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MpakTnuHe 3aHATTA Ne 1. OPFTAHM3ALMA 1 YMPAB/IEHUE ABAPUIAHO-
CMNACATEJIbHbIMN PABOTAMIW B LUAXTAX

1.1. ¥YnpaBneHne aBapuiiHo-crnacate/ibHbIMU paboTamu

1.1.1. O6wue OCHOBbl [AeATE/IbHOCTU aBapUMHO-CNacaTesibHbIX CNYyX6 npu
NMKBUaunn asapum

YnpaBneHne aBapuiiHO-cnacaTe/lbHbIMM paboTamMyu - 3TO KOMMEKC [AENCTBUIA MO
PYKOBOACTBY BCEMW BMAaMu paboT B MepUOf CraceHus Nofden, NUKBUAAUMK aBapunm U ee
nocneAcTBUiA.

ABapuinHo-cracate/ibHble Cy)XObl BO BPeEMSA NIMKBUAALMUN aBapUK LO/MKHbI 06eCNeynTh:

- OMnepaTuBHOe onpegenieHe 06CTaHOBKM, KOTOPasi COXMNACh BCeACTBYE aBapuu, 30Hbl
NOPaKEHNA 0O6bEKTA WM TEPPUTOPUM N OCHOBHbLIX HAaMNpaB/feHUA [eCTBUIA, CBA3AHHbLIX C
NNKBUaUMEN aBapuu;

- MIPYIMEHEHMNE CPOYHbIX MeP MO MOMCKY W CNaceHo NI0AeN Ha NOPaXKeHHbIX 06BbEKTaxX 1
TEPPUTOPUSAX N OKa3aHWe HEOTNIOXHOW MeAULIMHCKON 1 APpYroi NOMOLLM NOCTPafaBLUVM;

- MOEHTU(MKALMIO ONacHbIX ()akToOpoB M COG/IOAEHNE IMYHBIM COCTABOM TPebOBaHWI
npasw 6e30MacHOCTM BO BpeMS NpoBefeHNs aBapuitHO-cracaTe/ibHbIX paboT;

- CO3jaHne HeoOXOAMMbLIX YCMOBUWA A8 MOAAEPXKaHUSA TPYLOCMNOCOOHOCTU /IMYHOIO
COCTaBa;

- COCpefloTOYEHME B 30HE YPE3BblYAMHON CUTyaLUM HEobXOAWMbIX CWA, CPeAcTs,
Pe3epBOB 1 CBOEBPEMEHHOE BBeLEHWE NX B AEACTBME MO HA3HAYEHWIO;

- OMepaTuBHOE YCTPAHEHWE OCNOXHEHWIA, KOTOPblE BO3HMKAKOT BO BPEMS JIMKBUAALMM
aBapuu;

- KOOpAMHaUMIO [elCTBUIA BCEX aBapUinHO-cnacaTe/bHbIX (HOPMUPOBAHNIA CBSA3AHHBIX C
NNKBMZaLVWENn aBapun.

Bo Bpems nukBugauuMu aBapuvii BeeTCA OnepaTMBHO-TEXHUYECKas [LOKYMeHTauus u
CK/1afiblIBaeTca OTYET O paboTe aBapuinHO-CnacaTe/lbHOW CNy)KObl, CBA3AHHOW C IMKBUAALMEN
4pe3BbIYaNHON CUTYyaL KN, KOTOpas SBMSIETCA COCTABHOW 4YacTbi0 MaTepuasioB paccnefoBaHus
aBapun. Buabl 1 06pa3ubl  ONEpaTUBHO-TEXHWYECKOM W OTYETHOW  AOKYMEHTaLMu
YCTaHaBNMBAOTCA LEHTPa/IbHbIMU OpraHaMun UCNOSTHUTENBbHOW BNaCTH.

OCHOBHbIMM 33la4aMu yrpaBieHns aBapuiiHo-cnacate/ibHbIMU paboTamu SBNAKOTCA:

- PYKOBO/CTBO BCEMM BUAamy paboT Ha MOBEPXHOCTM M B FOPHbIX BbipaboTKax, B TOM
yuncne HenocpeACcTBEHHO Ha MECTe JIMKBUAALMM aBapun 1 ee NOCNeACTBUMN;

- 00ecrneyeHne BbIMOJIHEHUS B YCTAHOB/IEHHbIE CPOKM 3afaHui, MPesyCcMOTPEHHbIX
NAaHoOM NNKBUAALMMN aBapum 1 OnepaTUBHbLIMM MIaHaMW;

- obecreyeHne YCTOMYMBON [BYCTOPOHHEN CBA3N MeXAY PYKOBOAUTENAMWU U
NCNONIHUTENISMI aBapuinHO-CnacaTe/bHbIX pabor;

- npuBneveHme rpynn cneumanuctos MBICC n apyrux opraHusaumii ans paspaboTku
OnepaTMBHOW [OKYMEHTaUUW U pekoMeHAaumin no Havmbonee 3(heKTUBHbIM U 6Ge30MacHbIM
crnocobam MKBUAaUMn aBapuu;

- aHa/M3 pe3ynbTaToB BeAEHUS TopHocMacarte/lbHbIX paboT, pa3paboTka M CBOEBPEMEHHas
KOPPEKTMPOBKA AEACTBUIA UCNONHUTENEN;

- TEXHOMOrMYECKMe pacyeTbl C WUCMOJIb30BaHWMEM BbIYUCIUTENIbHON TEXHWKW, pa3paboTka
MeponpUATUIA ONepaTUBHLIX NJAHOB IMKBUAALMM aBapuw;

- BEIEHNe OnepaTMBHOIO >KypHana, CYTOYHbIX TpaMKoB O4YepeaHOCTM paboT W Apyroi
[AOKYMeHTaL MK, NpefycMOTPEHHOW Y CTaBoOM, HOpMaT/BHbIMU akTamu TBIFCC v oTpacnu.

2.1.2. TlopsafoK npuBedYeHNA aBapuUHO-cnacaTesibHbIX CAYX6 K JIMKBUAALUN
aBapui



MpvBneyYeHe aBapuUHO-CNacaTeNbHbIX CAYXO K /IMKBUMAAUUW aBapuid  CUTYyauuid
OCYLLIECTB/ISETCS:

- B COOTBETCTBUM C MIaHamy NMKBUAALMIN aBapuil Ha 06 bEKTaX U TEPPUTOPUSX, KOTOPbIE
HUMM 06CNY)XNBAKOTCS;

- B COOTBETCTBMM C NjaHamMu B3aMMOLENCTBUS B CNyvae BO3HUKHOBEHUSA Ype3BblHaliHOM
CUTYaLMK Ha SPYrnx 06bekTax u TEPPUTOPUSX;

- N0 peLeHNI0 OpraHoB, KOTOpble OCYLLECTBMSIOT YrpaBfieHWe [esTe/IbHOCTbHO
aBapuinHO-cnacaTeflbHbIX CMy)K6, Ha OCHOBaHMM 06palleHnin CoBeTa MUHUCTPOB ABTOHOMHOWA
Pecny6nukn  KpbIM, MeCTHbIX TOCYAPCTBEHHbIX aAMWUHUCTPaUUiA, OpraHoB MEeCTHOrO
camoynpaB/ieHWs, MPeAnpPUATUIA, YUpeXeHUin U opraHm3auuii, Ha TeppuTopusaX M 06beKTax
KOTOPbIX MPOM30LL/IA Ype3BblvaiHas CUTyaums.

MpvBneYeHne aBapuinHO-cnacaTesibHbIX CNY)KO K NMKBUAALMM Ype3BblYaiHbIX CUTYaLWIA
3a npegenamy TeppuToOpuMM YKpauHbl OCYLEeCTBASeTCS MO peweHnto KabvHeta MuHUCTpOB
YKpanHbl Ha OCHOBaHMMN MEXLYHapOAHbIX OTOBOPOB Y KpauHbI.

MopsaoK MpuBMEYEHNs ropHOCMNacaTeslbHbIX MNOApasfeneHniA K IMKBUAALUM  aBapuid
pernameHTupyetcs Yctasom 'BIFCC no opraHu3aumy 1 BeAEHUIO ropHocnacare/ibHbIX paboT.

MonyunmB nepBoe cooblieHMe 06 aBapun, TOPHbIA AMcCieTyep o0becneymBaeT
HeMe[/IeHHbI BbI30B nogpasgeneHns MBICC cornacHo nnady nnkeugauuy asapuid. Jeictsus
AucneTyepa no BbISICHEHWIO aBapUiAHOM 06CTAHOBKM He [O/MKHbI 3aepXuBath Bbi3oB TBICC.

Mpy NonyveHUM COOBLLEHNA O BO3HMKLLEN aBapuM Ha 0BC/Yy)XMBaeMOWM B3BOLOM LLUAaXTe
LEXYPHbIA Yy Tened)oHa BK/IKOYaeT CurHaa ,,Tpeeora” v 3amnosiHAeT YCTaHOB/IEHHON (DOpMbl
NyTeBKY Ha Bble3] MOApa3feNieHns Ha NUKBUAAUMIO asBapuu. B nyTeBKe YKa3blBaOTCH:
HaMMeHOBaHME N NPUHAA/IEXHOCTb LWAXTbl WU APYroro aBapuiHOrO 00beKTa, BUA aBapuu,
TOYHOE BpeMsl BbI30Ba, [O/MKHOCTb U (haMu/ns BbI3BaBLUErO B3BOJ, M NMPUHSABLUENO BbI30B.

[eXypHbli KOMaHAMP B3BOAA U /IMYHBIA COCTaB OTAENEHWUIA HEMEA/IEHHO Bble3XKatoT Ha
aBapuitHbIA 06BEKT. ABTOMOOWNbL OTAENEHUS AO0/MKEH MMETb BCE HEOOGXOAMMOE OCHaLLEHMe,
npeLycMOTpeHHOe Tabeniem [/ COOTBETCTBYIOLLErO BuAa aBapuu. Bbleaxatolee OTAeneHue
[O/MKHO MMETH MYTEBKY Ha Bble3 W NnaH NMKBMAauun aBapun waxtbl (06bekTa). KonmuecTso
BbIE3XKAKOLWMX MO CcurHany , TpeBora" ropHocnacaTtenbHbIX OTAENEeHWN, a Takke BuUAbl W
KONMYECTBO  CreuuasibHbIX TEXHUYECKUX CPeACTB B COOTBETCTBMM C  YTBEPXKAEHHOM
AMCMO3NLMeA BbIE3A0B TOpPHOCMAcaTe/IbHOro 0oTpaga OnpefenslTcs ero KOMaHAMpoOM B
3aBMCUMOCTM OT BMAa asapuu. OAHOBPEMEHHO MO YCTaHOB/IEHHOMY KOMaHAMPOM oOTpsga
nopsaky nHhopmMaums o6 aBapun nepefaeTcsi B OMNepaTMBHYO AUCNETUYEPCKYHO LieHTpasibHOro
wTaba MBIrcc.

Ecnm  npomsowepwas asBapus  MOrfna BbI3BaTb  Pa3/IMYHOrO  poja  MOPaXeHUs
ropHopaboumx, T0 BMeCTe C MepBbIMW OTAENEHMAMU, UMEIOLMMUN KaXAbl B CBOEM COCTaBe
MeAMLMHCKOro paboTHUKA, BbIE3XKAIOT 1 CNeAyt0T B FOPHbIE BbIPAOOTKM Bpaun peaHUmaLMoHHO-
NPOTUBOLLIOKOBOW rpynnbl (PII).

C mMoMeHTa NOCTYM/eHMs Bbl30Ba Ha Bble3f A4S NPOBEAEHUS aBapuinHO-cnacaTe/bHbIX
paboT BO BCeX OTpAdax, NoApasfeneHns KOTOPbIX BblEXa/IM Ha aBapuilHbIA 0ObEKT, BBOAUTCA
PEXMM Upe3BblYaiHOM cuTyauun. Jlvua onepaTMBHOrO COCTaBa, CBOGOAHLIE OT HECEHWUS
CNy06bl, NOcne NonyvyeHNs MHpopmayum 06 aBapum 06a3aHbl NPUOLITL B NOAPasfeNieHre ans
HeceHUs Ccnykbbl Mo cneuuanbHOMy rpaduky. [py NMKBULAUMMW CNOXHBLIX aBapuidi BBOL
0c000ro pexxmma Tpyda 1 OTAblXa OrnepaTMBHOr0 BOEHU3MPOBAHHOIO COCTaBa, COCPefOTOUeHMe
CUN 1 TEXHUYECKNX CPeACTB ocywecTBnseT LieHTpanbHblin wtab MBIrCC.

MpubbiB Ha  aBapuiiHbIA  OOBEKT, KOMAaHAHbIA  COCTaB  rOpHOCMacaTe/lbHbIX
noApasneneHnii HanpasnseTcs Ha KoMaHAHbIA NyHKT (KIT) 3a nonyyeHvem 3afaHus, a NInYHbIiA
COCTaB TOTOBUTCA K CMYCKY B LWIAXTY C OCHALleHWEM, COOTBETCTBYHOLLMM BUAY aBapuu.
MonyyeHHOe 3afaHune LOBOAUTCA [0 KOMaHAMPOB OTAENEHWUIA, KOTOPble HANPaBstOTCA B LLAXTY
Ha BbINO/IHEHWNE 3alaHNS.

JInyHbI cocTaB noapasaeneHns, NPUObIBLLMIA Ha LLAXTY, MO PacropsHKEHUO KOMaHampa
HauuMHaeT NOArOTOBKY K CMYCKY B LaxTy. Boiubl HafeBaloT pecrnvpaTopbl U NPOU3BOAAT KX



00eBYytO MpOBEPKY. B COOTBETCTBMM C XapaKTepoM asapuyv OHW GepyT HeobXxoaumoe
CHapshkKeHVe U BbICTPaMBalOTCA Y MallMH MO OTAeneHusM. oarotoBka K CryCKy B LUAXTY
3aHUMaeT 1-2 MuH. Tpu Takmx aBapusx, Kak MoXxapbl, B3pbiBbl, BHe3arnHble BblIOPOCHI U
3atonneHns, 6oKUbl OTAeneHuss 6epyT B LWAXTy rasoaHaiM3aTopbl, annapatbl CBA3W,
BCMOMOraTe/ibHble pecrnmpaTopbl, camocnacateniv, HOCWIKW, Ofesna M CpeAcTBa OKasaHus
nepBoi MomMowM nocTpagaslumm. llocne 3aBeplueHWst MOATOTOBKM KOMaHAMPbl OTAENeHWiA
HanpaBnAlTCA Ha  KOMaHAHbIA  MYHKT A4S NOMydeHUst  3afaHuii.  PykoBoauTeNb
ropHocnacarte/ibHbIX paboT AaeT 3afaHna Kax4oMy KOMaHAMPY OTAeNeHUs U YKasblBaeT, Kakoe
[IOMOTHNTENbHOE CHapSHXKEHUe cnefyeT B3ATh C CO60 6oliLam OTAENEHWIA.

Mocne aTOro pyKoBOAWTENb FOpHOCMAcaTe/lbHbIX paboT NojaeT KoMaHay O CnefoBaHUm
K CTBOJIY LWaxTbl U CnycKe B Hee. CaM pyKOBOAWTENb FOpHOCMAacaTe/lbHbIX paboT oCcTaeTcs Ha
KOMaHHOM MyHKTe Mpy 0TBETCTBEHHOM PYKOBOAMUTENE paboT Mo nksmngaumm asapuu. Mo mepe
HeoOX0AMMOCTM OH MOXET CMYCKaTbCA B LUAXTY A4/ YTOUHEHUA OOCTaHOBKWM Ha MecTe, npwu
3TOM Ha Bpems CBOEro OTCYTCTBMA OH [O/DKEH OCTaBUTb 3aMeCcTUTeNs W3 fiML, KOMaHLHOro
cocTaBa.

Cnyck B WaxTy [JO/MKEH ObITb TLATENIbHO MOAroTOBMEH. MMepen 6oKuamm OTAeNeHus
[O/MKHbI ObITb MNOCTaB/EHbI ACHbIE, KOHKPETHbIE 3aa4u C MPaBU/IbHbIM YHETOM C/IOXMBLUENCS B
LwaxTte 06¢cTaHOBKW. CHapshkeHWe OTAeNeHust LO/MKHO COOTBETCTBOBATb MOCTaB/EHHbLIM Mepef
HAM 3agadam. OT TWATENbHOCTM M MPOAYMAHHOCTM MOArOTOBKM K CMYCKY B LIAXTy B
3HauMTeNbHON CTeneHu 3aBMcUT ycnex geictemii FBIFCC.

1.1.3. HenocpeacTBEHHOE PYKOBO/ACTBO aBapuinHO-CracaTe/lbHbIMU poboTamm

[ns pyKoBOACTBa BCEM KOMIIEKCOM rOpHOCnacaTe/bHbIX paboT, B TOM u4ucne A/
yrpaBneHuss BCEMU  clyKbamu, y4yaCTBYWOLWMMU B JIMKBMAAUUWM  aBapuu,  BK/IHOYas
ropHocnacarte/ibHble YacTu, Lexa WU OTAeNbl WaxTbl, a TakkKe Apyrve opraHusaumun, cosgaeTcs
KoMaHAHbIA NyHKT (KIT), [OesTenbHOCTb KOTOPOro pernameHTupyetcs  “T10N0XKeHWeM O
KOMaHHOM MyHKTe N0 PYKOBO/ACTBY aBapuinHO-crnacarte/ibHbIM1 paboTammn”. OpraHu3yeTcs OH,
Kak npaBuio, B KabWHETe [/1aBHOr0 WHXXeHepa LWaxTbl, SABAAIOWErocs OTBETCTBEHHbIM
pyKoBOAMTENeM paboT Mo MKBMAALUN aBapun.

Bo3srnasnser KOMaHAHbIN NMYHKT OTBETCTBEHHbIA PYKOBOAMTENb paboT Mo SIMKBMAALUN
aBapuy npaBa W 006A3aHHOCTM KOTOPOro  OnpefenieHbl  feicTByroWwmMMK  pasuiamu
6e3onacHOCTU. OH HeceT OTBETCTBEHHOCTb 3a CBOEBPEMEHHOE OCYLLECTB/IEHVE MEPONPUATUNA,
NpeLyCMOTPEHHBIX NJaHOM NKBUAAUMK aBapun. [10 NpubbITUS OTBETCTBEHHOIO PYKOBOAMTENS
ero (hyHKLUM BbIMOJTHAET FOPHBbIA AMCneTyep LWaxTbl.

Mpy BO3HWMKHOBEHWW aBapun OTBETCTBEHHbIN PYKOBOAMTENb paboT Mo ee SIMKBMAALUN
HeMe[/IeHHO BBOAMT B [eiCTBMe M/aH NIMKBMAALUN aBapuii, obecneynBaeT mMarHUTOOHHYHO
3anucb Xofa BefeHWs aBapuiiHO-cracaTe/lbHbIX paboT, OpraHu3yeT BefeHWe OnepaTMBHOIO
XXypHasa IMKBMAaLMM aBapuii No yCTaHOBIEHHON (POPME, YTOUHAET YMC/IO NIOAEN, 3aCTUMHYTbIX
aBapuer, WX MEeCTOHaxXOX[eHVe, O0OCTaHOBKY Ha aBapuiHOM Y4acTKe, KOHTPO/MpyeT
OCYLLECTB/IEHVE pPEXMMa BEHTUNALMM aBapuAHOrO yyacTka W LaxTbl, MNPeLyCMOTPEHHOr0
NNaHoOM NMKBUAALMIN aBapuiA.

MopsgoK AencTBMA U 0643aHHOCTM  PabOTHMKOB  LWaxXTbl  (Mpegnpuatvs)  npu
BO3HWKHOBEHUWM W JIMKBUAALWMM aBapuvii, a Takke MpaBuna WX MNOBEAEHUS B Pas3/INYHbIX
aBapuiHbIX cUTyaumax onpegenstorca MNpasunammy 6e30MacHOCTU U APYTUMU HOPMATUBHbLIMM
[JOKYMEHTaMK, LeCTBYHOLLMMN Ha 06CTY)KMBAEMbIX NPeANPUATUAX.

Jonyck paboTHWMKOB LWaxTbl (MPeanpuaTus) 41 BbINOJHEHUS pPaboT Ha aBapUitHOM
yyacTKe 1n ero 06¢nefoBaHNa NPon3BOANUTCA TONIBKO MO MPONYCKaM M paspeLulaeTcs B KaKAoM
OTAENbHOM C/lydae OTBETCTBEHHbIM PYKOBOAWTENleM paboT Mo /IMKBMAAUMM aBapuu Moche
COr/lacoBaHusi C PYKOBOAMTENEM ropHocnacaTe/lbHbIX PaboT M COOTBETCTBYHOLLEN 3anvcu B
OrMepaTUBHOM XYpHae.



3anpelyaetcs Aonyckatb Ha aBapUiHbIA y4acTOK /AL, HE WMEKLWMX OTHOLUEHUA K
NNKBMAAUMM aBapuun, 6e3 paspeLleHns pyKOBOAWTENs ropHocnacaTe/ibHbIX paboT. 15 3Toro B
BbIpaboTKax, Mpuneralowmx K aBapunHoMy y4vacTKy, BbICTaBNATCA MOCTbl 6€30MacHOCTU Y3
yucna ropHocnacaresnein unm paboTHUKOB LIAXTbI.

PaboTHMKaM LWaxTbl (MpegnpuaTus), NPUBIEYEHHbIM K NNKBUAAUMW aBapun, 3afaHus
Bbl4aeT OTBETCTBEHHbIA PYKOBOAMTENb paboT Mo /MKBMAAUMM aBapum C  3anmncbio B
OnepaTVBHOM XYypHasie WaxTbl (MpeLnpuaTus).

3apaHuna nogpasgenenusam MBIFCC 0TBETCTBEHHBI PyKOBOAMTENb PaboT Mo IMKBUAALNN
aBapuv BblAAeT TOJIbKO Yepe3 PyKOBOAUTENS TOpHOCMAacaTe/IbHbIX paboT.

PykoBoauTeNIeM ropHocnacate/ibHbIX paboT B Haya/ibHbI Mepuof aBapum 0ObIYHO
ABNAETCA KOMaHAMP ropHocnacarte/bHOro B3BoAa, 00C/MY)XXMBAIOLWLErO AaHHYHO LUAXTY, UK ero
MOMOLUHUK (NOA HayasibHbIM NEepuoaoM aBapum MOHUMAETCA BPEMS, B TeYeHWe KOTOpOro
[eVCTBYeT MnaH NMKBMAauun asapuv). B panbHelleM 3T (DYHKUUWM MPUHUMaET Ha cebs
KOMaHAMp ropHocnacarte/ibHOro oTpsifa U UCMOJTHAET UX B TeYeHKe BCero nepuoga MKemaauum
aBapun.

PyKOBOAMTENO roOpHOCNacaTe/lbHbIX paboT 3ajaHue B MUCbMEHHOM BWUAE BblAaeT
OTBETCTBEHHbI pyKOBOAUTE/NIb paboT Mo /mMKBugaumu asapun. [pu  Bblgave 3agaHus
coobLyaeTcs cnegyrollas HpopmMaums:

- BWL W MeCTO aBapuu, BpPEMSi ee BO3HMKHOBEHWUS, BO3MOXHble pPa3Mepbl 30Hbl
NOPaKEHUS;

- YACNO 3aCTUTHYTbIX aBapuert toAen 1 NpeanosiaraeMble MecTa UX HaXOXAeHNS;

- Mepbl, MPUHATbIE A0 NPMObITUS noppasgeneHnii TBICC B COOTBETCTBMM C MNJIaHOM
NNKBMAAUMM aBapuy MO CMNAaceHUt0 /HOfAEeN, COKPALLEHMIO 30HblI MOPaXeHUs U IMKBUAALUN
aBapuu, pesynbTaTbl OCYLLECTB/IEHUS 3TUX Mep (BbIBOL /tOLEN, OTKIHOUEHWE 3/IEKTPOIHEPrun,
N3MEHEHWE peXxxma NpoBeTPMBaHUA 1 Ap.);

- MapLUpYT ABVKEHUS OTAENEHWNIA U COCTOSAHME BbIPabOTOK MO NYTW CNeA0BaHNUS;

- HamMume B WaxTe (Ha aBapuAHOM OOGbBEKTE) M B TFOPHbIX BbIPabOTKax aBapuiHOro
yyacTKa CpefCTB NMKBULALMMN aBapun.

PyKoBOAMTE/Ib rOpHOCNacaTeNbHbIX paboT LO/MKEH 03HAKOMUTLCA C 3afaHMEM U UMETb
ACHOe npefcTaBneHnMe 06 0OCTaHOBKe: XapakTepe, MecTe M pasMepax aBapuu, KOJm4yecTse U
MeCTe HaXOXAeHWNSA 3aCTUMHYTbIX aBapyeit B LIaxTe Nofen, 00LLeM Ymcre NpUObIBLLMX Ha LLIaXTy
PECMMPATOPLUMKOB, BK/IKOYas PECNMPATOPLLMKOB MPUOLIBLUMX COCEAHUX MNOAPasAeneHuni,
cpeacTBax ansa nuksugaumy asapun (FBIrCC u waxtbl), COCTOSHUM BEHTUISALMM BbIPaboToK 1
MEeXaHU3MOB LLaxTbl U Ap.

Mocne 3TOro pPyKOBOAWUTENb  FOPHOCMAcaTe/lbHbIX PaboT MNPUHUMAET  pPeLleHue:
onpegensieT Uenb M CNocobbl JeACTBUA MO SMKBUAAUMM aBapuW, a Takxke 3afayun Kaxpgoro
oTtaeneHusa MBIrCcC.

3agaHuns, BblJaBaeMble PYKOBOAMUTENIEM TOpHOCNacaTeNlbHbIX paboT  OTAENeHUAM,
3anuncbIBatOTCS B OMepaTMBHBIN XKypHasl C 0653aTe/IbHOM MNOAMUCLID KOMaHAMPOB, KOTOpPbIE
NOMYYNIN 3T 3aJaHNS.

MepBbIM OTAENEHMSAM BPY4YaeTCs MUKPOCXEMA LUaxThl, HA KOTOPOW YKa3blBaloTCA BpeMst
Bblfayun 3afaHuns, NepeyeHb MaTepranoB 1 060pyL0BaHNS, KOTOPble HEO6X0AMMO B35iTb C COOOM
[OMONHUTENBHO. MapLupyT [ABWXKEeHUS K MecTy aBapum 0003Ha4yaeTcs Ha MUKPOCXeme
CMNOLLUHOW NIMHNEN.

Mpu6bbIBLUMIA HAa KOMaHAHbIA MYHKT KOMaHAuMp ropHocracare/ibHoro otpsaga uam ero
3aMecTUTeNb  03HAKOMMSETCA C  aBapuHOM 06CTAHOBKOW, pe3ynbTaTaMu  BbIMOJIHEHMS
MepONpuATAA NfaHa MKBMAAUMW aBapuidi M NPUCTYNaeT K WCMOSHEHUIO 0653aHHOCTEN
PYKOBOAMTENA ropHocnacaTesibHbIX paboT, caenas 06 3TOM 3anncb B 0NnepaTMBHOM XXYypHase.

Mpy Bblgave 3afaHus KoMaHgupam nogpasgenednini TBICC, npubbiBatoWwmMX Ha
aBapuiiHbIA 0OBLEKT MO AMCMO3NUMM WM MO YKazaHWt LleHTpasibHoro wraba Cnyxo6bl,
PYKOBOANUTENb FOpHOCNacaTe/lbHbIX paboT 0653aH COOOLNTD:



- MEecToO W BWj aBapuu, BpeMs €ee BO3HUKHOBEHMS, BO3MOXHYH 30HY MOpPaXKeHUs
BbIPabOTOK, YMCNO 3aCTUTHYTbLIX 04EN U npeanosaraemble MecTa X HaxoXAeHWs, COCTOSHME
NMPOBETPUBAHMS LLAXTbIl Y aBAPUIAHOTO Y4acTKa;

- Mepbl, MPUHATbIE B COOTBETCTBMU C MI1aHOM IMKBUAALMMN aBapun MO CMaceHUHo N0AeN,
COKpaLLEeHWIO 30Hbl NOPaXXeHUs U NNKBUZAUMN aBapuu A0 NPUOLITUA Ha aBapUiAHbLIA OOBLEKT
noppasgeneHnii FBIrcc;

- MapLIpyT ABUXKEHUA OTAENEHWUIA U COCTOSAHME TOPHbIX BbIPabOTOK N0 NYTW C/ief0BaHNS,
rpaHuLbl NX 3arasvpoBaHus;

- OnepaTvBHble 3aa4M NOAPasfeneHnam W 3afaHus, BblAaHHble APYruM OTAeNeHUAM U
yneHam BI'K, paboTtaiolimm B aBapuiiHOW WM B APYruxX BblpaboTKax, Cnoco6 v nopsagok
nepejaun MHGopMauMnm C aBapuiMHOro y4yacTkKa, MecTa pasMeLleHWs CpeacTB  CBA3M,
NoOXXapoTyLUeHWs 1 NOA3eMHOIA 6a3bl;

- OCNOXHEHUSA, KOTOPble MOTYT BO3HUKHYTb MO NYTU ABWKEHWUSA OTAENEHUA U B XOAe
NNKBMAALMMN aBapuu, BO3MOXHbIE Mepbl MO MPeLyNpPeXxXaeHNI0 NN YCTPaHEHNIO OCIOXKHEHWIA.

HavanbHuk wrtaba MBICC obecneunBaeT npasusibHoe B3auMmogelicTene MBICC npwu
NMKBMAAUMM  aBapuM, CO34aeT HeobXoauMble pe3epBbl CUM WM CPeACTB AN BefeHus
ropHocnacarte/ibHbIX paboT, y4yacTBYeT B pa3paboTke OnepaTuBHbLIX MIAHOB JIMKBMAALUN
aBapun. OH MMeeT MpaBO OTCTPaHWUTb OT 00A3aHHOCTE PYKOBOAMTENS rOpHOCMNacaTeslbHbIX
paboT, ec/in OH He CcnpasnseTca ¢ paboToM, U B3ATb Ha CebA WK BO3/MOXKUTb Ha APYroe NnLo
PYKOBO/CTBO ropHocnacatenbHbIMM paboTamun. O 3aMeHe OTBETCTBEHHOIO PyKOBOAUTENS paboT
no /MKBMAaUMM aBapuu M3LaeTcs MpuKas, KOMusi KOTOPOro BpPYy4aeTCs PYKOBOAUTENHO
ropHocnacate/lbHbIX paboT. JlaTa X Bpemsi Hayana WCMOMHEHMS 0653aHHOCTEN BHOBb
Ha3Ha4YeHHbIM OTBETCTBEHHbLIM PYKOBOAMTENIEM PaboT Mo NMKBUAALMMN aBapun 3annCbIBalOTCA B
OrMepaTUBHOM XYpHae.

Ha KomaHAHOM NyHKTe 0653aHbl MOCTOSAHHO HAXOAMTLCA OTBETCTBEHHbIN PYKOBOAUTE b
paboT Mo NIMKBUZAUMM aBapun, PyKOBOAMTENb FOpHOCMNacaTeslbHbIX paboT M nnua, KOTOpbIM
NMoOpYy4eHO BECTU OMEPATUBHYIO AOKYMEHTALMIO.

B cnyyae pasHornacus Mexay OTBETCTBEHHbIM PyKOBOAUTENEM PaboT Mo JIMKBUAALMK
aBapuv 1 pyKOBOAMTENEM FopHOCMacaTe/lbHbIX paboT, 0653aTe/lbHbIM K BbIMOSHEHUIO ABMSETCS
peLLeHVe NepBoro 13 HUX, eCaiv OHO He NPOTMBOPEYUT TpeboBaHUAM Y CTaBa.

KoMaHAHbI NYHKT AO/MKEH ObiTb 06ECNEYEH CBSI3bKO C OCHOBHbLIMW 0ObEKTAMU BEAEHNS
aBapuiiHbIX paboT, C Ha3eMHOW 1 NOA3EMHOW 6azamu 1 ApyrumMun cnyxéamu waxtbl. Mpu aTom
[iBa OCHOBHbIX TeneoHa peKOMeHAYEeTCA COeUHATL MapasnienbHo, YTobbl 06a PyKOBOAUTENS
MOrM  OLHOBPEMEHHO C/ywaTb MepefjaBaeMyld M3  LWaxTbl MHGOpMauuio W fasatb
COr/lacoBaHHbIE PacroPSHKEHNS, He Tepsisi BPEMEHW Ha MOCeAYHOLLYO B3aUMHYO MH(OpMaLMIo.

PabOTHMKN ropHocnacatesibHbIX nogpasgeneHnii n dneHbl BI'K 06s3aHbl nepegasath
NH(OPMALMIO  PYKOBOAMTENIO ropHoOcnacate/lbHbIX paboT W BbIMOMHATL  TONLKO  €ro
pacropsKeHus. PeLleHnss OTBETCTBEHHOrO PYKOBOAUTENSA SABNAKOTCA 06s3aTe/lbHbIMU  A1S
BbINO/IHEHNA BCEMW JiMLLAMK, Y4YacTBYOWUMU B JIMKBUMAAUMW aBapuu, B TOM 4ucie W
paboTHukamu [BIFCC, ecnnm OHM He npoTmBopedyaTr TpebosaHusm Yctasa BICC no
opraHu3almn 1 BefleHMo ropHocnacate/ibHbIX paborT.

1.1.4. CopencTBue [eATeNIbHOCTU aBapUMHO-cNacaTes/ibHbIX CAYX6 Npu NMKBUAALMU
aBapui

OrpoMmHbIA NOTOK MH(OPMALLMK, HEO6XOAUMOCTb BbICTPO MPUHATL NPaBUIbHOE peLLeHme
TpebytoT YeTKOM paboTbl BCEX BCMOMOraTefbHbIX CNYX6, 4epe3 KOTOpble B OCHOBHOM
OCYLLIECTB/ISIET CBOO [eATE/IbHOCTb KOMaHAHbIV MYHKT.

Mo3aTtoMy Bcriomorate/fibHble CNyXO0bl  [O/MKHbI  CaMOCTOATE/IbHO  pellaTb  3afauu,
NoCTaB/IeHHbIE Mepes HUMM KOMaHAHbIM MYHKTOM.

Pa3meLlaloTcs  BCromorartesibHble  CMyXObl B HEMNOCPeACTBEHHOW  6/1M30CTU  OT
KOMaHHOro MyHKTa U KOMMJIEKTYOTCA COOTBETCTBYHOLMMM crieupanmctaMmu. B yacTHoCTw,



cny>k6a 06ecneyveHns NPUHATON OpraHn3aLmm ropHocnacaTeibHbIX paboT 06bIYHO pa3meLlaeTcs
B CMEXHOW C KOMaHAHbIM MYHKTOM KOMHaTe. OHa KOMMJIEKTyeTcs creuuanmcraMmm-
ropHocnacatensaMM Kn obecrneunBaeT pa3paboTKy rpamkoB CMeHbl oTAeneHuin MBIrCC wu
KOMaHHOro cocrtaBa Ha paboumx TO4YKax, KOHTPO/MPYET PexXuMM UX paboTbl M OTAbIXa,
obecrieymBaeT KOHTPO/Ib 3a A0CTaBKOI CreumanibHOro 06opyLoBaHUs U MaTepuanoB Ha paboume
TOYKM B LIAXTe W MOMNOJHEHNE UMK chneynanbHbIX 6a3. Cnyxba o06ecrneyeHus MpUHATOM
opraHusauymm paboT NpPakTUYeCKN KOOpAUMHMPYeT paboTy 60/bLUMHCTBA BCMNOMOraTe/IbHbIX
CNyX6 1 ABNSETCA CBOEro pofa CBA3YHOLMM 3BEHOM MEXAY HUMW M KOMaHAHbIM MYHKTOM.
3/lecb XXe KOHLEHTPUPYKOTCS MaTepumasbl aBapuiiHON nabopatopun. Ha ocHoBe aHanm3a npob
PYAHWYHOTO BO3AyXa W WH(opMauum ¢ paboumx TOYeK CTPOATCA rpaukym U3MeHeHUs
KOHLEHTpaLumM rasos B pa3/IMUHbIX TOUKaxX aBapuUinHbIX BbIpaboTOK.

Nabopatopus  pasmelyaeTcsi B O4HOM U3 KOMHAT  afMWHUCTPATUBHO-ObLITOBOIO
KOMO6MHaTa LWaxTbl. 30eCb KPYrNOCYTOMHO [AEXYpsAT nabopaHTbl, KOTOpble 00653aHbI
CBOEBPEMEHHO [enaTb aHaaM3 MocTynatowmux npobd pygHUYHOro Bo3gyxa. B oTimume ot
00bI4YHOW, aBapuitHas fabopaTopusi He MMeeT LTaTa NPO600TOOPLUMKOB M He COCTaB/seT
nnaHoB ¥ rpadmkos oT6opa Npob. Bee 3Tu hyHKLMM COOTBETCTBEHHO BbIMOHAKOT ONepaTuBHbIe
otaeneHms MBICC 1 KoMaHAHbI COCTaB Mo 33faHN0 KOMaHAHOTO NMyHKTa.

HasemHas 6a3a pasMeLLaeTcs B CreyuaibHO BblAeNeHHOM MOMeLeHUn 1 obecrneynBaeT
CBOEBPEMEHHOE W  bGecriepeboiiHOe CHabeHWe paboTawolmx noapasgeneHnini FBICC
obopyfoBaHMeM 1 MaTepuanamn. HavanbHUKOM 6a3bl Ha3HayYaeTcs MU0 KOMaHAHOro cocTaBa
MBICC. TlepeyeHb MaTepuasioB M 060pyaoBaHMA Ha 6a3e OnpefenseTcs PyKOBOAMTENEM
ropHocnacarte/ibHbIX paboT MCXOAs M3 XapakTepa aBapuu, €e C/0XHOCTU W KO/IM4YecTBa
paboTalolmx noapasgeneHnini. HayanbHMK 6asbl, KpPOMe TOro, HeceT OTBETCTBEHHOCTb 3a
OpraHu3auMio pemMoHTa arnnapatypbl ¥ 060pYAOBaHWSA, Ha/MymMe KUCNopoda M XUMUYECKOro
NOrnoTUTENS.

MoazemHas 6a3a OpraHN3yeTCcs B rOPHOW BbIPabOTKE CO CBEXEW CTPYEN BO3ayxa, B6M3n
OT MECT BefieHMs1 aBapuiiHbIX paboT. 34ech Xe pasMeLlaroTcs pe3epBHble OTAENEHNS, a Takxke
NMPOMCXOAUT CMeHa paboTatowmx oTAeNeHnid. Tpu KpPyrnHbIX aBapusax C MNoA3eMHOM 6asbl
OCYLLIECTB/ISETCA PYKOBOACTBO ropHocnacate/lbHbIMU paboTamu, BbIMOHAEMbIMU B HECKO/IbKMX
paboymx ToYKax OAHOBPEMEHHO. B Takmx ciyyasx Ha noAsemHyto 6asy, Kpome TeneoHucTa v
CBA3HbIX, Ha3Ha4aeTCA CTapllniA KOMaHAMP — PYKOBOAMTENb rOpHOCMacare/lbHbIX paboT B
waxTte. MNMoa3eMHas 6a3a A0/HKHa MMETb MOCTOSHHYHO CBA3b C paboTaloWyMmn OTAEeNeHUsSMA 1
KOMaH/HbIM MyHKTOM. Kak npasuio, Ha nof3eMHoON 6a3e pasmeLLatoTcs: 3anacHble 6ainoHbl C
KMCNOPOLOM M pe3epBHble  MATPOHbl MO  4MCNy paboTatowmx  PecrnmpaTopLLMKOB,
aKKYMYNATOPHbIE CBETUIbHWKM B KO/MYeCTBe He MeHee 25% OT umcna paboTaroLumx
PeCcnMpaTopLMKOB, annapartbl 415 UCKYCCTBEHHOIO AblXaHWs, MeAnKaMeHTbl, 6aK C KUMAYEHOWA
BOAOM, Ae3VHMULMPYIOWNIA PacTBOP 419 CMbIBaHUA MYHALUTYKOB, HOCWKW, Ternnas O4exna,
pasninyHoe 0bopynoBaHue, MaTepuasibl U UHCTPYMEHTDI.

B paboTax no nukBugaumm aBapuin y4acTBYIOT He TONbKO ropHocnacare/ibHble YacTn. K
3TMM paboTaM MPUB/IEKAKOTCA TakXKe Y/ieHbl BCMOMOraTe/lbHbIX ropHocnacare/ibHbIX KOMaH4 U1
NHXXEHEPHO-TEXHNYECKMe PabOTHNKN WaxT. [pu BO3HNMKHOBEHMM KPYMHbLIX aBapuii co34atoTcs
rpynnbl CNeUUanncToB, B 0653aHHOCTU KOTOPbIX BXOAWUT aHa/In3 CIOXMBLUENCA aBapuinHOiA
CUTYaLMM Ha LiaxTe WUAK Ha OTAE/NbHbIX ee yyacTKax, Bbl6op Hanbonee a)eKTMBHOro crnocoba
6opbObl C aBapueld, BbIMOSIHEHWE HEOOXOAMMBIX WHXEHEPHbIX PacyeToB, KacatoLmxcs
NPOBETPUBAHWUS, HAAEXHOCTUN U30/IALNOHHBIX COOPYXXEHWI U T. 4.

Cnyxba rnaBHOro MexaHvka v 3HepreTVka, Kak npasuio, BbIMNOHSAET BCe paboTbl MO
obecrieyeHNo aBapuAHOTO BOJOCHaOXeHWs, Hanafke WM MYyCKYy MawuWH W MexXaHWU3MOB, MO
N3roTOBMIEHUIO Pa3INYHBIX MPUCMOCOBNEHNIA N TEXHUYECKUX CPEACTB.

1.2. OpraHisayis aBapiiHo-pATYBa/IbHUX PO6IT



OpraHuszaums aBapuiiHO-cracaTe/lbHbIX paboT UMeeT 60/blIOe  3HAYeHWe AN
ObICTPeNLLero okasaHus NOMOLLM 3aCTUTHYTbIM aBapyei B LIaxXTe NHAAM U TMKBUAALMN aBapun.

OCO6EHHO 4YEeTKO [O0/MKHbI OblTb OpraHM3oBaHbl aBapuilHO-cnacatesibHble PaboTbl B
Haya/lbHbIA Meprog, aBapun, Korga rnpasu/bHOE PeLleHne, CBOEBPEMEHHO MPUHATOE N BbICTPO
BbINO/HEHHOE, MOXET CNacTu MHOMMX HaxogAaWwMXca B LUaxTe /0Aend U CBECTU K MUHUMYMY
yulep6 oT aBapuun. B aTOT Nepuof OTBETCTBEHHBIA PYKOBOAWTENb PaboT Mo NMKBUAALMMN aBapum
[O/MKEH MPOBEPUTb, BbI3BaHbI /I aBapuinHO-CNacaTe/ibHble NOAPa3feneHns, AaTb YKasaHus o
BbIBO/E NHOMEN M3 OMAacHbIX y4acTKOB, OpPraHvM30BaTh CO0p Y/IEHOB BCMOMOraTe/lbHbIX aBapuiiHO-
cnacatefibHbIX nogpasgeneHunii (Hanpumep, BIK) 1 gatb pacnopsbkeHus 0 MeponpusaTuax no
NNKBULALMMN aBapun.

Ha KomaHZHOM NyHKTe pa3pellaeTcd HaxOXAeHue Wb NI, MPUBNEKaEMbIX K
NMKBMAauMmn asapun. KoMaHAHbIA MYHKT LO/MKEH MMETb CBSA3b C MeCTaMu BefeHUs aBapuiiHO-
crnacarte/ibHbIX paboT U cneymaibHbIMY aBapuUinHO-CcracaTeslbHbIMU CNyXK6aMu.

PykoBoauTe/lb aBapuiAHO-CracaTe/lbHbIX PaboT [O/MKEH HaxoAMTbC Ha KOMaHLHOM
nyHKTe. Mpy ero oTCyTCTBMM (CNYCK B LIAXTy, OTAbIX) HA KOMaHLHOM MYHKTe OCTaeTcs ero
3aMecTuTeNb, 0 YeM [e/1aeTCsl 3anuch B ONepaTUBHOM XXypHase.

ABapuitHo-cracate/ibHble PaboTbl COCTOAT M3 pa3BefKy aBapuu, BbIBOAA 3aCTUTHYTbIX
aBapuelt NlOfen, okKaszaHus MM MePBO MOMOLLM, OpraHu3auum ciyxobl Tbiia U AelCcTBMI Mo
NMKBMAaUMmn asapun. MNpu NMKBMAALUN aBapuid B LaxTax, ciyXba Tbina BKIOYAET MNOA3EMHYHO
N Ha3eMHYH0 6a3bl, CBA3b, MEAVLMHCKOE 0BeCreveHmne 1 ra3oaHa/IMTUYECKYHO 1Ta60paToputo.

B 3aBMCMMOCTY OT YCNOBMWIA aBapUMHO-cNacaTe/ibHble paboTbl MOrYT MPOBOANUTLCS MYTEM
opraHm3sauunmn paboT TOYeK, y4acTKOB 1 PaioHOB.

Paboueil TOUKON Ha3bIBaETCS MECTO BeAEHWS aBapUinHO-CracaTe/lbHbIX paboT, KOTOpPOoe
obecrieumBaeTcsi JelCTBMEM OAHOTO OTAENEHWUS. Y4aCTKOM aBapuiiHO-cracatesibHbIX paboT
Ha3blBAeTCSA HECKO/IbKO paboumx Touek, 6/IM3KO PacrofioKeHHbIX Apyr OT Apyra, TaKTUYecKu
00beAMHEHHbIX N HaxOoAAWMXCA MO HernocpeACTBEHHbIM PYKOBOACTBOM KOMaHAMpa B3BOAA.
PailoHOM aBapuinHO-cnacaTeNlbHbIX PaboT Ha3bIBAETCA HECKONbKO aBapuiAHO-CnacaTeslbHbIX
Yy4YacTKOB, YAOOHO pacrnosioKeHHbIX B CETW TOPHbIX BbIPabOTOK A1 HernocpeACTBEHHOIO
PYKOBO/ACTBa KOMaHAMPOM oTpsiga. Mpy onpefeneHHbIX 06CTOATENIbCTBAX MOXET BO3HUKHYTb
HeoOX0AMMOCTb B OpraHM3aumMn Takux paboumx TOYeK, Y4aCTKOB M pPailloHOB, KOTOpble
NOAYMHAKOTCA HEMNOCPeACTBEHHO PYKOBOAWTENIO aBapuiiHO-cracatesibHbIX paboT. Takue
paboyme TOUKK, YHaCTKN U pPainoHbl Ha3blBatOTCS OTAE/bHBIMU.

OnucaHHas opraHusaums paboT  (OTAeneHWe-B3BOA-OTPSAA)  MPUMEHSIETCS  Npw
AJIMTENbHBIX aBapusx. Mpu Menknx aBapusix, a TakxKe B Ha4asibHbI Mepuos, IMKBNLALMMN THOObIX
aBapuii aBapuinHo-cnacaTe/bHble paboTbl 06bIYHO MPOBOAATCSA OTAENbHLIMU MOAPA3AENEHNAMN.

1.2.2. Aii uneHis BI'K B no4aTKoBWiA Nepiof BUHWKHEHHS aBapii

Mpy BO3HWMKHOBEHWW aBapun OTBETCTBEHHbIN PYKOBOAMTENb paboT Mo ee SIMKBMAALUN
HanpasnseT (B COOTBETCTBMM C MNaHOM NMKBUZaLMK asapuu) uneHoB BIK aBapuiiHOro wu
CMEXHbIX Y4aCcTKOB (BblpabOTOK) Ha crnaceHue oAen 1 MKBMaaumnio asapym. Mpu aToM YieHbl
BIr'K ncnonb3yloT AbixaTesibHble annapaTbl, TEXHUYECKOe OCHalleHWe W MPOTUBOaBapUiiHbIE
CpefcTBa, pasMeLLeHHbIe B FOPHbIX BbIpaboTKax 1 NoA3eMHbIX NyHKTax BIK.

KomaHaup B3BOfa LWaxTHOW ropHocnacatesibHon cTaHuum (LLIFC) v ero MOMOLLHMK,
nosyyuns cooblyeHve 06 aBapuu, AENCTBYIOT MO YKa3aHWKO OTBETCTBEHHOIO PYKOBOAUTENS
paboT Mo IMKBUAALNM aBapuUMn.

Mocne NpubbITUA Ha KOMaHAHbIA NYHKT PYKOBOAWUTENS rOpHOCMacaTe/lbHbIX paboT OHM
NOCTYNaloT B €ro pacropskeHue.

PykoBoAcTBO YneHamy BI'K Ha aBapuiiHOM yyacTke Ao npubbiTusa otaenedmin FBICC
OCYLLIECTB/ISET CTapLUee MU0 TEXHUYECKOrO Haf3opa, Haxoaslleecs Ha aBapuiiHOM ydacTke. B
ero pacnopshkeHvie nocTynatoT 1 YneHsl BI'K, npnbbisatoLme 13 apyrux y4acTkos.

Mpy noxkape, B3pbiBe, BHe3arnHOM BblOpoce Yrns, nopofbl M rasa uneHsl BI'K
aBapUHOrO y4acTKa, OKas3aBLUMECs 3a O04YaroM aBapumn (N0 XO4Y ABWKEHWUA BEHTUNALMOHHOM



CTpyW), BK/IOYAKOTCH B pPecrnvpaTopbl WM camMocnacatesii, OpraHusyloT BK/IOYEHUE B
camocracaresin 3aCTUrHYTbIX fI04ed U KX BbIBOA WM BbIHOC MOCTPajaBLUMX W3  30HbI
MOPaKEHNS HA CBEXYHD CTPYH BO34yXa, OKasblBalOT MepByl0 MOMOLLb, AOK/aAblBalOT 06
06CTaHOBKe B aBapuiMHbIX BbIpaboTKax O0TBETCTBEHHOMY PYKOBOAMTENIO PaboT Mo SIMKBUAALMM
aBapuu. 3arpeLlaeTcs MOBTOPHOE BXOXAeHWe uneHoB BIK B aBapuiiHble BbIpaboOTKM CO
CTOPOHbI HUCXOAALLE CTPYW BO3AyXa B camocnacaTensx.

UneHbl BI'K, HaxogaLmecs Ha CBeXXeld CTpye BO3Ayxa [0 o4vara aBapum 06s3aHbl:

- JIMYHO WX Yepe3 TMOCbIIbHOrO CcooOWNTL 00 aBapum rOpPHOMY AMCMETYEPY
(HaYanbHWKY CMEHbI) M MHOPMMPOBATb €ro WMAWM TNaBHOMO WHXeHepa 06 06CTaHOBKE Ha
aBapUHOM y4acTKe;

- BbIMO/IHUTb YKa3aHWs OTBETCTBEHHOIO PYKOBOAMTENSA paboT Mo NMMKBUAALMM aBapum MNo
OCYLLIECTB/IEHVNIO MEPBOOYEPEHbIX MEPONPUATUIA, NPeLyCMOTPEHHbIX MaHOM NNMKBUAALMM
aBapuu;

- NpY NoXape - HeMeAsleHHO MNPUCTYNUTb K €ro TYLUEHW, WCMOJb3yd PYYHble
OTHETYLUMTENN, MECOK, MHEPTHYK Mblib, BOAY W3 MOXapHO-OPOCUTENIbHOro TPy6onpoBoaa,
NpUBMEKas K 3TOMY HaxoAALLMIACA NOBAN30CTM MEPCOHAT;

- NPU B3pbIBE - BK/IKOUNTLCA B PECNUpaTopbl U CnefoBaTb K MeCTy aBapumn A/1si OKasaHus
MOMOLLM NOCTPafaBLUMM, BbIBOAA MX HA MOBEPXHOCTb U TYLLEHNS BO3MOXHbIX 04aroB ropeHus;

- MpU BHe3arnHOM BbIGPOCE YrNs NOpoAbl U rasa - BK/AOUYUTLCS B Pecnupatopbl U
NPUCTYNUTb K OKa3aHWIK Heob6XO4MMON MOMOLUM NOCTPafaBLUMM, UCMOJb3ysd crnacaTe/lbHble
MYHKTbI FPYNMNOBOWA 3aLLMThl 1 Pe3epBHbIe U30NMPYIOLLME camocnacaTeny;

- Npy 06pyLWeHUN - nopjaBaTb CUrHa/bl ANA YCTaHOB/IEHUA CBA3M C 3aCTUMHYTbIMU
NOAbMW, OLEHWUTL O0OCTaHOBKY W OpraHu3oBaTb CraceHue /iofeil, OCYyLeCTBUTb Mepbl
6e30MacHOCT (YCUINTb Kpenb, UCKIKYMUTb BO3MOXHOCTb MOBTOPHbLIX 0OPYLUEHWIA 1 Ap.).

