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lMpopunakTuka n NMKBMAALUA
ropeHus NopoAHbIX OTBANOB

B nocnenHee Bpems Bce 6onbluyto npobneMy co3[aeT 3HAYUTENLHOE KOIMYECTBO OTBASIOB FOPHBIX
nopogA. HecsoespemeHHcm M HE[OCTATOYHASA PEKybTUBALMSA, HEXBATKA CPeAcCTB Ha BefeHne MOHN-
TOPUHIaA M OXPAHbI 3A4ACTyO0 NPUBOAST B BOSHUKHOBEHMIO MOXAPOB, YTO He TOJSIbKO OTPMLATESIbHO
BJINSI€T HA 3KOJIOr1io, HO M CO3AAeT yrpo3y XM3He[eaTesibHOCTH 6nn3ne)|(au.mx pEerMoHos. MHOI’He
MHCTUTYTbl M OPraHM3ALMM 3AHUMAIOTCS BOMPOCOM CBOEBPEMEHHOIO PeLUEHMs AAHHBIX NPobeM, HO
HX AKTyasIbHOCTb HeH366)KHO nossiwaercs. B HGCTOHLLleﬁ CcTartbe 06‘beAP1HeH ornbIT pOCCMqCKMX n Mex-
AYHAPOAHLIX KOMMAHMH, 4TO NO3BOMT Hanbonee 3¢pPekTMBHO 6OPOTLCS € NPOBIEMON BO3ropaHUs
MopoAHbIX OTBAJSIOB, K, BOSMOXHO, NOJy4aTbh AOMOJIHUTEJIbHYIO an6bU‘lb B pe3ynbTaTeé BTOPHUYHOIro
MCrosb30BAHMS NOPOA.

Kniouesble cnioea: 006614a nosie3HbIX UCKONAEMbIX, y20/1b, 0MBasibl 20pHbIX NOPOO, myuieHue U Npo-
unakmuka noxapos, nepepabomxa omeasnos, yay4uieHue 3K0102uu, npobsiemeol y2nedobel8arouiux
pe2uoHo8, nosbieHue 3¢hhekmusHocmu 60pb6bI C 80320paHUEM 0OMBAsos.

Kowmakmmuas ungpopmayusa — e-mail: niks@imcgroup. ru; www. imcmontan. ru

Bonpocbl npeaynpexaeHna 1 TyLeHNA NoXKapoB NOPOAHbIX OTBASIOB B YC/IOBUAX MOBbILLEHHO-
ro BHUMaHUA K 3KOornv 1u 6e3onacHoOCTU NPOvn3BOACTBA NPYOOPETAIOT BbICOKYIO 3HAaUMMOCTb.
CneplyeT yKa3saTb, UTO COrIacHO AeMCTBYIOLWMM NpaBuiam 6€30MacHOCTM MPOEeKTb, a TakKe MaHbl
Pa3BUTUA FOPHbIX PabOT, JOMKHbBI COCTaBMATLCA C YYETOM OPraHU3aLVOHHbIX Y TEXHONOrMYECKNX
MeponpuATUIA MO NPOGUNAKTUKE U TYLIEHMIO MOXKapOB Ha MOPOAHbIX OTBanax.

HecmoTps Ha akTyanbHOCTb BOMPOCa 1 AaBHIOK UCTOPUIO €ro NccieoBaHnsA, MHOrne TeopeTu-
yecKue CTOPOHbI He 6binv npopaboTaHbl B MOTHOM o6beme.

Ewe 60nee cnoxHas cMTyauma CKnagblBaeTCA C NPaKTUYECKUM BHepeHVEM MPOTBOMOMAPHbIX
MeponpuATUiA. B naeane nopAaaok GpopmMmpoBaHna OTBasIoB U NpodunakTuyeckmne MeponpuaTus
[OJXKHbI Npefynpexaatb Bo3ropaHune. OfHaKo XxenaHne CIKOHOMUTb Ha MPEBEHTUBHbIX Mepor-
PUATAAX MPUBOANUT K OTCYTCTBUIO JO/MKHOTO BHMMAHUA K AaHHON Npobsieme co CTOPOHbI Npous-
BOACTBEHHUKOB. bonee Toro, fake BO3HMKLUME NOXKapbl B pAde CJlyyaes NMyCcKatoT Ha cCaMoTeK, U UX
TyLLleHMe HaYMHAEeTCA TOMIbKO MOA AaBJieHNneM NPUPOJ0OXPaHHbIX OPraHOB M OPraHoB, KOHTPONK-
pYIOLLMX NPOU3BOACTBEHHYIO 6€30MacHOCTb.

