpeAessioT Mo GopmyIe

alH
TK()H :TO +(TH _TO)@xp (_ﬁ H.) . (80)
p k

Bpems monera karumm, B T€UeHHE KOTOPOTO MPOMCXOIUT €€ KPUCTAJUIM3AIUs, OMPEILISIIOT 110

bopmyie
m, [C,,

1, = , 1
a5, 4T,, ~To) (81)
rae Cyp — yZAeIbHas TEIIOTa KPUCTaIN3aluy MeTasua, Jix ®r.
Ecmu 1,<1<(Tp+Typ), TO KOHEUHYIO TEMIIepaTypy KaIlll ONPEAeNsioT o hopmyie
TK()H = Tm' (82)
Ecmn 1>(Tp+Typ), TO KOHEUHYIO TEMIEpaTypy Kaluld B TBEPAOM COCTOSHHMU OHPENCIAIOT IO
bopmyie

(5
TK()H:T0+(T}’UI_TO) l}xp {_Caﬁl;[ﬁ[_(-[p*-rm)]}! (83)
k k

rae Cy — yaenbHasi TeII0eMKOCTh MeTaia, J[K Kr 1K



KomuuectBo tera (W), [k, oTnaBaemMoe Karuieil MeTasia TBEpAOMY HIIU JKHJIKOMY TOPHOYEMY

MaTepuaiy, Ha KOTOpbIH OHa MoMana, BHIYUCISAIOT M0 popmyie
W=V, Ipy [T AT, —T.,) K, (84)
rae Tc; — TemIiieparypa caMOBOCILUIAMEHEHHUS TOPIOYEro Marepuana, K;

K — ko3¢ ¢unment, paBHbI OTHOIIEHHUIO TEIIa, OTJAHHOTO TOpIOYeMYy BEIIECTBY, K SHEPIHUH,
3alaceHHOM B Karujie.

Ecnu oTCyTCTBYET BO3MOXKHOCTD orpeienenus ko puimenta K, To npuauMaiot K=1.

Bonee crporoe onpenenenre KOHEYHON TEMIEPATYPhl KAIUIM MOXKET ObITh MPOBEACHO MIPU YUeTe
3aBUCUMOCTH K03((HUIMEHTA TEIUIO0TJauu OT TEMIEPaTypHI.

5.1.2.3.Onekmpuueckue ramnvl HAKATUBAHUSA 0OWE20 HAZHAYEHUS.

[To>xapHast OMacCHOCTh CBETUJILHUKOB O0YCIIOBJIEHA BO3MOYKHOCTHIO KOHTAKTa TOPIOYEH cpefpl ¢
KOJIOOH 3JeKTpUUYECKOIl TaMIIbl HaKaJIUBaHUs, HAarPETOM BhIIlIe TEMIIEpaTyphl CAMOBOCIIIIAMEHEHHUSI
roprodeit cpeapl. Temmneparypa HarpeBa KOJOBI SJCKTPHUECKON JTAMIIOYKU 3aBHCHT OT MOIIHOCTH
Jammbl, €€ pa3MepoB U PACIOJOXKEHUS B IMPOCTPAHCTBE. 3aBUCUMOCTh MaKCHUMAaJbHOM
TeMIIepaTypbl Ha KOJIOE€ TOPU30HTAIBHO PACIIONIOKEHHON JIaMIbl OT €€ MOIIHOCTH U BpPEMEHH
NpUBEJCHA Ha YepT. 3.
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5.1.2.4 Hckpwvt cmamuueckoco 21ekmpuiecmesd

Ouepruto uckpbl (W), [k, cnocoOHOI BO3HHKHYTH TOJ JACHCTBHEM HANPSDKEHHS MEXKITY
IUTACTUHON M KaKUM-JIMOO 3a3€MJICHHBIM NIPEIMETOM, BBIUUCIISAIOT 10 3alaCeHHON KOHJEHCATOPOM
SHEpPruu U3 GopMyIIbl

W, = 05CU 2, (85)

rne C — eMKoCTh KOH/ieHcaTopa, D,

U — nanpspkenue, B.

Pa3HOCTh MOTEHIMAIOB MEXAY 3apsDKEHHBIM TEIIOM U 3eMJIeH M3MEpSIOT 3JEKTPOMETpaMu B
peaNbHBIX YCIOBHSIX IPOU3BOJCTBA.
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Ecmu W,20,4 W,,, ( Wy, [0 MuHMManbHas SHEprus 3aXWUTaHUS CPEIbl), TO HCKPY
CTaTUYECKOTO JJICKTPUIECTBA PACCMATPHUBAIOT KaK NCTOYHHK 3a)KUTAHUSI.

PeanbHyI0 OMacHOCTh MPEACTABISET ‘KOHTAKTHAs AIEKTpU3alMs JoAeH, paboTaroumx c
IBIDKYIIUMUCS ~ JAUAJICKTPUYECKUMH  MaTepuaiamMu. lIpu  CONMPUKOCHOBEHHH 4EJIOBEKa C
3a3eMJICHHBIM TPEAMETOM BO3HMKAIOT MCKpBHI C 3Heprueil or 2,5 mo 7,5 m/Ix. 3aBucuMOCTb
SHEPTUU AJIEKTPUUECKOTO paspsiia ¢ Tejla 4YejJoBeKa M OT TOTEHIHMal a 3apsloB CTATHYECKOTO
AIIEKTPUYECTBA TIOKa3aHa Ha 4epT. 4.

5.1.3.Mexanuueckue (ppuxyuonnvie) uckpol (uckpvr om yoapa u mpenus)

Pa3mepsl uMCKp ymapa W TpeHHUs, KOTOpbIE MPEACTABISIOT COOOW pacKajJeHHYIO 0 CBEYCHUS
YaCTUYKY METalula WM KaMHs, 0O0bIYHO He mpeBbimmaoT 0,5 MM, a UX Temmeparypa HaXOAHWTCS B
npezenax TeMIeparypsl IaBleHus MeTaua. TeMneparypa HCKp, 00pa3yroIuXcs IPH COyAapeHUH
METaJUIOB, CIIOCOOHBIX BCTYNATh B XMMHYECKOE B3aWMOJCHCTBHE APYT C APYrOM C BBIICICHHEM
3HAYUTEIBHOTO KOJHMYECTBA TEIUId, MOXET IMPEBBIIIATh TEMIIEPATypy IUIABJICHHUS M TOATOMY €e
OTIPEIENISAIOT YKCIICPUMEHTAIBHO HITH PACUETOM.

KonnuecTBo TEIUIOTHI, OTIaBa€MO€ MCKPOIl IIPU OXJIXKICHUU OT HAYAJILHON TeMITEpaTyphI Ly 10
TeMIIepaTypbl CaMOBOCILJIAMEHEHHS TOpioYel cpensl t.; BbUucisior HO ¢Gopmyre (84), a Bpems
OCTBIBaHUS T — CIEAYIOIIMM 00pa3oM.

OtHomenue temrnepatyp (Oy) BBIUUCISIOT 10 GopmyIie

@ — tH - tC@
" (86)
H 8
rae t, — temmeparypa Bosnyxa, °C.
Koodduumenrt temwmooraaun (@), Brir2K ™, Beraucisior o gopmyiie
o =188/w, (87)
rJ1e W, — CKOpOCTb IT0JIeTa HCKpbI, M,

Ckopoctb uckpbl (W), oOpasyrorieiicss mpu yaape CBOOOTHO MaJaroIIero Teja, BRIYUCISIOT 110

dhopmyne

W, =2gH, (88)
a MpH yz1ape o Bpalarolieecs Teao 1no popmyie
w, = 2nh[R, (89)

rie N — yacToTa BpalleHus,, c'l;

R — panuyc Bpamaromerocs Tena, M.

CKopocTh TIOJIeTa UCKP, 00pa3yromMXcs MpU padoTe C yAapHBIM WHCTPYMEHTOM, MPUHUMAIOT
paBHOi1 16 ME’l, a C BBICEKAeMBIX MpPH X0oAb0e B 00yBH, MOAOUTON METAIUTMUECKUMU HAOOMKaMU
wny reo3aamu, 12 md ™,

Kpurepuit bro Beraucisiror mo ¢popmye



B =5 (90)

rae d, — Iuamerp UCKpHI, M;
Ay — K03 UIMEHT TEIIONPOBOAHOCTH METAJIa UCKPBI IPH TEMITEPaType CaMOBOCIIAMEHEHHUS
roprodero Bemectsa (t.;), Br M K™,
[To 3HaYEHUSM OTHOCHTEIBHON W30BITOYHON Temreparypbl O, U KpuTepust Bj ONpeAessioT Mo
rpaduky (uept. 5) kpurepuii Dypre.
&
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JITMTETIbHOCTD OCTHIBAHUS YaCTUIIBI MeTailia (T), ¢, BEIYHUCISIOT 1O (hopmyIie
- I:O 2
T _E |]jucupu’ (91)
rae Fo — kpurepuii @ypee;

Cy — TEIUIOEMKOCTh METajula HCKPBl IIPH TEMIIEpaType CAaMOBOCIUIAMEHEHUS TOPHYEro

BEIIIECTBA, IL)KRr'l[II'l;

Py — IUIOTHOCTh METajlla UCKPHI MPH TEMIepaType CaMOBOCINIAaMEHEHUS TOPIOYETo BEIIECTBA,
kri,

[Ipy HanmUuuM SKCHEPUMEHTAIbHBIX IAHHBIX O IMOPKUTAIOUIeH CHOCOOHOCTH (GPHUKIMOHHBIX
UCKp BBIBOJ 00 WX ONAacCHOCTH Ui aHAJM3UPYEMOHl roprodeil cpenbl AOIMyCKaeTcsl nenath 0e3
MIPOBEJICHUS PaCUETOB.

5.1.4.0mkpvimoe naams u uckpol osueamernetl (neueti)

[locxapHast omacHOCTh IUJIaMEHH OOYCIIOBJIEHA WHTEHCHUBHOCTBIO TEIJIOBOTO BO3JIEHCTBUS
(MIOTHOCTBIO ~ TEIJIOBOTO — MOTOKA), IUIOIIAABI0  BO3JCHCTBHSA, OpUCHTAIMEHl  (B3aMMHBIM
pachojoKeHHeM), TEePHOJANYHOCTBI0 M BPEMEHEM €ro BO3JCHCTBHS Ha TOPIOYHME BEIIECTBA.
[T10THOCTh TEIUIOBOrO TOTOKA AU(PPY3UOHHBIX TUIAMEH (CIIUYKH, CBEYH, Ta30BOW TOPEIIKH)
cocrapiser 18—40 kBrt?, a NpeIBApUTEIILHO TIEpEMENIaHHbIX (MasyIbHBIC JIAMITBI, T'a30BbIC
ropenkn) 60—140kBrm? B Tabi1. 6 npuBEICHBI TEMIIEPATYPHbIC H BPEMEHHBIE XapaKTCPHCTHKI
HEKOTOPBIX TUTAMEH U MAJIOKAJTOPUIHBIX HCTOYHUKOB TEIUIA.

Tabauma 6
HaumMenoBanwue ropsiero Bemiecta (u3nenus) wim | TemmepaTtypa miiameHu | Bpems ropenus
MI0YKapOOIaCHOM onepariu (tnenus wnum Harpesa), °C| (TneHus), MuH
JIerkOBOCIUTAMEHSIOIINECS M TOPIOYNE KUIAKOCTH 880 O
JlpeBecrHa U IECOMTUIOMATEPUAITBI 1000 —
[TpupoaHbIe ¥ CKUKEHHBIE Ta3bl 1200 —
I'a3oBas cBapka merasia 3150 —
["a3oBas pe3ka metaiia 1350 —
Tneromas nanupoca 320—410 2—2.,5
Tneromas curapera 4200 460 26—30
Topsimias cruyka 60001 640 0,33




OTKpBITOE TIaMsI ONTACHO HE TOJILKO MPH HEMOCPEICTBEHHOM KOHTAKTE C TOproUeii cpenoil, Ho 1
npu ee oOydeHnu. IHTeHCHBHOCTD 00TydeHus (p), BTN, BBIMHCIISIOT 110 dbopmyie

T, Yorr NV
g9, =57¢,, [HJJ —(16“0j ® 1 (92)

rae 5,7 —kodppunreHt uznydeHus: abCoNOTHO YePHOTO Tena, Brr K™
€qp — MPUBEJIEHHAs CTENIEHb YEPHOTHI CUCTEMBI

€ =i+1—1
wI\e, e Y (93)

6

€4 — CTEIEHb 4epHOTHI (hakena (mpu ropenuu aepesa pasHa 0,7,Hedrenponykros 0,85);

€ — CTETECHb YEPHOTHI 00 Ty4aeMOro BEIIeCTBA MPUHIUMAIOT IO CIIPAaBOYHOMU JIUTEPATYPE;

Ty — Temnepatypa ¢akena miameny, K,

Tz — Temmeparypa Toprvero BemecTna, K;

$ 19— k03P HUIHEHT 0OTyIEHHOCTH MEXAY U3ITydaronieil n 00iryqaeMoii OBEPXHOCTSIMH.

Kputnueckue 3Ha4eHUSI HTHTEHCUBHOCTH OOJIyUEHUS B 3aBUCUMOCTH OT BPEMEHU OOTyUYeHUS st
HEKOTOPBIX BEIIECTB IPUBEIACHBI B Ta0M. 7.

[ToxkapHast OaCHOCTH MCKP MEYHBIX TPYO, KOTEIBHBIX, TPYO MapOBO30B U TEILIOBO30B, a TAKKE
APYTUX MAIlluH, KOCTPOB, B 3HAUUTEILHOW CTETICHH OMPEACISICTCS UX Pa3MEpPOM M TeMIIePaTypOi.
YCTaHOBIEHO, YTO HMCKpa OUAMETPOM 2 MM TOKapooNacHa, €CIM UMEET TEeMIIepaTypy OKOJIO
1000, auamerpom 3 MM—800 T, nmamerpom 5 MmM—600 C.

Temnmoconepxanue u BpeMsi OCTBIBAHUSI UCKPBI A0 OE30MACHOCTH TEMIIEPATYPhI BBIYUCISIOT 110
dbopmynam (76 u 91).IIpu 3TOM AHaMETP UCKPHI MPUHUMAIOT 3 MM, a CKOPOCTD IOJIeTa HCKPBI ((),),
M3, BBIMHCISIOT 110 bopmye

®, =/050] +5H, (94)

r71e W — CKOPOCTh BETPa, ME'l;
H — BrIicoTa TPYyOHI, M.

Tabmuna 7
Marepuan MuHuManbHasi HHTEHCUBHOCTH 00JTydeHus, BT[M'Z,
TIPH MTPOJIOJKUTEIIEHOCTH O0JTydeHUs, MHH
3 5 15
JlpeBecuna (cocHa BiaakHOCTBIO 12%) 18800 16900 13900
JlpeBecHO-CTpyXKeuHasl IJIUTA TUIOTHOCTHIO 13900 11900 8300
A17 krli®
Topd OpukeTHbIN 31500 24400 13200
Topd xyckoBoi 16600 14350 9800
XJI0IOK-BOJIOKHO 11000 9700 7500
CHoUCTBIA MIACTHK 21600 19100 15400
CTeKIO0IIIaCTHK 19400 18600 17400
[Tepramun 22000 19750 17400
Pesuna 22600 19200 14800
VYromns O 35000 35000

5.1.5.Hazepes seujecms, omoenvHvix Y3108 U NOBEPXHOCHIEN MEXHOIOSUYECKO20 000PYO0B8ANUs
TemmepaTypy HarpeBa 3JIEKTPOIPOBOJA MPU BO3HHKHOBEHHH Ieperpy3kH (ty), °C, BBIYUCISIIOT
o hopmyne

| 2
te =t +(ﬁ} (toe =t ) (95)

rae t,n — HOpPMaTHBHAs TeMIEpaTypa Cpelabl Ul MPOKIAJAKH INPOBOJAA, IPHUHUMAETCA B



COOTBETCTBHUH C TPABUIIAMH JIEKTPOOOOPYAOBaHUs, yTBEepKAeHHbIME [ ocaHepronaazopom, °C;
| — (axTHUeckuii TOK B IPOBOIHUKE, A;
txn — HOpMaTUBHAsS TeMIIepaTypa KUkl NeKTpornpoBoa, °C;
| ton — JOMYCTUMBIN TOK B TIPOBOJHUKE, A.
Temmeparypa rasza mpu CKaTHM B KOMIpeccope M oTcyrctBuu ero oxnaxaenus (7), K,
BBIYHCIISIIOT TIO (popMyJie
P, (k-1)/k
T, =T, , (96)
PH

rae 7T, — Temneparypa rasa B Hauajie cxatus, K;
P, P, — naBlieHHE raza B KOHIIE M HaYaj€ CXKaThI, Krmi'z;

k — moxka3zatens aguabarbl (paBeH 1,67 u 1,4 COOTBETCTBEHHO ISl OJHO- U JIBYXaTOMHBIX
rasos).
J1Jiss MHOTOQTOMHBIX Ta30B MMOKA3aTeb ainadaThl BEIYUCISIIOT IO (hopMyIie
k= Cp /C,, (97)

rae C,, Cy — n300apHasi © U30XOpHAs yJEIbHBIE MACCOBBIC TEIIIOEMKOCTH Ta30B, I[)KRr'l[K'l.
TemmepaTypy HarpeBa 53JEKTPUYECCKMX KOHTAaKTOB TIPH BO3HHMKHOBCHHH ITOBBIIICHHBIX
MEPEXOAHBIX CONMPOTHBIICHHH (i), °C, BBIUUCISIOT 110 (hopMyJIe
= _T
=ty +——|1-e ™ |, (98)

t
H.K cp
S

rze t,, — temmneparypa cpensl, “C;

T — Bpewmt, C;

Ty — MOCTOSIHHASI BpEMEHH HarpeBa KOHTAKTOB, C;

P — sniektpudeckast MOITHOCTD, BBIJICISIFONIASICS B KOHTAKTHBIX Mepexoaax, Br;

S — mIomnaab MOBEPXHOCTH TEINIOOOMEHa, M2;

Ol oo — OOMIHIA KOA((PUIIMEHT TeTTO0TAAuH, BrrE ™

Jlo MakcuMaIbHOM TeMIIEPaTyphl KOHTAKTHI HATPEBAIOTCS 32 BPEMS

T =51,. (99)

DNEKTPUUECKYI0 MOIIHOCTh (P), BBIACISIONIYIOCS B KOHTAKTHBIX TEPEXO0/aX BBIUMCISIOT IO

dbopmyne

P=I Diui. (100)

rae | — Tok B cety, A;

U; — majieHue HaMpsKCHUS B -1 KOHTAKTHOW Mape B 3JICKTPUYECKOM KOHTaKTe, B;

1 — KOJINYE€CTBO KOHTAKTHBIX Map B KOHTAKTE.

3HaueHUE TMAaJICHUsI HaNpsOKEHUW Ha KOHTAKTHhIX mapax U; Juis neraneil U3 HEKOTOPBIX
MaTepHuasoB MPUBEACHBI B Ta0JI. 8.

Tabnuua 8
HaumenoBanue AmtoMuHuR I'padur JlaTyHb Mens Cranb
Marepuana
AroMuHUN 0,28
I'padur 3,0 3,0
Jlatynp 0,63 2,4 0,54
Menb 0,65 3,0 0,60 0,65
Crasp 1,4 1,6 2,1 3,0 2,5

KoadpduipieHT TermmooOMeHa BBIYHCIAIOT B 3aBUCHMOCTH OT TEMIEpaTypbl KOHTaKTOB IIO
bopmynam:



o 5= 407 3, . —t,, ecu t,, <60 °C; (101)

O 5, = 1163 P20 ecau t,, >60 °C. (102)
[TocTosiHHYIO BpEMEHH HarpeBa KOHTaKTOB BBIYHUCISIOT O (hopMyIie
_ Cm
TSy (103)

o6y
rae C — ynenbHas MaccoBasi TEINIOEMKOCTh MeTallla KOHTakToB, Ik Kr 'l[K'l;

M — Macca KOHTAaKTOB KT.

Pacuer t,; mpoBoasT B cieayromled mnociienoBarenbHOCTU. s 3amaHHON TeMmeparypsl by
BBIUUCIISIOT Qo U C, @ 3aTeM 1o opmysie (98) Beraucisior ty, . Eciin BEIOpaHHOE U BBIUHCICHHOE
3HaueHUs 1, , OTIMYaroTCs Oonee ueM Ha 5%, To BRIYHCIEHUE HEOOXOAUMO TIOBTOPHTb.

TemnepaTypy TOINIMITHUKA CKOJBXKEHUS TMPH OTCYTCTBHM CMa3KH | IPHUHYIATEIHHOTO

oxnaxaeHus (tyc), °C, BBIYUCIAIOT 110 GopMyJae
T

t o=t +—2 (1-e ™), (104)
a 6,5
rae t., — remmnepatypa cpensl, °C;
0=0,44fNdn— koaddurrent momHocTH, BT;
f — KO3 dUIMEHT TPEHHS CKOBKCHHUS,
N — cuna, nefcTByOIIast Ha OIITUITHHK, KT
d — nuamerp muna Bajia, M;
71 — 4acToTa BpallCHUs Baja, MI/IH_l;

S — momaak MOBEPXHOCTH TEIUIOOOMEHA (ITOBEPXHOCTH MOIIUITHIKA, OMBIBAEMasi BO3IYXOM),

M,
T — Bpem:Aa pa6OTBI MOAIIMUITHHKA, C,
mC
Tn= a [§. — [OCTOSHHAs BPEMCHU HArpeBa MOALINITHUKA, C;
o0ow —=m

M — Macca DOAIINIHUKA, KT.
BpeM;{ Harpe€Ba MOoAIINITHUKA (T), C, 10 3aJaHHOH TEMIIEPATYPHBI BBIYUCIAIOT 11O (bopMyne
T=1,In a
=1, : (105)
a-a 06wy S(tn.c - tcp)
IIpakTnuecku npu T = ST, TeMIeparypa MOAIINWIHUKA JOCTUTAaeT MaKCUMalbHOTO 3HAYEHHS,
BBIYHCIISIEMOTO I10 (1)0pMYJ'Ie

tmax = tcp + L .
B B (106)

B ¢opmynax (106, 107, 108ko3ddurpeHT TemioooMeHa o gy BEIMUCISIOT Mo hopmynam (101
wim 102).

[TocnemoBaTenbHOCTh pacyeTa TEMIEpaTypbl MOIIIMITHAKA aHATIOTHYHA PACUeTy TEMIIEPaTyphI
HarpeBa KOHTaKTOB.

5.1.6 Haepes sewjecms npu camoso3eopanuu

MuHMMaIBHYIO TEMIEPaTypy Cpeibl, MPH KOTOPOil MPOUCXOMUT TEIIOBOEC CaMOBO3TOpaHHE,
BBIYUCIISIIOT U3 BBIPAKEHUS

(107)
a BpEMsI Harp€BaHus BEIICCTBA 1O MOMCHTA CaMOBO3I'OPAaHUs U3 BEIPAXKCHHUA

1
lgt, =E(AB —lgt.), (108)

rae tc — Temmneparypa okpyxaroriei cpensl, °C,;
Tc — BpeMsl Harpesa, 4,



Ap, A, Ny, N, — dMIIUPUYECKHE KOHCTAHTHI,
S— ynenbHas MOBEPXHOCTH TE, M
S= E = 1' + 1 + E
vV U Te h) (109)
rae F — monHast HapyKHasi TOBEPXHOCTH Tea, M2;

V — 00BeM Tela, M3;

[, b, h — pa3mepsl Tena BIOJb COOTBETCTBYIOIICH KOOPIWHATHOM OCH, M; HampuMmep, s
NPSIMOYTOJIBHOTO Tapajuienenuneaa, |— mmuHa, b — mmpura, h — BbICOTa; IS HHIMHIPA.
I=b=D, h —ssicoTa; ans mapa: |I=b=h=D,, u 1. 1.

5.2.VIHTEeHCUBHOCTH OTKA30B 3JIECMEHTOB 00OPY/I0BaHUS, IPUOOPOB U alapaToB

3aBUCHMOCTh HHTEHCHBHOCTH TOBPEKICHUN 000pYIOBaHUs, INPHUBOMAIIAX K B3PHIBY, OT
B3pBIBOOMACHON KOHIIEHTPALMU /ISl TPOU3BOJCTBA JWBUHMJIA, METaHA, JTHJICHA M aMMHaKa
npuBeicHa Ha 4epT. 6.
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5 — KOHJIEHCATOpBI; 6 — eMKOCTH; 7 — TPYObI




Yeprt. 6

MHTEHCUBHOCTh OTKA30B PA3IUYHBIX 3JIEMEHTOB TEXHOJOTHYECKHX allapaToB W 3allUTHBIX
YCTPOWCTB omnpeaenstoT no tadn. 9, 10.
Tabmuma 9
NHTEHCHBHOCTH 0TKAa3a 3JIeMEeHTOB

WnrencusHocTh oTka3oB (A[10°).4™
HanmenoBanue 3ieMeHnTa Hwxunii npenen Cpennee BepxHuuii
3HAYCHHUE npeaen
MexaHndeckue 3JIeMeHTHI
I'mnp3el 0,02 0,045 0,08
Juddepennmanst 0,012 1,00 1,58
3aKHMBI 0,0003 0,0005 0,0009
Konbua nepemeHHOr0 ceyeHus 0,045 0,55 3,31
KopoOxu koneH4aroro Bana 0,1 0,9 1,8
Kopobxu nepenau:
COEIMHUTENbHBIE 0,11 0,2 0,36
CEKTOpHBIE 0,051 0,912 1,8
CKOPOCTHBIC 0,087 2,175 4.3
Kopmyca 0,03 11 2,05
MydThr:
CLEILICHUS 0,04 0,06 1,1
CKOJIBKEHUS 0,07 0,3 0,94
Orpannuutenu 0,165 0,35 0,783
OrpaHuunTeNTbHBIE CMEHHBIC KOJIbIIA - 0,36 -
[IpoTuBoOBECHI:
OomnpIIHe 0,13 0,3375 0,545
MaJibie 0,005 0,0125 0,03
[Ipy>xunbI 0,004 0,1125 0,221
[IpuBoasr:
CO IIIKUBOM - 0,16 -
JOTIOTHUTEITFHOTO CEPBOMEXaHU3Ma 0,86 12,5 36,6
OOBIYHBIX CEPBOMEXAHNU3MOB 0,86 12,5 36,6
0oJiee SIKOHOMUYHBIC 0,6 3,3 18,5
MeEHee 0,17 1,8 9,6
[IpuBoaHbBIE peMHHU TIepeaay - 3,6 -
IMoammumuuky.
[IAPUKOBBIC 0,02 0,65 2,22
COCTMHUTEIIBHBIX MYy(PT 0,008 0,21 0,42
POJIUKOBEIE 0,2 0,5 1,0
[TaprKOOIIUITHUKH
MOILHBIE 0,072 1.8 3,53
MaJIOMOIITHBIE 0,035 0,875 1,72
Peccopsl masiomoInbie - 0,112 -
Ponuku 0,02 0,075 0,1
CoenuHeHUS.
MEXAHUYECKUE 0,02 0,02 1,96
BpaLIAIOIIUECs 6,89 7,50 9,55
rastaple 0,0001 0,004 1,05
CoenuHHUTETHHBIC KOPOOKH 0,28 0,4 0,56
CepBOMeEXaHU3MBI 1,1 2,0 3,4




CrepxHH 0,15 0,35
Y CTpolcTBO CBA3M:
HaIrpaBJICHHBIC 0,065 1,52
MTOBOPOTHBIE 0,001 0,025
rubkue 0,027 0,039
JKECTKHE 0,001 0,025
OUIBTPHI MEXaHUYECKHE 0,045 0,3
[ectepuun 0,002 0,12
HlTanru myHxepa - 0,68
[TudTe:
C Hape3Koi 0,006 0,025
HaIPaBJISIOIINAE 0,65 1,625
[NapHupbl YyHUBEPCATIbHBIE 1,12 2,5
Taccu - 0,921
DKCICHTPUKH 0,001 0,002
[Ipy>xunbI 0,09 0,22
TemnooOMeHHUKHI 2,21 15,0
['anpaBnuyueckre ¥ MHEBMATUYECKUE IIEMEHTBI
Huadparmsr 0,1 0,6
HcTouHnKHM MOIIHOCTH THAPABINYECKHE 0,28 6,1
3aABUKKH KJIAIIAHOB 0,112 51
3aBUKKH BO3OYKICHHS 0,112 0,212
KnanaHsr:
IIIApUKOBBIE 1,11 4,6
phIYaKHBIE 1,87 4.6
HarpyXeHHbIC 0,112 57
CBEPXCKOPOCTHBIE 1,33 3,4
00XO/IHEBIC 0,16 2,24
CTOTIOPHBIE 0,112 2,3
KOHTPOJIbHBIE 0,24 1,9
JTpCHAKHBIC - 0,224
HAIlOJIHUTEILHBIE 0,1 0,112
[IOILIaBKOBBIE 5,6 8,0
TOPIOYETO 1,24 6,4
JTABJICHUS 0,112 5,6
NepBUYHBIC 0,165 6,3
JIBUTATEII - 37,2
perymnstopa - 0,56
pasrpy304HbIC: 0,224 5,7
JABIIEHUS 0,224 3,92
TEPMUYECKUE 5,6 8,4
pe3epByapHbIC 2,70 6,88
CEJICKTOPHBIC 3,7 16,0
PEryJINpPOBOYHbBIE 0,67 1,10
PY4YHBIE TIEPEKITIOYAIOIINE 0,112 6,5
CKOJIBL3SIIHEC 0,56 1,12
MTOJI3YHKOBBIE - 1,12
COJIEHOUTHBIE: 2,27 11,0
TPEXXOIOBBIC 1,87 4.6
YETBIPEXXOJOBBIE 1,81 4,6
HUMITYJIbCHBIC 2,89 6,9

0,62

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

0,1
2,6
12,0

0,004
0,42
18,6

0,9

19,3
44,8
2,29

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

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

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

19,7
7,41
7,22
9,76




HepenycKHbIe 0,26 0,5 2,86
pasrpy304HbIC 3,41 57 15,31
CepBoKJamanbl 16,8 30,0 56,0
ManomeTpsl 0,135 1,3 15,0
MoTopsl THIpaBINYECKUE 1,45 1,8 2,25
Harumerarenn 0,342 2,4 3,57
Hacocbl ¢ MalImHHBIM IPUBOJIOM 1,12 8,74 31,3
[Topmiau rugpaBIHYECKUE 0,08 0,2 0,85
[TpuBoab! MOCTOSTHHOM CKOpPOCTH 0,3 2,8 6,2
ITHEBMATHYECKHE
[Ipoknanku:
pOOKOBBIC 0,003 0,04 0,077
NPONHUTAaHHBIC 0,05 0,137 0,225
n3 ciuiaBa “Mouenp” 0,0022 0,05 0,908
KOJIbLIEOOpa3HbIe 0,01 0,02 0,035
¢enonoBsIe (MIaCTMACCOBBIE) 0,01 0,05 0,07
PE3UHOBBIC 0,011 0,02 0,03
Perynstopsi:
JaBIICHUS 0,89 4,25 15,98
TUAPABIHYCCKUE - 3,55 -
ITHEBMATHYECKHE 3,55 7,5 15,98
PesepByaphbl rumpaBindeckme 0,083 0,15 0,27
CunbhoHsl 0,09 2,287 6,1
CoenuHenus.
THJIPABIUYECKUE 0,012 0,03 2,01
[THEBMATUYECKUE 0,021 0,04 1,15
CoenuHAUTETHHBIC MYy(PTHI THIPABINYECKUE - 0,56 -
TpyOompoBoab! 0,25 1,1 4,85
Hunuaapsr 0,005 0,007 0,81
[{umuHIpHl THEBMATHYECKHE 0,002 0,004 0,013
Imanru:
BBICOKOTO JaBJIEHUSI 0,157 3,93 5,22
ruoxKue - 0,067 -
[THEBMATUYECKUE - 3,66 -
Tabmuma 10
NHTEHCHBHOCTD OTKA30B 3alIUTHBIX YCTPONCTB
HaunmenoBanue 3rieMeHTa CpenHee 3HaYCHHE UHTCHCUBHOCTH
orkasos (\ACP), u™
Wuaukatopbl  B3pHIBOB ~ ABTOMATHUECKUX  CHCTEM 0,25
noasiieHus B3pbiBoB (ACIIB)
bnoku ympaBieHus: aBTOMaTHYSCKUX CHUCTEM TIOIaBIICHHUSI 0,12
B3pBIBOB (Ha KaKIbI KaHa)
T'upponymku I'TI (ACIIB) 0,27
Opocurenn AC (ACIIB) 0,32
ITnameorcekarenu [10 (ACIIB) 0,39
Kab6emu (ACIIB) 0,047
[IpenoxpanuTenbHble MEMOpPaHBI 0,0112

IIPUJIO’KEHUE 4



Cnpasounoe

METO/]I OHEHKHA YKOHOMHUYECKOW Y®®EKTUBHOCTH
CUCTEM IMOXXAPHOM BE3OITACHOCTH

1. DxoHoMuueckas oneHka 3p(HEKTUBHOCTH 3aTpaT Ha oOecredeHue MoKapHoi 0€30MacHOCTH

1.1. 3¢ dexTuBHOCTH 3aTpaT Ha oOecreueHNe MOKapHOH 0€30MaCHOCTH HApOIHOXO035HCTBEHHBIX
OOBEKTOB SIBIIIETCA O0S3aTelNbHBIM YCIOBUEM NIPU TEXHUKO-DKOHOMHYECKOM OOOCHOBaHUU
MEpONPUATHH,  HalpaBIEHHBIX HA  MOBBIIIGHWE MOXKapHOH  Oe3omacHocTH.  Pacuers
HKOHOMMYECKOTO 3 (deKTa MOTYT HCIOIb30BATHCS IPU OMPEICICHUN 1IE€H Ha HAyYHO-TEXHUUECKYIO
MPOAYKIUIO TPOTHBOIIOKAPHOTO Ha3HAYCHHUS, A TAKXKe 11 0O0CHOBAaHUS BBIOOpA MEPOIIPHUIATUIN O
oOecreueHnIo oKapHOH 0e30MacHOCTH MpU (POPMUPOBAHUH TIJIAHOB HAYYHO-UCCIIETOBATEIBCKUX
U OIBITHO-KOHCTPYKTOPCKUX pabOT, SKOHOMHYECKOT'O M COIIMATIBLHOTO PAa3BUTHUSI OOBEKTOB.

OddekTUBHOCTH 3aTpaT Ha O0O0CCTIEUYCHHE TOXKAPHOM OE30MacCHOCTH OMpEaesieTCs] Kak
COIMAJbHBIMU  (OICHMBAECT COOTBETCTBHE  (DAKTHUECKOTO  TIOJIOKEHHS  YCTAHOBJICHHOMY
COI[MAJIPHOMY HOPMATHBY), TaK M SKOHOMHYCCKMMH (OI[CHUBACT JOCTUTACMbIH 3KOHOMHUYCCKHI
pe3y/IbTaT) MOKa3aTeIAMHU.