Mpy noxape B TYNWKOBOW BblpaboTKe uneHbl BI'K Hapsgy C BblleyKasaHHbIMM
[eCTBUAMM, LO/MKHbI 06ecreynTb YCTOMUMBYIO paboTy BEHTUISTOPA MECTHOIO NPOBETPUBAHNS
aBapuiiHOW BbIPAabOTKM WM TYLWMUTb MOXap WMeKLWMMUCA B BblpaboTke cpefacTBamu. Ecniu
NOTYLINTb NOXap He YAaeTCs, HY)KHO BbIATU 13 BbIPabOTKM Ha CBEXYIO CTPYHO. epes yxo4om
HeoOX0AMMO OTKpPbITb KpaHbl (pa3repmeTn3npoBaTh) XOTA Obl HA OAHOM W3 MPOJSIOXKEHHbIX B
BblpaboTKe Tpybonposogos. PaboTatowmii BMIT He ocTaHaBNMBaTb.

Mocne npubbITUA Ha aBapwiHblA  yyacToK oTgeneHnid TBICC  uneHbl BIK
NHMOPMUPYIOT CTapLlero KomaHaupa O C/OXMBLUEACS 06CTaHOBKE, COCTOSiHAM paboT Mo
CMaceHuIo KoAen N NNKBMAALMM aBapyv 1 NOCTYMatOT B €r0 pacropsiKeHMe.

B xope panbHeiwelr nukBupaumy asapuy udneHbsl BI'K npuBnekatoTcs B KayecTse
CONPOBOXJAIOLLMX FOpHOCMAacaTe/lbHble OTAENeHNs HA aBaPUHBIA Y4aCTOK, a Takke B COCTaBe
OTAENEeHNI BbINOJHAKT B 3arasvMpoBaHHbIX BblpaboTKax paboTbl MO [OCTaBKe MaTepuasios,
YrpaBneHno MexaHU3Mamm, MOHTaXXY U IEMOHTaXy 060pynoBaHus 1 4p. Mpu 3TOM YMCNEHHbIN
cocTaB usieHoB BI'K fo/mkeH 6bITb, Kak Npasuno, He 6osee ABYX Ye/I0BEK Ha OTAeNeHNe.

1.2.3. i pATYBa/IbHUKIB NiCNSA BUK/NKY Ha 06°€KT

MpubbiB Ha  aBapuiiHbIA  OOBEKT, KOMAaHAHbIA COCTaB  rOpHOCMAacaTe/IbHbIX
noApasfeneHnii HanpasnseTcs Ha KoMaHaHbIA NyHKT (KIT) 3a nonyyeHvem 3afaHus, a JINYHbIiA
COCTaB FOTOBMTCA K CMYCKY B LUAXTY C OCHaLLleHNeM, COOTBETCTBYHOLLMM BUAY aBapuun. 3agaHue
KoMaHAupy B3Boga (MOMOLLHMKY KOMaHAMpa 0Tpsaa), NpubbIBLLEMY C MEPBbIMU OTAENEHUSAMMN
(oToeneHnem), OTBETCTBEHHbIM PYKOBOAWUTENb PaboT Mo NMKBMAAUMM aBapumn  (rNaBHbIRA
NHXeHep) BblJaeT 3afaHne B MNWUCbMeHHOM Buge. [lonyyeHHOe 3afaHne [OBOAUTCA [0
KOMaHAMPOB OTAENEHNI, KOTOPbIE HANPaBNAKTCA B LUAXTY Ha BbIMNO/IHEHWE 3aJaHus.

MepBbIM OTAENEHWAM, HANPaBAIOLWMMCS B LLIAXTY, BbAAETCA MUKPOCXEMA C HAHECEHWEM
NnyTM [ABWKEHWA K MeCTy aBapuui, BPEMeHM BblJauu 3afaHus M MNepevyHs matepuasioB u
06opyfoBaHMs, KOTOpble Heo6XoAMMO B3ATb C CO60K. 3afaHus, MNOJydYeHHble MepBbIMU



OTAENEeHUAMMW, 3aruCbiBalOTCA B OMEPaTUBHBIA >KYpHas W MNOANMUCHLIBAKOTCA KOMaHAMpamu
OTAENEHNIA.

[0 npnbbITNA KOMaHAMpa oTpsaa UK ero 3amecTUTeNst NepBbl NPUOLIBLLWMIA KOMaHAMP
B3BOJa (MOMOLLHMK KOMaHAmpa OTpsifa) PyKOBOAMT BeAeHMEM ropHocnacaTte/bHbIX paboT Ha
K. Bce 3agaHusi, BblgaBaeMble PYKOBOAMTENIEM FOpHOCMAacaTe/lbHbIX PaboT MOCNeayLnM
OTAENeHNAM, 3anuCbiBalOTCA B ONepaTuBHbIN XXYypHaT ¢ 0653aTeNIbHOM NOAMUCHI0 KOMaHAMPOB,
NOy4YMBLUNX 3afaHue.

MpubbiBLWKA Ha KI1 komaHavp oTpsga (ero 3amecTWTeSlb) 3HAKOMUTCA C aBapuinHOWA
06CTaHOBKOW, MOMYYEHHbIMW pe3ynbTaTamMy BbIMOSHEHWUA MeponpuaTuiA TJ1A, BBeLeHHbIMU
cunaMm WM cpefactBaMuM M MPUCTYMaeT K WUCMOSIHEHUIO 0053aHHOCTEN  PYKOBOAMTENS
ropHocnacarte/ibHbIX paboT; Ha3Ha4YaeT pyKOBOAMTENS paboT NPOBOAUMbBIX B LLAXTE UAW LPYrOM
06beKTe (He HKe KOMaHAMpa B3B0oAa), opraHusyeT npu K rpynny cneymanuctos MBICC gns
BefleHVs BCe OnepaTMBHO-TEXHUYECKON [OKYMEHTAUMK, BbINONHEHUA aHa/M3a MoCTynatoLlen
nHopMaumMm 06 06CTaHOBKe B LuaxTe, OOGOCHOBaHWA W MOArOTOBKM MePONpUATUIA  ANns
OMepaTMBHLIX MaHOB NNKBMAALMMW aBapun, BbINOMHEHUA TEXHUYECKMX PacyeToB W APYrux
3afaHuni.

Ha KIT B nepuog nvKBMZauMn aBapuwii, KPOMe OMepaTMBHbIX XXYPHA/IOB LUAXTbl W
MBI'CC, BefyTcs XXypHasbl yyeTa paboTbl OTAENEHNIA U aHA/IM30B NPO6 LWaxXTHOro Bo3ayxa. Mpu
C/TIOXKHBIX W 3aTSHKHbIX aBapusX COCTaBNAOTCSA rpafuiki o4epefHOCTM paboTbl OTAENEHUIA U
KOMaH/JHOro cocTtasa, Tabsmubl U rpaukm M3MeHeHUs rasoBoro coctaBa M pacxoja LIaxXTHOro
BO3yXa B TOYKaxX UX U3MEPEHUS, BbIMOHAKTCSA 3CKM3bl N CXEMbI OTAE/bHbIX 30H aBapUnHOIO
yyacTKa, BEHTUISALUMOHHbLIX COEAMHEHWUIA, BO3BOAWMMBIX YCTPOWCTB U nepemblueKk. [pu
HeoOXOAMMOCTWN OpPraHM3yrTCA MNOA3EMHble ra3oaHaMTUYecKas abopaTtopus W MyHKT
MeMNLMNHCKOro ob6ecneyeHus.

OTBETCTBEHHbIN PyKOBOAUTENb PaboT MO NMKBUAAUUW aBapun 06si3aH 06ecrneynTb
YCTOMUMBYIO CBS3b PYKOBOAUTENA TOpHOCMacarte/bHbIX PaboT C HaXoAAWMMUCA B LUAXTE
OnepaTMBHbIMK  MoApasfeneHusmn - 1 gpyrumm  cnykbamm  TBICC.  PykosoguTesb
ropHocnacarte/ibHbIX paboT B LWAXTe OCYLUECTB/SET KOHTPO/Ib Ha/MuMs MOCTOSHHOW CBA3N
mMeXxay nof3eMHor 6a30i 1 paboTatoLMMKM B 3ara3oBaHHbIX W 3aAbIM/IEHHbIX BblipaboTKax
OTAENEHNAMU.

1.2.4. OpraHi3auis Ta NnpoBeAeHHS PO3BigKW aBapiiHOro BUPo6oK

Ecnnm K MOMEHTY NpUObLITUA NEepBbIX OTAENEHWI Ha LIAXTY He BCe HaXOAUBLUMECS B Hei
NHOAN BbILAW CaMOCTOATE/IbHO WKW BbiBeAeHbl 4YneHamy BIK Ha noBepXHOCTb, a TaKxe
HeA0CTOBEPHO M3BECTHA 06CTaHOBKA B FOPHbIX BbipaboTkax, To cunamm MBICC opraHumsyeTcs
pasBefKa.

3afla4amm pasBefiKun ABMIAOTCA:

- PO3bICK, YCTAHOB/IEHME YMC/a W CraceHne 3aCTUMHYTbIX aBapyiei B LIAxXTe NIH0AEN;

- BbIICHEHVEe 06CTaHOBKM Ha MeCTe aBapui, ee xapakTepa 1 macLuTaba;

- YCTaHOB/IEHNE COCTOAHNSA BEHTUNALMN, 3abIMIEHHOCTU M 3ara30BaHHOCTM aTMOCepsbl,
Hanpas/feHUs ABWXXEHUS BO3A4yXa, COCTOAHUA BEHTUIALMOHHBIX COOPYXXEHWUIA, BEHTUNSATOPHbIX
YCTaHOBOK, TPYOOMNPOBOAOB CXATOro BO34yxa W NPOYMX CPeACTB BEHTUMALMM U BbINOSHEHWE
paboT No BOCCTAHOB/IEHMIO BEHTUNALMM (HaBeLLMBaHNe 6pe3eHTOBbLIX NepeMblyvek 1 ap.);

- YCTaHOB/IEHME COCTOSIHWSA BbIPAOOTOK, MECT M pa3MepoB 3aBasioB, 3aTOMNJIEHUA U T. N.;

- YCTaHOB/IEHWME KpaTyalliMX MyTen K MecTam HaxOXXAeHWs 3aCTUTHYTbIX aBapuein
NIOJEN N K MeCTy aBapuu;

- YCTaHOB/IEHWE HA/IMYMA MaTepPUa/IOB 1 CPEACTB AN NIMKBUAALMN aBapuu;

- BbIMOJIHEHME MepBOHaYa/IbHbIX PaboT Mo MKBUAALMM aBapum, pa3bopKa 3aBasios;

- MOAKpenseHne BbIPAbOTOK Ansi 06ecrnevyeHnss 06paTHOr0 BbIXOAA; YCTAHOB/EHME
Ha/IMunsa M UCNPaBHOCTY TeNeOHHOW CBA3N.



KOHKpeTHble 3aayn pas3BefKkn B KaX4OM Clydvae 3aBUCAT OT XapakTepa asapuv U
CO3JaBLUMXCA YCMOBWA. Tpn MOCTaHOBKE 3afavn CrefyeT YYWTbIBATb BCHO UMEIOLLYHOCH
nHopMaumio 06 aBapun. 3afaunm  pasBefKyM [O/DKHbI  Takke OblTb MOCU/IbHBIMK - ANS
NCNONIHUTENEN.

Pa3Be/ika MOXET BbIMNOMHATLCA O4HUM U3 CeAyoLWwmX crnocobos:

- HeMnocpeACTBEHHbIM HAOMOEHVEM;

- C MNOMOLLbHO COOTBETCTBYHOLLMX PaboT (ropHocnacare/ibHbIX, 6YpoBbIX U Ap.); ONPOCOM
PabOTHNKOB LUAXThl;

- U3y4eHneMm LOKYMeHTOB (M1aHOB, CXeM U T. .).

OpraHusyeT pa3Befiky pPYKOBOAWTeNb ropHocnacarefibHbIX  paboT. PyKoBOAWUTb
pasBefiKoin MoXkeT ntobor komaHamp MBIFCC.

B passefKy B HenpurofHow Ans AblXaHusi aTMoCgepe Hanpas/iseTcs He MeHee NATU
4esioBeK, BKNKOYas KOMaHAMpa OTAeNeHus.

Kaxaomy ylieawemy B pa3Befky OTAENEHMKO Ha MOA3EMHON 6a3e OOMKEH ObITb
BbICTaB/IeH pPe3epB 415 OKazaHWUs Mpy HEO6XOAMMOCTM COOTBETCTBYHOLLEN NMOMOLLM. B CNOXKHbIX
YCNOBUSX pPe3epB JO/HKeH ObITb ABONHOW UIN TPOHOMN.

[ns okasaHWa MOMOWM W MOAAEPXKKM B 0COB0 C/IOXHBIX YCNOBMSX B pas3Benky
MOCbINAETCA HECKO/IbKO OTAENeHWI, OAHO 3a APYrMM Ha PacCTOSHUM CrbILUMMOCTM 3BYKOBOMO
CUrHana, a npy cnaceHumn niogen - yepes kaxgple 20-30 MUH.

Yxopsulee B pa3BefKy OTAeNeHNe CHabXaeTcs pecnvpaTopamu, 1aMmnamm i MUHUMasIbHO
HEeOOXOAMMbIM  CHapshKeHWEeM, KOTOpOe  BK/IOYaeT  BCMOMOraTeflbHbl  U301MpPYHOLNIA
PECnMpaTop, PYy4YHble HOCWIKKW, Ope3eHTOBble MNepeMbluKM, Habop WHCTPYMEHTOB (Torop,
HOXO0BKa, rBO3AM), annapar CBA3W, HWUTb CBS3M, COOTBETCTBYIOLLYHO A/IMHE MapLipyTa, NATb
camocracaresieit, annapaTr MUCKYCCTBEHHOMO AbIXaHWsi, MeLULMHCKYHO CYMKY W GHopeTKu Ans
Habopa npo6 Bo3gyxa. Mpu noucke nwofeil oTgeneHne 6GepeT C COOOA [OMONHUTENbHOE
KONMYeCTBO camocracarefieil. B 3aBMCMMOCTM OT XapakTepa aBapuu 6epetcsd u apyroe
CHapsbkeHue (OrHeTywwmTenn, npucrnocobneHne AN NPOMEXYTOYHOIO MOACOEAVHEHUS K
BOJONPOBOAY, NOXapHbIA pyKas 1 ap.).

Pa3Be/ika B 3ara3MpoBaHHOM 1 3abIM/IEHHOW aTMOC{eEpPe B YCNIOBUAX MIOXO0N BULUMOCTM
[0/DKHA BbINOMHATLCA B PECMpPaTOpax C Mackamu U NeperoBopHbIMK YCTPOUCTBAMU, & NINUHbIN
COCTaB OTAENEHWI MpU NepesBudKEHUN 00653aH UCMO0/b30BaTb COEAUHUTESbHbIE LUHYPbI Y
NPOK/aAblBaTh MO MapLLPYTY ABVXKEHUS NIMHUIO CBA3W AN nepejayn MHhopmalumn pe3epBHOMY
OTAENEHUIO Ha MOA3eMHYK0 6a3y WM KOMaHAHbIA NyHKT. [py nepeaBvbKeHWW OTAeneHue
pacrofiaraeTcs no AuvaroHanM Tak, Y4ToObl KOMaHAMP OTAENEeHUs ABUTraica Yy OLHOW CTEHKU
BbIPabOTKK, a 3aMblKatoLLMIA Y MPOTUBOMNOOXHOMN.

"a30BbIi COCTaB 0ObIYHO OMpPefenseTcs IKCMPecc-aHa/IM30M MePeHOCHbIMU Npubopamu
N XUMWUYECKUMW  Tra300npefenutensMu,  Temnepatypa -  PTYTHbIM — TEPMOMETPOM.
3abIM/IeHHOCTb, BWAMMOCTb OLIEHMBAKOTCA BU3yaJlbHO MO PAcCTOAHMIO, MPU KOTOPOM eLle
BWAEH pPecnupaTop Ha CrvHe Bnepean UayLero ropHocnacarens. Mpu BuaumMoct meHee 10 m
CKOPOCTb NepeiBudKEHNA OTAENEHUS YMEHbLUAETCS, HanpuMep, Npu BUAMMOCTA 5 M pacyeTHas
CKOPOCTb MepefBvXeHNs B Ba pa3a MeHbLLe, YeM Npu NOJIHON BUAUMOCTU, NPU 2 M - B YeTbIpe
pasa MeHblle. [pn 06Hapy)KeHWW NoCcTpajaBLUero B 3aras3vpoBaHHON aTMocgepe OTAeneHue
006513aHO OKa3aTb eMy MOMOLLb U BbIHECTU B BbIpabOTKY CO CBEXeW CTpyeil vnm [OCTaBUTb Ha
noasemMHyto 6a3y. Ha mecte 06Hapy)XeHWs NOCTpafaBLUEro OToupaeTcs npoba BO3gyxa W
OCTaB/IETCA OMO3HABATE/IbHbIA HKETOH. [yb6nmnKaT >XeTOHa MPUKPENSeTCa Ha KUCTb PYKU
nocTpasasLLEro.

Mocne nepefayun MOCTPajaBLUEro Pe3epBHOMY OTAENEHUIO WKW MeSULMHCKOMY
NMepcoHaly MOXHO MPOJO/MKATh pa3BefKy. 3anpeliaeTtcs WCNosb3oBaTb OTAeNeHue  [Ans
JBaKyauuMm Jogeld no BblpaboTKamM CO CBEXMM BO3LYXOM B Tex Caydvasx, Korga B
3arasnpoBaHHbIX BbIpaboTKax MMEKTCS NoCcTpajaBLUmne, Hy>KAatoLLMECS B MOMOLLN.

B Xxoge pasBefku B MepByto o4vepedb 06CneaytoTCA BbIpaboOTKW, B KOTOPbIX, UCXOAS U3
NoJsly4eHHOW OT pabOTHMKOB LLAaXThbl MHOPMaLMK, MOXET HAXOANTLCA HanbOo IbLLee KOIMYECTBO



nofei. NMouck 3aCTUrHYTbIX aBapuelrt NLeil OCYLLECTBSETCS BU3YaslbHO, a Takxe MNyTem
nojayn 3BYKOBbIX W CBETOBbIX CUTHA/IOB BCEMW BO3MOXHbLIMW CpeLCcTBaMU, OCOOEHHO Mpwu
06pyLUEHUNAX B BbIPabOTKaX M MX 3aCbINKe BbIOGPOLUEHHLIM YrieM, MOPOJOMA.

OTpeneHve, ywefLiee B pa3BefKy, BO3BpaLaeTcs B ClieAytoWwmnx cnyyasx:

- Npu O06HapyXeHWM B pa3BefblBaeMO TYMMKOBOW BblpabOTKe B3pbIBOOMACHOM
KOHLEHTpauumn MeTaHa;

- NPV U3Pacxof0BaHNM PacHETHOIO KOIMYECTBA KMCNOPOAA Ha ABVXXEHWe Brepes;

- MpWY pe3KoM BO3pacTaHUM TemrnepaTypbl Bo3gyxa B BblpaboTke Ha 3 °C un 6onee 3a 5
MWUH WU UCTEYEHUW JONYCTUMOIO BPEMEHM NPebblBaHNSA B 30HE MOBbILLEHHbIX TEMMEPATYP;

- NpY BbIXOAe M3 CTPOS pecrnmparopa Wan Ma0XoM Camo4vyBCTBUM OLHOr0 M3 cocTaBa
OTAeNeHus;

- MU JOCTWDKEHUWM HEMpOXOAMMOro 3aBasia, TPeOYyHOLEero AAMTeNIbHOro BpPeMEHU Ha
pa3bopKy.

Mpv BeAeHUN pas3BefKu B BbIpabOTKax C MOBbILWEHHOW Temnepatypoit (6onee 26 °C)
[O/MKHBI NMPUMEHATLCA PECMIMPATOPbI C OXNDKAAKOWMMI 37IeMEHTamMK, a Npu Temneparypax
Bbile 31 °C - 4ONOIHUTENLHO 1 NPOTMUBOTENIOBLIE KYPTKU TK-50.

Mpy  CNOXHbIX W 3aTSHKHbIX aBapusax [Ans  pa3paboTKM  OMnepaTUBHBLIX M/1aHOB,
npegycMaTpuBatOLLMX WM3MEHEHWE TEeXHONOrMK BefeHWs paboT, BO3MOXHA OpraHu3auus
cneumasbHON MHXEHEepPHOW pa3sefkn. B cocTaB MCNONHWUTENEW TakoM pas3Bedku 0ObIYHO
BK/IIOYAKOTCA  CMeuuasncTbl M HayyHble pPaboTHMKM, MOArOTOB/IEHHblE A/ paboTbl B
3arasoBaHHOW cpefie B M30/IMPYIOLLMX camocnacaTensx uam pecnuparopax.



MpakTnyHe 3aHATTA Ne 2. Oco6/IMBOCTI BMOYXY ra3o-noBiTPSHUX CyMiLLei

30Ha B3PbIBAEMOCTW  KaXOW  KOHKPETHOM CMECU roprouMx  rasoB
onpefensieTcs nnowanbko, 3aKIUYEHHOW BHYTPW TaK Ha3blBAEMOrO TPeyro/ibHUKa
B3pPbIBAEMOCTW. Ero BepluMHaMK CNYXXaT HMXKHUIA U BEPXHWUA  npeaensl
B3PbIBAEMOCTW AaHHOW CMECU W MUK ee BOCMN/IAMEHEHUS,

MMKOM BOCN/MIaMeHeHUs Ha3blBaeTCA TakKad KOHLEHTpauusa CMecu roproumx
rasoB, [Ans nNpeaoTBpalleHMss B3pbiBa KOTOPOM HeoO6XO0AMMO MaKCUMasibHOe
CHIDKEHME COAepXKaHUst KCNopoaa B aTMocdepe aBapuiiHOro yyactka. OnpeaeneHve
HV>KHErO N BEPXHero npeaenos B3pbIBAEMOCTU CMeCH roprounX rasos NpPomn3BOANTCA
Mo M3BECTHON thopmyne JlewaTesnbe, YYMUTbIBAOLLEN [0/ KaXKA0ro KOMMOHEHTa U
ero npeges B3pbIBAEMOCTH.

L =100/ (ps/ny + p2/nz + pa/ng), %, (1)
roe L — npegen B3pbiBAEMOCTU (HVMDKHWIA UKW BEPXHMWIA) CYMMbl TOPHOYMX
rasos,%;

P1, P2, P3 — COAEPXKaHME KaXKAoro KOMMOHEeHTa B CMeCcu roproumx rasos, %,
onpeaensemoe rno Hopmynam:

p1 + P2 + p3 = 100 %;

p1 =C;-100/ (Cy + C, + C3), %;

p2 =C,-100/ (Cy + C, + C3), %;

p3 = C3-100/ (Cy + C, + C3), %,

Ci, C,, C3 — cofepXxaHve roproumx KOMMOHEHTOB B aTMOC(epe aBapuiiHOro
y4yacTKa Mo pesy/bratam aHasim3a npob so3gyxa, %;

Ny, Ny, N3z — HWKHUE WIN BepXHUE TMpefenibl B3PbIBAEMOCTN KaXAoro
KOMMOHeHTa, %.

MMKOM BOCMNMaMeHeHNs ABMAETCA TO4YKa, HAxXOAALIAsACA Ha MnepeceveHum
KOOPAMHAT KOHLUEHTpauMM TOoprouMx rasoB WM 6e30MmacHOro And [AaHHOW CcMecu
COZlep>XXaHNs KUCopoaa, 3aBMUCALLErO OT NPYMEHAeMOro NHepTHOrO rasa.

KOHLEeHTpaLma cMecu roproumx rasos B MnKe BOCMIAMEHEHUA OMNpPeaensieTcs

no cdopmyne (1), B KOTOPYO BMECTO MPeAeNnoB BPbIBAEMOCT KOMMOHEHTOB CMECK



MOACTaBMAT UX MUKW BOCMJIAMEHEHUS, 3aBUCALLME OT BUAA MPUMEHSEMOro AN
npefoTBpaLleHns B3pblBa WHEPTHOrOo rasa. ECinM  KOHUeHTpauus  Kucnopoja
CHMKaeTCs 3a CYET ero eCTeCTBEHHOW YObINW, TO 3HAYEHUS MUKOB BOCM/IAMEHEHWS
KOMMOHEHTOB CMeC/ MPUMHUMAIOTCA pPaBHbIMW  aHa/IOTUYHbLIM  3HAYeHMAM Mpu
npesoTBpaLLeHNI B3pbiBa a30TOM.

BesonacHoe cofep)xaHue KUCMopoda B MNWKE BOCMN/JaMEHeHUs  CMecu
onpefenseTcs no BbiBeAEHHOW 13 Npasuna JlewwaTense opmyre:

O, = (Cy-by + Cy-by + C3:b3)/(Cy + C, + C3), %,

rae by, by, bs — 6esonacHoe cogepxxaHune O, B NMMKe BOCM/IAMEHEHNA KAXO0r0O
KOMMOHeHTa CMecu Npv NPUMeHeHUN KOHKPETHOro MHePTHOrO rasa, %.

Ecnn nHepTHbIN ra3 He NPUMEHSETCH, TO 3Ha4YeHns by, b,, bs 6epyTcs, Kak ans
asora.

cxogHble faHHble, Heobxogumble AN1A OMNpeaenieHns Mo  NpyBeLeHHbIM
(hopMysiaM BEPLUVH TPeyrosibH1Ka B3PbIBaeMOCTU CMeCU FOpHOUNX rasos, NpUBeAeHbI
B Tabn.1. Bce BeNMUMHbI AaHbl Ans 06blYHbIX YCNOBUMiA (TemnepaTtypa +18 ...+20°C,

nasneHvie 740 — 760 Mm pT. CT.).

Tabnuua 1
KOMMOHEeHTHI Mpegensl MK BocnnameHeHus, %
B3pbIBYaTOM | B3pbIBAEMOCTH, % ansa N, ana CO,
cmecu HVXXHWUIA | BepxHuii | no Oy | no gaHHo- | no O, | Mo AgaHHo-
MY rasy HOMY rasy
CH, 4,3 13,5 10,2 13,5 13,5 5,75
H. 4,0 75,0 50 59 59 5,00
CO 12,5 74,0 5,6 13,5 59 15,00




MpakTuyHe 3aHATTS Ne 3. CoBpeMeHHble NpeACcTaBeHNS 0 MeXaHU3Me
CamMOBO3ropaHust yrnsi B ropHbIX BblpaboTKax

B paboTax, MOCBSLLEHHbIX BOMpOCaM CaMOHAarpeBaHUs M BO3ropaHus Yrnis B NOA3EMHbIX
FOPHbIX BbIPabOTKaX, MOXHO YC/OBHO BbIAENNTb TPU AOMUHMPYIOLWMX OObEKTa UCCNeA0BaHUN.
AT0 XUMUYECKMe U OUOXMMUYECKME peakuun, MNPOUCXOLALMe B YrofIbHOM BewecTBe Moj
BO3JENCTBMEM KUCNOPOAa; Tennousnmyeckme MpoOLECChl, CBA3aHHble C peainsauven uam
npepbiBaHNEM 3TUX pPeakLMil, ropHO-reosIorMyeckne U rOPHOTEXHUYECKUE YCNOBUSA B TOPHbIX
BblpaboTKax, OnpefenstoLme 0COOGEHHOCTM Hayana M Xofa peakuuil B TOPHbIX BblpaboTKax,
TenaoMaccoobmeHa npu 3ToM.

1.2.1 Mpouecchbl, NPOUCXOAALLME B Yr/e Moj BO3AENCTBMEM KMC/I0poia

Yrnn ABnAOTCA CMNOXHBIMA WU BecbMa HeOA4HOPOLHbIMM BeELLeCTBamMu, OTHOCALUMMUCA K
TBEPAbIM roproyMM nopojamM, 06pasoBaBLLMMCS 13 OTMEPLUMX pacTeHUA. OHN UMEIOT 3eM/IUCTYIO,
MaCCUBHYHO, C/IOVUCTYIO U/IN 3ePHUCTYIO TEKCTYPY, OLHOPOLHYHO U/ MOIOCHATYHO CTPYKTYPY; UBeT
OT KOPWMYHEBOIO [0 Cepo-4epHOro, 6/1eCK OT MaTtoBOro 40 MeTaiInyeckoro. OCHOBHbIE 3/1IEMEHTbI
yrnein: opraHM4eckoe BeLLecTBO, MUHEpPasibHble NMPUMecH M Bnara. B XMMUYeCKOM OTHOLUEHMM
OpraHnMyYyeckoe BeLLEeCTBO C/I0KEHO BbICOKOMOJIEKY/IAPHBIMIA COEAMHEHWNAMU, CTPYKTYpa KOTOPbIX
M3yyeHa HeOCTaTOYHO. B ero aneMeHTHOM cocTaBe Mpeo6safaet yrnepos, UMEeKTCA KUCIOPOA,
BOZOPOA Y Cepa; B He3HAYMTesbHbIX KOMMYECTBaxX MPUCYTCTBYHOT COMM OPraHUYecKnUX KUC/IOT U
MeTa/INIooPraHNyeckme coeguHeHus. MuHepasbHble NPUMeCK pacCesiHbl B OpraHNU4Yeckon macce
WA B Yro/IbHbIX NfiacTax B BUAE KPUCTaNI0B, KOHKPeUWiA, TOHKUX NPOC/oeB M NMH3. Hanbonee
pacnpocTpaHeHbl TMHUCTbIE MUHEpasbl; coaepXaHue UX B cpefHeM cocTtaenfet 60-80 % ot
o6Lein maccbl HeopraHuuyeckoro Matepuana. OTHOCUTENbHOE COfepXaHue MUHepasbHbIX
npumeceii B CyXOM BeLLeCTBe YrNid Konebnetcs B LIMPOKMX npegenax, C  YCNOBHbIM
pasrpaHMyeHneM yriei MCKonaembIX U YrIUMCTbIX NOPOA, MO 30/1bHOCTU (Ad- 50...60 %).

CylLLeCTBYET HECKO/IbKO Pa3/IMyHbIX MOAX0A0B K 06BACHEHUIO NpoLecca camoHarpeBaHus 1
BO3ropaHusi yrns B TOPHbIX BblpaboTkax. CNOpHbIM B HACcTOsLlee BPeMsi SB/ISETCA BOMPOC O
NPUYNHE 3apOXKAEHMSI TEMOBbIX MPOLECCOB. PeTPOCMEKTUBHBIA aHain3 Mo3BOSINI BbIAENNTb
CYLLECTBYIOLLMe GONlee CTa NATUAECATU NeT [Ba HanpaBfieHWs B TEOPUWM caMOHarpeBaHus yrns —
yrnepogHoe v nuputHoe. CorfacHoO MepBoMy — camoHarpeBaHue 06YCNOBNEHO XUMWUYECKMMU
peakuMsMUN MeXAy YrnepoaoM OpraHMyYecKoin 4acTu Yris 1 KMCNopoAoM BO3AyXa; B COOTBETCTBUM
CO BTOPbIM — MPUYNHOIN CaMOHarpeBaHust Yrna SBASETCA OKUCNEHMe NUPUTA, COLepXKallerocs B
TNIMHUCTBIX MUHEPasibHbIX MPUMECSHX.

3BecTHO 60/bLIOE  KONMYECTBO paboT, MOCBSALLEHHbIX MCCNeLOBaHUIO  Mpouecca
B3aUMO/ENCTBMS KMCNOPOAa BO3Ayxa C yrieM. 3HaumTeslbHas rpyrnna uccnefosartesieil cBasbiBaeT
Hayasio caMOHarpeBaHWA C HU3KOTEMMNEPaTYpPHbIM OKUC/IEHMEM Yyrnepofa (XMMuyeckas Teopwus)
npu B3aMmopfeincTsmm c Bo3gyxoM [1-9]. Ha ocHoBe 0606LWeHMS [aHHbIX JIMTEPATYPHbIX
MCTOYHMKOB NPeACTaBNseTCs Creaytowas obuias xapakTepncTuka npowecca camonpou3sBo/ibHOro
MOr/IOLEHNA MOJIEKYNAPHOIO KMCIOPOoAa NCKonaeMbIMy yrigmm [9].

Mpn KOHTaKTe C BO34YXOM Yrojlb WHTEHCWMBHO MOrNoWaeT Kucnopod. [llorioweHne
MPOMCXOAUT OYEHb PA3BUTON BHELLHEW MOBEPXHOCTbIO M CTEHKaMW MOp, MOCTENEHHO 3aTparvBas
Bce 60/bLIMI 06bEM. Pa3BUTME 30HbI OKMUCNEHMS MOXHO HabnodaTe nog mukpockonom [10]. Ha
MOBEPXHOCTU Yr/ieid, MOABEPrLUMXCA A/IMTENIbHOMY BbIBETPUBAHUIO, AdXKe BU3YyaslbHO 3aMeTHO
obpasoBaHMe Cfios YronibHOM nbiin. CrefoBaTesibHO, B MPOLECCE OKWUCNEHUS MPOUCXOAMT
paspyLUleHne OpraHNYeckoro BeLLecTsa Yris, Yto MoCAyXuio OCHOBaHWEM [15 BBEAEHUS TepMUHA
«OKNC/UTENIbHAA JeCTPYKLUMSA» TBEpA0ro Tonmea,

Ewe B 1868 r. Puxtep, nponyckas 4yepe3 BbICYLUEHHble 06pasubl Yrnis Mpu pasivyHoM
TemrepaType MOTOK CyXOro BO3fyxa, OOHapyXun, 4YTO, HECMOTPS Ha BblfefleHNe HeKOTOporo
KOMMYecTBa ra3oobpasHoro gmokcuaa yrneposa v Bojpl, BCe e 60/bLI0e KOMYECTBO K1cnoposa



0CTaBa/l0Cb HEM3MEHHbIM Ha MOBEPXHOCTM YIS, PUXTep yKasasn, YTO NepBOM CTYMNEeHbIO OKUC/IEHNS
yrnei aBnseTcs NOBEPXHOCTHAA KOHAEHCaLMs KUCIopoa.

Mpwv HarpeBaHun yrneir BnaoTb Ao 100°C paBHOBecHas rasoBas (pbasa COLEPXUT
MONEKYNAPHBIA Kucnopog [11, 12], a KUCnopoa, NOr/OWeHHbIA yrieM npy TeMnepatype XXuWaKoro
BO3yXa, MOXET ObITb [JecopbupoBaH B HEM3MEHHOM Buae 06e3 MOBbILIEHMS TeMnepaTypbl.
MepeyncrneHHble (akTbl FOBOPAT O HaIMYUM YUCTO (PU3MYECKMX U XUMUYECKUX MPOLLECCOB
B3aUMO/ENCTBMSA KMCNOPOa C YrIsaMu.

Mpodeccopom Becenosckum B.C. ¢ coTpygHukamy [12-14] u3yyeHa HayasibHas CTaaus
HU3KOTEMIMEPATYPHOrO  OKUC/IEHWUS KaMeHHbIX W OypbIX Yrfiein, npu  KOTOPOM elle He
0BGHapY)KMBAKOTCA W3MEHEHUA B WX 3/IEMEHTHOM COCTaBe. [d 3TOr0 MCMo/b30BaH METO[
onpegeneHnsi CKOpoCTy copbumm yrnem KMcnopoga no yMeHbLUEHMO KOHLEHTPaL MU NoC/e4Hero B
COPOLMOHHOM COCYfle U YCTaHOB/EHbI CMeAytoLLMe 3aKOHOMEPHOCTM, 06LWmMe ANns yrnei BCEro
meTamopmuyeckoro psga. OHM  MNOMydYeHbl HA OCHOBE  3KCMEPUMEHTa/IbHbIX  [JaHHbIX
NPENMYLLLECTBEHHO HU3KOTEMNEPATYPHOT0 OKMcneHus yrnein (ot 20 go 50° C).

1. Bce yrnu npu KOMHATHOM TemnepaType NOr/oWatT KUCNopo4 13 Bo3ayxa. Mpu atom
BbIAENAETCA He3HauMTe/IbHOE KONMYECTBO MPOAYKTOB OKUC/MEHWUs; 6ofblias 4acTb Kucnopoga
YLEPXKMBAETCA YrNieM U He MOXET ObITb U3B/IEYEHA N3 HETO B BaKyyMe.

CnegyeT OTMETWUTb, YTO He3HaUYUTE/IbHOE KO/MYECTBO MPOAYKTOB OKMCMEHWUA (AMOKCUA
yrnepoga v BOAQ) COAEPXKasoCb B BO3AYXE pPeakLUMOHHOro Ccocyda, a B Yro/lbHOW Macce WX
coAep>KaHue 3Ha4nTe/IbHO 6O0sIbLLE.

2. CKopoCTb copbuum Kucnopoa nponopumvoHasibHa ero KOHUEHTpaLuuy B ra3oBoil (hase :

™ _ (VO)
is 13

rae M — KONMYecTBO MOT/OLLEHHOTO Kucnopoaa, Mn/r; V — o6bem Bo3ayxa Ha 1 1 yrns, C
— KOHLIEHTpaLus Kucnopoaa, Ma/mn; U — KMHeTUYecKas KOHCTaHTa CKOPOCTU npoLiecca, MA/T-u.
NHTerpupys ypaBHeHue (1.1), MOXHO NMONY4YnUTb BbipaXKeHWe A1 ONPeaeneHns KOHCTaHTbI

C
-Vin—=Ut¢, (OwmbKa! TeKCT yKazaHHOro CTU/s

Co

= UC, [mn/r 4], (1.1)

B JOKYMeHTe OTCyTCTBYeT..1)
rae Co u C — KOHLUEHTpaumm KMcnopoa B HauaslbHbIi MOMEHT BPEMEHU U Yepe3 T 4YacoB OT
Hayana copouuu.
3. Mpu conpYKOCHOBEHMN YIS C ra3000pasHbIM K1CI0POLOM B YC/IOBUAX XPaHEHNS UK
B COPOLMOHHOM COCYAe NMPOUCXOANT 3amef/ieHne copoLmm BO BpeMeHW. IMpoLecc AennTcs Ha
Tpu nepuoga. MNepBblii He ONMUCLIBAETCA C NMOMOLLbIO NMPOCTbIX 3aKOHOMEPHOCTEN, OH
XapakTepu3yeTcs Hambosee ObICTPbIM YMEHbLLIEHNEM CKOPOCTM COPOLMM KNCNIOPOAa, KOTOPOE
CWUNbHO 3aBUCUT OT COCTOSIHWSA YrNs (CTENEHU ero n3Mesib4eHns, OKUCNIEHHOCTH,
npeLBapuTeNbHOIO BaKyyMMpoBaHus 1 np.). Bo BTOpOM neprofe ycTaHaBIMBaETCA PerynsipHbIi
PEXMM MPoLecca, a 3aBUCUMOCTb CKOPOCTM COPOLMM OT BPEMEHN MOXKET ObITb C XOPOLUNM
NPUGMXEHNEM OnuncaHa ypaBHEHNEM

M . ]
1111—[ =Dt " wmuc=Dsr " (1.3)
roe D —  KO3(WMUMEHT, YMCMEHHO  paBHbI  CKOpOCTM  copbumm  npw

1=1 4, ma/y*™: H — oTpaxaeT Temn 3ameaneHus copbLmn.
YpaBHeHue (1.3) MOXKHO BbIpa3uTb B SIOrapuiMmnyeckoii hopme

lgU=IgU, - Hlg¢, (1.4)
D
rae U; — KOHCTaHTa, He 3aBMCALLAs OT KOHLEHTpaLMu KUCNopoa 1 BpeMeHu, paBHas E

ma/r-yth,



YpaBHeHve (1.4) pOaeT BO3MOXHOCTb OMpeaennTb 3HavyeHuss napametpos U; n H
rpaguyecku.
Ncxopa u3 ypasHeHuin (1.1) n (1.3), MOXXHO NpeAcTaBUTb 3aBUCMMOCTb KOHCTaHTbl U OT
KONMyecTBa COPOMPOBAHHOIO KMCOPOAa.
U, - u="wm, (1.5)
Ct
YpaBHeHne (1.5) nokasblBaeT, YTO 3amMef/ieHne copoLMM MPONOPLUMOHAIBHO KOJIMYECTBY
copbupoBaHHOro Kucnopoga. M3 3sKcnepuMeHTa/IbHbIX [aHHbIX YCTAHOB/IEHO, 4YTO MO Mepe
OKWICNEHUA YroNnb Ae3akTuBmpyeTcs. s 60/ee OKUCIEHHbIX 06pa3Li0B MepPBbI Nepuos, BblpaXkeH
MeHee OTYeTIMBO. JTO O0OBACHEHO 06pa3oBaHVWEM Ha MOBEPXHOCTU YrAs Cfos MPOAYKTOB
OKucneHus. TpeTuin nepuog npouecca CopouMn KMUCopoSa XapakTepusyeTcs OTKIOHEHWEM OT
3KCMOHEHLNaNbHOIO 3aK0Ha B CTOPOHY fa/ibHelLero 3ameIeHns copouum.
4. NS CBEXEro yrns CKopocTb copoummn TeM 60/bLe, YeM MeHbLUE pa3Mep 3epeH. OgHaKo
CO BPeMeHeM MeJiKue 3epHa CTaHOBATCHA MEHEe aKTUBHLIMWU, YeM KPYMHbIE, CNefoBaTe/lbHO, OHU He
MOTYT UTpaTh PeLLatoLLyHo po/ib B pasBUTUN NPOLLeCcCa CamoBO3ropaHus.
5. 3aBMCUMOCTb CKOPOCTM copbuum OT Temreparypbl Ha MonynorapuMmnyeckoin
Amnarpamme n306paxaeTcs NPAMOon NMHUeN
lg U = Ig Up+ Bt. nan U = U>*® (1.6)
ATV npsmble napannenbHbl 419 BCEX YrNe U MMEKT TaHreHC yrna Hak/loHa, paBHbIiA
0,0156. Mpu HarpeBaHuK yrneii B nHTepsane Temnepatyp 0...75 °C CKOpOCTb COpOLMM KUCopoa
Bo3pacTaeT B 15—18 pas, 4To ropasfo MeHblle, YeM [ FTOMOTeHHbIX XMMUYECKUX peakuun (~
180 pa3). CnepoBaTtesibHO, NMPY YKa3aHHbIX Temreparypax CKOpoCTb copbummn Kucnopoga yrnsmm B
OCHOBHOM OMNpeeniseTca He XMMUYECKMM pearnpoBaHneMm, a CKOpOCTbHO AM(AY3nn KMCNOpoa.
6. CKOpOCTb COpOLMM KUCOPO4a YMEHbLLAETCS C YBEIMUYEHEM CTEMEHN MeTamopdunama
YIS 1 3aBUCUT OT NETPOrpapuryueckoro coctasa. 3HaueHUs KOHCTaHTbl U Ans 6ypbiX, KAMEHHbIX
yrneu n aHTpaumtos coctasnstoT 0,15; 0,04—0,06 1 0,015 mMn/r-4 COOTBETCTBEHHO.

B cepepmHe NpoLLioro Beka Obinn BblgeneHbl TPy (asbl CaMOBO3ropaHus yris:
camoHarpeBaHue 1 T/IeHMe, cyxas rneperoHka, ropeHme [15]. MNpwu atom, nepsas asa BKIOYaET
yeTbIpe CTaAmKn: copbums 1 XxeMocopbums ¢ KOMNEHCUPOBAHHOW TeNI00TAauei (0OTCyTCTBUE
Harpesa, O,, CO 1 CO,— B HOpME); copbums 1 XeMocopbums ¢ HEKOMMEHCUPOBaHHOM
Tennootaayei (Harpes Ha 5..10 °C, CO 1 CO, - BblLLE HOPMbI); OKUC/IEHWE C
camopasorpesaHmem yrns (Harpes go 70..90 °C, CO 1 CO, - BblLLE HopMbI B 1,5...2 pasa, O; —
meHee 19 %); OKUCNeHre 1 TNIeHKe C UCnapeHnem Bnaru u3 yrnsa (NoeblLLUeHne TeMnepaTypsbl 40
150...180 °C, yBennuenne CO B 2..3 pasa, CHuxeHue O, o 15...18 %).

CornacHo coBpeMeHHbIM MPeACcTaBIeHNAM XMMUYECKO TEOPUM peakLms OKUCIEHUA
YN KACIOPOAOM ABMISIETCS reTeporeHHbIM NPOLLECCOM Ha rpaHuLLe MexXay TBepLoi
MOBEPXHOCTLIO U ra3om. OHa npeTepreBaeT HECKOLKO NOC/efoBaTe/IbHbIX CTaauii: auddysmns
NCXOAHbIX BELLECTB K NOBEPXHOCTY pasgena (has; aacopoums UCXOAHbIX BELLLECTB Ha 3TOM
MOBEPXHOCTU; XMMMUYECKas peakLms, HauMHatoLWasacs ¢ NOBEPXHOCTHOIO CNos, Aecopbums
4acTuIL, MPOAYKTOB peakLym, 06pa3oBaBLLMXCS B NOrPaHUYHOM Croe, AUGdy3uns YacTul, U3
peakUNOHHOW 30HbI Br1yob 0AHON 13 (ha3. MNepBMUHOE 3apoXKAEeHME TEMNO0TbI MOXKET UMETb
pas/inyHbIA MexaHu3M. Hanbosnee BEPOATHbIM CHUUTAIOT 06pa30BaHMe CBOOOAHbLIX NMePEKNCHbIX
paiMKasioB B pe3y/ibTaTe MexaHN4ecKoro BO3AencTBINA Ha Yronb U pacnaja OTAebHbIX
MexaHU4YecKunx ceaseid. Mopuctas CTPyKTypa yrie onpegensiet 60/bLUY0 peakUMOHHYHO
NMOBEPXHOCTb JOCTYMHYIO /19 KUCOPOAa, 1 cofepaLLyto pagukaisl (R).

Akagemnk Kyuep P.B. v ero nocnegosartenu [9, 16, 17], pa3BuBas TEOPUIO akageMuka
H.H.CemeHoBa 0 LENHOM CBOGOAHO-PaANKa/IbHOM MeXaHU3Me OKMC/IUTESIbHbIX MPOLIECCOoB,
paspaboTanu Ccnefyrolyro OOLLYD CXeMmy LenHOro OKWC/EHWUS YrneBOLOPOAOB OpraHUYecKoii
MacCbl KAMEHHBbIX Yr/ei Ha HernybokKunx ctaamsax npowecca:

1) 3apoXkaeHue Lenu:



RH - R'+H’,
R'+O - ROO’;

2) pOCT U pa3BeTB/IeHNE Lienu:

ROO'+RH - ROOH+R’,
ROOH - RO'+OH’;

3) BbIPOXAEHHOE pa3BeTB/IeHME Lenu:

RO'+RH - ROH+R’,

OH+RH - HOH+R';

4) 06pbIB Lieny ¢ 06pa3oBaHMEM HEUTPa/IbHbIX MONEKYIT:
R'+R'> RR,

R'+ROO’ -~ ROOR.

VHnummpoBaHme TpebyeT 3HaUMTE/IbHOW 3aTpaTbl 3HEPTUN M3BHE (Harpes, Y d-nyun, BBOS
Nerko AuUCCcouMmMpyowmnx BewwlecTs U T.4.). KonmyectBo 3Heprum, 3aTtpayeHHON Ha npoTekaHue
nocreayowmx CcTaguii, YMeHbLUAeTCd B TakoM mnopsgke: WHUuumnposaHue (15 Kkan/monb)>
B3aMMO/ENCTBME NEPUKUCHOIO pagvKaia ¢ yrnesogopoom (8...12 kkan/mMosnb)> peakuus obpbia
ueneit (1..2 Kkan/Monb) >NprcoesnHeHne pagukana K KUCIopoay.

3acnykvBalOT BHUMaHUSi pe3ynbTaTbl UCCNEeLOBaHWUA BAUAHUS BbICOKUX [aBfieHWUA Ha
(hM3MKO-XUMUYECKME  CBOWCTBA KaMeHHbIX yrnei [18], w3 KOTOpbIX CnegyeT, 4To
MeXaHOAeCTPYKLMA HABNSAETCA O4HUM U3 BEPOATHbIX WCTOYHUKOB MOSBNEHUA pajuKaioB U
NHULMMPOBAHNSA LIEMHbIX peakuuit.

B «yrnepogHoi» Teopuu HeAOCTaTOMHO YETKO OnpefesieHa HadvasbHas cTagus npotecca.
CornacHo 3akoHam (PM3NYECKOM XWMMUM CKOPOCTb peakumil OTHOCUTENbHO HeBe/MKa npw
TemnepaType OKPYXXatoLLEero maccmsa 1 6/IM3KOIN K «TOYKE POCbI» BMaXKHOCTU LLIAXTHOr0 BO34yXa,
3TO OnpegenseT 3HauYNTebHbIA Nepuog pasorpesa yrns. Kpome Toro, BblOblBaHNE OKMUC/IMBLLETOCA
YrofibHOro BewecTBa, Kak nokasan B.C. BecenoBCKWiA, 13 peakuMOHHOTO 06bemMa M CHUXKeHMWe
KOHLEHTpaumMmM KUcnopoda B BO34YyXe, ONpefensloT 3aTyxaHue npouecca. B nabopaTopHbIxX
YCNOBUSX He YAaeTcs BOCMPOW3BECTM CaMOHarpeBaHue Yris B COOTBETCTBMU C MOJIOXKEHUSIMI 3TOM
Teopuw.

B nonb3sy MUPMTHON TeopuMu CaMOBO3rOpaHusi Yrns CBUAETENIbCTBYET MOBbILEHHOE
coAepXKaHve cepbl B CK/IOHHbIX K CaMoBO3ropaHuto yrnsx [17]. Mpu HW3KON cTagum
meTamopum3ma CofepXKaHne OpraHMYecKoil Cepbl B HUX COCTaBNseT B cpefHem 2,5 %, C pocToM
CTeneHn MeTamopgusmMa OHO CHKaeTca A0 1,5. Y He CK/IOHHbIX K CaMOBO3rOpaHuKo Yriew
NMPOLEHTHOE CofepXKaHne OpraHNYecKoin cepbl cocTaBnseT He 6onee 1,4. PasnunyatoT cepy 06LLyHO

(St). cynethathyio (Sg,,), mapuTHyio (Sy), opraHuueckyio (Sy), o6liee cosepkaHue cepbi B
MCKONaeMbIX Yrnsx konebnercs B uHTepsasnie 0,19...12%.. B yrnax JoH6acca 4ons NUPUTHOW cepbl
cocTasnser Sy =0,737S% - 0,38 [19] oT 06lueii. Ha 3HauMTENLHYIO POMb Cepbl YKa3biBatoT

pesynbTaTbl nposefeHHbIX HUWIL, ropHO-CTaTUCTUYECKUX WCCNeLOBaHUN NOXapoonacHOCTM
BbIEMOYHbIX nonei [20].

