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BBepeHue

NHGOopMaLUMOHHO-TEXHUYECKUIA CNPABOYHMK MO HaUny4wnM SOCTYMNHbIM TEXHOMNOMNSM
«[Jobblva n oboraiwieHne yrns» (ganee — cnpaBoyHuk HOT) paspaboTaH Ha ocHoBaHWUK
aHanusa pacnpocTpaHeHHbIX B Poccunckon degepaumm M NepcrnekTUBHbIX TEXHOMOMMIA U
obopyaoBaHMs C Y4e€TOM KIMMaTUYECKUX, SKOHOMUYECKUX W coumanbHbIX OCOBEHHOCTEeN
Poccuiickon ®eagepauuu.

TepMuH «Havny4wne goctynHble TexHonornny» (HOT) onpepeneH B ctatbe 1 ®epe-
panbHoro 3akoHa oT 10 sHBapa 2002 r. Ne 7-®3 «O6 oxpaHe okpyxatowen cpeapl». Cornac-
HO gaHHomMmy ®depepanbHoMy 3akoHy HOT — 3To TexHONnornms nNnpou3BoACcTBa Npoaykumm (To-
BapoB), BbINOSIHEHUA paboT, okasaHMa ycnyr, onpegensiemas Ha OCHOBE COBPEMEHHbIX [0-
CTMXKEHUA HayKM M TEXHWKM W Haumnyyllero COoYeTaHusi KpuTepueB OOCTMXKEHUS OXpaHbl
oKpyxatoLen cpeabl NPU YCNoBUU Hannuns TEXHUYECKOM BO3MOXHOCTU €€ NMPUMEHEHNS.

CtpykTypa Hactosiwero cnpaBodHuka HOT cootBetctByeT NOCT P 56828.14—2016
[1], dopmaT onucaHus TexHonormn — FOCT P 56828.13—2016 [2], TepMUHbI NPUBELEHLI B
cootBeTcTBUM ¢ TOCT P 56828.15—2016 [3].

KpaTtkoe copepxaHue crnpaBoOYHMKA

BBegeHue. Bo BBegeHun npeactaBrnieH 0630p 3akoHoAaTeNbHbIX OOKYMEHTOB, WUC-
NONb30BaHHbIX NpY ero pa3paboTke, a Takke KpaTkoe coaepxaHne cnpaBoyvHuka HAOT.

Mpeaucnosue. B npegmcnosmmn ykasaHa Lenb pa3paboTkn HacTosLWero cnpaBoYHmKa
HLOT, ero craTyc, 3akoHogaTeNbHbLIN KOHTEKCT, NpoLeaypa co3gaHna CorfacHoO yCTaHOBMEH-
HOMY NopsaKy, a Takke NOPSAOK ero NPUMeHeHUS.

O6bnactb npumeHeHus. B pasgene ykasaHbl OCHOBHble BUAbl 9KOHOMUYECKOW Oes-
TENIbHOCTU M BUAbI NPOAYKUMKN, HA KOTOPbIE pacrnpocTpaHsaeTca gencteme cnpasodHuka HAT.

Paspgen 1. B pasgene 1 npeacraeneHa obuwas nHpopmaumst o 4obbide n oboraieHnm
yrnsi, B TOM YMCne: OCHOBHbIE BUAbI YINSA M NPOAYKTbl €ro oboralleHns; CTpyKTypa 3anacos,
pecypcoB, Aobblum 1 noTpebneHus yrns; nHgpopmMaumss 0 npeanpuaTnax no fodbide n obo-
raweHuo yrns; onnucaHne OCHOBHbIX 3KOMOrMyeckux npobrnem oTpacnv u ee coumnanbHoOm
ponu.

Pasgen 2. B pasgene 2 npencrasneHa nHgopMauus 0 TEXHONOMMYeCKNX npoueccax,
MCNonb3yeMblX B HAcTosiLLee BpeMs npu gobbiye n oboralieHmm yris, B TOM YUcne:

- CXEMbl TEXHONMOrMYecknx npoueccoB JoObI4M yris nog3eMHbIM crnocobom, Ao6bIum
yrnst OTKPbITbIM CNocoboM 1 oborawieHuns yrns (C ykazaHMeM OCHOBHbIX 3TamnoB MNPOLEeCCOoB);

- Tabnuupbl, oTpaxkalLLume OCHOBHbIE 3Tanbl 40ObIYK yrns nog3eMHbIM cnocobom, fo-
ObluM yrnst OTKpbITbIM crnocobom n oboraweHus yrnsa (C ykasaHMeM BXOLHbIX U BbIXOAHbLIX
MaTepuarnbHbIX MOTOKOB, OCHOBHOIO TEXHONOrM4eckoro 06opyaoBaHus, a Takke AMUCCUN);

- Tabnuupbl, oTpaxatolme OCHOBHOe obopyaoBaHve And A06bluM yrist NoAa3eMHbIM
cnocobom, Aobblun yrnsg OTKpbITbIM cnocobom n oboralwleHns yrns (C ykasaHMeM HasHade-
HUS N TEXHOMNOMMYECKMX XapaKTePUCTUK 000pyaoBaHMUS);

- Tabnuupbl, oTpaxarowme npupogooxpaHHoe obopyooBaHWe, NpUMEHseMoe Ans go-
ObluM yrna noas3emMHbiM cnocobom, Aobblum yrns OTKPbITbIM crnocobom u oboraiieHms yrns
(C ykazaHneM HasHa4YeHns 1 TEXHOMNOMMYECKMX XapaKTepUCTUK 060pyaoBaHUS);

- noapo6bHoe onncaHne TEXHONOMMYECKMX MPOLIECCOB MO BblAENEHHbIM 3Tanam.



UTC 37-2017

Paspgen 3. B pasgene 3 npencrasneHa nHgopMaums O TEKYLLMX YPOBHSX SMUCCUN B
OKpYy>XatoLlyto cpeqy, B TOM Yncne:

- Tabnuubl N0 maTepuanbHOMY U aHepreTudeckomy BanaHcy 4obbiun yrns nog3eMHbIM
cnocobom, 0o6bluM yrnsa OTKPbITbIM CNOCOO0OM 1 0boralLeHunto yrns;

- Tabnuubl N0 3MUCCUSIM B OKpYXKatoLLyHo cpeay (BblbpocamM 3arpsisHAOLWNX BELLECTB
B aTMocepy, cbpocam 3arpsaA3HsIoLLNX BeWeCcTB B BOAHbIE 06BHEKTbl U 0TX04aM Npou3BoOa-
cTBa n notpebnenus) npu gobblve yrnst Nog3eMHbIM cnocobom, JoOblve yrnst OTKPbITbIM
crnocobom n oboralieHnn yrnsi;

- @aHanu3 aHHbIX N0 AMUCCUSM 3arpsA3HSAIOLLNX BELLECTB;

- onpeaeneHne MapkepHbix BewecTB no fobbiye yrns noasemMHbiM cnocobom, fobbiye
yrns OTKPbITbIM CNOCOGOM 1 oboraleHunto yris.

Pasgen 4. B pasgene 4 npeactaBneHa cxema onpegenenna HOT, onucaHne gaHHON
CXeMbl, a Takke onMcaHne pykoBOASLMX NpuHuMnoB onpegenenna HOT n cneundpmnyeckmx
ocobeHHocTen OobbluM M oboralwleHnss yrisi, KOTopble OCNOXHAKT onpegenedne HOT co-
rMacHO JaHHbIM MPUHLMUNAM.

Paspen 5. B pasgene 5 npeacraesneH nepedeHb HAT no gobbive n oboraiwleHuto yr-
ng, a Takke onucaHune atux HOT, B TOM 4ncne NpUMEHSIEMOro Npu UX UCNOSIb30BaHUN TEX-
Honornyeckoro o6opyaoBaHnNs N NPENMYLLECTB, KOTOPblE MOTYT ObITb AOCTUTHYTbI NPU BHEA-
peHun HOT.

Paspgen 6. B pasgene 6 npeacraBneHbl: aHanmM3 OCHOBHbLIX MOMOXUTENbHbIX 3KOHO-
MUYecknx adpdekToB oT BHeapeHua HOT no gobeive n oboraweHuto yrns; oueHka nepcnek-
TUB CHWXEHUSA SHEProOeMKOCTU MO BNUAHMEM BHeapeHusa gaHHbix HOT; tabnuua, Bkntova-
toLWas OLEHKY KanuTarnbHbIX M 3KCMMyaTauMOHHbIX 3aTpaT, CBA3aHHbIX C BHEAPEHWEM TOW
mnu nHon HAOT.

Pasgen 7. B pasgene 7 npeacrasrieH nepevyeHb NepcnekTUBHbIX TEXHOMOMM no 4o-
Obldue 1 oboraweHuto yrns, a Takke onncaHme 3TUX TEXHOMNOMMIN, B TOM YUCHE UX orpaHnye-
HUSA N HeOOCTaTKWN, HEe NO3BOSSOLLME NPUMEHATL AaHHbIE TeXHONorMM B kadectse HAT.

3aknounTenbHbIe NONIOXEHUA U peKoMmeHaaumun. B pasnene npueeneHbl CBeAeHUs
0 YneHax TexHu4yeckomn paboyen rpynnbl, NPMHMMAaBLUMX y4acTe B pa3paboTke crnpaBoYHMKa
HAOT, a Takke pekomeHaauun npeanpuaTuam no AanbHenwnM UccneaoBaHUsaM 3Konornye-
CKMX acnekToB fobblum 1 oboralleHus yrnsi.

Bubnuorpaduma. lNMpuBegeH nepevyeHb UCTOYHMKOB WMHAOPMAaLUK, UCMOSb30BaHHbIX
npw paspaboTtke cnpaBoyHmka HAT.
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NMpeaucnoBue

Llenbto paspaboTkm HacTosiwero cnpasodHvka HOT aBnsetcs yTBepxaeHue cBepe-
HUn 06 HAT, npumeHsieMbix Npu gobblye 1 oboralleHnn yrns.

CornacHo ®epepanbHoMy 3akoHy oT 10 aHBapsa 2002 r. Ne 7-®3 «O6 oxpaHe OKpy-
Xatowen cpeabl» [4] npUMEHeHMe HaunyyLWwmx JOCTYMHbIX TEXHOMOMMIN HanpaBneHo Ha KOoM-
nrekcHoe npegoTBpalleHme n (MNn) MUHUMU3aUMI0 HEraTMBHOIO BO3OENCTBUS Ha OKpyXKato-

LLlyto Cpeay.
1 CtaTyc AOKYMeHTa

Hactoawwmn cnpasovHnk HOT sBnseTcsa JOKYMEHTOM No cTaHgapTusauum, coaepxa-
LWKUM onucaHue npuMeHsieMblx B Hactosuwee Bpems HOT M nepcneKkTUBHLIX TEXHOMNOIMMA B
chbepe fobblun 1 oboraleHns yrsi.

2 UHhbopmaumsa o paspaboTumkax

HacTtoawwun cnpasovHnk HOT paspabotaH TexHuveckon paboyen rpynnon «[Jobbiya n
oboraweHne yrna» (TPl 37), coctaB KOTOpoM yTBEPXAEH npuka3zoMm PocctaHgapta oT
29 mioHa 2016 r. Ne 811 «O co3gaHum TexHunyeckom paboyen rpynnbl Jobbibda 1 oborawe-
Hune yrna“» [5].

[MepeyeHb opraHnsaumi n nx NnpeacTtaBUTeENen, NPUHMMaBLUNX yvacTne B paspaboTke
HacToswero cnpasoyHuka HOT, npuBeaeH B pasgene «3aknounternbHble NOMOXEHUs U pe-
KOMeHOauumy.

CnpaBoyHuk HOT 6yaeT npeacTtaBneH Ha yTBepxaeHue bropo Hannyywmnx gOCTynHbIX
TexHonormn (ganee — bropo HOT) (www.burondt.ru).

3 KpaTkasa xapakrtepucTtuka

HacTtoawun cnpaBovHnk HOT cogepXxut onucaHne npuMeHsembix npu aobside n o6o-
rawieHmm yrna TeXHONorM4ecknx npoueccoB, 06opyaoBaHus, TEXHUYECKUX cnocobos, MeTo-
0B, B TOM YuUCre NO3BOMSIOLWMNX CHU3NTb HEraTUBHOE BO3OENCTBUE HA OKPYXaloLLyo cpeay,
notpebneHne pecypcoB U 3Heprun. M3 onncaHHbix TEXHONOrMYeckux npoueccos, obopyno-
BaHWUSA, TEXHMYECKMX cnocoboB, METOAOB onpegeneHbl peweHus, apnawowmeca HOT.
Ha npegnpuatuax yronbHOM NpOMbILLIIEHHOCTU nepeyeHb peanu3oBaHHbix HOT 6yaeT otnu-
YyaTbCA B 3aBMCUMOCTU OT reosioro-reorpadouyeckmx ycrnoBun pacronioXeHust U npuMeHsie-
MbIX TexHosiormn. Hactoawmn cnpaBoyHuk HOT pekomeHOoBaH npeanpuUsiTUSM YroribHOW
NPOMbILLIIEHHOCTU AN NOArOTOBKM nporpamm BHeapeHus HOT, rocygapCTBEHHbIM opraHam
ONA MPUHATUS peLleHun O rocyaapCTBEHHOM CO(PUHAHCUPOBAHUN UHBECTULNOHHBIX NPOEK-
TOB (MPOEKTOB MOAEepHU3aLnn).

MeTtogonorna HAT 6bina BHeceHa B dpegepanbHOE 3aKOHOAATENbCTBO U3MEHEHNAMMU
B ®epepanbHbin 3akoH oT 10 aHBapsa 2002 r. Ne 7-03 «O6 oxpaHe okpyxatwLwen cpeabl» [4],
yTBepxaeHHbIMU PegepanbHbiM 3akoHOM OT 21 utona 2014 r. Ne 219-03 [6].

Komnnekc mep, HanpaBneHHbIX Ha OTKa3 OT UCMONb30BaHNA yCTapeBLNX N Headdek-
TUBHbIX TEXHOMNOMN, nepexod Ha npuHumnel HOT 1 BHeapeHWe coBpeMEHHbIX TEXHOMOIMN,
Obin yTBEPXOEH pacnopsbkeHnem [paButenbctBa Poccuinickon Pepepauumn ot 19 mapta
2014 Ne 398-p [7].

MepeyeHb cnpaBoyHnkoB HAOT Obin onpegeneH pacnopsxeHnem [lpaBuTenbcTBa
Poccuinckon ®enepaunm ot 31 oktabpsa 2014 r. Ne 2178-p [8].

VI
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4 B3anmocBA3b C MeXAyHapoAHbIMAN U permoHaribHbIMMU aHanoramm

HacTtoawwun cnpaBoyHuk HOT paspaboTtaH Ha OCHOBE pe3yrnbTaTOB aHanv3a oTpacnu
B Poccuiickon denepaumm n ¢ y4eToOM MaTepuanoB cripaBoYHMKa EBponenckoro cotosa no
HaUNy4WMM OOCTYMHbIM TEXHOMNOMMAM Mo obpalleHuio ¢ oTxogamMu U MycTbiMK nopogamu
ropHogobbiBatoLen NPOMbILLIEHHOCTH

5 C60op AaHHbIX

MHopmaumsa 0 TexXHonormyeckux npoueccax, obopyaoBaHUM, TEXHUYECKMX CMOCO-
6ax, meTogax, NnpUMeHsiemMbIX Npyn gobblye n oborawieHnn yrna B Poccuickon denepauum,
cobpaHa B cooTBeTCTBUM C [lopsakom cbopa AaHHbIX, HeoBXoauMbIX ANns pa3paboTkm MH-
HPOPMaLMOHHO-TEXHNYECKOrO CMpPaBoOYHMKA MO HaUMy4WnM SOCTYMNHbIM TEXHONOMAM U aHa-
nm3a npuopuTeTHbIX npobnem oTpacnu, yTBEpXAEHHbIM npuka3om PocctaHgapta oT
23 nionsa 2015 r. Ne 863.

6 BzaumocBA3b ¢ aopyrumu cnpasoyHukamm HOT

Hactoawun cnpasodnnk HOT aBnaetcs «BepTuKanbHbIM» — B HEM ykasaHbl HOT u
COMyTCTBYIOLLAA MHPOPMALMA UCKIIOYUTENBHO NO BUAAM OesATenbHOCTU no gobblve n o6o-
raweHuto yrns. MNMonoxeHus cnpasoyHuka HOT cdopmynmpoBaHbl C y4eTOM MOSTOXKEHUN «rO-
PU3OHTaNBHOro» WHPOPMALMOHHO-TEXHUYECKOrO CrpaBOYHUKA MO HauSyywuM AOCTYMHbIM
TexHonornsam UTC 16—2016 «lopHopobbiBatowas npomMbilneHHocTb. Obwue npoueccsl 1
MeTOAbl», KOTOpbIN onpeaenseT ocHoBHble acnekTbl HOT no gobbiye nonesHbix MCKonaeMblx
B LieSsioM.

7 UHdhbopmaumsa o6 yTBepxxaeHUmn, onybnmkoBaHum u BBeaeHUn B AencTeue

CnpaBoyHnk HIOT ytBepxaeH npukaszom PocctaHgapta ot 15 pekabps 2017 r.
Ne 2841 n BBeaeH B gevicteune ¢ 1 noHa 2018 r., odpuymansHo onybnmkoBaH B MHGOpMaLm-
OHHOW cmucTeMe obLLero nonb3oBaHMs — Ha oduumanbHoMm cante PegepanbHOro areHTCcTea
Mo TEXHUYECKOMY PEryNIMpOBaHNO N MeTponorum B cetn MIHTepHeT (www.gost.ru).
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MHO®OPMALUMNOHHO-TEXHUYECKNUN CNPABOYHUK NO
HANNYYWUM OOCTYNMHBIM TEXHOJNOITNAM

AOBbIYA U OBOrALLEHUE YA

Coal mining and preparation

OaTta BBegeHusa — 2018-06-01
O6nactb NpUMeHeHUA

Hactoawwmn cnpasoyHuk HOT pacnpocTtpaHseTcs Ha cnefyrouime OCHOBHble BUAbI
AEeATEeNbHOCTU:

- 0oObIvy yrns, BKMoYas AobblYy KAMEHHOrO yrnd, aHTpauMta u 6yporo yrns (nurHu-
Ta);

- oboraweHure yrmns (Kak oTaesbHbIN NPOM3BOLACTBEHHbLIN NPOLECC).

Takxke gaHHbIM cnpaBovHuK HOT pacnpocTpaHseTcs Ha AONONHUTENbHbIE BUAbI Oesi-
TENbHOCTU, SABASOLLMECS HEOTBEMITIEMOW YaCTb TEXHOMOMMYECKOro npowuecca u/unm uenbto
KOTOpbIX SIBMSIETCA NOArOTOBKA YN K peanu3aunn (Bugbl paboTt gnga nosyvdeHnsa npogykuuum,
npurogHon ans coboita):

- XpaHeHue, nepesarnka U TPaHCNOPTUPOBKA YrNa B rpaHuuUax TeppuTopumn NpOMBbILL-
NIEeHHON nriowaakm gobbiBatowero un (Mnn) nepepabaTbiBaloLWEro NpeanpusaTus;

- ApobrieHne, ouynctka, cywka, GpukeTMpoBaHue, COPTMPOBKA M Npo4vMe MNoAroTOBU-
TenbHble N CONYTCTBYOLME onepauun Ha atanax gobblum n oboralieHms yrns.

MepeyvncneHHble BUAblI paboT 0ObIYHO BLINOHAKTCA XO3SAUCTBYHOLWMMN CyObekTaMu,
KOoTopble caMu 3aHMMaloTCsa Aobblven yrnsa n/unum pacnonoXxeHbl B panoHe Jobblun. HekoTo-
pble TEXHONOrM4yeckne mnpoLecChbl MOryT TakKe OCYLIECTBSATbLCS chneunanm3MpoBaHHbIMN
npeanpuUsaTUsSIMU NO 3akKasy TPETbUX CTOPOH B KAa4eCTBe NPOM3BOACTBEHHbIX YCITYT.

B npunoxeHun A npuBedeHbl COOTBETCTBYKOLWME 06nactm nNpUMEHEeHNa  KoAbl
OKB3 2 [9] n OKIA 2 [10].

HaHHbIn cnpaBoyHuK HOT Takke pacnpocTpaHseTca Ha Npouecchl 1 MeToabl, CBA3aH-
Hble C OCHOBHbIMW BMAAMW AEATENbHOCTU, KOTOPble MOrYT OKa3aTb BNUAHME Ha OOBbEMBbI
aMuccun n (Mnun) maclitTabbl 3arpA3HEHNSA OKpYXKatoLLEN cpeabl:

- METOAbI NPefoTBpaLLEHMsT N COKpaLLEeHNa BbIBPOCOB 1 cOPOCOB 3arpsA3HSOLLNX Be-
LecTB U o6pa3oBaHNSA OTXOLOB;

- XpaHeHe 1 TPaHCMOPTUPOBKa B rpaHuuax TeppUTOpPMM NPOMbILLAEHHON MoLanKu
pobbiBatowero n (Mnu) nepepabartbiBaloLero NpeanpuaTUa NycTon nopoabl U XBOCTOB 060-
raweHus.

[ononHuTeneHble BUOblI AEATENbHOCTU Npu Aobblve n oboraweHnn yris u cooTBeT-
cTeytowme nm cnpasodHnkn HAT (Ha3BaHus cnpaBoyHukoB HAT aaHbl B pegakumm pacrno-
pskeHus MNpasutenbctBa Poccuinckon ®epepaumm ot 31 oktadbps 2014 roga Ne 2178-p [8])
npueegeHbl B Tabnuue HUxe.
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Bun pearenbHocTH

CooTBeTcTBYOWMI cnpaBoYHmk HOT

MeToabl OYUCTKM CTOYHbIX BOA,
HanpaBneHHble Ha COKpalleHune
cbpocoB meTannoB B BOAHblE 00b-
eKTbl

NTC 8—2015 «Oumnctka CTOYHbIX BOA NMpu Npon3Boa-
CTBE npoaykumn (ToBapoB), BbINONHEHUM paboT 1 OKa-
3aHWUM YCNYT Ha KPYMNHbIX NPeanpusaTUaxX»

MpPOMbILUMIEHHbIE CUCTEMbI OXfa-
XOEeHUs  (Hampumep, rpaaupHw,
nracTuHYaTble Tennoo6MeHHMKN)

NTC 20—2016 «[lNpombiirieHHble CUCTEMbI OXraxae-
HUA»

XpaHeHne n obpaboTka maTtepua-
nos

NTC 46—2017 «CokpalwieHne BbIOGPOCOB 3arpsi3Hsio-
LLMX BeLecTB, COPOCOB 3arpsA3HAOLLMX BELLECTB Npu
XpaHeHUn 1 CKNagmpoBaHMM TOBapOB (rpy30B)»

O6palueHune ¢ oTxogamm

NTC 15—2016 «YTunusauus n obesspexunBaHue oT-
X040B (kpome 06e3BpeXmBaHUA TEPMUYECKUM CMOCOo-
6om (cxxuraHme oTxonoB)»

BbipaboTka napa n aneKkTpoaHeprm
Ha TEeNNOBbIX CTAHLMSAX

NTC 38—2017 «CxuraHne TONnMBa Ha KpPYMHbIX
yCTaHOBKax B Liensx NpoM3BOACTBA SHEPrMn»

MMoBblWeHWe 3HepreTndeckon adg-
JPEeKTUBHOCTHU

NTC 48—2017 «[lloBblleHne aHepreTudeckon ad-
PEKTUBHOCTN TMpPU  OCYLLECTBIIEHUM XO3ANCTBEHHOW
N (MNnN) MHOW OEeATErNbHOCTUY

O6buwume npoueccbl M MeToabl rop-
HogoOblBaloLWEN OeATENbHOCTU

NTC 16—2017 «lopHopobbiBatoLas
HocTb. ObLwue npoueccbl 1 METOAbI»

NPOMbILLJIEH-

Paspen 1. O6wan nHcpopmauusa o nobbive n oboraweHum yrns
1.1 Oo6biva yrns

1.1.1 Buabl npoaykummn

Yronb npegcrasnseTr cobon ropovyto 0CafouHy0 nopoay, Kotopas COCTOUT Npenmy-
LLIECTBEHHO M3 yrrepoa C CoAep)XaHMeM MWHeparnbHbIX npumecen (cunukatbl, KapboHaTbl,
cynbdugbl U T. 4.) [11] n gpyrux XMMuyeckmx anemMeHToB (Bogopod, Kucnopod, asoT v ap.).
Nckonaembii yronb MoXeT OblTb 9KOHOMMYECKU BbIFOAHO WCMNONb30BaH WMAW B KayecTBe
3HepreTMYeckoro TonNnMea, Un B Ka4ecTBe O4HOro 13 BUAOB TEXHONOMYECKOrO ChipbSi.

B 3aBMCUMOCTM OT 3HA4YEeHMI NoKa3aTens oTPaKeHUs BUTPUHUTA, TEMMOTbl CropaHus
(Ha BnaxxHoe 6e330MnbHOE COCTOSIHME) M BbiXxOA4a NeTy4mx BewecTB (Ha cyxoe 6e3305mbHoe
COCTOSiHME) BbIAensoT Tpy Buga yrna [12]:

- BypbInt yronb;

- KAMEHHbIN Yronb;

- aHTpauuT.

[aHHble BMAbI YrNs pasnuyatroTcsa U no cteneHn metamopdguama. bypbin yronb xapak-
TepusyeTcss HU3KOW cTaguven metamopduama, HU3KMM codepXaHuem yrrnepoga U HU3KOW
TennoTton cropaHnsa. KaMmeHHbIN yronb XxapakrepusyeTcs cpefHen craguen metamopduama,
cpeaHnM cogepXaHuem yrnepoga u 6onee BbICOKOM TENnoTon cropaHus. MakcumanbHon
cTaguen metamopduama 1 cogepxaHuem yrrepoga oTnmyaeTcsa aHTpauut. B 3aBucMmocTu
OT psga napameTpoB Yrnn NoapasaensioT Ha TEXHONOrMYeckne mapkm (cm. Tabnuuy 1).
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Tabnuua 1 — TexHonorM4yeckme Mapku yrns
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Bug yrns HanmeHoBaHne mapku O603HaveHne mapkm

Bypbin Bypbin b
[JNMHHONNaMEHHbIN i
[NMHHONNaMEHHbIN ra3oBbIn ar
[[a3oBbIN r
["a30BbIN XXUPHbLIN OTOLLEHHbIN KO
[[a30BbIN XUPHbIN MK
KnpHbIn K
KOKCOBbIN XUPHbIN KX

KameHHbIn KOKCOBb”fI - K
KOKCOBbIN OTOLLEHHbIN KO
KokcoBbIn criabocnekatowmmncs Hu3BKkometamopgunao- KCH
BaHHbIN
KokcoBbI cnabocnekatowmmncs KC
OTOLWEHHbIN criekatoLwmincs oC
Towun cnekaroLwnincs TC
Cnabocnekatowmmncs CcC
Towwmn T

AHTpauut AHTpauut A

[ns cnoeBoro KOKCoBaHMUs MOTYT MPUMEHSTbLCS Yyrnn criegytowmx mapok: K, KX, XK,

7K, OC, I, KC, KCH, AI', TC, CC. B kayecTBe 3HEpreTM4yeckoro Tonnmea LWNMPOKO MCMNOSb3y-
totes yrnm mapok [, A, I, CC, T, b, A.

[na pasnuyHbIX YrNexXMMmnyeckmx npoLeccoB MOryT UCMOMb30BaTLCA YINN PasfiMyHbIX
MapokK: yrnu mapku [T nogxoasaTt ons rasudukauumn, mapkun b — ans BblgeneHns ryMmMHOBbBIX
BewecTs, mapok 4, O, I, MK — gna npousBoacTBa CUHTETUYECKOrO KMAKOrO TOMSIMBA,
Mapkm A — Ong npousBoAcTBa kapbuaa KpemHus n kapbuga antomuHus [11]. AHTpauuT
(mapka A) MOXeT Takke MPUMEHATbLCS B OnpefesieHHbIX TEXHONOMMYeckux npoueccax me-
Tannyprmyecknx npeanpuaTnin nu ana npon3sBoacTBa 3MeKTpoaoB.

B 3aBMCMMOCTM OT pasmepoB KyCKOB, MOny4yaeMblx Npyn Aobblue, KaMEHHbIN yronb ge-
NUTCA Ha psA Knaccos (CM. Tabnvuy 2).

Tabnuua 2 — Knaccel kpynHocTtu yrns [13]

Knacc kpynHocTtu Paamep KyckoB, MM
M MAUTHBIN 100-200 (300)
K KpynHbIn 50-100
O Opex 25-50
M Menknn 13-25
C Cemeuko 6-13
L LTI 0-6
P Pagoson 0—-200 (300)

OagHon 13 BaXXHENLWKMX XapaKTeEPUCTUK YIIA KaK 3HepreTn4eCcKoro ToryimBa ABAeTCAd
yoenbHaa TennoTta cropaHuda (V|3MepﬂeTCF| B KOYnAX Ha KVIJ'IOFpaMM). 3HayeHne OaHHOoro
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nokasaresnisi UaMeHsIeTCA B LUMPOKMX Npedenax U 3aBMCUT Kak OT CBOWCTB U COCTaBa OpraHu-
4YeCKOM MaccChbl, TaKk U OT 30JIbHOCTU U BII@XHOCTU yrren. PasnuyaloT BbICWIYHO U HU3LLYHO
yOernbHy TennoTy cropaHus [11]: nepBbI NokasaTenb BKOYAET TENMoTy, BblAENSoLWYyoCcs
npv KOHAEeHcauun obpasyroLnXcs B NPoayKTax CropaHusi BOASHbIX NapoB.

KayecTBO KOKCYylOLUMXCSA Yrnen 3aBUCUT OT MHOXecTBa nokasatenen. OnpegeneHue
Ba)KHEMLLMX NnokKasaTenen A HUX OCNOXHSETCA TEM, YTO YrofibHas LWMXTa AS151 KOKCOBaHUS
dopMunpyeTcsa 13 yrren pasnuyHbiXx MapoK, KOTOpble MO-pasHOMY BIIMSIIOT HA XapaKTepucTtum-
Kn WnxTbl. B Ka4ecTBe rnaBHOro CBOMCTBA KOKCYIOLLMXCA Yrren paccmMaTpumBaloT UX criekae-
MOCTb, T. €. CNOCOBHOCTb NepexoauTb B NracTuyeckoe COoCTosdHue. [Ans OueHKU cnekaemo-
CTM CyLLEeCTBYET MHOrO pasrvMyHbiX MeTodoB, nogasnsiowee OOMNbLIMHCTBO KOTOPbIX OCHO-
BaHO Ha onpeferieHnn pasnuyHbIX NapaMeTpoB NnacTUYeckon macchbl (cBoGoaHOE BCMy4u-
BaHWe, NnacToMeTpudeckni meton, gunatomeTpusa no metogy Agnbepa — ApHy, metog Po-
ra, metoq penn — KuHra n gp.). B pamkax ogHoro u3 mMetogoB — nnacToMeTpu4ecKoro —
paccMaTpmMBaloTCA TakMe MoKasaTenu, Kak TOSLMHA NNacTUYEecKoro Criosi, BenuymMHa nna-
CTOMETPUYECKOW yCcaaKn, BUObI NIIaCTOMETPUYECKON KpmBom [11].

Mpn oueHke copepXaHusa BpeaHbIX MUHEPAnbHbIX NPMMecen 06bIMHO paccyYUTbIBaOT
cogepxaHune cepbl N 30MNbHOCTb. PacnpocTpaHeHHbIM NapamMeTpoM TaKkKe SABMSETCHA Brax-
HOCTb Yyrns.

1.1.2 3anacbl 1 pecypcbl

Poccunckas ®efepauna 3aHMMaeT BTOPOE MECTO B MUpe MO AoKasaHHbIM (nogTeep-
XOEeHHbIM) 3anacam ymnsa (Bcero 157 mnpa T, u3 Hux 107,99 mnpg T Oyporo yrns u
49,1 mnpa T kameHHoro yrns), ycrynaa CLUA (237,3 mnpa 1) [14].

Mo coctoannio Ha 1 qaHBapss 2015r. pasBegaHHble 3anacbl Yrisg COCTaBNSAT
195,4 mnpg T (3anacbkl kateropun A + B + Cq) n 78,6 mnpa T (3anacel kateropum C,). Mpun
aToM Oonblias 4Yactb 3anacoB (146 mnpa T, unn 53,3 %) npuxoauTcss Ha Oypble yrnu,
119 mnpg T, unu 43,4 % NpuxoanTCsl HA KaMeHHbIe yrnn (cpean HUX okono 50 mnpg T KOK-
CYIOLLMXCSA MapOoK yrren), a ocTaBLlascs 4acTb NPUXOOUTCA Ha aHTpauuTbl (Okono 9 mnpa T,
nnun 3,3 %) [15].

Ha tepputopumn Poccunckon denepaumm pacnonoxeHo 22 yronbHblx 6accenHa n 129
OTAENbHbIX MECTOPOXAEHUN, a pacnpeaesieHme YrosibHbIX 3anacoB SBMSIETCA HepaBHOMEp-
HbiM (cMm. Tabnuuy 3). Hanbonblasn yactb 3anacos (6onee 80 %) cocpenotoyeHa B Cnbupw,
B yacTtHocTn B KemepoBckon obnactu (121,2 mnpa T, unu 44,2 % ot obwero obbema 3ana-
COB).

PacnpegeneHne 3anacoB yrren n ux nporHo3HbIX pecypcoB kateropum P; no yrosnb-
HbiM BacceniHam P® n no cybbektam PP npuBeneHo Ha pucyHkax 1 n 2 COOTBETCTBEHHO.

Tabnuuya 3 — PasBegaHHble 3anachl yris no 0OCHOBHbIM 6acceriHam

YronbHbIN Bua Vs CvBBeKThl PO 3anacbl kaTteropui | 3anackl kKateropum
©accelH Ay y A+B+Cy,MnpaoT Co, Mnpa T
KaHcko Bypbin, kKameH Kemeposckas
N y‘? ’ obnacTb, Kpac- 79,2 38,9
AYUYMHCKUN HbIN - .
HOAPCKNKN Kpau
- . KemepoBckas
Ky3HevLkui KameHHbIn P 53,7 14,5
obnacTtb
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YronbHbIN 3anachbl kaTteropui | 3anacbl kKaTeropmm
N Bug yrns CybbekTbl PO
6accelH A+B+Cy,MnpaT Co, MIpA T
. KameHHbIn, Oy- | WpkyTckas ob6-
NpKyTCKni y y PRy 7,6 4,6
pbIv nactb
. - Pecnybnuka Ko-
lMeyvopckuin KameHHbIn y 7 0,5
MU
. - PocToBckas 00-
[loHeuknn KameHHbIn 6,5 3,2
nactb
y - Pecnybnuka Ca-
FOXHO-AKYTCKUIN | KaMeHHbIN y 45 2,7
xa (AxkyTtns)
. - Pecnybnuka Xa-
MWHYCUHCKNIA KameHHbIn y 51 0,4
Kacusa
3AMACHI u PECYPCbI
CocbBUHCKO- [levopckuia
CanexapAckuii Ano-
TalnMbIpCKKI Omononckuii
IS
75 09
(}ﬁ 0.2 3bIpAHCKNIA
MoaMoCKOBHbIM 11 ;
38 14
A v 68
JloHeLKmi 02 i TyHrycckuin 312
0 lu3enoBckMA o o ke Terckuit IOxKHO-
1 AUNHCKWUIA = i
9.7 = 2,8 ARyTCKUIA
07 O s ) 11
0 [opnoBckuin 18,1 72
KOxHO- %’% 19 Ui 2
Ypanbckuu ¥ . R‘Epr_'I/IHCKVII?I
NpKyTcknin ’
YenabunHcknia 222,3 3,7 9,6 Pa3fgonbHeHCKUA
Ky3HeLkuniA 6,8 03
Ynyrxemcknin 03 03
0,5 3Gl yuon g 55 01 |10,
0 pecypcol Pr A 10 MuHyCHHCKUIA 0 Yrnoeckwi MapTusaHcKuin

PucyHok 1 — PacnpefgeneHue 3anacoB yrinen n nx nporHo3HbIX pecypcoB

kateropum P; no yronbHbiM 6accenHam PO

[15]
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3ANACHI n PECYPCbI
Pecn. Mepmckunin 0,7
BawkopTocTaH  Kpai 3J,§
CmoneHckas ESHEU'KMM YyKoTcKuia
obn. AO
TeBepckas
Kanymcxaﬂ o6np Kamuatckmin
,7 DL ‘ XaHTbl- 2 Kpamn
6 04 0 MaHcuiickuin 33
0 Pecn. Komu AO Pecn. Caxa MaragaHckas
PasaHckan 74 (AkyTns) o6n. 0.3
TV“bC*‘sa"' i 0,3 06n. 04 KpacHospckuin 14,3 0,8
g L AR 0.2 14 Kpai 40,4
0 e 68,1 Xabaposckuii
9,7 PocToBckan 0.1__ Cgepanosckan 86,3 3abaiKkanbckui  kpaiy
0.7 obn. o7 (_)6§ 0 |o6n. Kpan
o1 '-lenF|6MHCKaﬂ KEME‘FZC"IBZCKM CaxanuHckan
0 01. 06” 1.5 s 1L UpkyTckas 2,4 ©o6n.
fj' 256,1 o6n. 2%% %% iz
OpeHbyprckas 0,03 55 147 26 MprKaFl r
061n.| Hoeocnbrpckas G X 13 02 31
KapauaeBo- o6n. 201 10 38 ’ r9
Yepkecckas . . | 0,02 7,7 3,7 NMprmMopcKnin
Pecn. AnTanckuia Kpamn T 1,3 kpan
Pecn. ToiBa EBpe"'CKaﬂ
9,7 3anacl oo Pecn. Pecn AQ
0,7 pecypcol Py Antaii  Pecn. Xakacua BypaTua

Pl/lcyHOK 2 — Pacnpep,eneHme 3alracoB yrne|7| N NX NPOrHO3HbIX pecypcoB

kateropuun P; no cybvektam PO [15]

1.1.3 Ao6bi4ya n noTpebneHue yrns

B Poccuiickon ®depepaummn 3a 2016 .

bonee 70 % HaumoHanbHoM Ao6blun yrnsa (cMm. Tabnuuy 4).

Tabnuuya 4 — KpynHenwme npounssoagutenu yrna B Poccun [18]

Obino Aob6biTo 385,7 MIIHT yrns, U3 HUX
281,21 MnH T (72,8 %) OoTKpbITbIM cnocobom [16]. Hanbonbwaa gona npu gobbiye yrnsa npu-
xoautca Ha Cubupckun cegepaneHbin okpyr (85,0 % oT obwepoccninckon Jodbiun), B TOM
yncne Ha Kemeposckyto obnactb (58,7 % oT obuwepoccumrckon fobblum) n KpacHoapckum
kpan (10,0 % ot obepoccunckon aobwuiumn) [17]. 10 KpynHenwnx komnaHmm obecnevmsaioT

Hobblya yrnsa, MiH T
HanmeHoBaHue KoMmnaHuu

2014 . 2015r. 2016 .
AO «CYOK» 98,9 97,8 105,5
OAO «YK ,Kysbaccpaspesyronb“» 445 445 44,5
AO XK «COC-Yronb» 29,7 30,0 28,6
OAO «Meyen-ManHuHMH» 23,2 23,2 23,2
Npynna «EBPA3» 21,8 20,6 22,3
AO «Pycckuin yronb» 13,6 14,4 13,6
OO0 «KomnaHus ,Boctcmbyronb“» 12,1 13,0 13,1
MAO «Kysbacckasi TonnmBHasi KOMNaHUSA» 10,6 11,0 11,7
3A0 «Cunbyrnemet» 10,8 10,9 11,7
AO «BopkyTayronb» 11,4 13,2 9,6
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B 2015 r. o6bem notpebreHus yrms B PO coctaBun 197,5 MiH T Y. K 0CHOBHbIM Mo-
TpebuTensm yrnsa OTHOCATCA:

- anekTpocTaHuuu (114,2 mMnH T1);

- KOKCOXMMUn4eckne 3asofbl (36 MITH T);

- HacerneHue (23,4 MIH T).

OcTtanbHoe notpebneHne (23,9 MiH T) obecneymBaloT MeTannNypruyeckme n LeMeHT-
Hble 3aBoabl, OAO «PX[» n npounin 6usHec [18]. Jons umnopTta B noTpebneHnn yrnsa nme-
eT TeHOEeHUMIO K CHWXKeHuto n B 2015 r. coctasmna 11,6 %, 4to cooTBeTCcTBYeT 22,9 MIH T
(82016 . — 22,1 MAH T [19]). N3 HUX 22,1 MAH T NPUXOOUTCA Ha SHEPreTUYECKUn yronb, 3a-
Be3eHHbIN n3 KasaxctaHa, n 763,4 TbIC. T NPUXOOUTCS Ha KOKcyrowmunes yrons [20].

AkenopT poccumckoro yrns B 2016 r. coctaBun 164,6 mnH T, no gaHHeivm LAY TOK, un
171 MAH T, No AaHHbIM PeaeparnbHO TaMoXeHHoW cnyxobl P® (®TC P®). Mo gaHHbIM OTC
P®, n3 Hux 11 mnH T 6110 OTNPaBAEHO Ha 3KCMOPT B GnmxkHee 3apybexbe, a 160 MAH T —
B AanbHee 3apybexbe [19]. OTrpy3ka Ha 3KCNopT NPEeMMYLLECTBEHHO OCYLLECTBIISETCA 4e-
pe3 Mopckue noptbl (okono 70,3 % oT obuiero o6bema no gaHHbIM 3a 2015 r. [21]).

Ha pucyHke 3 npuBegeHa CTpykTypa aKkcnopTta yrnga no HanpasneHnam B 2016 T.

B Pecnybnuka Kopesn
B AnoHuA
M Kntan
B Typuma
B BennkobputaHua
B YKpauHa
B HnaepnaHabl
B [epmaHuAa
M TanBaHb
N [Tonbwa
B NHama
BbeTHam

[Npoune

PucyHok 3 — CTpykTypa akcnopTa yrnsa no HanpasneHuam B 2016 r., % [19]

B 2016 r. BO3pOC 3KCMOPT POCCUNCKOro Yrrsi No OTHOLLEHUIO K ypoBHIO 2015 r. B Takune
cTpaHbl, kak Pecnybnuka Kopes, Anonna, Kutan, Typumus, YkpanHa, Hnaepnangbl, TansaHb,
Monbwa, WHama, BbetHam u T.a. CokpalleHne SKCMOPTHbIX MOCTaBOK Habnoganochb
B HanpasneHun Benukobputanum n Hngepnangos [19].

Y C y4eTOM UMMOPTHbIX NOCTABOK.



UTC 37-2017
1.1.4 Yrnepo6ObiBalowme npegnpuatua Poccum

Mo paHHbIM MuHaHepro Poccun, no coctosiHuio Ha 1 gaHBaps 2016 r. gobbivy yrns
ocywectsnanu 192 yronbHbIX NpeanpuaTva, B TOM yucre 71 yronbHaa waxta u 121 pas-
pe3 [22]. B To e BpeMs No AaHHbIM YrofnbHbIX koMnaHui n Oryrl «Uay T3K» 6eina cobpa-
Ha MHdopmaums o 214 yrnepobbiBalowmx npegnpuatusax (B Tom udmcne 63 waxtax n 151
paspese), 4ENCTBYHOLLMX NO COCTOSAHUIO Ha 1 noHa 2017 r. (cm. Tabnuuy 5).

CornacHo cobpaHHbIM AaHHbIM B nepuog ¢ 2000 r. B Poccun 6b1no OTKPbITO UM BOC-
cTtaHoBneHo 56 paspesoB u 20 waxT, 4To cocTtaBnseT 37 % n 32 % oT ux obuiero Konu4ye-
ctBa. Npun atom 25 13 56 HOBbLIX pa3pe3os, a Takke 17 n3 20 HOBbIX WAaXT GbINM OTKPbITHI
B KemepoBckon obnactu.



Tabnuuya 5 — lNepedveHb yrnegobbiBatowmnx npegnpuatnin Poccun (no coctosiHmio Ha 1 uioHsa 2017 T.) 2)

KomnaHus (B CckoOKax YKa3aH XOnguHr,

"o oTkpbITUS/

Ne Mpennpusatne - Cybbekt PO Mapka yrns
B KOTOPbIN BXOAUT AaHHaA KOMI'IaHVIFI) BOCCTAHOBIEHUA
lMoamockoBHbIM BaccenH
1. |p.JibBOBCKMI OO0 «Mocbacyronb» \Tynbcxaﬂ obnacTtb H/n b
Apxunenar WnuudepreH
MypmaHckas 06-
o ]— -
2. w. Ne 1-5 pyarmka «bapen Oy «T ,ApKTUKYronb“» nactb (apxunenar 1965 r
ubypr»
WnnubepreH)
Me4vopckmin baccenH
. AO «BopkyTayronb»
3. |p. FOHbArMHCKUN (MAO «Cesepcranby) Pecny6bnuka Komu 2000 K
AO «BopkyTayronb»
4. |w. Boprawopckas (MAO «CesepcTanby) Pecny6bnuka Komu 1975 K
AO «BopkyTayronb»
5. |w. BopkyTuHckas (MAO «Cesepcrans) Pecnybnuka Komu 1973 K
AO «BopkyTayronb»
6. |w. 3anonsapHas (MAO «Cesepcranby) Pecnybnvka Komun 1949 X
AO «BopkyTayronb»
7. |w. Komcomorbckasd (MAO «CesepcTans) Pecny6bnuka Komu 1977 K
AO «BopkyTayronb»
8. |w. CeBepHas (MAO «Cesepcrans) Pecnybnvka Komun 1969 X
9. |w. NHTuHCKasd OAO «WaxTta ,HTayronb“» Pecnybnvka Komun 1965 O
HoHeukunin 6accenH
10. |w. JanbHa4a AO «[loHCKOM aHTpaunT» PocToBckasa obnacTtb 1943 A
11. |w. OBbyxoBckas AO «LW/y Obyxosckasa» PocTtoBckasa obnactb 1978 A
12. |w. CagkuHckas 000 «LW/y CagkmHckoe» PocTtoBckasa obnactb 1989 A

2 CocTaBneHo no aaHHbIM GIYM «U4ay TOK» 1 yrofibHbIX KOMOAHWIA.

LT0C—LE J1M
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lMpodomkeHue mabnuubi 5

KomnaHus (B CckoOKax YKa3aH XOonguHr,

"o oTkpbITUS/

Ne Mpeonpuatune - CybbekT PO Mapka yrns
B KOTOPbIN BXOAUT AaHHaA KOMI'IaHVIFI) BOCCTAHOBIEHUA
13. |w. Wepnosckaa-HaknoHHas | OAO «[JoHyronb» PocTtoBckasa obnactb 2007 A
KOxxHO-Ypanbckuin 6accenH
14. |p. TronbraHckumn OAO «OpeHbypryronb» J?;:Tifiyprcmﬂ ob- 1982 b
9 YenabuHckas 06-
15. |p. KopknHckun AO «YenabuHckasa YK» 1934 b
nactb
"opnoBckui 6accenH

16. |p. BOCTOYHbIi 000 «YK ,BocTokYronb“» :;)sbeMfiMpCKaﬂ 0b- 2016 A
17, p. Fopnos:cmﬁ (B TOM yuncne AO «CHBUPCKMiA aHTPALMT» HoBocubupckasa o6- 1975 A

YPryHCKUIM y4acToK) nactb

p. KonbiBaHckui (B TOM HoBocuBUpcKkast ob-
18. |uucne CesepHbin n Kpytn- | AO «Cnbupckumim aHTpaunT» nAcTE 1993 A

XWUHCKUIA y4aCTKN)

MwuHycnHcku 6acceinH
19. |YOI'P AbakaHckui 000 «CY3K-Xakacusa» (AO «CY3IK») Pecnybnvka Xakacus H/O O
20. |p. BoctoyHo-Benckui 000 «CY3K-Xakacusa» (AO «CY3IK») Pecnybnvka Xakacus 1993 O
21. |p. U3sbixckun 000 «CY3K-Xakacusa» (AO «CY3IK») Pecnybnvka Xakacus 1965 O
22. |p. YepHoropckui 000 «CY3K-Xakacusa» (AO «CY3IK») Pecnybnuka Xakacus 1956 O
23. |wW. Xakacckas 000 «CY3K-Xakacusa» (AO «CY3IK») Pecnybnuka Xakacus 1957 a
24. |p. ApiaHoBCKUI 00O «P. ApwiaHoBCKMI» Pecnybnuka Xakacus 2014 O
25. |p. benoapckuun 000 «P. benosipckniny Pecnybnuka Xakacus 2014 il
26. |p. CtenHon '(A:AC())((ZF}’(y;ZeKl;Ee;;TS?)HOM 7 Pecnybnuka Xakacus 1993 a
KaHcko-AumHckuin 6accenH

27. |p. bepesoBckun AO «p. bepesosckun» (AO «CY3IK») KpacHosipckum kpaw 1975 b
28. |p. bopogumHcknin AO «CY3K-KpacHosipck» (AO «CY3K») |KpacHosipckuii kpaii 1949 b

LTOZC—LE D1MU
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lMpodomkeHue mabnuubi 5

KomnaHus (B CckoOKax YKa3aH XOonguHr,

"o oTkpbITUS/

Ne Mpeonpuatune - CybbekT PO Mapka yrns
B KOTOPbIN BXOAUT AaHHaA KOMI'IaHVIFI) BOCCTAHOBIEHUA
29. |p. Hasaposckun AO «p. Hazaposckuiny (AO «CY3IK») KpacHospckui kpamn 1951 b
30, p. A6aHCKMFI (8 Tomuncne |AO <<KpaCHo;1pCKKpaV|yronb>> KpacHOApCKWii Kpai 1983 5
TaceeBCKMin y4aCTOK) (AO «Pycckuin yronb»)
31. |p. MNepescnosckui goo«(i(;);g:&;p;rﬁi:;/ rome» KpacHosipckun kpam 1983 b
32. |p. CagHo-lNapTrsaHckuin a%o«E)I;ég(am?;r;iz;mamm“» KpacHosapckum kpau 1991 ar
33. |p. Npbenckuni 000 «KomnaHusa ,Boctcmnbyronb“y KpacHospckui kpamn 2000 b
34. P- BOJ'II::LLIerIpCKVIVI (Banax- OO0 «Cunbyronb» KpacHospckui kpamn 2008 b
TUHCKUI)
35. |p. KaHckuin AO «P. KaHckniny KpacHosapckum kpan 1994 b
36. |p. Cepeynbckum AO «P. Cepeynbckuin» KpacHosapckum kpan H/O b
37. |p. CtenaHoBCKUN 000 «P. CtenaHoBCKUN» KpacHospckui kpan 2010 b
38. |p. Asenckuin (TynyHyronb) | OOO «Komnanusa ,Boctcmnbyronb“y MpkyTckas obnacTtb 1969 b
39. |p. MyryHckun (Tynynyrons) |OOQO «KomnaHus ,Boctecnbyronb™» WMpkyTckas obnactb 1990 b
40. |p. WnTknHCKUN OO0 «WnTknHCKNIN paspes» NpkyTckaa obnactb 1994 b
TyHrycckun 6accenH
41. |p. XKepoHckuin (BepenHckun) | OO0 «Komnanusa ,Boctcmnbyronb“y MpkyTckas obnacTtb 2003 O
42. |p. KanepkaHckmin Ne 2 MAO «'MK ,Hopunbckuin Hukenb“» KpacHospckui kpamn 1965 CC
43. |p. Kokynckum AO «[lontoc» KpacHosipckuin kpam 2005 il
Ynyr-Xemckuin 6accemnH

44. |p.YapaHckun OO0 «TyBuHckas 'PK» Pecnybnvka TeiBa 1964 MK
45. |p. Kaa-Xemckun 00O «TyBuHckas PK» Pecnybnuka TeiBa 1970 r
46. |w. Mexerenyronb OO0 «Yronbhas komnanus ,Me- Pecnybnuka TeiBa 2015 X

Xeremyronb“»

NpkyTckum (MepemxoBckuin) baccenH

LT0C—LE J1M
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lMpodomkeHue mabnuubi 5

KomnaHus (B CckoOKax YKa3aH XOonguHr,

"o oTkpbITUS/

Ne Mpeonpuatune - CybbekT PO Mapka yrns
B KOTOPbIN BXOAUT AaHHaA KOMI'IaHVIFI) BOCCTAHOBIEHUA
y 000 «KomnaHus ,Boctcmnbyronb“»/
47. |p. FonoBuHckum 000 «OnEXOHY WMpkyTckas obnactb 2007 O
48. |p. YepemxoBcKkui 000 «KomnaHus ,Boctcmnbyronb“y NpkyTckaa obnacTtb 1955 O
49. |p. MUHKUHCKKI 000 «IMMuHkn» MpkyTckast obnactb H/g O
50. |p. KapataeBckum 000 «KapaTtaeBckui kKapbep» NpkyTckaa obnacTtb H/g ar
51. |p. Nlyxkosckun (Anapckun) |OAO «BocTcmnbaHeproyronb» WMpkyTckas obnactb H/n a
52. |p. Pasgonbe OO0 «PecypcnpomcHab» NpkyTckaa obnacTtb 2008 O, ar, r
53. |p. TapacoBckun OO0 «TapacoBckun yronb» NpkyTckaa obnacTtb 2012 O
54. |p. XapaHyTcKui 3’:;3 «XapaHyTCKast yrofbHas komna- WMpkyTckas obnactb H/n H/n
MecTtopoxaeHust bypaTtum n 3abarikanbs
p. N'ycnHoosepckmi (y4acT-
55. |knm XonbbomxunHckui, ba- S:;f)) «BypsATCKas ropropyAHas komna Pecnybnuka bypsaTtus 2006 b
nH-3ypxe)
56. |p. dabaH-IopxoHcKkun 000 «BCrI'K» Pecnybnvka bypaTtus 1981 b
57. |p. 3arycranckui 000 «BCI'K» Pecnybnuka bBypstus 2001 b
. OO0 «YronbHbI paspes» /
58. |p. OkuHo-KntoueBckui 000 «YrornbHast KoMMaHUst BypSTU» Pecnybnuka bypsaTtus 1988 b
59. |p. XapaHopckui AO «P. XapaHopckuiny (AO «CY3K») 3abarkanbCkui Kpam 1970 b
. OO0 «ApkTudeckune paspaboTkm» 5 y .
60. |p. Ancartckumn (AO «CY3K») 3abavikanbcknmn Kpawn 2012 K, XK
61. |p. BykadaumHckum 000 «3Y3K» 3abavikanbcknmn Kpawn 2007 a
62. EI'(EMO)CTOquM (Taraypos- 000 «Yutayronb» (AO «CY3K») 3abavikanbckmm Kpaw 1983 b
63. |p. 3awynaHckuin OO0 «TA INYTK 3awynan-3abankanbe» |3abankanbCkuin Kpam 2011 b
64. |p. KyTuHCcKkmm 00O «P. KyTtuHckmin» 3abawkanbckumn Kpawn Hin b
65. |p. TUrHNHCKUI 00O «P. TUrHUHCKUIAY» 3abankanbCkui Kpamn 2009 b

LTOZC—LE D1MU
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lMpodomkeHue mabnuubi 5

KomnaHus (B CckoOKax YKa3aH XOonguHr,

"o oTkpbITUS/

Ne Mpeonpuatune - CybbekT PO Mapka yrns
B KOTOPbIN BXOAUT AaHHaA KOMI'IaHVIFI) BOCCTAHOBIEHUA
66. |p. TyrHymckumn AO «P. TyrHynckmny (AO «CY3IK») 3abankanbCkui Kpam 1989 b
67. |p. Ypenckun OAO «Ypenckun yronbHbI paspes» 3abankanbCkui Kpam 2013 b
68. |ply YpTynckoe MAO «lMpuapryHckoe MNIFXO» 3abankanbCkui Kpamn 1993 b
69. |p. YepHoBCKUN 00O «3abyronb» 3abarkanbCkn Kpam H/g b
HwxHe-3encknn baccenH
70. |p. EpkoBeukni AO «Amypyronb» (AO «Pycckuii yronby) |AMypckasi obnactb 1991 b
71. |p. CeBepo-BocTOuHbIN AO «Amypyronb» (AO «Pycckuii yronby) |AMypckasi obnactb 1932 b
BypeunHckunin baccenH
72. i(m):;(ljem:'ea;;c))abm (Orop- AO «Amypyronb» (AO «Pycckuin yronb») | AMypckas obnactb 1991 a
73. |p. BypeunHckun AO «Ypranyronb» (AO «CY3K») XabapoBckum kpawn 2000 r
74. wly Ypranscroe AO «Ypranyronb» (AO «CY3K») XabapoBckui kpam 1948 r
(w. CeBepHas)
BuknHo-Yccypuinckunin 6acceiH
75. |p. BosHoBCKkuI 3A0 «Yronb ACO-1» Mpumopcknin kpan 2002 b
76. |p. Jlyyeropckuin-1 AO «Jlyderopckum yrofnbHbI paspes» Mpumopcknin kpawn 1973 b
77. |p. Jlyyeropckumn-2 AO «Jly4eropckum yronbHbI pa3pes» Mpumopcknn kpamn 1997 b
78. p. Hexurckun (pfy Hoso- AO «[lMpumopckyronb» (AO «CY3K») Mpumopcknin Kpaw 1999 b
LLAXTUHCKOE)
79, |P- Masnosckuit-2 (ply Ho- 1, «Mpumopckyronby (AO «CY3K») MpuUMopcKUit Kpaii 1982 B
BOLLIAXTUHCKOE)
80. Fp /Szieapon:xﬂTi:zfggﬂ 4 AO «[lMpumopckyronb» (AO «CY3IK») Mpumopcknin kpawn 1995 b
PasgonbHeHckun 6accenH
81. ‘YOFP BocTtok-2 ‘AO «W/y BoctoyHoe» (AO «CY3IK») ’l_lpMMOpCKI/IIZ Kpan H/g O

LT0C—LE J1M
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lMpodomkeHue mabnuubi 5

KomnaHus (B CckoOKax YKa3aH XOonguHr,

"o oTkpbITUS/

Ne Mpeonpuatune - CybbekT PO Mapka yrns
B KOTOPbIN BXOAUT AaHHaA KOMI'IaHVIFI) BOCCTAHOBIEHUA
YMIP W/y BocTto4vHoe
82. |(YIIP KOxHbIn-3, Yronb- AO «LL/y BoctouHoe» (AO «CY3IK») Mpumopcknin kpaw 1994 O
HbIN)
FOXHO-AKyTCKMI BaccenH
83. | p. HeploHrpuHoKwii AOV«XK AxyTyronb» (OO0 «YK Meven- |Pecnybnuka Caxa 1979 K
ManHuH») (AxyTng)
84. | p. BnbrHCKM OOP «Anbrayronb» (OO0 «YK Meuen- |Pecnybnuka Caxa 2011 X
ManHuHr») (AxyTns)
y . |AO «IOK [leHucoBckuiny Pecnybnuka Caxa
85. |p. deHncoBcknin-BoCcTouHbIN (000 «YK .Konmap®») (STkyTv5) 2011 K
36 w. [leHncosckas- AO «IOK [eHuncoBckum» Pecnybnuka Caxa 2009 X
" |UleHTpanbHas (OO0 «YK ,Konmap“») (AxyTng)
87 YOI'P NHarnuHckum- AO «I"OK NHarnuHckuny» Pecnybnuka Caxa 2011 K
" | CeBepHblii (OO0 «¥YK ,Konmap“») (AxyTns)
88 YOI'P NHarnuHcknin- AO «["OK UNHarnmHckniny Pecnybnuka Caxa 2015 X
" | 3anagHbii (OO0 «YK ,Konmap“») (AxyTns)
89. |YOI'P JlokyyakuTckmi OO0 «Honry4aH» Pecnybmuka Caxa 2011 K
(AxyTng)
90. |YOI'P OO0 «3pumm-TxaH» |OO0O «3punm-TxaH» Pecnybmuka Caxa H/g X, CC
(AxyTns)
91. |w. YynbmakaHckas 000 «3pumm-TxaH» Pecnybnka Caxa H/g XK, CC
(AxkyTna)
92. |p. deHucosckui 3A0 «Manble paspesbl HeptoHrpu» Pecnybmuka Caxa H/g K, KC, CC
(AxyTng)
93. |p. KabaktuHckuin 3A0 «Manble paspesbl HeptoHrpu» Pecnybmuka Caxa H/g K, KC, CC

(AxyTna)

3bipsaHcknin baccenH

LTOZC—LE D1MU
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lMpodomkeHue mabnuubi 5

KomnaHus (B CckoOKax YKa3aH XOonguHr,

"o oTkpbITUS/

Ne Mpeonpuatune - CybbekT PO Mapka yrns
B KOTOPbIN BXOAUT AaHHaA KOMI'IaHVIFI) BOCCTAHOBIEHUA
y y . Pecnybnuka Caxa
94. |p. 3bIpsAHCKMI AO «3bIpAHCKUI YrONbHbIA p.» (STkyTis) H/g XK
JleHcknin 6accerH
AO «XK Akytyronb» (OO0 «YK Meuven- |Pecnybnuka Caxa
95. |p. xebapukn-Xaa MaiiHuH) (STkyTvs) 1972 a
96. | p. KaHranacckuii AOV«XK Axkytyronb» (OO0 «YK Meven- |Pecnybnuka Caxa 1956 g
ManHuHr») (AxyTns)
N Pecnybnuka Caxa
97. |p. Kemnenganckumi OO0 «CyHTapueonut» (SkyTis) 1993 b
98 Kuposckui MAO «KnpoBCKUIM YronbHbIA p.» Pecnybnmuka Caxa H/ b
- |P- RMp p y P- (SkyTus) A
99. |p. Xapbanaxckuu OAO «TeneH» Pecnybmuka Caxa 1967 O
(AxyTng)
Pecnybnuka Caxa
100. | w. Oxebapukun-Xas AO «XK AkyTtyronb» (SkyTis) 1985 O
CaxanuHckuin 6accenH
101. |p. BowHsikoBCKMI OO0 «P. bolwHAKOBCKNINY ::éf;MHCKaﬂ 0b- 1998 ar
102. | p. KpyTosipckui OO0 «3anagHag yronbHas KOMNaHUA» J?::TTMHCK% 0b- 1993 b
103. |p. JlonaTuHckuin 00O «[OpHsIK-1» Caxanmnckas 0b- 1991 b
nactb
104. | p. MaHnrnganckmin (Mraum) OO0 «MaHnrugan» J?:éf:MHCKaﬂ 0b- H/n ar
105. |p. Hukonbcknin OO0 «Yrneropckyronb» Caxanmnckas 0b- 1997 b

1acCTb
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KomnaHus (B CckoOKax YKa3aH XOonguHr,

"o oTkpbITUS/

Ne Mpeonpuatune - CybbekT PO Mapka yrns
B KOTOPbIN BXOAUT AaHHaA KOMI'IaHVIFI) BOCCTAHOBIEHUA

106. |p. HykomnbCcKuin-2 00O «Yrneropckyrosb» J(_I::;(TaSMHCKaﬂ 0b- 2003 b

107. |p. ConHueBCKwii 000 «P. ConHueBckuit» J(_I::;(TaSMHCKaﬂ 06- 1983 B

108. | p. TUXMeHeBCKMii-3 OO0 «UeHTpanbHas yronbHas komna- | CaxanuHckasi 06- e g

HUSI» nactb

1009. yore me?yHMHCKMM_ OO0 «lopHsK-1» Caxanmnckas 0b- H/g b
CeBepHbIi nactb

110. |w. YoapHoBckas 000 «CaxanuHyronb-6» J?::TTMHCK% 0b- 1924 ar

MecTtopoxaeHuna cesepa [anbHero Boctoka

111, p. KagblkyaHckun (Tan- 000 «Konsimckast YK MaragaHckas o6- 1957 1
FOpsx) nactb

112. |p. MapekaHCcKun AO «Ypranyronb» XabapoBckui kpam 1999 b

113. |p. Ha mecT. [NanaHckoe 00O «lManana-yronb» KamuaTcknn kpam 2007 b

114, |P-Hamecr. PAHAHOLIKMH- OO0 «bepuHronpomyronb» YykoTckun AO 2016 X
ckoe none

115. |p. MNepcnekTuBHbIN OAO «CycymaH3onoto» ;A:gffaHCKaﬂ 0b- Hin

116. |w. YronbHas OAO «ww. YronbHas» YykoTtckun AO 1968 b

KysHeuknn baccenH
117. | p. 3apeunbiii AO «CY3K-Kysbace» (AO «CYIK») Jf:g"fbp‘m"a” 0b- 2003 ar
K -
118. | p. KambiwaHckuii AO «CY3K-Kyabacc» (AO «CYIK») n:z'fprBC"a" 00 2001 |
119. |w. um. 7 HosBps AO «CY3K-Kyabace» (AO «CYIK») Kemeposckast 06- 1931 r

1acCTb
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lMpodomkeHue mabnuubi 5

KomnaHus (B CckoOKax YKa3aH XOonguHr,

"o oTkpbITUS/

Ne npeﬂanﬂTme B KOTOprl7I BXOOUT AaHHa4A KOMI'IaHVIFI) Cy6beKT P® BOCCTAHOBIEHUA MapKa yrnA
120. |w. um. A. [l Py6ana AO «CY3K-Kysbace» (AO «CYIK») Jf:g"fbp%c“a” 0b- 1999 il
121. |w. um. B. 1. Sineckoro AO «CY3K-Kysbace» (AO «CYIK») J'::Z'fbpm”'(a” ob- 2000 ar
122. |w. um. C. M. Kuposa AO «CY3K-KysBacc» (AO «CYIK») J':gg"fprBCKa”' ob- 1935 r, DK
123. | w. Komcomonel AO «CY3K-Kysbacc» (AO «CY3IK») ﬁ:rbeOBCKaﬂ ob- 1933 r
124. | w. KoTuHckas AO «CY3K-KyaGace» (AO «CYIK») J'f:g"fbpoBCKa" ob- 2004 ar
125. |w. MNonbicaesckas AO «CY3K-Kysbacc» (AO «CYIK») JfgrfprBCKaﬂ ob- 1940 r
126. . TanguHckaa-3anagHasn-1 | AO «CY3OK-Kysbaccy» (AO «CY3K») JI::ZTeprBCKaﬂ 06- 1987 a, ar
127. |w. TananHckas-3anagHas-2 |AO «CYIK-Kyabace» (AO «CYIK») ﬁ:gfprBCKaﬂ ob- 2001 il
128. | p. bavatckuin OAO «YK ,Kyabaccpaspesyrosnb“» sz::ﬂfprBCKaﬂ 0b- 1949 KC, CC
129. | p. KanTaHckuin OAO «YK ,Kyabaccpaspesyronb“» JI::ZTeprBCKaﬂ ob- 1957 T
130. |p. KegpoBckui OAO «YK ,Kysbaccpaspesyronb“» ﬁzrfprBCKaﬂ ob- 1954 CcC
131. | p. KpacHobpoackui OAO «YK ,Kysbaccpaspesyronb“y» Jf::fprBCKag 06- 1947 T’K%(’:’;FC’
132. |p. MoxoBckun OAO «YK ,Kyabaccpaspesyrosnb“» Kemeposckast 06- 1955 O
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KomnaHus (B CckoOKax YKa3aH XOonguHr,

"o oTkpbITUS/

Ne Mpeonpuatune - CybbekT PO Mapka yrns
B KOTOPbIN BXOAUT AaHHaA KOMI'IaHVIFI) BOCCTAHOBIEHUA
133. | p. TanguHckui OAO «YK ,Kyabaccpaspesyronb“» :::Zfbpommﬂ ob- 1982 0K, ar, o, r
y OO0 «w. bankanmckas» KemepoBckas 06-
134. | w. bankanumckas (OAO «YK ,Kysbaccpaspeayronb“y) nactb 2003 A
135 paspesoyya- OO0 «CunbaHeproyronb» (AO KemepoBckasi 06- 2001 AT
" | cTok ByHrypckun-tKOxHbIw XK «COC-Yronby) nactb ’
136. | p. BOCTOuHBIA AO «Carnek» (AO XK «CAC-Yronb») J'f:'(‘:"fbpoma” ob- 2010 ar
. OO0 «P. Kucenesckuin» (AO KemepoBckas 06- O, ar, NKo,
137. | p. Kucenesckui XK «COC-Yronb») nactb 1953 CC
N 000 «LlW/y Manckoe» (AO KemepoBckas 06-
138. |p. MNepBomanckum XK «CIC-Yronb») nacTs 2008 O
y 3A0 «[Mpokonbesckui yronbHbin p.» (AO |Kemeposckas 06-
139. |p. MNMpokonbeBCcKUN XK «CIIC-Yronb») nacTs 1953 CC
AO «Yepnuroseuy» (AO KemepoBckas 06-
140. | p. YepHurosel, XK «CIIC-Yronb») nacTs 1965 CC, KCH
AO «YepHuroseu» (AO KemepoBckas 06-
141, w. tOxHas XK «COC-Yronby») nactb 2009 KC
OO0 «LWW. JlncresxHas» (AO KemepoBckas 06-
142. |w. JlnctBsikHas XK «CLIC-Yronb») nacTs 1956 i
143. | w. AGawesckas OAO «OYK ,HOxky3baccyronb“y» KemepoBckas 06- 1943 K
(OO0 «EBpasXonauHr») nactb
OAO «OYK ,HOxkysbaccyronb“» KemepoBckas 06-
144. |w. AnapaunHckas (000 «EspasXonantm) nacTs 1957 KC, TC, T
145. | w. Epynakosckas-8 OAO «OYK ,HOxky3baccyronb“y» KemepoBckas 06- 2013 K. K, KO

(OO0 «EBpasXonguHry»)
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KomnaHus (B CckoOKax YKa3aH XOonguHr,

"o oTkpbITUS/

Ne Mpeonpuatune - CybbekT PO Mapka yrns
B KOTOPbIN BXOAUT AaHHaA KOMI'IaHVIFI) BOCCTAHOBIEHUA
146. | w. Ecaynbokas OAO «OYK ,HOxky3baccyronb“y KemepoBckas 06- 1984 . K, DKO
(OO0 «EBpasXonguHry») nactb
147. | W. OcnuhmMKoBCKas OAO «OYK ,HOxky3baccyronb“y KemepoBckas 06- 1932 K. 10K
(OO0 «EBpasXonguHry») nactb
148. | W Vekosckas OAO «OYK ,HOxkysbaccyronb“y» KemepoBckas 06- 2002 DK, KO
(OO0 «EBpasXonauHr») nactb
- MAO «Pacnaackas» KemepoBckas 06-
149. |p. Pacnaackui (OO0 «EBpasXonauHr») nacTs 2003 MK, MKO
MAO «Pacnaackas» KemepoBckas 06-
150. |w. Pacnaackas (OO0 «EBpasXonauHr») nacTs 1973 X, DK
151 w. Pacnaackas-KokcoBas NMAO «Pacnaackas» KemepoBckasi 06- 1962 K KO
(6biBW. ToMmycuHckaa 5-6) | (OO0 «EBpasXonaunHry) nactb
152. | p. KpacHoropckui MAO «YK ,,EO>|<H|=||/| Kysbacc“» (OO0 «YK |KemepoBckas 06- 1954 T
Meuen-ManHuHr») nacTtb
- MAO «YK ,KOxHbIn Kysbaccy (OO0 «YK | KemepoBckasi 00- K, KO, T,
153. |p. Onexepacckui Meuen-MaiHuHr») nacTo 1980 K, MKOC
154. | p. CUBMprMHCKMiA MAO «YK ,,v|'O>KHbII/I Kysbacc“» (OO0 «YK |KemepoBckas 06- 1970 KC, T
Meuen-ManHuHr») nactb
155. | p. TomycuHckmin MAO «YK ,,EO>|<H|=||/| Kysbacc“» (OO0 «YK |KemepoBckas 06- 1959 oC
Meuen-ManHuHr») nacTtb
156. | w. um. Nermna MAO «YK ,,|;O)KHbII/I Kysbacc“» (OO0 «YK |KemepoBckas 06- 1953 KO
Meyen-ManHuH») nactb
157. | w. Onbxepacckas-Hosas MAO «YK ,,|;O>KHbII/I Kysbacc“» (OO0 «YK |KemepoBckas 06- 2006 DBKO
Meuen-ManHuHr») nactb
158. | w. CuBMpruHcKas MAO «YK ,KOxHbIn Kysdacc“» (OO0 «YK | KemepoBckasi 06- 2002 oC

Meuen-ManHuHr»)
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KomnaHus (B CckoOKax YKa3aH XOonguHr,

"o oTkpbITUS/

Ne Mpeonpuatune - CybbekT PO Mapka yrns
B KOTOPbIN BXOAUT AaHHaA KOMI'IaHVIFI) BOCCTAHOBIEHUA
OAO «ll. 3apeyHasn» KemepoBckas 06-
159. | w. 3aperas (OO0 «YK ,3apeyHasn“») nacTtb 1953 r
. |OAO «ll. 3apeyHasn» KemepoBckas 06-
160. | waxTtoy4yactok OKTsa6pbCKuin (000 «YK ,3apeuas») nacTs 1951 r
OAO «ll. AnekcuneBckasa» KemepoBckasi 06-
161. |w. AnekcueBckasd (000 «YK ,3apeuas‘») nacTs 1964 i
y 000 «lW/y KaparannuHckoe» KemepoBckas 06-
162. |w. KaparannuHckas (000 «YK ,3apeunasi») NacTs 2014 K
y OO0 «P. bepesoBckuin» KemepoBckas 06-
163. |p. Bepesosckuii (3AO «CTporicepeucy) nacTh H/n OC, TC, KC
164. | p. Bapsacckuii 000 «CI1 ,,EVapsaCCKoe ToBapuLlecTBo“» | KemepoBckas 06- 2006 KC
(BAO «CTtpomncepsucr) nactb
y 000 «P. MNepmsikoBCKUN» KemepoBckas 06-
165. | p. Mepmsikosckmm (BAO «CrtpoiicepBuc») nactb HIA A
OAO «P. lecTaku» KemepoBckas 06- KO, KCH,
166. |p. ecraky (BAO «CrTtpoiicepBuc») nactb 1969 KO, CC
167. |YOIP w. Ne 12 00O «LLI. Ne 12» (3A0 «CTpolicepsucy) J':z'(\:"fprBCKa” ob- Hin 'é g CTCKC;
168. |w. Bepe3soBckas AO «YK ,CeBepHbiii Ky3tacc*» JI::ZTeprBCKaﬂ ob- 1958 K
169. | w. NepBomaickas AO «YK ,CeBepHbii Ky3bacc» ﬁ:gfprBCKaﬂ 0b- 1975 K
. KemepoBckas 06- K, KC, KX,
170. |p. MMywmrHckun 00O «PoBep» nacTs H/O ocC
171. |p. NNaTbiweBckuin 00O «PoBep» Kemeposckas 0b- H/O H/O
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KomnaHus (B CckoOKax YKa3aH XOonguHr,
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Ne Mpeonpuatune - CybbekT PO Mapka yrns
B KOTOPbIN BXOAUT AaHHaA KOMI'IaHVIFI) BOCCTAHOBIEHUA
. KemepoBckas 06- K, KC, KX,
172. | p. Wernoeckun 00O «Posep» HACTE H/O ocC
173. |p. CTenaHoBCKuiA 00O «P. CTenaHOBCKWit» JI::ZT?OBCK% ob- 2010 T
174. |YOI'P OO0 «3Heprmsa-HK» |O00 «3Heprua-HK» Jfgr_reprBCKaﬂ 0b- H/O H/O
175. |w. um. [13ep>XMHCKOro 000 «3Heprus-HK» ﬁ:gbeOBCKaﬂ ob- 1935 K
176. |w. KoctpomoBckasi 000 «MMK-Yronb» ﬁ:gbeOBCKaﬂ ob- 2008 X
177. |w. YepTuHckaa-Kokcoas 000 «MMK-Yronb» JfgrfprBCKaﬂ 06- 1952 K
178. | p. BpsHckui MAO «Kysbacckas TonnmBHasi Komna- KemepoBckas 06- 2016 I
HUS» nactb
179. | p. Burorpaposckuii MAO «Kyabacckas TonnmBHasi Komna- KemepoBckas 06- 2004 1
HUS» nactb
180. | p. KapakaHokuii-FOsKHbIiA MAO «Kysbacckas TonnmBHasi Komna- KemepoBckas 06- 2000 1
HUSI» nactb
MAO «K - K -
181. | p. YepemLiaHckwii O «Kysbacckas TonnmeHasi komna emepoBckasi 06 2008 I
HUS» nactb
000 «YuacTtok KokcoBblIn»
182, pa3pe30y4yacToK L. (000 «YK «MpOMbILINEHHO- KemepoBckas 06- Hz K, KO, KC,
nm. Baxpywesa y nactb oC
MeTannypruyeckmim XonauHry)
00O «LU. byroBckasa» KeMEDOBCKAs 06
183. |w. bytoBckas (OO0 «YK "TMpoMbILLNEHHO- P 2013 K, KO, KC

MeTannypruyeckmm XonauHr-»)
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KomnaHus (B CckoOKax YKa3aH XOonguHr,
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Ne Mpeonpuatune - CybbekT PO Mapka yrns
B KOTOPbIN BXOAUT AaHHaA KOMI'IaHVIFI) BOCCTAHOBIEHUA
OAO «JlyroBoe» (rpynna KoMmnaHum KemepoBckas 06-
184. |YOI'P w. JanbHue ropsbl «TanTaKy) nacTs 2007 a
185. | YOIP w. KpacHokameHckas OAO «[lMongaHbl» (rpynna KoMnaHun KemepoBckas 06- 2006 1
«TanT3K») nactb
- - 00O «P. TangnHcknn-3anagHbiny KemepoBckasi 06-
186. |p. TanguHckun-3anagHblit (AO «TanTOKs) nacTs H/n i
000 «P. um. YepemHoBa» KemepoBckas 06-
187. |p. M. HepemHoBa (AO «TanToK>) NacTs 2010 il
188. |w. 'pamoTenHckas 00O «LW. N'pamoTenHckaa» ﬁ:'(\:beOBCKaﬂ ob- 1939 O
189. |w. lNonocyxuHckas OAO «LW. MNMonocyxuHckas» JI:?(\:TeprBCKaH ob- 1985 XK, XK
K -
190. | p. Beperosoit AO «YK KOxHas» emeposckas 00 2012 T
nactb
191. |p. MexaypeyeHckwii AO «Mexaypeybe» Kemeposckas 0b- 1964 KC, OC, CC,
nactb T
192. | w. AHTOHOBCKas AO «LL. AHTOHOBCKas» szrfprBCKaﬂ 0b- 1998 K
193. |w. BonblueBnk AO «lU. BonblueBuk» JI::ZTeprBCKaﬂ 06- 1954 MK, MKO
194. |w. Yeanbhas AO «YK Cubunpckas» J':Z:'fbpo'z‘c'(a” 0b- 2016 I, K, X
195. | p. bByHrypckun-CeBepHbi OO0 «P. byHrypckumn-CeBepHbliny szrfbpomkaﬂ 0b- 2005 T
196. |p. EBTUHCKMIA 00O «P. EBTMHCKMI HOBbINY Kemeposckast 06- H/g O
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p. 3agybposckuin (B TOM

197. |yucne ObiBLLU. OO0 «P. 3agybposckuin Hosblny Kemeposckas 00 1994 O
y nactb

p. benopycckuin)

198. |p. Kanvakckunn-1 000 «P. Kanyakckmn-1» szrfbpoml(aﬂ ob- 1986 b
y . |3AO «ll. benosckas» / KemepoBckas 06-

199. | p. KapakaHcknmn-3anagHbin 000 «KapakaH-VHBecT» nacTs 2010 O
200. |p. Kuitzacckuit 000 «P. Kuitzacckuii» ﬁ:gbeOBCKaﬂ 06- 2014 T, TC
201. | p. Kopyakonbckum AO «Ky3HeLKMHBECTCTPOM» ﬁzzlfbposcmﬂ ob- 2004 T
202. | p. KpacHobpoackuin KOxHbin | OO0 «P. KpacHobpoackuin KOxHbIN» szrfprBCKag 0b- 2011 T
203. | p. OkTAGpUMHCKMI AO «P. OKTAGPUHCKMA» ﬁ:gTebPOBCKaH ob- H/g CC
204. | p. MoaropHbii OO0 «3Heproyronb» ﬁZlﬂTeprBCKaﬂ ob- 2011 T
205. [P Tamburcium (8 T? MAC® 1 500 «HBecT-Yrnectbim Kemeposckas ob- 2007 I, KO, CC,

y4acCToK AKTaLLCKUN) nactb KCH, K, KC
206. | p. Taiinenckuii 000 «lU. Taiinenckas» J':Z:'TeprBCKa” ob- 2016 K, KC, T
207. |p. Tpyoapmenckmin-tKOxHein | OO0 «P. Tpyaapmencknn-KOxXHbIn» ﬁzrfprBCKaﬂ 0b- 2017 O
208. |p. KoTuHckmit 000 «YK ,Cu6Koyn“» Kemeposckast 06- 2010 ar

nactb

209. |w. Anxepckada-tOxHas 000 «O3Y Ne 3 w. Anxepckaa-tOxxHaa» Kemeposckas 0b- 2004 K
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No MpeanpusiTie KOMI‘IaHVIFIV(B ckobKax yKasaH XOSAVHT, Cy6uext PO "o oTkpbITUS/ Mapka yrms
B KOTOPbI BXOANUT AaHHasi KOMMNaHWs) BOCCTaHOBNEHMS!
210. |w. AO «P. UHckoit» AO «P. VHcKoit» Kemeposckasi 0b- 2011 il
nactb
y y K 6-
211. |w. Kblpranckas AO «LW/y TangmHckoe-Kblpranckoe» H:ZbeOBCKaH ° 1989 r
K -
212. |w. TanguHckasa-KxHas AO «lW/y TanguHckoe-KOxHoe» nngeprBCKaH 06 2009 r
213. |w. KDBbunenHas 000 «LlW. KO6bunenHasa» ﬁ:rTebPOBCKaﬂ ob- 2016 XK
YOI'P OO0 «Pecypc»
(yvacTku Kbipramckmi- KemepoBckas 06- O, ar,r,
214. CpeaHun, OTBanbHbLIN- 000 «Pecype» nacTb 2014 KO
FOxHBbIN Ne 2)
H/o — HeT AaHHbIX;
p. — paspes;
L. — LWaxTa;

p/y — paspesoynpasneHue;

W/y — waxToynpaBneHue;
YOI'P — y4acToK OTKPbITbIX FOPHbIX paborT;
YTMI'P — y4yacTok Nog3€eMHbIX rOpHbIX paboT.
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1.2 O6oraweHue yrnsa

1.2.1 Buabl NpoayKLMM U OCHOBHbIE TEXHONOIMMMn

Ansa ynydweHnsa kavecTtBa yrns NpUMEHSITCS npouecckl oborawennda. OboraleHune
yrna npegcraBnsieT cobor COBOKYNHOCTb METOAOB M MPOLIECCOB, B pe3ynbTaTe KOTOPbIX
NPOUCXOANT COKpaLleHne coaepXaHusi NpuMecen B yrne.

B npouecce oboraweHuns yrna obbivHO nonyyaroT ABa npoaykTa [23]:

- KOHUEHTpaT (HN3KO30JbHbIN, ManoCepHUCTLIN);

- XBOCTbI (OTBasibHbIE) N UHbIE OTXOAbl OBOoraLeHus.

KoHueHTpaT npeacTtasnseT cobon NpoayKT, KOTOPbIA COOEPXKUT NOBbILLEHHOE KOSnye-
CTBO MOSIE3HON0 KOMMOHEHTA MO CPpaBHEHUIO C A0OLITON rOPHOM MacCon. XBOCTbl KOHEYHbIE
(oTBanbHbIE) NpeacTtaBnAlT cobor NpoayKT oboralleHus yrid, B KOTOPbIA nepexoauT
bonblas YyacTb nopodbl U BpeaHblX npumecen. OCTaTOYHbIN Yrofb COOAEPXKUTCHA B XBOCTaX
B TAKOM KONMYecTBe U hopme, YTO ero U3BredYeHne nNpu TEXHONOMNN, NPUHATON Ha LaHHON
oboraTutensHon habpurke, SKOHOMUYECKN HelenecoobpasHo [24].

Kpome Toro, B npouecce oboraweHnss opmMupyeTcsi NPOMEXYTOUHbIA MPOAYKT —
nNpoaykT oborawleHnsa yrnsi, B KOTOPOM COAEpXaHue CPOCTKOB yrnsi 6onee BbICOKOE, YeEM
B UCXO4HOM nuTaHwum [25]. o cogepxaHuio BpeaHbIX NpUMecen NPOMEXYTOYHbIA NPOOYKT
3aHUMAaET MOoroXeHNe Mexay KOHUEHTpaTOM U XBOCTamu. B aanbHenwemM npoMexyTOYHbIN
NpoAayKT MOXeT noAaBepraTbCcsa nocnegytowemMmy oboralleHuo UM UCnosib3oBaTbCs B Kadve-
CTBE 9HepreTn4eckoro Tonnmea.

BbigenstoT gBe OCHOBHbIE rpynnbl cnocobos oboraiueHus yrns [26]:

- [PaBUTALMOHHbIE — CMNOCOObI, OCHOBAHHbIE HA pa3nnyMM NAOTHOCTEN YrMis U Nopo-
Abl B pasgenstowien cpeae. PasgeneHne mnHepanoB NponsBOAUTCA B XXMOKOW cpede — BO-
A€ UM MUHeparnbHbIX CycneH3nsix (Mokpoe oboralleHne) nnm B Bo3ayLIHOW cpeae (nHeBma-
TMyeckoe, unu cyxoe, oborawieHme). Mokpble rpaBUTaUMOHHbIE MEeTOAbl OboralleHnst BKo-
yalT B cebs cnefgyowme cnocobbl: oTcaaky, oboraweHne B TAXENbIX cpenax, oboraweHue
B HaAKMOHHO Tekyllem noTtoke. Cyxue rpaBuTaLMOHHblE MeTOoAbl oboralieHns NpoBoaATCA
B MHEBMAaTMYECKNX OTCAA0YHbIX MaLlUMHAX, CyXUX NIOTKax N KOHLEHTPALMOHHbIX cTonax [24];

- bnoTaumoHHble — cnocobbl, OCHOBAHHbIE HA Pa3nMYUAX B CMa4MBaeMoCTu Yrnis U
nopofbl. [laHHble cnocobbl 0ObIYHO NPUMEHSOTCA ANa oboralleHss Mernkux KnaccoB yriemn
(meHee 0,5 mm) [26].

Kpome ykasaHHbIX MeTogoB oboraleHus, BO3MOXHO NpUMEHEeHue cneuunarnbHbIX Cno-
coboB, Takmx Kak anekTpuyeckas cenapauusi, MacnsHas arromepauus, marHuTHoe obora-
weHue n 1. o. OgHako nogobHble meToabl oboraleHns yrnen NpUMEHSsIOTCSA LOBOSbHO pea-
KO.

1.2.2 O6bemMbl oborawieHuns yrns

Mo paHHbIM MuHaHepro Poccuu, B 2015 r. o6bem nepepaboTku yrna Ha oboraTuTenb-
HbIX dpabpukax coctasun 180,0 MaH T (B 2016 1. — 184,8 MAH T [27]), 13 HUX 87,8 MNH T
NPULLNOCh Ha Yroflb ANA KOKCoBaHMA [28], a ocTanbHOe — Ha KaMeHHbIN 3HepreTuyeckui
yronb 1 aHTpauut. bypbin yronb B Poccun npaktnyeckn He oborawaetcsa: B 2010-2012 rr.
ob6bembl oboraweHuns Byporo yrna coctasnanm meHee 0,7-0,9 MnH T/r .
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Ecnn cooTHecTn o6bembl oborawieHns yrns ¢ oobemamm gobblum (No gaHHbIM Poc-
ctata [29]), To okaxeTcs, 4yto B 2015r. oboraweHuno nogseprnocb 106 % gobbitoro B
TOM Xe rogy yrnsa Ons KOKCOBaHMsA (MO BCEW BMAMMOCTM, npesbieHne otmeTkn B 100 %
cBsA3aHO c oboraweHnem yrnd, oobbitoro B npeabliaywem, 2014r.) n 43 % pobbitoro B
TOM Xe roy KaMeHHOro 3HepreTUYeCcKoro yrnga n aHTpaumTa.

1.2.3 YrneoboratutenbHble npeanpusatna Poccuun

O6oratutenbHble (abpukn — NPOMbILNIEHHbIE MNPEaNPUATUS, BKOYaloLWmne COBO-
KYNMHOCTb COOPYXEHWUA C MOMELLEHHbIMU B HUX NOArOTOBUTENbHBIMU, OCHOBHBIMW 1 BCMOMO-
ratenbHbIMM annapatamu gns oboralleHus yrns, cknagamu Ons XpaHeHUs UCXOOHOro Chbl-
pbsi U NPOAYyKTOB oboralieHus, ceTaMmm BoOOo- M BO3QYXOBOAOB, BOLHO-LLNIAMOBOrO X035M-
cTBa. B 3aBncumocTn oT xapaktepa u Buaa oboratuTenbHble Npouecchbl 4ensTCsa Ha: Apo-
OGMNBbHO-COPTUPOBOYHbBIE, FPaBUTALUMOHHbIE, (DNOTAUMOHHbIE N Pabpukn ¢ KOMOMHMPOBAH-
HbIM npoueccom [24]. IHbiMM cnoBamu, 3TO CBA3YOLLIEE 3BEHO MexXay notpebutenammn m yr-
nepoGbiBatowmMMn KomnaHmamn. OboratutenbHble Gabpukn MNO3BONSAT YBENWYUTL NpU-
ObINbHOCTb AOOLIYK YIS, Tak kKak habpukm MoryT npMHMMaTb Ha oboralleHne yrosib HA3KOro
KayecTBa.

BblgenstoT cneayowme Tmnbl oboratuTenbHblX habpuk:

- UHOusUOyarsnbHble obo2amumerbHble abpuku (O®), KOTOpblE UCNOMbL3YTCA AN
oboralleHna yrrnen ogHoN WaxTbl U TEPPUTOPUANbHO CBA3aHbI C HEW;

- epynnosbie obozamumerbHbie ¢habpuku (FOP), koTopble Ucnonb3ytTcs ana obo-
ralieHus yrnem HecKomnbKUX LWaxT U TeppuTopmanbHO CBs3aHbl C OOHON U3 LLAXT;

- yeHmparsbHble oboecamumersibHble habpuku (LHO®), koTopble MUCNOMb3YTCA ANd
oboralleHns yrnen HeCKOSbKUX LWAaxXT U TEPPUTOPUANbHO HE CBA3aHbl C HUMWN.

O6bem nepepaboTkn yrna Ha oboratutenbHbix ¢abpukax B 2015r. cocraBun
180 MnH T, YTO Ha 7 MAH T 6onblie, Yem B 2014 r. [28].

K Hauwany 2017 r. B Poccun HacumtbiBaeTca 61 kpynHas oboratutenbHas dabpuka
(cm. Tabnmuy 6), U3 KoTopbIxX 27 BblnNn BBeAeHbI B akcnnyatauuto B nepuog ¢ 2000 r. KameH-
HbIA KOKCYIOLIMNCS yronb noasepraeTtcs oboraweHuto Ha 32 dhabpukax, KaMeHHbIN aHepre-
TMYecknn — Ha 28 dabpukax, aHTpauuT — Ha 5 ¢abpukax, 6ypbii yrons — Ha 1 dhabpuike.
MowwHocTb oboratTuTenbHbIX habpuk 06blMHO cocTaBnseT A0 9 MNH T/r, 3TOT ypPOBEHb npe-
BblLLEH TONbKO Ha Pacnaackon oboratutensHon gabpuke (15 mnH T/r).

Hanbonee wunpoko pacnpocTpaHeHa TEXHOMOrMsa TsKenocpeaHoro oboraleHns —
oHa npumeHsieTca Ha 40 dabpukax u3 61. OboralieHne oOTcagKkon OCyLEeCTBAAeTCcs Ha
25 habpukax, pnotaumen — Ha 18 dabpukax, cnvpanbHble cenapaTtopbl NPUMEHSAIOTCA Ha
12 dpabpukax, a MeToapbl cyxoro oboralleHns — Ha 2 pabpukax.

PbIHOK oGoralleHHOro yrist MOXXHO OXapakTepu3oBaTb Kak OPUEHTUPOBAHHbIN Ha 3KC-
nopT, YTO NoaTanknuBaeT KOMMNaHUU yBenuunBaTb 06bembl 0boraleHms aHepreTUYecknx yr-
nen. MmpoBow pbIHOK AMKTYET onpeaeneHHble TpeboBaHUs K napameTpaMm Yyrism, B pesyrib-
TaTe yero oboralleHne — rnaBHbIA CNOcob nNpeBpalleHns yris B NPOAYKT, NPUrogHbIn NS
npodaxu no Gornee BbICOKMM LeHaM, a Takke OguH u3 crnocoboB ANs KOMMAHUU CHU3UTb
CBOK 3aBMCUMOCTb OT nepenagoB Ha pbiHKe. OgHAKO Ha BHYTPEHHEM pbliHKE Cnpoc Ha 060-
raweHHbIN Yyronb OCTaTOYHO HEBLICOK, YTO OOYCrOBMEHO KOHCTPYKTUBHO 3arioXXeHHOW cne-
umanusauuen 6onbLllen YacT 3NeKTPOCTaHUMA Ha NMPOEKTHbIE YINK, a Takke Heobxoanmmo-
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CTbIO 3HAYUTESNbHbIX BIIOXXEHUN HA MoaepHu3auuio and npuMeHeHnA oborauleHHbIX yrnel7| Ha
AJNIEKTPOCTaHUUNAX.
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Tabnuya 6 — NepeveHb yrneoboratutenbHblx habpuk B Poccun (no coctoaHmio Ha Hadano 2017 r.) 3

MeToab! MowHocTb (no oA eeopa
O6oratntenbHas ¢abpuka KomnaHus A - N B aKcnnyaTta- Bug yrna
oboraweHuns | ropHou macce) LMo

Meyopcknin GaccernH
LO® «lNevyopckasn» AO «BopkyTayronb» O, TC, o 7,1 1993 KaMeHHbIN KOKCyroLwmimncs
O® waxtbl «CeBepHaa» |AO «BopkyTtayronb» O, CC, TC 4,2 1971 KaMeHHbIN KOKCyroLwmimncs
gg;samb' «BopkymH- AO «BopkyTayronb» H/g 2,3 1954 KameHHbIN KOKCYoLWMNCs
FO® «HTMHCKan» AO «lWaxTa ,MHTayronb“» TC 4,3 1966 KaMeHHbIN aHepreTu4ecknn

[loHeuknn 6accenH
LIO® «I'ykoBckasi» Sm?q? «lOxHas yroneHas komna- TC 4,8 1963 AHTpauuT
Od «ObyxoBckasa» OAO «LY ,,06yxoBckasa“» O, TC 3 1978 AHTpauut
LO® «Lonoxosckasa» OO0 «Pocrosckas yroneHas 0] 1,2 1964 KaMeHHbIN KOKCyroLwmincs

KOMMaHus»
KOxxHO-Ypanbcknin 6accenH

O® KopkuHckoro paspe- |OAO «YenabuHckas yronbHas c 1 (ouerka) 1963 Bypbii
3a KOMMaHus»

"opnoBckui 6accenH
O® «JluctBsiHCKaa» AO «Cunbupckum AHTpaunT» TC 2 1982 AHTpauut
O® «JluctBsiHCKaga-2» AO «Cunbupckun AHTpaunT» TC, CC 1,9 2007 AHTpauuT

KysHeukuin baccenH
O® «Baxpywesckas» OAO «YK ,Kyasbaccpaspesyronb“y» TC 2,5 1969 KaMeHHbIN aHepreTn4eckni
O® «KpacHobpoackas- OAO «YK ,Kyasbaccpa3spesyronb“y» ) 3 2011 KaMeHHbIN KOKCyroLwmiics

KOKCOBaga»

9 Tabnuua coctaBneHa no gaHHbIM ﬂpe,D,I'IpI/IFITI/IIZ yFO.l'IbHOIZ NPOMBbILLUJTEHHOCTH.
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lNpodomkeHue mabnuubi 6

MeTogpl MoLuHocTb (no oA BeOAA
Ob6oratutenbHas dabpuka KomnaHwus A - . B 3Kcnnyarta- Bug yrns
oboralleHnsi | ropHoi macce) Lo

Od «KantaHckas- B . .

OAO «YK ,Kysbaccpaspesyronb“» TC 3 2015 KameHHbIN aHepreTn4ecknm
HepreTnyeckan»

® «b -

OO «baqarckas OAO «YK ,Kysbaccpaspesyronb“» | TC, CC, ® 3 2008 KaMeHHbIN KOKcyroLwmmncs
KOKCOBasi»
O® «bavaTtckas- « y y

OAO «YK ,Kyasbaccpa3spesyronb“y» TC 3,5 2003 KaMeHHbIN aHepreTu4ecknn
3HepreTnyeckasn»
O® «Kepposckasn» OAO «YK ,Kysbaccpaspesyronb“» TC 6 1982 KaMeHHbIN aHepreTu4eckni
LO® «Kysbacckasa» MAO «HOxHbIN Ky3baccy TC, CC, O 7,5 1990 KaMeHHbIN KOKCyroLwmimncs
LOD «Cnbupb» MAO «HOxHbIn Ky3baccy TC,0, 0 6,6 1974 KaMeHHbIN KOKcyroLwmimncs
O® «KpacHoropckasi» MAO «HOxHbIn Ky3baccy 0,0 2,8 1950 KaMeHHbIN KOKcyroLwmmncs
FO® «TomycuHckan» MAO «HOxHbIn Ky3baccy 0,0 2,7 1954 KaMeHHbIN KOKcyroLwmimncs
idl:mp»aspesa «Cubnprun- MAO «HOxHbIN Ky3baccy TC 1,1 1993 KaMeHHbIN aHepreTn4eckni
O® waxtbl M. Knpoea |AO «CY3IK-Kysbaccr O 8 1955 KameHHbIN KoKcyowmnincs
S:l;uaXTbl «Komcowmo- AO «CY3K-Kyabacc» 0] 3 1961 KaMeHHbIN KOKCyroLwmimncs

1,9 (go ocy-
O waxtel «Tloneicaes- AO «CY3K-Kyabacc» TC tHecTBrnAoLWen- H/n KaMeHHbIN KOKCyroLwmics
ckas» CSl PEKOHCTPYK-
L)

O® waxToynpasneHus
«TangunHckoe- AO «CY3K-Kyabacc» TC 3 H/n KaMeHHbIN aHepreTn4eckni
3anagHoe»
Od «MaTiowmnHcKaa» 00O «Paspes ,bepesoBckun“» TC 4,8 2012 KamMeHHbI aHepreTu4eckmi
O 000 «CI1 ,bapsacck | OO0 «CI1 ,bap3sacckoe ToBapu- TC 2 2009 KaMeHHbIN KOKCYHOLLMACS U

o€ TOBapuLLECTBO“»

LEeCcTBO“»

3HepreTn4eckum
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lNpodomkeHue mabnuubi 6

MeTogpl MoLuHocTb (no oA BeOAA
Ob6oratutenbHas dabpuka KomnaHwus A - . B 3Kcnnyarta- Bug yrns
oboralleHunsi | ropHoi macce) Lo
O® paspesa LecTtakn OAO pa3spes «Lectakm» TC 1 2007 KaMeHHbIN KOKCyroLwmimncs
O® waxtbl Ne 12 OO0 «laxTta Ne 12» O 1 1964 KaMeHHbIN aHepreTn4ecknn
O® Pacnapgckas 3A0 «O® ,Pacnaackaa“» TC, CC 15 2005 KameHHbIN KOKCyoLWmMncs
LO® «KysHeuoBckan» OAO «HOxkysbaccyronb» 0,0 6 1966 KaMeHHbIN KOKCyroLwmimncs
LO® «AbBaweBckas» OAO «HOxkysbaccyronb» 0,0 5,4 1962 KaMeHHbIN KOKcyroLwmimncs
Od 3CMK AQ «EBPA3 ObrepuHerHbIn , H/Q H/A KaMeHHbIN KOKCyloLwmimncs
3CMK»
OD «JlnctBskHaaA» 3A0 «O0 JlncteskHas“» O 6 2007 KameHHbIN aHepreTn4ecknm
Od AO «YepHuroeeu» |AO «YepHuroseu» TC 6 1976 KaMeHHbIN aHepreTu4ecknn
O® «YepHurosckas- AO «UephuroseLy Win 45 2012 KameHHbIn svHeprequeCKMM
KokcoBas» N KOKCYHOLLMINCS
LO® «UWenpyxuHckas» | 3A0 «Tonnpom» TC, CC 3,5 2009 KameHHb 31-' SpreTrieckni
N KOKCYHOLLMICS
Od «KokcoBas» 3A0 «Tonnpom» O,CC, o 2 1961 KameHHbIN KOKCYoLWMnCs
Od «TanbuHckas» 3A0 «Tonnpomy» O, 1,3 1953 KameHHbIN KOKCYoLWMNCS
O «MexaypeyeHckas» |OAO «Od ,MexaypedeHckan“» TC, ® 6,2 2005 KameHHbI SVH epreTnHeckiy
N KOKCYIOLLMACS, aHTpaumT
O® AHTOHOBCKas 3A0 «OD «AHTOHOBCKas» O, CC 4,7 2001 KameHHbIN KoKcyowmnincs
O «CnyTHMK» OAO «laxTa ,3apeyHas“» TC, CC 6 2003 KaMeHHbIN aHepreTn4eckni
O® «KaparannuHckas» OC,)O «lWaxroynpasnetue «Kapa- TC, ® 15 2015 KameHHbIN KOKCYoLWMnCs
ransIMHCKOE»
Od «Kackag-2» MAO «Kysbacckas Tonnmsras TC, O 3,6 2013 KameHHbIN aHepreTnyecknm
KOMMNaHusI»
Od «Kackag-1» MAO «Kysbacckas Tonnmsras TC 2 2010 KameHHbIN aHepreTnyecknm

KOMNaHnaA»
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lNpodomkeHue mabnuubi 6

MeTogpl MoLuHocTb (no oA BeOAA
Ob6oratutenbHas dabpuka KomnaHwus A - . B 3Kcnnyarta- Bug yrns
oboralleHnsi | ropHoi macce) Lo
TC, CC, O, y y
LO® «benosckas» 000 «MMK-Yronb» ® 6,2 1964 KaMeHHbIN KOKCyroLwmimncs
LO® «bepesoBckasi» MAO «LlO® BepesoBckasa» TC,0, 0 4 1969 KaMeHHbIN KOKCyroLwmimncs
Od «CeBepHasa» OAO «YK ,CeBepHbin Kyabacc*» O,CC, o 3 2006 KaMeHHbIN KOKcyroLwmimncs
O «AHxepckasny 000 «OD ,AHxepckasn“» 0,0 2,2 1954 KaMeHHbIN aHepreTu4ecknn
QY 00O «Poeep» 000 «Posep» TC 1,8 2006 KameHHbIn
MuHycuHcknn BbaccenH
(0] K-
000 «CY3 000 «CY3K-Xakacusa» TC 7 1975 KaMeHHbIN aHepreTu4ecknn
Xakacusa»
O® CrenHoro paspesa |AO «Pycckuin yronb» O 3,5 2011 KaMeHHbIN aHepreTu4ecknn
OnoHb-LLUnbupckoe mectopoxgeHue

y OO0 «TyrHymnckast oboratuTenb- . y

O «TyrHynckaa» TC 9 2009 KaMeHHbIN aHepreTu4eckmm
Hasa dpabpukar
YepemxoBckuin 6baccenH
LIO® «KacbaHoBckas» :)gg»«KOMHaHMH ,Bocrenty- TC, O 3 (oueHka) 1979 KaMeHHbIN aHepreTn4ecknn
FOXHO-AKyTCKMIM BaccenH
O® «HeproHrpnHcKkasi» AO «XK ,AkyTyronb“» TC, ® 9 1985 KaMeHHbIN KOKCyloLwmics
(OJORC) -
a3 TIBTUHCKOTO paspe AO «XK ,AkyTyronb“» TC, CC 2,7 2012 KaMeHHbIN KOKCyroLwmiics
O® «NHarnmHckaa-1» 000 «YK ,Konmap“» TC 3 2016 KameHHbIN KoKcyowmincs
OnoHb-LLUnbunpckoe mectopoxaeHue

y OO0 «TyrHymnckast oboratutenb- . y

O® «TyrHyrnckaa» TC 9 2009 KaMeHHbIN aHepreTn4ecknn
Hasa dpabpukar
BypeuHckun 6accenH

O «YernombiH» | AO «Ypranyrorib» | TC | 6 2013 KameHHbI 3HepreTuyeckuii
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OkoHyaHue mabnuubl 6

o BBOOA
MeToabl MoLuHocTb (no
Ob6oratutenbHas dabpuka KomnaHwus . B 3Kcnnyarta- Bug yrns
oboralleHusi | ropHow mMacce)
Lo
oy-22 AO «Ypranyronb» TC 1.8 1968 KaMeHHbIN aHepreTn4ecknn
PasgonbHeHckun 6accerH

OY waxtoynpasnenuna |AO «LWaxToynpasneHwue ,BocTou- y y
ynp ynp C 1 2009 KameHHbIN aHepreTn4ecknm

«BocTo4yHoe»

Hoe"»

MpumeyaHne — YkasaHbl pabpukm C MOLLHOCTbIO 1 MNH T/r 1 BbILE.

H/p — HeT AaHHbIX;

TC — oboraweHune B TSXKENbIX cpenax;
CC — oborawyeHune cnnparnbHbIMK cenapaTopamu;

O — oTcagka;
O — donoTaums;

C — cyxoe oboralleHue;

OY — oboratntensHas yctaHoBKa.
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1.3 OCHOBHbIE 3KOsIorM4Yeckme npobnembl A00bLIYM N oboraweHus
yrns

MNbineHve

B npouecce oTKpbITON U NOA3EMHOM JO0bIYM YIS, @ Takke nNpu ero oborailieHum npo-
ncxoant obpasoBaHMe HEOPraHWMYECKOW Mbifn, YacTuLbl KOTOPOW yneTyuyMBalTCs B aTMO-
cepy. Bbibpocbl HEOpraHMYECKOWM NbIIM OTHOCATCS K rpynne HeopraHM3oBaHHbIX Bblgene-
HUW, KOTOPblE OCYLLECTBAATCA CO 3HAYUTESbHBIX TEPPUTOPUN.

3arpsasHeHne BO3dyxa B panioHe NpeanpusiTuii YrofibHOW MPOMbILUNIEHHOCTU 3aBUCUT
OT KIIMMaTUYeCKUX U FOPHO-reosiormM4ecknx ycnosuin. Hanpmmep, npu cyxom KOHTUHEHTanb-
HOM KnunmaTe, 0COBEHHO NMPU CUMbHbLIX BETPax, CO34alTCsa YCrOBUA ANA MHTEeHcMduKaumm
NOCTYNSIEHUS B NPU3EMHbIE CIIoM aTMocdepbl U NepeMeLLeHnsa B HUX MNbinn. YXXe npu cKkopo-
CTW BeTpa 2 M/C cyxad Mblflb CAYBaAETCA N NEePEeHOCUTCA Ha 3HayuTemnbHble paccTosiHus. Po-
CTy BbIOPOCOB MbINN B aTMOC(epy Takke CnOoCOBCTBYET COOPYKEHMUE BbICOKMX OTBasoB, Mo-
CKOJbKY CKOPOCTb BeTpa yBeNnuinBaeTcs no Mepe pocta ux BbicoTbl [30].

Bcero npun pobbide n oboraweHun yrnsa B 2016 r. B Poccun B BO34yX NOCTYNUIIO
58,4 TbIC. T NbINK, 4TO coctasnseT 0,15 kr nbK/T AobbiToro yrnga [31].

CamoBo3ropaHue yrns

KameHHble 1 Bypble yrnn B onpeaeneHHbIX YCIOBUAX XapaKTepuayTCs CKIOHHOCTbIO
K camoBo3ropaHutio. CamoBo3ropaHve nNpuBOAUT K BblAeNeHU0 B aTMocdepy OKCUMAOB yrrie-
poaa, cepbl, a3oTa 1 Apyrux 3arpsasHaoLwmx sewects. CaMmoBo3ropaHme MoxeT NPpOUCXO4UTb
B BblpabOTaHHOM MPOCTPaHCTBE WaxT (Nog3eMHble noxapbl), B paspesax 1 NopoaHbIX OTBa-
nax. MNMpwu cknagmMpoBaHMn yrng camoBO3ropaHve MoXeT BbITb C NIerkocTblo NpefoTBpaLLeHo.
OpHako npegoTBpaTUTb CaMOBO3ropaHue YrofibHOW Mbifiv, pa3MeLLEeHHON B oTBasniax BMecTe
C NyCTbIMWN NOpPoAaMU, ropasfo CrioXHee.

BblaeneHue meTtaHa

[Mpy BCKPbITUM YronbHbIX MNacToB, NPOBEAEHUM NPOXOOAYECKMX U OYUCTHBIX paboT B
LaxTax MOXeT MPOMCXOaUTb AMUCCUA MeTaHa, KOTOPbIA 3aTeM YHOCUTCH MO BEHTUMSLMOH-
HbIM BblpaboTkam B aTMocdepy. Takum e 06pasoM MOXET NPOMCXOOUTb AMUCCUSA N APYTUX
razoB — COy, H,S, SO,, apomaTtunyeckmx yrnesogopogos [30].

Bcero npu pobbide n oboraweHun yrns B 2016 r. B Poccun B BO34yX MNOCTYNUIIO
879,5 TbiC. T yrnesodopoaoB (MpenmyLLeCTBEHHO MeTaHa), 4To coctasnseT 2,28 kr CyH,/T
pobbiToro yrna [31].

BbiGpochl OT ABUraTenemn n KOTenbHbIX arperaToB

Ha npeonpuaTtnax yronbHON NPOMbILWIIEHHOCTU AeACTBYeT BOnbLIOEe KONNMYECTBO OBU-
ratenbHbIX, KOTEMbHbIX U 3NEKTPOreHepUpYLNX YCTAaHOBOK, KOTOpble B npouecce paboThbl
BblAENAOT BbIXIIOMNHbIE rasbl (OKCUAb! yrnepoaa, asota u cepbl U T. 4.) 1 caxy [30].

Bcero npun pobbide n oboraweHun yrns B 2016 r. B Poccun B BO34yX NOCTYNUIIO
10,4 tbic. T SO,, 36,0 Thic. T CO, 18,8 TbIiC. T OKCMAOB a30Ta, 4To coctasnsaeT 0,03 kr SO,/T
po6biToro yrnsa, 0,09 kr CO/T gobbiToro yrns, 0,05 kr NO,/T gobbitoro yrns [31].

MN3meHeHne BOOHOro pexuma

Hannune nogsemMHbIX U MOBEPXHOCTHbLIX BOA MPU CTPOUTENbCTBE W SKChfyaTauun
pa3pes30B U WaxT MOXeT NpMBOAUTL K AedopMaumm ropHbiX BelpaboTok. Beneacreue atoro
CHMXaeTCa NMpoM3BOAUTENBHOCTL 0O0pPYAOBaHMSA, YCNOXHAETCA NPOU3BOLACTBO OYpOB3pbLIB-
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HbIX paboT. [na peweHns gaHHOW Npobrnembl NPOBOAUTCS OCYLUEHME MECTOpOXAeHun (ne-
PEHOCATCS NOBEPXHOCTHbIE BOAOEMbI U BOAOTOKN) N BbINONMHAKTCA MEPONPUATUS NO 3auTe
rOPHbIX BbIPAabOTOK OT 06BOAHEHUS X NOA3EMHbBIMU BOAAMM.

B pesynbTtaTte ecTeCcTBEHHbIN pexnm noa3eMHblX Bo4 Hapywaetcs. [Mpn aTom 3anachl
NoA3eMHbIX BO[ COKpaLLalTCHA, a COCTOSIHME M Ka4eCTBO NMOBEPXHOCTHLIX BOA YXyAllaeTcs.
Ha 3HaunTenbHOM nnowagn MecTtopoxaeHust obpasyeTca AenpecCuoHHasi BOPOHKA.
Ha noBepxHOCTW 3eMnn HapyLLUEHUsI COCTOAHNA BOA NPOSIBIISAIOTCA B NMOSIHOM OCYLLUEHUN 3a-
OOMNOYEHHbIX Yy4aCTKOB, YMEHbLUEHMM 3anacoB BOL B MOBEPXHOCTHbIX BOAOEMAax M BOAOTO-
Kax, OCylleHMM KonogueB M Hernybokux BOA03abOPHbLIX CKBaXWH, UCCAKAHUN MCTOYHMKOB,
HebonNbLUMX pyyYbeB N peyek. [Npn npekpalieHMn OTKayek B CBA3N C 3aBEPLUEHWMEM TOPHbIX
paboT co BpeMeHeM OENpPeCCUOHHbIE BOPOHKM MCYE3Al0T U PEXUM NOA3EMHbIX BOA BOCCTa-
HaBNMBaETCs, HO BOCCTAHOBMNEHNE peXnma N COCTOSIHWE BOA 3aBUCAT OT mMacluTaboB Hapy-
LLUEHWIA.

Kpome TOro, nHumnbTpaumnsa Bog B OCHOBaHUM OTBASIOB U XBOCTOXPAHUNULL, NPUBOANT,
Kak npaBumno, K NoAbeMY YPOBHS IPYHTOBbIX BOA M 3abonadnBaHunio npunerarLwen TeppuTto-
PUK MO KOHTYPY 3TUX COOPYKEHUN.

3arpsisHeHne NOBePXHOCTHbLIX U TPYHTOBbIX BOA

[MoBEepXHOCTHbIE N TPYHTOBbLIE BOAbI, NMonagas B CUCTEMY APEeHaXHbIX KaHaB, BOAOO-
COOPHMKOB M KOSMEKTOPOB Ha LLaxTax, pa3pesax, oTBaniax u XBOCTOXpaHUNuwiax, 3arpssHs-
IOTCS B3BELLUEHHBbIMU BeLLeCTBaMU U PasfiNYHbIMU XUMUYECKUMU COeaUHEHUsSMN (HedbTenpo-
AYKTaMW, HUTpaTtamun, HATpUTamMu U 1. 4.). byayyun cbpolleHHbIMM B BogOEMbl Be3 O0SKHOM
OYUCTKM, 3arpsi3HEHHble BOAbl OTpUUATENbHO BO3L4EWUCTBYHOT Ha ¢nopy u cayHy noBepx-
HOCTHbIX BOf, a Takke Ha priopy N dpayHy JIeCHbIX U CENbCKOXO3SANCTBEHHbIX Yrogun OKpYy-
XawLwmnx TeppUTOPUA, yXyalwass CaHUTapPHO-TUTMEHNYECKNE YCOBUS MECTHOCTU. BO MHOrmx
cnyyasx Takume BoAbl TPebyrT OOMOMHUTENBHON OYUCTKM nepen cOpOCOM B €CTECTBEHHbLIE
BOOOEMbI UM BO3BPATOM B TEXHOMornyeckuin npouecc [30].

Bcero npu gobbive n oboraweHnn yrna B 2016 r. B Poccnn B BogHble 06BbeKTbI BbIno
cbpoweHo 437,6 MIH M° CTOYHBIX BoAd, 4YTO cocTtasnseT 1,14 Me/T nobbiToro yrmns. W3 Hux
nUWb 77,3 MIH M° BbIN0 HOPMATVBHO OYMLLEHO, a elle 27,1 MAH M — HOPMaTUBHO YKCTbIE
6e3 ouncTkn. OcTtabmecs 333,2 MH M* CTOuHbIX Bof, (76 % OT o6bema BceX COPOLLEHHbIX
Boa) Obinn 3arpsisHeHHbIMU. VX HUX 209,0 mnH M° Bbinu HegoCTaTOYHO OYULLEHbI, a eLlle
124,2 mnH m® BoobLLe He nogsepranucs oumnctke [31].

U3bATUe 3emenb n obpa3oBaHMe OTXO40B

Mpw cTponTenbCcTBE NPEANPUATUIA YTONbHOW OTpacnn, ocCoO6eHHO pa3pes3oB 1 OTBAsOB,
N3MEHEHNAM MNOABEpPrarTCA 3HauYuTemNbHbIE Yy4acTKM 3eMHOW MOBEPXHOCTU. B yacTHoCTw,
npoucxoguT yaaneHne NOYBEHHOro NOKPOBA, COKpalleHue Nowagen CerlbCKOXO3SNCTBEH-
HbIX U NECHbIX YrOAUN, YHUYTOXEHME pacTUTENbHOro Nokposa. [Ana komneHcauum nogobHoro
yuiepba nocne 3aBepLUeHUs ropHOAO0ObIBaOWMX paboT HapyLUeHHble 3eMin OOMKHbI NoAa-
BepratbCs BOCCTaHoOBUTENbHbIM paboTtam [30]. B yacTHoCcTK, OTBanbl NycToM nopoAbl Mo
BO3MOXXHOCTM AOSMKHbI OblTb MCMOMb30BaHbI A 3aKnagku BblpaboTaHHOrO NPOCTpaHCTBa.
B OTHOWeEHMM ocTaBLUMXCA NOCcne 3aknagku OTBanioB OOSMKHA NMPOBOAUTLCA TEXHMYEcKasi U
buonornyeckas pekynbTMBauns.

Bcero npn pobbiie n oboraweHun yrma B 2016 r. B Poccun 6bino obpasoBaHo
3236,6 MSTH T OTXO40B, MPEUMYLLECTBEHHO NPEACTaBMNEHHbIX «WHEePTHbIMW» nopodaMn —
BCKPbILHBbIMX 1 BMeLLalowmmMmm nopogamun. N3 Hux 1526,9 mnH T (47 % oT CyMMapHOM Macchl
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0OTX040B) ObINO pa3MeLLEHO BO BHELLHMX oTBanax [31], octanbHble oTxoabl 66 nepepabo-
TaHbl UM UCNOMb30BaHbl AMS 3aKnagku BblpaboOTaHHOrO NPOCTPAHCTBA LWAXT M pa3pesos.
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Pazgen 2. OnucaHue TeXHONMOrM4eCcKnx NpoLeccoB, UCMNONb3yeMbIX
B HacTosiLee Bpemsi Npu Ao6blve yrnsi u o6oraweHum yrns

B naHHOM pasgene npeacrtaBneHa MHgopmauus 0 TEXHONOMMYECKNX npoueccax, uc-
nonb3yemblX B HacTosLlee Bpemsa npu gobbive n oborawieHmm yrns B pa3buBke No TEXHOO-
r’MYyecknm atanam:

— [obbl4a yrna noa3emMHbIM cnocobom;
— J[o6bl4a yrnsa oTKpbITbIM CNocobom;
— O6oraweHue yrns.

2.1 Nobblya noa3eMHbIM CMOCOOOM
Cxema TexHONorm4eckoro npouecca ,El,06bl‘-ll/| yrmna noa3eMHbIM crnocobom npuBegeHa

Ha pUCYHKe 4, OCHOBHble 3Tanbl A0ObLIYM Yrnsi NoA3eMHbIM cnocobom — B Tabnuvue 7, uc-
nonb3yemoe obopygosaHme — B Tabnuuax 8, 9.
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1. MpoeepgeHWe rOpHLIX

BbIpaboToK
. 2. NogbLeMHO-TPAHCNOPTHLIE padoTkl
W pazpyweHHe ropHow
nopoabi
[——————————— "N — — 7 r— 1
| 1.1. Bypoetie patotw | | ﬁ‘:HSTb;i:::a e 2.2 TparcnopTvposka ropHol 2.3. T?aHCﬂOpmpt)BHa | | | I |
(Mpoxoduackue komBalHs) 23608 | Macce & 3afios {3abodHse, . | FOPHON MACCH Ha | 3. TpaHCOPTHPOBKa | 4. CknagupoBaHue
| | 1-2. Byposapsirbie padoTsi 1 " | nagHbie konselieps), konseliepHue | | TDBEPXHOCTE _f‘ = yrna 1 oTXo00B |
(BbiemMouHBE (oreedeps, ckunsi i | | FOPHOW Maccel |
| {emanku dna BypeHus) | | P nepezpyHamenu) m ) Db, | | | npouzBoAcTEA |
| ' 1 ¥ |
| 1.3. Kpennenwe (cexyuu Kkpenu) | | | |
| |
| = | i |
| 5. KonTpons ka4ecTsa yrna | | | I |
| = | i |
| 6. BeHTnAuwmA 1n aerazagywms | | I |
o | |
| | I
| 7. OcylweHune, BOACOTNWE, BOAOOTEEAEHWE W BoAOCHaDKeHWe : | : | |
L e - —_ L J
8. NpupopooXpaHHbIE TEXHONOTUK
r r- - se,e,eeeeeeeeeee e e |
| 8.1. MpegoTepalweHne 3arpR3HeHnn atmocdepHoro Boagyxa |
: 8.2, O4UCTHA CTOYMHBIX BOO :
| 8.3, ObpawerWe ¢ OTXOO0aMH NPOWIBOACTEA |
l = J
YcnoeHble 0603Ha4YeHns
MogbemHo-
TPaHENOPTHbIE PaBoTE HanpaeneHve npoW3BoAcTEEHHOrO NpoUecca
l | Moaaran TexHonoruseckoro npouecca

—————— ]

Blemka ——— Bupa pabor

{BnienmovrbIe Mawurel)) ——+— [lpumeHAemoe oBopydosaHue

PlllcyHOK 4 — Cxema TEXHOSI0rM4eckoro npouecca A06bI4n yrna noag3eMHbIM crnocobom
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Tabnuuya 7 — OcHoBHble aTanbl 406bIYM YIS NOA3EMHbIM CNOCO60M

Ne

BxoaHoi noTok

OTan npouecca
(mnoanpouecc)

BbIXxoaHOM NOTOK

OcHOBHOEe TexHorornyeckoe
obopyaoBaHue

Smucecun

Y4yacToK yrosieHoro
MECTOPOXOEHNS,
3NEKTPO3Heprug,
BoAda

[MpoBeneHue rop-
HbIX BbIpabOoTOK 1
paspyLueHue rop-
HOW nopoabl

'opHast macca ¢
Tpebyembim cpes-
HeB3BeLUEeHHbIM
pa3mMepoM Kycka,
CTOYHbIE BOAbI

Mpoxoayeckne kombariHbl,
OypoBble yCTaHOBKM,
HaCOCHble YCTaHOBKM, 3a-
psSiOHbIE MaLLVHbI, BEHTU-
NAUMOHHBIE TPYObI, MCTOY-
HUKWN 3NEKTPOIHEPrnn

BbiGpocbl (OCHOBHOM Npouecc):
METaH, Nblflb HEOpPraHn4eckas, yr-
nepoaa okcua, asoTa gnokeuna,
asoTa oKcua, cepbl AMokcua, ce-
poBOOOPOA.

COpochbl: B3BELLEHHbIE BELLECTBA,
Xeneso, HepTenpoayKTbl, HATpa-
Tbl, HATPUTBI.

OTxopabl: TBEpPAbIE KOMMYHarb-
Hble 0TX0Abl, Macna otTpaboTan-
Hble, BETOLLb NPOMAacreHHas, My-
COp CTPOUTENbHbLIN, OTpaboTaH-
Hble aKKyMynaTopHble baTapew,
UNbTPLI MacnsiHbIE, FTIOM YepPHbIX
MeTannos, oTpaboTaHHbIE NamMnbl,
BMeELLaoLLmMe Nopoabl

LTOC—LE 1N
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lNpodomkeHue mabnuubi 7

Ne

BxoaHon noTok

OTan npouecca
(moanpouecc)

BbixogHon noTok

OcHOBHOE TexHonornyeckoe
obopynoBaHue

Smucenn

11

Y4acTOK YyrosibHOro
MECTOPOXAEHNS,
3NEKTPO3HEPrns,
BOda

lMpoBeaeHue rop-
HbIX BbIpabOTOK C
paspyLueHMem no-
poa nyTem B3pbiBa

lopHast macca ¢
Tpebyembim cpes-
HEB3BELLUEHHbIM
pa3MepomMm Kycka,
CTOYHbIE BOAbI

Mpoxoayeckne kombariHbl,
OypoBble yCTaHOBKM, 3a-
psOHble MalLWHbI, CUCTEMBI
AeToHauuMn, Kpenn mexa-
HN3NPOBAaHHbIE, HACOCHbLIE
YCTaHOBKW, BEHTUNALMOH-
Hble TPYObl, MICTOYHMKN
3NEeKTPO3Heprum

BbiGpocbl (0OCHOBHOM Npouecc):
MeTaH, Nbiflb HeOpraHn4yeckas.
COpochbl: B3BELLEHHbIE BELLECTBA,
Xeneso, HepTeNpoAYyKTbI, HATpa-
Tbl, HATPUTbI.

OTxoAabl: TBEpAble KOMMYHanb-
Hble 0TX0Abl, Macna oTpaboTan-
Hble, BETOLLb NPOMAacreHHas, My-
COp CTpOMUTENbHbIN, OTpaboTaH-
Hble aKKyMynsaTopHble baTapew,
duNbTpbl MacnsHbIE, TOM YEPHbIX
mMeTannos, oTpaboTaHHbIE Namnbl,
BMeLLaloLLme nopoabl

LTOC—LE J1HN
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lMpodomkeHue mabnuubi 7

Ne

BxoaHon noTok

OTan npouecca
(moanpouecc)

BbixogHon noTok

OcHOBHOE TexHonornyeckoe
obopynoBaHue

Smucenn

1.2

Y4acTOK YyrofibHOro
MECTOPOXAEHNS,
B3pbiBYaTbIE BELLE-
CTBa, 3NEKTPO3HEP-
rvsi, Boga

lMpoBeaeHue rop-
HbIX BbIpabOTOK C
NPUMeHEHNeM npo-
XOO4YecKnx kombam-
HOB

lopHast macca ¢
Tpebyembim cpesn-
HEB3BELLUEHHbIM
pa3Mepom Kycka,
CTOYHbIE BOAbI

Mpoxogyeckne kombanHbl,
HaCOCHble YCTaHOBKW, BEH-
TUNALUNOHHbIE TPYObI, 1C-
TOYHUKWN SNEKTPOIHEPTNN

BbiGpocbl (0OCHOBHOM Npouecc):
MeTaH, Nbiflb HeopraHn4yeckas, yr-
nepopa okcua, asota ANOKCUA,
as3oTa okcua, cepbl AMokeua, ce-
poBoAoOpOa.

COpochbl: B3BeELLIEHHbIE BELWECTBA,
Xeneso, HedbTenpoayKTbl, HUTpa-
Tbl, HATPUTbI.

OTxopabl: TBEpAblE KOMMYHarb-
Hble 0TX0Abl, Macna oTpaboTaH-
Hble, BETOLLb NPOMAacreHHas, My-
COp CTpoMUTENbHbIN, OTpaboTaH-
Hble aKKyMynsATOpHble baTapew,
UNbTPLI MacrnsiHbIe, FTIOM YepHbIX
MeTannoB, oTpaboTaHHbIE Namnbl,
BMeLLatoLLme nopoabl

1.3

Y4yacToK yrosibHoro
MECTOPOXOEHNS,
3NEKTPOIHEeprug,
BOAda

KpenneHue ropHbix
BblpaboToK

YyacTok ropHon
BblpaboTKM C 3a-
KpenneHHbIMU Mo-
pogamu KpoBnu

Mpoxoayeckne kombariHbl,
Kpenu MexaHn3npoBaHHble

BbiGpocbl (OCHOBHOM Npouecc):
MeTaH, NbiSlb HEOpraHn4yeckas

LTOC—LE 1N
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lNpodomkeHue mabnuubi 7

y Otan npouecca y OcHOBHOE TexHonormyeckoe
Ne BxoaHon noTok BbixogHon noTok Amuccnn
(moanpouecc) obopynoBaHue
BbiGpocbl (0OCHOBHOM Npouecc):
MeTaH, Nblflb HeoOpraHn4eckas.
COpochbl: B3BELLEHHbIE BELLECTBA,
'opHast macca ¢ JleHTOo4HbIE 1 cKpebKoBble |Xeneso, HedTENPOAYKTbI, HUTpa-
"lopHasa macca ¢ y
TpebyembiM cpea- | KOHBEWEPbI, BBIEMOYHbIE | Tbl, HUTPUTBI.
TpebyeMbiM cpes-
HEB3BELLEHHDIM MNoabemHo- HeB3BeLUEHHbIM MaLUWHbI, CKMMbl, Nnoanas- | OTxoAbl: TBEpAble KOMMYyHanb-
2 A3MEDOM KVCKa TPaHCMOPTHbIE pa- | pa3MepoM Kycka, Hble (CKpebKoBbIe) Nepe-  |Hble 0TX0A4bl, Macna otpaboTaH-
SJ'IeKT poaHeyrvm’ 6oTbI norpy>keHHas B rpy>xatenu, opoburnku, Hble, BETOLLb NPOMAacfeHHas, My-
Bona P Py, TpaHCnopTHoe HaCOCHble CTaHLMK, UCTOY- |COP CTPOUTENBHbLIN, OTpaboTaH-
cpeacTBo HWKW 3NEeKTPOIHEPrnm Hble aKKyMynaTopHble baTapew,
UNbTPbI MacrnsiHble, FTIOM YepHbIX
MeTannoB, oTpaboTaHHbIe Namnbl,
BMeLLaloLLmMe nopoabl
"opHasa macca ¢ BbleMOYHbIe MaLLWHBbI,
"opHasa macca ¢
TpebyembiM cpea- | NaBHble CKpeOKOBbIE KOH-
TpebyemMbim cpesn- N
HeB3BeLUEHHbIM Berepbl, NoaaBHble
HeB3BeLLUEHHbIM
2.1 A3MEDOM KVCKa OuuncTHble paboThl | pa3mMepom Kycka, (ckpebkoBble) neperpyxa- |To xe
P P ycra, norpy>XeHHas B Tenu, Apobunkn, HacocHble
3NEKTPOIHEeprug,
Bona TpaHCNopTHOEe CTaHLMK, UCTOYHUKM IrieK-
CcpeacTso TPO3HEPrm
"opHas macca ¢ Bbi6pockl (OCHOBHOM npoLecc):
"opHasa macca ¢ Tpebyembim cpea- | KoHBenepsbl (TEHTOYHbIE U | NblfNlb HEOPraHM4eckas.
Tpebyembim cpea- | TpaHcnopTupoBKa |HEB3BELUEHHbIM ckpebkoBble), neperpyxa- |OTxoabl: Mmacna oTpaboTaHHble,
2.2 HeB3BeLLUEHHbIM rOpPHOM Macchbl B 3a- | pa3MepomMm Kycka, Tenu (KOHBENepHble, BETOLLb NpoMacreHHas, oTpabo-
pa3MepomMm Kycka, 6oe NnorpyxeHHas B CKpeOKOBbIE), ICTOYHUKN | TAHHbIE aKKyMynaToOpHble 6aTa-
3NEKTPO3HEPrns TpaHCNopTHOE 3NEKTPO3HEPrnm pen, pUnbTpbl MacnsHble, oM
CpeacTBo YepHbIX MeTannos

LTOC—LE J1HN
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OTan npouecca

OcHoBHOE TexHorormyeckoe

Ne BxoaHon noTok BbixogHon noTok Amuccnn
(moanpouecc) obopynoBaHue
'opHast macca ¢
"opHasa macca ¢ Tpebyembim cpes- o
P peby PeA CknnoBomn nogbeM, KOH-
TpebyembiM cpea- | TpaHcnopTupoBKa  |HEB3BeELUEHHbIM -
y Berepbl (NEHTOYHbIE,
2.3 HeB3BeLUEeHHbIM ropHOM Macchl Ha pa3mMepom Kycka, To xe
CKpebKOBbIE), NCTOYHMKM
pa3MepomMm Kycka, NMOBEPXHOCTb norpy>xeHHas B
3NEKTPO3HEPrnm
3NEKTPO3HEPrns TpaHCNopTHOE
cpencTBo
Bbi6pockl (0OCHOBHOM npoLecc):
MNblflb HEOPraHNn4yeckas.
BbiGpochkl (BCnoMoraTesbHbIN
y npouecc — pabota [1BC): yrne-
KoHBelepb! (NeHTOYHbIE 1 pol P ABC):y
Yrosnb, NOrpyxeHx- poa okcua, asoTa guokcua, cepbl
. CKpebKoBbIe), NUuTaTenu,
HbI B TPAHCMOPT- | TpaHCNOPTMPOBKa | YTonb, NOrpy>KeH- ANOKCUA, caxa, KePOCUH.
5 y Xenes3HoAopOoXHble Baro-
3. HOe CpefAcCTBO, AN- |FOPHOM MacChbl HA | HbI B TPAHCNOPT- OTxoAabl: TBEpAble KOMMYyHanb-
Hbl, TOKOMOTMBbI, NOrpy3-
3enbHOe TOMNMNBO, | NOBEPXHOCTU HOe cpeacTBO Hble 0TX0Abl, Macna otpaboTaHr-
YMKM, UICTOYHUKWN SNIEKTPO-
3NEKTPO3HEPrns Hble, BETOLLb NPOMAacfeHHas, My-

aHepruu

COp CTpOMUTENbHbIN, OTpaboTaH-
Hble aKKyMynsATopHble baTapew,
uNbTpbI MacnsHbIE, TIOM YEPHbIX
MeTannoB, oTpaboTaHHbIE NTamnbl

Yronb, NorpyxeH-
HbIW B TpaHCMOpPT-
HOe CcpeacTBo,
3IeKTPo3Heprus

CknagupoBaHue yr-
NS 1 0TXO40B Npo-
n3BoacTBa

ToBapHbIN yronb,
(Ha cknage npega-
npuaATUS)

Morpysuunkn, 6ynbaosepsl,
cKpenepbl, 3KCKaBaTopb!
(B TOM Yncne parnarHbl)

To xe

LTOC—LE 1N
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Ne BxoaHon noTok

OTan npouecca
(moanpouecc)

BbixogHon noTok

OcHOBHOE TexHonornyeckoe
obopynoBaHue

Smucenn

Bosayx ropHon Bbl-
5 paboTkK, INeKTpo-
3Heprus

BeHTunaumsa n ge-
rasaums

Bosayx ropHon Bbl-
paboTkn (MeTaHo-
BO3[yLLHasi CMeCb)

BeHTMNATOpbI rMaBHOro
NpoBeTpPUBaHUS, nepe-
OBWXHble JerasalyoHHble
YCTaHOBKM C BOAOKOSbLIE-
BbIMW Hacocamu, Moayrb-
Hble JerasalmoHHble ycTa-
HOBKM

BbiGpocbl (OCHOBHOM Npouecc):
MeTaH, Nblflb HeopraHn4yeckas.
COpochbl: B3BELLEHHbIE BELLECTBA,
Xeneso, HedbTenpoayKTbl, HUTpa-
Tbl, HUTPUTbI

CTOYHble BOObI U
6 cBexasi BoAa, arek-
TPO3Heprus

OcyweHue, Bogo-
OTNMB, BOAOOTBE-
JeHne n BogocHab-
XeHune

CTO4YHbIe BOAbI

HacocHble ycTaHOBKM, BO-
AOCOOPHUKN, YCTAHOBKM
rMmaBHOro BOOOOTNMNBA,
TpybonpoBoabl

COpochbl: B3BELLEHHbIE BELLECTBA,
Xeneso, HedbTenpoayKTbl, HUTPa-
Tbl, HUTPUTbI

LTOC—LE J1HN
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Ne BxoaHon noTok

OTan npouecca
(moanpouecc)

BbixogHon noTok

OcHOBHOE TexHonornyeckoe
obopynoBaHue

Smucenn

MbINb, CTOYHbIE BO-
Obl, BMeLlaoLue

MpupoaooxpaHHble

Bosgyx ¢ noHwxeH-
HOW KOHUEHTpauunemn
NbINKW, OYULLEHHbIE
CTOYHbIE BOAbI,

CraumoHapHble opocu-
TenbHble, pacnbinTenb-
Hble, OPOCUTENbHO-
BEHTUNSALMNOHHbIE YCTAHOB-
KW, MONIMBOOPOCUTENbHbIE
MaLUWHbI, NblNieynasnmea-
toLLMe YyCTaHOBKM, NpyAbl-
OTCTOMHMKN, YCTAaHOBKM

BbIGpochbl: nbifib HeopraHnye-
cKasi.
COpochbl: B3BeELIEHHbIE BELWECTBA,

7 noponbl, 3NeKTpo- ANS1 XNopupoBaHus BOAbI,
TEXHOMormm BMeELLatoLLme nopo- Xeneso, HepTenpoayKThl, HATpa-
3Heprusl, TeEXHN4e- BMOOKMCIUTENBHbIE KaHa-
Abl B OTBanax v Bbl- Tbl, HATPUTBI.
ckasi Boga nbl, HE(PTENOBYLLKKN, OTBa-
paboTaHHbIX Npo- OTxopabl: BMeLLaloLwme nopoabl
noobpasoBartenun Henpe-
CTpaHCTBax y
PbIBHOrO OENCTBUS, OCBET-
nutenun, ounbTpsbl, hroTa-
LIMOHHbIE YCTaHOBKM,
dunbTp-Npecchbl, ycTaHOB-
Kn obeszapaxunBaHus
BbIGpoChI: Nbinb HeEOpraHnye-
MbiNb, anekTpo- MpepoTBpaweHne |Bo3ayx ¢ noHmxkeH- |OpocuTenbHblE YCTAHOBKM, | CKas.

3arpsAsHeHns atMo-
cdpepHoro sosayxa

HOW KOHUEeHTpaumen
nbinu

nblneynaenueaoLLme
YCTaHOBKM

COpocbl: B3BELLEHHbIE BELLECTBA,
Xeneso, HedbTenpoayKTbl, HUTpa-
Tbl, HUTPUTbI

7.1 3Heprusa, TexHunye-
ckas Boga
CTO4YHbIE BOABI,

7.2 A

QNEKTpPO3HEPTrnA

Ou4uncTKa CTOYHbIX
BO[,

OunLLEHHbIE CTOY-
Hble BOObl

Mpyabl-OTCTOMHUKK, yCTa-
HOBKW 118 XJTOPUPOBaHUSA
BOAbl, BooKMCNNTENbHbIE
KaHanbl, HedTENOBYLLKMN

COpochbl: B3BeELIEHHbIE BELLECTBA,
Xeneso, He(pTenpoayKTbl, HUTPa-
Tbl, HATPUTBI

LTOC—LE 1N
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Ne

BxoaHon noTok

OTan npouecca
(moanpouecc)

BbixogHon noTok

OcHOBHOE TexHonornyeckoe
obopynoBaHue

Smucenn

7.3

Bmewatowwme nopo-
Abl, 9NEKTpOaHep-
rms

YTunusauusa oTxo-
A0B Npon3BoACTBa

Bmeuwatowwme nopo-
Obl B OTBanax u Bbl-
paboTaHHbIX Npo-
CTpaHCTBax

OTtBanoobpasosaTenu, aB-
TocamocBarnbl, 0ynbaose-
pbl, MOrpy34nKn, KOHBENE-

pbl

OTxoabl: BMeLlaoLLme Nopoabl

LTOC—LE J1HN
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Tabnwuua 8 — OcHoBHOe o6opygoBaHue Ana Aobblun yrng nog3eMHbIM crnocobom

HanmeHoBaHue
obopynoBaHus

HasHauyeHue obopyaoBaHust

TexHonornyeckue xapakrepuctvku ¥

BbiemoyHasa malumHa

[o6blya yrns n3 nogro-
TOBJIEHHOW NnaBbl

BblHMMaemMas MOLLUHOCTL: 1,6-5,2 m.
Yncno 060poTOB peXyLLEro LWHEekKa:
29-41 06./MyH (N0 AaHHBIM TeX. Nn-
Tepatypbl).

MOLLIHOCTb pexyLunx ABuratenen.
285-1650 kBT

KombanH npoxogyeckun

MpoBeaeHne n KpenneHun
rOPHbIX BbIpaboTOK

[MponsBoauTensHoCTb: 0,3—

3,2 M°*/MUH (N0 AaHHLIM aHKeT).
MouwlHoCTb 3. gpurarens: 55—

400 kBT (no gaHHbIM Tex. nuTeparty-
pbl), 110-321 kBT (N0 AaHHbIM aH-
KeT)

KoHBenep neHToYHbIn

TpaHcnopTupoBKa ropHON
MaccCbl KOHBENEPHbIM
TpaHCNopTOM

[MponsBoaunTenbHoCTL: 100—

5250 M%/4 (N0 gaHHBIM Tex. nuTepa-
Typbl), 270-330 T/4 (N0 AaHHLIM aH-
KeT).

MoulHocTh:132-2250 kBT.
CkopocTb neHThl: 1,0—-4,7 m/c (no
AaHHBIM TEX. NuTepaTypbl),

(1,6 £ 0,16) m/c (N0 AAHHBIM aHKET).
LUnpunHa neHTo4HOro nonotHa: 800—
1600 mm

KoHBenep ckpebkoBbIn
naBHbIN

TpaHcnopTupoBKa ropHOW
MaccCbl KOHBENEPHbIM
TpaHCNopTOM

MpounseognTenbHOCTL: 1500—
4000 T/\.

MouwHocTb: 500-2250 kBT.
CKOpPOCTb ABMKEHUSA LIEMNW:
(1,1 £0,4) m/c

Kpenb

KpenneHue nopoa Kposnu

Paboyee conpoTuBnenue: 4800—
12 000 kH (no gaHHbIM Tex. nuTepa-

Typbl)

BypoBas yctaHoBKa

BypeHme B3PbIBHbIX CKBa-
KUH

OunameTp 6ypenunsa: 125-400 mm (no
AaHHBIM TEX. NuTepaTypbl).
CnybuHa 6ypenus: go 64 m (no gax-
HbIM TEX. niMTepaTypbl)

HacocHas yctaHoBKa

OcyLuKa CKBaXXuH

[MponsBoaguTensHocTb: 0,1—
8000 M*/4 (Mo AaHHbLIM Tex. NuTepa-

Typbl)

Y Mo ymMon4aH1io — no JaHHbIM aHKeT.
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HanmeHoBaHue
obopynoBaHus

HasHauyeHue obopyaoBaHust

TexHonornyeckue xapakrepuctvku ¥

BeHTnnaumoHHoe obo-
pyLooOBaHMeE:

- BEHTUNATOPbI (AyThe-
Bble, OCEBble, pagunarb-
Hble LeHTPOoOEeXHbIe);
— Typ60BO30yX0ayBKU

Mogaya, Bblgaya Bosayxa
M3 LIaxThl

OvameTtp: 3100—-3600 mMm.

YacTtoTa BpauleHus: 375—

500 06./MuH.

MpousBoanTensHOCTL: 60—-280 M/c.
MouHocTb: 122—-2050 kBT

KomnpeccopHoe o6opy-
fioBaHune

Obecne4yeHne nHeBMaTK-
Yyeckoro npmeoga obopy-
JoBaHus

[erasaumoHHas ycta-
HOBKa

KantnpoBaHue meTaHa 13
YronbHOro nfiacta unu un3
BblpaboTaHHOro npo-
cTpaHcTBa (C nocneayto-
LM CXKUTraHMEM)

KoHUeHTpauus nocTynarwLwien meta-
HoBO3ayLWHon cmecn: 0 % — 100 %
(MO AaHHBIM TeX. nUTepaTypsbl).
[Mpon3BoANTENLHOCTL: 60—

200 M3/MuH

YcTaHoBKa rnaBHOro BO-
Jootnmea

OTkauka Boabl U3 Bblpa-
OOTOK Ha NOBEPXHOCTb

KonnyecTtBo cTyneHen: 8.

Mogaya: 300 m3/u.

Hanop: 480 m.

YactoTta BpauleHus: 1475 06./MyH.
[aBneHne Ha BXxode B HAcCOC:

0,05 Mla.

KoadhduumneHT nonesHoro 4encTeus
arperara: 64 %
MpousBoanTEnbHOCTL: 38—850 M3/y

Kabeneyknag4yuk

Mpoknagka cnnoBoro Ka-
6ensa

LnpuHa: 160—245 mm (No AaHHbIM
TeX. nMTepartypsbl).

[NpucnocobneH noa kabenb 0o

70 MM (NO gaHHbIM TeX. nuTepaTy-
pbl).

Pagnyc n3rnba B ropnsoHTanbHOM
HanpasneHuu: 8—12 M (No AaHHbIM
TeX. nuTeparypbl)

Jlebepka

MNepemeLyeHmne ropHo-
LaxTHoro obopyaoBaHus

Taroeoe ycunue: 1000-8000 kr/c (no
AAHHBIM TEX. NuTepaTypbl).
MowHocTb: 11-110 kBT (no gaHHbIM
Tex. nuTeparypbl)

I'Iorpysquaﬂ MallnHa

Morpy3ka ropHon maccel

py3onogbeMHocTb: 3,5-25 T (no
AaHHbIM TEX. NuTepaTypbl).
EmkocTb koBwa: 1,1-10,7 m* (no
AaHHBIM TEX. NUTepaTypbl)
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[NpodomkeHue mabnuubi 8

HanmeHoBaHune H 4)
N —— asHadeHune obopygoBaHusi | TEXHOMNOrMYeCcKne XxapakTepucTuKn
MpounsBoguTensHocTs: 900—2000 T/4
(MO AaHHbIM TEX. NMTepaTypsbl).
lMeperpyska ropHon mac- | MouiHocTb: 315-600 kBT (no gaH-
Meperpyxatenb Cbl C OOHOrO TpaHCMopTa |HbIM aHKeT).
Ha apyrom YacToTa BpalleHus an. gBuratens:
1470 06./MWH.
Harpyska: 400 kH (no gaHHbIM aHKeT)
. 3
Bynboosep Morpy3o4yHble paboThbl Obbewm orBana: Ao 11,2 M (no Aak-

HbIM TeX. NMTepaTypbl)

CKpenepHas ycTaHOBKa

lMorpy3o4yHble paboThl

EMKOCTb KoBLIa: 8,518 M° (Mo AaH-
HbIM TeX. IUTepaTypbi)

LLlaxTHbIN noagbeMHUK

Mogbem ropHon nopoabl
N3 LWaxTbl HA NOBEPXHOCTb

(py3onoabeMHocTb: Ao 5000 kr (no
AaHHbIM TeX. niMTepaTtypbl).
BbicoTa nogbema: o 241 m (no
AaHHbIM TEX. NIMTEepaTypbl).
MowHocTb agBuratens: 148—

1000 kBT

py3onoabemHoe 060-
pygooBaHue:

- KpaH (Ko3noBoun, Mo-
CTOBOW, KpaH-6anka);
- nebepgka;

HO,D,beMHO-TpaHCI'IOpTH ble
N MOHTaXHble pa6OTbI

- ndr;
- Tank;
- Tenbep
TpaHcnopTnpoBKa ropHom
P pTip P Cuna Taru: 3,2-25 kH (no gaHHbIM
OnNeKkTpoBOo3 nopoapl B NoA3eMHbIX
Tex. nuTeparypbl)
rOpHbIX BblpaboTkax
TpaHcnopTupoBKa ropHOm
P PTip P py3onogbemMHocTb: 3-5,6 T (No
BaroHeTka nopoapl B NoA3eMHbIX

rOpHbIX BblpaboTkax

AaHHbIM Tex. nMTepaTypbl)

BaroH camoxogHbIn

TpaHcnopTupoBKka ropHOW
nopoapl B NOA3EMHbIX
ropHbIX BblpaboTkax

pysonoabeMHocTb: 15-30 T (no
AAHHBIM TEX. NuTepaTypbl).