CnoxuBLLeecs NOSIOXKEHVE feN HEAOMYCTUMO U AOIIKHO ObITb MCNPABIEHO, YeMY MOXKET CNOCcobC-
TBOBATb Y>KeCTOoUYeHMe AeNCTBYIOWMX NPUPOLOOXPaHHbIX HOPM 1 KOHTPONA 3@ UX UCMONHEHUEM.
B HOBbIX YCNOBKAX UTHOPVPOBaHVE YKa3aHHOW NPO6eMbl CTaHET SKOHOMMYECKU W TaKTUYECKN
HEBbIFOAHbIM. YObITKN rOPHbIX KOMMaHWii OyayT BblpaxaTbCs He TONbKO B BUAE NMPAMbIX CaHKLMNA
CO CTOPOHbI KOHTPOINPYIOLNX OPraHoB, HO 1 B NoTepe UMuUaxa 1 penyTtauuu. lMocnegHee He-
MasnoBaXHO NPV NMOArOTOBKE KOMMAHUN K MYOGANYHOCTH, NMONYUYEHNIO KPELUTOB 1 MPOXOXKAEHNIO
KOHKYPCOB Ha MonyyeHne AnLeH3nin Ha Hepornosib30BaHue.

Mbl paccMoTpenu HeKoTopble MPUMEpPbI NpeaynpexaeHna 1 60pbbbl C BO3ropaHnem OTBasos,
OCHOBaHHble Ha onbiTe paboTbl IMC Montan B Poccun v 3a py6exxom.

[oBopsA 0 Noxape NOPOAHbIX OTBASIOB, CfieflyeT KPaTKoO PacCMOTPEeTb MPUPOAY BO3HUKHOBEHMA
1 NpoLecchl NPOTEKaHWA rOPEHNA B MacCMBe OTBasa, YTO HaNpPAMYIO BAUAET Ha Mepbl NO nNpeayn-
pexaeHuto n 6opbbe ¢ AaHHbIM ABNEHVEM.

Mpexpe Bcero oTMeTUM, YTO ropeHmne oTBasbHbIX MOPOA ABNAETCA NPOLECCOM OKUCIEHMUA UX
BO3/YyXOM, MPOTEKAIOLWMM C BbleneHnem 60bLLOro KonmnyecTsa TeNIoBow SHeprin. B npouecce
OKMCJ1IEHNA OTBaJIbHbIX NOPOJ MOXHO BblAENNTb CleAytoLie OCHOBHbIE CTaguu:

— ra3oobmeH Ha KOHTaKTe MOBEPXHOCTN OTBa/IbHOW NOpoAbl ¢ agcopbumnen n gecopbumen
Kucnopopa;

— OKMC/IeHNE MOPOA C SHAOreHHbIM HarpeBoM;

— TepPMUYECKOe Pa3noXeHve nopoys;

— TennoobmMeH BHYTPW MaccrBa OTBaa v C BHELLHEN CPpefjoi.

MprunHbI BO3ropaHnaA NOPOAHbIX OTBASIOB MOXHO pa3fenuTb Ha ABE OCHOBHbIE FPYMMbl: SHAOreH-
Hble 1 3K30reHHble. [locieaHne raBHbIM 06pa3om 00yCNOBIEHb! HAIMUMEM OTKPbITbIX MICTOYHMKOB
OrHA B HEMOCPEACTBEHHOW 6/IM30CTU OT OTBaNa, XOTA B ONPefAeNneHHON CTENEHUN K 3K30TeHHbIM
MOXHO OTHECTU 1 pAf paKTopoB, CNOCOOCTBYIOLMX CaMOBO3ropaHuio nopod. Cpeaun ¢pakTopos,
HanpAMYIO BANAIOLLMX Ha ONAacHOCTb BO3ropaHuA MOPOAHbIX OTBAsIOB, BbIAENNM:

— [OCTYM MOCTOPOHHUX 1L, HA NOPO/HbIe OTBabl;

— neTporpadpuuecKnii h XMMUYECKNIA COCTaB OTBabHbIX MOPOA (Hamume yramcTbiX NOpos HU3KOM
CTapnn metamopdusma npu 301bHOCTY MeHee 95 %, cynbdrAHbIE NOPOADI C COAEPKaHNEM Cepbl
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6onee 12 %, NUPUTHbIE N MapPKU3NTHbIE NPUMECH B
nopogax un T.4a.);

— BbICOKas PbIXJIOCTb OTBAJIbHbIX MOPOJ, Hannyre
TPeLwuH B oTBanax;

— K/IMMaTUyecKme 0CO6eHHOCTM MeCTHOCTY, BKITHO-
yas TeMMNepaTypHbI PEXUM, KOTMYECTBO COJTHEYHbIX
[HEl N IHTEHCMBHOCTb COJTHEYHOW paanauuu;

— pacrnonoXeHvie OTBasIOB Ha NOABETPEHHOM CTOPOHE
MECTHOCTY;

— YBJIaXXHEeHVe OTBaNIOB aTMOCPEPHbBIMY OCaZIKkamMi
1 BOAOTOKAMU MECTHOCTY;

— DNMTenbHOE CTOAHME OTBaNnoB 6e3 06HOBNEHA
N peKynbTMBaLmnu;

— nnowaab Y4acTKOB MacCUBa OTBasa, CNIOXKEH-
HOro nopogamu, CKIIOHHBIMI K CaMOBO3ropaHuio,
HaxoAALWMMMCSA B KOHTAKTe C aTMOChepPOiA.