MupnT Npu onpefeneHHbIX YCNoBuAX (MMEeeTCAa B BMAY XapakTep ero pacnpefesieHus B
macce yrns, CBOMCTBa COMyTCTBYIOLMX NOPOS, U ApP.) MOXET KaTa/iM3nmpoBaTh NPOLLECC OKUC/IEHNS
YINs 3a CYeT BblAeNeHUs TenaoTbl NPU COOGCTBEHHOM OKWUCMEHUM B MPUCYTCTBUM BOAbI U
06pa3oBaHm1s aKTUBHOIO K OKUCNEeHWIO cynbdoyrns [21]:

2FeS, +70, + H,0 ® 2FeSO, +2H,S0, +624Kan.

OfHaKo XMMMWYECKMe MPEeBPaLLEHNst NMpUTa He MOTYT MPUBECTU K CaMOBO3rOPaHMio yrns
13-3a ObICTPOr0 3aTyxaHWs peakuUuW BCMEACTBME MOKPbITUS NuMpUTa NPOAYKTaMWU peakuun, B
YaCTHOCTY TUMCOM.

KaueCcTBEHHO MHOI XapaKTep NpPMOOPeTaeT peakLyms BbillienayuvBaHUA NMMPUTA NPX y4acTum
B Heli MUKpPOOPraHn3MoB. ®yHAaMeHTa/lbHble UCCMeA0BaHUS MPOBeAEHbI B MOCNeAHWe rofbl Mo
CCNeA0BaHNI0 MPOLIECCOB, MPOMCXOAALMX B YrASX W 3a/eratolimx BMECTE C HUMMU TOPHbIX
nopojax, COAepXXalyx B CBOEM COCTaBe COEAVHEHWSI Cepbl W >Kenesa, KOTOPble WHTEHCUMBHO



OKWUCNAKOTCA B pacTBopax Mo BO3AENCTBMEM MWKPOOPraHm3moB (MUMPUTHas OGUOXUMUYECKas
Teopus) ¢ BblgeneHnemM TennoTel [19, 22, 23].

CornacHo  OMOXMMWYECKOW  TeopuM  caMOHarpeBaHue  NpeAcTaBnsieT  co6oMn
3K30TEPMMYECKMIA MPOLLECC BUOXMMMUYECKOTO M YACTO XUMUYECKOTO OKUC/IEHWS W BbiLLeNauBaHnA
cogepkalerocsa B yrnsax M nopogax nuputa B pacTBopax, C Bbl4e/leHWEM 3/71EMEHTHOM Cepbl,
CEPHOIN KMCMOTbI, U COEAMHEHWNIA XKene3a. Mpu 3TOM NPOHMKaKOLWMe B NOPOAbl U Yr/in TUOHOBbIE
OakTepuy PacuNeHsAT MUPUT, COLEepPXalLMACA Ha MOBEPXHOCTU MUKPOTPELUH M Makponop,
OKWUCNAKOT ero 1 BblAeNAIOLWMECH O4HOBPEMEHHO MPU XMMUYECKUX PeakLUsiX 3IEMEHTHYIO Cepy U
[BYXB/IEHTHOE >Kene3o. BUOXMMUYECKMIA MPOLECC CrOCOOCTBYET YBE/IMYEHWUIO pPeaKLMOHHOWA
MOBEPXHOCTU MUpUTa W Temnepatypbl cpefpl, 4YTO MNPUBOAUT K WHTEHCUMKALUN YUCTO
XMMUYECKNX peakLmMii B MOPOBbLIX pacTBOpax W Ha rpaHuue ¢ TBepAbiM BeliecTBOM. B utore B
camoHarpeBatoLLelicst cpefle 06pasyeTca XMMUYECKUIA peakTop (o4ar), B KOTOPOM HaKar/iMBaeTcs
XMMUYECKW aKTUBHasA 3/leMeHTHas cepa U cepHas KucnoTa. CamoBO3ropaHue yris MHULMMPYeTCS
BOCM/IAMEHEHNEM MapOB CEPbI, Pa3orpeToil B peakTope A0 248...261°C, OT nnameHW TropsiLLen
cepbl BOCM/IAMEHSAETCA [ecopoupyroLmMinca MeTaH, a 3aTeM, MpW MOBbILWEHUM TemrepaTypsbl,
NPOAYKTbI TEPMOAECTPYKLMN YINEPULMPOBAHHbIX BELLLECTB, YTO CTAaBUNN3UPYET NPOLLECC FOPEHUS.

TakuM 06pasoM, Groxmmmnyeckas Teopus gaeT 06bACHEHME Ha4Ya/IbHOMY HarpeBaHuo yris
Ao Temnepatypbl 70...80°C, cONpoBOXAAOLLEMYCS TEKYLLEW pereHepaumein NoBepPXHOCTM NUPUTA,
OCBOOOX/AEHNEM Yro/fIbHOM W MOPOAHON pPeakuMOHHbIX MOBEPXHOCTEN, HEoOXOAUMbIX AJ1S
noALepXXaHna BbICOKOro Temna HarpesaHus Yactuy, yrnis. OfHaKo B aHa/IM3nMpyemblx paboTax HeT
06bACHEeHWS, 0TKYAa B TPYAHOAOCTYMHbIX MECTax roOpPHOr0 MacCuBa, TakuX Kak YrosibHble LesINKu,
NNacTbl-CMYTHUKN WM 30HbI F€0SIONMYECKMX HapYLLEeHWiA, Tae npomucxoaut okono 80% nog3eMHbIX
3HJOTeHHbIX MOXapoB, MOABMSKOTCA B 3HAUUTE/IbHLIX KOMYECTBAX HEOOXOAMMbIE A8 Pa3BUTUS
OaKTepuii Yrnekncnblin ra3 U Boda. HefgocTaTOMHO YETKO MOKa3aHO, KakuM 06pa3oM MpoMcXoauT
camoHarpeBaHve ot 70 go 160°C (BocnjiameHeHWe cepbl), Korfga MpOUCXOAUT WHTEHCUBHOE
HarpeBaHve 1 1CMapeHne BOAbI, CHUKAETCS COAepXKaHue KUCIoposa B Held, TMOHOBbIE 6akTepum
NepexosT B NacCUBHYIO Chepuyeckyto gopmy. Mpu paccMOTPeHMUM NPOLLECCOB, NPOUCXOAALLNX B
pacrosio)KeHHOM B MOA3EMHbIX TOPHbIX BbIpaboTKax rMApoo6HOM yrie, He npoBefeHa
KONMYeCTBEHHAs OLEeHKa B3avMOJENCTBUA BOAbl M BO34yXa C HaxXOAALMMCS Ha OOHaXKeHHbIX
MOBEPXHOCTSX U CepefviHe KYCKOB NMUPUTOM.

HecMOTps Ha pas3MyHy0 CYLWHOCTb Yr/NIEPOAHONM WU NMUPUTHOM TEopuii caMoHarpeBaHus,
HeoOXoAMMble N8 NPOTEKAaHUA pPeakuuii ycnoBua 6/M3KM. ITO HalnumMe KPUTUYECKOro obbema
yrns (MMPUTHBIX BK/IKOYEHWNIA) C Pa3BUTON pPeakLMOHHON MOBEPXHOCTLIO (M3MelbYeHIE), [OCTYNa B
Hero Bnarn n kucnopoga. Mogobue ycnoBuin onpegennio OAMHAaKOBbIE CMOCOObI YrpaBneHus
peakuMsMN caMOHarpeBaHWs Yrns, Hanpumep CTOPOHHUKM O6enx Teopuil pPeKoMeHAYHT
06paboTKy ero CyCrneH3ueill ralleHOM W3BeCTM WM  LUCTUAIMPOBAHHOW BOAOW, CHWKEHWe
COAepXKaHMs KUCopoaa B BO3Ayxe U T.M.

CnepyeT OTMETUTb, YTO B paboTax, CBA3aHHbIX C OMUCaHMEM MnpoLecca caMoHarpeBaHus
YINs B LWAXTHbIX YCMNOBMSAX COBEPLUEHHO He OTPaXKeHbl MPUYMHBI  [BVKEHWUS BO3dyXa B
pa3pbIX/IEHHON Yro/IbHOW cpefe.

B kauvectBe paboyeii rmnoTesbl NpeaCcTaBNAeTCA BMNO/HE BEPOSTHbIM COBMECTHOE TeYeHue
OMOXMMMYECKNX N XMMUYECKMX MPOLIECCOB CamoOHarpeBaHust Yrnis 1 nopog npu Temneparypax
meHee 60...70°C ¢ npeo6nagaHeM XnuMuyeckux — B guanasoHe 70...250°C u Bbiwe. OgHako pag
0COBGEHHOCTEN AUHAMUKWN 3TUX MPOLECCOB HY)KAAETCA B YTOUYHEHWUM, B YaCTHOCTM HeoOX0AMMO
YCTaHOBUTb: 3aKOHOMEPHOCTU WMHULMMPOBAHUSA LENHbIX peakuuii, 06pa3oBaHWs 3HAYUTENIbHOM
peakUMOHHOW MOBEPXHOCTU, OCOBEHHOCTU YCKOPEeHUS MPOUCXOAALUMX MPU HarpeBaHuu Yris
ANddY3MOHHBIX MPOLECCOB.

[0 HacTosALLero BpeMeHn HeT eIMHOr0 MHEHWUS He TOJIbKO O KO/IMYEeCTBEHHOW, HO AaXe U
KayeCTBEHHON OLEHKe B/IMSHWUSA BM&XHOCTU YIrNs M BO34yXa Ha MNPOLECC CamMOHarpeBaHust U
CaMOoBO3ropaHus yrng. HekoTopble WcCnefoBaTe/iM CUMTAKOT, YTO Bflara TOPMO3WUT pas3BUTUE
npouecca camoBo3ropaHus [24, 25], apyrue, Hao60opoT, MonaratdT, YTO BAKHOCTb YCKOPSET
OKWCNEHNE N YBENIMYMBAET XMMWUYECKYH) aKTUBHOCTb Yrns [26, 27], TpeTbu YTBEPXAAKOT, YTO



[e/iCTBME BNarn He OKasblBaeT 3aMEeTHOI0 BANAHUA, €CNIM TONbKO peyb UAET O HEOKWUC/IEHHOM Yre
[13, 28].

BONbWNHCTBO UCCnefoBaTeneld NPULWIO K BbIBOAY, UTO YBN@OKHEHWE Yrns TOPMO3WUT
npouecc ero okucneHms [29-36 n ap.]. Bmecte ¢ Tem aBTops! paboT [13, 37] 0TMeYaroT MoBbILLEHME
aKTVBHOCTUN ME/IKOI (hpaKLMn OKUC/IEHHOT O YA,

PeluatoLLiee 3Ha4eHVe MMEET BOJA U COAepXKaLLMecs B HE KUCMOPOL U AMOKCUL, yriepoja
npn 6MOXMMMUYECKOM MpoLecce camoHarpeBaHus yrns [19, 22, 23]. MNMopoBble pacTBOPbLI ABNAOTCS
OCHOBHbIMW areHTamu BblLenaunBaHus NUPUTOCOAEPXKaLLMX NOPOA U CPefoin 06MUTaHMs TUOHOBBIX
baKTepuii.

C wucnonb3oBaHvemM MeToAa 3M1eKTPOHHOro MMP ans oueHKU pe3ynbTaToB 3KCNepumeHTa
[32], He yCTaHOBMEHO XMMMWYECKOrO B3aMMOAENCTBMS CyXUX Yrnisi U BO3Lyxa Npu Temnepatype
306...322 K. Mpwn temnepatype 303 K cKOpOCTb MOrNOLWEHNS KMCNOPOAa Yr/iemM C eCTECTBEHHOM
BNaXHOCTbO (WP=2 %) B 13 pa3 MeHbLUe YeM CyXuM yrniem. [ns 6yporo yrnis 6bi1o YCTaHOBEHO
[7], uto npn Temnepatype 293 K noBbIWeHWE MaccoBOW fonu Bnarn B yrne ¢ 47,7 oo 60,9 %
NMPUBOANT K CHXXEHUIO CKOPOCTU copbuuy Kucnopoga B Tpy pasa. OTW UCCefoBaHMs NnokKasam
TaKXXe BNAHNE eCTECTBEHHON BIAXKHOCTW YIS Ha CHUXKEHNE COPOLMOHHOM CNOCOGHOCTI ero npu
Temnepatype 373...425 K. OpgHako OTMeuyeH (DaKT YBeNMYEHUA KO/MYecTBa napaMarHUTHbIX
LIeHTPOB B 1UCCNelyeMOM B/IXXHOM Yriie (Mo cpaBHeHWIO ¢ CyxuM) npu Temnepatype 243 K [32].

Ob6ocHOBaHa MOMOXMTeNbHaA pPoJib BfarM B MNPO(MIAKTUKE CaMOBO3ropaHui yrng u
NpeasioXKeHbl HEKOTOpble CNOcobbl yaepXaHus ee B yrne [32-34]. YCTaHOB/EHO, 4TO Npw
MOBbILLEHUN MacCOBOW [0NM Bnarn B yrnie ¢ 2 [0 7 % KPUTUYECKMI 06beM CamMOBO3ropaHus
yBeNM4YMBaeTCcsA NoYTK B Aga pasa [35, 36].

Bcro Bnary B paspyLUeHHOM YrofibHOM Macce AeNdT Ha Bnary rpyobix nop, 06pasyroLmxcs
MeXAy vacTuuamu yris, u Bnary, Haxogawlyrcs B Makpo-, Me30- U MUKPOMopax HenocpeLCcTBEHHO
caMmx YrosnibHbIX Yactuy [38]. B cBOtO odyepedb Bfara rpyobix Mop, 06pasyroLmMXcs Mexay
paspyLUeHHbIMW YacTULamu, B 3aBUCUMOCTU OT ee KOIMYEeCTBa U KPYMHOCTW YacTuL, Yris, MOXET
HaxoAuTbCA B TPEX COCTOSHUAX: KarnuansapHOM, KaHaTHOM U CTbIKOBOM. Ipun pa3paboTke nnacrta
Yrosib, KOHTaKTMpYys C BO3AYXOM, TEPSET Bfary, NpUCyTCTBME KOTOPOW B Mopax 6/1I0KMpYeT JOCTynN
K1cnopofa K pearvpytowleii noBepxHocTn nop yrnasa. Fopuctas CTpykTypa Yrns npeacrasniser
co60ii raMMy Mop Pa3NyHbIX Pa3MepoB: MaKpOMopbl MMELOT MornepeyHbii pasmep 6onee 107 M,
paauychl Me3onop MeHbLue 107, Ho 60/bLue 10 M, MUKPONOPbI XapaKTepU3YKOTCA pagnycamm nop,
HaxogAwmmmncs B uHTepsane 0,5-10°..10° m. B makponopax MpenMyLLUeCTBEHHbIM BUAOM
nepeHoca BelLecTBa ABNAETCA 06beMHas Anuddy3us. MprHUMNMaIbHBIM 418 MOP TaKoW KPYMHOCTM
ABNAETCA TO, UTO B HUX HE MPOMCXOAUT KOHAeHcaumsa Bnarn [39]. YCTaHOB/EHO, YTO Aaxe npw
XOpOLUe CMayMBaemMoCTV MakKporopbl TepAtoT BCH MpefBapuUTENIbHO BBELEHHYIO Brary B
aTMoc(epe BO34yXa C OTHOCWUTE/IbHOM BNXXHOCTbIO @=1. Ha MoBepXHOCTW Me30rop, paguyc
KOTOpbIX MHOro 0osiblle pa3vMepoB aAcopbupoBaHHbIX MOMEKY/, MPOUCXOAUT MOHO U
nosMMOoNeKynspHas agcopbums [40].

CyllecTBeHHOe OT/MYMe afcopbumMm B Makporiopax COCTOMT B TOM, 4TO BO BCEM
MPOCTPaHCTBE  Makpomnop, COU3MEPUMbIX C aACOPOMPYEMbIMU  MOJIEKY/laMK,  MPOSAB/SETCS
aficopbuMOHHOEe None, co3faBaemoe NopuUcTbIM TeloM. OrpaHMYeHHOCTb NPOCTPaHCTBA MUKPOMOP
npegonpegensiet TOT (PaKT, YTO NPOHMKAKOLLME B MUKPOMOPLI MONEKY bl aacop6TrBa He 06pasyroT
afIcCOPOUMOHHBIX C€noeB. AAcCopbuMs CBOAMTCA K  3aro/IHEHUIO MPOCTPaHCTBA  MUKPOMOP
afcopbupyemMbiMy MoneKynamu (agcop6atom), Npy 3TOM NPOLIECC HOCUT 60/Mee aKTUBMPOBAHHBbIN
XapakTtep, 4em npu fecop6bummn B nopax 60nblWOoi KpyrnHocTu [41]. Mpwu paspyweHMn nnacta
BHaya/le BblJeNAETCA Bnara M3 rpybbix NOp KanwiisipHOro COCTOSHWA; 3aTeM KaHaTHOro W
CTbIKOBOIO COCTOSHWIA. Moc/e 3TOro, No Mepe OKUCNIEHNSA YINA U ero HarpeBaHus, yaanseTcs Biara
nosM- M MOHOMOJEKYNAPHOM afcopbumMm Makpo- M Me30nop CaMUX YacTul, COCTaBNALLMX
YrofibHyt0 Maccy, 1 B MOC/IEAHIO o4epesb - Bnara Mukponop. MNpowecc camoHarpeBaHunsa yrns 4o
MOMEHTa BO3ropaHusi OnucbiBaeTcs credytowmm obpasom [40]. Mpu Temnepatype B YrosibHOM
ckonneHnn meHee 318 K, korpa TennoBbIHOC HWKE TEMNJIOBbIAENEHNSA, B YTO/IbHOM TO/ILLE CO34aeTCA
nepenag Temnepatyp. MakcumanbHy0O Temnepatypy WMeKT  CNOW,  HEMnoCpPeACTBEHHO



conpuvKacaroLmecsi ¢ o4arom TensioBblgenieHns. MyuHUManbHas Temneparypa B 3TOM ciny4ae 6yaet
Yy Hapy>KHOW MOBEPXHOCTW CKOMJ/IEHUS YI/s, OMbIBAEMOro noTokamu Bo3gyxa. Ha atoi ctaguu
OKUCNIeHNA Yrna nepenajbl BAarocofepXaHus B CKonneHW masnbl. Bnara (npevmMyLlecTBEHHO B
BUAE XXMAKOCTW) NOA LeCTBMEM Nepenaja TemnepaTyp NepemeLtaeTcs no Harpae/eHUIo NOTOKa
Tenna, TO eCTb OT ouyara HarpeBaHUsi BO BCEe CTOPOHbI, B TOM 4MC/ie U B CTOPOHY OTKPbITOWA
noBepxHocTn. OHOBPEMEHHO WCMApeHNe >XUAKOCTM MMeeT MeCTO C OTKPbITOM MOBEPXHOCTYU
Yro/fIbHOTO CKOMJIEHWNA, YTO YBENNYMBAET FPajmveHT BfiarocofepXaHvs B Tonwe. B pesynbrate
3TOro Bnara u3 rnyouHHbLIX C/I0eB CKOM/IEHUS HAYMHAET NepeMeLlaTbC K OTKPbITON NMOBEPXHOCTM.
3T0 BbI3bIBAET MOCTENMEHHOE YMEHbLLUEHWE BNaroCoAep»KaHns BO BCEX C/IOAX YrO/IbHOr0 CKOMIeHUS.
Ha 37Ol cTaguMn camoHarpeBaHus w3 Yras yaanseTca KanuanspHas Bnara, a Takke Bnara
KaHaTHOroO U CTbIKOBOIO  COCTOSHWMIA. OCBOGOXAEHWe Makporop OT BfarM ob6pasyer
[OMNONHUTENbHbIE BHYTPEHHWE NMOBEPXHOCTM A48 COpOLMM KMUCIopoaa 1 NyTH ero NPOHNKHOBEHMS
B Me30ropbl.

Mpn JOCTUXKEHUM B o4yare camoHarpeBaHusi Temnepatypbl 45...60 °C (B 3aBMCUMOCTU OT
BNIXXHOCTN YIrNA) W3 Hero YypanseTca Bnara nNOAMMOJIEKYNAPHbIX cnoeB Mesonop. Korga
Temneparypa Bo3pactaet Ao 62..90 °C, HauyMHaeT BblAeNATLCA Bfara MOHOMOJEKYNAPHOIO C/os
npy 3TOM 6bICTPO MOBLILLAETCA TeMMNepaTypa, MHTEHCMBHO MOr/OLLAETCA KUC/IOPOA U BbleNsSeTCs
ANOKcKa 1 okewpg yrnepoga [6]. Ecnv TemnepaTypa B oyare camMoHarpeBaHus AOCTUMAeT YPOBHS,
npesblwatowlero 90 °C, gecopbums Bnarv HauyMHaeT OCYLUECTBAATLCA M3 MUKponop. C TOUKM
3peHna TepMOAVHAMUKI 3aPOXKAEHNE 1N Pa3BUTME SHAOTEHHOMO MoXXapa MOXHO paccMaTprBaTh Kak
MPOLLECC XapaKTepm3ytoLwWwuincs Tenno- 1 MaccoobMeHOM, NPUBOAALLMM B KOHEYHOM UTOre K CYLLKe
yrna. Tlpyu sTom crnegyet UMeTb B BWUAY, YTO, CHVDKEHWE BarocofepXXaHus yrnig HernpemMeHHo
COMPOBOXJAETCA  YBE/IMYEHWEM  KOMMYeCTBa  Ob6pasylolleinca  TenioTbl  BCAEACTBUE
NHTEHCU(MKALMM NPOLLECCA OKUCTIEHUS.

3BECTHbI 3KCMepUMeHTa/IbHbIE UCCNeLOBaHUsA, 13 KOTOPbLIX CNefyeT, YTO YIh C HU3KOM
TennonpPoBOAHOCTLIO 60/1Ee CKIOHHbI K CaMOBO3ropaHuto [31, 42]. B 3Toli CBA3M NO3UTUBHYHO POJIb
[O/MKHA CbIrpaTb TaKXe W BAWKHOCTb YINA U 06pyLIeHHbIX OOKOBbIX MOPOA, TakK Kak C ee
MOBbILLEHNEM YBENIMUYMBAETCA UX TEM/0 - 1 TemnepaTyponpoBoAHOCTb [43].

Kak BUAHO 13 aHa/in3a, B IMTEPaTypHbIX UCTOYHUKAX UMEKOTCA NPOTUBOPEYMBbIe [aHHbIe O
PO/IN BNarv B MpoLeccax OKWUCNEHUS U camOHarpeBaHusa yras. JocTaTouyHO MoApo6HO U3y4yeH
MexaHu3M MoTepu Bnarn MNpu camoHarpeBaHWW Yrns, a XapakTep B3aMMOAEWCTBUS BOAbl U
HarpeToro yrfis He ornpegeneH. Bmecte ¢ TeM Ana npouIakTUKA M IOKaIM3aLMm 3HAOTEeHHbIX
MOXapoB LUNPOKO MPUMEHAIOTCS COCOObI, B KOTOPbIX OAHUM M3 KOMMOHEHTOB ABNAETCA BOAA.

B npoviecce caMoHarpeBaHus yrns HemocpeACTBEHHOE yyacTve NPUHUMAOT Takme rasbl Kak
KUCNOPOZ W AUOKCUA yriepofa. BaxxHa ponb MeTaHa, Npu HU3KUX TeMnepatypax OH BbITECHAET U3
BO3fyXa KWC/MOPOL W SBNAETCA WHEPTHbIM GannactoMm, a npu Temneparypax B oOuvarax
camoHarpeBaHusi Bbie 450 °C OH - CMOCOOGCTBYIOLMIA BO3rOPaHUIO Y KOMMOHEHT ra3oBoM
(hasbl. A30T W [AMOKCWf Yrnepofa WCMONb3YKT Mpu NPOpUNakTuKe M TYLEHUU 3HAOTEHHbIX
MOXapoB B KayeCTBe MHEPTHbIX 400aBOK K BO3A4YXY AJ19 CHVXKEHUS COLepXXaHUs KCNoposa.

3BeCTHO, UTO NpV COAepXXaHuU K1CNopoda B PyAHWYHOM BO3ayXe MeHee 12...15% [44]
npoLecc caMoHarpeBaHus Yris He MepexoauT B BO3ropaHue. IT0 0ObACHAETCS HefoCTaTOUHbIM
napumanbHbIM [aBfIeHMEM KUCNOPOAa Haf MOBEPXHOCTbIO BO[bl, CHVDKEHVWEM COZEpPXKaHWs ero B
MOpOBbLIX PacTBOpax W TOPMOXEHWEM XWU3HeAeATeNHOCTM 6GakTepuit. Kpome TOro, npw
YMeHbLUEHUM B BO3AYXe L0/IM KUC/IOPOLa TOPMO3UTCA NPOLECC OKUCIEHNS YT If.

OpfHako npu pasorpese yrnig 0TMeYaeTCd YCKOpeHve AUMMY3MM 1 yCUeHMe reHepaluu
Tenna [12, 13, 17], npu 3TOM CcamMOHarpeBaHWe MOXET MNPOLO/HKATLCA AaXKe MpY MaioM
cofepXaHun Kucnopoga B Bo3gyxe [19]. OTmeyaeTcss MHOrOCTOPOHHAA pPOMb MeTaHa B
TOPMOXEHUW OKUCNEHUA yrns. C OQHOM CTOPOHbI, Yr/iKM, MeA/IeHHO OTAaloLiMe MeTaH, Takxke
MeL/IEeHHO W OKWUCNAKTCA, MOABEprascb MOCTENeHHO [Je3akTmBauum (Ha 3TOM  OCHOBaHO
NPeLnonoXeHne, 4YTO YrAM C 6OMbLION OCTaTOYHOM METAHOHOCHOCTBID Malo OMacHbl Mo
camoBo3ropaHuto) [45]. C pgpyroi CTOPOHbI, BbICOKas ra3000M/IbHOCTb  BblPabOTaHHbIX
MPOCTPaHCTB CNOCO6CTBYET OLICTPOMY CO3AaHNI0 GECKMUCIOPOAHON Cpefbl; U3 MPaKTUKN U3BECTHbI



3KCMEPUMEHTbI MO MCKYCCTBEHHOMY 3arasvMpoBaHUIO M30/IMPOBaHHbIX OTPaboTaHHbIX Y4acTKOB C
LieNblo NpeaoTBpalLeHns caMoBo3ropaHus yrns [46, 47].

BaHa ponb MeTaHa Kak MPOMEXYTOYHOro MHrpefueHTa, y4acTBYIOLLEro B rpoLecce
BO3ropaHus yrns, onpeaenseMoro 6MOXMMUYECKON Teopuein. HXHWIA npeden BOCMNIaMEHEHUS
CMeCn MeTaHa C BO3[yXOM COCTaB/ISET OKOMO 4%, OH He MOXET ObITb 06ecrneyeH TONbKO rasom,
BbIAENAKOLLMMCA NPU MasblX TeMNnax TeEPMOAECTPYKUNN YI/iA, HArpeBaemMoro BoCnaameHNBLLMMUCA
napamu cepbl. B ycnosumax Audy3MOHHONO MNPOBETPUBAHWS MOPUCTON Cpeabl NPOUCXOAUT
(hnermatusaumsa Bo3gyxa NpPOAyKTaMy OKWC/IEHUS Cepbl M MeTaHa W 3aTyxaHue ropeHus. bonee
3HaYMMbIM NPEeACTABNAETCH BAUAHME MPUTOYHOTO METaHa, COAEP>KaLLerocs B pyAHUYHOM BO3AYXe.
Hannuve B BO3aywHOM notoke 4...10 % MeTaHa MOXET Cnoco6CTBOBaTbL MNepexody
OMOXMMMYECKOTO CaMOHarpeBaHUs B ropeHve, a npv 6osiee BbLICOKOM COfepXXaHun HaobopoT -
3atyxaHve. OfHako B HacTosllee BpeMs OTCYTCTBYKOT [OCTAaTOYHble 3KCMEPUMEHTASIbHbIE U
TeopeTUYecKne MUCCMefoBaHNA O XapaKTepe pacnpefenieHns MeTaHa B BEHTUNALMOHHbLIX MOTOKax,
OMbIBAHOLLIMX MOXKapoOomnacHble 30Hbl B BbIpab0TaHHbIX MPOCTPaHCTBAaXx.

1.2.2 Tennogursnyeckre Mogenm npotecca camoBo3ropaHms

C (hM3MYeCKOM TOYKM 3PEHUsi CaMOBO3ropaHve — 3TO MPOLECC nepexofa XMMUYECKOM
CUCTEMbI B COCTOSIHME TOPEHUS| U3 HU3KOTEMMEPATYPHOIO COCTOSIHMS BC/EACTBUE 06pa30BaHus
Ten0Tbl BHYTPY camoii cuctemsl [17].

MHorve nccneposartenu [14, 48-51] B nepBbIX MOMNbITKAX OMNpPeAeneHns noXapoonacHOCTH
06bEKTOB METOAAMUN MaTeMaTUYeckon (U3NKN NCMO/b30BASIN Pa3INyHbIe BapUaHTbl YNPOLLEHHOIO
ypaBHeHUs TennoBoro 6anaHca B CKOMJEHUW yrnsa 6e3 ydyera maccornepeHoca M HEKOTOPbIX
YCNOBWIA  TennooTgaun. PelleHve 3TUX YpaBHEHWI MO3BOMWMO  MONYYUTb  aHa/IMTUYECKUE
BbIpKEHMSI 419 ONpefeNnieHns HEeKOTOPbIX KPUTUYECKMX MapaMeTpoB WM MoKasaTesen
MOXapoonacHOCTU, UMEIOLLMX ONpeseNieHHbIA (IU3NYECKUIA CMbICH.

B pa6oTtax [13, 52] npeactaBneHa MaTeMaTUyeckasi MOAeNb NpoLecca CaMoBO3ropaHus Yris
- YpaBHEHME TennoBoro 6anaHca. AT0 ypaBHEHME, BKKOUatoLLEee B ce6s B 60siee UM MeHee SSIBHOM
BUAE pas3nYHble (DaKTOPbl, KOTOPble BAUAIOT Ha MPOLECC CaMOHAarpeBaHus, YKasblBaeT Ha
006LLEMETOLONOMMYECKNIA 1 TEOPETUYECKNIA MOAXOL NPU MU3YYeHUN paccMaTpuBaeMoii NMpPo6iemMbl.
OfHaKo OHO He MOXEeT ObITb MPOUHTErPUPOBAHO aHaMTMYecKn [52], Tak KakK HeKoTopble
BXOASALLME B HErO NapaMeTpbl ABMSKOTCA HEUM3BECTHBLIMU (DYHKLMUAMMN TEMMEepPaTypbl, OTHOCUTE/IbHO
KOTOPO OHO coCTaB/ieHO. YTO6bl UM BOCMO/Mb30BAaTLCA Ha MNPaKTUKe, HEoO6XOAMMO 3HaTb
KpuTepuasibHble COOTHOLUEHUA MEXAY BefIMUMHAMU, XapaKTepusyoLwyMmn reHepaumo TenaoTbl, 1
Be/IMYMHAMM, XapaKTepPU3YHOLMMK TENJONPOBOAHbIE CBOWCTBA AAaHHOr0 CKOMJEHUA YINs W
BMeLLaoLWMX Mopos, KOTOpble OMpefenstoT TeyeHme npolecca camoHarpeBaHus. [ns m3ydeHus
3TUX COOTHOLLEHUI HeOBX0AMMO UMETb MaTeMaTUyecKme 3aB1MCMMOCTU (MOAEeNM), ONUChIBaKOLLME
pacnpefeneHve BO BpeMeHU 1 B MPOCTPAHCTBE TEMMEPATYPHOro Nosis B YrosibHOM CKOMeHun. W3-
3a 00MMS BMSIOWMX (DAaKTOPOB WM CNOXHOCTU TPaHUYHbLIX YCMOBUIA TakuMe MOAENN MoKa He
CO3[aHbl.

MpeanoxeHo [8, 52, 53] HECKONBLKO MaTeMaTUYECKMX MOJENEN npoLecca caMoHarpeBaHms
Yrns, NO3BOJIAIOLMX YCTaHaBIMBATb BXKHbIE KPUTEPUM TEUEHWS 3TOr0 npoLecca Npu HEKOTOPbIX
TUMWYHBIX YCNOBUAX, BO3HMKAOWMX B WaxTe. K HegocTaTkam 3TUX MOAenen crnefyeT OTHeCTW, B
nepByto ouepefdb, MPUHUMAEMYHO JIMHENHYIO 3aBMCUMOCTb OT TemrepaTypbl FeHepupyemMon B
eIMHMLY BPEMEHW TENIOTbI, MPUYEM YrI0BOM KOIWPULMEHT 3TON IMHENHOM (DYHKLUW 3aBUCUT He
OT TeKYyLUel KOHLUEHTpauum KUcnopoga, a 0T HEKOTOPOM cpefHeir. DTO MO3BOMSET pacLienuTb
cucTemy andepeHUMabHbIX YpaBHEHWI, MHeapn30BaTb YpaBHEHMSI U NONYYUTb aHaIMTUYECKME
pewweHns. OgHaKo NPaBOMOYHOCTb TAKOro poja /iMHeapu3auum HMYeM He obocHoBaHa. CriefyeT
oXungatb, 4YTO B CWIY CWIbHOW HEIMHEMHOCTM paccMaTpuBaeMoil 3agayu, MoJyyYeHHble
aHa/INTUYECKNE PELUEHNS SBNAKOTCA BecbMa rpyobIMU  MPUBIMIKEHUAMYU, UCKAKAIOWMMA B
HEKOTOPbIX CNyvasx (U3NYECKY0 CYLLHOCTb MpoLeccoB. Bo BCAKOM cry4ae, Heob6xoamma



BO3MOXXHOCTb COMOCTAaB/IEHNA MOJTYYEHHbIX PELUEHUI C YMCNEHHBLIMU pacyeTaMn HeNMHENHbIX
CUCTEM W OLEHKa CXOAMMOCTM Pe3ynbTaTos.

CornacHo CywecTBYHLIMM NpeacTaBneHnaM [7], NPUUMHOMA CaMOBO3ropaHust pas3/inyHbIX
NPOAYKTOB (OpPraHMYeckKnuX U HeopraHNU4Yecknx) ABMAETCA MPOLECC reTeporeHHoro OKucneHus. B
CBA3N C TEM, YTO OH HaAYMHAETCHA NPU HU3KUX TemnepaTypax, CKOPOCTb ero B Ha4aslbHOW CTaguu
Mana, HEBE/IMKO W  TennosblgeneHve. HoO ©3-3a  NAOXOW  TennonpoBOAHOCTM  MaccChbl
MeNIKOAMCNEPCHOrO MPOAYKTa MPOMUCXOAUT aKKyMyNAUWUA TennoTbl peakuuu, 4to MPUBOAUT K
BO3pacTaHWIO TemrnepaTtypbl BewecTBa (ero HarpeBy) M HapacTaHMO CKOPOCTU XMMUYECKOM
peakuun. B KOHEYHOM MTOre 3TOT MPOLLECC MOXKET 3aKOHUYMTLCA BOCM/IaMEHEHNEM MPOAYKTA.

[N HeKOTOpbIX OpraHWYecKUX BeLLECTB, B YaCTHOCTM Yr/ieid, MepBbiM akTOM npoLecca
CaMOBO3ropaHus SBNSETCA XeMOCOPOLUMA KUCOPOAa Ha UX aKTUBHOWM MOBEPXHOCTU, KOTopas naet
c BblgeneHnem Tennotbl (302 [k/r) [9]. CkopocTb, KakK npouecca Xemocopouun, Tak W
reTeporeHHOro OKUC/eHWs 3aB1CUT OT PeakLMOHHON CNOCOBHOCTM NMOBEPXHOCTU MaTepuasa, y1cna
PeaKUMOHHbIX LIEHTPOB, HAXOAALMXCA Ha MOBEPXHOCTW. B CBOK o4epenpb, YMCN0 peakLMOHHbIX
LIeHTPOB 3aBUCUT OT TemmnepaTypbl U CTPYKTYpbl BELLEeCTBA W YBE/IMUMBAETCA NpPU paspyLUeHnn
KPUCTa//IMYECKON peLleTkn. BOT moyvemy CBeXXepasMosioTble MPOAYKTbI fierye OKUCNAKOTCH U
ObICTPee CamoBO3roparoTCs.

Mo cBOel CyTM NPOLIECC CamMOBO3ropaHWs aHasornMyeH MPOLLECCY TernsjoBOro B3pblBa
FOMOTeHHbIX CMmeceil. Pusmyeckas Mojenb Mnpouecca camoBOCMN/IaMeHEHNS (TEN0BOrO B3pbiBa)
paspabotaHa H.H. CemeHoBbiM 1 [.A. ®paHk-KameHeukum [54, 55]. B KayecTBe MCXOLHOr0
nosioxkeHNs nNpuHAT npuHunn H.H. CemeHoBa, cornacHoO KOTOPOMY CamMOBOCHM/1aMeHeHWe
FOMOTEHHOM CUCTEMbl HaCTyrmaeT Mpuv PaBEHCTBE WM MPEBbILEHNM TeM0BbIgeNeHNs OT
XVMUYECKOW peakuumn Hag TensiooTBOLOM.

B03M0OXXHOCTb camMoBOCMN/IaMEHEHNSA OLeHUBaIOT KpuTepueMm [.A. ®paHK-KameHeLKoro:

_rQKo » E ek o
de - / r 2 eXpQ o
RTip €eRTg

[fe p — NIOTHOCTb, KI/M%; Q — Tennosoii adheKT peakuym, [x/Monb; Ko— KOHCTaHTa
CKOPOCTW peakummn; A — KoappuLmeHT TennonposogHoctu, [x/m-c-K; E — aHeprus aktmsaumm,
Kkan/Monb; R — ra3oBas MoCTosHHaA, Kkan/Monb-K; T, T, — Temnepartypa, K; r —
XapaKTepuUCTUYECKMIA pa3mep peakTopa, M.

Kputepuii 8, XapakTepusyeT yc/ioBMe paBHOBECKA reHepauuy 1 0TBOAA Tenna Npy AaHHbIX
KMHETUYECKMX N TENOPU3NYECKMNX XapPaKTEPUCTMUKAX CUCTEMbI U ero reoMeTpUYeckor opme.

CKopoCTb reHepauuu TensoTbl ANS TeTeporeHHOM peakuMn OKWUCIEHUS OMUCbIBAeTCs
ypaBHeHUeM, npuBefeHHbIM B paboTe [55]

Q E

q=—-*X% RT (1.9)
Cr

rfe Z — NpeJsKCrOHEHTa reTeporeHHo peakumm, pasHas No-S, Mob/M? ¢; S — yaenbHas
NOBEPXHOCTb, 1/M; Np — umMcno yaapos Mosiekyn 06 euHMLY NMOBEPXHOCTU B eAVHULLY BPEMEHMU,
Monb/M® C; @ — CKOpOCTb TennoBblgenenus, Mx/m* c; C — TennoemkocTb, /(kr-K); p —
NAOTHOCTb, Kr/M®.

[ns XapaKTepuCTUKK Tena00TBOAA MCMO/b30BaHO PeLleHne ypaBHeHNUS Dypbe A5 3afa4m
OX/TXKAEHNS OAHOPOLHOrO 1 M30TPOMHOIO Te/la NP CTauMoHapHOM pacrnpeeneHnn TemnepaTtyp 1
KOHAYKTMBHOM XapakTepe Tennonepefayn. B 3TOM cfnydae o0OWMIA WHTerpas BblpaXKaeTcs
OECKOHEeYHbIM PSAOM, YeHbl KOTOPOrO PacrofioXeHbl MO 3KCMOHEHUMaIbHO 6bICTPO YObIBatoLLEel
(PYHKLMN BPEMEHU

(1.8)

V = Aguge Molo+ Ajype” Mli+ ., (1.10)

rae V=(Tmax-Tcp) — Pa3HOCTb Temrepartyp Hanbosiee HarpeTor TOUKN Tena 1 OKpyXatoLLel

cpeppl; T — Bpem4, 4Y; Ag, A1 — MNOCTOAHHbIE YMCNa, He 3aBUCALLME OT T U KOOPAWUHAT; Ug, Uy —

(hYHKUMS KOOpAMHAT TOYEK Tena; m — TeMn OxNaxiaeHus (napameTp, ONpPeaenstolmin Bug
9KCMOHEHTHI).



B Tom cnyuae, Korga u;j — 0, 3a UCKHUYEHNEM Uy, (YHKLMS 06paLLaeTcsl B SKCMOHEHTY

V=Auyem? (1.11)
[NockonbKy A 1 U He 3aBUCAT OT TeMnepaTtypsbl, TO
dv
dr =- m(TB - To) : (1.12)

CornacHo Teopuun .M, KoHfpaTbeBa, BeMyMHa M ABNSETCA (DYHKUMEN FeOMEeTPUYECKmX
pasmepos Tena (V, S), koapduumeHta ero gopmsl (K), TeNI0HUINYECKMUX XapaKTEPUCTUK (a, A, C,
), BHELLHero KoadpuumeHTa Tennootgaun (0) 1 BblpaXkaeTcs ypaBHEHNEM

a
rae M — 0606LLeHHbIN KpuTepuii Tennosoi uHepumm; K — koadhhnLMeHT hopMbl Tena, M;
a — KO3(h(PULMEHT TeMMepaTyponpOBOAHOCTH, MP/C.

B cBoto ouepesb M =H , rae g - KpuTepuii HepaBHOMEPHOCTY HarpeBaHns Tena u
aBnseTca pyHKumeld ot H; H — 0606LLeHHbIN KpuTepurii Bro, onpegenstowmnincs paBeHCTBOM
a._S
H=—x—x. (1.14)
/ VvV

PaBeHCTBO CKOpOCTe Tennonpmxoda M TenjooTBOAA 3anuLLeTCS PaBeHCTBOM MX MepBbIX
NPOV3BO/HbIX B TOUKE BOCMN/TAMEHEHUS:

Q __E
X— XZ Xa =-m 1.15
RTEp CI’ RTKp ( )

Mcnonb3yss COOTHOLLEHME Mexay OO606LEHHbIM — KPUTEPUEM  TEMJIOBON  UHEPLMU,
KoapuumeHTom opmbl .M. KoHgpaTbeBa (K) u 6e3pasmepHbiM kputepuem 6 [.A. ®PpaHk-
KameHeLKoro ans ycnosmin caMoBo3ropaHus, ypasHeHme (1.15) npeobpasoBanu K Bugy

Q __E m
e’ =- — 1.16
RTip Cr ®RT, T, (19

ABTOpamMun paboTbl [57], 6bINO HaWAEHO, YTO KOAPMUUMEHT n And Ten N6oin Hopmbl
n3MeHsieTca B npegenax 2,8...2,9, Noatomy npubAMKEHHO MPUHANN €ro BeNUYMHY paBHON 2,9.
Torga peweHve [O.A. @paHk-KameHeukoro pns yCcnoBMA  CaMOBO3ropaHus  MpUHUMaeT
OKOHYaTe/NbHO CeAyHoLNA BUA:

L @17
RTE Cr RTe ™ 29 '

JT0 ypaBHeHME ABNSAETCS OCHOBHLIM B MeTOfe OnpefesieHnsi camMoBO3ropaHus NopUCTbIX
MOPOLLKOO6OPa3HbIX MaTepuaioB, yUMUTHIBAKOLLMM TEMNIOBYIO MHEPLMIO, N XapaKTepusyeT paBeHCTBO
reHepayunm w oTBOZA TEMAOTbI MPW CaMOBO3rOpPaHWW. YpaBHeHVe MO03BOJISET paccumTaTh
KpUTUYECKMe TemnepaTypbl B TOM C/lyyae, eCc/i M3BECTHbI KMHETUYECKME MapameTpbl npouecca
camoBosropaHus Q, E, Z (KoTopble Ans ycnoBWiA TOPHbIX BbIPAGOTOK W BbIPabOTaHHbIX
MPOCTPAHCTB He M3BECTHbI), Tennopumanyeckne cBoCTBa Bewectsa C, p U TEMN OXIAKAEHUA M,
KOTOPbIA ONpesensieTcst SKCNepuUMeHTaIbHO WU/ PacCUMTLIBAETCS.

CnepyeT OTMeTUTb, YTO B paboTax, MOCBALLEHHbIX BOMPOCaM TEMNso- U MaccornepeHoca B
matepuanax [56] BBEAEHO MOHATME O KO3PMULMEHTE MACCOBOIO Harpy>eHWs, KOTOPbIA paBeH
eiMHMLE Npun opme Tena 6/IM3KONM K NnacTuHe, ABYM — NpU LWINMHAPUYECKO (hopme; TpeM — Mpu
chepryeckon. PUNYECKNIA CMbICT 3TOF0 KO3(h(MLMEHTA — OTHOLLEHME MacChl MPOrpeToi YacTu
Tena K NAowWaau ero foBepxXHOCTW, CKOPOCTb OXNXKAEHWA WM HarpeBaHus 00bekTa NpsMo
NPONOpPLMOHa/IbHA 3TOMY KO3((ULMEHTY, NPY 3TOM JIMHENHbIE pasMepbl YacTuLbl (TOLLMHA UK
paiMyc) He NPeBbILLAKT ABOMHON TONLWMHBI yHacTKa NPorpeToro Matepuaa.

Pe3ynbTaTbl UCCNEA0BaHNA OKWUCNEHUA Yrns B aauabatmyeckmx ycnosmax [57], Korpa
TennoTa OKWUCMEHUA WAET MOSHOCTbIO Ha HarpeBaHMe o6pasya W rpagueHT TemrepaTtypbl Ha



MOBEPXHOCTM o06pa3lia paBeH Hy/Ho, MOKasasn, 4YTO CKOPOCTb OKWUCNEHWUS W3MEHSIeTCH B
3aBMCMMOCTM OT TemrnepaTypbl N0 3aKOHY ApPpPeHnyca N KNHETUYECKME KOHCTaHTbI peakumm UMerT
TOT >Ke nopagokK, 4YTO W nNpuM  WUCCNeAoBaHWM  Yrnelm B YCNOBUAX  PaBHOMEPHOro
(MporpammmnpoBaHHOI0) Harpesa.

[ns cnyyas, Korga nopsgok XMMUYECKON peakumn OT/IMYEH OT eAvHMLbLI U U3MEHSETCS MO
CTEMEHHOMY 3aKOHY, aBTOp paboTbl [57] nonyymn YypaBHeHWE TennoBOro 6GanaHca Ans
CaMOBO3ropaHus B BMAE CTENEHHON yHKLMN

-I-K[:):'Axmn ' (118)
roe A v n — KOapuumeHTbl CornacoBaHns, 3aBUCALLME OT KMHETUYECKMX XapaKTepuUCTUK
NPOAYKTa; M — TEMMN OX/TAXKAEHUS.

JT0 ypaBHEHWe MO3BOMSET [OBOSIHO MPOCTO A1  3afaHHbIX pa3MepoB ouvara
camoHarpeBaHus  (Npu  33faHHbLIX  TeMnax  OX/IKAEHUs)  ONpefenuTb  TeMnepaTtypy
camoBo3ropaHus. KoagduumeHTbl A 1M N Masio MEHSAKTCA C TeMMepaTypoil, a B WHTepBase
Temnepatyp 100...250°C npakTUYeCKn 0CTaroTCA NOCTOAHHbLIMMU.

MpuHato [57], 4tO B Mpouecce MNPOBELEHWS  3KCMepUMeHTa  KO3((ULUMEHT
HepaBHOMEPHOCTU Harpesa Y= 1, T.e. OTCYTCTBYeT Nnepenag Temreparypbl Mo 06vemy Tena, a, a, C,
P - BE/IMYNHBI NOCTOAHHbIE, TOTAa TEMM OX/1XKAEHUSA

m=Hy3=ix§>a=ix§=const§, (1.19)
k k V Cr V Vv

T.€. TEMN OX/1KAEHUA 6y,qu 3aBNCETb TOJIbKO OT CbOprI YronibHOTr 0 CKOrJieHna n Torga

To=Afr/v (%T : (1.20)

rae F — Hapy)kHas NOBEPXHOCTb YrOMbHOMO CKOMMeHNs, M%; V — ero o6bem, M°.
3 ypaBHeHus (1.20) BUAHO, YTO NpY OAMHAKOBbLIX pa3Mepax PeakTopoB, HO pasHbIX
(hopmax ycnoBus caMoBO3ropaHuvisi NPOAYKTa M3MEHSAOTCS. YeM MeHbLLe NioLais NoBepXHOCTH
peakTopa, TeM Mef/IeHHee OH OCTbIBaeT.

B pabote [58] paccmOoTpeH mMaTemMaTM4ecKuid MeTof MPOrHo3vpoBaHUA CaMOBO3rOpaHust
MblfeBbIX 0CaAKOB. OH OCHOBaH Ha fBMIEHWMM MNPEBbILIEHUA CKOPOCTM Tenjonpuxoga 3a CYyeT
9K30TEPMMYECKOM peakuMn OKWUCNEHUS Haf, CKOPOCTbI TernjooTBoda. PelleHne CUCTeMbI
YPaBHEHUIA [ANA Pas/INYHbIX FeOMeTpUYecKMX (opM, 06bemMa HacbINKM MOPOLLKA MO3BONMO
Nnony4ynMTb COOTHOLUEHWS, [JalolimMe BO3MOXHOCTb OLEHWUTb BEPOATHOCTb BO3HUKHOBEHUS
CaMOBO3ropaHus, 3TWU fAaHHble MOTyT ObITb 3KCTPanoAMPOBaHbl Ha KPyrNHOMAacLITabHble Cou
MOPOLLKOB.

[ns akcTpanonsuum ¢ Masbix 006BbEMOB 3KCMEPUMEHTaIbHO OnpefenseTca Temneparypa
CaMOBO3ropaHus, WCXOAA W3 3TOM BE/IMYMHBI, PACcCUMTLIBAIOT 3JHEPrUK0 aKTMBaLMKU peakuum
OKMICNEHUA MOpOLLKOOOpasHOro npogykra. KoHeyHoe ypaBHEHWe, CBsA3blBatoLlee TeMmmepaTypy
CamMoBO3ropaHus C TakMMK napameTpaMu, Kak pasMepbl HacbIMKKW, 3HEPrus akTusauuu,
KO3(h(pMUMEHT ANDDY3nnN U T.4. UMeET BUL,

ex|oae E 0_di+plous

éR Toy & kD HT3

rae E- aHeprus aktvBauuu, [Hk/Kr-monb; R — yHMBepcasibHas rasosas noctosHHasd. x/K;

T — TemnepaTypa Hayasna camoBO3ropaHus B LeHTpe cnos. K; p — BenmunHa, pasHas kn/Uhp; k —
Koa(ppuumeHT  TennonposogHocTh, [x/c-M-K; U —  KO3(h(pMUMEHT  MNOBEPXHOCTHOrO
TennonepeHoca, [/c-M%K; h — MUHUMaNbHbI pasMep Hachinku, M; © — BenuuMHa paBHas
ychePAsFo2NA; Yo — NNOTHOCTb MOPOLLKA, KI/M®; h. — KanopumMeTpuyeckas TennoTa CropaHus,
[k/Kr; P — [aBneHne B CUCTEME, 1/M?; As — aKTUBHas pearvpytoLlas NOBEPXHOCTb HA eANHULLY
Macchl MOPOLLKa, MY/Kr; Fo; — MOMbHas f0ns Kucnopoga B Bogyxe; N — MOpPAAOK peakuum

OKUCNEeHNA; Ax — KOIPPULMEHT YacToTbl, C/M; D — KoadduumeHT angdysuun, 1/m.
[Nt TOHKMX CNOEB LMNIMHAPUYECKNX 06bEMOB:

(1.21)



D= p—2 ) (122)
2R
rae Ro — pagmyc HacbInku, Mm;
3 2
AN Wwapa, Kyba: D= —&2 (1.23)
4R§
ATOT MeToA Nno3BONSAET OAHO3HAYHO MPOrHO3MPOBAaTb CaMOBO3ropaHMe MopPoLIKOO6pasHbIX

maTepuanos.