Makc. CKOpOCTb ABMXEHUS: 9 KM/Y
(MO AaHHbIM TeX. nMTepaTypbl)

LleHTpobexHbin Hacoc

BogooTteog, ocyLuka
CKBaXXWH Ansi 6ypoB3pbIB-
HbIX paboT, rmgpasnuye-
cKoe paspyLueHve

Mopaya Bogbl: okono 250-1030 m3/y
(Mo gaHHbIM Tex. nuTepaTypbl)
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HanmeHoBaHue
obopynoBaHus

HasHayeHune obopygoBaHus

TexHonornyeckue xapakrepuctvku ¥

[MoaBecHast MOHopernb-
coBasi gopora

TpaHcnopTupoBka o6opy-
JOoBaHuA

MakcunmarbHas CKOpOCTb TPaHCMop-
TMpoBaHug: 1,9 m/c (N0 AaHHbLIM TEX.
nnteparypsl).

Honyctnmas Harpy3ska: 50 kH (no
AaHHbIM Tex. nuTepaTypbl)

ABTOCamocBan Kapbep-
HbIN

TpaHcnopTpoBKka ropHOW
nopoabl Ha NOBEPXHOCTU

"py3onogbeMHocTb: 130-220 T (no
AaHHBIM TEX. NUTepaTypbl)

Morpya4unk (nopogono-
rpy3oyHas MalumHa)

TpaHcnopTUpoBKa U ckna-
AVMpOBaHue yrnsi

O6bem koBLia: 6-14 m° (Mo paHHbIM
Tex. nuTeparypbl)

MNutatennb

Perynupyemas nogaya
ropHOM nopoabl

[ponsBoanTenbHOCTL: 25—-90 M°/y
(MO AaHHbIM TEX. NMTEpaTypbl)

[laTtymkn meTaHa

KOHTpOJ'Ib cogepXxaHua
MeéTaHa B BO3yxXe

Hanpsbkenune nutanus: 1,5-15 B (no
AaHHBIM TEX. NuTepaTypbl).
[vana3oH n3mMepeHns KOHLEeHTpaLum
meTaHa: 0 % — 100 % (no gaHHbIM
Tex. nuTepaTtypbl)

Cucrtema asporasoBoro
KOHTpONs

KoHTpornb napameTpos
PYAHWYHOTO BO3ayXa

KoHTposibHO-
nameputenbHoe obopy-
AoBaHue

YyeT Maccbl TpaHCNopTU-
pyemoro yrns.

KoHTponb pacxoga pe-
cypcoB

OcnaHueBaTenu, or-e-

OcnaHueBaHne ropHbIX
BblpaboTok (Nnogava
WHEPTHOW Nbinn).

OcHawaeTcs B3pbiBOOE30MaCHbIM

nperpagutenu NMHEBMaTUYECKUM NMPUBOAOM
"aweHune pacnpocTpaHe-
HUA NNamMeHn
lMoporpeB noToka BEHTU-
AoTP MouwiHocTb: go 3000 kBT (no gaHHbIM
Kanopudepsbl NAUMOHHOro BO3ayxa Ha

BXOoAe B LWaxTy

Tex. nuTepaTypsbl)

MawwunHa npobopasae-
noyYHas

MogroToBka nabopartop-
HbIX Npo6 yrnen

MakcumarbHasa KpYnHOCTb KYCKOB
yrng: 300 mm (MO AaHHbIM TeX. nuTe-

paTypbl)

JTaBopaTtopHbIn KOM-
nnekc ¢ npudopamn ans
N3MepeHnNs cocTaBa Be-
LLiecTBa

N3amepeHune coctasa u
napameTpoB Npo6 yrnen
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Tabnuya 9 — MNpupogooxpaHHoe obopyaoBaHne onst Ao6bIYN yris NOA3EMHbIM

cnocobom

HanmeHoBaHue OGOpyD,OBaHI/IFl

HasHayeHne obopygoBaHus

TexHonornyeckne xapakrepucTu-
Kv (NO AaHHbLIM Tex. nuTepaTypbl)

CTaLl,I/IOHaprIe opocurtersb-
Hble, pacnblfinTESIbHbIE, OPO-
CUTEJIbHO-BEHTUJTALNOHHbIE
YCTaHOBKW, BOOAHbIE OpOCUTE-
Jn

OpoweHune (B TOM yuncre
npeaBapuTenbHOE)
YyronbHOro Maccuea,
OYUCTHbIX 3aboeB n apy-
X NbINALWMX NOBEPXHO-
cTeun

OddHeKTMBHOCTL Nblylenoaas-
nexnusa: 70 % — 98 %

BoaoBo3ayLuHbI 3)KeKTOp

MbinenogasneHune npu
nepeaBmxke cekunin me-
XaHW3MPOBaHHOW Kpenwu

AdDEKTMBHOCTL Nblienoaas-
nenusa: 80 % — 93 % [32]

CTBON BO34YLUHO-NEHHbIN, ne-
HoreHepaTop, neHoobpa3soBa-
Tenb

MbinenogaBneHne neHom
Npwn OYNCTHLIX paboTax

O dHeKTMBHOCTL Nblylenoaas-
nexnusa: 90 % — 98 %

nblﬂeyﬂaBﬂMBaI-OLLl,aﬂ yCTa-
HOBKa

YnaBnuBaHue nNbinv npm
nposegeHnn 6ypoBbIX,
BblEMOYHO-MOrPY304HbIX
paboT 1 TpaHCNOPTUPOBKE
yrnsi KOHBENEPHbIM CMO-
cobom

O PEeKTUBHOCTL Mblieynas-
nuBaHua: 0o 99,9 % (ynasnu-
BalOTCH YacTuLbl pa3MepoM OT
0,05 MKMm)

LaxTHbIn BOgOCOOPHMK

MpenoBapuTenbHoe oCBeT-
nexHuve oAbl (yaoaneHue
B3BELLEHHbIX YacTuL,)

Mpya-oTCTOMHUK N aHanormy-
Hble YCTPONCTBA (OTCTOMHUK,
OCBETNNTENb C B3BELUEHHbIM
cnoem ocagka)

OcseTneHue Boapl (yaa-
nNeHne TsKenbIX B3Be-
LUEHHbIX YacTunL,)

CTeneHb OYMCTKM BOAObI NOcne
NEePBUYHOIO OCBETIEHUS OT
B3BELUEHHbIX BELLECTB: OT

50 % 8o >99 % (nNo AaHHbIM
aHKeT)

HedTenosyLuka n aHanorny-
Hble ycTponcTea (boHoBOE 3a-
rpaxaeHue, 6oHOBbIN PUILTP)

Ouunctka CToYHbIX BOA OT
HedTenpoayKToB

dnoTtaunoHHasa MalunHa

OuncTka CTOYHbIX BOA OT
B3BELLEHHbIX BELLECTB
(KpynHbIX U Menkoauc-
NepCHbIX), HedPTENPOOYK-
TOB, Xeresa, Macen u
MNAB

YcTaHoBka ons 066338pa>KI/1-
BaHWUA BOAbI XNnopupoBaHNem

O6e33apaxnBaHne CTou-
HbIX BOA (yAaneHune 6ak-
Tepun)

YCcTaHOBKa OKUCIEHUS aKTUB-
HbIM UITOM

Buonorunyeckasa oyncTtka
CTOYHbIX BOJ

CreneHb 04MCTKM BOAbI OT Op-
raHU4eCKnX 3arpsi3HeHNin co-
crasnget okoro 90 %
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HanmeHoBaHne obopyaoBaHus

HasHauyeHune obopyaoBaHust

TexHonornyeckne xapakrepucTu-
Ku (MO gaHHbIM TEX. NuTepaTypbl)

YcTaHOBKa 030HMPOBaHUS

O6es3apaxnBaHne CTou-
HbIX BO, yOoaneHue xene-
3a

YcTtaHoBka obe33apaxvsaHus
Y®-nsnyyeHvem

O6e33apaxnBaHne CTou-
HbIX BOA

YpoBeHb MHAKTUBALMK: 10
99,9 %

3acbInHoM COpOLUMOHHBIN
GunbTp

[looumcTKa CTOYHbIX BOA

YcTaHoBKa aspauumm Bogbl
(aspatop)

OuncTka CTOYHbIX BOA OT
xenesa

YcTaHoBKa hnoTtaumm, puns-
Tpaumm n obessapaxxmBaHns

KomnnekcHas ouncTka
CTO4YHbIX BOA

MpoussoanTenbHocTb: 30 Moy
n bonee

OTBanoobpasoBaTerb Henpe-
PbIBHOIO OENCTBUS

dopmnpoBaHme oTBanoB

|-|DOI/I3BOLI,VITeJ'IbHOCTbZ COOT-
BETCTBYET Npon3BoAUTEITbHO-
CTU MHOIOKOBLLOBOIO 3KCKaBa-
Topa (0T 1250 o 5250 M)

2.1.1 NMpoBeaeHne ropHbIX BbIPAabOTOK U pa3pyLleHMe ropHon nopoabl

(6ypoBble paboTbl)

2.1.1.1 NpoBeaeHMe ropHbix BbIPpaboTokK

MpoBeneHne ropHbix BbipaboToK NpeacTtaBnaeT cobon COBOKYNHOCTbL paboT No BblEM-
Ke, norpyske, TPaHCMOPTUPOBKE FOPHOM MacChl, BO3BEAEHUIO KPEMU, HapallMBaHUIO TpaHC-
MOPTHbIX YCTPOMCTB U KOMMYHMKaUWA, obecneunBaromx noaBuraHne noaroToOBUTENbHOrO

3abos.

I'Ip|/| npoeegeHnn ropHbix Bblpa6OTOK pa3fnin4aloT OCHOBHbIE N BCMOMOraTtersibHbl€ NMpo-

LleCCbl:

- OCHOBHblEe — npoBeaeHne n KpenrneHme Bblpa6OTKI/I;

- BCNomoraTtesibHble — BO3BEAEHME BPEMEHHOW Kpenw, HaBecKa BEHTUMSLMOHHBLIX
Tpy6, HapawmBaHMe KOHBeNepa Unn HacTunka penbCoBbIX NyTen, npoknagka Tpyb, kabenen

n ap.

Knaccudukaumsa TeXxHONormyecknx cxem npoBeaeH1s ropHbiX BbIPaboTokK

B 3aBMCUMMOCTM OT OAHOPOAHOCTM NepecekaeMbiX NOPOA BbIAENSIHOT:

- NpoBegeHne BbIpabOTOK B O4HOPOAHbLIX Nopoaax (B criydae ecnv 3abon BbipaboTKu
nepecekaeT TONbKO OANH BMUA NOPOA);

- NpoBegeHne BblpaboToK B HEOAHOPOAHbLIX Nopoaax (B cnyyae ecnun 3abon BbipaboT-
K1 nepecekaeT ABa Buaa nopog u bonee).

MpoBeneHne BbipaboTKM B OAHOPOAHOM NOpoAde OCYLIECTBNAETCA CNMOWHbIM 3ab6oem
(yronb 1 BMellawoLwas nopoga BbIHAMAOTCA OOHOBPEMEHHO) MPW MOLLHOCTM nfacTta Ao
0,6 M nnn npu 6onbLleNn MOLHOCTK NiacTa, HO HU3KOM KayecTBe Yrhsi.

Mpn HeogHOPOOHLIX NopoAax BblpaboTka NPOBOAUTCA KaK CAMOLWHbIM 3aboemM, Tak n
YyCTYMNHbIM 3a60eM, T. €. C pa3fenbHON BbIEMKOW yrnsa 1 nopoabl. [pyn aToM BHavane nposo-
AAT BblEMKY YrOfIbHOMO nriacta Ha HEKOTOPYIO BENUYKNHY, @ 3aTEM — BMELLAIOLLNX MNOPOA.

51



UTC 37-2017

B 3aBvcMMOCTM OT MecTa pasMelleHus nopodbl BblAENAT cnegyowme cnocobbl
npoBeaeHns BblpaboTok:

- Y3Knm 3aboem;

- LULMPOKUM 3aboeM.

Mpn npoBeaeHnn BbipaboOTOK y3KMM 3ab60eM yrornib BbIHUMAETCs TONbKO B npeaenax
nonepeyHoro ceyeHnsa BblpaboTku, a nopoaa, NofnydeHHas OT NoApbIBKKU, BblAAeTCs Ha Mo-
BEPXHOCTb WaxThl. Mpn npoBefeHun BbipaboOTOK WMPOKMM 3ab0eM yronb BbIHUMAaETCs Ha
LUMPUHY, NPEBbILIAOLLYI0O N3HaYarnbHYH WKPUHY BbipaboTkn. B obpasoBaBLueMcsa npocTpax-
CTBE (pacKocke) pasmeLlatoTcsa Nopoabl OT NOAPbLIBKK.

B 3aBncumocTn ot cnocoba OTAeNneHns ropHbIX MOPOA OT YrofibHOr0 MaccuBa Bblae-
NA0T cnegytowme cnocobbl NpoBeaAeHUs TOPHbIX BbIpaboToK:

- MexaHunyeckni (MexaHn3mMpoBaHHbIN) cnocob. OcylecTBNsSeTCAa C MOMOLLbO Mpo-
X0Q4ecKknx KoMBanHOB, MPUMEHSETCA MO VI N nopoae cpefHen Kpenoctn (KoaduumeHT
kpenoctu f = 5-6);

- BypoB3pbIBHOM CNOCOO6 — NpMMeEHseTCs B nopoaax fnobon KpenocTu;

- TMApaBANYeckMn cnocob — nNpUMEHSIeTCS KpanHe OrpaHuUYeHHO, B YaCTHOCTU Ans
aerasauumm maccuea [33];

- py4HOM cnocob ¢ ncnonb3oBaHneM OTOOMHOro MOSiIoTKa — MPUMEHSAETCA B 0COObIX
cny4vasix (npoBeAeHne BOAOCTOYHOM KaHaBKK, HA KPYyTOM NageHuun nnacra);

- KOMOVHMpPOBaHHbIEe PaboTbl NPeaCTaBNAT COOOM KOMOMHAUUIO pasfiMyHbIX Npume-
HAEMbIX TEXHOSTOMNN.

2.1.1.2 NpoBeaeHMe ropHbiX BbIPAabOTOK C NOMOLLbLIO NPOXOA4YECKUX KOMOANHOB

lMpoxogyeckne kombarHbl NpeaHasHavyeHbl ANs MeXaHW3aLMn NpoBEAEHUS TOPU3OH-
TanbHbIX N HAKMOHHbIX MOArOTOBUTESbHBIX BbIpabOTOK Pa3fMyHOro Ha3Ha4YeHUs Ha YronbHbIX
waxTax. [NpumeHeHe NpoxogyecKknx KOMbanHOB AaeT BO3MOXHOCTb COBMECTUTb BO BpeMe-
HW OCHOBHbIE TEXHOJIOIMYECKNE Omnepaumm NPoxXoa4ecKoro LUUKNa: oTAeNeHne ropHom nopo-
Abl OT MaccuBa, ee Norpy3ky B TPaHCNOPTHbIE CPEeACTBa, B OTAENbHbIX Cryvasx — Kpenne-
HMe BblpaboOTaHHOrO NPOCTPAHCTBA.

BbigenstoTca cnegylowme OCHOBHbIE TEXHOMOrMYeckue onepauumn npu komoamHOBOM
cnocobe NpoxoXaeHUs ropHbIX BblpaboTok:

- pa3pyLueH1e Nopoasl;

- yoaneHue paspyLleHHon nopoabl OT kombariHa, ee norpyska n TpaHCnopTUPOBaHUE;

- KpenneHue ropHblx BelpaboTok;

- BCNoMoraTtenbHble onepauun no obecnevyeHno oyHKLMOHUpoBaHus 3abos (NpoBseT-
puBaHue, 6opbba ¢ nbibo 1 T. 4.) [34].

B KOHCTpyKUun kombanHa npegycMoTpeHa BO3MOXHOCTb YCTaHOBKM OOMNOSTHUTENbHO-
ro HaBecHoro obopynoBaHNA ANA MexaHu3aunm TpygoeMKUX onepaumi Npoxoavyeckoro LnK-
na (6ypeHue wnypoB N yCTaHOBKA aHKEPHOW Kpenu, YCTaHOBKA BPEMEHHOW LUTYYHOW Kpenu
nnp.).

Bce npoxogyeckme kombariHbl no crnocoby obpaboTkn 3aboa opraHoOM paspyLlUeHus
MOXHO pa3genuTb Ha ABa Tuna:

- koMBaWHbl n3bupaTenbHOro AenCTBUS (CTPenoBble Npoxogyeckune KombarHbl) ¢ no-
cnepgoBaTenbHON 06paboTKON NOBEPXHOCTU 326051 CrosiMU;
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- KOMOaKHbl opoHTanbHOro aenctems (bypoBble koMbBanHbI) C O4HOBPEMEHHON 06pa-
BGoTKOW BCEWN MOBEPXHOCTM 3a605.

2.1.1.2.1 U3bupaTtenbHbie (CTpenoBble) Npoxoa4yeckme KOMOanHbI

[nsa npoBeaeHWsi FOpHbIX BbIpaboTOK 06bIMHO NPUMEHAIDTCA NpoXogyeckune KombarHbl
n3bupaTenbHOro AeNCTBUS CO CTPENOBUOHBIMU UCMOSTHUTENbHBIMKU OpraHamu [35].

Mpoxogyecknmm kombamHamu n3bMpaTenbHOro AENCTBUSI CO CTPENOBbIM OpraHoM
paspyLUeHUsT MOXXHO MPOXoAuTb BbipaboTkmn noboro ceyeHns o opme (apo4yHOM, NPSIMO-
YronbHON, TpaneumMesnaHoOM 1 Ap.) U nnowaan cedeHuns (B npegenax tunopasmepa komban-
Ha) 6e3 CMeHbl opraHa paspyLleHust UM ero nepeHacTpounku. CtpenoBbiMuM KombBarHamm
MOXHO MPOXOAUTb FOPU3OHTasbHblE U HAKMOHHbIE BbIPAabOTKM MO YrM0 U CMELLaHHOMY 3a-
0o C npucevkon ManoabpasvBHbIX MOPOA CpefHen KPemnocTU B  CIIOXKHbIX TFOPHO-
reonorn4yeckmx ycnosusax (cOpocbl, NepexumMbl U YyTOHEHME NnacTa, HeYCTONYMBas KPOBNS,
cnabas noysa n gp.).

KoHCTpykuma mnsbrpartenbHbiX KOMHGanHOB MO3BOMSET OOCTAaTOYMHO NPOCTO MPOM3BO-
ONTb CMEHY nopoJopaspyLllaloLlero MHCTPYMEHTa U yCcTaHaBnMBaTb BPEMEHHYIO Kperb
HenocpeacTBEHHO Y rpyan 3abos.

[na norpyskn paspyLleHHOW FOPHOM MacCbl Ha KOHBenep KombanHa Haubonbluee
pacnpocTpaHeHue B koMbanHax n3bunpatesibHOro 4eNCcTBMUS NOSTyYUN NOrpy30YHbIE YCTPOM-
CTBa, BbIMNOMHEHHbIE B BMUAE Harpebatowmx nan.

2.1.1.2.2 ®poHTanbHbIe (0ypoBble) Npoxoa4yeckne KOM6anHbI

BypoBble ncnonHuTenbHble opraHbl NPOU3BOAAT OAHOBPEMEHHY0 00paboTky Bcero
ceyeHns npoxogdeckoro 3abos. NMpu paboTe UCMONHUTENLHONO OpraHa Takoro kombarHa
obpasyeTcs BblpaboTka Kpyrnoro cedenus [35]. o KnHemMaTuke AOBWMXXEHUS PEXYLLEro WH-
CTPYMeEHTa BblAeNAT ABa BapuaHTa Ux KOHCTpyKuun [34]:

- POTOPHbIE — PEXYLLMIA MHCTPYMEHT COBepLlaeT BpallaTesibHoe ABUMXEHWE U OOHO-
BPEMEHHO nogaeTcs Ha 3abow;

- NNaHeTapHble — PEeXyLMin NHCTPYMEHT, MOMUMO BpaLlaTeNibHOro U nNoctynartesnbHo-
ro OBWKEHWN, cOBepLlaeT elle W BpallaTenbHoe ABMXEHME OTHOCUTESIbHO OCWU UCMOJSHU-
TenbHOro opraHa.

Hanbonee wupokoe pacnpocTtpaHeHue cpean OypoBbIX MCMOMHUTENbHbLIX OPraHoB
Nosly4ymnn opraHbl pOTopHOro Tuna [36].

®poHTanbHbIE (OypoBble) NpoxoayYeckue KOMOGanHbI A4nNA npoBeaeHUA
ropu3soHTasbHbIX BbIpaboTOK

Mpoxoayveckne kombanHbl ¢ OypoBbIM OpraHOM paspyLleHUs npedHasHayeHbl Ons
npoBeAeHNsi MOArOTOBUTESNbHBLIX BbIPpabOTOK M OYMCTHBLIX paboT Npy KamepHbIX CUCTEMaxX OT-
paboTKN MOME3HOro MCKONaeMoro 2. dopma CeyYeHUs MPOBOAUMON BbIpaboTKUM MOXKET ObiTb
apo4HOM MM oBanbHO-apoyHon. KombanHbl ¢ ogHMM BGypoBbIM OpraHoOM WM COOCHbIMU PO-
TopamMu NpoxoanT BblpaboTKy KPYrroro ceveHus, Kotopas npu nomowm 6epmoBbix dopes ao-

®) KamepHasi cuctema oTpaboTku npeanonaraeT, YTo NonesHoe Uckonaemoe n3Breka-
eTcsa B npeaenax kamep, pasaeneHHbIX MexaykaMepHbIMU LenvkamMu.
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BOOUTCA 00 apoyHon hopmbl. KombaiHbl ¢ napansienbHO-0CEBbIM pacnonoxeHmnem dypoBbIx
OpraHoB paspyLLeHns NpoxoaaT BbipaboTKM OBaribHO-apoO4yHON hOPMBbI.

BypoBbie npoxoaveckne kombanHbl MMeT ©oree BbICOKYHO NPOU3BOAUTENBHOCTD,
Yyem cTpenoBble KOMBanHbl, HO OHM 3(PPEKTUBHBLI B IKCNyaTaunn TONbKO NpU NpOBEAEHUM
BbIpabOTOK MOCTOSIHHOTO CeYeHus1 B MOpPOA4ax C OTHOCUTENbHO CTabunbHbIMU U3NKO-
MEXaHNYECKMMWN CBOMCTBAMU M 3HAYUTESNBHOM NPOTSXXEHHOCTM (okorno 2000 m).

®PpoHTanbHbIe (OypoBbIe) Nnpoxoaveckne KoMbanHbl AnNA npoBeAeHUs
HaKIMOHHbIX U BepTUKamNbHbIX BbIPaboToOK

Cnocob Bocxogswero 6ypeHust 3aknioyaeTcs B ToM, 4To BypoBon kombarH pasmeLla-
eTCs Ha BEPXHEM FOPU3OHTE, C KOTOPOro BYypAT MUIOT-CKBAXMHY HA HWXKHUIW TOPU3OHT, a
pa3bypuBaHune BbipaboTKM A0 MPOEKTHOrO CeYeHUs NPOU3BOAAT CHM3Y BBEPX CneunarnbHbIM
pacwuputenem. MNMunoT-ckBaxmHa AaeT BO3MOXHOCTb MOBbICUTb TOYHOCTb MPOXOOKW BOC-
cTawowen BolpaboTkn. 3Ta cxema BypeHus BOCCTaloWmMX BbIpaboToK nonyyunna Hanbonbluee
pacnpocTpaHeHne B MMPOBOW MpaKTUKe.

Korga paspaboTka nonesHoro Mckonaemoro Be4eTcs B BocxoAsLeM nopsiake, npume-
HAOTCS BGypoBble KOMOaWMHbI HUWXHErO PacnosioXXeHus ¢ GypoBbIMM ronioBkamm obpaTHOro
unu npamoro xoga. MNpu pasbypveaHun BbipaboTkM CHU3Y BBepX TpebyeTca yBenuumBaTb
AnameTp NUNoT-CKBaXWHbI Ans cBOOGOAHOro yaaneHnsa GypoBoM Menoun M 3awmuaTtb KOM-
BariH 1 ropHopabounx oT nagatoien ropHon nopoabl. bypeHune BbipaboTkn Ha BCce ceyeHue
CHM3Y BBepX TpebyeT NOBbIWEHHbIX HANOPHbIX YCUNUIA U 3aTpyaHSET 3agady BblAepKuBaTb
HanpaBneHHOCTb MNpPOXoAuMON BblpaboTkn. Pas3bypvBaTb MWUMAOT-CKBaXXWHY CHU3Y BBEPX
MOXHO M NMpU pacnosioXeHun KombarHa Ha BEpXHEM FOPU3OHTE.

2.1.1.3 NpoBeaeHne ropHbIX BbIPAbOTOK C NOMOLbLIO OYPOB3pPbLIBHbLIX paboT

OTaeneHve Kpenknx ropHbIX Nopog OT MaccuBa npu NpoBeAeHUU NOLrOTOBUTENbHbIX
BbIpabOTOK Ha YronbHbIX LIaxTax Npon3BoauTCca ¢ NOMOLLbI BypoB3pbiBHbIX paboT. Pa3py-
LLIeHMe MaccuBa ropHbIX MOPOA B 3TOM Crlyvyae OCYyLLEeCTBNAETCHA dHeprnen B3pbisa.

BypoB3pbiBHasA TEXHONOMMSA NPOBEAEHUS TOPHbIX BbIpabOTOK BKIIOYaET B cebs:

- BypeHue wnypos;
3apsKaHue;

B3pblBaHWE 3apsiAoB;
Nnorpy3Ky ropHoOn Macchl;
KpenneHue BblpaboTku;

- BCnomorartenbHble paboTtbl (nMpoBeTpmBaHue 3abos, AocTaBka maTepuanos, Mpo-

Knagka TpybonpoBoaoB 1 kabenen n T. 4.) [34].

2.1.1.3.1 bypeHue

B3pbiBHblE BellecTBa pasMellaloT B cneuuanbHbIX LUMNUHOPUYECKUX MONOCTSX, UC-
KyCCTBEHHO 00pa30BaHHbIX B FOPHbIX NopoAax: Ansi pa3MeLLeHnst 3apsiia B MaccuBe ropHbIX
nopog o0pasyloT NoMocTb — LUMNYP, CKBaXXMHY Unu BblpaboTKy (kamepy). AnameTp wnypos
06biyHO cocTaenseT 30-75 mm, a rmybuHa — go 5 m. Wnypsbl, umetowmne anametp 6onee
75 MM 1 tnybuHy 6onee 3 M, Ha3blBalOT CKBaXnHamu. bypeHue LnypoB OCyLLEeCTBRsieTCA
BPYYHYIO Mnun 6ypoBbIMUM YCTAaHOBKaMMU.

B noasemHbIx ycnosmusax Hanbonee WMpokoe NpUMeEHeEHNEe B FTOPHOM MPOMBbILLIIEHHOCTM
NonyyYnn MexaHu4eckuin cnocob OypeHus LNypoB W CKBaXXWH, NPU KOTOPOM paspylueHue
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FOpHbIX NOpo4 NPomn3BoAUTCH BYpPOBBIM UHCTPYMEHTOM NOL AEUCTBUEM MEXaHUYECKUX YCUu-
N, a yaanenne 6ypoBon Menoyn NpomM3BoauTCS BOOOW, CKaTbiM BO34YXOM NMbGO BO3OYyLU-
HO-BOASAHOW cMecbio. [pn MexaHnyeckoMm paspylieHurM nopoabl GypoBOW WUHCTPYMEHT CO-
3[4aeT Ha rpyan 3abosi MeCTHbIe HanpsbKeHusl, NpeBbilatowme npeaen NpoYHOCTU Nopoasl,
YTO BbI3bIBAET €€ paspyLLeHMe.

B 3aBMCUMMOCTM OT xapakTepa CUIoBOro BO34enNCTBMS BypoBOro MHCTpPYMEHTa Ha rop-
HYIO nopoay N cxeMbl ero paboTbl MexaHnyeckoe BypeHne MOXeT OCyLLeCTBATLCA crneay-
owmnmMn - cnocobamu:  BpallatenbHbIM, yOapHbIM, BpawaTerbHO-yaAapHbIM U yAapHO-
BpaLLaTenbHbIM.

CtaHku ansa 6ypeHusi CKBaXXuH

BypeHne ckBakMH B YrofbHbIX LUaxTax XapaKTepusyeTca cneundukon, CBsI3aHHON
C BbICOKOW CKOPOCTbI0 BypeHusi, cnabon yCTOMYMBOCTbIO Nopoa, paboTon B OENCTBYHOLLNX
BblpaboTkax BO B3pblBoOnacHomn cpeae u gp. CkBaxuHbl BypATca o6bIMHO MO Yrio unu no-
pogam cpegHen kpenoctu (f < 8), NnO3TOMy Ha BCeX CTaHKax peanuayeTcs BpallaTesibHbIN
cnocob 6ypeHus.

BypoBble CTaHK/ MOXHO MoApasaenuTb MO Ha3HAYEHUIO CKBaXWH: BypeHue aerasaum-
OHHbIX, Pa3rpy304HbiX WU APYrMX TEXHOMOIMYECKUX CKBaXWH (HanpaBreHHoe OypeHune Ao
1000 m, gerasaumoHHble — o 300 m).

BypoBble cTaHkn Onst yronbHbIX WaxXT MOryT OblTb CAMOXOAHBIMU UM HECAMOXOAHbI-
MM, C r’MAPaBAMYECKMM MEexXaHM3MOM nogaym GypoBoro craBa Ha 3abon M AUCTAHUWOHHBIM
yrnpaBneHneM.

Mpn 6ypeHnn WINypoB 1 CKBaXMH nepdopaTtopamu 1 wapowedyHom bypeHumn obpasy-
I0TCA NOPOAHbIE YacTULbI U Mbifb Crieayowmx ppakumi: kpynHaa bypoBasi Menoyb (pasme-
pom 6onee 1 mm), BypoBas menoydb (MeHee 1 mm), rpyboancnepcHas noifib (MeHee 10 MKM).

2.1.1.3.2 3apsixkaHue

MoaroToBKa K B3pbIBHLIM paboTam COCTOUT M3 CreayowmnxX 3Tanos:
- N3rOTOBIIEHNE 3axuraTenbHOW TpyOKM nNpu orHeBoM crnocobe;

- N3roToBrieHne 6OeBOro NaTpoHa;

- OYMCTKa NPOBYPEHHbLIX LINYPOB OT BYpOBOM MYKW;

- 3apsgka n 3abowka Lnypos;

- B3pbIBaHWe LWMNYypOB.

2.1.1.3.3 B3pbiBaHue

B waxTtax mncnonb3yemble B3pblBYaTble BelleCcTBa MNOAPA3LAENSATCA Ha KaTeropum
B 3aBMCMMOCTM OT KPENOCTUN B3pbIBAEMbIX MOPOA U CTEMNEHN BNAXXHOCTN 32005 BbIPAabOTOK:

- A — pns nopoa cpegHen KpenocTu CyXmx U BraXHbIX 3ab0eB: aMMOHUTLI 6 1 7, Ou-
HatTanuT;

- b — BogoycTon4mBbIEe ANA NOPOS CpeSHEN KPenocTu;

- B— BopgoycTtonumBble Ona Kpenkux nopod: aMMOHUT 1 n 2, amMoHanbl, AUMHAMUT
62 %.

Mo HasHa4yeHUO BO B3PbIBHbLIX YCTPOMCTBAX B3pbliBYaTble BeLleCcTBa OeNATCS Ha OBa
TMna: paboune, 3agada KOTOPbIX BbINOMHNUTE OCHOBHOMW B3pPbIB, N UHULUUPYLOLLME, KOTOPbIE
OOIMKHbI 3aCTaBUTb HU3KOYYBCTBUTENbHbIE B3pblBYaThIe BELLLECTBA B30PBATLCA.
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K cpeacteam B3pbIBaHWS 3aps40B B LWAaXTaxX OTHOCATCS:

- MPU OrHEBOM B3pPbIBaHUN — OrHENPOBOAHbLIN LUHYP, CPeACTBa €ro MNoKUraHmsa u
Kanclonun-geToHaTopbl;

- NPV 9NEKTPUYECKOM — 3NEKTPOMPOBOAHbIA LUHYP, MCTOYHUKM TOKa M Kancwonu-
3NeKTpoaeToOHaTOpkI;

- NPU AETOHUPYIOLLEM — AETOHUPYIOLLMI LLHYP U CPeacTBa ero nHMumMmpoBaHus (kan-
CIOflb UIN ANEKTPOAETOHATOP).

2.1.2 NoabeMHO-TPaHCNOPTHbIE paboTbl

MoabeMHo-TpaHCNOPTHbIE paboThl BKIOYaKOT B cebsa ABa Buaa pabor:

- BbIEMKY YIS U3 04MCTHOro 3a6os;

- TPAHCMOPTMPOBKY FOPHOM MacCbl M3 3aboeB Ha MOBEPXHOCTb 3emnu (MOA3EMHbIN
LUAXTHBbIA TPaHCMOPT).

2.1.2.1 BbleMKa yrnsi U3 oumMcTHoro 3a6os

TexHOoNorns O4YNCTHOM BLIEMKU YISt U3 OYMCTHOrO 3abosi npeacTaBnseT cobor CoBo-
KYNMHOCTb MPOM3BOACTBEHHbIX MPOLIECCOB, BbIMOMHAEMbIX B OnpeaeneHHon nocnegosaTtenb-
HOCTW B MPOCTPAHCTBE U BPEMEHMN U HanpaBfeHHbIX Ha NoSTlyYeHne roToBOW NPOAYKLMW.

Bblemka yrns npoussoamtca cnegyowmm obpasom: kombariH, ABUradcb no naee, Bbl-
HUMaeT nonocy yrns wupuHon 0,8 nnmn 1,0 m. Benen 3a kombarHOM Npoun3BoauTCa nepe-
ABWXKKA CEKUMN MexXaHU3MpPOBaHHOM Kpenu, 4To obecneymBaeT ykpensnieHme OBHaKeHHOW
KpoBnu. lNMocne BbleMKM yrAsi NO BCEW AfMHE naBbl NPOU3BOAUTCS 3a4BWKKA NaBHOMO KOH-
Benepa, T. e. NaBHbIA KOHBEWep nepemellaeTcs BNSOTHY K 3abot. 3ateM npousBoOadATcs
KOHLIEBbIE Onepauun — nepensukka CeKUUn Kpenu COMpsKeHUs, neperpyxaTtens v gpyrue
onepauuun. Ha cnegytowiem atane kombanH 3apybaeTtcs B nnacT, n onepaumsi NoOBTOpseTCs:
BbleMKa, NnepeaBmkka Cekuun, nepeaBmKkka KOHBenepa, 3akniounTensHble onepaumm, 3apyo-
kKa kombanHa Ha HOBYK MOSIOCY, MOBTOPSAETCSA HOBbINM UMKN. [lepen BblEMKOW yrns MOXeT
OCYLLECTBNATLCA NpeaBapuUTENbHOE YBNAXHEHNE yronbHoro nnacra (cm. 2.1.8.1.3).

B 3aBMCMMOCTN OT MpUMEHSEMbIX CUCTEM pa3paboTKn KoMnrekc paboT B OYUCTHOM
3ab0e coCTOUT 13 cnegyrLmnx TeEXHONOrMYyecknx npoueccos [35]:

- BbleMka yrns (nogpyobka, oTbonka 1 Hasarika yrrs Ha KoHBeunep);

- foctaBka (TpaHCnopTMpPOBaHME) Yrnsa BAOSb OYMCTHOMO 3ab60s1 K OTKATOYHOMY LUTpe-
Ky;

- KpenneHue npu3abonHOro NPOCTPaHCTBA;

- nepenBwxka obopyaoBaHuna b6rivke K 3ab6or0 N0 Mepe NoABUraHus NOCNeaHEro;

- NpoBefeHne paboT No ynpaBreHWo rOpHbIM AaBMEHNEM.

OCHOBHbIM MPOLECCOM B TEXHOMOMMM OYUCTHOM BbIEMKU SIBMSIETCA paspyLUeHue,
T. €. OTOAEneHne yrnst oT Maccuea M ApobneHne 0O KYCKOB KOHOWULMOHHOW KPYMHOCTWU Onsi
yoo0cTBa Norpy3kn U TpaHCNopTUPOBaHMS.

Mpn noasemHon gobblve paspylleHne Yris OCYLLECTBISETCA MeXaHU4yeckKumu cpen-
CTBaMM.

TexHonorns ¢ MexaHM4YeCcKMM paspyLleHneM yrisg MOXeT OCYLLeCTBNATLCA C NOCTOSH-
HbIM NpUCYTCTBMEM paboymnx B OYNCTHOM 3aboe 1 6e3 NOCTOAHHOrO UX NPUCYTCTBUS.

OunctHble paboTbl U NogaepkaHMe OBHaXKEHHbIX Nopoa B Npu3abonHOM NPOCTpaH-
CTBE OCYLLECTBMSATCA C NOMOLLBIO MEXaHU3NPOBAHHOIO OYNUCTHOIO KOMMIEKca.
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MexaHn3npoBaHHbIM OYUCTHBIM (0OObLIYHBIM) KOMMEKCOM Ha3biBalOT COBOKYMHOCTb
B3aMMHO YBSI3@HHbIX MO CBOMM MapaMeTpaMm U KUHEMaTUYECKMM CBA3SIM MaluvH 1n obopyao-
BaHus, obecneyvmBaroLLMX KOMMMEKCHYIO MeXaHU3auuio NpoLeccoB BbIEMKM YIS Npu MecT-
HOM ynpaBrneHun nmn. B komnnekcax gonyckaeTca 3ameHa 0gHoro tuna obopynoBaHua opy-
rmm (Hanpumep, KoM6anHOB, Kpenw).

MexaHn3npoBaHHbIN OYNUCTHOM KOMMSEKC MexaHn3npyeT oTOoKnKy, Norpysky u TpaHc-
nopTMpoBaHue yrnsa no naee, NepeaBuxKy KOHBeWepa Ha HOBYIO JOPOry, KpenneHue nasbl U
ynpaBrieHne KpoBnewn.

B MexaHM3npoBaHHbIN koMmnneke BxogaT [37]:

- BbleMOYHasa MalwmHa (y3ko3axBaTHbIN KOMOaKrH, CTpyroBas yctaHoBKa U T. 4.);

- 3a00NHbIN (NaBHbIV) KOHBEWED;

- MeXaHn3npoBaHHasi Kpenb;

- pas3nuMyHoe BcrnomoratenbHoe obopyaoBaHue (Kpenb ConpsbkeHus, kabeneyknagyum-
KW, CUCTEMbI OPOLLUEHUS U MbIfIe0TCOCa, BEHTUNALMOHHOE 0bopyaoBaHue 1 T. 4.).

TexHonorndyeckun umkn paboT no Aobbiye yrns B ANMHHOM OYMCTHOM 3aboe cocTouT
N3 TpeX OCHOBHbIX NPOLIECCOB:

- BbIEMKM yrisa (paspyLlleHune 1 norpyska);

- AOCTaBKM yrnsa n3 3abosi K NOrpy304HOMY NYHKTY B LUTPEKE;

- KpENneHmsa n ynpasneHnsa ropHbIM AaBAeHNEM.

COOTBETCTBEHHO 3TOMY KaXAbli MPOLIECC BbINOMHAETCA BbIEMOYHOM MAaLUMHOW, O0-
CTaBOYHOM MaLUMHOM (3aDOMHBbIM KOHBEMEPOM) B COMETaHUM C KOHBEWEPHbLIM Meperpyxare-
nem, a Takke MexaHU3npPoOBaHHOM Kpenblo.

2.1.2.1.1 BbleMo4YHaaA MallMHa

BbleMoyHass mMawmnHa oOcCyLlecTBNsSeT paspylleHne maccuBa, ApobneHue yrns Ha
TpaHcnopTabenbHble KyCKW, nepeaady ropHon Maccbl Ha Npu3abonHoe TpaHCNOPTHOE Cpesn-
CTBO.

K BbIEMOYHbIM MalUMHaM, OCYLLECTBASKOLWMM paspyLlleHme yrnsa MexaHU4YeckuMm Ccno-
cobom nocpeacTBOM UCMNONHUTENbHbBIX OPraHoOB, OTHOCATCS:

- OMUCTHblE KOMDaWHbI;

- CTPYroBble€ YCTaHOBKY;

- BypOLLHEKOBbIE MALLVHbI;

- Npoxoa4yeckne KomoamHbl.

OunctHon yronbHbIM KOMBaH — [O0ObIYHbIE MaLUMHBI AMWHHBIX OYUCTHBLIX 3a60€eB,
BXOASILLME B COBPEMEHHbIN KOMMMEKC 060opyaoBaHMs C MEXaHM3MPOBAHHOW NepeaBukKHON
Kpenbto, KOTOpble MEXaHMU3MPYIOT onepauumn No OTAENEHUIO NONE3HOro NCKONaemMoro oT mac-
cvBa M Norpyske ero Ha 3abonHbIN KOHBENEP.

OunctHon KombanH

OuuncTHble KOMBanHbI paboTatoT B OYMCTHBLIX 3a605X (NaBax) U NpegHasHayYeHbl And
oTAeneHus OT Maccusa (BblEMKW) YISt U NOrPY3KN OTAENEHHOM FOPHOW Macchbl Ha 3abOMHbIN
KoHBenep. OuncTHble KomMOanHbl ONA KPYTbIX M KPYTOHAKMOHHLIX MfiactoB obecneudnBaroT
BbINOSTHEHNE TOSMBbKO NEPBON (PYHKLMWN, NMOCKOSbKY TPaHCNOPTUPOBAHME FOPHOW Macchl Ans
3TUX YCMNOBUN OCYLLIECTBIISIETCA CAMOTEKOM 3a CHET rpaBUTaALUOHHBIX CUST.

O4yuncTHbIE KOMDaMHbI 4endaATcsa Ha:

- LLMPOKO3axBaTHble (LUMpPUHA 3axBaTa MCMNOSNTHUTENBHOro opraHa 6onee 1,0 m);
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- y3KO3axBaTHble (LUMpUHa 3axBaTa UCNOMHUTENBLHOro opraHa meHee 1,0 m).

B cBoo o4vepenb, y3ko3axBaTHble KOMOGaWHbl UMEKT CTaHAapTHbIN PSA LUMPUHBL 3a-
xBarta: 0,5; 0,63; 0,7; 0,8 m. B HacTosLLEee BpeMs NPUMEHAIOTCA B OCHOBHOM Yy3KO3axBaTHbIE
KOMBanHbI.

KombainH paboTtaet ¢ pambl 3abonHoro koHeenepa. [lepemelieHne kombarniHa ocy-
LLIeCTBNSAETCH NOoAaloLen YacTbio N0 peevyHOMy CTaBy 3aKpensieHHOro Ha HaBeCHOM obopy-
AoBaHuK 3aborHoro koHBenepa. Npu paboTe kombarHa oba LHeKka paspyLlaroT YrofbHbIN
MaccuB 1 Fpy3sT yronb Ha 3abOMHbIA KOHBEKEpP. Yrofb, OCTAlLWNNCS Ha No4YBe nocrne npo-
X0[a LWHEKOB, rPYy3nTCS LLMTOM, PacnosiIOKEHHbIM NO3aAm LUHEKOB. YnpasneHne LHekaMu no
MOLLHOCTM NriacTa ocyLlecTBRAseTcs JoOMKpaTaMu nogbemMa.

CoBpeMeHHbIN 04MCTHOW KOMBaNH COCTOUT U3 CreayoLLMX OCHOBHbIX CUCTEM:

- KOprycHas cuctema, npegHasHayeHHas ans o6beanHeHUs OTAENbHbIX KOPMYCHbIX
Y3MOB B KOHCTPYKTMBHO LIEMOCTHbIN TEXHUYECKUN OBBLEKT, a Takke ANS BbINOMHEHUSA psaa
APYTVX PYHKLNIA;

- cucTemMa npuBoga UCMOSTHMTENbHOTO OopraHa, npefHasHaveHHas ans obecneyeHus
ABWXXEHWs1 9TOro opraHa ¢ 3ajaBaeMblM/ CKOPOCTSMU pe3aHnsa U HeobXxoaAMMbIMU MOMEHTa-
MMU;

- cucTema nepemeLleHns, NnpegHasHadeHHas ans obecnedeHns nepemelleHuns (noga-
4n) KOPNYyCHOW NnogcucTemMbl KoMbanHa ¢ TpebyeMbIMN 3HaYEHUAMM CKOPOCTEN U YCUINUN,

- cucTema noaBecKU M nepemeLleHnst UCMNOMHUTENbHOrO opraHa, npeaHa3HavyeHHas
ans:

a) OCHOBHbIX U PEryfiMpoBOYHbIX NepeMeLLeHNA UCMOSTHUTENbHOIO OpraHa OTHOCU-
TEeNbHO OCHOBHbIX XXECTKO COeQUHEHHbIX Y3M0B KOPMYCHON NoAcUCTEMbl C TpebyeMbiMy 3Ha-
YEeHMSIMU CKOPOCTEN N YCUINIA,

6) nogaepxaHnsa 3a4aHHOMO MOSNIOXEHUS UCMONHUTENBHOIO opraHa OTHOCUTENbHO
YKa3aHHbIX Bbllle Y3r10B;

- cucTema ynpasrieHus AN OCYLEeCTBRAEHUS (PYHKLUMIN ynpaBrneHusl, 3alliuTbl, KOH-
TPONA W [AMAarHOCTUKM Ha OCHOBE COOTBETCTBYKOLLEW annapaTypbl U KOMMbIOTEPHbIX
YCTPOMWCTB, C KOTOPbIMW B3aUMOOENCTBYIOT ONepaTopsb;

- cucTema nblnenoaaBneHns.

TexHonornyeckme cxembl Npu oTpaboTke 3a60eB OYNUCTHLIMU KOMOaMHaMm

Mpn oTpaboTke 3a60eB OUYNCTHBIMM KOMBaHaMN NPUMEHSAOTCA ABE CXeMbl [35]:

- YeNHOKOBAas cxemMa, Npu KOTOpown KombBanH NpoM3BOANT BbIEMKY YINsA NP ABUXEHUU
B 060MX HanpaBneHusx;

- OAHOCTOPOHHSASA CXema, Npu KOTopon KoMbarH NMpOM3BOAMT BblIEMKY Yrisi nNpu OBU-
)KEHMUN TONbKO B OQHOM HanpaBfeHnu, a B APYroM OCYLLIECTBIISIETCHA NeperoH kombanHa.

Bblemo4YyHasa mawmMHa CTPYroBon yCTaHOBKM

BbleMOYHasi MalLunMHa CTPYroBOn yCTAHOBKW, B OTNINYME OT OYUCTHbBIX KOMBaHOB, pas-
pyllaeT yrofb pes3aHnem C NoBepxHOCTM 3abosi BAOMb NMHUM HannacToBaHWs yrnsa ¢ NocTo-
AHHOW UINM NepeMeHHOW (B 3aBMCUMOCTU OT COMPOTUBISIEMOCTU YrNsa pe3aHuto) rnybuHom
pe3aHns (TONLNHOWM YrofibHOW CTPYXKK).

OpbekTnBHOM MexaHU3aunen Onsi BbIEMKN YISl U3 TOHKMX NIacToB ABASIOTCS CTPY-
roBble ycTtaHoBku. K npeumyliectsam gaHHOro cnocoba OTHOCUTCS BO3MOXHOCTb adhdpek-
TMBHOW MeXaHu3auun BblEMKU U3 TOHKMX MMacToB, MPOCTOTa KOHCTPYKLUMUKM, XOpoLlas copT-
HOCTb 40BbLIBAEMOro yrns.
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[MpMeHeHne CTPYroBOM BbIEMKW OCIOXHAETCA U AaXe CTaHOBUTCH HEBO3MOXHbIM
Npyu HanMyuu B nnacTe KPYnHbIX KPenknx BKIMIOYEHUN KonveaaHa, KBapuuTa, nopogHbIX npo-
CINOWNKOB, a Takxe Mpu Hanu4nm y KPOBMW nnacta KPernkoro crnos yrrs, Ang paspyLleHus Ko-
Toporo Heob6xoamMmo npeaBapuTenbHoe nNpoBeaeHne BypoB3pbIBHBIX paboT, YTO OCMNOXHAET
opraHusauuto pabot B o4ncTHOM 3aboe. Hanuume B HWXKHEN YacTu nnacTa KpPemnkoro cCros
yrna (3eMHuka) u cnabas HepoBHas noyvsa Takke MPEenATCTBYOT NPUMEHEHUI0 CTPYroBOK
BbIEMKM.

Mo cpaBHEHMIO C BbleMKOM kKoMBanHaMn Npu CTPYroBown BbleMke obecnevmBaoTcs:

- 3bpeKTUBHbBIN CNOoCcob paspyLLeHMst YrofibHOro Nnacta pe3aHuMeM BOOMb HanmacTo-
BaHWs C rnybuHon pesanunsd, gocturawowen 100 mm (npy cnabbix yrnax), B Hambonee omxa-
TOM 30HE YrofbHOro nriacta — C NOBEpPXHOCTM 3abod. OTo obecnednmBaeT MUHUMAbHYHO
9HEpProemMKoCTb npoLuecca paspyLlleHus YIis, BbICOKYD COPTHOCTb A0ObiBAaeMOro yris npu
HebonbLIOM MNblnieobpasoBaHuy;

- bonee 6e3onacHble ycnosus Anst oTpaboTkM NNacToB, OMNACHbLIX MO rady U Nbin n
0CcobeHHO Mo BHEe3anHbIM BbIGpOcam yrns 1 rasa;

- BOBMOXHOCTb 9(PEeKTUBHON BblEMKM BeCbMa TOHKMX MSIACTOB MOLWHOCTLIO 0,4—
0,7 wm;

- bonee npocTtas cxema opraHusaumm paboT no ArnHe nasbl;

- MEHee CIIOXHble cpefCcTBa KOMMSIEKCHOW MexaHu3auuuM M aBToMaTu3auum npous-
BOACTBEHHbIX NPOLECCOB B OYNMCTHOM 3aboe.

- OTHOCUTENbHAA NPOCTOTa U HAAEXHOCTb KOHCTPYKLUMUM COBCTBEHHO CTPYroBOro Uc-
NONHUTENBHOrO OpraHa, npeacTaBnsAoLero cobon NUTON KOpPNyc C 3aKpenneHHbIMU Ha HEM
pesuamu. Ha ncnonHUTensHOM opraHe CTPYroBOM YCTaHOBKWU HET 3NEKTpo- Unu ruapoasura-
Tenemn, TpaHCMUCCUW;

- IpMBOAbl CTpyra HaxoAdATCA Ha pamax NpUBOOHbLIX FOMOBOK KOHBeWepa, pacnosio-
XKEHHbIX Ha LITpeKax UM no KoHuam 3abos, 4YTo ynpollaeT Ux TexHnyeckoe obcnyxueaHue.
Mpn BbIHOCE NMPMBOAHBLIX FOMIOBOK CTPYyra M KOHBEWepa Ha LUTPEKM UCKIoYaeTca Heobxoau-
MOCTb NpeaBapuUTeNbHON BbIEMKU HULL;

- OTCYTCTBYET HEOobXoOMMOCTb nepeMeLleHns MaluMHUCTa cTpyra BAOSIb OYMCTHOrO
3aboqa Bcnen 3a nepemMelleHMeM CTpyra, YTO CyLWEeCTBEHHO YMeHbllaeT (puandeckyro Ts-
XeCTb N HanpsiKeHHOCTb ero Tpyaa.

K HepgocTaTkam CTPyroBow BblEMKN OTHOCATCS:

- orpaHMyeHHasa obnactb NPUMEHEHNA NO COMPOTMBIISAIEMOCTU YISl PE3aHUI0 U Hanu-
4YMIO B NSlacTax KPYnHbIX KPEMNKUX BKNIOYEHUW KonyeadaHa, KBapuuTa, NopoaHbIX NPOCIOWNKOB;

- Fe0SiIorMyeckMe HapylweHus nnacrta, Hanuume cnasitHHOCTU («NPUCYXU») BEpXHEWN
na4ky nracrta c nopogamu Kposnu, cnabble Nnopoabl KPOBMN U MOYBbI, KOTOPbIE YCIOXHSIOT,
a B psge criyvyaeB AenarT HEBO3MOXHbLIM 3KCMyaTaumio CTPYroB;

- HeynpaBnsieMbIn NPOLLEeCC OOpyLLIEHNA BEPXHEN Nayvku yrns nog AeNcTBMEM Beca U
rOPHOro AaBfeHusl, YTo 3aTpyaHAeT NpPUMEHEHNe COBMECTHO CO CTpyramm MexaHuU3MpoBaH-
HbIX Kpenewu;

- H13kun Kr4 ctpyroB n3-3a 60nblUMx NOTEPb HA TPEHMEe CTpyra O No4YBy U CTaB 3a-
GoKnHOro KoHBerepa.
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2.1.2.1.2 CeKkuunm Kpenum

KpenneHne o4nmcTHbIX 3ab60€B M LUTPEKOB SIBMSIETCA OOAHUM U3 OCHOBHbIX MPOW3BOA-
CTBEHHbIX NMPOLEeCCOoB Npun noasemMHon paspaboTke yrns. NMNopoabl KpoBIM Hag NprM3aborHbIM
N BblpaboTaHHbIM NPOCTPAHCTBOM MOXHO paccMaTpuBaTb Kak NAUTY, OOAWH KOHEL, KOTOPOWN
3aKpensneH B yroflbHOM MaccuBe, a ApYrov — CBELUMBAETCS B BUAE KOHCOMMN U MOXET 0bpy-
WwnTbcs. [iNs ero nogaep)xaHusa yctaHasnMBaloT Kpenb, KoTopas no Mepe noasuraHus 3abos
nepemeLLaeTcs, ocBoboOXAeHHas OT Kpenu 4YacTb KOHCOSbHOWM NNuTbl obpyLuaeTca B Bblpa-
©oTaHHOE NPOCTPaHCTBO.

Ansa kpenneHnsa o4NCTHbIX BbIpabOoTOK U yrpaBreHns KpoBfien NPUMEHSIOT MexaHu3u-
poBaHHbIE KpPenu, NpegHa3HavYeHHble ANs KpenneHnsa n orpaxaeHunsa pabovero npoctpaHcTea
OYUCTHOrO 320605 OT NPOHWKHOBEHUS B HEro 06pyLUEHHbBIX NOPOA KPOBMAM U yNpaBreHust rop-
HbIM faBreHnemM. MexaHn3mpoBaHHAA Kpernb COCTOUT M3 NIMHEWHBIX CEKUW, pacnpenenu-
TEeNbHOWN N KOHTPOMbHO-PErynupyroLLen rmgpoannapatypbl U rMAPOKOMMYHUKALUNA.

CeKkumsi MexaHn3NpOBaHHOW Kpernu — 3TO 3MEeMEHT Kpenu, COXPaHSIoWNA CBOKO Lie-
NOCTHOCTb NPWU NepeaBMKEHUN U COCTOALWNA OBbIYHO M3 OCHOBAHWS, MMOPaBINYECKNX CTOEK
(o OBYX CTOEK B CeKLMM), CBA3aHHbIX NepeKkpbITUEM Y KPOBNW Nracrta, rmapoaoMKpaToB ne-
peaBuxeHnsa (ogHoro unu asyx), 6rnoka ynpaeneHnsa NOoTOKOM paboyen XUAOKOCTU U rmapo-
KOMMyHMKaumn. Cekumss MMmeeT OorpagmTenbHbI 3MNeMeHT, 3almwarwmnin pabodee npo-
CTPaHCTBO OT NPOHNKHOBEHWS B HEMO 0OPYLLEHHOM NOPOAbLI KPOBIN.

Cekumn pacnonaratoTca N0 BCer ANWHE nasbl M nepegsuratoTcs K 3aboto no mepe
BblEMKM yrnsa Bcrneq 3a kombamHoM ofHa 3a ApYyron yepes3 OAHy C nocrenyrwmum NoaTsarn-
BaHWEM HenepeaBUHYThIX.

Onepauuu, BbINOSIHAEMbIE NIMHENHBIMW CEKLUMSIMWN, OANHAKOBbLI NOYTK ANs BCEX Mexa-
HU3NPOBAHHbLIX Kpenewn: pasrpy3ka (CHATME pacnopa) rmapocToek, nepeaBukeHne cekuum,
pacnop rmgpocTtoek, nepeasmxeHne 3aboHOro KoHBerepa u nogaepXxaHve nopos KPoBnu.

[Ana nepeaBMXXKM CEKLUMM NPOU3BOAAT pasrpysKy ee CTOeK COeaANHEHMEM MOPLUHEBbIX
MonocTen CTOEK CO CMMBHOW Maructpanbko 4vepes3 ynpaBnsemMbiii 00paTHO-pasrpy304HbIn
knanaH. OQHOBPEMEHHO NPOM3BOAUTCA Nogada paboyen XXMAKOCTM B LUTOKOBYHO MOSOCTb.

MO TEXHONOIMYECKUM KPUTEPUAM MEXaHM3MPOBAHHbLIE KPEMW MOXHO Kriaccuduumpo-
BaTb NO Cnocoby nepemMeLleHns BCen Kpenu Komnnekca — (ppoHTanbHoe cpasy no Bcemy
poHTY 3a605 (HENPEPLIBHOE UIN LINKINYHOE).

MNMepeaBMKKa CeKLUMN MeXaHU3UPOBaHHbIX Kpenen

[Ana nepeasuKKn CEKLUMN MEXaHNU3NPOBAHHBIX Kpenen NpUMEHSIIOT TPY OCHOBHBbIX CMO-
coba: nnenHbln, WaxMmaTHbIN K rpynnosou [38].

2.1.2.1.3 3abounHbIN (NaBHbLIN) KOHBEWEpP

3aboviHble KOHBerepbl cryxaT Ons npuemMa v TPaHCNopTUPOBaHUS FOPHOW Macchl
B 3ab60s1x wWwaxT. B AnuHHbIX 3ab0sX, Kak MpaBurio, NpPUMEHAITCH cKkpebkoBble 3aboKHble
KOHBEeWepsbl, B Y3KUX — NEHTOYHbIe [37].

JleHTOYHbIE KOHBEMWEpDI

JleHTOYHbIE KOHBeEWepbl criyXaTt Ofs TPaHCMOPTUPOBAHWUA YIIiS U MYyCTOW noponbl U
nopoAbl U3 NPOXOAYECKNX, BCKPbILWHBIX U A0BbIYHLIX 3260€B N0 rOpU3OHTanbHbIM U HaKIOH-
HbIM BblpaboTkam BHYTPU FOPHbIX NPeanpuUaTUR, ANS nogbeMa UX Ha NOBEPXHOCTb U ANs no-
crneayoLero nepemeLleHns K oboratuternbHon abpuke, K NOrpy304HOMY MYHKTY BHELLHEro
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TpaHcnopTa UnNu HenocpeacTBEHHO K noTpebuTento, a nopodbl — B oTBan. lNpeacraenser
cOBO0M KOHCTPYKLMIO, COCTOSILLYHO M3 OMOPHbIX CTOEK, NPUBOAHOMO M HaTshkHoro 6apabaHos,
NpMBOAHOro 060pPYyAOBaAHUSA, MPOMEXYTOYHbLIX OMOPHbLIX POSIMKOB U KOMbLEBOW NMEHTLI, MO KO-
TOPOM HENOCPEACTBEHHO NEPEMELLAIOTCS rpy3bl.

Mpon3BOAMTENBHOCTL JIEHTOYHbLIX KOHBEMEPOB 3aBMCUT OT LUMPUHbLI U CKOPOCTU OBU-
XXEHUS KOHBENEPHOW NEHTHI.

Hecywnm n TAroBbIM OpraHoM fIEHTOYHOMO KOHBerepa obLiero HasHavYeHus aBnseTcs
3aMkHyTas (beckoHe4vHasi) rmbkasa neHTta, onuparLasica cBoMMN paboyven n XonocTon BeT-
BSMW Ha PONMKOBbIE OMNOPbI U orMbarLan Ha KOoHUAX KOHBerepa NPUBOAHOW U HaTSXKHOW
GapabaHbl. Mepegaya OBUWKEHUSA NEHTE OCcyLecTBnsaeTcs PPUKLMOHHBIM CnocobomM OT npwm-
BoaHoro 6apabaHa.

Heobxoanmoe nepBoHayanbHOEe HaTsXKeHWe Ha cherarolien BeTBM fEHTbl Co34aeTcs
HaTsXkKHbIM BapabaHoM Npu MNOMOLLM HATSXKHOrO YCTPOWCTBA, KOTOPOE B OCHOBHOM BbINOSI-
HAIT rpy30BbIM. JIeHTbl 3arpyxatT CbiNy4yMM MaTepuanioMm 4Yepes 3arpy304HYH0 BOPOHKY,
yCTaHaBnmBaemyo o6bIYHO B Havane KoHBenepa y KoHueBoro 6apabaHa. Pasrpyska neHTbl
MOXeT BbITb KOHLEBOW C NpuBoAHOro 6apabaHa nnn NPoOMeXyToO4YHON, AN Yero UCNonb3yrT
nepeaBwkHYI0 pasrpy304HyI0 TENEXKY UM CTauMoHapHbIe NIYXKoBble copackiBaTenu.

HanpaBneHne notoka, cbpacbiBaemoro ¢ GapabaHa maTepuana, obecneymsaeTcd
pasrpy3o4HOn KOpOobKon.

CKkpebOkoBble KOHBeWepbI

Ha yronbHbIX WaxTtax gns goCTaBky yrnsa B OSIMHHBbIX OYMUCTHBIX 3a00sX Ha Nonornx m
HaKMOHHbIX MfacTax NPUMEHSAT ckpebkoBble koHBenepbl. OHWM OTHOCUMTENbHO MPOCTbI MO
KOHCTPYKLUWUWN, MPUrOAHbI K TSXKEMbIM YCIOBUAM 3KCNyataumm, npucnocobnexsl ang padoThbl
C OYUCTHbIMW KOMBanHamu, CTpyramMm u MexaHu3npoBaHHbIMU KpensamMu 1 aBnaTca 6ason
COBPEMEHHbIX MEXaHN3NPOBaHHbIX KOMMIIEKCOB.

3abonHble ckpebkoBble KOHBEWEepbl NpeaHasHaveHbl Ans TpaHCnopTupoBaHus (£o-
CTaBkun) OTOUTOrO M MOrpyXEHHOro Yrnsi BAOMb OYUCTHOrO 3ab0s1 B KOHBEMEPHbI LUTPEK.
CtaB koHBenepa gaBnsietTca 6ason Ans nepenswmkeHMs KombarHa M NOATAMMBAHUS CEKLUN
naBHOW Kpenw.

CkpebkoBble koOHBenepbl obnagatoT GOMbLIOW NPOM3BOAMTENBHOCTBIO M MOMYT AO0-
CTaBNATb Yrofb Kak BHM3 NO NageHuto nnacrta (nog yrnom go 20°-35°), Tak 1 BBEPX NO BOC-
ctaHuto (nog yrnom go 12°).

CkpebkoBbIi KOHBEVEp COCTOUT M3 OBYX XernoboB (peluTaudHbii UM KOHBENEPHbIV
CTaB), TArOBOro opraHa v ABYX KOHLEBbIX KOHCTPYKLUMIA — NPUBOAHOM U HATSXKHOWN rOSTIOBOK.

CtaB kOHBelepa COCTOUT U3 JNIMHEMHbIX pellTakoB, GOPTOB M NEepPexoaHbIX CEKLMN.
JInHenHble peluTakn COeaMHSITCS Mexay cobon cneumanbHbIMKU 3aMKaMuy, OOMNYCKarLMMM
n3rnb peLuTakoB OTHOCUTENBbHO APYr Apyra B rOpM30OHTaNbHON U BEPTMKANbHOM MIOCKOCTAX
nog yrnom Ao 3°, a K pame npMBOAHON U KOHLEBOW rofiOBOK MOACOEANHAIOTCS Yepes nepe-
XOAHbIE CEKLMW.

K HWKHUM nonkam GOKOBMH NMHEWHOW CEKUMW NpuBapeHbl ABe MOonepeyHble JbbKK,
K KOHL @M KOTOpbIX C 3aBOMHOM CTOPOHbI NPUKPEenneHbl NogbopLLMKK, KOTOpble 3ayualoT
no4yBy KOMBGaNHOBOW AOPOXKM NPU NepeaBMKKe KOHBenepa 1 SBnsTCa onopon anga 3abon-
HOM Nnbbkn KoMmbarHa. C 3aBanbHOM CTOPOHbI K nogbopLimkam Kpenatr 6opT ¢ xenobom Aans
kabeneyknaguuka.
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CtaB kOoHBeWepa MMeeT NPOYHYI KOHCTPYKLUMIO, AonyckawLy paboTy BbleMOYHOM
MaLUNHbI HENOCPeACTBEHHO € ero pamMbl. OH e cnyxuTt 6a3oBorn Gankon ana camonepensu-
raroemnca rmgpaBrmyeckon Kpenu.

TAroBbIM OpraHOM KOHBeWepa SBMSIOTCA OBE KPYrNO3BEHHbIE LEenu co ckpebkamu.
OTaenbHble OTPE3KM Lenu CoeauHeHbl Mexay cobon creumanbHbIMU COeANHUTENBbHbIMM
3BEHbAMM. TAroBble 3aMKHYTble (BECKOHEYHbIE) Lenu co ckpebkamn, ABUradchb no gHy BEpX-
Hero xenoba, nepemMeLlaloT NOrPy>KEHHbI Ha KOHBenep yronb 1 cbpacbiBaloT ero npu oru-
OaHun BeayLlen 3Be3404KM NMPUBOAHON rOSTOBKM.

CkpebkoBble KOHBeWepbl, NpUMeHsiemMble s TPaHCNOPTUPOBaHUA Yrns B naBax,
Heobxo4MMO nepemeLlaTth BCre 3a NoABUraHnem o4ncTHOro 3abos.

2.1.2.1.4 KoHBeMnepHble neperpyxartenu

Meperpyxatenu — 370 crneunasrnbHble KOHBEWEPbl NS COnpshkeHust 3abONHOro KoH-
Bewnepa Co cpeacTBaMu TpaHCMnopTa Mo LTPEKY.

Meperpyxatenn obecneynBaloT HeNPepbIBHOCTb MpoLecca MOorpysku ropHoM Macchbl
B MapT1IO BaroHeTOK. VX pasnuyatoT:

- MO TUNY UCMNONHUTENBHOIO OpraHa — fNEHTOYHbIE N CKPeBKOBbIE;

- N0 cnocoby nepenBuxeHUs K 32600 — HecaMoXoOHble N TeNecKonMyeckue;

- MO CNOCOBHOCTU K U3rnMby B ropu3oHTaNbHOM NNOCKOCTU — n3rnbarolmecss n Hemsru-
batowmecs;

- N0 BMAY NOAAEPKMBAKOLLMX YCTPOUCTB — OonuparoLmMecs Ha noysy BblpaboTku, nog-
BELLEHHbIE K Kpernu 1 CMeLLaHHbIe.

B kayectBe ogHOro m3 3apEKTUBHLIX CPEACTB COKpaLLEHUS MPOCTOEB MOrpy304YHOM
MaLUWHbI NpU onepaumax obMeHa NPUMEHSAITCA NIEHTOYHbIE NN CKPebKoBbIE Neperpyxare-
nn.

CkpebkoBble KOHBENEpPHble NeperpyXaTenn Ha YrofibHbIX WaxTax npeacTaBngaloT Cco-
601 NpucTaBHbIE N HAOBWXKHbIE KOHCTPYKLMK, YCTaHaBNMBaEMbIE MO4 KOHBENEPOM OYUCTHO-
ro 3abosi B XBOCTOBOM 4YaCTW NIEHTOYHOMO LUTPEKOBOro KoHBeKrepa. [pucTaBHble neperpyxa-
Tenn UCNonb3yT C NEHTOYHbIMU TenecKonMyecknmMmu KoHBenepamun. HagswxHble neperpy-
xXaTtenu, nmerome HagBWKHYK0 TOSIOBHYKO 4acTb, obecnevmBaloT HenpepbiBHOE NponBura-
HWe naBbl HA HEKOTOPYIO ASNIMHY 6e3 ykopaumMBaHUs UK YANUHEHUS LUTPEKOBOro NIEHTOYHOIO
KoHBeKepa. 1o mepe npogsuraHnsa nasbl Neperpyxatenu KoOHBEWepHble nepemMeLlaroT o
noyse ¢ nomoLlblo nebenok nnu gomkpaTtos. [1pon3BOANTENBHOCTL KOHBEMEPHBIX CKpebKo-
BbIXx neperpyxarenen — 200—600 T/u.

JleHTOYHbIE nNeperpyXaTeny B OCHOBHOM WCMOMb3YHOT MpyU NpoBedeHUn MnoAroToBu-
TenbHbIX BblpaboToK KOMOGamHOBbBIM MM BYpOB3PbIBHLIM CNOCOBOM; UX YyCTaHaBnMBaloT
Mexay Npoxoayvyecknm KomMbanHOM UnvM NOrpy3oYHON MalLUMHOW U OCHOBHbLIM TPaHCMOPTHbLIM
cpencTtBoM. JIEHTOYHbIE neperpyaTenn M3roTaBnvMBalT CaMOXOAHbIMU (C SNEKTPUYECKUM
UM NHEBMATMYECKMM MPUBOAOM) MU HECAMOXOLHbLIMU, NepeMeLaeMbiMy C MOMOLLLIO MPo-
Xoa4veckoro kombariHa unu norpy304HON MalUVHbI.

LnpuHa neHTbl Noa3eMHbIX KOHBENEPHbIX rneperpyxartenen cocrtasnset 650—-800 mm,
nponssoanTenbHOCTL — 180-300 Mm3/y [37].
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2.1.2.2 WlaxTHbIN TPAHCNOPT NOA3EMHbIN
2.1.2.2.1 OcHOBHbIe BMAbI TpaHcNopTa

B 3aBvcuMOCTM OT BMAa NepeBO3UMOro rpy3a LWaxTHbIA TPaHCNOPT pa3fensitoT Ha oc-
HOBHOW, NpeAHasHayYeHHbI ANA nepemMeLleHnsa yrnst U1 NycTon nopoabl, U BCnoMoraTtesb-
HbI — ANS nepeMeLLeHns ropHoro 06opyaoBaHns, pasnnyHbIX MaTtepuanos U NOAEN.

K OCHOBHbIM BUAaM Nog3eMHOro TpaHcnopTa OTHOCATCS:

- KOHBEWEPHbIN;

- penbCoBbIN;

- 6e3penbCoBbIi CAMOXOAHbIN;

- MOHOPENbCOBbLIN;

- KaHaTHbIN NOABECHON.

O6opyanoBaHne KOHBEMEPHOro TpaHcnopTa pasnnyaeTca B 3aBMCUMOCTU OT OCHOBHO-
ro Ha3Ha4YeHUs N FOPHOTEXHUYECKUX YCITOBUIA:

- JIEHTOYHbIE KOHBENEPblI OOLIYHON KOHCTPYKLUMN — MPUMEHSOTCA AN TPaHCNOPTUPO-
BaHUA (OCHOBHOE Ha3HaA4yeHWeE) yrns, nopoAdbl U rOPHOM MacCbl OT OYUCTHBLIX U NOArOTOBM-
TenbHbIX 3a60eB. NMPUMEHAITCA B ropuM3oHTarbHbIX M HaKMOHHbLIX BbipaboTkax c yrnamu
HaknoHa ot —16° go +18°;

- KPYTOHaKIMOHHbIE NEHTOYHbIE KOHBENEPLI — MPUMEHSAOTCA ANA TPaHCNOPTUPOBaHNSA
yrng, nopoabl U rOPHOM MaccCbl OT OYUCTHBIX U NOArOTOBUTENbHbLIX 3aboeB. [NpuMeHstoTCS
B HAKMOHHbIX BblpaboTKax C yrnaMmm HaknoHa go —25° nnu +35°;

- TENEeCKONNYecKne NEHTOYHbIE KOHBENEepbl — Takke NPUMEHSTCA ANs TPaHCNopTu-
pOBaHUA yrns, NOpoAbl N FOPHOW MacChbl OT OYUCTHLIX U NOAroTOBUTESNbHbIX 3aboeB. Mpume-
HAIOTCS B YKOPAUYMBaAKOLWMXCA WNU YONMHAOWNXCA BCRe 3a NOABUraHMEM OYUCTHBIX MN
NoaroTOBUTENbHbLIX (MPOXO4YEeCcKMX) 3ab0eB TrOPU3OHTASbHBIX M HAKMOHHbLIX BblipaboTkax
C yrnamu HaknoHa ot —-10° go +10°;

- FPy30naccaXXnpckne NeHTOYHbIE KOHBENEPbl — NPUMEHSIIOTCA NP TPAHCNOPTUPOBKE
yrns, nopogbl U rOPHOM Macchbl U NEPEeBO3Ke NOAEN B rOPUIOHTAsNbHbIX U HAKMOHHbLIX Bblpa-
DOoTKax Cc yrnom HaknoHa go 18°;

- NnacTuH4YaTble n3rnbarwmeca KOHBeNepbl — MPUMEHSIKOTCA NPU TPAHCMOPTUPOBKE
Yrns OT OYUCTHbIX 3a00€B B rOPM30OHTaNbHbIX BbipaboTkax;

- CKpeOKoBblE KOHBEWEPbI — MPUMEHSAOTCA NPU TPaHCNOPTUPOBKE Yrns, nNopoabl W
FOPHOM MacCbl OT OYUCTHbLIX U MOArOTOBUTESNbHBIX 3a060€B B rOPM3OHTasNbHbIX U HAKMOHHbLIX
BblpaboTkax ¢ yrnamu HaknoHa go 35° npu HebonbLwon gnvHe TpaHcnopTupoBaHua (4o 100—
150 m).

PenbcoBbI TpaHCNoPT:

- 3NEKTPOBO3bl, AN3ENEBO3bl — MPUMEHSIOTCA NPU TPaAHCMNOPTUPOBKE COCTaABOB Baro-
HETOK U CEKLUMOHHbIX NOe3qoB C yrrem, Nopoaon, ropHoONn mMaccon, obopygoBaHMEM N maTe-
pnanamu, a Takke naccaxmpCckmx COCTaBoB B rOpM30OHTalbHbIX BbipaboTKax;

- UHEPLMOHHBbIE JTOKOMOTUBbLI (TMPOBO3bl) — MPUMEHSAIOTCA NPU NepeBo3ke Martepua-
no., 060pyaoBaHNA U NMogen B BEHTUNALMOHHBIX TOPU3OHTarbHbIX BbipaboTkax;

- KAaHaTHasa oTKaTKa B BaroHeTKax — MPUMEHSETCA NPU TPaHCNOPTUPOBKE COCTaBOB
BaroHETOK C yrnem, nopoaoun Uinmn ropHoM Maccon, matepunanamum n obopygoBaHnem, a Takke
naccaXXmpCcKknx Noe3foB BO BCNOMOraTesbHbIX HaKMOHHbIX BbIpabOTKax C yriamu HakfioHa oT
10° pno 30°;
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- KaHaTHasa oTKaTka B CKMMNax — MPUMEHSAETCH Mpu TPaHCMOPTUMPOBKE YrNs, nopoabl
W TOPHOWM MAcChbl B HAKMOHHbIX BblpaboTKax € yrnamu HaknoHa cBbliwwe 18°;

- HaNnOYBEHHbIE KaHaTHble OOPOrM — MPUMEHSIOTCS NPWU TPAHCMOPTUPOBKE COCTABOB
BaroHETOK C yrnem, NOPOAOW UMM rOPHOW Maccoln, matepuanamm n obopyaoBaHueM, nepe-
BO3KE Nt0AEN B rOpM3OHTasbHbIX U HAKMOHHbIX BblpaboTkax 3HakonepemMeHHoro npoduns oo
20°.

BespenbcoBbI cCaMOXOAHbIN TPAHCMOPT:

- Py30Bble CaMOXOHble BaroHEeTKM — MPUMEHSIIOTCH NPW TPaHCNOPTUPOBKE Yrns, no-
poabl U TOPHOW MacChl B rOPU3OHTAsbHbLIX M HAKMOHHbIX BblpaboTkax C yrnamm HakrnoHa go
12°;

- TAraum ¢ npyuenHbiMy nnatopmamMmm — NPUMEHATCA NpU TPaHCNOPTUPOBKE MaTe-
puanos 1 060pyn0BaHNA B rOpM3OHTalbHbBIX M HAKMOHHbIX BblpaboTKax C yrinamn HaknoHa go
12°;

- FPY30t04CKME CaMOXOAHbIE BaroHETKM — MPUMEHSIIOTCS MPU TPaHCMOPTUPOBKE Ma-
Tepuanos n o6opyaoBaHus, NepeBo3Ke N0AEN B rOpU30OHTalbHbIX U HAKNMOHHbBIX BbipaboTkax
C yrrnamu HakrnoHa go 12°.

MoHopernbcoBbIN TPAHCNOPT:

- MOHOPENbCOBbIE AOPOrN C KaHAaTHOW TAroN — NPUMEHSAIOTCA NMPU TPaHCMOPTUPOBKE
MaTepuanoB n 060pyaoBaHus, NepeBo3Ke MAEN B FOPU3OHTANbHbIX U HAKMOHHbIX BbipaboT-
Kax C yrrnamu HaknoHa o +35°;

- MOHOPENbCOBbIE AOPOrM C MNOABECHbIMM FIOKOMOTMBaAMU — MNPUMEHSIOTCA  MNpuU
TpaHCNoOpPTUPOBKE MaTepuanos U obopyaoBaHWs, NepeBo3Ke NoAen B rOpPU3OHTamnbHbIX U
HaKIOHHbIX BblpaboTkax ¢ yrnamm HaknoHa go 20°;

KaHaTHbIN NogBEeCHOW TpaHCMopT:

- MOHOKaHaTHble MOABECHbIE A0OPOrN — MPUMEHSAIOTCHA NPU TPaHCNOPTMPOBKE MaTepu-
anos n obopynoBaHus, NepeBO3Ke NOAen B FOPU3OHTamNbHbIX M HaKMOHHbLIX BblpaboTkax
C yrramu HakroHa go 25°;

- ABYXKaHaTHbI€ NOABECHble JOPOrN — MPUMEHSIIOTCS NpU TPaHCNOPTUPOBKE MaTepu-
anoB, ob6opygoBaHUA B rOPU3OHTarNbHbLIX M HAKMOHHbLIX BblpaboTKkax C yrmaMmum HakroHa [o
15° [39].

lMepemelleHre yronbHOM Macchl B WaxTe OT 3abos 4O OKONOCTBOSBLHOMO ABopa unu
Ha NOBEPXHOCTb OCYLLECTBNAT OAHUMWU UMW HECKOSIbKUMW BUOAAMU TPAHCMNOPTHbLIX MallUvH
C neperpyskon ¢ 04HOro Buaa TpaHcrnopTa Ha Apyron. Llenb B3anMocBA3aHHbIX TPaHCMOPT-
HbIX MalUWMH U MexXaHU3MOoB, obecrnednBaloLMX NepemeLleHne yronbHoONn mMacchl, NnpeacTas-
nsieT cobor TPaHCMNOPTHLIN KOMMSEKC, NPU PasfnyHbIX BUAAX TPAHCMOPTHLIX MaLUMH — KOM-
OMHMPOBAHHbIV TPAHCNOPTHLIN KOMMMEKC (KOMOMHMPOBAHHbIN LLUAXTHbIA TpaHcnopT) [37].

TpaHCNOPTHBIN KOMMMEKC NOL3EMHOro TpaHcnopTa COCTOMUT M3 Y4aCcTKOBOro M Maru-
CTpasnbHOro.

Ha nnactax ¢ yrnom nageHus o < 18:

- Y4aCTKOBbIN TPAHCMOPT NPaKTUYECKM NONTHOCTLIO KOHBEMEPM3MPOBAH: LOCTaBKa yrng
N3 OYMCTHbIX 3ab0€eB OCyLLEeCTBNSAETCA CKPebKOBbIMU KOHBENWEPaMK, MO LUTPEKaM N HaKMOH-
HbIM BblpaboTkam — FIEHTOYHbIMW KOHBeNepamu; LOCTaBka MaTepuanoB, 000pyaoBaHusS U
nogen — akkyMynaTOPHbIMU 3M1EKTPOBO3aMMN M HANOYBEHHbIMU U MOHOPESbCOBbLIMU KaHaT-
HbIMW JOpOraMu, MOHOPENbLCOBLIMW JOpPOramMu ¢ NOABECHBIMU AU3eNb-rnapaBnnyeckumMmn o-
KOMOTUBaMu;
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- MarucTparbHbI/ TPAHCMOPT OCYLLLECTBNAETCA:
- 0 ropu3oHTanbHbIM BbipaboTkaMm: NEHTOYHbIE KOHBEWEpbl, 3MeKTpOBO3Hasi OT-
katka (75 % — 80 % akkyMynsaTOpHbIMU 3I1IEKTPOBO3aMU);
- N0 HAKMOHHbLIM BbIpaboTKaM: NEHTOYHbIE KOHBEWEPbI, KaHaTHas oTkaTKa.
Ha nnacrtax c yrnom nageHus o > 18:
- YY4aCTKOBbIW TpaHCMNOPT NpeAcTaBfieH JTOKOMOTMBHOW OTKaTKOW rpy30B;
- TPAHCNOPT MO HaKMOHHbLIM BbipaboTkam — KaHaTHOW OTKaTKOW (B BaroHeTKaXx, CKu-
nax).

2.1.2.2.2 TpaHCnoOpTUPOBKA yrnsa oT 3a60os K MectaM NorpyskKm

[na TpaHCNOpPTUPOBKK YrMis OT 3ab60s K MecTaM NOrpy3kuM B BarOHETKU NPUMEHSAIOTCSA
cnegyrowme Buabl MEXaHUYECKON JOCTaBKM:

- cKpenepHasi;

- caMoxoaHbIM 0bopyaoBaHMEM;

- nuTaTensaMmu;

- KOHBeKrepamu.

CkpenepHasa ycTaHOBKa npeactaBngeTr cobon TpaHCNopTHOe CpeacTBO nepuoanye-
CKOro AencTteusi, cocTtosillee M3 ckpebkoBon nebenku, ckpenepa, rofioBHOrO0 U XBOCTOBOrO
KaHaTOB, KOHLEBOro 1 noaaepxueatoiero 6mokoB. K MecTy norpysku ckpenep nepemeLiaet-
Csl C MOMOLLIbIO KOHLEBOro KaHaTta. [iBurasice B 06paTHOM HanpaefeHuM C MOMOLLbHO roSioB-
HOro KaHaTta, ckpenep, BHeAPSACb B pbIXyk Mopoay, camo3arpyxaeTcs M SOCTaBnseT ee
BOJZIOKOM K MECTy pasrpy3ku. CkpenepoBaHME OCYLLEeCTBNSAETCs No A00aBOYHbIM BbipaboT-
KaMm, Kyaa yronb nocTynaeT No BbiMYCKHbIM BbipaboTkaM nog AeCcTBMEM COOCTBEHHOrO BECa.

CamoxogHbIiM Ha3biBaloT 6e3penbcoBoe 0b6opyaoBaHne, MMeKLLEEe CaMOCTOATENbHbIN
npuBog, Ans NepeaBMKeHUs1 Ha LUMHHOM WU Ha ryceHn4yHoM xony. CamoxoAHble MalUUHbI
nogpasaenstoTcs Ha:

- NOrPYy30Y4HbIE;

- JOCTaBOYHbIE;

- MOrpy304HO-TPaAHCMOPTHbIE.

Morpy3oyHble MaluMHbl OCYLLECTBAAT TOMbKO MOrPy3Ky YrofibHOW MacCbl B TpaHC-
nopTHble cpeacTBa. K HUM OTHOCATCS MalumHbl C HarpebarwmmMm nanaMmm, Noa3eMHbIe 3KC-
KaBaToOpbl N KOBLLOBbLIE NOIPY34NKH.

K mocTaBOYHbIM MalLMHaMm, OCYLLECTBIAKOLWMM OOCTABKY YrofibHOM Macchbl, OTHOCATCS
noa3eMHble aBTocamMocBaribl U caMoxogHble BaroHeTkM. CamoxogHas BaroHeTka Ha NHeBMa-
TMYEeCKOM xoay npencrasnseT cobon kopod gnvHon 8—10 M, B AHE KOTOPOro CMOHTMPOBaH
CKpebKOoBbI UK NNacTUHYaTLI KOHBenep, obecnevnsaroLLMin paBHOMEPHOCTb pacnpeaene-
HWSA TOPHOWM MaccChbl NpW 3arpy3ke 1M NOCreayoLLyto Bbirpy3Ky M3 BaroHeTkU. ABTocamocBarsbl
Ha noas3eMHbIXx paboTax UCMONb3YHT ANs OOCTaBKM M TPAHCNOPTUPOBAHUA YINS HA 3HA4M-
TenbHbIE paccTosAHMA. B OCHOBHOM MCMNONb3yHOTCS aBTOCaMOCBaribl C ONPOKUOHBIM Ky30BOM.

[Morpy304HO-TPaHCNOPTMPOBOYHbIE MaLUMHbI COBMELLAOT B cebe hyHKUMM norpy3oy-
HbIX M O0CTaBOYHbIX MawwuH. OHM 06opyaoBaHbl KOBLUOBbIMM MOrpy3vyMkamu, AocTaBka
YrofnibHOM Macchbl ocylecTBnseTca nNuMbo B OyHkepax MaluuHbl, NMMB6o HenocpeacTBEHHO
B KOBLLE.
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MutaTtenu npeacTaBnsaloT cOBON KOPOTKME KOHBENEPLI ANIMHOM 6—8 M, criyxawue ons
norpysku yrns B Apyrne cpencrsa MexaHU3MpOBaHHOW [OCTaBKM WIIM HenocpeacTBEHHO
B BaroHEeTKN.

[Ana goctaeku yrns NpUMEHSIIOTCS CKpebKkoBble N NeHTOYHbIe KoHBerepbl. OHM cryxaT
ANA JOCTaBKM YrofibHOW Macchl A0 APYrMX CPeacTB MexaHu3npoBaHHOW gocTaBku. Ha 6ase
KOHBENEPOB BO3MOXHa MOTOYHAs TPaHCNOPTUPOBKA YroflbHOM Macchl OT 65ioka A0 noBepx-
HOCTW.

2.1.3 TpaHCNOpPTUPOBKA rOPHON MaccChbl

B naHHOM pasgene paccMmaTpuBaeTCsi LaxTHbIA TPaHCMNOpPT MOBEPXHOCTM (B Hagd-
LIAXTHbIX 3A4aHUSIX, NOPOAHbIX OTBanax, ckrnagax).

2.1.3.1 TexHONoOru4ecknm Komnnekc

TexHONorM4ecknin KOMMIeKc MNOBEPXHOCTU LWaxTbl NpeacTaBnseT cobon KOMMMeKe
3[aHuI, COOpPYXEeHUN n obopyaoBaHUS, NpeaHasHayYeHHbIX Ans nogbema, npuema, nepepa-
OOTKM, B3BELUMBAHMSA U OTNPABKN NOTPEOMTENAM Yrns, npuema v CKnaaupoBaHWs Mopoapbl,
nogaymn Bo3gyxa B waxTy (Npy HeOO6XO4MMOCTM €ero KOHAULMOHMPOBaHUSA) NS NpoBETpMBaA-
HUS1 NOA3EeMHbIX BblpaboToOK, o6ecnevyeHns ropHbiXx paboT 3MeKkTpo- UMM NHEBMOSIHEPTUEN,
ObITOBOro 00CNYXXMBaHUA TPYAALMXCS U 1151 OYMCTKN LLIAXTHbIX BOA,.

TexHONorM4ecknin KOMNIEKC COCTOUT M3 TPEX OCHOBHbIX BITOKOB:

- FNaBHOro CTBONA;

- BCMOMOraTenbHOro CTBona;

- YrONbHOro NOrpy304HO-CKNaACKOro KoMnsekca.

B 3gaHum komnnekca rmaBHOro CTBOJSIa NPOM3BOAATCA MPUEM YIMA U NpeaBapuUTerb-
Has ero obpaboTka (yaaneHme NOCTOPOHHMX NPeaMeToB U ApobneHne). [MaBHbIN CTBOS MO-
XeT ObITb BepTMKaNbHbIM WM HAKMOHHBbIM. Ha COBpEMEHHbIX LWaxTax Bblgada yrrs Ha no-
BEPXHOCTb MO BeEpTMKANbHbIM CTBOSIaM MPOU3BOAUTCA CKUMOBBIMA  MOLBEMHUKAMM.
Mo aTMM e cTBONam u BblgaeTcs nopoaa. o rmaBHbIM HAKMOHHBIM CTBOJIAM Yrofib BblaaeT-
Csl NNEHTOYHbIMW KOHBENEepaMmn, KOTOPbIMW Ha HEKOTOPbLIX LWaxTax TpaHcnopTupyetcs (B CBO-
6oaHoe Bpems OT Bblgaun yrns) nopoaa.

HaglwaxTtHoe 3gaHve rmaBHOro CTBOMAa COEAMHSIETCA C MOrpy304HO-CKNaACKMM KOM-
NnNekcomMm Anst yrns NeHTOYHbIMU KOHBenepamu, YCTaHOBMEHHbIMU B COEOMHUTENbHbIX KOH-
BeMepHbIX ranepesix (HakNOHHbIX U TOPU3OHTamNbHbIX).

Bnok BcnomoraTenbHOro (KNeteeoro) cTBofia 06CnyXmMBaeT CNyck M nogbem Niogewn,
CMyCK KpEenexHblX MU ApyrMx martepuarnoB u obopyaoBaHusi, OTKatky M obmMeH BaroHeToK
B KNETSAX Ha noBepxHOCTU. B coctaB 6Grioka BcnoMoratenibHOro CTBOMA BKIIKOYalOT Konep,
KOMNNeKc no oObMeHy BaroHETOK, MOMELLEHUSI PEeMOHTHbIX MacTepCKuX, MaTepuanbHble
cknagpl, KanopmdepHy 1 KOMNPECCOPHYHD, ECINN Ha LUAXTe UCMOSb3yeTCs SHEPrns CXaToro
BO34yxa. OTUM nogbemMoM B OOSbLUMHCTBE CriyYyaeB NPOM3BOAMTCS TaKkKe Bblgada nopoapbl.

B coctaB norpy3o4HO-CKNaackoro KoMnmnekca anga yris BXOAST Norpy3oyHble GyHkepa,
MYHKTbl U YCTPOWCTBA 4S5 NOrpy3KM Yrns B XXeNe3HO40POXKHbIE BaroHbl, a Takke cknagpl yrns
(oTkpbITEIE M 3aKkpbIThle). Cknaabl NpegHa3HavYeHbl AN NpMeMa yrns u3 waxrtbl Npu 3anon-
HeHHbIX ByHkepax n nepebosix B nogaye NOABMXKHONO cocTaBa nog MOrpysky, a Takke ans
XpaHeHus HeaeMUUNTHBIX N HEKOHOULMWOHHbBIX MapoK yrns. [opogHbIn KOMMMEKC COCTOUT U3
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Morpy3o4HbIX OYHKEPOB, M3 KOTOPbIX NMPOM3BOAUTCS MOrpy3ka nopoabl B MOABWXHOW COCTaB
ANsi NPUHSATOrO BUAa TpaHcnopTa, TPaHCNOPTHBLIX YCTPOWCTB 1 COBCTBEHHO OTBana nopoasi.

B TexHOnormyeckoM KOMMMEKce MOBEPXHOCTM LUAxTbl pacnonoXxeH nabopaTopHbIN
KOMMNMEKC OLEHKN KayecTBa Yrrsi, OCYLLEeCTBMSIOWMIA aHanu3 M3MeHeHus coctaBa M napa-
METPOB YIS U NPOAYKTOB o6oralleHusl.

2.1.3.2 TpaHCcnopT Ha NOBEPXHOCTHbLIX KOMMIeKcax

TpaguuNoHHBIMK BMAAMU TpPaHCNoOpTa Ha NOBEPXHOCTHbLIX KOMMMEKcax AeNCTBYIOLLMX
LLIaXT SABMAIOTCS:

- rpaBUTaUVOHHbBIN;

- KOHBEWEPHbBIN;

- XXeNe3HOOPOXHbIN (LUIMPOKOW U Y3KOW Koreu);

- Npoyune (aBTOMOOUMbHLIN U T. 4.).

B 3aBMCUMMOCTM OT pacCTOAHUS TPaHCMOPTMPOBKY YIS MOXHO noapasgenuTb Ha ABa
TMna:

- TPAQHCMNOPTMPOBKA Yrnsa MexXay 34aHMAMU TeXHOMOrMYeckoro KoOMMsekca noBepxHo-
CTU waxTtbl. [Mpn JaHHOM TUNe TPaHCMOPTUPOBKU MPUMEHATCA CaMOTeYHbIA, KOHBENEPHbIN
TpaHcnopT u anesatopb! [37]. MpenmyLlecTBEHHO NCNONb3YOTCA NNEHTOYHbIE KOHBEWEPDI, a B
KayecTBe BCroMoraTeribHbIX YCTPOMCTB KOHBENEPHbIX KOMMIIEKCOB — pasfnn4yHoOro poga nu-
TaTenu, yCTponCcTBa ANs yNaBnNMBaHUs MarHUTHbIX BKITOYEHUA 1 B3BELUMBAHWUS MaTtepuana B
npouecce ero TpaHCnopTUPOBaHUS;

- TPAHCMNOPTMPOBKA YIMsi HAa PacCTOsIHME B HECKOSbKO KUIOMETPOB ANA AOCTaBKU Ha
ueHTpanbHble oboratutenbHble abpukK, XenesHoAOPOXHbIE CTaHUMN N ANEeKTPOCTaHUUN.
K Hanbonee npuemnembiM cpeacTtBamM TpaHCNopTa Ha AaHHOE PacCTOAHME OTHOCSATCS Xe-
NEe3HO40POXHbIN TPaHCMOPT (OObIYHO LUMPOKON KONEN) N NEHTOYHbIE KOHBEWEPDI.

2.1.4 CknagupoBaHue yrns m oTxogoB Npou3BoAcTBa

[laHHble BOMPOCHI pacCMOTPEHbI B COOTBETCTBYIOLWMX YacTax cnpaBoyHuka HOT npw
paccMoTpeHnn JobblumM yrnsg OTKPbLITLIM CNOCOboM (CM. 2.2.4 n 2.2.7.3).

2.1.5 KoHTponb KayecTBa yrns 6

KoHTponb KayecTBa yrns Ha LWaxTax U paspesax OCyLlecTBAST no npobam yrns,
oToGpaHHbIM K3 nnactoB. Kpome Toro, Ha waxrax, paspesax n oboratutenbHbix gabpukax
OCYLLIECTBMAT KOHTPOsfb No npobam, otobpaHHbIM M3 ToBapHOro yrns. Npouecc otbopa
nnactosblx npo6 pernameHtupyetca [OCT 9815—75, npo6 ToBapHoro yrnsg—
FOCT 10742—71. OTo6paHHble Npobbl HaNpaBnsaTCs Ha NpobopasaenoYHble MaLunHbI, KO-
TOopble cNocobHbI 06pabaTbiBaTh yrofib KPYNHOCTbO A0 300 MMm.

B nabopaTtopusx Ans OUEHKM KavyecTBa Yrnsa NPMMEHSAETCS MHOrO BCMOMOraTenbHOro
obopyaoBaHusa: apobunkn, aenutenu npod, uctupartenu, npocemBarolie MalluHbl, CUTa,
rPOXOTbI, MEYN, CYLLUMNbHbIE LWKadbl, TUTATENN, LEHTPUGYIK, BCTPAXMBATENN U T. 4.

®) [aHHbIin nogpasgen siBnseTca obwmm ans nogpasgenoB «[obbiva noa3eMHbIM
cnocobomy, «[Jobbl4a OTKpbITbIM cnocobom» 1 «OboralieHme yrns».
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na KOHTPOJ14 MaccChbl NMOCTynarowero yrina npuMeHATCA BEChbl.

HeI'IOCpeﬂ,CTBeHHO ONA KOHTPOJIA KadecTBa yrnd npuMeHdeTcA MHOrMro4ncrieHHoe us-
MepUuTesibHoe o6opy,u,oaaHV|e, B TOM 4UCIe: KaJlopuMeTpbI, BllaroMepbl, aHarnnM3atopbl 30J1b-
HOCTU, Cepbl N yrnepoaa, aHarnn3aTtopbl TepmMmorpasnmMmeTpmny4eckmne, nrnacromeTpmnyeckmne an-
napatbl N T. AO.

2.1.6 BeHTnauua v gerasauus

CornacHo TexHuke 6e30nacHOCTM PYAHUYHbBIA BO34YyX OOSMKEH coaepxaTb no obbemy
He meHee 20 % kucnopoga n He bonee 0,5 % yrnekucrnoro rasa. KoHueHTpaumss mMeTaHa
AOImKHa cocTaBnaTb He 6onee 0,5 % — 2 % — B BEHTUNSAUMOHHbBIX CTPYSIX YrOfbHbIX LUAXT
(B oTBOAALLMX, AerasaumoHHbIX TpybonpoBodax M rasofapeHaxHbiX BbipaboTkax gonyctuma
bonee Bbicokasi KOHUeHTpauus) [40]. JaHHble npeaenibHble AOMYCTUMbIE 3HAYEHUS! KOHLEH-
TpauMM MeTaHa B BEHTUMSALMOHHbIX CTPYAX AOCTATOYHO HMU3KKU, YTO OrpaHMyYMBaET BO3MOX-
HOCTb 3KOHOMMWYECKN ONpaBL4aHHOMo KanTUPOBaHUA N YTUNM3aL MM MeTaHa B MPOMbILLIIEHHbIX
MacwTtabax. B cBa3u ¢ aTMM 6GOpOTbLCS C METAaHOM Kak C 3arpsisHuTenem uenecoobpasHo,
TONMbKO OTKayuBasg e€ro U3ofIMpoBaHHO W3 YrorfibHOro nfacrta M BblpabOTaHHOrO NPOCTpaH-
ctBa. [NogobHas cxema NpenaTcTByeT BblIOpocaM MeTaHa Yyepes TPeLuHbl U paspyLleHus, a
TaKkKe CHWXaeT pUCK BO3HUKHOBEHUS HELUTaTHbIX CUTyauui B 30He Ao6blumM yrng n nogxoaoB
K HEeW.

Taknum obpasom, K 3agavam BEHTUNSAUNN NOL3EMHbIX BbIpabOTOK OTHOCATCS:

- obecneyeHne BbIpaboTOK NPUrogHbLIM A58 AbIXaHUS BO34YXOM;

- NoagepKaHne B HUX HOpMarnbHOW TeMNepaTypbl N BNAXXHOCTY;

- METAHOOTBEAEHME.

lMpoBegeHne perasauumn B LUENAX CHWXKEHUS KOHUEHTpauuu B3pbiBOOMACHbLIX rasoB
(rmaBHbIM 06pa3om MeTaHa) B OEMCTBYHOLLMX FOPHbIX BblpaboTkax A0 YCTAHOBMNEHHbLIX HOPM
npegycMoTpeHo TpeboBaHusmu ctatbn 14 depepanbHoro 3akoHa oT  20.06.1996
Ne 81-93 «O rocygapCTBeHHOM perynupoBaHuMm B obractv aobblum U UCnonb3oBaHUM yrns,
06 0cobeHHOCTAX coumanbHOM 3alnTbl PabOTHUKOB OpraHM3aunin YyrofibHON NPOMbILLIIEHHO-
CTW».

lMpoBeTpmBaHMe ropHbIX BbIPAabOTOK LWaxThl obecrneynBaeTcsi C NOMOLLLI HernpepblB-
HO paboTalLmMX BEHTUNATOPHbLIX YCTAHOBOK — BEHTUNISATOPOB [TABHOMO MNpPOBETPUBAHUSA
(BI'TT) 1 BCnomoraTenbHbIX BEHTUNATOPHbIX yCTaHOBOK (BBY).

3a cueT anddysnmm opraHnM3yeTcsi NPOBETPMBAHUE TYNUKOBBLIX FOPHbIX BbIpaboToK ra-
30BbIX LWAXT ASIMHON A0 6 M, @ HerasoBbIX WaxT — AnnHon o 10 m. Mpn 3TOM MakcumManbHO
AonycTumMasi CKOpoCTb BO3gyxa B NnaBax M TYNUKOBbIX BblpaboTkax He JOMKHa npesbllaTb
4 m/c, a B NPOYMX FOpHbIX BblpaboTkax, MpOBEeAEHHbIX MO YrNio 1 nopoae, — He bonee 6 m/c.

OuunctHble 3abon npoBeTpMBalOT 3a cyeT obllelwlaxTHOM genpeccun, co3gaBaeMon
BEHTUMSATOPaMM [M1aBHOMO MNPOBETPMBAHUSA W BCMOMOraTeflbHbiIMU BEHTUNATOPHBLIMU yCTa-
HoBKamu. B ka4yecTBe rnaBHbIX BEHTUMAATOPOB Ha LWaxTax NPUMEHSIOT OCEBbIE U LIEHTPOBEX-
Hble BEHTUNATOPbLI, obecneynBaroLLMe NPoOBETPMBAHME MOPHbIX BbIpabOTOK BCEW LWaXTbl UK
ee 4yacTtu. BcnomoratenbHble BEHTUNATOPHbIE YCTAHOBKM CRNyXaT ANd NpoBeTPUBaHUS Bble-
MOYHbIX YYaCTKOB W OTAENbHbIX TOPHbIX BbIpaboTOK waxTtel. CpoK WX 3KchnnyaTauuu
He JOrmKeH npesbiwaTtb Tpex net [40].

OCHOBHblE CXeMbl BEHTUNAUMM LIaxTbl — LEHTpanbHas W (pnaHroesas; ux coyeTa-
HWe — KOMBMHMPOBaHHasA cxema.
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[Mpy UeHTpanbHOW CXxeMe BEHTUMALMM LaxTbl BO34YX NOCTynaeT B WaxTy U BbIXOOUT
N3 Hee 4yepes3 CTBOJSbI B LEHTpe waxTHOro nongd. Cxema npuMeHseTcs npu OorpaHnUYeHHbIX
pasmepax LIaxTHOro Nosns no NPOCTUPAHUIO U OTHOCUTENBHO HEGONBLUON MOLLHOCTW LWaxThl,
BeAeHUn paboT Ha rnyboknx ropmsoHTax; obecnevmsaeT ObICTPLIN BBOA B AEWACTBME MaBHO-
ro BEHTUNATOPA M CO34aHne CKBO3HOW CTPyM MNMpW CTPOUTENLCTBE LUAXThbl; XapakTepusyeTtcs
OOMbLIOM NPOTSXKEHHOCTBIO NYTU OBWXEHUA BO34yxa, HannumeM napannenbHbIX CTPyn Yu-
CTOro 1 3arpsA3HEeHHOro Bo3ayxa, X HeOQHOKPaTHbIMU MepeceyeHnsaImMu.

Mpn cdnaHroBon cxeme BEHTUNSAUMM LLAXTbl BO34YyX MOCTyNaeT B LUAXTy Yyepe3 CTBOJI
B LIEHTpEe LWaxTHOro nons, BbIXOAWUT 4epes3 CTBOSbl, PacCnofioXeHHble Ha draHrax. Cxema
npuMeHseTca Ha Hernybokmx LaxTax, Korga HEBO3MOXHO unn HeuenecoobpasHo nopaep-
XuBaTb €ANHbIN BEHTUNALNOHHBLIN TOPU3OHT; NPAaKTUYECKN UCKITIOYaET BCTPEYHOE ABMXEHNE
nocTynarwLen n ncxogawen CTpyu; anuHa nytv ABMKEHUS Bo3gyxa MeHbLle, YeM Npu LeH-
TpanbHom cxeme. OgHako No driaHroBon cxeme TpebyeTca He MeHee TpeX BEHTUNALNOHHbIX
CTBOJIOB N OBbIYHO HE MeHee [BYX BEHTUNATOPHbLIX YCTAHOBOK; B Nepuos noaroToBKU LLAXT-
HOro MNONS BEHTUNAUUSA WaxTbl 3aTpyAHEHA.

Mpy KOMBMHMpPOBaAHHOM cnocobe BEHTUNAUMW LLaXTbl OOUH BEHTUNATOP paboTaeT Ha
HarHeTaHue, Apyron — Ha BcacbiBaHue [37].

lMpoBeTpmnBaHMe TYMUKOBLIX FOPHbLIX BbIPAabOTOK OCIIOXHEHO — nofadva aTtMocepHOro
(cBexxero) Bosgyxa B Takyk BblpaboTKy unu yaaneHue M3 Hee 3arpsi3HEHHOro PyaHUYHOro
BO3yXa OCYLLECTBISETCH, KaK NpaBunio, BeHTUNnAaTopamu rno tTpybam 4octaToyHO 60MbLIoro
anameTpa, MpPOfoXeHHbIM B 3TUX BblpaboTkaXx. [1pn ocTaHOBKe BeHTUNATOpa UNU HapyLle-
HAW NpoBeTpuBaHUS 3ab0s aBTOMATUYECKU OTKIOYAETCH SNEKTPO3Heprusi, nogaBaemas
K MExaHn3mMam BO BCEW TYNMKOBOW BbipaboTKe.

B 3aBMCUMMOCTM OT HanpaBneHus noJayvn CBEXEro Bo3ayxa BEHTUNATOPaMU rnaBHOro
NpoBETPUBAHNA pasnu4yatoT Tpu cnocoba NpoBETPMBaAHUSA FTOPHbLIX BbIPpabOTOK ANs yaaneHus
MeTaHa M UHbIX ra3oB 6e3 nx ynaesnueanus [41]:

- HarHeTaTenNbHbLIN,

- BCacbIBAOLMNA;

- KOMOVMHMPOBAHHbIN.

HarHeTaTenbHbIN cNoco6 npoBeTpuBaHUA

HarHeTatenbHbIn cnocob npoBeTpMBaHMS WaxTbl NpeacrtaBndeT cobon nogadvy cee-
Xero Bosayxa B WaxTy HarHetaTtenbHbiMu BITI n (nnn) BBY. Ceexun Bo3gyx npoxoauT ye-
pe3 BITI nnn BBY, a 3aTeM nepemeLyaeTcst No ropHbiM BbipaboTkaMm 1 BbibpacbiBaeTcs Ha
NMOBEPXHOCTb 3a CYET «KOoMNnpeccum», co3gasaemon BITT n (unun) BBY.

TexHonorns HarHeTatenbHOro crnocoba NpoBeTpMBaHUSA MNOLTOTOBUTENBHOrO 3abos
npegcrasnsieT cobor nogady ceexero Bosayxa k 3aboto BbipaboTkm no Tpybam npu nomoLm
BEHTUNIATOPA MECTHOrO NPOBETPMUBAHNSA, paboTaloLLero B peXxnmMme HarHeTaHus.

CBexun Bo3ayX MHTEHCUMBHO NepeMeLlunBaeTCsa C PygHUYHbIMK rasamu, a 3atem 3T1oT
PYLAHWYHbBIA BO34YyX NEepemMeLlaeTcs B ropHble BbipaboTkM C 06LLEeLLIaXTHOM NCXOASLWEN CTPY-
el Bo3ayxa 1 BblbpacbiBaeTCsl Ha MOBEPXHOCTb.

BcacbiBarowmm cnocob npoBeTpuBaHuA

TexHonornsa BcacbiBawowero crnocoba nNpoBeTpMBaHUA LWaxTbl NpeactaBnseTr cobow
nogavy CBexero Bo3fyxa B LWaxTy no ropHou BblpaboTke, MMetoLen BbIXO4 Ha MOBEPXHOCTD,
3a cyeT genpeccun, cosgaBaemon BcacbiBarowmmn BITl n (unu) BBY. PyaHu4dHbIn BO3ayX
nepemMeLLaeTcs B ropHble BbipaboTku € O6LLELaxXTHOM NCXOasLWEN CTpyen Bo3ayxa, a 3aTem
BblOpacbiBaeTcs Ha noBepxHocTb BIT1 unn BBY.
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TexHonornsa BcacbiBaroLwero cnocoba nposBeTpMBaHUA NOArOTOBUTENBHOW BbIpaboTKM
npeacrtasnsetT cobon nogady cBeXero Bosgyxa kK 3aboto BblpaboTkM MO camMon nNogroToBu-
TenbHON BblpaboTke, a pyaHUYHBIN BO3AyX yaansercsa no Tpybam npy nomMoLn BEHTUNATOPa
MECTHOro NpPoBeTPMBaHUSA, paboTatoLlero B pexxmmMe BcacbiBaHUS, a 3aTeM BblOpacbiBaeTcs
B rOpHble BbIpaboTku ¢ 0bLeLaxTHON NCXOAALLEN CTPYyen BO3ayXa U Ha NOBEPXHOCTb.

KomMOGuHMpoBaHHbLIN cNOcob npoBeTpUBaHUA

KoMBUHMpOoBaHHLIN cnocob npoBeTpMBaHUA — COYETaHMe TEXHOMOrMM HarHeTaTenb-
HOro 1 BcacblBaoLLEero crnocoboB NpoBeTpMBaHUS WAXTbl U MOArOTOBUTENBHOW BbIPpabOTKW.

O6opynoBaHue

BeHTUnatopsl

[nsa npoBeTpuBaHus BbIpabOTOK NPUMEHSIIOT OCEBbIE N LLIEHTPOBOEXHbBIE BEHTUNATOPSI.

BeHTUNALNOHHLIE TPYObI

Mpy BEHTUNALMM TOPHBbIX BbIPabOTOK MPUMEHSIOT rMOKMe 1 XecTkue Tpybbl U3 CUHTe-
TMYECKUX TKaHeW, nnactMmacc u metanna. [na nposetTpmMBaHUsa 06bIMHO MUCMOMb3YKOT BEHTU-
NAUMOHHbIE TPYObl gnameTpom 300—1000 mm. 3BeHbs TpyO coeamHsoTCa hnaHueBbIMU CO-
eOVHEeHUAMM, CTanbHbIMK KOSbUuamMu unu mydtamm [42].

Kanopudepbl

[na nogorpeBa Bo3Ayxa, MOCTynarLero B LWaxTy B XONo4HOe BpeMs roga, NpuMeHs-
toTCA Kanopudepsl.

JaTuynku metaHa

[aTynkn meTaHa npegHasHaveHbl NS HeNpPepbIBHOrO MOHUTOPWUHIa COAEpPKaHUs Me-
TaHa B pPYAHWYHOM BO34QyXe C TOYHOCTbO A0 +£0,2 % (npyM KOHUeHTpauunm [o 5 %).
B 3aBucumocT oT Moaudumkauun gatyvMku MOryT onpefensitb coaepXaHwe B pyaHUYHOM
BO34yXe WHbIX rasoB (OKcua yrnepoga, AWOKCWMA yrnepoja, KUcnopod, Bogopon, AaTyuku
CYMMapHOM KOHLUEHTpaLUun roptovmx rasos).

[erasaunoHHble YCTaHOBKU

[erasaumoHHbIe YCTaHOBKM YyCTaHABNMBAKOTCS B OMACHbIX MO MeTaHy WaxTax ¢ Uerbio
OTBOAA MeTaHa M3 CKBaXWH, NPOBYpeHHbIX B YrofibHbIA NAacT, B CONMXEHHblE YrorfbHble
nnacTtbl 1 B BbipaboTaHHOE NPOCTPAHCTBO.

OcnaHueBatenu

OcnaHueBaTtenn NPUMEHATCA AN UCKYCCTBEHHOIO O30S5IEHUSI B3pbIBYATOM Mbinw,
ocefaroLLern B Noa3eMHbIX rOpHbIX BblpaboTkax, nyTem 4o6aBneHus K Hel Heroproyen nbinu.
B kadecTBe Heroproyen nbifiv UCNOSb3YOT N3MENbYEHHbIN CnaHeL, Unn U3BECTHSK, KOTOPbIN
C NMOMOLLbIO OCMaHLeBaTenen HaHOCUTCS Ha NOBEPXHOCTU FOPHbIX BbIPabOTOK.

Bbibop obopynoBaHus ans NpoBeTpuBaHUA FOPHOW BbipaboTknm NpomsBoaAT B COOT-
BETCTBUM C pe3yNnbTaToOM pacyeTa BEHTUNALUKN TYNUKOBbLIX BbIpabOTOK, yYNTbIBAIOLLETO Crie-
ayouwune akropsl:

- METaAHOBbLIAENEHME;

- Heo6Xo0ouMbIN YpOBeHb pasbaBrneHuss SA0BUTLIX ra3oB Mocne npoBeAeHUs! B3pbiB-
HbIX paboT;

- MakcumarbHoe 4Yncrno paboTatowmx B 3aboe nogen;

- MUHUMAarbHYHK CKOPOCTb ABWXEHUSA BO3ayXa No BbipaboTke;

- TENMOBOW U MNbINIEBON PEXUMDbI;

- MOLLHOCTb MaLluH 1 obopygosaHus [41].
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2.1.7 OcyweHue, BOAOOTNUNB, BOAOOTBEAEHNE U BOAOCHabXeHue

Ana 3awuTbl NoA3eMHbiX BblpaboOTOK [OMKHbI MpeaycMaTpmBaTbCs YCTPOMCTBA M
YyCTaHOBKM 4151 BO4OOTNMBA M OTBOAA OTKaYMBaeMbIX BOA K MecTam mx copoca.

1o Ha4Yana NpPoxo4Kkn CTBOSIOB M NOATOTOBUTENbHbIX BbIPAbOTOK B Cryvasix Hemnocpea-
CTBEHHOW Yrpo3bl NPOPbLIBOB B NMoA3eMHble BbIpabOTKM BOAbI M FOPHbIX MOPO4 yCTaHaBnMBaoT-
Csl BHELLAXTHble BOAOMOHM3UTENbHbIE CUCTEMbI U MPOTUBOMUbTPALMOHHbLIE 3aBEChl, yCTpaun-
BaeMble B cOOTBeTCTBMM C TpeboBaHusamn CHulT 2.06.14-85 [97]. BogonoHmn3nTenbHblie cucte-
Mbl MOTYT MPOEKTUPOBATLCS C MPUMEHEHMEM OTKPbITbIX U BaKyyMHbIX BOOOMOHU3UTENbHbIX
CKBa)MWH, UrnounbTPoB, NNacToBbiX, TPAHLIENHbIX N TpybYaTbIX ApeHaXen, NoA3EeMHbIX Ape-
Ha)HbIX BblpabOTOK. YuMTbiBass HEOOXOAUMbIE 3HAYUTENbHbIE 3aTpaTtbl NpPU OnNpeaeneHun
Habopa mMeponpuATU HEOOXOAMMO YYMTbIBATb KanuTarnbHble U 3KCMTYTAUMOHHbIE 3aTpaTbl U
LenecoobpasHoOCTb NPOBEAEHNSA OAaHHbIX MEPONPUATUNA.

Bogocbop n BoOoOOTNMB OCYLLECTBAAT cregyowmm obpasomMm: Boga Co BCEN CUCTe-
Mbl FOPHbIX BbIpaboOTOK cCOBMpaeTcs C MOMOLLbIO KaHaB B cneuunanbHble BbipaboTkn — BOLO-
COOPHUKKN, HaXOASALWMECS NPU HACOCHBLIX CTaAHUMSX, W yaansieTcss Ha 3€MHYK MOBEPXHOCTb
Hacocamu no TpybonpoBogam UMM CamoTEKOM, ECIN NMO3BONSAIOT YCIOBUS.

Mpn nogsemHon paspaboTke MECTOPOXAEHUN MOTYT NPUMEHSTLCS B 3aBUCUMOCTU OT
BOOOMNPUTOKA M NOopsiaka oTpaboTKN 3anexun pasnnyHblie CXxeMbl BOAOOTNMBA:

- HENOCPEACTBEHHbIN BOAOOTMMB C KaXOOro ropusoHTa: npu 3Ha4YnTenbHbIX BO4OMNPU-
TOKax B criydae o4HOBpPEMEHHOM paboTbl BCEX FOPU3OHTOB HACOCHbIE CTaHUUW yCTaHaBmnu-
BalOT Ha Bcex paboumx ropmsoHTax, U OTKayKy BOAbl HA 3€MHYH NOBEPXHOCTb BeOyT U3 BO-
AOCOOPHMNKOB KaXkOoro ropu3oHTa OTAeNIbHOM BOAOOTIIMBHOW CUCTEMOMN;

- Nepekayvka BoAbl Ha BblLLENEXaLlmMe ropn3oHTbl: NpK nocnegoBaTenbHOM oTpaboTke
ropu3oHTOB BOAY cObmpaloT B BOAOCOOPHMKM Ha KaXOoOM rOpU30OHTE, NepekayunBaloT CTYMNeEH-
4YaTo B BOOOCOOPHUKN Ha BbILLIENEXALLMX FOPU3OHTAX N 3aTEM Bbl4AOT Ha 3EMHYIO NOBEPX-
HOCTb;

- CNyCK BOAbl C Bblllenexawlero ropn3oHTa 1 oTkadyka Ha 3€eMHYK NOBEPXHOCTb: Npu
HebomMbLIMX BOOOMPUTOKAxX BO3MOXEH Nepenyck BOAbl B BOAOCOOPHMK HA HUXXHEM FOPU3OHTE
C nocreayrouien ee oTKa4ykom Ha 3eMHYI0 NOBEPXHOCTb;

- CNyCK BOAbl B LUTOSBHIKO: B Clydae BCKPbITUA 3anexu Mnosie3HOro UCKOonaemoro
LUTONbHEN M CnenbiM CTBOSIOM BOAY MOXHO nepenyckaTb M3 BOAOCOOPHUKOB BblLLENEXALLMX
rOPU30OHTOB CaMOTEKOM B BOOOCOOPHUK LUTONBbHEBOrO ropu3oHTa, U3 KOTOPOro OHa camoTe-
KOM MNnn ¢ nepekaykon GyaeT BbigaBaTbCsA MO LUTONbHE HA 3E€MHYHO MOBEPXHOCTb;

- BypeHune onepexarowmx CKBaXXMH U ApeHaxHbIX BblpaboTok, obecnevmBatowmx no-
CTOSIHHOE onepexatoLlee (MO OTHOLIEHUIO K TOPHbIM paboTaM) NOHMXEHWE YPOBHS NOA3EM-
HbIX BOA,.

PasnuyatoT rmaBHbIM BOOOOTNMB, YCTpanBaeMbll B KamMepe OKONMOCTBOJSILHOrO ABopa
OS5 OTKAYKN Ha 3eMHYI0 MOBEPXHOCTL BCErO NPUTOKA BOAbI B LLAXTY, U BCOMOraTeSibHbIN —
ANs nepekadky BoAbl C OTAESbHbIX YY4aCTKOB LWaXTbl K BOAOCOOPHUKAM rMaBHOro BOAOOTNN-
Ba.

Cuctema BogooTnMBa BKItoyaeT B cebs ceTb BOOOOTBOAHbBIX KAHABOK, Y4aCTKOBbIE U
rnaBHble BOOOCOOPHMKM, HACOCHbIE CTaHLMW, BCNOMOraTesnbHble YCTPOUCTBa (BOOOTPYOHbIE
XOOKW, NepeMbIYKM 1 T. M.), YCTPONUCTBA aBTOMaTU3aLUMN N KOHTPOSS.
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BooooTBoaHble kaHaBKM yCTpauBaloT B FOPU3OHTANbHbLIX M HAKMOHHbLIX FOPHbIX Bbipa-
6oTkax ana cbopa n oTBOAa BOoAbl K BogocbopHukaM. Boaa Bcerga aABukeTcsa No Hanpaene-
HUIO K LUAXTHOMY CTBOJTY UMW YCTbHO LUTOMBHW, T. €. K BbIXOAaM Ha 3e€MHYI NOBEPXHOCTb.

BoaocGopHuKM OOMKHBI MMETb He MeHee ABYX BbIXOAOB Ha OTKaTOYHble BbIpaboT-
ku [43]. B waxTtax, onacHblXx Mo NpopbiBy BOAbl, BMECTUMOCTb BOAOCOOPHUKOB rMaBHbIX U
Y4YaCTKOBbIX BOAOOTIMBHbIX YCTAHOBOK HY)XHO paccyuTbiBaTb COOTBETCTBEHHO Ha BOCbMU- U
YeTbIPEXYACOBOW NPUTOK BOAbI, ANS1 OCTalbHbIX LWAXT — Ha YeTblpex- U ABYX4acOoBOW BOOO-
MPUTOK.

[ns oTKaykMm Ha MNOBEPXHOCTb MCMOMb3YIT JNEKTPUYECKMe WU MHeBMaTU4Yeckue
Hacochbl, KOTopble 0TBOAAT BoAy no Tpybonposoaam. [ns obecrneyeHnsi BbICOKOrO AaBneHus
MCMNOMb3YT CTalUMOHapHble HaCOCHble YCTAHOBKM, pa3sMelleHHble B BblpaboTkaX OKOMo
CTBOOB.

BopocHabxeHue B yronbHbIX LWaxTax ocyllecTBnseTcs Ans obecnedyeHns opoLLeHus
N WHbIX METOAOB NPedoTBpaLLEHUs 3arpsi3HEHUsI aTMOcEepPHOro Bo3dyxa, a Takke Ans
obecneyeHnss NPOTUBOMNOXapPHOW 3aLUUTbI.

2.1.8 NMpuponooxpaHHble TEXHOSOIrMKU
2.1.8.1 MNpepoTBpaLleHUe 3arpAasHeHNs atmocepHoro Bosayxa
2.1.8.1.1 OCHOBHbIE NONOXEHUA

Mpn NpoBefeHMM ropHbIX BbIpabOTOK OCHOBHLIMW 3arpsA3HAOLMMM BELECTBaMM, KO-
Topble BblOpacbhiBalOTCA B BO3AYX, ABNSATCA METaH U Nblflb HEOPraHn4yeckas.

OcHoBHas Macca MeTaHa (B KOHUEHTpauusiX, CyLECTBEHHO BUSIOWNX HA YMCTOTY
aTMocepHOro Bo3ayxa) BblaensieTcs B oTpaboTaHHOM npocTpaHcTBe. B cBA3M C aTum
Hanbonee pacnpoCTpaHeHHbIMU TeXHONorMaMmn 6opbbbl C AMUCCUEN MeTaHa ABNATCS U30-
nsaums oTpaboTaHHOro NPOCTPaHCTBa U NPUMEHEHWE Aera3aunoHHbIX YCTaHOBOK. M3Bneve-
HMEe MeTaHa U3 BEHTUNAUMOHHBLIX MOTOKOB YrOfibHbIX ABMASETCHA KpavHe 3aTpygHUTENbHOM
3agaven, pelueHne KoTopon B OONbLUMHCTBE Cryvae HeuenecoobpasHO C 3KOHOMWUYECKOW
TOYKM 3peHust. [lpy STOM U3BNEYEHME MeTaHa U3  BEHTUNSAUMOHHBIX  MOTOKOB
He cnocobcTByeT pocTy 6e30MacHOCTN TpyAa, NOCKOSbKY CUCTEMbI BEHTUNSALMM OTBOAAT Me-
TaH M3 rOpHbIX BbIpabOTOK BHE 3aBMCMMOCTU OT TOro, YTUNN3NPYETCA NN OH BNOCNELCTBUM
unu Het. MNpn 3TOM yCTaHOBKM ANS ynaBiMBaHMA MeTaHa npegnonaratT ero yTunumsaumio
He B waxTe (cM. 2.1.6), a B HaALWaXTHbIX COOPYXEHUSIX.

Mpn 3TOM B 3HAYUTENbHbLIX KOHLEHTpPauuaX MeTaH NpUCYTCTBYET Aaneko He Ha BCeX
LaxTax, No3ToMy cneuunanbHble Mepbl Ans 60pbObl C HAM OOSMKHbI MPUMEHSTLCA Ha BCEX
LIaxTax, rae 9To Heob6XxoAMMO C TOYKM 3peHns 6e30MacHOCTU U TEXHONOMUN.

OcHoBHasi Macca nbinn obpasyeTcs Npu BegeHUn 0OObIYHbIX paboT n NpoBeaeHUm
BbIpaboTOK, a Takke Npu NOrpyske 1 TpaHCNopTUPOBKE roOpHON nopoabl. bonbuwas 4actb nbl-
nn, obpasyruenca npu gobbiyde yrng noas3emMHbIM cnocobom, ocaxgaeTcsa nog OeUCTBUEM
opoLleHnsi KombGanHoB nNpu oTbonke yrnsi, BOASHbLIX 3aBeC Ha ncxoaswmx cTpysx. OgHako
onpegeneHHoe KONMUYeCcTBO MbifiM NonagaeT B CUCTEMbl BEHTUNALUM U BO3OYXOOUMUCTKN U
BblbpackiBaeTca B atMocdepy. Kpome Toro, npu wwaxTtHon Aobblde OCywlecTBAsAeTcs psa
TEXHOMOrMYeCcknx onepauuin Ha NOBEPXHOCTN 3eMNN (TPAHCMOPTMPOBKA YINs B HAALWAaXTHbIX
COOpPYXEHUAX, CKNaauvpoBaHue Yrnsi, Norpyska, oTBanoobpa3oBaHME), KOTOpPblE COMPOBOX-
[alTcs aMnccuen noliv B atmocqgepy.
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K MmeponpuaTiam no yny4ylleHuio KayecTBa pyaHUYHOIO BO3ayxa OTHOCATCSH Meponpu-
ATUSA, HanpaBreHHble Ha NpeaynpexaeHue nblneobpasoBaHus: NpeaBapuTeribHOE yBraXXHe-
HMe YroflbHoro MaccuBa, NPOMbIBKA CKBaXXWUH BOOW, OPOLUEHUNE, NblneynaBiMBaHue.

OcHoBHasi Lenb NpoBeAeHUs AaHHbIX MEPONPUATUA — CHIDKEHWE coaepKaHUs Nbinu
HeopraHu4yeckoln B paboyein 3oHe Ans ynyylleHUss ycrnoBuin Ha pabounx mecTtax u cobnwoge-
HMs TpeboBaHWA NpaBu 6€30MacHOCTU B YroMbHbIX LLAXTax.

2.1.8.1.2 KoHTpOsb coCcTOSAHUA aTMOCchepHOro Bosayxa N

MHBeHTapusauusa BblIGpPOCOB BpedHbIX (3arpsisHAOWMX) BeWecTB B aTMOCEepHbIn
BO3[yX M UX UCTOYHUKOB B HacTosiLLee BpeMs pernameHTupyetcsa Metogudecknm nocobuem
no pacyeTy, HOPMUPOBAHMIO N KOHTPOMO BbIOPOCOB 3arpsA3HAOLLMX BELWECTB B aTMocdepy
(oononHeHHoe w© nepepaboTaHHoe) (BBeAeHO nucbMom MuHnpupoasl Poccumn ot
29.03.2012 Ne 05-12-47/4521).

CTtaumoHapHble MCTOYHMKM BbIBpOCa 3arpAsHsSOLWMX BELECTB B aTMOCHEPHbIA BO34YX
nogpasgensaiTcs Ha ABa Tuna:

- ICTOYHMKNU C OpraHM3oBaHHbIM BbIOPOCOM (ObIMOBblIE M BEHTUNALUMOHHbIE TPYObI,
BEHTUNSAUMOHHbIE LWAaXTbl, a3paunoHHble dooHapu, edniekTopbl U T. Nn.);

- UICTOYHMKN C HEOPraHN30BaHHbIM BbIGPOCOM.

CornacHo MeToAMYECKMM YyKasaHusM ONsi OonpeAeneHns KOMUYECTBEHHbIX U Kade-
CTBEHHbIX XapaKTEPUCTMK BbIOPOCOB 3arpsi3HAIOLWNX BELECTB B aTMocdepy MCNosb3yTcs
WHCTPYMEHTasbHble U pacyeTHble (pacyeTHo-aHanuTuyeckme) metoapl. Mpyn 3TOM MHCTPY-
MEeHTarnbHble MeToAbl ABNATCA NPEBANMPYOLNMK ANS UCTOYHUKOB C OPraHn30BaHHbIM Bbi-
OpOCOM 3arps3HAILLNX BELLECTB B aTMOCKepy.

MeToanyeckme ykasaHust HanpsiMylo yKasblBatoT, YTO pacyeTHO-aHanuTuyeckmue mMeTo-
Abl MOTYT MPUMEHSTLCA B Cllydae HEBO3MOXXHOCTU NMPOBEOEHUSA UHCTPYMEHTasbHbIX U3Mepe-
HWA NO NPUYNHAM TEXHNUYECKOTO UMM IKOHOMUYECKOrO Xapakrepa.

CoOTBETCTBEHHO, AS11 UCTOYHMKOB C HEOpPraHm3oBaHHbIMU BblOpocamu, Ha KOTopble
npuxoguTcst 60NbLUINMHCTBO BbIOPOCOB B YrofibHOW MPOMbILLSIEHHOCTW, ONYCTUMO NPUMeEHe-
HWe pacyeTHO-aHaNUTUYECKNX METOLO0B, YTO onpeaensieTcs AaHHbIMK hakTopamu:

- 9KOHOMMYEeCKast HeLenecoobpasHOCTb NPUMEHEHUST UHCTPYMEHTarbHbIX METOL4OB B
YCIOBUAX 3HAYMUTESNbHOM NoWwann MpoM3BOACTBEHHbIX OOBEKTOB U MOCTOSIHHOrO Nepeme-
LLIEHNS TEXHUKN;

- HEBO3MOXXHOCTb  OOHO3HA4YHOro  ornpedeneHuss MecT Ans YCTAHOBKM  OH-
naviH-0aT4YNKOB 3amepa 3arpsA3HeHuUs aTMOCepHOro Bo3ayxa.

CornacHo n3meHeHusim B ®PepepanbHbin 3akoH «OB6 oxpaHe oKpyXalollen cpeabl»,
BHeceHHbIM PeaeparnbHbiM 3akoHOM OT 21.07.2014 Ne 219-®3, ¢ Ha4ana 2018 r. «Ha obbek-
Tax | kateropum ctauMoHapHble MCTOYHUKWN, NepedeHb KOTOpPbIX ycTaHaBnuBaeTtcs [lpaBu-
TenbcTBOM P®, 0omkHbl ObITb OCHALLEHbl aBTOMATUY4ECKMMU CPEACTBaMUN U3MEPEHUS U yde-
Ta obbema mnu maccbl BbIOPOCOB 3arps3HAOLLMX BELEecTB, COPOCOB 3arpsA3HSAOLNX Be-
LLIEeCTB M KOHLUEHTPpaLMM 3arpasHAOLMX BELECTB, a Takke TEXHUYECKUMU cpeacTBaMu kK-
caumn n nepegaym nHgpopmauyun 06 obbeme n (MnmM) 0 Macce BbIGPOCOB 3arpsi3HAIOLLNX Be-

N [aHHbI NyHKT aBnseTca obwmm ans nogpasgenos «[Jobbiva nog3eMHbIM Cnoco-
6om», «[Jobblya OTKpbITbIM cnocobom» n «OboralleHne yrnsa».
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LLLecTB, COPOCOB 3arpsI3HAIOLLMX BELLECTB U O KOHLIEHTPaLMN 3arps3HAIOLMX BELLLECTB B FOC-
yOapCTBEHHbIV (POHA AaHHbIX rOCY4apCTBEHHOMO 9KONOrMYeCKOro MOHUTOPUHIa.

[aHHoe TpebGoBaHWe MPOTMBOPEYUT OMUCAHHBLIM Bbille METOOUNYECKMM yKa3aHUsM U
npeacTaBnseTcs KpavHe 3aTpyoHUTENbHbIM AN NpeanpuaTui, MOCKOMbKY CNpaBOYHUKM
HAOT no pagy otpacnen ©yayT NpUHATBLI MWL K KOHUY 2017 T., @ TOYHbIN NepeyeHb cTaumo-
HapPHbIX MCTOYHWUKOB, NOoASIEXalLMX KOHTPOM0, a Takke TpeboBaHusa K ucnonbsyemomy ob6o-
pyAoBaHWMIO 4O CUX NOp He 6binn yTBepKaeHbl [Npasutenscteom PO.

2.1.8.1.3 TexHOonorum npeaoTBpalleHnUs 3arpasHeHns atMmocepHoro Bosayxa

lMpeaBapuTenbHOE yBNaXXHeHWe nnacta yrng B Maccuse sBnsieTcs ogHUM U3 Hambo-
nee apPeKTUBHbIX cpeacTB 60pbObI C NbIfb B OYUCTHBIX 3abosax. [Ana aTon uenu B nnacre
yrna no Bcemy 3aboto OypAT Lwnypbl MAM CKBaXWHbl. [1pn 3TOM BenuMyMHa YBRaXHEHMUS
YroflbHOro MaccmBa BbIEMOYHOIO CTON6a MOXeT ObiTb paBHa €ro CyTOMHOMY UIM HedeNbHO-
My noasuraHuio. CrnegoBaTenibHO, ANIMHA LWNYPOB UMW CKBaXXWH MOXET cocTaBnaTb oT 1,5 Ao
90 M. B wnypbl nnn ckBaxkmHbl HarHeTaeTcsa Boga noa aasneHmem ot 5 go 130 atm. u 6onee.
YBnaxHeHue yrnsi B MacCcnBe TakuM CrocobOM CHMXaET 3anbifIeHHOCTb Bo3gyxa Ha 50 % —
80 % .

B 3aBMcUMMOCTM OT (PUNbTPALNOHHBIX CBOMCTB YrofibHbIX NMacToB npeaBapuTenbHoe
yBnaXkHeHWe nogpasfensercsa Ha BbICOKO- U HM3KOHanopHoe [32].

BbICOKOHanopHoe HarHeTaHWe >XMAKOCTM B YrofibHbIM MNacT OCYLLIECTBNAETCA HacoC-
HbIMW YCTaHOBKaMM 4epe3 CKBaXMHbI (LUNypbl), NPObypeHHblE U3 NOArOTOBUTENBHOW Bbipa-
BOTKMN NN 04YNCTHOrO 3abos.

Hu3koHanopHoe yBnaXxHeHne 3aKnyaeTcs B TOM, YTO YrofibHbi MacCUB YBIaXHSET-
Csl BOOOW Nopj AaBfeHMeM, co3gaBaeMblM B LLUAXTHOM MarncTpanu 3a cyeT pasHuubl reoge-
3M4EeCKNX OTMETOK NMOBEPXHOCTU LIaXTbl U MeCTa HarHeTaHnsa Boabl. HU3KoHanopHoe yBnax-
HeHne aPPEKTUBHO MPU BbICOKON NPOHULAEMOCTM NNACTOB 3a CYET KanUMspHOro HachblLe-
HUSA MaccuBa M 3anoSTHEHNSA XNOKOCTbIO MENKNX TPELLMH.

[Ansa nosblweHns 3ppeKTMBHOCTU NpeaBapUTENbHOMO YBAAXXHEHNUST NPUMEHSIOTCS MO-
BEPXHOCTHO-akTuBHbIE BellecTBa (IMAB), koTopble CHWXalOT NOBEPXHOCTHOE HaTAXEHWe BO-
AObl 1 YCKOPSIOT NMpoLEecC NPOHUKHOBEHNS XUOKOCTU B TPELWUHbI 1 nopbl yrns. Hanbonbluee
npUMeHeHne nonyyYunun HemoHoreHHole MAB-AB, Ol1, uHTaHon n HeoHon. PekomeHayoTcs
cnegywowme paboune koHueHTpaumm [MAB: OB 0,1 % — 0,2 %; wHTaHon — 0,05 %;
HeoHon — 0,05 %. CnepoBatenbHO, NpMMeHeHe [o06aBOK K BoAe Mpu npensaputTensHOM
yBNaXXHEHUM YrofnibHOro nracTta NpuBOANUT K 06pas3oBaHUI0 3arpsa3HEHHbIX CTOYHbIX BOA, KO-
Topble TPeBYT OYUCTKW. [daHHbIA HEOOCTaTOK OrpaHn4YMBaeT BO3MOXHOCTb MPUMEHEHMS
AAHHOW TEXHOSOIMN.

[na npepynpexaeHvst B3pbiBaHWs Mbinv, oceBlUen Ha 6opTax v KpoBre BbipaboTok,
NPUMEHSIOT cneunanbHble yOopouHble MaluMHbI, AN 0OMbIBaHUSA CTEHOK BblpabOTOK BO-
A0 — cneumanbHbIn arperar, Ansa CBs3biBaHWs NbIN Ha CTEHKaX BblpaboTok — cneumanb-
Hble pacTBOpPbI, HAaNpumep xnopuctoro kanbums. Mpu 6ypoBbIx paboTax, kKorga NpoM3BoOaUT-
CSl MENKOoLUNypoBoe NHeBMaTu4eckoe GypeHne, NpoMbiBKa CKBaXXMH BOAOW MOXET YMEHb-
LWNTb KOonnyecTBo nbinn B 10—15 pas.

OpoweHne ¢ nogayen 6onbluen YacTn BoAbl Yepes UCNONMHUTENbHbIE OpraHbl LUMPOKO
NCnonb3yeTcsl B OYUCTHbIX 3abosx npu pabote kombanHoB, BpYOOBbIX MalUMH, OTOOMHbIX
MOMOTKOB B aBax KpyTonagatoLwmx nnacToB. 3TO No3BonseT obecneyuntb nogaBneHue noinm
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Ha 70 % — 98 % [32]. [JobaBneHne Kk BOAE NOBEPXHOCTHO-aKTUMBHOrO BewecTea [1b B kKonu-
yectBe 0,1 % — 0,2 % yny4ywaeT CMa4yMBaeMOCTb MbifA, N KOHLUEHTPaUUN ee CHUXAKTCS B
HEKOTOpPbIX cry4asix B 6—7 pa3. MOXHO NOBbICUTb NblnenogasneHne npu paborte kombanHa,
ecnv yBenuuuTb faBrieHne BOoAbl, nogaBaemMon B (pOpCyHkM, Ao 15 aTMm., YTO JocTUraeTcs
BKMOYEHNeM B KOmbBanH cneymanbHoro Hacoca [30].

[na ocaxaeHus nbiv M3 BO3gyxa Mnocrie B3pbiBa LUNYPOB, a Takke Npu Cnycke yrns
Ha KpYTbIX Nnactax NPUMEHSI0TCA BOASHbIE OpOCUTENN nnn TymaHoobpasosatenu. Ons nbl-
nenoaasrneHns nocrne B3pbiBa LUMNYPOB OHW YCTaHaBMMBAKOTCSA B LUTPEKE Ha pacCTOosHUM 8—
12 m 1 20-30 m ot 3abos. Opocutenn NpUBOAAT B AENCTBME A0 B3pbiBa LUNYPOB U Npekpa-
warT nx gencreme dYepes 30—40 muH nocne B3pbiBa. BogHble 3aBeckl, cocTosiwme n3 gop-
CYHOK, OOJDKHbI AEACTBOBaTb B TEYEHME BCEro BPEMEHM BbIEMKW YIAsi B flaBe WUnv Apyroro
TEXHOMOrMYecKkoro npoLecca, ConpoBoXaarowerocs noinesbigeneHmemM. OTKNOYEHNE 3aBe-
Cbl 4OMyCcKaeTCsa NuLb B PEMOHTHO-NOArOTOBUTENbHbIE CMeHbl. BoasaHble aspo3onu gocrta-
TOYHO 3PPEKTUBHO CMOCOBCTBYIOT OCaXOEHWUIO MNbINN U3 BO34yXa W NPEnsTCTBYOT pacnpo-
CTPaHEHUIO e€ no BbipaboTkam.

OpoLueHne npu nomoLm TymMmaHoobpasoBaTenen NPUMEHSAETCS rnaBHbIM 0b6pasom Ans
npegynpexaeHns pacnpocTpaHeHns Mbifv no waxTe.

dopcyHOYHOE OpOLLEHNE MOXET MPUMEHSTLCA NPY MaLUMHHOW NOrpy3ke nopoabl B 3a-
605X, NpK 3arpy3ke BaroHETOK Yriem m3 flitoKOB, B MeCTax Neperpyskn ¢ KOHBerepa Ha KOH-
Benep, Npu oNpPoKMAbIBAHUN BaroHETOK B OyHKep.

Mpn ncnonb3oBaHUM NS OYULLIEHUST BO34yXa BOOOBO3AYLUHbBIX KEKTOPOB NMPOUCXO-
ANT noaasneHue Mblnv ANCneprmpoBaHHON BOAOW, a Takke OYMCTKa BO34yxa OT B3BELLUEHHON
nbinn, ecnn obecneynBaeTcsa ero NpoTsiKKa Yyepes dkekTop. MNpuHumn paboTbl BO4OBO3OYLL-
HOro KEKTopa 3akNi4aeTCca B TOM, YTO 3a CYET paspsKeHud, co3gaBaeMoro BoasHbIM da-
Kenom popcCyHKM, OTcachbiBaeTCsl 3anbifieHHbIA BO34yX, 00pa3ylowui ¢ AncneprmpoBaHHON
BOAOW LUNAaMOBUAOHYIO CMECb, KOTOpas B CBOK O4yepelb HanpasnseTcs Ha nogasBneHue Mbl-
nn. BoaoBo3gyLUHble 3XeKTOpbl NPUMEHSAIOTCS, B YaCTHOCTW, ANSA MblfienogaBneHns npu ne-
penBuMKKe CEKLMN MeXaHM3NPOBAHHOW Kpenu.

Ob6ecnbinuBaloLlee NnpoBeTpuBaHue

ObecnbinBatoee NpPoOBETPMBaAHNE NPOU3BOAUTCH BEHTUNALMOHHBIMU YCTAaHOBKaMM
MECTHOroO NPOBETPUBAHUSA UNN BEHTUNSTOPHO-OPOCUTESbHBIMWU YCTAaHOBKaMM.

MeinenofasneHne NeHON LUMPOKO UCMOSb3yeTCs Npu OYUCTHBLIX paboTax, a Takke npu
TpaHCNOPTUPOBKE FOPHOM MacCChl NIEHTOYHbIMU KOHBENepamu [32].

Cnocob xapakTtepusyeTcs TeM, YTO CBA3bIBAHME U KOArynaums nbifiv OCYLLECTBNAIOT-
Csl B BO34YyLLUHOM MOTOKE a’spo30Ss, BKMOYaKLWeEero Bo3ayXoHanosfHeHHble BogHble (98 %)
NneHbl BbICOKOW KPaTHOCTW, B COCTaB KOTOPbIX BXOAMT MOBEPXHOCTHO-aKTUBHOE BELLECTBO,
npegcrasneHHoe rnuuepuHom (0,2 % — 0,4 %), a B kKadecTBe cTabunmsatopa — OfIEMHOBOW
kncnoton (0,8 % — 1,2 %) n cogon kayctmnyeckon (0,4 % — 0,6 %), a nbinenogasneHune
OCYLLIECTBMNSAETCH BbldyBaHMEM pacTBopa 4yepe3 conna POPCYHKM Ha 3anblfieHHbIe NOBEepX-
HOCTU. O EKTUBHOCTL NMbinenogasneHns moxeT gocturatb 90 % — 98 % [45]. MNpu aTOM
ncnonb3yeTcsa cneyunansHoe obopyaosaHue Tuna ClIN (neHoreHepaTop/neHoobpasoBaTenb,
CTBOJIbl BO3AYLUHO-NEHHbIE, COEAUHUTENBHAA apMaTypa).

MprMeHeHne gaHHOro MeToda MbifienogaBneHns NpMBoaMT K 06pa3oBaHUIO 3arpsas-
HEHHbIX CTOYHbIX BOA, KOTOpble TPeOyT OYUCTKU. [JaHHbIM HEeAOCTaTOK OrpaHuyYnBaeT BO3-
MOXHOCTb NPUMEHEHUSA OaHHOW TEXHONOMMN.
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MbineynaenuBaHune

B yronbHbIX WaxTax NpUMEHsI0T creayoLlme cnocobbl NbineynaBnnMBaHns:

- OTCOC 3anblfIEHHOro BO3ayxa OT MecTa nbineobpasoBaHus, OTBOA U BbIBpOC ero 6e3
OYUCTKM BAanNu ot paboymx MecT;

- OTCOC 3anblfIEHHOrO BO3A4yXa M3-Nog YKPbITUN UCTOYHWUKOB Mblfieobpa3oBaHmst ¢ No-
crnefyrowen O4YMCTKOM ero B crneumarnbHbIX YCTPOMCTBAx M OTCOC 3arblfIEHHOro BO34yXa Bbl-
COKONPOWN3BOANTENBbHBLIMU YCTAHOBKaMM C O4UCTKOWN €ro B cneumanbHbIX Kamepax.

Cyxoe nbineynaenueaHve npu bypeHumn ocylectenseTca AByms cnocobamu: oTcachl-
BaHMEM NbINN M3-No4 KoNnaka, NnoTHO npunerarwLlero K rpyam 3abos, unu otcacbiBaHMeM
nbinn No kaHany 6ypa. OTcacbiBaeMbI BO34YX OOIMKEH O4MLLATBCA OT Mbifv B CneuunarnbHbIX
dunbtpax. NMpumeHeHne cyxoro neineynasnueaHunsa Hanbonee uenecoobpasHo npu dypeHun
B TEX MecCTax, rge MMmeeTcsl He4oCTaTOK BOAbIl, U B YCINOBUSX BEYHON MEpP3MOThI.

OTcoc 3anbifieHHOro BO3dyxXa B OYUMCTHOM 3aboe OcCyWecCcTBNAT nepenBuxHONn,
BCTPOEHHOW B KOMOaWH MNblneynaBnnBaoLLeN YCTaHOBKOW N YCTAHOBKOW, PacnofioXXeHHOW Ha
BEHTUMNSAUMOHHOM LITpeke. B kayecTBe nbineotaenuTesibHbiX YCTAaHOBOK MCMOMb3YT yCTa-
HOBKM pasfiMyHOro npuHumna gencrems (cm. 2.2.7.1.5).

