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BBegeHue

WNHDOPMALMOHHO-TEXHUYECKMIA CNPaBOYHUK MO HaumyywmMm AOCTYNHBIM TEXHONOMUSAM
«[obBblva 1 oborawleHune yrnsy» (ganee — cnpasoynvk HOT) paspabotaH Ha OCHOBaHWM
aHanuMsa pacnpocTpaHeHHblx B Poccurickon depepauym 1 NepernekTUBHBIX TEXHOMOTMA ©
060pyf0BaHNA C YYETOM KMUMATUYECKMX, SKOHOMUYECKUX W COLManbHbIX OCOBEeHHOCTen
Poccunckon ®epepaumm.

TepMUH «Haunydwmne AocTynHble TexHonorumy (HAT) onpeneneH B cratee 1 dege-
pansHoro 3akoHa oT 10 sHeapsa 2002 r. Ne 7-03 «O6 oxpaHe okpyxatowen cpegel». Cornac-
HO aaHHomy degepanbHomy 3akoHy HOT — 3TO TeXHOnorns NPOU3BOACTBa NPOAYKLUMN (TO-
BapoB), BbINOSHEHWS paboT, okasaHusa ycryr, onpefensemas Ha OCHOBE COBPEMEHHbIX A0-
CTWKEHUA HayKM WU TEXHWKM WU HauMyylwero COYETaHUs KPUTEPUEB AOCTVXKEHWSA OXpaHbl
OKpYy>KatoLLer cpefibl NPy YCIIOBUW HANNUMSA TEXHNHECKOW BOSMOXHOCTY €€ NPUMEHEHUSI.

CTpykTypa HacTosuwero crnpasovHnka HAT cooteetcteyeT MOCT P 56828.14—2016
[1], dbopmaT onucanms TexHonorui — FOCT P 56828.13—2016 [2], TepMUHbI NpUBEAEHbI B
cootBetcTBum ¢ TOCT P 56828.15—2016 [3].

KpaTkoe copepxaHue cnpaBoYHUKA

BBeaeHue. Bo BBefeHWN npeacTaBneH 0630p 3aKOHOAATENbHbIX LOKYMEHTOB, WUC-
nonb3oBaHHbIX NpU ero paspaboTke, a Taikke KpaTkoe cogepxanve cnpasodHmka HAT.

Mpeaucnosue. B npeancnosum ykasaHa Lenb pa3paboTkn HAaCTOALEro CnpaBoYHMKa
HAT, ero cTaTyc, 3akoHoAaTeNbHbIA KOHTEKCT, Npoueaypa Co3AaHnsa COrnacHo yCTaHoBNEH-
HOMY MOPAZKY, @ TakKe NOPSAOK €ro NPUMEHEHUA.

O6nactb npumeHeHus. B pasgene ykasaHbl OCHOBHbIE BUAbl 3KOHOMWYECKON Aes-
TENbHOCTM 1 BUABI MPOAYKLMW, HA KOTOPLIE pacrnpoCcTpaHaeTca aencrene cnpasoyHmka HAT.

Pasgen 1. B pasgene 1 npeacrasneHa obwan nHbopmauus o gobbiye n oboraweHnm
YIS, B TOM YUCIE: OCHOBHbIE BMAbI YIS U NPOAYKTLI ero oboralleHus; CTpyKTypa 3anacos,
pecypcos, AoGbiun M NoTpebneHns yrns; nHopMaums o0 NPeAnPUSATUAX No Aobblbe n 060-
raleHnIo yris; onmcaHne OCHOBHbLIX 3KOMOrmM4Yecknx npobnem oTpacnvm n ee coumansHoOn
ponw.

Pa3pgen 2. B pasgene 2 npeacraBneHa uHpopmMauma 0 TEXHONOrMYeckux npoLieccax,
MCMOMNb3yeMbIX B HACTOSILLEE BPEMA NpU Ao0bIve 1 oboraleHnn yrns, B TOM Y1cne:

- CXeMbl TEXHOJIOTUYECKMX NpoueccoB A0ObLIMM yrnA NOA3EMHBIM CMOCOGOM, A06bIMN
YrNs OTKPbITbIM criocobom un oboraluenns yrns (C ykasaHneM OCHOBHBIX 3TanoB NPOLECCoB);

- Tabnuubl, oTpaxarLymMe OCHOBHbIE 3Tanbl A0ObIYMM YIS NoA3eMHbIM CnocoboM, Ao-
ObluM Yrnsi OTKPbLITbIM CMocoBGoM 1 oboraleHns yrna (C yKasaHMem BXOAHBIX U BbIXOAHbIX
MaTepuanbHbIX MOTOKOB, OCHOBHOMO TEXHOMOrMYeCckoro 06opyA0BaHUS, a Takke IMUCCUIA);

- Tabnuubl, oTpaxarowme ocHoBHoe obopyaoBaHue Anst fobblun yrns NoA3EeMHbIM
cnocobom, Ao6bluKM yrnsi OTKPbITbIM CnocoboM 1 oboralleHus yrna (C ykasaHuem HasHauve-
HWA 1 TEXHOMNOMMYECKUX XapakTepucTuk obopynosanms);

- Tabnuubl, oTpaxarolme NpupoooxpaHHoe obopyaoBaHUe, NPUMEHSEMoe AN f,0-
Oblun yrna noasemHbIM crnocobom, Aobblun yrns OTKPbITEIM CNocobom n oboralleHus yrns
(C ykasaHnem HasHauYeHus1 U TEXHONOMMYECKMX XapakTeprcTk o6opyaoBaHus);

- nogpobHoe onMncaHne TEXHONOMMYECKNX NMPOLIECCOB MO BbIAENEHHBLIM 3Tanam.
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Pasagen 3. B pasgene 3 npeacraeneHa UHMopMaUms 0 TEKYLLUMX YPOBHAX 3MUCCUN B
OKPY>KaIoLLYIO cpefy, B TOM YMChe:

- Tabnyubl NO MaTepuanbHOMyY U SHepreTuyeckoMy 6anaHcy fobbldn yris noA3eMHbIM
cnoco6om, AoBbIYN YIS OTKPbITEIM CNOCOBOM 1 06oraLLleHuo yris;

- Tabnuvubl MO 3MUCCUSIM B OKPYXKatoLLYO cpefy (BbIOpocam 3arpAasHAmoLLMX BELeCTB
B aTMocdepy, cbpocam 3arpsA3HsIoLLMX BELECTB B BOAHbIE OObEKTbI M 0TXOAaM Mpov3Bog-
cTBa W noTpebneHus) npu fobblue yrns Nog3eMHbIM CnocoboM, A0ObIME Yris OTKPbIThIM
cnocobom n oboralleHum yrns;

- aHanm3 gaHHbIX Mo 3MUCCUAM 3arpA3HSOLLMX BELLECTB;

- onpefeneHne MapKkepHbIX BELLEeCTB No Ao0blye yris noA3emMHbIM cnocobom, fobeiqe
YrNs OTKPbITEIM CNoco6om 1 oboralleHuto yrns.

Pasgen 4. B pasgene 4 npeacraeneHa cxema onpegenerduss HAT, onncanve aaHHON
CXEMbI, a TakKe onmcaHue PyKOBOASLUMX NpuHUMnoB onpegenenna HOT v cneunduyecknx
ocoBeHHocTelr [o6blun 1 oboraleHust yris, KOTopble OCNOXHAT onpeaeneHne HAOT co-
rMacHo AaHHbIM NPUHLMMNEM.

Paspgen 5. B pasgene 5 npeacraeneH nepedeHs HAT no pobeiie v oboraeHuo yr-
ng, a Takke onucanve atux HAT, B TOM Ymicne NpUMEHSIEMOrO MPW UX UCTIONb30BaHUN TEX-
Honornyeckoro 06opyaoBaHNs U NPENMYLLECTB, KOTOPbIE MOryT BbiTb AOCTUrHYThI NPU BHEA-
penvm HAT.

Paspen 6. B pasgene 6 npeactaeneHsl: aHannM3 OCHOBHbIX MONOXUTENbHbIX 3KOHO-
Muydeckmx adpdpektos ot BHeapeHns HAOT no aobbiue 1 oboraleHuno yrns; oueHka nepenek-
TUB CHWKEHWST SHEProeMKOCTU No4 BNVSHWMEM BHeapeHua aaHHbix HAT; tabnuua, Bknioya-
HOLWAn OLEHKY KanuTanbHbIX M SKCMIyaTaumMOHHbIX 3aTpaT, CBS3aHHbIX C BHELPEHUEM TOW
v nHom HAT.

Paspen 7. B pasgene 7 npeacraeneH nepeyeHb NepcnekTMBHbIX TEXHOMOMMA No Ao-
Oblve 1 oboralleHuIo yris, a Takke OrnmMcaHne 3TUX TEXHOMOMUN, B TOM YMCHE UX OrpaHude-
HWS 1 HELOCTaTKN, HE NO3BONSOWME NPUMEHSTL AaHHbIE TEXHONOM K B kavectee HAT.

3aknouutenbHble NONOXEHUA U pekomeHaauum. B pasaene npveeaeHsl ceeieHNA
0 YreHax TeXHNYECKoN paboyden rpynnbl, NPYHUMABLLUX yYacTue B pa3paboTke crnpaBoYHMKa
HAT, a Taioke pekomerzaumy npeanpusTmsam no gansHENWNMM UCCNEQ0BaHMAM 3KONOrnye-
CKMX acrnekToB A0bbIun 1 oboralleHns yris.

Bubnuorpadwus. MNMpuBeaeH nepedeHb UCTOYHUKOB MHGOPMaLMK, UCNOMb30BaHHbIX
npwv paspaboTtke cnpasoyHmka HAT.
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Mpeaucnosue

Liensto paspabotkun Hactosiero cnpaeoynvka HAT asnaetca yTBepXAeHWe ceeae-
HWIA 06 HAOT, npuMeHseMbIx Npu Aobblue 1 oborailleHnm yrns.

CornacHo depeparnsHomy 3akoHy ot 10 aHBapa 2002 r. Ne 7-03 «O6 oxpaHe okpy-
Xarowen cpefbl» [4] NPYMEHEHME HAaUSTYULIMX AOCTYMHBIX TEXHOMOMMIA HanpaBneHo Ha KOM-
MMeKCHOe MpefoTBpaLleHe U (M) MUHMMU3ALMIO HETaTUBHOTO BO3AENCTBUA Ha OKPYXato-

Liyto cpeny.
1 CtaTyc QOKyMeHTa

Hacrosawmn cnpasoyHuk HAT siBNsieTca AOKYMEHTOM NO CTaHAapTu3auun, cogepxa-
MM OMucaHve nprMeHseMbIx B HacTosiwee Bpems HAT 1 nepcnekTMBHBIX TEXHOMOruiA B
cpepe [06b4M 1 oboralyeHns yrns.

2 NHpopmaumsa o paspaboTumkax

HacToswmin cnpasoynmk HAT paspabotaH TexHudeckoin paboyel rpynnon «Jobbiya n
oborawieHne yrns» (TPl 37), coctae koTopoW yTBepxaeH npukasom PoccraHpapta ot
29 utoHa 2016 . Ne 811 «O cosgaHum TexHudeckoin pabouent rpynnbl ,Jobbiva n oboralle-
Hue yrns“y [5].

MepeyeHb opraHM3aumii  Ux NPeacTaBUTENEN, NPUHMMAaBLUMX yyYacTue B paspaboTtke
HacTosiwero cnpasoyHvka HAT, npvBeaeH B pasgene «3aknoumTernbHbIE NOMOXEHNA N pe-
KOMeHJaunm».

Cnpasounvk HOT 6yaeT npeacraBneH Ha yTeepxaeHue Bropo Hannyywmx AoCTynHbIX
TexHonorvn (ganee — Bropo HAT) (www.burondt.ru).

3 Kpatkas xapakrepuctuka

HacTtoswumin cnpasoyHuk HOT coaepxut onucaHne npuMeHsieMbix npu aobbive 1 060-
raleHun yrnsi TEXHONorMYecKkux npoueccoB, obopyaoBaHUs, TEXHUYECKUX cnocoboB, MeTo-
[l0B, B TOM YMCIIE MO3BONAOLMX CHU3UTL HEraTUBHOE BO3AENCTBUE HA OKPYXaloLLyIo Cpeay,
noTpebrieHne pecypcoB U aHeprn. U3 onncaHHbIX TEXHOMOrMYeckMx npoueccos, o6opyao-
BaHWS, TEXHUWYECKMX CrnocoboB, METOAOB onpeaeneHbl pelweHus, asnsaowmeca HAT.
Ha npeanpuaThsix yronsHoOM NpoMbILLNEHHOCTU NepeveHb peanusosaHHbix HAT 6yaet otnu-
YaTbCs B 3aBMCUMOCTM OT reonoro-reorpatmnyeckmx yCrnoBuii pacrosiokeHNa U NpuMeHse-
MbIX TexHorormi. Hacrtoawmn cnpasoyHnk HOT pekoMeHaoBaH MpeanpusiTUAM YronbHOW
NMPOMBILLIIEHHOCTW A4S MOAFOTOBKW nporpaMm BHeapeHus HAT, rocypapcTBeHHbIM OpraHam
LNA MPUHSTUA PeLUeHUA O rocyAapCTBEHHOM COMUHAHCUPOBAHUM UHBECTULMOHHBIX NPOEK-
TOB (MPOEKTOB MOAEPHM3aLNN).

MeTtogonorns HAT 6eina BHeCeHa B peaepanbHoe 3aKOHOAATENLCTBO N3MEHEHNSMUN
B ®eaepanbHbi 3akoH oT 10 aHBapa 2002 r. Ne 7-03 «O06 oxpaHe okpyxatowen cpeabl» [4],
yTBEpXAEHHbIMU PeaepanbHbiM 3akoHOM oT 21 uona 2014 r. Ne 219-¢3 [6].

Komnnekc mep, HanpasneHHbIX Ha O0TKa3 OT MCMNONb30BaHMA yCTapeBLUnX U Hedddek-
TUBHBIX TEXHOMOMMIA, nepexod Ha npuHumnel HAT n BHeApeHWe COBPEMEHHbIX TEXHOMOIMMMN,
Obin yTBepxaeH pacnopstkeHuneM lMpaeutensctea Poccuiickon depepauuu ot 19 mapta
2014 Ne 398-p [7].

MepeveHb cnpasoyHukos HAOT ©Gwin onpepeneH pacnopsbkeHnem [pasutenbcrea
Poccuiickon deagepaumm ot 31 oktabpa 2014 r. Ne 2178-p [8].

\'!
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4 B3aumoCBs3b € MeXAYHapOoAHbLIMU U perMoHanbHbLIMKU aHanoramm

Hacrosawwmn cnpasouHuk HAT pa3pabotaH Ha ocHOBE pe3ynbTaToB aHanmsa oTpacnuv
B Poccuiickon ®epepaupm n ¢ y4eToMm MatepuarnoB crnipaBoyHuka EBponernickoro cotosa no
HaMnNyywWmM AOCTYMHBIM TEXHOMOTMAM MO ODpalleHno ¢ 0TX04aMM U NYCTbIMU NOPOAaMU
ropHOA0OLIBaIOLLEN NPOMBILLNEHHOCTU

5 Coop AaHHbIX

WHdopmaumsa o TexHonoruveckux npoueccax, obopyaoBaHUM, TEXHUYECKUX CMOCO-
Bax, meTofax, NpPUMeHseMbIx nNpu Aobeide 1 oboraweHuun yrns B Poccuiickon depepauum,
cobpaHa B cooTBeTcTBUM C lNopsakom cBopa AaHHbIX, HEOOXoAUMBIX ANs paspaboTku WH-
HOPMaLMOHHO-TEXHUYECKOrO CNPABOYHMKA MO HAUIYYLLUMM AOCTYMNHbLIM TEXHONOMMAM U aHa-
nM3a npuUOPUTETHLIX nNpobrnem oTpacnn, yTBEpPXKAEHHbIM npukazom PoccraHgapta ot
23 mniona 2015 1. Ne 863.

6 B3anmocBsisb ¢ gpyrumm cnpaBouHukamm HOT

Hacrosawmn cnpaeodnnk HOT sBnsieTcs «BepTvKanbHbIM» — B HEM ykasaHbl HOT u
COMyTCTBYIOLAsA MHPOPMaLMA UCKIMIOYUTENBHO NO BUAaM AesTeNbHOCTU no aobbiMe u o6o-
raweHuto yrns. MNMonoxexna cnpasoyvHnka HAT cchopMynmpoBaHbl C y4ETOM MNONOXEHUA «ro-
PU3OHTanNbHOro» MHMOPMALIMOHHO-TEXHUYECKOTO CMPaBOYHUKA MO HaWMMy4lWUM AOCTYMHbLIM
TexHonornam UTC 16—2016 «lopHoaobbiBatoLlas npombiwneHHocTb. Obwme npoueccsl n
METOfbI», KOTOPbIV OnpeaenaeT ocHoBHbIe acnekTsl HAT no gobblve NonesHbIX MCKONaeMbIx
B Liernom.

7 Nndopmauun o6 yTBepxaeHun, onybnvkoBaHum u BBeAeHUU B AeUCTBUE

Cnpasoynvk HAT yTBepxpeH mpukasom Poccrangapra ot 15 pekabps 2017 r.
Ne 2841 v BBegeH B aevicteue ¢ 1 noHa 2018 r., oduuymansHo onybnukosaH B MHopMauum-
OHHOM cucTeme obLero Nonb3oBaHns — Ha oduumansHom carTe deaepanbHoOro areHTCTBa
Mo TEXHWUYECKOMY PErynnmpoBaHno U meTponorin B cetn MHTepHeT (www.gost.ru).
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MHOOPMALUUOHHO-TEXHUYECKU CNPABOYHUK MO
HAUNYYWUM OOCTYMNHbBIM TEXHONOIMNAM

AOOBbIYMA N OBOrALWLEHUE YA

Coal mining and preparation

Oara BBeaeHnsa — 2018-06-01
O6nacTb NpMMeHeHusA

Hacroawmin cnpasounvk HOT pacnpocTpaHseTcs Ha Cneayrlme OCHOBHbIE BWAbI
AEeATeNbHOCTU:

- 8oBbIMy yrns, BkNoyas Aobblvy KaMeHHOro yrns, aHTpauuTa 1 6yporo yrns (nurHu-
Ta),;

- oboraweHne yrns (kak oTAeNbHbIA NPON3BOACTBEHHBIA NPOLECC).

Taioke gaHHbIN cnpaoyHK HOT pacnpocTpaHseTcs Ha AONONHUTENbHbIE BUAbLI Aes-
TeNbHOCTW, SBMAOLLMECS HEOTHEMIIEMOW YacTbio TEXHONOMMYECKOro npoLecca Unnu Lensio
KOTOPbIX ABNASTCA NOATOTOBKA YA K peanv3aunv (Bnasl paboTt Ansd Nony4YeHUa NPoAyKLmK,
npurogHon ans cobita):

- XpaHeHue, nepesanka 1 TPaHCNopTUPOBKA YIMA B rPaHULAax TeppUTOpUM NPOMbILL-
NEeHHoM nnowaaky gobeieatoero 1 (Mnu) nepepabarbiBaloLero NpeanpUsTUs,

- ApobneHve, ouncTka, cywka, GpukeTMpoBaHue, COPTUPOBKa U MPOYME MOATrOTOBM-
TerbHbIE 1 COMYTCTBYHOLLME onepaummn Ha atanax Aobblum 1 oboralueHms yrns.

MepeuncneHHble BUabl paboT 0BbIMHO BbIMOMNHAIOTCA XO3AUCTBYIOWMMM CyObekTamu,
KOTOpblE CaMK 3aHUMalOTCs [0ObIMEN Yrna Uy pacnonoXeHsl B panoHe Aobblun. HekoTto-
pble TEXHONOrMYeckMe npoLEecChl MOMyT Takke OCYLLECTBNATbCA CneunanvM3npoBaHHbIMU
NpeanpuaATUaMM No 3aKasy TPETbUX CTOPOH B KAYECTBE MPOU3BOACTBEHHbIX YCIyT.

B npunoxeHun A mpuBeAeHbl COOTBETCTBYIOLME 0b6nactu npuUMEHEHUs  Koabl
OKB3[ 2 [9] n OKNA 2 [10].

JanHbin cnpasovHnk HOT Taicke pacnpocTpaHseTcs Ha NpoLecchl U MeTOAbI, CBA3aH-
Hble C OCHOBHbIMW BUAEMW AEATENbHOCTM, KOTOPbIE MOIYT OKa3arb BMUsIHUE HA OObEMBI
SMUCCUN 1 (UnKn) MacuTadbl 3arpsi3HEHUS OKpPYKatoLEen Cpeabl:

- MeToAbl NPeAOTBPALLEHNST U COKpaLLeHUs BLIODPOCOB U COPOCOB 3arpAsHAOWMX Be-
LecTB 1 0bpa3oBaHNs OTXOAOB,;

- XpaHeHue 1 TPaHCMopTMPOBKA B rPaHWLAX TEPPUTOPUM MPOMBILLIIEHHOW NNOLLEaAKU
AobbiBarollero u (unm) nepepabarbiBatoLLero NpeanpusaTus NycTon nopoabl U XBocToB 060-
raweHus.

JononHutenbHble BUAbI AEATENBLHOCTU NpY A4obbide 1 oboraleHum yrns n CooTBET-
creyowme um cnpasoyHukm HAOT (Haseanus cnpasoyHukoB HAT aaHbl B pegakuyum pacno-
pskenns Mpasutensctea Poccuiickon Pepepauun ot 31 oktabps 2014 ropa Ne 2178-p [8])
npuBefeHsl B Tabnuue Hxe.
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Bua gestenbHocTH CootBeTCTBYIOWUIA cnpaBoyHuK HOT

Metogbl ounctkm cTouHbIx BOA, | MTC 8—2015 «Ounctka CTOYHbIX BOA MPU NPOU3BOA-
HanpaBneHHble Ha COKpalleHWe | CTBe NPOAYKUMM (TOBAPOB), BbINOMHEHUN paboT 1 oka-
cOpocoB MeTannoB B BOAHblE 00b-|3aHWUN YCNyr Ha KPYMHbBIX MPEANPUSTUAX»

EKThbl
MpombiwneHHble cuctembl oxna-|UTC 20—2016 «[TpoMbILLNEHHbIE CUCTEMBI OXNaXKAEe-
XAeHUs  (Hanpumep,  rpagupHu, [ HUA»

nnacTtnH4YyaTble TenJ‘IOO6MeHHI/IKI/I)
XpaHeHne n obpabotka martepua-|UTC 46—2017 «CokpalleHne BbIBPOCOB 3arpsisHsio-

nos LUMX BELLecTB, COPOCOB 3arpA3HSIOLLMX BELecTB npu
XpaHeHWUN 1 CKNafvpoBaHuM TOBapoB (TPy3oB)»
O6palyeHne c oTxoaamm UTC 15—2016 «YTunusauma n obesBpexuBaHme oT-

XOA0B (Kpome 0Be3BpexmBaHNA TEPMUYECKAM CMOCO-
Oom (CKUraHne OTXO40B)»
BreipaboTka napa v anektposHeprum | UITC 38—2017 «CxuraHne TonnmmBa Ha  KPYMHbIX

Ha TENoBbIX CTaHLMAX yCTaHOBKax B LiENsX MPOn3BOACTBa SHeprum»
MoBbilweHe sHepretnyeckon ad-| UTC 48—2017 «[loBbleHne aHepreTudeckon ad-
dhekTMBHOCTH PEKTMBHOCTN NPU  OCYLLECTBIIEHUN XO3SINCTBEHHOWN

v (UNn) NHOM BEATENBHOCTUY
O6wume npoueccel 1 metoasl rop-|UTC 16—2017 «[lopHopobbiBaoWas nNpPOMbILWNEH-
HoZOObIBaIOLLEN [EATENBHOCTY HocTb. ObWwme npoueccs! U MeToabl»

Pazgen 1. O6wan uHgopmauma o nobbive u odoraweHun yrnsa
1.1 Jo6blya yrns

1.1.1 Buabl npoaykumun

Yronb npezacraenseTr coboK roproyyto 0CazouHYI0 NMopoay, KOTopas COCTOUT NpenMy-
LLECTBEHHO U3 yrrepoga C CoaepxaHueM MUHeparbHbIX NMpUMecei (CunukaTbl, kapOoHaTsl,
cynbduabl N T. 4.) [11] n apyrux xummnyeckmx aneMeHToB (BofOpOA, KUCNOPOA, asoT 1 ap.).
Mckonaembii yronb MOXET ObiTb 9KOHOMUYECKM BbIFOAHO WCMOMb30BaH WK B Ka4vectse
3HEpPreTM4YecKoro TONMBA, UMW B KAYECTBE OHOIO U3 BULOB TEXHOINOMMYECKOrO ChIpbS.

B 3a2BMCMMOCTW OT 3HAYEHWI MOKA3aTenNsl OTPAKEHUS] BUTPUHUTA, TEMNNOTLI CropaHust
(Ha BnaxkHoe Ge330nbHOE COCTOSIHWE) U BbIXOAa NETy4ux BellecTB (Ha cyxoe GessonbHoe
COCTOSIHWE) BbIAENAOT TPW BUAA yrna [12]:

- BypbIn yronb;

- KAMEHHbIN Yronb;

- aHTpauwuT.

[aHHble BUABI yrNa pasnuyatoTcsi U No cTeneHy metamopdusma. bypbii yrons xapak-
Tepu3yeTcsi HU3KOW cTaguen Metamopdusma, HU3KUM COAEPXKaHWEM YrnepoAa U HWU3KOW
TENSOTOW cropaHns. KameHHbIA yronb XxapakTepusyetcs CpeaHeln ctagnen metamopdmama,
cpegHUM cofepxaHveM yrnepoaa v bornee Bbicokon TennoTon cropanusa. MakcumansHon
cTagven metamopdumama U coaepKaHueM yrnepoga otnuyaeTca aHTpauvt. B saBucumocTtu
OT psiga NapaMeTpoB Yrin NOAPA3AENSOT Ha TEXHOMOrMYECKNe Mapku (cm. Tabnuuy 1).
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Tabnuya 1 — TexHOMOrMYECKME MapKU yrns

Bug yrna HaumeHoBaHue mapku Ob6o3HaueHne mapku

Bypbin Bypbii b
OnvHHONNaMeHHbIN a
JnyHHONNaMeHHbIN ra3oBbIn ar
lasoBbin r
[a30BbIN XXUPHbIA OTOLLEHHbIN KO
[a30BbIM XUPHBIV K
2KupHbiia K
KokcoBbIN XUPHBI KK

. | KokcoBbin

KameHHbin ~ =
KokcoBbI OTOLLEHHbIN KO
KokcoBbin cnabocnekarowmmnes HU3KOMeTaMopun3o- KCH
BaHHbIN
KokcoBbi cnabocnekarowmiics KC
OTOLLEHHBIN CnekarLwmncs oC
Towwmi cnekaromics TC
CnabocnekaroLmincs cC
Towmn T

AHTpauut | AHTpauuT A

[na cnoeBoro KOKCOBaHWSA MOTYT NPUMeEHSATBCS yrmu cnegyrowmx mapok: K, KK, 2K
MK, OC, I, KC, KCH, Ar, TC, CC. B ka4ecTBe 3HEpPreTUYeCcKoro TOMnnmea LUMPOKO UCMNONb3y-
totea yrnm mapok A, A, I, CC, T, b, A

Ons pasnuyHbIX yrinexMMmyecknx npoLeccoB MOTyT MCMONb30BATLCA YN Pa3nuyHbIX
Mapok: yrnn mapku I nogxopsat ans rasudukauum, mapku b — ans BblaeneHms ryMMHOBBIX
Bewects, mapok [, A, I, PK— ana npoussoacTBa CUMHTETUYECKOrO KMAKOrO TOMMNMBA,
Mapkn A — ans npousBoacTeBa kapbupa kpemHus u kapbupa amomunns [11]. AHTpauut
(Mapka A) MOXeT Takke MPUMEHATLCSH B ONpegeneHHbIX TEXHONOMMUYECKMX npoueccax me-
Tannypryuiecknx NpeanpuaTyin 1 Ans NPoM3BOACTBA 3NEKTPOAOB.

B 3aBMCMMOCTM OT pa3aMepoB KyckoB, NonyYaemblx npy Aobbive, KaMeHHbIN yronb ae-
NUTCA Ha psg knaccos (cM. Tabnuuy 2).

Tabnuya 2 — Knaccbl kpynHocTu yrnst [13]

Knacc kpynHoctu Pa3mep KyckoB, Mm
n MnutHBIN 100-200 (300)
K KpynHbliii 50-100
0] Opex 25-50
M Menkui 13-25
Cc Cemeuko 6-13
L LWTLI6 0-6
P Psipoeoi 0-200 (300)

OnHOM 13 BaXKHEWLLNX XapakTepUCTUK YIS Kak SHepreTMyecKkoro Tonnmea seBnseTtca
yAenbHas TEnroTa cropaHns (M3MepsieTca B DKOYIAX Ha Kunorpamm). 3HaveHne AaHHOro
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nokasaTens U3MEHSIETCS B LUMPOKUX Npefernax U 3aBUCKT kak OT CBOWCTB U cocTaBa OpraHu-
Yyeckomn MaccChbl, TaKk U OT 30/IbHOCTU N BN&XHOCTWN yrne17|. Paanuyarot BbICLUYKO N HU3LLYHO
yAEnbHYH TEMNOTY cropanmsa [11]: nepBbI Noka3aTenb BKAKOYAET TENMOTY, BblAENSOLLYCS
Npu KOHAEHcaUum oBpa3yoLmMXCs B NPOAYKTax CropaHns BOASHbLIX Napos.

Ka4ecTBO KOKCYHOLLMXCS Yrhen 3aBuUCUT OT MHOXecTBa nokasatenen. Onpepenenve
Ba)KHEWLLMX rokasaTenen ANA HAX OCMOXHSAETCA TEM, YTO YronbHas LUMXTa ANS KOKCOBaHWA
hopmMMpyeTCs U3 yrnen pasnnyHbIX Mapok, KOTOPblE NO-Pa3HOMY BIUSIOT Ha XapakTepucTu-
KV LWMXTbl. B kayecTBe rmaBHOr0 CBOMCTBA KOKCYHOLLUXCS YrMel paccmaTpyBatoT UX crnekae-
MOCTb, T. €. CMIOCOBGHOCTb MEPEXOAUTL B MNacTuyeckoe cocTosiHWe. [ins oueHku criekaemo-
CTW CyLLECTBYET MHOM0 pasfuyHbIX METOAOB, noaasnsowee G60nMbLUMHCTBO KOTOPLIX OCHO-
BaHO Ha OnpeaeneHVn pasnnyHbIX NapameTpoB NNacTUYECKon Macckl (CBOGOAHOE BCMyYn-
BaHWe, NNacTOMETPUYECKUIA MeTog, AnnaTomeTpusi no Mmetogy Aanbepa — ApHy, metog Po-
ra, metog pet — KuHra v ap.). B pamkax ogHoro 13 MeTogoB — MNMacTOMETPUYECKOro —
paccMaTpuBaloTCA Takue MokasaTenu, Kak TOMWMHa MnacTUYeckoro Cros, BenuuuHa nna-
CTOMETPUYECKON yCaaKku, BUAbI NNacToOMETPUYECKON kKpusor [11].

Mpwu oUeHKe copepaHusi BpenHbIX MUHeparbHbIX NpuMecei 0BbIMHO pacCcUUThIBaOT
cofepxaHue cepbl U 30MbHOCTb. PacnpocTpaHeHHBIM NapaMeTpoM Takke ABMASTCA BNaX-
HOCTb yrnisi.

1.1.2 3anacbl 1 pecypchbl

Poccuiickas degepaums 3aHMMaeT BTOPOE MECTO B MMPE MO JO0Ka3aHHBIM (NOATBEp-
XIOEHHbIM) 3anacam yrnsa (Bcero 157 mnpa T, m3 Hux 107,9mnpa T Oyporo yrna wn
49,1 Mmnpa T kameHHoro yrns), yerynasa CLUA (237,3 mnpg 1) [14].

Mo coctosiHMio Ha 1 sHBaps 2015r. passefaHHble 3anacbl yrng COCTaBnsoT
195,4 mnpa T (3anackl kateropuii A + B + Cq) 1 78,6 Mnpa T (3anackl kateropum Co). Mpu
atom OGonblwasa 4acTtb 3anacoB (146 mnpa T, unn 53,3 %) npuxoautcs Ha Oypble yrmum,
119 Mnpa T, unn 43,4 % NpUXOAMTCA Ha KaMeHHble yrnu (cpean Hux okoro 50 Mnpa T KOK-
CYIOLLMXCS MAPOK YIMen), a OCTaBLUasiCa 4acTb NPUXOAUTCA Ha aHTpaumTbl (okono 9 Mnpa T,
unn 3,3 %) [15].

Ha TteppuTtopun Poccuiickon depepaupm pacnonoxeHo 22 yronbHelx 6accerHa n 129
OTAENbHBIX MECTOPOXAEHWN, @ pacnpefeneHve yrofbHelX 3anacos SBNAETCA HepaBHOMEP-
HbIM (cM. Tabnmuy 3). Hambonblias vacTe 3anacos (6onee 80 %) cocpenoTtoveHa B Cnbupn,
B 4acTHoctu B Kemeposckol obnactu (121,2 mnpg T, nnun 44,2 % ot obwero obvema 3ana-
coB).

Pacnpepenenne 3anacos yrnen 1 nx npOrHO3HbIX pecypcoB kareropum P1 no yronb-
HbIM BacceliHam PO 1 no cybbektam PO npueeaeHo Ha pucyHkax 1 1 2 COOTBETCTBEHHO.

Tabnuuya 3 — PaseefaHHble 3anack! yrns no oCHOBHbLIM GacceiHam

YroneHbIn B Vins CvBuekTsl PO 3anacb! kateropui | 3anacbl kateropum
BaccelH akd y A+B+Cy,mnpgT Co, Mnpa T
KaHcko- Bbypbi, kKameH Kemeposckas
. y'? ' obnactb, Kpac- 79,2 38,9
AunHcKkmni HbIA ’ .
HOSIPCKMIA Kpal
. . Kemeposckas
KyaHeukuin KameHHbI Mepos 53,7 14,5
obnactb
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YronbHbliA
b6acceliH

NpKyTCKIni

Mevopckunii

LoHeuknit

KO XXHO-AKYTCKMiA

MUWHYCUHCKWIA

Bug yrns

KameHHbl, 6y-
pbIiA

KameHHbI

KaMeHHbl i

KameHHbI

KaMeHHblli

CocbavHcKo-

Cyb6bekTbl PP

MpkyTckasa 06-

7,6
nactb
Pecny6nuka Ko- .
MU
PocTtoBckas 06-

6,5
nacTb
Pecny6nuka Ca- a5
xa (AkyTus) '
Pecny6nuka Xa-

51

Kacusa

3AMNACbI n PECYPCbI

1%

Meyopckuii

NTC 37-2017

3anachbl kateropuii 3anacbl kKaTeropum
A+B+Ci, mapaT

C2 mpa T

4,6

0,5

3,2

2,7

0,4

PucyHok 1 — PacnpegeneHve 3anacoB yrinei U ux nporHo3HbiXx pecypcos

kaTteropuun Pi no yronbHblM 6acceliHam P® [15]
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3AMNACbBI nPECYPChI

Pecn.  Mepmckuii 02
BalukopTocTaH Kpait 39
;‘SHeL‘KMM qu%TC(;KMﬁ
Kamuatckuit
)6 XaHTbl- 2n Kpaii
MaHcuiicknii 33
Pecn. Komu A0 MarapgaHckas
I o6n. \
04 KpacHospckuii 0,8
- Kpan
¥ " 68.1
A 0— Csepanosckas 86,3
O o6bn
-[I YenabuHckas KemepoBckas
? 06n. . o6n.
n I
Hosocnbupckas
o6n
AnTatickuit 3.7 Mpumopckuii

1,3 kpaii

mnpaT
PA Pecn. Xakacus

PucyHok 2 — PacnpegeneHve 3anacoB yrneii n ux NporHo3HbiX pecypcos
kateropuu Pi no cy6bektam PP [15]

1.1.3 [o6biya n notpebneHue yrnsa

B Poccuiickon ®epepauun 3a 2016 r. 6b110 [o06bITO 385,7 MAH T yras, U3 HUX
281,1 MnH T (72,8 %) OTKpbITbIM cnoco6om [16]. Hambonbwasa pgonsa npu gobbiye yrnsa npwu-
xoamTcs Ha Cubupckuii depepanbHbini okpyr (85,0 % OT o6Lliepoccuinickoin fobblun), B TOM
uncne Ha KemepoBckyto obnactb (58,7 % oT obuiepoccuiickoii go6blum) n KpacHospckuii
Kpaii (10,0% ot obuepoccuiickoli fo6biun) [17]. 10 KpynHelilumMx komnaHwuii obecneynsaroT
6onee 70 % HaumoHanbHoOI AO6LIUM YIS (CM. TaGnnLy 4).

Tabnuua 4 — KpynHeiwwne npounssoantenu yrnsa B Poccun [18]

[o6biya yrna, MH T
HavmeHoBaHMe komMnaHuu

2014 r. 2015 . 2016 .
AO «CY3K» 98,9 97,8 105,5
OAO «YK ,Kysbaccpaspesyronb"» 44,5 445 44,5
AO XK «CAC-Yronb» 29,7 30,0 28,6
OAO «Meuen-MaiiHnHr» 23,2 23,2 23,2
Mpynna «<EBPA3» 21,8 20,6 22,3
AO «Pycckuii yronb» 13,6 14,4 13,6
00O «KomnaHnusa ,Boctcmbyrosnb"» 12,1 13,0 13,1
MAO «Kysbacckast TONMBHaA KOMMNaHUSA» 10,6 11,0 11,7
3A0 «Cubyrnemet» 10,8 10,9 11,7
AO «BopkyTayronb» 11,4 13,2 9,6
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B 2015 r. o6bem notpebnenunsa yrna B P® coctaBun 197,5 maH T 1). K OCHOBHbIM MO-
Tpebutensm yrasa oTHOCATCA:

- anekTpocTaHuun (114,2 MAH T);

- KoKcoxummnyeckme 3asogpl (36 M/H T);

- HaceneHune (23,4 MSH T).

OcTanbHoe notpebnexne (23,9 MaH T) obecneymBalT MeTa/llypruyeckne u LeMeHT-
Hble 3aBoAbl, OAO «P>XX[» n npoumnin 6usHec [18]. Jlons umnopTta B NOTPEGNEHUN YINs Ume-
eT TeHAEeHUMI0 K CHWXeHuo 1 B 2015 r. coctaBuna 11,6 %, yto cooTBeTCTBYET 22,9 MAHT
(82016 1. — 22,1 MaH T [19]). U3 HUX 22,1 MAH T NPUXOAUTCS Ha 3HEpPreTUYECKnit yrosb, 3a-
Be3eHHbl U3 KasaxctaHa, n 763,4 TbiC. T NPUXOAUTCH Ha KOKCyloLwniica yronb [20].

3kcnopT poccuiickoro yraa B 2016 r. coctaBun 164,6 MAH T, No gaHHbiM LAY T3K, un
171 MAH T, N0 AaHHbIM PefepasnbHOl TaMOXEHHOM cnyxobl PO (®TC Pd). Mo gaHHbIM ®TC
P®, 13 HMx 11 mMAH T 6bII0 OTNPABNEHO HA 3KCNOPT B G/MkHee 3apybexbe, a 160 MAH T —
B fanbHee 3apy6exbe [19]. OTrpy3ka Ha 3KCMNOPT MPeuMyLLECTBEHHO OCYLUECTBAseTCA 4e-
pe3 mopckme nopTbl (0koso 70,3 % oT 06Lero o6bema no gaHHbIM 3a 2015 r. [21]).

Ha pucyHke 3 npuBefeHa CTPyKTypa 3Kcnoprta yr/ia no HanpasneHnsam B 2016 r.

m Pecnybnuka Kopes
m AnoHuA
m Kutan
m Typuusa
m BenvkobputaHus
m YKpauHa
m HugepnaHgbl
m [epmaHua
TaliBaHb
m [lonbwa
u HanA
BbeTHam

W Mpoune

PucyHok 3 — CTpykTypa akcnopTa yrnis no HanpasneHvam B 2016 r., % [19]

B 2016 r. BO3pOC 3KCMOPT POCCUIACKOrO Yr/is MO OTHOLUEHWUIO K YPOBHIO 2015 . B Takue
cTpaHbl, kak Pecnybnvka Kopesi, AnoHusa, Kutaid, Typumsi, YkpauHa, HuaepnaHgbl, TaliBaHb,
Monbwa, WHana, BbeTHam uT. 4. CokpalleHue 3KCMOPTHbIX MNOCTaBOK HabniAanocb
B HanpasneHun BenukobputaHum n HungepnaHgos [19].

) C yueToM MMMOPTHBIX NOCTABOK.
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1.1.4 Yrnepo6biBaromme npeanpuartusa Poccun

Mo paHHbIM MuHaHepro Poccum, no cocTosHuio Ha 1 aHBapa 2016 . pobbiy yrna
ocyllecTBnAnM 192 yronbHbIX NPEAnpPUSTUSA, B TOM yucne 71 yronbHasa waxta n 121 pas-
pes [22]. B To xe BpeMs Mo AaHHbIM YronbHbIX kKomnanui n SrYT «UAY TOK» Geina cobpa-
Ha nHQopmaumsa o 214 yrnegobbiBarowmx npeanpuaTrax (B TOM ducne 63 waxtax u 151
paspese), AeNCTBYOLMX NO COCTOSHNIO Ha 1 ntoHsa 2017 1. (cm. Tabnuuy 5).

CornacHo cobpaHHbIM fAaHHbIM B nepuog ¢ 2000 r. B Poccum BbIN0 OTKPLITO 1K BOC-
cTaHoBneHo 56 paspesor u 20 waxT, yto coctasnseT 37 % n 32 % oT nx obLlero konuye-
ctea. [pu aTom 25 13 56 HOBbIX paspesos, a Takke 17 n3 20 HOBbIX WaxT BbiNM OTKPbLITHI
B KemepoBsckon obnacru.



Ta6nuya 5— lMepeyeHsb yrneaobbipatomx NPeAnpUsATMii Poccum (Mo cocTosHMio Ha 1 nioHs 2017 1.) 2

KomnaHus (B ckobkax ykasaH XOmnAuH,

[op otkpbITUS/

Ne Mpeanpuatune . Cybbekr PO Mapka yrns
B KOTOPbIWN BXOAUT AaHHasA KOMI'IaHI/Iﬂ) BOCCTaHOBNeHus
NoamMockoBHbIN H6accelH
1. [p. NbBOBCKNI |000 «MocGacyronb» [ Tynbckas o6nacts | Hin B
Apxunenar lUnuubepreH
Mypmarckas 06-
o 1-—! -
2. . Ne 1-5 pyarwka «bapex Oryn «I'T ,ApkTukyrons"» nactb (apxunenar 1965 r
ubypr»
Wnuubeprer)
Meyvopckun BacceinH
N AO «BopkyTtayronb»
3. |p. OHbsITMHCKMIA (MAO «CesepcTany) Pecny6nnka Komu 2000 K
AO «BopkyTayronb»
4. |w. Boprawopckas (MAO «CesepcTans) Pecnybnuka Komu 1975 K
AO «BopkyTayronb»
5. |w. BopkyTuHckas (MAO «CeBepcrans») PecnyGnuka Komun 1973 K
AO «BopkyTayronb»
6. |w. 3anonspHas (MAO «Cesepcrans) Pecny6nuka Komu 1949 K
7. |w. Komcomonbckas AQ «BopkyTayrone» Pecnybnuka Komu 1977 K
(MAO «Cegepcranb»)
AO «BopkyTayronb»
8. |w. CesepHas (MAO «CeBepcTanss) Pecny6Bnuka Komu 1969 K
9. |w. NHTuHCcKas OAO «llaxTa ,MHTayrons‘» Pecnybnuka Komu 1965 a
HoHeukunn BaccenH
10. |w. danbHsas AO «[loHcKon aHTpauuT» Pocrosckas obnacTtb 1943 A
11. |w. OByxoBsckas AO «LL/y OByxoBckas» Pocrosckas obnacTtb 1978 A
12. |w. CagkuHckas 000 «lW/y CaakuHckoe» PocTtosckas obnactb 1989 A

2 CocTaBneHo no AaHHbIM PIYM «LAY TOK» 1 yronbHbsIX KOMAaHUA.
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ol

lpodomxeHue mabnuybl 5

KomnaHus (B ckoGKkax ykasaH XOMAWHr,

"o, oTkpbITUS/

Ne MpeanpusTye B KOTOPbI BXOAUT faHHas KOMMNaHWUs) Cybuexr PO BOCCTa@HOBNEHUSA Mapka yrrs
13. |w. Wepnosckan-HaknoHHas | OAO «[oHyronb» PocrtoBsckas obnactb 2007 A
KOxHo-Ypanbckuii 6accerH
14. |p. TronbraHcKumn OAOQ «OpeHbypryronb» J(_I)ap;if.iyprm(aﬂ ob- 1982 b
15. | p. KopkuHckuii AO «Yensiburckas YK» HensGurickan oG- 1934 B
nactb
"opnosckun 6accenH

16. | p. BocTouHbliA 000 «YK ,BocTokYrons*» J'j;’sf:m”p“a” ob- 2016 A
17 p. rOpJ'IOBVCKVIVI (B TOM Yncne AO «CHBMPCKUY BHTPALIATS Hosocunbupckas 06- 1975 A

YpryHckun y4acTok) nactb

p. KonbieaHckuii (B TOM HoBOCUBMDCKAS O6-
18. |umcne CesepHbin 1 Kpytn- | AO «CrBMpCKUIA @aHTpaLmT» nacTe P 1993 A

XVHCKUA Y4acTKu)

MwuHycuHckui 6accerin
19. |YOI'P AbakaHckui 000 «CY3IK-Xakacusa» (AO «CYIK») Pecnybnuka Xakacus H/A a
20. |p. BocrouHo-benckun 000 «CY3K-Xakacusa» (AO «CY3K») Pecnybnuka Xakacus 1993 a
21. |p. Usbixckuin 000 «CY3IK-Xakacusa» (AO «CYIK») Pecnybnuka Xakacus 1965 a
22. |p. YepHoropckum 000 «CY3IK-Xakacua» (AO «CY3K») Pecnybnuka Xakacus 1956 a
23. |w. Xakacckas 000 «CYIK-Xakacusa» (AO «CY3K») Pecnybnuka Xakacust 1957 a
24. |p. ApwiaHoeckuia 000 «P. ApLuaHoBckUin» Pecnybnuka Xakacus 2014 a
25. |p. benosipckuii 000 «P. benospckuin» Pecnybnuka Xakacus 2014 a
. AO «YK ,Paspes CtenHon"»
26. |p. CrenHon (AO «Pycckuit yronb») Pecnybnuka Xakacus 1993 a
KaHcko-AumnHckuin baccenH

27. |p. bepesosckuii AO «p. Bepe3sosckuin» (AO «CYIK») KpacHospckuit kpai 1975 b
28. |p. BopoaunHckmia AO «CY3K-KpacHospck» (AO «CY3K») |KpacHospckuit kpai 1949 b
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TpodomkeHue mabnuysi 5

Komnanus (B ckobkax ykazaH XOonauHr,

Fop oTkpbITUS/

Ne Mpeanpusue B KOTOpbI BXOAUT AaHHas KOMNaHUs) Cybuexr PO BOCCTaHOBMNEHUS Mapka yrns
29. |p. Haszaposckui AO «p. Hazapoeckuii» (AO «CY3IK») KpacHosipckuii kpar 1951 b
. ABaHckuit (B Tom umcne | AO «KpacHosipckkpanyronb» . N
30 "I)'aceescmﬁ )El-laCTOK) (AO «Pycckuii yronb») Kpacrosipcrui kpai 1983 B
31. |p. Mepeacnosckuin '(;O()«;('f;;:&?;gﬁ:g ron» KpacHosipckuii kpai 1983 B
32. |p. CasHo-MapTusaHckun (C')A%O«;I;(.;g(j;H;r;'Jl-lirgwachmm» KpacHosipckuii kpan 1991 ar
33. |p. Npbeiickuin 000 «Komnanus ,Boctcnbyrons*» KpacHosipckuii kpan 2000 b
34. . Bonb}uecupcmw (Banax- 000 «Cubyronb» KpacHosipckuia kpan 2008 b
TUHCKINA)
35. |p. KaHckuia AQ «P. KaHckuin» KpacHosipckuii kpain 1994 b
36. |p. Cepeynbckuii AO «P. Cepeynbckmin» KpacHosipckui kpai H/n B
37. |p. CTenaHoBCKuMiA 00O «P. CtenaHoBCKuUii» KpacHosipckuii kpan 2010 b
38. |p. Aserickuit (TynyHyrons) | OOO «KomnaHus ,Boctcnbyronb» WpkyTckas obnactb 1969 b
39. |p. MyryHckmia (TynyHyrons) |OOO «Komnanus ,Boctcmbyrons*'» WpkyTckas obnactb 1990 b
40. |p. LUUTKUHCKMIA 000 «llnTknHCKUI paspes» WUpkyTckas obnactb 1994 5]
TyHrycckuin GacceiH
41. |p. XepoHckuii (BepeuHckumin) | OO0 «Komnanus ,Boctcmbyronb”» WUpkyTckasa obnacTtb 2003 a
42. |p. KaiepkaHckumin Ne 2 MAO «I'MK ,Hopunbckuin Hukenb"» KpacHospckun kpai 1965 CcC
43. | p. Kokytickuii AO «[lMontoc» KpacHospckun kpai 2005 a
Ynyr-Xemckuin 6acceiiH

44. |p. YapaHckuii 00O «TyeuHckas MPK» Pecny6nuka TeiBa 1964 K
45. |p. Kaa-Xemckuia 000 «TysuHckas M'PK» Pecny6nuka TeiBa 1970 r
46. |w. Mexerenyrons 000 «YronbHas komnakns ,Me- Pecny6nuka TeiBa 2015 XK

JKerenyrone“»

WpxyTtckuii (YepemxoBckuii) BacceiH
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lpodomxkerue mabnuypsi 5

KomnaHus (B ckobkax ykazaH XOnAuHT,

[op oTkpbITUSA/

Ne Mpeanpusue B KOTOPbII BXOAUT AaHHAsA KOMNaHMS) Cybrexr PO BOCCTaHOBMEHUS Mapa yrns
o 000 «Komnanus ,Boctembyrons”»/
47. |p. NonoBuHCcKUN 000 «OnbxoH» WpkyTckasa obnactb 2007 a
48. |p. YepemxoBckuia 000 «Komnanus ,,Boctcmbyrons”» WpkyTckas obnactb 1955 a
49. |p. [MWUHKUHCKWIA 000 «[muHkM» WpkyTckasa obnactb Hin |
50. |p. KapaTaesckui 000 «KaparaeBsckuii kapbep» WpkyTckas obnactb H/n ar
51. |p. Nyxkosckuii (Anapckuin) | OAO «BoctcnbaHeproyrons» WpkyTckas obnactb Hin a
52. |p. Pasgonbe 000 «PecypcnpomcHab» WpkyTckas obnactb 2008 a.ar,r
53. |p. Tapacosckui 00O «TapacoBckuiA yronb» WUpkyTckasa obnactb 2012 a
54. |p. XapaHyTcKui ::j:; «XapaHyTCKas yroreHas kouna- WUpkyTckan obnactb Hip Hip
MecrtopoxaeHnus Bypstum n 3abaitkanss
p. MN'ycuHoo3zepckuia (ydacT- )
55. | kn XonbGopkmHckun, ba- Howag «BYPATCKAA FOPHOPYAHaA KoM Pecnybnuka bypsaTtua 2006 b
nH-3ypxe)
56. |p. JabaH-IopxoHckuii 000 «BCIK» Pecnybnvka bypstusa 1981 b
57. |p. BarycTanckmmn 000 «BCI'K» Pecnybnuka Bypstus 2001 b
N 000 «YronbHbI paspesy» /
58. |p. OkuHo-Knrouesckuia 000 «YronbHas KoMmnaHs BypsTn Pecnybnvka bypsaTtua 1988 b
59. |p. XapaHopckuii AO «P. XapaHopckuii» (AO «CY3K») 3abalkanbckuii kpai 1970 B
. 000 «ApkTndeckue pa3paboTkmy . . N
60. |p. Ancatckumn (AO «CY3K») 3abarikanbckmn kpan 2012 XK K
61. |p. BykayaunHckuii 000 «3Y3K» 3abalkanbCkuii Kpam 2007 a
62. sz.BmO)CTOquM (TaTaypos- | 50 «Uurayros» (AO «CYIK») 3aGalikansCrui Kpaii 1983 5
63. |p. 3alynaHckmit 000 «TA I'YTK 3awynan-3abarikance» | 3abaiikanbCckuin kpai 2011 b
64. |p. KyTnHckwmit 000 «P. KyTuHckmin» 3abGalkanbckuii kpait H/g 5]
65. |p. TUrHUHCKKI 000 «P. TUrHUHCKMIA» 3abaiikanbckui kpaw 2009 B
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lpodomkeHue mabnuus 5

KomnaHus (B ckobKkax ykasaH XOnawHr,

Fop, oTkpbITHA/

Ne Mpeanpusue B KOTOPbI BXOAWUT A@HHAs KOMNaHUs) Cybrexr PO BOCCTaHOBIEHMS Mapa yrns
66. |p. TyrHynckun AO «P. TyrHynckun» (AO «CY3K») 3abavikanbckui kpawm 1989 b
67. |p. Ypevickun OAOQ «Yperckui yronbHbIn paspes» 3abavikanbckui kpawm 2013 b
68. |ply YpTynckoe MAOQ «IMpuapryHckoe MIXO» 3abankanbckui kpan 1993 b
69. |p. YepHoBckmin 000 «3abyronb» 3abankanbckuii kpan Hin b
HwxkHe-3ewnckun 6acceiiH
70. |p. EpkoBeukun AO «Amypyronb» (AO «Pycckuii yronb») |Amypckas obnacts 1991 b
71. |p. CeBepo-BocTouHbIn AO «Amypyronb» (AO «Pycckuii yronb») |Amypckas obnacts 1932 b
BypewvHckuii GacceinH

72. iﬁ:j(;(:'::g?%l“ (Oroa- AO «Awmypyronb» (AO «Pycckui yronb») | AMypckas obnacts 1991 a
73. |p. BypeuHckuii AO «Ypranyronb» (AO «CY3K») XabapoBsckui kpain 2000

74, |y Ypraneckos AO «Ypranyronss (AQ «CYIK») XabapoBckuit kpait 1948 r

(w. CeBepHas)
BuknHO-Yccypuinckun GacceriH
75. |p. BosHoBckuin 3AO0 «Yronb ACO-1» Mpumopckui kpait 2002 5]
76. |p. Nyyeropckuin-1 AO «Jly4eropckui yronbHbIn paspes» Mpumopckuii kpait 1973 5]
77. |p. Nyyqeropckuin-2 AO «Jly4yeropckui yroneHsIn paspes» Mpumopckuii kpaii 1997 b
78 [P HoxwHo (ply Hoso- |, ) «Mpumopckyronb» (AO «CYIK») MpyMopCKUii kpaii 1999 B
LUaxTUHCKoe)
79. gézzz::sg:omz)-z (ply Ho- AO «Mpumopckyronb» (AO «CY3IK») Mpumopckuii kpaii 1982 B
80. ?p /SZ%EBZHSZXEE:S:;::T g AO «Mpumopckyronb» (AO «CYIK») Mpumopcknii kpai 1995 B
PasponbHeHckuii 6acceinH
81. [YOIP Bocrok-2 [AO «Ll/y Boctouroe» (AO «CY3K») | Mpumopckuin kpaii Hin i)
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lMpodomxeHue mabnuyb 5

KomnaHus (B ckobkax yka3aH XOnAuHr,

o oTkpbITUS/

(AkyTmns)

Ne MpeanpusiTne N Cybbekt PP Mapka yrns
B KOTOPbIA BXOAUT A@HHASA KOMMAHWA) BOCCTaHOBMEHUs!
YNrP W/y BocTtoyHoe
82. [(YNI'P IOxHbIA-3, Yronb- AO «ll/y BoctouHoe» (AO «CY3K») Mpumopckmin kpan 1994 a
HbIIA)
KOxHo-AkyTckmniA GacceliH
83. |p. HepronrpuHcKwii AOV«XK Axytyrons» (000 «YK Meuven- |Pecnybnuka Caxa 1979 K
MaiHWHr») (AxyTua)
84. |p. BribruHciwii OOVO «3Anbrayronb» (000 «YK Meuen- |Pecnybnuka Caxa 2011 »
MaiHWHr») (AxyTna)
. . |AO «OK [deHncoBckum» Pecnybnuka Caxa
85. |p. [eHncoBckuii-BocTouHbIM (000 «YK ,Konmap*») (kyTns) 201 K
86 L. [leHncoBcKas- AQ «I"OK JeHuncosckuin» Pecnybnuka Caxa 2009 K
" |LeHTpansHas (000 «YK ,Konmap“») (AxyTns)
87 YOIP UHarnuHckni- AO «IOK WHarnuHckuiny Pecnybnuka Caxa 2011 X
" | CeBepHbI (000 «YK ,Konmap“») (SAkyTuns)
88 YOI'P UHarnuHckmin- AO «OK UHarnmHckmn» Pecny6nuka Caxa 2015 e
" | 3anagHbI (000 «YK ,Konmap“») (AkyTuns)
o Pecnybnuka Caxa
89. | YOI'P Noky4akuTckmn 000 «Jonry4aH» (SAyTis) 2011 XK
90. [YOIP OO0 «3puum-TxaH» |OQ00 «3pumm-TxaH» Pecnybnuka Caxa H/g X, CC
(AxyTns)
91. |w. YynbmakaHckas 000 «3punmM-TxaH» Pecnybnuka Caxa H/g X, CC
(AxyTns)
92. |p. deHncosckun 3A0 «Manble paspeabl HeptoHrpuy» Pecnybnuka Caxa Hig K, KC, CC
(AkyTns)
93. |p. KabakTuHCKMM 3A0 «Manble pa3pesbl HeptoHrpu» Pecnybnuka Caxa H/n K, KC, CC

3blpsiHCkU BaccenH
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lMpodomkeHue mabnuusi 5

KomnaHusi (B ckobkax ykasaH XOnAWHT,

Fop oTkpbITHS/

nactb

Ne I'Ipe,qnpmmwe B KOTOprI?I BXO4AUT AaHHaA KOMI'laHVIﬂ) Cy6be|cr P® BOCCTaHoOBNEHUA MapKa yrna
. . N Pecnybnvka Caxa
XK
94. |p. 3bipsaHckmn AO «3bIpAHCKUA YronbHbIN P.» (StkyTvsT) Hig
INeHckmn BaccenH
AO «XK AxyTtyronb» (000 «YK Meuen- |Pecnybnuka Caxa
95. |p. Dxebapukm-Xas MariHuHr») (StkyTns) 1972 a
96. |p. Karranacckuii AOV«XK Axkytyronb» (000 «YK Meuen- |Pecnybnvka Caxa 1956 5
MawHWUH») (AkyTns)
N Pecnybnuka Caxa
97. |p. KemneHgsanckun 000 «CyHTapueonur» (SikyTns) 1993 b
98. |p. Knuposckmin MAO «KnpoBckuih yronbHbI p.» l(::lf;};:;ma Caxa Hin b
99. |p. XapGanaxckuit OAO «TeneH» Pecnybnuka Caxa 1967 i
(AxkyTns)
Pecnybnuka Caxa
100. |w. Dxebapukn-Xas AO «XK AkyTyrone» (StkyTis) 1985 i
CaxanuHckmn 6accemnH
101. | p. BowHsiKoBCKUIA 000 «P. BowwHskoBCKMA» g:zf:MHCKaH 06- 1998 ar
102. |p. KpyTosipckumia 000 «3anaaHas yronbHasa KoMnaHua» J?:;(f:MHCKaH 06- 1993 b
103. | p. NlonaTuHckuit 000 «opHsk-1» Caxanurckas ob- 1991 3
nactb
o C 0-
104. |p. MaHrupaiickuin (Mraun) | OO0 «MaHrnpan» n:;(f;MHCKaH ° H/n ar
105. |p. Hukonbckmn 00O «Yrneropckyronb» Caxanurckas o6- 1997 =)
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lMpodomxerue mabnuyp 5

KomnaHus (B ckobkax ykasaH XOnAWHT,

lop oTkpbITUS/

Ne I'Ipe,qnpmnme B KOTOprI7I BXOAUT AaHHasA KOMI'IaHI/IH) CyﬁbeKT P® BOCCTaHOBNEeHUA MapKa yrna
106. |p. Hukonbckmn-2 000 «Yrneropckyronb» E::f;””cm" 0b- 2003 b
107. |p. ConHLeBcki 000 «P. ConHUEeBCKMin» S::f:'””cmﬂ 0b- 1983 b

000 «LleHTpanbHas yronbHas komna- | CaxanvHckas o6-
108. |p. TxmeHeBCKMI-3 «Uerp y Hip b
HUA» nactb
109. YOre LUeV6yHVIHCKI/1I/I- 000 «FopHsik-1» CaxanvHckas o6- Hia 5
CeBepHbIn nactb
110. |w. YnapHoBckas 000 «CaxanuHyronb-6» E::S”HCK&H 06- 1924 ar
MecTopoxaeHns cesepa danbHero Boctoka
111, p. KagbikyaHckun (Tan- 000 «Konbimekas YK» MarapaHckas 06- 1957 I
HOpsax) nactb
112. |p. MapekaHckuit AO «Ypranyronb» Xabaposckuii kpar 1999 b
113. |p. Ha mecT. ManaHckoe 000 «lMNanaHa-yronb» KamuaTckui kpawn 2007 b
114, [P HaMECT. PAHAOUWKAR- | 1y  EeouHronpomyron» UykoTckuil AO 2016 »
cKkoe rone
115. |p. MNepcnekTnBHbIN OAO «CycymaHsonoTo» J':/I:(:faHCKaﬂ 0b- H/g a
116. |w. YronbHas OAO «uw. YronbHas» YykoTtckmin AO 1968 b
Ky3HeLkunn GaccentH
117. | p. 3apeuHsiii AO «CY3K-Kysbace» (AO «CYIK») Egg"ipwc"a" oe- 2003 ar
118. |p. KamblLaHckwii AO «CY3K-Kyabace» (AQ «CYIK») Jf:rTip°B°Ka” ob- 2001 il
119. |Ww. um. 7 HosGps AO «CY3K-Kyabace» (AO «CYIK») Kemeposckast 06- 1931 r

nactb
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TpodomxeHue mabnuub 5

KomnaHwsi (B ckobkax ykasaH XOnguHr,

lop, oTkpbITUS/

nactb

Ne Npeanpustue B KOTOPbIN BXOAUT AaHHas KOMMaHWs) Cybrext PO BOCCTaHOBEHMS Mapka yrns
120. |w. um. A. . Py6ara AO «CY3K-KyaGace» (AQ «CYIK») ﬁ:";"::pwc"a“ oG- 1999 il
121. |w. um. B. A. Ainesckoro AO «CY3K-Kyabacc (AO «CYIK») E:(“;"ipwc"a“ ob- 2000 ar
122. |w. um. C. M. Kuposa AO «CY3K-KyaGace (AO «CYIK») ﬁzg’i’mc“a" oG- 1935 r, DK
123. |ww. Komcomorew AO «CY3K-KyaGace» (AO «CY3K») E:Z:f“c"a“ 0b- 1933 r
124. |w. Koturckas: AO «CY3K-KyaGace» (AO «CYIK») ﬁzz‘i‘mcm” 0b- 2004 ar
125, |w. Monbicaesckas AO «CY3K-KyaGace» (AQ «CYIK») ﬁ:g”ipwcm 06- 1940 r
126, |w. TanaHckas-3anagHas-1 |AO «CYOK-Kyabace» (AO «CYIK») ﬁ:(’;":f°3°“a” oG- 1987 o.or
127. |w. TanauHckas-3anagHan-2 |AO «CYOK-Kysbace» (AO «CY3K») ﬁ:gﬂipoac:(aﬂ 06- 2001 a
128. |p. bavaTtckum OAOQ «YK ,Kysbaccpaapesyronb“» EigipOBCKaﬂ o6- 1949 KC, CC
129. |p. KantaHckui OAO «YK ,Kysbaccpaspesyronb“y ﬁgipOBCKag o6- 1957 T
130. |p. Kegposckuit OAOQ «YK ,Kysbaccpaapesyronb“» E:Zliposcmﬂ - 1954 cC
131. | p. KpacHoBpoackuii 0OAO «YK ,Kysbaccpaspesyrons“» E::;iposcxaq 0b- 1947 T‘KC(:)(,;:uKrC’
132. |p. MoxoBsckuiA 0OAO «YK ,Kysbaccpaspesyrons“» Kemeposckas ob- 1955 i
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lpodomkeHue mabnuybi 5

KomnaHus (B ckobkax ykasaH XOnAauHr,

[oa oTkpbITUS/

Ne MpeanpusTue B KOTOPbIWA BXOAMWT AaHHasA KOMMNaHWs) Cybreir PO BOCCTAHOBMEHUSA Mapia yrns
133. |p. TanguHckuin OAO «YK ,Kysbaccpaspeayronb*» ::gnipoacmﬂ ob- 1982 oK ar, g, r
N 000 «ww. bavkanmckas» Kemeposckas 06-
134. | w. Baitkaumckan (OAO «YK ,KyaBaccpaspesyronb"») nactb 2003 A
135, |Paspesoyqa- 000 «CunbaHeproyronb» (AO Kemeposckas 06- 2001 AT
" |cTok ByHrypckuin-KoxHbIA XK «CAC-Yronb») nactb '
136. |p. BocTouHbIii AO «Cariek» (AO XK «CAC-Yronb») ﬁ:“c"ip“""a” ob- 2010 ar
N 000 «P. Kucenesckuiny (AO Kemepoeckas 06- a, ar, RKo,
137. | p. Kucenescrui XK «CAC-Yronb») nactb 1983 cC
- 000 «l/y Maiickoe» (AO KemepoBckasi 06-
138. |p. NMepeomarickuin XK «CAC-Yronb») nacTh 2008 a
. 3AO «[MpokonbeBckuiA yronbHeI p.» (AO | Kemeposckasi 06-
139. |p. MpokonseBckmin XK «CAC-Yronb») nacTs 1953 CcC
AO «YepHuroseLy» (AO Kemeposckas 06-
140. |p. YepHuroseL XK «CAC-Yrons») nacTL 1965 CC, KCH
AO «YepHuroeeu» (AO Kemeposckas 06-
141, | w. Koxras XK «CAC-Yronby) nactb 2009 KC
000 «l. JNucresxHan» (AO KemepoBckas 06-
142. |w. NluctesxHas XK «CAC-Yrons») nacTh 1956 a
143, | 1. AGawesckas OAO «OYK ,HOxky3Baccyronb*» Kemeposckas 06- 1943 o
(OO0 «EBpasXonauHr») nactb
OAO «OYK ,HOxkysBaccyronb“» Kemepoeckas 06-
144. |w. AnapaunHckas (000 «EpasXonanHr») nacTs 1957 KC, TC, T
145. | L. EpyHakosckas-8 OAO «OYK ,lOxkyasbaccyronb”» KemepoBckasi 00- 2013 . DK, PKO

(OO0 «EBpasXonauHr»)

nactb
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Mpodonxenue mabnuust 5

KomnaHus (B ckoGKax ykaszaH XOMAUH,

l'op oTkpbiTUs/

Ne Mpeanpuatve N Cy6vext PO Mapka yrns
B KOTOPbIM BXOAUT AaHHas KOMI‘IaHVIFI) BOCCTaHOBNEeHUA
146, |w. Ecaynbckas OAO «OYK iOxkysbaccyronb*» Kemeposckas 06- 1984 X, DK, KO
(000 «EBpasXonguHr») nactb
147. | 1. Ocunhkosckas OAO «OYK ,lOxkysbaccyronb”» KemepoBckas 06- 1932 K. 10K
(OO0 «EBpasXonguHry) nactb
148. w1 Yoromexas OAO «OYK ,IOxkysbaccyrons» KemepoBckas 06- 2002 PK. DKO
(000 «EBpazXonguHr») nactb
. MAO «Pacnaackasa» Kemeposckas 06-
149. |p.
p. Pacnaaciwit (000 «EBpasXongmHr») nactb 2003 DK, KO
MAO «Pacnaackas» KemepoBckas 06-
150. |w.
Lu. Pacniaackan (000 «EBpasXonauHry») nactb 1973 H DX
w. Pacnapckas-Kokcosas MAO «Pacnagckasi» Kemeposckas 06-
151, 1962 K, KO
(6bIBLW. TomycuHekas 5-6)  |(O00 «EBpasXonguHry») nactb
152. | p. KpacHoropckuii MAO «YK ,,tOM(HbIM KysGacc*» (000 «YK |Kemeposckas 06- 1954 T
Meuen-MaiHuHr») nactb
o MNAO «YK ,tOxHbIn Kysbacc'» (000 «YK [Kemeposckas 06- K, KO, T,
1 53 . ” el ’
P. Onexepacckui Meyen-MaiHWH») nactb 1980 DK DKOC
154. |p. CvBHprUHCIviA MNAO «YK ,,tO)KHbM KyaGacc*» (000 «YK |Kemeposckas 06- 1970 KC. T
Meyen-MaviHnHr») nactb
155. | p. TomyonHekui MAO «YK ,,tO)KHbII/I KysGacc*» (000 «YK |Kemeposckas 06- 1959 oc
Meuen-ManHuHr») nactb
156. |w um. Nermna MAO «YK ,,tO)KHbII/I Kyabacc'» (000 «YK |Kemeposckas 06- 1953 KO
Meyven-ManHuHr») nactb
157. |w. Onexepacckas-Hosas MAO «YK ,,tO)KHbII/I Kyabacc'» (000 «YK |Kemeposckas 06- 2006 KO
Meuen-MarHuHr») nactb
158. |w. CuBMprvHckan MNAO «YK ,tOxHbilt Kysbacc'» (000 «YK [Kemeposckas 06- 2002 oc

Meuen-MaliHuHr»)

nactbe
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lpodomkeHue mabnuysl 5

KomnaHus (B CkOGKax ykaszaH XONMAWH,

Fog oTKpbITWS/

Ne MNpeanpustre o Cy6bext PO Mapka yrns
B KOTOPbIW BXOAUT AaHHaA KOM]'IaHVIF!) BOCCTaHOBIEHUA
OAO «lU. 3apeyHan» Kemeposckas 06-
1
59 | w. 3apeurias (000 «YK ,3apeuHas») nactb 1953 r
. | OAO «Ll. 3apeuHas» Kemeposckas 06-
160. |waxToy4acTok OkTabpbckuin (000 «YK ,3apeurasts) nacTs 1951 r
OAO «lLl. Anekcviesckas» Kemeposckasi 06-
181, |w. Anexcresckan (000 «YK ,3apeyHas‘») nactb 1964 A
. 000 «ll/y KaparannuHckoe» Kemeposckas 06-
162. |w. KaparavinuHckasi (000 «YK ,3apeunasi's) nacTs 2014 X
. 00O «P. bepesosckuiny Kemeposckas o6-
163. |p. Bepesoeckui (3A0 «CTpoitcepamc) nacTs Hin OC, TC, KC
164. |p. Bapaacokwit 000 «Cn ,,IfiapaaCCKoe TOoBapuLLecTeo » | KemepoBckas 06- 2006 KC
(3A0 «CTpoiicepsucy) nacTb
R 000 «P. MepmsKoBCKMA» Kemeposckas 06-
165. | p. Mepmakosckwit (BA0 «CTpoiicepsuncy) nactb HiA A
OAO «P. lLlecTaku» KemepoBckasi 06- KO, KCH,
166. |p. Wectaxn (3A0 «Crporicepucy) nactb 1969 PKO, CC
167. |YOrP w. Ne 12 000 «lll. Ne 12» (3AO «CTpoiicepanc») ﬁ:g’i""““a“ 06- Wi 'é (?(':I'CK(';I'
168. |w. bepesosckas AO «YK ,CeBepHbin Kyabacc"» ﬁ:':iposcmﬂ 06- 1958 K
169. |w. NepBomarickasn AO «YK ,CeBepHbii Kysbacc*» Jlfl:'\clipoac'(aﬂ 06- 1975 K
170. |p. TRyLmrHcKMit 000 «Posep» i:l\cn-rebpoacmﬂ o6- Hin K. KS,CIOK,
171. |p. NaTbiwesckuit 000 «Posep» Kemeposckas 06- g, H/g,

nactb
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lMpodonxeHue mabnuysi 5

KomnaHus (B ckobkax ykasaH XOnguHr,

o oTkpbITKS/

MeTanypruyeckuii XonguHr'»)

nacTtb

Ne
npenanﬂTMe B KOTOprVI BXOAUT gaHHasa KOMI‘IaHI/IFl) Cy6beKT P® BOCCTaHOBNEeHUA MapKa yrmns
. Kemeposckas 06- K, KC, KoK
172. |p. Wernosckui P T '
p. LLl K 000 «Poeep» nacTe Hia oC
173. |p. CTenaHoBcKuiA 000 «P. CtenaHoBCcKMi» E:ZT?OBCK% ob- 2010 T
174. |YOI'P OO0 «3Heprusa-HK» [0O00 «3Heprus-HK» ﬁgripoacmﬂ oe- H/A H/A
175. |Ww. M. [13epKUHCKOrO 000 «3Heprus-HK» ﬁ:r_ripommﬂ ob- 1935 K
176. |ww. KocTpomosckas 000 «MMK-Yronb» ﬁiZTipOBCKaH ob- 2008 X
177. |w. YepTuHckas-Kokcosass  |O00 «MMK-Yronb» Ezrc\:nfbpoacmﬂ ob- 1952 X
178. |p. BpsHoKwit NAO «Kysbacckas TonnmeHas komna- Kemeposckas 06- 2016 o
HUSI» nactb
Ky36 - -
179. | p. Burorpaaosckui MAO «Kysbacckas TonnmeHas komna Kemeposckas 06 2004 I
HUS» nactb
180. | p. KapakaHcKkuit-HOxHbli MAO «Kysbacckaa TonnmeHasa komna- Kemeposckas 06- 2000 a
HUSI» nactb
181. |p. Yepemwariciuii MNAO «Kysbacckas TonnneHas komna- KemepoBckas 06- 2008 a
HUS» nactb
000 «Yuactok Kokcoebln»
182 pa3pe3oy4acTok LL. (000 «YK «[TpOMBILNEHHO- Kemeposckas 06- Hia K, KO, KC,
M. Baxpywesa . nactb oC
MeTannypru4eckmin XonamHr»)
00O «LlU. bytoeckas» KeMepoacKas o6-
183. |w. byToBckas (000 «YK "MpomMblILLneHHO- P 2013 K, KO, KC
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lpodomxeHue mabnuuybl 5

KomnaHwus (B ckoBkax ykasaH XOmnguHr,

loa oTkpbITUS/

nactb

Ne Mpeanpusatve M Cy6bekt PO Mapka yrns
B KOTOPbIN BXOAUT AaHHAs KOMNaHUs) BOCCTaHOBMEHWS
OAO «JlyroBoe» (rpynna komMnaHuin Kemeposckas 06-
184. |YOIP w. JanbHue ropbl «TanToK») nacTe 2007 a
185. | YOTP w. KpacHokamerckas OAO «lMonsHbI» (rpynna koMnaHui Kemepogckas 06- 2006 0
«TanT3IK») nactb
. . 000 «P. TanguHckun-3anagHsin» KemepoBckas 06-
186. |p. TanguHckvn-3anagHbIn (AO «TanTaK>) nacTs H/n a
000 «P. nm. YepemHosar Kemeposckas 06-
187. |p. um. YepemHosa (AO «TanToK») nacTs 2010 a
188. |w. NpamoTenHckas 000 «L. N'pamoTemnHckas» E:ZTiPOBCKaH ob- 1939 a
189. |w. MonocyxuHckas OAO «LU. MonocyxuHckas» ﬁgl(\;llTebPOBCKaﬂ 06- 1985 K K
K 6-
190. |p. Beperosoit AO «YK IOxHas» SMepoBckan o 2012 T
nactb
191. |p. MexaypeueHckuin AO «Mexaypeube» Kemeposckast 06- 1964 KC, OC, €C,
nactb T
192. |w. AHTOHOBCKAsA AO «lll. AHTOHOBCKasA» EzZTiPOBCKaH 0b- 1998 K
K ©-
193, | . Bonblesmk AOQ «lLl. BombLIEBIK» HZZTiPOBCKa” © 1954 MK, DKO
194. |w. YBanbHas AO «YK Cnbupckas» ﬁZZITGbPOBCKaH o6- 2016 I, K K
. . Kemeposckas 06-
195. |p. ByHrypckmin-CesepHbiii 000 «P. ByHrypckuii-CeepHbliii» naCpr 2005 T
K _
196. |p. EBTUHCKUIA 000 «P. EBTUHCKMA HoBbIN» emeposckan b H/g a
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lMpodomkeHue mabnuusi 5

KomnaHus (B ckoBkax ykasdaH XOmnguHr,

"o, oTkpbITUS/

Ne Mpeanpuatue . Cybbekt PO Mapka yrns
B KOTOPbIN BXOAUT AaHHas KOMI'IaHI/IFl) BOCCTaHOBNEHUA
p. 3agybpoBsckuii (B TOM .
197. |4mcne BbiBLu. 000 «P. 3agybposckun HoebIny Kemeposckan o6 1994 a
. nactb
p. Benopycckun)
198. |p. Kaituakckunit-1 000 «P. Kaiuakckuit-1» J':::"TipoBCKa" ob- 1986 3
. . |3AO «lU. Benoeckasi» / Kemeposckas 06-
199. |p. KapakaHckuin-3anagHein 000 «Kapakar-UHsecT» nacTb 2010 n
200. |p. Kuisacckmii 000 «P. Kuitsacckutit» Jf:g"ip”c“a” ob- 2014 T,TC
201. |p. Kopyakonbckuii AOQ «Ky3HeLKnHBECTCTpON» };:ZT?OBCK% ob- 2004 T
202. |p. KpacHoBpoackuii KoxHbin | OO0 «P. KpacHobpoackuin KoxHbIN» ﬁzZTipOBCKaﬂ 0b- 2011 T
203. |p. OKTs6pUHCKI AO «P. OKTABPUHCKMI» ﬁzn(\:niposcxaﬂ 06- Hin cc
204. | p. MoaropHbilii 000 «3Heproyronb» Kemeposckas ob- 2011 T
nactb
205. p. TanbuHckuni (B TE)M yucne 000 «UHBECT-YrNechbis Kemeposckas 06- 2007 I, PKO, CC,
y4acToK AKTaLLICKUIA) nactb KCH, K, KC
206. |p. Tainenckuii 000 «lLI. Taitnenckas» ﬁ:g"ip‘mc"a" o6- 2016 K KC, T
N N K -
207. |p. Tpyaapmelickmit-lOxHei | OO0 «P. Tpyaapmencknin-HOxHbIN» ngZTipOBCKaﬂ 06 2017 i
208. | p. Kotuckuit 000 «YK ,CubKoyn*» Kemepoackast 06- 2010 ar
nactb
209. |w. Arxepckas-tOxHas 000 «O3Y Ne 3 w. Anxepckas-tOxHas» Kemeposckas 06- 2004 K

nacrtb
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OkoHYyaHue mabnuubi 5

KomnaHusi (B ckobkax ykasaH XOnAuHr,

[op oTKpbITUS/

Ne MpeanpusTne N Cy6bekt PO Mapka yrnsa
B KOTOPbIN BXOAUT AJaHHaA KOMI'IaHVIﬂ) BOCCTaAHOBNEHUA
210. |w. AO «P. UHcKol» AO «P. UHckoii» Kemeposcxas 06- 2011 il
nactb
211. |w. Keiprawvckas AO «W/y TanauHckoe-Keipranckoe» iZZTiPOBCKaH 0b- 1989 r
212. |w. TanguHckaa-tKOxHas AOQ «W/y TanauHckoe-HOxHOE» Jf:ZTipOBCKaH 06- 2009 I
213, | L. K0BuneliHas 000 «LLI. KOBuneiiHas» :Z‘f“c“a” oG- 2016 X
YOI'P OO0 «Pecypc»
(y4acTkm Kbipramickuii- Kemeposckas 06- a arr,
214. Cpearuii, OTBanbHbIN- 000 «Pecypea nactb 2014 KO
KOxHbIN Ne 2)
H/n — HeT faHHbIX;
p. — paspes;
L. — LaxTa;

ply — paspesoynpasneHue,

Ww/y — waxToynpasneHuve,
YOI'P — y4acTok OTKpbITbIX FOPHbIX pabor;
YIMIrP — yyacTok nof3eMHbIX ropHbix paborT.

L102—L¢ O1U
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1.2 O6oraweHue yrns

1.2.1 Buabl npoAyKLUMX 1 OCHOBHbIE TEXHONOIUU

An§a ynyyweHua kavectsa yrna NpYMEHSOTCs npoLeccel oboraweHms. OboralleHne
yrna npeacrasnaer cobon COBOKYMHOCTb METOAOB WM MPOLIECCOB, B pesynbTaTe KOTopbIX
NMPOMCXOAWT COKpaLLEHMe COAEPKaHNS NPUMECEN B yrne.

B npouecce oboralleHns yrns oObIMHO NoMy4YaroT ABa npoaykra [23]:

- KOHLEHTPAT (HM3KO30IbHBIA, ManoCepHUCTLIN);

- XBOCTbI (OTBarnbHbI€) U NHbIe OTXOAbLI oBoraleHus.

KoHueHTpaT npeacrasnseT cobon NpOAYKT, KOTOPLIA COAEPKUT NOBbLILLEHHOE KOnuye-
CTBO MOME3HOr0 KOMMOHEHTa MO CPaBHEHWID C LOOBITON roOpHOM Maccon. XBOCTbI KOHEYHbIE
(oTBanbHBIE) MpeacTaBnAlT coBoM NpoaykT oboralleHus yris, B KOTOPbIA MNepexomuT
fonbluas YyacTb NOPOAbl U BpeaHbIX npumecel. OcTaTouHbIA Yronb COAEPXKUTCA B XBOCTaxX
B TAKOM KONYECTBE 1 (POPME, YTO €ro M3BIIEYESHNE NMPU TEXHOMNOTNM, NMPVHATON Ha AaHHON
oborartutensHon abpurke, 3KOHOMUYECKN HelenecoobpasHo [24].

Kpome Toro, B npouecce oboralieHus hopMUPYETCs MPOMEXYTOYUHBIA NPOAYKT —
npoaykT oboralleHus yrnsi, B KOTOPOM COAepXaHWe CPOCTKOB yrns Gonee BbICOKOE, Yem
B MCXOAHOM nuTaHuum [25]. Mo cogepxaHnio BpefHbIX NPUMECEN NMPOMEXYTOUHbIA NPOAYKT
3aHMMaEeT MOMOXEHME MEXAY KOHLEHTPATOM M XBOCTaMW. B fanbHEnwemM npomMexyTOYHbIA
NMPOAYKT MOXET MogBepraTtbCs nocnegyroemy oboraweH o Nnu UCrornb30oBaTbCA B Kave-
CTBE dHepreTU4eckoro Tonnuea.

BbiaenstoT aBe OCHOBHbIE rpynnbl crnocobos oboraweHus yrns [26]:

- rpaBMTaLMOHHbIE — CMOCOObI, OCHOBaHHbIE HA pas3nuMyuyM NNOTHOCTEN YINA U Nopo-
Ibl B pasgenstollent cpeqe. PasgeneHve MUHepanoB NpousBoAnNTCS B XUAKON cpeae — BO-
L€ UnM MuHeparnbHbIX CycrneHansax (Mokpoe oboralleHne) unn B BO3AYLLHON cpeae (MHeBma-
TUYeckoe, Unu cyxoe, oboraweHune). Mokpble rpaBUTaLMOHHBLIE METOABI OBOraleHNs BKIHO-
YarT B ceba cneayrolme cnocobbl: 0TcaaKy, oboralleHne B Tsxenblx cpegax, oboraweHne
B HaKNOHHO Tekyllem noTtoke. Cyxue rpaBuUTaLMOHHbIE MeToAbl o6oraleHs NpoBOASTCA
B NHEBMAaTUYECKMX OTCa04HbIX MaLLMHaX, CyXUX NOTKax U KOHLEHTPALMOHHBIX cTonax [24];

- bNoTauUNOHHbIE — CrMOcobbl, OCHOBaHHbIE Ha PAa3NMYMSAX B CMadYMBaeMoCTu yris v
nopoapl. JaHHble cnocobbl 06bLIMHO NPUMEHSIIOTC AN o6oraleHUs MENKMX KNaccoB yrnen
(meHee 0,5 mm) [26].

Kpome ykazaHHbIX MeTooB oboralleHmsl, BOSMOXHO NMPYMEHEHME CrieumarnbHbIX Cro-
coBOoB, TakMx kak anekTpudeckas cenapauusi, MacnsHas arnomepauums, marHuTHoe obora-
weHve n T. 4. OgHako nogobHble MeToabl OOOralLeHUs yrnen NPUMEHSAIOTCS AOBOMNBHO pef-
KO.

1.2.2 O6beMbl oGoraweHus yrns

Mo aaHHbIM MuHaHepro Poccum, B 2015 r. 06bem nepepaboTtku yrns Ha oboratutens-
Hbix ¢pabpukax coctasun 180,0 MnHT (B 2016 . — 184,8 MNH T [27]), U3 HUX 87,8 MMH T
NPULLSIOCh Ha yronb ANA KOKCOBaHuA [28], a ocTanbHOoe — Ha KaMEHHbIN 3HEPreTUHECKU
yrone u aHtpauut. Bypbii yronb B Poccun npaktudecku He oborawaerca: B 20102012 rr.
o6bembl oboraweHns byporo yrnsa coctaenany meHee 0,7—-0,9 MnH T/r .
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Ecnun cootHectn o6bembl oboralleHus yrnsa ¢ o6bemamn fo6biumn (Mo AaHHLIM Poc-
crata [29]), To okaxetca, 4yto B 2015r1. oborawenuo noaseprrnock 106 % nobbiToro B
TOM X€ rogy yrns Ansa KOKcoBaHus (Mo BCEW BMAUMOCTW, npesbilieHne otMeTkn B 100 %
cBsi3aHO ¢ oborawjeHneM yrns, foberoro B npeabigywem, 2014r.) n 43 % aobbitoro B
TOM e roly KaMEeHHOro SHepPreTU4ecKoro yrnsa 1 aHTpauurta.

1.2.3 YrneoboratutencHbie npeanpuatua Poccun

Ob6oratutenecHble abpukn — NPOMBILLNEHHBIE NPEANPUNATAS, BKNHOYatoLLMe COBO-
KYMHOCTb COOPYXEHWUI C MOMELLEHHBIMU B HUX MOATOTOBUTENbHBIMW, OCHOBHBLIMU 1 BCMIOMO-
ratensHbIMX annapartamm gns oboraleHus yrns, cknagamu Ana XpaHeHUA UCXOAHOMO Cbl-
pbs M NPOAyKTOB oboraleHuns, CeTsaMn BOAO- U BO3[yXOBOAOB, BOAHO-LLNAMOBOrO XO35M-
cTBa. B 3aBMcuMOCTM OT xapakTepa 1 Bupa oboratuTenbHble NPoLEecchl AenATC Ha: Apo-
BUNBHO-COPTMPOBOYHbIE, MPaBUTALMOHHbIE, (ONOTaLUNOHHbIE U HaBpukn ¢ KOMBUHMPOBaH-
HbIM npoLeccom [24]. UHbIMM cnoBamm, 3TO CBA3YIOLLEE 3BEHO MEXAY NoTpebutensmm n yr-
nepobeiBatowmn  komnanmamn. OboratutenbHbie $Habpykv NO3BONSAIOT YBENUYUTL NpPU-
ObINbHOCTE AoBbIMM yris, Tak kak pabpuku MOryT NPUHMMATL Ha oBoralleHne yronb HU3KOro
KadecTBa.

BblaenstoT cneaytowme Tunebl oboratnteneHbix pabpuk:

- uHdusudyanbHble obozamumenbHbie ¢habpuku (OP), kKOTOpble UCMONbL3YHTCA ANS
oforalleHns yrnen ofHOW LWaxTbl U TEpPUTOPUANbHO CBA3aHbI C HEW;

- epynnoseie oboeamumeribHble habpuku (FTOP), koTopble ucnonb3ayloTcs ans obo-
raleHns yrnem HeckoNbKUX LaxT U TEPPUTOPUANBHO CBA3aHbLI C OfHOW U3 LLAXxT;

- yeHmparnbHsie obozamumernbHbie ¢habpuku (L|O®), koTopble MCMONb3YKTCA Ans
oboralleHns yrnen HECKOMbKUX LLAXT U TEPPUTOPUANIbHO HE CBA3AHbI C HUMW.

Obbem nepepaboTkn yrna Ha oboratutenbHeix dabpukax B 2015r1. cocraBun
180 MAH T, YyTo Ha 7 MNH T BonbLue, Yem B 2014 1. [28].

K Hauwany 2017 r. B Poccmum HacuutbiBaeTcs 61 kpynHas oboraturtenbHas dabpuka
(cm. Tabnuuy 6), n3 KoTopbix 27 Obiny BBEAEHbI B 3KCNNyaTtaumto B nepunog ¢ 2000 r. KameH-
HbIA KOKCYIOLMICS yronb noasepraetcst oboraieHnio Ha 32 ¢abpurkax, kameHHbIn sHepre-
TYecknn — Ha 28 dabpukax, aHTpauyuT — Ha 5 chabpukax, Bypbi yrons — Ha 1 dabpuke.
MowHocTe oboraruTenbHbix abpnk o6blMHO cocTaenaeT Ao 9 MiH T/r, 3TOT YpOBEHb npe-
BbiLLEH TONbko Ha Pacnaackon oboratutenbHon dpabpuke (15 MnH T/r).

Havnbonee Lwmpoko pacnpocTpaHeHa TexHonorusi TskerocpegHoro oboralieHus —
OHa npuMmeHsieTcss Ha 40 dabpukax m3 61. OboraweHne oTcagkon OCyWECTBRAETCA Ha
25 cabpukax, dnotaumen — Ha 18 cdabpukax, cnmpanbHbie cenapaTopbl NPUMEHSKOTCA Ha
12 dpabpukax, a MeToabl cyxoro oboraileHns — Ha 2 abpukax.

PbiHOK 06oraleHHOro yris MoXXHO OXapaKTepusoBaTb Kak OpUEHTUPOBaHHBIA Ha 3KC-
NopT, YTO NOATANKUBAET KOMMaHWN yBennunBaTe 06bembl 0BoraleHna SHepreTnYecknx yr-
nen. M1MpoBoOW pbIHOK AUKTYET onpefeneHHbie TpeboBaHus K napaMeTpam yrnsM, B pesynb-
Tate yero oboralyeHne — rmaeHbIA Crocod NpeBpalleHns yrns B NPOAYKT, NPUIrOAHBLIA ANS
npofaxu no Gornee BLICOKUM LieHaM, a Takke OAMH M3 cnocoboB ANA KOMMNaHUM CHU3WTb
CBOIO 32BMCMMOCTL OT nepenagoB Ha pbiHke. OAHAKO Ha BHYTPEHHEM PbIHKE Crpoc Ha 06o-
ralleHHbIN Yrosis AOCTAaTO4HO HEBBLICOK, YTO OBYCNOBMEHO KOHCTPYKTUBHO 3aroXeHHOW cre-
unanusaumeit 6onbluei YacTy SnekTpoCTaHUMIA Ha NPOEKTHbIE Yrnu, a Takke HeobxoaMmo-
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CTbHO 3HAYMTENBHLIX BIOXKEHUA HA MOAEPHU3ALMIO ANS NMPUMEHeHUst oBoraleHHbIX yrnen Ha
3MEKTPOCTaHLMAX.
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Ta6nuya 6 — MNepeyeHb yrneoboratuTensHbIx abpuk B Poccum (Mo cocTosHMo Ha Hayano 2017 r.) 3

MeToabl MowHocTb (no o BB0AR
O6oraturensHas dabpuka Komnanus A H N B 3KCnnyara- Bua yrna
oGoralyeHusi | ropHomn macce) o

Meyvopckun GaccenH
LIO® «Meuopckaa» AO «BopkyTtayronb» O, TC o 71 1993 KaMeHHbIN KOKCYHOLLMIACS
O® waxtbl «CeBepHasi» |AO «BopkyTayronb» 0O, CC, TC 42 1971 KaMeHHbIN KOKCYHOLLMIACS
O _
Cka:)')'aXTb' «BopkyTuH AO «BopkyTayronb» Hin 23 1954 KameHHbIN KOoKCyoWmncs
FO® «UHTUHCKan» AO «Waxta ,UHTayronb*» TC 43 1966 KameHHbIN sHepreTu4eckuin

NoHeuku GaccenH
LO® «Iykoeckas» Hovag «KOXHas yronkHas komna- TC 48 1963 AHTpauur
010} «Ob6yxoBckasn» OAO «llY ,0O6yxoBckas'» O, TC 3 1978 AHTpayuT
LO® «lllonoxoeckas» OO0 «Pocrosekan yroneras (0] 1,2 1964 KameHHbIN kokcytoLmincs

KOMMaHus»
KOxHO-Ypanbckuin 6accenH

016) -
. KopkuHckoro paspe- | OAO «YenabuHckas yronsHas c 1 (oLieHka) 1963 Bypbiii
a KOMnaHusI»

lopnosckumin GaccenH
O «NncTesiHcKas» AO «Cunbupckuin AHTpauuT» TC 2 1982 AHTpaumT
O «NucTeaHckas-2» AO «Cvbunpckuin AHTpaunT» TC, CC 1,9 2007 AHTpauuT

KyaHeukuin BacceinH
0o «BaxpyLesckan» OAO «YK ,KyaBaccpaspesyronb» TC 2,5 1969 KameHHbIn sHepreTnyecknin
O® «KpacHoBpoackas- . . .
KOKCOBASY OAO «YK ,Kyabaccpaspesyronb“» O] 3 2011 KameHHbIN KokcytoLmines

3 Tabnuvua cocTaBneHa no AaHHbIM NPeANPUSTUIA YroNbHON NPOMBILLNEHHOCTH.
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O€ ToBapuLLIEeCTBO »

wecTeo*y

MeToabl MowHocTb (no Foa eeoaa
Ob6oraturensHas dabpuvka KomnaHus oBorawenusi | ropHoi macce) B 3K<I:4n:'zaTa- Bua yrna
O® «Kanatickas- OAO «YK ,Kysbaccpaspesyronb“» TC 3 2015 KameHHbI 3HepreTuyeckui
3HepreTuyeckas»
O «bavarakas- OAO «YK ,Kysbaccpaspesyronb“» | TC, CC, ¢ 3 2008 KameHHbIN koKCyroLLmnes
KOKcoBasi»
O% «Bavarckas- OAO «YK ,Kysbaccpaspesyronb“» TC 3,5 2003 KameHHbIN sHepreTuieckun
3HepreTuyeckan»
Od «Keaposckas» OAO «YK ,Kysbaccpaspesyronb“y TC 6 1982 KameHHbIN sHepreTuieckun
LO® «KyaBacckas» NAO «tOxHbIn Kyabace» TC,CC, 0O 7,5 1990 KaMeHHbIN KoKCyHoLLMIACS
LUO® «Crbupb» MAO «HOxHbI Kysbacc» TC, 0, 6,6 1974 KameHHbIM koKCyowmiics
Od «KpacHoropckas» MNAO «tOxHbIA Kyabacc» 0, 2,8 1950 KameHHbIn KokcytoLmincs
O «TomycuHckan» MAO «KxHbIh Kysbace» (O 27 1954 KameHHbIN KoKCyloLLMiACs
O _
CKMﬁp»aspesa «CudupryH MAO «HOxHbIn Kysbaccy TC 1,1 1993 KameHHbIN aHepreTu4eckmn
O® waxtsl M. Kuposa | AO «CYIK-KyaGace» 8 1955 KameHHbI kokeyromiica
010) _
neu':"aXTbl «Komeomo AO «CY3IK-Kyabaccy 3 1961 KaMeHHbIN KoKCyHoLLMIACA
1,9 (8o ocy-

60} - -

waxTe! «Tloneicaes AO «CY3K-Kysbaccy TC tHecTanAoLen Hig KameHHbIN KoKCytoLmIAcs
ckas» CSl PEKOHCTPYK-

Lym)

O waxToynpasneHus
«TanguHckoe- AO «CY3IK-Kysbacc» TC 3 H/n KameHHbIN aHepreTuyeckni
3anagHoe»
Od «MaTtowmHekas» 000 «Pa3spes ,bepesosckuiny TC 4.8 2012 KameHHbIN aHepreTuyeckni
Od 000 «CIM ,Bapaacck | 000 «CM ,bapaacckoe ToBapu- TC 2 2009 KameHHbIN KOKCYHOLWMIACS 1

3HepreTnYeckuin
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Mpodomxenue mabnuyst 6

MeTtoabl MouwHocTb (no Foa BBOAA
Ob6oratutenbHas dabpuka Komnanus oBoraleHnn | ropHo Macce) B 3Kin:gaTa- Bug yrns
O paspesa LLectakm OAQ paspes «Llecrakun» TC 1 2007 KaMeHHbIN KoKCytoLLMncs
Od waxTbl Ne 12 000 «lWaxTta Ne 12» O 1 1964 KameHHbIN 3HepreTnyeckui
O® Pacnagckas 3A0 «O® ,Pacnagckasn“» TC, CC 15 2005 KameHHbIN kokcyrowmines
LO® «KysHeuosckas» | OAO «HOxkysbaccyromnb» (O 6 1966 KaMeHHbIN KOKCyHoLLMIACS
LOo® «Abaluesckas» OAOQ «HOxkyabaccyronb» 0 ¢ 54 1962 KamMeHHbIN KoKCyroLmincs
Od 3CMK AQ «EBPAS OGveaHeHHbi , Hin H/n KaMeHHbI KOKCYHoLLMACA
3CMK»
O «JncrBsxHas» 3A0 «O JluctespkHas"» ) 6 2007 KameHHbIN aHepreTuyeckuii
O AQ «Yephruroselpp  |AO «YepHurosewu» TC 6 1976 KameHHbIN 3HepreTuyeckunii
016) - " "
M «YepHurosckas AO «UepHuroset Wia 45 2012 KameHHbIn arieprequeCKmm
OKcosasi» N KOKCYHOLLMICS
LO® «lilenpyxurckas» | 3AO «Tonmpom» TC, CC 3,5 2009 |K@MeHHbIA dHepreTudeckmit
N KOKCYHOLLMIACSA
Od «Kokcosas» 3AO0 «Tonnpom» 0,CC, o 2 1961 KameHHBIN kOKCyoLWmMnCS
O «TaibuHckas» 3A0 «Tonnpom» (O] 1,3 1953 KameHHbIN KoKcytoLmnes
1010 «MexgypeueHckany [OAO «O® ,MexaypeyeHckan“» TC, ® 6,2 2005 Kamenreii 31" epreTnHeckiin
N KOKCYIOLLMWACA, aHTpauuT
O®d Arronosckas 3A0 «Od «AHTOHOBCKasA» 0O, CC 47 2001 KameHHbIM kokeyrowmines
Oo «CnyTHMK» OAOQ «lllaxTa ,3apeyHasa“» TC, CC 6 2003 KameHHbIN 3HepreTudeckui
0o «KaparannuHckas» 090 «lllaxoynpasnenme «Kapa- TC, ¢ 1,5 2015 KameHHbIN KoKCyroLminest
ranimHcKoe»
MAO «Kysbacckana To a
O «Kackan-2» «“ Kan Tonnnenan TC, O 3,6 2013 KameHHbIN aHepreTuyeckui
KOMMaHus»
MAO «Kysbacckasa TonnveHas
O® «Kackan-1» y TC 2 2010 KameHHbIN aHepreTuyeckni

KOMMaHUa»
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MeTogabl MowHocTb (no foa seoaa
O6orarutensHasn gabpuka Komnanus A w N B JKcnnyara- Bug yrna
oboralleHns| ropHOW macce) o
TC, CC, O, N o
LO® «Benosckasa» 000 «MMK-Yronb» @ 6,2 1964 KameHHbIn KoKCytoLmiics
L10® «Bepesosckas» MAO «LIO® bepeaoBckasa» TC, O, ® 4 1969 KameHHbI KOKCYHOLLMICS
Od «CeepHany» OAO «YK ,CesepHsbitt Kyabacc"» 0,CC, o 3 2006 KameHHbI koKcyroLmnest
Od «Arxepckas» 000 «Od ,Anxepckasn“y 0,9 2,2 1954 KameHHbIn SHepreTuieckun
QY 000 «Posep» 000 «PoBep» TC 18 2006 KameHHbI
MuHycuHckuiA BaccenH
O _
X 000 «Cy3K 000 «CY3IK-Xakacusa» TC 7 1975 KameHHbI1 3HepreTuyeckui
akacma»
O® CrenHoro paspesa  |AO «Pycckuit yromb» 0] 3,5 2011 KameHHbIN 3HepreTnyeckuni
OnoHb-LLnbupckoe MecTopoxaeHue
T y N
O «TyrHyiickas» OO0 «TyrHyiickas oboraturens TC 9 2009 KameHHbIN aHepreTuyeckin
Has dabpuka»
YepemxoBckuin baccenH
LO® «KacbsHosckas» Sj(;g:KomnaHm »Bocteuby- TC, O 3 (oueHka) 1979  |KaMeHHbIi SHEepreTUyecKuii
KOkHO-AKyTCKIMIM BaccenH
O «Heprorrpurckas»  |AO «XK ,AkyTyrons*» TC, @ 9 1985 KameHHbIN kokcytowmiica
O3 N
3a NBTVHCKOTO paspe AO «XK AxyTyronb“» TC, CC 2,7 2012 KameHHbIM kokeyromiics
O® «MHarnnHckas-1» 000 «YK ,Konwmap“» TC 3 2016 KameHHbIN koKCytoLmnest
OnoHb-LLnbupckoe mectopoxaeHue

0d (T N 000 «TyrHyiickas oGoraTutens- TC 9 2009 K . .

yrHymckas» Hast dhaBpyKan aMEHHbIN 3HepreTUYeCcKui

BypeunHckun 6acceriH

Oo «YergombiH» |AO «Ypranyronb» | TC | 6 2013 KameHHbIn sHepreTuieckun
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OkoHYaHue mabnuubi 6

MeTogabl MowHocTb (no foa seoaa
Ob6oraTutensHasi habpuka Komnaxus A HiHC B 3Kcnnyara- Bug yrna
oboralleHusi| ropHon macce) LMo
oy-22 AQO «Ypranyronb» TC 1,8 1968 KaMmeHHbIln 3HepreTU4eckui
PaspgonbHeHckun 6acceiiH
OY waxTtoynpasneHns AO «lWaxToynpaeneHue ,BocTou- . .
ynp ymp C 1 2009 KaMeHHbIN aHepreTuyeckuin

«BoctoyHoey»

HOE"»

MprmeyaHne — YkasaHbl habpukiu ¢ MOLYHOCTBHO 1 MIH T/T 1 BbilLe.

H/g — HeT paHHbIX;

TC — oborallieHure B TSKelbIX Cpeaax;
CC — oboraweHvie cnnpansHbIMU cenapaTopamu;

O — oTcagka;
& — dnotauus;

C — cyxoe oborawyeHue;
QY — oboraTutencHas ycraHoBka.
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1.3 OCHOBHbIE 3KOIoruyeckue npodnembl A40ObLIYM U OGOraweHus
yrns

Mbnexune

B npouecce oTKpbITON 1 NOA3eMHON A0BLIYM YIS, a Takke npu ero oboraileHnm npo-
ncxoaut obpasoBaHue HeopraHMYecKon Mbinn, 4acTuLbl KOTOPOW yneTyuuBatoTcsi B aTMo-
cdpepy. BbIBpockl HEOpraHMYECKOW MbINMM OTHOCATCH K IPYMMe HeOpraHM3oBaHHbIX Bblaene-
HWI, KOTOPbIE OCYLLIECTBIISIOTCS CO 3HAYUTESNbHBIX TEPPUTOPUIA.