DOxoHOMHYECKUH A(DQeKT oTpaxkaeT coO0W NPEBHIICHUE CTOMMOCTHBIX OIIEHOK KOHEUYHBIX
pe3yabTaTOB HaJl COBOKYITHBIMH 3aTpaTaMu PeCypCOB (TPYIOBBIX, MAaTEPHATbHBIX, KATUTAIbHBIX U
1p.) 3a pacdyeTHbIi neproa. KoHeYHbIM pe3ysIbTaTOM CO3/IaHUs M MCIIOIb30BaHUs MEPOIIPHUSTHIA 110
00€ECTIeYeHNIO TOXKapHOH 0€30MacHOCTH SBIISICTCS 3HAYCHHE MPENOTBPAIEHHBIX MOTEPh, KOTOPHIE
PacCUUTHIBAIOT MCXOMS W3 BEPOSITHOCTH BO3HUKHOBEHHS TOXKapa U BO3MOXKHBIX SKOHOMHUYECKUX
MOTEPh OT HETO JI0 ¥ MOCTe pealn3alui MEPOIIPUATHS 10 00ECTIeUeHHIO OXKapHOW 06e301acHOCTH
Ha oObekTe. YucreHHOe 3HAYeHHE 3aTpaT Ha MEPONPHUATUS MO OOECHEUYEHHUIO0 IOKAPHOU
0€30MaCHOCTH OTIPEIEISIETCS] HA OCHOBE OYXTalTepCKON OTYETHOCTH OOBEKTa 3AIUTHI.

1.2. 3arpatel Ha oOecreueHre MOKAPHOW OE30MacHOCTH CleAyeT cuuTath d(HPEKTUBHBIMU C
COLIMAJILHOW TOYKHU 3PEHUs, €CIM OHM OOECIIEYMBAIOT BBHIMOJIHEHUE HOPMATHBA IO HUCKIIOYEHUIO
BO3JICHCTBUSL Ha JIOJIeH OMacHbIX ()aKTOPOB MOXkapa, YCTAHOBIEHHOTO HACTOSALIMM CTaHAApTOM
(pa3n. 1w npunoxenue 2).

1.3. OxoHomuueckuit 3pdekT ompenenseTcs Mo BCeMY IHUKIY pean3alldd MEPOINPHUATHS 110
00€CIIeYeHNIO TOKAPHOM 0e30MacHOCTH 3a PAacyYEeTHBIM MEepHoJ] BpeMEHH, BKJIIOYAIOUINNA B cels
BpeMs MPOBEICHUS HAYyYHO-HUCCIIEI0BATENbCKUX M OMBITHO-KOHCTPYKTOPCKUX PadOT, OCBOEHUE U
MIPOU3BOJICTBO DJIEMEHTOB CHCTEM W MEPONPUATUH MO 00ECIEeYEeHUIO MOKapHOH 0e30MacHOCTH, a
TaK)Ke BpeMsl UCII0JIb30BaHUs PE3yJIbTaTOB OCYILECTBICHUS MEPONIPUATHS HA OXPAHIEMOM OOBEKTE.

3a HavaJbHBIN ToJl pacueTHOrO MEepUoJia MPUHUMALCTCS roJ] Hayana GUHAHCUPOBAHUs padoT 1o
OCYILIECTBICHUIO MeporpusaTus. HauanoM pacueTHoro mepuoja, Kak MpaBUIO, CUUTAETCS MEPBBIN
T'OJl BHIMIOJIHEHUS! HAYYHO-UCCIIEI0BATEIbCKIX U OMBITHO-KOHCTPYKTOPCKUX paboT. KoHeuHsld Tox
pacueTHOro TmepHuofa ONpeAeNseTcss MOMEHTOM 3aBEpIIEHHUs HCIOIb30BAaHUS PE3YJIbTAaTOB
OCYILIECTBICHHUsSI MeponpusaTHs. KOHEUHbBI TOA HCIOJIBb30BaHUS PE3YJIbTaTOB MEPONPHUATHS TI0
o0ecreueHnIo TMOoXapHOil 0e30MacHOCTH ompeensercs pa3pabOTYMKOM U COTJIACOBBIBAETCS C
OCHOBHBIM  3aka3umkoM  (motpeOutenem). Ilpu  ero  yCTaHOBJIIGHHH  IIEJIECOOOpa3HO
PYKOBOJICTBOBAThCSI: ITUIAHOBBIMM CpPOKaMHU 3aMEHBI 3JIEMEHTOB CHCTEM M MEpONPUATUN IO
o0ecreYeHnIo oXapHO! 0€30IacHOCTH; CPOKAMHU CITYXKOBbI 3JIEMEHTOB M CUCTEM I10 00eCIIeUeHUI0
MOXapHO#t 6€30MacHOCTH (C y4eTOM MOPAJIbHOTO CTAPCHUS), YKa3aHHBIMH U JJOKYMEHTAIIUHM HA HUX
(T'OCT, OCT, TY, nacopt u Ap.); IKCIIEPTHOIH OLIEHKOW IPU OTCYTCTBHU HOPMATHBOB.

1.4. Tlpu mnpoBeACHUU pPACUETOB SKOHOMHUYECKOTO d(dekra pasHOBpPEMEHHBIE 3aTpaThl M
pe3yabTaThl TMPHUBOJATCS K €AMHOMY MOMEHTY BpeMEHH—pacdeTHOMY Toay. B kadectBe
pacyeTHOro roja MPUHUMAETCS TOM, MPEANISCTBYIONINI Hayaly MCIOJb30BAHUS MEPONPUSATHUS IO
obecrieyeHnIo TMoKapHOi Oe3zomacHocTu. I[lpuBeneHUe BBIOIHIACTCS YMHOXXEHHEM 3HAaYCHUN
3aTpaT W Pe3yNbTAaTOB MPEAOTBPAIICHHBIX IMOTEPh COOTBETCTBYIOIIETO Toja Ha KO3PPHUIHEHT
nuckoHTHpoBaHus (Ot), BBIYHUCISIEMBIi 10 GopMmyiie

at=@1+E)'PT, (110)



rne £ — HOpMaTUB MNpPUBENCHHUS Pa3HOBPEMEHHBIX 3aTpaT M Pe3ylIbTaTOB, YHCICHHO pPaBHBIN
HOopMaTHBY 3()(HEKTUBHOCTH KAaUTaIbHBIX BioxeHnuil (E=F,=0,1);

tp — pacueTHsIi rox;

t — rox, 3aTpaThl U pe3yabTaThl KOTOPOTO MPUBOJATCS K PACUETHOMY TOJTY.

1.5. B uyncno BO3MOXHBIX BapUaHTOB PEAIM3alUU MEPOIPHUITUS 1O 00ECHEUCHUIO MOKapHOH
0€30MacHOCTH 00BEKTA Ha ATANe TEXHUKO-IKOHOMUYECKOTO 00OCHOBAaHUSI OTOMPAIOTCS T€, KOTOPHIE
OTBEYAIOT OTPAaHUYEHUSM TEXHMYECKOIO M COLMAIBHOTO XapakTepa. B 4mcio paccmarpuBaeMbIxX
BapHaHTOB BKJIIOYAIOTCS HAWIYYIINE, TEXHUKO-DKOHOMUYECKHE MOKa3aTeNId KOTOPBIX MPEBOCXOAST
WIA COOTBETCTBYIOT JIYYIIUM MHPOBBIM M OTEUECTBEHHBIM JIOCTHIKECHHUSAM. [IpH 3TOM HOIKHBI
YUUTBHIBAaTHCS BO3MOXKHOCTH 3aKyINKH TEXHHKH 3a pyOexoM, OpraHu3almuid COOCTBEHHOTO
MIPOM3BOJICTBA Ha OCHOBE MPHUOOPETEHUS JIMIEH3UH, OpraHnu3alil COBMECTHOTO MPOU3BOJCTBA C
3apyOeXHBIMU MapTHepaMu. JlydimmuMm mpu3HAeTCsl BapHaHT MEPOINPHUATUS MO OOECHeUYeHHUIo
MOXKapHOM 6€30MacHOCTH, KOTOPBIM MMeeT HauboublIee 3HaUeHHEe SKOHOMUYECKOTo dddekra 11bo
MIPH YCIIOBUU TOXKECTBA MPEIOTBPALIAEMBIX TOTEPh — 3aTPaThl HA €0 TOCTHKEHNE MUHUMAIIbHBI.

Ecnu menpio OCYIIECTBICHUS MEpONPHUATHA MO OOECIEYCHUIO MOXKApHOW Oe30MacHOCTH
SBIIAETCS HE HEMOCPEACTBEHHOE IMpeloTBpallleHue I[oXkapa, a oOecledeHue, JIO0CTOBEPHOM
uHpopManuu 00 OCHOBHBIX XapaKTEPHCTUKAX M IapaMeTpax YypOBHS oOecneueHHs! MOoXapHOU
0e30macHOCTH, KOHTPOJS 3a COOJIOJIEHWEM TMPaBWJI IOXApHOW O€30MacHOCTH, B Cllydae
HEBO3MOXKHOCTH OIpEIENCHHUs] BIMAHUS JAHHOTO MEPONPHUATHS Ha CTOMMOCTHYIO OIICHKY
MPEeIOTBPALIEHHBIX TOTEPh, TO MPH CPAaBHEHUHU albTEPHATHUBHBIX BAapHAHTOB IO OOECIEUEHUIO
MOXKapHOW 0e30MacHOCTH JYYIIUM TPUHUMAETCS TOT, 3aTpaThl Ha JOCTHXKEHHE KOTOPOTO
MUHUMAaJbHBI.

1.6. DxoHoMuueckuit 3¢ eKT 3aTpar Ha obecredeHrne MoKapHO 0€30MaCHOCTH OIpeeNsIeTCs
M0 pe3yibTaTaM SKCIUTyaTalldyd 3a PacYETHBIM MEPHOJ]. DKOHOMHUYECKHUU 3(PQeKT 3a pacueTHBIN
MEPUOJT HE3aBUCUMO OT HAIPABJICHHOCTH MEPONPHUATHS 110 00ECIIEYSHUIO MOKapHOIT 6e3011acHOCTH
(pa3paboTka, MPOW3BOJICTBO M HCIOJ30BAHUE HOBBIX, COBEPIICHCTBOBAHUE CYIIECTBYIOIIMX
AJIEMEHTOB CHCTEM M MEPONPHUATHH MO oOecledeHuro mnoxapHou OesomacHoctH) (O71), pyo.,
PacCUYMTHIBAIOT TIO opMyIIe

Or =y =37 (111)
Wi
i i
DL JEALIY (112)
1=ty t=t,
rie Ot — DKOHOMHUYECKH 3((eKT peanusamuu MEpONPHUATHS 1O OOECIEUEHUI0 TOKApHOM

0e3onacHocTH 3a pacdyetHbii epuon (T);

Il t, IIp 1 — CTOMMOCTHAS OLIEHKA IPEJOTBPALICHHBIX IIOTEPh COOTBETCTBEHHO 33 PACUETHBIN
nepuon (T) u B roay (t) pacyeTHOro NMEpUoa,;

37, 3t — CTOMMOCTHas OIlCHKa 3aTpaT Ha peaau3alMi0 MEPOIPHUATHS M0 O00ECIIEUCHHIO
MOYKapHO# 0e30MacHOCTH COOTBETCTBEHHO 3a pacueTHblii nepuon (T) u B romy (f) pacuerHoro
MeproIa,;

o, % — KOXPOUIMEHTH TNpUBENEHHA pPa3HOBPEMEHHBIX COOTBETCTBEHHO 3aTpaT H
MPEJOTBPAICHHBIX IOTEPh K PACIETHOMY IOy,

t, — HavdaabHBIN TOJl PACYETHOTO NEPUOJA,;

tx — KOHEUYHBI IO/l PACYETHOTO NEPUOJIa,;

t — Tekymuii ro pac4eTHOro Nepruoa.

1.7. 3aTpaTel Ha peanM3alMI0O MEPONPUATHUS TO OOECHEUCHHIO MOXKAPHON OE30MacHOCTH 3a
pacuetHbIi epuos (37), pyo., paCCUUTHIBAIOT 110 hopMyIIe

— I "
3T _3Hu0.l<.p +3T +3T’ (113)
IJ€ 3unoxp— 3aTPAaThl Ha NPOBEACHUE HAYYHO-HUCCIEIOBATEILCKUX M ONBITHO-KOHCTPYKTOPCKHX

pabor, pyo.;
31" — 3aTparsl IPU IPOU3BOICTBE MEPOIPUATHI 10 00ECIEYEHHIO MOKAPHOU 0E30IIaCHOCTH,



pyo.;
31" — 3aTparsl NIpH UCIOIL30BAHUM MEPOIPHUATHI 110 0OECIIEUEHHUIO TTOKAPHOM 0E30MaCHOCTH
(6e3 yuera 3aTpaT Ha IPUOOPETEHUE CO3AAHHBIX 3JICMEHTOB MEPOTIPUSATHIA), pyO.
3arparhl TpU MPOU3BOACTBE (MCIIOJB30BAHHK) MEPOIPUATHI IO 0OECICUCHHUIO MMOKAPHOM
6ezonacroctn (31, py6., pACCUMTHIBAIOT 110 HOPMYJIE
tk ti
30 =330 =Y (M, +K, ~JT)at, (114)
t=t, t=t,
rae 3; [l 3HaueHue 3aTpar BceX pecypcoB B rofay t;
Uy 0 Ttexymye U3Aep>KKU MPHU MPOU3BOACTBE (MCIOIB30BAHUN) MEPOIIPUATHI MO0 00ECTICYCHUTO
MoKapHOW O€30MacHOCTH B roAy {;
Kt — eIuHOBpEeMEHHBIE 3aTpaThl IIPU MIPOM3BOJICTBE (MCIIOJIB30BAHUH) MEPONIPUSTHI B TOY {;
JI; — ocTaroyHasi CTOMMOCTb (JIMKBHUIAAMOHHOE CaJIb/I0) OCHOBHBIX (DOHJIOB, BBIOBIBIIIUX B TOLY

[Tpu otieHKe OCTATOYHOI CTOMMOCTH (POHJIOB MOTYT OBITH PACCMOTPEHBI TPH PA3JIMYHBIX CITydast:

a) Co3JaHHBbIC paHee (OHBI, KOTOPbIE BHICBOOOXKIAIOTCS B TOAY 32 HEHaJOOHOCTHIO, MOTYT JIO
KOHIIa CBOETO CpOKa CIIy)O0bl 3(h(PEKTUBHO UCIIOTB30BATHCS T1Ie-TO B APYroM Mecte. B aToM ciydae
B KadyecTBe JI; ClIeyeT YUUTHIBATh OCTATOUYHYIO CTOMMOCTD (DOHJIOB;

0) GoHABI B KOHIIC PAaCYETHOrO MEPUOA, OTCIYKHBIIUE JIHIIb YaCTh CBOETO CPOKA CIIYKOBI U
s dexTrBHO GyHKIIMOHUpPYIomUe. B 3ToM cirydae B KadecTBe JI; CIeAyeT YIUTHIBATH OCTATOYHYIO
CTOMMOCTbH (JOHJIOB;

B) (hoH/IBI, BBICBOOOK/ICHHBIC 32 HEHAJO0OHOCTBIO B romy t, KoTopbie HUTIE 0OJice MO CBOEMY
HA3HAYCHUIO HCIIOJIb30BaHBI OBITH HE MOTYT. B 3TOM ciydae B kadecTBe JI; CilelyeT YYHTHIBAThH
JTUKBHUIAIIMOHHOE CAJIBJIO.

2. PacueT SKOHOMHYECKHUX MOTEPh OT MOKapa

2.1.3HaveHue Ipe0TBPAIEHHBIX NOTePD (/7;,), pyO., onpenenstoT no hopmyne

Iy, =11, = 1, (115)
rne I, Il — DSKOHOMHYECKHE TOTEpH OT OJHOIO I[IOKapa Ha OXPaHAEMOM OOBEKTe
COOTBETCTBEHHO [0 U TIOCIE peATH3allid MEpPONPHUATHH 1O OOECICUCHHIO TOXapHOU
6e3omacHoCTH, pyo.

Dkonomuueckue norepu (I1; u I1) ot mokapa Ha 00BEKTE 3a TOJ MOTYT OBITh OMNPEAEICHBI Ha
OCHOBAHUHU CTAaTHCTHYCCKUX NAHHBIX O MOXKapax M MCIOJIb30BaHUM pacueTHoro metoza (pasa. 1, 2,
3).

2.2.Tlpu uCHONb30BaHUU CTATHCTUYECKUX JAHHBIX dKOHOMHUueckue norepu (I7,)), pyo., oT j-ro
noJkapa, BBIYHUCIISIIOT 10 (popmyie

N
Hsj = Z(Hﬁﬁj +H0.pj +HH.8j +Hc.3j)’ (116)
j=1
rae /1, — SKOHOMHYECKUe OTEPH OT j-To ToXapa, pyo;

I1,, 5 — TIOTEepH YaCTH HAIMOHAIBLHOTO OOTraTCcTBa OT |-TO MOXapa, pyo;

Il,pj — moTepu B pe3ynbTaTe OTBICUCHHS PECYPCOB HA KOMIIEHCALUIO IIOCIEICTBHH J-TO
noxapa, pyo;

I1,, sj — TOTEpH U3-32 HEUCIIOIb30BAaHUS BO3MOXKHOCTEH BCIEACTBUE |-TO MoXKapa, pyo;

I, ,j — coIMaIbHO-KOHOMUYECKUE IOTEPH OT |-TO T0XkKapa, pyo;

N — KOJIHMYeCcTBO TOKapOB 3a TO/I.

2.3. TloTtepyn dYacT HaAIMOHAIBHOTO OOraTCTBa COCTOST W3 MAaTE€pUAIBHBIX IIEHHOCTEH,
YHUUYTOKEHHBIX WM MOBPEXKIECHHBIX B PE3yIbTaTe BO3JACHCTBHS OMACHBIX ()aKTOPOB MOXKApa U €T
BTOPUYHBIX TIPOSIBIICHUM, & TAK)KE CPEJICTB MOKAPOTYIIICHUS.

[ToTepu yacTH HAIIMOHATIBHOTO OOTaTCTBA OT |-TO MoXkapa (/7,6j), pyO, BEIUUCISIOT 10 (hopmyIie

1.0.9j H.0.0) T.M.IJj u.Mj

N
I, = Z(HF)I}-O-(M + 7" +H1i}.o¢j Ty Ay o (G 5 5 10) +H1'J[}p.pj)' (117)
j=1



y .
rae Hn.o.qyj— MNoTepu B PE3YJIbTATC YHHUYTOKCHUA J-M MOXXapoOM OCHOBHBIX MNPOU3BOJACTBCHHBIX
dhoum0B, pyo.;

o .
nodj — TOTEPH B PE3YJIbTaTe MOBPEXKICHHS j-M I10)KapOM OCHOBHBIX MPOHM3BOJCTBEHHBIX
dbonm0B, pyo.;
y .
I 04i — TOTEpH B Pe3y/bTaTe YHMYTOXKEHHUS j-M II0KAPOM OCHOBHBIX HEMPOM3BOJICTBEHHBIX
¢don0B, pyo.;
I .
Ho.j — MNOTCPU B PE3YJILTATC MOBPCIKIACHUSA j'M MOKapOM OCHOBHBIX HCHIPOU3BOACTBCHHBIX
¢dhonm0B, pyo.;
(i) .
I3\ — moTepu B pe3ynbTare YHUYTOXKEHHS (MOBPEKACHHS) j-M MOKAPOM TOBAPHO-

MaTepHalbHBIX  [EHHOCTeH  (00OpOTHBIX  (DOHIOB, MAaTCPHAIBHBIX PECYpCOB  TEKYIIEro
notpedieHus) pyo.;

(i) .
I \j — 1oTepu B pe3ylbTaTe yHMUTOXEHHs (IOBPEXkKICHHS) j-M II0KAapOM JTHYHOTO HUMYIIECTBA
HaceJneHus, pyo.;

IT3, i — TOTEpH B PE3yNIbTATE YHUUTOXKCHHUS j-M T10XKapOM IPUPOIHBIX PECYPCoB, pyo.;

2.4. Tlotepu B pe3ylibTaTe OTBJICUCHUSI PECYpPCOB HA KOMIICHCALIMIO MOCIEICTBUI MOXapa —
NPUBE/ICHHBIC 3aTpPaThl HAa BOCCTAHOBUTENbHBIC pabOTHI Ha OOBEKTE, Ha KOTOPOM IPOH3OLIET
HoXap.

[Totepu B pe3ynbTaTe OTBICUECHUS PECYPCOB Ha KOMIICHCALUIO NOCIEACTBUIT j-ro moxkapa (I1, ),
pyO. BEIYUCIISIIOT TIO hopMyIie

N
5 =D (M3 +1T5), (118)
=

o .
rae lop — moTepu B pe3ynbTaTe OTBJIEUEHHS PECYPCOB Ha BOCCTAHOBIEHHME 00BEKTA MOCHE j-TO
noxapa, pyo.;

o — IIOTEPU B PE3YJbTATE OTBIECUEHUS PECYPCOB HA BOCCTAHOBIIEHUE NPUPOJHBIX PECYPCOB,
MOCTPAJIaBIINX OT |-TO TOXapa, pyo.;

2.5. Tlotepn wu3-3a HEUCHOJIB30BAHUS BO3MOXXHOCTEH — 4YacTh MPUOBUIH, HEIOMOTYYCHHAs
O00BEKTOM B pE3yJIbTaT€ €ro MPOCTOS M BBIOBITHS TPYAOBBIX PECYPCOB M3 IMPOU3BOACTBEHHOU
NesITeIbHOCTH B pe3yJIbTaTe Moxapa.

[ToTepu u3-3a HENUCIIOIB30BAHUS BO3MOXKHOCTEH BCIIEACTBHE |-TO TOKapa [1y 5 pyO.; BEIYUCIAIOT
o dhopmyIe

N
HH.Bj :Z(Hn.oj +HB.ij )' (119)

j=1

riae no — moTepu OT IPOCTOst 0GBEKTA B PE3yIbTATE |-I0 TI0XKAPa, PyO.;

My — NOTEPU TPU BBHIOBITUH TPYIOBBIX PECYPCOB W3 IMPOU3BOACTBEHHON NESATEIHLHOCTH B

pe3yabTare j-ro moxapa, pyo.
2.6. CounanbHO-3KOHOMHYECKUE MTOTEPH — 3aTpaThl Ha MPOBEICHUE MEPONPUATHI BCIIEICTBHE
rubenu ¥ TPaBMUPOBAHMUS JIFOJICH Ha TIOKape.

ConuanbHO-3KOHOMHUYECKHE NOTepH OT |-To moxkapa (/1. ), pyo., BBIYUCIAIOT 1o Gopmyrie
N

Hc.oj = z (HLTJJ + HLFJ] )’ (120)

j=1
T o .
rae /1coj — colmanbHO-5KOHOMUYECKHE TOTEPH OT TPABMUPOBAHUS JII0JIeH Ha j-M HOXKape, pyo.;
r o .
11;5) — conmanbHO->KOHOMUYECKUE HOTEPH OT THOENH Mojei Ha j-M moxkape, pyo.

o . T
ColManbHO-?)KOHOMUYECKHE TIOTEpH OT TpaBMUpOBaHMS mojedl Ha j-M moxkape (Ilesj)
BBIYUCIISIOT TI0 (hopmyrie



caj z(s +S +S +SCKHi)’ (121)

rae S — BBILIATH H0006H171 0 BPEMEHHOW HETPYAOCIOCOOHOCTH TPaBMUPOBAHHBIM Ha |-M
nmoxkape JosIMm, pyo.;

S,.nj — BBIILIATHI IEHCHUH JIHLIAM, CTAaBIIMM MHBAIUAAMU B pE3yIIbTaTe |-TO MOXKapa, pyo.;

Scij — Pacxobl Ha KITMHUYECKOE JICUCHHUE JIUII, TPAaBMUPOBAHHBIX Ha j-M MoXape, pyo.;

Sk.sj — PacXobl HA CAHATOPHO-KYPOPTHOE JICYCHHUE JIHLl, TPABMUPOBAHHBIX HA |-M MOXKape, pyo.

CoLHanbHO-3KOHOMIYECKHE IOTEPU TIpU THOENH Jojeii B pesyibrare j-ro noxapa (e ), py6.,
BBIYUCIISIOT TI0 (hopmyrie

1 z (Snorj * S ). (122)

II€ Siorj — BBIILIATHI HOCO6I/II/I Ha rorpeOeHre MOrHOMINX B pe3yabTare |-ro moskapa Jiuil, pyo.;
Si.j — BBIILIATHI IEHCHH 110 CITy4aro MOTEPH KOPMHIIbLA B PE3y/IbTaTe |-ro moxapa, pyo.
2.7.Pacuem cocmasnsaiowux 9KOHOMUYECKUX NOMepPb Om noHcapa
[Totepu B pe3ynbraTe YHHYTOXKEHUS |J-M TI0)KapOM OCHOBHBIX MPOM3BOJCTBEHHBIX (DOHIOB

(11547 ), py0., BEIYUCISIOT 10 hopMyIIe

I}, Z[Sm (Sui +S,)] (123)

; -1

rjae S — ocTaroyHasi CTOMMOCTh OCHOBHBIX (POHJIOB I-TO BHa, pyO.ldm
Sm- — CTOMMOCTh MAaTEpUAIbHBIX IIEHHOCTEH I-r0 BHJA, TOMHBIX [UIS JaJIbHEHIIEro

WCIIOIB30BaHuUs, PYoO. E/:['l,
Sii — JUKBUAAMOHHAS CTOMMOCTh MAaTEPHAIIBHBIX [EHHOCTEH I-T0 BH/IA, py6.@:['l,
1 — KOJIMYECTBO BUIOB OCHOBHBIX (DOHIOB, €.
2.8. Tlotepu B pe3ynbTaTe MOBPEXKACHUS j-M I0KaPOM OCHOBHBIX MMPOU3BOACTBEHHBIX (OHIOB

(Mios), py6., BBrAKCIAIOT IO OpPMYIIC

n
n — d
mo.p Z|:80iy 1030_(Sui + Sni ):|1 (124)
i=1
racy— KO:')(I)(I)I/IHI/IGHT, yLII/ITBIBaIOH_[I/Iﬁ MOBPCIKACHUC MAaTCPUAJIbHBIX HeHHOCTeﬁ;
K3 —_— y[[eﬂbHBIﬁ B€C CTOUMOCTH KOHCTPYKTHBHBIX J3JICMCHTOB B O6H.[el>i CTOUMOCTH

MaTepualbHBIX IIeHHOCTEH, %0.

2.9. Tlotepu B pe3ynbTaTe YHHUTOXKCHHS W TOBPEXKICHHUS |-M [OKapOM OCHOBHBIX
HETPOM3BOJICTBEHHBIX ()OHIOB BBIYHCISIOT CICIYIOIIUM 00pa3oM.

Ecnmi 1o OCHOBHBIM HENPOW3BOJCTBEHHBIM (POHIAM HAYHUCISIOTCS aMOPTU3AIHMOHHBIC
OTYHCJICHHS, TO MOTEPH CTOMMOCTH MPH UX YHHUYTOXCHHH BBIUUCIIAIOT 1o (Gopmyie (123),a npu
noBpexaeHnn — 1o ¢popmyne (124).

Ecmu 1o OCHOBHBIM HENPOW3BOACTBEHHBIM (OHIAM HE HAYUCISAIOTCS aMOpPTHU3allMOHHBIC
OTYUCIICHHUS, TO TOTEPU CTOUMOCTHU BBIYUCIISIOT TIO (hOpMyIam:

MIPH YHUYITOXKEHUHU

I} o Z[Sn. ~(Si *Si). (125)

IIPU TIOBPEKACHUN

m : K,
H.0.j = Z[Sniy%_(sni + Sni ):|’ (126)

i=1
rae S, — nepBoHavajgbHasi CTOMMOCTh OCHOBHBIX (DOH/IOB I-TO BH/IA, py6.E;['1

2.10.Tlorepu B pe3ynabTarte YHHUTOXKEHHs (MOBPEKICHHS) TOBAPHO-MATEPUATBHBIX [IEHHOCTEH
(060POTHBIX (hOHIOB, MATEPHANBHBIX PECYPCOB TEKyIIEro motpetuenus) j-m mokapoM (177" .,
pyO0., BEIYUCIAIOT 110 opMmyIie



H"Z(EI)H = i[ST.M.ui _(S?.M.ui + ;).rbla.ui +Sﬂi )]’ (127)
i=1

rae Syu — O0OIIas CTOMMOCTh TOBapHO-MAaTePHAIBHBIX IIEHHOCTEH I-r0 BHJAa HAa MOMEHT
noxkapa, pyo.;
H o -
tmii — CTOMMOCTh TOBApHO-MaTE€pHAIbHBIX IEHHOCTEH I-T0 BUJA, OCTABIIMXCS TOCIIE MOXKapa,
pyo.;

Staui — CTOMMOCTB TOBPEXKICHHBIX TOBAPHO-MATEPHAIBHBIX LIEHHOCTEH I-TO BHIA C y4ETOM HX
obecrieHUBaHUs, pyo.;

2.11.TTotepH, cBA3aHHBIC C YHUYTOXKCHUEM (ITOBPEKICHHEM) JTMYHOIO MMYIIECTBA HACCIICHHUS |-
M TI0KapOM, BBIYUCIISIOT CICIYIOIIAM 00pa3oM:

0 3aCTPaXxOBaHHOMY UMYIIECTBY Ha OCHOBE JIaHHBIX OPTraHOB TOCYIapPCTBEHHOTO CTPaXOBaHHUSI
M0 PAacYeTHOH CyMMe IMOTepb, MCXOAS U3 TOCYIapCTBEHHBIX PO3HUYHBIX LIEH, JACHCTBYIOIIUX Ha
MOMEHT TII0Kapa, 3a BBIYETOM CTOMMOCTH HM3HOCA W OCTaTKOB, TOJHBIX K JaJbHEHIIEMY
UCTIOJIb30BAHUIO;

10 HE3aCTPAXOBAaHHOMY MMYIIIECTBY IPH OTCYTCTBUH JOCTOBEPHBIX JAHHBIX UCXOJS U3 CPEIHUX
CTaTHCTUYECKHX MOTEPh OT IMOXKapa.

2.12.Tlotepu B pe3yibTaTe OTBICYECHUS PECYPCOB Ha KOMIICHCAIIMIO MOCIEACTBHIA |-TO MOKapa
(Ha BoccTaHOBIEHHE 00BEKTA U MPUPOAHBIX PeCYpcoB Hocie moxapa (I1pj), pyoO., BEIYUCISIOT MO
bopmyne

m

Ho.pj :Z(Hi +EHRi); (128)
i=1
rae M — i-e u3[Iep>KKHu IPU BOCCTAHOBUTEIBHBIX paboTax, pyo.;
Ki — i-e eqMHOBpeMEHHbIE JTOTIOTHUTEIIbHBIC BIOXKEHUS, PYO.;

E;, — svopmaTuBHBIN KO3 PuImeHT 3¢ (HEeKTUBHOCTH KaMUTATBHBIX BIOXEHUH;
M — KOJIUYECTBO BUI0OB 3aTpaT Ha BOCCTAHOBUTCIIbHBIC pa6OTBI.
2.13. Ilorepu ot mpocros o0beKTa B pe3ynbrare j-ro noxapa ([7.), pyO., BBIUHCISAIOT IO

bopmyie

N
Hn.oj = Z(Ha.n.nj +HH.H.j)' (129)
j=1
rae /1, — 3apaboTHas IUIaTa U YCIOBHO-IIOCTOSIHHBIE PAcXOJbl 32 BPEMs MPOCTOSI 0OBEKTa B
pe3yJbTare |-ro moxapa, pyo.;
11, j — NpHOBUTH, HEJOIOMYYCHHAs 32 MEPHUOJ NPOCTOST 00BEKTa B pe3yibTaTe |-ro IoXKapa,

pyo.;

2.14. Tlotepu Tpu BBIOBITUM TPYAOBBIX PECYPCOB W3 IMPOU3BOJCTBEHHOW [EATEILHOCTH B
pesynbrare j-ro mnoxapa ([I:p), pyO. pacCUMTBHIBAIOT TONBKO Ui chepbl MaTepUaIbHOTO
MTPOM3BOICTBA 10 hopMyJIe

N
— T r
HB.T.pj - Z (HB.T.pj + HB.T.pj )! (130)
=1
T v
rac HB-T-Pj — IOTCPpHU IPpU BBIOBITHH TPYAOBBIX PECYPCOB U3 MPOU3BOJACTBCHHOU ACATCIBHOCTU B

pe3ysbTaTe uX TPAaBMHUPOBAHUS B MIPOIIECCE j-Tomokapa, pyo.;

r

srpj — IOTEPH MPH BHIOBITUM TPYAOBBIX PECYPCOB M3 IPOM3BOJCTBEHHOW JEATEIBHOCTH B
pe3ynbTaTe uX ru0eNy Ha j-M Imoxape, pyo.
2.15. Tlotepu mpu BBIOBITUM TPYAOBBIX PECYPCOB W3 IMPOU3BOJICTBEHHOW [EATEILHOCTH B
pe3yabTaTe UX TPaBMHPOBAHUS B Ipoliecce |-ro noxapa (/7p r.p;) BEIYHCIAIOT 110 GOpMyIIe

o
T -
B.T.D | _ZKH.,II |:Bgi ErB.Tj ' (131)
i=1
rac KH.H —_— K03(1)(1)I/IHI/ICHT, qu/ITBIBaI'OHII/Iﬁ IMOTEPIO YaCTU HAITMOHAJIBHOI'O aoxonaa,

3,; — 3apaboTHas miata i-ro pabOTHHKA, py6.EtHH'l;



T2y — TIPONOKUTENBHOCTh BBIOBITUS M3  IIPOU3BOACTBEHHON  AEATENBHOCTH  I-TO
TPaBMHUPOBAaHHOTO, JIHU,

0 — KOJIMYECTBO TPAaBMUPOBAHHBIX, YeJ.

2.16. Tlotepu mpu BBIOBITUM TPYAOBBIX PECYPCOB W3 IMPOU3BOJCTBEHHOW [EATEILHOCTH B
pe3ynbTare UX rudenu Ha j-M noxape (I7g.t.pj), pyo., BBIUHCIAIOT 0 hopMmyIe

X
i =D HTo s (132)
i=1
rie Hi — nmons HanumoOHANIBHOTO JI0XOJa, HEAOJAaHHAs OJHUM palOOoTalomuM, IO OTPacCisiM

HapOJIHOT'O X035MCTBA, py6.EtHH'l;

Ty, — motepst pabo4ux AHEH B pe3yabTaTe THOEIU OJHOIO PabOTAIOILETO;

X — KOJINYECTBO MOTUOLINX, Yell.