[na npegoTepalleHmst NOCTYNNEHMs Nbin B 3ab6or npu paboTte nepdopaTtopoB U ca-
MOXO[HbIX OYypOBbIX YCTAHOBOK MCMOSb3YKTCA CUCTEMbI MblfiemMacnoynaBnueaHus, agdek-
TMBHOCTb KOTOpPbIX gocturaeT 90 % n 6onee [46].

F'mapo3abomka

[Ana neinenogaBneHns Npu B3pbiBe LUNYPOB MOXET OCYLLeCTBAATbCA BHYTPEHHSAS U
BHELLHAS rmapo3abonka wnypoB. [Ans BHYTpPeHHen 3aboKrku UCMNONb3yTCs r’MApPONaTpoOHbI,
KOTOpble BCTaBNATCA BHYTPb LUNypa, a Ans BHewHen 3abonkn B 3aboe passelunBatoTcs
XNOPBMHUIOBbLIE MELLKN C BOAOW. B3pbiBHasi BONHa paspbiBaeT ruaponaTpoH U XNOpBUHUIO-
Bble MELLKM 1 aucneprupyeT BoAy OO ad3p0305en, CNOCOOBCTBYIOLLMX OCaXOEHUIO NbiNn U3
BO34yXa.

MeponpusaTtusa, npeaynpexaarolme obpasoBaHme Nbifiv Npu 6ypoB3pbIBHbLIX
paboTax, 6ypeHun LINYpoOB U CKBaXXUH

Ana npegynpexaeHus obpasoBaHue Nbiiiv Npy BYpoB3pbIBHLIX paboTax NpUMeEHSAeTCS
npenBapuTenbHOe yBraXHeHWe nnacTta yrna B maccuee. [Npu pabote BpyboBOWM MalUWHbI
NN OTOONHBIX MOMOTKOB UCMOSb3YHTCA CUCTEMbI OPOLLEHUS.

[nsa nbinenogasnieHns Npy B3pbIBaHUU LUMYPOB NPUMEHSIOT paa CPeacTB, K KOTOPbIM
OTHOCATCS: OOMbIBaHMEe CTeH 3abos BOAOW ONs npefynpexaeHvus B3METbiBaHWUS OCEBLUEN
NbINW BCreacTBue OeNCTBUS B3PbIBHOW BOSHbI, MPUMEHEHWE BHYTPEHHEN N BHELUHEW rmapo-
3abonkn.

[na npegoTtepalleHmst NOCTYNfeHMs Nbiv B 3abon npu paboTte nepdopaTtopoB U ca-
MOXOHbIX 6YPOBbIX YCTAHOBOK MCMOSIb3YKOT CUCTEMbI NblfIEMACOYaBnMBaHuS.

MeponpusaTusa, npeaynpexaarolime obpasoBaHue Nbisiv Npu NOorpyske m
TPaHCNOPTUPOBKE FOPHOWN NOpPOAbI

Mpwn yb6opke ropHOM Macchbl MPUMEHSAIOT yBNaXXHEHNE B30pBaHHOW Macchl, a npu pabo-
Te NOrpy304HbIX CcpeacTB — opouleHue. [pn ckpenepHon JOCTaBKe FOPHOW Macchbl, Hapsay ¢
nogaven CBeXero Bo3gyxa K MecTy MaluMHUCTa cKpenepHon nebeaku, 4To npegoTBpalwiaeT
pacnpocTpaHeHue NbiNn B 30HY AblXaHUs pabounx, UCnonb3yoT aBTOMaTU3MPOBAHHYO CU-
CTEMY OPOLLEHUS.

BopbOy ¢ Nbinblo Npy neperpyske ropHON Macchl Ha onpokuaax n ApobneHnn ee ocy-
LLECTBMSAT C MOMOLLBIO OPOLUEHUS U MNbifieoTcoca. [nsa aTnux uenen coopyxawT cneuunarb-
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HYI0 CMCTEMY MbINIeoTCoCca, a AN O4YMCTKM OTCaCbiBAEMOro BO3ayxa OT MbIn Yalle BCEero mc-
Nonb3ylT 3MEKTPO- U MaTepyaTthble UbTPbl, KOTOPbIE MOHTMPYIOT B CMeLMarnbHbIX kKamepax.
TkaHeBble UNbTPbI CPaBHUTENBLHO OLICTPO 3aCOPSIOTCS, BO3pacTaeT UX a3apoanHaMmnyeckoe
COMPOTMBIIEHNE, YTO NPUBOAUT K NOBLILLEHUIO pacxoaa aHeprun. MoaTomy anekTpodunbTPbI
npeanoyvtuTensHee. CTeneHb OYMCTKM BO3ayxa OT Mbinv Npy 3Tom gocTturaet 98 % — 99 %.

[Ans nogaeneHusa nbinu, obpasyolenca B Mectax neperpysku yrisi, MCNonb3yTes
YCTPOMCTBA NPOTMBOMLINIEBOrO KOXYyXa B MecTax nepechbina yrnsi C NOMOLLbH KOHYCHbIX OpO-
cutenen. Hebonblumne neperpy3oyHble MyHKTbl NEPEKpbIBAOTCS CneumnanbHbiMU MaTepyaTbl-
MU Yexnamm.

O6opyaoBaHue

MpupogooxpaHHoe 06opyaoBaHWe, UCMONb3yeMoe AN NpeaoTBpalLeHus 3arpsidHe-
HUS1 OKpy)Karowero Bosayxa (cMm. Tabnuuy 9), npeactaBneHo B OonblUen CTENEHU Mbinieno-
AaBMAOLWMMN YyCTaHOBKaMK (CTaLMOHapHbIE OPOCUTENbHbIE, pacnbiIUTENbHbIE, OPOCUTENb-
HO-BEHTUISAILMOHHbIE YCTAaHOBKM, BOASHbIE OPOCUTENM, BOLOBO3AYLLUHBIE 3KEKTOPbI, MEHO00-
pasoBaTenu).

2.1.8.2 O4ymncTKa CTOYHbIX BOA,
2.1.8.2.1 O6wme nonoxeHus o

Mcnonb3oBaHne NpMpoaoOXpaHHOro obopyaoBaHus AOf1Ii OYMUCTKM  CTOYHbIX BO[,
(cm. Tabnmuy 9) HanpaBneHo Ha OOCTUXEHUWE COOTBETCTBUSA KayeCTBEHHbIX MoKasaTtenewn
CTOYHbIX BOJ, YCTAHOBMEHHbLIM NpefenbHO JonyCTUMbIM KoHueHTpauuam (MOK) sarpssHsto-
LLINX BELLEeCTB.

CaHnllunH 2.1.5.980-00 (nyHkT 2.1.5) [47] pernameHTUpyeT CaHUTapHYK OXpaHy BOA-
HbIX 0OBEKTOB, yCTaHaBNMBaeT TPebOBaHNA K OXpaHe MOBEPXHOCTHbIX BoA4. OTAenbHO, npu-
kaszoMm MwuHcenbxo3a Poccum ot 13.12.2016 Ne 552, yctaHoBneHbl NOK ans Bogbl BOAHbIX
00BbEeKTOB, MMeKLWMX pblIboxo3scTBEHHOE 3HaYeHue. Kpome Toro, MNOK ons 6ydepHon 30HbI
03. bawnkan yctaHoBneHbl npukazom MuHnpupoabl Poccum ot 05.03.2010 Ne 63. Takum 06-
pa3oM, CTOYHbIE BOAbI, yXoaswme ¢ yrinegodbisalowmx npeanpuaTun, AOMmMKHbI OblTb ouunLe-
Hbl OO COCTOSIHUS, pernaMmeHTUPOBAHHOIO AaHHbIMW AOKYMEHTaMu. Takke npu Hanuymm
YyTBEPXOEHHbIX B YCTAHOBIEHHOM MOPSiAKE HOPMATUBOB AOMNYCTUMOro BO34ENCTBUSA Ha BOA-
Hble 00beKTbI (4ONYCTUMOro COBOKYMHOIrO BO3AENCTBUSA BCEX NCTOYHUKOB, PACMONOXEHHbIX B
npegenax pevyHoro 6accenHa unm ero Yactu, Ha BOAHbIN OOBEKT UM ero YacTb) B COOTBET-
CTBUW C ruaporpadmyecknm n/mnn BOLOXO3SIMCTBEHHBIM PaOHMPOBaAHNEM B Liensx nogaep-
)KaHNs1 MOBEPXHOCTHbLIX M MOA3EMHbIX BOA B COCTOSIHMM, COOTBETCTBYyKOLLEM TpeboBaHMSM
3aKoHoAaTeNbCTBa, OHM NPUHUMALOTCS K y4eTy npu onpeaeneHnn Tpebosaxmn [48].

Boay, nosepruwytoca ounctke, Heobxoanmo cbpackiBaTb Yepe3 BOOOOTBOAHbIE KaHa-
nbl B Gnvkanwunm BOAOTOK MW B MHOE MECTO, UCKIYalLwee BO3MOXHOCTbL ee obpaTHOro
NPOHNKHOBEHUS B BbipaboTkM 1 3abonaymBaHne npuneratowmnx tepputopuin. Mecto cbpoca
CTOYHbIX BOA onpeaenseTcs B pelleHMn Ha npegocTaBrneHne BOAHOro ob6bekTa B Nonb3oBa-
HWe, Bbl4aBaeMoro B COOTBETCTBUM C noctaHosrieHnem [Npasutensctea PP ot 30.12.2006
Ne 844 «O nopsigke NOAroTOBKM U NPUHATUS PELLEHNSA O NPeaoCTaBneHnn BOAHOIO obbekTa

8 [aHHbIn NyHKT aBnseTca obwmm ana nogpasgenos «[obbiba nog3eMHbIM Cnoco-
6om», «[Jobblya OTKpbITbIM cnocobom» n «OboralleHne yrnsa».
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B Nonb3oBaHue». B cooTBeTcTBMM CcO cTatben 21 BogHoro kogekca Poccunckon degepaumn
oT 03.06.2006 Ne 74-®3 BoAHbI OOBEKT NpPeaocTaBnseTcs B NOMb30BaHME Ha OCHOBaHWUK
peLIeHNs UCNOSTHUTENbHbBIX OPraHOB roCyJapCTBEHHON BacTU O NpeaoCcTaBfieHMM BOAHbIX
06BHEKTOB B MOMNb30BaHME.

Mpukazom MuHnpupoasl Poccum o1 21.01.2013 Ne 20 yTBepxaeH AQMUHUCTPATUBHBIN
pernameHT ®PegepanbHOro areHTCTBa BOAHbLIX PECcypcoB MO NpefoCcTaBrieHUIo rocyaap-
CTBEHHOW YCNnyru rno npefocTaBfeHnto npasa MNofb30BaHUSA BOAHBIMW OOBbEKTaMn Ha OCHO-
BaHWM peLleHns O npefocTaBfeHnn BOAHbIX OOBLEKTOB B MNofib3oBaHue. B pelueHuax Ha
npegocTtaBneHne BOAHOrO obbekTa B MNONMb30BaHWE COOEPXMTCH WHpopmauus o mecTte
cbpoca cTo4YHbIX BOA 1 onpefenseTcs o6beM BoAbl, pa3peLLeHHbIn K copocy.

O6bem 3arpsAsHSOWMX BELECTB B CTOYHbIX BOAAX OTpaXkaeTCca B paspelleHun Ha
cbpoc 3arpA3HALWMX BELLECTB, BblAaHHbIN HA OCHOBaHWM HOPMAaTUBOB AOMYCTUMbIX COpO-
COB 3arps3HALLNX BELECTB MU MUKPOOPraHM3MOB B BOAHbIE 0O6beKTbl. YKazaHHble HopMaTu-
Bbl yTBepXaatTca degepanbHbiM areHTCTBOM BOAHbIX PECYPCOB MO corfnacoBaHuio ¢ ®epe-
panbHOn cny60on No rmapoOMeTeopPONIorMn N MOHUTOPUHIY OKpYXatowen cpeabl, Peaepann-
HoW cnyx6or No Haa3opy B chepe 3awmThl NpaB NnoTpedutenen n Gnarononyyms YenoBeka,
depgepanbHbIM areHTCTBOM Mo pbib6onoBcTBY U ®efepanbHon cnyxbon no Haa3opy B cdepe
NpUpoaoNoNb30BaHUS.

dopMMpOBaHNE CTOYHbIX BOL OCYLLECTBASETCS MPaKTUYECKM Ha BCEX 3Tanax TEeXHO-
norM4eckoro npouecca gob6blum pa3pe3oB M waxT. CTOYHble BOAbI MOXHO pas3genuTb Mo
NPOUCXOXAEHMIO Ha cnefyoLwme rpynnol.

1. WaxTHble n KapbepHble Boabl (6onee 90 % macchbl CTouHbIX Bof). OHM copepxat
B3BELUEHHbIE BeLlecTBa (HEOpraHNM4ecKyto Mbifib) OT NpoBeAeHNa GYpOB3PbIBHbLIX, BCKPbILL-
HbIX U OOObIYHbIX paboT; HePTENPOAYKTblI OT pa3nvBa Macen, TONnBa, AMYNbCUU; HUTPUTbI
N HUTpaTbl, 0bpasyoLmeca npu B3pbiBaHMM B3pbIBYATbLIX BELLECTB; Xene3o, obpasyoLleecs
B pe3ynbTaTe OKUCMEHUS NupuTa (3a4acTylo BCTpeyaeTcs BO BMeLLAlLWMX nopogax), me-
TannMyecknx KOHCTPYKUMIA U YacTen obopyaoBaHus. bonblwon obbem aToro tuna Bog o6b-
ACHSEeTCS UX POPMUPOBAHMEM 3a CYET MOBEPXHOCTHOrO, FPYHTOBOrO U MOA3EMHOrO CTOKA.
Mpu aTOM nop waxtamu n paspesamm GopMUPYOTCA OENPECCUOHHBLIE BOPOHKM, B KOTOPbIE
cobunpatoTcsa NoA3eMHbIE M NOBEPXHOCTHbIE BOAbLI C 60NbLLON TEPPUTOPUN.

2. X03aMCTBEHHO-ObITOBbIe BoAbl. OHM 06pa3ytoTcss Ha GaHHO-NpavYeyvHbIX KOMOU-
HaTax U B agMUHUCTPATMBHO-ObITOBbIX 34aHMAX. OTU BOAbl, B YMCre Mnpoyero, cogepxat
OCTaTKN MbIfIbHbIX LLENOYHbIX BOA. [pn Hannymm BO3MOXHOCTU Takue BOAbl NepeaarTcs Ha
OYUCTKY ropoACKMM/MOCENKOBBIM KOMMYHarbHbIM Cry>6am.

3. TexHonornyeckme (nNpousBoacTBeHHblIe) Boabl. OHM obpasyoTca B npouecce
paboTbl oboratutenoHonm ¢abpukn. Kak npaBuno, 3T BOAbl OYULLIAOTCA U MOBTOPHO WUC-
Nonb3ylTCA B TEXHOMOMMYeckom npouecce. Hanpumep, Ha HekOoTOpbiX oOBoraTUTernbHbIX
dhabpukax peann3oBaHbl NPOEKTbI PEKOHCTPYKLNN, NpeaycMaTpmBatoLime 3aMmblikaHne BOAHO-
LIIaMoBbIX cxeM. JTO no3BonseT He cbpacbiBaTb CMeCb BOAbl W YrofibHOW Mbinu (LWnam) B
npyabl-OTCTOMHWKK, @ C UCNONb30BaHNEM PUNbTP-NPECCOB 3anyckaTb €€ B MOBTOPHbIN LIMKIT.

4. NoBepXHOCTHbIEe (NMMBHEBbIE) BoAbl. Ha npeanpuaTnax yronbHOW MPOMbILSIEH-
HOCTU OHU OObIYHO OTBOAATCA BMECTE C KapbepHbIMU, LUAXTHbIMU M NPOU3BOACTBEHHLIMU
BOAaMu Ha o6LLME OYNCTHBLIE COOPYXKEHUS.

YacTb CTOYHbIX BOA MOXET OblTb BO3BpalleHa B TexHonorndeckuin npouecc. OgHako
BEPHYTb B TEXHOMOMMYECKU npouecc ygaeTcs nvb Hebonbllyo AO0M CTOYHbIX BOg (40
10 %), bopmupytowmxca Ha yrnegobbiBarowmnx npeanpuatuax. Takum obpasom, TpebyeTtcs
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BO3BE[EHMNE OYNUCTHLIX COOPYXXEHWUIA. YCITOBHO MOXHO BbIENUTbL Crieaylolmne MeTonbl O4NCT-
Kv BOAbI:

- MexaHu4eckasa ouncTka (npeaBapuTenbHOe OTCTanBaHUe, OCBETIIEHNE);

- Buonornyeckasi O4NCTKa;

- 6aszoBas PU3MNKO-XMMMYECKas o4vmcTka (cbnotaums, aspaums, XMMU4eckoe ocaxae-
Hue, punbTpaums, copbums);

- TOHKas PU3NKO-XMMMYeckass o4MCTKa (MOHHbI 0BMeH, MeMbpaHHbIE METOAbI);

- obes3apaxnBaHne CTOYHbIX BOA nepen cbpocom B BOOHLIN OOBLEKT (XnopupoBaHue,
Y®-06paboTka, 030HMpPOBaHMKE).

MeToabl OYMCTKM CTOYUHBIX BOL NPUMEHSIOTCA B Pa3fMYHbIX COMETAHUAX B 3aBUCMMO-
CTM OT KayecTBa BOAbl, N0AaBaeMon Ha o4YNCTKY. Kpome Toro, Ha cxembl OYMCTHBIX COOpPYXKe-
HUA BNUSIIOT 9KOHOMMUYECKOE COCTOSIHME NpeanpuaTuin, TpeboBaHUA KOHTPONUPYHOLWMX opra-
HOB M UcTopuyeckne akTopbl. PelleHne o BO3MOXHOCTM peanuaaumm Toro UM MHOro cno-
coba o4YUCTKN N/MnNn nx KOMBUHaUUN onpedenseTcs NHONBMAYAITbHO B KaXX4OM KOHKPETHOM
cnydae.

2.1.8.2.2 MeTtoAabl OMNCTKU BOAbI 9

MexaHu4yeckasa ouncTka

YpaneHue KpynHoro mycopa

B cxemax O4MCTKM XO3ANCTBEHHO-ObITOBLIX BOA, MOryT MCMNOMNb30BaTbCA Npu Heobxo-
ANMOCTU MepOonpUATUA ANA 3afepXaHus KpynHOro Mycopa OpraHm4eckoro m MmHepanbsHOro
npovcxoxaeHusi. B pamkax aTux meponpusituin obbl4HO NpuMeHsitoTcs peweTkn. OHn ycTa-
HaBNMBaKTCA Cpal3y Bcned 3a NPUEMHON KaMepon OYUCTHBIX COOpPYXeHun. LLUnpnHy nposo-
POB peLLeTOK nepes OYUCTHbIMU COOPYXEHNAMU NPUHUMAIOT 06bIYHO He Bonee 16—20 mMMm.

PeweTkn nogpasfnensitoTcsd Ha HENOABMXKHbIE, NOABWXHbIE U COBMELLEHHble C ApO-
ounkamu (peweTkn-gpobunkn). bonee LWMPOKOE NPUMEHEHMNE UMEIOT HENOABMXHbBIE PELLET-
Kn. HenoaBukHasa pelwleTka NpeacTaBnsieT cobon MeTannmMyeckyto pamy, BHYTPU KOTOPOW
YCTaHOBIEH pa napaniesfibHbIX CTEPXKHEN, MOCTABNEHHbIX Ha MYTU OBUMXEHNSA CTOYHbIX BOL,.

OumncTka pelleTok OT 3afepXXaHHbIX MU OTOPOCOB MPOU3BOANTCS MeXaHU3NpOoBaH-
HbIM cnocobomM. MexaHn3anpoBaHHas OYMCTKa peLleToK NPOU3BOAMTCA ABMXKYLIMMUCS rpad-
nsMn, NpUBOAUMBLIMK B ABMXEHME OT anekTpoasuratens. [NpenBaputenbHasi peareHTHas
obpaboTka Boabl HE NpeaycMaTpuBaeTCs.

CHsaTble ¢ peweTok oTbpockl nogatoTcs B ApoOUIKy, namernb4YeHHyto maccy o6e3Bo-
XUBAKT N HanNpaensT Ha AanbHenwee obeszapaxumBaHue Unu yTunu3aumo Opyron opra-
Hu3auun. PeleHne o BO3MOXHOCTW peanu3auumm Toro unm MHoro cnocoba ocaxaeHus onpe-
AenseTca MHOMBUAYyanbHO B KaXXAOM KOHKPETHOM criyyvae.

MpeaBaputenbHoe oTcTanBaHue

MpenBaputenbHoe oTcTamMBaHue obecrneymBaeT ocaxaeHwe Haumbonee KpynHbIX 4va-
CTML B3BELUEHHbIX BELLECTB, MPMBHOCUMbIX NPEANPUSATUSIMA YroSIbHOW NPOMbILUNIEHHOCTU B
npouecce X03aUCTBEHHOW AesaTensHocTU. [pegBapuTtenbHoe oTCTaMBaHMe OCYLLECTBISETCA
B LUAXTHbIX BogoCcOOpHMKax (Npu noasemHon fobbiye) un 3ymndax (npu oTKpbITOM Aobblye).

9 [aHHbI NyHKT aBnseTca obwmm ans nogpasgenos «[Jobbiva nog3eMHbIM Cnoco-
6om», «[Jobblya OTKpbITbIM cnocobom» n «OboralleHne yrnsa».
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[aHHble ycTpoucTBa ABNAKOTCA 4aCTbl0 CUCTEMbI BOAOOTMAMBA M CBOEW rMaBHOM (PYHKUMEN
UMELIOT HakonneHne Boabl Anst obecneyeHnsa ctabunbHoOM paboTbl HACOCHBIX CTAHLUUA.

OcBeTneHue

OcBeTneHve BOAbl npegnonaraeT yaaneHue HepacTBOPUMbLIX MPUMeECcen, MaBHbIM
o6pa3om B3BeLLEHHbIX. CaMbiM pacnpoCTpaHeHHbIM CNOCOBOM OCBETMEHUSI BOObI SABMSETCS
Oe3peareHTHOe OTCTauBaHWe — ocaxaeHue nog AeVCTBUEM CUIbl TSXKECTU, MOCKOSbKY 3TOT
MEeTO/ ABMSeTCA HauMeHee SHEProeMKUM.

Mpouecc oceeTneHns BoAbl MOXeT OblTb YCKOPEH 3a cYeT NpUMeHeHus dnoTauuu,
Koarynauum (peareHTHoe ocaxaeHue) n dunbTpauun. [na peareHTHOro ocaxgeHus MoryTt
NPUMEHATBCA Takume obLiepacnpoCTPaHEHHbIe KOarynsiHTbl, Kak OKCUXITOpUA artoMUHUS,
cynbdat antoMUHNA, a Takke Takne (ProKynaHTbl, Kak nonvakpunamma n ap.

MpyObl-OTCTOMHMKN  SBNAOTCA Hamboree pacnpoCTPaHEHHbIM COOPYXXEHUeM [AOnis
OCBETIEHMS BOAbI. VIX MOXXHO yCTpamBaTb B 3aMKHYTbIX KOTNIOBaHaxX UNn B oBparax u norax
(nyTem nx neperopaxmBaHusa gambammn). No pexumy paboTtbl pa3nmyatoT Npyabl-OTCTONHUKN
nepmoan4eckoro AencTBus (Takke KOHTakTHble, BydepHble, Npyabl-HAKONUTENN) N Henpe-
PbIBHOrO AEWUCTBUS (TakkKe MPOToYHble). Ha npakTuke o4ncTKa CTOYHbIX BOA OCaXaeHue
B3BELUEHHbIX BELLECTB MPOM3BOAMTCS Yalle BCero B NPOTOYHbIX Npyaax-OTCTOMHMKAX, a KOH-
TaKTHbl€ NPYAbI-OTCTONHUKM NPUMEHSIOT Ana 06paboTkm HebonbLwmnx 06bEMOB CTOYHbIX BOA,.

[Ansa nosbiweHnsa 3HEeKTUBHOCTN OCBETIIEHNSA B NPYAax-OTCTOMHUKAX MOryT npume-
HATbLCS UCKYCCTBEHHble punbTpytowme maccusbl (MPM) n3 kpynHoob6noMoYHbIX MaTepuarnos
NI nec4yaHo-rpaBUNMHON CMECM.

YpaaneHvne ocagka u3 npygoB-OTCTOMHWUKOB (LLMaM) MOXET OCYLLECTBNATbCSA MeXaHu-
3uMpoBaHHbIM cnocoboM. [laHHbIM 0cagok nogsepraeTcs 06e3BOXMBAHNIO, NOCIE YEero MoXeT
ObITb NCNONBb30BaH Kak Npucagka K psaoBoOMy YIio UKW NnepefaH Ha yTunusauuio crnewmanm-
3MpPOBaHHbLIM OpraHm3auusaM. B yacTHOCTY, OCyLeHHbIN nepepaboTaHHbIN OCaAoK U3 NPYAOB-
OTCTOMHMKOB MOXET NPUMEHATLCS B KAYECTBE CENbCKOXO3ANCTBEHHOrO yaobpeHus.

B peokux cnydasx Ansa OCBETNEHMsI CTOYHbIX BOZ NPeanpuaTUA YroflbHOM NPOMBbILL-
NEHHOCTU MOryT MPUMEHSTLCSH OTCTOMHUKM (OObIMHO 3TO YCTPOMCTBO MPUMEHSAETCS Ha ro-
POACKNX/NOCENKOBLIX KOMMYHarbHbIX OYMUCTHBIX COOpYXeHusax). OTCTOMHUK npeactaBnsaeT
cobon UCKYCCTBEHHLIN pe3epByap, NpeaHasHavyeHHbIM ONA OCBETNeHus BoAbl. TpaguumoH-
HbIMW ON1S OTpacnn ABASKOTCH rOPU3OHTarnbHbIEe OTCTOMHMKKW, NpeacTaBnsaowme cobomn nps-
MOYrOfbHbIA B MnaHe pe3epByap, pa3feneHHbI Ha HECKONbKO OTAENEHWUA, UX NPUMEHSIOT
HE3aBMCUMO OT YPOBHSI FPYHTOBbLIX BOA NPW MPOMYCKHOM CMOCOBOHOCTU OYUCTHBIX COOpYXe-
HWiA cBbllwe 15—20 Tbic. M*/cyTkn. OCHOBHBLIMM MPENMYLLECTBAMU FOPU3OHTASTbHLIX OTCTON-
HUKOB ABNAIOTCA Managa rnybuHa n xopowwmnin agdekT ounctkm. K nx HegoctatkaMm OTHOCUTCS
HeoBXoAMMOCTb MPUMEHEHUsT BonbLUero Ymcna npygoB-OTCTOMHUMKOB BCREACTBME OrpaHu-
YEHHOWN WMPWHBLI. Kpome Toro, orpaHMYeHHOCTb MPUMEHEHMST 3TOro MeToaa obycrnaenvBaeT-
cs TeppuTopuanbHbIMU OCOBEHHOCTAMMU PEMMOHOB PACMNOSIOXEHNSA NPEANPUSTUN, BblpaXKeH-
HoIMM B Aeduumte 3eMenbHblIX Y4YacTKoB, HeOobXoauMbIX ANA pasMelleHus npyaos-
OTCTOMHUKOB.

OTCTOMHMKM MOTYT OCHaLAaTbCA TOHKOCNONHBIMW MOAYSAMU, NpeAHa3HaYeHHbIMU AN
OTAEeNeHUs TOHKOAMUCNEPCHbIX MPUMeCeN.

Takke B pedkux criydasix MOryT NPUMEHSTbLCS OCBETAUTENM CO B3BELLUEHHbLIM CIIOEM
ocagka (0bbl4HO 3TO YCTPOWCTBO MPUMEHSETCH Ha ropoACKUX/MOCENKOBbLIX KOMMYHalbHbIX
OYUCTHBIX COOPYXEHUAX). Takme oCBeTNUTENN COBMELLAKT (PYHKLMN NO OCBETIEHMIO, Koary-
naumMm n unbTpaumm cTodHbix Bog. OcseTnuTenu paboTaloT cnegyowmm obpasom: Boja
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noaBoANTCA B OCBETNUTENb CHU3Y N paBHOMEPHO pacnpeaenseTcd no ero nrowagun. 3atem
OHa NPOXOAMWT Yepe3 B3BELLEHHbIN CrOM OCafKa, OCBETMASETCS U N0 AblpYaToMy FOTKY UMK
Tpybe, pacnonaraeMon Ha HEKOTOPOM PaCCTOSHUWN Hag NOBEPXHOCTbIO B3BELUEHHOrO Crios,
oTBOAUTCA Ha punbTpbl [49].

YCTponcTBa MEXaHW4eCKOM OYUCTKM MOryT ObiTb 060OpyAoBaHbl AONOMHUTENbHBIMU
anemMeHTaMu, TakuMu Kak:

- YCTPONCTBA [4f151 CHMXXEHUS KOHUEHTpaunn HedTenpoaykTtoB (HedpTenoByLKn, GoHO-
Bble 3arpaxaeHns *°, 6oHoBble PUNbTPbI (CM. pasaen «[oouncTkan);

- adpaLMOHHble YCTPONCTBA A5 CHUXEHUS COAEepXXaHUA Xenesa;

- yCTpomncTBa B1MONorMyeckon OYNCTKMN (BMOOKMCANTENDBHBLIE KaHasbl, 3eMMsiHble Ub-
Tpbl).

PelweHre 0 BO3MOXHOCTM peanusauumn Toro unm nHoro cnocoba ocBeTneHus onpeae-
nsieTcs MHAMBUAYANbHO B KaXXA0M KOHKPETHOM Criyyae.

OcBeTneHne c npegBapuTenbHbiM oTcTamBaHnem n UOM moxet obecneumsBaTtb
OYUCTKY BOAbI OT B3BELLEHHbIX BeLeCcTB B Anana3oHe oT 50 % 8o >99 % (no AaHHbIM aHKeT).
O PEKTUBHOCTL TEXHONOMMU OCBETMIEHNA OrpaHNYMBaETCA MAPABIMYECKON KPYMHOCTbIO
B3BELUEHHbIX BELLECTB.

Buonornyeckasa ouncrka

Buonornyeckas ounctka MOXET WCNONb30BaTbCA AN OYUCTKM  XO3SIMCTBEHHO-
ObITOBbIX CTOYHbIX BOA OT BELLECTB OPraHN4eckoro npoucCxXoXxaeHusi (B3BeLEeHHbIX U KOMo-
NOHbIX NpUMecen, aMMOHUA, HUTPUTOB, HATPATOB, dpoccaTtos, eHona). O6bIMHO OHa npu-
MEHsIeTCA Ha npegnpuaTuax npu cooTHoweHun BIK/XMK 6onee 0,35, pH = 6-8, Temnepa-
Type Boabl 15 °C — 37 °C n KoHUeHTpauun rpyboamcnepcHbix npumecen o 150-2000 mr/n.
O6beMbl XO3ANCTBEHHO-ObITOBLIX BOA, Ha NPeanpuATUSX YroflbHOW OTpacin CPaBHUTENbHO
HeBEemNuKK, NO3TOMY OHM OObIYHO MepeaarTCa AN OYUCTKM Ha ropoAcKUe UIn NnocesnkoBble
KOMMYHaribHble OYUCTHbIE COOPYXEHUS, @ NPU HEBO3MOXHOCTU nepefadn OuvMLalTCs Ha
KOMMNAKTHbIX OYNCTHBIX COOPYXXEHUSIX.

Bruonornyeckyto 04MCTKy B €CTECTBEHHbIX YCNOBUSX (AN OYMCTKN CPaBHUTENBHO He-
BGONbLIOro KOMMYeCTBa CTOYHbIX BOA, @ TakkKe ANs UX JOOYUCTKM) NpeanpuaTnsa ocyLiecTB-
NAT B OKUCNUTENbHBLIX KaHanax, rae pasBuMBatoTCs MUKPOOPraHM3Mmbl, y4acTByHLINE B Ca-
MOOYULLIEHUM NPUPOAHBIX BOOOEMOB. BMONOrMYECKyt0 OYNCTKY CTOYHbLIX BOA B MCKYCCTBEH-
HbIX YCMNOBUSAX MPEAnpUATUS OCYLLECTBISIT Ha OMONMOrMYecKnx OYUCTHBIX COOPYXEHUSIX,
BKMovarLwmx B cebs [50]:

- MECKOSOBKKN, B KOTOPbIX OCYLLECTBMSETCA OCaXAeHMe MENKUX YacTuyek nog Aen-
CTBMEM CUIbI TAXKECTY;

- GohmnNbTPLI, a3POTEHKN, OKCUTEHKN, BMOpeakTopbl — HaKOMUTENbHbIE MU PUIb-
TpyKOLWME YCTPOMCTBA, WUCMOMb3yHLME KOMOHUM MUKPOOPraHn3moB, nepepabaTbiBatoLine
OpraHn4eckne CoeanHeHus.

Mpn HeobxoammocTn rnybokoro yaaneHust GUoreHHbIX coeauHeHun asoTta 6onbLINH-
CTBO NpeanpusaTUin NPUMEHSAIOT MpPoLecChl (PU3MKO-XMMUYECKOM OYUCTKU: HUTpUdUKauunio
(oKMcneHne aMMOHMHOIO a3oTa A0 HUTPUTOB M HUTPATOB) U AeHUTpUMKaLMIO (BOCCTaHOB-
neHne OKUCNEHHbIX POPM a30Ta HUTPUTOB U HUTPATOB A0 ra3oobpasHoro a3oTta).

19 HepTenoByLLKM 1 BOHOBbIE 3arpaxaeHUst MPUMEHSIIOTCS ML MPU BbICOKMX KOH-
LeHTpaumsx HedTeNnPOAYKTOB B CTOYHbIX BOAAX.
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[na otaeneHus ot BoAbl M30bITOMHOM Buomacchl, obpasytouienca B npoueccax émo-
NOrMYECKON OYUCTKN, BONBLUMHCTBO NPeanpPUATUA UCNONb3YHT BTOPUYHBLIE OTCTOMHUKN UIN
nnooTaenuTenn, BXogswme B coctaB br1onormyecknx CoOopyxeHum BMecTe ¢ buopmnetpamm
N aspoTEeHKaMW.

Buonornyeckas ounctka cnocobHa obecneuntb yaaneHne 6onee 90 % Bcex okucns-
€MbIX OpPraHMYecKnX 3arpsasHeHUn, cogepxalumxcs B soge [51].

Bba3oBasa pu3MKO-XxMMMYeckasa ounCTKa

dnotauus

dnoTauuio NpUMEHSIOT ANd yaaneHus u3 ctouvHbix Bog [50]:

- B3BELLEHHbIX YacTuu,;

- HEPaCTBOPMMbIX OMCNEPrMPOBAHHbBIX NPUMECEN, KOTOpble CaMOMPOU3BOSIbHO MSI0XO
OoTCTamBaloTCs (Hanpumep, aMyrbrMpoBaHHbIX HEPTENPOAYKTOB);

- psiAa pacTBOPEHHbIX BELLECTB (B TOM YMCIie NOBEPXHOCTHO-aKTUBHbIX BELLECTB).

Ha dpnoTauMoHHbIX yCTaHOBKax NMPOUCXOAUT oTAeneHue TBepaon dasbl OT XKUAKOW,
Yyemy crnocobCTBYIOT npeaBapuTenbHaa peareHTHad obpaboTka koarynaHToM U GOIIOKYNsH-
TOM 1 obpasoBaHue My3blpbKOB BO34yXa, KOTOPblE, NPUKPENSACh K TBepAbIM YacTuuam, Bbl-
3bIBaOT UX BCNSbITUE. Takum obpa3om, Ha NOBEPXHOCTU BOAbl 0Opa3yeTcsl Tak Ha3blBaeMbl
cdnoTownam, KOTopbIn yaanseTcs ckpebkoBbIM MexaHM3MOM. KpynHble 1 Tsxenble YacTuubl
BbiNagalT B OCAL4OK HAa KOHMYECKOM AHe (hNOTaLMOHHOW YCTAHOBKM, OTKyAa OTBOAATCA B
LLINIAaMOCOOPHMIK.

Ana dpnotaumm o6bIMHO NMPUMEHSIOTCH cneynarnbHble PIoTauMOHHbIE MaLnHbI (doro-
TOMaLLUUWHbI, hnioTaTophbl), AN YCKOPEHUS npouecca U nosbleHNs 3PEeKTUBHOCTU OCaxae-
HUA TOHKOAMCMNEPCHbIX YacTul, U 3MYNbrMpoBaHHbIX NpuMecen nepen dnotauven B Bogdy
[O3UPYIOTCA KOarynsaHTtbl, (PRoKynNaHTbl W/unm ocaguteny MeTtansnoB (Hanpumep, U3BECTKO-
BOE MOJIOKO).

dnoTaunoHHble YCTPOMUCTBA 3a4acTyl0 COBMeLLATCA C PUNbTPALMOHHLIMU YCTPON-
cTBaMu 1 obbektammn YP-obeszapaxmneaHuna (Tak HasblBaeMada pnotounbTpaums).

Aspauusn

Aspauusa Boabl NPUMEHSETCA ANsa yaaneHnsa n3 BoAbl MOHOB Xenesa. [JaHHbIn cnocob
OCHOBaH Ha HacCbIWEeHUN 3arpsi3HEHHbIX BOA KucnoponoM. [pu pocTe KOHUEHTpaLmm KUCo-
poJa B BOAE WOHbI Xene3a OKUCIAITCA U NepexoasT B HepacTBopumyto opmy. Cdopmu-
pOBaHHbIE B NPOLECCEe OKUCIIEHUS OKCUAbI Xenesa ocaXaalTcsa Ha (bunbTpax, nocne 4yero
MoOryT ObiTb yganeHbl. [Ins oboraweHns Bogbl KACIIOPOLOM UCMNONb3YT rpaBUTaLNOHHbIE
aspaTtopbl (BOAOCNUBbLI C Nepenagom Mo BbICOTE), IKEKTOpbl (be3HanopHasa aspauus BoAbl)
UnNu Komnpeccopbl (HanopHasa aspaums).

XumMmunyeckoe ocaxgeHue

[nsa necTpykumm opraHnyeckmx BewecTB ¢ npespatlieHmem nx B CO, n H,O moryT wmc-
NonNb30BaTbCA OKUCIUTENbHbIE METOAbI, BKITOYAIOLWNE OKUCINEHNE aKTUBHBIM XIOPOM (rmno-
XNOpUTOM HaTpus). OTOT MeTod CnocoOCTBYeT Takke npegoTBpalleHutio BuoobpactaHus
pUnbTPOB.

HoouncTka (punbTpaums, copbumus)

Ana poounctkm BoAbl OBGBLIMHO MCMOMB3YKTCHA cneyunanbHble  (OUNbTPaLUOHHbIE
ycTponcTtea. Pexe ana aToro MorytT NpUMEHSITbCA BTOPWUYHbIE OTCTOMHUKM U NPYOKN O4YU-
LLIEeHHOW BOAbl, KOTOPble XapaKTepHbl ANA ropoOACKUX/NOCESKOBBIX KOMMYHamNbHbIX O4YUCTHbLIX
COOPY>XEHUN.
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PunbTpaUNOHHbIE YCTPOMCTBA LIeNIecCo0bpasHo NPUMEHNATD:

- ANA yganeHus B3BELUEHHbIX BELWEeCTB MNPU HU3KMX KOHUEHTpaumax (Huke 70—
100 wmr/n);

- KaK OOMOMNHUTENbHbIN 3NIEMEHT OYUCTKM MOXET MPUMEHSITbCA MOCMe OCBETMEHMS,
dnoTaummn, GMONOrMYECKON OUYUCTKM UK APYTMX METOAOB OUYUCTKY;

- AN yganeHusa psaga 3arpsasHaiowmnx BewecTts (B TOM Ynucne HepTenpoayKToB, Xene-
3a, MapraHua, aMMOHMSA) 3a cyeT copbunm — peakunn 3arpAsHSLWNX BELLECTB CO Crneum-
arnbHbIM peareHTOM.

[Na O4UCTKU CTOYHBLIX BOA OBObIMHO MPUMEHSIOTCH 3acbinHble PUbTPbl (PUnbTpbl C
3epHUCTON 3arpyskomn). B kayecTBe 3epHUCTbIX 3arpy30K HECKOSbKO NpeanpusTUiA UCMNOSb3y-
0T NEeCOK, KepaM3uT, rpaBui, ropenblie Nopoabl, aHTPaUUT, a Takke ux cmecun ¢ copbeHTamm
(antomocunukataMmm, LeoNnTOM, aKTUBMPOBAHHLIM yrnem U T. A4.). MenkosepHuctoble unb-
TPbl UICNOMB3YIOT YacTuubl ¢ pasmepamn okosio 0,3—1,2 MM, 4YTo obecneymBaeT punbTpauunIo
yacTuy, ¢ pasmepom Bbie 80 MKM.

[Ns CHWXKeHUS KOHUEeHTpaumm HedTenpoayKToB Ha psae NpeanpusiTuil yrofibHOM OT-
pacnu npumMmeHstoT 6oHoBble punbTpbl. OHM NpeacTaBnsaloT cobon BOAONPOHULAEMbIE KOH-
TenHepbl, 3anofHEHHbIE UHEPTHLIMKM MaTepuanamun (GpeBecHble OnNuK1 u T. 4.), agcopbu-
PYHOLMMM Ha CBOK MOBEPXHOCTb YacTuubl HedpTenpoaykToB. CTeneHb OYUCTKM OT HedpTe-
NpPOAYKTOB MOCIie OCBETMIEHNS N NPUMEHEHUA (PUNBLTPOB MOXET cocTaBnATb Ao >99 % (no
AaHHBIM aHKeT).

Ha psge npeanpuaTnin, OMUCTHbIE COOPYXXEHUSI KOTOpPbIX 06opyaoBaHbl B nocrnegHee
aecatuneTne, NnpeaycMoTpeHa pereHepaunsa maTepmanos, UCMOMb30BaHHbIX B KayecTse 3a-
rpy3ok. Ot acbdekTMBHOM pereHepauumn unbTPoBarbHbIX 3arpy3ok 3aBucuT 3ddekTmBs-
HOCTb W MPOAOIMKUTENBHOCTb UCMONb30BaHUs 3arpy3ku. Ocagok OT OYUCTKM nopBepraeTcs
06€e3B0OXUBaAHMIO, MOCE Yero MoXeT ObITb MCNONb30BaH Kak npucagka K psagoBoMy Yo Unu
nepegaH Ha yTunusaumio cneumanmsampoBaHHbIM OpraHu3aumsim.

Ha paccMoTpeHHbIX Npeanpusatuax dounbTpbl padboTatoT npu nogavye Ha HUX CTOYHbIX
BOJ, Kak nof AasneHuem, Tak u 6e3 Hero. B nepBom crnyyae OHUW UMEKT repMeTUYHbIN Kop-
nyc. Ocobyto porb B KOHCTPYKLUMU hunbTpa UrpaeT gpeHaxHasa cuctema, Yepes KOTopyro OT-
BOOUTCA o4mLLEeHHas B ounbTpe BoAa U NPOU3BOAATCA NPOMbIBKY (pereHepauus) [50].

B cnyyae npumeHeHna unbTpaumm Kak OCHOBHOMO 3fiEMEHTa OYUCTKM ONs yCKope-
HUA npouecca U NOBblIlWEHUS 3MPEPEKTUBHOCTU OCaXOEHUS TOHKOLMCMEPCHbIX YacTuu U
3MYyIbrMpoOBaHHbIX NpUMecen nepea punbTpaumen B BOAY AO3MPYOTCA pacTBOPbI KoarynsaH-
TOB 1 ¢onokynsHToB. [1na npepoTBpaweHuns buonornyeckoro obpactaHusa punbTpos B BOAY
nepen HAMKU LO3MPYETCS TMNOXNOPUT HaTpUs.

ToHkas ¢pusnko-xummyeckas o4ncTKa

Ana yoaneHnsa 60nblWIMHCTBA pacTBOPEHHLIX BelecTB (obecconmeaHus) Bogbl HEOb-
XOOANUMO MPUMEHNATb YCTAaHOBKN TOHKOW OYMCTKM Boabl. Hanbonee pacnpoctpaHeHHbIMU Crno-
cobamu obecconmBaHusa ABMASIOTCA:

- NOHHbI OOMEH;

- MeMbpaHHble TEXHONOrMK (B TOM Yncne ynbTpadunbTpaumst 1 o6paTHbIN OCMOC).

TexHonorma WMoHHOro obmeHa OCHOBaHa Ha MCMOMb30BaHUN WOHUTOB — BELLECTB,
CNOCOOHbLIX OOMEHNBATbL CBOM MOHbI HA MOHbI U3 OKpyXKatowlero ux pacteopa. Ong o4ncrtku
BOAbl OObIYHO MPUMEHSIIOTCA CUHTETUYECKNE OPraHNYeCcKmne CMOorbI.
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Mem6paHHble MeToabl OCHOBAHbI HA MCMNOSIb30BaHUKM MOMYNPOHMLAEMbIX MeMOpaH ¢
ManbiM pasmepoM nop. MembpaHHble METOAbI OYMUCTKM BOAbI KraccuuumpyroTcs no pas-
Mepam nop memOpaH B TakOM NocrneaoBaTeNbHOCTU:

- mukpocouneTpaums (0,1-1,0 Mkm);

- ynbTpadunetpauus (0,01-0,1 Mkm);

- HaHoUnbTpaums (0,001-0,01 Mkm);

- 06paTHLIN 0CcMOC (pa3mep nop MemopaHbl OKOMO 1 HM).

CpefHuin ypoBeHb 3afepXXMBaHUSA PaACTBOPEHHbLIX BELLECTB 0O6paTHOOCMOTUYECKMMN
mMembpaHamu gocturaet 97 % — 99 % [52].

Mpoune meToabl, B TOM YMCIie BOCCTAHOBMNEHNE, HENTpanu3auns, agcopoums, TepMmu-
YEeCKWUN, ANeKTpuYeckme MeToabl (3nekTpoananuna), NPUMEHSAITCA pexe NOHOOOMEHHbIX NN
MeMOBpaHHbIX TEXHOMOIMIA.

O6wum HegoCTaTKOM TEXHOMOMMIM TOHKOM OYMCTKM BOAbl SBASIOTCA TpeboBaHUS K mC-
XOOQHOMY KayecTBY BOAbl, BbICOKasi CTOMMOCTb MX BHEOPEHMSI HA OYMUCTHBIX COOPYKEHUSX,
CYLLECTBEHHbIE 3KCMNIyaTauuoHHbIE 3aTpaThbl, Bbl3BaHHbIE NMPUMEHEHNEM KUCMOT W LLIENOYEN
ANs TEXHOMOIMYECKNX NMPOMbIBOK, @ Takke HeobXOAMMOCTb NPUBIIEYEHUST BbICOKOKBanNngu-
umpoBaHHoro obcnyxueatowero nepcoHana. Kpome toro, peanusaumsi 3TuXx MeTogoB BO3-
MOXHa TOSbKO nocne peanusaunm 6a3oBOro MeToga OYUCTKN, a B pAae CriyvaeB C NpuMeHe-
HMEM 3MEMEHTOB PU3NKO-XUMNYECKON OUYNCTKM.

[aHHbIN HeJocTaToK ABNAeTCs OCOOEHHO 3HaYMMbIM AN NPeanpuUsTUA  YroNbHOW
NPOMBILLNIEHHOCTU, rAe 06beMbl CTOUHbIX BOA SBMSAIOTCA BECbMA 3HAYMUTENbHbIMU (OECATKM U
coTHU M3/4).

O6e33apaxuBaHue

O6e33apaxmBaHme BOAbl NPUMEHSAETCSA KaK 3aKMOYMTENbHbIA 3Tan OYMUCTKN CTOYHbIX
Bo4. OHO MOXeT OCYLLECTBNATLCS HECKONbKMMKU cnocobamu:

- XITOpUpPOBaHUEM;

- ynbTparoneToBbIM nUdrnydyeHnem (YO);

- 030HMPOBAHUEM.

XnopupoBaHue

[na oGes3apamBaHWsi CTOYHOM BOAbl XMOPMPOBAHUEM WCMNONb3YOT razoobpasHbii
XNop, MMNOXAOPUT HaTpUa U Opyrne Npou3BOAHbIE XNopa, Nog AENCTBUEM KOTOpbIX BakTe-
puKn, HaxoadaLMecs B CTOYHOM BoAe, NOrmbatoT B pe3ynbTaTe OKUCNEHUSA BELLECTB, BXOAS-
LUMX B COCTaB MpoTonfia3mMbl KreToK. [[a3o006pasHbii XNop MOXET NPOM3BOAUTLCA Kak U3
XNOKOro xnopa, Tak 1 3MeKTpoNmM3oM pacTBopa XrnopHbix conen. Npu BBegeHun razoobpas-
HOro xnopa B obpabaTbiBaeMyto BOAy OOMKHbI OblTb 06ecneveHbl Xopollee cMellnBaHue
ero ¢ BOAOW U goctatoyHasi NpoLomKUTEeNbHOCTb (He MeHee 30 MUH) ero KoHTakTa C BOAOW.
YcTaHoBKa ANs1 XOpUpPOBaHUS ra3oobpasHbiM XSIOPOM UMEET XITOPaTOpPHYH), CMECUTESb,
KOHTaKTHble pe3epByapbl. B xnopaTopHoi npou3BoaMTCs XMNopHasi Boda, KoTopasi 3atemM
CMeLUMBaeTCs C o4yMLLiaemMon BoAon. HeratmBHbIM CBOMCTBOM XITOPUPOBAHUA SBNSieTCA 00-
pa3oBaHWE XNOPOPraHNYECKNX COEAUHEHUI N XTTOPAMUHOB.

Y®-o6paboTtka

MpumeHeHne Y®-unanyyeHusa asnsetcs 6espeareHTHbIM cnocobom obesszapaxnBaHus
Boabl. Y®-o6paboTka TpebyeT B ABa pa3a MeHblLUe KanuTanoBrIOXEHUN U B NATb pa3 MeHb-
LLIe 3KCnyaTauMOHHbIX 3aTpaT No CpaBHEHMIO C 030HMpoBaHnem [50].

O6paboTky BOAbl Y®-n3nyyeHMem nNpoBOAAT B KOHLE npoLecca BOAOOYUCTKU, nepes
NCNonb30BaHNEM UNN OTBEAEHMEM B BOAHbIM 0ObekT. [lepen cOpocom B BOAHLIM OOBLEKT
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npomnsBoanTca obessapaxuBaHue yrbTpadunoneToBbiM M3nydyeHnemM (yctaHoBka tuna «Jla-
3ypb-M250» nnu ee aHanorn).

CornacHO MeTOAMYECKMM yKa3aHUsSIM MO CaHUTapHO-3NMAEeMUOSIOrMYeckomMy Haasopy
3a obes3apaxuBaHVEM CTOYHbIX BoA Y®P-usnyyeHnem ctaHOaAPTHbIN YPOBEHb MHaKTMBaLUK
MUWKPOOPraHn3MoB Npu UCNONb30BaHUW AaHHOW TexHorornn coctasnseT 99,9 %.

O30HMpoBaHue

O30HupoBaHWe BoAbl Takke Mo3BonseT nsbexarb HeraTMBHbIX APEEKTOB XNOPUPO-
BaHWs (COXpaHeHWe coefMHEHUN Xropa B BoAe, AN yaaneHus KoToporo npuMeHsTcs o-
nosiHuTenbHble punbTpbl). O30H, B OTNIMYKE OT Xnopa, 6bICTPO pasnaraeTcsa B Boge ¢ obpa-
3oBaHMeM monekyn kucropoga O,. Kpome Toro, 030HMpoBaHne cnocobCcTByeT yaaneHuio n3
BOAbl MOHOB >ere3a U mapraHua. [1ponsBoAcTBO 030Ha AN OYMCTKU OCYLLECTBISIETCA Ha
cneumnanbHbIX yCTaHOBKax — o3oHaTopax. [1Ina BBeAeHMs 030Ha B BOAYy NpuMeHsoT 6apbo-
TaXHbl€ YCTaHOBKMW.

Mcnonb3oBaHne O30HMPOBAHUSA OrpaHMYEHO BbLICOKUMM YPOBHEM 3HepronoTpebreHus
(TpebyeTca okono 30 kBT Ha nony4yeHne 1 kr 030HA), a Takke HEOOBXOAUMOCTbLIO noAllena-
4YnBaHuA N nogkucreHns sofbl. MNocnegHne mepbl HEO6X04MMbI, MOCKOSMBbKY 3¢PEKTUBHOCTD
OYUCTKN CTOYHbIX BOA4 METOAOM O30HMPOBAHUS 3aBUCUT, B YMCIe NpoYero, OT BeNn4MHbl pH
ouvwaemon BoAbl. [ins yckopeHus npouecca MHULUMMPOBaHWUS LenecoobpasHo NpoBOANTb
oKucrieHue B Lweno4Hon cpege [53].

2.1.8.2.3 CxeMbl OMUCTKN CTOUYHbLIX BOA,

Mpn pobbide yrna nog3eMHbliM crnocobom obpasylTca criegyrowme Buabl CTOYHbIX
BOQ:

- LWaxTHble BOAbI;

- XO3ANCTBEHHO-ObITOBbLIE BOAbI;

- TMBHEBbIE BOAbI.

Bbibop cnocoba 04MCTKM 3aBUCUT OT BMAOB U KOHLEHTPALUKM 3arpAa3HUTENEN, NPUBHE-
CEHHbIX B CTOYHbIE BOAbI B paMKax AesaTenbHOCTU npeanpusatund, TpebosaHmin notpebutenen
K Ka4yecTBy BOAbl 1 TpeboBaHu Ha cOpoC B BOAHbLIN 00BbeKT. OumiieHHas Boga YacTUYHO UC-
Nnosnib3yeTca AN TEXHOSNOMMYECKUX HYX4 NpeanpusaTvs (Ha nog3eMHoe OpOLLEeHME U NoXapo-
TYLWWEHMEe LaxT), HEUCNOMb30BaHHas OTBOAUTCS B BOAHble 06beKTbl. [JONOMHUTENbHBIM MO-
KaszaTtenem apdekTMBHOCTN (4N OTAENbHbLIX NPEeanPUATUIA), TAe 3TO NO3BOSISET UCMNOMb3Y-
emasi TEXHOSOr4, siBNAeTCa UCNofb30BaHNEe YacTy OYULLEHHOW BOAbI A1 TEXHONOMMYECKNX
HYXXJ NPeanpusiTMs, C OTBOLOM OCTaBLUENCHA YacTu Ha cOpoc B BOAHLIN OOBEKT.

CxeMbl OMUCTKM LWAXTHbIX BOA,

Ana o4YNCTKM LWaxTHbIX BOA, Kak MpaBuio, WUCMOMb3yeTcss MexaHuyeckasi oumcTka
CTOYHbIX BOA Ha yyacTkax NoA3eMHbIX rOpHbIX paboT (WwaxTbl), OCHOBaHHasi Ha UCMNOMb30Ba-
HUW cnegyoLWnX COOPYKEHUN:

1) waxTHble BOAOCOOPHUKN AN NpeaBapuUTENbHOro OTCTanBaHUsA BOAbI;

2) NpyAabl-OTCTOMHUKN (NN anbTEPHATUBHbBIE COOPYXKEHUSA A5 OCBETNEHUS).

B cnyyae Heob6xoouMMOCTU NpPyAbl-OTCTOMHUKA (MNN anbTePHATUBHbIE COOPYXEHUSA)
MOryT GbITb 4OMNONTHEHbI CIIEAYHOLMMWN COOPYKEHUSIMMN:

- ycTpouncTtea (HedTenoByLwKn, 6OHOBbIE 3arpaxaeHns, 60HOBbIE (PUNbTPLI) ANA CHU-
XEHNSA KOHUEHTpaumm HedTenpoaykToB (B Criydae BbICOKOW 3arpA3HEHHOCTU CTOYHbIX BOZ
HedTenpoayKkTamm);
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- UCKYCCTBEHHbIE (PUNbTPYIOLLME MACCUBbI U3 KPYNHOMPaKUMOHHOIO Matepuana unuv
necyaHo-rpaBUMHON CMeCH;

- adpaLMOHHble YCTaHOBKM (B crnyyae korga B pesynbTate MCNonb3yemMon npeanpus-
TMEM TEXHONOrMM B BoAy nonagaeT 60mbLIoe KONMYeCTBO Xenesa);

- BrooKMcNUTENbHbIE KaHanbl.

Bonee crnoxHbiM BapuaHTOM OYUCTKW LUAXTHbIX BOA SIBNAETCA CXema, Npu KOTOpOW
LWaxTHble BOAbl MOCNe OTCTOMHMKOB MOCTYNalT Ha HAaCOCHO-(PUMNbTPOBaNbHYO CTaHUMIO C
obes33apaxuBarowmmn yctaHoBkaMmn. [laHHas cxema obecneuvnBaeT bonee rnybokoe ypane-
HWe psda 3arpsasHALMX BeELLeCTB, HO Takke aBnsaetca 6onee goporoctosiwen. Moatomy
OHa NPUMEHSETCA Ha NpeanpuaATUAX, B KOTOPbIX acCcumMunmpyolass cCnocobHOCTb BOAHbIX
006BHEKTOB McHepnbIBaeTCA NPeanpUATUSMI, PacnonioXXEHHbIMU BbilLEe U HWXKE MO TEeYEeHUto, B
Tex crny4asix, eCnv 3To NO3BOSIiET SKOHOMUKA NPEANPUATUN NN UMEIOTCS OOMNONHUTENbHbIE
Mepbl rOCyAapCTBEHHON NOAAEPXKKM.

B pamkax gaHHOM CxeMbl NOcre yCTPONCTB AN OCBETNIEHUS MOryT NPUMEHATBLCH crie-
AyloLmne MeToabl OYUCTKK:

1) peareHTHasa rioTaums;

2) poouncTka (Kak npaBmno, Ha COpBLMOHHBIX 3acbINHbIX PUNbTPax);

3) obeszapaxunBaHune (kak npaBumo, ¢ npuMeHeHnem Y ®-obpaboTku).

McnonHeHne OYMUCTHBIX COOPYXKEHUA MOXET OblTb CTauMOHapPHLIM (B 34aHUN) UNn ne-
pedBUXHbIM (B KOHTeiHepax). Mpu npomssoguTensHocTn 6onee 50—100 M3/ uenecoobpas-
HO BO3BOAMTb OYMCTHbIE COOPYXXEHNSA B 30aHUMN.

CxeMbl OYUCTKU XO3SAMCTBEHHO-ObLITOBBLIX BOA,

CocTaB X035MCTBEHHO-ObITOBbIX CTOYHbLIX BOA MpW OOObIYE Yris CXOX CO CTOYHbIMM
BOAAMMW, MPUHMMAEMbIMWU B LEHTPann3oBaHHble CUCTEMbl BOAOOTBEOEHUS HaCENeHHbIX
nyHkToB (LICB). B aTon cBA3n, kak npasuno, npegaycmaTpuBaeTcs BoirpebHasa sima ¢ nepena-
Yen X035MCTBEHHO-ObITOBbLIX CTOKOB B cuctemy LICB. B oToenbHbIX pernoHax, pacnosioxXeH-
HbIX Ha 3HAYUTENbHOM yaaneHun OT KPYMHbIX HaceneHHbIX NyHKTOB, LenecoobpasHo npeay-
cMaTpmBaTb CTPOUTENBCTBO NOKANbHbLIX OYUCTHBIX COOPYXKEHUI, BKIOYAKOLNX CUCTEMbI Me-
XaHU4YeCcKon 1 BMoNorMyeckomn OYMUCTKM (CM. BbILLE).

[Ansa o4ncTKN NpuMeHsieTcsa pag cneunanbHbiX KOMMEKCHbIX YCTAaHOBOK (B YaCTHOCTH,
«BAT-10», «boTok-R60», «3k0-P» n 1. []). Ana OYMCTKM XO3ANCTBEHHO-ObLITOBBIX CTOYHbLIX
BOJ B MepPCneKkTuBe MOryT NpuMeHATbCA meMbpaHHble BuopeakTopbl, NO3BOMSOLLME COKpa-
TUTb NNOLWaab, 3aHATYO OTCTOMHUKaAMW.

Cxema 0O4UCTKU NIMBHEBbIX BOA

JInBHeBbIE CTOYHbIE BOAbI, KAk NpaBumno, nocrne cbopa B AOXAENPUEMHUKAX BbIBO3AT-
Csl B CYLLLECTBYIOLLME OTCTOMHMKM LUAXTHbBIX BOA.

2.1.8.3 YTunusauma oTxoaoB npousBoacTBa

YTunmsaumsi oTXo4oB NPOU3BOACTBA, POPMUPYHOLLMXCA B npouecce Aobblun yrnsg
noa3eMHbIM Cnocobom (BMeLLaoLWmMX U NYCTbIX MOPOA), OCYLLECTBNSAETCA C MOMOLLBIO TEX Xe
TEXHOMOIMMI, YTO N YyTUNM3aums OTX040B NPOU3BOACTBA, (POPMUPYIOLLMXCA B npouecce Ao-
Obl4M yrnsa OTKPbITbIM cnocobom (cm. 2.2.7.3).
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2.2 lo6bl4ya OTKPbLITLIM CNOCO6GOM

Ha pucyHke 5 npuBegeHa Ouasa cxema TEXHONOMMYECKOro npowecca npu gobelye yrns
OTKPbITbIM COCOOOM.
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1. MoaroToBKa ropHLIX NOPOA K

BbleMKe

1.1. BypoBapbBHEIE paboTel

1.2, Mexanw4yeckoe
phIXneH1e

1.3. T'Mapaenuyeckoes

2. Bblemo4HO-NOrpy304HBIe
paboThbl (3KcKaBauwna)

2.1, Brckasayuna
OAHOKOBLUOBEIMW SKCKABAT.

2.2, 3kckaBayna
MHOFOKOBLUOBLIMK 3KCKaBaT.

2.3. BKckaeauna npoqer

3. TpaHCNOPTUPOBKA rOPHOA

Macchl (NepemelleHne KapbepHbIX

3.1, ABTOMOOHNLHBIA
TPaHCNopT

3.2. XeneaHoaopomHbIiA
TpaHcnopT

3.3. KoHBEeHEepHBIA TpaHCNopT

4, CKnagvMpoBaHWe W OTTRY3Ka

yrns

4.1, CEnagupoBaHne yrna

4.2. OTrpyska yrna

| | |
paspyleHue | | TexHHKOM | | |
| | | 3.4, Npouwe auasl | l
| | | TRaHcnopTa | |
|\ I T g - _ 4
__________________________________________ -
| 5. KoHTponk KayecTBa yrna I
-
__________________________________________ -
| 6. OcyweHwe, BOAOOTNWE, BOAOOTBEAEHWE W BOOOCHaOKeHNe |
e e e e
7. MpupopooxpalHble TEXHONOMAW
| —————————————————————————————————————————— =
| 7.1. MNpepoTepaleHre 3arpAIHEHUs aTMocepHOro Bo3ayxa |
| |
| 7.2 OuncTra CTOYHBIX BOL |
| |
.3. OBpaleHne ¢ oTXo4aMK NPoOU3BOACTEA
7.3.06 |
e ————————————————————————————————————————————————————————F—E——;:————“————————T |
YcnoeHble 0603Ha4YeHnA
1. MoaroToBKa ropHbIX
__nopoaxsbiemke o
| | TEXHONOMMYEcKoro 1.1. BypoBipeiaHsie Bwa paBoTt
l paboTel
—————— —  Ppouscca Hanpaenexwe
»  NPOMIBOOCTEEHHOD
npouecca

PucyHok 5 — OGLasi cxeMa TeXHOOMMYeckoro npotecca npv Aobblye yris OTKPbITbIM CNoco6oM

LT0C—LE 1N



68

Tabnuya 10 — OcHoBHble aTanbl 406bIYM YIS OTKPbITBIM CNOCOOBOM

Ne

BxoaHo noTok

OTan npouecca
(mnoanpouecc)

BbixoaHoM NOTOK

OcHoOBHOe TexHonorn4yeckoe
obopynoBaHue

Smucecun

Y4yacToK yronbHOro
MECTOPOXAEHNS,
B3pblBYaTbIE BELLe-
CTBa, MOTOPHOE TOmM-
NNBO, 3NEKTPO3HEpP-
rms

MogroTtoBka ropHbIx
nopoa K BbleMke

"opHas macca ¢ Tpe-
ByembIM cpeaHe-
B3BELLEHHbIM pa3me-
POM KyCKa, CTOYHbIE
BOAbI

Bynbaosepsl, 6ypoBbie
CTaHKW, BaKyyMHbl€ MaLUn-
Hbl, NepeaBWXHbIE HACOCHbIE
YCTaHOBKW, CMECUTESbHO-
3apsigHble MaLlWHbI, 3a60-
€YHbl€ MaLUMHbI, CUCTEMBI
AeToHaLUuMn, HaBECHbIe PbIX-
NUTENN Ha TPAKTOPHOM Luac-
cn, 6ynbao3epHo-
pbIXNUTENbHbIE arperaTbl,
rmopoOMOHUTOPLI, kKabenene-
penBMKYMK

BbiGpocbI (0OCHOBHOM Npo-
Liecc): NbiNb HeopraHuye-
cKkasi, yrnepoga okcmga, asota
ANOKCKA, a3oTa OKcuAa, cepbl
Avokcua, cepoBoaopos,
BbiGpocbl (BcnomoraTesnb-
HbI Npouecc — paboTta
OBC): yrnepoaga okcng, a3o-
Ta OMOKCUA, cepbl Anokena,
caxa, KepoCuH, a3oTa oKkcua,.
COpochbl: B3BELLEHHbIE BE-
LLecTBa, HATPaTbI, Xeneso,
HUTPUTLI, PTOPUAbI, HE(pTE-
NpOAYyKThl.

OTxoAbl: BCKPbILIHbIE NOPO-
Abl, TIOM YepHbIX MeTanos,
MOKPbILLIKM OTpaboTaHHbIE,
TBepAble KOMMYHarbHble OT-
Xxoabl, oTpaboTaHHble Macna

LTOC—LE 1N



06

[MpodomkeHue mabnuubi 10

Ne BxoaHon noTok

OTan npouecca
(mognpouecc)

BbixogHon noTok

OcHoBHOEe TexHOoMnorm4yeckoe
obopynoBaHue

Smucenn

Y4acTOK YyrofibHOro
MECTOPOXAEHNS,
B3pblBYaThLIE BELLE-
CTBa, MOTOPHOE TOnN-
NMBO, 3NEKTPO3HEp-
rms

11

BypoB3pbIBHbLIE pa-
6oThl

"opHas macca ¢ Tpe-
ByembIM cpeaHe-
B3BELLUEHHbLIM pa3me-
POM KyCKa, CTOYHbIE
BOAbI

Bynbaosepsl, 6ypoBbie
CTaHKW, BaKyyMHbl€ MaLLn-
Hbl, NepeaBWXHbIE HACOCHbIE
YCTaHOBKW, CMECUTESbHO-
3apsigHble MaLlWHbI, 3a60-
€YHbl€ MaLUMHbI, CUCTEMBI
AeToHaumun, kabenenepe-
ABWXYMK

BbiGpocbI (0OCHOBHOWM Npo-
Lecc): nbifb HeopraHu4ye-
ckasi, yrnepoga okcug, asota
ANOKCKa, a3oTa OKcuA, cepbl
Anokcuna, ceposBogopos,
BbI6pochkl (Bcnomoratenb-
HbI Npouecc — paboTta
ABC): yrnepoaa okcng, a3o-
Ta AMOKCKA, cepbl Anokena,
caxa, KepoCuH, aszoTa okcug,.
COpochbl: B3BELLEHHbIE BE-
LecTBa, HATPaThI, Xerneso,
HUTPUTBI, PTOPUAbI, HE(PTE-
NpoAyKTbl.

OTXxoAbl: BCKPbILIHbIE NOPO-
Abl, FTIOM YepHbIX MeTanos,
MOKPbILLIKM OTpaboTaHHbIE,
TBepAble KOMMYHarbHble OT-
Xoapbl, oTpaboTaHHble Macna

LTOC—LE 1N
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[MpodomkeHue mabnuubi 10

Ne BxoaHon noTok

OTan npouecca
(mognpouecc)

BbixogHon noTok

OcHoBHOEe TexHOoMnorm4yeckoe
obopynoBaHue

Smucenn

Y4acTOK yrofibHOro
MECTOPOXAEHMS, MO-
TOPHOE TONNBO

1.2

MexaHunyeckoe pblX-
JleHne

"opHas macca ¢ Tpe-
BbyembiM cpefiHe-
B3BELLUEHHbLIM pa3me-
POM KyCKa, CTOYHbIE
BOAbI

HaBecHble pbixnuTenu Ha
TPaKTOPHOM Luaccu, bynbao-
3ePHO-PbIXNNTENbHbIE arpe-
rathbl

BbiGpocbI (0OCHOBHOWM Npo-
Lecc): nbifb HeopraHu4ye-
ckas

BbiGpochbl (BcnomoraTesnb-
HbI Npouecc — paboTta
ABC): yrnepoga okcng, a3o-
Ta AMOKCKA, cepbl Anokena,
caxka, KepoCUWH, a3oTa OKCcuA.
COpochbl: B3BELLEHHbIE BE-
LecTBa, HATPaThI, Xerneso,
HUTPUTBI, PTOPUAbI, HE(TE-
NpOoAYyKTbl.

OTxoAbl: BCKPbILIHbIE NOPO-
Abl, FTIOM YepHbIX MeTannos,
MOKPbILLIKM OTpaboTaHHbIE,
TBEpAble KOMMYHarbHble OT-
Xxoabl, oTpaboTaHHble Macna

LTOC—LE 1N
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[MpodomkeHue mabnuubi 10

Ne BxoaHon noTok

OTan npouecca
(mognpouecc)

BbixogHon noTok

OcHoBHOEe TexHOoMnorm4yeckoe
obopynoBaHue

Smucenn

Y4acTOK YyrofibHOro
1.3 MECTOPOXAEHNS, MO-
TOPHOE TONNBO

Mmppasnnyeckoe
paspyLueHve

PaspyLweHHas rop-
Has macca, CTOYHble
BOAbI

rMD,pOMOH UTOPBbI

BbiGpocbI (0OCHOBHOWM Npo-
Lecc): nbifb HeopraHu4ye-
ckas

BbiGpochbl (BcnomoraTesnb-
HbI Npouecc — paboTta
ABC): yrnepoga okcng, a3o-
Ta AMOKCKA, cepbl Anokena,
caxka, KepoCUWH, a3oTa OKCcuA.
COpochbl: B3BELLEHHbIE BE-
LecTBa, HATPaThI, Xerneso,
HUTPUTBI, PTOPUAbI, HE(TE-
NpOoAYyKTbl.

OTxoAbl: BCKPbILIHbIE NOPO-
Abl, FTIOM YepHbIX MeTanos,
TBEpAble KOMMYHarbHble OT-
Xxoabl, oTpaboTaHHble Macna

LTOC—LE 1N
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[MpodomkeHue mabnuusbi 10

Ne BxoaHon noTok

OTan npouecca
(mognpouecc)

BbixogHon noTok

OcHoBHOEe TexHOoMnorm4yeckoe
obopynoBaHue

Smucenn

"opHas macca c Tpe-
GyembIM cpeaHe-
B3BELLEHHbLIM pa3me-
pPOM Kycka

Bblemo4Ho-
Norpy3o4Hble paboThbl
(aKckaBaums)

Yronb, Norpy>keHHbINn
B TPaHCMNoOpTHOE
cpeacTBo

OkckaBaTopbl (O4HOKOBLLO-
Bbl€ 1 MHOrOKOBLLOBbIE), NO-
rpy34nkn, 6ynbaosepsl,
cKpenepbl U 3eMepPonNHO-
TPaHCMNOPTHbIE MALUWHbI

BbiGpocbI (0OCHOBHOWM Npo-
Lecc): nbifb HeopraHu4ye-
ckas

BbiGpochbl (BcnomoraTesnb-
HbI Npouecc — paboTta
ABC): yrnepoga okcng, a3o-
Ta AMOKCKA, cepbl Anokena,

caxa, KepoCuH, a3oTa oKkcua.

COpochbl: B3BELLEHHbIE BE-
LecTBa, HATPaThI, Xerneso,
HUTPUTBI, PTOPUAbI, HE(TE-
NpOoAYyKTbl.

OTxoAbl: BCKPbILIHbIE NOPO-
Abl, yronbHas Mesnoyb, floM
YepHbIX MeTansoB, NOKPbILL-
Kn oTpaboTaHHble, TBEpAble
KOMMYHarbHble 0TX0Abl, OT-
paboTaHHble Macna

"lopHas macca c Tpe-
GyembIM cpeaHe-
B3BELLEHHbLIM pa3me-
POM KyCKa, MOTOpHOe
TONNMBO

2.1

JKckaBaLuus oaHO-
KOBLLOBbIMW 3KCKa-
BaTopamu

Yrosib, NOrpy>XeHHbIN
B TpaHCMNOpTHOE
CpeacTBo

OAQHOKOBLLOBbIE 9KCKaBaToO-
pbl

To xe

LTOC—LE 1N
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[MpodomkeHue mabnuubi 10

Ne BxoaHon noTok

OTan npouecca
(mognpouecc)

BbixogHon noTok

OcHoBHOEe TexHOoMnorm4yeckoe
obopynoBaHue

Smucenn

"opHas macca c Tpe-
BbyembiMm cpefiHe-
B3BELLEHHbIM pa3me-
POM KycKa, MOTOPHOE
TONNNBO

2.2

OkckaBaUWs MHOTO-
KOBLLOBBIMW 3KCKa-
BaTopamu

Yronb, NOrpyXeHHbIN
B TPaHCMOpPTHOE
cpeacTBo

MHOrokoBLLOBbIE 3KCKaBaTO-
pbl (POTOPHbIE U LEMNHbIE)

BbiGpocbI (0OCHOBHOWM Npo-
Lecc): nbifb HeopraHu4ye-
ckas

BbiGpochbl (BcnomoraTesnb-
HbI Npouecc — paboTta
ABC): yrnepoga okcng, a3o-
Ta AMOKCKA, cepbl Anokena,
caxka, KepoCuH, a3oTa oKcua.
COpochbl: B3BELLEHHbIE BE-
LecTBa, HATPaThI, Xerneso,
HUTPUTBI, PTOPUAbI, HE(TE-
NpOoAYyKTbl.

OTxoAbl: BCKPbILIHbIE NOPO-
Abl, FTIOM YepHbIX MeTanos,
TBEpAble KOMMYHarbHble OT-
Xxoabl, oTpaboTaHHble Macna

LTOC—LE 1N
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[MpodomkeHue mabnuubi 10

Ne BxoaHon noTok

OTan npouecca
(mognpouecc)

BbixogHon noTok

OcHoBHOEe TexHOoMnorm4yeckoe
obopynoBaHue

Smucenn

"opHas macca c Tpe-
BbyembiM cpefHe-

2.3 B3BELUEHHbIM pa3me-
pOM KycKa, MOTOpPHOE
TOMNNBO

JKcKaBauus npo4un-
MU BUAAMU TEXHUKN

Yronb, Norpy>keHHbINn
B TpaHCMNopTHOE
cpeacTBo

Morpyaynkn, 6ynbaosepsl,
cKpenepbl U 3eMepPonNHO-
TPaHCMNOPTHbIE MALUNHbI

BbiGpocbI (0OCHOBHOWM Npo-
Lecc): nbifb HeopraHu4ye-
ckas

BbiGpochbl (BcnomoraTesnb-
HbI Npouecc — paboTta
ABC): yrnepoga okcng, a3o-
Ta AMOKCKA, cepbl Anokena,

caxa, KepoCuH, a3oTa oKkcua.

COpochbl: B3BELLEHHbIE BE-
LecTBa, HATPaThI, Xerneso,
HUTPUTBI, PTOPUAbI, HE(TE-
NpOoAYyKTbl.

OTxoAbl: BCKPbILIHbIE NOPO-
Abl, FTIOM YepHbIX MeTanos,
MOKPbILLIKM OTpaboTaHHbIE,
TBEpAble KOMMYHarbHble OT-
Xxoabl, oTpaboTaHHble Macna

LTOC—LE 1N



96

[MpodomkeHue mabnuubi 10

OTan npouecca

OcHOBHOEe TexHonornyeckoe

Ne BxoaHon noTok BbixogHon noTok Amurccnn
(mognpouecc) obopynoBaHue

BbiGpocbI (0OCHOBHOWM Npo-
Lecc): nbifb HeopraHu4ye-

KapbepHble camocBarnsl, cKas

rpengepsbl, ckpenepsl, LWe6-

PEeNASP penepsl, t BbiGpochbl (BcnomoraTesnb-

. HepasbpacbiBatoLLne MaLum- 3
Yronb, NOrpy>KeHHbIN HbI Npouecc — paboTta
TpaHcnopTnpoBka Hbl, Bynbao3epsbl, TIOKOMOTHU-

B TPaAHCNOPTHOE
3 cpeacTBo, AN3erb-
HO€e TONNMBO, 3nekK-
TPO3HEpPrus

ropHon maccebl (ne-
pemeLleHne Kapbep-
HbIX FPy30B)

ToBapHbIN yrosnb (Ha
ckrage npeanpus-
TIS)

Bbl, NOJTyBaroHbl, LWnaso-
noaboeyYHble U PEMOHTHbIE
MaLUMWHbI, KpaHbl Ha enes-
HOZLOPOXXHOM XOAY, KOHBEWN-
epbl, CKUMbl, KAHATHbIE 4OPO-
r, kabenenepeasmxymnk

ABC): yrnepoaa okcng, a3o-
Ta ANOKCKA, cepbl ANoKCcUa,
caxka, KepoCuH, a3oTa OKCUA.
OTxopabl: NOM YEpPHbIX Me-
Tannos, NOKPbILLKK OoTpabo-
TaHHble, TBEPAbIE KOMMY-
HarnbHble 0TX0Abl, 0Tpabo-
TaHHble Macna

Yrornb, NOrpy>KeHHbIn
B camocBanbl, aun-
3enbHoe TOMMMBO

3.1

MepeBo3ka Kapbep-
HbIMK camocBanamu

ToBapHbIN yronb (Ha
cknage npeanpus-
TVS)

KapbepHble camocBarnbl,
rpengepsbl, ckpenepsbl, LWeb-
HepasbpacbiBaoLLne MaLum-
Hbl, 6ynbao3epsbl

To xe

LTOC—LE 1N



L6

[MpodomkeHue mabnuubi 10

Ne BxoaHon noTok

OTan npouecca
(mognpouecc)

BbixogHon noTok

OcHoBHOEe TexHOoMnorm4yeckoe
obopynoBaHue

Smucenn

YTrosib, NOrpy>XeHHbIN
B XKene3HOA0POXHble
CcOCTaBbI C nonyea-

I'Iepe BO3Ka XXeJie3-

ToBapHbIN yrosnb (Ha

JlokomoTMBbI (TENOBO3bI,
pexe — 3feKTPoBO3bI), NO-
nyBaroHbl, 6ynbgo3epbl,
wnanonofboeyHble n pe-

BbiGpocbI (0OCHOBHOWM Npo-
Lecc): nbifb HeopraHu4ye-
cKkasi.

BbiGpochbl (BcnomoraTesnb-
HbI Npouecc — paboTta
ABC): yrnepoga okcng, a3o-

3.2 HOOOPOXXHbIM TPaHC- |CKnaae npeanpus- MOHTHbIE MaLLVHbI, KpaHbl
roHamu, au3ernbHoe Ta ANOKCUA, cepbl ANOKCUA,
nopToMm ™S) Ha >Xene3Ho40POXHOM Xoay,
TONMMBO, 3NEKTPO- caxa, KepoCuH, a3oTa OKCUA.
kabenenepeaBmXk4mK, ToNkKa-
SHeprus N OTxoAbl: NTOM YEPHbIX Me-
Ternb, YCTPOMCTBO MaHEBPO-
Boe Tannos, TBepAble KOMMY-
HarnbHble 0TX0Abl, 0Tpabo-
TaHHble Macna
Yrornb, NOrpy>KeHHbIn .
y ToBapHbIN yronb (Ha y
Ha KOHBEWEPHYO TpaHcnopTnpoBka KoHBenepsl, kabenenepe-
3.3 - cknage npeanpus- To xe
NEHTY, 3NEKTPOIHEP- | KOHBENEPOM ) ABWXKYNK
rms
YTrosb, NOrpy>XeHHbIN o
TpaHcnopTnpoBka ToBapHbIn yronb (Ha
B TPaHCMNOPTHOE Ckunbl, KaHaTHblE JOpOrN,
34 npo4YnmMmun BUgamm CcKkrnage npegnpus- To xe
CPeACTBO, ANEKTPOo- kabenenepeaBmXYMK
TpaHcnopTa TISA)

3Heprus

LTOC—LE 1N
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[MpodomkeHue mabnuubi 10

Ne BxoaHon noTok

OTan npouecca
(mognpouecc)

BbixogHon noTok

OcHoBHOEe TexHOoMnorm4yeckoe
obopynoBaHue

Smucenn

ToBapHbIN yrosnb (Ha
ckrage npeanpuvs-

CknagupoBaHue u

ToBapHbIN yrosb (B
wrabensx nnu oT-

I'Iorpy3q|/||<v| , 9KCKaBaTopHhl,
Nnorpy30o4Hbl€ KOMIJIEKChI,

BbiGpocbI (0OCHOBHOWM Npo-
Lecc): nbifb HeopraHu4ye-
cKkasi.

BbiGpochbl (BcnomoraTesnb-
HbI Npouecc — paboTta
ABC): yrnepoga okcng, a3o-

TVs1), MOTOPHOE TOn-
nuBeo

Tpebutenam

BaroHbl

HOB OT cHera un o6paboTku
BaroHOB OT NpuMep3aHns

4 . MaLUMHbl Ana o64yBKM Baro- | Ta AMOKCUA, Cepbl AMOoKeua,
TUs1), MOTOPHOE TON- |OTrpy3Ka yrns rPY>XeHHbIM NoTpebu-
VB renio) HOB OT cHera n obpaboTku caxa, KepoCuH, a3oTa OKCUA.
BaroHOB OT NpUMep3aHus OTxoAbl: NTOM YEPHbIX Me-
Tannos, NOKPbILLKK OoTpabo-
TaHHble, TBEPAblE KOMMY-
HarnbHble 0TX0Abl, 0Tpabo-
TaHHble Macna
ToBapHbIN yrosnb (Ha
cknage npeanpus- CknagupoBaHue yrns | ToBapHbIn yrons (B
4.1 A NIPEANP AP y P y ( Morpysunkn, 6ynbaosepsbl To xe
TVs1), MOTOPHOE Ton- |Ha wTabensx wrabensx)
nmBo
. [Norpy3yunkn, akckaBaTopbl,
ToBapHbIn yronb (Ha Py P
ckrnage npeanpus OTrpyska yrns no MorpyXeHHble non MIOTPYSOUHBIE KOMMIEKCH],
4.2 P P Py y Py y MaLMHbl Ang obayBku Baro- | To xe

LTOC—LE 1N
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[MpodomkeHue mabnuubi 10

Ne BxoaHon noTok

OTan npouecca
(mognpouecc)

BbixogHon noTok

OcHoBHOEe TexHOoMnorm4yeckoe
obopynoBaHue

Smucenn

CTOYHble BOAbI U
5 cBexXxasi Boaa, anek-
TPO3Heprus

OcyleHune, BOA0OOT-
nuB, BOOOOTBEAEHME
1 BOAOCHabXeHne

CToYHble BOAbI

YcTponctea ons perynupo-
BaHWNSA BHYTPUKaAPbEPHOTO
CTOKa, BOAOCOOPHUKM,
HaCOCHble YCTaHOBKM, TPY-
donpoBoabl, kabenenepe-
ABVKYNK

COpocbl: B3BELLEHHbIE BE-

LecTBa, HATPaThI, Xerneso,

HUTPUTBI, PTOPUAbI, HE(PTE-
nNpoayKTbl

MbiNb, CTOYHbIE BO-

Abl, BCKPbILLHbIE NO-
poAbl, ANEeKTPO3HEp-
ms

MpupogooxpaHHbie
TeXHonormm

Bosayx ¢ noHmxeH-
HOW KOHUEeHTpaumen
NbINN, OYULLEHHbIE
CTOYHbIE BOABbI,
BCKpPbILLHbIE NOPOAbI
B OTBanax v Bblpa-
OOTaHHbIX NPOCTPaH-
cTBax

CraunoHapHble opocuTenb-
Hble, pacnblUTENbHbIE,
OpOCUTENBHO-
BEHTUNSALMOHHbIE YCTAHOB-
KW, NONIMBOOPOCUTESBbHbIE
MaLLUVHbI, MblNeynaBnnBa-
LLMe YyCTaHOBKM, NpyAabl-
OTCTOMHMKWN, YCTAaHOBKM ONs
XropupoBaHus Boabl, bmo-
OKUCNUTENbHbIE KaHanbl,
HedTenNoBYyLLKX, OTBaAN006-
pa3oBaTeny HeNpPepbIBHOTO
aencrteus, kabenenepe-
ABWXYNK

BbI6poChI: Nbiflb HEOPraHu-
Yyeckas.

COpochbl: B3BELLEHHbIE BE-
LecTBa, HATpATbI, Xeneso,
HUTPUTLI, PTOPUALI, HE(PTE-
NpoAyKTbl.

OTXxoAbl: BCKPbILWHbIE NOPO-
Abl

LTOC—LE 1N



00T

OkoHyaHue mabnuubsi 10

OTan npouecca

OcHOBHOEe TexHonornyeckoe

Ne BxoaHon noTok BbixogHon noTok Amurccnn
(mognpouecc) obopynoBaHue
CtaumoHapHble opocuTenb-
Hble, pacnblnuTenbHbIE, BbIGpOCbI: NbiNb HEOPraHu-
OpPOCUTESIBHO- yeckas.
MNpepoTBpalLeHne Bosayx ¢ noHmxeH-
MbInb, 3N1EeKTpoaHep- . . | BEHTMNSAUMOHHbIE yCTaHOB- |COpoOCHbI: B3BELLEHHbIE BE-
6.1 3arpsa3HeHnd aTMO- | HOM KOHLUeHTpaunen
s KW, NONIMBOOPOCUTESbHbIE LecTBa, HATpaThI, Xeneso,
cbepHoOro Bosgyxa | nblnu
MaLUMHbI, NblfeynaBnmMBato- |HUTPUTBI, oTopuabl, HedTe-
LLMe YCTaHOBKW, kabernene- |NpoayKTbl
peaBMKIYNK
M bl-OTCTOWHUKMK, yCTa-
PYA y COpochbl: B3BELLEHHbIE BE-
HOBKW 41181 XJTOPUpOBaHUS
CTOYHbIE BOAbI, O4ncrka CTOUHbIX O4nLLEeHHbIe CTOY- LecTBa, HATpaThI, Xeneso,
6.2 BOAbl, OMOOKUCIINUTENBbHbIE
3I1IEKTPOSHEPrUs BOA Hble BOAbl HUTPUTBI, PTOPUAbI, HE(TE-
KaHanbl, HeOTENOBYLLKN,
NpoOaYKThI
kabenenepeaBumx4mK
BckpblwHble nopoabl | OTBanoobpasoBaTenu, aB-
6.3 BcKpblwHbIE nopoabl, | YTunusauus OTX040B |B OTBanax v Bblpa- TocamocBarnsl, 0ynbao3sepbl, | OTXoAbl: BCKPbILIHbIE NOPO-

3NeKTPo3aHeprus

npous3BoaCTBa

BGoTaHHbIX NpOCTpaH-
cTBax

Norpy34mkn, KOHBenepsbl, ka-
6enenepenBmKXYMK

Abl

LTOC—LE 1N
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Tabnwuua 11 — OcHoBHOe obopyaoBaHue Ang Aobbl4n yris OTKPbITbIM CNOCO60M

HanmeHoBaHmne
obopynoBaHus

HasHauyeHune obopygoBaHus

TexHonornyeckne xapakrepuctukm =

bynbaosep

3auuncTtka 6noka npu 6y-
POB3pPbIBHbIX paboTax,
MeXaHN4YeCKoe pbIXIieHne,
BblEMOYHO-MOrPy304HbIe
paboTbl, PEMOHT aBTOLO-
por, nepemeLleHne penb-
coLnanbHOM peLueTku,
CKnagupoBaHue yrns, oT-
rpy3ka yrnsi, nnaHmpoBka
oTBanoBs

O6bem oTBana: 4-30,7 m°

BypoBasi yctaHoBKa

BypeHwue B3pbIBHbIX CKBa-
XKWH

OnameTp 6ypeHusa: 125-400 mm (no
AaHHbIM TeX. nuTepartypsbl), 152—
279 (No gaHHbIM aHKeT).

CnybuHa 6ypeHusa: oo 64 m (no
AaHHbIM Tex. nTepaTtypsl), 40 60 M
(MO AaHHBLIM aHKeT).
[Mpon3BoanTENLHOCTL: A0

500 TbIC. N. M./rog

BakyymHasa mawuHa, ne-
peaBwXHaa HacocHas
yCTaHOBKa

OcyLuKa CKBaXXuH

CmecutenbHo-3apsagHas
MallnHa

ﬂ,OCTaBKa B3pbIBYATbIX
BelwecCTB U 3apdaXaHne
CKBa>XW1H

MNpounsBoauTenbHOCTb: 1520 T 3a
CMeHy (No AaHHbIM Tex. nuTeparty-

pbl)

3aboeyHasa malwmHa

3abolika cKkBaXKnH

[NMpounssogutensHocTb: Ao 150-200
CKBaXXMH 3a CMeHy (MO0 AaHHbIM TEX.
nuTepartypbl)

TpakTop

TpaHcnopTupoBka 6ypo-
BOM TEXHUKN

M Mo ymonyaH1io — no JaHHbIM aHKeT.

101
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lNpodomkeHue mabnuubi 11

HanmeHoBaHmne
obopynoBaHus

HasHauyeHune obopygoBaHus

TexHonornyeckne xapakrepuctukm =

"py3onogbemHoe obopy-
AOBaHue:

- KpaH (k03110BOW, MOCTO-
BOW, KpaH-6anka);

MogbemMHO-TpaHCNOpPTHbIE

- nebepgka; N MOHTa)Hble paboThl
- Tanb;
- Tenbdep;
- aBTOMNOOBEMHUK
M'mopasnuyeckoe paspy-
M'mopomoHuTOp AP paspy —

LLIeHne nopoa

OQHOKOBLLIOBbIN 3KCKaBa-
TOpP C MEXaHUYECKOM No-
naTtomn

BblemMo4HO-norpy3oyHble
paboTbl

O61bem kosLua: 1,4-40 m° (no aaH-
HbIM Tex. nuTepatypsbl), 1,4—-42 m°
(No oaHHbLIM aHKeT)

OOHOKOBLLIOBBIN 3KCKaBa-
TOP C KaHaATHOM CBA3bHO
(aparnaniH)

BblemMo4HO-norpy3oyHble
paboThl

EmkocTb koBLa: ot 10 go 40 m*
OnnHa ctpenbl: 50-90 m

MHOrokoBLLOBbIW 3KCKaBa-
TOp

BbleMo4HO-Norpy3oyHble
paboTbl HEMPEPbLIBHOIO
Xapakrepa

[Mpon3BoanTENbHOCTL: 625—

12 500 M3/ (MO AaHHbIM TEX. nuTe-
paTypbl), 1250-5250 m®/u (no aak-
HbIM aHKeT).

MouiHocTb: 315-1890 kBT.
OunameTp poTopa: 2,5-19 m (no
AaHHbIM TeX. nuTepartypsbl), 4—16 M
(MO AaHHBLIM aHKeET).

Yuncno koBlen: 6—24 M (N0 AaHHbIM
TeX. nutepartypsbl), 9-24 (no aax-
HbIM aHKeT).

O6bewm koBwa: 250-8000 n (no
AaHHBIM TEX. NuTepaTypbl),
330-1600 n (no gaHHbLIM aHKeT)

Meperpyxarternb

ObecneveHune CBA3N MeEX-
Ay MHOTOKOBLLOBbIM 3KC-
KaBaTOpPOM 1 KOHBENEPOM
(vnn oTBanoobpasoBaTte-
nem)

[Mpon3BOANTENBHOCTL: COOTBET-
CTBYET Npomn3BoaANTENIbHOCTN MHO-
rOKOBLLOBOIO 3KCKaBaTopa

[Morpy34umk KosnecHbln

BblemMo4HO-Norpy3oyHble
paboTbl, CKnagnpoBaHue
yrns, oTrpyska yrns, gop-
MUpOBaHWe OTBaroB

O6bem koBLa: 6-14 M (no aak-
HbIM Tex. uTepatypsil), 0,39-13 m*
(no gaHHbIM aHKeT)
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HanmeHoBaHmne
obopynoBaHus

HasHauyeHune obopygoBaHus

TexHonornyeckne xapakrepuctukm =

KapbepHbin aBTOCaMo-
cean

TpaHcnopTupoBka ropHON
Macchbl (nepemeLleHne
KapbepHbIX rpy30B) aBTO-
MOOUNbHBIM TPaHCMNop-
TOM.

ABTOCamocBarnbl Masnoun
rpy3onogbeMHOCTM MOTyT
Ncnonb3oBaTbCA AN
BCnomMoraTesibHbIX paboT
(Hanpumep, Ans gocTaBkm
B3pbIBYaTbIX BELLECTB)

"py3onogbemHocTb: 20-320 1

pengep

PemoHT aBTOgQOpOr

MowHocTb agBuratens: 160—
397 kBT

Ckpenep

CTpouTenbCTBO Y PEMOHT
aBTOAOPOr: CHATUE MOouY-
BEHHO-PaCTUTENTbHOIo
CNoSl, CHATUE CHEXHbIX
HaHocOoB, AocTaBkKa LebHsA
AN peMOoHTa Oopor.
MoxkeT orpaHM4eHHO npu-
MEHSITLCS NPU BbIEMOYHO-
norpy3oyHbIX paboTtax

O61bem koBLua: 6-40 m° (no AaH-
HbIM TEX. IUTEepaTypbi)

Lle6bHepasbpacbiBatowias
MallnHa

PemoHT aBTOg0OpPOr

JlokomoTuB

TpaHcnopTupoBka ropHON
Macchbl (nepemeLLeHne
KapbepHbIX rpy30B): obec-
neyeHme TArm xenesHo-
AOPOXHbIX COCTaBOB C
Aymnkapamm

MoLLHOCTb An3enbHbIX ABUraTenen:
OKOMo 2 ThIC. 1. C.

XKene3HoOOpPOXHbIV BaroH

TpaHcnopTupoBKka ropHON
Macchbl (nepemelleHne
KapbepHbIX rPy30B) Xe-
Ne3HOAOPOXHbBIM TpaHC-
nopTom

py3onoabeMHOCTb BaroHa: 50—
180 T (N0 AaHHbIM TexX. nuTepaTy-
pbl), 60—105 T (N0 AaHHBLIM aHKeT)

TonkaTtenb

Ob6ecneveHne maHeBpoO-
BbIX paboT Ha XenesHo-
AOPOXHOM TpaHcnopTe

Tarosoe ycunue: oo 250 kH (no
AAHHbIM TeX. NMTepaTypbl)

YCTpOMCTBO MaHEBPOBOE

O6ecneyeHne MmaHeBpPO-
BbIX paboT Ha XenesHo-
AOPOXXHOM TpaHcnopTe

Tarosoe ycunue: ao 100 kH (no
AaHHbIM TeX. NTepaTypbl)
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HanmeHoBaHmne
obopynoBaHus

HasHaueHune obopynoBaHus

TexHonornyeckue xapakrepuctuku

lNyTeBas mawuHa

O6cnyxmBaHue xenesHo-
AOPOXHbIX NyTewn

KoHBenep

TpaHcnopTupoBka ropHON
Macchbl (nepemeLleHne
KapbepPHbIX rPY30B) KOH-
BeWepHbIM TpaHCNoOpPTOM

[MponssBognTensHoCTL: 100—
5250 M3/u.

MowwHocTb: 40-1250 kBT
CkopocTb neHtbl: 1,0-4,7 m/c

HacocHaga yctaHoBka

BopooTBoga, ocylika
CKBaXkVH aAns 6ypoB3pbIB-
HbIX paboT, rmapasnuye-
cKoe paspylueHue

Mogaya Boabl: 300—4000 m3/y
Hanop (BbicoTa nogbema): 4o
125 m

[Morpy3o4HbIN KOMMNIIEKC

OTrpyska yrns B xenes-

HOOOPOXHble COCTaBbl, B
TOM yucne c npegsapu-

TeNbHOM COPTUPOBKOWN U

apobneHnem

[Mpon3BOAUTENBHOCTbL: OKOJO
4000 T/u.
EmMkocTb OYHKepoB: okorno 60 T

KabenenepenBmxymk

MNepemeweHne kabenen
Ha y4acTKax OTKPbITbIX
ropHbIX paboT

KabeneemkocTb OapabaHa: rmaBHO-
ro 1200 m, BcnomoratenbHoro 150—
250 M (N0 AaHHbIM TEX. NUTeparty-

pbl)

ABTOMOOUINb cneunanbHo-
ro HasHayeHus

PeMoHT o6opyaoBaHus.
M3mepeHue coctaBa u
napameTpoB Npob yrnen.
TpaHcnopTupoBka obopy-
A0oBaHus.
TpaHcnopTupoBKa CTpPou-
TenbHbIX MaTepunarnos.
TpaHcnopTupoBKa Tonun-
Ba 1 3anpaBka obopyao-
BaHWS.

OTka4yka n TpaHcnopTu-
poBKa una

KomnpeccopHoe o6opy-
foBaHue

ObecneyeHne nHeBMaTU-
Yyeckoro npmeoaa obopy-
JoBaHuA

Cucrtema aspora3oBoro
KOHTpOnNs

KoHTponb napameTpos
BO3JyXa Ha y4yacTkax oT-
KpbITbIX FOPHbIX paboT

MawwHa npobopasgenou-
Has

MoproTtoska nabopaTop-
HbIX Npo6 yrnen

MakcumarbHasg KpynHOCTb KYCKOB
yrna: 300 MM (Mo AaHHbIM TeXx. Nu-

TepaTypbl)

JTabopaTopHbIN KOMMEKC
¢ npubopamun ansa name-
peHnsa cocTaBa BeLlecTBa

MN3mepeHune cocTtaBa 1
napameTpoB npob yrnewn
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HanmeHoBaHve 11)
HasHaueHune obopygoBaHus | TexXHONOrm4yeckme xapakTepucTukm
obopynoBaHus
Moporpes Bo3gyxa, no-
Kanopudepsbl cTynatoLlero B nometie- —
HUS

Tabnuua 12 — lMNpupogooxpaHHoe o6opynoBaHune Ans A0ObIYM YIS OTKPbITbIM CNOCOGOM

HanmeHoBaHue O60pyﬂ,OBaHI/IF|

HasnaueHue
o6opynoBaHus

TexHonornyeckme xapakTepucTukn
(Mo gaHHbIM Tex. nMTepaTyphbl)

CTaumoHapHble opocuUTenb-
Hble, pacnblnnTernbHble, Opo-
CUTENbHO-BEHTUMALMOHHbIE
YCTaHOBKM

OpolueHune (B TOM 4nc-
ne npeaBapuTenbHOE)
9KCKaBaTOpPHbIX 3aboes,
y4acTKoB 6YpOB3pPbIBHbIX
paboT n apyrux nbins-
LLINX MOBEPXHOCTEN

O PeKTUBHOCTL Nbinenogasne-
Hus: go 50 % — 100 %

I'IonMBoopocmeanaﬂ Ma-
LLnHa

OpoLlueHne n obpaboTtka
aBTOA0POr N APYrnX MNbl-
NAWMX NOBEPXHOCTEMN.
OpolueHne akckaBaTop-
HbIX 3a60€B.

TylweHne BO3ropaHui

EmkocTtb 6aka ¢ Bogon: ot 40 o
130 m°.

O PeKTUBHOCTL Nbinenogasne-
HusA: 0o 50 % — 100 % [54]

MeineynaesnueatoLlas ycra-
HOBKa

YnaenvBaHue nbinn npu
nposeneHnn 6ypoBbIX,
BbIEMOYHO-MOrPY304HbIX
paboT 1 TpaHCNOPTMPOB
Ke yrns KOHBeNepHbIM
cnocobom

O PEKTUBHOCTL Nbineynasnnea-
HMA: oo 99,9 %.

YnaBnuBatoTCs YacTuubl pasme-
pom oT 0,05 MKm

3ymnd

MpeaoBaputensHoe
ocBeTneHue Boabl (yaa-
NeHne B3BELUEHHbIX Ya-
cTn)

Mpya-oTCTOMHMK N aHanormy-
Hble YCTPONCTBA (OTCTOMHMUK,
OCBETNUTENb CO B3BELUEH-
HbIM CIloeM ocagka)

OcBeTneHve Boab! (yaa-
NeHne TSHKenbIX B3Be-
LLUEHHbIX YacTuL)

CTeneHb O4UCTKN BOAbI Nocne
NepBUYHOIrO OCBETNEHMS MO
B3BELUEHHbIM BellecTBam: oT 50
00 >99 % (no gaHHbIM aHKeT)

HedTenosyLika n aHanorny-
Hble ycTponcTtea (6oHoBOE
3arpaxgeHue, 60HOBbIV

punbTp)

Ouuncrka CTouYHbIX BOA OT
HedTenpoayKToB

dnotaymoHHas MalumHa

Ouunctka CTouYHbIX BOA OT
B3BELUEHHbIX BELLEeCTB
(KpyrnHbIX U Menkoaunc-
nepcHbIx), HedTenpo-
AYKTOB, Xenesa, macers u
MAB
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OkoHyaHue mabnuubi 12

YcTaHoBKka ans obessapaxu-
BaHWsI BOAbl XSTOPMPOBaHNEM

CTOYHbIX BOA (yOaneHue
OakTepui)

HasHayeHune TexHonornyeckne xapakTepmucTuKm
HanmeHoBaHne obopyaoBaHus
obopynoBaHus (Mo gaHHbIM Tex. nMTepaTyphbl)
O6e33apaxumBaHue

YCcTaHOBKa OKUCNEHUsT aKTUB-
HbIM UJNTOM

buonornyeckas ouncTka
CTOYHbIX BOL

CTeneHb O4MCTKM BOAbI NO opra-
HUYECKUM 3arpsi3HEHNSIM COCTaB-
ngaet okono 90 %

YcTaHOBKa 030HMPOBaHUS

OGe33apaxunBaHue
CTOYHbIX BOA, yAaneHve
Xenesa

YctaHoBka obe33apakmBaHus
Y®-nsnyyeHvem

O6e33apaxunBaHue
CTOYHbIX BOA

YpoBeHb nHakTnBauum: 0o 99,9 %

3acbINHON COPOLMOHHbIN
dunbTp

ﬂ,OO‘-II/ICTKa CTOYHbIX BOA

YcTaHOBKa aspaumm Boabl
(aspatop)

OumncTKka CTOYHbIX BOA, OT
Xenesa

YcTaHoBKa priotaumm, punb-
Tpauun n obeszapaxumBaHus

KomnnekcHaga o4mncTka
CTO4HbIX BOJ,

MpounssoguTensHocTb: 30 u 6o-
nee M3y

OTtBanoobpasoBaTtesb He-
NnpepbIBHOIO OENCTBUSA

dopmMmunpoBaHmne oTBanos

[Mpon3BOANTENBHOCTL: COOTBET-

CTBYyEeT Npon3BoaANTEITIbHOCTH
MHOIOKOBLLOBOIO 3KCKaBaTopa (OT
1250 go 5250 m3/u)

2.2.1 NoproToBKa ropHbIX NOPoA K BbleMKe

|_|pl/l noaroToBKke yriAa K BbleMKEe U3 KpPernknx (Hanpl/lmep, CKaJ'IbeIX) nopon npumMeHs-
toTCca OypoB3pbiBHbIE paboTHI, npu NoAaroToBke K BbleMKE M3 MOJ1yCKaJibHbIX NMOpOo4 MOXET
NPUMEHATbLCA MEeXaHNYECKOE PbIXITEHUE, a NMPUN BblIEMKE N3 MATKUX nNopon — rmgpaBinyeckoe

paspyLlieHue.

2.2.1.1 bBypoB3pbiBHble paboThbl

BypOB3prBHbIe pa6OTbI NPUMEHATCA NPU NOAroToBKE K BblEMKE KPENKNUX Nopoa, KO-
roa npuMmeHeHne MexaH4eCKoro pbixXneHna n rmgpaBsiM4eCKoOro paspyLwieHua HGS(b(*)GKTI/IB-

Ho. BypoB3apbiBHbIE paboThl BKMOYalOT B cebs ABa aTana:

- BypoBble paboTbl;
- B3pblBHbIE PaboTbI.

BypoBbie paboTbl nogpasaenaoTca Ha crneayoLlime aTansbl:
- nogrotoBka 6noka k npomM3BoacTBy OypoBbix paborT;

- BypeHue.

MoproroBka 6noka K NPoM3BOACTBY OypoBbLIX paboT

MpenBaputenbHbIM aTanom BypoBbIX paboT sABnseTcAa nogrotoBka 6noka Ha yctyne.
MpenctaBnaeT cobon COBOKYMHOCTb Onepauui No BblpaBHMBAHMIO NnoLwanku nog dypeHue,
ybopke npeaoxpaHUTENbHOro Bana y BepxHen 6poBkn, (hOpMUPOBaHNIO NPeoXPaHNTESTbHO-
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ro sana nubo TpaHweun (NpyM HeobXOANMOCTN) y HMXKHEN BPOBKK YyCTyna M 3adnctke Groka.
O6bI4HO ocywecTBnseTcs Oynbao3epammn Unu gpyron BCrnoMoratesibHON TEXHUKOW.

BypeHue

UTo6bl 06ecneunTs oTaeneHne nopoasl OT MaccuBa, B3pbiBYaTOE BELLECTBO AOSDKHO
ObITb MOMELWEHO B creuunanbHYl0 UCKYCCTBEHHYI MNONocTb, obpas3oBaHWe KOTOPOW Ocy-
LLleCTBNISieTCA B npouecce 6ypoBbix paboT.

Mo Tunam_pgencteus 6ypoBble cTaHkM Ans OypoB3pbIBHbIX paboT Ha paspesax noa-
pasgenstoTcs Ha [35]:

- CTaHKM BpaLllaTenbHOro AenCTBuUS;

- CTaHKM yAapHO-BpallaTenbHOro AenCTBuUA, rnaBHbIM 06pa3om C MCMNONb30BaHUEM
NOrpY>KHbIX MHEBMOYLAPHMKOB.

Mo Tuny pabo4ymx opraHoB OypoBble CTaHKM BpaliaTenbHOro AeNcTBUSA nogpasgens-
I0TCA Ha:

- CTaHKM LLWHEKOBOrO (pexyliero) 6ypenus (cepust CBP);

- CTa@HKM LWapoLeyHoro BbypeHus, KoTopble npeaHasHadeHbl Ans 6ypeHus TBepabiX
nopoz C NOMOLLbI0 TakK Ha3blBaeMbIX LLApoLleK ¢ 3yObsamMu n3 TBepaoro cnnaea (cepumn CBLL,
BALL).

HekoTopble CTaHKM MMET BO3MOXHOCTb OCYLLECTBNATb KaK LUHEKOBOE, Tak U LUapoLL-
evyHoe GypeHune. Psa cTaHKOB MMeeT BO3MOXHOCTb OCYLLECTBNATb Kak BpallaTesnbHoe, Tak U1
yAapHo-BpallaTtensHoe bypeHue.

Mo macce BypoBble cTaHku noapasgenatoTcs Ha nerkue (ao 40 1), cpegHue (40-60 1)
n Taxkenole (60-130 T). B 6onblumMHCTBE cBOEM OypoBblE CTaHKM YCTaHaBNMBAKOTCA Ha ryce-
HUYHOE Laccu. AnekTpmyeckas MOLLHOCTbL OypoBbIX CTAHKOB cocTaBnsieT ot 2 Ao 120 kBT, a
ycunue nogadm — oT 5 go 600 kH. bypoBble CTaHKM MOryT OCHaLLATbCA KaK 9f1eKTPUYECKNM,
Tak U ausenbHblM asuratenem. Bce GypoBble CTaHKM OCHALLATCA LUKIIOHHOW CUCTEMOWN
nbineynasnuBaHus.

Mpn npoBeaeHnn GypoB3pbIBHLIX PaboT Ha YrorbHbIX paspesax BypsaT CKBaXKWMHbI Ny-
OnHon go 64 m 1 gnametpom o 400 mm.

B3pbIBHblE paboThl NOAPa3nensoTCsa Ha cnegyowme atanbl:

- 3apshkaHue, MOHTaX B3PbIBHOW ceTu 1 3abonika;

- B3pblBaHMe.

B npouecce B3pbIBHbIX paboT MOryT NPUMEHSATLCSA Takne NepcrneKkTUBHbIE TEXHONOMM,
Kak NPpUMEHEeHne CUCTEM BbICOKOTOYHOIO NO3NLMOHNPOBaHMS BYpOBOro CTaHka M MCNOMb30-
BaHME 3MEKTPOHHbIX CUCTEM B3pbiBaHus. [lepBas TexHonornsa npegnonaraet yCTaHOBKY Ha
OypoBOM CTaHOK AOMOSNHUTENbHOro obopynoBaHus, obecneymBatoLEro BbICOKYHD TOYHOCTb
HaBeAeHusi. ATO JaeT BO3MOXHOCTb YNpaBnaTh NapameTpamun B3pbiBa ANsi JOCTMXKEHUST O0-
NMyCTUMOrO YPOBHSI HEraTMBHOIO BO34ENCTBUS B3pbiBa. Mcnonb3oBaHWE 3MEKTPOHHbIX CU-
CTEM B3pbiBaHMSA MO3BOMISIET 3a4aBaTb KaXKOOW CKBaXXMHe Ha B3pbiBaeMoM Gnoke nioboe
BpeMs 3aMedfieHuss M3  NpeacTaBfieHHOro  AmanasoHa. To4yHOCTb  cpabaTbiBaHUs
He npeBbIlWwaeT 1 MC OT NPUCBOEHHOrO BpeMeHu. ImeeTca BO3MOXHOCTb TECTUPOBAHUA Oe-
TOHaTOPOB.

3apsikaHue, MOHTaX B3pPbIBHOW CeTU U 3abomnka

lMepeBo3ka B3pbiBYaTbIX BELECTB (MaTepuanoB) OCYLLECTBMSETCS C MOMOLLbIO cre-
umnanbHbIX aBToMmobunen Ha rpy3oBoMm Lwaccu. [loctaBka B3pblBYaTLIX BELECTB U 3apsiKaHue
CKBaXXWH OCYLLECTBISTCHA C MOMOLLbIO 3apsaHbIX U CMECUTENbHO-3apAaHbIX MalUMH BMe-
cTumocTbio oT 5 ao 30 T.
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3abonka CKBaXXMH NPOU3BOANTCS C NOMOLLbIO 3aB0eYHbIX MaLLMH-OYHKEPOB, NPOM3BO-
AnTenbHOCTb KoTopbix cocTaBnsaeT Ao 150—-200 ckBaxuH 3a CMeHYy.

B3pbiBaHue

[Ana npoBeaeHusi B3pbIBHbIX paboT Ha YronbHbIX paspesax NPUMEHSAT rpaHynmpo-
BaHHble (FPaHynuT, WUrOaHUT, antMOTON WU T.4.) W BOAOHANOMHEHHbIE (3MYNbCUOHHBIE)
B3pblBYaThblEe BELECTBA (akBaToOs, UAP3AHUT, MOPIMUT, HUTPOHUT, CUOMPUT, amynbconut A-20
W T. [), KOTOpble OTNMYAOTCA HanNM4YnemM B CBOEM COCTaBe BOAbI U 3aryctutens, 4to obner-
YaeT MexaHu3auuio 3apsakyM, obecnedmBaeT BbICOKYIO MIAOTHOCTb 3apsiXaHusl U No3BONseT
3apshkaTb 06BOAHEHHbIE CKBaXUHbI. [1opoLLkoobpasHbie BellecTBa (aMMOHUT, amMoOHan, ae-
TOHUT 1 Ap.) 06bIYHO MCMNONB3YTCA ANA BTOPUYHOIO ApOBMEeHUs ropHON mMacchl M B Kade-
CTBE NaTPOHOB-00EBMKOB. Takke BO3MOXHO NPUMEHEHNE MACTUYHbIX B3pbIBYATbIX BELLECTB
(Hanpumep, nopamut). [na orpaHu4eHus BbIOPOCOB ra3oB B aTMocdepy LenecoobpasHo
NPUMEHATb B3pbiBYaTble BELECTBa C HyNeBbIM UnnM 6nm3kMm K HEMY KMCOpPOAHbIM GanaH-
com.

BapbiBaHue BbICOKMX ycTynoB (BbicoTton 20—-30 M 1 6onee) No3BoOnsieT YMEHbLUNTb
BbICOTY NoAbeMa nbifiera3oBoro obnaka B 1,2 pasa No CpaBHEHWUIO C B3pbiBaHMEM OObIYHbIX
yctynoB [55]. [Ina obecneyeHnss paccenmBaHns nbirierasoBoro obnaka B3pbiB NPUypovmnBatoT
KO BpEMEHM MaKCMaribHOW BETPOBOW aKTUBHOCTH.

Pa3amepbl MakcumanbHO JONYCTMMOrO Kycka BO B30PBaHHOM Macce OrpaHm4MBatoTCs
napameTpamu 3KCKaBaTOpPOB, TPAHCMOPTHbIX CPEACTB (CamMOCBanoB, BaroHOB, KOHBEMEPOB) U
apobunok. Kycku, nmetowime pasmepbl 60nbLle A40NyCTUMbIX, MOABEPratoT AONOSTHUTENbHOMY
BTOPUYHOMY ApOOMEHUIO C MPUMEHEHMEM HaKNagHbIX 3apsaaoB Nnbo opobneHno MexaHunye-
CKMM CNocoBoM.

B3apbiB 3apsgoB MOXET OCYLLECTBAATLCA ABYMA cnocobamu [35]:

- MTHOBEHHbIN;

- KOpOTKO3amMeneHHbIN (B3pblBaHWe rpynnbl 3aps4oB B onpeaeneHHon nocrefosa-
TEeNbHOCTUN Yepes 3aaHHble NMPOMEXYTKN BPEMEHN).

Mo B3pbIBaHMIO 3apsiA0OB BbIAENSTCS NOpsiAkoBas (NopsigHas), oMaroHanbHas u Bon-
HoBas (BpyboBas) cxembl.

2.2.1.2 MexaHu4ecKoe pbixsieHne

MonyckanbHble Nopoabl MOryT pa3pyLlaTbCsA Ha KyCkW, YAOOHble ANfs BblEMKU, C MO-
MOLLIbIO HaBECHbIX PbIXSIUTENEN, YCTAHOBIEHHbIX Ha TsXXernble TpakTopbl [35]. Ana aton 3a-
Aayn NMPUMEHSIIOTCH pbIXNUTenbHblEe arperatbl Ha 6ase Taxenbix 6ynbao3epos [56] poccuin-
CKOro U UMMOPTHOrO NPOM3BOACTBA.

Takke ONsi PbIXNEHUSA TOPHbIX NOPOL MOrYT NPUMEHATLCS bpe3epHble N CTpenoBble
KomBanHbl, a TaKkke rmgpaBnnyeckne aKkckaBaTopbl.

2.2.1.3 N'mppaBnnyeckoe paspylieHue

MmapaBnunyecknin cnocob MoXeT NPUMEHATLCA TONMbKO ANA paspyLUeHnsa MArkMx rop-
HbIX nopoAd. NpUMeHeHne rMapaBNUYECKOro paspyLleHns No3BoSIIET CHU3UTbL 00bEM Bblae-
neHuna Nbinu B atMmocdepy.

B kauecTtBe BcnomoraTenbHOro obopyooBaHWA Ha paspesax Takke MNpUMEHSATCA
Hacocbl 1 3emnecocsl. [1ns BTOpMYHOro ApobneHns ropHoM nopoabl Ha paspes3ax NpuMeHs-
l0TCA rmapasnuyeckme bytodowm.
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B 6onblumHCcTBE cnocoboB B MaccuBe, NOABEpPralolemMycs rmapaBnmyeckomy paspy-
LLUEHWIO, NO ONpeaeneHHon ceTke BYpPATCS CKBaXKMHbI, B KOTOPblE 3aTeM HarHeTaeTcsa BOAa.
Booa, HarHeTaemas B yrosibHbI NnacT noj AasfieHMeM, NPOHUKaeT B MacCuB MO MIOCKO-
CTSIM HannacTtoBaHWs, KNUBaXHbIM M OPYrMM TpewmHaMm U yBraxHsieT yronb. [Npn Takom
YBNa)XXHEHUU NPOUCXOAUT pasynpoYHEHUEe MaccuBa 3a CHET pacLUMPEHUs MUKPO- U Makpo-
TPELUMH, pacTBOPEHMUS U BbIMbIBaHWUSI MMHEPaATbHbIX YacTul,

AN HarHeTaHus XWOKOCTU WUCMONb3YITCA CKBaXWHbl anameTtpom 100-160 mm.
Ha yronbHbIX paspesax pacxoq Boabl Ha HarHeTtaHue coctasnseT 50—-100 n/MuH, gaBneHune
Boabl — 1,5-6 Mla, a paccrtosiHue mexny ckBaxmHamm — 5-15m. [Ona repmeTtusauuu
CKBaXXVH Npu rnpeaBapuTesibHOM YBIIaXXHEHUU MPUMEHSAIOT repmeTusaTtopbl. [ns npegsapu-
TENbHOIro YBNaXXHEHUS YroflbHOrO MaccuBa Yepes CKBaXKMHbl MOTYT NPUMEHATBLCA CepUHbIe
HaCOCHble YCTaHOBKMW.

Kpome TOro, rmgpasnuMyeckoe paspylleHue MOXeT OCYLEeCTBAATbCA Ha OCHOBE MC-
Nofib30BaHUSA KUHETMYECKOW 3HEprMm CTpyu BoAbl, BblOpacbiBAeMOW [MOPOMOHUTOPOM.
Ha yronbHbix paspesax Kysbacca npumeHsatoTca rmgpomonutopbl TMO-250, TMO-250M,
r4-300.

2.2.2 BbleMO4YHO-NOrpy304Hblie paboTbl (3KCKaBaLums)

BbleMO4YHO-norpy3oyHble paboTbl NpeacTaBnalT cobon oTaeneHne oT MaccuBa Msr-
KOW unu npeaBapuTenbHO paspbIXNIEHHOW KPenkowW MopoAbl C MocrenyrLwen norpyskon B
TPaHCNOPTHbIE CpeacTBa UM HeNOCPeACTBEHHO B OTBarl.

Cuctembl pa3paboTkm MeCTOpOXAEHUN OTKPbITbIM CMOCOOOM MOXHO Krnaccuguumpo-
BaTb cnegywowmm obpasom. Cuctembl pas3paboTku NO HanpaBneHW NoaBuUraHna (PpoHTa
ropHbIx paboT pasgensaTcs Ha:

- NpOAoMbHbLIE, NPU KOTOPbIX 04HOBOPTOBOM M ABYXOOPTOBON (PPOHT BCKPbILLHbLIX U
Ao6bIYHbIX paboT NnepemeLlaeTca napannenbHO ANMHHOM OCU KapbepHOro Nons;

- NonepeYHbIe, NpU KOTOPbLIX OAHOBOPTOBOM UM ABYXO0PTOBOWM (PPOHT BCKPbILLHbLIX U
A06bIYHBIX paboT NnepemeLlaeTcsa napasnnenbHO KOPOTKOM OCU KapbepPHOro Noss;

- BEEepHble, NMpu KOTOPbIX (PPOHT BCKPLILWHbLIX U A0ObIYHbLIX paboT nepemelaeTcs No
Beepy C UeHTpasibHbIM (06WMM) nnm paccpeaoTOYHEHHbIMM (OBa M 6oniee) MOBOPTHLIMMU
NyHKTaMu;

- KONbLieBblEe, NPU KOTOPbIX paboyas 30Ha oxBaTbiBaeT Bce HopTa Mo nepumeTpy Ka-
pbepa n paspaboTka NPON3BOAUTCA KOMbLIEBLIMM NOSIOCaMMN OT LiEHTpa K rpaHuuam Kapbep-
HOrO MOMS UMW OT rpaHuL, K LEHTpPY.

Mpn paspaboTke rOpU3OHTasNbHbIX WX MOMOrMX 3anexen Mno OKOHYaHUU TFOPHO-
noaroToBMTENbHbIX PaboT co3aaeTcs NepPBUYHbLIN (OPOHT BCKPbILWHbLIX M AOObLIYHBLIX pa3pesa;
BO30OHOBIIEHME TOPHO-NOArOTOBUTENBHBLIX PAabOT BO3MOXHO NPU PEKOHCTPYKLMU Kapbepa.
Takne cuctembl pa3paboTkn Ha3bIBAKOTCS CNAOLWHbLIMU. [Mpy pa3paboTke HaKMOHHbLIX U Kpy-
ThIX 3anexen ropHO-NOAroToBUTENbHbIE PaboThbl BEOQYTCHA Kak B Nepuos CTpouTenbCTBa, Tak
1 Npu 3KCnyaTauun paspesa gns cosgaHnsa opoHTa A006bIYHbIX U BCKPbIWHBLIX paboT. Takne
cucTeMbl pas3paboTkn MOryT ObiTb Ha3BaHbl YINYyGOYHbIMM.

HanpaBneHne BbleMKn B nnaHe MOXeT OblTb: OAHOBOPTOBLIM, ABYXOOPTOBLIM, LEH-
TpanbHbIM, NepudepuHbIM 1 paccpenoTOYeHHbIM [57].

BonbWNHCTBO yronbHbIX pa3pe3oB Kysbacca paspabatbiBatoTca No yriyboyHon npo-
AO0STbHOW OAHO- NN ABYX60pTOBOM CUCTEME, YTO BneveT 3a coboi pasmeLleHmne BCKPbILLHbIX
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nopog BO BHeWHWX oTBanax. AHanu3 paboTbl yronbHbIX pas3pes3oB B psge 3apybexHbix
ctpaH (ABcTpanus, Bennkobputanusa, KaHaga, Konymbus, CLUA) nokasbiBaeT, YTo NnpumMeHe-
HWe NonepeyvyHon CUcTeMbl pa3paboTKkn C NPUMEHEHNEM BHYTPEHHUX OTBAnoB obecneynBaeT
Gonee HM3Ky0 3eMeeMKOCTb (OTHOLLEHME NNOLLaan HapyLLEHHbIX 3eMerb K Aobblve nones-
HOro UCKONaemoro 3a Nepuoa), Yem yrnyboyHasa npogonbHasa cuctema. TeopeTnyecku nepe-
X0 OT NPUMEHEHNSA BHELLHEro oTearia K UCMOSIbXOBAHWIO BHYTPEHHEro MOXeT MpUBEeCTU K
CHWXEHMIO 3eMIieeMKoCTuM paspesa B 1,5-2 pasa [58].

OCHOBHbIM CpeAcTBOM NSl NPOBEAEHUA BbleMOYHO-MOrPy304HbIX paboT ABNSAKTCA
9KCKaBaTopbl, MHOr4a NPUMEHSeTCa N Apyras TexHuka (ckpenepsbl, Oynbao3epbl, NOrpy3vmKku
nT. 4.

OKCKaBaTopbl MOryT ObiTb OOHOKOBLUOBbIMA M MHOrokoBLlOBbIMKU. OOHOKOBLUOBbLIE
9KCKaBaTOpPbl XapakTepusyrTCa UMKIUYHbIM AEUCTBMEM — OHW NOCrenoBaTesflbHO BbIMNOS-
HAOT onepaumn KonaHusa 1M NepeMeLLeHns ropHON Macchl B KOBLUE, MOBOPAYMBasiCb BOKPYr
cBoen ocu. MHOroKoOBLLOBbIE 3KCKaBaTOPbl XapaKTepU3yTCs HernpepbiBHbIM OEACTBUEM —
OHW NPOU3BOAAT BbIEMKY M MOrpy3Ky ropHOM Macchl B npouecce nepemMeLeHns KoBLUen no
KpyroBon Tpaektopum [35].

OKckaBaTOpHble 3abon MoryT 6bITb TOPLIOBLIMU (MCMNONb3YOTCA AN OAHOKOBLUOBbLIX U
POTOPHbIX 3KCKaBaTOPOB), PPOHTANbHbLIMU (MCMONb3YOTCA ANSA LEMHbIX 3KCKaBaTOpPOB Ha
pPenbCOBOM XOAY M (PpOHTanbHbIX NOrPY34NKOB) M TYMUKOBLIMU (4115 MPOXOAKN TPpaHLLER).

Mo B3aMMHOMY pacnonoXeHUIo 3KCKaBaTopa M TPaAHCMOPTHOrO CpeacTBa BbleMKa MO-
XeT OblTb OpraHn3oBaHa: BEPXHUM YepnaHNeM N BEPXHEWN MOrpPy3KON, HXKHUM YepnaHuem u
HWXHEW NOrpys3kon, CMeLlaHHbIM YepnaHvem U norpyskon. o xapaktepy OABMKEHUA TpaHC-
NMOPTHBIX CPEACTB Mo NOrpy3Ky pasnuyatoT ABe CXeMbl OBWKEHNSA: TYNUKOBYIO U CKBO3HYIHO.

[ns 3KCKkaBaTOpPOB C MEXaHMYEeCKOW ronaTon MakcumasnbHasi Npou3BOOMTESIbHOCTb
pocTturaetcsa npu pabote B TopueBbIX 3ab00sX, MOCKOMbKY B TakMX Criyvyasix yrors noBopoTa
ctpenbl coctaBndet Ao 90°, n BO3MOXHO OpraHvM3oBaTb CKBO3HYK CXEMY OBWXKEHUS TpaHC-
nopta. Npn paboTe aKkckaBaTOPOB C MEXaHUYECKOW flonaTon B TYNMKOBOM 3aboe Heobxoau-
MO YBENMYUTb Yrofl NOBOPOTa CTPEnbl, a CaMOCBarnbl BbIHYXXAEHbl ABUraTbCsl MO TYNUKOBOW
cxeme. pu paboTe akCKkaBaTOPOB C MEXaHWYECKOW nonaTton BO PPOHTANbHOM TYNUKOBOM
3aboe TakKe BbICOK Yron noBopoTa CTpefbl, a CaMu 3KCKaBaTOpbl BbIHY>KAEHbI YacTo nepe-
MeLaTbCs.

2.2.2.1 JKcKkaBauusa O4HOKOBLUOBbIMU 3KCKaBaTopamMu

O[OHOKOBLUOBbIE 3KCKaBaTOPbl XapaKTepU3ylTCs MeHbLUel Mpou3BOAUTENbHOCTLIO,
4YeM MHOTFOKOBLLOBbIE, HO OHW MPUrOAHbI AN BbIEMKX B30PBaHHbIX KPEMKUX NOpoA B ftoboe
Bpems roga.

Mo NpuHUMNY Nepeaayn 3Heprumn oT ABUraTens K KOBLUY OHOKOBLLUOBbIE 3KCKaBaTopbI
pasgensiioT Ha MexaHW4Yeckme 1 rmapaenuyeckme. B MexaHnyeckux akckaBaTopax MCNosb3y-
eTCcsl cCTeMa BarioB, LLUECTEPEHOK M pasHbIX Nepenay, a B rmapaBnnyeckmx — rmapoHacochl
W rmgpoaBuraTenu.

Mo BMaam ucnosnb3yembix ABUraTerieli 0QHOKOBLUOBbIE 3KCKaBaTOpbl NoapasgenstoT
Ha aMeKTpuYeckne u amusenbHble. DNEKTPUYECKME IKCKaBaTOPbl XxapakTepusytTcs 6onbLuei
rPY30MNOABEMHOCTBIO U MEHBLUMMWN 3KCMNyaTaUMOHHLIMU pacxodamMu, HO MeHbluen Mobunb-
HOCTbIO 1 TPebyIT NOAKMIYEHNUsT K anekTpoceTu. MmapaBnuyeckme akckaBaTopbl obnagatoT
BbICOKOW MOABWXXHOCTLIO CTPErbl, PYKOSATU M KOBLUA, @ Takke 60mMbLMM YCUITMEM KONaHUS.
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Mo Tuny xogoBoro obopyaoBaHMsA OOHOKOBLLOBbLIE 3KCKABaTOPbl NoapasdensoTcs Ha
TYCEHWYHbIE, LuarawllmMe, pexe pacrnpocTpaHeHbl MHEBMOKOMECHbIE U PeNbCoBblE dKCKaBa-
TOpbI.

MO KOHCTPYKTMBHOW CXemMe OOHOKOBLUOBbIE 3KCKaBaTOPbl MOAPa3AensTCcd Ha Mexa-
HWUYECKYIO0 nonaty (C XEeCTKOW CBSA3bI0 MeXY KOBLUOM W PYKOSITbIO) M SKCKaBaTOpbl C KaHaT-
HOW CBA3bI (OparfianHbl). KCKaBaTopbl TUNA MeXaHU4YeCKOW nonaTbl NoApa3fenslTca Ha
MaLUMHbI C NPAMOMN SlonaTor U ¢ obpaTHOW NonaTon. Takke OHM MOryT pasnuyatbCs No TUNy
ncnosb3yeMblX NepefaToyHbIX YCTPOMCTB (KaHaTHbIe, peeyHble).

Mo akcnnyaTauMOHHOMY Ha3HA4YeHUIO N poay BbINOSHAEMON paboThbl CyllecTByoLne
TUNbl 9KCKABaTOPOB KNacCcUUUMPYOT Ha KapbepHble, BCKPbILWHbIE, A0ObIYHbIE, CTPOUTESb-
Hble U T. A.

B yronbHOM oTpacnu LWMPOKO pacrnpoCTpaHeHbl OOHOKOBLUOBbLIE 3KCKaBaTopbl C Mexa-
HUYecKon nonaTton n anekTpuyecknm npusogom cepumn IKI (akckaBaTopbl KapbepHble ryce-
HUYHbIE), TaKKe NPUMEHSIOTCA aKckaBaTopbl AL (9kckaBaTopbl rMapaBnUYeckue). JKcKaBa-
TOPbI 3TUX TUMOB WMEIOT KOBLUWM BMECTUMOCTbio 1-40 M°. [Ins BcromoraTenbHbIX paboT uc-
Nonb3ylTCA CTpoUTEnbHble (YHMBEPCAlibHbIE) 3KCKABaTOPbl C KOBLUAMW Manon eMKOCTU
(0,5-2 m3).

[nsa BCKpbIWHBIX paboT npumeHaTcs gparnanHel cepun IBIC (akckaBaToOpbl BCKPbILL-
Hble ryceHuyHble) n 3L (akckaBaTopbl Warawwme). KcKkaBaTopbl 06enx cepun cHabXeHbl
ANUHHOM cTpernon (0o 90 M) 1 GonbwMMM KoBLIAMM (BMeCTUMOCTbIO Ao 40 M3). OHM cnocob-
Hbl Meperpyxartb BCKPbILLHYIO Nopoay cpasy B OTBan unn B BbipaboTaHHOE NPOCTPaHCTBO.

2.2.2.2 JKCKaBauusa MHOIOKOBLUOBbLIMM 3KCKaBaTopamm

MHOroKOBLLOBLIE ~ 3KCKaBaTOpbl  MO3BOMSIIOT  YCKOPUTb  MPOLECC  BbIEMOYHO-
NOrpy30YHbIX paboT, HO UX MPUMEHEHME BO3MOXHO TOSbKO Npu pa3paboTke pbIXSibIX, Cbiny-
4YMX MOPOL M MUCKNIYUTENBHO B Tennoe Bpemsi roga. OCHOBHbIMW TUMAMM MHOTMOKOBLUOBbIX
3KCKaBaTOPOB SIBMSAKOTCA LENHbIE N POTOPHbIE. Pabounm opraHOM LEMNHbIX 3KCKaBaTOPOB SB-
NgeTcsa KoBLIOBAsA pamMa, Y KOTOpOW OOUH KOHEL, LUapHUPHO 3akpensieH Ha Kopnyce, a apyromn
nogBelleH Ha yKocuHe 1 nonucnacTtax. Belemka nopogbl B 3ab6oe npom3BoAUTCS KOBLUAMU,
KOTopble NpwKMMatoTcs K 3aboto BeCcoM pamsbl. LlenHble akckaBaTopbl MOryT nepeaBuraTbCs
Kak coBCTBEHHLIM XOO40M (FYCEHUYHBIM UK LWarawmM), Tak 1 KenesHoOOPOXHbIM TpaHc-
nopTtomM. EMKOCTb KOBLUEN LEeNHbIX 3KCKaBaToOpOB cocTaBnseT oT 2,5 oo 45 M, lMpownssoaun-
TENbHOCTb LenHbIX 9KkcKkaBaTopos coctasnseT ot 800 go 10 000 M.

Pabo4nm opraHoM pOTOpPHbIX 3KCkaBaTopoB (OP) sBNAeTca poTopHOe Koneco gua-
mMeTpoM OT 2,5 o 18 M, pacnofnioxXeHHoe Ha KOHLEe CTpesfbl U CHabXeHHOe MHOXeCTBOM
koBLen (06bl4HO OT 6 A0 24). EMKOCTb KOBLUEW LiEMHbIX 3KCKaBaTOpPOB COCTaBnseT oT 3 Ao
80 m>. MpounsBoANTENBLHOCTL BOMBLUMHCTBA POTOPHBLIX 3KCKaBaTOPOB cocTasnsieT oT 630 Ao
5000 m*/4 1 Gonee [35].

PoTopHble akckaBaToOpbl ABNAIOTCS YaCTbl0 POTOPHbLIX KOMMSIEKCOB, B KOTOPbIE TakKe
BXOOUT KOHBeWep unu otBanoobpasoBatenb. CBA3b Mexay HUMK obecnedmBatoT cneyunarb-
Hble YCTPONCTBa — rneperpyxarenu.

2.2.2.3 JKCcKaBaLmA NpovYen TeXHUKOMN

3a nckn4YeHnem aKckaBaTOPOB MPY BbIEMOYHO-MOrPY304HbIX paboTax, MoryT npume-
HATbCS: MOrpy3ynkun, Oynbao3sepbl, cKpenepbl U 3eMIIepPONHO-TPaHCNOPTHbIE MalwuHbI. [pe-
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UMYLLLECTBEHHO OHW UCMOSb3YHTCA Ha BCnomMoraTeribHbIX paboTax (CTPoOUTeENsCTBO AOPOT,
noarotoBka paboumx M OTBanbHbIX MMOLWAA0K), HO MHOrAa MOryT NPUMEHATBCA U ANnga no-
rPY3KW Yrnsi U BCKPbILWHbIX NOpoa,.

Bynbao3epbl NPUMEHAOTCA UCKMOYMTENBHO ANA BCNoMoraTenbHbIX paboT (yaaneHue
BEPXHEro Criosi NoYBbI, NNIaHMPOBKA NOBEPXHOCTEN, PEMOHT 4OPOT).

Ckpenepbl MOryT Takke MCNoSib30BaTbCA AS1 BbIEMKU MSATKMX NOpon C TpaHCnopTu-
pOBKOM MX Ha HebonblLloe paccTosiHne. B GonblUMHCTBE CBOEM cKpenepbl NpeacTaBnsatoT
cobon KonecHble Bykcupyemble MaluMHbI, KOTOpPbIM TpebyeTcs Tarady. BmectMmocTb KoBLUa
ckpenepa coctaBnsieT 6—40 m>. Mpon3BoanTeNbLHOCTL ckpenepa ¢ KoBLiom 15 M3 MoxeT co-
cTaBuTb 250—-400 M3/y.

MMorpysdumnkn MOryT npuUMeHATbCA ANA NIaHUPOBKM MOBEPXHOCTEN W MOrpyskn B3O-
pBaHHOW rOpHOW Maccbl. Ha yronbHbIX paspe3ax MOryT NPUMEHATBCA MOrpPy3yYuKU rpyso-
NOABEMHOCTbIO KOBLUA OT 2 0 36 T U 06beMoM koBLIa 6—14 M°. CMeHHast Npovn3BoANTESb-
HOCTb norpysymkoB MoxeT gocturatb 4000 T. [orpy3ynku MoryT MMeTb Kak ryCeHU4Hoe, Tak
N konecHoe waccu. Npu oTkpbIToN 4O6blYEe 0BLIYHO NMPUMEHSAIOT HENOBOPOTHbIE (PPOHTamNb-
Hble) NOrpy34vnKun, KOTOpble, KaK NpPaBuo, XapakrepusytTcsa GonbLlien rpy30noabeMHOCTbIO
MO CPaBHEHMIO C MOMYNOBOPOTHBLIMU M MOSTHONOBOPOTHLIMU. ICNOMNb30BaHWe NOrpy34ymMKkoB Ha
YrofbHbIX pa3pes3ax orpaHMyYeHo, NOCKOSbKY UX NPUMEHeHne TpebyeT HM3KOW BbICOTbI 3ab0s
N OTHOCUTENBbHO MariblX pa3mMepoB KYCKOB B30pBaHHOM NopoAbl. Kpome Toro, norpys3yvmkm oT-
NNYaKTCA  HU3KMM  HarnopHbIM  yCunMemMm Mpu  BHEOPEHUW KOBLUA B TOPHYK Maccy.
B 6onbluMHCTBE CBOEM MOrpy34nkmn paboTaroT no YENMHOYHOM CXeMe OBUMXKEHUS.

OGbIYHO MOrpy3yYnKM U cKpenepbl NPUMEHSIOTCSA ANSA BbleMKU NOpPOA Ha HebomnbLUMX
paspe3ax ¢ rogoBbiM 06bemomM paboT 40 3 MAH T U paccTosiHueMm TpaHcnopTuposkn 0,3—
0,5 km [35].

2.2.3 TpaHCNOPTUPOBKA rOPHOM Macchl (NepemMeLleHne KapbepHbIX rpy30B)

MepemeleHe ropHon Macchl (BCKPbILLHOW NOPOAbl U yrns) oT 3abosi 40 NMYHKTOB pas-
rPy3KM MOXET OCYLLECTBMASATLCA C NPUMEHEHMEM TPEeX OCHOBHbIX BWMAOB TpaHCMopTa: aBTo-
MOOMMIBHOrO, XEeNe3Ho4OPOXKHOIO 1 KOHBEEepHOro. B pegkux cnyvasix Takke MoryT Ucnosb-
30BaTbCA CKUMbI UM KaHATHbIE JOPOri.

ABTOMOOUNBHBIV U XXEene3HOOAOPOXHbIA TPAHCMOPT XapakTepusyeTca LMKINYHbIM Oen-
CTBMEM, @ KOHBENEPHbIN — HENPEpPbIBHbLIM.

MprHUMNManbHbIMKU OCOBEHHOCTSIMW KapbepHOro TpaHCMnopTa sBNATCA: ObicTpas
060payYnNBaEMOCTb N MHTEHCMBHOCTb OBWKEHUS, 3HAYUTENbHbIN YKINOH TPAHCMOPTHbLIX NyTENn,
bonblias yaapHasa Harpyska npu norpyske.

Ha psage mMecTopoXxaeHuin npumeHsieTcs KOMOMHMpPOBaHHaA TPaHCMOPTMPOBKA, KOTO-
pas npeanonaraeT nocrnegoBaTenbHOE UCNONb30BaHWE ANsi NepeMeLleHns KapbepHbIX rpy-
30B pasnuuyHbIX BUOOB TpaHcropTa. CywecTByeT HECKONbKO BapuUaHTOB KOMOWMHMPOBaHMS
TpaHcnopTa [35].

LWnpokoe pacnpocTpaHeHne nosnyyusia KoMbuHauma aBTOMOBWABHOIO U Xene3Hoao-
POXXHOrO TpaHcnopTa, Npy KOTOPOM ropHas Macca A0CTaBNsAeTca aBTOTpaHCNOpTOM u3 3abo-
€B [0 Nneperpy3oyHblX MYHKTOB, @ OTTyAa — XXeNne3HOAOPOXHbIM TPaHCMOPTOM Ha MOBEpX-
HOCTb 3emnu. [laHHas koMbuHaums uenecoobpasHa npu cpegHen rnybuHe paspesa (120-—
150 M) 1 60NbLLIOM PacCTOSAHUN TPAHCNOPTUPOBKN.
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Bo3amoxxHa koMBrHaums aBTOTpaHCNopTa C KOHBEWEPHbIMU UMW CKMNOBLIMU MOABLEM-
HUKaMu, kotopasa acbdekTnBHa npun 6onblumx rnybuHax (bonee 120-150 m).

Ha BbICOKOropHbIX paspesax, rge Cryck ropHom maccel npu nepenage BbicoT 200—
800 ™M 3aTpygHeH, npumMeHseTcs KoMOMHaunMs aBToTpaHcnopTa € yrnecnyckamu unu nogeec-
HbIMM KaHaTHbIMW JOpOramu.

2.2.3.1 ABTOMOOUNbHBLIN TPaHCNOpPT

ABTOMOBUNBHBLIN TPAHCNOPT PacnpOCTPAHEH Ha YrombHbIX pa3pe3ax OCTaTOYHO LUK-
POKO, OCOBEHHO Ha TeX U3 HUX, YTO OrpaHuyeHbl B nnaHe u obnagatT HEBLICOKOW NPOU3BO-
anTtenbHocTblo (40 15 MnH T/rog). ABTOMOBUIBbHBIN TPAHCMOPT MOXET MCMONb30BaTbCs Ha
nyTaX C KpyTbiM nogbemMoMm (4o 8 % — 12 %) n mansim paguycom nosopoTa (20-24 m).
C apyromn CTOpoHbl, aBTOTPAHCNOPT OTNNYaeTcs psiaoM HeJOCTaTKOB:

- MeHbLLAas rpy30nogbeMHOCTb B CPAaBHEHWM C XeNe3HO40POXHbIMU COCTaBamu;

- He06X0AMMOCTb CO3[aHusA rapaxHon cnyxbbl ¢ 60MblWMM KONMYECTBOM COOTBET-
CTBYIOLLEro nepcoHana,

- OTHOCUTENBHO YacCTbIl PEMOHT TEXHUKM U OrpaHUYEHHbIN CPOK Cnyx0bbl (5—6 neT);

- bonee BbICOKME yaernbHble 3aTpaTbl HA TPAHCNOPTUPOBKY OAHOM TOHHbLI FOPHOW MNO-
poabl;

- 3aBMCUMOCTb OT MOroAHbIX YCITOBUNA.

MoaBmkHOM cocTaB aBTOMOOUITBHOrO TpaHcnopTa B pas3pesax npeacrasfieH aBToca-
MocBanamu u nonynpuuenamun. ABTocamocBanbl 06bi4HO ocHawatoTes [ABC Ha gusenbHom
Tonnuee (pacxon TOMfMBa NOBbILLAETCSA B NMOXMX AOPOXKHbLIX YCIIOBUAX, MPU HU3KOW Temne-
paTtype), TMN TPaAHCMUCCUN MOXET ObiTb MMAPOMEXaHUYECKUA U INEKTPOMEXaHUYECKNIA.
O PeKTUBHOCTb MCMNOMBb30BaAHNA aBTOTPAHCNOPTA 3aBUCUT OT CXEMbI OBWKEHNA aBTOCaMo-
csanoB B 3aboe. B onpeaeneHHbiX cryyasax BO3MOXHO OCYLLECTBUTb CMapeHHY YCTaHOBKY
camocBasnoB NoA Norpysky, 4To obecnevmnBaeT Gonee BbICOKYHO NPON3BOANTENBHOCTb.

Mpn TpaHCNOPTMPOBKE YrNs aBTOMOOUIIbHBIM TPaHCNOPTOM TpebyeTcs npoBefeHue
paboT no pemoHTy aBTogopor. [na aTon 3agaym npumeHsitotcs Gynbaosepsl, rpengepsi,
ckpenepbl U WebHepasbpackiBaowme MawnHbl (C ienecTkoBbiM unu 6apabaHHbIM pa3bpa-
cbiBaTenem LebHs)

2.2.3.2 Xene3Ho[oOpPOXHbIN TPAHCNOPT

XKenes3HoaopOXHbIM TPaHCNOPT, Kak NpaBuio, NpuMeHaeTca Ha Hernybokux (ao 300—
350 M), HO BonbLWMX B NSlaHe YrofbHbIX pa3pe3ax (C NPOTSKEHHOCTbIO PPOHTA Ha yCcTynax
oT 300-500 M) C BbICOKON MPOU3BOAUTENBHOCTLIO (OT 25 MNH T/roa) U 6oNbWNM PacCTOSAHU-
eM TpaHCMNopTUPOBKK rpy30B (3—4 kM 1 6onee). MNpenmyliecTtsamm 3TOro BUAa TpaHcnopTa
ABNAOTCA:

- ANUTEenbHbIE CPOKM AKCNNyaTaumu;

- HAOEeXHOCTb Npu paboTe B NoboM Knumare;

- BO3MOXXHOCTb MCMOSb30BaHNS Pa3fiMyHbIX BUAOB SHEPTrUKN (3NEKTPOIHEPTUN Unn an-
3eNbHOro Tonnuea).

IMprMeHeHWe Xene3HoA0POXHOro TpaHCNopTa OrpaHNYMBaeTCs PpAaOM HELOCTaTKOB:

- BbICOKME 3aTpaTthbl HA CTPOMTENBCTBO N PEMOHT PENbCOBbIX MYTEW;

- Heob6xoamMMocTb 6onbLioro paguyca 3akpyrnexus nyten (120-150 m);

- OrpaHuYeHHbIV YKNOH nyTen (06b1bHO Ao 2 % — 3 %, pexe 0o 40 % — 60 %).
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PenbcoBble nyTn Ha paspesax MOryT ObiTb Kak CTauMOHapHbLIMU, Tak N BPEMEHHbIMU
(BpemeHHble NyTU nepuoanyeckn nepemellaroTcs Bcrned 3a dpoHTom pabort). CtaumoHap-
Hble NyTK obecneymBaroT ckOpocTb AsmxkeHus 0o 30—40 kv/4, BpemeHHble — A0 15-20 km/u.
[nsa nepemelleHns penbcolunanbHOW peLleTkM nNpuMeHsoTcea 6ynbaosepbl. [Ang obenyxu-
BaHUS Xene3HOOOPOXHbIX MyTern UCNOSb3YITCA pasnuyHble NnyTeBble MalUvHbI: AyMnKapbl-
[03aTopbl, yHUBepcarnbHble WnanonoaboeyHble U PEMOHTHbIE MaLUUHbI, KpaHbl Ha XenesHo-
AOPOXXHOM XOAY.