3arpsisHeHne BO3ayxa B pavioHe NpeanpuUSTUA YronbHOW MPOMBILNIEHHOCTM 3aBUCUT
OT KIMMaTUYECKUX U FOPHO-TEONOrMHYECcKknX ycnoeu. Hanpvumep, npyu cyxom KOHTMHEHTanb-
HOM KnumaTte, 0coBeHHO MpU CUMbHBLIX BETPAX, CO3AAITCA YCNOBUA ANSl MHTEHCUdUKaLmm
MOCTYNNEHNS B NPU3EMHbIE Cron atMocdhepbl 1 NePEMELLIEHNS B HUX MbIK. YXe Npyu Ckopo-
CTK BeTpa 2 M/C cyxasd Mbifib CAYBAETCA N NEPEHOCUTCA Ha 3HAYUTESNbHbIE paccTosHus. Po-
CTy BbIGPOCOB MbiNv B aTMocdepy Takke crocobCTByeT COOpY>KEHUE BbICOKUX OTBArIoB, Mo-
CKOINbKY CKOPOCTb BETpa yBENUUMBAETCA NO Mepe pocTa ux BblcoTbl [30].

Bcero npu pobere n oboraweHun yrna B 2016 r. B Poccun B BO3ayx MOCTYNMno
58,4 TbIC. T NbINK, YTO cocTasnsieT 0,15 kr nbinu/T gobbiToro yrna [31].

CamoBo3ropaHue yrnsi

KameHHble 1 Bypble yrnv B onpeeneHHbIX YCNOBUAX XapakTepuayoTCs CKITOHHOCTbIO
kK camoBo3sropaHuto. CamoBo3ropaHne NpuBoAauT K BbiAENeHWIo B atMocdepy OKCMAOB yrne-
poAa, Cepbl, a3oTa U APYyrux 3arpsisHsoLmx BelecTs. CamMoBO3ropaHue MOXET NPOMUCXOANTb
B BblpaboTaHHOM NPOCTPaHCTBE LWaxT (MOA3eMHbIE NOXaphbl), B pa3pesax U NopoaHbIX O0Tea-
nax. MNpw cknagnpoBaHWun yrnsa camoBO3ropaHve MOXeT ObiTb C NErkocTbio NpeAoTBpaLLeHo.
OpfHako nNpefoTBpaTUTL CaMOBO3ropaHne yrosibHOW Mbinw, pasMeLLEHHON B OTBanax BMecTe
C NyCTbIMU MOPOAAMMU, TOPa3f0 CNOXHES.

BbiaeneHmne metaHa

Mpwn BCKPLITUM YronbHbIX MMAcTOB, NPOBEAEHUN MPOXOAYECKUX U OYUCTHLIX paboT B
LaxTax MOXeT MPOUCXOAUTbL 3MUCCUA METaHa, KOTOPbIA 3aTEM YHOCUTCS! MO BEHTUMSLMOH-
HbIM BblpaboTkam B atmocdepy. Takvum ke 06pasom MOXET NPOMCXOAUTb SMUCCUS U APYIMX
rasoe — CO,, H,S, SO,, apomaTtuueckmx yrnesogopoaos [30].

Bcero npy pobbiue n oboraweHnm yrnsa B 2016 1. B Poccun B BO3ayx MOCTYNuUno
879,5 TbiC. T yrneBofoponoB (MPenMyLLIeCTBEHHO MeTaHa), 4To coctasnseT 2,28 kr CyHy/T
nobbitoro yrna [31].

BbIGpochl OT ABUrartenemn U KOTenbHbIX arperaroB

Ha npeanpmnstusx yronsHOM NpOMbILLNIEHHOCTU AEACTBYET 6ONbLUOE KONMMYECTBO ABU-
raTtenbHblX, KOTENbHbIX U 3MEKTPOreHEepUpYIoLMX YCTaHOBOK, KOTOpble B npouecce paboTol
BbIAENAIOT BbIXIIOMHbIE rasbl (OKCUAbI Yrnepoaa, a3ota n cepbl U T. 4.) n caxy [30].

Bcero npu pobeiie n oboraweHnm yrnsa B 2016 . B Poccun B BO3ayx MOCTYNUNo
10,4 tbic. T SO,, 36,0 Thic. T CO, 18,8 ThIC. T OKCKMAOB a3oTa, Yto coctaenseT 0,03 kr SOL/T
nobbitoro yrns, 0,09 kr COM pobeiroro yrng, 0,05 kr NO./T gobbitoro yrns [31].

WA3meHeHUe BOOHOro pexuma

Hanuuve noasemHbIX U MOBEPXHOCTHbIX BOA MPW CTPOUTENBLCTBE M SKCnyatauum
pa3spe3oB U LaxT MOXET NPMBOAUTL K AecdopMaumm ropHbix BoipaboTok. Beneacrene atoro
CHWXaeTCA NPOu3BOAUTENLHOCTE 060pPYyAOBaHMUS, YCIOXHASTCA NPOoM3BOACTBO GypoB3pbiB-
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HbIX paboT. [ns pelueHUs gaHHoW npobrembl MPOBOAUTCSA OCYLLEHUE MECTOPOXAEHWIA (ne-
PEHOCATCSA NOBEPXHOCTHBIE BOLOEMbI M BOAOTOKM) U BbIMOSHAKOTCA MEPOMNPUSTUSA MO 3alyuTe
rOpHbIX BbIPaboTOK OT 06BOAHEHMS X NOA3EMHBIMU BOAAMM.

B pesynbTaTte eCTecTBEHHBIV PEXVM NOA3EMHbIX BOA HapyluaeTcs. Npu aTom 3anachl
NMOA3EMHbIX BOJ COKPAaLLAlTCsl, @ COCTOSHME U Ka4eCTBO MOBEPXHOCTHbIX BOA yXyALLaeTCs.
Ha 3HaumiTensHOM nnowaan MecTopoxiaeHus obpasyeTcs  genpeccuvoHHas BOPOHKA.
Ha noBepxHOCTV 3eMnn HapyLUeHUsS COCTOSIHUS BOA, MPOSIBNSANTCS B MOJSIHOM OCYLUEHUN 3a-
BOMNOYEHHbIX YYaCTKOB, YMEHbLLEHUM 3aMacoB BOj, B MOBEPXHOCTHLIX BOJOEMAax U BOAOTO-
Kax, OCylUeHUM konoguesB M Hernybokux BoAo3abopHbIX CKBaXWH, UCCSKAHUN MCTOYHMKOB,
HebombLUMX py4YbeB U pedek. MMpu npekpalleHnM oTKadek B CBA3M C 3aBEpLUEHUEM TOPHbIX
paboT co BpeMEHEM AEMPECCUOHHbIE BOPOHKM MCHE3AIOT U PEXMM MOA3EMHbIX BOL BOCCTa-
HaBnNMBaeTCH, HO BOCCTAHOBMNEHNE PEXUMA U COCTOSIHUE BOJA 3aBUCAT OT MaclTaboB Hapy-
LLEHWA.

Kpome Toro, nHunbTpauusi Bog B OCHOBaHWW OTBaNoB W XBOCTOXPaHUIULL, MPUBOAUT,
Kak npaewvro, K NoAbEMY YPOBHSI TPYHTOBbLIX BOA W 3a60naqnBaHunio npuerarouen Teppuro-
pWM MO KOHTYPY 3TUX COOPYKEHWUIA.

3arpsizHeHue NOBEPXHOCTHbIX U FPYHTOBbIX BOJ,

MoBepPXHOCTHbIE M FPYHTOBLIE BOALI, NMONagasi B CUCTEMY APEHaXKHbIX KaHas, BOAO-
COOPHMKOB U1 KONMEKTOPOB Ha LUaxTax, pa3pesax, oTBanax U XBOCTOXPaHWUNULLAX, 3arpsasHsi-
HOTCS B3BELUEHHBIMU BELLECTBAMU U Pa3fnYHbIMA XMMUYECKUMU COEAVHEHMAMM (HedTenpo-
AYKTamun, HUuTpatamu, HUTpuTamm U T. 4.). byayum cbpolieHHbiMmn B BOgOEMbI Be3 AOImKHON
OYUCTKW, 3arpsidHEHHble BOAbI OTpULATENBHO BO3AEWCTBYIOT Ha nopy v dayHy noBepx-
HOCTHbIX BOA, @ Tawke Ha ropy W ayHy NeCHbIX U CENbCKOXO3ANCTBEHHbBIX YTOAWUIA OKPY-
XKaroWwmx TEPPUTOPUIA, yXyaLlas CaHUTaPHO-TMIMEHNYECKNE YCNOBUSA MECTHOCTU. Bo mMHormx
cnyYasix Takue BOAbl TPeOYOT AONONHUTENBEHOW OYUCTKM nepen cOpPOCOM B eCTeCTBEeHHble
BOAOEMbI UM BO3BPATOM B TEXHONOrM4Yeckmn npouece [30].

Bcero npu noGeive n oborawennn yrna B 2016 r. B Poccumn B BogHble 06bekTbl ObINo
cbpowueHo 437,6 MnH M® CTOYHBIX BoA, YTO cocrtasnset 1,14 Mo pobbiroro yrns. U3 Hux
Wb 77,3 MITH M 6bIN0 HOPMATVBHO OYMLLEHO, a elue 27,1 MITH M® — HOPMaTVBHO YUCTbIE
6e3 ouncTky. Ocraslumecs 333,2 MIH M° CTOYHBIX BOA (76 % oT ob6bema Bcex COPOLWEHHbIX
Boa) Obinn 3arpssHeHHbIMK. WX HMXx 209,0 MnH M® Gbinu HEeAOCTaTOMHO OYULWEHBI, a eLle
124,2 MnH M° Boo6LLe He noaBepranuck ounctke [31].

N3bsaTHe 3emenb U o6pa3oBaHue 0TXOA0B

Mpu cTponTensbCTBE NPEANPUSTUN YTONbHOW OTpacnn, 0COBEHHO pa3pesoB 1 OTBAaroB,
W3MEHEHWSIM MOABEPralTCs 3HAYUTENBHBIE YYaCTKM 3EeMHON NOBEpPXHOCTW. B yacTHocTw,
NpoVCXoauT yaaneHue NOYBEHHOro MOKPOBa, COKpalleHWe nnowasei cernbCKoX03sNCTBEH-
HbIX 1 NTECHBIX YTOAUW, YHUYTOXEHME pacTUTENbHOrO NoKpoBsa. [ns komneHcaummn nofobHoro
ywepba nocne 3aBepLUeHNs ropHOA0ObIBaOWNX paboT HapyWeHHbIE 3eMuM AOSKHbI NOA-
BEpratbCsl BOCCTaAHOBUTENbHLIM padotam [30]. B yacTHOCTKW, OTBanbl NycTOM nopogbl no
BO3MOXHOCTU A0JTDKHbI ObITe MCMONL30BaHbl ANS 3aKnafku BelpaboTaHHOrO NMpoCTpaHCTBa.
B OTHOLLEHWM OCTaBLUMXCS MOCne 3aknafkv OTBasioB AOSMKHA NPOBOAUTLCH TEXHUYECKAs W
Buonormyeckas pekynbTMBaLus.

Bcero npu pobbide n oboraweHun yrna B 2016r. B Poccun 6bino obpasosaHo
3236,6 MNH T OTXOAOB, MPEUMYLLECTBEHHO MPEACTaBMNeHHbIX «UHEPTHbIMU» MOpojaMn —
BCKPbILHBIMM 1 BMELaroLwmmm nopogamu. M3 Hux 1526,9 MnH 1 (47 % OT CymmapHOW Maccel
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0TX0L0B) ObINO pasMeLleHo BO BHELWHUX oTBanax [31], ocTanbHble oTxoabl Obinn nepepabo-
TaHbl WX MCMONb30BaHbI AN 3aKNagkv BbIpabOTAHHOrO MPOCTPaHCTBA LUAXT U Pa3pe3os.
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Pasgen 2. OnncaHue TEXHONMOMMYeCKUX NpoLeccoB, UCMOSb3yeMbIX
B HacTosiwee BpemMs npu aobbive yrna u oboraweHum yrns

B paHHOM pa3spene npeacraBneHa MHGOpMaUMa 0 TEXHONOMMYECKUX npoleccax, uc-
nonb3yeMblx B HacTosiLee Bpemsi Npu Aobbive n oboraweHun yrnsi B pa3bveke Nno TeXHONo-
rMYeCKUM STanam:

— Jo6blua yrnsa noa3eMHbIM crnocobom;
— [o6blya yrna oTkpbITbIM criocobom,;
— O6oralleHwve yrns.

2.1 JoOblua noa3eMHbIM COCOOOM
CxemMa TEeXHONMOrM4ecKoro npouecca Aodblun yrna NoA3eMHbIM CnocoboM npueegeHa

Ha pPUCYHKE 4, OCHOBHblEe 3Tanbl A0OblMM yrns Nog3emMHbIM cnocobom — B Tabnuue 7, uc-
none3yemMoe obopyaosaHne — B Tabnmuax 8, 9.
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1. NMpoBeneHne ropHbIX
BblpaboTOK
1 paspyLueHne ropHoii
nopogbl

MNoabemMHo-
TpaHCMOPTHbIE PaboTbl_

Bblemka

(BbIEMOYHbIE MaLUWHbI)

2. MoABbEMHO-TPAHCMNOPTHbIE Pa6oThbl

8, NMpupoaooXpaHHble TEXHOIOTNN

8.1. MpepaoTBpalyeHne 3arpsi3HeHns aTMOCEPHOro Bo3ayxa

8.2. OumncTKa CTOYHbIX BOf,

8,3. O6palyeHne ¢ 0TXo4amMn NPon3BoOACTBa

YcnoBHble 0603HaYeHNs

MopaaTan TexXHO/I0rM4ecKoro npotecca

Bupg pabot

MpumMmeHsemoe o60pyaoBaHue

HanpasfeHvie NPou3BOACTBEHHOrO npouecca

PuUcyHok 4 — CxemMa TeXHO/I0TM4YecKoro npotecca 406bl4n yras noA3eMHbIM CNOCO60M
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Tabnuuya 7 — OcHoBHble 3Tanbl 40ObIYM YrNA NOA3EMHBLIM COCco6oM

Ne

BxogHown noTtok

Oran npouecca
(nognpouecc)

BbIXOAHOM NOTOK

OCHOBHOE TEXHOMNorn4eckoe
o6opyaoBaHue

Smmrccum

Y4acToK yronsHoro
MECTOPOX EHWS,
3NEKTPOIHEPIUS,
BOAa

MpoeegeHwe rop-
HbIX BbIPaboTOK U
paspyLLeHne rop-
HOW nopoasbl

lopHas macca ¢
Tpebyembim cpea-
HEB3BELLEHHbIM
pa3mepoMm Kycka,
CTOYHbIE BOAbI

Mpoxopyeckmne komBanHbl,
BypoBble yCTaHOBKY,
HaCOCHbIE YCTaHOBKM, 3a-
psgHble MalWHbI, BEHTU-
NAUMOHHBIE TPYBbI, UCTOY-
HWKWN 3MNeKTPo3Hepruv

BbI6pockl (OCHOBHOWM NpoLecc):
MeTaH, Mblfb HEOPraHn4eckas, yr-
rnepopa okcuz, asoTa JUoKeua,
a30Ta oKCcuA, cepbl JUOKCUT, ce-
pOBOAOPOA.

CO6pochbl: B3BELUEHHbIE BELLECTBA,
Xeneso, HedTeNpPoAYKTbI, HUTPa-
Tbl, HATPUTbI.

OTxoabi: TBEpPAblE KOMMYHarb-
Hble 0Tx0Abl, Macna otpaboTtaH-
Hble, BETOLLb NPOMACIIEHHas, My-
COp CTPOUTENbHBIN, OTpaboTan-
Hble aKKyMynsaTopHble 6aTapen,
PUNLTPbI MacnsaHbIE, JTIOM YEPHbIX
MeTansos, oTpaboTaHHbIe namnbl,
BMeELLAoWme nopoabl
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Ne

BxoaHol NoTok

Oran npouecca
(noanpouecc)

BbIxogHOW NOTOK

OcHoBHOE TexHonornyeckoe
obopyposaHme

Smucecun

1.1

YuacTok yronsHoro
MECTOPOX EHSA,
3MEKTPOSHEPTUS,
BoAa

MpoBeaexue rop-
HbIX BbIpaboToK C
paspyLLEHMEM Mo-
poa nytem B3pbiBa

lopHas macca ¢
TpebyembIm cpea-
HEB3BELLEHHbIM
pa3mepomM Kycka,
CTOYHbIE BOAbI

Mpoxogyeckue KombanHbI,
OypoBbIE YCTaHOBKM, 3a-
pSAHbIE MALUWHBI, CUCTEMbI
JAeToHauun, Kpenu mexa-
HU3MPOBaHHBIE, HACOCHbIE
YCTaHOBKW, BEHTUNALUNOH-
Hble TPyObl, UCTOHYHMKN
3NEKTPO3HEPrum

BbIOGpochI (OCHOBHOWM MpOLECC):
METaH, Mblfb HEOPraHN4YecKas.
COpochbl: B3BELWEHHbIE BELLECTRA,
Xeneso, HepTeENPOAYKThI, HATPa-
Tbl, HUTPUTBI.

OTxoabl: TBEpAblEe KOMMYHaSTb-
Hble 0TxoAbl, Macna otpaboTaH-
Hble, BETOLb NPOMAaCNEHHas, My-
COp CTpOUTENbHLIN, OTpaboTar-
Hble aKkKyMynsaTopHbie 6aTtapen,
PVNbTPbI MacnsHbIE, NOM YEpPHbIX
MeTasnnoB, oTpaboTaHHbIe Namnbl,
BMELLaKoLLme Nopoab!

2102—L¢ 21U
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lpodomxeHue mabnuupi 7

Ne

BxoaHol noTok

Otan npouecca
(nognpouecc)

BbixogHol notok

OCHOBHOE TEXHOMNOrMYECKOE
obopygoBaHue

Smmccun

1.2

YyacTok yronsHoro
MECTOPOXI EHUSI,
B3pblBYaTbIE BELLe-
CTBa, SNEKTPO3HEP-
rvs, Boga

MposeneHue rop-
HbIX BbIpaboToK C
NPUMEHEHVEM NPO-
XOAYECKNX koMbawi-
HOB

opHas macca ¢
Tpebyembim cpea-
HEeB3BELLEHHbIM
pasmepomMm Kycka,
CTOYHbIE BOAbI

Mpoxopyeckune komBanHbI,
HacOCHbIE YCTaHOBKM, BEH-
TURSILMOHHBIE TPYObI, MC-
TOYHMKM 3NEKTPO3HEPTUM

BbIGpOCHI (OCHOBHOM NPOLIECC):
MEeTaH, MNbiNb HeopraHuyeckas, yr-
nepoaa oKkcug, asoTa Anokeug,
asoTa oKcua, Cepbl AMOKCUA, ce-
poBOAopOa.

COpochbl: B3BELWEHHbIE BELLECTRA,
Xeneso, HedpTenpoayKTbl, HATpa-
Tbl, HUTPUTBL.

OTxopbl: TBEpPALIE KOMMYHASb-
Hble OTXOAbl, Macna oTpaboTan-
Hble, BETOLLUb NpoMacreHHas, My-
cop cTpouTenbHbIN, oTpaboTaH-
Hble aKKyMynsaTopHble HaTapeu,
PUNLTPLI MaCNSAHbIE, NMOM YEPHbIX
MeTansnos, oTpaboTaHHbIe Namnbl,
BMeLLaloLmMe nopoab!

1.3

Y4yacTok yronbHoro
MECTOPOXAEHMS,
3MEKTPOSHEPrUA,
Boja

KpenneHue ropHbix
BbIpaboTok

YuacTok ropHowm
BbIpaboTku C 3a-
KpenneHHbIMK Mo-
poAamMu KpoBu

Mpoxopyeckue kombanHbI,
Kpenu MexaHU3NpoBaHHbIe

BbI6pochI (OCHOBHOWM NpoLiece):
MeTaH, NbINb HeopraHnveckas

L102—L¢ 21U
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lpodomxerue mabnuys! 7

Oran npouecca

OCHOBHOE TEXHOINOrMYeCcKoe

Ne BxogHoW NoTok BbixogHoW NOTOK Amucecun
(noanpovecc) obopyaosaHue
BbIOpOoChI (OCHOBHOM NPOLECe):
METaH, Mblflb HEOpraHN4YecKkas.
CO6pochI: B3BELLEHHbIE BELLECTBA,
opHasa macca ¢ JNeHTOouHble 1 ckpebkoBbIe |keneso, HedTenpoayKTbl, HATPa-
['opHasa macca ¢ .
TpebyeMbIM Cpefi- |KOHBEWMEpb!, BLIEMOYHBLIE | Tbl, HUTPUTLI.
Tpebyembim cpea-
HEB3BGLLGHHBIM MoagbemHo- HEB3BELLEHHbIM MaLLWHbI, CKUMbl, noanas- | OTxoabl: TBEPALIE KOMMyHarb-
2 23MEDOM KYCKa TPaHCMNOpTHbIE pa- | pPa3MepoM Kycka, Hble (CKpeOKkoBbIe) Nepe- | Hble 0TX0Abl, Macna otpaboTaH-
zneKTppOSHeerIHY BoTbl Norpy>KeHHas B rpyxxatenu, Apobunku, Hble, BETOLLUb NpoMacrieHHasi, My-
Bona pras, TpaHcnopTHoOe HaCOCHbIE CTaHLMK, UCTOMY- | COP CTPOUTENbHLIA, oTpaboTaH-
CpencTeo HUKN 3NEKTPOSHEPTNA Hble aKKyMynsATOpHble GaTapew,
bUNbTPLI MacAsHbLIE, NOM YEpHbIX
MeTannoB, oTpaboTaHHbIe Namnbl,
BMeELLaloLLmMe Nnopoabl
FopHaa macca ¢ BbleMOYHbIE MaLLVWHBI,
lFopHas macca ¢
TpebyembiM cpea- | naeHble ckpebkoBble KOH-
TpebyemMbiM cpea- .
HEB3BELLEHHbIM Benepbl, NoaNaBHbIe
HEB3BELLEHHbIM
21 B3MEDOM KvCKa OuuctHble paboTbl | pasMepom Kycka, (ckpebkosble) neperpyxa- | Toxe
P P yeka, norpy>xeHHast B Tenu, Apobunku, HacoCHble
3NEeKTPO3Heprus,
sona TpaHCcNopTHOE CTaHUWK, UCTOYHNKN 3reK-
CcpeacTso TpO3SHeprum
lopHas macca ¢ BbIOGpocbI (0CHOBHOM npoLecc):
lopHasa macca c Tpebyembim cpen- | KoHBenepb! (MEHTOYHbIE U | MblNb HEOPraHUYeckas.
Tpebyembim cpesi- | TpaHcnopTMpoBKa |HEB3BELLEHHBLIM ckpebkoBble), neperpyxa- |OTxogbl: Macna oTpaboTaHHble,
2.2  |HEeB3BEeLEHHbIM rOpHOWM Macchl B 3a- | pa3MepoM Kycka, Tenu (KoHeenepHsle, BETOLLUb NpoMacneHHas, otpato-

pa3mepoM Kycka,
3MEeKTPO3Heprns

boe

Norpy>keHHas B
TpaHcrnopTHoe
cpeacTso

ckpebkoBbIe), NCTOUHUKX
3MEKTPOSHEPrum

TaHHble aKKyMynaTopHble GaTa-
pev, DUnbTPbI MacnsHbIe, oM
YepHbIX METaNnoB

2102—.€ O1U
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lpodomkeHue mabnuuysl 7

- Oran npoyecca . OcHoBHOe TexHonornyeckoe
Ne BxogHoWM NoToK BeixoaHol notok Smmceun
(noanpouecc) obopygoBaHue
opHasa macca ¢
lopHas macca ¢ TpebyembIM cpen- .
P pedy pea CKMNOBOW NOABEM, KOH-
TpebyembiM cpen- | TpaHcnopTMpoBka |HEB3BELLEHHbIM o
. Benepbl (MeHTOYHbIe,
2.3 |HeB3BeLUEHHbIM rOpHOM Maccbl HA | pa3mMepom Kycka, Toxe
CKpebKoBble), NCTOYHMKM
pasmepom Kycka, NMOBEPXHOCTb MOrpy>XeHHas B
3MEKTPOSHEPrUN
3MEeKTPOSHEPrNs TpaHCrnopTHoe
cpencTeo
BbIGpochkI (OCHOBHOWM MPOLECC):
Mblfib HEOPraHU4ecKkasl.
Bbi6pochl (BCnoMorarenbHbIn
. npouecc — paborta [1BC): yrne-
KoHBerepb! (NeHTOuHbIE U pou P ABC):y
Yronb, NorpyxeH- poaa okcup, asoTa AMOKCus, cepbl
N CKpeOKoBbIE), MUTaTeny,
HbI B TPaHCMopT- | TpaHcnopTUpoBka | Yronb, NorpyxXeH- ANOKCUA, Caxa, KEPOCUH.
o o XenesHoAoPOXHbIe Baro-
3. HO€ CpefcTBO, AW- |TOPHOW MacCbl HA  |HbIA B TPAHCMOPT- OTtxopbl: TBEpAblE KOMMyHarb-
Hbl, MTOKOMOTMBbI, NMOrpy3-
3eMbHOE TOMNMMBO, | MOBEPXHOCTU HOe CpefCcTBO Hble 0TX0Abl, Macna otpaboTtaH-
YMKM, UCTOYHUKN 3MEKTPO-
3MNEKTPOSHepPrus SHeprM Hble, BETOLLb NpoMacneHHas, my-
COp CTpouTEnbHbIN, oTpaboTaH-
Hble akKyMynaTopHble 6aTapew,
PUNBLTPLI MacnsHbIE, NTOM YepHbIX
MeTannos, oTpaboTaHHbIe namnbl
Yronb, norpyxex- .
HbliA B TPRHCNOPT CknaavpoBaHue yr- | ToBapHbIlA yrone, Morpysuukm, Gynbaosepel,
4 HOE CPEACTED 1A M OTXOA0B Npo- |(Ha cknape npen- | CKpenepsbl, 9kCckaBaTopbl To xe
' n3soacTea npvaTnA) (B TOM YMcne parnaviHbl)
3MEKTPOSHEPrns

L102—L¢ 21U
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Ne BxoaHoM NOTOK

Oran npouecca
(nognpouecc)

BbIXoAHOW NOTOK

OcHOoBHOE TeXHOonoru4eckoe
obopyaoBaHue

Smmceun

Bosayx ropHom Bbi-
5 paboTku, anekTpo-
3Heprus

BeHtunauna v ge-
rasauyums

Bosayx ropHo Bbi-
paboTkn (MeTaHo-
BO34YLLUHas CMeCh)

BeHTUnATOpbI rnasHoro
MPOBETPUBAHUSA, Nepe-
OBWKHbIE Aera3aunoHHbIe
YCTaHOBKM C BOAOKOSbLIE-
BbIMV HACOCaMU, MOAY/Tb-
Hble AerasaumoHHbIe yCTa-
HOBKM

BbIGpOCHI (OCHOBHOM NpoLEecc):
METaH, MblNb HeopraHnyeckas.
CO6pochbl: B3BELLEHHbIE BELLECTBA,
Xeneso, HedTEeNPOAYKTbI, HUTPa-
Tbl, HUTPUTBI

CTOYHbIE BOAbI U
6 cBexXasi Boga, anek-
Tpo3sHeprus

OcyLueHve, Bogo-
OTNMB, BOLOOTBE-
AeHne 1 BogocHab-
XeHune

CTOYHbIe BOAbI

HacocHble ycTaHoBKu, BO-
LOCOOPHMKN, YyCTaHOBKM
rnaBHOro BOLOOTNMBA,
Tpybonposoabi

COpochbl: B3BELLEHHbIE BELLECTB],
Keneso, HepTeNPOAYKTLI, HATPa-
Tbl, HUTPUTBI

L102—.1¢ O1U
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Ne BxogHoW NoTok

Oran npouecca
(nognpouecc)

BbixogHol noTok

OCHOBHOE TEXHOMOMMYECKOe
obopynoBaHue

Smucecun

Mbinb, CTOYHbIE BO-
Ibl, BMeLLatoLme

MpupoaooxpaHHble

Boagyx ¢ NOHWKeH-
HOW KOHLEeHTpaumnein
Nbinn, OYULLEeHHbIe
CTOYHbIE BOAbI,

CTaumoHapHble opocu-
TenbHble, pachbIIMTENb-
Hble, OPOCUTENBHO-
BEHTUNSALMOHHbIE YCTaHOB-
KW, MOSIMBOOPOCUTESNBHbIE
MallWHbI, Nbineynasnuea-
tOLLIME YCTAHOBKW, MPYyAbl-
OTCTOWMHMKM, YCTaHOBKN

BbIGpOChHI: MbiNb HEOPraHnye-
ckas.
COpochbI: B3BELLEHHbIE BELLECTBA,

7 NMopoAbl, 3NeKTpo- LA XNopMpoBaHWs BOAbI,
TEeXHONormm BMELLaoLLMe Nopo- Xeneso, HepTenpoayKTbl, HATPa-
3Heprus, TEXHNYe- OMoOKUCTINTENBHBIE KaHa-
Ibl B OTBanax v Bbl- Tbl, HUTPUTBI.
ckasi Boga nbl, He(PTENOBYLLKM, OTBa-
paboTaHHbIX Npo- OT1xopbl: BMeLLaroLLve Nopoabl
nooBpasoBaTenu Henpe-
CTpaHcTBax o
PbIBHOrO AENCTBUS, OCBET-
nitenu, ouneTpsbl, dnota-
LIMOHHbIE YCTaHOBKM,
PUNLTP-NPECCHI, yCTaHOB-
Kn obessapaxnsaHms
BbI6poChI: NbiNb HEOPraHuye-
Mbinb, snekTpo- MpepoTtBpalleHe |Bosgyx ¢ noHwkeH- | OpocuTenbHbIE YCTaHOBKM, |Ckas.

3arpsi3HeHUst aTMo-
chepHoro Bosgyxa

HOW KOHUEeHTpaumnen
NbIn

nbineynasnmearoe
YCTaHOBKM

COpochbl: B3BELLEHHbIE BELLECTBA,
Xeneso, HedpTenpoayKTbl, HUTPa-
Tbl, HUTPUTBI

71 AHEPrus, TEXHNYe-
ckasa Boga
CTOuYHbIE BOAbI,

7.2 A

SNEeKTPOo3HEeprus

OuncTka CTOYHbIX
BOJ

OuuLeHHble cTou-
Hble BOAbI

Mpyabl-OTCTOMHMKK, yCTa-
HOBKW ANS XNOPUPOBaHUs
BOZAbI, BMOOKMCIIUTENBHbIE
KaHanbl, HeOTeNOBYLLKN

CO6pochbl: B3BELLEHHbIE BELLECTBA,
Xeneso, HedpTENPOAYKTbI, HUTPa-
Tbl, HUTPUTBI

L102—L¢ 21U
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OkoHuyaHue mabnuusi 7

Ne

BxoaHol NoTok

Otan npouecca
(nognpouecc)

BbIXOHOWM NOTOK

OcHoBHOe TexHomnoruyeckoe
obopynoBaHne

ammccum

7.3

Bwmeuyarowypme nopo-
Abl, 3MEKTPO3HEp-
s

YTununsaumsi otTxo-
[l0B NMpou3BOACTBa

Bwmeuatowue nopo-
Abl B OTBanax v Bbl-
paboTaHHbIX Npo-
CTpaHcTBax

Oteanoo6pasosarenu, as-
Tocamocsans!, Oyneao3e-

pbl, NOrPy34MKK, KOHBENE-

pbl

OTxoAbl: BMeLLaroLLme nopoabl

1102—L¢ 211K
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Tabnuya 8 — OcHoBHoe o6opyaoBaHue ana 4obbiun yrnsa noas3emMHbIM crnocobom

HaumeHoBaHue
obopyaoBaHus

HasHaueHue obopyaosaHus

TexHonoryeckue xapakrepuctikm ¥

BblemoyHas mawmHa

[obbi4a yrns us nogro-
TOBNEHHOM NaBbl

BbliHumMaemas mowHocTb: 1,6-5,2 M.
Yncno o60poTOB PEXYLLEro LUHEKA:
29-41 06./MyH (N0 JaHHbIM TEX. NMu-
Tepartypbl).

MoLUHOCTb pexyLUnX ABUraTenen:
285-1650 kBT

KombanH npoxoguveckumn

MpoBeneHne n KpenneHun
ropHbIX BbIpaboToK

MpownssogurensHocTb: 0,3—

3,2 M /MuH (no AaHHbIM aHKeT).
MouiHocTs an. asurareng: 55—

400 kBT (No gaHHbIM TeX. nuTepary-
pbl), 110-321 kBT (N0 A@HHBIM aH-
KeT)

KoHBeliep NeHTOYHbIN

TpaHCcnopTUPOBKa ropHOM
Macchbl KOHBENEPHbIM
TpaHCnopTom

MpownssoguTensHocTh: 100—

5250 M3/4 (N0 f@HHBIM TeX. nuTepa-
Typbl), 270-330 T/4 (MO A@HHBLIM aH-
KeT).

MouHocTb: 132—2250 kBT.

CkopocTtb neHtbl: 1,0-4,7 M/c (no
JaHHbIM TeX. NUTepaTyphbl),

(1,6 £ 0,16) m/c (MO aaHHBIM aHKET).
LnpuHa neHTo4YHoro nonoTHa: 800—
1600 mm

KoHeeviep ckpebkoBbiit
NaBHbIN

TpaHcnopTMpoBKa ropHomn
Maccbl KOHBENEPHBIM
TpaHCnopToM

[MpouseoauTensHocTh: 1500—
4000 T/.

MotuHocTk: 500-2250 «kBrT.
CKOPOCTb ABWKEHUS LIENU:
(1,1 £0,4) m/c

Kpenb

KpenneHue nopoa kposnu

Paboyee conpotuenexue: 4800—
12 000 kH (no aaHHbIM Tex. nuTepa-

Typb!)

bypoBas ycraHoBka

BypeHune B3pbIBHLIX CKBa-
XKUH

AuameTtp GypeHus: 125-400 mm (no

AaHHbIM TEX. NUTepaTyphbl).

Cny6uHa 6ypenuns: ao 64 M (no aax-
HbIM TEX. nuTepaTypbl)

HacocHas ycraHoBka

OcyLika ckBaXuH

MpounssoautensHocTb: 0,1—
8000 M%/4 (No AaHHLIM Tex. NUTepa-

Typbl)

4 Mo ymMonuYaH1o — Mo AaHHbIM aHKeT.
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HauwmeHoBaHne
obopyaoBaHus

HasHaueHue o6opygoBaHus

TexHOMnorU4Yeckme xapakrepucTuku ¥

BeHTunsaumonHoe o6o-
pyaoBaHue:

- BEHTUNATOpPbI (AyTbe-
Bble, OCEBbIE, paavarnb-
Hble LeHTpobexHbIe);
— Typ60BO3aYyX0AYBKM

Mopaya, Boigaya Bosgyxa
13 LaxThl

OunameTp: 3100-3600 mm.

Yacrota spawenus: 375—
500 06./MWH.

[pounsBoaMTEnbHOCTL: 60280 M3/cC.
MowuHocTs: 122-2050 kBT

KomnpeccopHoe o6opy-
JoBaHne

ObecneyeHne nHeBMaTU-
Yyeckoro npueoaa obopy-
J[0BaHnA

[HerasaunoHHas ycra-
HoBKa

KantupoBaHve metaHa ns
YronbHOro nNnacra unmn u3
BblpaboTaHHOro npo-
cTpaHcTBa (C nocneayto-
LM CKUraHUEM)

KoHLeHTpaLmA NoCTynaroLLeN meTa-
Hoeo3aywHon cmecu: 0 % — 100 %
(no AaHHbIM Tex. NuTepaTtypbl).

MponssoanTensbHOCTL: 60—
200 M3/MuH

YcTaHoBKa rnaBHOro Bo-
LooTnuBa

OTKkauka BOAbI U3 BblIpa-
B60TOK Ha NOBEPXHOCTb

KonuyecTteo cTyneHen: 8.

Mogaya: 300 M°/u.

Hanop: 480 m.

YacroTa Bpauienus: 1475 06./MUH.
[aeneHve Ha Bxoze B HACOC:

0,05 MMNa.

KoaddburumeHT nonesHoro AencTeuns
arperara: 64 %
[MpoussoguTensHOCTL: 38-850 Moy

Kabeneyknagumnk

[Mpoknagka cunoBoro ka-
Bens

vpuHa: 160-245 mm (No gaHHbIM
TeX. NUTeparypsbl).

[MpurcnocobneH noa kabenb Ao

70 MM (NO 4aHHbIM TEX. nuTepary-
pbl).

Pagunyc narnba B ropnsoHTarbHOM
HanpaeneHun: 8—12 M (No AaHHbIM
TEeX. nuTeparypbl)

Jlebepka

MepemelyeHne ropHo-
LaxTHoro o6opyAoBaHus

Tarosoe ycunue: 1000-8000 «r/c (no
LaHHBIM TEX. ITEPaTypbI).
MowHocTb: 11-110 kBT (no gaHHbIM
Tex. nuTepaTypbl)

MorpysoyHas malumHa

Morpy3ka ropHon mMaccol

pysonogbemHocts: 3,5-25 T (o
[aHHBIM TEeX. MTepaTypbl).
EmkocTb koBwa: 1,1-10,7 m® (no
AaHHbIM TeX. NUTeparypbl)
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HaumeHoBaHue
obopyaoBaHus

HasHaueHue obopyaoBaHus

TexHornornyeckme xapakrepuctikm ¥

Meperpyxarens

Meperpy3aka ropHon mac-
Cbl C O4HOro TpaHcnopTa
Ha apyron

MpoussoauTensHocTs: 900-2000 T/4
(no paHHbIM Tex. nuTepaTypbl).
MotuHocTe: 315-600 kBT (no gan-
HbIM aHKeT).

YacToTa BpalleHva an. gpuratens:
1470 06./MVH.

Harpyska: 400 kH (no faHHbIM aHKkeT)

Byneaosep

Morpy3o4Hbie paboTsl

O6vem oTBana: ao 11,2 M° (No AaH-
HbIM TEX. NnTepaTypbl)

CkpenepHas ycTaHoBka

Morpy3o4Hbie paboTsl

EmkocTb koBLUa: 8,5-18 M° (No aaH-
HbIM TEX. NnTepaTypsl)

LLaxTHbI nogbeMHMK

MoabeM ropHor nopogbl
N3 LWaxTbl Ha MOBEPXHOCTb

pysonogbemHocTs: Ao 5000 kr (no
JaHHbIM TeX. NUTepPaTyphbl).

BbicoTa nogbeMa: Ao 241 m (no
LaHHBIM TEX. NITEpaTypbl).
MowyHocTb gBuratens: 148—
1000 kBT

pysonoabemHoe 060-
pyAoBaHuve:

- KpaH (Ko3noBson, Mo-
CTOBOW, kpaH-6anka);
- nebepka;

MoabeMHO-TpaHCMOpTHbIE
N MOHTaXHble paboTbl

- NNAT;
- Tanb;
- Tenbdep
TpaHcnopTUpoBKa rOpHOU
P pTvp P Cuna 1arm: 3,2-25 kH (no gaHHbIM
OnekTposo3 nopoab! B NOA3EMHbIX =
Tex. NUTeparypsbl)
ropHbIX BblpaboTkax
TpaHcnopTUpoBKa rOpHOM
P pTvp P pysonoagbemMHocTb: 3-5,6 T (no
BaroHeTka nopoab! B NOA3EMHbIX

ropHbIX BblpaboTkax

JaHHbIM TeX. nuTepaTypbl)

BaroH camoxogHbin

TpaHcnopTMpPOBKa ropHOM
nopogb! B NOA3EMHbIX
ropHbIX BbipaboTkax

pysonoavemHocTs: 15-30 T (no
OaHHbIM TeX. NIUTepaTyphbl).

Makc. ckopocTb ABWKeHUS: 9 KM/Y
(Mo gaHHLIM Tex. nuTepaTypbl)

LleHTpobexHbIi Hacoc

BopooTteog, ocyLlka
CKBaXWH ans 6yposapbiB-
HbIX paboT, rmapasnuye-
CKoe paspyLueHune

Mofaya Boabl: 0kono 250-1030 My
(Mo gaHHLIM Tex. nuTepaTypbl)
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HavwveHoBaHve
obopyaoBaHusi

HasHaueHue obopyposaHus

TexHonorMyeckme xapakrepuctuku ¥

MopeecHaa MmoHopenb-
coBas gopora

TpaHcnopTuposka o6opy-
AOBaHUA

MakcumanbHas ckopocTb TPaHCNop-
TvposaHua: 1,9 M/c (NO AaHHBIM Tex.
nuteparypbi).

Jonyctumas Harpyska: 50 kH (no
AaHHbIM TEX. NUTepaTypbl)

ABTOCamMocBan kapbep-
HbIN

TpaHCnopTMPOBKa ropHOM
nopozbl Ha MOBEPXHOCTM

pysonogvemHocTs: 130-220 T (Mo
AaHHbIM TEX. NUTEpaTyphbl)

Morpy34nk (nopoaono-
rpy3oyHas MalnHa)

TpaHcnopTUPOBKa U CKia-
AVpOBaHue yrns

O6wem koBiua: 6—14 M° (Mo AaHHBIM
TeX. nuTeparypsbl)

Mutatenb

Perynupyemas nopgava
ropHOI nopoabl

MNpousBoanTENbHOCTL; 25-90 MoIY
(No paHHbIM TeX. NUTepaTypbl)

Jatuyvkm meTaHa

KoHTponb cogepxanus
MeTaHa B BO3Lyxe

Hanpspkenuwe nutanua: 1,5-15 B (no
OaHHbIM TEX. NUTepaTypbl).
OunanazoH n3mMepeHmsa KOHLIEHTpaLIMn
Metana: 0 % — 100 % (no gaHHbIM
TeX. NUTepaTyphbl)

Cucrema asporasoBsoro
KOHTpOnnA

KoHTponb napameTpoB
PYAHWYHOrO BO3LYyXa

KoHTponsHo-
n3meputenbHoe obopy-
LOBaHne

YueT macchl TpaHCNopTn-
pyemoro yrns.

KoHTponb pacxoga pe-
cypcos

OcnaHuesarenu, orHe-

OcnaHueBaHune ropHbiIx
BbipaboTok (nogava
WMHEPTHOM Mbinn).

OcHauaetcs B3pbiBO6E€30NaCHLIM

nperpagutenu NHEBMaTUYECKUM NPYBOAOM
laweHve pacnpocTpaHe-
HVSA NnaMeHn
Moporpes noToka BEHTU-
AoTp MowHocTh: A0 3000 kBT (No gaHHbIM
Kanopudepbi NSALMOHHOIO BO3ayxa Ha

BXOA€ B LWaxXTy

Tex. nuTepartypbl)

MawwuHa npo6opasae-
noyHasn

Moprotoeka nabopartop-
HbIX Npo6 yrnewn

MakcumanbHasa KpynHOCTb KyCKOB
yrns: 300 MM (NO fAaHHbIM TeX. nuTe-

paTypbl)

JlabopaTopHbI KOM-
nnexc ¢ npuéopamum ang
N3MepeHunst cocTasa Be-
Lecrea

M3mepeHne coctaBa u
napameTpoB npob yrnewn
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Tabnuuya 9 — lNMpupopooxpaHHoe obopyaoBaHue Ans Ao6bluK yris Nog3eMHbIM

crnocobom

HavmeHoBaHve o6opyaoBaHua

HasHavyeHune obopyaoBaHus

TexHONorM4YecKne xapakrepuctu-
Ku (N0 AaHHBIM TEX. MUTEPATYPbI)

CrauvoHapHble opocuTenb-
Hble, pacnbINMNTEbHbIE, OpO-
CUTENbHO-BEHTUNSALMOHHEIE
YCTaHOBKM, BOASHbIE OpOCUTE-
n

OpolueHue (B TOM uncne
npeaBapuTensHoe)
YroneHOro mMaccyiea,
O4YNCTHBIX 3a00€eB U Apy-
VX MbINSILLKUX NOBEPXHO-
cren

Qb PeKTMBHOCTL Mbienoaas-

nenns: 70 % — 98 %

BozoBO3AYLLHbIN 3KEKTOP

MeinenogaenerHne npu
nepeaBWKKe CekuUii Me-
XaHU3MPOBaHHOM Kpenm

OdbdeKkTMBHOCTL MbiNnenoaas-
nenus: 80 % — 93 % [32]

CTBOn BO3AYLIHO-NEHHbIN, Ne-
HoreHeparop, neHoobpa3soBa-
Tenb

MbinenogaesnexHve neHomn
npw OYNCTHBIX paboTax

Qb PeKTMBHOCTL NbiNenoaas-
nenus: 90 % — 98 %

MNbineynaenueatowas ycra-
HOBKa

YnaenvBaHue nbinv npu
nposeaeHvun 6ypoBbIx,
BbIEMOYHO-MOIPY304HbIX
paboT 1 TpaHCnopTMPOBKE
Yrna KOHBEUEPHbBIM CMO-
cobom

QP eKkTMBHOCTL NbieynaB-
ameanma: Ao 99,9 % (ynasnu-
BaKOTCA YacTuLbl pa3mMepom oT
0,05 Mkm)

LlaxTHbIn BogocGoOpHUK

MpepapuTensHoe oceeT-
neHwve BoAbI (YAaneHue
B3BELLEHHbIX 4acTuL)

Mpya-OTCTONHWK 1 @aHanormny-
Hbl€ YCTPONCTBA (OTCTOMHMUK,
OCBETNUTESb C B3BELLEHHbLIM
Cnoem ocagka)

OceeTneHune Bogbl (yaa-
neHve TSKenbIX B3Be-
LUEHHbIX YacTuLy)

CTeneHb 0YNCTKM BOAbI Nocne
NePBUYHOrO OCBETNEHWNS OT

B3BELLUEHHbIX BELLECTB: OT
50 % po >99 % (No faHHbIM
aHKerT)

HedTenosyLwka n aHanorny-
Hble ycTpoiicTea (6oHoBOE 3a-
rpaxaeHue, 6oHOBbIV UnbTP)

OumncTka CToYHbIX BOA OT
HedTEeNnpoayKTOB

dnoTaymMoHHan MalmHa

OuncTka CTOYHbIX BOg, OT
B3BELUEHHbIX BELLECTB
(KPYNHBLIX 1 MenKoanc-
nepcHbIX), HeddTENPOAYK-
TOB, )enesa, macen v
NAB

YcTaHoBka ans obeszapaxm-
BaHWsA BOAbI XJIOPMPOBaHNEM

O6es3apaxmBaHne cTou-
HbIX BOA (yaaneHwe Bak-
TepUin)

YcTaHoBKa OKUCNEHUS aKTuB-
HbIM UNOM

buonoruyeckas ounctka
CTOYHbIX BOA,

CTreneHb 04MCTKN BOABI OT Op-
raHU4eCKNX 3arpsAsHEeHU Co-
craBnsieT okono 90 %
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HavnmeHoBaHne obopyaoBaHus

HasHaueHwue o6opyaoBaHusi

TexHonorn4yeckue xapakrepucTm-
Kv (MO AaHHBIM TEX. NUTEepaTypbl)

YcTaHoBka 030HMpPOBaHWA

Obes3apaxuBaHme cTou-
HbIX BOA, yAaneHue xene-
3a

YcraHoeka obes3apaxmBaHns
Y®-nanyyeHvem

O6es3apaxuBaHme cTo4-
HbIX BOA

YpoBeHb MHakTuBaumm: Ao
99,9 %

3ackinHon copbLMOHHbBIN
pvneTp

[oo4YMcTKa CTOYHBIX BOA

YcTaHoBKa aspaumm Boabl
(aspatop)

OumncTKa CTOUHbIX BOA OT
xenesa

YcraHoeka drnotaumn, dunb-
Tpaumm 1 obessapaxmBaHns

KomnnekcHas ouncTka
CTOYHBIX BOZ,

MpoussoamTensHocTs: 30 M°/y
n bonee

OTtBanoobpasosarens Henpe-
PbIBHOrO AEACTBUSA

$opmMmmpoBaHMe 0TBanoB

[pon3BoAUTENLHOCTL: COOT-
BETCTBYET NPOU3BOAUTENBHO-

CTV MHOIoKOBLUOBOIrO 3KCKaBa-
Topa (oT 1250 A0 5250 M3/u)

2.1.1 MpoBeaeHne ropHbIX BbIPaboTok U paspyweHue ropHon nopoasbl

(6ypoBble paboThbl)

2.1.1.1 NMpoBeaeHNe ropHbIX BbIPAbOTOK

MpoBeneHne ropHbIx BbIPaboToK NpeacTaBnAeT cobor COBOKYNHOCTb paboT Mo BbleM-
ke, Morpyske, TPaHCNOPTUPOBKE FOPHON MAaccChl, BO3BEAEHWUIO KPENW, HapalMBaHUIO TpaHC-
MOPTHBLIX YCTPOWCTB U KOMMYHUKaLui, obecnevmsatolmx MNofBUraHue NoaroToBUTENIBHOMO

3abos.

My NPOBEAEHWN FOPHBIX BbIPABOTOK Pa3NUYaOT OCHOBHbBIE U BCNOMOraTerbHbIe Npo-

Leccs!:

- OCHOBHbIE — MpOBeAEeHME U KpenneHne BbipaboTky;

- BCromoraTenbHble — BO3BEJEHUE BPEMEHHOW KPenWn, HaBecka BEHTUMMSALMOHHBIX
TpyO, HapallMBaHNe KOHBEepa U HacTUnKa penbcoBbIxX NyTen, Npoknaaka Tpyd, kabenen

n ap.

Knaccucumkaums TexHONOrM4eckux cxem npoBeAeHUs ropHbIX BbIpaboTok

B 3aB1CMMOCTM OT OLHOPOLHOCTU NEPECEKAEMBbIX NOPOA BLIAENSIOT:

- NpoBeaeHne BbipaboTok B 0QHOPOAHbIX nopogax (B cnyyae ecnu 3abon BbipaboTkn
nepecekaeT TONbKO OAWH BUA NOPOL);

- NpoBegeHne BbipaboToK B HEOAHOPOAHLIX NOpoaax (B cnyyae ecnn 3abon eoipaboT-
Kn nepecekaet Asa Bupa nopof v 6onee).

MNpoeepeHve BbIPaboTkM B OBHOPOLHON MOPOLE OCYLECTBNSETCA CNMOWHbIM 3a6oem
(yronb 1 BMeLlaloLlas nopoga BbIHAMAOTCA OAHOBPEMEHHO) MPU MOLHOCTM nnacta Ao
0,6 M nnu npn 6onbLUe MOLLHOCTU NN&acTa, HO HU3KOM Ka4ecTBe yris.

Mpw HeogHOPOAHbLIX NOpoAax BbipaboTka NPOBOAUTCH Kak CrnoLHbIM 3a60eMm, Tak 1
yCTyrHeIM 3a60em, T. €. C pasfenbHON BIEMKORM yrns v nopoAbl. [Mpu 3ToM BHavane nposo-
AAT BbleMKY YronbHOro nnacra Ha HeKOTOpPyH BeNnYMHY, a 3ateM — BMeLLaroLWmnx nopoa.
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B 3aBMCMMOCTM OT MecTa pasMeLleHusi nopoAbl BbIAENSIOT cnegylowme crnocobbl
npoBefeHus BblpaboTok:

- y3kum 3aboem;

- LWMpoKMM 3aboem.

Mpn npoBeaeHUM BbIpabGOTOK y3kMM 3a60eM yronb BbIHUMAETCA TOMbKO B npegenax
MonepeyHoro ceveHVs BbIpaboTku, a Nnopoaa, NoryvyeHHas OT NoAPbLIBKW, BblAaeTCs Ha No-
BEPXHOCTb LWaxThl. lNpn npoBeaeHnn BbIpaboTOK LUMPOKMM 3a60eM yronb BbIHUMAETCH Ha
LUMPUWHY, MPEBbILLAIOLLYIO N3HAYanbHyHo LUMPUHY BbipaboTkn. B oBpasosasuemMcs NpocTpaH-
cTBe (pacKkocke) pa3meLLaloTCs NopoAbl OT MO PbIBKU.

B 3aBucMMOCTM OT cnocoba OTAEeNeHUs ropHbIX MOpPoA OT YronbHOrO Maccvea Bblge-
NS0T crnegyowme cnocobbl NPoBeAEHUS ropHbIX BbIpaboTok:

- MEXaHUYEeCKU (MexaHu3nmpoBaHHbIn) cnocob. OcyllecTBnAeTCs C NOMOLLB NPo-
XopAYeckmx komBariHOB, NPUMEHSETCA MO YITII0 U NOPOAE CPeAHen KpenocTn (koaddnumeHT
kpenoctu f = 5-6);

- BypoB3pbIBHOM CMOCO6 — NpMMEHSAETCS B nopoaax Nobon kpenocTy;

- TMAPaBNNYECKMA CMOcoB — MPUMEHSETCH KpavHe OrpaHUYeHHO, B 4acTHOCTU AfA
Aerasauum maccuea [33];

- py4HOI ¢nocob ¢ MCMonb3oBaHMEM OTOOMHOMO MOJSOTKa — MPUMEHAETCH B 0COObIX
cryyasix (npoBefeHVe BOJOCTOHHOW KaHABKM, Ha KPYTOM NageHun nnacra);

- kKOMBUHUpPOBaHHbIe paboTbl NPEACTaBNAT COBON KOMBMHALMIO PasnnYHbIX NpUMe-
HSiEMbIX TEXHOIOMMNA.

2.1.1.2 NpoBeneHue ropHbIX BbIPAGOTOK C MOMOILIO MPOXOAYECKUX KOMbGalHOB

Mpoxogyeckme kombBanHbl NpeaHa3HavyeHbl ANA MexaHW3aumn NPoBEAEHWS FOPU3OH-
TarbHbIX U HAKIMOHHBIX MOAFOTOBUTESbHbIX BbIPabOoTOK pa3NUYHOrO Ha3HaAYEHNS Ha YrobHbIX
waxtax. MNpvmeHeHne Npoxof4eckMx KoMGalHOB faeT BO3MOXHOCTb COBMECTUTL BO BpeMe-
HM OCHOBHbIE TEXHOMOMMYECKME OrnepaLum NPOXOAYECKOro LMKNa: OTAENEeHWe ropHON Nopo-
[bl OT MaccuBa, ee Norpysky B TPaHCMNOPTHbIE CPEACTBA, B OTAENbHBIX CryYasx — Kpenne-
HVe BblpaboTaHHOro NPoCTpaHcTBa.

BblaenstoTcs crepytolmMe OCHOBHbIE TEXHOJOTUYECKME onepauum npy koMGanHoBOM
cnocobe NPOXOXKAEHNSI TOPHBIX BbIPaAbOTOK:

- paspyLUeHe nopoabl;

- yaaneHve paspyLleHHon nopoabl oT kombalHa, ee norpyska 1 TpaHcropTUpoBaHue;

- KPeneHme ropHbIX BblpaboTok;

- BCNoMorarenbeHble onepauur no obecneyeHnto yHKUMOHNPOBaHNS 3abos (npoeeT-
pvBaHue, Gopbba ¢ nbinbto N T. 4.) [34].

B KOHCTpykUmm kombaiHa npeaycMoTpeHa BO3MOXHOCTb YCTaHOBKM AOMOSHATENBHO-
ro HaBecHoro obopyaoBaHus AR MeExaHU3aLuum TPYLOEMKNX onepauuii MPOXOLHYECKOro LmK-
na (BypeHue LnypoB 1 YCTaHOBKa aHKEPHOW Kpenu, YyCTaHOBKa BPEMEHHOM LUTYYHOM Kpenu
nnp.).

Bce nmpoxopueckne komBaliHbl no cnocoby obpaboTku 3abosi opraHom paspyLueHus
MOXHO pasfenuTb Ha ABa Tuna:

- komMBaliHbl N3bMpaTenbHOro AeUCTBMSA (CTPenoBbie npoxogyeckme kombariHel) ¢ no-
cnepoBaTensHoM 06paboTKOM NOBEPXHOCTU 320051 CMOSMMU;
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- koMBaliHbl PpoHTansHoro AercTeus (byposbie kombBanHel) ¢ O[HOBPEMEHHOW obpa-
BOoTKOM BCEW NOBEPXHOCTU 3a00s.

2.1.1.2.1 U3bupartenbHble (cTpernoBble) Npoxoavyeckue KOM6alHbI

[ns npoBeaeHWs ropHbIX BbIpaboTok 06bIMHO MPUMEHSOTCA NpoxoaYeckne KoMBanHbI
n3bumparensHOro JENCTBMSA CO CTPENOBUAHBIMW UCNOMHUTENBHBIMK OpraHamu [35].

Mpoxogyecknumm kombanmHamun n3bupartensHOro AeNCTBUS CO CTPESIOBbIM OpraHom
paspyLLEeHns MOXHO NMPOXOAUTb BbIpaboTkm nboro cedeHns no gopme (apodHon, NPsSMo-
YronbHOW, TpaneuneBMaHOM 1 Ap.) 1 Nnowaan ceveHus (B npegenax tunopasmepa kombain-
Ha) ©e3 cMeHbl opraHa paspyLleHWs unu ero nepeHactponkn. CtpenosbiMM koMGaiHamm
MOXHO MPOXOAWUTb FOPU3OHTAarNbHbIE M HAKMOHHbIE BbIPAOOTKM MO YrMK U CMELUaHHOMY 3a-
oo C npuceykon ManoabpasuBHbIX MOPOA CPEAHEW KPEemnocTM B CHOXHbIX FOPHO-
reonornmyeckmx ycrnoBusx (COpOChI, NEPeXUMbl N YTOHEHWE MnacTa, HeyCTONYMBasn KPOBIS,
cnabasi noysa n gp.).

KoHcTpykumst n3bmpartenbHeix koMOaiHOB MO3BOMSET AOCTATOYHO MPOCTO MPOU3BO-
AWTb CMEHy MOopoAOopaspyLLalLLero WHCTPYMEHTa W YCTaHaBNMBaTb BPEMEHHYH Kperb
HEMoOCPEeACTBEHHO Y rpyam 3abos.

[ns norpyskn paspyLleHHOW ropHOW Maccbl Ha KOoHBenep kombainHa Hamnbonbluee
pacnpocTpaHeHve B koMbanHax n3buparensHOro 4encTemns NonyYnsiv Norpy3oYHble YCTpOr-
CTBa, BbIMONHEHHbIE B BUAE HarpebatoLumx nan.

2.1.1.2.2 ®poHTanbHbIe (bypoBbie) Nnpoxoauyeckue KOMGanHbI

BypoBble WUCNOMHUTENBHBIE OpraHbl NPOW3BOAAT OAHOBPEMEHHYO 06paboTKy BCEro
ceveHuss npoxopdeckoro 3abos. Mpu paboTe MCNONHUTENLHOrO opraHa Takoro kombGarHa
obpasyeTtcs BblpaboTka kpyrnoro cevenusi [35]. Mo KMHeEMaTuke ABWKEHUSI pEXyLLero WH-
CTPyMEHTa BbIAENSAOT ABa BapuaHTa UX KOHCTpyKuum [34]:

- POTOPHBIE — PEXYLLMIA MHCTPYMEHT COBEpLUAET BpallarenbHOe BWKEHUE U O4HO-
BPEMEHHO NOAaeTCA Ha 3abown;

- NNaHeTapHble — PEXYLLUA MHCTPYMEHT, NMOMUMO BpaLLaTenbHOro U NocTynaTenbHo-
ro ABWKEHVIN, COBEPLUAET elle M BpallatenbHOe [BWKEHUE OTHOCUTENbHO OCKM MCMONHU-
TENbHOro opraHa.

HanbGonee wupokoe pacnpocTpaHeHne cpean GypoBbIX UCMOSHUTENBHBLIX OpPraHoB
Nony4nnu opraHbl poTopHoro Tuna [36].

®poHTanbHbIe (6ypoBblie) Npoxoaveckue KOM6aHbI Afisi NPOBeAeHUs
rOpU3OHTanbHbIX BbIPaboToK

Mpoxopgyeckue kombaiHbl ¢ OypOBLIM OpraHOM paspylLleHUst NMpegHasHaveHbl Ans
NpoBefeHNs NOArOTOBUTENbHbIX BbIpaboTOK N OUMCTHLIX paboT NpU KaMepHbIX cUCTeMax oT-
paboTKU NONE3HOro MCKOMaeMoro . dopma CeyeHWs MPOBOAVMON BbIPaBOTKN MOXET GbiTb
apoyHon unn osanbHo-apoyHon. KombanHbl ¢ ogHUM GypoBbIM OpraHOM MMM COOCHBIMK PO-
TOpamn NPOXOAAT BbIpabOTKy KPYrnoro ceyeHns, kKotopas npy nomMoLy 6epmoBbIx ppes ao-

% KamepHas cucTeMa oTpaboTku NpeAnonaraeT, YTo None3Hoe 1CKonaemoe nasneka-
eTca B Nnpeaenax kamep, pasaeneHHbIX MEXayKaMePHbIMU LIENUKaMA.
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BOAUTCH A0 apoyHoun dopmel. KomBaliHbl ¢ napannenbHo-0CeBbIM pacronoxeHnem OypoBbIx
OpraHoB paspyLUeHUsi NPOXOAST BbIpaboTkM OBanbHO-apOYHON HOPMbI.

BypoBble npoxop4veckue komBarHbl MMeT Gornee BbICOKYHD NPOU3BOAUTENBHOCTD,
Yem CTpenoBble kOMOamHbl, HO OHM 3dPEKTUBHBI B 3KCNyaTauum TONMbKO NPV NPOBEAEHUM
BbIpaboTOK MOCTOSIHHOrO CEeYEeHWUs B MOpPofJax C OTHOCUTENbHO CTabunbHbIMU U3NKO-
MEXaHW4EeCKUMN CBOMCTBaMM U 3HAYUTENbHON NPOTskeHHOCTU (okono 2000 m).

®poHTanbHbIe (6ypoBbie) Npoxogyeckue koMbanHbI AnNs NpoBeAeHUs
HaKITOHHbIX U BEPTUKASbHbIX BbIPaGoOTOK

Cnocob Bocxoasiero BypeHus 3akniouaeTcs B ToM, Yto BypoBol kombaiiH pasmella-
€TCsl Ha BEepXHEM FOpU3OHTE, C KOTOPOro OypsT MUMOT-CKBEXKUHY Ha HWDKHWUW FOPU3OHT, a
pasbypusBaHue BbIpaboTKn A0 NMPOEKTHOO CEYEHWA NPOU3BOAST CHU3Y BBEPX CrieLmarnbHbIM
pacwuputeneM. MUNoT-ckBaxXuHa AaeT BO3MOXHOCTb MOBLICUTH TOYHOCTb MPOXOAKU BOC-
cTaowen Beipabotkn. 3Ta cxema BypeHus BoccTaroWwumx BeIpaboTok nonyyuna Hanbonbluee
pacnpocTpaHeHe B MUPOBOW NpaKTuKe.

Koraa paspaboTka nonesHoro MCKONaeMoro BeAeTCH B BOCXOASLLEM Nopsiake, npumMe-
HsaTca GypoBble kOMBaliHbl HUKHErO pacnonoxeHns ¢ OypoBbiMK rorioBkamy oBpaTHOro
unm npsmoro xoga. MNpu pa3bypvBaHun BbIpaboTkM CHU3Y BBEPX TpebyeTcs yBenuumeaTtb
AVameTp NUNoT-CKBaXWHbI ANs cBoGoaHOro yaaneHns 6ypoBor Menouv U sawmiats KoM-
BanH 1 ropHopabounx OT nagaroLen ropHoM nopoabl. bypeHue BbipaboTkn Ha Bce ceveHne
CHU3y BBepx TpebyeT NOBbILLEHHBLIX HAMOPHbLIX YCUNUA N 3aTPYAHSIET 3aja4y BblAEPXKUBATb
HanpaBneHHOCTb NPOXOAMMOWN BbipaboTku. PasbypuBaTb NUMNOT-CKBaXWHY CHU3Y BBEPX
MOXHO W MPW pacnonoXxeHnn KombanHa Ha BEPXHEM rOPU3OHTE.

2.1.1.3 NpoBeaeHune ropHbIX BbIPaboTOK C MOMOILLIO 6YyPOB3pPLIBHBLIX paboT

OTpeneHve KpenKkmnx ropHbIX MOpos OT Maccusa npu MpoBeAEHUM NOATOTOBUTESbHbBIX
BbIpaboToK Ha YrofibHbIX LUaxTax NPOW3BOAUTCA C MOMOLLH OypoB3pbIBHLIX paboT. Paspy-
LUEHMEe MaccKBa ropHbIX MOPOZ B 3TOM Clly4ae OCYLLECTBISETCS 3HEprMen B3pbIBa.

BypoB3pbIiBHas TEXHOMOMMS NPOBEAEHNS TOPHLIX BbIPabOTOK BKHOYAET B cebsi:

- BypeHue wnypos,;

- 3apshkaHue;

- B3pbIBaHWE 3apsgoB;

- NOrpy3Ky ropHOM Macchl;

- KpenneHue BblpaboTKy,

- BCriomorarensHele paboTel (npoBeTpuBaHne 3abos, foCTaeka Martepuanos, Mpo-
Knagka Tpybonpoeogos v kabenen n T. 4.) [34].

2.1.1.3.1 bypeHue

BapbiBHblE BeLLecTBa pasmMeLlatoT B cneupasnbHbIX LUIMHAPUYECKMX NOMoCTsX, MC-
KyCCTBEHHO 06pa30BaHHbIX B FOPHbIX NOPOAEX: ANA Pa3MeLLeHUs 3apsaa B Maccyee ropHbIX
nopog 06pasytoT NoNoCTb — LUNYpP, CKBaXWHY Unn BblpaboTky (kamepy). OuameTp Linypos
06blvHO coctaenset 30-75 MM, a rnybuHa — go 5 M. Wnypbl, umetowme anameTp Gonee
75 Mm n mybuHy 6onee 3 M, HasblBalOT CkBaXXMHaMW. BypeHue wnypoB ocylecTBnAeTCA
BPYYHYO 1nun BypoBbIMK yCTAHOBKaMM.

B nogsemMHbIX ycnoBusx Hamboree LWpoKoe NPUMEHEHVE B FOPHOM NPOMBbILLNEHHOCTH
MONy4Mn MexaHWYeckuin cnocob GypeHus LUNYpOB U CKBaXWH, MPW KOTOPOM paspylleHue
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FOPHbIX NOPOA MPOU3BOAMTCS OYypOBBIM MHCTPYMEHTOM MOL AENCTBMEM MEXaHUYECKMX YyCu-
N1, a yaaneHwe 6ypoBoM MENoYn Npom3BOAMTCS BOLOW, CKaTbiM BO3LYyxOM nvbo Bo3ayLu-
HO-BOASIHOM CMECho. [py MexaHW4eckoM paspylieHMM nopoabl BypoBON WMHCTPYMEHT CO-
34aeT Ha rpyan 3abosi MECTHbIE HaMPSKEHWS, NPEBbIWAtoLLME NPpefen NPOYHOCTM Nopoabl,
YTO BbI3bIBAET €€ paspyLUeHme.

B 3aBucMMOCTM OT xapakTepa CUMoBOro Bo3encTams 6ypoBoro MHCTpyMeHTa Ha rop-
HYI MOPOAY 1 CxeMbl ero paboTbl MexaHuyeckoe BypeHne MOXET OCYLLECTBNATLCS Crepy-
owuMmn - cnocobamu:  BpaulatenbHbIM,  YAAPHbIM, BpalaTtenbHO-yAapHbIM U YAapHO-
BpaLlaTensHbIM.

CrtaHKku ansa 6ypeHusi CKBaXKuH

BypeHve CKBaXXMH B YromnbHbIX LU@XTax XapakTepusyeTcs crneumdukon, CBA3aHHOW
C BbICOKOW CKOPOCTbIO BypeHus, cnabolr yCTONYMBOCTEIO MOPOoA, paboTon B AENCTBYHOLLMX
BblpaboTkax BO B3pbiBoONacHon cpefe u ap. CkBaxuHbl BypsTcs 0BblMHO MO Yraw Mnn no-
poaam cpepHei kpenoctu (f < 8), NOSTOMY Ha BCEX CTaHKax peanuayeTcs BpallaTenbHbIn
cnoco® BypeHuns.

BypoBble CTaHK/M MOXHO NOAPAa3AENUTL MO HA3HAYEHUIO CKBaXWH: BypeHune aerasaum-
OHHbIX, Pa3rpy3o4HbIX M APYrMX TEXHONOIMYECKMX CKBaXWH (HanpasneHHoe OypeHve Ao
1000 m, aerasauymonHble — A0 300 m).

BypoBble CTaHKn AN YronbHbIX WaxT MOryT ObiTb CAMOXOAHBIMU UM HECAMOXOAHbI-
MW, C r’MAPABNNYECKMM MEXaHW3MOM rnofaudn BypoBoro craea Ha 3abov U ANCTaHLMOHHBLIM
yrnpaBneHuem.

Mpn BypeHun WnypoB 1 CKBaXWH nepdoparopamy 1 wapoweyHom 6ypeHnm obpasy-
HOTCA MOPOAHbIE YacTULbI W Mbifb Crieayowmx pakumi: kpynHas Gyposas Menoub (pasme-
pom Gonee 1 mm), BypoBasa Menodb (MeHee 1 MM), rpyBoaucnepcHas nbinb (MeHee 10 MKM).

2.1.1.3.2 3apsikaHue

MopzroToBka k B3pbIBHLIM paboTam COCTOUT N3 CNeayoLLIMX 3Tanos:
- U3rOTOBMEHWE 3aKUraTenbHON TPYOKM Npy orHEBOM crnocobe;

- U3roToBMeHne 6GOeBOro NaTpoHa;

- o4MCTKa NPOBYPEHHBIX LLNYPOB OT BypoBON MyKU;

- 3apsiaka n 3abouka LWnypos;

- B3pbIBaHWE LUNYpPOB.

2.1.1.3.3 B3pbiBaHue

B waxtax ucnonb3yemMble B3pblBYaTbIE BELLECTBA MNOAPA3AENAOTCA HA KaTeropum
B 3@BMCUMOCTM OT KPEMOCTU B3pbIBAEMbIX NOPOL 1 CTENEHW BNaXHOCTN 3a60s BblpaboTokK:

- A — [nsi nopoA CpeAHel KpemnocTh Cyxmx W BnaKHbIX 3a00eB: aMMOHUTLI 6 1 7, au-
HadTanuT;

- B — BogoycTOMuMBLIE ANS NOPOL CPEeAHEN KPenocTy,

- B — BopoycToiuMBbIE ANS KPEMKUX MOPOA: aMMOHWUT 1 1 2, aMMoHarnbl, AUHaMUT
62 %.

Mo HasHa4YeHNIO BO B3pbIBHbLIX YCTPOWMCTBaX B3pbiBYaTbIE BELLECTBA AENATCH Ha ABa
Tvna: paboure, 3agada KOTOPbIX BbINOMHUTE OCHOBHOWM B3PbIB, N MHULMPYIOLLME, KOTOPbIe
LOIMKHbI 3aCTaBUTb HU3KOYYBCTBUTENBHLIE B3PbIBYaTLIE BELLECTBA B30PBATLCS.
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K cpeacteam B3pbIBaHWUA 3aPSAA0B B LUAXTaX OTHOCATCS:

- NPV OrHEBOM B3PbIBaHUM — OTHEMPOBOAHbLIA LUHYP, CPEACTBa €ro MOAXUraHus U
KarCronn-4eToOHaTopbI;

- MNPV SMEKTPUYECKOM — 3MEKTPOMPOBOAHLIN LUHYP, WCTOYHWKM TOKa W Karctomu-
3MeKTPOAETOHaTOpPbI,

- MY AETOHVPYHOLLIEM — AETOHMPYIOLWMIA LUHYP M CPEACTBa ero MHULMMPOBaHUs (karn-
CIOfb NN 3MEKTPOAETOHATOP).

2.1.2 NogbemMHO-TPaHCNOPTHbIE PaboTbl

MopbemMHo-TpaHcnopTHbIE paboTbl BkNtoYakoT B cebsa aBa Buaa paboT:

- BbIEMKY YNl U3 O4YNCTHOTO 3a60s;

- TPaHCMOPTUPOBKY FOPHOM Macchl 13 3ab0eB Ha MOBEPXHOCTb 3eMIM (NoA3eMHbIN
LUaxTHbIA TpaHcropT).

2.1.2.1 BbleMKa yrnsi us oumctHoro 3a6os

TexHONornst QYMCTHOW BbIEMKM YISt U3 OYMCTHOrO 3a00si NpeacTasnsaeT cobon coso-
KYMHOCTb MPOM3BOACTBEHHbIX NMPOLIECCOB, BbIMOMHAEMbLIX B ONpeAeneHHON nocnenoBarerb-
HOCTW B NMPOCTPaHCTBE U BPEMEHW W HanpaBneHHbIX Ha Nony4YeHne roToBOW NPOAYKLIMM.

Bblemka yrnsi nponsBoguTCs cnegyowmmM obpasom: kombarH, ABMrasce No naee, Bbl-
HUMaeT nonocy yrna wupnHoin 0,8 unn 1,0 M. Beneg 3a komBanHOM NpoV3BOAUTCS nepe-
ABWXKKA CEKUUA MEXaHW3MPOBaHHOM Kpenu, 4To obecneumBaeT ykpenneHne obHakeHHOW
Kpoenu. Nocrne BbIEMKW YIS MO BCEW ANMHE NaBbl NPOM3BOAUTCH 3a[BWXKa NaBHOMO KOH-
Belepa, T. . NaBHbIN KOHBEWEp NepemMeLLaeTcs BrMOTHY K 3abor. 3atem npov3sogaTcs
KOHLEBbIE OMepaLnmn — MepenBbkKa CeKLUiA Kpenu COnpsiKeHUs, neperpyxarens n apyrue
onepaumun. Ha cnepytowem atane kombavH 3apybaetcs B nacT, U onepauusi NoBTOPAETCS:
BblEMKA, NepenaBUKKa CeKUMIN, NnepeiBuKKa KOHBEMepa, 3akniounTenbHble onepauuu, 3apy6t-
ka kombaWHa Ha HOBYI MONOCY, NOBTOPSETCA HOBbIM Lukn. llepen BbleMKOW yrns MoOxeTt
OCYLLECTBNATLCA NPeABapUTENbHOE YBaXHEHWe yronbHoro nnacra (cm. 2.1.8.1.3).

B 3aBMCMMOCTM OT NPUMEHSAEMBIX CUCTEM paspaboTku KOMMNEKCe paboT B OUYUCTHOM
3ab0oe COCTOMT 3 CrneayLLMX TEXHONOrMYecknx npoweccos [35]:

- BbleMka yrns (noapy6ka, ot6orka n HaBarika yrnsi Ha KOHBEnep);

- AOCTaBKa (TPaHCNopTUPOBaHWE) yrisi BAOMNb OYMCTHOrO 3ab0s1 K OTKATOYHOMY LLUTpe-
Ky,

- KpenneHue Npu3aboHOro NPOCTPaHCTBa;

- NepepBwkka oGopynosaHna Gnuxke k 3aboto No Mepe NoABUraHNs NMOCIEAHEro;

- npoBezeHne paboT Mo ynpasneHnto ropHeIM AaBNeHNEM.

OCHOBHbIM MPOLIECCOM B TEXHOMOMMM OYMCTHOW BbIEMKUM SBMSETCA paspyLueHue,
T. €. OTAENEeHVe yrns OT Maccuea U ApobneHne A0 KyCKOB KOHAMLIMOHHOW KPYMHOCTU AnS
yaobcTea Norpyskn U TpaHCNopTUPOBAHNS.

Mpy noasemHolr AobbiMe paspylwleHne yris OCYLLECTBMAETCH MEeXaHUYeCckuMn cpea-
cTBamu.

TexHOmnorusi ¢ MEXaHUYECKUM PaspyLUEHUEM YISt MOXKET OCYLLECTBAATLCSA C NMOCTOSH-
HbIM NPUCYTCTBMEM pabounx B 04MCTHOM 3a60e 1 6e3 NOCTOSHHOIO X MPUCYTCTBUSA.

OuuncTHble paboTbl N NogaepxaHne OBHaXKEHHbIX NMopoA B Npu3abonHOM NpocTpaH-
CTBE OCYLLECTBISIOTCA C MOMOLLbI0 MEXaHWU3MPOBaHHOIO OYMCTHOrO KOMMNeKca.
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MexaHn3npoBaHHbIM OYUCTHBIM (AOOLINHBIM) KOMMIIEKCOM Ha3bIBatOT COBOKYMHOCTb
B3aMMHO YBA3aHHbIX MO CBOMM MapameTpam U KUHEMaTWMYECKMM CBSA3SM MaluuH 1 obopyao-
BaHWA, 06ecneymBaroLLMX KOMMMEKCHYD MExaHM3aLumio NpoLEecCcoB BbIEMKN YIMS MPU MECT-
HOM ynpasneHu umun. B komnnekcax gonyckaeTcs sameHa o4HOro Tuna obopyaosaHvs Apy-
MM (Hanpumep, kombarHOB, Kpenw).

MexaHn3npoBaHHbIA OYUCTHON KOMMMEKC MEXaHW3UpyeT OTOOMKY, MOrpy3Ky v TpaHc-
nopTUPOBaHWE YIIIA MO Naee, NepeaBMKKY KOHBEWEPa Ha HOBYIO [OPOry, KPEnneHne naebl 1
yrnpaBreHne KpoBnen.

B MexaHn3npoBaHHbIA KoMnneke Bxogaar [37]:

- BbleMOYHas MalumHa (y3ko3axBaTHbIN kombaliH, CTpyroBasi ycTaHoBKa U T. 4.);

- 3ab0ViHBIN (NaBHbBIN) KOHBENEP;

- MEXaH13npoBaHHas Kpen,

- pa3nnyHoe BcromoraTtensHoe obopyfnoBaHWe (Kpemb COMpshkeHusi, kabeneyknanym-
K1, CUCTEMBI OPOLLEHWS U NbINIEOTCOCA, BEHTUNALMOHHOE obopyaoBaHue 1 T. A.).

TexHonornyeckuin umkn paboT no Aodblve yrnsa B ANIMHHOM O4UCTHOM 3aboe coctout
N3 TPEX OCHOBHbIX NPOLIECCOB:

- BbIEMKW YINA (paspyLieHne 1 norpyska);

- ROCTaBKM yrns n3 3abos K NOrpy304HOMY NYHKTY B LUTPEKE;

- KpensieHns 1 ynpasneHus ropHbIM AaBneHNEM.

Co0TBETCTBEHHO 3TOMY KaXAbl NPOLECC BbIMOMHAETCA BbIEMOYHON MALLWHOW, A0-
CTaBOYHOW MaLUMHOMW (3a60MHBbIM KOHBEMEPOM) B COMETAHUN C KOHBEWEPHBIM NMeperpyxare-
neM, a Takke MeXaHN3MPOBaHHOW KPEMbHO.

2.1.2.1.1 BbleMouyHasi MmalinHa

BbleMoyHasi MaluvMHa OCyLLEeCTBRSIET paspylueHMe Maccuea, apobneHue yrns Ha
TpaHcrnopTabernbHble KycKu, nepeaady ropHoW mMacchl Ha npuaaboiHoe TpaHCNopTHoe cpeg-
CTBO.

K BbIEMOYHBIM MalLMHaM, OCYLLECTBISIIOLMM PaspyLUeHUe Yrisi MEXaHUYECKUM Cro-
coboM NocpeCTBOM UCMONHUTENBHBLIX OPraHOB, OTHOCSATCS:

- OYUCTHblE KOMBaNHI;

- CTPYroBbl€ YCTaHOBKM;

- OypOLLHEKOBbIE MaLLWHBI;

- Mpoxogyeckne KoMbanHbI.

OunCTHOWM yronbHbIN komMbaH — A0ObIYHBbIE MalMWHBI ANMHHBLIX OYUCTHBLIX 3ab60eB,
BXOASILLME B COBPEMEHHLIA KOMMIEKC 000pyAoBaHUS C MEXaHU3NPOBaHHON MepeaBYKHON
Kpenbto, KOTOPbIE MEXaHU3MPYIOT onepauum rno OTAENEHUIO NONE3HOro UCKONaeMoro oT Mac-
CuBa M Norpyake ero Ha 3abolHbIA KOHBENEP.

OuuctHon kombanH

OuncTHble KoMBalHbl paboTaloT B OUMCTHBIX 3a605iX (naBax) U NpeaHasHaveHbl Ans
OTAENEHNs OT MaccuBa (BbIEMKM) YIS U NMOrPy3KA OTAENEHHOW rOpHON Macchbl Ha 3abOMHbIN
koHBerep. OuncTHble KoMBaliHbl ANst KPYThIX M KPYTOHaKMOHHbLIX nnactoB obecneuqvsaroT
BbIMOSIHEHNE TOSMBKO NEPBOW (OYHKLIMM, MOCKOMBKY TPAHCTNOPTUPOBAHNE FOPHON Macehl Ans
3TUX YCMOBUIA OCYLLIECTBIISIETCS CAMOTEKOM 328 CYET rPaBUTaLMOHHBIX CUM.

OuuncTHble KOMBarHbI AENATCA Ha:

- LUMpOKO3axBaTHble (LUMpWHa 3axBaTa UCMONHUTENbHOro opraHa 6onee 1,0 m);
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- y3KOo3axBaTHble (LLMPUHA 3axBaTa UCTMOMHUTENBHOro opraHa meHee 1,0 m).

B cBoto ouvepepb, y3kosaxBaTHble kOMbaiHbl UMEKOT CTaHAAPTHBIN PSA WWPWUHBI 3a-
xgarta: 0,5; 0,63; 0,7; 0,8 M. B HacTosiILLee BpeMs NPUMEHSAIOTCH B OCHOBHOM y3KO3axBaTHbIE
KomBamnHbI.

KombGarH pabotaeT ¢ pambl 3aborHoro koHeevepa. lNepemelyeHne kombBaliHa ocy-
LLIECTBNSETCA NOAAIOLLEN YacTbio N0 PeeYHOMY CTaBy 3aKpensieHHOro Ha HasecHoM obopy-
foBaHun 3abonHoro koHeeviepa. lNpn pabore kombariHa oba LHeka paspyLiakoT YronbHbIA
MaCCVB 1 FPy3AT yronb Ha 3abOMHbIM KOHBENEp. Yronb, OCTalWMACA Ha NoYBe nocne npo-
XOAa WWHEKOB, MPY3UTCS LMTOM, PacrosSiOKEHHbIM NMo3aau LUHEKOB. YnpaBneHne LWHekamMu no
MOLL|HOCTM NriacTa OCyLLECTBNAETCS AOMKpaTamm nogbema.

CoBpeMEHHbIA OYNCTHOMN KOMOaH COCTOUT U3 CNEAYIOLLMX OCHOBHbIX CUCTEM:

- KOpnycHaa cucTema, npepHasHavyeHHas Ansg obbeauHeHUS OTAENbHBIX KOPMyCHbIX
Y30B B KOHCTPYKTUMBHO LIENOCTHbIA TEXHUYECKMIN OOBLEKT, a Takke ANS BbINONHEeHWs paaa
APYrux pyHKLMIA,

- cucTemMa nNpyBOAAa WUCMONHUTENBHOMO OpraHa, npeaHasHaveHHasa ansa obecneveHus
ABWKEHNS 3TOro opraHa C 3ajaBaeMbIMU CKOPOCTSIMU pe3aHus U HeoOXO0AMMbIMU MOMEHTA-
Mu;

- cucTemMa nepemMeLleHusi, NpegHasHadeHHas ansa obecneyeHus nepemellenms (noga-
4M) KOPMYCHOM NOACMCTEMB! kOMBanHa ¢ TpebyeMbIMU 3HAUYEHUSIMN CKOPOCTEMN 1 YCUITAI;

- cucTemMa MNOABECKM U MepeMeLLeHMs UCTIONMHUTENBLHOMO opraHa, npefHasHaueHHas
anst:

a) OCHOBHbIX 1 PEryrMpoBOYHbIX NEPEMELLEHWNIA UCTIONHUTENBHOIO OpraHa OTHOCU-
TEIbHO OCHOBHbIX XXECTKO COSANHEHHBIX Y3M10B KOPMYCHOM NOACUCTEMBI C TPEByeMbIMM 3Ha-
YEHUSIMW CKOPOCTEN N YCUNNI,

6) noaaepXKaHUa 3afaHHOrO MOMOXEHWS! UCMONMHUTENbHOMO opraHa OTHOCUTESNbHO
yKasaHHbIX BblLLE Y3108,

- cucTeMa ynpaeneHuss ANs OCYLLUECTBIEHNs (DYHKUMW YNpaBneHusi, 3awuThbl, KOH-
TPONS W [AMArHOCTMKW Ha OCHOBE COOTBETCTBYIOLLEN annapaTypbl U KOMMbIOTEPHbIX
YCTPOWCTB, C KOTOPbIMM B3aVMOLEWCTBYHOT Oneparops;

- cMCTEeMa NblnenojaBneHuns.

TexHomornyeckme cxembl Npy oTpaboTke 3a60eB OUNCTHBIMU KOMBalHaMun

Mpun oTpaboTke 3ab0EB OYNCTHBIMM KOMOANHAMN NPUMEHSIIOTCS ABE CXeMbl [35]:

- YeIHOKOBasA Cxema, Npu KOTopor kombarH NPOU3BOAMUT BbIEMKY YINA NPV ABUKEHUN
B 060MX HanpaBneHusXx,

- OAHOCTOPOHHSASI CXema, MpW KOTOPOW KoMGaliH MPOM3BOAUT BLIEMKY YINS Npu ABU-
JKEHWM TOJNBKO B O4HOM HanpaereHuu, a B pYyroM OCyLLECTBNAETCA neperoH kombanHa.

BbleMO4YHasA MawinHa CTPYroBOM yCTaHOBKU

BbleMo4yHasa mMalumHa CTpyroBOW yCTaHOBKW, B OTNINYME OT OYUCTHLIX kKoMBanHOB, pas-
pyLLIaeT yronb pesaHMem C NoBepXHOCTU 3a60s BAOMb IMHWW HANNacToBaHUA yrns € NocTo-
SAIHHOW MNN NepeMeHHON (B 3aBUCMMOCTU OT COMPOTUMBISIEMOCTM YINS pe3aHuto) rmybuHomn
pe3aHus (TONWWHOW YronbHOW CTPYXKKN).

A dekTMBHOM MexaHM3aLmen Ans BbIEMKU YIS N3 TOHKUX NNacToB SIBASOTCA CTPY-
roeble ycraHoeku. K npevmyliectBam paHHOro crniocofa OTHOCUTCA BO3MOXHOCTb adbdek-
TMBHOW MexaHu3aLun BbIEMKM U3 TOHKUX MNacToB, NPOCTOTa KOHCTPYKLMM, XOpoLlas CopT-
HOCTb J00bIBAEMOro yrns.
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MpvMeHeHWe CTPYroBoW BbIEMKU OCMOXHSETCS U AaXe CTaHOBUTCA HEBO3MOXHbIM
Mpy HanmMyMM B NnacTe KPyrHbIX KPenKUX BKIKOHYEHWUIA KornyeaaHa, kBapumuTa, NopoaHsIX Mpo-
CMOVIKOB, @ TaloKe MNP HanmyMn y KPOBIM NNacTa KPenkoro Crios yrns, An8 paspyLueHns Ko-
TOpPOro HeobxoaMMO NpeLBapuTENnsHOE NpoBegeHue BypoB3pbIBHbIX PaboT, YTO OCMOXHAET
opraHusaumio pabot B oumMcTHOM 3aboe. Hanuume B HWXKHEW YacTy mnacta Kpenkoro cros
yrnsa (3emMHuka) 1 cnabas HepoBHas MoYBa TakKe NPENATCTBYHOT MPUMEHEHMIO CTPYroBomn
BbIEMKM.

Mo cpaBHEHWIO C BLIEMKOM KOMBaiHamMm NPy CTPYroBoi BbleMke obecneynBaroTes:

- 3chheKTMBHBIA cnoco® paspyLUeHNs YronbHOro nnacra pesaHvem BAOIb Hannacro-
BaHus ¢ rmybuHon pesanus, gocturarowenn 100 mm (npu cnabbix yrnsx), B Hanbonee omka-
TOM 30HEe YronbHOro nnacrta — C NOBEPXHOCTU 3abos. 3TO obecneumBaeT MUHUMAarbHYH
SHEeProeMKoCTb MpoLecca paspyLUeHUs YIMs, BbICOKYHO COPTHOCTb A0OLIBAEMOro yrns npu
HeBonbLWOM MbineobpasoBanHny;

- Bonee GesonacHble ycrnoeus Ans oTpaboTky MNacToB, OnacHbIX Mo rady U Nbiv u
0CcoBeHHO No BHEe3anHsIM BbIGpOCcam yrns u rasa;

- BO3MOXHOCTb 3(PPEKTUBHON BbIEMKU BECbMa TOHKMX MMacToB MOLWHOCTbIO 0,4—
0,7 m;

- Bonee npocTasa cxema opraHmnsaummn padoT No AvHE nasbl
- MEHee CrOXHblE CpefcTBa KOMMIEKCHON MEeXaHu3auum n aBToMaTusauum npous-
BOJCTBEHHbIX NMPOLIECCOB B O4YMCTHOM 3aboe.

- OTHOCUTENbHaA MPOCTOTa W HaAEXKHOCTb KOHCTPYKLUM COBCTBEHHO CTPYroBOrO WC-
NMOMHUTENBHOrO OpraHa, NPEACTaBnALEro CO6oM NMMTON KOPMyC C 3aKpenieHHbIMU Ha HEM
pesuamu. Ha nenonHnTensHoMm opraHe CTpyroBoW YCTAHOBKM HET SEKTPO- U rmapogsura-
Tenemn, TPaHCMUCCUI;

- MPUBOALI CTpyra HaxoAsATCA Ha paMax NPWBOAHLIX FONOBOK KOHBEeWepa, pacrono-
KEHHbIX Ha LUTPEeKax Mnn No KoHuam 3abos, YTO ynpoLwaeT ux TeXHNYeckoe obenyxnsaHme.
Mpw BbIHOCE NPUBOZAHBLIX FOFIOBOK CTPYra U KOHBEWepa Ha LUTPEKU UcknovaeTcst Heobxoau-
MOCTb NpefBapUTENLHOM BLIEMKU HULL;

- OTCYTCTBYET He0obXOAMMOCTb MepeMeLleHUs MalMHUCTa CTpyra BAOMb OYUCTHOrO
3aboq Bcnes 3a nepemMeLleHNeM CTpyra, YTO CYLLECTBEHHO yMeHbLUaeT (uM3nyeckyro Ta-
XKECTb W HANPSHKEHHOCTb €ro TpyAaa.

K HegocTaTkam CTpYroBoi BbIEMKN OTHOCSTCA:

- orpaHuyeHHasa obnactb NPYMEHEHUS NO COMPOTMBASEMOCTU YIS pe3aHuio U Hanm-
UMIO B MnacTax KPYrHbIX KPEMKUX BKIFOYEHWUI KOYeaaHa, KBapunTa, NOPOAHbIX NPOCIIONKOR;

- FEONOMMYECKNE HAPYLLIEHUSA MNNacTa, HanmuuMe ChasHHOCTU (KMPUCYXM») BepXHen
nayky nnacra ¢ nopogamm Kpoesnu, cnabble Nopobl KPOBNW U NOYBbLI, KOTOPLIE YCROXHSIHOT,
a B psiie CryyaeB AenakT HEBO3MOXHbBIM 3KCTyaTaumio CTPyros;

- HeynpaensieMbI MpoLEecc O0OpyLUEHNA BEPXHEWN Nadku yrns nog AeWCTBUEM Beca U
rOpPHOrO AaBMEHWs, YTO 3aTPYAHSET NPUMEHEHNE COBMECTHO CO CTPYramm MexaHu3npoBaH-
HbIX Kpenew;

- Hm3kmi KM crpyroB u3-3a 60nbluMx NOTEPb HA TPEHWE CTpyra O MoYBy U CTaB 3a-
6orHoro koHBenepa.
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2.1.2.1.2 Cekuum Kpenu

KpenneHne o4mcTHbIX 3a60€B W LUTPEKOB SIBMSETCS OAHUM U3 OCHOBHBLIX MPOU3BOA-
CTBEHHbIX NMPOLIECCOB NpW Nof3eMHoW paspaboTke yrns. Mopopbl KpoBnu Hag npn3aboiHbIM
1 BbIpaboTaHHbIM NMPOCTPEHCTBOM MOXHO paccMaTpuBaTh kak NiuTy, OAWMH KOHEeL, KOTOPOW
3aKpenseH B yronbHOM MaccuBe, a Apyrol — CBELUMBaETCA B BUAE KOHCOMM N MOXET 0bpy-
WKnTLCA. [INA ero noaaepXaHna yCTaHaBnmMBALIOT Kperb, KOTopasi Mo Mepe noABuraHunsi 3abos
nepemeLlaeTcs, 0cBOBOXKAEHHasA OT KPenu YacTb KOHCOMbHOW MiuTbl 0BpyLIaeTcs B Bbipa-
©0TaHHOe NpOCTPaHCTBO.

Ans KpenneHns o4MCTHBIX BbIPabOoTOK W yrnpaBneHns KPOBMEN NPUMEHSIOT MEXaHW3N-
POBaHHbIE KPENnM, NMPeHas3HaYeHHbIe ANS KPENEeHWs U orpaxaeHns paboyvero NpocTpaHcTea
O4YMCTHOro 32605 OT MPOHWMKHOBEHWUS B HEro oBpyLUEHHbIX NMOPOA KPOBMW U yNpaBlieHWs rop-
HbIM AaBneHvem. MexaHnsmpoBaHHas Kperb COCTOUT W3 JIMHEMHbIX CeKLWW, pacnpeaenu-
TENbHOW M KOHTPOTbHO-PEryNMpYoLLEN rngpoannapaTypbl U rapoKOMMYHUKALWA.

CeKkums MexaHMsnpoBaHHOW Kpenu — 3TO 3MIEMEHT KPEMW, COXPaHSIoWMA CBOKO Lie-
NIOCTHOCTb MpY NEPEefBMKEHUN N COCTOALLMIA 0BbIYHO U3 OCHOBaHUS, MMApPaBNYECKUX CTOEK
(BO ABYX CTOEK B CEKLMM), CBA3AHHBIX MEPEKPLITUEM Y KPOBMW Nnacrta, rMapoAOMKpaToB ne-
peaBWKeHnst (0aHOro unu AByx), 6rnoka ynpasneHus NoToKOM paboyer XuakocTn u rmapo-
KOMMYHUKaumiA. Cekumsi MMeeT orpaguTenbHbIA SMEMEHT, 3awuuarmin pabovee npo-
CTPaHCTBO OT NPOHWKHOBEHUS B HETO 06pYLLEHHOW NOPOALI KPOBI.

Cekummn pacnonaraloTcsa no BCeW ANMHE NaBbl U NepeasuraloTcs k 3aboto no mepe
BLIEMKM YrNs BCNeA 3a kombBalnHOM OofHa 3a ApYroi Yepes OfHy C NMOCreayowmuM NoaTAarm-
BaHWEM HenepenBuHYTbIX.

Onepaunn, BbINOSHSEMbIE NIMHENHBIMUA CEKLMSIMWN, OAUHAKOBbLI MOYTU AN BCEX MEXa-
HM3NPOBaHHbIX Kpenewn: pasrpy3ka (CHATME pacriopa) rMAPOCTOeK, NepeABWKEHUE CEKLUM,
pacnop ruapocToek, nepeaBmkeHne 3abOMHOro KoOHBeepa u nogaepkaHue Nopon KPoBIn.

[ns nepeaBuXKN CEKLMM MPOU3BOAAT Pasrpysky €€ CTOeK COefMHEHNEM MOPLUHEBLIX
MonocTer CTOEK CO CMMBHOW Maructpanbio yepes ynpasnsembii o6paTHO-pasrpy304HbIi
knanaH. OQHOBPEMEHHO NPOU3BOANTCS nogaya paboden XUaKoCTU B LUTOKOBYHO MOSOCTb.

o TEXHONOMMYECKUM KPUTEPUSIM MEXAHU3MPOBAHHBIE KPENU MOXHO Knaccnduumpo-
BaTb MO Cnocoby nepemelleHns BCeW Kpenu Komrrekca — (ppoHTanbHoe cpasy Mo BCeMy
hpoHTy 32608 (HEMPEPLIBHOE UMW LIKITUYHOE).

MepenBuKKa CEKLUUN MEXaHU3UPOBaHHbIX Kpenen

[ns nepeaBMxKA CEKLMIA MEXaHU3UPOBaHHBIX KPenen NpUMEHsItOT TPU OCHOBHbIX Cro-
coba: nuenHbIRn, LWaxMaTHbIA U rpynnosol [38].

2.1.2.1.3 3a60iHbIN (NaBHbIN) KOHBEEpP

3abolHble KOHBEWEPbI ChyxXaT Ans npuemMa W TPaHCrNopTUPOBaHWA FOpPHOW Macchbl
B 3abosix WwaxT. B AnuHHbIX 3a009aX, kak NpaBuno, NPUMEHSTCA ckpebkoBble 3aboiHbie
KOHBEMepsb!, B Y3KNX — NeHTouHble [37].

INeHTOYHbIE KOHBENEPDI

JleHTOYHbIE KOHBEWEPBI CryXXaT ANS TPAHCMOPTUPOBAHUS YINA U MyCTOM MOPOABI U
nopofabl U3 NPOXOAYECKMX, BCKPbILLHBLIX U AOObIYHLIX 3a60€B NO rOPU3OHTANBHBIM Y HaKMOH-
HbIM BbIpaboTkam BHYTPW FOpHbIX NPEANPUATUIA, ANS NOABEMA MX HA MOBEPXHOCTb U ANs No-
crneayroLero nepemMeLleHns Kk oboratutensHon dadpuike, K MOrpy304HOMY MyHKTY BHELLHEro
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TpaHcrnopTa unm HenocpeacTBeHHO K noTpebutento, a nopogbl — B otBan. lNpeacrasnseT
CcoBOM KOHCTPYKLIMIO, COCTOSILLYIO M3 OMOPHBIX CTOEK, NMPMBOAHOMO N HaTshkHOro GapabaHos,
NpUBOAHOrO 060PYAOBAHNS, NPOMEXYTOYHBLIX OMOPHBLIX PONTMKOB U KOSLLIEBOW NEHTbI, MO KO-
TOPOW HEMOCPEACTBEHHO NEPEMELLAOTCS IPY3bl.

Mpou3BOAUTENBHOCTb NEHTOYHbIX KOHBEWEPOB 3aBUCUT OT LUMPUHBLI U CKOPOCTU ABU-
KEHUA KOHBENEPHOW NEHTbI.

HecyLym 1 TAroBbiM OpraHoM NEHTOYHOTO KOHBEVepa obLLero HasHa4eHus SBnAeTcs
3aMkHyTas (6eckoHeuHas)) rmbkas neHTa, onuparoasacst CBOMMKU paboyelt U XONoCcTon BET-
BSIMA Ha POMUKOBbIE OMOpbl U ormbaroLas Ha KOHL@x KOHBenepa NpUBOAHOW U HaTSKHOW
6apabaHbl. lNepepaya ABWKEHUA NEHTE OCYLLECTBNASTCA PPUKLMOHHBIM CNOCOOOM OT Mpu-
BogHoro 6apabaHa.

Heobxoaumoe nepBoHavanbHoOe HaTskeHue Ha cberarolen BETBU NEHTbI Co3aaeTcs
HaTsPkHbIM G6apabaHoM NMpy NOMOLLWM HaTSXKHOro YCTPOWCTBA, KOTOPOE B OCHOBHOM BbIMOJI-
HSIOT rpy30BbIM. JIEHTbI 3arpyatoT CbiMy4yMM Marepuariom 4epes 3arpy304Hyro BOPOHKY,
ycTaHaBnuBaemyo obbiMHO B Hadane koHserepa y KoHueBoro 6apabaHa. Pasrpyska neHTtbl
MOXeET ObITb KOHLIEBOW C NpMBOAHOrO GapabaHa nnm NpoMexyToYHOW, AN Yero UCNonb3yoT
nepeaBWKHYIO Pasrpy304Hy0 TENEXKY UM CTaUMOHapHbIE NNyXKoBble cOpackiBaTenu.

HanpaBnenve notoka, cOpacbiBaemoro ¢ Gapabana martepuana, obecneuvaeTtcs
pasrpy304HON KOPODBKOW.

CkpebkoBble KOHBENepbI

Ha yronbHbix Wwaxrax Ans 4oCTaBKy YIS B ANUHHLIX O4YUCTHBIX 3a60sX Ha nonorux n
HaKMOHHbIX MnacTax NPUMEHsIOT ckpebkoBble koHBerepbl. OHW OTHOCUTENBHO MPOCTLI NO
KOHCTPYKLUMW, NMPUrOAHbBI K TSXKENbIM YCMOBUAM 3KCMyaraummn, Npucnocobnexsl ans pabdoTsbl
C OYUCTHBIMM KOMBanHaMK, CTpyramm U MeXaHUsNpPOBaHHLIMA KPENsMU U ABnsoTcs 6ason
COBPEMEHHbIX MEXaHN3MPOBaHHbLIX KOMMEKCOB.

3aboHble ckpebkoBble KOHBEWEpbl MpedHas3HaYeHbl AN TPaHCNOoPTUMPOBaHUS (4o-
CTaBKn1) OTOMTOro W MOrPYKEHHOro Yrns BAOMb OYMCTHOrO 3ab0si B KOHBEMEPHBIN LUTPEK.
CtaB KoHBelepa siBrisieTcss 6a30M ANA NEpeABUKEHUS KoMBalriHa U NOATArMBaHUS CEKLMIA
NaBHOW Kpenu.

CkpebkoBble koHBelVepbl 0OnagarT 60NMbLIOK MPOU3BOANTENBHOCTEIO M MOMYT O0-
CTaBnsATb Yronb Kak BHU3 No nageHuto nnacra (nog yrnom go 20°-35°), Tak n BBEPX NO BOC-
cTaHuio (nog yrnom go 12°).

CkpebkoBbI KOHBENEP COCTOWUT U3 ABYX XenoboB (peluTaqHbi UM KOHBEWEpPHbI
CTaB), TArOBOro opraHa 1 ABYyX KOHLEBbIX KOHCTPYKUMIA — NMPUBOAHOM W HATSKHOW FONOBOK.

CTaB koHBeWepa COCTOWUT U3 NUHEMHLIX peluTakos, GOPTOB U MEPEXOAHBIX CEKLMIA.
JIHeWHbIe peLuTakn cCoepuHSIoTCA Mexay cobol creumarnbHbIMU 3amMKaMu, LOoMnyCKarowmMm
n3rnd peLUTakoB OTHOCUTENLHO APYr APYyra B rOPU3OHTaNbHOW U BEPTUKAINbHOW MIIOCKOCTAX
nop yrnom Ao 3°, a kK pamMe NPUBOAHON N KOHLEBOW rOfIOBOK MOACOEAMHSIKOTCSA Yepes nepe-
XOAHbIE CeKLmM.