2.17. CounanbHO-3KOHOMHYECKHE TIOTEPH MPH TPAaBMHUPOBAHHU JIFOJCH MO/ BO3ACHCTBHUEM |-TO
H0o’Kapa BKJIFOYAOT: BBHIILIATHI OCOOUIT IO BPEMEHHON HETPYIOCIOCOOHOCTH (0e3 ydueTa BBIIIaThl
0 MHBAJIIMIHOCTH) MOCTPAJaBIINM Ha |-M noxape (Sgj), py0., BBIYUCIAIOT 1o Gopmyite

SBj :ZWBi |:rBi ’ (133)
i=1

rae Whj — 3HadeHue i-ro mocoOust Mo BpeMEHHON HETPYI0CIIOCOOHOCTH, py6.EtHI/I'1;
Tgj — NIepHO/I BBIMIATHI i-T0 TTOCOOMS 110 BPEMEHHON HETPYI0CIOCOOHOCTH, THH;
Op — KOJIMYECTBO TPAaBMUPOBAHHBIX (0€3 0(hOpMIICHHSI HHBAIUIHOCTH), YEll.
2.18. BrImatsl EHCHIT MHBAIMIAM, IOCTPAIaBIINM Ha |-M mnoxape (S;), pyO., BBIYUCISIOT 1O

bopmyne

On
Suj :ZWHH S (134)
i
W i 9 -1.
rae il — 3HA4YeHHe -1 NeHCUH MHBaIuaaMm |-if rpynmsl, pyo.[iau -,

0, — KOJIMYECTBO TPABMUPOBAHHBIX, TIOTYUYUBIIUX UHBAJIHIHOCTD, Yell.;

T,i — mepuo BhILIATHI I-if IeHcuu (MOCOOMST) 0 MHBAJIMIHOCTH, JTHH.

2.19.Pacxobl Ha KIIMHMYECKOE JICYCHNE TOCTPAAABIINM Ha j-M Tokape (Sq;), pyO., BBIUHCISIIOT
o hopmyne

g5
SKJ'Ij = z (SJI + 85 I:r5 )' (135)

i=1
rae S, — CpeaHsis CTOUMOCTH IOCTaBKH OJTHOTO MOCTPAJaBIIEro B OOIBHUILY, PYO.;
S — cpenaHue pacxoasl OOJBHUIIBI HA OJTHOTO MTOCTPAJIaBIIEToO, py6.EtHI/I'1;
T — neproj HaXOXKIeHHsI B OOJIBHHUIIE I-T0 IOCTPAIABIIETO, THH;
O — KOJIMYECTBO TPAaBMHUPOBAHHBIX, TIPOIICIINX KINHUICCKOE JICUCHHE, YelT.
2.20.Pacxo/pl Ha CaHATOPHO-KYPOPTHOE JICYEHHE MOCTPAAABIINX HA j-M moxape (S j), pyo.,
BBIYUCIISIOT TI0 (hopmyrie

9j
SC.KJ‘Ij = z (Sn.cj + Scj ) ! (136)
i=1

rae S — CpeIHHe pacxXo/Ibl Ha POE3/] B CAHATOPHA I-T0 TIOCTpaIaBIlIero, pyo.;

Si — cpeaHMe pacXobl CaHATOPHS Ha i-To MOCTPaaaBIIero, pyo.;

Oc — KOJIMYECTBO TPABMHUPOBAHHBIX, MPOMIEAIINX KypC JICUYCHHSI B CAHATOPUH, YeT.

2.21. CounanbHO-35KOHOMHYECKHE TOTEPH NpU TUOENM JIIOJCH B pe3yibTaTe I-ro moxapa
BKJIIOYAOT. BBIILIATHI TOCOOMIT Ha morpedenne norubmmx Ha i-M moxape (Sqorj), pyO., BBIYUCIIOT
o opmyne

4
Snorj = zwnor il Bll (137)
i=l
r11e Wheorii — 3Ha4YeHHeE i-ro mocodus Ha morpedeHue |-i rpymbl MOruoOImX, py6./qen'l;

X| — KOJIMYECTBO MOTHOIMNX |-i rpynmsl, yed.



2.22.BpInaTel NEHCHH O CIydYalo MOTEPU KOPMUIIbLIA Ha J-M moxape (S.), pyo., BBIUHCISIIOT
o dhopmyIe

Xk
Suxj = ZWH,KH i » (138)

i=1

rae W, «ii — 3Ha4eHue I-if IeHCUH 10 CITy4aro MoTepu KopMuibLa |-it rpymmsl, pyo. (ew ™

Xp.x — KOJIMYECTBO MOTHOIINX, UMEBIIMX KOTO-IN00 Ha M>KIMBEHUH, Yel.;

T'1xi — TIEPUOJT BBIILJIATHI IEHCHH TIO CIIyYaro MOTEPU KOPMHUIIbIIA I-i CeMbe MOTHOIIero, THU.

3. Pacuer oxuaeMbIX 5KOHOMUYECKHX MOTEPH OT BO3MOKHOTO MOXKapa

[TporHo3 3KOHOMHUYECKHX MOTEPh OT BO3MOXKHOTO TOXKapa MPOU3BOJIUTCS HA OCHOBE pacuera
mapaMeTpOB pa3BUTHS TOXapa Ha o0bekTe (B 3MaHUH), a TaKKe MaHHBIX 00 3(deKTHBHOCTH
3JIEMEHTOB M CUCTEM 00ECTICUCHHS MTOKAPHOM O€30MacHOCTH.

MareMaTHYeCKOE OKHIaHHE SKOHOMHYECKHMX IMOTeph OT moxkapa (M (I1)) BBIUKCIAIOT IO
bopmyie

M) = M(HH.6)+M(H0.1;) +M(11,,), (139)

rne M (I1,5) — MaTeMaTHYeCKOEe OKUJIAHHE MOTEPh OT MOXKapa YacTH HAIIMOHAJIBHOTO OOraTrcTBa,
py6.moz['l;

M (I1,;) — mareMaTHyecKoe OXKHMIAHHE IOTEPh B pPE3ylbTaTe OTBICYEHHS PECYPCOB Ha
KOMIICHCALIUIO MOCIIEICTBUI MTOXKapa, pyG.Eo;['l:

M (II,,) — MareMaTHyYecKoe OXHJIAaHHUEC MOTEPh OT MPOCTOS O00BEKTa, O0YCIOBICHHOTO
MoKapoM, py6.mo/:['1.

3.1. MaTematuieckoe OXKHJIaHUE TOTEPh OT MoXKapa 4acTH HaruoHanbHoro OorarctBa (M([1))
BBIYHCIISIIOT TIO popMyJie

M(1T,5) = FalC R, +C2, R, )@, (140)

re Fy, — IUI0Ima s BO3MOXKHOTO T10%Kapa Ha 00BEKTe, M2,

S — yA€eNbHasi CTOUMOCTb MaTepUAIbHBIX LIEHHOCTEH, pyG.Bh'z;
R, — 1051 yHUUTOXKEHHBIX MaTepHaIbHBIX IEHHOCTEN Ha IUIOIIAH [10’Kapa Ha 0OBEKTE;

Con — yIelbHass CTOMMOCTh PEMOHTHBIX padoT, py611h'2;
R, — 1omst MOBpEeXAEHHBIX MaTepUATBbHBIX IICHHOCTEH Ha TUTOIIAAH MoKapa Ha 00BEKTE;
Qn — BEpOSATHOCTH BOZHUKHOBEHUS MOKapa B 00BEKTE, rox™ (cm. mpunoxenue 3).
3.2. MaTemaTuueckoe 0XKHJIaHuE MOTEPh B Pe3yIbTaTe OTBICYCHHS PECYPCOB Ha KOMIICHCAITUIO
nocnencteuit noxapa (M(I7,,)) BEIMUCISIOT IO GopMmyIie
M(11,,) = Folit, + E,(K3, + K 3| @, (141)

riae My, — ynenbHble U3JIEP’KKH NPU BOCCTAHOBUTENBHBIX padoTax, py6.11h'2;
3 -
Ky yIeIbHbIC eIMHOBPEMEHHBIC BIIOKEHHS B 37aHUe (COOpykeHHe), pyo. 2

o -
Kyx — ynenpHbIe eAMHOBPEMEHHBIC BIOKEHHS B 000pyI0BaHHe, pyo. N 2,

3.3. MaremaTHueckoe OXUIAaHHWE NOTEPh OT OOYCIOBICHHOTO IOXAPOM MPOCTOST O0BEKTa

(memononydennas mpuobLIb) (M(I1;,)) BEIUUCIAIOT 110 HOpMyJIe
M1 ,;6) =1 pp T p [Qy, (142)

rae /1, — npubbLIb 00BEKTA, py6.EtHH'1;

Tp — IPOJOKUTENBHOCTD IIPOCTOSI OOBEKTA, THH.

4. Meto[ onipeieNieHus TUIOIIATN TToXKapa

Hacrosimuii meton mpeaHasHayeH i ONpPEAENICHUs IUIOIMIAAM ToXkapa, 3HA4eHHUE KOTOPOM
HE0o0XO0IMMO TIPH pacyeTe MOoTeph OT MoXKapa Ha oObekTe. Pacyer muiomaay moxapa mpoBOIST JUIs
TrOpPIOYMX M JIETKOBOCIUIAMEHSIOIIUXCST KUAKOCTEH; OHa MPUHUMAETCSd pPaBHOM IJIOLIAAH
pa3MeILEeHUs )KUIKOCTEH UIIU TUIOLIAAN aBapUIHOIO pasJinBa.

4.1. Ilnomane moxapa mNpu CBOOOJHOM TOPEHHH TBEPABIX TOPIOUHUX U TPYIHOTOPHOYHMX
MaTEpUAaIOB BHIYHUCIISIOT:

JUIsL IoMelLeHuit ¢ 06bemoM V<400Mm 110 dbopmyne



F, =Ti()*<F, (143)
rae M—nuHelHasi CKOPOCTh PaclpOCTpaHEHHUs MO MOBEPXHOCTH MaTepualia MOKaApHOW HarpysKH,
ME'l;
t — Texymee Bpems, C;
F — mmontane, 3aHMMaemast mo>kapHON Harpy3Kou M2;
JUTSL IOMelteHuit ¢ 06bemoM V>400M> o dopmyite

2
Fn :( ti j [Ftl Stx—l.c.n’ (144)

H.C.IT

e tj — BpeMst JIOKaIn3aIuy moxapa, c;

ti.c.n — MPOJOJKUTENBHOCTh HAYaJIbHOW CTAIMU MOXKApa, C.

4.2. MUHUMAQIBHYIO TPOJOJDKATEIBHOCTh HAYaJbHOW CTaguM IOXKapa B [MOMEIICHUH
OIPCACIIAIOT B 3aBUCUMOCTU OT O6’BeMa IIOMCIICHUA BBICOTBI IIOMCHICHHUA HW KOJIHNYECTBaA
MIPUBECHHOM MMOKapHO# Harpy3ku (4ept. 7, 8).

4.3.KonuuecTBo NMPUBEICHHON MOXapHOU HArpy3ku (g) BRIYUCISIIOT 10 GopMyJie

g =égn (145)

rae g — KOJMYECTBO MPHBEACHHON IOXAPHOH HArpy3KH, COCTOSAIIEH W3 I-T0 TOpPIOYEro u
TPYIHOTOPIOYEro MaTepuaa.
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—-— H=7,2m; 1-g=(60-66)xrhi?; 2-9=(82-155)krh™? ;
3-g=200xr™ ;

—o-o— H=8v; 1-g=60 krlr? ; 2-g=(140-160)kri™? ; 3-g = (210-250krM™? ; 4-g=(500-550kr ;
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3naueHue (Qi) BEIYUCISIIOT IO (hOpMyJIe
p

— . M’
9 =0. B (146)
riae Qyi [0 KONMM4ecTBO roprovero U TPYJAHOTOPIOUEro I-ro Marepuasia Ha eIUHUILY ILIOMIa I , Kr@fz;
p . -
Q.i 0 Temmora cropanus i-ro Marepuana, MJkEr !
4.4. BbuucnsgoT IpoA0JDKUTEILHOCTh HaYaIbHON CTAINU MoXKapa Mo GopMyIaM:

IUTSL IOMELIEHUHA ¢ 00BEMOM v<3n0’m:

2.1 1 1/3
U, = 09401072t (— )3
H.C. .C. ljJ cpl:QE.cp mz (147)

JUTSL TIOMELLEHNH ¢ 00BEMOM V>310°m:
1/3
0,73+ 001g

t,., = 08901072t™ o
"IJ CpmgH.Cpu

H.C.IT

(148)

p >

rae twen [ MUHMMabHAS TPOJOIKUTENLHOCTh HAYANbHON CTaauM ITI0Kapa, ¢, ONpEAENsioT B
COOTBETCTBHH C 4epT. 7, 8;

e cpennss ckopocTh MOTEPH MAcChl MOKAPHOM HArpy3KH B HAYAJILHOW CTaJMM MOXKapa, Kri

2 Bpruncisor mo dbopmyie

_z Qi LW

W= S, (149)

rae i 0 CcKOpoCTh MmoTepu Macchl B HAYalbHOW CTaJUM MOXapa I-T0 MaTepHaia IOoXKapHOM
Harpys3KH, krr2d?,

p o R
Quen [J cpeHsis TEMIOTA CrOpaHMs MOXKAPHOH Harpysku, Mk Rr ! BBIYHCISAIOT 11O bopmyne

_Z 9. Q%
Qilep -ﬁ' (150)

U — JIMHEHHas CKOPOCTb PaCpOCTPAHECHUS IUIAMEHH, mid?,
JlonyckaeTcsi B KauecTBE BEJIMYMHBI # OpaTh MaKCHUMajbHOE 3HAUYEHHUE Ul COCTaBIISIFOILUX

MOKapHYIO HArPy3Ky MaTepUasoB.
P
3HaueHus BeNU4UH Yy, Qi , u U1 OCHOBHBIX TOPIOYHX MaTEPUAIOB NPUBEAEHEI B Tabn. 11, 12.

Tabmuma 11

JIuHeliHasi CKOPOCTH PACHpPOCTPAHEHHS MJIAMEHH 110 MIOBEPXHOCTH MAaTEPHAJIOB

Marepuain JIuHeitHas ckopocTh
pacmipocTpaHeHus TUIAMEHH 110
MOBEPXHOCTH x10% mld?
1. Vrapsl TEKCTHUJIBHOTO IPOM3BOJICTBA B Pa3phIXJICHHOM 10
COCTOSTHUU

2.Kopn 1,7

3. XJI0TOK pa3phIXJIEHHBINH 4,2

4. JleH pa3pbIXJICHHBIN 5,0

5. Xnonok+karnpon (3:1) 2,8
6. [lpeBecuna B mrabensax npu BiaaxHocta, %:

80 12 6,7

16—18 3,8

18—20 2,7

20—30 2,0

6onee 30 [,7




7. IloaBemneHHbIe BOPCUCTHIE TKAHU 6,7-10

8. TekcTmiIbHBIC W3AETUS B 3aKPHITOM CKJIaJie TIPU 3arpy3Ke 0,6
.100xr/M?

9. bymara B pyjoHax B 3aKpbhITOM CKJaje npu 3arpyske 140 0,5
Kr/m?

10. CuHTEeTHYECKUI KaydyK B 3aKPBITOM CKJIAJIe TIPU 3arpy3Ke 0,7
cebire 230kr/v?

11. JlepeBsHHBIC TIOKPBHITHS I[€XOB OOJBIIONW IIIOIIA[IH, 2,8-5,3
NEPeBSIHHBIE CTEHBI, OTJ/IECJaHHBIE JIPEBECHO-BOJIOKHUCTHIMU
TUTATAMH

12. Tleuynble orpaxaaroniie KOHCTPYKIUHN C YTEIUIMTEIEM U3 7,5-10
3anuBoyHoro I1ITY

13. CosloMeHHBIE U KaMBIIITUTOBBIC U3ICIIUS 6,7

14. Tkauwm (xouicT, Oaiika, Os13b):

110 TOPU30HTAIIN 1,3

B BEpTUKAIHPHOM HANpPaBICHUH 30

B HaIlpaBlICHUH, HOPMAIBHOM K TOBEPXHOCTH TKaHEH, Mpu 4,0
paccrosiaun Mexay Humu 0,2 M

15. JIucrosoii TIITY 5,0

16. Pe3snHOTEXHUYECKUE U3AEIIHS B IIITA0EIIIX 1,7-2

17. Cunternyeckoe nokpsitue “Ckopron” mpu 7= 180T 0,07

18. TopdomnmuTs! B mTadbensax 1,7

19. Kabenp AAIlIB1x120; ATIBI'23x35+1x25;
ABBI'3x35+1x25:

B TOPU30HTAILHOM TOHHEIM CBEPXY BHHU3 MPH PACCTOSHUU 0,3
Mexay nonkamu 0,2

B TOPU30HTAJILHOM HarpaBlIeHUH 0,33

B BEPTUKAIBHOM TOHHEJIEC B TOPU30HTAIHHOM HAIMPAaBICHUH 0,083
npu paccrosiuuu Mexay psgamu 0,2—0,4

Tab6muma 12

CpeI[Hﬂﬂ CKOPOCTH BBITOPAHHUA M HU3HIAA TEIJIOTA CrOPaHUA BEIIECTB U MaTECpUaJI0B

BemecTBa u maTepuais CKOpOCTh ITOTEPU MACCHI Husmas temnora
X103, ki 2(d CropaHus, KI[}Kﬂr'l
benzun 61,7 41870
AnieToH 44,0 28890
JIM3TUIIOBBIN CIUPT 60,0 33500
benzon 73,3 38520
JIu3enbHOe TOIUIUBO 42,0 48870
Kepocun 48,3 43540
Masyt 34,7 39770
Hedts 28,3 41870
OTUIOBBINA CIIUPT 33,0 27200
Typ6unnoe macio (TI1-22) 30,0 41870
W3onponumnoBelil ciupt 31,3 30145
H3omnenran 10,3 45220
Tomyon 48,3 41030
Hatpwuit MmeTanmmnueckuit 17,5 10900
Hpesecuna (0pycku) 13,7 % 39,3 13800
JlpeBecuna  (McOenb B JKWIBIX U 14,0 13800




aJIMUHUCTPATHBHBIX 3MaHuIx 8—109%0)
bymara pazpsixieHHas 8,0 13400
Bymara (kHUTH, )KYypHAIIBI) 4.2 13400
Kuauru Ha nepeBsSHHBIX CTeIaKax 16,7 13400
Kunonnenka tpuaneraTHas 9,0 18800
KapOGonuroBbie uznenus 95 26900
Kayayk CKC 13,0 43890
Kayuyk HaTypaabHBII 19,0 44725
Opranudeckoe CTEKI0 16,1 27670
[Tommctupon 14,4 39000
Pe3una 11,2 33520
Texkcronur 6,7 20900
[lenomonuyperan 2,8 24300
Bos1oxHO mranensHoe 6,7 13800
Bomnokno mrranensnoe B kumax 40x40x40 22,5 13800
cM
TlonusTuinen 10,3 47140
[TonmunponuneH 14,5 45670
XutomokK B Tiokax 190kr x M~ 2,4 16750
XITOTIOK Pa3pBIXJICHHBINA 21,3 15700
JleH pa3phIXJIEHHBIN 21,3 15700
Xnonok+kamnpoH (3:1) 12,5 16200
IIPUJIOJKEHHUE 5
Obsizamenvroe

METO/ 9KCIIEPUMEHTAJIBHOI'O OITPEJAEJIEHUS BEPOATHOCTH
BO3HUKHOBEHMUSA ITOKAPA B (OT) QJEKTPUUYECKUX U3JEJUSX

Hacrosinuii MeTo pacipOCTPaHsICTCs] HA JJIEKTPOTEXHUYCCKHE U3JCNHUS, PaAuOdICKTPOHHYIO
anmapaTypy M CpeACTBa BBIYHUCIUTECIBHON TEXHUKH (IIEKTPUYECKUE W3ICIUS) U YCTaHABIMBACT
HOPSIOK SKCIIEPUMEHTATIBHOTO ONPEICICHISI BEPOSTHOCTH BOSHUKHOBEHHSI TIOXKapa B (0T) HUX.

[TapameTpbl ¥ YCJIOBHS HCIBITAHUN 11 KOHKPETHOTO W3JCNUS TODKHBI COJCPIKAThCS B
HOPMATHBHO-TEXHUYIECKOI JOKYMCHTALIUH Ha H3/ICITHE.

1. CymHocTh MeTOAA

1.1.Meton pa3paboTaH B COOTBETCTBHUHU C MPHIIOKEHUEM 3.

1.2. BeposATHOCTh BO3HHKHOBEHHUs Mokapa B (0T) 3iekTpudeckoMm (ro) m3aenuu(s) sBISETCS
HHTErpaibHBIM TTOKa3aTeIeM, YIUTHIBAIOIINM KaK HaJEeKHOCTh (HHTEHCHBHOCTH OTKA30B) CaMOTrO
U3JICTIHS U €T0 3aIUTHOMN ammapaTypbl (TEIUIOBOM M AJIEKTPUYECKON), TaK U BEPOSITHOCTH 3arOpaHHusl
(mocTmXeHHsT ~ KPUTHYECKOHM  TeMIeparypbl)  YacTsIMH  HW3JCAHs,  [OJICPKHBAIOIIMMHU
KOHCTPYKIIMOHHBIMH MaTepHajaMd MM BELICCTBAMU M MaTepHajaMH, HaXOMASAIIUMUCS B 30HE €ro
PaIMAIIMOHHOTO U3JIy4CHHs JIMOO B 30HE MOPAKCHHS OIICKTPOAYrOW WM Pa3ICTAOLIMMUCS
pacKaleHHBIMH (FOPSIIMMH) YaCTIMH (4aCTHIIAMHU) OT M3/ICIIHS.

1.3. U3nenue cuymTaeTCs YIOBICTBOPSIOIIMM TPeOOBAHMS HACTOSIIETO CTAHAAPTa, €CIH OHO
NpPOIUIO HCIBITAHHE B XapaKTEPHOM IOXKAPOOIMACHOM PEKUME U BEPOSTHOCTh BO3HUKHOBEHHUSI
noxapa B HeM (ot Hero) He npesbickna 10° B ro.

Komriekryrone wu3menus (pe3ucTopbl, KOHICHCATOPBI, TPAH3HCTOPBI, TpaHcHOPMATOPHI,
KJIEMMHBIE 3)KHMBI, PEJie H T. [1.) IOMYCKAIOTCS K MPHUMEHEHHIO, €CIIH OHU OTBEYAIOT TPEOOBaHHSIM
MOXapHO# 0E30MaCHOCTH COOTBETCTBYIOIIMX HOPMATHBHO-TEXHUYECKUX JOKYMEHTOB M JJIS HUX
OMpe/IeNICHbl HHTCHCHUBHOCTH MOXKaPOOIMACHBIX OTKa30B, HEOOXOIMMBIC JJIsI OLCHKH BEPOSTHOCTH
BO3HHKHOBEHHS MMOKapa B KOHEYHOM H3/ICITHH.



1.4. XapaxkTepHblii aBapUiHBI TOXAPOOMACHBIM pPEXUM (majsee —  XapaKTEepHBIH
MOXKAPOOTACHBIA PEXKUM) 3JICKTPOTEXHUYECKOTO H3JACIUS — 3TO TAaKOW PEKUM paboThl, MPH
KOTOPOM HAapyIaeTCs COOTBETCTBUE HOMHUHAIBHBIX MApaMETPOB W HOPMAJBHBIX YCIOBHM
SKCIUTyaTalliy M3JENUs WM €ro COCTaBHBIX 4YacTel, MPUBOASAIIMNA €ro K BBIXOJAY U3 CTPOS U
CO3/AI0IIUI YCIIOBUSI BOSHUKHOBEHUS 3arOPAHMUSL.

1.5. XapakTepHblii TOXXAPOOIACHBIA PEKHUM YCTAaHABJIMBAIOT B XOJE IIPEIABAPUTEIbHBIX
ucneiTannii. OH JOMKEeH OBITh M3 YKcia Hanbojiee OMacHBIX B MOXKAPHOM OTHOIICHHU PEKHMOB,
KOTOpbI€ BO3HHUKAIOT B 3KCIUTyaTalldd U, MO BO3MOXKHOCTH, UMEIOT HAauOOJBIIYI0 BEPOSITHOCTH. B
JalbHEUIIeM BBIOPAHHBIN TIOXKAPOOIMACHBIM PEXUM YKa3bIBAIOT B METOJIUKE WCIBITAHUS Ha
MOKapHYIO0 ONACHOCTb.

B 3aBucumMocTH OT BUJla U HA3HAYEHUS U3JEIUS XapaKTEPHbIE UCIBITATENbHBIE MTOKApOONacHbIe
PEXHUMBI CO3/1aI0T MTYyTEM:

YBEJIMUEHUS CUJIbI TOKA, IPOTEKAIOIIErO YEPE3 UCCIEYEMOE IIEKTPUUECKOE U3JENNE WIN €ro
COCTaBHYIO 4acTh (MOBBIIICHHE HANpPsDKEHHS, KOPOTKOE 3aMbIKaHHE, Meperpyska, AByX(aszHoe
BKIIFOUEHUE DIIEKTPOTEXHUUECKUX YCTPOUCTB Tpex(a3zHOTO TOKa, 3aKIMHUBAHUE pOTOpA WIH
APYTHX MOJBMYKHBIX YaCTeH dJICKTPUUSCKUX MAIIUH U alapaToB | Jp.);

CHIDKCHUS d(PPEKTUBHOCTH TEIUIOOTBOJA OT HArpEBaeMbIX JJICKTPHUECKUM TOKOM JeTalledl U
MMOBEPXHOCTEH DJIEKTPHUCCKUX YCTPOUCTB (3aKPBITHE IMOBEPXHOCTEH TOPIOYMMH MaTepHajaMu C
MaJibiM KO3((OUIIMEHTOM TETJIONMPOBOTHOCTH, OTCYTCTBHE JKUIKOCTH B BOJAOHAIMBHBIX MpUOOpax,
BBIKJIIOYEHHE BEHTHJIATOpPA B 3JIEKTpoKajopudepax U TEIUIOIEKTPOBEHTHIIATOPAX, MOHUKEHHE
YpPOBHS Macja WM APYrod IUAJIECKTPUUYECKOM MKUIKOCTH B MACJIOHAMOIHEHHBIX YCTaHOBKaX,
CHUKCHHUE YPOBHS JKUIKOCTH, UCTIOIB3YEMO B KaUeCTBE TEIUIOHOCHUTEIIS | JIP.);

YBEIIMYCHHUS MEPEXOHOTO COMPOTHBIICHUS (3HAYCHHME MAJCHUS HANPSIKCHUS, BBIICISIONMICHCS
MOIIIHOCTH) B KOHTAKTHBIX COCMHEHHSX UM KOMMYTAIIMOHHBIX JIEMECHTAX;

MOBBIIICHUST KOA(POUIMEHTA TPEHUS B JBMKYIIUXCS (BpAINAOIIMXCS) dJIEMEHTaX (MMUTAIHSI
OTCYTCTBHS CMa3KH, U3HOC TIOBEPXHOCTEH U T. 11.);

BO3JICUCTBUSl HA JETAIN 3JICKTPOYCTAHOBOK JJICKTPHUCCKUX AYyr (pe3Koe MepeHarnpsuKeHue,
OTCYTCTBHE JAYIOTacCUTENbHBIX PEIIETOK, BBIXOJ W3 CTPOS 3JEMEHTOB, LIYHTUPYIOIIUX YTy,
KpPYrOBO# OTOHb KOJUIEKTOPA);

cOpachiBaHMs pacKaJeHHBIX (TOPSAIIMX) YaCTHIl, 0OPa3yIOUIMXCS MPH aBapUHHBIX PSKUMAX B
AJIEKTPOYCTAHOBKAX, HA TOPIOYHME 3JICMEHTHI (YaCTHI[ OT OIJIABJIICHUS HHUKEIIEBBIX DJIEKTPOIOB B
JamMmax HaKaJMBaHUS, 4YacTHI[ METa/lIoB, OOpa3yloluXcsi MpPU KOPOTKUX 3aMBIKAaHUAX B
3JIEKTPOIIPOBOJIKAX, U T. I1.);

pacmojioKeHUs TOPIOYMX MaTepuajoB B 30HE pPaJMAallMOHHOTO HAarpeBa, CO37aBaeMoOro
3IEKTPOYCTAaHOBKAMH,

MPOIMYyCKaHUsI TOKa MO KOHCTPYKIMSAM W 3JEeMEHTaM, KOTOpble HOPMallbHO HE OO0TeKaloTcs
TOKOM, HO MOTYT UM OOTEKaThCsl B aBAPUUHBIX YCIOBUSX;

CO3/1aHUS HENPEIyCMOTPEHHOTO YCIOBUSMHU PabOThl, HO BO3MOXHOTO B aBAPUHHOM pEKUME
Harpesa 3a CYeT 3JIEKTPOMArHUTHBIX MOJICH.

2. Pacuer BepoOSITHOCTH BOBHUKHOBEHUSI MOKAPa OT JIeKTPUUECKOT0 U3/1e/Hus

2.1. BeposTHOCTh BO3HUKHOBEHHsI TOXapa B (OT) JJIGKTPHUUECKUX W3ACIHA € YCIOBUS
nokapo6e3onacHoct (. 1.3)3anuChIBAIOT CACIYIOIINM BEIPAKCHHEM:

Q= Qup M3 My [y <107, (151)
rae Qnp — BEPOSATHOCTh BO3HMKHOBEHHS XapaKTEPHOI'O MOXKAPOONACHOTO PEXHMMa B COCTABHOM
yactu uzzenus (BosHukHoBeHuss K3, meperpys3ku, MOBBIIMICHHS MIEPEXOTHOTO COMPOTUBIICHUS U T.
n.), lkog;

Qu: — BEpOATHOCTH TOrO, YTO 3HA4YCHHE (XapaKTEPHOTO HJIEKTPOTEXHHUECKOTO IMapaMerpa
(Toka, MepexoaHOT0 COMPOTUBIICHUS U JIP.) JISKHUT B THAMAa30HE MOXKAPOOIACHBIX 3HAYCHUII;

Qu.; — BEPOSITHOCTH HeCpabaThIBAHUS arapara 3aliuThl (AICKTPUICCKOHN, TETUIOBOM | T. I1.);

Q: — BEpOATHOCTH JTOCTHIKEHHUS TOPIOYMM MAaTEPHaIOM KPUTHYECKOW TEMIEPaTyphl WU €ro
BOCIUIAMEHEHUS.

2.2. 3a TONOXWUTENBHBIA WCXOJA OMNBITA B JaHHOM CIy4ya€ B 3aBHUCHMOCTH OT BHJA



ANEKTPUYECKOTO W3JENHs TNPHHUMAIOT: BOCIUIAMEHEHHWE, TMOSIBICHUE JbIMa, JIOCTHIKCHUE
KPUTHYECKOT'O 3HAYCHUS TEMIIEPATYyPHI IIPU HATPEBE | T. II.

2.3. BepossTHOCTb BO3HMKHOBEHHS XapaKTEPHOI'O MOKApOONACHOro pexxuma Qpp, Onpenensior
CTaTUCTHUYECKU IO JAHHBIM HCIBITATSIFHBIX J1A00paTOpHid TPEANPUATHIA W HM3TOTOBUTENCH W
AKCIUTYaTAIMOHHBIX CITYXKO.

[Ipy HanmUUUM COOTBETCTBYIOLIMX CHPABOYHBIX AAaHHBIX Qnp MOXET OBITH ONpeaeneHa depes
OOIIyI0 MHTEHCHBHOCTh OTKAa30B W3JENUs C BBEACHHEM KO3()(UIMEHTa, YUUTHIBAIOIIETO JOJIO
MOYKapOOTACHBIX OTKA30B.

2.4.BeposTHOCTb (Qy.;) B 00IIEM BHJIE paCCUUTHIBACTCS 1O HhopMylie
Q,, =1-eM =1-pe™ — P 4 pe P (152)
rae P — BepOsATHOCTH 3arpyOieHus 3anuThl (yCTaHABIMBACTCS 00CIICIOBAHUEM HITH TPUHUMACTCS
KaK CpEIHECTAaTHCTUYECKOEe 3HAYCHHUE, MMEIIIee MECTO Ha OOBEKTax, TJe MPEeUMYIICCTBEHHO
UCTIOJIb3YETCS U3JICIHE);

A\, — DKCIUTyaTallMOHHAss HHTEHCHUBHOCTh OTKA30B aIapaToB 3amuThl, 1/4;

A, — pabouas (ammapaTHas) MHTCHCHBHOCTb OTKa30B 3aIIUTHI (OHpenensercss NO TEopHH
HACKHOCTH TEXHHYECKHUX CHCTEM), 1/d;

A\; — MHTCHCHBHOCTb OTKa30B 3arpyOiieHHOM 3anmThl, 1/4;

t — Tekymiee Bpems paboTHI, 4.

Jlnist anmapatoB 3alluThl, HAXOMAIIMXCS B 3KcILTyaTanuu 6osee 1,5—2 mer, mis pacuera (Qy)
MOJKET OBITh HCITOJI30BAHO YIPOIIEHHOE BBIPAKEHUE:

Q3 =A pl (153)

2.5. XapakTepHbli  TOXApOONACHBIM  PEXUM  H3JENUSA  OIpPENENsIeTCs  3HAYCHHEM
AJIEKTPOTEXHUYECKOTO MapaMeTpa, IpU KOTOPOM BO3MOXKHO IMOSIBIICHUE PU3HAKOB €r0 3aropaHusl.
Hanpumep, xapakTepHbIii MOXapOOMACHBIH pexxuM — KopoTkoe 3ambikanue (K3); xapakTepHblit

AJIEKTPOTEXHUYECKU TMapaMeTp A3TOro pexuMa — 3HadeHue Toka K3. 3axkuranuve wuznenus
BO3MOXXHO TOJIBKO B OIpe/Ie]ICHHOM auana3one TokoB K3. B obmem Bue:

Qus =N, /N, (154)
rae Np, N, — COOTBETCTBEHHO IMama3oHbl IMOXKAPOOIMACHBIX M BO3MOXKHBIX B JKCIUTyaTallUuH

3HAYEHUH XapaKTEPHOTO EKTPOTEXHIUYECKOTO apaMeTpa.