B kayecTBe NOKOMOTMBOB Yalle WCMOMb3YHTCA TEnnoBO3bl, MOCKOSbKY ANA UX 3KC-
nnyataumm He TpebyeTcsi COOpYXeHUe KOHTaKTHOW ceTu. Takum obpasom, nNpu aKcnnyaTaumm
TENII0BO30B MOXHO 3(PPEKTUBHO OCYLLECTBIIATL MepeMeLleHe penbCcoBbIX MyTen. Takke
NMPUMEHSIOTCHA TAroBble arperatbl (CUenneHHble CeKLMU FTOKOMOTMBOB U AymnkapoB, obopy-
AOBaHHbIX TArOBbIMW 3MeKTpoaBuUraTensmu), MaHeBpOBble YCTPOWCTBA, CMNOCOBHbIe nepe-
ABUraTb >Xerne3HoAOPOXHble BaroHbl B 060MX HanpaBneHusax, U Tonkatenu, npegHasHayex-
Hble A58 NpMBo4a MeXaHNU3MOB aBTOMAaTUKW.

[Ans KapbepHOro TpaHcrnopTa MOryT MPUMEHATLCA TPU TUNa camMopasrpyXarLmnxcs
BaroHOB: AyMMKapsbl, xonnepbl U roHgonsl. [lymnkapbl npeacTasnsaioT cobom BaroH ¢ HU3KMMU
B6opTamn, OAMH N3 KOTOPbIX MOXET OTKMALIBATLCA MPU HAKIOHe Ky3oBa. [py3onogbeMHOCTb
AymrnkapoB MoxeT coctaBnaTe 60—180 T. Xonnepbl oCHaLleHbl Ky3oBaMu B (pOpMe BOPOHKM
C nKamMn B HWXHeW 4vactu. [pysonogbeMHOCTb XorinepoB coctasnser 50-70 1. Ba-
roH-roHgora npeacraendetT cobon nonyeBaroH C ropu3oHTarbHbLIM NOSIOM U fOKaMU B OHU-
we. NpysonogbemMHoCTb roHgon coctasnset 60—100 T.

2.2.3.3 KoHBenepHbIN TpaHcnopT

KoHBenepHbI TpaHCnopT uenecoobpas3eH Ha BbICOKOMPOM3BOAUTESNbHLIX pa3pesax
(20—-30 mnH T/rog), roe MCnonb3ylTCA SKCKaBaTOpPbl HEMPEPLIBHOrO AEWCTBUSA, a Takke Ha
paspe3sax ¢ 6onbLuon rmybuHon (ot 150—-200 M), ¢ nepeceyeHHOn MECTHOCTLIO U ANs TPaHC-
NOPTUPOBKM rPY30B Ha OTHOCUTENBHO Bonblume pacctosHus (0T 3 Ao 20 km).

KoHBenep xapaktepudyeTca HauMeHbLUMMK Tpygo3aTpaTtamu cpegu Bcex BUOOB Ka-
pbepHoro TpaHcnopta. OgHaKo ero NpUMeHeHNe XxapakTepusyeTcs psgoM OrpaHUYeHUN:

- NepemMeLLaemble rpy3bl OOSDKHbI OblTb OAHOPOAHBLI, OTNMYATLCS HEBbICOKOW abpa-
3MBHOCTbIO 1 Manon KpynHocTbio (4o 500 mm);

- OrpaHUYeHHbIN yron nogbema (go 22°);

- BbICTPbIV M3HOC TPAHCMOPTEPHON NEHTHI.

[nvHa cTaBa KOHBenepa ¢ ogHUM nNpusogomM MoxeT coctaBnaTb 400—-1500 m, wupuHa
TpaHcnopTepHon neHTbl — oT 0,9 Ao 3,6 M. CKOpOCTb ABMXEHNA KOHBENEPOB COCTaBNAET 2—
6 m/c. MpoV3BOANTENBHOCTL KOHBENEPOB MOXET cocTaBnsTh oT 500 Ao 5000 m3/u.

Mo Ha3Ha4YeHUo KoHBerepbl MOryT BbiTb 3a60WHBIMU, NOLBEMHbLIMU, MarncTpanbHbl-
MU 1 oTBanbHbiMU. KpynHenwne B Poccun marucTparnbHble KOHBENEPLI AnHON 15 kKM gen-
CTBYIOT Ha bepe3oBckom paspese (KpacHospckui kpan).

2.2.3.4 Mpoune BMAbI TpaHCNOpTa

B peakmx cnyyasx ons TpaHCNOPTUPOBKM YISt U BCKPbILWHbLIX NOPOA MOFYT UCMOSb30-
BaTbCS CKUMbl (ONPOKMAbIBAOLNE BArOHETKN) UMW KaHaTHbIE JOPOTW.
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2.2.4 CknagupoBaHu1e U OTrpy3Ka yrns
2.2.4.1 CknagupoBaHue yrns

OOwue nonoxeHus

CknagupoBaHue yrnsa Ha cknagax B 60MbLWMHCTBE CBOEM OCYLLECTBMSETCS B OTKPbI-
TbiX WTabensx (pexe — B ByHKepax M 3akpbITbIX CKknagax). Ha cknage AOMKHO OCyLLEeCTB-
NATLCA pasfenbHOe XpaHeHue yrrien no CopToMapKkam, COCTOSIHUIO U CPOKaM XpaHeHUs.
KoHTponb kayecTBa yrns OCyLeCTBNAETCA C MOMOLLbIO NabopaTopHOro Komnsiekca, KoTopbiv
NpOBOANT aHanuM3 U3MEHEHMs CoCTaBa M NapamMeTpoB YrNsa U NpoayKToB oboraleHuns.

Mpwu cTponTenbCcTBe M aKcnnyaTauun wrabenen AOMKHbI BbITb YY4TEHbI BCE YCIOBUS,
obecneunBaroLLme CoXpaHeHne Ka4ecTBa Yrnst U MakCMManbHOE CHUXeHue notepb. Ons co-
OpYXeHus ckrnaga crnegyeT BblibupaTtb Cyxyto He3abonovyeHHy Nnowazaky, no BO3MOXHOCTH
BOMIM3M XKene3HOOOPOXHbIX NyTEN U 3alUMULLEHHY0 OT BETPOB €CTECTBEHHbIMU WUMKN UCKYC-
CTBEHHbIMW 3acrioHamu (Kpome Toro, wrtabens Ha cknagax cregyeT pacnonaraTb BAOSb
HanpaBneHus roCMOACTBYOLWMX BETPOB). BbibpaHHaa Ansa cknaga nnowagka gosmkHa ObiTb
ouuLLEeHa OT LUMakKoB, Mycopa, MeTannonomMma, ApeBeCHbIX OTXOA0B, PaCTUTENbHOCTU U OpYy-
rMX NOCTOPOHHUX NPEJMETOB U XOPOLLUO BbIPOBHEHA.

Mnowaaka ons cknagMpoBaHusa yrna AofmkHa 6biTb cnnaHupoBaHa Takmm obpasom,
YTOObI UCKINIOYUTL €e 3aTonsieHne OXOeBbIMU, TanbiIMU MU TPYHTOBBIMU BOAaMu (nnowaa-
Ka nop cCKfagom O0SDKHa UMeTb YKITOH B 3—5° Ans CToka BoAbl 3a npefenbl ckraga, MoryT
Takke ycTpamBaTbCs crneuunanbHble noawTabernbHble OCHOBaHUSA). Takke nnowagka AosmkHa
OblTb CHabXeHa ApeHaXHbIMW YCTPOMCTBaAMM AN OTBOL4A FPYHTOBbIX, OOXOEBLIX U TanbIX
BOA.

[Ans cknagupoBaHUS YCTOMYMBBIX K OKUCIIEHWUIO YrIIen peKkoMeHOyeTCcs YCTPOWCTBO
NPOYHbIX 3a0ETOHMPOBAHHBLIX OCHOBAHUIN, UCKIOYAKOLWNX NOTEPU Yrs B rPYHT U obecneyu-
BalOLWMX XOpOoLnn OTBOA Tenna. [na mManoycTtonymBbIX K OKUCIIEHUIO yrien nnowaakm nog
WTabens peKoOMeHOyTCs B BUAE €CTECTBEHHOIO rpyHTa, obecneyvmBaroLlero XopoLwy Ten-
nooTgady oT yrns B MO4YBY, OTHOCUTESNBLHO ObLICTPOE yaaneHue aTtMOCepHbIX OcafkoB, a
TaKkKe XOPOLUMIA KOHTAKT Yrig ¢ OCHOBaHMEM, YTO 3aTpyaHsieT CBOOOAHbIN NOACOC BO3ayXa B
wrabens.

Hanbonee paunoHanbHoM aBndetca oopma wradensa B BuAe NpaBuiibHON YCEYEHHON
nMpamuibl C OCHOBaHMEM B BMAE BbITSHYTOrO NPsIMOYrofibHMKa. Takke BO3MOXHO hopmMu-
poBaHue wTabenen yanuHEHHOW WnM OKpyrnon dopmbl. Pasmepbl wrtabensa 3aBUCAT OT
npuMeHsemMbIX cnocoboB yknagkn (Ana psaoBbiX Yriien — € NOCNONHBIM U NOBEPXHOCTHBIM
YNOTHEHMEM, AN COPTOBbIX — 6€3 YNNOTHEHWS), a Takke OT CBOMCTB U CPOKOB XPaHEHUS
yrns. 1o mepe pocta CKITIOHHOCTWU Yrien K OKUCAEHWIO U CaMOBO3ropaHuilo MakcumarbHas
aonyctumasi BoeicoTa wrtabenen cokpawaetca o 2,5 m. WnpuHa wrtabensa m3 6ypbix 1 Ka-
MEHHBbIX yrreun gormkHa 6biTb He bonee 20 Mm.

B npouecce xpaHeHusi yrnsi NPOUCXOAUT €ro OKUCIEHUE, HarpeBaHue U N3MeHeHue
TEXHOMOrM4Yecknx CBOMCTB. peaernbHble CPOKM XpaHeHUs Yrins B WTabensix CoCcTaBnsAwT OT
6 0o 24 mec. Npu 3aknagke psaoBOro yrnsa Ha AnvMTenbHOe XpaHeHne Heobxoanmo Npouns-
BOAWUTb YNNOTHEHME rOPU3OHTarNbHbLIX MOBEPXHOCTEN WTAabenNsa n 0TKOCOB, B OCOGEHHOCTUN B
NX HUKHEN YacTu.
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NMpoTuBOAEeNCTBUE HarpeBy U CaMOBO3ropaHuro

[Ana npegynpexgeHust HarpeBaHWa M CaMOBO3ropaHusi Npu XpaHeHuu Haubonee
CKIMOHHbIX K OKUCMEHMWIO Yrnen (MOMMMO MOCIIOMHOMO M NMOBEPXHOCTHOMO YMNSIOTHEHUSA UX B
Wwrabene Anga psaoBbIX YrNen) pekoMeHayeTcs:

- BHECEHME MHIMOMTOPOB (AaHTUOKUCINIMTENEN B BMAE PacTBOPOB, BOAHbLIX 3MYNbCUNA,
CYCMEH3M UNN CyXMUX peareHToB) B npoLuecce opMupoBaHus wtabenen ¢ NOCroMHbIM n
NOBEPXHOCTHBLIM YMAOTHEHMEM YIS U C NOMOLLBIO CreLmanbHON HaCOCHOW YCTaHOBKM Ye-
pe3 Tpybbl C OTBEPCTUAMMU, NOrpy>XaemMble B LUTabenb;

- MOKPbITUE MOBEPXHOCTU WTabens cneunanbHbIMU COCTaBaMu;

- MOKPbITUE MOBEPXHOCTU WTabensa CycneH3nen raleHom U3BeCcTn B LEnsxX YMeHbLUe-
HWA neperpeBaHna WTabens (ansa LXHbIX PETMOHOB).

He ponyckaetcs:

- yCTpamBaTb B WTabensax BEHTUNALMOHHbBIE KaHamnbl UMW BbITSXKHbIE TPYObl C Lenbto
oXnaxaeHus;

- cKnagupoBsaTtb Yrofb cBexen fobblun Ha cTapble oTBanbl yrrs, nponexaswero 6o-
nee o4HOro Mecsua;

- pacnonaratb wTabenu yrnsa n Topda Hag UCTOYHUKaMK Tenna (naponpoBoabl, TPy-
GonpoBoabl ropsAYer BoAbl, KaHanbl HAarpeToro Bo3ayxa), a Takke Hag NPOSIoXKEHHbIMWN neK-
Tpokabensamm n HedpTEra3onpoBogamu;

- cMewWwunBaTb B OQHOM wWTabene yrnm pasHbix Mapok [59].

Mpn XpaHEeHMM CKMNOHHbIX K CAaMOBO3ropaHuio yrnemn HeobxogumMo nepuoamyeckn npo-
BEPATb €ro temnepartypy BHyTpu wrabens (ansa vero wrabenb AomkeH ObiTb CHAGXEH mMe-
Tannuyeckumn Tpyb6amum) M NpoBOAUTb MOHUTOPWUHI BHELIHWUX MNpu3HakoB. [1pu xpaHeHuu
YCTOMYMBbLIX K OKUCIIEHMIO YINEen U aHTpauuMTOB onpedeneHne TemnepaTtypbl Yris MOXeT
NPOUN3BOANTLCS TEPMOLLYNOM.

Mpn camoHarpeBaHum yrns B Wwrabene MoryT NpMHMMAaTbCs cnegylowme Mepbl:

- YNNOTHEHME YINA B MECTax 04aroB Harpesa;

- yoaneHue HarpeToro yrnsa us wrabens u HanpasneHne ero Ansa NCnonb30BaHUs;

- yoaneHue 3aropeBLIerocs yrnsi, NnepeHoc ero Ha OTAEeNbHY NNowanKy TOHKMM Cro-
€M, MHTEHCMBHas NONMBKa ero BOAOW A0 MOJSIHOMO TYLIEHMWs!, OTrpy3ka NOTYLLIEHHOrO Yrhs;

- IPU HEBO3MOXHOCTW yaaneHus yrna u3 wrabens unm ero oTrpysku MpUMEHSIeTCs
TYLLEHWEe OYaroB 3aropeBLUErocs yrns nytem ynnoTHEHUs NMOpPaXKeHHbIX MECT U 3anuBaHus
o4aroB BOOHOW CyCMeH3Men raweHom U3BeCTU UMK MUHUCTbIM PacTBOPOM (B HEOBXOANMbIX
crny4asix NOBEPXHOCTb WTabensa NokpbiBaeTCA CroeM rMMHAHON OoBMasku) U ApyrumMu aHTu-
nMporeHamu.

Yrnu ¢ cogepxaHuem Bnaru 6onee 6 % — 7 % v npu cogepxaHun mernoun 6onee
20 % He3aBUCMMO OT MapKW NOABEpPXKEHbI NpoMep3aHuto B WwTabene Ha rnybuny 0,5-2 m B
3aBUCMMOCTU OT KNMMaTUYECKMUX YCITOBUN.

NMpoTuBoaencTBUE CMEpP3aHuto

[Ana npegoTBpalleHns cMep3aHns yrien oCyLLEeCTBIISIOT:

- B3pbIXIIEHME BEPXHEro crnosi wrabens ¢ NoOMOLb0 MaLUMH-PLIXIIUTENEN NN OpYrnx
npucnocobneHn Ao HacTynneHnsa 3aMopO3KOB MW NOCNe 3aMOPO3KOB, eCnn TosLWMHa Npo-
Mep3aHua He npeBbicuna 100—-150 mm;

- 06paboTKy BepxHero crnos yrns OO 3aMOPO3KOB MOBEPXHOCTHO-aKTUBHbLIMU BeLle-
cTBaMu (HedTenpoaykramu, OTXo4aMu KOKCOXMMMYECKOTO M HedpTenepepabaTbiBatoLero
NPON3BOACTB) Ha rMybuHy NpomMep3aHnS.

116



UTC 37-2017

B 3aBMCMMOCTM OT €MKOCTU CKnaabl A0MKHbI OblTb 060pyAOBaHbl HEOOXOAMMBLIM KO-
NMYECTBOM MEXaHU3MOB COOTBETCTBYIOLLEN MPOU3BOAUTENBHOCTU, B TOM YUCIE KpaHamu,
ckpenepamu, katkamu, BeCamun, Hapy>XHbIM OCBELLEHNEM, NMPOTUBOMOXKAPHbLIMIU BOAOMNPOBO-
AaMy, NPoYMMN NMPOTUBOMNOXKAPHBIMU CpeAcTBamMU. BeHTUNALUMSA 3aKpbITbIX MOMELLEHUA Npu
Heo6XoOQNMOCTM B XONOAHOE BPeMs rofa MOXET OCYLLEeCTBMAATLCA C MPUMEHEHUEM Kanopu-

doepos.
2.2.4.2 OTrpyska yrnsi

OTrpyska yrns ¢ OTKpbITbIX CKIIaZoB MOXET MPOM3BOAUTLCA Kak yHMBepcarnbHbIM 060-
pyZLoBaHMeM (aKckaBaTopaMu, Morpysynkamm), Tak n cneumannanpoBaHHbIM — MNOrPy304HbI-
MK KOMMnekcamn. Norpy3oyHble KOMMIEKChl XapakTepusyrTCs BbICOKON NPOU3BOAUTENBHO-
cTbto (80 2 mMnH T/rog, unn 500 T/4) 1 NOTOMY YacTO MPUMEHSAIOTCA ANSA NOrpy3Kn yrns B Xe-
ne3Ho0pPOXHbIe BaroHbl [60].

[Morpy3oyHble KOMMMNEKCbl MOryT BKMAOYaTb B CBOM COCTaB ApOOUNbHbIE U COPTUPO-
BOYHbl€ yCcTaHOBKM (CM. 2.3.2). Ob6bl4HO 060pyAOBaHNE KOMMNEKCOB MO3BOMSAET BbINOMHUTL
crnegyrowune onepauum:

- 3arpys3Ky psiAoBOro Yrisi 3KCKaBaTopamMu C OTKPbITOrO cknaga B NpueMHbI ByHKep;

- COPTUPOBKY YrNs Ha KONMOCHUKOBOM FPOXOTE;

- ApobneHue yrns;

- AOCTaBKy Yrns HaKNOHHbIM KOHBENEPOM;

- COPTUPOBKY YrNs Ha MHEPLIMOHHOM FPOXOTE;

- MOrpy3Ky B >X€Ne3HOAOPOXKHbIE BaroHbI.

Kpome TOro, npu OTrpyske yrnsg B >Xene3HOAOPOXHble BaroHbl MOTyT NPUMEHSTLCA
MaLUMHbl Ans 064yBKM BaroHOB OT cHera u 06paboTku BaroHOB OT NPUMEpP3aHuS.

2.2.5 KoHTponb KayecTBa yrns

[laHHbIV BONPOC pacCMOTPEH B COOTBETCTBYIOLLIEM MYHKTE NPU pacCMOTPEeHUN A06bIun
yrns nog3emHbiM cnocobom (cm. 2.1.5).

2.2.6 OcyweHue, BOAOOTNUNB, BOAOOTBEAEHME U BOAOCHabXeHue

Mpn oTKpbITON pa3paboTke MoMe3HbIX UCKOMaeMblX CUCTEMA BOAOOT/IMBA COCTOUT U3
YCTPOWCTBA [ONs1 perynmpoBaHusi BHYTPUKAPbEPHOro CToKa, BOAOCOOPHMKOB, HACOCHbIX
CTaHUuMh C BOAOOTNIMBHLIMM YCTAHOBKAaMW U HarHeTaTesflbHbIMK TpybonpoBogamu. YCTpown-
CTBa AN perynupoBaHuUs BHYTPMKApbEPHOro CTOKa BKIOYAKT NPUrpy3ku And npenortepa-
LeHnsa gedopmaumin pbixnbix MOPOA Ha ydYacTkax npocavMBaHMsl NOA3EMHbIX BO4 HA OTKO-
cax, BOOOOTBOAHbIE KaHaBbl Unun Tpybbl Ans cbopa Boabl Ha BCEX YCTynax v B BblpaboTaH-
HOM MPOCTPaHCTBE M OTBOAA BOAbI BHA4ane K y4acTKOBbIM, @ 3aTEM K rnaBHbIM BOgoCOoOp-
HUKaM.

B 3aBMCMMOCTN OT MECTOMNONOXEHUS TMaBHbIX BOAOCOOPHUKOB KapbePHbIN BOAOOTNNB
pasgensieTcsi Ha OTKPbIThbIN, NOA3EMHbIM 1 KOMOWHMPOBAHHbLIN, BKITOYAKOLWMIA 3NEMEHTbI OT-
KpbITOro 1 Noa3eMHOro.

Mpn OTKPBLITOM BOAOOTNIMBE BOAOCOOPHMKM C HACOCHBIMW CTaHUMAMM pacrnonaratT Ha
CcaMbIX HU3KMX OTMEeTKax Kapbepa. BogocbopHMKM rnaBHbIX BOLOOT/IMBOB COOPYXAOTCA Mpu
nputokax Bogbl 6onee 50 M4 M paccuMTLIBAOTCS Ha NMPUEM He MeHee 3-4acoBOro Hop-
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MarnbHOro MpuUTOKa BOAbl. HacocHble cTaHuum CoopyxalT y BOOOCOOPHUKOB M obopyaytoT
BOAOOT/IMBHBIMM YCTaHOBKaMM, NPOM3BOAUTENBHOCTb KOTOPbLIX AOMKHa obecnednmBaTtb OT-
Kayky MaKCMManbHOro CyTOYHOro npuTtoka BoApbl 3a 20 4; AONOMNHUTENBHO NpeaycMaTtpuBa-
I0TCA pe3epBHble Hacockbl. B panoHax, roe npuTokM NUBHEBBLIX BOA4 MOrYT B HECKOSIbKO pa3
npeBbIWaTh HOpMarbHble, HACOCHI MaBHbIX BOAOOTIMBOB BbIMNOMHAT nnasyy4umu. Npu oT-
KPbITOM BOAOOTNMBE Ha OOBOAHEHHbIX Kapbepax NMPUMMEHSIOT B OCHOBHOM BbICOKOMPOW3BO-
ANTENbHbIE HU3KOHaNoOpHble Hacockl. HarHeTaTenbHble TpyOONpoOBOALI NPOKNaAbIBAOTCS Ha
Hepabounx 6opTax KapbepoB. B 3MMHee BpemMsa BOAOOTNIMBHbIE YCTAHOBKM, HarHeTaTerbHble
TpybonpoBoAbl, a Takke BOAOOTBOAHbLIE KaHaBbl 3aLMLLLATCA OT Nnpomep3aHus [37].

[na BogooTBoAa NPUMEHSIOTCS HACOCHbIE YCTAHOBKM C AM3ESbHBbIMWU UMW ANeKTpuye-
CKMMUK aBuratensamm, obbl4HO ocHawaeMble LeHTpobexHbIMM Hacocamu. [ogaya Boab! LieH-
TPOBEXKHLIMU HACOCaMU MOXET NpeBbIllaTh 1 Thic. M°/Y.

BogocHabxeHne B yronbHbIX pa3pesax OCyllecTBnseTcs Ang obecneveHus opolue-
HUS1 U MHBIX METOA0B NPEeAOTBPALLEHUSA 3arpsi3HEHNST aTMOCEPHOrO BO3ayxa, a Takke And
obecneyeHnss NPOTMBONOXaPHOW 3aLUNThI.

2.2.7 NMpuponooxpaHHble TEXHOSOrMKU
2.2.7.1 NMpepoTBpaLleHne 3arpasHeHns atmocdepHoro Bosayxa

OCHOBHbIM 3arpsI3HSAOWUM BeLLeCTBOM, BblbpacbiBaeMbiM B BO34yX MPU OTKPbITOM
Aobblve yrng, aBnseTcss HeopraHndeckas nbiib. 34ecb U Janee nog HeopraHNYeCKoN Mbisibo
nogpasymMmeBaeTCsa COBOKYMHOCTb TPEX BELLEeCTB:

- NbININ HEOPraHMYeCcKon ¢ cogepxaHnem KpeMHus meHee 20 %;

- NbIIX HEOPraHN4eckon ¢ cogepxaHnem kpemuus 20 % — 70 %;

- MbININ HEOPraHMYEeCcKon C coaepxaHnem kpemHust 6onee 70 %.

BbiGpocbl HeOpraHM4yeckom nbinv B atmocdepy N0 Macce MHOroKpaTHO MpEBbILAOT
BbIOPOCHI MHbIX 3arpA3HSAOLWMNX BELLECTB NpU OTKPbITON Aobblye yrnsa (kpome okcupa yrne-
poga). pn 3TOM UMEHHO HeopraHuyeckas Mbiib ABASETCA MNPOAYKTOM, 3MUCCUS KOTOPOro
HenocpeacTBeHHO OOycrnoBrneHa TeXHONOrMyeckMMmn npoueccamm [o0blun yrag. Imuccus
APYrux 3arpAsHALWLNX BewecTB (OKCMO0B a3oTa, Auokcuaa cepbl, caxu 1 T. 4.) obycnosne-
Ha cropaHuem Tonnuea B ABuratensax BHyTpeHHero cropaHus (OBC) n koTenbHbIX arperatax,
T. €. CBsiI3aHa C AeATENbHOCTLIO YHMBEpcasrbHOro obopyaoBaHUs, KOTOPOE LUMPOKO npume-
HAEeTCA 3a paMkamu yronibHon oTpacnu. CnegoBaTenbHO, B KOHTeKCTe onpeaenenuna HOT B
yronbHOM oTpacnu uenecoobpasHo paccmaTpuBaTh NMLb BbIGPOCHI HEOPraHNYECKOW MbIfn 1
abcTparmpoBaTbCs OT BbIGPOCOB NPOAYKTOB CropaHus TONnmnBea.

BbligeneHne HeopraHM4eckom nMbifiv OCYLLECTBIISIETCA Ha BCeX CTaaudax MnpousBofa-
CTBEHHOIO npouecca nNpu OTKpbITOM f0OblYe yrns — OT B6YpOB3pbIBHbLIX paboT OO OTrPy3Ku
TOBApPHOro yrns.

MeponpuaTtua no oxpaHe aTMOCHEPHOro Bo3ayxa OT BpeAHbIX BbIBPOCOB Npu OTKPbI-
Ton fo6blye yrns Noapas’gensioTca Ha npeaynpexgeHue 3arpsa3HeHust U ycTpaHeHue no-
cnencTBuin 3arpasHeHnsa. MeponpuaTua no ycTpaHeHWio NocrneacTBUiA 3arpsi3HEHUs MeHee
ahbbekTuBHbI, 6OoNnee TpygoemMkm n goporoctodawm. bonee Toro, BO MHOMMX Criydasix OHW oKa-
3bIBAlOTCA BOOOLLE HEBBLINOMHUMbLIMU, NMOCKOSbKY OTKpbITas Aobblya yrnsa OCyLlecTBnseTcs
Ha OBLIMPHBIX paspesax, KoTopble He MOryT BbITb N30NIMPOBaHbI OT aTMOcdepbl.
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MonoxutensHblM 06pa3oM Ha OxpaHy Bo3gylLHoro 6acceriHa BNUAKOT MepPOnpUATUSA
obLero xapakrtepa, B NepBylo ovepedb CBA3aHHble C yTunu3aumen oTxoaoB (cm. 2.2.7.3).
B yacTHOCTK, K TaKMM MepPONpPUSTUAM OTHOCATCA: PEKYNbTMBALMSA HapPYLUEHHbIX 3eMerb, 3a-
Knagka BblpabOTaHHOrO MNPOCTPaHCTBA, WMCMNOMb30BaHME BCKPbIWHbLIX MOPO4 B KadecTBe
CTPOMTENbHbIX MaTepuanoB. Takke ynyyleHWUo COCTOSHUA BO34yLWHOro 6accenHa cnocob-
CTBYIOT 3abnaroBpeMeHHass OpWMeHTauus YroflbHblX pas3pes3oB C y4eToOM MPUPOAHO-
KNUMaTU4eCKNX yCrnoBUin MECTHOCTU (MpeXae BCEro, po3bl BETPOB) U OOYCTPONCTBO 3aKpbl-
TbIX YrOfbHbIX CKNaaoB.

Cpeon cneumarnbHbIX MepOnpuUATUA, HENOCPeLCTBEHHO HanpaBfeHHbIX Ha npedoT-
BpalleHune 3arpAa3HeHns aTMocepHOro Bo3ayxa, BblaenaTcs:

- MeponpusaTus, npeaynpexaarmLwme obpasosaHme nbinv Nnpu BypoB3pbIBHbIX paboTax
(Kpome opoLueHus);

- OpOLLEHME;

- obecnbinueatloLLee NPoBETPBaHUE;

- 06paboTka AOPOXKHOrO NOMOTHa;

- NblNeynaBnMBaHue;

- NpefoTBpaLleHne apo3unu.

2.2.7.1.1 MeponpusaTtusa, npeaynpexaaroLme oopasoBaHume nbisiv nNpm
OypoB3pbIBHbIX paboTax

Ucnonb3oBaHue 3aboeyHOro matepuana ¢ MUHMMarnbHbIM yAeSbHbIM
nbifieobpasoBaHmMem

Mcnonb3oBaHue 3aboe4yHOro matepuana ¢ MMHUMarbHbIM yAenNbHbIM Nbineobpasosa-
HMeMm (Hanpumep, neHoreneBon 3abonkn) cnocobCTBYET COKPALLEHWNIO NbINEBbIAENEHNSA NPK
B3pbIBHbIX paboTax [61].

F'mpposabonka u rmgporeneBan 3abomnka

BHyTpeHHAs rmgpo3aborika WnypoB U CKBaXXWH OCYLLECTBISAETCA NOMELLEHNEM B HUX
cneumarnbHbIX amnyn, HanofHEHHbIX Bodon (unv renem), nMbo NonMaTUNIEHOBOrO pykasa,
AnameTp KOToporo Ha 15 mm 6onblue, Yem guameTp CKBaXXMHbI.

BHewHaa rmgposabonka Nnpon3BoguTCA NyTEM YCTAHOBKWU HaL CKBaXXMHaAMW NONMITU-
NEHOBbLIX eMKOCTeN (pykaBoB) C BOOOW (MNu renem), B3pbiBaeMblX Ha AOMNN CEeKyHO paHbLue
CKBaXXWHHbIX 3apsgoB. Obpasylowanca BoasHaa 3aBeca No3BONsSeT YMEHbLUNTb KONMYECTBO
noum B 1,52 pasa.

HanonHeHne pykaBOB BOAOW OCYLIECTBMSETCA C MOMOLLbIO MOMMBOYHOW MaLUUHbI.
Mpu pacxope Bogbl 1,0—1,5 kr/M* ropHOI Macchl KOHLIEHTPALMS NbINM B NbiNierasoBoM obna-
Ke cokpawaetca Ha 20 % — 30 %, a KonmyecTBO 06pasyroLLMXCS OKUCNOB a3oTa YMeEHbLUa-
etca B 1,5-2 pasa. Ha kaxayto U3 B3pblBaeMbIX CKBaXXUH NOMeELLLAeTCs 4O TpexX NnonumaTtune-
HOBbIX MELLKOB C BOAOW eMKOCTbo A0 150 n kaxabln.

OddekTnBHa KOMOMHMPOBaHHaAA BoasiHad 3abowka, koTopasi npeactaBnsieT cobow
o0beanHEeHNe Kak BHELLUHEN, Tak U BHYTPEeHHen 3abonku CKBaKMH. B 3uMHWMIA nepuop BO3-
MOXHO MPUMEHATb B KavyecTBe maTepuana ansa 3abovikm BogHble pactsopbl coner NaCl m
CaCl, nnun cHexxHo-negsHyo CMeCh.

[Ana ymeHblUeHns NbineBbligeNeHnsa Npy MaccoBbIX B3pbiBax UCMonb3yeTcs 3abonka
CKBaXXWH rugporenem (COCTOUT U3 aMMUAYHOWN CENUTPBI, XUAKOro ctekna v sogpl). C uenbio
NoBbILWEeHNs 3P EKTUBHOCTU NbIfiera3onoaaBeHns B COCTaB rmaporens BBoaaTcs obaBku
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MUWHeparbHbIX COMEN, CMbINTEHHbIX CUHTETUYECKUX XUPHBLIX KUCNOT M napaduHa. Mmaporenb
N3roTOBNSIOT Ha CneuManbHOM 3anpaBOYMHOM MyHKTE UMW HernocpeacTBEHHO B Gakax mallu-
Hbl, NpeaHa3Ha4YeHHON Ansi 3aMONIHEHUS! CKBAXXWH rMaporenem.

[aHHbIN BUO MeponpusSTU ABNSIETCS BecbMa 3aTpaTHbIM, MNOCKOMbKY TpebyeT 3Hauu-
TENbHOro pacxoda BOAbl UMW UCMONb30BaHUS TMAPOrens, a Takke NPUMEHEeHUst crneunanb-
HOW TeXHUKM 1 06opyaoBaHUS.

MpumeHeHne BellecTB-HENTPanu3aTopoB

[ns yMeHblUeHMs KonuyecTea obpasyloWwmnxcst Npu B3pbiBax TOKCUYHbLIX ra3oB Heob-
XOAMMO MPUMEHSITb B3PbIBAEMOE BELLECTBO C HYNEBbIM UK BGNU3KUM K HEMY KMCNOPOAHBLIM
6anaHcoM. Mpu NpyMeHeHUM B3pbiBaeMbIX BELLECTB C OTpuLaTerbHbIM GanaHcoM Ansi CHU-
XEeHUs1 3arpsisHeHnst atMocdepbl pekoMeHayeTcsl B 3ab60eyHbI MaTepuan go6aBnaTh pas-
NWYHbIE HEWTpanM3aTopbl, HanpuMep W3BECTb-NYLWOHKY. OOHaKo NpYMEHEHWe BeLLecTB-
HEeNTPanM3aTopoB NPUBOAMUT K CYLLLECTBEHHOMY YA0pPOXaHUI 3a60e4Horo MaTepuana.

2.2.7.1.2 OpoweHune

NMpeaBapuTenbHoe opolueHne paboyero yyacTtka

Mpuneratowas Kk B3pbIBHOMY 610Ky MM 3KCKaBaTOpPHOMY 3ab010 30Ha MOXET npeaBa-
pUTENBHO OpoLLAaTLCA BOAOW NS NpefoTBpaLleHns B3MeTbIBaHUA MNblnn. JTa 30Ha 3axBaTbl-
BaeT TeppUTOpPMIO Ha WnpuHy 50-60 M OT rpaHuubl B3pbiBaemoro 6noka. MpeasaputensHoe
OpoLLeHWe crieflyeT Npov3BoauTb U3 pacdeTa 8—10 n Boabl HA 1 M? MOLWAAM OpPOLLEHNS.
[na 3MMHMX yCNoBWA BMECTO BOAblI MOTYT MCMOMb30BATbCS PacTBOPbI XJIOPUCTOrO MarHus,
XNOPUCTOrO0 HaTpUsi, XNOPUCTOrO KarbLMs, KOTOpble HE 3amep3aloT nNpu Temnepatypax no
-50 °C, B 3aBMCUMOCTU OT KOHLIEHTPALUIN CONn B BOAE.

MpenBapuTenbHOE yBNaXXHEHME MaccmMBa ANs 3KCkaBaumm obecnednBaeT adpdekTuB-
HOCTb nbinierazonogasnenus go 80 % — 85 % [54].

[Ana npeoBapuTenbHOro OpPOLLEHUA (a Takke Ans TPaHCMOPTMPOBKM FOPHOW Macchl
NEHTOYHbIMWN KOHBEVEepaMmn) MoXeT MCMONb30BaTbCs NeHa [62], HO ee NpUMeHeHne Ans AaH-
HOW 3agjayn sBnseTcs ropasgo ©Oonee  [OOPOrocTosWMM MO CPaBHEHUIO C  BOAOWM
(cm. 2.1.8.1.3). C gpyro CTOPOHbI, MPUMEHEHME MNeHbl ANna nbinenogasneHnss no3sonset
CHU3UTb pacxof BoAbl [63].

MNpeaBapuTenbHoe opoLleHne OypoBbIX CKBaXXUH

BypoBble CKBaXvHbl MOryT MoABepratbCs OPOLUEHUIO BO34YLUHO-BOASIHOW CMECHHO.
B pesynbTtate atoro B npnsabonHOM NpOCTpaHCTBE CO34aeTcs BOASHOM dhaken, nepekpbl-
BalOLUMN BCHO NMOBEPXHOCTb 3abosi. CMo4veHHasas BOOOM Mbiflb BMECTe C OypOBOM MeENoYbio
BbIHOCUTCHA M3 CKBaXXWHbl M BEHTUNATOPOM MECTHOro npoBeTpMBaHWA OTOpacbiBaeTcs OT
YCTbsi CKBaXXMHbl. CUCTEMaMn OpOLLEHMSA BO34YLUHO-BOASHON CMECbi0 ocHawaeTcs pag Oy-
POBbIX CTAHKOB. [Nsi CHWXEHUs NbineobpasoBaHus MPUMEHSOT BO3AYLLIHO-3MYbCUOHHbIE
CMecu, Mnpu KOTOpbIX 3(EEKTUBHOCTbL MbiNENoA4aBneHns Bblle, YeM MpuM BO3AYLLHO-
BOASAHbIX. Bo3ayLLHO-3MYyNbCUOHHBIE CMecK 06pa3yoT Ha OCHOBE BO4OPACTBOPUMbIX Npuca-
[OK.

OpoweHue yrnsa v nycTton nopoabl

OpolleHne NpMMeHsieTCs B CreayroLwmnx cnyyasx:

- npu BypoB3pbIBHbIX paboTax;

- PY BbIEMOYHO-NOrPY304HbIX paboTax;

- NpW TPaAHCNOPTUPOBKE YrNs aBTOMOBUITbHBIM TPAHCNOPTOM (OPOLLAKTCA JOPOrk);
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- NPV TPaAHCMOPTUPOBKE YNt KOHBENEPHbLIM TPAHCNOPTOM;

- Npu oTBanoobpasoBaHM (OPOLLAKOTCHA AOPOrN).

OhheKTUBHBIMN NHCTPYMEHTAMM ANSA OPOLLEHUS ABMASIOTCS:

- TMAPOMOHUTOPHO-HACOCHbIE YCTAHOBKM;

- OpocUTENbHbIE, pacnbiNnTENbHbIE, 4OXAEBaNbHbIE YCTAHOBKMY;

- OPOCUTENBHO-BEHTUNALMNOHHbIE YCTAHOBKN.

MOpPOMOHUTOPHO-HACOCHbIE YCTAHOBKM CO34atoT NOTOK BoAbl. OHKM BKIKOYAKOT rMapo-
MOHUTOP M Hacoc. BMecTo rmgpoOMOHMTOpPa MOryT UCMONb30BaTbCA BOAOMETHbIE CTBOSbI
pPasnMYyHOM KOHCTPYKUUK (B TOM 4YMUCrEe MOXapHble). B pasnnMyHbIX YCNOBUAX UCNONb3YHTCA
rmgponoesaa, crneuuanbHble NOMIMBOYHbIE MalLUMHbI, CTauMOHapHble M MOMyCTaLMOHapPHbIE
rMOPOMOHUTOPHbIE YCTaHOBKW. [maponoesn COCTOUT U3 FIOKOMOTMBA, XENe3HOAOPOXHbIX
uncTepH n nnatgopmbl. Ha nnatgopme CMOHTUPOBaHbI OPOCUTENbHbIE YCTAHOBKM UIK Tna-
poMOHUTOPbLI. CneuunanbHble NOSIMBOYHbIE MAaLUMHBI NPEeACTaBnsioT cobOM OpOCUTENbHbIE
YCTaHOBKW, NOCTAaBSIEHHbIE HA LWACC aBTOCaMocBana.

OpocutenbHble, pacnbiUTENbHbIE, AOXKAEBANbHbIE YCTAHOBKM pa3dpbi3rMBatoT BOAY
Ha onpeaeneHHy Tepputopmto. CucteMammn opoLLEHMS], OCHOBaAHHbIMU Ha 3TUX YyCTaHOBKaX,
OCHaLLlalTCsl POTOPHbIE 3KCKaBaTOPbI.

BosgylwHo-BogsHble CTpyn MOryT ObiTb CO34aHbl C  MOMOLLBD  OpPOCUTENBHO-
BEHTUMSAUMOHHBLIX YCTAHOBOK U TypbopeakTUBHbBIX ABUraTenen, CMOHTUPOBAHHbIX Ha Xe-
Ne3HOAOPOXHOM nNnatgopmMe Mnm aBToMobunbHOM waccu. MNpun ncnonb3oBaHun Typbopeak-
TMBHbIX ABUraTenen sBoga nogaetca no Tpybam, pacnosioXeHHbIM Mo NepMMeTpPy conna aABu-
ratensi. OCHOBHbIMM HegOCTaTKaMM UCMONb30BaHMs TypbopeakTUBHbIX ABUraTenemn aBnsawT-
cs: OonbLUOM pacxod ropryero, BbigeneHne 60nbLIOro KONMMYEeCcTBO OKCuaa yrrepoga 3a
CYET HEMOJHOro CropaHnsa TOMNnBa, HanM4yme LWyma BbICOKMUX YPOBHEMN.

MOpPOMOHUTOPHO-HACOCHbIE YCTAHOBKM MPUMEHSIOTCA AN OPOLUEHUS B30OPBaHHOM
rOPHOM MaccCbl B 3KCKaBaTOPHbIX 3a604X.

OpocnTenbHO-BEHTUNSALMOHHbIE YCTAHOBKM MPUMEHSIIOTCS ANs:

- NoAaBneHWs NbinerasoBoro obnaka nocne NpoBeAeHNs B3pbIBa;

- OpPOLLEHNS B3OPBAHHOW FOPHOM MacChl B 3KCKaBaTOPHbIX 3ab0sX.

OpocutenbHble, pacnbiNUTENbHbIE, OOXAEBaNbHble U MAPOMOHUTOPHO-HACOCHbIE
YCTaHOBKWN NPUMEHSAOTCA ANS:

- OPOLUEHUNS B3OPBAHHOW rOPHOM MacChl B 3KCKaBaTOPHbIX 3a604X;

- opoLueHus asTogopor (cMm. 2.2.7.1.4);

- OPOLLEHUA YIAs Ha NEHTOYHbIX KOHBEWepax, a Takke npu pasrpyske aBTocamMocBa-
NOB U >X€Ne3HOAOPOXHbIX BaroHOB;

- OPOLUEHUS NYCTOMN Nopoabl Npu oTBanoobpasoBaHuu (cm. 2.2.7.1.6).

MoBbICUTb 3P EKTUBHOCTL OPOLUEHNS U YBIAXHEHUSI MOXHO 3a CYET MPUMEHEHUS
pacTBOPOB MOBEPXHOCTHO-aKTUBHbLIX BELLECTB, HO UX NPUMEHEHMEe AN LaHHOW 3agayun siB-
nsietcs ropa3go 6onee 4OPOroCToAWMM NO CPABHEHUIO C BOAOMW.

B npouecce gobblun yrns OTKPbITbIM CNOCOOOM 3PEKTUBHOCTL MblNIENOAaBEHUSA
AaHHbIM cnocobom gocturaet [54]:

- 0,85-0,9 npu B3pbIBHbIX paboTax;

- 0,8-0,85 npu BLIEMOYHO-NOrPY304HbLIX paboTax;

- 0,5-1,0 npn rmgpoobecnbinuBaHnn astogopor (0,5—-0,7 onst HEXECTKOro NoKpbITUSA,
0,95-1,0 ons TBEPAOro NOKpbITUS);
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- 0,85-0,9 npu rmgpoobecnbiniMBaHMM KOHBENEPOB, Y3r0B MOrpPy3kM Yrns U NOBEPXHO-
CTW OTBasnoBs.

2.2.7.1.3 O6ecnbinuBarLlee NnpoBeTpuBaHue

ObecnbinvBatowee NpPoBETPMBaHNE NPOU3BOAUTCHA BEHTUNALMOHHBIMU YCTaHOBKaMM
MECTHOro NPOBETPUBAHUSA UM BEHTUNATOPHO-OPOCUTESNBHBIMU YCTaHOBKaAMU MpU BbleMOY-
HO-MOrpy304HbIX paboTax. [Ona npoBeTpuBaHUS MOryT MNPUMEHSTbCA YycTaHoBKM [1BY-6,
YMI1-1A, YBY Kak B cTaunmoHapHOM UCMOSTHEHUN, TaK U Ha LLacCcu aBTocamMoCBaroB.

2.2.7.1.4 O6paboTKka AOPOXKHOro NONOTHA

Ana npegynpexaeHvs nbineBblAeNeHnsa Ha aBTogoporax U nogasneHns nblnv npyume-
HAIT cnegyroLme cnocoobl:

- OpoLUEeHNe Jopor BOAOW;

- OpOLLEHNE pacTBOpaMN U MaTepuanamMmm, CBSA3bIBalOLLMMW MbifIEBbIE YaCTULbI.

[Ansa CHWXeHNs 3anblfIEHHOCTN OT aBTOMOOUNBHOM JOPOrK 06bIMHO MCMONB3YOT BOAY.
OpolueHne Jopor BOAOW MOXET OCYLLEeCTBASATLCA NOSIMBOYHbIMM MalLMHaAMU UK 13 cneyu-
anbHbIX BOAONPOBOAOB. MONMBOYHBIE MALUWHBI KOMMMEKTYOTCA 00bl4HO Ha 6ase TpakTopoB
nUnn aBTocamocBaroB. B 4acTHOCTU, NPUMEHSAIOTCA Takue NofnuBHble MaluHbl. [lonvBka aB-
TOAOPOr MOXeT OCYLLEeCTBAATLCA U C MOMOLLBbI (POPCYHOK OT CTauMOHapHbIX BOAOBOLOB,
NPOJSIOXKEHHBbIX BAOSb Jopork. Takon cnocob yBnaxHeHus LenecoobpaseH Ha goporax B 30-
Hax Kapbepa, He NoABEPXKEHHbIX BUSIHUIO B3PbIBOB.

O heKTMBHOCTL NCNONb30BaHMSA BOAblI OrpaHMYeHa u3-3a OGbICTPOro BbICbIXaHUA O0-
poru: 3awnTHoe aencteue npm Temnepatype 15° C — 27° C coctaBnseT mMeHee 4aca. [lo-
nMBKka aBTOMOOMNBHOW OOPOrKM BOAOW CBsi3aHa CO 3HAYMTENbHbIMKU 3aTpaTamu. Yacrasa no-
nvBKa paspyLlaeT NofioTHO JOPOrM MU YMeHbLUAeT CPOK ero criybbl, YTO NPUBOAUT K Npex-
AEBPEMEHHOMY M3HOCY MaTepuanbHOW YacTu aBTOMOBUIEN, YBENMYEHNIO TOPMO3HOIO MyTu
N 3HAYUTENBbHOMY CHWKEHWUIO CKOPOCTU ABUXKEHUA aBTOMObunen.

[ns 6opbbbl C BETPOBOM 3p0O3MEN TaKKe NPUMEHSAETCS yTpaMboBbIBaHME N OpOLLEHNE
Ncnonb3yeMblX KapbepHbIM TpaHcnopTom gopor. Kpome Toro, BO BpeMsi CUMbHbLIX NOPbLIBOB
BETpa TPaHCMOPTMPOBKa BCKPbILHbLIX MOPOA M NPOAYKTOB oboralieHns MOXeT npuocTaHaB-
nuBaTbCs [64].

2.2.7.1.5 NbineynasnusaHue

MeineynaBnuBaHne NPUMEHSIETCS Ha CTaauUsX:

- 6ypoB3pbIBHbIX paboT;

- BbIEMOYHO-MOrPYy304HbIX paborT;

- NPY TPAHCMNOPTUPOBKE Yrisi KOHBENEPHBIM CNIOCOBOM.

MbineynaBnuBaoLWLMMN YyCTAaHOBKaMM OCHalLaTcs OypoBble CTaHKW, POTOPHbIE JKC-
KaBaTopbl N NEHTOYHbIE KOHBENEPDI.
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B TexHuke nbineynasnuBaHus npuMmeHseTca 60nbLIoe YMCno annapaToB pasfUYHOro
NpUHUMNa OeNCTBUS, B OCHOBY KrlaccudurKkaumm KOTOPbIX MOMOXEHbl CUIbl, 4EUCTBYOLWNE Ha
NbINIMHKX 1 oTAendAowWwme Ux oT NoToka-Hocutens. Mo NpuHUUNYy OenCTBUA OHU pasgensoTcs
Ha cnefyowmne Buapl:

- MexaHuyeckne obecnbinMBaloLne yCTPOMCTBA, B KOTOPbIX Mblflb OTAENSAETCA MoA
CUIOW TSXXeCTN (OcaamnTenbHble Kamepsbl);

- YCTPONCTBA, B KOTOPbIX OTAENEeHME NbINN NPOUCXOAUT 3a CYET CUI MHEPLUN U LIEH-
TPOOEXHbLIX CUN (MHEPLIMOHHbIE, Xallto3UNHbIE MbIIeYNOBUTENN, LMKIOHbI);

- MOKpbl€ MbIfeynoBUTENN, B KOTOPbIX TBepAble YacTuubl B rasoobpasHon cpene
yNaBnnBatoTCH XUOKOCTbIO (TPYObl BEHTYPUW, POTOKNOHbI, MPOMbIBHbIE KaMepbl, CKpy66epbl);

- NEeHHble annaparTbl;

- obecnbinuBaroLLmMe yCTpOMUCTBA C (PUMbTpyOWMM MatepuanoMm (TKaHeBble uiib-

Tpbl);

- aneKkTpu4yeckne obecnbinnaBatoLLmne yCTponcTaa (aNekTpodunbTpbl).

B ocaguTenbHbIX KaMmepax Nbifb BbiNagaeT nog AeCTBUEM CUMbl TSXKECTU Npu cyLle-
CTBEHHOM YMEHbLUEHUN CKOPOCTU MbIIEBOro NOTOKa. B TakMx annapaTtax TOHKWe dpakumm
Nbif He 3a4epXXNBAIOTCH, MOITOMY OHU XapaKTEPU3YKTCHA HU3KON 3(PEKTUBHOCTLIO NblNe-
yoaneHusa (B cpegHem 30 % — 40 %, pexe — o 60 % [65]). Kpome TOro, oHvM rpoMo3aku U
CNOXHbl ANA o4ncTku. MoaToMy NbineocaguTenbHble Kamepbl MPUMEHSIIOTCS TOMbKO B Kave-
CTBE annapaTtoB NpeaBapuUTENbHOW OYMCTKUM, OCOBEHHO MpW BbICOKOM HayasribHOW KOHLEH-
Tpaumm NbiAn (MOCKOSbKY HE UMEKOT OrpaHNYEHMI MO 3anbINIEHHOCTU rasa).

MHepumMOHHbIE NbIfNeyNIOBUTENN OCHOBAaHbI Ha PE3KOM M3MEHEHUU HanpaBneHns OBu-
XXEHWs1 NbINEeBOro NOToka, B pesynbTaTe Yero 4YacTuubl Mblfiv CONMpuUKacarTcs C NOBEPXHO-
CTSAMU OCaXOeHUs, TEPSIOT CKOPOCTb W BbiNadatT U3 ra3oBoro notoka. Vx nucnonb3ytoT ons
OYUCTKM rasa OT KPYMHbIX YacTUL, NMbIfIN U yCTaHaBNUBAOT Nepes annapartamMmm TOHKOW O4MCT-
Kn.

XKantosuiiHble nbineynoBuTeny obbIYHO NMPUMEHSIIOT ANA ynaBnMBaHMA YacTuy Nbinv
kpynHee 100 MKm . HecMoTpsi Ha NPOCTOTY KOHCTPYKLUW U CPaBHUTENbHO C ApyrmMu anna-
paTamu HeGONbLUYD CTOMMOCTb 3TUM MblNeynoBUTeNamM HeobxogmMma AONOMNHUTENbHANA CTY-
NeHb OYUCTKK, KaK NpaBuIio UMKNOH. Kpome Toro, OHM XxapakTepuayrTcst MHTEHCUBHbIM U3HO-
COM NNacTUH U LeMeHTaumen NbineBbiX YacTuL Ha NracTUHax.

LleHTpobexHble obecnbinmBatolimMe yCTpoOUCTBa (LMKNOHbI) OCHOBAHbl Ha AENCTBUU
ueHTpobexxHon cunbl Ha Yactuuy. CywHOCTb LMKMOHHOro crnocoba nbineynaBnMBaHus 3a-
KniovaeTcsa B TOM, YTO 3anbifieHHbIN a3 BBOAAT B Hanpasnstwouwee (3akpydvsatroLiee)
YCTPOWCTBO, B KOTOPOM OH NpuobpeTaeT BpallaTeNibHOE UM BUXPEBOE ABMXEHME U nepe-
MeLlaeTcs Mo HMCXoasen cnupanu. TBepable YacTuubl, B3BELEeHHblIe B NOTOKe, NO4 Ael-
CTBMEM LIEHTPOOEXKHOM CUMNbI OBUKYTCS K CTEHKE KOpMnyca LMKIOHA, CNyCKarTCsl N0 HEW BHU3
N BbIBOOATCH U3 annapaTa Yepes pasrpy304Hoe YCTPOMCTBO (LUM03), He nmponyckatoLlee ras.
[BVXeHNe O4YULLLEHHOrO MOTOKa NpeobpasyeTcs BHYTPU LUUKIIOHA BO BHYTPEHHWU BOCXOAOs-
LM BMXPb, KOTOPbIN BbIBOAUTCS Yepe3 BbIXJSIONHOW naTpybok. MNpenmyLecTBomM LMKIOHHOIO
cnocoba sBnseTca yCToMYnBOCTb paboTbl LUMKIIOHA NPU OTHOCUTESNBHO BbICOKOM KOHLIEHTpa-
UUK NbinM 1 NpueMnemMon 3eKTUBHOCTM Nbineyaanenuns (4o 60 % — 95 % [66]). LimknoH-
HbIi cnoco® NbinieyganeHus sSBnsieTcs OAHMM M3 caMbiX pacnpocTpaHeHHbiX. OgHako Yyactu-
Ubl pa3amMepoM MeHblUe 5 MKM yrnaBfvMBatoTCS LIMKITOHOM M0XO.

B uenom adpdeKkTMBHOCTbL MNblNenoaaBneHus MOKPbIMU MbINeynoBUTENSMN COCTaBNA-
eT 85 % — 95 % [65] (pexe — go 99 % [66]). K uscny annapaTtoB MOKPOro nblfeyaaneHus
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OTHOCATCSA POTOKIOHbLI U TPYObI (Ckpy66epbl) BeHTypn. POTOKNOH — YCTPONCTBO, B KOTOPOM
nblfieynoBUTENb CKOMMOHOBAH B OAHOM Oroke ¢ LeHTpobexXHbIM BEHTUNATOPOM. B aTom an-
naparte ras npoxoauT 4vepes Lenesble KaHanbl (MMnennepbl), 06pa3oBaHHbIE M3OTHYTHIMK
nonaTtkamu, HWXKHASA YacTb KOTOPbIX OnyLlleHa B XuakocTb. [1pu 3TOM co3gaeTcs 3aBeca U3
Kanenb pasbpbl3rMBaemMon Xunakoctn. B aTon 3aBece ras oxnaxgaeTcsa M ovmaeTcs oT Mbl-
nn.

M3 MOKpbIX annapatoB OTHOCUTENbHO 3PMEKTUBHBLIM SABNAETCS CKOPOCTHOW TypOy-
NEeHTHbIN NpoMbiBaTens — Tpyba BeHTypu. B ropnoBuHy Tpybbl nogaeTcs TOHKOpACMbIfeH-
Hasa BoAda. BbicokMe ckopoCTM rasa B 3TOM YacTu Tpybbl CNOCOBCTBYIOT TOHKOMY M3Merbye-
HWIO BOAbI, MENKME KanenbKn KOTOPOW ABMXKYTCA CO CKOPOCTSAMMU, OMeHb OM3KMMU K CKOPO-
CTSIM NbINEBbIX YacTuy,. ATo obecneynBaeT BbICOKMI 3hdeKkT 3axBaTa U CMadMBaHusA Nbine-
BbIX YacTuy,. B auddysope npomcxoaut agnabatnyeckoe paclimpeHme CMecu, 3a CHeT Yero
TemnepaTypa ee pe3ko nagaeT, NPOUCXOaUT KOHAEHCaUMsa NapoB Briarm Ha NOBEpPXHOCTU Ya-
CTuU, KoTopble 06beANHSAIOTCS B arperathl U BbiNadatoT U3 NOTOKa NOA AEWCTBUEM CUMbl TS-
XecTu B LeHTpobexHoM umknoHe. Ckpybbep BeHTypu MoxeT paboTatb Ha 060pOTHOM BOAE,
OH Marnou4yyBCTBUTESNEH K KonebaHnam napameTpoB rasos.

[ocTtaTtoyHO BbICOKOM 3(PEKTMBHOCTBIO OYMCTKM ra3oB OT MNbiM 06nagatT NEHHble
annapartbl (Mx adpdeKkTMBHOCTL gocTuraet 92 % — 99 % [65]). MpuHuUMn paboTbl NeHHbIX an-
napaToB 3aKniyaeTcs B CriedyloLlem: ecnm Yyepes Criorm BoAbl, NOCTyNawLen Ha gblpyaTyto
Unu wenesyl pelleTky, OyaeT npoxoanTb ra3 B HanpaBfeHuuM CHU3Y BBEPX, U3 CNosi BOAbl
Oynet obpa3oBbIBaTbCS MNeHa, COCTOoSALAn U3 Ny3blpbKOB rasa 1 kanenek sogbl. B Takon neHe
ra3 UHTEHCMBHO NepemMeLInBaeTCa C Kanenbkamu Xmnakoctn. OxnaxaeHue rasa, oumMcTka ero
OT MbISIM N KanenbHbIX NPUMEcen, a Takke NornoweHne ra3oobpasHbIX KOMMIOHEHTOB NPOUC-
XoaaT 6onee ahdeKTMBHO, YEM B annaparax C UCMNONb30BaHMEM XUAKOCTU. [1eHHble anna-
paTbl SBRAIOTCA Gonee AOPOroCTOAWLMMU MO CPABHEHUIO C anbTepHaTUBHbIMKU crnocobamum
nbineynasnuBaHus.

Hanbonbwen a(ppeKkTMBHOCTBIO OYUCTKN OT NPOMBILLSIEHHON NbIM 0bnagarT TKaHe-
Bble unbTpbl. TKaHeBble bunbTpbl paboTalT Ha MCNOMb30BaAHUM CUN UHEPLUKX, aare3nn mn
OpoyHoBckon anddpysmun. Ma3oBbin NOTOK, ABUrasiCb CKBO3b hUIbTp, ormbaeT BOMOKHA, a
KPYMHbI€ 4YacTuLbl NO MHEPLMU OBUXKYTCHA NPSAMO, CTaNKnMBalTCA C BOJIOKHOM M OCTaOTCS Ha
HeMm. bonee mernkue yYacTuubl NpU NPoxoAke Yepes puUNbTP 3auennsaTcs, Npununasl K Bo-
NOKHaM TKaHu 1 OPYrMM YacTuuam, OCeBLUMM Ha HUX. [py Hanuunm anekTpuyecknx 3apsaos
Ha NOBEPXHOCTU YacTUL, AENCTBYIOT ANEeKTpuyeckme cunbl. B TkaHeBbIxX unbTpax obpasyeT-
CSs1 CNON OCEBLUEN NbININ HA NOBEPXHOCTN PUNbTPOBANbHOIO MaTepuana, 4to NpMBOAUT K He-
NPEepPbLIBHOMY YBESIMYEHUIO a3pPOAMHAMUYECKOTO COMPOTUBMEHUS, CHMXKAA MPOMYCKHYK Cno-
COBHOCTb punbTpa. Ona OYMCTKM TKaHW OT MblM NpeayCMOTPEHa ee pereHepauus nytem
BCTPSAXMBAHMS UM NPOAYBKM MaTepmana. MaBHbIM JOCTOMHCTBOM 3TUX (PUNbTPOB SIBNSET-
cs Bbicokasi cteneHb (99 % u 6onee [65]) 04UCTKM, HO OHM TPOMO3OKN U MeTannoemku. Npo-
MbILUSIEHHbIE TKAHEBbIE MNblNieynoBuTeNn 0bbIYHO nmetoT hopmy bapabaHa, 06TAHYTOro Tka-
HblO, MaTepyaTbIX PYKaBOB UM KapMaHoB, paboTatowmx napannensHo. GunbTpyoLLyio posib
MOTYT BbIMOMHATL Pa3fMYHOro BuAa TKaHW (LWEePCTb, OAKPOH, HUTPOH, CTEKNOBOSIOKHO, Me-
TannoTKaHb) UK KapTOH.

Mpouecc anekTpocTaTMYECKOro OCaXKAeHNS B3BELLEHHbIX 3apsKEHHbIX YacTuL, B dnekK-
TPOUIbTPE 3aKkNyaeTca B UX MEepeMeLLeHMn B SNEKTPUYECKOM Moflie U OCaxAeHUn Ha
anektpoge. NpenmyLLecTBOM anekTpoUnNbTPOB ABMSETCA BO3SMOXHOCTb MOMy4YeHns Niobon
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cteneHn ouncTtkun (8o 99 % un 6onee [66]), HO OHN XapaKTEPU3YIOTCHA BbICOKOW CTOMMOCTbLIO U
6onbwmMn pasamepamu. Kpome Toro, OHM HENPUrogHbl ANS yraBMBaHNA B3PbIBYATON MbIfN.

Tabnuuya 13 — YcpeaHeHHble nokasaTtenu paboTbl NbifieynaBnmBaroLmx annapaTos [65]

3anblneHHOCTb ra3oB | Pasmep ocaxaae- | 3 deKkTUBHOCTb Mblrie-
MNbineynosutenu 3
Ha BxoAe, Kr/m MbIX YacTuLl, MKM ynaenmeanus, %
OcagutenbHble kKaMmepbl He orpaHudeHna Bbonee 100 30-40
LINKnoHsbI o 400 Bonee 10 70-95
Mokpble nbineynosuTenmu o 50 bonee 2 85-95
[MeHHble annapaThl Jo 300 Bonee 0,5 95-99
PunbTpbl pyKaBHble Ho 20 Bornee 1 98-99
OnekTpodunbTpbl o 50 Bonee 0,05 [o 99,9

MbineynaBnueaHne NpoucxoamnT 0BbIYHO B HECKOSbKO CTaguin: Ha NepBOW ynasBnuBa-
eTca KpynHas BypoBas Menoyb; Ha BTOpOM — rpyboauncrnepcHas nbisib, a Ha TpeTben — TOH-
KogucnepcHas nbiib (MmeHee 10 Mkm).

Hanpumep, nbineynaenmeatollee yctponctso dyposoro ctaHka CBLU-200 Bknwouvaet
nblneocaguTenbHy0 Kamepy, LMKIOHbI, pykaBHbIn unbtp. Ha 6ypoBbix ctaHkax CBLU-2M B
KayecTBe TpeTben CTyneHn ncnonbsyerca Tpyba BeHTypu 1 LMKIOHbI. B cTaHKkax wapolley-
HOro 1 NMHEBMOYAAPHOro BypeHnsa NCNoSb3YyTCS YCTAHOBKU C BbICOKOA((PEKTUBHBLIM TKaHe-
BbIM OUABTPOM.

[Ana ctaHkoB nHeBmMoyaapHoro OypeHus Tuna BMK paspaboTtaHa nbinieynasnueato-
wagq ycraHoska YII1-5. YcTtaHoBKa UMeeT 4 CTyNneHn OYUCTKM U COCTOUT U3 NbINIENPUEMHUKA,
OyHKepa AN OTAEeNbHbIX KPYMNHbIX (opakumini, rpynnoBOro LUKIIoHa, rmapaBiMyeckoro ocagu-
Tens Ans ynasnuBaHWs TOHKOAMCNEPCHOW MNbININ U BEHTUMASTOPA BbICOKOro AasneHus. [pu
HayanbHOW KOHUeHTpauuu nbinn okono 400 rim® KO3 PULMEHT MbINIEOYNCTKN COCTaBnsieT
99,9 %.

PUNbTPOBEHTUNSALUMOHHbIE YCTAHOBKM POTOPHbBIX 3KCKaBaTOPOB BKMOYAKT (PUNbTPLI,
KOHOVLUMOHEPLI M UuKIOoHbI. CucTeMa Cyxoro nbifieynaBfiMBaHUS JIEHTOYHOrO KOHBerepa
BKMNtOYAET LUMKITOHbI.

2.2.7.1.6 NpepoTBpaLleHne 3po3nmu

MbINAWMMM NOBEPXHOCTAMM Ha YrofibHbIX paspesax, Hapsiay ¢ paboummmn nnowsagka-
MW 1 aBTO4OPOramMu, SBMSKTCS NOBEPXHOCTM OTBANOB U cknadbl. [1ns CHUXEHUS NblnieHuns, a
Takke Ana 6opbbbl C 9p0O3Men 3TUX NOBEPXHOCTEN MPUMEHAOT XMMUYeckne n buonoruye-
CKne MeToabl.

XumMunyeckme metoabl

B uenax nbinenogaBneHns Ha OTBanax, XBOCTOXpaHUNMLWAX U ckragax Heobxoammo
noaaepXmBaTb BNaXHOCTb BEPXHErO Crosi MbiMsWMX NOBEPXHOCTEN, NPU KOTOPOW YPOBEHb
nbineBblgeneHms 0yaeT HecywecTBeHHbIM. [Nns peleHns 3Ton 3agadn NPUMEHSIOT Te Xe
MeToAbl, YTO U nNpu obpaboTke aBTOOOPOTr:

- OpOLLEHNEe BOAOW;

- 0bpaboTKa NbINecBA3yLLNMN BELLeCTBaMMU.

OpolleHne BOAOW OKasbiBaeT Ha NpPOLECC MblNieBblAENEHNA KPpaTKOBPEMEHHOE AeNn-
cTBME.
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B kayecTBe NbiNecBA3yoLWMX BELWECTB MOryT UCMOMb30BaTbCS OTXO4bl MPON3BOACTBA
OpraHu4yecknx BeLLecTB, NONMMMepHble MaTepuanel (Hanpumep, NUrHocynbMar), cyrbPUTHO-
cnupToBada Gapaa, naTekcbl, peareHTbl B TBEPAOM BUAE U B BUAE XXUAKOCTEN (XNOPUCTLIN
HaTpPUKM 1 KanbUW, NONUakpunamua, Xnuakoe CTekno).

OpHako 3T BellecTBa NPUMEHSAIOTCA KpalHe pefko, MOCKOMbKY OHM ABNsA0TCs 6onee
AOPOroCToALLMMM MO CPaBHEHUIO ¢ BOAOW. Kpome Toro, ux npuMeHeHne crnocobeTByeT Kop-
po3un MeTanna u NpMBOAUT K BTOPUYHOMY 3arpsi3HEHNI0O — POPMUPOBAHUIO 3arpsi3HEHHbIX
CTOYHbIX BOA U BblOENEHNIO BPeLHbIX NapoB.

Buonorunyeckue metoabl

MepcnekTuBHBIM CNOCOOOM NpeaoTBpaLleHUs Nblieobpa3oBaHnsa ABNAETCS 03ereHe-
H1e Hepabounx nnowagen (B Tom ymcne gamb XBOCTOXPaHUMULL, LLNIAaMOBbLIX OTCTONHUKOB).
HecmoTpsa Ha 3HauMTENbHYIO TPYAOEMKOCTb 3TOr0 MeToa, OH obecnevmBaeT BbICOKY 3d-
GEKTUBHOCTb U MPOAOIMKUTENBHOCTL Mblne3awmnTbl. Handonee apdekTMBHbIM, BLICTPLIM U
AeweBbiM cnocobom 3aLmThl OTBANOB OT MbIfIEHNSA SBMASIETCA rMAPONOCEB TpaB C MOMOLLbIO
cMecu, cnyxatlen ogHOBPEMEHHO U nNUTaTenbHON Cpeaon ANA CEMAH U 3aLLUMTHOW MIEHKOWN,
npenaTcTBYOLLEN MblneobpasoBaHuto. CMecb HAHOCUTCS NPU MOMOLLM MOSIMBOYHON Mallu-
Hbl, NepeobopyaoBaHHON Ans rmgponocesa. Npu pelweHnn gaHHOW 3ag4ayn rmgponoceB Mo-
XeT OOMONHATLCA MyNbYMpoBaHNEM (Tak Ha3blBaemMoe rmapomMyribunBaHume).

Cpok genctena npoTMBO3PO3MOHHBIX KOMMMEKCOB 0BbIMHO cocTaBndeT 3—6 mec. [67],
HO MHOrga MoXeT gocturaTtb 36 Mec.

2.2.7.2 OYyucTKa CTOYHbIX BOA

Mpwn pobblye yrns oTKpbITbIM CNOCOB6OM 06pa3yoTcs cnefyolime Buabl CTOYHbIX BOA:

- KapbepHble (bopMUPYIOTCA HEMOCPEACTBEHHO B NpoLecce NpoM3BOACTBEHHOMO NpPo-
uecca);

- XO3AMNCTBEHHO-ObITOBLIE ((POPMUPYHOTCA B aAMUHUCTPATMBHO-ObLITOBLIX KOpnycax);

- NNBHEBbIE U NPOU3BOLCTBEHHbIE ((POPMUPYIOTCA Ha TEPPUTOPUM NPON3BOACTBEHHOM
naowaaKkm).

Cnocobbl 04YMCTKM 3aBUCAT OT cocTaBa CTOYHbIX BOA M TpeboBaHUW Ha cbpoc B BOA-
HbI OOBbEKT UM nepegady Ha ucnosibdoBaHue. O4vnlleHHas Boda YaCTUYHO MCMNOSb3yeTcs
AN TEXHONOMMYECKUX HyX4 npeanpuatna (Ha obecnbinnBaHue), HEUCNOSb30BaHHAs OTBO-
ANTCSA B PEKN UIN UHblE BOAHbIE OOBHEKTHI.

CxeMbl OYUCTKU KapbepHbIX BOA,

[na o4nMCTKM KapbepHbIX BOA, Kak NpaBwUIiO, UCMOMb3yeTCcsd MexaHu4yeckasi ovucTka
CTOYHbIX BOA Ha y4YacTKax OTKPbITbIX FOPHbIX paboT (pa3pesbl). [JaHHaa cxema aHanormyHa
cxeme, NCNonb3yemMon ANs OYUCTKM WaxTHbIX Bog (CM. 2.1.8.2.3), 3@ TEM UCKIOYEHNEM, YTO
Ha cTaguu npenBapuTENnbHOrO OTCTaMBaHUA NPUMEHSIOTCA HE LWaxTHble BOAOCOOPHUKM, a
3ymMndbl. Takke oTNuYnemM SBNAETCs TO, YTO NPU OTKPbITOM J0ObIYe yrns nNpyabl-OTCTONHUKA
MOXXHO yCTpamBaTb HENOCPEACTBEHHO B NPOCTPAHCTBE YrofibHOro paspesa npu Hanuymm co-
OTBETCTBYIOLLEro paspeLleHus.

B psage cnyyaes, koraa accumMmnupyrowaa cnocobHOCTb BOAHbLIX OOBEKTOB McYepnbl-
BaeTCcs npeanpusaTUSMAU, PacnofioXeHHbIMU BbILE M HUXE NO TEYEHWU0, a Takke ecrim 310
No3BOJSIIET 9KOHOMMKA NPeanpuUATUN NN UMEKTCA OONONHUTENbHbIE MepPbl rOCYyAapCTBEH-
HOW NOJAEPXKN, TO MOXeT OblTb peanu3oBaHa (PU3MKo-XMMMYyeckas JOOYNCTKA CTOYHbIX BOA
(cm. 2.1.8.2.3).
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ToOHKasi OYMCTKa CTOYHbIX BOA, OCHOBAHHas Ha UCMNOSb30BaHUN NOHOOOMEHHbLIX UMK
MeMOpaHHbIX TEXHOSOMMIN, KpanHe PeaKko MPUMEHSIETCS Ha nNpeanpuatusx no fobbiye yrns
OTKPbITbIM CMOCOB0OM M3-3a XKECTKUX TpeboBaHW K Ka4yecTBY UCXOOHOW BOAbI, BbICOKOM CTO-
NMOCTU NPUMEHEHNS KUCIOT U LUEeoYen AN NpoOMbIBKA U 3HAUYUTENbHbIX 00 beMOB 06pa3o-
BaHUSA CTOYHbIX BOA.

McnonHeHne OYMCTHBIX COOPYXKEHUI MOXET ObiTb CTauMOHapPHbLIM (B 34aHUN) UK ne-
pedBUXHbIM (B KOHTeiHepax). Mpu nponssoauTensHocTn 6onee 50—100 M3y uenecoobpas-
HO BO3BOAUTb OYUCTHbLIE COOPYXXEHNSA B 34aHUN.

CxeMbl OYUCTKN XO3ANCTBEHHO-ObLITOBLIX BOA,

CocTaB X039MCTBEHHO-ObITOBbIX CTOYHbLIX BOA MpW OOObIYE Yrisi CXOX CO CTOYHbIMM
BOOAMW, MPUHUMAEMbIMM B LIEHTPANM30BaHHbIE CUCTEMbl BOAOOTBEAEHUSI HACENEHHbIX
nyHkToB (LUCB). B aToM cBA3K, Kak npaBumnio, npegycMmatpuBaeTcs BbirpebHasa ama ¢ nepefa-
Yen XO35MCTBEHHO-ObITOBbLIX CTOKOB B cuctemy LICB. B oToenbHbIX pernoHax, pacnosioxXeH-
HbIX Ha 3HAYMTENbHOM yAaneHun OT KPYMHbIX HAaCerneHHbIX MYHKTOB, LenecoobpasHo npeay-
cMaTpuBaTb CTPOMTENBCTBO fOKaNbHbBIX OYMUCTHBIX COOPYXKEHWI, BKITHOYAKOLWMX CUCTEMbI Me-
XaHU4eckon n bruonormyeckom ouncTkm (cm. 2.1.8.2.3).

CxeMbl OYUCTKMU NIUBHEBbLIX U NPOU3BOACTBEHHbIX BOA

Kak npaBuno, NMBHEBbLIE CTOYHbIE BOAbI C TEPPUTOPUM MPOMMMOLLAAKN, NMPOM3BOA-
CTBEHHble BoAbl C 6asbl aBTOTpaHCNopTa, AW3eNneBO3HOro Aeno W CKhagoB roprode-
CMa304HbIX MaTtepuanoB noctynatoT B LCB. CTokun Ha y4acTkax OTKPbITbIX FOPHbIX paboT no-
Crne MexaHU4eCcKOM OYMCTKU OT B3BELLEHHbIX BELLECTB M yaaneHnsa HedpTenpoaykToB Ha no-
KanbHbIX OYMCTHBIX COOPYXEHUAX UCMOMb3YTCA Ha TeXHONorndeckme Hyxabl (0b6opoTHas
unn 6ecctodHasa cxema BogocHabxeHust) MMbo aAns nonvea 3eNeHbIX HacaXaeHun unu ne-
penatotcsa B LICB.

Cxema 04YNCTKM AaHHOro Bnaa CTOYHbIX BOA COCTOUT U3 CneayoLwmnx cTaaum:

- YCPEeOHEHME pasnnyHbIX BUOOB MOCTYNakLWmMX CTOYHbIX BO4 (NPUMEHSIETCA yCpeaHu-
Tenb);

- MexaHu4eckasi 04MCTKa (CM. BbilLEe), coBMeLLaemas ¢ (ounbTPyHLWMMN MaccuBamm u
yoaneHnem HedTenpoaykToB (Hanpumep, ¢ NOMOLLbI HE(TENOBYLLKN UK BOHOBLIX (OUib-
TpOB);

- hunbTpaums (NPUMEHSIOTCA 3acbinHble PUbTPbI);

- obeszapaxnBaHune (ocywectenseTcs YP-obpaboTka);

- HAKOMMEHME OYULLEHHbIX BOA B CneumanbHOM eMKOCTH.

B oTaenbHbIX criydasx OYUCTHbIE COOPYXEHUsI OOMONHUTENbHO obopyaykTcs ycTa-
HOBKaMM TMna:

- «WHEM®-20», «LUEM®-40», B KOTOPbIX OTAENATCA HEPTENPOAYKTHI U B3BELUEHHbIE
BewecTBa, 3aTeM BoAa npoxoamT vyepes 6ok hmnnbTpoB U obes3zapaxunsaetca bakrepmuna-
HbIMW YCTaHOBKaMW;

- «CBunpb-10¥Y», B COCTaB KOTOPOW BXOAUT NECKOOTAENUTENb, OTCTOMHMKMA U (PUNbTPLI
N3 rpaHyn neHononMcTupona.
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2.2.7.3 O6palyeHne ¢ oTXxoAamu NPou3BoAcTBa -2

B npouecce oTkpbITOM J0ObIUM yrna dOpMUPYOTCA 3HaYMTENbHbIE 06 bEMbI OTXOAOB.
Ecnu oTcopTupoBaTtb BCe BUAblI OTXOA0B YrofibHbIX pa3pe3oB Mo Macce, TO NepBble MecTa C
6onbwnM OTpbIBOM OyayT 3aHATbl BCKPbIWHLIMKA MNOPOAAMU: Ha HUX NPUXOAUTCHA OKOSO
99,99 % Bcen Maccbl 0TXo4oB. [Mpn 3TOM BCKPbLILWHbLIE NOPOAbI SABMAATCA HaMMeHee onac-
HbIM BWUOOM OTXOLOB: OHM OTHOCATCS K V Knaccy onacHOCTU (NpPakTUYEeCKU HeonacHble OTXO-
apl).

K ocTtanbHbIM BMAaM OTXO40B, (DOPMUPYIOLLNMXCA Ha YrofbHbIX pa3pesax, OTHOCATCS:
3050LWWnakoBas CMeCb, JIOM YEpPHbIX MeTannoB, oTpaboTaHHbIE MOKPbILLKKW, TBEpAble ObITo-
Bble 0OTX0A4bl, OTpaboTaHHble Macna M T.A4. OTU OTXOoAbl ABMATCA 6Gonee onacHbIMWU.
B yacTHoCTN, pTyTHble, PTYTHO-KBaApUEBbIE W JIIOMUHECLEHTHbIE NlaMmnbl OTHOCATCA K |
(HamBbIcweMmy) knaccy onacHocTn. OQHako UX yTUNM3aumsi NPaKTUYeCKM BO BCEX Cry4asix
He ocyllecTBnseTcs yrnegobbiBaoWwmMMn NpeanpusatusMi, OHU nepefarTca ana yTunuaa-
UMM crneumanuampoBaHHbIM opraHmsaumnam. Kpome Toro, aTm Buabl OTXOAOB HE SABMSANOTCSA
cneunduYHbIMK ANs YrofibHOW OTpacrv: OHU POPMUPYIOTCA U BO MHOMMX OPYrnX OTpacnsx
NPOMbILLIIEHHOCTN U SKOHOMMUYECKON AEATENBHOCTMU.

CnepoBaTtenbHo, B koHTekcTe onpegenenna HOT uenecoobpasHo paccmaTpuBaTb
NYLWb cneundgunyHble 0TXo4bl, NPeACTaBNEeHHbIE BCKPbILHbIMY MOPO4AMM.

BckpbllWwHblEe NOPOAbI C HU3KMM cofepaHmeM BoAbl OOblMHO pasmellarTcs B OTBa-
nax. BnaxHble nopoabl nepen pasMmelleHMeM B OTBanax MOryT MoABepraTbCA npeaBapu-
TenbHoMy o06e3BoxumBaHuo. OTBanbl B npouecce akcniyataumm TpebytoT OCyLlecTBneHus
MEp MO 3aLunTe OT BETPOBOW 3P03UN.

BckpbilwHbIE NOpOoAbl YAaCTMYHO MOTYT NOABEpPraTtbCsa YyTUNM3aunn UHbIMKM cnocobamu.
Mopoabl C HU3KNM COoAaep>KaHMEM BOAbI MOTYT HaNpaBnNATbLCA Ha 3aknagkKy NPOCTPAHCTB, Bbl-
paboTaHHbIX B Npouecce fo0blYM YyrNsa U Ha PEKYNbTUBALMIO 3EMENbHbIX Y4aCcTKOB. 3aknagka
N peKkynbTMBaLMs MOTyT NPOBOAMTLCS TOMbKO MOCME TOro, Kak Ha onpenernieHHOM y4vacTke
paspe3a 4obbl4Hble paboTbl ObISIM OKOHYATENBHO 3aBEPLUEHDI.

Mpn atom cornacHo npukasdy MuHnpupoasl Poccun ot 25.02.2010 Ne 50 ropHble no-
poAbl, UCNoNb3yeMble ONS 3aKknagky BblpaboTaHHOrO NMPOCTPaHCTBA, 3acbINKy NpoBasnos n
peKkynbTMBaLMM, B NUMUTbI Ha pasMeLLeHNe OTXOAOB He BKN4arTcsa (T. €. hakTUyYecku
He paccMaTpuBaloTCs Kak 0TXoAabl).

B eBponenckoMm 3akoHogaTenbCTBE AEUCTBYIOT ewe bonee nubepanbHble YCroBuUS:
nycTble NOpPOAbl OTHOCATCHA K MHEPTHbIM OoTxodam (inert waste) — oTxogam npou3BOACTBa,
KOTOpble He nofBeprannucb CyWEeCTBEHHOW nepepaboTke U pasMelleHne KOTOopbiX
He NpuBeLET K 3arpsi3HEHUIO OKpYXKatoLen cpeabl U HaHeCceHuo yuwepba 340poBbio Yenose-
ka. CornacHo Oupektmnee 2006/21/EC K MHEPTHLIM OTXO4aM MPeabsABASOTCA CMAMYEeHHbIe
TpeboBaHunsA No obpalleHnio 3TUX OTXOO0B.

Takke nycTble Nopoabl MOryT HanpaBnATbLCA HA NPOU3BOACTBO CTPOUTESNbHbLIX MaTe-
puanos. CTpouTenbHble MaTepuarnsl U3 0TX040B NPOU3BOACTBA MOTYT ObiTb MCNOMNb30BaHbI
NpsIMO Ha npeanpuaTun (HanpuMmep, ONns Bo3BeAeHus famb xBocToxpaHunuil) nnbo moryT
ObITb HanpaeneHbl Ha npogaxy. OgHako 3TOT cnocob MCNonb3oBaHWUS OTXOAOB XapaKTepwu-

12) [aHHbIN NYHKT aBnsieTcs obwmm ana nogpasgenoB «[Jobblda noa3eMHbIM Cnoco-
6om» 1 «[Jobbl4a OTKPbITLIM CIOCO6OMY.
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3yeTcqa ABYMSA BaXXHbIMU HegocTaTkamu. Bo-nepBbix, 06beMbl 06pa3oBaHNA BCKPbILLHbIX MO-
pon KpawnHe Benuku: B Poccumn Ha yronbHbIX paspesax 3a rog oopMmupyeTcsi HECKOMbKO CO-
TE€H MUSIMOHOB TOHH B rof. OTO 3HAYMTENbHO NPEBbILIAET NOTPEOHOCTM BHYTPEHHENO PbIHKA
B cTpoMmMarepuanax, KoTopble MOXHO NPOU3BECTU M3 MyCTbIX NOPOA. BO-BTOPbIX, BCKPbILL-
Hble NMopoAbl ABNSAKTCA HU3KOKAYECTBEHHbIM CTPOUTENbHBLIM CbIPbEM — B YAaCTHOCTU, OHU
He XapaKTepu3ylTCA FOMOreHHbIM COCTaBOM. B CBA3M C 3TUM U3 3TUX NOPOL MOXHO Mpoun3-
BECTWU NULIb AOCTAaTOMHO HW3KOKaYeCTBEHHblE CTponmaTepuansl, 0bnactb NPUMEHEHUs Ko-
TOPbIX 4OCTATOYHO OrpaHnyeHa.

OTxoabl Aobblum 1 oboralleHus yrna cogepxart onpeaeneHHoe KOnmMyecTBo ryMmHo-
BbIX BELLECTB, KOTOpble ABMASKOTCSA OCHOBOW N'YMWHOBLIX MpenapatoB M MOryT CAYXUTb ANs
NPOM3BOACTBA NYMUHOBbLIX yaobpeHui. 3T npenapaTbl U yaobpeHus ynydwarT dusmnye-
CKMe CBOWCTBA MOYB N CNOCOBCTBYIOT HakonneHuto rymyca. OgHako n3snevyeHme ryMmMHOBbBIX
BellleCcTB TpebyeT onpeaenieHHoN Xxummyeckon nepepaboTkn. B YyacTHOCTW, Ans nssnedeHuns
rYMUHOBBIX KMCROT M3 Byporo yrrs HeobxoauMMOo NPOBECTU LEeHTpudyrmpoBaHue, ocaxne-
HWe, SKCTPaKLMIO N pag NPOMEXYTOYHbIX 3TanoB [68]. Mpy 9TOM 3HauuTenbHasa 4acTb yrns
ocTaeTcs B BMae orxogoB. Kpome Toro, ryMMHOBbIE yOoOOpeHMs 1 npenapaTtbl He SBMSIOTCS
He3aMeHUMbIMUW: OHW BMOJSIHE 3aMEHUMbI onpeaeneHHbIMU BUAaMm MUHeparnbHbIX U OpraHu-
YeCKNX BELLECTB.

B pabouen Bepcumn aktyanusmpyemoro esponenckoro cbopHmka HOT Management of
Waste from the Extractive Industries ynoMnHaeTcsi Takon BapuaHT pasMeLleHuUsi OTXOA40B
ropHogo6bIBatoLWMX NPON3BOACTB, Kak NOABOAHOE 3aXOPOHEHME XBOCTOB oboralleHns (sub-
aqueous tailings disposal) [69]. [JaHHble TEXHOMOIMM HEe paccMaTpMBalOTCS B HACTOSLLEM
cbopHuke No AByM NpuynHam. Bo-nepsbix, B Poccum nogobHble TeEXHONOMMn 3anpeLleHbl 3a-
KoHogatensCcTBOM [70]. Bo-BTOpPbIX, X NOTEHLMaNbHOE NPUMEHEHWE OrpaHNYeHo reorpadu-
en poccumnckon yrnenobblun: NpakTUYECKM BCe MPeanpusaTus 3TOW OTpacnu pasmeLleHbl
BOANW OT OKeaHCKOro nobepexbsi, a 03epa U pPekn xapakTepusyrTcs OrpaHUYeHHOW eMKO-
CTbiO.

2.2.7.3.1 NpepBapuTtenbHasa obpaboTka pa3meLwjaembix nopoa

[MpedsapumernbHas copmuposka omxo008 rnpou3eodcmea NO3BONAET OTAEeNUTb Mo-
TEeHUManbHO MOME3HY0 MPOAYKUMIO OT OTXOAOB, NoAfeXaliMx OKOHYaTerlbHOMY 3aXOpOHe-
HUIO (Hanpumep, 3aknagke). OTO Takke NO3BONSET COKpaTUTb 0ObEM OKOHYATENbHO 3axopa-
HMBaeMbIx 0TxogoB. Kpome TOro, otgeneHve MHEpPTHbIX OTXOAOB OT OnacHbIX (Hanpumep,
pasmeLleHne KOTOPbIX MOXET MPUBECTU K (DOPMUPOBAHWUIO KUCITOTHbIX CTOKOB) MO3BONSET
cokpaTuUTb 06beM paboT, CBA3aHHbIX C yTUNM3aumnen onacHbIX OTX0O0B.

Obe3ssgoxusaHue MOXeT MPUMEHATbCA AN NOAroTOBKM nacTtoobpasHom cmecu, pas-
MeLlaemMon B BbipaboTaHHbIX NPOCTPaHCTBaXx.

Qu3UKO-XUMUYECKUE MEPbI MOTYT MPUMEHSTLCA ONS CHWKEHUA OnacHOCTM onpene-
NeHHbIX BWOOB OTXo4oB. Hanpumep, pecynbdypusaumsa no3BonsieT CHU3UTb OMacHOCTb
dOopMMPOBaHUS KAUCIIOTHBIX CTOKOB [69].

2.2.7.3.2 OTBanoobpasoBaHue

OTBanoobpasoBaHne — 3TO TEXHONOrMYECKUIA NPOLECC Pa3MeELLEHUS BCKPbILHbIX MO-
poA, yaansiemblx Npu pas3paboTke MECTOPOXAEHUA MOME3HbIX UCKOMaeMblX OTKPbITbIM CMo-
coboM. Yaansiemble nycTble Nopoabl pasMeLLaoTcs Ha oTBanax — crneuuanbHO OTBEAEHHbIX
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nnowagkax. COBOKYNHOCTb OTBafnoB M COMYTCTBYIOLMX TEXHUYECKUX YCTPOWCTB, CPEeACTB
MexaHu3aumm npeacraBnsieT cobon oTBanbHOE XO3ANCTBO.

OTtBanbl MoryT GbITb ChOPMMPOBaHbLI Kak Ha POBHOM NSiowWagke, Tak U Ha CKIoHax, a
TaKkKe B MCKYCCTBEHHbIX UMM eCTeCTBEHHbIX (oBparax) BbleMkax. [1o MecTy pacnonoxeHus
oTBanbl NOAPA3AENATCA HA BHYTPEHHME (pacnonaratTcs B BblpabOTaHHOM NMPOCTpPaHCTBE
paspesa), BHELLHME (pacnonaralTcsa 3a npefenamMmu KOHTypa Kapbepa (ropHoro oteoga)) u
KOMOUHUPOBAHHbIE.

BHyTpeHHWe oTBarnbl MOXHO co3[aBaTb TOMIbKO HA MECTOPOXAEHUSIX C YrIOM nageHus
nnactoB meHee 12°. [na ¢opmupoBaHms NOAOBHbLIX OTBANoB MPUMEHSAIOT AparfianHbl C
BMECTUMOCTbIO KoBLUa 25-80 M3 1 anuHoit cTpensl 4o 100 M, a Takke MexaHudeckue rnona-
Tbl C BMECTUMOCTbIO KoBLa 35 M3 1 AnnHoI cTpens! Ao 65 M.

BHelwHMe oTBarnbl OPraHn3ylTCA Ha HAKMOHHbIX U KPYTOHAKNOHHbBIX MECTOPOXAEHUAX.
[na cknagnpoBaHusa Nopog Ha HUX UCMOMb3YHTCS MeXaHU4eckne nonaTtbl, gparfianHbl, OT-
BanbHble Nnyru, abaetuepbl 1 6ynbao3epsbl.

[Ana ocywecTBreHna oTBanbHbIX paboT MOryT NPUMEHATBCS pasfvyHble cpeacTsa
MexaHu3aLuMu: OOHOKOBLLUOBbIE 3KCKaBaTOpbl, OTBAsNbHbIE MAYrK1, CKUMbI, CKpenepsbl, ab3eTue-
pbl, 6ynbao3epbl, KOHCOMbHbIE OTBanoobpasoBaTeniv, TPAHCNOPTHO-OTBaIbHbIE MOCTbI.

OTBanoobpasoBaHne C NOMOLLbIO NSlyra COCTOUT B cbpacbiBaHUM BHU3 C OTBANbHOIO
OTKOCa Nopoabl, pasrpy>XeHHoM M3 OyMMKapoB, C NOcneayLwen niaHMpoBKOM NOBEPXHOCTU
oTBana. [JaHHbI BUA OTBasbHbIX paboT oTNM4YaeTca Ucnonb3oBaHMEM NPOCTOro obopyaoBa-
HUSA HEBbICOKOM cToMmMocTn. OaHako OH NO3BONSET Co3aaBaTh NULLL HEBbLICOKME OTBasbl He-
OOnbLLON EMKOCTU, YTO TPEDBYET perynsipHon nepenBmxki penbCcoBbIX NyTen. Kpome Toro, oH
NPUroaeH TONbKO AN CKNaanpoBaHUS CKarbHbIX M MNOMycKarnbHbIX MOPOA.

OTBanoobpasoBaHme C NOMOLLbLI0 OOHOKOBLUOBOrO dKCKaBaTopa 0ObIYHO 3akmoyaeTcs
B hopmmpoBaHmm yctyna Bbicoton 10—40 M, pa3geneHHoro Ha asa noaycryna. OKcKkaBaTop
pasmellaeTcs Ha KPOBMe BEPXHEro NogycTyna, Ha KOTOPOW PacnosioKeH Xene3HOo40POXHbIN
(vnn aBTOMOGOUIBLHLIM) NyTb. [lopoga pasrpyXaeTca U3 AyMnkapoB B NPUEMHY MYy (BMe-
cTumocTblo 200—-300 m*). QkckaBaTop nepeBanuBaeT Mopoay W3 sSiMbl Briepes Mo xoay, B
CTOPOHY Mo OTKOC M Hasapj, co3gasasi Npy aToMm 3axoaky. NogobHei meTtoq oTBanoobpaso-
BaHMsi obecneyvmBaeT BbICOKYIO NPUEMHYI0 CMOCOBHOCTb OTBanbHOroO Tynuka u Tpebyet fo-
CTaTO4HO OrpaHnyeHHoro macwTtaba nyTeBbix paboT. C Apyron CTOpPOHbI, OH TpebyeT 3akyn-
KN OTHOCUTENbHO [Ooporocrosiero obopyaoBaHus (3KckaBaTopoB) M obecrneymBaeT He-
B6onbLon OPOHT pasrpy3kn BaroHOB.

dopmMMpoBaHNEe BHYTPEHHMX OTBASIOB C MOMOLLBI 3KCKaBaTOPOB Ha3biBaeTcsa bec-
TPaHCMOPTHON CUCTEMOW pa3paboTKu.

Mpn TpaHCNOpPTMPOBKE MOPOAbI aBTOMOOMMBbHBIM TpPaHCNOPTOM oTBanoobpasoBaHue
06bI4YHO ocyulecTBnsieTcs 6ynbgosepamu. B 6naronpusaTHbIX ycrnoBusix (npy opMmMpoBaHnn
OTBanoB B BblEMKax) MOryT UCMONb30BaTbCA AparnanHbl. [py ncnonb3oBaHMM AaHHOIO Me-
ToAa camocBarnbl pasrpyxatTcsa B 3—5 M OT 6poBkM OTBanNbHOW Nnowagkn (onTumanbHas
ANnHa KoTopou coctasnseT 45-50 m), a Bynbao3epbl nepemMeLLaroT nopoay K camon BpoBke.
Takke 6ynbao3epbl OCYLWECTBNAT NpodunmpoBaHne aBtogopor. Beicota 6ynbgo3epHoro
oTBana coctasnsget oT 10-15 ™M ansa rmuH n cyrnnHkoB Ao 25-30 M ANndA cKanbHbIX nopoa.
Bynbao3epHoe oTBanoobpasoBaHne OTNIMYAETCA HU3KOW KannTanoeMKOCTbIO.

Ana dopmMmMpoBaHNA OTBanoB MOXET MPUMEHSATbCA obopyaoBaHWe HenpepbiBHOMO
aenctens: abseTuepbl, KOHCOMbHbIE OTBanoobpasoBaTenu M TPaHCNOPTHO-OTBarbHbIE MO-
CThl.
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AbG3eTuep npencrtaenseTr cobor cneunmannanpoBaHHbIN Anst obpa3oBaHWA OTBasoB
MHOrOKOBLLOBbIA 3kckaBaTop. OTBanoobpasoBaHMe C Nomollbto ab3eTuepa BKOYaeT pas-
rpy3Ky OyMnNKapoB B NPUEMHYIO TpaHLIe, KonaHve nopoabl U3 TpaHLIen u nepemMeLleHme ee
B OTBar, NaHMPOBKY OTBana v nepeaBukKy TPAHCNOPTHbLIX NyTEN.

Mpwn TpaHCNoOpTUPOBKE NOPOAbLI KOHBENEPHBLIM TPAaHCMOPTOM OTBanoobpasoBaHMe MO-
XeT OCyLLeCTBNATLCA KOHCOMbHbIMK OoTBanoobpasosaTensamu. NogobHble MexaHn3Mbl npea-
CTaBnaT cOOOM TPaHCMOPTEPHYIO NEHTY, NPUrOAHYI0 AN1S YCTaHOBKM Ha PasfnnyHbIX LIACCH.

TpaHCnOpTHO-OTBANbHLIM MOCT NpeAcTaBnsieT cobon MacCUBHbBIN MeXaHU3M, cnocob-
HbI HaNpsIMylo nepemMellaTb Nopody OT 3KCKaBaTOpPOB B OTBalnbl MO KpaTyauwemy nyTu.
MocT cocTouT 13 3aboNHON 1 OTBANbHOW METaNMYecknx hepm C NNEHTOYHbIM KOHBENEPOM.
[OnunHa mocta moxeT gocturatb 500 m.

Bo nsbexaHne pasmbiBa 1 OPMUPOBAHUSA KUCNOTHBIX CTOKOB OTBasbl AOSMKHbI ObITh
cHabxeHbl cuctemamm Bogootesoda. CobpaHHasa Boda MOXeT OblTb HanpasneHa fiMbo B XBO-
cToXpaHunuia, nMbo Ha UHbIE TEXHUYECKUE HYXAObl NPeanpusaTus NMbo MoxeT bbiTb copo-
LUeHa B BOAOEMbI (BO3MOXHO, NOCIe onpeaerieHHoN o4ncTkn) [69].

B HacToswee Bpemss B Poccun pgencteyeT npukas PoctexHagsopa ot 23.12.2011
Ne 738 «OO6 yTBEPXKOEHUN MHCTPYKUMM MO NPEeaynpexaeHno camoBO3ropaHust, TYLWEHUO U
pa3bopke nopoaHbix oTBanoB». CornacHo AaHHOM MHCTPYKUUW nNpefynpexaeHne camoBO3-
ropaHus 4omkHO obecneynBaTbCs cnegyowmnm obpasom:

- bopmmnpoBaHme oTBanoB 6Ge3 BLICTYNOB B YIMOBbIX 4acTdaAX, NpuvaaHue oTBanam
oKpyrrnown opmbl (Co3gaHue NMaBHOrO nepexoda Mexay CTOpoHaMu OTBana, Mexay OTKO-
CaMu 1 rOPU3OHTarNbHbIMU YacTAMM);

- BbINONaXXMBaHWE OTKOCOB MOPOAHbLIX OTBasfioB (Yrofl OTKOCa He AOSMKEH npesbllaTh
20°-25°);

- (bopmmnpoBaHme oTBanNoB CNosiMu, NpUYeM TOSLIMHA CrOS OTXOL4OB He OOSKHa npe-
BblwaTtb 1,0 M Ha oTBane waxTtbl (pa3pesa), 0,75 m Ha oTBane, obwem ang waxTbl (pa3pesa)
n oboratutenoHon abpukun, 0,5 M Ha oTBane oboratutensHon adbpukn. Mpu oTcyTCTBUM
TEXHOJSTIOrMYEeCKOM BO3MOXHOCTM (POpMMPOBaHMS MNMOCKOro oTBana noxapobesonacHbIMU
cnosiMn ero oOpPMMUPYHOT CROSIMU YBENNYEHHON MOLLHOCTU. MOLLHOCTb OAHOMO Takoro cros
He gormkHa npeBbiwaTtb 10 m;

- YNNOTHEHWE OTBArNbHOW MaccChbl cneumnanbHbIMU UM TPAHCNOPTHLIMU CPeaCTBaMMU;

- CHWXKEeHWe BO34YyXOMNPOHMLIAEMOCTM CIOsi OTXOA0B NYTEM 3auUnMBaHUA MU NepeKpbl-
TS HEroproyMmMn (M3onNupyrLWUMKM) maTepuanamu. B 30He MHTEHCMBHOIO camoHarpeBaHus
Crnowv oTBanbHON MaccChbl AOSMKHbI U30MPOBATLCSA CHIOSAMU MHEPTHBIX MaTtepmanoB UM CMecu
WHEPTHbIX MaTepmnanoB C OTBaSIbHOM Maccon TOMNLWWHOM He meHee 0,5 m;

- bopmmnpoBaHMe NpoTMBOMNOXAPHbLIX BapbepOB — OTPE3HbIX TPpaHLWen 40 Mo4Bbl OT-
Basa LUMPUHOM HE MeHee 5 M 1 3anofHEHNE UX U30NUPYIOLWNMU MaTepmanamu;

- NepBbI Apyc oTBana opMUpyeTcsa OT rpaHnubl oTBana K LeHTpy. BbicoTa nepsoro
Apyca oTBana He gosmkHa npesbiwatb 10,0 M. BHewHun otkoc otBana u 6epmbl Ha 5-8 m
AOIMKHbI ObITh YNMOTHEHbI U NEPEKPbITHI U30NMPYIOWMMU MatepuanaMmm CrioeM TOSLLMHON
He meHee 0,3 M. M3onaumst oTkocoB n 6epm MNpoOM3BOAMTCS [FIMHOMW, CYrIMHKOM, MECKOM,
WHEPTHOM Mblfblo, OXJ1aX4eHHOW 30101 KOTEeSTbHbIX YCTAaHOBOK U T. A.;

- BEpXHSAS OTMEeTKa oTBarna, pa3MeLleHHoro B 6ankax, opparax n oTpaboTaHHbIX Kapb-
epax, formkHa ObiTb Ha 0,5-1,0 M HMXKe 3eMHOM NMOBEPXHOCTU OKpyXatoLwero penbeda. o-
BEPXHOCTb OTBana niaHupyrT, YANOTHAKT U NepekpbiBaloT U30NUPYOLWMMU MaTepuanamm
CINOeM MOLLHOCTbIO He MeHee 1,0 M.
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2.2.7.3.3 3aknagka BbipaboTaHHOro NpoCTpaHCTBa U peKynbTUBauusa
3eMernbHbIX y4acTKOB

BckpblwHble nopoabl (Kak 1 BMeLalowme, nycTble NOpoabl U cyxue npoaykTbl obora-
LeHMs) MoryT BbiTb pa3melleHbl B BblpaboTaHHbIX NpOCTpaHCTBax yrnefodbiBatowmx npea-
NpUSATUMIA, Ha yyacTkax, rge npekpaweHa gobbida yrns. Kpome Toro, B 3TUX XXe NpocTpaH-
CTBax B HEKOTOPbIX Cry4asix pa3MeLLatoTcsl OTX04bl MPOYMX NPOU3BOACTB (Hanpumep, me-
Tannyprmyecknx 3aBOA0B) UNKU FrOpHbIE NOPOAblI C HA3KMM COAEpPXKaHMEM MOME3HOro KOMMo-
HeHTa [64]. KpoMe Toro, BCKpbILLHbIE MOPOAbI (KaK M MX aHanorn) MoryT MCnonb3oBaTbCsa 44
peKkynbTMBaLUMN 3eMENbHbIX Y4acTKOB.

3aknagka BblpaboOTaHHOro NPOCTPaHCTBa NPOM3BOANTCS B LENSX:

- obnervyeHnsa pekynbTnBaumm (NO0 CPaBHEHMIO C BO3BEAEHMEM OTBANOB);

- CHUXKEHWNSA puCKa paspyLLeHns oTeana.

CyulecTtByeT NATb TUNOB 3aKnaaky BblpaboTaHHOro NpoCTpaHCcTBa:

- cyxas (dry backfill);

- TBepaetowias (cemented backfill);

- rmpgpasnuyeckas (hydraulic backfill);

- nactoobpasHas (paste backfill);

- NHeBMaTmyeckas (pneumatic backfill).

Cyxasa 3aknagka npegnonaraet pasMelieHne HeOTCOPTUPOBAHHbLIX BCKPbILWHbLIX MO-
poa, NPoAyKToB oboraleHnsa 1 npover NpoayKumm ¢ eCTeCTBEHHOM BAaXHOCTb. OObIYHO
OHa OCYLLEeCTBNSETCS aBTOMOOUIbHbLIM UM KOHBEWEPHBIM TPAHCMOPTOM.

TBepaetowas 3aknagka 0bblMHO COCTOUT U3 OTCOPTUPOBAHHLIX UM HEOTCOPTMPOBAH-
HbIX BCKPbILHbLIX NOpoa (M npoaykToB oboraweHuns), CMeLLaHHbIX C LLEMEHTOM UMK yronb-
Hon 3onon. NMogobHoe cmewmnBaHue obecnevmBaeT MOBLILLEHNE CLEMEHTUPOBAHHOCTU 3a-
KnagbiBaemon macchl. [laHHbIM cnocob 3aknagkm MOXeT npeanonaraTb Kak npenBapuTenb-
HOe CMeLUMBaHWE MCXOAHbIX MPOAYKTOB B chneuunanbHbiX ByHKkepax, Tak U 3anuvBky pasme-
LLIEHHOM NopoAbl LEMEHTUPYHOLLUM BELLECTBOM.

MmapaBnunyeckasn 3aknagka TpeboBaTenbHa K CTPYKType UCNONb3yeMbIX MaTepuanos.
OHa MOXeT COCTOATb U U3 YacTUYHO 06e3BOXXEHHOW Nynbbl (C AONen TBepAoro BellecTsa
65 % — 70 %), nnNn M3 ecTecTBeHHbIX necyaHbix nopofd. O6e3BoxeHHas nynbna AoSHKHA
NPONTK Yepe3 MMOPOLMKIIOHbI, TAe ocaxaaeTcss MenkogumcnepcHas gpakumsi, HenpurogHas
AN 3aKnagku no NpUYnHe HU3KOW ApeHupyroLen cnocobHocTu. NecyaHblie nopoabl OOMKHbI
NPONTK COPTUPOBKY ANA yaaneHusi HerabapuTHbIX YacTul, KOTOpPbIE MOTYT HapyLUTb CTPYK-
TYypy 3aknagku, coopMmpoBaTb B HEW nonocTu. NogrotoBneHHaa cMecb NogaeTcsl ¢ NoOMo-
b0 HacocoB U Tpyb B BblipaboTaHHOE MPOCTPaHCTBO. mapasnuyeckasa 3aknagka MoxeT
nogeepraTbCcs NocneayrLwemMy LeMEHTUPOBAHMIO.

MacTtoobpasHas 3aknagka COCTOMT U3 MENKOAMCMNEPCHOro maTtepuana Cc cogepkaHu-
eMm TBepablx vactuy 6onee 70 %. Yactmubl ¢ guametpom meHee 20 MKM OOMMKHbI COCTaB-
natb He MeHee 15 % macchl 3aknagbiBaeMoro matepuana. [NnyHxepHble Hacocbl, Npuroa-
Hble Ons nepekadkn 6eTOHHOM CMecu, CNOCOOHbLI TPaHCNOPTUPOBaTb NAacToobpa3Hytd CMECh
AN 3aKknagku.

MHeBMaTMYecKkas 3aknagka NPUMEHSETCA B CIyyasx, Hanpumep, Koraa npuMeHeHue
rMAOPaBIMYECKON 3aKNaaKknm MOXET NPUBECTU K PasBUTUIO BOAHOW 3pO3UN.
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UTC 37-2017
2.3 OboraweHue yrns

BaxxHbIM nokasaTenem, onpeaensiowmm NpuopmMTETHYIO cxeMy oboralleHns yrns, sB-
naeTcsa ero oboratMmMocTb, KOTopas XxapaktepuayeT cnocobHOCTb J0ObITOro yrng K pasaene-
HWIO Ha NPOAYKTbI pasnMyHoro kayectsa. [lokasaTtens o60raTMMOCTM pacCYMTbLIBAKOT Kak OT-
HOLLIEeHMe BbIxoda pakumin NPOMEXYTOYHOrO NpoaykTa (npomnpoaykTa) K Bbixogy 6ecno-
poaHOM Macchl (KOHUEeHTpaTa) no pesynbTaTty npouecca oboraiieHns. K npoMnpogykty oT-
HOCAT dppaKkuMK NMOTHOCTLIO OT 1400-1500 go 1800 kr/mM® Ans kameHHoro yrns u 1800—
2000 kr/M® ons aHTpauuToB. B 3aBMCHMOCTM OT 3HAueHUs nokasaTens o6oraTUMOCTU Ka-
MEHHbIE YITIN N aHTPaUMTbl OTHOCAT K YeTbIpEM KaTeropusam: oT fnerkon (nokasatenb obora-
TMMocTun <5 %) 4o oyeHb TpyaHoW (Nokasatenb oboratumoctu >15 %) [71].

B 3aBvcumoctn ot oboraTMmMocTu yrns, 4o6bITOro Ha onpeaeneHHOM MeCcTOopoXae-
HUK, NPUMEHSIIOT pa3nnyHble MeToabl oborawieHns (cMm. Tabnuuy 14).

‘paBuTaLMOHHOE oboralieHne Cyxmm cnocobomM NpUMeHseTca B peakux crydasx, no-
CKOJSbKY OH NpurogeH nuib npu oboralieHmm nerkooboratmmoro yris ¢ KpYnHOCTbHO KYCKOB
He 6onee 80 MM, Npn aToM obpasytTcsa Bonblime o0bbembl MblK, KOTOPYHD HEeobxoaumo
ynasnuBaTthb. [pmeHeHne cyxoro oborawieHms uenecoobpasHo NuLLib MO OTHOLLEHWUIO K YT
C cogepxaHuem BHelwHen Bnarm 3 % — 5 %, nHaye notpebyeTcs noacywka. [Jaxe B Taknx
yCroBmuax npu cyxom oboraweHnn Habnogaetca Hu3kaa 3PPEKTUBHOCTbL MO CPaABHEHMUIO C
MOKPbIM NPOLECCOM.

Mokpoe rpaBuTaLMoHHOe oboralleHue saBnseTcs Hambonee yHMBepcarnbHbIM U LIMPO-
KO pacnpocTpaHeHHbIM cnocobom. OTcagka npMMeHsieTcss NPeMyLLEeCTBEHHO Ansl Nerkoobo-
raTMmoro yrnsi, a oboralleHve B TsKenblX cpegax — Ans TpyaHooboratumoro.

dnotaumMs MNPUMEHSIETCS UCKINIOYUTENBbHO And oboraweHns yrofibHbIX LaMoB
(Hanpumep, NnogpeLleToOYHOro NPoAyKTa) — MENKOAMCNEPCHBIX YacTuL C KPYMHOCTbIO 06bIY-
HO meHee 0,5 MM. DnekTpuyeckasa cenapauus U NpoyYne MeToabl NPUMEHSOTCA KpanHe pep-
KO.

Tabnuuya 14 — OcHoBHble cnocobbl oboralweHns yrna n ux NPUMEHNMOCTb

Cnocob oborauleHus MpumeHnmMocTb cnocoba

"paBuTaumoHHoe oboraiieHune cy- |JlerkooboraTtmbli yrofnb C Manon KPYNHOCTLIO KYCKOB
X1UM cnocobom (8o 80 mm) n 3 % — 5 % BHeluHen Bnaru
"paBuTaunoHHoe oboralleHne
MOKPbIM criocobom

Bce Buabl yrns

Otcagka JlerkooboraTmbIin yrosnb
OboralleHune B TskenbIx cpegax TpyaHooboratumbIn yronb
dnoTtaums YronbHbiv wnam (<0,5 mm)
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|1 Ofeclunamnyean e ;
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Pl/lcyHOK 7 — OCHOBHble TEXHOMNOIrM4Yeckne nogaTansl oboraweHms yrna pas3yindHbIX KIifacCoB KPYMNMHOCTU
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YcnoeHele oboaHaveHns r
OpHAR MBCCA
Mapatank IpoxoqeHe KPYNHOCTHI > 200 MM
Knaccudpmrauma TEXHONOMMHYECKoro (RonocHUKoesIU
npouecca 2poxXom) ;
cenapamop Bup oGopyaosaHin [poGnexue
Mopuaa macca (wikoean
200 mm
lopHan Macca FPYMROCTBIO < i Gpobunka)
KpYTHOCTRI < 2000 M Mpogykr
- Knaccudgmkaumna
Il _
B 3 n;;:;:u:r:n EHOM (UHERULIOHHEL
apoxom) MopHan Macca
N MNoTokw oTxogos KpYNHEETLR < 200 MM
NpoW3BCACTEa TopHan Macca I Fophan Macca
KPYMHOCT B KEYTIHOCTRIO
. MoTOKKM TEXHUYECKDH = 25 MM * <25 MM
BOAb
Knaccudmkauma
(UHEPUUOHHLIG
apaxom)
FopHan Macca | FopHan Macca
KPYTHOCTEH HPYTIHOCTEHD
BO=130 mm 25-60 M L)
Ob6oraweHue B OBoraweHne B OboraweHue B
»| TAKENOW cpege |- = TAKENOW cpene | | TAKENoW cpepe |
{cenapamop) (cenapamaop) {audpouuknos)
* Y Y ¢ Y v
OpexHWpoBaHWe ApexHnpoBaHue OpexupoBaHWe [peHHpoBaHWe Crywexmne CryweHune
{UHEDUUOHHBI (UHBPULOHHBIT (UHEQULIOHHEI {LIHEPLUOHHBIT (paduansHsle (paduansHie
zpoxom) zpoxom) Zpoxom) zpoxom) caycmumenu) C2yCmumenu)
¥IONbHLR
KOHLIEHTP&ET | ¥ronkHe
HEYMHOCTEED . v KOHLgHTpAT ¥ '
60130 tam ! KPYTIHOCT B4 r y
25-60 Mw
or OrTeancobGpazo- DunLTPaUMa PuneTRaUMA
rRY3Ka p .
(/8 mpancropm) BaHue [ —— (MEeHmMOoYHEIL (MEHmoYHEIT
{omean) gunemp-npecc) ghunsmp-npecc)
¥TONbHBIA
KOHLEHTpET
KPYIHOGTHHY
0-25

PucyHok 8 — TunoBasi cxema NoTOKOB Yrnsi, 0TX040B NPOM3BOACTBA M TEXHNYECKOW BOAbI MO Nogatanam
TEXHOS0rM4yeckoro npouecca (Ha npumepe TyrHynckon oboratutensHon oabpukin)
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Tabnuuya 15— OcHoBHble aTanbl oboralleHns yris

OTan npouecca

OcHoOBHOe TexHororndeckoe obo-

Ne BxoaHol noTok BbixoaHoM NOTOK Smuccnn
(moanpouecc) pygooBaHve
MbINb HeopraHu-
yeckas.
YcTtponcTta Angd nepeasuKkm Bbibpockl ot [IBC
"opHast macca, MOTop- P P P A
BaroHOB, BaroHoomnpokuasiBate- |(yrnepoga okcua,
1 Hoe TonnuBO, anekTpo- |[puem yrns "opHas macca
SHEprUs NK, PbIXITUTENN, XXeNne3ooTaenun- |asota ANoKcua,
Tenu, Norpy3ymku cepbl ANoKeua,
caxka, a3oTa okcu[,
nT. 4.
. MuTtaTtenun, gpodbunku, Knaccu-
"opHast macca, anek- MNogrotoBuTenb- KnaccudumumpoBaHHbIin MbINb HEOpraHu-
2 doukaTopbl, rPOXOThI, AYyroBble
TPO3SHeprusi Hble npouecchl yronb yeckas
cuta
- "opHasa macca (pa3gpob-
PagoBon yrosnb, anek- P (pasnp MbINb HeopraHu-
2.1 [pob6neHwne NeHHas unu namenpyeH- | Opobunku, xxenesooToenntenm
TPO3SHeprusi yeckas
Has)
PapoBon yronb, anek- CopTupoBka chbl- KnaccndurympoBaHHbI MNbiNb HeopraHm-
2.2 A y PTVP PuLnp Knaccudgmkatopsbl, rpoxoThl P
TPO3SHeprusi Pbs MO KPYNHOCTU | Yrofb, Wnam yeckas
Paposon yronb, anek- KnaccudurumpoBaHHbIn MNbiNb Heopranu-
2.2.1 A y Mpoxouerue ¥ PuLnp FpoxoThl P
TPO3SHeprusi yronb, wnam yeckas
PapoBon yronb, anek- KnaccndurympoBaHHbI MNbiNb HeopraHm-
2.2.2 A y Knaccudgmkauus PuLnp Knaccudgumkatopsbl, rpoxoThl P
TPO3SHeprusi yrosib, Lwnam yeckas
KnaccuduuupoBaHHbin | Obecwnamnuea- | KnaccuduumpoBaHHbIn lNbiNb HEOpPraHu-
2.2.3 PuLnp PuLnp [lyroBble cuTa, rpoOXoThl P
Yrosib, 3NIEKTPO3HEPINA | HUE yrnsA yrosib, Lwnam yeckas

13) Fpoxoqul/le TakXe NpuMeHAeTCA Ha nocrnenyrumnx atanax TexHoNorm4eckoro npouecca Aand 006e3BOXMBaHUSA N NOArOTOBKM

YroyibHOro KOHUeHTpaTa K OTrpy3Ke.

LTOC—LE J1N
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[MpodomkeHue mabnuubi 15

OTan npouecca

OcHoBHOEe TexHonormyeckoe 060-

Ne BxogHown noTtok BbixogHon noTok 3muccumn
(nognpouecc) pyooBaHue
YTofibHbIM KOHUEHTpAaT
. . MbINb HeopraHu-
KnaccmdunumnpoBaHHbIN (BNaxHbIN NPOAYKT),
. | Cenapatopbl, OTCagoyHble Ma- |4ecKast.
Yronb, 9NEeKTPO3HEPIus, NPOMMPOAYKT (BNaXKHbIN .
14) paBuTaumoHHOE LLUMHbI, KOHLEHTPaLMOHHbIE CTO- |BogsiHon nap.
3 Boda ", BCnomMmorartesib- nNpoayKT), nopoaa (Bnax-
oboraLieHune . nbl, WNHO3bI, Xenoba, Hacochbl, CToYHble BOAbI.
Hble NPOAYKTbI (MarHe- HbI NPOAYKT), BCNOMOra-
rMAPOLMKIOHbI OTxoabl oboraiye-
TUT) TernbHble NPOAYKThI (Mar- s
HEeTUT)
YronbHbIA KOHLEHTpaT
. BNaXXHbI MPOAYKT),
KnaccugpumumpoBaHHbIn ( POAYKT) .
NpoMMpoAyKT (BnaxHbin | TskenocpeaHble cenapaTtopbl, | CTo4YHbIE BOAbI.
yronb, anekTpoaHeprus, |O6oralleHune B
3.1 nNpoayKT), nopoaa (Bnax- |TskenocpeaHble rmapounknonsl | OTxoabl oborale-
cycneHaust (MarHeTuT, TSDKENbIX cpefax .
HbI NPOAYKT), BCOMOra- |Hacochl HUSA
BOAa, BO3ayX)
TenbHble NPOAYKThI (Mar-
HEeTUT)
YronbHbIM KOHUEHTpAaT
. | OborawieHune oT- . HEHTP
KnaccmdunumpoBaHHbIn canKoit (BNaxHbIN NPOAYKT), CTO4HbIE BOABI.
3.2 Yronb, 3NEKTPO3HEPIUS, npoMnpoaykT (BnaxHbin | OTcagoyHblie MawmnHbl, Hacockbl | OTxoabl oboralue-

BOAa, BO3ayX

(He NnpumeHsieTca
ANs Wnamos)

npoayKT), nopoaa (Bnax-
HbI NPOAYKT)

HUA

) 3neck M panee, ecnu He YTOYHAETCS, MMEETCA B BUAYy CMech OBOPOTHONM BoAbl WM A06GaBOYHON
FOCT 17321—2015 «Yronb. OboraweHne. TepMuHbl U onpegeneHnsa» [25].

(cBexen) Boabl Mo

LTOC—.E J1N
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5 OTan npouecca 5 OcHOBHOE TexHomnormyeckoe 060-
Ne BxogHown noTtok BbixogHon noTok 3muccumn
(nognpouecc) pyooBaHue
YTofibHbIM KOHUEHTpaT
g . KoHUeHTpaunoHHbIe CTONMbI,
KnaccudumumpoaHHbin | OborawieHune B (BNaxHbIN NPOAYKT), CTO4HbIE BOABI.
. |wno3bl, xxenoba, BUHTOBbIE Ce-
3.3 yronb, 3NEKTPOIHEPIrUs, |HAKMOHHO TeKy- NPOMNPOAYKT (BNaxHbIN OTxopabl oborauye-
napaTopbl, HACOCkI, cenapaTopsbl
BoAa LLleM NoToKe nNpoayKT), nopoaa (Bnax- HKSA
5 NPOTUBOTOYHbIE
HbIV MPOAYKT)
. MbINb HeopraHu-
Cyxon knaccudunumpo- .
y Cyxoe oborawie- | YronbHbI KOHUEHTpAT, Cenapatopbl, OTCafo4Hble Ma-  |4ecKasi.
3.4 BaHHbIN Yrosb, 3NeKTpo-
Hue NpoOMMpPOAYKT, nopoaa LWNHbI OTxogbl oborate-
3Hepruns
HUS
CToYHble BOAbI
LLinam, anekTpoaHeprus, YTofbHbIM KOHUEHTpAaT (Bkntovast onoky-
®noTaumMoHHble MaLUWHbI, HACO-
BOAA, BO3AyX, peareHTbl | Prnotaums (Tonbko |(nynbna), NpoMnpoaykT NSHTBI U Npoyne
4 y Cbl, CTaHUMsI NPUrOTOBMEHMS
(B TOM 4ncne pnoky- ANS WnamoB) (BNaxHbIN NPOAYKT), No- ChrIOKyAISHTOB peareHThl).
NSAHTBI) pofa (BfaxHbI NPOAYKT) y OTxogbl oboratue-
HUS
OnekTpocTaTnyeckme, KOpoH- Mbinb.
nekTpuyeckas .
YronbHbIA KOHLEHTpaT, Hble, AnanekTpuyeckme, Tpubo- | CTOYHbIE BOAbI.
5 LLnam, anekTpoaHeprus |cenapaums (Tonb-
NpoOMMpoAYyKT, nopoaa aare3noHHble, KOMOMHMpoBaH- | OTxoabl oborawe-
KO ONsi WnamoB)
Hble cenapaTtopbl HUS
AmanbramaTopsbl, cuTa, MarHuT-
5 Hble U TepMOMarHuTHole cena- | Mbib HeopraHu-
KnaccndpumumpoBaHHbIN
y paTopbl, a3POCYCNEH3NOHHbIE yeckasi.
yronb, wnam, anekTpo- |CneumanbHble Me- | YTronbHbIA KOHLEHTpaT,
6 cenapaTopsbl, peHTreHoMmeTpuye- | CTOYHble BOADI.
3Heprus, MacrnsHbole pe- |Toapl oborawieHms | IpoOMNPOAYKT, nopoaa
AreHTh Ckne cenapaTtopbl, cenapatopbl | OTxoabl oboraue-
oboraweHunsa no opme, TPEHUIO | HUA
N 06EMHOWN NPOYHOCTU U T. A.

LTOC—LE J1N
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OTan npouecca

OcHoBHOEe TexHonormyeckoe 060-

QNEKTPO3HEPTrnA

NPOMMPOAYKT, LWnam

CYLUUIIKA, NpoYne CYLLUUIKN

Ne BxogHown noTtok BbixogHon noTok 3muccumn
(nognpouecc) pyooBaHue
YronbHbIN KOHUEHTpaT
(BNaHbIN NPOAYKT),
. - ByHkepbl, rpoxoTbl, anesatopsbl, |[lbib HeopraHu-
npomMnpoaykT (BnaxHbin |O6essoxmnBaHne, |0O6e3BOXEHHbIN Yrofb-
7 N LeHTpUdyrn, punbTpbl, Cy- yeckas.
npoaykT), nopoaa CryleHue, Cylka |Hbl KOHUEeHTpaT
. LWWrbHbIE annapaTbl, HAacOChl CTou4Hble BOAbI
(BrNaxHbIN NPOOYKT),
3MEeKTPO3HEpPrus
YronbHbIN KOHUEHTpaT
BNa)HbIN NPOAYKT), MO- YronbHbIA KOHUEHTpAT,
7.1 ( P 'E"y ) [ApeHupoBaHue HEHTP [‘poxoThI, 3nesaTopsbl CT0O4HbIE BOAbI
poga (BnaxHbln npo- NPOMNPOAYKT, nopoaa
AYKT), 3NEeKTPO3Heprns
YronbHbIN KOHUEHTpaT
BNa)XHbI MPOAYKT), .
( POAYKT) . |LleHTpudyrmpoBa- | YrosibHbIN KOHUEHTpaT,
7.2 NPOMMPOAYKT (BNaXHbIN LleHTpudpyru CTO4HbIE BOAbI
Hue NpoOMMPOAYKT
NPOAYKT), 3NEeKTPO3Hep-
rms
YronbHbIN KOHUEHTpaT
7.3 (nynbna), anektpoaHep- | CrylieHne YronbHbIA KOHUEHTPAT OTCTONHMKM CT0O4HbIE BOAbI
rms
YronbHbIN KOHLUEHTpPAT, .
YronbHbIA KOHUEHTpAT,
NPOMMPOAYKT, CryLLeH- dunbTp-Npeccsl, BakyyMm-
7.4 dunbTpauma NPOMMPOAYKT, CryLeHHas CTO4HbIE BOAbI
Has nynbna, 3afekTpo- vAbna dunbTpbl, rMNnepdapdunbTpbl
3Heprus y
YronbHbIWM KOHUEHTpPAT, . MbINb HEOpraHu-
YronbHbIA KOHUEHTpAT, BapabaHHble cywmnku, TpyObi-
7.5 NPOMMPOAYKT, Lnam, Cywka yeckas.

CTo4YHble BOAbI

LTOC—.E J1N
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. 3Tan npouecca 5 OcHoBHoe TexHornornyeckoe o6o-
Ne BxogHown noTtok BbixogHon noTok 3muccumn
(nognpouecc) pyooBaHue
YronbHbIW KOHUEHTpPAT, Mpecchbl (yaapHble, Bankosble,
NPOMMPOAYKT, LWSiaMm, BanbLOBbIE, LUHEKOBLIE), 3KC-
P PoRy YronbHble 6puKeThl, H ) MbINb HeopraHu-
NPOAYKTbI CryLLEeHUs, Tpy4epbl, rOMOHe3aTopbl, KOH-
8 BpukeTpoBaHMe | NPOMNPOAYKT, Linam, 8 yeckas.
3MEeKTPO3Heprus, Tenno, Benepbl, 403aTOpbl, MeLlarku,
NPOAYKTbI CryLLeHns . CTouYHbIe BOAbI
nap, CBa3yLne Belle- CYWWNbHbIN annapaT, 6yHKepbl,
cTBa rPOXOTbI, MUTaATENN, HACOChI
MbINb HeopraHu-
yeckasi.
y o Bbibpocbl ot [1IBC
YTronbHbIN KOHLEHTpPAT, ToBapHbIf yronb (oTcop- |LTabeneyknagymku, opodunkm, (yrnepoaa oKona
9 NPOMMNPOAYKT, MOTOpHOe | CknagupoBaHME U | TUPOBAaHHLIN MO Krnaccam | NOorpy34vmKkn, rpoxoThl, SKCTpyae- aﬁmapnmommn ’
TOMNSIMBO, 3NEKTPO3HEP- |OTrpy3Ka yrng KPYMHOCTU N UHbIM Napa- |pbl, KOHBENEPDI, TONKaTenn, Nu- Cepbi AMOKeHA ’
rms MeTpam) TaTtenu, Bechl P ’
caxka, aszoTa okcua
nT. 4.).
CTou4HblE BOAbI
- MbeineynasnuearoLLme yCTaHOB-
Bos3ayx ¢ NOHMXeHHOM .
- KW, BOOHO-LLUTaMOBOE X035-
KOHLEHTpaLumen nbinu, -
Mbinb, 060pPOTHLIE U CTBO, OTCTOMHUKN, YCTAaHOBKM
ocBeTneHHasi 06opoTHas MbINb HeopraHu-
CTOYHble BOAbI, XBOCTbI | [1pnpogooxpan- ANs XnopuposaHus Boabl, 6umo-
10 BOAA, LUNaM, OYULLIEHHbIe yeckas.
oboralleHns, aNeKkTpo- |Hble TEXHOMOMN OKUCNUTENbHbIE KaHanbl,
CTOYHbIE BOAbI, XBOCTbI CTouHbIEe BOAbI
3Heprug, Boga HedTenoByLLKK, OTBanoobpaso-
oborauieHuns B rmapooT-
BaTenu, aBTocamocBarnsbl, 6ynb-
Banax u oteanax .
A03epbl, NOrpPy34YnKn, KOHBENEPDI
MpepoTBpalLeHne
peaoTBpat . Mbinb HeopraHum-
3arpsasHeHus aT- Bo3ayx ¢ NOHMXeHHOM
10.1 |[MbiNb, 3NeKTpO3Heprus . [MbineynaesnuBatoLLne YCTaHOBKY | YecKas.
MOCCEPHOro BO3- | KOHLEHTpauuen nbinm
CTOouYHbIE BOAbI
Ayxa

LTOC—LE J1N
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OkoHyaHue mabnuubi 15

. OTan npouecca . OcHoBHOE TexHonornyeckoe o6o-
Ne BxogHown noTtok BbixogHon noTok 3muccumn
(nognpouecc) pyooBaHue
O6opoTHble BoAbl, anek- | OceetneHne o6o- |OceeTneHHaa obopoTHas -
10.2.1 BopgHo-LunamoBoe xo3sMcTBO —
TPO3Heprus POTHbIX BO4 BOAA, LUNam
OTCTONHMKKM, YCTAHOBKM NS
CTO4YHble BOAbI, 3NEK- OuyuncTka cTo4YHbIX | OYMLLEHHbIE CTOYHbIE XNopupoBaHus Boabl, BUOOKNC-
10.2.2 CTou4HblE BOAbI
TPO3Heprus BOA, BOAbI nuTenbHble KaHanbl, HedTeno-
BYLLIKW
O6palleHue c oT- OtBanoobpasosatenu, astoca- |[lbinb HeopraHu-
XBoCTbI oboraLlieHus, XBOCTbI oboralieHus B
10.3 Xo4amu NpousBoa- MoOcCBarnbl, 0ynbao3epsbl, NOrpys- |4eckas.
3NEKTPO3HEPrus, Boga rmgpooTBanax u oTeanax .
cTBa UYMKKN, KOHBENEPDI CTo4HblE BOAbI

Tabnuya 16 — OcHoBHOe 0bopyaoBaHue, UCnonb3yemoe npu oboraleHnn yrmns

HanmeHoBaHue OGOpyﬂ,OBaHI/IFI

HasHayeHune obopygoBaHus

TexHonornyeckune xapaktepuctuku >

YcTponctea onga nepeaBmkeHNsa Baro-
HOB (FTOKOMOTMB, TOSKaTenb, yCTPON-
CTBO MaHEeBPOBOE)

MaHeBpoBble onepauun Npu pasrpyske
1 NOrpy3Ke XXene3HOAOPOXHbIX NoryBa-
rOHOB

MakcruManbHoe Tarosoe ycunue (MOLWHOCTb Au-

3enbHbIX ABUraTenemn) — okomno 2 TbiC. M. C.

Ba roHoonpoknabiBaTesib

Pasrpyska XKeJne3HOAOPOXHbIX noJjiyBa-
rOHOB

MakcumarnbHbIV BEC IPyXeHbix BaroHoB — 170 T (no

OaHHbIM TeX. J'II/ITepaTypr).

MpounssoguTensHocTs — 900-1760 T/4 (NO AaHHBIM

Tex. nutepartypsbl) [72]

Pbixnutenb

PbIxneHne crnexaBLUMXCst N cMep3s-
LUMXCS FPYy30B

MNpoussoanTensHocTb — 60—240 T/4 (N0 AaHHbIM

TeX. nuTepaTypbl)

1% Mo gaHHbIM aHKeT (Mo yMonyaHuio).
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lNpodomkeHue mabnuubi 16

HanmeHoBaHune obopyaoBaHus

HasHauyeHue ob6opyaoBaHms

TexHonornyeckue xapakrepuctukm =

XKenesooToenutenb

YnaneHue cdbeppoMarHUTHbIX Npeame-
TOB U3 Pa3rpyXeHHOro yrns

(ny6uHa 30HbI n3Bneyenna — ao 700 mm (no aaH-
HbIM TeX. NMTepaTtypsbl).

Macca uaBnekaemblx npeameToB — A0 40 kr (no
AaHHbIM TeX. NnuTepaTtypbl)

BapabaHHbI MarHUTHbIN (3nekTpomar-
HUTHLIN) cenapaTtop

PereHepauuna cycrneHsnm

[Mpon3BOaANTENBLHOCTL cenapaTopa Ans pereHepaumm

CyCcneH3nn No ncxogHomy martepuany — 270—
400 M3y

"poxoT (COpTMPOBOYHAs YCTaHOBKA)

MoaroToBuTENbHAs Krnaccudukaums
yrnen (NogrotoBuTenbHOE rpoxoye-
Hue).

OTMbIBKa OT MarHETUTOBOW CYCMNEH3Un
1 06e3BOXMBaAHME KPYNMHOIO KOHLEHTP-
aTa, npoMnpoaykTa, Nnopoabl.
Ob6ecwnamnmeaHne n pasgeneHune To-
BapHbIX KaccoB yrnemn

[MpounssoguTensHocTs — 128-2300 1/4 (No AaHHbLIM
aHkeT), oo 1500 1/4 (NO gaHHbIM TeX. NuTepaTypbl).
Pa3mep 3arpyxaemoro matepmana — o 750 mm
(MO AaHHbIM TEX. NUTEpaTypbl).

Pa3smepbl paboyei NoOBEpPXHOCTU — A0 22 M? (no
AAHHbIM aHKeT).

AddekTnBHoCTb — 70 % — 98 % (N0 AaHHbBIM TEX.
nnteparypsbl)

BapabaHHbIN rpoxoT-gpodunka

OTaeneHve HerabapuToB M KPYMHbIX
NMOCTOPOHHMX NpeamMeToB (Npeasapu-
TENbHOE rPOX0OYEHUE)

YcTtaHoBka ApobunbHO-COPTUPOBOYHAS

[pobneHne n copTpoBKa yrnemn no
KPYMHOCTH

MponssogutensHocTb — 10—1000 T/4 (No AaHHbBIM
TeX. nMTepartypsbl).
MoulHocTb — 15—-2600 kBT (N0 AaHHbIM TEX. NUTe-

paTypbl)

Knaccudumkaums yrnen (coptTmpoBka no

KpynHOCTb nocTynatowiero yrnsg — Ao 3 Mm (No aax-

Knaccudukatop
KPpYnNHOCTW) HbIM TEX. NIMTEepaTypbl)
KpynHOCTb NocTynawLwmux KyckoB yrng — 20—
obrneHue yrng. 1000 MM (No OaHHbIM aHKEeT).
Mpo6unka Op y (no A )

[MonyyeHne ToBapHbIX KNAccoB yrreun

MpousBoanTenbHOCTE — 5-155 M*/4 (N0 AaHHbLIM
Tex. nutepatypsbl), 4o 500 T/4 (N0 A4aHHBIM aHKET)
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lNpodomkeHue mabnuup! 16

HanmeHoBaHune obopyaoBaHus

HasHauyeHue obopyaoBaHust

TexHonornyeckue xapakrepuctukm =

Meperpy3ska yrns 3 6yHKEPOB Ha KOH-

[MepemelleHne ToBapHbIX KNaccoB yr-
Inen 1 oTxo4oB

MNeperpyxatenb N _
PeTPY Beneps.l
MNpoun3BoanTensHocTb — Ao 1170 Moy (No AaHHbIM
y Tex. MuTepaTypbl), 265-960 M>/4 (MO AaHHLIM aHKeT).
PaBHOMepHasi nogada ropHon Macchl
MNutatenb KpynHocTb 3arpykaemoro matepuana — 0o 500 mm
n3 ByHkepa B OCHOBHOe 0bopyaoBaHue.
(MO AaHHbIM TEX. NUTEpaTypsbl).
WnpwuHa nonotHa — Ao 1800 mm (NO gaHHbLIM aHKeT)
MNepemelueHne pagoBbIX yrien B Kop-
. nyc oboratleHus. [NpoussoauTenbHoctb — A0 4500 M3y
KoHBenep

LLinpnHa neHtbl — go 2000 mm

CenapaTtop TskenocpeaHblii

OboralyeHue

MpownsBoauTensHocTb — Ao 500 T/4 (MO AaHHbIM aH-
KeT)

MMOpOUMKIOH

O6oraileHue yrng.

Knaccudmkaums yronibHoOro wama.
CryLueHne oTXo4oB MarHUTHOM cena-
pauun

KpynHOCTb MNOCTYyNaKLmMX KYCKOB yrna — A0 25 MM
(MO AaHHBLIM aHKeT).

OdvnameTtp — 150-1000 MM (MO AaHHBIM aHKET).
MNpou3BoanTensHocTb — A0 990 m3/u/M? no ucxoa-
HOMY NPOAYKTY (MO AAaHHbLIM TEX. NUTEPATYPbI)

[NpousBoauTenbHocTb — A0 500-650 T1/4 ons nerko-

OtcapgoyHas malumHa O6oralueHne oboratumoro yrnsa (No gaHHbIM TEX. NUTepaTypbl),
210-650 T/4 (NO faHHbBIM aHKeT)

KoHLUeHTpaunoHHbIN CTON, L3,

HeHTpall . OboralyeHune —

Xenob, BUHTOBOW cenapaTop

CenapaTtop NPOTMBOTOYHbIN O6oralueHne —
[MpounsBoaunTenbHOCTb — A0 480 T/4 (N0 A4aHHbIM Tex.

YcTaHoBKa cyxoro oboraiieHus O6oralueHne

nntepartypsbl)
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HanmeHoBaHune obopyaoBaHus

HasHauyeHue ob6opyaoBaHms

TexHonornyeckue xapakrepuctukm =

dnoTtomalwimHa

O6oralleHune yronbHoro wnamMa

KpynHocTb ncxogHoro wnama — 0,1-1 mm (no gas-
HbIM TEX. NTepaTypbl).

MpounsBoanTensHocTb — Ao 1000 M3y no nynbne (no
AaHHbIM TeX. nuTepaTtypsbl); 25-56 T/4 No cyxomy
BeLlecTBY (NO AaHHBIM aHKeT)

Bakyym-cpunbTp, runepbapdpunstp

Ob6e3BoxunBaHne PrIOTOKOHLEHTpaTa

MponsBoanTenbHoOCcTb — A0 850 T/4 (MO AAHHBIM TEX.
nnteparypsbl)

Tpyba-cywunka, 6apabaHHas cywmnka

Tepmuyeckas cylika rioTOKOHLEHTpa-
Ta

MpounssogutenbHoctb — Ao 400 T/4 ncxogHoro npo-
AykTa (No gaHHbIM Tex. nutepaTypsbl); 60—110 T/4 (no
AaHHbIM aHKET)

CnupanbHbIn cenapaTop

O6oralleHune yronbHoro wnamMa

KpynHocTb ncxogHoro wnama — 0,1-3 mm (no gaH-
HbIM TeX. niTepaTypbl).

MpousBoanTensHoCcTb — A0 210 M*/4 no nynbne (no
AaHHbIM TEeX. NUTepaTypbl)

'mppocansep (rmgpoknaccudgukaTop)

Knaccudumkaums yronbHoOro wniama

KpynHOCTb ncxogHoro wnama — o 2,5 mm (no gax-
HbIM Tex. niTepaTypbl) [72]

[lyroBoe cuto

ObeclunamnmsBaHue.
OTMbIBKa 1 00e3BOXMBaHUE MENKOW
nopoasbl

[pOM3BOANTENBHOCTL MO Nynbhe — A0 300 m3/u/m?
(MO AaHHbIM TEX. NUTEpaTypbl)

Hacoc

I'IepeKaqKa BOAbl, YIOJiIbHbIX N MarHe-
TUTOBbIX cycneH3|/||7|

NpoussoauTensHoctb — Ao 8000 Moy (Mo AaHHbIM
Tex. nuTepatypbl), 10 925 M*/4 (Mo AaHHBIM aHKeT)

OnesaTtop 06e3BOXNBAIOLLNN

O6e3BoxMBaHue yrns

MouwlHocTb — 15-55 kBT (N0 AaHHbIM Tex. nuTeparty-
pbl), 18,5-30 kBT (N0 AaHHbIM aHKeT).
[MpounsBoguTenbHocTb — 38,5-324 1/4 (N0 AaHHbBIM
Tex. nutepatypsbl), 0 324 T/4 (N0 AAHHBIM aHKET)
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HanmeHoBaHune obopyaoBaHus

HasHauyeHue obopyaoBaHust

TexHonornyeckue xapakrepuctukm =

Cryctutens (paguanbHbii, NnacTUHYa-
ThiN)

OcBeTneHune LWnamoBbIX BoA.
CryweHue wnama

MpousBoanTENbHOCTL — A0 2,0 M°/4/M* MO UCXOLAHO-
MYy MPOAYKTY (N0 AaHHbIM TeX. NuTepaTyphbl).
Mpoun3BoanTensHOCTL — Ao 1200 m3/y (No AaHHbIM
aHkKer).

Onametp — oo 100 m (N0 AaHHBLIM TEX. NUTEpaTypbl).
[Mpon3BOANTENBHOCTL MNNACTUHYATOrO CrycTurtens —
Ha eauHuLy 3aHMMaemMon nnowaam B 5-10 pas
GonbLue No CpaBHEHWUIO C paanarnbHbIM CrycTUTenem

LleHTpudyra

O6e3BoOXMBaHME MESKOrO KOHLEeHTpaTa

MpownssogutenbHocTb — A0 400 T/4 No ncxogHomy
NpoaykTy (Mo AaHHbIM Tex. nuTtepartypsl), 35-360 T/4
(MO AaHHbIM aHKeT).

KpynHocTb maTtepuana — 0,8—-12,0 mm (No AaHHbIM
aHKeT)

dunbTpbl (PUnbTP-Npeccsl, rmnepodap-
PUnNbTPbI)

O6e3BoXMBaHWE YrofnbHOro WwamMa

[MponsBoguTensHocTb — 18-50 T/4 (N0 AaHHbIM aH-
keT), 8o 850 T/4 (N0 AaHHbIM Tex. niTepaTypbl)

YcTaHoBKa 6pukeTupoBaHus yrns

BpukeTnposaHue

MponsBoauTenbHocTb — A0 50 T/4 No cyxum Gpuke-
TaMm (N0 AaHHbIM TeX. NniMTepaTypbl)

TpaHcnopTUpOBKa pasrpyXeHHOro yrns.

O61beM koBLIa — 6—14 M* (MO AaHHBIM TeX. UTepa-

Morpy3sumk
Py CknagupoBaHue yrns Typbl)
EmkocTtb koBwa — go 40 M° (MO AaHHbIM TEX. NnuTe-
OKckaBaTop CknagupoBaHue 1 norpyska yrns
paTypbl)
LLItaBeneyknagumk Yknagka yrns B wrabenm —

KomnpeccopHoe o6opyaosaHue

Ob6ecneyeHne nHeEBMATUYECKOro Npu-
Boaa obopynoBaHus

KoHTponbHo-n3meputensHoe obopyao-
BaHue

YyeT Maccbl TpaHCNOPTUPYEMOrO Yris.
KoHTposnb pacxoga pecypcos
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HanmeHoBaHue OGOpyﬂ,OBaHI/IH

HasHnayeHune obopygoBaHus

TexHonornyeckune xapaktepuctuku >

"py3onogbeMHoe obopyaoBaHue:
- KpaH (KO3110BOW, MOCTOBOW,
KpaH-6anka);

- nebepnka;

- nndr;

- Tane;

- Tenbep

MNoobeMHO-TPAHCMOPTHBLIE N MOHTaX-
Hble paboTbl

MalumHa npobopasgenovHas

MoaroToBka nabopatopHbIx Npob yrnen | MakcnmansHas KpYNHOCTb KyckoB yrnsg — 300 Mm

n NpoaykToB oboralleHuns

(MO AaHHbIM TEX. NUTepaTypbl)

JTabopaTopHbIN KOMMMeKC ¢ npubopamm
ANsi U3MEPEHNs1 COCTaBa BeLLEeCTBa

N3amepeHne cocTtaBa n napameTpoB
npo6 yrnen n npoaykTos oboraweHnst

Kanopudepsbl

I'IouorpeB BO34yxa, nocrtynarwuiero B
WaxTy unm rnomMmeLleHnaA

Tabnuuya 17 — MNpupogooxpaHHoe obopyaoBaHue

HanmeHoBaHune obopynoBaHus

HasHa4yeHue obopyaoBaHus

TexHonornyeckme xapakTrepucTukm
(no gaHHbIM Tex. nuTepaTypsbl)

MeineynosuTtens

YnaBnnBaHue NbiNu TEXHOMNOMMYECKNX ra3os U
BO34yXa Ha CYLUMMbHbIX YCTAHOBKaX, B CUCTE-
Max NPOMbILLITIEHHOW BEHTUNALUK U acnupa-
umn YOO

[Mpon3BOAUTENBHOCTD:

- MBL, (12-175 Thic. M*/4);
- MBLI (15-180 Thic. M3/y).
A dDEKTMBHOCTb NbiNeynasnmMBaHnsa — A0

99,9 %

AnnapaTt MOKPOW ra3oo4mncTKu

OkoH4aTenbHas O4YMCTKa 3anblfiEHHbIX ra3os
MOKPbIM cnocobom B cucTtemax acnupaumm mn
npoMmbILneHHon BeHTunauun YO

[NMpoun3BoauTenbHOCTb — 12—-175 ThIC. M3/,

AddekTnBHOCTL — A0 97 %

3ymnd

MpenBaputenbHoe oceBeTneHne Boabl (yaane-
HMe B3BELLEHHbIX YacTuLl)
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HanmeHoBaHne obopyaoBaHus

HasHauyeHue obopyaoBaHus

TexHonornyeckne xapakTepuCTUKm
(Mo AaHHbIM TeX. nMTepaTyphbl)

[Mpya-OTCTOMHUK U aHANOrn4YHble
yCTpoKncTBa (OTCTONMHUK, OCBETNTESb
CO B3BELUEHHbLIM CITOEM OcajKa)

OcBeTneHune Boabl (yaaneHune Taxenbix
B3BELLEHHbIX YacTul)

CreneHb 04YUCTKM BOObI NMOCIE NePBUYHOIO
OCBET/EHUSI MO B3BELLEHHbIM BELLEecTBaM —
oT 50 % #o >99 % (No gaHHbLIM aHKeT)

HedTenosyLuka n aHanornyHole
ycTponcTBa (6oHOBOE 3arpaxaeHue,
OOHOBbLIN PUNBLTP)

OuuncTka CTOYHbIX BOA OT He(bTeI'IpO,D,yKTOB

dnotaymoHHas MalumHa

OuncTka CTOYHbIX BOA OT B3BELUEHHbIX BE-
LwecTB (KPYNHbIX MU MESNTKOANCNEPCHbIX),
HedxTenpoayKToB, Xernesa, macen u NAB

AddekTnBHOCTL hnoTaumm — go 95 % —
98 %

YcTaHoBKka Ans obes3apaxvuBaHus
BOAbl XITOPUPOBaHNEM

O6e33apaxmBaHne CTOYHbIX BOA (yaaneHue
BGakTepun)

YCcTaHOBKa OKUCNEHUSI aKTUBHBIM UITOM

Buonornyeckas ouncTka CTOUHbIX BOA

CTteneHb 0YUCTKM BOAbI MOCHEe NO opraHuyve-
CKUM 3arpga3HeHusam coctasnsgeT okorno 90 %

YcTaHoBKa 030HMPOBaHUS

O6e33apaxmBaHne CTOYHbIX BOA, yaaneHune
Xenesa

YcTaHoBKa o6e33apaxnBaHusg
Y®-nanyyeHmem

O6e33apaxmBaHme CTOYHbIX BOA,

YpoBeHb nHaktuBaumm — o 99,9 %

3acbINHON COPOLMOHHBIN OUNbTP

JloouncTKa CTOYHbIX BOA,

YcTaHoBKa aspauun Boabl (aspatop)

OuncTka CTOYHbIX BOA OT XKenesa

YcTaHoBKa priotaumm, punbtpaumm mn
obe33apaxxmBaHus

KomnriekcHasi ounCTKa CTOYHbIX BOS,

MpoussoauTensHOCTs — 30 M4 1 Gonee
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2.3.1 Npuvem yrnsa

B 3aBMCUMMOCTM OT MecTa pacnonoXxeHus v Tuna yrneoboratutenbHon abpukn (LeH-
TpanbHag, rpynnoBas, nHaMBuayarnbHas) pagoBoun Yronb OCTaBNAeTCs pasnuyHbIMU Buaa-
MW TpaHcnopTa — fEHTOYHbIMW KOHBENepamMn, aBTOTPAHCMOPTOM, CKMMAMU WU XeNnesHoao-
POXHbIMK BaroHamn. Hanbonee pacnpoCTpaHEeHHbIM SABMSAETCA KEeNe3HOOOPOXHbIA TpaHC-
nopT.