K HKHMM nonkam GOKOBWH NMHEMHOW CEeKUMM MpuBapeHbl ABE MOMepeYHble NbKY,
K KOHL|aM KOTOpbIX C 3abOMHOW CTOPOHbI MPUKPEnneHbl NoabopLUMKM, KOTOpble 3aduliaroT
noysy KOMBaMHOBOW AOPOXKKM MPW NEPELBMKKE KOHBEEpa 1 SBNSKOTCS Onopon Ansa 3abon-
HOWM nbbkn komBariHa. C 3aBanbHOW CTOPOHLI K noabopLumkamM KpensT GopT ¢ xenobom Ans
kabeneyknaguuka.
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CtaB koHBeliepa UMEET MPOYHYIO KOHCTPYKLMIO, AONyCKaroLlyto paboTy BbIEMOYHON
MaLUMHbl HEMOCPEACTBEHHO C ero pambl. OH xe cnyxut 6a3oBon Hankon ana camonepensu-
raroLencst rmapasnmYeckon Kpenm.

TaroBbIM OpraHoM KOHBelepa SIBRSIOTCS ABE KPYr03BEHHble Lienu co ckpebkamu.
OTpenbHble OTpe3ku Lenn coeauHeHbl Mexay coboi cneumanbHbIMA COeAVHUTENbHBIMU
3BEHbAMU. TAroBble 3amkHyTbIEe (GeckoHeYHble) Lienn co ckpebkamu, ABUrasicb No AHY BEPX-
Hero xenoba, nepemeLlatT NOrpy>KEHHbIA Ha KOHBEVep yronb u cbpacbiBaloT ero npu orun-
OaHun BeayLLen 3Be3404KM NPUBOAHONM FOMOBKW.

CkpebkoBble KOHBEMepbl, NMPUMEHSEMbIE ANA TPaHCMNOPTUPOBaHUSA yrna B nasax,
HeobxoAMMO nepemeLLaTh BCres 3a NoABUraHueM o4McTHoro 3abos.

2.1.2.1.4 KoHBeilepHble neperpyxarenu

Meperpyxatenu — 370 cneyuarnbHble KOHBEMEpPL! AN CONPSKEHUs 3aGOMHOrO KOH-
Beviepa Co cpefCcTBaMU TPaHCropTa Mo LUTPEKY.

Meperpyxatenn obecrneuvBaloT HENPEPLIBHOCTb MPOLEcca NOrpy3ku FOPHON Macehbl
B NapTUIO BaroHETOK. Mx pasnuyaroT:

- MO TWUNY WUCMOMHWUTENBHOIO OpraHa — NEHTOYHbIE U CKPeOKOBbIE;

- no cnocoby nepeaBmKeHNs k 3ab600 — HeCamMOXoHbIE U TENECKONUYECKUE,

- MO CnocoBHOCTM K M3rMby B rOPU3OHTanNbHON MITOCKOCTN — U3rMbarLmMecs 1 Hen3ru-
Barowmecs;

- Mo BMAY NoAdepXMBatOLLMX YCTPOMUCTB — ONMUpaloLMecs Ha noysy BbIpaboTkW, Noa-
BELLEHHbIE K KPernu 1 CMEeLLaHHbIe.

B kauecTBe ofHOro 13 3MEKTUBHBIX CPEACTB COKpaLEHUst NMPOCTOeB MOrpy304HOM
MaLLMHbI NpY onepaumsix oOMeHa NPUMEHSIIOTCA NEHTOuHbIE UK cKpebKkoBble neperpyxare-
.

CkpebKoBble KOHBEWEpHble NeperpyxarTenun Ha yrofbHbIX LaxTax NpeacTaBnsoT co-
0ol npucTaBHbIe U HaABWXHbIE KOHCTPYKLWK, YCTaHABMUBAEMbIE NOA KOHBEWEPOM OYUCTHO-
ro 3abos B XBOCTOBOW 4acTW MEHTOYHOrO LUTPEKOBOrO koHBenepa. MpuctaeHble neperpyxa-
Ten WUCMONb3YIT C NEHTOYHbIMM TENEeCKONMYeCcKUMM koHeenepamun. HaaswkHble neperpy-
XaTtenu, UMerLmMe HafBWKHYHO TOMOBHYH YacTb, 06eCneunBaloT HEMNpepbIBHOE NpOoABUra-
HVe NaBbl Ha HEKOTOPYIO ANNHY 6e3 yKopaumBaHUa Unn yYANMHEHUS WTPEKOBOTO NEHTOYHOrO
koHBelepa. Mo Mepe MpoaBWraHVs nasbl NeperpyxaTenn KoHBENepHble NepemMeLlalT no
noYyBe C MOMOLLBI0 NeGeaok Unu LomkpaTos. por3BoANTENbHOCTE KOHBENEPHBIX CKpebko-
BbIX neperpyxartenen — 200-600 T/u.

JleHTOYHbIE Neperpyxatenn B OCHOBHOM WCMONb3YIOT NPU NPOBEASHUU MOArOTOBM-
TenbHbIX BbIPabOTOK KOMOaMHOBLIM MNKM BypOB3PbIBHBIM CNOCOOOM; WX yCTaHaBMMBAlOT
MeXay NPOXOAYECKUM KOMBAWHOM WM MOFPy304HOM MaLUMHOW U OCHOBHBIM TPaHCMOPTHLIM
cpencteoM. JIeHTOYHbIE Meperpyateniv UsroTaBnmMBaloT CaMOXOAHBLIMK (C 3NEKTPUYECcKNM
UM NMHEBMATUYECKMM NMPUBOLAOM) UMM HECAMOXOAHBLIMU, NEPEMELLAEMBIMUN C MOMOLLLIO NPO-
Xop4eckoro kombariHa 1nm nNorpy3o4HON MalLnHbI.

LUnpuHa neHTbl NoA3eMHbIX KOHBEWEPHBIX neperpyxarenen cocrasnsier 650-800 MM,
npounasoguTensHocTe — 180-300 MY [37].
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2.1.2.2 lllaxTHbIN TPAHCNOPT NOA3EMHbIN
2.1.2.2.1 OcHOBHbIe BUALI TPaHCNopTa

B 3aBMCMMOCTM OT BMAA NEPEBO3NMOrO rpy3a LLaxXTHbIA TPAHCNOPT pasgensoT Ha OC-
HOBHOW, NpefHas3HauYeHHbIM ANA NepeMeLleHNs Yrnsa U nycTor nopodbl, U BCrioMorarenb-
HbIW — ANS NepeMeLleHns ropHOro 06opynoBaHUS, PasnnyHbIX MaTepuarnos 1 NOAEN.

K oCHOBHbIM Buaam noa3eMHOro TpaHcnopTa OTHOCHATCS:

- KOHBEMEPHbIN;

- PEnbCOoBbLIN;

- 6e3penbCoBbIN CaMOXOAHbIN;

- MOHOPENBLCOBbLIN;

- KAHaTHbIA NOJABECHON.

O6opypoBaHMe KOHBENEPHOrO TpaHCropTa pas3nMyaeTca B 3aBUCMMOCTU OT OCHOBHO-
ro Ha3HaYeHWs Y FTOPHOTEXHUYECKUNX YCIOBUI:

- NNEHTOYHbIE KOHBEWEPb! 0ObIHHON KOHCTPYKLMM — MPUMEHAKOTCSA ANS TPaAHCNOPTUPO-
BaHWUs1 (OCHOBHOE Ha3HaueHue) yrns, nopoabl N rOpHOM MacCbl OT OYUCTHBIX U NOATrOTOBMU-
TenbHbIX 3abo0eB. [MPUMEHAOTCA B FOPU3OHTanNbHbIX M HaKMOHHLIX BbipaboTkax ¢ yrnamu
HaknoHa ot —16° go +18°;

- KPYTOHAKITOHHbBIE NIEHTOYHbIE KOHBEMEPBI — MPUMEHSAITCA ANSA TPAHCNOPTUPOBaHUS
YrNs, NopoAbl U FOPHOM Macchl OT OYUCTHBIX U NOArOTOBUTENbHLIX 3aboeB. MpumeHsioTes
B HaKMOHHbIX BblpaboTkax C yrnaMu HaknoHa ao —25° unn +35°;

- TENECKONUYECKNE NIEHTOYHbBIE KOHBENEPbl — Talkoke NPUMEHSIOTCA ANS TPaHCNopTu-
POBaHMA yrns, NOPOAbl U FOPHON Macchl OT OUMCTHBIX M NOATrOTOBUTENLHBIX 3a60eB. MNpyme-
HATCS B YKOPAYMBAIOWMXCA UM YANMHAIOWMXCA BCMeq 3a MOABUraHMEM O4YMCTHBIX WIN
NMOAroTOBUTENbHBLIX (MPOXOAYECKNX) 3ab0EB rOpU3OHTamNbHBIX WM HAaKMOHHBLIX BblpaboTkax
C yrnamu HaknoHa ot -=10° go +10°;

- FPy30naccaxupcKkme NEHTOYHbIE KOHBENEpbl — NPUMEHSIOTCSA NpY TPAHCNOPTUPOBKE
yrnsl, MOpoAbl U FOPHOM Macchl U NEPEBO3KE NOAEN B FOPU3OHTANbHLIX M HAKMOHHBIX Bbipa-
BoTkax c yrnom HaknoHa fo 18°;

- nnacTyH4aTtbie narnbaromecs KoOHBeWepbl — MPUMEHSIOTCA NPU TPaHCMOPTUPOBKE
YIS OT OYUCTHBIX 3a60€B B rOpM30OHTarbHbIX BbipaboTkax;

- CKpebKOBbIE KOHBEWEpbl — MPUMEHSIIOTCS MPW TPaHCTNIOPTUPOBKE YIS, nopoabl W
FOPHOM Macchbl OT OYUCTHbIX U MOATOTOBUTENbHBLIX 3a60€B B rOPU3OHTAmNbHbIX M HAKMOHHbIX
BblpaboTkax ¢ yrnamu HaknoHa Ao 35° npu HebonbLLUOK ANWMHE TpaHcnopTupoBaHus (o 100—
150 m).

PenbcoBbI TpaHCROPT:

- 3NEeKTPOBO3bl, AN3ENEBO3bl — MPUMEHSIOTCA NPU TPAHCNOPTUPOBKE COCTaBOB Baro-
HETOK U CEKUMOHHbIX NOE3A0B C yrnem, NOPOAON, ropHOM Maccon, obopygoBaHMeM U Marte-
prianamm, a Takke NacCaXmpcknx COCTaBOB B rOPU3OHTaNbHbIX BbipaboTkax;

- NIHEPLMOHHbIE FIOKOMOTMBBI (MMPOBO3bl) — MPUMEHSIKOTCS NPU NepeBo3Ke Matepua-
NoB, 060PYAOBaHWSA 1 NOAEN B BEHTUNSALNOHHBLIX FOPU3OHTanNbHbIX BbipaboTkax;

- KaHaTHasa oTKaTKka B BaroHETKax — MPUMEHSIETCA NPU TPaHCMOPTUPOBKE COCTABOB
BaroHETOK C yrrem, nopoAoOr Ui ropHOM Maccon, Matepuanamm 1 obopyaoBaHneM, a TaKkke
NacCaXXUPCKUX NOE30B BO BCMIOMOraTerbHbIX HAKMOHHbLIX BbipaboTkax ¢ yrnamu HaknoHa ot
10° no 30°;

63



UTC 37-2017

- KaHaTHasa oTKaTka B CKMMax — MPUMEHSETCH MpW TPaHCMOPTUMPOBKE Yriis, MOpoAb!
VI TOPHOW Macchl B HAKIMOHHbIX BblpaboTkax ¢ yriamm HakroHa cabiwe 18°;

- HaNoOYBEHHbIE KaHaTHbIE AOPOrM — MPUMEHSIKOTCA MPWU TPaHCMOPTMPOBKE COCTaBOB
BaroHeTOK C yrrem, Nnopoaon UM ropHon Maccon, matepmanamm n obopyaoBaHuem, nepe-
BO3KE NOAEN B rOPM3OHTaNbHbIX M HAKMOHHbIX BblpaboTkax 3HakonepeMeHHoro npoduns 4o
20°.

Be3penbcoBbI CaMOXOAHbBIN TPAHCNOPT:

- FPy30BbIe CaMOXO[HbIE BArOHETKN — MPUMEHSAIOTCS NPU TPaHCNOPTUPOBKE YIS, no-
POALI U TOPHON Macchl B FOPU3OHTarbHbLIX U HAaKNOHHbLIX BbipaboTKax C yrnamu HaknoHa Ao
12°;

- TAra4n ¢ NPMLUENHLIMM NNatopMaMn — NPUMEHSOTCA NPWU TPaHCMOPTUPOBKE MaTe-
pvianos 1 060pyAOBaHMS B FOPU3OHTarbHBIX U HAKNOHHbBIX BbipaboTkax C yriamu HaknoHa Ao
12°;

- FPY30NOACKME CaMOXOAHbIE BarOHETKN — MPUMEHSIIOTCS NMPU TPaHCTIOPTUPOBKE Ma-
Tepuanoe 1 06opyAoBaHns, NEPEBO3KE M4SN B FOPU3OHTAarbHBIX M HAKNOHHbLIX BblpaboTkax
C yrnamu HaknoHa fo 12°.

MoHOopenbCcoBbIN TPaHCNOopPT:

- MOHOPENLCOBLIE AOPOTU C KAHATHON TAFON — NMPUMEHSIOTCA NPU TPaHCMNOPTUPOBKE
MaTepuanos 1 06opyAoBaHus, NEPEBO3KE NOAEN B FOPU3OHTamNbHBIX M HAKMOHHbIX BbIpaboT-
Kax ¢ yrnamu HaknoHa o +35°;

- MOHOPEnbCOBLIE A0POrM C MOABECHLIMM NOKOMOTUBaMU — MPUMEHSIIOTCS  NpU
TPaHCMOPTUPOBKE MaTepuanoB U obopynoBaHWs, NepeBo3ke MoAer B ropusoHTanbHbIX Y
HaKIMOHHbIX BbIpaboTkax C yrnamu HaknoHa go 20°%;

KaHaTHbI NoABECHOW TPaHCMOPT:

- MOHOKaHaTHbIe MOABECHbIE A0POrY — MPUMEHSIFOTCSA NPU TPaHCNOPTUPOBKE MaTepu-
anoB n obopyAOBaHWNS, MEPEBO3KE NIOAEW B rOPU3OHTalbHbIX M HaKMOHHbLIX BblpaboTkax
C yrnamum HaknoHa go 25°;

- AByXKaHaTHble NOABECHbIE AOPOrM — MPUMEHSIOTCH NPU TPaHCNOPTUPOBKE MaTepu-
anos, 0OopyAOBaHNA B FOPU3OHTAasbHLIX W HaKMOHHBIX BblpaboTkax C yrnamu HaknoHa [o
15° [39].

MepemelyeHve yronsHOM Macchl B LWaxTe OT 3ab0si O OKONMOCTBOMBHOIO ABOPa UNnv
Ha MOBEPXHOCTb OCYLLUECTBMSIOT OAHUMMW UM HECKOMBbKUMU BUAAMMU TPaHCMOPTHBIX MaLlUWH
C Neperpyskor ¢ 0AHOro BUAa TpaHcropTa Ha Apyroi. Llenb B3aMMoCBS3aHHbIX TpaHCMopT-
HbIX MaLIWH N MEXaHW3MoB, obecneumBatoLLMX NepeMeLLEHNE YrofnbHOW Macchl, NpeacTaB-
nseT cobon TPaHCMOPTHBIA KOMMIEKC, MPY PasnnyHbIX BUAAX TPAHCMOPTHBIX MalUMH — KOM-
OUHNPOBaHHBIA TPaHCMOPTHBLIN KOMMNEKC (KOMBUHUPOBAHHLIN LIAaXTHbIN TpaHcnopT) [37].

TpaHCNOPTHBIA KOMMNEKC NOA3EMHOr0 TpPaHCMnopTa COCTOUT M3 y4acTKOBOrO U Maru-
CTparnsHoro.

Ha nnacrax ¢ yrnom nagexHus o < 18:

- Y4acCTKOBbIN TPaHCNOPT MPaKTUYECKU MONHOCTHIO KOHBEMEPU3NPOBaH: AOCTaBKa YIS
N3 O4YUCTHBIX 3a00eB OCyLLEeCTBNAETCS CKPeOKOBbIMM KOHBEMEpaMMU, MO LUTPEKaM U HaKIIOH-
HbIM BblpaboTkaM — NEHTOYHbIMN KOHBEMEpamn; AOCTaBka Matepuanos, obopyaoBaHus n
nNoAen — akkyMynsaTOPHBIMA 3MEKTPOBO3aMWN U HAMOYBEHHLIMMA U MOHOPENLCOBLIMU KaHaT-
HbIMW AOPOramn, MOHOPESbCOBLIMM AOPOramMn C NMOABECHbIMU AN3ESb-TUAPABIUYECKUMM J10-
KOMOTUBaMU,
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- MarvcTparnbHbIA TPAHCTIOPT OCYLLECTBNSAETCA:
- MO rOpM3OHTankbHbIM BblpaboTkaM: NEeHTOYHbIE KOHBEWEepbl, SIEKTPOBO3HAA OT-
kaTka (75 % — 80 % aKkKyMynAaTOPHbIMW 3NEeKTPOBO3aMW);
- MO HaKMOHHbBIM BblpaboTKaM: NIEHTOYHLIE KOHBEMEPLI, KaHaTHasA oTKaTKa.
Ha nnacrax ¢ yrnom nageHus o > 18:
- YYaCTKOBbIA TPaAHCMOPT NPEACTaBNEH NOKOMOTUBHOW OTKaTKOW rpy3oB;
- TPaHCMOPT MO HAKIMOHHBLIM BbIpaboTKaM — KaHaTHOW OTKaTKOW (B BarOHETKax, CKu-
nax).

2.1.2.2.2 TpaHCNOpPTUPOBKA Yriisi OT 3a605 K MecTam Norpy3ku

Ana TpaHcnopTMpoBKK yrnst oT 3abos K MECTam MOorpy3kn B BarOHETKN NPMMEHSAOTCS
cnefytoLimne BUAbl MEXAHUYECKOM JOCTaBKM:

- CkpernepHasi;

- camoxogHbIM 060pyaoBaHuEM,;

- nuTaTensmu;

- KOHBeVepamm.

CkpenepHasa ycTaHoBka npefcTaBnseT cobon TpaHCNOpTHOe CPeAcTBO nepuopmye-
CKOro OeWCTBUS, cocTosiee U3 ckpebkoBor nebefku, ckpenepa, ronoBHOro U XBOCTOBOrO
KaHaTOoB, KOHLIEBOro 1 nogaepxmearollero 6nokos. K mecty norpysku ckpenep nepemeLyaeT-
€Sl C MOMOLLBH KOHLEBOro KaHaTa. [Burascs B 06paTtHOM HanpasneHu ¢ NMOMOLLLIO FOnoB-
HOro KaHaTa, CKpenep, BHeAPSSiCb B PbIXMyto MOpoAy, CaMo3arpyxaetca u AOCTaBnseT ee
BOJTOKOM K MecCTy pasrpy3ku. CkpernepoBaHWe OCyLUEeCTBNSETCH No Ao6aBoO4YHbIM BbIpaboT-
KaMm, KyAa yrosb NnocTyrnaeT no BbINyCKHbIM BblpaboTkam noj AencTeuemM coBCTBEHHOMO Beca.

CamoxogHbIM HasbiBatoT Ge3penbcoBoe obopyaosaHue, MMeroLLee CaMOCTOSTENbHLIN
NpuBOS, AN NEepeaBUKEHUS Ha LUMHHOM MMM Ha ryceHndYHoM xopy. CamoxopHble MaluvHbI
noApasfensoTea Ha:

- MOrpy30YHbIE,

- LOCTaBOYHbIE,

- MOrpy304YHO-TPaHCMOPTHBLIE.

Morpy3oyHble MallMHbI OCYLLECTBISAOT TONMBbKO MOrpysKy YrofibHOM Macchl B TpaHC-
nopTHble cpeacTea. K HAM OTHOCATCA MalVHbl ¢ HarpebaroWwmMm nanamm, Nog3eMHble 3KC-
KaBaTophbl U KOBLLOBbIE MOrPY34MKU.

K pocTaBoYHbIM MallMHaM, OCYLLECTBSAIOWMUM LOCTABKY YrobHOW Macchl, OTHOCATCS
NnoA3eMHbIE aBTOCAMOCBASbl N CaMOXOAHbIE BaroHeTkn. CaMoxoaHas BaroHeTKa Ha nHeema-
TUYECKOM XoAy npeacTaenseT coboin kopob annHon 8—10 M, B fHE KOTOPOrO CMOHTUPOBaH
CKpebKOBbIN N NNacTUHYaThLIN KOHBENep, obecneynsatownii paBHOMEPHOCTL pacnpeaene-
HWS FOPHOW Macchl MpW 3arpy3ske 1 NocrnefyoLLyto BbIrpy3Ky 13 BaroHETKW. ABTOCaMocBabl
Ha NoA3eMHbIX paboTax MCMonb3yT ANSA LOCTaBKM U TPAHCMOPTUPOBAHUSA Yria Ha 3Hau4u-
TenbHbIE PaccToAHNsA. B 0CHOBHOM MCMONB3YOTCS aBTOCAMOCBAbI C OMPOKMAHBLIM KY30BOM.

Morpy3o4HO-TPaHCMOPTUPORBOYHbIE MallMHEI COBMELLaoT B cebe yHKUMM Norpy3ou-
HbIX W AOCTaBOYHbIX MawwuH. OHWM OBopyAoOBaHbl KOBLUOBLIMW MOrpysyvkamu, AOCTaBka
YronbHOW Macchkl OCyLiecTBnseTcs nubo B OyHkepax MaluuHbl, 1MB0 HenocpeacTBEHHO
B KOBLLE.
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MuTartenu NpefCTaBnstoT coGoi KopoTkMe KOHBEMEPh! ANMHON 6-8 M, cryxalme ans
MOrpysku yrms B LPYTME CPeAcTBa MEXaHW3MPOBaHHOW LOCTaBKA UMW HEMOCPEACTBEHHO
B BaroHeTKM.

[Ana AOCTaBKW yrns MPUMEHSIOTCA CKPeBKOBbIE 1 NEHTOUHbIE KOHBENEPLI. OHK CryxaT
AN [OCTaBKW YrofbHOW Macchl A0 APYrMX CPEeLCTB MEXaHW3npoBaHHOW gocTasku. Ha 6ase
KOHBEEepOB BO3MOXHa MOTOYHAs TPaHCMOPTMPOBKA YromnbHOW Maccel oT 6roka A0 NoBepX-
HOCTMW.

2.1.3 TpaHcnopTUpPOBKa rOPHON MacCbl

B naHHOM paspene paccMmarpvBaeTcsi LaxTHbI TPaHCMNOPT MOBEPXHOCTM (B Hag-
LIaxTHbIX 3A4aHWsAX, MOPOAHBIX OTBanax, cknaaax).

2.1.3.1 TexHONOrMYyeckun KOMNNeKc

TexHoNornyecknn KOMMMEKC MOBEPXHOCTW LWaxTbl NpeacTaBnseT cobor KOMMnekc
34aHUIA, COOpPYXeHNA 1 0BopyaoBaHUS, NPefHa3HaYeHHbIX ANA NoAbeMa, nNpuema, nepepa-
OOTKM, B3BELUMBAHWNS W OTMPaBKX NOTPEBUTENsaM yrns, npuema n CKNagnpoBaHusi Nopoabl,
nogayn Bosgyxa B Wwaxty (Mpn HeOOXO0ANUMOCTU €ro KOHAULMOHUPOBaHWA) ANs NpoBeTpUBa-
HWA NOA3EMHbIX BblpaboTok, obecneqeHnst ropHbIx paboT 3NeKTpo- UM NHEBMOSHEPTUEN,
ObITOBOro 06CnyXMBaHUA TPYLAALLUMXCA N ANS OYUCTKN LUAXTHBIX BOA.

TexHONOrMYeCKUn KOMMMIEKC COCTOUT N3 TPEX OCHOBHbLIX BrOKOB:

- FNaBHOro CTBONZg;

- BCMOMOraTesnsHOro CTeona;

- YrofbHOro NOrpy304HO-CKNaACKoro KOMMNEKea.

B 3gaHum komnnekca rnaBHOMO CTBONAa NPOU3BOASATCH NPUEM YIns U npeaBapuTerb-
Has ero obpaboTtka (yaaneHne NoCTOPOHHUX NpeaMeToB U apobneHne). MNaBHbI CTBON MO-
XeT ObITb BEpTUKarbHbIM MW HaKMOHHLIM. Ha coBpeMeHHbIX LaxTax Bblgada yrns Ha no-
BEPXHOCTb MO BEpTUKarnbHbIM CTBOMAM MPOU3BOAUTCA CKUMOBBIMM  NMOABEMHUKAMM.
Mo 3Tum e cTBONam u BbigaeTcs nopoaa. Mo rnaeHbIM HaKNOHHLIM CTBONAM Yronb BblaaeT-
CAl NEHTOMHBIMU KOHBEMEpaMK, KOTOPbIMWA Ha HEKOTOPbLIX LuaxTax TpaHCNopTUpyeTcs (B CBO-
6oaHoe Bpems OT Bblgayn yrnsa) nopoaa.

HagwaxTtHoe 3gaHve rmaBHOro CTBOSMA COEAMHSIETCS C MOTPY304HO-CKNAACKM KOM-
NNEKCOM ANSA YIS NEeHTOYHbIMU KOHBEepaMu, YCTaHOBINEHHbIMU B COEAUHUTENbHbIX KOH-
BENepHbIX ranepesix (HaKNoHHbIX U FOPU3OHTaNbHbLIX).

Bnok BcnomoratensHOro (KneTeeoro) cTeona obcnykmBaeT CNyck U NOABLEM NOAEN,
CryCK KPenexHbIX W Apyrux marepuanos n o6opyaoBaHus, OTKatky M oOMeH BaroHeToK
B KIETAX Ha nosepxHocTU. B coctas ©noka BcnomoraTensHOro CTBONa BKIHOYaOT Konep,
KOMMMeKC No OOMeHy BaroHETOK, MOMELLEHUSI PEMOHTHbIX MacTepCkux, MaTepuansHbie
cKnagbl, KanopugEpPHY N KOMMNPECCOPHYH, €CNM Ha LLIAaxXTe UCMOSb3YEeTCH SHEPrNa CKaToro
BO3ayxa. ATUM nogbemMoM B GOMBLUMHCTBE Cry4Yaes NMPOM3BOAUTCS TaKKe Bblgadva nopoabl.

B cocTaB norpy3ouyHo-CKNaAckoro komnnekca Ans yrns BXOAAT norpy3odHele GyHkepa,
MYHKTbI U YCTPOWMCTBA A1 NOrPy3ky Yrns B XeNe3HOAOPOXKHbIE BaroHbI, & Takke Cknagbl yris
(oTKpbITEIE U 3aKpbiTbie). Cknagbl NpeaHa3HaqeHbl AN Npyema yrns U3 WwaxTtbl Npu 3anon-
HeHHbIX ByHkepax 1 nepebosix B nogade NoaBWKHOrO COCTaBa Mnoj norpysky, a Tawke Ans
XpaHeHUs: HeAeMPULMTHBIX M HEKOHAWUMOHHBLIX MapokK yrna. MopoaHbIN KOMMNEKC COCTOUT U3
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MOrpy30YHbIX BYHKEPOB, U3 KOTOPbLIX NPOM3BOAUTCS NOrpy3ka NopoAbl B NOABUXHOW COCTaB
ANS NPUHSITOrO BUAA TPAHCMNOpPTa, TPAHCMOPTHBIX YCTPOMCTB U COBCTBEHHO OTBara nopoabi.

B TEXHOMNOrMYECKOM KOMMMEKCe MOBEPXHOCTM LWAXThl PACMONOXEH naBopaTopHbIN
KOMIIEKC OLIEHKU KayecTBa YINA, OCYLUECTBISIOWMIA aHann3 U3MeHeHUsl cocTasa U napa-
MeTpPOB yrns 1 NpoAyKToB oBoraLleHums.

2.1.3.2 TpaHCNOPT Ha NOBEPXHOCTHLIX KOMMIeKcax

TpaauuMOHHBIMK BUAAMWN TPAHCTIOPTa Ha NOBEPXHOCTHBLIX KOMMMEKCax AeUCTBYHOLLMX
LIaxT SABMSOTCS:

- rpaBUTaLMOHHBIN;

- KOHBEMEPHBIN,

- XXeNe3HOAOPOXHbLINA (LLIMPOKOW 1 Y3KOW KOMen);

- npouve (aBTOMOBUNbHBLIA U T. 4.).

B 3aBMCMMOCTM OT pacCTOSHUSA TPAHCMOPTUPOBKY YINA MOXHO MOAPa3fenuTb Ha ABa
Tmna:

- TP@HCMOPTUPOBKA YIIA MEXAY 34aHUAMMU TEXHOMOMMYECKOrO KOMIMNEKCa NOBEPXHO-
ct1 waxtbl. Mpy AaHHOM TUNe TPaHCMOPTUPOBKA MPUMEHSIIOTCA CaMOTEYHbIN, KOHBENEPHIN
TpaHcnopT v anesaTtopsbl [37]. MNMpenmyLecTBEHHO UCNONB3YHTCA NEHTOYHbIE KOHBEWEPSI, a B
KayecTBe BCMOMOrarerbHbIX YCTPONCTB KOHBEMEPHbIX KOMIMIIEKCOB — PAasnUYHOro poaa nu-
TaTenu, yCTPOUCTBa ANA yNaBNMBaHUS MarHUTHbBIX BKIIOYEHWIA U B3BELWMBaAHUA MaTepuana B
npoLiecce ero TpaHCropTUPOBaHUS,

- TP@HCMOPTUPOBKA YINSl HA PacCTOSIHUE B HECKONBbKO KUIIOMETPOB ANA AOCTaBKM Ha
LeHTparnsHele oboratuteneHbie (abpukn, XenesHo4OPOXKHBLIE CTAHLMM U 3NEKTPOCTaHLMN.
K HanBonee npuemnemMbiM CPeACTBaM TPaHCMOPTa Ha AaHHOE PacCTOsiHAE OTHOCATCA Xe-
NE3HOLOPOXHbIN TpaHCNOPT (06bIYHO LUMPOKOM KONEN) N NEHTOUHbIE KOHBEWEPDI.

2.1.4 CknagupoBaHue yrns n oTxoaoB Npou3BoacTBa

JaHHble BONPOCHI PacCMOTPEHBI B COOTBETCTBYIOWMX YacTsax cnpasovHuka HAOT npu
paccMOTPeHUM J06bIMM YINSA OTKPbITEIM CNOco6oMm (cM. 2.2.4 1 2.2.7.3).

2.1.5 KoHTponb kauectBa yrns

KoHTponb kadyecTBa yrns Ha LlaxTax M paspesax OCylWecTBnsioT no npobam yrns,
oTo6paHHbIM 13 mnacToB. Kpome Toro, Ha waxtax, paspesax U oboratutenbHbix habpukax
OCYLLECTBNAT KOHTPOMNb no npobam, oTobpaHHbIM M3 ToBapHoro yrns. Mpouecc otbopa
nnactoBblx npob pernameHtupyetca [OCT 9815—75, npob6 ToBapHOro yrns—
[OCT 10742—71. OT0BpaHHble Npobbl HAaNpaBnaTCA Ha NPoSopasaenoyHble MalWHbI, KO-
TOpble cnocoBHbl 0OpabartbiBaTh yronb KpyrnHocTsio fo 300 Mm.

B na6opaTopMﬂx AnA OUeHKM KadecTBa yrnsa npuMmeHaeTca MHOro BCnomMorartensHoro
obopyaoBaHns: ApobunKW, genutenu npob, uctuparenu, NpocevBalolne MalWHbl, CUTa,
rPOXOThI, MeYM, CyLUUIbHBIE LKadbl, NUTatenu, LeHTpudyri, BCTpaxmBaTenu n T. 4.

® NaHHbIi nogpaszgen sasnserca obwwmm ana noppasgenoB «JlobblMa noa3eMHbIM
crnocobomy, «Jobblua OTKPbITEIM cnocobom» n «OboraleHre yrnsy.
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[N KOHTPONA Macchl MOCTYNAlOLWEro yris NPUMEHSIOTCS BECh.

HenocpencTBEHHO ANS KOHTPONS KayecTBa Yrisi MPUMEHSETCH MHOTOYUCNEHHOE U3-
MepuTenbHoe 060pyAoBaHUE, B TOM YACHE: KanopyMETPbI, BNlaroMepbl, aHanMa3aTopbl 30Mb-
HOCTM, Cepbl U yrmepoaa, aHanmsaTopbl TEpMOrpaBUMETPUYECKNE, NIIACTOMETPUYECKUE an-
napatbl U T. A.

2.1.6 BeHTunauua v gerasauus

CornacHo TexHuke 6e30MacHOCTU PyAHUYHBIA BO34YX AOMKEH coaepxaTb no obbemy
He meHee 20 % kucnopoga n He 6onee 0,5 % yrnekucnoro rasa. KoHueHTpauma metaHa
AomkHa coctaBnaTb He 6onee 0,5 % — 2 % — B BEHTUNSALUMOHHBIX CTPYSIX YrOSibHbIX LUAXT
(B OTBOASALLMX, AerasaumoHHbIX TPyOonpoBoaax v rasogpeHakHbIX BbipaboTkax AonyctumMa
Oonee Bbicokasa koHUeHTpauus) [40]. [aHHble npeaenbHble fONYyCTUMbIE 3HAYEHUS KOHLIeH-
Tpauum metaHa B BEHTUMSALMOHHBIX CTPYSIX AOCTATOYHO HU3KWU, YTO OrpaHUYMBAET BO3MOX-
HOCTb 3KOHOMWYECKW OMNpaBAaHHOrO KanTUpPOBaHWA U YTUNM3aUMM METaHa B MPOMbILLIMEHHbIX
mMacwrabax. B cBAsn ¢ 3TM 60POTLCS C METAHOM Kak C 3arpsasHUTENneM LenecoobpasHo,
TOMbKO OTKAYMBasi €ro M3ONMMUPOBAHHO M3 YrONbHOMO Mriacta U BbipaboTaHHOTO MpPOCTpaH-
ctea. MNopobHas cxema NpenaTcTBYeT BbiIBpocaM MeTaHa yepes TPeLUvHbl U paspyLueHus, a
TaKKe CHWKAET PUCK BO3HWKHOBEHWS HELUTaTHbLIX CUTYaLIMIA B 30HE A00bIYM YIS N NOAXOA0B
K Hel.

Takum 06pa3om, K 3afa4am BEHTUNSLUA NMOA3EMHbIX BbIpabOTOK OTHOCATCA:

- obecneyeHve BbIPaboToK NPUrOAHLIM AN AbIXaHWUS BO34YXOM,;

- noagepxaHve B HAX HOpMarbHOW TEMMEPaTypbl N BNIXHOCTY;

- METaHOOTBEeHNE.

MpoBepeHve perasaumm B LENSAX CHWKEHWUS KOHLEHTPauvKn B3pbiBOOMACHbIX rasoB
(rmaeHbIM 06pa3oM MeTaHa) B AEUCTBYIOLLMX FOPHbIX BbIPaboTKax [0 YCTAHOBEHHbLIX HOPM
npeaycMoTpeHo TpebGoBaHuammu cTtatbn 14  depepanbHoro 3akoHa oT  20.06.1996
Ne 81-d3 «O rocynapcreseHHOM perynmposannm B obnactn gobelum n UCnonb30BaHUA yrhs,
06 0CcoBEHHOCTAX coLMansHOM 3awmTbl paboTHUKOB OpraHM3auni yronbHOW NPOMbILLIIEHHO-
CTU».

MpoBeTpuBaHNe ropHbIX BbIPAbOTOK LWaxTel 06ecneunBaeTcs ¢ NOMOLLBIO HENPEpPbIB-
HO paboTaroWwmX BEHTUNATOPHBIX YCTAHOBOK — BEHTUNATOPOB [MABHOMO MNpPOBETPUBAHUA
(BI'M) 1 BCnomoraTenbHbIX BEHTUNATOPHBIX YcTaHOoBOK (BBY).

3a cueT anddysum opraHnsyeTcs NpoBeTpMBaHME TYNMKOBbLIX FOPHbIX BbIPAOOTOK ra-
30BbIX LUAXT ANMHOM 1,0 6 M, a HerasoBbIx WaxT — gnuHon Ao 10 m. MNpu aToM MakcumarnsHO
LOMyCTUMas CKOPOCTb BO3AyXa B NaBax W TYNUKOBbIX BblpaboTkax He AOIKHa MpeBbillaTth
4 m/c, a B MPOYMX ropHbIX BbIpaboTkax, MPOBEAEHHbIX NO Y10 U nopoae, — He 6onee 6 m/c.

OunctHble 3abon NpoBeTpMBaIOT 3a CYET OOLelaxTHOW Aenpeccun, Co3aaBaemMomn
BEHTUMATOPAMMU [NaBHOIO MPOBETPMBAHUA W BCTMIOMOraTeflbHbIMW BEHTUNATOPHbIMU YCTa-
HoBkaMu. B kauecTBe rnaBHbIX BEHTUIISTOPOB Ha LUaxTax NPUMEHSIIOT OCEBbIE U LEHTPOOEX-
Hble BEHTUNATOPBLI, obecneynBatoLLe NpoBETPUBAHNE FOPHBIX BLIPAOOTOK BCEW LWaxTbl UK
ee vactn. BcnomorarenbHble BEHTUNATOPHbIE YCTAHOBKU CnyXaT AN NpoOBETPMBaHUS Bble-
MOYHbIX YYaCTKOB M OTAEMbHbIX FOPHbIX BbIPAOOTOK wWaxTel. CpoK ux akcnnyataumu
He JoJPKeH npesbiwaTth Tpex net [40].

OcCHOBHbIE CXEMbl BEHTUMALMM LIAxTbl — LEHTpanbHas v dnaHroBas; ux codeTa-
HWe — KoMBUHMpoBaHHas cxema.
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Mpu UeHTpanbHOW CXemMe BEHTUISALMU LIaxTbl BO3AyX NOCTYMNaeT B LUAXTYy U BbIXOAUT
U3 Hee Yepes CTBOSbl B LIEHTPE LiaxTHoro nons. Cxema NpUMEHAETCS NPy OrpaHUYeHHbIX
pasmepax LUaxTHOro rosis Mo NPOCTUPaHUIO U OTHOCUTENBHO HEGONBLLION MOLLHOCTU LUAXThI,
BefeHun paboT Ha rnybokunx ropuaoHTax; obecneunBaeT BbICTPLIN BBOS B AEACTBUE FNaBHO-
ro BEHTUNATOPA U CO3aHME CKBO3HOW CTPYM MPWU CTPOUTENLCTBE LUAXThI; XapaKTepuayeTcs
BonbLUOK NPOTSAXKEHHOCTLIO NYTU ABWKEHWSA BO3JyXa, HanMuMeMm napansenbHbIX CTPyn uYu-
CTOrO U 3arpsi3HEHHOTO BO3yXa, MX HEOAHOKPATHBIMU NEPECEUSHNAMN.

Mpu naHroBon cxeme BEHTUNALMW LIAXThbl BO3AYX MOCTYMNaeT B LUAXTY Yepes CTBOJ
B LIEHTpe LLaxTHOro Mons, BbIXOAUT Yepe3 CTBOSbl, pacnoniokeHHble Ha dnaHrax. Cxema
NPUMEHSIETCH Ha HernyboKMX LuaxTax, Korga HEeBO3MOXHO unn HeuenecoobpasHo nopaep-
XUBATb €ANHbIA BEHTUNSILMOHHBIA rOPU3OHT; NPaKTUYECKM UCKIIOYAeT BCTPEYHOE ABVKEHNE
NocTynaroLler N UCXOAALLEN CTPYW; ANUHA NYTU ABWKEHUA BO3AYyXa MEHbLUE, YEM NpU LeH-
TpanbHon cxeme. OaHako rno gpnaHroBor cxeme TpebyeTcs He MeHee Tpex BEHTUNALMOHHBIX
CTBOJIOB U 0BbLIMHO HE MEHEE [1ByX BEHTUNATOPHbLIX YCTAHOBOK, B NEpVoj NOArOTOBKM LLUAXT-
HOro MO BEHTUNSAUWS LLAxThbl 3aTpyAHEHa.

Mpu KOMBMHMPOBaAHHOM crocobe BEHTUNALMM LWaxXTbl OAUH BEHTUNATOP paboTtaeT Ha
HarHeTaHwue, Apyron — Ha BcacbkiBaHue [37].

lMpoBeTpuBaHne TYNMKOBbIX FOPHbIX BbIPAbOTOK OCNOXHEHO — nogava atMochepHOro
(cBexero) Bosayxa B TaKylo BbIpabOTKy Unu yaaneHne ns Hee 3arpsi3HEHHOro PyAHWYHOMO
BO3[yXa OCYLLECTBMNSETCS, Kak NpaBuno, BeHTunaTopamu no Tpybam gocratouHo 6onbLioro
AvameTpa, NPOoNOXeHHbIM B 3TMX BbipaboTkax. [pu octaHoBke BEHTUNATOpPA UNW Hapylle-
HUM MpoBeTpuBaHNS 3a60a aBTOMAaTUYECKM OTKIOYaeTCH SNEKTPOdHEeprusi, nogaBaemas
K MExaHn3mam BO BCEWN TYMMKOBOW BblpaboTke.

B 3aBMCMMOCTM OT HanpaBneHWsi Nofaun CBEXEero Bo3fyxa BEeHTUNATOPaMM raBHoro
NMPOBETPMBaHMWS pasnmyaroT Tpu cnocoba NPOBETPUBAHUS FOPHbIX BbIPAOOTOK ANSA yaaneHns
MeTaHa 1 WHbIX ra3os 6e3 vx ynaenveanus [41]:

- HarHeTaTenbHbIN;

- BCacbIBaIOLLWIA;

- KOMBUHNPOBAHHBIA.

HarHeTarernbHbIN cnoco6 NnpoBeTpMBaHUA

HarHeTaTenbHbI cnocob NpoBETPUBaHMSA LWWaxTbl NpeacTaBnseT cobon nopgady cee-
Kero Bo3gyxa B LaxTy HarHeTatensHbiMu BITI n (unn) BBY. Ceexuii BO3AyX NPOXOAUT Ye-
pe3 Bl nnu BBY, a 3atem nepemelyaetca no ropHbIM BbipaboTkam M BbiOpackiBaeTca Ha
NMOBEPXHOCTb 3@ CYET «KOMMPeccun», cosgasaemont BT n (nnn) BBY.

TexHonornst HarHeTaTesnbHOro crocoba NPOBETPUBAHUS MOArOTOBUTENLHOrO 3abos
npegcraenset cobol nofady CBexero Bo3ayxa k 3aboto BblpaboTku no Tpybam npu noMoLLm
BEHTUINATOPA MECTHOro MPOBETPMBaHUS, paboTatoLLero B peXxmme HarHeTaHus.

CBeXuin BO3AYX MHTEHCMBHO NEPEMELLMBAETCS C PYAHWMYHbIMW ra3amMu, a 3aTem 3ToT
PYAHVYHBIA BO3AYX NEPEMELLAETCS B ropHble BbipaboTky ¢ 0OLIeLaxTHON Uexoasilen cTpy-
el Bo3fyxa v BblbpacbiBaeTCsi Ha MOBEPXHOCTb.

BcachbiBatowuit cnoco6 npoBeTpuBaHus

TexHonornsi BcackiBatoLero cnocoba NpoBeTPUBaHWUSA LLaxThl NPeacTaBnseT cobon
rozady CBEXKEro Bo3fyxa B LUaxTy MO FOPHOW BbipaboTke, MMEIOLLEN BbIXOA Ha MOBEPXHOCTb,
3a cyeT jenpeccun, cosfasaemon BcackiBarowmmmn BT v (unn) BBY. PyaHWYHBIN BO3AYX
nepemeLlaeTcs B ropHble BblpaboTki ¢ 0bLLelaxTHON NCXOASLEN CTPyen BO3gyxa, a 3atemM
BbibpackiBaeTca Ha noeepxHocTe BIT1 nnn BBY.
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TexHonornsi BcackiBaroLLEero crocoba npoBeTpMBaHWS MOArOTOBUTENBHON BbIpaboTkn
npegcraeBnseT cobor noaady CBexero Bo3gyxa k 3aboto BbpaboTku MO caMoW NoAroToBw-
TenbHOW BbIPabOTKe, a PyAHUYHBIM BO3AYyX yaansieTcs no Tpybam npyv noMoLy BEHTURSATOPA
MECTHOro NpoBETPMBaHMA, paboTalolero B peXxmMMe BCcachiBaHusl, a 3aTeM BbiOpackiBaeTcs
B ropHble BblpaboTku ¢ obLLeLIaxTHOW UCXOASLLEN CTPYEN BO3yXa U HA NMOBEPXHOCTb.

KoM6uHUpoBaHHbIM cnoco6 npoBeTpuBaHUst

KomBuHmnposaHHbIi cnocob npoBeTpuBaHUS — coYeTaHue TEXHONMOMMM HarHeTaTernb-
HOro 1 BCacCbIBarOLLEro cnocobos NPOBETPMBAHUS LLAXTLI U MOATOTOBUTENBHOW BbIPaboTKN.

O6opynoBaHue

BeHTunsaTopbl

[ina npoBeTprBaHNsa BbIPabOTOK NPUMEHSIIOT OCEBbIE U LIEHTPOBEXKHbIE BEHTUNATOPDI.

BeHTUNALUMOHHbIE TPYObI

Mpv BEHTUNALMK TOPHBIX BLIPABOTOK NMPUMEHSIIOT rMBKMe 1 kecTkue Tpybbl U3 CuHTe-
TUYECKUX TKaHEeW, nnacTMacc U meTanna. [ns npoeeTprBaHMs 0ObIMHO MCMONb3YT BEHTU-
NSAUNOHHBIE TPyObl AnameTpom 300—1000 mmM. 3BeHbs Tpy6 coeauHaoTCs hnaHUeBbIMU CO-
€ANHEHVSAMM, CTarnbHLIMU KOMbLaMu nnu mydptamm [42].

Kanopudepbl

[na nogorpesa Bo3ayxa, NOCTYNAlOLLEro B LLAXTY B XONOAHOE BPEMS roAa, NpUMeHs-
HOTCS Kanopudgepsbl.

OaTtumku metaHa

[atyvkmn meTaHa npefHasHaueHbl AN HenpepbIBHOrO MOHUTOPUHIa CoAepXaHna Me-
TaHa B PyAHWMYHOM BO3AyXe C TOYHOCTBIO A0 0,2 % (npw koHueHTpauun po 5 %).
B 3aBucMmocTn OT mopgudmkauum [aTYMKM MOFYT ONpPefensTb COoAepXaHue B PYLHUHHOM
BO3AYXe WHbIX ra3oB (OKCWA Yrrepopa, AVOKCUA YINepona, KUCNopoJ, BOAOPOA, AaTyuKu
CYMMapPHOW KOHLEHTPALN ropoUnX ra3oe).

[erasaunoHHble YCTaHOBKU

[lerasaLmoHHbIe yCTaHOBKM YCTaHABNMBAIOTCA B OMNACHBIX NO METaHy LuaxTax C Lenbio
0TBOAA MeTaHa W3 CKBaXWH, NpOBYPEHHbIX B YronbHbIA MNact, B COMKEHHbIE YronbHbIe
nnacTbl U B BbipaboTaHHOe NPOCTPaHCTEO.

OcnaHueBarenu

OcnaHuesaTenu NPUMEHSIIOTCA AN UCKYCCTBEHHOTO O30MEHWS B3pbIBYATOW Mbinu,
ocejaroLLei B NOA3EMHBIX FOPHbIX BbipaboTkax, nyTeM A0OaBNeHUs K HE HEroproYei Mnbinu.
B kadecTBe Heroprouen nbinu UCNOMb3YT U3MENBYEHHbIA CraHeL, U U3BECTHSIK, KOTOpPbIN
C MOMOLLbHO OCNaHLieBaTenen HaHOCUTCH Ha MOBEPXHOCTY MOPHBIX BbIpaboToK.

BreiGop obopyaoBaHus Ansi NpOBETPMBAHWS FOPHOW BbIPAbOTKM MPOU3BOAAT B COOT-
BETCTBMM C Pe3ynbTaToOM pacyeTa BEHTUNSLMM TYNUKOBbIX BbIPAGOTOK, YUTLIBAKOLLErO Cne-
ayowme dakTopbl:

- METaHOBbIAENEHME;

- HeOBX0AUMBIN YpOBEHb pasbaBneHust SAOBUTLIX ra3oB MOCNe NPOBEAEHUS B3pbiB-
HbIx paboT;

- MakcumarnbHoe uncno paboTtatomx B 3aboe noaei;

- MMHMMArIbHYH CKOPOCTb ABWXEHMS BO3Ayxa Mo BbipaboTke;

- TENNOBOW U MbINIEBON PEXUMBI,

- MOLUHOCTb MaLLuH 1 o6opyaosaHus [41].
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2.1.7 OcyweHue, BOQOOTNMB, BOQOOTBeAEeHUE U BOAOCHAbXeHue

Ana 3awmrel Nog3emHbIX BbIpaboTOK AOIMKHbI MPeaycMaTpuBaTbCst YCTPOWCTBA U
YCTaHOBKU 1151 BOAOOTNMBA 1 OTBOAA OTKa4YMBaeMbIX BOA K MecTam ux copoca.

[lo Hayana nNpoxoakn CTBONOB W NOATOTOBUTENBLHBLIX BbIPabOTOK B Criy4asx Henocpes-
CTBEHHOW Yrpo3bl NPOPLIBOB B NOA3EMHbIE BbIpaboTKM BOAbI M rOPHBIX NOPOA YCTaHaBnNMBatoT-
CS BHELLAXTHBIE BOAONOHU3UTENbHBLIE CUCTEMbI U NMPOTUBOMUILTPALMOHHBIE 3aBECHI, YCTpau-
Baemble B COOTBETCTBUM C TpeBosaHuammn CHuIM 2.06.14-85 [97]. BoaonoHW3WTenbHbIE CUCTe-
Mbl MOTYT MPOEKTUPOBATLCA C NPUMEHEHUEM OTKPbLITLIX U BaKyyMHbIX BOAOMNOHWU3UTENbHBIX
CKBaXWH, UrnounbTPoB, NNAacToBbIX, TPAHLLEHHBIX U TpybuaTbix ApeHaxen, NOA3EeMHbIX Ape-
HaXHbIX BbIPabOTOK. YuuTbiBas HeoBXxoAuMbIE 3HAYUTENbHblE 3aTpaTbl NpU onpeaeneHun
Habopa MeponpuSTUIA HEOBXOAUMO YYUTBIBaTE KanuTanbHble U SKCMTYTALMOHHbLIE 3aTpaThl U
Lienecoobpa3HoCTb NPOBEAEHUS AaHHBIX MEPOMNPUATUNA.

Bopoc6op M BOAOOTNNB OCYLLIECTBAAIOT Crieaylowmm o0pasom: Boga CO BCEN cUCTe-
MbI FOPHBIX BbIpaboTOK cCOBUpaeTCs C NOMOLLbIO KaHaB B CrieunansHble BbIpaboTkm — BOAO-
COOPHUKM, HaxOASLLMECH MPU HACOCHLIX CTaHUMAX, U YAANAETCA Ha 3eMHYyl0 MOBEPXHOCTb
Hacocamu no TpyGonpoBoLamM UM CaMOTEKOM, €CINU NO3BONAKT YCNOBUS.

Mpn noasemHoON paspaboTke MECTOPOXKAEHWUIA MOTYT NPUMEHATLCA B 3aBUCUMOCTU OT
BOAOMNPUTOKA U NopsAKka 0TpaboTKu 3anexu pasnuyHble CXeMbl BOAOOTNMBA:

- HEMOCPEeLCTBEHHbIN BOAOOTIIMB C KEXXA0ro ropusoHTa: Npy 3Ha4YUTenbHbIX BOAOMNPU-
TOKax B Cryvae OAHOBPEMEHHON paboTbl BCEX FOPM3OHTOB HACOCHbLIE CTaHUWMM yCTaHaBmu-
BalOT Ha BCeX pabouymx ropuaoHTax, 1 OTKaYKy BOAbI HA 3EMHYIO NMOBEPXHOCTb BEAYT U3 BO-
LOCBOPHMKOB Kakaoro ropu3oHTa OTAENBHOM BOJOOTIIMBHOW CUCTEMON;

- Nepekadka BOfbl Ha BblLLENexXalle ropu3oHTbI: NpY nocrneaoBaTensHon oTpaboTtke
rOpn3oHTOB BOAY COOMpatoT B BOAOCOOPHUKIN Ha KaXA0M rOpU30HTE, NEepeKaunBatoT CTyneH-
4YaTo B BOAOCOOPHMKM Ha BblLLENEXallX ropu3oHTax U 3aTeM BblAaloT Ha 3EMHYI0 NOBEpPX-
HOCTB;

- CMyCK BOAbI C BbILLENEXKALLEro ropnsoHTa M OTKauka Ha 3EMHYHO MOBEPXHOCTb: MpU
HeGonbLUMX BOAONPUTOKaX BO3MOXEH MepenycK BoAbl B BOAOCOOPHUK Ha HWKHEM FOPU30OHTE
C NOCNEAYHOLLEN ee OTKaYKON Ha 3EMHYHO MOBEPXHOCTb;

- CMycK BOAbl B LUTOMbHIO: B Cryyae BCKPbITUS 3aneXu MonesHoro UCKoMaemoro
LUTONbHEN M crenbiM CTBOMOM BOAY MOXHO MepenyckaTh U3 BOAOCOOPHNKOB BbiLLIENEXAaLLMX
rOPM3OHTOB CamMOTEKOM B BOLOCOOPHMK LUTONBHEBOrO rOPU3OHTa, M3 KOTOPOro OHa CamoTe-
KOM MU € nepekaqkon ByAeT BbiAaBaTbCs Mo LUTOMBHE HA 3EMHYIO MOBEPXHOCTS;

- BypeHve onepexarLLmx CKBaXXWUH U APEHaKHBLIX BbIpaboTok, obecneunsaromx no-
CTOSIHHOE onepexatoLee (Mo OTHOLUEHMIO K ropHbIM paboTam) NOHWXKEHNE YPOBHSA NOA3EM-
HbIX BOA.

PasnuuatoT rmaBHbIi BOAOOTNMB, YCTPanBaeMbI B KaMepe OKOMOCTBOMLHOMO ABOpa
ANA OTKAYKM Ha 3EMHYIO MOBEPXHOCTbL BCEro MPUTOKA BOALI B LUAXTY, U BCNOMOraTenbHbIn —
ANA nepekaqky BoAbl C OTAENbHBLIX YYaCTKOB LUaxTbl K BOAOCOOPHMKaM rnaBHOro BOAOOTIIN-
Ba.

Cucrema BOAOOTNMBA BKIIOYAET B Ce0HA CeTb BOAOOTBOAHbIX KAHABOK, y4aCTKOBbIE U
rnaeHble BOAOCGOPHUKW, HACOCHbIE CTaHLWKM, BCMIOMOraTeribHblEe YCTPoNCTBa (BOAOTPYOHbIE
XOAKMW, NEPEMbIYKM U T. M.), YCTPOUCTBA aBToMaTM3aLmm 1 KOHTPOrS.
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BoaooTBOAHLIE KaHABKWU YCTPaMBAalOT B FOPU30OHTAarbHbIX U HAKITOHHBIX FOPHbIX BbIpa-
6oTkax ana cbopa n otBoAa Boabl k BogocbopHukaM. Boaa Bceraa aoBwKeTCs NO Hanpasne-
HUIO K LUAXTHOMY CTBOJTY MUIW YCTBIO LUTONBHU, T. €. K BbIXO4aM Ha 3EMHYIO NMOBEPXHOCTb.

BoaocBopHUKN [OMKHBI UMETH HE MEHEE ABYX BbIXOJOB Ha OTKaTOuHble BblpaboT-
kv [43]. B waxTax, onacHbIX No NpopbiBy BOAbl, BMECTUMOCTb BOAOCOOPHMKOB FMaBHbIX U
Y4acTKOBbIX BOAOOTIIMBHbBIX YCTAHOBOK HYXKHO pacCuvTbiBaTb COOTBETCTBEHHO Ha BOCBMU- 1
YeTbIPEX4aCOBOW NMPUTOK BOAbI, A5 OCTasIbHbIX LUAXT — Ha YETbIPEX- U ABYXHaCOBOW BOAO-
MPUTOK.

[na oTkaukn Ha NOBEPXHOCTb MCMONb3YHOT 3SMEKTPUYECKUE WMU MHEBMATUYECKME
HacoChl, KOTOpblE OTBOAAT BoAy No TpybonpoBogam. [1ns obecneyeHms BbICOKOrO AaBneHNs
UCMOSb3YHOT CTaLMOHAPHbIE HACOCHbLIE YCTAHOBKM, pa3MeLleHHble B BbIpaboTkax OKono
CTBOIOB.

BopocHabxeHne B YronbHbIX LLAXTax OCYLLECTBNSETCA Ans 0becne4eHns OpoLeHUs
M VHbIX METOAOB MPEeAOTBpaLlEeHUs 3arpssHeHUMsi aTtMocepHOro BO3fyxa, a Takke Ans
obecneyeHnst NPOTMBOMOXAPHOW 3aLLMTbI.

2.1.8 NpupogooxpaHHbIe TEXHONOIUKU
2.1.8.1 NMpepotBpalweHne 3arpasHeHnsa atmocdepHOro Bosayxa
2.1.8.1.1 OcHOBHble NONoXeHUs

|_|pl/l nposeaeHUn ropHbIX Bblpa6OTOK OCHOBHbIMW 3arpAasHarowmMn BewecTtsamMmm, Ko-
TOpPbIE Bbl6paCbIBal-0TCF| B BO34YyX, ABNAKTCA MeTaH U MNblJlb HeopraHn4eckasn.

OcHoBHas Macca MeTaHa (B KOHLUEHTpauusx, CYLLECTBEHHO BAUSIOLMX Ha YUCTOTY
aTMoC(epHOro Bo3ayxa) BbigensieTcs B OTpaboTaHHOM npocTpaHcTee. B cBasn ¢ aTum
Hanbonee pacnpocTpaHeHHbIMU TexHoNnormamm 60pbbbl ¢ AMUCCUEN METaHA SBMAIOTCA U30-
naums oTpaboTaHHOro MPOCTPaHCcTBa U NPUMEHEHWe ferasaumoHHbIX yCcTaHoBOK. M3Bneve-
HVWE MeTaHa W3 BEHTUISILMOHHBIX MOTOKOB YronbHbIX ABNAETCA KpalHe 3arpyLHUTEnbHOW
3afjauyen, pelleHne KoTopol B GonbLUMHCTBE CnydYae HeuenecoobpasHO C 3KOHOMUYECKOMN
TOYKM 3peHus. [pu 3TOM U3BNEYEeHVWE MeTaHa W3  BEHTURSLUMOHHBIX  MOTOKOB
He crnocobeTByeT pocTy 6e3onacHoCTU TPyAa, NOCKONBKY CUCTEMBI BEHTUNALWMW OTBOAAT Me-
TaH M3 ropHbIX BbIPAOOTOK BHE 3aBUCMMOCTW OT TOFO, YTUIM3UPYETCH MU OH BNOCNEACTBUN
unu Het. lMNpy STOM yCTaHOBKU ANS YNaBnMBaHWA MeTaHa npeanonaratoT ero yTunusauuio
He B WaxTe (cM. 2.1.6), a B HagLaxTHbIX COOPYXXEHUSAX.

[Mpn 3TOM B 3HAUYUTENbHbLIX KOHLEHTPAUMAX METaH NPUCYTCTBYET Aaneko He Ha BCeX
Lwaxrax, NnosToMy cneumaneHblie Mepbl Ans 60psbbl C HAM AOMKHBLI NMPUMEHSTECA HA BCEX
LwiaxTax, rae 9To Heo6x0ANMO C TOUKU 3peHUs 6Ee30MacHOCTU N TEXHONOTUM.

OcHoBHas Macca nbinvM obpasyeTcsa npu BeaeHun AoObl4HbIX paboT v npoBeaeHun
BbIpaboTOK, a TaKke NPy Norpyske U TPaHCMOPTUPOBKE rOPHOM nopoabl. bonbluasa yacTb nbl-
nn, obpasytoLencs npy 4obbive yrns noa3eMHbIM CnocoboM, ocaxaaeTtcs nog AencTBueM
opoLueHuss komGaHOB Npu OTOOMKE yrrsi, BOASHBLIX 3aBeC Ha ucxoasawmx crtpysax. OaHako
ornpegeneHHoe KONMMYECTBO Mbifv NONaAaeT B CUCTEMbl BEHTUMSALMM U BO3AYXOOYUCTKU 1
BblibpacbiBaeTca B atMoctepy. Kpome TOro, npu waxtHon pobbide OCyllecTBnAeTcs psa
TEXHOMOMMYECKNX ONepauUmi Ha NOBEPXHOCTU 3EMIM (TPaAHCNIOPTUPOBKA YINA B HAALWAaXTHbIX
COOPY)XEHUAX, CKNaaupoBaHue yrns, norpyska, otsanoobpa3oBaHue), KOTopble COMPOBOX-
JaloTcs SMUCCUEN Nbinu B aTMocdepy.
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K MeponpuaTisiM No yryyLleHWIo KayecTBa pyAHUYHOIO BO3AyXxa OTHOCATCA Meponpu-
ATUA, HanpaBneHHble Ha NpefynpexaeHne NbineobpasoBaHus: NpeaeapuTenbHOe yBaxHe-
HKE YrofibHOro Maccuea, NPOMbIBKa CKBa)KMH BOAOW, OPOLLEHWE, NbiNeynaenusaHne.

OcHoBHas Lenb NpoBefeHNs faHHbIX MEPOMNPUSTUA — CHUXKEHME COZEpXaHus MNbinm
HeopraHuyeckon B paboyen 30He AN yny4LleHWs yCcroBuin Ha pabounx mectax u cobnioge-
HWs TpeboBaHW NpaBun 6e30MacHOCTU B YrorbHbIX LWaxTax.

2.1.8.1.2 KoHTponb cocTosiHus atmocdepHoro Bosayxa !

MHBeHTapm3auma BbIBPOCOB BpefHbIX (3arpAsHAOWMX) BELLECTB B aTMOChEpPHbIN
BO3JYX M MX UCTOYHMKOB B HacTosiLLee Bpemsi pernameHTupyetcs MeTtoauyeckum nocobuem
no pac4eTy, HOPMMPOBAHMIO N KOHTPOIO BLIOPOCOB 3ArpA3HAOLMX BELLECTB B atMocdepy
(pononHeHHoe W nepepaboTaHHoe) (BBegeHO nucbMoM  MuHnpupoasl Poccumn ot
29.03.2012 Ne 05-12-47/4521).

CTaumnoHapHbIe NCTOYHUKK BbIBpoca 3arpsisHAOWMX BELLECTB B aTMOCHEPHbIA BO3AYX
NoApasfenstoTca Ha ABa Tuna:

- UICTOYHWUKA C OPraHuW3OBaHHbIM BbIGPOCOM (AbIMOBBIE W BEHTUMALMOHHBbIE TPYObI,
BEHTUNSALMOHHBIE LWAXTbl, aspaumoHHble hoHapn, aednekTopbl U T. N.);

- UICTOYHUKN C HEOPraHN30BaHHbIM BbIGPOCOM.

CornacHo MEeTOAMYECKMM YKa3aHUSM AN ONpPeAeneHus KONMMYECTBEHHBIX U Kaye-
CTBEHHbIX XapakTepUCTUK BbIOPOCOB 3arps3HSAOLMX BELWECTB B atMocdepy MCronbaytoTcst
WHCTPYMEHTamnbHble U pacyeTHble (pacyeTHo-aHanuTudeckue) metoabl. Mpyu 3TOM UHCTpY-
MeHTarnbHble METOAbI ABMSAKOTCA NPEBaNMPYOLLMMUN ANA UCTOYHUKOB C OpraHU3oBaHHbIM Bbl-
OpoCcoM 3arpsi3HsOLLMX BELLECTB B aTMOCHepy.

MeToanyeckme ykaszaHusa HanpsMyo yKasbIBaKOT, YTO Pac4eTHO-aHaNMUTUYECckne MeTo-
Abl MOTYT NMPUMEHSITECS B Clly4Yae HEBO3MOXHOCTU MPOBEAEHUS UHCTPYMEHTanbHbIX U3mepe-
HWIA MO NPUYMHAM TEXHUYECKOTO UMM S3KOHOMUYECKOTO XapakTepa.

Co0TBETCTBEHHO, NS UCTOYHWKOB C HEOPraHW30BaHHbIMK BbIBpocamMn, Ha KoTopble
NpUxoanTCs1 OOMbLUMHCTBO BLIBPOCOB B YrONbHOW NMPOMBILLNEHHOCTH, AONYCTUMO NMPUMEHE-
HME pacYeTHO-aHaNUTUYECKMX METOAO0B, YTO OnpeAensaeTcs AaHHbIMU dakTopamu:

- 9KOHOMMYECKasi HeLenecoobpa3HOCTb NPUMEHEHUS MHCTPYMEHTarbHbIX METOAOB B
YCMOBUAX 3HAYUTENBHOW MMoWaan NPOU3BOACTBEHHBLIX OOBEKTOB M MOCTOAHHOIO nepeme-
LLEHMWS TEXHUKM,

- HEBO3MOXHOCTb ~ OfHO3HAYHOrO  OMpeAeneHMs MeCcT s YCTaHOBKM  OH-
NanH-4aTyMKoB 3aMepa 3arpsisHeHUsa aTMOCEpPHOro Bo3ayxa.

CornacHo nameHeHusim B depepanbHbli 3akoH «O6 oxpaHe okpyxatowen cpenbl»,
BHeCeHHbIM PegepanbHbiM 3akoHoM OT 21.07.2014 Ne 219-d3, ¢ Havana 2018 r. «Ha o6bek-
Tax | kaTteropumn crtaumMoHapHble UCTOYHWKKU, NepeyeHb KOTOopbIX ycTaHaenveaeTcs Mpasu-
TenbcTBoM P®, fomkHbI BbITb OCHALLEHBI aBTOMATUYECKMU CPEACTBAMU U3MEPEHNUS U yue-
Ta obbemMa unu Macchbl BbIBPOCOB 3arpsA3HAOLLMX BeLecTB, cOpOCOB 3arpAsHAOLWUX Be-
LLECTB M KOHUEHTpaLuM 3arpssHsIioLLMX BELLECTB, @ TakKe TEXHUYECKMMN CPeACcTBaMmn huk-
cauum 1 nepeaaym nHchopmaumm o6 obveme u (Mnn) o macce BoIBPOCOB 3arpASHAIOLLMX Be-

) NaHHbIA NYHKT ABRSeTCA oBLMM ANS noapasaernos «[jobblya Noa3eMHbIM Croco-
Bom», «[Jobblva oTKpbITbIM cnocobomMy» 1 «OBoralleHne yrns».
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LecTB, COpOCOB 3arpA3HSIIOLLMX BELLECTB U O KOHLIEHTPaLWW 3arpsi3HSIIOLLUX BELWECTB B roc-
YAAPCTBEHHBIA (POHA AaHHBIX FOCYAaPCTBEHHOIO 3KONOrMYECKOrO MOHUTOPUHIaY.

[JaHHoe TpeboBaHWe NPOTUBOPEYNUT OMUCAHHBLIM BbilLE METOAUYECKUM YKa3aHWsM U
NPeAcTaBnNSaeTCs KpanHe 3aTpyAHWUTENbHLIM ANA MPEANPUATUN, MOCKOMbKY CNpaBoYHUKA
HAT no pspy oTpacnen 6yayT NpUHATLI NAWb K KOHLY 2017 r., @ TOYHbIA NepeYveHb CTaumo-
HapPHbIX UCTOYHMKOB, MOANEXALUMX KOHTPONIO, a Takke TpeboBaHua K ucnonb3yemomy obo-
pyAoBaHWIO f0 cux Nop He 6binn yTBepxaeHb! MpaButenscTBoM PO,

2.1.8.1.3 TexHonorvm NpeaoTBpaIeHUA 3arpsisHeHUs aTMocepHOro Bo3ayxa

MpenBapuTenbHOE yBNaXHEHWE Nnacta yrna B MaccuBe SIBMSIETCS OAHUM U3 Hanbo-
nee adpdekTuBHbIX cpeacTB 60pebbl C NbINBK B OYUCTHLIX 3abosax. [Ansa 3Ton uenu B nnacre
yrna no Bcemy 3aboro BypAT wnypbl MU CKBaXuHbl. [pyM STOM BenuuMHA yBRaXHEHUs
YronsHOro Maccmea BbleMOYHOro ctonba MoxeT ObiTb paBHa ero CyTOMHOMY UMW HeAeNbHO-
My noasuranuio. CrnegoBarernbHO, ANVHA LWNYPOB UK CKBaXKMH MOXET cocTaenatb oT 1,5 po
90 M. B wnypbl MK CKBaXKMHbI HAarHETaeTCA Boga Nog AaeneHuem ot 5 o 130 atm. v Gonee.
YBRaxHeHne yrna B MaccuBe TakuM CNocoBOM CHWKAET 3arnbNeHHOCTL BO3gyxa Ha 50 % —
80 % .

B 3aBuvcMMOCTU OT (PUNbTPALMOHHBLIX CBOWCTB YronbHbIX NNacToB NpeasapuTensHoe
yBMaXKHEeHNE NoAPasAenseTCcs Ha BbICOKO- U HU3KoHanopHoe [32].

BbicOKkOHanopHoe HarHeTaHWe XWAKOCTU B YronbHbIN MNAacT OCYLECTBRSAETCS Hacoc-
HbIMW YCTaHOBKaMM Yepe3 CKBaXWHbI (LNypbl), NpobypeHHble U3 NOAroTOBUTENLHOWN Bbipa-
©O0TKM MM OYNCTHOrO 3abos.

Hn3KoHanopHoe yBNaxkHEHWE 3aKMOYaeTCH B TOM, YTO YrONbHLIA MacCuB YBIaKHAET-
CA BOJOW MOA AaBNEHWEM, CO34aBaEMbIM B LLUAXTHOW MarucTpanu 3a CYeT pas3Huubl reoge-
3MYECKNX OTMETOK NMOBEPXHOCTU LUAXTbl U MeCcTa HarHeTaHus Bogbl. HuskoHanopHoe yenax-
HeHve 3bdeKTUBHO MpY BbICOKOW NMPOHWMLIAEMOCTH NNACTOB 3a CYET KanumnnspHOro Hacbile-
HMSA MaccuBa 1 3anofHEHNA XXUAKOCTBIO MENKUX TPELLMH.

Ons noebiweHns 3¢pdeKTMBHOCTM NpeABapUTENILHOMO YBNAXKHEHUS NPUMEHSAIOTCS No-
BEPXHOCTHO-aKTMBHLIE BellecTea (MAB), KoTopble CHKAIOT NOBEPXHOCTHOE HATSXKEHUE BO-
Abl N YCKOPSIOT NPOLIECC MPOHUKHOBEHUS XMUAKOCTU B TPELLUMHBI U nopsl yrna. Hanbonbwee
npuMeHeHue nonyuunu HemoHoreHHble MAB-B, O, uHTtaHon 1 HeoHon. PekomeHAaytoTca
cneaywowme paboune koHueHtpaummn MAB: Ob 0,1 % — 0,2 %; wHtaHon — 0,05 %;
HeoHon — 0,05 %. CnepoBatenbHO, NpyMeHeHne fobaBok K BoAe Npv npeaBapuUTernbHOM
YBMNa@XHEHWN YrofbHOro nnacra npuMeoAnT K 06pasoBaHuMIO 3arpA3HEHHbIX CTOYHBIX BOA, KO-
TOpble TPEOYT O4YNCTKW. [daHHbIM HEAOCTAaTOK OrpaHN4YMBaeT BO3MOXHOCTb MPUMEHEHUS
JaHHOW TEXHOIOTUMN.

Ona npeaynpexxaeHust B3pbiBaHUS Nbiny, ocesluein Ha 6opTtax v kposne BbipaboTok,
NPUMEHSIIOT cneumanbHble YyOopoUuHble MalwuHbl, ANA OBMbIBaHUA CTEHOK BbIPAOOTOK BO-
JlOM — crneumanbHbIA arperar, Ansi CBA3bIBaHWA MbIfM Ha CTeHKax BblpaboTok — cneumans-
Hble pacTBOpbI, HANpUMep xnopuctoro kansuuvs. MNpu Gypoebix paboTax, koraa NPOU3BOAUT-
CSl MEernKoLUMypoBoe NMHeBMatudeckoe OypeHue, NpoMbiBKa CKBXKWH BOAOW MOXET YMEHb-
LWNTb Konu4ecTeo nbinm B 10—15 paa.

OpoLueHue ¢ nogayeri 6onbluen YacTn BOoAbl YEPE3 NCNOMHUTENBHBIE OPraHbl LUIMPOKO
UCMOJIb3YETCs B OMUCTHLIX 3abosix npyu paboTe komGanHOB, BpyOOBbLIX MalLWH, OTOOMHbIX
MOJIOTKOB B NaBax KpyTonajaroLyx nnacroB. 3TO No3BonseT ob6ecneunts NoAaBneHne noinm

74



UTC 37-2017

Ha 70 % — 98 % [32]. JobaBneHne k Boge NOBEPXHOCTHO-aKTUBHOrO BellecTea b B konu-
yectee 0,1 % — 0,2 % ynydwaeT cMa4MBaeMOCTb MbIf, U KOHLEHTPaLWUM ee CHUKatoTCs B
HEKOTOpbIX cny4asax B 6—7 pas. MoxHO MoBbICUTL MblNenoaasneHve npn pabore kombanHa,
€Cnu yBenuuuTb faBrneHne BoAbl, nogasaemMon B OPCyHKM, Ao 15 atm., 4To pocTuraeTtcs
BKMOYEHMEM B komBawnH cneuymanbHoro Hacoca [30].

[na ocaxaeHus Nbinv 13 BO3Ayxa Nocre B3pbiBa LUMYPOB, a Takke Mpu crycke yrns
Ha KPYTbIX NnacTax NPYMEHSATCS BOAAHBIE OPOCUTENN Unn TymaHoobpasosateny. [ns nbl-
nenoAasneHVa nocne B3pbiBa LUMYPOB OHU YCTAHABMMUBAKOTCS B LUTPEKE Ha paccTosHUM 8—
12 M n 20-30 M ot 3abos. OpocuTenn NPUBOAST B AENCTBME A0 B3pbiBa LNYPOB M NpeKkpa-
watoT nx gencreme vepes 30—40 MuH nocne B3pbiBa. BoaHble 3aBeckl, cocTosime 13 dop-
CYHOK, JOIDKHbI AEACTBOBATE B TEYEHWE BCErO BPEMEHW BbIEMKM YIS B NaBe WUnn Jpyroro
TEeXHOMNOMMYECKOro npoLecca, CONpPOBOXAAIOLWErocsa neinesbigeneHvem. OTKNIOYEHNE 3aBe-
Cbl JOMyCKaeTCs NMULLb B PEMOHTHO-NOAMOTOBUTENbHBIE CMeHbl. BoasHble aspo3onu gocta-
TOYHO 3PEKTUBHO CMOCOOCTBYIOT OCaXKAEHMIO MbINU U3 BO3LYyXa W NPENATCTBYHOT pacnpo-
CTPaHEeHMIO ee Mo BblpaboTKaMm.

OpotlueHne npu noMoLm TymaHooBpasoBartenen NPMMEHSETCS rmasHbIM 06pasom s
npeaynpexneHs pacnpocTpaHeHNs MbIW Mo LaxTe.

POPCYHOHHOE OPOLLEHNE MOXET MPUMEHATLCA NPWU MaLLNMHHOW MOrpysKke nopoas! B 3a-
00sx, NpW 3arpysKe BaroHETOK Yriiem 13 FIIOKOB, B MECTax Neperpysku C KoHBenepa Ha KOH-
Berep, Npuy ONpoKnabIBaHWN BaroHETOK B ByHKep.

Mpun ncnone3oBaHMM ANA OYULLEHUS BO3AYXa BOAOBO3AYLLUHBIX 3KEKTOPOB MPOUCXO-
VT NOAaBMeHVe NblNv AUCTIEPTMPOBaHHON BOLON, & TaKKe OYMCTKa BO3yXa OT B3BELLEHHON
Mbiny, ecny obecneymBaeTCs ero NPOTAKKa Yepes xekTop. MpuHumn paboTbl BO4OBO3AYLU-
HOrO 3XEKTopa 3aKMio4YaeTCs B TOM, YTO 3a CHET paspsikeHusi, CO3naBaeMoro BoasHbIM a-
kenom hOpCYyHKM, OTCaCLIBAETCH 3anblNeHHbIN BO3AyX, 0Bpasylolmn ¢ AncrneprupoBaHHON
BOAOW LUNEMOBUAHYKO CMECb, KOTOPas B CBOK ouvepeflb HanpaBnseTcsl Ha NojaBneHue Mbl-
n1. BoaoBosayLHbIE BKEKTOPbI NPUMEHSIFOTCS, B YaCTHOCTW, ANS MblNenojaBneHunst npy ne-
penBwkke CeKLUA MeXaHU3MPOBaHHOW Kpenu.

O6ecnbinuBarowee NpoBeTpuBaHue

ObecnbinvBaroLlee NPOBETPUBAHNE MPOM3BOAUTCH BEHTUNSALUMOHHBIMA YCTaHOBKaMu
MECTHOrO NPOBETPUBAHUSA UNWN BEHTUNATOPHO-OPOCUTENTBHBIMU YCTaHOBKaMMU.

MeinenogaBneHne NEHOM LWMPOKO UCMONb3YyEeTCH MPY OYUCTHBLIX paboTax, a Takke npu
TpaHCNOPTUPOBKE FOPHON MacChl NEHTOYHBIMU kKOHBEWepamu [32].

Cnocob xapakTepusyeTcs TEM, YTO CBSI3bIBAHUE W KOArynsiLysi Nbinv OCYLLECTBSIOT-
CA B BO3JYLWHOM MOTOKE a3poO30Nns, BKMKOYAOLWEro BO34yXOHaMNosNHEHHble BogHbIe (98 %)
NneHbl BbICOKOW KPaTHOCTW, B COCTaB KOTOPbLIX BXOAWT MOBEPXHOCTHO-AaKTUBHOE BELLECTBO,
npeacTasneHHoe rmuuepuHom (0,2 % — 0,4 %), a B kKauecTBe cTabununsaTtopa — ONEeVHOBOM
kncnoton (0,8 % — 1,2 %) n copon kayctmyeckon (0,4 % — 0,6 %), a nbinenogaerneHue
OCYyLLIECTBNAETCS BblAyBaHWEM pacTeopa vepes conna HOpPCYHKM Ha 3arnbifieHHbIE NMOBEPX-
HOCTU. O PEKTUBHOCTL NblnenogaeneHus MoxeT gocturate 90 % — 98 % [45]. Mpu atom
ucnonb3yetcs cneynansHoe obopyaosanme Tuna CIIMN (neHoreHepaTop/neHoobpaszoBaTerb,
CTBOSbI BO3AYLUHO-NEHHBIE, COEAMHUTENbHANA apmaTypa).

MpyMeHeHVe AaHHOTO METOAA MbINENoAaBNEHNSA NPUBOAMT K 0Dpa3oBaHunio 3arpss-
HEHHbIX CTOYHbIX BOA, KOTOpble TPebyroT ouncTku. JaHHbI HEAOCTaTOK OrpaHNYMBaeT BO3-
MOXHOCTb MPUMEHEHUS AAHHOW TEXHOMOT.
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MNbineynaesnuBaHue

B yronbHbIX WaxTax NPMMEHSIOT crneaytowme cnocobbl NblneynaenmBaHns:

- OTCOC 3anbINEHHOro BO3Ayxa OT MecTa nbineobpasoBaHus, 0TBOA 1 BeiGpoc ero 6e3
OYUCTKM BAANM OT paboumx MecT;

- OTCOC 3anblfIEHHOro BO3AyXa W3-Noj YKPbITUA MCTOYHMKOB NbineobpasosBaHus ¢ no-
cnegyoLLel OYUCTKOW ero B creymarbHbIX YCTPOMCTBaxX U OTCOC 3arblfeHHOro BO3ayxa Bbi-
COKOMPON3BOAUTENbHBIMW YCTAHOBKEMM C OYUCTKOW Ero B CreLmarnbHbIX kamepax.

Cyxoe nbineynasnueaHue npu GypeHun ocyLlecTenseTcs AByMs cnocofamum: oTcachl-
BaHWEM NbliNW W3-N0A Konnaka, NnoTHO MpUNeratowero K rpyan 3abos, nnm otcacbiBaHWEM
MblnK no kaHany 6ypa. OTcackiBaeMbll BO3LyX AOIDKEH OYULLATLCS OT MbIAW B CheumarbHbIX
dunbTpax. MNpUMeHeHne Cyxoro MbineynaenmeaHns Havbonee LenecoodpasHo npu GypeHnn
B TEX MecTax, rie UMeeTCs HEAOCTaTOK BOAbI, U B YCIOBUSAX BEYHON MEp3noThl.

OTtcoc 3anbineHHoro BO3gyxa B OYMCTHOM 3aboe OCYLLUECTBMSHOT MepeaBWKHON,
BCTPOEHHON B komMBaliH MbineynaenmBatoLLlen yCTaHOBKOW U YCTaHOBKOW, pacrofioXeHHOW Ha
BEHTUNSALUMOHHOM LUTpeke. B kayecTBe nbineoTaenvrenbHbIX YCTAHOBOK UCMONb3YHOT yCTa-
HOBKM pasnn4YHOro npuHumna gencreus (cm. 2.2.7.1.5).

[nsa npepoTepalleHnst MocTynneHus Nbinu B 3abon npu paboTte nepdoparTopos 1 ca-
MOXOLHbIX BYpPOBbIX YCTAaHOBOK MCMOMb3YHTCA CUCTEMbI MbINEMAacnoynaenmMeaHns, addex-
TMBHOCTb KOTOpPbLIX gocTturaeT 90 % n 6onee [46].

'mapo3sabolika

Ansa nbinenoaaeneHns nNpu B3pbiBE LUMYPOB MOXET OCYLLECTBMATLCA BHYTPEHHSSA W
BHELUHSA rugposabonika wnypos. Ans BHyTpeHHeN 3ab0MKu UCMONb3YHOTCH MAPONATPOHLI,
KOTOpble BCTaBMAKTCH BHYTPb WNypa, a ANSA BHeLWHel 3aboliku B 3a60e pa3seLumBaroTcs
XINOPBUHUIIOBbLIE MELLKM C BOAOW. B3pbiBHasi BONHA pa3pbIBaeT rmaponarpoH U XIMOPBUHUIO-
Bble MELLKM U AWUCNEePrMpyeT BOAY A0 aspo30ried, CNoCOOCTBYOWMX OCEKAEHWUIO MbIMU U3
BO3AyXa.

Meponpusatus, npegynpexpaaiowme o6pasoBaHue Nbuv Npu 6ypoB3pbIBHbIX
paborax, 6ypeHuM WNypoB U CKBAXWUH

Insa npepynpexaeHus obpasosBaHue Mbinv npn 6ypoBspbiBHLIX paboTax npumeHsieTcs
npeABapuUTENbHOE yBNaXHEHWe nnacta yrna B maccuee. pu pabote Bpy©oBON MalLWHbI
Uy 0T6OMHBIX MOJIOTKOB MCMOMb3YHTCA CUCTEMbI OPOLLEHWS.

[nsa nbinenopaeneHys Npu B3pbiBaHUM LUNYPOB NPUMEHSIIOT PAf CPEACTB, K KOTOPbIM
OTHOCATCS:: OBMbIBaHWE CcTeH 3a6o0si BOAOW ANA NPeaynpeXAeHUs B3METbIBaHUS OCEBLLEN
MbIN BCNEACTBYE AEWCTBUS B3PLIBHOW BOSHbI, MPUMEHEHWE BHYTPEHHEN U BHELUHEN rapo-
3abownkn.

[na npepoTepalleHus NocTynneHus neinu B 3abol npu pabote nepdoparTopos n ca-
MOXOAHbIX BYpPOBbIX YCTAHOBOK UCMOb3YIOT CUCTEMBI MbINIEMACNOYNABMUBAHUS.

Meponpusatus, npegynpexaatowme o6pasoBaHue NbUv Npu Norpyske n
TPaHCMNOPTUPOBKE FOPHOM Nopoabl

Mpwn ybopke ropHoO Macchbl MPUMEHSIIOT YBNaXKHEHNE B30OPBaHHOW Macchbl, a npu pabo-
Te NOrpy304HbIX CPefCcTB — opoLueHme. MNpu CkpenepHOM AOCTaBKe roOPHOM Macehl, Hapsay
rnofaqen CBeXero Bo3fgyxa K MecTy MalUMHUCTa CkpenepHor nebeaku, 4yTo npeaoTepallaet
pacnpocTpaHeHne Ml B 30HY AbixaHus paboumx, UCNOnb3yoT aBTOMAaTU3VpPOBaHHYO Cu-
CTEMy OpOLLEHMS.

Bopbby € Mbinblo Npu Neperpyske ropHON Macckl Ha OMNpokMAax 1 4pobneHun ee ocy-
LLECTBNSIOT C NMOMOLLBI0 OPOLLEHNUS U MbieoTcoca. Jns aTUX Lenen coopyxaroT cneuuans-
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HYI0 CUCTEMY MbINIEOTCOCA, a AN OUYMCTKM OTCacbiBAEMOro BO3fyxa OT MbifM Yalle BCero uc-
Nonb3yHoT 3NEKTPO- U MaTepyaTble PUNbTPbI, KOTOPbIE MOHTUPYIOT B CreLuanbHbIX KamMmepax.
TkaHeBble PUNbLTPbI CPaBHUTENBHO BLICTPO 3aCOPSAIOTCSH, BO3paCTaeT UX a3p0aMHaMnUYecKoe
COMPOTUBIIEHME, YTO MPUBOAUT K MOBLILLEHMIO pacxoda 3Heprum. MoaTomy anekTpodunbTpbI
npeanoutuTensHee. CTeneHb OUMNCTKN BO3AyXa OT MNblnn Npy 3Tom gocturaet 98 % — 99 %.

[na nogaeneHns nbinu, oBpasyoLlencs B MecTax neperpysku yris, 1UCrnonb3yrTcs
yCTPOWCTBa NPOTUBOMBLINIEBOrO KOXyXa B MECTax nepechina yris ¢ NOMOLLbIO KOHYCHbIX OpO-
cuTenen. Hebonblume neperpy3oyHble NyHKTbI MEPEKPLIBAOTCA crneLmansHbIM1U MaTepyaTbl-
MU Yexnamu.

O6opypoBaHue

MpupoaooxpaHHoe obopyaoBaHMe, MCnonb3yemoe ANsi NpefoTBpalleHns 3arpssHe-
HUSI OKpyXKatoLero sosgyxa (cM. Tabnuuy 9), npeacrtasneHo B Gonbllen CTeneHn nblneno-
LaBnsAOWLMMY yCTaHOBKaMK (CTauMoHapHble OpOoCUTESbHbIE, pacnbiNUTerNbHbIE, OPOCUTENb-
HO-BEHTUNSALMOHHBIE YCTaHOBKW, BOASIHbIE OPOCUTENW, BOAOBO3AYLLUHbIE KEKTOPLI, NEHO06-
pasosaTtenm).

2.1.8.2 OumncTKa CTOUHbLIX BOA,

2.1.8.2.1 O6wme nonoxexus °

WUcnonb3oBaHue npupoaooxpaHHoOro obopyaoBaHWs ANA  OYMCTKA CTOMYHbIX BOA,
(cm. Tabnmuy 9) HanpaeBneHo Ha AOCTWKEHUE COOTBETCTBUSI KadeCTBEHHbIX MoKasaTenen
CTOYHBIX BOJ YCTAHOBMNEHHbIM NPEAENbHO AONYCTUMbIM KoHUeHTpaumsM (MAK) sarpasHsio-
LLMX BELLECTB.

CaHnlluH 2.1.5.980-00 (nyHKT 2.1.5) [47] pernameHTUpyeT CaHWUTapHylO OXpaHy BOA-
Hblx 06bEKTOB, ycTaHaBnMBaeT TpeboBaHWA Kk OXpaHe NOBEPXHOCTHbIX Bog. OTaensHO, npu-
kazoM MuHcenbxo3a Poccun ot 13.12.2016 Ne 552, yctaHosneHbl MNAK ana Boabl BOAHbLIX
06BLEKTOB, UMEIOLLUNX pbIGOX03aicTBEHHOE 3HadYeHKe. Kpome Toro, MAK ans 6ydepHon 30HbI
03. balikan ycraHoBneHbl npukasoMm MuHnpupoabl Poccun ot 05.03.2010 Ne 63. Takum 06-
pa3oMm, CTOuUHblE BOAbI, yXxoasLme ¢ yrnefobbisatolyx NnpeanpusTii, 4oMmKHbI ObiTb ounLLe-
Hbl 1O COCTOSIHUSI, PErnameHTUPOBAHHOrO AaHHbIMW AOKYMeHTamu. Takke npu Hanuyum
YTBEPXKAEHHBIX B YCTAHOBIIEHHOM MOPsAAKEe HOPMaTUBOB AOMYCTUMOrO BO3JEUCTBUA Ha BOA-
Hble 06BLEKTBI (JONYCTUMOrO COBOKYMHOIO BO3AENCTBUS BCEX NCTOYHUKOB, PACNONOXEHHbIX B
npepenax pedHoro 6acceriHa unm ero 4actu, Ha BoAHbIN O6BLEKT UK €ro YacTb) B COOTBET-
CTBUM C ruaporpadpuyeckum n/vnn BoAOX03SNCTBEHHBIM PaioHMPOBaHNEM B Liensax noaaep-
XaHWSA MOBEPXHOCTHBLIX M MOA3EMHbIX BOA B COCTOSIHWW, COOTBETCTBYHOLWEM TpeGoBaHuAM
3aKoHOAaTeNbCTBa, OHU NPUHMMALOTCS K yYeTy Npy onpeaeneHun Tpebosanun [48].

Boay, nosepriytocs o4nCTKe, HEO6Xx0aMMO cOpacbiBaTh Yepes BOAOOTBOAHbIE KaHa-
Nbl B BGRvkanwmin BOAOTOK UMW B MHOE MECTO, UCKNIoYaloLee BO3MOXHOCTb ee obparTHoro
NPOHWKHOBEHMS B BblpaboTkn 1 3abonayveanve npunerarowmx Tepputopuii. Mecrto cbpoca
CTOYHbIX BOJ OMNPEefEensaeTcs B PeLIEeHNM Ha NpefoCcTaBneHne BogHOro obbexTa B Mosb3osa-
HWe, BblAABAEMOro B COOTBETCTBMM C nocrtaHosnenuem [Npasutenscrea PO ot 30.12.2006
Ne 844 «O nopsake NOATOTOBKM U MPUHATUA PELLEHV O NPeaoCTaBNeHnM BOAHOroO obbekTa

® NaHHbIM NYHKT sIBRsSieTCs oBLWMM Ans nogpasgenoe «[obbiMa nog3emMHbIM Croco-
Bomy, «[Jobblua oTKpbITbIM criocobom» 1 «OBoralleHre yrnsy.
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B nosfib3oBaHue». B cootBeTcTBUM CO cTaTbeit 21 BogHoro kogekca Pocculickoin deaepauum
oT 03.06.2006 Ne 74-®3 BofHbIN OOBEKT MPEefOoCTaBNsETCA B NOMb30BaHWe Ha OCHOBaHWUM
PELUEHUS UCTMONHUTENbHBLIX OPraHoB rOCYAapPCTBEHHOW BAacT O NPefOoCTaBEHNN BOLHbIX
OBBEKTOB B NOMb30BaHVE.

Mpukazom MuHnpuypoabl Poccum ot 21.01.2013 Ne 20 yTeepxaeH AAMUHUCTPATUBHbIN
pernameHT ®efepanbHOro areHTCTBa BOAHBIX PECYpPCOB MO MPefoCTaBneHuio rocyaap-
CTBEHHOW yCnyri No NpPesocTaBneHnio npasa Nofb30BaHUs BOAHbIMU 0OBbEKTaMK Ha OCHO-
BaHWN peLleHVs O MpefocTaBneHMn BOAHbIX OObLEKTOBR B nonb3oBaHve. B pelueHusix Ha
npegocTaeneHne BoAHOTO 06bekTa B MOSb30BaHWE COAEPKUTCS MHGOpMaumMa O MecTe
cbpoca CToYHbIX BOA M onpeaenseTcs 06bem BOAbI, pa3peLleHHbIv k copocy.

O6beM 3arps3HAOLMX BELWECTB B CTOYHBLIX BOAAX OTPaXKAETCS B paspeLleHun Ha
cOpocC 3arpsi3HAOLLUX BELLECTB, BblgaHHbIA Ha OCHOBaHUM HOPMaTUBOB AOMYCTUMbIX COpO-
COB 3arpsi3HsAOLLMX BELLECTB 1 MUKPOOPraHM3MOB B BOAHblE 0ObekTbl. YkasaHHble HopMmaTu-
Bbl yTBEPXKAatoTCsH PefepanbHbIM areHTCTBOM BOAHLIX PECYPCOB MO cornacoBaHuio ¢ deae-
panbHon cny6oi No rmapoMEeTEopPOorMn U MOHUTOPUWHIY OKpYXaroLen cpenbl, Pepepanb-
HOW cnyx©6oi No Haa3opy B cdepe 3almThl NpaB notTpebutenen 1 Gnarononyyms Yenoseka,
degepanbHbIM areHTCTBOM MO pbibonoseTsy 1 PefepanbHon cnyxGor No Haa3opy B cdepe
NPUPOLOMNONL30BaHMNS.

dopMUPOBAHNE CTOYHBIX BOA OCYLLECTBISIETCS MPaKTUYECKM Ha BCEX aTanax TEXHO-
norMyeckoro npolecca AoObluM pas3pesoB M waxT. CTOYHble BOAbI MOXHO Pasfenutb Mo
NMPOVCXOXKAEHWUIO Ha CreayoLLme rpynmbl.

1. lWaxTHble U kapbepHble Boabl (6ornee 90 % macchl cTouHbIX Bog). OHM coaepxat
B3BELUEHHbIE BELLECTBa (HEOPraHWYeCKyHo Mbiflb) OT NMPOBEAEHWS OypOB3pbIBHBIX, BCKPbILL-
HbIX 1 A0BbIYHBIX PaboT; HeTENPOAYKTLI OT pasnuea Macern, TOMnNMBa, aMyNbCUN; HUTPUTBI
W HUTpaTbl, 06pa3sytoLmecs npu B3pbIBaHUM B3pbIBYaTbIX BELLECTB; xene3o, obpasytolieecs
B pe3ynbTaTe OKUCMEHUSI MUpUTa (3a4acTyro BCTPEYAeTCs BO BMELLAOWMX NOpojax), me-
TannMYeckux KOHCTPYKLMIA 1 vacTen obopygosaHus. bonbwon obbem atoro Tvna sog 06b-
ACHAETCH MX (POPMMPOBAHMEM 33 CYET MOBEPXHOCTHOrO, MPYHTOBOIO M MOA3EMHOMO CTOKa.
Mpn 8TOM Nog LaxTamMn 1 paspesamn popMmUpYHOTCH AENpPeCCUOHHbIE BOPOHKWN, B KOTOpPbIE
cobuparoTcs Noa3eMHble U MOBEPXHOCTHbLIE BOALI C BONbLLON TEPPUTOPUM.

2. Xo3flicTBeHHO-ObITOBbIe BOoAbl. OHM 06pasytoTcs Ha GaHHO-NpaqYeyHbIX KOMOU-
HaTax U B agMUHUCTPATUBHO-ObITOBLIX 34aHMsX. OTW BOAbI, B YMCrE NpPOYEro, cogepxar
OCTaTKN MbIMbHBIX LWEeNoYHbIX Bog. Mpy HanM4umM BO3MOXHOCTY Takue BoAbl NepeparoTcs Ha
OYNCTKY ropoaCKUM/MOCENKOBLIM KOMMYHaIbHBIM Criyxbam.

3. TexHonornyeckne (NPou3BOACTBEHHbIe) BoAbl. OHM 0Opa3syloTcs B mnpouecce
paboTbl oboratutensHon gabpuku. Kak mpaBuno, 3T BOAbl OYMLLAIOTCA U MOBTOPHO WC-
nonb3ylTCsi B TEXHOMOMMYecKoM npouecce. Hampumep, Ha HekoTopbix oBoratutensHbIX
habpukax peannaoBaHbl NPOEKTbI PEKOHCTPYKLMK, NpedycMaTpuBatoLLmMe 3aMblkaHne BOAHO-
LUMaMOoBbIX CXxeM. JTO MO3BOMSAET He cOpackiBaTb CMECb BOAbI W YrofibHOW Mbinn (Wnam) B
MPYAbI-OTCTOMHMKM, & C UCMOMb30BaHNeM OUNLTP-NPECCOB 3anyckaTk ee B NOBTOPHLIN LK.

4. MoBepxHOCTHbIE (NMUBHEBbIE) BOAbIL. Ha npesnpuaTnsx yronbHOM MPOMBILLNEH-
HOCTW OHW OObIYHO OTBOAATCA BMECTE C KapbepHbIMW, LUAXTHLIMU U MPOU3BOACTBEHHLIMU
BOAaMU Ha 0bLLME OUMCTHBIE COOPYXEHUS.

YacTb CTOYHBIX BO4 MOXeT ObiTb BO3BpaLleHa B TexHonornyeckuii npoyecc. OpHako
BEPHYTb B TEXHOMOMMYECKMA NPOLECC yAaeTCs NUb HebonbLUyo AOMI0 CTOYHBIX BOA (A0
10 %), bopmumpytoLLmxcs Ha yrnegobbiBarolmx npeanpusatusax. Takum obpasom, Tpebyetcs
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BO3BEAEHMNE OUYNCTHBLIX COOPY>KEHUA. YCMOBHO MOXHO BbIAENUTE CNEAYHLLME METOABI OUNCT-
K1 BOAbI:

- MEXaHN4ecKasn o4ncTka (NpesBapuTensLHOE OTCTanBaHne, OCBETIIEHME);

- Bronormvyeckas OUNCTKa;

- BasoBas U3MKO-XMMUYECKas ouncTka (dnotaums, aspaums, XMMUYECKOe OCaxae-
HYe, unbTpaums, copbums);

- TOHKas PUINKO-XMMNYECKasA 04NCTKa (MOHHBIM 0OMEH, MemBpaHHbIe MeToabI);

- obessapaxmBaHe CTOYHbIX BOA nepej cOpocom B BOAHBIA OOLEKT (XIOPUPOBaHMe,
Y®-06paboTka, 030HMPOBaHME).

MeTogab! OYMCTKM CTOYHBIX BOA MPUMEHSIIOTCA B PasfnyHbIX COYETaHMAX B 3aBUCUMO-
CTW OT Ka4yecTBa BOAbI, NOAABAEMON HA OYMCTKY. KpoMme TOro, Ha CxeMbl OYUCTHBIX COOPYXKe-
HUI BIMSIOT S3KOHOMWUYECKOE COCTOSHME NPeinpuaTuiA, TpeboBaHMA KOHTPOMUPYIOLLMX opra-
HOB M MUCTOpUYeckue dakTopbl. PelleHne 0 BO3MOXHOCTU peanusauym Toro UnmM MHoro cro-
coba OUNCTKM WM X KOMOVMHaLWIA onpefenseTcs MHAVBMAYaNbHO B K&KAOM KOHKPETHOM
cnyvae.

2.1.8.2.2 MeToabl 0uMcTkM Boabi

MexaHuuyeckas ouncrtka

YpaneHue KpynHoro mycopa

B cxemMax O4MCTKM XO3ANCTBEHHO-ObITOBBIX BOA MOrYT MUCMOMb30BaTbCA MPU HEOOXO-
LVMMOCTN MEpONPUATUS ANS 3aAepXKaHUs KPYNHOro Mycopa OPraHU4eckoro U MMHepanesHoOro
NPOUCXOXKAEHWS. B pamkax 3ThUx MeponpusiTuin 0BbIMHO NpUMeHsIIoTCs peweTtkn. OHu ycTa-
HaBMMBAKOTCH Cpasy BCreq 3a NPUEMHON Kamepor OYUCTHBIX COOpyXeHun. LLinpuHy nposo-
POB PELLETOK NEpes, OHUCTHLIMU COOPYKEHUSIMU NPUHUMAKOT 06bIMHO He Bonee 16—20 mm.

PeweTkn noppasfensitotca Ha HEMNOABWXHbIE, NOABWKHLIE U COBMELLEHHbLIE C pO-
Bunkamu (pelueTku-apobunkn). bonee Wpokoe NPMMEHEHNE NMEIOT HENOABWXHbBIE peLleT-
k1. HenoaswkHasa peluetka npeactaBnseT cobon MeTannuyeckylo pamy, BHYTPU KOTOPOW
YCTaHOBIEH psig naparnnenbHbiX CTEPXKHEN, NOCTaBNEHHbLIX HA MyTW ABUXEHUSA CTOYHbIX BOA.

OuucTKa peLeToK OT 3aAepXaHHbIX UMK OTOPOCOB NMPOM3BOAUTCH MEXaHWU3MPOBAaH-
HbIM cnocoGoM. MexaHn3npoBaHHas O4YMCTKa PELLETOK NPOM3BOAMTCA ABUXYLLUMMUCS rpad-
NAaMK, NPMBOAVMMbBIMU B ABWKEHUE OT 3nekTpoasuratens. lNpeasaputenbHaa peareHTHas
o6paboTka BoAbl He NpeaycMaTpuBaeTCs.

CHsiTble C peLueTok oTOpOChl NogalTcs B ApoOUNKy, N3MernbYeHHyro maccy o6e3so-
XKMBAOT M HaNPaBnsloT Ha AanbHenwee obeasapaxveaHue Unu yTUAN3aumio Apyrou opra-
HM3aumn. PelueHne 0 BO3MOXHOCTU peanusaumm Toro Unmn MHoro cnocoba ocaxaeHnsa onpe-
LENSETCA MHAMBMAYAIbHO B K&KAOM KOHKPETHOM Crnyyae.

MNpepBaputenbHOe oTCTauBaHue

MNpeaBapuTensHoe oTCTanBaHve obecneunsBaeT ocaxaeHWe Haubornee KpyrHbIX Ya-
CTWL|, B3BELUEHHbIX BELLECTB, NPUBHOCUMbIX NPEANPUATUAMU YroNbHON NPOMBILLNEHHOCTU B
npoLecce x03anCcTBEHHOW aAesiTenbHocTU. MpeaBapuTensHoe oTCTaMBaHMe OCYLLIECTBINAETCA
B LUaxTHbIX BogocOopHMKax (Mpy nogsemMHon aobbive) n aymndax (npy oTKpeITon fobbde).

9 NanHbit NyHKT sBnseTcs obuwM Ans noapasaencs «obbiia NOA3EMHbIM CMOCO-
60oM», «[JobBbiva oTKPbITEIM cnocobom» 1 «OBoralleHne yrns».
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[JaHHble ycTpolicTBa SBMSKTCS YacTbto CUCTEMbI BOAOOTNIMBA M CBOEW MMaBHOW (OyHKLIMEN
WUMEIOT HakonneHne Boabl Ans obecnedeHns cTabunbHoOM paboTbl HACOCHBLIX CTaHLUMNA.