B ciydyae wcmonb3oBaHHS IS OLEHKH 32KHATATEIILHOW CIIOCOOHOCTH JJIEKTPOTEXHUYCCKUX
(aKTOpOB WX JHEPreTUYECKUX XApPAKTEPUCTUK — DHEPTUU, MOIIHOCTH, IJIOTHOCTH TEIJIOBOTO
MOTOKA, TEMIIEPATYPHI U T. II. OMPEILIIICTCS BEPOSITHOCTH TOTO, KAK YaCcTO WIIM KakK JOJT0 3HAYCHHE
COOTBETCTBYIOIIETO JHEPreTUYECKOr0 TapaMeTpa 3a OIpPeNeiICHHBI MPOMEKYTOK BpEeMEHU
(manpuMep B TeueHHe roja) Oy[eT MpPEeBBINIATh €r0 MHHHUMAaIbHOE I0XKAapOOIacHOE 3HAYCHHE.
HaxoxaeHne MUHHMAIBHBIX TOXKAPOOMACHBIX 3HAYCHHUN MPOU3BOAMWTCS B XOJE BBIMOJTHCHHS
AKCIIEPUMEHTAILHBIX UCCIICAOBAHUN TTpH onpeaeieHnn Q.

2.6. BepostHOCTh Q) TMOJOXKHUTEIBHOTO MCXO/a OMbITa (BOCIIIAMEHEHWSI, MOSIBIICHUS IbIMa WA
JTOCTHOKEHUS KPUTHUYCCKOW TEMITEPaTyphl) OMNpEAEIsScTCsS II0CiIe IPOBEACHUS J1ab0paTOPHBIX
UCHBITaHUH B ycnoBusxX paBeHCTBA Qup = Qus = Qus=1;

Q, = 3+13m
n+2
r€ M — YUCIIO OIBITOB C MOJOKUTEILHBIM HCXOIaM,

71 — YHUCJIO OIBITOB.

B ciiyqae m=0,76 (#—1), npunumarot Q ,= I.

[Ipy MCHONB30BaHUU B KAUeCTBE KPUTEPHs TOJOKUTEIBHOTO HCXOJA OIbITa JIOCTHKCHUE
TOPIOYMM MaTEePHAIOM KPUTHYECKOM TeMiiepatypbl Q, onpeaensercs u3 GopMyJIbI

(155)

Qp =1-0;, (156)
riae ©; — Oe3pa3MepHBId apameTp, 3HaYeHUE KOTOPOTO BBHIOMPAETCS MO TAOJIMYHBIM JTaHHBIM, B
3aBHCHMOCTH OT 0€3pa3MepHOro mnapamerpa & B pacnpeneneHu CTbIOJCHTA.

ZJH(TK _TCP)’

(157)

o



rae T — KpUTHYECKas TeMIlepaTypa HarpeBa roprouero marepuaia, K;

T, — cpenHee apu(pMETHUECKOE 3HAUYEHHE TEMIIEpPaTyp B MCIBITAaHMAX B HaubOojee HarpeToM
Mmecte uzgenus, K;

0 — cpellHee KBaJpaTHYECKOE OTKIOHEHNE.

B kayecTBe KpUTMYECKOW TEMIEPATYPBI, B 3aBUCUMOCTH OT BHMJA W3ZCIHs, YCIOBUH €ro
OKCIUTyaTalldl M BO3MOJXKHBIX MCTOYHMKOB 3aKMTaHMs MOXKET OBbITh MNpPHUHATA TEMIeEpaTypa,
cocraisiromias B 80% Ttemmeparypbsl BOCIUIAMEHEHHS HW3OJSIIMOHHOTO (KOHCTPYKTOPCKOTO)
MaTepuaia.

2.7. lonyckaercst mpu ompeneneHud Qp 3aMEHATh CO3JaHHE XapaKTEpHOI'O IMOKapOOINAacHOTO
peKMMa Ha MCIOJIb30BAaHUE CTAaHAAPTHU30BAHHOIO SKBUBAJICHTHOIO IO TEIUIOBOMY BO3JEHCTBHIO
HUCTOYHUKA 3aXUraHusd, T. €. C DOKBUBAICHTHBIMM IIapaMeTpaMH, XapaKTepU3YIOIIMMHU
BOCIUIAMEHSIONIYIO CIIOCOOHOCTH (MOIIHOCTD, IUTONIAb, IIEPUOIMIHOCTD U BPEMSI BO3JICHCTBHS).

1IPUJIO’KEHUE 6
Cnpasoynoe

ITPUMEPBI PACYHETA

1. PaccunTaTrh BepOSITHOCTH BOSHUKHOBEHHS MOKAPa M B3PbIBa B OT/AeJeHUH KOMIIPECCHH.
1.1. Jannble nus pacuera
OTtneneHrie KOMIPECCUU ATHIICHA PACIIOJIOKEHO B OJHOITAXXHOM IMPOM3BOJCTBEHHOM 3JaHUU

pasmepamu B 1uiane 20x12 m u Beicotoit 10 M. CTeHbl 374aHHSI — KHUPIUYHBIE C JIGHTOYHBIM
ocrekyieHueM. llepekpeiTie — U3 pPeOPUCTBIX KeIe300eTOHHBIX IUIUT. OcBelleHue Inexa —
AJIEKTPUUECKOE, OTOIJICHHE — IeHTpajbHoe. lLlex o0opynoBaH aBapHifHON BeHTWIALUEH C

KpPaTHOCTBIO BO3yXx000MeHa (N), paBHOH BOCHMH.

B momemennu miexa pazmMeniaercs KOMIpeccop, KOTOPBIN MOBBIMIAET JaBIEHUE TOCTYIAIOIIETO
M3 MarucTpaJibHOrO TPyOOINpOBOAA ITHIICHA C 1100° go 27510 Ia. Juamerp TpyOOTPOBOIOB C
stunieHoM pasen 150 MM, Temneparypa stunena gocturaer 130°C. 3nanue uMeeT MOJIHUE3ALIUTY
tuna b.

HwkHuii KOHIETpalMoHHbIH mpeaen BocmiameHeHus: 3TuieHa (Cyxns B CMECH C BO3IYyXOM
paBen 2,75%, moatomy, B coorBerctBuu ¢ CHull 11-90-81: mpou3BoacTBO 10 B3PBIBHOM,
B3PBIBONIOKAPHON M MOKAPHOW OMACHOCTH OTHOCUTCSI K KaTeropuu A, TO €CTh B 1I€X€ BO3MOKHO
BO3HUKHOBEHHE KaK TMO0Kapa, TaKk M B3pbBa. [l0 yCIOBHSAM TEXHOJIOTHYECKOTO TMpoIiecca
BO3HUKHOBEHHE B3PBIBOOMACHON KOHIEHTpAalMd B OOBEME MOMEIIEHUS BO3MOXHO TOJBKO B
aBapUITHBIX YCIIOBHUAX, TOITOMY MTOMEIIECHUE M0 KIaCCH(PUKAIIMU B3PHIBOOMIACHBIX 30H OTHOCUTCS K
kiaccy B-la.

[TocxapHast OMacHOCTh OTACNEHUS KOMIIPECCUU CKIIAABIBACTCS U3 TMOXKAPHOW OMAaCHOCTU
KOMIIPECCOPHOM YCTAaHOBKM W TOXKApHOM OmacHOoCTH mnomemieHus. lloxkapHas omacHOCTH
KOMITpeccopa OOYCJIOBIIEHA OMACHOCTHIO BO3HMKHOBEHHS B3pBIBA OJTUJIICHOBO3IYIIHOW CMECH
BHYTpHU arnmapara.

[ToxxapHasi OTaCHOCTH TTOMEIICHHS 00YCIIOBJICHA ONMACHOCTHI0 BO3HUKHOBEHHS TIOKapa B IeXe, a
TaK)Xe OMACHOCTHIO BOZHUKHOBEHUS B3pbIBa 3TUJICHOBO3IYIIIHOM cMecH B 00bEME 11eXa IIPU BBIXOE
ATHJICHA U3 Ta30BBIX KOMMYHUKAIIUN TIPU aBapyH.

1.2.Pacuer

BosHuKHOBEHHE B3pbIBa B KOMIIpECCOpPE OOYCIOBJICHO OJHOBPEMEHHBIM TIOSBIICHHEM B
LUWIMH]IPE TOPIOYEro ra3a, OKUCIUTENS U UICTOYHHKA 3aKUTaHUS.

[To ycnoBUSIM TEXHOJOTHYECKOTO IMpoliecca B MUIMHIPE KOMIIPEccopa MOCTOSTHHO obOpariaercs
STHJIEH, TIO3TOMY BEPOSTHOCTD IMOSIBJICHHSI B KOMIIPECCOPE TOPIOYETo Ta3a paBHA eIUHHULIE

Qu(UB)=Qx(I'B) =Q(A ) =1

[MosiBnenue okucautesst (Bo3ayxa) B HMIMHAPE KOMIIPEccopa BO3MOXKHO MpPU 3aKJIMHHUBAHUU

BCACBIBAIONIECTO KJIalmaHa. B 3ToM ciiydae B NUJIMHIPE CO3/IAeTCs pa3pspKeHUE, 00yCIaBIMBArOIIEe



MOACOC BO3[yXa uepe3 CalbHUKOBBIC YIUIOTHEHHS. [l OTKIOHEHHs Kommpeccopa MpHu
3aKJIMHUBAHMM BCACHIBAIOLIETO KJlalaHa MMEETCsl CHCTeMa KOHTPOJs JaBJICHUs, KOTOpas
oTkirouaeT kommpeccop dyepe3 10 ¢ mocne 3aknuHuBaHus KianaHa. OOcie0BaHUEe MMOKA3al0, YTO
3a rox Habmonanock 10 ciiydaeB 3akJIMHUBAHUS KiIamaHoB. Toraa BEpOSTHOCTh pa3repMeTH3aliu
KOMITpeccopa paBHa
m
Qr(S2)= f:;“ - 5251:600d 06%0 =32007.
AHanmM3UpyeMbIi KOMIIpeccop B TeueHue roga Haxomwics B pabodem cocrossuuu 4000 4,
MO3TOMY BEPOSTHOCTH €T0 HaXOXKICHHUS MO pa3psHKCHUEM paBHA
Ko x 1 4
Qx (Sy) :Hiz_i‘ri = £ y560020000B0= 237107,
OTKyna BepoATHOCTb MOJCOCA BO3AyXa B KOMIIPECCOP COCTABUT 3HAYCHHE
Qx (b2) =Q (SYQk (S,) = 23107 B,2107° = 741107
Takum o00pa3oM, BEpOSTHOCTb TOSBICHUS B LWIMHAPE KOMIIpEccopa JOCTATOYHOTO
KOJINYECTBA OKHCIIUTENIS B COOTBETCTBUU ¢ hopmyioii (44) npusioxenus 3 paBHa
Qk (OK) = Qx (OK;) =Q (by) = 741107,

OTKyna BepOATHOCTh 00pa30BaHUs IOpIOYEH cpebl B IIIMHIPE KOMIIpECcopa COOTBETCTBUU C

dopmyoit (40) npunoxenus: 3 OyneT paBHa
Qu (I'C) =Qx (I'B)Qk (OK) = 117,410 = 74110

HcTouyHukoM 3a)XUraHusi 3TUJIEHOBO3AYIIHON CMecH B IIMJIMHIPE KOMIIpeccopa MOTYT ObITh
TOJIBKO MCKPBI MEXaHUYECKOTO TPOUCXO0KICHHUSI, BO3HUKAIOIINE NP Pa3pylICHUH y3JI0B U JIeTaICH
MOPUIHEBOM TPYyNINbl M3-3a IMOTEPU MPOYHOCTH MaTepuajga WM MPU OCIa0IeHUH OOJTOBBIX
COEIUHEHU.

CraTucTuyeckue JaHHbIe MOKa3bIBAIOT, YTO 33 aHATU3UPYEMBbIM Mepuoja BpeMeHU Halmrodancs
OIMH Clly4all paspylleHus [eTaleil NOpPIIHEBOM TIpPYIIbl, B pPE3yJbTaTe YEro B LUIUHIPE
KOMIIpeccopa B TeueHHe 2 MUH Habmoganoch uckpeHue. [1oaToMy BeposSTHOCTH MOSIBICHUS B
IMHIPE KoMIpeccopa PPUKIIMOHHBIX UCKP B COOTBETCTBUH ¢ popmynamu (421 47) npuinokeHust
3 paBHa

m

Qu(TH) =Qu (T ,) =Q (1) = -2 Y @

N

—————[2=380107°
525600
OueHuM HSHEPruI0 MCKpP, BO3HUKAIOIIMX MPU pPa3pylIeHUU AeTajedl MOPUIHEBOW TPYIIIbI
KOMIIpeccopa. 3Hasi, 4T0 CKOPOCTb ABIKCHHUS STHX Aeraieii cocrapisier 20 M0, a nx macca paBHa
10 kr u Gosee, Haiiaem sHepruo coyaapenus (E), [k, mo hopmyie
_mw
S 2

E =2000

N3BecTHO, 4TO (DPUKITMOHHBIC HCKPBI TBEPBIX CTaJIeH MPHU dHEPTUsIX coynapenus nmopsiaka 1000
JI>K TOJKUTAIOT METaHOBO3AYIIHBIE CMECH C MUHUMAIIbHOU 3Heprueit 3axkuranus 0,28m/[x.

MuHuManbHasT SHEPrus 3aXUTaHUS STHICHOBO3MYIIHOW cMmecu paBHa 0,12 m/[k, a sHeprus
coymapenus Ten 3HaunTensHo npesbimaet 1000/1x, cnexoBaTenbHO:

Qx [B3) =1

Torma BeposSTHOCTh TIOSIBICHHS B LWIMHAPE KOMIpEccopa WCTOYHUKA 3aKUTaHUS B

COOTBETCTBUH ¢ popMmyInoi (46) npuinoxeHus 3 paBHa
Qx (M3)=Qy (TH)Qy (B) = 3810 ° M= 38M10°.

Takum 00pazoM, BEpOATHOCTh B3phIBa STHJICHOBO3IYIIHONH CMECH BHYTPH KOMIIpeccopa Oyaer

paBHa
Qk (BTA) =Qy (I'C)Qy (M3) = 740077 (B8N0 ° = 2801072

HaOnronenne 3a TpOM3BOJACTBOM TMOKa3ajlo, 4YTO TpWxkael 3a rox (M-3) orMmedarnach
pasrepMeTn3aiusi KOMMYHHUKAIMA ¢ STHJICHOM W Ta3 BBIXOAWI B 00beM momemnieHus. Paccuntaem
BpeMsi 00pa3oBaHUs B3PHIBOONMACHOW KOHIICHTPAIMU B JIOKAIBHOM oO0Jsiake, 3aHuMaromeM 5%



o0beMa 1exa.
PexxuM mcTedeHus1 STHICHA M3 TPyOONPOBOAa MPHU pa3repMeTH3aIMK (IIAHIICBBIX COCIMHEHHIM
BBIYHUCIIAKOT U3 BBIpa)KeHI/IH
5
Py — 1010

=Y =0,00364<V,, = 0528
P 275010° i

rae P, — atMocdepHoe aaBnenue, [1a;
Ppas — pabouee naBieHue B TpybonpoBoaax ¢ atuiieHoM, Ila;
Vip — KPUTUYECKOE OTHOILEHUE.
To ecTh UcTEUEHUE MTPOUCXOUT CO 3BYKOBOUM CKOPOCTBHIO W, PaBHOM

848 848
w = 334 /VTPAE = 334/5 =369

[Tnomans menu F npu pasrepmernsanuu (IaHIEBOrO COCIUHEHHUS TPYOONPOBOJA AUAMETPOM
150mm u tommumuOHK menmu 0,5MM paBHa
F =mdd= 1,200
Pacxon aTunena — g yepe3 Takoe OTBEpCTUE OYACT paBeH
g =369u 2 00001212 = 0044
Torma BpeMsi oOpa3oBaHMs JIOKAIBHOTO B3PBIBOOMACHOTO OOJaka, 3aHuMaromero 5% obbema
1exa npu padoTe BEHTWISALNUU, OyIeT paBHO

_ 3600 g 3600 044
= In = In

1177 " Curns 8 | g4q_ 275LBDO52400
10002 3600 ’ 10002 (3600

=066

YuureiBas, 4TO M3 BCEH MacChl DTHIIEHA, BBIMIEAIIET0O B 00BEM IoMeleHus, TOIbKko /0%
YY4acCTBYIOT B 0OOpa30BaHWU JIOKAJTHHOTO B3PBIBOOMACHOTO O0JaKa, BpeMs OOpa30BaHUS STOTO
obmaka W BpeMsl €ro CyHIeCTBOBAHMS TIIOCJIE€ YCTPAHEHUsS YTEUKH OJOTuJeHa Oyner

U _
paBHO: ' 27 (7 = 094

Bpemst ucreuenust 3TUICHa IPU UMEBIIMX MECTO aBapHsX 3a aHAIM3MPYEMBbIH MEepHO]] BpEMEHU
obuto paBuo 4,5, Su 5,5 mun. Tornma oOmiee Bpemsi CyIIECTBOBaHMS B3PHIBOOIIACHOTO 00JIaKa,
3aHuMaromero 5% o0bemMa TOMEMICHHS M TPEICTaBISAIONIETO OMACHOCTh TIPH B3PBIBE IS
LEJIOCTHOCTH CTPOUTENBHBIX KOHCTPYKIMH M JKU3HM JIIOJEH C ydyeToM paboThl aBapuiHOU
BEHTHJIALUH OyJeT paBHO

3
ZT = m[(r o—Tao)+T 2]: mty =15.
i=1
OTkyna BEpOSITHOCTH TIOSBJICHUS B O0BEME IOMENICHUS, JOCTAaTOYHOTO Il 0Opa3oBaHUs

FOpIO‘ICfI CMCCHU KOJIMYCCTBA 3THUJICHA, PaBHA
3

K 25
Qul85) = Qu(IB)Qu(a) = 7 D 1= 20 5= 3610™

»4 " 525600

Y4uThIBast, 4TO B 00bEME TOMEIIEHHUS TTOCTOSHHO UMEETCS OKHUCITUTEb, TIOTYIUM
Q;(OK) =Q,(0K,) =Q;(by) =1

Torma BepOsATHOCTh 00pa30BaHMs TOPIOYEH CMECH 3THUJICHA C BO3AYXOM B 00BbEME MOMENICHHS
Oyzer paBHa

Q,,(I'Cy) =Q,;(I'B3)Q,; (OK) = 360> M= 3610

OCHOBHBIMH HCTOYHMKAMH 3aKWTAHHWS B3PBIBOOMACHOTO ATHJICHOBO3AYIIHOTO o0Naka B
MOMEIICHUH MOTYT OBITh 3JIEKTPONPUOOpPHI (B Clydyae WX HECOOTBETCTBHSI KATCTOPHUHM M TPYIINE
B3PBIBOOIIACHON CpEbl), OTKPBITHIH OrOHb ([P MPOBEJACHHWU OTHEBBIX PabOT), MCKPBHI OT ymapa
(pu pa3IMYHBIX PEMOHTHBIX pab0Tax) U pa3ps aTMOCHEPHOTO FIEKTPUUCCTBA.

[To’kapHO-TEXHUYECKMM 00CIEIOBAHUEM OTIACICHUS KOMIIPECCHH YCTAHOBICHO, YTO IISTh
aMeKTpocBeTHIIbHUKOB Mapku B3IT B pasnoe Bpemsi B Teuenwe 120, 100, 80, 1261 135 u



OKCILTYaTUPOBAJIIMCh C HAPYIICHUEM ILIEJICBOM 3allIUTHI.
BepOHTHOCTB HaXO0XIACHUA JICKTPOCBECTUIBPHUKOB B HEUCITPABHOM COCTOSAHHU paBHA

Ky o 12
lg) =—% > 1, =———33600= 7,710~
Qn(la) rpizjl‘l ' 525600

Tak kak Temmeparypa KoyObl 3JeKkTpojammodku MomHocThio 150 Bt pama 350 T, a
TeMrieparypa camoBociuiaMeHenus 3TwieHa 540 T, crmemoBaTenbHO, Harperas Koiba HE MOXKET
OBITh HCTOYHUKOM 32)KUT'aHUS ATUIICHOBO31YIIHONW CMECH.

VY CTaHOBIIEHO, YTO 3a AHAJIM3HPYEMBIH NMEPHOA BPEMEHH B NOMEIICHHH 6 pa3 IpOBOAMINCH
razocBapounbie pabotsl mo 6, 8, 10, 4, 3u 5 u xaxnas. [lo3TOMy BEpOSTHOCTH MOSBJICHUS B

MOMEILIEHUU OTKPBITOTrO OrHs Oy/eT paBHa

Ks 14 -
cg,7(1rM4):Q,7(h2):T—Zri — =" _2160= 580107

» &' 7525600

Tak kak TeMIlepaTypa IUIAMEHM Ta30BOM TOpPEIKM U BpEMs €€ JICUCTBUS 3HAYUTEIIBHO
MPEBBIIIAIOT ~ TEMIIEpPATypy BOCIUIAMEHEHHS U BpeMs, HEOOXOAMMOE Uil  3a)KUTaHUA
STUJICHOBO3AYUIHON CMECH, MOTy4aeM, 4TO

Qu(BX) =1.

PeMoHTHBIE pabOTHI ¢ TPUMEHEHHEM HCKPOOIIACHOTO HMHCTPYMEHTAa B TOMEIICHHH 32
AHAJIM3UPYEMBIN NTEPUOJ BPEMEHH HE MPOBOJAMIINCH.

BrruncnsieM BEpOSTHOCTD MOSBICHUS B IOMEIICHUH pa3psiia aTMOC()EepHOTo dIEKTPHISCTRA.

[TomerieHue pacmoio’k€HO B MECTHOCTU C MPOJOJIKUTENBHOCTBIO IPO30BOM nestenbHOCTH 50
clon?, no3Tomy 7 = 6 kM 2ox Y. OTcroa, B COOTBETCTBUM C dopmynoit (5) npunoxenus 3 4uciIo
YAapOB MOJIHUY B 3/IaHUE PABHO

Ny ,, = (L+6H)(S+6H)MI0° = 341072
Torma BepoSTHOCTH MPSMOTO yapa MOJIHUU OYAET paBHA
Q. (t,)=1-e " = 341072
Brrunciisiem BepoATHOCTh OTKa3a UCIPABHOM MOJHUE3AIIUTHI TUIIA b 31aHMsT KOMIIPECCOPHO IO
dopmyne (52) npunoxenus 3
Qy(ty) =1-B z=1- 095= 501072,
Taxum 00pa3oM, BEpOATHOCTh OPAKEHHSI 3aHHSI MOJTHUEH paBHA
Qi(C1) = Qy (t1)Qy (t5) = 170207
[ToxxapHO-TeXHUYECKUM 00CIIEZIOBAHUEM YCTAaHOBJIEHO, UTO 3alllMTHOE 3a3eMJICHHE, NMEIOIIeecs
B 3/IaHUH, HAXOJAUTCS B UCIIPABHOM COCTOSIHUHU, TTO3TOMY

Q;(C,)=0,  Q,(Cz)=0.
Torna

Qu(TH1)=Q (1) = 17007
VYuuTeiBas napamMeTpbl MOJIHUH MTOTYyYUM

Qu(B7) =1
Otkyna
Q (31 T C)=[Q (THy) +Q;(TH ,)|Q,; (BZ)= L7007 + 58M07%) = 750107,

Takum o0pa3oM, BEPOSTHOCTH B3phIBA STUJICHOBO3YIIHONH CMECH B 00bEME MOMEIIECHUS OyIeT

paBHa!
Q(BO) = Q,,(I'C))Q,,(M3/ I'C) = 360> 750103 = 2,700

PaccuntaeM BeposSTHOCTH BOSHHKHOBEHHUS MOXKapa B TOMEIICHUH KoMIpeccopHoii. Habmonenne
32 00BEKTOM MO3BOJIUJIO YCTAaHOBHUTD, YTO MPUMEPHO 255 afox™ B momemennn KOMIIPECCOPHOH, B
HapyIICHUE MPaBUJI TOXKAPHOU OE30MaCHOCTH, XPAHUIUCH Pa3HOOOpPA3HBIE TOPIOYHUE MAaTEPHAIIBI
(BeTolIb, JEpEeBSHHBIC KOHCTPYKIMH, JPEBECHBIC OTXOABI W T.I.), HE MPEAyCMOTPECHHBIC
TEXHOJIOTUYECKUM PETTIAMEHTOM.

[ToaTOMy BEpOSITHOCTH MOSBICHUS B TOMEUICHUH FOPIOYMX BELIECTB paBHA



1
IBy)=Qu(IBy)=_7 ) 1;=__—  [P5560= 26[10°.
QH( 17) QH( 4) T, = i 525600

OTkyna BepoATHOCTh 0Opa30BaHUs B [IeX€E MM0KAPOOMACHON Cpelbl paBHA
Qu(I'Cyy) =Qu (I'B;)Qy (OK) = 2601077,

W3 3aduKcupoBaHHBIX TEMJIOBBIX UCTOUHUKOB, KOTOPHIE MOTYT MOSIBUTHCS B 1I€X€, HCTOUHUKOM
3KUTAHWS JJIs TBEPHbIX TOPIOYUX BEIIECTB SIBISETCS TOJIBKO OTKPBITBIA OTOHb U Pa3psiIbI
aTMochepHoro 3aeKkTpuuecTBa. [103TOMy BEpOSITHOCT, BOZHUKHOBEHHUS B OTAEJICHUH KOMIIPECCUU
mo’kapa paBHa

Q(I10)=Q(I'C;)Q (M3 I'C)= 26107 (75007% = 1,9010™*
Takum 00pa3oM, BEpOSTHOCTh TOTO, YTO B OTACIICHUU KOMIIPECCHU MPOU3OHIET B3PHIB JTHOO B
caMOM KOMIIpeccope, JIn00 B 00beMe 11eXa COCTAaBUT 3HAUCHUE
Q(BIT) =1-[1- Q« (BT4)|[1- Q(BO)|=1- (1 - 28M07*?) {1~ 270107) = 270107
BeposiTHOCTB TOTO, UTO B KOMIIPECCOPHON BO3HUKHET IMOKap WK B3pHIB, paBHA!
QUI3uruB3) =Q(BI)+Q(I10) = 270077 + 190107 = 190107*

1.3.3akimoueHue

BeposiTHOCT, BO3HUKHOBEHHS B KOMIIPECCOPHOM B3phIBa paBHA 2,710° B rox;, uro
COOTBETCTBYEeT OJHOMY B3pbIBY B TOoJa B 3703704 aHanmorM4HbIX 3JaHHSIX, a BEPOSTHOCTH
BO3HUKHOBCHHS B HEM HIIM B3DbIBA, MM Tokapa pasHa 1,900 B rox, T. €. OMH MOKap M B3PHIB
B rox B 5263aHalOrMYHBIX [TOMEIIEHUSX.

2. Paccuutath BepOSITHOCTH BO3HMKHOBeHHs mMo:kapa B pe3epByape PBC-20000 HIIC
“Toprosm”

2.1. lanHbIe A pacyeTa

B kadectBe mojkapoomacHOTO 0OBEKTa B3ST pe3epByap ¢ HePThIO 00BEMOM 20000m°. Pacuer
BEJIETCSI ISl HOPMAJILHOM KCIUTyaTallii TEXHUYECKU UCTIPABHOTO pe3epByapa.

Cpenusis pabouast remmneparypa Hepru 7=311K. HukHuit u BepxHHii TeMuepaTypHbIe Ipeaeibl
BOCITIaMeHeHUs HeQTH paBHBL. Ty ;=249K, T} 1,=265K. KonudyecTBo 000p0oTOB pe3epByapa B roj
Is=24T1ox™". Bpewmst cymiecTBoBaHMS TOpIOYEH Cpeiibl B pe3epByape Ipu OTKauKe 3a OJAMH 000pOT
pesepByapa Ton =10 9 (McKiTrOUas IMTENbHBIN mpocToii). Pamuyc pesepsyapa PBC=2000R=22,81
M. BricoTa pesepByapa H,=11,9M. Yncno ynapos MonHuii n = 6 kv Mox . Ha pe3epByape umeercs
MoJHHe3amuTa tuna b, mostomy 6=0,95.

Yucino HMCKpoOmacHbIX omepanuid npu pyd4HoM wu3mepeHun ypoBHsa N,, = 1100 rox™.
BepositHoets  mtwisi (ckopocts Betpa u<l mdY), Qu (usl) = 0,12. Uncino BKIIOYCHHIA
3JIEKTPO3aABUKEK N3,3:4(Eoz['l. Yucno  WCKpOOMACHBIX — ONEpalMii  NpU  [POBEICHUU
TexobcmyxuBanus pesepByapa Nro=24 rox*. Hukuuii u BEpXHHUH KOHIICHTPAIIMOHHBIE MPECITbI
BoCIIaMEeHEHUST HePTsIHbIX MmapoB Cnx=0,02% (0 o0bemy), Cuxns=0,1% (0 o00BEeMY).
[IpousBoauTenbHOCTH, omepanuu HanojgHeHus ¢=0,56 MGt PaGouas KOHIICHTpaIus TapoB B
pesepByape C=0,4% (10 06vemy). [Ipoa0IKUTETLHOCT BEIOpOCA O0raToi CMeCH T5o,=5 d.

2.2. Pacuer

Tak kak Ha He(TENPOBOJAX CpedHss pabouas TeMmieparypa KHAKOCTH (Hedrtn) T BbIe
CpEeIHEMECSIYHON TeMIepaTyphl BO3AyXa, TO 332 PAaCUETHYIO TEMIEpaTypy MOBEPXHOCTHOTO CIOS
He(TH IpHHIMaeM T .

W3 ycnoBust 3ajadd BHAHO, 9TO T > . .., TOSTOMY NpPH HEHOJBIKHOM ypPOBHE He(TH

(V) H
BEPOATHOCTH OOpa30BaHUs TOpIOYEdl CMecH BHYTpU pesepByapa pasHa Hymo @ (I'C)=0, a mpu
OTKauyke He(pTh paBHA

n -1
Qs (IC)= "ﬁr

omKk

2410
8760

=2740107?
, :

Takum 00pa3oM BepOSTHOCTH 0Opa30BaHUsI FOPIOYEi Cpeibl BHYTPHU pe3epByapa B TEUCHUE roja
Oyzer paBHa



2
Qs (1) =1- [ k-Qi(ro]=Q¢' (re) + Qg (r¢) = 274107
|

Berarcianm uuciio nonaiaHuy MOJHUM B pesepByap To Gopmyie (5.1) npunoxenus 3
Ny, =(2R+6Hp)% 07, 107° =(22281+ 6[119)% (B10° = 820072

Tor;[a BCPOATHOCTL MPAMOTO ydapa MOJHUHU B PE3CPByap B TCUCHUC I'0OJid, BBIYHUCJICHHASA I10

dbopmyite (49) npunoxenus 3, paBHa
Qp(t,) =1-e"V ™ =1 (82070 = 797192

Brruncium BCPOATHOCTL OTKa3a MOJJHHUC3AIIUTBI B TCUYCHHUC TIOJa IHpU HUCHPABHOCTU

MoJHHEeOoTBOoAa 1o hopmyie (52) mpumokeHus 3.
Qp(t) =(1-B,) =1- 095= 501072

Taxkum 06pa3oM, BEpPOSTHOCTh MOPAXKECHUS MOJHHEH pe3epByapa, B COOTBETCTBUHU C (OPMYIOi

(48) mpunoskenus 3, paBHa
Qp(C1) =Qp(t)Qp(ty) =500 7,907 = 39010°°

OOcnenoBaHMEM YCTAHOBJICHO, 4YTO HUMEIOIEeCss Ha pe3epByape 3allluTHOE 3a3eMJICHHE

HAXOJUTCSI B UCIIPABHOM COCTOSIHUH, IIOATOMY BEpOSITHOCTH BTOPUYHOIO BO3JEHCTBUS MOJHHUH Ha

pesepByap I 3aHOCA B HETO BBICOKOTO MOTeHIMaa papHa Hymo Qn(C2) =0 u Qp(C5) =0.

[MosiBieHne (PPUKIMOHHBIX KCKP B pe3epByape BO3MOXKHO TOJIBKO MPH IMPOBEICHUH
HCKPOOIIACHBIX PYYHBIX OIEpaliii MpU U3MEPEHHH YpOBHs 1 0TOOpe mpol. [ToaTomy BeposTHOCTH
Q,(TH5) B coorBercTBuH ¢ popmynamu (49u 55) npunoxenus 3 paBHa

Qp(TH 3) =Qp( £)QO0I1)=(1—e "™ )15201073 = - ¢ H1°%)152102 = 1521073

B oroit popmyne Q(OIT) = 1,5710° — BeposATHOCTb OLIMOKHM OIEPATOPA, BBHIIOJHSIOLIETO
orepary K3MEPEHUS YPOBHSI.

Takum 00pa3oM, BEPOSITHOCTH TOSIBIICHHS B pe3epByape Kakoro-inOo TEIIOBOIO MCTOYHHKA B
COOTBETCTBHUH C MPHIOKEHUEM 3 paBHA

Q.(TH) =Q,(T¥,) +Qu(TH,) = 54110°.

[Tonaras, 4T0 OSHEprus W BpPEeMs CYIICCTBOBAHUS 3TUX HCTOYHUKOB OCTATOYHBI ISt
BOCIIIAMEHEHHs roproueit cpensl, T. €. Qy,(B) = | u3 npunoxenus 3 nonyunm Q, (43/1'C) = 5,410°,

Torga BeposSTHOCTh BO3HUKHOBEHHS MOXKapa BHYTPH pe3epByapa B COOTBETCTBUHU C (pOpMyIioit
(38) mpuitoskenus 3, paBHa

Q(IIP) = Qp(M3/ I'C)Qp(I'C) = 540073 (274102 = 15107

W3 ycrnoBus 3aaud CIeayeT, uTo pabodast KOHIIEHTPAIKS MMapoB B pe3epByape BBIIIE BEPXHETO
KOHIICHTPAIMOHHOTO Mpe/esia BOCIJIAMEHEHHS, T.€. B pe3epByape MpU HEMOIBHKHOM Clioe He(TH
HAXOTUTCS Heroproyas cpena. IIpu HamoJHEHHH pe3epByapa HEPTBIO B €ro OKPECTHOCTH
obpasyeTcs roprodasi cpesia, BEpOSITHOCTh BBIOpOCa KOTOPOH MOYKHO BBIYHCIHTE 10 Gopmyite (42)
NPUIIOKEHUS 3

KgnosT g, _ 12405

BIC) = = = 13701072
Qo.p(BIC) T, 8760 13

Bo Bpemst Tuxoit moroasl (CKOpocTh BeTpa MeHbIme 1 MB'l) OKOJIO pe3epByapa obOpasyercs
B3pPBIBOOIIACHAS 30HA, BEPOSATHOCTH MOSBICHUS KOTOPOH paBHA
Qup(I'C) =Qp p(BIC)Q y(u <1) = 1370072 (012 = 16010,
JluameTp 3TOM B3pbIBOOIIACHOW 30HBI PaBEH

gCp

056004 ) °°
D:2R+1OEH,{ 5} =59,

086
ZJ :2D22,81+10EL19[ 5
CrunsMHp 0020119
OHpe,Z[e.HI/IM YUCJIO YAApOB MOJIHUH BO B3PBLIBOOITACHYIO 30HY
vor =[D, +6(Hp +5)]° (107 =[59+ 60119 + 5)?6107° = 15107,
Torma BEpOsITHOCTh MPSAMOTrO yapa MOJHHUM B JAHHYIO 30HY paBHA

_ -NSSTtp -015 _ 4
Qp,(tx)=1-e =l-e¢ =14007%



Tak kak BepoOATHOCTb OTKa3a MonHue3amuTel Q,(ty) = 51107 TO BepOATHOCTb MOPAKEHHS

MOJIHMEHN B3PBIBOOMACHON 30HBI paBHA
Q53(C1) =Qp(t1)Qp 5 (t2) = 5107 LA0™ = 701072

Otkyna QB,3(TH1):7EILU3.