[nsa pasrpysku KenesHo4opOXHOro TpaHcnopTa NPUMEHSIIOTCH YCTPOMCTBA N4 nepe-
ABWKEHUSI BaroHOB M BaroHoonpokugbiBaTenu. pyM OTCYyTCTBMM BaroHOOMNPOKUAbIBaTENEN
NCNONb3YIT PYYHYIO pasrpysKky C NOMOoLLb BUbpaTopoB.. [1pn HeO6X04MMOCTN NPUMEHSIOTCA
pbIXNUTENN U APOBUNBHO-PPE3EepPHbIE MALLUHBI.

YcTtponctea ansa nepensmxkeHust saroHos (YIB) npegHasHaveHbl Ang nepnoguyecko-
ro nepensmxeHNa B 00OMX HanpaBfieHUSX Xere3HOOOPOXHbIX COCTaBOB Ha Pa3rpy304HbIX
nyHKTax oboratuTenbHblx pabpuk. YIB BkntoYatoT: OTBOAKM NyTEBOro BbIKNKOYaTenNs, ToNKa-
Tenb, pa3BoaKy kabenen. MeTannoKOHCTPYKUMA TorKaTensa nopTanbHOro Tvna oxBaTbiBaeT
COCTaB CBEpPXY U ¢ BOKOB.

TonkaTtenb yCTaHOBIIEH Ha CBOW PESIbCOBbLIA NYTb U MUMeeT BO3MOXHOCTb nepeasu-
raTbCsl BOOSb cocTaBa. Ha BepxHen nnowagke TonkaTtens CMOHTMPOBaHbI ABa NpuBoaa: Ans
nepemeLLeHns Tonkatens n ansa nogbema 6anku, CoeanHsIIoLWEN ToNKaTeNb CO CLEMNHbIMA
ycTponcTBamMu BaroHoB (aBtocuenkamn). Pabota Tonkatensa npoucxogut cnegyowmm obpa-
30M: COCTaB BbICTaBNAETCH MO pasrpy3ky (3arpysky); Tonkatenb ¢ NogHATon Gankon noa-
BOOUTCA K YeTBEPTOMY — LUECTOMY MOJSlyBaroHy, onyckaeTtcda Oanka, npoucxoauT coeauHe-
HWe TomnKaTens u CoCTaBa; ToNKaTeNb BMECTE C COCTAaBOM NPOABUIaeTCcs B CTOPOHY 3arpy3ku
(pasrpysku). 3aTem npoLecc NoOBTOPSETCA.

Yctponcteo YIB-25 npegHasHadeHO ONns nepeaBiKeHUa Xerne3HOLOPOXHbIX cocTa-
BOB, ChOPMMPOBAHHBIX U3 nornyBaroHoB obuwen maccon go 2000 T (coctaB go 20-24 nony-
BaroHOB B 3aBMCUMOCTW OT COCTOSHUA nyTn). [NpuBoa nepeaBmKeHns UMEET NiaBHOE pery-
nMpoBaHne CKOPOCTU. YnpaBrieHne yCTPOMCTBOM — AUCTAHLUMOHHOE C NyfibTa yrnpaBreHus.

Ana nepeaBkKeHUs1 Xene3HoO4OPOXKHbIX BAaroHOB Ha pPasrpy3oudHbIX MyHKTaX Takke
NPUMEHSAIOTCA MaHEBPOBLIE yCTponcTBa (Hanpumep, MY-12-M2A), ocHalleHHble nebeakamu.

BaroHoonpokuabiBaTenn ocyLecTBNAT HEMOCPEACTBEHHYO pa3rpy3Ky BaroHoB. OHU
npeacTaBneHbl ABYMS TUNamun: pOTOpHbIMU 1 60KoBbIMK. [1POM3BOANTENBHOCTL BAroHOOMNpPO-
kngbiBaTtenen gocturaet 1760 1/4, obcnyxmBaemble BaroHbl MOryT MMeTb Maccy Ao 134 7.

Pbixnutenu npegHasHayeHbl ONs BOCCTAHOBIEHUSI CbIMy4YeCTU CMep3Llerocs wunm
cnexasLlerocsa yrrisi Npu BbIrPy3Ke €ro n3 XenesHogopOoXKHbIX NonyBaroHoB. Peixnutenu Mmo-
ryT OCYLLECTBNATbL AencTBME BUbpaumen, bypeHnem, ppesepoaHmem. [Ans yCTaHOBKU U ne-
pPecTaHOBKM pPbIXUTENEN Ha nofyBaroHe HeobxoAuMbl KpaHbl, obecneudmBatowine rpyso-
noabeMHOCTb He MeHee 7—10 T. iIcnoNHUTENbHbIN OpraH pbIXANTENS BbIMNOMHEH U3 BbICOKO-
NPOYHOM MOPO30CTONKOW CTanu, a anekTpoasuraTenlb — B BUOPO3aLLUTHOM UCNOSHEHUN.

B pasrpyXeHHOM yrne MoryT BCTpe4yaTbCA MOCTOPOHHME NpeaMeThbl: AepeBO, arek-
TpoAeToHaTopbl, MeTann u T. 4. [lna npegoTBpalleHns NonoMoK obopyaoBaHus 3Ty npea-
METbl U3 YrofibHOro NOTOKa He0BXxo4MMO yaanuThb.

[epeBo n 6onbluMe Kyckn BUAMMOW NOPOAbl BbibupaloTca ¢ nomoLlpto 6apabaHHOro
rpoxota unu nopoaosbibopLinkamm Bpy4dHyto. deppoMarHuTHbole NpegMeTbl yaanawTcs u3
yrns Npu NoMoLLM Xenesootaenutenen n metannogeTekropos. [NybuHa 30HbI U3BEYEeHUs
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xenesootgenutenamu coctasnset go 700 mm, mMacca wu3Bnekaemblx MNpeamMeToB — [0
40 «r [72].

ABTOCaMOCBasbl Pa3rpy>KatTcsi CaMOCTOATENbHO. [N nepemeLleHns pasrpy>KEHHOro
UMM YISt NTPUMEHSIKOTCS, Kak NpaBuiio, Norpy3vmkn n 6ynbaosepsbi.

BHyTpu oboratnutenbHon abpukm Npoaykums (KOHUEHTpaT, NonynpoaykT, wnam, oT-
xoabl oboralieHns) TpaHCNOPTUPYIOTCA C NOMOLLLIO KOHBENEPOB. YYeT Macchl TpaHCNopTu-
pyeMor npoayKuMM W pacxoja PecypcoB OCYLLECTBISETCS C NPUMEHEHUEM KOHTPOSIbHO-
nameputenbHoro obopyaoBaHusa (BecoB, pacxogoMepoB M T. A4.). MoHTax obopyaoBaHus
OCYLLECTBMSAETCA C NOMOLLbK rpy3onogbeMHoOro obopyaoBaHus (rnmaBHbiM obpasom, Kpa-
HoB). MogorpeB Bo3ayxa B NOMELLEHMAX OCYLLECTBNAETCHA C NPUMEHEHNEM Kanopudepos.

[nsa KOHTpoNnsa KayecTBa OTrpykaemMon NpoayKLMM N3 NapTuin KOHLEHTpaTa OCyLecTB-
naetcsa otoop Npob ¢ NoMoLLb NPOBGOOTOOPHMKOB.

2.3.2 NMNopgroTtoBuTernbHbLIE NMPOLECCHI
2.3.2.1 ApobneHue

ApobneHne — npouecc paspyLleHns yrnsa nog AevcTBUEM BHELLHUX cun go Tpebye-
MOM KPYMHOCTU M rpaHynomeTpuyeckoro coctasa. NpuHATO cuntate gpobneHnem npouecc,
B pe3ynbTate KOTOPOro nory4yarTcs NpPoayKTbl KpyNMHOCTbO 6onee 5 mm. [pobneHne ocy-
LecTBnsieTcs B Apodunkax [35].

B 3aBMCMMOCTM OT KpynHOCTU ApoBuUMOro matepuana u agpobneHoro npogykra ctagun
ApobneHna umeroT ocobble HasBaHWA: nepBas cTagust — KpynHoe gpobnenve (go 200-—
300 mm); BTOpasi ctagus — cpegHee apobneHne (oo 25-100 mm); TpeTbsa cTagus — Merkoe
apobnexwne (go 3—10 mm).

Cnocobbl apobneHns, Ha KOTOpbIX OCHOBaHa paboTa Apobunok:

- pasgaBnuBaHne — A58 KPYNHOro 1 cpegHero apobneHnsa TBepAoro yrnsa n nopog;

- packanbiBaHne — B OONbLUMHCTBE CriyvyaeB Ans KPYNHOro ApoBreHus Xpynkux yr-

- yoap — Ans MeTKoro gpobneHus yrna n npoMexyToyHoro npoaykra [33].

OCHOBHbIMM TYMAMKU NPUMEHAEMbIX APODBALMX annapaToB ABNATCS:

- LLIeKOBbIE;

- BankoBbl€;

- MOJIOTKOBbIE (POTOPHbIE).

LLlekoBble apobunkun

LLlekoBble opobunkn NpUMEHNAIT Ans ApobrneHns ropHOM Macchl, coaepXXallen Kpyn-
HOKYCKOBYIO MOpOAy cpeaHen n 6onbwon npodHocTu. [pobawmmmn opraHammn SBRstoTCS He-
noaBWXHas LWeKa (nnuTa), 3akpennieHHas B Koprnyce, 1 NogBuXHas LLeka, coBepLialrLas Ka-
YaHue BOKpYr ocu. CyLLEeCTBYIOT LLEKOBblIE APOBUIKM C NPOCTbIM (MO Ayram OKPY>XHOCTEN) n
CNOXHbIM (MO 3aMKHYTbIM KPUBbLIM) ABMXXEHUEM NOOBUKHOM LLEKMN.

BankoBble ApoOUNKu

BankoBble OpoOMMKM MCNOMb3YIOT NPUHUMM pa3faBfiMBaHUA M packanbiBaHUs MaTte-
puana, Haxoasuerocs B paboyeM NpoCTpaHCTBE MEXAY ABWXKYLLUMMUCA rmagkumn, pudne-
HbIMW UNK 3yByaTbIMU LUNTMHOPUYECKMMU NOBEPXHOCTAMM.
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B 3aBMCUMOCTM OT KOHCTPYKTUBHBLIX OCOBEHHOCTEN N Ha3HaYEeHUA NPUMEHSIIOT BasnKo-
Bble ApOOWIKM cneayowmx TUMoB:

- 0AHOBarskoBble — Ansa ApobneHus arnomepaTa u yrns;

- ABYXBasnkoBble — Ans Ap0obrneHnst ropHbIX Nopoa U pyA;

- ABYXBaskoBble € 3yb4aTbiMy Bankamum — Anst ApobneHns yrnsa n Markmx nopoa;

- YeTbIpexBankoBble C rMagkMmmn Bankamm ans opobneHus Kokca.

Hanbonblwee pacnpocTpaHeHne nonyymnu OByxBaskoBble Apobunku. B 3ybyaTbix
Apobunkax Kaxkabl Bariok COCTOUT U3 Bara u NPUKPENSIEHHOIO K HEMY MHOIOrpaHHMKa, K Ko-
Topomy 6BonTamu KpensaTcs CMeHHble 3ybuyaTble cermeHTbl (baHgaxu) B BMAE OTNMBOK U3
MapraHLoBUCTON CTanw.

[nsa kpynHoro n cpegHero ApobneHnsa psagoBbiX Yrnen, aHTpauuTa U cnaHues, coaep-
Xalmx KpYnHOKYCKOBYIO nopoay € Ko3ddPUUMEHTOM KpenocTn Ao 4, LWMPOKOe MpUMEHEHMe
nMeloT AByxBarikoBble 3ybyaTble gpobunku Tuna 43, paboTatowme no npuHUMNY packanbl-
BaHus. Hannune 3ybbeB Ha Bankax cnocobCTBYET He TOMbKO YMEHbLUEHUIO BbIXO4a Mesioun
N pacxofa aHeprumn Ha apobrieHne, HO U YMeHbLUEHUIO AnameTpa Barka.

MonoTtkoBble U pOoTOpHbIE APOOUIKK

MonoTkoBble U POTOpHblIE APOBUNKM ¢ BpallalowmMca yaapHbiM poTopoM 6biBatoT
B OCHOBHOM [BYX TUMOB:

- MOJTOTKOBbI€ C LUAPHUPHO NOABELUEHHBIMU MONOTKaMK;

- POTOPHbIE C XKECTKO 3aKpenneHHbIMKU fionatkamu (bunamm).

MonoTkoBble N POTOPHbIE APOBUIKM NPUrOAHbI AMS KPYMNHOro, CPegHero u Menkoro
ApobneHunsa yrnga. [JOCTOMHCTBA 3TUX OPOOMMOK 3aKmniovalTcss B NPOCTOTE MX KOHCTPYKLMW,
KOMMAaKTHOCTU, HA4EXHOCTU U OTHOCUTENBbHO BbICOKOM cTeneHn apobnenus (10-20 n 6onee).

B peaknx cnyyasix MCnonb3yrT OpOOUNKku KOHyCHble; OTOOMHbIE LEeHTPObeXHble, ba-
pabaHHbIe rPOXOTbI-APOBUNKN.

KoHycHble apoounku

Mo HasHa4YeHo pasnmMyarT KOHYCHble APOBUNKN ANs KPYNHOro, CpeaHero U Meskoro
ApobneHnsa. B KOHYCHbIX gpobunkax yronb pobutcs B KONbLEBOM NpocTpaHCcTBe, obpaso-
BaHHOM HapYy>XHOW HEMOABWMKHOW KOHUYECKOW Yallen (BepXHen YacTblo CTaHWUHbI 4pobusiku),
N PacnosioKeHHbIM BHYTPW 3TOW Yalun NOABWMXKHBIM OpobBsAWMM KOHYycoM. Y apobunok ans
KpynHoro apobneHnsa Ban NoABELUMBAETCH K BEPXHEN TpaBepce, a y Apobunok Ans cpeaHero
N Menkoro apobneHnss — Ha cdepunyecknin NOANATHUK, Ha KOTOPbIN onunpaeTcs gpobalummn
KOHYC, XEeCTKO 3aKpernneHHbin Ha Bany. OcHoBHOe Apobsuiee OeNCTBUE KOHYCHbIX Apobu-
NOK — pasgaBnuBaHne, HO MMeeT MECTO U1 pasfnoM KyCKOB nNpu narnbe, BO3HMKaKOLWEM, Koraa
KyCOK 3a)kaT Mexady BOTHYyTOW MOBEPXHOCTbIO Yallun M BbINYKIOM MNOBEPXHOCTbIO ApOobBsLLEro
KOHyca.

Ha oboratutenbHbix ¢abpukax ApobunbHble YCTaHOBKM OObIMHO COBMELLAKTCA C
COpPTMPOBOYHbLIMU. Mprmepamun ABNSTCSA 4POOUIBHO-COPTUPOBOYHbIE YCTAHOBKKN, a Takxke
GapabaHHble rpOXOThi-OPOOUIIKK, KOTOPbIE Takke OCYLLECTBSOT OTAeNeHNne MOCTOPOHHMUX
npegmMeTos.
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2.3.2.2 CopTupoOBKa CbIpbs NO KPYNHOCTHU
2.3.2.2.1 'poxoyeHue

boxo4eHue — npouecc pasgeneHns 3epHUCTbIX MaTepuarnos Mo KPYNHOCTU Ha Npo-
ceunBaroLLMX NOBEPXHOCTAX C KannbpoBaHHbLIMU OTBEPCTUAMM.

3epHa (Kycku) yrns, pasMmep KOTopbix 6omblue pa3mepa OTBEPCTUW cuTa, OCTalTCs
npy NpocenBaHMM Ha CUTe, a 3epHa MeHbLUUX pa3MepoB NPOBaNMBaOTCA Yepes OTBEPCTUS.

MaTtepuan, nocTynamwmnin Ha rpPoOXOYeHWe, HasblBaeTCs WCXOA4HbIM, a MmaTepwuan,
OCTalLWMNCA Ha cuTe, — HagpeleTHbIM (BEPXHUM) MPOAYKTOM, MpoBanuBalroLWnnca Yyepes
OTBEPCTUA CUTa — MOAPELLETHBIM (HWXKHUM) NPOSYKTOM.

Ha oboratutenbHbix habpurkax ncnonb3yroTcs crieqytowmne Buabl F[POXOYEHUS:

- npedsapumersibHoe, npegycMaTpuBatolLlee OTAENEeHNne 13 OCHOBHOM MacCbl UCXO4-
HOro MaTepuana KpynHblX KyCKOB Ans nocnegytowien nx obpabotku, Hanpumep ApobneHns:;

- nod2omosumersibHoe, NP KOTOPOM UCXOAHbIM MaTepuan pasgensitoT Ha HECKONbKO
KnaccoB KpymHOCTW, NpefHa3HavYeHHbIX Ans nocnefyowlen pasgenbHon obpaboTkm B pas-
NNYHBIX oBoraTUTENbHbIX MallMHax; NPOAYKTbl MOArOTOBUTENBHOIO FPOXOYEHUS Ha3biBaKOT
MaLUMHHBIMW Knaccamu;

- OKOHYamersibHoe, Npu KOTOPOM UCXOAHbI MaTtepuarn pasgenstoT Ha Kracchl KpynHo-
CTUW, pa3mepbl N 30JIbHOCTb KOTOPbIX PernamMmeHTUpPYoT; NOSTyYeHHbIe Knacchbl SABMAITCA roTo-
BOW NpoayKunen;

- obesgoxXuesarwee, npegycmaTpuBarollee yaaneHne copepxalienca B npoaykre
MOKporo oboratleHus OCHOBHOW Macchl Boabl [33].

OMPPEKTUBHOCTb FPOXOYEHUA ONpeaensieTcs cneayowmnmMmm akTtopamm: rpaHynioMeT-
pUYECKMM COCTaBOM UCXOAHOrO Matepuana, ero BfnaXXHOCTb0, YIIIOM HakKrnoHa rpoxoTa, am-
NAMTYOOM M YacToTon KonebaHma rpoxoTa.

Mo KpynHOCTYM BbIOENAIOT TPU BUAA 3EPEH:

- lle2kue, pa3mMep KOTOpbIX MeHbLUe, YeM OTBEPCTUE rpoxoTa; Takne 3epHa nerko oT-
rpoXavmBalOTCH U HE CHUXaT 3PPEKTUBHOCTb;

- mpyOHble, pa3mep KOTOpbiX 6NIM30K pa3mepy OTBEPCTUS FPOXOTa; Takme 3epHa MoryT
3acTpeBaTb B OTBEPCTUAX, PE3KO CHMXaA 3PPEKTUBHOCTD;

- 3ampyO0dHswue, pasMmep KOTOpbIX YyTb Bonblle OTBEPCTUS rpoxoTa, Takme 3epHa
CKannMBalTCA Ha NOBEPXHOCTU peLleTa rpoxoTta, CHMKast apdPeKTMBHOCTb rpoxoyeHus. Ta-
kMM obpasom, Yem 6orblue B MaTepmane TPYAHbIX U 3aTPYAHSIOWNX 3epeH, TeM HMxXe ag-
PEKTUBHOCTb MPOXOYEHUS MPU MPOYUX PaBHbIX YCITOBUSIX.

3epHa, He npowedlmne Yyepes OTBEPCTUSA rPOXOTa, Ha3biBalOTCA HagpeLlleTHbIM Npo-
AYKTOM, a 3epHa, npowejlume yepes Hux, — nogpeLeTHoiM. HagpelleTHbI 1 NoApeLLeTHbIN
NpOoAYyKTbl HENPEPLIBHO YAANATCS.

Pabounmn NoBEPXHOCTAMU FPOXOTOB MOTYyT ObiTb KONMOCHWKOBbIE peLleTkn, HabpaH-
Hble M3 napannenbHbiX BpycbeB (Kpyrnble, KBagpaTHble, pombuyeckne, B BUOE penbCcoB
N T.A.), CTanbHble peleTta Co LWTaMnoBaHHLIMU U CBEPIEHBIMU OTBEPCTUSMU, MNETEeHble
CEeTKU U3 CTanbHOW UNN NaTyHHOW NPOBOJSIOKN, PE3UHOBbLIE MaTbl CO LUTaMMNOBaHHLIMU OTBEpP-
CTUAMU, CUTA U3 CUHTETUYECKNX MaTepuarnos (NonuypeTtaH, Kanponakc n ap.).

OCHOBHbIMM TUMAaMKN NPOMbILLIEHHBIX IPOXOTOB SABIISAKOTCA:

- KONTOCHUKOBbIE;

- BarkoBbl€;
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- Ayrosble;

- bapabaHHbie;

- BUOpaLMOHHbIE.

KonocHukoBble rpoXoThbl

KonocHukoBble rpoxoTbl, yCTaHaBNMBaeMble NOA YrfiOM K FOPU3OHTY, NpeacTaBnsaoT
cobon pelueTkn, cobpaHHble M3 KONOCHUKOB. MaTtepwuarn, 3arpykaembli Ha BEPXHUN KOHEL|
peLlueTKkn, OBUXKETCS No Hel noj OenUcTBUeM Cunbl TsxecTu. MNMpu 3ToM Menoyb npoBanuea-
eTCs Yepes Lenu peLleTkn, a KPYMHbIN Knacc CXOAMT B HUXKHEM KoHUe. Pasmep wenu mexay
KOINTOCHMKamMu — He MeHble 50 MM, B peaknx criydasax — 25-30 MM. Yron HakrnoHa peLleTku
ansa yrnen coctasnsaet 30-35°. Mpu nepepaboTke BNaXHbIX MaTepuanoB yrosl HaknoHa rpo-
xoTa yeenuumearT Ha 5-10°. 3PPEKTUBHOCTb rPOXOYEHNA KOSTOCHUKOBBLIX MPOXOTOB HEBbI-
cokasi, oHa cocTtaBnseT okono 70 %. KonocHUKoBbIE rPOXOTbl MPUMEHSIOT ANA npeaBapu-
TENbHOrO OTAENEHUs KPYMHbIX KYCKOB YIS, BblAENEHUA KPYMHbIX MOCTOPOHHUX MpUMecen
(oepesa, meTanna).

BankoBble rpoxoTbl

BankoBbIN rpoxXoT npeacTaBnsieT cobon HaKMOHHYK NnoLwaaky, HabpaHHy 13 ropu-
30HTanNbHbIX MNapannenbHblX OCeW, KOTOopble CBOOOAHO BpawalTCA B MOALUMMHUKAX.
Ha kaxxayto ocb HageT psia MeTannn4yecknx ANCKOB, KOTOpbIe pacnonaratoTcs B LWaxmMaTHOM
nopsigke. Ha BepxHun kpawn rpoxoTa nogaetcsa UCXOAHbIA MaTepuan, npy 3ToOM MENKUA yrosb
NpoBanMBaeTCsl CKBO3b NPOMEXYTKM Mexay Bankamu. Takme rpoxoTbl NPUMEHSAIOT AN Kpyn-
HOro rpoxoyeHns yrnen. APAPEKTUBHOCTb NX FPOXOYEHUSA HECKOSBbKO BbILIE, YEM Y KOSIOCHM-
KOBbIX, U cOCTaBnseT okosio 75 %.

[yroBble rpoxoTbl

B oyroBbIX rpoxoTax UCXOAHbIA MaTepuan camOTEKOM WM HacoCOM MoJaltT Ha pe-
LWEeTKy B BUAY Nynbnbl C cogepxaHnem tBepaoro ot 7 % o 70 %. Tak kak npu atom obecne-
YMBAETCH BbICOKas MOABMXHOCTb TOHKMX 4acTul, 3(PPEKTUBHOCTb FPOXOYEHUs OocTuraeT
70 % — 80 %, gaxe HeCcMOTpS Ha Manblii pasmep OTBEpPCTUM rpoxoTa. [yrosble rpoxoTbl
npegHasHa4YeHbl Anga npegBapuTenbHoro 06e3BoXnBaHusa 1 obeclunaMmnueaHns (OTaAeneHns
knacca — 0,5 MMm) mMenkoro yrns nepeg ero oboraweHnem rpaBuUTaunMoOHHBIMU MEeTo4aMu,
BblAEeNeHNs1 KPYMHO3EPHUCTOM YacTu U3 YroNbHOW Nynbnbl Nepeg ee oboralieHmeMm MeTogoM
dnoTtaumn [33].

BapabaHHble rpoxoThbl

BapabaHHble rpoxoThbl B 3aBUCMMOCTH OT hopMbl 6apabaHa mMoryT 6biTb LMnMHapuye-
CKMMW Unn KoHm4yecknmn. bokoBasi noBepxHoCTb BbapabaHa, o6pa3oBaHHas nepdopMpoBaH-
HbIMW CTanbHbIMK NIMCTAMWU UMK CETKOW, CRYXUT NPOCEMBaloOLLEN NMOBEPXHOCTbID rpoxoTa.
Ocb yunmnHgpudeckoro 6apabaHa HakNoOHEHa K rOpU30OHTY MoA Yriom 4—7°, a 0Cb KOHUYECKO-
ro 6apabaHa ropusoHTanbHa. Yronb 3arpyxawT BHYTpb GapabaHa Ha BepxHeEM KOHUe, U
BCreACTBME BpaALLEHUSA M HAKNOHA OH NpoaBuraeTcsa BAOMb ocn bapabaHa. Menkuin matepu-
an npoBanuBaeTCs Yepes3 OTBEPCTUS, KPYnHbIN — yaanseTcs u3 6apabaHa Ha HUXKHEM KOH-
ue. OPPEKTMBHOCTb MPOXOYEHNA NPWU MCMOMB30BaHUM LaHHOrO 0BopyaoBaHMA COCTaBnseT
60 % — 70 %.
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BubpaunoHHbIe rpoxoThbl

maBHOM 0COBEHHOCTBLIO BUOPALIMOHHBIX TPOXOTOB ABMSETCS Hannyme BMOpaLMOHHOro
YCTPOWNCTBA, KOTOpoe coobwaeT rpoxoTy rapMoHudeckne konebaHus (Bmbpaummn), Heobxo-
Anmble Anga npouecca rpoxodeHus. Mo xapaktepy konebaHun Bce BMOpPaLMOHHBLIE FPOXOThI
MOXHO pa3buTb Ha ABe 6onblune rpynnbi:

- C NPSAMOSIMHENHBIMWU Ka4YaHUsIMKN Kopooa;

- C KPYroBbIMW Ka4aHUSIMU.

B nepBon rpynne Hambonbluee pacnpocTpaHeHue nonyvmnun camobanaHCHble rpoxo-
Thl.

CamobanaHcHble rpoxoTbl UMEKT NPUBOAHOM MEeXaHuM3M B BWAE ABYXBanbHOro BuG-
poBo3byauTens. NpamMonuHenHblie rapMoHmnyeckue konebaHma kopoba rpoxoTa reHepupyroT-
Csl CUIION MHEepUMM OBYX MPOTMBOMOSIOXKHO Bpawakwmxcs aebanaHcobix rpy3oB. Kopob ¢
CUTOM, 3aKpenseHHbI Ha BepTUKanbHbIX YyNpyrmx onopax, nog Aenctenem BMOpoBo3byau-
Tensa coepllaeT NPSAMONMHENHbIE KonebaHnsa nog yriom K NiocKoCcTu cuta.

Ko BTOpOW rpynne OTHOCATCH, Hanpumep, UHEPLIMOHHbBIE TPOXOThbl, KOTOPbIE U3roTas-
nmMBalTCs B NOLABECHOM MW B OMOPHOM MCMNONHeHuW. NpegnovteHne oToaeTcs OMNoOpHbIM
rpoxotam kak bonee HagexHbiM B paboTe. BubpaunoHHbIe rpOXoTbl XapakTepU3yrTCHa BbICO-
KOW NpOn3BOAUTENBHOCTBIO U 3HaYnTESNTIbHON 3hdeKTUBHOCTLIO (75 % — 85 %) rpoxoyeHus,
NMO3TOMY SIBMAKOTCS CaMbIMU PacnpoOCTPaHEHHbIMN.

2.3.2.2.2 Knaccudmkauyus

Knaccugukayuss — 91O npouecc pasgeneHns matepuana no KpynHOCTU B XXMAKOCTU
(vnn rase), OCHOBaHHbIN Ha Pas3nMyYUU CKOPOCTEN NafeHust B MONsSX rpaBUTaLMOHHON CUMbl
(rpaBuTaUMOHHan Knaccudumkaumsa) Nnn LEHTpPoBexXHON cunbl (LeHTpobexHasa knaccudguka-
LmMs) 3epeH pasnmyHomn KpynHocTu. B cooTBeTCTBUM C ncnonb3yemon cpegown (Boga unu Bo3-
AyX) Knaccudukaumsa MOXeT ObiTb rmapaBnuyeckorn WNU MHeBMaTUYEeCKOW, Haubornbluee
pacnpocTpaHeHue nony4una ruapasnuyeckas knaccudukaums.

CKOpOCTb OCaxOeHUs 3epHa B XMOKOCTM onpefendercs MAoTHOCTbIO, pa3MepoMm U
hopMOWn 3epHa, a Takke MAOTHOCTbIO U BA3KOCTbBIO XXNOKOCTU.

O6blyHO npu oboraweHnn yrnen knaccudukaumm nogsepraeTcss NPOAYyKT, coaepxa-
LM YacTuubl MeHbLUe 13 MM. TngpaBnmMyeckyto Knaccuukaumio NpUMEHSIOT Ans pasgene-
HUS NO rpaHnMYHON KpynHocTn 40 Mkm 1 Bonee.

OCHOBHbIMM KnaccuuumMpyowmMmMm annapaTamm aBnsitoTCS:

- KOHYCHbI€ KrnaccuukaTopsl;

- CnuparnbHble KnaccuukaTopsl;

- TMOPOLUMKIOHBI.

KoHycHble knaccucukaTopsbl

MpocTenwmmmn rugpaBnuyeckMMmn KnaccuurkaTopamm 9Bna0TCS aBToMaTUYecKme Ko-
Hycbl. Ha oboratutenbHbix ¢abpukax Mx MCNonb3ylT AN OTAENEHUs MENkoro yrns oT
lWwrnamMoB. B KOHYCHbIM KnaccugukaTop UCXOOHYK Nyrbny NogarT B LEHTP BOPOHKM 4vepes
Tpyby, ONyLEeHHYI 3HaUYUTENBHO HWXE YPOBHSA CrvBa, YToObl obGecneunBarncsa ee BoCXoas-
LMW NOTOK. TOHKME YacTuLbl C BOOW CNMBAKOTCS Yepes Nopor, a KpynHble 0CaxgatTcsl BHU3
N NepUoaNYECKN pasrpyxarTcs.
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CnupanbHble KnaccudukaTopbl

Y cnvpanbHoro Krnaccudukatopa WUCXOOHbIM MaTtepuan MoAaeTcs B HWXKHIOW TPeTb
BaHHbl. Menkne yacTtuubl, y KOTOPbIX CKOPOCTb NadeHUs HU3Kasd, yaansatTcs Co CMBOM Ye-
pe3 nopor. KpynHble YacTuupl, Yb CKOPOCTb NageHus Bbille, ocedaloT Ha OHO U cnuparnbsio
TPaHCMOPTUPYIOTCH B BEPXHIOK YacTb BaHHbI, e pasrpyxarTcs yepes crneuyuarnbHoe OT-
BepcTune. Ha gHe annapata obpasyeTcs nNocTenb N3 OCeBLUMX YacTuUl, KoTopas npegoxpaHs-
eT BaHHY OT nsHoca. CnuparnbHble Krnaccudukatopbl 66IBal0T OAHO- U ABYXCNUparnbHbIe.

F'MApOLMNKIOHbI

MMApoUMKNOHbI — annapaTbl N8 Krnaccudukaumm TOHKOU3MENbYEHHbIX MaTtepuanos
no rMapaBrIMYECKON KPYNHOCTU B LEHTPOGEXHOM nore, co3gaBaeMoM B pesyrnbTaTe Bpalle-
HUS Nynbnbl. X npuMeHsaloT Takke ang oboralleHns Menko- U cpegHe3epHUCTOro Cbipbsi B
TSDKENbIX CycneHsusix. MicxogHasa nynbna nogaetcs B MMAPOUMKIIOH NoA OaBnNeHWem 4vepes
NUTaOLWLY HacadKy, YCTAaHOBMEHHYIO TaHreHuManbHO HEernocpeacTBEHHO Mo KpbILWKOW ari-
napara. lNeckn pasrpyxarTcs Yepe3 MecKOBYH Hacagky, a CnvB — 4Yepes CrIMBHOW naTpy-
OOK, pacrnonoXeHHbIN B LEHTPE KPbIWKA U COEAMHEHHbIN CO CRMBHOM Tpybon Henocpea-
CTBEHHO UIN Yepes CrMBHYI0 KOPOOKyY. [IBMXyLMNXCA AeTanen B rmapouUnKiioHe HeT. [naBHom
OENCTBYIOLLEN B MMOPOLMKIIOHE CUMON ABNSETCHA LUeHTpobexHasa cuna nHepumm, BO3HUKalo-
Lwas npy BpalleHun nynbensl bnarogapsa TaHreHunansHou nogade nutaHus. lNog gencresvem
LueHTpobexxHon cunbl Bonee KpynHole n bonee TAXenble YacTULbl TBEPOOro oTOpackiBalOTCA
K CTeHKe Kopryca ryapouMKIIoHa, OnycKalTca nof AeWCTBUEM CUNbl TSXKECTU BHU3 U pas-
rpy>aroTcsl yepes neckoByto Hacagky. bornee ToHKMe n nerkme YyactuLbl BbITECHAOTCA K LEH-
TPY rMAPOLMKIIOHA U BbIHOCATCS B CIUB.

MMApPOUMKINOHBI MPUMEHSIIOT B HAaCTOSLLEEe BPEMS B Ka4yecTBe Kraccuduumpyrowmx an-
napaToB Ha nogasnsoLeM OoNbLUIMHCTBE oboraTuTenbHbIX habpuk.

F'mppocansepsbl

Ana knaccudurkaumm 3epHUCTBIX LWaMoB NyTeM pasfeneHus UICXOQHOro Martepuana
MO MAOTHOCTU U KPYNHOCTM BOCXOAALLMMW MOTOKaMU BOAbl B CTECHEHHbIX YCIOBUAX Npume-
HAT rmgpocamnsepsl. [JaHHbIn BUO obopyaoBaHUS MPUrodeH TONbKO ANSA LWNamMoB Nerkon
oboraTumocTu. Ero ncnonb3osBaHue xapakrtepusyeTcs OOMblUMM pPacxo4oM YMCTOW CBEXEWN
Boabl (8o 400 T/4.). B annapaTax tuna Stokes n Floatex peanuayeTtcsi npMHUMMN CTECHEHHOTO
ocaxaeHunsa B BOCXOASLLEM NOTOKE BOAbI, CO34aBaeMoM B paboyer kamepe.

2.3.2.2.3 O6ecwnamnuBaHue yrns

ObecwnamnusaHue yrns — 3TO NPoLECcC yaaneHusi Hambonee MenkuMx YacTten us-
MenbYEeHHOro yrnsg (LWnamMoB) U3 nynbnbl 4518 NOBbILLEHNS KaYecTBa KoHLUeHTpaTa [37].

Ob6ecwnamnueaHue yrns MOXeT Kak npeflwectsoBaTb OCHOBHOMY npoueccy obora-
LLIEHWNS, TaK 1 NPON3BOAUTBLCS Ha MPOMEXYTOYHOM UM KOHEYHOM aTane oboralleHus.

MpenBaputenbHoe obeclwnamnuMBaHue yrns npuMeHsieTcss nepe roTaunMOHHbIM
oboraweHnem nnu nepen nNnpMMeHeHMeM rpaBUTaUMOHHBIX METOA4OB OoborauleHns, a Takke
nepen anekTpu4eckomn cenapaumen.

Ob6ecwnamnmBaHme yrrsi OCHOBaAHO Ha pa3HMLE B CKOPOCTAX ABWMXKEHUS YacTul pas-
NINYHOW KPYMHOCTW NO4 AENCTBUEM CUMbl TSXKECTU UMW LEHTPOOEXKHON CUMnbl B BOOHOW UNK
BO3yLLUHOM cpefax.

Ana obecwnamnmnBaHna yrns NpUMEHSIIOT BO34YLHbIE, rTMApPaBNYeckMe 1 cnvpanb-
Hble KrnaccudukaTopsbl, a Takke rmapouMKnoHbl. [ns ynydweHnsa npouecca obecwunamnmea-
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HUA B BOAHOW cCpefe MUCNonb3yTcs MexaHndeckue (konebaHmsa pasnuyHom 4acToTbl U am-
nuTyabl), OU3MKO-XMMUYeckMe (peareHTbl-gucrnepraTtopbl, Hanpuvep enkui Hatp, coaa,
TeXHUYeCcKne NUrHocynbgoHaTtbl 1 Ap.) n pusnyeckme (MarHUTHOE nosie) BO34enNCTBUS.

2.3.3 NpaBuTauMoHHOE oboraiieHune

paBMTaLMOHHbIE MeTOAbl OBOrawleHuss 3aknio4valTCca B pasgeneHum 4vactuy noj
AencTBnemM cobCTBEHHOMO Beca M CONPOTUBNEHNS Cpefbl U OCHOBaHbI Ha pasnuyun B NnoT-
HOCTU MUHEpParnbHbIX 3EPEH.

paBuTaLmMa ABNAETCA OCHOBHbIM MeToOgOM oboralleHust yrrns, 4YTo onpegensercs
fOonblion pasHuuen B yaenbHbIX Becax: yronb — 0,8-1,5; rnnHa —1,8-2,2; yrnucTbin cna-
Heu — 1,7-2,2; cnaHubl — 2-2,8; necyaHuk — 2,2-2,6; nnput — 5 r/cm®. Pa3gensowmmm
cpeaamu npw rpaBUTauMoHHOM oboraleHnn MoryT ObiTb BOAHbIE CYCMNEH3MW, BOAA U BO3OYX.

paBMTaLMOHHbIE NPOLECCHI OTNNYAOTCA BOMbLLIOM CKOPOCTbLIO pa3feneHunsl, BbICOKON
3P (PEKTUBHOCTBIO 1 NPON3BOANTENBHOCTbLIO, AELLEBU3HOMN.

Mpn oboraweHnn yrns NPpUMEHSAIOTCA MOKpble FpaBUTaLMOHHbIE MPOLECChl U CyXue.
MpenmyLLEeCTBOM MOKPbIX MPOLIECCOB SABMSAETCSA BbICOKAas 3dEKTUBHOCTb, OHU NPUMEHSIOT-
Cs NS CpaBHUTENbHO KPYMHbIX yrren. [Nokasatenn oboraweHnsa ObiBaloT Bbille, YeM npwu
Cyxux npoueccax oboraiieHuns. Hegoctatkom Mokporo oboraileHunsa sisnsietca 6onbuoe co-
AepXXaHue Brnarn, a Takke HeobXxoAMMOCTb MCMONb30BaHUA BoAbl ANA oborawleHnsa u cBs-
3aHHblE C 3TUM 3aTpyaHEHNS Npu oboraleHnn B parioHax C 3acyLUIMBbIM KIMMaTOM.

MpenmyLiecTBoM cyxoro oboraleHns ABAsieTCs OTCYTCTBUE YBENTMYEHUSA BMAXXHOCTU
yrns.

K HegocTaTkam Cyxoro oboralleHnss MOXHO OTHECTU OrpaHuMyeHune rno pasmepy yrnemn
(He kpynHee 80 MMm), 3HauUnTENBLHOE OBpPas3oBaHUE Mbifn, KOTOPYD HEOBXOAMMO ynaBnmMBaThb,
a Takke BO3MOXHOCTb NPUMEHEHUS TOMbKO K nerkooboratumMbeiM yrisim, npu aTom Habnoga-
I0TCA HU3KMEe nokasaTtenu oboralleHnsi N0 CPaBHEHMIO C MOKPbIM NPOLLECCOM.

MprMeHeHMe cyxoro oboralleHns BO3MOXHO MKLLb K Y0 C COAepXXaHWEM BHELLHEN
Bnarm 3 % — 5 %, nHave notpebyeTca nNoacyLlka, a, cregoBaTenibHO, 4ONONHUTENbHbIE 3a-
TpaThbl.

BbI6op NpMMeEHEHNsI rTMApPaBIMYECcKoro Unn NHEBMaTNYECKOro oboralleHnss 3aBUCKT OT
oboraTumocTn obpabaTbiBaEMOro yrnsi, OT KNMmMaTU4YECKNX YCIOBUIN, SKOHOMUYECKMX haKTo-
poB. HacTo KpynHble Knaccbl oborawatnTcs MOKpbIM CNOCOBOM, a Mefnkne — Cyxmm, Tak Kak
06e3BOXUBaHME UX 3aTPYOHEHO.

paBMTaLMOHHbIE METOAbI BKITHOYAIOT:

- oboraweHme B TXenNbIX cpeaax (KMAKOCTSX U CyCneH3unsX);

- oTCagky;

- oboralieHme B HaKNOHHO TeKyLLeM MOTOKE;

- Cyxue meToabl oboralleHus.

2.3.3.1 O6oralleHue yrneu B TsKenbIiX cpeaax

OboralieHne B TsXXenbIX cpefax MOXeT OCYLEeCTBAATbLCA B XMAKOW (BOAHO-
yTSDKEeNEeHHON) cpede UM B BO3OYLUHbIX B3BecCsX (aapocycneHsusix). B kavectBe Taxenblix
cpen NPUMEHSIIOT OOAHOPOAHbIE OPraHUYecKne XXMAKOCTU U UX PacTBOpPbI, BOAHbIE PacTBOPbI
COnem 1 CycreH3uu.

156



UTC 37-2017

K opraHMyeckuM TSKENbIM KMOKOCTSM OTHOCSTCS: TpUXIopaTtaH (8 = 1460 kr/im®), ye-
ThIPEXXMOPUCTLIN  yriepoa (8 = 1600 kr/m*), nsTuxnopataH (5 = 1680 kr/m), AnbpomaTaH
(6 = 2170 kr/m®), Gpomodhopm (8 = 2810 kr/m°) 1 ap. OpraHudeckvie Tskenble >KUAKOCTU B
NPOUN3BOACTBEHHbIX YCNOBUSX MMEIKOT OrpaHUYEeHHOE nNpumMeHeHne. VX ncnonb3ytoT B OCHOB-
HOM AOna pasgeneHus yrnen no NAOTHOCTU MPU BbINOSTHEHUU (PPaKLMOHHBLIX aHannsoB U
onepaTMBHOM KOHTpOMe KayecTBa NpoaykToB oborawieHusi. NMpuMeHeHne 3Tux XunakocTewn
CAEPXKMBAETCHA X BbICOKON CTOMMOCTbIO, TOKCUMYHOCTbBIO, CITOXXHOCTLIO pereHepaumm.

BoaHble pacTBOPbI HEOPraHWYecKUX comneit (XmopucToro kanbums (5 = 1654 kr/m3),
XNOPUCTOro LmHka (5 = 2070 kr/M®), ioancToit pTyTM M oamctoro kanus (8 = 3196 kr/im°)
n op.) npumeHstoTcsa (B OCHOBHOM NepBble ABa pacTBopa) ANs uccnefoBaHus yrnen Ha 060-
raTMMOCTb W Ha 3Tane 3KCNPecc-KOHTPONA paboTbl 06oraTUTENbHBIX MALUMH.

Hanbonee wmrpokoe NnpuMeHeHMe B Ka4eCcTBE TSHKENOWn cpeabl AN pa3fneneHus yrnen
NONy4Ynnn CycrneHsum MmHeparnbHbIX MOPOLLKOB BbICOKOW MIIOTHOCTWU. B KavecTBe yTskenu-
Tenst UICNOosb3yIT U3MESbYEHHbIE A0 KPYNHOCTU MeHee 0,1 MM pasnuyHble MuHepansl (MHO-
roa CMecb MUHEeparoB): MarHeTUT, NUpPUT, 6apuT, KBapLueBbI NEeCOK, MUHY U Ap. YTsxenu-
Tenb JomkeH obecnevvBaTb MPUroTOBEHWE CYCMNEH3Un 3adaHHOW NIIOTHOCTM Npu 0bbem-
HOW KOHLEHTpaLMn, He NpeBbILatoLLEen onpeaeneHHoro npeaena. MexaHnyeckass NpOYHOCTb
YyTSOKENUTENa AOSMKHa ObiTb 4OCTAaTOYHO BbICOKOM, YTOObI NMpU ANAUTENbHON LUPKYNASUMK,
He NMPOMCXOAMMO ero CyLeCTBEHHOE U3MenbyYeHne. B 1o xXe Bpems yTsxKenuTenb He AOSMKeH
OblTb abpasnBHbIM. ['paHynomMeTpu4ecKknin cocTaB yTskenuTens BblbMpaeTcs Takum obpa-
30M, 4TOOLI OH 0b6ecneymBan obpasoBaHNe OTHOCUTENBHO YCTONYMBOW K PpacCroeHuIo B none
CWIbl TSXKECTU CYCMeH3nu.

TexHonorna oboralleHnss Kak KpYnHbIX, TaK U MENKMX KyCKOB Yrfisi B MarHETUTOBOM
CYCNeH3Un BKITloYaeT psaj TEXHONOrMYecknx onepauni. K HUM oTHocaTcs:

- NoaroToBka (knaccudukaumnsa n obeclunamnmBaHmne) yriem;

- NpuroToBneHune paboyen cycneHsunu;

- oborawlieHue;

- OTAENEHne CycrneH3nm, NpoMbiBKa 1 00e3BOXMBAHNE MPOAYKTOB 06OralleHus;

- pereHepaums pasbaBneHHON CyCneHs3uu;

- aBTOMaTMyeckoe perynupoBaHune nioTHOCTY;

- LMPKYNAUNA 1 pacnpegeneHne notokos paboyen cycrneHauu.

2.3.3.1.1 CenapaTtopbl Ans ob6oraweHns B TAXenbIX cpeaax

M3 MHOrouMcneHHbIX TUNOB TSHXKENocpeaHbIX annapaTtos B yrneoboraleHnmn Wwmpokoe
NpUMEHeHNe HalLnM cenapaTtopbl:

- KONECHbIE;

- bapabaHHble;

- TshkenocpenHble rmapoLUKIOHbI.

KonecHble cenapartopbl

MprHUMN paboTbl KOMECHbIX cenapaTopoB COCTOUT B pa3feneHun B BaHHE C CYCMeH-
3nen martepuana no nAOTHOCTU, NPU 3TOM BCMMbIBLUMA NPOAYKT BbIrpyXaeTcs rpedbkoBbiM
MEXaHW3MOM, NOTOHYBLUNIN — 3r1€BaTOPHbIM KOSIECOM.

KonecHble cenapaTopsbl Tvna CKB ¢ aneBaTopHOM BbIrpy3kon ocesllen dopakumm no-
nyynnu Hambonbluee pacnpocTpaHeHme. O6nacTb X NPUMEHEHNA — pa3feneHne KpynHbiX
MaLLMHHbIX Knaccos yrnen (13(6) — 300) mm Ha aBa npogykta. OCoBEHHOCTb KOHCTPYKLMN
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cenapatopa CKBI1-32 — Hanuuune 3arpy304HOro YCTPOWCTBaA C KadalwoLMMCS NOTKOM, B
AHVLLE KOTOPOro MMEKTCA NOoMepeYyHble LWenu Ana nogayn cycneHsnn. 3arpy3oyHoe yCTpon-
CTBO MPUCOEOUHEHO K BaHHE, YTO MO3BONSAET €€ YANNHUTL N NOBbICUTL 3(P(PEKTUBHOCTL Ce-
napauun. Npu BO3BpaTHO-NOCTYNaTebHOM ABWXEHUMN NOTKA Yepes ero LWenn npoxoamTt no-
TOK MarHeTUTOBOW CyCMeH3nn, CNnocOOCTBYIOLMIA pPa3pbIXEHU0 TPaHCNOPTMPYEMOrO B Ce-
napatop matepuana. CycneH3us B cenapatop C yANMHEHHOW BaHHOW MOCTynaeT Tpems no-
TOKaMU: TPaHCNOPTHbLIM, NOANOTKOBbLIM (MOAMOPHBLIM) U BOCXOASILLUM.

Cenapatop CKBI1-32 coCTOUT N3 OCHOBHbIX Y310B:

- Kopnyc ¢ paboyen BaHHOW;
BepTMKanbHOE 3rieBaTOPHOE KOMECO C KOBLUAMMY;
3arpy3o4Ho-pacnpeaenntTensHoe YCTPONCTBO;
rpebkoBoe YCTPOUCTBO;
NpuBOAbI.

Kopnyc BbINOSHEH 13 OTAEMbHbIX YacTen — AHWLLA, OBYX OOKOBbIX CEKLMI, 3arpy3o4-
HOro foTKa U pasrpy3o4vHoro xenoba. LinnuHaprnyeckasa 4actb kopnyca (BaHHa) nmeet dy-
TEpPOBKY 13 HepXaBetowen ctanu. [nga Bbinycka U3 BaHHbl CYCNEH3UN B HUXKHEN YacTu Kop-
nyca npegycMoTpeHO BbIMYyCKHOE YCTPOMCTBO. B kopnyce KpensiTcs OCHOBHbIE Y3rbl U Mexa-
HU3MbI cenaparopa:

- anieBaTOPHOE KONeCco AN BbIrPy3KM NOTOHYBLLEro NpoaykTa ¢ NPUBOAOM;

- 3arpy304Ho-pacnpenenuTenbHoe YCTPOMCTBO, COCTOsILLEE U3 3arpy304HOro xenoba
C TeuykoMr, natpybka Ana noaBoAa CYCNEH3WUW, Xanto3UMHOW pelleTkn ANns paBHOMEPHOro
pacnpefeneHns TpaHCNOPTHOrO NOTOKa CyCneH3unn, NonacTHOro norpyxartens, KapmaHa ans
noga4yv BOCXosLLEro noToka CyCneH3uu;

- pa3rpy304HbIN rPeObKOBLIN MEXAHM3M C floNacTaAMU;

- KOXYX Xernoba Ans BbIrPy3KM BCNSbIBLUErO NPOAYKTa; ONOPHbIE KaTK1 351ieBaTOPHOro
Koneca.

Kpome TOro, Ha kopnyce Kpenutcs ObLnin NpUBOL KavyaHWUM XKanto3MMHON peLueTkn 1
BpaLLeHUs pasrpy3o4Horo rpebkoBoro ycTpomcTea.

BapabaHHbIN cenapaTop

BapabaHHbI cenapaTtop codeTaeT B cebe BbICOKYHD a(P(PEKTUBHOCTL pasgeneHns ¢
YHUKaNbHON OCODEHHOCTLIO KOHCTPYKUUN — BCE MEXaHW4Yeckme ABMXYLLME YacTu pacnoso-
XXEeHbl CHapyxn 6apabaHoB, T. €. BHYTPM CamMON YCTAHOBKM HET KOBLUEW, Lenemn, Npovnx asu-
XKYLLUMXCS 9NEMEHTOB.

BapabaHHbin cenapaTtop TMna CBC nmeeT NEHTOYHYK cnvpanb Ha BHYTPEHHEW Mo-
BEPXHOCTU. Yronb kracca +6 MM noctynaet no xenoby B 6apabaH, KOTOpLIN YCTAaHOBMNEH Ha
ponukoonopax M NpMBOAMTCA BO BpallatenbHoe asmxkeHue. CycneHaus noctynaeT B H6apa-
6aH no »xenoby n ABMXETCS B HanpaBneHnn, NokasaHHOM CTpenkon. KoHueHTpaT BcnnbiBaeT
N YHOCUTCHA MOTOKOM CYCMEH3MM, a NopoAa OCaKOaaeTCsl Ha OHO U TpaHcnopTupyeTcs B 00-
paTHOM HanpasneHuu cnupaneto. B koHue 6apabaHa nopoga nonagaeT B arieBaTOPHOE KO-
neco, KotopbiM BblibpacbiBaeTcs B xenob. bapabaHHble cenapaTopbl ycnewHo oboraiiatoT
KpynHble kraccbl 25—200 MM 1 paboTaloT C MarHETUTOBOW CYCNEH3NEN.

TsxkenocpeaHble rMAPOLMUKIOHDI

MpenmyulecTBa TskenocpeaHbiX rMaPOLMKITIOHOB Nepen annapaTtamMmu, B KOTOPbIX pas-
AeneHve nNpoucxoauT TOSMbKO nog AenctBmem cun Tskectu (cenapatopbl Tuna CK), 3aknto-
YaeTca B HanMyuu LEeHTPOBEXHOro nons, KoTopoe NpuBOAUT K 3HAYUTENBHOMY (B AECATKM
pa3) yBenu4eHuo CKOpPOCTU pasfgerieHns matepmana no nnotHoctn. Kpome Toro, B rmgpo-
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LMKIOHax obpasyeTcst TypOyneHTHbIV TMAPOAUHAMUYECKUIA NOTOK, pa3pyLUaloWmnin CTPYKTYpY
cycneHsuun, Grnarogaps 4emMy B HMX MOXHO oGorawjaTb TOHKME Knacchl yrns A0 KPYNHOCTU
0,15 mM. TspkenocpeaHble rMapPOLMKIIOHbI MPUMEHSIIOT Anst oboralleHus yrnen noboro knac-
ca kpynHocTu B npegenax 0,5-40 Mm 1 nepeoboraleHns NpoMNPOoAYKTOB OTcadKku aHarno-
TMYHOMN KPYNHOCTMW.

2.3.3.2 O6oraweHue yrnem otcagkomn

OTcagkon HasblBaeTCa npouecc pasgefneHns yroribHom cmecu (yrisi, CPOCTKOB U MNo-
poabl) MO MMAOTHOCTU B BOCXOASALLEN M HUCXOOSLWEN CTPysX BOAbl (MOKpas oTcajgka) vnu
BO3ayxa (MHeBMaTmnyeckas oTcagka), ABMXYLLUNXCSA C NepeMeHHON CKOPOCTbIO.

B npouecce otcagkm matepuan, NOMELLEHHbIN Ha pelleTe 0TCaA0YHON MalUWHbI, ne-
pnoandecKkn paspbIXnseTcs 1 ynnoTHaeTca. 3epHa oborawaemoro matepuana nog BAvsiHu-
eM cun, OeNCTBYIOLWMX B MyNbCUPYIOLWEM MOTOKEe, nepepacnpenensiTca Takmm obpasom,
YTO B HWXKHEWN YacTu NOCTENM COCpeaoTavyMBatoTCa YacTuubl MakCMMarnbHOW MMIOTHOCTH, a
B BEpPXHEN — MUHUManbHoM [33].

B 3aBrvcuMoCTM OT pa3mMepa 3epeH oborallaemblx yriemn pasnmyaoT:

- 0TCaaKy KpynHbIX yrnen (kpynHoctb >10 (13) mm, pexe >25 mm);

- 0TCaaKy Menkmx yrnen (kpynHoctb <10 (13) MM nnmn <25 mm);

- OTCagKy LUMPOKOKNAcCUUUMPOBAHHbIX yrrien — COBMECTHOe oboralleHne B oTca-
AOYHOW MalUMHEe KPYMHbIX U Menkux knaccos yrngd, obbi4HO 0,5-80 mm mnn 0,5-100 mm C
npenBapuTenbHOM Knaccugukaunen psaoBoro yriis no BepxXHen N HUXKHEN KPYNHOCTH;

- 0OTCaAKy HeknaccuduumMpoBaHHbIX yriiem — coBMecTHOe oboralleHne B oTcagouyHON
MaLUMHE KPYMNHbIX U MESKMX KraccoB yrnga 6e3 npeasaputensHOn Knaccudukaunum psgoBoro
YISt N0 BEPXHEWN U HMKHEWN KPYMHOCTW.

PasnnyatoT ocHOBHy0 (oborawieHmne psgoBoro yriisl) U KOHTPOnbHYK (nepeoboralie-
HMe NPOMEXYTOYHOro NpoaykTa) oTcagky. [NpeumyliecTsa OTCagkm MO CPaBHEHUIO C ApYru-
MUK npoueccaMmn rpaBUTaALMOHHOIO OBOralleHnsa 3akn4yaTCs B YHUBEPCANbHOCTU, MPouns-
BOACTBEHHOM NMPOCTOTE, TEXHONOrMYeckon adeKTUBHOCTM U SKOHOMUYHOCTM.

MapameTpbl 0TCagkM unu akTopbl, BMAIOLWME HaA NpoLEecc pasgeneHns matepunana
no NMOTHOCTU, AENATCA Ha rMApPOAMHaMNYeckme n TexHonorndeckmne. K ruapoanHammyeckmv
OTHOCATCA NapamMeTpbl, obycrnoBnueawLwmne cosgaHue kKonedbaTtenbHoro pexuma cpegbl u
B3BelwmBaHMe noctenu. K TexHonormyeckum napameTpam OTHOCATCS dhaKTopbl, onpeaense-
Mble Ka4eCTBOM U KONM4YecTBOM oborawjaemMblix yrnen, T. €. ux pakunoHHbIM, rpaHysioMeT-
pU4EeCKMM coCTaBamMu U yAernbHbIMU NPOU3BOAUTENBHOCTSAMU MO UCXOAHOMY YIit0, OTX04aM
N NPOMMNPOAYKTY.

OnTumarnbHble YCNoBust AN YCNELWHOro pasaeneHms yrnen no nnoTHOCTU AOCTUratoT-
Csl MyTEM PEerynMpoBK/ nodayn CKaToro BO3gyxa M NOApPELLeTHON BOAbl B OTCAgOYHY0 Ma-
LUMHY, NPX 3TOM BaXXHYH POJSib UrparT UCXOAHbIE NapameTpbl CXKaToro Bo3ayxa, ero aaene-
HWe N XxapaKTep Nogaun B OTCaAO0YHY MaLUVHY, T. €. BO3AYLUHbIN LMK NyNbCcalymi.

Pexum otcagkm yrns B 3HAYMTENbHOW CTENEHN ONpeaenseTcsa ero KpynHOCTblo, rpa-
HYNOMETPUYECKUM U (PPaKLMNOHHBIM COCTaBaMM.

IpaHynomempu4eckuli cocmas yarisi Oka3blBaeT CyLeCTBEHHOE BIIMSHME Ha TEXHONO-
rmyeckme pesynbTaTbl oboralieHms oTcagkon. 3HauuTenbHble konebaHusa rpaHynoMmeTpuye-
CKOro cocCTaBa 3aTpyAHSAIT PerynvpoBKy OTCAZOYHbIX MalUvH, YyXyawarwT nokasatenu.
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C yMeHblUeHMeM pasmepa 4YacTul TOYHOCTb pasfeneHusa yrns no nnoTHOCTU CHWXaeTcs,
a nokasarernu norpeLuHoCT pasaeneHns Bo3pacTatoT.

@paKUUOHHbIU cocmas NUTaHUs U Anana3oH NNOTHOCTEN pasgerneHns Heobxooumo
yunTbiBaTbh Npu Bblbope pexmma paboTbl OTCaAOYHbIX MaWWH. [Na yMEeHbLUEHUS BRMSAHUSA
hbpaKkUMOHHOrO CocTaBa Yrns Ha pesynbTaTbl OTCagkM HeobxoaumMo ycpeaHeHue psaoBbiX
yrnen nepepn oboraweHneM. YMeHbLUEHNE KOHTPACTHOCTW, T. €. eCnn rpaHunua pasgeneHus
He IBHO BblpaXkeHa, Bne4yetr 3a CcobOM CHWKeHue 3IPpdpeKTMBHOCTN pasgeneHuns,
TaK Kak yBennminsaeTcsa B3aMMo3aCopseMOoCTb ppaKkLmi.

2.3.3.2.1 OTcaaoy4Hble MaLUUHbI

MokasaTenu oboralleHnsa nHeBmaTuyecknx MmawwmH (cenapatop CI16-100 (yronb 30—
100 mm n 13-100 mm), YM-3, CI1K-4, CIBB, Cl1-75) HecKkonbKo Xyxe, YeM y OTCaAO4HbIX
MaLMH MOKporo oboralleHus, Tak Kak cofepxaHue 305bl B KOHUeHTpaTe Yy Hux Ha 1 % —
2 % Bbllwe. Kpome ToOro, nHeBMaTn4eckne MallmHbl ropasgo YyBCTBUTENbHEE K KonebaHuam
coctaBa nuTaHusd. lNMpu oboraweHnn yrna ucnornb3yeTcs NpenMyLLecTBEHHO OTcagka MOK-
pbiM cnocobom.

Mokpas oTcagka npuMeHsieTca Kak ans KpynHbix (100—-12 mMm) Tak 1 Ons Menkux
knaccoB (12-0,5 mm). OTcagka ocywecTBnsieTcs ona yrna kpynHocTtbto ot 0,5 mm [33], no-
aToMy nepen oboralieHneM Ha OTCagoYHbIX MallMHaXxX yronb OOSDKEH noasepraTbCa MNOAro-
TOBKe (FPOXOYEHWIO).

CoBpemMeHHble oboraTutenbHble pabpnku ocHaleHbl B OCHOBHOM 6HecnopLuHEeBbIMU
OTCaf0O4YHbIMM MalLUMHaMK, Y KOTOPbIX Mpouecc oTcagkym uaeT 3a cyeT co3gaHus koneba-
TEeNbHOro ABMXEHMSA MOCTENM CXaTbiM BO3QyXOM B BOAHOMW cpefde. BbinyckatoTca oTtcagou-
Hble MalUMHbl C NAOLWAAbI0 O0Tcaakn oT 8 A0 24 M? 1 Gonblue, COCTOSILLME M3 OTAENbHbIX
YHUPULUMPOBAHHbLIX CEKUMn. HoBble OTCagoyHble MawuHbl cepun MO KOMNNEKTYOTCS BMe-
CTe CO cneuunarnbHbIMW 3arpy304HbIMW YCTPONCTBAMM, aBTOMATUYECKUMUK YCTPOUCTBaMN AN
pasrpy3ky TSXKenbIX NPOAyKTOB, 06e3BOXMBAKOLMMKU 3nesBaTopaMn, a MHOr4a — BO3AYXO-
AyBKaMu.

B HacTosilwee Bpemsa Ha oboratutenbHbIX pabpukax NPUMEHSAOTCA OTCafoYHble Ma-
LWMHBI C NoApeLleTHbIM PacrnofioXXeHNEM BO3AYLIHbIX Kamep. B ykasaHHbIX MallnMHax BO3-
AyLWHble Kamepbl OyroBoW (POpMbl HAXOAATCH MO peLueToM, 3aHMMasi NPOCTPAaHCTBO MO
BCEWN LUMPUHE Kopnyca. 3TO NO3BONSeT co3aTb PAaBHOMEPHYIO MyribCaLlMio BOAbl U BO34yXxa
Ha Bcen nnowagvM MawwuHbl, YMeHblWUTb ee rabapuTHble pa3mepbl U Maccy. OTcagodHas
MawmnHa cepun OM BbINOMHEHa M3 TpexX YHUMUUMPOBaHHbLIX oTaeneHun. Kopnyc kaxgoro
OTAEerneHns COCTOUT U3 ABYX CEeKUUn C BOOOBO3AYLUHBbIMU Kamepamu. B KoHue Kopriyca Kax-
AOro oTAeneHus MMeeTcs pasrpy3oyHas Kamepa Co creuuanbHbiMU Wwnbepamn, KoTopbiMu
perynmpyoTca WMprHa pasrpy3oqHOM LLenu 1 BbiCoTa nopora nepen nocnegyrowum otae-
neHvemM. BHU3y Kamepbl HaxoauTCcs pasrpy3oyHas BOPOHKA C pasrpy304HbIM YCTPOMCTBOM,
COCTOSLLMM M3 BpaLLaloLerocs potopa M KayaroLmUXcsl KOMOCHUKOB, WCMOMHSAKLWUX POsib
npefoxpaHuTens OT nornagaHus B POTOP KPYMHbIX KYCKOB OTXOAOB W ApYyrvx npeaMeToB.
K pasrpy3oy4HbiM BOpPOHKaM MOACOEOUHSIIOTCA 3rieBaTopbl, Bbirpyxatowme n obessoxunsato-
LLMe NOpPOAHbIE U MPOMMPOAYKTOBbIE (hpakumun, MAOTHOCTb BbIrpyXXaeMblx opakumi CHUXa-
eTCH OT NepBOro OTAENEeHNS K TPETbEMY.
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2.3.3.3 O6oraweHue B HaKNOHHO TeKyLLeM NoToKe

O6oraweHune B NOTOKax, TEKYLLUMX NO HAKMNOHHLIM MOBEPXHOCTSM, MPOM3BOAUTCS:
Ha KOHUEHTPaLUMOHHbIX CTONax;
B LUMO3aXx;
B Xxenobax;
B BUHTOBbIX cenapaTopax.
[BuxeHne nynbnbl B 3TUX annapatax npoucXoauT MO HaKMOHHOW MOBEPXHOCTU MNoA
AENCTBMEM CUMbl TSXKECTU NPU Manon (Mo CPaBHEHUIO C LUMPUHOW W ANIMHOM annapaTta) Tos-
LLMHE NOTOKa.

2.3.3.3.1 KoHUeHTpauUOHHbIE CTOSbI

KoHueHTpauus (oborawieHme) Ha ctonax — 3To Npouecc pasgeneHuns no nioTHOCTU B
TOHKOM Cfoe BoAbl, TekyLlien no crnaboHaKmoOHHOM NIOCKOCTU (eKe), coBepLuatoLen acum-
METPUYHbIE BO3BPATHO-MOCTYNAaTENbHbIE OBWXEHUS B FOPU3OHTANbHOW MIIOCKOCTU MepreH-
AVKYNAPHO HanpasfeHuo ABMXEeHUS BoAbl. KOHLEeHTpauuio Ha cTone npumeHsaT npyu obo-
rawieHum Mmenkux knaccos 6 (12) + 0,5 mm yrnen, B oCHOBHOM Ansi ux obeccepuBanusi. KoH-
LEHTPAUMOHHBIN CTOST COCTOUT U3 AeKM (MNOCKOCTN) C Y3KUMK perkamu (pudprisiMmmn), onopHo-
ro yCTpOMCTBa M NPUBOAHOIO MexaHuama. Yron HakrnoHa gekm — 4—10°. [1nsa nerkmx yacrtuy,
npeobnagarowmnmMmm ABASKOTCA MMapoaMHaMMyeckas 1 nogbemMHas TypOyneHTHasa cunbl, no-
3TOMY Nerkme 4acTuubl CMbIBaeT B NEPNEHANKYNAPHOM K AeKe HanpasrneHun. Yactuubl npo-
MEXYTOYHOWN NAOTHOCTU NONadatoT MeXAy TSHKEeNbIMU 1 NErKMMn YacTuuamu.

2.3.3.3.2 linwo3bI

LLnto3bl npeactaesnsaoT cobon cnaboHaknoHHbIE Xenoba, No KOTopbIM ABUXETCHA MNo-
TOK BOAbl CO B3BELUEHHbIMU U KaTAWMMUCS MUHEeparnbHbIMKU 3epHamMu 1 Kyckamu. Mpn aTom
TSHKEnNble YacTuLbl OTnaralTca Ha AHe xernoba, a nerkve katatca no gHy. Camble mernkue
YacTuubl ABMXYTCS C BOAOW BO B3BELUEHHOM COCTOSIHUW U CHOCATCHA B KOHLE LUNt03a. Ynas-
NMBAHUIO 1 YAEPXaHUIO TAXKENbIX YacTUL, NOMOratT LepoxoBaThle NOKPOBbLI U TpadapeThl,
yknagblBaemble Ha gHO wrto3a. OceBlne YacTuubl HA OHE LWI3a He OCTalTCA HENnoOABUXK-
HbIMW. BMXpeBbIMM NOTOKaMM OCafOK BCE BPEMSA NPOMbIBAETCS, NErkne 4acTulbl BbIHOCATCA
N3 ocafgka B NOTOK, @ X MECTO 3aHMMaIOT TshKesble YacTuubl. [locTeneHHO ocafokK YnnoTHS-
etcq. [locne aToro nogaya matepuana Ha LWN3bl NpekpawaeTcs M 0CagoK CMbIBaeTCs
(cnonackuBaeTcs) B oTAenbHbIM npueMHuK. Ocagok (wnux) obblMHO npepcraBnsieT cobou
rpybbI KOHUEHTpAaT, HanNpaBnseMbli Ha AanbHENLYIO JOBOAKY.

[na KpynHO3epHUCTOro maTepuana NpUMEHSIIOT LW3bl C rMyOOKMM HanOfHEHMEM.
Wnpuna wnto3oe coctasnsaet 700-1800 mm, rnybmHa — 750-900 mm, anuHa — o 150 m,
yron HaknoHa — 2-3°. Ha gHo yknagpbiBaloT TpadapeTbl U3 pasHbiXx MatepuasnioB 1 pasHon
dopMmbl. TpadapeTbl U3roToBAKOT U3 AepeBa, PenbCcoB, bynbbkHMKa. 10 dhopme valle Bcero
370 Opycku, ycTaHaBnmMBaemble nonepek xxenoba. Noa TpadapeT nogcTunatoT nHorga nne-
TEeHble LUMHOBKM — MaTbl UMW NNCTbl pUdneHon pesnHbl. Npy cnonocke NoCTeneHHO CHUMa-
0T TpadhapeTbl, 0Cafok cobmpatoT 1 CMbIBALOT.

Ansa oboraweHns TOHKO3EePHUCTOro MaTepuana NPMMEHSIOT W03kl C ManbiM Hanos-
HeHnem (oo 10 mm). [IHO yCcTMNaT MATKUMW MOKPbITUSAMU — BOPCUCTO-LLEPOXOBATLIMU MO-
KpoBamu. B kayecTBe MArkMx NOKpbITUA NPUMEHSAIOT cneuunarnbHble BOPCUCTbIE TEXHUYECKNE
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TKaHW 1 BOWIOK, @ Takke Pe3nHOBbIE NUCTbl C A4encTbiM pudneHnem. [nnuHa BOpCUCTbIX
L0308 — 2—6 M [73].

2.3.3.3.3 BuHTOBbIE CenapaTopbl

OO6orauweHune yronbHbIX WaMOB B cenapatopax ¢ BUHTOBbIMU Xenobamu

MpuHUKMN oboralleHns Ha BUHTOBbLIX cenapaTtopax 3akn4vaeTcs BO B3aMMOOeNCTBUM
CUN, BO3HMKAIOLNX NPU NPOXOXOEHUM NyrbMbl N0 AHWULLY BUHTOBOrO enoba. Ha 4Yactuubl
oborallaemoro yrns, ABvXyLwmecsa B Buae AByxdasHON CMeCu, OOQHOBPEMEHHO OEWCTBYIOT
CUNbI TSXKECTU N TPEHUS, LEHTPOBEXHAA U rMapoamMHaMuyeckme cunbl NoToka. B pesynbTtate
CoYeTaHNda 3TUX CUM YacTULbl TBEPAOro NepeEMELLAOTCSA HE TOMbKO NO BUHTOBOW SIMHUN, HO U
LUMPKYNMPYIOT NepneHanKYNapHO NOTOKY C pasfnnyHbIMK CKOpOCTAMK, Bnarogaps yemy m go-
CTUraeTcs BO3MOXHOCTb pasgeneHna oborawaemoro matepuarna no nfoTHOCTU, KPYMHOCTU
n cbopme. bonee nNnOTHbIE YacTULbI pacnosiaraloTCa B HXKHUX, @ MEHEee MNSTOTHblE — B BEPX-
HUX CIosIX MNOTOKa. Tshkenble YacTuubl (3epHa nopoabl), HAXOASWMECS B HUXKHUX CrOSAX MO-
TOKa HENoCcpeacTBEHHO Ha NMOBEPXHOCTU xenoba, ucnbiTbiBaloT 60MbLWOEe BNUSHNE CUN Tpe-
Hus. MNMyTem nogbopa yrna HaknoHa ans gHuwa xkenoba n pagunyca 3akpyrneHus ero BUTKOB
CO3Jal0TCH YCrnoBus, Npy KOTOpbIX Bonee NNoTHblE YacTuLbl CNON3aloT B CTOPOHY BHYTPEH-
Hero 6opTta. Toraa paBHOOEWCTBYHOLLAA CUM TSXKECTU M LEHTPOBEXHOW, OENCTBYIOWMNX Ha
nopoAHble YacTuubl, HanpaBrieHa B CTOPOHY BHYTpeHHero 6opTa. B To e Bpems nerkue
YrofnbHble YacTuubl noasepratoTcs 6onee cunbHOMY BO3OEUCTBUIO MMAPOANHAMUYECKON CU-
nbl NOTOKa U paBHOLEWCTBYHOLLAS yKa3aHHbIX CUM Ha 3TU YacTuubl HanpassfieHa B CTOPOHY
BHeLHero bopTa.

Paboumm anemMeHTOM cenapartopa SIBNsSieTCs BUHTOBOW XXeNob, KOTOPbIN YKPENfeH B
MeTannmMyeckom kKapkace. B cenapartope, kak npasuno, ABa-Tpu xenoba, B HEKOTOPbIX KOH-
CTPYKUUAX — MSATb, B O4HOM xenobe — He Bonee nATn BUTKOB.

OTxogbl 1 NPOMNPOAYKT BbIBOAATCS U3 NpoLecca C NOMOLLbI OTCeKkaTenemn, ycrtaHas-
nnBaembIix Ha gHe xenoba. NcxoaHbi oborawaemMbii NPOAYKT NOCNE rmapaBnmMyeCcKon Knac-
cumkauumn B ruapoLMKNOHax NocTynaeT Ha BEPXHUA BUTOK xenoba, ABurasicb Mo KOTOPOMY
OH OMUCbIBAEeT HECKOSIbKO MOSHbIX 060poTOoB. [Ns ynyyweHus pasgeneHust yrng Ha BHYT-
peHHMn BopT xenoba cenapaTopa NogaeTcsi BoAa B HECKOSbKMX TOYKaX.

O6oralieHune yrosibHbIX WaMOB Ha BUHTOBbIX LUSHO3aX

OnbIT oboralleHnsa yronbHbIX LWIAaMOB Ha BUHTOBbLIX cenapaTopax MOoKa3sbiBaeT, YTo
ANs YacTuy KPYNHOCTbIO <0,2 MM HY)KHO CHMXaTb BbICOTY LIEHTPOB PacrofioXXeHUst Ux B No-
TOKE, YTO MOXET ObITb BbIMNOMIHEHO 3a CYET YMEHbLUEHNS TONWMHBI noToka. OguH 13 cnoco-
0O0B NpocTenLwen peanmsauumn 3Toro TpedboBaHMss — NPUMEHEHNEe cenapaTtopoB ¢ 6onee no-
NorMM 1 gaxe NNOCKMM npodmnemM nonepeyHoro cevyeHusi, YTo peann3oBaHO B KOHCTPYKLU-
SIX BUHTOBbIX LUSTO30B.

Pesynbtatbl oboraweHns yronbHbIX LUAaMOB Ha BMHTOBLIX CenapaTopax M Lum3ax
CBMAOETENbCTBYIOT, YTO oboraleHme Ha 4Ype3BbliHanHO MPOCTbIX annapaTtax ¢ BUHTOBOW pa-
©ouer NOBEPXHOCTbIO MO3BOMSAET 3HAYMTENBHO YNY4YLINTb TEXHONOMMYECKME nokasaTenu pa-
00Tbl habpukn 3a CHET CHUKEHMST 30JIbHOCTM BbIMyCKAaeMOW NPOAYKUUN U OONONHUTENb-
HOro NONy4YeHNsa NPoayKTOB OboralleHns n3 Menko3epHNCTLIX OTXOOOB.
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2.3.3.3.4 [IpoTUBOTOYHbIE cCenapaTtopbl

MpoTMBOTOYHLIE CenapaTopbl MOryT NPUMEHATBLCS AN 0boraleHnsa aHepreTU4ecKnx
yrnew, aHTpaumToB, yaaneHus Nopoabl U3 rOPHOW MaccChbl Ha LWaxTax u paspesax. OCHOBHoe
obopyaoBaHMe Ons NpOTMBOTOMHOM cenapauun — cenapartopbl tvna CLU, CBLI un kpyTto-
HaknoHHble KHC.

MpuHUMn oboraleHns yrna B NPOTUBOTOYHLIX CenapaTtopax 3akniovaeTcs B pasgerne-
HAW MaTepuana Ha nerkylo u Tskeny dpakuun nog 4encTBUeM CUCTEMbI CUITOBbLIX MOMen,
HanpaBneHHbIX Nog yrnomM Apyr K apyry. [one cunbl TSHXeECTU U rmapoguHammyeckoe BO3-
AencTBMe NOTOKa pasgenutensHon cpedbl obecnevmBaloT He TOMbKO UX pacCrioeHne, HO U
HanpaBneHHoe TpaHCNoOPTUPOBaHME NPOAYKTOB oboralleHums.

LLIHekoBble N KpYTOHAKITOHHbIE CenapaTopbl OTAMYaTCa APYr OT Apyra Bo3gencTBuemM
noToka cpeabl Ha oboralwaemMbl MmaTepuan, MeTogaMmm TpaHCNoOpPTUPOBaHNA NPOAYKTOB 060-
raweHus n cnocobamu perynuposaHust paboyero pexuma. Nonydyaemble NpoaykTbl obora-
LeHMs B pabo4er 30He cenapaTtopoB ABUXKYTCHA B MPOTUBOMOSOXHbBIX HAMpaBreHusaX: nerkme
dhpakumm — no ABUKEHUIO NOTOKa pa3fennTenibHON cpebl, TSKernble — HaBCTpeYy UM.

B ropmsoHTanbHOM LWHekoBOM cenapaTtope Tuna CLU ncxoaHbln yronb noctynaeT B
cenapaTop Yepes3 LieHTparnbHYK YacTb UUIIMHAPUYECKOrO Kopryca, CHabXeHHOro LUHEKOM.
[MoTok pasgenuTenbHOM cpedbl NoAaeTcs B cenapaTtop HaBCTpedy OBWKEHUIO LUHeKa W
TpaHCnopTUpyeT nerkne pakunm K MecTy UX pasrpysku. Tskenble YacTuubl HaBCTpeyy no-
TOKY TPAHCMOPTUPYIOTCS LLUHEKOM.

B ropusoHTanbHbIX cenapaTopax LWHEeK UCNOSIb3YT He TOMbKO KakK TPaHCMNOPTHLIN Op-
raH, HO M Kak yCTPOWCTBO, CNOCODCTBYIOLLEE pasaeneHutio matepmana. Ero BpaweHue obec-
neymBaeT HeobXxoaMMbI MaccoobmMeH Mexay ABYMS NOTOKaMu, CBOEBPEMEHHOE yaaneHue
TSXKENbIX pakunin, nogaepxaHne paBHOMEPHOro pacnpefeneHus maTtepuwana u nukevaa-
LI «3aCTOMHBIX 30HY.

BepTukanbHbIM WHEKOBbIM cenapaTtop Tuna CBLU ycTpoeH uHave. Y Hero pgpyras
dopMa LWHeKa, 1 3arpyska OCyLeCTBNAeTCs Yyepes nonbli Bas, HO NpuHUMN paboTbl Mo Cy-
LLLeCTBY TOT e, YTO U B rOPU3OHTaNbHOM LUHEKOBOM cenapatope. Jlerkue pakumm TpaHc-
NOPTUPYIOTCA CAMpasibHbIM BOCXOASLLMM NOTOKOM pasgenntenbHOn cpebl, 06pa3oBaHHbIM
LLUHEKOM U LUMSIMHAPUYECKUM KOPMYCOM, a Tshkernble opakumm nog AencTBMeM LEeHTPOBeXHOM
N rpPaBUTALMOHHON CUI OBWXKYTCS MO HAKMOHHOW crivpanu wHeka BH13. OCHOBHbIE napameT-
pbl perynupoBaHus pasaeneHus B cenapartopax tuna CLU n CBLU — pacxog Bogbl 1 YacToTa
BpaLLeHUs LWHeKa.

KpymoHaKnoHHbIlU cenapamop npencrasnseT cobon Kopob NpsiMoyrosibHOro CeYeHus,
HaKMOHEHHbIN Nog yriom 46—54 K ropu3oHTy. B cpeaHen yactu kopnyca nmeeTcst 3arpy3oy-
HbIN Xenob Ans nogayun B annapaTt UCXOAHOro yrns. Ha BepxHen KpbilKe Kaxaoro u3 otge-
NEeHNn cenapaTopa yKpenneHbl BUHTOBbIE perynaTopbl, NoggepXxmeatome BHyTpy padoyero
KaHana fgBe crneumanbHble OeKW, CHabXeHHble 3uraaroobpasHbiMyM NonepeyHbIMU nepero-
poakamu.

Yron HakrnoHa Kopryca cenapartopa onpefensieT cTeneHb paspbiXneHns maTtepuana
B pabouyen 3oHe. NMpn oboraweHnn KpynHbIX KNaccoB M yrren, KnaccuuumpoBaHHbIX No y3-
KOW LuKane, yron HaknoHa gorkeH ObiTb 6onblue, yem npu oboralleHnn Heknaccupuumpo-
BaHHbIX M HeOBeCLUINaMNeHHbIX Yrien.

KpyToHaknoHHble cenapatopbl KHC npumeHsitoTca ana oborawieHna pasyOoXKeHHbIX
yrnewn, KpYnHO3EePHUCTLIX LLNaMOB U MexaHn3aumm BeIBOpKKN Nopoabl KpYNHOCTLI0 A0 150 Mm.
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2.3.3.4 Cyxue meToabl oboraweHus

paBUTaUMOHHOE oboralleHne cyxum crnocobom OcCyLlecTBnseTcs B BO3QYLUHOMW, a
He B BO4HOW cpeae, 1 NOTOMY MHOr4a HasbiBaeTCcs NHEBMATUYECKMM oboralleHnem.

(MaBHbIMM OOCTOMHCTBaMM NHEBMATUYECKOro oboralleHus SBnsTCA NpocToTa Tex-
HONMOMMYECKMNX CXEM, OTCYTCTBME BOAHO-LUNAMOBOro xo3amnctea. Kak crneacrteme, yCTaHOBKM
oboralleHns Cyxum CrnocoboMm OTNNYAKTCH OTHOCUTENBbHO HU3KMMWU KanuTarbHbIMW U 3KC-
nnyaTauMoHHbIMKU 3aTpaTamu.

HepocTtaTtkom faHHoro cnocoba saBnseTcsa ero orpaHUyYeHHas IPUMEHNMOCTb: OH Mpu-
rogeH nuuwb npu oboraweHun cyxoro nerkooboraTMMoro yrisi € KPYNHOCTbI KYCKOB
He 6onee 80 MM (HO U He MeHee onpefeneHHoro npegena). MNpu atom obpasytoTes donbLune
06beMbI NbIfn, KOTOPY HEOBX0AUMO ynaBnmnBaThb.

Cyxoe oboraiyeHune yrns ocyLwecTBNAeTCA No TeM e NpuHuunam, 4To 1 Mokpoe obo-
rawieHve, Ans Hero NPUMEHSTCA cxoxue Buabl obopyaoBaHua. [Ana cyxoro oboraiwieHus
yrns NPUMEHSIIOT OTEYECTBEHHbIE OTCagouvHble MalwunHbl (Tuna NMNOM), cenapaTtopbl (TUNOB
YUWA, CI1, YMNBC), a Takke aHanormiyHoe nmnoptHoe obopyaoBaHue (B TOM 4Yucne cenapa-
Topbl FGX KnTanckoro npoM3BoAcTBa).

2.3.4 ®dnoTtauunna

®dnoTaunoHHbIM MeTO, OCHOBaH Ha WMCMOMb30BaHUN PasfiMyuMm B €CTECTBEHHOM Wn
co3aBaeMon peareHTaMmy CMaydMBaeMoCTU MWUHeparoB. Ha oCHoBaHUW 3TOW OCOBEHHOCTU
YacTvubl yrna npununarT K NOBEepXHOCTU pasgena das, 4Yactuubl Apyron nopogbl —
He npunMnatoT.

dnotauua npegnonaraeT pasgerneHne TOHKOU3MenbYeHHbIX FOPHbIX Noposd U TeM ca-
MbIM obecneunBaeT CHUXEHME 305bHOCTU yrnsa. NMoaTtomy dnotauma — Hambonee addek-
TMBHbIA U NPaKTUYECKN €OUHCTBEHHbIM MeToa oboraleHus yrns, cogepxallero Mmenkue va-
CTUUbI MUpWUTa, TUnca, necyaHuka, cradHua, cepbl, a Takke KaMeHHOYrofbHbIX LUaMOB.
Ha 6onbwnHcTBEe oboratuTenbHbiX abpuk yronbHbIA wWnaMm QopMupyeTcs B peayrnbTaTte
CryLeHuns WnamMoBbIX BOA, HakansmBaroLWMmMxcs B npouecce 06e3BOXNBaAHUA NPOOYKTOB rpo-
XOYEHUS.

O6bemM yronbHbIX WIamMoB, nogseprarowmxcs grnotaynoHHoMy oboralleHuto Ha yr-
neoboratuTenbHblx ¢abpukax, NOCTOSIHHO YBENUYMBAETCA W Ha HEKOTOPbIX AoCTuraet
20 % — 25 % oT nepepabaTbiBAaEMOro yrns.

Mo npuHUMNY aencTeus pasnu4yaroT drioTaumio:

- MacrisiHyto;

- NNEHOYHYIO;

- MEHHYIO.

MacnaHaa n nneHovHasa cnoTauus npu oboraweHun yrnen He Nonyyunu pacnpo-
CTPaHEeHUs 13-3a He4OCTaTOYHOM APPEKTUBHOCTM U Manon Npou3BoauMTEeNbHOCTU 0bopyao-
BaHMA.

MeHHasa conoTauma nonyymna Bceobuiee npmMsaHaHME M NPOMbILLFIEHHOE pacnpocTpa-
HeHne. OHa 3akni4vaeTca B TOM, YTO B a3pMpPOBaHHOWN, HACbILEHHOW My3blpbkamu BO3gyxa
nynbne npu HenpepbiBHOM MoAbeMe BBEpPX BO3AYLUHbIX My3blpbKOB Mpoucxoant msbupa-
TenbHOe MPUNUNaHMe K HUM OTHOCUTENBHO YUCTbIX YrOfbHbIX YaCTUL, XapaKTepusyloLmnxcs
rmapodobHbIMKN cBoMCTBaMU. Mpununwne 4acTuubl BIHOCATCA Ha MOBEPXHOCTb, rAe CHU-
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MalTCH crneuuanbHbIMKU YCTPOMUCTBaMnU. YacTuubl MNycTOon MNOpoAbl (XapakTepusyowmecs
rmaopounbHbIMM  CBOMCTBaMW)  CMavMBalOTCA  BOAOW, K  BO3AYLWHbLIM  My3blpbKaMm
He NpUNUNaKT N OCTaKTCA B Nynbne, o6pa3sys Tak Ha3biBaeMbI KAMEpPHbIN NPOoAYyKT. B neHy
WMHOrg4a NOAHMMAIOTCS MMHUCTBIE YacTuubl, YBreKkaemble My3bipbkamn Bo3gyxa unu 6onee
KPYMNHbIMW YacTuLaMK yrns, HO OHU umMetoT 6onee cnabble CBA3M C Ny3bipbKamMu BO3ayxa U
nerko BbIMbIBAOTCA U3 NeHbl BOAOW, ABWXKYLLENCA Mexay ny3bipbkamu. OnucaHHbIN cnocob
HasblBaeTCcs Npsimon chnoTaumen — nonesHbli KOMMOHEHT (Yrofib) HakannMBaeTcH B NeHe, a
oTxoAdbl (Myctas nopoAa) octatTcsa B nynbne. MNeHHas dnotauusa npumeHaetca ans obora-
LLIeHMs YacTuL Wwnama pasmepom meHee 0,5 mm.

[Ansa nHTeHcudukauumn neHHon cnotaumm B nynbny 4ob6aensioTcs crneuvanbHble pea-
reHTbl. B 3aBMCMMOCTM OT HasHadeHWs1 BbIAENAOT cneayowme rpynnbl peareHToB: cobupa-
Tenun (KonnekTopbl), NneHoobpasoBaTtenun (BCNeHWBaTenu), akTMBaTopbl, Aenpeccopbl (ae-
npeccaHTbl, NogaBuTenun) u perynatopbl cpepb! [33]:

- cobupamersiu NoBbIWAaT MAPOPOOHOCTL U3BMIEKAEMOWN NOPOAbI. ATO OpraHN4ecKme
BellecTtBa. Cobupatenu moryT OblTb anonApHbIMU UM reTepononAapHbeIMU. ANOnsipHbIE CO-
OupaTenu cogepXaTt B CBOEN MOSeKyre yrneBogopOoaHYIO Lienoyky. feTepononsipHble cobu-
paTenu COCTOAT U3 ABYX YacTeWn, OTMIUYHbIX NO CBOUM (PU3UKO-XUMUYECKUM CBOMCTBaM: Yr-
NeBOJOPOAHON LIEMOYKN M akTUBHOW rpynnbl. Ana dnotauum yrns (3a UCKNIOYEHNEM OKUC-
NEHHOro yrns) obbIMHO NPUMEHSIOT anosisipHble cobupartenu, B TOM Yucne nNpoaykTbl nepe-
paboTku yrnsa, HedpTn 1 rasa (Macna, peHon, 6eH305, KEPOCKH, NeYyHoe TOMAMBO U T. A4.);

- NneHoobpa3oeamesiu CNOCOOCTBYHOT CO34aHUI0 YCTONYMBOW MUHEPaNM30BaHHOW ne-
Hbl. OTO OpraHn4yeckme coeanHeHusi, B OCHOBHOM U3 Kfnacca CnnpToB,

- denpeccopb! NOBLIWAT MAPOMUIBHOCTE HEU3BNEKaeMoro MuHepana. JTO pas-
NNYHbIE MUHEparibHbIE COMNWN, KUCINOTbl M OCHOBaHMS;

- akKmueamopb! YyCUNUBaKT OencTBue cobupaTenss Ha M3BMeKaemblini MUHepan. J3TO
pasnu4yHble MUHEpPanbHble COMK, KUCIOTbl U OCHOBAHWUS;

- peaynamopbl cpeabl nogaepxueatoT pH nynbnbl B Tpebyembix npegenax. O6bIYHO
dorioTaumsa yrosibHbIX LWIaMoB MpoTeKkaeT B HenTpanbHou cpene. Ecnn Heobxogumo casu-
raTb pH B kMcny obnacTtb, TO Yalle UCMNOSMb3YIT CEPHYI KUCMOTY; €Crn B LLENOYHY0, TO
wenoyn (CaO, Na,CO3, NaOH).

PasnuyHble cBOMCTBa yrnsa OKasbiBalOT BIUSHWE Ha €ro npurogHocTb Ans dnorta-
uum [26]:

- cmerneHb Memamopgu3ma. Jlydwe onoTupyroTca yrnu cpegHen cragum metamop-
dusma (K, XK n OC);

- nempoepacghuyeckuli cocmas. bnectawme nHrpeaneHTbl yrnen (BeTpeH n KnapeH)
PrIOTUPYIOTCA NydLle MaToBbIX (AOPEH U dHO3EH);

- cmeneHb oKucsieHHocmu. OKUCNEHHbIe Yrin (PrnoTUPYIOTCA XyXXe HEOKUCIEHHbIX.
Mpn HeBONbLIOM OKUCNEHUM MOBEPXHOCTM YIrNen nosIoXUTENbHOE LENCTBUE OKasblBaeT
NPUMEHEHNEe peareHToB, CoAepXallmMx MOSeKkysrbl Tuna cnupToB. OKMCNEHHbIN Wwnam Tpeby-
eT 6onbLIoro BpemMeHun driotauunu;

- Xapakmep eKparifieHusi nycmou rnopoodkl. B HacTosiwee Bpems Ha noTaumio nocry-
naet 60nbLLIOE KONMYECTBO TPYAHOOOOraTUMBbIX LUIIAMOB, T. €. CPOCTKOB YIS C MOPOAOW, YTO
3HaYUTENBHO YCMOXHSAET TexHonoruo donotaumm. Hannyme TOHKOW BKpanieHHOCTU Heopra-
HUYECKMX MUHeparoB onpeaenseT TpyAHOCTb (prnoTaunmoHHOro oboraleHus;

- gpaHyromempu4yeckuti cocmas. OnTuManbHOM KPYMHOCTLIO 3epeH yrna B nuTaHum
dnotauun cyutaetca pasmep 4o 0,5 MM, npudem Haunydwen pnotTmpyemMocTbio obnagatoT
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yacTtuubl knacca 0,08-0,3 mM. C yMeHbLUEHMEM KPYNHOCTU LWflaMa yBENMYMBaETCS BEPOAT-
HOCTb MEXaHU4eCKOro yHoca MOPOAHbIX YacTuL, B NEHHbIN NpoAaykT. Mpu Hanuunm nsbbiToy-
HOro KONMUYeCTBa KPYMHbIX YacTuL, YBENUYNBAKOTCH NOTEPU HU3KO30SIbHOMO Yriis ¢ 0TXo4aMu
dnotauun. KpynHoCTb LWnamMa Takke BIIMSET Ha pacxon peareHToB: C YMeHbLUeHNeEM pasme-
pOB TBEPAbIX YacTuy yBenuyneaeTcsa obwaa nnowanb UX NOBEPXHOCTU U COOTBETCTBEHHO
KONM4YeCcTBO peareHTa-cobupartend, a Takke yBenuuMBaloTCs Bpems rnotaumm n obbem
NeHHOro NPoayKTa;

- popma yacmuy,. dopma, a TaKkKe NosioXKeHne 4YacTulbl B MOMEHT COMPUKOCHOBEHUS
ee C Ny3blpbKOM BO3Ayxa UrparT 60onbLuyo ponb. Tak, NNockue YacTuubl Npyu CONPUKOCHO-
BEHMM C Ny3bIPbKOM MSIOCKOCTbIO HAaNBOMbLIEro CeYeHUs OOMKHbI 3aKpPenUTbCS Nydlle, YeMm
lWwapoobpasHble 3epHa Unu YacTuubl Apyron OpMbl, HO COMPUKOCHYBLUMECS C MY3bIPbKOM
HeBONbLUMM Yy4aCcTKOM CBOEN NOBEPXHOCTU. lNnockne yacTuubl yris, XOpoLo 3akpenusLume-
CSl Ha BO3AYLUHbIX My3blpbKax, CNOCOBCTBYIOT CTabunuaaumm nexsbl;

- Hasu4yue pa3MmoKaeMbiX 2/IUHUCMbIX eK/MoYeHuUl. MUHUCTOe BeLecTBO npeacTtaB-
NEeHO pasnuyHbiMK MUHepanamu. OHM OYeHb YacTO 3anosSHAT MeNnbyanine TpeLmHbl, 06-
pasys B HUX arperaTtbl TOHYanLWmMX Yewyek. [TIMHUCTbIe MUHeparnbl Nerko pasmokatT B BOAe,
obpa3syss OrpoOMHOE YMCMO TOHYAWLIMX FMMHUCTBIX LUIAaMOB, KOTOpble HapyLlalT npouecc
donoTauuu;

- bpakyuoHHbIU cocmas. 1o gaHHbIM PPaKLMOHHOIO coctaBa MOXHO CyauUTb O TeOo-
peTuyeckn BO3MOXHbIX nokasaTensx cnotaumu. B yronbHbix wnamax cogepxutca ot 3 %
00 30 % npomexyTo4HbIX (Mo NAOTHOCTKN) dopakumin. Npy BLICOKOM coaep)XaHum aTux pak-
UUA N NX BbICOKOM 30SIbHOCTWN MPaKTUYECKN HEBO3MOXHO MOSYYNTb [Ba KOHEYHbIX NpoAayKTa
oboralleHnsa — KOHUEeHTpaT 1 oTxodbl. [MpoMexyTouHble dpakumm, Kak npasumio, Bblaens-
I0TCA B NOCneaHnx kamepax orioToMallnH. BbICOKO30MbHbIE NPOMEXYTOYHbIE (dpaKLUN Bbl-
AENSAT B OTAENbHbIA KOHEYHbIV NPOAYKT KpavHe peako, T. K. 3TO CBA3AHO C YCIOXHEHMEM
TEXHOMOrMYeCKON CXEMb;

- co0epxxaHue meep0Oo20 KOMroHeHma 6 rynbrne. Ons nonyYyeHns KayeCTBEHHbIX
NpoayKTOB brioTauum criegyeT NpMMeHsaTb pasbasneHHyo nynbny (meHee 100 r/n), xoTa npm
3TOM 06Lee n3BrnevyeHne yMeHbluaeTcs. MakcMmanbHbIM BbIXO KOHLEHTpaTa 4oCTUraeTca
npu 6oree BbICOKOW NAIOTHOCTW MySbMbl, HO NPU 3TOM MOBLILLAETCS ee BA3KOCTb U Ka4eCTBO
KOHLIEHTpaTa pes3ko yxyaLlaeTcs.

dnotauusa ocywecTBnAeTcs B cneumanbHblX ¢hriomayuoHHbIX MawuHax. OHN OOMKHbI
obecneunBarhb:

- HENpPepbIBHYIO PaBHOMEPHYIO nodady nynbrbl U pasrpy3ky NpoayKuuu;

- NHTEHCMBHOE NepeMeluvBaHue nynbnbl AN8 nogaepKaHus yactuy, BO B3BELUEHHOM
COCTOSIHMM U KOHTAKTUPOBaHMUS UX C BO3AYLUHbIMU My3blpbKaMu;

- ONTUMAnbHYIO a3PUPOBAHHOCTbL MYNbbl;

- co3aaHne CNoKOMHOM 30HbI NeHOOOpa3oBaHUS.

Knaccudumkaumio orioTaumoHHbIX MallunMH Yalle BCero npons3sBogaT B 3aBUCMMOCTU OT
cnocoba aspauumn 1 nepemelInBaHus nynbenbl. 10 3TOMy NpM3HaKy MalUMHbl pas3genstoT Ha
HEeCKoNbKOo TUNoB. Hanbonee LWMPOKO cpean HUX pacnpocTpaHeHbl MexaHU4eckue, NHeBma-
TUYeckne N NHeBMomMexaHudeckue [35]:

- MEXaHU4YeCKMe MallvHbl OCYLLECTBASAT nepemMelumBaHue nysbhbl, 3acacbiBaHWe U
ancneprmpoBaHne Bo3ayxa numnensnepom (MeLlankon);

- MHEBMAaTMYECKMEe MaLUMHbl OCYLLIECTBASAIOT NepemMeLllnBaHne 1 aspaumio nynbmbl no-
Aadyen oxaToro Bosgyxa 4Yepes naTpyoku unm nopucTtble Neperopoku;
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- MHEBMOMEXaHUYeCKMe MallnHbI MOAAKT BO34yX OT BO3AYXOAYBKM, HO NepemMeLlmBa-
HWe NynbMbl U AUCNEepPrupoBaHne BO3ayxa OCYLLECTBIIST UMMNENepoM.

CyLecTBYyIOT NHEBMOrMapasnmyeckme MallnHbl C camoaspaumnen unm Ucnosib3oBaHu-
eM Ons AMCneprupoBaHus NpUHyAUTESNbHO No4aBaeMoro Bosgyxa OT pasfuyHbIX ruapasnuv-
YeCKUX YCTPOUCTB.

OnNeKTponoTaumMoOHHbIE MallUHbI OCYLLECTBMAIT aspauuio Mysblpbkamu BO34yXa,
BblAENALWLMMNCS NPU INEKTPONM3E.

B MawwmHax ¢ nsameHsemblM gaBneHnem aspauunsa obecneymBaeTcs BblaerieHMeEM pac-
TBOPEHHbIX B Myrbne rasos.

KoMOrHMpOBaHHbIE MaLLMHbI OCYLLIECTBASIOT aspaumnio HECKONbKMMK crnocobamu.

OnTumaneHoe cofepXaHue TBepAon KOMMOHEHTbI B MUTaHUKM dorioTauumn coctaBnseT
80—120 kr/m>. MonoxuTenbHO cKa3biBAeTCs Ha peaynbTaTax drnoTauum noaorpes Nynbnbl 40
27 °C — 30 °C. PeareHTHbIN pexum droTauun npegycMaTtpmBaeT COCTaB peareHToB, UX KO-
nnN4ecTBO N crnocob 3arpys3kn. XapaKTepHbln pacxon cobupatens coctasnaet 600—-1500 r/T,
neHoobpasoBatena — 20-200 r/T. [1ns nosblweHnss 3pPEKTUBHOCTN hbnoTaumm NpUMMEHSIIOT
APO6HYI0 3arpy3Ky peareHToB — 4acCTb peareHToB nofaloT B Nynbny nepea dnortauuen, a
YacTb — HenocpeacTBEHHO B Kamepbl (hroTauMoHHON MawuHbl. OnTuMansHoe Bpems ¢rno-
Taumm, T. e. Heobxoanmasi NPOJOMKUTESNTbHOCTL NpebbiBaHNA NyrbMbl B MallUHE, 3aBUCUT OT
CBOWCTB (pSIOTMPYEMOrO YN U ycroBumn pnoTtaumm n coctaensaeT 5—9 muH [33].

Ana yoaneHus Bosgyxa u3 NeHHOro npoaykta NpUMEHSIOT neHoracuTernbHble YCTPon-
ctBa. PaspylueHme neHbl He0BX0ANMO AN18 yIyYLlleHns TpaHCNopTUPOBaHUS ee Mo Xxenobawm,
paboTbl BakyyM-(UIbTPOB M HACOCOB, MNEpeKaynmBaloLLMX MEeHHble MPOAYKTbl hrnotauumn.
Mo NnpuHUMNY OEeNCTBUA UX OENSAT HAa MeXaHUYecKkue, BaKyyMHble, BakyyM-MexaHudyeckue u
LEeHTpPOOEXHbIE.

2.3.5 CneumnanbHblie mMeToabl oboraweHus
2.3.5.1 dneKkTpuyeckas cenapauus

dnekTpuyeckas cenapauma (3nekTpuyeckmin cnocob oboraleHusi) oCHoBaHa Ha pas-
NMYUAX B 3NEKTPUYECKMX CBOMCTBAX pasdensieMblX MUHEpPanoB U OCYLLECTBNAETCA Nog Bnu-
SIHUEM 3neKTpuyeckoro nons. MmHepanbHble YacTuubl NbIIM U MHOTO305bHbIA dH3eH obna-
AatoT B60MbLLIOK 3NEeKTPONPOBOAHOCTLIO (MPOBOAMMOCTBIO) U CNOCOBHbLI BbLICTPO 3apskaTbCA
3MEKTPMYECTBOM, TOraa Kak yrosibHble 3epHa UM Mano30JSibHbIN BUTPEH 3TMMU CBOMCTBAMMU
He obrnagator.

OneKkTpuyeckas cenapauusi B HacTosiLee BpeMs ansa oboraweHns yrnen npakTnyecku
He ucnonb3yeTcs u3-3a manon obnactu ee NpMMEHEHUs No Kraccam 1 Bnare, a Takke 13-3a
OMacHOCTM MpoLiecca 13-3a TOKOB BbICOKOrO HanpsbkeHns 1 60nbLIoN BEpPOSATHOCTU BOCMNa-
MEeHeHUs (B3pbiBa) YrofibHOW MbIfw.

YcnoBusi, Heob6xoaMmble ANS yCNewHoro nNpoBeAeHNs 3NeKTpocTaTuYeckon cenapa-
uuu, cneayrowme [74]:

- MakcumarnbHasi KpynHOCTb yrnst — He bonee 2 mwm;

- BNaXXHOCTb — He 6onee 1 % — 1,5 %;

- cogepxaHue 3onbl — 6onee 10 % (cogepxaHue cepbl U OpPYrMx NpUMecen BO BHU-
MaHune He NPUHUMaeTcs);

- TOK HanpsxeHnem 20-25 kB.
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CywHOoCTb anekTpuyeckoro crnocoba oboralleHns cOCTOMT B TOM, YTO Ha YacTuupbl,
nMeroLme pasnuyHbIi 3apsd, B 9NEKTPUYECKOM Mnose AENCTBYET pasHasi Mo 3HaYeHuo cuna,
NMO3TOMY OHW ABWXKYTCS MO pasnuyHbiM TpaekTopusM. lNMpouecc anekTpuyeckon cenapaumm
MOXHO YCITOBHO pasfenuTb Ha Tpu CTaaum:

1) nogroToBKa MaTepuana K cenapauuu;

2) 3apsigKka YacTuu, KoTopas MOXET OCYLLECTBNATLCSA pa3HbIMK cnocobamu:

a) KOHTaKTHasa anekTpu3aumsa (OCyLecTBRSIETCA HENOCPeACTBEHHbIM COMPUKOCHO-
BEHMEM YaCTUL, NOSIE3HOIO NCKONAEMOrO C 3apsKEHHbBIM 31EKTPOLOM);

6) 3apsgka MoHM3aumen (OCyLLECTBNSIETCA BO3AENCTBMEM HA YaCTULbl NOABWMKHbI-
MM MOHaMu; Hambornee pacnpoCTPaHEHHbIN UCTOYHUK MOHOB — KOPOHHbIN pa3psia);

B) 3apsKa 4acTul 3a cyeT TpuboanekTpmyeckoro agdekrta (BOSHUKHOBEHNE dMeK-
TPMYECKOrO 3apsifa Ha MOBEPXHOCTU YacTuubl NPU €e CoyAapeHuu C OPYron YactTuuen nnm
CO CTeHKkaMu annapara);

3) pasgeneHune 3apsXKeHHbIX YacTul, ANg Yero NPUMEHSIOT NeKTpocTaTU4eckne ce-
napaTopbl, KOPOHHbIE CenapaTopbl, KOPOHHO-3NIEKTPOCTaTUYECKME cenapaTopsbl.

2.3.5.2 MacnsiHasa arnomepauus (rpaHynaums)

B HacToslee Bpems peanbHO paccMatpvBaTb B KayecTBE OAHOrO U3 anbTepHaTUB-
HbIX BapuvaHTOB Mnpoueccy (rioTaunm yrina TEXHONOIMK CeneKTUBHOM MacrisiHoW arrnomepa-
UMM TOHKUX LUFIaMOB, OCHOBaHHYI Ha pPasfiIM4HOM CMayuBaHUM YrofibHbIX U MOPOOHbLIX Ya-
CTUL, MacnsaHbIMU peareHTamu B BogHou cpefe. CyLHOCTb npolecca 3akroyaeTcs B cenek-
TMBHOM 0O6pa3oBaHUM YrriemMacrsiHbIX arperatoB npu nepemMeluvMBaHuM nNyrbMhbl B MPUCYT-
CTBMM YrNeBOAOPOAHOro cesasytoulero. B pesynbtate TypOynuaaumm nynbnsl o6pasoBaBLUmM-
ecs arperatbl YyNroTHSATCS, CTPYKTYPHO npeobpasysiCb B MPOYHbIE FpaHynbl chepmnyecKkom
dopmbl. Mpn 3TOM B 3aBUCMMOCTM OT KOHLIEHTpaUuMmM CBA3ylowero, obpasoBaHne arperaTos
MOXeT MPOUCXOaUTb NMUMOO NyTEM CMMAHUA OMACIIEHHbIX YrOSIbHbIX YacTuL Yepes3 TOHKYH
NIEHKY CBA3YOLLEro, NMbo B pesynbTaTe n3bupartenbHOro HanomHEHNsa Kanenek macna rma-
POGOOHLIMW YrofbHLIMW YacTULAMMN.

K goctomHcTBaM npouecca MacrisitHoM arfomepaumm MOXHO OTHECTU BbICOKYHO Cenek-
TMBHOCTb Npu pasgeneHun Jactuy meHee 100 MKM, LUMPOKUW Ananas3oH 305ibHOCTU obora-
LLIaeMOro yrrisi, BO3MOXHOCTb BECTU MpoLecc npu NAOTHOCTU nynbnbl Ao 600 r/n, gonosnHu-
TenbHoe 00e3BOXMBAHME KOHLIEHTPATa 3a CYET BbITECHEHUSA BOAbI Macnom npu obpasosa-
HUW yrnemacnsiHbIX rpaHysi, npaktudeckn nonHoe masnedeHne ( >90 %) B yronbHbIA KOHLEH-
TpaT OpraHMYecKon YacTu yrnga u yrneBogopoaHOro CBA3yHLWeEro, 4To obecneynBaeT CHMXe-
HME 30MbHOCTU KOHEYHOro npoAykTa W MNOBbILEHWE €ro TEnsIoTBOPHOM CMOCOBHOCTW.
K HegocTaTkam cnocoba OTHOCUTCS CpaBHUTENBHO BbICOKUA pacxo MacrsiHbiX peareHToB.

MeTon oborauweHust yrnsi MacrnsiHom arnomepaumen mssecteH ¢ 1920-x rr., korga
B CLUA 6bin paspaboTtaH mMeToq MacnsHoW arfioMmepauum yrnsa « TpeHT-npouecc». 1o aTomy
MeToay Yrofib, U3aMmenbYeHHbIn Ao KpynHoctn 0—100 MkM, nepemMelumBancs ¢ BogOM U mac-
NSAHbIM areHToMm (NeYyHbIM Macnom, HedTblo, 6EH300M U T. N.) B cneynanbHOM KOHTaKTHOM
YyaHe (amanbramartope). lNMpoaykT nepemeLlumBaHus pasgensancs Ha cute. boina yctaHoBneHa
BO3MOXHOCTb oboralleHnsi 1 06e3BOXnBaHMSA NoO 3TOMY NPOLIECCY aHTPALUUTOB, KAMEHHOIO U
Byporo yrng. MNpouecc 6611 NPpUMeEHEH B NpoMbILLEHHbIX yenosuax B CLUA n dpaHuymm.

B 1950-e rr. B ®PI" 6bin pa3pabotaH metoa «KoHBepTonb», KOTOPbIN OTAM4Yancsa oT
«TpeHT-npouecca» annapaTypHbiM O0POPMIEHNEM, NPUMEHEHNEM TSXKENOro mMasyTa, MeHb-
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LWMM pacxoOoM CBA3YHOLIEro BellecTBa. OKcnnyaTauus ycTtaHoBkM «KoHBepTonb» B Mpo-
MbILUSIEHHBIX YCNOBUSIX HA NPOTsbkeHMM 13 neT nokasana BbICOKYH 3h(eKTMBHOCTb Npouec-
ca M CTabunbHOCTb Ka4eCTBEHHbIX XapakTEpPUCTUK Noriyd4aemMblX NpoaykToB. BmecTte ¢ Tem
OTMEYeHbl ero HegoCTaTKn — 6ONbLUMI B CpaBHEHUM C (hbnoTaumnen pacxoq macna, CUnbHbIN
N3HOC 06E3BOXNBAIOLLMX LIEHTPUAYT.

B 1960-1970-x rr. psaomM mccnegoBaTenbCkUX LEHTPOB 6binn paspaboTaHbl pasnuy-
Hble MoaMdUKaLMM METOAA MachsiHoi arnomepauun. CoTpyaHukn BYXUH ® (CCCP) npep-
NOXUNu noaBepraTb MacrsHOW arnomMepaumm YronbHY LWNXTY nepen KOKCOBaHMEM, YTO Mo
NonyyYeHHbIM OaHHbIM YyryyllaeT ee KOKCYylLiMe CBOWCTBA M KadeCcTBO Kokca. dPupmon
«BHP» (ABcTpanusa) npoBogunucb paboTbl N0 UCMOMb30BAHMUIO MACASHOW rpaHynaumm ons
COXpaHEeHMUs1 KOKCYIOLLMX CBOMCTB Yrnen rnocne nx ganbHero rupaBfiMyeckoro TpaHcnopTu-
poBaHua. B koHue 1970-x — Havane 1980-x rr. UOTT 1 Bbin paspabotaH cnocob «Mo-
rMdok», OCHOBHOE Ha3HayYeHWe KOTOpOoro — pereHepauus LWnamMoBbIX Bog yrneoboraTtu-
TenbHbIX dabpuk. B 1980-e rr. [JOHELUKMM NONUTEXHUYECKUM MHCTUTYTOM Obinn paspaboTa-
Hbl HOBble MoAMdUKaLMK npouecca MacnsaHom cenekunn: oboralieHme BbICOKO30SbHOMo yr-
na metogom macnsiHon cenekumm (OB3YMC) n cuctema macnsiHom cenekuuu npu rmgpo-
TpaHcnopTupoBaHum yrns (CMAIT). Takke 6binm paspabotanbl metog «Onudnok» (PPI),
MeToq macnaHon arnomepauun (MHaus), meton cdepuyeckon arnomepaumn (KaHaga), npo-
uecc upmbl Shell Oil. lMpakTnyeckn BCce yKasaHHble CNOCOObI MPOLWSN  OMbITHO-
npoMbILWeHHyo anpobaumio (Hanpumep, npouecc BYXWH ncnonb3oBancs Ha ['ybaxmHckom
KOKcOxummyeckom 3asoge bornee 10 ner).

OCHOBHbIM HEQOCTATKOM, CAEPXKNBAIOLLMM LLUMPOKOE BHEAPEHUEe MacnsiHOM cenekumm
B NPOM3BOACTBO, SABMSETCH BbICOKMMA pacxo MacngHOro areHta, obycrnoBreHHbIn Heobxo-
ANMOCTbLIO MOMyYeHUst KPYMHbIX arperaToB, 4TobObl Npu pasgeneHnn arperMpoBaHHOro npo-
AyKTa U MUHEPanmn3oBaHHOW CYCMNEeH3Un Ha CUTE He NPOUCXOANIO 3acopeHne NoApPeLLEeTHOro
npoAayKTa MenkumMmu yrofieHbIMK arperatamu.

PaspaboTka HOBbIX «HU3KOPACXOOHbIX» MO Macrly TEXHOSIOrM MacnaHoW arnomepa-
UMK, pasBuTne BCroMoraTerbHbIX MPOLECCOB, B HaCcTHOCTU obe3amMacnuBaHusa KOHLUEeHTpaTa,
a Takke BblsiBfieHWe obnacten npMMeHeHus npouecca, He BblgBUraroLmX XecTkux Tpebosa-
HUN K pacxoy CBA3YHOLLEro BellecTsa (MOAroTOBKa yrns K 6GpukeTupoBaHuio, obrnaropaxu-
BaHWE Yrns nepen OXwKeHWeMm, yTUnuvsaums macrnocogepxalmux oTxXo4oB U Ap.) AalT Ho-
BblA CTUMYN ANSA pasBUTUS JAaHHON TEXHONOIMMMN.

[MepcnekTuBbl TEXHOMOMMN MAaCISiHOW arfioMepaunn OTKPbIBAOTCA NPU MPUMEHEHUM
ero Ha TOC n KoTenbHbIX, NOTPEONAWMX Xnakoe TonnmMeo. B aTom cnyyae HM3KO30MbHbIE
rpaHysbl MOTYT CNYXWUTb BbICOKOKaNOPUNHbLIM HaMoOSTHUTENEM BOAOYrNIEeMa3yTHOM CYCneH3unu,
CKUraeMom ¢ NOMOLLbI Ma3yTHbIX (oopcyHOK. [Npu gobblve n nepepaboTke aHEpPreTUYecKnx
yrnen u3 ganbHeunwero Ncnosib3oBaHns 00bIYHO UCKIOYAKOTCS YrofibHbIE LWaMbl, KOTOPbIE B
BMOe LWIamMoBOW BoAbl COpachIBalOTCA B HaApYXHble OTCTOMHUKWN. B pesynbTaTe aToro tepsi-
eTca 60onbLoe KONMYEeCTBO LIEHHOM OpraHMYyeCcKoW COCTaBNAWOLWEN Yyrnewn, npoucxoauT 3a-
rPA3HEHME OKpYXatoLlen cpeabl. Vicnonb3oBaHne MacnsHOM arfnomMepawmm npy oboraileHum
LLUNaMOB SHEPreTUYECKNX yrremn no3BonseT nonyyYnTb BbICOKOKANIOPUNHOE TOMMMBO NPU HU3-
Knx 3aTpatax Ha 06e3BOXMBaHUE KOHLIEHTpaTa.

18) BocTOUHBIN Hay4HO-UCCNEA0BaTENLCKUI YINEXUMUYECKUI UHCTUTYT.
) MneTutyT oboralleHnst TBepaoro Tonnmea.
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2.3.5.3 MarHuTHoe 1 aneKTpoMarHuTHoe oboraieHue

YronbHOE BELLECTBO SIBMSIETCA AMaMarHUTHbIM. YOernbHas MarHUTHasi BOCMPUUMMYM-
BOCTb AMaMarHUTHbIX Ten oTpuuartenbHas. MuHepanbHble NpMMECK B YIAsiX XapakTepusyoT-
Csl NnapamMarHUTHbIMW CBOMCTBaMMW. Pasnnumsa B MarHUTHbIX CBOMCTBAX YrofibHOro BellecTBa
N MUHeparnbHbIX NPMMecen NO3BOMAKT B NPUHUMNE UCNONb30BaTb MarHUTHbIA MeToa Ans
oborawieHna yrnd. [JaHHbIn MeTo, BKAOYAET NPOLLECChbl MarHUTHOW cenapauun n MarHUTHOWM
donoTaumu.

B nepByto oyepenb MarHuTHoe oboralleHvne NepcnekTMBHO AN1S yaaneHus npumecen,
cogepxalumx coeguHeHus xenesa (okcuabl, NUPKUT).

MarHutHasa (Mnu anekTpoMarHMTHas) cenapaums MOXeT NPUMEHATLCA ANS pereHepa-
LUK CYCMNEH3MM B paMKax rpaBUTauMOHHOro oboraweHns MokpbiM cnocobom. TexHonornye-
CKue onepauum, BXoAsdwne B cxemy nofobHOW pereHepauuu, Bk4YarT: cbop u nogadvy
B MarHUTHbIE cenapaTopbl NPOMbIBHbIX BOA, APEHaXHbIX BOA M CIlyYanHbIX NepenveoB, CO-
AepXalmx MarHeTuT, a Takke YacTn paboyen cycrneHauun; MmarHMTHoe oboralleHune ¢ Lenbio
BbladeneHns 13 pasbaBneHHON CYCNeH3Un MarHeTUTOBOro KOHLUEHTpaTa; nojadvy pereHepu-
POBaHHOM CYCMEH3UU B CUCTEMY LIMPKYNsSUMM paboyen CycneHsun; BbIBOA CryLEeHHOro He-
MarHUTHOro LwnamMa ¢ oTXxogamMu pereHepauuu; nogady crvBa MarHUTHbIX cernapaTopoB Ha
ononackuBaHwe nNpoaykTos oboralleHns [75].

MpyHUMN gencTBus AaHHOro meToda oboralleHWss cBsi3aH C TeM, YTO YeM Bbille
yaenbHasi MarHMTHas BOCNPUMMYMBOCTb MUHEPArbHOro 3epHa, TeM ¢ Bonbluen cumion mar-
HUTHOE none BO34EeNCTBYET Ha Hero (Npu NpoYnX paBHbIX YCroBuax). MuHepanbHble 3epHa,
ANSA KOTOpbIX MarHUTHaa cuna 6onblie CyMMbl NPOTUBOLENCTBYIOLLMX MEXaHUYECKUX CUN
(TsKEeCTn, MHepumn, LEHTPOOEXKHOW, CONPOTMBIEHNS cpeabl U T. A4.), OyayT NpuTarMBaTbCs K
nontcaMm MarHUTHOW CUCTEMbI cenapaTtopa W U3BNEeKaTbCs B MarHUTHbIM NpoaykT. MuHe-
panbHble 3epHa C HU3KOW MarHUTHON BOCMPUUMYNBOCTBIO NMPAKTUYECKN HE MEHSIKOT HaMarHu-
YEHHOCTW, He B3aUMOLENCTBYIOT C BHELIHMM MarHUTHbIM NOSIEM U OBWXKYTCSH B MarHUTHOM
none no TpaekTopwuW, 3aBUCALLEN OT BO3AENCTBUSA TOMbKO MEXaHU4eCcKMx cun. OTU MuHe-
panbHble 3epHa BblAENSATCA B HEMArHUTHbIN NPOAYKT.

CenapaTopbl MOTyT MMETb B CBOEN OCHOBE 3f1IEKTPOMAarHuUT (3nekTpocenapaTopbl) unm
NOCTOSAHHBIM MarHuT (MarHUTHble cenapatopsl) [35]. Ana oboraweHnsa nonesHblX Uckonae-
MbIX KPYMHOCTbIO OT 3—6 0 100 MM NpUMEHSIETCA Cyxasi MarHUTHaa cenapaums mesnbye 3—
6 MM, 00ObIYHO MOKpasd. B 3aBMCMMOCTM OT TMna yCTPOMCTBA AN TPaHCNOPTMPOBAHUSA Mar-
HUTHOrO NPOAyKTa M3 30HbI 4ENCTBUSA MarHUTHOM Cunbl pasnuyatoT 6apabaHHble, BankoBble,
POSIMKOBbIE, ANCKOBLIE, NIEHTOYHbIE, WKMBHbIE U Apyrne cenapaTopbl. B cBolo ovepenb 6a-
pabaHHble, BankoBble, POSIMKOBLIE N NEHTOYHbIE CenapaTopbl ObIBAOT C BEPXHEN N HUXKHEN
nogayen oboraiaemoro matepuana.

2.3.5.4 MNMpoune cneumanbHble MeTOAbI OboraweHuns

OboezaweHue no ¢ghopme u KoaghguyueHmMy mpeHuUsi BO3MOXHO Ha HEMOABWMKHbIX UIN
NOABWXHbIX FMagaknX, pudpneHbiX n nepdopmupoBaHHbLIX MOBEPXHOCTSAX.

MaeHumozaudpoduHamuyeckoe (MI[]) obozauweHue COCTOUT B TOM, YTO Mpu nponyc-
KaHWUM 9MNEKTPUYECKOrO TOKa Yepes3 NPOBOASALLYHO (3NEKTPONPOBOAHYIO) XNOKOCTb, NOMELLEH-
HYI0 B MarHMTHOe norne, B HEW BO3HMKAET, KpOMe cuibl ApxuMmeaa, cuna anekTpoMarHUTHOM
npupoabl. 3Ta cuna BbiTankMBaeT U3 XUOKOCTU YacTULbl C OTAMYHOW OT XWOKOCTU NPOBOAN-
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MOCTb0. [1o3TOMYy pasgeneHne YyacTul, OCyLecTBSeTCa OAHOBPEMEHHO MO MSIOTHOCTU U
npoBoaMmocTu. [1na addekTMBHOCTM npoLuecca Heobxoanmo, YToObl MPOBOAMMOCTb KUAKO-
cT1 6bina Bbiwe nposoanmocTtn yrng. MNMpumenstoT pacteopbl NaOH, NaCl v gp.

MaeHumozaudpocmamuyeckasi cenapauyusi aHanorndyHa MId-o6oralwleHuto, HO pasge-
NALWen cpeaon B HEN ABNAETCA He ANeKTponuT, a peppomMarHutHast Xnakoctb. [pu B3au-
MOAENCTBMM C BHELLUHUM MOMEM B HEWN NOSABMSETCS BbiTankMBarwoLwasa cuna, kKotopas nocro-
SIHHa BO BCceM O6beMe XMOKOCTU N 3aBUCUT OT ee NSIOTHOCTW, perynnpyemMon CUnon Toka B
obMoTKe BO30YXOeHUs anekTpomarHuta. B kadectBe beppoOMarHMTHOM >KMAKOCTU MOXKHO
NCNoJSib30BaTh BOOHbIN UMW KEPOCUHOBbLIN KONNOUAHLIN pacTBop heppomarHeTnka FezOy

CenekmueHasi Koa_ynayusi u rioKynayusi npuMeHsaTcea ana oboralleHms yrosbHbIX
wnamoB. OHa OCHOBaHa Ha pasnuyMn KONNOUAHO-XMMUYECKNX CBOMCTB KOMMOHEHTOB. JTOT
MeTo[ M3BECTeH [aBHO, HO pa3BUTUE MONy4Yun B nocrnegHue rogabl BCneacTBMe CUHTe3a u
NPOMBILLSIEHHOIO NPOM3BOACTBA psiAa BbICOKOMOIEKYNAPHbIX COEQUHEHUI, NpUHAANexXaLmx
Knaccy 3awmTHbIx konnongos. C NOMOLLBI 3TUX COEOUHEHWA CO3LalTCHA Takue YCroBus,
YTO FMUHUCTbIE YaCTULbl HAXOASATCS BO B3BELUEHHOM COCTOSIHUM, a YrofibHble — CeAUMEHTU-
pyloT (CenekTnBHas Koarynaums) unvm obpasyroT qriokysbl, KOTOpble 3aTeM yAanswoT (Cenek-
TMBHaaA nokynauus). [Ina cenekTMBHON Koarynsaumm nepcnekTMBHO NpUMEHEHNe codeTaHns
pasnu4YHbIX NOMMMEPOB TUMa MNonuMakpunamuga, Onsi CENEKTUBHOM ONOKYNSUMM YrONbHbIX
LLUIaMOB — MOSMMEPOB TUMa NaTeEKCoB.

KackaOHo-adze3uoHHoe oboeauweHue obbeanHaeT B cebe 0COOEHHOCTU NEeHHOMN,
MacrisiHoM, BakyyMHOW, NSIEHOYHOW dorioTauun U MoXeT ObiTb MCMOMb30BaHO ANA OYUCTKM
CTOYHbIX BOf, yrreoboratuTtenbHbiXx pabpuk, a Takke ApYrMx NPOMbILEHHbBIX NPeanpuaTUi.
OnbITHO-NPOMBILUNEHHBIE UCMBITAHUSA KackagHo-aare3anoHHoro oboraiieHus wnamos 060-
pOTHOM BoAbl yrneoboratutensHon dabpunkn YepenoBeLKOro MeTannypruieckoro KombuHa-
Ta NO3BONUIM MOMNYYNTb KOHLUEHTPAT 305bHOCTbIO 3,6 % 1 BnaxHocTbio 3 % — 5 % B BUAe
rpaHysn KpynHoCTblo 6—8 MM, 305IbHOCTb OTX040B cocTasuna 69 % — 70 % [74].

2.3.6 Ob6e3BOXMBaHUue

B 6onbluMHCTBE criy4aeB nonyvaemMble NpoAyKTbl oboralleHus cogepXkaTt 3HaunTenb-
HO€E KONMYEeCTBO BOAbLI U HEMPUIoAHbI ANsl TPaHCNopTMpoBaHus. [Ansa yoaneHns Bogpl (Bnarm)
13 NpoaykToB oboralleHnst NPUMEHSIIOT psag onepaumii, HasbiBaeMbix B 00LLEM criydae 06es-
BOXWBaHWNEM.

Monyyaemble Ha oboraTuTenbHbIX habprkax NPOMEXYTOUHbIE MPOAYKThI, KaK NpaBu-
110, NpeAcTaBneHbl XUakuMn nynbnamu. MpucyTcTBylOLWYIO B yrie BHelwHow ¥ Bnary nog-
pas3aensitoT Ha rPaBUTALMOHHYIO, KANUNNSAPHYH, NMIIEHOYHYIO N TMIPOCKOMNYECKYHO:

- c80600Has (epasumayuoHHas) yoanseTca noa OEUCTBMEM CUI TSHXKECTWU; NPOaYKTbl
oboralleHus npeacTaBnsOT coOoN cycneHsuu;

- KanumnisipHas yoepXXvBaeTcsa CunaMy KanunnisipHOro AaBfeHust U yaansaeTcst ¢ no-
MOLLIbIO BHELLUHMX CUM; NPOAYKTbI HA3bIBaAOTCA BIaXXHbIMU (MOKPbIMU);

- N/1eHOYHas1 yOaepXnBaeTcs Ha NOBEPXHOCTM YacTuL CUMaMN MONEKYNSPHOro NpuUTS-
XKEHMS Mexay MOmneKyrnamMu BoAbl U 4acTuL,; NPOAYKTbl HAa3biBaT BO34YLLHO-CYXUMMU;

18) BHyTpeHHen Bnaron HasbiBalOT BNary, cogepxallytocsi B KpUCTaniMyeckon peLueT-
Ke MyHepana, B yrre oHa He BCTpeyaeTcs.
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- 2U2pPOCKoNuUYecKasi COOAEPXUTCA B CyXUX NPOAYKTax U yaep>KMBAeTCA Ha NOBEPXHO-
CTM YacTuL, aacopbUNOHHBIMIU CUaMn B BUAE MOHOMOSNEKYNSAPHbIX NSIEHOK.

B 3aBMCUMOCTM OT xapakTepucTuk maTepuana (rnaBHbiIM 06pa3oM, Ha4YanbHOW Briax-
HOCTW, rPaHyrIOMEeTPUYECKOr0o U MMHEPANIOrMYEeCKOro COCTaBOB) UCMOMb3YOT pasfinyHbie Me-
Toabl 06e3BOXMBaHUA. [Ns1 CPAaBHUTENBHO KPYMHbIX YacTuL — OpeHUpoBaHue, LeHTpudyrn-
poBaHWe; Ansi MENKUX YacTul, — crylieHne n gunbtpaumio (unbtpoaHue). Yacto Heob-
XOOAMMOW KOHEYHOW BNAXXHOCTM TPYOHO AOCTUYb 3@ OOHY CTaguio, MO3TOMY Ha NpakTuke ans
HEKOTOpPbIX NPOAYKTOB oboralleHnss UCnosb3yloT onepaumm ob6e3BOXMBaHUSA pasHbIMU CMo-
cobamu B HeckonbKo ctaguin. NocnegHen onepaunen o6e3BoXnBaHNSA SBMASETCS CYLLKA.

LpeHuposaHue — Hanbornee npocTon cnocob yganeHus Bnaruv, NPUMEHSEMbIN B OC-
HOBHOM K KPYMHO- U CpeAHEe3epHUCTbIM MpoaykTaM (KOHeYHasa BriaXHocTb 5 % — 10 %).
[peHnpoBaHue 3aknoyaeTcs B €CTECTBEHHOM (PUNbTpaLMmM XNUOKOCTU Yepes Cron maTepuna-
na n NOpuUCTY0 NEpPEropoaKky nog AencTBnemMm cun TskecTtun [65]. [peHnpoBaHme OCyLlecTB-
nseTtcsa epoxomamu (ANSA KPYMHOro KOHLUEHTpaTa) W anesatopamu (B TOM uucne bazep-
anesamopamu u bazep-cbopHukamu) (8NA MErKoro KoHueHTpara) [76].

LleHmpucgbyauposaHue — pasgeneHne HeOAHOPOAHbIX CYCMNEH3WNn C OTHOCUTENbHO
KPYMNHbIMW YacTuuamu nNpy NOMOLLK LieHTpobexHbIX cun. LieHTpudyrmposaHue ocyulectsns-
eTCs pasnuUYHbiMM Bugamu yeHmpugyz (PUNbTPYOLWNMKU, OTCaXKUBAKOLWNMKN, KOMOUHUPO-
BaHHbIMK). [locne ueHTpudyrmpoBaHms nosyvaroT NPoayKTbl ¢ coaepxaHnem snarm 10 % —
15 %.

CeywieHue — noBblLEeHE KOHLEeHTpaummn Teepaomn ¢asbl B CrylleHHOM npoaykTe no
CPaBHEHMIO C UCXOOHOW MNynbnon unu cycneHsnen. CryuweHne OCyLLEeCTBNSETCA nog Aewn-
CTBUEM CUIbl TSXKECTU UNKN LLeHTPOoBexXHOM cunbl [65]. Nocne cryweHnsa nonyyaroT NpoayKThbl
c cogepxaHmnem Bnarn 40 % — 60 %. CrywieHne npoaykToB NpPon3BOAAT B OQHO- MU MHOrO-
SAPYCHbIX LMIMHAPUYECKUX (pagmarnbHbIX) cryctutensax guametpom 2,5-30 m, eudpocena-
pamopax (HebonbLuMe CryCTuTenn ¢ LeHTpanbHbIM NPMBOLAOM ANSA CryLeHus nynbn, coaep-
Xawux ObicTpoocegarowyo  TBepayw dasy), 2udpouukrioHax (ecnu npu  CryweHum
He TpebyeTca NONyyYeHWs 4YUCTOro cnvBa). Takke MOryT MPUMEHATBCS OMCMOUHUKU-
audpoknaccugukamopesil.

Qunbmpayusi — pasgeneHne CycrneH3Mn C OTHOCUTENbHO MENKUMKM YacTuuamu B
crneuuvaneHbIX annapartax (punbtpax), CHabXeHHbIX NOPUCTbIMU PUIbTPOBAsbHbLIMU Nepe-
ropogkamu, KOTopble NPOMNycKakT XUOKOCTb, HO 3adepXuBaroT TBepayto ¢asy. Nocne cry-
LLeHMs nony4yalT NpoAaykTebl ¢ cogepxaHuem Bnarm 10 % — 15 %. dunbTpoBaHMe ocy-
LLeCTBNAT Ha OapabaHHbIX, OUCKOBbLIX, KapyCerbHbIX, KaMepHbIX U NEHTOYHbIX 8aKyyM-
¢unbmpax (ona wnamos KpynHocTbio 0,5-3 MM), a Takke Ha ¢bunbmp-npeccax (ANg wna-
MOB KpynHoCTbto MeHee 0,5 mm). CrywieHne n punbTpoBaHMe MOXHO UHTEHCUULMPOBATL
06paboTKOM XNOKUX NYNbN C NOMOLbI0 (PNOKYNAHTOB (Nonuakpunamuga u T. 4a.).

Cywky (Tepmuyeckoe o6e3BOXnBaHME) NPOLAYKTOB OOOralleHnsa ocyLecTBsT cne-
Aayowmnm obpasom:

- bnoTokoHLEHTpaT — B NPSAMOTOYHbIX 6apabaHHbIX Cywusikax ¢ LenHbIMWU Hacagka-
MMU;

- OTX04bl hnoTaunm — B NPOTMBOTOUHBIX UM NPSAMOTOYHbLIX BapabaHHbIX Cylumnkax ¢
LenHbIM1 Hacagkamu;

- MEJIKUN KOHLEHTPAT U ero cMecb ¢ PfIOTOKOHLEHTPaToOM U Wnamom — B Gapabak-
HbIX CYLUMIIKax ¢ KOMOMHMPOBaAHHbIMM HacagkamMn, B CyLUMIKaX KUMALWEro cnosi, B mpybax-
CywusnkKax n MHeeMoConio8bIX Cywursikax;
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- @HTpaUnTbl — B CyLUMNKaxX KMNSLWEro crnosi, B MTHEBMOCOMSOBbLIX CyLUUIIKax, B Tpybax-
CYLUMIKaX.

Lna obessoxusaHusi npodykmoe omcadKu MPUMEHSAIT 2p0X0mbl (MHEPLUMNOHHbIE M
KOHU4Yeckue), arreeamopsi (B TOM Yncne barep-anesatopbl) U ueHmpughyau. poxoTbl 1 ane-
BaTOpbl NpefHa3Ha4vyeHbl NS NepBUYHOro o6e3BOXMBAHWUS KOHUEHTpaTa, NPpOMMpPOAyKTa u
nopodpl. [POXoTbl MOTYT TakXe UCNOSb30BaTbCA ANA BTOPUYHOro 06e3BOXMBaHUSA NPOMMPO-
AYyKTa LUMpoKoKnaccuguumposaHHon otcagkui. LeHTpudyrm ocylecTsnsT BTOPUYHOE
o6e3BoXUBaHME MPOMMNPOAYKTa M MENIKOoro KoHueHTpaTta. Ons npeaBaputenbHoro cbpoca
BOAbl nNepen 06e3BOXMBaKOWMMK annapatamn yCTaHaBNUBAKOTCSA We1e8UOHbIE HENMOOB8UX-
Hble cuma [76].

Lna obesegoxusaHusi Npodykmoe obozaweHuUs 8 msKernbix cpedax NPUMEHSIOT 2po-
xomsbl. Kpome TOro, B npouecce pereHepaumm CycneHansa noasepraeTcs cayweHuro [77].

ns obessoxusaHusi ¢hrIoOMOKOHUeHmMpama NPUHUMAlOTCH, Kak npaBuio, OucKoseble
g8aKkyyMm-¢usnismpel. [ynbna B BakyyM-ounbTp nopgaetcs ¢ nsbbitkom B 10 %. [Npun HanopHown
nogave SIOTOKOHLEHTpaTa Ha bunbTpauuio NpeaycMaTpmBaloTCss MEpPONpUATUS NO MEHOo-
raweHunto. Hambonee TpyaHoUNbTpyeMble (NOTOKOHLUEHTpaTbl 06E3BOXMBAKOTCA C UC-
nonb3oBaHWeM rOKYNSHTOB, [ANs 4Yero npegycMaTpuBalroT KOMMSIEKTOBAHWE BaKyyM-
unbTPOB 3arpy304HbIMK yecTporcTBamn. O6e3BoxunBaHne noOTOKOHLEHTPAaTa Takke MOXeT
NPOu3BOAUTLCA B UEeHmpughyaax C NOCnenyoLwmm CrylueHnemM KoHUeHTpaTa B caycmume-
ne [74].

[na o6e3BoxunBaHus Hambonee BbICOKOAMCMNEPCHBIX B3BECEW KPYMHOCTbID MeEHee
0,5 MM npumeHsoTes unbTp-npecchl [26].

B pesynbTtaTte coOpTMPOBKU yrns (HANpumep, rpoxoveHnsi) obpasyoTcs WwnaMoBbie BO-
Abl. OTM WnamoBble BOAbl noaBepratoTcs obecwniamnueaHuto. Ons obeclunamnueaHus
NPUMEHSAOTCA KraccuurKkaTopbl, a Takke BCnoMoratesbHble YCTPOUCTBA (FPOXOThl, AYyroBble
cuTa, 3arpy3oudHble ycTpomcTBa, Garep-aymndbl). OddeKTUBHOCTL obeclunamnmBaHna B
knaccugukaTtopax cocrasnsaet 70 % — 90 % [77].

Mpn npoekTnpoBaHMM BOOHO-LLITAMOBOIo X0391NCTBa criegqyeT npegycmaTpusath:

- 3aMKHYTbIV LMKIT BOAHO-LLIaMOBOIo X03AMCTBa B Npeaenax npomnnowankm gabpu-
Ku;

- UCKNMoYeHMe cOpoca 3arpsa3HeHHbIX BOA 3a npenernbl 06bekToB dhabpuku.

Bo Bcex BOAHO-LWINAMOBbLIX CXeMax cnegyet npegycmaTpuBaTtb nogady 4actv nynbnbl
(cnueBa rMapPOLMKITIOHOB KOHTPONSA KPYNHOCTU) Ha donioTaumio, 4actm — B 060pOT (Ha MOKpPYHO
Knaccudumkaumnio). PasmelleHne COOpyXeHUM U YCTPOWCTB BOLHO-LUSIAMOBOrO XO3SNCTBa
AOMMKHO, Kak npaBuro, obecneymBatb CaMOTEYHbIN TPAHCMOPT 3arpsi3HEHHbIX Bog 1 6onee
NNOTHbLIX NynbM.

2.3.7 BpukeTupoBaHue yrns

Mony4yaemble B pesynbTaTe oborawieHust yrosibHble KOHLEHTpaTbl 3a4acTyr npea-
CTaBnAT cOBOM COBOKYMHOCTb MENKOAUCNEPCHbIX YacTul, KOTopble YacTo ObiBalOT Henpu-
rogHbIMU ANS TPAHCMOPTUPOBKN U MPSAMOro MCNonb3oBaHua. MoaTomy ans ux npuMeHeHus
OCYLLIECTBNAT Onepaumio OKyckoBaHus. NMpouecc OKyCKOBaHUS MENKO3epPHUCTbIX MaTtepua-
NOB 3a CYeT NpeccoBaHWSA No4 AaBfieHWEeM B CTaHOAPTHbIE KyCKU Ha3biBaloT GpukeTmpoBa-
HMeMm. bpukeTupoBaHue yrns MOXeT OCYLLEeCTBAATLCH C A0OaBneHNnEM CBA3YIOLLMX BELLECTB
unu 6e3 Hux [35].
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M3 Bypbix yrnen 6pukeTMpoBaHnio NogBepraroT Mosioable, Tak kak oHM obnagatoT Bbl-
COKOWN BI@XHOCTbIO N HU3KOW MEeXaHMYeCKOW MPOYHOCTbIO, YTO MPMBOAUT K 0BpasoBaHuto
BGONbLWIOro KoNMYecTBa MesoYn Npu Ux NepeBo3ke M XpPaHEHWW, a B AanbHENLWeEM K 3Ha4u-
TeNbHbIM MOTEPSM MPU CKUraHUKN B TOMKax (NpoBasnbl Yepes3 KOFIOCHUKM U YHOC C ObIMOBbIMU
rasamun). Monoable 6ypble yrnn 6pukeTnpytoT 6e3 CBA3YHLNX MaTepranoB (Tak Kak OHM Co-
aepxaTt 3HaunTenoHoe konunyectso 6utymos — o 20 %) Ha npeccax npu gasneHun 100—
120 Mrla.

MpyHUMNManbHaa TexHonorm4yeckas cxema MPOM3BOACTBA 3dHepreTudecknx 6ypo-
YronbHbIX OpMKETOB BKIIKOYAET crieayoLlmne onepaumm:

- ApobrieHne psagoBoro yrns (C KOHTPOSIbHBIM MPOXOYEHNEM) A0 KPYMHOCTU 6 MM;

- cywwka o BnaxHoctn 15 % — 20 %;

- oxnaxgexue o 40 °C — 50 °C;

- NPeccoBaHue;

- oxnaxaeHme 6pukeTos.;

- cKnagupoBaHue roToBoWn NpoAyKLnN.

Cxema nonyyeHusi TeEXHONOrm4yecknx 6pukeToB (4Nst NOSTYKOKCOBAHUSA M KOKCOBaHUS)
BKMOYaeT [OMNOSTHUTENbHYIO onepauuio U3MernbYeHUss UCXOOHOro maTtepuana [0 KpYnHo-
cTM 1 MM (Mocne CyLUKw).

KamMeHHbIN yronb M aHTpauuT XapakTepusyloTcs MeHee MNOTHOW CTPYKTYPOW, MEHb-
LIen NNacTUYHOCTbIO U MEHbLUMM coaepXaHnem 6utymoB (<3 %). MNoaTomy mMenoyb KameH-
HbIX yrnen (mapok [, T), aHTpauMToB, KOKCOBOMW LUMXTbl C MOBbILEHHbLIM coAepXXaHnem cna-
bocnekatowmnxca yrnen 6puketupyetca npu aasneHum 20—-80 MlMa ¢ pasnuyHbiMU CBA3YHO-
lWMMK BellecTBaMu (Nek, HedpTeOUTYMbI) UM 6e3 HUX, HO NpU NpeaBapuUTENbHOM Harpeee
Ao Temnepartypbl nnactudeckoro coctosaHna (400 °C — 500 °C). Mpwn 9TOM 30MbHOCTL yriemn
He O0IKHa npeBblwaTth 25 %.

MpyHUMNManbHasa cxema BPUKETUPOBAHUSA KaMEHHOYTOMNbHbIX U aHTPaunUTHbIX Bpurke-
TOB BKIOYaET crieaytoLimne onepaumm:

- CyLUKa psiA0BOro yrisi;

- ApobrieHne 0o KPynHOCTU 3 MM (C NpeaBapuUTENibHBIM IPOXOYEHMEM);

- cMewwmBaHue ¢ nogorpetbiM o 120 °C — 180 °C cBsAsyowmM BewecTBOM (Mpy 3TOM
BCS LUMXTa HarpeBaeTtcsa go temnepatypbl 75 °C — 80 °C);

- NpeccoBaHue;

- oxnaxaeHme bpuKeToB.;

- ckrnaguposaHue [33].

2.3.8 CknagupoBaHue yrnsa v oTxoaoB Npou3BoACTBa

[aHHble BONPOChLlI pacCMOTPEHbI B COOTBETCTBYIOLLMX MYHKTaX HaACTOSALEro cripaBo4-
Huka HOT npw onucaHnm gobblum yris oTKpbITbIM cnocobom (cm. 2.2.4, 2.2.7.3.).

2.3.9 KoHTponb KayecTBa yrns

[aHHbBIN BONPOC pacCMOTPEH B COOTBETCTBYIOLLEM MYHKTE HACTOSLLEro CrpaBoOYHMKA
HAOT npu paccmoTpeHnn aobblum yrist nog3eMHbiM cnocobom (cm. 2.1.5).
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2.3.10 NMpupoaooxpaHHble TeXHONornm (HanpaBneHue Ha orpaHn4yeHne
BO34ENCTBUS Ha OKpPYXXaloLyo cpeay)

2.3.10.1 NpepoTBpaLleHne 3arpsA3HeHUA aTMoccepHoro Bosagyxa

lNbineynasnueaHue — 3TO NPOLECC OYUCTKM ra3oB OT B3BELUEHHbIX B HUX Merikoauc-
nepcHbIX TBepAbIX YacTul, nbliin. OPPEKTUBHOCTL NblfieynaBMBaHuUs onpenensieTcs OTHO-
LLEHMeM MaccChbl YacTuUL, NbINN YNOBAEHHbIX (OCaXAEHHbIX) B MblNeynoBUTENe K Macce YyacTtumL
MNbifi Ha ero BXoAe.