Hanpvmep, ana nHayUMpOBaHUS OKUCIUTENbHBIX
npoueccoB 60sbLIOe BAUSHNE UMEET JOCTYN KUCIO-
pofia K MOBEPXHOCTU OKNCNIAEMOro MaTepurana, 4to
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onpepenseTca Kak nopagkom GopMmMpoBaHNaA oTBa-
OB, TaK 1 KOHCUCTEHLMEN NOPOS 1 NX MAOTHOCTBIO.
Tak, pbixnble NOPOAbI, MMesA 60sbLLYI0 NNOLWaAb KOH-
TaKTa C KNCOPOAOM, XapaKTepu3yoTCA NMOBbILLEHHO
VHTEHCUBHOCTbIO NMPOLIECCOB OKUCNIEHNA.

Takum 06pa3om, ONTUMAsbHbIN KOMMIEKC Mep MO
npepynpexaeHunio N IMKBAALMI NOXapoB onpepe-
nAaeTca cTaguein pasBMUTUA NPoLLecca OKUCIEHUA OT-
BasIbHbIX MOPOZ, 1 COBOKYMHOCTbIO BHELLHUX YCNOBUIA.
OcHOBHble MeponpurATUA No 6opbbe ¢ Bo3ropaHnem
MOPOJHbIX OTBANIOB OTPaXKeHHbI B maby. 1.

XpoHonornyeckm meponpuATys No 6opboe C noxapamm NOPOAHbIX
OTBaJIOB Pa3fenAlTCA Ha MPEBEHTUBHbIE U CUHXPOHHbIE Mepbl. Mpu
3TOM HEKOTOpPble MePOMNPUATUA Pe3yNbTaTVBHbI KaK B KauecTBe CpefcTB
npenynpexaeHns Noxapa, Tak U B KaUecTBe Mep Mo ero TYLLEHUIO, K
TaKOBbIM, HaNpPYMep, OTHOCWTCA HAHECEHUE MHEPTHOTO CJIOS.

YunTbiBas, YTo C pa3BMTUEM MOXapa Pacxof CPeACTB Ha ero Ty-
LeHMe pacTeT B reOMETPUYECKON NPOrpeccuu, BaXXHbIM ABIAETCA
CBOEBPEMEHHO BbIABUTD, JIOKaNMN30BaTb U IMKBUANPOBaTb NoXKap.

B Hanbonee obLiem BrAe NOCNe[0BaTeNIbHOCTb BbIABNEHUA U TY-
LWEHMA CKPBITOro noxapa npueefeHa Ha puc 1.

2bonblune BO3MOXHOCTU MO BbIABIEHNIO NOXXapOB OTBaNOB Ha
PaHHVX CTaauAX JAET KOHTPOJIb UX TEMIOBOIO COCTOAHMUA M ra30BOro
pexuma. 3a4acTyio NPOCTbIM BU3YyanbHbIM HaOIOAEHEM HEBO3MOX-
HO BbIABUTb PaHHMe NPU3HaK1 CaMOHarpeBaHuA 1 CBOEBPEMEHHO
NPUHATL MepPbl MO HeAONYLIEHUIO CaMOBO3ropaHua. Takne BO3-
MOXHOCTM [laeT NPUMEHeHMe TeMOBK30POB 1 ra3oaHann3aTopos.
MpuMeHeHWe faHHbIX TEXHOOT NI NO3BOMAET He TONIbKO BbIABUTD
npoLecchl rOpeHns, HO 1 MOMOraeT JIOKanM30BaTb Oyary camoHa-
rpeBaHVsA 1 FOPeHNA, CKOHLEHTPUPOBAB YCUNA Ha AaHHbIX 30HaX
npu paspaboTke Mep Mo NNKBUAALMN NOXKaPOB (puc. 2).

TouHasA NoKanM3aLma o4aros CaMmoHarpeBa U FopeHus No3BonaeT
oLeHNTb MacLTabbl Npobembl U BbIGpaTh ONTMabHOE Hanpasne-
HVie NMKBMAALMY NoXapa.
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Puc. 1. [TocnedosamenibHOCMb 8blABIEHUA U myuweHus CKpblmoeo noXxapa