Haunbonee yga4yHo, No Hawlemy MHEHWIO, BOMPOC MOAENMPOBaHMSA peLleH B paboTe [59], rae
Be/IMYMHA M (Temna OXNaXAEHWS) YUUTbIBAET BAUAHWE KOIPPUUMeHTOB &, K 1 0606LeHHOro
Kputepusi bro (H) Ha npouecc camoBo3ropaHus. OAHako pacyeT MO 3TOMY MeTody Tpebyet
3KCNEPUMEHTa/IbHOTO  OMpefenieHnss KUHETUYECKMX XapaKTepUCTUK NpoLecca OKUCIEHUS U
TennounsnNYecKnX napameTpoB MOPOLLIKOB, YTO CBA3AHO CO 3HAYUTE/IbHbIMU 3KCMEPUMEHTASIbHBLIMM
TPYAHOCTAMM 0COBEHHO /15 BOCNPOU3BEAEHMS LLIAXTHbIX YC/TOBUIA.

3BeCTHbI ypaBHEHWS TenjoBoro 6GanaHca nNpPU CcamoHarpeBaHWM Yrns W - pacyerta
MHKYBaUMOHHOIO Nnepuoja ero BO3ropaHWn B TOPHbIX BblpaboTKax [42, 59, 60]. OfHako 3Tu
YPaBHeHWA He JAl0T KapTWHbI pacnpefeneHus TenaoTbl B CKOMJEHUM YrNif U B TOPHOM MacCuBe,
4yTO6bl CPaBHUTb, KakK W3MEHSOTCA YCNOBMSA OTBOAA TenjoTbl BO BPEMEHW MO CPaBHEHUIO C
TennoreHepaumen.

OfHaKo, Kak rnokasas aHasm3 MTepaTypHbIX UCTOYHWKOB, TEMJ0 - U MaCCOOOMEH MeXay
CKOIM/IEHNEM YIS U aTMOC(HEPOIA ABNSETCA HAMMEHeE N3YYeHHbIM BONPOCOM. MoHATHe
CKOIM/IEHUIA YNt He UMEET YeTKOWN (hOPMYNIMPOBKMU, Kak criefyeT U3 [61] OHM «...06pa3ytoTcs B
HEBbIHMMAEMOW YacCTW Yro/ibHbIX NAACTOB, Ha MiacTax yrnis B npegeniax 30Hbl 06pyLleHns
paspabartbiBaeMOro niacta, B LenvKax yrnis ¢ Tpy4Hoo6pyLaeMbIMy MOPO4aMM KPOBW UK NPpK
Ha/INYMM reoNornyYecKmUX HapyLLeHUA». Peub naeT 0 MecTax, B KOTOPbIX BO3MOXHO 06pa3oBaHue
CKOM/IEHNA YINIfA, @ He ero xapakrepucTnkax. Ecnm nog TepMUHOM CKOM/eHME NOoApPa3yMeBaroT
MNacT WN ero 4acTb, TO OH He COrnacyeTcsi C TEpMUHOM «MoXapoonacHas 3oHa» (M03),
KoTOopas cornacHo [62] «...0651acTb BblpaboTaHHOro NPOCTPAHCTBA B AENCTBYIOLLEM YYacTKe, B
KOTOPOI BO3MOXHO MOBbILLEHME TEMMEPATYPbI YIS Bbille KPUTUYECKO».

MpepcTasnseTcs 601ee TOYHbIM OTAE/IbHO pacCMaTpUBaTh B Ka4eCcTBe CKOMJIEHUS
COBOKYMHOCTb Xa0TUYHO PaCcMoIOKEHHbIX KYCKOB M 4acTUL, OTOUTOr0, BbIGPOLLIEHHOIO MK
06pyLUMBLLIErOCs Yrs, a 0TAe/IbHO Ae(hOPMMUPOBAHHYIO TEKTOHUYECKMMU CUIaMW, TOPHBLIM
[aBNleHNEeM U TEXHOTreHHbIM BO3AENCTBMEM (HanprMmep, Kamy(hieTHbIM B3PbIBOM) KpaeByHo
4acTb M/1acTa, HaCNeAyHoLLYIO ero TeKCTypHoe cTpoeHue. Torga nog MNO3 cnefyet NOHUMATb
KpaeBYH 4acTb M/iacTa Wam CKOmMaeHne, B KOTOPOM BO3MOXXHO MOBbILLEHME TeMMepaTypbl BbiLLe
KPUTUYECKOro 3Ha4YeHus. Mpun aToM He cnefyeT npuBsAsbiBaTh MO3 TONLKO K AeNCTBYIOLLEMY
y4acTKy, OHa MOXET CYLLLeCTBOBaTh B Nnpejenax 0TpaboTaHHOIO y4acTKa, 3a KPenbHo
NOArOTOBUTENIbHOW BbIPabOTKM T.11.

Ha ocHoBe TeopeTU4YecKmx MCCnefoBaHWn MPOLECCOB COpOUMM KMCNOPOAa, OKUCIEHUS U
camoHarpeBaHusi yrnein [loHb6acca [7] cocTaBfieHa cucteMa AudhepeHUManbHbIX YpaBHEHUI
npoLeccoB caMoBO3ropaHus yrniei. MNpegnoXxeH MeTo onpeaeneHns OKUCAUTEIbHON akTUBHOCTY
yrnem u noXkapoonacHOCTW €ro CKOMJeHW, a Takke KnacCumkaums MnoxXXapoonacHoCTM
LLIAXTOMNMACTOB MO KPUTUYECKOW MOLYHOCTM CKomneHus yrns. OfHako B 3TOM paboTe He pelleHa
3afja4a ConpshKeHHOro TensoobmeHa. Kpome TOro, cogepXkaHvie Kucnopoga B MOCTynaroLlen
ra3oBO3AYLUHON CTPye CUMTAETCA HEU3MEHHBIM.

3acnykuBaroT BHMMaHWs, paspaboTaHHble B.H. 1 Bn.H. BbinenkaHnHbiMu, B.A.BOHELKMUM
N apyrummn  uccneposatensmu  [63-66] martematuyeckume Mofenu  pasBUTUA  MPOLLECCOB
camoHarpeBaHusi U caMoBO3ropaHus yrnig. OHW NPeACTaBNsStOT 3HAYMTESIbHLIA TEOPETUYECKUI
WHTEPeC, OHAKO C/I0XKHbI, TPOMO3AKW, TPeOYyT 3HaHWA MapameTpoB, ONpefeneHne KOTOpbIX B
HacToflllee BpeMs 3aTPYAHEHO WM HEBO3MOXHO: CKOPOCTU PacnpocTpaHeHUs TEMN0BOro Mnoss,



KO3(P(hULMEHTOB, YUMTbIBAKOLMX COPOLMOHHO-hMIbTPALMOHHBIE NpoLecchl U Apyrux. Moatomy
AN151 pELEHNS NPaKTUYECKMX 3a[la4 B HACTOSILLIEE BPEMSI OHM BPSA /M NPUTOAHbI.

BOMbLIMHCTBO CYLECTBYHOLMX MaTEMAaTUYECKUX MOfENeli CamOHarpeBaHus Yrneid, Kak
npaBmo, cNabo yunTbIBatOT 0COBEHHOCTM HU3KOTEMMEPATYPHOIO OKUCIEHNS. KpoMe TOro, OHK He
COAEPXXaT YPaBHEHWS XMMWYECKOW KUHETUKM MNPUMEHWUTENIBHO K  LUAXTHbIM  YC/I0BUSM.
B3avmopeincTeme yrns ¢ KNCNOPOAOM YHallle BCEro yYnMThIBAETCA BBEAEHNEM B CUCTEMY YPaBHEHWI
nokKasaTensi KOHCTaHTbl CKOPOCTU COpOuuM KUCIOpoaa, OnpeaeneHHOM B 1abopaTopHbIX YCI0BUAX
B CTaTMYeCKOM pexxume [14].

B pa6oTtax [12, 65-67 n Op.] pacCMOTPEH TenjoBON GanaHC CamMOBO3ropaHUs Yrns Kak
(PM3NKO-XMMUYECKMIA MPOLECC B TEOPETMYECKOM M/aHe. YCTaHOBNEHHblE 3aKOHOMEPHOCTM
pacLUMpsAOT  3HaHMA O MNpPUPOAe W MexaHM3Me CamoBO3ropaHus yrns. MHoroo6pasue
MaTeMaTMYeCKNX MOfeneid, OMUCbIBAKOLMX aspOTEPMOAMHAMUKY MpoLecca OKUCNEHUS YIS B
BblpaboTaHHbIX MPOCTPAHCTBAaX LUAXT, 00YC/IOBNEHO HEAOCTAaTKOM 3KCMEPUMEHTa/IbHbIX AaHHbIX O
reoMeTPUYECKMX MapaMeTpax MoXXapoomnacCHbIX 30H, TeMrepaType, BNaXHOCTU YIs, U BO34yXa,
AVHaMMKa  KOTOPbIX — MpPeaonpefensieT  MHTEHCMBHOCTb  MPOTEKAHMS  OKUCAUTENbHBLIX U
Tenn1006MeHHbIX NPOLLECCOB.

AHann3 nnTepaTypHbIX MCTOYHMKOB MOKa3as, YTo NPeACTaBNeHUS O PU3NYECKOI CYLLHOCTH
npouecca 3apoXieHns U pa3BUTUS 04aroB caMOHarpeBaHus yris, a Takke TernjaomaccornepeHoca B
FOPHbIX BbIpabOTKaX W BblpabOTaHHbIX MNPOCTPAHCTBAX J/laB HYXAAOTCA B YTOUHEHMW.
MatemaTnyeckass MOAeMb pacyeTa TEPMOAMHAMWYECKOrO COCTOSHUA YIAA B MOA3EMHbIX FOPHbIX
BblpaboTKax f0/MKHa 6a3npoBaThCA Ha NPeACTaBNEHUAX O MPUPOAE CaMOHarpeBaHns U BO3ropaHus
YIS, YCNOBUAX, CNOCOBCTBYHOLLMX NN NPENATCTBYHOLLMX 3TOMY (AMHAMMKa KACOPOAA, BOAb! UK
ee MapoB, MeTaHa, Tem/a10Tbl M T.M.); reOMexaHUYecKMx mpoueccax 06pa3oBaHNA KPUTUYECKUX
06bEMOB M3MENbYEHHbIX 1 Pa3pbIX/IEHHbIX YI8 U NOPOAbI, KaHA/I0B A1 TeNIoMaccoobmeHa.

1.2.3 T[OpHOTEXHUYECKME W TOPHO-TEO/IONNYECKMEe  YC/IOBUSI,  OMpeaensitoLLme
camoHarpeBaHue 1 BO3ropaHue yrisi B ropHbIX BbIpaboTKax

B nopgasnstowem 601bLINHCTBE NPUBEAEHHbIX Bbille PaboT ovarv caMoHarpeBaHus Yris
paccMOTpPeHbl B OTPbIBE OT KOHKPETHOW CUTYaLun, KOTOpas CKaAblBaeTCca B rOPHbIX BblpaboTKax
[7, 8 n op.]. BMecTe ¢ TeM ropHO-reo/lorMyeckme N ropHOTEXHUYECKUE YCIOBUSA, CYLLECTBYIOLLME B
NoA3eMHbIX BblpaboTKax, OnpeAenstoT MocTynjeHne KUCNopoaa, Bnarv 1 6akTepuii K yrosibHbIM
CKOIM/IEHNAM, OTBOJ, OT HUX TENJIOThI U MPOAYKTOB peakLumii.

3HaumTenbHad YacTb My6/MKauMini NOCBSLLEHA MOMbITKAM YCTAHOBMEHUS CTATUCTUYECKUX
3aBMCUMOCTEN MeXAy BO3HUMKHOBEHMEM 04YaroB CamOHarpeBaHWUs WAM 3HLOTEHHbIX MOXapoB C
FOPHO-re0sI0rMYeCKUMU 1 TOPHOTEXHUYECKMMU YC/IOBUSMU Pa3paboTKM MeCTOpPOXAeHWn [2, 68-
72]. BbinosnHeHHble MakHVN v HUWTLO B 70-e rofbl MNPOLUIOro Beka CTAaTUCTUYECKME
nccnefoBaHWA MO YCTaHOB/IEHWUIO [0/ B/IMAHUA TOPHOrEO0SIOTNYECUX W TOPHO-TEXHUYECKMX
(haKTOpOB Ha 3HAOrEHHYH MOXapoonacHOCTb TOPHbIX BbIpaboTOK [73] B HacTosiee Bpems
yCTapenn B CBS3W C YBE/IMYEHUEM TNYyOVHbI BefjeHWUs paboT, NPUMEHEHMEM HOBbIX TEXHOOIMA,
TEXHWKMW, TEMMOB BefeHust paboT v T.M. Kpome TOro, Bbl3blIBa€T COMHEHWME TOYHOCTb CBeAEeHUI O
MeCTax pacrnosioXeHuWsi 04aroB ropeHuns, Tak Kak MeTofbl UX IOKaummn He paspaboTaHbl 40 CUX Nop.

B nTepaTypHbIX UCTOYHMKaxX COMepXKaTcA CBEAEHUS O BAMAHUM HA npouecc
camMoHarpeBaHusi Yris oTAe/lbHbIX FOPHO-Te0/I0rMYecKMX (DaKTOPOB, TaKMX Kak Crnoco6 BCKPLITUA U
MOArOTOBKM  y4yacTKa, CUCTEMbl pa3paboTKW, CKOPOCTM MOABUraHWS OYUCTHOrO  3a60s,
BEHTU/IALMOHHOIO pexxuma n gpyrux [5, 74]. OTMeYeHO BAUSHWME TOPHOTEXHWYECKUX YC/OBUM
pa3paboTKKN MnacTa, ero ra3oHOCHOCTK [75], Hannums n o6bema NOTepPb yras u T.n. [76] cuctemsl
pa3paboTkn [77]. B 30Hax reosiorMyecknx HapylweHWi YCNoBMS BO3HWKHOBEHWUS 3HAOrEHHbIX
noXapoB Hambosiee 671aronpuATHbLI U3-3a TPELUMHOBATOCTU YrOJIbHOTO NJ1acTa, MOBbILEHHbIX
noTepb YrNs v 3aTPyAHEHHOM M30/1SALMKN YTO/bHBIX NOTEPb OT A0CTyna Bo3ayxa [78]. NccnenosaHo
B/IMSIHME CKOPOCTW MNOABUraHMS OUYMCTHOrO 3ab0f Ha camOHarpeBaHuWe Yrns B BblpabOTaHHOM



npocTpaHcTee [29], ruaporeosiorMnm MeCTOPOXKAEHUS, CXeMbl WM MapamMeTpoB MPOBETPUBAHUS
BbIpaboToK [79].

Ha Brnaro - u TepMOgMHaMWMKy Mpouecca OKUC/IEHWS W caMOHarpeBaHus Yrns B
BbIpab0OTaHHOM MPOCTPAHCTBE 60/bLLOE BNMAHME OKa3bIBalOT YTEUKM BO3AyXa Yepe3 06pYLLEHHbIN
maccus [79-83 1 ap.]. Pe3ynbTartbl NPOBEAEHHbIX B LLAXTHbIX YCN0BUAX HAOMOAEHNI NOKasan Ha
HeoOX0AMMOCTb NOAAePXXaHUA MOCTOAHHOIO PeXKMMa NPOBETPUBAHNSA BbIPAOOTOK [84].

B o6nactn npotmnakTnKy 3HAOTEHHbIX MOXApOB HanbosbLUee YMCI0 pPaboT MOCBALLEHO
NCCNeA0BaHNIO B/IMAHUA TOPHOTEXHUYECKMX (DaKTOPOB Ha YCM0BUS CamMOBO3rOpaHUA Yrns u, B
4aCTHOCTK, 06beEMaA NOTEPb MpK BbleMke nnacTa [81, 85-90 n ap.]. O6ycNoOBMAEHO 3TO HamnpaB/ieHUe
1ccnefoBaHUiA Tem, YTO MOAABNSAIOLLEE YMCIO 3HAOTEHHBIX MOXAPOB SBNSNNCL B TOM WM MHOM
Mepe CneAcTBMEM HapylleHWin TpeboBaHMn K COONIOLEHMIO TEXHUYECKUX NapaMeTpoB OTpaboTKu
NnNacToB WM creumasbHbIX NPOGUIAKTUYECKUX MeponpuaTuii. C nepexofoM TFOpHbIX paboT Ha
rny6boKme ropm3oHTbl YacToTa BOSHMKHOBEHWSA 3HAOIEHHbIX MNOXKapoB Bo3pacTaeT. C yrny6neHmem
FOPHbIX PaboT XYALUMMU CTAHOBATCA FOPHO-reoIorMyeckKmne ycnoBms oTpaboTkM nNiacToB. VIMEHHO
YXYALEeHEe 3TUX YCNOBWI CBA3LIBAKOT C YBE/NMYEHVWEM Ha 60/bwnX rybuHax 3HAOTEHHOM
noxapoonacHoctn [91-93]. B paboTax, NOCBALEHHbIX 60pbbe C 3HAOrEHHLIMK MOXKapamu,
aHa/IN3MPYIOTCA OCHOBHbIE TOPHO-TE0/IOrMYecKre (hakTopbl, 00ycCnaBnMBalOLME BEPOATHOCTb
obpa3oBaHUsi NOTEPb YrAs M AOCTyNa K HWM BO3dyXa MNpu pa3paboTke nnacta [16, 67, 94].
MoBbILEHHAA MOXKAPOOMNAaCHOCTb KPYTbIX M1aCTOB OOBACHAETCA 3HAYUTENbHLIMW KOMMYeCcTBaMu
OoTOUTOro Yrns, TEPSEMOro B BblpabOTAHHOM MNPOCTPAHCTBE, 6GONbLUMMM NPOCOCaMN BO3AYXa,
CMo/3aHNeM MoYBbI C 06HaXKEHMEM Hepaboumx NnacToB, AeOpPMUMPOBaHMEM LieIMKOB 1 T.M. [95].

B pa6oTax [96, 97] aHanMTMYeCKn 060CHOBaHbI TaK Ha3blBaeMas KpUTMyeckas macca yris,
KpUTUYECKast MOLHOCTb Yro/IbHOro CKOMaeHus. Mpyu 3TOM Nof KPUTUYECKOW MOHMMAeTCs Takoe
3HaYeHMe MOLLHOCTY CKOMJIEHWA YIS, HUXKe KOTOPOM 3HAOTEHHbIN MOXKap BO3HUKHYTb HE MOMXET.
K HegocTaTtkam YKaszaHHbIX CMnoco60B OnpeaeneHns KPUTUYECKUX BEIMYUH ANS CKOMEHWIA
cneflyeT OTHECTU JfIMHeapu3auuio UCXOAHbIX YpaBHeHMI. OueHKa MOXeT MoSlydnuTbCA BecbMa
rpy6oi, 4To NpMBEAET K HepaunoHa/IbHbIM 3KOHOMUYECKM 3aTpaTam U YCNIOXHEHWUIO TEXHO/Or K
N Mep NPOMUMIAKTUKKL. YTONb OLEHUBAIOT MO CpefHEMY pasMepy 4acTuubl, HO Takas OLEeHKa
HenpaBOMEpPHa, TaK Kak COOTBETCTBYET MHOXECTBY Pa3/IMYHbIX COYeTaHUA (pakumii yrns (depes
OfHY TOYKY, COOTBETCTBYIOLLYIO CpejHEMY 3HAUYEHUIO KyCKa Yr/is, MOXET MPOXOAUTb MHOXECTBO
KYMYNATUBHBIX KPUBbLIX, XapaKTepu3yHOLMX rpaHyNOMETPUYECKUIA COCTaB [AMCKPETHbLIX CPen).
OueHKa BWUAHUA TPaHY/IOMETPUYECKOr0 COCTaBa Ha BEIMUMHY KPUTUMYECKOro obbema yrns
NpeLCTaBAeTCA BeCbMa BaXKHOMN.

AHanmM3 NUTepaTypHbIX WCTOYHUKOB MOKasas, UTO CYLLECTBYHOLME MPEACTaB/EHNS O
B/IMSHUM TOPHOTEXHUYECKUX W TOPHO-TFe0I0rMyecknX (HakTopoB Ha MPOLECC 3apoXKAeHWs U
pa3BMTUA OYaroB CaMOHAarpeBaHUs Yrns HeAOCTATOUHbl U HYXAAOTCH B YTOYHEeHUU. PelueHue
TakoW 3afa4n OTKPbIBAeT MepcrekTnBy 060CHOBATb MPUHLMIMbLI YrPaBIeHUs M0XapoonacHOCTbIO
rOpHbIX BbIPabOTOK 3a CYET BblGOpa paunoHa/IbHbIX NapamMeTPOB OCHOBHbLIX W BCMOMOraTe/lbHbIX
ornepauuii BbIEMKK nacTa.

1.2.4 CyulecTByloume NpeacTaBneHNs 0 BIMAHUN reOMeXaHNYeCKuX v
asposI0rmMyecKmx npoLeccoB Ha hopmmposaHme NMNO3I

C noOMOWb0 COBPEMEHHbLIX MeTOOB WCCMefoBaHWS CTPYKTYp yrna  (paccesHus
PEHTIEHOBCKMUX Jly4eil U HEMTPOHOB MOA OGOMbLUMMU U MaSibIMU Yriamu, TPaHCMUCCUOHHON U
CKaHMPYIOLLEN 3NEKTPOHHOM MUKPOCKOMMK, cneunansHo co3gaHHbIX B MMKOIM PAH npubopHbIX
KOMMJIEKCOB W T.M.) BNEPBble NONy4YeHbl JaHHbIe 0 CTPYKTYpax yriei B 061aCTAX HEO4HOPOLHOCTH,
3N1EKTPOHHOM MOTHOCTW U CTENEHN KOBAJIEHTHOCTU XMMUYECKUX CBSI3ER, T.e. AeDEeKTOB TBEPAOro
Tena - Yrna Ha pasHbixX ypoBHSX [98].

Vckonaemble yrnv SBNAKOTCH  C/IOXKHBIM - MPOAYKTOM  A/IMTE/IbHOrO  BO3AENCTBUA  Ha
pacTuTe/NbHble CUCTEMbI TEKTOHUYECKOr0, BMOMOrMYECKOro 1 XMMNYECKOro (hakTopoB B YC/TOBUAX
BbICOKMX TemnepaTyp W BHELIHMX fAaBieHnin. Kpome TOro, Haxofscb B COCTaBe FOPHbIX MOPOA,



Yro/ibHble NacTbl MOABEPra/MCb U PErMOHA/IbHBIM U3MEHEHUAM, O6LMM NS COOTBETCTBYHOLLMX
Y4YaCTKOB 3eMHON Kopbl. B pe3ynbTate B YrofibHbIX MacTax pasBuBasiaCb TPELUMHOBATOCTb -
3HAOreHHas, 0O0YC/MOB/IEHHAA W3MEHEHWEM MOJIEKYNAPHOM CTPYKTYpbl Mpu  yraegukaumm, w
9K30reHHasi, CBA3aHHas C TEKTOHMYecKMMM npoueccamu. B uTore yronb cHopMupoBaics Kak
C/IOXKHas CUCTeMa, CTPYKTypa KOTOPOM He MOXEeT OblTb oOnpefefieHa OAHO3Ha4HO. [pu
PacCMOTPEHUN €ro CTPOEHUS YC/IOBHO MOXHO 06CYXX[JaTb TeOPeTUYEeCKMe acreKTbl CefytoLmx
YPOBHEIA:

-MaKpOCKOIMMYECKOr0,  XapaKTepusyrlowero OTIMYMMble MO0 BHELUHEMY  MpPU3HaKy
0COBEHHOCTU CTPOEHUS YrNid, OO6YC/OB/IEHHblEe COCTaBOM, (OPMOA M B3aMMOOTHOLUEHMEM
crnararoLmx ero npocTbIX UHIPeSUEHTOB;

-MVKPOCKOMUYECKOr0, KOTOPbIM OMpPefensatoTcs neTporpapuyeckme KOMMOHEHTbI; OH
CPaBHUTE/IbHO XOPOLLO M3y4eH NeTporpauyeckumy MeToamu, HO €1abo XUMUYECKUMU, (PU3MKO-
XUMUYECKUMMN 1 (IU3NYECKMU;

-HaAMO/IEKYNAPHOI0, B KOTOPOM MpegnosiaraeTcs CyLlecTBoBaHNe 06 beJUHEHNIA MOJIEKY/ B
nayku, rnodynbl, PUPUANBLI 1 APYrue accoumalmu;

-MOJIEKYNAPHOTO.

OCHOBHble 3/1IEMEHTbI Yr/ieil: OpraHNU4Yeckoe BeLLeCTBO, MUHepasibHble NPUMECK, rasbl U
Bnara. OgHUMM 13 OCHOBHbIX XapaKTEPUCTUK NPUPOLHONA CUCTEMbI «YrO/b-ras-npupogHas Bnarax»
ABNAOTCA BHYTPEHHee CTPOeHMe W CBOWCTBa MOBEPXHOCTM BbICOKOMOPUCTOro COpbeHTa - yrns,
onpegensieMble MHTEPBA/IOM CTPYKTYPHbIX BEeIMUMH, Pa3/MuYaloLLmMxcs Mexgy co60i Ha natb
nopsiakos (0T 10° go 10 cm) [99].

MopuncToCTb OMpefenseTcs Kak OTHOLLIeHWe 06beMa MOPOBOr0 MPOCTPaHCTBa K 06LeMy
06beMy cpefbl. Y[enbHas BHYTPEHHSS MOBEPXHOCTb (OTHOLUEHWE BHYTPEHHEN MOBEPXHOCTYU
TBEPAOW (hasbl K 06LLEMY 06bEMY) MMEET Pa3MEPHOCTb, 06PaTHYHO A/MHE. Pa3mepbl 1 (hopMbl MOP
B MCKOMAaeMbIX YrnsX O4YeHb pasHoobpasHbl, MO3TOMYy /0basd WX Knaccupukaums no 3TuM
napaMeTpamMm HOCWUT YCNOBHbIA XapakTep, XOTS pa3paboTaHbl METOAbl OLEHKM MIOTHOCTU
pacrnpefeneHus nop no pasmepam. [MycTOTbl B WCKOMAEMbIX YrfisiX MOPKOIOrNYecKn 1
reHeTUYeCKu NOAPa3feNAtoTCA, Kak y)Ke 0TMeYasiocb, Ha CTEPEONOpPbI U TPELLMHbI. epBble UMeT
Onn3KmMe pas3mepbl MO BCEM TPEM HarpaBfiEHUSM W3MEPEHWUA, & UX BEeNIMYMHbI OT/IMYAKTCA OT
pasMepoB 06Pa3yHLLMX MX CTPYKTYPHbIX 3/1EMEHTOB Ha OfMH Nopsaok. Hanbonee 060CHOBaHHaS
Knaccuukaumsa NPUPoLHbIX YrofibHbIX MOp npuseseHa Ha puc. 1.3 [98].

(o]
MpupoaHble NycToTbl pasmepoM cBbile 1000 A B MCKOMaeMbIX Yrnsx NpefcTaBfeHbl B

OCHOBHOM TpeLUMHaMK, Y KOTOPbIX BEMYMHA OAHOMO 3USIHUS HA HECKONIbKO MOPSAKOB MeHbLLIE
[BYX OCTa/lbHbIX pa3mepoB. ckonaemble Yram UMerT A0 9-12 CUCTEM 3H/OTEHHbIX U 9K30TeHHbIX
TPEeWWH, MNo-pasHOMY OPUEHTUMPOBAHHLIX B MPOCTPAHCTBE W  PaCUNEHSAOWMX Yrofb Ha
MaKPOCTPYKTYPHbIE 3/1EMEHTbI C Pa3/IMYHbIMI KPYMHOCTHIO 1 (hopMamu. DNEMEHTbI, Ha KOTOpbIe
Yronb pacrnafaeTcs npyv MeXaHUYecKOM BO3[AENCTBUM MO MIOCKOCTSM eCTECTBEHHbIX TPELLMH,
MMeoT pa3Ho06pasHyto (hopMy: MpM3MaTUYecKyto, NUpaMuaanbHyt0, FNa3KoBYH, OCKOMOYHYIO,
NNacTUHYaTY0 U uronbyatyto. O pasmepax (KPYMHOCTW) 3TUX 3NEMEHTOB CyAAT NO CPeAHeMy
PACCTOSHMIO MEX/Y TPELLMHAMM, KOTOPOE AN Pa3HbIX TUMOB HAPYLLEHHOCTW Yr/ieil COCTaBNSET OT

0,81016 A.
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Puc.1.3. Pa3vep [JeeKTOB B WCKOMAeMbIX YIrAAX W nNpegenbl UX MNPAMbIX
nccnegosaHuii (no B.Metepcy, X.FOHTreny, A.T.AinpyHn n B.B.Kuptokosy)

Coobujatouimecs nNpupoAHbIe Makpomopbl W TPewWwWHbl MPeacTaBnAoT  3PheKTUBHOE
NMopoBOe NPOCTPAHCTBO Yr/if, B KOTOPOM MPOTEKAKOT (PU3NKO-XMMUYECKME npoLecchl. MprpoaHble

[o]
YrofibHble Nopbl, MMetoLme anameTp Gonee 10 A, BMecTe C TpeLMHamMu 06pasytoT CHOXKHYH

rasorngpoAMHaMmMyeckyro CUCTeMY B Yro/lbHOM Maccuee. B nocniefiHem B 3aBUCUMOCTM OT pas3mepa
nop, CTeneHW 3anofHEHUS WX MPUPOAHOW BNaro M BeUYMHBI [aBMEHNS MeTaHa BO3MOMXHb
pas/inyHble PeXXNMbI ABVKEHUS rasa: 0T MOJIEKYNAPHON Anddy3un fo TypOyneHTHON punbTpauun.
TakuM 06pa3oM, YCTaHOB/MEHO, YTO MPUPOAHbIE MOPUCTOCTb U TPELMHOBATOCTb SBMSKOTCA
OCHOBHbIMW  XapaKTepUCTUKaMM  WUCKOMAaeMbIX  Yrnei, Onpesenstowummn  KoNneKTopcKue,
(hUNbTPaLUMOHHbIE W MPOYHOCTHLIE CBOMCTBA, a TaKXe NPOTEKAaloLWMe B HUX TePMOAMHAMUYECKMe
npoLeccl.

HekoTopble wccnefoBaTenn nosiaraldT, YTO OOPYLUEHHbIE MOPOAbl ABMAAKOTCA MOPUCTOMN
NPOHULIAEMOI Cpefoi, Yepe3 KOTOPYH (hUIbTPYeTCS OCHOBHAasA 4acTb yTeyek Bo3gyxa. B paboTtax
[84, 100-102] oTmeyaeTcs, UTO «...BblpabOTaHHOE MPOCTPAHCTBO MPeACTaBNseT cO60M NOPUCTYHO
KpYNHOG6/104HY0 cpefy 6ecnopsafoYvHO CTPYKTYpPbI, MO3TOMY ero MOPUCTOCTb BbILLE, YEM Y Cpej, C
OLHOPOZHOM CTPYKTYPOI». TN CBEAEHNS OblIN NONYyYeHbl NPEUMYLLECTBEHHO Ha LaxTax Yexuu,
Cunbrpn n KasaxctaHa npu pa3paboTke MOLUHbIX M1acTOB, HEPEAKO NPV MOCMOMHOW NX BbIEMKE.
Ans  pu3nyeckoro MoAenMpoBaHus aspofMHaMMYECKMX TMOTOKOB B TakOW cpefe LUMPOKO
NPUMEHSNN TpaBuii nnn NofobHbIe eMy mMaTepuasbl. Takoi NOAX04 UCMO/b30BaH B AECTBYHOLLEM
HOPMaTVMBHOM [OKYMEHTE M0 OLEHKE MOXapHOM 0NacHOCTU BbIEMOYHbIX Nosei [61]

MHorve aBTopbl BbIpaXXatoT MHEHUE O TOM, YTO «...HaUMeHee YNJ0THEHHas 30Ha
06pyLLUEHNA MOPOS pacnosiaraeTcs y noysbl BbIpabOTaHHOr0 NPOCTPAHCTBA U YNIOTHEHME
MocTerneHHO BO3pacTaeT no BbicoTe....» [80, 103 u ap.]. Mpn 3TOM OHW UrHOPMPOBASIN
pe3y/nbTaTbl LWAXTHbLIX U 1a60PaTOPHbIX 3KCNEPUMEHTOB, CBUAETENLCTBYIOLLME O MOHUKEHHOM,
MO CPaBHEHWIO C pacHeTHbIMU 3HAYEHUAMU, BbIAENEHNN MeTaHa B 06pYLLIEHHbIX NOPOAaX.



BcnencTteue 3TOro yronb, 0CTaB/eHHbI Ha MOYBe NacTa, NPeACcTaBAANM B BU/E CNOS C
BbICOKMMU (PUNbTPALMOHHBIMI XapaKTepUCTMKaMU, Kyfa Noj AeiCTBMEM [enpeccun nocTynaeT
BO3ayX. Vcxoas 13 aTUX NpeacTaBeHWit, pa3BuTre NpoLiecca CaMoHar peBaHwsi CBs3blBa C
OTBO/IOM TEM/OTbI 3a CYET (IUNbTPALIMOHHbIX YTeYeK BO3yXa B BbIpab0TaHHOM NPOCTPaHCTBE
[2]. Mpwn 3TOM NoKa3aTeNb MPOHULLAEMOCTU Cpe/bl NPUHMMANN NOCTOSHHBIM, U30TPOMHbIM, a
CKOPOCTb (PMNbTPALIMOHHOIO NOTOKA NPOMNOPLMOHaNbHOW NMOPUCTOCTY NMOPOA.

[ns onpefeneHuns ytevek Bo3dyxa yYepes BbipaboTaHHOE MPOCTPaHCTBO UCMOMb3YHOT
3KCMEPUMEHTA/IbHO YCTaHOB/IEHHbIE 3aBUCUMOCTH, NOJTyYeHHbIE NyTEM MOAENMPOBaHNS
HarMopHbIX MOTOKOB BO3[yXa B rPaBUIAHO-LLLEGEHOYHO Cpefe Ha CTEHAE KOpo6UaToi opmbl
[104, 105]. Takomy noaxoay K MOAENMPOBAHUIO NPUCYLLM CnefytoLme HegocTaTku. Het
COOTBETCTBMS KMHEMATMYECKMX BA3KOCTEN MOLENMPYEMOI 1 peasibHOM ra3oBoii cpefbl, Tak Kak
B 060M1X CNy4yasX 1CMosb30BaH BO3AYX, YTO OMpeAensieT 3Ha4UnTe IbHbIE KOIMUYECTBEHHbIE
MOrpeLLHOCTN NPy onpeseneHnn CKopocTen (ubTpaummn. He cobnogeHo reomeTpruyeckoe
nogo6ve Gopmbl 1 pasMepoB MycTOT, 6/10KOB (KYCKOB) 06pYLLEHHbIX MOPOS, UX
NPOCTPaHCTBEHHOW OPUEHTALMM B HaType U Mofenu. V3 aToro cnegyet, YTO UCMO/b30BaHHas
npu pa3paboTKe HOPMATUBHOIO JOKYMeHTa [61] MeToAMKA MOLEIMPOBaHUA HEBEPHO OTPaXKaeT
MexaHu3M POpPMUPOBaHUA yTeueK BO34yXa B BbIpabOTaHHOM NPOCTPAHCTBE N HYXKAAeTCs B
YTOYHEHUMN,

Mpy «OLUEHKe 3HAOreHHOM NOXKapoonacHOCTM 30H re0/I0rMyYeCKNX HapyLLEHNIA»
paspbIBHOIO TUMa TakXKe UCMOb30BaH rOPHO-CTATUCTUYECKUIA METO, YUTEHbI CriefytoLue Tpu
rpynnol hakTopos [20]. CKNOHHOCTL YI/s K CaMOBO3rOpaHuio, BK/IHOYAKLLas: 06beMHYHO [0/1H0
Cepbl B Yr/e; 30/1bHOCTb YIrNs; MapKy Yris; KoahuuneHT anddysnmn Kucnopoaa B nopbl yris.
"eonornyeckune ycnosus 3aneraHns nnacta: MOLLHOCTb N1acTa; aMnanTyLy nepemMeLLeHuns
nnacta rno BepTUKaIN; aMnMTyAy CMeLLeHns naacTta no HopMau; yron, 06pasoBaHHbIiA
NNOCKOCTAMMW NiacTa u CMeCTUTENs; Yron nafeHns naacrta, NoJHOTY BbleMKW YI/isi. Y CloBus
aKcnnyaTauum nnacta: CKOpoCTb NOABUraHWs OUYMUCTHOMO 3a605; KOMIMYECTBO MOAaBAaeMOro B
3a60li BO3ayXa; CXemy NPOBETPUBAHNS; CNOCO6 OTOONKM Yrnis; cnocob ynpaBneHUs ropHbIM
[laB/IEHNEM; HA/InYMe LIeNINKOB Yris. B MeToAMKe paccmMaTpmBatoTCA TO/IbKO OUYUCTHbIE
BbIPabOTKK, a 419 NOATOTOBMTE/bHBIX MPOrHO3MPOBaHNE He NpPeayCMOTPEHO.

BbinosnHeHHble coTpygHukammn JoHHTY (AM) nop pykoeBoactBoM npodeccopa M.T.
360pLumKa paboTbl [106-108] NO3BOAMAN YCTAHOBWUTbL, UYTO B 30HE MOJHbIX CABUXXEHMIA NOPOAbI
NPeLCTaBNAT COO0M paspyLUeHHYI0 TpeliMHamMu Cpefy, HacnefytoLlyro TEeKCTYpHble CBOWCTBA
HETPOHYTOr0 MaccuBa, pPacKpbiTUe TPewmMH He3HaumTenbHO. LLlaxTHble  3KCMEepUMEHTHI,
BbINO/IHEHHbIE MpY pa3paboTke nnacToB JJoH6acca, Mokasain, YTO B 30HE MOJHbIX CABVKEHUMN
ke Mpy cnabblX BMeLLaloWwmMx Mopodax COXPaHAeTCcs YropsgoyeHHas CTPYKTypa MaccumBsa.
TONbKO HEeBGONbLLOW CMO 06PYLLEHHBLIX NMOPOA HEMOCPEeLCTBEHHON KPOB/M (MPUMEPHO pPaBHbIiA
MOLLLHOCTWN BbIHYTOr0 nacra) uMeeT GecrnopsfoYHYH0 CTPYKTYPY M3 MeNKOApOo6/eHbIX YacTul,
O[JHaKo Npw [eiicTBUM BeCbMa He3HauUTe bHbIX Harpy3oK oH ynnoTHaetca [109]. UrHopupoBaHue
3TUX 0COBEHHOCTEN (hOPMMPOBaHMS NONOCTEN B BbIpabOTaHHOM MPOCTPAHCTBE MOXET NPUBECTU K
3HaYMTeNbHbIM OLIMOKaM MpWY OMNpefeNieHnn pasmMepoB MOXKapoornacHbIX 30H. Takum 06pas3om,
BOMNPOC 0 MYTAX ABWKEHWS BO34YyXa K MecTaM pacrosioKeHus yris B BblpaboTaHHOM NPOCTPaHCTBE
ABNAETCA QUCKYCCUOHHBIM U HY)KARETCA B A0NONHUTE/bHbIX UCC/ef0BaHUAX.

HanpspkeHHO-4e(hopMMpoBaHHOE COCTOSIHME YrO/IbHOMO MacTa U BMELLaroLmMX ero nopog,
0COGEHHO B 30He MJaBHbIX MPOrM6OB C/I0EB KPOB/W, OMpefensieT BaXKHble MOMEHTbI
(hopMMpOBaHMSA MOXapoomnacHbIX 30H B TOPHbIX BblpaboTkax. OfHaKO B WCCNeA0BaHUSAX,
CBAI3aHHbIX C PACKPbITMEM MPUYUH CaMOHArpeBaHUA 1 BO3ropaHus Yriis UM He YAeneHO LO/HKHOrOo
BHUMaHWsA. HeT CBeAieHNA 0 XapaKTepe WM3MeHeHUst HanpsXeHHO-4e(hOpPMMPOBAHHOIO COCTOSIHUSA
(HAC) nopapaboTaHHOM CNOMCTOW aHW30TPOMHOW TOJWM TOPHbLIX MOPOL Haf BblpabOTaHHbLIM
MPOCTPaHCTBOM.

AHann3 nuTepaTypHbIX UCTOYHMKOB, NMOCBALEHHbIX NUCCeA0BaHNIO CBA3W CAMOBO3rOpaHus
YINs N reoMexaHU4eckmx MpoueccoB B Mnactax M BMeLjaowmx rnopojax, Nno3soNseT cAenarb



3aK/Il0YeHNe O MPOTMBOPEYMBOCT U HEOMpeAeNeHHOCTY CYLLUECTBYHOLMX NpeAcTaBneHunii. B
NepByr ouepeab TPebyeTcs YTOYHEHWEe 3aKOHOMEPHOCTel paspylleHus yrnis B nactax, W
(hopMMpoBaHMst B TO/LLE MOPOJ KaHanoB [ANs TPaHCMOPTMPOBKM ra3006pas3HbIX MPOAyKTOB
OKMCNEHNs 1 Bo3ayxa. HeobXxoAMMo M3yunTb, MexaHW3M 06pa3oBaHMs MyCTOT B BblpaboOTaHHOM
MPOCTPaHCTBE /1aB C YY4ETOM CKOPOCTM OYMCTHbIX 3a60€B, NMTONOMMYECKOrO CTPOEHMS TONLM
MopoA KPOBMM, XapaKTEPUCTUK OKOJOLLTPEKOBbIX COOPY)KEHUA U HecTabU/bHbIX FOPHO-
reoflorMYyeckMx  YC/OBWIA  3a/seraHnsi  MNnacToB; pa3paboTaTb  OCHOBbl  MPOrHO3KPOBAHNS
M0XKapoonacHbIX 30H B BblpabOTaHHOM MPOCTPAHCTBE BbICOKOHArPY>KEHHbIX flaB. ATO MO3BOMMUT
CCNeaoBaThb MapaMeTpbl [ABVKEHWS BO3AyXa B BblpabOTaHHbIX MPOCTPAHCTBAX /laB U 3a KPenbto
MOArOTOBUTENbHLIX BbIPAbOTOK. OCOGEHHO BaXKHbLIM MpPEeACTaBMSeTCA MCCNefoBaTb YCOBUS
BO3HVMKHOBEHWS 04YaroB CaMOHarpeBaHUs Yrns B 30HaX Heynpyrux Aeopmauuii  B61M3N
nepeceKatoLLMX reoormyeckmne HapyLLeHns NoAroToBMTEbHbIX FOPHbIX BbIPaOOTOK.

1.3 Mpo6nembl, CBSi3aHHbIE C MPOPUIAKTUKON 1 TyLLEeHEM NOA3EMHbIX 3HAOTNeHHbIX
NoOXapoB B TPYAHOAOCTYMHbIX MecTax

Ha ocHoBaHMM 0606LeHMS coflepyKalleiics B IMTEPATYPHbIX UCTOYHMKAX MH(OpPMaLun He
YLAeTCs Co34aThb Le/lbHYH KapTUHY B/IMSIHUA FTOPHOTEXHWYECKMX U FOPHO-Te0/10rMyYeCcKMX YCN0BMit
OTPaboTKM YrofibHbIX M1aCTOB Ha (HOPMMPOBAHME OYaroB CamMOHarpeBaHWsi M BO3ropaHus B
NoA3eMHbIX BblpaboTKax. cxoas 13 npefcTaBieHnin 0 NpoLecce camoHarpeBaHus yris, cnefyeT B
MepBylt0 O4Yepedb COCTaBUTb MpeACTaBleHMEe O BO3MOXHBIX KaHanax [ABWKEeHUS BO3fyxa B
Bblpab0TaHHOM MPOCTPaHCTBE WM 33 KPerbko, a Takke O ero guabTpauum vepes paspyLleHHble
nopofbl. OfHaKoO BCNeACTBME HEAOCTYNHOCTU 3TMX MECT CYLLEeCTBYIOT BeCbMa MpPOTUBOPEUMBbIE
CBefleHMs O XapaKTepe [ABWKEeHWs B HUX Bo3dyxa. [pyv OLEeHKe 3HaYeHUs reomMexaHU4ecKnx
(hbakTOpOB CnefyeT 006paTUTb BHMMaHWe Ha WCMO0Jb30BaHWE MpU CO3L4aHWUM  (IU3NYECKUX U
maTemMaTU4ecKnx Mofefel 04aroB caMoHarpeBaHUs YCTapeBLUMX MPeACTaB/NeHWin O COCTOSHUM
rOPHbIX NMOPOJ B BbIpaboTaHHOM NMPOCTPaHCTBE.

BbINOMHEHHDBIV aBTOpaMM aHa/IM3 Xo4a MKBUAALMN CNOXHbIX aBapWil Ha YTO/IbHbIX LLAXTaxX
YKpanHbl NoKasasl, 4YTo B BbIpab0TaHHOM NPOCTPaHCTBE /f1aB, 0TpabaTbIBatOLLMX NAACTbI NOOroro
N HaKNOHHOIO MajeHuns, ovarn ropeHnss MeTaHa pacnosnarajmcb Ha YAaleHUU He NpeBblatoLLeM
Lar nocaflku OCHOBHOW KPOB/M, a FOPeHWe Yrns N [epeBAHHbIX 3/1eMEHTOB Kpenu (KOCTpbl,
OpraHHble pagbl U 4p.) Ha eLle MeHbLem pacctosaHum [110].

[ns Bbl6opa HanpaBneHWn fabHeALWnX UcCnefoBaHNn NCNONb30BaH CUCTEMHBIN MOAXOA,
OCHOBbl KOTOPOr0 MPUMEHWUTENILHO K pa3paboTke YrofibHbIX MECTOPOXAeHWI pa3paboTaHbl B
HaumoHansHom MopHoM YHusepcuteTe [111]. O606was gaHHbIE 06 YCNOBUAX BO3HUKHOBEHNSA ©
NNKBMLAUMM  SHAOTEHHBbIX [MOXKApoB, a TaKXe CBeAeHUs W3 fMTepaTypHbIX WCTOYHUKOB,
N3MeNbYEHHbIV Yroslb MOXHO MPeACTaBUTb Kak CUCTEMY MaTepuasibHbIX 3/1EMEHTOB, HAXOAALLMXCS
B OTHOLLEHMSX U CBA3SX MeXAy COO0iM 1 oKpyxatowlel cpefoi. OCHOBHbIE 3/1EMEHTbI CUCTEMbI
"M3MeSIbYEHHbIN Yrofib" — YacTuUbl YrAs C NOPOAHBIMK BKIOYEHUAMW, a TakxKe 3arno/fiHAoLWwme
NPOCTPAHCTBO MEXAY YacTULLaMU a3 v XXUAKOCTb.

[nsi cMCTeMbl XapakTepHbl TPU TUMNa COCTOSHUS:

- HOpMa/bHOE COCTOSIHME, KOrja OHa HaxoguTcs B paBHOBECUW, B TOM 4uche
ANHAMUYECKOM;

- OMacHoe COCTOsHMEe, KOrfa 13-3a BHYTPEHHMUX COObITUIA MW BHELLHWUX BO3AENCTBUIA OHa
BbIXOAWUT W3 PaBHOBECHOIO COCTOSHWSA, 3TO COCTOSIHME MOAAAETCA MPOrHO3MPOBaHUIO U
yrpaBnseMo, He NpeacTaBnseT HeNocpeACTBEHHOM Yrpo3bl 41 NOAEN;

- aBapuiitHoe COCTOSHME — HEMPOrHO3MPYEMOEe Y HEKOHTPOIMPYEMOe nepepacnpeseneHune
3HEpPrum B CUCTEME, CBA3AHHOE C Yrpo30K AN MHOAEN U C MaTepUasbHbIM YLLIEPOOM.

Mpeobpa3ys N3BECTHYIO AeUMHULMIO aBapuK, 3HAOMEHHbIA MOXKap MOXHO paccMaTpuBaTb
KaKk  HeCaHKUMOHWPOBaHHOe, HEKOHTPO/MpYEMOEe  MpeBpalleHve W nepepacripegeneHme
COAep>KaLLeincs B yrie sHeprum, CBsi3aHHOe C MaTepuasibHbIM YLLEeP60M UK Yrpo30id AN XKU3HN U
34,0P0OBbS FOPHSKOB.



3menbYeHHbIN Yrob B NpoLEecce BeAeHUs ropHbIX paboT 06pasyeTcs A0BOJSIbHO YacTo, HO
He BCerga B HEM NPOUCXOAMT camOHarpeBaHve UM camoBo3ropaHune. ViHmyumnpyrowme cobbiTus 1
YCNOBMA MOTYT 3aK/KUaTbC B KAaKOM-/IMO0 HapyLeHWW TEXHOMOrMM BbIEMKW YINs, Hanpumep
OCTaB/MIEHMN CBEPXHOPMATMBHBLIX MOTEPb B BbIPAOOTAHHOM MPOCTPAHCTBE; OTKa3e TEXHUYECKUX
CPeACTB, K MpUMepy, OTCYTCTBUM BOAbI B MNOXXapPHO-OPOCUTENIbLHOM TPYO60ONPOBO/E; BO3AENCTBAM Ha
CUCTEMY Kakoro-nmbo MPUPOAHOrO SIBMEHWUS, TaKOr0 KakK TEKTOHMYECKOE HapylleHwe nnacTta, a
TakXKe B COYETaHUM 3TUX (PaKTOPOB.

Mpun NonbITKe cUCTeMaTU3aLMM CBEAEHUI O CUCTEME, ee anemeHTax (Tabn. 1.6) BbisgBMACA
[IBOMNCTBEHHbIN XapaKTep BAMSAKOLWMX (haKTOpPOoB. B 3aBMCMMOCTU OT KOHKPETHOW CUTyaLuu OHU
NPenaTCTBYHOT UK CNOCOOCTBYHOT ONACHOMY COCTOSIHWMIKO CUCTEMbI, CIeA0BaTE/IbHO, YIPaB/sAs UMK
MOXXHO MpeaoTBPaTUTL aBapuio.