OcBetneHue

OcBeeTneHne BoAbl NpeanonaraeT yAaneHue HepacTBOPUMLIX NMPUMECceR, rnaBHbIM
o6pazom B3BeLLEHHbIX. CambIM pacnpoCcTpaHeHHbIM crnocobom OCBETNEHNSA BOAb! ABMNSETCA
BespeareHTHOE OoTCTanBaHNe — OCaXAEHUE NOA AeNCTBUEM CUMbl TSHKECTU, MOCKOMbKY 3TOT
METO[ SBMSETCH HaMEHEee 3HEProEMKUM.

Mpouecc oceeTneHns BoAbl MOXET ObITb YCKOPEH 3a CYET MpUMMEeHeHUs dnoTaumm,
koarynsiuum (peareHTHoe ocaxaeHue) u ounbtTpauum. Jns peareHTHOro ocaxneHus MoryT
NMPUMEHSITLCS Takme OOLLEepacnpoCTPaHEHHbIE KOarynsHTbl, Kak OKCUXNOPWUE antoMUHUS,
cynbaT antoMuHUs, a Takke Takne ProKyNsHTLI, Kak MonMakpunamma v ap.

Mpy4bl-OTCTOMHUKN  SBNSIOTCA  Havbonee pacnpoCTpaHeHHbIM COOPYXXEHWEM Ans
ocBeTNeHUs BoAbl. VX MOXHO yCcTpauBaTb B 3aMKHYTbIX KOTMOBaHaX UMy B OBparax u norax
(nyTemM nx neperopaxusanma gamdamu). Mo pexmnmy paboTbl pasnuyatoT Npyabl-OTCTONHUKA
NepuoandecKoro LencTBusA (Takke KOHTakTHble, OydepHble, NPyAbl-HAKONUTENM) U Henpe-
PbIBHOTO AEWCTBUSI (TakkKe MpOTOYHble). Ha mpakTuke OoWMcTKa CTOYHbIX BOA OcaxaeHue
B3BELLUEHHbIX BELLECTB NPON3BOAMTCS Yallie BCEro B NPOTOYHbIX NPYAax-OTCTOMHUKAX, @ KOH-
TaKTHbIE MPYAbI-OTCTOMHUKN NPUMEHSIHOT ANt 06paboTkm HeBonbLMX 06BEMOB CTOYHbLIX BOA,.

[nsa noebIlWeHWs 3HEKTUBHOCTA OCBETIIEHVS B NPYAaxX-OTCTOMHUKAX MOTyT npume-
HSITbCS UCKYCCTBEHHbIE (ounbTpytoLime Maccuebl (MPM) 13 kpynHOOGNOMOYHbLIX MaTepuarnos
NN NeCYaHO-TPaBUAHON CMECMK.

YpaneHne ocagka 13 npyaoB-OTCTOMHMKOB (LUNAaM) MOXET OCYLLECTBASATBCA MEexaHu-
3MpoBaHHbIM cnocoBoM. [aHHbIM 0Cafok noaBepraeTcs 06e3BOXUBAHMIO, NOCNE YEro MOXeT
ObITb MCNONBL30BaH Kak Nnpucagka K pSAOBOMY Yr0 UNK NepeaaH Ha yTUnnsaumio crneLuanm-
3MpoBaHHbIM OpraHu3aumamM. B yacTHOCTH, OCyLUeHHbIN nepepaboTaHHbIi 0Caf0K U3 NpyAoB-
OTCTOMHMKOB MOXET NPUMEHSITLCS B KAYECTBE CENbCKOXO03SINCTBEHHOIO yao6peHus.

B pepkux criyyasix Ansi OCBETNEHWUS CTOYHbLIX BOA NMPEANPUSTUA YroNbHOW NPOMBILL-
TNIEHHOCTU MOTYT MPUMEHSITbCSI OTCTOMHUKN (OObIMHO 3TO YCTPOWCTBO MPUMEHSIETCA Ha ro-
POACKMX/MOCENKOBbIX KOMMYHArbHBIX OYUCTHBIX COOpYXXeHUsix). OTCTOMHWK NpepacTaBnseT
cobO UCKYCCTBEHHLIN pe3epByap, NpeaHasHA4YeHHbIN NS OCBETNEeHNs Boabl. TpaanunoH-
HbIMW ANS1 OTPACNN SBMNSIOTCA FOPU3OHTanNbHbIE OTCTOMHUKY, NpeacTasnawwme cobon nps-
MOYIOSibHbIV B MiaHe pe3epByap, pasfeneHHbI Ha HECKOMbKO OTAENEHWUN, UX NPUMEHSIOT
HEe3aBNCUMO OT YPOBHSI MPYHTOBbLIX BOZ MPU MPOMYCKHOM CMOCOBHOCTU OYMCTHBIX COOpYXe-
HUA cebiwe 15-20 TbiC. M3/CyTKVI. OCHOBHbIMU MPEUMYLLIECTBAMN FTOPUSOHTASbHBIX OTCTON-
HWKOB SIBRSILOTCA Manasi rnybuHa n xopowmnin apekT o4ncTkU. K nx HegoctaTkaMm OTHOCUTCS
HeoBxoAMMOCTb MPUMEHEHUs1 BorbLIero uYnicna nNpynoB-OTCTOMHUKOB BCMEACTBME OrpaHu-
YeHHOW WnpKHbl. Kpome Toro, orpaHMYeHHOCTb NMPUMEHeHUA 3Toro metoga obycnaenueaeT-
csl TeppuUTopuanbHLIMU OCODEHHOCTSIMM PETVIOHOB PACNONOXEHUS NPEANPUATUN, BbIPaXKEH-
HbiM B aeduvuute 3eMerbHbIX Y4YacTkoB, HeoOXO0AMMbIX ANA pa3MelleHVMs npyaos-
OTCTOMHUKOB.

OTCTOWHMKA MOTYT OCHALLATECA TOHKOCIIOMHBIMM MOAYNAMW, NPeagHasHavYeHHbIMU ANs
OTAEeneHnsi TOHKOAMUCNEPCHBIX NPUMECEN.

Takke B peakux Criyvasix MOryT MPUMEHSITbCS OCBETMUTENM CO B3BELLEHHbIM CNOEM
ocagka (0BblMHO 3TO YCTPOWCTBO MPUMEHSIETCS] HA rOPOACKUX/MOCENKOBLIX KOMMYHaIbHbIX
OUYUCTHBIX COOPYKEHWSX). Takme OCBETNMTENN COBMELLAIT PYHKLMN NO OCBETIEHWUIO, Koary-
naumm v dunbTpauum ctouHbix Bog. Oceetnutenu paboTaloT cnegytowwmm obpasom: Boaa
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MOABOAMTCS B OCBET/IUTENb CHU3Y M paBHOMEPHO pacnpeaensieTcsa no ero nnowaan. 3arem
OHa MPOXOAWUT Yepes B3BELLEHHbIA CNOW Ocafka, OCBETNSETCA U NO AblpYaToMy NOTKY UIv
Tpybe, pacrnonaraemMon Ha HEeKOTOPOM PacCTOSHUM Haf NOBEPXHOCTHIO B3BELLEHHOrO Cros,
0TBOAMUTCS Ha PUNLTPLI [49].

YcTpocTBa MeXaHW4ecko OYMCTKM MOryT 6biTb 06opyaoBaHbl [OMNOMHUTENBHLIMA
aneMeHTamu, TakUMK Kak:

- YCTPOWCTBA AR CHWKEHWUST KOHLEHTpauun HedptenpoaykToB (HedTenoByLlky, GOHO-
Bbie 3arpaxaeHus 1%, GoHoBbIe UMLTPBI (CM. pasaen «JoouncTkan);

- aspaumoHHbIe YCTPONCTBA ANS CHUXKEHWS CoAepXaHWs eneaa;

- yCTponCTBa BMONOrM4YecKon OUNCTKM (BrooKMCNUTENbHBIE KaHasbl, 3eMnsHbIe Unb-
Tpbl).

PeLueHne 0 BO3MOXHOCTW peanunsaLum Toro Unm nHoro cnocota ocBeTNeHns onpege-
NSAETCH UHAMBMAYANBHO B K&XAOM KOHKPETHOM Cryyae.

OcBeTrneHne ¢ npegBapuTenbHbIM OTcTamBaHnem u NOM moxeT obecneuvBartb
O4MCTKY BOAbI OT B3BELUEHHbIX BELECTB B agnanasoHe ot 50 % a0 >99 % (no AaHHbIM aHKET).
OPDEKTUBHOCTE TEXHONOMMM OCBETNEHWSA OrpaHNYMBaETCA TMAPAaBITMYECKON KPYMHOCTBIO
B3BELUEHHbIX BELLECTB.

Buonoruyeckas ouncrtka

Bvonormyeckass O4MCTKA MOXET WCMONb30BATLCH ANSi OYUCTKA  XO3AWCTBEHHO-
ObITOBbLIX CTOYHbIX BOA OT BELLECTB OPraHN4Yeckoro NpoVCXOXAEHUS (B3BELLEHHBIX U KOMMo-
WIOHbIX NPUMECEN, aMMOHUS, HATPUTOB, HUTPaToB, docdaTos, dpeHona). O6bIYHO OHa Npu-
MEeHsieTCs Ha npeanpuaTuax npu cootHoweHun BIK/XIK 6onee 0,35, pH = 6-8, Temnepa-
Type Boabl 15 °C — 37 °C v KoHUeHTpauum rpyboamcnepcHbix npumecer o 150—2000 mr/n.
O6beMbl X035MCTBEHHO-ObITOBLIX BOA Ha MPEANPUSTUAX YrONbHOW OTPacnn CPaBHUTENBHO
HEBENVKM, NMO3TOMY OHU OObLIYHO NepefaroTca AMNS OYMCTKU Ha FOPOACKUE UMW NOCENKOBbIE
KOMMYHasbHbIE OYUCTHbIE COOPYXEHWS, a NPU HEBO3MOXHOCTN Nepefadn O4YULATCA Ha
KOMMAKTHBIX OYMCTHBIX COOPY>KEHMSIX.

Buronoruyeckyto 0UMCTKY B €CTECTBEHHBIX YCINOBUSIX (ANA OYUCTKU CPaBHUTENLHO He-
©0onbLIOro KonmMyecTBa CTOYHbIX BOA, a Takke ANs UX AOOYMCTKM) NPeanpUaTUa OCyLLecTB-
NS0T B OKUCIUTENBHBIX KaHanax, rae passyMBaloTCs MMKpOOpraHuW3Mbl, y4acTeylolme B ca-
MOOYULLEHUN NMPUPOAHBIX BOAOEMOB. BUONOrMYeckyto O4MCTKY CTOMHbIX BOA B UCKYCCTBEH-
HbIX YCMOBUSAX NPEAnpUATUA OCYLLIECTBAAIOT Ha BMONMOrMYECKMX OUUCTHBIX COOPYXEHUSX,
BKntovaroLmx B cedbsa [50]:

- MECKONOBKM, B KOTOPbIX OCYLLECTBNSETCA OC@KAEHWE MENKMX 4acTuyek noj Aewn-
CTBUEM CUIbI TSDKECTY;

- BUOUNBTPLI, a3pOTEHKW, OKCUTEHKWU, BUopeakTopbl — HaKoNUTENbHbIE UK Unb-
TPyIOLIME YCTPOWCTBA, MCMONb3yOWMe KOMOHWU MUKPOOPraHW3moB, nepepabarbisarowne
OpraHN4eckne CoeMHEHMS.

Mpun HeobxoaumocTn rNyGokoro yaaneHus G1oreHHbIX coeauHeHnn asota H6oNbWNH-
CTBO NPEeAnpUATUA MPUMEHSIOT NPOoLEecChbl PUBNKO-XUMUYECKOA OYUCTKU: HUTPUdUKaLUIO
(okncneHne aMMOHUIAHOTO a30Ta A0 HUTPUTOB U HUTPATOB) U AeHUTPUdUKALMIO (BOCCTAHOB-
TNeHne OKUCNEHHbIX (OOPM a30Ta HUTPUTOB W HATPATOB A0 ra3oobpasHoro asora).

19 HedhTenoByLkn 1 GOHOBLIE 3arpaXAEHUs MPUMEHSIIOTCS NWLLIL NPV BbICOKUX KOH-
LieHTpaumsax HedhTENPOAYKTOB B CTOYHBLIX BOAAX.
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[na otaenenvs oT Boabl M3OLITOYHON GMoMacchl, o6pasyrolleics B npoueccax Guo-
NOTMYECKON OYNCTKM, BOMBLUMHCTBO NMPEANPUATUIA UCTIONb3YIOT BTOPUYHbIE OTCTOMHWKA UMK
VNOOTAENUTENN, BXOASALLME B COCTaB BUMOMOrMYECKNX COOPYXEHNIA BMECTe ¢ BrodunnsTpamm
N a3poTeHKamu.

Buonoruyeckas ounctka cnocobHa obecneuntb yaaneHve Gonee 90 % Bcex okucnsa-
E€MbIX OpraHN4Yeckux 3arpsasHeHun, cogepxalimxca B soge [51].

BasoBas pusnko-xummyeckas oumcTka

dnorauus

ProTaunio NPUMEHSIKOT AN yLaneHusa 13 ctodHbIX Bog [50]:

- B3BELUEHHbIX YacTuL;

- HEPaCTBOPUMBIX AMCMEPrMPOBaHHBLIX MPUMECEN, KOTOPbIE CaMOMPOMU3BOJILHO MM0XO
OTCTanBaloTCH (Hanpumep, smMynbrMpoBaHHbIX HEPTENPOAYKTOB);

- psifa pacTBOPEHHbIX BELLECTE (B TOM Y/CNE NOBEPXHOCTHO-aKTUBHbIX BELLECTR).

Ha drnoTaymoHHbIX ycTaHoBKax MpoMCXOAUT OTAEeNeHve TBepAon dasbl OT KWUAKOW,
4yeMy CrnocoBCTBYHOT NpeaBapuTenbHas peareHTHas o6paboTka KoarynsHTOM n roKynsiH-
TOM 1 06pasoBaHMNe My3bIPLKOB BO3AYXa, KOTOPLIE, MPUKPENNSACh K TBEPALIM YacTuLam, Bbi-
3bIBAKOT WX BCMIbITUE. Takum 06pasom, Ha NoBEPXHOCTM BoAbl 06pa3syeTcs Tak HasblBaeMblIi
dnoTownam, KOTopbIN yaanseTca ckpebKoBbIM MexaHn3MoM. KpyrHele n Tsxkenble YacTmupbl
BbINAJaT B OC3A0K HA KOHMYECKOM fHE (PnOTALMOHHON YCTaHOBKW, OTKYAA OTBOASATCH B
LLNamMoCBOpHUIK.

[ns donotaumm o6bIMHO MPUMEHSOTCA cneunarnbHble PnoTauMoHHbIe MalWHbI (ro-
TOMAaLUWHBI, PNOTaTopPbl), A5 YCKOPEHWUA NpoLecca M NoBbIEeHNS 3 dEKTUBHOCTU Ocaxe-
HUS TOHKOAMCNEPCHBIX YacTuL U 3MYnbIMPOBaHHBIX MPUMECen nepes dnotaumen B Boay
AO3MPYHOTCA KoarynsaHTbl, OrokynaHTbl WKW ocaguTenu Metannos (HanpuMmep, U3BecTKO-
BOE MOIOKO).

PnoTaumoHHbIe YCTPOMCTBA 3a4acTyto COBMELLatoTCsi ¢ PUNbTPALMOHHBIMA YCTPOM-
cTBamn n obvekTamn YP-o6e33zapaxmBanms (Tak HasbiBaemMasi onotodunsTpaums).

Aspauusa

Aspaums Boabl NPUMEHSIETCA AN yAaneHus U3 BoAbl MOHOB xkerne3aa. [laHHbI cnocob
OCHOB&H Ha HaCbILWEHUN 3arpasHEHHbIX BOA kucropofoM. Mpu pocTe KOHLEHTpaLumu KUCHo-
poja B BOJE MOHbI XXenesa OKUCNSATCH U NepexoanT B HepacTBopumyto dopmy. Cdopmu-
pOBaHHbIE B MPOLIECCE OKUCINEHUA OKCUABI XKernesa ocakaaloTcs Ha punbTpax, nocne 4Yero
MOryT ObITb yaaneHsl. Ans oboraweHnss Bogbl KACIOPOAOM MCMOSb3YHT MpaBUTaLMOHHbIE
asparopbl (BOAOCNUBLI C NEpenagom No BbICOTE), XKeKTOpbl (6e3HanopHan aspaunst Boabl)
UM KOMMpPECCcopkl (HarnopHas aspauus).

XuMuuyeckoe ocaxaeHue

[nsa pecTpykuun opraHmYeckux seLlecTs ¢ npespalleHem nx B CO, n H,O moryT ne-
Nonb30BaTbCA OKUCIUTENBbHBIE METOABI, BKNIOYAIOLLME OKMUCIIEHNE aKTUBHBLIM XJTOPOM (Mvno-
XINOPUTOM HaTpusi). OTOT MeTod cnocobCeTeyeT Takke npeaoTepalwieHnto GruoobpacraHus
PUNLTPOB..

[Hoouncrka (punbTpaums, copbuus)

Ana poounctkn BoAbl OOLIMHO WCNOMB3YKOTCSH creuMansHbie  UNbTPaALMOHHbIE
ycTpoucTea. Pexxe Ana STOro MoryT NpUMEHSITbCS BTOPUYHBLIE OTCTOMHWMKMA WM NPYAKWA O4M-
LLIEHHOW BOABI, KOTOPbIE XapaKTepHbl AN FOPOACKMX/MOCENKOBbIX KOMMYHaIbHbIX OYMCTHBIX
COOPYXEHWUN.
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dUNbTPALMOHHbIE YCTPOWCTBA Lienecoobpa3Ho NpUMeHsTb:

- ANA yAaneHus B3BELUEHHbIX BELLUECTB MPW HU3KMX KOHLUEHTpauusx (Hwke 70—
100 mr/n);

- KaK [OMOMHUTENbHBIN SMEMEHT OYUCTKN MOXET MPUMEHATBLCA NOCNe OCBETIIEHWS,
dnoTaumm, GUONOrMYECcKon OYUCTKU UIMN APYIMX METOAOB OYNCTKY;

- ANA yAaneHus psaa 3arpsAsHsioLLMX BELWECTB (B TOM YnCne HedTenpoayKToB, xene-
3a, MapraHLua, aMMOHKSA) 3a CHYET copbummn — peakuny 3arpasHAOLWLMX BELWECTB CO Creum-
anbHbIM peareHToMm.

[N OUYNCTKM CTOYHBIX BOA OObIMHO MPUMEHSIOTCS 3acbinHble PUNLTPbI (PUNLTPLI C
3epPHUCTON 3arpy3koi). B kauecTBe 3epHUCTBIX 3arpy30K HECKONbKO NPEANPUATUA NCNOMb3y-
0T MECOK, KEPaM3UT, rPaBU, ropenble NopoAbl, aHTPaUWT, a Takke X cMecn ¢ copbeHTamm
(antomocunukaTamy, LEONUTOM, akTUBMPOBaHHBIM yrnem U T. 4.). MenkosepHucTbie durs-
TPbI UCMOMbL3YIOT YacTuLbl ¢ pasmepamun okono 0,3—1,2 MM, 4To oBecneumBaeT pUnbTPaLmMo
YyacTuy, ¢ paaMepom Bbille 80 MKM.

[NA CHWKEHUSI KOHLEHTPaLMn HehTENPOAYKTOB Ha PSAE MPEANPUSTUN YroNbHOW OT-
pacnu npuMeHsoT GoHoBble (KnbTPbl. OHWM NpeacTaBnAlT cobol BOLONPOHMLAEMbIE KOH-
TEeWHepbl, 3anofiHeHHbIE MHEPTHBIMU MaTepuanamy (ApeBecHsIe Onunku U T. A.), agcopbu-
PYIOLMMA Ha CBOK MOBEPXHOCTL YacTulpl HedTenponyktoB. CTeneHb OYMCTKU OT HedTe-
NMPOAYKTOB MOCNEe OCBETNEHNSI U NMPUMEHEHUS PUNBTPOB MOXET COCTaBnATb A0 >99 % (no
AaHHbIM aHKeT).

Ha psine npeanpusaTUii, OYMCTHBIE COOPYXEHWS KOTOPbIX 0BOPY[OBaHbl B nocneaHee
LecATuneTve, npesycMoTpeHa pereHepauusi MaTepmnanos, UCNOMb30BaHHbLIX B Ka4eCTBE 3a-
rpy3ok. OT ahpeKTMBHON pereHepaumn uUnbTPoBanbHbIX 3arpy3oK 3aBUCUT 3EKTUB-
HOCTb W MPOAOITKUTENBHOCTL MCMONb30BaHWA 3arpy3kn. Ocafok OT OYNCTKM MOoABepraercs
06e3B0XMBaHUIO, MOCIE Yero MoXeT ObITb MCNONb30BaH Kak npucaaka K psafoBoMy Yo Unn
nepeaaH Ha yTunM3aumio cneumanmavpoBaHHbIM OpraHM3aLmsm.

Ha paccMoTpeHHbIX NpeanpusTusax uneTpbl paboTarT Npy Nojave Ha HUX CTOYHbIX
BOJ KaK noj AaBrieHneM, Tak u 6e3 Hero. B nepeom cnyyae OHM MMEIOT repPMETUYHBIA KOp-
nyc. Ocobyto porib B KOHCTPYKUMU DUNbTpa UrpaeT ApeHaxkHasi CUcTeMa, Yepes KOTOpYHo OT-
BOAUTCSH OUMLLEHHas B hunbTpe BoAa N NPOU3BOASATCA NPOMbIBKU (pereHepaums) [50].

B cnyyae npvmMeHeHusi unbTpaumn Kak OCHOBHOMO 3MEMEHTAa OYUCTKU ANst yCKope-
HUSI npouecca U MNoBbileHUs 3PEKTUBHOCTU OCaXAEHUS TOHKOAWUCMEPCHBIX YacTuy W
3MYNbMMPOBaHHLIX NpUMecel nepea unbTpaumen B BOAY AO3VPYIOTCSH pacTBOPbI KoarynsH-
TOB 1 conokynsHToB. Ans npegoTtepalleHns Guonormyeckoro obpactaHns hbunbTpoB B BOAY
nepea HAMW J03NPYETCA TMMOXIIOPUT HATPUS.

ToHkasa pu3nko-xuMmuueckas ouncTka

Ons yaanenns 60nblUMHCTBa pacTBOPEHHbIX BewecTB (06ecconmBanns) Boabl Heob-
XOAUMO NMPUMEHSTL YCTAHOBKM TOHKOW O4nCTKM Boabl. Hambonee pacnpocTpaHeHHbIMU crio-
cobamu obecconveanHus SBNSIKOTCS:

- NOHHbIA 0OMeH;

- MemBpaHHble TEXHOMorMM (B TOM YKcrne ynsTpadunbTpaumsa n obpartHbiin ocMoc).

TexHonornss MOHHOro obmeHa OCHOBaHa Ha WCMOSIb30BaHWM WOHWTOB — BELLECTB,
cnocobHbIX 0OMEHMBAaTL CBOM MOHbI Ha MOHbI U3 OKPYXKatoWwero nx pactesopa. Ons ouncTku
BOAbI OObIYHO MPUMEHSIFOTCH CUHTETUYECKME OpraHNYeckne CMonbl.

83



NTC 37-2017

Mem6paHHble MeToAbl OCHOBaHbI Ha UCMOSb30BaHUM MOMYNPOHULIBEMbIX MemMbpaH ¢
MansiM pasmepom nop. MembpaHHble MeToabl OUYMCTKM BOAbI KNACCUPULMPYIOTCA NoO pas-
mMepam nop MmembpaH B TakoW NocneoBaTeNsHOCTY:

- MukpoduneTpaums (0,1—1,0 Mkm);

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

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

- o6paTHbI OCMOC (pasmep nop MemopaHbl OKosno 1 Hm).

CpenHnin ypoBeHb 3afepXKMBaHUS PacTBOPEHHbIX BeLLecTB 0B6paTHOOCMOTUYECKUMUN
membBpaHamu gocturaet 97 % — 99 % [52].

Mpo4yre mMeToabl, B TOM YACHe BOCCTAHOBIEHUE, HEMTpanu3aums, agcopbums, Tepmu-
YECKUI, SNeKTPUYECKMEe METOAbI (3NeKTPOAMANN3), MPUMEHSOTCA pexe NOHOOBMEHHBLIX UK
MemBpaHHbIX TEXHOMNOMUIA.

O6LWK1M HeLOCTaTKOM TEXHOMOMIA TOHKON OYNCTKN BOAbI SABNSAOTCA TpeboBaHMA K 1c-
XOAHOMY Ka4yecCTBy BOfAbl, BbICOKAs CTOMMOCTb WX BHELPEHMWS Ha OUMCTHBIX COOPYKEHUSX,
CYLLIECTBEHHbIE SKCMIyaTaumMOHHbIE 3aTpaThl, BbI3BaHHbIE MPUMEHEHMEM KUCIIOT U LLENOYEn
ANA TEXHOMNOMMYECKMX MPOMBIBOK, a Takke HeOBXOAUMOCTb MPUBMEYEHUS BbICOKOKBaANUGU-
LUmposaHHoro obcnyxusaroero nepcoHana. Kpome Toro, peanvsaums aTux MeTofoB BO3-
MOXHa TOMBLKO Nocne peanuaaumm 6a3oBOro MeToa O4YNCTKU, @ B PSIAE CIly4YaeB C NpUMEHe-
HVEM 3MEMEHTOB (PUNKO-XUMUHECKON OUMCTKM.

[aHHbIn HepocTaTok ABMAETCA OCOOEHHO 3HaYUMMbIM ANsi NPEANPUSITUA YroNbHOW
NPOMBILLNIEHHOCTH, TAEe 06bEeMBbI CTOYHBIX BOJ ABMSAKTCA BECbMAa 3HAYUTENBHBIMU (LECATKM U
COTHU M31Y).

Ob6e33apaxuBaHue

Obe3s3apaxuvBaHne BoAbl NPUMEHSETCA Kak 3aKMoUYUTENbHBIN 3Tan OYMCTKN CTOYHbIX
BoA. OHO MOXET OCYLLECTBNATLCH HECKONBKMMUK criocobamu:

- XNOPUPOBaHMEM,

- yNbTpadroneToBbIM U3nyveHem (YO);

- O30HMPOBaHMEM.

XnopupoBaHue

Ons obes3apaxvBaHMsg CTOUHOW BOAbl XMOPMPOBAHMEM WCMONb3YIOT rasoobpasHbin
X10op, MNOXNOPUT HaTPUS W APYrMe NpoM3BOAHbIE Xriopa, Nnoj AEWUCTBUEM KOTOPbIX BakTe-
puK, HaxoasLmecs B CTOYHOW BOAE, NOornbaloT B pesyrbTare OKUCIIEHWUS! BELLECTB, BXOAS-
LWMX B COCTaB NpOTONa3mbl KNeTok. [a3000pasHbii XNop MOXET NPOM3BOAUTLCA Kak U3
KWOKOro xnopa, Tak 1 35IEKTPOSIM3OM pacTBopa XJopHbIX conen. MNpu BBeaeHun rasoobpas-
Horo xnopa B obpabaTtbiBaemyo BOAY AOMKHbLI ObiTb OBGecrneyeHbl XOpoLlee CMeLLMBaHue
€ro ¢ BOJOW 1 JocTaTouHas NpoAOIKUTENBHOCTL (He MeHee 30 MUH) ero KOHTaKTa C BOAOW.
YcTaHoBKka AnA XNOpupoBaHUs rasoobpasHbiM XNOPOM UMEET XIJI0pPaTOpHYHO, CMECUTENb,
KOHTaKTHble pesepByapbl. B xmopaTtopHOM npovaBoguTcs XropHasi Bofa, KOTopasi 3arem
CMELLMBAETCsl C OYULLAEMON BOAON. HeraTvBHbIM CBOMCTBOM XNOpPUPOBaHUA siBnsieTcsa 06-
pasoBaHme XNopOpraHNYeCKNX COeAUHEHWI N XIOPaMUHOB.

Y®-o6paboTka

MpumMeHeHre Y®-uanyyeHua aenaetca 6espeareHTHbIM cnocobom obessapaxmnsaHns
Bogbl. YP-0bpaboTka TpebyeT B ABa pasa MeHbLUE KanUTaNoOBNOXEHUIA U B NATb pa3 MeHb-
LUe 3KCrryaTaumoHHbIX 3aTpaT Mo CPaBHEHMIO C 030HMpoBaHueM [50].

Obpabotky Boabl YP-usnyyeHnem npoBoasiT B KOHLE npoLuecca BOgOOYUCTKU, nepen
WCMONb30BaHWEM UMK OTBEAEHNEM B BOAHbIN 06bekT. lMepen cOpocomM B BOAHLIN OOBbEKT
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npounssoauTcs obes3apaxmBaHue yrnbTpaguoneToBbiM UsnydyeHueM (ycraHoeka Tuna «Jla-
3ypb-M250» vnu ee aHanorn).

CornacHo METOANYECKMM YKa3aHUAM NO CaHUTaPHO-3NWAEMUONOMMYECKOMY HaA30py
3a obessapaxvBaHMEM CTOYHbIX BOA Y®P-usnyyeHMEM CTaHAAPTHbIA YpPOBEHb MHAKTUBALMM
MMUKPOOPraHN3MOB MpY NCMNOSb30BaHUN JaHHOW TexHonorum coctaenseT 99,9 %.

O3oHupoBaHue

O30HMpOBaHME BOABI TaKKe MO3BONSET usbexaTb HeraTvBHbIX 3PdEKTOB Xnopupo-
BaHWA (COXpaHeHWe COefVHEHUIN Xnopa B BOAE, ANS YAANEHWA KOTOPOro NMPUMEHSIKOTCS [0-
nonHuTensHele unbTpbl). O30H, B OTNKYKME OT xnopa, BbICTpO pa3naraeTtcsa B Boge ¢ obpa-
3oBaHuemM monekyn kucnopoga O, Kpome Toro, o3oHupoBaHue cnocobeTByeT yaaneHuo 13
BOAbI MOHOB >xenes3a U MapraHua. Npon3BoaCcTBO 030HA ANSI OUUCTKM OCYLLECTBNSETCS Ha
cneupmanbHbIX yCTaHOBKax — 03oHaTopax. [Ans BBefeHUA 030Ha B BoAy npuMeHsoT 6apbo-
TaXHble YCTaHOBKMW.

Wcnonb3oBaHWe 030HUMPOBaHWS OrPaHWYEHO BLICOKUM YPOBHEM 3HepronoTpebneHus
(Tpebyetca okono 30 kBT Ha nonydeHne 1 kr 030Ha), a Takke HeobxoaMMOCTBHO MojLLena-
YMBaHWA 1 NogKucneHus Boael. lNocnegHe mepbl HEOBXOANMBI, MOCKOMBKY 3PMDEKTUBHOCTL
OYNCTKM CTOYHBIX BOZ METOAOM O30HUPOBAHUS 3aBUCUT, B YACHE NPOYeEro, oT BenuymHbl pH
ounwaemon Boabl. [nA yCKOpeHus npouecca MHALMMPOBAHNA LienecoobpasHo npoBoauUTb
OKMCNEHME B LLeNoYHou cpeae [53].

2.1.8.2.3 CxeMbl OUYUCTKU CTOYUYHBLIX BOA

Mpn pobbive yrns nogsemMHbiM cnocobom 0BpasyroTCs Cneayrowme BUAbl CTOYHbIX
BOA:

- LIaxTHbIE BOABI;

- XO35INCTBEHHO-ObITOBbIE BOAbI,

- NIMBHEBbIE BOAbI.

BriGop cnocoGa 04MCTKM 3aBUCKT OT BMAOB W KOHLEHTPALMK 3arpsasHUTENen, npyveHe-
CeHHbIX B CTOYHbIE BOAbI B paMKax AeATENbHOCTU NpeanpusaTtus, Tpebosanun notpebutenen
K Ka4yecTBy BOAbl U TpeboBaHW Ha cOpoc B BOAHbLIN 06bekT. QuneHHas Boga YacTUYHO Uc-
nonb3yeTcs AN TEXHONOMMYECKMX HYXA NpeanpusTust (Ha NoA3EMHOE OPOLLEHNE 1 NOXapOo-
TYLUEHWE LIaxT), HEUCMNOMNb3OBAHHAA OTBOAUTCSA B BOAHbIE 00bekTbl. [lononHUTENbHbLIM No-
kasatenem apdheKTUBHOCTU (AN OTAENbHBIX NPEANPUSTAN), A€ STO NO3BOMAET UCNONb3Y-
emasi TeXHOOrusi, SIBMSIETCS NCNONb30BaHNE YaCcTU OUYULLIEHHOW BOAbI ANSA TEXHONOMMYECKUX
HYXXA NPeanpUsTUS, C OTBOAOM OCTaBLLENCA YacTy Ha cOpoc B BOAHLIA OO BLEKT.

CxeMbl OYUCTKU WaXTHbIX BOA,

Ona o4MCTKM WaxTHbIX BOJA, Kak MpaBumo, WCMONb3yeTCA MexXaHn4yeckas ovucTka
CTOYHBIX BOA Ha y4acTKax NoA3eMHbIX FOpHbIX paboT (LaxTbl), OCHOBaHHasA Ha MCNOMNb3oBa-
HUM CreAYIOLWMX COOPYKEHWUIA:

1) WwaxTHble BOAOCOOPHMKM AN NPEABAPUTENBHOMO OTCTanBaHNS BOAbI;

2) NpyAbI-OTCTOMHMKM (M anbTEPHATUBHBIE COOPYKEHUS NS OCBETNEHUSA).

B cnyyae HeoGX0AUMOCTM MpPYAbI-OTCTOMHWUKMA (MNW anbTePHaTUBHbLIE COOPYXEHUA)
MOryT ObITb JOMOMHEHbI CNEAYIOLLIMMIN COOPYXEHUAMM:

- yCcTpoucTBa (HedTenoByLLKM, BOHOBbIE 3arpaxaeHns, OOHOBbIE (PUNLTPLI) ANA CHU-
KEHNA KOHUEHTpaumMn HedTenpoayKToB (B CryYae BbICOKOW 3arpA3HEHHOCTU CTOYHbIX BOJ
HedTeEnpoayKTamum);
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- NCKYCCTBEHHble (DUMbTPYIOLLME MacCCUBbI U3 KPYMHOMPAKLMOHHOIO MaTtepuana unu
Nec4yaHo-rPaBUAHOM CMeCH;

- aspaumMoHHbIe YCTaHoBKM (B Criyyae Korfja B pesynbtare UCMonb3yemMon npeanpus-
TMEM TexHonorum B Bogy nonagaet 6onbLUoe KONMYECTBO Xeneaa),

- BuookMcnUTenbHbIE KaHanbl.

Bonee cnoxHbiM BapuaHTOM O4YUCTKM LLAXTHBLIX BOA ABMSAETCS CXema, Npu KOTOPOW
LWaxTHble BOAblI MNOCME OTCTOMHWKOB MOCTYMNaltoT Ha HACOCHO-UMNLTPOBAnNbHYO CTaHLMIO C
o6es3apaxuBatommn yctaHoekamu. [JaHHas cxema obecneuneaeTt 6onee rnybokoe yaane-
HVWe psifa 3arpsasHAWMX BELLECTB, HO Takke sienaeTcsa bonee poporocroswen. MNoatomy
OHa MPUMEHSIETCA Ha NPEANPUSATUSIX, B KOTOPbIX aCCUMUNUPYOLLAsa CNOCOBHOCTL BOAHbIX
06BEKTOB MCYEpnbIBaeTCH NPEANPUSTUSIMMI, PacroNOKEHHBIMM BhILLE U HKE MO TEYEHUIO, B
TeX Criyyasx, ecfiv 3TO Mo3BONSIET 3KOHOMUKA MPEATNPUSTUAN UMM UMEKOTCS [OMNONHUTENBHBLIE
Mepbl rocyjapCTBEHHON NOAAEPXKKU.

B pamkax gaHHOWM CXeMbl MOCIE YCTPOUCTB AN OCBETNEHUSA MOTYT NPUMEHSTLCS Crie-
LYIOLLME METOLbI OYUCTKN:

1) peareHTHas dpnoTaums,

2) pooumncTtka (kak npaBuro, Ha COPOLIMOHHBIX 3acbINHbIX UnbTpax);

3) o6es3apaxuBaHue (kak NpaBuno, ¢ NpUMeHeHnemM Y®-obpaboTkn).

WcnonHeHne OYUCTHBIX COOPYXXEHUA MOXET ObITb CTALMOHAPHBLIM (B 34aHUX) UNK ne-
peaewxHbIM (B KOHTeHepax). MNpu npoussoautensHocTn 6onee 50—100 M1y uenecoobpas-
HO BO3BOAUTL OYUCTHBLIE COOPYXEHUS B 3aHUN.

CxeMbl OYUCTKN XO3AMCTBEHHO-ObLITOBBLIX BOJ,

CocTaB X035IMCTBEHHO-ObITOBLIX CTOYHLIX BOA MpWU A0ObIME YISl CXOXK CO CTOYHLIMU
BOAAMW, MPUHMMAEMbIMW B LEHTPanM30BaHHble CUCTEMbl BOAOOTBEAEHMSA HaCeneHHbIX
nyHkToB (LICB). B aTol CBA3W, kak npasuno, npeaycmaTtpueaeTcs BbirpebHas sima c nepeaa-
Yel X03ANCTBEHHO-ObITOBBIX CTOKOB B cuctemy LICB. B oTaenbHbIx pernoHax, pacronoxeH-
HbIX Ha 3HaYMTENBHOM YAAMNEHUN OT KPYMHbIX HACeNEeHHbIX MYHKTOB, LienecoobpasHo npeay-
cMaTpuBaTh CTPOUTENLCTBO NOKaMNbHbIX OYUCTHBIX COOPYKEHMWI, BKMIOYAIOLNX CUCTEMbI Me-
XaHW4eCKOW 1 BUONOrMYeCKOM OUNCTKU (CM. BbILLe).

[na o4MCTKN NPUMEHSAETCS psja crneumanbHbIX KOMMNEKCHbIX YCTaHOBOK (B YACTHOCTH,
«BAT-10», «BoToK-R60», «3k0-P» nT. 1). AN O4YNCTKM XO3SINCTBEHHO-ObITOBBIX CTOYHbIX
BOJ B MEPCreKTMBe MOryT NPUMEHSTLCA MeMBpaHHble BropeakTophbl, NO3BONAOLME COKpa-
TUTb NrowWab, 3aHATY0 OTCTOMHUKaMW.

Cxema OYMCTKW NIMBHEBbIX BOJ,

JInBHeBble CTOYHBIE BOALI, Kak NpaBuno, nocne cbopa B AOXKAENPUEMHUKaX BbIBO3AT-
CA B CYLLECTBYHOLLME OTCTOMHUKN LLIAXTHbLIX BOA,.

2.1.8.3 YTnusauusa oTxonoB Npou3BoacTBa

YTunusaumsi oTXo4oB MPOU3BOACTBE, (POPMUPYIOLLMXCA B mpouecce AobbiMn yrns
noA3eMHbIM crnocobom (BMELLaoLLIMX 1 MYCTbIX NOPOS), OCYLLECTBMNASTCS C NMOMOLLBIO TEX Xe
TEXHOMOMMI, YTO U YTUMM3aLmMsa OTXOLOB MPOU3BOACTBa, (DOPMUPYIOLLIMXCS B NpoLecce A0-
OblYn Yrna OTKPbITEIM CNOCOBOM (CM. 2.2.7.3).
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2.2 lo6bi1vya OTKPLITLIM CNOCOGOM

Ha pucyHke 5 npueegeHa ban cxema TEXHONOrM4YeCckoro npouecca npu 4odbide yrns
OTKPbLITbIM CNOCODOM.
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4,1. CknagvpoBaHue yrns

4.2. OTrpy3ska yrns

7.1. NpepoTBpalleHne 3arpa3HeHnss aTMOCEpPHOro Bo3gyxa 1
7.2. OuncTKa CTOYHbIX BO/, 1
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Ta6nuya 10 — OcHoBHblE 3Tanbl A0ObLIYW YINA OTKPBITLIM CMOCOGOM

Ne

BxogHOW NOTOK

3tan npoyecca
(nognpovecc)

BbIXxogHOW NOTOK

OcHOBHOE TEXHOMOrMYeckoe
obopygoBaHne

Ammccum

Y4acTok yronsHoro
MECTOPOXAEHUS,
B3pbIBYaTHIE BELLE-
cTBa, MOTOPHOE TOM-
TIMBO, 3MEKTPO3HEpP-
s

MoaroToBka ropHbIX
nopoa K BblieMke

opHas macca ¢ Tpe-
ByemMbIM cpefHe-
B3BELLEHHbIM pasme-
POM KyCKa, CTOMYHblE
BOAbI

Bynbaosepsl, 6ypoBble
CTaHKW, BakyyMHble MaLlu-
Hbl, NEpPefBKHbIE HACOCHbIE
YCTaHOBKM, CMECUTENBHO-
3apsigHble MaluVHbIl, 3a60-
€4YHble MaLlUWHbI, CUCTEMBI
LeToHaLun, HaBeCHbIE pPbiX-
JIUTENN Ha TPAKTOPHOM LLAc-
cn, BynbaosepHo-
pbIXnUTENbHbIE arperaTsbl,
rMapoMOHUTOPGI, kabenene-
pPeaBWKYNK

BbI6poChI (OCHOBHOW Mpo-
Liecc): Mbinb HeopraHudye-
cKas, yrnepoga okcug, asota
OVNOKCKA, a3oTa oKcua, cepbl
LVOKCUL, CepoBOSOPOA
Bbi6pochkl (Bcnomorartens-
HbI Npouecc — paboTa
OBC): yrnepoga okcna, aso-
Ta guokecua, cepbl Auokena,
caxxa, KepoCWH, a3oTa OKCuA,
COpochbI: B3BELLEHHbIE BE-
LeCTBAa, HATPATbI, Xeneso,
HUTPUTBI, bTOPUALI, HE(TE-
npoayKTbl.

OTXx0AbI: BCKPbILLHbLIE NOPO-
Abl, NTOM YEPHBIX METANIOB,
NOKPLILLKN OTpaboTaHHbIe,
TBEpAblE KOMMYHarnbHbIE OT-
x0Abl, oTpaboTaHHbIe Macna
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lpodomxeHue mabnuyps! 10

Ne BxoaHoI noTok

Oran npouecca
(noanpouecc)

BbIxogHOW NOTOK

OcCHOBHOE TexHoMnorn4yeckoe
obopynoBaHne

Smmceum

YyacTok yronbHoro
MECTOPOXAEHUS,
B3pbIBYaTHIE BELLE-
CTBa, MOTOPHOE TOrM-
IIMBO, 3NeKTPOo3Hep-
s

1.1

BypoB3pbiBHbIE pa-
00ThblI

lopHas macca ¢ Tpe-
GyembIM cpefHe-
B3BELUEHHbIM pa3Me-
POM Kycka, CTOYHbIE
BOAbI

Bynbao3epsl, bypoBble
CTaHKW, BakyyMHbI€ MaLlu-
Hbl, NEPeABWKHbIE HACOCHbIE
YCTaHOBKW, CMECUTENBbHO-
3apsgHble MawwnHbl, 3a60-
€UHbIE MaLUMHbI, CUCTEMbI
AeToHaumw, kabenenepe-
JBUKYNK

BbI6pochkl (0OCHOBHOM Npo-
LieCc): Mbinb HEOPraHnye-
ckasi, yrnepoga okcuf, asota
JAMVOKCKA, a3oTa OKCUA, cepebl
JAVOKCU, CepoBOAOPOS,
Bbi6pochl (Bcnomorarenb-
HbIA Npouecc — paboTa
OBC): yrnepona okcua, aso-
Ta AuoKcug, cepbl ANOKCUA,
caxa, KepOCUH, a3oTa OKCua,.
C6pochbl: B3BELLEHHbIE Be-
LecTBa, HATPaThI, Keneso,
HUTPUTELI, PTOPUALI, HedTe-
NPOAYKTbI.

OTXxoAbI: BCKPbILIHbLIE NOPO-
Abl, NOM YePHbIX MeTannoB,
MOKPbILWKN OTpaboTaHHbIe,
TBEPAbIE KOMMYHarbHbIE OT-
x0apl, oTpaboTaHHbIe Macna
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lpodomxkeHue mabnuypl 10

Ne BxoaHou noTok

Oran npouecca
(noanpouecc)

BbIxoaHOW NOTOK

OcHOBHOE TEXHONOrMYEeCcKoe
obopyaoBaHue

Smmnccun

Y4yacToK yronsHoro
MECTOPOXAEHUSA, MO-
TOPHOE TOMMMBO

1.2

MexaHunyeckoe pbix-
neHve

opHasa macca ¢ Tpe-
ByemMbIM cpefiHe-
B3BELUEHHbIM pa3me-
POM KyCKa, CTOYHbIE
BOAbI

HaBecHble pbixnuTenu Ha
TPaKTOpHOM Luaccy, Bynbao-
3ePHO-pbIXNUTENbHbIE arpe-
rarbl

BbI6pochI (0CHOBHOW MPO-
Liecc): Mbislb HEOpraHuye-
ckas

BbI6pochlI (BCcriomoratenb-
HbIA Npouecc — paboTa
OBC): yrnepoga okcug, aso-
Ta AuoKcug, cepbl ANOKCUA,
caxa, KepOCWH, a3oTa OKCUA,.
COpochbl: B3BELIEHHbIE BE-
LecTBa, HATPaTbI, )Keneso,
HUTpUTLI, pTOPUABI, HEeTE-
NPOAYKTHI.

OTX0AbI: BCKPLILLHBLIE NOPO-
Abl, NOM YEePHbIX METannoB,
MOKPbILKK oTpaboTaHHbIe,
TBepAble KOMMYHarnbHbIe OT-
XOAbl, 0TpaboTaHHble Macna
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lNpodomxerHue mabnuup! 10

Ne BxoaHol NoTok

Otan npouecca
(nognpouecc)

BbIxoAgHOW NOTOK

QOcHoBHOE TexHoMornyeckoe
obopygoBaHue

Smunccum

YyacTok yronbHoro
1.3 MECTOPOXAEHNSA, MO-
TOPHOE TONNMBO

Mppaenuyeckoe
paspyLueHne

PaspyLeHHas rop-
Haa mMacca, CTOYHbIe
BOAbI

TMAPOMOHUTOPSI

BbI6pochl (OCHOBHOM Mpo-
Liecc): Mblflb HEOpraHuye-
ckasi

BbIbpochkl (BcnomoraTternbs-
HbI NpoLecc — paboTa
[BC): yrnepoaa okcug, aso-
Ta Auokeua, cepbl AUOKCHA,
caxa, KEepOoCUH, a30Ta OKCUA,.
CO6pochbl: B3BELLUEHHbIE BE-
LecTBa, HUTpaThbl, Xeneso,
HUTPUTBI, PTOPUALI, HEPTE-
NPOAYKTHI.

OTXx0AbI: BCKPbILLHLIE MOPO-
Abl, JIOM YEPHbIX METanNmNoB.,
TBEPAbIE KOMMYHarnbHbIE OT-
xoAbl, oTpaboTaHHble Macna
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lpodomxeHue mabnuubl 10

Ne BxofHOI NoToOK

Oran npouecca
(noanpovjecc)

BbIxoaHOWM NOTOK

OcHoBHOE TexHOMNorn4eckoe
obopyaosaHue

Smnccun

['opHasa macca ¢ Tpe-
OyeMbIM cpepHe-
B3BELLUEHHbLIM pa3Mme-
poMm Kycka

BblemouHo-
norpy3oyHble paboTbl
(akckasaums)

Yronb, Norpy>KeHHbIN
B TPAHCMOPTHOE
CpeacTeo

OkckaBaTopb! (0OfHOKOBLLIO-
Bbl€ ¥ MHOIOKOBLLIOBbIE), NO-
rpy3uvkn, ynbao3epbl,
CKpenepbl U 3eMNePONHO-
TPaHCMNOPTHbLIE MALLUWHBI

BbI16poChbI (OCHOBHOM Npo-
Lecc): Nbinb HeopraHu4ve-
ckas

BbI6pochl (BCnomorarens-
HbI Npouecc — paboTa
OBC): yrnepona okcua, aso-
Ta AWOoKCUg, cepbl ANOKCUA,
caxa, KepOCWH, a3oTa OKCuA,
COpocChbl: B3BELLEHHbIE Be-
LLeCTBa, HATPaTbI, Xeneso,
HUTPpUTBI, PTOPUAbI, HEdTE-
NpoAYKTbI.

OTxoAbl: BCKPbILLHbLIE MOPO-
Abl, YronbHas Mernoyb, JIoM
YePHbIX METANIOB, NOKPbILL-
Kv oTpaboTaHHble, TBEpAble
KOMMYyHarnbHbl€ OTX0Abl, OT-
paboTaHHble Macna

[opHas macca ¢ Tpe-
ByeMbIM cpepHe-

B3BeLLUeHHbIM pa3me-
pOM Kycka, MOTOpHOe

21

TONAMBO

OkckaBauma 0fHO-
KOBLLIOBBIMW 3KCKa-
BaTopamu

Yronb, NOrpy>keHHbIN
B TpaHCrnopTHOe
cpeacrTeo

OLHOKOBLLOBbIE 3KCKaBaTo-
pbl

To xe
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lpodomxeHue mabnuybi 10

Ne BxoaHOW NOTOK

Otan npouecca
(noanpouecc)

BbixogHol noTok

OcHoBHOE TexHonormyeckoe
obopyaoBaHue

Smumccun

[opHasa macca ¢ Tpe-
ByembIM cpefHe-
B3BELUEHHbIM pa3me-
POM KyCka, MOTOPHOE
TONNMBO

22

JKckasaumst MHoro-
KOBLLOBBIMW 3KCKa-
BaTopamu

Yronb, NorpyxeHHsbIi
B TPaHCrnopTHoe
CpeacTso

MHOroKkoBLLOBbIE 3KCKaBaTO-
pbl (POTOPHBIE 1 LenHble)

BbI6GpochkI (0OCHOBHOWM Mpo-
Liecc); Mbinb HeopraHuye-
ckas

BbIGpochkl (BcnomoraTens-
HbIA Npouecc — paboTa
OBC): yrnepoaa okcmg, aso-
Ta AMOoKCUE, cepbl ANOKCUA,
caxa, KepOCVH, a30Ta OKCUA,.
CO6pocChbl: B3BELWEHHbIE Be-
LLIeCTBA, HUTPaTbI, XXEeneso,
HUTPUTLI, PTOPUALI, HedTe-
NpoayKTbl.

OTxoAbI: BCKPbILLHbLIE NOPO-
Abl, NTOM YEPHBIX METANSOB,
TBEPAbIE KOMMYHAIbHbIE OT-
xoAbl, oTpaboTaHHbIe Macna

L102—L¢ 21U
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lpodomxenue mabnuybi 10

Ne BxogHOW NoTOK

Oran npouecca
(nognpouecc)

BbIxogHOW NOTOK

OcHOBHOE TEXHOMNOrNYECKoe
obopyaosaHue

ammceum

["opHas macca ¢ Tpe-
ByeMbIM cpefHe-
B3BELUEHHbIM pasme-
pOM Kycka, MOTOPHOe
TONMBO

23

OKckaBauus Npoymn-
MW BUAAMUN TEXHWKM

Yronb, NOrpy>KeHHbIA
B TPAHCMOPTHOE
CpeacTeo

Morpyauwku, Bynba03epsbi,
cKpenepbl U 3eMIeponHo-
TPaHCMNOPTHbIE MaLLUMHbI

BbI6pOoChkI (OCHOBHOWM Mpo-
Liecc): MNbifb HeopraHuye-
cKkas

BbIGpochkI (BcnomoraTenb-
HbI Npouecc — paboTa
OBC): yrnepoaa okcua, aso-
Ta AVOKCUE, cepbl AUOKCUA,
caxa, KepoCVH, a3oTa oKcua,.
C6pochbl: B3BELLEHHbIE BE-
LeCTBa, HATpaTbI, Xeneso,
HUTPpUTBI, bTOPUABI, HEdTE-
NPOAYKTHI.

OTXxoAbI: BCKPbILLHbLIE MOPO-
Abl, NTOM YepHbIX METaNIOB,
NOKPBILLKN OTPaboTaHHbIe,
TBEPAbIE KOMMYHAIbHBIE OT-
xoAbl, oTpaboTaHHbIe Macna

L102—.L€ 21U
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lpodomxerue mabnuuybi 10

Otan npouecca

OcHOBHOE TexHonorn4yeckoe

Ne BxoaHou noTok BbixogHow noTok Smuccun
(nognpotjecc) obopyaoBaHue

BbI6pocbkl (OCHOBHOM MpO-
Lecc): Nbinb HeopraHnye-

KapbepHble camocBarnbl, ckas

rpenaepsbl, ckpenepsbl, Weo-

perasp peneps, Ly Bbi6pochl (BCnomorarens-

. HepasbpacbiBaowme mawm- N
Yronb, NOrpyXeHHbIN HbI Npouecc — paboTa
TpaHcnopTMpoBKa Hbl, 6ynbao3epbl, NOKOMOTU-

B TPaHCMopTHOE

3 CpeacTso, Au3enb-
HO€e TONNWNBO, 3NEK-
TPO3Heprma

ropHou Maccel (ne-
pemMeLLeHne kapbep-
HbIX FPYy30B)

ToBapHbIv yronb (Ha
cknage npeanpus-
™A)

Bbl, NONyBaroHbl, LWnano-
I'IO,£|,606'-IHbIe N PEMOHTHbIE
MaLLWHbI, KpaHbl Ha Xenes-
HOAOPOXHOM XOAY, KOHBEW-
€pbl, CKUMbl, KAHaTHbIE J0PO-
i, kabenenepeaBKYMK

OBC): yrnepona okcua, aso-
Ta ANOKCUA, Cepbl ANOKCUA,

caxa, KepOCHH, a3oTa oKcua,

OTxopbl: NIOM YEPHbIX Me-
Tannos, NOKPbILLKM oTpato-
TaHHble, TBEPALIE KOMMY-
HarnbHbIE OTX0AbI, OTpabo-
TaHHble Macna

Yronb, NOrpy>eHHbIA
3.1 B camocBarnsbl, gu-
3enbHOe TOMNNMBO

MNepeBo3ka kapbep-
HbIMW CaMmocBanamm

ToBapHbIn yronb (Ha
cknage npeanpus-
THS)

KapbepHble camocBansi,
rpenaepsl, ckpenepsbl, Wweb-
HepasbpackiBarLme Malm-
Hbl, Bynbao3epbl

To xe

LL02—1€ O1M
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lpodomxernue mabnuypb! 10

Oran npouecca

OcHoBHOE TexHONorn4yeckoe

Ne BxoaHou noTok BbixogHow noTok Smmcenn
(noanpouecc) obopyaosaHue
BbIGpOCHI (OCHOBHOM MNpPO-
Lecc): Nbinb HEopraHnye-
JlokoMOTUMBbI (TEMNOBO3bI, cKkas
. pexe — 2neKkTpoBo3bl), MNo-
Yronb, NorpyeHHbIn BbIGpockI (Bcnomorarters-
nyBaroHbl, 6ynbao3epei, o
B >KE€NEe3HO40POXHbIE . HbI Npouecc — paboTa
MepeBo3ka xenes3- |ToBapHbIN yronb (Ha |wnanonoaboeyHbie U pe- )
COCTaBbI C noryBsa- IBC): yrnepoaa okcua, aso-
3.2 HOZLOPOXHbLIM TPaHC- |cknage nNpegnpusa- | MOHTHBIE MaLLUMHBI, KPaHbI
roHamu, Au3enbHoe Ta Auokeus, cepbl ANOKCUA,
nopToM T™A) Ha >KeNe3HOAO0POKHOM X0ay,
TOMNMBO, 3NEKTPO- caxa, KepOCVH, a30Ta OKCuA,.
kabenenepenBKYMK, TONKa-
3Heprus o OTxoAbI: NMOM YEPHBIX Me-
Tenb, YCTPOWUCTBO MaHEBPO-
B0 Tannos, TBepAbie KOMMY-
HarbHble 0TX0AbI, OTpabo-
TaHHble Macna
Yronb, NorpyXeHHbIN N
' pr)K TosapHbIW yronb (Ha .
Ha KOHBEWEpHY TpaHcrnopTMpoBKa KoHeewepbl, kabenenepe-
33 . cknage npeanpus- To xe
NEHTY, 3NeKTPOSHEP- | KOHBENEepPOMm ABWKYMK
T™S)
ms
Yronb, Norpy>keHHbIN .
Py TpaHcrnopTupoBska ToBapHbIV yronb (Ha
B TPAHCMNOPTHOE Cxunbl, kKaHaTHBIE Aopory,
3.4 npoYvMKn BUAAMN cknage npeanpus- To xe
CPEACTBO, 3MEKTPO- kabenenepeaskumKk
TpaHcnopTa T™S)

3Heprvs

L102—L¢ O1U
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lpodomxeHue mabnuysi 10

Ne BxogHoW NoTok

3T1an npouecca
(nognpouecc)

BbixogHow noTok

OcHoBHOE TexHonornyeckoe
obopyaoBaHue

Smmccun

ToBapHbIM yronb (Ha
cknage npeanpus-

CknaguposaHue 1

ToBapHbIN yronb (B
wrabensax unm oT-

Morpyaumkm, aKckaBaTopsl,
MOrpy3oyHbI€ KOMMMNEKChI,

BbIGpOCHI (OCHOBHOWM Mpo-
LiecC): Nblflb HEOpraHuye-
cKas.

BbIGpochkl (Bcnomorarens-
HbI Npouecc — paboTa
[BC): yrnepoaa okeng, aso-

4 . MalUWHbLI ANns o6ayBKM Baro- |Ta AUMOKCUA, Cepbl ANOKCUA,
TUS), MOTOPHOE TOM- |OTrpysKka yrns rPY>KEeHHbI NoTpebu-
B0 Tento) HOB OT cHera 1 06paboTkn caxa, KepOCWH, a3oTa OKCuA,
BaroHoOB OT NpUMep3aHuns OTxoAbl: 10M YEPHbIX Me-
Tannos, NOKPbILLKM oTpabo-
TaHHble, TBEPAbIE KOMMY-
HanbHble 0TX0AbI, OTpabo-
TaHHble Macna
ToBapHbIM yronks (Ha
cknage npeanpus- CknaguposaHue yrns | TosapHbIA yrons (B
41 PeANP P Y P y ( Morpy3aumkum, 6ynbao3epsl To xe
TWS), MOTOPHOE TOM- |Ha WTabensax wtabensx)
nmeo
. Morpy3uurkn, akckaeaTopbl
TosapHbIM yronb (Ha Py ' pel,
MOrpy30yHbIE KOMIMIEKCHI,
cknage npeznpus- Otrpyska yrns no- MorpyxeHHble nony-
4.2 MalUWHbl Ans o6ayBkn Baro- | To xe

TWS), MOTOPHOE TOM-
nmBeo

TpebuTtensm

BaroHbl

HOB OT cHera n 06paboTkn
BaroHOB OT NPUMEpP3aHuns

L102—L¢ O21U
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lpodormkernue mabnuybi 10

Ne BxoaHoW noTok

Oran npoyecca
(noanpouecc)

BbixogHowm noTok

QOCHOBHOE TexHomnoruyeckoe
o6opyaoBaHue

3muccum

CToyHble Boabl U
5 cBexas Bofa, dnek-
TpO3aHeprus

Ocywenne, BOROOT-
1B, BOAOOTBEAEHWNE
1 BogocHabxeHne

CTouHble BOAbI

YcTponcTBa ansa perynupo-
BaHWA BHYTPUKAPLEPHOTO
CTOKa, BOAOCOOPHMKM,
HaCOCHbIE YCTaHOBKWY, TPY-
Gonposoabl, kabenenepe-
ABUKYMK

COpochbl: B3BELUEHHbIE Be-

LLeCTBa, HATpaTbI, Xeneso,

HUTPUTBI, TOPUAbI, HE(TE-
NpoAyKTbI

MbinNb, CTOYHbIE BO-

[bl, BCKPbILUHbIE NO-
POAbI, 3NEKTPO3HEP-
ms

MpwponooxpaHHbie
TEXHOOorn

Bozgyx ¢ noHmxkeH-
HOW KOHLEeHTpaumen
MbINW, OYULLEHHbIE
CTOYHbIE BOAbI,
BCKPbILLHbIE NMOPOAbI
B OTBanax v Bblpa-
B60TaHHbIX MPOCTPaH-
cTBax

CraupoHapHble opocuTenb-
Hbl€, pacnbiNUTENbHbIE,
OpOCUTESBHO-
BEHTUNAUMOHHbIE YCTAHOB-
K, NONNBOOPOCUTENBHBIS
MalLUWHbI, NblNeynaBsnneato-
LUMe yCTaHOBKW, Npyabl-
OTCTOMHWKM, YCTaHOBKM 4115
XIOpUpPOBaHNs BoAbI!, bro-
OKUCNUTENMbHbIE KaHarbl,
HeTenoBYLLKK, 0TBanoob-
pasoBaTen HenpepLIBHOTO
JencTeus, kabenenepe-
LBYDKYMK

BbI6pochbl: Mbinb HeopraHu-
yeckas.

COpochbl: B3BELLEHHbIE BE-
LecTBa, HATPAaTbI, Xeneso,
HUTPUTBLI, TOPULbI, HedTe-
NPOAYKTbI.

OTx0A4bI: BCKPbILLHbIE MNOPO-
Obl

L102—Lg 21U
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OkoHyvaHue mabnuuypl 10

Oran npouecca

OCHOBHOE TEXHONOrMYecKoe

Ne BxoaHown noTok BbixogHow noTok Omuceun
(noanpouecc) obopyaoBaHue
CraumnoHapHkle opocuTenb-
Hble, pacrbiUTESNbHbIE, BbIGpOCHI: Mbifb HEOpraHu-
opocuUTENbHO- yeckasi.
MpepoTBpaLleHue Bo3ayx ¢ NOHWKeH-
Mbb, aNekTpo3Hep- N . |BeHTMRAUMOHHbIE ycTaHoB- | COpocChI: B3BELLEHHbIE BE-
6.1 3arpsi3HeHns aTMoO- [ HOM KOHLEeHTpaumen
rms KW, NONMBOOPOCUTESTbHbIE LLEeCTBa, HATPATbI, XKeNeso,
cdepHoro Bozgyxa  [nbinn
MaLUMHbI, NbINIEYNaBnMBalo- | HUTPUTLI, PTOpUALI, HedTe-
LUMe yCTaHoBkKM, kabenene- |npoaykTbl
PeaBVKUNK
MpyAbI-OTCTOMHUKK, yCTa-
PYA y C6pocbl: B3BELLEHHbIE BE-
HOBKM ANS XIOpMpOBaHuUs
CTOo4HbIe BOAbI, OumnCTKa CTOUHBIX OunLeHHble cTou- LeCTBa, HATPATI, Keneso,
6.2 BOAbI, BUOOKUCIUTENBHBbIE
3MNEKTPO3HEPrus BOA Hble BOAbI HUTPUTBLI, PTOPUALI, HedTe-
KaHans!, HeTenoBYLLKN,
NMPOAYKThI
kabenenepeaBMmKYMK
BckpbiwHble nopogbl | OTBanoobpasosareny, as-
6.3 BcKpbILWHbIE NOPOALI, | YTUNM3aLUms OTXOAOB |B OTBanax v Bbipa- | TocaMocsanbl, 6ynbao3epsl, [OTXoAbl: BCKPbILLHbIE NOPO-

SNEeKTPOo3HEeprusa

npou3BoACTBa

B0TaHHbIX NPOCTpaH-
cTBax

MOrpysymkn, KOHBENEpPDI, Ka-
BenenepenBMKYNK

nbl

1102—L¢ 01U
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Tabnwuuya 11 — OcHoBHoe o6opyaoBaHue AN A0ObIUM YIS OTKPLITBIM CNOCO60OM

HavmeHoBaHue
obopyaoBaHus

HasHauyeHue o6opyaosaHus

TexHonoruyeckue xapakrepuctukn '

Bynbposep

3auncrka 6rnoka npu By-
poB3pbIBHbIX paboTax,
MeXaHNYeCKoe pbixJieHne,
BblEMOYHO-NOrPY304HbIE
paboTbl, PEMOHT aBTOAO-
por, nepemMeLleHue perb-
coLUnansHOWM peLueTky,
cknaaupoBaHue yrns, oT-
rpyska yrnsi, nnaHupoBka
oTBarsos

O6bem oteana: 4-30,7 m°

Bbyposas ycraHoBka

BypeHuWe B3pbIBHbLIX CKBa-
KWH

OuameTtp Bypenus: 125-400 mm (no
AaHHbIM Tex. nuTepatypbl), 152—
279 (No AaHHbIM aHKET).

Cny6una 6ypenus: ao 64 m (no
AaHHbIM TeX. nuTeparypsbl), 40 60 M
(N0 AaHHLIM aHKeT).

[MponsBoanTENLHOCTL: A0
500 TbIC. n. m.frop,

BakyymHas mawwuHa, ne-
PeABWKHasi HacocHas
ycTaHoBka

OcyLwka ckBaxkuH

CwmecutenbHo-3apsaHas
MalumMHa

[ocTtaBka B3pbIBYATbLIX
BELLECTB 1 3apspkaHne
CKBaDKUH

[MpounssoguTensHocTb: 15-20 T 3a
CMeHy (Mo AaHHbLIM Tex. nuTepary-

pbl)

3aboeyHas malumHa

3abolika ckBaXKMH

MponssoanTensHOCTL: Ao 150-200
CKBaXXWH 3a CMeHYy (MO0 AaHHbIM TEX.
nuiTeparypbl)

TpakTop

TpaHcnopTuposka Bypo-
BOW TEXHUKMN

™ Mo ymonyaHnio — no AaHHbIM aHKeT.
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lpodormxeHue mabnuyst 11

HawnmeHoBaHue
ob6opyaoBaHus

HasHnaueHue obopyaoBaHusa

TexHonornyeckue xapakrepuctukn '

pysonogbemMHoe o6opy-
hoBaHue:

- KpaH (KO3noBoOW, MOCTO-
BOW, kpaH-Harnka);

MoabeMHO-TPaHCMNOPTHbIE

- nebegka; N MOHTaXHbIE paboThbl
- Tan.;
- Tenbdep;
- @BTOMNOABEMHMK
Mapasnunyeckoe paspy-
M'vapomonHuTop AP paspy —

LeHne nopoq

OA4HOKOBLLIOBLIN 3KCKaBa-
TOP C MEXaHN4YeCKOW 1o~
naron

BbleMOYHO-MOrpy304HLIie
paboTbi

O6bem koewia: 1,440 M° (1o AaH-
HbIM Tex. UTepaTypbl), 1,4-42 M°
(no AaHHbIM aHKeT)

O/ HOKOBLLUOBbIN 3KCKaBa-
TOP C KAHATHOW CBA3bLIO
(aparnanH)

BbleMOYHO-Morpy3oYHbie
paboTbi

EmKocTb koBLua: ot 10 go 40 m°
OnuHa ctpenbi: 50-90 m

MHOroKoBLLOBbIM 3KCKaBa-
TOp

BbleMOYHO-NOrpy304HbIe
paboTbl HENPEPLIBHOMO
xapakrepa

MpounseoanTensHOCTL: 625—

12 500 M>/4 (MO A@HHBIM TEX. NIUTe-
patypsl), 1250-5250 M4 (no AaH-
HbIM aHKeT).

MowHocTb: 315—-1890 kBrT.
OuameTtp potopa: 2,5-19 M (no
JaHHBbIM TeX. nuTeparypbl), 4-16 M
(MO Aa@HHLIM aHKeT).

Yncno koewen: 6-24 M (No AaHHbLIM
Tex. nutepartypsbl), 9-24 (no pax-
HbIM aHKeT).

0O6vem kosLua: 250-8000 n (no
JAaHHbIM TeX. NnuTepaTypbl),
330-1600 1 (N0 AaHHLIM aHKeT)

MeperpyxaTterns

ObecneyeHune cBS3N MeX-
Zly MHOTOKOBLLIOBbIM 3KC-
KaBaToOpOM M KOHBENEPOM
(nnn oTBanoo6pasoBare-
nem)

Mpon3BoAMTENBHOCTL: COOTBET-
CTBYET Npon3BOaUTENbHOCTN MHO-
FOKOBLLIOBOro 3KCkasatopa

Morpy3sumk KonecHsIn

BblieMOYHO-NOrPy304HbIE
paboTbl, cknaguposaHue
yrnsi, oTrpyska yrns, dop-
MUpOBaHWe O0TBaroB

O6vem koBiua: 6-14 M> (Mo AaH-
HbIM Tex. nuteparypsit), 0,39-13 M
(Mo AaHHbIM aHKeT)
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MpodomxeHue mabnuupl 11

WUTC 37-2017

HavmeHoBaHue
o6opyaoBaHua

HasHaueHue o6opygoBaHus

TexHonornyeckue xapakrepuctukm '

KapbepHbiin aBTocamo-
cean

TpaHcnopTupoBKa ropHom
mMaccol (nepemelleHve
KapbepHbIX rPy30B) aBTO-
MOBUIMBHBIM TPaHCMop-
TOM.

ABTOCamMocBarsl Manoun
rpy3onogbLEMHOCTU MOTyT
MCMNoNb30BaThLCA ANs
BCMoOMoraTerbHbIX paboT
(Hanpumep, Anst 4OCTaBKK
B3pbIBYATbLIX BELLECTB)

pysonoabemHocTb: 20-320 T

Ipenpep

PemoHT aBTOg0pPOr

MowyHocTb geuratens: 160—
397 kBT

Cxkpenep

CTponTensCTBO M PEMOHT
aBTOJ0pOr: CHATME MOY-
BEHHO-PACTUTENBHOIO
CNOSA, CHATME CHEXKHBIX
HaHOCOB, fgocTaeka LebHs
LSl PEMOHTA J10pOor.
MoxeT orpaHuU4eHHO Npu-
MEHSTBCA NMPU BbIEMOYHO-
norpy3ouHbIx paboTax

O6bem kosLua: 6-40 M (Mo gaH-
HbIM TEX. IUTepaTypbl)

LLleGHepasbpacbiBatoLasn
MalumHa

PemoHT aBTOmOpOr

JlokomoTne

TpaHcnopTMpoBKa ropHOM
Macchl (nepemeLleHve
KapbepHbIX rpy3os). obec-
neYeHme TArv xeneaHo-
LLOPOXHBIX COCTaBOB C
LyMnkapamu

MOLWHOCTE AN3enbHbIX ABUraTeneu:
oKOono 2 TbIC. Nn. C.

>KenesHon0poXHbIA BaroH

TpaHcnopTMpoBKa ropHOM
Maccol (nepemeLLeHve
KapbepHbIX Fpy30B) xe-
NEe3HOAOPOXKHBIM TPaHC-
nopTom

pysonoabemMHOCTL BaroHa: 50—
180 T (NO AaHHbIM Tex. nuTepary-
pbl), 60-105 T (NO AaHHBLIM aHKeT)

Tonkartenb

Ob6ecneyeHne maHeBpO-
BbIX paboT Ha enesHo-
LOPOXXHOM TpaHcropTe

Tarosoe ycunue: Ao 250 kH (no
JaHHbIM TeX. NIUTeparypsbl)

YCTponcTBo MaHeBpoBoe

O6ecneyeHre maHeBpO-
BbIX paboT Ha enesHo-
BOPOXHOM TpaHcropTe

Tarosoe ycunue: o 100 kH (no
AaHHbIM TeX. nMTepaTtypbl)
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HavmeHoBaHne
obopyaoBaHus

HasHaueHue obopyaoBaHus

TexHomnornueckme xapakrepuctikn '

MyteBasa mawwmvHa

O6cnyxunBaHue xxenesHo-
LOPOXHBIX NyTen

KoHBenep

TpaHcnopTupoBKka ropHON
Maccol (nepemelleHve
KapbepHbIX rPy30B) KOH-
BENEPHBLIM TPAHCMOPTOM

MpounseogunTtensHocTh: 100—
5250 M.

MouwHocTb: 40-1250 kBT
CkopocTtb neHtol: 1,0-4,7 m/c

HacocHas yctaHoBeka

Bopootsog, ocyLika
cKkBaXkWH ans GypoB3pbiB-
HbIX paboT, rmapaenmye-
CKoe paspyLueHune

Mogaya Bogbl: 3004000 M*/y
Hanop (BbicoTa nogbema): Ao
125m

Morpy3oyHbIA KOMMeKe

OTrpyska yrns B xenes-
HOAOPOXHbIE COCTaBhbl, B
TOM unche ¢ npeasapu-
TENbHOW COPTUPOBKON 1
Apobnexvem

Mpon3BoanNTENbHOCTL: OKONO
4000 T/u.

Emkoctb GyHkepoB: okono 60 T

KabenenepenBrxumnk

Mepemewerne kabenen
Ha y4yacTkax OTKpbITbIX
ropHbIx pabor

Kabeneemkoctb 6apabana: rnasHo-
ro 1200 m, BcnomorartenbHoro 150-
250 M (NO AaHHbLIM TeX. nuTepary-
pbi)

AsTOMOBUITE CreLmansHo-
ro HasHa4eHms

PemoHT 060pynoBaHus.
NamepeHne cocTtaea n
napameTpoB npob yrnewn.
TpaHcnopTnpoBka obopy-
LOBaHus.
TpaHcnopTupoBKa CTpou-
TerbHbIX MaTepuaros.
TpaHcnopTUpoBKa TOMU-
Ba 1 3anpaeka 0bopyao-
BaHuS.

OTka4ka n TpaHcnopTu-
poBka mna

KomnpeccopHoe o6opy-
foBaHve

Ob6ecneyeHne nHeBmaTn-
Yeckoro npmeoga obopy-
JoBaHna

CucTtema asporasoBoro
KOHTpOns

KoHTponb napameTpos
BO3Jyxa Ha y4acTkax OT-
KPbITbIX FOPHbIX paboT

MawwmHa npobopasgenoy-
Has

MoaroTtoeka nabopatop-
HbIX Npob yrnen

MakcrmanbHas KPynHOCTb KyCKOB
yrng: 300 MM (N0 AaHHBIM TeX. K-

Tepatypsbl)

JlabopaTopHbIn KOMMNEKC
¢ npubopamu Ans nsme-
peHNA cocTapa BeLlecTsa

WNamepeHne cocTaea u
napameTpos npob yrnewn
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HaumeHoBaHue 1)
HasHaueHue obopygoBaHus | TexHonornyeckne xapakTepucTukm
obopyaoBaHus
Moporpes Bo3ayxa, no-
Kanopudepbl CTynarowiero B rometLe- —
HUA

Tabnuya 12 — MpupoaooxpaHHoe obopyaoBaHue Anst 4o6bI4W YrnA OTKPbITEIM CNOCOOoM

HasHnaueHve TexHonormyeckne xapakrepucTuku

HavnmeHoBaHve o6opyaoBaHus
obopyaoBaHus (N0 AaHHbIM TEX. NUTEepaTypbl)

OpoweHue (B TOM Ync-
CTauunoHapHble opocuTens- | ne npeaBapuTensHoe)
Hble, pacnbINUTEeNbHbIE, OPO- |3KCKaBaTOPHbIX 3a6oeB, | APPEKTUBHOCTL Nbinenoaasne-
CUTENbHO-BEHTUNALUNOHHbIE | y4YacTkoB BypoB3pbiBHbIX |HUS: A0 50 % — 100 %
yCTaHOBKM paboT v Apyrmx Nbins-
LLIMX NOBEPXHOCTEN
OpoweHue 1 obpaboTka
aBTohopor 1 Apyrux nbl- | EMkocTb 6aka ¢ Bogon: ot 40 Ao

MonuesoopocutensHas ma- NALMX NOBEPXHOCTEN. 130 M°.
LwmHa OpoLeHne skckaBartop- | 3ddekTMBHOCTL Nbinenoaasne-
Hbix 3a60eB. Hus: go 50 % — 100 % [54]

TyLweHne Bo3ropaHui
YnaenueaHwe nbiunm npu
npoeefeHun OypoBbIx, | APDEKTUBHOCTL NbiNeynasnuea-
MbineynaenveatoLLas ycTta- | BbIEMOYHO-MOMPY304HbIX |HUA: A0 99,9 %.

HOBKa paboT 1 TpaHCNopTUPOB- | YNaBnnBatoTCA YacTuLbl pasme-
Ke yrnsi KOHBENEPHbIM pom ot 0,05 MKM
crnoco6om
MpepBapuTensHoe

ocBeTNneHne Boabl (yaa-

3ymn —
ymnd JieHUe B3BELLEHHbIX Ya-

cTnu)

MpyA-OTCTOMHMK 1 aHaNorny- CTteneHb 04MCTKW BOAbI Nocne
N . OcBeTnenuve Boabl (yaa-

Hbl€ YCTPOWNCTBA (OTCTONHWK, NepBUYHOIO OCBETNEHUA MO
NeHue TSKEenbIX B3Be-

OCBETNUTESNb CO B3BELUEH- B3BELLEHHbIM BewecTeam: ot 50
LLIEHHbIX YacTuLy) o

HbIM CIOeM ocapka) 80 >99 % (no AaHHbIM aHKET)

HedTenosyLika n aHanorny-

Hble ycTponcTea (6oHoBoe OumcTKa CTOYHBIX BOA OT

3arpaxgeHue, 60HOBbIN HedTeNnpoAyKTOB
PUnbTP)

OumcTKa CTOYHBIX BOA OT
B3BELUEHHbIX BELLIECTB
KPYMHbIX 1 MENKOAUC-
dnoTaumoHHas MmalunHa (kpy —
nepcHbIX), HedTenpo-
OYKTOB, Xenesaa, Macen v

MAB
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OxoHyaHue mabnuusi 12

HasnaueHune TexHonornyeckne xapakrepucTukm
HavmeHoBaHve o6opyaoBaHua
obopynoBaHus (NO AaHHBIM TEX. NUTeparypbl)
Ob6e3s3apaxviBaHune

YcTaHoBka Ana o6es3apaxu-
BaHWs BOZbI XJIOPMPOBaHMEM

CTOYHbIX BOZ, (yAaneHue
BakTepuin)

YcTaHoBKa OKUCNEHWSA aKTnB-
HbIM UITOM

Buonoruyeckas ouncrka
CTOYHbIX BOA,

CTeneHb OYUCTKN BOAbI MO opra-
HUYECKMM 3arpsi3HEHNAM COCTaB-
nsaet okono 90 %

YcTaHoBka 030HMpOBaHUSA

ObessapaxvBaHve
CTOYHbIX BOA, YAaneHue
xenesa

YcraHoska o6e3sapakmBaHnst
YO-uanyyeHnem

ObessapaxvBaHve
CTOYHBIX BOZL

YposeHb UHakTuBauun: Ao 99,9 %

3ackInHonM COpBLMOHHBIN
PuneTp

[oouncTka CToYHbIX BOA

YcTaHoBka aspayun Boabl
(aspatop)

OuncTKa CTOYHbIX BOA, OT
xKenesa

YcraHoBka gnotaumm, gune-
Tpaumm n obessapaxmBaHms

KomnnekcHas o4ncTka
CTOMHBIX BOA,

[MpouasoautensHocTb: 30 1 60-
nee My

OTBanoobpasosarenb He-
MPEepPLIBHOrO AeiCTBMSA

dopMMpoBaHME OTBaMNOB

[1pon3BOANTENBHOCTL: COOTBET-

CTByeT Nponu3BoAUTENTbHOCTU
MHOIOKOBLLOBOrO 3KCKaBaropa (OT
1250 po 5250 mM3/y)

2.2.1 NogroToBKa ropHbIX NOPOA, K BbleMKe

Mpyn NOAroToBKE Yrnsi K BbIEMKE U3 KPEMKUX (HANpUMep, ckarbHbIX) Nopog NPUMEHs-
toTCcA BYpPOB3pbIBHbIE PaboThl, NPY MOATOTOBKE K BbIEMKE U3 MOMyCKarbHbIX NMOpoj MOXKET

MPUMEHATBLCA MeXaHN4YecKoe pbixXneHue, a npn BblieMke U3 MArknx nopoa — rujapasnnyeckoe

paspylieHue.

2.2.1.1 BypoB3pbIBHbIe paboTbl

BypoB3pbIBHbIE PAGOTLI MPUMEHSIKOTCS MPWY MOAFOTOBKE K BbleMKe KperKux rnopog, Ko-
raa NpUMeHeHne MexaHUYeCKoro PbIXNEHUs U MAPAaBANYECKOro paspylueHns HeaddekTms-

Ho. BypoBapbiBHble paboTel BKNoYatoT B cebs ABa arana:

- 6ypoBble paboTel;
- B3pblBHbIE paboThbI.

Byposbie paboTbl noapa3aensoTes Ha crieayowme stan.l:
- noaroToska Gnoka k nponssoacTey 6ypoBbix pabor;

- BypeHue.

MNMoaroroBka 6n0ka kK NponsBoAcTBY 6ypoBbLIX pabor

MpensapuTenbHbIM 3Tanom BypoBbix paboT aBnseTcs NOAroToBka Onoka Ha ycrTyne.
MpeacraBnseT coboln COBOKYNMHOCTL OnepaLyii No BbIpaBHUBaHWIO Mnolwaaku noa Gypexue,
ybopke npefoxpaHUTENLHOro Bana y BepPXHeN 6poBkM, (hopMUPOBaHMIO NPeaoXpaHUTENbHO-
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ro sana nubo TpaHweun (Mpy HeoBXoAMMOCTM) ¥ HXKHEW BpoBKM ycTyna u 3adnctke Gnoka.
O6bI4HO ocyLecTBNsieTCA OynbAo3epaMy UK ApYro BCroMoraTenbHOM TEXHUKOMN.

BypeHue

Ytobbl obecrneuntb oTAENEHME NOPOAbl OT MaccuBa, B3pbiBYATOE BELLECTBO AOMMKHO
ObITb MOMELLEHO B CreumanbHyr WCKYCCTBEHHYIO MONocTb, obpasoBaHue KOTOPOW OCy-
LecTBNseTCH B npoLecce OypoBbix paboT.

Mo Tvnam pevcrema Syposbie cTaHkn Ans GypoB3pbiBHbIX paboT Ha paspesax noa-
pasgenstoTes Ha [35]:

- CTaHKW BpaLlaTenbHOro AencTBUS;

- CTaHKV yAapHO-BpallaTenbHOro AEeNCTBuMS, rmaBHbIM 00pa3oM C MCMoNb30BaHWEM
NOrPY>KHbIX MHEBMOYAPHUKOB.

Mo Tvny pabouymx opraHoB OypoBble CTAHKU BpaLLaTenbHOro AEencTens nogpasgens-
HOTCA Ha:

- CTaHKW LWUHeKoBoro (pexyLero) bypeHus (cepusa CBP);

- CTaHkM LwapowleyHoro BypeHns, KOTopble npefHasHaveHbl ana OypeHuna Teepabix
nopoA C NMOMOLLLIO TaK HasbiBaeMbIX LLapoLlek ¢ 3ybbaMu n3 TBepaoro cnnasa (cepum CBLL,
BALL).

HekoTopbie CTaHkn MMEKT BO3MOXHOCTb OCYLLECTBIATL Kak LWHEKOBOE, TaK 1 LLIAPOLL-
euHoe BypeHwue. Psa cTaHKOB MMeeT BO3MOXHOCTb OCYLLECTBAATL KaK BpalaTensHoe, Tak 1
yhapHo-BpaLlaTtensHoe 6ypeHue.

Mo macce 6ypoBble cTaHkv noapasaensoTcs Ha nerkue (8o 40 1), cpeaHue (40-60 1)
n Taxenslie (60-130 7). B BonblumHcTBE cBOeM BypoBble CTaHKM yCTaHaBNUBAKOTCA Ha ryce-
HWYHOEe Laccu. JnekTpudeckas MOLWHOCTb BypoBbIx CTaHKOB cocTaenseT oT 2 ao 120 kBT, a
ycunue nogaynm — ot 5 go 600 kH. bypoBble CTaHKM MOMyT OCHaLLATLCS KaK SNEKTPUYECKUM,
Tak W Au3enbHbiM gBuratenem. Bce BypoBble CTaHKM OCHALLAOTCH LMKITOHHOW CUCTEMOM
NbineynaBnMBaHns.

Mpw npoeefeHM BypoB3pbIBHBLIX PaboT Ha yronbHbIX pa3pesax OypaT CKBaXKMHbI ry-
BuHon 1o 64 M 1 anameTpom Lo 400 MM.

B3pbiBHble paboTkl NoApasfenstoTcs Ha CrneayrLme aTarbi:

- 3apshKaHme, MOHTaX B3PbIBHOM ceTn U 3aboiika;

- B3pbIBaHVe.

B npouecce B3pbIBHbIX paboT MOryT MPUMEHSATLCS TakUE NEPCNEKTUBHBIE TEXHOMOTUN,
KaK NMpUMEHEHWEe CUCTEM BbICOKOTOHYHOMO MO3ULIMOHUPOBaHUSA BypoBOro cTtaHka v UCMorb30-
BaHME 9NEKTPOHHBIX CUCTEM B3pbiBaHWA. lNepBas TexHoMnorvMs npeanonaraeT ycTaHoBKY Ha
OypOBOW CTaHOK JOMONHUTENBHOrO 0bopyaoBaHUs, 06ecneumBaroLLEro BbICOKYHO TOYHOCTb
HaBefeHWs. OTO faeT BO3MOXHOCTL YrNpaBnsaTe NapaMmeTpaMu B3pbiBa ANst AOCTUXKEHUS [0-
NMyCTUMOrO YPOBHSA HEraTuMBHOrO BO34EeNCTBUA B3pbiBa. Mcrnonb3oBaHWe 3MEKTPOHHBLIX CU-
CTEM B3pblBaHVSA MO3BOMNSET 3a4aBaTb KaKAOW CKBaXWHE Ha B3pbiBaeMoM Oroke noboe
BpeMS 3amMeineHVs W13 MNPeAcTaBneHHOro  Auana3oHa. TOo4HOCTb  cpabarbiBaHus
He npeBsbilaeT 1 MC OT NPUCBOEHHOrO BpemeHU. MeeTca BO3MOXHOCTb TECTUPOBaHUSA Ae-
TOHaTOpPOB.

3apsikaHue, MOHTaX B3PbIBHOM ceTu u 3abonka

MepeBo3ka B3pbIBYATLIX BELLECTB (MarepuarnoB) OCyWECTBNSAETCA C MOMOLLBIO chne-
umanbHbIx aBToMobunelt Ha rpy3soBom Liaccu. [loctaBka B3pbiBYaTbIX BELLECTB U 3apsikaHue
CKBaXWH OCYLLECTBMNATCA C MOMOLLbLIO 3apsiiHbIX U CMECUTENbHO-3apsAHbIX MallMH BMe-
CTUMOCTBLIO OT 5 10 30 T.
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3abolika CKBaXXUH NPOU3BOAUTCS C MOMOLLBI0 3a60e4HbIX MalMH-OyHKepoB, Npon3Bo-
ANTENbHOCTb KOTOpbIX coctaBnseT Ao 150—-200 ckeaxuH 3a CMEHYy.

B3pbiBaHue

[na npoBefeHns B3pbiBHbIX paboT Ha YronbHbIX paspe3ax NPUMEHSIOT [PaHynupo-
BaHHble (fpaHynuT, WraaHuT, anomoTon M T. 4.) W BOAOHAMOMNHEHHbIE (3MYMLCUMOHHLIE)
B3pblBYaTble BeLecTBa (akBaTos, N3aHUT, MOPSMUT, HUTPOHUT, CUBUPUT, SMynbconuT A-20
W T. 4i), KOTOPbIE OTIMYAIOTCH HANM4YMEM B CBOEM COCTaBe BOAbI U 3aryCTuTens, 4to obner-
YaeT MexaHu3aumilo 3apsiaku, obecrneyrBaeT BbICOKYH NMOTHOCTL 3apshKaHWs U no3sonseT
3apsbkartb 06BOHEHHbIE CKBaXWHbI. [TopolikoobpasHble BeLecTBa (AaMMOHUT, ammoHan, ge-
TOHWUT 1 Ap.) 0BbIMHO UCMONbB3YIOTCA AN BTOPUYHOrO ApobneHns ropHon Macchl U B Kade-
cTBE NaTpoHOB-60eBUKOB. Takke BO3IMOXHO NPUMEHEHNE NNACTUYHBIX B3PbiBYaTLIX BELLECTB
(Hanpumep, nopamuT). [ns orpaHuyeHust BbIGpPOCOB rasosB B atMmocdepy LenecoobpasHo
NPUMEHSITL B3pbIBYaThIE BELLECTBA C HyMNEBbIM MN BNU3KUM K HEMY KMCMOPOAHbLIM GanaH-
coM.

B3pbiBaHre BbICOKMX yCTynoB (BbicoTo 20-30 M 1 6onee) nNO3BOnSIET YMEHbLUUTL
BbICOTY NMOAbEMA Mblnerasosoro obrnaka B 1,2 pa3a no cpaBHEHUIO C B3pbIBAHNEM OObIYHbIX
yctynoB [55]. ina obecneveHnn paccenmBaHus nbinerasosoro obnaka B3pbiB NpUypoumnBaroT
KO BPEMEHW MaKCUMaIbHOW BETPOBOW akTUBHOCTW.

Pa3amepbl MakcumarbHO LOMyCTUMOrO Kycka BO B30PBaHHOW Macce OrpaHu4vMBaloTCs
napameTpaMu 3KCKaBaTopOB, TPaHCMOPTHLIX CPEACTB (CaMOCBanoB, BaroHOB, KOHBENEPOB) 1
apobunok. Kyckn, nmetome pasmepsi 6onblue 4onycTuMbIX, NOABEPratoT AONONHUTENBHOMY
BTOPUYHOMY APOBMEHMIO C MPUMEHEHMEM HaKNaAHbIX 3apsaoB NGO fpobneHnI0 MexaHnye-
CKUM CrocoboMm.

B3pbIB 3apsaoB MOXET OCYLLECTBNATLCA ABYMA cnocobamu [35]:

- MFHOBEHHbIN;

- KOPOTKO3amMeNeHHbIA (B3pbIBaHWE rPynnbl 3apsAo0B B ONPEeAeneHHOn nocneposa-
TenbHOCTM Yepes 3afaHHbIe NMPOMEXYTKM BPEMEHH).

Mo B3pbiBaHWIO 3aPAA0B BbILENAIOTCA NopsagkoBas (nopsaHas), AnaroHansHas v Bor-
HoBas (BpyboBas) cxembl.

2.2.1.2 MexaHuueckoe pbixrieHme

MonyckaneHble NOPoAbl MOTYT PaspyLlaTbCa Ha Kycku, yaobHble ANS BbIEMKW, € MO-
MOLLIbH0 HABECHBIX PbIXIIUTENEN, YCTaHOBMNEHHbIX Ha Tsxenble TpakTopsl [35]. [na aton 3a-
4a4n NPUMEHSIIOTCS PbIXNUTENbHbIE arperaTel Ha 6ase Tsxenbix Bynbaosepos [56] poccuin-
CKOro 1 MMMOPTHOIO NMPOM3BOLCTBA.

Takke ANS PbIXNIEHWUSA FOPHBIX NMOPOA MOTYT MPUMEHSTLCA dpesepHbie N CTPENoBbIe
kombalHbI, a Takke rmapaBnnYeckne sKCKaBaTopbl.

2.2.1.3 N'mppaBnuyeckoe paspyueHue

MapaBnnyeckuii cnocob MOXET MPVMEHATLCA TOMBbKO AMA PaspyLleHns MSATKUX rop-
HbIx nopog. MNMpuUMeHeHue rMapaBnMYEcKoro paspyLLEHs NMo3BONSET CHU3UTL 06bem Bbige-
NeHWs Nbinn B atMocdepy.

B kauecTBe BCnoMoraTensHOro OBOPYAOBaHWS Ha paspesax TaKkke MNPUMEHSHOTCH
Hacocbl U 3eMnecockl. s BTOPUYHOro ApobneHns ropHon nopoabl Ha paspesax NpUMeHs-
toTCH rnapaenuyeckme ytobou.
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B 6onblumHCTBE CrnocoGoB B Maccvee, NOABEPraloeMyCcs rMapaBiMyeckoMy paspy-
LLUEHWIO, NO ONpeAeneHHoN ceTke BypaTCA CKBaXWHbI, B KOTOpbIE 3aTEM HarHeTaeTcs BoAa.
Bopa, HarHeTaemas B yronbHbI NNAcT NoA AaBMNeHUEM, MPOHUKAET B MacCMB MO MiocKo-
CTAM HannacToBaHWS, KMMBAKHbIM M APYIMM TpewuHaM M yBRaxHseT yronb. [pu Takom
YBN2XKHEHUN NPOUCXOAUT pasynpoYHEHNE MaccMBa 3a CYET PaCLUMPEHUS MUKPO- U Makpo-
TPELLUWH, pacTBOPEHMS U BbIMbIBAHWUSA MAHEPASbHbIX YacTuu,

Ons HarHeTaHusa XMAKOCTM WCMOMb3YOTCA CKBaXMHbI gnametpom  100-160 mm.
Ha yronbHbIX paspesax pacxof Boabl Ha HarHeTaHue coctaenseT 50-100 n/mMuH, aasneHue
Boabl — 1,5-6 Mla, a paccrosHue Mexay ckBaxuHamm — 5-15wm. [na repmeTtusauum
CKBaXKMH MpW NpeaBapuUTENbHOM YBNAXHEHUN NPUMEHSIOT repmeTnsatopbl. [Ans npeasapu-
TENbHOrO YBMaXHEHNST YrONbHOrO MacCuBa Yepes CKBEXKWHbI MOTYT NMPUMEHSTLCA CepUnHbIE
HACOCHbIE YCTaHOBKW.

Kpome Toro, ruapaBnmMyeckoe paspylueHWe MOXET OCYLLECTBNATLCA Ha OCHOBE WUC-
Monb30BaHWA KMHETUYECKOW 3HEpru CTpyuM BOAbl, BbibpacbiBaemMon rMapoOMOHUTOPOM.
Ha yroneHbix paspesax Kysbacca npumensiotes rugpomonutopel TMA-250, TMO-250M,
ra-300.

2.2.2 BbleMOYHO-NOrpy304Hble paboThbl (3KCKaBaLumsa)

BbleMO4HO-NOrpy3oyHble paboThl NPEACTaBRAOT COOOM OTAENEHNE OT MaccmeBa Msir-
KOM WUNN NMpeABapuTENbHO PaspbIXTEHHOW KPEnKOW NOopoAbl C NOCMEenyoWwen norpyskon B
TPaHCMOPTHLIE CPEACTBa UMM HEMOCPEACTBEHHO B OTBan.

Cuctembl pa3paboTkym MECTOPOXKLEHUN OTKPbITbIM CMOCOBOM MOXHO Knaccuduumpo-
BaTb cregyrowmm obpasom. Cuctembl paspaboTkM NO HaNpaBneHUO NOABUraHWA (PPOHTa
rOPHbIX PaboT pa3fensoTes Ha:

- NPOAONLHLIE, MPU KOTOPbIX O4HOGOPTOBOM UK ABYX60PTOBOM (OPOHT BCKPLILLHBLIX U
L00bIMHBIX paboT nepemeLyaeTcs napannenbHo ASIMHHOM OCU KapbePHOro Mons;

- NONepeYHble, NMPU KOTOPbIX O4HOOOPTOBOM NNU ABYXGOPTOBOW (PPOHT BCKPbIWHBLIX U
L06bIMHLIX paboT nepemMeLLaeTcs napannensHO KOPOTKOM OCU KapbepHOTro MNors;

- BEEPHbIE, MPY KOTOPbIX (PPOHT BCKPbILWHBIX M A00bIMHBIX paboT nepemellaeTcs Mo
BEEpYy C LeHTpanbHbiM (06WyM) unn paccpeaoTodHeHHbIMU (ABa 1M Bonee) NoBOPTHbIMU
MyHKTaMW;

- Konbuesble, Npy KOTOpbIX paboyas 30Ha oxBaTbiBaeT Bce 6opTa No nepuMeTpy ka-
pbepa u paspaboTka NPoOU3BOAUTCH KONbLIEBLIMU MONIOCaMM OT LEHTPA K rpaHuLaM kapbep-
HOrO MONSA UMK OT FrPaHNL, K LEHTPY.

Mpn paspaboTke rOPU3OHTanNbHLIX WAW MOMOTUX 3anexew MO OKOHYaHUM FOpPHO-
NoAroTOBUTENbHBLIX PaboT Co3AaeTCA NEPBUYHBIA PPOHT BCKPLILLIHBIX U A0OLIYHBLIX pa3pesa;
BO306HOBNEHNE rOPHO-NOArOTOBUTENBHLIX PaboT BOSMOXHO NPU PEKOHCTPYKLMU Kapbepa.
Takvue cucteMbl paspaboTku HasbIBalOTCA cANoLHbIMK. [Mpu paspaboTke HaKMOHHBLIX U KPY-
ThIX 3aneXen ropHo-NMOAroTOBUTENbHLIE paboTbl BEAYTCA KaK B NEPUOA CTPOUTENLCTBA, Tak
W Npu aKcrnyatauum paspesa ans cosgaHus dpoHTa fo6bl4HbIX 1 BCKPbILWHBIX paboT. Takve
cucTeMbl pa3paboTku MoryT ObiTb Ha3BaHbl YrnyboYHbIMK.

HanpaeneHve BbleMKM B NnaHe MoxeT ObiTb: 0f4HOBOPTOBLIM, ABYXOOPTOBLIM, LIEH-
TpanbHbIM, NEPUDEPUNHBIM U paccpeaoToyeHHbIM [57].

BornbLUMHCTBO yronbHbIX paspesos Kysbacca paspabatbiBaiorcs no yrnybo4yHon npo-
JLONbHOWM OAHO- UNn ABYXGOPTOBON CUCTEME, {TO BIEYET 3a COBOM pa3MeLLeHNe BCKPbILLHBIX
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nopo4 BO BHELIHWX oTBanax. AHanma paboTbl yronbHbIX pa3pe3oB B psae 3apybexHbIX
cTpaH (ABcTpanus, Benvkobputanus, KaHaaa, Konymbus, CLLUA) nokassiBaeT, YTo npyMeHe-
HVe NonepeYHoN cUcTeEMbI pas3paboTky C MPUMEHEHNEM BHYTPEHHMX OTBanoB obecnednsaeT
Bonee HU3KYK 3eMEeEeMKOCTb (OTHOLLEHME MOLaAN HapyLLEHHbIX 3eMenb K obblve nones-
HOro MCKOMaeMoro 3a nepuog), 4em yrnyboyHas npogoneHas cuctema. TeopeTuHeckn nepe-
X04 OT NPUYMEHEHUsT BHELLHEro oTBana K MCMOMNbXOBaHWIO BHYTPEHHEr0 MOXET NPUBECTU K
CHWXKEHUIO 3eMneemMKoCTM paspesa B 1,5-2 pasa [58].

OCHOBHbIM CpPeACTBOM ANSi MPOBELEHUS BbIEMOYHO-MOrPY304HbIX PaboT ABNAOTCS
3KCKaBaTopbl, MHOrAa MNPUMEHSAETCS M Apyras TexHuka (ckpenepsbl, Bynbao3ephbl, NOrpy34vnkin
nT. 4.).

JkckaBaTopbl MOryT ObiTb OZHOKOBLUOBBIMA W MHOrOKOBLUOBbIMA. OfHOKOBLUOBbIE
3KCKaBaTOPbl XapaKkTEPUIYHOTCA LMKINYHBIM AEACTBMEM — OHW MOCMNEeAO0BaTeNbHO BbIMON-
HSIIOT orepauMn KonaHus 1 NepemMeLLeHNs ropHOM Macchl B KOBLUE, NMOBOpaYMBasiCb BOKPYT
cBoeil ock. MHOroKoOBLLOBbIE 3KCKaBaTOPbl XapakTepuayloTCs HEMpepbIBHbIM AEACTBUEM —
OHM MPOM3BOAAT BbIEMKY M MOrPy3Ky rOPHOW Maccel B NPOLECCE MEPEMELLEHNSA KOBLUER Mo
KpyroBow Tpaektopum [35].

OkckaBaTopHble 3a60u MOryT ObITb TOPLOBbLIMU (MCMOMB3YIOTCS ANA OAHOKOBLLOBLIX U
POTOPHBLIX 3KCKaBaTOpOB), PPOHTaNbHLIMK (MCNOMB3YTCA ANA LEMHbIX 3KCKaBaTopoB Ha
PENbLCOBOM XO4Y W (OPOHTASbHBIX MOrPy34MKOB) U TYNMUKOBLIMM (47151 MPOXOAKN TPAHLLER).

Mo B3anMHOMY pPacnoNOXEHWNIO 3KCKaBaTopa WM TPaHCMOPTHOrO CPefcTBa BbleMKa MO-
XeT BbITb OpraH13oBaHa: BEPXHUM YeprnaHnuemM WU BEPXHEW MOrpy3KOW, HWKHWUM YepnaHuem v
HWKHEW NMOrpyskon, CMELLaHHbIM YepnaHvemM 1 Norpyskon. o xapakrepy ABWKEHUSI TPaHC-
MOPTHBIX CPEACTB MOA MOrpy3Ky PasnmuyaroT ABE CXeMbl ABYKEHUS: TYNMNKOBYIO N CKBO3HVYIO.

[ns aKkckaBaTOpOB C MEXaHWYECKOW NonaTon MakcumanbHas NPOu3BOAUTESNIBHOCTL
Jocturaetcst npu paboTe B TopLeBbix 3ab0six, MOCKONbKY B TakUx Cry4asx yron nosopoTta
cTpensbl coctaenaet 4o 90°, 1 BO3MOXHO OpraHnM3oBaTh CKBO3HYHO CXEMY ABWKEHUA TpaHCc-
nopta. MNpn paboTe 3KCkaBaTOPOB C MEXAHWUYECKOW NONaTon B TYNUKOBOM 3aboe Heobxoaun-
MO YBENUYMTL Yron MOBOPOTa CTPErbl, @ CAMOCBasibl BbIHY)XAEHbI ABUraTbLCA MO TYMNMKOBOW
cxeme. [Mpu paboTe aKCkaBaTOPOB C MEXaHUYECKOW NOMaTon BO (PPOHTANBHOM TYNMKOBOM
3aboe Takke BbICOK Yros noBopoTa CTperibl, @ Camy SKCKaBaTopbl BbIHYKAEHbI YACTO nepe-
MeLLaTbCesl.

2.2.2.1 3kckaBauusa OAHOKOBLIOBbIMU JKCKaBaTopamMu

OQHOKOBLLIOBLIE 3KCKABATOPbI XapaKTepu3ayloTCs MEHbLUEN MPOU3BOAUTENBHOCTBIO,
YeM MHOTOKOBLUOBbBIE, HO OHW MPUFOAHBI 4SS BbIEMKM B30OPBaHHbIX KPEnkux nopoa B noboe
BpemA roga.

Mo npyHUMNY nepeaaqm aHeprum OT ABUrartens K KOBLUY O4HOKOBLLIOBbIE 3KCKaBaTOpbl
pasaensioT Ha MexaHWYeckue U rgpaenuyeckne. B MexaHUYeCKMx 3KckaBaTopax UCTonb3y-
€TCs CUCTeMa BasoB, LUECTePEHOK U pasHbIX nepeaay, a B rmapaBnnyecknx — rupoHacochl
W ruapoasvraTeni.