Bonee petanbHyio MHGOpPMaLMIO MO oUYaram ropeHns B MaccmBe
nopoAHoro oTeana faet onpoboBaHne BypeHnem CKBaXuH C noc-
nepyoLwmm n3yyeHmemM TeMnepaTypHo-rasoBoro pexkuma. B Poccun
6ypeHue CKBaXMH OrpaHNYMBaAETCA NEPBbIMU METPaMW, UTO He BCer-
[la N03BONAET NONYUYNTb HaAeXKHY MHbopMaLMio No MacluTabam n
nokanusaumm noxapa. B 3anagHoii npakTrke 6ypeHne CKBaXnH He
OrpaH1YeHo Kakumu-nnbo HopmaTBamm 1 LeNUKOM onpepenseT-
CS FOPU3OHTOM JIoKanu3auum noxapa. MNosbllWeHHble N3JePXKKM Ha
6ypoBble pPaboTbl ONpaBAaHbl C TOUKM 3peHNsa yBenndeHnsa spdek-
TUBHOCTW NOCNEAYIOLNX MEPONPUATUIA NO NUKBUAALMYN FOPEHNS.

CnepyeT OTMETUTb, UTO KaXAblil 3 U3BECTHLIX METOLOB 60PbOLI C
NoXKapOoM XapaKTepu3yeTca CBOMMM AOCTOMHCTBAMU 1 HEAOCTaTKaMu.
Mo3ToMy YacTo onNTYManbHbIM ABNAETCA NCMONb30BaHKE KOMOVHALM
pa3nnyHbIX METOLO0B, BbIOPaHHbIX B 3aBUCMMOCTU OT TUNA NOpog, yc-
NOBWIA NPOTEKAHNA NPOLIECCOB FOPeHWA 1 MaclLTaboB Noxapa.

[lOCTOMHCTBA U HEJOCTATKN HEKOTOPbIX MeTOLOB 60PbObI 1 NPOo-
dOUNaKTUKM NOXKapoB NprBeaeHbl B mabi. 2.

Cnepyet 6onee noapobHO paccmMoTpeTb acneKkTbl Hanbonee
nepcneKTUBHbIX METOAO0B NpedynpexXaeHUs U TYLLEHUA NOXapoB
NOpPOAHbIX OTBAJOB.

HarHeTaHue Bofbl B MacCcMB OTBasbHbIX MOPOA XOTA U faeT 3pdeKkT
OXJIaXKAEeHWsA U Ha STarne ropeHuns ABNAeTCA CPeCTBOM TyLIEHUA, Of-
HaKo TaKXKe ABNAETCA OAHUM 13 GaKTOPOB MHAYLMPYIOLUX NOXap,

Tabnuua 1

OcHOBHble mMmeponpuAaTnA no 6opb6e C BO3ropaHnem nopogHbiX oTBaJsioB

HanpaBnenusa npeapynpexapeHna n 60pb6bl C BO3ropaHunem nopogHbixX oTBanoB

OpraHusaLnoHHble
Pa3zpaboTka MeponpuaTUii Mo Npeaynpexae-
HYI0 NOXKaPOB U X TYLUEHUIO.
Bbibop pacnono)keHns oTBasoB Ha MECTHOCTY.
MOHUTOPUHI COCTOAHMA OTBANOB.
OrpaHuyeHne [JOCTyna NOCTOPOHHUX JINL K
oTBalaMm.

HWUW FOPHbIX PaboT.

HeHTa Npu oboraleHnn.

oTBasaM.
MNepeBanka oTBanos
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TexHonorunuyeckue
MuvHMMU3aLmA NoTepb Yrns U pya Npv Beae-

MoBbIWweHne N3BneYeHnA NoIE3HOro KOMMo-

MuHMMn3aLma aebopMaLMOHHbIX MPOLECCOB.
OTBOA NN NOABOA BOLOTOKOB MECTHOCTU K

TexHunuyeckue

BypeHue ckBaXvH Ansa MOHUTOPUHIa 1 60pbbbl ¢
noXxapamu.

HaHeceHue nHepTHOro Matepmasna Afisi orpaHMYeHns
JOCTyna Bo3gyxa.

HarHeTaHve MHrMbMTOPOB (ra3oB 1 KMAKOCTEN) B MAcCMB.
YnnoTHeHne nopog oTBanoB.

HarHeTtaHue Bofbl Ha y4acCTKM FOPEHNA 1 CaMOHarpeBa
LA OXaXAEeHNA NMOPOA.

CBOEeBpeMeHHasA peKynbTMBaLMA OTBaNOB.
MNepepaboTka oTBaNbHbIX MOPOA



Mertop npeaynpexaeHus
1 60pb6bI C ropeHuem
OoTBaNoB

HaHeceHwue nsonupyiouyero
maTepuana

YacTnyHasa nnu nonHas
nepesasika OTBanoB

HarHeTaHue Xnakux nHru-
6I/ITODOB B MaccuB OTBalla

HarHeTaHue nHepTHbIX
rasoB B MaccuB oTBana

HarHeTaHue Bofbl B MaccuB
oTBalla

MepepaboTka OTBanbHbIX
nopog

PECYPCbI

Tabnuya 2

[loCTOMHCTBa N HeAOCTaTKN MeTOA0B 60pb6bl U NPOGUNaKTUKN NOXKAPOB

JocTonHcTBa

lMpepoTBpalleHne AOCTYNa KICIOPOAA MPY CHUXKEHNN
NHTEHCUBHOCTU rOpeHNA.