MeineynaenuBaHve HeobxoAMMO ONs NpefoTBpalLeHUs 3arpA3HeHUs OKpyKatoLlen
cpeabl 1 cobniogeHns caHUTapHO-TMrMeHNYeckux HOpMaTUBOB B MPOU3BOLCTBEHHbIX NOMe-
LweHmax yrneoboratutenbHblx ¢abpuk. MNbinb oBpasyeTca nNpakTUYeckn Ha Kaxaom atane
oboralleHna yrnd: B npouecce CyLwKu, npy gpobneHnn, CyxoM U3MeribY4eHUN, CyXOn MarHuT-
HOW cenapauuu, Npu neperpyske NnpoaykTos U T. 4.

Kak npasuno, npu oboraweHun yras mecta nbineodbpasoBaHns N30NUPYIOT U NpuMe-
HAKT OTCOC 3arblfIeHHOro Bo3Ayxa C nocneayrLwen ero o4YMcTkon. na aton uenu npuve-
HATCA pasfiMyHble TUMbl MblfieynaBnMBaloLWmnX annapaToB. TUN UCNONb3yeMbiX annapaToB
00yCnoBneH KONMMYecTBOM OYULLIAEMOrO rasa, HeobXoAMMbIM KayeCTBOM OYUCTKW, Havanb-
HOM KOHLEeHTpauuen nbinn B rase, NepcrnekTMBon yTunusauum noiiin n gpyrumm goakropamu.
Meineynaenueatowne annapaTbl Yalle BCEro ycraHaBnuBaKT nocrnefosaTesnbHO Mo ABa U
bonee. B nepBom annapaTte (nepBasi cTagusl) OTAENseTCA OCHOBHasi macca nbinun, 6onee
KpynHbIEe MO COCTaBYy YacTuubl, BO BTOPOM (BTOpas CTagnd) — MeHee KpyrnHble YacTuubl, U
B NocrnegHeM nNpou3BOAMTCA OYMCTKA OT TOHYauwwux Yactuu. o cnocoby oTaeneHust B3ee-
LUEHHbIX YacTuL, OT NOTOKa rasa nbifieynoBuTenu obbiYHO NOApPa3aendlT Ha annapaTbl Me-
XaHU4YECKON (CYXOM U MOKPOM) N 3NEKTPUYECKON O4MCTKN. Cyxon MeTon NpUMEHSIETCA Yalle
BCEro B NepBOn CTaguun, MOKPbIA N SNEKTPUYECKUIA — Ha NOCregHUX cTaanax.

Cpeau nbineynoBuTenen, OCHOBaHHbIX HA CYXOM MeToA€e OYUCTKMU OT B3BELUEHHbIX Ya-
CTMU NbiNKn, Hanbonbllee pacnpocTpaHeHne Ha yrneoboraTuTenbHbIX abpukax nonyyYnnu
BaTtapenHble uukroHbl (Hanpumep, MNbBL 1 MNMBLIN) 1 NbiNeKoOHUEeHTpaTopbl, KOTOPbIE TEXHOMO-
rMYeckn MoryT ObITb BbINOSTHEHBI Kak ¢ HWxHUM ([MKH), Tak n ¢ BepxHum ([NKB) noasoaom ra-
3a. lNbinekoHUeHTpaTopbl U GaTaperHble LMKNOHbI NPUMEHSIOT Ha CYLUUITbHbLIX YCTaHOBKaXx, B
cucTtemMax NPOMbILIIIEHHON BEHTUAALMK M acnupaumi ansa npeasapuTesisHOM OYUCTKU BO3-
Ayxa OT B3BELUEHHbIX YacTu,.

OkoH4aTenbHasa O4YUCTKa 3anblfiEHHbIX ra30B OCYLLECTBASETCS MOKPbIM criocobom an-
napatamm MOKpoKn rasooudncTtkun (Hanpumep, MIPI). Ux acdpdpektuBHoCTb gocturaeTt 97 %.
Mokpble NbiNeynoBUTENn NPOCTbl B U3rOTOBNEHUN, HadeXHbl B paboTe M JOCTaTOYHO 3gp-
dekTuBHbI. K HegocTaTtkaM MOXHO OTHECTM OTHOCUTESIbHO BbICOKME 3Hepro3aTtpaTtbl U HEOO-
XOOUMOCTb MHTErpauun B BOAHO-LLSIAMOBOE XO3SMUCTBO yrieoboratutensHon dabpukn ans
O4YUCTKM OBOPOTHOM BOAbI.

MpenmyLlecTBa anekTpuyeckmx punbTpoB: BbiCOKad cTteneHb ouncTkn (8o 99 %), ot-
HOCUTENbHO HEBOMbLUON pPacxod ANEKTPOIHEPTNN, BO3MOXKHOCTb PaboTbl NPU BbICOKUX TEM-
nepaTtypax U B XMMUYECKN arpeccuBHbIX cpedax. K HegoctaTtkam anekTpuyeckux nbirieyro-
BUTENEN MOXHO OTHECTU BbICOKYD CTOMMOCTb, GonbluMe pa3Mepbl, B3PbIBHYO OMACHOCTb
npu ynaenMBaHWUW B3pbIBYATOM MbIfA, 3HAYMTENbHOE BblAENeHne OKCMAOB a3oTa U 030Ha,
CHUXeHWE 3(PPEKTUBHOCTN yraBNUBaHNS MbIfIN C ManbIM 3NEKTPUYECKUM COMPOTUBEHNEM.
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Bonee nogpobHasa nHdopmaums o nbineynasnuMBaHuUM npeactaBneHa B nNyHkTe 2.2.7.1
HacToswero cnpaBoyvHuka. HOT

2.3.10.2 OuncTka o60pPOTHBLIX U CTOYHbIX BOA,
2.3.10.2.1 OuncTka o60pOTHLIX BOA

Ha yrneo6oratuteneHbix hbabpukax, rae npumeHaeTca oboralleHne B BOAHOW cpeae,
BCerga MMmeeT MecTo LnamoobpasoBaHuWe, TO eCTb HacbIeHWe TEXHUYECKOW BOAbl Yronb-
HbIMW YacTuuamMm KPYNHOCTbLIO MeHee 1 MM 3a cyeT UX NPUCYTCTBUS B pSOOBOM yrie n Oo-
NOMHUTENBHOrO BTOPUYHOIO U3MenbYeHns Npu npoueccax oboralleHns. Ha npaktuke B psge
crny4aeB B pesynbTate M3Hoca cuUT cbpoca u apyrmx npocemsaroLnX NOBEPXHOCTEN, CMbIBa
npockInen yrna u NpoaykToB oboralleHns npyu nHUMgeHTax B WiamoBble BOAbl NonagarT U
bonee kpynHble 3epHa (KPYMHO3epHUCTLIN Winam). Ana addekTnBHon paboTbl 0TCagouHbIX
MalUMH 1 OPpYrnux annapaToB KpamHe BaXkHO, YTOObl B 06OPOTHOM (TEXHOMOrMYEeCcKown) Boae
cogepxaHuve TBepAblX YacTuy, Oblfno MMHMMasbHBLIM, B MPOTUBHOM cilydae obopoTHad Boaa
OyneT sBnATLCA B ONpefesieHHON CTeneHun BA3KOW Cpefdon, YTO OoTpuuaTenbHO BNUSAET Ha
BCe pasgenuTtenbHble npouecchl. [Npouecckl cryueHns wnaMmoB U OCBETNEHNS BOAbl B3au-
MOCBSI3aHbl Mexay cobon M OAHOBPEMEHHO MPOTEKalT B OOHOM M TOM Xe annapaTte. OTu
annapatbl MO NPUHUMNY OENCTBUSA AeNATCA Ha OTCTOMHbIE, T4e OCaXAeHMe YacTuL, NPoOnCXo-
ANT nog OenCTBUEM Curbl TSXKECTU (OTCTOMHMKK, CTYCTUTENW U T. A4.), N LEeHTPOOEXHble —
C MCNOMb30BaHMEM OENCTBUS LEHTPOBEXHbIX cuUn (TMAPOUUKITOHbI, ocaguTenbHble LEeHTPU-
dyrun). NMpouecc rpaBUTaLNOHHOIO CryLLeHNS LITaMoB 3aKio4aeTcsa B UX OCaXOeHUU B Xna-
KOCTM M YNfOTHEHUU B OceBlIEM ocagke. B pesynbtate obpasyeTca OCBETMIEHHbLIA CON U
ocafok TBepaoro. [1ns nHTeHcudukaumm npouecca B nutaHue annapata obbl4HO o6aBnstoT
crneuvanbHble peareHTbl — IOKYNsHTbI, NOA4 AEWCTBMEM KOTOPbIX BO3pacTtaeT CKOPOCTb
ocaxgeHunda. [Ons crylweHnsa KpynHO3epHUCTbIX LWNaMOB M OCBETNIEHNA OBOPOTHOW BOAbI
Hanbonbluee pacnpoCTpaHeHue NOoMAyYMnu rMOPOLUKIOHbI, NPUHLMMN AENCTBUSA KOTOPbIX OC-
HOBaH Ha MCMNOMb30BaHUN LIEHTPOOEXHOW CUIbl, MOBbIWAKLWEN CKOPOCTb OCaXAEHUS 4a-
ctvy [72].

2.3.10.2.2 OuymncTKa CTOUYHbIX BoA

BonbwmnHcTBO 0boratntenbHbiX abpuk B HACTOALLMN MOMEHT MPUMEHSIOT TEXHOSO-
MM 3aMblKaHUS BOOHO-LUMIAMOBBLIX CXeM. OTO No3BonsieT He copacbiBaTb CMECb BOAbl U
YrofibHOro LwramMa B npyAabl-OTCTOMHUKKW, @ C UCMOMb30BaHNEM (OUNbTP-NPeccoB 3anyckaTb
BOAY B MOBTOPHbIN uMkn. MoTpebHocTn oboratutenbHon ¢abpukm B BOAE NPUMEPHO A0
50 M® Ha TOHHY BbINYLLEHHOI NpoayKUMK. Mpu 3TOM TPeBoBaHWA K KauyecTBY TEXHUHYECKOil
BOAbI, UCMNonb3yemMon Ha oboratutenbHbIX habpukax, 3Ha4YMTENbHO MArye TpeboBaHUM Ha
cbpoc B BoAHble 0b6bekTbl. COOTBETCTBEHHO, Boda, KOTopas obpasyeTcs nocre punbTp-
npeccos, 6e3 gononHuTensLHoM 06paboTkn 3anyckaeTcs NOBTOPHO B 0O0OPOT.

B cnyyae oTCyTCTBMS TEXHOMOrMN 3aMbIKaHUS BOOHO-LUNIAMOBBIX BOA HA NpeanpusaTm
OYMCTKa CTOYHbIX MPOU3BOACTBEHHbIX BOA, (hopMMpYyOLLMXCSA B Npouecce oboralleHuns yrms,
OCYLLECTBMNSAETCA C MOMOLBIO TEX K€ TEXHOSOMMN, YTO U OYMCTKA CTOYHbLIX BOA, POPMUpPYIO-
wmxcs B npouecce obblumn yrnsa (cm. 2.1.8.2). [pn 3TOM OYUCTHbIE COOPYXEHUS OBbIYHO
NPOEKTUPYIOTCS MO CxeMe, npednonararwwen MexaHU4YecKkyld U BMOMOrM4eckyro OYUCTKY
CTOYHbIX BOA. B 0cobbix crnydasax mMoxeT 6biTb OpraHu3oBaHa (PU3MKO-XMMUYECKas OYUCTKa
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CTOYHbIX BOA. TOHKasi 04MCTKA CTOYHbIX BOA NPAKTUYECKM HE NPUMEHSAETCH Ha OYMCTHBLIX CO-
OpYyXXeHUsIX oGoraTuTenbHbIX habpuk.

2.3.10.3 O6paweHue c oTxogamm NpoM3BOACTBA
2.3.10.3.1 YTunusauma xBocToB oboralleHus

B pesynbTate oborawleHus yrna opMuMpyoTca TpU NPOAYKTA: YroNbHbIN KOHLEHTpaT,
NPOMMNPOAYKT U XBOCTbI. YTOfbHbIN KOHLUEHTPaT M NPOMMPOAYKT SBNAIOTCA TOBAPHOM Mpo-
AyKunen, kotopasa oTrpy>KaeTcsl IHepreTU4YEeCKUM U MeTannypruiyeckum npeanpusatTusam. Xeo-
CTbl NpeAcTaBnAT cobon OTXOAbl, B KOTOPbIX COAEepXaHWe Norie3Horo KOMMoHeHTa (yrns)
HWXe, YeM B UCXOLHOM Cbipbe, NoCcTynarLemM Ha oboratutensHyo abpuky.

XBOCTbI 0boralleHns MoryT npeacTaBnAaTb COBON Cyxytdo COBOKYMHOCTb FOPHbIX NOpos
(Hanpumep, nocne NPUMEHEHUsI CyXMX FpaBUTALMOHHBLIX CNOCOBOB oboralleHuns), HO valle
OHM OpPMUPYIOTCA B BUAE NynbMbl (Hanpumep, nocne npumeHeHus dnotauun). MNynbna
(rvapocmeckb) npefcraBnaeT cobon cmecb TBEpAbIX YacTuLl AnaMeTpoM OT A0SfierM MUKPOHa
00 3 MM 1 XUOKOCTU, B KOTOPOW OHU B3BeLUeHbI. 10 KpynHOCTM YacTuL, pasnmyatoT HECKOSTb-
KO BMAOB Nyrnbnbl: rpybble CycneH3uun, TOHKME CyCcrneH3uu, wnambl (Unbl), KonnongHsle pac-
TBOPbI.

Cyxne xBocTbl oboraweHusi pasmMellaroT B oTBanax nogobHo nycTbiM nopoaam
(cm. 2.2.7.3), a nynbna TpebyeT cneunanbHoro obessoxmBaHnsa. Cyxme XBOCTbl MOTYT OblTb
NCrnonb30BaHbl HEMOCPELCTBEHHO Ha NpeanpUATUSX YrofibHOM MPOMBILWSIEHHOCTU (ANna noa-
CbIMKW FPyHTa, ANA CTPOUTENBLCTBA AaMb XBOCTOXPaHUIULL) UK NpoAaHbl B Ka4ecTBe CTpou-
TEeNbHOrO CbIpbS.

O6e3BoxuBaHue nynbnbl. [ns cokpalleHns o6bemoB pasmellaeMon nyrbrbl MOXET
npuMeHATbes obe3BoxnBaHme. [1na 06e3BoXMBaHUA MOTYT NPUMEHATLCA creylowmne cpea-
cTBa:

- paMHble PUNbLTP-NPECCHI;

- 0Cafo04Hble LEeHTPUdYrn U rmapoLMKIIOHbI;

- XBOCTOXpaHunuLia (rmgpooTsarsbl).

OcapouyHble ueHTpudyrn obecneymBatoT H6oree BbICOKOE cofepXaHue Boabl B 06es-
BOXXEHHOM Nynbne, YeM pamHble punbLTP-Npecchl.

Bo3MoXHO KOMBMHMpPOBaHWe cpeacTB Anst 06e3BoXxMBaHUS Nynbnbl. CyLEeCTBYOT TpU
BapuaHTa pasmMeLleHus nynensl [69]:

1) npsimon cbpoc Nynbhbl B XBOCTOXPAHUINLLA;

2) npeaBapuTenbHoe 006e3BOXMBaHWE MyrfbMNbl B MOPOLMKIIOHAX C NOCMAeAyHLUM
pasMeLleHnemM B XBOCTOXpaHunuuie. 3TO NO3BONSAET MOBbLICUTb COAEpPXaHWe TBEPOON KOM-
NOHeHTbl nynbnbl 4o 50 % — 70 % [64], 4TO obecneynBaeT MNOBbILLEHNE E€MKOCTM XBOCTO-
XpaHUnumLia npu coxpaHeHnn odbbema CTponUTernbHbIX PpadoT;

3) obesBoXMBaHWE Mynbhbl B PUAbTP-Npeccax. ATO MNO3BONAET CHU3UTb BIIAXXHOCTb
otxogoB Ao 10 % — 15 %. Takum obpasom, OTXoabl NPUHMMAOT BUL 06€3BOXEHHOro LWna-
Ma, KOTOPbIA MOXET pa3MmeLlaTbCs B OTBarax.

[MepBbl BapMaHT XapakTepu3yeTcs HU3KUMU MHBECTULMOHHBIMU U OnepaunoHHbIMA
nsgepxxkamm, Ho TpebyeT NpoBeaeHUA 3HaYUTENbHBIX PAabOT NO peKkynbTUBALMN XBOCTOXpa-
Hunuwa. BTopon BapuaHT oTnuyaeTcss OTHOCUTENBHO BbICOKUMU MHBECTULUOHHLIMU N One-
pauNOHHBIMWN M3OepXXKaMu, Npyu 3TOM TpebyeTcs nposefeHne 3HadYnTenbHbIX paboT no pe-

177



UTC 37-2017

KynbTUBaLUMM XBOCTOXpaHUNuLLA. TpeTuin BapMaHT XapaKTepusyeTcs BbICOKUMWU UHBECTULIN-
OHHbIMW 1 ONepPaLUMOHHLIMU U3AEPXKKaMMK, NPpU 3TOM NpaKTUYeckn He TpebyeTca npoBeaeHne
paboT No pekynbTUBaLUN.

2.3.10.3.2 XBoCcTOXpaHunuiya (ruapooTBansl)

O6wan nHcpopmaumsa

XBOCTOXpaHunuuie npeacraBndetr cobon rMapoTeXHUYECKOe CcoopyXeHue. XBOCTO-
XpaHunuiia pacnonaralTca B rpaHvuax 3emesib, ManonpurogHblx Ans CenbCKOX03ANCTBEH-
HbIX Llenen: Ha 3abornoYeHHbIX ydacTkax, B 6ankax, oBparax, BblpaboTaHHbIX MPOCTPaHCTBaXx
KapbepoB. B 3aBMCMMOCTM OT penbeda OCHOBaHUSA pasnuyaroT XBOoCToxpaHunuwa [37]:

- KOTNOBAHHbIE M KOTNIOBMHHbIE, PACNOSIOXXEHHbIE COOTBETCTBEHHO B BblpabOTaHHbIX
NPOCTPaHCTBaxX KapbepOB M B €CTECTBEHHbIX MOHMXEHUsIX (He TpebylT cTpouTenbcTBa
namb);

- OBpaXkHble U BanoyHble (TpebykT CTpouTenbCTBa OQHOM HACBLINHOW MW HaMbIBHOM
Aambbl (NNOTUHBI), NeperopaxuneatoLlen ospar unu 6anky);

- KocoropHble (TpebytoT cTpomTensCcTBa 4amb ¢ ABYX UK TPEX CTOPOH);

- paBHUHHbIE, PACMOSIOKEHHbIE HA POBHOW MECTHOCTU WNN C HEBONBbLUMM YKITOHOM,
B Nonme pekun (TpebytloT cTpontenbcTea gamb C YeTbIpeEX UMM TPEX CTOPOH).

B 3aBucnmMocCTn OT cocTaBa cknagumpyemon nopofbl U cnocoboB obsanoBaHUA XBO-
CTOXpaHWnuLLa NoAPa3aensaoT Ha TpU TUna:

- B XBOCTOXpaHunuuwia nepBOro Tuna MOAAKTCA MblNeBaToO-MMUHUCTbIE NOPOab,
a namba ob6BanoBaHMa BO3BOAMTCA M3 MPUBO3HOIO rPyHTa Ha BCHO BbICOTY;

- B XBOCTOXpaHWNuLLa BTOPOro TUMa HamblBalOT NecqaHble UM necyaHo-rMUHUCTbIe
nopoapl, Npu 3ToMm ambbl 06BaNoOBaHNA COOPYXKAKOT U3 HAMBITOTO FPYHTA;

- XBOCTOXpaHUnuLia TpeTbero Tuna oTfiMyaeT CKraavpoBaHWe nopopn, coaepXalinx
necyaHble u 6GonblUEen YacTblo NbINEBATO-MNIMHUCTLIE YacTuubl; Aambbl o6BanoBaHUsA Mo-
APYCHO OTCbINAKT M3 NPUBO3HOIO rPyHTA.

MpuemHas cnocoBHOCTb XBOCTOXPAHUMWLL, MOXeT gocTturatb 100 MnH M*, BbicoTa —
50 m n 6onee.

OamoObl

[Ana opMMpoBaHUA XBOCTOXPAHUNULL, (3a MCKMOYEHNMEM KOTNOBAHHbLIX WU KOTIOBUH-
HbIX) HeobxogMMO co3gaHue orpaxgawowmnx gamb, BHYTPU KOTOpbIX obpasyeTtca npya-
OTCTOWMHMUK.

Mpn cTpouTenbCTBE NEPBON OYepean XBOCTOXpaHUNULa CTpoSaT Aamby nepBUYHOro
o6BanoBaHuns (nepeuyHyto gamby). [Npu BO3BeAeHMM BTOPOW M NOCMEAyHLMNX odepenen
XBOCTOXpaHunuiia (noBepx NepBom) ycTaHaBnmBatoT gamOy BTopuyHoro obsanoBaHus (BTO-
pu4Hyto gamoy).

Mpwn cTpouTenbCTBE OrpaxgarLwmx amb MakcumarnbHO UCMONb3YT MECTHbIE CTPOU-
TenbHble MaTepuanbl (BKNOYasi BCKPbILWHbIE NOPOAbl U TBepAble 0Txoabl oboraweHus). Ka-
pbepbl Ansg Aobblun CTPOUTENBHBIX MatepuanoB Ans CTPoUTenbCcTBa Aamb LenecoobpasHo
pasmellaTb B 4Yalle NPOEKTMPYEMOro XBOCTOXpaHUNMLLLA U BNOCNEACTBMM UCMOMNb30BaTh UX.

[am6bl MOryT BO3BOAUTBLCH C MPUMEHEHNEM MEXaHUYECKOrO YNNOTHEHUS rpyHTa Mnu
6e3 TakoBOro, ¢ OTChINKOW HACYX0 U B BOAY, HAMbIBHbIM 1 B3PbIBHbIM CMOCO60M.

OcHoBHble TpeboBaHMa K orpaxgarowmm gambam cBoadaTcs kK obecnevyeHnto yCTonym-
BOCTW MX OTKOCOB OT OMOM3aHus N ONMbiBaHWUS No4 AeACTBUEM BbIKIMHUBAOLWMNXCHA HA OTKO-
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ce (pmnbTpaLMOHHbIX BOA W 3aKpenieHHbIX HaMbITbIX OTXOAO0B OT pacnblfieHns (Hanpumep, C
NMOMOLLIbIO KaMeHHOW Habpocku). Ocoboe BHMMaHWE OBOCHOBAHWUIO YCTOMYMBOCTU OTKOCOB
orpaxgarwmnx agamb OO0MKHO yaenaTbes npu 60MblON MHTEHCUBHOCTM HaMblBa FPYHTOB U
OTXO[0B, a TaKkKe Npu YCTPOMUCTBE XPaHWUMNLL, B CEMCMUYECKNX PaNOHaXx.

Mo cBoew kOHCTPyKUMM faMbbl nogpasgenstoTca Ha [78]:

- OAHOPOAHbIE (COCTOAT U3 TOMOreHHON CMEeCU CTPOUTESbHBIX MaTepuanos);

- HeoAHOPOAHbIE (COCTOAT M3 Tena NIOTUHbLI U NPOTUBOMUNBTPALNOHHOIO YCTPOR-

cTBa).

®dyHKUMA Tena agambbl cocTonT B 06ecnevyeHnmn ycTtonymBoCcTn 4amobl U B 3aLLmTe npo-
TMBOMUNBTPALUMOHHBIX YCTPOWCTB OT 3PO3NN.

MpoTtnBodunbTpaumoHHsie yctponctea (MPY) npeacrtaenstoT cobon BOAOHENPOHU-
uaemble 06beKTbI, NpegHa3HavYeHHble Ans 60pbbbl C BBIHOCOM XUOKUX U TBEPAbIX KOMMO-
HEeHTOB NyrbMbl U3 XBocToXpaHunuwa. K NdY oTHocaTca: npuama, akpaH, anadparma, sapo,
NOHYpP, WNYHT, 3y, cTeHka, 3aBeca. [PY MoryT 6biTb BO3BEAEHbI KaK U3 YMIOTHEHHbIX FPYH-
TOB (HanNpumep, MUHUCTBLIX), TaK U U3 HErPYHTOBLIX MaTepuanoB (NOSIMMEPHbIX MAEHOK, Gu-
TYMHbIX MOKPbITUIA, IMMHOGeTOHA) [43].

[HuULEe XBOCTOXpaHUIMLLA TaKKe OOMMKHO ObiTb HEMPOHULAEMbIM A5 XKUAKOW KOMIMO-
HeHTbl Nynbnbl. HenpoHMuaemMocTb MoOXeT OblTb obecnevyeHa Kak eCTeCTBEHHbIM FPYHTOM,
TaK U codeTaHneM eCTECTBEHHOIO rpyHTa C reOCMHTETUYECKUMN MaTepuanamu.

HeogHopoaHble NNOTUHBLI MOryT cHabxatbca MNPY M3 rpyHTOBbLIX U HErPYHTOBbLIX Ma-
Tepuanos. [MNoTuHbl ¢ rpyHTOBbLIMK 1Y B CBOO o4Yepenb AenATCS Ha NNOTUHBI:

- C_LeHTpanbHbIM _aapoM, korga NdY u3 menkosepHUCTOro rpyHta pacnonaraeTcs
CTPOro no OCu MIOTUHBI;

- C_HaKMNOHHbLIM S4pPOM, Korga Hu3oBad rpaHb [1dY HaknoHeHa K ropu3oHTy nog OcCT-
PbIM Yr1IOM, HO Yrosi HaknoHa 6onblle yrra eCTeCTBEHHOro OTKOCa KPYNHO3EPHUCTOrO rpyH-
Ta;

- C 3KpaHOM, Korga yrosn HakrnoHa HM30BOM rpaHu MNdY meHblue unu paBeH yriy ecTe-
CTBEHHOIO OTKOCa KPYMHO3EPHUCTOrO rpyHTa.

Ecnn MN®Y BbINONHAETCS M3 HErpyHToBOro matepuana (6eToH, accanbTobeToH,
cTanb, AepeBo U T. 4.), TO MO ero NofOXEeHUIo B Tene NNOTUHbLI pasnnuyarT 3KpaH, pacnoso-
YXEHHbI CO CTOPOHbI BEPXOBOro OTKOCA, U gnadparmy, pacnosioXXeHHY Mo OCU MAOTUHbI.

B eBponenckon coopHuke HAT BbligenawT Tpu crnod gambbl, KOTOpblE B HEKOTOPbIX
crny4asix MOryT pasgensitbCs HerpyHToBbiMu [®Y (Hanpumep, 13 reotekcTuns) [69]:

- nepeaHu cnon (upstream section), He NogBepralLWMNCs 3p03nUn CO CTOPOHbI MyJb-
nbl (Hanpumep, yTpamboBaHHbIM NeCcokK, KameHHasi Habpocka);

- cpeaHun cnon unu agpo (middle section or core), obecneunBatonn gpeHax gambbl
(Hanpumep, U3 ckanbHOro Matepuana);

- 3agHuMM cnon (downstream section), obecnevnMBaloWnMn YCTOMYMBOCTb OaMbbl
(Hanpumep, NAOTHO yTpamMboBaHHbIN NECOK).

Mo cBoel KOHCTpYKUuMM B eBponenckom cbopHuke HAT BbiaensawoT cneayrowme Tunbl
namo:

- BOgoHenpoHuuaemsble (impermeable, water-retention type):

- 0bbIYHbIE (conventional);
- HagcTpamBaemble (staged);
- HagcTpanBaemble Aambbl ¢ NnepegHMM sagpom (staged with upstream core);
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- BogonpoHuuaemslie (permeable):

- Aambbl C¢ ManonpoHuuaemMblM crnoeM u3 xBocTtoB (dam with tailings low
permeability core);
- Aam6bl xBocToB (dams with tailings in structural zone).

OOblyHble  gambbl  COCTOAT  MCKMAYMTENbHO M3 MNepBUMYHOM  AamMObl U
He HaacTpauBalTCs N0 Mepe 3arnofHEHUS XBOCTOXPaHUIULLA.

HaactpanBaemble fambbl COCTOAT Kak M3 MEepBUYHbIX, Tak M BTOPUYHbIX Aamb. [ns
BO3BELEHMS BTOPUYHbLIX AaMb MOryT MpUMeEHSTbCA npexae 0b6e3BOXeHHble XBOCTbl. Kak
npasuso, yaenbHasi CTOMMOCTb HaAacTpavBaeMblx gamb (B pacyete Ha eanHuuy obbema)
HUXe, YeM ans obblYHbIX Aamb.

Ecnn oTcrosBwMecs B XpaHunuwie XBOCTbl fexaT Bbllle YPOBHS  BOAbl
(T. e. cdhopmmpoBaH Mnsik), TO OHU MOTYT 3aLUMUTUTL ManonpoHuLaemoe s4po OT 3PO3uKn, KO-
TOpoe Ha BTOPUYHON JamMbe MoXeT ObITb BbIHECEHO B NEepeaHIo YacTb Aambbl.

Kpome Toro, ecnn B XBOCTOXpaHUnuLie hopmMumpyeTcs Mnshx, OH cam no cebe moxeT
CNY>XUTb ManonpoHUUaemMbIiM CfioemM BO BTOPUYHOWN Jambe.

HakoHeu, XBOCTbl camu o cebe MOryT CNyXUTb CTPOUTESNbHLIM MaTepuanomMm anga Te-
na BTOPUYHbIX Aamb.

HapgcTtponka BTOpUYHbIX Aamb Hag NepBUYHOM MOXET OCYLLEeCTBNATLCA KaK B Hanpas-
NeHUu K UeHTpy npyda-oTctorMHuka (upstream method), Tak M B HanpaBneHuUn OT Hero
(downstream method), a Takke ToyHO Hag nepBuyHOW fambown (centerline method) [64].
Mepsbint cnocob (upstream) TpebyeT MUHUMAnNbLHBIX KanuTanbHbIX 3aTpaTt, HO obecneynBaeT
HU3KYI0 HaJEeXHOCTb 4aMbbl OTHOCUTENBbHO APYrMX CNocoboB.

[peHaXxHble ycTponcTBa

[Ons npotMBoaencTBua unbTpauum XUAKOW KOMMOHEHTbl Nynbhbl U ANS 3awumTbl
XBOCTOXpaHUNuLia OT nogTronsieHns n 3abonaymBaHna HeOBXOOAMMO CTPOUTENbLCTBO Ape-
HaXHbIX YCTPOMUCTB B gambax. [IpeHaxHble ycTponcTBa B gambax 0Obl4HO COCTOAT U3 OTBO-
Asuero yctponctea n gunbtpa (MHOroCnonHbi punbTp 06bIYHO HOCUT Ha3BaHWe obpaTHoO-
ro comnetpa). OTBOASALME YCTPONCTBA MOrYT ObITb BbINOSIHEHBI B (hopmMe TPYOOK, YNOpHbIX
npuam, NeHT u T. A. [78] OBbIYHO XBOCTOXpaHUNUWa cHabxalTcs OOpTOBbIMU KaHaBaMu, B
KOTOpble NOCTYyNaeT CTOYHAs XMUAKOCTb.

BopocbpocHble ycTponcTBa

B xBocTOXpaHunuuie HeobxoaMmo He AonyckaTb YPEe3MEepPHOro MOBbILWEHUS YPOBHS
BOAbl, YTOObI HE JONYCKaTb NPEBbILEHNS YPOBHSA AaMObl, NOBbILLEHNSA AaBNeHNa Ha aamoby n
ee pasmbiBa [64]. C opyron CTOPOHbI, HENb3S OOMNYyCKaTb U MOHWXKEHUS 3TOrO YPOBHS HUXKE
onpegerieHHon OTMeTKM, YTOObl He gonyckaTb nbineHus. Ons nogaepxaHusa onpeneneHHoro
YPOBHS BOAbI, ANA OTBOAA U3 XPaHWUMULL MOBEPXHOCTHOrO CTOKa, AN1S YaCTUYHOro unu nof-
HOro OMOPOXHEHWUA NpyAa XpaHunuLia, a Takke Ans oTBo4a OCBETIIEHHOW U npeaBapuTenb-
HO OYMLLEHHOM OT XUMUYECKNX KOMMNOHEHTOB BOAbI 3a NpeAesibl XpaHunuiia BO3BOASATCHA BO-
A0COPOCHBbIE COOPYXEHNS.

KoHCTpyKumMa BOAOCOPOCHBIX COOPYXeHUN JormkHa obecneuntb 0TBOA BOA C pasnuny-
HbIX OTMETOK rOpM30oHTa BOAbl B MpyaKe XpaHunuuwia B CBA3W C HeENpepbiBHbIM NOAbEMOM
rpebHa NNoTuHbLI N gamb obBanoBaHWs B NpoLiecce aKcnnyaTauuu.
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OTBOA NOBEPXHOCTHBLIX BOA (KpOME OCaAKOB, BbiNagaloLmnxX HEMNOCPEACTBEHHO B YaLly
XpaHunuia) MoxXeT ObiTb OCYLLECTBIIEH CreayrwmumMmm cnocobamu:

- aKKyMyIiMpoOBaHMEM MOBEPXHOCTHOIO CTOKa B XpaHunuLie ¢ nocnegyowmm cbpocom
ero B 6nmxkanwmne Bogoemb! (Mnv BOAOTOKM) UK UCNOSNb30BaHMEM €ro B cucteme 060poTHO-
ro BOJOCHabXeHus;

- NMPOMNYCKOM MOBEPXHOCTHOrO CTOoKa B 06X04 XpaHunuwia C YCTPOMCTBOM MIOTUH C
00BOAHbBIX N HArOpPHbLIX KaHasNoB.

K BOOOCOPOCHBIM YyCTPOMCTBAM OTHOCATCS: KOMNEKTOPbl, TOHHENW, KaHanbl U BOAO-
cbpocHble konoaubl.

Hanbonee xapakTepHbl cnegyowme cxembl BOAOCOPOCHbLIX YCTPOMUCTB HAa XBOCTOXpa-
HUnMLax:

- BEpTMKaNbHbINA KONMOAEL B LIEHTPE XBOCTOXPaHWNULLA, OT KOTOPOro No AHY OTXOauT
rOpU3oHTanbHbIN TOHHENb;

- NIOTKOBbIN BOAOCOPOC Ha Kpato XBOCTOXPaAHUMNLLA;

- HacocC ¢ OTBOASALLEN TPyOOWr, NNaBatoLU No NOBEPXHOCTM XBOCTOXPAHUIMLLA.

3awmTa oT HaBOAHEHUN

B eBponenckom cnpasoyHmke no HOT Management of Tailings and Waste-Rock in
Mining Activities ocoboe BHUMaHWe ygenseTcs 3awmte oT HaBogHeHun. CornacHo nonoxe-
HUAM OAHHOrO CnpaBOYHMKA BOAOCOPOCHbIE YCTPOMCTBA XBOCTOXPAHWUMMLLA AOMKHbI ObiTb
paccyMTaHbl Ha BbICOTY MaKCMMaribHOro BEPOSATHOro HaBogHeHus. [laHHasa BbicoTa OObIYHO
onpeaensieTcs Kak oTMeTka BOAbl NpYM MakcumManbHOM HaBogHeHuu 3a nepuwoa 10 000 net
UNM Kak OTMEeTKa BOAbl, KOTOpasa NOfy4aeTcsl YMHOXEHUEM B 2—3 pas3a U3MEHEHMUSI YPOBHS
BOAbl NPV MakCumManbHOM HaBoAHeHuwn 3a nepuog 200 net. B kayecTtBe rpybon amnmpuye-
CKOW OLEHKM npeanaraetca anst nogobHoro HaBOOHEHMS UCMONb30BaTb pacxon BoAbl, B
2,5 pasa npesbiwalLwunn YyCrioBmsi nonosoaba [64].

YTnnusaumsa sogbl

Ecnun oboraweHme yrna nponsBoaMTCA rpaBUTaLMOHHBIM cnocobom, nynbna B 60nb-
LUMHCTBE CIly4yaeB He 3arpsA3HsaeTCs XMMUYECKUMU COeAMHEHUSIMU U MO3TOMY OCBETIIEHHas
BOAA M3 XpaHUN1LL MOXeT ObiTb BO3BpaLleHa B TEXHOMOIMYECKU npouecc unm cobpolleHa B
€CTECTBEHHbIE BOJOEMbI.

Ecnn oborawieHne yrna npomsBoAUTCS C MUCMNOMb3oBaHMEM droTauumn, a Takke npwu
NPUMEHEHNN KOAarynsiHToB 1 (onoKynsiHTOB ANs oceAaHus Teepaon asbl B Nynbne ocTakTcs
BbICOKME KOHLUEHTpauuMm 3arpssHsiowmx Belwects. CrnegoBaTenbHO, OCBETNEHHas Boaa
AOIDKHA NPONTU XMMUYECKYD o4ymcTKy. [na atoro Heobxoaumo Bo3BedeHWe BoA03abopoB
OCBETIIEHHOWN BOAbI, HACOCHbIX CTaHLMIA, BOOOBOAOB M OYMCTHBIX COOPYXXEHWUI.

AkcnnyaTauusa XBOCTOXPaHUNULY

3anonHeHnMe XBOCTOXpaHWNULia npeanonaraet cbpoc nynbnbl, KoTOpas 0ObIYHO
TPaHCMOPTUPYETCS C MOMOLLbIO chneumarnbHbiX TpybonpoBogoB (NynbnoBOAOB), B NpPYyA-
OTCTOWHUK. [1pM CTpOMTENBLCTBE XPaHUNMLL HEOOXOo4MMO NPenyCMOTPETb OO4HOBPEMEHHOE
CTPOUTENBLCTBO 3amnacHbIX MyfbMOBOAOB, KOTOPbIE BKOYAKTCA Ha CryYyanl PEMOHTa wnn
aBapum OCHOBHOroO. B peakmx cniyyasix ans TpaHCNoOpPTUPOBKN MOTMYT MCMOMb30BaTLCS OTKPbI-
Tbl€ KaHanbl UM aBToTpaHCNopT [64]. 3anonHeHne No O4HOCTOPOHHEN CXeMe npeanonaraeT
cbpoc nynbnbl OT Aambbl K 6Geperam, No KosnbLEBOW cxeme (AaHHbIN cnocob siBnsieTca bonee
npegnoyTuTenbHbIM [69]) — OT nepumeTpa gambbl. Npu CoOOpyKeHMM XBOCTOXpaHUNULLA B
OCHOBHOM Mpoun3BoaAT 0e33cTakagHblf, 3cTakadHbl, MUOHEPHO-TOPLEBON HaMbIBbl U WX
pasnuyHble pasHOBMAHOCTU. MMOHEepPHO-TOPLEBOM HAaMbIB MCMNOMb3yeTca AN CKnagupoBa-
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HWSA NOpoAbl B BOAY, OBparu, BbIEMKU, a Takke ANnd co3gaHus y3KonpogubHbIX COOPYXEHWUNA.
Mynbna BbINMBaeTCcA M3 Topua TpybonpoBoaa, KOTOPbLIN MO MEPE HambliBa NAOWAAKN YANuU-
HAeTcAa. B 3aBMCMMOCTM OT cocTaBa rpyHTa TpybonpoBOA pacnonaralT Ha dcTakagax vnm
HenocpeaCcTBEHHO Ha HaMbITOM FPpyHTE (NpW Nogadve NecyaHoro WU FMUHUCTOrO rpyHTa B
BUAE KYCKOB N KOMbEB).

CopepxaHue TBepAblX KOMMOHEHTOB B XBOCTOXpaHunuwiax obbliMHO Konebnetcsa B
AnanasoHe ot 15 % po 50 %. B npouecce cbpoca nynbnbl Hanboree KpyrnHble U TsSXenble
YacTuubl ocaxgatTcs Yy MecTa BbiNycka, a B Npy nonagatT camble Mernkue U nerkue va-
ctuubl. [lynbna ocaxpgaetca B npyae B TeyeHwe onpeerneHHoro cpoka. MHorga npouecc
OCaXOEeHNsa YCKOPSAIOT C NOMOLLbIO crielmanbHO 0DaBnNeHHbIX peareHTOB — KoarynsiHToB U
PNIOKYIAHTOB.

O6e3BoXxMBaHME MynbMbl OCYLLECTBAAETCA 3a CHET ApeHaXka >XMOKON KOMMOHEHThI, a
TaKke 3a cyeT ucnapeHus. B cBaAsn ¢ atum uenecoobpasHbiM siBnsieTca opmmupoBaHme
NNsXKen HamblBa — Yy4aCTKOB XBOCTOXPAHWUNULLA, Ha KOTOPbIX pasMmellaeTcd nynbna ¢ HU3-
KOW BNaXXHOCTbIO. B HEKOTOpPbIX criydasx, Koraa cylwecTByeT puck opMMpoOBaHUSA KUCITOTHO-
ro CToka unu nblfeHusi, co3gaHne nnsxen HelenecoobpasHo: BCA TBepaas pakumns nynbnbl
AOJTKHA HaXoaMUTbCA Nog cnoem Boapl [64].

O6e3BOXEHHbIE XBOCTbI 060orawleHnsa MoryT 6biTb yaaneHsl U3 npyaa, nocre Yero OHu
nnbo 3axopaHMBalTCA B 0OTBanax, NMMbo MCnonb3yoTcsa Kak CTPOUTENbHbIN MaTtepuan. Linkn
NCNoNb30BaHMA OCaA04HbIX NPYAOB COCTaBMASIET OT OQHOMO roga Ao Tpex fer.

2.3.10.3.3 OTBanbI cyxux NnpoAyKToB oboraweHus

Cyxne n 06e3BOXEHHbIE NPOAYKTbI 0OOralleHnsa 3axopaHnBatoTCs B OTBanax Hanogo-
Oue Tex, YTO UCNOoNb3YKTCA AN pasMeLLeHNs BCKPbIWHbIX nopog. OTBanbl npoaykToB 060-
raweHns opMmnpyroTCa M3 OTHOCUTENBbHO TOHKMX CMOEB, UX TonwmHa coctaenseT 0,54 m.
[ns TpaHCNOPTMPOBKU NPOAYKTOB 0boraleHnsa 00bIMHO NPUMEHSETCA aBTOMOOUNBbHBIA UK
KOHBEWNEPHbIN TpaHcnopT [64]. Kaxabin crnon yTpamboBbIBaeTCA Kak HEMOCPEOCTBEHHO aB-
TOMOOUNBbHBIM TPAHCNOPTOM, Tak W cheumarnbHbIMKU KaTkamu. YTpamOGoBbiBaHME MPOM3BO-
ANTCA B LENAX OrpaHnYeHns MpOHMKHOBEHMS aTMOCEPHbIX 0CaaKoB U Kucnopoaa B rnyoum-
Hy oTBana. NpOHMKHOBEHME KMCnopoda rpo3vT BO3ropaHMemM OTBanoB, a NPOHWKHOBEHWE
0CaaKoB — (POPMUPOBaAHMEM KUCMOTHBLIX CTOKOB. Kpome Toro, nsbexatb KMCNOTHbIX CTOKOB
NMO3BONSAET CO3[4aHMe KOSMbLEBOW OPEHAXKHOW CMCTEMbI BOONb MOAOLIBbLI OTBana, kKotopas
OTBOAMT CTOKM B cneumarnbHble Npyapl.

2.3.10.3.4 3awmTa OT BETPOBOMW 3p0O3UN OTBANOB U XPaHUNULY XBOCTOB
oboraweHus [79]

OTBanbl U XBOCTOXPaHWUMMLLIA NPU BbICbIXaHWW NOABEPXXEeHbl BETPOBOW 3p03MK, B pe-
3ynbTaTe 4yero Bo3pacraeT paspyllueHWe OTKOCOB W MMshKel XBOCTOXPaHWMULL, a Takke 3a-
NbINEHHOCTb NpUneratLen K XxpaHunuLly unv oteany Tepputopumn.

[na npenoTBpalleHnst NbINeHNss HaMblB OTXOAOB B XpaHUMULLEe OOSMKEeH Mpou3Bo-
ANUTBCA POBHBLIMW CMIOAMW MO BCEW Nnowaamn XpaHunuiia ¢ TakuM pacyeToMm, YTobbl obecne-
YUTb NOCTOAHHOE CMaYMBaHNE BCEW HAMbITOW NoLLaau.

MeponpusaTus no 3aluTe OT BETPOBOW 3p03uM paspabdaTbiBaloTCA ASA KaXKO0ro KOH-
KPETHOro XpaHunuiia v OOMKHbI BKMYaTb B ce6s pAn OCHOBHBLIX MonoxeHwi. Ona npeno-
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XpaHeHMs OT 3PO3UN BEPXOBOrO OTKOCA MNMOTUHBI UM aMbbl XBOCTOXpaHuUnuLLa Heobxoaum-
MO:

- NoadepKuBaTtb MakCMMarnbHbI YpOBEHb BOAbI B OTCTOMHOM npyAde npu obecneve-
HUN OQHOBPEMEHHO MaKCUManbHOW LWMPUWHbI NNsSXa, HA3HAaYeHHOW NPOEKTOM;

- OCYLLECTBATb YBNaXHEHNE NAshKa NyTem JOXAEBAHUA (MNONMBOM);

- OCYLLECTBIIATb XMMUYECKOE 3aKpensieHne OTX040B;

- OCYLLECTBIATb HAMOpaXnBaHue noaa ToswmMHoOn 3—6 c;

- OCYLLECTBMATb CHEroyaepxaHue;

-NT. 4.

[Ansa npegoxpaHeHus OT 3p03nnM HM3OBOMO OTKOCAa MAOTMHBLI MK AamObl XBOCTOXPaHU-
nmwa Heobxoanmo:

- MOKPbITUE MOBEPXHOCTM OTKOCA rPaBUNHO-TaNE€YHNKOBON CMECHIO, LLINAKOM;

- obecneymBaTb TOMLMHY 3aLLMTHOIO cnosi He meHee 0,1 m;

- MOKPbITUE NOBEPXHOCTUN OTKOCA PacTUTENbHBIM IPYHTOM (crnoem He meHee 0,1 M), Ha
KOTOPOM MPOM3BOOUTCA NOCEB MHOMOSIETHUX TPaB, Nocagka KyCTapHUKOB,

-NT. A4

CospgaHne 3alMTHOrO NOKPbITUA OTKoca TpebyeT yyeTa O0COBEHHOCTEN KOHKPETHOrO
COOpPYXEeHNa (KnMMaT panoHa, XMMUKO-MUHEPANOrMyeckuin CoCTaB HaMbITbIX OTXOO0B): OCY-
LecTBnseTca obpaboTka NOBEPXHOCTHOIO CrosA OTKOCa PasfMYHbIMU XMMUYECKMMU Coeau-
HEHNSAMW (3MYIbCUMM HA OCHOBE OMTYMOB, CUHTETUYECKUX NONMMEPOB, CUIMKATPaCTBOPOB),
YKpbITUE MNneHkamun. TonuwmHa 3aKkpensieHHOro Criosi NOBEPXHOCTM OTKOCA [OSKHaA COoCTaB-
natb 0,5-3,0 cM, cpok cnyxbbl — Ao 2 neT. B otaenbHbIX cnyyasx npu Hebonblwom obbeme
KpenneHusi BO3MOXXHO NPUMEHUTb CMSIOLWHY OOEPHOBKY.

Bo usbexaHue nbineHus uenecoobpasHoO He Jonyckatb (POpMUMPOBaHMSA OTKPbITbIX
NNsXXen Ha XBOCTOXPaHUMMLLAX.

[na 6opbbbl C BETPOBOW 3pPO3MEN Ha OTBanax CyXux ropHbIX MOPOA NPUMEHSETCS
yTpamboBbIBaHNE N OPOLLEHME UCMONb3YEMbIX KAapbepHbIM TpaHcnopToM gopor. Kpome Toro,
BO BPEMS CUITbHbIX MOPbLIBOB BETPA TPAHCMOPTUPOBKA BCKPbILUHLIX MOPOA4 WU NPOAYKTOB 060-
ralieHusi MOXXeT npuocTaHaBnmBaTbes [64].

Pasgen 3. Tekywme ypoBHU 3MUCCUM N NOTPeOneHus

3.1 Kputepun onpegeneHmns MmapKkepHbIX BeLwecTB

Mpun xapakTepucTuke BbIBPOCOB 3arpA3HAIOLLMX BELWECTB B aTMocdepy n cbpocoB 3a-
rPA3HSAIOWNX BELWECTB B BOAHble OOBLEKTbI NPOU3BOAUTCA ONpedefieHne MapKepHbIX Be-
wecTB. [Anga peleHns 3Ton 3agaun NpUHATLI Crieayolme KpuTepumn MapkepHbIX BELLECTB:

- BelecTBa HabnogaTcsa B SMUCCUSAX Ha nogaBnstoweM 60nblUMHCTBE NpeanpusaTni
(6onee yem Ha 80 % npegnpuaTumn);

- BELWEeCTBa NPUBHOATCS B OKPYXXatoLLyt0 cpefy B pamMKax OTpacrieBoro TexHosornye-
CKOro npouecca;

- BELECTBa He CBA3aHbl C TEXHONOMMYECKMMI npoueccammn obLLero HasHadeHns (Cxu-
raHve Tonnvea B ABUraTensax BHYTPEHHEro CropaHus U KOTENbHbIX arperaTax).

183



UTC 37-2017
3.2 lo6bIva yrns noa3eMHbIM CNOCO60M

3.2.1 MaTtepmanbHbIi U 3HEpPreTM4ecKMn 6anaHc

Mpwn pobbiyve yrnga noa3eMHbIM cnocobom HeobxoanMbl MaTepuanbHble pecypcbl (Bo-
Aa) N 3HEPropecypchbl (3NEKTpoaHeprus, HedpTenpoayKTbl U T. A4.). B 3aBUCMMOCTM OT TEXHO-
norMm Npomn3BoACTBa U MCMOMb3yeMoro obopyaoBaHUs pasnuyaroTcsa yaernbHble nokasaTtenmu
noTpebneHns matepuanbHbIX U 3HEPreTUYECKUX PECYPCOB.

B Tabnuue 18 npeacraBneHbl MUHUMAbHbIE N MakCMMarnbHble yAeSbHble pacXo4Hble
nokasartenu no 15 npeanpuaTUAM yrofibHOW NPOMBILLNIEHHOCTHN, KOTOPbIE YKa3anu cBefeHus
0 NoTpebneHnn pecypcoB B 3anofiHEHHbIX aHkeTaxX. B pacyeT He BKMYeHbl AaHHble ABYX
aHKeT, B KOTOPbIX He Obinn ykasaHbl 0O6beMbl NMPOM3BOACTBA, HEOOXOAMMbIE ONns pacyeTa
yAenbHbIX NoKasaTenemn, a Takke TpexX aHKeT, B KOTOPbIX OTCYTCTBYHOT AaHHble O NoTpebne-
HUM MaTepuanbHbIX N 3HEPreTUYECKMX PECYPCOB.

Tabnuuya 18 — Pacxoa cbipbd, MaTepmanos U SHepropecypcos

Pacxog Ha 1 T npogykumm
HanmeHoBaHue EavHnua namepeHun - -
MWHUMaIbHbI MaKkcumarnbHbIM
OneKTpo3Heprus KBT-u/T 15,6 191,2
Ceexasi BoJa Mo/T 0,07 0,7
Tonnueo Tycn. T./T 0,0001 0,01

3.2.2 XapaKkTep1ucTvMKa aMmMccum
3.2.2.1 BbI6poChbI 3arpsA3HAOLWMX BelecTB B aTmocdepy

B Poccn n EC HeT 4eTKMX MeToOMYECKUX YKasaHuin No onpefeneHuto MapKepHbIX
BellecTB. Ha ocHoBaHuM onbiTa yyacTHUKOB psaa TPl 6binv cdhopMynmpoBaHbl criegyouine
Kputepuu ansa onpeneneHns MapkepHblX BewecTs B cdepe Aobbiun yris:

- BELLIECTBO OKa3blBAaET HEraTUBHOE BO3AENCTBME HA OKPYXKatOLLYHO cpeay;

- BELLIECTBO XapaKTEPHO MCKMNIOYUTENBHO AN pacCMaTpUBaAEeMOro TEXHOOrMYEeCKoro
npouecca;

- BELLIECTBO NPUCYTCTBYET B AMUCCUSIX B 3HAYMTENBHOM KONIMYECTBE M Ha NoAaBnsAo-
LemM B6onbLUMHCTBE paccMaTpmMBaeMbIX NPeAnpuUaTUN.

B Tabnuue 19 npeactasneHbl gaHHble no 18 npeanpuaTnMaM yrornbHOW NPOMBbILLSIEH-
HOCTW, NpeaoCTaBMBLUMM OaHHble O BblIbpocax 3arpsi3HSOLWMX BELWECTB B aHKeTax B pa3bums-
Ke Nno aTanam TEXHONOMM4YecKoro npouecca.

Tabnuuya 19 — Beibpockl 3arpAsHAOLMX BELWECTB B aTMocdepy npu fobbiye yrns
noA3eMHbIM cnocobom no aTanamM TeXHONOIMYeCcKoro npowecca

O6bem n/unn macca Bbl-
OGpOCOoB 3arpA3HSAOLLNX
HanmeHoBaHue BELLLECTB MOCIE OYUCTKUN B
pac4yeTe Ha BbinycK npo-
aykuum, r/T

BypoB3pbiBHbIE paboThbl
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HanmeHoBaHue

O6bem u/unm macca Bbli-
OpOCOB 3arpsA3HAOLLMX
BELLECTB Mocre OYUCTKA B
pacyeTe Ha BbIMyCK Npo-

aykumm, r/T
Yrnepoaa okcung 18,3-1229,1
Cepbl anokeng, 21,0-390,8
AsoTa guokcug 34,6-321,8
Yrnepog (caxa) 5,7-318,5
A3o0Ta okeng 5,8-52,3
KepocuH 0,7-8,5
Yrnesogopoabl npegesnbHble Ci; — Cog 0-0,4
MeTtunbeHson (Tonyon) 0,1*
OumeTnndeHson (kcunon) 0,1*
MbINb HeopraHnyeckasa ¢ cogepxaHnem KpeMHus menee 20 %, <0.1 *
20 % — 70 %, a Takxe bonee 70 % '
[wxenesa Tpuokcua <0,1*
MapraHey, 1 ero coegMHeHus <0,1
CepoBogopoa <0,1
dTopmabl rasoobpasHble (B nepecyeTe Ha Top) <0,1
Xpom (Cr°") <0,1
beHsannpeH <0,1
BaHnagua natnokucb <0,1*
Megpb, okcua meawn, cynbat mean, xnopuag meam (B nepecyete <0.1*
Ha Meab) '
CepHas kucnota <0,1*
BeH3nH (HepTAHON, ManOCEepPHUCTLIN B NepecyeTe Ha yrnepoa) <0,1*

BeHTunauma n perasaums

MeTaH 441,5-65379,1
Yrnepoaa okeung 70,3 *
Yrnepog (caxa) 22,1*
Cepbl gnokeng, 17,1~
A30Ta anokecug 14,4 *
A30Ta okcunp, 2,3*
[wxenesa Tpuokecua 0,1*
MbinNb HeopraHuyeckas ¢ cogepxaHnem kpemHus meHee 20 %, <0.1 *
20 % — 70 %, a Takxe 6onee 70 % ’
beHzannpeH <0,1*
MapraHey n ero coegMHeHna <0,1*
dTopuabl razoobpasHbie (B nepecyeTe Ha pTop) <0,1*
dTOpPUCTLIN BOOOPOA, pacTBOpUMbIE pTopuabl <0,1*
Xpom (Cr®") <0,1*
TpaHcnopTUpOBKa ropHOW Macchl
AsoTa guokcug 319*
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OkoHuyaHue mabnuuysi 19

O6bem n/vnn macca Bbl-
OpocoB 3arps3HAOLLMX

HanmeHoBaHue BeLleCTB nocrie O4YUCTKN B
pacyeTe Ha BbIMyCK Npo-
aykuum, r/T
Cepbl gnokeng 17,5*
Yrnepopaa okcung 13,3 *
A30Ta okeup 5,4*
KepocuH 40~
Yrnepog (caxa) 1,1*
MbINb HeopraHnyeckasa ¢ cogepxaHnem KpeMHus menee 20 %, 0-4.6
20 % — 70 %, a Takxe bonee 70 % ’
Yrnesogopoabl npeaesnbHble Ci; — Cog <0,1*
CknagupoBaHue yrns

Yrnepoaa okcung 51*
KepocuH 4.6 *
Yrnepog (caxa) 4,6 *
Cepbl anokeng, 35*
A3oTa anokeng 2,7%
MbINb HeOpraHnyeckasa ¢ cogepxaHnem KpeMHus meHee 20 %, 0.1-8.9

20 % — 70 %, a Takke 6onee 70 %
A3oTa okenpg 0,4*
* [laHHble npeacTaBneHbl Mo 1 aHkeTe.

B Tabnuue 20 npeacrtaBneHbl AaHHbIe O BbIbpocax 3arpsi3HAIOLWMX BelecTB B aTMO-
chepy no 18 npeanpnaTUAM yroribHOW MPOMBILUSIEHHOCTU, KOTOPbIE yKasanu COOTBETCTBY-
loWne cBedeHUsl B 3arnofiHEHHbIX aHKeTax B LENoM Mno TexHonormdyeckomy atany. Cyuie-
CTBEHHbI pa3bpoc nokasaTenen yaenbHbIX BblIOPOCOB 3arps3HAOLWMX BELLECTB CBA3aH
C pasnuymMemM rOpHO-reoNIOMMYECKUX YCNOBUA MECTOPOXAEHUA, a TakKe C MCMNOfb3yeMbIMU
TexHonornsaMmu npoudsocrtea. K OCHOBHbIM 3arpa3HALLMM BelecTBaM npu Noa3eMHoOn Oo-
Obl4e yrnst OTHOCATCA MeTaH W HeopraHu4eckas nblflb. AMUCCUSA MeTaHa U Mblfiv OCYLLECTB-
NSETCs NPaKTUYECKN Ha BCEX CTaansIX TEXHOMOrM4YecKkoro npouecca. YuutbiBas, 4to obpaso-
BaHWe MeTaHa He 3aBWCUT OT NPUMEHSEeMON TeXHONOrMmM NPon3BoOACTBa, a CBsA3aHO B 6ornb-
LLIEN CTEMEHN C FOPHO-TEeONOrMYECKMMN YCIOBUAMU MECTOPOXAEHUSA, B KAYECTBE MapKEPHOro
BeLLeCTBa crnegyeT paccmaTpuBaTh Mblflb HEOPraHNYECKYHo.

KoHTponb coaepxaHns MapkepHbIX BewecTB B Bblbpocax Ha cootBeTcTBue MNMOK ocy-
LLIeCTBMNSETCHA C NEPUOAMNYHOCTBLIO, onpeaeneHHon ycrnosuamm KOP. PekomeHayeTtcsa nposo-
ONTb 3amMepbl BbIBPOCOB HEOPraHMYeCKOW Mbifin B KOHTPOSbHbBIX TOYKax Ha rpaHuue caHu-
TapHO-3aLlMTHbIX 30H (ONpeaensaTcs NPOEKTOM) B aBTOMaTUYECKOM pexuMe Nno ycpeaHeH-
HOW 3a cyTku npobe. 3HayeHue cpegHecyToyHon [MOK B3BelLEHHbLIX BeLecTB, B KOTOpble
BKIIOYaeTCst HeopraHuyeckas nbinb, coctasnsieT 0,15 mr/m3, 3HaueHne MakcumanbHol paso-
Boit MOK - 0,5 mr/m>. [80]

Mpouecc oobblum yrns Nnoa3eMHbIM crnocobomM conpoBoXxaaeTca paboTon gBuratenen
BHyTpeHHero cropanus (OBC) n koTenbHoro obopygoBaHus. C npmeHeHnem aToro obopy-
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AO0BaHMSA CBA3aHa aMUCCUA psifa 3arpsAsHSWmMX BelwecTB (OKCMaoB as3oTta, AMoKeuMaa cepebl,
caxu n 1. 4.). OgHako aTn BewecTBa He yuuTbiBatoTCA rnpu onpegeneHun HOT no pagy npwu-
4YnH. Bo-nepBbIX, SMUCCUMM ITUX BELLECTB MHOFOKpPATHO YCTynakT no obbemam Bbibpocam
NbININ U UX KOHUEHTpaums B aTMocdepHOM Bo3ayxe He npesbiwaeT NOK. Bo-sTopbix, JBC n
KOTenbHble arperatbl SABMAKTCS YHMBEPCanbHbIM 060pyLOBaHNEM, KOTOPOE LUMPOKO Npume-
HAEeTCA 3a paMKaMu YroflbHOM OTpacinn N He XxapakKTepusyeT MpPOou3BOACTBEHHbLINM Npouecc.
HanpoTus, HeopraHnyeckas nbifib ABNAETCA NPOAYKTOM, AMUCCUSA KOTOPOro HenocpeacTBeH-
HO oBycroBrieHa TEXHOMOrMYeCcKUMK npoueccamu Jo0blun yrns. B-TpeTbux, B 60NbLUMHCTBE
cnydaes [OBC u koTenbHble arperaTtbl YCTaHaBfMBalOTCA B Ha3EMHbIX COOPYXEHUSX,
a He HernocpeaCcTBEHHO B wWwaxTtax. [1o aTuM npuynHamM nNpegnpuaTus, ocylecTBnsawowmne
noasemHyto gobbivy yris, He NpefoCcTaBuM AaHHble 06 aMUCCUAX 3arpA3HSAOLLMX BELLECTB
3a UCKITIOYEHMEM MeTaHa N HeEOPraHNYeCKoMW NbISN.

3.2.2.2 CopocChbI 3arpA3HAOWUX BelecTB B BOAHbIe 00bEKTbI

Mpn gobbiye yrna NoA3eMHbIM CNOCOOOM CTOYHbIE BOAbI NOAPA3nensanTCs Ha nonyT-
HO-3abupaemble (LWaxTHble, APEHaxHble), TexHonornvyeckne (hopmupyroTcs Henocpea-
CTBEHHO B MpoLiecce NPOM3BOACTBEHHOIO MpoLecca) U X03ANCTBEHHO-ObITOBLIE (hOpPMUPY-
I0TCA B aMUHUCTPATMBHO-6bITOBLIX KOopnycax). PopMmpoBaHue 3arpsa3HeHHbIX CTOYHbIX BOA
OCYLLIECTBISETCHA MPaKTUYECKM Ha BCeX 3Tamax TEXHOSNIOrMYecKoro npouecca o6blun yrng
Nnoa3eMHbIM CNocoboM.

B 3anonHeHHbIX aHKkeTax npeacTaBneHa nHdoopmauma o cbpocax 17 3arpssHAOLLNX
Bewlects *¥. B Tabnuue 21 npefcTaBreHbl AaHHbIE O COPOCAxX 3arpsisHSIOLLMX BELLECTB B
BOAHble 06bekTbl N0 18 NpeanpUsATUAM YroflbHOM NPOMBILLNIEHHOCTU, KOTOpbIE yKa3anu co-
OTBETCTBYIOLLUNE CBeAEHUS B 3amnoSiIHEHHbIX aHkeTax. Paanuuune yaenbHbIX nokasatenewn
cOpOCOB 3arpA3HSAOLLMX BELLECTB 00YCNOBNEHO pasnnumMsMn B UCMONb3YEMbIX TEXHONOMMAX
NPOW3BOACTBA U FOPHO-FE0NOrMYECKUMU YCITOBUAMUN MECTOPOXOEHNN.

M3 16 3arpasHAOLWMX BELLLECTB, BCTPEYAOLLMXCS B aHKeTax, B coctaBe cbpocoB Ha 16
n 6onee npegnpuaTuax M3 18 paccmoTpeHHbIX (T. e. 6onee 4yem Ha 80 % npeanpuaTuin) 3a-
pPerncTpupoBaHbl crieaytoLlme:

HedTb N HePTENPOOYKTHI;
HUTPaTbl (HATPAT-UOHBI);
HUTPUTbI (HUTPUT-UOHbI);
cynbaT-aHNoH (cynbdaThbl);

- Xeneso;

- Xxnopugbl (XN0pUL-NOHBI).

Bbino NpuHATO pelleHne He OTHOCUTb K MapKepHbIM BELLLECTBaM CyrnbdaTtbl U XIOpu-
Abl, NOCKOSIbKY OHM He NPWUBHOCATCA NpeanpuaTUSMU B NpoLiecce Npou3BOACTBEHHOW Oes-
TENbHOCTM U UX KOHLEHTpauUus B CTOYHbIX BOoAax B OONbLUMHCTBE CryYyaeB HaxoguTcst Ha
YPOBHSIX, COOTBETCTBYIOLLUMX (POHOBbLIM MOKa3aTensam Afsi NOBEPXHOCTHbIX BOA4. HuUTpaTbl U
HUTPUTbI TaKKe He OTHECEHbl K MapKepHbIM BeLeCcTBaM, MOCKOSIbKY NMPUBHOCATCH YrofibHOM

9B Tabnuue Takke ykasaHa uHdopmauuna o BIMK n XIK, kotopble He saBNa0TCA 3a-
rPA3HSAOLWNMN BELeCTBaMM.
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NPOMBILLNEHHOCTbIO B HE3HAYUTENbHOM [0re OTHOCUTENbHO MX COPOCOB ApyrMMy Buaamu
AeATerlbHOCTN.

Mcxoaa u3 onvcaHHbIX Bbllle KpUTEPUEB B KayecTBe BeLLeCTB, NO KOTOpbIM criegyeT
yCTaHaBnMBaTb TEXHOSOrMYeckme nokasatenu (MapkepHbIX BELLECTB) AN OueHKn cbpocos
3arpsA3HALWLMX BELWECTB B BOAHbIE 06bekTbl Npyu Aobblye yrnst NoA3eMHbIM Cnocobom, Lie-
necoobpasHo NpUHATL cnegyoLme:

- HeddTb U HePTENPOOYKTHI;

- Xeneso;

- B3BELLEHHbIe BeLLeCTBa.

B kayecTBe nHgukaTopa HeraTMBHOIO BO3AENCTBUS NPeanpusiTUiA YrofibHOW OoTpacnuv
Ha BOAHble pecypcbl (CTOYHblIE BOAbI) AOMNOSHUTENBHO MPUHAT MapKepHbIA nokasaTenb —
KncnotHocTb Boabl (pH). MNpu onpegeneHun JonycTUMOro AmanasoHa KUCHOTHOCTU BOAbI
yuuTbiBaloTCA TpeboBaHNA K KayecTBY NUTbLEBOW BoAbl [81], a Takke TpeboBaHWs K KadecTBy
cbpacbiBaeMom B BOAHble 06beKTbl BOAbI, MPUHATLIE B pAAe €BPONEeNnCcKUX CTpaH.

KOHTpONb MapKepHbIX BELLECTB MOXET MPOM3BOAMTLCA B aBTOMATUYECKOM pexunme
unu ¢ npuenedeHnem nabopatopun.

3amepbl B aBTOMATUYECKOM pEXMME MNPOU3BOAATCHA MO YCPEeOHEHHOW 3a CYTKU MUC-
nosib3oBaHus NpobooTOOpHbIX WKadoB npobe BoAbl. B aBTOMaTtM4ecKOM pexume ocy-
LLIECTBIISIETCA KOHTPOSIb MAapKEPHOIro Nokasatensa — KMCAOTHOCTM BoAbl (pH).

KOHTpOnb COOTBETCTBUS COAEPXXaHUS MapKepHbIX BewecTB B CTOYHbIX Bogax MOK B
nabopaTopHbIX YCIIOBUSX OCYLLECTBAAETCA C NepuoguyHOCTbIO, onpeneneHHON YCrnoBUaMu
KOP. Ncnonb3yeTcs Ons MapkepHbIX BeLeCTB, 3aMepbl KOTOPbIX HE MOTYT OCYLLECTBNATLCA
B aBTOMATUYECKOM peXunme B CBA3N C OCOBEHHOCTAMM MPOBEOEHUS U3MEPEHUNn U OTCYyT-
cTBMeM Heobxoanmoro obopyaosaHus. K Takmm MapkepHbIM BeLLLEeCTBaM OTHOCSTCS:

- HedPTb M HEPTENPOOYKTI;

- Xeneso;

- B3BELLEHHbIE BELeCTBa.

3.2.2.3 OTxoAabl NnpoM3BoACTBA

Mpn nogsemHon gobblve yrna Hambonblume yaenbHble nokasatenu obpasoBaHus OT-
X040B NMpMXoaaTcs Ha BMmeljalowme nopodbl. Mpy 3TOM AaHHbIe OTXOAbl ABASKOTCA HauMe-
Hee onacHbIMW BUOAMW OTXOAOB: OHM OTHOCATCA K V Kraccy onacHOCTU (MpakTUYecKu He-
onacHble 0TXoabl).

K ocTanbHbIM BMAaM OTXOAOB, (POPMUPYIOLLUXCH HA YrOfbHbIX LUAXTax, OTHOCATCS:
namnbl pTyTHbIE, PTYTHO-KBapLUEBbIE, IIOMUHECLIEHTHbIE (OTHOCATCA K | (HamBbICLLEMY) Knac-
Cy OMacHOCTU), akKyMynsaTopbl M KucroTa akkymynatopHas (Il knacc onacHocTtu), oTxoabl
mMacen n HedpTenpoayktoB (Il kKnacc onacHOCTK), a Takke OprTexHuka, 3ona u wnak (obpa-
3YIOTCA NPU CKUTaHUK Yrns B KOTENbHbLIX U MPU 3NEKTPOCBapKe), 0TXo4bl CUCTEM BOOOCHA0-
XEHUS1 1 BOOOOYMCTKM, pe3NHA M NIacTMacchbl, KOMMYHarnbHblE OTXOAbl, METasnNonoM, KOTo-
pble OTHOCATCA K ManioonacHbIM 1 HaMMeHee OnacHbIM KnaccaM OTXO40B.

YTunusaumsi onacHblX OTXOOOB MpakTU4eCKM BO BCEX Criyyasx yrnegobbiBarowmmm
npeanpusaTUsSMU He OCYLLECTBSIETCS, 3TW OTXO4bl NepefarnTcs Ana yTunMsaumm n 3axopo-
HEHNs cneumnann3npoBaHHbIM opraHusaunsam. Kpome Toro, aTm BuMAbl OTXOL4OB HE SBNAOTCA
cneumduyHbIMW ONs YroNbHOW OTpacrnu: OHU (POPMUPYIOTCH BO MHOMMX APYrnX OTpacnsax
NPOMBILLFIEHHOCTUN N 3KOHOMUYECKOW AEATENbHOCTH.
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OTxoabl MarnoonacHoro 1 HanMeHee OMacHOro KNaccoB Takke B OONbLUNHCTBE CBOEM
He ABNSTCS cneunduyHbIMK ANs YronbHOM oTpacnu. Hanpumep, 3ona u wnak obpasytTrcs
B NMPOLIECCE CXUraHUsi TBEPAOro TONMMBA B KOTEMbHbLIX, METANMNONIOM — B NPOLECcCe PeMOH-
Ta obopyaoBaHua M T. 4. B kayecTBe cneumnuyHbiX OTXO4OB paccMaTpuBalOTCA BMeELLato-
LLuMe nopoabl.

B Tabnuue 22 npencrasneHbl gaHHble 06 obpa3oBaHMM 0TX040B Mo 14 npeanpudaTu-
SIM YronbHOM NMPOMbILUNIEHHOCTU, KOTOPbIE YKa3anu COOTBETCTBYHOLME CBEeAEeHMsi B 3arnof-
HeHHbIX aHkeTax. O6beMbl 06pa3oBaHMsi OTXOO0B 3arps3HSAIOLNX BELLECTB Ha TOHHY Yrns
pas3nuyaloTCca B HECKONbKO pa3, a Hepeako Ha 2—3 nopsigka, YTo 06yCnoBneHo Kak MUcnonb-
3yeMbIMWU TEXHOMNOTMSMW MPOM3BOACTBA, Tak U FOPHO-re0fIorMYeCcKUMM YCNOBUSIMU MECTO-
poxaeHun. B cuny ogHoro atoro Bel6op Kakmx-nmbo BMOOB OTXOAOB OIS YCTAHOBMEHUS TEX-
HOMOrMYecKNx nokasaTenen HEBO3MOXEH.

3.2.2.4 MNMpoune hakTopbl BO3J/EUCTBUA

Mpounmun hbakTopamm HeraTMBHOIO BO3OENCTBUS Ha OKpYXalLy cpegy oT Aobblum
yrnga noa3eMHbIM Cnocobom ABnATCA WyM 1 Bubpaums. B Tabnuue 23 npeacraBneHbl AaH-
Hble O LYMOBOM M BMOpaUMOHHOM BO34eNCTBUM MO 15 npeanpuaTnam yrornbHOMW NPOMbILL-
NEHHOCTW, KOTOpble YyKasanu COOTBETCTBYHOLME CBEAEHWS B 3aMnoOSyIHEHHbIX aHKeTax.
B naHHOM Tabnuue He ykasaHbl cpefHue 3Ha4YeHNsa YpOBHSI BO3AENCTBUS, MOCKOSbKY pasHble
npeanpuaTus NpegocTaBunm cBeaeHns O LWyMOBOM M BUOpaLMOHHOM BO34ENCTBUN C pa3HOW
CTeneHblo AeTanmsauuu.

LLlymoBoe BO3AeNCTBME OCYLLECTBAAETCA MHOrOYMCIIEHHBIMU BUAaMuU 000pyLoBaHuS:
OypOBbIMM YCTAaHOBKaMM, BbIEMOYHO-NOIPY30YHOM TEXHUKOW, TPAHCMNOPTHBIMU CpeacTBamu
n T. 4. BubpaunoHHoe Bo3gencTeme cBA3aHo ¢ paboTon kombarHOB, BypOBbLIX YCTAHOBOK U
ApYroro ropHowaxTHoro obopygosaHuns. CHMKeHue LWyMOBOro Bo3gencransa obecneymsaeT-
CS NMPUMEHEHNEM rNyLIMTENEN LWyma, LyMmomsonaumm, 6epyll n NpOTUBOLLUYMHbIX HayLUHU-
KOB, a Takke MyTeMm orpaHuyeHus BpeMeHu npebbiBaHus B YCIOBUAX BbICOKOro wyma. CHu-
XeHue BUOpaLMOHHOIo BO3aenCTBNSA obecneynBaeTcst cpeacTBamMmu BUOPO3aLlUnThI.
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Tabnuua 20 — Bblbpochl 3arpsisHSIOLLMX BELWECTB B aTMocdepy npu Aobbiye yris noa3eMHbIM Crocobom

O6bem n/vnu macca
BbIOPOCOB 3arpsi3Hsi-

MeTaH)

EanHunupl
HaumeHoBaHue HaMeDEHUi WNcTouHukm BbiGpoCca MeToa, 04MCTKM, MOBTOPHOTO MCMOSb30BaHNS | HOLLMX BELLECTB nocne
P OYNCTKM B pacyeTe Ha
BbIMYyCK Npoaykuunn
B Tanbl TEXHOSOrn4ye-
MeTaH r/T ceora exnororie — 441,5-65379,1
CKOro rnpotecca
BC, koTenbHble arperaThl,
Yrnepoga okcng r/T A P — 18,3-1229,1
B3pbIBHbIE paboTbl
BC, koTenbHble arperaTbl
A3oTa anokeump, r/T ABsc, P ’ — 14,5-321,8
B3pbIBHbIE paboTbl
BC, koTenbHble arperaThl,
Cepbl gnokeng r/T A P — 17,1-390,8
B3pbIBHbIE paboThbl
Yrnepog (caxa) r/T ABC, koTenbHble arperaThbl — 5,7-318,5
MeponpusaTtus, npegynpexaatowme oo-
pasoBaHue Nbinu Npy 6ypoB3pbIBHbLIX pa-
MbINb HeopraHnyeckas c boTtax.
copepXXaHnem KpemMHus Bce atanbl TexHonormye- | OpolleHue.
r/T 0,001-106,0
meHee 20 %, 20—70 %, CKOro rnpouecca ObecnbinMBatoLee NpoBeTpuBaHME.
a Takke 6onee 70 % O6paboTka JOPOXHOro NONoTHA.
MbineynaenuBaHme.
MpepoTBpaLleHne apo3nu
BC, koTenbHble arperaTbl,
A30Ta okenpg r/T A P — 2,3-52,3
B3pbIBHbIE paboThbl
KepocwuH r/T ABC, koTenbHble arperaTbl — 0-8,5
Yrnesogoponbl npeaenb-
Hble C; — Cs (Mckntoyas r/T ABC, koTenbHble arperaThbl — 0-0,1
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O6vem n/unu macca
BbIOPOCOB 3arpsi3Hsi-

EaonHuubl
HanmeHoBaHue N3MEDEHMiA NcToYHMKM Bb|6poca MeTO,D, OYUCTKK, NOBTOPHOIO NCNosib3oBaHNA | IOLLKX BeLleCTB Nnocre
P OYMCTKM B pacyeTe Ha
BbIMYyCK Npoaykumn
Yrnesogopoabl npeaenb-
AopoAsl fped r/T OBC, koTenbHble arperaTbl — 0-0,4
Hble C12 — Clg
BC, koTenbHble arperarhl,
CepoBogopof r/T A P —_ <0,1
B3pbIBHbIE paboTbl
[wxenesa Tpuokcua r/T [BC, koTenbHble arperaThl — <0,1
dopmanbaerng r/T [BC, koTenbHble arperaThbl — <0,1
BeHaunH (HepTAHON, Mano-
CEPHUCTLIN B NepecyeTe Ha r/T OBC, koTenbHble arperaTbl — <0,1
yrnepon)
YrnesogopoAabl npeaenbs-
AOPOALI MPeA r/T [BC, koTenbHble arperaThl — <0,1
Hble Cg — Cqg
MeTunbeHson (tonyon) r/T [BC, koTenbHble arperaTbl — <0,1
MapraHey, n ero coeauHe-
vap n a r/T [BC, koTenbHble arperaTbl — <0,1
Megpb, okcua meaun, Cynb-
dat meau, xnopug meam r/T [BC, koTenbHble arperaThl — <0,1
(B nepecyeTe Ha meab)
dTopuabl rasoobpasHble
prA P r/T [BC, koTenbHble arperaTbl — <0,1
(B nepecyeTte Ha ¢TOpP)
Bbenson r/T [BC, koTenbHble arperaTthl — <0,1
AmuneHsbl (cmecb nsome-
( r/T [BC, koTenbHble arperaThl — <0,1
poB)
dTOPUCTLIN BOOOPOA, pac-
P AOPOA, P r/T ABC, koTenbHble arperaThl — <0,1

TBOpPUMbIE pTOPUAbI
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O6bem u/vnn macca
QLI BbIOPOCOB 3arpsi3Hsi-
HanmeHoBaHue I/I3MepeHI/Il7I NcToYHUKM Bb|6poca MeTO,D, OYUCTKK, NOBTOPHOIO NCNosib3oBaHNA | IOLLKX BeLleCTB Nnocre
OYMCTKM B pacyeTe Ha
BbIMYyCK Npoaykumn
OumeTnndeHson (kcunon) r/T OBC, koTenbHble arperaTbl — <0,1
Xpom (Cr ®) r/T [BC, koTenbHble arperaTbl — <0,1
OTunbeHson (ctmupon) r/T [BC, koTenbHble arperaThl — <0,1
beHsannpeH r/T [BC, koTenbHble arperaThl — <0,1
CepHas kucnota r/T [BC, koTenbHble arperaTbl — <0,1
BaHagusa natnokucb r/T [BC, koTenbHble arperaTbl — <0,1
CBuHeL 1 ero coeguHeHus,
KpoMe TeTpasTUNCBMHLA r/T ABC, koTenbHble arperaThbl — <0,1
(B nepecyeTe Ha cBUHeL)

H/O — HeT AaHHbIX.

* — [OaHHble npeacTaBneHsbl No 1 aHkeTe.

Tabnuuya 21 — CHpochl 3arpA3HAOLLNX BeLecTB B BOAHbIEe 06beKTbI Npu AobbIYe yriis noa3eMHbIM cnocobom

O6bem n/unn macca copo-
HanpaeneHune cbpo-
o MeTon 04nCTKM, no- COB 3arpsI3HSOLLNX Be-
EanHnubl coB (B BOAHbIN
HanmeHoBaHue - NcTouHnkm cbpoca BTOPHOIO UCMONb30- |  LLIECTB MOCMe O4YUCTKA B
N3MepeHUn 0GBEKT, B CUCTEMBI
BaHuUSA pacyeTe Ha BbIMyCK NPOAYK-
KaHanusauum)
umn
Bce aTanbl TEXHONOIMMYeCKoro -
dTopua-aHNoH r/T B BoAHbIN 0OBEKT H/A 626,5 *
npouecca
CynbdaT-aHnoH Bce aTanbl TEXHONOIMMYeCKOro .
yne r/T B BOoAHbIN 0OBEKT H/A 4,2-634,7
(cynbdpathl) npotecca
Xnopua-aHMoH Bce atanbl TEXHONMOrMYeckoro .
PIA /T B BogHbIN 06BbEKT H/Q 2,1-283,3
(xnopugbt) npouecca
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HanpasneHune cbpo-

MeToa o4ncTku, no-

O6bem n/unm macca cbpo-
COB 3arpsi3HsIIOLLNX Be-

EaonHuubl COB (B BOAHbIN
HanmeHoBaHue o NCcTOYHMKM c6poca BTOPHOIo UCMOJ1b30- LecTB nocrie O4MNCTKAN B
n3mMepeHnn 06'beKT, B CUCTEMDbI
BaHUSA pacyeTe Ha BbINyCK NpoayK-
KaHanusauun)
umun
Brnonornyeckas
Bce aTanbl TEXHONOrMYEeCKOro -
HuTpaTt-aHnoH r/T npoLecca B BOAHbIN OOBEKT | OYUCTKA, XUMUYe- 0-833,7
P cKoe ocaxaeHue
OcBeTneHue,
npeaBapuTenbHoe
B3BelleHHblE Be- Bce aTanbl TEXHONOrMYECKOro o
r/T B BoAHbIN 0OBEKT oTCTauBaHue, 3,1-147,0
LecTea npouecca
dnoTtauus, uono-
rmyeckasi oumcTka
Bce aTanbl TEXHONOIrMYeCcKoro -
BIMK nonH. r/T B BOAHbIN 0OBEKT H/O 0,3-62,5
npotecca
Buonornyeckas
. Bce aTanbl TEXHONOrMYECKOro . OYUCTKA, XUMUn4ye-
A30T aMMOHWUWHbIN r/T B BoAHbIN 0OBEKT 0,1-3,3
npouecca CKoe ocaxaeHue,
copbums
Bce aTanbl TEXHONOIrMYeCcKoro . O3soHunpoBaHue,
XKeneso r/T B BoAHbIN 0OBEKT P 0-3,5
npoecca aspauus, copbuus
Buonornyeckas
Bce aTanbl TEXHONOrMYeCKOro -
HuTpuT-aHnoH r/T npoLecca B BOAHbIN OOBEKT | OYUCTKA, XUMUYe- 0-1,7
P CKoe ocaxaeHune
OcBeTneHue,
HedTenpoaykrbl Bce aTanbl TEXHONOrMYeckoro .
r/T B BoAHbIV 06beKT | donoTaums, dunb- 0-1,0
(HedTb) npouecca
Tpaums
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HanpasneHune cbpo-

MeToa o4ncTku, no-

O6bem n/unm macca cbpo-
COB 3arpsi3HsIIOLLNX Be-

EaonHuubl COB (B BOAHbIN
HanmeHoBaHue o NcToYHMKM c6poca BTOPHOIo UCMOJ1b30- LecTB nocrie O4MNCTKAN B
n3mMepeHnn 06'beKT, B CUCTEMDbI
BaHWs pacyeTe Ha BbINyCK NpoayK-
KaHanusauun)
umun
Brnonornyeckas
docaTbl (N0 Bce aTtanbl TeXHONOrM4eckoro y
r/T B BOAHbIN OOBEKT | OYUCTKA, XUMUYe- <0,1
docdopy) npouecca
CKoe ocaxaeHue
Bce atanbl TEXHONMOrMYeckoro . O3soHunpoBaHue,
MapraHey, r/T B BogHbIN 06BEKT P 0-0,1
npouecca aspaumsa, copbumsa
ACIAB (aHuWoH-
Hble CUHTETUYE-
Bce atanbl TEXHONOrM4eckoro . dnotayms,
CKME NOBEPXHOCT- r/T B BOAHbIN 0OBEKT <0,1
npouecca copbuus
HO-aKTUBHbIE Be-
LecTBa)
Bce aTanbl TEXHONMOrMYecKoro -
LUnHk r/T B BogHbIN 06BbEKT H/Q <0,1
npouecca
Bce aTanbl TEXHONMOrMYEeCKoro -
Hukenb r/T B BoAHbIN OOBEKT H/O <0,1
npouecca
Bce aTanbl TEXHONOrMYeckoro -
KCI1AB r/T B BoAHbIN OOBEKT H/O <0,1
npouecca
Bce atanbl TEXHONMOrMYecKoro .
Menb r/T B BogHbIN 06BEKT H/Q <0,1
npouecca
Brnonormnyeckas
deHon, rmgpok- Bce aTanbl TEXHONOrMYeckoro .
/T B BoOHbIN OOBEKT | O4YMCTKA, XMMUYe- <0,1
cnbeHson npouecca
CKoe ocaxageHune
Bce atanbl TEXHONMOrMYeckoro -
CsuHel, /T B BogHbIN 06BbEKT H/Q <0,1

npouecca
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HanpasneHune cbpo-

MeToa o4ncTku, no-

O6bem n/unm macca cbpo-
COB 3arpsi3HsIIOLLNX Be-

EanHunupl coB (B BOAOHbI
HaumeHoBaHue . NcTouHmkm cbpoca BTOPHOrO UCMOMb30- |  LLIECTB MOCMe OYUCTKA B
N3MepeHni 0ObEKT, B CUCTEMBI
BaHUSA pacyeTe Ha BbINyCK NPOAYK-

KaHanusauun)

unm

Bce atanbl TeEXHONOrMYeckoro -
XIMK r/T B BoAHbIN 0OBEKT H/O <0,1

npotiecca

* D,aHHbIe npegcrtasrieHbl No 1 aHkeTe.

H/O — HeT AaHHbIX.

Tabnuuya 22 — OTxogbl NpoM3BoAcTBa U NoTpebneHus npu gobblye yrna Nog3eMHbIM CNocobom

O6bem n/unm macca
0bpa3oBaHus OTX0-
Knacc EannHunupl MeTtog ouncTku,
HanmeHoBaHune - [0B [0 OYNCTKHK NcTouHmkn obpasoBaHus
OMNnacCHOCTHU n3mMepeHnn NOBTOPHOIo NUCnosib3oBaHUA
B pacyeTe Ha TOHHY
npoaykuum
Nepepava Ha yTunmsayuto romn
Bmewatowme nopo- Bce atanbl TexHonorn4ye- PeA y Lo APy
Vv Kr/T 2,9-307,4 opraHmsauun (onsi BTOPUYHOIo
bl CKOro npouecca
NCnonb30BaHns)
OTxoabl cuctem Mepenaya Ha yTunuaaumo gpyrov
BOOOCHaOXeHna 1 \/ r/T 0,1-75654,1 OuyuncTKa CTOYHbIX BO opraHusauun ons BTOPUYHOIo Uc-
BOJOOYMCTKHN Nonb30BaHUSA
Cxuranmne yrns 8 koTere- MNepenayva Ha yTunmusaunio gpyrom
3ona n wnak V-V r/T 120,7-8477,6 HbIX arperartax, af1eKTpo- P y Py
opraHmsauuu
cBapka
PasnunyHble Bcnomora- lNepepava Ha yTunmaayuo romn
[lpeBecHble oTXoAab! PeA y HAIo APy
U Gvmara V-V r/T 0-1140,7 TenbHble 3Tanbl TEXHOJIO- opraHusauun (415 BTOPUYHOro
y rmyeckoro npouecca NCrnonb30BaHUS)
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O6bem u/unm macca
obpa3oBaHus OTXo-
Knacc EonHnubl MeToa o4ncTKy,
HanmeHoBaHune - [0B 10 OYNCTKK NcTouHmkn obpasoBaHus
OMNacHOCTU n3mMepeHnn NOBTOPHOIo UCnoJib3oBaHNA
B pacyeTe Ha TOHHY
NpoAyKuMn
lMNepepnaya Ha yTunmnsaumio ron
PaanuuHbie scromora- o) fa:lmaumm {I’J‘IaBHbII\L/lI o6ﬂ§:¥om
MeTannonom V-V r/T 7,9-2156,1 TenbHble 3Tanbl TEXHOJSO- P N P ’
ANs1 BTOPUYHOM BbINnaBkn meTarn-
rmyeckoro npowecca
nos.)
KoMMyHanbHble OT- Mycop oducHbIx 1 6eiTo- | lNepenaya CTOPOHHEN opraHn3a-
y V-V i 12,1-482,6 yeop o® ) PeA P P
xoabl BbIX MOMeLLEeHNI LUK Ha 3axXOpoHeHWe
PesnHa v nnacrt- VRY o 0-200.7 Bce atanbl TexHonornye- | [Nepefaya Ha yTunmMsauuo gpyrou
Maccsbl ’ CKOro npouwecca opraHusaumm
Mepenava Ha yTunusaumo gpyrom
Bce atanbl TexHonornye- | opraHusauuu (rnasHbIM 06pasom,
Mpouee n-v r/T 0-150,6 P L ( P
CKOro npouecca Ans nepepaboTkn nnm 3axopoHe-
HUS Ha NONUroHax)
3ameHa macen npu aKc- .
[Mepepada cTOpOHHEN OpraHu3a-
OTxoagbl macen u nnyatauun obopyagoBaHus,
" r/T 1,9-48,6 UM o519 BTOPUYHOIO UCMNosb30Ba-
HedTenpoayKTOB TpaHcnopTa U ropHo- s
LaxTHoro obopyaoBaHus
AKKyMynaTopbl 1 Mepenaya Ha yTunuaaumio ron
yMy P Bce aTtanbl TexHonornye- PeA y Lo APy
Knucrnota akkymyns- -1V r/T 0-48,1 opraHusauuu (rmaBHbIM 06pa3om,
CKOro rnpovecca
TOpHas Ans nepepaboTkn)
Mycop oducHbIx nomelle- | lNepegada Ha yTunmnsawmio roun
OprrexHuka Y r/T 0-0,2 yeop ogp y " PeA y Hio APy
HUI opraHusauuu
Jlamnbl pTyTHBIE, -
lMepepaya Ha yTunusaumo gpyrov
PTYTHO-KBapueBble, r/T 0-1,1 3ameHa namn oceeLleHns
opraHusauuu
NIOMUHECLEHTHbIE
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Tabnuuya 23 — lNpoyne hakTopbl BO3AENCTBUS

YpoBeHb BO3OENCTBUSA

CTaHKK

EavHuubl | 0O CHWXeHUst B pacyeTe Ha 5 MeTopn CHUXeHNS YPOBHS! BO3aei-
HanveHoBaHune . NcTouyHnK Bo3gencTeud
M3MEpPEHUn | TOHHY NpoayKuMm (Unu no- cTBUS
CTOSIHHbIN YPOBEHb)
OuncTtHom KoMbaliH, rmaBHbIA KOHBEN-
ep, aneKkTponoess, NeHTOYHbI KOHBEW-
MpumeHeHne cpeacTs UHANBK-
ep, HacocHoe obopynoBaHue, nepe- .
Wym nb 0-102 AyanbHOU 3aLuThbl, 3aLUTHbIX
rpyxatenu, BEHTUISLNOHHbIE YCTaHOB-
CpefCTB AN opraHoB cnyxa
Kn, opobunkun, ceapoyHoe obopynosa-
Hue
Mcnonb3oBaHue npotmeBoBnbpa-
Mpoxoayeckun kombarH, bypoBble MOHHbIX 3aLLUUTHBIX CPEOCTB,
Bubpaums nb 0-135 poxoA yp 4 W PeA

cpeacTB UHAMBUAYaNbHOWM 3a-
LTI
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3.3 JoOblva yrns OTKpbITbIM CNOCOOOM

3.3.1 MatepumanbHbIi U 3HepreTu4ecknm 6anaHc

Mpn pobblye yrns OTKPbITbIM CNOCOBOM LUMPOKO MUCMNONb3YTCA MaTepuarbHble pe-
cypchbl (Boga) u aHepropecypchbl (9NeKTpoaHeprns, HepTenpoayKTbl U T. 4.).

Mpn nogrotoBke cnpaBodHvka HOT Gbinn nomnyveHbl 3anofiHEHHble aHKeTbl OT 38
npeanpusiTUA YronbHON NPOMBbILLFIEHHOCTU, OCYLLECTBNAOLWMX A0ObIYY YrNs OTKPbITbIM CNO-
cobom. B peBatn n3 atmux 38 aHKeT AaHHble O NOTpebneHnn maTepuanbHbIX U dHepreTude-
CKMX PEeCypcoB yKa3aHbl He Obinu.

N3 aTnx 29 ocTtaBlwumnxcs npegnpusaTmn YeTblpe COBMeELLaT OeATENbHOCTb N0 OTKPbI-
Ton fobblye yrns ¢ AesATenbHOCTbI0 MO oboralleHuto yrms, a ewe 0gHO — Kak AesTerbHO-
CTbiO NO oBorawleHunto, Tak U ¢ AeaTeNbHOCTbIO NO noa3eMHon Aobblye yrnda. U3 aTux nartu
npeanpusaTMi ABa NpeacTaBunu faHHble B pa3buBke Mo [aHHbIM dTanaMm npous3BoAcTBa
(B TOM Yncne npeanpuaTue, ocyllecTBhsowee Nog3eMHyo, OTKPbITy0 40oObiy 1 oborale-
HWe), oCTaBLUIMECS TPU — TOSbKO B CyMMe. TeM He MeHee BCce 3TW NATb NPeanpuUsiTUn pac-
CMOTpEHbI B JaHHOM pa3aerne, NocKosbKy fobbida yrns TpebyeT ropa3no 6onblie aHepreTu-
YeCKNX PecypcoB 1 CBeXxen BoAbl, YeM oboralleHne (4To NoATBepXKAaeTCsl AaHHbIMW 3anos-
HEHHbIX aHKET).

[aHHble MO ncnonb3oBaHM 0BOPOTHOW BOAbl HE PAaCCMOTPEHbI B AAHHOM pasgene,
MOCKOSbKY OHM YKa3aHbl TOSIbKO YeTbipbMS NpeanpusaTUsSMu, ABa M3 KOTOPbIX COBMeELLatoT
AeaTenbHOCTb No A06bl4e 1 oboralleHuto yris U Npu 3TOM He NPeaoCcTaBuUnM AaHHbIE Mo no-
TpebneHuto pecypcos B pa3bueke No Bugam AesTenbHOCTH.

HekoTopble gaHHble M3 3anofHEHHbIX aHKET MO NOTPebNeHnIo pecypcoB xapakTepu-
3yl0TCA onpeaeneHHbiMn aedektamn. B HEKOTOPbIX aHKeTax OTCYTCTBYKT AaHHble O Mo-
TpebneHnn Tex Unn NHbIX BUAOB pecypcoB. B page aHkeT AaHHble npeacTaBneHbl He B TOM
pa3MepHOCTH, YTO Obina ykasaHa B wabnoHe Tabnuubl. 1o aTon M psgy OpyrMx NPUYMH
8 HabopoB 3Ha4YeHU BbINM OTOPOLLIEHBI KaK CTaTUCTUYECKM HEAOCTOBEPHLIE.

Taknum o6pasom, gaHHble 0 NOTPEBNEHNN SNEKTPOIHEPINN UMEKOTCS MO 22 Npeanpus-
TVMAM, OaHHble O noTpebneHuu TonnuMea — no 21 NpeanpuaTuio, AaHHble O NoTpebneHuu
cBexen Bogbl — no 10 npeanpusaTusam.

Pacxon maTepuanoB 1 3HepropecypcoB Ha TOHHY TOBApPHOro yrns W, Kak creacrteue,
KONmMyecTBO BbIOpOCOB, COPOCOB M 06pa3yoLLMXCS OTXOAOB, 3aBUCUT KaK OT MPUHATON TeXx-
HONOMMN NPOMN3BOACTBA, Tak M OT FOPHO-FEONOMMYECKMUX YCITOBUIN MECTOPOXOEHUS.

B cBA3n ¢ 9TMM yaenbHble pacxogHble nokasatenu no marepuanam u aHepropecyp-
caMm (Ha TOHHY yrng), notpebnsaembiM Npy 4obbiye yrna OTKPbITbIM CNOCOBOM, MOryT pasnu-
4YaTbCs Ha HECKONbKO nopsakos. B Tabnuue 24 npeacraBneHbl MUHUMArbHbIE U MakCUMarnb-
Hble yaerbHble pacxogHble nokasaTenu o noTpebneHnn pecypcos.

Tabnuuya 24 — Pacxoa Cbipbd, MaTtepmanos U SHEPropecypcoB

. Pacxog Ha 1 T npoaykumm
HanmeHoBaHne EAnHMULI nsmepeHnin - -
MWHUManbHbIV MaKCUMarnbHbI
OnNeKTpoaHeprms KBT-u/T 0,4 28,4
Ceexasi Boga Mo/T 0,005 0,06
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5 Pacxoa Ha 1 T npoaykumm
HanmeHoBaHue EAMHMUEI n3mMepeHunii - -
MUHUMaIbHbIN MaKCUMasibHbIN
Tonnueo Tycn. T./1 0,0002 0,005

3.3.2 XapaKkTepucTuka aMmmccumn
3.3.2.1 BbIbpochl 3arpA3HAOLWMX BewecTB B atTMmocdepy

Mpn coctaBneHun cnpaBoyHuka HAOT Obinv nonyyeHbl 3anofiHeHHble aHKkeTbl OT 38
npeanpusiTUA YronbHON NPOMBbILLSIEHHOCTU, OCYLLECTBNAOLWMX A0ObIYY YrNs OTKPbITbIM CNO-
cobom. B aHkeTe oT ABYX npeanpusiTui n3 atux 27 He Obinn ykasaHbl aHHble Bbibpocax 3a-
rPA3HAOLNX BeLLeCTB B aTMOCdepy.

M3 octaBwmxca 36 npeanpuaTnini Tpu COBMELLAT AEATENbHOCTb MO OTKPbITOM A06bI-
Yye yrns ¢ AeATeNbHOCTbI0 NO ObOoralleHuo yrms, a elle ogHO — Kak C AeATeNbHOCTbIo Mo
oborallieHno, Tak U C OeATeNbHOCTLIO MO noasemMHon aobbive yrnsa. [Npy 3ToM B aHkeTax,
NOCTYMNMUBLUMX OT 3TUX NPeanpuUsaTUiA, aHHble O BbIbpocax He pa3buTbl No aTanam nNpou3Boa-
ctBa. B cBA3M ¢ aTUM nNpegnpusTue, ocyllecTBnsioWee MOA3EMHYIO, OTKPbITY0 00ObIYMY M
oboralleHue, fanee He paccmaTtpuBanocb. Hanpotus, npeanpuaTus, ocyllecTensowme oT-
KpbITYt0 000bIby yris n ero oborawieHue, y4ntbiBanucb nNpy cCoCTaBneHnn AaHHOro pasaena,
NOCKOSbKY NPW OTKPbITON 00blve yrns dopmupyeTtcsa ropasgo 6onblle BbIOGpocoB 3arpsas-
HAIOLLMX BeLeCTB, YeM npu ero oboraweHun (YTo noaTBepXaaeTcs AaHHbIMWU 3anoSTHEHHbIX
aHKeT).

PasnuyHble npeanpusaTusa npeacTaBunn gaHHble O BblIbpocax C pasHOM CTeneHblo fe-
Tanusauuu. JTO CBA3AHO C TEM, YTO OCHOBHOE TEeXHosiormyeckoe obopyaoBaHMe Ha yrosb-
HbIX pa3pes3ax ABnaeTcs MOBUIbHbLIM, @ He CTaUMOHAPHbIM, U NOTOMY BbIOPOCHI 3arpsA3HsLo-
LWMX BewecTB B OOMbLIMHCTBE CriyvyaeB sIBASKOTCA HeopraHu3oBaHHbIMWU. LleHTpanu3oBaH-
Hble CUCTEMbl BO3OYXOOUYUCTKM Ha YrofbHbIX pa3pe3ax OTCYTCTBYIOT, OMMCTKA BO3Ayxa OCYy-
LLIeCTBNSAETCH YCTaHOBKaMu1, JENCTBYOLWUMU B TECHOM CBSA3WN C OCHOBHbIM TEXHONOMMYEeCKUM
obopynoBaHmem (cm. 2.2.7.1). OueHka 06beMOB BLIOPOCOB OCYLLECTBMAAETCA pacYETHbIM
mMeToaoM. B cBsaA3mn ¢ aTum 13 npegnpusaTvi ykasanu TONbKO AaHHble O CyMME BbIOPOCOB MO
BCEMY TexHomnormyeckomy npoueccy. OctanbHble 22 nNpeanpuatus ykasanu AaHHble O Bbl-
Opocax B pa3bumBke No atanam TexHonormyeckoro npouecca. OgHako NATb NPeanpuaTUn n3
3TUX 22 yKasanu AaHHble N1Lb Mo OTAENbHbIM 3Tanam TEXHONOMMYeCKoro npoLecca.

B cBs3nM ¢ aTuM cHadvana O6yayT pacCMOTPEHbl JaHHble O BblOpocax 3arpA3HSALLINX
BELLECTB MO TEXHOMOMMYECKOMY MpoLeccy B LiEeNIoM (Ha ocHoBaHMM AaHHbiX 30 npeanpuvs-
). 3atem OyayT npeacTaBneHbl arperMpoBaHHble AaHHble O BbiOGpocax No OTAENbHbIM
3Tanam TEXHOMOrMYECKoro npolecca (Ha OCHOBaHWW AaHHbIX 22 NpeanpusaTun).

B nony4yeHHbIx aHkeTax ObiNn NpeacTaBneHbl AaHHble MO Bbibpocam 43 3arpAsHsito-
lWnx BewlecTB. 3 HUX NATb BeLwecTB Adanee He pacCMaTpuBanucCb, NMOCKOSbKY OHW npefn-
CTaBnaT cobor noasuabl Nblfiv HEOPraHUYECKOW.

[aHHble 0 Bblbpocax 38 3arpsAsHAKLWMX BELLECTB B LESIOM MO TEXHONOrM4Yeckomy
npoueccy (Ha ocHoBaHun faHHbiX 30 NpegnpuaTui) ykasaHbl B Tabnuue 25. YaenbHble Bbl-
OpoChbl 3arpsA3HAILWNX BELLECTB Ha TOHHY TOBapHOro YrNns pasnuMyalrTcs B HECKOSIbKO pas,
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4YTO 0BYCNOBMEHO Kak UCNOSIb3yeMbIMU TEXHOMOMMAMM MPOM3BOACTBA, TakK U CUITbHO 3aBUCUT
OT FOPHO-reoNIorMYeCcKnX YCnoBUin MECTOPOXKAEHMS.

[aHHble 0 BbIBpocax 3arpasHALLMX BELLECTB B aTMocdepy npu fobblye yrns oTKpbi-
TbiM cnocobom npeacTaBneHsl B Tabnuue 26.

M3 38 3arpsasHsaoLWLINX BELLIECTB TONbKO 7 3apernctpupoBaHbl B Beibpocax Ha 20 n 6o-
nee npeanpuatnax n3 30 pacCMOTPEHHbIX (T. €. KaKk MMHUMYM Ha 2/3 npeanpuaTnin) — aTto
HeopraHuyeckas nbliflb, OKCUA yrnepoaa, AMOKCUMA a3oTa, AMOKCUA cepbl, OKeua asoTa, caxa,
KEPOCWUH.

M3 aTnx BeLLeCcTB TOSbKO HeopraHuveckasi nbiflb (OPMUPYETCA HEMNOCPEACTBEHHO B
xofe TexHonornmyeckoro npouecca. Caxa, KEpOCUH U OKCUAbl ABASKOTCSA NPoayKTaMu cropa-
HUA ABUraTenen BHYTPEHHEro CropaHmnsa 1 KOTENbHbIX arperatoB, MOTOMY He MOryT ObiTb OT-
HeceHbl K MapkepHbIM BellecTBaMm (cM. 2.2.7.1). Ncxoasa M3 aTUX KpUTEPUEB, MapKepHbIM
BELLECTBOM Npwu oLEeHKe BbIOpocoB B atmocdepy OT J00bI4M Yriis OTKPbITbIM cnocobom npu-
3HaeTCs Nblflb HEOPraHNn4eckasl.

KoHTponb cogepxaHns MapKepHbIX BELLECTB B Bbibpocax Ha cootBeTcTBue MK ocy-
LLIECTBNSIETCA C NEPUOANYHOCTBIO, onpeneneHHon ycnosuamm KOP. PekomeHngyetca npoBo-
ANTb 3amMepbl BbIOPOCOB HEOPraHMYEeCKOW Mblfi B KOHTPOSbHbIX TOYKaX Ha rpaHvue caHu-
TapHO-3aLMTHbIX 30H (ONPeaensaTcst NPOEKTOM) B aBTOMAaTUYECKOM peXMME MO yCpeaHeH-
HOW 3a cyTku npobe. 3HayeHue cpegHecyToyHon MK B3BeleHHbIX BeLLecTB, B KOTOpble
BKIIOYaEeTCst HeopraHuyeckas nbinb, coctasnsieT 0,15 mr/m3, 3HaueHne MakcumanbHol paso-
ot MOK - 0,5 mr/m® [80].

CTpykTypa BbIGBPOCOB MO aTanaMm TEeXHOMOrMYeckoro npolecca CyLwecTBEeHHO pasnu-
YyaeTca mexay npeanpusatuamu. [ona 6ypoB3pbiBHbIX paboT B CTPYKType BbIOPOCOB MOXET
nameHateca ot 0,001 % po 52 %, BbleMOYHO-MOrpy304HbIX pabotr — oT 0,4 % no 64 %,
TPaHCMOPTUPOBKM FOpHOM Maccbl — oT 5 % no 58 %, cknaguposaHusa yrna — ot 0,3 % go
20 %, cknagmpoBaHus otxogoB — OT 4 % 0o 69 %. NogobHble pasnuunsi cBA3aHbl C UC-
Nnonb3yembIiMK TexXHonorsamMn. Hanpumep, npMMeHeHne rmapaBMyeckoro paspyLUueHms rop-
HOW Maccbl NO3BOSISIET CHU3UTbL BbIOPOCHI Ha 3Tane NOArOTOBKW FOPHbIX NOPOo4, NPUMEHEHME
KEene3HoOoPOXXHOro TpaHCcnopTa — Ha 3Tane TPaHCNOPTUPOBKN ropHON macchl U T. . OgHa-
KO MpUMeEHeHne TexHomnornmm, obecneymBaroLLmMx HU3KME BbIOPOCHI B aTMocdepy, orpaHuyu-
BaeTCHa psgoOM MPUYMH: POCTOM COPOCOB 3arpsi3HEHHbIX CTOYHbIX BOA (B OTHOLLEHUWU ruapas-
NINYECKOro paspyLLUEeHUs TOPHOW Macchbl), BbICOKMMU KanuTanbHbIMW 3aTpatamMmn (B OTHOLLUe-
HUW XEeNe3HO40POXHOro TpaHcnopTa).

MoXHO BMAETb, YTO Mbiflb HEOPraHU4yecKast SBMSEeTCS OCHOBHbIM 3arpsi3HAIOLINM Be-
LLIeCTBOM Ha 4 13 6 aTanax TEXHOMNOMMYECKOro npoLecca, ewe Ha 0OAHOM 3Tane OHa HeCKosb-
KO ycTynaeT okcupgy yrnepoga. HeopraHmnyeckas nbiflb OTCYTCTBYET B BblIOpocax nulb Ha
aTane BOAOOTNMBA M BOAOOTBOAA, rAe 00beM SMUCCUN 3arpA3HSOLMX BELLECTB KpanHe HU-
30K. OTO NoATBepXKaaeT BbIOOp HEOPraHMYECKOW Nbifv B KAYECTBE MapKkepHOro BeLecTBa.

Tabnuuya 25 — Beibpockl 3arpAsHAOLWLMX BEWECTB B aTMocdepy npu fobbide yrna
OTKpbITbIM CNOCOB6OM NO 3Tanam TeXHOMOrMYecKoro npowecca

Macca BbIGpocoB 3arpsi3Hs-
lOLLIMX BELLEeCTB nocne
OYMCTKM B pacyeTe
Ha BbINYCK NPOAYKUMM, /T

HavnmeHoBaHune

BypoB3apbiBHbIE paboThI
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HanmeHoBaHue

Macca BbIGpoCcoB 3arpsi3Hsi-
tOLLMX BELLECTB Nocne
OYMCTKM B pacyeTe
Ha BbINyCK NpoayKumu, r/T

Yrnepopaa okenpg 0,6-310,5
MbinNb HeopraHu4veckas ¢ cogepxaHnem KpemHus meHee 20 %, 0-362.2
20 % — 70 %, a Takxke 6onee 70 % ’
A3oTa gunokcug 1,1-54,9
A3o0Ta okeng 0,2-9,1
Cepbl gnokeng 0,1-50,4
Yrnepog (caxa) 0-10,3
KepocuH 0-5,9
CepoBogopog 0-1,9
Yrnesogopoabl npeaenbHole C; — Cs (MCKNoYasa meTaH) <0,1*
beH3unH <0,1*
Yrnesogopoabl npegesibHble Ci; — Cog 0-0,4
Yrnesogopoabl npeaesnbHble Cg — Cqg <0,1*
[wxenesa Tpuokcua 0-0,2
dopmanbaerng 0-0,1
MeTunbeHson (tTonyon) <0,1
OumeTnndeHson (kcunon) <0,1
BeHson <0,1*
dTOpPUCTLIN BOOOPOA, pacTBOpUMble hTOpUAbI <0,1
MapraHey, n ero coeguHeHus <0,1
dTopmabl rasoobpasHbie (B nepecyeTe Ha Top) <0,1
OT1unbeHson (ctmpon) <0,1*
Xpom (Cr®") <0,1*
CsuHey, <0,1*
CepHas kucnota <0,1*
BeHsannpeH <0,1
BbleMo4HO-norpy3oyHbie paboTbl
MbinNb HeopraHu4yeckas ¢ cogepxaHnem KpemHus meHee 20 %, 02-163.8
20% — 70 %, a Takke 6onee 70 % ’ ’
Yrnepoaa okeng 0,3-10,5
A30Ta anokena 0,2-8,4
KepocuH 0,1-11,4
Yrnepog (caxa) 0-2,2
Cepbl gnokeng, 0-2,6
A30Ta okeup 0-1,4
Yrnesogopoabl npegensbHble Ci; — Cig 0,2*
CepoBogopog <0,1*
TpaHcnopTUpOBKa ropHOM Macchl
A30Ta anokecug, 55,2-412,4
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OkoHuyaHue mabnuuybi 25

HanmeHoBaHue

Macca BbIGpoCcoB 3arpsi3Hsi-
tOLLMX BELLECTB Nocne
OYMCTKM B pacyeTe
Ha BbINyCK NpoayKumu, r/T

Yrnepopaa okenpg 34,2-167
A3soTa okemg 67 *
MbinNb HeopraHu4veckas ¢ cogepxaHnem Kkpemuus meHee 20 %, 21-179 8
20% — 70 %, a Takke 6onee 70 % ’ ’
Cepbl gnokeng 2-114,3
Yrnesogopogbl npegesibHble Ci; — Chg 225*
KepocuH 5,5-34,1
Yrnepop (caxa) 1,8-15,9
CknagupoBaHue yrns
MbINb HeopraHnyeckasa ¢ cogepxaHnem KpeMHus meHee 20 %, 0.4-60.3
20% — 70 %, a Takke 6onee 70 % ’ '
Yrnepopaa okeng 11,9~
KepocuH 10,4 *
A30Ta anokena 8,1*
Cepbl anokeng, 6*
Yrnepog (caxa) 2,3*
A3oTa okenpg 1,3*
CknagupoBaHue 0TX040B NPOM3BOACTBA
MbinNb HeopraHu4deckas ¢ cogepxaHnem kpemHus meHee 20 %, 02-318.9
20 % — 70 %, a Takxe 6onee 70 % ’ ’
Yrnepopaa okcunpg 0,2-14
KepocuH 0,1-15,2
A30Ta anokeua 0-8
Yrnepog (caxa) 0-3,1
Cepbl gnokeng, 0-3,1
A3oTa okenpg 0-1,8
Bopoootnue n BogooTeos
MeTtaH <0,1*
AMMKMaK <0,1*
A3oTa anokeng <0,1*
A30Ta okcup, <0,1*
CepoBogopoa <0,1*
dopmanbaerng <0,1*

* [lnanasoH 3Ha4YeHnN OTCYTCTBYET, TaK KaK AaHHble npeacrtaBri€Hbl No 1 aHkeTe.
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3.3.2.2 CopocChbI 3arpA3HAIOWMX BELeCcTB B BOAHbIE 00 BLEKTbI

B npouecce obblum yrnst OTKpbITbIM CNOCOOOM, (hOpMUPYIOTCA ABa TUMa CTOYHbIX
BOJ: KapbepHble (popMUpytOTCS HEMOCPEACTBEHHO Ha 3Tanax NpPouM3BOACTBEHHOro npouec-
ca) N X03ANCTBEHHO-ObITOBbIE ((POPMUPYHOTCS B aAMUHUCTPATUBHO-ObITOBbIX KOpMycax).

dopMmpoBaHNe 3arps3HEHHbIX CTOYHbIX BOA OCYLLECTBSETCA MPaKTUYECKN Ha BCEX
aTanax TEXHOSIOrMYecKoro npouecca Aobblun yrnst OTKpbITbiIM crnocobomM. Ouuctka 3arpsis-
HEHHbIX CTOYHbIX BOL OCYLUECTBISIETCA HaA LEHTparnbHbIX OYUCTHBIX COOPYXEHMUSX
(cm. 2.2.7.2).

Mpn coctaBneHun cnpasoyvHnka HOT 6binn nonydeHbl 3anofiHeHHbIE aHKeTbl OT 38
npeanpusiTUA YronbHON NPOMBbILLFIEHHOCTU, OCYLLECTBNAOLWMX A0ObIYY YrNs OTKPbITbIM CNo-
cobom. B aHkeTe OT YeTbipex npeanpusaTi n3 atux 38 He GbINKM yka3aHbl JaHHble O cbpocax
3arpsI3HALLMX BELLLECTB B BOAHbIE OO BbEKThI.

M3 ocTaBwuxca 34 npeanpusiTuim ceMb COBMELLAKOT AEATENbHOCTb MO OTKPbLITOM A0-
Oblye yrnsa ¢ 4esaTenbHOCTbI0 NO 06oralleHunio yrns, a ewe 0gHO — Kak C AeATENbHOCTbLIO Mo
oborallieHnto, Tak U C OEeATENbHOCTLIO N0 noasemMHon gobbive yrna. [Npyn 3TOM B aHKeTax,
NOCTYNMBLUMX OT 3TUX NPeanpuaTUin, gaHHble 0 cbpocax He pa3buTbl MO dTanam NPou3Boa-
cTtBa. B cBA3M ¢ aTuM npeanpuaTne, ocyLecTBAsOLWEE NOA3EMHYO O0ObIYY, OTKPbITYO A40-
Oblyy 1 oborawleHne, fanee He paccmaTpuBanocb. HanpoTtue, NpegnpuaTus, OCyLLECTBIIS-
oLLmMe OTKPbITYI0 A06bIvy yrna u ero oboralleHne, y4nTbiBanmcb Npu COCTaBMeHUN SAHHOMO
pasgena, NoCKosibKy Mpu OTKpbITOM gobblye yrns dopmMmupyeTtca ropasgo bonbwe copocos
3arps3HSAOLWMX BELLEeCTB, YeM npu ero oborawieHumn (4To NOATBEPXKOAETCA AaHHbIMM 3anorn-
HEHHbIX aHKeT). Taknm obpa3om, paccmaTpuBanucb AaHHble 0 cbpocax ¢ 33 npeanpuUaTUN.

[aHHble 0 cOpocax npeacTaBneHbl B aHKeTax ¢ AeTanusauunen no sogocbpocam. Ko-
NM4ecTBO BOAOCOPOCOB Ha YronbHbIX paspes3ax BapbUpyeTcss OT OAHOro A0 MSATW.
Ha 6onblwnHCTBE NpeanpusaTMii BOAOCOPOCHI SBASKOTCA YHMBEPCANbHbIMU: Yepe3 HUX Mnpo-
XOOAT CTOKM KaK OT Kapbepa (KapbepHble, NIMBHEBbIE, TanesBble, NPON3BOACTBEHHBIE), TaK U
OT XO35IMCTBEHHO-ObITOBbLIX MNOCTPOEK. JILb Ha YeTbipex NPeanpuATUAX CTOKKU OT Kapbepa U
OT XO35IMCTBEHHO-ObITOBLIX NOCTPOEK pa3HeCeHbl MO pa3HbiM Bogocbpocam. XMMNYECKUIA CO-
CTaB CTOKOB OT KapbepoB W OT XO35MCTBEHHO-ObITOBbLIX MOCTPOEK MpaKTU4YEeCKn
He pasnuyaeTtcs: nogasnstowee 60NbWNMHCTBO MAcChl 3arpsi3HAOLWMX BELWECTB NpUxoamTcs
Ha cynbdaTbl, Xnopuabl 1 HUTpaThl. Macca 3arpsa3HaLWNX BEWECTB B CTOYHbIX BOAAaX OT XO-
3ANCTBEHHO-ObITOBLIX NOCTPoek cocTtaenseT nuwb 0,7 % — 5,9 % oT cymmapHoOn macchl 3a-
rPA3HAOLLNX BELWECTB N0 NPEanpUATULO.

XoTa hopMmnpoBaHuE 3arpsi3HEHHbIX CTOYHbLIX BOA OCYLLECTBMSETCSA MPaKTUYECKM Ha
BCEX 3Tanax TeXHOSIOrMYEecKoro npouecca, oueHnTb 06beM (hopMUpOBaHUA 3arpA3HAKOLLNX
BELWeCTB Mo 3TUM 3Tanam He NpeacTaBnsieTcsl BO3MOXHbLIM. YUYET U O4YMCTKa 3arpsi3HEHHbIX
CTOYHbIX BOA OCYLUECTBIISIETCA HA LEHTParnbHbIX OYUCTHBIX COOPYXXEHUSIX, YCTAHOBMEHHbIX
Ha BbIxode ¢ Bogocbpocos (cMm. 2.2.7.2). OueHka o06beMOB COPOCOB OCYLLECTBNAETCA pac-
YeTHbIM MeToAoM. B cBs3n C 9TMM pacCMOTPEHbl AaHHble O cOpocax 3arpsA3HAKLWMX Be-
LLIECTB UCKINIOYNUTENBHO MO TEXHONOMMYECKOMY NpoLeccy B LierioM (Ha OCHOBaHUKN AaHHbIX 23
npeanpusiTum).

B nony4yeHHbIX aHkeTax GbInn NpeacTaBneHbl AaHHble N0 cbpocam 29 3arpsa3HAOLLNX
BelecTB (CM. Tabnuuy 27). YaenbHble cOpoChl 3arpsa3HSOLLINX BELWECTB HA TOHHY TOBAPHOroO
YIS pasnuyaloTCcs B HECKOMbKO pa3, YTO 00yCrnoBNEHO Kak MCMomb3yeMbIMU TEXHONOMMAMU
NPON3BOACTBA, TaK M CUITbHO 3aBUCUT OT FOPHO-FE0STOrMYECKMNX YCITOBUIA MECTOPOXAEHWS.
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M3 29 3arpsasHsoLWmnX BeWweCcTB TOMNbKO 6 3aperncTtpupoBaHo B copocax Ha 28 n bonee
npeanpusatmax n3 33 pacCcMoTpeHHbIX (T. €. bonee yem Ha 80 % npeanpuaATUR):

- He(pTb N HePTENPOOYKTHI;

- cynbdaT-aHuoH (cynbdaThl);

- Xeneso;

- HUTPaTbI (HATPAT-NOHbI);

- HUTPUTbI (HUTPUT-NOHbI);

- Xnopuapl (XS1I0pna-NoHbI).

Bbino NpUHATO pelleHne He OTHOCUTb K MapKepHbIM BeLLLeCTBaM CyrnbdaTtbl U XIopu-
Abl, MOCKOJSIbKY OHW He NPUBHOCATCA NpeanpuatusaMu B npouecce npou3BoLCTBEHHOW Oes-
TENbHOCTM M UX KOHLUEHTpaUMsA B CTOYHbIX BOAax B OOMbLUMHCTBE CriyvyaeB HaxoguTcs Ha
YPOBHSX, XapaKkTepHbIX AN NOBEPXHOCTHbIX BOA. HUTpaTbl U HUTPUTLI TaKKe HE OTHECEHbI K
MapKepHbIM BeLLecTBaM, NOCKOSbKY NPUBHOCATCA YroSibHOM NPOMBbILLMIEHHOCTLIO B HE3HAYM-
TenbHOW Jorie OTHOCUTENbHO X COPOCOB APYrMMU BUOAMU OAEATENBHOCTMU.

Mcxoos m3 onmMcaHHbIX Bbllle KpUTEpUEeB, MapKepHbIMU BellecTBamu Mpu OLEHKe
cbpocoB B BoAHble 0O6BbEKTLI OT 406bIYM YIS OTKPbITEIM CNOCOOOM NPU3HAKOTCA:

- B3BELLEHHbIE BELLECTBa;

- Xeneso;

- He(pTb N HePTENPOLYKTHI.

B kayecTBe nHgukatopa HeraTMBHOIO BO3AENCTBUS NPeanpusiTUiA YrofibHOW oTpacnuv
Ha BOAHble pecypcbl (CTOYHblIE BOAbI) AOMNOSHUTENBHO MPUHAT MapKepHbIA nokasaTesib —
KMCNOTHOCTb BoAbl (pH). onpegeneHun JonycTMMOro aManasoHa KMCIIOTHOCTM BOAObl YYUTbI-
BaloTCs TpeboBaHMA K Ka4ecTBY NMTLEBON BoAbl [81], a Takke TpeboBaHMsA K Ka4yecTBy cbpa-
CblBAeMOWN B BOAHbIE 0OBEKTLI BOAbI, MPUHATLIE B pAAe €BPONEenNCKUX CTPaH.

KoHTpOoNb MapKepHbIX BELLECTB MOXET MPOM3BOAMTLCA B aBTOMATUYECKOM pexunme
unu ¢ npusnedeHnem nabopatopun.

3amepbl B aBTOMaTU4ECKOM peXMMe MPOU3BOAATCSA MO YCpeoHEHHOW 3a CYTKU MUC-
nosfib3oBaHus NpobooTOOpPHbIX WKadoB nNpobe BoAbl. B aBTOMaTtM4eckOM pexume ocy-
LLIECTBIISIETCA KOHTPOSIb MapKEPHOro Nokasatensa — KMCAOTHOCTM BoAabl (pH).

KOHTpOnb COOTBETCTBUS COAEPXaHUS MapKepHbIX BewecTB B CTOMHbIX Bogax MOK B
nabopaTopHbIX YCNOBUAX OCYLLECTBASETCH C NEPUOANYHOCTbLIO, ONpeaerieHHON YCroBUAMM
KOP. Ncnonb3yeTcs Ans MapKepHbIX BELLECTB, 3aMepbl KOTOPbIX HE MOTYT OCYLLECTBNATLCH
B aBTOMAaTU4YECKOM peXmme B CBA3N C OCOBEHHOCTAMM MPOBEAEHUS U3MEPEHUN U OTCYT-
cTBMeM Heobxoanmoro obopyaoBaHus. K Takmm MapkepHbIM BeLLLECTBAM OTHOCSTCS:

- HePTb U HePTENPOOYKTHI;

- Xeneso;

- B3BELLEHHbIE BELeCTBa.

3.3.2.3 OTxoAabl NnpoM3BoACTBA

Mpwn oTKpbITON AOGbIYE yrna HanbonbLune yaenbHble nokasaTtenn obpasoBaHNsa OTXO-
AOB MpUX0OATCA Ha BCKPbIWHbIE Nopoabl. [Mpy 3TOM faHHble OTXOA4bl SBMSIOTCA HauMeHee
OnacHbIMM BUOAMM OTXOA0B: OHM OTHOCATCS K V Knaccy onacHOCTU (MpakTU4eCcKn HeonacHble
OTXOAbl).

K ocTanbHbIM BUgamM OTXo40B, (POPMUPYIOLLUXCH Ha YrofibHbIX pa3pe3ax, OTHOCATCS:
namnbl pTyTHbIE, PTYTHO-KBapLeBble, NIOMUHECLIEHTHbIE (OTHOCATCA K | (HamBbICLLeMY) Knac-
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Cy OMacHOCTW), aKKyMynsaTOpbl M KUCNOTa akkymynatopHas (Il knacc onacHOCTM), OTXoAbl
macen n HedTtenpoayktos (lll kmacc onacHocTu), a Takke 3ona u wnak (obpasytTca npu
CXKUraHuM yrnsa B KOTENbHbIX U MPU 3NEKTPOCBaApPKE), OTX0Abl CUCTEM BOAOCHAGXKEHMS U BO-
AO00YUCTKU, pe3nHa 1 nnactTMacchl, OprrexHuKa, KOMMyHarnbHble OTXOAbl U MeTasfonom, Ko-
TOpble OTHOCATCS K ManoonacHbIM U HaMMeHee OnacHbIM Kriaccam OTXO0B.

OTxoAbl ManoonacHoro 1 HaMmmMmeHee ONacHOro KNnaccoB Takke B OOMbLUMHCTBE CBOEM
He ABNAKTCA cneunduyHbiMn Ansa yroribHON oTpacnu. Hanpumep, 3ona 1 wnak obpasytotca
B MpoOLIeCCe CXUraHusi TBEPLOro TONMMBa B KOTEMbHbLIX, METANNONOM — B NpoLecce peMOH-
Ta obopynoBaHusa u T. . CnegoBaTenbHO, B KOHTEKCTe onpegenenna HOT, B kayecTBe map-
KEpPHbIX BELWECTB LenecoobpasHo paccMmaTtpmBaTth NUlb cneumduyHble oTXoabl, Npeacras-
NEHHbIE BCKPbILLIHBbIMX NOPOAaMM.

Mpn coctaBneHun cnpaBoyHuka HAOT Obinyv nony4yeHbl 3anofiHeHHble aHKkeTbl OT 38
nNpeanpusiTUA YronbHON NPOMBbILLFIEHHOCTU, OCYLLECTBNAOLWMX A0ObIYY YrNs OTKPbITbIM CNO-
cobom.

3 38 npeanpusatuin oeBATb COBMELLAOT OEATENbHOCTb MO OTKPbITOM A0Oblye yrnsa ¢
AeATenbHOCTbO No oboralleHnto yrns, a ewe o4HO — Kak C AeATenbHOCTbi no oboralle-
HUIO, TaK U C AEATENBHOCTbLIO NO NoA3eMHON O00bIYe yrns. [py 3TOM B aHKeTax, NOCTynuB-
LWMX OT 3TUX NPeanpuaATUn, OaHHble O BbIOpocax He pas3buTbl MO 3Tanam NPOu3BOACTBA.
B cBa3u ¢ aTuM npeanpuatue, ocyllecTensowee Noa3eMHyH, OTKPbITyH0 Ao0blidy n obora-
LLleHWe, aanee He paccMatpuBanocb. Hanpotme, npeanpusiTusi, OCYLLECTBASOWME OTKPbI-
Tyto 4obbivy yrnsa u ero oboralleHune, yumTbiBanncb Npu COCTaBNeHNN AaHHOro pasgena, no-
CKONbKY Mpu OTKPbITOM Aobblve yrnsa popmMmmpyeTcs ropasgo 6onblie oTXo40B, YEM NpU ero
oborawieHnn (4TO noaTBepPXAaeTcsl AaHHbIMU 3anofHEHHbIX aHKkeT). OgHako Takon Bug OT-
X0[O0B, Kak XBOCTbl 06oralleHus, He paccmaTpuarcsa B 4aHHOM pasgerne.

B Tabnuue Hmxe (cMm. Tabnuuy 27) npeacrtaBneHbl gaHHble 06 obpa3oBaHMM OTXOL4OB
no 37 npeanpuaTUSIM YrofibHOM MPOMBILUNEHHOCTN, KOTOPbIE YKasanu COOTBETCTBYHOLLME
cBefeHnsa B 3anofiHEHHbIX aHkeTax. O6bemMbl 0Opa3oBaHMA OTXOAOB 3arpsA3HAOLWMX Be-
LLIeCTB Ha TOHHY TOBAPHOrO Yrns pasnuMyalTCca B HECKOSbKO pas, YTo 0ByCroBneHO Kak uc-
Nosib3yeMbIMU TEXHOMNOMMAMU NPOU3BOACTBA, TaK U FOPHO-re0IorM4ecKUMN YCrOBUSIMU Me-
cTopoxaeHui. o gaHHbIM 37 npeanpusaTuii okono 46 % BCKPbILWHbBIX NOPO4 U NPOYUX ny-
CTbIX MOPOA WCMONb3yeTca ANs 3aknagkm BblpaboOTaHHOrO MPOCTPAHCTBA W BbIMNOSIHEHUSA
TexHonormyecknx pabot. [JaHHble NO OoTXxo4am MpPomu3BOACTBa M NoTpebneHnsa npu gobblye
yrns OTKPbITbIM CNOCOOOM nNpeacTaBneHsbl B Tabnuue 28.

CneunduryHbIM NS YronbHOW OTpacnn SBRASETCA NUWb OAMH TWUM OTXOQ0B —
BCKPbILWHbIE U NpoYKne nycTble nopoabl (cMm. 2.2.7.3). IMeHHO 3TOT TN OTXOAOB Lenecoob-
pa3Ho NpU3HaTb MapKePHbIM BELLLECTBOM AJ151 OTKPbLITON J06bIYM yrns.

3.3.2.4 MNMpoune hakTopbl BO3/EUCTBUA

Mpounmmn chbakTopamm HeraTMBHOrO BO3LAEWCTBMS Ha OKpYXKatoLlyto cpeay oT Aobbiun
yrnsa OTKpbITbIM cnocobom sBnsTCca Wwym u Bubpauusa. B tabnuue Huxke (cm. Tabnuuy 29)
npeacTaBfieHbl AaHHbIE O LWYMOBOM M BUOPAUMOHHOM BO3AENCTBMM MO 29 npeanpuatusam
YroflbHOM NPOMBILUNIEHHOCTUN, KOTOPbIE YKa3anu COOTBETCTBYHOLME CBEAEHMS B 3anOfiHEH-
HbIX aHkeTax. B gaHHon Tabnuue He ykasaHbl cpefHue 3Ha4YeHUst YPOBHS BO3AEWNCTBUS, MO-
CKONbKY pasHble NpeanpuaTus NpeaocTaBuUnmM CBeAeHUs O LyMOBOM U BMOPaLMOHHOM BO3-
OENCTBUM C pa3HOW CTENeHbIo geTanmsaunu.
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UTC 37-2017

LLlymoBO€e BO34ENCTBUE OCYLLECTBNSIETCA MHOTOYUCIIEHHBIMM BuaamMn 06opyaoBaHus:
OypoBbIMU YCTAHOBKaMu, BbIEMOYHO-MOMPY304HON TEXHUKOW, TPAHCMOPTHLIMWU cpeacTBamu,
Hacocamu 1 T. 4. BubpaunoHHoe Bo3aencTBME OCyLLEeCTBNSIeTCs, rnaBHbIM 06pasom, Gynb-
[03epaMu, aKCKaBaTopaMu 1 Norpy3ynkamu.

CHWXeHuMe LLIYMOBOro BO3AencTBUst obecrneymBaeTcs NPUMEHEHNEM rMyLLUMTENeNn LWy-
Ma, 3BYKOM3ONUPYHOLLMX KOXYXOB M KOHCTPYKLWIA, LLYMOU3ONUPYOLWMX MaTepuarnos, cpeacTs
NHAMBMAYaNbHON 3awmThbl (6epyll M NPOTMBOLLUYMHbLIX HAYLUHWKOB), yAaneHUeM LUyMSILLmMX
arperaTtoB OT MECT CKOMIEHWs nogen, nyteM cobrnogeHnst paumoHanbHoro pexmma paboTbl
1 C MOMOLLIbIO PETryNsIPHOro NPOBEAEHUSI TEXHUYECKOTO OCMOTPa U peMOHTa 060pya0BaHuS.

CHwxeHne BMOpaLMOHHOIO BO3AeNcTBMS obecrneynBaeTcsl cpeacTeamy Bnbposalm-
Tbl, MyTEM yCTpaHeHusi BUbpauumn Ha BpalLaroLLIMXCs YacTsx 06opyaoBaHUS U C MOMOLLIbIO
PEerynsipHoOro NpoBeaeHnst TEXHUYECKOro oCMoTpa 1 peMoHTa o6opyaoBaHus.
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Tabnuua 26 — Bblbpochl 3arpsi3HSIOLLMX BELECTB B aTMOcdepy npu Aobblde yrns OTKPbITbIM CNoco6om

O6bem u/vnn macca
BbIOPOCOB 3arpA3HSIOLLMX
ELI,I/IHI/ILl,bI MeTOD, OYNCTKN, MOBTOPHOIo
HanmeHoBaHue . | icTouHmkn BeiGpoca BELLECTB NOCNe O4YUCTKU
n3MepeHumn MNCMNOJIb30BaHUA
B pacyeTe Ha BbINyCK
npoayKummn
MeponpuaTtus, npegynpexaatowme ob-
pasoBaHue Nbin npu 6ypoB3pbIBHbBIX
Mbinb HEOpPraHnyeckasa ¢ cogep- paboTtax:
Bce aTanbl TexHo-
XXaHnem kpemHusa meHee 20 %, OpouweHune; ObecnbinueatoLlee npo-
o /T NIOrM4ecKoro npo- _ 14,5-897,0
20 % — 70 %, a Takke bonee ecca BETPUBAHUE;
70 % H O6paboTka 4OPOXHOIo NONOTHA;
MeineynasnusaHue; MNpegoTepalleHne
apo3nmn
[BC, koTenbHble
Yrnepoaa okcung r/T arperaTbl, B3pbIB- — 0,6—683,8
Hble paboThl
[BC, koTenbHble
A30Ta gnokecug, r/T arperartbl, B3pblIB- — 1,1-478,2
Hble paboThl
[BC, koTenbHble
Cepbl gnokeng r/T arperartbl, B3pbiB- — 0-143,3
Hble paboThl
BC, koTenbHble
Yrnepog (caxa) r/T A — 0-460
arperatbl
BC, KoTenbHble
KepocuH r/T A — 0-74,7
arperatbl
[BC, koTenbHble
A3oTa okcung, r/T arperartbl, B3pbiB- — 0,2-162,5
Hble paboThl
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lNpodomkeHue mabnuubi 26

O6bem u/vnn macca
BbIGPOCOB 3arpA3HSIOLLMX

EonHnubl MeTona O4YMUCTKKU, MOBTOPHOIO
HanmeHoBaHue o NCcTOYHMKM Bb|6poca BeLleCTB Nnocrie O4YUCTKN
n3mMepeHnn NCNOJIb30BaAHUA
B pacyeTe Ha BbIMnycK
npoayKummn
Yrnesogopoabl npeaenbHble BC, KoTenbHble
AOPOAS! IpeA r/T A — 0-225
C12— Cyo arperartbl
BC, koTenbHble
MeTtaH r/T a — 0-0,5
arperarbl
[BC, koTenbHble
CepoBogopof r/T arperaThbl, B3pbIB- — 0-1,9
Hble paboThl
Yrnesogopoabl npeaesibHble i [BC, koTenbHble 0-0.3
C; — Cs (Mcknoyas MeTaH) arperaTbl ’
BC, koTenbHble
Awxenesa Tpuokcua r/T A — 0-3,6
arperarbl
BC, koTenbHble
AMMMak r/T a — 0-0
arperarbl
BC, koTenbHble
dopmanbaerng r/T a — 0-2,2
arperarbl
BeH3nH (HedbTAHON, Manocep-
- (Hed P [BC, koTenbHble
HUCTbIA — B NnepecyeTe Ha yr- r/T — 0-0,2
arperarbl
nepop)
Yrnesogopoabl npeaeribHble o/ [1BC, koTenbHble <0.1
Ce — C1o arperaTbl :
BC, KoTenbHble
deHon r/T a — <0,1*

arperaTbl
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lNpodomkeHue mabnuubi 26

O6bem u/vnn macca
BbIGPOCOB 3arpA3HSIOLLMX

EonHnubl MeTona O4YMUCTKKU, MOBTOPHOIO
HanmeHoBaHue . NcToYHUKM Bb|6poca BeLleCTB Nnocrie O4YUCTKN
n3mMepeHnn MNCMOJIb30BaHUA
B pacyeTe Ha BbIMnycK
npoaykumn
BeH3nH (HedTAHOM, Manocep-
- (Hed P [OBC, koTenbHble
HUCTbIN — B NepecyeTe Ha yr- r/T — <0,1
arperarbl
nepon)
BC, koTenbHble
MeTunbeHson (Tonyon) r/T A — <0,1
arperarbl
BC, koTenbHble
MapraHey, 1 ero coegMHeHns r/T a — <0,1
arperarbl
BC, koTenbHble
BeHaon r/T A — <0,1
arperarbl
dTOPUCTLIN BOOOPOA, PacTBO- o OBC, koTenbHble <0.1
puMble doTopuabl arperatbl ’
. BC, koTenbHble
Bopopopa xnopuctbi r/T a — <0,1*
arperarbl
BC, koTenbHble
AMUNEHBbI (CMEeCb N30MeEpPOB) r/T A — <0,1
arperarbl
dTopnabl rasoobpasHblie (B ne- o OBC, koTenbHble <0.1
pecyeTe Ha TOp) arperarbl ’
BC, koTenbHble
KapboHaT HaTpus r/T a — <0,1*
arperarbl
BC, KoTenbHble
AvmeTnnbeHson (kcunon) r/T A — <0,1
arperarbl
BC, koTenbHble
[MeHTuneHbl (aMmuneHsbl) r/T A — <0,1
arperarbl
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OkoH4yaHue mabnuubi 26

O6bem u/vnn macca
BbIGPOCOB 3arpA3HSIOLLMX

EonHnubl MeTona O4YMUCTKKU, MOBTOPHOIO
HanmeHoBaHue . NcToYHMKM Bb|6poca BeLleCTB Nnocrie O4YUCTKN
n3mMepeHun ncnornb3oBaHUA
B pacyeTe Ha BbIMnycK
npoaykumm
BC, KoTenbHble
Xpom (Cr®) r/T A — <0,1
arperarbl
BC, koTenbHble
Cmecb NpnpoaHbIX MepKkanTaHoB r/T . — <0,1*
arperatbl
BC, koTenbHble
OTunbeHson (ctmupon) r/T A — <0,1
arperatbl
BC, koTenbHble
Macno muHeparnbHoe HehTsHOe r/T A — <0,1*
arperarbl
BC, koTenbHble
BaHnagua natnokucob r/T a — <0,1*
arperatbl
BC, koTenbHble
CepHas kucnota r/T . — <0,1
arperatbl
BC, koTenbHble
BeHsanupeH r/T A — <0,1
arperarbl
BC, koTenbHble
OMynbcon r/T A — <0,1*
arperatbl
CsuHeLl 1 ero coeguHeHus, Kpo-
4 A P [BC, koTenbHble
Me TeTpaaTuncemHua (B nepe- r/T — <0,1
arperatbl
cyeTe Ha CBUMHeL)
OnoBa okcua (B nepecyeTe Ha ot [1BC, koTenbHble <0.1 *

0foBO)

arperaTbl

* laHHble NnpefocTaBrieHbl No 1 aHkeTe.

H/Q — HEeT AaHHbIX.