Mo BAam UCnonb3yeMbIx ABUraternieil O4HOKOBLLOBbIE 3KCKABaTOPbl MOApPasAenstor
Ha 3NeKTPUYECcKMe U gusenbHble. JNEeKTPUYECKMe 3KCKaBaTopbl xapakTepusylotcs Gonbluei
rPY30MNOABEMHOCTLIO Y MEHBLUMMMN SKCMIyaTaLMOHHLIMM PACX04aMU, HO MeHbLUEA MOBUIb-
HOCTbLIO 1 TPeBYIOT NOAKMIOYEHUA K SneKTpoceTn. MuapaBnuyeckue akckaeaTtopbl oGraaaior
BbICOKOW MOABVXHOCTBHO CTPESibl, PYKOATU M KOBLUA, a Takke 60NbLUMM YCUIIMEM KONaHWS.
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Mo Tvny xopoBoro o6opynoBaHMS OLHOKOBLLOBbLIE 3KCKABaTOPbl NOAPa3AensaTCs Ha
[YCEHMYHbIE, Luaratolime, pexe pacrpoCcTpaHeHbl NHEBMOKOMNECHBIE N PEMbCoBbIE 3KCKaBa-
TOpBbI.

Mo KOHCTPYKTUBHOW CXeMe OAHOKOBLLOBbIE 3KCKaBaTOpbl NMOAPAa3LEensoTCs Ha Mexa-
HUYECKYIO nonaty (C XXEeCTKOW CBA3bH MEXAY KOBLLOM W PYKOSITbIO) U 3KCKaBaTOpbl C kaHaT-
HOW CBA3bIO (AparnamHbl). JKCKkaBaTopbl TUMa MEXaHWYeCKoW nonaTtbl NogpasfensioTcs Ha
MaLLWHbI C NPSMOW NONaTon 1 ¢ 0BpaTHOW NonaTor. Takke OHW MOryT pasnuyatbCs Mo Tuny
UCMOSb3yeMbIX NepeaToYHbIX YCTPOUCTB (KaHaTHbIE, PeeYHbIE).

Mo aKkcnnyaTauMoHHOMY Has3Ha4YeHWo U pogy BbINONHAEMOW paboThl CyLlecTByOLME
TWMNbI 3KCKABaTOPOB KNacCUULMPYIOT Ha KapbepHbIE, BCKPbIWHbIE, 40BbIYHbIE, CTPOUTENb-
HbIE UT. A.

B yronbHol oTpacnu LUMPOKO pacnpocTpaHeHbl O4HOKOBLUOBbLIE SKCKaBaTopbl C Mexa-
HUYECKOW nonaTtor 1 anekTpuyecknv npmeogom cepumn 3KIM (3kckaBaTopbl KapbepHble ryce-
HUYHbIE), TaKkKe MPUMEHSIOTCS SKckaBaTopbl Al (3KCKaBaTopbl rmapaBnMYeckme). Jkckasa-
TOPbl 3TUX TUMOB MMEKT KOBLUM BMECTUMOCTbIO 1-40 M. [Ins BCNOMOraTenbHbIX paboT unc-
Monb3ylTCsl CTPOUTENbHBIE (YHMBEpPCamnbHbIE) 3KCKaBaTopbl C KOBLUAMW Marol eMKOCTU
(0,5-2 m3).

[na BCKpbILWHBLIX paboT NPUMEHSIKOTCA AparnaHel cepuin 3BT (3kckaBaTopbl BCKPbILL-
Hble ryceHuuHble) 1 JLU (skckaeaTopbl Laratolme). JkckaBaTopbl 06enx cepuit cHabxeHbI
ANVHHOW cTpenon (1o 90 M) 1 GOMbLIMMM KOBLLAMM (BMECTUMOCTLIO 10 40 M). OHM croco6-
Hbl MeperpyaTb BCKPbILLHYH MOpoAy cpasy B OTBan Unu B BblipaboTaHHOE NpoCTPaHCTBO.

2.2,2.2 3KCKaBauus MHOTOKOBILOBbLIMM 3KCKaBaTopamMun

MHOrokoBLUOBbIE ~ 3KCKaBaTOPbl  MO3BOMAOT  YCKOPUTb  MPOLIECC  BbIEMOYHO-
NOrpy30y4HbIX paboT, HO UX NPUMEHEHNE BO3MOXHO TOJBKO NpU paspaboTke pbIXnbiX, Cbify-
YMX MOPOA U UCKIIOYUTENBHO B Tennoe Bpems roaa. OCHOBHBIMU TMNaMN MHOTOKOBLLOBBIX
3KCKaBaTOpOB SIBIISKOTCA LUENHbIE U POTOPHbIE. Paboumm opraHoM LIEMHbIX SKCKaBaToOpoB SB-
NSIETCS KOBLUOBAS pama, Y KOTOPOW OAMH KOHEL, LUApHUPHO 3aKpenreH Ha Kopryce, a Apyron
nofBeLLEH Ha YKOCUHe U nonucnactax. Bolemka nopoabl B 3a60e NpousBoaUTCA KOBLLIAMY,
KOTOpblE NMPUXMMAlOTCA K 3a60K0 BECOM pambl. LienHble akckaBaTopbl MOTYT NEpPeaBUraTsCs
Kak COBCTBEHHBLIM XOAOM (F'YCEHWYHbIM UMM LWaralLwyM), Tak U XKenesHOA0POXKHbIM TpaHC-
nopToMm. EMKOCTb KOBLUEN LeMNHbIX 3KCKABaTOPOB cocTaBnseT oT 2,5 no 45 M2, Mpoussogu-
TENbHOCTb LieMNHbIX 3KckaBaTopoB coctasnseT ot 800 o 10 000 M.

Pabounm opraHom pOTOpHbIX 3kckaeaTopoB (OP) siBNseTCA pOTOPHOE KOMeco Aua-
MeTpoMm oT 2,5 no 18 M, pacnonokeHHOe Ha KOHLE CTpernbl U CHabXeHHOe MHOXECTBOM
koBLUeN (06bl4HO OT 6 A0 24). EMKOCTb KOBLUEW LIEMHbIX 9KCKaBaTOpOB COCTaBnseT oT 3 Ao
80 M°. Mpon3BoANTENLHOCTL GONBLLMHCTBA POTOPHLIX 3KCKABATOPOB COCTaBNseT oT 630 A0
5000 M3/ 1 Gonee [35].

PoTopHbIe 3KCKaBaTOPbl SIBMSILOTCA YaCTbHO POTOPHBIX KOMIIIEKCOB, B KOTOPbIE TakKe
BXOAUT KOHBeWep nnu oteanoobpasosarent. CBA3b Mexay HUMU obecrneunBatoT cneumanb-

Hble yCTpOI?ICTBa — neperpyxarenu.

2.2.2.3 3kcKaBauuAa Npoyen TeXHUKOMN

3a VCKMIoYEHNEM 3KCKaBaTOPOB MpY BbIEMOYHO-MOrPY304HbIX paboTax, MoryT npume-
HATbCA: MOTPy3unKkK, BynbAao3epbl, CKpenepbl U 3eMNEPONHO-TPAHCNOPTHBLIE MalUMHbL. pe-
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MNMYLLECTBEHHO OHW UCMOSb3YHOTCA Ha BCroMoraTtenbHbix paboTtax (CTpouTenscTBO AOPOr,
nogrotoBka paboymx KM OoTBanbHbIX NMAOLWEAOK), HO MHOrAA MOTYT MPUMEHATLCA M ANA No-
rPY3KM YISl U BCKPbILLHbBIX MOPOL.

Bynbfo3epbl NPUMEHSIOTCH UCKMIOYUTENBHO ANS BCOMOrarenbHbiX pabot (yaaneHwe
BEPXHEro Crosi Mo4ysbl, MiaHNPOBKa NMOBEPXHOCTEN, PEMOHT A0POr).

Ckpenepbl MOTYT Takke WUCMoNbL30BaThCs ANA BbleMKU MATKMX MOPOA C TPaHCnopTu-
poBKoi MX Ha HebBonblloe paccTosiHve. B GonblUMHCTBE CBOEM ckpenepbl NPeacTaBnsAloT
coGoli konecHble ByKcvpyeMble MaLmHbI, KOTOpbiM TpebyeTca Taray. BmectumocTb koslwa
ckpenepa coctaenseT 6-40 M>. TTPOM3BOAUTENLHOCTL CKpenepa C KOBLLOM 15 M> MOXeT co-
cTaBnTb 250—-400 M3/

Morpyaymki MOryT MPUMEHSATbCA AN MNaHMPOBKN NOBEPXHOCTENW U MOrpy3kn B3O-
pBaHHOW ropHOW Macckl. Ha yronbHbIX paspesax MOryT MPUMEHSTLCA NOTPy3YUKU rpy30-
NoABEMHOCTLIO KOBLLA OT 2 A0 36 T 1 o6bemMoM koBLua 6-14 m°. CMeHHas Npou3BoOAUTENb-
HOCTb NorpysunkoB MoxXeT gocturatb 4000 T. Morpy3ymkn MOryT UMeTb Kak ryCeHu4Hoe, Tak
1 konecHoe waccy. MNpu oTKpbITOM A0ObINE OOBIYHO MPUMEHSAIOT HEMOBOPOTHBIE (PPOHTamNL-
Hbl€) MOrpys4nki, KOTOpblEe, KaK NPaBWIO, XapakTepuayroTcs 60nbwen rpy3onosbeMHOCTbIO
MO CPaBHEHUIO C MOMYNOBOPOTHLIMU U MOMHOMOBOPOTHbIMW. Mcnonb3oBaHWe Norpy3ymkoB Ha
YrofibHbIX pa3pesax orpaHnYeHo, NMocKOMbKY MX MPUMEHEHNe TPeByeT HN3KOW BbICOTLI 32605
N OTHOCUTESIbHO MarblX pasMepoB KyCKOB B30OPBaAHHOW nopoabl. Kpome Toro, norpysymkm oT-
NIMYAKOTCH  HWM3KMM  HAaMOpHbIM  YCUNIMEM TMNPU  BHEAPEHUM KOBLIA B TOPHYIO Maccy.
B 60nbLUMHCTBE CBOEM MOrpy34mnki paboTaroT Mo YEMHOYHOW CXEeME ABWDKEHMUS.

OG6LIYHO MOrpy3yMKM M CKpenepbl NPUMEHSIIOTCA ANS BbIEMKU NOopos Ha HeGonbLuMX
paspesax C rogoBbiM 00bEMOM paboT [0 3 MIHT M PacCcTOAHUEM TpaHCcnopTupoBkn 0,3—
0,5 km [35].

2.2.3 TpaHcnopTUPOBKa rOPHOM Macchl (NepemMeleHne KapbepPHbIX rPy30B)

MepemeLyeHme ropHOM Macchl (BCKPbILLHOM NopoAbl U yrns) oT 3a60s A0 NyHKTOB pas-
rPY3KM MOXET OCYLLECTBNATLCH C MPUMEHEHMEM TPEX OCHOBHbIX BUAOB TPaHCMNopTa: aBTo-
MOBUINBHOrO, XXENe3HOA0POXKHOrO M KOHBEWepHOro. B pefikux cryyasx Takke MOryT UCMonb-
30BaTbCA CKUMbI UMW KaHaTHbLIE AOPOTN.

ABTOMOBUBHBIN 1 XKENE3HOAOPOXKHLIN TPAHCMOPT XapakTepU3yeTCs LIMKIMUYHLIM AEN-
CTBMEM, @ KOHBENEPHbLIN — HEMPEPLIBHLIM.

MpVHUMNMansHEIMA 0COBEHHOCTSIMI KapbepHOro TpaHcropTa sBnstoTcs: ObicTpas
o06opaymMBaeMoCTb Y MHTEHCUBHOCTb ABWKEHMUS, 3HAYUTENbHBIA YKIOH TPaHCMOPTHBLIX NYTEN,
fonbluas yaapHas Harpyska npu norpyske.

Ha psine MecTopoXAeHWIn NpUMEHSIeTC KOMBUHUPOBaHHAs TPaHCNOpTMPOBKA, KOTO-
pas npegnonaraeT rocriefoBaTenlbHOe UCMOoNb30BaHNe AN NepeMEeLLEHUS KapbepHbIX rpy-
30B pas3nuyHbiX BUAOB TpaHcrnopTa. CyllecTByeT HECKONbKO BapyMaHTOB KOMOWHMpOBaHWUSA
TpaHcnopTa [35].

LLivpokoe pacnpocTpaHeHue nonyymna koMOuHaLms aBTOMOOUIBLHOIO U XEenesHoAo-
POXHOro TpaHcnopTa, NPW KOTOPOW ropHas Macca [oCTaBNAaeTcs aBTOTpaHCNopTom us 3abo-
€B [0 MEPEerpy3oyHbIX MyHKTOB, & OTTyAa — KENe3HOAOPOXHbLIM TPaHCTNOPTOM Ha NoBepXx-
HocTb 3emnu. [laHHaa koMOuHaums uenecoobpasHa npu cpeaHen rnybuHe paspesa (120-
150 M) 1 60nbLIOM PacCTOAHUN TPAHCMIOPTUPOBKI.
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BoamoxHa komBuHauma aBToTpaHcnopTa ¢ KOHBEWEPHBIMU UM CKUMOBLIMU NOAHEM-
HUKaMu, KoTopas adhdeKkTMBHa Npu BonbLumx rnybuHax (bonee 120-150 m).

Ha BbICOKOropHbIX paspesax, rae Cnyck ropHoM maccel npu nepenage BbicoT 200—
800 M 3aTpyaHeEH, NPUMEHSIETCS KOMOMHALMSA aBTOTpaHCNopTa ¢ yrnecnyckamy unm noasec-
HbIMW KaHaTHBIMW JOpOramu.

2.2.3.1 ABTOMOOUIbHbIN TPaHCNOPT

ABTOMOBWMBHBIN TPAHCMOPT PACcNpPOCTPAHEH Ha YroMbHbIX paspesax AOCTaTOYHO LUK-
pOKO, 0CODEHHO Ha TeX U3 HMX, YTO OrpaHUYeHbl B NnaHe u obnagaroT HEBLICOKOM NPOU3BO-
AMTenbHOCTBIO (80 15 MnH T/rof). ABTOMOBMNBHBIA TPaHCTIOPT MOXET WUCMONb30BaTbCH Ha
nyTax C KPyTbiM nogbemoMm (Ao 8 % — 12 %) u maneiM paguycom nosopota (20—24 m).
C Lpyrov CTOPOHbLI, aBTOTPAHCMNOPT OTNMYAETCs PSAOM HEAOCTATKOB:

- MeHbLLas rpy3onofbeMHOCTE B CPABHEHWUM C KENE3HOLOPOXHLIMU COCTaBaMy;

- HeOBXOAUMOCTb CO3A4aHUS rapaxHOW cryxbbl ¢ 6onbWMM KONMMYECTBOM COOTBET-
CTBYHOLLIEro nepcoHana;

- OTHOCUTENBHO YaCTbIN PEMOHT TEXHUKA U OrPaHUYEHHBIN cpok cnyxObl (5—6 neT);

- Bonee BbICOKWE yAenbHbIE 3aTpaTbl HA TPaAHCMOPTUPOBKY OAHOW TOHHbLI FOPHOW MO-
poab!;

- 32B1CKMMOCTb OT MOrOAHbBIX YCIOBUN.

MonBwkHON cocTaes aBTOMOOMMBEHOrO TPaHCMOpPTa B pa3pe3ax NpeAcTaBneH aBToca-
MocBanamu 1 nonynpudenamu. AsTocamocsarbl 06bivHO ocHawatotca IBC Ha ansenbHom
TONNMBE (Pacxod TOMSMBA NOBLILASTCH B NMOXUX AOPOXHBLIX YCNOBUAX, NMPU HU3KOW Temne-
partype), TN TPaHCMUCCUN MOXET ObITb MAPOMEXAHUYECKAN UINA SNEKTPOMEXaHNYECKUNA.
O PEeKTUBHOCTL MCNOMNb30BaHNS aBTOTPAHCTIOPTA 3aBUCUT OT CXEMbI ABWKEHUS aBTOCaMo-
ceanos B 3a60e. B onpegeneHHbIx cryyasx BO3MOXKHO OCYLLECTBUTL CMapeHHYH0 YCTaHOBKY
camoCBarioB nog norpyaky, 4to obecrneyneaeTt Gonee BbICOKYO MPOU3BOAUTENBHOCTb.

Mpwn TpaHcnopTuposke yrns aBTOMOBUIbLHBIM TpPaHCNOpPTOM Tpebyetcs nposeaeHve
paboT no pemMoHTy aBTogopor. [Ans 3Tol 3ajauv npumeHsitotTcst Bynbao3epsbl, rpengepsbi,
ckpenepbl U WwebHepasbpackiBatoLme MalluHbl (C NienecTkoBbiM nnu 6apabaHHbIM pasbpa-
cbiBaTenem LwebHs)

2.2.3.2 XXene3HoaoOpPOXHbIA TPAHCNOPT

>KenesHogopoXHbIA TPaHCMOPT, Kak NpaBuro, NpuMeHseTcs Ha Hernybokux (Ao 300—
350 M), Ho BonbLUMX B MnaHe yronbHbIX pa3pesax (C NPOTSKEHHOCTBIO PPOHTA Ha yCTynax
oT 300-500 M) C BbICOKOW NPON3BOAUTENBHOCTEIO (OT 25 MNH T/rog) v BoNbLWUM PacCTOAHN-
€M TPaHCMopTMPOBKM rpy3oB (3—4 kv 1 Gonee). MNpenmyLLecTBammn 3TOro BUa TpaHcnopTa
ABNAOTCS:

- ANUTenbHbIE CPOKM 3KCrnyaTaumu;

- HaL,EXHOCTb NMpw padoTte B NOOOM KNMMaTe;

- BO3MOXHOCTb UCMONb30BaHNS pasnuyHbIX BUAOB SHEPrUM (SNEKTPO3HEPrun Unm au-
3erMbHOro Tonnuea).

MprMeHeHWe xenes3HoA0POXKHOro TPaHCMopTa OrpaHNYMBaETCA PAAOM HEAOCTaTKOB:

- BbICOKME 3aTpaThbl Ha CTPOUTENLCTBO M PEMOHT PEbCOBLIX NMYTEN;

- HeoBX0AMMOCTb BonbLUIOro pagunyca 3akpyrneHus nyten (120—-150 m);

- OrpaHUYeHHbIN YKNOH nyTer (06bluHO A0 2 % — 3 %, pexe ao 40 % — 60 %).
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PenbcoBble NyTn Ha paspesax MOryT ObiTb Kak CTAUMOHapHbLIMK, Tak U BPEMEHHBLIMW
(BpeMeHHble NyTU NepvoauYecku nepemellatotcs Becnes 3a gppoHTom pabot). CrauvoHap-
Hble NyTK obecneunBaroT ckopocTb ABKeHNUA A0 30—40 km/4, BpeMeHHble — A0 15-20 km/u.
Ana nepemelleHns penbcoLunansHoOM peLleTku npumeHsoTea Bynbaosepbl. [Ana obenyxu-
BaHWS Xene3HOAOPOXHBIX MyTer UCMOMbL3YHTCA pas3nuyHble NyTEeBble MalUMHbI: AYMMKapbl-
[L03aTophbl, YHMBEpCcarbHbIE LNanonogboeyHble N PEMOHTHLIE MaLUWHbI, KpaHbl Ha KeneaHo-
LLOPOXXHOM XOgy.

B kayecTBe NOKOMOTMBOB 4allle WCMONb3YHOTCSl TEMMOBO3bl, MOCKOMbKY AN UX 3KC-
nnyaraumm He TpebyeTcs COOpY>KEHUE KOHTaKTHOW ceTu. Takum oBpa3omM, Npu akcnnyaraumm
TENNOBO30B MOXHO 3(PEKTUBHO OCYLLECTBNATL NEPEMELLEHNE PENBLCOBLIX NyTEW. Takke
NMPUMEHSIIOTCA TAroBble arperarbl (CUEneHHbIE CEKLUM NIOKOMOTMBOB M AyMIMKapoB, o6opy-
JOBaHHbIX TArOBLIMU 3MEKTPOABUraTENsIMU), MaHEBPOBbLIE YCTPOWCTBA, CMOCOGHbIE nepe-
LBUraTh >Kene3HoAopOXHbIE BaroHbl B 000X HanpaBneHusix, U TonkaTenu, npeaHasHaqYeH-
Hble ANS NPpUBOAA MEXaHM3MOB aBTOMAaTUKW.

Ons xapbepHOro TpaHCnopTa MOryT MPUMEHSATBCA TPYU TUMNa CaMOpPa3rpyKaroLLmxcs
BaroHOB: AyMNKapbl, XONNepb! U roHAonNbI. Jymnkapbl npeacTaBnsaioT cobor BaroH ¢ HU3KMMN
BopTamu, 0OfMH U3 KOTOPbIX MOXET OTKUALIBATLCA NPU HakIoHe Ky3osa. [py3onogbeMHOCTb
AymnkapoB moxeT cocraBnatb 60—180 T. Xonnepbl ocHaLeHbl Ky3oBaMu B (OOPME BOPOHKMN
C nKkamnm B HwkHeM udactu. [pysonoabeMHOCTb xonnepoB coctaenger 50-70T. Ba-
roH-roHgona npeacraenset cobor nonyeBaroH C ropU3oHTanbHbIM MOSIOM U MlOKaMu B AHW-
we. MNpysonoavemHocTs roHgon cocraenset 60—100 1.

2.2.3.3 KoHBeMnepHbIN TpaHcnopT

KoHBeMepHbI TpaHCnopT uenecoobpaseH Ha BbICOKONPOU3BOAUTESNBHBLIX pa3pesax
(20-30 mnH T/rog), roe WCMonb3ylTCs dKCKaBaTOpbl HEMPEPLIBHOTO AEWCTBUSA, a Takke Ha
pa3pesax ¢ 6onbLuon rnybuHon (ot 150—200 M), ¢ Nepece4eHHON MECTHOCTLIO U ANSt TpaHC-
NOPTUPOBKM rPY30B Ha OTHOCUTENLHO BonbLuMe paccTosHNs (0T 3 Ao 20 km).

KoHBelep xapakTepusyeTcs HavMMeHbLUMMW Tpyao3aTpataMu cpean BCeX BUAOB Ka-
pbepHoro TpaHcrnopta. OgHaKko ero MPUMEHEHWE XapakTepuayeTca PAA0M OrpaHUUEHUIA:

- nepemMeLLaemMble rpy3bl AOMKHbI ObiTb OAHOPOAHBI, OTNMYATLCS HEBLICOKOM abpa-
3MBHOCTLIO M Manow KpynHOCTBHO (80 500 mm);

- OFpaHNYeHHbIN yron nogbema (o 22°);

- BbICTPbIA U3HOC TPAHCMOPTEPHON NEHTbI.

[nvHa cTtaBa koHBenepa ¢ OAHUM MPUBOAOM MOXET cocTaBnaTb 400—-1500 M, wupmHa
TpaHcrnopTepHon neHtel — oT 0,9 10 3,6 M. CKOPOCTb ABWKEHWS KOHBENEPOB COCTaBISET 2—
6 M/c. MNponseoaAnTENBHOCTL KOHBEMEPOB MOXET cocTaensaTs oT 500 go 5000 M3,

Mo Ha3HaueHuo KoHBerepbl MOryT ObiTb 3a60MHLIMW, NMOABEMHBIMU, MarncTpanbHbI-
MW 1 oTBanbHbIMU. KpynHenwmne B Poccum MarncTparnbHble KOHBENeps! AnvHonM 15 kv aen-
cTBYIOT Ha bepesoBckom paspese (KpacHosipckuia kpai).

2.2.3.4 NMpouune BnabI TpaHcnopra

B pepknx cnydasix nns TpaHCNOPTUPOBKW YA Y BCKPbILLHBLIX MOPOA MOTYT MCMOMb30-
BaTbCs CKMMbI (ONPOKMAbIBAIOLLME BArOHETKM) UMK KaHaTHbIE AOPOri.
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2.2.4 CknagupoBaHue U OTrpy3ka yrns
2.2.4.1 CxknapgupoBaHue yrna

Obuwme nonoxeHnsa

CknagupoBaHue yrns Ha cknagax B 60nbLUMHCTBE CBOEM OCYLLECTBISIETCA B OTKPbI-
Tbix Wrabensx (pexe — B ByHKepax n 3akpbITbiX cknagax). Ha cknage AomkHO ocywlecTs-
NATLCA pasfenbHOe XpaHeHUe yrnew no COpTOMapkam, COCTOSHUIO U CPOKaM XpaHeHWs.
KoHTporb kavecTsa yrns ocyLecTBAseTCA ¢ NOMOLLbIO NabopaTopHOro KOMMMEKCa, KOTopbIA
MPOBOAMT aHanu3 N3MEHeHUs1 COCTaBa 1 NapamMeTpOoB YA 1 NPOAYKTOB oboralleHus.

Mpu cTpouTenscTBe U aKcnnyaTauuy wrabenen forkHbl ObiTe y4YTEHbI BCE YCMNOBMS,
obecrieumBarloLLe COXPaHEHNE KavecTBa Yrna N MakCMMarnbHOe CHKEeHWe notepb. [Ansa co-
OPYXeHWs cknaga crneayeT BbioupaTe Cyxyto He3aboMoyYeHHyo NNoWwaaky, rno BO3MOXHOCTU
BOMM3N >KENe3HOAOPOXKHbLIX NMyTEN W 3aALUMLLEHHYI0 OT BETPOB €CTECTBEHHbIMU WUIU UCKYC-
CTBEHHbIMW 3acnoHamu (Kpome Toro, wrabens Ha cknagax cneayeTt pacnonaratb BAOSb
HanpaBneHna rocnofcTaytowmx BeTpos). BeibpanHas ans cknaaa nnowaaka aomkHa ObiTb
ouvLLeHa OT LUNakoB, Mycopa, METannonomMa, JpeBecHbIX OTXOA0B, PACTUTENIbHOCTU U APY-
MX MNOCTOPOHHKX MPEAMETOB M XOPOLLO BbIPOBHEHA.

Mnowaaka AnNa cknagupoBaHust yrna AomkHa OblTb CnnaHvMpoBaHa TakMm obpasom,
YTOObI UCKIHOUYNTE €€ 3aTOMNEHNE JOKAEBLIMUA, TanbIMU UNW FPYHTOBBIMW BOAAMK (NNOLAA-
ka Noj CknajoM JOShKHa MMeTb YKIOH B 3-5° Ans cToka BoAbl 3a npegenbl cknaga, MoryT
TakKke yCcTpanBaThCs cneumarnsHble noglutabeneHsle ocHoBaHUA). Takke nnowaaka fJomkHa
ObITb cHabeHa ApeHaXHbIMW YCTPOMNCTBaMX ANSi OTBOAA FPYHTOBbLIX, LOXAEBbIX U TasbIX
BOZ,.

Ona cknagvpoBaHWA YCTOMYMBBIX K OKMCIIEHWIO YITIEN PEKOMEHAYETCH YCTPOWCTBO
MPOYHBIX 3a0ETOHMPOBAHHBIX OCHOBaHWM, UCKMHOYaKOWMX NOTEPU YIIA B rPYHT u obecneyn-
BaOLLMX XOpoLUMIA OTBo4 Tenna. [ns mManoyCTOMYMBLIX K OKMCMEHUIO YINeWn NoLaaku nog,
wrabens peKoMEeHAYTCHA B BUAE €CTECTBEHHOIO rpyHTa, obecneunsaroLero XopoLuyto Ten-
NOOTAAYY OT YINsi B MOYBY, OTHOCUTENLHO ObICTPOE yaaneHne atMocdepHbiX 0CafKkoB, a
TaKKe XOPOLUMI KOHTaKT Yris C OCHOBaHWEM, YTO 3aTpyaHsieT CBOBOAHBIN MOACOC BO3ayXa B
wrabens.

Hanbonee paunoHansHolu aenseTtcsa dhopma wrabens B BUAE NPaBUIILHOW YCEYEHHON
nvpaMunibl ¢ OCHOBaHNEM B BWAE BbITAHYTOrO NMPSMOYronbHUKA. Takke BO3MOXHO hopmu-
poBaHue WTabenen yanUHEHHOW unu okpyrnoi dopmbl. Pasmepbl wrabens 3aBuCAT OT
NpYMeHsieMbIX cnocoboB yknaaku (NS PAAOBLIX YIIeN — C NOCMNONHBIM U NOBEPXHOCTHBIM
YNINOTHEHWEM, ANSi COPTOBbIX — B3 YNNOTHEHMS), @ Takke OT CBONCTB W CPOKOB XpaHeHWs
yrns. o mepe pocta CKNOHHOCTW Yrnen K OKUCIIEHUIO N CAMOBO3ropaHUio MakcvmMarbHas
Jonyctmmas Bbicota wrabenel cokpawaetca Ao 2,5 m. LlnpuHa wrabens us Bypbix 1 ka-
MEHHbIX yrrnen gomkHa 6biTb He 6onee 20 M.

B npouecce xpaHeHus yrna NpoucXoAuT €ro OKUCINEHWE, HarpeeaHue n U3MeHeHune
TexHonornyecknx ceoncte. MNpeaenbHble CPokM XpaHeHWs yris B Wtabensx COCTaBnsioT OT
6 no 24 mec. lMpu 3aknagke psLoBOro yrnsa Ha ANUTENbLHOE XpaHeHe HeoBXxoauMo npouns-
BOAMWTb YMIOTHEHNE rOPU3OHTaNbHbIX NMOBEPXHOCTEN LUTabens n 0TKOCoB, B 0COGEHHOCTU B
WX HYDKHEN YacTu.
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MpoTuBOAECTBUE HarpeBy U CaMOBO3ropaHuo

Ona npepynpexneHns HarpeBaHWs M CaMOBO3ropaHus MpU XpaHeHuu Haubonee
CKIMOHHBIX K OKUCIIEHWIO yrien (MOMMMO MOCMOMHOIO W MOBEPXHOCTHOMO YMIOTHEHWS UX B
wrabene Ana psAoOBbIX Yrren) peKoMeHAYeTCs:

- BHECEHWNE MHIMOWUTOPOB (8HTUOKUCIUTENEN B BUAE PacTBOPOB, BOAHBLIX 3MYINbCUWA,
CYCMEH3UA UMM CyXUX peareHToB) B Mpouecce hopmmpoBaHus wrabenen ¢ NOCnorHbIM U
NMOBEPXHOCTHBIM YMITOTHEHMEM YIS UK C MOMOLLBHO CrieLmarnbHOW HACOCHOW YCTaHOBKU Ye-
pes TpyObl C OTBEPCTUSIMU, NOrpy>Kaemble B LuTabensb;

- MOKpPbITUE NOBEPXHOCTM WTabens cneymanbHeIMU COCTaBaMu;

- MOKPbITUE MOBEPXHOCTM LWITabens CycrneH3ven ralieHon U3BecTu B LeNsX yMeHbLUe-
HWS neperpeBaHns WTabens (4N XHLIX PEMMOHOB).

He pgonyckaeTtcs:

- ycTpauBaTh B LUTabensix BEHTUNALMOHHBIE KaHanbl UMK BbITSXKHbIE TPyObl C LEnbo
OXNEKAEHUS;

- CKNaaupoBaTh Yronb CBEXeW A00bIMM Ha CTapble oTBanbl yris, nponexaswero 60-
nee oHOro MecsLa;

- pacnonararb wrabenu yrnsi n Topda Hag UCToOYHWMKamu Tenna (NaponpoBoAasl, Tpy-
©onpoBoAbLI ropAYen BoAbI, KaHarbl HarpeToro BO3ayxa), a Takke Haj NPONOXEHHBIMU dneK-
Tpokabensamm 1 HedTerasonpoBoAamu;

- CMeLmBaThb B 0gHOM WwTabene yrnu pasHbix Mapok [59].

Mpu xpaHeHNM CKNOHHBIX K CaMOBO3ropaHuio yrnen Heo6xoaumo nepuogudeckn npo-
BEPATL ero Temneparypy BHyTpu wtabens (ans vero wrabenb aomkeH ObiTe cHabxeH Me-
Tannu4eckumm Tpybammn) n NpoBOAUTE MOHUTOPUHI BHELHWUX Npu3HakoB. Mpu xpaHeHnn
YCTOMYMBBIX K OKUCIIEHWUIO YIIE U aHTPauMTOB OMpeferieHne TemnepaTypbl Yrns MOXeT
NMPOM3BOAUTLCS TEPMOLLLYTIOM.

Mpw camoHarpeBaHuM yrns B WUTabene MoOryT NPYHAMaTbLCS CreAyoLLIME MEpbI:

- YNNOTHEHWE YISt B MECTax O4aroB HarpeBsa;

- YAAneHne HarpeToro yrns us wrabens 1 HanpaeneHWe ero Ansi UCNoNb30BaHUS;

- yAaneHne 3aropeBLUErocs yrisi, NepeHoc ero Ha OTAeNbHYH NoLWAaaKy TOHKUM Cro-
€M, MHTEHCUBHas NONUBKa €ro BOAOM 10 MOJSHOO TYLLEHUS], OTrpy3Ka NOTYLLEHHOrO Yrhs;

- PV HEBO3MOXHOCTM yaaneHwust yrns w3 wrabens unvm ero oTrpy3ku NnpuMeHsieTca
TYLLEHWEe O4aroB 3arOpPeBLUErocsl yrns NyTeM YMroTHEHUA MOPaXKEHHbIX MECT W 3anvBaHust
0O4aroB BOAHOW CYCMEH3NEN ralleHoM U3BECTU UMK MMUHUCTBLIM PacTBOPOM (B HEOBXOAMMbIX
Cryyasx NoBepxHOCTb LUTabens NOKPbLIBAETCA CNOEM MMUHAHON OBMaskv) U ApYrMMy aHTu-
nvporeHamu.

¥Yrnn ¢ cogepxaHvem Briary 6onee 6 % — 7 % v npu cogepxaHun mernoun Gonee
20 % HesaBMCMMO OT Mapku nofBepXeHbl NpoMep3aHuto B wrabene Ha rnybuHy 0,5-2 M B
3aBUCUMOCTU OT KNMMaTUYECKUX YCIOBUIA.

MNpoTuBOAECTBME CMEP3AHUNIO

[nsa npegoTepalleHs cMep3aHnsa yrnem OCyLUEeCTBNSIOT:

- B3pbIXIIEHNE BEpPXHEro cnosi Wwrabens ¢ NOMOLBH0 MaLUMH-PbIXAUTENEN UNN ApYTUX
NpUCnocobneHnin 40 HACTYNIEHNS 3aMOPO3KOB UM NOCNe 3aMOPO3KOB, €CNN TONLWMHA Npo-
Mep3aHusa He npesbicuna 100-150 mm;

- 06paboTky BEPXHEro Cros yrns A0 3aMOPO3KOB MOBEPXHOCTHO-KTMBHLIMW BeLle-
cTBaMn (HedpTenpofykTamu, OTXOAaMWU KOKCOXMMWUYECKOro U HedTenepepabaTbiBaroLLero
NPOW3BOACTB) Ha rNyBuHY NPOMEpP3aHms.
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B 3aBMcMMOCTM OT eMKOCTM cknagbl A0mKHbI BbiTe 060pyaoBaHbl HEOOXOANMBLIM KO-
IMYECTBOM MEXaHW3MOB COOTBETCTBYIOLLEN MPOU3BOAWUTENBLHOCTY, B TOM YMCHE KpaHamu,
cKpenepamu, KaTkamu, Becamu, HapyKHbIM OCBELLEHWEM, NMPOTUBONOXAPHBIMA BOAOMPOBO-
Jamu, NPoYYMKN NMPOTUBOMOXKAPHBIMU CpeacTBaMn. BEeHTUNALMS 3aKpbITbIX NOMELLEHWA npu
HeoBX0AMMOCTM B XOMOAHOE BPEMS rofa MOXKET OCYLLECTBMNATLCA C MPUMEHEHMEM Kanopu-

hepos.
2.2.4.2 Otrpy3ska yrns

OTrpysKka yrns ¢ OTKPbITbIX CKMaf0B MOXET NMPOU3BOAMTLCH KaK YHMBEpCarnbHbIM 06o-
pyaoBaHVEM (SKCKaBaTopamu, Morpysymkamu), Tak U cneLuanmanpoBaHHbIM — MOrpy3o4Hbl-
MW Komnekcamu. Morpy3odHble KOMMNEKChl XapaKTepuayroTCs BbICOKOW NMPOU3BOAUTENBHO-
cTbto (A0 2 MNH T/rog, unun 500 T/4) 1 NOTOMY YacTo NPUMEHSIIOTCS ANs NOrPY3KM Yrna B Xe-
Ne3HOAOPOXKHbIE BaroHb! [60].

Morpy3oyHble KOMMMEeKChbl MOryT BKMHOYATb B CBOW cOCTaB ApobunbHbIE U COPTUPO-
BOYHble yCTaHOBKM (cM. 2.3.2). OBbivHO 060pYAOBAHNE KOMMMEKCOB MO3BOMAET BLINOMHUTL
cregyroLme onepauumm:

- 3arpysKy psAOBOro yrisi 3KCKaBaTopamu C OTKPbLITOrO CKnaja B NPUeMHBINA ByHkep;

- COPTUPOBKY YN Ha KONOCHMKOBOM rPOXOTE;

- ApobneHve yrns;

- BOCTaBKy YIMsi HaKMOHHbIM KOHBENEPOM;

- COPTUPOBKY YIS HAa MHEPLIMOHHOM FpOXOTE;

- MOrPY3Ky B XENE3HOL0POXKHBIE BAroHb!.

Kpome TOro, npu oTrpy3ke yrns B XEne3HOLOPOXHbIE BarOHbI MOTYT MPUMEHATLCA
MalUWHbl ANst 064yBKM BaroHOB OT cHera n 06paboTku BaroHOB OT NPUMEpP3aHUS.

2.2.5 KoHTponb KayecTBa yrns

[aHHbI BONpOC paccMOTPEH B COOTBETCTBYIOLLEM NMYHKTE MPY PacCMOTPEHUN f00bI4n
yrnsi nog3eMHbIM cnocobom (cm. 2.1.5).

2.2.6 OcyweHune, BOOOOT/IMB, BOAOOTBEeAEHUE U BOQOCHAbXeHue

Mpw oTkpbITOM paspaboTke MONE3HbIX MCKOMaeMbIX CUCTEeMa BOAOOTNMBA COCTOUT K3
YCTPOMCTBa ANA PEerynMpoBaHns BHYTPUKAPLEPHOro CTOKa, BOAOCOOPHMKOB, HACOCHBLIX
CTaHUM C BOAOOT/IMBHLIMW YCTaHOBKaMW W HarHeTaTenbHbIMM TpybonposBogamu. YCTpon-
CTBa ANS perynmpoBaHvs BHYTPUKaApbEPHOro CTOKa BKMHOYAOT MPUrpyskyu ANns npepoTspa-
LeHMa aedopMaLii pbIXIbiX MOPOA Ha y4acTkax npocayvMBaHvs NoA3eMHbIX BOL Ha OTKO-
cax, BOAOOTBOAHbIE KaHaBbl Unu TpyObl AnsA cbopa BOAbl Ha BCexX yCTynax v B BblpaboTaH-
HOM MPOCTPAHCTBE 1 OTBOAA BOABI BHaYane K y4acTKoBbIM, a 3aTeM K rmaBHbIM BogocOop-
HUKaM.

B 3aBMCMMOCTM OT MECTOMOMNOXEHNS rMaBHbIX BOAOCOOPHUKOB KapbepHbI BOAOOTNNB
pasgensieTca Ha OTKPbITbIW, NOA3EMHBIN M KOMOWHWUPOBAHHBIN, BKIOYAIOLWMIA SIEMEHTbI OT-
KPbITOro U MOJ3EMHOrO.

Mpwn oTkpbITOM BOAOOTNMBE BOJOCOOPHMKM C HACOCHBIMU CTAHLMAMM pacnornaratoT Ha
caMbIX HU3KMX OTMETKax kapbepa. BogocGopHMKM rnaBHbIX BOAOOTIIMBOB COOPYKAaOTCS NpuU
nputokax eoabl bonee 50 M4 © paccunTbLIBaKOTCA Ha NPUEM He MeHee 3-4acoBOro Hop-
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ManbHOro MpuToKa BOAbl. HacocHble cTaHumM coopyxatoT y BofocbopHuMKoB 1 obopyaytot
BOLOOTIIMBHBIMW YCTa@HOBKamM1, MPOM3BOAUTENBHOCTL KOTOPbIX AOMKHA obecneyvsaTte OT-
Ka4Ky MakCMMarnsHOro CyTOYHOrO nputoka eofbl 3a 20 4; f[ononHUTENLHO npejycmarpusa-
FOTCSl pe3epBHble Hacocbl. B panoHax, rae NpUTOKWM NUBHEBBLIX BOA MOMYT B HECKOMBbKO pas3
npeBbILaTh HOPMarnbHbIE, HACOChl MMaBHbIX BOAOOTMMBOB BbINOMHAKT nnasyydumu. Mpu oT-
KPbITOM BOAOOTNMBE Ha 0OBOAHEHHBIX Kapbepax NMPUMEHSIOT B OCHOBHOM BbICOKOMPOU3BO-
AVTENBHbIE HN3KOHANOPHBIE Hacockl. HarHeTaTeneHble TPybONpoBOALI MPOKNaALIBAKTCA Ha
Hepabounx BopTax kapeepoB. B 3MmHee Bpems BOAOOTIMBHbIE YCTAHOBKW, HarHETaTeNbHbIe
Tpy6onpoBoOAbI, @ Takke BOJOOTBOAHbIE KaHaBb! 3aLLMLLAOTCa OT npoMep3anns [37].

[na BofooTBOAA NPUMEHAIOTCH HACOCHbIE YCTAHOBKN C AW3ENbHLIMU UM SneKTpuye-
CKMMW aBuratensamu, oBel4HO OCHaLLaeMble LIEHTpoBexHbIMM Hacocamu. Noagava Bogbl LeH-
TPOBEXKHBIMU HACOCAMU MOXET MpeBbIWaTh 1 ThiC. M1,

BopocHabxeHve B yronbHbIX paspesax OCyLLecTBrAeTcA ANA obecnedeHus opolue-
HUA 1N MHBIX METOL0B NPEAOTBPAaLLEHNS 3arpsasHeHNs aTMOChEPHOro Bo3ayxa, a Takke Ans
obecneyeHnst NPOTUBOMOXAPHOW 3aLLnTbl.

2.2.7 NMpupoaooxpaHHble TEXHONOrMm
2.2.7.1 NpepotBpalweHne 3arpsisHeHUA atmoccepHOro Bosayxa

OCHOBHbIM 3arpAsHSIOLLMM BELLECTBOM, BblbpackiBaeMbiM B BO3A4YyX NMPU OTKPbLITOM
A00bIMe yrna, SBNsSeTCs HeopraHnyeckas nbinb. 34eCk U ganee noj HeopraHU4eCcKow MNbinbo
noapasyMeBaeTCsl COBOKYMHOCTb TPEX BELLECTB:

- MbINN HEOPTraHNYECKOW C cofepkaHnemM KpemMHus meHee 20 %;

- MbINWX HEOPraHWU4YecKow ¢ cogepxaHuem kpemHus 20 % — 70 %;

- Ml HEOPraHNYECKOW C CoaepkaHneM kpemHus 6onee 70 %.

BbiBpochbl HEOPraHMYEecKoM Mbli B aTMOCKeEpPY MO Macce MHOTOKPAaTHO MPEeBbIWaoT
BbIOPOCHI MHBLIX 3arpS3HSAIOWMX BEWECTB NPU OTKPLITON Aobblve yrns (Kpome okcupaa yrne-
poga). MNpyn 3TOM UMEHHO HeopraHnyeckas Mbib ABMASETCA NPOAYKTOM, 3MUCCUSA KOTOPOro
HernocpeACTBEHHO 00ycnoBneHa TEXHOMOrMYeckumm npoueccamy Aobblum yrns. dmMuccus
LPYIUX 3arpssHsIOLMX BELECTB (OKCUA0B as3oTa, AMOKCua Cepbl, Caxu U T. 4.) obycnoene-
Ha cropaHuem TonnuBea B ABUraTensx BHyTpeHHero cropaHus (JBC) n koTenbHbIX arperartax,
T. €. CBS3aHa C AeATeNbHOCTLIO YHMBEPCanbHOro o6opyAoBaHNs, KOTOPOe LUMPOKO MpUMme-
HSEeTCA 3a pamkamuy yronbHown otpacnu. CnegosartensHo, B KOHTeKcTe onpegenexHna HAT B
YronbHOW OTpacnu LienecoobpasHo paccmarpuBaTh NLWb BbIOPOChI HEOPraHUYECKOW NbIK U
abcTparnpoBatbes OT BbIGPOCOB NPOAYKTOB CropaHns TOMnuea.

BblaeneHne HeopraHW4eckom MbifiM OCYLLECTBSETCA Ha BCEX CTafusax MNpou3BOA-
CTBEHHOrO npouecca Npu OTKpbITOn Aobblve yrns — OT 6ypoB3pbiBHLIX paboT A0 OTrpy3Km
TOBapPHOro yrns.

MeponpusaTtus no oxpaHe atMochepHOro Bosayxa OT BpeAHbIX BbIGPOCOB Npu OTKPbI-
TOW Aobblve yrnsi noapasfenstoTca Ha NpeaynpekaeHUe 3arps3HeHUst U yCTpaHeHue Mo-
CneacTBMA 3arpasHeHVs. MeponpuaTns Mo yCTPaHEHUIO NOCNEACTBUM 3arps3HEHUs MeHee
apdekTrBHBI, 6onee TpyaoeMkn n goporoctosawm. bonee Toro, BO MHOMMX CriyHqasix OHU Oka-
3bIBaIOTCS BOOOLLE HEBLIMONMHMMbIMW, MOCKONbKY OTKpbITas Aobblua yrns OcyLecTBnsAeTcs
Ha oBLUMPHBIX pa3pesax, KoTopble He MOryT BbITb N30NMpPOBaHbLI OT aTMocdepsb..
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MonoxuTensHbIM 06pa3oM Ha OxpaHy BO3fyluHoro 6acceliHa BNUMSAIOT MEPONpUATUS
obLero xapaktepa, B NeEpBYyl0 O4Yepedb CBA3AHHbIE C yTUnu3aumein otxopos (cm. 2.2.7.3).
B yacTHOCTW, K TaKMM MEPOMNPUATUAM OTHOCATCS: PEKYNbTUBALMST HAPYLLEHHBIX 3EMESb, 3a-
Knagka BbIpaboOTaHHOIO MPOCTPAHCTBA, MCNOMbL3OBaHUE BCKPbILWHbIX MOpPOA B KadecTee
CTpOUTENbHBLIX MarepuarnoB. Takke ynyylWweHNo COCTOAHUS BO3aYyLLIHOro 6acceiHa cnocob-
CTBYIOT 3abnaroBpemMeHHasi OpWeHTauuA YronbHbIX paspesoB C Y4YETOM MPUPOAHO-
KIMMaTUYECKUX YCIOBUA MECTHOCTM (Mpexae BCero, po3bl BETPOB) U 00YCTPONCTBO 3aKpbl-
ThIX YronbHbIX CKNagoB.

Cpean cneumanbHbIX MeponpusiTUA, HEMOCPEACTBEHHO HanpaBneHHbIX Ha npeaoT-
BpaLleHue 3arpsisHeHs aTMOCEPHOro BO3lyxa, BbIAENSOTCA:

- MeponpusTus, npegynpexaarowme obpasosaHme nbinm Npn 6ypoB3pbIBHBLIX padoTax
(kpome opoLLeHus);

- OpOLLIEHME;

- obecnbinvBaroLLee NpoBETPMBaHUE,

- 06paboTka [ OPOXKHOro NOMOTHA;

- MbINeynaBnuBaHue;

- NpPeAoTBpaLlEeHNE 3pO3nM.

2.2.7.1.1 MeponpusaTus, npegynpexaaiowme oépasosaHue nbinv npu
OypoB3pbIBHbIX paboTtax

Ucnonb3oBaHue 3a60e4yHOro marepuara ¢ MUHUMManbHbIM yaenbHbIM
nbiyieobpasoBaHMEM

Wcnonb3oBaHue 3aboeqHoro Mmarepuana ¢ MMHUMarbHbIM yaenbHbIM Nbineobpasosa-
HWeM (Hanpumep, NeHoreneeon 3abonkun) CnocobCTBYET COKPALLEHUIO MbINEBbLIAENEHMS MPU
B3pbIBHbIX paboTax [61].

M'mpposabolika u rmpgporeneBas 3abonka

BHyTpeHHsia rmapo3abonika LnypoB U CKBEKUH OCYLLIECTBNAETCA MOMELLEHUEM B HUX
cneumaneHbIX amnyr, HanoNIHEHHbIX BOAOW (Mnv renem), nubo MonmMSTUNEHOBOTO pyKasa,
AnamMeTp KOTOporo Ha 15 Mm BorbLue, YeM AnameTp CKBaXUHbI.

BHewHssa rngposaborika NponsBognTCH NyTEM YCTAHOBKU Haf CKBXKWHAMU MOMNSTU-
TIEHOBbIX €MKOCTEN (pyKaBoB) C BOAOW (Unu renem), B3pblBaeMbIX Ha AOMNM CEeKyHA paHblue
CKBaXWHHbIX 3apagos. Obpasyowasca BogsaHasa 3aBeca No3BONSAET YMEHbLUNTE KONMUYECTBO
neinu B 1,5-2 pasa.

HanonHeHne pykaBoB BOAOM OCYLLECTBMAETCA C MOMOLLbIO MOMMBOYHOW MalLMHBbI.
Mpu pacxone sogpl 1,0—1,5 kr/M> ropHOI Macchl KOHLEHTPALIA MbINK B Mbinerasosom obna-
ke cokpawaetcs Ha 20 % — 30 %, a kKonmyecTeo 06pasyOWNXCS OKUCNOB a30Ta yMeHbLUa-
etcs B 1,5-2 pasa. Ha kaxayto U3 B3pbiBaeMbIX CKBaXMH NOMELLAeTCA A0 TPexX nonuatune-
HOBbLIX MELLKOB C BOAOW eMKOCTb0 A0 150 n kaxAabIn.

OdpekTuBHa KOMOMHMPOBaHHaA BoasHaa 3abonka, KoTopas npeacraBnser cobomn
oBbeAUHEHNE Kak BHELLHEN, Tak U BHYTPEeHHeW 3abonkn CkBaxuH. B 3umMHMiA nepuop BO3-
MOXHO MPVYMEHSATb B Ka4yecTBe marepuana ans 3aboiku BogHble pactesopbl coner NaCl u
CaCly unu cHeXXHO-NeasHyY0 CMeCh.

[ns ymeHbLIEeHUS MbINEBLIAENEHNSA MPY MaccoBbIX B3pbIBax MCMonb3yetcs 3aboika
CKBaXXVH ruaporernemM (COCTOUT M3 aMMUAYHON CENUTPbI, XUAKOTO cTekna v Bogbl). C uensio
noBbleHns apdEKTUBHOCTM Mbirera3onofaBneHusl B COCTae ruaporens BBoasaTcs fobasku
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MWHEparnbHbIX COMEN, CMbIIEHHbIX CUHTETUYECKUX XMUPHBLIX KUCNOT U napaduHa. M'vaporens
M3roToBNAKOT Ha cneunanbHOM 3anpaBo4vYHOM MyHKTE UNKU HENoOCpeanCTBEHHO B Hakax maluun-
Hbl, NPeAHa3Ha4YeHHOW ANs 3aNONHEHNSA CKBXWH TMAPOrenem.

JaHHbIn BUA MEpOonpUATUIA SBNSETCA BECbMa 3aTpaTtHbIM, NMOCKOSbKY TpeOyeT 3Haun-
TeNbHOro pacxofa BOAbl UMW UCMOMb30BaHUS MAporens, a Takke NpUMeHeHUs cneuparnbs-
HOW TEXHUKN 1 0BopyAOBaHNS.

NpumeHeHWe BewecTB-HEUTPANM3aTopoB

Ans yMeHbLUEHNA KonunyecTea 00pasyomMXCS NpU B3pbiBax TOKCUYHBIX rasoB HEO06-
XOAUMO NMPUMEHSTb B3pbIBAEMOE BELLECTBO C HYNEBLIM UN BNM3KUM K HEMY KUCNOPOAHbIM
BanaHcom. |-|pI/I npuMeHeHN B3pbiBaeMbIX BeLEeCTB C oTpuuaTtesbHbIM 6anaHcom Ana CHU-
XEHUs1 3arpsisHeHnst atMocdhepsl pekoMerayeTcs B 3aboeuHbI maTepuan gobaensiTe pas-
NNYHbIE HEWTPanu3aTopbl, HanpuMep M3BeCTb-MyLWOHKY. OAHaKO NpUMEHEHWe BeLLECTB-
HEeMTpannaaTopoB NPUBOAMT K CyLLECTBEHHOMY y0pOoXaHuio 3aboeyHoro matepuana.

2.2,7.1.2 Opowenne

MNpeaBaputenbHoOe opoweHue paboyero yuacrka

Mpwvneratowas k B3pbIBHOMY GrOKy Mnu aKkckaBaTOpHOMY 3a00t0 30Ha MOXET npeasa-
pUTENbHO OpOLLAaTLCS BOAOW ANS NPeAOTBPAaLLEHUS B3METbIBAHUA NbiNn. 3Ta 30Ha 3axBaTbl-
BaeT TEPPUTOPUIO Ha WinpuHy 50—-60 M OT rpaHuLbl B3psiBaemoro 6noka. MNpeasaputenbHoe
opolleHne criefyeT npoussoguTe U3 pacyeta 8—10 n Boabl Ha 1 M2 nnowagn opoLleHus.
AnNa 3MMHUX yCrNoBUA BMECTO BOAbI MOFYT UCMOMbL30BAaTLCA PacTBOPbLI XNIOPUCTOrO MarHus,
XIOPUCTOrO HaTpWsi, XMOPUCTOrO KasbLMsA, KOTOPbIE HE 3aMep3aroT Npu Temnepartypax Ao
=50 °C, B 3aBMCUMMOCTM OT KOHLIEHTPaLWA CONnn B BOZE.

MpeppapuTensHoe yBnaXxHeHWe Maccuea ANns skckaBaumm obecneumBaeT apeKkTmB-
HOCTb NbinerasonogasneHus Ao 80 % — 85 % [54].

[ns npenBapuTenbHOro OpoLLeHWs (a Takke Ans TPaHCMOPTUPOBKU FOPHOM Macchbl
TNIEHTOYHBIMM KOHBEMEpPaMmn) MOXET MCMONb30BAaTLEA NeHa [62], HO ee NpUMeHeHne 4ns AaH-
HOM 3afjadn sBRseTcs ropasgo Oonee AOPOrocTosILMM MO  CPaBHEHWMIO C  BOAOW
(cM. 2.1.8.1.3). C gpyrovi CTOPOHbI, NMPUMEHEHWE MeHbl ANS MbiNenogaBneHnss No3BonseT
CHU3UTL pacxog Boabl [63].

MNpenBapurensHoe opolleHne BypoBbIX CKBaXUH

BypoBble CKBaXWHbI MOTYT MOABEPraTbCA OPOLUEHUIO BO3AYLLIHO-BOLSIHOM CMECHH.
B pesynbTate atoro B npn3abo/HOM MPOCTPaHCTBE CO3[aEeTCs BOAAHOW (haken, nepekpbl-
BaKOLLMI BCHO MOBEPXHOCTL 3abos. CMOYeHHas BOAOW Mbiflb BMecTe C BypoBOM Menousto
BbIHOCUTCH M3 CKBEXWHbl U BEHTUMATOPOM MECTHOrO MpPOBETpUBaHUS OTOpacbiBaeTcsi oT
yCTbA CkBaXMWHbI. CCTEMaMM OpOLLEHNS BO3AYLLHO-BOASHOM CMEChO ocHallaetcs psag Oy-
pOBbIX CTaHKOB. [nA CHWKEHMSA Nblneobpas’oBaHUs MPUMEHSOT BO3LYLUHO-3MYNbCUOHHbIE
CMEecH, MpU KOTOpbIX 3PMEKTUBHOCTE MbINENO4aBIIEHNS BbIlLE, Y4eM MNPU  BO3AYLLIHO-
BOASAHbIX. BO3ayLIHO-aMyNbCMOHHBIE CMecK 0BpasytoT Ha OCHOBE BOLOPaCTBOPUMBIX Npuca-
LLOK.

OpoLueHune yrns 1 nycTon nopoabl

OpolueHne npMMeHsieTCs B CNeayoWwmx Cryyasx:

- npu BypoB3apbIBHLIX paboTax,;

- MPY BbIEMOYHO-MOrPy304HbIX paboTax;

- NPV TPAHCMOPTUPOBKE yrns aBTOMOBMINBHBIM TPaHCMOPTOM (OpOLLaoTCA AOPOrK);
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- PV TPaHCTNOPTUPOBKE YIS KOHBEWEPHBIM TPAHCMIOPTOM;

- Npy oTBanoobpasoBaHMK (OpOLIAIOTCS AOPOrM).

O DhEKTUBHBIMN NHCTPYMEHTAMWN ANA OPOLLEHUA ABMNAIOTCA:

- F’MAPOMOHUTOPHO-HACOCHbIE YCTaHOBKY;

- OpoCUTENbHbIE, pacnbiNUTENbHBIE, AOKAEBANbHbIE YCTAaHOBKY;

- OPOCUTENBbHO-BEHTUNALMOHHBIE YCTAHOBKM.

IMAPOMOHUTOPHO-HACOCHBIE YCTAHOBKM CO34at0T MOTOK BOAbI. OHW BKIIHOYAKOT rMapo-
MOHUTOP U Hacoc. BMecTo rMapoMoHMTOpa MOFYT MCMOoNb3oBaThbCs BOAOMETHbIE CTBOSbI
PasnUYHOM KOHCTPYKLMW (B TOM 4Yucrie noxapHblie). B pasnunyHeIx yCrnoBusaX UCMONb3yroTCs
rmaponoessa, crneuuanbHble MOSIMBOYHbIE MalUWHbl, CTAUMOHAapHbIE U MONyCTauMoHapHbIe
TMAPOMOHUTOPHBIE YCTaHOBKW. MApOMNoe3s COCTOUT U3 FOKOMOTMBAE, KENEe3HOLOPOXKHbIX
UMCTepH 1 nnartgopmbl. Ha nnatdopme CMOHTUPOBaHbLI OPOCUTENbHLIE YCTAHOBKM UK Ma-
pomMoHuTopkl. CheumarnbHble MOMMBOYHBIE MaLUWMHBI NPEACTaBMAOT COOOW OpPOCHMTENbHbLIE
yCTaHOBKW, NOCTaBMNEHHbIE Ha LLaccy aBTocaMmocsana.

OpocuTenbHble, pachbIMTENbHbIE, AOXKAEBasbHbIE YCTAHOBKM pasbphI3rMBatoT Bogy
Ha onpegeneHHyto TeppuTopuro. CucteMamm OpoLLEHNS], OCHOBAHHBIMU Ha 3TUX YCTaHOBKaX,
OCHaLLalTCH POTOPHbIE 3KCKaBaTOPbI.

Bo3gylwHO-BOASHBIE CTpyM MOryT ObiTb C€O3aa@Hbl C  MOMOLBH  OPOCUTENLHO-
BEHTUNSILMOHHbLIX YCTAHOBOK UMW TypOOpeaKTUBHLIX ABUraTeneil, CMOHTUPOBaHHBLIX Ha Xe-
Ne3HOA0POXKHOM NnatdopMe nnmM asToMobmnbHOM Lwaccu. MNpu nenone3oBaHun TypSopeak-
TUBHbIX ABUrarenen Bojga nogaetcs no Tpybam, pacnonokeHHbIM No NepUMETPY Conna Asn-
ratens. OCHOBHbIMW HejoCTaTkaMn MCoNb3oBaHWA TypOopeakTMBHbIX ABUraTenen ABnsaoT-
csi: OOMbLUION pacxofd roprodero, BbigeneHne GOonbLIOro KONMMYECTBO OKCuAa yrnepoja 3a
CYET HEMOJIHOIO CropaHusi TONNUBA, HAaNUYNE LWYMa BbICOKUX YPOBHEWN.

MMAPOMOHUTOPHO-HACOCHbIE YCTAHOBKU MPUMEHSIOTCA ANS OpOLUeHNs B30pBaHHON
rOPHOM MacChl B 3KCKaBaTOPHbIX 3a60nX.

OpocuTenbHO-BEHTUNALMOHHBIE YCTaHOBKU NMPUMEHSIFOTCS ANS:

- NoAaBneHuUs MbinerasoBoro obnaka nocre NpoBeaeHWs B3pbIBa;

- OpPOLLEHMA B3OPBaHHOWM rOPHOW Macchl B 9KCKaBaTOPHbIX 3a60sx.

OpocutenbHble, pacnbinMTenbHble, AOXAEBarnbHbIE WM ML POMOHUTOPHO-HACOCHbIE
YCTaHOBKN MPUMEHSIOTCH ANIA:

- OPOLLEHMS B30PBaAHHOM FOPHOW MacChl B 3KCKABaTOPHbIX 3a605iX;

- opoLueHus aBTogopor (cm. 2.2.7.1.4);

- OPOLLEHWA YINa Ha JNIEHTOYHbLIX KOHBEWepax, a Takke Npu pasrpyske aBTocamocBa-
TNOB U Xene3HOA0POXKHbIX BaroHOB,

- OpOLLIEHMA NYCTOM NopoAbl Npy oTBanoobpasosaHum (CM. 2.2.7.1.6).

MoBbicuTs 3P HEKTMBHOCTE OPOLUEHNA U YBRAXHEHUS MOXHO 3a CYET MPUMEHEHUS
pacTBOpOB NOBEPXHOCTHO-AKTMBHbBIX BELLECTB, HO UX NPUMEHEHWe ANS AaHHOW 3ajauu siB-
nsetcsa ropasao 6onee 4OPOrocToOSLLMM MO CPABHEHWUIO C BOAOW.

B npouecce aobblum yrnsi OTKPbITBIM CNOCOGOM 3hPEKTUBHOCTL NbINENOAAaBMNEHUS
JaHHbIM cnocoBom focturaert [54]:

- 0,85-0,9 npwm B3pbIBHbLIX paboTax;

- 0,8-0,85 npu1 BoIEMOYHO-NOrPy304HbIX paboTax;

- 0,5-1,0 npu rugpooBecnbinmBanun astogopor (0,5-0,7 Ana HEeXeCTKOro NoKpbITUS,
0,95-1,0 gnsa TBEPAOro NOKPLITLSA);
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- 0,85-0,9 npu ruapoobecnbinMBaHNM KOHBEMEPOR, Y3IOB NOrpy3kn Yria U NOBEpXHO-
CTW OTBanos.

2.2.7.1.3 O6ecnbinuBalolLee NpoBeTPMBaHUe

Ob6ecnbinvBaroLLlee NPOBETPUBAHNE MPOU3BOAUTCA BEHTUNSLMOHHBIMA YCTaHOBKaMM
MECTHOrO NPOBETPUBAHWUSA UMW BEHTUNSATOPHO-OPOCUTENBbHBIMW YCTaHOBKaMU NPpU BbIEMOY-
HO-NMOrpysoYHbIX pabotax. [ns npoBeTpyBaHWA MOryT MPUMEHATLCA ycTaHosku [BY-6,
YMI1-1A, YBY kak B CTaLMOHapHOM MUCMOMHEHUW, TaK 1 Ha LWaccy aBToCcamoCcBarios.

2.2.7.1.4 O6paboTKa AOPOXKHOro NONoTHa

[na npepynpexaeHus nblfesbiaeneHns Ha aBTOA0POrax v NoAgaBneHns Mbinv npuMme-
HSKOT creayrowme cnocobbl:

- OpOLLIEHME AOPOr BOAOW;

- OpOLLIEHME pacTBOpamMm 1 MaTepuanamm, CBA3bIBatOLLMMM MbLIEBLIE YacTULbI.

[nsi CHYKEHUS 3anbINEeHHOCTM OT aBTOMOOUIBHOM AOPOrM OBObIMHO UCTONbB3YIOT BOAY.
OpolueHne gopor BogOM MOXET OCYLLECTBNATLCS MOMMBOYHBIMY MaLLUMHAMWU UV U3 CreLu-
anbHbIX BOAOMPoBoAoB. [oNMBOYHbIE MaLUMHBI KOMMNNEKTYOTCA 00bIYHO Ha 6a3e TpakTopoB
U1 aBTocamMocBasnoB. B YacTHocTH, NpUMEHSAITCS Takue NonuBHbIe MalumHbl. Monveka ae-
TOAOPOr MOXET OCYLLECTBNATBCA M C MOMOLLBLIO (POPCYHOK OT CTaUMOHapHbIX BOAOBOAOB,
NPONOXeHHbIX BAOMb A0POrK. Takon cnocob yBnaxHeHna LenecoobpaseH Ha goporax B 30-
Hax kapbepa, He NoABEPXKEHHbLIX BITUSHMIO B3PbIBOB.

O PeKTUBHOCTb NCMONBb30BaHUS BOAbI OrpaHUYeHa us-3a bbICTPOro BbICLIXAHUSA A40-
porv: 3almTHoe aencteue npu Temneparype 15° C — 27° C cocraBnseT meHee vaca. [lo-
NMBKa aBTOMOOWUIIBHON AOPOrM BOLOW CBSid3aHa CO 3HaA4UTENbHbIMM 3atpartamu. Yacras no-
NMBKa paspyLLlaeT MoSIoTHO LOPOrM U YMEHBLLUAET CPOK €ro CnyxObl, YTO NMPUBOAUT K NPex-
LEBPEMEHHOMY M3HOCY MaTepuarnbHOW YacTh aBToMOGUNENn, yBENMYEHWIO TOPMO3HOO MyTH
N 3HAYNTENBHOMY CHIDKEHMIO CKOPOCTU ABKEHUA aBTOMOBUNEN.

[ns 6opbObl C BETPOBOW 3p03MeEN Takke NPUMEHSETCA yTpamboBbiBaHVE U OpoLLEeHUe
UCMOSb3yeMbIX KapbepHbIM TpaHcnopTom fopor. KpoMe Toro, BoO BpeMS CUIbHbIX NOPLIBOB
BETpa TPaHCMOPTUPOBKa BCKPbILLHBLIX NOPOA W NPOAYKTOB OBoraleHnsa MoXeT NpUocTaHaB-
nmeaTtbCs [64].

2.2.7.1.5 MNbineynaenmBaHue

MbineynasnMeaHue NPUMEHSETCS Ha CTagWsX:

- BypoB3pbIBHbIX PaboT;

- BbIEMOYHO-MOrPY304HbIX paborT;

- NPY TPaHCMOPTUPOBKE YrNa KOHBENEePHbLIM Crocotom.

MbineynaBnMBaroWMMM YCTAHOBKaMIN OCHaLLarTCs OypoBble CTaHKWM, POTOPHbIE 3KC-
KaBaTopbl M NEHTOYHbIE KOHBEEPDI.
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B TexHuKke nbineynaBnvMBaHusa NpUMeHseTcs 6onbLIOe YMCIO annapaToB PasnmnyHoro
npuHUMna AencTBus, B OCHOBY KnaccudukaLmm KOTOPbIX NMOMOXeEHb! CUIbI, LeNCTBYOWME Ha
MbIMNHKA 1 OTAENAIOWME UX OT NoToka-HocuTens. Mo NpuMHUMNY 4ENCTBMSA OHX pasaenstoTes
Ha cnegytowme Buabl;

- MexaHu4eckne obecrbimMBaloLMe YCTPOWCTBA, B KOTOPbIX Mbifb OTAENSETCA Mo
CUMON TAXECTM (OCaanTebHbIe KamMepbl);

- YCTPOWUCTBA, B KOTOPbIX OTAENEHNE Mbln NMPOUCXOANUT 3a CHET CUN MHEPLUUM U LiEH-
TPOBEXKHBIX CUN (MIHEPUMOHHbIE, XKaNo3UAHBIE MbIIEYNOBUTENM, UMKNOHDI);

- MOKpble MbINIEYNIOBUTENM, B KOTOPbIX TBEpAble 4YacTuubl B rasoobpasHon cpege
YNaBnNMBaKTCH XULKOCTBHO (TPYObl BEHTYPK, POTOKNOHLI, NPOMbIBHbIE KaMepbl, CKpy66epsbl);

- MeHHbIEe annaparTbl;

- oBecnbinMBatoLme ycTporctea ¢ UNbLTPYIOWMM MaTepuanoM (TkaHesble unb-
Tpbl);

- anekTpu4veckne obecnbinuBatoLLmMe YCTPONCTBa (INeKTPOUNbLTPbI).

B ocapuTenbHbIX kamepax Mbinb BbINAAAET NoA AEUCTBUEM CUSbl TSHKECTU NpU CyLle-
CTBEHHOM YMEHbLUEHUN CKOPOCTU MbINEBOro noToka. B Takux annapartax TOHkue dpakuum
MbINM HE 3aepPXXMBaOTCH, MOSTOMY OHWU XapaKTepU3yHTCH HU3KOW 3EeKTUBHOCTEIO Mbine-
yaanenus (B cpeagHeM 30 % — 40 %, pexe — go 60 % [65]). Kpome TOro, oHvM rpomosgkm m
CMNOXHbI ANS1 OYNCTKN. [103TOMY MbineocaguTenbHble KaMepbl MPUMEHSIIOTCS TOMNbKO B Kade-
CTBE annapaToB NpeaBapUTENbHOM OYUCTKW, OCOBEHHO NMpY BbICOKOW HauanbHOW KOHLEH-
Tpaumv Nbiny (MOCKOMNbKY HE UMEIOT OrPaHUYEHUI Mo 3arnbINEeHHOCTU rasa).

NHepLMOHHbIE MblieyNOBATENW OCHOBaHbI HA PE3KOM M3MEHEHWMW HanpaBneHusi ABU-
XEHUS MbINEBOro NoToKa, B pesynbTare Yero YacTuubl MNbimu COMPUKacalrTcsl C NMOBEPXHO-
CTSMUW OC&XAEHUSI, TEPSIHOT CKOPOCTb M BbINAAAIOT 13 ra30BOro NoToka. Mx ucnonbsyrot ans
OYNCTKM rasa OT KPYMHbIX YacTuL, MbINW 1 YCTaHaBNMBAKOT Nepes annapaTamMn TOHKON OYUCT-
KW.

>KantosuiHble nblneynosutTenn o06bIMHO NPUMEHSAIOT ANS yNaBnvBaHWs Yactul Nbinm
kpynHee 100 MkM . HecMOTps Ha NPOCTOTY KOHCTPYKUMW N CPaBHUTENbHO C APYrMMn anna-
patamMn HeGombLUYO CTOMMOCTb 3TVMM MbINEYNoBUTENSAM HeoBXxoanMa AONONHUTENbLHasA CTy-
MeHb OYMCTKK, KaK MPaBmno LMKNOH. Kpome TOro, OHW XapakTepuayoTCcs NHTEHCUBHBIM U3HO-
COM MNacTVH 1 LEMEHTaLMEN MbINeBbIX YacTUL, Ha NNacTUHaXx.

LleHTpobexHble obecnbinMBarowme YCTPOMUCTBA (UMKMOHbI) OCHOBaHbl Ha AeUCTBUM
LeHTpobexHon cunbl Ha YacTuly. CylWHOCTb LMKNOHHOTO cnocofa nbineynaenuMeaHna 3a-
KMHOYaeTcss B TOM, YTO 3anbifeHHbIA ras BBOAAT B Hanpasnawowee (3akpyuusarowiee)
YCTPOWCTBO, B KOTOPOM OH NpuobpeTaeT BpallarensHoe unv BuxpeBoe ABWKEHNE 1 nepe-
MeLLaeTcs Mo HUCXOASLLEN cnvpanu. Teepable YacTuupbl, B3BELLEHHbIE B NOTOKe, Nnoa Aew-
CTBMEM LIEHTPODEXHOW CUMbI ABUXKYTCA K CTEHKE KOPMyCa LIMKIOHA, CryCKalTCH NO HEN BHU3
W BbIBOASATCS U3 annapara Yepes pasrpy3o4qHoe yCTPOMCTBO (LLMK03), HE NponyckarLlee ras.
[B/XEHNE OYMLLEHHOTO MOTOKa NpPeobpas3yeTcs BHYTPU LMKIIOHA BO BHYTPEHHWUIN BOCXOASA-
LUMIA BUXPb, KOTOPbIVA BLIBOSUTCS Yepe3 BbIXxnonHow narpybok. MNpenmyLecTBoM LIMKNOHHOTO
cnocoba sBNSeTcs YCTOMUMBOCTb paboTbl LMKIOHA NPy OTHOCUTENBHO BbICOKOW KOHLEHTpa-
U1K Mblan 1 npuemnemon addekTnBHOCTU nbineyaaneHuna (4o 60 % — 95 % [66]). LinknoH-
HbIA cnocob MbineyaaneHns SBSIETCS OAHUM M3 CaMbIX pacnpocTpaHeHHbix. OgHako YacTu-
Libl pa3MepoM MeHbLUE 5 MKM ynaBnmMBaroTCA LIMKIOHOM M0XO.

B yuenom adpeKkTMBHOCTL MbiNnenofasneHns MOKPbIMU MbINeynoBUTENSAMN COCTaBmnA-
eT 85 % — 95 % [65] (pexxe — no 99 % [66]). Kuncny annapaTtoB MOKPOro nbifeysaneHns
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OTHOCATCS1 POTOKINOHbI U TPY6bI (ckpy66epbl) BeHTypu. POTOKNOH — YCTPOMCTBO, B KOTOPOM
MNbISIEeyNOBUTENb CKOMMOHOBaH B OAHOM Gnoke C LIeHTPOGEXKHbIM BEHTUNATOPOM. B aToMm an-
napare ras npoxoauT Yepes LenesBble kaHanbl (MMnennepbl), 0Opa3oBaHHbLIE M3OTHYTLIMU
nionartkamu, HWKHSAS YacTb KOTOPbIX OnyLleHa B ugkocTtb. lNpu aToMm cosgaetcs 3aBeca us
Kanenb pasdpbI3rMBaeMon Xuakoctn. B aToln 3aBece ras oxnaxnaeTcs U O4NLLaeTCs OT Mbl-
.

M3 MOKpbIX annapartoB OTHOCUTENbHO 3PEKTUBHBIM ABMSETCA CKOPOCTHOW TypOy-
NEHTHbIN NpoMbiBaTens — Tpy6a BeHTypu. B ropnoemHy TpyObl nogaeTcs TOHKOpPACNbINeH-
Has Boga. Bbicokme ckopoCTM rasa B 3TON 4YacTu TpyObl CNOCOGCTBYIOT TOHKOMY U3MENbYe-
HWUIO BOAbI, MEMNKME KanernbKu KOTOPOW ABWXKYTCSt CO CKOPOCTSIMU, OMeHb GriN3KMMK K CKOpO-
CTAM MbINEBbLIX YacTul. ITO obecrneunBaeT BbICOKMIA 3dekT 3axBara U CMayuvBaHus Mbire-
BbIX Yactuy. B anddysope npomcxoant aguabaTnyeckoe pacluMpeHne CMEeCH, 3a CYET Yero
Temnepartypa ee pe3ko nagaeT, NPOUCXOAUT KOHAEHCaLMs NapoB Brarv Ha NMoBepXHOCTU Ya-
CTUL, KOTOpble 0OBLEANHSIOTCA B arperathbl U BbINa4akoT M3 NOTOKA NoA AEUCTBUEM CUTbI TS-
XecTu B LUeHTpobexxHoM umkioHe. Ckpy66ep BeHTypun moxeT pabotats Ha 060poTHON Boae,
OH Mano4vyBCTBUTENEH K KonebaHusM napameTpos rasos.

JocTraToyHo BbICOKOW 3((EKTUBHOCTBIO OMUCTKM ra3oB OT Mbiniv 06nafarT neHHble
annapartbl (ux adgekTnBHOCTL gocturaet 92 % — 99 % [65]). MpuHUMN paboTbl NEHHbIX an-
napaToB 3aKkro4aeTCs B CNeayoWem: ecrnm Yepes Cnov Bogbl, NOCTYNAIOLLEN Ha AblpYaTyto
WN1 LEeneBylo pelleTky, byaer NnpoxoauTb ras B HanpasneHUW CHU3Yy BBEPX, U3 Crosi BOAbI
OyneT obpa3oBbiBaTLCA NEHA, COCTOSLLAA U3 Ny3bIPLKOB rasa 1 kanenek Boabl. B Takoi neHe
ras MHTEHCMBHO NEePeMELLMBAETCA C Kanenbkamuy Xuakoct. OxnaxaeHue rasa, ouMcTka ero
OT MbIN U KanernbHbIX MPUMECEN, a TalkkKe NOrnoLweHne rasoobpasHbix KOMNOHEHTOB NPOuC-
XOAST Bonee acheKTMBHO, YEM B annapatax C UCMOoNb30BaHMEM XNAKOCTW. NeHHble anna-
patbl ABNAKTCA Gonee AOPOroCTOSAMMN MO CPaBHEHUIO C anbTepHATUBHbIMK cnocobamm
MnblieynaenmBaHuns.

HambonbLien adhhekTMBHOCTEH OYMCTKM OT MPOMbILLINEHHOW Mbink obnagatoT TkaHe-
Bble PUNbTPbl. TkaHeBble punbTpbl paboTatoT Ha UCMONB30BaHMM CUN MHEPLUUK, aaresum u
BpoyHoBckor Anddysun. a3oBbIi MOTOK, ABUrascb CKBO3b UNbTp, ormbaeT BONOKHA, a
KpynHble YacTuLbl NO MHEPLIMN ABWKYTCH MPAMO, CTankvMBarOTCH C BOMOKHOM W OCTalOTCA Ha
HeM. Bonee menkue yacTvupl Npy NPOXoAKe Yepes PUNbTP 3auUennarTea, NpUnMnas K Bo-
TIOKHaM TKaHW 1 ApYrMM YacTuLaMm, OCEBLUMM Ha HUX. [Tpn HanMumMm 3neKTPUYECKux 3apsaoB
Ha NMOBEPXHOCTU YacTuL, LENCTBYHOT aMeKTpuYeckue cunbl. B TkaHeBbIx (unbTpax obpasyeT-
CS CINON OCEBLUEN MbINIM Ha NOBEPXHOCTN (PUNLTPOBANbLHOIO Marepuana, YTo NPUBOAUT K He-
NPepbIBHOMY YBENUYEHNIO aSPOANHAMUYECKOrO COMPOTUBMEHNS, CHUXKAST MPOMNYCKHYHO Cro-
cobHocTb dunbTpa. NS OYACTKM TKaHW OT MbINW NPefyCMOTPeHa ee pereHepauus nytem
BCTPSXVBaHWA UMW NPOAYBKM MaTtepuana. [naeHbIM JOCTOMHCTBOM 3TUX OUNBTPOB ABNSET-
cs1 Bblcokas creneHb (99 % n 6onee [65]) 0UMCTKM, HO OHWM FPOMO3AKM N MeTannoemku. MNpo-
MbILLUNEHHbIE TKAHEBbIE MbINeynoBUTeNn 06bIMHO nMeroT opmy BapabanHa, 06TaHyTOoro Tka-
HbIO, MaTepyaTbIxX PyKaBOB UMW KapMaHoB, paboTaroLmx napannensHo. GUbTPYHOLLYHO Posib
MOTYT BbINOMHATbL Pa3NMYHOro BUAA TKaHW (LLUEPCTb, AAKPOH, HUTPOH, CTEKNOBOSIOKHO, Me-
TannoTKaHb) NN KapTOH.

MpoLecc 3nekTpoCTaTNHECKOro 0CaXAEHNS B3BELLEHHBIX 3apsHKEHHbIX YacTuL, B 3rek-
TPOMNbTPE 3ak/toYaeTcs B UX MEPEMELLEHUN B 3MEeKTPUYECKOM MOone U OCaXAeHUU Ha
anekTpoge. NpenmyLLECTBOM 3neKTpOPUILTPOB SBNAETCS BO3IMOXHOCTL NONyyYeHns nodown
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CTeneHn ouncTky (Ao 99 % n 6onee [66]), HO OHW XapakTepU3ytoTCsi BbICOKOW CTOUMOCTLIO U
SonbwmMKn pasmepamn. Kpome TOro, OHM HENPUroaHbI 45151 yNaBnBaHWs B3pPbIBYATON Nbinu.

Tabnuya 13 — YcpeaHeHHble nokasaTtenu paboTbl MbineynaBnmBaowmx annapartoe [65]

3anbineHHocTb rasos | Paamep ocaxpaae- | SdpdpekTuBHOCTb Nbine-
Mbineynosurtenu 3
Ha BX0ae, Kr'm MbIX 4acTuL, MKM ynaesnueanus, %
OcapuTteneHbie kamepbl He orpaHuyeHa Bonee 100 30-40
LnknoHbl Ho 400 bonee 10 70-95
Mokpeble nbineynosutenm Ho 50 bonee 2 85-95
MeHHble annapaTbl o 300 bonee 0,5 95-99
dUNbTPbLI pyKaBHbIE [o 20 Bonee 1 98-99
OnexkTpodunbTpbl [o 50 bonee 0,05 [o 99,9

MbineynaenmeaHne NPoMcxoanT 0BbIMHO B HECKOMbKO CTaAuKi: Ha NEPBOW ynaBnvBa-
eTcs KpynHas 6yposas Menoyb; Ha BTOpor — rpyboaucnepcHas nbifb, @ Ha TPETbEW — TOH-
kogucnepcHas nbuib (MeHee 10 MKm).

Hanpumep, nbineynaenueatoiee yctpomncteo 6ypooro craHka CBLU-200 Bkniovyaer
NbINeoCcaauTENbHYHO Kamepy, UMKITOHbI, pykaBHbin dpunbTp. Ha Gypoebix craHkax CBLU-2M B
KayecTBe TPETbEeN CTyneHU ucnonbayeTtca Tpyda BeHTypu 1 unknoHbl. B cTaHkax wapotiuey-
HOro M MHEBMOYLapHOro BypeHns NCMOMb3YHOTCA YCTAHOBKU C BbICOKO3(h(PEKTUBHBIM TKaHe-
BbIM OUNBTPOM.

Ansi ctaHkoB nHeBmoygapHoro Oypenust Tuna BMK paspabortaHa neineynaenvsaro-
was ycraHoska YIIM-5. YcraHoBKa UMEET 4 CTYMNEHN OUYUCTKN N COCTOUT U3 MblNenpuemMHmka,
OyHKepa AN OTAelNbHbIX KPYMHbIX hpakuuiA, rpyrnnoBoro LUKIoHa, MapaenM4eckoro ocaau-
Tensa Ans ynaenvBaHWS TOHKOAWUCMEPCHOW MbiNv U BEHTUNSTOpPA BbICOKOro AaBneHus. Mpu
Ha4arbHOM KOHUeHTpaumn nbinn okono 400 rim® KO3DUUMEHT MbINEOYUCTKN COCTaBNAET
99,9 %.

DUNLTPOBEHTUNALMOHHBIE YCTAaHOBKM POTOPHBLIX 3KCKABATOPOB BKIMHOYAT (OUMbLTPSI,
KOHAWLMOHEPLI U UpKnoHbl. CucTemMa Cyxoro nbineynaenvBaHUs NIEHTOMHOIO KOHBerepa
BKITHOYAET LMKIOHBI.

2.2.7.1.6 MNpepoTBpaiieHne 3po3nm

MbINAWMMN NOBEPXHOCTAMM Ha YronbHbIX paspesax, Hapsay ¢ pabounMu nnowaaka-
MW 1 aBTOAOPOramMm, SBMAOTCSH NMOBEPXHOCTU OTBAroB W cknagbl. [ns CHWKEHUs NbineHus, a
Tawke Ans 6opelbbl C 3pO3VEN 3TVX NMOBEPXHOCTEN MPUMEHSIIOT XUMMYeckne n buonormde-
CKkue MeTOAbI.

XuMunueckue metogbl

B Luensx nbinenogaBneHnss Ha oTBanax, XBOCTOXPaHWNULLAX M cknajax Heobxoanmo
NoAAEPKMBAaTb BNEKHOCTE BEPXHErO CrOSA MbINALLMX NMOBEPXHOCTEN, NPU KOTOPOW YpOBEHb
nbineebigeneHns ByaeT HecylwecTBeHHbIM. [INA pelleHvs 3TOW 3ajaqv NPUMEHSIOT Te Xe
MeTofbl, YTO M Npy 06paboTke aBTOAOPOT:

- OpOLLEeHMe BOAOW,

- 06paboTka NbINECBA3YHWUMN BELLECTBAMM.

OpoleHne Boaow OkasbiBaeT Ha NPOLECC MbINEBLIAENEHNS KPATKOBPEMEHHOE Aen-
cTBMe.
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B kavecTBe MbINecBA3YHOLLMX BELLECTB MOTYT UCNOSb30BaTLCS OTXOAblI MPOM3BOACTBA
OpraHn4Yecknx BELLECTB, NONMMEpHbIe Matepuarne! (Hanpumep, NUrHocynbdar), cynbguUTHO-
cnupToBas 6apga, naTekckl, peareHTsl B TBEPAOM BUAE UMM B BUAE XNAKOCTEN (XIOPUCTLIN
HaTpUiA W KansLuuiA, NoNMakpunamma, XULKoe CTEK0).

OpHako 3TV BeLecTBa NPUMEHSIOTCA KpalHe peAKo, NMOCKONbKY OHM sBnstoTcA Gonee
LOPOroCTOALMMM MO CPaBHEHMIO ¢ Bogon. Kpome Toro, nx npyMeHeHue cnocobetByeT Kop-
po3nn MeTanna u NPUBOAUT K BTOPUYHOMY 3arpsi3HEHUIO — (HOPMUPOBAHUIO 3arpsi3HEHHbIX
CTOYHbIX BOA W BblASNEHNI0 BPeAHbIX NapoB.

Buonoruueckune metoapbl

MepcnekTnBHBEIM CNOcoboM NPeaoTBpaLLEeHNs Nblneobpa3oBaHUsa ABNSETCA O3ereHe-
HVMe Hepabouunx nnowanen (B Tom Ymcrne gamb XBOCTOXPAHUNNLL, LUMAMOBbLIX OTCTOMHUKOB).
HecMoTpsa Ha 3HauMTENBbHYIO TPYAOEMKOCTb STOr0 MeToha, OH obecneunBaeT BbICOKY ad-
hEKTUBHOCTL W NMPOAOITKUTENBHOCTL Mbine3awmTsl. HanbGonee addekTMBHbIM, BbICTPLIM 1
JeLeBbiM cnocobom 3aLumThl OTBaroB OT MbIEHWUSA SBNSETCSA rMAPONOCEB TPaB C NMOMOLLBIO
CMecH, cryallen 0OfHOBPEMEHHO U NUTATENBLHON CPEAOr ANA CEMSIH U 3aLUTHON MITEHKON,
NPEensATCTBYIOLWEN MbineoBpa3oBaHnio. CMecb HaHOCUTCA MPWU MOMOLLM MONMBOYHOM Malluu-
Hbl, NepeobopyaoBaHHON AnS rmgponocesa. [Mpu pelueHWn AaHHOW 3ajaqm rmaponoces Mo-
XKET AOMONHATECA MyNbYMPOBAHVEM (TaK Ha3blBAEMOE rMAPOMYIIbYUMBAHNE).

CpoKk AencTems NPOTMBOSPO3MOHHBIX KOMMIEKCOB 06bIMHO cocTaBnseT 3-6 mec. [67],
HO MHorga MOXeT gocturatb 36 Mec.

2.2.7.2 OuncTtKa CTOUHbIX BOA

Mpn pobbiye yrns OTKPbITbIM CNOCOBOM 00pasyroTesa cneayrowme Buabl CTOYHbIX BOA:

- KapbepHble (POPMUPYHOTCH HEMOCPEACTBEHHO B MPOLIECCE NPOU3BOACTBEHHOTO NPO-
Lecca);

- XO35IMCTBEHHO-ObITOBbIE (POPMUPYHOTCA B 8AMUHNCTPATMBHO-OLITOBLIX KOPrycax);

- NIMBHEBbIE M NPON3BOACTBEHHBIE ((POPMUPYIOTCS Ha TEPPUTOPUM MPON3BOACTBEHHON
nnowaakm).

CnocoBbl 0YMCTKM 3aBUCAT OT COCTaBa CTOuYHbIX BOg W TpeGoeaHui Ha cbpoc B BOA-
HbI 0BbEKT MNWN Nepefadvy Ha ucrnonbaoBaHne. OunLeHHas BOAa YaCcTUYHO UCMOMb3YyeTCH
LANA TEXHOMOMMYECKNX HYXKA Npeanpusitust (Ha obecnbiMBaHue), HeUCnornb30BaHHas OTBO-
AWTCS B PEKN UMW MHbIE BOAHbIE OOBEKTbI.

CxeMbl OUMCTKU KapbepHbIX BOA,

[na o4MCTKN KapbepHbIX BOA, Kak MpaBuro, WCMOMb3yeTCs MexaHuyeckas OYMcTka
CTOYHbIX BOZ Ha y4acTKax OTKPbITbIX rOpHbIX paboT (paspesbl). JaHHas cxema aHanorndHa
CXeMe, UCTONb3yeMOM ANs OUMCTKM LIaxTHbIX BoA (CM. 2.1.8.2.3), 3a TEM UCKMHOYEHMEM, YTO
Ha cTaguM NpeABapUTENbHOrO OTCTauBaHWSA NMPUMEHSKOTCS HE LWaxTHble BOJOCOOPHMKK, a
3yMndobl. Takke oTNnHMEM SIBMNSETCS TO, YTO NMPU OTKPLITOM A0BbIYE yria NpyLbl-OTCTONHNKA
MOXHO yCTpamBaTb HEMOCPELCTBEHHO B NPOCTPAHCTBE YroNbHOro paspesa npu Hanm4um co-
OTBETCTBYIOLLIErO Pa3peLUEHMS.

B psge cnyyaes, Korga accMmuupyroLas cnocobHOCTb BOAHBLIX 06HEKTOB MCHEPMbI-
BaeTcs NpeinpusTUSIMK, PacnoNOXEHHBIMA BbILLE W HKE MO TEYEHUIO, a TakKe ecnu 3To
NoO3BONSET 3KOHOMUWKA NPEANPUSATUMA UMM UMEIOTCS AOMONHUTENbHBIE MEpbl rOCYAapCTBEH-
HOW MOAZLEPXKN, TO MOXeT ObiTb peanusoBaHa hU3nKo-XMMUYeckasi LOOYNCTKa CTOUHbIX BOA
(cm. 2.1.8.2.3).
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TOHKaa o4ncTKa CTOYHbIX BOL, OCHOBaHHas Ha UCMOMb30BaHUM MOHOOBMEHHBLIX Unn
MeMBpaHHbIX TEXHOMNOMMI, KpalHe peako MPUMEHSIETCA Ha NPeanpuaTUMaX no fobbide yrns
OTKPbITBIM CMOCOBOM M3-3a KECTKMX TpeboBaHWIN K Ka4eCTBY UCXOAHOW BOAbI, BbICOKOW CTO-
MUMOCTW MPUMEHEHMS KUCINOT W Wenoyei 4N NPOMbIBKU U 3HaYUUTENbHBIX 06bemoB 0Bpaso-
BaHWSA CTOYHbIX BOA.

NcnonHeHne 04YMCTHBIX COOPYKEHUIA MOXKET ObITb CTauMoHapHbIM (B 34aHUM) UK ne-
PEABWKHBIM (B KOHTEHepax). Mpw npovseoauUTensHocTY Gonee 50-100 M°/d Lienecoobpas-
HO BO3BOAWTb OYNCTHBLIE COOPYKEHUS B 3,aHWN.

CxeMbl OYUCTKU XO3ANCTBEHHO-6LITOBLIX BOA,

CocTaB x035MCTBEHHO-ObITOBbIX CTOYHbLIX BOA MpU A0ObIME Yrns CXOX CO CTOYHbIMMU
BOAEMW, MPVHMMAEMbIMW B LEHTPaNM3oBaHHble CUCTEMbl BOAOOTBELEHVA HACENEHHbIX
nyHkToB (LICB). B aToln cBfi3K, kak NpaBuo, NpegycMaTpmBaeTcs BoirpebHasn siva ¢ nepeaa-
Yel X03ANCTBEHHO-ObITOBLIX CTOKOB B cucTemMy LICB. B oTAenbHbIX pernoHax, pacronoxeH-
HbIX Ha 3HaYMTENbHOM yAaneHU OT KPYMHbIX HaceneHHbIX MyHKTOB, LienecoobpasHo npeny-
CMaTpmBaTh CTPOUTENBCTBO NOKASbHBIX OYNCTHBIX COOPYKEHUN, BKITHOHAMOLMX CUCTEMbI Me-
XaH4eckom 1 Buonornyeckon oumcTkm (cm. 2.1.8.2.3).

CxeMbl O4MCTKU NIUBHEBbIX U NPOU3BOACTBEHHbLIX BOS,

Kak npaBmno, NMBHEBbIE CTOYHbIE BOAbI C TEPPUTOPUM MPOMNIOWAAKA, NPOU3BOA-
CTBEHHble BOAbl C 6asbl aBTOTPaHCMOPTa, [M3ENEBO3HOTO AEnO W CKNajoB roprove-
CMa30Y4HbIX MaTepuanos noctynaroT B LICB. CTokn Ha y4acTkax OTKPbITbIX FOPHbIX paboT no-
Crne MexaHUYeCKoN OYMCTKM OT B3BELUEHHbIX BEWECTB U yaaneHns HeTenpoaykToB Ha Nno-
KanbHbIX OYMCTHBLIX COOPYXEHUAX WCMONb3YHTCA Ha TEXHOMNOrMYeckne Hyxabl (obopoTHas
unn BeccToyHasa cxema BogocHabxeHna) NMbo Ana nNonmuBa 3eneHbIX HacaXkAeHUA unu ne-
pepatotcs B LICB.

Cxema O4YMCTKM [ aHHOIO B1AA CTOYHBIX BOA COCTOMT M3 CNEAYIOLLNX CTAfNN:

- yCpeaHeHNe pasnunyHbIX BUAOB NOCTYMNAOWMX CTOYHBIX BOA (MPUMEHSETCS YCPeaHu-
Tenb);

- MEXaHMYecKasl ounCTKa (CM. Bbile), coBMellaemasn ¢ hUnbTPYOLWMMN MaccuBamm n
yaaneHnem HedTenpoayKToB (Hanpumep, ¢ NOMOLLLIO HedTENOBYLUKM U BOHOBbLIX ub-
TpOB),

- UNbTPaUMsA (MPUMEHRAOTCS 3achinHble MUNBLTPbI);

- oBes3apaxueaHue (ocyllecTensieTcs Yo-obpaboTka);

- HaKOMMEeHWe OYULLEHHbIX BOZ B CreLanbHOW eMKOCTU.

B otaenbHbIX criydasix OYMCTHBIE COOPYXEHWs AOMONHWTENbHO obopyaytoTcs ycTa-
HOBKaMW TUNa:

- «lUHEM®-20», «LLIEM®-40», B KOTOPbIX OTAENSIOTCA HEPTENPOAYKTLI U B3BELUEHHbIE
BELLEeCTBa, 3aTeM Boaa MPOXOAUT Yepe3 Brok dpunsTpos u obessapaxusaetca Sakrepuuma-
HbIMW yCTaHOBKaMM;

- «Ceupb-10Y», B COCTaB KOTOPOW BXOAWT NECKOOTAENUTENb, OTCTOWHWUKN N OUNBbTPbI
W3 rpaHyn neHononmcTMpona.
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2.2.7.3 O6paueHue ¢ oTXogamMmu NpPou3BOACTBaA 12

B npouecce oTkpbITol f06bIMU yrNs hOPMUPYIOTCS 3HaYMTENbHbIE 06bEMBI OTXOA0B.
Ecnun otcoptmpoBaTth BCe BUALI OTXOAOB YroMbHLIX paspe3os Mo Macce, TO NepsBble MecTa ¢
fonbWwmM OTPbIBOM OyAyT 3aHSATbl BCKPbILUHLIMM MOPOAAMMW: HA HWX NPUXOLMTCA OKOMNO
99,99 % BCel Macchbl 0Txof4oB. IMpn 3TOM BCKpbIWHbLIE MOPOAbI SBMNSAIOTCA HAaMMeHee onac-
HbIM BUAOM OTXOAOB: OHWM OTHOCSITCH K V KIacCy OnacHOCTU (NPakTUYeCcKn HeOonacHbIe OTXO-
abl).

K octanbHbiM BMAAM OTXOLOB, (POPMUPYIOLLUXCHA HA YrofibHbIX pa3pe3ax, OTHOCATCS:
30MoLnakoBas CMeCb, NIOM YePHbIX MeTannos, OTpaboTaHHbIE NOKPLIWKWY, TBepable 6bITo-
Bble OTXOAbl, OTpaboTaHHble Macrna WT. 4. ITU oTxoabl sBnAlTCA Gonee onacHbIMM.
B yactHoCcTW, pTyTHbIE, PTYTHO-KBapueBble W JFOMUHECLUEHTHbIE namnbl oTHocaTca K |
(HamBbICLLEMY) knaccy onacHocTn. OpHako ux yTunmusaumsa NpakTUYecku BO BCEX Cryvasix
He ocylLecTBMAeTCA yrneaobbiBaroWLMMN NPEANPUSTUSIMU, OHU NEPEAaloTCs And yTunmsa-
uum cneymannsmMpoBaHHbiM opraHmsagusm. Kpome Toro, 3Tu BuAbl OTXOAOB HE SIBMSAOTCSA
cneundnyHsIMU 4N YrofbHOW OTpacin: OHW hOPMUPYIOTCA U BO MHOTUX APYMUX OTpacnsax
NMPOMBILLIIEHHOCTU Y SKOHOMWYECKON AEATENBHOCTY.

CnegoBatencHo, B koHTekcTe onpegenenHns HAT uenecoobpasHo paccmatpuearh
VLW cneumndmryYHbIe 0TXoAbI, NPEACTaBMNEHHbIE BCKPLILLHBIMU NOPOAAMU.

BeKpbILWHbIE NOPOAbI C HUSKUM CofepaHMeM BoAbl OObIMHO pasmellaroTcs B OTBa-
nax. BnaxHele nopogsl nepes pasmelleHWeM B OTBarnax MOryT nojsepraTbCA npeaBapu-
TenbHoMy o6esBoxumBaHuo. OTBanbl B mpoLecce akcrnyatauum TpebyroT ocyLlecTBrneHust
MEp MO 3aLmMTe OT BETPOBOW 3PO3UU.

BcKpbILWHbIE MOPOAbl YacTUYHO MOTYT MOABEepraTbCa yTunmMaauum MHbIMKM cnocobamu.
Mopoabl C HU3KMM cofepXXaHWeM BOAbl MOTYT HaNpaBnATLCA HA 3aKNajgKy NPOCTPAHCTB, Bbl-
paboTaHHbIX B npoLecce J06bIuM Yriis U HAa PEKYNBTUBALMIO 3€METbHBIX Y4acTKoB. 3aknagka
N peKynbTUBaLMA MOryT MPOBOAUTLCS TOMBKO MOCME TOro, Kak Ha ONpefeneHHOM yyacTke
pa3peaa [06bl4Hble paboTkl OblNM OKOHYATENBHO 3aBEPLUEHBI.

Mpn aTom cornacHo npukady Munnpupoael Poccun ot 25.02.2010 Ne 50 ropHble no-
poabl, UCMOMb3yeMble ANA 3aknagkv BbipabOTaHHOrO MPOCTPaHCTBA, 3aChINKW NpoBanos u
pekynbTMBaUMK, B NMUMUTbI Ha pa3MeLleHUe OTXOAOB He BKMouaTca (T. €. dakTudeckn
He paccMaTpuBaloTCS Kak OTXoAbl).

B eBponerickoMm 3akoHopaTensCcTBe AEWUCTBYHOT ewe 6onee nubepanbHele ycnoBus:
nycTble NOpoabl OTHOCATCA K UHEPTHbIM oTxodam (inert waste) — oTxoaam nMpou3BoACTBa,
KOTOpble He NoABepranucb CyLLIECTBEHHOW nepepaboTke W  pasMelleHue  KOTOpbIX
He NpUBEAET K 3arpsi3HeHUI0 OKpYXatoLLen cpefibl U HaHeCeHNo yuiepba 34,0pOBbIO YenoBe-
ka. CornacHo [upektue 2006/21/EC k MHEPTHbIM OTXO0AaM NPEAbABMAIOTCH CMAMYEHHbIe
TpeboBaHusa No obpaLleHMIo 3TUX OTXO40B.

Taioke nycTbie NOPOAblI MOTYT HanNpPaBnNATLCA Ha NPOU3BOACTBO CTPOUTENbHbLIX MaTe-
puanos. CTpouTenbHble MaTepuarsl U3 OTXOA0B NPON3BOACTBA MOTYT ObiTb MCMONL30BaHbI
NpsiIMO Ha NpeanpusaTM (Hanpumep, Ansi BO3BeAeHUS AamMb XBOCTOXpaHWnuL) nnbo moryT
ObITb HampaeneHbl Ha Npogaxy. OgHako 3ToT cnocob MCNONb30BaHUS OTXOAOB XapakTepu-

2 NanHHbIi NYHKT ABNSETCA OBLUMM ANs noapasnenos «/1obblba NoA3eMHbIM Croco-
6om» 1 «Jobblva OTKPbLITEIM CNOCOGOMY.
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3yeTca ABYMSA BaXHbIMW HepocTaTkamu. Bo-nepsbix, 06bembl 06pasoBaHns BCKPbILLHBIX NO-
poA kpariHe Benuku: B Poccum Ha yronbHbIX paspesax 3a rof (hopMUPYeTCsi HECKOMbKO CO-
TEeH MUMNITMOHOB TOHH B rof. JTO 3HAYMTENBHO NPeBbIlLaeT NOTPEOHOCTU BHYTPEHHErO PhIHKa
B CTpovimarepuanax, KOTopble MOXHO NPOM3BECTM U3 NyCTbIX NOpoA. Bo-BTOpbLIX, BCKPbILU-
Hble NopOoAbl ABNSATCH HU3KOKAYECTBEHHbIM CTPOUTENBbHBIM ChIPbEM — B YacCTHOCTW, OHU
He XapaKTepu3ylTCa rOMOreHHbIM COCTaBoM. B CBA3N € 3TUM K3 3TUX NMOPO4 MOXKHO MPOU3-
BECTV MULLUb AOCTATOYHO HU3KOKAYeCTBEHHBIE CTpoAMarepuvarnsl, obnacte NpUMEHEHUs KO-
TOPbIX JOCTATOYHO OrpaHuYeHa.

OTtxoabl fo6b4M 1 oboralleHns yrns cofep)aTt onpefeneHHoe KOMUMYECTBO ryMUHO-
BbIX BELLECTB, KOTOPbIE ABMAKOTCA OCHOBOW NYMWHOBBIX MPenaparoB U MOryT CryXWUTb ANs
npoM3BOACTBa N'YMUHOBBIX YAOOPEHWA. 3TW mpenapatbl U yaobpeHus ynydwaT pusnye-
CKve CBOWCTBA MoYB 1 CNocobCTBYHOT HakonneHuo rymyca. OpHako U3BneYeHne ryMmMHoOBbIX
BellecTB TpebyeT onpefeneHHon XuMmnyeckon nepepaboTkn. B yacTHOCTH, ANs U3BneyYeHus
rYMUHOBBIX KMCNOT U3 Byporo yrnsi HeobxoAnMMo NpoBecTU LEHTpUdyrvpoBaHme, ocaxge-
HMEe, BKCTPakLMIo N paa NPOMEXYTOYHbIX 3Tanos [68]. MNpy 3TOM 3HauMTenbHaa Yactb yrns
ocTaeTcs B BUAE OTXOA0B. Kpome Toro, rymmHoBblE yA0OpeHUs 1 npenapartbl He SBMATCS
He3aMeHUMbIMU: OHW BMOSIHE 3aMEeHUMbI onpeaeneHHbIMU BUAaMU MUHEparnbHbIX U OpraHu-
YECKUX BELLECTB.