Bbicokuin ypoBeHb 6€30MacHOCTU.

MuHUMM3aLmA BbijeneHnA BPeAHbIX BELLECTB NPy Tylue-
HUKM NoXapa

Haunbonee 3¢ deKTBHbI METOA TYLLEHVA MOXAPOB.
MWHVManbHOE KONMYECTBO Creumnanv3npoBaHHOro 060-
PYLOBaHUA U TEXHWKN

YMeHbLeHne AO0CTyna Kucnopopa.

CHuXeHunA TeMnepaTypbl NOPOA N UHTEHCUBHOCTU rope-
HUA.

3anonHeHne nycToT B MaccMBe OTBasla

CHWKaeT PUCKM B3PbIBOB ra3oBbIX CKOMJIEHMI B MaccuBe
oTBana.
He3sHauntenbHoe CHNXeHVE MHTEHCUBHOCTN FrOpeHus

BblcokoadpdeKkTrBEH Ha HebOoNbLUKX NO 06beMy OTBasaxX.
OTHOCUTENbHO HeGOoNbLLVE 3aTPaThl

MonHas WAu YacTUYHasA rapaHTUsA OTCYTCTBUA NOXapOoB (B
3aBMCUMOCTM OT NOSIHOTbI NepepaboTKy).

MonyueHve NpubbINY OT peanv3aLmny NPOAYKTOB nepe-
paboTku.

YMeHbLUeHMe NIOLAAN OTUYKAAEMBIX 3eMerlb.
YMeHbLLeHe 3aTpaT Ha oTBasioo6pa3oBaHume.
YMeHbLLEeHMe IKONOTUYECKMX NaTexen.

lMoBbiweHVe 6e30MacHOCTU NPOV3BOACTBA.

YMeHbLLeHe 3aTpaT Ha PeKy/bTBaLuIo.

YnyuweHve nmmgka Hefpornosnb3oBaTens

Hepoctatkn

TpebyeTcsa AOCTaTOUHO 6OMNbLIOE KONMYECTBO Oyb03EPHON 1
SKCKaBaTOPHOWN TEXHUKMU.

TpebyeTcs 60sbLIOE KONMYECTBO MHEPTHOTO MaTepuana.
M30nmpoBaHHbIN y4acTOK OTBana HaXOAUTCA BPEMEHHO B
Hepabouyem coCTOAHUN.

OTcyTCTBYE rapaHTuin BbICTPOI NMMKBUAALMK NOXKapa

[JlononHuTenbHan Harpy3Kka Ha OKpy»KaloLLyo cpegy: Bbl6pochl,
Mbifb, 3agbIMieHNE.

TpebyeTcsa fOCTaTOUHO BOMbLUIOE KONMYECTBO OYNb03EPHON 1
SKCKaBaTOPHOW TEXHUKMN.

OTuyXAeHMe JOMONHUTENbHbIX 3eMeSIbHbIX NIoLaAe.
YcnoxHeHune ycnosuii TpyAa 1 NoBbllWeHHas TPaBMOOMACHOCTb
(BbIGPOCHI Fa30B, yrpo3a B3pbIBOB U T.A.).

Ha nepvog pabot oTBan HaXOAWTCA B HEPAaboueM COCTOAHNN

S deKTMBEH TONLKO NPV N3BECTHOM PACMONOKEHU OYara
Harpesa v ropeHus nopoga.

TpebyeTca bypeHne 60/bLIOr0 KONYECTBA CKBaMWH.
TpebyeTca cneuTexHMKa 1 060pyAOBaHME.

BbicoKue 3aTpaTbl Npy OTCYTCTBUM FapaHTAN IMKBUAALUM
noxapa.

Ha yyacTke paboT 0TBas HaxoAUTCA BPEMEHHO B HEpabouem
COCTOAHUN

HeBbicokasn 3pbeKTUBHOCTb CHUPKEHUA MHTEHCYBHOCTW FOPEHNS.
TpebyeTcs 60MbLION 06bEM NHEPTHOTO rasa.

TpebyeTcs cneuobopynoBaHue.

Ha yuactke paboT oTBan HaxognTCs BpEMEHHO B Hepabouem
COCTOAHUN

TpebyeTca 60blIOE KONMYECTBO BOAbI.

BbimMbiBaHWe nonocTen, TpewmH 1 fedpopmaLin OTBasoB.
BbiMblBaHMe BpeaHbIX BeLeCcTB.

OnacHocTb 06pa3oBaHuA 1 BbIGpocos napa (1700 KpaTHbIiA
obbem).