I'IpoqepK — OTCYTCTBUE ABJ1IEHUA.
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Tabnuuya 27 — CHpochl 3arpA3HAOLLNX BELWECTB B BOAHbIE 0O6BbEKTLI NPU A06bIYE YIS OTKPbLITEIM CNOCO60M

HanpasneHue cbpo-

O6bem u/unn macca
cbpocoB 3arpsa3Hs-

EanHunupl COB (B BOAHbIN 06b- | MeTon 04NCTKM, NMOBTOPHOrO | HOLLMX BELLECTB Mo-
HanmeHoBaHue . NcTouHukm cbpoca
N3MepeHui €KT, B CUCTEMbI Ka- NCNonb30BaHusA Cre O4UCTKN B pac-
Hanusauum) yeTe Ha BbINyck
npoayKkumm
CynbdaT-aHNoH Bce aTanbl TEXHONOrMYECKOro o
ynb r/T B BoAHbIN 0OBEKT H/O 0,2—634,6
(cynbdoaTthl) npouecca
Bce aTanbl TEXHONMOrMYecKkoro -
Cynbcunapl r/T B BoAHbIN OOBEKT H/O 34,8 *
npouecca
OcBeTneHuve, npeasapu-
B3BelleHHblE Be- Bce aTanbl TEXHONOrMYECKOro . TenbHOe oTcTamBaHue,
r/T B BogHbIN 06BEKT 0-429,9
ecTtsa npouecca donoTaumsa, buonornye-
cKkas o4ymcTka
- Bce aTanbl TeXHONMOrM4Yeckoro -
Kanbuumn r/T B BoAHbIN OOBEKT H/O 28,4 *
npouecca
Xnopwua-aHMoH Bce aTanbl TEXHONOrMYECKOro .
PhA r/T B BoAHbIN OOBEKT H/O 0-521,5
(xnopwuabl) npouecca
Bce aTanbl TEXHONOrMYeCcKoro . Buonormnyeckasa ouncrka,
HuTtpaTt-aHunoH r/T B BoAHbIN 0OBEKT 0-713,3
npouecca XUMUYECKOE OcaXJeHue
Bce aTanbl TexHONMOrm4Yeckoro -
XMK r/T B BoAHbIN OOBEKT H/O 0,1-447.,6
npouecca
- Bce aTanbl TEXHONOrMYecKoro -
Marnummn /T B BogHbIN 06BbEKT H/Q 16,9 *
npouecca
Bce aTanbl TEXHONOrMYEeCKoro . Bunonornyeckasa ouncrka,
HuTpuT-aHnoH r/T B BoAHbIN 0OBEKT 0-85
npouecca XUMUNYECKOe ocaxaeHue
Bce aTanbl TEXHONOrMYECKOro -
BIMK nonH. /T B BogHbIN 06BbEKT H/Q 0-92,6
npoecca
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[MpodomkeHue mabnuubi 27

HanpasneHune cbpo-

Ob6bem n/unn macca
cbpocoB 3arpsi3Hs-

EaonHnubl coB (B BOAHbIM 06b- | MeToq 04nCTKM, NOBTOPHOIO | HOLMX BELLECTB MNo-
HanmeHoBaHue - NcTouHmkm cbpoca
N3MepeHui €KT, B CUCTEeMbI Ka- NCNonb30BaHusA Cre O4UCTKN B pac-
Hanmsauumn) yeTe Ha BbInyck
npoayKumm
. Bce aTanbl TEXHONOrMYEeCKOro .
CTpoHuun r/T B BoaHbIN 06BEKT H/Q 19*
npouecca
Buonornyeckasa ouncrka,
. Bce aTanbl TEXHONOrMYeckoro -
A30T aMMOHWUWHbIN r/T npoLecca B BOOHbIN OOBEKT | XMMUYECKOE OCaXaeHune, 0-8,4
P copbuus
Bce aTanbl TEXHONOrMYECKOro -
dTOopMa-aHNoH r/T B BOAHbIN 0OBEKT H/O 0,6-13,3
npotecca
Bce aTanbl TEeXHONOrM4Yeckoro . O3soHunpoBaHue, aspauus,
Keneso r/T B BoAHbIN 0OBEKT P pat 0-38,4
npouecca copouums
Bce aTanbl TEXHONOrMYecKoro -
Hukenb r/T B BoAHbIN 0OBEKT H/A 0-1,6
npotecca
Bce aTanbl TEXHONOrMYECKOro . OsoHunpoBaHue, aspauus,
MapraHey, r/T B BoAHbIN OOBEKT P pau 0-3,4
npouecca copbuus
deHon, rmapok- Bce aTanbl TEXHONOrMYecKoro . Buonornyeckas ouncrtka,
r/T B BoAHbIN 0OBEKT 0-0,7
cnbenson npouecca XUMUYECKOE OCaXaeHune
Bce aTanbl TEXHONOrMYecKoro .
Meab r/T B BoAHbIN 0OBEKT H/A 0-0,6
npouecca
- Bce aTanbl TEXHONOrMYecKoro -
bapui /T B BogHbIN 06BbEKT H/Q <0,1*
npoecca
HedTenpoaykrbl Bce aTanbl TEXHONMOrMYecKoro . OcBeTnenue, donotauus,
renpoay r/T B BOoAHbIN 0OBEKT ® 4 0-11
(HedpTb) npouecca unbTpaumg
Bce aTanbl TEXHONMOrMYecKoro .
LnHk r/T B BogHbIN 06BbEKT H/Q 0-1

npouecca
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OkoH4yaHue mabnuubsi 27

HanpasneHue cbpo-

O6bem u/unn macca
cbpocoB 3arpsa3Hs-

EanHunupl COB (B BOAHbIN 06b- | MeTon O4NCTKM, MOBTOPHOIO | HOLLMX BELLECTB Mo-
HanmeHoBaHue . NcTouHukm cbpoca
N3MepeHui €KT, B CUCTEMbI Ka- NCNonb30BaHusA Cre O4UCTKN B pac-
Hanusauum) yeTe Ha BbINyck
npoayKkumm
- Bce aTanbl TEXHONOrMYECKOro -
AntoMnHnn r/T B BoAHbIN 0OBEKT H/O 0-0,1
npouecca
ACIIAB (aHuoH-
Hble CUHTETUYE-
Bce aTanbl TEXHONMOrMYeckoro -
CKME NOBEPXHOCT- r/T npoLecca B BOAHbIN 0OBEKT dnoTtaums, copbums <0,1
HO-aKTMBHbIE Be- P
LecTBa)
docaTbl (Mo Bce aTanbl TEXHONOrMYECKOro . Buonornyeckasa ouncrka,
r/T B BoAHbIN 0OBEKT <0,1
doccopy) npouecca XMMNYECKOE OCaXKaeHne
. Bce aTanbl TeXHONMOrm4Yeckoro -
Nutun r/T B BoAHbIN 0OBEKT H/O <0,1*
npouecca
AnkuncynbdoHa- Bce aTanbl TEXHONOrMYECKOro .
yned r/T B BogHbIN 06BbEKT H/Q <0,1
Tbl npouecca
Bce aTanbl TEXHONOrMYECKOro -
Xpom r/T B BogHbIN 06BbEKT H/Q <0,1*
npouecca
Bce aTanbl TeXHONMOrM4Yeckoro .
MonubaeH /T B BogHbIN 06BbEKT H/Q <0,1*
npoecca
- Bce aTanbl TEXHONOrMYecKoro -
Kagmnn /T B BogHbIN 06BbEKT H/Q <0,1*
npouecca

* [laHHbIE NpeaocTaBneHbl No 1 aHkeTe.
H/A — HEeT AaHHbIX.
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Tabnuuya 28 — OTxogbl Nnpon3sBoacTBa U NoTpedbneHus npu gobblve yrnsa oTKpbITbIM CNOCO6GOM

O6bem u/unm macca
obpas3oBaHusa oTxo-

Knacc onac- EonHnubl MeToa 04NCTKM, MOBTOPHOMO UCMOSb30Ba-
HavveHoBaHune . OoB OO0 OYUCTKN B NcTouYHnKM o6pasoBaH|/|9|
HOCTU n3mMepeHnn HUNA
pacyeTe Ha BbIMyCcK
npoaykumn
BckpbiwHbIE NOpo- 3aknagka BblpaboTaHHOro NpocTpaH-
Bce aTanbl TexHonornye-
Obl U oTXoAbl AO- (\YERY T/T 1,9-34,4 CTBa, CTPOUTESIbCTBO TEXHOMOMMYECKMNX
CKOro npouecca
Oblun yrng aopor
[Mepenaya Ha yTunusauuo apyrom op-
MeTtannonom (\VARY r/T 0,2-1789 PeMoHT o6opyaoBaHus raHusaumm (rmaeHbIM obpasom, ong
BTOPUYHOW BbIMfaBKM MeTansnoB)
CxxuraHue yrnsa B KoTenb- |lepenada Ha yTununsauuio apyrom op-
3ona 1 wnak -V r/T 0,2-1167,9 HbIX arperaTtax, 3fieKTpo- |raHuM3aunmm (rnaBHbiM obpa3om, ans
cBapka npoun3BoACTBa CTpoMMaTepuarnos)
PasnunyHble Bcnomora- [Mepenaya Ha yTunusauuo apyrom op-
KommyHanbsHble
oTXOb! (\YERV r/T 0,3-3004,7 TenbHble 3Tanbl TEXHOMO- |raHu3aumu (rnaBHbIM obpasom, Ans
rMM4Yeckoro npotecca pasMeLLeHnsa Ha NOIMroHax)
TpaHcnopTupoBKka ropHown | [epegava Ha yTunmsauuto ron op-
OtpaboTaHHble P PP P peA y uno Apy P
LG \Y] r/T 0,9-205,9 MacCbl aBTOMOOUITbHBIM | raHM3aunn (rnaBHbIM obpa3om, ans
TpaHCNopTOM BTOPUYHOro NpOM3BOACTBA LUMH)
Cxwuranue
BTopu4yHoe ncnonb3oBaHue Ha npea-
OTxozb! Macen u PasnuyHble Bcnomora- S
-1V r/T 1,1-106,4 TernbHbIE 3Tanbl TEXHOMO- P -
HedTeNPOAYKTOB lMepenaya Ha yTunusauuo apyrom op-
rM4Yyeckoro npotecca
raHusaumm (rmaeBHbIM obpasom, ons
nepepaboTkm)
PasnuyHble Bcrnomora- Cxuranuve
[peBecHble 0TX0- -
V-V r/T 0,1-63,1 TenbHble 3Tanbl TexHono- |lMepenaya Ha yTunuaaumo gpyrom op-

Abl n 6ymara

r’M4Yyeckoro npouecca

raHn3auummn
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OkoH4yaHue mabnuubi 28

O6bem u/unm macca
obpas3oBaHusa oTxo-
HaMEHOBAHME Knacc onac- E,D,VIHVILI,I:IV 110B 710 OUMCTKN B VIGTOuHMKN 0Bpa3oBaHIs MeToa 04NCTKM, MOBTOPHOMO UCMOSb30Ba-
HOCTWU n3mMepeHnn pacyeTe Ha BbINyCK HUNA
npoaykKumm
OTtxogbl cuctem [Mepepadva Ha yTunmnsaumo gpyrov op-
BOOOCHaOXeHna u n-v r/T 0,1-121,7 OuyuncTKa CTOUHbIX BOJ, raHusaumm (rmaeHbIM obpasom, ons
BOOOOYNCTKM 06e3BoXunBaHUA U nepepaboTkm)
Pasnun4yHble Bcnomora- [Mepenaya Ha yTunusauuo apyrom op-
OprrexHuka (\VZAY) r/T 0-85,7 TenbHble 3Tanbl TEXHOMO- |raHu3auuu (rnaBHbIM obpasom, Ans
rmyeckoro npouecca nepepaboTkm)
AKKyMynaTopbl 1 PasnunyHble Bcnomora- Mepepayva Ha yTunmnsaumo gpyrom op-
KMCIoTa akKyMmy- -V r/T 0-4,6 TenbHbIE 3Tanbl TEXHOMO- |raHn3aumm (rnaBHbIM 0bpasom, Ans
NATOpHas rM4eckoro npotecca nepepaboTkm)
Pesyba v MnacT- Pasnun4yHble Bcnomora- [Mepenaya Ha yTunusauuo apyrom op-
MACCH (\YERV r/T 0-5,5 TenbHble 3Tanbl TEXHOMO- |raHu3aumu (rnaBHbIM obpasom, Ans
rmyeckoro npouecca nepepaboTkm)
JTamnbl pTyTHbIE, -
DTYTHO- PasnunyHble Bcnomora- Mepepayva Ha yTunmnsaumo gpyrom op-
KBApLEBbIE, Mi0- r/T 0-0,5 TenbHbIE 3Tanbl TEXHOMO- |raHn3aumm (rnaBHbIM 0bpasom, Ans
’ rM4Yeckoro npotecca nepepaboTkm)
MWHECLIEHTHbIE
Pasnun4yHble Bcnomora- [Mepenaya Ha yTunusauuo apyrom op-
Mpouyee H-v r/T 0,7-133,3 TenbHble 3Tanbl TEXHOMO- |raHu3aummu (rnaBHbIM 0bpasom, Ans
rmyeckoro npouecca nepepadboTKn NN 3aXOPOHEHNS)
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Tabnuuya 29 — MNpoyne akTopbl BO3AENCTBUS

YpoBeHb BO34ENCTBUSA 40

EanHunupl N . .
HavnveHoBaHune N3Mebenuit CHWMXeHundA (I'IOCTOFIHHI:IVI NcTouyHuK BO3O0EeNCTBUA MeTO,EI, CHMXEeHUA ypOBHA BO34ENCTBUA
P YPOBEHb)
CobnogeHune paunoHanbHoro pexnma pabo-
Thbl, OrpaHN4YeHne BpEMEHN NpedbiBaHUSA B
YCIOBMSIX BbICOKOrO LyMa
ABTocamocBanbl, 6ypo- y
Mcnonb3oBaHue cpeacts MHANBUAYaNbHON
Bbl€ YCTAHOBKM, TPAKTO-
- 3awnTbl (6epyLl 1 NPOTUBOLLYMHbIX HAYLLHW-
pbl, NOrPy34nKn, rpenae- o)
P!, ByneAo3epsl, akcka- LLlymounsonsauma asepen n kabnH obopyaosa
Wym b <109 BaTOpPbl, HACOCHI, BCNOMO- HM}; P PY
ratenbHoe obopyaoBaHue -
Mcnonb3oBaHue rnywmnTenen wyma, 3Byko-
(MonoTbl, NepeaBMKHbIE -
N30NMPYIOLLMX KOXKYXOB N KOHCTPYKLINIA
3MEKTPOCTaHLUMKM, CTaHKN
T ) YpaneHue wymsawmnx arperatoB oT MECT CKor-
- neHwsa noaen
MpoBeaeHne TEXHNYECKOro ocMoTpa 1 pe-
MOHTa obopyaoBaHus
YcTpaHeHue BubGpaumn Ha BpaLLaroLmMXcs Ya-
Bynbaosepsbl, akCckaBaTo- | CTAX 060pyaOBaHMSA
bl, NOrpy34nkn, Bcnomo- |Cpeacrtea BMOpo3aLlLnThl (BOMITOYHbIE aHTU-
Bubpauus b <132 P Py PeA po3atl (

ratensHoe obopynoBaHue
(Npecc-MonoThl, KpaHbl)

BUOPaLMOHHbIE KOBPUKW, BUOpOpYKaBULbI)
MNpoBeaeHne TEXHNYECKOrO OCMOTpa U pe-
MOHTa obopyaoBaHus
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UTC 37-2017

3.4 O6oraweHue yrns

Tekywme ypoBHM BbLIOPOCOB M MNOTpebneHunss npeacTtaBneHbl MO AaHHbIM aHKeT 22
npeanpusaTMi, Ha KOTOPbIX ocyllecTBnseTca oboraweHue yrnsa. M3 HUX B OBYX aHKeTax
He Gblna ykasaHa akTnyeckass MOLHOCTb MpeanpusaTus no oboraweHuto, Heobxoammas
ANA pacyeTa yaenbHbIX NokasaTenen 3arpsasHALWLMX BewecTB U noTpebneHms cbipbsi, Ma-
TepuaroB 1 3HepPropecypcos.

3.4.1 MaTtepmanbHbIM U 3HEpPreTU4ecKMn 6anaHc

Mpn oboraweHun yrna nobbiM cnocobom, MCNONb3YHTCA 3Hepropecypchbl (dNeKTpo-
3Heprus, HedTenpoayKkTbl U T. A4.). MNpu oboraweHun yrna cambiM pacrnpoCTpaHeHHbIM Cro-
cobom — rpaBmUTaLMOHHLIM MOKPbIM — KCMONb3yeTca Boaa. bonblasa yactb Bogbl, UCNOMb-
3yeMmon npu oborawieHnun yrisi MOKpbIM FpaBUTaALMOHHBIM CMOCOBOM, UUPKYNupyeT no 3a-
MKHYTOW CXEMe C BO3BpPaTOM B TEXHONOrMYeckuin npouecc. B cBsa3m ¢ aTnm 3abop cBexXemn
BOAbl Ha oboralleHne yrnsa yaaeTcs COKpaTUTb B HECKONbKO pas. Kpome Toro, npu oborawye-
HUW 3a4acTylo NPUMEHSIOTCA PasfiMyHble MaTepuanbl — TEXHUYECKME XUOKOCTU, MarHeTuT,
NOKYNAHTbI, KOarynsaHTbl U T. 4.

Pacxon maTepuanoB u 3HEPropecypcoB Ha TOHHY YrofbHOMO KOHLEHTpaTa W, Kak
cnencTBme, KONMYecTBO BbiOpocoB, cOpPOCOB 1 0O6pa3yoLWMNXCA OTXOO40B 3aBMCUT HE TOSbKO
OT NPUHUMMNMUANbHON TEXHONOMMYECKOM CXeMbl MPOU3BOACTBA, HO N OT CMOXHOCTU oboralLe-
HUA yrnen. B cBs3M C 3TUM yaenbHble pacxOAHble NokasaTenu no Martepuanam u aHeprope-
cypcam (Ha TOHHY YroflbHOro KoHLUeHTparta), notpebnsembie npu oborawieHun yrns, MoryT
pasnuyaTbCsi B HECKOSbKO pas.

Mpn coctaBneHun cnpasoyvHvka HAOT 6binn nonydeHbl 3anofiHEHHbIE aHKeTbl OT 22
npeanpusiTUA YronbHOM NPOMbILLIIEHHOCTM, OCYyLLECTBNALWMX oborawieHne yrnsa. B 10 aHke-
Tax U3 HMX OTCYTCTBOBaNM AaHHbIE O pacxode 3Heprunm u pecypcoB Nno npoueccy oborate-
Hus yrns. o 3Ton npuymMHe pacyeT nokasartenen NoTpebneHns 3Heprum n pecypcoB NPoun3s-
BOAMNCSA NO AaHHbIM 12 3anonHeHHbIX NpeanpuaTuAMU aHkeT. NMpyn 3TOM AaHHble no no-
TpebneHuto napa, ceexen n 060OPOTHOM BOAbI, @ TAKKe TOMNNMBa ObINM yKa3aHbl MEHEE YEM B
12 aHkeTax (oT 3 oo 8 aHkerT).

B Tabnuue Hmxke (cm. Tabnuuy 30) npeacTtaBneHbl MUHUMaNbHbIE U MakCUMaribHbIe
yAenbHble pacxogHble nokasatenu no 3—12 oboratutenbHbiM habprkam, KOTOpbIe yKkasanu
cBefeHusa o NnoTpebneHnn pecypcoB B 3anOfiHEHHbLIX aHKeTax.

Tabnuya 30 — Pacxop cbipbs, MaTepuanoB 1 3HEPropecypcoB

Pacxog Ha 1 T npogykuum
HanmeHoBaHune EQomHnubl namepexuni - -
MUHUMaTbHbIA MaKcUMarnbHbI
OneKTpoaHeprms KBT-y/T 3,2 19,3
Ceexas Boja M7 0,001 0,2
O6opoTHast Bogda M7 0,2 6,8
M 9]
oTpebneHune Tonnuea Ty.TIT 0,001 0,02
(TBepaoro)
MoTpebneHne napa lkan/t 0,002 16
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3.4.2 XapaKkTepucTtuka aMmmccumn
3.4.2.1 BbIOGpocChbI 3arpA3HAOLWMX BewecTB B atTMocdepy

B Poccn n EC HeT 4eTKMX MeTOoOMYECKUX YKasaHuil No ornpefeneHuo MapKepHbIX
BewecTB. Ha ocHoBaHUK onbiTa y4acTHUKOB psga apyrux TPl 6einmn chopmynmpoBaHb! cre-
AyloLne Kputepum ang onpeaeneHns MapkepHblx BELWECTB B cdpepe oboralleHns yrns:

- BELECTBO OKa3blBaeT HeraTMBHOE BO3ZAENCTBME Ha OKPYXKatoLyto cpeny;

- BELECTBO XapaKTepHO WUCKITYUTENBHO ANA paccMaTpuMBaeMoro TEXHONOMMYeCcKoro
npouecca;

- BELWEeCTBO MNPUCYTCTBYET B AMUCCUSAX B 3HAYMTENbHOM KONUYECTBE M Ha NodaBnsto-
Lem 60onbLUMHCTBE paccMaTpuBaeMblx NpeanpusTUn.

Mpn coctaBneHun cnpasoyvHnka HAOT 6bInM nonydeHbl 3anofiHEHHbIE aHKeTbl OT 22
npeanpusaTUA YroNbHOW NPOMbILLIIEHHOCTH, ocyLlecTBnAlWwmMX oboraweHue yrng. N3 Hux 14
npeanpusaTUin CoBMELLalT AesaTenbHOCTb No gobbive yrns ¢ ero oboraweHnem. M3 yucna
aTnx 14 NpeanpusTUA TONbKO BOCEMb MPeACcTaBunv AaHHble B pa3buBke No atanam TexHO-
norn4eckoro npouecca (oboraweHne, gobblva Noa3eMHbIM CNOcoboM, AobblMa OTKPLITHIM
crnocobom). B cBSI3M C 9TMM OCTanbHble LWEeCTb NPeanpusaTUii He YYnTbiBanucb B AanbHen-
lWwmnx pacdetax. M3 octaBwmxca 16 npegnpusatuim ogHO He NpPeaoCTaBUIio AaHHbIE MO BbIOPO-
cam, a elle ogHO — MO MOLLHOCTU npou3BoacTBa. 10 3TONM NpuYMHE pacyeT nokasaTenen
noTpebneHna aHeprnm U pecypcoB MpPoM3BOAUIICS NO AaHHbIM 14 3anOnHEeHHbIX Npeanpus-
TUSIMU aHKeT.

B Tabnuue Hwxke (cm. Tabnuuy 31) npeacTaBneHbl AaHHble O BbIOpocax 3arpsA3Hsito-
LLMX BellecTB B aTMocdepy. YaenbHble BbIOPOCH! 3arps3HAIOLWNX BELWECTB Ha TOHHY ToBap-
HOrO Yrnsi pasnu4yalrTCcs B HECKOMbKO pas, YTO 0OYCNOBMEHO Kak pasHULUENn B 4acTu NPUHLM-
nuanbHOW TEXHONOMMYECKON CXeMbl habpurkun, Tak 1 pasnnyHom 06oraTMMOoCTbO UCMNOSNb3ye-
MOrO yrnsi.

MomMMMO gaHHbIX aHKeT, Obina nonyvyeHa MHopmMauus o Bbibpocax HeopraHMYeckomn
NbINW Ha OBYX (pabpukax, OCyLLEeCTBNAIOWMNX TEPMUYECKYIO CYLLKY Yrns. Ha gaHHbIX dhabpu-
Kax ygenbHblM nokasaTenb BbIOpocoB nbiiv coctasnsetr go 216,0 r/t. Ha dpabpukax,
He OCYLLEeCTBMSALWNX TEPMUYECKYIO CYLIKY Yrns, 3TOT nokasaTenb cocTaBndetr He 6onee
35,0 r/1. NMopobHbIe pa3nuuns NO3BOMSKOT BbIAENUTL ABa pa3nMyHbIX AnanasoHa no yaenb-
HbIM Bblbpocam nbinu: Ao 35,0 r/T ona NnpeanpusaTuii, He NPUMEHSIOLLIMX TEPMUYECKYHO CYLLIKY
yrnsa n go 216,0 r/T ona npegnpusaTuid, OCYLLECTBNSAIOLWNX TaKy CYLLKY.

OCHOBHbIM BELLECTBOM, KOTOPOE BblOpackiBaeTca B aTMocdepy npu oboralleHum yr-
N8, SBNSETCA HeopraHundeckas nbiflb. OMUCCUA MNbIfIN OCYLLECTBASIETCA HA MHOMMX CTagusax
TEXHOSIorMyeckoro npouecca (obespoxmBaHue, cyllka, bpukeTupoBaHue, cyxoe oboraile-
HUWe, oTrpy3sKka yrns).

Kpome Toro, npouecc oboralieHns yrnsa conpoBoxgaeTcss paboTon asuratenen BHyT-
peHHero cropanus (ABC) n kotenbHoro obopynosaHnda. Pabota atoro obopyaoBaHus cBsi3a-
Ha C aMucCuen psaa 3arpAasHALWMX BellecTB (OKCMAOB asoTa, AMOKCMAA Cepbl, Caxu
nT.4.). OgHako aTK BeLLecTBa He ydnTbiBalOTCA Npu onpegeneHun HOT no psgy npuymH.
Bo-nepBbIX, 3MMCCUM MHOrOKpaTHO ycTynakT no obbemam Bbibpocam nbinn. Bo-BTOpbIX,
OBC n KoTenbHble arperatbl SBASAIOTCA YHMBEPCanbHbIM 060pyAOBaHMEM, KOTOPOE LUMPOKO
NPUMEHSAETCA N 3a pamMKamu YrosibHOW OTpacin M He XxapakTepusyeT MNpOn3BOACTBEHHbLIN
npouecc. HanpoTune, HeopraHn4eckas nbifb SBNSAETCA NPOAYKTOM, SMUCCUS KOTOPOro Hemno-
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CpeAcTBEHHO oBycrnoBfeHa TexHOnorMyeckumu npoueccamn oboraweHuns yrms. 1o aTum
npuyMHaMm B KadecTBe €AMHCTBEHHOIO MapKepPHOro BELLECTBa, Npu oueHKe BbIOpOCcoB B aT-
mMoccpepy npu oboraweHun yrns, npusHaeTcs Nblflb HEOPraHN4ecKas.

KoHTponb coaepxaHns MapkepHbIX BelwecTB B Bblbpocax Ha cootBeTcTBue MNMAK ocy-
LLIECTBIISIETCA C NEepPUOANYHOCTLIO, onpeneneHHon ycnosuamm KOP. PekomeHgyetca npoBo-
ANTb 3amMepbl BbIOPOCOB HEOPraHMYeCKOW Mblfi B KOHTPOSbHbIX TOYKaX Ha rpaHuue caHu-
TapHO-3aLLMTHbIX 30H (ONPefensTcs NPOEKTOM) B aBTOMaTUYECKOM pexuMe Mo ycpeaHeH-
HOM 3a cyTkM npobe. 3HadveHne cpegHecyTodHon [N[K B3BeLLEHHbIX BELLECTB, B KOTOpbIE
BKIIOYaeTCst HeopraHuyeckasi nbinb, coctasnsieT 0,15 mr/m3, 3HaueHMe MakcumanbHoI paso-
Bou MNAK - 0,5 mr/m® [80].

3.4.2.2 CopocChl 3arpA3HAIOLMNX BeleCcTB B BOAHbIe 00bEeKTbI

B npouecce oboraweHnsi yrng MOKpPbIM FpaBUTALMOHHBIM CMOCO6oM hopMupyroTCS
3Ha4nTenNbHble 06bEMbI 3arpsi3HEHHbIX BOA, HO Bonbluas Ux YacTb BO3BpaLLaeTcs B TEXHO-
NorMyeckuin npouecc nocne ocsetneHnd. MeHblias X 4YacTb HanpaBnAeTCA Ha OYMCTKY Ha
LUeHTpanbHble OYUCTHblEe CoopyxeHus. CBefeHus No CTOYHbIM BOAaM, noaBepralwumcs
O4YUCTKe M nocreayoLemy cbpocy B BogHble 06bekTbl, Oblnv NpegocTaBneHbl B aHKeTe o4-
HOro npeanpuaTusA. B NsaTK aHkeTax ykasaHo, YTO NPeanpusaTus He MMerT COpPOCOB, Tak Kak
He MCNOoNb3yTCA BOAHbIE PECYPCbl UKW MPUMEHSETCA TEXHONOMMS 3aMKHYTOro BOAHOIO
uukna.

Haubonee pacnpocTtpaHeHHble TexHOnorMm oborawleHuns yris (MOKpbI rpaBUTaLMOH-
HbI CcnNocob, droTaumsa) npeanonaralT nonagaHne B CTOYHbIE BOAbl YacTul, NycToM nopo-
Abl, )xenesa (MarHeTmuTa) 1 pasnuyHbIX peareHToB (HepTENPOAYKTOB, Macen n 1. 4.). B ceasn
C 3TUM nNpepjnaraeTcst OTHECTM K MapKepHbIM BELLECTBaM:

- B3BELLEHHbIE BELLECTBA;

- HedbTENPOAYKTHI;

- Xeneso.

B kauecTBe mHaMkaTtopa HeraTMBHOIO BO34ENCTBUSA NpeanpuATUA YronbHOW OTpacnu
Ha BOAHbIE pecypcbl (CTOYHbIE BOAbI) LOMOSTHUTENbHO MPUHAT MapKepHbIN nokasaTtenb —
KMCNOTHOCTbL BoAbl (pH).

KoHTpOoNb MapKepHbIX BELLECTB MOXET MPOM3BOAMTLCA B aBTOMATUYECKOM pexunme
unu ¢ npusneveHnem nabopatopun.

3amepbl B aBTOMaTU4ECKOM peXMMe MPOU3BOAATCA NO YCPEeAHEHHOW 3a CYTKU UC-
nonb3oBaHUA nNpobooTOOpPHbIX LWKadgoB npobe BoAbl. B aBTOMatudeckom pexunme oOcCy-
LLLeCTBNSAETCS KOHTPOSb MAapKePHOro nokasatensi — KMCNOTHOCTU BOoAb! (pH).

KoHTponb COOTBETCTBMSA COAEpP)KaHUSA MapKepHbIX BELWECTB B CTOYHbIX Bogax MNAK B
nabopaTopHbIX YCNOBUAX OCYLLECTBSAETCA C NEPUOAUYHOCTBLIO, ONpeaenieHHON YCroBUsIMU
KOP. Ucnonb3yeTca Ansi MapKepHbIX BELLECTB, 3aMepbl KOTOPbIX HE MOTYT OCYLLEeCTBNATLCS
B aBTOMaTU4YECKOM peXmnme B CBSA3N C OCODEHHOCTAMU MNpoBedeHUs U3MEPEHUA U OTCyT-
cTBUEM Heobxoanmoro obopyaoBaHus. K Takmm MapkepHbIM BELLLECTBaM OTHOCATCA:

- He(pTb N HePTENPOOYKTHI;

- Xeneso;

- B3BELLEHHbIe BeLLeCTBa.
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3.4.2.3 OTxoabl npomM3BoAcCTBa

Mpn coctaBnenun cnpaBoyHuka HAT Obiny nonyyeHbl 3anofiHEHHbIE aHKEeTbl OT 22
npeanpusaTUA YroribHOM MPOMBILLIIEHHOCTU, OCYLLECTBAAIWMNX oboraweHne yrna. M3 Hux 14
npeanpusaTMii COBMeELLAT AesaATenbHOCTb No Aobblye yrns ¢ ero oboraweHuem. M3 vncna
3Tux 14 npeanpusaTUiA TONbKO AECATb NPeACTaBUM AaHHble B pa3buBKe No atanam TEXHOI0-
rmyeckoro npouecca (oboraieHne, nobblva noa3eMHbIM cnocobom, fobbl4a OTKPbITbIM CNo-
cobom). B cBA3N C 3TUM OCTanbHble YeTbipe NpeanpuaTUa He yYUTbiBanucb B AanbHENLINX
pacyeTax. [1o 3Ton NpuymMHe pacyeT nokasatenen NnoTpebneHnsa aHeprmm n pecypcoB NPoun3s-
BOAMNCA NO AaHHbIM 18 3anofHEHHbIX NPeaNPUATUSAMN aHKET.

B tabnuue Huxe (cMm. Tabnuuy 32) npeactaBneHbl AaHHble 06 obpa3oBaHUM O0TXOO0B
no yrneoboratutenbHbiM habpukam, KOTOpble yka3anu COOTBETCTBYOLLUME CBEAEHMS B 3a-
NosiHeHHbIX aHkeTax. O6bembl 0Opas3oBaHMS OTXOOO0B 3arpPA3HANOLINX BeWecTB Ha TOHHY
YrONbHOIO KOHUEHTpaTa pasnuyalroTcs B HECKOSbKO pa3, YTO OBYCMOBEHO KaK NMPUHLMMN-
anbHOM TEXHOSIOrMYECKOM CXEMOM, TaK U CINOXHOCTbO oboralwieHuns yrns. o gaHHbIM aHKeT
nycrtas nopoga Mcrnonb3yeTca AN 3aknagku BblpaboTaHHOro NPOCTPAHCTBA, OTCLINKU Mpo-
MbILLUIEHHbIX NOLWanoK U aBTOAO0POr.

3.4.2.4 Mpouune dakTopbl BO3JEeNCTBUA

Mpoynmu bakTopamn HeraTMBHOIO BO3AENCTBUS Ha OKpYXaloLlyto cpeny npu obora-
LeHUM yrns ABnaTCa WyMm 1 Bubpauus. B Tabnuue Huxe (cm. Tabnuuy 33) npeacraBrieHbl
AaHHble O LIYMOBOM M BUMGpPaUMOHHOM BO3OEWCTBMU NO ceMu oboratuTenbHbiM habpukam,
KOTOpble yka3anu COOTBETCTBYIOLLME CBEAEHUSA B 3anOfiHEHHbIX aHkeTax. B aaHHon tabnuue
He yKasaHbl CpedHWe 3Ha4YeHUs YPOBHS BO3LEWCTBMUS, MOCKONbKY pasHble npeanpuatug
npegocTaBunNn CBeAeHUs O LWYMOBOM M BMOpPaUMOHHOM BO3LAEWCTBMM C PasHOM CTEMNEHbIo
aetanusauun.

LLlymoBoe n BUBpaunoHHOEe BO3AENCTBME OCYLLECTBSAETCA MHOrOYUCIIEHHBIMU BUaa-
Mu obopyaoBaHus: ApobUNbHO-COPTUPOBOYHLIM, TPAHCNOPTHLIM KU 06e3BOXMBaOLWNM 060-
pyZLoBaHWeEM, a Takke HernocpeacTBEHHO oboraTuTernbHbIMKU arperatamu.

CHmKeHne LyMOBOro BO34enCTBUSA obecneymBaeTcsi NpYMEHEHNEM LLIYMO3aLUUTHBIX
KOHCTPYKUWUIA, CPeACTB MHOVBMAYANbHON 3aLUNThl, NPUHYANTENBHON CMa3Kon NOBEPXHOCTEN,
CBOEBPEMEHHbIM NPOBEAEHNEM PEMOHTA, a Takke pacnosioXeHMeM LyMSALUX arperaTtos B
oTAenbHbIX 3gaHnsax. CHmkeHne BMBpaLMOHHOro Bo3dencTeusa obecneynBaeTcs MHOUBUAY-
anbHbIMW cpeacTBaMyn BMOPO3aLLMThl, a Takke nyTemM paumoHarnbHOW opraHusauun Tpyaa B
Te4YeHMe CMEeHbI.
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Tabnuua 31 — Bblbpochl 3arpsisHSIOLLMX BELWECTB B aTMOcdepy npv oboralleHnn yrns

MeToa o4ncTku, no-

O6bem n/unu macca BblI6pPoOCoB 3a-

HanmeHoBaHue E}J,VIHVILI,va NcTouHMKM Bb|6poca BTOPHOIo UCMOJ1b30- rPASHAIOLLNX BELllecTs rocne
n3mMepeHnn BAHUS O4YUCTKM B pacyeTe Ha BblMyCK Npo-

ayKummn

MbiNb HeopraHn4yeckas ¢

CO,EI,Gp)KaHEIeM KpEeMHUS 0,6-35,0 .

veHee 20 %, 20 % — o Bce aTanbl TexHonornyeckoro npouec- | [lNbineynasnvea- (oo 216,0 ansa npeanpusaTun,

70 %. a Takke Gonee ca Hue OCYLLECTBASAOLLNX TEPMUYECKYHO

20 % CYLLKY yrnsi)

MeTtaH r/T Bce atanbl TexHonormyeckoro npouecca — 51*

A3oTa gnokcmg, r/T Bce atanbl TexHonormyeckoro npouecca — 0-28

Cepbl gnokeng, r/T Bce aTanbl TexHonormyeckoro npowecca — 0,1-15,8

Yrnepopaa okcnpg r/T Bce aTtanbl TexHonormyeckoro npouecca — 0-16,5

KepocuH r/T Bce atanbl TexHonormyeckoro npouecca — 0-10,6

A3oTa okcua r/T Bce atanbl TexHonormyeckoro npouecca — 0-4,1

Yrnepog (caxa) r/T Bce atanbl TexHonormyeckoro npouecca — 0-2,3

[wxenesa Tpuokcua r/T Bce aTtanbl TexHonormyeckoro npouecca — 0-0,1

dopmanbgerng r/T Bce aTtanbl TexHonormyeckoro npouecca — <0,1

:/IeaHer:Heu. v ero coenn- r/T Bce atanbl TexHonormyeckoro npouecca — <0,1

dTOpPUCTLIN BOOOPOA r/T Bce aTanbl TexHonormyeckoro npowecca — <0,1

dTopunapbl razoobpasHbie

(TMAPOPTOPUA, KpemHMI r/T Bce atanbl TexHonornyeckoro npowecca — <0,1*

TeTpadTopmng — B nepe-

cyeTe Ha Top)

Xpom (Cr®") r/T Bce aTanbl TexHonormnyeckoro npowecca — <0,1

beHzannpeH r/T Bce aTtanbl TeXHONOrM4yeckoro npouecca — <0,1
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OkoHyaHue mabnuubi 31

O6bem n/unu macca BblI6GpPOCOB 3a-
MeTona o4mncTku, no-
EanHunupl

rPA3HAIOLWNX BELLLEeCTB nocne
HanmeHoBaHue 5 NcTouHukn BeiBpoca BTOPHOrO UCMOMb30-
N3MepeHuii OUYUCTKM B pacyeTe Ha BbiNycK npo-

BaHMUS
AyKUMM

* [1aHHblEe npeacTaBneHbl No 1 aHkeTe.
H/O — HeT AaHHbIX.

LT0C—LE J1M

Tabnuua 32 — OTxoabl NPOM3BOACTBA M NOTPEBNEHUs Npu oGoralleHnn yris

O6bem n/vnm macca

obpa3oBaHus OTXo-
Knacc onac- | EguHuubl ns- McTouHnkn obpaso- | MeToa o4MCcTKM, MOBTOPHOMO UCMONb-
HanmeHoBaHue JOB [10 OYUCTKU B Bbl-

HOCTHU MepeHI/II7I BaHUA 30BaHuA
NyCK Ha TOHHY MNpo-

AyKUMM

Bce atanbl TexHo- | 3aknagka BbipaboTaHHOro npo-
\ T/T 0,1-0,6 Nnornyeckoro npo- CTpaHCTBA, OTCbINKAa MPOMbILLSIEH-
uecca HbIX NNoLaaoK U aBTogopor

MycTtas nopoga (B T. Y. OT-
Xobl oboraleHus)

Mepepaya Ha yTUnM3auuio gpyrom
opraHmsaumm (rnaBHbiM 0bpasom,
ANsi NPON3BOACTBA CTpoMaTepu-
anos)

CxwuraHve yrnsa B
3ona 1 wnak V-V r/T 0,9-1297,3 KOTENbHbIX arpera-
Tax, aneKTpocBapka

PasnunyHble Bcno- | epefava Ha yTunusauuio apyron
MoraTenbHble 3Ta- | opraHnsauum (rnaBHbIM 06pasom,

MeTannonom -V r/T 5,5-95,3 y
Mbl TEXHONOrMYe- AJ151 BTOPUYHOW BbINNaBKM MeTarn-
CKOro npouecca nos.)
MNepepava Ha yTunusaumio rom
Mycop ocuckbix o} rr;Hfl/laaumm ()ﬁﬂaBHbll\l;ll 06 ﬂapsxgm
KoMmyHanbHble oTxoabl V-V r/T 0,2-48,9 ObITOBbIX MOMeELLEe- P P ’

ana pasmMmelleHna Ha norinroHax

HUN
TBEPAbIX KOMMYHarbHbIX OTXOA0B)
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O6bem u/unm macca
obpasoBaHusa oTxo-

Knacc onac- | EguHunubl ns- McTouHnkn obpaso- | MeToa o4MCcTKM, MOBTOPHOIO UCMONb-
HanveHoBaHune . O0B A0 OYUCTKN B Bbl-
HOCTU MepeHun BaHUA 30BaHNA
MyCK Ha TOHHY Mpo-
Aykumn
lNepenava Ha yTunusauuto rown
OTxoabl cuctem BoAo- OyncTKa CTOYHbIX PeA y HAIo Ay
V r/T 0-13,8 opraHumsaunu gna BTOPUYHOro 1c-
CHabXXeHUst N BOOOOUYNCTKN BOA
Nnonb3oBaHUsA
BTopnyHoe ncnonb3oBaHne Ha
PasnnyHble aTanbl | NpeanpuaTnm
Pe3nHa n nnactmacchbl V-V r/T 0-8,4 TexHosornyeckoro |lNepegaya Ha yTunusaumo gpyrom
npouecca opraHusaumm (rnaBHbiM 0bpasom,
Ans nepepaboTkn)
3ameHa macen npu |llNepepada Ha yTunusauuto rown
OTtxogbl macen n HedoTe- P PeA y Lo ARy
NPOAYKTOB i r/T 0,3-2,1 akcnnyaTaumm 060- |opraHmM3aumm (rnaBHbiM 06pa3om,
pyaoBaHuA ans nepepaboTkn)
[peBecHbie oTxoabl 1 6 Bce aranb! TexHo- Nepenava Ha yTunusauuo Apyron
P y (A\VZRY) r/T 0,1-1,3 Nnornyeckoro npo- P y Py
mara opraHusauum
uecca
Namnib! pryTHBIS, PTYTHO- 3ameHa namn Mepepayva Ha yTunmnsaumo gpyrom
KBapueBble, MIOMUHUC- I r/T 0-0,2 P y Py
OCBELLieHNA opraHmsaumm
LEeHTHble
Bce aranb! TexHo- MNepenaya Ha yTunmMsauno gpyrom
OprrexHuka V-V r/T <0,1 NOrnyeckoro npo- P y Py
opraHusauum
Lecca
Bce atanbl TexHo- | [lepegaya Ha yTunusaymio rom
AKKYMYynaTopbl U KMcnoTa PeA y Hno Apy
Il r/T <0,1 NOrMYEeCcKoro Npo- | opraHu3auun (rmaeBHbIM 06pasom,

aKKyMynsiTopHasi

Lecca

ansa nepepaboTkn)

LTOC—LE J1M
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O6bem n/unn macca
obpasoBaHusa oTxo-
Knacc onac- | EguHunubl ns- McTouHnkn obpaso- | MeToa o4MCcTKM, MOBTOPHOIO UCMONb-
HanmeHoBaHue . 0B [0 OYUNCTKN B Bbl-
HOCTU MepeHuii BaHUA 30BaHuA
MyCcK Ha TOHHY Npo-
AYKLMN
MNepepaya Ha yTunusaumio apyrouv
Bce aranb! TexHo- 0] ;Hmsaumm zﬂaBHblM 06 aps{)M
Mpouee -V r/T 0-7,6 NIOrMYecKoro npo- P P ’
Ans nepepaboTkm NnNu 3axopoHe-
Liecca
HUS Ha NONMroHax)

Tabnuuya 33 — lNpoyne akTopbl BO3AENCTBUS

YpoBeHb BO34ENCTBUA 40
EavHnubl CHWXeHWs B pacyeTe Ha . -
HanmeHoBaHue . McToYHMK BO3OEnCcTBUSA MeToa CHWXEHUST YPOBHSA BO34ENCTBUS
M3MEpPEHN | TOHHY NpoayKUMK (Unu no-
CTOSIHHbIN YPOBEHb)
CBoeBpeMeHHOe NpoBeeHne peMoHTa
obopynosaHus
- MpuHyguTenbHaa cmaska T nxcs
Opobunkn, rpoxoTbl, KOHBENEPHI, prHyA . Pyl
NOBEPXHOCTEN
nutaTenu, 6ynbao3epsbl, TpaHc-
MpumeHeHne cpeacTs nHanBUAyasb-
Lym nb 0-105 nopTHblE cpeacTBa, cenaparto- .
HOW 3aLUnThI
pbl, TMOPOLUMKIOHbI, LEHTPUDY-
[MpyMeHeHne WyMOo3aLmUTHbIX KOH-
M, punbTp-npeccol N
CTPYKUMIA
PacnonoxeHue wymsawmnx arperatos B
OTAenbHbIX 34aHUAX
PaunoHanbHasa opraHnsauma Tpyaa B
Opobunkun, rpoxoTbl, cenaparo- H P 4 PyA
Bubpauus ab 0-126 pbl, TMOPOLUMKITOHBI, LEHTPUPY TEHEHNS CMEHb!
’ ’ MNpumeHeHne obyBMN Ha MacCUBHON pe-
M, punbTp-npeccol o
31HOBOW noaoLuse
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Paspen 4. OnpepeneHne Hauny4wnx AOCTYMNHbIX TEXHOSOMUN

MoctaHoBneHnem [MpaButensctea Poccurckon depepaumm ot 23.12.2014 Ne 1458
«O nopsgke onpeaeneHus TEXHOMNOMMU B KayecTBe Haunydlwen OOCTYNHOW TexXHOomnoruu, a
Takke paspaboTku, akTyanu3auum n onybrnmkoBaHuss MHGOPMALMOHHO-TEXHUYECKUX Crnpa-
BOYHMKOB MO HaWNy4LlwMM OOCTYMHbIM TEXHONOMMAMY» OblfiM YCTAaHOBMNEHbI OCHOBHbIE KpUTe-
pun HOT, KOTOpbLIM JOSKHA COOTBETCTBOBATL paccMaTpuBaemMasi TEXHOSOIS:

- HAMMEHbLUUW YPOBEHb HEraTMBHOIO BO3AENCTBUS Ha OKpYXaloLlyo cpefy B pacyeTe
Ha eguHULY BPEMEHU NN 06BEM NPOM3BOAMMON NPOoAYKUMK (TOBapa), BbiNOSHAEMon pabo-
Thbl, OKa3blBaeMow ycnyrm nnbo cooTBeTCTBUE APYrMM nokasaTensm BO3L4eNCTBUSA Ha OKpYy-
XawLwyo cpefny, NpeayCMOTPEHHbIM MexXayHapoaHbiMu aoroBopamu Poccuinckon depepa-
unn,

9KOHOMUYecKas aPPEKTUBHOCTb BHEAPEHUS U SKCNNyaTauuu,

NpUMEHeEHNe pecypco- U aHeprocbeperaroLmx MeToao0B;

nepuoa BHeAPEHWS;

NPOMbILLNEHHOE BHEAPEHME TEXHOMOMMYECKNX NpoLieccoB, 060pyaoBaHNA, TeXHMYe-
CkMx cnocoboB, MeTogoB Ha ABYX N 6onee obbekTax B Poccuinckon defepaumm, okasbiBato-
LLMX HEraTMBHOE BO3AENCTBME Ha OKPYXatoLLyO cpeay.

Onpegenexnne HAOT B OTKpbITON O0ObIME yris OCIOXHAETCA TeM, 4TO BblGpochl 1
cbpocbl OMKCUPYHOTCA NULLb Ha «BbIXOAE» U3 NPOM3BOLCTBEHHOrO npouecca, a Ha oTAenb-
HbIX CcTagumsax (nogaTanax) MPOUM3BOACTBEHHOINO mnpouecca y4veT BbiOpocoB M cbpocos
He BegeTcd. [103TOMYy HEBO3MOXHO pasrpaHvynTb 06bemM BbLIOBPOCOB M COPOCOB Mexay OT-
AenbHbIMK cTaguamm (NnogaTanamu) NPOM3BOACTBEHHONO npoLlecca.

OTO co3gaeT onpedeneHHble cnoXxHocTn ans onpegenexmsa HAT. o aTon npuynHe B
3anoJSTHEeHHbIX NPeACTaBUTENAMM NPEaNPUATUA aHKeTaxX OTCYTCTBYHOT JaHHbIE O:

- HeraTMBHOM BO3[EWNCTBMM Ha OKpYKatoLLyto cpefy B pa3buBke no cragusam (noaata-
nam) NPoOM3BOLACTBEHHOMO NpoLecca Uin NPUMEHsIEMbIM TEXHOSOrMsaM (06opyaoBaHun);

- KCNSlyaTauMOHHbIX M KanuTarnbHbIX 3aTpaTtax Ha BHeApeHWe onpeaeneHHOn TeXHo-
nornn (obopynoBaHuns);

- Nepuoge BHeApeHUs onpeneneHHon TexHonorum (obopyaoBaHus).

Takum 0Bpas3om, B pacnopsikeHMM UMeeTCsl NUlb Creaylolas KonmyecTBEHHast UH-
dopmauums, npurogHaa ans onpegenexdna HAT:

- KONIMYECTBO NMPeanpuUATUA, HA KOTOPbIX OCYLLECTBIIEHO NPOMbILLSIEHHOE BHEApPeHWe
TexHonorum (obopyaoBaHus);

- KONIMYECTBO NMPEeanpUATAA, HA KOTOPbIX OCYLLLECTBNAETCH NPUMEHEHNE TEX NN UHbIX
pecypco- n aHeprocbeperarLmx MeToaoB, a Takke METOAOB, HaNpaBEHHbIX HA OrpaHu4e-
HWe HeraTMBHOIO BO3AENCTBUS Ha OKPYXKaKOLLYHO cpeay.

Mo aTton npuymHe oTHeceHue TexHonorum Kk HOT vnn nepcnekTMBHbIM TEXHONOTNAM
OCHOBbIBAETCH NPEUMYLLLECTBEHHO Ha KayecCTBEHHbIX kpuTepusx. Mpu paspaboTke HacTos-
LLlero crpaBoOYHMKA MCNONb30Banuch criegywoume kputepun onpegenenna HOT n nepcnek-
TMBHbIX TEXHOMNOTUIA.

B kauectBe ocHoBbl ans onpegenexHus HOT mncnonb3oBancst nepeyeHb Haumyywwmx
AOCTYMHbIX M NEPCNEKTUBHBIX TEXHONOMMN, onybnukoBaHHbii B UTC 16 «opHogobbiBatowas
npomblwneHHocTb. O6wme npoueccbl U Metoabl». W3 81 TexHomoruu, ynomsiHyTom B
NTC 16, yacTb He Gbina BHeceHa B HACTOAWMNA COOPHUK. B 4acTHOCTK, ObINn UCKMOYEHbI
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obLune TeXHONOrnn, He oTpaxarwLume cneumduky yronbHOMW oTpacnu (Hanpumep, «aBToMa-
TM3aumMsa NPOU3BOACTBa», «MNOBbIWEHWE KBanudukaumm nepcoHana»). Takke Obinu mcknto-
YeHbl TEXHOMOrMK, XapakTepHble AN CTaauin CTPOUTENBCTBA M reonoropasBefoyHbIX paboT
(Hanpumep, «BbIMOMHEHNE OLEHKM BO3AEWCTBUS HA OKpyXawLyk cpedy»). B cnpaBoyHUK
HAOT 6binn BHECEHBI NPUPOLOOXPAaHHbIE TEXHOMOMMMK, He nonyynslune otpaxexHms B UTC 16.
[ns BHeceHna B HacTosAwmn cnpaBovHmk HOT 6bina BolgeneHa 41 TeXHONOrus.

MMepBbIM KpuTEpHnem onpeenenuna HAOT ABnseTcs ypoBEHb HEraTUBHOIO BO3AENCTBUSA
Ha okpyxatowyto cpeay. K HOT n nepcnekTMBHLIM TEXHONOMMAM MOTYT ObiTb OTHECEHbI NULLb
Te TEXHOSIOrMn, KOTOpble XapakTepu3ylTCcd MUHUManbHbIM YPOBHEM HeraTtMBHOrO BO3Aewn-
CTBMSI HA OKPY>KaloLLytO cpefy MO CPaBHEHUIO C afibTePHATUBHBLIMU TEXHOSTOMUSIMUA.

BTopbiM kputepuem onpegenenvs HOT aBnseTcsa akOHOMUYECKas AOCTYMHOCTb TeX-
HOJIOrMK (UM NPOMbILLNIEHHOE BHEApEeHWe TexHonornm). B cnyvyae ecnvn akoHoMuyeckas 0o-
CTYNHOCTb TEXHOMOMMM BbICOKA B CPaBHEHWWN C anbTepHATUBHbIMW (T. €. pacxofbl, CBSA3aH-
Hble C ee BHeApPEHNEM U UCMNOSfb30BAHNEM, OTHOCUTESNBHO HU3KKU), TO OHA MOXET BbITb OTHe-
ceHa k HOT. Ecnn aTta QOCTYNHOCTb HWU3KA, TO TEXHOSOMMS MOXET OblTb OTHECEHA NULb
K nepcrnekTuBHbIM. [py OTCYTCTBMM CTOMMOCTHBIX AaHHbIX, XapakTepusyloLwmnx TEXHOMOIMIo,
9KOHOMMUYECKYI0 JOCTYMNHOCTb TEXHOMOMMN MOXXHO KOCBEHHO OLUEHUTb C MOMOLLBIO anbTepHa-
TMBHOIO KpUTEPUA — MPOMBbILLIIEHHOrO BHEAPEHUA TexHonornn. CornacHo 3aToMy KpuTepuro
TEXHOSorMst MoxeT ObITb OTHeceHa K HOT, ecnn ee NpombIWIEHHOE MCNOSb30BaHUE OCY-
LLIeCTBIIEHO, KaK MUHMMYM, Ha OBYX Npeanpuatuax otpacnu. B cnydae, ecnu 310 ycnosue
He BbINONHSAETCS, TO TeXHONOrMsa ofmkHa BbiTb OTHeceHa K nepcnekTuBHbIM. Vcnonb3oBa-
HWe 3TOro anbTepHaTUBHOIO KPUTEPUSA CBA3AHO C TEM, YTO TEXHOMOrMMW, BHeAPEHUe n 3KC-
nnyartauus KOTopbIX OKa3blBaeTCs Ype3MepHO JOPOroCTosWEN, HEe MPUMEHSAIOTCA Ha OBYX U
bonee npeanpuaTUAX B CTPaHe.

Tpetbum kKputepmnem onpegenenvs HOT aBnseTcs NnpuMeHeHWe pecypco- U 3Hepro-
cbeperatrouwmx metogo. K HAT moryT 6bITb OTHECEHBI NNLLBb T€ TEXHOMOMMN, KOTOPLIE Xapak-
TEPU3YHTCA MUHUMASbHBIM YAENbHBIM PACcXO4OM PEeCypCOB U SHEPTUN Ha eauHULY NpoayK-
UMM NO CPaBHEHMUKO C anbTepPHATUBHBIMU TEXHOMOMMAMU. TEXHOMOMMU C HU3KUM YPOBHEM
HeraTMBHOIO BO3OENCTBUSA Ha OKpYXaloLyo cpedy, HO C HA3KOM 3KOHOMUYECKOW OOCTYMNHO-
CTblO UM BbICOKUM yAernbHbIM Ppacxo4oM PeCcypCoB U HEPTrUU Ha eauHULY NpoayKUMKM MOryT
OblTb OTHECEHbI K NEPCNEKTUBHbIM TEXHOMOMNSAM, €Cnn B NepcnekTMee, No Mepe Mx pasBu-
TUS, OXMOAETCH CHUXEHWe yaerbHbIX pacxodoB pecypcoB W 3Hepruun. Ecnn xxe Takoe CHu-
XeHne He oxungaeTca B 0003p1MMO NepcrnekTMBe, TO TEXHOMNOMMS He A0MMKHA OblTb OTHECEHA
HU K HOT, HM K nepcnekTUBHbIM.

MpenBapuTenbHbIN NepeYyeHb Hauny4yWwmnx AOCTYMHbIX U NEPCNEKTUBHBIX TEXHOMOMN B
Aobblye n oboralieHnn yrns npeactasneHa B Tabnuvue 34.

B rpadpuyeckon popme npumeHsiemas MeToamka Kraccudukauum TexXHOMNornm rnoka-
3aHa Ha pUCyHKe HUxe (CM. PUCYHOK 9).

Mpwn knaccudukaumm TEXHOOMMM A0SMKHbI BbINOMHATLCSA CrieayroLume YyCrnoBus:

- obnacTu npUMEHEeHUs TEXHONOMN JOIMKHbI ObITb YETKO 0603HaYeHb!;

- NPV CPaBHEHUM TEXHOMOMIA NO PECYpPCOo- U aHepronoTpebneHnto OomKkHa ObiTb NpoBe-
AeHa unbTpauusa CTaTUCTUYECKMX BbIOPOCOB (COoYeTaHuin npeanpuaTMid KU TEXHOMOrUn
C aHOMasIbHO BbICOKMM Ui HU3KMM 3HAYeHMEM YOENbHOIo PeCcypco- UM aHepronoTpedneHuns).
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TexHONOrMA XapakTepusyeTcH HU3KUM
ypoBHem HBOC?

Oa

TexHonorvA JocTynHa no
3IKOHOMWYECKMM napameTpam?
TexHonorus NPUMEHAETCA Ha 2 1
Bonee npeanpuATHAX?

ﬂ.al

TexHonarua
XapakTepuayeTca
HU3KMM YOENbHBIM

PEcKOO0M PECYPCOs W
FHEDIA HA &0WHWLLY
APOAYKLUWKZ

Oa

l Het

OmupaeTca N1 B
oBOZPUMaRA
nepcnekTies
CHUREHWE YABNBHBIX
pacxofios pecypros 1
SHEPIUU?

Oa Het

HETl

XEPEKTEPUIYETCA
HUSKAM YAENbHBIM
pACXOAOM PECYPCOR W
SHEPMAA Ha EBOUHALY

TexHonorma

MPOAYKLWKT?

Na

l Het

OwupaeTca Nu e
oBospuMoi
NepcrekTiee
CHUHKEHWE YABNBHBIX
pacxofios PecypCos 1
SHEPIUU?

La Het

Het

HOT

Y

PucyHok 9 — Cxema knaccudgukaumm TeXHONormm

MNepcnekTMBHAA |g
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Tabnuuya 34 — I'Ipe,uBaleTeanblﬁl nepevyeHb Hanmny4dwmnx OOCTYMHbIX N NepPCNEeKTUBHbIX TEXHOonormn B Aobbive n oborawieHnn yrn4

Tun TexHo-
9 norvn (HAT /
Ne TexHonorus "pynna TexHonorunm (HA
nepcrnekTne-
Has)
BHeapeHne cnctem aKosfiorm4eckoro MeHe k-
1 AP A OpraHnsaumoHHOro xapakrepa HOT
MeHTa
[Mpon3BOACTBEHHbIN KOHTPOSIb U 3KOMOrn4ye-
2 P - A P OpraHnsaunoHHOro xapakrepa HOT
CKMN MOHUTOPWHT
B obnactv MMHMMM3auuKn HeraTMBHOIrO BO3AENCTBUS HA aTMO-
3 MbinenogaBneHne B 04MCTHOM 3a60e 5 HOT
chbepHbI BO34yX
4 lMbinenogasneHne n cHMXeHne obpasoBaHus | B obnactv MMHMMM3aUUKM HeraTMBHOIO BO3AENCTBUS HA aTMO- HOT
Nbinn Npu 6ypoB3pbIBHbIX paboTax chepHbI BO34yX
o y B obnactm MMHMMU3auun HeraTMBHOIO BO3AENCTBUA Ha aTMO-
5 OpolueHne NbINALWMX NOBEPXHOCTEN BOAOW . HOT
chepHbI BO3aYyX
B obnactv MMHUMM3auUUKM HeraTMBHOro BO3AENCTBUS Ha aTMO-
6 MpumeHeHre NblneynaBnMBaroLLnX YCTaHOBOK - HOT
chbepHbIV BO34yX
7 YnpasneHne cogep)xaHneM MmeTaHa B ropHbix |B obnactn MMHMMM3aumm HeraTUBHOMO BO34ENCTBUSA HA aTMO- HOT
BblpaboTkax chepHbI BO3aYyX
8 [MpoTMBOOENCTBME CAMOBO3rOpaHNIO YInis, B obnactv MMHMMM3aUMK HEraTMBHOIO BO34ENCTBUSA Ha aTMO- HOT
CKINOHHOIO K OKUCINEHWIO chepHbI BO3aYyX
. B obnactv MMHMMM3aUUKM HeraTMBHOrO BO3AENCTBUS HA aTMO-
9 MpoTuBOAEicTBME CMEP3aHMIo yris . HOT
chepHbI BO3aYyX
B obnactv MMHMMM3auUUKM HeraTMBHOrO BO3AENCTBUS HA aTMO-
10 dopmunpoBaHme noxapobesonacHblx OTBanoB . HOT
chepHbIN BO34yX
- B obnactm MMHMMM3aUUn HeraTMBHOIO BO34ENCTBUA Ha BOAHbIE
11 LLlaxTHbIN BOOOOTNMB U BOAOOTBOS, H A A HOT
pecypchbl
. B obnactv MMHMMM3aUUKM HEraTMBHOIO BO3AENCTBUS HA BOLHbIE
12 KapbepHbI BOOOOTNNB U BOLOOTBOS, HOT

pecypchbl
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[MpodomkeHue mabnuubi 34

lNpodomkeHue mabnuusi 34

Twun TexHo-

norvn (HAT /

Ne TexHonorus "pynna TexHonorum
nepcneKkTmnB-
Hasi)
13 BHepnpeHne cuctem 060poTHOrO U 6ecctoyHo- | B obnactv MMHMMM3auun HeraTMBHOIrO BO3AENCTBUS HA BOLHbIE HOT
ro BogocHabxeHus pecypchbl
- B obnact MMHMMKU3aLMN HErAaTUBHOIO BO3AENCTBUSA HA BOAHbIE
14 PereHepauns MmarHeTUTOBOW CyCneH3nmn HOT
pecypcsbl
B obnact MMHUMKU3aLMN HEraTUBHOIO BO34ENCTBUSA Ha BOOHbIE
15 BasoBasa o4ncTKa CTOYHbIX BOA, H A A HOT
pecypchbl
B obnact MMHMMKU3aLUMN HErATUBHOIO BO3ENCTBUSA Ha BOAHbIE
16 Ob6es3apaxmBaHmne CTOYHbIX BO, H A A HOT
pecypcsbl
B obnactn MMHMMKU3aLMN HErATUBHOIO BO3AENCTBUSA HA BOAHbIE
17 OuncTtka nMBHEBBIX U MPON3BOACTBEHHbLIX BOA HOT
pecypcsbl
B obnact MMHMMKU3aLMN HEraTUBHOIO BO34ENCTBUSA Ha BOAHbIE
18 DUINKO-XMMUYEcKas 04MUCTKa CTOYHbIX BOS, HOT
pecypchbl
Vicnonb3oBaHmne oTxoa0B Jo6bIBaAOLWErO U
CBSA3aHHOrO C HMUM nepepabaTtbiBatoLWEro npo- .
19 pep o P B obnact MMHMMKU3aLmMn BO3OENCTBUS OTXO40B HOT
W3BOACTB A5 3aKnaaku BblpaboTaHHOro Npo-
CTpaHcTBa npu gobbive yrns
20 OB6ycTpONCTBO XBOCTOXPAHUNULL, B obnactu MmHMMmn3aumm Bo3gencTemsa 0TX040B HOT
Bbuonoruyeckas pekynbTMBaumsa HapyLIEHHbIX .
21 peky 4 Py B obnact MMHUMKU3aLUMN BO3OENCTBUS OTXO0B HOT
3emernb
TexHn4eckasi pekynbTuBaumsa HapyLLIEHHbIX .
22 peky 4 Py B obnacty MMHMMK3aLmMn BO3OENCTBUS OTXO40B HOT
3emernb
23 MpumeHeHne cpeacTB N METOAO0B 3BYKO- U B obnact1 MmHMmMmM3auum HeraTMBHOIO BO3AENCTBUSA PU3NYECKNX HOT
BMOpO3aLWwmThl drakTopoB
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Twvin TexHo-
. norvm (HOT /
Ne TexHonorna 'pynna TexHonorum (HA
nepcneKkTnBs-
Has)
- - B obnact1 MMHMMmM3auum HeraTMBHOroO BO3AENCTBUSA Ha aTMO- Mepcnek-
24 Mmpposabowika n rmgporeneBasi 3abownka -
chepHbI BO3aYyX TUBHas
B obnactv MMHMMM3aumMn HeEraTMBHOro BO34EeNCTBUA HA aTMO- Mepcnek-
25 Cuctema BbICOKOTOYHOIO NO3NLMOHMPOBAHMS -
chepHbI BO3aYyX TUBHas
26 [MpuMeHeHne aNeKTPOHHbIX CUCTEM B3pbiBa- | B obnactn MmHMMmn3aumm HeraTMBHOro BO3AEeNCTBUSI HA aTMO- Mepcnek-
HUS chbepHbIN BO34yX TUBHasA
. B obnact1 MMHMMM3aumm HeraTMBHOroO BO34EeNCTBUA HA aTMO- Mepcnek-
27 OpouleHne u nbinenogaBneHne NneHom -
chbepHbIN BO34yX TUBHasA
BeaB3pbiBHas TexHonormst paspaboTku kpen- | B obnactv MMHMMM3aUUKM HEraTMBHOIrO BO3AENCTBUS HA aTMO- Mepcnek-
KMX FOPHbIX NOPOA Ha paspesax chepHbI BO3aYyX TUBHas
Ob6paboTka 4OPOXKHOro NONOTHA N OTBAsoB B obnacty MMHUMKM3aLMN HEraTUBHOIO BO3AENCTBMA HA aTMO- Mepcnek-
CBA3bIBAOLWMMN BELLLECTBAMMU chbepHbIV BO34yX TUBHasA
30 YnasnuBaHue n yTunu3saums WaxTHoro meta- |B obnactn MMHMMM3aumm HeraTUBHOIO BO34ENCTBUSA HA aTMO- Mepcnek-
Ha chbepHbI BO34yX TUBHasA
B obnactv MMHMMM3aUMK HEraTUBHOIO BO34ENCTBUA HA aTMO- Mepcnek-
31 M'mgponoces 1 rMapomMyrnbyMpoBaHue .
chepHbI BO3aYyX TUBHas
B obnactu MMHMMKM3aUMM HEraTUBHOIO BO3AENCTBUSA Ha BOOHbIE Mepcnek-
32 TOHKasi OYNCTKA CTOYHbIX BOA,
pecypchbl TUBHasA
B obnactn MMHMMKU3aLMN HErAaTUBHOIO BO3AENCTBUSA Ha BOAHbIE Mepcnek-
33 Cyxve meTtoapbl oboraweHus yrns
pecypchl TUBHasA
CenekTnBHas yknagka oTxo4oB A00bIuM U y lMepcnek-
34 B obnactn MmHuMm3aumm Bo3gencTBmsa 0TX040B
oboraweHna B oTBan TUBHas
Mcnonb3oBaHme 0Txoa0B A00bI4M 1 oboralle- Meocrek
35 HWS ONs NPON3BOACTBA CTPOUTENbHbLIX MaTe- | B obnactn MMHMMM3aumm BO34eNCTBUSA OTX040B TI/IFI)BHaFI
puanos
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Twvin TexHo-
- norvmn (HOT /
Ne TexHonorus "pynna TexHonorum (HA
nepcneKkTnB-
Hasl)
Mcnonb3oBaHue oTxo40B AoOblum 1 oboratlye- Mepcrek
36 HUSA yrnsa Ans npou3BOACTBa NYMUHOBbIX B obnact MMHMMKU3aLmMn BO3OENCTBUS OTXO40B TVIFI;Haﬂ
ynobpeHuin n npenapaTos
. Mepcnek-
37 [MepepaboTka yronbHbIX LWaMoB B obnact MMHMMKU3aLMn BO3OENCTBUS OTXO0B TMBHAS
MNpepBaputensHasa obpaboTka pas3meLlaeMbix . MNepcnek-
38 penBap P P = B obnactv MmHMMM3aumn Bo3gencTBmMSA OTXO40B P
0Txo40B (06e3BOXMBaHME, CyLUKA) TUBHas
3BneyeHmne LeHHbIX KOMMNOHEHTOB 13 YrAs U . Mepcnek-
39 B obnactv MmHMMM3aumm Bo3gencTBmMSA OTXO40B
0TX040B oboralleHus TUBHasA
Mukpobunonornyeckasa pekynbTuBaumsa Hapy- . MNepcnek-
40 P PeKy 4 Py B obnactn MMHMMKM3aLmMmn BO3OENCTBUS OTXO0B P
LLIEHHbIX 3eMenb TUBHas

LTOC—LE J1HN



UTC 37-2017

Paspgen 5. Havnyywwme goctynHbie TEXHOMOrMn

Hauny4ywne OOCTynHble TEXHONOrMu, NpUMEHsemMble B ropHO400bIBaOLLEN NMPOMBbILL-
NEHHOCTM (B TOM uucrne npu gobbive yrnsg), B obliem BuAe OnucaHbl B rOPU3OHTaNIbHOM
cnpaBoyvHuke NTC 16—2016 «opHogobbiBatowwas npombiwneHHocTb. Obwue npoueccsl u
MeToAbl», KOTopbI 6bin paspaboTtaH n yteepxaeH B 2016 r. [82]. MNpwn HanncaHun gaHHOro
pasgena npueeneHHble B UTC 16—2016 Haunyywmne AOCTYMNHbIe TeXHONOrMn Guinm ncnonb-
30BaHbl B Ka4eCTBe OCHOBbI U NMpyY HEOBXOANMMOCTW AOMNOMHEHbI crneundunkon otpacnu. Kpo-
Me TOro, B CBSA3M C TEM, YTO paccMaTpmBaeMasi oTpacib NPOMbILLIEHHOCTN obragaeT psagoM
ocobeHHocTen, npuseaeHsl HOT, koTopble B UTC 16—2016 He pacCMOTPEHDI.

HOT, npeactaBneHHble B HACTOsILEM CnpaBOYHUMKE, BHEAPEHbl Ha 6GOnbLUMHCTBE
yronbHbIX npegnpuatui Poccun. Ot HOAT TeopeTnyeckn MOryT NMpUMMEHSATbCA Ha MoObix
AENCTBYIOLNX NPeanpUATUSX YrofilbHOW NPOMbILWAEHHOCTU. [na ux BHeApPeHWa MoXeT no-
TpeboBaTbCA onpefeneHHas MoAepHu3auus NpouM3BOACTBEHHOMO npoLlecca, HoO Heobxoau-
MOCTb B KanuTanbHOW MOAEPHU3aLMN NpeanpusTUA C OCTaHOBKOM NPON3BOACTBA OTCYTCTBY-
erT.

HeobxognmocTb BHeapeHus Ton unn nHon HOT 3aBUCUT OT ropHO-reonornveckunx
YCIOBWUI, B KOTOPbIX HaxoauTca npeanpuatne. B Tex cnyyasax, ecrnv 9T yCnoBus crnocob6-
CTBYIOT HU3KUM YPOBHAM 3MUCCUWN 3arpA3HSIOLNX BELLECTB B OKPYXaloLlylo cpeay, npume-
HeHune onpegeneHHblx HOT aBnseTcsa n3bbITOYHBIM, NOCKOSIbKY CHMDKEHME YPOBHS 3MUCCUN
3arpsasHsowmnx Belects obecneymBaetca nHbiMv HOT, 6onee OOCTYMHbIMKM B 3KOHOMUYE-
CKOM nnaHe. Hanpumep, B YCMOBUSX HU3KOW MUHepanu3aumm rpyHTOBbIX BOL (OM3MKO-
XMMU4eckasi oumcTka ctouHbix Boa (HOT 18) aBnsietcs n3bbITOYHON, NOCKOSIbKY CTOYHbIE BO-
Abl YCNEeWwHOo MOryT ouuwaTbCs A0 AONYCTUMbIX 3HAYEHUW C MOMOLLb0 6a30BON OYMCTKM
(HAOT 15).

5.1 HOT opraH1M3auMOHHOro Xxapakrepa

HOT 1. BHeapeHue cucteM 3Kornornyeckoro meHemkmeHTta (CIM)

YcnoBusa 1 orpaHnyenus npumeHerna. adHaa HOT npumeHrma gnga Bcex npeanpusi-
TWI YrofibHOW NPOMBILLNIEHHOCTM (LWaxT, pa3pe3oB, oboratuTenbHbIX habpuk).

Copepxanue HAOT. OJanHaa HOT npeanonaraet BHeapeHwe adhdpektnuBHbix COM Ha
npeanpusaTMaX YrorbHoOn npoMbiwneHHocTn. OpraHusauna adpdekTnBHbix COM Ha npo-
MbILUSEHHbIX npeanpuaTmsX pernameHTupyeTcs HaLMOHanNbHbIM cTaHgapToM
ISO 14001:2015/FOCT P UCO 14001—2016 [91]. CraHgapt [OCT P NCO 14001—2016
onucbiBaeT METOAMKY NNAaHNPOBaHMSA AOCTUXKEHNSA SKONOrMYecknx Lenen, cpeacresa obecne-
YeHUs1 IKONOrMYEeCcKoro MeHe4XXMeHTa, OLEHKY pe3ynbTaToB AeATENbHOCTN U T. 4.

Cuncrema 3KOnorm4eckoro MeHepKMeHTa MOXeT ObiTb MHTEerpyupoBaHa B CUCTEMY Me-
He)KMEeHTa kavyecTBa (B TOM Yncrne C CO34aHNeM UHTErPUPOBaHHOW CUCTEMbI MEHEMKMEHTA).

Ceptudpukauma COM Ha npeameT cootBetctBua crtaHgapty FOCT P MCO 14001—
2016 npoBoaMTCAa cneumanbHbiMU CEPTUPUKALMOHHBIMK opraHm3auuamu. Ayaut C3M npo-
BOAMUTCS HA OCHOBaHWMM HaumoHanbHoro ctaHgapta NOCT P MCO 19011—2012 [92].

OueHKka NpenMyLLEecTB, KOTOpble MOryT ObiTb JOCTUTHYTHI Npy BHeapenuun HAOT. BHea-
peHne COM cnocobeTByeT ahheKTMBHOMY peLLEHMIO BOMPOCOB 3KOMOMMYECKOro Xxapakrepa.
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HAOT 2. NMpou3BoaCTBEHHbIN KOHTPOJb U 3KOJSTOrMY€CKUMA MOHUTOPUHT

YcnoBusa 1 orpaHnyenus npumeHerna. adHaa HOT npumeHrma gnga Bcex npeanpusi-
TWI YrONbHON NPOMBbILLSIEHHOCTYM (LWaxT, pa3pe3oB, oboratuTenbHbix habpuk).

Copepxanuve HOT. NanHas HOT 3akntovaeTcs B OCyLLEeCTBIEHUN cneayrowmx dyHKLUNN:

- NPOM3BOACTBEHHbLIA KOHTPONb Hag OCHOBHbIMM MapamMeTpaMmm TEXHONOrMYeCcKnx
NpoLIeccoB 1 onepawuun;

- NPOU3BOACTBEHHbIA KOHTPOMb Hag napameTpamMu BO3LENCTBUS HA KOMMOHEHTbI
oKpyXatowen cpeapbl (COrnacHo TEXHMYECKMM perfiaMeHTam NpeanpusTmsa U yTBEPXKAEHHbIM
B HAA30pHbIX opraHax rpadmkam KOHTPONA C NPUMEHEHNEM CUCTEM MHCTPYMEHTANbHOIo n
aBTOMaTM3NPOBAHHOIO KOHTPOMSA AS11 UICTOMHUKOB U BELWECTB, onpeaesieHHbIX HOPMaTUBHbI-
MU aKTammn);

- MOHUTOPWHI COCTOSIHUSI U 3arpA3HeHns aTMoCepHOro Bo3ayxa, NOBEPXHOCTHbIX U
Nnoa3eMHbIX BOA, 3eMeflb U NOYB, HeAp, PACTUTENBHOIO M XXMBOTHOMO MUPa.

KoHTponb Hag BbIGpocamMn HeopraHMYECKOW Mbifv OOSMKEH OCYLLECTBASATLCSA B COOT-
BETCTBUM CO CreayLLMMM AOKYMEHTAMMU:

- P[] 52.04.186—89. PykoBOoACTBO MO KOHTPOMO 3arpsa3HeHns atmocdepsbl [90];

- OTpacneBas meToauMKa pacdeTa KOnMyecTBa OTXOAALMX, YIOBMAEHHbIX U Bbibpachl-
BaeMblx B aTMocepy BpeaHbIX BeLLeCTB NpeanpuatuamMmm no godeiye yrns [93];

- OH[] 86. MeToauka pacyeTa KOHUEHTpaunn B aTMOCEepHOM BO3ayxe BpedHbIX Be-
LLIeCTB, coaepxalumxcs B Bbibpocax npeanpustum [94];

-MHAO & 12.1.2.99. MeToanyeckune pekomeHgaumm no otéopy npob npu onpegeneHnmn
KOHLEHTpauUM B3BELLEHHbIX YacTul, (Mbifn) B BbIGpOCcax NPOMBbILLSIEHHbIX NpeanpusaTui [95];

- FOCT 33007—2014 [96].

OueHKa NpenMyLLecTB, KOTOpble MOryT ObiTb JOCTUTHYTHI Npy BHeapenuun HAOT. BHea-
peHve gaHHon HIAOT no3BonsieT MUHMMU3NPOBATbL BEPOSATHOCTb BO3HUKHOBEHUSA CEPbEe3HbIX
3KONOrMYecKnx aBapun.

5.2 HOT B o6nactm MMHUMMU3aLUN HEraTUBHOIO BO3AEUCTBUA Ha
aTMmocdepHbIN BO3AYyX

TexHonornyeckne nokasaTenu BbIOPOCOB 3arpsA3HSAIOLLNX MapKepPHbIX BELeCTB npu
ncnonb3osaHnn HOT B o6nactu MMHUMM3aUMn HEraTUBHOIO BO34ENCTBUS HA aTMOC(EPHbIN
BO34yX npeacTasfieHbl B Tabnuue 35.

HAOT 3. NbinenogaBneHue B OMUCTHOM 3aboe

YcnoBusa 1 orpaHmyeHnsa npumeHermna. danHas HOT npumeHsieTcs Ha aTane BblEMKU
yrng n3 o4MCcTHOro 3abos npu gobblye yrns nog3eMHbIM CrocoboMm.

Cogepxanue HAOT. lNMpeasapuTenbHOEe yBNaXXHEHWE YrofibHOro nracTta Mno3BOMSseET,
NOMUMO OCHOBHOW (PYHKUWUWN - CHUXKEHUSI CONPOTUBASIEMOCTU Yria paspyLUEHUO, CHU3UTb
yaenbHoe nbinesblaeneHne, YTo CHUXaeT obLWwmi ypoBEeHb BbIOPOCOB Mblfi B aTMOCKEpPHbIN
BO34yX. TexHonormn npenoTBpalleHust 3arpsisHeHUss aTMOoCcdepHOro Bo3dyxa nogpobHo
onucaHsl B (cM. 2.1.8.1.3).
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OueHka npeuMyLlecTB, KOTOpble MOryT OblTb [OCTUrHYTbl npu BHeapenun HAT.
[MpepBapuTenbHoe YyBNaXXHeEHUE YroNbHOro nfacta CHWXaeT 3anblieHHOCTb BO3Jdyxa Ha
50 % — 80 %.

HAT 4. NbinenoaaBneHue N CHMKeHMe o6pa3oBaHMA NbIIN NPU OYPOB3PLIBHbIX
paboTax

Ycnoeus u _orpaHuyennsa npumMmeHenuns. danHaa HOT npumeHsieTca Ha atane 6ypo-
B3pbIBHbIX paboT npu Aobbive yrist OTKPbITbIM COCOBOM.

Copepxanne HAOT. OanHaa HOT npegnonaraet OCyLWEeCTBIIEHWE OOHOMO WUNU He-
CKOJTbKMX MEPONPUATUIA U3 YUCNa CrieayoLwmnX:

- NpeaBapuTenbHOE OpoLleHne paboyvero y4acTka;

- Ucnonb3oBaHne 3aboeyHoro matepmana ¢ MMHMMasnbHbIM YAenNbHbIM MNblneobpaso-
BaHVEM;

- NpegBapuTenbHoe opoLleHne BypOBbIX CKBaXXUH.

Kpome Toro, ata HOT MoxeT coyeTaTtbCsa CO criefyowmMmm 4ONONHUTENbHbIMU Mepo-
NPUATUAMM:

- NpoBeAeHne B3pbIBHbIX paboT B COOTBETCTBMM C MOrOA4HLIMU YCITIOBUAMMU;

- BHepEHME KOMMNbIOTEPHBLIX TEXHOOMMIN MOAENNPOBaHUSA N MPOEKTUPOBAHUS pauuno-
HanbHbIX NapaMeTpoB BYPOB3PbIBHbLIX PAbOT;

- MPUMEHEHNE HEINEKTPUYECKNX CUCTEM B3PbIBAHUS.

MeponpuaTtus, npegynpexaatowme obpasoBaHue nbiv npu 0ypoB3pbIBHBIX paboTax,
nogpo6bHo onucaHbl B nyHkTe 2.2.7.1.1.

OueHKa NpenMmyLLecTB, KOTOpblE MOryT BbiTb OOCTUIHYTHI Npu BHeapenun HOT. Mpwu
npegBapuUTenbHOM OpoLUeHU BYpPOBbIX CKBaXXWUH KOHLIEHTpauus nbifin Ha pacctosHum 50—
100 m OT cKkBaXkuHbl cHWXaeTtca go 1-5 mr/mS, MpeaBapuTtenbHoe yBrnaXXHeHNe maccmBa aJis
aKckaBauum obecneunBaeT 3 PeKTMBHOCTL Nbinierazonogasnenus 0o 80 % — 85 %.

HOT 5. OpoweHue NbINALWMX NOBEPXHOCTEN

YcnoBusa 1 _orpaHuvyeHnsa npumeHenuns. danHas HOT npumeHseTcs Ha pasnuyHbIX
aTanax npu [obblide yrns OTKPbITbIM cnocobom (6ypoB3pbiBHblIE pPaboTbl, BbIEMOYHO-
Nnorpy3oyHble paboTbl, TPAHCNOPTUPOBKA Yrig aBTOMOOUITbHLIM TPAHCMOPTOM, TPAHCNOPTU-
poBKa yrrnsi KOHBEWEPHbIM TPaHCNOPTOM, OTBanoobpasoBaHue, CknaguvpoBaHue), noas3em-
HbIM cnocobom (NpoBeaeHne ropHbIX BblpaboTokK, pa3pyLLueHMe ropHON Nopoabl, NOAbEMHO-
TpaHCNopTHblE paboThl, oTBanoobpasoBaHue, ckrnagnpoBaHue) un oboraweHun yrnsa (oTea-
noobpasoBaHue, cKragmpoBaHue).

Copepxanve HAOT.

OpoweHne, Bo BpeMsi 40ObIUM yrna NOA3EMHbIM CNOocoboM, OCyLLECTBSIETCA C Npu-
MEHEHUEeM:

- Nogayn BO4HOro pacTeBopa Yepes UCMONHUTENbHbIE OpraHbl BIEMOYHOM MaLUUHBbI;

- BOASIHbIX opocuTenen n TymaHoobpasoBaTenen;

- BOOOBO34YLLHbIX 9XXEKTOPOB.

OpoLlueHune, BO BpeMst 4obblum yrns OTKpbITbIM CNOCOOOM, a Takke B npouecce oTBa-
noobpasoBaHus, OCyLLECTBSETCS C MPUMEHEHNEM:

- TMOPOMOHUTOPHO-HACOCHbIX YCTaHOBOK;

- OpOCUTENbHbIX, PacnbiNUTENbHbIX, 4OXAEBANbHbIX YCTAHOBOK;

- OPOCUTENBHO-BEHTUNALMOHHBLIX YCTAHOBOK;

- BEHTUNSALMOHHbIX YCTAaHOBOK, obecneymBatowmnx obecnbinmBaioLLee NpoBeTpuBaHue.
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XapakTepuCTUKN AaHHbIX YCTaHOBOK NOAPOBHO OnNUcaHbl B NyHKTaX, paccmMaTpyBatoLLmX
TEXHONOrMn nNpeaoTBpaLleHns 3arpsasHeHns atmocdepHoro Bosagyxa (cm. 2.1.8.1.3) n opolue-
Hue (cMm. 2.2.7.1.2).

OueHka NpenmMyLLIecTB, KOTOPbIE MOTYT ObiTb AOCTUrHYThI Npu BHeapenun HAT. Mpu
onTUManbHOM pexume paboTbl opocuTenen B npouecce A06bIYM yrnsi NOA3EMHbIM CMNOCO-
B6oM appeKkTMBHOCTL MblfienogasBneHnst AaHHbIM cnocobom gocturaet 70 % — 98 %.

B npouecce Oo6blun yrns OTKPbITbIM CNOCOOOM 3(PEKTUBHOCTbL MblfienogaBfeHns
AaHHbIM CNocoboM JoCTUraeT:

- 85 % — 90 % — npwu B3pbIBHbLIX paboTax;

- 80 % — 85 % — npwu BbIEMOYHO-NOrPy304HbIX paboTax;

-50 % — 100 % — npu rmgpoobecnbinueanmm astogopor (50 % — 70 % pns He-
XecTkoro nokpbiTns, 95 % — 100 % ons TBepAoro NoKpbITUS);

- 85 % — 90 % — npu rmgpoobecnbiiMBaHMM KOHBEMEPOB, Y3r0B NOrpy3Kkn yris 1 no-
BEPXHOCTU OTBAsoB.

HAOT 6. NMNpumeHeHue nNbineynaBnmMBaroLWMX YCTaHOBOK

ycnoBua u_orpaHuvydeHna npumeHenuns. danHas HOT npumeHaeTcs Ha pasfuyHbIX
3Tanax npu pobblve yrns OTKPbITbIM cnocobom (OypoB3pbiBHblE PabOThl, BbIEMOYHO-
Nnorpy3oyHble paboTbl, TPaHCMNOPTUPOBKA YrNs KOHBEWEPHbIM TPaHCMOPTOM, CKragupoBa-
HKWe), NoA3eMHbIM cnocobom (Npu NpoBeaeHUN TOPHbIX BbIPabOTOK, pa3pyLLeHUn rOpHOM Mo-
poAbl U MNOABEMHO-TPAHCMOPTHbLIX paboT, cknagupoBaHuKM), a Takke npu oboraweHun yrng
(MpakTMyeckn Ha BCeX TEXHOSTOrMYECKMX YCTaHOBKaxX, KpOMe BOOHO-LLNaMOBOro X0351MCTBa).

Copepxanue HAOT.

MeineynaBnmuBaoLLMMN YyCTaHOBKaMM OCHaLLAOTCA: BypoBble CTaHKU, POTOPHbIE 3KC-
KaBaTopbl U NEHTOYHbIE KOHBenepbl. Kpome Toro, B LWaxTHoM 3aboe MOryT ycTaHaBnmMBaTbCH
LeHTpanu3oBaHHbIE YCTAHOBKW MblfeynaBnnBaHus.

Mo npuHUMNY AenCTBUS BblAeNseTca pag TUMNOB MblfieynaBnmMBatoLLmnX YCTaHOBOK:

- MexaHu4eckue obecnblinuBarolne yCTpOUCTBa, B KOTOPbIX Mblflb OTAENsieTca noA
CUNON TSXKECTU (OcaanTernbHble Kamepbl);

- YCTPOWNCTBA, B KOTOPbIX OTAENEHME MblfiN NPOUCXOOUT 3a CHET CUM UHEPLUM U LIEH-
TPOBEXHBIX CUIT (MHEPLMOHHbBIE, Xarto3UHbIE MblfIeyNOBUTENN, LIMKIOHBI);

- MOKpble MbIfIeyfioBUTENN, B KOTOPbIX TBepAble 4YacTuubl B rasoobpasHon cpege
YNaBMMBAKTCA XUAKOCTbIO (TPyObl BEHTYpU, pPOTOKNOHBLI, MPOMbIBHbIE KaMepbl, CKpyb6ephl);

- NeHHble annaparTsbl;

- obecnbinuBaroLLMe yCcTpOMUCTBA C (PUMbTPYOWMM MatepuanoMm (TKaHeBble uiib-

Tpbl);

- anekTpu4yeckne obecnblnnBaroLLne yCTponucTBa (3NeKTpodunbLTPhbl).

XapaKTepuCTKM aHHbIX YCTAaHOBOK MOAPOOHO onucaHbl B MyHKTax, paccmaTpusato-
LLMX TEXHOMOrMM NpenoTBpaLleHnst 3arpsisHeHnss atMocepHoro Bo3dgyxa (cm. 2.1.8.1.3) u
nbineynasnueaHue (cm. 2.2.7.1.5).

OueHka NpenmMyLLIecTB, KOTOPble MOryT BbITb AOCTUTHYTHI Npy BHeapeHun HAOT. Cpea-
HAA 9(PPEKTUBHOCTL NbiNeynaBnMBaHUA pPasnUYHbIMU YCTPOMCTBAMU LOCTUraAET CriedyroLmx
3Ha4YeHUN.

- OcagutenbHble kamepbl — 30 % — 40 %;

- LmknoHbl — 70 % — 95 %;

- Mokpble neineynosutenn — 85 % — 95 %;

- [NeHHble annapaTtbl — 95 % — 99 %;
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- dunbTpbl pykaBHble — 98 % — 99 %;

- 9nektpodunbTpbl 40 — 99,9 %.

HAOT 7. YnpaBneHue cogepxaHneM MeTaHa B ropHbIX BbipaboTkax

YcnoBusa 1 orpaHndeHunst npuMmeHenus. anHaa HOT npumeHaeTcs Ha aTane BeHTUNs-
uuKn 1 gerasauumn npy gobblye yrns no43eMHbIM CNocoboMm.

Cogepxanue HOT. HOT npegycmaTpuBaeT peanmsauunio Creayowmx MeponpusitTun.

- MpepBaputenbHas gerasaumsi yronbHOro nnacra (onuuoHanbHo, B criydae Heobxo-
ANMOCTH).

- MpoBeTpmnBaHne ropHbIX BbipaboTOK ANs yAaneHuss MeTaHa U WHbIX ras3oB 6e3 ux
ynasnmBaHusa. Cnocobbl NpoBEeTPUBaAHMS FOPHbIX BbIpabOTOK NOAPOBHO onucaHbl B MyHKTE,
paccMaTpuBaroLLeM BEHTUNSALMIO U gerasauuto (cm. 2.1.6).

- N3amepeHne KoHUeHTpauun metaHa B BO34yXe ropHbIX BblpabOoTOK.

- N3amepeHne KoHUeHTpauun MeTaHa B BO34yXe BEHTUIALMOHHOW CTPYM Ha €€ BbIXo4e
Ha NOBEPXHOCTb 3EMJIN.

PaboTbl N0 npegBapuTenbHOM Aerasaumm yrofibHOro nracra MoryT npoBOAUTLCA Kak
coBCTBEHHLIMM cuUnamu yrreaobbiBatoLWero NpeanpuaTrs, Tak U cunamMmm npMBreYEHHbIX He-
3aBUCUMbIX KOMMNAHUK (MO CXEME ayTCOPCUHra).

OueHka NpenmyLLIECTB, KOTOpble MOryT BbiTb AOCTUrHYTHI Npu BHeapeHun HOT. Tex-
HOJSOrMsi NO3BONSIET AOCTOBEPHO U3MEPATL (paccymTbiBaTb) 06beM MeTaHa BbibpackiBaemMo-
ro B atmocdepy. YoaneHne meTtaHa U3 yronibHOro nnacra (gerasauusi) U ropHbiX BelpaboTok
(npoBeTpmBaHMe) NpenaTcTByeT 06pa3oBaHMIO B3PbIBOONACHbLIX CKOMMEHUW MeTaHa, NoBbl-
lwasi 6e3onacHOCTb BeAEHNSA FOpHbIX paborT.

HOT 8. NpoTuBogencTBUE CAaMOBO3rOpaHUIO Yris, CKNMOHHOIO K OKUCIIEHUIO

Yycnosusa 1 orpaHndenus npumenexud. danHas HOT npumeHsieTca npu BblEMOYHO-
Norpy3oyHbIX paboTax, cknagupoBaHUM U OTrpy3ke yrns npu gobblye yrnst OTKPbITbIM, NOA-
3eMHbIM crnocobom, npu oboraweHnn yrns, a Takke npu OpMMPOBAHUN U SKCAyaTaunm
NopoAHbIX OTBArsoB.

Copepxanue HAOT. CknagMpoBaHue yrns Ha cknagax B 60MbLWIMHCTBE CrydaeB OCy-
LLIECTBIISIETCA B OTKPbITbIX WTabensx (pexe — B ByHkepax 1 3akpbITbiX ckragax). Ana mano-
YCTOMYMBBIX K OKUCIEHUIO yrren nnowagkm nog wrtabena pekoMeHaylTcs B BUOe ecTe-
CTBEHHOIO rpyHTa, o6ecneymBatoLLIEro XOPOLLY TENNOoTAady OT Yrid B NOYBY, OTHOCUTENb-
HO ObICTpoe yaaneHne atMocepHbIX OCafKOB, a TaKKe XOPOLUMIN KOHTAKT Yriisi C OCHOBaHM-
eM, 4YTO 3aTpyaHsieT cBOOOOHbIN NOACOC BO3adyxa B wTabenb. 1o mepe pocta CKIIOHHOCTU
yrnewm K OKUCNEHNIO N CaMOBO3ropaHnio MakcumarnbHasi 4onycTtumas BbicoTa Lwtabenen co-
KpawaeTtcs Ao 2,5 m.

Ana npegynpexgeHuss HarpeBaHWs U CaMOBO3ropaHusi npu XpaHeHun Haubonee
CKIMOHHbIX K OKUCIMEHMWIO Yyrnen (MOMMMO MOCIIOMHOIMO M NMOBEPXHOCTHOMO YMNIIOTHEHUS UX B
wrabene ansa pagoBbIX Yrien) pekoMeHayeTcs:

- BHECEHME MHIMOMTOPOB (aHTUOKUCINIMTENEN B BMAE PacTBOPOB, BOAHbLIX 3MYSbCUN,
CYCNEH3UN UMM CyXMX peareHToB) B npouecce opmupoBaHus witabenen ¢ nocronHbIM m
NMOBEPXHOCTHbLIM YMAOTHEHMEM YITISt NN C NOMOLLBIO CreLmanbHON HaCOCHON YCTaHOBKMN Ye-
pe3 Tpybbl C OTBEPCTUAMMU, NOrpy>KaemMble B LUTAbEnNb;

- NOKPbITUE NOBEPXHOCTM WTabens cneymanbHbIMU COCTaBaMu;

- MOKPbITUE MOBEPXHOCTU LWTabens CycneH3nen raeHon U3BecTu B LensiX yMeHbLue-
HUA neperpeBaHus WTabens (AN HXHbIX PEMMOHOB).
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Cnocobbl TemnepaTypHOro KOHTPOMSA U Mepbl, UCMOfb3yeMble NPU camoHarpeBaHum
(camoBo3ropaHumn) yrnsi, nogpobHO onucaHbl B MyHKTE, pacCMaTpMBaloLLEM CKNaanpoBaHue
yrna (cm. 2.2.4.1).

OueHka NpeuMyLLIECTB, KOTOpble MOryT ObiTb AOCTUrHYTHI Npu BHegpenun HAOT. HAOT
no3BonsieT npeaynpeanTs CamMoBO3ropaHue B MecTax CKnaguMpoBaHUS YIMsi, COKpaTUTb Bbl-
OpoCbI 3arpsA3HALLNX BELWLECTB (MPOAYKTOB CropaHus yris) B aTMOCEepPHbIN BO3OYX.

HAOT 9. NpoTuBogencTBUE CMEpP3aHUIO YInA

Ycnosusa u orpaHndenus npumenenna. daHHaa HOT npumeHsieTca Ha aTanax cknagu-
pOBaHUSA N OTIPY3KM yrns nNpu Aobblde yrns OTKpbITbIM, NO0A3EMHbBIM CNOCOB0OM, a Takxe npwu
oboraLeHun yrns.

Copepxanue HOT. [Ina npegoTepalleHnsi CMep3aHns yrien ocyLwecTBNSAT:

- B3pbIXIIEHME BEPXHEro crnosi wrabens ¢ NoOMOLb0 MaLUMH-PbIXITUTENEN NN OpYrnx
npucrnocobneHnin 4o HacTynreHns 3aMOpPO3KOB UMK Nocre 3aMOpPO3KOB, €Criv TosWwmMHa Npo-
Mep3aHua He npesbicuna 100—-150 mm;

- 06paboTKy BEpXHEro crnosi yrrsi 40 3aMOPO3KOB MOBEPXHOCTHO-AKTUBHLIMU BeLLe-
ctBamMun (HedTenpoaykTaMn, OTXOL4aMU KOKCOXMMWUYECKOro U HedTenepepabaTbiBatoLLEro
NPON3BOACTB) Ha rMybuHy NpomMep3aHnS.

Mpn cknagupoBaHUW yris B 3aKpbITbIX NOMELLEHUAX, OAHUM M3 CnocobOB NPOTUBO-
OENCTBUS CMEP3aHMIO ABMSETCA BEHTUNAUNSA C MPUMEHEHMEM Kanopudgepos.

OueHka NpenMmyLLECTB, KOTOpble MOTMYT ObiTb AOCTUTHYTHI Npu BHeapeHuu HOT. HOT
NO3BOSIAET YMEHbLUUTL pacxodbl HA MEPOMNPUSATUSA MO COXPaHEHUIO KaYyeCTBEHHbIX XapaKkTepu-
CTUK YIMISi NPU CKIagmMpoBaHMKM (XpaHEHMN), CHU3UTb BbIOPOCHI 3arps3HsOLLMX BELECTB B aTMO-
cdepHbIi BO34yX NpW anbTePHATUBHBIX MEPONPUATMAX NO BOCCTAHOBIIEHMIO CbIMy4YeCcTn Yrns.

HOT 10. ®opmmpoBaHume noxapobe3onacHbIX OTBaNoB

Ycnosusa u orpaHnyeHust npumeHenus. anHaa HOT npumeHaeTcs Ha aTane oTeBarno-
obpaszoBaHus.

Copepxanue HOT. ®opmupoBaHmne noxapobesonacHbiXx OTBanoB AOMKHO obecneyn-
BaTbCA crnegyowmm obpasom (nogpobHee cm. 2.2.7.3.2):

- bopmupoBaHne oTBanoB 6e3 BbLICTYNOB B YIMOBbIX 4acTaX, NpuaaHue oTBanam
OKpYyrrnown hopmbl;

- BbIMOMaXnBaHME OTKOCOB MOPOAHbIX OTBANoB (Yrosl 0TKoCa He LOSMKEH NPeBbILWAaTh;

- hopmmpoBaHme OTBaNoB CrnosiMu;

- YNIOTHEHNE OTBasfIbHOW MaccChbl cneumasnbHbIMU UK TPAHCMOPTHBIMU CpeacTBaMu;

- CHWKEHME BO34YXOMPOHULIAEMOCTHM CII0S OTXOL40B NMyTEM 3auUNMBaHUSA U NEPEKPbI-
TUS1 HErOpYMMU (M30NUPYIOLMMIN) MaTepuanamu;

- bopmupoBaHME NPOTUBONOXAPHbLIX BapbepoB.

OueHka NpenmyLLIECTB, KOTOpble MOryT ObiTb AOCTUrHYTHI Npu BHegpenun HOT. HOT
Nno3BosisieT NpeaynpeanTb CamMOBO3ropaHvMe OTBasioB, COKpPaTUTb BbIOPOCHI 3arps3HSAOLMX
BeLLeCTB (MPOAYKTOB CropaHus yrisi) B aTMOCAEPHbI BO34YX.
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Tabnuuya 35— TexHonormyeckne nokasaTenn BbIOPOCOB MapKEPHbIX BeLlecTB Mpu
npumeHenHnn HOT B obnactm MUHUMM3ALMM HEraTUBHOrO BO3AEWCTBMS Ha aTMOCHEPHbIV
BO3yX

Bup pestenbHocTn MapkepHoe BeLLLECTBO TeXHOJ'IOFVIl-IeCKVIIfI) rlokasa-

Tenb, T

floBbiua yris noAzemHbIM crio- MblNb HeOpraHnyeckas <85,0

cobom

'S';gs:a YA OTKPBITEIM crio- MbiNb HeopraHnyeckas <598,0

O6oralueHune yrng Mbinb HeopraHu4yeckas <23,3

O6oraLlieHue yrns” Mbinb HeopraHuyeckas <144,0

TexHonornyeckuin nokasatens Ans 4o6bIYM Yka3aH Ha TOHHY A06bLITOro yrns, Ans obora-

LLIeHNA — Ha TOHHY oboralleHHoro yrns

2[NSt NpeAnpUSTUIA, OCYLLECTBISIOLLMX TEPMUYECKYHO CYLLKY YIS

5.3 HOT B o6nactn MMHUMU3ALMUM HEraTUBHOIro BO3AENCTBMUSA Ha
BOAHbIe pecypchl

TexHonornyeckme nokasatenim cOpoCOB 3arpsA3HSAOLLNX MapKEPHbIX BELLECTB NpU nUC-
nonb3oBaHun HAT B 06nactM MMHMMKU3aLMN HEraTMBHOIO BO3AENCTBUS Ha BOAHbIE PeCYPChI
npeactaeneHsl B Tabnuue 36.

HAOT 11. WaxTHbIN BOOOOTIUB U BOOOOTBO/,

Yycnosusa u_orpaHuyeHus npumeHenus. HanHasa HOT npumeHuma ona npeanpusitui
YroNbHOWN MPOMBbILLUNEHHOCTM NpY AobbIYe yrna NoA3eMHbIM CNOcOB6OM Ha 3Tane BOAOOTNMBA
n BOAOOTBOAA.

Copepxanuve HOT. HOT npegnonaraeT ocyLeCcTBAEHNE CleayoLwmx MeponpuAaTUR:

- CENEeKTMBHOE OTBEAEHME LLUAXTHbIX, IMBHEBbLIX M CTOYHbIX BOA;

- OTBEJEeHME LWaxTHbIX BOA C NPUMEHEHNEM YYaCTKOBbIX BOOOOT/MBOB C nepebpockom
OTKayMBaeMbIX BOA MO BOAOBOAAM,;

- CTPOUTENBLCTBO BO4OCOOPHMKOB, KAHABOK, NTIMBHECTOKOB,

- OTKa4yka BoAbl U3 rOpPHbIX BbIpaboToK.

Cuctema BogooOTNMBa BKOYaAET B cebs ceTb BOOOOTBOAHbLIX KAHABOK, y4aCTKOBbIE U
rnaBHble BOOOCOOPHMKN, HACOCHbIE CTaHLUMW, BCOMOraTesnbHble YCTpOUCTBa (BOAOTPYOHbIE
XOOKW, NepeMbIYKM M T. N.), YCTPOMUCTBA aBTOMatM3aumMm n KOHTpons. [JaHHaa TexHonorus
nogpobHoO onucaHa B NyHKTEe, paccMaTpuBaloLLeM OCyLLIeHNe, BOAOOTNIUB, BOAOOTBEAEHNE U
BoAocHabxeHue (cMm. 2.1.7).

OueHka NpeMmyLLIECTB, KOTOPbIE MOTYT ObiTb AOCTUrHYThI Npy BHegpeHun HOT. Bogo-
OTNMB N BOOOOTBEAEHME LUAXTHbIX, NIMBHEBbLIX N CTOYHbLIX BOA4 C TEPPUTOPUM NpeanpusTus
COKpallaeT 06beMbl 3arpA3HEHHbIX CTOYHbIX BOA 3a CYET OTAENEHMS YNCTOM BOAbl OT 3a-
rPSAISHEHHOWN, NpefoTBPaLLaeT 3PO3n0 YHaCTKOB MOYBLI.

HAOT 12. KapbepHbin BOOQOOTNUB U BOJOOTBOLA

YcnoBusa 1 orpaHnyeHust npumeHenus. anHaa HOT npumeHaeTcs Ha aTane BO4OOT-
nmBa n BOgOOTBOAA Npu A00bIYe Yrisi OTKPbITbIM CNOCOBOM.
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Copepxanune HOT. OanHaa HOT npegnonaraet ocywecTBNeHne crnepyowmx Mepo-
NPUATUIA:

- CEeNneKTUBHOE OTBEAEHNE NOA3EMHbIX, IMBHEBbLIX U CTOYHbIX BOJ;

- CTPOUTENBLCTBO NIMBHECTOKOB, TPAHLUEWN;

- CTPOUTENBLCTBO CPEACTB 3alUTbl OT 3PO3UMN.

Cuctema BO4oOTNMBaA COCTOUT U3 YCTPONCTBA ANSA perynnpoBaHus BHYTPUKAaPbEPHOro
CTOKa, BOAOCOOPHUKOB, HACOCHbBIX CTaHUWN C BOAOOTMMBHLIMW YCTAHOBKaMM M C HarHeta-
TenbHbIMKU TpybonpoBoaamu. [laHHas TexHonorna nogpobHO onucaHa B NyHKTE, paccMmaTtpu-
BaloLLEM OCyLLEHME, BOAOOTNIMB, BOAOOTBEAEHNE U BOLOCHAOXeHNE (CM. 2.2.6).

OueHKka NpeMMyLLIECTB, KOTOpble MOrYT ObITb JOCTUTHYTHI Npy BHegpeHun HOT. Bopo-
OTNMB 1M BOOOOTBEAEHNE NIMBHEBLIX U CTOYHbLIX BOA C TEPPUTOPUM NPEaAnpUATUS COoKpallaeT
00bEeMbI 3arpsA3HEHHbIX CTOYHbLIX BOA 3a CYET OTAENEeHUs YNCTOM BOAbl OT 3arpsA3HEHHON,
npegoTepaLlaeT 3po3n0 Yy4acTKOB MOYBbI.

HOT 13. BHeapeHne cuctem o60pOTHOro n 6ecCTOYHOro BoaoCcHabxeHus

Ycnosusa 1 orpaHnyeHust npumeHenus. laHHaa HOT npumeHaeTcs Ha aTane BO4OOT-
nmBa 1 BogoOTBOAA Npu Aobblve yrnsg OTKPbITbIM, NOA3EMHbLIM CNOCOOOM, a Takke npu o6o-
rawieHuu yrns.

Copepxanne HAOT. OanHas HOT npegnonaraeT ucnonb3oBaHWe, B TOM 4ucre no-
BTOPHOE, LLUAXTHbIX U KapbepHbIX, NMMBHEBbLIX UMW CTOYHbIX BOA, TEXHMYECKOW BOAbl — ANS
NPOM3BOACTBEHHbIX HYXXA Npeanpuatms. B 3aBMCMMOCTM OT CXeMbl MOBTOPHOrO UCNOSb30Ba-
HUSA BoAa MOXeT BbITb NpeaBapuUTenbHO ovnLleHa o TpebyeMoro ypoBHs. HarpeTtas TexHu-
yeckasa Boda MOXeT ObITb MCMONb30oBaHa AN OTONNEHUs. TexHn4yeckasi Boga MOXeT ObITb
nonyyeHa B pesynbTaTe BCNOMOratenbHOW AEATENbHOCTM (Hanpumep, ANA OXNakaeHus
obopynoBaHMs unu napa B KoTenbHOMW). Ha yrneoboratutenbHbiX NpeanpusaTusx TeXHU4e-
Ckasi Boda B 3Ha4YMTENbHOM KonuyectBe obpasyeTcsi npu oboralleHnn yrinsa MOKpbIM rpaBu-
TaLMOHHbIM CNOCOOOM.

OueHKka NpenMyLLIECTB, KOTOPbIE MOrYT ObiTb AOCTUTrHYTLI Npu BHeapeHun HOT. lMo-
BTOPHOE MCMNOSIb30BaHNE TEXHMYECKOW BOAbI MO3BOSISIET CHMU3NTb NOTPebneHne BOOHLIX pe-
CypcoB Ha npeanpuatun. Npu NOBTOPHOM MCMOSb30BAHUN HArpeTon TEXHUYECKON BOAbl CO-
KpallaeTcsi pacxod 9HepropecypcoB, HeobxoaMMbIX ANa nogorpesa BoAbl.

HOT 14. PereHepauus MarHeTUTOBOM CYCMEH3UN

YcnoBus u_orpaHnyeHnsa npumeHenus. danHaa HOT npumeHsieTca Ha atane obora-
LLIEHNS NPU TEXHONOMMK oboralleHnsa yrmns B TSHKENbIX cpeaax.

Copepxanue HOT. MNMpouecc oboralwieHnsa yrnsa B TSHXKENbIX cpeaax ConpoBOXAaeTCH
NCMNONb30BaHMEM CYCMEH3UN MUHEpParnbHbIX NMOPOLUKOB BbICOKOW MMOTHOCTU. B cocTtaB cyc-
NeH3nn OBbIYHO BKNHOYAKT U3MESbYEHHbIE A0 KpynHOCTM MeHee 0,1 MM pasnnyHble MUHe-
panbl (rmaeBHbIM obpa3omM, MarHeTuT). [O0TOBas cycneH3ust cMmelumBaeTcsa ¢ oboraliaemMbim
CbipbEM B TSXKenocpeaHbIX annapartax (cenapartopax v rugpoumknoHax). locne Toro, Kak B
AaHHbIX YCTPOMCTBaX NpoucxoguTt oboraweHne no niOoTHOCTWU, CYCMEH3Us1 HacbIWaeTca va-
CTMLAMM YrofibHOro wrama.

lMocTosiHHOE NMPUrOTOBMNEHNE HOBOW CYCMNEH3un TpebyeT 3HA4YUTENBHOrO pacxoga BO-
Abl n mardHetuta. OgHako 3TOro MOXHO M3bexaTb 3a CYeT pereHepauum UCnonb30BaHHOM
cycneHsmn. B npouecce pereHepaunm HEKOHOMUMOHHAA CycrneH3nsl NocTynaeT B crneyunanb-
HYIO BaHHy, rae U3 Hee MarHMTamu nsBnekaetTca marHeTuT. bnarogaps cneumansHon dhopme
BaHHbI CO34al0TCA YCNOBUA AN1S1 OCaXAEHWS YIONbHOrO LWama, 4To cnocobcTByeT ocBeTne-
HUIO BOAbI.
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lMonyyeHHble B npouecce pereHepauun NpoayKTbl — OCBETMIEHHAsi Boga M MarHe-
TUT — HanpasnAKTCA Ha NPOU3BOACTBO HOBOW cycreH3umn. OcTaBlwiminca B npouecce pere-
Hepauun yronbHbIN WNamM MOXET HanpaBnsaTbCA Ha cnefyoLyto ctaamo oboraiieHms (dpno-
Tauuio).

OueHka NpeuMyLLIecTB, KOTOPbIE MOIYT ObiTb AOCTUTHYTHI Npu BHegpenun HAOT. Odan-
Has HOT no3songeT CHU3UTL pacxoq BoAabl 1 noTpebneHmne marHeTuTa npm oborawleHus yr-
na B Tskenblx cpefax. [pon3BOANTENBHOCTL TSHXKENOCPEOHbIX MMOPOLMKIIOHOB LOCTUraeT
500 T/4, YTO COOTBETCTBYET pacxody CycreH3un B o6beMe npuMepHo 2 Tbic. M°/4. Bnaropa-
ps gaHHon HOT 6onbluas YacTb 3TOro pacxoda NoKpbiBaeTCA BTOPUYHOW CYCNEH3NEN.

HAOT 15. BazoBasi 0MUCTKA CTOUYHbIX BOA4

YcnoBusa 1 orpaHnyeHns npumeHenuns. anHas HOT npumeHsieTca Anst O4UCTKU CTOY-
HbIX BOA Npu Aobblye yrns oTKpbITbiIM cnocobom, noa3emMHbIM cnocobom, a Takke npu o60-
raweHun yrnsa. JanHaa HOT npumeHrma ana o4YMcTKM OONbLUMHCTBA BUOOB CTOYHbLIX BOA
(LWwaxTHbIX, KapbePHbIX, XO3ANCTBEHHO-ObITOBbIX), 3@ WUCKIMOYEHNEM FIMBHEBLIX U NPOU3BOA-
cTBeHHbIX Bog (cM. HOT 17 «Oumnctka NMBHEBBLIX 1 NPON3BOLACTBEHHbLIX BOOY ).

Copepxanune HAOT.

Hannas HOT npegnonaraet ob6s3aTenbHOE HannumMe cneayowmx yCTaHOBOK:

- LWaxTHble BOOOCOOPHUKN U 3yMndobl ANs npeaBapuTenibHOro oTcTamBaHus BOAbI;

- NpyAbl-OTCTOMHUKA UIN UHbIE YCTPOMUCTBA U COOPYXXEHUS OS5 OCBETNEHUSA BOAbI.

Ecnn ykasaHHbIX YCTAaHOBOK HeOCTaTOYHO AJS11 CHWKEHUS KOHUEHTpauun 3arpasHs-
towmnx Bewects oo yposHen MNAOK — oHU AosmkHbI BbITb OMOMNHEHbI OnpeaesieHHbIMU COopY-
XXEHUAMM N3 CreayoLero NnepeyHs:

- peweTkn ons yganeHus KpynHoro mycopa (B Criydae Hamumuusi B CTOKax KpYMHOro
Mycopa);

- YCTPOWCTBA ANSA CHUXEHUA KOHUEHTpauumM HedTenpoaykToB (HedhTeNnoByLKN, BOHO-
Bble 3arpaxaeHus, 6oHoBble uNbTpbl) (B Criyd4ae BbICOKOW 3arpsi3HEHHOCTUM CTOYHbLIX BOJ,
HedpTenpoaykramn);

- UICKYCCTBEHHblE OUMbTPYOLLNE MaCcCUBHI;

- a9paLUMNOHHbIE YCTAHOBKM (B crnyyae, Korga B pesyfnbTaTe UCNosib3yeMon npeanpus-
TMEeM TEeXHONOornMn B Bogy nonagaet 60nbLLOe KONUYECTBO Xenesa);

- BMOOKUCNUTENbHbIE KaHarbl.

XapaKTepUCTMKM OaHHbIX YCTAHOBOK MOAPOOHO onucaHbl B MYHKTE, paccMaTtpuBato-
LLIeM CXeMbl OMUCTKM CTOYHBIX BOA (CM. 2.1.8.2.3).

OueHka NpeuMyLLecTB, KOTOPblE MOIYT ObiTb AOCTUTHYThI Npu BHeapenuw HAOT. [dan-
Has HOT no3BonsieT CHM3NTb KOHLEHTPaLUMIO B3BELUEHHbIX BELWECTB U psiga NPoYMX 3arpsis-
HAIOLWKNX BeLlecTB (HedpTeNPOAYKTOB U T. A.) B CTOYHbIX Bogax. CTeneHb OYMCTKU BOAbl MO-
cne NepBUYHOrO OCBETNIEHUSA MO B3BELLEHHbIM BewecTBaM coctaBnseT oT 50 % go 99 %
n donee.

HAOT 16. O6e33apaxmMBaHue CTOYHbIX BOA

YcnoBusa 1 orpaHnyeHns npumeHenuns. anHas HOT npumeHsieTca Anst O4UCTKU CTOY-
HbIX BOA NMpu Aobblde yrnst OTKPbITbIM CNOCO60M, NOA3eMHbLIM cnocobom, a Takke npu 060-
raweHun yrns. JanHaa HOT npumeHnma ana ounctkm G0nblUMHCTBA BUOOB CTOYHbLIX BOA
(LWaxTHbIX, KapbepHbIX, XO39NCTBEHHO-ObITOBbIX), 3@ UCKIMOYEHNEM FIMBHEBLIX U NPOU3BOA-
cTBeHHbIX BoAa (cMm. HOT 17 «O4uncTtka nuUBHEBbLIX M NPON3BOACTBEHHBLIX BOA»). AaHHaa HOT
MOXeT NMPUMEHATLCA ToNnbko B gononHeHue K HAT 15 «ba3oBas ouncTtka CTOYHbIX
BoAa». [daHHaa HOT gomkHa NPUMEHATBLCA Ha NoBOM YyronbHOM NpeanpuaTumn B TOM Criyyae,
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€CNn B CTOYHbIX BoAax HabnwgaeTca HapylleHne HOPMaTUBOB MO MUKPOBMOMOrM4yecknm m
napasnToriorM4ecknm nokasaTesnsim.

Copgepxanue HAOT. CornacHo JaHHOW TEXHOMOIMMM CTOYHbIE BOAbI NOCNE OTCTOMHMKOB
MoCTynalT Ha HACOCHYK CTaHuuio C obessapaxuBarowmmu yctaHoBkamu. MoryT npume-
HATbLCA TakMe MeToabl obe33apaxmBaHusa, Kak XJIOpUpoBaHME, O30HWPOBAHWE U
Y®-ob6paboTka. [laHHble MeToAbl MOryT COBMELLATBLCA C AOOYUCTKON B Crlydae Heobxoanmo-
CTWN. XapakTepPUCTUKN JaHHbIX TEXHONOMMN NOAPOBHO onNucaHbl B MYyHKTE, pacCMaTpmuBatoLLLEM
CXeMbl OYMCTKN CTOYHbIX Bog (CM. 2.1.8.2.3).

OueHka NpeMmyLLEecTB, KOTOpble MOryT ObiTb AOCTUTHYTHI Npu BHeapenun HOT. HOT
NO3BOSIIET CHU3UTb KOHLIEHTPALMUIO MUKPOOPraHM3MOB B CTOYHbIX Bodax. CTaHOapTHLIN ypo-
BEHb MHaKTUBaUMWM NPWU MCNOMb30BaHUN YCTaHOBOK Y®-obe33apaxuBaHusi cocTaBnsiet
99,9 %.

HOT 17. OuncTtka NUBHEBbIX U NPOU3BOACTBEHHbIX BOA,

YcnoBusa 1 orpaHmyeHna npumeHenus. danHas HOT npymeHaeTcs ans NMBHEBBLIX U
NPON3BOLCTBEHHbIX BOA,.

Copepxanue HOT. NanHaa HOT npeanonaraeT obsi3aTenbHOE HanuMune crneayrowmx
cTagun.

- YcpeaHeHne pasnuyHbiX BUAOB NOCTYNALWMX CTOYHbIX BOA C MOMOLLBI yCpeaHuTe-

nen.

- MexaHnyeckass o4ducTka, nNpu HeobxoOMMOCTW coBMellaemMasi ¢ PUIbTPYOLWNUMK
MaccvBamu, yaaneHuem HeddTenpoayKToB (Hanpumep, ¢ NOMOLbI0 HeTENOBYLIKA Unu 6o-
HOBbIX PUINbTPOB) U UHBbIMKU TexHornormamu (cMm. HOT 15 «basoBasi ouncTka CTOYHbIX BOAY).

- Obes3zapaxuBaHue (cm. HOT «O6e33apaxxmBaHMe CTOYHbIX BOOY ).

- HakonneHune ounweHHbIX BO4 B CneunanbHOM eMKOCTU.

XapaKTepuCTMKM AaHHbIX CTaguin NogpoOHO OnMMcaHbl B MyHKTE, pacCMaTpuBatoLLEM
CXeMbl OYMCTKM CTOYHbIX BOA (CM. 2.1.8.2.3).

OueHka NpenmyLLIECTB, KOTOpble MOryT BbiTb AOCTUrHYTHI Npu BHegpenun HOT. HOT
No3BOMSAET CHU3UTb KOHUEHTpauMilo psga 3arpsasHsaioWmMX BELWEeCTB U MUKPOOPraHM3MoB B
CTOYHbIX Bogax. CTeneHb OYUCTKM BOAbl MOCHE NEePBUYHOIO OCBETMIEHUSI MO B3BELLUEHHbLIM
BellecTBaM coctasnsieT oT 50 % o 99 % n 6onee. CTeneHb OYUCTKN OT HePTENPOAYKTOB
nocrie OCBETNEHUS N NMPUMEHEHUS PUNbLTPOB MOXET cocTtaBnATb A0 99 % n 6onee. CrtaH-
AAPTHbIN  YPOBEHb WHAKTMBALUMW  MWKPOOPraHM3MOB MpPU  UCMOMb30BaHMM  YCTAHOBOK
Y®-o6e33apaxmBaHusa coctaBnseT 99,9 %.

HAOT 18. PU3nKo-xMMmnyeckasa o4UUCTKa CTOUYHbIX BOA

Ycnosua 1 orpaHnyeHmna npumeHenusa. laHHas HOT npumeHaeTca ona OYUCTKU CTOY-
HbIX BOA Npu Aobblde yrnst OTKPbITbIM CNOCO60M, NOA3eMHbIM Cnocobom, a Takke npu 060-
raweHun yrnsa. JanHaa HOT npumeHnma ang o4YncTKM OONbLUMHCTBA BUOOB CTOYHbLIX BOA
(LWaxTHbIX, KapbepHbIX, XO39NCTBEHHO-ObITOBbIX), 3@ UCKMOYEHNEM FIMBHEBLIX U NPOU3BOA-
cTBeHHbIX BoA (cMm. HOT 17 «O4umcTka NMBHEBBIX Y MPOM3BOACTBEHHbLIX BOAY).

Copepxanue HAT. CornacHo AaHHOW TEXHOSIOMMM CTOYHbIE BOAbI NOCNE OTCTOMHUKOB
NoCTynatT Ha HACOCHO-(OMNbTPOBAsNbHYK CTaHUMIO C 0bOe33apakmBaroLMMN YCTaHOBKaMM.
Ha aTon cTtagmm ocyLecTBnAa0TCA crnegyloume ctagum OYNCTKN.

- YcpeaHeHne pasnuyHbix BUAOB NOCTYMNALWMX CTOYHbIX BOA C MOMOLLbIO yCpeaHuTe-

nen.
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- MexaHnyeckasa o4ncTka, npy HeobxoauMMOCTM coBMmellaemas ¢ PUIbTPYHOLLUMM
MaccuBamu, yganeHmem HedpTenpoaykToB (Hanpumep, ¢ NoOMOLLb0 HedTenoByLwKN nnn 6o-
HOBbIX PUIbTPOB) N UHBbIMU TexHornornsamun (cm. HOT 15 «ba3oBas ouncTka CTOYHBIX BOAY).

- PeareHTHas cdonotauus.

- foouncTka (kak npaBuno, JOOYUCTKA OCYLLECTBMASETCHA Ha COPOLMOHHBIX 3aCbIMHbIX
unbTpax, HO TakKe MOryT NPUMEHATLCS ApYrne yCTPOMCTBA).

- ObeszapaxuBaHue (cm. HOT 16 «ObessapaxmBaHne CTOYHbIX BO4Y ).

XapakTepuUcTuKn AaHHbIX TEXHOMNOMMN NogpoBbHO onucaHbl B MyHKTE, paccMmaTpuBato-
LLIEM CXEMbI OYMUCTKMN CTOYHbIX BoA (CM. 2.1.8.2.3).

OueHka NpeuMyLLIECTB, KOTOpble MOryT 6biTb AOCTUrHYThLI Npu BHegpenun HAOT. HAOT
NO3BOSISIET CHU3UTb KOHLEHTPaUMo B3BELUEHHbIX BewecTB, psga 3arpsasHsoWnX BewecTs
(HedpTenpoaykToB, deHona, MNAB, xenesa, mapraHua, ocdartos, a3ota, HATPATOB, HUTPU-
TOB) N MUKPOOPraHM3MOB B CTOYHbIX Bogax. CTaHOapTHbIA YPOBEHb MHaKTMBALMK MpU UC-
nofib3oBaHUKM ycTaHoBOK Y®-o6e33apaxunsanunsa coctasnseT 99,9 %.

Tabnuuya 36 — TexHonornyeckne nokasatenn CcOpPOCOB  MapKEpPHbIX  BELLECTB
(nokasatenen) npu npumeHeHun HAOT B obnactM MUHUMU3aAUMN HEraTUBHOIO BO3AENCTBUS
Ha BOAHble pecypchbl

T — MapkepHoe BelecTBo (Nokasa- TeXHOJ'IOFI/I‘-IeCKI/IIfI) nokasa-
Tenb) Tenb, r/T
KMCNOTHOCTb BOAbI 5,5-9 pH [81]
[ob6blya yrns nog3eMHbIM CMo- | B3BeLUEeHHbIe BellecTBa <98,0
cobom xeneso <2,3
HeTb N HEPTENPOOYKThI <0,7
KMCNOTHOCTb BOAbI 5,5-9 pH
[obblya yrns OTKpbITbIM CNO- | B3BELUEHHbIE BellecTBa <286,6
cobom Xeneso <25,7
HeTb N HEPTENPOOYKThI <0,7
"TexHonornyeckuit nokasatenb ykasaH Ha TOHHY A0BLITOro yrns

5.4 HOT B o6nact MMHUMU3aLMXU HEraTUBHOIro BO34EeNUCTBUA
oTXoAo0B

HAOT 19. Ucnonb3oBaHMe 0TXOA0B A0ObLIBAKOLLEro U CBA3aHHOIO C HUM
nepepabaTbiBaloLero NPou3BoACTBa ANA 3aKNagKku BbipaboOTaHHOro NpocTpaHcTBa
npu gobbive yrnsa

Ycnosusa v orpaHnydenvs npymeHenus. anHaa HOT npumeHaeTca Ha npeanpuaTnax
YroNbHOWN MPOMBILLNEHHOCTM NPU A06bIYE YrNsa OTKPbLITLIM U NOA3EMHbLIM CMOCOOOM Ha aTane
yTunmsaumm oTxo40oB Npon3BOACTBA.

Copepxanue HAOT. OanHaa HOT npegnonaraet Mcnonb3oBaHWE OTXOO0B MPOU3BOA-
CTBa (BCKPbIWHbIX 1 BMeLLaloWwmx nopod, nopon yrneoboralleHns, 3050LWnakoB U gpyrmx
BngoB otxonos IV n V knaccoB onacHOCTH) Ans 3aknagku BelpaboTaHHOro NpocTpaHcTea OT-
KpbITbIX U NOA3EMHbIX FOPHbIX BbipaboTok. [JaHHas TexHonorna nogpobHo onucaHa B MyHK-
Te 2.2.7.3.3 «3aknagka BbipaboTaHHOro NPOCTPaHCTBA U PeKynbTMBaUMS 3EMESbHbIX yyYacT-
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koB». ®akTudeckn gaHHas HOT npeacraesnsiet cobon nepBbi 3Tan TEXHUYECKOW PeKynbTu-
Bauuu (HOT 19).

OueHka NpenmyLLecTB, KOTOpPble MOryT ObiTb AOCTUIHYThLI Npy BHeapenun HAOT. MNpu-
meHeHne HOT cnocobCcTByeT COKpalLeHUIo U3bATUS 3eMESb NoA pasMeLLeHe 0TX040B Npo-
N3BOACTBA, CNOCOBCTBYET BOCCTAHOBMEHNIO HAPYLLUEHHbIX 3eMEeflb 3a CHET TEXHUYECKOW pe-
KynbTMBaLMK, COKpaLLeHMo 06pa3oBaHUs 3arpsA3HEHHbIX CTOYHbIX BOA U BbIBPOCOB 3arpsis-
HAOLWMX BELLECTB B aTMocdepy.

HOT 20. O6ycTpOMNCTBO XBOCTOXPAHUNMNLLY,

YcnoBus 1 orpaHu4eHus npumeHenuns. [aHHas TexHOMnorus NpuMeHsieTcs Ha aTtane
yTMnmn3aumm oTxog0B NPOM3BOACTBA B npouecce oborawieHuns yrms.

Cogepxanue H[IOT. XBocToxpaHunuiie npeactaBnaet cobon rmapoTexHUYecKkoe co-
OpYyXeHue, npeaHasHayeHHoe ANs BPEMEHHOrO XpaHeHus M 06e3BOXMBAHUA XUAOKUX OTXO-
AoB oboraleHus yrnsa (nynbnbi).

OByCcTpPONCTBO XBOCTOXPaHUMWLL, AOSMKHO COOTBETCTBOBATbL pPAAY YCNOBUN.

- XBOCTOXpaHWUNULLLE OOSMKHO OblTb HENPOHULAEMO ANSA XUOKOW KOMMOHEHTbI Mynbribl
(8 NnpoTMBHOM crydae OyaeT npoucxoanTb MUNbTPALUS XUAOKON (PpakumMm B OKPYXKatoLLyHo
cpeay). aHHoe ycnoBue BbIMOMHAETCA MyTEM 3KPaHMPOBAHWA [OHA W OrpaxgaroLlmx no-
BEPXHOCTEN Yalll XBOCTOXPaHWUIMLL, NPOTUBOUNBTPALUNOHHBIMK ycTponcTBamu (MNPY). Moy
AOJDKHbI COCTOATb M3 BbICOKOMPOYHbLIX TMAPOU3ONSALUMOHHBLIX MOKPbITUIA. OddeKTUBHOCTb
[M®Y MOXeT KOHTPONMPOBATLCS C NMOMOLLbIO NbE30OMETPUYECKON CUCTEMBI.

- JamObl, orpaHMumnBaloLMe XBOCTOXpPaAHUMMLLE, AOMKHbI OblTb YCTOMUYMBLI K 3pO3UN,
CKINOHOBbIM MpoLeccamM U gpyruMm BHeLHUM dpakTopam. [JaHHOe yCrioBme KpamHe BaXKHO, No-
CKONbKY HapylleHue LEenoCTHOCTU AamMb rpo3uT MpPOpbLIBOM XUOKOW dbpakuum nynbhbl 3a
npegenbl XBOCTOXPaHUMMLLA, YTO C BbICOKON BEPOATHOCTBIO NPUBEOET K CEPbE3HON IKONOru-
Yyeckon aBapun. B yacTHOCTW, ONa yKpenneHus OTKOCOB AamMb MOXET MPUMEHSATbLCA CKamb-
HbI TPYHT 1 rpyboapobneHas nyctas nopoga. [ns crpoutenscTBa Tena gamboel B onpene-
NEHHOM KONMYECTBE MOTyT NPUMEHATLCS Cyxue oTxoAbl A00OblYM yris unm npoaykTbl obora-
LLIEHWNS, eCnn UX NPUMEHeHne No3BonnT obecneynTb LenocTHOCTb Aamb.

- MocTynneHune nynbnbl B XBOCTOXPaHWMLLA OOSMKHO OCYLWECTBASATbCA TpybonpoBo-
Aamun. TpybonpoBoabl A0SMKHbI BbITb pacnosioXeHbl TakuMm obpasom, 4Tobbl obecneunBaTtb
paBHOMEPHOE MOCTYNSeHNe NyrbMbl B XBOCTOXPAHUNULLE U NOAAEPXKMBATbL ONpeaesieHHbIN
YPOBEHb XNAKon hpakumm (C Lenbio npegoTBpaLLeHns NbINIEHNS C OCYLUEHHbIX NASXKER).

- XBOCTOXpaHUnmie OOrmKHO ObiTb obecneyeHO BOAOCOPOCHLIMM WM APEHAXHBLIMU
yCTpoucTBaMK. OTU YCTPOWCTBA AOIMKHbI ObITb pacnonoXxeHbl Takmm obpasom, 4ToObl pas-
HOMEPHO OTBOAUTb U3BLITOYHYHO BOAY M NoAAepXuBaTb ONPedeneHHbI YPOBEHb XUOKOW
dpakumm (C uenbio NpefoTBpaLleHns NbINIeHUs C OcyleHHbIX nnsxen). OTBegeHHaa Boga
AOJDKHA HanpaBnAaTbCA MO0 Ha OYUCTHbLIE COOPYXEHUs, MO0 BO3BpaLLaTbCA B TEXHOMOMM-
Yeckumr UnKn oboratutensHom habpuku.

- XBOCTOXpaHUNULLa OOIMKHbI OblTb pa3meLLeHbl Takum 06pa3om, YToObl He co3aaBaThb
PUCK NPOpPbIBA XMAOKOW dpakumm nynbnbl B KPYMNHbIE PEKN 1 03epa, a TakkKe Ha TEPPUTOPUIO
HaceneHHbIX NYHKTOB.
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Bonee nogpobHO YyCNoBUSA COOPYXXEHUA XBOCTOXPAHWNULL, OMUCaHbl B MyHK-
Te 2.3.11.3.2 «XBocTOXpaHunuwa (rmgpooTteanel)». Kpome Toro, npu nx obyctponcree Le-
necoobpasHoO pyKOBOACTBOBATLCA CreAyoLWNMN JOKYMEHTAMM:

- B 06-123-96. NpaBnna 6e3onacHOCTM NpU 3KCAyaTauun XBOCTOBbIX, LUITAMOBbIX
N rTMapoOTBanbHbIX XO3ANCTB. YTBEPXKAEHbI NOCTaHOBNEHMeEM [focropTexHaasopa Poccum ot
05.11.1996 Ne 43;

- EBponencknin cnpasoyHnk HOT Management of Tailings and Waste-Rock in Mining
Activities.

OueHKa NpenMyLLIECTB, KOTOPbIE MOIYT BbiTb AOCTUrHYTLI Npwn BHeapeHun HOT. O6y-
CTPOWCTBO XBOCTOXPaHWIINLLY, XapakTepu3yeTcsl cneaylwumMm KadeCTBEHHbIMU NMpenmylle-
CTBaMMU:

- CHWKEeHne aKorormyeckoro yuiepba no cpaBHEHWMO C BapuvaHTOM cbpoca >KUOKUX
npoaykToB oboraleHns B BogHble 0ObEKTDI;

- BO3MOXHOCTb MCMOSMb30BaHNS OCYLLUEHHbIX OTXOA0B oboralleHnss B KayecTBe CTpPOu-
TenbHOro MaTepuana,

- BO3MOXHOCTb NOBTOPHOIO UCMOSIb30BaHWUS OCBETIEHHOW BOAbl B TEXHOMOMMYECKOM
uukne oboratutensHon gabpukn.

5.5 HOT B obnactu pekynbTuBauum 3emesib

HOT 21. TexHnyeckasn peKynbTUBaUuA HapyLeHHbIX 3eMeflb

O6nactb npumeHenus. danHaa HOT npumeHsieTcss nocne OKOH4YaHUst UCMNONb30BaHUSA
3emMerb Ang OCHOBHOMW AEATENbHOCTU, CBA3AaHHOW ¢ A00bIYen u/unmn oboraweHmem yrng.

Copepxanue HAOT. lNMepBoHayanbHble (NpeaBapuTeribHbIE) 3Tanbl TEXHUYECKON pe-
KynbTuBauuMmM onucaHbl B pasgenax 2.2.7.3 «O6palleHne ¢ oTxogamu NpoumsBOACTBa» WU
2.3.11.3 «ObpalleHme ¢ oTxogaMmun NpoM3BOACTBaAY.

TexHnyecknin atan pekynbTuBauMm npegycMaTpuBaeT BbINOSIHEHUE MEPOMNPUATUA MO
noaroToBke 3eMefb K B1onornyeckomy atany pekynbTmsaLluun.

TexHnyeckas pekynbTnBauuns BKNOYaeT:

- rpyoyto (NnpeaBapuTENbHYO) U YMCTOBYHD MMAHUPOBKY MOBEPXHOCTU HaPYLUEHHbIX
3emernb;

- BbIMONaxuBaHue 1 (Unv) TeppacupoBaHnUe OTKOCOB OTBarioB U 60OPTOB KapbepHbIX
BblIEMOK;

- NOAroTOBKY Y4acCTKOB (BblpyOKka neca, KyctapHuka, ybopka kKaMHen n 1. 4.);

- CENEKTUBHOE CHATUE, TPAHCNOPTUPOBaHUE, CKnaanpoBaHue (Npn HeobXxoaAMMOCTH) K
HaHeceHMe Ha PeKyrnbTMBMPYEMbIE 3EMSTM NOTEHUMANbHO NNOAOPOAHbIX NOPO4 M NNogopoAa-
HOro Cros NoYyBbl;

- NVKBNOAUMIO NOCNEeACTBUN OCaAKM OTBANOB OTKPbITLIX FOPHbIX paboT 1 NpOTUBO3PO-
3MOHHbIE MEepPOonpUATUS;

- 3aCbINKy NOPOAON UK 3anofIHEHNE BOAOW OCTATOYHbIX KAPbePHbIX BbIEMOK,;

- KOMNJIEKC MENUOPATMBHBLIX MEPOMPUATUA, HanpaBfeHHbIX Ha yryyvlleHne XMMude-
CKMX U PU3NYECKNX CBOMCTB OTBasIbHbIX MPYHTOB, crararoLwmx NOBEPXHOCTHbLIN CIOM PeKynb-
TMBMpPYEMbIX 3eMerb (NpU HeoBXo4MMOCTN);

- CTPOUTENBLCTBO OOPOr U TMOPOTEXHNYECKUX COOPYXKEHUN;
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O6wme TpeboBaHMs K peKkynbTUBaLMM 3eMefb C Y4ETOM MX AalNbHEenLWero ncnonb3o-
BaHus nanoxeHbl B TOCT 17.5.3.04—83 «OxpaHa npupogpl. 3emnn. Obwme tTpeboBaHmsa K
pekynbTMBaLMN 3eMerby.

HopmaTMBHO-CNpaBOYHbIE U TEXHONOIMYECKNE MaTepmarnsl, Heobxoanmble npu NpPoek-
TUPOBAHUN TEXHMUYECKON N OMOMOrMYeckon pekynbTUBaUUW HapyLUEHHbIX 3eMeNlb Ha Aen-
CTBYKOLUNX U NPOEKTUPYEMbIX MPeanpUATUAX, U3NOXeHbl B «MeToanyecknx ykasaHuax o
NPOEKTUPOBaHUIO PEKYNbTUBALUM HapYyLUEHHbIX 3eMeSlb Ha OENCTBYIOLNX U NPOEKTUPYEMbIX
npeanpuUATUSAX YroSibHOM NPOMBILLSNIEHHOCTMY.

OueHKa NpenMyLLIECTB, KOTOPbIE MOIYT OblTb JOCTUTHYTbI Npy BHeapeHun HOT.

HOT nossonseT yckopuTb NpoLEecC BOCCTAHOBMEHUS MNIIOAOPOAUS U XO3ANCTBEHHOM
LEeHHOCTW 3eMefb NPU COKpaLLleHUn 3aTpaT Ha npoBeaeHue pekynbstnsauun. HAT no3songaer
3aHOBO MCMOMb30BaTh paHee n3bATble ANs A00bIYM YIIa y4acTKM 3eMInu ANs CENbCKOX03AN-
CTBEHHbIX USTN NHbIX BUOOB AEATENbHOCTU.

HOT 22. Buonornyeckasa peKkynbTUBaLMA HapyLleHHbIX 3eMerb

Ycnosusa 1 orpaHnydeHna npumeHenus. danHaa HOT npumeHaeTca nocne OKOHYaHUS
NCNonb30BaHMA 3eMerb AN OCHOBHOW AEATENbHOCTU, CBA3aHHOW C Ao0bl4en u/unn obora-
LLIeHMEM YITIS.

Copepxanue HAOT. buonornyeckasa pekynbTMBauna — 3TO KOMMMEKC MenMopaTUBHbIX
N arpoTEXHUYECKNX MEPONPUATUIA MO BOCCTAHOBMIEHMIO MIO4OPOAMNSA U XO3SANCTBEHHOM LEH-
HOCTU 3eMerfib, paHee U3bATbIX ANA NPOBeAeHNSA ropHbIX BbIpaboToK (4obbiun yrns). buono-
rmyeckas pekynbTMBaumsa NPoBOAMTCA Nocne TeXHUYecKon pekynbtmBaunmn. CoctaB n oobem
paboT no Guonormyeckon pekynbTUBaLMK OnpeaenseTcss B 3aBUCMMOCTM OT HanpaBrieHus
AanbHeunLWwero Ucnonb30BaHMs PeKyrnbTUBMPYEMbIX 3EMESb (CO34aHME CENbCKOXO3SAMCTBEH-
HbIX YrOOUN, NECHbIX HAaCaXOeHWN, AEKOPATUBHO-03ENEHNUTENBHOIO KOMMNeKca n ap.).

Mennopauusa BKIoYaeT N3BeCTKOBaHME, rmncoBaHmne, NPoMbIBKY, NeCKoBaHWe, rMuHo-
BaHWe 1 Apyrve npuembl, HanpasfeHHbIE Ha ynyylleHne XMMNYECKUX U (PU3NYECKNX CBOUCTB
peKkynbTUBALMOHHOIO CrO4.

ArpoTexHumyeckme npuvemMbl npegycmaTpuBaloT cuctemy obpaboTkm u ynobpeHus
HaCbIMHOro Criosi UM Cnosi roOpHOM NopoAbl (PeKynbTUBALMOHHOIO Cros), cneumasnbHble ce-
BOOBOPOTLI, MOCAAKY APEBECHOKYCTApPHUKOBBIX pacTeHun u ap. bruonornyeckas akTMBHOCTb
PEKYNbTUBMPYEMOrO CIOSi MOBLILLAETCS C MOMOLLBIO MUKPOOPraHM3MOB, BHOCUMBbIX C Opra-
HUYECKUMN yOobpeHnaMn.

MpooomknTeNbHOCTL BUOMOrMYECKOro aTana pekynbTUBaLMM ONpeaensieTcss npoek-
TOM pekynbTMBaumMm n obbIYHO anuTcsa oT 4—6 go 10 ner.

O6wwme TpeboBaHMs K pekynbTUBaLMM 3eMeflb C Y4EeTOM MX AalbHENLWero ncnonb3o-
BaHunA nanoxexol B NOCT 17.5.3.04—83 «OxpaHa npupogbl. 3emnn. Obwme TpeboBaHus K
pekynbTMBaLMN 3eMENbY.

HopmaTuBHO-CNpaBO4YHbIE N TEXHOMOIMYECcKMe MmaTepuarbl, HEOOXoaANMbIE NPU NPOEK-
TUPOBAHUN TEXHUYECKON M BMONMOrMYecKom pekynbTMBaUUW HapYLUEHHbIX 3eMeNb Ha Oewn-
CTBYKOLUNX U NPOEKTUPYEMbIX MPEANnPUATUAX, U3NOXEHbI B «MeToanveckmx ykasaHuax no
NPOEKTUPOBAHUIO PEKYNbTUBALMM HAPYLLUEHHbBIX 3EMESTb Ha OENCTBYIOWUX U MPOEKTUPYEMbIX
npeanpuUaTUSaX YrosibHOM NPOMBbILLUNIEHHOCTMY.

OueHka NpenMmyLLEeCTB, KOTOpble MOryT ObiTb AOCTUrHYTHI Npu BHegpenun HOT. HOT
Nno3BONAeT YCKOPUTb MPOLEeCC BOCCTAHOBMEHUS MMoLOopoana U XO3ANCTBEHHOM LIEHHOCTU
3emMenb Mpu CoKpalleHun 3aTpaTt Ha npoBefeHve pekynbtmBauun. HOT nos3sonser 3aHOBO
NCcnonb3oBaTh paHee M3bATble ANA A00blYM Yyrna y4acTKu 3eMnn AN CefIbCKOXO3ANCTBEH-
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HbIX UM UHbIX BUOOB OEATENbHOCTU. Takke Ouonornyeckas peKkynbtnBauna MOXeT ObITb
Ha4vallbHbIM 3TarnomM BOCCTaHOBJIEHUA JIECHbIX yFOﬂ,MVI. Buonornyeckas peKynbTnBauua npe-
NATCTBYET 3pPp031UN NOYBbLI NMOCKE 3Tana TEXHUYECKOMN pekynbTuBaunn N CHUXaeT MblJ1IeHne.

5.6 HOT B o6nactu MMHUMMU3aLMU HEFraTUBHOIO BO34EeUCTBUA
¢pnanyecknx dgakropon

HAOT 23. NMpumeHeHMe cpeAcTB U METOAOB 3BYKO- U BUOpO3aLmUThI

YcnoBusa U _orpaHnveHnst npumeHenus. anHaa HOT npumeHsieTcs npakTUyeckn Ha
BCEX aTanax Npon3BoACTBEHHOrO npouecca.

Cogepxanue HOT. CHuxeHMe LWyMOBOro BO34eNCTBUS obecnevnBaeTcs:

- NIPUMEHEHNEM LLYMO3ALLUUTHBIX KOHCTPYKUMIA (FRylwmMTenen wyma);

- NIPUMEHEHNEM LLYMOUN3ONAUMN (LLymomn3onauusa asepen, kabmH obopyaoBaHus, 3By-
KOM30Naums U LLYMONOrnoLweHne B NPOM3BOACTBEHHbIX NMOMELLEHNAX);

- CpeacTB MHAMBUAYanbHoN 3awmTthl (6epyLl, NPOTUBOLLYMHbIX HAYLLHUKOB);

- NyTEM OrpaHN4eHns BpeMeHn npebbiBaHNSA B YCNOBUSAX BbICOKOIO LUYMa;

- NPUHYOANTENBHOW CMa3KoW MOBEPXHOCTEN — MCTOYHUKOB LWyMa, CBOEBPEMEHHbLIM
npoBeaeHneM pemoHTa 060pyL0BaHNSA C BbICOKMM YPOBHEM LLYMOBOIO BO34ENCTBMIS;

- paumoHanbHbIM PacnofioXXeHUEM WYMSLLMX arperatoB (B OTAENbHbIX 34aHUNAX).

CHwxeHne BnbpaumMoHHOro Bo3genctams obecnevnBaeTcs:

- NpumMmeHeHnem obopyaoBaHusa (Yacten obopyaoBaHUs) C OBUXKYLLMMUCA U/Mnn Bpa-
LLAOLLMMUCS YacTaMn B BUOPO3aLLUMTHOM UCNOSTHEHWN;

- NPUMEHEHNEM MHAMBUAYANbHbLIX CPEACTB BUOPO3awnThl (BOMMOYHbIE aHTUBMOpaLK-
OHHblE€ KOBPUKK, BUOpPOpYKaBULbI);

- NyTEM paunoHarnbHOW opraHm3aumm Tpyaa B TeYEHNE CMEHDI.

OueHKa NpenMyLLIECTB, KOTOPbIE MOIYT ObiTb AOCTUTHYTLI Npy BHeapeHun HOT.

HOT nossonseT BobiaepxaTb TpeboBaHna no duamyecknm paktopam BO3OENCTBUS,
YCTaHOBMEHHbIE HOPMATMBHbLIMWU JOKYMEHTaMM 4515 NPOM3BOACTBEHHbIX NpoLieccoB [83. 84].

Pasgen 6. 9koHOMMYeCKUe acneKkTbl peanusauum Haumny4Lmx
AOCTYMHbIX TEXHOSOrUM

B maHHOM pasgene paccmaTtpmBalroTCsi BOMPOCHI, CBSA3aHHbIE C 3aTpaTamu, Tpebye-
MbiMM Ha BHegpeHue HOT, n obocHoOBaHMEM 3KOHOMWUYECKOro adhhekTa OT BHeOpeHUs
(cm. Tabnuuy 37). K Hanbonee 3HaunMbiM adpcpektam oT BHeapeHna HOT oTHocaTcs:

- NOBbILLEHME Be30MacHOCTM YronbHbIX NPeanpPUATUAR;

- yNydLleHne ycrnoBun Tpyaa;

- COKpalLleHMe HeraTMBHOIo BO34ENCTBUS Ha OKPYXKatoLLyo cpeay;

- CHUXKEHNEe pecypco- N SHEProeMKOCTU.

MoBbiweHMe 6e30nacHOCTM NPEeanpUSaTUS CHUXKAET PUCK BO3HUKHOBEHUS aBapUMHbIX
cuUTyaumin (B3pbIBOB YrOflbHOW MbIIM U MeTaHa, HapyLlleHUs LenOCTHOCTU YrofibHbIX OTBa-
NOB), TEM CaMblM CHWXas M3AEPXKKM Ha yCTpaHeHue nocrneacTBuin aBapwuii, KOTOpble MOryT
HaHOCUTb ywepb NPOM3BOACTBEHHbIM (hoHAAM NPeAnpUSTUN, 340POBbLI0 NepcoHana, oKpy-
Xatowien cpepe. lNoBblweHne 6e30nacHOCTM OCOBEHHO akTyanbHO Npu Aobblide yrns noa-
3eMHbIM crnocobom. BHeagpeHnne HOT, cnocobCTBYOLWMX NOBLILLEHNIO YPOBHSA 6€30MacHOCTU
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B LWaXTax, MNOSIOXMUTENbHO CKa3blBaeTCHA Ha yAerbHbIX 9KOHOMMYECKMX NoKasaTensax otpacnum
1 NOBbLILIAET €€ MHBECTULMOHHYIO NPUBNEKaTENbHOCTb.

3a cyeT CHWXKEHNA 3anbIfIEHHOCTU, a TaKKe CHWKEHUS YPOBHEN LWiyma 1 BMbpaumm ao-
CTUraeTcs ynydlweHue ycnoBun Tpyaa, YTO CNOCOOCTBYET CHMKEHMIO pUCKa pas3BUTUS NPO-
deccuoHanbHbIX 3aboneBaHun (CUnuMkos, BubpobonesHb U T. 4.) Y paboOTHUKOB YroribHbIX
npeanpuaTun.

CHwxeHne HeratMBHOro BO3AENCTBMS Ha OKPYXKatoLLylo cpeay B pesyrnbTate BHeape-
Hua HOT nosBonseTr CHWM3NTb BbIOPOCHI 3arps3HAOLWMX BeLLeCcTB, cOpOChl 3arpsi3HEHHbIX
CTOYHbIX BOA, COKpaTUTb 0Opa3oBaHMe OTXOAO0B NPOU3BOACTBA, YTO MPUBOLMUT K CHUXKEHUIO
nnaTexxen 3a HeraTMBHOE BO3OENCTBUE Ha OKPY)XatoLLyt0 cpeay YrofibHbIMWU NpeanpuaTuamm
N COKpaLLEeHUIo yaenbHbIX nokasaTenen HeraTMBHOIO BO3OEWCTBUS Ha OKpYXalLly cpeny
YrofnibHOW OTpacnu B LefoMm.

BHegpeHnne HOT cnocobcTBYyeT COKpalleHU0 pecypco- U 9HEeProeMKOCTU Npoun3Boa-
CTBa, 4YTO MONOXMWTENbHO CKa3blBAETCA Ha COKpALEHMM ISKCNSyaTauUOHHbIX W3OEepXKeK.
K akcnnyataunoHHbIM 3aTpatamM OTHOCATCS 3aTpaTbl HA TOMMMBO, SNIEKTPOSHEPIUIO, BOAHbIE
pecypcbl U pacxodHble MaTepuanbl, a Takke 3aTpaTbl Ha SKCNyaTauuio n pemMoHT obopyao-
BaHnsA. OUeHUTb AaHHble 3aTpaTbl B pa3buBKke NO TEXHOMOMMSAM C AOCTAaTOYHOM TOYHOCTbLIO
He npeacTaBnsieTca BO3MOXHbIM. [10 3TON npuymMHe NPUBOAATCS TONMbKO UCTOYHMKM 3aTpar,
6e3 ykasaHUs KONMYeCTBEHHbIX OLEHOK.

[laHHble O KanuTanbHbIX 3aTpaTtax, Heobxoaumblix Ha BHeapeHue HOT, npuBeaeHbl Ha
OCHOBaHWN OLIEHKM CTOMMOCTU OCHOBHOro obopyaoBaHua 6Ge3 ydeTa 3atpaT Ha AOMOMHU-
TenbHoe obopyaoBaHME U MOHTaxHble paboTbl. YkasaHHble AaHHble NPUBEOEHbI C LESbH
oTpaxeHunsa macwrtaba TpebyemMbix 3aTpaT M HE MOryT ObiTb UCMONb30BaHbl 4SS AeTallbHON
OLIEHKM HEOOXOANMbIX KanuTanbHbIX 3aTpaT NO KOHKPETHbIM NPEeAnpPUSATUSIM.
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Tabnuya 35— 3atpartbl Ha BHeapeHne HOT 1 akoHOMUYeckuin adeKT OT BHEAPEHUS.