BeposiTHOCTB MOsIBIIEHUST OKOJIO pe3epByapa (PpUKIIMOHHBIX UCKP paBHA
Qs (T15) =QOMQ5 (11)= 1520007f ~e ™07 |2 15210 - ~020029%] = 152110

Hapsiny ¢ QpuUKIUMOHHBIMM HCKpaMHU B OKPECTHOCTSIX pe3epByapa BO3MOXKHO IIOSIBIEHUE
JNEKTPUYECKUX WCKP 3aMBIKAHUS M Pa3MBIKaHUS KOHTAaKTOB OJJIEKTPO3aJBIKEK. Y UUTHIBAS
COOTBETCTBHE IIOMOJIHEHMS JJIEKTPO33JABI)KEK KAaTErOpUM U TPYIMIE B3PbIBOONACHOW CMECH,
BEPOSTHOCTH MOSBJICHUS SJICKTPUICCKUX MUCKP BRIYHUCTHM 10 popmynam (49u 54) npunoxenus 3.
Qp3(TH ;) =Qp 5(e3) =108 A —e™™M»TP) =108 (L - ™) =108,

TakuM 00pa3oMm, BEpOSTHOCTh TMOSIBICHHUSI OKOJO pe3epByapa Kakoro-inbo TeraoBOro
HMCTOYHUKA B COOTBETCTBUU C MPUIOKECHHEM 3 COCTABUT 3HAUCHUE
Qu 3 (TH) =Qp5(TH 1) + Q3 (TH ) + Q5 (TH 3) = 71107 + 11107 + 152[107 = 8510,

[Tonarast, 94TO 3HEpPrust U BpeMs CYIIECTBOBAHUS 3TUX MCTOUYHUKOB JOCTATOYHBI JJISl 3Q)KUTaHUS
roproueit cpenbi, u3 popmysibl (49) npunokenus 3 monyunm npu Q,=1

Q5 (M3/1C) = 8501072

Torga BepoOSITHOCT BO3HHUKHOBEHHS B3pbIBa B OKPECTHOCTAX pe3epByapa B COOTBETCTBHH C

dopmysroit (39) npuiiokenust 3 paBHa
Qu (BP)=Qup(I'C)Qp5(M3/ I'C)= 141107

OTkyna BeposSTHOCTh BOZHUKHOBEHHS B 30HE pe3epByapa JMO0 Mmoxkapa, 1100 B3pbIBa COCTABUT

3HaYEHHUE
QUIBP) =1-[1-Q,(17P)|[1-Q,, (BP)| = Q, (11P) + Q(BP) = 291107

2.3.3akmoueHune

BeposiTHOCTh BOBHUKHOBEHHUS B 30HE pe3epByapa Mokapa WM B3phIBa COCTABIISCT 2,910%, uro
COOTBETCTBYET OJHOMY TOKapy WJIM B3phIBY B T0oJ1 B MaccuBe n3 3448pe3epByapoB, pabOTaIONINX B
YCIIOBUSIX, aHAJIOTUYHBIX PACUETHOMY.

3. Onpenenuth BepossTHOCTH Bo3aeiicTBus ODII Ha mroxelt mpu moxape B mpoekTupyemoit 15-
3Ta’KHOM TOCTHHHUIIE TPU PA3IMUHBIX BapHAHTAX CUCTEMbI IPOTUBOIOKAPHON 3aIIUTHI.

3.1. lanusle a8 pacueTa

B 3manum mpenmnosaraercs yCTpOWCTBO BEHTUJISLIMOHHOM CHCTEMBI MPOTHUBOIABIMHOM 3alUThI
(TTA3) ¢ BepostHOCTHIO 3 dekTrBHOrO cpadarbiBanus R;=0,95u cucTeMbl OMOBEIIEHUS JTIOACH O
noxape (OJIII) ¢ BepositHOCTBIO 3(ddexkTuBHOrO cpadarsiBanust Rp,=0,95. [IpogomKkuTeIbHOCTD
npeObIBaHMS OTACIBHOTO YelIOBEKa B 00BhEKTE B cpeaHeM 18 quT'l HE3aBHCHUMO OT BPEMEHH TOJ1a.
CratucTudeckasi BEpOSITHOCT, BOSHUKHOBEHHS TIOKapa B aHAJIOTUYHBIX 00bekTax B roj paBaa 410
*. B kauectBe pacYeTHOM CUTYyalluH IIPUHUMAEM CIIy4ail BOSHUKHOBEHUS 110Kapa Ha IIEPBOM JTaXkKe.
Orax 37aHUS paccMaTpuBaeM Kak ofHo mnomermieHue. lllupuna mostaxknoro kopuzmopa 1,5 M,
paccrosinue oT HanboJiee yJaIeHHOTO MOMEIICHHS dTaXka J0 BBIXOJa B JIECTHUUHYIO KIeTKy 40 M,
yepe3 onauH BBIXOA OdBakyupytorca 50 uemoBek, mmpwHa BbIxoma 1,21 M. HopmarusHyto

BeposTHOCTB Q¢ mpuHEMaeM paHoii 1110°, BepositHOCT Py, paBroit 17107,

3.2.Pacuer

Onenky ypoBHS O€30MAaCHOCTH OIpeaenseM s Jojed, Haxomsmuxcs Ha 15w staxe
TOCTUHHIIBI (HanboJee yAaJeHHOM OT BbIXOJa B O€30mMacHyro 30HY) Hpu Haauuuu cuctem [1/13 u
OJITI. Tak kak 3maHHe OOOPYIOBAHO BEHTWISIIIMOHHOW cucTemoi [1J[3, ero mecTHUYHBIE KIETKU
CUMTaeM He3aabpIMIIIeMbIMU. BepostHocTh Q, Bhruucisem mo gpopmyite (33) npuioxenus 2

Qg =0,00041- (1- (L- 095)(L— 095))} =1107°
VYuuTbIBas, 4TO OTAENBHBIM YENOBEK HAXOAUTCS B rocTuHuiEe 18 4, TO BEpOATHOCTH €ro

18
IPUCYTCTBHS B 3MaHUHU NP MOXKape MPUHUMAEM PABHOW OTHOLICHUIO o, — 075 C yuerom 3t0r0

OKOHYATEIBHO 3HaueHue Oymer pasHo 0,7510° uro memsme Qi . Vcmosue Qopmymsi (2)



MIPUIIOKEHHUS 2 BBIMOITHSIETCS, IIOATOMY O€30MacHOCTh JOJIEH B 3JaHUM Ha CIy4ail BOSHUKHOBEHUS
noxkapa obecrieuena. PaccMoTpuM BapraHT KOMIIOHOBKU MPOTUBOIOKAPHON 3aIIUTHI O€3 CHCTEMBI
omoBenieHus. [Ipu 3TOM BpeMs ONOKUPOBaHUS 3BAKYallMOHHBIX MyTeH Tg, HA JITaXKE MOXKapa
MpUHUMAaeM paBHbIM 1 MHUH B COOTBETCTBHUU C TPEOOBAHUSMHU CTPOUTEIBHBIX HOPM M IPaBUII
IIPOCKTUPOBAHUA 3JaHUN U COOpyKeHMU. PacuetHoe Bpemsa 3Bakyauuu t,, OIpENEIIEHHOE B
COOTBETCTBUH C TeMH k¢ HopMamu, paBHO 0,47 muH. Bpems Haudana sBakyanuu Ty,, TPUHAMAEM
paBHBIM 2 MuH. BeposTHOCTH 3Bakyaruu P, mis staxka moskapa BeramciseM mo ¢opmyie (5)
MPUIIOKEHUS 2.
Py =1—7§,47 = 0265
BepositHocTh Q; BhIumcisieM 1o gopmysie (3) npuinoxeHus 2.
Qg =0,00041- (1- (L- 0265(1- 000D)}(1- 095 =146010".

Iockombky Q,>Q: , To ycioBHe Ge30macHOCTH s JIFoel o hopmyite (2) npunoxkenus 2 Ha
JTaXke MokKapa He OTBeYaeT TpeOyeMoMy, — |, CIIeJIOBATEIbHO, B pacCMaTPUBAEMOM OOBEKTE HE
BBITIONTHSIETCS TIPU OTCYTCTBHH CUCTEMBI OTIOBEIIICHUSI.

4. OrnpeieTuTh KaTerOPHIO M KJ1acC B3PBIBOOIIACHOM 30HBI IOMEIICHHS, B KOTOPOM Pa3MeIaeTcs
TEXHOJIOTUYECKHI MPOIIECC C UCIIOIh30BAaHUEM allETOHA.

4.1. lanHbie 1715 pacueTra

AIIETOH HAXOAWUTCA B ammapare ¢ MaKCHMalbHBIM 00BEMOM 3amoTHEHUS V,;,;, PaBHBIM 0,O7M3, u
B IIEHTPE MOMEIIECHUS HaJl ypoBHEM moiyia. JlnmnHa L1 HAamopHOTO W OOBOJSIIETO TPYOOIPOBOIOB
muametpom d 0,05.m paBHa cooTBeTcTBeHHO 3 M 10Mm. [IpousBoauTEIBHOCTD (] HacOCa O,OlMSE}mH'
! Otkmouenne Hacoca aBToMaTuyeckoe. OObeM V, IOMEIIEHUS COCTABIISIET 10000m3 (48x24x8,7).

OCHOBHBIE CTPOHUTEIbHBIC KOHCTPYKLUHU 3JIaHHS JKEIe300€TOHHBIC, M TMPEAETIbHO OMYCTUMBIN

MPUPOCT JIaBJICHUSA APron nns mux cocrasmser 25 klla. KpatHocTh 4 aBapuitHON BEHTUJIALIMHI

paBHa 10 gt

CKOpOCTh BO3AYIIHOTO MOTOKA # B TIOMEIIEHUH IIpH paboTe aBapHiiHOM BeHTHsAMK paBHa 1,0
M O™ TemmnepaTtypa aneroHa paBHa Temmeparype Bo3ayxa u coctariser 293 K. IlnotHoCcTs P
areToHa 792kr,

4.2.Pacuer

O0BeM arieToHa M3, BBITICIIIETO U3 TPYOOIIPOBOIOB, COCTABIISET

mid 2 314[DO5?

Vip = au+= Ly = 0012+ [13= 0046

rae T — BpeMs aBTOMAaTHYECKOTO OTKIIIOUEHUSI HAcoca, paBHOE 2 MUH.
OG’bGM MOCTYIIMUBLICTO allCTOHA, M3, B ITIOMCIICHUEC
V, =Vyp +V,,; = 0046+ 007 = 0116
[Tnomane paznuBa aleToHa IpUHUMAEM PaBHOM 116M%
Ckopocts ucnaperns (W), krld ‘i, paBaa
W, = 100107° 07,7/5808 (2454 = 144[10°°

Macca mapos arietona (My), Kr, 00pa3yronuxcs Ipyu aBapuiiHOM pa3IMBEe paBHA
M= 1441073 1163600=6013.
CnenoBarenbHO, TPUHHUMAEM, YTO BECh PA3JUBIIMICA alleTOH, Kr, 3a BpeMs aBapUHOMN
cutyaruu, paBHoe 3600c, ucnapurcs B 00beM MOMEIICHHS, T. €.
m,, = 0L16(792= 919.
Crexnomerpryeckasi KOHIICHTpAIlHs TapoB areToHa mnpu [3=4 paBHa
100

C..=—""—"——=491 (no obwemy).
T 1+4B4m ¢ »

KoHueHTpanys HaChIEHHBIX 1APOB MOIYYaeTCs paBHOU

c, =100 454 _ 2422 (no o6vemy).
1013

Otnomrenne Cy/(1,9C,;)>1, cnenoBarensHo, npuaumaem Z=0,3.



CBOOOIHBIN 00BEM ITIOMELIECHHUS, M
V., =0810000=8000Q

Bpewms ucnapenus, 4, cCocTaBuUT

- 91900 _ 550= 0153
144016 .

Koaddurment nomyqaercst paBHbIM
K =10[ 0153+1= 253
MaxkcuMaJIbHO BO3MOKHAs Macca aleToHa, KT
- 254918000 2414253 _ 2498,

800C1000D,3

[Mockombky My(91,9 Kr)<mMma(249,8 kr), TO TmMOMEHICHHE B IICIOM OTHOCHTCA K
HEB3PBIBOIIOKAPOOTIACHBIM.

Paccrostaust Xy xnp, Yaxns ¥ Zyxns COCTABISAIOT NMPU ypoBHE 3HaUnMocTu Q = 510 2

a5
550, 127[R259
X =Y, =119582 In _,
HK.II.B nxas =1 {3800 201 j 85
550 127259\
z =0,353608, In - 04
e 7(3800 291 ] 2
9191100
Co = 2422 _eg ] |
rae Co = 242 (253[2422[2414[8000) 59 (no o6veny)

4.3.3axytoueHue

Takum 00pa3oM, B3pHIBOOE30IMACHBIE PACCTOSIHHS COCTaBISIOT COOTBETCTBEHHO Rs>7,85 M u
Zs>3 M.

B3peiBoonacHast 30oHa ¢ pasmepamu Rs<7,85 M u Zs<3 M orTHocuTcs K Kiaccy B-la.
CxemaTuiecky B3pbIBOOIIACHAS 30HA N300pakeHa Ha uepT. 9.

/

2 7
TR LS
> il

157 |27,

Ly =

|

2% 0~

1 - nomemnienue; 2 - anmapat; 3 - B3ppIBOOIIaCHAs 30HA
Yeprt. 9

5. OnpenenuTh KaTErOpHIO MPOU3BOJICTBA, B KOTOPOM HAXOAMTCS y4acTOK 0OpabOTKH 3epHa U
IUKJIOH U1 OPCACIICHUA 3epHOBOﬁ IIBIJIN B CUCTEME BECHTUIIALINU.

5.1.]lanHbIe 1151 pacyeTa
Macca 3epHOBOM mWbBUIM, CKalUIMBalomieics B IukioHe M, cocrasmsser 20000 r.

[TpousBoauTenbHOCTH IUKIOHA ( 1O mbu cocTtaBiser 100 rmn Bpemst T aBTOMaTudeckoro
OTKJIFOUEHUS HUKJIOHA P He Oojnee 2 mMuH. CBOOOMHBIM 00beM momemieHus: Vo, paBeH 10000 m°.
OctanpHble ucxoausle gaHuele: M = 500r; B1= 1,7 = 14;K, = 0,6;K,= 1; K,,= 1, K, = 1,Q =
16700x/IkEr™; To = 300K; C, = 1,0x/IxEr™; To = 300K; C,= 1,0 xIx&r?; p, = 1,29 krlr>;
P,on=25xI1a; Po= 101xIIa; Z=1,0.

5.2.Pacuer

Macca oTJIOKHUBIIEHCS TBUTH K MOMEHTY O4epeTHON YOOPKH T, COCTaBUT

500 1-(1-06)
{14&5 (- 06) }1:3146

m =
o171 416 0,6

PacuerHast Macca mblTH, T, y4acTBYIOIIEH B 00pa30BaHUM B3PHIBOOIACHOW CMeCH, paBHA



M =m, Ky, +(m, +qr)K, =23346

MaxkcruMaabHO BO3MOKHYIO Maccy roplodeil mbuiH, KT, BEIYUCIIEM 10 Gpopmyie
_ AP,ZZOH [To |I'Pp BWCB _
Minex = = 574.
P,QZ

5.3.3akmoueHue

3HayeHHe M, HE MPEBHIIIAET Mmay CICIOBATEIbHO, IOMEIICHHE HE OTHOCUTCS K
B3PBIBOIIOYKAPOOTIACHBIM.

6. PaccunTarh BEpOATHOCTh BO3ZHHKHOBEHHUS I0Kapa OT €MKOCTHOI'O ITYCKOPETYJIHPYIOIIETO
armapara (ITPA) mast momusHecteHTHbIX tami Ha W=40 Bt u U=220B.

6.1.lanHble s pacueTa npuBeneHs! B Ta0. 13.

B pe3ynbTare ucnbplTaHUM MOTYYEHO:

Tabnuua 13
Temmneparypa 0605104kH B HanboJiee HarpeTOM MecTe MpU paboTe B aHOMAIBHBIX
pexumax, K
[Tapamerp | [InurenbHbIi Pexum ¢ JInuTenbHbIN ITyCKOBOM
ITyCKOBOM KOPOTKO3aMKHYTBIM | €KUM C KOPOTKO3aMKHYTBIM
PEeXUM KOHJIEHCATOPOM KOHJIEHCATOPOM
T 375 380 430
o) 6,80 5,16 7,38
6.2.Pacuer

Pacuer Bo3HuKHOBeHMs moxkapa ot [IPA Benem mo mpusoxkenuto 5, [IPA sBnsercs cocTaBHOM
YaCThIO M3/CNHS C HATMYHEM BOKPYT HETO TOPIOYEro Marepuania (KOMIayHa, KIeMMHas KOJIOJKa);
npousBeaenue BepostHocTeil Q(IIP)xQ(H?3) ob6o3naunm uepes Q(aj); Torma m3 mpuiaoXKeHHs 5
MOKHO 3aIlicaTh

Q.=Q(B)| YQ@) () |

rne Q, — HOpMaTHWBHAs BEPOSTHOCTh BO3HWKHOBEHHWsS IOKapa MpPU BOCIUIAMEHEHWH arapara,
paBHas 10 6.
Q(B) — BeposSTHOCTH BOCIUIAMCHEHHs ammapara WM BbIOpOCa M3 HEro IIaMEHH MpU

Temrepatype noBepxHoctu IIPA (B Hamboiiee HarperoM MecTe), PaBHOW WM IPEBBIMIAONICH
KPUTHUYECKYIO,

Q(ai) — BeposiTHOCTH pabOTHI anmapata B i-M (I10’KapOOIIacHOM) PeXKHUME;

Q(Ti) — BepOATHOCTH MOCTHKEHHS MMOBEPXHOCTHIO ammapara (B Hanbojee HarpeTOM MecCTe)
KPUTUYECKOW (IOKAapOOIacHO) TeMIIepaTypbl, KOTOpas paBHa TeMIeparype BOCIUIAMCHEHHSI
(camoBoCIIIaMEHEHHS) H30JIAIIMOHHOTO MaTepHaa,;

K — 4mcio moxapoonacHeIX aHOMAIBHBIX PEXKHUMOB PaOOTHI, XapaKTEPHOE ISl KOHKPETHOTO
ucnonHenus [1PA.

JInsi OLEHKH TOXKapHOH OMacHOCTH MPOBOJAMM HCHBbITaHME Ha jAecatd odOpasuax ITPA. 3a
TEeMIIepaTypy B HamOojiee HarpeToM MecTe NPHUHHMAaeM CpeaHee apudmMeTHdeckoe 3HaYEeHHUE
TEMIIEPaTyp B UCIIBITAHUSIX

10

27
_
10
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10
DT ~Tep)
j=1

o=
Y
Beposithocts (Q(T;)) Berumcisiem o popmyse (156)npunoxenns 5
Q(T)=1-06;,
rae ©; — Oe3pa3MepHBIl Mmapamerp, 3Ha4eHHE KOTOPOTO BBIOMPAETCS MO TAOJIUYHBIM JIaHHBIM, B

3aBUCHMOCTH OT Oe3pa3MepHOro mapamerpa 0, B pacrnpeaeicHnd CTbIOCHTA.
Beruucnsiem (0;) mo gpopmyiie
' o
rae Ty — KpUTHYeCKas TeMIlepaTypa.

3nauenue (1) npumenuTensHo 11 [IPA BerancisieM o popmysie

DT +Ty)
T =12 :
« 20
rae Ty, T, — Temmeparypa; j-ro ammapaTa (B HanOojee HarpeToM MECTe), COOTBETCTBEHHO, IPH

MOSIBJICHUH TIEPBOTO JIbIMa M NIpU “BbIX0JIe” ammapata u3 crposi (IpeKkpameHuy ToKa B 1ICTIH).
3nauenne Q(B) Boruncisem o dpopmysie (155)mpunoxenus 5npu n=10.
3nauenne kputmuyeckoii Temmneparypsl (T,) cocraBuino 442,1 K, mpu 3TOM U3 Jecata
HCIBITYEMBIX allllapaToB y ABYX ObLI 3aduKcupoBaH BeiOpoc miamenn (M=1 Q(B)=0,36).
Pesynbrathl pacueta ykazansl B Ta0a. 14,

Taomuua 14
[TapameTtp JmuTenbHbIi Pexxum ¢ JImuTenbHbINA MyCKOBOM PEXUM C
MYCKOBOU peKuM KOPOTKO3aMKHYTHIM KOPOTKO3aMKHYTBIM
(i=1) KOHieHcaTopoMm (i1=2) KoHieHcaropom (i=3)
0,06 0,1 0,006
30,9 37,8 4,967
1 1 0,99967
0 0 0,00033
6.3.3akmoueHne
Takum oOpa3oM, pacueTHas BEpOsSTHOCTh BOSBHUKHOBEHUS moxapa oT [IPA paBHa
Q. = | (0,060+0,I0+0,0060,00033)0,36=7,110",
gro mensime 1010°, 1. e. [IPA Mo’kapo0e30maceH.
IIPHJIO)KEHUE 7
Cnpasounoe

TPEBOBAHHWSA MMOKAPHOM BE3OITACHOCTH IO COBMECTHOMY XPAHEHHIO
BEHIECTB U MATEPHUAJIOB

TpeboBanus mpenHa3HAYAIOTCS JUISl BCEX MPEANPHUATHNA, OpraHu3aiuii 1 00beKTOB HE3aBHCHUMO
OT WX BEIOMCTBCHHOW MOJYMHEHHOCTH, UMEIOIINX CKIAJbl WM 0a3bl IJI XpaHEHUsS BEIIECTB U
MAaTepHaoB.

TpeboBanust HE PaCIPOCTPAHSIOTCS HA B3PHIBYATHIC U PATUOAKTHBHBIC BEIIECTBA M MATEPUAIIHI,
KOTOpBIE JOJKHBI XPAaHUTHCS U IEPEBO3UTHCS 10 CHEIUATBHBIM MPaBUJIaM.

BenmoMmcTBeHHBIE JTOKYMEHTBI, PETIAMEHTHUPYIONINE TOKapHYI0 0€30MacHOCTh MPH XPAaHEHUU
BEIIIECTB U MAaTE€PUAJIOB, IOJDKHBI OBITh MPUBE/ICHBI B COOTBETCTBUH C HACTOSIIIUMHE TpeOOBaHUSIMH.



1. OBIME INOJIOKEHUSA

1.1. Bo3MOXHOCTh COBMECTHOT'O XpaHEHUS BEIIECTB U MAaTEPUAJIOB OMpPEIEseTCsl HA OCHOBAHUU
KOJIMYECTBEHHOI0 ydeTa IIOKa3aTejiel MO0XapHOM ONAaCHOCTH, TOKCUYHOCTH, XHUMHYECKOU
aKTUBHOCTH, a TaKXKe OJHOPOJHOCTH CPEJCTB MOKAPOTYLICHUS.

1.2. B 3aBUCHUMOCTH OT COYETaHUsI CBOICTB, MepeUncIeHHBIX B I. 1.1, BemecTBa U MaTepHabl
MOTYT OBITh COBMECTUMBIMU WJIM HECOBMECTHUMBIMU JIPYT C IPYTOM IIPU XPAHEHUHU.

1.3. HecoBMecTHMBIMU HA3BIBAIOTCS TaKWE BEUIECTBA M MaTEpUANbl, KOTOPBIC MPH XpPaHCHHUH
coBMecTHO (0e3 yueTa 3alluTHBIX CBOMCTB Taphl I yIAKOBKH);

YBEJIMUMBAIOT MOXKAPHYIO OMACHOCTHh KAXJIOTO M3 PacCMaTpPUBAEMBIX MATEpUATIOB U BEIIECTB B
OTJIENbHOCTH,

BBI3BIBAIOT JIOMOJIHUTENBHBIE TPYTHOCTH MIPH TYIICHUU TTOXKAPA;

YCYTyOJISIOT 9KOJIOTHUECKYI0 00CTAaHOBKY IMpU ToXkape (M0 CPaBHEHHIO C MOXKAPOM OTACTBHBIX
BEIIECTB ¥ MAaTEPUAJIOB, B3SATHIX B COOTBETCTBYIOIIIEM KOJUYCCTRE);

BCTYIAIOT B PEAKLIUIO B3aUMOJICHCTBUS APYT C IPYroM ¢ 00pa3oBaHHEM ONACHBIX BEILIECTB.

1.4. TTo moTeHIMANBLHOW OMACHOCTH BBI3BIBATH TOXAap, YCHIIMBATH OMAcHbIC (aKTOpPhI MOXKapa,
OTpaBJIATh cpeny obutanus (BO3AyX, BOAY, MouBy, (iopy, dayHy u T. 1.), BO3IeHCTBOBaTh Ha
YeloBeKa 4epe3 KOXKY, CIM3HCThIE OOOJIOUKH JABIXaTeIbHBIX MyTEH MyTeM HEeMOCPEICTBEHHOTO
KOHTaKTa WJIM Ha PACCTOSHUM KakK MPU HOPMAJbHBIX YCJIOBHUSAX, TaK W INPHU IMOXKape, BEIeCTBa U
MaTepUabl JCNATCS HA Pa3ps/Ibl:

0e30IacHbIE;

MaJoOTMacHbIE,

OTIaCHBIE;

0c000O0MacHbIE.

B 3aBucuMOCTH OT paspsiia BelecTBa M MaTepraia Ha3HAYAIOTCS YCIOBHUS €ro XpaHeHus (cuM. II.
1.5-1.9).

1.5. K Ge3omacHbIM OTHOCSIT HETOPIOYME BEIIECTBA W MaTepHUalibl B HETOPIOYCH yIaKOBKeE,
KOTOPBIE B YCIIOBHSX MOXAapa HE BBIICISIOT OMACHBIX (FOPIOYHX, SIOBHTBHIX, CIKHUX) MPOJYKTOB
Pa3ioKEHUsI WIK OKUCIICHUsI, He 00pa3yloT B3pbIBUATHIX WIIM MOKAPOONACHBIX, SITOBUTHIX, €IKHX,
AK30TEPMHUUECKHUX CMECEH C APYTUMU BEIIECTBAMH.

be3omnacHbie BemiecTBa M MarepHalibl ClelyeT XpaHUTh B MOMELIEHUSX WM Ha IUIOHIaJIKax
nr000ro Trmna (eciim 3To He IPOTHBOPEYUT TEXHUUECKUM YCIIOBUSIM Ha BEILECTBO) .

1.6. K ManoomacHbIM OTHOCST TaKH€ TOplOYHe U TPYAHOTOPIOYHME BEIIEeCTBA M MaTepHallbl,
KOTOpbIE HEe OTHOCATCS K Oe3omacHbIM (1. 1.5)u Ha KOTOpbIC HE PacIpOCTPAHSIOTCS TPeOOBaHMUS
I'OCT 19433.

MasoomnacHble BEIIeCTBa Pa3ACSIOT Ha CIEAYIONINE TPYIIIbL:

a) *KHMJIKHE BEIIECTBA C TeMIieparypoii Bensiiku 6onee 90°C;

0) TBepjablc BEIIECTBA M MaTEepPHalbl, BOCIUIAMEHSIOIIUECS OT JCHCTBUS Ta30BOW TOPENKH B
teuenne 120c u Oortee;

B) BEIIECTBA M MAaTePUANbl, KOTOPbIE B YCJIOBUSAX CICIHAIBHBIX MCIBITAHUA CIIOCOOHBI
camoHarpeBarbcsa 10 Temmneparypbl Huxe 150 °C 3a Bpems Oonee 24 4 mnpu Temmeparype
okpyxaromeit cpenst 140 T,

r) BellecTBA W MaTepHasbl, KOTOpbIe TMPH B3aUMOACHCTBUHM C BOJOH  BBIICIAIOT
BOCILIAMEHSIIOLIAECS Ta3bl ¢ HHTCHCHBHOCTBIO MeHee 0,5 m° kr @™

1) BeIIeCTBA U MaTepHAIIbl STOBUTHIC CO CPEIHECMEPTEIbHOM 030i MPU BBEJACHUH B KEITYI0K
Gonee 500 MriEr' (ecnu onm xumxue) wim Goiee 2000 Mr®r' (ecnu oHu TBEP/IbIC) WK CO
CpeIHeCMepTeNhbHOW J030M TpU HAHECEHWH Ha Koxy Oomee 2500 mriErt wm  co
CpeHeCMepTeIbHOM 10301 MpH Babixanuu 6osee 20 MrL_th'3;

€) BemiecTBa W MaTepuanbl cjabble eakue u (MIM) KOPPO3HOHHBIE CO  CIEAYIOIIUMHU
MOKAa3aTeIsIMU. BpeMsl KOHTAKTa, B TEUEHHUE KOTOPOrO BO3HUKAET BUAMMBIN HEKPO3 KOKHOU TKaHH
KHUBOTHBIX (OeNBIX KpBIC), Oonee 24 4, ckopocTh Koppo3uu craabHoi (CT3) u amomunueBoi (A6)



MOBEPXHOCTH MeHee 1 MM B roj.

1.7.K manoomnacHbIM OTHOCATCS TaKXKE€ HETOPIOYHE BEIIECTBA U MaTepuabl 1o 1. 1.6B roprodeit
YIIaKOBKE.

MarnoormnacHple BEIIECTBA W MaTepUaibl JOMYCKAETCS XPAaHUTh B MOMEIICHHSIX BCEX CTEICHEH
OTHECTOMKOCTH (KpoMe V CTereHn).

1.8. K omacHbIM OTHOCSITCS TOPIOYHME M HETOPIOYME BEIIECTBA M MaTEpUAJbl, O0JIa/IaloIIHe
CBOMCTBaMH, MPOSIBIICHNE KOTOPHIX MOXKET MPUBECTH K B3PBIBY, MOXKapy, THOEIH, TPAaBMUPOBAHHUIO,
OTpaBIICHUIO, OOJyYEHHIO, 3a00JICBAaHUIO JIIOJAEH M KUBOTHBIX, IMOBPEKICHUIO COOPYKCHHH,
TPAHCIOPTHBIX cpencTB. OmacHbIe CBOWCTBA MOTYT MPOSBISTHCS KaK MPH HOPMATbHBIX YCIOBUSX,
TaK W TP aBapUHHBIX, KaK Yy BEIIECTB B YHCTOM BHJIE, TaK W TPHU B3aUMOJCHCTBHU HX C
BEIIECTBAMH U MaTepHuaiamu apyrux kareropuit mo 'OCT 19433.

OmacHble BeleCTBA M MaTepualbl HEoOXOoAWMMO XpaHuUTh B ckiaagax | wm |l crenenu
OTHECTOMKOCTH.

1.9.K ocoboomnacHbIM OTHOCATCS Takue omacHbie (cM. . 1.8)BemecTBa 1 MaTepuasibl, KOTOPbIC
HMEIOT HECKOJIBKO BHIOB omacuHocreil mo 'OCT 19433.

Oco060 omacHbIC BEIIECTBA W MaTepuaabl HEOOXOIWMO XpaHUTh B ckiafgax | m Il crenmenum
OTHECTOWKOCTH MPEUMYIIECTBEHHO B OT/ACIHHO CTOSIINX 3TaHUSIX.

2. YCJI0OBUA COBMECTHOI'O XPAHEHUSA BEHLIECTB 1 MATEPUAJIOB

2.1. BemectBa W Marepualbl, OTHOCSIIUECS K pa3psay OCOOOOMACHBIX, MPH XPaHCHUH
HEOOXOAUMO pacIoiarath Tak, Kak ykaszaHo B Ta0i. 15 M. 6anmeposs).

2.2. BemiecTBa 1 MaTepHualibl, OTHOCSIIUECS K pa3psily OMACHBIX, MPU XPaHEHHH HEOOXOIMMO
pacroiarath Tak, Kak ykaszaHo B Ta0;1. 16 M. 6aHmeposs).

2.3. B mnopsike HCKIIOYEHHS JIOIYCKaeTCs XpaHEeHHEe OCOOOOMACHBIX M OMACHBIX BELIECTB U
MaTepuaioB B 0HOM ckiane. [Ipu 3ToM ux HE0OXOaUMO pacmojiaraTh Tak, Kak yKa3aHo B Ta0m. 17
(cm. Ganzmepos).

2.4. B ogHOM TMOMEIICHUH CKJIaJa 3alpemiacTcs XpaHWTh BEIIECTBA U MaTEpUalbl, UMEIOIINE
HEOTHOPO/IHBIC CPE/ICTBA MOKAPOTYIICHHS.