B pabouert Bepcun akTyanuanpyemoro esponerickoro cb6opHuka HOAT Management of
Waste from the Extractive Industries ynoMuHaeTcsa Takon BapuaHT pasMeLLeHUsl OTXOA0B
ropHoa06bIBaroLLMX NPON3BOACTB, Kak NOABOAHOE 3aXOPOHEHUe XBOCToB oboraujeHus (sub-
aqueous tailings disposal) [69]). [JaHHble TeXHONOrMM He paccMarpyBaloTCA B HACTOSLLEM
cOopHVKe No AByM npudmHam. Bo-nepebix, B Poccum nogobHble TeXHONOrMn 3anpeLyeHs! 3a-
koHogaTenscTeoMm [70]. Bo-BTOpbIX, X NOTEHUManNbHOE NPUMEHEHUe orpaHMYeHo reorpadum-
e/l poCCUICKON yrneaobblum: MpakTU4Yeckn Bce MpPeanpuATUA STOM oTpacniv pasMeLLeHbI
BAANM OT OKeaHcKoro nobepexbs, a 03epa N PEKN XapakTepusyrTCa OrpaHUYEHHON EeMKO-
CTbHO.

2.2.7.3.1 NpeasaputenbHas o6paboTka pasmelaeMbix Nopon,

lMpedsapumenbHas copmuposka omxodos rnpouzsodcmea NO3BONAET OTAENUTb MO-
TEeHUManbHO MOJIE3HYH0 MPOAYKLIMIO OT OTXOAOB, NOANEXALUMX OKOHYaTENbHOMY 3axOpoHe-
HUIO (HanpuMep, 3aknagke). To TaKke NO3BONSET COKPATUTL 06BLEM OKOHYATESBLHO 3axopa-
HVMBaeMbIX OTX0AOB. Kpome TOro, oTAeneHWe MHEPTHbLIX OTXOAO0B OT OnacHbIX (Hanpumep,
pasmeLLeHe KOTOPbIX MOXET MPUBECTU K OOPMUPOBAHMIO KUCNOTHBLIX CTOKOB) MO3BONAET
cokpaTtute 06bem paboT, CBA3AHHBIX C YTUNU3ALMEN ONAacHbIX OTXOAOB.

ObessoxusaHue MOXET NMPUMEHSTECA ANS NOATOTOBKM NacTtoobpasHon cmecu, pas-
MeLLi@aeMON B BblpaboTaHHbIX NPOCTPaHCTBAaX.

QUIUKO-XUMUYECKUE MEPbI MOTYT MPUMEHSTLCA ANS CHUXKEHUS ONacHOCTU Onpeae-
NEHHbIX BWAOB OTX0A0B. Hanpumep, pecynbdypusaums MNO3BONSET CHU3UTb OMACHOCTb
(POPMUNPOBAHMS KNCIOTHBIX CTOKOB [69)].

2.2.7.3.2 OtBanoobpa3oBaHue

OTBanoobpasosaHme — 3TO TEXHOMOTMYECKUIA MPOLECC pa3MeLLeHNst BCKPbILWHbBIX No-
poa, yAanseMbix npu paspaGoTke MEeCTOPOXAEHUIA Mone3HbIX MCKOMaeMbIX OTKPbITbIM Cro-
coboMm. Yaansemble nycTble NOpOLbl Pa3MeLLarTca Ha oTBasiax — cneluarnbHO OTBeAeHHbIX
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nrowaakax. COBOKYNHOCTb OTBAaroB M COMYTCTBYIOLUMX TEXHUYECKMX YCTPOWCTB, CPencTB
MeXxaHu3aLuum npeacrasnaeT cobol oTBanbHOE XO35ANCTBO.

Oteanbl MoryT ObiTb CHOOPMMPOBaHbI Kak Ha POBHOW MNOLaAKe, Tak U Ha CKINoHax, a
TakKe B UCKYCCTBEHHbIX MMM €CTECTBEHHbIX (OBparax) Bblemkax. 1o MecTy pacnonoxeHus
OTBanbl NOAPAa3fEenstoTCs Ha BHYTPEHHUE (pacronaratoTcsi B BbipaboTaHHOM MpOCTpaHcTee
paspesa), BHELLHWE (pacnonaraTcsa 3a npegenamMu KoHTypa Kapbepa (ropHoro oteofa)) u
KOMBMHMPOBaHHbIE.

BHyTpeHHMe oTBarbl MOXHO CO34aBaTb TOJIbKO HA MECTOPOXAEHUSAX C YINOM NageHus
nnactos meHee 12°. [Ana dopmmpoBaHns NoLoOHbIX OTBanoB MPUMEHSAIOT AparnanHbl C
BMECTUMOCTbH0 KoBLUa 25—80 M° 11 gnnHoM ctpenbl 4o 100 M, a Takke MexaHu4eckMe nona-
Tbl C BMECTUMOCTbIO KoBLUA 35 M° 1 AnvHOW cTpensl o 65 m.

BHeLLHWe oTBarnbl OpraHn3ytoTCs Ha HaKIMOHHBIX U KPYTOHaKMOHHBIX MECTOPOXAEHMSAX.
Ana cknagupoBaHust MOPoA Ha HUX UCMONb3YHOTCA MeXaHu4Yeckue nonatbl, gparnavHbl, oT-
BarnbHble Niyry, ab3eTuepbl U Bynbao3epsbi.

[na ocyllecTBneHns OTBanbHbIX PaboT MOTyT MPUMEHATLCA PasnuyHble CPEACTBa
MeXaHM3aLmn: OLHOKOBLLUOBbIE 9KCKaBaTOpbl, OTBaNbHbIE MAYrW, CKUMbI, CKpenepbl, ab3eTue-
pbl, BynbAo3epbl, KOHCONbHbIE OTBanoobpasoBaTeny, TPaHCNOPTHO-0TBaNbHbIE MOCTbI.

OTtBanoobpa3oBaHne C NOMOLLLIO MITyra COCTOMT B cOpackiBaHMM BHU3 C OTBanbHOIO
OTKOCa MOpOoAbl, Pa3rpy>KEHHOW M3 YMMNKaPOB, C MNOCNeYLWEN NNaHpPOBKON NMOBEPXHOCTN
oTBana. [laHHbI BUA OTBarbHbIX paboT OTNNYaETCs UCMOoNb3oBaHNeM npocToro obopyaosa-
HWsi HEBbICOKOM cTonMMOocTU. OfHaKo OH NO3BONSAET CO34aBaThb N HEBLICOKUE OTBasbl HE-
BonbLUION eMKOCTU, YTO TpebyeT perynsapHOM nepenBuKk penbcoBbix NyTen. Kpome Toro, oH
NPUroaeH TomnbKO AN CKNagupoBaHUs CKarnbHbIX U NOMycKanbHbIX MOpoa.

OTteanoobpasoBaHre C MOMOLLBHO OfHOKOBLLIOBOrO SKCckaBaTopa 00bI4HO 3aknovaeTcst
B hopMMpoBaHUM ycTyna BbicoTor 10—40 M, pasgeneHHoro Ha aea nogycryna. JkckasaTop
pasmeLlaeTcsa Ha KpoBMne BEPXHEro NoAycTyna, Ha KOTOPOW PacrornoXeH Kene3HOA0POKHbINA
(vnn aBTOMOGUNBHBIN) NyTb. Mopoaa pasrpyxaeTcsa U3 AYMMNKapoB B NPUEMHYIO My (BMe-
cTumocTbio 200-300 M3). OkckaBaTop nepesanvBaeT Nopoay U3 AMbl BNepea no xoay, B
CTOpOHY MOA OTKOC W Hasag, co3fasas Npu 3ToM 3axopky. MopnobHeIn MmeTon oTBanoobpaso-
BaHus obecrneumBaeT BbICOKYH MPUEMHYIO CMOCOBHOCTE OTBanbHOrO Tynuka u TpebyeTt ao-
CTaTOYHO OrpaHNYeHHoro Maclutaba nytesblx paboT. C Apyror CTOpOHbI, OH TpebyeT 3akyn-
KM OTHOCUTEMbHO [OporocTosiliero obopyaoBaHusi (3KckaBaTopoB) M obecneunBaeT He-
©onbLLON (PPOHT pasrpy3Kkn BaroHOB.

$PopMMpOBaHME BHYTPEHHMX OTBAfioB C MOMOLLBIO 3KCKABAaTOPOB HasbiBaeTcs Gec-
TPaHCMOPTHOW CUCTEMOW paspaboTKu.

Mpv TpaHChoOpTUPOBKE NOPOAbI aBTOMOGMNBHBIM TpaHCMOpPTOM OoTBanoobpasoeaHune
0o6bl4HO ocyllecTBnseTca Oynbao3epamn. B GnaronpuaTHbIx ycnosusix (npy hopMUpoBaHum
OTBasOB B BblIEMKaX) MOryT UCMOMb30BaTLCA AparnanHel. [py Mcnonb3oBaHUM JaHHOTO Me-
ToZa camocBarbl pasrpyxarotcs B 3—5 M OT 6poBKM OTBanbHOW MAoW@aaku (onTuMaribHas
AnvHa koTopol cocTaensieT 45-50 m), a 6ynbAo3epbl NepemMeLLaloT nopoay k caMmon 6poBke.
Tarke Oynbao3epbl OCYLECTBRAOT npodunupoBaHve astogopor. Beicota GynbaosepHoro
otBana coctaenseT or 10—15 M ana rmuH 1 cyrnnHkoB Ao 25-30 M ans ckanbHbIX MOPOA.
Bynbao3epHoe oTBanoobpazoBaHMe OTNINYAETCS HU3KOW KanUTanoeMKOCTbIO.

Ans dopmupoBaHns OTBanoB MOXET NPUMEHATbLCH 06opyaoBaHWE HENnpPepbIBHOIO
Lencteus: abseTuepbl, KOHCOMbHbIE OTBaNooGpa3oBaTenn M TPaHCMOPTHO-OTBAsbHLIE MO-
CThlI.
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AbB3eTuep npeacrTaenseT cobol crneynanusvMpoBaHHbIn AN obpa3oBaHMs OTBarnoB
MHOrOKOBLUOBbIV 3kckaBaTop. OTBanoobpasoBaHMe C NOMOLLbK ab3eTuepa BKMOYaeT pas-
rpy3Ky AyMMKapoB B NMPUEMHYIO TPaHLLEID, KOMaHWe NMopobl U3 TPaHLLEW U NEPEMELLIEHME ee
B OTBar, NNaH1poBKy OTBana v NepeaBwkKy TPAHCTIOPTHLIX MyTel.

Mpw TpaHcnopTNpoBKe NopoAbl KOHBEWEPHBLIM TPaHCMOPTOM OTBanoobpasoBaHMe Mo-
XKET OCYLLECTBNATLCA KOHCONbHLIMM oTBanoobpasopatensmu. MoaobHble MexaHW3aMbl Npea-
CTaBnNSAT CoBON TPAHCNOPTEPHYIO NEHTY, NMPUrOLHYIO AN YCTAHOBKU Ha PasnnyHbIX LLACCH.

TpaHCNOPTHO-OTBasbHbIA MOCT NPEACTaABNSET COOOM MACCUBHBLIA MEXaHU3M, CNOCo0-
HbIA HaNPAMY NepemMeLlaTtb Mopoay OT 3KCKABaTOpOB B OTBasbl MO KpaTyahliemy nyTu.
MocT cocTout ns 3abonHOM 1 OTBaNbHON METaNMNMYECKMX (PEPM C NTEHTOYHBIM KOHBENEPOM.
AnuHa mocta moxeT gocturats 500 m.

Bo usbexxaHue pasmbiea U (hOPMUPOBAHNUS KUCIIOTHBLIX CTOKOB OTBarbl AOMKHbI ObiTb
cHabxeHbl cuctemamm Bogootesoaa. CobpaHHasa Boga MoxeT ObITb HanpasneHa nMbo B XBO-
cToxpaHunua, nMMbo Ha MHble TEXHUYECKUE HyXabl NpeanpusaTus nnbo MoxeT BbiTb cOpo-
LLEeHa B BOAOEMbI (BO3MOXHO, MOCIE OnpeAeneHHon ounctku) [69].

B HacToswee Bpema B Poccum penicteyer npukas PoctexHapgsopa ot 23.12.2011
Ne 738 «O6 yTBEpXAEHUM MHCTPYKLUMM NO MPEAYNPEXAEHUNI0 CaMOBO3rOpPaHns, TYLLEHWUIO U
pasbopke nNopoaHbIx oTBanoBy. CoOrnmacHO AaHHOW MHCTPYKLUMW NpeaynpexiaeHne camoBO3-
ropaHus gOmkHo obecrneumeaTbCs cneayrowmmM obpasom:

- bopmupoBaHne oTeanos 6e3 BLICTYNOB B YIMOBbIX YacTax, NpyMAaHue oTBanam
OKpyrnon ¢opMbl (Co3gaHWe NNaBHOrO Nepexoja Mexay CToOpoHaMu OTBarna, MEXAy OTKO-
Camu U ropU3oHTarbHBIMU YacTAMK);

- BbINMON&XNBAHNE OTKOCOB MOPOAHBIX OTBANOB (Yron OTKOCA HE AOIPKEH MPEBbILLATHL
20°-25°;

- (hOpPMUPOBaHME OTBASIOB CIOSIMM, MPUYEM TOJMLLUVHA CNOSt OTXOAO0B HE AOMMKHA Npe-
BbilwaTtb 1,0 M Ha oTBane waxTbl (paspesa), 0,75 M Ha oTeane, obwem Ans waxTbl (paspesa)
n oBoratutensHon abpukn, 0,5 M Ha oTBane oboratutensHon dabpuku. MNpu oTcyTCTBUN
TEXHONOTNYECKOM BO3MOXHOCTM (POPMMPOBaHUS MIIOCKOro oTBana noxapobe3onacHbIMu
CnosiMn ero popMUPYHOT CMOSIMW YBENNYEHHON MOLLHOCTM. MOLLHOCTL OAHOrO Takoro crnos
He pormkHa npesbiwats 10 Mm;

- YNNOTHEHWE OTBanbHOM Macckl CneuparnbHLIMU N TPaHCNOPTHLIMY CpeacTBamMu;

- CHWKEHME BO3AYXONPOHMLIAEMOCTH CNOSA OTXOA0B NYTEM 3auUnvMBaHvsa NN Nepexpbl-
TUS HEFOPIOYUMMK (M3ONVPYIOLLUMK) MaTepuanami. B 3oHe MHTEHCMBHOro camoHarpeBaHus
CMNov OTBanbHOM MacChl JOJTKHbI N30IMPOBaTLCS CHOSIMU MHEPTHBLIX MaTepuarnos Un cMecu
WHEPTHbIX MaTepnasnos ¢ 0TBaNbHOM Maccon TONWmHOM He meHee 0,5 m;

- (hOpMUPOBaHME MPOTUBOMNOXKAPHBLIX 6apbepoB — OTPE3HbIX TPaHLIEN [O NOYBbl OT-
Bana LUMPUHOWN He MeHee 5 M 1 3anonHEHVE X U30MNMPYIOLLMMK Matepuanamu,

- NepBbIA Apyc oTBana OPMMPYETCA OT rpaHuLbl oTBana K LeHTpy. Boicota nepsoro
Apyca oTeana He fomkHa npesbiwars 10,0 M. BHewHu otkoc otBana n 6epmbl Ha 5-8 m
DOMMKHB! BbITh YNNOTHEHBI U NEPEKPbITl N3ONUPYIOLLMMK Matepuanamm crnoem TONWWHON
He meHee 0,3 M. M3onAuMs OTKOCOB M GepM NpOM3BOAWUTCH MUHOW, CYrNMHKOM, MECKOM,
WHEPTHOW MbINbo, OXNaXKAeHHOW 300N KOTENbHbIX YCTaHOBOK U T. 4.;

- BEPXHAS OTMETKa OTBana, pasMeLleHHoro B Hankax, osparax n orpaboTaHHbIX Kapb-
epax, aomkHa BbITe Ha 0,5—1,0 M HWKe 3eMHOIM MOBEPXHOCTU OKpyKatoLlero penseda. lMNo-
BEPXHOCTb OTBana MnaHUpYHT, YNNOTHAIOT W NEPEKPLIBAOT U3ONVPYIOLMMA MaTtepuanamm
Crnoem MOLLHOCTLIO He MeHee 1,0 m.
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2.2.7.3.3 3aknagka BblpaboTaHHOro NPOCTPaHCTBA U PeKynbTUBaLUSA
3eMeribHbIX yYacTKoB

BekpbiWwHbIe nopoabl (kak U BMeLarolwme, nycTbie Nopoabl U Cyxve npoaykTel obora-
LeHWs1) MoryT BbITb pasmelleHbl B BbipaboTaHHbIX NPOCTpaHCTBax yrnefobbiBalolwmx npes-
NPUATUIA, Ha yyacTkax, rae npekpaweHa pobblya yrnsa. Kpome Toro, B 3TUX e NpocTpaH-
CTBax B HEKOTOPbIX Cryyasix pa3meLLaloTcs OTXOAbl MPOYMX MPOM3BOACTB (Hanpumep, Me-
Tannypruiyeckmx 3aBOAOB) UMU FOPHbIE MOPOAbI C HU3KMM CoAEpPXaHUEM MOMNE3HOro KOMMo-
HeHTa [64]. Kpome Toro, BCKPbILLHbIE NOPOALI (KaK U UX aHanorn) MoryT Mcnone3oBatbCs 4ns
pekynbTUBaLMM 3EMENbHbIX YHacTKOB.

3aknapka BbipaboTaHHOro NPOCTPaHCTBa NPOU3BOAUTCS B LIENSX:

- obneryeHnsi pekynbTUBaLMKM (N0 CPaBHEHWUIO C BO3BEAEHNEM OTBanoB);

- CHIDKEHUS pyUCKa paspyLueHnst oTeana.

CyLiecTByeT NsaTh TUMOB 3aKNagky BelpaboTaHHOro NpOCTPaHCTBa:;

- cyxas (dry backfill);

- TBepaetoan (cemented backfill);

- rmgpasnundeckas (hydraulic backfill);

- nactoobpasHas (paste backfill);

- NHeBMaTmyeckas (pneumatic backfill).

Cyxaa 3aknagka npegnonaraet pasMelleHne HEeOTCOPTUPOBAHHBIX BCKPbILLHbIX MO-
poa, NpoaykToB oboraleHrs 1 NpoYen NPOAYKUUM C eCTECTBEHHON BNEXKHOCTLI. OBbIMHO
OHa OCyLLIeCTBMNAETCH aBTOMOOUIbHBIM MM KOHBEUEPHBLIM TPAHCNOPTOM.

Teepaetoas 3aknagka oOblYHO COCTOUT U3 OTCOPTUPOBAHHLIX UM HEOTCOPTUPOBAH-
HbIX BCKPbILLIHBIX NOPOA (MW NpoAykToB oforaweHuns), CMeLlaHHbIX C LLEMEHTOM UMW Yrorb-
Hon 3omnon. MopobHoe cMmeluvBaHne obecneYrMBaeT NOBbILWEHUE CLEMEHTMPOBAHHOCTU 3a-
KragblBaeMon maccbl. [laHHbIn crnocob 3aknagkv MOXET npegronaraTtb kak npeasapuTenb-
HOE CMeLUMBaHMe WUCXOAHbIX MPOAYKTOB B cneuuwanbHbiX GyHkepax, Tak v 3anveky pasme-
LLIEHHON NOPOAbI LIEMEHTUPYIOLLMM BELLIECTBOM.

M'vapaenuyeckas 3aknagka TpebosarenbHa K CTPYKTYpe UCMONb3yeMbIX Marepuanos.
OHa MOXET COCTOATb UM U3 YaCTUYHO 0OE3BOXEHHOW NyMbMbl (C AONEN TBEPAOro BeELLECTBa
65 % — 70 %), unn N3 ecTecTBeHHbIX NnecyaHbix nopoa. Obe3BoxkeHHas Mnynbra AorkHa
NPONTM Yepes MApPOLVKIIOHDI, TAe ocaxaaeTca MenkoaucnepcHasa dpakuusi, HenpurogHas
AN 3aKnagku no npuyMHe HU3KOWM ApeHupytoLen cnocobHocTu. MecyaHble nopoabl JOMKHbI
NPONTU COPTUPOBKY ANS yAaneHus1 HerabapuTHbIX YacTul, KOTOpbIE MOTYT HapyLUUTb CTPYK-
Typy 3aknagku, copmupoBaTtb B Her nornoctu. MogrotoBneHHas cmech nogaeTcs ¢ nomo-
Wbto HacocoB u Tpyb B BbipaboTaHHOE MpoOCTpaHcTBO. MMapaBnuyeckasi 3aknagka MoXeT
noaBeprarbCs NOCNeAyLLEMY LIEMEHTUPOBAHUIO.

Macroobpa3sHasn 3aknagka COCTOUT U3 MENKOAMCNEPCHOrO Marepuana ¢ CoaepKaHu-
eM TBepablx yactuy Gonee 70 %. Yactuupl ¢ gnametpoMm mMeHee 20 MKM AOIKHbI COCTaB-
nsaTb He meHee 15 % macchbl 3aknagbiBaeMoro marepuana. lNnyHxepHble Hacocbl, MpUroa-
Hble Ansa nepekavkn 6eTOHHOM CMecK, CnOCOBHbI TPaHCMOPTUPOBaTL NAacToobpasHyo cMech
ANs 3aKnagku.

MHeBMaTMuecKkan 3aknagka NpUMEHSETCA B cryyasx, Hanpumep, koraa npumeHeHve
rMapaBnMYECKON 3aKnagkm MOXET NPUBECTU K pa3BUTMIO BOAHOW 3p03nK.
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2.3 OboraieHue yrnsa

BaxHbIM nokasarenem, onpeaensioLyM NPUOPUTETHYIO CXeMy 0DOoralLeHns yrns, sB-
nsietcsa ero o6oratMMocTb, KOTOPas XxapakTepuayeT CoCOBHOCTL J0BLITOrO yrns k pasgene-
HWUIO Ha NPOAYKTbI pas3nuyHoro kadvectea. Mokasatens 060ratMMocTy paccHUTLIBaKOT Kak OT-
HOLWEHWE BbIxoAa (PpakUMi NPOMEXYTOYHOIO NPOAYKTa (NpOoMMpoAykTa) K Beixoay 6ecno-
poaHOM Macchl (KOHUEeHTpaTa) no pesynbTary npouecca oboraweHus. K npoMnpogykty oT-
HOCAT bpaKUMM MNOTHOCTBIO OT 1400—1500 fo 1800 kr/mM® ans kameHHoro yrms u 1800—-
2000 kr/im® gns aHTpauuToB. B 3aBMCUMMOCTN OT 3HauyeHusi nokasatens oboratumocTy Ka-
MEHHbIE YN U aHTPaUUTbl OTHOCAT K YETbIPEM KaTeropusam: OT nerkon (nokasatene obora-
TMMOCTU <5 %) A0 OYeHb TPYAHOU (MokasaTtenb oboratumoctu >15 %) [71].

B 3aBucumocTn oT oboratmmocTy yrns, foObITOro Ha onpefereHHOM MeCTOPOXAe-
HUW, MPUMEHSIIOT Pa3nnyHble MeToabl oborawleHns (cm. Tabnuuy 14).

paBuTaumMoHHoe oboralleHne Cyxum crnocoBboM NPUMEHSIETCS B PEAKMX Criydasix, Nno-
CKOMbKY OH MPUroA4eH N Npy oboralleHun NerkooboraTtMmMoro yris ¢ KpYNHOCTHHO KYCKOB
He Bonee 80 MM, npwu aToM obpasytotca Gonblune 06beMbI MbINW, KOTOPYID HeoBXx0AMMO
ynasnveartb. [TpumeHeHue cyxoro oboralleHms LenecoobpasHo NuLlb NO OTHOLLEHMIO K Y0
C cogepxaHueM BHelHen Brarm 3 % — 5 %, nHade notpebyeTtca noacylika. [laxe B Takux
yCroBusix npu cyxoM oboraileHnn Habnopaetcst Hu3kas 3pEKTUBHOCTb MO CPaBHEHUIO C
MOKPbIM MPOLIECCOM.

Mokpoe rpaeuTaumoHHoe oboralleHne sBnseTcs Hanbonee yHMBepcarsbHbIM U LUNMPO-
KO pacnpocTtpaHeHHbIM crnocobom. OTcaaka NpUMEHSIETC NPeMyLLECTBEHHO AN nerkoobo-
raTMmoro yrns, a oboralleHune B TSXKenbIX cpegax — ANs TpyaHooGoraTumoro.

dnotaums MNPUMEHSIETCH WUCKMIOWMTENBHO ANsi 0BOoraweHust yrofibHbIX — LUNamoB
(HanpymMep, NoAPEeLUETOYHOro NPOAYKTa) — MENKOAMCNEPCHBIX YacTuL, C KPYMHOCTBIO 06bIY-
HO MeHee 0,5 MM. QnekTpuyeckas cenapauusi U NpoYMe MeToabl MPUMEHSIIOTCS KpanHe pea-
KO.

Tabnunuya 14 — OcHoBHble cnocobbl oboralleHus yrns u ux NpUMEHNMOCTb

Cnocob6 oboraiyeHus MpumeHumocTb cnocoba

IpaBuTaumoHHoe oboraweHne cy- |JlerkooGoraTuMblii yrosb C Marnol KpynHOCTBIO KyCKOB
XUM crnocobom (a0 80 Mm) n 3 % — 5 % BHelUHel BNaru
paBuTaumoHHoe oboraieHre
MOKpbIM cnocobom

Bce eugbl yrns

OTcapgka JlerkooGoratmsbin yronb
O6oraweHne B TaXenbIx cpeaax TpyaHoo6oratumein yrornb
dnotauyns YronbHbin wnam (<0,5 mm)
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MpuémM n yrnenoaroToska O6orauieHune yrasa (Mo metoaam)

10. KoHTpO/1b KavecTBa yrns

11. NpupoaooxpaHHble TeEXHOOornN

11.1 MpepoTBpalleHne 3arpsa3HeHns aTMocgepHoro Bo3gyxa
112. OuncTka 060POTHBLIX M CTOUHbIX BOJ,

11.3, ObpalieHne c oTxogamu nNpon3BoacTBa

YcnoBHble 0603HavYeHNs1

YrnenogrotoBka 000000 --meemeee- OnucaHue nogaTana (No43TBMNOB) Texnpouecca
6. O6e3BOXNBaHNE D MogaTan TEexHoN0rMyeckoro npoyecca
1.2 CopTupoeKa Cbipbs MO KPYMHOCTU Bup pa6boT
- poxoyeHae
- Knaccudmkauns

* ObecwnamnmBaHune yrns Moasuael paboT

> HanpasneHue Npou3BOACTBEHHOrO npouecca

MoparotoBka ToBapHoOA
npoayKuuu

PucyHok 6 — O6uUiasi cxeMa TEXHO/IOTMYECKOro npouecca o6oraweHus yrnis
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GET

OCHIiHHBLIE TexHonornyeckue nogldransl
o6orau,eHuns yrna pasfiMnyHbiX Knaccos

O6oralueHune KpynHblii knaccos

1 Ob6ecLunam.TmBaHHe

2 KOHTpO/b NAIOTHOCTU pasgeneHns

.1 O6oralleHve B cenapaTopax

4. O6e3BOXMUBaN He Ha rpaHaTax

5. PereHepauua marHetuTa

6. OcBeT/iIeHne "exHonoTavyecko Bogpl
[

OboraueHne MenK1UX Kiaccos

1. Obeclnamnneaxme

2. KOHTpOnb NAOTHOCTW pa3feneHus
O6oratieHre a TMAPOLKMOHHX
O6e3e0xunBaH He B LieHTpudyrax
PereHepauusa marHetuta

. OcBeTneHne TeXHOMOrMYeckoi Bofbl

oo &

O6orau,eHue Wwnamos

—

. C60p n noaroToBka LwWiamoB

. MoaroToBka synbribl

. O6oralleHne B MMAPOLMCICUHNX
O6e3e0xvBaH He B LiEHTpUdoyrax
PereHepau,Mﬂ MarHetuta

. OcBeT/IeHne TeXHOMOrMYECKON Boapl

QAT RWN R

PucyHok 7 — OCHOBHble TEXHOMOIMYeckme noaatanbl o6oraweHns yrns pasivyHbiX K1accoB KPpYynHOCTU



YCcnoBHble 0603HaYeHUs

Knaccudmkaumsa

cenapaTop

FopHaq macca
KpynxocTbio < 200

[pexupoBaHve
(MHEPLIMOHHBII
rpoxoT)
YronbHblil
KOHLeHTpaT
KpynHoCTb 10
60-130 Mvi
OTrpy3ska

(Ox/g TpaHcnopT)

PncyHok 8 — TunnoBasa cxema MNOTOKOB yrna, oTrxoanos nponssoacTtea U TEXHUYECKOW BOAbl MO noasaTanam

Nogatansl
TEXHONOTNYeckoro

npovecca

Bug, 060pyaoBaHus

MpoaykT

MoToKM yronbHol
npoayKLmn

[MoTokn oTX040B
npou3BOACTBA

IMOTOKW TEXHUUYECKOI
BOfb!

fopxas macca
KpynHoCTbi | -
60-130 mm T

['poxouyeHve
(KONOCHUKOBbIV
rpoxoT)

FopHas macca
KPYMHOCTbi0 < 200 MM

Knaccudukaumsa
(MHEPLMOHHBIV
rpoxoT)

TopHas macca
KpynHOCTb 10
> 25 MM

Knaccudpmkauus
VHEpLVIOHHbIA
rpoxoT)

lopxas macca
KpynHoOCTbI0
25-60 Mm

FopHaq macca
KpYnHoCTbio > 200 Mm

[pobneHne
(wéxoBasn
Apobunka)

FopHaq macca
KPYMHOCTbi0 < 200 MM
FopHas macca
KpynHoCTbI0
<25 MM

O6oralleHve B
TSXEnoli cpese
(cenapantop)

[peHnpoBaHve
(MHEPLMOHHBIN
rpoxoT)

OTBanoobpaso-

(oTBan)

YronbHblif
KOHLEeHTpat
KpYNHOCTb 0

0-25 MM

TEXHONOrM4Yeckoro npouecca (Ha npumepe TyrHylickol o6oratutenbHOlW habpukn)

O6oraleHue B
TAXENOW cpefe
(cenapaTop)

€HNpOBaHNE

VHERLYOHHB

rpoxoT)

YronbHbl it

KpYnHOCTbI0
25-60 mm

O6oralleHne B
TAXEnoli cpene

(rnapoumKIoH)
JpeHupoBaHne CryLieHve Crywienve
(MHEPLIMOHHBIN (pagmasibHble (pagnanbHble
rpoxoT) crycTuTenn) CrycTuTenu)
dunbTpauyms PunbTpaums

unbTp-npecc)

cdunbTp-npecc)
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Ta6nwuya 15 — OcHoBHble 3Tanbl oboraweHns yrna

Otan npouyecca

OcHoBHOe TexHonoruyeckoe obo-

Ne BxogHow noTok BbixogHoi notok Smuccumn
(noanpouecc) pyAoBaHue
Mbinb HeopraHu-
yeckas.
Ycrponctea anga nepeasmkki Bui6pockl ot IBC
FopHasa macca, moTop- P A pea P A
BaroHOB, BaroHooMNpokuabIBaTe- |(yrnepoaa okcua,
1 HOe TONnuBO, anekTpo- |[lMpuem yrna [opHas macca
sHeprUs nY, PbIXAUTENN, XXenesooTaenu- [asora guokeuna,
Tenw, NOrpy3yrKn cepbl guokeua,
caxa, asoTa okcua
nT. 4a.)
. MuTtatenn, opodbunku, knaccu-
['opHaa macca, anek- MoproTtoButens- | KnaccudpumumpoanHbii MbINb HeopraHu-
2 dukaTopsbl, rPOXOTbI, AYroBble
TpO3Heprus Hbl€ NpoLecChI yrons yeckast
cuta
. lopHasi Mmacca (pa3apob-
PsipoBon yronb, anek- P (pasap Mbinb HeopraHu-
2.1 [OpobneHue NeHHasa unu nameneydeH- | Apobunku, xenesooTaenmrenm
TPOSHEeprus yeckas
Has)
PsipoBon yronb, anek- CopTupoBka Cbl- KnaccndnumposaHHbIn MbInb HeopraHm-
2.2 A Y pTvp P KnaccudumkaTtopsbl, rpoxoTsl P
TPOSHEeprus pbs MO KPYNHOCTU | Yrofb, Wnam yeckas
PsipoBon yronb, anek- KnaccncnumposaHHbIni MbINb HeopraHm-
2.2.1 A y Mpoxouerue ™ ®nLyp TPOXOTbI P
TPO3HEpPrus yronb, LWwnam yeckas
Psaposown yronb, anek- KnaccudpnumpoBaHHbIin Mbinb HeopraHu-
222 A y Knaccndukauyns ®rLp KnaccudukaTtopbl, FpoxoTs! P
TPO3HEprus yrone, Lnam Yyeckas
KnaccnduumposaHHeld | OBecwinamnmea- | KnaccudpumumpoBaHHbIn MbINb HeopraHm-
223 PuLp ®nLp [yrosble cuTa, rpoxoTsl P
Yrofb, 3MEKTPOSHEPIUS  |HWNE yrns yrosb, Lnam Yeckas

YrofbHOrO KOHLIEHTpaTa K OTrpy3ke.

3 MpoxoueHre Takke NMPUMEHASTCS Ha MOCMEeAYIOLMX 3Tanax TeXHOMOMYECcKoro npouecca Ans 06e3BOXMBAHASA 1 NOArOTOBKY
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Ne

BxofHOM NOTOK

Otan npouecca
(noanpouecc)

BbixogHoWm noTok

OcHoBHoe TexHonoruyeckoe obo-
pyaoBaHue

3muccum

KnaccngpmumpoBarHbin
yronb, 3MeKTPosHeprig,
Boaa 'Y, scriomorarerns-
Hbl€ NPOAYKTbI (MarHe-

T!T)

paBuTaumoHHoe
oboraiyeHre

YronbHbI KOHUEHTPAT
(BNa>KHBLIV NPOAYKT),
NPOMNPOAYKT (BNaKHbLIN
NPoAyKT), nopoaa (Bnax-
HbIA NPOAYKT), BCNOMOra-
TenbHbIE NPOAYKTbI (Mar-
HETUT)

Cenapatopbl, 0TCafo4Hble Ma-
LUMHbI, KOHLIEHTPALUWOHHbIE CTO-
nbl, WNo3bl, Xenoba, Hacockl,
MMAPOLUMKNOHbI

MbinNb HeopraHu-
Yyeckas.

BoasHou nap.
CTOuHble BOAbI.
OTxoabl oboratye-
HUA

3.1

KnaccuduumposaHHbI
yronb, 3NeKTPO3Heprus,
CycneHsuns (MarHeTwur,
BoAa, BO34yX)

OboraleHve B
TSKENbIX cpeaax

YronbHbIM KOHUEHTpAT
(BNaxHbI NPOAYKT),
NPOMNPOAYKT (BNaXHbIN
npoaykT), nopoga (Bnax-
HbIW NPOAYKT), BCNOMOra-
TenbHbIE NPOAYKTLI (Mar-
HETUT)

TspkenocpeaHble cenapaTopbl,
TSKENOCPeAHbIe MM POLMKIOHDI
Hacochbl

CTOuHble BOAbI.
OTxopapl oboraie-
HUA

3.2

KnaccncpunumposaHHbii
yronb, 3NeKTPO3HEpPrus,
BOAA, BO34YX

OboraieHwve oT-
cafkon

(He NpumeHsieTcA
ANs wnamos)

YronbHbIA KOHLEHTpaT
(BRaXHbIA NPOAYKT),
NPOMNPOAYKT (BMaXHbINA
NPOAYKT), nopoaa (Bnax-
HbIM NPOAYKT)

OTcapouHble MaLlUUHbI, HACOCbI

CTO4HblE BOAbI.
OTtxoabl oboratye-
HUa

) 3neck U panee, ecnn He YTOUHSIETCS, UMEETCA B BuMAY CMeCb OOOPOTHOM BOAblI M A0GaBOYHON

FOCT 17321—2015 «Yronb. OBoraiyeHune. TepMuHbl 1 onpegenenHms» [25].

(cBexelr) Bogbl Mo

2102—L€ JO1U
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. Otan npouecca . OcHoBHoe TexHonoruyeckoe 06o-
Ne BxopHon noTtok BbixoaHow noTok Smmccum
(noanpouecc) pyAoBaHue
YroneHbI KOHLEHTpaT
o . KoHueHTpaLumnoHHble cTonb,
KnaccudwmumposaHHein | O6oralleHve B (BNaxHbI NPOAYKT), CTo4HbIE BOAbI.
. | wno3bl, xxenoba, BUHTOBbIE Ce-
3.3 Yronb, 3NeKTPO3Heprus, |HaKkmoHHO TeKy- NPOMMPOAYKT (BNaXHbLINA OTxonbi oboratye-
naparopsbl, HacoChkl, cenaparopsl
Boja LiemM noToke NPOAYKT), nopoaa (Bnax- HUA
. NPOTUBOTOYHbIE
HbIA NPOAYKT)
o MbiNb HeopraHu-
Cyxo# knaccupuumpo- .
. Cyxoe oborawye- | YroneHbii KOHLEHTpPAT, CenapaTtopbl, 0TCaA04HbIE Ma- | 4Yeckas.
3.4 BaHHbIA Yronb, 3neKTpo-
HVe NPOMMNPOAYKT, Nopoaa LUWHBI OTxopapl oboralle-
3Heprus
HWUA
CTO4HblE BOAbI
LLinam, anektpoaHeprus, YroneHsIA KOHLEHTpaT (BkNrOY@s noky-
P noTaumoHHbIE MaLUWHbI, Haco-
BOAA, BO34YX, peareHTel | Pnotaums (Tonbko |(nynena), NpoMnpoaykT NAHTBLI U Npoyne
4 . Cbl, CTAHLUMA NPUroTOBNEHNA
(B TOM Yncne roky- AnS wnamos) (BRNaXHbIA NPOAYKT), NO- brOKyNSHTOB peareHTbl).
NSHTBLI) pofa (BnaxHbI MPOAYKT) y OTtxogbl oboralle-
HUs1
OneKkTpocTaTn4eckmne, KOpoH- Mbinb.
OnekTpuyeckas .
YronbHbIM KOHLEHTpPAT, Hble, AnanekTpuyeckue, Tpubo- |CTouHbIE BOAbI.
5 LLinam, anekTposHeprua |cenapauyua (Tonb-
NpOMNPOAYKT, nopoaa afresnoHHble, kombuHupoaH- | OTxoabl oboralye-
KO ANd Lwnamos)
Hble cenapaTopsl HUs
AManbramartopbl, cUTa, MarHuT-
. Hble U TepMOMarHuTHble cena- | MNbinb HeopraHu-
KnacenduumpoBaHHbii
. paTtopbl, 83P0CYCNEH3NOHHbIE yeckas.
yronb, Wwnam, anekTpo- | CneunansHeie Me- | YronbHbIA KOHLEHTpaT,
6 cenaparopsbl, peHTreHomeTpuye- | CTOYHbIE BOAbI.
3Heprvs, MmacnsaHele pe- |Toabl oforalleHust | MPOMNPOAYKT, Nopoaa
areHTh) CKkve cenapaTtopsl, cenapatopbl | OTxogbl oboralle-
oboralueHnst no bopme, TPEHWUIO HUA
1 06BEMHOM NPOYHOCTM U T. 4.

2102—L¢ 01U
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Ortan npouecca

OcHoBHOe TexHonoruyeckoe 06o-

Ne BxopgHow noTok BbixogHom noTok
A (noanpouecc) A pyAoBaHue Smumccim
YronbHbIA KOHUEHTpaT
(BNaxHbIA NPOAYKT),
. . ByHkepbl, rpoxoTsl, anesatopel, |Mbinb HeopraHu-
nNpoMnpoaykT (BnaxHein | O6essoxmBaHme, |O6e3BOXEHHbIN Yronb-
7 N LUeHTpudyrn, dunsTpbl, Cy- Yyeckas.
npoaykT), nopoga cryljeHue, cylika |HblA KOHUEHTpar
! LWMMbHbIE annaparbl, HAacoChl CTouHble Boabl
(BNaxHbIA NPOAYKT),
3MNEeKTPO3HEPrna
YronbHbIA KOHLUEHTpaT
BMNaXHbIA NPOAYKT), MO- YronbHbIA KOHUEHTpaT,
71 ( P ‘}y ) [peHnpoBaHue HOHTP [poxoTbl, anesaTtopsbl CTouHble BOAbI
poaa (BnaxHbii Npo- NPOMNPOAYKT, NOPOAa
JYKT), 3neKTpoaHeprus
YronbHbIA KOHUEHTpaT
BNaXKHbIN NPOAYKT), .
( POAYKT) . |UeHTpudbyrmposa- |YronbHbIA KOHLEHTPAT,
7.2 NMPOMMPOAYKT (BNaXKHbIN LleHTpudoyru CtouHble Boabl
HVe NPOMMPOAYKT
MPOAYKT), 3NeKTPO3HEpP-
rms
YronbHbIN KOHUEHTPAT
7.3 (nynena), anekTposHep- |CryweHne YroneHbI KOHLUEHTpaT OTCTOMHMKM CTouHble Boab!
rms
YronbHbIN KOHUEHTpAT, .
YronbHbI KOHUEHTpPAT,
NPOMMPOAYKT, CryLLeH- PUNbTP-NPecchl, Bakyym-
7.4 PunbTpayms NPOMMPOAYKT, CryLeHHas CtouHble Bogb!
Has nynesna, aneKkTpo- - PnnbTPbl, rnepbapunbTpb!
3Heprus y
YronbHbllA KOHLEHTpPAT, . Mbinb HeopraHu-
HeHTP YronbHbI KOHUEHTpAT, BapabaHHble cylwunku, TpyObil- P
7.5 NPOMMPOAYKT, LUnam, CyLika yeckas.

3MeKTPO3Heprus

MPOMMPOAYKT, LUIaM

CYLLMIIKM, MPOYNE CYLLUIIKN

CTo4yHbIe BOABI

L102—LE O1n
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. Oran npouecca . OcHoBHoe TexHonorudeckoe 060-
Ne BxoaHoun noTok BbIXO4HOW NOTOK Smmccun
(noanpouecc) pyAoBaHue
YronbHbIA KOHUEHTpAT, Mpeccol (yaapHble, BankoBble,
MPOMMPOAYKT, LUnam, BaJIbLiOBbIE, LUHEKOBBIE), 3KC-
pomnpoay YronbHble 6pukeTh, H ) Mbinb HeopraHn-
NPOAYKTbI CryLLEeHNs, TpYyA€epbl, FOMOHE3aTOPbI, KOH-
8 BpukeTupoBaHue | NPOMMNPOAYKT, LWram, o yeckasi.
ANEKTPOSHEPrus, TENNO, Belepbl, [03aTopbl, MeLLanku,
NPOAYKTbI CryLeHus o CTouHble BOAbI
nap, cesisytoLymne BeLle- CywmMnbHbLIN annapart, ByHkepbl,
cTea rPOXOThl, MATATENM, HAcoOChI
Mbinb HeopraHu-
yeckas.
. . Buibpockl ot IBC
YronbHbIA KOHLUEHTPAT, ToBapHbeIn yronb (oTcop- |LLTabeneyknagunkn, apobunku, (yrnepona okoi
9 MPOMMPOAYKT, MOTOPHOE | CKNagnpoBaHne N | TMPOBaHHbIV MO Knaccam | NOrpy34vnKin, rpoxoTel, SKCTpyAe- aao'rapp,ﬂoxcm A,
TOMMMBO, 3NEKTPOIHEP- | OTrpy3Ka yrna KPYMHOCTU W MHbIM Mapa- | pbl, KOHBEWEPSI, TONMKarenu, nu- ceDb! AMOKEH A,
s MeTpam) Tarenu, Becobl pelA A,
caxa, asoTa okeug
nT. Aa.).
CTouHbIE BOAbI
. MbineynaenuearoLme ycTaHoOB-
Boagyx ¢ noHwxeHHON .
N KW, BOAHO-LLINAMOBOE X035~
KOHLEHTpaLMEN Nbinu, N
Mbinb, 060pOTHBLIE 1 CTBO, OTCTOMHVKW, YCTAHOBKMN
ocBeTneHHas obopoTHas Mbinb HeopraHu-
CTOuHble BoAbl, XBOCThI | Mpupoaooxpax- ANS XIopyMpoBaHWs Boabl, 61o-
10 BOAAQ, LUnaM, OYULWEHHbIE yeckas.
oforaleHns, anekTpo- |Hble TEXHOMOorMm OKMCNUTENbHbIE KaHarnbl,
CTOYHbIE BOAbI, XBOCTbI CtouHble Bogb!
aHeprus, soja HedTenoByLLKW, oTBanoobpaso-
oboralleHunsi B rmapooT-
BaTenu, asTocamocsarnsl, Oynb-
Banax u oteanax .
[03€pbl, MOrPy34nKM, KOHBENEPDI
MNpepoTBpalleHne
P paL N Mbinb HeopraHu-
3arpasHenusa at- [ Boagyx ¢ noHwkeHHON
10.1 MbinNb, anekTpoaHeprus . MbineynaenuearoLLme yCTaHOBKM | Yeckas.
MOC(EPHOro BO3- |KOHUEHTpauuen noinu
ayxa CTo4YHbIE BOAbI

2102—L¢ 01U
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. Otan npouecca . OcHoBHOe TexHonornyeckoe 060-
Ne BxoaHom noTok BbIxogHowm noTok Amuccum
(noanpouecc) pyaoBaHue
O6opoTHLIle Bogbl, anek- | OceeTneHne o6o- | OcBeTneHHas o6opoTHas o
10.21 BoaHo-LunamoBoe X035aMCTBO —
TpO3Heprus POTHbIX BOA, BOAQ, LWnam
OTCTOWHWKN, YCTAHOBKWU AN
CTouYHble BOAbI, 3nek- OumncTka CToUHBIX | OUNLWEHHbIE CTOYHBIE XIOpUpOBaHUS BoAbl, B1OOKMC-
10.2.2 CTouHble BoAbI
TpO3Heprus BOA BOAbI nuTenbHbIE KaHanbl, HedpTeno-
BYLLKN
O6paLyeHue ¢ oT- Otsanoobpasosarenu, astoca- |lMbink HeopraHu-
XBOCTbI 06oraweHuns, XBOCTbI 0foraLeHus B
10.3 Xo4amn Npon3soa- MocBanbl, Oynbao3epbl, Norpys- |4eckas.
3ANEKTPOSHEeprus, soga rmapooTeanax n oteanax .
cTBa YUKW, KOHBENEPDI CTouHble Boabl

Tabnuua 16 — OcHoBHOe o6opyaoBaHUeE, cnons3yemoe npu oboraieHnn yrna

HaumeHoBaHve 060pyaoBaHmns HasHaueHue o6opyaoBaHns TexHonornyeckue xapakrepuctuku '

YcTpoiicTea Ans nepeaskeHns Baro- | MaHeBpoBbIie onepaLym npy pasrpyske
HOB (MOKOMOTWB, TOMKaTerb, YCTPOW- |1 MOrpy3ke ene3HOL0POXHBIX MomyBa-
CTBO MaHeBpPOBOE) rOHOB

MakcumarnbHoe Tarosoe yeunme (MOLLIHOCTb An-
3enbHbIX ABUraTenei) — okorno 2 Tbic. 1. C.

MakcumarnbHbIN BEC rpykeHbix BaroHos — 170 T (no
Pasrpyska xxene3HofopOXHbIX MOMyBa- | AaHHbIM TeX. MUTepaTypsbl).

rOHOB MpownseoanTensHocTb — 900-1760 T/4 (NO AA@HHBIM
Tex. nurepartypbl) [72]

BaroHoonpokugbiBatens

Peixnerve cnexaslumxcs nnm cmeps- | [pounseoantenbHocTs — 60—240 1/4 (N0 gaHHbIM
LUMXCS rpy30B TeX. nuTepaTtypsbl)

Pbixnutens

19 Mo faHHBIM aHKeT (N0 yMONYaHMio).
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HavmeHoBaHune o6opyaoBaHus

HasHaueHune obopyaoBaHusa

TexHonornyeckue xapakrepucTikm '

YKenesooTaenurtens

YpaneHve deppoMarH1THbIX npeame-
TOB U3 Pa3rpy>X€HHOTO yrns

[ny6BurHa 30HbI M3BneyYeHna — go 700 MM (Mo AaH-
HbIM TeX. NUTeparypbl).

Macca nssnekaembix npeameTtoB — A0 40 kr (no
AaHHBIM TeX. NMTepaTypbl)

BbapabaHHbI MarHUTHbIN (SnekTpomMar-
HUTHbBIN) cenaparop

PereHepauns cycneHsum

[MpounseognTensHOCTL cenaparopa aAna pereHepawluu

CYCrMeH3un No ncxoaHoMy marepuany — 270—
400 M3y

poxoT (CopTUPOBOYHAS yCTaHOBKA)

MoaroToBuTeNbHAA Kaccudukaums
yrnen (NoaroToBUTENBHOE rPOXoYe-
HUe).

OTMbIBKa OT MarHETUTOBOW CyCMNeH3un
N 00e3BOXMBaAHNE KPYMHOMO KOHLEHTP-
ara, NpoMnpoAyKTa, nopoasl.
ObeclunamnmeaHue 1 pasgeneHune To-
BapHbIX KNaccoB yrnemn

MpounasogurensHocTb — 128-2300 T/4 (N0 AaHHBLIM
aHkeT), o 1500 T/4 (Mo AaHHbIM TEX. NUTEPAaTYpbI).
Paawmep sarpyxaemoro marepuana — a0 750 mm
(no AaHHbIM Tex. NuTeparypsbl).

Paamepbl paoyelt NoBEPXHOCTU — A0 22 M? (1o
AaHHbIM aHKeT).

QddekTmeHOCTE — 70 % — 98 % (N0 AaHHBIM TexX.
nuTepartypsl)

BapabaHHbI rpoxoT-apobunka

OTaeneHne HerabapuToB U1 KPYMHbIX
NMOCTOPOHHUX NPeAMETOB (NpeaBapw-
TenbHOE rPOXOYEHNE)

YcraHoeka ApobunbHO-COpTUPOBOYHAS

[pobneHne n coptmpoBka yrnem no
KpynHOCTH

MpownseoautensHocTs — 10—1000 T/4 (No gaHHBIM
TEX. NTEPATYpbI).
MowHocTe — 15-2600 kBT (No AaHHbIM Tex. nuTe-

paTypbl)

Knaccudpukaums yrnen (coptmposka no

KpynHOCTb NocTynarLlero yrng — A0 3 MM (ro aaH-

Knaccudukartop
KpynHocTK) HbIM TEX. MUTEpaTypsbl)
KpynHOCTb nocTynatLmnx Kyckos yrna — 20—
obneHue yrns. 1000 MM (o gaHHbIM aHKET).
Jpobunka Ap y (no A )

MonyyeHue ToBapHbLIX KNACCoB yrnei

MpoussoaUTenbHOCTE — 5-155 M/4 (No AaHHbIM
Tex. nutepatypbl), 4o 500 T/4 (N0 AaHHBIM aHKET)

L102—L¢ 01U
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HaumeHoBaHue 060pyLoBaHus

HasHaueHne o6opyaoBaHus

TexHonornueckne xapakrepuctuiu '

Meperpyska yrns 13 GyHKepoB Ha KOH-

MepemelleHVe TOBapHbIX KNaccoB yr-
TeN N oTXo[08B

Meperpyxatens N —
perpyx Berepsl
MNpoussoauTensHOCTE — 80 1170 Mo/u (no AaHHbIM
. Tex. nuteparypbl), 265-960 M3y (N0 AaHHLIM aHKeT).
PaBHOMepHas nogada ropHoOu Maccel
Mutarens KpynHocTb 3arpykaemoro Mmarepuana — a0 500 mm
13 ByHkepa B OCHOBHOE 000pyAOBaHME.
(No AaHHBIM Tex. nuTepaTypsbl).
LUnpuHa nonotHa — Ao 1800 MM (No AaHHBIM aHKET)
MepemelleHne psaoBbIX yrnen B Kop-
. nyc oborawjeHus. MpovssoanTenbHOCTE — A0 4500 M3/y
KoHeenep

LnpuHa neHTtbl — ao 2000 mm

CenapaTop TsxenocpeaHsIn

O6oraweHne

[MponssoauTensHOCTL — A0 500 T/4 (NO AaHHBIM aH-
KeT)

MmapounknoH

O6oraLlenune yrns.

Knaccndukauums yronbHoOro wnama.
CryLueHne oTxoa0B MarHATHOW cena-
pauum

KpynHocTb nocTynarowmx KyckoB yrng — Ao 25 mm
(no AaHHbIM aHKeT).

Onametp — 150-1000 MM (N0 A@HHBLIM AHKET).
Mpon3BOANTENBHOCTE — A0 990 M/u/M? Mo ncxopa-
HOMY NPOAYKTY (N0 AaHHLIM TEX. NMUTEpaTyphI)

MpounssoanTensHocTe — A0 500—650 T/4 Ansa nerko-

OTtcapo4Has maluvHa O6oraLyenne oboratumoro yrnsa (Mo gaHHbIM TeX. UTepaTypsl),
210-650 T/4 (N0 AA@HHLIM aHKeT)

KOHLEHTPaLMOHHBIN CTON, LLMH3,

HeHTPay N O6oralyeHne —

xenob, BUHTOBOW cenapaTtop

CenapaTop NpOTUBOTOYHbLIN O6oralleHne —
MponseoauTensHOCTE — A0 480 T/4 (NO Aa@HHBLIM Tex.

YcraHoBka cyxoro oboralleHus O6oraueHne A A (noA

nutepartypbl)

2102—L¢ 01U
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HaumeHoBaHve o6opyaoBaHus

HasHaueHue o6opyaoBaHus

TexHomnornyeckne xapakrepucTuky '

dnotomawmnHa

O6oraLleHne yronbHoro Lwnama

KpynHocTb nexonHoro wnama — 0,1-1 MM (no gax-
HbIM TEX. NUTEPaTyphI).

MponssoaMTENbHOCTE — 40 1000 M4 o nyrnbsne (no
AaHHbIM Tex. nutepartypsbl), 25-56 T/4 No cyxomy
BeLlecTBy (MO AaHHbIM aHKET)

Bakyym-cuneTp, runepbapdunbTp

OGe3BoxMBaHNE ONOTOKOHLEHTpaTa

MNpounssoanTensHocTs — A0 850 T/4 (N0 AaHHBIM TEX.
nureparypsl)

TpybBa-cywmnka, 6apabaHHas Cylmnnka

TepMmuyeckas cyLuka hrnoTOKOHLEHTPpa-
Ta

MNpounssoauTenbHoCcTL — A0 400 T/4 McxoaHOro Npo-
AykTa (No AaHHbIM TeX. nuTepartypbl); 60—110 T/4 (nNo
AaHHbIM aHKEeT)

CnupanbHbIn cenapaTop

O6oralleHne yronsHoro wnama

KpynHocTb nexoaHoro wnama — 0,1-3 Mm (o gan-
HbIM TeX. NUTEPaTYpbI).

MpounsBoanTENBHOCTL — A0 210 M4 no nynbne (no
AaHHbIM TeX. nMTepaTypbl)

Fvapocansep (rmgpoknaccudumkaTop)

Knaccudukaums yronbHoro wnama

KpynHOCTb McxoaHOro wnama — 4o 2,5 mm (No aaH-
HbIM TeX. nuTeparypsl) [72]

[yrosoe cuTo

Ob6eclunamnmeaHue.
OTMbIBKa 1 06e3BOXMBAHWE MENKON
nopoabl

MpoV3BOANTENBHOCTL NO Nyribne — A0 300 M3/u/m?
(Mo AaHHbIM Tex. nuTepaTypbl)

Hacoc

Mepekayka BoAbl, YrofbHbIX U MarHe-
TUTOBbIX CYCMEH3UN

MpounseoanTENLHOCTE — A0 8000 M°/4 (MO AaHHLIM
Tex. UTepaTypbl), 40 925 M4 (MO AaHHBIM aHKET)

OneBatop 06e3BOXUBAIOWNIA

O6esBoxuBaHue yrns

MowyHocTs — 15-55 kBT (N0 gaHHbIM Tex. nutepary-
pbl), 18,5-30 kBT (N0 AaHHBLIM aHKeT).
MpownssoauntensHocTb — 38,5-324 T/4 (N0 AaHHBIM
Tex. nutepatypsl), A0 324 T/4 (N0 faHHLIM aHKET)

LL02—LE O1M
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HavnmeHoBaHne o6opyaoBaHns

HasHaueHune obopyaoBaHus

TexHororuyeckue xapakrepuctikn '

Cryctutens (pagnanbHbIA, NnacTuH4a-
ThIA)

OcBeTneHve WnamoBbIX BOA.
CryweHne wnama

MNpounssoauTensHocTb — A0 2,0 M~/u/M* N0 NCXOAHO-
My NPOAYKTY (MO AaHHbLIM TEX. NNUTEpPAaTypPbl).
MpounssoauTensHocTs — A0 1200 M3y (no AaHHBIM
aHkerT).

OvameTtp — a0 100 M (MO AaHHLIM TeX. NUTepaTtypbl).

[MNpou3BoanTENbHOCTL NNACTUHYATOrO CryCTUTENA —
Ha eQuHWLY 3aHMMaemon nnowaauv B 5-10 pa3s
6onbLue Mo CpaBHEHWIO C pagnanbHbIM CryCTUTENEM

LieHTpudpyra

O6e3Boxu1BaHNE MENKOro KOHLEeHTpaTa

MpounssoguTensHocT — A0 400 T/4 NO UCXOZHOMY
npoaykTy (No AaHHbIM Tex. nutepaTtypsbl), 35-360 T/4
(N0 AaHHLIM aHKeT).

KpynHoctb matepuana — 0,8—-12,0 mm (N0 AaHHbIM
aHKeT)

PunbTpbI (PUnNLTP-NPecesl, runepbap-
dunbTpsI)

O6e3BOxXMBaHME YronbHOTO Wnama

MpouseoguTensHocTb — 18-50 T/4 (N0 AaHHbIM aH-
KeT), Ao 850 T/4 (N0 AaHHBIM TEX. NUTepaTypbl)

YcraHoeka 6pukeTUpoBaHns yrns

BpvikeTnposaHune

MpounssoauTensHocts — A0 50 T/4 No cyxum Bpurke-
Tam (Mo AaHHbIM TEX. NUTEpPaTyphbl)

TpaHcnopTUPOBKa pasrpykeHHOro yris.

O6bem KoBLla — 6—14 M° (Mo AaHHLIM Tex. nuTepa-

Morpy3auuk
Py CknaguposaHue yrns Typbl)
EMKOCTb KoBLUa — 0 40 M° (Mo AaHHbIM Tex. nuTe-
OkckasaTop CknaavpoBsaHue v norpyaka yrns - -
paTypbl)
LLItaBeneyknagumk Yknagka yrns B wrabenu —

KomnpeccopHoe oGopynosaHve

ObecneyeHne NHEBMaTNYECKOTO Npu-
Boaa obopynoBaHns

KoHTponbHo-1ameputensHoe obopyao-
BaHWe

Y4eT Macchl TPaHCMOPTUPYEMOTO YIS,
KoHTponb pacxoga pecypcos
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HaumeHoBaHwe 0GopyaoBaHUA

HasHaueHue obopygoBaHus

TexHonornyeckue xapakrepuctinks '

pysonogbemHoe obopyfoBaHue:
- KpaH (KO3M0BOW, MOCTOBOM,
KpaH-banka);

- nebepka;

- INQT;

- Tanb;

- Tenbdep

MoAbEMHO-TPaHCMOPTHBIE M MOHTaX-
Hble paboTbl

MawumHa npobopasgenoyHas

MoaroToeka nabopatopHsix Npob yrnen | MakcnmanbHasa KpynHOCTh Kyckos yrng — 300 mm

W NPOLYKTOB oboralleHns

(No AaHHbIM Tex. nuTepaTyphbl)

JlabopaTopHbI komnneke ¢ npubopamm
ANs UBMEPEHNs CoCTaBa BeLLeCTBa

NamepeHne cocTtaea 1 napameTpoB
npob yrnewn n npoaykToe oboraweHms

Kanopwudepbi

Mogorpes Bo3ayxa, NOCTYMNaOLLEro B
LUaXTY 1AW NOMELLEHUS

Tabnwuuya 17 — MNpupogooxpaHHoe obopyrosaHue

HanmeHoBaHne o6opygoBaHus

HasHa4yeHune obopyaoBaHusa

TexHONOrNYECKMe XapakTePUCTUKA
(N0 AaHHLIM TeX. NUTepaTypbl)

Mbineynosutens

YnasnmsaHue Nbifiv TEXHONOTMYECKUX Fa3oB U
BO3JyXa Ha CyLUMMbHBIX YCTaHOBKaX, B CUCTe-
Max MPOMBILLMEHHOW BEHTUMALMM 1 acnnpa-
umm YOO

[Mpon3BoanTENBHOCTL:

-MNbBLU (12-175 TbIC. M3/'-|);

- MBI (15-180 Tbic. M/4).

QD DHEKTUBHOCTL NbIIEYNaBIMBAHNS — 4O
99,9 %

Annapar MOKPOK ra3oounCTKM

OkoH4aTeneHasa o4nCTKa 3anbINeHHbIX ra3os
MOKpbIM criocobom B cMcTemax acnmpaumm
NpOMblLLfIEHHON BeHTUnAuumn YOO

Mpoun3soanTEnbHOCTE — 12175 ThiC. Moy,

SddekTmBHoCT — 0 97 %

3ymnd

MpeaBapuTensHoe ocBeTneHe BoabI (yaane-
HWe B3BELUEHHbIX YacTuL)
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OkoHyaHue mabnuusi 17

HavmeHoBaHve oGopyaoBaHus

HasHaueHue o6opyaosaHus

TexHONOrNYeCckMe XapakTepUCTUKA
(NO AaHHBIM TEX. NUTEPATYPbI)

MpyA-OTCTOWHWK 1 aHanornyHele
yCTpOMCTBa (OTCTOMHMK, OCBETNUTENb
CO B3BELLUEHHbIM CIrIoeM ocagka)

OcBseTneHue BoAbl (yaaneHne Taxenbix
B3BELLEHHbIX YacTuL)

CTeneHb 0YNCTKN BOAbI NOCNE NEPBUYHOIO

ocBeTNeHnsa No B3BeLeHHbIM BeLlecTBamMm —

oT 50 % Ao >99 % (No AaHHbLIM aHKeT)

HedrenosyLuka n aHanoruyHbie
ycTpovicTea (6OHOBOE 3arpaxaeHve,
GOHOBLIN PUNBTP)

OuncTka CTOUHBIX BOZ OT HedTeNpoAyKTOB

droTaynoHHaa malumHa

OuMCTKa CTOYHBIX BOJ OT B3BELLUEHHbIX Be-
LecTB (KpYMHbIX U MENKOAUCMEPCHbIX),
HedpTenpoaykToB, xenesa, macen n MNAB

QdbdekTnBHoCTL dhnoTaumm — 4o 95 % —
98 %

YcTaHoBKa Ans o6es3apaxmBaHns
BOJ bl XITOPMPOBaHNEM

O6es3apaxumBaHye CTOUHbIX BOg, (yaaneHne
BakTepui)

YcTaHoBKa OKUCNEHMSA aKTUBHBIM UIMOM

Buonormnyeckaa ounctka CToUHbIX BOA,

CreneHb 04UCTKM BOALI NOCNE NO OpraHuye-
CKUM 3arpsasHeHusIM coctaBnaeT okono 90 %

YcraHoBka 030HMpOBaHUA

Obes3apaxunBaHne CTOYHbIX BOA, yAaneHue
xenesa

YcraHoska o6e33apaxusaHus
Y®-usnyyeHnem

O6essapaxuBaHne CTOUHbIX BOA

YpoeeHb nHaktmeaumm — g0 99,9 %

3acbinHom copBUNMOHHBIN OUNBTP

[loouncTka cTouHbIX BOA,

YcraHoBka aspauun Boabl (aspartop)

OuncTKa CTOYHBIX BOA OT Xenesa

YcraHoBka dpnoTtaumu, punstTpaumum u
obessapaxvBaHna

KomnnekcHas o4mcTka CTOYHbIX BOA

MpouseoanTensHocTs — 30 Mo/4 1 Gonee
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2.3.1 Npuem yrnsa

B 3aBMCMMOCTM OT MECTa pacnonoxeHnsa 1 Tmna yrneoborarurensHon dpabpuku (UeH-
TpankeHas, rpynnosas, MHABUAYyarnbHas) psAOBOA yronb AOCTaBMNSETCS pasnnyHbIMU BUaa-
MW TpaHcnopTa — MEHTOYHbIMU KOHBEepamMu, aBTOTPaHCTIOPTOM, CKUMaMU W XenesHoao-
pOXHbIMM BaroHamwn. Hambonee pacnpocTpaHeHHbIM SBMAETCA KEeNe3HOAOPOXKHBIA TpaHC-
nopT.

[Onsi pasrpysku xenesHoA0POKHOro TPaHCMopTa NPUMEHSIIOTCA YCTPOUCTBA ANs nepe-
ABWKEHWS BaroHOB W BaroHoonpokugbieatenu. Mpu oTcyTCcTBMM BaroHOONMpPoKugbiBaTenen
UCMONb3YHOT PYYHYHO pasrpy3ky C NoMoLLbio Bubpatopos. MNpy Heo6X0AUMOCTH NPUMEHSIKOTCS
pbIXnUTENN U 4POBUNbHO-(hpe3epHbIE MaLLNHBI.

YcTtporictea ans nepeapwkeHust saroHoe (YINB) npegHasHayveHbl Ans Nepuoandecko-
ro nepensmxeHns B 060MX HanpaBneHUsX JKene3HoLO0POXKHBLIX COCTABOB HA pasrpy304HbIX
nyHkTax oboratutensHbIx hadpuk. YIB BkntoyaloT: OTBOAKM MYTEBOrO BbIKMOYATENSA, TOSKa-
Tenb, pasBoAKy kabenen. MeTannoKOHCTPYKLMSI TONKaTenNsl NnopTanbHOro Tura OxBaTbiBaeT
COCTaB CBepXy U ¢ BokoB.

Tonkatenb ycTaHOBNEH Ha CBOW PENbCOBLIA MyTb U UMEET BO3MOXHOCTb NepenBu-
raTbCsl BAOMb COCTaBa. Ha BepxHew nnowjaake Tonkarens CMOHTMPOBaHbI Ba NpyBOAA: AN
nepemeLleHns TonkaTens u ansa nogbema 6anku, COeAVHSIIOLLEN TOMKaTenb CO CLENHbIMU
yCTpOMCTBaMu BaroHoB (aeTocLenkamu). PaboTta Tonkatens npoucxoauT crieaytomm obpa-
30M: COCTaB BbICTaBMSAETCS MOA Pa3rpy3Ky (3arpysky), Tornkarenb ¢ nogHaTon 6ankon noa-
BOAUTCH K YETBEPTOMY — LLUECTOMY MONyBaroHy, onyckaercs 6anka, npoMcxoaut coeanHe-
HWe TOorKaTens 1 cocTaea; TonkaTesnb BMECTe C COCTaBOM NPOABUIaeTCs B CTOPOHY 3arpy3ku
(pasrpy3ku). 3aTemM npoLecc NOBTOPAETCS.

Yctporicteo YMNB-25 npefHasHadeHO AN NepeaBWKEHUS KeNe3HOAOPOXHbIX CocTa-
BOB, CPOPMUPOBAHHBIX M3 nonyearoHoB obuwen maccon ao 2000 T (coctas ao 20—24 nony-
BaroHOB B 3aBMCMMOCTM OT COCTOSIHMA NyTun). MpnBoa nepeaBmkeHNs UMEET NNaBHOe pery-
NIMpOBaHWe CKOPOCTU. YNpaBneHne yCTpOMCTBOM — AUCTaAHLMOHHOE C NynbTa ynpaBeHus.

[ns nepeaBwxeHWs Xene3HOAOPOXHbIX BAroHOB Ha pasrpy3oudHbIX MyHKTax Takke
NMPUMEHSIIOTCS MaHEBPOBbIE YCTPOUCTBa (Hanpumep, MY-12-M2A), ocHaweHHble nebeakamu.

BaroHoonpokuabiBaTeNM OCyLLECTBNSIOT HENOCPEACTBEHHYIO pa3rpy3ky saroHoB. OHn
npeacTaBneHsl AByMS TUNAMU: POTOPHBIMU 1 B6oKoBLIMK. MPON3BOAUTENBHOCTL BArOHOOMNPO-
knabiBaTenen gocturaet 1760 /4, obcnyxuBaemMble BaroHbl MOryT MMEeTb Maccy Ao 134 T.

Pbixnutenn npepgHasHaveHbl AN BOCCTAHOBMEHWUS CbIMy4yecTV CMep3lierocs wunv
CNeXaBLLErocs yrnsa Npu BbIrpy3ke €ro 13 XenesHoAOPOXHbIX NOMyBaroHoB. Pbixnuteny mo-
ryT OCyLLEeCTBNATL AeACTBME BMOpaLmen, OypeHuem, dpesepoaHueM. [na ycTaHOBKA U ne-
PEeCTaHOBKM PbIXNUTENE Ha nonyearoHe HeobxoauMbl KpaHbl, obecneuvBarolme rpyso-
NoABLEMHOCTb He MeHee 7—10 T. ICNONHUTENbHBIA OpraH pbIXNUTENs BbINOSIHEH U3 BbICOKO-
MPOYHOW MOPO3OCTONKOWN CTanNN, a SNeKTPOoABUraTens — B BUOPO3aLLMTHOM UCNOMHEHUN.

B pasrpykeHHOM yrne MoryT BCTpeyaTbCs MOCTOPOHHUE MpEeAMETbl: AEepEeBO, 3rek-
TpoAeToHaTopbl, MeTann U T. 4. [na npeaoTBpalleHns nonoMok obopyaoBaHus 3TU npea-
METbI U3 YrOMbHOrO NOTOKa HEOBX0AMMO YaanuTb.

JdepeBo 1 6onbLUME KyCKU BMAUMOM NOpodbl BeiBrparoTes ¢ noMolbto 6apabaHHoro
rpoxoTa unv nopogosbibopLykaMn BpydHyto. deppomarHnTHele NpefMeTbl yaansoTca u3
YIS ApyY NOMOLLM XeNe3ooTAeNnnTenen n Metannoaetekropos. [nybrHa 30HbI n3BneYeHns
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XenesooTgenutensmmu coctaensier fo 700 MM, macca usBnekaemblx NPeaMeToB — A0
40 kr [72].

ABTOCaMoCBaribl pasrpy>KarTCsd CamoCTOATENbHO. [INa NepemeLLEeHNsa pPasrpy>KeHHOro
UMW YIS MPYMEHSOTCS, Kak MpaBuio, Norpyayrki 1 Oynbao3epsb!.

BHyTpu oboratutenbHol dhabpukn NpoayKUMs (KOHLEHTPaT, NonynpoAyKT, Lwram, oT-
X0Abl oforalleHnsi) TPaHCMOPTUPYIOTCS C MOMOLLbIO KOHBENEPOB. Y4YeT Macchl TpaHCnopTy-
pyemMol MPOAYKLMM M pacxofad PEecypCoB OCYLLECTBMAETCH C MPUMEHEHWEM KOHTPOIbHO-
nameputensHoro obopyaoBaHUsi (BECOB, PacxofomepoB U T. 4.). MoHTax obopynoBanHus
OCyLLECTBNSAETCS C MOMOLLbIO MPy3onofbeMHoro obopyaoBaHua (rnaeHbIM 0BpasoM, Kpa-
HoB). [Moporpes Bo3fyxa B MOMELLIEHMAX OCYLLECTBMAETCS C MPYMEHEHNEeM Kanopudepos.

[ns KOHTPONS Ka4ecTBa OTrPYKAEMON MPOAYKLMM U3 NAPTUIA KOHLEHTpaTa OCyLLEeCTB-
nsetcs otéop Npob ¢ NoOMOLLBH NPOBOOTOOPHMKOB.

2.3.2 NogrotoBuTesibHbIE NPOLIECCHI
2.3.2.1 ApoGneHue

HpoBneHne — npouecc paspyLleHns yrmns noj LENCTBMEM BHELLHUX cun fo Tpebye-
MOW KPYMHOCTW W rpaHynomMeTpuyeckoro cocrtaea. NpuHaTo cuutaTe gpobneHvem npoecc,
B pesyfibTate KOTOPOro MOMyYaroTCA MPOAYKThI KPynHOCTei0 Gonee 5 mm. JpobneHne ocy-
wecrensietcs B apobunkax [35].

B 3aBncMMOCTM OT KpynHOCTK Apobrmoro mareprana n 4pobneHoro NpoAyKTa Cragmn
ApobneHns UMerT ocobble HasBaHUs: nepeas cTagusa — KpynHoe apobnenHve (mo 200—
300 mm); BTOpas ctagus — cpefHee apobnerue (Ao 25-100 MM); TpeTbsA cTagua — Mernkoe
apobneHue (8o 3—10 mm).

Cnocobbl fpobneHns, Ha KOTopbIX ocHoBaHa paboTta apoGunok:

- pasgasnuBaHne — A sl KPYrNHOro U cpeiHero 4pobneHns TBepA0ro yrns v nopog,

- packarnbiBaHne — B GONbLUMHCTBE Cry4yaeB ANs KPYNHOro ApPOGNEHUs XPynkux yr-
new;

- yaap — Ans MeTkoro ApobneHus yrna v NpoMeXXyTodHOro npoaykra [33].

OCHOBHbIMU TUNMaMKU MPUMEHSAEMbIX APOBSLLMX annapaToB SBMSAOTCA:

- LLIEKOBbIE;

- BarnkoBble;

- MOJIOTKOBbIE (POTOPHbIE).

LllekoBbIe ApPOOUNKN

LLlekoBble APOBUINKU NPUMEHSIIOT ANst ApobneHuss FOPHOW Macchl, CofepXallen Kpyn-
HOKYCKOBYIO Nnopogy cpeaHein 1 6onbLIor NpodHoCTU. Apobsawmmm opraHammn ABnarTCA He-
noaBWkKHas LWeka (NnuTa), 3akpenreHHas B Kopryce, 1 NOABWKHAs LLieka, coBepLuaroLLas Ka-
YaHue BOKpyr ocu. CyLLeCTBYIOT LLEKOBbIE APOOUIIKA C NPOCTLIM (MO Ayram OKPY)XHOCTEN) U
CNOXHbBIM (MO 3aMKHYTbIM KPUBLIM) ABUKEHMEM MOABWKHOW LLEKW.

BankoBble apoouskm

Bankosble apoBunkn ncnonb3yoT NPUHLMN pasfaBnuBaHUA U packanbiBaHWs mare-
pvana, HaxogAWerocs B paboyeM NpPOCTPaHCTBE MeXAy ABWKYLMMMUCS rMagkvMn, pudne-
HbIMW UK 3yB4aTbiMM LMNHAPUYECKUMU MOBEPXHOCTSIMM.
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B 3aBMCMMOCTW OT KOHCTPYKTUBHBIX OCOBEHHOCTEN N Ha3HAYEHUS] MPUMEHSIIOT Barko-
Bble ApobunkM cneayoLmx TUMNoB:

- 0AHOBAarKOBbIE — ANst ApobneHns arnomepara u yrisi;

- ABYXBanKoBble — 415 APOONEHUsi FopHbIX NMOPOA W PYA,;

- ABYXBarKoBble C 3yO4aTbIMX BarnkaMu — A5 ApoBneHns yrns v MArkvx nopog;

- YeTbIPEeXBaIKOBbLIE C IMaaKMMM Bankamu Ansi LpobrneHust Kokca.

Hamboneliee pacnpocTpaHeHue nonyunnu AByxBankoBble Apobunku. B syBuatbix
ApoBunkax KaxabIA Banok COCTOMT U3 Bana U NPUKPENNIEHHOIO K HEMY MHOrOrpaHHuKa, K Ko-
Topomy BonTamu KpensaTca CMeHHble 3yBuaTble cermeHThl (BaHaaxu) B BUAE OTNIMBOK U3
MapraHLoB/UCTON CTanu.

Ans KpynHOro u cpeaHero ApobneHns psagoBbIX YINen, aHTpaumTa U crnaHueB, Coaep-
XKalmx KPYMHOKYCKOBYIO NMOpoay C KO3(MULMEHTOM KPenocTh A0 4, LUMPOKOoe MpUMEHEHNE
UMeEIoT fBYyXBarkosble 3ybuarelie apobunku Tvna A3, paboTarowme no NpuUHLUMNY packansl-
BaHuA. Hannune 3ybbeB Ha Bankax crocoBCTBYET HE TOMbKO YMEHBLUEHWIO BbIXOAa MenoYm
W pacxopa 3Heprun Ha ApobneHne, HO U YMEHBLLEHWIO JnaMeTpa Barnka.

MonoTkoBble U POTOPHbIE APOGUIKU

MonoTkoBble M POTOpHblE APOBUIKA C BpaLLaLLMMCSA yAapHbIM POTOPOM OblBatoT
B OCHOBHOM [ ByX TUMOB:

- MOOTKOBbIE C LUAPHWMPHO MOABELLEHHBIMA MOMOTKaMU;

- POTOPHbIE C KECTKO 3aKpenseHHbIMU onatkamu (Gunamm).

MonoTkoBble M POTOPHbIE APOBWMMKMA NPUrOAHbLI ANA KPYMNHOrO, CPEAHEro U MESKOro
apobneHust yrns. [JocToMHcTBa 3TMx ApOOMNOK 3aKro4vatoTcsl B MPOCTOTE UX KOHCTPYKLIMM,
KOMMaKTHOCTN, HaAEXHOCTU N OTHOCUTENBHO BbICOKOW cTeneHn apobnenus (10—-20 n Gonee).

B peakmx cny4yasx UCNonb3yroT APOBUIKU KOHYCHbIE; OTOOMHbIE LeHTpobexHble, 6a-
pabaHHble rpoxoTbl-apobunku.

KoHycHble apo6unku

Mo Ha3HaYEeHUIO Pas3NNYaloT KOHYCHbIE APOBUNKU ANSi KPYMHOFO, CPEeAHEro N Mernkoro
ApoBneHus. B koHyCHbIX ApoBunkax yronb ApobuTca B KONbLEBOM MpOCTpaHCTBe, o6pa3so-
BaHHOM HapPYXHOW HEMOABWKHOW KOHUYECKOM Yallen (BEpXHEW YacTbio CTaHWHbI Apobunku),
N pacnonoXeHHbIM BHYTPW STOW YallM MOABWXHBIM APOOALMM KOHYCOM. Y ApoBunok ans
KpynHoro apobneHus Ban NoABELLMBAETCS K BEPXHEN Tpasepce, a y Apoburiok Ans cpeaHero
N Menkoro apobneHuss — Ha chepruyeckuin MOANATHUK, Ha KOTOPLIN onupaeTcs ApobALmn
KOHYC, XECTKO 3aKpernneHHbii Ha Bany. OcHOBHOe Apobsilee AEUCTBUE KOHYCHBIX Apobu-
NOK — pasfaBnuBaHue, HO UMEeEeT MECTO 1 PasnoMm KyCckoB Npu n3rnde, Bo3HUKarowemM, Koraa
KYCOK 3aXaT MeXay BOTHYTOW MOBEPXHOCTHIO YallK U BbINYKMOW NOBEPXHOCTbIO Apobsiero
KOHyca.

Ha oBGoratutenbHbix ¢abpukax ApobunbHblE YCTaHOBKA OBbIYHO COBMELLATCH C
COpPTUPOBOYHLIMK. MprMepamMn SBNAOTCA 4POOUNBEHO-COPTUPOBOYHbBIE YCTAaHOBKKM, @ Takke
BapabaHHble rPOXOThI-APOOUNKN, KOTOPbIE Talkke OCYLLECTBNSIOT OTAENEHNe NMOCTOPOHHMUX
npeaMeToB.
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2.3.2.2 CopTuUpoOBKa CbIpbs MO KPYNHOCTU
2.3.2.2.1 FpoxoyeHue

poxoyeHue — npoLecc pasfeneHns 3epHUCTbIX MaTepuarnos no KPYnHOCTM Ha npo-
CEeuBaroLLMX NMOBEPXHOCTAX C KannBpoBaHHLIMU OTBEPCTUAMM.

3epHa (kycku) yrns, pasmep KOTOpbIx Bonblue pasMepa OTBEPCTUA cuTa, OCTaloTCs
NPy NPOCEMBaHWN Ha CUTE, a 3epHa MEHbBLUNX Pa3MeEPOB MPOBanNMBarOTC Yepes OTBEPCTUS.

Matepuvan, nocTynalowmii Ha rpoOXOYeHWe, Ha3biBAETCH WCXOAHbIM, a Martepvar,
OCTaloLUNIACA Ha CUTe, — HaApPeLeTHbIM (BEPXHUM) MPOAYKTOM, MPOBanvBatoLLMINCs Yepes
OTBEPCTMS CUTA — MOAPELLETHBIM (HWKHUM) NPOAYKTOM.

Ha oboratutenbHbix pabprkax MCNonb3yoTCA CNEAyoLWMe BUbl FPOXOYEHWS:

- npedsapumenbHoe, NpeaycMaTprBarolLiee OTAENeHNe M3 OCHOBHOW MacChl UCXOA-
HOro Martepuana KpynHbIX KyCKOB A nocreaytoLlen nx o6paboTku, Hanpumep apobneHus;

- 1oOeomosumensHoe, Npu KOTOPOM MCXOAHBIM Matepuan pasfensoT Ha HEeCKOMbKO
KInaccoB KPYMHOCTW, MpefHasHauYeHHbIX ANS nocneaylwen pasgensHon obpaboTku B pas-
JIMYHbIX oBoraTuTenbHbIX MalMHaX; MPOAYKTEI NMOArOTOBUTENBHOTO MPOXOYEHWS Ha3blBaKT
MaLLUMHHBIMU Knaccamu;

- OKOHYamMesIbHOE, NP KOTOPOM MCXOAHBIA Matepuan pasgenstoT Ha Kacchl KPYnHO-
CTW, pasmMepbl 1 30MbHOCTb KOTOPbIX PErMAMEHTUPYHOT, NOMYyYEHHbIE KNacchbl SABMSOTCH roTo-
BOW MpoayKumnen;

- obessoxusarwee, npefycMmaTpusalollee yaaneHue cogepxallenics B NpoaykTe
MOKpOro oboraleHnst OCHOBHOM Maccbl BoabI [33].

OPDEKTUBHOCTL POXOYEHUST OMNPeAensaeTca cnepyowmmm dakropamu: rpaHynomeT-
PUYECKMM COCTaBOM WUCXOAHOIO Marepuana, ero BnaxkHOCTbI, YITIOM HaKMoHa rpoxoTa, am-
NIMTYAOW 1 YacToTol konebaHus rpoxoTa.

Mo KpyNHOCTK BbIAENSIOT TPU BUAA 3EPEH:

- leeKue, pa3mep KOTOpbIX MEHbLLE, YEM OTBEPCTME IPOXOTAa; Takue 3epHa Nerko oT-
rpPOXayunBaroTCA N He CHYXKAIT 3P PEKTUBHOCTL;

- mpyOHbie, pa3mep KOTOpbIX BrN30K paamepy OTBEPCTUSA POXOTa; Takue 3epHa MOryT
3acTpeBaTb B OTBEPCTUAX, PE3KO CHKas apdEKTMBHOCTD;

- 3ampyOHsioujue, pasmMep KOTOpbIX YyTb Oomnblle OTBEPCTUSI rPOXOTa, Takue 3epHa
cKannMealoTCsl HA MOBEPXHOCTM peLLeTa rpoxoTa, cHuxkas 3deKTUBHOCTb rpoxodeHms. Ta-
kMM obpa3om, yeM Gonblue B Matepuane TPYAHbIX U 3aTPYAHSIOLLMX 3€PEH, TEM HKe 3¢-
hEKTUBHOCTL FPOXOYEHUS MPU NPOYNX PABHBIX YCIOBUSIX.

3epHa, He npolealuMe Yepe3 OTBEPCTUS FPOX0Ta, HasblBaOTCH HapeLleTHbIM Mpo-
LYKTOM, a 3epHa, NpoLuefLLMe Yepes HUX, — nogpeLleTHbIM. HagpelueTHbINn 1 NoapeLueTHbIN
NPOAYKTbI HEMPEPLIBHO YAanstoTCS.

Pabouvmun noBepxHOCTSAAIMU rPOXOTOB MOTYT ObiTb KONMOCHMKOBbIE pelueTkn, Habpax-
Hble U3 napannenbHbix OpycbeB (Kpyrnble, KBagpaTtHble, poMOU4eckue, B BULE PenbCoB
W T. 4.), CTanbHble peleTa co WTaMnoBaHHbIMA UMM CBEPIIEHBIMW OTBEPCTUAMM, MNETEHbIE
CETKM U3 CTarbHOW UNK NaTyHHOW NMPOBOMOKM, PE3UHOBBIE MaTbl CO LUTAMMNOBAHHLIMUA OTBEp-
CTUSIMK, CUTa U3 CUHTETUYECKNX MaTepuanos (MonMypeTaH, kanponakc v ap.).

OCHOBHbIMW TUMaMW MPOMBILLFIEHHBLIX IPOXOTOB SIBMSIKOTCS:

- KOJIOCHUWKOBbIE;

- BankoBbI€;
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- ByroBbI€E;

- bapabaHHble;

- BUOpaLMOHHbIE.

KonocHukoBble rpoxoTbl

KonocHukoBble rpoXoTbl, yCTaHaBNUBaeMbIe MOA YINIOM K FOPU3OHTY, NPeACcTaBnsoT
cobon peletkn, cobpaHHble U3 KONocHWKOB. MaTtepuan, 3arpyaembll Ha BEPXHUWIA KOHeLl,
peLueTkn, ABWXKETCA MO HEW Moj ASWUCTBMEM curbl TshkecTw. lNpn 3ToM mMenoys nposanuea-
€TCS Yepes LLEnu PELLETKM, a KPYMHbIA KNacc CXOAUT B HYDKHEM KOHLE. Pasmep wenu mexay
KONOCHWKaMM — He MeHblue 50 MM, B peakux cnyyasx — 25—-30 MM. Yron HaknoHa peLueTku
ans yrnen cocrtasnsiet 30-35°. lNpu nepepaboTke BNaXKHbIX MaTrepyanos yron HaknoHa rpo-
xoTa yeenuumsaroT Ha 5—10°. D¢ deKTUBHOCTL rPOXOUYEHUS KONMOCHUKOBbBIX MPOXOTOB HEBbI-
cokas, oHa coctaensieT okono 70 %. KonocHukoBble rpoxoTbl MPUMEHSIOT ANS npeasapu-
TENbHOr0 OTAENEHUNA KPYMHbIX KYCKOB YrNS, BblIAENEHUS KPYMHbLIX MOCTOPOHHUX MPUMECENn
(nepeBa, meTanna).

BankoBble rpoxoTtbl

BankoBbI rpOXOT NpeAcTaBnseT coboM HaKMOHHYO NNowWaaKy, HabpaHHyo 13 ropu-
30HTanbHbIX MapannenbHbIX OCeW, KoTopble CBOGOAHO BpawawTCa B MNOALUMMHMKAX.
Ha kaxpayto ocb HaaeT psjg METanNMYECKNX AUCKOB, KOTOPbIE PacrnonaraTcs B LLAXMaTHOM
nopsigke. Ha BepxHuiA kpar rpoxoTa noAaeTcs UCXOAHbIN MaTepumarnt, Npu 3TOM MESIKUA yrornb
MpoBanvBaeTCs CKBO3b NPOMEXYTKU MEXAY Barnkamu. Takue rpoxoTbl NPUMEHSIOT A4S Kpy-
HOro rpoxodeHns yrnen. OPPPeKTMBHOCTb UX MPOXOYEHUS HECKOMBKO BbILLE, YEM Y KOJOCHMU-
KOBBbIX, U cocTaBnsaeT okono 75 %.

LyroBble rpoxoTbl

B oyroBbIx rpoxoTax UCXOAHbIN MaTepuan CamoTeKOM MMM HacoCOM MOAAT Ha pe-
LIETKY B BUAY MynbMbl C cOAepXaHnem teepaoro ot 7 % Ao 70 %. Tak kak npu stom obecne-
UYMBaETCHA BbICOKAs MOABUXHOCTb TOHKMX 4acTuy, 3PEPEKTVBHOCTL MPOXOYEHUS AOCTUraeT
70 % — 80 %, faxe HECMOTPS Ha Marnbli pasaMep OTBepCTUI rpoxoTa. [lyroeble rpoxoThbl
npeAHasHaveHbl ANs nNpejBapuTensHOro 06e3BoXMBaHNA U obeclunamnmBaHns (oTAenNeHUs
knacca — 0,5 MM) Menkoro yrna nepef ero oboralieHMeM rpaBuMTaLmMoHHBIMU MeToAaMu,
BbIAEMNEHNS KPYNMHO3EPHNCTON YacTh 13 yronbHOM Mylbnbl Nepes ee oboralieHnemM MeToL0M
dnoTaumm [33].

BapabaHHble rpoxoTbl

BapabaHHble rpoxoTkl B 3aBUCMMOCTH OT hopMbl BGapabaHa MoryT 6bITb LMnUHApUYe-
CKMMW UNn koHUYeckummn. bokosas noeepxHocTe GapabaHa, obpasoBaHHas nepdopupoBaH-
HbIMW CTanbHBIMW NMCTaMW UMW CETKOMW, CRYXUT NPOCEVBAaOLLEN MOBEPXHOCTBIO rpoxoTa.
Ocb uunuHapuyeckoro 6apabaHa HaknoHeHa K FOPU3OHTY MOA YrioM 4—7°, a 0Cb KOHUYECKO-
ro 6apabaHa ropusoHTanbHa. Yronb 3arpyxarT BHyTpb OapabaHa Ha BepxHeM KoHUe, U
BCNEACTBME BpaLLEHMA N HaKNoHa OH NpoaBUraeTcs Baonb ocu BapabanHa. Menkuii matepu-
an nposasnvBaeTCs Yepes OTBEPCTUA, KPYMHbIN — yaanseTcs n3 bapabaHa Ha HIWKHEM KOH-
ue. P DeKTUBHOCTE MPOXOYEHUA MPWU MCMONBL30BaHUN AaHHOro obopyaoBaHUS COCTaBnsieT
60 % — 70 %.
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Bu6paunoHHbIe rpoxoThbl

FnaBHOM 0COBEHHOCTLIO BUOPaLIMOHHBIX TPOXOTOB ABMSIETCA HanMYme BUGpaLmoHHOro
YCTPOWNCTBa, KOTOpoe coobLuaeT rpoxoTy rapMoHuyeckue konebanws (Bubpauwu), Heobxo-
OVMble ANA npouecca rpoxoveHus. Mo xapakTepy konebaHuin Bce BUOPaLMOHHbIE MPOXOThI
MOXHO pa3buTb Ha aBe Bonblune rpynnbi:

- C NPSAMONMHENHBIMK Ka4aHusimm Kopoba;

- C KPYrOBbIMY Ka4aHUSMM.

B nepeoit rpynne HanGonbluee pacnpocTpaHeHue Nony4nnm camobanaHcHble rpoxo-
Thl.

CamMobanaHcHble rpoXoTbl UMEKOT NMPUBOAHOM MEXaHW3M B BUAE ABYXBanbHOro BUO-
poBo3byauTens. MpamMonMHenHbIe rapMoHMyeckne konebaHusa kopoba rpoxoTa reHepupyoT-
Csl CUINOW MHEPLMKM ABYX MPOTUBOMONOXHO Bpallatomxca aebanaHcosbix rpysos. Kopob c
CUTOM, 3aKpenreHHbIN Ha BepTukanbHbIX YNpyrnx onopax, nog aencresveMm subposo3byau-
Tens coBepLUaeT NPAMONUHENHbIe KonebaHusi Nog yrinoM K NNOCKOCTM cuTa.

Ko BTOpOW rpynne OTHOCSATCS, HanpuMep, MHEPLIMOHHLIE IPOXOTbI, KOTOpbIE U3roTaB-
NMBAaKOTCHA B MOABECHOM WM B OMOPHOM McrnonHeHuw. MpegnoyteHne oTAaeTcsl ONOpPHbIM
rpoxotam kak 6onee HagexHbIM B pabote. BubpaumoHHble rpoxoTbl XapakTepusyTCS BbICO-
KOW NPOM3BOAUTENBHOCTBIO N 3HAYUTENBHON 3P DEKTUBHOCTBIO (75 % — 85 %) rpoxoyeHus,
MoSTOMY SIBNSIOTCA CaMbIMWU PAcrpOCTPaHEHHbIMM.

2.3.2.2.2 Knaccudukaumn

Knaccugbukauus — 3TO NPOLECC pasgerneHvss martepuana no KpyrnHoctTu B KUAKOCTU
(Mnn rase), OCHOBAaHHLIN Ha PasnnuyMM CKOPOCTEN NajeHUs B MONSAX rPaBUTALNOHHON CUIbl
(rpaBuTauUmMoHHan knaccudpmkaums) nnm LEHTPOBEXHON cunbl (LUeHTpobexHan knaccuduka-
Lus1) 3epeH pasnMyHOM KpynHOCTU. B cOOTBETCTBUM C UCMONb3YEMON Cpefor (Boga Unv Bos-
ayx) knaccudpukaums MoXeT ObiTb rMApaBnMYEcKOA MMM MHEBMaTUYeckon, Hanbornbluee
pacnpocTpaHeHne nony4una rmgpasnMyeckas knaccubukaums.

CKOpOCTb OCaXAEHWUS 3epHa B XKWUAKOCTW ONpedensieTCs MOTHOCTLIO, pasMepoM U
opmoli 3epHa, a Takke MNOTHOCTbIO U BA3KOCTHH KUAKOCTU.

OB6b1MHO Npy oboraleHun yrnen knaccndukaumm nogBepraeTcs NPOAYKT, Coaepxa-
LM YacTuubl MeHbLe 13 MM. MTnapaBnmMyeckyto Krnaccuukaumo NpUMEHsOT ANg pasaene-
HUS NO rpaHNYHON KpynHocTK 40 Mkm 1 Gonee.

OcHOoBHbIMW KnaccnuUMpyoLLMMK annapartaMmm SBnstoTCs:

- KOHYCHbIE KraccndumKaTopbl;

- cnupankHble kKnaccmudmkaTopsl,

- TMAPOLMKNOHbL.

KoHycHble knaccudukaropbl

[MpocTenwnMmM rMapPaBIMYECKUMM KnaccudukaTopamm ABISIOTCS aBTOMATUYECKME KO-
Hycbl. Ha oBoratutenbHbix dabpukax Ux MCronb3yT ANA OTASNEHWA MEnKoro yrmsa ot
wrnamoB. B KOHyCHbIN KnaccuukaTop MCXOAHYHO MyIbMy MOAalT B LIEHTP BOPOHKU Yepes
TpyOy, OMyLLEHHYIO 3HaYMTENBHO HIKE YPOBHSA crvBa, YTobbl 0becnedmBancs ee BOCXOAS-
LA noTok. TOHKME YacTuLpl C BOAOKW CMNBAIOTCS Yepes Nopor, a KpynHbIe OCAXAA0TCS BHU3
N NEPUOANYECKIN Pa3rpyKatoTCs.

154



UTC 37-2017

CnupanbkHbIe knaccudukaTopsl

Y cnupanbHoro knaccudukaTopa MCXO4HbIM Matepuan NoAacTCa B HWDKHIO TPeTb
BaHHbl. Menkme YacTuupl, Y KOTOPbIX CKOPOCTb NafeHUst HM3Kas, yaansaoTcs CO CIMBOM Ye-
pe3 nopor. KpyrHble YacTuupl, Ybs CKOPOCTb MaAEHUs BbILLE, OCEAA0T Ha AHO U Crvpanso
TPaHCMOPTUPYIOTCA B BEPXHIOK YacTb BaHHbI, FAEe pasrpykarTcs 4Yepes crneumanbHoe oT-
Bepctue. Ha gHe annaparta oGpasyeTcs NocTerb U3 OCEBLUMX YacTuL, KOTopas NpefoxpaHsi-
€T BaHHy OT usHoca. CnnpanbHble KnaccupurkaTopsl ObIBaOT O4HO- U ABYXCNMpanbHble.

FMAPOLUKIOHBbI

MMapouUmKnoHsl — annapatskl ANs KnaccudurKaumm TOHKOM3MENbYEHHbIX MaTepuanos
Mo rMapaBIINHYECKON KPYNHOCTM B LIEHTPOGEXHOM none, co3faBaeMoM B pesynbTarte Bpalle-
HUSA Nynbnbl. X NpUMEHSAIOT Taioke Ans oboraeHns Menko- n CPefHE3EPHUCTOrO Chipbs B
TSOKENbIX cycrneHausx. MiexogHas nynbna nogaeTcs B MMAPOLMKIIOH MO LaBneHneM yepes
NUTaKoLLyt0 Hacaaky, YCTaHOBIMEHHYH TaHreHUManbsHO HEeMOCPEACTBEHHO MOA KPbILIKOW ar-
napata. Meckn pasrpyxatoTcs Yepes NeckoByro Hacagky, a CnB — 4epe3 CIMBHOW naTpy-
OOK, PacrnonoOXeHHbIN B LIEHTPE KPbIWKN N COEAUHEHHBLIN CO cnmBHOM Tpybon Henocpea-
CTBEHHO UMW Yepe3 CNMBHYH KOPOoOKy. [BUXKYLLMXCS feTanemn B rmapoLuknoHe HeT. TnasHown
LENCTBYIOLLEN B MMIPOLIMKIOHE CUMOW ABNSIETCA LieHTpobexHas cuna uHepLum, BO3HMKato-
Las npv BpaLLeHun nynenbl Bnarogapa TaHreHumansHom nogave nutanvs. og gencremem
LEeHTPOoOEXHON cunbl bonee KpynHbie 1 Gonee Tsxkenble YacTuupbl TBEPAOro 0TOpackiBAKOTCS
K CTEHKe Kopryca rmapoLMKNIOHa, ONyCKaloTCs MOA AEUCTBMEM CUNbl TSKECTU BHU3 U pas-
rpy’>KaroTca |Yepes NeckoByto Hacasky. bornee ToHKME 1 Nerkne 4acTuLbl BbITECHAOTCS K LieH-
TPY M'MIPOLIMKIOHA M BbIHOCATCS B CIYB.

MMOPOLUMKNOHBI MPMMEHSIOT B HACTOSLLEE BPEMS B Ka4eCTBE Knaccuunumpyrowmx an-
napartoB Ha nogaenstoLiem 6onbMHCTBE oboraTtuTensHbIX dhabpuk.

F'mapocansepbl

[nsa knaccudukaumm 3epHUCTbIX LLNaMOB MyTEM pasfeneHns UICXOAHOro martepuana
Mo MMOTHOCTM U KPYMHOCTU BOCXOASALLMMM NOTOKAMU BOAbl B CTECHEHHbIX YCIOBUSIX NMpUMeE-
HSIIOT ruapocansepbl. [JaHHbIM BUA 06OpyAoBaHWMS NPUroAeH TONMbKO ANS LUMAaMOB NErkou
oboratumocTn. Ero ncnonb3oBaHue xapakrepuayercsi GonbLUMM pacxofoM YMCTON CBEXeM
BoAbl (ao 400 1/4.). B annapatax Tuna Stokes n Floatex peanusyeTcs npyHLUMN CTECHEHHOTO
OCaX[,EHUSI B BOCXOASLLEM NOTOKE BOAbI, CO3AaBaeMoM B pabouyen kamepe.

2.3.2.2.3 ObecunamnusBaHue yrnsa

ObecwnamnuearHue yrns — 3TO Npouecc yaarneHus Hauwbonee Menkux yacten ms-
MEfIbYEHHOro yrns (LUnamoB) U3 Nynbnbl 4N5 NOBLILLEHUS KAYeCTBa KoHLUeHTpaTa [37].

Ob6eclwinamnmeaHue yrnsa MOXEeT Kak MpeALecTBoBaTb OCHOBHOMY npoleccy obora-
LLEHWS, TaK U MPOU3BOANUTLCA Ha NPOMEXKYTOYHOM UK KOHEYHOM 3Tarne oboralleHus.

MpeaBapuTensHoe obecwnaMnuesaHne yrns NPUMEHsIeTCA nepes (prnoTauMoHHbIM
oboralleHnemM unv nepea NPUMEHEHNEM MPaBUTALMOHHBLIX METOAOB OOOralleHus, a Takke
nepes snekTpU4YecKon cenapaumen.

Ob6eclwnamnveaHue yrna OCHOBaHO Ha pasHWLe B CKOPOCTSAX ABWXEHUS YacTul, pas-
JINYHON KPYNHOCTM MoA ASUCTBUEM CUMbl TSHKECTU UNN LIEHTPOOEXKHONM CUIbl B BOAHOW MIK
BO3AYLUHOW cpenax.

Ana obeclunaMnueaHna yrna NpUMEHSIIOT BO3AYLUHbIE, TMAPaBIUYECKUE U Crivparib-
Hble KnaccudukaTopsl, a Takke rMAPOUVKIOHBI. [nsa ynyyweHns npouecca obeclunamnmea-
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HUA B BOJHOW Cpefe UCMOMnb3yTc MexaHudeckme (konebaHus pasnmMuyHon 4acToTbl U am-
NuTYAbl), HU3MKO-XUMUYECKUE (peareHTbI-AUCNEPraTopbl, HaMpUMep eAKun Hatp, COoAa,
TEXHUYECKMNE JIMIHOCYIb(OHATbI U AP.) U (PUMYECKME (MarHUTHOE Noe) BO3AENCTBUA.

2.3.3 NpaBUTaUMOHHOE oboraweHue

paBuTaUMOHHBIE MeTOAbl ODOralleHUs 3akrlovaloTCs B pasfeneHnm 4actuy, noja
JAenctereMm cobCTBEHHOIO BECA U COMPOTMBNEHUS CPefibl U OCHOBaHbI Ha pasnnynm B NnoT-
HOCTWU MUHEpAIbHbIX 3EPEH.

paBuTauusi ABNAETCS OCHOBHbIM METOAOM oforalleHus yris, 4TO Onpefensercs
GonblUo pasHULUeEn B yaenbHbix Becax: yronb — 0,8-1,5; rnvHa —1,8-2,2; yrnucTei cna-
Heu — 1,7-2,2; cnaHubl — 2-2,8; necyaHuk — 2,2-2.6; nuput — 5 riem®, Pasgensiowmmm
cpefamu npu rpaeuMTaLmMoHHOM oboralleHn MoryT ObiTb BOAHbIE CyCMNEH3WN, BOAA U BO3AYX.

paBUTaLMOHHbIE NPOLIECCHI OTNNYAKOTCS GONbLUON CKOPOCTLIO Pa3feneHns, BbICOKOW
3P PEKTMBHOCTBIO M MPON3BOAUTENILHOCTLIO, AELLEBU3HON.

Mpy oboralyeHnn yrnsi NPUMEHSIIOTCSE MOKPbIE FPaBUTaLMOHHBbIE MPOLIECCHI U CyXUE.
MpenMyLLECTBOM MOKPbIX MPOLIECCOB ABMSETCS BbicOkas 3¢phekTUBHOCTb, OHU NMPUMEHSIOT-
CA Ans CpaBHUTENBLHO KPYMHbIX yrnew. Mokasatenun oboraleHns GbiBatoT BbilLE, YEM MpU
cyxmx npoueccax oboralleHus. Hegocratkom mMokporo oboraweHns sensetca 6onblioe co-
LepxaHue Briary, a Takke HeobxoanMOCTb UCMoNb30BaHUs Boabl Anst oboraleHna n ces-
3aHHble C 3TUM 3aTpyAHeHWs Npu oBoralleHny B paiioHax C 3acyLUrMBbLIM KNMMaTOM.