TpebytoTca AONoNHNUTENbHbIE MEPONPUATAA ANA OrpaHNYeHUA
[oCTyna Kucnopopa.

Mpu HepocTaTouHOM O6bEMe BOfla MOXKET BbICTYMaTb B KauecT-
BE OJHOTO U3 paKTOPOB YCUNMBAIOLLVX FOPeHMe.

Ha yuactke pabot oTBan HaxoguTCA BO BPeMeHHO Hepabouem
COCTOAHUN

TpebytoTca fOCTaToOuHO HosblUMe KanuTasbHble 3aTpaTbl Ha
CTPOMTENbCTBO NepepabaTbiBatoLLErO NPON3BOACTBA.

He Bo Bcex cryyasnx obecneymBaeTcs peHTabenbHOCTb OT
peanvauuv NpoayKumum

Puc. 2. CocmosHue omeasa no OaHHbIM 8U3yaJIbHO20 HAGT00eHUA U Mamepuasaam meniocbeMKu
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CMbIBan OKCWAHYIO MNIEHKY, YBENMUMBAA PbIXIOCTb 1 TPELMHOBa-
TOCTb OTBaIbHOTO MACCUBA, a TakXKe BCTYMas B XUMUYECKYIO peak-
UMI0 OKUCNEHUA C cyNnbOUAHBIMK pyaamu. BbiMbiBaHWe BpeaHbIX
BeLLeCTB, CONPOBOXAatoLiee NPOoLecC HarHeTaHUA BOAbl B MacCUB
0TBasa, HeraTMBHbIM 06PA30M CKa3blBAETCA Ha OKPY»KaloLLen cpege.
Bonee TOro, NMeLOTCA PYCKU TPaBMUPOBaHKA NepcoHana Bbibpoca-
MK napa. HecmoTps Ha 3¢ deKTUBHOCTb JaHHOTO METOAA, OH He fjaeT
NOJHOW rapaHTVM TyLLEeHUA NoXapa.

MpuUMeHeHVe VHEPTHBIX ra30B U UHIMOGUTOPOB CYLLECTBEHHO CHIA-
XKaeT PUCKM B3PbIBa, CHIXKAeT MHTEHCMBHOCTb FOpeHKs, HO TpebyeT
60/bLIOro KoNMuecTBa crnewLuanbHOro 06opyaoBaHns nNpyu gocTta-
TOUYHO BbICOKMX Pacxofax Ha paboTbl.

MpumeHeHne n3onupyowWwnx MateprmanosB 3¢PeKTUBHO Kak B
KauyecTBe CpeAcTBa NpeaynpexaeHuns rnoxapos, Tak U B KayecTse
60pbObI C HAMW, HO TPEOYeT AOCTAaTOYHO 6OMbLLVIX 3aTPAT Ha TEXHUKY,
a TaKxKe M3onumpyrowwmin matepuan (06bl4Has MOLWHOCTb 10-25 cm).

MepeBanka oTBana xapakTepusyerca Haubosnee BbICOKAMY MO-
Ka3zatenamu 3GGeKTUBHOCTY TyLLIEHVS NOXaPOB, HO U TpebyeT Ha-
nbonee BbICOKMX 3aTpaT Ha BbINOSIHeHWEe PaboT, NPy 3HAUNTENIbHOM
[ONOMHUTENBHON Harpy3Ke Ha OKpy»altoLLyto cpegy.

O6LWMM HelOCTAaTKOM BCEX BblleyKa3aHHbIX CNOCOGOB ABNAETCA
yacTUYHasA UM NONHAsA KOHCePBaLWA OTBaa Ha Nepuop nposefe-
HYA PaboT MO TYLIEHMIO NOoXapa.

JToro HepoCTaTKa JIMLWEH ManopPacnpoCTPaHEHHbIN, XOTA 1 Jo-
CTaTOYHO NepPCNeKTUBHbIN, METOL NPeaynpexaeHns Noxapos Ha
oTBanax nyTem nepepaboTKu «nycTbix» Nopoa. Manas pacnpocTpa-
HEHHOCTb YKa3aHHOro MeTofa ABNAETCA CIeACTBYEM AOCTAaTOUYHO
BbICOKMX NepBOHaYanbHbIX KanuTabHbIX 3aTPaT Ha CTPOUTENbCTBO
nepepabaTbiBaloLLEro KOMMIEKCa, NpY He BCeraa BbICOKON Npubbiim
OT peanv3aLum ToBapHoii NpoayKumn. OgHako cam no cebe 3avac-
Tylo HepeHTabenbHbIN NpoLecc NepepaboTKy OTBaNbHbIX NOPOS
MOXET NMONYUNTb NOSNIOXKUTENBHYIO OLIEHKY, €C/IN €0 PacCMaTprBaTh
C YUETOM SKOHOMUYW CPEACTB Ha PEKyNbTHBaLIo, PopMUpoBaHme
0TBanoB 1 60pbby C NOCNEeACTBUAMY SHAOTEHHbIX NOXapPOB.