Tabmuua 15

Pa3nesieHne 0co000nacHbBIX BelIeCTB M MATEPHAJIOB IIPH XPAHEHUH

Knacc | ITon | Wnanmekc HaumenoBanwme kateropun ocodoomnacHsix rpy3os mo 'OCT 19433 | 212
KJIac |KaTeropuu
c
2 |21 212  |HeBocniaMeHsIOLIMECS HESIOBUTBIE Ia3bl, OKUCIISIOIHE 1 (222
2.2 222 |SlnoBuTBIE Ta3bl, OKMCIISIONINE 1] 1224
224  |SlmoBuThIe ra3bl, OKUCISIIOLINE, eAKHE U (MIIM) KOPPO3HOHHBIE 1] 1] 1312
3 3.1 312 |JIBX (tgcp - 18 C) smosuThie 4| 4| 4| 1|314
314  |JIBX (tgcr - 18 ) enkue u (w11) KOppO3HOHHEIE 4| 4| 4| 1| 1|322
3.2 322  |JIBXK (-18 C tgcpy < + 23 C) simoButsie 4| 4| 4] 1| 1| 1|328
323  |JIBX (-18 T tgep < + 23 T) enkue u (111) KOPpO3UOHHBIE 41 4] 4| 1| 1| 1| 1(324
324 |JIBX (t or -18 m0 + 23 T) enkue u (Mm) KOPPO3HOHHEIE 4| 4| 4| 1| 1| 1| 1| 1412
4 4.1 412 |JIBT spoBUTbIE 4| 4| 4| 3| 3| 3| 3] 3 1415
415 |JIBT camopasznararomuecs pu t > 50 T ¢ 0nacHOCTHIO paspbiBa 4| 4| 4| 4| 4| 4| 4] 4 1 1416
YIIAKOBKU
416 JIBT camopasnararonuecs mpu t < 50 T 4| 4| 4| 4| 4| 4| 4| 4 1 1 1417
417  |JIBT camopasnaratonmecs ipu 50 C ¢ onacHocTeio paspeiBaymakosku | 4 | 4 | 4| 4| 4| 4| 4| 4 1 1 1 1422
4.2 422 |Camopaznararonmecs BENIECTBA ST0OBUTHIE 4| 4] 4| 4| 4| 4| 4] 4 3 3 3 3 1433
4.3 433 |BemecTBa, BBLACIAIOIIME BOCIUIAMEHSIOLIMECS Ta3bl IPU 44| 4] 3] 3| 3| 3 3l 3 3 3 3 B p434
B3aumozeiicteuu ¢ H2O, JIB
434 |BemecTa, BblACIIONINE BOCIIAMEHSIONIMECS [a3bI C H20, 414|433 3 3 3 3 3 3 3 B L 36
CaMOBOCILIAMEHSIFOLIUECS U 51I0BHThHIC
436 |BemecTBa, BBIACISIONINE BOCIUIAMCHSIONIHECS Ta3bl IIPH 414 4 3| 3| 3| 3 3 3 3 3 3 B 1 o |8B37
B3aumosericreun ¢ H2O, JIB u eaxue
437 BerecTBa, BRIACISIONKE BOCIIJIAMEHSIOIINECS Ta3kl, 4 (4| 4] 3| 3| 3| 3| 3 3J 3 3 3 B 3 B 2 512
CaMOBO3TOPAIOLINECS
5 5.1 512 |Oxucnsionye BeLecTsa, 10BUTbIC 313133 3] 3 3 3 3 3 3 3 B B B B 3 |54
514 Oxucsiomye BelecTsa, 110BUThIe, KOPPO3UOHHBIE, €/IKHE 313 3| 3| 3| 3 3 3 3 3 3 3 B 3 3 3 |3 1 (815
515  |OxwucsfolIye BEUEeCTBa, eAKnue U (M) KOPPO3HOHHBIC 313133 3] 3 3 3 3 3 3 3 83 B B B (3 1 |1 |322
52 521 |Opranmyeckue MepoKCUABI B3PEIBOOIIACHEIE, caMopasiaratomuecsi pu t| 4 | 4 | 4| 4| 4| 4| 4, 4 3 3 3 3 3 B B B 3 |3 |3 |3
<50 C
522  |Oprannueckue nepokcu bl camopasiararomuecs mpu t - 50°C 4|1 4| 4| 4| 4| 4] 4 4 3 3 3 3 B3 B B B 3 |3 |3 |3
523 |Opranndeckue NepoKCH B! B3pHIBOONIACHBIE 41 4| 4] 4] 4| 4 4 4 3 3 3 3 B B B B 83 |3 |3 [3
524  |Opranuyeckue nepoKcu bl 0e3 JONOIHUTEIBHOIO BUAA OIACHOCTH 4 14| 4] 3] 3] 3] 3 3 3 3 3 3 B B B B 3 |3 |3 |3
525 |Opranudeckue NepOKCHIbI SIKHE JUIs I1a3 4144 3] 3] 3] 3 3 3 3 3 3 B B B B 3 |3 |3 |3
526  |Oprannyeckue NepOKCHU B! JIETKOBOCIIAMEHSIOIIIECS 4141 4] 3] 3] 3] 3 3 3 3 3 3 B B B B 83 |83 |3 |3
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527 |Opranuyeckue nMepoKCHIbI JIETKOBOCIUIaMeHsfomuecs, enkne uissiraz | 4 | 41 41 3] 3] 3] 3 33 3 3 3 3 B B B B 3 |3 |3 |3
6 6.1 611 |SnmoBuThie BeliecTBa JeTyune 6e3 JOMOJHUTEIBLHOrO BH/Ia OMTACHOCTH 41 4| 4 2| 2| 2| 20 22 2 342 2 2 P2 PR P 2 2 |2 |2 |2
612  |Snosutkle Beutectna Jietyuue, JIB (tgcn < 23 T) 414141 2 2| 21 20 223 3 3 3 B B B B 3 |4 |4 |4
613  [Snosutsie Bentectra sieryune, JIB (23 C <tgep < 61 T) 41 4| 4| 2| 2| 21 2/ 20 3 3 3 3 B B B B |13 |4 |4 |4
614  |SInoBuThIC BEUIECTBA JICTYYHE eKKE U (MIIH) KOPPO3HOHHBIC 4141 41 2| 2| 21 20 22 22 34 2 2 2 P P 2 2 |2 |2 [3
615 |SIB neryume enxue u (mm) kopposuonnsie JIB (23 C<tzep<61°C) | 4 | 4| 4| 2| 2] 2| 2] 21 3 3 3 4 B B B B |3 |4 |4 |4
8 8.1 812 |Exakue u (W) KOPPO3HOHHBIE BelecTBa (KUCIIbIE) SIIOBUTHIC 3133 3] 3| 3 3 3 3 3 3 3 B B B B 3 |2 |2 |2
OKHUCIISIOLINE
814 |Enkwue u (um) Koppo3uoHHBIE (KUCHBIE) JIeTKoBocIUIamensitomecst (23| 4 | 4 | 4| 2| 2| 2| 2 21 3 3 3 3 B B B B 3 |4 |4 |4
°C <tgcp < 61°C)
815 |Enkwue u (11n) KOPpPO3HOHHBIE BellecTBa (KHCIIbIC) OKUCIISIONNE 313|333 3 3 33 3 3 3 8 B B B B B3 |2 |2 |2
816 |Enkwue u (Mi1n) KOPPO3HOHHBIE BellecTBa (KHCIIbIE) SI0BUTHIC 313|133 3] 3/ 3 33 3 3 3 3 B3 B B B |3 |2 |2 |2
8.2 824 |Enkue u (wim) KOppo3roHHBIE BeniecTsa, JIB ocHoBHbIe (23 C<tgep<| 4 | 4| 4| 2| 2| 2| 2| 2/ 3 3 3 3 B B B B 3 |4 |4 |4
61°C)
8.3 832 |PasHble eakue 1 (MIK) KOPPO3HOHHBIC BEIIECTBA SIIOBUTHIC, 3133 3] 3| 3 3 20 3 3 3 3 3 B B B B |2 |2 |2
OKHCIISIOLINE
833  |Pasuble exkue U (1in) Koppo3uoHHbie BemecTsa, JIB (tgeny < 23 ) 41 4 41 2| 2| 2] 20 22 3 3 3 3 B B B B 3 |4 |4 |4
834  |Pasuble enxue u (um) kopposuonssle Bemecrsa (23 C<tgep<61°C)| 4 | 4| 4| 2| 2| 2| 2] 20 3 3 3 3 B B B B |3 |4 |4 |4
T'OCT  |Kareropust |212/222|224/312|314/322/323|324|412|415|416|417/422/433|434{436{437|512|514/515|521
19433 |Momxmace 2.1 2.2 3.1 3.2 4.1 4.2 4.3 5.1 5.2
Kiacc 2 3 4 5
IIpooonsicenue maon. 15
Knacc | ITox | Unpexc HaumenoBanue kateropun ocoboonacusix rpy3os no OCT 19433
KJIac |KaTeropuu
c
2 2.1 212 |HeBocruiaMeHsIOIMECS HEsIIOBUTBIE Ta3bl, OKMCISIOIINE

2.2 222  |S1moBUTEIE ra3bl, OKUCIISIIOIIHE

224  |slmoBuThIe ra3bl, OKUCISIONINE, eAKHE U (MITIH) KOPPO3HOHHBIE

3 3.1 312 |JIBX (tgcr - 18 C) simoButsie

314  |JIBX (tgcr - 18 ) eaxue u (niti) KOppO3HOHHbIE

3.2 322 |JIBXK (-18 T tgep < + 23 T) sposutsie

323 |JIBXK (-18 C tpep < + 23 C) enkue u (1i1n) KOPPO3HOHHBIC
324 |JIBX (tor -18 10 + 23 T) eaxue u (1i11) KOPPO3HOHHBIE

4 4.1 412 |JIBT simoBUTHIE
415  |JIBT camopasnararomuecs npu t > 50 T ¢ omacHOCTBIO pa3phIBa yIaKOBKH

416 |JIBT camopasnararouuecs npu t < 50 T

417  |JIBT camopasnararomuecs npu 50 C ¢ omacHOCTBIO pa3phIBa YIIAKOBKH
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[Ipumeuanus:

4.2 422 |Camopasiararoiiecsi BeIecTBa sA0BUTHIC
4.3 433 |BemecTBa, BBIICISAIOMINE BOCIIAMEHSFOIIIECS Ta3bl IPU B3AHMOJICHCTBHIH C
H20, JIB
434 |BemecTa, BblACIIONINE BOCILIAMEHSIONIMECS Fa3bI C H20,
CaMOBOCIIAMEHSIIOLIIUECS U 51I0BHThHIC
436 |BewecTBa, BBIIEIAIONIME BOCIIIIAMEHSIOIIMECS I'a3bl IPU B3aUMOJICHCTBHH C
H20, JIB u enxue
437  |BemecTBa, BbIICIAIONIME BOCIUIAMEHSIOLIMNECS I'a3bl, CAMOBO3TOPAIOILUECS
5 51 512 |Oxucisroniye BEIeCcTBa, II0BUTHIE
514  |Oxwucnsroniye BeIeCTBa, SI0BUTHIE, KOPPO3UOHHBIE, IKHE
515  |OxwucisolIHe BEIUIECTBA, CAKNE U (MIIH) KOPPO3HOHHBIC
5.2 521 |Opranuyeckue MepOKCH Bl B3PbIBOOIACHBIE, caMopasiaratornuecs mpu t < 50T (522
522  |Opranuyeckue nepokcu bl camopasnararomuecs mpu t - 50°C 1 /523
523 |Opranudeckue MepOKCHIbI B3PBIBOONIACHBIE 1| 1|524
524 OpraHu4ecKue NepOKCUABI 0€3 TOTMOIHUTEIHFHOTO BH/IA OTIACHOCTH 2| 2 1 (525
525 Opranuyeckue MepoKCH bl eAKUE JUIS IJ1a3 1 1 1 1(526
526 |OpraHuveckue MepOKCHUIBI JICTKOBOCILIAMEHSFOIIIECS 33| 2| 2| 1|527
527 Oprannyeckue MepoKCHIbI JIETKOBOCIIIAMEHSIOIUECS,, €IIKUE JUIs TJ1a3 33| 2| 2| 1| 1|e611
6 6.1 611 |fmoBuThie BeliecTBa JeTyune 6e3 JOMOIHUTEIBFHOTO BH/Ia OMTACHOCTH 213 2| 2| 2| 2| 1|12
612  |SImoButhie Bemectna Jieryuue, JIB (tgc < 23 C) 4| 4| 4| 4| 4| 4| 1| 1613
613  |snosutsie BeutecTsa seryune, JIB (23 C <tgepy < 61 T) 41 41 4| 4| 4| 4| 1] 1 1614
614  |SlmoBUTHIC BELIECTBA JICTYYHE eAKKE U (MIIH) KOPPO3HOHHBIC 3122 2| 2 2 1 1 1 1615
615 |5IB neryune enkue u (unu) kopposuonnsie JIB (23 T <tgey < 61°C) 414 4| 4] 4| 4] 1 1 1 ¥ 1812
8 8.1 812 |Exakue u (wim) KOppO3HOHHBIC BemecTBa (KUCIBIE) SIIOBUTHIE U OKUCIISIOIINE 33| 3| 3| 3 3| 2 3 3 12 3 1814
814  |Enkwue u (unm) koppos3uoHHbie (KUcibie) nerkoBociuiamensiomuecs (23 T < 41 4| 4| 4| 4| 4| 2| 20 22 24 2 3 1815
tgcn < 61°C)
815 |Enkwue u (Wi1n) KOPPO3HOHHBIE BEIIECTBA (KHCIIbIC) OKUCIISIOIIHE 3133 3| 3 3 3 22 3 3 2 3 3B I[816
816 |Enkwue u (Mi1M) KOPPO3HOHHBIC BelleCTBa (KHCIIBIC) SOBUTHIC 3133 3| 3| 3 21 22002 2 2 1 2 1 11824
8.2 824  |Exxue u (un) Koppo3HoHHble BeulecTsa, JIB ocHosuble (23 C <ty <61°C) | 4 [ 3| 3| 3| 3| 3| 2| 20 22 42 2 2 2 2 p [B32
8.3 832 |PazHble eakue u (MIK) KOPPO3HOHHBIC BEIIECTBA SIJOBUTHIC, OKUCIISIOLINC 313131 3| 3] 3 20 3 3 2 3 2 B8 P P 2 |1 833
833  |Pasubie exkue U (1in) Koppo3uoHHbie BemecTsa, JIB (tgen < 23 €) 4|1 3| 3| 3| 3| 3| 2/ 20 02 2 2 2 P2 P R 2 |2 |1 834
834  |Pasmuble enxue u (um) kopposuonnbie Beuecrsa (23 T <tgep < 61°C) 4|1 3| 33| 3| 3] 2 20 22 2 2 2 2 2 p 2 2|1 |1
I'OCT  |Kareropus 522)523|524|525/526|527/611|612/613|614) 615/ 812|814/ 815| 816|824 832833 834
19433 |Moaxmace 5.2 6.1 8.1 82 83
Knace 5 6 8




1. BemectBa 1 MaTepHaisl MOTYT HAXOIUTHCS B OJJHOM OTCEKE CKJIajJa WM Ha OJHOI Iuromake. [ opu3oHTaIbHOE pacCTOSHUE MEX/y HUMH JOJDKHO COOTBETCTBOBATh TPEOOBAaHUSIM HOPMAaTHUBHBIX
JIOKYMEHTOB, HO OBITh HE MeHee 5 M.
2. BewecTBa u MaTepHabl MOTYT HAXOAUTHCS B OJTHOM OTCEKE CKJIaJla WM Ha OJHOM IUIOIIa/Ke. [ OpH30HTANIBHOE PACCTOSHUE MEXLY HUMHU JIOJDKHO COOTBETCTBOBATH TPEOOBAHUSM HOPMATHUBHBIX
JIOKyMEHTOB, HO ObITh HE MeHee 10 M.

3. BelecTBa U Matepuastbl JOJKHBI HAXOUTHCS B Pa3HBIX OTCEKaxX CKIaja (T.e. IOJKHBI ObITh pa3[esieHbl IPOTHBOIIOKAPHON MEPEropoaKoil 170 THIIA) WM HA Pa3HBIX IUIOMIA/IKAX.

4. BemiecTBa M MaTepHANbI JOJDKHBI HAXOTUTHCS B Pa3HBIX CKIIA/IaX W HA Pa3HBIX TUIOMIAIKaX.
JIBXX - nerxkoBocCIIaMEHSIONTHECS JKUIKOCTH;

JIBT - nerxoBocIuiaMeHsIOIUECs TBEP/IbIe BELIECTBA;
JIB - 1erKoBOCILIaMEHSIOIINECS BEIICCTBA;

SIB - s10BUTHIC BEIIIECTBA;

e - TeMIlepaTypa BCIIBIIKH B 3aKPBITOM THUIJIE;

t - Temneparypa

Pa3ngenenune onacHbIX BelleCTB U MaTepHuajJaoB IPU XpaHCHUH

Knacce | ITox (Muznexc HaunmMeHoBaHMe KaTeropuu ONacHbIX TPY30B 211
KJIac | Katero
c | pmm
2 | 21| 211 |HesocnnameHsromuecs HesAIOBUTHIE rassl 6es| + |221
JIOTIOJIHUTEIBHOTO BUJIA OMIACHOCTH
2.2 221 |SlmoButsle ras3sl 0e3 JOMOJHHUTEIHHOTO BHAA OMACHOCTH 1| + (223
223 |SInosurtkie ra3bl eaKue U (WIK) KOPPO3UOHHBIE 1] +] +|231
2.3 | 231 |Bocmnmamensromuecss raskl 6e3 jomonHuTensHoro Buma| 1| 2| 3| +(232
OTAaCHOCTH
232 |BocruiaMeHsOIIHecs Ta3bl eIKKue U (M) KOPPO3HOHHBIC 1] 2| 3| +| +|241
2.4 | 241 |dnosutsie u BOCIUIAMEHSTOIINECS rassl Ges| 1| 1| 2| + +|311
JIOTIOJTHUTEJBHOTO BUJIA OMIACHOCTH
3 3.1| 311 |[JIBX (t < -18 ) 6€3 AONONHUTENLHOIO BUJIA OMIACHOCTH 33| 3| 4| 4| 4 +315
315 |JIBX (t < -18 <C) cnabosaoBuTEIE 3| 3| 3| 4| 4| 4| + +324
3.2| 321 |JIBX (t or -18 g0 + 23 T) 6e3 mononuurensHoro Buma| 3 | 3 | 3| 4| 4| 4| + + +325
OMacHOCTH
325 |JIBX (t ot -18 10 + 23 C) cnabosaoBUTEIE 3| 3| 3| 4| 4| 4 + + 4331
3.3| 331 |[JIBX ((or 23 mo 61 <C) 6e3 nmononuurensHoro Buja| 3 | 3| 3| 4| 4| 4| + + 4+ H 4335
OMacHOCTH
335 |JIBX (ot 2310 61 C) cnabosinoBuThIE 3|1 3| 3| 4| 4| 4] + +H H H +H + 411
4 4.1 411 |JIBT Ge3 HOMOJHHATEIBHOTO BUIA OIIACHOCTH 33| 3| 4] 4/ 4 3 3 3 3 3 B + 413
413 |JIBT cnabosnoBuThie 3|1 3|3] 4| 4 4 3] 3 3J 3 3 B+ |+ (418
418 |JIBT camopasnararomuecs nipu t < 50 T 313 3] 4] 4 4 3 3 3 3 3 B8 1 1 +H42A
4.2 | 421 |CamoBo3roparomuecs TBep/bIe BEIL[ECTBa 6e3] 3| 3| 3| 4] 4| 4 3] 3 3JF 3 3 3 3| 3| 3 +
JIOTIOJTHUTEJLHOTO BUJIA OMIACHOCTH

423
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423 |CaMOBO3roparoIMecs TBEPbIE BELIECTBA CIA00sAI0BUTHIE 3 3 4+ 4424
424 |CamoBO3roparolyecs TBEpIble BelecTBa eikue Hu (WIiH) 3 3 4 4 4425
KOPPO3HOHHBIC
425 |CaMOBO3roparolmecs TBEPIbIE BEIIECTBA, BBLIEISAIONIUE 3 3 4 4 + {431
BOCIUTaMEHSIOUINECS ra3sl IpH B3aumoaercTsuu ¢ HoO
4.3 431 |BemectBa, BBIICISIONIAEC BOCIUIAMCHSIONIMECS Ta3bl IPH 3 3 3 3 K 3 143
B3aumMozeicTBun ¢ HpO, 0e3 [IONOJHHMTENBHOIO BHJA 2
OIIACHOCTH
432 |BemectBa, BBIICISIONIAEC BOCIUIAMCHSIONIMECS Ta3bl IPH 3 3 3 3 K B # |435
B3aumoeiicteun ¢ H2O, smoBuThie
435 |BemectBa, BBIICISIONIAEC BOCIUIAMCHSIONIMECS Ta3bl IPH 3 K 3 3 3 B F |+ B11
B3aumoeiicteun ¢ H2O, cnabosmoBuThie
51 511 |Oxucnsrompe BemecTBa 03  JOMOJHHUTEIBLHOIO BHIA 3 K 3 3 3 B B (3 B [613
OIIACHOCTH
513 |Okwucsionye BEMecTBa cabosA0BUThIE < < 3 B |3 B |+ |[616
6.1 616 [flmoBuThIc BemecTBa HeleTydue 03 JOTOIHUTEIBHOTO BUAA H o+ 1 1 1 1 1 n 1 1 L
OIIACHOCTH
617 |SlmoBuTBIC  BelleCTBA  HENeTydde  eakHe W (WITH) 3 3 1 1 1 1 1 (1 L o [
KOpPPO3HMOHHBIC
618 |(SlmoBuTHIC BellecTBa HENETYYHE JIETKOBOCILIAMEHSIOIINECS, 3 K 3 3 3 3 p |12 P 3 3
TBEp/IbIe
8.1| 811 |[Exkue u (wnm) KOppO3HOHHBIC BemlectBa (KuCible) 0e3 3 3 17 1 1 1 ¢ |10 1 2
JIOIOJIHUTEIIPHOTO BH/1a OIIACHOCTH
817 |Enxue w® (Wiu) KOPPO3HOHHBIC BelIeCTBA  (KHCIIBIC) 3 3 7 1 1 1 |10 1 2
c1a00sJOBUTEIE
818 |Enxue u (Man) KOPpO3HOHHBIC BeliecTBa (KUCIbIE), CIadbie 3 3 2 2 2 2 2 |12 R K |+
OKHCITHTEIH
8.2 | 821 |Emkme u (wim) KOppO3HOHHBIC BeliecTBa (OCHOBHBIC) 0e3 3 3 7 1 1 1 |10 H @+
JIOTIOJIHMTEIBHOTO BHJIA OIIACHOCTH
826 |Enkue wu (MnM) KOPpO3HOHHBIC BelIeCTBa (OCHOBHBIC) 3 3 1 1 1 1 ¢ |10 H |+
SIIOBUTBIE
827 |Eanxue u (W1M) KOPPO3HOHHBIC BellecTBa (OCHOBHBIC) 3 3 7 1 1 1 |10 H @+
C1a00sJOBUTEIE
828 |Eagxue u (W1M) KOPPO3HOHHBIC BellecTBa (OCHOBHBIC) 3 3 72 2 2 2 2 |12 R @+ |+
ciiabble OKUCITUTEIH
8.3 | 831 |Pasmbie enkue W (WIM) KOPPO3HOHHBIC BemiecTBa 0e3 3 3 17 1 1 1 ¢ (10 @ |+
JIOTIOJIHMTEIBHOTO BHJIA OIIACHOCTH
836 |Pasuble enxue U (MIIM) KOPPO3HOHHBIC BEIECTBA 5II0BUTHIC 3 3 1 1 1 1o j1p0 |+ |+
837 |Pasmbie emkue u  (WIM) KOPPO3MOHHBIC  BEIIECTBA 3 3 1 1 1 0 (1 p0 @B |+
CI1a00SIIOBUATHIE
838 |Pasuble exkue u (MiM) KOPPO3MOHHBIC BEIICCTBA, Cia0bIe 3 3 42 2 2 2?2 P |2 R [+ |+




OKHCJIUTCIIN

9 9.1| 911 |BemecrBa, He orHeceHnole k 1 - 841 rpymmam, B| 3| 3| 3| 4| 4| 4| 3] 3 3J 3 3 83 3| 3] 3 3 3 3 B B |13 B 3
a’p030JIbHON YIIAKOBKE
912 |Toproune TBeppbie BeuecTsa (tfgen ot 61 10 90 C) 31 3| 3] 4] 4] 4 3 3 3 3 3 8+ H 20 2 2 3 B8 2 |12 P B [3
913 |BemectBa, He oTHeceHnele Kk 1- 841 rpymmam,| 3 | 3| 3| 4| 4| 4| 3] 3 3J 3 3 3 1) 1| 1 3 3 3 B+ |+ t+ B

BOCITIaMECHAIOITHUECA CaMOIIPONU3BOJILHO nin npu

B3anmozeiicteuu ¢ HpO

914 |BemectBa, He otHeceHHbie K 1 - 84 rpymmam, cmabeie| 3 | 3| 3| 4| 4| 4| 3] 3 3
OKHCIIHTEIH

L)
o
+
+
+
+
+
+
+
=t
+
=L
"

915 |BemiectBa, He oTHeceHHble kK 1 - 841 rpymmam,| 3 | 3| 3| 4| 4| 4] 3| 3 3
MallOOIIaCHEIE, SIIOBUTEIC

916 |BemectBa, He oTHeceHHbIe K 1 - 841 rpynmam, cnadsie enxue| 3 | 3| 3| 4| 4| 4| 3] 3 3J 3 3 B+ + H H H O H 4 + o+ 4 T
u (MJ1M) KOPPO3HOHHBIC

L)
o
+
+
+
+
+
+
+
=t
F
=t
n

917 |BemectBa, He oTHeceHHble K 1 - 84 rpymmam,| 3 | 3| 3| 4| 4| 4] 3| 3 3
HaMarHu4YeHHbIE

[4%]

9.2 | 921 |BemuecrtBa, onacHble IpH XpaHeHUH HaBasoMm, Beytensifone| 3 | 3| 3| 4| 4| 4| 3] 3 3 3 3 3 1 14 3 1 1 1 1 ¢+ |+ t+ P

roprouue rassl pu Bzaumopeictsuu ¢ HoO

922 |BemniecTBa, OMacHBIC IPU XPAHEHUH HABAJIOM, SIIOBUTHIC 3| 3| 3| 4| 4| 4 3 3 3 3 3 8 1] 1 1 1 1 L 1 1 |2

923 |BemiecTBa, OnacHbie MPH XpaHeHHH HaBaioM, enkue u (wmm)| 3 | 3| 3| 4| 4| 4| 3| 3 3 3 3 3 1| 1 1 1 1 LI L (1 n0 2
KOPPO3HOHHBIE

924 |BemecTBa, OITacHBIE npu XpaHEeHUH maBaom,| 3 | 3| 3| 4| 4| 4| 3| 3 3 3 3 8 1) 1 1 1 1 ] L 0 |1 1 2

nornoutarone O2 Bo3ryxa

TOCT |Kareropus 211(221|223|231|232/241|311{315/321|325(331/335411|413/418|421|423|1424|425|431|43 |435|511|513
2
19433|oaknacc 2.1|2.2 23 |24 31 3.2 33|41 4.2 4.3 5.1
Kitacc 2 3 4 5

IIpooonscenue mabn. 16

Knacce | Ilox |Muaexc|HanmeHOBaHHE KaTErOpUU ONACHBIX TPY30B
KJ1ac | KaTero
c pun

2 2.1 211 |HeBocIuraMeHSIOIIHECS HESIOBUTHIC ra3bl 0€3 JIOIOIHUTEIHLHOTO
BHJA OIIACHOCTH
2.2 | 221 |Snposutsle raspl 6€3 AOMOJHUTEILHOIO BUA OMACHOCTH

223 |SImoBuThIC Ta3bl eKKE U (HIH) KOPPO3HOHHBIC

2.3 231 |BocmnameHsiomuecs rasel  0€3  JOMOJIHUTEIBLHOIO  BUAA
OIACHOCTH

232 |BocuiameHsiionmecs rassl efaxue u (M) KOpPO3HOHHBIE
2.4 241 |SlmoBuThIE M BOCILIAMEHSIOIIMECS Ta3bl 0€3 JIOMOJHUTEILHOTO




BHa OIIAaCHOCTH

3.1| 311 |JIBX (t < -18 C) 6e3 JONOJHUTEILHOIO BUJIA ONIACHOCTH
315 |JIBX (t < -18 ) cnabosgoBUTHIC
32| 321 |JIBX (t or -18 mo + 23 ) 0e3 HONOJHHUTEILHOIO BHIA
OIAaCHOCTH
325 |JIBX (t ot -18 no + 23 ) cnabosioBUTHIC
3.3 | 331 [JIBX ((or 23 10 61 C) 63 JONOJIHATEIFHOTO BHIA ONTACHOCTH
335 |JIBX (or 2310 61 C) cnabosiioBuTHIE
4.1 411 |JIBT Ge3 HOMOJHHATEIBHOTO BUIA OIIACHOCTH
413 |JIBT cnaGosinoBUTHIC
418 |JIBT camopasnaratomuecst npu t < 50 T
4.2 | 421 |CamoBo3roparomiuecs TBEpble BEHIECTBAa 0€3 JOMOIHUTEIEHOTO
BHUJIa OTIACHOCTHU
423 |CamoBo3roparolirecs: TBep/ble BEIIeCTBa Clab0sI0BUThIE
424 |CamoBO3roparoIifecss TBEpIble BellecTBA eAKue | (in)
KOPPO3HOHHBIC
425 |CamoBo3roparoiiyecss  TBEpAble  BELIECTBA,  BBIACIIIONINEC
BOCIUIAaMEHSIOUINECS ra3bl IpH B3aumoaercTsuu ¢ HoO
4.3 431 |BemectBa, BBIICHSIOMIME BOCIUIAMCHSIONIMECS Ta3bl  IMPH
B3aumo/eicteun ¢ HoO, 6e3 T0MOIHUTEIBHOTO BHa ONAaCHOCTH
432 |BemiecTBa, BBIICISIOIIME BOCIUIAMCHSIOIIMECS Ta3bl  IpH
B3aumoericteun ¢ H2O, smoBuThie
435 |(BemiecTBa, BBIACISIOIIME BOCIUIAMCHSIOIIMECS Tas3bl  IpH
B3aumozeiicteun ¢ HoO, cnabosaoBuThIe
51 511 |Oxucnsromue BenecTsa 0€3 JOMOIHUTEIFHOI0 BUAA OACHOCTH
513 |Oxucisromuye BEMECTBa Caad0sJ0BUThIE
6.1| 616 |SInoBuThie BelecTBa HeNeTyuMe Oe3 JOMOJHHTENbHOro Bumal6l7
OIIACHOCTH
617 |SlmoBuTHIC BeleCcTBa HEJICTYYHE eaKUe U (HIIH) KOPPO3HOHHBIC + 1618
618 |[SnoBuTele BemiecTBa HeNeTydMe JerKoBOcIIameHsrommecs,| + | + |811
TBep/ible
8.1| 811 |Emxme wu (wim) KOppo3MOHHBIE BemectBa (kuciwie) 6Oe3| + | 1 | + (817
JIOTIOJIHUTEILHOTO BH/IA ONIACHOCTH
817 |Emxue wu (wM) KOppO3MOHHBIE  BemlecTsa  (kucibie)| + | + | + | + 818
c11ab0sTOBUTHIC
818 |Eakue u (wim) KOppo3uOHHBIC BemiectBa (kucibie), cmabeie| 1 | 3| +| +| +(821
OKHCITHTEITH
8.2 | 821 |Emkwe u (unm) Koppo3uWoHHbIe BemiecTBa (ocHOBHBIC) Oe3| + | + | 1| 1| 1| +|826
JIOMOJIHUTEJIBHOTO BH/Ia OMIACHOCTH
826 |Enxue u (W1x) KOPPO3HOHHBIC BeleCTBA (OCHOBHBIE) SJOBUTBIE | + 1] 1| 1| +| +|827
827 |Enxkue wu (uam) KOppO3HMOHHBIe BemecTBa  (OCHOBHBIE)| + 1] 1] 1] +] +] +[828




c11ab0sI0BUTHIC

828 |Enkue u (umm) xoppo3uoHHbIE BemiecTBa (ocHoBHbIe) cmabwie| 1 | 3| 1| 1| 2| +| +| + +831
OKHUCIIUTEIH

8.3 | 831 |Pasumie emkme wu (WIM) KOPPO3MOHHBIE BemectBa Oe3| + [ + | + | +| +| +| +| +| +| +|836

JIOTIOJIHUTEIBHOTO BU/IA ONIACHOCTH

836 |Pasubic eaxue U (MIIH) KOPPO3HOHHBIE BEIIECTBA SIOBUTHIC + +| +]| +| + +| +| +| +837

837 |Pasuble enxue U (W) KOPPO3HOHHBIE BELIECTBA cliabosijoBuThie | + | + | + | +| +| + +| +| +| +| +/838

838 |PasHble enkue W (WIM) KOPPO3MOHHBIE BemlecTBa, ciabeie| 1 | 3| 1| +| +| +| +| +| + + + + #9111
OKHUCIIUTEIN

9 9.1| 911 |Bemecrsa, He oTHecenHsle K 1 - 84f rpymmam, B asposomsnoii| 3 | 3| 3| 3| 3| 3| 3| 3 3 3 3 3 3 912

yIaKoOBKe

912 |Toproune TBepable BemecTBa (tgcn oT 61 10 90 C) 112|121 3| 1/ 1 14 2 1 1 1 L B @13

913 |BemiecTBa, He  oOTHeceHHele Kk 1- 84t rpymmam, 1 | 1| 1| 1| 2| 1| 1/ 1} 14 1 1 1 1 B p 914
BOCILTAMEHSFOILHECS CaMOIPOHU3BOJIEHO WA pu
B3anmozeiicteuu ¢ HoO

914 |BemiecTBa, He oOTHeceHHble K 1 - 84 rpymmam, cmabeie| + | 3 | + | +| +| +| +| + |+ | +| +| +| +| 3| 2| 2| +[915
OKHUCIIUTEIH

915 |BemiecTBa, He oTHeceHHble K 1 - 84i rpymmam, mamoomacHele,| + | + | + | +| +| +| +|[+ |+ | + | + | +| +| 3| +| +| +| +|916
STOBUTHIC

916 |BemiecTBa, He OTHeceHHbIe K 1 - 84f rpymmaM, cmabble enxue u| + | + | + | + | + [ +|[ +| + | + | + | +| +| +| 3| +| +| +| +| +|917
() KOPPO3HOHHBIE

917 |BemiecTBa, He oTHECEHHBIE K 1 - 841 rpynmam, HaMarHH4YCHHBIC + |+ |+ |+ | | H|F |+ |+ |+ +| 3+ +| +] |+ ]| +]921

9.2 | 921 |BemecTBa, omacHble NpU XpaHeHWH HaBajoM, Bemenmomme| 1 | 1| 1| 1| 1| 1| 1| 1 14 1 1 1 L B [ [ |1 |+ | +]| +|922

roprouue rassl pu Bzaumopeictsuu ¢ HoO

922 |BemiecTsa, OnacHbIe IPH XPaHEHHH HABAJIOM, 5IOBUTHIE + |+ |+ ] | F | H A+ 3] | ] ] ] F]928

923 |BemiecTBa, omacHble NpU XpaHEHHH HaBaimoM, eakue u (umm)| + | + | + | + | + | +| +| + | + | + | + | +| +| 3| +| +| +#[ + | +| +| +| +| +|924
KOPPO3HOHHBIC

924 |Bemecrsa, onacusle Y XpaHeHuH HaBanoM, nornomatomume Op| T | T | t |t Y I I
BO31yXa

[OCT  |Kareropus 617/618/811/817,818/821/826/827|828831/836/837/838/911/912/913 914915/916/917/921/922 923 924
19433 |Moaknacc 6.1 8.1 8.2 8.3 84 9.1 9.2
Kiacc 6 8 9
Ipumevanus:

+ BeriectBa 1 MaTepuasbl COBMECTHMBI.
1. BemectBa 1 MatepHasl MOTYT HAXOIUTHCS B OJJHOM OTCEKE CKJIa[a WIIM Ha OJIHOH riomiajke. [ Opu3oHTaIbHOE PACCTOSIHIE MEX/Y HUMH JAOJDKHO COOTBETCTBOBATh TPEOOBaHUSIM HOPMATHUBHBIX
JIOKYMEHTOB, HO OBITh HE MeHee 5 M.
2. BemiecTBa 1 MaTepualbl MOTYT HAXOAUTHCS B OJTHOM OTCEKE CKJIaja MM Ha OJHOU IUIOImaaKe. [ OpH30HTAIbHOE PACcCTOSHIE MEKAY HUMH JIOJDKHO COOTBETCTBOBATh TPEOOBAHUSM HOPMATHBHBIX
JIOKYMEHTOB, HO OBITh HEe MeHee 10 M.
3. BerectBa 1 Marepuaibl JOJDKHBI HAXOAUTHCS B Pa3HBIX OTCEKAaX CKIIAMa (T.€. JOJDKHBI OBITh pa3/ielieHbI IIPOTHBOIIOXKAPHOMN MEPEropoIKoi 1-ro THIA WK HA Pa3HBIX IUIOMIA IKAX.
4. BemiecTBa M MaTepHANbI JOJDKHBI HAXOIUTHCS B Pa3HBIX CKIIA/IaX WK HA Pa3HBIX TUIOMIAIKaX.