MpeumyLecTBOM Cyxoro oboralleHUs ABNAETCA OTCYTCTBUE YBENUYEHUS BMAXKHOCTU
yrns.

K HepgocTaTkam cyxoro oboralleHnst MOXXHO OTHECTU OrpaHNYeHMe No pasmepy yrnen
(He kpynHee 80 Mm), 3HauMTENbHOE O0OpasoBaHMe NbINK, KOTOPYHO HEOBXOAMMO yNaBnMBaThb,
a TakKke BO3MOXHOCTb MPUMEHEHMS TOMNBKO K NerkooGoratumbiM yrism, Npy aTom Habnoaa-
FOTCA HU3KME nokasaTenu oboraleHns No CpaBHEHUIO C MOKPbLIM MPOLIECCOM.

MpvmMeHeHWe cyxoro oboraleHMs BO3MOXHO NULLb K YIMK € COAEPKAHNEM BHELLIHEN
erarn 3 % — 5 %, uHaye notpebyeTca NoacyLlka, a, CnepoBaTensHO, AOMOMHUTENbHBIE 3a-
Tpatbl.

BbI60p NpyMeHeEHNA rMEpPaBnnMYecKoro UM NHEBMAaTUYECKOro oboraleHns 3aBucuT ot
oboratmocTn 0bpabaTbiBaeMOro yris, 0T KMMMaTUYECKMX YCNOBUIN, SKOHOMUYECKMX PaKTo-
poB. YacTo kpynHble knaccel 06orawaroTcs MOKpbIM CrocoboMm, a MernkMe — CyxXuM, Tak Kak
06e3B0XMBaHWE UX 3aTPyLHEHO.

paBuTaLMOHHBIE METOAbI BKITHOYALOT:

- oBoralleHne B TsHKENbIX cpefax (KNBKOCTAX N CYCNEeH3unsX);

- OTCaaky;

- oforalleHre B HaKNOHHO TEKYLLLEM MOTOKE;

- Cyxme MeTonbl oboraleHms.

2.3.3.1 OGoraweHune yrneun B TshkenbIX cpegax

Ob6orallleHe B TSKEMbIX Cpefax MOXET OCYLECTBNATLCA B XUAKOW (BOAHO-
YTSOKENEHHOW) Cpefe Wnv B BO3AYLUHbLIX B3BECAX (@dpocycneHsusix). B kavectse Tsxenbix
cpes NMPUMEHSIIOT OAHOPOAHBIE OPraHNYeckne XMAKOCTU U UX PacTBOPbI, BOAHbIE PaCcTBOPbI
COMnen 1 CycneH3unm.
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K opraHn4ecknum TsxernbIM XUAKOCTAM OTHOCATCH: TpmxnopataH (8 = 1460 KI'/M3), Ye-
THIPEXXNOPUCTBIN  Yrnepoa (8 = 1600 krim®), nsituxnopstaH (8 = 1680 krim®), AuGpomaTaH
(6=2170 KI’/M3), Bpomocopm (6 =2810 kM) 1 ap. OpraHuyeckvie TsKenble >KUAKOCTU B
NPOV3BOACTBEHHbIX YCINOBUSAX MMEIKOT OrPaHNYEHHOE NpUMeHeHne. VX ncnone3yroT B OCHOB-
HOM ANS pasgeneHvs yrnenw no MroTHOCTU NMPU BbIMOMHEHUN (DPaKLUMOHHBIX aHanusoB w
onepaTtvBHOM KOHTpOMNe KavecTBa MpoAyKTOB oboraiieHusi. MpumeHeHne aTux XuakocTen
CAEPKNBAETCSH NX BLICOKON CTOMMOCTBIO, TOKCUYHOCTBIO, CITOXHOCTBHO pereHepaumn.

BogHble pacTBopbl HeopraHMyeckux conewn (xnopucrtoro kanbums (6 = 1654 KI’/M?'),
xnopuctoro umHka (8 = 2070 KF/MS), NoaNCTON pTYTU U rogmcToro kanusa (5 = 3196 KI’/M3)
W 4p.) NPUMEHSIKOTCH (B OCHOBHOM MepBble ABa pacTsopa) ANA nccnefoeaHvs yrnem Ha o6o-
raTMMOCTb W Ha 3Tane 3KCMPeCcC-KOHTpons paboTbl 0boraTUTenbHbLIX MaLLH.

Hanbonee WwWnpokoe NprMeEHEHNEe B KAYECTBE TSHKENOW Cpeabl ANS pasaeneHns yrnen
NONy4Ynnn CyCneH3Mn MUHEepanbHbIX MOPOLLKOB BLICOKOW MIOTHOCTWU. B kadecTse yTskenu-
Tensi UICNONb3YOT U3MeNbYEHHBIE A0 KPYMHOCTN MeHee 0,1 MM pasnuuyHble MUHepans! (MHO-
raa cMeCb MWHepanoB). MarHeTuT, NUPUT, BapuT, KBApLEBbLIA NECOK, FMUHY 1 Ap. YTsxenu-
Tenb AomkeH obecneymBaTb NMPUroTOBIEHNE CYCMEH3NN 3a[aHHOW MIOTHOCTW NMpy 06bem-
HOWM KOHLEHTpaLMK, He NpeBbILLaoLLEN onpefeneHHoro npeaena. MexaHuyeckasi NpoYHOCTb
YTSOKENWUTENA JOMKHa ObITb [OCTATOMHO BbICOKOW, YTOObI NPYM AMUTENBHOW LIMPKYNALMW,
He NMPOMCXOAMNIO Ero CyLLECTBEHHOE U3MenbYeHne. B TO e Bpemsi yTskenuTenb He [OIDKEH
ObITb abpasnBHbIM. PaHYNOMETPUYECKMI COCTaB yTskenutens BbibupaeTcs Takum obpa-
30M, 4TOBLI OH 0BecneynBan obpasoBaHNE OTHOCUTESNILHO YCTOMUMBOW K pacCroeHuio B none
CUIbI TSXKECTW CYyCMEH3UN.

TexHonornst oboralleHna Kak KpyrHbiX, Tak U MENKUX KYCKOB Yrfsi B MarHETUTOBOW
CYCMNEH3UN BKINIOYaET pag TEXHONOrMYeckux onepauui. K HUM OTHOCATCA:

- NOAroToBKa (Knaccudpukauma n obeclunamMmnmeaHmne) yrnem,

- npuroToBneHve paboyen cycreHsum,

- oboralleHue;

- OTAENEHNE CyCMEH3nKW, NPoMbiBka 1 06e3BoXMBaHUE NPOAYKTOB oboralleHus;

- pereHepauusa pasGaBrneHHOM CyCcreH3uu;

- aBTOMAaTMYECKOE peryrmpoBaHue MioTHOCTH;

- LMPKYNALMA 1 pacnpeaeneHye notokos paboyer CycrneHsum.

2.3.3.1.1 Cenaparopbl Ana oboraweHus B TSXKerNbIX cpegax

N3 MHOorouncneHHbIX TUMNOB TSHKENOCPeAHbIX annapaToB B yrneoboralleHny wmnpokoe
NPUMEHEHME HaLLNM Cenaparopsl:

- KONECHbIE;

- 6apabaHHble;

- TShkenocpeaHble MapoLMKIIOHbI.

KonecHble cenapatopbl

MpyHUMN paboTbl KONECHBLIX CenapaTopoB COCTOUT B PasAefieHn B BaHHE C CyCreH-
3ven matepuana no NNOTHOCTM, MPWU 3TOM BCMMbIBLUMIA NMPOAYKT BbIrPyXaeTca rpebkoBbiM
MEXaHN3MOM, NOTOHYBLUWI — 3NEBaTOPHbLIM KOJIECOM.

KonecHble cenapatopel Tuna CKB ¢ aneBaTtopHOW BbIrpy3KOM OCEBLLEN bpakumm no-
nyunn Hambonbeluee pacnpoctpaHeHne. ObnacTtb Ux NPUMEHEHUS — pPasAeneHne KpyrHbIX
MaLUMHHBIX knaccos yrnen (13(6) — 300) mm Ha aBa npoaykta. OCO6EeHHOCTb KOHCTPYKLMA
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cenapatopa CKBIM-32 — Hanuumne 3arpy3o4yHOro yCTPOMCTBA C KayaloWwmMMCs NOTKOM, B
LHWLLE KOTOPOro MMEIOTCS NoNepeYHble Lenn ANS nogadn cycneHaunn. 3arpysoqHoe ycTpon-
CTBO MPUCOEAMHEHO K BAHHE, YTO NMO3BONSIET €€ YANMHUTL U MOBbICUTL 3PdPEKTUBHOCTL Ce-
napauvn. Mpu BO3BPaTHO-MOCTYNATENBLHOM ABWKEHAN NOTKA Yepes ero LWenn nNpoxoanT no-
TOK MarHeTUTOBOW CYCMEH3UN, CMOCOGCTBYIOWMIA Pa3pbIXNEHUIO TPaHCNOPTUPYEMOro B Ce-
napatop matepuana. CycneHavs B cenapartop € yANUHEHHOW BaHHOW MOCTynaeT Tpems no-
TOKaMM: TPAHCTOPTHBIM, NMOANOTKOBLIM (NMOAMNOPHBIM) N BOCXOAALLNM.

Cenapatop CKBI1-32 cOCTOUT U3 OCHOBHbIX y3/0B:

- kopnyc ¢ pabouyel BaHHOW;

- BEPTMKANbHOE 3MeBaTOPHOE KOMECO C KoBLUAMK,

- 3arpy304HO-pacnpeaenuTensHoe yCTPONCTBO;

- rpebKOBOE YCTPOWCTEO;

- Np1BOAbI.

Kopnyc BbINONHEH M3 OTAENbHbIX YacTel — AHULLA, ABYX GOKOBbLIX CEKLWI, 3arpy3ou-
HOro noTka 1 pasrpy3o4qHoro xenoba. LiunuHgpuyeckasa 4actb kopnyca (BaHHa) MmeeT y-
TEPOBKY U3 HepxaBetoLen ctanu. [ns Bbinycka U3 BaHHbI CyCMEH3UN B HWXKHEN YacTu Kop-
nyca npeaycMOTPEHO BbIMYCKHOE YCTPONCTBO. B kopnyce kpenaTcst OCHOBHbIE y3nbl U Mexa-
HWM3MbI cenaparTopa:

- 3NeBaToOPHOE KONECO ANSA BbIFPY3KN NOTOHYBLUEro NPOoAYyKTa € NPUBOAOM,

- 3arpy3o4Ho-pacrnpeaenuTensHoe YCTPONCTBO, COCTOSILLEE M3 3arpy304HOro xenoba
C Teykow, narpybka ana noaBoja CyCrneH3uW, Xam3UAHOW peLLeTKU AN paBHOMEPHOro
pacnpefeneHusi TpaHCNOPTHOrO NOTOKa CyCrNeH3uW, NoMacTHOro Morpyxartens, kapmaHa ans
NoAa4M BOCXOAALLErO NOTOKA CYCrneH3ny;

- pasrpy3oyHbIi rpebKoBbI MEXaHWM3M C NONacTAMU;

- KOXyX >xenoba Ans BbIrpy3ku BCMIIbIBLLErO NPOAYKTa; ONOPHbIE KaTKU 3reBaTOPHOro
koneca.

Kpome Toro, Ha kopriyce kpenuTcs O6LMI NPUBOL KaYaHWUN Xamo3uiHOW peLleTkn U
BpaLLEeHNs pasrpy304HOro rpeGKoBOro yCTPOUCTBA.

BapabaHHbIi cenapaTop

BapabanHein cenapatop coveTaeT B cebe BbICOKYH 3MEKTUBHOCTL pas3geneHusi ¢
YHVKanbHOW OCOBEHHOCTBIO KOHCTPYKLMN — BCE MEXaHWYECKUE ABWXKYLLME YacTu pacnono-
XeHbl CHapyxun 6apabaHoB, T. €. BHYTPM CaMON YCTaHOBKWN HET KOBLUEK, Lenen, Npoymx ABu-
KYLLIMXCS 3I1EMEHTOB.

BapabaHHbii cenapaTtop Tuna CBC MMeeT NEeHTOYHYH Cnvpanb Ha BHYTPEHHeW no-
BEPXHOCTW. Yronb knacca +6 MM noctynaet no xenoby B 6apabaH, KOTOPbIN YCTAHOBMEH Ha
ponunkoonopax 1 NpUBOAMTCS BO BpalyatenbHoe AukeHue. CycneHams nocTtynaet B Hapa-
©aH no xenoby 1 ABWKETCA B HanpaBneHWn, NokasaHHOM CTpenkol. KoHueHTpaT BenibiBaeT
N YHOCMTCS MOTOKOM CyCMeH3WKW, a Nnopoaa OCKAAETCH Ha LHO M TpaHcnopTupyeTca B 06-
paTtHOM HanpaeneHun cnupanbto. B koHue 6apabana nopoga nonafaeT B SneBaTOPHOE KO-
neco, KoTopbIM BbiSpackiBaeTcs B xenob. bapabaHHkie cenapaTtopbl ycnewHo oborawaror
KpyrHble knaccel 25—200 MM 1 paboTaroT C MarHeTUTOBOW CyCMEH3NEN.

TspkenocpenHble rMOPOLUKITIOHbI

MpenmyLlecTBa THKENOCPEAHBIX TMAPOLMKIIOHOB Nepes annapartamu, B KOTOPbIX pas-
AeneHne NpoucxoauT TOMbKO Mof AEUCTBMEM CUN TSKecTU (cenapatopbl Tuna CK), aaknto-
YaeTCA B HanM4uMM LIEHTPOOEXHOro Morsi, KOTOPOEe MPUBOAUT K 3HAYUTENIbHOMY (B LECHTKM
pas3) yBenMYEeHo CKOPOCTW paspeneHua martepuana no nnoTtHocTu. Kpome TOro, B ruapo-
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ymknoHax obpasyetcs TypOyneHTHbIN rTMAPOAUHAMWNYECKUIN NOTOK, PaspyLLAOLLIMIA CTPYKTYPY
cycneHavn, Gnaropaps Yemy B HMX MOXHO oforawatb TOHKWE Krnacchbl yrns A0 KPYMHOCTU
0,15 Mm. TsxkenocpeaHble IMAPOLMKNOHBI MPUMEHAOT Ansa oboralleHns yrnen noboro knac-
ca kpynHoctv B npegenax 0,540 mm 1 nepeoboralleHns npoMnpoayKToB OTCaaku aHano-
MMYHOW KPYMHOCTW.

2.3.3.2 OboraueHue yrnemn oTcagkon

Otcaakoit HasbiBaeTCA NPOLIECC pasferneHnst yronbHON cmecu (yrns, CpoCTKOB U Mo-
poAbl) MO NIIOTHOCTM B BOCXOASLLUEN N HUCXOASALLENA CTPYAX BOAbI (MOKpas oTcagka) wunu
BO3ayxa (MHeBMaTnyecKkas oTcazika), ABWKYLLMXCSI C MEPEMEHHON CKOPOCTHIO.

B npouecce otcagku martepuvarn, NOMELLEHHbIN Ha peLleTe OTCaaoYHON MalluHbI, ne-
pVYOAMNYECKM paspbIXNsieTcs U ynnoTHaeTcda. 3epHa oborallaemoro matepuana nog BnusHU-
eM cun, OEUCTBYIOLWMX B MYyNbCUMPYIOWLEM MOTOKE, NepepacnpeaensoTcs Takum obpasom,
YTO B HWKHEW YacTU MOCTENN COCPEfOTaYMBaOTCS YacTULbl MakCUManbHOW NMIOTHOCTK, a
B BEPXHEN — MUHUMarbHoM [33].

B 3aBuvcMMOCTY OT pa3mepa 3epeH oborallaemMbIx yrinem pasnuyaior:

- 0TCaAKy KpynHbIxX yrnen (kpynHocts >10 (13) Mm, pexe >25 mm),

- oTCagKy Menkux yrnen (kpynHocts <10 (13) Mm nnn <25 mm);

- OTCaAKy LUMPOKOKNaccupULMpoBaHHbIX yrnen — COBMECTHoe oboraljeHne B oTca-
LOYHOM MalUMHE KpYrHbIX U Menkux knaccos yrns, obbiyHo 0,5-80 MM mnnn 0,5-100 mm ¢
npeaBapuUTenbHOW Knaccudmkaumen psaoBoro yris no BEPXHEN N HUXKHEN KPYMHOCTY,

- OTCaAKy HeknaccurUMpPOBaHHbIX Yren — coBMeCTHoe oboralleHe B 0TCaf0uHON
MalLLWHe KPYMHbIX U MENKUX Krnaccoe yrns 6e3 npeasaputenbHOn knaccudgukaumm psposoro
YIS N0 BEPXHEN U HYKHEN KPYNHOCTU.

PaanuyatoT ocHoBHyto (oBoralleHue psAoBOro yris) N KOHTPOIbHYH (nepeoboratye-
H/Ee MPOMEXYTOYHOro NpogykTa) otcaaky. MNpenmvyllectBa oTcagkn NO CPABHEHNIO C APYrn-
MW MpoLecCamMun rpaBUTaLMOHHOTO 0BOralleHnst 3akioYarTed B YHUBEPCanbHOCTH, NPoun3-
BOACTBEHHOW NMPOCTOTE, TEXHOIIOTMYECKON 3PMDEKTUBHOCTM 1 SKOHOMUYHOCTU.

MapameTpbl OTCafKN UK akTopbl, BAUSIOLLME Ha NPOLIECC PasfeneHys marepuana
Mo NIIOTHOCTW, AENSTCS Ha MAPOANHAMUYECKME N TexHonormdeckue. K ruapoanHaMmm4eckum
OTHOCSITCSI nMapameTpbl, o0ycnoBnMBaloLMe co3faHue konebaTensHOro pexuma cpefbl U
B3BELLMBaHME noctenu. K TexHonormyeckvm napameTpam OTHOCHATCS (hakTopbl, onpeaense-
Mbl€ Ka4eCTBOM W KonMyecTBOM oboraliaembix yriew, T. . uX dpakUMOoHHBIM, rpaHynoMeT-
pVYECKMM coCTaBamu M yAenbHbIMA NPOU3BOAUTENBHOCTAMMN MO NCXOAHOMY YT, OTXOAAM
W NPOMMPOAYKTY.

OnTyManbHbIe yCroBWs 48 YCMELLHOro pa3feneHns yrien no nnoTHOCTM AOCTUratoT-
CA MyTeM PerynupoBKM MOAaYM CKaToro Bo3gyxa W NoApeLLeTHOW BOAbl B OTCaf0u4HYIO Ma-
LUMHY, NPW 3TOM BaXHYIO POfb UIPatoT UCXOAHbIE MapameTpbl OKAToro Bo3ayxa, ero Aasne-
HME W XapaKTep NoAaym B OTCAA0YHYIO MaLUVHY, T. €. BO34YLUHbIA LMK NynbCaLmii.

PexvMm oTcagku yris B 3HAYUTENBHOW CTEMEHW ONPeAenseTcs ero KpyrnHocTbio, rpa-
HYJIOMETPUYECKUM U PPaKLMOHHBIM COCTaBaMMU.

paHynomempuyeckuli cocmas yajisi Oka3blBaeT CyLLECTBEHHOE BNUAHME Ha TexXHOomno-
rmyeckme pesynbtarbl oboralleHns oTcagkon. 3HauuTenbHble konebaHua rpaHynomeTpuye-
CKOrO0 COCTaBa 3aTpyAHSIOT PErynMpoBKY OTCaAOYHbIX MAaLUMH, YXYALIAT MnokKasaTenu.
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C yMeHbLUEHNEM pa3mepa YacTuL, TOYHOCTb PasAeneHna yrns Mo NIOTHOCTM CHWKAaeTCs,
a nokasaTeny NorpeLlHoCTU pasaeneHns BO3pacTaroT.

@OpaKyUOHHbIL cOCmag NMUTaHUs N auanasoH NIOTHOCTEN pasaeneHvs HeobGxoanmo
yunThIBaTh NpWU BeIGope pexuma paboTbl OTCaAoYHbIX MaLMWH. NS yMeHbLUEHUA BAUSHWA
hpaKkUMOHHOrO CocTaBa Yrns Ha pesynbTaTbl OTCaakMm HeoOXoAMMO YCPEAHEHMEe PsOOBbIX
yrnen nepep oboraleHnemM. YMeHbLLIEHWE KOHTPACTHOCTH, T. €. 6CMn rpaHnLa pasfeneHns
He SBHO BblpaXeHa, BredyeT 3a coborm CHWKeHWe 3hdPEKTUBHOCTN pasgeneHus,
TaK KaKk yBENMYMBAETCH B3aMM0O3acopsieMOCTb paKLuii.

2.3.3.2.1 OTrcagoyHble MaWWHbI

Mokasatenu oboraweHnss nHeBMaTnyecknx MawmH (cenapatop CrB-100 (yrone 30—
100 mm 1 13-100 mm), YM-3, CIK-4, CMNBB, CI1-75) HeckonbKo XyxXe, YeM Yy OTCafoYHbIX
MaLUMH MOKporo oborallleHusl, TaK Kak CoaepKaHue 30f1bl B KOHUeHTpaTe y HUx Ha 1 % —
2 % Bbiwe. Kpome Toro, nHeBMaTtn4yeckne mMallunHbl ropasgo YyBCTBUTENbHES K KOonebaHnsm
coctaea nutaHus. MNpu oboralleHnn yrns UCrnonb3yeTcs NPevMyLLECTBEHHO OTCaaKa MOK-
pbIM CrocoOoMm.

Mokpaa oTcagka npuvmeHsieTcst kak ans kpynHbix (100—-12 MM) Tak 1M AnNa Menkux
knaccoe (12-0,5 mm). OTcagka ocylecTenseTca Ana yrns kpynHocteto ot 0,5 mm [33], no-
aTomy nepep oborallieHneM Ha OTCafouHbIX MalUMHax yronb AOIMKEH MOABepraTbCa NoAro-
TOBKE (FPOXOYEHUIO).

CoBpeMeHHble oboratuTenbHble habpukn OCHALLEHbI B OCHOBHOM 6ecnopluHeBbIMU
0TCaA04HBIMU MalLMHaMK, Y KOTOPbIX MPOLIECC OTCagKkM WAET 3a cyeT cospaHus koneba-
TENLHOTO ABWXKEHWSA MOCTENM CKaTbiM BO3AYXOM B BOAHOM cpepe. Bbinyckarotcs otcapouy-
Hbleé MalUMHbI C NNOWaAbl oTcaakm oT 8 A0 24 M2 1 GonbLue, cocTosime U3 OTAENbHbIX
YHUULMPOBaHHBLIX cekumin. HoBble oTcagoyHble mawwmHel cepum MO KoMnnekTyoTcs BMe-
CTe CO creymarnbHbIMU 3arpy304HbIMU YCTPOMCTBaMM, aBTOMaTUYECKUMU YCTPOMCTBaMn ANs
pasrpy3ku TsKENbIX MPOAYKTOB, 00E3BOXMBAOLWMMKN 3neBaropaMun, a UHOrAa — BO3AyXO-
ZLyBKamu.

B HacTosilee Bpemsi Ha oboratutesnbHbiX habprkax NPUMEHSIKOTCH OTCafoYHbIe Ma-
LWUWHBLI C NOAPELUETHLIM PACMONOXEHMEM BO3AYLUHbIX Kamep. B ykasaHHbIXx malumHax BO3-
JyllHble Kamepbl AyroBor (hOpMbl HAXOAATCS NOA PELUEeTOM, 3aHMMas MPOCTPaHCTBO MO
BCEW LUMPUWHE Kopryca. 3TO MO3BOMISIET CO34aTb PABHOMEPHYIO MynbCcaumio BoAbl U BO3ayxa
Ha BCeW MnowaaM MalluHbl, YMeHblUUTL ee rabaputHble pa3mepbl U maccy. OTcagoyHas
mMawmHa cepum OM BbINonHeHa M3 Tpex YHUMUUMPOBaHHbIX oTaeneHni. Kopnyc kaxaoro
OT[eNeHnsi COCTOUT U3 ABYX CEKLMIA C BOAOBO3AYLIHLIMM Kamepamu. B koHLe Kopryca Kax-
JLOr0 OTAEeneHns UMEEeTCs pasrpy3oyHasl kaMepa co crieumanbHbIMU Wwinbepammn, KOTopbiMU
perynvpyoTcs LUMPWHa pasrpy304HON LENM U BbICOTa nopora nepej nocrnefylowmym oTae-
neHveMm. BHU3y kamepbl HaxoAWUTCH pasrpy3oyvHas BOPOHKA C Pasrpy30yHbIM YCTPOWNCTBOM,
COCTOSILMM M3 BpaLLAIoLLErocsi potopa U Ka4yarolmxCs KONMOCHUKOB, WUCTMOMHSIOWNX POrb
npefoxpaHUTens OT MonajaHvsl B pOTOP KPYMHbIX KyCKOB OTXOAOB M APYMMX NPeAMETOB.
K pa3rpy3o4HbiM BOPOHKaM MOACOEAMHSIIOTCA 3neBaTopbl, Bbirpyxatowme n obespoxmearto-
LWme nopogHble U NPOMMPOAYKTOBbIE hpakUyK, MNOTHOCTb BbIPYXaeMbix Ppakumn CHKa-
€TCs OT NEPBOro OTAENEHUS K TPETLEMY.
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2.3.3.3 O6oraweHne B HaKINOHHO TEKYLEM NMOTOKe

O6oralleHre B NOTOKaXx, TEKYLLMX MO HAKIMOHHbIM MOBEPXHOCTAM, NMPOU3BOIMUTCS:

- Ha KOHLEHTPaLMOHHbIX CTOnax;

- B LUMHO3aX;

- B Xenobax;

- B BUHTOBbLIX cenapaTopax.

[BmKeHne nynbnbl B 3TMX annaparax NpoMCXOAUT MO HaKIOHHOW MOBEPXHOCTU Mof
LENCTBMEM CUIbI TSDKECTU NPY Manom (Nno CpaBHEHMIO C LUMPUHON W ANMHON annaparta) Ton-
LUMHE MOTOKa.

2.3.3.3.1 KOHLUeHTPaLMOHHbIE CTOSbI

KoHueHTpaums (oboralleHne) Ha cTonax — 9TO NPOLECC pasaeneHuns no NnoTHOCTM B
TOHKOM CINoO€ BOAbI, TEKyLLEN NO CriabOHAKMOHHOM MIIOCKOCTU (AeKe), COBEpPLUAOLEN acnMm-
METPUYHbIE BO3BPATHO-MOCTYNaTENbHbIE ABWKEHUSI B FOPU3OHTANbLHOW MIOCKOCTU NepneH-
AVIKYNSPHO HanpaeneHuto ABWKEHUs BOAbl. KOHUEHTpauuio Ha cTone npuMeHsitoT npu o6o-
raweHnmn Mmenkux knaccos 6 (12) + 0,5 mm yrnemn, B OCHOBHOM A5 x obeccepunBaHuns. Kor-
LEHTPAaLMOHHBIN CTON COCTOUT U3 AeKW (NMNOCKOCTM) C Y3KUMMK perkamn (pudnsamm), onopHO-
ro yCTponcTBa v NPMBOAHOrO MexaHnama. Yron HaknoHa gekn — 4-10°. [ina nerkux 4actuy,
npeobnagalowmmm SBRASAOTCA MMAPOANHaAMMYECKas U nogbemHas TypOyneHTHas cunbl, Mo-
3TOMY NErkne 4acTviLibl CMbIBAET B MEPMNEHAMKYNAPHOM K AeKe HanpasneHun. Yactuubl npo-
MEXYTOUYHOW NIOTHOCTU MNONaAaT MEXAY TKEMbIMU 1 NETKUMU YacTUlamm.

2.3.3.3.2 lUno3bI

Lntosbl npeacTasnstoT coboit criaboHaknoHHble xenoba, Mo KOTopbIM ABWKETCA Mo-
TOK BOAbI CO B3BELUEHHBIMU U KaTALMMMCSH MUHEPaInbHBIMU 3epHaMmy U Kyckamu. Mpu atom
TAXenble YyacTuupbl oTnaralTca Ha AHe xenoba, a nerkme kararcs no gHy. Camble Menkue
YacTuUbl ABWKYTCS C BOAOW BO B3BELLUEHHOM COCTOSIHAM U CHOCSTCS B KOHLE LUno3a. Ynae-
TIMBAHWIO 1N YASPXKAHUIO TSHXKEMbIX YacTuUL, NOMOraloT LLepoxoBaTbie MOKPOBbI U TpadapeTb,
yknagbieaemble Ha aHO wimo3a. OceBluMe YacTuUpl Ha fHE LUM03a He OCTalTCH HENOABUXK-
HbIMU. BuxpeBbiMn NOTOKaMM 0CafoK BCe BPEMSI MPOMbIBAETCS, NErKMe YacTuLbl BbIHOCATCSA
13 ocagka B NOTOK, @ UX MECTO 3aHMMaIOT Tskenble YacTuupl. MocteneHHo 0CanoK ynnoTHS-
etcs. lMocne atoro nogava marepuana Ha LWMKO3bl NMPEKpawaeTcs U 0cagok CMbIBaeTCA
(cnonackusaeTcs) B oTAENbHBIV nNpvemHuK. Ocapok (wnux) obbluHO NpeacTaenseT cobomn
rpy6bi KOHUEHTPAT, HaNpaBnsSeMbI Ha fanbHEeNLYIO 40BOAKY.

[ns KpynHO3epHUCTOro martepuana NMpUYMEHSIIOT LUMo3bl C rMyGOKUM HanonHEHUEM.
WwvpuHa wrto3os coctaensetr 700—1800 mm, rnybuHa — 750-900 MM, anvHa — po 150 m,
yron HaknoHa — 2-3°. Ha gHo yknagbiBaloT TpadapeTbl U3 pasHbIX Marepuanos 1 pasHom
dopmbl. TpadapeTsl 3roToBNSAIOT U3 AepeBa, penbcoBs, BynbikHuka. Mo dopme vawe Bcero
aTo 6pyckn, ycTtaHaBnmMBaeMble nonepek xenoba. Moa TpadapeT noacTunaloT UHorga nne-
TEHbI® LUMHOBKN — Marbl UK NUCTbI pUdneHon peanHbl. [pyn cnonocke NOCTEeNneHHO CHUMa-
0T TpadapeTbl, 0cagok cobmparoT 1 CMbIBaIOT.

[ns oboraweHns TOHKO3EepHUCTOro MaTepvana NnpMMEHSIIOT WNH3bl ¢ MarbiM Hanon-
HeHveM (8o 10 mm). [IHO yCTMRAaOT MAMKUMUW NOKPbITUAMU — BOPCUCTO-LLEPOXOBATHLIMW MO-
KpoBamu. B kayectBe MArkUX MOKPLITUIA NMPUMEHSIIOT CrieLmaribHble BOPCUCTLIE TEXHUYECKME
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TKaHW M BOWNOK, @ TakKe PEe3NHOBbIE NUCTbI C AYEUCTbIM pudrneHem. nvuHa BOPCUCTbIX
wno3os — 2-6 M [73].

2.3.3.3.3 BuHtOoBbIE cenapaTopbl

O6oraieHue yronbHbIX WaMOB B cenaparopax ¢ BUHTOBbLIMU Xefo6amu

MpwHUMN oboralleHnst Ha BUHTOBLIX CemnapaTopax 3akno4yaeTcs BO B3aUMOLENCTBUN
CUIN, BO3HMKAKOLLMX MPYU MPOXOXAESHUA Mynbrbl MO AHWLLY BUHTOBOTO xenoba. Ha vactuupl
oboraliaemoro yrns, ABWXYLLMECS B BUMAE AByX(asHOW CMECH, OAHOBPEMEHHO AENCTBYIOT
CUINbI TAKECTU U TPEHUs!, LeHTpobexkHas U rmapoavHaMuyeckne curbl notoka. B pesynstare
CoYeTaHWs 3TUX CUI YacTuLbl TBEPAOIO NEPEMELLAIOTCS HE TONBLKO MO BUHTOBOW NIMHWM, HO 1
LMPKYMPYHOT NEPMNEHAVKYSIPHO MOTOKY C pasnuyHbIMK CKOpocTaMuM, Bnarogaps Yemy u fo-
CTUraeTcs BO3MOXHOCTb paspeneHus oborawjaeMoro marepuana no nnoTHOCTU, KPYrnHOCTM
n popme. Bonee NNoTHbIE YacTULbl pacnonararTCs B HXKHUX, 8 MEHEE NNOTHbIE — B BEPX-
HMX Crnosix noToka. Tsbkerble YacTulbl (3epHa Nnopoabl), HAXOASLMECH B HWDKHMX CIOSIX MO-
TOKa HEMOCPEACTBEHHO HA NOBEPXHOCTU xenoba, neneimbiBaloT GonbLIOe BANSIHWE CUN Tpe-
Hus. MNyTtem noabopa yrna HaknoHa Ansa aHuwa xenoba n paguyca 3akpyrieHus ero BUTKOB
CO34at0TCH yCNoBMA, NPU KOTOPbIX 6onee NrnoTHbIE YacTULpl CNON3atloT B CTOPOHY BHYTPEH-
Hero 6opTta. Toraa paBHOAEWCTBYIOLLAA CUM THKECTU U LIEHTPOGEXHOW, AENCTBYIOWMX Ha
MOPOAHBbIE YacTWLpl, HanpasneHa B CTOPOHY BHyTpeHHero Gopta. B 1O xe Bpems nerkve
yronbHble YacTulbl nogsepraoTca 6onee CUNEHOMY BO3AEUCTBUIO MTMAPOANHAMUYECKOW CU-
bl NOTOKa W PaBHOAEWCTBYIOLLASA YKasaHHbIX CUM Ha 3TU YacTuLbl HanpaereHa B CTOPOHY
BHeLLHero 6opTa.

Pabounm anemeHTOM cenaparopa ABMSETCA BUHTOBOW Xernob, KOTOpbIA ykpenneH B
MeTannMyeckoM kapkace. B cenapartope, kak npasuno, gBa-Tpu xenoba, B HEKOTOPbIX KOH-
CTPYKLUMSAX — MNATb, B OAHOM xenobe — He 6Gonee NATU BUTKOB.

OTxofb! 1 NPOMNPOAYKT BLIBOAATCA U3 NpoLiecca C NMOMOLLbI0 OTCekaTenen, ycraHae-
nMBaeMbIx Ha gHe xenoba. UcxogHein oborawaemeit NPOAYKT nocne rMapaBnuyeckon Knac-
cnurkaLmn B rMapoLMKIIoHax NOCTYNaeT Ha BEPXHUIA BUTOK xenoba, ABUrasicb no KOTOPOMY
OH OMUCLIBAET HECKOMbKO MOSHbIX 0GOpoTOB. [N ynyulleHuss pasgeneHusl yrns Ha BHYT-
peHHMn BopT xenoba cenapatopa NoaaeTca BoAa B HECKONBKMUX TOUKaX.

Ob6orauweHune yronbHbIX WMAaMOB Ha BUHTOBbIX WSIKO3aX

OnbiT oborawenns yronkHbIX LWNaMoB Ha BUHTOBbLIX Cemnapartopax rokasblBaeT, YTo
ANSA YacTuy, KpYnHOCTbIO <0,2 MM HY)XHO CHUXaThb BbICOTY LI@HTPOB PacrionOXeHUs UX B Mo-
TOKE, YTO MOXET OblITb BbIMOIHEHO 38 CYET YMEHbLUEHUS TONWWHbLI NnoToka. OauH 13 cnoco-
00B npocTelien peanusauum aToro TpeboBaHNs — NpuMeHeHWe cenapartopos ¢ Gonee no-
NOTVM M Jaxe MnockvM npogunemM nonepeyHoro CeveHus], YTo peannsoBaHo B KOHCTPYKLM-
X BUHTOBbIX LLTO30B.

PesynbTtartel oboralleHnst yrofbHbIX WNaMoB Ha BUHTOBbIX Cenapartopax W LUM3ax
CBMETENbCTBYIOT, YTO oforaleHne Ha YpesBblHaiHO MPOCTLIX anmnapatax C BUHTOBOW pa-
Boyen NOBEPXHOCTLIO NMO3BOMAET 3HAYUTENBHO YNy4YLLIMTL TEXHOMOMMYECKUE NMoKasaTeny pa-
B0Tbl Pabpurkn 3a CHET CHWKEHWS 30MbHOCTU BhIMYCKaeMOW NPOAYKLUMM UM OONOMHUTENb-
HOrO Mony4YeHNst NPOAYKTOB OBOraleHNst U3 MENKO3EePHUCTLIX OTXOA0B.
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2.3.3.3.4 MpoTuBOTOYHbIE cenapaTophbl

MpOTMBOTOYHBIE CenapaTopbl MOTYT MPUMEHSATLCA ANs 0OOoraleHUst SHEPreTUYECKUX
yrnew, aHTpauuToB, yAaneHns Nopo4bl U3 ropHOM Macchl Ha LaxTax W paspesax. OcHoBHoe
obopynoBaHne gns nNpOTUBOTOYHOW cenapaumm — cenapatopbl Tvna CLU, CBLI n kpyTo-
HaknoHHble KHC.

MpuHumn oBoralleHns yrnsa B MPOTUBOTOYHBLIX Cernaparopax 3akno4aeTcs B pasgene-
HUM MaTtepuana Ha nerkyro 1 TsKenyto dopakuum nog AedcTBUEM CUCTEMbI CUMOBLIX MONEN,
HanpaBneHHbIX nog yrnom Apyr k apyry. one cunbl TSHKECTU U rMAPOANHAMUYECKOEe BO3-
LENCTBME NOTOKA pasgenuTenbHON cpelbl 06ecneumBatloT HE TONMbKO MX PacCnoeHue, Ho m
HanpaeneHHoe TpaHCNopTMPOBaHWeE NPoAYKTOB oBoraLLeHus.

LLIHeKkoBblEe 1 KPYTOHAKIOHHbIE CENapaTopbl OTNNYAKOTCA APYr OT Apyra BO34EeNCTBUEM
noToka cpefbl Ha oboralaeMeii Matepman, MeETOA4aMnN TPaHCNOPTMPOBaHNS NPoAYKTOB 060-
raweHns n cnocobammu perynuposaHus paboyero pexxkmma. Monyyaemblie npogykTbl obora-
LeHMs B paboyelt 30He cenapaTopoB ABWKYTCS B MPOTMBOMONIOKHBIX HANpPaBMNeHUsIX: Nnerkve
dpakymm — no ABMKEHMIO NOTOKa Pas3fenuTenbHOM CPpeabl, TAXKENble — HaBCTPEYY UM.

B ropmsoHTansHoM LwHekoBoM cenapatope Tuna CLU mMexoaHbI yronb MocTynaeTt B
cenapaTop 4epes LieHTparnbHyK 4YacTb LMMUHAPUYECKOrO KOpMyca, CHabXEHHOro LUHEKOM.
MoTok paspenuTensHoOn cpefbl MOJaeTCs B Cenapatop HaBCTPedy ABWKEHWIO LUHEKa U
TPaHCNopPTUPYET Nerkne opakumMm K MECTY UX pasrpysku. Tspkenble YacTuLpl HaBcTpeYy no-
TOKY TPaHCNOPTUPYHOTCS LLIHEKOM.

B ropusoHTanbHbIX cenapaTopax LUHEK UCTOSb3YHOT HE TONBbKO Kak TPaHCTOPTHLIA Op-
raH, HO 1 KaK yCTpOWNCTBO, cnocobcTeytoLee paspeneHuio marepuana. Ero spawieHne obec-
neunBaeT HeoBXxoauMbI MaccoobMeH Mexay ABYMS MOTOKaMW, CBOEBPEMEHHOE yaaneHue
TSKENbIX pakumi, noanepXaHMe paBHOMEPHOrO pacnpefeneHus marepvana v nukevaa-
LMIO «3aCTOMHBIX 30H».

BepTukanbHbi wHekoBbIA cenapaTtop Tuna CBLU ycTpoeH wHadve. Y Hero apyras
dopma LLUHeKa, 1 3arpy3ka OCYLLECTBMAETCS Yepe3 Nonbii Ban, HO NpMHUMN paboTbl No cy-
LLECTBY TOT &, YTO U B FOPM3OHTaNbHOM LUHEKOBOM cenapartope. Jlerkvwe dpakumm TpaHc-
MOPTUPYHOTCA CrvparibHbIM BOCXOASLLMM NOTOKOM pasaenuTensHon cpefbl, 06pasoBaHHbIM
LUHEKOM W LIMITMHLPUYECKUM KOPYCOM, a Tskenble dpakumm nog AencrtememM LeHTpobexHon
W rpaBUTaLMOHHON CUM ABMXKYTCSA MO HAKIMOHHOM Cnvpany WwHeka BH13. OCHOBHbIE NapamMeT-
pbl perynupoBaHus pasaeneHus B cenaparopax tuna ClU v CBLU — pacxop Bogbl 1 yactoTa
BpaLLEHNS LLHEKa.

KpymoHaknoHHbIl cernapamop npepcraenaet cobor kopod NpsiMOYronbHOro CeYeHus,
HaKMOHEHHbIM Mo yrnoM 46-54 k ropm3oHTy. B cpeaHen 4acTu kopnyca MMeeTcs 3arpy3o4-
HbIM >xeno® Ans nogayn B annapar UCXoAHOro yrns. Ha BepxHew KpbIKe KaKAoro us otae-
TNEHWI cenaparopa yKperneHbl BUHTOBbLIE PErynsATOPbLI, NOAAEPXMUBalOLLME BHYTPU pabouero
KaHana fBe creuuanbHble LekW, CHabXeHHble 3uraaroobpasHbiMU MOMEepeYHbIMU Nepero-
poakamu.

Yron HaknoHa kopryca cenapartopa onpeaenseT CTeneHb paspbiXeHns martepuana
B paboyel 3oHe. Mpu oboralleHnn KpynHbIX KaccoB M yrnen, KnaccuuumpoBaHHbIX Mo y3-
KOW LUKane, yron HakrnoHa formkeH 6biTb Gonblle, YeM npu oboralleHnm Heknaccnduumpo-
BaHHbIX 1 HeOBeCLINaMNeHHbIX Yrien.

KpyToHaknoHHele cenapatopbl KHC npumeHstoTes gna oboraweHns pasybokeHHbIX
yrnem, KpynHO3EPHUCTLIX LUMaMOB U MeXaHU3aLmmn BbIGOPKN NOPOALI KPYMHOCTBIO 40 150 MM.
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2.3.3.4 Cyxue metoabl oboraieHus

paBuTaUmMoHHOEe oboralleHne cyxum criocoBoM OCyLLECTBMSETCS B BO3AYLUHOMW, a
He B BOAHOW Cpeae, 1 NOTOMY WHOTAA Ha3bIBaeTCsA NHEBMAaTUYECKM oboralleHneM.

MaBHLIMM AOCTOMHCTBAMMU MHEBMATUYECKOro oboralleHust SBMSTCS NPOCToTa Tex-
HOMOrNYECKNX CXeM, OTCYTCTBME BOAHO-LLIIAMOBOro X03siMcTBa. Kak cneacteue, ycTaHoBKM
oboralLleHms cyxum criocobom OTMNMYaKTCS OTHOCUTENBHO HU3KUMU KanuTarnbHbIMU U 9KC-
nnyaTaumMoHHbIMK 3aTpaTamu.

HepocraTkom gaHHoro cnocoba siBnseTcst ero orpaHnyYeHHast NPUMEHUMOCTb: OH NpK-
roageH nvwe npu oboraweHun cyxoro nerkooboraTMMoro Yrnsi C KPYMHOCTbIO KycKOB
He Gonee 80 MM (HO 1 He MeHee onpegeneHHoro npegena). Mpu aTom o6pasytoTces GonbLime
06beMbI MbINK, KOTOPYI HEOOXOAUMO yraBnmBaThb.

Cyxoe oboraiyeHre yrns OCyLLEeCTBSETCS NO TEM e MPUHLMMNaM, YTO 1 MOKpoe 060-
rawjeHve, AnNa Hero NPUMEHSTCS CXOXue BUabl 06opyaoBaHus. [na cyxoro oboraileHus
Yrnsa NPUMEHSIOT OTEYECTBEHHbIE OTCaAoyHble MawuvHbl (Tvna NMOM), cenapaTtopsl (TMNOB
YLWWA, CI, YMBC), a Takke aHanormyHoe mmnopTHoe obopyaoBaHue (B TOM Yucne cenapa-
Topbl FGX kutanckoro npona3sogcTea).

2.3.4 ®dnotauus

®nOTaUMOHHBIN METOL OCHOBaH Ha WMCMONb3OBaHUM Pa3fMuMA B €CTECTBEHHON U
CO34aBaeMon peareHTaMM CMadvMBaeMocT MUHepanos. Ha ocHoBaHMu 31O 0cobeHHOCTH
YacTuupl yris MpUAMMAT K MOBEPXHOCTU pasgena ¢as, 4dactuupl ApYron nopopbl —
He NpUIMnaroT.

dnoTauns npeanonaraeT pasgerneHne TOHKOM3MEnbYeHHbIX FOpHbIX NOPOA N TeM ca-
MbIM obBecrieumBaeT CHWXKeHWMe 30nbHOCTU yrns. MoatoMy dnotauma — Hanbonee addek-
TUBHBIA N NPaKTUYECKN SAUHCTBEHHBIA MeTOA oboralleHns yrns, cofepxallero Menkue va-
CTULbl NUpuUTa, FUMNca, NecYaHuka, CrnaHua, Cepbl, a Takke KaMeHHOYrOMbHbLIX LWNaMoB.
Ha GonblumnHeTBe oboratutenbHbix $habpuk yronbHbIM WnaM ¢opmupyeTcs B pesynbraTe
ClyLLiEeHVS LUNaMOBbIX BOA, HakannvBaroWmxcs B npoLecce 06e3B0XMBaHUS NPOAYKTOB rpo-
XOYEeHus.

O6beM yronbHbIX LUNAMOB, NMOABEPralowmnxcs notaynmoHHoMy oboralleHuio Ha yr-
neoboratutensHbix dabpukax, NOCTOAHHO YBEMWUYMBAETCA W Ha HEKOTOPbIX AOCTUraeT
20 % — 25 % oT nepepabarbiBaeMoro yrns.

Mo npyHUMNY AeNCTBUA pasnuyaroT noTaumio:

- MacnsHyto;

- NIEHOYHYIO;

- NMEHHY!0.

MacnsHaa » nneHodHas dnotauus npy oboraleHMn yrnewm He nonyynnu pacnpo-
CTpaHeHus 13-3a HeAOoCTaTOuYHOW 3P(EKTMBHOCTU U Maron Npou3BoAMTENbHOCTU o6opyao-
BaHUS.

MenHas cpnoTauus nonyymna eceobLyee NpusHaHMe 1 NPOMbILLNEHHOE pacnpocTpa-
HeHve. OHa 3aknovaeTcs B TOM, YTO B adpMPOBaHHOMW, HACBILLEHHON My3blpbkaMn BO3Ayxa
nynene Npyv HeMpepbiBHOM MOABbEME BBEPX BO3AYLUHbIX My3bIPbKOB MPOUCXOAUT M3bupa-
TenbHoe NPUNMNaHMe K HUM OTHOCUTENBHO YMCTBIX YrOMbHbLIX YacTuL, XapaKTepuayHoLmnxcs
mapodobHLIMK cBOMCTBaMKU. Mpununwmne YacTulbl BbIHOCATCS HA MOBEPXHOCTb, TAE CHU-
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MarTCa crneuuansHbIMU YCTpocTBaMu. YacTuupl MycToW Mnopofbl (xapakTepuayrowmnecs
TMAPOMUIBHBIMKM  CBOMCTBaMW)  CMayMBatoTCA  BOAOW, K  BO3AYLWHbLIM  My3blpbkam
He NpUnMNatT 1 OCTaKTCA B Mynbrne, obpasys Tak Has3blBaeMbll KaMepHbIA MPOoayKT. B neHy
WHOrAa MOAHUMAKOTCS FIIMHUCTBIE YacTulpbl, YBIEKaeMble Nysbipbkamun Bo3ayxa unv 6onee
KPYMHbIMA YacTuuaMmn yriis, Ho OHW uMmetoT 6onee cnabble CBA3WM C Ny3blpbkamMu Bo3gyxa u
NErko BbIMbIBAKOTCS U3 MeHbl BOAOW, ABWKYLLENCA Mexay ny3bipbkamy. OnucaHHbIn cnocod
HasblBaeTCcs NPAMON droTaumen — nornesHbI KOMMOHEHT (Yronb) HakannvMBaeTCs B NeHe, a
oTX0abl (NycTasa nopoga) ocratotcs B nynbne. MNeHHas dnotauusa npumenseTcs ans obora-
LeHns yactuy, wnama pasmepom meHee 0,5 mm.

Ans MHTeHcudukaumm neHHon dnotaunmn B Nynebny 400aBnaTCa cneunarnbHble pea-
reHTbl. B 3aBMCMMOCTM OT HasHa4YeHWsA BbIAENSAIOT CNEAyLIMeE rpynnbl peareHToB: cobupa-
Tenu (KonnekTopbl), neHooBpa3oBaTenu (BCMEHWBATENW), akTMBAaTOpLI, AEnpeccopbl (ae-
npeccaHTbl, NoJaBUTeNn) U perynatopbl cpeab [33]:

- cobupameru NoBbILAKT rMapodobHOCTE N3BNEKaEMON NOPoabl. ITO OpraHNYecKne
BelectBa. Cobupatenn MoryT 6biTb anonsapHbIMKM UKW rETEPONONAPHLIMA. AMONSPHBIE CO-
OupaTtenu cogepxart B CBOE/ MOMeKyne yrneBojopoAHYHo Lienoyky. eTepononspHbie cobu-
paTenu COCTOAT U3 ABYX YacTeW, OTMNYHBIX NO CBOUM (DU3NKO-XMMUYECKUM CBOMCTBAaM: yr-
NIEBOAOPOAHON LIEMOYKA N aKTUBHOW rpynnbl. Ons dpnotaumm yrns (3a UCKIFOYEHUEM OKUC-
TIEHHOrO yrnsl) 06bIYHO MPUMEHSIIOT anonsipHele cobupaTtenuy, B TOM YACHE NPOAYKTbI Nepe-
paboTku yrns, HedpTw U rasa (macna, deHon, 6eH30/, KEPOCUH, NEYHOE TONMMBO U T. 4.);

- neHoobpazosamesnu CnocobCTBYIOT CO34aHMIO YCTONYMBON MWHEPANM30BaHHOW ne-
Hbl. 9TO OpraHMYeckne CoefMHEHNs, B OCHOBHOM W3 Knacca CrvpToB;

- 0enpeccopbi MOBLILAKT MAPOMUNBHOCTE HEU3BMNEKAEMOro MUHepana. JTo pas-
JIMYHbIE MUHEPAIbHbIE COMU, KNUCMOThI M OCHOBaHWS,

- aKmueamopbl YCUNMBalOT AEWUCTBUE cobupatens Ha M3BNeKaembii MuHepan. 3T1o
pasnuyHble MMHeparnbHbIe COSW, KUCMOTbI M OCHOBaHWS;

- peaynamopsl cpeabl nogaepxusatoT pH nynbnbl B Tpebyembix npegenax. O6bIMHO
drioTauma yronbHbIX LUIAMOB MpoTeKaeT B HEWTpanbHoi cpepe. Ecnn Heobxoaumo casu-
rate pH B kucnyto obnactb, TO Yalle UCMONb3YHT CEPHYIO KUCMOTY; €CMNN B LLENOYHYI0, TO
wenoum (Ca0, Na;CO3, NaOH).

PasnuuHble CBOWCTBa YIns OKasbiBAlOT BMUSIHUE HA €ro NpUrogHoOCTb AnA dnoTta-
umu [26]:

- cmeneHb Memamopgusma. Jlydwe noTupyloTca yrnn cpeaHen craguv mMetamop-
dmama (K, >Kn OC);

- nempoepaghuyeckull cocmas. bnecrawme nHrpeaneHTbl yrnen (BeTpeH u knapeH)
hnoTUPYIOTCA NydLle MaToBbIX (A0PEeH U Pro3eH);

- cmeneHb okucrieHHocmu. OKUCNEHHbIe Yrnn (PNOTUPYIOTCA XYKE HEOKWUCNEHHbIX.
Mpy HeBOMBLUOM OKUCIIEHVUN MOBEPXHOCTU YIMNEW MNOMOXUTENbHOE AEWCTBUE OKasbiBaeT
NpUMEHEHNE peareHToB, CoAepKallMX MOMeKynbl Tuna cnMpToB. OKMCNEHHBIN Wnam Tpeby-
eT 6onbLuoro BpeMeHu rnotauuu;

- Xxapakmep ekpariieHus mycmodl nopodbl. B HacToAwee Bpems Ha noTauuio NocTy-
naet GonbLUOe KONMMYECTBO TPyAHOOOOraTMMbIX LLNAaMOB, T. €. CPOCTKOB Yrisi C MOPOAON, YTO
3HAYMTENBHO YCINOXHAET TEXHONOMMIO rnotaumn. Hannune TOHKON BKpanieHHOCTU Heopra-
HWYECKMX MUHEPaNnoB onpeaenseT TPYAHOCTb (hnoTaunmoHHOro oGoraweHus;

- gpaHynomempuyveckuii cocmas. ONTUManbHON KPYMHOCTBLIO 3epPeH YrNa B MUTaHWK
dnotayum cumtaeTcs pasmep 4o 0,5 MM, npuyem Haunyuwen GpnoTupyeMocTbio obnagatoT
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yactuupl knacca 0,08-0,3 MM. C yMEHbLLUEHWEM KPYMHOCTU LUMamMa yBennynBaeTCs BEposiT-
HOCTb MEXaHWYECKOro yHOCa MOPOLHbIX YacTUL, B NMeHHbIA NpogdykT. Mpn Hanmumm nabbiTou-
HOro KOJIMYECTBAa KPYMHbIX YacTUL, yBENMYMBAIOTCS MOTEPU HU3KO3OMBHOMO YIMNd C 0OTX04amMu
notaummn. KpyrnHocTb Linama Takke BNUSIET Ha pacxof, peareHToB: C YMEHbLUEHUEM pa3me-
pOB TBEPAbIX YacTul, yBenudmBaeTca obwas nnowanb MX NoBEPXHOCTN N COOTBETCTBEHHO
KONU4EeCTBO peareHTa-cobupatens, a TakKe yBenMuuBarTcs Bpems dnotaumm n obbvem
MEHHOro NPOAYKTE,;

- ghopma yacmuy. Gopma, a Tarke NONOXKEHNE YacTULbl B MOMEHT COMPUKOCHOBEHUS
€€ C My3bIpbKOM BO3ayxa UrpatoT GOonblUyto ponb. Tak, NnockMe Yactulpbl NPy COMPUKOCHO-
BEHWW C My3bIPLKOM MIOCKOCTHH HAMOOMbLLEro CEYEHMS AOIMKHbI 3aKPENUTLCS NydLle, YeMm
wapoobpasHblie 3epHa MNM YacTuubl Apyroi opMbl, HO COMPUKOCHYBLUMECS C My3bIPLKOM
HeBonbLWMM y4acTKOM CBOEN MOBEPXHOCTU. [nockmMe YacTuupl yrns, XOpOoLLO 3akpenueLLme-
€A Ha BO3AYLUHbIX My3blpbkax, cnocobcTByHOT CTabunnmaaumnm nNexs|;

- Hanu4yue PasMOKaeMbIX 2/IUHUCMbIX 8K/MoYeHuld. MNHUCTOe BeLLecTBO NpeacTas-
NEHO pasnuyHbIMM MuUHepanamu. OHM OYeHb YacTO 3anonHSAIT MenbYanime TpewyHel, 00-
pasys B HMX arperaTbl TOHYalLWKX Yellyek. MMUHUCTbIE MUHeparbl Nerko pasmokaroT B BOAE,
obpasys orpoMHOE 4YMCNO TOHYaAWMLLMX TMUHUCTBIX LUMAMOB, KOTOPbIE HAapyLLAT Mnpouecc
dnoTaumm;

- ¢bpakyuoHHbIl cocmas. o agaHHBIM PPaKLMOHHOTO COCTaBa MOXHO CyAWUTb O TeOo-
peTUYECKM BO3MOXKHLIX Mokasatensx donotauun. B yronbHbIX wnamax cogepxutca ot 3 %
80 30 % npoMexyTouHbIX (MO0 MNOTHOCTM) bpakumi. MNpu BLICOKOM CoaepXaHUW 3TUX dpak-
LUA N MX BbICOKOW 30MbHOCTM MPaKTUHECKM HEBO3MOXKHO MOMYYnUTb ABa KOHEYHbIX NPOAYKTa
oboralleHns — KOHLUEHTpaT U oTxoAbl. [MpoMexyTouHble dpakumu, Kak Npasuno, Bbigens-
HOTCA B MOCNEAHUX kamepax ¢pnoTomalumnH. BbICOKO30nbHbIE MPOMEXYTOYHbIE (PPaKkLmMn Bhbl-
AENsOT B OTAENbHbIA KOHEYHBIN NPOAYKT KpaliHe peako, T. K. 3TO CBA3aHO C YCIOXHEHUEM
TEXHOOMMYECKOWN CXEMBI;

- codepxaHue meepdo20 KOMMOHeHmMa 6 nynbne. ONa NOoNyyYeHUs KaueCTBEHHbIX
npoAyKToB rioTauuu cnegyeT NpUMeHsATL pasbaeneHHyto nyneny (MeHee 100 r/n), XoTsa nNpu
aTOM 0bLee m3BneYeHne ymeHbluaeTcs. MakcumanbHbIA BbIXOf KOHLUEHTpaTa AOCTUraeTca
npu 6onee BbICOKOW MNOTHOCTU Myrbnbl, HO NPW 3TOM MOBLILWLAETCA €€ BA3KOCTb U Ka4ecTBO
KOHLeHTpaTa pesko yxyaLlaeTcs.

dnotauua ocylecTenseTcs B cneuvanbHbiX ¢hiomayuoHHbIX mawuHax. OHU AOMKHbI
obecneynBaThb:

- HENpepbIBHYIO PaBHOMEPHYIO NoAady nynbrbl U Pas3rpy3ky NPoayKUuu;

- IHTEHCMBHOE NepeMeLLMBaHre nyrbhbl ANS NoAAepXaHWUa YacTul BO B3BELLEHHOM
COCTOSIHUM U KOHTaKTUPOBaHUSI UX C BO3AYLUHbIMW Ny3blpbKamu;

- ONTUMArbHYHO 83PUPOBAHHOCTL MyIbMbl;

- cO3aHne CroKOMHONM 30HbI NeHooBpasoBaHKS.

Knaccmndumkaumio onoTaumoHHbIX MaLUMH Yale BCEro Npon3BoAnT B 3aBUCMMOCTU OT
criocoba aspauum 1 nepemeLlumMBaHus nynenbl. M0 3ToMy NpU3HaKky MawuHbl pasgensloT Ha
Heckonbko TvnoB. Havnbonee LWIMPOKO cpeamn HUX pacnpoCTpaHeHbl MexaHu4Yeckne, nHeemMa-
TUYECKME U MHEBMOMEXaHu4Yeckue [35]:

- MEXaHNYeCKMe MallVHbI OCYLLECTBASIOT NepeMeLlMBaHue nynbnbl, 3acacbiBaHue U
AvcneprupoeaHue Bosgyxa MMnennepomM (MeLuankom);

- MHEBMAaTMYECKNE MaLUMHbI OCYLLIECTBIIAOT NEPEMELLMBaHNE N aspauuio nynbnbl No-
Jayen cxKaToro Bosgyxa Yepes natpyokm v NOpUCTbIE NEPErOPOLKH;
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- NTHEBMOMEXaHUYECKME MaLLUHBLI NOAAIOT BO3JYX OT BO3AYXOAYBKW, HO NepemMelLvBa-
HMe Nynbnbl U AUCNePrupoBaHne BO3yxa OCYLLECTBNSIKOT UMMNENNepoM.

CyLLecTBYHOT MHEBMOMMAPABNNYECKAE MaLUMHBI C cCamoaspaumen Unn UCrosb30BaHuU-
eM AN AUCneprypoBaHus NpUHYAMTENBHO NOAABAEMOro Bo3ayxa OT pasnuuyHbIX rmapaBnu-
YECKMX YCTPOUCTB.

OnekTpodnoTaUMOHHbIE MalLMHBI OCYLLECTBISIOT aspauuio My3blpbkamy BO3Ayxa,
BbILENAOLLMMUNCH NMPU 3NEKTPONN3E.

B MaWwmvHax ¢ M3aMeHseMbIM AaBneHneM aspaums obecrneunBaeTca BelAENeHNEM pac-
TBOPEHHbIX B Nynbne rasos.

KoMBMHMpPOBaHHbIE MaLLMHbI OCYLLECTBNAIOT aspaumio HECKONbKMMK crocobamu.

OnTumaneHoe coaepXaHue TBEpAOA KOMMOHEHThLI B NMUTaHWU noTauum cocTaBnsieT
80—120 Kkr/M>. MONOXMTENEHO CkasbiBaeTcs Ha pesynbTatax pnotauum NoAorpes Nynbrbl 40
27 °C — 30 °C. PeareHTHbIN pexxumM dnoTaumm npegycmaTpuBaeT COCTaB peareHToB, UX KO-
nMyecTBo M cnocob 3arpysku. XapakTepHblin pacxos cobuparens coctaenset 600—-1500 r/T,
neHoobpasorartens — 20-200 r/1. [nsa nosbilieHus SPHEKTUBHOCTU PNOTaLMN NPUMEHSIIOT
APOOHYHO 3arpysKy peareHTOB — 4acTb peareHTOB MoAaroT B Nynbny nepes donotauuen, a
YacTb — HEMOCPEeACTBEHHO B KaMepbl (ornoTauMoHHON MawwmHbl. OnTruMansHoe BpeMs dro-
Taumu, T. . Heobxoauman NPOAOIKUTENBHOCTL NPEOLIBAHWSA MyrbMbl B MALUVMHE, 3aBUCUT OT
CBOMCTB (hNOTUPYEMOTO YIS U yCnosuiA notaumm u coctaenseT 5-9 muH [33].

[nsa yoaneHus Bosgyxa U3 NEHHOro MPOAYKTa NPUMEHSIIOT NeHoracuTernbHbIe YCTPOR-
ctBa. PaspyLueHne neHbl HeoBX0ANMO AN yNyyLEHNs TPaHCNIOPTUPOBaHUs e€ Mo xernobam,
paboTbl BakyyM-bUINbTPOB W HacoCOB, NepekaynBaloLMX MEHHbIE MPOAYKTbI drnoTaumu.
Mo NpuHUMNY AEUCTBUS UX AEMNAT HA MEXaHWYEeCKUe, BaKyyMHbIe, BaKyyM-MEXaHW4YECKMe n
LeHTpOoOEXHbIE.

2.3.5 CneunanbHblie MeTOoAbl 0boraweHus
2.3.5.1 SnekTpnueckas cenapauusi

OnekTpuyeckas cenapauusi (anekTpudeckui cnocod oboralleHnsa) OCHOBaHa Ha pas-
TIMYMSIX B SNEKTPUYECKMX CBOMCTBAX pasfensieMbiX MUHEPAroB U OCYLLECTBNSETCA NOA BMu-
AHMEM aneKkTpuyeckoro nons. MuHeparbHble YacTuLbl NbIM U MHOTO30MbHbIN hro3eH obna-
AatoT 60nbLUOK 3NEeKTPONPOBOAHOCTLIO (MPOBOANMOCTBIO) U CNOCOBHLI BbICTPO 3apsKaTbCA
3NEeKTPUYECTBOM, TOra KaK YronbHble 3epHa UM Marno3osbHbIN BUTPEH 3TUMN CBONCTBaMU
He obnapgator.

OnekTpuyeckas cenapauusi B HacTosiLLee BpeMs ANna oboralleHns yrnen npakTu4ecku
He UCMonb3yeTcA U3-3a Manoi obrnacTy ee NPUMEHEHUS MO Knaccam W Brare, a Takke 13-3a
OnacHOCTM npoLecca 13-3a TOKOB BbICOKOIO HarnpsbkeHUss 1 GonbLION BEPOATHOCTWU BOCMNna-
MEHEeHUs (B3pblBa) YronbHOW Nbinn.

Ycnosusi, HeoBxoauMble AN YCMELWHOro NpOBEAEHUs 3MeKTPoCTaTu4Yeckon cenapa-
uun, cneaywowue [74]:

- MaKcumarnbHas KpynHoCTb yrns — He 6onee 2 mm;

- BNaHOCTb — He 6onee 1 % — 1,5 %;

- cogepxaHune 3onbl — Gonee 10 % (coaepkaHue cepbl U ApYrMx NpUMecein Bo BHU-
MaHue He NpUHUMaeTcs),

- TOK HanpshkeHnem 20-25 kB.
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CywHocTe anekTpuyeckoro cnocoba oboraleHns COCTOUT B TOM, YTO Ha YacTuupl,
UMetoLLMe pasnnyHbIA 3apsa, B SNEeKTPUYECKOM Mnosie AENCTBYET pas3Has Nno 3Ha4YeHWo cuna,
MO3TOMY OHK ABWXYTCS MO pasnuyHbIM TpaekTopuaMm. Npouece anekTpuYeckon cenapaumn
MOXHO YCMOBHO pasfenuTb Ha TpU CTaaunm:

1) noagroToBka marepuana K cenapawum;

2) 3apsaka YacTuL, KoTopas MOXET OCYLLECTBMNATECA pasHbiMM cnocobamu:

a) KOHTaKTHasi 3NeKTpu3aumsa (OCyLLECTBNAETCS HEMOCPEACTBEHHBIM COMPUKOCHO-
BEHWEM YacTuL, NOMEe3HOrO UCKOMAaeMoro C 3apshKeHHbIM 3MEKTPOAOM);

©) 3apsiaka MoHM3aumel (OCyLLECTBNSAETCA BO3AEUCTBMEM Ha YacTuyLbl NOABWMKHbI-
MW noHamm;, Hambonee pacnpoCTPaHEHHbIN MCTOYHMK MOHOB — KOPOHHBIA paspag);

B) 3apsfka YacTuy 3a cyet TpmboanekTpryeckoro sddekta (BO3HUKHOBEHNE 3reK-
TPUYECKOro 3apsifa Ha NMOBEPXHOCTU YacTULbl NMPW €€ COoyAapeHUn ¢ APYron YacTuLen nnu
CO CTeHKaMu annapara);

3) pasfeneHne 3apsKeHHbIX YacTul, ANA Yero NPUMEHSIIOT 3neKTpocTaTu4eckue ce-
napaTopbl, KOPOHHbIE CenapaTopbl, KOPOHHO-BNEKTPOCTATUYECKME CenapaTopsl.

2.3.5.2 MacnsiHasa armoMepauums (rpaHynsauus)

B HacTosilee Bpems peanbHO paccMaTpyBaTh B KayecCTBe OLHOro U3 anbTepHaTuB-
HbIX BapyaHTOB Mpoueccy (hnoTauum yris TEXHOMNOMI0 CENEKTUBHOW MacrsiHOW arnomepa-
LU TOHKMX LUNaMOB, OCHOBaHHYIO Ha pasfnMyYHOM CMauvMBaHUW YronbHbLIX M MOPOAHbLIX Ya-
CTWL, MacnsiHbIMK peareHTamu B BogHou cpege. CyLHOCTb npoLecca 3aknioyaeTcs B cenek-
TMBHOM 06pasoBaHUM yrnemMacrsiHbIX arperatoB Mpu nepemMeLuvMBaHuni Myrnbhbl B NPUCYT-
CTBMW YrMEeBOAOPOAHOro cBaA3ytoLero. B pesynerare Typbynusaumm nynensl 06pasoBaBLLK-
€cd arperartbl YIIOTHAIOTCH, CTPYKTYPHO Npeobpasysick B NPOYHbIE rpaHynbl Chepuyeckon
dopmbl. [Mpn 3TOM B 3aBMCUMOCTM OT KOHLEHTpaLMK ceasytowero, obpasoBaHue arperatos
MOXET MPOoVCXoanTb NMBO MyTem CRMNaHUSA OMAacnEHHbIX YroflbHbIX YacTuL, Yepes TOHKYHO
nneHKy ceasytolero, nmbo B pesynbTaTe U3bmpaTenbHOro HanoNHEeHUs Kanenek Macna rma-
POOBHBIMU YroMnbHBEIMU YacTULIAMU.

K pocronHcTBaM npoLecca MacnsiHoW arfnomMepaum MOXHO OTHECTU BbICOKYHO cerek-
TUBHOCTb NpU pasaenenHMn Yactuy meHee 100 MKM, LUMPOKWMM AnanasoH 3onbHoCcTU obora-
Liaemoro yrns, BO3MOXHOCTb BECTM MPOLECC NpU MIOTHOCTM Nynbnbl 4o 600 r/n, gononHu-
TenbHoe 06e3BOXMBaHUE KOHLEHTpaTa 3a CYET BbITECHEHWS BOAbI Macrnom npu obpasosa-
HWUM yrnemacnsHbIX rpaHys, npakTuiecku nonHoe uaeredenve ( >90 %) B yronbHbIA KOHLIEH-
TPaT OPraHNYecKon 4acTu Yrns U yrneBojopOLHOIO CBA3YIOLWEro, YTo obecneunBaeT CHUXe-
HMe 30MbHOCTU KOHEYHOro MNpOoAYKTa M MOBbLIWEHME €ro TEennoTBOPHOM CnocoBHOCTU.
K HepocTaTkam cnocoba OTHOCUTCS CPaBHUTENBHO BbICOKUIA PACXOA MachsHbIX peareHToB.

Metop oboraweHusa yrns macnsHol arnomepauuwen mussecteH ¢ 1920-x rr., koraa
B CLUA 6bin paspabotaH MeToa MacnsHoW arnoMepauum yrns « TpeHT-npoueccy. Mo sTomy
MeToAy Yronb, U3MenbYeHHbIN A0 KpynHocT 0—100 MkM, nepemMeluvBarncs ¢ BOAOW U Mac-
NAHBIM areHToM (MeyHbIM MacnoM, HedTelo, GEH30NOM U T. N.) B CreLuansHOM KOHTaKTHOM
YaHe (amaneramartope). MpoayKT nepemMeLuBaHWs pasgensasnca Ha cuTe. bbina ycraHoBneHa
BO3MOXHOCTb 0foraLleHns 1 06e3BoXMBaHUA MO 3TOMY NMPOLECCY aHTPaLMTOB, KAMEHHOTO U
Gyporo yrna. Mpouecc Bbin NpMMeHeH B MPOMBILLNEHHbIX ycnosuax B CLUA n ®paHumu.

B 1950-e rr. B ®PI" 6bin pa3pabotaH meTon «KoHBepTosb», KOTOPbIA OTnMYancsa ot
«TpeHT-npoLiecca» annapaTtypHbiM 0POPMITEHNEM, MPUMEHEHNEM TSDKENOro MasyTa, MEHb-
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UMM PacXxO4oM CBS3YHLLEro BellecTBa. JKCryataumsa yctaHoBkM «KoHBepTonb» B Mpo-
MbILLMEHHBIX YCNOBUAX Ha NPOTSXXEHUM 13 neT nokasana BbICOKYH 3h(PeKTUBHOCTL npoLiec-
ca 1 CcTabuibHOCTb Ka4yeCTBEHHbBIX XaPaKTePUCTUK NOMyvaeMbix MPOoAykToB. Bmecte ¢ tem
OTMEYeHbI ero HegoCTaTk — BGONbLUMA B CpaBHEHUM € onoTaumer pacxoq Macrna, CUbHbIN
N3HOC 06E3BOXMBAIOLLMNX LIEHTPUYT.

B 1960-1970-x IT. pSAOM MCCRenoBaTensCkMx LEHTPoB Bbinv paspaboTaHbl pasnuu-
Hble MOAUMMKALWN METO@ MacnsiHoM arnomepaLmn. CotpyaHukm BYXWUH '® (CCCP) npen-
TNIOXWINW nogBeprate MacnsiHOM arfoMepaumn YronbHYHO LUMXTY Nepef, KOKCOBaHUEM, YTO Mo
MOMyYeHHbIM AaHHbIM YNy4llaeT €e KOKCYHOLME CBOWCTBA W KavecTBO kokca. dupmoin
«BHP» (AscTpanusa) nposoannuce paboTbl N0 MCNOML30BAHUIO MACMAHOW rpaHynauun Ans
COXPaHEHMWs KOKCYIOLLMX CBOWCTB YINel Nocne Mx [anbHero ruapaBrnmyeckoro TpaHcnopTu-
poBaHusi. B koHUe 1970-x — Havane 1980-x rr. MOTT ') 6win paspabotaH cnoco6 «Mo-
rMEoK», OCHOBHOE Ha3Ha4eHWe KOTOpPOro — pereHepauusi LnamoBbix Bog yrneoborartu-
TenbHbIx abpuk. B 1980-e rr. [loHeLKMM MOMAUTEXHUYECKM MHCTUTYTOM Bbinn paspabota-
Hbl HOBblE MOAMUKaALMKN NpoLecca MaCNsHON Cenekuun: oboralleHne BbICOKO30MbHOMO yr-
ns metTogoM macnsHon cenekumm (OB3YMC) u cuctema macnsHom cenekuum npu rmapo-
TpaHcrnopTuposaHun yrns (CMAIT). Takke 6binn paspabotaHbl meton «Onudnok» (OPT),
mMeToa MacnsHon arnomepauun (MHauns), metoa cdepuueckon arnomepauum (KaHaga), npo-
uecc ¢upmbl Shell Oil. TMpakTnyeckn BCe yKasaHHble CnNocobbl MNPOWMM  OMNbITHO-
NPOMbILLNEHHYHO anpobaumto (Hanpumep, npouecc BYXUH mcnons3oeancsa Ha MNy6axmHckom
KOKCOXMMmYeckoMm 3asoge 6onee 10 ner).

OCHOBHbIM HEAOCTaTKOM, CAEPXKUBAIOLLMM LUMPOKOE BHEAPEHWE MaCNAHOWN cenekuum
B MPON3BOACTBO, SABMSETCHA BbICOKUA pPacxop MacnsiHoro areHtra, obycrnoBneHHbIN HeOOX0o-
LVMOCTBIO MOMNYYEHUst KPYMHbIX arperaTtoB, YTobbl NMpu pasaeneHnM arperMpoBaHHoOro npo-
LyKTa N MMHEPann3oBaHHOW CyCMeH3UN Ha CUTE He MPOMCXOLMNO 3acCopeHNe NOAPELLETHOIO
NpoAyKTa MenKMMM YronbHbIMK arperaTtamu.

PaspaboTka HOBbIX «HM3KOPACXOAHbIX» MO Macrny TEXHOMOrMn MacnsiHOW arnomepa-
Luu1, pasBuTUE BCTIOMOraTesbHbIX MPOLECCOB, B YacTHOCTU oBe3amMacnuBaHns KOHLEHTparTa,
a Takke BblsiBIeHWe obnactell NpYMEHeHUs NpoLiecca, He BblABUraroLLmX XecTkux Tpebosa-
HWUA K pacxoay CBS3yHoLLero BeLlectsa (MoaroToska yrns k 6pukeTupoBaHuo, obnaropaxu-
BaHVe YrNsA Nepen OXWKEHUEM, YTUMN3aUMsa MacnocoiepXallmx OTXOA0B W Ap.) AaloT HO-
BbIA CTUMYI AN Pa3BUTUS AaHHOW TEXHOMOTMM.

MepcrnekTyBbl TEXHONOMMM MacHsHOW arnomepauuy OTKPbIBaKTCA MpU NMPUMEHEHUM
ero Ha TOC n koTenkbHbIX, NOTPEONAOWMX XULKOE TONNMBO. B 3TOM Cryvae HM3KO30IbHbIE
rpaHymnbl MOTYT CINYXUTb BbICOKOKaNOPUAHBIM HamonHUTENEM BOAOYTNIEMA3YTHOW CYCNEH3MN,
CKUraeMow C NoMoLLBHo MasyTHbIX dopcyHok. Mpu fobblue 1 nepepaboTke SHEPreTUYecknx
yrnen ns AansHenLero NCnonb3oBaHns 00bIYHO NCKIOYAKOTCA YronbHbIE LWNambl, KOTopble B
BMAE LUNaMOBOM BOAbI COPaCLIBAKOTCS B HAPYKHbIe OTCTOMHUMKK. B pesynbTaTte atoro Teps-
eTcs BonblIoe KONMMYECTBO LEHHOM OpPraHW4ecKor COCTaBnArWEn yrnen, NpoucxoanT 3a-
rpAI3HEHNE OKpyXatoLlen cpeapl. Micnons3oBaHne MacnsHoW arnomepauun npu oboralleHum
LUNaMOB BHEPreTUYECKMX Yrien No3BOMSET MOMYyYMTh BbICOKOKaNOPUAHOE TOMMUBO NPU HA3-
KMX 3aTparax Ha 06e3BOXMBAHNE KOHLEHTpaTa.

18) BocTOuHBIN Hay4YHO-MCCIIE0BATENBCKUM YINEXMMUYECKUIN MHCTUTYT.
) NHetuTyT oboralleHns TBepAOro TOMNVBa.
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2.3.5.3 MarHuMTHOe 1 aneKTpoMarHuTHoe oboraueHue

YronbHoe BELECTBO SIBMAETCA AMAMarHWTHbIM. YAenbHasi MarHUTHas BOCNPUUMYM-
BOCTb AMamarHuTHbIX Ten otpuuatensHas. MuHepanbHble NPYMECHU B YINAX XapaKTepusyoT-
€51 napamMarHMTHbIMKM cBocTBaMu. Pasnnumsi B MarHUTHbIX CBOMCTBAX YroflbHOrO BELLECTBA
N MUHeparsbHbIX MPUMECEN MO3BOMSIOT B MPMHLMME UCMOSNIb30BaTb MarHATHBIM MEeToA Ans
oboralleHus yris. [JaHHbIN METOZ BKITKOMAET NPOLIECChl MarHUTHOW cenapaummn U MarHUTHON
dnoTaymu.

B nepByto o4epeab MarHMTHoe oboralleHne NepCnekTUBHO ANt yAANEHUA NpUMeEcen,
COAEPXKALLMX COeAMNHEHNS Keneaa (OKCuabl, MUPUT).

MarHuTHaa (Mnn anekTpomarHuTHasl) cenapaums MOXeT NPUMEHSITLCA ANSA pereHepa-
LW CyCMeH3MN B pamKax rpaBuTaumoHHoro oboralleHms MokpbiM criocobom. TexHonornde-
CK/e onepauun, BXOASLME B CXemy nogoOHOM pereHepauun, BkIo4aloT: cbop v nogady
B MarHWTHbIE CenapaTopbl NPOMbIBHBIX BOA, APEHAXHbIX BOA U CryYalHbIX NepenuBoB, CO-
AepXalmx MarHeTuT, a Takke Yactu paboyven cycneHaum; MarHMTHoe oboralleHue ¢ Uenbo
BblE€NeHna 13 pa3baBneHHON CyCrneH3uM MarHeTUTOBOTO KOHLEHTpara; nojadvy pereHepwu-
POBaHHOW CYCMEH3MW B CUCTEMY LMPKYNsuum paboven CycneHauu; BbiBOA CryLLEHHOro He-
MarHWTHOrO WnamMa ¢ O0TXo4aMmu pereHepauuu; nogady CrnvmBa MarHWTHbIX CenaparopoB Ha
ononackMeaHue npoaykTos oboralleHus [75].

MpuHUMN aenctens AaHHOro metoga oboralleHus CBA3aH C TeM, 4YTO YeM Bblwe
yhenbHash MarHUTHas BOCNPUMMYMBOCTb MUHEPASILHOMO 3€pHa, TEM C BOonbLUen CUnon mar-
HWTHOE Morne BO3AENCTBYET Ha Hero (Mpu Npounx pasHbIX ycrosusx). MyHepansHbie 3epHa,
ANS KOTOPbIX MarHWTHas cuna Gonblue CyMMbl MPOTUBOAEWCTBYIOLLMX MEXaHUYeCKUX Cun
(TsbKECTW, MHEPLUMKM, LLEeHTPOBEXHOW, CONpOTUBNEHNUS cpeabl U T. 4.), ByayT nputarmBatbes K
nontocam MarHUTHOM CUCTEMbI cemnapaTtopa W U3BMEeKaTbCA B MarHUTHbIA npoaykT. MuHe-
panbHble 3epHa C HU3KOW MarHWTHOW BOCTIPUMMYMBOCTBIO NMPAKTUYECKU HE MEHSIOT HaMarHm-
YEHHOCTU, He B3aMMOAENCTBYIOT C BHELUHMM MarHUTHbIM MOMEM W OBWKYTCA B MarHATHOM
rnone Mo TPaeKTOpWKW, 3aBUCSLLEN OT BO3AENCTBUS TOMBKO MEXAHWYECKUX CUM. ITU MUHe-
panbHble 3epHa BbIAENSAOTCH B HEMarHUTHbIA NPOAYKT.

CenapaTtopbl MOTyT UMETb B CBOEIM OCHOBE 3NEeKTpPOMarHUT (snekrpocenaparopbl) Unu
MOCTOSIHHLIA MarHWUT (MarHuTHble cenapartopsbl) [35]. Ana oboraweHns nonesHbiX uckonae-
MbIX KPYMHOCTBIO OT 3—6 Ao 100 MM NPUMEHSIETCA Cyxasd MarHUTHas cenapauva menbye 3—
6 MM, 00blMHO MOKpasi. B 3aBucmocTu OT TMNa yCcTpoucTea ANA TPaHCNOPTMPOBAHUSA Mar-
HUTHOTO MPOAYKTa U3 30HbI AEUCTBMS MarHUTHOW CUIbl pasnuyatoT 6apabaHHbie, BarnkoBble,
POnUKOBLIE, AUCKOBbLIE, NIEHTOYHbIE, LUKMBHbIE U Apyrne cenapaTopbl. B cBoto ouyepeab Ga-
pabaHHble, BanKOBble, POSIMKOBLIE M NEHTOYHbIE cenapaTopbl GbIBAOT C BEPXHEWN N HYDKHEN
nogaden oborawaemMoro marepuana.

2.3.5.4 Mpouune cneumnasnbHbie MeTOALI O6oraweHua

ObozaweHue o chopme u KoaghghuyueHmy mpeHusi BO3MOXHO Ha HEMOABWXKHbIX UM
NOABWKHbIX FNagK1X, pudneHbIX U nepgoprMpoBaHHbIX MOBEPXHOCTSIX.

Mazrumoaudpodurnamuyveckoe (Mr[]) obozawjeHue COCTOUT B TOM, YTO Mpwu Mponyc-
KaHWUM 3MEKTPUYECKOro ToKa Yepes NPOBOASILLYHO (3N1EKTPOMNPOBOAHYIO) XUAKOCTb, MOMELLEH-
HYyI0 B MarHWTHOE More, B HEW BO3HUKAET, KPOME CuMbl ApXMeaa, cuna 3neKTpPOMarHUTHON
npupoabl. ATa cuna BbiTankuBaeT U3 XXUAKOCTM HYacTuLpl C OTSIMYHOM OT XUAKOCTU MPOBOAU-
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MOCTbI. [o3TOMy pasfeneHve 4acTul OCYLLECTBNSETCS OAHOBPEMEHHO MO MMOTHOCTU U
nposogmmocTy. [na apdeKTUBHOCTM npouecca Heobxoanmo, YTobbl NPOBOAUMOCTb >KUAKO-
¢t 6bina Boiwe npoBognMocTy yrns. Mpumenstot pacteopel NaOH, NaCl v gp.

MaesHumozaudpocmamuveckas cenapauyus aHanormdHa MI1-o6orawenumio, HO pasae-
NAOLLEN CPenon B HEW ABMNAETCH He 3NeKTPonuT, a deppoMarHnTHas Xuakoctb. MNpu B3au-
MOZENCTBMN C BHELLHUM MOMEM B HEW MOSBNSETCA BblTankuBarolwasa cuna, kotopas nocTo-
fIHHa BO BCeM OObeme XKUAKOCTU 1 3aBUCUT OT €€ MIIOTHOCTMW, PErynMpyemMorn CUrnomn Toka B
obmoTKe BO3OYXAEHUS aneKkTpomarHuTa. B kauectBe heppOMarHUTHOM XUAKOCTU MOXHO
MCMOoNb30BaTh BOAHbLIA UMM KEPOCUMHOBEIN KONNMOWAHLIA pacTBop deppomMarHeTuka Fez04

CenekmusHas Koaeynsauyus u ¢brioKyIsyusi NPUMEHSIIOTCA Ans oboraleHns yronbHbIX
wnamoB. OHa OCHOBaHa Ha PasnMyMM KONNOMAHO-XUMNYECKUX CBOUCTB KOMIMOHEHTOB. JTOT
METOA M3BECTEH LaBHO, HO PasBUTUE MOMNy4Yun B NocrnegHue roAbl BCNEACTBUE CUHTE3a U
MPOMBILLIEHHOrO MPOM3BOACTBA PSAa BbICOKOMONEKYNSIPHBIX COSAMHEHWI, NPUHaANexKaLmx
Krnaccy 3awuTHbIX kornnouaos. C MOMOLLbIO 3TMX COEAMHEHWUA CO3[aloTCsl Takve YCHoBus,
YTO MUHUCTBIE YaCTULbl HAXOASTCA BO B3BELUEHHOM COCTOSIHUM, @ YrofbHblE — CeANUMEHTU-
PYIOT (CeneKkTUBHas koarynsums) unv obpasytot dnokyribl, KOTOPbIE 3aTeM YAansioT (Cenek-
TUBHas nokynaums). [1ns cenekTMBHOM Koarynsuum NnepcnekTMBHO NPUMEHEHUE CoveTaHus
pasnuyHbIX MOMMMEPOB TWMa Monuakpunamuza, Ans CenekTMBHOW (noKynsumm yronbHbIX
LLUNaMoB — MONIMMEPOB TUMA NaTEKCoB.

KackaOHo-a0ze3uoHHoe obozauwjeHue obbeauHsieT B cebe 0coBeHHOCTU NeHHON,
MacnsiHOW, BakyyMHOW, NMNEHOYHOM drnoTaumm n MOoXeT ObiTb MCNONbL30BaHO ANA OYMCTKU
CTOYHbIX BOZ yrneoBoratutencHbix habpuk, a Takke ApYrvx MPOMbILLNEHHbIX NPeanpPUATUNA.
OnbITHO-NPOMBILLIEHHbIE UCMbITAHWSA KackagHO-aAre3avoHHoro oborailenus wnavoB o060-
pOTHOWM BoAbl yrneoboratuTensHon habpukn Yepenoseukoro MeTannypru4eckoro kombuHa-
Ta No3BONWUNM NOMYYUTb KOHLEHTPAT 30MbHOCTLIO 3,6 % 1 BnaxHocTeio 3 % — 5 % B BUAe
rpaHyn KpyrnHOCTbo 6—8 MM, 30MbHOCTEL 0TX0A0B cocTasuna 69 % — 70 % [74].

2.3.6 O6e3BoOXnBaHue

B GonbLumMHCTBE CryyaeB noslyyaemble NpofykTbl oboralleHus cogepxar 3HaunTerb-
HOe KONMMYECTBO BOAbLI M HEMPUIroAHbI ANs TPaHCNopTUpoBaHus. [na yaaneHus Boabl (Bnaru)
13 NPOAYKTOB oboralleHns NPUMEHSIOT psa onepauui, HasbiBaeMblx B 06LWem criydae o6es-
BOXMBaHMEM.

Mony4yaemble Ha oboraTuTenbHbIX habprKax NPOMEXYTOYHbIE NMPOAYKTLI, Kak npasu-
10, MPEACTAaBNeHb! XUAKUMW Mynbnami. [prcyTCTBYIOLLYIO B YrMe BHeLHow '@ Bnary noa-
pas3fensitoT Ha rpaBUTaLMOHHYHO, KAMUIMSIPHYHO, MIEHOYHYHO U TMIPOCKOMNYECKYHO:

- c80600Has (spasumauyuUoHHas) yoanseTcs Nnoa AEVCTBUEM CUM TSXKECTU; NMPOAYKTbI
oboralleHns npegcraenatoT cobor cycneHauu,

- KanunnsipHas yLepXWBaeTCs cunamy KanunnspHOro LaBneHus W yaanseTcs ¢ no-
MOLLI5H BHELLHUX CUIT; NMPOAYKThI HA3bIBAOTCA BNAXHbLIMU (MOKPBIMU);

- INIEHOYHASA YAEPXKUBAETCS Ha MOBEPXHOCTU YacTuL, CMNaMn MOMEKYNSPHOro NpuTs-
XKEHMA MEXAY MOSeKynaMu Boabl U YacTuL, MPOAYKTbI Ha3blBakoT BO3LYLUHO-CYXUMM;

'8 BHyTpeHHel Bnaroii HasblBatoT BRary, COAEPXKALLYKCS B KPUCTANMMYECKON peLLeT-
ke MWHepana, B yrne oHa He BCTpeYaeTcs.
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- 2U2POCKONMUYeCcKasi COAEPXUTCH B CyxXUX MPOAYKTax U YAEpPXUBAETCH Ha MOBEPXHO-
CTW YacTuL, aacopOLMOHHBIMY CUMaMU B BUAE MOHOMOTMEKYNSAPHBIX NIEHOK.

B 3aBncmMmoCTr OT xapakTepucTuk Matepuana (rnaeBHbiM 06pasom, HavanbHOW Bna-
HOCTW, rPaHyNIOMETPUYECKOTO U MUHEPANOTMYECKOrO COCTaBOB) NCMONb3YOT PasnmyHbie Me-
ToAbl 06e3BOXMBaHWA. [INA CpaBHUTENBHO KPYMHBLIX YacTUL, — ApEeHUpoBaHUE, LEHTPUDYM-
poBaHWe; ANa MENKWX Yactuuy — crylieHve n ounstpaumio (dbunstposaHue). Yacro Heob-
XOANMOW KOHEYHOWN BITEKHOCTW TPYAHO AOCTMYL 38 OfHY CTaAuto, NO3TOMY Ha MpakTuke Ans
HEKOTOPbIX NMPOAYKTOB 0BoraweHns Ucnomnb3yloT onepaunm 06e3BOXNBaAHUS Pa3HbIMK Cro-
cobamu B Heckonbko cTagui. MocneaHen onepaumen 06e3BOXMBaHNA ABNSETCA CyLUKa.

JperuposaHue — Hanbonee npocTon cnocob yaaneHna snarv, NPUMEHSEMbIA B OC-
HOBHOM K KPYMHO- 1 CPeAHEe3epHUCTbIM NpoAyKTam (koHeyHas BnaxHocTb 5 % — 10 %).
JpeHnpoBaHue 3aknio4aeTcs B €CTECTBEHHOW UNLTPaLMM XUAKOCTU Yepes Cnovu maTtepua-
na v NnopucTylo NMeperopoaky NoA AeVCTBUEeM cun TskecTu [65]. lpeHpoBaHne ocyLlecTs-
naetca epoxomamu (ANSA KPYMHOTO KOHUEHTpaTa) M anesatopamun (B TOM yncne bazep-
anesamopamu u 6azep-cbopHuKamu) (ANA MENKOro koHUeHTpara) [76].

LlenmpucbyeuposaHue — pasgeneHve HeOAHOPOAHbLIX CYCMEH3UA C OTHOCUTENBLHO
KPYMHbIMM YacTuLamm npy noMoLLm LieHTpobexHbix cun. LieHTpudyrmpoBaHme ocyluecTens-
eTCs PasnuyHeIMN BUAaMU yeHmpugyz (PUnbTpyroLwmMKN, OTCAKUBAOLLIMMK, KOMGUHUPO-
BaHHbIMK). [locne LueHTpudyrnposaHMa Nony4aroT NPOoAYKTbI ¢ coagepxaHnem enark 10 % —
15 %.

CeyuwjeHue — noBbILLEHNE KOHLUEHTpauun TBepaon ¢asbl B CryLLEHHOM NpoAykTe no
CPaBHEHWIO C MCXOAHOW Nynbnon unu cycneHsnen. CryuwjeHne OCyllecTBnAeTCs noj Aen-
CTBMEM CUINbI TSHKECTU UMK LUEHTPOBEXHON cunbl [65]. Mocne crylueHns nonyyaroT NpoayKTbl
¢ cogepxaHunem Bnaru 40 % — 60 %. CryweHre NpoaykToB NpOU3BOAAT B OAHO- U MHOMO-
APYCHBIX LMNMHAPUYECKUX (paguanbHbix) cryctutensx anametpom 2,5-30 m, eudpocena-
pamopax (HebonblumMe CryCTMTenu C LEHTparibHbIM MPMBOAOM AN CTYLLEHUA Nyfbn, cogep-
Xawmx OeicTpoocenatowlyto Teepaylo dasy), 2uOpPOYUKTIOHax (eCnN  NPU  CryLLUEHWN
He TpebyeTca nonyyeHuss 4McToro cnvea). Takke MOryT NPUMEHSTBCA OMCMOUHUKU-
2ulpoknaccughuKamopsi.

Qunbmpayusi — paspeneHue CyCreH3Ml C OTHOCUTENbHO MENKMMKM YacTuuamm B
cneymanbHbIX annaparax (punetpax), cHabXeHHbIX NMOpUCTbIMU PUNBTPOBaNbHBIMU Nepe-
ropogkamMu, KoTopble MPOMYyCKalT XUAKOCTb, HO 3ajepXuBaloT TBepayto dasy. Mocne cry-
LeHNs nonyyaroT npoayktel ¢ copgepxaHvem Bnarm 10 % — 15 %. dunbTpoBaHue ocy-
WecTBNAT Ha GapabaHHbIX, AUCKOBbLIX, KapyCernbHbIX, KAMEPHbLIX WU NEHTOYHbIX 8aKyyM-
¢unbmpax (ANa wnamMoB KpynHOCcTbo 0,5-3 MM), a Takke Ha ¢hubmp-npeccax (ANA wna-
MOB KPYNHOCTbIO MeHee 0,5 mm). CrylieHne n ounsTpoBaHWe MOXHO MHTEHCMULIMPOBATL
06palboTKOM >XXMAKMX NySbMN C NOMOLLLIO rIoKyNAHTOB (Monnakpunamuga u T. 4.).

Cyuwky (Tepmuyeckoe 06e3BOXMBAHME) NPOAYKTOB 00OralweHns OCyLLECTBSOT cre-
ayrowmm obpasom:

- PNOTOKOHLEHTPAT — B NPAMOTOMHBIX 6apabaHHbiX Cywuskax ¢ LEenHbIMM Hacaaka-
MU;

- 0TX0AbI hroTaumMm — B NPOTUBOTOYHBLIX UK NPSMOTOYHBIX BapabaHHbIX Cylumnnkax ¢
LieNHbIMU Hacagkamu;

- MENKUA KOHLIEHTPAT M ero cMecb C (OrIOTOKOHLEHTPATOM U WwnamoMm — B GapabaH-
HbIX CyLIMMKax ¢ KOMOVMHMPOBaHHBLIMU Hacafkamu, B CYLUMIKaX KUMALWEro cnosi, B mpy6ax-
CywurKax n MHeeMOCOIMTI08bIX CyWUsIKax,;
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- aHTpaLmTbl — B CyLUUIIKaX KUMALLEro Cnos, B MHEBMOCOMIOBBIX CylIMnKax, B Tpybax-
cylmrkax.

Lns obessoxuearusi npodykmos omcadku NPUMEHSIIOT epoxombl (UHEPUUOHHbIE U
KOHUYECKME), aresamops! (B TOM uicne Garep-anesatopsbl) u yeHmpugbyeu. FpoxoTbl u ane-
BaToOpbl NpeAHa3HayeHbl Ans NepBMYHOrO 00E3BOXMBAHWUS KOHLEHTpara, npoMnpoaykra u
nopoabl. [PoXoThl MOMYT Takke UCMONb30BaTLCA A5 BTOPUYHOTO 06€3BOXMBaHVS NPOMMNPO-
LyKTa LumpokoknaccuduumpoBaHHoi oTtcagkn. LeHtpudpyrn  ocywiecTeBnaoT BTOpUYHOE
o6e3BoXMBaHME NMPOMMPOAYKTa M MENKOro KoHueHTpaTta. [ns npeasaputensHoro cbpoca
BoAbl Nnepes 06e3BOXUBAIOLMMW annapaTtamn YCTaHaBNMBaKTCH wenesudHbie Hermnoo8uX-
Hble cuma [76].

Lns obessoxusaHus npodyKmos obozauwieHus 8 msxesnbix cpedax NPUMEHSAIT 2po-
xomebl. Kpome Toro, B npoLecce pereHepauum CycneH3nsa nogBepraeTca cayweHuo [77].

[ns obessoxusaHuss ¢hIOMOKOHUEHmMpPama NPYHUMAIOTCH, Kak npaBuno, OUCKoebie
sakyym-cbunbmpsi. Mynbna B Bakyym-puneTp nogaercs ¢ naboitkom B 10 %. Mpu HanopHon
nogaye nOTOKOHLEHTpaTa Ha UNbTPaUMIO MPEAYCMAaTPMBAOTCA MEPONPUATAA MO NEHO-
raweHuto. Hambonee TpyaHOUNBTPYEMblE DNOTOKOHLEHTpaTbl 06E3BOXUBAIOTCA C UC-
nonbL30BaHMEM (PrOKYMNsSHTOB, ANA 4Yero npeAycMaTpuBaroT KOMMNEKTOBaHWe BaKyyM-
pu1nbTPOB 3arpy304HbIMK ycTponcTBamn. O6e3BoxmBaHne ProOTOKOHLEHTPAaTa TaloKke MOXET
Npon3BOAUTLCH B YeHmpughyaax C Nocrneayroum CryleHnemM KOoHLeHTpaTa B caycmume-
ne [74].

Ons obe3BoxnBaHus Hauvbonee BbICOKOAMCNEPCHbIX B3BECEN KPYMHOCTBIO MeHee
0,5 MM npumeHsitoTes hunbTp-npecces [26].

B pesynbTarte copTUpPOBKM Yrns (HANpUMep, rpoxo4veHust) obpasyroTes WwnaMosble BO-
Abl. 9TV WwnamoBble BOAbI MOABeprawTcs obecwnamnusaruo. Ana obecunamnmMeaHvs
NMPUMEHSIIOTCS KNnaccuuKaTophbl, a Takke BCrOMoraTernbHble YCTPOWUCTBa (IPOXOThI, JyroBbie
cuTa, 3arpy3odHble ycTponctBa, Garep-symndbl). dddpekTnBHOCTL 0bBeclunamnmeaHvsa B
knaccmdumkaropax cocraensieT 70 % — 90 % [77].

Mpw NpoeKTUPOBaHNM BOAHO-LLNAMOBOro X03AUCTBa CneayeT npeaycMaTpuearh:

- 3aMKHYTbIA LMK BOLHO-LLNAMOBOro X03AMCTBa B Npeaenax npomnnowankv dpabpu-
Ku;

- NCKNoYeHne cbpoca 3arpsasHeHHbIX BOA 3a npeaenb! 06bekToB habpuku.

Bo Bcex BOAHO-LINAMOBLIX CxeMax CreayeT npegycmarpueatb nogady vyactv nynbnbl
(cnuBa rMapOoLIMKNOHOB KOHTPOMSA KPYMHOCTM) Ha dnoTaumio, Yactu — B 060poT (Ha MOKpYHo
knaccudukaumio). PasmelleHne COOPYXEHUA W YCTPOWCTB BOAHO-LLMAMOBOrO XO3AWMCTBa
LLOMKHO, KaK npasuno, obecneyvBaTe CaMOTEYHbIA TPaHCMOPT 3arpsisHEHHbIX BO4 W Gonee
MNOTHbLIX NyIbM.

2.3.7 BpukeTtupoBaHue yrns

Monyyaemble B pesynbTate oborawjeHnst yrorbHble KOHLEHTPaThl 3a4acTylo npeg-
CTaBnsitoT coBOM COBOKYMHOCTb MENMKOAMCNEPCHBIX YacTuL, KOTOpble YacTo ObiBaloT Henpu-
rogHbIMU AN TPaHCMOPTUPOBKU U NMPSAIMOrO UCMorb3oBaHus. MoaToMy ans MX NpUMEHeHWs
OCYLLIECTBIAOT OMnepaumio oKyckoBaHUs. [poLece okyckoBaHUA MENKO3EPHUCTLIX MaTepua-
NIOB 3a CYET MPECCOBaHUS NO4 LaBNEHWEM B CTaHAapTHbIE KyCKM HasbiBaloT BpukeTmpoBa-
H1em. BpukeTupoBaHue yrns MOXeT OCYLLECTBASTLCA ¢ AoDaBNeHNeM CBS3YHOLLMX BELLECTB
unm 6e3 Hux [35].
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U3 Bypbix yrnen GpukeTMpoBaHUO NogBepraloT Mornofble, Tak kak OHW obnaaaroT Bbl-
COKOW BRNaXXHOCTbIO M HU3KOW MEXaHUYEeCKON MPOYHOCTLIO, YTO NMpMBOAUT Kk 0BpasosaHuio
DOnbLUOro KONMMYECTBA MENOYU MPU MX NMEPEBO3KE U XPAHEHUM, a B JarbHENLLEM K 3HAYU-
TeNbHbIM MOTEPSAM MNPV CKUraHUN B TOMKax (NMpoBanbl Yepes KONMOCHWUKA U YHOC C [bIMOBLIMU
rasamu). Monogble 6ypbie yrnv 6pukeTnpytoT 6e3 CBA3YIOLMX Marepyanos (Tak Kak OHU CO-
Aepxar 3HauuTenbHoe konuyectso butymoB — Ao 20 %) Ha npeccax npu aasnexHun 100—
120 MNa.

MpyHUMNManbHasi TEXHONOrMYeckasi CxemMa NpPOWU3BOACTBA JHepreTuyecknx 6bypo-
YronbHbIX GPMKETOB BKIOYAET CrieaytoLme onepauum:

- apobneHne paaoBoro yris (C KOHTPOMbHBLIM MPOXOYEHNEM) A0 KPYNHOCTU 6 MM;

- cywwika o BnaxHoctn 15 % — 20 %;

- oxnaxzaenue ao 40 °C — 50 °C;

- NpeccoBaHue;

- oxnaxzaeHne OpUKETOB;

- CKINaaupoBaHue roToBOM NPOAYKLMNA.

Cxema nony4eHuss TEXHOMNOTMYECKMX OPUKETOB (ANS MNONYKOKCOBaHUA U KOKCOBaHWS)
BKIIOMAET [OMONHUTENBHYIO OMEpPaLmio M3MENbYEeHUA UCXOAHOrO martepuana A0 KpynHO-
cTM 1 MM (NOCHE CYLLKM).

KaMeHHbIA yronbk 1 aHTpauuT XapakTepuayloTCsi MEHEE MNOTHOW CTPYKTYPOW, MEHb-
LWEN NnacTUYHOCTLIO M MEHbLLUM cogepkaHueM ButymoB (<3 %). Moatomy menoyb KameH-
HbIx yrnen (mapok [, T), aHTpauuTOB, KOKCOBOW LUMXThLI C MOBLIWEHHBIM COAEPXXaHNEM cna-
Bocnekarowmxcsa yrnen Gpuketupyetca npy gaesneHun 20-80 MlMa ¢ pasnuuHbIMKU CBA3YIO-
wmmn Bewlectesamu (nek, HedpTebntymbl) unn 6e3 HUX, HO NpU NPeABaPUTENBLHOM Harpese
L0 TeMnepaTypbl nnactuyeckoro coctosHus (400 °C — 500 °C). MNpn 3ToM 30MLHOCTL yrnewn
He pormkHa npesbiwatb 25 %.