Tabnnua 1.6 - OCHOBHbIe NCXOAHbIE XapaKTEPUCTUKN CUCTEMbI U €€ 3/IEMEHTOB KaK

(haKTOPOB Yrpo3bl UM 6e30NacHOCT

XapaKTepucTnKa

| MposiBneHune thaktopa yrpo3ssl (a) nnm 6esonacHoctu (6)

XapaKTEPUCTUKN CUCTEMbI

Popma, pasmepsbl,
nnowaas noBepxXHOCTH

a) OnpeaenstoT YCNoBUS KPUTUYECKOW Macchl (06bema), nioLla-aei
MOBEPXHOCTEN KOHTAKTOB (TENIOMacCO0OMeHa) C BO3AYLLHOW Cpeaoi
6) Mpn HegOCTATOUHBIX pa3Mepax ¥ NOLWaasX He BO3HMKAET ONacHOro
COCTOSIHMS

["paHynIoMeTprYeCcKunin
COCTaB 3/1IEMEHTOB,
MN0THOCTb, BINAHMWE
FOPHOrO0 AaBneHuns,

CTPYKTYpPa

a) Hannume menknx yactuu, yrns n paspbiXaeHne crnocooCcTByOT
(brnbTpaLuumn Bo3ayxa, NOBbILLIEHHOM TEMNOreHepaLMm

b) MpeobnagaHme KPYMHbIX YaCTULL, cerperaums 1 ynaoTHEHME YTO/bHbIX
CKOM/EHWIA CNOCOOCTBYHOT CHUXKEHMIO CKOPOCTM €ro OKMUCNEHUS,
MNPensaTCTBYHOT CaMOHAarpeBaHuno yrnis

Bnara

a) YCKOpSET peakLummn B MUHEPa/IbHbIX MPUMECSX 1 OpraHNYecKoi
COCTaB/MSAOLLEN YIS, CNOCO6CTBYET APOBNEHMIO YIS U NOPOAbI,
p6ecrneynBaeT BbIHOC 6a/iNaCTHbIX BELLECTB, YTO COKpaLLlaeT
MHKY6aLMOHHbIV Nepuog

6) B NNEHOYHOM ¥ KanuANSAPHOM BUAE NPerpaxaaeT AOCTYN KUCIopoaa K
VIO, NPy (ha30BbIX MPEBPALLEHNSX CIOCOBCTBYET OXNXKAEHMIO YIS,
pepbIBaeT ropeHmne

CocTaB rasoBoi cpefpl

a) Knucnopog MHULMMPYeT camoHarpeBaHue yris

6) A30T, MeTaH, BOAsHbIe Napbl, NPOAYKTbl OKUC/EHNSA BbITECHSIOT U3
BO3/yXa KNCNOPO/, TOPMO3s CKOPOCTb peakLiMn, CnocobeTBYHOT 0TBOAY
Tenna u3 CKomnaeHms

Temnepatypa
BMELLAOLLEr0 MacCcuBa,
ero Tens0NpoBOAHOCTb

a) C rnybuHon TensioBoi (hoH NPUBMKaeTCA K KPUTUYECKON TemMmepaType,
BO3pacTaeT 3HEepPrus MOEKYN KACN0POAa, HU3Kas TENIoNPoOBOLHOCTb
Mopof NPensTCTBYeT KOHAYKTUBHOMY OXNXKAEHUIO YIS

6) CHMXXEHME TeMnepaTypbl 3aTOPMAaXKMBAET NEepexos B 0nacHoe COCTOsAHUe

XapaKTepucTVKN 31EMEHTOB CUCTEMbI

Pa3mepbl YacTuL,
MPOYHOCTb
(Apo6MMOCTb)

a) Hn3kas NPOYHOCTb YIS, BbICOKAs APOOMMOCTL CNOCOOCTBYHOT
M3MENbYEHWIO YISt U ero CaMOHar PeBaHuIo

6) BonbLUuas NPOYHOCTb U HM3Kas AP0OUMOCTb NPENSTCTBYHOT 06Pa30BaHNI0
MENoun

XMmnyeckas akTuB-
HOCTb BELLEeCTBa,
MOPUCTOCTb

a) BbICOKME XMUYeCKasi akTUBHOCTb M MOPUCTOCTb, CMIOCOOCTBYHOT
peakumn yris ¢ KUC/I0pOL0M

6) Hu3Kas XuMmyeckas akTMBHOCTb 1 MOPUCTOCTb CMOCOBCTBYHOT
CTabWIbHOMY COCTOSHUIO YT /ISt




BNaXHOCTb, H/IMuMe  |) YCKOPSIHOT peakLuum B Yrisix, 06ecneynBatoT COKpaLleHne

MUHEPa/IbHbIX MHKY6aLMOHHOI 0 Neproaa
MpUMeceit, 3arpsisHe-Hue [6) Cnoco6CTBYHOT NOBbILLEHUIO 301bHOCTU YIS, NperpaxkjatoT AoCTyn K
MOBEPXHOCTU VI/IH0 KUCNopoAaa, Npu (ha30BbIX NpPeBpaLLeHMsaX Boaa NPensTcTByeT

Pa3orpesaHmio, NPeAoTBPALLAOT OMacHOe COCTOSHIE

Ons  onpefeneHns  pauuMoOHa/IbHbIX — NyTeld  YnpaB/fieHNUs  COCTOSHUEM  CUCTEMb
«N3MeJIbYEHHBIN Yrofb» criefyeT 3HaTb CBA3M WM OTHOLUEHUS MeXAY 3/IeMeHTaMu U CUCTEMbI C
OKpyXatoLein cpefoii. C No3nUMIA NTIOrMKO-BEPOSTHOCTHOM Teopun 6e30MacHOCTU uccnefoBaHune
aBapUNHOCTUN CUCTEMbI CBOAMTCA K COCTaB/IEHMIO "CLiEHapUA™ caMOHarpeBaHuns yris u ero aHanuay,
nepexogy OT MCCNefOBaHUA KOHKPETHOro OMacHOro COCTOSHUA K TeM MpuyvMHaM, KOTopble
CMOCOGHbI ero BbI3BaTh, T.e. K UHALUPYIOLUM YCIOBUSM U COOLITUAM.

B 4acTHOCTW, WHULUMPYIOWMUMW COBBLITUAMU NS BO3HWKHOBEHMSI OMAacHOrO COCTOSIHUSA
CUCTEMbI «M3MeJIbYEHHbIN Yrofib» ABMAETCA COYeTaHue: LOCTaTOYHOro 06beMa paspbIX/IEHHOro
YINs, ero XMMUYecKor aKTMBHOCTW, AOCTyNa K HeEMY KUCOPOAa, BN&XHOCTU yactul yrns. bes
OZHOT0 13 3TUX NATK (HaKTOPOB CaMOHarpeBaHue yris HeBO3MOXHO, OCTa/IbHbIE NepPeYnCIeHHbIe B
Tabn. Owwmbka! VICTOYHMK CCbIIKA He HahfeH. (hakTopbl OMpeaenstoT CKOPOCTb peakuuu
OKUCNEHUS W ABNSAKOTCA  MHULMUPYIOLLMMU  YCNIOBUAMMW, pe3ynbTaTbl aHaim3a  KOTOpbIX
MOKa3bIBaKOT, UTO BCE UX MOXKHO pasfeninTb Mo Npu3Haky (PasoBoro COCTOSHWUA Ha rasoobpasHble,
XNAKMe 1 TBepable, BKIKOYas NX KOMOMHAUMK: MeHbI, CYCMNEH3MK, aspo30u, 6akTepum v T.0.

Mpy NO3HAHWM CNOXHLIX (POPM BO3HUKHOBEHWS CaMOHArpeBaroLLENCA MOXXapoomnacHOM
cpefbl B Cneumiuyuecknx noaseMHbIX YCNoBUAX CrefyeT MPOBOAUTL WCC/ef0BaHWSA Ha OCHOBE
paboyeli rmnoTesbl. B paccMaTprMBaeMOM C/lydae TakOW FMMOTE30M MOXET CNYXWUTb (PU3NYecKas
MOZe/b NpoLiecca caMoHarpeBaHus yris B ropHbIX BbipaboTKax.

B KkauyectBe pabouyelt runoTesbl PacCMOTPEHO Mapasie/lbHoe TeyeHUe XUMUYECKMX U
OMOXMMUYECKUX peakuuidi B yrne W paccesHHoW B Hem nopoge (tabn. 1.7). Mpu 3tom
OMOXMMMYECKME MPOLECChl B TOPHbIX BbIpaboTKax HOCAT MOAUMHEHHbIA XapakTep TakK Kak A/
pasBMTUA GakTepuii Heob6XoAUMbl AMOKCWA Yrnepoja W BOAa, KOTOpble B TOPHOM Macce
NOSB/AKTCA TO/IbKO MOC/E OKUCNEHNSA YINA UK MOPOL, He BCErfa caMoBO3ropaHue NpoucxXoauT B
nupuTocofepXxalmx nopogax. Mpouecc camoHarpeBaHUs yrnis yCf0BHO pasfesieH Ha ChnefyroLyme
aTanbl:  MHULMUPOBaHWe,  OOYC/IOB/IEHHOE  M3MESIbYeHMEM  YINA;  HarpeBaHWe  Mpw
HU3KOTEMMEePaTypHOM OKWUCIEHUA U OMOreOXMMUYECKOM BbILe/laYMBaHUN COAePXalmnx MnmpuT
BK/IKOUEHWIA; CyLIKa M AM(dY3MOHHOE CaMOHarpeBaHue yris, nepexoasiiee B BO3ropaHue.

OO6O06LLEHHBIN "CLeHapWn™ CTaaniA 3apPOXKAEHNA U Pa3BUTUA aBapun NPeLCTaB/ieH Ha CXeme
(puc. 1.4), rpe paccMOTpeHbl MOMEHT BO3HWKHOBEHWSI YCNOBWIA [NA 3aPOXAEHUS U NepPUof
OMacHoOro COCTOSIHAA — pasBUTMSA oOdvara cCaMoHarpeBaHUs [0 [OCTVXKEHUS  KPUTUYECKOWA
TemrnepaTypbl, Nepros caMoBO3ropaHua yris, T.e. nepexoja OnacHoro COCTOSHUA B 3HAOMEHHbIN
noXap. YNpoLleHHO MoKa3aH 3Tarn pasBuTUs o4vara ropeHuns, Korga nkeuaaumsa noxapa CBoAUTCS
K M30/19411 aBapUnHOTO y4acTKa.

OcHOBbIBasiCb Ha M36paHHOW rMNoTe3e, oYar camoHarpeBaHust Yrfis paccmMaTpuBaeTCs Kak
yrnpaenseMas npupogHas TpexdasHas cuctema C OnpefeneHHbIMU BHYTPEHHUMW napameTpamu
(rpaHynOMETPUYECKNIA COCTaB YINen, UX XMMUYECKME COCTaB U aKTUBHOCTb, KPUTUYECKUIA 0ObEM,
B/IKHOCTb, Fa30BbliA HAMONHWUTENb MYCTOT) Y BHELUHWMM CBA3SAMU (Macco- TennoobMeH, CUI0BOe
BO3[ENCTBME HA YrofibHoe BewlecTBo). O606LLEHNE WM aHaIM3 NNTEPATYPHOM U CTaTUCTUYECKOM
NHOopMaL MK MOKa3aIn, YTO HaMeHee U3YYeHHbIM ABMSKOTCSA NMPOLECCHI, MPOUCXOAALLME HA CaMOM
NnepBoOM 3Tare - MHALMNPOBAHWN.

Tabnuua 1.7 - PU3NKO-XMMUYECKMEe MPOLECChI, MPONCXOASLLME NPU CaMOHar peBaHumn

yrns B N0A3eMHbIX FOPHbIX BbIPaboTKax

JTans.l CoctaB TpexjasHOoi cucTembl P U3NKO-XMMMYECKMe NpoLiecchl B
cucteme




WHuummposaHmve npu | -yrnepos (yrosnb) -MexaHunyeckas AeCTpyKLms nnacra
MaTepUHCKO -MpuT (paspyLueHmne Mex- 1
Temneparype -BOJa nnactosast BHYTPUMO/IEKYNAPHBIX CBA3ENA,
maccuea -MeTaH 06pasoBaHune pagnKanos, TPELLUH)
-paspbIx/ieHne yrns
-[peHNpoBaHNe MeTaHa
Broxummyeckoe u -TO Xe u: -MOCTYN/IEHNE B YroJ/ib BO3AyXa, BOAbl,
XMMUYECKOe -Kucnopof baKTepuii
camoHarpesaHuvie 10 | -BOAa BHeLHASA (aTMocepHasn) | -OKMCNeHWe pafnKaioB
60...70 °C -6aKTepumn -pa3MHOXEeHe 6aKTepuii
-MPOAYKTbI OKUC/IEHNS -BblLLie1auMBaHNe NpUTa (XMMUYECKOe
pagukanos (B T.4. H,O, CO,) N BUOXMMUYECKOE)
-HarpeBaHue yrns
Onhdy3noHHoe -TO XXe W: -OKMCNeHe yrna
camoHarpeBaHue O | -NPOAYKTbI peakuuid (ras, -MpeKpaLeHve esTeNbHOCTM 6aKTepuii
KPUTUYECKOIA XXWNAKOCTb, TBEPAble BELECTBA) | -YBe/IMYeHMe CKOPOCTU ANDNY3NOHHbIX
Temnepartypbl -flecopbupoBaHHbIn MeTaH npoLieccos
CaMOBO3ropaHms -cnapeHve Bnaru
BosropaHue -TO Xe -BO3ropaHue cepbl, NMpuTa
-BO3ropaHune MeTaHa u yrns

Kak cnefyeT v3 aHasM3a aBapuiiHOCTM Ha LaxTaX YKpauHbl, OCHOBHOE HanpaBfieHue
1CCNeaoBaHNiA cneflyeT HanpaBUTh Ha PaspaboTKy METOAMKM NPOrHo3upoBaHus MO3 B Hanbonee
NePCreKTUBHbLIX MHTEHCUBHO 0TPa6aTbIBAEMbIX BbIEMOUHbIX MONSX.

HavMmeHee W3y4YeHHbIMU NPeACTaBASHOTCS 06CTOSTENbCTBA BO3HUKHOBEHUS TMOXApoB B

BblpaboTaHHbIX NMPOCTPAHCTBAaX flaB 1 B Nepecekatolwmnx 3MH noAroToBUTeNbHbIX BbIpaboTKax. ATO
NPMBOAWUT MOMUMO Yrpo3bl 3[0POBbK) WM XXWM3HWM TFOPHOPaboumx, BbICOKOW TPYAOEMKOCTU U
CTOMMOCTV aBapWiiHbIX paboT, K 3HAYMTe/bHbIM HEBOCMO/HUMbBIM MOTEPSAM A06bluM. Mo3Tomy
OCHOBHOE BHMMaHWe [0/MKHO ObITb HaNpaBneHo Ha YCTaHOB/EHME MexaHM3ma opmmpoBaHms MO3
B BbIpabOTaHHOM MPOCTPAHCTBE /1aB MU B MepeceyeHHbIX NOAroToBMUTENbHbIMU BbipaboTkamu 3 H.
Mpn 3TOM Heob6XOAMMO YCTAaHOBWTb 3aKOHOMEPHOCTV BAWSHWS JINTONIONMYECKOro CoCTaBa
BMELLAIOLLMX NNACTbl TOPHbIX MOPOA, a TaKXXe FOPHOTEXHWYECKMX YCNOBWIA, 0COGEHHO CKOPOCTY
OYMCTHbIX 3a060eB, Ha MecCTa pacrosioKeHUss W pasMepbl 3TUX 30H. B Tom cnyuae, Korga
CaMOBO3ropaHue Yrns WUCKMOUUTb HEBO3MOXHO CredyeT MpeaycMOTPeTb CMoco6bl MoAaB/ieHUs
WM orpaHuWyeHns ero Ao 6e3onacHbIX MpefenoB, MPUMEHsS Kak cneuyanbHble, Tak |
06LLETEXHYECKIME CNOCO6bI NPONNAKTUKMN.



HuunnpyoLne ycnosus

NHuupmpytowme cobbiTus

(nC)

JocTyn kucnopoza

Xunmmnyeckas
aKTUBHOCTb YI N4

Kputuuecknin o6bem
(macca)

(ny)
Tennosble > OKucneHue yrns
A4
["a3oBble OrtcyTcTBUE
HarpeBa
XKNOKOCTHbIe
CamoHarpeBaHue
TeepfoasHble —Ab yrns
Buonorunyeckne =9 <
| O6paboTKa yronbHoro
I‘IpoqomnaKTvMKquec_’ CKOMMEHUS <
KOe BO3felcCTBuE

Vi3menbyeHwne yrna

BrnaXKHOCTb

v

v

OTcyTCcTBME TOPEHUA

Bo3sropaHue yrns

v

(ynpasneHne NC np—— ouar rope

TyweHne Bo3gelicTaue Ha

HUA

ny)
v

v

NvkBupaumsa ovara

M3onauma noxapa

Puc. 1.4. Cxema 3apoXxaeHna 1 pa3BUTUA ovara 3HA0reHHoro noxkapa

W3 Tabnuy, 1.6, 1.7 n cxembl (puc. 1.4) cnefyeT, 4To Hambosee paguKaibHbIMK Crocob6amm
npefoTBpaLleHns 3HAOTEHHOTO MnoXapa ABMSKTCA Te, KOTOpble Hanpas/ieHbl Ha HeAonyLeHue

NHULUPYIOLUX COOBITUA.

TylweHre NoXKapoB OT CamMOBO3rOpaHWst YrNsi OCYLLECTBNSAOT, KakK NpaBW/o, CPeacTBamu
AVCTaHLUMOHHOIO TYLLEHUS, MCMOMb3ys CNOCO6 M30MALMN UM KOMOUHUPOBAHHBIA Ha ee OCHOBE.
AKTyaNbHbIM NPeACTaB/IAETCA COBEPLUEHCTBOBAHME TEXHUYECKNX CPEACTB U TaKTUYECKUX NPUEMOB
NoKanM3aLmMm U TyLIEHWS| MOA3EMHbIX MOXAapoB B BblpabOTaHHOM MNPOCTPAHCTBE, 3a KPEMbHo
NOAroTOBUTE/NbHbIX BbIPAG0TOK B pa3faBNeHHbIX LeNMKax U Apyrux TPYAHOAOCTYNHbIX MecTax.




MpakTnyHe 3aHATTA Ne 4. BUABIEHHS BOMHMLL, caMo3aiMaHHs

[na CcBOEBpeMEHHOro O0O6HapyXeHMsi ovara CamOBO3ropaHVWsi BecbMa BaXXHO 3HaTb
3aKOHOMEpPHOCTM ero pacrpocTpaHeHus.

Kak npaBusio, oyar ropeHusi pacnpocTpaHaeTcs HaBCTpedy PUNbTPYHOLLLEMYCSH BO3AYXY.

Mpn punbTpaymm Bosgyxa (puc. 3.4) NpoLecc ropeHns OT MecTa BO3HUMKHOBEHWS MoXkapa
MOCTENeHHO PacrpoCTPaHAETCA B CTOPOHY MPUTOKAa K1CMN0POAa, NOALEPXKMBAIOLLIErO rOpeHue, T. e.
B Hanpas/eHWN BOJIHUCTbIX CTPeNoK. lMyHKTMPHbIMK CTPenkamy MnokasaHbl rasbl - MPOAYKTbI

FOpeHus, BbIXOASLLME M3 MOXAPHOI0 yyacTKa Mo TPeLiMHaM 1 BbIpaboTKaM, COeAVHSAIOLLIMM ero ¢
MOBEPXHOCTbIO.

Puc. 3.4. Cxema pacnpocTpaHeHus ouvara
-V 3HAOreHHOro noxkapa: 1 - Hanpas/eHWe

AR RSP

v BO3/YLUHOW CTPyW; 2 - HanpaBNeHus
Y ABWKEHNS ra3oB, NPOAYKTOB rOPeHns u
S— OKMUCNeHUs; 3 -oyar caMoBO3ropaHus; 4

- HanpaBneHue  [ABVMXXEHMS  ouvara
I , CamM0BO3ropaHms.

o —

kN

(LA

e

C nosbIlWeHVeM TeMMNepaTypbl YBEIMUMBAKOTCA Kak TenioBas Lernpeccus, cnocobCTByroLas
MoACoCYy BO3AyXa B y4aCTOK Noxapa, Tak Y CKOPOCTb peakuuii ropeHus. B COOTBETCTBMM C 3TUM
BO3pacTaloT aKTMBHOCTb W CKOPOCTbL PacnpoCcTpaHeHWs noXapa.

[ns 6bicTpellen nokanmsaumm noxapa HeoOXo4MMO MOMHOe MpeKpalleHne K Hemy
[l0CTyra BO34yXxa C 0HOBPEeMEHHbLIM OX/TaXAEeHWEM o4ara ropeHus.

[Mpn pacnpocTpaHeHUM ovara 3HAOreHHOro Mnoxkapa pas/nyakoT CAeaylowmne ero 30Hbl,
nocnegoBaTe/lbHO NMepemeLLaloLmecs oT oyara BO3HMKHOBEHMA B HampaBleHUU NPUTOKa BO3Ayxa
(cm. puc. 3.4).

| - 30Ha uCnapeHWs TUrpoCKOMMYECKOW Bnarv; B 3TOM 30HE MNPOUCXOAMT BblAeneHue
OCHOBHOW MacCbl Bfiaru, CoLepXalLeiics B roproyem;

Il - 30Ha BblAeNeHNs NeTyumx, 3Ta 30Ha XapaKTepU3yeTcsa NMPOreHeTUYECKMM PasoXeHNEM
rOpHOYero C BblJe/leHWEM M3 HEro NeTydnx BeLLecTB; 34eCb Hab/ofaeTca Havyano MnpaKTUYecKu
3aMeTHOI0 XMMNYECKOr0 B3anMOENCTBUA MEXAY KICNOPOLOM U FOPHOYUM BELLEECTBOM;

II1 - 30Ha BOCNMaMEHEHWS; B HEW NPOUCXOAUT MEpPeXof OKUC/IMTENbHOrO npolecca BO
BPEMEeHU MHTEHCMBHOIO ropeHus. o pasmepam 3Ta 30Ha HEBENNKA, HO POJib €€ 3HAUUTENbHA, TaK
Kak OHa CNYXXUT UCTOYHNKOM BO3HUKHOBEHUSA IV 30HbI;

IV - 30Ha ropeHus; 419 Hee XapaKTepHO Ha/Mume CBOGOAHOIO KUCNopofda W 4acTul,
packasieHHOro roproyero;

V/ - 30Ha BOCCTaHOB/MEHMS; B HEM rasbl - MNPOAYKTbl TOPEHUsI - MOYTU HEe Ccofepxkar

CBOGOJHOrO  KMCMOPOAa, MO3TOMY MPOTEKAT  MPEMMYLLECTBEHHO BTOPWYHbLIE  PEeaKLuK
BOCCTaHOB/IEHUS;



VI - 30Ha NOTyXaHWs, WAN WHEPTHas 30HA; XapaKTepu3yeTCsi BbIFrOPAHWEM TOPHOYEro K
HaKOoM/IeHeM 30/1bl, YTO B 3aMETHOW CTEMEHN MPOUCXOAUT YXKe B 30HE BOCCTaHOB/EHUS. B 30He
NOTyXaHWsl Cpeay OpPraHMYecKom M HeopraHWYeckor Macchl, NMoABEPrHYBLUECA B TOM WM UHOM
CTENeHW NUPOreHeTUYECKOMY Pa3NoXeHMI0, BblAeNATCA (KaK OCTPOBKM) BKIKOUEHWUS HEroprYmX
MHEPTHbIX NOPOA.

Ecnm K ouary BO3gyx MOCTYnaeT MeAJ/leHHO CBepXy BHM3, TO MOXap pacrnpocTpaHseTcs
HaBCTpeYy, BBEPX, WX, KaK rOBOPAT, MOAHMMAETCS.

[MepBUYHOM MEPO OOHapYXXEHUsi OYaroB SBMASETCA PACCMOTPEHME TFOPHOrE0/I0rMYECKOi
06CTaHOBKM MO MNJilaHaM TOpHbIX paboT, paspesam TO/LWM W BPEMEHW BeAeHUS TOPHbIX paboT B
COMOCTaB/IEHUN C (PU3NYECKUMWN [aHHBIMU BO3HUKHOBEHWS O4YaroB CaMOBO3ropaHus Ha [aHHOM
LLIaxXTHOM Mofe.

CnepytoWwmnm LIArom sBNSeTCS OpraHu3aums KOHTPONS BO BCeX MeCTax, MpeAcTaB/stoLmX
OMacHoOCTb.

MeTofbl 06HapYXKEHWNA 3HAOTEHHBIX MOXKAPOB Pa3feNiAtoT Ha YeTbIpe OCHOBHbIE IPYMMbl:

- MeTofbl (PU3MONIOrNYECKIE, OCHOBaHHbIE Ha 0OHaPY)XXKEHMMN MOXKapoB MO TakK Ha3blBaeMbIM
«BHELUHUM» MpU3HaKam, T. €. HenoCpeACTBEHHO Y/aB/MBAaEMbIM OpraHaMu YyBCTB (3peHueM,
0060HsAHMEM, 4epe3 60/eBble OLWYLIEHMS M Ap.) 6e3 KakMx-nnbo chneymanbHbIX NprMoopoB K
annaparypbl;

- MeToAbl XMMWKO-aHaMTUYECKMe, C MOMOLLbHD KOTOPbIX YCTaHaB/MBAKOT MPU3HAKK
MOXapHOW OMacHOCTM B OCHOBHOM MO pe3y/bTaTaM OMpo60BaHMA M XMMWYECKOro aHamsa
PYAHWYHOrO BO3AyXa, PYAHWYHOW BOfAbl, FOPHbIX MOPOA, MaTepuasioB PYAHWYHOWA Kpenu W
3aKnagKu;

- MVHEPanoro-re0XMMmnYecKniA MeToa, ABNSOLLMIACS Aa/lbHEWLLIMM LLIAroM B [ene 13yyeHus
MOA3EMHbIX TMOXapoB MO COCTaBy [OPHbIX MOPOA4 MyTemM HabnwgeHus 3a BTOPUYHBIMU
MUHepanamn, 06pasyoLLMMICA MpY Pa3BUTUM OKUC/TUTESIbHBIX MPOLLECCOB B PYAHWKE;

- MeTOAbl (hM3nyeckmne, OCHOBaHHbIE Ha pacno3HaBaHMK MoxXkapa crieuyaibHbIMU Nprbopamu
no Tem (M3MYeCKMM napameTpam, KOTOpble B OMpPefefieHHOW Mepe 3aBUCAT OT TersoBoro
COCTOSIHMA Cpefbl, TemnepaTypbl PYAHUYHOrO BO34yXa, BOAbl M TOPHbIX MOPOA, BAAKHOCTU
PYAHUYHOIO BO34yXa U ap.

LlenecoobpasHee BCEro KOMIMJIEKCHO M0/1b30BATbCA BCEMU UMEHOLMMUCSH Ccrocobamu,
B3aVIMHO [OMOJTHAS U MPOBEPSS NMOMYYEHHbIE JaHHbIE.

+ MeToMKa 06HapyXeHUst CTaAuii camoHar peBaHUs U CaMOBO3ropaHns yris



MpakTuyHe 3aHATTA Ne 5. TexHOMOris BefeHHS aBpiliHO-PATYBa/IbHUX NPU PiI3HNX
BUax asapit

1. BegeHne aBapuiiHo-criacaTe/lbHbIX PaboT B YC/I0BUAX B3pblBa

"naBHOI Lenbio BeleHNs aBapuiiHO-cnacaTe/lbHbIX paboT Mpy B3pblBax B LIAXTAX ABSETCS
YCTaHOB/IEHNE MECT HaxXO0XXAeHWs NI0AeN B rOPHbIX BbIpaboTKax U MX cnaceHue. [ns aToro nepeg
otaeneHmamy FBICC, HanpaBfisemMbiMW B FOPHble BbIPabOTKM, CTaBAT ClieAytoLme OCHOBHbIE
OrMepaTUBHO-TaKTUYECKME 3a[a4MN:

- MPOBECTM pa3BefKy A1 YTOUHEeHMsi MeCTa B3pblBa, XapaKrepa ero passuTus U pasMepos
30HbI MOPAXKEHWS;

- OnpefennTb MECTOHaxXOXAeHWe W KO/IMYeCTBO 3aCTUMHYTbIX aBapueit NIofen; okasaTb
MeAMLMHCKYHO MOMOLLb NOCTPaAaBLUNM;

-U3MepPUTL TEMMEPATYPY M ra30BbIli COCTaB Ha MapLUpyTax ABVXKEHWS;

-MPY HE3HAUMTENbHbIX  PaspyLUeHUsAX BEHTUSALUMOHHBLIX  YCTPOWCTB  BOCCTAHOBUTH
NPOBETPMBaHME aBapuIiHOIO y4acTKa.

MapLupyTbl NepBbIM FOpHOCMAacaTe/IbHbIM OTAe/IeHUAM 06bIYHO ONpeAenstoT Ha KOMaHAHOM
nyHkTe (KM) Ha OCHOBaHMWM MepBOHAYa/IbHOM MH(OpPMaLuK, MosilydaemMoin OT CNyX6 LwaxTbl 0
BO3MOXHbIX MeCTaxX HaxOXAeHWs NIofdei, a MocnefylowmM - No YTOYHEHHON WHGopmauuu,
noctynarowiein n3 waxrtbl. Ha KM oueHBaOT BO3MOXKHOCTb MOSAB/IEHNS OC/IOXHSAOLLMX (PaKTopoB,
TaKMX KakK MOBTOPHbIE B3PbIBbI, MOXapbl, 3ara3upoBaHNe CMEXHbIX Y4acTKOB W pa3pabaTbiBaroT
MeponpuAaTAA Mo WX JIMKBMAAUUKW, OOOCHOBBIBAOT HEOOXOAMMbIE PEXUMbI  NPOBETPUBAHNS
aBapUHOTO y4acTKa W LUaxTbl, MPUHUMAOT MepPbI N0 06eCNeYeHNI0 YCTOMUYMBOIO NPOBETPUBAHNS
N pasrasnpoBaHuIO BbIpaboToOK.

[na 0o6cnenoBaHns BbIpabOTOK aBapMIMHOI0 yyacTka 00bI4MHO NEpBOE OTAENEHME CredyeT No
BbIpaboTKam C UCXOfSLLEN CTPYei BO3Ayxa, BTOPOE - C nocTynaroLlen. KonmyecTso OTAENEHNIA U
Bpauein PMI", npvBnekaeMbIX ANs NMKBMAALUM NOCNEACTBUIA B3PbIBA, AO/HKHO OblTb AOCTATOUHLIM
019 OKa3aHMsi MOMOLLM W 3BaKyauuu Bcex MocTpagaslmnx. OcHaleHue ropHocnacaTesibHbIX
otaeneHmin wn PIITC [O/MKHO COOTBETCTBOBaTb Tabeno A1 3TOM0 BMAa aeapuu, a Takxke
Heo6XoAMMOMY 060PYA0BaHWUIO A1 BbIMOMHEHMS Pab0T B KOHKPETHON 06CTAHOBKE, C/IOXKMBLLEICS
B 30HE Pa3BUTMS aBapun.

YnpaeneHve BeHTUNAUMEA [O/DKHO OblTb HamnpasfieHO Ha NpefoTBpaLleHne OnacHOCTU
MOBTOPHbIX B3PbIBOB, Ha 06ecrneyeHne MPUIOAHON ANA [bIXaHUA COCTaBa BO3fyxa Ha rnaBHbIX
nyTax BbIXoda paboumx M3 wWaxTbl M B BblpabOTKax, rAe BO3MOXHO HaxOXKAeHue 60/bLIOro
KONMYeCTBa NHOAEN.

Mpy HOpPM&/IbHOM pPeXKMe MPOBETPMBAHUS BO3MOXHO YBENMYEHME MOAauYM CBEXero
BO3fyxa. [Ns COKpalleHUs MPOTSHKEHHOCTM BbIPabOTOK, MO KOTOPbIM PacnpoCTPaHATCS
NPOAYKTbl B3pblBa, MPUMEHSIOT 3aKopayviBaHWe WCXOAALLEN BEHTWUNALMOHHON CTpyn. B psage
CUTYyauMiA BO3MOXXHO MpOBefeHVe O6LeLaxTHOr0 WM MeCTHOrO peBepcrpoBaHnsA CTPyM Ha
Nepuoz BbIXoAa MOAel UK BbIMOTHEHUS ONPeeNeHHOro BMUAa aBapuinHo-cnacaTe/ibHbIX paborT.

Mpy paspyLleHnaX BEHTUNALMOHHbBIX YCTPOMNCTB He3amea/IMTeIbHO MPUHMMAKOTCS Mepbl Mo
MX BOCCTAHOB/IEHWMIO WM  BO3BEAEHUIO BPEMEHHbLIX YCTPOWCTB, HanpuvMep napalltoTHbIX
nepemMblyek, KPOCCUHIOB N3 MeTa/IIMYecKuX Tpy6. [N CHUXKEeHWs ra3oBblAeneHns Ha aBapuiiHOM
yyacTKe YCWIMBAKOT WM  HAN@XMBAKOT ferasauynio  COMMXKEHHbIX YrofibHbIX M1acToB W
BbIpabOTaHHOr0 MPOCTPAHCTBA CKBOXMHaMK, a MNpuU  CYQMSPHbIX BblAENEHNAX MNPOU3BOAAT
N30/IMPOBaHHbIV 0TBOZ rasa. Mpy 0CNOXHEHWUM B3pbIBa NOXapaMu JIMKBUAMPYIOT 0Yaru ropeHus B
COOTBETCTBMM C OMepaTMBHLIMK M/laHaMW, B KOTOPbIX OTPAXAKTCA TaKTUYECKMEe MPUEMbI,
npuMeHsieMoe 060pyfOBaHME W OrHeracswme martepuabl, PeXWM MpPOBETPMBaHUSA, BOMPOCHI
6e3onacHoOCTW paboTaromx otaenenmin FBIrCC u r.4.

Ecnm Ha nyTn ropHocnacartesibHbIX OTAENEHNIA BCTPEYEH 3aBasl, TO NPU HaIM4mMmM NPOX0[a,
NMPOM3BOAAT ero 0CMOTP, YCTaHOBKY BPEMEHHOWM Kperu 1 MooyepeaHblid Nepexof OnacHOW 30Hbl
pecnmpaTopLyuKamMm ropHocnacaTe/lbHOro OTAeNeHNs.

Mpy HEOBXOAUMOCTY BK/IKOUEHWS 3NEKTPO3HEPTM (4na BbICTPOro nogbemMa nocTpagasLumx
MO HaK/IOHHbIM N BePTMKa/IbHbIM BblpaboTKaM, 419 MexaHu3auuy pa3bopku 3aBasioB U ApYyrunx
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BWOB aBapuiiHO-cnacaTe/lbHbIX PaboT) 3M1EeKTPO3HEPrNs MOXET OblTb NojaHa Ha Y4acTOK npu
[AOCTOBEPHbIX AaHHbIX 06 MCNPaBHOCTW 3/1eKTPOOBOPYLOBaHMS M ero 3almTbl U [0/1e MeTaHa B
BblpaboTkax He 60see 1 %.

Mpy nepeaBVMXEHUN OTAENEHWI NO BblpaboTKaM C MOBPEXAEHHOW Kpenbko HeobXoAMMO
NPOM3BOANTL O06OPKY HABUCLUMX [/bl6, YCTAHOBKY BEPXHSKOB W CTOEK [Ans 06ecneyeHus
BO3MOXXHOCTW 06paTHOro BbIX0A4a M3 3TUX BbIPpabOTOK. ABapuitHO-cracatesibHble paboTbl AO/MKHbI
BbINOMHATLCA TaK, 4TOObI HaxoAdlmMecs B BbIpabOTKe 3/1eKTPO06OpYyAOBaHMe, annaparypa,
CBETU/IbHUKMN W BCE, YTO MOI/I0 CTaTb MPUYMHON BOCM/IaMEHEHUS MeTaHa, OCTaBa/IUCb Ha CBOUX
MeCTax [0 NpUObITMS CneynasbHOM KOMUCCUM MO pacciefoBaHU0 06CTOATENbCTB U MPUYUH
B3pblBa. B criyyae HEOGXOAUMOCTM M3MEHEHUSI UX MOJIOXKEHWSI [enaeTcsa 3CKM3 3TOro Mecta U
ornmcaHne Ha4yasbHOro COCTOSAHWSE 060PYA0BAHNSA U €r0 MOSIOXKEHNS.

AP eKTUBHOCTL BefleHNs aBapuinHO-cnacaTe/bHbIX paboT B HaYa/IbHbIA Nepuog B0 MHOTOM
3aBMCUT OT AOCTOBEPHOCTM MOJTYYEHHOW MH(OPMaLMM O XapaKTepe aBapun M CBOEBPEMEHHOCTU
Bbl30Ba ropHocnacaresieil. Kpome Toro, aTu ycrioBus ABNAIOTCA OMPeSenstowmumu npu NpuHATAN
PeLLeHNs O NPUBMIEYEHNN JONONHUTENbHBIX CU/, CBEPX NPeAYyCMOTPEHHbIX AUCMO3NLMEN Bble30B,
N TEXHWYECKOr0 OCHaLLeHNA, HarnpaBseMoro B MepBYO 0Yepesb Ha aBapUnHbIA 0OBbEKT.

PaccMOTpMM TEXHOIOMNIO BeeHNA aBapuiiHO-cnacarte/lbHbIX paboT B YCM0BUAX B3pbiBa B
LLaxXTe Ha KOHKPETHOM MpuMepe.

10 wwoHs 2010 roga B 3 yaca 33 MWHYTbI MpoOM30LLUEN B3pPbIB B 5-ii CEBEPHON naBe
bpemcbepra 6/10ka Ne5 Ha OAO «YronbHas KoMmnaHus «LaxTa KpacHoapmelickas-3anagHas Noly.
Cxema aBapuinHOI0 yyacTKa 5-i1 ceBepHON NaBbl MOoKasaHa Ha puc. 3.2.

43



Cxema aBapuiiHOro yyacTtka 5 ceBepHoi nasbl 6pemcbepra 61.5 OAO YK "waxTta KpacHoapmelickas-3anagHas Nel'
BO3HMKLLEN 10.06.2010 roga B 3 4ac 33 MunH. Cxema Ha 6:00 10.06.10 r
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Puc. 3.2. CxeMa aBapuiiHOro yyacTka 5-i1 ceBepHol naebl 6pemcoepra 61oka Ne5

44



O6cTaHoBKa, CNOXKMBLUAACSA Ha aBapUMHOM yvacTKe K MOMEHTY NpubbITUA NepBoro
nogpasgeneHuna NBIrcc

K MoMeHTY npubbITus nepsbix nogpasgeneHnii FBIrCC Ha aBapuitHOM y4acTKe CNoXunach
cnegytoLas o6¢cTaHoOBKa.

Mo nHpopmauuy paboTHMKOB LWaxXTbl B 5-1 ceBepHOiA naBe bpeMcbepra 6/10ka Ne5 B Tynuke
noralleHns BEHTUALMOHHOIO LUTPeKa Npou3oLlen B3pbiB. B feiicTBue Gblna BBeAeHa MO3ULUSA
MnaHa nukeugaumm asapum Nel25. BeHTUNATOPbI [/1aBHOMO MPOBETPUBaHUS paboTain B
HOpPMaNbHOM peXxume. DNeKTprUeckas sHeprua B WaxTy Oblna oTKNouYeHa. Masootcoc n MAY 5-i
CeBepHON naBbl Opemcbepra 6710ka No5 OTK/IHOUYEHbI, MOBEPXHOCTHAs ferasauus paboTaeT B
HOpPMaJIbHOM pexkume. Ha MOMEHT BO3HWKHOBEHMSA B3pbIBa B LUAXTe HaxXo4uiocb 690 yenoBek, Ha
aBapuiiHOM y4yacTke - 21 yenosek. Bce nogn ¢ aBapuinHOro yvacTka BbiBefeHbl. V3 WwaxTbl oau
BbIBOASATCA COrNacHO niaHy MeponpuaTuii, NpeaycMoTpeHHbIx M1A.

Xog NMKBMAaLmMn aBapum

Mepsomy oTaeneHmto TBICC  6bin0  BblaHO 3afaHWe CNYCTUTbCA B LWIAxXTy Mo
BCMOMOraTe/ibHOMYy CTBO/ly Ha rop. 593 M, rpy3oBoi BETBU, CEBEPHOMY MOJIEBOMY OTKaTOYHOMY
LUTPEKY, HWKHEN npuemHOn nnowjanke bpemcoepra 610ka 5, noackoMy xoAKy 6noka 5, cooiike
NKOACKOro xoaka 650ka 5 ¢ bpemcbeprom 6710Ka 5, XoaKy 3 HOXKHOW naBbl 6pemcoepra 610Ka 5,
XO[KY 5 ceBepHOW naBbl 6pemcbepra 6510ka 5, BEHTUNSALUMOHHOMY LUTPEKY 5-il CeBEPHOW NaBbl
Opemcbepra 6n10Ka 5 Ans 06Hapy>KeHUs NoCTpadaBLUMX, OKa3aHWS UM MOMOLLUM M BbiBOA MX Ha
CBEXYIO CTPYHO BO34yXa.

Btopomy oTgeneHuio TBICC 6bin0  BblgaHO 3afaHue CRNycTUTbCA B LIaxXTy no
BCromMoraTe/ibHOMY CTBOJ/y Ha rop. 593 M, rpy3oBoi BETBU, CEBEPHOMY MOJIEBOMY OTKaTOYHOMY
LUTPEKY, HWKHein NpuemMHON nnowanke 6pemcbepra 6/10Ka 5, NOACKOMY X0AKy 6/10ka 5, 5-my
CeBepHOMY KOHBEMEPHOMY LUTPEKY bpemcoepra 610ka 5, 5-i ceBepHOI nase bpemcoepra 6510ka 5 K
MeCTy aBapuu 4/ ee NUKBUZaummn. Mo mMapLupyTy ABVDKEHUS NPOBEPUTL OTKPbITME 3a4BMXKEK Ha
MOXapHO-0POCUTENILHOM TPYO6ONPOBOE.

B 5 uyac. 30 MUWH. Obin pa3paboTaH OMepaTuBHBIA NnaH NMKBMAauum asapum Nel,
MeponpUATUAMU KOTOPOro npeaycMaTpuBanoch:

-06ecneunTb HOpMasbHYH paboTy NOBEPXHOCTHOW Aerasauuu;

-MofaTb HanpshKeHve B WaxTy 415 obecrieveHns paboTbl BOAOOT/IMBHBLIX YCTaHOBOK, MAY u
rasooTcoca 5-i ceBepHOi naebl bpemcoepra 6/10ka Ne5;

-ANA UCKMOYeHNs [oCTyna Nogelt B BbIpabOTKM aBapuMIMHOro yyacTka -BbICTaBUTb MOCTI
6e30MnacHoOCTY;

-CMYCK /I0AeN B LLAXTY OCYLLECTB/ISATb CTPOro Mo creuuaibHbIM NPOonycKam;

-c6op NH(opmMaLuKn, He06X0AMMOW A5 BbINOTHEHUS BCEX MHXXEHEPHbIX pacyeToB Ha KIT,

-NpuMBneYb N8 pas3paboTKM  pPeKOMeHAauMin MNo  YNpaBfeHU0  MeTaHOBbILE/IEHNEM,
[IOCTOBEPHOCTWN NpPeaoCcTaB/IEHHONO reoslornMyeckoro nporHosa cneyyanmctos MakHUA, HAAT [,
YKpyrnereonoruu. Bblgatb 3ak/it04eHNe 0 BO3MOXXHOCTY B3PbIBOOMACHOr0 HaKOM/eHUs MeTaHa B
BbIpaboTKax aBapuiiHOro y4acTKa;

-[IENPeCcCcnoHHON cnyxbe n onepatnusHomy otaeny 10 BICO npowusBecTy crieumanbHble
pacyeTbl MO MNPUHATON TEXHOOM MU NNKBUAALMMN aBapUK U BblAaTb PeKOMeHAaLmK;

-0praHn3oBathb nogseyro 6asy Ha 5-M ceBepHOM KOHBelVepHOM LiTpeke 6110ka Ne5 mexay
NIOACKAM  XOOKOM W 6pemcbeprom 670ka Ne5 ¥ yKOMNIEKTOBaTb ee 060pyaoBaHMEM [Ans
NNKBMAAUMMN aBapun 1 KOHTPO/ISA cOCTaBa pyAHUYHON aTMOCHepbI;

-BbIOOP MECT A5 BO3BEAEHMUSI B3PbIBOYCTOMUMBBIX MMMCOBbLIX Mepemblyek Ha 6e30nacHbIX
pacCcToAHUSAX;

-MOAroTOBKA M CMYCK B LWAXTYy MaTepuaioB W 0060pyLoBaHWS, HEOOXOAMMbIX [ANs
BO3BEEeHMS B3PbIBOYCTONYMBbLIX NEPEMbIYEK;

-KOHTPO/Ib PYAHNYHON aTMOC(epbl IKCMPecc-MeTOA0M B BbipabOTKax aBapuMHONO y4acTKa,

-0T60p NPO6 PyAHMYHOI aTMOCHEPLI B KOHTPO/IbHbIX TOUKaX;
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-MPY CHXXEHUN KOHLEHTpaummn rasoB Hmxe MAK - o6cnefoBaHme BbIpaboTOK aBapuMinHOro
y4yacTKa.

C Havana BefjeHMs aBapuinHO-cnacaTe/lbHbIX paboT 40 BTOPOI CMEHbI, B LUAXTe HAXO4U/INCh
yeTblpe oTaeneHns MBIFCC, KoTopble NPOM3BOAWAM KOHTPO/Ib COCTaBa PYAHUYHOM aTmocdepb! B
CNefyoLLmMX MecTax:

-B rpy30BOM xoake 6110ka Ne5;

-B 5-M CEBEPHOM KOHBENEpPHOM LUTPeKe bpemcoepra 6n1oka Ne5;

-B BEHTUNALMOHHOM LUTPEKE 5 ceBepHON NnaBbl bpemcoepra 6510ka Ne5;

-B TpybOnpoBojax ferasauum n n30/IMpoBaHHOIro 0TBOAA MeTaHa.

B 5 yac 40 myH Ha KI1 4onoXun komaHaup B3BoAa 0 TOM, UTO OTAENEHME NPUOLINO K MECTy
NPOBeAeHNA pa3BefiKM BEHTUALMOHHOIO LWTpeKa 5-i ceBepHOW nasbl 6n10ka Ne5. [aHa komaHza
OTAENEeHUIO MPOU3BECTM 3IKCMPECC aHaNn3 PyAHMYHOro Bo3fyxa ¢ foknagom Ha KI1. [MasoBas
obcTaHoBKa aKcrnpecc-mMeTogom: CH, - 0,7%, CO - 0,01%, r - 24 0C, 3afbIM/IEHHOCTb c/iabas.

B 5 yac 48 muH Ha KI1 f0M10XWN KOMaHAMP OTAENEHNUS O TOM, YTO OTAEeNeHne NpMobIIO K
MeCTY NpoBefeHNs pa3BefKy 5-ro ceBepHOro KOHBeiepHOro LTpeka bpemcoepra 6noka 5. Ma3oBast
obcTaHoBKa akcrnpecc-metogom: CHy4 - 0,0%, O, - 20%, CO - 0,00%, t - 20 OC, 3afbIMIEHHOCTHU
HeT.

B 6 yac 31 MuH Ha KI1 £on10Xun 3aMecTuTeNb koMaHaupa oTpaga. Ma3oeas obcTaHOBKa Ha
BEHTUNALMOHHOM LUTPEKe 5-ii ceBepHOil naBbl 6Opemcbepra 610ka No5 3Kcrpecc-meToAoM
cnegyrowad: CHs - 0,5 %, O, - 20%, CO - 0,004%, t - 24 0C

[aHa KomaHfa oTAeneHusM, Haxoautcst Ha B, ocywecTBnsATb 0T6OP MPO6 M KOHTPO/b
PYAHWUYHOW aTmocdepsbl.

B 6 yac 56 MWH Ha LwaxTe Oblna opraH13oBaHa rasoaHanMTuyeckas naboparopus 10 B CO.

Bpavyamy PIIT Ha MNOBEPXHOCTHOM MeAMYHKTe LWaxTbl Oblla OKa3aHa MOMOLLb TPem
NMocTpajaBLUUM C Pa3/IMYHbIMU CTEMEHSAMUN 0XOr0B.

B 7 yac 05 MMH NocTpagaBLUMe HanpaB/ieHbl B 0XXOT0BbIA LEHTP I. [lOHeLKa.

B 9 vac 20 mMuvH Ha waxTy npubbll KOMaHAMp ornepatmsBHoro B3goga 10 BICO c¢
oTaeneHnem onepatmsHoro B3Boga 10 BICO. [MdoctaBneHo 1000 M npo600T60pPHOro
Tpy6onpoBsosa.

B 10 yac 00 M1H Ha WaxTy AoCTaBeHbl TPN ycTaHOBKN «MoHonnt» 13 3 BI'CO.

B 10 yac 30 MWMH Ha LUAXTe COCTOSANCA TEXHWYECKUI COBET, PELleHVEM KOTOPOro Obi1o
nocnefoBaTtesibHoe BKKOUeHMe B paboTy MAY v BMLUI™ aBapumitHOro yyactka, ot6op npo6 Bo3ayxa
B KOHTPOJIbHbIX TOYKAX U KOHTPO/Ib PYAHUYHOW aTMOC(eEpbI, MO pe3y/ibTataM KOTOPbIX MPUHATb
peLleHme 06 06¢cneoBaHMM aBapUnHOIo yYacTKa.

B 10 yac 50 MMH gaHa KOMaHfa nofatb HanpsbkeHve v BKIUUTL MAY aBapuiAHOro
y4yacTKa.

B 11 vac 30 muH MY aBapuinHOro yyacTka 6binia 3anylueHa.

B 11 yac 50 MuMH [onoxun noMOLWHUK KomaHaupa B3soga CAC Ha 5 ceBepHOM
KOHBeepHOM LWTpeke 6pemcbepra 670ka No5 konuuectBo Bosgyxa Q=1540 M /MWH, Ha
BEHTUNALMOHHOM LUTPEKe 5-i1 ceBepHOI naBbl 6pemcbepra 6510ka Ne5 Q=1240 M /MUH.

B 11 yac 50 MWH [ONOXWN 3aMeCTUTENb Hada/lbHMKa YyyacTka «[lerasaumsa» B
Tpy6onposoge MAY paspexeHve 0,2 atm, Q=46 m3/muH, CH;=2,5 %, B Kamepe CMeLUNBaHUS
CH4=0,8 %, B Kamepe NM4Y CH4=0,1 %.

B 12 yac 15 MWH [0NMOXWMN 3aMeCcTUTENb Haya/lbHMKa yyacTka «[lerasaumsa», uto BMLUI
Nel, 3 3anyLleHbl B paboTy.

B 13 vac 25 muH otaeneHunamu F'BICC HauaTa pa3Beaka BbipabOTOK aBapUMHOIo y4acTKa.

B 13 yac 30 MVH Ha WwaxTy 6blny foCcTaBNeHbl TPU YCTaHOBKM «MOHONNUT» U3 6

BIrco.

B 14 yac 12 mvH npou3BefeHa pasBefKa BEHTUNALMOHHOIO LITpeKa 5-i CeBEepPHOW NaBbl
bpemcoepra 670ka Ne 5 OT yCTbSl [0 COMPSXKEHUS C N1aBOW, O4aroB noykapa He O06HapYXXeHo,
rasoBas o6craHoBka: CH4=0,2 %, 0,=20,5 %, CO=0,0 %, t=24 °C. B Tynuke noralieHus
BEHTUNALMOHHOIO LUTPEeKa 5-i1 ceBepHOi NaBbl 6pemcbepra 610ka
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Ne5 CH4 6onee 6,0 %.

B 15 yac. 30 MMH. B LIAxXTy CNycTuIacb KOMUCCUA NO pacc/iefoBaHNI0 NPUUYNH aBapuin.

B 19 yac. 05 MWH. KOMMCCKA MO paccnefoBaHNIO NPUYNH aBapuy 06Ccnef0Baia aBapuinHbIN
y4acToK.

B cBA3M C TeM, YTO KOMWUCCUA He YCTaHOBMMA NPUYMHBLI BO3HUKHOBEHWNS aBapuun, NPUHATO
pelleHre NPOM3BOAWTL OXpaHy aBapuIMHOrO YyacTKa, KOHTPO/b PYAHUYHOW aTmocdepbl B
NCXOASLLEN CTPYE aBapUIMHOIO y4YacTKa, NPOM3BOAUTL 0TOOP NPO6 BO3YyXa B KOHTPO/IbHbIX TOUKaX
cunamu ogHoro otaeneHmsa NBIrCC B cMeHy [0 BbIACHEHUA MPUYKH aBapun.

Oo 8 wuac. 00 muH. 11.06.2010 r. npou3BoAMnacb OXpaHa aBapUMHOIO Y4yacTKa,
KOHTPOMIMPOBA/ICA COCTaB PYAHWYHOM aTMocdepbl B UCXOASLLENA CTpye aBapuAHOIO Yy4yacTka,
npou3Boaunaca oT6op Npob Bo3ayxa B KOHTPO/bHbIX TOUKaxX cunamu ofgHoro otaenedus MBICC B
CMeHyY

B 8 uac. 00 muH. 11.06.2010 r., B CBA3M C /NMKBMAaAUMEN aBapuu, OTCYTCTBMEM B
[EVCTBYIOLMX BbIpabOTKaX HeAOoMYCTUMbIX KOHUEHTpauuid BpefHbIX ras3oB, [A/19 OXpaHbl
aBapuinHOro y4yacTka, KOHTPONS coCTaBa PYAHWYHOM aTMocdepbl M oT6opa npob BoO3dyxa C
nocrefylowyM KX aHasvM3oM B rasoaHamTuyeckoin nabopatopum 10 BICO, aBapuiiHO-
cnacartesibHble paboTbl Oblv NepeBefeHbl B TEXHUYECKME.