JIBXX - nerxoBocCIIaMEHSIONTHECS JKUIKOCTH;
JIBT - nerxkoBocIiiaMeHsI0IUECS TBEPAbIE BELIECTBA;
JIB - nerkoBOCIIaMEHSIOIINECS BEIIECTBA;

SIB - s10BUTHIC BEIIECTBA;

tgcn - TeMIepaTypa BCIBIIKHY B 3aKPBITOM THUIJIE;
t - Temneparypa

Pasne.ﬂenne ONACHBIX U 0C0000NACHBIX BelIECTB U MaTepUuaJIoB IIPU XPaHCHHH

OCHOBHOJ! B IIO’KapHO#i | ArperaTroe | JlomonHHTeNbHBIE BHABI onacHocTH | Kareropun | N
OIIACHOCTH COCTOSIHUE omacuoctu | 1/11
no 'OCT
19433
Ta3bl HespoButele u sgosutele u  (umm)| 212,222, 1
KOPPO3HOHHBIE CIKHE 224 *
Be3 momomHmTeNnsHOrO BHma omacHocTtH| 511,513 | 2
WITH CIIa00sIOBUTHIE
SInoBuThie U (M) KOPPO3HOHHBIC 512,514,| 3
515 *
Enxue, KOPPO3UOHHBIE kucuots,| 812, 815 *| 4
CHJIBHBIC OKUCIIUTEIIH
Oxwucsitomue |Heroproune win Enxwue, KOPPO3HOHHBIE  KHCIOTBHI, 818 5
BELIECTBA TPYAHOTOPIOYHE ci1abble OKUCIIUTENN
TBepable u|PasHble eaxkue M KOPPO3UOHHEIE, 828 6
KUJIKHE OCHOBAaHUS
Pasuble eakue u  KOppo3uoHHbIE,| 832 * 7
SIOBUTBIC
PasHble enkue W KopposwoHHwe,| 838,914 | 8
HEsIIOBUTHIC
Toproune B3pbIBoONacHbIE wm| 521,522, 9 10
OpraHUYECKHE caMopa3IaratoUIuecst 523 *
MEPOKCHJIBI JIerkoBOCTIIAMEHSFOIIHECST 524,525, 10 1 1
526, 527*
Ta3bl B asposonbHON ynakoBke, cxartele win|231, 232 11 4 1 12
CXKIDKEHHBIE 241, 911
Cnabos10BHUTEIE 311, 31512 3 4 + 13
321, 325
331, 335
S 0BHUTEIE, KOPPO3HOHHbIE 312, 314 13 3 4 1 [ 14
322, 323
324 *
Kunxue CWIbHOICHCTBYIONIHE snoBuThe|612, 613 14 4 4 1 p 1

15
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BEIIECTBA 615 *
Kucnorst 814 * 151 4| 4| 4| 3| 2| 3| 3 3 4 4 4 L P R [1 16
OcHOBaHHUS 824 * 16| 4| 4| 4| 2| 3| 2| 20 3 A4 3 4 L P 2 2 |1 17
Pasuble enkue 833,834*|17| 4| 4| 4| 2| 2| 2| 20 3 A4 3 4 L P 2 2 1|21 |18
JIerkoBOCIIAMEHSIIOIIMECST U Hesi1oBUTBIE 1 C1abOSIOBUTHIE 411, 41318 4| 3| 3| 3| 2| 21 3 2 3 3 4 1 R B 2 (22| + |19
CaMOBO3TOpAIOIMECs BEIIeCTBa 912
Camopasnararomuecs u (uin) spouteie (412, 41519 4| 3| 3| 3| 3| 3| 3 3 3 3 4 B 4 B B 83| +| +
416, 417
422 *
Camopasiararormmecs 418 200 4| 3| 3| 3] 2 20 3 2 3 3 4 1L pP B B 83|11
SIOBUTHIE HEJIETYYHE 618 21 4| 3| 3| 3| 3| 3 3 3 3 3 4 1L R B B |83 | +]| 2
Teepaeie  |Beymensior — roproune  raser  mpm|431, 432022 4| 3| 3| 3| 2| 2/ 3 24 3 3 4 2 P B 2 |22| 2| 2
B3aHMMOJCHCTBHH C BOJOM 435, 913
Boigensior  roproume  rasel  npu|433, 434 23| 4| 3| 3| 3| 3] 3 3 F 3 3 4 B B B B 38| 3] 3
B3aMMOJIEHCTBUH C BOJIOM 436, 437*
Beytensior  roprouue  rasel  mpu|921 241 4 3| 3] 3| 1 1 33 1 3 3 4 L L P 2 (22|1]1
B3aUMOJICHCTBUH ¢ BOJIOH
CaMoBO3roparoImmecs 421, 423125 4| 3| 3| 3| 2| 2 3 2 3 3 4 B B B B 33| 3]| 3
424, 425
Ta3bl Heropiouue, HesI0BUTHIE 211 26| 1| 2| 2] 2] 20 20 22 2 4 2 1 B8 B B B |83] 3] 3
SInoBUTHIE, EKNE, KOPPO3HOHHBIE 221,223 |27 1| 3| 3| 3| 2| 2 22 242 2 2 1 B B B B |33 3| 3
CwiIbHOIEHCTBYIOIIHE snoButee|611,614* (28| 2| 2| 2| 3| 3| 3| 22 3 3 2 4 1 P R 2 |22 | 2| 2
BEILECTBA
SInoBuTHIE 616,915 [29| 2| 2| 2| 2| + + 1 H 3 3 4 + 1 1 [ 11| +]| 1
SINOBUTHIE U €IIKHE 617 30| 2| 2| 2| 2| +| 1 1 1 3J 3 4 L P R 2 22| +| 1
OnacHble IPK XPaHEHUH HABAJIOM 922,923 31| 2| 2| 2| 2| + + 1 +H 1Y 1§ 4 p P R R2|+]1
Ipoune omnacuble roproune u|KuIkue H|PasHble eqKue 831, 836,32| 2| 2| 2| 2| +| 4+ 1 4+ 13 1 4 » P a4 11| 1] 1
HEropIOYHeE BEIECTBA TBEpbIE 837
Kucnots! ciiabosiioBUTHIE 811, 81733 2| 2| 2| 2| 4+ 1 14 33 1 1 4 1 P p 1 |11|1] 1
916
Kucnots! snoBuTHIE 816 * 34211} 1] 1 1 20 2 3 3 4 1 B P 2 |22| 2| 3
OCHOBAaHUS SIJIOBUTHIE 821, 82635| 2| 1| 1| 2| 1| + 14 H 1 1 4 1 2 P P (11|11
827
HamarandeHHble 917 36| 2| +| +| +| +| | | | H H A4 H 4 A A A+ |+ |+
TMornomaromue KUcIopos 924 37 2(1} 1| 1 1 1 1 o 1 1 4 1 4o @ [ (11| 1]| 1
Ne| 1| 2] 3| 4| 5| 6| 7| 8 9 1 1112 13| 14| 15/ 16| 17| 18| 19
n/n

IIpooonscenue maon. 17

OCHOBHO# BUJ ITOKapHOH

| ArperarHoe | JlonosHuTeNbHbIE BUJIBI OTACHOCTH

Kateropun | Ne




OMAacHOCTH COCTOSIHUE omacHocTd | /it
o 'OCT
19433
T'a3er HesimoButeie u  simoButbie u  (wim) (212, 222 1
KOPPO3HOHHBIE CIKHE 224 *
Be3 monomuurtensHOro Buma omacHoctu|511, 513 2
WM c1a00sJ0BUTHIE
SInoBuThIC U (MJIM) KOPPO3HOHHBIC 512, 514 3
515 *
Heroproune wnn Enxue, KOPPO3HOHHBIE  KuCNOTHI,|812, 815* | 4
TPYIHOTOPIOYHE CHJIbHBIC OKHCITUTEIN
Enkue, KOPPO3UOHHBIE KHUCIOTHL,| 818 5
ciabble OKUCITUTENN
OKHcIsIonue Teepapie u|Pasubie enkue W KOPPO3HOHHBIE,|828 6
BEIL[ECTBA KUAKUE OCHOBaHHUSI
Pasuble eakue u  Koppo3uoHHbIE,|832 * 7
SITOBUTBIC
Pasuple emnkme wu  KOoppo3uoHHEIE,|838, 914 8
HEesIJIOBUThIS
Toproune Bs3pbIBoONacHbIe wm|521, 522 9
OpraHUYECKHE caMopa3IaratoUIuecst 523 *
MIEPOKCHIBI JIerkoBOCIIIaMEHSFOLIHECS 524, 525 10
526, 527*
Ta3bl B asposonbHON ynakoBke, cxartele win|231, 232 11
CXKIDKEHHBIE 241, 911
Cnabos10BUTbIE 311, 315 12
321, 325
331, 335
SIMOBUTBIE, KOPPO3HOHHBIE 312, 314 13
322, 323
324 *
Kunkue CuIbHOIEHCTBYOIIHE apoButhe|612, 613 14
BEIECTBA 615 *
Kucnorsr 814 * 15
OcHOBaHUS 824 * 16
PasHble eikue 833,834 * | 17
JIerkoBOCITIaMEHSIOIIHECS " Hesimosutelie 1 c1abosIIOBUTEIE 411, 413 18
CaMOBO3TOPAIOIINECs BEIIECTBA 912
Camopasnararomuecs u (wi) sposuteie|412, 415 19| 20
4186, 417,
422 *
Camopasznararonmecs 418 200 + |21
Teepable  |SnoBuThle HeneTyume 618 21| 2 | +]22




Boimensior  roproume  rasel  mpu|431, 4321 22| 2 | 2| + |23

B3aMMOJIEHCTBUH C BOJIOM 435, 913

Boienstor  roproume  raset  mpu|433, 434 23| 2 | 2| 1| 1|24

B3aMMOJCHCTBHH C BOJOM 436, 437*

Boizensior  roproume  rasel  mpu|921 24| 1| 1| +| 1| +|25

B3aUMO/ICHCTBUH C BOJIOM

CaMOoBO3roparoImmecs 421, 423 251 3 | 3| 3| 3| 1| +|26
424, 425

Ia3bl Heropiouue, HesIOBUTHIE 211 26| 3| 3| 3| 3| 2] 3| +|27

S 0BUTEIE, eIKHE, KOPPO3HOHHbIE 221, 223 27| 3| 3| 3| 3| 2| 3| 1| +| 28

CwiIbHOIEHCTBYIOIIHE snoButeie|611,614* | 28| 2 | 1| 2| 2| 1| 1| 2| 2| 1 29

BEILECTBA

SInoBuUTHIE 616, 915 29| + | + 1 1 1 1 2 2 1 + 30

SIIOBUTHIE U AKUE 617 30| + | + 1 1 1 1 2 2 1] + 431

OnacHble IPK XPaHEHUH HABAJIOM 922, 923 31| 1| + | 2| 1] +| 1] 2| 2| + + +H +#H32

[Ipoune omacHele roproune u|XKumkue u|Pasuble enkue 831, 836/32| 1| +| 1| 1| 1| 1| 2| 2| 2| 4+ #H H 433
HEroprouue BelecTna TBEpAbIe 837

Kucnots! ci1abos10BUTHIE 811, 817/33| 1| 1| 1| 1| 1| 2| 2| 2| 201 H H H# + +34
916

Kucnots! s10BUTHIE 816 * 341222 3] 2] 2| 2 21 21 1 1 1 1 L 1 35

OCHOBaHUS AJJ0BUTBIE 821, 826 35| 1 | + | 1| 1| 1| 1| 2| 2| 2| + 1 1 | 1l + 36
827

HamarnuyeHHbIe 917 36| + | + | + | + | +| | 2| 2| +| 4| +| +H +H H A 4 37

TMornomaromue KUcIopos 924 37 1| + | + | +| +| +| 2| 2| +| +| +| + + H H H o+ 4

]\;9 20| 21| 22| 23 24 2% 26 2/ 28 29 BO 81 |32 (33 |34 |35 3B
n/n

Hpumeyanus:

+ BeHIeCTBa 1 MaTrepuajibl COBMECTHUMBI.

1. BemectBa U MaTepHaibl MOTYT HaXOAUTBCS B OJTHOM OTCEKE CKJIaJla WIIM Ha OAHOMH momajke. ['Opu30OHTaIbHOE PACCTOSIHUE MEXKly HUMH JJOJDKHO COOTBETCTBOBATh TPEOOBAaHUAM HOPMATHBHBIX
JIOKYMEHTOB, HO OBITh HE MeHee 5 M.
2. BeuecTBa M MaTepHabl MOT'YT HAXOAUTHCS B OJTHOM OTCEKE CKJIaJa WM Ha OJJHOM IUIOIaKe. [ OpH30HTANIBHOE PACCTOSHUE MEXLy HUMHU JIOJDKHO COOTBETCTBOBATH TPEOOBAHUSM HOPMAaTHUBHBIX
JIOKyMEHTOB, HO ObITh HE MeHee 10 M.
3. BemiecTBa 1 MaTepHabl JOJDKHBI HAXOAUTHCS B Pa3HBIX OTCEKaX CKJIaza (T.e. JOJDKHBI OBbITh pa3/ieNeHbl TPOTHBOIIOXAPHON EPEeropogKoil 1o THa) WK Ha pa3HbIX IUIOLIA/IKaX.
4. BemiecTBa ¥ MaTepHaIbl JOJDKHBI HAXOJUTHCS B PA3HBIX CKJIA[ax WM Ha Pa3HBIX IUIOMIAKaX.

* OcoboomacHbIe BEIIECTBAa U MaTCPHAIIBL.



ITIPUJIOKEHUE 8

METO/I ONPEJEJEHHWS BE3ONACHO¥ IJIOIIA TN
PA3TEPMETHU3ALIUU OBOPYIOBAHUS

Hacrosmuit mMeTom mnpemHasHadyeH I OmpeaeicHuss Oe30MacHON IUIomaan
pasrepMeTH3anuu (Takas IUIOMANb COPOCHOTO CEYEHHsS IPEJOXPaHUTEIBLHOTO
YCTPOMCTBA, BCKPBHITHE KOTOPOIl B MpOIlecce CrOpaHusi CMECH BHYTPHU 000pyA0OBaHu,
HallpuMep, amnmnapara, IO03BOJAET COXPAaHUTh IIOCIECIHMM OT pa3pylIeHHUs WU
neopmarii)  TEXHOJOTMYECKOro  00OpyaoOBaHHs, B KOTOPOM oOpaIiaroTcs,
nepepadaTbIBalOTCd WM TOJYYaloTCs TOpIOYME Tas3bl, JKUAKOCTH, CIOCOOHBIE
co3/aBaTh C BO3AYXOM WU JPYr C JIPYrOM B3PBIBOOMACHBIE CMECH, CTOpAaIOIue
JaMUHApHO WM TypOYJEHTHO BO (POHTAJIBHOM pexume. Pasrepmernsanuss —
Haubosee paclpoOCTPaHEHHBINH CMOCO0 MOXKAPOB3PHIBO3AIIUTEL TEXHOJIOTHMYECKOTO
O6OPYI[OB3.HI/I}I, 3a1<moqa10umﬁc;1 B OCHAIICHUH €ro npeaoOXpaHUTCIIbHBIMU
MeMOpaHaMu © (WJIM) OPYTUMH pPa3srepMETH3UPYIONIMMH YCTPOHCTBAMH C TaKOM
IUIOMIAIbI0  COPOCHOTO  CEYeHHs, KOTopas [OCTaTO4YHAa MJisi TOro, YTOOBI
IPEOTBPATUTh pa3pyllieHHe 000PYAOBaHUS OT B3phIBa M HCKIIOUUTH MOCIEAYIOLIEe
MOCTYIIJIEHUE BCEl MacChl TOPIOYEr0 BEILIECTBA B OKPYIKAIOIIEEe MPOCTPAHCTBO, T. €.
BTOPUYHBIN MOXKap.

MCTO,Z[ HC paciopoCTpaHACTCAd Ha CUCTCMbI, CKJIOHHBIC K JACTOHALIUHW WA
00BEMHOMY CaMOBOCILIAMEHEHHUIO.

1.CYIIHOCTBb METOJA

be3zomnacHyio miomaaps pasrepMeTH3auu ONpeeaioT M0 PacyeTHbIM (popmyaam
Ha OCHOBE JAaHHBIX O MapaMeTpax TEXHOJIOTHYECKOTro O0OpYAOBaHMs, YCIOBHUAX
BEJICHNUs MPOLECCa U MOKA3aTENAX M0KAPOB3PHIBOOIIACHOCTU BEILIECTB.

Metoa ycTaHaBIMBaeT 3aBHCUMOCTh 0€30MacHOM IUIOIIAAN pa3repMETHU3alMH OT
o0beMa M MaKCUMaJlbHO JOMYCTHMMOIO JaBJCHHS BHYTPH HEro, JaBlIEHUS U
TEMIEPATYPHI TEXHOJIOTMUECKOHN CpeJibl, TEPMOJINHAMUYECKUX U TEPMOKUHETUYECKUX
apaMeTpoB roproyeil cMecH, yCIoBHI UCTEUEHHs], CTENIEHU TYpOyIn3alkH.

2. ®OPMVYJIbI VIS PACUETA BE3OIIACHOM IJIOIIATA
PABT'EPMETU3ALINN

2.1. be3omacHyto IIOMIA/Ab Pa3repMETH3ALUHN TEXHOJIOTHYECKOT0 000PY/I0BaHUS C
ra3onapoBbIMH  CMECSIMH  OMNpPEACISAIOT M0 CICAYIIMUM  Oe3pa3MepHBIM
KPUTEPHUAIBHBIM COOTHOLLIEHUSIM .

X(Ei -1)

JE (T -1) (158)

JIA O60py,I[OBaHI/I$I, PACCHUTAHHOI'0O HAa MAKCHUMAJIbHOC OTHOCHTCJIBHOC IaBJICHUC

W=

B3peiBa <™ =2  (Opu OJHOBPEMEHHOM BBIONHEHMM yCHOBHS 'm=2P: g
3HameHatene popmyibl (158)comHokUTETH (i, 1) OTCYTCTBYET), U
X(T[e _T[m)
W=09"——""
e (159)
Ui 000pyIOBaHMsI, BBIACPKUBAIOLICTO  JaBJICHWE B3pblBA B  JIMAla30HE
o > < <
OTHOCHTENbHBIIA 3HaueHuit 2 < Mm < Te

B dopmynax (158)u (159)npunsatsl cieayromue o003HaueHust (MHICKCHI 1, U, €, M



OTHOCSITCSI COOTBETCTBEHHO K HadaJbHBIM IapaMeTpaM, lIapaMeTpam roprodel cMecH,
XapaKTEpUCTUKAaM TOpPEHUs B 3aMKHYTOM COCYyJ€, MAaKCHUMAaJIbHBIM JOITyCTHMBIM
3HaueHusM). Komrieke noaoous

%
1 F (RT, 1
" @6m,) DPV%L Mi j S (160)

T. €. IPeACTaBIsIeT OO0 ¢ TOYHOCTBIO 10 MOCTOSTHHOIO MHOXMTENS IPOU3BECHHE
JBYX OTHOIIEHUH — 3((EeKTUBHON IUIOMAAM pa3repMeTH3allud K BHYTpEHHEH
IIOBEPXHOCTHU c(hepruecKoro cocyaa paBHOro 00beMa U CKOPOCTH 3BYKa B MCXOJHOM
CMECU K Ha4aJIbHOM HOPMAJIBHOW CKOPOCTH IIJIaMEHU. B BBIpaKEHUM U1l KOMIUIEKCA

nogo6us W (160):
Mo — ygucno “tm”™;
H K09((UIMEHT pacxoja IpU UCTCUCHUH CBEXEH cMecd U (MJIM) MPOAYKTOB

CropaHusi 4epe3 YCTPOMCTBO B3pbIBOpa3pexeHus (MpeaoxpaHuTeIbHAs MeMOpaHa,
KJIalaH, pa3repMeTH3aTop M T. I1.);

F — rurommas pasrepMeTrsariy (COpOCHOr0 CeueHns), M2

V — .MakcUMallbHbIii BHYTpEHHHH 0O0BEM cocyna, B KOTOPOM BO3MOXKHO
o0Opa3oBaHme roproueii ra30mnapoBoii CMecH, M3;

R = 8314/ Emons K™+ — YHUBEpCaIbHas Ta30Bas MOCTOSTHHAS;

Tui— Temmeparypa roproueii cmecu. K;

M; — MounekyisspHas Macca ropro4eil cMecH, kriEmons ™

Si— HOpMallbHasg CKOpPOCTb pAcIpOCTpaHEHHs] IUIAMEHM TIpU HayalbHbBIX
3HAYCHUSAX JABJICHUS U TEMIIEpaTyphl TOPIOYEN CMECH, M@t

Hpyrue o6o3HaueHus B popmynax (158)u (159):

- P — OTHOCHUTCIIbHOC MAKCHUMAJIbHO AOIYCTUMOC HAaBJICHUC B allllaparte,

KOTOPOE HE MPUBOAUT K €ro Aeopmariuu u (HIIK) pa3pylcHHIO;

Pm — abcomoTHOe MakCHUMajbHO [OMYCTHMOE J[aBJICHHWE BHYTPH ammapaTta,
KOTOPOE HE MPUBOIUT K ero Aedopmaruu u (Win) paspyuieHuo, [1a;

Pi — alconroTHOE HayanbHOE AaBJICHHE TOPIOYEH CMECH B armapare, pu KOTOPOM
MPOUCXOIUT UHULIMUPOBaHUE Topenus, [1a;

P' — abconoTHOE N1aBJIeHUE B MPOCTPAHCTBE, B KOTOPOM IMPOMCXOIUT UCTEUCHUE,
B MOMEHT JOCTH)KEHHS MAaKCUMAJIbHOTO JaBJE€HMsI B3pbhlBa BHYTPH amrmapara
(atmocdepa, Oydepnas eMkocTs u T. 11.), [1a;

Pe

"e:Fi — OTHOCHUTEIIBHOE MAaKCHMAJIbHOE JABJIICHUE B3pbIBa JaHHOW IOpOYeH
CMECH B 3aMKHYTOM COCY/E;

P. — abcomoTHOE MaKCHUMalbHOE JaBJICHHE B3pbIBA JAaHHOW TOproYedl cMecH B
3aMKHYTOM COCY/I€ IPY HaYaJIbHOM JaBjieHuu cmecu Pj, I1a;

Ei — xoaddumment pacmmpeHuss TpOIyKTOB CIOPAaHUS CMECH NPU HadalbHbIX
3HAYEHUSIX JaBJICHUS U TEMIEPaTyphl;

X — (axtop TypOyIH3alMM, MPEICTABISIOMMII COO0l B COOTBETCTBHH C
npuHIUInoM ['yn-MuxenbcoHa OTHOLICHHE ACWCTBUTEIHHOM MOBEPXHOCTH (PpoHTa
IUIAMEHHU B allliapare K MOBEPXHOCTH c(ephl, B KOTOPYIO MOXKHO cOOpaTh MPOIYKTHI
CTOpaHUs, HaXOASIIMeCs B JaHHBIA MOMEHT BPEMEHU BHYTPHU COCYIa.

2.2. ®opmyasr (158) u (159) MoryTr OBITH HCIIOIB30BAHBI KaK JUIS OMPEICIICHUS

0€30IacHOM MJIOIIAN pa3repMETU3aluU MPHU .JIPOSKTUPOBAHUH O0OpPYJOBAHUS TI0

MaKCHMAaJIbHO JOIYCTMMOMY OTHOCHTEJILHOMY JaBJIEHHIO B3pbIBa B ammapare ''m

(mpsiMast 3a1a4a), Tak M IS OMPEAEICHHS MaKCHMMaJIbHO JOMYCTHMOTO HAYalbHOTO



JIaBJICHUS TOPIOYEH cMecH Pj B ammapare, paCCYMTaHHOM Ha MaKCUMAIIbHOE JIaBICHHE
Pm, ¢ yXe UMEIOIUMCST COPOCHBIM JIIOKOM IUIOIIAAbI0 F, HampuMep mnpu aHaim3e
aBapwuii (0OOparHas 3aqaqa).

2.3. ®opmyinsl (158) u (159) oxBaThIBalOT BECh AMAA30H BO3MOXKHBIX JIABICHUI
B3pbIBA B 000PYIOBAHHH C PA3INUHOM CTENEHBIO HerepMeTHyHOCTH &< Tm <Te

2.4, ®opmynst (158) u (159) 3amucanel B 0Oe3pa3MEpHBIX HE3aBHCUMBIX
IICPEMEHHBIX, BBITCKAIONIMX W3 YCIOBHS aBTOMOJEIBHOCTH IIPOIECCAa Pa3BUTHS
B3pbIBA B HEIePMETHYHOM COCYJE, YTO JelaeT HX Ooliee YHHBEPCAJIbHBIMU H
HarJsIIHBIMHA. MaKkcuMaibHOE aBJICHUE B3pbIBa B HETEPMETHYHOM COCYHE SIBIISICTCS
WHBAPHAHTOM pEIICHUS CHCTEMbl YPAaBHEHHMH JMHAMHKH pa3BUTHS B3pbIBA IPH
TIOCTOSHHOM OTHOIIEHHH (pakTOpa TypOymmsaruu X k kommuiekcy nogo6us W.

[TorpemHOCTh ompeneseHuss IuaMeTpa COPOCHOTO CEYCHHUS 10 WHIKCHEPHBIM
dopmymnam (158), (159)8 cpaBHEHHH ¢ TOUHBIM KOMIIBIOTEPHBIM PEIICHHEM CHCTEMBI
i epeHMaNbHBIX YpaBHCHHH JHHAMUKU DPa3BUTHS B3phIBA COCTABISIET OKOJIO
10%.

3. CTEIIEHbBb BJIMSAHUS PA3JIMYHBIX TIAPAMETPOB HA
BE3OITACHYIO IINIOIIADb PASTEPMETHU3ALIUU

3.1. B HacTosilieM METO/€ pealn30BaH €AHWHBII MOIXO0J K pacyeTy IMJIOLAAu
cOpOCHOTO CeueHHMsl, 3aKIIOYAIOLINIICS B yUeTe BIUSHUS pa3IMYHBIX NapaMeTpoB U
YCIOBUM Ha BEIMYMHY O€30MACHON IUIOMIAU pa3repMeTH3aluu MOCPEACTBOM
COOTBETCTBYIOILIETO U3MEHEHUS 3HaUeHUs (pakTopa TypOyIHU3aIiy.

3.2. ®aktop TypOynu3zanmMu — OCHOBHOW TlapaMmeTp, OKa3bIBAIOIIHMA
oTIpeieNIolIee BIUSHIE Ha BETUUYMHY O€30MacHOM IO pa3repMeTH3alNH,

[TorpenHOCTh OnpeaeeHns TEPMOJIMHAMUYECKUX TTapaMeTpoB — Ej, 7§, Yo, rie
Yo — mokasarens aauabaThl MPOJYKTOB CTOPAHUS CMECH, BXOMAIIMX B PacyeTHbIE
dopmyner  (158) u (159), cocraBimseT MNPOLEHTHI, MOTPEIIHOCTL OMPEACICHHS
kodduurenTa pacxona 4, MOJEKYISPHON Macchl TOproYei cMecH UM HOPMaJbHOMN
CKOPOCTH pPaclpOCTpaHEHHs IJIAMEHHM COCTaBJSeT AECATKH MpoueHToB. Ommubka B
BbIOOpE 3HAYeHMH OObeMa armapara, TeMIepaTypbl U JABJICHUS CMECH TakKXKe He
MPEBBIIIAET MPOLEHTOB MM JIECATKOB MPOIEHTOB. [lorpentHocTs ke B onpeaeneHuu
3Ha4YeHus (akTopa TypOyIHU3alnuu MOXKET COCTABJIATH COTHH MPOLICHTOB.

3.3. Pacuer Oe3omacHOW TMIOMIATX pa3repMETH3AIMU MPOBOIAT JUIsl Haubosee
B3PBIBOOMACHBIX  (OKOJIOCTEXMOMETPHUYECKHX) CMeced, eclu He JloKa3aHa
HEBO3MOKHOCTh MX 00pa30BaHMs BHYTPH armapara.

4.3ABUCUMOCTH ®AKTOPA TYPBYJMU3AIIAN OT YCJIOBUM
PA3ZBUTHUA B3PbIBA

4.1. 3aBucuMocTh (hakTopa TYpOYIH3aLMH OT YCIOBHH pa3BUTHS TOPEHHUS MOKET
OBITH MpeacTaBiIcHa GOPMYIION

F e I'm
X=L+aV) 1+32V7% (33"'34"'7-:.[6_7-[2] (161)

B KOTOPOU SMIUpHUECKUe KOIPDUIIUEHTHI 81, a2, 83, &4 ONPEIEISIIOT o Tabm. 18.
Tab6muma 18

IMnupuyeckue Ko3PGUIUEeHThI 1JIs1 pacyera (pakTopa TypOyan3anun™



VYcnoBust pa3BUTHS TOPEHUSI** SMITUPUYECKHE KOIPDHUITHESHTHI
a a as =
O6wem cocyma V mo 10 M°, CTereHb Herepmernunoctu| 0,15 4 0
FIV?? 10 0,25
O6bem cocyaa V 10 200m>,1<Mm<2:
HAyYaJIbHO OTKPBITHIE COPOCHBIE CEUCHHUS 0 0 2 0
Ha4yaJIbHO 3aKPBIThIC COPOCHBIE CCUCHHS 0 0 8 0
O6bem cocyaa V 10 2003, 25 Tm <Te:
HAYaJIbHO OTKPBITHIE COPOCHBIC CEUCHHUS 0 0 0,8 1,2
Ha4yaJIbHO 3aKPBIThIC COPOCHBIE CCUCHHS 0 0 6
O6beM cocyma V mo 10 M°, cTemeHh HErepMeTHYHOCTH
FIV23 1o 0,04;nanuyue cOpocHOro TpyOOIIpoBoO/Ia, I<m,<2.
0€3 OpOIICHHUS UCTEKAIOIINX Tra30B 0 0 4 0
C OpPOIIIEHHEM MCTEKAIOIINUX Ta30B 0,15 4 1 0

* JIyist OTCYTCTBYIOIUX B TaOJIUIIE YCIOBUH Pa3BUTHS TOPEHHS, HAIIPHMeEp JUIsl 000pynoBaHusS 00beMoM Ooliee
200m°, 3Hauenne paxropa TypOYIH3ALKUK ONPENEIAIOT SKCIEPHMEHTATBHO.

** Ecny B yCJIOBUSIX pa3BHUTHS TOPEHUSI 3HAUCHUE KAaKOTr0-TH00 ITapaMeTpa He OTOBOPEHO, TO OHO MOXET OBITH
TO0BIM B JIOIIYCTHMOM JIHANa3oHe.

4.2.Bnusiaue o0beMa anmapara

Jlnst moneIx ammapaToB o0beMoM MeHee 1 M° 3HaueHHe dakTopa TypOyIu3anuu X
=1+2.

C poctoM oOBbema ammapara 3HaueHUE (akTopa TypOyIH3alMH YBEINYUBACTCS U
JUISL TIOJIBIX anmapatoB o0beMoMm okojio 10 M X=2,5+5 B 3aBUCUMOCTH OT CTETICHU
nerepmernunoctn (orsomenne F/V??) anmapara.

Jlns cocynoB obbemom g0 200 M° pasmuuHOi (HOPMBI ¢ HE3HAYHTETHHBIMH
BCTPOCHHBIMH BHYTPB 2JIEMEHTaMHU 3HaueHHe (akTopa TypOyIH3ally He MPEBHIIIACT
X=8.

4.3.Bnusaue GpopMbl anmapara

J1s TEXHOJIOTUYECKOTO 000PY/I0BaHMsI C OTHOIIEHUEM JJIMHBI K TUaMmeTpy 1o 5:1
MOXKHO CYMTaTh, 4TO (opma ammapara HE BIWSET Ha 3HaYeHHe (hakTopa
TypOy/nu3alny, Tak KaK YBEJIMYCHHE MMOBEPXHOCTH IUIAMEHH HM3-3a €r0 BBITATUBAHUS
no Qopme ammapara KOMIICHCHPYETCS YMCHBIICHHEM IOBEPXHOCTH B PE3yibTaTe
0oJiee paHHEro KacaHUs IJITAMEHEM CTEHOK COCy/Ia.

4.4 BnusiHUE HavadIbHOM repMeTH3aIliy anmnapara

Jlnst mobIx anmapato o6bemoM 10 200 M° ¢ HAYAIBHO OTKPHITHIMH COPOCHBIME
CCUCHMSIMH, HANpUMep JIFOKaMH, 3HaueHue (pakropa TypOylIn3aluu HE MPEBBIIIACT
X=2, AN annapaTtoB ¢ HadallbHO 3aKPHITHIMA COPOCHBIMH CEYEHUSIMH (MeMOpaHHI,
pa3repMeTHU3aTophl U T. J1.) HE MpeBhIIaeT X=8.

4.5.BnusiHAE CTETICHH HETEPMETHYHOCTH arlrapara FIVZ3

YBenuueHrue CTENneHN HErepMETHUYHOCTH FIV?2 8 10 pa3 (ot 0,025m10 0,25),yT0
PaBHO3HAYHO YBEIMUYCHHIO IJIOMIAMU pasdrepmernzanuu B 10 pa3 ais OQHOTO M TOTO
K€ ammapara, NMPHBOAUT K Bo3pacTaHuio (aktopa TypOyiam3aumu B 2 pasza (s
amnmapaToB 00beMoM okoJio 10 Mic X=2,510 X=5).