0O6061LEHHO CyMMapHbIi SKOHOMUYECKUN 3GPEKT Npr paccMoT-
peHur NepepaboTKM OTBaNbHbIX MOPOS B KauecTse CpeacTsa 6opb-
6bl C NOXXapamu popmMupyeTcs:

V. C S, Vo CexiVl
322 HIVI .+Z 30 l.+z COTB.ZVVI._’_Z PeK. :
(+d)" “(+d)" “+d) “(1+d)
CoesiVi V. .
+z 1peB.. ’4 +chom.th. R_Z Kl :
(1+d)" (1+d )" (1+d )"

roe: N — npubbinb OT peanusaummn NPoayKToB nepepaboTku «nyc-
Tbix» Nopog, py6/m3; V' — obbem nepepabatbiBaembix nopog, M3;
C, — nnatexm 3a Nofib30BaHMe 3eMNAMI, OTBEAEHHbBIMM MOA OTBANbI,
py6/m2; § — nnowapb oTuyxaaembix 3emenb, m%; C — cebectom-
MOCTb CKNagupOBaHUsA 1 0TBanoobpasoBaHus, py6/ms; CpeK_— ce-
6ecToMMOoCTb peKynbTBauuy oTBana, py6/ms; Cnpw — CTOMMOCTb
3aTpaT Ha MOHUTOPWHT, MPEBEHTUBHbIE MePONpPUATAA Mo obecne-
YeHuo noxapobesonacHocT oTBanos, py6; C, = — 3atpatbl Ha
JIMKBMAALNIO NOXapa, pyd; R— prck BO3HMKHOBEHMS NoXapa, 4o
epn.; K— kanutanbHble 3aTpaTbl Ha NepepabaTbiBaloLLNi KOMMEKC,
py6; d — cTaBKa ANCKOHTMPOBAHUSA, 10N ef.; i — nepuog npose-
LeHns pabor.

MopopaHble oTBanbl B psfe CyyaeBs ABNAIOTCA KOHLEHTPpaLIMe CloX-
HbIX XVMUYECKMX COefIMHEHWI, IMEIOLLNX B CBOEM COCTaBe LieHHble
KOMMOHEHTbI, OXBaTbIBatoOLLME NPaKTUYECKM BClo Tabnuly MeHaeneesa,
BKJIIOUas: 3051070, cepebpo, ypaH, antoMUHMI, repMaHnii u T.4. MNpr
3TOM AOCTaTOYHO YaCTO Pa3feneHne MaccuBa ropHbIX MOPOZ Ha pyay U
MyCTYI0 NOPOZY OCYLLECTBIIAETCA Ha KOHAULMAX, YCTaHOBIIEHHbIX €LLe B
CoBeTCKoe Bpemsl. B coBpemMeHHbIX SKOHOMUYECKIX YCIOBISX, MPU pac-
TYLLEM CMPOCe Ha MUHEPasIbHbIE PECYPCbl Y NCTOLLEHNN BoraTbiX MECTO-
POXAEHUIA, 324aCTYI0 KPUTEPUU K MHEPanv3aLmmn pyabl U3SMEHAOTCS,
3TOMY CMOCOBCTBYET 11 Pa3BUTNE HOBbIX TEXHONOTUIA epepaboTKy pya.
Takvm 06pa3om, YacTb OTBANOB GAKTNUECKM NEPEXOANT B KaTeropuio
TEXHOTEHHbIX MECTOPOXKAEHNI. Pa3zpaboTka TaKNX MECTOPOXKAEHWI

DEBPAJIb, 2010, “YTOJIb”

XapaKTepr3yeTca MUHMMANbHbIMK 3aTpaTamMmy Ha reosioropasBeky
(06bIYHO BypeHIe OrpaHNYEHHOTO KOMUYECTBA CKBaXKUH C LieNbio yTOu-
HEHUA N3MEHEHNA KaueCTBEHHbIX XapaKTepmnCTK Nopoa MaccrBa B
ob6beme oTBana) 1 fo6bIvy NONE3HOTrO UCKOMAEMOTO.

MprMepOM MOTyT CRYXKWUTb OTBaJ1bl OKUCIIEHHbIX Py KPUBOPOXKCKO-
ro 6acceliHa c cogepaHuem xenesa 6onee 30 %. HoBble TexHonorUm
oboralleHUsA No3BONAT peHTabenbHO N3BNeKaTb Xene3o 13 AaHHbIX
pya. NutepeceH n onbiT CIM «3pAsHST» Ha NPaKTUKe BHeAPUBLLErO ne-
pepaboTKy OTBasbHbIX MOPOA AJ1 U3BIEYEHNA LIBETHBIX METANOB.