MonoXunTenbHbIMKU pesynbTaTamu NPy BeeHUW aBapuiiHO-cracarte/ibHbIX paboT ABNAOTCS:

1.CBOEBPEMEHHbII BbI30B MOPHBLIM AMCNETYEpOM LWaxTbl nogpasgeneHunin FBIrCC.

2.CBOEBpeMeHHbIn BBOL B feiictBue T1J1A, 4TO MNO3BOAMIO B KpaTyaillime CPOKU
opraHu3oBaTb cuiamm 4neHoB BITK aBakyaumo NocTpagaBLUmMX C aBapUIMHOI0 yyacTKa.

3.YeTKue, cnakeHHble 1 rpamoTHble AeicTBus vneHoB BIK B nepBoHayasibHbIA MOMEHT
NINKBUJAL MM aBapun.

2. BefileHne aBapuiiHO-cnacaTe/ibHbIX paboT Npu BHe3anHbIX BbI6pOcax.

Mpy BHe3anHbIX Bblbpocax nopodbl (Yrns) u rasa aBapuiiHO-criacartesibHble paboTbl, Kak
y)Ke O0TMeyasiocb, BeAyTCs M0 OTBOAY BblOPOLUEHHOrO rasa, KOTOpbI A0/KEeH HanpaBnisThCsA B
OOLLYIO MCXOASALLYHO CTPYHO LWaxXTbl KpaTyalmm nyTeMm, YO0pKe WAN BbIMYCKY BblGPOLLEHHOWA
rOpHON Nopo/bl, NOAKPENIEHNIO NOMOCTEN BbIGPOCA M MPOBEAEHNIO CMELMaNbHbIX BbIPabOTOK Ans
crnaceHus Nitoaein.

PaccMOTpMM XOf BeAeHUs aBapuinHO-cracate/lbHbIX paboT npu aBapuy  «BHE3arHbIii
BbIGpOC» Ha waxte uMm. A.A. CKounHckoro M «Y3K», npousoweaweii B 18 yac 56 MuH 06
noHs 2010 r. Bo 2-i 3anagHoi nase YTLIM (puc.3.3).

LLlaxTa 0THeceHa K 0C060 OnacHbIM M0 BHe3arHbIM BblbpocaM yris, NnopoAbl 1 rasa. Yrosb
nnacta h16 onaceH nNo B3pbIBYATOCTM Yro/IbHOM MbIIN U CK/IOHEH K CAMOBO3rOpPaHuio.

Cxema npoBeTpuBaHus WaxTbl KOMOMHMPOBaHHasA. Crnocob NPOBETPUBAHNSA BCACbIBAOLLMIA.

BeHTMNATOPbI rNaBHOro NPOBETPUBAHWA YCTaHOB/IEHbI: Ha CKMMoBoM cTeosie (BLA-31,5),
BOCTOYHOM BEHTWUNSAUMOHHOM cTBOMe Nel (BLLA-3,3) n 3anagHOM BEHTUNAUMOHHOM CTBO/E No2
(BLAO-47Y).

Ceexast CTpys BO34yXa MojaeTca Mo LeHTPasibHOMY K/eTeBOMY, MO BOCTOYHOMY Nol u
3anagHomy Nel Bo3gyxonofatoLmmM CTBOJaM.

XapaKTepucTrKa aBapuUinHOro yyacTtka

2-51 3anafHas naBa YKNOHHOI0 Mo/ LeHTpasIbHOM NaHen 0TpabaTbiBaeTcs NPsSMbIM XO40M,
CBEXWIA BO3AYX MOCTYNaeT MO KOHBeWepHOMY LUTPeKy 2-i 3anafHoi nasbl YTILM (ceveHue B
cBeTy S=17,1 M2 , 3aTsXKKa - X/6 + MeTan. CeTka), UCXoAsLLas CTPYs ABMXKETCA N0 KOHBeEepPHOMY
LITPeKy 1-i 3anagHoi naebl YTILIM (ceveHne B cBeTy S= 13,8 M, 3aTsKKa - X/6 + MET. CETKa).
aBa o6opygoBaHa kKomnnekcom 3MK/-90, kombaiiHom 217 L -68B, koHBeliepom CI1 301-M.

B npegenax BbIEMOYHOIO y4acTKa ropHas Macca TPaHCMOpPTUPYETCS MO flaBe CKPeOKOBbIM
KoHgeiepom CI1 301-M, fanee no KOHBEMepHOMY LUTPeKY 2-i 3anafHoW faBbl CKPeOKOBbLIM
KoHBeliepom CI1 - 202, 1 3aTem NeHTOYHbIM KOHBeViepoM 1/1 - 80 o0 MarncTpasibHbIX KOHBEEPOB.
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YronbHbliA Niact b6 Ha aBapuiAHOM y4acTKe UMEET C/I0XKHOE [BYXMayeyHoe CTPOeHue U
reosiornyeckyro MowHoctb 1,36-1,77 M, BbiHAMaeMad MOLLHOCTb MacTa COCTaBNAET B CPefHeMm
1,63m.

CpefHss NpMpofHas ra3oHOCHOCTb nnacta coctaensier 20 m/r.c.6.M. 3aneraHue nnacTta u
nopo/ MOHOK/IMHA/ILHOR, Yron nageHna nnacta 11-14°.

Yrone mapkm JK.. HenocpeACTBeHHas KpOBNA YrojlbHOro nnacra he npefcrasneHa
aprunanuTomMm MOLWHOCTLIO 2,6-5,8M.MOLLHOCTb NOPOJ OCHOBHOW KPOBAWM COCTaBNsAeT OT 5,5-5,8M
(aneBponmta) po 7,8M (necyaHuka). [lopodbl OCHOBHOM  KPOBAMXApPaKTEPM3YHOTCA  Kak
cpeaHeobpyLlaeMble - A2. LLlar o6pyLLaeMoCT OCHOBHOW KPOB/N COCTaBASIET: NEPBUYHON - 27M,
nocnegyroLlen - 18m.

HenocpeacteeHHas noysa yrosibHOro nnacra hs npeAcrasneHa aneBpoMTOM MOLHOCTbIO
o1 0,5 A0 2,8M, YCTONYMBOCTb OT CpefiHEN [0 CNaboii.

MecyaHMKM OCHOBHOI KPOB/IM U OCHOBHOW MOYBbI OTHOCATCA K BbIGPOCOOMNACHbIM.

MnacT he' «CMONAHWHOBCKWIA» OTHECEH K KaTeropum 0c060 BbIGPOCOONACHBIX. [N
0TPaboTKM nnacTa WU NpefoTBPaLLEHUs BHE3aMNHbIX BbIOPOCOB Yr/if M rasa B flaBe MPUMEHSeTCs
rMAPOPbIX/IEHWE NPM3aboiMHO  4YacTM njacta. B BepxHel Hulle Takke MNPUMEHSETCS
rMAPOPbIX/IEHWE NnacTta C KOHTPOJIEM 3(PMEKTUBHOCTA W MOCNELYHOLWEN BbIeMKOW yrns npu
MOMOLLM OTOOMHBLIX MOJIOTKOB. B KauecTBe AOMNONHWUTENbHBIX MepPOnpuUATAA No 6e30MacHOCTM
TpyZa npeaycMOTPEHO CrefytoLLee:

-0[HOCTOPOHHSAA BblEMKa Yrns Y3K03axBaTHbIM KOM6GalHOM € rny6uHoi 3axsaTta 0,63M B
Hanpas/feHUN ABVKEHNS CBEXEN CTPYU BO3AYXa;

- CKOpOCTb NOABUraHMs OYMUCTHOTO 32605 - He 6osee 1,2m (ABe NosI0CKM No 0,6M B CYTKN);

- TEXHO/IOTUYECKUIA MEPePbIB MEXAY UMKIamMy BbIEMKW Yrns KOMOGalnHOM He MeHee 3-X
4acos;

- 3anpeLyeHe NPUMEHEHNS PYYHOrO0 WMHCTPYMeHTa A/ OPOPMIEHNS YrofibHOro 3a6os
nocse coTpsacaTe/ibHOro B3pblBaHUS;

-MOBTOPHOE COTpSCaTe/IbHOE B3pblBaHWE MPU HEOOXOAMMOCTU AOCTUMXXEHMS MPOEKTHOrO
KOHTYpa npu3aboinHoi YacTu BbIpaboTKu;

-OCHalleHne ydyacTka annapatypoi AKM ans nepegaun mHgopmaumm OUCNeTyepy BO
BPeMS BefeHMs B3PbIBHbIX PaboT.

[JaHHble 0 BbI30Be 1 Bblefe nogpasaeneHnin FBIFCC Ha nMKBMgaumno aBapun.

B 18 yac 56 MuH 06.06.10 r ropHblii gucneTtdep waxtbl UM. A. A. CKoumHckoro [Tl
«AY3K» BbI3Ban 1-i B3gog OBI'CO no poay aBapun «BHe3arHblli BbIopoc». BBefeHa B AelcTBre
nosuumsa MSA Ne 80A.

B 19 yac 15 MMH Ha waxTy npubblio 2 otgeneHns 1 B3Boga OBICO Bo rnase ¢
KOMaHMpPOM B3BO/a.

B 19 yac 30 MMH Ha WaxTy npnobIno 1-e otaeneHme OnepaTMBHOIO B3BOAA

OBI'CO.

B 19 yac 43 MVH Ha WwaxTy nprbbIno 1-e otaeneHue 4-ro s3goga OBICO.

B 20 yac 02 MWH Ha wWaxTy npubbiio 2 otheneHns 5-ro B3soga OBICO Bo rnaee ¢
KOMaHMpPOM B3BO/a.

B 20 vac 05 MWH pyKOBOACTBO aBapuiHO-cnacaTeNbHbIMK paboTamy MpuHAN  1-i
3aMecTUTeNb KOMaHaupa oTpsaa.

B 20 yac 30 MyH Ha waxTy npnésin MOCBP.

B 21 uvac 00 mumH npubbin komaHamp OBICO w nNpuHAN PYKOBOACTBO aBapuinHoO-
cnacarte/ibHbIMK paboTamu.

K 23 yac 00 muH 06.06.10 r Ha waxTe 6b110 cocpeaoToyeHo 10 otaenennii FBICC, rpynna
OTO, AC v 4 PMI, cTapLumin KOMaHAHbIA cocTaB (15 YenoBek), TEXHUYECKNE CPeacTBa.

O6cTaHoBKa Ha MOMEHT npubbITurA noapasaeneHuii MBICC.
"OpHbI gMcneTyep WwaxTbl B 18 yac 56 MuH Bbi3gan 1- B3sog OBIMCO no poay
aBapun «BHe3anHbIi BbIGPOC». Ha MOMEHT NpUOLITUA OTAENEHWIA B LIAXTE HAXOAMNOCH 252
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4esioBeKa, B TOM YMC/Ie 3aCTUTHYTbIX Ha aBapMIMHOM yyacTke 23 Ye/oBeka, cyabba 5 venoBek
Hen3BecTHa. JTtoaun 13 WaxTbl BbIBOAATCA. CornacHo nosuuun MJ1A BITT1 pa6oTatoT B
HOPMaJIbHOM peXXmme. DNEKTPOIHEPI S Ha aBapUiiHbIN y4acToOK OTK/OYeHa. Boja B WaxTy v B
aBapuiiHyto BbIpabOTKy NogaeTcs.

Xop NMKBMaaLmm asapun.

B 19 vac 15 muH 6b110 AaHo 3afaHne komaHampy 1-ro otaeneHns B3soga OBIICO
CNefioBaTh Ha aBapUiiHbIN Y4aCcTOK - KOHBEMEPHbIN LUTPeK 2-i1 3anagHoit nasbl YL, 2-to
3anagHyto nasy YTILIM ana o6cneaoBaHms BbIpabOTOK 1 OKa3aHUsi MOMOLL NOCTPaAaBLLMM.

B 19 yac 15 MuH gaHo 3agaHve KoMmaHAupy 2-ro otaeneHns s3soga OBIr CO
CNeaoBaTh Ha MCXOAALLYHO aBapUMHOIO yYacTKa Ha KOHBEMEePHbIN LWTPEK 1-4 3anafHOi NaBbl
YU, 2-to0 3anagHyto nasy YTILIM ans o6¢nefoBaHns BoipabOTOK M OKa3aHMS NOMOLLM
nocTpasasLUmnMm.
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Mocnegyowmm oTaeneHnaM 6bl1a jaHa KoMaHa cnefoBaTh Ha KOHBEEPHbIN LUTPeK
2-11 3anagHou nasbl YTILM, 2-t0 3anagHyto nasy YTILIM gna o6cnefoBaHns BolpaboToK U
OKa3aHusi MOMOLLM MOCTpaaaBLUVM.

Pa3Be/Ka aBapuiiHOro y4acTKa CO CTOPOHbI MCXOAALLEN CTPYW BO3AyXa Obina
BbINO/IHEHA A0 COMNPSHKEHNA 2-11 3anafHow nasbl YTLIM ¢ KOHBeNepHbIM LITPEKOM 1-i1 3anafHou
NaBbl N Ha NPOTSXKEHUM 3-X CEKLMIA MO nase. B xoae pa3seaku B 22 yac 03 MUH Obl/1 06HaPYXKEH
nepBblil NOCTPaAaBLUMIA B arOHa/IbHOM COCTOSHWW. MoCTpajaBLUniA iedXan Ha CNNHE TMLLOM BBEPX
Ha CKpebKOBOM KOHBeMepe B parioHe Mexay 139 n 140 cekymsamn Kpenu. Hanmums TpaBm He
06Hapy)XeHo. Ha nocTpagasLuemM 6biaM 0A4eTbl 6PHOKK 1 canorn. MIMeeTcsi CBETUNbHUK B paboyem
COCTOSIHUM 63 NOBPEXAeHWI, BKIHOUEHHbIR. Camocnacarte/ib psgoM ¢ NocTpataBLUnM He
06Hapy>keH. Bblin NpoBefeHb! peaHUMaLMOHHbIE MEPONPUATUSA, KOTOPbIE He Aa/n
MOMIOXKUTENbHbIX Pe3y/bTaToB U NOCTPaLaBLUMIA, He NPUXOASA B CO3HaHWe, CKOHYascs. [Fa3oBas
06CTaHOBKa Y MecTa 06Hapy»eHus noctpagasLlero: CH4-7,0%, CO-0,0%, t=42°C. [anbHelilee
NpoBeAeHNe pa3BeKn HEBO3MOXHO MO NMPUYMHE BICOKOW TeMnepaTypbl Bo3ayxa T=42rpaj
(cornacHo YcTtaBy 'BIFCC» Bpems npebbiBaHMSA B 30HE NOBbILLEHHON TeMnepaTypbl 36MUH, YTO
MO3BO/ISIET BbIMOMHUTL PasBefKy B AaHHbIX YC/IOBUSAX TONbKO [0 OKHa /1aBbl).

B 20 yac 50 mvH 06.06.10 r. npnbbIBLUMM Ha KOHBEEPHbI LUTPEK 2-11 3anafHoM
nasbl YTILIIM oTaeneHnem 1-ro B3BoAa 06HaPYXKEHO, YTO OKHO /1aBbl «3aKPbITO» BbIOPOLLEHHbIM
yr/eM - NPOX0J, B NlaBY HEBO3MOXKEH. BeimymHa 0Tkoca BbIGPOLLEHHOM FOPHO MacChl U3 f1aBbl B
KOHENepHbI WTpPeK 2-i 3anagHoi naebl YTILM cocTaBnseT 8 M. [a30Bas 06CTaHOBKA Y OKHa
naebl: CHz-1,5%, CO-0,0%, T=35°C. B naBy noctynaet Q=514 M>/MUH BO34yXa.

Ha noBepxHOCTU WaxTbl MeAULUMHCKUMI PabOTHMKaMM OKa3aHa
KBa/IMULMPOBaHHAasA MeANLMHCKas MOMOLLb 18 paboTHMKaM LaxTbl. Bce 0CMOTPEeHHbIe
ropHopaboume rocnmTanusmposaHsl B OKBI3.

B 21 yac 00 muH 06.06.10 r 6b111 pa3paboTaH OnepaTUBHbIN N1aH MKBUAALUN
aBapuy Nel, npegycmaTpuBatoLLmiA MeponpusaTUs No YBeIMYEHNIO KOIMYeCTBa BO3ayXa 1
obecreyeHnto YCTOMYMBOIO NPOBETPMBAHNSA KOHBENEPHOrO LUTPeKa 2-i 3anagHor nasbl YL Ha
Bpems NnpoBefeHns paboT no MKBMAALUN NOCNEACTBUIA aBapun, BOCCTAHOBEHMIO N YCUNEHUIO
HapyLLEeHHOW Kpernu aBapuiiHON BbIPaboTKMN 1 y MecTa BefleHWNs aBapuinHO- criacatesibHbIX paboT
(puc.3.4).

[ns yBenMueHNs KonmyecTsa Bo3gyxa U 06ecneyeHns yCTOMYMBOro NpoBeTpUBaHmS
ObINN YNNOTHEHbI BEHTUIALMOHHBIE ABEPW NAapPYyCHOM NepeMbIYKOoi B NoackoM xogke Ne2 YTILIMM,
YMNOTHEHbI TaKXKe BEHTU/ISAILMOHHbIE BEPW BO BCIOMOraTe/lbHOM KeepLuiare Ne2 1-i 3anafHom
nasbl LIM 1 BEHTUNALMOHHBIE ABEpU B BEHTUNALMOHHOM XoaKe No2 1-1i 3anagHoii nasbl L.
Pacxog Bo3gyxa ysenuuunca ¢ 514 m3/muH go 630 M3 /muH.

B 21 vac 30 muH 06.06.10 r oTAeneHns NpuUcTynuan K pasbopy BbIOPOLLEHHO
FOPHOM Macchbl CO CTOPOHbI 2-T0 3anagHoro KoHBelepHoro wrpeka Y LM,

B 23 vac 54 muH 06.06.10 r npy pa3dopKe BbIGPOLLEHHO FOPHOM MacCbl 0OHapYXKeH
BTOPOW NOCTpaZaBLLMi 63 MPU3HAKOB XKM3HM Ha CONpPsXeHUN 2-11 3anagHoi nasbl YTILIM ¢
KOHBENEPHbIM LUTPEKOM 2-i1 3anagHor nasbl YTILIM. MocTpagasLumnin nexkan Ha 1eBoM 60Ky,
rON0BOW K /1aBe, HOrM B COrHYTOM COCTOSIHWM, NOJ, BbIOPOLLEHHOW FOPHOI Maccoi.

B 01 yac 00 muH 07.06.10 r nocTpafasLUmii Obln U3B/EUYEH U3-MOJ, BbIOPOLLIEHHOA
rOpHOM Macchl. Hannune TpaBm He BbISIB/IEHO. NOCTpafaBLLWi OAET B OPHOKMN (IXKUHCbI). Y
NnocTpasaBLLEro MMeeTCA CBETU/bHUK C NOBPEXXAEHHbIM KabeneM Y rofioBKu CBETU/IbHUKA.
Camocnacaresb - OTCYTCTBYET, YacOB He 06Hapy»XeHo. Ha cnevofexae 06HapyXXeHbl K/UM Ha
MOSICHOM PEMHe, XXETOH CNyCKa-Bble3fa C BbIOUTbIMU MHULMaaMKU. Ha MecTe 06HapyXeHus
NnocTpafaBLLEro 0CTaB/IeH XeToH. Ma30Basi 06CTaHOBKa Yy MecTa 06Hapy)XeHWs NoCTpasaBLLUEro:
CH4-0,1%, CO-0,0%, T=35°C.

Ha momeHT BpemeHu 01 yac 30 muH 07.06.10 r nponsBeaeHa pas3bopka
BbIOPOLLEHHOM FOPHO Macchl MO NPaBO CTOPOHe 0TKOCA MO XO4Y BbIPaboTKMN B HYXKHEN YacTu
BbIpaboTKM Ha WKpuHy 0,8 M. Ha ANMHY 5 M, 3a4KLLEH NPUBOL CKPeOKOBOIO KOHBeKepa 1 cam
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KOHBeWep No KOHBeMepHOMY LUTPEKY 2-i1 3anagHor nasbl YTILM. Takke nponsseseHa yoopka
BbIGPOLLEHHOM MacChl B 3aMacHOM BbIXO/E M0 BCEMY CEYEHUIO Ha A/INHY 3 M.

Ma3oBast o6cTaHoBKa Ha 01 yac 30 muH 07.06.10 r. cnegyrouas.

KoHBeliepHbIl WTPeK 2-1 3anagHoi naebl YL y mecTa BeAeHUsi paboT Mo
pa3bopKe BbIGPOLLEHHON FOPHOI Macehbl:

CO, =0,0%; CH,; = 0,1%; CO =0,0%; T=35 °C

KoHBeliepHbI Xoa0K Ne3 1-i1 3anagHoii nasbl YL B 20 M. HUXXe CONPSHKEHUS C
BEHTU/IALMOHHBIM LWTPekoM 1 3anagHoi nasbl YTILIM: CO, = 0,2%; CH4 = 3,5%; CO =0,0%; T =
33 "C. B 02 yac 00 muH 07.06.10 r Ha NOBEPXHOCTb Bbl4asv NOCTPajaBLUero, rae oH obii nepejaH
paboTHMKam NpoKypaTypbl JoHeLKon obnacTu.

B 02 yac 30 muH 07.06.10 r 6b11a NofaHa 3N1eKTPOIHEPTUA HA KOHBEEPHbIN LUTPeK
2-i 3anagHou nasbl YL, B 03 yac 30 muH 07.06.10 r. npon3BefeHa npoBepka
paboTocnocobHocTM Aatumka Al3. datumnk ncnpaseH. B 03 vac 35 muH 07.06.10 r. npounssenu
3anycK IEHTOYHbIX KOHBEEPOB Ha KOHBEVEPHOM LUTpeKe 2-1 3anagHoi nasbl YTILIM. B 03 vac 43
mMuH 07.06.10 r 3anycTuin cKpebKoBbI KOHBEEP Ha KOHBEMEPHOM LUTPEKe 2 3anafHoi nasbl
Y.

B 03 yac 30 muH 07.06.10 r Ha NOBEPXHOCTb BblAasn eLle OA4HOro NoCTPaAaBLLEro,
rae oH 6bIn nepeaaH paboTHMKaM NPoKypaTypbl [JloHeuKor o6nacTu.

B 05 yac 00 muH 07.06.10 r 3aMKHYT KOHTYp Mex/y 3anacHbIM BbIXOA40M U
KOHBENepHbIM LUTPEKOM 2-11 3anagHou nasbl YTILIM. MNpogomkaeTcs NOUCK NOCTpafaBLLmMX U
ybopKa BblIGPOLLEHHOW FOPHOI Macchl BO 2-1 3anafgHoi nase YTILIIM.

C 12 yac 00 muH 07.06.10r NpoBOAMTCS pa3MbIBKa BbIOPOLLEHHO FOPHOIN Macchbl
BOJO0M C UCMO/Ib30BaHNEM BbICOKOHANOPHOro Hacoca YT H-2. MposoanTcs onepexaroLas
BblpaboTKa WupnHoi 0,9M C fanbHeNLLein eé 3a4MCTKO U YOOPKOW Yris 4O LWMPUHbI 2-2,5M.

B 11 vac 38 muH 08.06.10r npu BbINOMHEHNN YOOPKM BbIOPOLLEHHOTO YrAs, Noj
cekumein Ne43 o6Hapy>keH ellle 04UH NOCTpadaBLUMA 6e3 MPU3HAKOB XM3HW, Ha4aTbl paboTbl NO
ero V3B/eYeHWHO.

Mo cocTosAHMIO Ha 14 yac 00 MuH 08.06.10r npoingeHo y3kum 3a6oem (LumpuHoi 0,9
M) [0 43 ceKummn Kpenwu.

C 12 yac 00 muH 08.06.10 r no mepe ybopKM BbIGPOLLIEHHOW FOPHOM MacChl B
aBapUiiHOi BbIpaBoTKe YBEMUMIOCH KOMYECTBO BO3/AyXa NOCTYNAOLLEro B Nasy ¢ 630 M3 /MUH Ao
910 mM*/MuH. Mo 33-10 CeKLMIO Kpeny NlaBa ounLLieHa Ha WinpuHy 2,0 - 2,5 M. TeMnepaTypa Bo3ayxa
Ha UCXofsLLeli CTpye cHuamnack ¢ 42 °C no 38 °C

Bo 2-t0 cmeHy 08.06.10 r cunamn 3-x otaeneHmin OBI'CO 6bina opraHmM3oBaHa
passefkKa 2-i 3anafgHoi nasbl YL co CTOPOHbI CXoAsLen CTpyn. B pe3ynbTaTe pa3Beaku nog
PYKOBO/CTBOM MOMOLLHMKA KOMaHAMpa 0Tpsga 2-9 3anafHas nasa obli1a 06cnefoBaHa 4o Cekuum
Ne86. OTKOC BbIOPOLLEHHOTO YIS HauMHaeTcs OT cekumm Nel04, Ha cekummn Ne86 BbicoTa OT
BbIOPOLLEHHOIO Yrna Ao Kposau coctasnseT h=0,4m. (Hymepauusa cekumii Kpenu HaunHaeTcs
CHW3Y N1aBbl, BCETO B flaBe 141 cekuus).

Pe3ynbTaT aHa/n3a Npob pyaHNYHOIo BO3AyxXa 0TO6paHHOro BO 2 3anafHoM naee
YTILIM Bo Bpems pa3segku 18-00 08.06.10r.

CO, =0,1%; CH4= 0,4%; 0,=20,4%; CO =0,0%; H =0,0%; T = 38 "C.

Ha 18 yac 00 muH 08.06.10 r npomn3sBoamnack yoopka BbI6pOLLEHHO FOPHOA MaccChl B
painoHe MexaHVU3MPOBaHHOW ceKummn Ne4d3, n3-3a Npu3aboiHOM YacTu, U3-noj KoHBelepa ans
obecriedeHNs BO3MOXHOCTN MaHEBPOBbLIX Pab0OT MeXaHU3MPOBAHHON KPerbo U KOHBeVepoM, ANns
0CBOOOXAEHNSA NOCTpaaBLLErO.

B 18 uac 00 mvH 08.06.10 r Ha KOHBeepHOM LUTPeKe 2-i1 3anagHoi nasbl YL B
1,8M BOCTO4YHEe 3anacHOro Bbixoga 6bin HaingeH camocnacartesib LLICC-1Y, KOTOpbI He BCKPLIT.

B 21 yac 00 muH 08.06.10 r 6bl11a Npon3BeeHa NOMbITKa NepeaBmX KN CeKLUK
MexaHu3npoBaHHOM Kpenn Ne43 ans 0cBoOOXAeHNS NOCTPaLaBLLEr0, HO U3-3a HapyLLEHUS
repMeTMYHOCTU LIaHra BbICOKOIO [1aB/IeHNSA M YTEUKM paboyert XXMAKOCTM 3TO CTa/o
HEBO3MOXXHO.
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B 21 vac 55 M1H npogomHkanack 3a4MCTKa BblOPOLLEHHON FOPHON MacChl U3-Nog,
nocTpajaBLLero.

B 22 yac 15 muH 08.06.10 1 B WaxTy, 414 U3BneyeHNs nocTpagasLUero, 4ocTaB/eHo
rmapasnnyeckoe 060pya0BaHMe «X0IMaTpo».

B 22 yac 25 muH 6blna gaHa KoMaHa Ha U3B/IeYeHMe CTOMKM MeXaHU3MPOBaHHOM
Kpenu B cekumn Ne43.

B 22 yac 30 MvH NpuMeHsnock 060pyaoBaHNe «XoimaTpo». M3-3a oTcyTcTBus
CBO6GOAHOIO X0a peLuTayHoro coctasa NPUMeHeHMe «X0IMaTpo» HEBO3MOXHO.

B 01 yac 00 muH 09.06.10 r npon3soAMNCL paboTbl NO PaCcCTbIKOBKE CTaBa
KOHBeWepa NaBbl. PacCTbIKOBKa HEBO3MOXKHA U3-3a Npefe/bHOM HATHKKM Lienun KOHBelepa.

C 05 yac 00 muH 09.06.10 r npogo/mxanuncek paboTbl N0 y6ope BbIGPOLLEHHON FOPHOIA
Macchbl 0T cekumm Ne34 K cekumm Ne4d3.

Ma3oBasi o6¢cTaHoBKa Ha 07 yac 00 muH 9.06.10r:

-2-51 3anaaHas naea YL, y mecTa pa6or:

CO; =0,1%; CH,=0,1%; CO =0,0%; T =35"C.
-BcriomoraTe/ibHbli - KBepwnar Ne2 (B 20 MeTpax HWXKe COMPSHKEHUS C
BEHTU/IALMOHHBIM X0AKOM 1 3anafHon nasbl Y TLM):

CO, =0,1%; CH4=0,7%; CO =0,0%; T =35 "C.

B 09 yac 45 muH 09.06.10 r 6b11a OTCOEUHEHA OT BEPXHEr0 KpeneHus CTorka
MeXaHn31poBaHHOM Kpenn B cekummn Ned3. U 6blna NonbITKa U3B/eYeHUs NOCTpaaaBLUIEero.
3BneveHe HEBO3MOXXHO - HOMM NMOCTPaAaBLUEro 3aKaTbl MEXY KOHBENepPOM fiaBbl U
OCHOBaHWMeM MeXaHU3MPOBaHHOW Kpenw.

Pab0Tbl N0 13B/IEYEHNIO NOCTPALABLLENO MME/IN 3aTSHKHOM XapaKTep B CBA3M C
OC/NOXXHEHHbIMMW YC/IOBUSMIN Ha MeCTe BefleHNA paboT (NoCTpagaBLUMNA 3axKaT MeXAY 3/leMeHTaMu
CKpebKOBOIro KOHBelepa NnaBbl 1 MEXaHU3MPOBaHHOM CEKLMEN Kpenu

Ne43).

B 14 vac 45 muH 09.06.10 r Ha waxTy A0CTaB/IEHa YCTaHOBKA XO/I0JHOM Pe3Ku
«Kobpan.

B 15 yac 50 muH 09.06.10 r nocTpadaBLUKii 6bI1 U3B/IEYEH U3-NOJ KOHBeliepa NaBbl.
MocTpajaBLUNiA HAXOAMCA B CUASAYEM MOMOXEHUM HA COMHYTbIX KONEHSX MLOM K 3a60t0. Ha
MecTe 06HapyXXeHMs NOCTPaaBLLEro ocTaBneH XeToH Nel0-3-10.

B 18 yac 15 muH 09.06.10 r npu y6opKe BbIOPOLLIEHHON FOPHOA MAcChbl Ha CeKLMM
Ne54 o06Hapy»XeH cBETUIbHUK Ne398 6e3 ronoBKu.

B 18 vac 45 muH 09.06.10 r nocTpagasLumii 6bi1 NOAHAT Ha MOBEPXHOCTb, e Obin
nepefaH paboTHMKaM NPOKypaTypbl [OHELKON 06nacTu.

B 22 yac 00 muH 09.06.10 r npu y6opKe BbIOPOLLIEHHON FOPHO MacChl B pailoHe
ConpsbxkeHns 2 3anagHor nasbl YL 1 KoHBeiepHOro wtpeka 2 3anagHoi nasbl YL
06Hapy>keHbl cymKa ¢ camocnacatenem Ne217 n «CurHan» NeO-1.

B 00 yvac 15 muH 10.06.10 r npu y6opke BbIOPOLLIEHHON FOPHO MacChl B pailoHe
cekumm Ne71 o6Hapy»KeH eLle OAnH NocTpaaBLLmMii 663 NPMU3HAKOB XM3HW. MocTpaaaBLUNIA nexan
Ha >XMBOTE BLO/Ib KOHBeiepa CIM-301 ronoBoi B CTOPOHY KOHBEEPHOro LWTpeKa 1-i 3anafjHoi
nasbl YTLIM. MocTpagasLumnii 6611 0A€eT B 6pHOKK, (PyTOONKY, B OAHOM carnore, Ha ro/loBe Kacka,
HayaTbl paboTbl MO ero U3BneveHNo. Ha MecTe 0OHapy>KeHNsA NOCTPaAaBLIEr0 OCTaB/EH XXETOH
Ne3-0-22

B 00 yac 50 muH 10.06.10 r npu y6opke BbIOPOLLIEHHON FOPHO MacChl B painoHe
ceKkummn Ne74 o06HapyXKeH eLle 0fMH NoCTpajaBLLMin 6e3 NPU3HaKoB XU3HW. MocTpagasLUnii
Haxo4WCA Ha KOJIeHAX FO/10BOM B CTOPOHY KOHBEEPHOTO WTpeKa 1-i 3anagHoi nasbl YTILM. Ha
nocTpagasLLEM ObINN HAAETbI pyballka, 6PIOKM, KanoLu, Ha Fo10Be Kacka, HayaTbl paboTbl MO ero
N3BNEYEHNIO. Ha MecTe 06Hapy»KeHUs NOCTpaaaBLLEro ocTaB/ieH XeToH Ne3-0-25.

C 16 yac 30 MuH 10.06.10 r. B cBA3U C 06HAPY)XEHVEM Y Bblayeid BCex
nocTpagaBLUnX, OTCYTCTBUEM MPEBbILLEHWI NPeLe/ibHO AOMYCTUMbIX KOHLEHTPaUnii pyLHUYHBbIX
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rasoB, BOCCTaHOB/IEHMEM HOPMa/IbHOTO NMPOBETPMBAHWS aBapUIAHOTO y4acTKa OTBETCTBEHHbIM
pyKoBoAMTeNeM paboT Nno IMKBMAALMM aBapui BblAaHO paspelleHmne nogpasgenedmsam MBIrcc
yObITb K MeCcTaM CBOEN AMCNIoKaLun.

MpUYNHBI BOSHMKHOBEHWSA aBapum
B co0OTBETCTBUM C BbIBOAAMUN 3KCMEPTHOM KOMUCCUM, MPUYNHON aBapumn SBIUICA
BHe3arHbli BbIOPOC YrNs 1 rasa.

1. B pe3ynbTate npouecca COBMECTHOM paboTbl BCEro YrienopogHoro Maccuea,
OTAENbHO YrofbHOro naacta M BMeLaloWwmMx Mopos, MPou3oLWsIo AMHAMUYECKoe paspyLueHue
nopoA Kpoenm (rnousbl) (Hayaso Mocagku MopoA KPoBAM M AMHAMUYECKOe paspyLleHue Nnopon)
NPUBENO K ANHAMUYECKOMY TO/TYKY B MAcCyBe, YTO MPU BbICOKMX KOHLIEHTPALMSAX HaMNPsHXKeHUs B
MaccmBe NOCYKNI0 UMMYNbCOM AN Havana peanm3aumm IM'AA B B1Ae BbIGpoOca yris 1 rasa.

2. B pesynbTate AeCcOpOLMOHHbLIX MPOLECCOB, NMEIOLLMX MECTO B Yro/ibHOM NJiacTe,
NPOMCXOAUIIO MepPMaHeHTHOe NepeMeLLeHe rasa B yrie u3 cB0604HOIr0 COCTOSHUSA B CBA3aHHOE U
HaobopOT, NPOSBMBLUEECS OKOHYaTeNlbHO [aBfieHVeM aAcopbyupoBaHHONO MeTaHa B MacTe.
[aBneHve afcopbMpoBaHHOrO MeTaHa 3HAYMTENIbHO 3aBUCUT OT HanpsXXeHHOro COCTOSIHUSA
maccmBa M Temnepatypbl yrns. [MOCKOMbKY B MNOcnegHee BpeMsi TemnepaTypa BO3fyxa
3HaYMTeNIbHO MOBLICK/IACH, & BEIMYMHA MOPOLHON KOHCONM LOCTUr/Ia MakCUMasibHbIX 3HAYEHWN,
TO [OMNOSTHUTE/IbHOE KONMYECTBO MeTaHa NepeLusio B CBOOOAHOE COCTOSIHWE B Yrfie B 00bemax,
MHOIOKpPaTHO NPEBbLILIAKOLLMX ero HOPMa/lbHOE COCTOSIHME. YKa3aHHOe Bbllle CBUAETENIbCTBYET O
TOM, UYTO MPK BbIMOSTHEHHBLIX Mepax 1 Npu nx 3PMEKTUBHOCT MHOTOKPATHOE YBEIYeHe 06bema
rasa B Yyrfe npv BbICOKUX KOHLEHTPaUUAX HanpsdKeHWUs B MaccvBe HEMUHYEMO MNpuBeAeT K
peanu3aummn I'AA B 3a60e.

3. He aptheKTMBHOCTb MPUMEHEHNS MPOTUBOBLIOPOCHLIX MEPONPUSATUIA B NaBe.

4. Hanmume HENPOrHO3MPOBAaHHOIO re010rMyYecKoro HapyLLeHNs BHYTPU MaccuBa.

Ha waxTe B KpaTyaiLume cpokm 661710 COCPeLOTOHEHO HEOOXOAMMOE KO/IMYECTBO
otaeneHunin TBICC, komaHgHoro coctasa 1 rpynn PIIT, a npaBu/bHbINA BbIGOP TEXHOIOM NN
NNKBMAALMM aBapumn NO3BOINA 06ecneyunTb 6e30MacHble YCI0BUS PaboTbl UCMOHUTENEN.

CnenyeT oTMeTUTL, 4TO 09.06 2009 rofda B 3TOW Xe NaBe TakXke NPON30LLEN
BHe3arHbIn BbIOPOC. B COOTBETCTBUM C BbIBOAAMU SKCMEPTHON KOMUCCUM ObINI0 YCTAHOB/EHO,
NPUYNHOI BHE3ANHOI0 BbIGpOCa ABUIOCL BO3AENCTBUE PYUHBIM MHCTPYMEHTOM (OT6OMHBLIM
MOJIOTKOM) Ha 3260 onepexatoLLeli 4acTy KOHBENEPHOro LUTPEKa B 30HE BbICOKOM
HaMpPs»XeHHOCTN FOPHOIr0 MaccuBa, OCMIOXXHEHHOM reo0IorMYecKMM HapyLleHneM. MpruynHom

rPynnoBOro HECHaCTHOr0 Cyyas ABUIOCb HAXOXXAEHME NHOAEN B 30HE MOpaxaroLWwmnx hakTopos
BHe3arnHoro Bbibpoca yrns u rasa.

3. BegeHue aBapuiiHO-cnacaTesibHbIX paboT Npu Nog3eMHbIX noXkapax.

BeneHune aBapuitHO-cnacate/bHbIX paboT Npy NOA3eMHbIX NOXapax B LUaxTax
CBOAMTCA K 06ecneyeHnto ageKTMBHOTO peXkMa NPOBETPUBAHMSA, CACeHMIO NHOAENA, TYLLEHMNIO
noxkapa v IMKBMAALMN ero nocneacTBuiA.

ObecneyeHre ahheKTUBHOIO pedKrma NpoBeT prBaHNe aBapuiiHOro ydacTka npu
TyLeHMM no>kapa

C MOMEHTa BO3HVMKHOBEHMS 1 A0 OKOHYaHUS TyLLEHMS MoXapa AO/MKHbI
MPOBOANTLCA MEPONPUATISA N0 06ecneyveHnI0 3MEKTUBHOIO peXxMa NPOBETPUBAHUS,
obecreymBatoLLero 6e30nacHOCTbL paboTaroLMX OTAENEHNIA NO ra30BoOMY (DaKTopy,
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CMOCOOCTBYHOLLEr0 NEPEHOCY OMHeTYLUALLMX MaTePUaIoB CMYTHbIM BEHTUISALMOHHBLIM MOTOKOM B
30HY rOpeHus;, a TaKkxKe CHKAKOLWEro CKOPOCTb PacnpoCTpaHeHns noXapa ¥ UHTEHCUBHOCTb
ropeHuns. ABapuinHo-cnacaTe/ibHble paboTbl paspeLlaeTcs NPOBOANTL NPU KOHLEHTpaumn MeTaHa
HUXe 2 %. Ecin KOHUeHTpaumm ero gocturna 2 %, To Noan AO/MHKHbI 6bITh BbIBEAEHbI U3 ONAacHOM
30HbI U HEOOXOANMO MEPENTM K TEXHONOTMM TYLLIEHMS NOXapa, 06ecneymBaroLLeli 6e30MacHOCTb
paboT. OL4HOBPEMEHHO AO/HKHbI MPUHUMATLCSA MEPbI N0 NPefoTBPaLLEHMIO 06pa30BaHNs
B3PbIBOOMACHOW KOHLEHTPaL MK MeTaHa B BO3ZyXe, MOCTyMNaroLLeM B 30HY MNoXapa, Ui B
BbIPabOTKY, M0 KOTOPOI OTBOAATCA NMOXapHble rasbl C BbICOKOW TeMnepaTypou.

MpYHUMaeMbIi BEHTUNSAILMOHHbBINA PEXUM JO/DKEH YA0BNETBOPUTL TPeboBaHUAM
YCTOMUMBOCTM 1 6€30MacHOCTU. BO3MOXHbI CrieflytoLye pexyMbl NPOBETPMBAHUSA aBapuiiHOTrO
yyacTKa 1 LwaxTbl:

- CYLLECTBYIOLMA peXXum [0 aBapun 6e3 M3MEHeHUs HanpasfeHUs [LBWKEHUS U
pacxofa BO3AyXa, a Takke pexuma paboTbl BCeX BEHTU/IATOPOB [/1aBHOIO MPOBETPMBaHUA
aBapUIHOTO y4acTKa 1 LaxThl;

- C COXpaHEeHWEeM HanpasfieHUs [BWKEHWUA CTPyM BO34yXa, HO W3MEHEHWEM €ero
pacxoga nyTeM M3MeHeHMsi pexxnma paboTtel BITTI, paboTarollero Ha ceTb aBapuMimHOro y4acTka,
NN MECTHOTO PerynnpoBaHus;

- PEBEPCUBHbIA PEXUM MpU  OOLIELIAXTHOM PEBEPCUMPOBAHUN  WAN  U3MEHEHUN
HarnpaB/eHNs ABXEHMSA BO3AyXa Ha aBapuiiHOM y4acTKe ¢ nomoLubto BITT1, paboTatoLlero Ha ceTb
3TOr0 Y4acTKa,;

- MECTHOE pEBEPCMPOBaHME, OCYLLECTBSEMOE MYTEM W3MEHEHUS COMPOTUBNEHUIA
OTAENbHbIX BbIPAbOTOK, BXOAALWIMX B BEHTUSILMOHHbLIA KOHTYP aBapuHOrO y4yacTka, npwu
HopManbHoI paboTe BITT;

- "HyneBon" peXum NPOBETPMBaHWA MNpu ocTaHoBKe BITI; 3akopaymBaHue
BEHTU/IALMOHHON CTPyW, NPWM KOTOPOM BeCb WM 6Ofbluas 4YaCTb BO3Ayxa MOCTynaeT B
NCXOALLYIO CTPYH Y4yacCTKa, Kpblia, LWaxTbl, MWUHYA OTAE/IbHYH0 BETBb BEHTWUIALMOHHOIO
COefIMHeHus;

- KOMOMHMPOBAHHbIA - BKIOYAIOWMWIA MPU3HaKM ABYX W 60/ee  pexumMoB
NPOBETPUBAHNUS;

- OTCYTCTBME NPOBETPMBaHUA OTAE/NbHbIX BbIPabOTOK (0cTaHOoBKa BMIT, n3onsaums)

NI BbIEMOYHBIX Y4aCcTKOB (M30715UM5).
MpYHUMaeMbI  PeXXMM  NpPOBeTPMBaHUA  00YC/IOB/IMBAETCSH  CNeayHOLUMN
(hakTOpammu:

-MeCTOM BO3HMKHOBEHWSA o4ara noxxapa B CETU FopHbIX BblpaboToK (BblpaboTaHHOE
NPOCTPaHCTBO, OYUCTHON 3a60M, Ha NPOTSHKEHUN BbIPaOOTKN CO CBEXEN UM UCXOAALLEN CTPYeN,
B 3a00€ NOArOTOBUTENbHON BbIPabOTKM, B OOLLELLIAXTHON MM Y4aCTKOBOW BblpaboTKe, B Kamepe, B
CTBOJ1aX CO CBEXeW N UCXOLALLEN CTPYEIN U UX HaALLaXTHbIX 34aHNAX);

- XapaKTepoM BbIMOJIHAEMbIX aBapuinHO-cnacaTte/ibHbIX paboT (BbIBOA BCEX NIHOAEMN,
3aCTUrHYTbIX aBapueil, B 0e30MacHytd 30HY WM Ha MNOBEPXHOCTb;, OO6Hapy)XeHuWe U
TpaHCMopTUPOBaHMe NOCTPajaBLUNX; BefeHMe paboT Mo TYLUEHUIO MOXapa);

- obecrneyeHviem [OMYCTUMOrO COLEPXaHUA TFOPKYMX ra3oB W MpeaoTBpaLLeHVeM
CO3[aHns B3pbIBOOMACHOMW OOCTaHOBKW B 30HE BefeHWs aBapuiMHO-cnacaTtefibHbIX paboT v B

APYTUX FOPHbIX BbIPabOTKax LLAXThI.
O6bI4HO NPU TYLLEHMM NOA3EMHbIX MOXAPOB B 3aBUCMMOCTU OT BM/a BbINOHEHHbIX
aBapuiiHO-cnacaTe/bHbIX paboT NnocneAoBaTeNlbHO NPUMEHSKOTCS HECKObKO BUAOB
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BEHTU/IALNOHHBIX PEXXMMOB. OCYLLECTB/IEHWNIO HOBOTO BEHTU/IALMOHHOIO PEXNMA [O/HKEH
NpeLLUIecTBOBaTb NPOrHO3 0XMAAeMOl razoBoi 06CTaHOBKM Ha aBapUinHOM y4acTKe.

3.2.4. BepeHue aBapuiiHo-cracaTe/lbHbIX paboT NpU NMPOHUKHOBEHUW B LUAXTY
AN0BUTbIX BELLIECTB

Mpwy 3apaXXeHNN rOpHbIX BbIPabOTOK TOKCUYHLIMU XMMUYECKUMI BELLLeCTBaMM
nepBooYepesHble AeNCTBUA ropHOCMacaTe/lbHbIX NoApasAeneHniA AOMKHbI 6bITb HanpaBneHbl Ha
crnaceHve Niofen, okasaHue UM KBaIM(hULMPOBaHHOM MeMLMHCKON MOMOLLK, OrpeaeneHme rno
BO3MOXXHOCTW COCTaBa NPOHMKLLEr0 TOKCUYHOTO BELLIECTBA, BbIIB/IEHWE U YCTPaHEHME UCTOYHMKA
NOCTYM/IEHUS, NPeAYNPEXAEHNE NX PACNPOCTPaHEHUS M0 BbIpaboTKaM C BEHTUNALNOHHON CTpyeit
N LWAXTHLIMW BOJaMMU.

B HauvanbHbIV neprog geinctems BITK 1 ropHocnacaTenei 0CyLecTBASKOTCA B
COOTBETCTBMU C MeponpuaTuaMu MJTA 4ns NporHo3MpyeMoro nepeyvHs CUbHO AeNCTBYIOLMX
A00BUTbIX BewecTB (CAAB). JInuHbI cOCTaB ropHOCNacaTe/lbHbIX OTAENEHWIA, HanpaBsSieMbIX B
3apaXXeHHYH0 30HY, [0/KeH ObITb OCHALLEH CreuuaibHbIMU ra303allUTHbIMU KOCTHOMaMu U
AbIXaTeNbHbIMY annaparamu, 3aluLiatowMm oT NPoHMKHoBeHUs CAAB. MogzeMHyto 6a3y
OpraHu3ytoT TO/IbKO B BbIpaboTKax CO CBEXEN CTpyeit Bozayxa. OTaeneHne, yXoasLLee B
3apaXKEHHYH 30HY, J0/MHKHO UMETb MOCTOSIHHYHO NEePEroBOPHYHO CBA3b C MOA3EMHON 6a30M.

Mpy KoHUeHTpaumn CAAB B BblpaboTKe, rae BeAyTCs ropHocnacatesibHble paboThl,
4o 10 NAK ans 3awmutbl IMYHOIO COCTaBa PEKOMEHAYETCA MPUMEHSATL JIErKWIn 3alUTHBIA KOCTIOM
N-1 v pecnupatopsl P-30 nnu P-34 npu gaimTensHOCTM paboTbl He 60/1ee 2 Y B cpefe C
[OMYCTUMOW TeMMepaTypoii BO3AyxXa U CO CpeaHen (hn3nueckoin Harpyskoii. Mpu 60n1ee BbICOKNX
KoHUeHTpaumsax CAAB HeobX04AMMO NPUMEHATb CrieuabHble ra3o3awnTHbIE KOCTHOMBI U
[bIXaTeNbHble annapaTbl. HanpumMep, npu npesbiweHnn MAK o 1000 pa3 NPoAO/MKUTENBHOCTL
paboTbl B KOCTIOME "TpenbumH-Cynep" mpmbl "IHTEPCANPO™ CO CpeHen PrU3NYecKom
HarpysKoi - He 601ee 25 MVH, a Npun ABWKEHNM B pa3BeaKy 40 33 MUH. B Takol cpefe BO3MOXHO
NCMo/b30BaHMe AblXaTeNIbHOro annapara co cXaTtbiM Bo3ayxom Tuna AUP-LL nnu pecnmpartopa
CO OXaTtbIM Kncnopogom P-30X B KOMMJIEKTE C rasosauiMTHbIM KOCTIOMOM. B KOMIMeKTe ¢
NPOTMBOXUMUYECKUM N30INPYIOLLNM KOCTIOMOM TuNa KNX-4 MOoryT npuMeHATLCA AbiXaTe/lbHble
annapatbl ACB-2 1 pecnupatopsl PBJ1-1, P-34, pa3mMellaemblie B NOLKOCTHOMHOM MPOCTPAHCTBE.

[ns npothnnakTNYecKon 3amTbl IMYHOTO COCTaBa, PaboTatoLLEro B 3apaXXeHHbIX
C/AB BblpaboTKax, nepes Hanpas/ieHNeM Ha BbIMOIHEHWE 3afaHuns U NOC/E Bble3a 13 LWaxTbl
Heo6X04MMO NPUHUMATb racTPO3HTEPOCOPOEHTLI. [03npoBKy (0T 3 A0 10 TabneTok Ha Npuem)
HasHavalT MeAVLUHCKMIA pabOTHUK Cy)KObI B 3aBUCUMOCTM OT KOHUeHTpaumn COAB v
[JIMTENBHOCTM NPebblBaHNA B 3apaXKEHHON 30He. PeXXKnM Tpyaa n OTAbIXa JIMYHOIo cocTaBa
yCTaHaBMBaeT PYKOBOAUTESIb FOpHOCMNAacaTe/IbHbIX PaboT C y4eTOM COCTaBa U TeMMepaTypbl
BO3yxa B MeCTe BeAieHUs paboT, NpUMeHSeMbIX UHANBUAYASTbHBIX U KONTEKTUBHBIX CPEACTB
3alUWTbI TeNa U OPraHoB AblXaHus, BUAA BbIMOSHAEMbIX PaboT U UX TSXKECTU.

Kaxkgoe oTaeneHune, HanpasnsAoLLEECs B 3apaXXeHHYHO 30HY, JO/MKHO NMEeTb
KOMMJIEKT XMUMUYEeCKNX razoonpegenuteneid Tuna MX-0 gns akcnpecc-aHanmsa n eMKOCTU /15
oT60pa Npob6 Bo3dyxa 1 BObl.