O4YnCcTHOM 3aboe

HOBOK W 4pyroro HeobxoaAnmoro
obopynoBaHus)

TONMMBO, TEXHONOMMYe-
ckoe obcnyxmBaHme n
PEMOHT)

Ne HOT KanuTanbHble 3aTpathl dKennyaraumonHsie Mpsamon akoHoMun4Yeckui acppekT
3aTpartbl
CHwxeHve nnaTexen 3a HeraTUBHOE
BHepeHie CHCTeM 9Ko- BO3JENCTBME Ha OKpY>XKatoLLyto cpeay
B pamkax TekyLimnx 3a- CHwmxeHne pacxoaos, CBA3aHHbIX C CO-
1. NOrMYecKoro MeHex- B pamkax Tekywinx satpart
MeHTa (COM) Tpar 6monveHmeM NPUPOAOOXPaHHbIX Tpebo-
BaHUM
Pecypco- n aHeprocbepexeHune
3HauuTenbHbIe (3aTpaTtbl Ha CHwxeHve nnaTexen 3a HeraTMBHoe
YyCTaHOBKY AaT4MKOB U3MepeHus |CpeaHue (3atpaTtbl Ha BO3ENCTBME Ha OKpYXKatoLLyto cpeay
[Mpon3BOACTBEHHLIN KOH- | KOHLEHTPAUUKN 3arpasHaiowWwmx | nposegeHue akornormye- | CHWXKeHue pucka npesblwenuns MNAK
2. TPOSb U 3KONOrMYECKUA | BELLLEeCTB, NpuobpeTeHne obo- | CKOro MOHUTOPUHra Co- 3arps3HSAOLWLMX BELLECTB
MOHUTOPWUHI pyaoBaHua 0N U3MepPEHNd CO- | CTOAHUSA KOMMNOHEHTOB CHwxeHne pucka BO3HMKHOBEHUS aBa-
AepXXaHus 3arpAsHaoLWLNX Be- OoKpyXatwLen cpenbl) PUMHBIX CUTYauUuKn, NUKBUAALMS KOTO-
LLIECTB B CTOYHbIX BOAAX) pbiX TpebyeT 3HaUNTENbHbIX 3aTpar
CHuXeHune nnartexen 3a BbIOpOCHI 3a-
rPA3HAIOLWNX BELWeCTB B aTMocdepy
CHwxeHne pucka BO3HUKHOBEHUS aBa-
CpepaHue (3aTpaThbl Ha PUAHBIX CUTyaLmMin (B3pbIBOB YroflbHOM
3HauuTenbHbIe (3aTpaTbl Ha npnobpeteHune MNMAB, Bo- | nbinn), NMKBUAAUNA KOTOPLIX TpebyeT
3 lMbinenogasneHue B npnobpeTeHne HACOCHbIX YCTa- | A4y, 3NEKTPOIHEPTUIO, 3HaunTenbHbIX 3aTpaT

CHwmxeHne nepmnogoB npoctost obopy-
A0BaHWUA nocre B3pbiBaHWS TOPHOM
Macchl

CHwxeHne pucka passuTtus npogeccu-
OHanbHbIX 3abonesaHni y paboTHUKOB,
ynydLweHue ycrnosum Tpyaa
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[MpodomkeHue mabnuubi 35

3kcnnyaTtaunoHHble . o
Ne HOT KanutanbHble 3aTpaThl yarau Mpsmon akoHoMunYeckuin apdpekT
3aTparbl
CHwxeHne nnaTexen 3a BblOpoChI 3a-
rPSA3HAIOLLINX BeLLeCcTB B aTMOcoe
CpepHue (3aTpaTtbl Ha P = = depy
MbinenogaBneHne n cHU- | 3HaYUTenbHbIe (3aTpaTthl Ha B0/, SMEKTPOSHEPIHIO CHwxeHne nepmnogos npoctost obopy-
XeHne obpasoBaHus Nbl- | pa3paboTKy cxeM npoBeneHus y P P [0BaHWA nocrie B3pbiBaHUS rOPHOM
4, - TONNMBO, TEXHOMNOIMYe-
nn npu BypoB3pbIBHbIX MEepOonNpUATUIA, NpuobpeTeHne Macchbl
ckoe obcnyxmBaHue n
paboTax Heobxoaumoro obopyaoBaHus) eMoHT) CHMXeHune pucka passutma npogeccu-
P OHanbHbIX 3ab6oneBaHni y paboTHNKOB,
yny4LieHme ycnosun Tpyaa
CHwxeHne nnaTexen 3a BblOpocCh! 3a-
3HauunTenbHbIe (3aTpaTbl Ha
rPSA3HAIOLNX BeLeCcTB B aTMocdepy
npnobpeTteHne Heob6xoaNMoro
CpepHue (3atpaTtbl Ha CHwxeHne pucka BO3HUKHOBEHUS aBa-
obopyaoBaHus, B TOM 4ncne . y y
BOAY, SNEKTPOSHEPIUIO, | PUAHBIX CUTyaL M (B3pbIBOB YrOflbHOM
OpoLueHne NbiAsawmx no- |OPOCUTENbHbIX, pacnblINTeNb-
5. 5 TONMMBO, TEXHOMOMMYE- | MbINK), NMMKBMAALNS KOTOPbIX TpebyeT
BEPXHOCTEMN HbIX, 40XAeBallbHbIX, HACOCHbIX
ckoe obcnyxmBaHue n 3HaAYUTENbHbIX 3aTpaT
YCTaHOBOK)
PEMOHT) CHwxeHne pucka passuTtus npogeccu-
CToMmocCTb cucTeMbI Mbiieno- y
OHanbHbIX 3aboneBaHni y paboTHNKOB,
aasnenus: go 100 TeIc. py6. .
ynydlieHme ycnosun tTpyaa
CHwxeHne nnaTexen 3a BblIOpocCh! 3a-
3HauuTenbHbIe (K 3aTpaTtam
rPSA3HAIOLNX BeELLEeCTB B aTMocdepy
oTHocuTcs npnobpeTtenHne nbl- | CpegHue (3atpaTthl Ha
CHWxXeHne pucka BO3HUKHOBEHUS aBa-
neynasnuBaloLLMX YCTAHOBOK U | NPUoBpeTeHNEe CMEHHbIX y 5 5
PUNHBIX CUTYyaL M (B3pbIBOB YroflbHOM
lNMpumeHeHne Nbineynas- |Apyroro Heobxoammoro obopy- | PUNbTPOB, 3aTpaTthl HA
6. nbinn), NMKBUOAUUSA KOTOPbIX TpebyeT

JIMBawLWNX YCTAHOBOK

A0BaHNS)

CToumocTb Nbineynasnuseato-
Lwnx yctaHoBok: 100—

500 TbIC. pYyo.

BOAY, 9NEKTPOIHEPIUIO,
TexHonornyeckoe obcny-
X1BaHME N PEMOHT)

3HaAYNTENbHbIX 3aTpaT
CHwxeHne pucka passuTtus npogeccu-
OHarnbHbIX 3ab6onesaHni y paboTHNKOB,
ynydLieHme ycnosum tTpyaa

LTOC—LE 1N
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[MpodomkeHue mabnuubi 35

Ne HOT

KanutanbHble 3aTpaThl

3kcnnyaTtaumoHHble
3aTparsl

lMNpamon akoHoMuyecknin adoekT

YpaneHne meTtaHa n3
7. FOPHbIX BbIPAbOTOK Mpu
BEHTUNALMN

3HauuTenbHbIe (K 3aTpatam
OTHOCUTCS NpuobpeTeHne BeH-
TUNSUMOHHbBIX YCTAHOBOK, AaT-
YMKOB MeTaHa 1 Apyroro Heob-
XoaMmoro obopyaoBaHus)
CTOMMOCTb BEHTUNATOPOB: OT
6 TbIC. py6. Ao 0,9 mMnH py6.
CTOMMOCTb BEHTUMSILUMOHHbIX
cuctem: 10—44 mnH py6.
CTonmocTb JaT4YMKOB MeTaHa:
Ao 2 MnH py6.

CpepHue (3aTpaTtbl Ha
SNEKTPOIHEPINID, TEXHO-
nornyeckoe obcnyxunea-
HWEe N PEMOHT)

CHwxeHue prcka BO3HUKHOBEHWS aBa-
PUNHBIX CUTyaL M (B3PbIBOB YrofibHOM
nbinu), TMKBUOAUNA KOTOPbLIX TpebyeT
3HaYUTEnNbHbIX 3aTpaT

MpoTmuBOOENCTBNE CaMO-
8. BO3ropaHuIo CKIOHHOIO K
OKUCIEHUIO yrns

CpenHue (K 3aTpatam OTHOCAT-
Csl pacxodbl Ha 0BYCTPONCTBO
nnoLwaakm ansa cknagmpoBaHns
yrns, Ha npuobpeTeHune cneyu-
anbHbIX HACOCHbIX YCTAHOBOK U
apyroro Heobxoammoro obopy-
A0oBaHNSA)

CToMMOCTb HacocoB: 10

14 mnH py6. (06bl4HO — aecaT-
KN-COTHM ThIC. py6.)

CpepHue (3atpaTtbl Ha
npuobpeTteHne cneyu-
anbHbIX COCTaBOB 415
06paboTKkn NOBEPXHOCTEN
(MHrMBUTOPOB, raeHon
N3BECTU 1 Ap.); 3aTpaTbl
Ha MOHUTOPWHI COCTOSA-
HWUS CKNagoB C Uerbio
BbISIBNIEHNS 04aroB rope-
HWSI; 3aTpaTbl Ha anek-
TPO3HEPINIO, TEXHOSOIN-
yeckoe obcnyxuBaHue u
PEMOHT)

CHuXeHune nnartexen 3a BbIOPOCHI 3a-
rPSA3HAIOLLNX BELLECTB B aTMOcdepy oT
ropeHus yrns

CHwXeHne noTepb Yrmnsi OT ropeHns
PecypcocbepexeHune (CHUxeHne pac-
X04a BoAbl M NPOYMX PECYPCOB, UC-
NoNb3yeMbIX NPU NOXapOTYLUEHNN)
CHwxXeHne pucka BO3HUKHOBEHMUS He-
LUTATHbIX CUTYaLUMA NPy NOXapoTyLue-
HUK
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[MpodomkeHue mabnuubi 35

3kcnnyaTtaunoHHble . o
Ne HOT KanuTanbHble 3aTparthl yarau Mpsmon akoHoMunYeckuin apdpekT
3aTparbl
3HauuTenbHbIe (K 3aTpaTtam CHwxeHne nnaTexen 3a BblbpocChl B
OTHOCSATCS pacxoAbl Ha Npuob- aTMocepy NpOAYKTOB CropaHus Ton-
P A P CpepHue (3aTpaTtbl Ha tepy npoay P
PeTeHne MalnH AnA peixnewns, | - o oA nmBa, ucnonb3yemoro ansa apobreHuns
[MpoTmMBOOENCTBUE CMEpP- | pacnblfieHns, konopudepos n PYIoop ’ N pasmopaxuBaHnsa cmep3aLlerocs yrns
9. 3ANEeKTPOIHEPruno, Tonnu-
3aHU1IO YIS apyroro Heobxoanmoro obopy- OHeprocbepexeHue (CHMKeHne no-
BO, TEXHOMOrn4yeckoe ob-
[0BaHusA) TpebneHus aHepropecypcos, Heobxo-
. CNy>X1UBaHNE N PEMOHT)
CtonmocTb HarpeBaTenen Bos- ANMbIX ANst ApobneHns n pasmopaxm-
ayxa: oo 30-140 TbIC. pyb. BaHWA cMep3Llerocs yrns)
CpepHue (3aTpaTtbl Ha CHwxeHne nnaTexen 3a BblOpocCh! 3a-
npuobpeTeHne Heroplo- | FPA3HSAIOLNX BeLLeCTB B aTMOcdepy OT
3HauuTenbHbIe (K 3aTpatam probp P P = " depy
4nx (M30ONMPYIOLLMX) Ma- | FOPEHUs yrns
OTHOCATCS pacxodbl Ha 0by-
y Tepuanos, 3aTpaTbl Ha CHWmXeHune noTepb Yrrs OT ropeHns
CTPOMCTBO NSoLWagkun Ans ckna-
dopmupoBaHue noxapo- MOHUTOPUHI cOCTOAHNA | PecypcocbepexeHune (CHuKeHue pac-
10. ANPOBaHMA yrns, Ha npunobpeTe-
Ge3onacHbIX 0TBanoB OTBasnoOB C LEenbio BbiiB- | X04a BOAbI M MPOYNX PECypCcoB, UC-
HWe cneuyunarnbHbIX TPAaHCNOPT-
NIEHNSI 04aroB ropeHunst; | NoMb3yeMbIX NPY NOXapOoTyLLUEHUN)
HbIX CPeaCTB M ApYyroro Heobxo-
3aTpaTbl Ha 3NEKTPO3HepP- | CHUXKEHNE pucka BO3HUKHOBEHMUS He-
anmoro obopyaoBaHus) -
Mo, TEXHONOrM4yeckoe LWTATHBIX CUTYaLWA Npy NOXapoTyLue-
obcnyXnBaHue n PEMOHT) | HUK
3HauuTenbHbIe (3aTpaTtbl Ha
npnobpeTeHne HACOCHbIX yCTa-
3 CHWXeHne pacxo4oB Ha OYMUCTKY CTOY-
HOBOK, YCTPOWNCTB aBTOMatmn3a- |CpeagHue (K 3aTpatam
HbIX BOA 3a CYET pa3feneHunst ux rno Tu-
5 LMK N KOHTPONS, a Takke OpYro- |OTHOCATCA pacxonbl Ha
LLlaxTHbIA BOOOOTIMB 1 nam 3arps3HeHus
11. ro Heobxogumoro obopyaoBa- | ANIEKTPOIHEPTUI0, TEXHO-
BOOOOTBOA CHWXeHne pucka 3aTonneHns WaxTHbIX
HWUS, CTPOUTENBLCTBO BOAOCOOp- | nornyeckoe obenyxuea-
rOPU30OHTOB, NIMKBMAALUNSA KOTOPOro
HWKOB, JIMUBHECTOKOB) HWE N PEMOHT)
TpebyeT 3HaunTENbHbIX 3aTpaT
CtommocTb cuctem BO4OOTNMBA:
1-120 mnH pyb6.
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[MpodomkeHue mabnuubi 35

3kcnnyaTtaunoHHble . o
Ne HOT KanutanbHble 3aTpaThl yarau Mpsmon akoHoMunYeckuin apdpekT
3aTtpaThbl
3HauuTenbHbIe (K 3aTpaTtam
OTHOCATCS pacxodbl Ha Npnoo6-
CHwxeHne pacxogoB Ha OMUCTKY CTOM-
peTeHne HaCOCHbIX YCTAaHOBOK,
y CpepaHue (k 3aTpaTam HbIX BOJ, 3@ CYET pasfeneHns nx no Tm-
YCTPOWCTB aBTOMaTM3aLMN, KOH-
5 OTHOCATCSA pacxodbl Ha nam 3arpsi3HeHusi
KapbepHbIn BOOOOTNNB 1 | TPONSA 1 APYroro Heob6xoamMmoro
12. 9NEKTPOIHEPINIO, TEXHO- | CHUXKEHNE pUCKa 3aTOMNEHNst TOPU3OH-
BOOOOTBOA obopyaoBaHus, CTPOUTENLCTBO
y norn4yeckoe obcnyxmnea- |ToB paspesa, YTO rPO3UT NPUOCTAHOB-
NIMBHECTOKOB, TPaHLLEN, CPeacTB y §
HWE N PEMOHT) Kor Aobblum yrnst Ha onpeneneHHbINn
3aLWMTbl OT 3pO3UN) nepuon
CToMmMocCTb CMCTEM BOAOOTNIMBA:
1-120 mnH pyb6.
CokpauleHue nnatbl 3a cOpoc 3arpsas-
HEHHbIX CTOYHbIX BOJ,
CHwxeHne pacxogoB Ha paclumpeHune
3HauuTenbHbIe (3aTpaTbl Ha CpepaHue (3aTpaTtbl Ha .
BHeagpeHune cuctem obo- OYUCTHBIX COOPY>KEHUI
NPOEKTUPOBaAHNE, CTPOUTESb- 9NEKTPOIHEPTUIO, TEXHO-
13. |poTHOro n 6eccTto4yHoro CHwxeHne pacxoga anekTpoaHeprnm

BOOOCHabXeHunsA

CTBO U npmnobpeTteHne Heobxo-
anmoro obopyaoBaHus)

norn4yeckoe obcnyxmnea-
HWE N PEMOHT)

Ha OYMCTKY CTOYHbIX BOA,
PecypcocbepexeHune (CokpalleHue Ko-
nn4yecTtBa NnoTpebnsaemMon cBexen Bo-

Abl)
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[MpodomkeHue mabnuubi 35

Ne

HOT

KanutanbHble 3aTpaThl

3kcnnyaTtaumoHHble
3aTparsl

lMNpamon akoHoMuyecknin adoekT

14.

PereHepaunst marHetuTo-
BOW CycneH3uu

3HauuTenbHbIe (3aTpaTtbl Ha
nprMobpeTeHme CyCNEeH3NOHHbIX
BaHH ANS OCaXAeHUs YrofibHOro
Lama, MarHUTHOW CUCTEMB
NOCTOSAHHbLIX MarHUTOB U OPYroro
Heobxoaumoro obopyaoBaHus)
CtoumocTb ycTaHoBOK obora-
LLIeHNs B TSKenbIX cpeaax: no-
psgka MUNIIMOHOB pybnen.

CpepaHue (3aTpaTtbl Ha
MarHeTUT, CBEXYIO BOAY,
SNEKTPOIHEPIUID, TEXHO-
norn4yeckoe obcnyxmnea-
HUE N PEMOHT)

PecypcocbepexeHune (CokpalleHue Ko-
nun4yecTtBa noTpebnaemon ceexen Boabl
N MarHeTuTa)

CokpalleHue nnatbl 3a cOpoc 3arpsas-
HEHHbIX CTOYHbIX BO,

CHWXeHne pacxofoB Ha pacLuMpeHne
OYUCTHbIX COOPYXKEHWUI

CHmXeHne pacxoda aneKkTpo3Heprum
Ha OYMCTKY CTOYHbIX BOS,

CHWXeHne 30NbHOCTM TOBAPHOro Yrns,
YTO CNOCOBCTBYET CHMXEHUIO BbIGPO-
COB 3arpAsHSAOLWKNX BelecTB 1 obbe-
MOB 06pa3oBaHWs 30510LNAKOBbIX OT-
XOA0B NpU ero CxXmraHum

15.

Ba3oBaga oumncTka cTou-
HbIX BOA,

3HauuTenbHbIe (3aTpaTtbl Ha
npuobpeTeHne ycTaHOBOK Ans
aspaumm, bnonormyeckon n me-
XaHMY€ECKOW OYUCTKU BOAbI,
HedTenoByLLEK N ApYyroro Heob-
X04MMoro obopyaoBaHusi, CTpo-
NTENbCTBO pe3epByapoB AN
OYUCTKM N OTCTanBaHMUs)
CTOMMOCTb OYMCTHBIX COOpYXKe-
Hun: go 30 mnH pyo.

CpepHue (3aTpaTtbl Ha
npnobpeTeHne pacxoa-
HbIX MaTepunanos, anek-
TPO3HEPIUIO, TEXHOMOMN-
yeckoe obcnyxuBaHue u
PEMOHT)

CHwmxeHne nnaTexen 3a copochl 3a-
rPSI3HEHHbIX CTOYHbIX BOA B BOAHbIE
00beKTbl

LTOC—LE 1N



124514

[MpodomkeHue mabnuubi 35

JkcnnyaTtaumoHHble o o
Ne HOT KanuTanbHble 3aTparthl yarau Mpsmon akoHoMunYeckuin apdpekT
3aTparbl
3HauuTenbHbIe (3aTpaTtbl Ha
CpepHue (3aTpaTtbl Ha o
npnobpeTeHne ycTaHOBOK Ans CHwxeHne nnaTexen 3a cOpochl 3a-
npnobpeTteHne pacxoa-
obes3apaxuBaHuns, PUnbTPyto- FPSA3HEHHbIX CTOYHbIX BOA B BOAHbIE
O6e33apaxumBaHue CTou- y HbIX MaTtepunarnos, 3fiek-
16. LLIMX YCTPOMCTB N APYroro Heob- 0b6beKThI
HbIX BOJ TPO3HEPIUIO, TEXHOMOMN-
xoaumoro obopyaoBaHus, CTpo- CHwXeHne pncka BO3HMKHOBEHMSA Mac-
g Yyeckoe obcrnyxuBaHue 1 s
NTENbCTBO BTOPUYHBLIX OTCTOMN- COBbIX 3aboneBaHni
PEMOHT)
HWKOB)
3HauuTenbHbIe (3aTpaTtbl Ha CHmxeHne nnatexen 3a cbpochbl 3a-
CpepHue (3atpaTtbl Ha
npuobpeTeHne YyCTaHOBOK A5 FPSA3HEHHbIX CTOYHbIX BOA B BOAHbIE
npnobpeTeHne pacxoa-
obes3apaxumBaHus, QUNbTPYHo- 00ObeKThI
OuncTka NMBHEBLIX U y HbIX MaTepunanos, anek-
17. LLIMX YCTPOWCTB U ApYroro Heob- CHWXeHne pucka 3aTonneHns ropusoH-
NPOW3BOACTBEHHbIX BOA TPO3HEPIUIO, TEXHOMOMN-
xoaumoro obopyaoBaHus, CTpo- TOB paspesa, YTo rpo3nT NPUOCTAHOB-
- Yyeckoe obcnyxunsaHue u y 5
NTENbCTBO BTOPUYHBLIX OTCTOMN- eMOHT) Kov gobblum yrnst Ha onpegeneHHbINn
HWKOB) P nepuoa
3HauuTenbHbIe (3aTpaTtbl Ha
CpepaHue (3aTpaTtbl Ha .
npnobpeTeHne ycTaHOBOK Ans CHwmxeHne nnaTexen 3a copochl 3a-
npnobpeTeHne pacxoa-
obes3apaxumBaHung, PuUnbTPyHo- FPSA3HEHHbIX CTOYHbIX BOA B BOAHbIE
PunsmnKo-xmmmnyeckas y HbIX MaTepunanos, anek-
18. LLIMX YCTPOWCTB N APYroro Heoo- 00ObeKThI

O4YNCTKa CTOYHbIX BO

Xo4MmMoro obopyaoBaHusi, CTpo-
NTENbCTBO BTOPMYHbIX OTCTON-
HWKOB)

TPO3HEPIUIO, TEXHOMOMN-
yeckoe obcnyxuBaHue 1
PEMOHT)

CHmxXeHne pucka BO3HMKHOBEHUSI Mac-
COBbIX 3aboneBaHun

LTOC—.€ J1N
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Ne

HOT

KanutanbHble 3aTpaThl

3kcnnyaTtaumoHHble
3aTparsl

lMNpamon akoHoMuyecknin adoekT

19.

Mcnonb3oBaHue 0TXo40B
Jo6bIBalOLWEro N CBA3aH-
HOro ¢ HUM nepepabaTbl-
BaloLLLero Npon3BoacTBa
Ans 3aknagky Boipabo-
TaHHOro NpocTpaHcTBa
npu gobblye yrna

CpepnHue (3aTpaTtbl Ha noaro-
TOBKY M NPOEKTUPOBAHNE CXEMbI
3aKnagku BblpaboTaHHOMo Mpo-
CTpaHcTBa, NpuobpeTeHne He-
obxogmmoro obopyanoBaHus)

CpepaHue (3aTpaTtbl Ha
npnobpeTeHne pacxoa-
HbIX MaTepunanos, anek-
TPO3HEpPruto, TONMMBO,
TexHonormnyeckoe obceny-
XnBaHNE N PEMOHT)

CHwxeHne pacxogoB Ha 00yCTpPOMCTBO
N pekynbTMBaLMIO OTBANOB

CHwxeHne nnaTbl 3a pa3MeLLEeHNe OT-
X040B

CHwXeHne apeHaHoOW NnaTtbl U HANoro-
BbIX OTYMCMEHWI 3@ UCMOSb30BaHNE
TEpPpPUTOPUN NoA pasmeLLieHNE OTX0O0B
CHuXeHMe nnartexen 3a BbIOPOCHI 3a-
rPA3HAIOLLNX BELWLECTB B aTMocdepy 3a
CYET COKpalLeHus nbineobpasoBaHus
PecypcocbepexeHne (CokpalleHue Ko-
nn4yecTtBa noTpebnaemon ceexen Boabl
Ha nblnenoaasreHne)

CHmXeHne pucka caMoBO3ropaHus
yronbHOro oTeana

CHmXeHne pucka HapyLeHus LenocT-
HOCTW oTBana

CHwxeHuns pucka unbTpaumm 3arpsas-
HEHHbIX BO4 B BOAOHOCHbLIE TOPU3OHTbI

LTOC—LE 1N
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Ne HOT KanutanbHble 3aTpaThl dKennyaraumorHsie Mpsmon akoHoMunYeckuin apdpekT
3aTparbl
3HauuTenbHbIe (3aTpaTtbl Ha
NPOEKTUPOBAHNE N CTPOUTENb-
CTBO NPOTMBOMOUNBbTPALUMNOHHLIX |CpeaHue (3aTpaTthbl Ha
OO6yCcTpONCTBO XBOCTO- YCTPOUCTB, OTPXAIOLINX AGM, | SNIEKTPOSHEPTUIO, CBEXYIO CHmxeHne pacxogoB Ha 06e3BoXnBa-
20. TpybonpoBogoB Ansi NocTynne- |BoAy, TONMMBO, TEXHOSO-
XpaHunuLy HWe Nynbnbl
HWUS NynbMbl, BOAOCOPOCHbLIX U rmyeckoe obcnyxmBaHue
APEHaXHbIX YCTPONCTB U APYIMX | PEMOHT)
HeobX04MMbIX COOPY>KEHWI U
obopynosaHus)
CHwxeHne nnaTexen 3a BblOpocCh! 3a-
rPSA3HAIOLNX BeLecTB B aTMocdepy 3a
cYyeT cokpalleHus nbineobpasoBaHms
3HauuTenbHbIe (3aTpaTtbl Ha 3HauuTenbHble (3aTpa- | CHwxeHue nnaTtexen 3a cbpockl 3a-
TexHudeckas pekynbTu- |MPOEKTUPOBaAHME U CTPOUTENb- | Thl HA ANEKTPOSHEPINIO, | PA3HEHHbIX CTOYHbLIX BOA 3a CYET 00y-
21. |Bauus HapyLleHHbIX 3e- |CTBO OOPOr, TMOAPOTEXHUYECKNX | TOMSMBO, TEXHOMOIMMYe- | CTPOMCTBA BOAOOTBEAEHMS

menb 29

COOpYXeHU, NpnobpeTeHne He-
obxogmmoro obopynoBaHus)

ckoe obcnyxumBaHue n
peMOHT o6opyaoBaHust)

CHWXeHune apeHaHoW nnaTbl U Hanoro-
BbIX OTYUCNEHNI 3a NOSb30BaHUE TEpP-
putopuen

BosBpaT HapyLLEHHbIX 3eMENb B XO-

391NCTBEHHbI 060pPOT

20) [laHHas TexHonorus sBnsaeTcs NPOMEXYTOYHbIM 3TanoM peKyJibTUuBaLUUN. OKOHOMUYECKNN SQ)CbeKT HacTynaeT nocre 3aBep-
LeHus Guonornyeckoro atana peKkynbTnBauun.

LTOC—.€ J1N
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Ne HOT

KanutanbHble 3aTpaThl

3kcnnyaTtaumoHHble
3aTparsl

lMNpamon akoHoMuyecknin adoekT

Bruonornyeckas pekyrb-
22. | TMBaUMS HapyLUEHHbIX
3emernb

CpepnHue (3aTpaTtbl Ha paspa-
BOTKY NnaHa MeponpuUATUN,
CTPOMTENLCTBO MAOPOTEXHNYE-
CKNX COOpY>XeHUN, npnobpeTe-
Hne Heobxogmmoro obopynosa-
HUS)

CpepHue (3aTpaTtbl Ha
pacxogHble MaTepwuarsl,
SNEKTPOIHEPIUIO, TOMMK-
BO, TEXHOMOrn4yeckoe ob-
CNY>XUBaHNE N PEMOHT
obopynosaHus)

CHwxeHne nnaTexen 3a BblOpoChI 3a-
rPSA3HAIOLKNX BellecTB B aTMocdepy 3a
cyeT cokpalleHus nbineobpasoBaHus
CHwxeHne nnaTexen 3a copochl 3a-
rPSI3HEHHbIX CTOYHbBIX BOA 3a c4eT 00y-
CTPOMCTBa BOOOOTBEAEHNS

CHwxXeHne apeHaHOM nNnaTthbl U Hanoro-
BbIX OTYMCMEHMI 3a NOMb30BaHMeE Tep-
putopuen

BosBpat HapyLLeHHbIX 3eMerb B XO-
391NCTBEHHbI 060pPOT

MpumeHeHne cpeacTs u
23. | MeTOLOB 3BYKO- U BUOpPO-
3amnThl

CpepnHue (3aTpaTtbl Ha Npr1oG-
peTeHne 1 yCTaHOBKY LLYMO3a-
LLUMTHBIX KOHCTPYKLMIA, CPEACTB
NHONBMOYANbHOWN 3aLUNTbI 1
apyroro Heobxoanmoro obopy-
AoBaHNSA)

CpepHue (3atpaTtbl Ha
pacxoaHble Matepuansl,
9MNeKTPOIHEPruIo, cMa-
304Hble MaTepuanbl, Tex-
Homorn4yeckoe obCnyxu-
BaHME U peMOHT obopy-
A0BaHUs)

CHWxeHne pncka BO3HUKHOBEHWS aBa-
PUAHBIX CUTYyaLMIA, CBA3AHHbIX C OTKa-
30M 060pyaoBaHMS UK HapyLLeHnemM
LLleNOCTHOCTM rOpPHOro MaccuBea
CHwxeHne pucka passuTtusa npodeccu-
OHanbHbIX 3aboneBaHni y paboTHUKOB,
ynyJlleHve ycrnoBun Tpyaa

LTOC—LE 1N



UTC 37-2017

MepcnekTUBbI CHUXXEHUA 3HepProeMKocTu B €BsA3N ¢ BHeapeHnem HOT

B 2007 r. JenaptameHT aHepreTukn CLLUA onybnukosan paboty Mining Industry Ener-
gy Bandwidth Study [85], nOCBSILLEHHYIO OLIeHKE BO3MOXHOCTEWN CHUXEHUS aHepronoTpebne-
HMA B ropHogo6biBatower otpacnu. CornacHo aTton nybnvkauumn yaenbHoe aHepronoTpeob-
neHve (Ha eauHWUy MaccCbl TOBApHOrO yYrnsl) B YrofibHOM MPOMBILLNEHHOCTM (B LEnoM no
CLUA, c yyeToM Kak NOA3EMHOM, TaK U OTKPbLITOM 400N 1 oboraweHnsl) BO3MOXHO CHU3NTb
Ha 21 % 3a cyeT BHeapeHus HOT. Bonee Toro, 3a c4yeT BHeAPEHUSA NEePCNEKTUBHbBIX TEXHOSO-
rmn (kotopble TpebytoT nposeneHns HWOKP oo maccoBoro BHeapeHuUs) yaenbHoe aneKkTpo-
notpebneHne MoXHO CHU3UTb Ha 48 % MO OTHOLUEHUIO K TeKyLleMy YPOBHIO. HakoHel, Teo-
peTU4eCcKMn npeden CHWKEeHUA yaenbHOro aHepronoTpebrneHns (ecnm UCKNYMTb noTepu
39HEprnm BO BCEX TEXHOMOMMYECKMX NpoLeccax) HUXKe TEKYLLLEro YpoBHS Ha 65 %.

[aHHas oueHka B OnNpeaerieHHon CTeneHn agekBaTHa POCCUMMACKMM YCROBUSIM, MO-
CKOSbKY TEKyLLUMe YPOBHW YyOENbHOro 3HepronoTpebrnieHnss Ha POCCUMCKUX NPeanpuaTmsix
CpaBHUMbl CO 3HA4YeHUsIMW, NpeacTaBfeHHbIMX B nNybnukaumn [enapTameHTa aHepreTuku
CLWA «Energy and Environmental Profile of the U.S. Mining Industry».

[na poCCUICKMX YronbHbIX pas3pesoB yAenbHOe 3HepronoTpebneHve (C y4eTtomMm no-
Tpe6neHusi anekTpoaHeprin) coctasnsieT 1,0-5,8 kry. T./ T yrns %Y. 3HaveHns ans amepu-
KaHCKMX YrosibHbIX pas3pes3oB cocTaBnaT 2,2-3,1 kry. T./ T yrna (4aHHble No pasfvyHbIM
yronbHbIn GaccenHam).

[na poCCUNCKMX YronbHbIX LWAXT yAenbHOe 3HepronoTpebneHne (¢ yyetom notpeb-
neHnsa anekTpoaHeprmn) coctaenset 1,9-255«kry. 1./ 1T yms %2) 3HaueHusi Ans y4acTka
aMepuKaHCKOW YronbHOWM WaxTbl, pa3pabaTtbiBaeMoro MeToaom Lenvkos u 3aboes, cocTas-
naet 12,9 kry. 1./ T yrns.

Pasgen 7. MepcnekTUBHbIE TEXHONOMMN

MepcnekTtuBHaa TexHonorusa 1. Flmpposabonka u rmgporeneBas 3abomka

CBs3b ¢ uHbiMn ATC. [anbHuin aHanor gaHHOW NepcnekTnBHom TexHonormm («Bapbi-
Bbl CKBaXXWHHBbIX, LUMYPOBbIX 3apsgoB B rMApaBfiMyecKon cpene») npeaycMoTpeH nHgopma-
LUMOHHO-TEXHUYECKUM CMPaBOYHUKOM MO Haunyywum AOCTYnHbIM TexHornormam UNTC 16—
2016 «l"opHogo6bIBatoWwasi NpomMbllNeHHOCTb. Obume npouecchbl U METOAbIY.

Ycnoeus n orpaHnyYeHus npuMeHeHuns. [laHHas TEXHOMOrna MOXeT NMPUMEHSTbLCS Ha
aTane 6ypo3B3pbIBHbLIX paboT npu gobblve yrnsa OTKPbITbIM CNOCOBOM, a Takke Ha aTanax
npoBeaeHNsT TOPHbIX BbIpabOTOK M paspyLleHUs ropHOM noponbl Npu Jobbliye yrna nogsem-
HbIM cnocobom.

OnucaHue TexHonornn. [ns nbienogaBneHns Npy B3pbiBe LUMNYPOB U CKBAXXNH MOXET
OCYLLIECTBMNATLCA BHYTPEHHASA, BHELWHAS UNn KoMOMHMpoBaHHas rnaposabonka. B kayectse
MaTepuanoB Ans rugpo3abonkm obblMHO NPUMEHAETCHA BOAA, B 3UMHUI Nepuog npu OTKPbI-
TOoM [OOblYe yrna BO3MOXHO TakkKe NpuMeHATb BoaHble pactBopbl conen NaCl n CaCl, vnu
CHEXHO-NeasiHyl0 CMECh.

[na ymeHbLUEeHUS NbINeBbIAENEHUS NPU MAaCcCOBbIX B3pbliBaX MOXET NPUMEHSTbLCSH 3a-
Oovika CKBaXkMH rmgporenem. 'mgporenb M3roTOBAAIOT Ha cneumanbHOM 3anpaBoYHOM MYHK-

21) Mo gaHHbIM 18 aHKerT.
22) Mo paHHbIM 14 aHKerT.
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T€ WM HenocpeacTBEHHO B HGakax MaluuHbl, NpegHa3HayYeHHoOW ANSA 3anOfIHEHUSI CKBaXXMH
rmgporenem.

MoppobHee gaHHaa TexHonorns onucaHa B nyHkTax 2.1.8.1.3 «TexHonormn npegoT-
BpalleHnsi 3arpsisHeHnst aTMocdepHoro Bo3gyxa» u 2.2.7.1.1 «Meponpusatusa, npegynpe-
Xaawowme obpasoBaHme nbinu Npy 6ypoB3pbIBHBIX paboTaxy.

HocTturaemble akonorndeckue npemmyuiectsa. lNpumeHeHune rugpo3aborkm no3BonsieT
CHU3NTb KOHLIEHTPALMIO MbINK B nbirierazoBom obnake Ha 20 % — 50 %.

OKOHOMMYECKME acnekTbl BHeapeHusi. ObecneyveHne B3pbiBaEMbIX LUMYPOB U CKBaXXWH
rmgposabonkon TpebyeT 3HauMTenbHOro oobema Boabl. Ewe 6onee goporocrosiwen siBns-
eTcsa rmgporenesasi 3abowka, kotopasi TpebyeT 3HaUNTENBHOrO pacxoda Chipbsa (aMMUAYHOM
CENUTPLI, XXNOKOro CTeKNna, MUHeparbHbIX COMEn, CMbINTEHHbIX CUHTETUYECKUX XUPHBIX KUC-
noT, napaduHa) n HanM4ynsa cneynanbHOW TEXHUKN.

MepcnekTuBHaA TexHonorusa 2. Cucrema BbICOKOTOYHOro NO3NLUMOHMPOBaHUSA

YCnoBus U orpaHn4eHnUss NPUMEHEHUs. [laHHaa TEXHONOMNSA MOXET MPUMEHSTLCS Ha
aTane npou3BoacTBa 6ypoBbIX paboT npu 4obblve yrns OTKPbITbIM CNOCOO0OM.

OnucaHue TexHonormn. YcrtaHaBnmBaeTcs AononHuTensHoe obopyaoBaHue, obecne-
YnBaroLLlee BbICOKYHD TOYHOCTb HaBedeHust BypoBoro crtaHka. BoaMOXHOCTb npou3BoacTBa
OypoBbIX paboT C NpUMeHeHneM anekTpoHHoro nacnopta. Ob6ecneynBaeTcs YeTkoe cobnto-
AeHne napameTpoB OypoB3pbIBHbIX paboT B COOTBETCTBMM C NMPOEKTOM, YTO B COYETAHUU C
nporpamMmmHbIM obecneyeHnem, co3fgaroLnmM TpeXMepHyo Moaens 6noka, No3BonseT Ha cTa-
AN NPOEKTUPOBaHUSA BypoBbIX paboT NPOrHO3MpoBaTb YPOBEHb HEraTUBHOrO BO3AENCTBUS
B3pbIBHbIX paboT Ha OxpaHseMble 0O6bEKTbI, HaxoasLwmnecs BONn3n paspesa.

JocTuraemble 3KOMOrMYeckme npemmMyLecTea. Bo3amMoXHOCTb ynpaBndaTb napameTtpa-
MM B3pbiBa ANSA JOCTUXKEHUS AOMYCTUMMOro YPOBHSI HEraTUBHOIO BO34ENCTBMS B3pbIBa.

OKOHOMMYECKME acNeKTbl BHEAPEHUS. BHeapeHne cncTeMbl BbICOKOTOYHOIO MO3ULNO-
HUPOBaHUA Ha HavanbHOW cTaguu TpebyeT BonblUMX PUHAHCOBBLIX BIOXEHWN, 3aKnio4vato-
LMXca B NpnobpeTeHnMn cneumanbHoOro Komnnekca obopyaoBaHus, 4aTYMKOB, a Takke npo-
rPaMMHbIX MPOAYKTOB, HeobxoaumbiX Ans 006paboTkM AaHHbIX, nonyvaembix ¢ GypoBOro
CTaHkKa.

MepcnekTtuBHasa TexHonorusa 3. [lpuMeHeHMe 3NEeKTPOHHbLIX CUCTEM B3PbIBaHUA

YCnoBus 1 orpaHn4eHuss NpUMEHeHns. [laHHaa TEXHONOINA MOXET MPUMEHSTLCS Ha
3Tane NpPou3BOACTBA B3PbIBHbLIX paboT npu 4obblve yrns OTKPbITbIM CNOCOO0oM.

OnucaHuve TexHonormu. cnonb3oBaHWe 3MeKTPOHHbIX CUCTEM MO3BONISieT 3agaBaTtbh
KaXXOoW CKBaXkKMHe Ha B3pblBaemMoM Oroke noboe BpeMs 3amennieHns us npeacraBneHHoro
cucTemMon ananasoHa. ToYHOCTb cpabaTbiBaHMs He NpeBbIlaeT 1 MC OT NPUCBOEHHOIO Bpe-
MEHMW.

HocTturaemble akonornyeckme npeumyuiecrtea. C y4eToMm NpUMEHEHUs AaHHOW cucTe-
Mbl, BO3MOXEH Nnoabop onTUManbHOro BpeMeHU MHTepBara 3amensieHusl, Npu KOTOpoM Mak-
CMMarnbHO CHUXaTCHA BbIOPOCHI 3arpa3HAOLLMX BelecTs B atmocdepy (B TOM 4Mcne Heop-
raHN4YeCcKon Nbinn) U pasneT OTAENbHbIX KYCKOB MOPOAbl NMpy NPOU3BOACTBE B3PbIBHbIX pa-
60T1. [puMeHeHne TexHONorMM MNo3BOSIieT OCYLLECTBMASATb NPOW3BOACTBO B3PbIBHbIX paboT
npyu pacnosioxxeHmn B3pbiBaeMbix 6nokoB Ha yganeHun 200 m 1 6onee oT Gnuanexaiymx
00beKkToB.

OKOHOMUYECKNE acnekTbl BHeapeHud. MprnobpeTeHne aneKkTPOHHbIX CUCTEM B3pbiBa-
HUs1 TpebyeT 3HaUNTENbHbIX 3aTpar.
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MepcnekTuBHaa TexHonorusa 4. OpolweHue 1 nbinenogaBrieHUe NeHomn

YCnoBust U OrpaHnUYeHns NpuMeHeHnsa. [laHHas TeXHONOrma MoXeT NPUMEHATLCS Npu
Aobblye yrns nog3eMHbIM CNocoboM (Ha aTanax BblIEMKW YIS U3 OYMCTHOro 3abos 1 nogb-
€MHO-TPaHCNOPTHbIX paboT), Npu Aobblye yrna oTKPbITbIM CNocobom (Ha aTanax 6ypoB3pbIB-
HbIX paboT 1 TPAHCMOPTUPOBKM YrNs KOHBENEPHbIM TPaAHCNOPTOM), a Takke npu oboralleHum
yrna (B npouecce TPaHCMNOPTUPOBKM YISl M NPOAYKTOB ero oboralleHusi KOHBeWEepHbIM
TPaHCNOPTOM).

OnucaHue TEXHONOrnM.

OpolleHne n nbinenogasreHne NeHOM MOXET OCYLLEeCTBMAATLCA ANS Creaylowmx Le-

- NMblNenogaBneHne Npu o4YMCTHbIX paboTax Ha KpyTbix nnacrax;

- NblfienogasnexHne nNpyu TPaHCNOPTMPOBKE Yris U NPOAYKTOB 0boraleHns NeHTOYHbl-
MU KOHBenepamu;

- NpegBapuTenbHOe opolleHne paboyero yyactka (B3pbIBHOro Grioka MM 3KcKaBa-
TOpHOro 3a6os).

MogpobHee aaHHas TexHonorust onucaHa B nyHktax 2.1.8.1.3 «TexHonormm npenoT-
BpaLLeHuMs 3arpasHeHns aTmocepHoro Bosayxa» un 2.2.7.1.2 «OpolleHuney.

HocTturaemble akonornyeckme npevmyulectsa. OPEEKTUBHOCTb MblienogaBneHns
neHon moxet gocturatb 90 % — 98 %. Kpome TOro, npuMeHeHne neHbl Afsi CHUXKEHUs Co-
AepXXaHus Mblfn B BO34yXe NO3BOMAET COKpaTUTb pacxon BOAbI.

OKOHOMMUYECKME acnekTbl BHeapeHUs. [puMeHeHne NeHbl ANg CHWKEeHUS cogepXaHns
nbinn B Bo3gyxe TpebyeT Ucnonb3oBaHus crneunanbHoro obopynoBaHusa (neHoreHepaTopa,
BO3AYLUIHO-MNEHHbIX CTBOMOB, apMaTypbl) U MaTepuanos (O5IEMHOBOW KUCMOTbI, KayCTUYECKOM
cofabl, muuepuHa). Kpome Toro, npMeHeHne AaHHOW TEXHONOrMK nblfienogaBneHns NpuBo-
ANT K 06pa3oBaHNIo 3arpsi3HEHHbIX CTOYHbBIX BOA, KOTOPbIE TPEBYIOT OYNCTKN.

MepcnekTuBHaa TexHonorusa 5. be3B3pbIBHasA TeXHONOrnsa pa3paboTku Kpenkux
ropHbIX NOpPOA Ha pa3pe3ax

Ycnoeus n orpaHnyYeHus npuMeHeHuns. [laHHas TEXHOMOrMa MOXeT NMPUMEHSTbLCS Ha
aTane NoAroTOBKU rOPHbIX MOPO K BbleMKe npu gobblve yrns oTKPbITbIM CNOCOB0oM.

Onucanve TexHonoruu. [nsa pbiXfieHUsI TOPHLIX NOPOA B OTCYTCTBME OYpPOB3PbLIBHbIX
paboT MOryT MPUMEHSITLCS: HABECHbIE PbIXNUTENN NS TPAKTOPOB, hpe3epHble U CTPernoBble
KoMBanHbI, a TaKkke rmgpaBnnyeckne aKkckaBaTopbl.

[ocTuraemble SKONornvyeckne NpenmMyLecTea.

- CHMXEHME IMUCCUN HEOPraHMYECKOW MNblfn N ra3o0bpasHbiX NPOAYKTOB B3pbiBa.

- CHMXKEeHMe CENCMUYECKOro BO3OENCTBUSA, YBENTMYEHME YCTOMYMBOCTM BOPTOB Kapbe-
pa, 30aHuin, COOPYXEHUN N TPAHCMOPTHLIX NyTEN.

- CHmKeHue TpygosaTpar.

- CHMXXeHne nepmnoga NpoCcTost TEXHUKN U NepcoHarna, CBA3aHHOro C 3ara3oBaHHOCTLIO
N 3anblSIEHHOCTLIO pa3pesa Nocrne MaccoBbIX B3PbIBOB.

- CHMXeHMe noTepb 1 CoOXpaHeHne kayecTBa JOObIBAEMOro Cbipbsi.

OKOHOMMYECKME acnekTbl BHeApeHUs. [laHHas TexHonorma agdeKTMBHA He NS BCeX
BNOOB KPEenknx ropHbiX nopod. B yacTHOCTU, Npu BCKPbLITUM YroNbHbIX NNAacTOB AaHHAA Tex-
HOMOrMsl OTNIMYaeTCsl MEeHbLUMM yAernbHbIM 3HEPronorfioweHMemM no cpaBHeHuto ¢ Bypo-
B3PbIBHbIMWU paboTamu.
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MepcnekTuBHaa TexHonorua 6. ObpaboTka AOPOXKHOro NONOTHA U OTBaNoB
CBA3bIBalOLWMMN BeLlecTBamMun

YcnoBus 1 orpaHnyeHns npuMeHeHus. [laHHas TEXHONOMMSA MOXET NMPUMEHSATLCA Npu
Aobblye yrna OTKpbITbIM CNOCOBGOM (Ha 3Tanax TPaHCMOPTUPOBKM FOPHOW MacCbl aBTOMO-
OMNbHBIM TPaAHCNOPTOM M OTBanoobpasoBaHus), Npu Aob6blbe yrNs NoA3eMHbIM CNOCO60M
(Ha aTane oTBanoobpasoBaHus) 1 Npu oboraweHnn yrns (Ha atane oTBanoodbpasoBaHus).

Onucanue TexHonorun. BepxHuii cron nonoTHa aBTOMOOUIbHbBIX JOPOr UM OTBanoB
MOXeT noasepratbca 06paboTke pasnMyHbIMKM MaTtepmuanamMmm, CBa3biBalOLWUMUN NblfieBbIE Ya-
ctuupbl. Kyucny Takmx BeLeCTB OTHOCATCSH MMrpoOCKOMMYECKNE CONu (XNOPUCTbIA KanbLui,
noBapeHHas COfb) M OpraHMyeckue BsXKyLMe BellecTBa (MasyT, YHUBEPCUH, CynbGUTHO-
cnuptoBas 6apaa).

OocTturaemble akonorndeckme npeumyuiectsa. Cpok 3almMTHOrO AEWCTBUS NPU UC-
NoNb30BaHUN CBSA3bIBAKOLLMX BELLECTB JOCTUraeT HECKOSbKMX COTEH YacoB (MO CpaBHEHWUIO
CO CPOKOM OKOJ0 OA4HOro Yaca ansi Boabl).

OKOHOMMUYECKME acnekTbl BHeApeHus. [laHHble BellecTBa ABMAKTCA ropasgo bonee
AOPOroCTOALMMN MO CPaBHEHUIO C TEXHUYECKOM BOAoW. Kpome Toro, ux npuMeHeHune crno-
cobCTBYET KOPPO3MM MeTanna u NPUBOAUT KO BTOPUYHOMY 3arpsi3HEHUI0 — POPMUPOBAHUIO
3arpsi3HEHHbIX CTOYHbLIX BOA W BblAENEHN0 BpeaHbIX napoB. PopmMmpoBaHne 3arpsi3HEHHbIX
CTOYHbIX BOA npeactaBnsieTca 6onee onacHbiM 3adhekToM ANSa OKpyxarowen cpeabl no
CPaBHEHUIO C AMUCCUEN MbINN.

MepcnekTMBHaA TexHonorusa 7. YnaBnuBaHue u yTunusaums LWaxXTHOro MeTaHa

YCnoBus 1 orpaHuyeHuss NpuMeHenus. [laHHas TEXHOMOrms NpUMEHsIeTCa Ha aTtane
BEHTUNALMM N gerasauum npy gobblye yrna noasemMHbiM cnocobom. OHa npuMeHnMa TOSbKO
AN YronbHbIX WAaXT C BbICOKON METAHOOOMIBHOCTLIO.

Onucanue TexHonormu. [ns ynaenuBaHuUs MeTaHa MOINyT NPUMEHSATLCA MOAYIIbHbIE
aerasaumoHHble yctaHoBkm (MAY) ana kanTupoBaHUs MeTaHa U3 ropHbIX BbipaboTok (C no-
cnegyrowmum cxuradmem). ns ytunmsaumm metaHa MoryT UCnosib30BaTbCs ra3onopLUHEBLIE
3NEeKTpoCTaHuMM AN BbipabOoOTKN 3NEKTPOIHEPTUN U TEMMOINEKTPOCTAHUUN ANa Npon3Boa-
CTBa 31EKTPO- N TEMNSIOBOMW SHEPIUMN.

JocTturaemble aKonormyeckne npemmyLecTesa. YnasnmeaHme MetaHa ¢ nocrnegyowmm
CXXUraHMeM CokpallaeT BblOpOChl 3arpsa3HsoLWLmMX BELWECTB B aTMocdepy. N3BneyeHHbIn me-
TaH U3 YronbHbIX NIAcToB M BbipabOTaHHOIO NPOCTPAHCTBA MOXET ObiTb MCNOMbL30BaH ANs
NPOM3BOACTBA TENIOBOW, ANEKTPUYECKOM SHEPTUN N CO3OaHNSA NPOAYKUNN YIIIEXMMUN.

OKOHOMMYECKME acnekTbl BHeApeHus. BHeapeHne TeXHONOrMm orpaHnYeHo 3Hauu-
TenbHbIMN (PUHAHCOBLIMW 3aTpaTamu. B CBSA3M C 3TMM Ha WwaxTax C HU3KOW MEeTaHOOBUITbHO-
CTbIO M HU3KMM YPOBHEM OMACHOCTU NO METaHy NPMMEHEHNE OAaHHOW TEXHONMOrMM Heleneco-
obpasHo.

MepcnekTuBHasA TexHonorusa 8. FlmaponoceB u rMAPomMynb4YnpoBaHue

YCnoBust 1 orpaHuyeHnss npyuMmeHenna. [laHHaa TeXHONOrns MOXeT NPUMEHATbCA Ha
aTane oTBanoobpasoBaHus nNpu goOblve yrns NoA3eMHbIM, OTKPbITbIM cnocobom n oboratie-
HUW yrns.

OnucaHue TexHonoruu. [ina npeaoTBpaLLeHNss 3p03nMn N CHXKEHUS NbIfIEHNST MOBEPX-
HOCTb OTBanoB (rnaBHbIM 06pa3oM, OTKOCbI) MOryT noaBepraTbCcsa o3eneHeHuto. Hanbonee
3 PEKTMBHBIM CNOCOBOM O3efieHeHMss OTKOCOB OTBAarnoB SBMSIETCA MMAPONOCEB, KOTOPbIN
MOXeT LOMOMHATLCA MyNbYyMpoBaHMEM (rMOapoMyrbyYmBaHue). Takmm obpas3om, gaHHasa Tex-
HOMOrnsl SABMSIETCA BPEMEHHbLIM M YMNPOLLEHHbIM aHanorom Gmonornyeckon pekynbTuBaLnm

261




UTC 37-2017

OTBasnoB, KOTOpas OCYLLECTBNAETCA A0 3aBepLleHns ero 3anonHeHms. OHa He npeanonaraet
BO3BpaLLEHNSA OTKOCOB OTBAsioB B XO3SIMCTBEHHbI 0O0pPOT.

OocTturaemble akonormyeckune npeumyuiectsa. lNpumeHeHne rmMapomynbyYnMpoBaHus
NO3BONSIET B HECKOSBbKO pa3 COKpaTUTb CKOPOCTb MblfieHNs N 3po3um rpyHTa. Cpok Aencteus
NPOTUBO3PO3MOHHBLIX KOMMNEKCOB OObIYHO cocTaBnaeT 3—6 Mec., HO MHOorga MOXeT OOCTU-
ratb 36 mec.

OKOHOMMYECKME acnekTbl BHeApeHud. [pumeHeHne OaHHOM TEXHOMOrMM CBSA3aHO C
perynsapHbIM pacxo4oM AOPOrocTodmMx cmeceri. Hopma pacxofa MynbyYn MOXeT JocTuraTb
1,7-2,8 T/ra, npy4em rno UCTeYeHnn cpoka AencTeums cmecu, Tpebyetca noBTopHasi obpaboT-
Ka MOBEPXHOCTMW.

MepcnekTuBHana TexHonorus 9. TOHKaa O4YUCTKa CTOYHbIX BOA

YCcnoBus U orpaHnyennsa npuMmeHeHnus. [laHHaa TexHOMNorms NpUMeHsaeTca ans OYncT-
KM CTOYHbIX BOA, Npu [oObIYe yrns OTKPbITbIM cNOco60oM, Nog3eMHbIM cnocobomM, a Takke npu
oborawieHnn yrns. [JaHHas TeXHOMNorns npurogHa Ansi OMUCTKM BCEX BUMAOB CTOYHbIX BOA.
[JaHHaa TexXHoNorMa MoXxeT NPUMEHATbLCA Tonbko B aononHeHune K HAT 15 «ba3oBas
OYMCTKA CTOUYHbIX BOAY.

OnucaHve TexHonormv. [laHHas TeXHOMNorMs npegHasHadeHa ang yganeHus U3 cTou-
HbIX BOJ, paCcTBOPEHHbIX BeLlecTB (CynbdaTos, Xnopuaos 1 T. A4.). Ansa peweHna aton 3aga-
41 MOTYT NPUMEHATBLCA CriegyoLme TUMbl YCTaHOBOK:

- YCTaHOBKM MOHHOIO 0OMeHa;

- YCTAHOBKM, OCHOBaHHblE Ha MeMOpPaHHbIX TEXHOMOIUSAX;

- YCTAHOBKW, OCHOBaHHblE Ha MNPOYMX TEXHOMNOrMAX (BOCCTaHOBIEHME, HenTpanuaa-
ums, agcopbums, TepMUYECKNN, SNEKTPUYECKNE METOADI).

XapaKTepuCTMKM AaHHbIX YCTAHOBOK noapobHo onmncaHbl B 2.1.8.2.2 «MeToabl oumncT-
K1 BOAbI».

[ocTuraemble 3KonorMyeckne npeumyuiectsa. [laHHaa TeXHONOrMs NO3BONSAET CHU-
31UTb COAepXaHne pacTBOPEHHbIX BeLlecTB (CynbdaToB, XSIOPUA0B M T. A.) B CTOYHbIX BOAaX.
CpeaHunin ypoBeHb 3aJepXXMBaHWSA PaCTBOPEHHbLIX BELLECTB 0OPaTHOOCMOTUMYECKMMU MEM-
©paHamu gocturaet 97 % — 99 %.

OKOHOMUYECKME acneKkTbl BHeAPEeHNs. HeagocTtaTtkoM TEXHOMOMMIM TOHKOW OYUCTKM BO-
AObl ABNSETCH BbICOKAas CTOMMOCTb UX BHEAPEHUS HA OYUCTHBIX COOPYXKEeHUAX. [aHHbIN Heao-
CTaToK ABNAETCA OCOBEHHO 3HAYMMbIM ONs NPeanpuUATUN YrofibHOW NPOMBbILLSIEHHOCTH, rae
06BbEeMbI CTOYHbIX BOA SABNAOTCA BECbMa 3Ha4uTENbHbIMU. Kpome Toro, B 60MnbLIMHCTBE Chny-
YaeB CTOuYHblE BOAbl, OOpasyowmeca Ha NpeanpuATUAX YrofibHON MPOMBbILLIIEHHOCTU, Xapak-
TEPU3YKTCA OTHOCUTENBHO HU3KMM COAEP)KaHMEM PacCTBOPEHHbLIX BELLECTB, KOTOpoe
He npeBbiwaeT MNOK. B Takmx cnyyasx ocHalleHMe OYNCTHbLIX COOPY>KEHUIN YCTaHOBKaMM TOH-
KOW OYMCTKUN SABNSETCA U3MULLHUM.

MepcnektuBHasa TexHonorusa 10. Cyxue metoabl oboraweHns yrns

YCcnoBus 1 orpaHnyeHuns npuMmeHeHus. [laHHaa TEXHONOMMA MOXET NMPUMEHSTLCA NpuU
oboraLleHun yrns.

Onucanve TexHonormn. [JaHHaa TexHonornsa npegnonaraet NpYMEHEHWe YCTaHOBOK
oborawleHnsa yrna 6e3 npumeHeHus Boabl. K Takum ycTaHOBKamM OTHOCATCS obopyaoBaHue
AN MTHEBMATMYECKOro, MarHUTHOrO M 3NIEKTPOMarHMTHOro oboraweHuns yrns.

MpuHUMn paboTbl yCTaHOBKM NHeBMaTU4Yeckoro oboralleHus yrnsa 3aknoyaeTcs B
pasgerneHnun 4actuy no nNMIoTHOCTU B BOCXOASALLEM MOTOKe Bo3ayxa. Bo Bpems cenapauun
NPOUCXOANT pasfeneHne 4acTuy No 3afaHHOW rpaHuue NNOTHOCTU. YCTaHOoBKa Mo3BonseT
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OTAENATb NYCTYKO MOPOAY W BbICOKO3OSbHbLIA Yrorlb OT HWU3KO30SMbHOrO Yrns. YCTaHOBKM
nHeBMaTmMyeckoro oborawieHms MoryT 6biTb 4OCTAaTOMHO KOMMAKTHBbIMKU, MO3TOMY B NEepCnek-
TMBE OHM MOryT ObiTb YCTAHOBMEHbLI HEMOCPEACTBEHHO Ha pa3pesax unu B WwaxTax. MNoapob-
Hee JaHHasa TexHonornsa onucaHa B nyHkTe 2.3.3.4 «Cyxue metoabl oboralleHns ».

MpuHUMN OEeNcTBUS MarHUTHbBIX U 3NEKTPOMarHUTHbIX cenapaTopoB 3akfiyaeTcs B
NPAMOW 3aBUCUMOCTU MeXAy MarHUTHOW BOCMPUMMYMBOCTBLIO YrOfibHbIX YacTul U CUIMOW
BO34EeNCTBUSA MarHUTHOro Mnons, nog AercTBMEM KOTOPOro NpoUCXoauT pasferieHue YacTtuu.
[aHHasa TexHonorus onucaHa B nyHkTe 2.3.6.3 «MarHuTHoe n anekTpomarHuTHoe oboratle-
HUe».

HocTturaemble 3konormyeckve npemmyuiectsa. [lpyMeHeHMe OaHHOWM TexXHOosorumM B
pernoHax ¢ geduumMToM BOOHbIX PECYPCOB MO3BOSIMT COKPaTUTb NOTpebneHne BOAHbIX pe-
CYpPCOB YrornbHbIMW NPeanpuATUAMU, a TaKKe COKpaTUTb pacxod 3HepropecypcoB Ha ocyLue-
Hue npoaykToB oborawieHnsi. Bo3MOXHOCTb NpUMEHEHUsT JaHHOM TexHonornn ans oborawe-
HWSA YronbHbIX LWamMoB NpuBeaeT K OOMONMHUTESNTbHOMY CHUXKEHUIO HeraTMBHOIO BO3AEeNCTBUSA
Ha OKpYyXaroLLylo cpeny.

OKOHOMMYECKME acnekTbl BHEAPEHUS. TEXHOMOMMA MarHUTHbIX U 3NEKTPOMarHUTHbIX
cenapaTtopoB NpMMeHnMa Ana yrisa KpynHocTbo oT 3—6 Ao 100 mm, Heobxoamma gopaboTka
TexHosormn. lNpumMeHeHne MHHOBALMOHHbBIX YCTAaHOBOK MHEBMAaTUYecKoro oboraweHus yrns
TpebyeT gononHuTeneHon anpobauuu.

MepcnekTuBHaa TexHonorua 11. CenektnBHasa pa3paboTka, cKrnagupoBaHue n
yKnagka B oTBan BCKPbIWHbIX NOpoA

Ycrnosusa n orpaHnyYeHus npumMeHenuns. [laHHas TexXHONorna MoXeT NPUMEHSTbLCH Ha
aTane yTunuMsaumm u CKnagupoBaHWs OTXOLOB MPOM3BOACTBA Mpu JOObIYE YrNs OTKPbITbIM
cnocobom. [laHHas TexHornorms MoxeT ObiTb BHeApeHa TOMbKO Ha HOBbIX NpeanpuaTuax
YroNbHOW NPOMBbILLIIEHHOCTMU.

OnucaHuve TexHonoruu. [laHHas TeXHOMNOrns npeanonaraeT CENEKTUBHYO pa3paboTky,
CcKnagupoBaHue WM yKnagky B OTBasjl BCKPbILWHbLIX MOPO4 C pasfiMyHbIMU arpoOXMMUYEeCKUMNn
CBOMCTBaMMW.

HocTturaemble 3konornyeckme npeumyllectsa. [JaHHad TEXHONOrnms rno3BoOnseT CHU-
31UTb 40 MUHUMYMa PUCKN HApPYLUEHNS YCTOMYMBOCTM OTBASOB, Pa3BUTUS 3PO3NOHHBLIX U MPO-
4MX reoMopdorIorM4ecknX MNPOLIECCOB, KOTOPbIE MOryT MPUBECTU K yTepe XO3SNCTBEHHOW
LEHHOCTW peKyrnbTMBMPOBaHHLIMW OTBanaMu.

OKOHOMMYECKME acnekTbl BHeapeHus. [MpuMeHeHne [OaHHOW TEXHOMNOrM BO3MOXHO
TONbKO Ha HOBbIX YrOfibHbIX pa3pesax, rae ewe He 6binn chopmMmpoBaHbl OTBasbl METOLOM
BafoBOW (HECENEKTMBHOWN) YKNaAKM BCKPbILWHbIX Nopog. Kpome Toro, cenekTMBHoOe n3Breye-
HUEe BCKPbILWHbBIX NOpog TpebyeT CHMXEHWUSA BbICOTbl B3pblBAaeMbIX YCTYMNOB, YTO MOBbIWAET
pacxofbl Ha npoBeaeHne 6ypoB3pbIBHbLIX PaboT.

MepcnekTuBHasa TexHonorusa 12. Ucnonb3oBaHue O0TXOA0B AOObLIYU U
oboraweHus ans NpouM3BoACTBa CTPOUTESNIbHbIX MaTepuanos

YCrnosusa n orpaHnyYeHvss npuMeHeHuns. [laHHas TeXHONorns MoXeT NMPUMEHSTbLCH Ha
aTane yTunusaumm oTxogoB Npou3BoAcTBa nNpu Aobblye yrnst OTKPbITbIM, NOA3EMHbBIM CMOCO-
6om, a Takke npu oboralleHun yrns.

Onucanue TexHonormm. [laHHaa TexXHONorus npegnosiaraetT UCMNofb30BaHME OTXOO0B
Npon3BOACTBa (BCKPbILWHbLIX 1 BMELLALWLMX NOpoA, Nopoa yrneoboralleHus, 30M0LWIakos U
Apyrnx Bmaos otxoados IV 1 V knaccoB onacHOCTW.) AN Npon3BOACTBa CTPOUTENbHbLIX MaTe-
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pnanoB. [laHHaa TexHonorusi onucaHa B NyHkTe 2.2.7.3 «O6palieHme ¢ oTxogamu npomus-
BOACTBaY.

JocTturaemble 3Konornyeckme npeumyliectBa. [1pomns3BoaCTBO CTPOUTENbHLIX MaTe-
puanoB 13 OTXOO0B MPOM3BOACTBA CHUXAET HEraTMBHOE BO3OENCTBME Ha OKPYXKaIOLLYIO cpe-
Ay 3a CYeT KOMMIIEKCHOrO UCMONb30BaHUSA PecypcoB, CokpalaeT o6beM obpa3oBaHMs OTXO-
A0B NpoOn3BOACTBA.

OKOHOMMYECKME acnekTbl BHeapeHusi. MOCKONbKy OTX04bl NPOM3BOLCTBA YrofbHOM
NPOMbILLIIEHHOCTU HE XapaKTepM3ytTCsl TOMOreHHbIM COCTaBOM, M3 HUX MOTYT NPOU3BOAUTb-
Csl CTpouTENbHblE MaTepuarnbl OTHOCUTESNIbHO HM3KOrO KayecTBa, KOTOpble UMEKT OrpaHu-
YeHHY0 06nacTb NPUMEHEHNUS.

MepcnekTtuBHasa TexHonorusa 13. Ucnonb3oBaHue O0TXOA0B [OObLIYM U
oboraweHus yrna ansa npoMsBoacTBa ryMMHOBLIX yAOOpeHU u npenapaTtoB

YCnoBusa N orpaHnyYeHnsa NpuMeHeHus. [aHHast TEXHOMOMMsS MOXET NPUMEHSTbCS Ha
aTane yTunmsaumm oTXo4oB Npon3BOACTBa NpU A06bLIYE YrNsa OTKPbLITbIM, NOA3EMHbIM CMOCO-
bom, a Takke npu oboralleHun yrns.

Onucanue TexHonormn. [laHHaa TeXHONorus npegnoniaraeT UCMNofb30BaHME OTXOO0B
NPOn3BOACTBA (BCKPLILHbBIX M BMELLAOLWMX Nopod, nopoa yrneoboralwieHuns) ans nponsBoa-
CTBa NYMMHOBBLIX yOOOpEHUN 1 npenapaTtoB NyTeM XMMuyeckon nepepaboTtku. [aHHas Tex-
Hosorus npegnoniaraet n3meribyeHne OTX04O0B, LEeHTpUdyrupoBaHme, ocaxaeHue, aKCcTpak-
LUMIO U pag NPOMEXYTOYHbIX 3Tanos.

HocTtunraemble skonornveckne npenmyuiectea. [pomsBoacTso ygobpeHun na oTxogos
NPOU3BOLCTBA CHMXXAET HeraTMBHOE BO3OEWCTBME Ha OKPYXKaloLyk cpedy 3a CYET KOM-
NSIEKCHOro UCMONb30BaHMS PeECYpCcoB, CokpallaeT ob6bem obpa3zoBaHMs OTXOAOB NPOU3BOA-
cTBa.

OKOHOMMYECKME acnekTbl BHeapeHus. 'ymnHoBble yoobpeHus v npenapatbl UMEOT
OorpaHnyeHHy ob6nacTb NPUMEHEHNS, MPU 3TOM OHU MOTYT ObITb 3aMEHEHbI ONpeaeneHHbIMU
BMOAMN MUHEpPasbHbIX U OpraHNYeCcKnX BeLLecTB.

MepcnekTtuBHasa TexHonorus 14. NepepaboTka yrosibHbIX WamMoB

Ycnosus n orpaHnyYeHus npuMeHeHuns. [laHHas TEeXHONOrnsa MOXeT MPUMEHSTLCS Ha
oboratutenbHbIX (pabpukax Ha aTane yTunusaumm oTX040B NpousBoacTBa. [JaHHas TEXHO-
nornsa MOXeT MPUMEHATLCA Ha yrneoboraTtuTenbHbiX abpukax npyv HanmMyuum CBOOOAHbLIX
nnowaaen n pasBuTbIX CUCTEM BOOOCHAOXEHMS 1 BOAOOTBEAEHMS.

OnucaHve TexHonoruun. [laHHas TexHonorusa npegnonaraet gns oboraweHns yronb-
HbIX LWIaMOB MPUMEHATb METO Macli iHOM arfiomepaunn, OCHOBaHHbLIM Ha pPasfM4yHOM CMa-
YMBAHWUWN YrONbHbIX U MOPOAHbLIX YacTUL, MacrnsHbLIMU peareHTaMn B BOAHOW cpefe. [aHHas
TexHonorus nogpobHo onucaHa B nyHkTe 2.3.6.2 «MacnsHasa arnomepaums (rpaHynauus)».

JocTuraemble 3KoNorMyeckme npeumMyllectsa. MasneyeHune pakumn yrns ms yronb-
HbIX LUIIaMOB COKpallaeT noTepu nosie3HoOro Mckonaemoro npu aobbide yrns, cnocobecTeyeT
CHMXeHUI0 06bemoB 0b6pa3oBaHMs OTXOA0B NPOM3BOACTBA, a TakKe CHMKEHMUIO 3arpsi3HEHNS
OKpy>KatoLLen cpeabl.

OKOHOMMYECKME acnekTbl BHeApeHus. K HegocTaTkam AaHHOW TEXHOMOrMM OTHOCUTCSA
AOpOroBM3Ha CBA3ytoLLEero peareHta. [1ns MaccoBoro BHeAPEHUA AaHHOW TEXHOMOMMU Heo6-
xoguma ee gopaboTka, npegnonararLLlas CHUXeHWe pacxoga macna.

MepcnektuBHaa TexHonorua 15. MNpepaBaputenbHasas o6paboTka pa3meljaemMbix
oTxoaoB (06e3BOXMBaHMe, CyLUKa)
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YcnoBus 1 orpaHn4eHns npumMeHenus. [laHHas TeEXHONOrNsa MoXeT NPUMEHATHCS:

- Ha 3Tane yTunmMsaumm OTXo40B NpPon3BOoACTBa Npu oboraweHun yrna (4ns ytunmsa-
uuKn Nynbnbl, opMmpytoLLencs B npolecce oboralieHms yrns);

- Ha 9Tane OYUCTKM CTOMHbIX BOA Mpu O0ObIYE Yriis OTKPbITbIM M NOA3EMHbIM CMOCO-
6oMm, a Takke npu oboralwleHnn yrna (ana yTunusauum ocagka [unal, dhopmupyrowerocs Ha
OYUCTHBIX COOPYXKEHUSIX).

OnucaHve TexHonormn. [aHHaa TexHonornsa nogpasymeBaeT npeasaputenbHoe
06e3BoOXUBaHME OTXOAOB NPOU3BOACTBA M OCaZKa C OYUCTHLIX COOPYXXEHUW ANs nocrneayto-
len ytunusaumm (nytem nepepaboTku, 3aknagkm B BblpaboTaHHOE NPOCTPAHCTBO MW pas-
MeLleHna B oTBanax, UnoBbix kapTax). [Ana o6e3BOXMBaHUA MOTyT NMPUMEHATLCS creayto-
Lne cpeacTea:

- pamHble unbTp-Npeccs;

- 0Cafo4yHble LeHTPUdYrn N rmapoLMKITIOHbI.

[aHHaa TexHonorms nogpobHo onucaHa B nyHkTe 2.3.11.3.1 «YTunusaumsi XBoCTOB
oborawieHnsa». OnNsg fganbHENWero CHWXEHUS BRaXHOCTU OOEe3BOXEHHbIX OTXOOO0B MOryT
NPUMEHSATBLCA CYLUUIbHbIE YCTAHOBKK (CM. 2.3.7).

JocTturaemble akonornyeckue npemmyliectsa. lNpuMmeHeHne TEXHONOMMN CHUXaeT Mo-
TpebneHne BOAHbIX PECYPCOB 3a CYET BKIMNOYEHMS M3BIEYEHHOW NpU OCyLLEHUN BoAbl B 060-
pPOTHOE BOOOCHabXeHue, cokpallaeT obbembl OTXOAOB MPOM3BOACTBA, a Takke Heobxoau-
My nfowaab 3eMenb AN pasMeLLeHMs OTXOAOB, CHMXaeT o0bem obpas3oBaHusa 3arpsis-
HEHHbIX CTOYHbIX BOA, B pe3ynbTaTte AeATeNbHOCTM NpeanpuaTuS.

OKOHOMMYECKME acnekTbl BHeApeHus. NpumeHeHne AaHHOW TEXHONOMMN OrpaHN4YeHo
Heo6Xo04MMOCTbI0 MOAEPHU3NPOBATL NPOM3BOACTBEHHbIE MOLLHOCTU NPeanpUsTUS.

MepcnekTtuBHaa TexHonoruna 16. O6e3BoXxnBaHmMe ocagka, oopasyroierocs B
npouecce O4YUCTKU CTOYHbIX BOA

YCnoBus 1 orpaHnyeHnsa npuMeHeHus. [JaHHaa TEXHOMNOrMs MOXeT NPUMEHATLCA AN
yTUNn3aumMm OTXO0O0B OYMCTKM CTOYHbIX BOA Npw O0Oblve yris OTKPbITbIM cnocobom, noa-
3eMHbIM cnocobom, a Takke npu oboraweHun yrnd. [JaHHaa TexXHONorns MoxeT ObiTb Npu-
MeHMMa aNns NIObIX OYNCTHBIX COOPYKEHUMN.

OnucaHue TexHonormu. [laHHass TexHomnorus npegnonaraetr ob6e3BoXxunBaHMe ocagka
€CTECTBEHHbIM NyTeM OBYyCTpOMCTBA WMNOBbIX MOLWAA0K, MEeXaHU4YeCcKoro ob6e3BOXMBaHUS.
B oononHeHune K 3TMM npoueccam MOXeT NPUMEHATLCA TepMuyeckoe obe3BoXnBaHme ocag-
kKa. Mnosble nnowagku npeactaBndaAwT cobor obBanoBaHHble CMNaHMPOBAHHBIE YYaCTKU
3emnun, nogobHble xBocToxpaHunuuwam (cm. 2.3.11.3.2), Ha koTopble cbpacbiBaeTCa Cbipon
ocagok. MexaHnyeckoe 06e3BOXMBaHWE NpeanonaraeT UCNoNb30BaHNE LEeHTPUMYr, Bakyym-
unbTpoB 1 unbTp-npeccos (cMm. 2.3.7). Tepmuyeckoe obe3BoXnBaHWe npegnonaraet nc-
nonb3oBaHWe CyLunmnok (cm. 2.3.7).

HocTturaemble akonornveckme npemmyuiectsa. OTcTamBaHne ocagka Ha WUMNoBbIX NIo-
LaaKax no3BonseT CHU3UTb ero BrakHocTb ¢ 90 % — 99,5 % go 75 % — 80 % ¢ cooTBeT-
CTBYIOLLMM CHWXEHUeM Macchbl 1 06bema oTxoaoB. LleHTpudyrnpoBaHne no3BonsieT CHU3UTb
ero BNaXHocTb o 65 % — 75 %, dunbtp-npeccoBaHne — o 70 % — 75 %, Tepmuyeckas
cylwika paHee 06e3BOXeHHOro ocagka — o 40 % [51].

OKOHOMMYECKME acnekTbl BHeApeHus. MNMprMMeHeHne AaHHOW TEXHONOMMN OrpaHN4YeHo
HeobXo4MMOCTbI0 MOAEPHU3NPOBATL NPOU3BOACTBEHHbIE MOLLHOCTU NPeanpusaTums.
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MepcnekTtuBHaa TexHonorusa 17. U3BnevyeHne LeHHbIX KOMNOHEHTOB U3 YINA U
oTxoaoB oboraweHus

YCnoBust U orpaHNY4eHnss NpUMeEHeHus. [laHHas TEeXHOMOrmsa MOXET NPUMEHATLCA Ha
aTane yTunusaumm oTxogoB NpousBoacTBa nNpu fobblye yrnst OTKPbITbIM, NOA3EMHbBIM CMOCO-
6om, a Takke npu oboralleHun yrns.

Onucanue TexHonormun. [laHHas TexHonornsa npegycmaTpuBaeT U3BMeYeHue nonyT-
HbIX LLEHHbIX KOMMOHEHTOB U3 YrNsa U OTX040B oboraweHus (Hanpumep, rannus, repMmaHus,
BaHagus, Boribdpama, HNobUs, TUTaHa, LMPKOHUSA U HEKOTOPbIX APYruX).

HocTturaemble akonornyeckne npemmyliectea. NpuMeHeHne TeXHONOMMN HanpasneHo
Ha KOMMMEKCHOE UCMOoNb30BaHMe NPUPOOHbBIX PECYPCOB, YTO CNOCOOCTBYET CHMXEHUIO Hera-
TMBHOrO BO3AENCTBUS Ha OKPYXKalOLLYO cpefy, a Takke CoKpalleHuto o6bemoB ob6pasoBaHus
OTXOO0B NPOU3BOACTBA.

OKOHOMMYECKMe acnekTbl BHeapeHns. OTHOCUTENbHO HEBLICOKOE COAEP)KaHME LeH-
HbIX KOMMOHEHTOB B Yrisax U oTxodax oboraiieHuns. NpumeHeHne gaHHOW TEXHOMOorMm orpa-
HUYEHO HEOBXOAMMOCTBIO COBEPLUEHCTBOBAHUA M CO3L4aHUSA HOBbIX TEXHOMOMMYECKMX CXEM
oboralleHnsa N n3BnNeYeHns LEHHbIX 3NIEMEHTOB, a TakKe AOPOroBU3HON NPUMEHSEMbIX Me-
ToaoB. Kpome Toro, co3gaHune LEHHbIX KOMMNOHEHTOB M3 YINs NpUBEAET K AOMNONHUTENBHOMY
HeraTMBHOMY BO3AEMCTBUIO Ha OKPYXXatoLLyo cpeay.

MepcnektuBHasa TexHonorusa 18. Mukpobuonornyeckas pekynbTuBauus
HapyLeHHbIX 3eMefb

YCnoBust U orpaHn4yeHnsa npumMmeHeHns. [laHHas TEXHONOrnsa MOXeT NPUMEHATLCA Mo-
CIne OKOHYaHMA UCNONb30BaHUSA 3eMenb AJ1i OCHOBHOW OeATENbHOCTWU, CBA3aHHOW ¢ O0ObI-
4yen n/vnn oboraweHnem yrns.

Onucanue TexHonornu. [laHHas TexHonorna npegycmatpmsaeT o6paboTKy NoBEpPXHO-
cTn oTtBana H6akTepuanbHbIM NpenapaTtom C NocrnenywlwmnMm ee 3aceMBaHMEM TPaBAHUCTON
PacTUTENbHOCTbBIO, YTO MO3BONSET YCKOPUTL dOpMMpoBaHME NoyBbl. [NoBbiweHne addekTa
OT pekynbTuBaumm (pocT pmMTOMaCChbl M YUCNIEHHOCTM MUKPOMIOpbl) BO3MOXHO 3a CYeT
HaHEeCeHUs Ha NMOBEPXHOCTb MCTOYHMKOB OrpaHNYEeCcKoro BeLecTBa (ONUKoK UM HaBo3a), a
TakKe 3a CHeT HaHeCeHUs NNOAOPOHOrO Crosi MOYBbI.

OocTturaemble akonornyeckme npevmyuiectsa. [JaHHas TEXHOMNOrns NO3BOSSET YCKO-
pUTb NPOLECC BOCCTAHOBMEHMS NNOAOPOANSA U XO3ANCTBEHHOW LEHHOCTWU 3eMenb Mpu Co-
KpalleHun 3aTpaT Ha NpoBeAeHME peKynbTuBaUuKN. TeXHONOrmsa No3BongeT 3aHOBO MUCMNOSb-
30BaTb paHee n3bATble Ans Ao0bIUM Yyrnsa y4acTKM 3eMnun Ans CENbCKOXO3SIMCTBEHHbIX UMK
WHbIX BUOOB AEATENbHOCTU. [laHHaa TeXHOMNOrMsA NPensaTCTByeT Sp0O3nKM NoYBbl Nocne atana
TEXHUYECKON PEKYNbTUBALMM U CHUXKAET MblfieHne.

OKOHOMMYECKME acnekTbl BHeApeHUs. NpuMeHeHne OaHHOW TEXHOMOrMMU OrpaHNUYeHo
HeobXoaMMOCTbIO 3HauYUTENbHbLIX 3aTpaT Ha npuobpeTeHne GakTepuanbHOro npenapara u
006paboTKy NOBEPXHOCTKN OTBana.

3aKnunTesibHble NONIOXEeHUsA U pekoMmeHgaumnun

CnpasoyHuk HOT paspabotaH B cooTBeTCTBMM C [Mo3TanHbIM rpadpukom co3gaHuns B
2015-2017 r. cnpaBOYHUKOB HaUNy4yLINX OOCTYMHbLIX TEXHOMOMNW, YTBEPXKAEHHbLIM pacnops-
XeHueM [Mpasutensctea oT 31.10.2014 Ne 2178-p.

Ona paspabotkm cnpaBovHmka HOT Obina cdopmumpoBaHa TexHuYeckasi paboyas
rpynna «[o6bi4a n oboraweHne yrnax» (TPIC 37), coctaB KOTOpOKW yTBEPXAEH Npuka3om Poc-
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ctaHgapta ot 29.06.2016 Ne 811 «O co3gaHumn TexHu4yeckon paboden rpynnbl «[Jobblya u
oboraLieHune yrns».

OxkoHyaTtenbHbI coctaB TPIM 37 «[dobbl4ya n oboraweHne yrnsay Obin yTBepXaeH npo-
TOKOSIOM COBeLlaHus nod npencenatensCcTtBOM 3amecTutens MmHucTpa npomMbILLIIEHHOCTU U
Toproenu Poccuinckon ®epepaunmn B.C. OcbmakoBa oT 18 mas 2017 roga Ne 24-OB/12.

damunusa, nmsa, oT4ecTBo OpraHunsauyus

1 |batyruHa Jllo6oBb HukonaesHa MuHaHepro Poccum

2 Bensk Banepm[/] J'IeOHI/I,EI,OBI/It-I POCTeXHa,D,:BOp, YI'IpaBJ'IeHl/Ie no Haa30-
py B YrofibHOW NPOMbILLSIEHHOCTH

3 |bparvH EBreHnn Brnagnmmposuny 000 «YMMK-XonamHr»

4 |BaptaHoB AnekcaHap 3apavpoBuy UIMKOH PAH

5 [puropbes AnekcaHap BnagumunpoBuy  |atio «MNEM»

6 [puHues Butanun Bnagnmmposuy ®BY «Kemeposckuit LICM»

7 OBuHAHMHA Onbra BuktopoBHa AO «HUW ATmocdepar

8 |fosranno Makcum Banepbesuy AO «CY23K»

9 |AbiraH Muxaun Muxannosuy OBy «POA MuHaHepro Poccumn»
10 EpemuH Bacunuin AnekcaHapoBuy ®BY «Kemeposckuit LICM»

11 PKapukos Uropb PegopoBuy UMKOH PAH

12 WxwHenn OTtapu N'eopruesmny HHL, M - O um. CKOYMHCKOTO
13 [KasakoB Anekcen Cepreesuy dBIY «BUMC»

14 [KannyHos [asug PagnoHoBu4 UMKOH PAH

15 [KoanoB Bagum AHatonbesuny FNaBHbLINA TEXHOMNOr

16 KoHes Anekcen Bukroposmy ®rBY «POA» MuHaHepro Poccum

17 KoctpomutuH AHgpen Butanbesuy AO XK «CIC-Yronby

18 [KywHup KoHcTaHTMH AkoBnesuny 000 «CIK»

19 [llaBpuHeHko AHaTonuii AdoHackeBUY | \MKOH PAH

20 lebenes AnekcaHap NeTpoBuy MuHRpomTOopr Poccun
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Ne
n/n

damunnusa, nma, oT4ecTBO

OpraHunsauyus

21

JintBuHoB AnekcaHap PomaHoBny

MockoBckoe npeacTaBUTENBCTBO
Mpynnbl komnanuin (OO0 "BocTt3KO",

22

Jlo6aHoBa [QuHa MapcoBHa

OAO «YronbHas komnaHusa «CeBepHbIn
Kysbaccy

23

MakapoB Anekcangp AnekcaHapoBuy

3AO SKAT

24

MakapoB AnekcaHap ViBaHoBMY

00O «EBpasXonaunHry

25

MakeeHko NaBen Anekceesuy

OO0 «YIMK-XonguHr»

26

ManuHHukosa Onbra HukonaesHa

NIMKOH PAH

27

MapTbIHYyWKNH EBreHnn AnekcaHgposuy

00O «A3oT ManHuHr Cepsuc»

28

MewankuHa TaTtbsaHa VIBaHOBHa

®BI'Y «BUMC»

29

Muxanbuesny Bnagumup Buktoposuy

000 «XK KOH3C»

30

MypaTtoB EBreHun Bnagncnasosuy

MuHMCTEPCTBO NPOMbILLFIEHHOCTU U
Toprosnu Poccunckon enepaunm

31

Hosak Bagum Uropesuny

000 «KopananHa NHXUHUPUH»

32

OnaHaceHko Cepren Hukonaesmy

000 «KAPAKAH MHBECT»

33

MaBnos Muxaunn AnekcaHgposud

drey «P3A» MunaHepro Poccum

34

Mepdunbes EBreHnin EBreHbeBnY

000 «NHOKA-KOHCANTUHM

35

MeTpoB MBaH Bacunbesuny

HIM «TexHonornyeckas nnatgopma
TBEPAbIX NOSE€3HbIX MCKONAEMbIX»

36

Pynakos EBreHnn Hukonaesmy

AHO «UTMEM»

37

CamapueB Muxaun INpuropbeBumy

000 «XK «KOH3C»

38

Ckok Uropb AnekcaHapoBumy

AHO «UTMEM»

39

CmunpHoB Muxann NeBaHoBuY

HHLL I'TT - T4 »im. CKOYMHCKOrO

40

Cobonb AmuTtpun Buktoposuny

000 «YI'MK-XonguHr»

41

CtenuyeHko TaTbsAAHa AnekcaHgpoBHa

OAO «Kysbaccpaspesyronb»

42

Teepaos AHgpen AnekcaHapoBsuy

000 «IEEC»

43

TowesB Omutpun AHaTtonbeBmy

dryrn «BHAN CMT»
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a/n damunnusa, nma, oT4ecTBO OpraHunsauyus

44 TpeTbsikoBa MapuHa ButanbesHa MuHaHepro Poccun

45 [TpowieHkoB NBaH Onerosu4 MuHMCTEPCTBO NPOMBILLIIEHHOCTU U

Toprosnu Poccuinckon enepauinm
46 YmaxaHoB Maromen-Canam VnbscoBuy ®IBY «P3A» MuHaHepro Poccun

47 YTrnH VBan NeaHosny HHLL I - U, uM. CKOYMHCKOTO
48 |®epaw AHatonui BnagmmmupoBuy UMKOH PAH
49 XaputoHoB AnekcaHap Anekceesuy PocTtexHansop, YnpasneHue no Haa3o-

PV B YIONbHOW NPOMbILLIIEHHOCTH

50 XogopoBu4y KoHCTaHTMH KOHCTaHTUHO-

BUY
51 YepHblweBa EneHa HukonaesHa

MwuHnpupoab!

OO0 «KopananHa NHXUHUPUH»

52 |lWa6bnosckuin Buktop 3eHycoBuy 000 «YK Meuen-MaitHnHr

53 [Watunos Omutpun AnekcaHaposuy «FOxHbI Ky3Baccy

My6nuyHoe obeyxaeHne cnpasodHvka HOT npoxoamno ¢ 01 ceHTsbpsa 2017 roga no
01 okta6ps 2017 roga.

JkcnepTtrsa npoekta cnpasoyHuka HAT 6bina nposegeHa NPoMUbHBIM TEXHUYECKUM
KomuTeToM no ctaHgapTtudaumm TK 113 «Hauny4wwime gocTynHble TEXHOMOMNY .

B uenax cbopa mHdopmaumMm 0 NPUMEHSIEMbIX Ha NPeanpuUATUAX YroribHOW OTpacnuv
TEXHOMOrM4yeckux npoueccax, obopyaoBaHUN, UCTOYHUKAX 3arpsi3HEHUS OKpyXaroLwlen cpe-
Abl, TEXHOMOIMYECKNX, TEXHUYECKUX N OPraHn3aumMOHHbIX MEPONPUATUAX, HAanNpaBNeHHbIX Ha
CHWXKEHMEe HeraTMBHOIO BO3AENCTBUS Ha OKpYXalLlyl cpeay, MoBblleHne 3Heproaddek-
TMBHOCTU N pecypcocbepexeHunsi, Oblna NogroToBMEHA M HanpasreHa B agpec BCex KPYnHbIX
XOSIAVHIOB, OCYLLECTBASIOLWNX AEATENbHOCTb B cdhepe ropHogobbiBatoLen NpoMbILLIIEHHO-
CTW 1 nonagarLwmx nog obnactb pacnpocTpaHeHus AaHHOro cnpasoyHuka HAOT, yHuduum-
poBaHHas aHkeTa. Bcero Obo nony4eHO 54 3anOSfiHEHHbIX aHKeTbl OT NpeanpuUATUN.
Mo pesynbTaTaM aHKETUPOBAHUA OXBadeHbl MpeanpuAaTMs  CyMMapHOW  MOLLHOCTbIO
200 mnH T yrns no gobeide n 77 MnH T no oboralleHuto.

B kauyecTBe OCHOBbI 4nsi (hopMMpoBaHusa aHkeT ucnonb3oBanca NHCT 23—2014 (yTs..
npvkasom PocctaHaapta oT 30.12.2014 Ne 9-MHCT) #). Ceeaenws, nonyyeHHble B peaynb-
TaTe aHKeTUPOBaHUSA, ObINM UCMONb30BaHbl Npy pa3paboTke HacToswero cnpaBoyHuka HOT.
Pasgenbl HacTosiwero crnpaBovHWKa Oblnyv COCTaBreHbl B COOTBETCTBUM CO CreayroLwumu
AOKYMEHTaMM:

-OCT P 56828.1—2015 [86];

23 OCT 56828.13—2016, BBeaeHHbI B3ameH [MHCT 23—2014 6bin yTBEPXKAEH
25 okTs6psa 2016 roga, T.e. yke Ha atane nonyyYeHns n o6paboTkm aHKeT OT NpeanpUATUIA.
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- TOCT P 56828.8—2015 [87];

-[OCT P 56828.11—2015 [88];

- [OCT P 56828.13—2016 [2];

-[OCT P 56828.14—2016 [1];

- [OCT P 56828.15—2016 [3].

CnpaBoyHnk HOT nogrotoBneH Takke ¢ y4eTOM MaTepuanoB MeXoTpacneBoro («ro-
pusoHTaneHoro») UTC 16—2016 «[opHoaobbiBatowas npombiwneHHocTb. Obwme npouec-
Cbl N METOAbI», KOTOpbIN BbIN paspaboTaH u yTBepxaeH B 2016 r. [82], cnpaBoyHuka EBpo-
nenckoro coto3da no HOT B cdepe obpalleHns ¢ oTxogamn U NyctbiMM NOPOgaMmn ropHOLO0-
6biBatolert npomblwneHHocTn (Management of Tailings and Waste-Rock in Mining Activities
[89]) n npoekTa cnpaso4vHuka EBponerickoro coto3a no HOT B chepe obpawieHus ¢ otxoaa-
MU ropHogo6bIBatowmx nponssoacts (Management of Waste from the Extractive Industries).

PekomeHayeTca npogomkats AanbHenwwyo paboTy B creayoLwmx HanpaBneHusx:

- cOOp 1 yTOYHEHME OaHHbIX O KanuTasnbHbIX U SKCMyaTaunoHHbIX 3aTpaTtax, CBA3aH-
HbIX ¢ ocBoeHneM HIT 1 nepcnekTUBHbIX TEXHOMNOMUHN;

- cOOp AaHHbIX O TEXHUYECKNX N SKOHOMUYECKMX NapameTpax TEXHOMOMMN, CBA3AHHbIX
¢ obecneyeHneM oxpaHbl Tpyada Ha NPeanpuUATUAX YrofibHOW NPOMBbILLIIEHHOCTMW.
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MpunoxeHue A

(cnpaBoYHOe)

Koabl OKB3 n OKIM, cooTBeTCcTBYIOLWME O6MAacTU NPpUMEHEeHUsA
HacTosiwero cnpaBoyHuka HOT

Tabnuuya A.1 — Kogbl OKB3[] 1 OKIM[A, cooTBeTCTBYOWME 06NacTn npuMeHeHus

HacToswero cnpaBsovHnka HOT

Koa v HanmeHoBaHue npoaykuum no OKMA 2

Koag OKB3M 2 n HaumeHoBaHue
BUOa OeATEeNnbHOCTU

05 Yronb

05.1 Yronb

05.10 Yronb

05.10.1 Yronb

05.10.10 Yronb

05.10.10.110 AHTpauut

05.10.10.120 Yronb KOKCytLLMNCS

05.10.10.121 Yronb Kokcytowmmnca mapkm KO —
ra3oBbl XXUPHbIA OTOLLEHHbIN

05.10.10.122 Yronb Kokcyrowmnnca mapku MHK —
ra3oBbI XXUPHbIN

05.10.10.123 Yronb Kokcyrowuncs mapkm XK —
XUPHbIN

05.10.10.124 Yronb Kokcyowmmnca mapkm KK —
KOKCOBbIN XXUPHbIN

05.10.10.125 Yronb Kokcyowmmca mapkm K —
KOKCOBBbIW

05.10.10.126 Yronb Kokcyrowmnnca mapkm KO —
KOKCOBbI/ OTOLLEHHbIN

05.10.10.127 Yronb Kokcyrowmnnca mapkm KC —
KOKCOBBbIN criabocnekaroLwmmncs

05.10.10.128 Yronb Kokcytowmnca mapkn OC —
OTOLLEHHbIN CNeKalLnncs

05.10.10.130 Yronb, 3a UCKITIOYEHNEM aHTpaLn-
Ta, Yrns KOKcytowerocs v yrns dyporo
05.10.10.131 Yronb mapku [ — onuHHonNnameH-
HbIN

05.10.10.132 Yronb mapkn A" — gnuHHonna-
MEHHbIN ra3oBbIN

05.10.10.133 Yronb mapku [ — ra3osbin
05.10.10.134 Yronb mapkn KCH — kokcoBbIV
cnabocnekarLwminca HU3KoMeTaMopPM30BaHHbIN
05.10.10.135 Yronb mapkn TC — TOWMN cneka-
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05 [Jobbiva yrnsa

OTa rpynnmMpoBKa BKIIKOYaEeT:

- Aobblvy TBEPAOro MUHEPAribHOro Ton-
nuBa Nog3eMHbIM UM OTKPbITbIM CMo-
cobom n Bnapbl pabot (Hanpumep, rpa-
HYIMPOBaHNE, OYNCTKY, MPECCOBKY U
npo4ne onepauuu, Heobxoanmble ans
nepeBo3kn [OObIBAEMOrO Chipbs U T. A.)
ANS NonyYeHnst NPoayKUMK, NPUrogHON
anga cbbitTa

05.1 Jobblva n oborawieHue yrmns v aH-
TpauuTta

05.10 [Job6biva n oboraweHne yrnsa v aH-
TpauuTa

OTa rpynnMpoBKa BKITHOYAET:

- 0oObIvy yrnsa: gobblvy NoA3EMHbBIM Un
OTKPbITbIM CNOCOOOM;

- oboralleHue, knaccugukaumo, rpoxo-
YeHue, N3MernbYeHne, NpeccoBaHne

W T. 4. yrnsa gns ynyyweHus ero kave-
cTBa, obreryeHns NnepeBo3kn Unm xpa-
HEeHus

OTa rpynnMpoBKa TakKe BKOYaET:

- U3BNEYEHNEe KaMEHHOrO Yyrnsi U3 OTBa-
nos

05.10.1 Jo6bi4a yrna n aHTpauuta
05.10.11 [Jo6blya aHTpaumTa OTKPbITbIM
cnocobom

05.10.12 [Jobbiva Kokcytowerocs yrns
OTKPbITbIM CNocobom

05.10.13 [Jo6blva yrns, 3a UCKITHOYEHU-
eM aHTpauuTa, Yrns KOKCYHLWerocs u
yrnsa 6yporo, OTKpbITbIM CNOCO60M
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lNpodomkeHue mabnuubi A.1

Koa v HanmeHoBaHue npoaykuum no OKMA 2

Kog OKB3[ 2 n HanmeHoBaHue
BUAA AeATENbHOCTU

owmmnca

05.10.10.136 Yronb mapkn CC — cnabocnekato-
L MNCSA

05.10.10.137 Yronb mapkn T — TOoLWMI
05.10.10.140 Yronb n aHTpauuT oborallieHHble
05.10.10.141 AHTpauunT oboraleHHbIN
05.10.10.142 Yronb KOKcyoLwmmncs oboralleHHbIn
05.10.10.143 Yronb oboralyeHHbIN, 3a UCKNYe-
HWEeM aHTpauuTa, yrns KOKCylLerocsa n yrns oy-
poro (nurauTa)

05.2 Yronb 6ypbIn (MUrHUT)

05.20 Yronb BypbIn (MUrHUT)

05.20.1 Yronb 6ypbiv (FIUrHUT)

05.20.10 Yronb 6ypbiv (FIUrHUT)

05.20.10.110 Yronb 6ypbii pAooBON (NIUFHKUT)
05.20.10.120 Yronb 6ypbii oboraweHHbIn (fur-
HUT)

05.20.10.130 KoHueHTpaT 6yporo yrns (nurHuta)

09 Ycnyrmn B obnactn gobbl4m nonesHbIX nckona-
eMblX (3a UCKITIOYEHNEM HEKOTOPBIX BUAOB Aes-
TENbHOCTK)

09.9 Ycnyrm B ropHogo0ObIBatOLLEM NPON3BOLCTBE
npouve

09.90 Ycnyrmn B ropHogo0bbIBatoLLEM NPOM3BOA-
CTBe npo4ve

09.90.1 Ycnyru B ropHOog06bIBatoLLEM NPOUN3BOA-

05.10.14 [Jo6blya aHTpaumMTa noa3em-
HbIM cnocobom

05.10.15 [Jobblya KOKCyloLLerocs yrns
noA3eMHbIM crnocobom

05.10.16 [Job6blva yrns, 3a UcknoveHu-
eM aHTpaLmTa, Yrns KOKCyoLerocs u
yrns 6yporo, nog3eMHbIM CNocobom
05.10.2 O6orauieHue yrns

05.10.21 O6oralieHne aHTpauuTa
05.10.22 OboraLeHne KoKcyroLerocs
yrng

05.10.23 OboraLleHue yrns, KpoMe aH-
TpauuTa, yrns Kokcyrouwerocs u yrns oy-
poro

05.2 [o6blva n oboraweHne byporo yr-
nga (nMrHnTa)

05.20 Job6biva n oboraweHne byporo
yrns (NMMrHuTa)

OTa rpynnMpoBKa BKIIHOYaEeT:

- fobbluy Byporo yrns (nurHuTa) noa-
3€MHbIM U OTKPbITbIM Cnocobom,
BKMOYasa Jobbivy NyTem NnaBreHus;

- MPOMbIBKY, NPOCYLLKY, ApObneHue,
npeccoBKy Byporo yrna (nurHuta) ans
ynydleHus ka4yecTBa, obneryeHns ne-
PEBO3KN UIN XpPaHEHUS

05.20.1 Jo6biya 6yporo yrns (MramTa)
05.20.11 [Jo6blya 6yporo yrns (nMrHuta)
OTKPbITbIM CNOCOBOM

05.20.12 [o6biva 6yporo yrnsa (nuraura)
NOA3eMHbIM COCO6OM

05.20.2 O6orawieHne 6yporo yrns (nur-
HUTa)

09.90 lNpepocTaBneHwe ycnyr B Apyrux
obnacTax gobblum NonesHbIX nckonae-
MbIX (32 UCKINIOYEHNEM HEKOTOPbLIX BU-
A0B 0eATenbHOCTH)

OTa rpynnmMpoBKa BKIHOYaEeT:

- NpegocTaBneHne BcrnomoraTenbHbIX
yCrnyr 3a Bo3HarpaxgeHue unm Ha goro-
BOPHOWN OCHOBE AJ151 rOpHOA00ObLIBAOLLNX
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OkoHyaHue mabnuuybi A.1

UTC 37-2017

Koa n HanmeHoBaHme npoaykunmn no OKIML 2

Koag OKB3M 2 n HaumeHoBaHue
BMOa OesTenbHOCTH

CTBe npouve

OTa rpynnupoBKa BKIIOYaeT:

- TEXHMYECKMe yCcnyru 3a Bo3HarpaxaeHve nnu Ha
KOHTPaKTHOW OCHOBE, HeobxoauMble Ans ropHO-
AobbiBatoLLero Npon3BoOACTBa, kKnaccuguumpye-
Moro B pasgenax 05, 07 n 08, TakMe Kak oTKaudka
LaxT

09.90.11 Ycnyru B ropHogo6bIBaoLEM Npouns-
BOACTBE npoyve

09.90.19 Ycnyrm B ropHogo6bIBatOLLEM NPOU3-
BOACTBE, He BKIMOYEHHbIE B Apyrue rpynnmpoBKu
Buabl npoaykumm 09.90.11.110 (ycnyrm no oTkay-
ke waxT), 09.90.11.120 (ycnyrm no CTpyKTypHO-
NMONCKOBOMY BYpEeHUI0, CBA3aHHbIE C TOPHbLIM
npombicsiom), 09.90.11.130 (ycnyru reonoropas-
BeJOYHble, CBA3aHHbIE TOPHbLIM NPOMbICIIOM)

He BXoOAT B 06nacTb NPpMMEHEHNST HAaCTOSALWEro
cnpaBoyHuka HOT

npeanpuaTtun, cm. 05, 07 n 08;

- YCNyru No ApeHaxy n oTKaunBaHuIo
BOAbl HAcOCaMu 3a BO3HarpaxxaeHue
NN Ha JOroBOPHOW OCHOBE;

Buabl oeatenbHOCTU «ycnyrn no pas-
BeaKe, HanpmMMmep TpaauLUNOHHbIE METO-
Abl pa3Benkun, Takue Kak B3satne obpas-
LOB FPYHTa 1 NpoBeAeHne reonornye-
CKMX U3bICKaHMI Ha Npegnoriaraemblx
y4yacTkax OypeHusi» n «npobHoe bype-
HUE CKBaXXMH N NMOUCKOBO-pa3BeaoOYHOE
OypeHune» He BxoaaT B ob6nacTtb npume-
HeHus HacTosLero cnpaBovHnka HOT
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MpunoxeHue b
(obsizaTenbHoe)

lNMepeyeHb MapKepHbIX BeLlecTB

Tabnuuya b.1 — lNepeyeHb MapkepHbIX BELLECTB

BospgencTtBue

MapkepHble BelllecTBa/nokasaTenu

No6biya yrns nog3eMHbIM cnoco6om

Bbi6pochl 3arpsasHaoLWwmx
BellecTB B aTMocepy

MbINb HeopraHnyeckas

C6pocbl CTOYHBbIX BO,

B3BeLleHHble BellecTBa

HedTb 1 HedpTenpoaykThI

Keneso

KucnoTtHocTtb Boab! (pH)

[o6blya yrnsa oTKpbITbIM COco6om

BbI6pochl 3arpA3HaoLWmnX
BeLlecTB B aTMocepy

MbINb HEeOpraHnyeckas

C6pocbl CTOYHBbIX BO,

B3BelleHHble BellecTBa

HedTb 1 HedpTenpoaykThl

XKeneso

KucnoTtHocTb Boabl (pH)

O6oralueHue yrns

BbI6pocChl 3arpA3HaoLWmnx
BeLLleCTB B aTMocepy

Mbinb HeopraHn4yeckas

C6pocbl CTOYHbIX BO4

B3BelleHHble BellecTBa

HedTb 1 HepTenpoayKThbl

XKeneso

KucnoTtHocTtb Boab! (pH)
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MpunoxeHune B
(obsizaTenbHoe)

UTC 37-2017

MepeyeHb TeXHONOrMYECKUX NoKasaTenemn

Tabnuuya B.1 — TexHonornyeckue nokasartenu BbIopoCoOB MapKeEPHbIX BELLECTB

Bup pesitenbHocTU MapkepHoe BeLLECTBO TeXHOJ'IOFVI‘-IeCKVIlfI) riokasa-

Tensb, r/T

floBeiua yrns noagemHeim crio- [MbiNb HeopraHnyeckas <85,0

cobom

Alobeiua yrns OTKpeITEIM Crio- MbInb HeopraHnyeckas <598,0

cobom

O6orauieHue yrns Mbinb HEOpraHu4yeckas <23,3

O6oraLieHue yrns” MbiNb HeopraHuyeckast <144,0

ITexHonornyeckuin nokasatens Ans Ao6bluK ykasaH Ha TOHHY J0BLITOro yrns, Ans obora-

LLIEHNS1 — Ha TOHHY oboraLleHHOro yrns

2[NSt NpeAnPUATWIA, OCYLLECTBISIOLLMX TEPMUYECKYHO CYLLKY YITs

Tabnuuya B.2— TexHonormyeckne nokasatenm CcOpPOCOB  MapKEPHbIX  BELLECTB
(nokasatenen)
B MESTENbHOCTH MapkepHoe BelecTBO (Nokasa- TeXHOﬂOFMHeCKMZ; nokasa-
Tenb) Tenb, /T
KMCNOTHOCTb BOAbI 5,5-9 pH
[o6blya yrns noa3eMHbIM Cro- | B3BELLEHHbIEe BellecTBa <98,0
cobom Xeneso <2,3
HedTb U HEPTENPOJYKTbI <0,7
KMCNOTHOCTb BOAbI 5,5-9 pH
[obblya yrns OTKpbITbIM CNO- | B3BELUEHHbIE BeLLecTBa <286,6
cobom Xeneso <25,7
HeTb N HEPTENPOOYKThI <0,7
TexHonornyeckuin nokasatenb ykasaH Ha TOHHY A06LITOrO yrns
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MpunoxeHue I'
(obsizaTenbHoe)

Mepeyenb HAOT

Ne HOT HaumeHoBaHne HOT

HAOT 1 BHegpeHune cuctem akonornyeckoro meHemxkmeHTa (COM)

HAOT 2 [Mpon3BoACTBEHHbLIN KOHTPOSb U 3KOSTOrMYECKUA MOHUTOPUHT

HOT 3 [MbinenogaBneHne B 0MUCTHOM 3aboe

HOT 4 MbinenogaBneHne U CHMWKeHne obpasoBaHus NbiM NpyU BGYpOB3PbIBHbLIX pa-
boTax

HOT 5 OpoLueHne NbINALWMX NOBEPXHOCTEN

HAOT 6 [MpuMeHeHWe nbineynasnMBaloLwmnX yCTaHOBOK

HOT 7 YnpasneHne cogep)xaHneM MmeTaHa B ropHbIX BblpaboTkax

HOT 8 [MpoTMBOAENCTBME CAMOBO3rOPaHUNIO YIIIs, CKITOHHOIO K OKUCHIEHUIO

HOT 9 [MpoTuBOOENCTBNE CMEP3aHUIO yrna

HOT 10 dopmnpoBaHme noxapobesonacHblXx OTBaNoB

HOT 11 LLlaxTHbIN BOOOOTNMB U BOAOOTBOS,

HOT 12 KapbepHbIi BOOOOTNNB 1 BOAOOTBOA

HOT 13 BHegpeHne cuctem 060poTHOro M 6eCCTOMHOro BO4OCHa0XEHNS

HOT 14 PereHepauna marHeTUTOBOW CyCneH3nu

HOT 15 BasoBasi ounCcTKa CTOYHbIX BOA,

HOT 16 Ob6e33apaxxnBaHne CTOYHbIX BOA

HOT 17 OuncTka NMBHEBBIX U MPON3BOACTBEHHbLIX BOA

HOT 18 DUINKO-XMMUYECcKas 04YMUCTKa CTOYHbIX BOJ,

HOT 19 Mcnonb3oBaHue 0Txo40B A0ObLIBAKOLWErO M CBA3AHHOMO C HUM nepepabdaTtbl-
BaloLLero NpPou3BOACTBa ANSA 3aknagkuM BblipaboTaHHOro NpocTpaHcTBa npu
nobblye yrns

HOT 20 O6yCcTPONCTBO XBOCTOXPAHUNULL,

HOT 21 [TexHu4eckas pekynbTUBaUns HapyLLEeHHbIX 3eMerb

HOT 22 Buonornyeckas pekynbTMBaunsa HapyLeHHbIX 3eMerb

HAOT 23 [MprMeHeHne cpeacTs n MeTooB 3BYKO- U BUOPO3aLLMThI

276



UTC 37-2017

MpunoxeHue [
(obsizaTenbHoe)

AHeproacpdekTMBHOCTb

MepcneKkTUBbI CHMKEHUA 3HEProeMKOCTU B CBA3U ¢ BHeapeHunem HAOT

B 2007 r. JenaptameHT aHepreTukn CLUA onybnukosan paboty Mining Industry Ener-
gy Bandwidth Study [85], nocBsiLLEHHYI0 OLEeHKe BO3MOXHOCTEN CHUXEHUS aHepronoTpebne-
HMA B ropHogo6biBatowen otpacnu. CornacHo aTon nybnvkauumn yaenbHoe 3HepronoTpeb-
neHve (Ha eauHULY MaccCbl TOBAPHOro Yrns) B YroflbHOW MPOMBbIWSIEHHOCTU (B UerioM Mo
CLA, c yueToM Kak NOA3EMHOWN, TaK U OTKpbITON A06bIYM 1 oboralieHms) BO3MOXHO CHU3UTb
Ha 21 % 3a c4yeT BHegpeHus HOT. bonee Toro, 3a cyeT BHeOPEHNA NEPCNEKTUBHbIX TEXHOSIO-
rmn (kotopble TpebytoT npoeeaeHns HNOKP o maccoBoro BHeApeHUs) yaernbHOe 3eKkTpo-
noTpebneHne MOXHO CHM3UTb Ha 48 % MO OTHOLUEHUIO K TEKYLLEMY YPOBHIO. HakoHel, Teo-
peTU4eCcKUn npedesni CHWKeHUS yaerbHOro aHepronoTpebrnieHns (ecnmn UCKNYUMTb noTepu
3HEeprum Bo BCEX TEXHOMNOMYECKUX Npoueccax) HUxe TeKyLero ypoBHsi Ha 65 %.

[aHHas oueHka B onpedeneHHon CTeneHW afekBaTHa POCCUUCKMM YCIIOBUSM, MO-
CKONMbKY TeKyllue YPOBHW YyAESIbHOro 3HepronoTpebrieHns Ha pPOCCUUCKUX MpeanpuaTnax
CpaBHWMbl CO 3HaA4YeHUsIMW, MpeacTaBfeHHbIMU B nybnukauuu [denapTameHTa 3HepreTuku
CLWA Energy and Environmental Profile of the U.S. Mining Industry.

[na pocCUCKMX YrosibHbIX paspes3oB yAenbHoe 3HepronoTpebneHve (C y4eTtoMm no-
Tpe6neHust anekTpoaHeprun) coctaensieT 1,0-5,8 kry. T./T yrna 2. 3HaueHus ons amepw-
KaHCKMX YronbHbIX pa3pe3oB coCTaBnsawT 2,2-3,1 Kry. T./T yrna (gaHHble No pasnuyHbIM
yronbHbIn GaccenHam).

[ns poCCUNCKMX YronbHbIX LWaxXT yaenbHoe 3HepronoTpebneHue (C yd4eTtom notpeb-
NEHNs1 ANeKTPO3Heprin) coctasnsieT 1,9—25,5 kry. T./T yrnst 2°. 3HauyeHust Ans yyacTka ame-
PUKaAHCKOMW YrosfibHOW LWaxThbl, pa3pabaTbiBaeMoro MeTogom LenukoB u 3aboes, cocTasnseT
12,9 kry. T./T yrns.

Haunyuywure AoCTynHble TEXHONOrMMU, HanpaBlfieHHble Ha MNOBbIWEHUe 3Hep-
roadpeKTMBHOCTU, ONTUMU3ALUIO U COKpaLLEeHUe pecypconoTpedneHus

OHeproapPeKTMBHOCTL B YrofibHOM MNPOMbILLIIEHHOCTN obecnevnBaeTcs NPUMEHEHU-
€M TEXHONOormn pecypcocbepexeHnst u aHeprocoepexeHusi, NogpodbHO PacCMOTPEHHbLIX B
pasgene 5 «Hauny4wme goCTynHbIE TEXHOMOTUNY.

Tabnuuya 0.1 — HAOT, HanpaBneHHble Ha NOBbIWEHNE 3HEPrO3IAEKTUBHOCTU, OMTU-
MM3aLMIO U COKpaLleHne pecypconoTpebneHus

HaumeHoBaHue HOT Homep HOT
BHeapeHne cnctem aKonorm4eckoro MeHegXKMeHTa
HOT 1
(COM)
MpoTnBOOENCTBME CAaMOBO3rOPaHMIO Yrisi, CKITOHHOIO K HOT 8
OKUCNEHWNIO

2 No JaHHbIM 18 aHkeT.
25 Mo paHHbIM 14 aHKeT.
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HanmeHoBaHue HOT Homep HOT
lMpoTnBOOENCTBME CMEP3aHMIO YIS HOT 9
LLlaxTHbIN BOOOOTNMB 1 BOAOOTBOS, HOT 11
KapbepHbIn BO4OOTNNB N BOAOOTBOL HOT 12
BHepnpeHne cuctem 060poOTHOIO N 6ECCTOYHOro BOAO-

HOT 13
CHabXeHus
PereHepauna marHeTMTOBOM CyCneH3nn HAOT 14

Mcnonb3oBaHne oTxo40B A06bIBAIOLLEro U CBA3AHHOMo
C HMM nepepabaTbiBaloLLEero NPON3BoACTBa ANs 3a-

HAOT 19
Knagku BblpaboTaHHOro npoctpaHcTBa nNpu Jodblye yr-
ns
OB6ycTpONCTBO XBOCTOXPAHUNULL, HAOT 20
TexHndeckasa pekynbTuBaunsa HapyLLEeHHbIX 3eMernb HAOT 21
Bruonornyeckas pekynbTnBaums HapyLLeHHbIX 3eMerb HAOT 22

OKOHOMMUYECKUEe acneKkTbl, HanpaBneHHble Ha NoBbiWeHue 3HeproacddeKTuBHO-
CTWU, ONTMMU3ALIMIO U COKpaLLieHMe pecypconoTpebneHus
HeonTumanbHoe (PyHKUMOHMPOBAHUE IHEPrOCUCTEM NPESNPUATUS MOXET NPUBECTU K
POCTY 3aTpaT Ha 3MNEeKTPOSHEPIUIO U SHEPreTUYecKne pecypcsl.
OcHoBHOW BKMag B NoBblEHME 3HEProddPEKTUBHOCTN U pecypcocbepeeHns BHO-
CUT BHEJpPEeHMEe CUCTEM SHEPreTUYECKOro MeHeXKMeHTa
lMepcneKkTMBHbIE TEXHOMOrMW, HarnpaBfieHHble Ha NoBbiWeHue 3Heproaddek-
TUBHOCTU, ONTUMM3ALUIO U COKpaLLleHue pecypconoTpebneHus:
— OpoweHune n NbinenogasreHne NeHom;
— YnasnueaHve v yTUnNusauma LWaxTHOro MeTaHa,
— ['ngponoces n rmapomynbYnpoBaHue;
— Cyxue meTogbl oboralieHnsa yrns;
— CenektnBHas pa3paboTka, cknagupoBaHue 1 yknagka B oTBasi BCKPbILHbIX NO-
poa;
— Wcnonb3oBaHne otxofoB AobblumM 1M oborawieHnsa ans npou3BogcTBa CTPOU-
TenbHbIX MaTepuarnos;
— Wcnonb3oBaHue otxogoB Aobblun 1 oboraweHus yrna ons npovsBoACTBa ry-
MUHOBbIX yOoBpeHuin 1 npenapaTos;
— [epepaboTka yronbHbIX LAMOB;
— WV3BneyeHne ueHHbIX KOMMOHEHTOB U3 YIS U OTXOL40B OboralleHus;
—  Mukpoburonormyeckas pekynbTMBaumnsa HapyLLEeHHbIX 3eMerb.
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MpunoxeHune E

(cnpaBoYHOe)

TexHonoruyeckoe o6opyaoBaHue

Tabnuuya E.1 — OcHoBHOe o6opyaoBaHue anst AobbIumM 1 oboralleHns yris

HanmeHoBaHne obopynoBaHus

HasHauyeHune obopygoBaHus

No6biya yrns nog3eMHbIM cnoco6om

BblemoyHas mawimHa

,D,O6bl‘-la yrna n3 NoAroTOBMEHHOMW NaBbl

KombanH npoxogveckum

MpoBeaeHne n KpenneHe ropHbiX BbipaboTok

KoHBenep neHToYHbIn

TpaHcnopTnpoBKka ropHON MacCbl KOHBENEPHBLIM TpPaHC-
nopToM

KoHBenep ckpebkoBbI NaBHbIN

TpaHcnopTUpoBKa rOpHOM MaccChl KOHBENEPHBIM TPaHC-
nopToMm

Kpenb

KpenneHue nopoa Kposnv

bypoBas ycTtaHOBKa

BypeHwne B3pbIBHbIX CKBaXXWH

HacocHasg yctaHoBKa

OcyLika CKBaXXuH

BeHTunsunoHHoe obopynoBaHue:

- BEHTUNATOpPbI (AyTbeBble, OCe-
Bble, paguarnbHble LeHTpobex-
Hble);

- Typ60BO34yX0aYBKM

Mogaya, Bblgava BO34yXa U3 WaxThbl

KomnpeccopHoe o6opyagoBaHue

Ob6ecneyeHne nHeBMaATU4ECKOro npueoga obopynosa-
HUS

[erasaumoHHasa yctaHoBKa

KanTupoBaHue meTaHa 13 yroribHOro nnacra unm u3
BblpaboTaHHOro NpPocTpaHCcTBa (C NocneayLwWwmmM Cxu-
raHnem)

YcTaHoBKa rnaBHOro BOAOOTNIMBA

OTkauka Bogbl M3 BbIpabOTOK HA NOBEPXHOCTb

Kabeneyknaguuk

Mpoknagka cnnoBoro kabens

Jlebepka

MepemelleHne ropHo-LIaxTHOro 06opyaoBaHns

nOpr30‘-IHa$I MallnHa

Morpyska ropHon macchbl

Meperpyxarternb

Meperpy3ka ropHOM Macchbl C O4HOro TpaHcnopTa Ha
Apyroii

Bynbgosep

[Morpy3o4Hble paboThl

CKpenepHas ycTaHOBKa

[Morpy3o4Hble paboThl

LLlaxTHbIN NOOABEMHUK

Moobem ropH0|7| nopoabl N3 WaxTbl HA MOBEPXHOCTb
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lNpodormkeHue mabnuusbi E. 1

HanmeHoBaHne obopyaoBaHus

HasHauyeHune obopygoBaHus

"py3onogbemHoe obopyaoBaHue:
- KpaH (KO310oBOW, MOCTOBOW,
KpaH-6anka);

- nebepgka; MoabeEMHO-TPAHCNOPTHBIE N MOHTaXHbIe paboTbl
- ndr;
- Tanb;
- Tenbdep
TpaHcnopTUpoBKa ropHOM Noponbl B NOA3EMHbIX rop-
OneKTpoBO3 P PP P P P
HbIX BblpaboTkax
TpaHcnopTnpoBka ropHON Nopoabl B NOA3EMHbIX FOp-
BaroHeTka P PTVP P PoA A P

HbIX BblpaboTKkax

BaroH camoxoaHbliv

TpaHcnopTnpoBka ropHON Nopoabl B NOA3EMHbIX FOp-
HbIX BblpaboTKax

LleHTpoGexHbI Hacoc

BopnooTBopa, ocyluka CKBaXkWH Ansi 6ypoB3pbIBHbIX pa-
60T, rmapaBnNuyeckoe paspyLUeHne

MogBecHast MoHoperbcoBas [o-
pora

TpaHcnopTupoBka 06opyaoBaHns

ABTOCamMocBan KapbepHbli

TpaHcnopTnpoBka ropHON Nopobl Ha NOBEPXHOCTHU

Morpy34yunk (nopogonorpy3oyHas
MaLumHa)

TpaHCI'IOpTI/IpOBKa n CKnagmnpoBaHwue yrngd

Mutatens

Perynupyemasi nogada ropHoi nopoasbl

JaTymkn metaHa

KoHTponb cogepxaHus meTaHa B BO3ayXxe

Cuctema a3porasoBoro KOHTpOrs

KoHTponb napameTpoB pyaHWYHOIO BO3adyxa

KOHTpOsbHO-U3MepuTesibHoe
obopygosaHue

YueT maccbl TPaHCMOPTUPYEMOTO YITIS.
KoHTponb pacxoga pecypcos

OcnaHueBaTenu, orHenperpaau-
Tenu

OcnaHueBaHue ropHbIX BbIpaboTOK (Nogadva MHEPTHOM
nbinu).
"aweHne pacnpocTpaHeHnsa NnameHun

Kanopudepsbl

Moaorpes NoToka BEHTUMNSALMOHHOIO BO3yXa Ha BXoae
B LUAXTy

MalunHa npobopasnenoyHas

MoaroToBka nabopaTtopHbIX NPo6 yrnen

JTabopaTopHbI KOMMNEKC ¢ nNpu-
6opamu ons namepeHns coctaea
BellecTBa

N3mepeHune cocTasa 1 napameTpoB Npo6 yrnen

[loGblya yrnsi OTKPbITLIM CNOco6oMm

Bynbaosep

3auncTka 6noka npu 6ypoB3pbIBHbIX paboTax, MexaHu-
YecKkoe pbIXNeHne, BbIeMOYHO-MOrpy304Hble paboThl,
PEMOHT aBTOAOPOr, NepeMeLLeHme pernbCcoLlnanbHON
peLLeTKN, CKIaampoBaHune yrns, oTrpy3ka yrns, nnaHu-
poBKa OTBasnoB

BypoBas yctaHoBKa

BypeHue B3pbIBHbIX CKBAXXWH
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UTC 37-2017

HanmeHoBaHne obopyaoBaHus

HasHauyeHune obopygoBaHus

BaKyyMHaFI MallnHa, nepegBuix-
Had HaCOCHasA yCTaHOBKa

OcyLuka cKkBaXXuH

CmecuTenbHo-3a pAagHaa malnHa

[ocTtaBka B3pbiBYATbIX BELWLECTB N 3apsAXaHNe CKBaXnH

3aboeyHasa mawmnHa

3abolka ckBaXKnH

Tpaktop

TpaHcnopTupoBka 6ypoBON TEXHWUKM

"py3onogbemHoe obopyaoBaHue:
- KpaH (KO310oBOW, MOCTOBOW,
KpaH-6anka);

- nebepgka; MoabeMHO-TPaAHCNOPTHbLIE N MOHTaXHbIe paboTbl
- Tanb;

- Tenbep;

- aBTOMNOABEMHUK

M'mopomMoHuTOp 'MapaBnuyeckoe paspyLleHne nopos

OOHOKOBLLOBBIV 3KCKaBaTop C
MexaHN4YeCcKon nonaToun

Bbiemou HO-MNOrpy304HbIe pa6OTbI

O[LHOKOBLLOBbIV 3KCKaBaTOp C Ka-
HaTHOW CBSA3bIO (QparnainH)

BbleMo4HO-norpy3oyHbie paboTsbl

MHOroKOBLLOBbIV 3KCKaBaToOp

BbleMouHOo-Nnorpy3o4Hble paboThbl HENPEPLIBHOMO Xapak-
Tepa

MeperpyxaTtesnb

Ob6ecneyeHune cBA3N MeXAY MHOMOKOBLUOBbLIM 3KCKaBa-
TOPOM U KOHBENepoM (1nun oTeanioobpasoBarenem)

lMorpy34ymk KonecHbIn

BbleMo4YHO-Norpy3oyHbie paboTbl, CKNaaMpoBaHue yrns,
oTrpy3ka yrnsi, bopmmpoBaHue 0TBanoB

KapbepHbIt aBTocamocBan

TpaHcnopTUpoBKa roOpHOM Macchl (NepeMeLLeHne Kapb-
epPHbIX FPy30B) aBTOMOOUBHLIM TPAHCMOPTOM.
ABTOCamMocBarbl Masion rpy3onogbeMHOCTU MOTYT UC-
nonb3oBaTbCA A5 BCOMoraTesnbHbIX paboT (Hanpu-
Mep, 4515 AOCTaBKN B3pblBYaTbIX BELLECTB)

penpep PeMoHT aBTOgOpPOr
CTpouTenbCTBO 1 PEMOHT aBTOAOPOr: CHATME NOYBEH-
HO-PACTUTENBHOrO CIosl, CHATUE CHEXHbIX HAHOCOB, OO-
Ckpenep CTaBKa WebHsa ona peMoHTa gopor.

MoXeT orpaHuyYeHHO NPUMEHATHCA NPU BbIEMOYHO-
Norpy3oyHbIx paboTax

LLleGHepas3bpackiBatowan matum-
Ha

PeMoHT aBTOgOpPOr

JlokomoTuB

TpaHcnopTnpoBKa ropHOM Macchl (NepemMeLLEeHNE Kapb-
ePHbIX rPy30B): obecneyeHne Tarm xene3Hog4opPOXKHbIX
COCTaBOB C AymnKapamm

>KenesHo4OpOXHbIN BaroH

TpaHcnopTUpoBKa rOpHOM Macchl (NepemMelLeHne kapb-
€PHbIX FPY30B) XXEeNe3HOAOPOXHbIM TPAHCMOPTOM
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lNpodormkeHue mabnuusbi E. 1

HanmeHoBaHne obopyaoBaHus

HasHauyeHune obopygoBaHus

TonkaTtenb

OGecneyeHne MaHeBPOBLIX PaboT Ha Kene3HoO0POoX-
HOM TpaHcnopTe

YCTpOMNCTBO MaHEBPOBOE

Ob6ecneyeHne maHeBPOBbIX PabOT Ha Kene3HOA0POX-
HOM TpaHcnopTe

[MyTeBasa MmalumHa

O6cnyxmBaHue Xenes3HoA0POXHbIX NyTen

KoHBenep

TpaHcnopTUpoBKa rOpHOM Macchl (NepemMeLLeHne Kapb-
€pPHbIX FPy30B) KOHBENEPHBLIM TPAHCNOPTOM

HacocHas yctaHoBKa

BopnooTBoa, ocyluka CKBaXkMH Anst 6ypoB3pbIBHbIX pa-
60T, rmapaBnuyeckoe paspylUeHne

[Morpy30o4HbIN KOMMNIIEKC

OTrpyska yrns B »xene3Ho4OPOXHble COCTaBbl, B TOM
yucne c npeaBapuTeNbHON COPTUPOBKOM U ApOobneHnem

Kabenenepensumx4mk

MepemeleHmne kabenen Ha ydacTkax OTKPbITbIX FTOPHbIX
paboT

ABTOMOOUNb cneumansHoro
Ha3Ha4YeHus

PemMoHT obopyanosaHus.

N3mepeHune coctaBa 1 napameTpoB nNpob yrnemn.
TpaHcnopTnpoBka obopyaoBaHUS.

TpaHcnopTUpoBKa CTPOUTESbHBIX MaTepuasnos.
TpaHcnopTupoBKa Tonnmea v 3anpaska 0bopyaoBaHuS.
OTka4yka 1 TpaHCnopTUPOBKa ura

KomnpeccopHoe obopyagoBaHue

ObecnevyeHne NHeBMaTUYECKOrO npmneoaa oGopyuoaa-
HUA

Cuctema a3porasoBoro KOHTpOrs

KoHTponb napameTpoB BO3gyxa Ha y4acTKax OTKPbITbIX
rOpHbIX paboT

MawwmnHa npobopasgenoyHas

MoaroToBka nabdopaTtopHbIX NPO6 yrnen

JTabopaTopHbI KOMMMEKC ¢ npu-
Oopamu ans usamepeHnsa coctaea
BewecTsa

N3mepeHune cocTtaBa 1 napameTpos npob yrnen

O6oralueHune yrna

Kanopudepsbl

Moporpes Bo3ayxa, NOCTYNalLLEro B NOMELLEHUS

YcTponctea ans nepenBumxeHns
BaroHOB (FTIOKOMOTMB, TOSMKaTeNb,
YCTPOMCTBO MaHEBPOBOE)

MaHeBpoBble onepauuy Npy pasrpyske 1 Norpyske xe-
Ne3HOO0POXHbIX MONyBaroHOB

Ba roOHoonpoKknabiBaTeslb

Pa3rpy3Ka Xene3HoA0POXKHbIX NMoJlyBaroHOB

Pbixnutenb

PbIXneHne CrnexasBLUnXCst UM CMEpP3LLUXCH Py30B

YKenesooTtaenutenb

YnaneHue peppoMarHUTHbIX NpegMeToB N3 pasrpy-
XXEHHOro yrns

BapabaHHbI MarHUTHbIN (3nek-
TPOMarHUTHLIN) cenapaTtop

PereHepau,vm CyCneH3num
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UTC 37-2017

HanmeHoBaHne obopyaoBaHus

HasHauyeHune obopygoBaHus

"POXOT (COPTMPOBOYHAsI YCTAHOB-
Ka)

[MogroToBuTenbHas Krnaccudukaums yrneun (NoaroToBu-
TenbHOE rpOXoYeHme).

OTMbIBKa OT MarHeTUTOBOM CyCrneH3nn n obe3BoxnBa-
HWe KPYMHOro KOHUeHTpaTta, MpoMnpoayKTa, Nopoabl.
Ob6eclwnamnmeaHme n pasgeneHne ToBapHbIX KIaccoB
yrnem

BapabaHHbIn rpoxoT-gpoburka

OTpeneHne HerabapuToB U KPYMHbIX MOCTOPOHHMX
npeamMeToB (NpeaBapuTeribHOe rPOX0YeHUe)

YcTaHoBKa ApobunbHo-

[po6GneHne n copTUpoBKa yrnew no KpyrnHocTu

COpPTMPOBOYHas
Knaccudomkatop Knaccudumkaums yrnen (CopTmpoBKa no KpynHOCTH)
obneHue yrns.
Opobunka Ap y .
[Mony4yeHne ToBapHbIX KNaccoB yrneun
MeperpyxaTtenb [Meperpyska yrna n3 6yHkepoB Ha KOHBeNepb!
PaBHOMepHas nogada ropHon macchl n3 byHkepa B Oc-
Mutatens
HOBHOEe 0bopyaoBaHue
y MNepemelleHne pagoBbIX yrren B Koprnyc oboralleHus.
KoHBeitep Y L psan y pny: w

[MepemelleHe TOBaApPHbIX KMNaccoB Yriiemn n oTxo40B

CenapaTtop TshkenocpeaHbin

OboralyeHue

MMOpoUMKIOH

O6oralleHue yrns.
Knaccudumkaums yrosibHoOro wnama.
CryLueHne oTXoQoB MarHUTHOW cenapauun

OTcapgo4vHasa malumHa

OboratlyeHue

KOHLEeHTpaUWOHHbIN CTOS, LLSH03,

- OboralyeHune
»enob, BUHTOBOW cenapaTop
CenapaTop NPOTUBOTOYHbIN OboraLieHune
YcTaHoBKa cyxoro oboraieHus OboralyeHue

drnoTomMallunHa

O6oralleHune yronbHoro wnama

Bakyym-cpunbTp, runepbap-
PuneTp

O6e3BoxunBaHMe NOTOKOHLEHTpaTa

Tpyba-cywunka, 6apabaHHas cy-
LuMnKa

Tepmuyeckas cylwka roToKOHLUEHTpaTa

CnvpanbeHbIn cenapaTop

O6oralieHune yronbHoro wnama

'mapocansep (rmapoknaccudumka-
TOpP)

Knaccuduvkauma yronbHoOro wnama

[lyrosoe cuto

ObecwnamnmesaHuve.
OTMbIBKa 1 06€3BOXMBaHME MENKOM Nopoapl

Hacoc

I'IepeKaLlKa BOAbl, YrOJibHbIX U MarHETUTOBbIX cycneH3m7|

OnesaTtop 06e3BOXNBAIOLLNN

O6e3BoxMBaHue yrns

Cryctutens (paguanbHbIn, nna-
CTMHYaTbIN)

OcBeTrneHve WwWnamMmoBbIX BOA.
CryweHuve wnama
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OkoHuyaHue mabnuue! E. 1

HanmeHoBaHne obopyaoBaHus

HasHauyeHune obopygoBaHus

LleHTpudpyra

O6e3BOXMBaHME MENKOro KOHLEHTpaTa

dunbTpbl (UNbTP-NpPeccsl, rm-
nepb6ap-punbTphbl)

O6e3BoOXXMBaHME YronbHOro Wnama

YcTaHoBka 6prKeTMpOBaHWS yris

BpukeTnposaHue

TpaHcnopTUPOBKa pasrpyKEHHOro Yrnsi.

MNorpy3uunk

Py CknagupoBaHue yrns
OKckaBaTop CknagupoBaHue 1 norpyska yrns
LTabeneyknaguumk Yknagka yrns B wtabenm

KomnpeccopHoe o6opynoBaHue

Ob6ecneyeHne nHeBMaTM4eCKoro npueoga obopynosa-
HUS

KoHTpOnbHO-n3MeputensHoe
obopygosaHue

YyeT macchl TPaHCMOPTMPYEMOrO YIS,
KoHTponb pacxoga pecypcos

- KpaH (k03110BOW, MOCTOBOW,
KpaH-6anka);

- nebepnka;

- ndr;

- Taneb;

- Tenbdep

'py3onoabemMHoe obopyaoBaHue:

MoabeMHO-TPaHCNOPTHbLIE Y MOHTaXHble paboTbl

MalunHa npobopasnenoyHas

MoarotoBka nabopaTopHbIX NPo6 yrnen n NpoayKkToB
oboralieHus

JTabopaTopHbIN KOMMMEKC C Npu-
bopamu ans naMepeHnsa cocrtasa
BeLlecTsa

N3mepeHune coctaBa 1 napameTpoB nNpob yrnen un npo-
AyKTOB oboralieHns

Kanopudepsbl

Mopgorpes Bo3ayxa, NOCTYNalLWEro B WaxTy U nome-
LLleHUA

Tabnuuya E.2 — lNpupogooxpaHHoe obopyaoBaHue ansa godbium 1 oboraleHuns yrns

HanmeHoBaHue ob6opynoBaHus

HasHauyeHue obopygoBaHus

No6blya yrna noa3eMHbIM CrnocoGom

CTaLI,I/IOHaprIe opocuTerbHble, pacnblfinTeribHble,
opocuUTesribHO-BEHTUNALUMOHHbIE YCTAaHOBKU, BOOA-

Hble OpocuUTenmn

OpoLeHune (B TOM Yncrne npensapu-
TenbHOE) YroflbHOro Maccuea, O4YnUCT-
HbIX 3a00€B 1 OPYrnX NbINASLWMUX NO-
BEPXHOCTEN

BoaoBo3ayLuHbI 3)KeKTop

lMbinenogasneHue Npu nepensuxke
CeKkuMn MexaHn3npoBaHHOW Kpenu

CtBOn BO3}IWUJHO-I'IGHHbIIZ, neHoreHepartop, neHo-

obpasoBartenb

MbinenogaBneHne NeHoOM NPy OYUCT-
HbIX paboTax
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UTC 37-2017

HanmeHoBaHne obopyaoBaHus

HasHaueHune obopynosaHust

nblﬂeyﬂaBﬂMBaI-OLLl,aFl yCTaHOBKa

YnasnvBaHue nbinv Npu NpoBeaeHnn
OYypOBbIX, BbIEMOYHO-NOMPY304HbIX
paboT 1 TpaHCMOPTUPOBKE Yrns KOH-
BENEPHbIM Cnocobom

LaxTHbIn BOogoOCOOPHMK

MpenBapuTensHoe ocBeTeHMe BOAbI
(yoaneHue B3BELLEHHbIX YacTuL)

Mpya-oTCTOMHUK N aHanorMyHble ycTtponctea (oT-
CTOWHWK, OCBETNNTENb C B3BELLUEHHbIM CNOeM ocaj-
Ka)

OcBeTreHne Boapbl (yaaneHve Tsxe-
NbIX B3BELUEHHbIX YacTuL,)

Hedtenosywka n aHanornyHele yctporncrtea (60Ho-
BO€e 3arpaxaeHue, 60HOBbIN UNbTP)

OumncTKa CTOYHbIX BOA OT HedTenpo-
AYKTOB

dnoTtaynoHHaa malunHa

OumncTKa CTOYHbIX BOL OT B3BELUEH-
HbIX BeLlecTB (KpYynHbIX U Menkoamnc-
nepcHbIX), HePTENPOAYKTOB, Xeneaa,
macen u NAB

YcTaHoBKka Anst obessapaxmBaHusi Bodbl XIOpupo-
BaHWEM

O6e33apaxmBaHme CTOYHbIX BOA,
(yoaneHue bakrepui)

YcTaHoBKa OKMCNEHUS aKTUBHBLIM UITOM

buonornyeckasi o4MCTKa CTOYHbIX BOA

YcTaHoBKa 030HUPOBaHUSA

Ob6es3apaxxmBaHne CTOYHbIX BOA,
yaaneHue xxenesa

YctaHoBKa obe3zapaxuBaHus Y ®-nsnyvyeHmem

Ob6es3apaxxmBaHne CTOYHbIX BOA

3acbIinHON COpOLMOHHBIN UNbTP

JloouncTka CToYHbIX BOA

YcTaHoBKa aspaunn Boapbl (aspartop)

OuuncTKa CTOYHbIX BOA, OT Kenesa

YctaHoBka hnoTtaumm, unbtpauum n obessapaxm-
BaHUSA

KomnnekcHasi ouncTka CTOYHbIX BOS,

OTtBanoobpa3soBaTerib HENPEPLIBHOIO AENCTBUS

dopmupoBaHMe 0TBasnoB

[lo6blya yrns oTKPbITLIM

crnocobom

Bynbaosep

3auncTka 6noka npm 6ypoB3pbLIBHbIX
paboTax, MexaHM4eckoe pbiXrneHue,
BblEMOYHO-MOrPy304HbIe paboThl, pe-
MOHT aBTOAOpPOr, NepemMeLleHme
penbcoLunanbHON peLueTkn, cknaau-
poBaHue yrns, oTrpyska yrnsi, nnaHu-
poBKa OTBanoB

BypoBas ycTaHoBKa

BypeHne B3pbIBHbIX CKBaXXWH

BakyymHasi MalwumHa, nepeaBumkHasi HacocHas ycTa-
HOBKa

OcyLuKka CKBaXuH

CmecuTenbHo-3a pAaoHaA MalinHa

[locTaBka B3pbIiBYaATbIX BELLECTB N 3a-
paXaHune CKBaXuH

3aboeyHasa mawmnHa

3abolka ckBaXkuH

Tpaktop

TpaHcnopTupoBka GYpOBON TEXHUKU
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lNpodormkeHue mabnuus E.2

HanmeHoBaHne obopyaoBaHus

HasHaueHune obopynosaHust

"py3onogbemHoe obopyaoBaHue:
- KpaH (KO310BOM1, MOCTOBOW, kpaH-6anka);

- nebepka; lMoabeEMHO-TPaHCNOPTHBIE U MOHTaX-
- Tanb; Hble paboTbl

- Tenbep;

- aBTONOOBbEMHUK

'mapomMoHuTOop 'mpapaBnuyeckoe paspyLleHne nopos

OOHOKOBLLOBBIN 9KCKaBaTOP C MeXaHU4YecKon fiona-

TOM

BbIeMO‘-IHO-I'IOpr30‘-leIe pa6OTbI

OOHOKOBLLIOBLIN 3KCKaBaTOP C KAHATHOW CBA3bHO
(aparnaniH)

BbleMo4YHO-Norpy3oyHbie paboThbl

MHOroKOBLLOBbIV 3KCKaBaToOp

BbleMo4YHO-norpy3o4Hble paboTbl He-
NpepbIBHOIO Xapaktepa

MeperpyxaTtenb

Ob6ecneyeHune cBSA3W MeXAy MHOro-
KOBLLOBbIM 3KCKaBaTOPOM W KOHBeWe-
poM (M oTBanoobpasoBaTenem)

Morpy34ymk KonecHbIn

BbleMo4HO-Norpy3oyHbie paboTsl,
CKnagmpoBaHue yrns, oTrpyska yrns,
dopmMmpoBaHMe oTBaroB

KapbepHbI aBTOCamMocBarn

TpaHcnopTupoBKa ropHon macchbl (ne-
pemMeLLeHne KapbepHbIX rPy30B) aB-
TOMOGUNBbHLIM TPAHCMOPTOM.
ABTOCamMocBarbl Masion rpy3onogb-
€MHOCTW MOTyT UCMONb30BaTbCs ANd
BCNomMoraTtenbHbIX paboT (Hanpumep,
ANA JOCTaBKM B3pblBYATLIX BELLLECTB)

pengep PemoHT aBTOQOpOr
CTponTenbCTBO U PEMOHT aBTOAOPOT:
CHATUE NOYBEHHO-PACTUTENBHOIO
CIOSs1, CHATME CHEXHbIX HAHOCOB, 0~
Ckpenep

cTaBka WebHs ans peMoHTa Jopor.
Mo>keT orpaHM4eHHO NPUMEHSTLCS
NpPU BbIEMOYHO-MOMPY304HbIX paboTax

LLlebHepas3bpacbiBalowass MallumHa

PemMoHT aBTOOOpPOr

JlokomoTus

TpaHcnopTUpOBKa ropHOM Macchl (ne-
peMellieHNE KapbepHbIX rPy30B):
obecneyeHne TArM xenesHoaopox-
HbIX COCTaBOB C AyMrKapamm

XKene3HoOOpPOXHbIV BaroH

TpaHcnopTupoBKa ropHOM Macchl (ne-
peMeLLeHNe KapbepHbIX FPy30B) Xxe-
NEe3HO40POXKHBbIM TPAHCNOPTOM
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HanmeHoBaHne obopyaoBaHus

HasHaueHune obopynosaHust

TonkaTtenb

ObecneyeHne maHeBpoOBbIX paboT Ha
XenesHogoPOXHOM TpaHcnopTe

YCTpOMNCTBO MaHEBPOBOE

O6ecneyeHne maHeBpOBbIX paboT Ha
XENe3HO40POXXHOM TpaHcrnopTe

[NyTeBas mawwnHa

O6cnyxuBaHue XenesHoAoPOXKHbIX
nyteu

KoHBenep

TpaHcnopTupoBKa ropHon macchl (ne-
pemMeLLeHne KapbepHbIX rPy30B) KOH-
BeNepHbIM TPaHCMOPTOM

HacocHasa yctaHoBKa

BogooTBoga, ocyLluKka CkBaXUH ans 6y-
POB3pPbIBHbIX paboT, rmapaBnuyeckoe
paspyLueHne

[Morpy3oyHbIN KOMMMNEKC

OTrpyska yrns B Xene3HogopoXHble
CcocTaBbl, B TOM 4nchne ¢ npeaBapu-
TEeNbHOM COPTUPOBKOW 1 ApobrieHnem

Kabenenepensmxymk

lMepemelyeHne kabenen Ha y4acTkax
OTKPbITbIX FOPHbIX paboT

ABTOMOOWNb cneynanbHOro Ha3Ha4YeHus

PeMoHT o6opyaoBaHus

N3mepeHne coctaBa n napameTpoB
npo6 yrnen.

TpaHcnopTnpoBka 06opyaOBaHUS.
TpaHcnopTUpOBKa CTPOUTENbHbBIX Ma-
Tepwnanos.

TpaHcnopTUpOBKa TONMBA U 3anpae-
ka obopyaoBaHuS.

OTKayka 1 TpaHCNOPTUPOBKa Mna

KomnpeccopHoe obopyagoBaHue

Ob6ecneyeHne NnHeBMaTUYECKOro Npu-
BoAa obopynoBaHus

Cuctema adpora3oBoro KOHTpPoOnsA

KoHTponb napameTpoB Bo3ayxa Ha
yyacTkax OTKPbITbIX FOPHbIX paboT

MawmnHa npobopasgenoyHas

MogroToBka nabopatopHbIx NPob yr-
nen

JTabopaTopHbIN KOMMMeKC ¢ Nnpubopamn onsi nsme-
peHnsa cocTaBa BeLlecTBa

N3mepeHne coctaBa n napameTpoB
npo6 yrnen

MNoporpes BO34yxa, nocrtynaruiero B

Kanopudepsbl
pucbep nomeLLeHns
Ob6oraweHue yrns
YnaBnueaHue nbisiv TEXHONOMMYECKUX
ra3oB M BO34yxa Ha CyLUUSbHbIX yCTa-
Mbineynosurterns Ay y y

HOBKax, B CMCTeMax NPOMbILLIIEHHOWN
BEeHTUNAUuM n acnupaumm YO
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OkoHuyaHue mabnuusi E.2

HanmeHoBaHne obopyaoBaHus

HasHaueHune obopynosaHust

AnnapaTt MOKPOW ra3oouvmnCcTKu

OkoH4aTenbHasa O4YNCTKA 3anblfIEHHbIX
ra3oB MOKpbIM cnocobom B cuctemax
acnvpaumm 1 NPOMbILLINIEHHOW BEHTU-
nauum YOO

3ymnd

MpenBapuTensHoe ocBeTeHMe BOAbI
(yoaneHue B3BELLEHHbIX YacTuL)

Mpya-oTCTOMHUK N aHanorMyHble ycTtponctea (oT-
CTOWHWK, OCBETNINTENb CO B3BELUEHHbIM CNoemM
ocajka)

OcBeTreHne Boapbl (yaaneHve Tsxe-
NbIX B3BELUEHHbIX YacTuL,)

Hedtenosywka n aHanornyHele yctporncrtea (60oHo-
BO€e 3arpaxaeHue, 60HOBbIN UNbTP)

OumncTKa CTOYHbIX BOA OT HedTenpo-
AYKTOB

dnoTtaynoHHaa malunHa

OumncTKa CTOYHbIX BOL OT B3BELUEH-
HbIX BeLlecTB (KpYynHbIX U Menkoamnc-
nepcHbIX), HePTENPOAYKTOB, Xeneaa,
macen u NAB

YcTaHoBKka Anst obessapaxmBaHusi Bodbl XIOpupo-
BaHWEM

O6e33apaxmBaHme CTOYHbIX BOA,
(yoaneHue bakrepui)

YcTaHoBKa OKMCNEHUS aKTUBHBLIM UITOM

buonornyeckasi o4MCTKa CTOYHbIX BOA

YcTaHoBKa 030HUPOBaHUSA

Ob6es3apaxxmBaHne CTOYHbIX BOA,
yaaneHue xxenesa

YctaHoBKa obe3zapaxuBaHus Y ®-nsnyvyeHmem

Ob6es3apaxxmBaHne CTOYHbIX BOA

3acbIinHON COpOLMOHHBIN UNbTP

JloouncTka CToYHbIX BOA

YcTaHoBKa aspaunn Boapbl (aspartop)

OuuncTKa CTOYHbIX BOA, OT Kenesa

YctaHoBka hnoTtaumm, unbtpauum n obessapaxm-
BaHUSA

KomnnekcHasi ouncTka CTOYHbIX BOS,
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