4.6. BnusHME MaKCHMaJbHO JONMYCTHMOTO [aBJICHUS B3pblBAa B armapare
(koppenupyer ¢ BIUSHUEM JaBJICHUS pa3repMETH3AIINN)

[Ipy yBenWueHUH OTHOCHUTEIHHOTO MAaKCUMAIBLHO JOMYCTHMOTO JIABICHUS B3PHIBA
BHYTpU 00OpyHOBaHUsl (IPOYHOCTH 00OpYAOBaHMs) B Auana3oHe 1<My<2 3HaucHHE




daxTopa TypOynmmu3anuu He u3MeHsiercs. C pOCTOM OTHOCHUTENBHOTO MaKCHMAJIbHO
JOIYCTUMOTO JIaBJICHUSI B3pPbIBA BhINIEC Tin>2 (10 Tin=Tk) U HAYAIBHO OTKPBITHIX
cOpOCHBIX ceyeHM 3HadeHue ¢akTopa TypOynm3amuu cHmwkaercs ¢ 2 no 0,8, mns
HAyYaIbHO 3aKpBITBIX — ¢ 8 10 2. DTOT pe3ynapTaTr coryiacyercss ¢ (pU3NYeCKUMHU
IPEJCTAaBICHUAMU O TOM, YTO IpU OOJIbIIEM 3HAYCHUM JABICHUS B3pbIBA, KOTOPOE
BBIJICP)KMBAET amIapar, MEHbIIE IUIOIAAb COPOCHOTO CEYEHHs, a CIeI0BaTEIbHO,
(pPOHT IIaMEHH MTO/IBEPraeTCs MEHbIIEMY BO3MYIIAIOIIEMY BO3ACHCTBUIO.
4.7.BnusHue ycIoBUI HCTEUEHUS

Ecnu ucreuenue roproueil cMecH M MPOJYKTOB CIOPAHUS OCYILECTBIIAETCS depe3
cOpocHBIN TpyOONPOBOA, PACIONOKEHHBIN 32 pa3repMETU3UPYIOLUIUM 3JIEMEHTOM U
UMEIOIIUN TUaMeTp, NPUOIU3UTENBHO PaBHBI TUaMETpy COpPOCHOIO OTBEPCTHS, TO
3HauyeHue (haKkTOpa TYpOYIM3aIMK BHE 3aBHCHMOCTH OT obbema cocyaa (10 15 m°)
npuHUMaroT X=4 (IS COCYJOB CO CTEMEHBI0 HErepMETHYHOCTH FIV*3 okono
0,015-0,035, korna ocHaiieHrue COCyJq0B COPOCHBIM TPYOOIPOBOJOM OIpPaBIAAHO IO
COOOpaXEeHHUSIM Pa3yMHOTO COOTHOIICHHUS XapaKTEpHBIX pa3MepoB cocyaa H
TPyOOIPOBOIA) IIPU YCIOBUH TH<2.

IIpy ocHameHHHW CHCTEMBI pa3TepPMETU3ALMH  OPOCHTEIeM WM JIpYTUM
aHAJIOTUYHBIM YCTPOMCTBOM, YCTAaHOBJIEHHBIM B TPYOOIPOBOJIE HEMOCPEICTBEHHO 3a
pasrepMeTn3aTopoM s MOJAuM XJaJareHTa B MCTEKAIoIlyl0 U3 ammapara CMecCh,
3HadyeHue ¢akropa TypOyaM3alM¥ NPUHUMAIOT TaKUM >Ke, KaK INpH HCTEYEHUU
HEMOCPEACTBEHHO M3 ammapara B armMochepy. D¢ ekt nHTeHCu(UKaul ropeHus B
cocyjie Ipu COPOCETra3oB yepe3 TPyOONpPOBOJ MCUE3aeT NMPH YBEIMUCHUH JaBJICHUS
pasrepmerusanuu 10 0,2MIla npu HavyansHOM faBnenuu 0,1 MIla.

4.8.BnusiHAE YCIOBHI pa3repMeTru3aIuu

“MrHoBeHHOE”  BCKpBITHE COPOCHOTO CEUEHHS IOBBIIIAET BEPOATHOCTh
BO3HUKHOBEHHUS BUOpAllMOHHOIO TOPEHUs BHYTpU amnmapara. AMIUIMTyIa B
aKyCTUYECKOH BOJHE BUOPAIIMOHHOTO TOPEHHUS MOXeT nocturate 3Hadenuid +0,1
MIIa. IlepememBaHue cMecH, HampUMEP BEHTWISTOPOM, B IPOILECCE Pa3BUTHS
B3pBIBA IPUBOJUT K YMEHBIIICHUIO AMIUTUTY bl KOJICOAHUN TaBIICHHUS.

[InaBHOE  BCKpbITHE  COPOCHOTO  OTBEpCTHS, HANpUMEp C  IOMOUIbIO
MaJIONHEPIIMOHHBIX KpBIIIEK, CHIDKAaeT 3HadeHue (akropa TypOymmzaumu. B Tex
cilydasix, Korja Bpems cpabaTblBaHUs  pa3sT€pPMETU3HUPYIOLIET0  YCTPOWCTBA
COM3MEPHMO C BPEMEHEM TOpPEHHsI CMECH B COCYJ€, MPH OIpeesieHuN Oe301acHoi
IUIOINAAM Pa3repMETU3alKi HEe0OXO0AUMO YUUTBIBATh INHAMUKY BCKPBITHS COPOCHOTO
OTBEPCTHS.

4.9. BnusiHue NPensaTCTBUN U TypOyIM3aTopoB

Bonpoc o BIMSHUM pa3NTUYHBIX MPENATCTBUI Ha MYTH PacpOCTPAHEHHUS IJIAMEHU
U TypOYJIEHTHOCTH B CMECH Iiepel] (QPOHTOM IIJIaMEHHU SBIAETCS OAHUM U3
OTIpeNeNAIoNUX B BeIOOpe 3HaueHus (hakTopa TypOynu3anuu. Hanbonee npaBuibHbIM
METOOM OINpeAeTeHHUs 3HadyeHus QaxkTopa TypOyau3anuy NpHU HAJTUYUU BHYTPH
ammapara CJIO0XHBIX MPEMATCTBUN U TypOyJIN30BaHHON CMECH MOXKHO CUHUTATh METO/,
OCHOBAaHHBII Ha CpPAaBHEHUM PACUETHOM U IKCIEPUMEHTAIBHOM JTUHAMUKHU
(3aBUCHMOCTB JTaBIICHHE — BPEMs1) B3pbIBA.

VYckopeHue MIaMeHu Ha ClielUalbHbIX TPETATCTBIAX JIOCTHTAET 3Ha4yeHui X=15u
OoJsee yxe B cocyaax 00bemMoM okoio 10m”.

Jlnist yrieBogopoA0BO3AYIIHEIX CMecel TypOYIEHTHOE paclpoCTpaHeHHE IJIaMEHU
C aBTOHOMHOM reHepanuei TypOyIeHTHOCTH BHYTPH 30HbBI TOPEHUS XapaKTepU3yeTCs
MaKCHUMaJIbHBIM 3HaueHHeM (akTopa TypOynuzanuu X=3+4.

[Ipn MCKyCCTBEHHO CO37aBaeMOM HM30TPOMHON TypOYJIEHTHOCTH MaKCHMAaJIbHOE
3HaYeHue QaxTopa TypOyIU3allH MPU TOYSUYHOM 3)KUTaHUM HE MpeBbImaeT X=4+6.



JlanpHeiiliee yBeNTMYEHUE CTENEHM W30TPONHONW TypOYJIEHTHOCTH NPUBOAUT K
ralleHuIo MJIaMeHH.

J11st cocy10B €O BCTPOGHHBIMH M [TOJIBUKHBIMH JIEMEHTAMH, BIUSHUE KOTOPBIX HA
3HaueHue (akTopa TypOyIU3alMK HE MOXKET ObITh B HACTOSAIIEE BPEMS OIICHEHO,
HaIpUMEp C HCIOJIb30BAHUEM JIMTEPATYPHBIX JaHHBIX WU SKCIEPTHBIM METOJIOM,
BBIOOp (hakTOpa TypOyIU3aIiuu J0HKeH ObITh OTpPaHUYCH CHU3Y 3HAaUYeHUEM X=8.

4.10.Koaddunuent pacxosaa U

Koaddunment pacxoma | SBISETCS  AMIUPHUYECKUM  KOIPPHUITUECHTOM,
YUUTHIBAIOIINM BIIMSHUAE PEabHBIX YCIOBHI MCTEUYCHHUS HA BEIMYMHY pacxoja rasa,
OTIpeIeNIEHHYIO 110 U3BECTHBIM TEOPETUYECKUM MOJIEIIbHBIM COOTHOIICHUSIM.

Jis  mpenoXpaHUTEeNbHBIX MeMOpaH U pa3repMEeTU3HPYIOUINX YCTPOUCTB C
HEIOCPEICTBEHHBIM COPOCOM MPOAYKTA B3phIBa B aTMochepy, kak npasuio, U=0,6+1.
IMpu wamuumm cOpocHBIX TpyOompoBomoB M=0,4+1 (Bkirouas ciydaid ¢ mojayei
XJIaIaTeHTa B TPYOOIPOBOJI HEITOCPECTBEHHO 32 MEMOPaHOH).

3HaueHue KodpduIueHTa pacxoja BO3pacTaeT B YKa3aHHOM Juama3oHe C
YBEIIMYEHUEM CKOPOCTH HCTEUEHHS U TEeMIepaTypbl MCTEKAIOLIETro Tas3a, ¢ POCTOM
dakTopa TypOyIr3aIuu.

[IpousBenenue koddduumenta pacxoga Ha Iom@ane pasrepMerusanuu HUF
MpeACTaBISIET cO00M AP PEeKTUBHYIO TUIONIAAL pa3repMeTH3AIUH.

4.11.Ananor npunnuna Jle Illarense-bpayna

CoriacHo kputTepuanbHOMy cooTHolreHuo (158) oTHocHuTenbHOE H3OBITOYHOE

JaBJICHHE B3pbIBa
2
m_ -1 L .
(m,—1 [(“F)

TeopeTnueckne U HKCIEPUMEHTAIbHbIE UCCIEIOBaHMS Mpoliecca CropaHus ras3a B
HETePMETHYHOM COCY/I€ IMO3BOJIIA YCTaHOBUTH aHanor npunnumna Jle Illarense-
bpayna: ra3oguHammuka ropeHusi raza B HETEPMETHYHOM COCYJI€ pearupyer Ha
BHEIITHEE W3MCHCHHE YCIIOBHH NPOTEKaHUs TpoIlecca B TOM HAmpaBICHUH, IMPU
KOTOpOoM 3((eKT BHEIIHEro BO3ACHCTBUA Ociabisercs. Tak, yBEIUYCHHE C IICIIBIO
CHU3UTH JaBJICHHUE B3pbIBa IuIomaau pasrepmerusanuu F B 10 pas B cocyne oo6beMom
nopsiaka 10 M COMPOBOXKIAETCS yBeIMYCHHEM (pakTopa TypOynusamuu X B 2 pasa.
Ouznyeckoe OOBSICHEHHE HAOMI0JaeMOro SIBICHHUS JOCTaTOYHO MPOCTOE. C
YBEJIMUEHUEM TUIOMIAIA Pa3repMETU3alliid BO3pAcTaeT BO3MYIIAIOIIEE BO3JCHCTBUE
Ha (POHT IJIAMEHH.

N30bITOYHOE  JaBlieHHWE B3phIBA KOPPEIHPYET COTIACHO KPUTEPUATHHOMY
cootHomennto (162) ¢ ortHomennem (X/M)% a He mPocTo X. YMEHbILICHHE pasMepa
A4eiiku TypOyIM3UpYIOLEH pemeTky, NpUBOAsIIee K Bo3pacTaHuio ¢akropa
TypOynu3anuu B 1,75 pasa (¢ 8 no 14), conpoBoXIaeTcs CYIMIECTBEHHO MEHBIIUM
yBenuueHneM otHomeHus X/ — mumb B 1,11 paza. CkasaHHOE HEOOXOIUMO
YYUTBIBATh NPH 3HAYCHUAX (akTopa TypOymu3amuu X=5.

5. OIPEJIEJEHUE HOPMAJIbHON CKOPOCTH
PACITPOCTPAHEHMUSA IIVTAMEHU U TEPMOJIMHAMUNYECKHUX
ITAPAMETPOB

5.1. HopmanbHasi CKOPOCTh XapaKTEPU3YeT PEaKIMOHHYIO CIIOCOOHOCTh TOPHOYHNX
ra3oBBIX cMeced Mpu (POHTAIBHBIX pekuMax ropenus. Hambonee mepcrneKTHBHBIM
SBIISIETCS.  DKCIICPUMEHTAIBHO-PACUETHBI METOJ] ONTHMH3ALUHU, ITO3BOJSIONIHNA
OMpeaensTh HOPMAIBHYIO CKOPOCTh B OOMOE MOCTOSHHOTO O0bEMa B IHIMPOKOM



nuana3oHe TeMreparyp u gaBieHuid. Meron uznoxen B [OCT 12.1.044.

Bxopsiee B kpurepuaiababie cootHomenus (158)u (159)B cocrase kommiekca W
3HAYCHHE HOPMAIBHOW CKOPOCTH PACHpOCTPAHCHHUS IUIAMEHU ;i MPH JaBJICHUU U
TEMIIepaType, COOTBETCTBYIONINX Hadaly Pa3BHTHUS B3PBIBA, MOXKET OBITh OMPEIEICHO
IKCIICPUMCHTAIBHO HAa aTTECTOBAHHOM OOOPYJOBAaHWUU WM B3ATO M3 Hay4dHO-
TEXHUYECKOM JIMTEPATYPhl, MPOIIEAIIEH OLIEHKY JOCTOBEPHOCTH MPUBEACHHBIX B HEM
JMaHHbIX. Eciau  JaHHBIE O HOPMAJIbHOW CKOPOCTH TPH XapaKTePHBIX IS
TEXHOJIOTUYECKOTO Tporecca aaBieHun P u temmneparype 7 OTCYTCTBYIOT, TO B
OTPaHUYCHHOM JHANA30HE SKCTPAIMOJSAIUK MOXHO BOCIOJIB30BATHCSA [UIS OLCHKU

dbopmyoit
Su=suo[:;] (TTO] - (163)

rne S — U3BECTHOE 3HAYCHHE HOPMAJbHOW CKOPOCTH MpH JaBieHUM Py u
temneparype 7o;

N ¥ M— COOTBETCTBEHHO OApUUYECKHI U TEMITEPaTypHBII MOKa3aTeIH.

B mmanmazone paBnenuit 0,04-1,00 MIlIa u Ttemmeparyp 293-500 K s
CTEXMOMETPUYECKMX CMecel MeTaHa, TIpoNaHa, TIeKCaHa, TeNTaHa, alleToHa,
U30IpoIIaHoia U OeH30J1a ¢ BO3AYXOM 3HaueHHe 0apu4ecKOoro MoKas3aress ¢ pOCTOM
JIABJICHUS] U TEMIIEpaTypbl CBEXKEH CMECH YBEIMYMBAETCS U JISKUT B MHTEpBale —
0,5-0,2, a 3HaueHHWe TeMIIEPAaTypHOrO IOKAa3aTesisi YMEHbBIIACTCS M HaXOIUTCS B
nuanazone 3,1+0,6. Ilpm 3HadeHMsIX MOaBICHUS H TEMIIEpaTyphbl, ONHM3KHX K
aTMOC(EpHBIM, 3HAYCHHs OAPHUUECKOro U TEMIIEPaTypHOro MoKa3aTess Uil TOPIoYUX
ra3onapoBO3AYIIHBIX CMeceil MOryT OBITh NPUHATHL B MEPBOM MPHOIMKEHUN
coorBercTBeHHO 77 = -0,5u m= 2,0.

5.2. Tepmoaunamuueckue mnapamerpsl Ej, T, Vb ONpenensioT MyTeM
TEpPMOJIMHAMMUYECKOTO pacueTa, HalmpuMep Ha KOMIbIOTEpax, II0 H3BECTHBIM
METOJIUKAM.

3HaveHne K03 HUIMEHTA PACIIUPEHHUSI TIO OTIPEICTICHUTO

E = M Ty ’
M biTui
rae Tpi 1 Mpj — COOTBETCTBEHHO TeMIlepaTypa U MOJEKYJspHas Macca MPOAYKTOB

CropaHusi TOpIOYEH CMECHM TMpH HaydalbHBIX JABICHUM U  TEMIIepaType.
MonekyspHyI0 MacCy CMECH UACaTbHBIX I'a30B ONPENENA0T o (hopmyIie

M= Mn,
2 Y (164)

rae M; m N— COOTBETCTBEHHO MOJEKYISpHAas Macca W MOJISIpHAs OIS |-TO
KOMITIOHEHTa CMECH.

3HavyeHUsT KOX(QQUIMEHTa pacIIUpeHUs] MOTYT OBITh TaKXe ONpEeAeTCHbl W3

IPUOJINKEHHOTO YPaBHEHHUS
Te—1
E; =l+yLb. (165)

B T1abn. 19 npuBeneHbl pacCUMTaHHbIE HAa  KOMIIBIOTEpE  3HAYCHUS
TEPMOJIMHAMHUYECKUX M1apaMeTPOB ISl HEKOTOPBIX CTEXMOMETPUYECKUX ra30MapOBbIX
cMecell B TNPEAIONIOKEHUH, YTO MPOAYKTHI CrOpaHUsl COCTOST W3 ciexyrommx 19
KOMITOHEHTOB B razoBoii (paze: Hp, HoO, COy, Ny Ar, C, H, O, N, CO,CH4, HCN, O,
O3, OH, NO, NG, NHs, HNG;. CrexuoMeTpruecKkyro KOHIICHTPAIMIO TOPIYEro e,

B BO3/IyX€ CpeAHEH BIaXHOCTHU ONPEAEIISUIH 110 U3BECTHOU (hopmyIie
100

4844B+1 (166)

O cr=



rne B — crexuoMerpuueckuii K03()(UIMEHT, pPABHBIH KOJUYECTBY MOJIEKYII
KHCJIOPO/Ia, HEOOXOIUMBIX JIJIsi CTOPAHUS MOJICKYJIBI TOPIOYETO.

Tabmauua 19

PesynbTaThl pacyera 3HaYeHMH TG, Vb, Ei, Th H IKCIepUMeHTAIbHBIC 3HAYCHHUS
HOPMAJILHOI CKOPOCTH S 1JI51 HEKOTOPBIX CTEXHOMETPUYECKHX Ia30MapoBbIX
cMmeceii npu HayaabHoM AasJjenun 0,1 MIla u temneparype 298,15K

Toprouce @®opmyna | ¢, % 006. Tl Yo = Thi S, mlc™
MeTtan CH4 9,355 8,71 1,25 7,44 2204 0,305
[Iponan CsHg 3,964 9,23 1,25 7,90 2245 0,32
H-I"excan CeHu4 2,126 9,38 1,25 8,03 2252 0,29
H-I'enran C7H1e 1,842 9,40 1,25 8,05 2253 0,295
A1eToH CsHgO 4,907 9,28 1,25 7,96 2242 0,31%
Mzonponanon CsHgO 4,386 9,34 1,24 8,00 2220 0,29%
Benzon CesHs 2,679 9,30 1,25 7,99 2321 0,36

JI1s1 MHOTOKOMIIOHEHTHBIX CMECEW M CMecel, MPOBEJCHUE PACUETOB MO KOTOPHIM
o TCM WJIM UHBIM IIPUYUHAM BBI3bIBACT TPYAHOCTHU, OIMPCACICHUC MAKCUMAJIbHOI'O
OTHOCUTEIIbHOTO JaBJIEHHUsS B3pblBa TL, a clefoBareiabHo, U Koddduimenrta

pacmupenus Ej mo popmyine (165)npooast mo coorsercTByfoiieii Metoauke 'OCT
12.1.044.

6. BIUSIHUE CbPOCHBIX TPYBOITPOBO/10B

6.1. COpocHble TpyOOIPOBOABI HCIIOJIB3YIOTCS IJIs1 OTBOJA MPOAYKTOB FOPEHHS B
0e30macHOe MECTO, HapUMep B MPUEMHYIO Oy(hepHYI0 €eMKOCTh HIIH 32 TEPPUTOPHIO
1[eXa, 4TO TO3BOJISIET CYIIECTBEHHO CHM3HTH BEPOATHOCTh BO3HUKHOBEHHUS BHYTPH
NIPOM3BOJICTBEHHBIX TIOMEIIEHUH BTOPUYHBIX II0)KapOB M B3PBIBOB, yIIepO OT
KOTOPBIX 3HAYUTENIBHO BBIIIE, YEM MTOTEPH OT NIEPBUYHBIX B3PHIBOB.

6.2. Hanuuane cOpocHOro TpyoOIpoBOIa MOKET MPHUBOIUTH K 3HAUYUTEILHOMY (Ha
HOPSIIOK) YBEIHMYCHUIO M30BITOYHOTO NABJICHHS B3pPhIBa B CPAaBHEHUH CO CIIy4aeM
pasrepMeTH3aluy anmnapara HelmoCpeICTBEHHO B aTMocdepy. XapakTepHOoe 3HaAUYCHHE
dakTopa TypOynM3amMM TpPH HCIOJIB30BAHMUM COPOCHOrO TpPyOOHpoBOJIA C
JMaMeTPOM, PaBHBIM TUAMETPY MPEIOXPaHUTEILHOW MeMOpaHbl, U 0e3 OpOILICHHUS
UCTEKAIOIIUX Ta30B XJAJAareHTOM X=4 BHE 3aBUCHUMOCTH OT 00beMa 3aIlMIaeMOTO
MOJIOT0 000PYIOBaHMSI C HETYPOYIM30BaHHONW CMECHIO.

[Ipo4yHOCTHBIE XapaKTEPUCTUKU COPOCHOTO TPYOOIPOBO/IA OIKHBI OBITH HE HUXKE
COOTBETCTBYIOIINX XaPAKTEPUCTHK 3aIIUINAEMOT0 arapara.

6.3. IIpy mpoeKTHpPOBaHUU CUCTEM cOpoca Ta3000pa3HBIX NMPOAYKTOB B Clydae
B3pBIBA T'a30IIaPOBBIX CMECEi BHYTPU TEXHOJIOTHUECKOTO 000pYIOBaHMS HEOOXOIMO
NPUHUMATh BO BHHMaHHE BO3MOXXHOCTh WHTEHCHUBHOTO JOTOPAaHUS 3BAKYHPYEeMOM
CMeCH B COpPOCHOM TPYOOIIPOBOJIE, SABJISIONIETOCS MPUIHMHONW TypOyIHU3aIliu TOPEHUS
BHYTPH 3alIUINaEMOT0 00beMa.

Haunyummuii cmoco6 nukBuaupoBaTh 3P GEKT yBeIMUCHUs AaBICHHUS B3pbIBA MPHU
HAJIMYUK B CHUCTEME MPOTHBOB3PHIBHOM 3aIUTHI TEXHOJIOTHYECKOTO O0OPYIOBAaHUS
METOZIOM pasrepMeTH3alMi COPOCHOTO TPyOOIpoBoma — TOJada XJIaJareHra C



untencusHocTrio (0,130,5) 10° M°mr?ld? B momepeunoe ceuenue TpyGompoBoga
HENOCPEJICTBEHHO 3a MeMOpaHOU 110 ee cpabaThIBaHHs WM OJHOBPEMEHHO C HUM.
[Ipu HanMuuuM opouleHuss B TPyOOIPOBOJE W HCHOJIB30BAHUM NMPHUEMHOW E€MKOCTH,
HaXOJIIeCs TOA pa3pelieHueM, JMHa TpyOompoBoaa (Mo  pe3yibraTam
skcriepuMeHTOB 70 30 M) HEe OKa3bIBae€T 3aMETHOIO BJIMSHHUS Ha MaKCHMAalIbHOE
JABJICHHUE B3phIBA.

VBenuueHne maBieHus pasrepmerusaimu g0 (0,2 MIla (npu HavaabHOM
naBineHuu TexHojormueckor cpeasl 0,1 MIla) Takke NPUBOAMT K UCYE3HOBEHHUIO
s dexTa nHTeHCUPUKAIIUK B3PHIBA.

VYBenuyeHue auamerpa COPOCHOrO TpyOONpOBOJa OTHOCHUTENBHO JHAMETpa
COpPOCHOTO CEYEeHHSI CIOCOOCTBYET CHIDKCHHIO BO3JEHCTBHS JaHHOTO AH(dekra
WHTEHCU(UKAIIUU B3PHIBA.

7. IIPUMEPBI PACYETOB

Ipumep 1. TTonbli TexHONOrHYeCKHid ammapaT oObeMoM 12 M° paccunTtaH Ha
MakcuMaabHoe n30bTounoe aasineaue 0,2 MIla (abcomrotaoe naienue 0,3 MIla) u
npeHa3HaueH Uil paboThl NpU aTMOC(HEPHOM [ABJICHHUU C COJACpIKAlICH aleToH
peaKIMOHHONW Maccoil. Ammapatr umeer pyodamky oborpesa (80°C). Heobxomumo
OTIPENIeIIUTh 0€30MaCHYIO IUIOMIAlb Pa3TePMETH3AIIHH.

HopmanpHasi  CKOpOCTh  paclpOCTpaHEHHWs IJJaMEHHW Hambojee  ONMacHOH
OKOJIOCTEXHOMETPUYCCKOM alleTOHO-BO3YIIIHOW CMECH TPU aTMOC(HEPHOM JaBJICHUU
u temneparype (298 K) cocrasisier 0,32mk . CnegosarensHo, MIPU TEMIIEpaType B
anmapare 80°C (353 K) wMmakcumaabHOE 3HAaYeHHE HOPMAIbHOHM CKOPOCTH
pacrpocTpaHeHHs TNIAMEHU B COOTBETCTBUU ¢ opmyiion (163)

S, = 032353/298% ¢t 0045 mld

Jns cTeXMOMETpPUYECKOM — aleTOHO-BO3AYIIHOW cmecu T.=9,28; E;=7,96;
M;=(58x0,05+280,95) krl0xmous =29,5 kr¥mons . [Tockonsky Tm=0,3 MIIa/0,1
MIla=3 mpeBbIIaeT 3HAYEHUE 2, TO M BBIYUCICHUS OE30MACHOHN IUIOMIAaN
pasrepMeTH3alid  BOCIOJB3YeMCS  KPHTEpPHadbHBIM  cooTHomicHueM  (159).
Beipaxkenue s komriekca monoouss W B coorBercTBuEM ¢ (Gopmyson (160) u
OTIpeIeTICHHBIMH 3HaYEHUSIMU ;i 1 M; MO>KeT OBbITh 3aIMcaHo B BUJIE

V2
1 MFE {8314x353 |:’1 O28uF,
295 045

(36x 314Y3 1273
rae F namepsioT B M2,
JIEIOBATENIFHO, KPUTEPHUAIBH THOIIIEHU THOCUTEIBH MOKH
Ciie1oBarTeIbHO epuasibHoe cootHolrenne (159) ormocurensHo F MoxHO
3amucaTh B BUJIE
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C yBenmuyeHUEM CTENIEHH HETePMETUIHOCTH cocynna o0bemMoM okoiio 10 M FIVAR
or 0,025 no 0,25 3nauenue ¢Qaxropa TypOynuszauumu Bo3pactaer or 2,5 mo 5.
[Ipeanonoxkum, uro X=2,5 mpu M=1. Ilpu >TOM MHHUMaNBHAS ILJIOMIATH
pasrepMeTH3aun F=0,175M2, a 3HAYUT FN2/3=O,O3.Hocne/:[Hee MOATBEPKIAET, YTO
3HayeHue (akropa TypOynu3anuu BeIOpaHO MpaBWiIbHO. [leiicTBUTENBHO, ecnu Obl
MBI MIPEAMOIOKIIN, YTO X=5, TO MOTYIHITH OBl CIMITKOM HHU3KOE JUISl TAKOH CTEIICHU
TypOynu3aluu 3HauYCHUE F/V2/3=O,06 @mecto 0,25). Urak, Ge3omacHasi ILIOIIAIb
pasrepMeTu3aiuu cocTaBiser B gaHHoOM ciydae 0,175 M2, YTO PaBHO3HAYHO
copocHoMy oTBepcThto qumeTpom 0,47wm.

[Ipumep 2. Cocynm oOGwvemom 4 M® Ges BCTPOCHHBIX BHYTPH 3JIEMEHTOB JIJIsi



XpaHeHus O€H30J1a, pacCYMTAHHBIA Ha MakcHUMajbHOe abcomioTHoe aasieHue 0,2
MIla, HEOOXOMMMO OCHACTUTH HAJIEKHOM CHUCTEMON cOpoca IaBlieHHS B3pbIBA C
OTBOJIOM IMIPOYKTOB B3PbIBa MO TPYOONPOBOY B O€30MaCHOE MECTO.

Jlis 6eH30510-BO3yIIHONW CMECH CTEXHMOMETPUUYECKOT0 COCTaBa MpH aTMOchepHbIX
yenoBmsix  §,;=0,36 M6 E=7,99; M=(78x0,027+2&0,973) xr®mons '=29,35
krEmons™. JUIs CHCTEM pasrepMeTH3aliH CcO COPOCHBIM TpyGOIpoOBOaM 6e3
OpOILIEHUSI HCTEKAIOIIUX MPOAYKTOB XJIAJareHTOM BHE 3aBUCHUMOCTH OT o0ObeMma
cocyma X=4. Tak xkak T{=0,2 MIIa/0,1 MIla = 2, TO pacueT IUIOLIAIN
pasrepMeTH3aluy MPOBOJAMM IO KpuTepuaibHOMy cootHomieHuio (158). BeiOpas B
KadecTBe 3HaAYeHUS Kodddurmenta pacxoaa P=0,4,moy4qaem BIpa)KEHHUE

2935 TQ
R — x 036
8314x298 4(799-1)

04 J7992-1)

T. €. JAUamMeTp cOpOCHOro TpyOOIpoBOAa JOJKEH cocTaBisATh okosno 0,7 M, 4To
CITUIIIKOM MHOTO JJIsl COCY/a, SKBUBAJICHTHBIA TUaMeTp KOToporo (muamerp chepsl
o6beMoM 4 m°) 1,97,

[ToaToMy cuctema cOpoca maBJI€HHS, BKJIIOYas TPYyOONpPOBOJ, TOJDKHA OBITH
cHaOxeHa cuctemoii opomieHus. [Ipu 3ToM MoXxeT ObITh mpuHATO X=1,5, a 3HAUUT,
KaK HETPYAHO BBIYUCIHTH, THAMETP COpocHOTO TpyOompoBoaa Oyaer paBeH 0,4 wm,
YTO BIOJHE MPUEMJIEMO ISl JAHHOTO COCY/a, PACCYMTAHHOTO HA IOCTATOYHO HU3KOE
JaBJICHHE.

Ipumep 3. PeakTop BMECTHMOCTBIO 6 M°, B KOTOPOM BO3MOMKHO OOPa3sOBaHHE
M30IPOTAHOJIO-BO3YIITHON CTeXHoMeTpuyeckor cmecu mipu gaBiaeHuu 0,2 Mlla,
COJICPKUT CJIOKHBIC BpalIaronpecs aerainu. TpedyeTcs ompenenuTh O0e30MmacHyo
IUIOHIA/Ib Pa3repMETH3alMU MPU YCIOBHUH, YTO PEAKTOpP pacCUYUTaH Ha U30BITOUHOE
nasinenne 0,4MlIla (abcomrotnoe nasienne 0,5MIla).

Tak kak T{HR=0,5 MIIa/0,2 MIla=2,5 Gonpmie 2, TO pacder BeaeMm 1o (hopmyie
(159). Jlns  CTEXHOMETPUYECKOH  HM3O0MPOIAHOJI0-BO3AYIIHOW cmecn M; =
(60x0,044+280,956) kri@mons '=29,4 krlEmons™; $,;=0,295(0,2/0,19°=0,21 mld™;
1.=9,3; Ei=8,0. IlockonbKy BIMSHHE BCTPOEHHBIX JeTaJiel Ha TypOYIU3aIHIO
OJIHO3HAYHO HEU3BECTHO M O0BEM peakTopa OTHOCHTEIbHO HEBEJIUK, BbIOMpaeM
3Hauenue X=8. [Ipu 3HaueHnn ko3 punreHra pacxona U=l nmeem
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Otcroa HETPYOHO BBIYHCIUTH, YTO TUAMETP NPEIOXPAHUTEIHLHOW MeMOpaHbI
J0JDKEH ObITh paBeH 0,5M.

Ipumep 4 (oGparHas 3amaua). B maGoparopsom cocyme obbemom 0,01 M2,
paccuntanHoM Ha pnasienne 2,0 MIla u wumeromem cOpocHOEe OTBepCTHE IS
YCTAaHOBKH TMPEAOXPAaHUTEIBHON MeMOpaHbl AwameTpoM 2,5 CM, MPOBOJIST
HCCJIEIOBAHMS TI0 ONPEEIIEHUI0O HOPMAJIbHBIX CKOPOCTEH paclpoCTpaHEeHUs MIIaMEHU
JUTSL CTEXUOMETPUYECKUX METAHO-BO3AYIIHBIX CMECEH MPH Pa3IHyYHBbIX JABICHHSIX.
Tpebyercs ompenenuth, 10 KaKOro MaKCUMAaJbHOTO HA4ajJbHOTO JaBJIEHUS MOXXHO
M0J1aBaTh B COCYJ] TOPIOYYIO CMECh, YTOOBI TIOCTIE €€ BOCIIAMEHEHHUS B LIEHTPE COCya
JTaBJICHHUE B3pbIBa HE MPEBBICUIIO JomycTuMoro nasienus 2,0 MIla.

Tak kak ¢ poCTOM JaBICHUS HOpPMAallbHas CKOPOCTh IMaJaeT, TO ¢ HEKOTOPHIM
3amacoM B KaudecTBe ;i BwIOMpaem 3Hauenue 0,305 ME'l, MOJIydYCHHOE  JIJIS
aTMocdepHoro maBieHus. s CTEXHMOMETPUYECKOM METaHO-BO3AYLIHOH CMeCH

(36>< 3,14) 1/3 X42/3(
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Mi=(16x0,094+230,906) krlEMois 1=26,9 kriEmons Ei=7,4; 1=8,7. 3HaueHus
daktopa TypOymm3anmmu u KodddummeHTa pacxoga MOTYT OBITh  NPUHSATHI

cootBercTBeHHO X=1 1 PU=0,8.
Hckomoe 3HaueHUe HA4aJILHOI'O AaBJICHUS B3pbIBA B COCYAC BXOJUT B 3HAYCHUC

Ti=P/P;, mpruem P=2,0 MIIa B COOTBETCTBUHU C YCIOBUSAMH 3aJa4yH. 3aliCaHHOE
OTHOCHTEJIBHO Thy, KpuTepuanbHoe cootHomienue (159)npunumaer Bua
w e,
M2
09x
a CJICJ0BATCIIBHO, MAaKCUMAJIBbHO ,Z[OHyCTI/IMOG Ha4dYaJIbHOC 1AaBJICHUC FOpIO‘IGﬁ CMCCH B
cocyne

-1 -1
W./E; 5/
ne—{ “C} =20MIla (8,7—]’777'4} = 0,6MIa,
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T. €. He JO0JDKHO npeBbimatsh 0,6 MITa.

(BBeneno monmoaHuTeabHO, M3m. Ne 1).