301bHble OTXOAbI 0OOTaLLEHNA 1 YFONbHbIE OTBaSIbl ABAATCA UC-
TOYHVKOM CbIpbA 1A MPOM3BOACTBA Pa3/IMYHOrO Pofia CTPOUTESbHbIX
MaTepuanos, BKOYaA: LEMEHT, KUPMNWUY, NIerkme NopucTblie Hanon-
HUTENU 1 ap. 3071bHbIE OTXOAbI TakXKe MOTYT ObITb MCMONb30BaHbI B
KauecTBe CbIpbs A/ METaypPriyeckoi NPOMbILNIEHHOCTH, 06aBOK
K YTSXKeNUTeNAM Npv 060raLleHn B TAXeNbIX CyCreH3usX, B KadyecTse
HanoNHUTENA AN »Kene306eToHOB, CbiPbeM NPV NPOV3BOACTBE MINHO-
3ema 1 ABNIAITCA OLHUM 13 HETPAANLIMOHHbBIX UICTOYHMKOB BbICOKOKa-
YeCTBEHHbIX YAOOPEHWI, T'YMUHOBBIX KUCIOT 11 GBUOCTUMYNATOPOB.

MepepaboTka v AanbHeliLIee NCMOb30BaHME 30/IbHbIX OTXO/0B AB-
nseTcA 06bIYHON NPAKTVKON N1 3anafHbIX CTPaH, rae B nepepaboTky
BOBneKaetca 4o 60-80 % otxofoB oboraleHus. B Poccumn nmeetca no-
NOXMNTENbHbIN OMbIT MCMOJMIb30BAHUA YINIEOTXOA0B B NPOV3BOACTBE
CTPOWTENbHbIX MaTEPMANOB, HO PeanM30BaHHbIN B paMmKax HEOOMbLLINX
NpPOeKTOB. TEXHNKO-IKOHOMUYECKME OLIeHKI NMOKa3bIBatoT, YTO TPaHC-
NOPTVPOBKa YroSIbHbIX OTXOA0B, MCMOJIb3yeMbIX B KaUeCTBE OCHOBHOTO
CbIpbA ANA NPOV3BOACTBA CTPOUTESNbHBIX MaTepuranos, peHTabenbHa
Npv JaNbHOCTU TPaHCNOPTPOBaHMA He 6onee 100 KM, a Npy UCNOSb-
30BaHUM B KauecTBe AobaBKM — Ha paccTosHme fo 500 Km.

B HacTosAwee Bpema IMC Montan npoBeno nccnegosaHme BO3MOX-
HOCTV CMO/b30BaHWA OTXOA0B 0OOTaLLEHNA OOHOWN U3 POCCUIACKIX
oboratuTenbHbIx Gpabprik, nepepabaTbiBatoLLMX aHTPaLWTbI. iccneno-
BaHWA (cofepKaHne roproymx KOMMOHEHTOB, CoepKaHne BpeaHbIX
npvimecei, OQHOPOJHOCTb COCTaBa, GpPaKLIMOHHDIN COCTaB U Mpoyee)
NoATBEPAVIN MEPCMNEKTUBHOCTb NCMONb30BaHUA OTXOL0B oboralleHrs
B KauecTse f06aBKM B LUKXTY AJ1A MPOU3BOACTBA JINTENIHOTO UyryHa, a
TaKXe CKMraHUA B KnnALiem cioe. Mo npoeefeHHbIM OLIEHKaM, UCMOfb-
30BaHVie OTXOAO0B YrNeoboralleHs B KauecTBe UCTOYHUKA TONMBa
T3C, cnpoeKTNpOBaHHOW NO TEXHONOMMIN KAMALLEro CNos, No3BONnT
NPAKTUYECKM MOSIHOCTbIO YAOBNETBOPUTD BHYTPEHHE NOTpe6HOCTH
B 3N1EKTPO3HEPIUM KPYNMHOrO ropHOL06bIBAIOLLErO NPeANPUATAS.

Mono6Hble NO3MTUBHBIE MPYMEPbI NepepaboTK OTBASIbHbLIX MOPOS
He eUHNYHbI, XOTA 1 He BHEAPEHbI HA AOCTaTOYHOM YPOBHE, YeMy CMo-
COBCTBYET CKeNCcUC MeHeKMeHTa KOMMaHMI, He[OCTaTOYHO OCO3Halo-
WX 3G PEKTUBHOCTL NMPOEKTa Mo NepepaboTKe «MyCTbIX» MOPOA,.

Takum 06pa3om, NepcrneKTUBHbLIM CliefyeT NPU3HaTb KCMONb30-
BaHMe CMHepreTuyeckoro s¢dpekTa oT NoayyeHnsa TOBAPHON Npo-
AyKUuUn npuv nepepaboTke OTBaNbHbIX MOPOA U SKOHOMUW CPEACTB
Ha 0TBanoobpaszoBaHue 1 CBA3aHHbIE C HUM NPOLECCHI, BKITIOYan
60pb0Oy C NoXKapamu Ha OTBanax.
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