3apakeHne Bo3ayxa BbipaboTok CAAB BbI3bIBAETCA MX UCMAPEHNEM C NOBEPXHOCTU
NOA3eMHbIX BOJ, MOCTyNatoLWmX B BbIPabOTKY M NepeMeLLaroLLMXcs Mo BOAOOT/IMBHLIM KaHaBKaM,
a TaKkxKe ecopbumein ¢ 60KOBbIX MOPO/ B BbIPabOTKaX M NEPEHOCOM C BEHTUSAILMOHHOMN CTPYEN.
[ns npefoTBpaLLeHNs pacrnpoCcTpaHeHNs 3TUX BELLECTB MO BbIpaboTKaM U CHKEHNS
WNHTEHCMBHOCTU UX UCMapeHns 1 aecopoLmmn B 3aBUCMMOCTI OT (IU3NKO-XUMUYECKMX CBOMCTB,
npoHnkwnx CAAB ropHocnacare/ibHble NoApasaesieHns MoryT OCYLLEeCTBAATL CedytoLune
paboThbl:
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-BO3BeleHNe Ha MyTu PacrnpocTpaHeHUs XXUAKMX WU pPacTBOPEHHbIX B Boge CAAB
OapbePHbIX MEPEMbIYEK, 3aKnaaky MNpPoemMoB, COOp B pas3/fMuHble E€MKOCTW, BOAOCOOPHUKW,
KaHaBKM;

-HaHeCceHue Ha 3apaXXeHHble MOpPOo/bl COPOLMOHHbIX IKPAHMPYHOLLMX KOMMO3ULWIA,

- MOKPbITME 3epKasia 3apaXeHHbIX BOJ C/IOEM CbIMy4MX mMaTepuasioB ¢ gob6aBkaMu B
HMX MOPOLLKOOBPasHbIX COPOEHTOB, HANPUMep, Me30MOPUCTLIX U APYIUX Yrien, LeIMKOB C/NOeM
5-10 cm, 6O cloem creumanibHOM NeHbl C COPOLMOHHBIMK fo6aBKamu;

- YCTAHOBKa Me/IKOAMCMEPCHbIX BOASAHbIX 3aBeC A/ MOr/OLWEeHNs K3 BO3gyxa

pacTBopuMbIX B Boge CAAB.

[ns nogaym copbLUMOHHBIX COCTABOB U NeH, CO3A4aHNs BOAAHbIX 3aBEC MOXET
NPUMEHATLCSA NMEPEHOCHOE NN MepeaBMKHOE 060pYL0BaHNe, HAaX0AALLEeCs Ha OCHaLLEeHMN
ropHocnacarte/ibHbIX NogpasaeneHnia, Hanpumep, OMLU-100, YTLLU-250, "Buxps", BBP-1, YW,
MMC-600 n gp. Mpy MCNo/Ib30BaHUK NbIAW U MPUPOAHBIX YIIE B Ka4ecTBe COPOEHTOB B Hee
He06X04MMO BHOCUTb MHIMOMPYIOLLME 106aBKM M3 MHEPTHOM Nbln. BO3MOXHO Takxe
NPUMEHEHNE XUMNYECKUX HEMTPa/IM3aTOPOB KOTOpbIe Npu B3aumogencTaumn co CAAB o6pasyroT
HETOKCMYHOE U/IN MaSIOTOKCUYHOE BELLECTBO. TakK, A1 HeMTpasm3aumm amMmaka peKoMeHayeTcs
npumeHsTb 1...20 %-ble pacTBOPbI LLABENEBOW KUCNOTbI, & A1 CEPHUCTOr0 aHrnapuaa - Takom xe
KOHLEHTpaLUuu LLenoyu.

Mocne BbIX0Aa Ha NOBEPXHOCTb NPOM3BOAAT MOJIHYHO CaHUTaPHYH 06paboTKy
NMYHOro coctasa nogpasgeneduns MBIrCC n uneHos BI'K B 6bITKOMOMHATE LWaxTbl. Kpome Toro,
BbINOMHAT HENTPA/IN3aLUMIO CPEACTB MHAMBUAYAIbHOW 3aLLUMTbI, FOPHOCMAacaTe/lbHOro
06opyfoBaHMs 1 annapaTtypbl. Ha waxTe 3awuTHbIe KOCTHOMbI M PeCnpaTopbl MPOMbIBAOT B
LLIE/IOYHOM BOZE 1 YNaKoBbIBAIOT B MOMATU/IEHOBbIE MeLLKN. OKOHYaTe/IbHYH HENTpaIn3aumto
OCYLLECTB/IAKOT B BaKYYMHO-CYLUWIbHOM LLKady npu gasneHun 100-200 Ma n temnepatype 50 °C
B TeYEHMe 3-X YacoB CO CTYNeHYaTbIM NOBbILLEHVEM [aB/IEeHNS L0 aTMOCHEPHOr0 Yepes KaXK /bl
yac 1 BEHTU/IMpOBaHWeM. [Mepes NoMeLLEeHNEM PECTIMPATOPOB B BaKyYMHO-CYLUM/IbHBINA LIKap X
BMeCTe CO LUaHraMmn 1 NaHopamHbIMU Mackamu Ha 5 MUH norpyxatoT B 0,5 %-blil pacTBOp
XNoprekcagnHa 1 TwaTenbHO NPOMbIBatOT BHavase B 2 %-1 LLE0YHON BOAE, a 3aTEM B YMCTOM
Boge. Mocne Takor 06paboTKM 3aLMTHbIE KOCTHOMbI 1 PECNIPATOPbI FOTOBbI K MOBTOPHOMY
NPUMEHEHWIO B 3apaXKEHHOW cpeje.

3.2.5. BegeHue aBapuiiHo-cnacaTe/lbHbIX PaboT B YCNOBUSIX MOBbILLEHHbIX

Temneparyp

PaboTa B TaKUX YCNOBUSAX, NPEX /e BCEro, 0rpaHN4mMBaeTcs PU3n0/IorniyecKumm
BO3MOXXHOCTAMM YenoBeKa. [Npu Temnepatype Bo3ayxa 27 °C npoao/mMKUTENLHOCTb PaboThl Ha
OLHOM MeCTe He [0/DKHa NpeBbIwaTh 210 MVH, & NPOAO/HKUTENLHOCTL ABUKEHWSA MO BbIpaboTKam
- 158 MuH, npu 40 °C - cOOTBETCTBEHHO 18 MUH 1 14 MUH. PaboTbl Nnpu Temnepatype cabitle 40
°C paspeLuaroTcs Mwb 419 cnaceHns Nio4ein. B aToM criydae BEpXHWUIA npegen fonycTUMOiA
TemnepaTypbl nogHmMmaetcs o 50 °C, a NpoAoMHKUTENBHOCTb NPe6bIBaHUS FOpHOCMacaTenei He
[0/MKHa NpeBblwatb 10 MUH, ecniv Npu paboTe He UCNOb3YHTCA TEN03alnTHbIe cpeacTsa. Ecnv
paboTbl BeAYT C MPUMEHEHVEM TEMN/IO3ALLUMUTHBIX CPELACTB, TO PEXMM ONPeLeNFeTCs UHCTPYKLMAMM
K 3TMM CpefCcTBaM.

Pab0Tbl B YC/IOBUAX BbICOKUX TEMMepaTyp CBSA3aHbl C 3KCTPeMaslbHbIMU
(hM3nYeCKMMM Harpy3KaMmn Ha ropHocnacartesnei. Mo3atoMy K Takum paboTam LOnyCKaroT NN,
npoLleaLwnX creymaibHyo NPoBePKY Ha TEMN/I0BYH YCTOMUMBOCTb U CNeLMabHYHO TEMNI0BYHO
agantauuio.

Mpu paboTe B pecnmpaTopax BOO6LLE, 0COOEHHO B YC0BUAX BbICOKUX TEMMNEPATYP,
OYeHb BaXXHO 06ecneyvnTb pe3eps (PU3NUECKMX CUM U KUCIOPOAA B [bIXaTe/lbHbIX annapaTtax A/is
06paTHOro Bo3BpaLLeHNs. BpeMs Ha [BUXKEHMEe ropHOCNacaTe/lbHOro OTAENEeHNS Brepes 3aBucuT
OT TemnepaTypbl BO3AyxXa 1 yrna Hak/oHa BbipaboTKW. B 3aBUCMMOCTM OT YCI0BMIA OHO MOXKET
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COCTaB/IATb OT MOJIOBMHbI 0 OAHOM TPETU MOIHOIO LOMYCTUMOr0 BPEMEHU Ha ABVKeHWE npu
BbICOKOIA TemnepaType.

3meHeHMe OKpyKatoLLeli 06CTaHOBKI MOXKET OKa3aTbCsl ONAaCcHbIM A5
ropHocnacaresiei, No3aToMy YcTaB Nno opraHn3auuy 1 BeLeHUI0 ropHocnacaTe/lbHbIX paboT B
LLaxTax TpebyeT, 4To6bl paboThl ObIM NPEKPALLEHBI, @ FOPHOCMAacaTeIN HEMEA/IEHHO
BO3BPATW/IUCH U3 30HbI BICOKOM TeMMepaTypbl Ha 6a3y, ecnv TemrepaTypa OKpy»KaroLLero
BO3/yXa MOBbILIAETCA Ha TpY rpagyca n 6osee 3a NATb MUHYT.

Hemep/1leHHOE BO3BpaLLeHne Ha 6a3y HE0OX0AMMO TakXke B C/lydae, Korga UCTeKso
[0NyCTMMOe BpeMs NPebbIBaHNA MW ABUKEHWSA BNePes, B YC0BUSAX BbICOKON TEMMEPATYPbI.

Beuay 60/1bLLUOI OMACHOCTMW, BO3HMKAIOLLEW NpW BeAeHNM paboT B YCI0BUAX
BbICOKMX TemrepaTyp, paboTatoLmm oTAeNeHNAM LO/MKEH 6bITb 06ecrneyeH pe3eps Ha NoA3eMHOM
6ase, KpOMe TOro, OHWN JO/HKHbI UMETb HafEXXHYIO0 CBA3b C 6330/ UM KOMaHAHbIM MYHKTOM.

Mpy paboTe B YCOBUAX BbICOKMX TeMMNepaTyp HE06X04MMO NPUHATL BCE
BO3MOXXHbIE Mepbl A4/151 MPef0TBPALLEHNA NeperpeBaHns pecnmnpaTopLymkos. Heobxoammo
06ecneunTb MHAMBUAYANIbHYIO TENOBYHO 3alUTY ropHocnacaTesnen (pecnmpartopbl €
YCTPONCTBOM A/151 OXIXKAEHMS BAbIXAEMOI0 BO3Ayxa, 06/1eryeHHas XxnonyaTtobymaxHas ogexaa,
BoKc-6a3bl 41 OTAbIXa PECNUPATOPLLMKOB Y NMepecHapsXKeHNS annaparos, NCKYCCTBEHHOE
OX/TXAEHWe BO34yXa, UCMO/b30BaHMe OXNaxX4aroWwmx cMeceld, OpUKETOB fibaa, BOAbI,
nepeMeLLeHme PecnmpaTopLMKOB B HUXHMX YacTaX BblIpaboToK), @ TaKXKe NOA3EMHbIN TpaHCNopT
[)19 NePEBO3KM OTAENEHNIA U 060PYA0BaHNSA C LIe/blO COKPaLLeHUs BpeMeHN npebblBaHWs NIOAEN B
aTMocd)epe C BbICOKOI TeMnepaTypoil.

Bce paboTatoLiye B yCN0BMSAX BbICOKMX TEMMEPATYP AO0/DKHbI MOCTOAHHO HAaX0AMTLCA
nog, crneupanbHbIM MeLULNHCKUM KOHTPOEM.

[ns BefleHWs aBapuiiHO-cnacaTesibHbIX PaboT B 3KCTPeMaslbHbIX
MUKPOK/IMMATUYECKMX ycnoBusx waxt B HAWI A, v Mb "Pecnupatop” paspaboTaHa
«HopmaumoHHo-o6y4atoasn cnuctema (MOC) "3Hato Kak™ a1 06y4eHns MMYHOro cocTasa
ropHocnacartesibHoM cy»6bl 1 pabOTHMKOB LLAXT NpaBuiamM paboTbl B YC/IOBUAX BbICOKMX
Temnepatyp. PaspaboTtunku: N.®.Mapuituyk, H.C.AngeHko, B.B.KapnekuH, J1.H. TpyxaH.

NOC "3Hato Kak" npefHa3HayeHa 411 UHANBULYANIbHOTO 06y4YeHNs
ropHocnacaresieil npasuiam paboTbl B 30HE C NOBbILLIEHHOW TeMMnepaTypor WaxXTHOro BO3ayXa
(panee 3MT) B yCnoBMsAX KOMMbIOTEPHOI O K/acca nog pyKoBOACTBOM Mperofasatesis uim xe 6e3
Hero, a TakXe B NoApasfeneHnsax ropHocnacaTesibHoM CNyX6b! 1 Ha WaxTax. KOHeUHOW Lenbio
y4ebHOro npotecca ¢ ucnonb3osaHnem OC "3Hato Kak' SBNSETCS YCBOEHME 06yYaeMbIM
NepcoHaIoM HeO6X0AMMOro 06beMa 3HaHUIA € TeM, YTOObI NEPCOHa 3HAU1, KaK BECTW aBapuinHO-
cnacartesibHble paboTbl B 3MT 1 MCNONb30BaN 3TW 3HAHUA Ha MPaKTUKE.

Mocne 3anycka CUCTEMbI Ha 3KpaHe MOHUTOPA MOSB/AETCA MNaBHOE MEHIO C
KHOMNKamu: "Y4ebHblin matepuan”, "TecTuposaHue"”, "Mporpammsl”, "MomMoLb" 1 "Bbixog".
Kaxpas u3 HuXx oteevaeTt 3a onpegenieHHble pyHKuun VIOC, KOTOpble akTUBU3MPYHOTCA Npu
LL|e/TYKe MbILLbIO Ha COOTBETCTBYIOLLEN KHOMKE. Huke NpUBOAATCA Ha3BaHWA pasjenos, B
KOTOPbIX COAEPXUTCA MHhopMaLmMs 415 NONb30BaTeNs 0 TOM, kak paboTats ¢ MIOC. Ans
03HaKOM/IEHMS C HYXKHbIM pa3feioM He0OX0AMMO LESIKHYTh MbILLUbHO HA COOTBETCTBYHOLLEM
Ha3BaHWUW pasgena.

[aHHaa nH(popmaLnoHHO-00y4atoLLas cuctTema No3BosISET 03HAKOMUTLCA C ABYMS
pacyeTHbIMW KOMMbIOTEPHbLIMW NPOrpaMmMamu - «TepMo3pr» 1 «I nrokayh» 1 HayunTbes paboTe ¢
HUMW. [115i 03HAKOM/IEHWNSA C HUMW B FNTaBHOM MEHIO HE0OXOAMMO LLEIKHYTh MbILLbIO HA KHOMKE
"MporpaMmbl™ 1 BbIOPATL LWEMYKOM MbILIN B NMOSBUBLLEMCS AMaSIOTOBOM OKHE UHTEPECYHOLLYIO
Bac nporpammy. MNMporpamma «ICnrokay» fanee Ucrnosb3yeTcs Npy NpoBepKe 3HaHUM
06y4aemoro, 3ecb OH MOXET 03HAKOMUTbLCS C NPOrPaMMOii U NOTPEHMPOBATLCS B paboTe C Hell.

Mporpamma «I noKayd» npegHasHayeHa 419 UCrob30BaHUA B NPaKTUYECKOi
[eATeIbHOCTI ropHocnacaTe/ibHON Cy)XObl NpY NIaHMPOBaHUW aBapuiiHO-cracaTe/lbHbIX paboT.
B cocTaBe HacTosLLEN NH(POPMALMOHHO-00YYatoLLEN CUCTEMBI OHA NpeaHa3HayYeHa a5 06y4eHns
1 TPEHUPOBKM NIMYHOIO COCTaBa BbIMO/IHEHWIO Ha KOMIMbIOTEPe aKCrnpecc-pacyeTa 6e30MacHbIX
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napaMeTpoB OMepaTUBHONO 3aAaHNA ropHocnacare/lbHOMY MOAPa3Ae/IeHNI0, HanpaBaseMoMy B
LLaxTy 4N cnaceHus Naen n NMKBngaumm asapumn. Takor pacyeT Heo6xXo4uM npu
nnaHWpPOBaHMM NHGOro OMepaTMBHONO 3afaHNA U 0COBEHHO CIOXKHOI0, COAePXKaLLEero MHOro
3TanoB 1 CBA3aHHOIO C BbICOKOW TEN0BOW U (1K) (hM3NYECKOI Harpy3Koi Ha ropHocracarens,
N3MEHSIIOLLLEINCA B NPOLLECCE BbINOMHEHNSA 3aaHNS.

Mporpamma 6as3mpyeTcs Ha NOJIOXEHMAX Y CTaBa No opraHu3auny U BeAeHUIO
ropHocnacarte/ibHbIX paboT, TpeboBaHMAX N HOPMATUBaX MO CKOPOCTU MepeABMIKEHUA OTAENEHN
ropHocnacaresiei, pacxofy KUcnopoga U3 pecnuparopos, AOMYCTUMON NPOLO/HKUTENIbHOCTM
paboTbl B 30HE C NOBbILLEHHONW TeMMNepaTypor Bo3ayxa 1 Apyrnx HOpMaTUBHO-MPaBOBbIX aKTOB.

Mporpamma "TepMo3apr" npeaHasHayveHa Ans sKcnpecc-pacyeta gonyctumoii (4MP)
1 npegensHoii (MIMP) npoaomKUTeNsHOCTH paboTbl FOpHOCNAcaTe st B 30HE C MOBbILLEHHOWA
TemnepaTypoii Bo3ayxa (3MT). OHa pa3paboTaHa B pe3ynbTaTe BCECTOPOHHErO aHa/n3a
3aKOHOMepHOCTel npoLecca TensioobMeHa opraHmMamMa ropHocnacaresisi C OKpyXKaroLLen cpefom 1
NOATBEPXK/EHA B IKCMEPUMEHTAX Ha toAaX. PacyeT BbINOHAETCA B 3aBUCUMOCTU OT NATY
(haKTOPOB, XapakTepusyoLmx ycoBus paboTbl FopHOCMacaTeNs: TeMnepaTypbl BO34yxa, ero
OTHOCUTE/IbHOW BNaXKHOCTU Y CKOPOCTU ABMXKEHUSA, (IN3NYECKOI Harpy3Kkun 1 Tuna npuMeHsemMoro
pecnvparopa.

Mpy noMoLLM NporpaMmmbl paccumTaHbl Bee Tabnuubl AP 1 HoMorpamma,
cogepxalluecs B pasgene 2 NOC.

MporpamMmMa «Tepmo3pr» BOLL/IA COCTABHOM YacTbio B NporpaMmy 60siee BbICOKOr0
YPOBHS - «[ itoKayh», NpefHa3HauYeHHYH0 A4/ KOMNbIOTEPHOMO NIaHNPOBaHNSA 6e30MacHbIX
napameTpoB ropHocnacaTebHbIX paboT B 3MMT.

Mocne 3anycka NporpamMmMbl Ha aKpaHe MosBUTCA OKHO, B BEPXHEN YacTu KOTOPOro
cogepXkaTcs HaMeHOBaHUSA YeTbIPeX 13 MATU YNOMSAHYTbIX BblLLe UCXO4HbIX NapaMeTpoB U
AYelKn 4N BBOJA UX 3HAYEHWUIA. 3HaYeHMs TeMMnepaTypbl BO3AyXa 3aarTca aBToMaTUyecKmn 4s
Anana3oHa 25 - 50 vepes Kax/bli rpagyc. YMcneHHble 3Ha4YeHNSt OTHOCUTESIbHOM BNAXKHOCTM 1
CKOPOCTY ABWXEHUS BO3AyXa BBOAATCSA C KnaBmatypbl. 14 BBOAA AUCKPETHbLIX 3HAYEHUI
(hM3NYECKOI HArpy3Ku LLENKHUTE MbILLbIO Ha CTPe/IKe B COOTBETCTBYIOLLEN AYeliKe U BbI30BUTE
MEHIO C YeTbIPbMS BapuaHTamu (oM3NYEeCKO Harpysku mbo TpeMs BapuaHTaMm Tmna
NPUMEHSIEMOro pecnupatopa. Bbibepute Hy>KHbIN BaM BapuaHT LLeTYKOM MbILN 1 3aTEM
LLe/IKHUTE MbILLbIO Ha KHOMKe «Paccuntarb».

MporpaMmMa BbIBOAUT pacyeTHbIe 3Ha4YeHWs AOMYCTUMOMN U NpesesibHOM
NPOAO/HKNTENILHOCTI PaboThbl B BUAE Tabnmubl 418 TemnepaTypbl Bo3gyxa oT 25 g0 50 vepes
KaXaplil rpagyc. [nsa npocMoTpa Bceil Tabnumubl NpeaycMoTpeHa nonoca BEpTUKa/IbHOM
NPOKPYTKN. 3HAYEHNA NpeAebHOW NPOLO/HKUTENLHOCT paboTbl NPUBOAATCA CNPaBOYHO,
M0/1b30BaTbCSA MMM Ha MPaKTUKeE 3anpeLyeHo.
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MpakKTnyHe 3aHATTS Ne 6. JIukBMgauus nocneacTBuii asapuii
1. lnkBungaumnsa nNocneiCcTBUM B3pbIBa MeTaHa M yrosibHOW Nbi/n

NvkBngaums nNOCNeACTBUIA  B3pPbIBOB  MeTaHa W Yro/IbHOW MblM  XapaKTepu3yeTcs
CneayroLMMn 0CO6EHHOCTAMM: OTCYTCTBMEM MHOPMaLUM O ra3oBOii 06CTAHOBKE B BblpaboTKax,
HapyLlleHVeM WX MPOBETPUBAHMS U3-3a BbIXO4A W3 CTPOS BEHTUALMOHHBIX COOPYXKEHWUA U
OCTaHOBKM BMIT; 0MNacHOCTbIO MOBTOPHbIX B3PbIBOB, OCOOGEHHO MpPY OC/IOXKHEHUW B3pblBa
MoXapoMm; Ha/MuMeM 3aBasioB B BbIpabOTKax B psde Cay4vyaeB HEMpPOXOAMMBIX, BbICOKOA
MCMXO3MOLIMOHA/IbHOM  Harpysko Ha JIMYHBIA  COCTaB ropHOCMacarte/lbHbIX OTAENEHNUI Npu
N3B/IEYEHUW N TPAHCMOPTUPOBKE Ha NOBEPXHOCTb TPABMUPOBAHHbIX U NOrMOLLNX LLIAXTEPOB.

NaBHOIN LeNblo BefeHWsi aBapuitHO-cnacaTte/ibHbIX PaboT ABMSETCA YCTaHOB/EHME MECT
HaxoXXAeHWs NII0fEeN B LWaxTe 1 UX cnaceHve. [ns aToro nepeg oTAeNEHUAMM, HaNpaB/SeMbIMU B
rOpHble BbIpabOTKM, CTaBAT C/efYHOLLME OCHOBHbIE OMepaTUBHO-TAKTUYECKME 3aaun:

MPOBECTW pa3BefKy A/19 YTOYHEHUS MecTa B3pblBa, XapaKTepa ero pasBuTUA M pa3mMepoB
30HbI MOPAXKEHWS;

OnpejennTb MeCTOHaXOXKAEHMe W KOJIMYECTBO 3aCTUTHYTbIX aBapuelt Mtofeil; okasaTb
MEeAMLMHCKYHO MOMOLLb NOCTPaAaBLUNM;

N3MePUTbL TeEMMNepaTypy Y ra3oBblii COCTaB Ha MapLUpPyTax ABVKEHWS;

NMpU  HE3HAYMTENbHbIX  paspyLleHMsX  BEHTUNALMOHHLIX  YCTPOMCTB  BOCCTAHOBMUTb
NPOBETPMBaHME aBapUInHOIO y4acTKa.

MapLupyTbl NepBbIM FOpHOCMAacaTe/IbHbIM OTAe/IeHUAM 06bIYHO ONpeAenstoT Ha KOMaHAHOM
nyHkTe (KM) Ha OCHOBaHMWM MepBOHAYa/ILHOM MH(OPMaLuK, MosydaemMoin OT CMyX6 LwaxTbl O
BO3MOXHbIX MeCTaxX HaxOXAeHWs /Iofei, a Moc/efylowmM - Mo YTOYHEHHON WHGopmauuu,
noctynarowiein n3 waxtbl. Ha KM oueHBaKOT BO3MOXKHOCTb MOSABEHNS OC/IOXHSAOLLMX (PaKTopoB,
TaKMX Kak MOBTOPHbIE B3PbIBbl, NMOXapbl, 3ara3upoBaHNe CMEXHbIX Y4acTKOB W pa3pabaTbiBaroT
MEPONPUATUA N0 UX MPeAYNPEeXXAEHNI0 N IMKBUAALMM, 060CHOBLIBAKOT HEOOXOAMMbIE PEXMMbI
NPOBETPMBAHMS aBapUIHOIO y4acTka W LWaxTbl, MPUHMMAKOT Mepbl M0 06ecrneveHnto YCTONYMBOro
NPOBETPMBAHMS N Pa3rasnpoBaHuns BbIpaboTOK.

[na 06cnenoBaHMs BbIpabOTOK aBapMIMHOI0 yyacTKa 00bI4MHO NEepBOe OTAENEHME CredyeT No
BbIpaboTKam C UCXOASLLEN CTPYeil BO3Ayxa, BTOPOE - C nocTynaroLlen. KonmyecTBo OTAENEHNIA Y
Bpayein PT1I", npvBnekaeMbIxX ANs NMKBMAALUM NOCNEACTBUIA B3PbIBA, AO/HKHO ObITb AOCTATOUHLIM
019 OKas3aHMsi MOMOLLM WM 3BakKyauuu Bcex MocTpagaslimnx. OcHaleHue ropHocnacatesibHbIX
otaeneHnin n PIIT AO/MKHO COOTBETCTBOBaTb Tabento A7 3TOr0 BuAa aBapuid, a TaKxe
Heo6X0AMMOMY 060PYA0BaHWNIO A1 BbIMOMHEHNS Pab0T B KOHKPETHON 06CTAHOBKE, C/IOXKMBLLEICS
B 30HE Pa3BUTUS aBapun.

YnpaBneHve BeHTUNAUMENA [O/DKHO OblTb Hanpas/ieHO Ha NpefoTBpaLleHne OnacHOCTU
MOBTOPHbIX B3PbIBOB, Ha 06ecrneyeHne MPUIOAHON ANA [bIXaHUA COCTaBa BO3fyxa Ha rnaBHbIX
nyTaX BbIXoda paboumMx M3 wWaxTbl M B BblpabOTKax, rAe BO3MOXHO HaxOXKAeHue 60/bLIoro
KonuyecTtsa Mitofdein. Mpy HOPMa/IbHOM peXrMe MPOBETPUBAHMS BO3MOXHO YBE/SIMYEHUe Mojgaum
CBeXero Bo3gyxa. [ coKpalleHns NPOTSHXKEHHOCTU BbIPabOTOK, MO KOTOPbIM PacnpoCTpaHAaTCA
NPOAYKTbl B3pblBa, MPUMEHSIOT 3aKopayviBaHWe WCXOAALLEN BEHTUNALMOHHON CTpyn. B psge
CUTYyauMii BO3MOXXHO MpOBefeHVe O6LeLaxTHOr0 WM MeCTHOrO peBepcvpoBaHnsA CTPyM Ha
Nnepuoz BbIXoa MOAEN UK BbIMOTHEHUA ONpeseieHHOro Buaa pabor.

Mpy paspyLleHNAX BEHTUNALMOHHbBIX YCTPOMNCTB He3amMe/IMTeIbHO MPUHMMAKOTCS Mepbl Mo
MX BOCCTAHOB/IEHWMIO WM  BO3BEAEHUIO BPEMEHHbLIX YCTPOWCTB, HampuvMep napawltoTHbIX
nepemMblyek, KPOCCUHIOB 13 MeTa/lIMYeckux Tpy6. [ns CHUKEeHWs ra3oBblAeneHns Ha aBapuiiHOM
yyacTKe YCWIMBAKOT WM HAN&XMBAKOT ferasaunio  COMMXKEHHbIX YrofibHbIX M1acToB W
BbIpabOTaHHOr0 MPOCTPAHCTBA CKBOXMHaMKW, a MNpuU CYQMSPHbIX BblAENEHNAX MNPOU3BOAAT
N30/IMPOBaHHbIV 0TBOZ rasa. Mpy 0CNOXHEHWUM B3pbIBa NOXapaMu JIMKBUAMPYIOT 0Yaru ropeHus B
COOTBETCTBMM C OMepaTMBHLIMW M/laHamMW, B KOTOPbIX OTPAXAKTCA TaKTUYECKME MPUEMbI,
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npumMeHsieMoe 000pyA0BaHME M NOXapoTyLualime MaTepuasibl, PEXUM MPOBETPUBAHUSA, BOMPOCHI
6e30MacHOCTV paboTatoLmX OTAENEHWIA U T.4,

Ecnm Ha nyTn ropHocnacarte/ibHbIX OTAENEHNA BCTPEYEH 3aBasl, TO MPU Ha/IMYMM NPoXoaa,
MPOM3BOAAT €ro 0CMOTP, YCTaHOBKY BPEMEHHOW Kperu 1 MooyepeaHblid Nepexof OnacHoOW 30Hbl
pecnmpaTopLuKamu OTAeNeHNs.

Mpy HEOBXOANUMOCTY BKIKOUEHWS 3NEKTPO3HEPTM (4ns ObICTPOro nogbema nocTpagasLumx
MO HaK/IOHHbIM N BEePTUKa/IbHbIM BblpaboTKaM, A4/19 MexaHu3auuy pa3bopku 3aBasioB U ApYyrnx
BWOB aBapuiMHbIX paboT) 3/1EKTPO3HEPrus MOXET OblTb MofaHa Ha Y4acTOK Mpu [OCTOBEPHbIX
[aHHbIX 06 MCMPaBHOCTM 3/1EKTPOOBOPYA0BaHMS 1 €ro BPbIBO3ALWMTLI M KOHLEHTpaLumM MeTaHa B
BblpaboTkax He 60see 1 %.

Mpy nepeaBVMXEHUN OTAENEHWUI NO BblpaboTKaM C MOBPEXAEHHOW KpPenbio HeobXoAMMO
NMPOM3BOANTL O06OPKY HABMCLUMX [/bl6, YCTAHOBKY BEPXHSKOB W CTOEK [Ans 06ecneyeHms
BO3MOXXHOCTM 06paTHOro BbIXOA4a W3 3TUX BbIPabOTOK. [FOpHOcnacartesibHble paboTbl LO/MKHbI
BbINONHATLCA TaK, 4TOObI HaxoAdlMecs B BbIpabOTKe 3/1eKTPO06OpYyaOBaHMe, annaparypa,
CBETU/IbHUKM W BCE, YTO MOI/I0 CTaTb MPUYMHOM BOCM/IaMEHEHUSI MeTaHa, OCTaBa/IUCb Ha CBOUX
MeCTax [0 NpUObLITMS ChneyuanbHON KOMUCCUM MO paccnefoBaHUO MPUYUH U 0OCTOATENLCTB
B3pblBa. B criyyae HeEOGXOAUMMOCTM M3MEHEHUSI UX MOJIOXKEHWS [eNnaeTcsa 3CKM3 3TOro Mecra U
onuMcaHne Ha4yasibHOro COCTOSAHMSE 060PYA0BaHNSA U €r0 MOIOXKEHNS.

A eKTUBHOCTL BefleHNs aBapuinHO-cnacaTe/bHbIX paboT B HaYa/IbHbIA Neprog B0 MHOTOM
3aBMCUT OT AOCTOBEPHOCTM MOJTyYEHHOM MH(OPMaLMK O XapaKTepe aBapun M CBOEBPEMEHHOCTU
Bbl30Ba ropHocnacaresieir. Kpome Toro, aTu ycioBus ABASAIOTCA OMPeAensatowmumy npu NpuHATAN
PeLLEHNS O NPUBMIEYEHNW JONOMHUTENbHBIX CUA, CBEPX MPeAYCMOTPEHHbIX AUCMO3NLMEN Bble30B,
N TEXHUYECKOr0 OCHALLeHNA, HarnpaBseMoro B MepBYO 0Yepesb Ha aBapUnHbIA 0OBEKT.

APKAM NPUMEPOM HeNpaBU/IbHON MH(OpMauMM 06 aBapuy U O CMIOXKMBLLECA B LUaxTe
obcTaHoBKe fBNseTcA BbI3oB B 19 4 06 muH 14.02.90 r. BToporo B3soga 3 BICO ropHbiM
ZmcneTyepomM no pody asapuu "noxxap" Ha waxte uM.K./. MNMoyeHkoBa MO "MakeeByrons". Yepes
18 MMH nocrie BbI30Ba Ha LWAxXTy NpuobIIn ABa oTaeneHus. Vim 6b110 BblAaHO 3afaHue ciefoBaTth B
1-t0 3anafHyl0 naBy [A/19 CnaceHMs /OL4en U NUKBUAAUMM o4varoB noxapa. Heckonbko nosxe
AMPEKTOP LaxTbl CO0OLWMA, YTO B 3ab0e KOHBEMepHOro LiTpeka 2 3anafHoW fiaBbl nnacta by
MPOM30LLIEe/ BHe3arHbIn BbIGPOC Yr/is v rasa.

K 19 4 40 MMH Ha LWaxTy NpuobII0 NATb OTAENEHNIA U KOMaH/HbIWA COCTaB B3BOAOB U LUTaba
oTpaga. lonosHNTENIbHO K paHee CNYCTUBLUMMCS B LUAXTY eLle OAHO OTAeNleHne HeMeL/1IeHHO Oblno
Hanpas/fIeHO Ha BEHTWUALMOHHbIV LITPEK 1-/ 3anagHoN nasbl U B NaBy A1 06Cn1e0BaHNSA TOPHbIX
BbIPabOTOK 1 BbIBOAA /THOAEMN.

K 19 4 49 MWMH OT ropHopaboumx LiaxTbl CTasio WM3BECTHO, YTO B 1-ii 3anajHoOi nase
npou3oLen B3pbIB, TaK KakK Obl1 OTMEYEH CU/bHbINA "TONYOK" BO3A4yxa M MO BbipaboTKaM nowuna
nblb. Mocnegyrowme oTaeneHns ¢ Bpadamm PIT 6b1in Hanpas/ieHbl Ha aBapuiAHbIA y4acTOK A1
BbIBOJA /OfEeN, OKazaHWd UM MeAVMUMHCKOW MOMOLLM, BOCCTaHOBNEHUS BEHTUALUMOHHBIX
YCTPOWNCTB 1 NNKBUAALMM BO3MOXHbIX 04aros rnoxkapa. CocTtosiHve BbIpaboTOK CBUAETEICTBOBA/IO
0 Npowu3oLuesLleM B3pbiBe. B xofe BeeHMs crnacartenbHbIX paboT B 21 4 10 M1H NPOM30LLIEN B3PbIB,
npy KOTOPOM OblNIM TPaBMMPOBaHbI NMOMOLLHUK KOMaHAMpPa B3BOAa W pecnupatoplmk. OTaeneHme
OTBE/IN Ha CBeXYK CTpyl. Yepes 2 yaca npousollen ewe OAWH B3pbiB. [lepuogmnyecku
NMOBTOPSAIOLLUMECS B3pbIBbl CBUAETE/ILCTBOBA/IN O HA/IMYMM OYaroB TOPeHMs Ha YydacTKe MU
NMOCTOSAHHOM MPUTOKE MeTaHa B BbipaboTaHHOE NPOCTPaHCTBO, 06YCNOBMBatOLLEM (HOPMUPOBAHME
B3PbIBOOMACHbIX KOHLEHTPaLMii MeTaHa B TeHeHMe 2 4.

B3pbIBbl BbI3Ba/IM 06PYLLEHNE NOPOS, U HapYLLUEHWe NPOBETPUBaHMS. BbiCOKMe Temnepatypa
N 3afbIMIEHHOCTb, OMACHOCTb B3pblBA W HELOCTYNHOCTb 04aroB TrOpeHns 06YyCnoBMAN
HeoOX0AMMOCTb M30M1AUMM  3anafiHOro Kpblna C BO3BEAEHMEM Mepembluek Ha 6e30MacHbIX
paccTosAHMAX U MHepTU3aumeid cpefbl B BblpaboTKax rasoreHepatopom MIM-1500. Ons cHATWSA
Jernpeccun ¢ aBapuiAHONO y4yacTKa BO3BENN TPW Kamepbl BblpaBHWMBAHWA [aBfieHWs, B KOTOpble
noZasanu Bo3ayx seHTunatopamv BMLU-1M n BI1-6. OkoHYaTeNbHOe Nnojas/ieHne 04aroB ropeHuns
ObIN0 LOCTUIHYTO 3aTOMN/IEHNEM YYacTKa.
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Mpu B3pbIBE, OCMIOXKHEHHOM MOXKapOoM, MOy4nIv CMepTe/bHble TpaBMbl 13 rOpHAKOB, a 18
4esioBeK - OTPaB/IEHWUS OKCUAOM Yrfiepofa U MexaHU4Yeckue MOBPEXAEHUS Pa3/IMYHOM CTeneHu
TSXKECTW. B cnacatenbHbIX paboTax NpuHMMano ydactve 40 OTAENeHWI pasnnyHbIX OTPSLOB
[oHeukoin n JlyraHckoi obnacTteil. ABapuiiHO-cracaTenbHble PaboTbl A0 Hayana 3aTonseHus
NPOBOANNNCL B TeYeHue 4 CYTOK, ANUTENbHOCTb 3aTOMNMEHNs - oKono 10 cyToK. [anbHenwve
ropHocnacartesibHble paboTbl OblLM  HampaBfeHbl Ha COKpaljeHWe W30/IMPOBaHHOIo 06bema
BbIpaOOTOK W pa3BedKy ydvacTka. 3aTeM paboTbl MepeBeiM B paspsf TEXHUYECKUX, OHU
3aKN0Ya/IMCb B OTKaUYMBaHUM BOAbl U KOHTPOJ/IE ra30BoM 06CTaHOBKM Ha aBapUinHOM y4acTKe U B
BbIpab0OTKaxX COCEAHUX LIaxT, C KOTOPbIMW BO3MOXHA aspouHammyeckas CBfA3b 4epes
06pYLUEHHbI MaccuB NOPOA.

K TsKenbiM nocneAcTBUAM U CIOXKHBLIM YCIOBUSM BeLeHWs aBapuinHO-cracate/ibHbIX paboT
NPUBOAAT B3pbIBbl B MOArOTOBMTENbHBLIX BblpaboTKax. Hanpumep, Ha waxte Nel3 6uc MO
"MakeeByronb" B3pblB METaHOBO3[AYLUHOW CMecu B Npu3aboiiHOM 4acTu 2-ro  3anagHoro
BEHTU/IALMOHHOIO LWTPeKa, npousowenwmnini 02.05.94 r. 6bin cneAcTBueM rpybbiX HapylleHWi
Tpe6oBaHui [MpaBun 6e3onacHocTu. LLTpek npoxoguncs npu nomowy kKombainHa ITIKC c
He3HauMTeIbHbIM OnepeXkeHeM 2-i 3anagHoii nasbl. Mo 3TOMy LUTPEKY NojaBanacb CBEXasi CTPyS
BO3fyxXa B NaBy, MPUWYEM ero KO/SMYECTBO HE COOTBETCTBOBA/IO (DAKTUYECKOM ra3o006u/IbHOCTH
y4acTKa, KOTOpas Ha MOMEHT aBapu paBHsnack 0,055 M/c npy NpuHATON K pacyeTy 0,03 m*/c. Mo
BEHTUNALMOHHOMY LUTPEKY Ha MpoTskeHun okono 200 M 3a BeHTUnATOpom BM-6, nogaroimm
BO3[yX B 320600 LUTPEKA, MPaKTUYECKN He BbINO ABUXKEHMS BO3AyXa. ITO 06yCn0oBMI0 06pa3oBaHme
C/TIOEBbIX CKOMJIEHWIA MeTaHa, KOTOpble 4O aBapuv He KOHTPOJIMPOBAIACL U He Y4UTbiBaSIUCh. B
npobax BO3fyxa, OTOOGpPaHHbIX B XOfe /IMKBMAAUUWM MOCNELCTBUIA B3pblBa B BEHTUIALMOHHOM
LUTPeKe MakCUMasibHast 01 MeTaHa 6bln1a: y OKHa nasbl 8,1 %; B 15 M OT naBbl y KpoB/Y - 46 %, B
20 m ot naBbl 49 1 73 %. Kpome TOro, CUCTEMOI aBTOMATMYeCKOro KoHTpons AKM fo aBapum
HeOHOKpPaTHO (hMKCUPOBA/IUCH MOBbILLEHHbIE KOHLEHTpauun meTaHa (0,5...0,7 %) B nocTynaroLLei
B naBy cTpye. OfHaKO Mepbl MO CHMXXEHUIO KOHLEHTpaLMMMeTaHa He Oblnv NpuHATLI. Ha MOMeHT
aBapuy patumk AKM otctaBan OT flaBbl Ha 41 M npyu Jonyctumbix 5 M. W3-3a HU3KOWA
3(heKTMBHOCTY Aerasaums Ha ydyacTke Oblsia NpekpaLleHa 3a 2 Mec. [0 aBapun.

M0 3aK/IYEHUMK0 KOMUCCUM WCTOYHMKOM BOCM/IAMEHEHWA W MOCMEeAYyHOLLEro B3pbiBa
METaHOBO3/YLLUHOW CMECU MOCNY>XMN/IO0 UCKPEHWE NPW COMPUKOCHOBEHMMN OTO/IEHHBIX XM Kabesns
OCBeLLeHNA KombaiHa C MeTa/IIMYeCKOW ONeTKon Kabens. KombaiH Haxogmncs B 10 M oT 3ab0s
LUTpeKa.

MepBooYepefHble [EACTBMA ropHocnacatened OblinM  HanpaBneHbl Ha OOHapy)XXeHue
nocTpagaBluMX W YyBe/MYeHWe Mofayn BO3fyxa Ha aBapuiiHblil yyacTok. Yepes 5 u Bce 12
NnorméLUNX ropHSAKOB OblIN [0CTaB/EHbI HA NOA3eMHYO 6a3y. Bo BpeMs BefeHMs cnacaTesibHbIX
paboT B NMlaBy MOCTyNaso 0KOMo 5 M3/c BO3Ayxa, YTO He MO3BOAANO0 O6GECMeYnTb AOMYCTUMYIO
ra3oByt0 06CTaHOBKY. [MyTem BO3BefeHUS TPEX BPEMEHHbIX BEHTUALNOHHBIX COOPYXXEHWNIA B pafe
BbIPabOTOK Oblnia ONPOKUHYTA BEHTUNALMOHHAA CTPYA B /1aBe U YBE/IMYEH PacX0[ BO3AyXa Mo Hel
710 6,5 M%/c, UTO YNYYLLM/IO ra3oBY0 06CTAHOBKY Ha aBapuiiHOM yuacTke. JanbHelwmMn pabotamu
yAanochb elle yBenMuuTb Nnofady BO3fyxa B LUAXTy MyTem BO3BEAeHUS YeTbipexX KanuTaslbHbIX
nepeMblyek. MecTa WX YCTaHOBKM ONpefenieHbl Mo pesy/bTatam AenpecCUOHHON CbeMKM.
ABapuinHo-cracate/ibHble paboTbl MO ANKBUAALMM MNOCNEACTBUIA B3pblBa OblIM 3aBepLUeHbl. B
paboTax no MKBUAALMW aBapun B COOTBETCTBUM C AWUCNO3MLMEN Bble3[0B NPUHUMAIM y4vacTue
onepaTMBHble OTAENEHUA W MefgUUMHCKMEe paboTHMKM  elle Tpex oTtpagos [BICC,
[ANCNOLUMPOBaHHbIX B [loHeLKol 06nacTu.

CnefyeT OTMETUTb, UTO MHOTME MOCTpagaBLUMe OblIM OOGHapYXXeHbl 6e3 camocnacaTtenei.
TexXHNYeCKMM HaA30pPOM LUAXTbl CBOEBPEMEHHO HE MPUHMMAIUCL MEpPbI MO YCTPaHEeHUO MPUYKH
3arasoBaHvs BbIpabOTOK M 06ecrneyeHnto CTabWbHOrO MpPOBETPMBAHUA BCEX BbIPAbOTOK C
pacxofioM  BO34yXa, COOTBETCTBYWOLIMM  (PaKTUYECKOMY  ra3oBblgefieHnto.  Jonyckanach
aKcnnyaTauua 3n1eKTpoobopyaoBaHNA C HapyLLUEHHOM B3pbIBO3aAWMTON, a Takke C 3arpy6/ieHHOA
610KMPOBKOM ra3oBOi 3aliuThbl. BbisiBieHVe HapyLLeHUs TpeboBaHUin 6e30MacHOCTIN, OTMEYEHHbIe
B NpeanucaHnax npogunakTnyeckoi cnyxobsl MBICC, He Bceraa onepaTUBHO YCTPaHAMUCH.
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B BO3HWKHOBEHUWN Hanbonee TSHKENOro no nocneactsmsiMm B3pbiea 04.04.98 r. Ha waxTe
NM.A.A.CKoumHckoro XK "[oHyronb" Takxe ONpeaensaowmmMm SBUINCL HenpaBubHbIE
[eCTBUA MPOU3BOACTBEHHOIO MepPCcoHasa, [AOMYCTUBLLErO B3PbIBOOMACHOE 3ara3oBaHue 30HbI
OyHKepa Ha MarucTtpalbHOM KOHBEMEPHOM LUTPEKe W HEUCrpaBHOCTb 3/1EKTPO060PYA0BaHNS,
SBMBLLErOCA MPUYUHOW BOCMNaMEHEHMS MeTaHOBO3AYLUHON cmecn. HeynoBneTBOpUTeNbHOE
COCTOSIHME CPeACTB MblNeB3pbIBO3aWMUTLI BbIPabOTOK 00YC/MIOBUIO YyyacTve BO B3pbIBE Mbln,
nopaxaroLme (hakTopbl KOTOPOro pacrnpocTpaHUIUCL MO BbIPabOTKaM BYX BbIEMOYHbIX Y4aCTKOB
006LLel NPOTSXKEHHOCTbIO 0K0/10 2700 M.

Mpy B3pbIBax B MPOTSXEHHbIX TYMWKOBbLIX BbIPpaboTKaxX aBapuiHO-cracarte/ibHble paboTbl
06bIYHO MPOBOAATCA B YC/IOBUAX MOBbILEHHbIX TeMnepatyp. Ha waxte um. I'. M. Jumutposa MO
"KpacHoapmeinckyrosb" B3pblB METaHOBO3AYLLIHOMW CcMecn WM nblav npousowen 03.02.85r. B
npu3aboiHOM NPOCTPaHCTBE 9-r0 HXKHOI0 KOHBEVEPHOro LWTPeKa B 1380 M OT NHOACKOr0 XOAKa.
CkonneHve MeTaHa 00pa3oBasioCb M3-3a €r0 WMHTEHCUMBHOIO BbIAENEHNA W3 OTOUTOro Mpw
B3pPbIBHbIX paboTax yrns v HeyaoBMeTBOPUTENILHOrO MPOBETPMBAHWSA MPU3ab0MHON YacTn K3-3a
NOBPEXAEHNSA BEHTUIALMOHHOIO Tpy6onpoBoa. ICTOUHMKOM BOCM/IAMEHEHWSA MOT/I0 MOCTYXUTb
BbiropaHne BB. Hannume Ha CTeHKax BbIpabOTKM OT/OXEHMWIA B3PbIBOOMACHOW Mblv U
Hey[O0BNeTBOPUTENbHAA C/laHLeBas 3awuta Crnocob6CcTBOBa/IM  PacrpoCTPaHEHMIO B3pbiBa Ha
60/bLLIOE paccTosHKE.

TsKecTb aBapum Oblsia Bbl3BaHa MPUCYTCTBMEM BOCbMW Ye/I0BEK B TYNMWUKOBOW BblpaboTke
npwn BeAEeHUN B3PbIBHLIX paboT, MO3AHMM BbI30BOM (Hepe3 1 4 nocne B3pbiBa) ropHocnacaresiein u
3HaYUTENIbHON YaNeHHOCTbIO aBapuIAHOIO Y4acTKa - OKOJI0 6 KM OT JHEBHOM NMOBEPXHOCTM.

B BblpaboTKax HOXKHOIMO Kpblna Haxogunuch 32 4enoBeka, MOMOBMHA M3 HUX BbILLA
CaMOCTOATE/IbHO W3 LWaxXTbl. BOCEMb TOPHSAKOB, 3aCTUTHYTbIX aBapueil Ha Bbllenexatyem
ropun3oHTe B 8-M KOXKHOM KOHBEMEPHOM LUTPeKe, 6blfv BblBEAEHbI U BbIHECEHBI HA CBEXYHO CTPYHO
yneHamy BIK. TlepBbiMM NpUObIBLUMMK B aBapuitHYH0 BbIPpabOTKY ropHocnacaTe/lbHbIMK
OTAENeHMsAMU  OblN0  YCTAHOB/IEHO HapylUeHWe MPOBETPMBAHMSA BblpabOTOK Kpblia U3-3a
3aKopayMBaHnsa CTPyM M BbICOKas 3ara3oBaHHOCTb BO3fyXa MPOAyKTamy B3pbiBa. B pa3BefaHHOWA
4yacTn 9-ro HXKHOro KOHBerepHoro wrtpeka (200 M) Kpenb Oblna MOMHOCTHIO BbIOWUTA, KPOB/S
mMecTaMu 0O0pyLleHa, 3anonHMB Ha 1/2...1/3 ceuyeHve BbIpabOTKW, TemrepaTypa paBHSANACH
37...38°C, cofepxaHune okcuaa yrnepoga -3,1 %, metaHa - 0,7 %, kucnopoga -14,2 %, cnnowuHas
3agbimneHHocTb. Cyabba BOCbMM  4YenoBeK Oblna HemsBecTHa. [lepBooyepefHble  [LeiCTBUA
ropHocnacartesieil 3aktoyaMcb B BOCCTaHOB/IEHWW MPOBETPUBAHUA [AJ/19 pa3rasvMpoBaHusi U
CHVKeHMsi TemnepaTypbl BO3f4yxa B 9-M HOXXHOM KOHBeMepHOM LwTpeke. [ns maTepuaibHO-
TEXHNYECKOro 06ecneyeHns aBapuinHO-cnacaTebHbIX PaboT Ha CBEXEN CTpye Oblna OpraHM3oBaHa
nogsemMHas 6a3a. B 30Hy MOBbIlWEHHbIX Temnepatyp (3MT) oTaeneHns HanpaBnsSIUCh
3KUMWUPOBAHHbLIMW UHAMBUAYa/IbHBIMW CPEACTBaMU NPOTMBOTEN/IOBOIN 3aWnThbl -KypTKammn TK-40,
pecrnupatopamy  CO  CHApsKEHHbIM  NIbAOM  XONoAWNbHUKamMu.  [nd  yBenmMyeHus
NPOJO/MHKUTENILHOCTN PaboTbl oTAeneHnid B 3T B 500 M OT YCTbA LUTPEKA YCTAHOBUAM KOMIMIEKC
bokc-6a3bl  ropHocnacatensHoit KBIT ¢ nopgayeid cxatoro Bo3gyxa B Hee OT MepefBUdKHOMN
KOMMpPeCCopHoN ycTaHoBKM LLIB-5. 9T0 no3BonnI0 B KOPOTKME CPOKM pa3razoBaTtb 600 M LITpeka
N pasBefatb cregytowme 460 M 3ara3oBaHHON BbIpabOTKW. BblNo YCTaHOB/IEHO, YTO TemrepaTypa
BO3[yXa B HEMNpoBETPMBAEMOI YacTu cocTaBnsna 38 °C, 40N okcuaa yrnepoga gocturna 6 %,
BblpaboTka Ha 1/3 ceyeHus 3aBasieHa MOPOAONA M 3nieMeHTaMu Kpenu. [ns pa3BefKy OCTaBLUMXCS
320 M BbIpaboTKM 6bINO NPOU3BEAEHO pa3ra3oBaHMe OOMbLUEN ee YacTW U OpraHu3oBaHa BTOpas,
nepegoBas 6asa ovgpixa KBIM. TMocTpagaBumx 6e3 MNPU3HAKOB XXM3HW O0OHapyXunn [BymS
rpynnamm no 4etbipe 4enoBeka B 110 m 165 M oT 3a60s LwwiTpeka. Temnepatypa Yy MecTa
HaxoXaeHus nocTtpagasLumx coctasnana 38 n 40 °C, cogep>kaHve metaHa - 38 %, okcuaa yrnepoga
pocturana 6 %, kucnopoga 7 %. PaboTbl Mo 3BaKyalMy NocTpagasLUnX Npogomkanmcs 6onee 20 4
M BEUCb Ha npegene (U3NYECKUX U MCUXOSIOTUYECKUX BO3MOXHOCTE PEeCcrnmpaTopHOro u
KOMaHAHOro coctaBa ropHocnacaTte/bHON CnyKobl. HenocpeacTBeHHO B 3arasvMpoBaHHON cpefe
npu temnepatype 37...40 °C otgeneHus pa6otanm no 20..30 MuMH, 3aTeM BO3BpallainCb A/S
KpaTKOBPeMeHHOro oTAbixa (5...10 MWH) y BbIXOAALLEN U3 BEHTUNALMOHHOM TPYyObl CTPYM BO34YyXa.
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Mpu 60onee 6onee gnutensHom otabixe B KBIM, rge Temnepatypa pasHsnach 28...30 °C u 6bin
CBEXWIA BO3A4YX, PecnupaTopLUMKN BOCCTaHABMBAIN CUMbI, CHAMAIN HEPBHOE NepeHanpsixeHue,
YTONIANN Xaxay. ITO MO3BOAUMNO OTAENEHNAM HaxOAWUTLCA B 3arasoBaHHOM BbIpaboTKe B TeyeHue
3... 4 4 1 BbINONHATb TSHXKENYHO paboTy B 3KCTPEMasbHbIX ycioBusax. B 60kcbasax Nel n 2 n B
BbIpabOTKe CO CBeXel CTpyel 6bliv 060pya0BaHbl MOA3EMHbIE MeAMUUHCKME 6a3bl, B KOTOPbIX
MOCTOSAHHO HaX04W/IUCb MeAMUMHCKME PabOTHUKM CNY)XObl. OHU KOHTPOIMPOBa/IN (PU3MNYECKME U
NMCUX03MOLIMOHA/IbHOE  COCTOSIHWE — PECcrnupaTopliMKoB U KOMaHAMPOB Mepes YXO04OM B
3arasoBaHHyl0 cpefly W [Mocfie BO3BpalleHMs u3 Hee. B cnyyae He06X04MMOCTU JIMYHOMY
onepaTMBHOMY COCTaBy OKasblBaslaCb MeAMUMHCKas mnomoub. Ecnu  3a Bpems  OTAbixa
apTepvasibHOe [aB/ieHue, Temreparypa Tena, YactoTa ny/nbca 1 AblIXaHUA He BOCCTAHAB/IMBA/IUCH A0
HOpPMbI, TO Ye/IOBEK HEe A0MNYCKaNCsA K NOBTOPHOW paboTe.

B aBapuiiHO-cnacaTte/ibHbIX paboTax NpuHUMany yyactue 6onee 60 OTAENEHMIA, KOTOPbIE B
YCNOBMSAX NOBbILLEHHOW TemrepaTypbl (32...40°C) oTpaboTanu B pecrnmpaTopax 0Kono 9 Tbic. Yen.-
4. B psige cnyyaeB K BbINOMHEHUIO Pa3fIMYHONO pofa paboT OAHOBPEMEHHO NpuBekanvch 4o 40
OTAeNeHNn. B cpefHeM B KaXAyt0 CMeHY MPOAO/IHKUTE/IbHOCTLIO YeTbIpe Yaca paboTano BOCEMb
OTAeNneHnin. B BbIpabOTKY C NOBbILLEHHOW TEMMEPaTypoi U KOHLEHTpaUmMin okcuaa yrnepoga 6onee
1 % oiHOBPEMEHHO HanpaBnsIv He MeHee ABYX OTAeNeHNIA. PaboTbl, Kak NpaBusio, BbIMOHANCL B
pecrnupartopax € MaHopaMHbIMW MackaMWu. 3a Bpems IMKBMAAUUW aBapuy Obl10 MCMO/b30BaHO
6onee 8 TbiC. GPMKETOB NbJa, 3aMOPaXKMBAEMbIX B YCTaHOBKe "3UMa", XapaKTepucTnKa KOTOPOM
npvBefeHa B pasfa.s.2.

HecmoTps Ha npuvHUMaemble Mepbl MO 3alWMTe JIMYHOrO CcOCcTaBa OT BO3AENCTBUS
MOBbLILLEHHON TeMnepaTypbl, B X04e pa3rasvpoBaHusi BbIpabOTKM W1 3BaKyalun NocTpafasBlumx 24
ropHocnacarens noay4ynnn nopaXeHus OT MeperpeBaHvst PasIMUYHON CTEMEHU THXECTWU, U3 HUX
YeTbIpe YenoBeka Obln rocnNUTaIM3MpPoBaHbl. locne HefenbHOro NpebbiBaHNA B CTalMOHape OH U
NPUCTYNUIN K UCNONTHEHWNIO CBOUX 005S3aHHOCTEIA.

B xoge BeaeHWs aBapuiiHO-cnacaTenbHbiX paboT cBsasb ¢ KI, nogsemHon u
NMPOMEXYTOUHbIMW 6a3aMmn OCYLLECTBAANACL MO TeNeoHy, a ¢ paboTatoMMK B 30HE MOBbILLEHHBIX
TemnepaTyp OTAENEeHUAMU U Mexay 6oKc-6a3amm 1 NoA3eMHOM 6a30i - C MOMOLLBH annapaToB
NPOBOAHOM N BbICOKOYACTOTHOW CBA3M "Yronek", "LLaxTodoH" n "Keapy™.

"a30BbIi COCTaB B MeCTax BefleHWs paboT onpegeny vepe3 Kaxkable 15 MUH C MOMOLLbIO
XMMUYECKUX rasoonpegenutenein Tuna X, ABaxabl B CMeHy oTOupanvcb npobbl Bo3gyxa A5
nabopaTopHOro aHanmsa.

Ha KI1 noctosiHHO paboTana rpynna CneyuaimncToB, BbIMOSHAKOWMX OMepaTvBHbIA YYeT
3afjaHnii OTAeNeHnsM, paspadaTbiBatoLLmMX MNiaHorpaMMbl MepeaBukeHnst U paboTbl OTAENEHWI B
30Hax MOBbILEHHbLIX TeMmnepaTyp, rpafiMky U3MEHeHUs ra3oBO M TeMnepaTypHO 06CTaHOBKMU,
onpeaenstowmnx HeoOXoAMMYH YMC/IEHHOCTb OTAENEHUA U KOMMYECTBO Pas/INyHbIX MaTepuanoB
019 BbINONMHEHUS o6bema paboT, NpPefyCMOTPEHHbLIX OMepaTMBHLIM  MJIAHOM, a Takxke
paccuMTbIBalOLWMX MNOTPEOHOCTL B CPeAcTBax MPOTUBOTEMN/IOBOM 3alMTbl SIMYHOIO COCTaBa U
BbIMOJTHAOLLMX ApYTMe TEXHUYECKNe pacyeThbl.

B xope BefieHNs aBapuinHO-cracate/ibHbIX paboT, NPOAO/IKABLUMXCA OKOO 7 CYTOK, 6blnu
[OCTaBfieHbl U CMOHTMpOBaHbl 60nee 5500 Kr BEHTUIAUMOHHBLIX TPyO, [OCTaB/EHbl U
ncnonb3oBaHbl 15000 Kr noxapHbiX pykaBoB, 120 KOHTEWHepPOB MO 27 Kr KaxAbld C
OXNTKAAIOWMMMN  37IEMeHTaMU  Ans  NPOTUBOTEN/IOBbLIX KYPTOK, 60nee 1,4 TbIC. CYMOK-
XO/I0ANNBHNKOB C OXNTaXKAAKOLWMMK 3/IEMEHTaMK NS pecnupaTtopos, ABa KomnnekTta Kbl un gpyroe
ropHocnacate/lbHOe OCHaweHVe W obopyfoBaHMe. Ha  3aKkNHOUMTENbHOM  CcTagumn  nocne
06cnefoBaHUA CrneLnanbHON KOMUCCKEN BbIPabOTKN B COMPOBOXAEHUW [BYX OTAeNeHWUA Oblnn
BbINO/HEHbI CieAytoLLme paboTbl: AeMOHTUPOBaHLI U BblgaHbl KBIT, Ha paccTosHUM 680 M OT yCTbs
LUTPEeKa paccoeuHUIM BEHTUNSALUMOHHbIE TPYObl, BO3BE/IM BPEMEHHYHO YYPaKOBYHO MEPEMbIYKY U
pasrasupoBasiv 3TOT Y4acTOK BbIpabOTKM. 3aTeM LaxTa NpUcTynuia K BOCCTaHOB/EHMIO LUTPEKa Ha
pasra3mpoBaHHOM y4acTKe.
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Mpy opraHu3auuy NMKBMAALMW MNOCNEACTBUIA B3pblBa MNpeXae BCEro BCTaeT 3ajada:
YCTaHOBUTb MacLuTabbl aBapumn M crnactu niofdein. B fanbHeliweM nopsgok paboT onpegensercs
XapaKTepoMm aBapuu, HO NepBooYepesHbIMU paboTamu SABNAKOTCA:

BOCCTaHOB/MIEHME BEHTUNIALUMM, XOTH Obl MO BPEMEHHON CXeMe, [ANA PelleHnst 3a4adum
CNaceHuns Noaeu;

pa3bopKa 3aBasioB M 3ar POMOXKAEHNN BbIpaboTOK /15 peLLeHNs 3aa4m cnaceHus itoaein.

3aTem BOCCTaHaB/IMBAKOTCA HOPMa/bHas BEHTUNALMS /1 OUMLLAKOTCA BbIpabOTKU.

BoccTtaHOBNEHME BEHTUNISAILMM MO BPEMEHHOW CXeme - Mofava CBeXero BO3gyXa B
BbIpaboOTKKM, rae MOryT ObiTb /HOAM, MPOM3BOAMTCA C WCMO/b30BAHWEM WHBEHTAPHbIX CPeACTB
BI'CU: HafyBHbIX MepeMblyeK, NepeaBuXKHbIX BEHTUNATOPOB, BEHTUIALUMOHHBLIX TPYO, MATKUX
nepemMblyeK M MOAPYYHbIX CPeACTB. DTa Mepa OCOOGEHHO HY)KHa, Korga K noctpajaBluvM HeT
NPAMOro AoCTyna BCNeACTBYE 3aBasla U 3arpoMOXKAeHNs BbIpaboTOK Npu B3pbiBe. BoccTaHOBEHME
06pYLUEHHbIX BbIPabOTOK MMEET MO CYLLECTBY Te XKe Lefin: MosydnTb JOCTYN K NOCTpajaBLuvM
nNK, NO KpaHen Mepe, NOAaTb UM CBEXMIA BO3AYX, MEAUKAMEHTbI, NULLY U BOLY.

Ecnn B3pbIB OC/OXKHEH o4aramy no)kapa, TO O4HOM M3 MepBerlmnX 3afay ABNSAETCA WX
NNKBNZALNS.

Mpy BCcex B3pblBax, TeM 60siee KPYMHbIX U C 0YaramMu MoXKapos, PeLUakoLLMM YCI0BMEM MO
06/1erYeHno MOCNeACTBMIN ABNSETCA ObICTpOTa AEWACTBUA M HeMeANeHHOe MpuHATVe mep. Mpu
3TOM, B@XKHOE 3HA4eHVe MMEKT MCUXO0JIornyeckas U KeaiMprKaumoHHas NoAroToBka nepcoHana
LIaxTbl, MU OCOBEHHO BCMOMOraTe/lbHOW ropHocnacarenbHon komaHabl (BIK) n ee 60iiLOB.
CBOeBpeMeHHbIe U yMesble [eicTBMS YieHoB BI'K nomoratoT npu CNoXHbIX aBapusiX CHU3UTb UX
TSOKE/Ible NOCNeACTBUS.

[ns obneryeHns aBapuitHON O6CTaHOBKW OpPraHU3yOT MPOBETPMBAHME, Kak Npasusio, no
BPEMEHHOIM CXeMe MyTeM YCTaHOBKM MapalltOTHbIX WKW HafyBHbIX MepeMblyek, BOCCTaHOB/EHUS
KPOCCUHIOB 1 T. 4. [11s nofaym CBEeXero Bo3ayxa /toAsaM, 0Ka3aBLUMMCS 3a 3aBa/laMu, UCMOMb3YHOT
MMetoLLmMecs 1 yueneslwne TPy60oNpoBOAbl MHOObIX Ha3HaYeHWin - BO3AYLUHbIE, BOAOMPOBOAbI,
JerasauyoHHbIe - UK NPo6mBatoT HOBble TPYO6ONPOBOAbI Yepes 3aBalbl.

Mo Mepe pasrasvpoBaHusi MOABOAALMX BbIPabOTOK BBOAAT B [AENCTBME BEHTUNATOPSI
MeCTHOro MpoBeTPMBaHNA A4/ pa3ra3vpoBaHus TYNMUKOBbLIX BbIPab0TOK M Y4aCTKOB, OKa3aBLUMXCS
3a nepeBalaMu, WM TeX, B KOTOPbIX BOCCTAHOB/IEHWE BEHTUSALMOHHBIX COOPYXXEHWI -
KPOCCUHIOB, MepeMbIYeK 1 T. 4. TpebyeT ANUTeNbHbIX paboT, a 4N crnaceHus nogeil Heobxoamma
CpOYHas nojaya CBEXero Bo3ayxa.

2. JlnkeBungaums nocneacTBUiA 06pyLLEHN

Mpy nuKBMAAUMM MNOCNEACTBUMA 0OpPYLLEHWIA TopHOCNacaTe/lbHble OTAENeHUst CNeayroT K
MecTy aBapuu ¢ Bpadamy PIII. OCHOBHbIMK 3ajavyamMu ABASAKOTCA CMaceHue OKasaBLUMXCA 3a
3aBa/ioM JIlOAe W BOCCTaHOB/EHME MPOBETPMBAHUSA BbIPabOTKM. NS WX BbINOJHEHNUA OT
PYKOBOAMTENEN NMKBUAALMM aBapun UM ropHocnacate/ibHbIX paboT M NPUBMIEKAEMbIX OTAENEHUI
TpebyeTcs:

YCTaHOBUTb MECTO, XapaKTep 1 pasMepbl 30Hbl 0OPYLLEHNS;

OMpejennTb YMUCMO 3aCTUrHYTbIX aBapueit Ntofen W NpPeanonoXuTeNlbHble MecTa WX
Hax0XJeHWsl, YCTaHOBUTb PEYEBYHO MU/ 3BYKOBYHO KOZOBYHO CBA3b C HAMMU;

BblOpaTb TEXHOMOTUIO WM TEXHWYECKMEe CpefcTBa A1 pa3bopku 3aBana, MNpPOBeAeHUs
MOMCKOBbIX BbIpabOTOK M 06ecneyeHnsi 6e30MacHOCTM paboTatoLLMX OTAENEHWN;

pas3paboTaTb M OCYLLECTBUTb MEPONPUATMS MO MepBOOYEPEAHON Mojave Haxogawmmes 3a
3aBa/IoOM TOpPHSAKaM CBEXEro BO3fyxa, BOAbl, NULLW, MeAVKaMEHTOB, OKa3aHW0 UM MOpPaIbHOM
NOAAEPXKKM, a TaKXKe No 06ecnevyeHno MakCUMaibHO BO3MOXKHOM CKOPOCTU BbIMOMHEHNS paboT no
M3B/IEYEHNIO MOCTPaJaBLUMX, B TOM 4uc/ie MyTeM MPOXOXKAEHUA OOXOAHbIX W MOUCKOBbIX
BbIPab0TOK O4HOBPEMEHHO M3 HECKO/IbKNX MECT.

[ns yckopeHus npoBefeHWs BblpaboTOK K paboTaM 06bIYHO MpPMBMEKaloTC Havbosee
OMbITHbIE ropHOpaboyre. Mpu HaMuMK B BbIpaboTKe TPYOONPOBOAOB Pa3IMYHOI0 Ha3HaYeHUs UX
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MOryT WCMOMb30BaTb A/ Mnojayu BO3dyxa, BoAbl M Ap. Kpome TOro, moryt npuMeEHsTb
Tpybonpoknagumkn TI n  gpyroe BcrnomoratenibHOe 060pydoBaHWe, OypuTb ChelmanbHble
CKB@XMHbI. Ha MHOrMX wWaxrtax npyv JvKBUZaUMM MOCNeLACTBMIA  0OpYLUEHMIA  yCneLwwHo
NMPUMEHSANIOCb FOpHOCMNacaTe/lbHoe 060pyaoBaHue hrupmbl "HokuanTty'.

Mpwy cnaceHWUn NOAel B laBax Ha KpyTonagaroLmx naacrax, otpabarbiBaemblX yCTynavu, B
MepBYyH0 0Yepesb NPOBOAATCS NMOUCKOBbLIE BbIPAOOTKM B KYTKM YCTYNOB (CnacaTe/bHble HULWK), Fae
MOTYT HaxoXxauTbcs nogn. Ecnv npu o6cnefoBaHMM BCEX BO3MOXHBIX MECT HaxOXAeHWs Noaen
OHW He 06HapyXXeHbl, TO NPUCTYNAlOT K NPOBELEHNIO BbIPabOTOK B 06pYLLUEHHOM Maccuee. B aTom
Ciydae 0693aTe/fIbHO HaaMumMe [BYX He3aBMCUMbIX BbIXOLOB B [AENCTBYIOLLYH BblpaboTKy. B
MOMCKOBLIX W 0OXOAHBLIX BbIpabOTKax HEOOXOAMMO YCTaHaB/IMBATb KpPEMb, WCK/IOYAOLLYHO
MOBTOPHbIE OOPYLUEHNA W CMeLleHWs paHee o06pywwmBlIMXCA nopofd. Mpu BefdeHWn paboT B
HaK/NOHHbIX U BEPTUKa/IbHbIX BblpaboTKax HEO6X0AMMO NMPUMEHSTb NPeAoXpPaHUTENbHbIE Nosca U
HafeXHO 3aKpenseHHble MOABECHble NecTHUUbL. BeaeHne B3pbIBHbIX paboT Ana Apo6neHus
KPYNHbIX rNbl6 N 06pYLLIEHNA HABUCAIOLLMX NOPOJ, 3anpeLLaeTcs, ecnm 3a 3aBa/loM HaxXoAAaTCA 04N
NN MECTO MX HAXOXXAEHUS| TOYHO He M3BECTHO. NpMMeHeHNe B3PbIBHLIX PaboT Mpu NpoBeLeHNUN
MOUCKOBbIX U OOXOAHbIX BbIPabOTOK [OMYCKAETCA B WCKIHOUUTESIbHBIX CAydasx LUMypOBbIM
MeTOLOM MNpU AOMYCTUMOIN KOHLEHTpauuyW MeTaHa, eCcnv Moc/ie B3pbiBaHWA He MNpou3ongeTt
NMOBTOPHOE 00pYLUeHVe WK CMeLLeHne nopoj. PaspellaeTcs BefeHMe OrHeBbIX pPaboT (06bIYHO
KepOCMHOPE30B) NpK [JOMYCTUMOI ra3oBOM 06CTaHOBKE, OCYLLECTBNEHME MEP NPOTUBOMOXKAPHOWA
3alnTbl U APYrMX MeponpuaTUiA B COOTBETCTBUM C VIHCTPYKLMe N0 BEAEHUIO OrHEBbIX paboT B
NoA3eMHbIX BbIpabOTKaxX M HaALWAXTHbIX 34aHUSX.

Bce nogsemHble pabouve M iMua TEXHUYECKOro Hajsopa LaxT AO/DKHbI 3HaTb Mpasuia
noBefleHNss B C/lydae 06pa3oBaHMs HEMpPOXOAMMOro 3aBasla B BblpaboTke. [lpexae Bcero
HeoOX0AMMO TMPUHATL Mepbl MO YCWIEHUIO KPenu U 3aTeM Ha4yaTb MNojaBaTb CUTMHAIbI.
MepBOHaYasibHO, 4O MOJTyYEeHNS OTBETHOrO CUrHana, NPON3BOAAT MHOFOKPaTHbIE YAapbl TBEPAbIMU
npegmetamn (MHCTPYMEHTOM, MOPOAOKM) MO MoYBe, KPoB/e, 60kaM BbIpabOTKM, MO pesibcam,
Tpy60onpoBoAy, 3/EMeHTaM Kpenu, ropHOLWaxTHOMY 000pYyA0BaHWIO, MEPUOLUYECKM BK/OYAOT
OTOOMHBLIA MONOTOK. [locnie MNoslydeHUsi OTBETHOrO CUrHana YCTaHaB/MBAKOT PEYEBYHD WK
KOAOBYIO CBSi3b MyTEM MOJayn CUrHa/I0B-YAapOB B OMpefeNeHHOM o4vepefHOCTU. TpuHATBI [Be
rpynnbl cUrHanos. MNepsas yKasblBaeT, CKOJIbKO YeSI0BEK HAXOAUTCS 3a 3aBa/ioM, Mpy 3TOM yaapbl
nepegarTt ¢ UHTepsasiom 1... 2 c. BTopad rpynna ygapos, nepefasaembix yepes 10...15 ¢ nocne
MepBoi, MHPOPMUPYET O MECTE HaXOXAeHWst MOCTPadaBLUMX, MPU TOM KaXAbliA yaap nepeparoT
yepe3 5... 7 ¢. Tak, B flaBax C MOTOJIKOYCTYMHbIM 3a60eM KO/IMYECTBO YAapOB BTOPOW rpynmbl
COOTBETCTBYET HOMEpPY YCTyNa, rae Haxoaarca nogn. B nasax ¢ NpsaMonvHeinHow hopmoi 3abos
YMCNO YAapOB COOTBETCTBYET OPWEHTUPOBOYHOMY PAaCCTOSHUKO OT MeCTa HaxOoXAeHus A0
OTKaTOYHOMO LUTPeKa B fecATkax MeTpoB. [Mpu 06pyLleHMsX B TYMWKOBOW BblpaboTKe yaapsbl
BTOPOW rpynnbl 03HAYatT PACCTOSAHME MeXAY 3a60eM 1 3aBa/IOM TakXKe B [eCATKax MeTpoB (Mv B
MeTpax npu 3aBasie B Npu3aboiHOM NPOCTPaHCTBE). Ecnn curHanmbl, nojasaeMble 3aCTUMHYTbIMM
06pyLIeHneM, NPUHATLI YneHamn BITK nnm ropHocnacatensiMu, To OHW rnepefaroT TOUHO Takume e
CUrHanbl B MOATBEPXKAEHWE MpvemMa CUrHana OT nocTpajaslimx. Hanpumep, KOLOBbIA CUrHa,
YC/bILWAHHBIA ropHocnacaTensimy B TYNUKOBOW BbIpabOTKe M3 Credytowmx ABYX rpynn yAapos:
NATb ObICTPbIX yaapos (vepes 1...2 c¢), yepe3 10...15 ¢ ewe Tpu yaapa, cnegyrowmx vepes 1... 2 ¢
03HayaeT, YTo 3a 3aBaJIOM HaxoAATCs MATb Ye/IOBEK, pacCTOAHUe OT 32605 40 3aasia 30 M.

OkazaHve KBa/IM(IUUMPOBAHHON MEAULMHCKOA U NCUXO3MOLMOHAIbHON  MOMOLLM
nocTpagaBLLNM, U3BNEYEHHbIM M3-3a MW U3-M0J 3aBasia, HEMOCPEACTBEHHO Y MecTa aBapum UMeeT
peluaroLLee 3HaYeHe B COXPAHEHUWN >XM3HMW, COKPALLEHUW MPOAO/HKUTENILHOCTA TOCMUTA/IbHOIO
nepuofa 1 cpoka Bo3BpalleHns K Tpyay. OnepatvBHas MeauUMHCKas Cnyxoa, Bkaovarowasa P,
3a 16 fleT CBOEro CylleCTBOBaHMS BO3BpaTWaa K XXM3HW MHOIMX FOPHAKOB, OKa3aBLUMXCA B
KaMEHHOM MeLLKe U NOJIb3yeTcs 3aC/y)XKeHHbIM aBTOPUTETOM M YBAXKEHUEM HE TOJIbKO B YrO/IbHOM
0Tpac/nu, HO 1 cpeay cnacateneit pasnMyHoOro nNpoguns.

OpraHuszauus aBapuinHo-cnacaTe/bHbIX paboT npy 06pyLLeHUN NOPO B NOATOTOBUTE/IbHOM
BbIpabOTKe pacCMOTPEHA Ha NpUMepe NMKBUAALMA NOCNeACTBMIA aBapum Ha wwaxTe "LleHTpanbHas"
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MO "KpacHoapmeickyronb" 29.05.95r. 3BeHO NPOXOAYMKOB M3 CEMU YenoBeK paboTano B 3a6oe
BEHTU/IALMOHHOIO LUTpeKa 4- HXKHOW naBbl nnacta bs. LLTpek npoBoguiv BNPUCEYKY K
KOHBENEPHOMY LUTPEKY paHee OTpaboTaHHOW faBbl. [Mpoxofky Benn KombaiHom [TIKC c
NoAPLIBKOMA MOPOA KPOBAM M MOYBbl. [1acnopToM KpernsjieHus LTpeka npegycmaTprBaiach
MeTa/iInyeckas apoyHas kpernb All-11,2 n3 cneynpoguns CBI1-22 ¢ gepeBAHHONM 3aTsHXKKOW. pu
nposefeHNn WTpeka B 30He MIT[ B palioHe LennKa, OCTaBIEHHOIO Ha HWxenexatlem nnacre bl,
OTMeYa/ICb HeOLHOKPaTHble 06pYLUEHNS NOPOL KPOBAW Ha BbICOTY 1,7...2,2 M A0 COMMXEHHOro
nnacta bs. O6pyLLEHNS 1 BbIB&/IbI MOPOL, BbI3bIBa/I UCKPUB/IEHWE U OCEAaHNe pamM KPernu, NosoMbl
[EepeBAHHON 3aTsHXKKWU. MacnopToM KpenneHus WwTpeka B 30He M, npegycMOTpeHO yBenmyeHune
NAOTHOCTU Kpenwu A0 ABYX paM Ha METP.

O6cTosTeNbCTBA  aBAPUIAHOTO  OOpYLLEHWS: MOC/e  YCTaHOBKM  paMbl  Kpenu  3BEHO
NPOXOAYMKOB MPUCTYNUNO K ee 3aTskke. OKONO 7 4 yTpa NPOMU30LIIO0 BHE3arnHoe 06pyLueHue
MOpPO/ KPOB/N HECKONbKO BbILLe NaacTa b's, npuBe/LLIee K NPOCKab3bIBAHWIO 31EMEHTOB Kpenu B
3aMKax [0 yrnopa HOXeK Moj BepXHAKaMu, TUM KOTOPbIX HE COOTBETCTBOB&/ NACMOPTY KPENneHuUs.
O6pyLwmBLUMECH NOPOAbl 3acbiNaii HaXOAMBLUMXCA B 3ab0e M Yy KoMbaliHa NpOXOA4MKOB.
3BEHbLEBON U OAMH NPOXOAYMK CaMOCTOATE/IbHO BblIOPaINCL M3-MOJ 3aBasia. 3BEHLEBON COOOLLMI
no Teneg)oHy HavaslbHUKY yyacTka 06 aBapum B 7 4 30 MUH M NOAKIOUMACA K paboTam Mo
CMaceHuto Nlofel, ocTaBluMxcs 3a 3aBaioM. K 8 4 K MecTy o6pyLueHuUs npuobiin NPOXOoAUUNKY
cnegytoulert cMeHbl. K 8 4 04 MUH ropHbIi gucneTyep WaxTbl Bbi3gan nogpasgeneHne MBICC no
poay aBapun "o6pyLueHne". MepBble ropHOCNacaTe/bHble 0TAeNeHus ¢ Bpadamu PIT npubbinn Ha
aBapuiiHbIi yyacTok B 9 4 06 MuH. Bpayamu Oblna OKasaHa MegULMHCKas MOMOLLb
CaMOCTOATE/IbHO BblOpPaBLUMMCS M3-MOA 3aBasia M 06a ObliM OTMpaB/eHbl Ha MOBEPXHOCTb.
["lopHOCnacaTenn B MNepBYH0 OYepefb OMpefenunv MEeCTOHaxOXAeHWe Tpex MPOXOAUYMKOB 3a
3aBasioM, YCTaHOBWU/IM C HUMW peyeBYto CBA3b. N0CTpafaBLUmMe 3acbiNaHbl 06pYyLIMBLLEACA NOPOAOIA
N 3NEMEHTaMWN KPEenu, Haxo4ATCcA B He3akKpernaeHHOM MPOCTPaHCTBe, K HUM HeT noaxofa. Bauay
0MacHOCTM NOBTOPHbIX 0OPYLLEHWIA NPOU3BENN YCTAHOBKY AONOAHUTENbHON Kpenu. B 10 4 30 MuH
13-nof 3aBasia OblN U3B/IEYEH YHEHMK MPOXOAUMKA 1 YCTaHOB/IEHA peyeBas CBA3b C NPOXO4YMKOM,
MEeCTOHaX0X/eHVe KOTOPOro He Obl/10 N3BECTHO. [/19 TPaHCNOPTMPOBaHMS TOPHO Macchbl B 11 4 45
MWUH BK/OUANM CKpeOKoBbli KoHBerep. K 14 4 15 MuH Tpoe nocTpafaBlinX, C KOTOPbIMU
YCTaHOBU/IM CBA3b, OblM U3BMEYEHbl M3-NOJ 3aBasia. [0 Mepe M3BMEUYEHUS KaXKAOMY OKasain
KBA/IM(IMUNPOBAHHYIO MEAVMLUUHCKYK0 TMOMOWb M WX TPaHCNOPTUPOBIM Ha MOBEPXHOCTb.
MocnefHero U3 NPOXO44YMKOB MU3BMEK/IN U3-NMOJ NPOCEBLUNX paM Kpenu 6e3 Npu3HaKkoB XM3Hu B 15
4 50 MUH. N8 OTXKMMa Kpenu NPUMeHsNIN MHeBMATUYEeCK/e NOAYLIKM aBapuinHO-cracarte/lbHoro
WHCTPYMEHTa rofinaHAckon gupmbl "Holtalxo". B nvMkKBMAauumM aBapun MNpUHUMAIN y4vacTue
LLIeCTb ropHocnacatesibHbIX OTAeNeHWn n nATb Bpadel PII. Bpaun Kynuposaan 60/1eBOM
CUHAPOM, NOALEPXMBAIA  CEPAEUHYIO  [eATe/IbHOCTb, YCTPaHsAM  CUMMTOMbI  BO30Y)XKAEHUS,
ynydwanu paboTy noyek, BOCCTAHOBAMBA/IM HOPMa/lbHOe AbixaHue. MoBpeXeHHbIe KOHEYHOCTM
06knagbIBasin ibAoM. MeLULMHCKYHO NOMOLLb OKa3blBa/In HEMOCPEACTBEHHO B FOPHOI BbIPabOTKe,
npu TPacrnopTUPOBKE Ha MOBEPXHOCTb W B  CMEUUaIn3MpPOBaHHble OTAeNeHUs  eyebHbIX
yupeXxaeHuin. [na  okasaHWs MOMOWM Ha [OroCnuTajibHOM 3Tane MpPUMEHsNM  annapar
NCKYCCTBEHHON BeHTUnsAUMM nerkux C-11, ropHocnacatenbHble Hocunkn HWB, anacTuuyHble
OMHTbI MapTeHca, ractpoaHTepocopbeHT BOCTA 1 cneynanbHble MeAvMUMHCKME npenapatbl B
3aBMCUMOCTM OT BUAA NOPaXKeHUs (YHKLMIA opraHn3ma noctpagasiiero. OkasaHHas Bpadamu PIT
KBa/IMPULMPOBaHHAas NMOMOLLb MO3BO/IMMIA M36eXaTb OC/MOXKHEHWIA NPU MOCNELYHOLWEM NeYeHnr
CNaceHHbIX MPOX0AYNKOB.

Pagn cnaceHusi KaX4Oro ropHsika, nonaswero B Oedy, ropHocnacateniv BbIMOSHAKOT
TSOKENENLYO M OnacHyto paboTy, CTPeMsACh B KpaTyailume CPoKM NpobuTbCs K NOCTpadaBLLEMY,
0COBGEHHO €C/IM C HUM YCTaHOB/eHa CBA3b. Tak, Ha waxte uM.B.W.JleHnHa MXK "MakeeByronb" 16
mapTa 1997 r. B HOXXHOM xoake No2 nnacta Tz MPOM3OLLNIO 06pyLUeHMEe NOPOA Kposnau. B 3ab6oe
YeTblpe NPOX0AYMKA NPOM3BOANIIN BbIEMKY YT/t NPX NOMOLLM 6yp0o3aknafgoyHon MawnHbl B3M-1.
OfWH MpOXOAYMK, HaxOAMBLUMIACA NOJ CTPEeno MalluHbI, OKasalCcAd Mo 3aBajioM, OCTa/lbHble
Bbl6panncb camocToaTesIbHO. MopHocnacartenn 3-ro MakeeBCKOro oTpsifia B TedeHune 7 4 pasbupanm
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3aBa/1 C MOMOLLbIO KOMIJIeKTa cracaTe/ibHOro MHCTpyMeHTa upMbl "HolTtalro", MeTp 3a METPOM
npuénmxaacb K noAaBaBLUeMy MPU3HAKM XU3HWM ropHopaboyeMy. OH Obl1 M3BMIEYEH W3-MOJ
06pyLUeHNss B YAOBNETBOPUTENbHOM COCTOSHMM. Bpaum P okasaam nocTpajasluemy
MeANLNHCKYHO MOMOLLL U ropHocnacaTe/lbHOe OTAeNeHNe TPaHCNOPTUPOBAUIO ero Ha NoBepPXHOCTb.

3. JInkBmaaums nocneAcTBUA BHe3aMHbIX BbIGPOCOB YI /s, NOPOJ U ra3oB

Mpy NMKBMZAUMM MOCNEACTBUA  BHe3anHbIX BblOPOCOB MepBOOYEpeHblE  [eNCTBUS
ropHocnacartesieil [0/MKHbl ObITb Hanpas/ieHbl Ha CnaceHwe tofei, 3aCTUIHYTbIX aBapuen He
TONBKO Ha y4acTKe Uu B BbIpaboTKe, rae Npomn3oLLen BbiI6poc, HO 1 B BbipaboTKax, KOTOpble MO/
ObITb 3aMo/IHEHbI METAHOM W/ NPOAYKTamMy B3pbIBa, €C/IN NOC/e BHE3AMHOMO BbI6pOCca NPOM30LLES
B3pbIB METAHOBO3AYLUHON CMECH.

MpubbIB Ha LWaxTy, pPyKOBOAMTENb FOpHOCMacaTe/lbHbIX paboT COBMECTHO C PYKOBOAMTENEM
NNKBMAAUMM aBapuid PeLuaroT Creaytolme TaKTUYeCKMe 3afjaqn: YTOUHSKT MECTO BHE3arnHoro
Bbl6poca M pa3mepbl 30HbI MOPXKEHUA MO UHMOPMALMKM, NONYHEHHON M3 LWAaXTbl U MOKa3aHUAM
npuobopoB  CUCTEMbI aBTOMATWU3MPOBAHHOINO ra30BOr0  KOHTPO/SA, YCTaHaB/IMBalOT  MecTa
BO3MOXXHOI0 HaxXOX[AEHWA NOAeN B CETU TOPHbIX BbIPabOTOK MO [aHHbIM BblAaHHbIX HapsAoB
HaxoAsALLEeNCs B LWaxTe CMEeHbI 1 MOCTYNaBLUMM 13 LLAaXTbl CBEAEHMSM; YCTaHaB/IMBAKOT HapyLLEeHWS
B MPOBETPUBAHMMN aBapPUIHOIO N CMEXHbIX YYaCTKOB MPeArnosioX1TeNIbHO Ha OCHOBaHWUM aHasm3a
BEHTU/IALMOHHON CETU WM MO MOKa3aHUAM CUCTEMbI AMCMETYEPCKOr0 KOHTPO/A W YrpaBieHus
nposetpmaHnem (ATMOC, «komnnekc KPAY); ycraHaBnimMBalOT MNOPALOK —pas3rasoBaHms
BbIPabOTOK, OMpPefenstoT nepedyeHb M HEOOXOAMMOE KONMYECTBO TEXHUYECKUX CPeAcTB A/
pasrasoBaHus aBapuiiHOM BbIPabOTKM M MyTeil BbIX0Aa NtOAEN Ha MOBEPXHOCTb.

O6bI4yHO nepBoe oTAeneHne u PIIT HanpaBNswTCS K MeCTy aBapuu MO BbipaboTKaMm C
NCXoAsLLEN CTPYel BO3ayxa, a BTOpoe Takxe ¢ PMI™ - ¢ nocTynatoLleil. B cooTBeTCTBMM C Tabenem
MUHUMa/IbHOMO OCHALLEHUS OTAEeNeHNs, HanpasnsemMble 15 OKa3aHUs MOMOLUM TOpHsKam,
3aCTUrHYTbIM BHe3amnHbIM BbIOPOCOM, [O/DKHbI UMETb M30AMpYyHOLWMe camocnacaTenn Wnm
BCMOMOraTe/ibHble  Pecnupatopbl B KOMMYecTBe, [OCTATOYHOM [Ans  obecrievyeHWs  BCex
nocTpagasLumx. Mpu cnacate/ibHbIX paboTax NPUHUMAKOTCA MePbI MO COKPALLEHNIO Pa3MEPOB 30Hb!
OMacHoro 3ara3oBaHus BblpabOTOK METaHOM MyTeM YCWIEeHWUs NPOBETPUBaHUS, BOCCTAHOB/IEHUS
HapyLUEeHHbIX BEHTUISILMOHHBLIX YCTPOMCTB, 3aKOpayMBaHWUsi BEHTUIALUMOHHOW CTPYM U ApYrux
mep.

[ns cnaceHWs Niofein, OKas3aBLUMXCS 32 BblOPOLLEHHbIMW Maccamu Yrias WAM Mopofbl,
NMPOM3BOAAT WX BbINYCK (Ha KPyTOM MafeHnn) wam ybopKy, a Takke NPOBOAAT OOXOAHblE
MOMCKOBO-CMacaTe/ibHble BbIpaboTKM C OCYLLECTB/IEHNEM BCEX MPOTMBOBLIOPOCHbLIX MEPOMPUATUIA.
Konnuyectso Bo3ayxa, NoAaBaeMOro Ha aBapuiiHbIN y4acTOK U B NMPOXOAUMbIE BbIPabOTKN A0/MKHO
ObITb [OCTATOYHbIM [ANs 06ecrnevyeHns KOHUEHTpauMnm MeTaHa B 3a60e M B UCXOAALLeN CTpye
BbIpaboTKM He 6onee 1 %.

Ecnn B aBapninHOI BbIpabOTKE MMEETCS TPYOONPOBOA AN CXKATOro Bo3Ayxa, TO OH MOXeT
ObITb UCMO/Ib30BaH A/ ObICTPeNLled noJayn CBEXero BO3dyXa /IH0AsM, OKas3aBLUMMCH 3a
BbIOPOLIEHHbIM yrieM (MOPOJOW), MEPEKPLIBLLUMM BCe CeYeHue BbIPaboTKM, U A1 YCKOPeHMs
pasrasvmpoBaHns BbIpaboTKM.

Kpome Toro, ana npegynpeXxaeHns BO3MOXXHOCTM B3pblBa Mblfera3oBo3gyLUHON CMecu B
X0e BefeHMs  aBapuiiHO-crnacaTeslbHbIX  paboT  Heo6XOAUMO  BbIMOSMHATL  CreAytoLiue
[OMONHUTENbHbIE MEpb:

Ha nsiactax yris, CKNOHHOro K CaMoBO3ropaHMIo Y60pPKY BblIOPOLLEHHOO Yr/isi MPOW3BOAMTb
C MakCMMa/lbHO BO3MOXXHOM CKOPOCTbIO, MPUHMMATb Mepbl MO HeAOMYLLEHWIO ero caMoBO3ropaHus
nyTeM 06paboTKy aHTUNMPOreHamK;

He [0NyCKaTb MHTEHCMBHOIO Mble0bpa3oBaHns, Yonpaemblid yrosb opollatb ¢ go6aBkamu
K BOZ€E MOBEPXHOCTHO aKTMBHbIX BelecTB (MAB), obecrieumBatoLnMX XOpPOLIYH CMavynMBaeMoCTb
Yrna v Nbiu;
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MCKNKOYUTb  BO3MOXHOCTb  MCKpPOOOpasoBaHMs  Mpu  paboTe €  MeXaHU4YecKuUM
060py0BaHMEM M MHCTPYMEHTOM, a TakXXe OT CBETWU/IbHMKOB (He BbIK/IKOYaTb M He BK/OYaATb),
TenehoHHOro kabens un TeneoHa (NEPEHECTU B BbIPabOTKY CO CBEXeW CTpyeil Bo3dyxa). Ecnv B
3ara3oBaHHOIA cpefie OKaszancs paboTarowmin BMI, To 0CTaHOBUTL €ro HE06X0AMMO OTKHOUEHNEM
3NIEKTPONUTaHMS Ha NOACTaHL MK, HAXOAALLENCA B BbIPabOTKE CO CBEXEN CTpyei Bo3gyxa. Nogavy
3NEKTPO3HEPIM Ha aBapWiHbLIA y4acTOK (B BbIPabOTKY) MOCME pa3ra3oBaHUsi OCYLLECTBASANOT
TONbKO C paspelleHnsi OTBETCTBEHHOIO PYKOBOAMTENs paboT Mo /IMKBMAAUMW aBapumn Moche
Nosly4yeHnsi MUCbMEHHOIO YBELOM/IEHUS [N1IaBHOMO 3HepreTuKa LWaxTbl O MPOBEAEHHON MpoBepke
MCNPaBHOCTWN BCEr0 3/1EKTPOOBOPYA0BAHUA U 3IEKTPOCETEN, a Takxke annaparypbl UX 3aWwuTbl Ha
aBapuiiHOM y4yacTke. Ha Bpems nojaynm 3MeKTPO3HEpPrun Bce OAM [OMKHbI ObiTb BbIBEAEHbI B
6e3onacHble MecTa.

Mogjavy BO34yXa NPW pasrasvpoBaHWM BblPabOTKM MOXHO OCYLLECTB/IATb NPV MOMOLLM
KacCeTHOro  TpybonpoBoga ropHocnacaTeflbHOro  BeHTunAuuoHHoro  (TIB),  KoTopbii
npucrnocobneH Ana nofcoeauHeHns K nwbomy tuny BMI, yaoBneTBOPAOLWEMY pPacyeTHOM
a3p0AMHAMMNYECKON XapaKTepucTuKe CeTu M3 HeOOXOAMMOro KOMYEeCTBa CeKUMiA TPybonpoBosa.
A3ponHaMUYecKoe CONPOTUB/IEHNE CETU OMNPeLENAtoT Nno opmyne

A=0,7(n+1)+0,014 (12n; + 6ny), (3.35)

rge S - aspoJuHamMmMyuecKoe conmpoTMBAeHWe Tpy6onposoga, Aa Ma c?/m®; n -koAMuecTso
cekumin Tpybonposoga AnMHOK 50 M AN NPOBETPMBAHWSA BCEM BbIPpabOTKM; My, My - KONYECTBO
NMoOBOPOTOB TPY6OMPOBOAOB COOTBETCTBEHHO Ha 90 1 45°.

Tpebytowasca nogada BMI1 O, m3/c, CKMaablBaeTCcs U3 HeOOXOAMMOro pacxoda Bo3dyxa
no seipa6oTke 0°, M%/c, MpWHMMaeMOro M3 macrmopTa AMA TYNUKOBOW BbIPAGOTKM WM A1S
BbIEMOYHOI0 Y4aCTKa, U 13 CyMMapHbIX yTeyeK Bo3ayXxa, ()yr, M3/c, o gnHe Tpy6onpoBoaa

OyT =0,0331

Heobxoaumblit Hanop, co3aasaeMbli BMI, onpeaenstoT 13 BbipaxeHus (3.36)

Mo aspoavHaMUYecKMM XapaktepucTrkam BMI1 npuHUMaOT ero Tun, obecrneynBaroLnia
pacyeTHble 3Ha4eHns (Csv Hs.

TexHoMorms pasrasvpoBaHns BbIpaboOTKM C MCMo/b3oBaHMeM TIB onpegenserca ee
MPOTSHKEHHOCTBIO M TeMmnepaTypoil Bo3gyxa. B BblpaboTkax NpOTsXKeHHOCTbHO Ao 1000 m ¢
TemMrnepaTypoil Bo3dyxa He Bbllwe 27 °C NPUMEHSIOT HEMNpPepbIBHOE pasrasvpoBaHue C
nooyepesHbIM MPUCOEAMHEHNEM KAacCeT K HarHetaresibHOMy natpybky BMIT v npoknagkoi
TpybonpoBoa KaKaoi KacceTbl. Ecnn TemnepaTypa B Bblpab0TKe MPOTSXKEHHOCTHHO 40 1000 m
npesblwaetr 27 °C, TO NPOU3BOAMTCA MO3TaNHOE pasrasMpoBaHWE W CHMXXEHME TemnepaTypbl
Bo3ayxa Ao 27 °C ydyactkamy no 50...100 M, T. e. NyTem MOOYepeaHON NPOKNaAKMA OAHON-ABYX
CEeKUMIN [0 AOCTMXKEHUA HOPMa/IbHOM ra30BO 0BCTAHOBKM W CHUDKEHUS TEMIMEPATYPbl Ha KaX4OM
yyacTke BbIpaboTkM. [Mpu 6GONbLIOA MNPOTSXXEHHOCTU BbIPAOOTKM W BbICOKOW Temnepatype
pasrasvpoBaH/e OCYLLEeCTBAIOT MyTeM MNPOKIaAKM ABYX TPyOOMNpPOBOLOB OT OAHOrO WU [ABYX
BMI1, onepexxeHne ogHOro TpybonpoBoda ApYruM AO/MKHO cocTaensiTe 50 nam 100 m. N B 3TOM
CNy4yae NpOoLECC pa3rasmpoBaHMA N CHUKEHUA TemnepaTypbl MOXKET OCYLLECTBNATLCA HENPEPLIBHO
NM NO3TarHo.

Xog NMKBMaaLMmn nocneAcTBuiA BHE3aNHOro Bbibpoca yris v rasa pacCMOTPEH Ha NpuMepe
waxTbl nM.60-neTns CoBeTCKON YKpauHbl MO " oHeLKyronb".

Mpw coTpscaTeNnsHOM B3pblBaHMM B 3a60€ (h1aHroBoOro xoaKa 6-1 3anagHoin naebl nnacta Mg
23 anpens 1996 r. npou3oLuLen BHe3arnHbIi BbIOPOC YrNs U rasa, B pe3ynbraTte KOTOpPOro nornénm
rOPHbIA MacTep 1 MacTep-B3PbIBHYUK.

Ha cTolike npvema MHQopmMaumm gucrietyepa komnnekca "MetaH" B 4 4 20 MyH nprbopsl
3a(MKCUpoBa/IY pPe3kuiA "BCNIECK” KOHLEHTpaLMn MeTaHa U OTK/IIOUYEHUE 3/1EKTPOIHEpPrum Ha
KOHTPONMpYemMOM 06beKTe. MNaBHbI MHXXEHeP B COOTBETCTBUM C NIaHOM IMKBUAALMW aBapuid fan
KOMaHZy Ha BblBefleHWe JIOfeN W3  YrpoXKaeMblX BbIPpabOTOK, Ha BbIKIHOYEHME MO4aum
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3NIEeKTPO3HePrumn Ha 3anagHoe Kpbiio waxTbl. o pogy aBapuu “"BHe3arnHbIi BbIbpoc” B 7 4 55 MUH
Obin BbI3BaH B3BOg MBICC, ¢ KoTopbIM npubbiia PIT 13 Tpex Bpayen. K 8 4 30 MMH Ha LiaxTe
OblN0 COCPeAOTOUEHO NATb ropHOCNacaTebHbIX OTAeNeHNIA, BOCeMb kKoMaHampoB MBIFCC u natb
MeAMLUMHCKNX paboTHMKOB. [Mogpasgenedns BICC nonyunnu 3agaHusi MO BbIMOSIHEHWIO
pa3Befikv Ha aBapuMnHOM U CMEXHbIX Y4acTKax, N0 06HAPY>KEHWUIO NIOAEN, OKa3aHUI0 MeANLMHCKOM
MOMOLLM NOCTPaZaBLLMM Y BbIBOAY /MHOMEN Ha CBEXYIO CTPYHO. K 9 4 13 WwaxTbl Obinv BbiBefeHbI 42
yenioBeka. OfHOBPEMEHHO BefUCb pPaboTbl MO BOCCTAHOB/IEHWIO MPOBETPMBAHUA aBapuIAHOrO
yyacTKa, 40N MeTaHa B MCXOAsLLEi CTpye KOTOpOro coctasnsna 3,5 %, temneparypa Bo3ayxa 27
°C. MNocne BKNOYEHMS B paboTy BEHTUNATOPA MECTHOIO MPOBETPMBaHUS FOpHOCNacaTe/In Havam
MOMCK NOCTPagaBLUMX Ha 6-M 3arnagHOM OTKATOYHOM LUTPEKE.

OfWH 13 Normémnx 6b11 U3BNEYEH M3-MOL Yro/IbHOM Macchbl B 46 M OT OKHa 5-i 3anafHoin
naBbl. Yepe3 4 M y MecTa paspbiBa BEHTUISALMOHHOIO TPYy60ONpoBoaa A0N1A MeTaHa paBHsiach 4,0
%. LLITpek 6bln 3ano/fiHEH YrofibHOW MenoYbto BbICOTOK OT 0,3 o 1,7 M. s noucka BTOpPOro
NMoCTpajaBLLUEro UCNonb30Ba/IN LLYMbI Y NPOU3BOAUAM MOTPY3KY Yrnia B BaroHeTkU. OT MecTa, rae
KOHLUEHTpaumus MeTaHa focturna 7 %, paboTbl MO YOOpKe OTOPOLUEHHON Macchbl Oblnu
NPUOCTaHOB/EHbI 40 pa3rasnpoBaHns BbIPabOTKM, a MOUCK MOCTPajaBLUero LWynamu nNpoAoHKaICcs.
Mocne HanaxweaH1s MPOBETPUBAHNSA C NOMOLLLI0 BMI B 32601 nocTynano 260 M*/MuH Bo3gyxa,
K 15 4 fong meTaHa B BblpaboTKe cHM3MMach Ao 2,5 %. BTopoit normownii 6bin 06HapyXeH B 8 M
OT MepBOro, U3B/eYeH WU3-Nnof YrosibHOM MefoYn M BblfaH Ha MOBEPXHOCTb K 18 4. PaboTbl no
ybopKe YrosibHoW Mefioyum, KpensieHnto U pasrasupoBaHnio 6-ro 3anagHoro 0TKaTo4HOro LWTpeKa 1
(hnaHroBoro xojka BO306HOBW/IN MOC/NE CHUXXEHUS KOHLEHTpauMuM MeTaHa y MecTa NpoBefeHus
paboT g0 1,0 %. FopHocnacaTenbHble paboTbl MPOBOAUNCL B TedyeHue 33 Y. MpuunHo rnéenm
macTepa-B3pbIBHMKA M TOPHOIO MacTepa SBW/IOCbL Hecob6/tofeHne 6e30MacHOr0 pPacCTosHUA A1
YKPbITUA MpY NPOBEAEHUN COTPSACATE/IbHOr0 B3PbIBAHUSA.
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IMpaKTnyHe 3aHATTA Ne 2.
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