MpvHUMNanbHas cxeMa GpUKeTUPOBAHNS KAMEHHOYTOSbHBIX U aHTPaUUTHbIX Bpuke-
TOB BKITHOYAET CrieaytoLLmMe onepaumu:

- CyLLKa psSiA0BOro YIS,

- ApobneHve A0 KpynHOCTU 3 MM (C NpeaBapuTerbHLIM FPOXOYEHUEM);

- cMeLumBaHue ¢ nogorpetsim Ao 120 °C — 180 °C cBAsyroWMM BELLECTBOM (NPU 3TOM
BCS LUMXTa HarpeBaeTcs o TemnepaTypsbl 75 °C — 80 °C);

- NPeccoBaHuE;

- OXnaxxaeHue GpUKeTOB;

- cknagupoBaHme [33].

2.3.8 CknagupoBaHue yrna u oTxogos Npou3BoAcTBa

[aHHble BONpockl pacCMOTPEHbI B COOTBETCTBYIOLMX MYHKTAX HACTOSALLEro CrpaBoy-
Huka HOT npu onucaHnm gobblum yrns OTKPbITbIM criocotom (cm. 2.2.4, 2.2.7.3.).

2.3.9 KoHTponb KavecTBa yrnsa

JaHHbIN BONPOC paccMOTPEH B COOTBETCTBYHLLEM NYHKTE HACTOSLLEro CrpaBoYHUKa
HAT npwn paccmoTpeHun fobbium yrns noa3eMHbIM cnocobom (cm. 2.1.5).
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2.3.10 MpupoaooxpaHHble TEXHONOrUKU (HanpasreHue Ha orpaHuyYeHue
BO3AEMCTBUS Ha OKPYXalolyto cpeay)

2.3.10.1 MpepoTepalLeHne 3arpsisHeHUs1 atTmocdepHoOro Bo3ayxa

lbineynasnusaHue — STO MPOLECC OYUCTKM ra3oB OT B3BELUEHHBIX B HUX MeNKojuc-
NepCHbIX TBEPAbIX YacTuL Nbinn. SPPEKTUBHOCTE MblNeynaBnMBaHNA OnNpeaenseTcs OTHO-
LLEHMEM MacChl YacTuL, MbINK YNOBNEHHbIX (OCaXAEHHbIX) B MbINEYNoBUTENE K Macce Yactuy,
MbINn Ha ero Bxoae.

MbineynaesnveaHne HeOOXOAUMO LNA MPEfOTBPALLEHUS 3arpss3HEHUS OKPYKatoLLen
cpelbl U cOBNOAEHNS CaHUTAPHO-TUTMEHUYECKNX HOPMAaTUBOB B NMPOU3BOACTBEHHbLIX NOMe-
WeHunsix yrneoboratutenbHbix dabpuk. Mbine 06pasyeTcs NpakTYEckn Ha KaknoMm sTtane
oboralleHus yris: B NpoLecce CyLUKW, Npu APOBneHnn, CyXxoM U3MEenNbYeHUn, CyXon MarHuT-
HOW cenapauum, Npy neperpyake NpoayKToB U T. 4.

Kak npaBuno, npu oboraweHun yris MecTa nbineobpasoBaHns U3onupyroT 1 Nnpume-
HSIOT OTCOC 3arblfIEHHOrO BO3AyXa C MOCMNeAyoLWen ero o4McTkon. [Ans 3Ton uenu npume-
HSIIOTCS pasnunyHbIe TWMbl MbINEyNaBNMBAOLLMX annapaTtos. Tun UCMoNb3yeMbIX anmnapaTtos
0ByCroBneH KOMMYECTBOM O4YMLLAEMOrO rasa, HeoOXOAMMbBIM Ka4eCTBOM OYUCTKM, Hadanb-
HOW KOHLIEHTPaLMEN MNbinw B rase, NepCrnekTMBON yTUIM3aummn neinv 1 apyrumu gakropamm.
MbineynaenvBatowne annapaTel Yale BCero ycTaHasnuBarloT MocnefoBaTensHO No Asa U
Gonee. B nepsom annaparte (nepeas CTagus) OTAENSIETCS OCHOBHaA macca nbinu, 6onee
KpynHbIE MO COCTaBy YacTuLpl, BO BTOPOM (BTOpas CTaausl) — MeHee KpynHble YacTuubl, 1
B NnocrnefHeM NPOM3BOAUTCH OYMCTKa OT TOHYawmx vactuu, Mo cnocoby oTtaeneHvs B3se-
LWEHHbIX YacTuL, OT MOTOKa rasa Mbineynosuteny obbIMHO NoApasaensaloT Ha annaparbl Me-
XaHNYECKON (CyXOM 1 MOKPOW) U 3NEKTPUYECcKOn o4ncTki. Cyxom MeToa NpUMEHSETCH valle
BCEro B NepBOWA CTaAuM, MOKPLIA U SMEKTPUYECKUA — Ha MNOCNEAHUX CTaaUsX.

Cpeau nbineynoBUTENen, OCHOBaHHbIX Ha CYXOM METOAE OYMCTKM OT B3BELLEHHbIX Ya-
CTUY Nbinn, HambonbLuee pacnpocTpaHeHne Ha yrneoboratutenbHbix dabpukax nonyuunm
BaTapeiiHble umknoHsl (Hanpumep, MNBL, v NBLIN) u nbinekoHUeHTpaTophbl, KOTOPbIE TEXHOMO-
rM4eckn MoryT BbITkb BbiMoMNHeHsb! Kak ¢ HkHUM (MKH), Tak n ¢ BepxHum (MKB) noaBogom ra-
3a. lMbinekoHUeHTpaTopbl 1 6aTaperiHble LMKMOHLI MPUMEHSOT Ha CYLUMMbHBLIX YCTAHOBKaXx, B
CUCTEMAaX MPOMBILLMEHHON BEHTUISLMU U acnmpauuu Ans npeaBapuTensHON OUYMCTKU BO3-
Ayxa OT B3BELUEHHbIX YacTuLl.

OkoHuaTenbHas O4MCTKA 3arblNIEHHbIX FrA30B OCYLLECTBNSAETCA MOKPbLIM CrocoBom an-
napatamu MOKpon rasooumctku (Hanpumep, MIPT). Ux addekTnBHoCcTb gocturaet 97 %.
Mokpble NbiNeynoBUTENM NPOCTbI B U3rOTOBMEHWN, HAAEXHbI B paboTe 1 fOCTaToqHO S¢-
hekTmBHBI. K HegocTaTtkaM MOXHO OTHECTUM OTHOCUTENBHO BbICOKME 3HEPro3aTparkl n Heob-
XOAMMOCTb UHTEerpauum B BOLHO-LUNIAMOBOE XO3AUCTBO yrneoboratutensHon dabpukm ans
OYUCTKN OBOPOTHOM BOAbI.

[MpenmyLlecTBa aNeKTPUYECKMX PUNBLTPOB: BbICOKas CTeneHb o4mcTkn (4o 99 %), oT-
HOCUTENbHO HEBOMBLLOW Pacxo SMEKTPOSHEPrN, BO3MOXHOCTE paboThl NMPU BbICOKUX TEM-
nepatypax u B XMMUYECKN arpeccuBHbIX cpefax. K HepocTatkam anekTpu4ecKkmx nbineyno-
BUTENEN MOXHO OTHECTM BbICOKYO CTOMMOCTb, H0MbLUME pasMepbl, B3pPbIBHYH ONacHOCTb
npv ynaenvMBaHWM B3PbIBYATON MbINW, 3HAYUTENBHOE BbIAENEHNE OKCMAOB a30Ta U O30H3,
CHWXeHne 3 PEKTUBHOCTYN YNABNMBAHUS NbINW C MarnbIM 3NEKTPUYECKMM COMPOTUBMEHNEM.
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Bonee nogpobHas nHbopmMaums o neineynasnnBaHnM NpeacTaBneHa B nyHkTe 2.2.7.1
HacTosLero cnpasoyvHuka. HAT

2.3.10.2 OuncTka 060POTHbLIX U CTOYHbIX BOA,
2.3.10.2.1 Ounctka 060pOTHbLIX BOA,

Ha yrneoboratutensHbix dabpukax, roe npuMeHsieTcs oboralleHne B BOAHOW CPeae,
BCerja MMeeT MEcCTO LunamoobpasoBaHue, TO eCTb HacbIeHNe TEXHUYECKOW BOAbI Yromb-
HbIMW YacTuLaMU KPYNMHOCTbIO MeHee 1 MM 3a CYET MX MPUCYTCTBUA B PALOBOM Yrne u fo-
MONMHWUTENBHOIO BTOPUYHOTO M3MENBYEHMSA Npun npoLeccax oboraweHns. Ha npaktvike B psaae
cny4yaes B pesynbTaTe M3HOca cuUT cbpoca 1 APpYrMx NpOoCenBatoLLMX NOBEPXHOCTEN, CMbIBa
npockInent yrns 1 NpoaykTos oboralleHns Npu MHUMAEHTaxX B LUNamMoBble BOALI MONafaroT u
Bonee kpynHble 3epHa (KPYNHO3EPHWCTLIN Wwnam). [Ans adpdektnBHon paboTbl 0TCaA0YHbIX
MallVMH 1 OPYrUX annapaToB KpanHe BakHO, YToObl B 0COPOTHOWM (TEXHOMOIMYECKON) BOAE
cofepxaHve TBepAbIX YacTuy BbINo MUHUManbHbIM, B MPOTMBHOM criyyae ofopoTHas Boga
OyneT sSBnSTbCA B ONpPefeneHHON CTEneHW BA3KOW CPefoWn, YTO oTpuuaTtensHO BMAUSET Ha
BCE pasfenuTerbHble npouecckl. MNpoluecch! CrylleHns WnamMoB 1 OCBETNEHWS BOAbI B3au-
MOCBsi3aHbl Mexay cobol 1 OgHOBPEMEHHO MPOTEKAT B OAHOM W TOM Xe annapare. 3w
annaparbl Mo NPUHLUUNY AEUCTBUS AENATCA Ha OTCTOMHLIE, TAe OCaKAEHUE YacTuL, NPOUCXO-
OVT Nofa AEUCTBUEM CWMbl TSHKECTU (OTCTOMHWKK, CTYCTUTENW U T. A.), N LeHTPOoGexHbIe —
C UCMOIb30BaHNEM LEeUCTBUSA LIEHTPOBEXHbIX Cun (TMAPOLWKIIOHBI, OCaauTenbHbIe LEHTPU-
dyrn). MNpouece rpaBUTaumMoHHOrO CryLLEHMs LUNaMoB 3aKTio4aeTCa B UX OCaXKAEHUN B XUA-
KOCTM M YNINOTHEHUN B oceBlUeM ocafke. B pesynbtate obpasyercs OCBETNEHHbLIA CroN w
ocagok Teepgoro. ns nHTeHcudmkaumm npouecca B nuTaHuwe annapara obbiuHO fobasnsior
cneuunanbHble peareHTbi — (NOKYNAHTLI, NOA AENCTBUEM KOTOPbIX BO3pacTaeT CKOPOCTb
ocaxpeHns. Onsa CryleHus KpyrnHO3EPHUCTBIX LUaMOB U OCBETNEHUA OOOpOTHOM BOAbI
HambonbLuee pacnpocTpaHeHUe MonyYnnu rMaPOLMKIIOHBI, NPUHLMM AEACTBUS KOTOPbIX OC-
HOBaH Ha WUCMOSb30BaHUN LIEHTPOBEKHOW CUMbl, MOBbILIAIOLEN CKOPOCTb OCaXAEHWS Ya-
ctuy [72].

2.3.10.2.2 OuncTKa CTOUYHbIX BOA,

BonblmMHCTBO oboratutenbHbIx pabpuk B HACTOAWMA MOMEHT MPUMEHSIOT TEXHOMO-
M0 3aMblkaHUsi BOAHO-LUMAMOBBLIX CXEM. 3TO MO3BONSET He cOpacbiBaTb CMECh BOAbI U
YrofibHOro LWriaMa B MpyAbl-OTCTOWHMKM, @ C UCMONb30BaHWeM (DUnbTP-NPeccoB 3anyckaTb
BO4Y B MOBTOPHbIA Lmkn. MoTpebHocTu oboratutensHon dabpukv B BOAE NPUMEPHO AO
50 M® Ha TOHHY BbiMNyLLEHHOM MpoayKLM. Mpu 3TOM TpeBOoBaHUA K KayecTBYy TEXHUYECKOM
BOAbI, UCMONb3yeMor Ha oboratutenbHbiX ¢abpukax, 3Ha4MTENBHO Marye TpeboBaHun Ha
cbpoc B BogHble 06bekThl. COOTBETCTBEHHO, BOAA, KOTOpas obpasyetcs nocne unbTp-
npeccog, 6e3 gononHuTensHol 06paboTkn 3anyckaeTcss NOBTOPHO B 060pOT.

B cnyyae oTCyTCTBUS TEXHOOMNU 3aMblKaHWUSA BOLHO-LUNIAMOBBIX BOZ, HA NpeanpusiTum
04MCTKA CTOYHbIX MPOU3BOACTBEHHBIX BOJ, (DOPMUPYIOLLMXCS B npouecce oboraleHus yrns,
OCYLLECTBSAETCH C NMOMOLLBIO TEX XKE TEXHOMNOTUI, YTO U OYNCTKA CTOYHbIX BOA, (hOPMUPYHO-
Wwmxca B npouecce Aobbim yrns (M. 2.1.8.2). Mpy 3TOM OYUCTHbIE COOPYKEHUSI OObIMHO
NPOEKTUPYIOTCA MO CXeme, Mpearonaratollet MexaHUYeckylo M B1onormyeckyro OYUCTKY
CTOYHbIX Boj. B 0cobbix criyyasx MoxeT ObiTb OpraHnsoBaHa (hrnsuKO-XMMUYECKast OYMCTKa
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CTOYHbIX BOA. TOHKas O4MCTKa CTOYHbIX BOA, NPaKTUYECKM HE MPUMEHSAETCA Ha OMUCTHBIX CO-
opyxeHusix oboratuTensHbIX abpuk.

2.3.10.3 O6paueHue ¢ oTxoaamMmm NpousBoACcTBa
2.3.10.3.1 YTunusauma xBocToB oboraueHus

B pesynbTaTe oboralleHus yrns (hopMUPYIOTCS TPY NPOAYKTA: YroNbHBLIA KOHLEHTpAT,
NPOMMPOAYKT M XBOCTbI. YrOMNbHbLIA KOHLEHTPAT U MPOMIMPOAYKT SBMSAOTCS TOBapHOW Mpo-
LyKUMeWn, KoTopasi OTIPY>KaeTCsH 3HEPreTUYECKUM U METanypruieckum npeanpusaTuam. Xseo-
CTbl NpeAcTaBnsoT cobor OTXOAbI, B KOTOPbIX COAEPXaHWe MONe3HOro KOMMoHeHTa (yrns)
HWXE, YEM B UCXOAHOM CbIpbe, NOCTyMNaroLeM Ha oboratutensHyto pabpuky.

XBOCTbI 0GoraLLeHUss MOryT NnpeAcTaBnsATs COBON CyXyto COBOKYMNMHOCTb FOPHbIX MOpPOoZ
(Hanpumep, nocne NPUMEHEHUS CyXuX rpPaBUTaLMOHHbIX crnocoboB oboralleHus), HO Jalle
OHN POPMUPYIOTCH B BUAE MyfbMbl (HAanpumep, nocrne npumeHeHusa dnotauun). MNynsna
(rvapocmeck) npeacraBnaeT cobor CMech TBEepAbIX YacTuL, ANaMETPOM OT AONEN MUKPOHA
40 3 MM V1 XXMAKOCTU, B KOTOPOM OHY B3BeLLEHbI. 10 KpYNHOCTW YacTuL, pasnuyaloT HECKOIb-
KO BWAOB Mynbnbl: rpybOble CyCNeH3UW, TOHKME CYCMEeH3uW, wnambl (Unbl), KONnouaHble pac-
TBOPbI.

Cyxve xBocTbl oboraljeHus pasmellalT B oTBanax nofobHO nycTbiM Nopogam
(cm. 2.2.7.3), a nynbna TpebyeT cneumnansHoro obeasoxuBaHus. Cyxme XBOCTbl MOryT GbiTb
NCMONb30BaHbl HEMOCPEACTBEHHO Ha NPEANPUATUSIX YrONbHOW MPOMBILLNIEHHOCTY (ANA nog-
CbIMKW IPYHTA, ANsl CTPOUTENLCTBA faMb XBOCTOXpPaHUNMLLY) UNnU NPOAaHbI B KAYeCTBE CTPOU-
TENbHOrO ChIpbSi.

ObesBoxunBaHWe nynbnbl. Ans cokpalleHns o6beMOoB pa3MeLLaeMoi nynbhbl MOXET
NpUMeHsTbCs 06e3BoxmBaHKe. [Ina 06e3BOXMBaHNA MOTYT NPUMEHSATLCS CrieayroLme cpef-
cTBa:

- pamMHbie puUnNbTP-Npecchl;

- 0Cafi04Hble LEEHTPUMYr 1 MaPOLMKIOHSI;

- XBOCTOXpaHunua (rugpooteans!).

OcapouHble LeHTpudyrm obecneunsalor 6onee BbICOKOE cofepxaHue Boabl B 06es-
BOXXEHHOW Nynbne, YeM paMHble unbTp-npeccsl.

BoamoxHo koMbrHMpoBaHWe cpeacTB Ana obessoxusaHus nynbnbl. CylecTByoT Tpu
BapuwaHTa pasmMeLleHns nynbnbl [69]:

1) npsimoi cBpOC NynbMbl B XBOCTOXPaHUNMLLA;

2) npepeapuTenbHoe 06e3BOXMBaHWE Nynbfbl B MMAPOLIMKIIOHAX C MOCMEAYHWmUM
pasMeLLeHNeEM B XBOCTOXpaHUnULe. 3TO NO3BONSAET MOBLICUTL CoAepXaHUe TBEepAON KOM-
NMOHEeHTbI Nynbhbl 40 50 % — 70 % [64], 4To obecneunBaeT MoOBbILLEHUE €MKOCTU XBOCTO-
XPaHUI1LLA NPy CoOXpaHeHun obbema CTpouTenbHbIX paborT;

3) o6e3eoxuBaHWE Mynbhbl B uUnbTp-npeccax. AT0 MO3BONSAET CHU3UTb BNAXHOCTb
otxozoB A0 10 % — 15 %. Takum 06pa3om, OTXoAbl NPUHUMAIOT BUA 00e3BOXEHHOro Lina-
Ma, KOTOPbIA MOXET pasmeLLaTbCsa B OTBanax.

MepBbii BapnaHT xapakTepusyeTcs HU3KMMU UHBECTULMOHHBIMW U ONepaunOHHbIMK
nspepxkamm, Ho TpebyeT NpoBeAeHNA 3HaUMTENbHBIX PaboT MO pekynbTUBaLMK XBOCTOXpa-
HUNUWa. Bropow BapuaHT OTNNYaeTCA OTHOCUTENBHO BbICOKMMU UHBECTULMOHHBIMU U One-
PaLMOHHBIMU M3AEPXKKaMmK, Npyu 3ToM TpebyeTca npoBeaeHne 3HaunTenNbHbIX paboT no pe-
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KynbTUBALMA XBOCTOXpaHuUnmwa. TpeTuin BapuaHT XapakTepuayeTCs BbICOKUMWU MHBECTULU-
OHHbLIMW 1 OMepaLMOHHLIMN U3AEPXKKaMMK, NMPU 3TOM NPaKTUYECKn He TpebyeTcs npoBeaeHue
paboT no pekynbTMBaLuu.

2.3.10.3.2 XBocTOXpaHunuua (rugpooTBarnbl)

O6wasn nHdopmaums

XBocTOXpaHunuLe npeacTaBnseT cobor rMAPOTEXHUYECKOE COOpYKeHMe. XBOCTO-
XpaHunvLia pacrnonararoTes B rpaHuLax 3eMenb, ManonpurogHeiX A8 CelbCKOXO3ANCTBEH-
HbIX Lienen: Ha 3abonoYeHHbIX yyacTkax, B Bankax, oBparax, BblpaboTaHHbIX NPOCTpaHCTBax
KapbepoB. B 3aBUCUMOCTM OT penbeda 0CHOBaHWA pas3nnyaroT XxBoctoxpaHunuwa [37]:

- KOTNOBEHHBIE U KOTNOBMHHBIE, PACMONOXEHHbIE COOTBETCTBEHHO B BbIpaboTaHHbIX
MPOCTPaHCTBax KapbepOB M B ECTECTBEHHbIX MOHWXEHWSAX (He TPebyloT CTpouTEenbCTBa
Aamb);

- OBpaXHbIe N BanoyHble (TPebytoT CTPOUTENLCTBA OLHOW HACBINHON UMM HAMbIBHOM
AaMBbl (MNOTWHbI), NeperopaxmearoLLen opar nnu 6anky);

- KOCOropHbIe (TpebyroT cTponTenscTBa famb ¢ ABYX NN TPEX CTOPOH);

- PaBHVHHbIE, PACMONOXEHHbIE HA POBHOM MECTHOCTW UNU € HEBOMBLUMM YKITOHOM,
B novime pekun (TpebytoT cTpoutenscTea 4amb C YeTbIPex Uin Tpex CTOPOH).

B 3aBMCMMOCTM OT cocTaBa CknagupyemMomn nopoabl U cnocobos obBanoBaHWsA XBO-
CTOXpaHUnMLLa NogpasfensoT Ha TpY TUna:

- B XBOCTOXpaHWnva MepBOoro Tuna nojarTcs MblNeBaTo-rMUHUCTLIE NOpPOoAbl,
a jamba o6BanoBaHMa BO3BOAWTCH U3 NMPUBO3HOMO rPyHTA Ha BCIO BLICOTY;,

- B XBOCTOXPaHWMULLA BTOPOrO TUMA HaMbIBAKOT MECYAHBIE MU NECYAHO-TIIMHUCTbIE
nopozael, Npy 9ToM Aambbl 06BanoBaHWs COOPYXaroT U3 HAMBLITOTO rPYHTE;

- XBOCTOXpaHUrnuvLLa TPeTbLEro Tuna OTNUYaeT CKNagupoBaHWE Mopoj, CoAepKalmx
necyaHble M GonblUel YacTbio MbINEBATO-TNIMHUCTLIE YacTulbl, AamMbbl obBanoBaHUs Mo-
APYCHO OTCHINAIOT 13 MPUBO3HOTO FPYHTA.

MpuemHaa cnocobHOCTL XBOCTOXpaHUNMLY, MoXeT gocturate 100 MnH M°, BbicoTa —
50 m 1 Gonee.

NaM6bi

Ona dopMUpoBaHUS XBOCTOXpPaHUNULL, (32 UCKITKOYEHWEM KOTIOBAHHBLIX U KOTMOBWUH-
HbIX) HEoOXOAMMO cO3fjaHue orpaxparmx Aamb, BHYTPUM KOTOPbIX obpasyeTcsa npya-
OTCTOWHWUK.

Mpwn cTpouTensCTBE NEPBON OYEPEAN XBOCTOXpaHUNMLLA CTPOST AaMOby nepBUYHOrO
ob6sanoBaHns (nepsuyHyto aamby). MNpu Bo3BeAEHMM BTOPOW M MOCNeAyWmUX ovepenen
XBOCTOXpaHuUnuLLa (noBepx NepBon) yCTaHaBNMBAOT Aamby BTOPUYHOro obeanosaHus (BTO-
puyHyto gamby).

Mpwn cTpouTensCTBE OrpaxaaroLmx AamMb MakCUMarnbHO MCMOnNb3YyT MECTHbIE CTPOU-
TenbHble MaTepuansl (BKMOYas BCKPbILWHbIE NOPOAbl U TBEPAbIE 0Tx04bl oborawenuns). Ka-
pbepbl AN A00bIMM CTPOUTENBHLIX MaTepManoB ANs cTpouTenscTea gamb uenecoobpasHo
pa3smellaTb B Yalle NPOeKTUPYEMOro XBOCTOXpaHUIMLLIA U BNOCMEACTBUN UCMONb30BaThb MX.

Hambbl MOryT BO3BOAWUTLCS C MPUMEHEHMEM MEXAHWYECKOTO YNNOTHEHUS rPyHTa Mnn
6e3 TakoBOro, ¢ OTCLINKON HACyx0 MU B BOAY, HAMbIBHLIM M B3pbIBHBIM CNIOCOOOM.

OcHogHble TpeboBaHUA K orpaxgatoum gambam cBOJATCA K 0GeCneYeHnto ycTonum-
BOCTM MX OTKOCOB OT OMOM3aHWUs U ONbiBaHWA Moj, AEVCTBMEM BbIKMMHMBAIOLMXCA Ha OTKO-
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ce UNbTPALUMOHHBIX BOL W 3aKpenneHHbIX HaMblTbIX OTXOA0B OT pacnbineHns (Hanpumep, ¢
nMomoLLbio kameHHon Habpockn). Ocoboe BHUMaHWE 0BOCHOBaHWMIO YCTOMYMBOCTU OTKOCOB
orpaxaarolmx gamG AOIMKHO YAENSTbCS Npy OOMbLUOA MHTEHCMBHOCTU HambiBa FPYHTOB W
OTXOLOB, a TaKKe Mpu YCTPOMCTBE XPaHUIWLL, B CEMCMUYECKUX palioHaX.

Mo cBoew KoHCTPYKUMKU fambbl noapasnensaoTes Ha [78]:

- OAHOPOZAHbIE (COCTOSAT M3 FOMOTEHHOW CMECH CTPOUTENBHBIX MaTepuarnos);

- HEOAHOPOAHbIE (COCTOST M3 Tena MMOTUHbI WU NPOTUBOMUNBTPALMOHHOTO YCTPOU-
cTBa).

®yHKUMS Tena fgambbl cocToMT B 0becneyeHn yCTonumBocTM Aambbl 1 B 3alwmTe Npo-
TMBOMUNETPALMOHHbBIX YCTPOWCTB OT 3p03nK.

MNpoTtmnBodunbTpaumoHHbie yetponctea (MPY) npeacraensior cobon BOJOHENPOHU-
LaemMble 06bEKThbI, NpegHasHaYeHHble ans 60pbObl C BEIHOCOM XUAKUX U TBEPAbIX KOMMO-
HEHTOB Mynbnbl 13 xBocToxpaHunua. K NdY otHocaTca: npusma, skpaH, guadparma, sapo,
MOHYP, LMNYHT, 3y6, cTeHka, 3aBeca. MNdPY moryT ObiTb BO3BEAEHbI KaK U3 YMNOTHEHHBIX MPYH-
TOB (HanpuMep, MMUWHUCTBIX), TaK U U3 HErPYHTOBbLIX MatepuarnoB (MONMUMEPHbIX NNEHOK, Bu-
TYMHBIX NMOKPbLITUIA, rMMHOBeTOoHa) [43].

[JHuLle xBOCTOXpaHUnMLa Takke AOMKHO BbITb HEMPOHULIAEMBIM AT XKUAKOW KOMMO-
HeHTbl Nynbnbl. Henpornyaemocte MOXET ObiTb 0BecneyeHa Kak eCTECTBEHHbIM FPYHTOM,
TakK 1 COYETaHMEM €CTECTBEHHOrO rPyHTa C reOCUHTETUYECKMMIN MaTepranamMu.

HeogHopoaHble NNOTUHBI MOryT cHabkatbcsa MPY M3 [PYHTOBLIX U HETPYHTOBLIX Ma-
Tepwanos. MnoTuHel € rpyHTOBBIMU DY B CBOIO OYepeab AENATCA HA NNOTUHbI:

- C _LeHTpanbHbiM aapoM, korga MY u3 mMenko3epHWCToro rpyHTa pacnonaraercs
CTPOro no OCu NNOTUHbI;

- C HaKIOHHbIM SAPOM, KOr4a Hu3osas rpaHb MNdY HaknoHeHa k ropu3oHTY Moj OCT-
pbIM YrIOM, HO Yron HaknoHa 6onblie yrna eCTeCTBEHHOrO OTKOCa KPYNHO3ePHUCTOrO rpyH-
Ta;

- C SKpaHOM, KOrfa yron HakrnoHa H1M30Bou rpaHn MNAOY mMeHblue nnu paeeH yrny ecre-
CTBEHHOro OTKOCA KPYMHO3EPHUCTOrO rpyHTa.

Ecnn T®Y BbinonHseTcAa M3 HerpyHToBOro martepuana (6etoH, acdansTobeToH,
cTanb, AepeBo M T. 4.), TO MO ero NOSIOKEHNIO B TENe NIOTUHbI PasnuyaloT SKpaH, pacnono-
YKEHHbIM CO CTOPOHbLI BEPXOBOIO OTKOCA, M Avadparmy, PacrnonoXeHHYH No OCK MAOTUHBI.

B eBponenckon c6opHuke HOT BblaenstoT Tpu cnos 4amObl, KOTOPbIE B HEKOTOPbIX
cry4anx MoryT pasfaensaTbea HerpyHToBbeIMU MNOY (Hanpumep, na reotekcTung) [69]:

- nepegHu cnow (upstream section), He NOABEPrarOLLMACH 3PO3UN CO CTOPOHBI Myrlb-
Mnbl (HanpumMep, yTpambOoBaHHbIN NECOK, KaMeHHas Habpocka);

- cpepHuiA cnol unu agpo (middle section or core), oBecneynBaroLLmin JpeHax aamObl
(Hanpumep, 13 ckanbHOro Matepuana);

-3agHui cnon (downstream section), obecneqvBarOLMA YCTOMYMBOCTL AaMObI
(HanpumMep, NNOTHO yTpamboBaHHLIN NECOK).

Mo cBoel KOHCTPYKUMKM B eBponenickoM cbopHmke HOT BbIAENAT cregyowme TUnbl
namb:

- BOAOHenpoHuuaemble (impermeable, water-retention type):

- 06bI4HbIE (conventional);
- HagcTpavBaeMsle (staged);
- HaacTpausaeMble fambel ¢ nepenHUM Aapom (staged with upstream core);
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- BogonpoHuuaemele (permeable):

-nambbl ¢ MarnonpoHWUaembiM cnoem u3 xsoctoB (dam with tailings low
permeability core);
- AambBbl xBocToB (dams with tailings in structural zone).

O6blyHble  gamMObl  COCTOAT  UCKIKOMUTENBHO M3 NepBuyHON  gambbl U
He HajACcTpavBaloTCH N0 Mepe 3arnonHEHWA XBOCTOXPaHNULLA.

HaacTtpansaemMbie gambbl COCTOAT Kak M3 MEPBUYHLIX, TaK U BTOPUYHbLIX Aamb. [ns
BO3BEAEHWS BTOPWUYHBIX AaMb MOryT MpUMEHsTbCA npexpe obesBoXeHHble xBocTbl. Kak
npaeuno, yaenbHas CTOMMOCTb HajcTpauBaemblx Aamb (B pacyeTe Ha eauHuly obbema)
HWXe, YeM Ans 0OblYHbIX famb.

Ecnn oTcTOsIBLUMECS B XpaHWNWLLE XBOCTbl FieXaT Bblle YPOBHA BOAbI
(T. e. cchopmmpoBaH NAsK), TO OHU MOTYT 3aLUTUTL ManonpoHULaeMoe SAPO OT 3PO3nK, KO-
TOpPOE Ha BTOPMYHOWN fambe MOXeT ObITb BbIHECEHO B MEPEAHION YacTb AamMObl.

Kpome TOro, ecnu B XBOCTOXpaHUNuLLE POpMUPYETCA NNsK, OH cam no cebe moxeT
CNY>XWTb MaronpoHNLAEMbIM CITOEM BO BTOPUYHOWN aambe.

HakoHeL, xBocTbl camu no cebe MOoryT CyXuTb CTPOUTENbHLIM MaTepuanoM Ans Te-
na BTOPUYHbIX famo.

HaacTpoinka BTOprYHbIX AaMb Hajl NepBUYHON MOXET OCYLLECTBISATLCS Kak B Hanpas-
NEHMM K LEeHTpy npyaa-oTcTorHuka (upstream method), Tak M B HanpaBneHUM OT Hero
(downstream method), a Tawkke TOuHO Hap nepsuyHOM pambon (centerline method) [64].
MepBbIt cnocob (upstream) TpebyeT MUHMManNbHBIX KanuTanbHbIX 3aTpar, HO obecneyBaeT
HW3KYH HaEeXXHOCTb AaMObl OTHOCUTENBHO A PYrMX CrocoboB.

DpeHaxHble ycTpoucTBa

Ons npoTvBogencTBUA DUNBTPaALMU KUAKOM KOMIMOHEHTbI Mynbhbl U ANs 3aLMUThbI
XBOCTOXpaHuIMLia oT MoATonneHus 1 3abonauvBaHus HeOBXOAUMO CTPOUTENLCTBO Ape-
HaXXHbIX YCTPOMCTB B fambax. [lpeHaxHble ycTporcTBa B faMmbax 06blMHO COCTOSIT U3 OTBO-
AALWEro ycTponcTea 1 unbtpa (MHOFOCNOWHBIA (hnnbTp 06bIMHO HOCUT Ha3BaHue obpaTHo-
ro dunetpa). OTBOASLLME YCTPOMUCTBA MOTYT ObiTh BbINONHEHLI B hopMe TPyBOK, YNOpHbIX
npuam, NeHT n T. 4. [78] OBbIYHO xBOCTOXpaHWNULLa cHabxarlTcs BopTOBLIMWU KaHaBaMu, B
KOTOpbIE NMOCTYNAaeT CTOYHAsA XKUAKOCTb.

BonocOpocHbIe ycTpoicTBa

B xBocTOXPaHMNMLWE HEOBXOAMMO He [OMycKaTb YPe3MEPHOro MOBbLILLEHWUS YPOBHS
BOAbI, 4TOBbI He foMnyckaTb NPEBbILLEHNS YPOBHSA 4ambbl, NOBLIWEHUA 4aBneHus Ha aamby n
ee pasvbiBa [64]. C ppyroit CTOPOHbI, HEmMb3s [OMNYycKaTb U NOHWKEHUA STOTO YPOBHS HUXE
onpeaeneHHon OTMETKM, YTOBbl He AonyckaTh MbiNeHus. [na NnoasepxaHns onpeaeneHHoro
YPOBHSA BOAbI, 4NA OTBOAA M3 XPaHUMULL, MOBEPXHOCTHOrO CTOKA, AJ1 YaCTUYHOIO MM Mors-
HOro OMOPOXHEHWA MPyAa XpaHUNULLA, a Takke A OTBOAA OCBETNEHHOW U NpefBapuTenb-
HO OYMLLEHHOM OT XMMUYECKMX KOMIMOHEHTOB BOAbI 32 NPeAerbl XpaH ML BO3BOAATCH BO-
LOCOPOCHBIE COOPYXEHMS.

KOoHCTpyKLMA BOAOCOPOCHBIX COOPYXKEHUIN AOMmKHA 00ecneunTs OTBOA BOZ C pasnvy-
HbIX OTMETOK FrOpM30OHTa BOAbI B NPYAKE XpaHUMMLWA B CBA3M C HENPEpbIBHLIM NOABLEMOM
rpebHsa NNoTuHLI NN Aamb obBanoBaHUs B NpoLecce akcnyaTauuu.
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OTBOA NOBEPXHOCTHLIX BOJ, (KPOME OCaAKOB, BbiNagatomx HENOCPEACTBEHHO B Yally
XpaHnnuLia) MoxeT ObITb OCYLLECTBNEH CNeayoLmMMmu cnocobamm:

- aKKyMyrMpOBaHWEM MOBEPXHOCTHOrO CTOKa B XpaHWnuLle ¢ NocneayLwmmM copocom
ero B 6nikanume BogOEMbI (N BOAOTOKWN) UINN UCTIONb30BaHNEM ero B cucteme 06opoTHO-
ro BolOCHabXeHus;

- MPOMNYCKOM MOBEPXHOCTHOIO CTOKa B 06X0A XpaHunuuwia C yCTPOWCTBOM MNOTUH C
06BOAHbIX M HArOPHbIX KaHamNoB.

K BogoCOpOCHBIM YCTPOUCTBAM OTHOCSTCS: KOSNEKTOPbI, TOHHENW, KaHanbl 1 BOAO-
cOpocHbie KonoaLpl.

Hanbonee xapakrepHbl cnegyroLme cxembl BOAOCOPOCHBIX YCTPOMCTB HA XBOCTOXpa-
HURULLaxX:

- BEPTMKAanbHbIA KONOAEL, B LIEHTPE XBOCTOXPaAHUNMLLA, OT KOTOPOro Mo AHY OTXOAUT
rOpPU3OHTanbHbIN TOHHENb;

- NIOTKOBLIA BOAOCOPOC Ha Kpato XBOCTOXpaHUIMLLA;

- Hacoc ¢ oTeoAsALLEN TPyOON, NnaBaroWmnn No NOBEPXHOCTU XBOCTOXpaHUNMLLA.

3awuTta oT HaBOoAHEHUIN

B eBponetnickom cnpasoyHuke no HAT Management of Tailings and Waste-Rock in
Mining Activities ocoboe BHMMaHWe yaenseTcs 3awmre OT HaBoaHeHW. CornacHo nonoxe-
HUAM [aHHOTO CrPaBOYHMKA BOAOCOPOCHbIE YCTPOWUCTBA XBOCTOXPaHWUNULLA AOMKHBI ObiTb
paccyMTaHbl Ha BbICOTY MakCMMAarnbHOrO BEPOSTHOrO HaBogHeHUs. [laHHas BbicoTa OBbIYHO
onpeaenseTcs kak OTMeTKa BOAbl MPW MakCcumansHOM HasogHeHun 3a nepuog 10 000 ner
WM Kak OTMEeTKa BOfbl, KOTopasi Nony4YaeTcss YMHOXeHNeM B 2—3 pa3a U3MEHEHMWs YPOBHS
BOAbI MPY MakcumansHOM HaBoAHeHWM 3a nepuog 200 net. B kauectse rpybon smnupude-
CKOW OLEHKN MmpegrnaraeTcs AnA nofobHOr0 HaBOAHEHWA WCMONb30BaTb Pacxog BOAbl, B
2,5 pasa npeBbiWwatoLwmin ycnosusi nonoeoabs [64].

YTunusaums Boapbl

Ecnn oborawieHne yrnsa npovMsBoanTCS rpaBUTaUMoOHHBIM Cnocobom, nynbna B 60nb-
LUMHCTBE ClNy4YaeB He 3arpsi3HAeTCS XUMUYECKUMU COEAMHEHUSIMU U NOSTOMY OCBETIIEHHas
BOZa M3 XpaHMnuLL, MOXeT GbiTe BO3BpaLLeHa B TEXHOSMOMMYECKUA npouece unn copolueHa B
€CTECTBEHHbIE BOAOEMbI.

Ecnn oborallenve yrns nponseoguTcs ¢ MCNonb3oBaHnem notaummn, a Takke npu
NMPUMEHEHNN KOArynsiHTOB U pnoKyNSaHTOB ANA ocefaHusa TBepAaon daskl B NMyrbre oCTaloTcs
BbICOKME KOHLEHTpauun 3arpssHsomx Bewects. CneposaTenbHO, OCBETNIEHHasA Boaa
LOIDKHA NPOUTU XMMMYECKYID OYUCTKY. [ns 3Toro Heobxogumo BO3BeAeHuE BOA03abopos
OCBET/IEHHOMW BOJbI, HACOCHBIX CTaHLMIN, BOAOBOAOB U OYUCTHBIX COOPYKEHUN.

JkcnnyarTauus XBOCTOXpPaHUNULY,

3anonHeHve XxBOCTOXpaHWnWLWa npeanonaraer c6poc nynbmnbl, koTopas OObIYHO
TPAHCMOPTUPYETCH C MOMOLLBIO cneumansHbiXx TpybonpoBoaos (MynbrnoBOAOB), B NpyAa-
oTCcTOMHMK. [pu CTpoMTEnbCTBE XpaHUNUL, HEOBXOAUMO NpPefyCMOTPETb OAHOBPEMEHHOe
CTPOUTENLCTBO 3aracHbIX MyMbMoOBOAOB, KOTOPbIE BKMOYAOTCH Ha Cryvand pemoHTa vnu
aBapun OCHOBHOIo. B peakux cnyvasix Ans TpaHCNOPTUPOBKM MOIYT UCMONb30BATLCA OTKPbI-
Tble KaHanbl UNK aBTOTPAHCNOPT [64]. 3anonHeHWe NO OAHOCTOPOHHEN CXeme npegnonaraeT
cBpoc nynbnbl oT Aambbl k Geperam, nNo KonNbLEBON cxemMe (AaHHbIN cnocob senseTcs Gonee
npeanoYTUTEnbHbIM [69]) — OT nNepumeTpa aambbl. Mpyu COOPYKEHUM XBOCTOXpaHUNMLLa B
OCHOBHOM Npou3BoaAT Ge3acTakagHblii, 3CTakafHbIW, MMOHEPHO-TOPLIEBON HaMbIBbl WU WX
pasnuuyHble pasHOBUAHOCTW. MNOHEPHO-TOPLEBON HaMbIB UCMOMb3yeTCA ANSA cknaavposa-
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HWUS NopoAbl B BOAY, OBpary, BbIEMKW, a Takke ANA CO3[aHNS Y3KONPOMUIbHbLIX COOPYXEHUN.
Mynbna BbiNMBaeTcAa K3 Topua Tpybonpoeoaa, KOTOPbIA MO Mepe HaMmbiBa NNOLWAaAKN yanu-
HseTcA. B 3aBMcuMocCTM OT cocTaea rpyHTa TpyOonpoBoa pacnonaratoT Ha acTakagax wunu
HernocpeAcTBEHHO HAa HaMbITOM rpyHTe (MpV Nogade NecyaHoro UMM FAWHUCTOrO FPyHTa B
BWAE KYCKOB M KOMbEB).

ConepxaHne TBepAblX KOMMOHEHTOB B XBOCTOXpaHMnuLlax obbl4HO konebnetcs B
ananasoHe ot 15 % o 50 %. B npouecce cbpoca nynbnbl Hanbonee KpynHble U TSXenble
YyacTuLbl OCaXAAOTCA Y MecCTa BbinNycka, a B Npya NONagaltoT camble MEnKMe U nerkue ya-
ctuupl. Mynbna ocaxpaeTcs B npyae B TeYeHWe onpeaeneHHoro cpoka. MHoraa npouecc
OC2KIEHUSI YCKOPSIIOT C MOMOLLBIO crieLmarnsHo A06aBneHHbIX PeareHToB — KOaryrnsHToB 1
brnoKynaHTOB.

Ob6e3BoxMBaHWE Nynblbl OCYLLECTBIISIETCA 3a CHET ApeHaxa XMUAKOA KOMMOHEHTHI, a
Takke 3a cyeT ucnapeHus. B cBasu c atum uenecoobpasHeim ABnsSeTcs opmMupoBaHne
NNsken HamblBa — Y4acTKOB XBOCTOXPaHUIMLLA, HA KOTOPbIX Pa3meLlaeTcs nyrnbna ¢ HU3-
KOW BNaXkHOCTLI0. B HEKOTOpPbIX criyyasix, korga CcyLecTeyeT puck oopMmMpoBaHUS KUCITOTHO-
ro CToKa Unu MbINeHus], co3aaHne Misken HellenecoobpasHo: BCs TBepaas dMpakuus nynbb
LOJDKHa HaxoAUTLCA NOA Crnoem BoAbl [64].

O6e3BoxeHHbIE XBOCTbI o6oraeHus MoryT 6bITb yaaneHs! U3 npyaa, Nocne Yero oHW
nrbo 3axopaHuBaloTCsl B oTBanax, MMbo UCMONb3YHOTCA Kak CTpoUTENbHLIN MaTepuan. Liukn
NCMONb30BaHNA 0CaA0YHbIX NMPYAOB COCTaBMSET OT OLHOMO roga Ao Tpex ner.

2.3.10.3.3 OTBanbI cyxux NnpoaykroB oborameHus

Cyxve 1 06e3BOXeHHbIE NPOAYKTHI 0B0raweHns 3axopaHNBaoTCa B OTBanax Hanoao-
Oue Tex, YTO UCMOSb3YITCA ANS pasMeleHVsa BCKpbIWHbIX nopod. OTBanbl NpoaykTos 060-
raleHna PopMUPYIOTCA U3 OTHOCUTENBHO TOHKUX CIOEB, UX TonwmHa coctaensaeT 0,54 m.
[na TpaHCnopTMPOBKU NPoAYKTOB oboraleHnsa 0BbIMHO NPUMEHSETCA aBTOMOBUNBHBLIA UK
KOHBEMEpPHbIN TpaHCnopT [64]. Kaxabim cnoin yTpaMOoBbIBAETCA Kak HENOCPEACTBEHHO aB-
TOMOOWIBbHBIM TPaHCMOPTOM, TakK M cneuuwanbHbIMK KaTkamu. YTpamboBbiBaHWE NPOU3BO-
AWTCA B Lensx orpaHnuyYeHns NpoHNKHOBEHNS aTMOCKEpHbIX OCaaKoB U kucnopoaa B rnybu-
Hy otBana. [MpPOHUKHOBEHWE KWUCNOpOAa rPO3UT BO3rOpaHWeM OTBanoB, a NPOHUKHOBEHWE
0ocagkoB — (HOPMMPOBAHUEM KUCNOTHBIX CTOKOB. Kpome Toro, nsbexartb KMCNOTHbIX CTOKOB
NO3BOMAET CO34aHUE KOMbLEBOW APEHAKHOW CUCTEMbl BAOMb MOAOLIBLI OTBana, kotopas
OTBOAUT CTOKM B cneunanbHble Npyabl.

2.3.10.3.4 3awmTa OT BETPOBOM 3PO3UMN OTBANOB U XPaHUMNULY XBOCTOB
oboraweHus [79]

OtBanbl U XBOCTOXpaHUNULLA MPU BbICbIXaHUM NOABEPXKEHbI BETPOBOW 3p03uK, B pe-
3ynbTare Yero BO3pacTaeT paspyLleHWe OTKOCOB W MMSKEW XBOCTOXPaHWMULL, a Takke 3a-
MbISIEHHOCTb NMPUNEratoLLEN K XPaHWUIULLYY UK OTBany TEPPUTOPUN.

Ans npepoTBpalleHns MNbiNEHUS HaMbIB OTXOAO0B B XPaHUNULLE AOIDKEH MPOU3BO-
AUTBCS1 POBHBIMUY CMOSIMM MO BCEN NNOLLAAM XPaHUIULLIA C TaknuM pacdeToMm, 4Tobbl obecne-
YNTb MOCTOSHHOE CMayMBaHWe BCEW HaMbITOW Nrowasu.

Meponpusitusi No 3awyre OT BETPOBOW 3p0o3un paspabarbiBaloTcs AN Kakaoro KOH-
KPETHOro XpaHuWnuLla v AOIKHbI BKIoYaTh B cebs psig OCHOBHBIX MONOXeHWW. Ans npepo-
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XpaHeHUst OT 3pO3uUM BEPXOBOro OTKOCA MMOTUHBI UMM AamMbbl XBOCTOXpaHUNMLLLa Heobxoau-
MO:

- nogaepXuBaTb MakCMMarnbHbI YPOBEHb BOAbI B OTCTOMHOM npyne npu obecneve-
HUN OQHOBPEMEHHO MaKCUMarksHOW LUMPUWHDBI NIsbka, Ha3Ha4eHHOW NPOEKTOM,;

- OCYLLECTBNATbL YBNAXHEHMWE Nnska nyTeM AoxaesaHus (MoNMBoM);

- OCYLLECTBMNATb XMMUYECKOE 3aKpenneHne OTX0L0B;

- OCYLLECTBNSATE HAMOPaXMBaHNE Nbha TONLWMHOM 3—6 CM;

- OCYLLECTBNATL CHEroyAepKaHume;

-UT. A

[na npegoxpaHeHns OT 3p03nK HU3OBOro OTKOCAa MIMOTMHBLI MM Aambbl XBOCTOXPaHU-
nvwa Heobxoammo:

- MOKPbITUE NMOBEPXHOCTUN OTKOCA MPaBUNHO-TANEYHMKOBOW CMECHHO, LLINAaKOM;

- o6ecneymBaTb TOMLLUMHY 3alMUTHOrO crnosi He MeHee 0,1 Mm;

- NOKpPbITUE NOBEPXHOCTU OTKOCa PacTUTENbHBIM MPYHTOM (Cnoem He meHee 0,1 M), Ha
KOTOPOM MPON3BOAUTCA NOCEB MHOMONETHUX TPaB, Nocagka KyCTapHUKOB;

-UT. A

Co3paHne 3almMTHOro MoKpbITUSE oTkoca TpebyeT yyeTa ocoBEeHHOCTEN KOHKPETHOro
COOPYXEHUA (KNMMAaT parioHa, XMMUKO-MUHEPANOrMHECKUA COCTaB HaMbITbIX OTXOLOB): OCY-
wecrensieTcs 06paboTka MOBEPXHOCTHOrO CMOSi OTKOCA Pa3fMYHbIMM XMMUYECKMMU COean-
HEHVAMM (SMYFBCUN Ha OCHOBE GUTYMOB, CUMHTETUYECKMX MONMMMEPOB, CUNMKATPacTBOPOB),
YKPbITME NneHkamu. TorLMHa 3aKpernneHHoro Cnos NOBEPXHOCTWU OTKOCa AOIPKHa COCTaB-
naTte 0,5-3,0 om, cpok cnyxBbl — A0 2 net. B otaenbHbIx cnyyasx npy Hebonbwom obbeme
KpenneHnsi BOSMOXHO MPYMEHNTL CMOLLHYH OAEPHOBKY.

Bo nsbexxaHue nbineHust LienecoobpasHo He fonyckatb (OPMUPOBAHWUA OTKPbIThIX
NNsKen Ha XBOCTOXPaHUULLAX.

[ns 6opbbbl C BETPOBOW 3p03ME Ha OTBarax CyxuUx FOpHbIX MOPOA NMPUMEHsIeTCA
yTpamMbOoBbIBaHME U OPOLLEHME MCTONb3yeMbIX KapbepHbIM TpaHcrnopTom gopor. Kpome Toro,
BO BPEMSsi CUIbHbIX MOPLIBOB BETPA TPAHCMOPTUPOBKA BCKPbILLHLIX MOPOZ, U NpoAyKToB 060-
raweH1Ma MOXeT npuocTaHaenueartbes [64].

Paspen 3. Tekywme ypoBHU 3MUCCUU U NOTpeGneHus
3.1 Kputepum onpeaeneHusa MapkepHbIX BelecTs

Mpu xapakTepucTuke BbIGPOCOB 3arps3HSIOLLMX BeLeCTB B atMocdepy u cbpocoe 3a-
rPA3HSAIOWNX BELLECTB B BOAHbIE OOLEKTbI MPON3BOAWUTCH OMPEAENEHWe MapKepHbIX Be-
wecTB. [ins pelueHnst 3TOM 3aaum NPUHSTLI CNeayoLWmMeE KPUTEPUN MapKEPHbIX BELLIECTB:

- BeWecTBa HabnohaTcs B 3MUCCUSIX Ha NogaBnsaiowemM OonbLUMHCTBE NPeanpuUsTUn
(6onee yem Ha 80 % npeanpuATUR);

- BELLECTBa NPUBHOSTCA B OKPYKaIOLLLYHO CPEAy B pamkax OTpacfieBoro TeXHonormve-
CKOro npouecca;

- BELLECTBA HEe CBA3aHbl C TEXHOMOMMYECKUMU NpoLeccamm obLLEero HasHauYeHu s (CKu-
raHue TonnuBea B ABUratensx BHyTPEHHEro CropaHusi M KoTenbHbIX arperaTax).
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3.2 Jo6blva yrnsa nog3emMHbIM CMOcCO6oM

3.2.1 MaTtepmanbHbIA U 3HepreTUYeckui 6anaHc

Mpwu pobbive yrns noA3eMHbIM CriocoBoM HEOBXoAMMbI MaTepuansHbie pecypcbl (BO-
[a) N SHepropecypcobl (3NeKTposHeprusi, HedpTenpoaykTbl U T. 4.). B 3aBMCUMMOCTM OT TexHo-
NOrMK NPOU3BOACTBA U UCMONb3yeMoro 060pyA0BaHNS pasnmMuaroTcs yaenbHbIe nokasarenm
notpebneHnsa MaTepuanbHbIX U SHEPreTUYECKUX PECYPCOB.

B Tabnuue 18 npeacraBneHbl MUHMMASbHBIE U MaKCUMarbHbIE YAETbHbIE PACXOfHbIE
nokasarenu no 15 NpeanpuaTUaM YronbHOW NMPOMBILLINIEHHOCTM, KOTOPbIE yKasanu ceefieHust
(o] I'IOTpe6J'IeHMM pecypcoB B 3anoOJIHEHHbIX aHKeTax. B pacyeT He BKNH4YeHbl AaHHble ABYX
aHKeT, B KOTOPbIX He Obinn ykasaHbl 06beMbl MPOM3BOACTBA, HEOBXOAUMBIE ANS pacyeTa
yAenbHbIX NoKasaTenen, a Taioke TPEX aHKET, B KOTOPLIX OTCYTCTBYIOT AaHHble O noTpebne-
HUM MaTepranbHbIX U SHEPrETUYECKUX PECYPCOB.

Tabnuya 18 — Pacxop cbipbsi, MarepuaroB 1 SHEPropecypcoB

. Pacxog Ha 1 T npoaykuum
HaumeHosaHue EanHula nsmepexuin — —
MWHUMarnbHbIU MakCcuMarnbHbIN
OnexTposHeprna KBT-uiT 15,6 191,2
CBexas Boga Mo 0,07 0,7
Tonnveo Tycn. T/t 0,0001 0,01

3.2.2 XapakrepucTuka aMmMccum
3.2.2.1 BbIOpoChbI 3arpsA3HsAOWUX BelecTB B aTMocdepy

B Poccun 1 EC HeT YeTKMX METOAMYECKMX YKa3aHWN MO OMpefereHno MapKepHbIX
BellecTB. Ha ocHoBaHuM onbiTa yyacTHukoB psiga TPI 6binv cchopmynuposaHsl cnegyoLme
KpUTEpUM ANs onpeaeneHus MapkepHbIX BELECTB B cdepe A06bIum yrns:

- BELLECTBO OKa3blBaeT HEraTMBHOE BO3[ENCTBME Ha OKpYXXatoLLyto cpeay;

- BELLECTBO XapaKTepPHO WCKMIOYMTENBHO AMsi pacCMaTpuBaemMoro TEXHONOMMYECKOro
npoteccs;

- BELLECTBO MPUCYTCTBYET B SMUCCUSIX B 3HAUMTENBHOM KOMNWYECTBE N Ha MOAAaBMA-
Lwem GonbLIMHCTBE paccMaTpuBaeMbIX NPeAnPUATUI.

B Tabnuue 19 npepcraBneHbl AaHHble MO 18 NpeanpuATUSM YronbHON NPOMBbILLNEH-
HOCTW, NPeoCTaBMBLUMM JlaHHbIE O BbiBpocax 3arpsisHsIOLWLMX BELLECTB B aHKeTax B pa3bue-
Ke No aTanam TeXHONOrMYeckoro npoLecca.

Tabnuya 19 — Bbibpock! 3arpsi3HAOLMX BELLECTB B aTmMocdepy npu Aobeiue yrna
noa3emMHbIM cnocobom no aTanam TEXHONMOrMYECKOoro npoLecca

O6bem n/unun macca Bbl-
GpPOCOB 3arpA3HALLMNX
HaumeHoBaHue BELLECTB NOCe OYNCTKN B
pacueTe Ha Bbinyck Npo-
aykuywm, /T

BypoB3apbIBHbIE paboThbl
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Ob6bem u/unu macca Bbl-
6pOCOB 3arpA3HAOLLMX

HaumeHoBaHve BELLeCTB NOCNE O4YUCTKU B
pacueTe Ha BbinNyck Npo-
Aykuwu, /T
Yrnepopa okeng 18,3-1229,1
Cepbl anokeng 21,0-390,8
A3soTa anokcua 34,6-321,8
Yrnepog (caxa) 5,7-318,5
A30Ta okeng 5,8-52,3
KepocuH 0,7-8,5
Yrnesopopogabl npeaenbHble C12 — Cqg 0-04
MeTtmn6eHson (Tonyorn) 01~
[OumeTtnndenson (kcunonm) 0,1*
Mbinb HeopraHnyeckas ¢ cogepxaHmem KpemHusa mexHee 20 %, <01+
20 % — 70 %, a Takke 6onee 70 % ’
Hwxenesa Tprnokeua <0,1*
MapraHeL, 1 ero coeguHeHNs <0,1
CepoBopgopog <01
dTopuabl rasoobpasHele (B nepecyeTe Ha HTOpP) <01
Xpowm (Cr°h <0,1
BeHszanupeH <0,1
BaHagus naTuoknce <0,1*
Meab, okeva Meawn, cynbdat Mean, Xnopua Meam (B nepecuete <01+
Ha Medb) '
CepHas kucnora <0,1*
BeH3nH (HeTAHOW, ManOCEPHUCTLIN B NEPECHETE Ha Yrnepos,) <0,1*

BeHTunauua n aerasaums

MeTaH 441,5-65379,1
Yrnepoga okeng 70,3 *
Yrnepog (caxa) 221*
Cepbl anokeng 171>
A30oTa grokcua 14,4 *
A30Ta okeng 23*
Owxenesaa Tpuokema 0,1*
Mbinb HeopraHuyeckas ¢ coagepXxaHvem kpemHus meHee 20 %, 01"
20 % — 70 %, a Takke 6onee 70 % ’
BeHsanupeH <0,1*
MapraHey n ero coegnHeHns <0,1*
dTopuabl razocobpasHbie (B nepecyeTe Ha pTop) <0,1*
dTOpPUCTLIM BOAOPOL, pacTBOpUMble pTOpUABI <0,1*
Xpom (Cr) <0,1*
TpaHcnopTMpoBKa ropHOM Macehbl
A3oTa auokeup, 31,9*
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OkoH4aHue mabnuuyb! 19

O6bem u/mnu macca Bbl-
6pPOCOB 3arpaAsHALNX

HaumeHoBaHue BewecTs Nocne OYnUCTKu B
pacuyeTe Ha BbINyCK Npo-
Aykuun, r/T
Cepbl guokeua 17,5*
Yrnepoga okeng 13,3 *
AszoTa okeup 54*
KepocuH 40*
Yrnepog (caxa) 1,1*
MbinNb HeopraHuyeckas ¢ coaepxaHvem kpemHust meHee 20 %, 046
20 % — 70 %, a Tarke 6onee 70 % '
Yrnesogopogabl npegensHbie Cio — Cqg <0,1*
CknagupoBaHue yrns

Yrnepoga okeng 51*
KepocuH 46*
Yrnepog (caxa) 46*
Cepbl anokeng 35*
A3soTa grokeug 2,7*
Mbinb HeopraHuyeckas ¢ cogepxaHmem KpeMHusa meHee 20 %, 0,1-8,9

20 % — 70 %, a Tarkke 6onee 70 %
A3soTa okecua 04*
* [laHHble NpeAcTaBneHbl No 1 aHkeTe.

B Tabnuvue 20 npeacTaeneHbl JaHHbE O BbIBpOCax 3arpsAsHAOLMX BELLEeCTB B aTMO-
chepy no 18 npeanpUATUSM YronbHOW MPOMBILLNIEHHOCTU, KOTOPbIE yKasanun COOTBETCTBY-
OLLME CBEAEHUSI B 3arofiHEHHbLIX aHKeTax B LeyloM Mo TexHonorndeckomy atany. Cyuie-
CTBEHHbIN pa3bpoc nokasatenen yaenbHbIX BbIOPOCOB 3arps3HSIOLNX BELLECTB CBA3aAH
C pasnNNYMeEM ropHO-TEONOMMYECKUX YCIOBUA MECTOPOXAEHUNA, a TakKe C WUCMOMNb3yeMbIMU
TexHonornamm npouseoacTea. K 0CHOBHbIM 3arps3HsOLLMM BELLECTBaM NMpY NOA3EMHON 40-
Obl4e yrns OTHOCATCA MeTaH M HeopraHuyeckas nbifib. AMUCCUSA METaHa U Mbi OCYLLECTB-
NAETCS NPaKTUYECKN Ha BCEX CTaAMSIX TEXHOJIOMMYECKOrO npouecca. YuutbiBas, 4to obpaso-
BaHVWe MEeTaHa He 3aBWUCUT OT MPUMEHSIEMOI TEXHOIIOMMU NMPOU3BOACTEA, a CBA3aHO B 6orb-
LUEW CTENEHN C FOPHO-TEONIOMMYECKMMU YCITOBUSIMA MECTOPOXKAEHUS, B KAYECTBE MapKEPHOro
BeLLleCTBa CreAyeT paccMaTpyBaTh Mbiflb HEOPraHUYECKYIO.

KoHTponb coaepykaHnsa MapkepHbIX BEWECTB B Bbibpocax Ha cooTeeTcTene MNAK ocy-
LLIECTBISIETCH C NEPUOAUYHOCTLIO, onpeaeneHHon yenosuammn KOP. PekomeHayeTcs nposo-
OWTb 3aMepbl BbIBPOCOB HEOPraHUYECKOW MbIMU B KOHTPOMbHbLIX TOYKax Ha rpaHvue caHu-
TapHO-3aLLUTHBLIX 30H (ONPEeAEnsIoTCSH NPOEKTOM) B aBTOMAaTUYECKOM PEXUME MO YCPEAHEH-
Hou 3a cyTkn npobe. 3HaueHne cpepgHecytouHon MNOK B3BelweHHbIX BELLECTB, B KOTOPbIE
BKIIOYAETCS HEOpraHuJeckasi Nbinb, coctasnsiet 0,15 Mr/M®, 3HaueHMe MakcManbHoi paso-
son NAK - 0,5 mr/m®. [80]

Mpouecc ao6biuKn yrna noa3emMHbIM CnocoGoM ConpoBoXaaeTcs paboTon aABurarenei
BHyTpeHHero cropanus ([BC) u kotensHoro obopygoeanmsa. C npuMeHeHnem atoro obopy-
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[lOBaHMWs CBsAi3aHa 3MUCCUA psiaa 3arpsisHSAOLWMX BELEeCcTB (OKCKA0B asoTa, AMOKCMAa cepbl,
caxu U T. 4.). OaHako 3TK BellecTBa He yunTbIBatoTCA npy onpegeneHnt HAOT no psay npu-
UYMH. Bo-nepBbix, SMUCCUM 3TUX BELLECTB MHOrMOKpaTHO ycTynarT no obbemam Bbibpocam
MBI U UX KOHLIEHTPaUMA B aTMochepHOM Bo3ayxe He mpesbiwaeT MNAK. Bo-sTopbix, ABC u
KOTesbHble arperathbl ABNATCA YHMBEPCanbHbIM 060pyAOBaHNEM, KOTOPOE LLMPOKO Mpume-
HAETCA 3a paMKamy YrofbHOW OTpacnin U He XxapakTepuayeT MPOW3BOACTBEHHbIA MpoLiecc.
HanpoTue, HeopraHuyeckas Mbifb SBNASTCH NPOAYKTOM, 3MUCCUSA KOTOPOro HEMOCPEACTBEH-
Ho oBycrnoBneHa TEXHONOrMYeckUMM npoueccamm fobbiun yrns. B-Tpetbux, B 60nblUMHCTBE
cnyyaee [BC W KoTenbHble arperartbl YCTaHaBMUBAKOTCH B HA3EMHbIX COOPYKEHUSX,
a He HenocpefCcTBEHHO B wWaxTtax. [10 8TUM npuYvHam npeanpuaTus, OcyLiecTBnsowme
noza3emHyro fobbldy yrns, He NPeAoCcTaBuUv faHHbIe 06 SMUCCUAX 3arpA3HSAIOLMX BELLIECTB
3a UCKIIOYEHNEM METaHa M HeOPraHUYECKOM NbIfn.

3.2.2.2 Copocbl 3arpsAA3HAIOWNX BEIWECTB B BOAHbIE 00 bEKTbI

Mpw pobbive yrns nog3eMHbiM cnocobom CTOMHbIE BOALI NOAPA3AENSAOTCA Ha NOMyT-
HO-3abupaemble (WaxTHble, APeHaXHble), TexHorornyeckne (PopMUPYOTCS Henocpen-
CTBEHHO B MpoLecce NpOM3BOLCTBEHHOMO MPOLECca) U XO3AUCTBEHHO-ObITOBLIE ((hopMUpy-
I0TCS B aAMUHUCTPATUBHO-OLITOBLIX koprycax). PopMUpoBaHMe 3arpA3HEHHbIX CTOYHBIX BOA,
OCYLLIECTBNAETCS MPaKTUYECKN Ha BCEX 3Tanax TEXHOMOrm4yeckoro npouecca aobblbm yrns
noa3emMHbIM crnocobom.

B 3anonHeHHbIX aHkeTax npefctaBneHa nHdopmaums o copocax 17 3arpasHAlLWmX
Bewects '¥. B tabnuue 21 npeacraBneHs! AaHHbe 0 cOpOcax 3arpASHAIOLMX BELIECTB B
BOAHble 06beKThbl N0 18 NPeAnpUsITUAM YronbHOM NMPOMBILLIIEHHOCTH, KOTOpPbLIE yKa3anu Co-
OTBETCTBYIOLLME CBELAEHMA B 3arnOnHEHHbIX aHkeTax. Pasnuune yaenbHbIx nokasarenen
cOpOCOoB 3arpsA3HAOLLMX BELECTB 00YCMOBIEHO Pa3nMuMaMN B UCTIONb3YEMBbIX TEXHONOMMAX
Npon3BOACTBA M FOPHO-TEONOMMHYECKMMU YCINOBUSIMA MECTOPOXIEHUI.

M3 16 3arpsasHSOLWMX BELLECTB, BCTPEYHAIOLWMXCH B @aHKETax, B coctase cOpocoB Ha 16
n Gonee npeanpusaTnAx U3 18 paccMoTpeHHbIX (T. €. 6onee yem Ha 80 % npeanpuaTvn) 3a-
pEernMcTpmMpoBaHs! Creayowme:

- He(PTb M HePTENPOAYKTLI

- HATpaTbl (HATPAT-UOHbI);

- HATPUTBI (HUTPUT-NOHbI);

- cynbdar-aHuoH (cynbdarthl);

- Xeneso;

- Xnopuabl (XNopua-1oHbI).

BbINo NPUHATO pelleHne He OTHOCUTL K MapKePHBIM BELLECTBaM CynbdaTtbl U XNopu-
Abl, NOCKONbKY OHW HE NPUBHOCATCA NPEANPUATUAMM B NpoLiecce NPOU3BOACTBEHHON Aes-
TENbHOCTM U UX KOHLEHTpauus B CTOYHbIX Bojax B GOMbLUMHCTBE CrydaeB HaxoAWUTCHA Ha
YPOBHSAX, COOTBETCTBYHOLLMX (POHOBBLIM NoKasaTensam Ans NOBEPXHOCTHbIX BoA. Hutpatsl u
HUTPUTBI TAKKE HE OTHECEHbI K MApKEPHBbIM BELLECTBaM, MOCKOMbKY NPUBHOCATCS YrofibHOW

19 B tabninue Taioke ykasaHa uHdopmaums o BITK u XIK, koTopbie He senstoTcs 3a-
FPASHSIOLMMU BELLEECTBAMM.
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NMPOMBILLINIEHHOCTBIO B HE3HAYUTENBLHOW A0Me OTHOCUTENBHO MX COPOCOB ApYrMMU BUAaMU
LeATENbHOCTU.

Mcxopa M3 onvcaHHbIX BbIlE KPUTEPUEB B Ka4eCTBE BELLECTB, NO KOTOPbIM criefyeT
yCTaHaBnmMBaTh TEXHOMOIMYECKUE MokKasaTenu (MapKepHbIX BELLECTB) ANA OLeHKM cOpocos
3arpAHAIOLLMX BeLecTB B BoAHble 06bekTbl Npu Aobblue yrnsa noaseMHeiM cnocobom, ue-
necoobpasHo NPUHATL CriegyoLve:

- HeddTb U HePTENPOAYKTDI

- Xeneso;

- B3BELUEHHbIE BELLEeCTBa.

B kauecTBe nHAuKaTopa HeraTMBHOIO BO3AENCTBUSA MPEANPUATUIA YrOoNbHOWM OTpacnuv
Ha BOAHbIE Pecypcbl (CTOYHbIE BOABI) AOMOMHUTENBHO NPUHAT MapKepHbIA nokasaTtenb —
kncnotHoctb Bogbl (pH). Mpu onpegeneHvn AonNycTMMOro AuanasoHa KUCNOTHOCTU BOAbI
yunThiBatOTCH TpeboBaHNsA K kayecTBy NUTbEBOM BOAbl [81], a Takke TpebGoBaHus kK kKayecTBy
cOpacbiBaeMol B BOAHble 06bEeKTbI BOAbI, MPUHSATbLIE B PSAE €BPOMNENCKUX CTpaH.

KOHTpOns MapKepHbIX BELECTB MOXET NPOU3BOAUTBECA B aBTOMATUYECKOM PEXUME
Unv ¢ npyenevyeHnem naboparopum.

3amepbl B aBTOMaTMYECKOM PEXMME NPOU3BOASATCHA MO YCPEAHEHHOW 3a CyTKU UC-
nonb3oBaHns npoBooT6opHbIX LWkacdoB npobe Boabl. B aBTOMarnveckoM pexume ocy-
LLIECTBNSETCS KOHTPOb MapKepHOro nokasartenss — KMCnoTHocTu sogbl (pH).

KoHTponb COOTBETCTBUA CoAepXaHUs MapkepHbIX BelecTB B cTouHbIx Boaax MAK B
nabopaTopHbIX YCNOBMSAX OCYLLECTBNAETCA C MEPUOANYHOCTLIO, OMPeAeneHHON YCrnoBuaAMn
K3P. UcnonbayeTcs NS MapKepHbIX BELLECTB, 3aMepbl KOTOPbIX HE MOMYT OCYLLIECTBATLCA
B aBTOMaTUYECKOM PEXUME B CBA3M C OCOBEHHOCTAMM MPOBEAEHUS U3MEPEHUA U OTCYT-
CcTBMEM HeoOxoammoro obopyaoeanmsi. K Takum MapkepHbIM BEWECTBAM OTHOCATCS:

- HedTb U HedPTENPOAYKTHI,

- Xeneso;

- B3BELLUEHHbIE BELLECTBA.

3.2.2.3 OTxoabl nponsBogcTBa

Mpu nog3emHor aobbive yrns Hanbonblre yaenbHble nokasareny obpasoBaHna oT-
XOA0B MPUXOASTCS HA BMeLLatoLLme nopoapl. MNpy 3TOM AaHHbIE OTXOAbI ABNAIOTCA HaUMe-
Hee onacHbLIMU BUAAMM OTXOAOB: OHU OTHOCATCHA K V Knaccy onacHOCTW (NpakTUYecKn He-
onacHble OTXOAbI).

K octanbHbiM Bugam oTxofoB, POPMMUPYIOLMXCS Ha YrOMbHbLIX LUAXTaX, OTHOCATCS:
namnbl PTYTHbIE, PTYTHO-KBaPLIEBbLIE, NIIOMUHECLEHTHBIE (OTHOCATCS K | (HauBbICLWLIEMY) Knac-
Cy OnacHOCTU), aKKyMynsiTopbl U kucrnota akkymynstopHas (Il knacc onacHOcTM), oTxoAbl
mMacen n HedTenpoaykTor (lll knacc onacHoOCTW), a Takke OprTexHuKa, 3ona u wnak (obpa-
3YIOTCA MPY CKUraHWK YIS B KOTESbHBIX U NPW 3MEKTpocBapke), OTXoAbl cucTem BofocHab-
XEHMSA N BOLOOYUCTKM, Pe3nHa U NnactMaccehl, KOMMyHarnbHbIE OTXOAbI, METaNMoNoM, KOTo-
pble OTHOCATCA K MaroonacHbIM U HaMeHee onacHbIM Knaccam OTXOA0B.

YTunuaauma onacHbIX OTXOAOB MPaKTUYEeCKM BO BCEX Cnyyasx yrnenotbisarowmmn
NPeanpPUATUSIMA HEe OCYLLIECTBISIETCS, 3TWU OTXOAbI MEPefaloTca ANA yTUNM3aLmm n 3axopo-
HEeHVA cneunannsnpoBaHHbiM opraHusaumam. Kpome Toro, aTu BuAbl OTXO[0B HE ABNAOTCA
cneundnyHbIMKU ANa YrofibHOM OTpacny: OHU hOPMUPYIOTCA BO MHOMMX APYMMX OTPacnsx
NMPOMBILLNIEHHOCTU Y S3KOHOMUYECKON AEATENBHOCTW.
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OTx0AbI MANoONAacHOro M HaMMeHee OMacHOTo KNaccoB Takke B 6OMbLINMHCTBE CBOEM
He ABNSATCS cneumdbuYHbIMA ANS yronbHow oTpacnu. Hanpumep, sona u wnak obpasytores
B NpOLIECCe CKUraHnst TBEPAOro TONMMBa B KOTEMbHbIX, METANNOMOM — B NPOLECCe PEeMOH-
Ta obopynosaHna M T. A. B kauectse cneundunyHbIX OTXOA0B PacCMaTpuBalOTCA BMeLLalo-
Lne nopoas!.

B Tabnuue 22 npeacraeneHbl gaHHble 06 o6pasoBaHum 0Tx0A0B NO 14 nNpeanpusATu-
SIM YrofbHOW MPOMBILLNEHHOCTH, KOTOPbIE yKasanu COOTBETCTBYHOLUME CBEAEHUs B 3arnon-
HeHHbIX aHkeTax. O6bemMbl 0Opa3oBaHNA OTXOLOB 3arpAsHSAIOLLMX BELLECTB Ha TOHHY yrnd
pa3snuyaloTCA B HECKOMBKO pas, a Hepeako Ha 2—3 nopsaka, YTo 0OyCnoBrneHo Kak ncnorb-
3yeMbIMM TEXHONOTMSMU MPOU3BOACTBA, Tak W FOPHO-TEONOrMYECKUMM YCOBUSMU MECTO-
poxaeHni. B cuny ogHoro aToro Belibop kakux-nmbo BUAOB OTXOAO0B ANSA YCTAHOBNEHUS TeX-
HOIOrMYECKUX NnokasaTenen HEeBO3MOXEH.

3.2.2.4 lNpouue dakTopbl BO3AENCTBUA

Mpourmun bakTopamm HEraTUBHOrO BO3AEWCTBUS Ha OKPYKAIOLLYIO cpefy OT [06biun
yrns noasemMHbIiM crnocobom SIBNATCA WyM 1 Bubpauma. B Tabnuvue 23 npepcrasneHs aaH-
Hble O LLUYMOBOM M BMBpaLMoHHOM BO3fencTBuMM Mo 15 NpeanpusaTUAM YroribHOW NMpoOMbiLL-
JIEHHOCTK, KOTOpblE YyKasanu COOTBETCTBYIOLUME CBEAEHUS B 3arOfHEHHbIX AHKEeTax.
B naHHoli Tabnuue He ykasaHbl CpefiHUE 3HaYEHUs! YPOBHS BO3ENCTBUS, NOCKOMbLKY pa3Hbie
npeanpusTUsi NPEAOCTaBUIM CBEEHUS O LLYMOBOM 1 BUOpaLMOHHOM BO34ENCTBMN C pasHON
CTerneHslo AeTanusayum.

LLlymoBOe BO3LENCTBUE OCYLLECTBNSIETCH MHOrOYNCNEHHBIMKU BUAaMn o60pyaoBaHus:
OypOBbIMM YCTAHOBKaMW, BbIEMOYHO-TIOTPY304YHOM TEXHUKOW, TPAHCMOPTHBIMU CPpeacTBaMm
U T. 4. BubpaunoHHoe Bo3aeiicTene cBs3aHo ¢ paboTor kombanHoB, OypOBbIX YCTAHOBOK U
APYroro ropHoLlaxTHoro oGopygosaHusa. CHUXEHUE LLYMOBOrO BO3aencTems obecnevneaeT-
CA NPUMEHEHMEM [TyLUMTENeNn LyMa, wymomnsonsummn, 6epywl n npoTUBOLLYMHbBIX HayLHW-
KOB, a TakkKe MyTem orpaHuMyeHVs BpeMeHM npebbiBaHUs B YCIOBUAX BbICOKOrO WymMa. CHU-
»KeHue BUBPaLMOHHOro BO3AENCTBMS 0OeCneunBaeTCcs CpeacTBamm BUOPO3alLmThI.
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Tabnunuya 20 — BbIGpock! 3arps3HAIOLIMX BELLECTB B atMocdepy npu 4o6biYe Yris Nog3emMHbIM crnocobom

O6vem wunu macca
BbIGPOCOB 3arpasHa-

METaH)

EavHuue!
HavmeHoBaHue aMEDEHMIA WcTounukm BeiBpoca MeToza 04MCTKM, NOBTOPHOTO UCMOMB3OBAHUS | IOLYMX BELLIECTB nocne
P OYUCTKN B pacyeTe Ha
BbIMYCK NPOAYKLUMN
MeTan o Bce aTanbl TexHonornye- . 441 5-65379.1
CKOro npouecca
BC, koTenbHble arperathbl
Yrnepoaa okeng, riT ABC, P ' — 18,3-12291
B3pbIBHbIE paboThl
B era
AsoTta gnokeuna riT ABC, kotentHele arperarsl, — 14,5-321,8
B3pbIBHble paboThbl
a
Cepbl grokeng, riT ABC, kotensHeie arperars, — 17,1-390,8
B3pbIBHbIE paboThl
Yrnepog (caxa) /T ABC, koTenbHble arperaTbl — 5,7-318,5
MeponpusaTtus, npeaynpexgatome o6-
pasosaHue nbinu npy 6ypoB3pbIBHBIX pa-
Meinb HeopraHnyeckas ¢ fotax.
coaepKaHnem KpemHUs Bce atanbl TexHonornve- | OpolueHue.
N riT 0,001-106,0
MeHee 20 %, 2070 %, CKOro npouecca ObecnbinnBaroLlee NPpoBETPUBaHME.
a Takke 6onee 70 % O6paboTka JOpPOXKHOrO NOMOTHA.
MbineynaenueaHve.
MpepoTBpaLleHme 3po3nm
Asora okona th HBC, koTenbHble arperartbl, . 23-523
B3pbIBHbIE paboThl
KepocuH ag ABC, koTenbHble arperaTbl — 0-8,5
Yrnesogopogabl npeaens-
Hble C1 — Cs (uckntouas riT JBC, koTenbHble arperathb! — 0-0,1

)
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lNpodomxkeHue mabnuusi 20

O6bvem n/vnu macca
BbIOPOCOB 3arpsi3Hs-

EavHuybl
HaumeHoBaHue N3MEDEHMI McTouHukm Bbibpoca MeTog OuYMCTKM, MOBTOPHOMO MCMNOMb30BAHMUS | IOLLUX BELLECTB Nocne
P OUNCTKM B pacyere Ha
BbINYCK MPOA YKL NN
Yrnesogopoakl npeaens-
AOPOALI PeA riT [BC, koTenbHble arperarbl — 0-0,4
Hble C12 —_— C19
BC, koTenbHble arperarhbi,
Ceposogopos /T A P — <0,1
B3pbIBHbIE paboTbl
dwkenesa Tpuokcug riT OBC, koTenbHble arperarhl — <0,1
dopmanbgermg riT [BC, koTenbHble arperarbl — <0,1
BeHaunH (HedTaHOM, mano-
CEePHUCTLIN B NepecyeTe Ha riT OBC, koTenbHble arperarbl — <0,1
yrnepoga)
Yrnesogopoabl npeaens-
AOPOALI PEA riT OBC, koTenbHble arperarthbl — <0,1
Hble Ce —_— C1o
MeTtun6eHson (Tonyon) riT OBC, koTenbHble arperathl — <01
MapraHey n ero coeanHe-
vap H A riT OBC, koTenbHble arperarbl — <0,1
Megb, okeng mean, cynb-
dat Mean, xnopug mean riT OBC, koTenbHble arperarhl — <0,1
(B NnepecyeTe Ha Meapb)
dTopuabl rasoobpasHele
PrA P riT ABC, koTenbHble arperarthl — <0,1
(B nepecyeTe Ha pTOP)
beHaon riT OBC, koTenbHble arperarbl — <0,1
AmMUNeHbI (cMeCb U3ome-
( riT OBC, koTenbHble arperarthbl — <0,1
po.)
dTOPUCTBIN BOAOPOA, pac-
P AOPOA, P riT OBC, koTenbHble arperarhl — <0,1

TBOpPUMbIE hTOPUAbI
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OkoRnyaHue mabnuus! 20

Ob6bem n/vnun macca
EanHnLs: BbIGPOCOB 3arpsA3Hs-
HanmeHoBaHue n3MEpEH McTouHmkn BbiBpoca MeTog 0YMCTKKM, NOBTOPHOrO MCMOMb30BAHMSA | OLUX BELECTB nocne
O4UCTKN B pacyeTe Ha
BbINYCK NPOAYKLMK
OumeTtun6enson (kcunon) /T OBC, koTenbHble arperartsl — <01
Xpom (Cr ©) r/t [BC, koTenbHble arperatbl — <01
Otunberson (cTmupon) /T OBC, koTenbHble arperartsl — <01
BeHsannpeH r/T [BC, koTenbHble arperatbl — <01
CepHas kucnota r/T [BC, koTenbHble arperatbl — <0,1
BaHagusa narmoknce r/T [OBC, koTenbHble arperatbl — <01
CBuMHEU 1 ero coeanHeHus,
KpOMe TeTpasTurncBmHLa r/T OBC, koTenbHble arperartsl — <0,1
(B nepecyeTe Ha CBMHEL)

H/Q — HET AaHHbIX.

* — AaHHble npeacTaBneHbl No 1 aHkeTe.

Tabnwuya 21 — COpOCHI 3arpA3HAOLLMX BELWECTB B BOAHbIE 06beKTbI NPy f06bI4E YrNa NOA3EMHbLIM ClOCOB0M

O6bem n/unu macca copo-
HanpasneHxue cbpo-
. MeTog, oumncTkm, no- COB 3arpsAsHAOLLMX Be-
EanHuup! COB (B BOAHbIN
HavmeHoBaHue . NcTouHukm cbpoca BTOPHOrO UCMOMb30- | LUECTB NOCne OYUCTKU B
N3MeEpPEHUIA 06bEKT, B CUCTEMBI
BaHUA pacyeTe Ha BbINyCK NPoAYK-
KaHanusayuu)
uum
Bce aTankl TexHONOrM4eckoro N
dTOpUa-aHNOH riT B BoaHbIV 0OBbEKT H/L 626,5 *
npowecca
Cynbdar-aHnoH Bce aTankl TEXHONOMMYECKoro .
yned r/T B BoAHbIN 0OBbEKT H/A 4.2-634,7
(cynbdbatsl) npouecca
Xnopwug-aHnoH Bce aTanbl TEXHOMOMMYeCcKoro .
P /T B BoAHbLIN 0OBEKT H/O 2,1-283,3
(xnopwuabl) npowecca
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lNpodomxeHue mabnuuysl 21

HanpasneHwne cbpo-

MeTtoa ouncTkm, no-

O6bem u/unu macca cbpo-
COB 3arpsi3HAOLLNX BE-

EavHuupl coB (B BOAHbIV
HaumeHoBaHne N UcTounumkm cbpoca BTOPHOrO UCMOMb30- LLIeCTB NOCMe OYNCTKU B
n3MepeHun 0OBEKT, B CUCTEMBI
BaHUs pac4yeTe Ha BbINyCK NPOAYK-
KaHanmsayum)
yun
Bronornyeckas
Bce aTanbl TEXHONOrM4eckoro .
HuTtpar-aHmoH riT npoLecca B BoAHbIN OBBEKT | OUMCTKA, XUMUYE- 0-833,7
H CKOE ocaxeHne
OcBeTneHue,
npegBapuTenbHoe
BaBelleHHble Be- Bce aTanbl TeXHONOrM4YeCcKoro N
riT B BoAHbI 06bEKT oTCTamBaHue, 3,1-147.0
wecrea npouecca
donoTtauus, Guono-
rmyeckasi O4UCTKa
Bce atanbl TEXHONOrMYeCcKoro N
BIK nonh. /T B BoaHbI 06bekT H/Q 0,3-62,5
npouecca
Bbuonornyeckas
Lo Bce aTanbl TEXHONOrMYeckoro . OYUCTKA, XUMUNYe-
A30T aMMOHNWHBLIN /T B BoaHbIN 06beEKT 0,1-3,3
npoecca CKOE ocaxjeHue,
copbuus
Bce atanbl TEXHONOrM4YecKkoro . O3soHunpoBaHue
Xeneso riT B BoaHbIN 0ObekT P ’ 0-3,5
npouecca aspaums, copbums
Bronornyeckas
Bce aTanbl TeXHONOrnM4eckoro .
HuTpuT-aHmoH riT B BoAHbIN OBBEKT | OUMCTKA, XUMUYE- 01,7
npouecca
CKOE ocaxeHne
OcBeTneHue,
HedTenpoaykrbl Bce atanbl TEXHONOrM4Yeckoro N
riT B BoaHbIN 00bekT | onoTaums, duns- 0-1,0
(HedTB) npouecca
Tpauynsa
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MpodomkeHue mabnuuybl 21

HanpasneHnue cbpo-

MeToa ouncTku, no-

O6bem w/nnu macca co6po-
COB 3arpsi3HAOLLMX BE-

EavHulbl coB (B BOAHbIN
HaumeHoBaHue . NcTounmnkm cpoca BTOPHOrO MCMONb30- |  LLEeCTB MOCre OYUCTKN B
u3MepeHun 0BBbEKT, B CUCTEMBI
BaHuA pacueTe Ha BbINycK NPo/YK-
KaHanv3sayum)
yum
buonornyeckasa
docdatbl (no Bce atanbl TexHONOrnM4yeckoro .
riT B BogHbIN 0OBEKT | ouncTKa, XMmmude- <0,1
docdopy) npoecca
cKoe ocaxieHue
Bce aTtanbl TEXHONOrMYecKoro . O30HMpoBaHue
Mapranew rit B BogHbIN 06bEKT P ' 0-0,1
npouyecca aspauus, copbums
ACTIAB (aHvoHr-
Hbl€ CUHTETNYE-
Bce aTanbl TEXHONOrMYeCcKoro . dnoTtauus,
CKMe NoBEepPXHOCT- riT B BogHbIN 06bEKT <01
npouecca copbuus
HO-aKTUBHbIE Be-
wecrBa)
Bce aTanbl TEXHONOMMYECKOro .
LmHk rT B BoaHbIN 06bEKT H/p, <0,1
npouecca
Bce aTanbl TEXHONOMMYECKOro .
Hukenb riT B BogHbIN 06bEKT H/p, <0,1
npouecca
Bce aTanbl TEXHONOMMYECKOro .
KCMNAB rit B BogHbIN 06bEKT H/A <0,1
npouecca
Bce aTanbl TEXHONOMMYECKOro .
Megb rit B BoAHbIN OOBLEKT H/Q <0,1
npouyecca
Buonornueckas
deHon, rmapok- Bce aTanbl TEXHONOrNMYECKOro N
riT B BOAHbIN OOLEKT | OYMCTKa, XUMKYe- <0,1
cubeHson npouecca
ckoe ocaxjeHue
Bce aTanbl TEXHONOMMYECKOro N
CeuHey riT B BoaHbIN 06bEKT H/p, <0,1

npouecca
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OkoHnyaHue mabnuuypi 21

O6bem n/unn macca cbpo-
Hanpasnexune c6po-
. MeTog oumucTkm, no- COB 3arpsA3HsALLMX Be-
EavHnupl COB (B BOAHbIN
HavmeHoBaHne . McTouHukm cbpoca BTOPHOrO UCNOMb30- | LUECTB NOCMe OYUCTKU B
n3MepeHni 00beKT, B CUCTEMBI
BaHWS pacyeTe Ha BbIMyCK NPoayK-
KaHanusayuu)
Lum
Bce aTankl TexHonornyeckoro .
XK riT B BoaHbIN 0OBbEKT H/L <0,1
npouecca

* [laHHble NpeacTaBneHbl No 1 aHKeTe.

H/Q — HET AaHHbIX.

Tabnuya 22 — OTxoabl NPON3BOLACTBA U NOTPeBneHus npu fobblve yris nog3eMHbIM Cnocobom

Obbvem n/vnn macca
O6pa3OBaHVI$| OTXO-
Knacc EavHnupl MeTopa ouncTku,
HanmeHoBaHue . AOB A0 OUYNCTKN McTouHmkn obpasoBaHus
OonacHoOCTU n3mepeHun NOBTOPHOro NCNofb3oBaHnA
B pac4yeTe Ha TOHHY
npoaykuyun
Mepenaya Ha yTUnMsaumo TOW
BmeLarone nopo- Bce sTanbl TexHonormnye- beA y HIo ARy
\Y Kr/T 2,9-307,4 opraHmsaumm (419 BTOPUYHOTO
ool CKOro npouecca
NCNonb30BaHNS)
OTxo4bl cucTem Mepepaya Ha yTMNM3aLmio Apyrom
BOAOCHaGXEHNA 1 \Y riT 0,1-75654 1 OumncTka CTOYHbIX BOJ, opraHusayuum A8 BTOPUYHOro 1c-
BOA,004NCTKM Nonb30BaHNSA
Cxuranve yrns s koteno- | efava Ha yTUIM3aLmo Apyroi
3ona v wnak v-v riT 120,7-8477 6 HbIX arperarax, aneKkTpo- P y H Py
opraHmsauymm
cBapka
PasnunyHbie Bcnomora- Mepepava Ha yTunmsayuro TON
[peBecHble oTxoabl beA y Lo ARy
U Bvmara vV-v riT 0-1140,7 TernbHble STanbl TEXHOMO- opraHusaumm (41 BTOPUYHOrO
y rM4YecKoro npouecca NCMonb30BaHnA)
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OkoH4YyaHue mabnuuypl 22

O6bem wunm macca
obpasoBaHusa OTX0-
Knacc EanHuupl MeTopa ouncTku,
HavnmeHoBaHue . LOB O OYUCTKN McTouHumkm obpasoBaHusi
onacHoCTn n3mMepeHunmn NOBTOPHOro NCNonb3oBaHUA
B pacyeTe Ha TOHHY
npoayKumn
Mepepaya Ha yTUNM3aLuIO Ton
Pasniqrele senomora- o} falfmsa nm {rﬂaBHbll\L/‘I OGA:;/OM
MeTtannonom V-V riT 7,9-2156,1 TernbHbIE 3Tanbl TEXHOMO- P 4 . P '
L1151 BTOPMYHOW BbINMaBky metar-
MMYeCKoro npouecca
nos)
KommyHanbHble 0T- Mycop ocucHbIx 1 BbiTo- | lNepenadva CTOPOHHEN opraHu3a-
y V-V rhr 12,1-482,6 yeop o > pea P P
XOAbl BbIX NMOMELLEHUIA LUUn Ha 3axXOpOHEHWe
PesunHa v nnact- WAY; o 0-200.7 Bce atanbl TexHonornye- | lNMepepgaya Ha yTunmsauumio apyron
Macchl ' CKOro npouecca opraHusaunm
Mepepaya Ha yTunmsaumo apyrom
Bce aTankbl TexHonornve- | opraHmsauum (rnaeHbiM 06pasom
Mpoyee -V rT 0-150,6 P Lant ( PasoM,
CKOro npouecca Ans nepepaboTkn Unn 3axopoHe-
HWUSA Ha NONUroHax)
3ameHa macen npu akc- N
Mepepaya CTOPOHHEN OpraHM3a-
OTxoabl macen u nnyartayum o6opyaosaHms,
1l riT 1,9-48,6 Lnn Ana BTOPUYHOIO UCMONb30Ba-
HedTENPOAYKTOB TpaHcrnopTa 1 ropHo- .
LaxTHoro 0bopyaoBaHus
AKKYyMynsTOpbI U Mepenaya Ha yTUNM3aLuto TOn
yMy P Bce atanbl TexHonornye- beA y Lo APy
KMcrnoTa akkymyrnsi- -1V r/t 0-48,1 opraHvsaumm (rnaeHeiM o6pasom,
CKOro npouecca
TOpHas ansi nepepaboTkmn)
Mycop oducHbIX nomelle- | MNepegaqa Ha yTunusaumo romn
OprrexHuka \% i 0-0,2 ycop odpuCHe Ly peA y Lo Apy
HUA opraHusaumm
JTamnbl pTyTHbIE, .
Mepepava Ha yTUNM3aUmIo 4pyrown
PTYTHO-KBapLeBbIe, | ay 0-1.1 3ameHa namn ocBeLLeHWs
opraHusaumm
NOMUHECLIEHTHbIE
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Tabnuya 23 — Npoune pakTopbl BO3AEUCTBUS

YpoBEHb BO3AENCTBUA

EAvHWLBI | A0 CHWKEHUS B pacuyeTte Ha . MeToz CHIDKEHUS! YPOBHS BO3AEl-
HavmeHosaHne . McTouHMK BO3AENCTBUA
M3MEPEHNA | TOHHY NpoayKuMu (Unu no- cTBua
CTOSIHHBI YPOBEHb)
OuncTHOM KombalH, rnaeHbIN KOHBEN-
€p, 3MeKTPonoess, NEHTOUHbIA KOHBEW-
MpyMeHeHWe cpeacTB MHAMBU-
ep, HacocHoe obopyaoBaHue, nepe- N
Lym ab 0-102 AyanbHOU 3alUuThl, 3aLUTHBIX
rpy>xatenu, BeHTUNALNOHHLIE YCTaHOB-
CcpefcTB ANsi OpraHoB cryxa
Kn, apobunkn, ceapoyHoe obopyaosa-
HWe
WUcnonb3oBaHue npoTveoBubpa-
Mpoxonyeckuin kombanH, Gyposble MOHHbIX 3aLUUTHbLIX CPEeACTB
Bubpauus ab 0-135 PoxoA yp 4 t PEACTS,

CTaHKn

CpencTB nHaMBMAYanbHOM 3a-
WMTBI

L102—L¢ O1U
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3.3 do6blvya yrns oTKpbITLIM COCOBOM

3.3.1 MaTepuanbHbIA U 3HepreTMUYEcKui 6anaHc

Mpv fobbive yrns OTKPbITEIM CMOCOBOM LUMPOKO UCMOMb3YHTCA MaTepuanbHble pe-
cypcel (Boga) U SHEpropecypck! (3NeKTpoaHeprus, HedpTenpoaykTbl U T. A.).

Mpn noprotoBke cnpasoyHvka HAT Obinv nony4veHbl 3anonHEHHbIe aHkeTbl OT 38
NPeAnPUATUA YroflbHOM MPOMBILLMEHHOCTU, OCYLLECTBSIOWMX A0ObIYY Yris OTKPbITbIM CNO-
cobom. B aeBsiT! u3 aTnx 38 aHKeT AaHHble O NOTPeBneHnn MaTepuarbHbIX U dHepreTude-
CKWX PECYPCOB yka3aHbl He BbInu.

M3 aTnx 29 ocTaBLUNXCA NPEANPUSATUA YeTbipe COBMELLAIT AeATENbHOCTE NO OTKPbI-
TOW A0OblYe yrNa C AeATENbHOCTLIO MO oBoraweHno yris, a ewe OfHO — KakK AesTenbHO-
CTbIO MO 0OBOralleHuio, Tak N ¢ AeATENbHOCTLIO MO NOA3eMHON aobbiue yrna. U3 atux natm
npeanpusaTUA ABa NPeAcTaBMNM AaHHble B pas3byeke MO AaHHbIM 3Tanam Npov3BOACTBA
(B TOM yMcne NpeanpusTUE, OCYLLIECTBISIOWES MOA3EMHYI0, OTKPbITYO A00bIMYy 1 oboralue-
HKE), oCTaBLUMECS TPU — TOMBKO B CyMMme. TeM He MeHee BCe 3TW NSTb NPEeAnpUsTUN pac-
CMOTpPEHbI B AaHHOM pasaene, nockornbky aobbiva yrns TpebyeT ropasgo 6onblue sHepreTu-
YECKUX PECYPCOB M CBEXEW BOAbI, YeM oborawieHne (YTo NoATBEPKAAETCH AaHHBIMU 3anon-
HEHHbIX aHKeT).

JaHHble MO MCNonNb30BaHWID OGOPOTHON BOAbLI HE PACCMOTPEHBbI B J@HHOM pasaene,
MOCKOINBKY OHW YKa3aHbl TOMbKO YeTbIpbMA NPeanpUSTUSMA, ABa U3 KOTOPbIX COBMELLatoT
LesiTenbHOCTb No A06bIMe W oBoraleHunto Yrnsa U Npu 3TOM He NPEAO0CTaBUINM AaHHBIE NO NO-
TpebneHnto pecypcoB B pa3bmeke Mo BuaaM AesTENbHOCTU.

HekoTopble AaHHble M3 3aMOSIHEHHbLIX aHKET MO NMOTPEBNEeHUI0 pecypcoB xapakTepu-
3yloTCA OnpeAeneHHsIMU fedekTami. B HEKOTOpbIX aHkeTax OTCYTCTBYHOT AaHHbIE O Mo-
TpebneHnn Tex UNn UHbLIX BUAOB pecypcoB. B psae aHKeT faHHble NpeAcTaBrneHbl HE B TOW
pasmepHocTK, 4TO Obina ykasaHa B wabnoHe Tabnuubl. o 3TOW M psSay APYMMX MPUYKH
8 HabopoB 3HauYeHUI Obinn OTOPOLLEHBI KaK CTaTUCTUYECKM HEAOCTOBEPHbIE.

Takmum oBpa3om, gaHHble 0 NOTPeBNEeHNM NEKTPOSHEPTMM UMEIOTCS MO 22 npeanpus-
TUSAM, AaHHble O noTpebneHun Tonnmea — no 21 nNPegnpuaTUIo, AaHHble O NoTpebneHun
ceexen Bogbl — no 10 npeanpusaTusam.

Pacxop martepuanoB 1 SHEpropecypcoB Ha TOHHY TOBAPHOrO YIS W, Kak CneacTeume,
KONMMYECTBO BbIBPOCOB, COPOCOB 1M 0OPa3yoLMXCH OTXOLO0B, 3a8BUCUT KaKk OT MPUHATON Tex-
HOMorum NPoM3BOLCTBA, TaK U OT FOPHO-TEONOTMHECKUX YCNOBUA MECTOPOXKLEHNS.

B cBsian ¢ 3TUM yAenbHbIE pacxofHble MOKasaTenu no mMarepuanam u 3Hepropecyp-
cam (Ha TOHHy yrnsi), notpebnsiembiM Npu JoOblYe Yris OTKPbITEIM CNOCcoBOM, MOTYT pasnu-
YyaTbCs Ha HECKOMBKO nopsiakos. B Tabnuvue 24 npefcraBneHsl MUHAMAIbHbIE U MakcUMmarnb-
Hble yAenbHble pacxXoAHbIe NokasaTenu o noTpebneHnn pecypcos.

Tabnwnuya 24 — Pacxog cbipbs, Marepuanos U 3Hepropecypcos

. Pacxoa Ha 1 T npoaykuyun
HaumeHoBaHve EavHnubl nameperni — —
MUHUMATbHbIA MaKCcMManbHbIN
OnexTposHeprna KBT-u/T 0,4 28,4
Ceexas Boaa MIT 0,005 0,06

198



UTC 37-2017

OkoH4aHue mabnuuybi 24

. Pacxog Ha 1 T npoaykuum
HaumeHosaHue EpvHnybl namepeHun — —
MWHUMANbHBIN MakcUMarbHbIA
Tonnueo Tyen. T/t 0,0002 0,005

3.3.2 XapakrepucTuka aMmccum
3.3.2.1 BbIOpOCHI 3arpsA3HAIOWUX BelecTB B aTMocdepy

Mpu cocraenerun cnpasoynmMka HOT Gbinn nonyyeHbl 3anonHeHHble aHKeTbl oT 38
NpeanpUsSTUA YronibHOW NMPOMBILLIIEHHOCTW, OCYLLECTBRSOWMX A00bIMY Yrnsa OTKPbITbIM CMo-
coboM. B aHkeTe oT AByX Npeanpusituin ns atnx 27 He 6binn ykasaHbl gaHHble Bbibpocax 3a-
rPA3HSAIOLWNX BELLECTB B aTMocdepy.

W3 ocTaBumxca 36 npeanpusiTUin TpU COBMELLAKT AEATENbHOCTb NO OTKPLITON A06bI-
ye yrnsi ¢ AeATensHOCTLI0 NO oboralleHuio yrns, a elle ogHO — Kak C AeATeNbHOCTbIO No
oboraleHnto, Tak U C AeATENbHOCTLIO NO Noa3emMHoON Aobbive yrna. MNpyu 3TOM B aHKeTax,
MOCTYNUBLLUMX OT 3TUX NPEANPUSTUNA, JaHHBIE O BbIOpOCax He pasbuTbl NO 3Tanam Npou3Boa-
cTBa. B cBA3M ¢ aTUM npeanpusiTue, OCYLLECTBRSIOEE MOA3EMHYO, OTKPbITYIO A0ObIMY U
oboralleHve, aanee He paccmatpyanocb. HanpoTve, NpeanpusaTus, ocyLlecTBnsowme oT-
KpbITYto A00bIYYy yrns 1 ero oboralleHue, y4uTbiBanich Npy COCTaBneHnM AaHHOTO pasgena,
NOCKOSbKY MPU OTKpbITOM f0ObIMe yrna dopMmpyeTcs ropasno bonblue BbIOPOCOB 3arpss-
HSIIOLLIMX BELLECTB, Yem npu ero oborawieHum (410 NoATBEPKAAETCS AaHHBIMU 3aMOSTHEHHbIX
aHKeT).

PasnnuHble NpeanpusTua NpeacTaBunu AaHHble O BbiBpocax C pa3HoW CTeneHblo ae-
Tanu3aumm. 3TO CBA3a@HO C TEM, YTO OCHOBHOE TEXHONOrM4eckoe obopyaoBaHNe Ha yronb-
HbIX paspe3ax SBAseTcs MOOUIbHBIM, @ HE CTaUMOHAPHbLIM, U NOTOMY BbIGPOCHI 3arpA3Hs0-
LWMX BeLlecTs B BOMbLUMHCTBE Cry4aeB SIBMNSOTCA HEOpraHW3oBaHHbIMU. LleHTpanuzoBaH-
Hbleé CUCTEMbl BO3[lyXOOUMCTKN Ha YronbHbIX pa3pesax OTCYTCTBYHOT, OYNCTKa BO3Ayxa OCy-
LLECTBNSETCH yCTaHOBKaMW, AENCTBYIOWMMY B TECHON CBA3N C OCHOBHBIM TEXHOMOMMYECKUM
obopynoeaHvem (cm. 2.2.7.1). OueHka o6bemOB BbIGPOCOB OCYLLECTBMSETCS Pac4eTHbIM
mMeTofoM. B cBs3u ¢ aTum 13 NpeanpuAaTUI ykazann TONbKO AaHHbIE O CyMMe BbIGPOCOB No
BCEMy TexHomnorumdeckomy npoueccy. OcrtanbHble 22 NpeanpuaTUS ykasanu AaHHble O Bbl-
Opocax B pa3buveke No sTanam TexHonorndeckoro npouecca. OgHako nsATb NPeanpUATUA U3
3TUX 22 yKasanu gaHHble NULLb MO OTAENLHBIM 3Tanam TEXHONOMMYECKOro NpoLecca.

B cBsiaM ¢ 3TUM cHavana GyAyT pacCMOTpeHbl JaHHble O BbiGpocax 3arpsi3HSHLLUX
BELLECTB MO TEXHOMOrMYECKoMy Mnpoueccy B Lenom (Ha ocHoBaHuu paHHbix 30 npeanpus-
). 3atem ByayT npeacTaBneHbl arperMpoBaHHble AaHHble O Bblibpocax no OoTAerNbHbIM
aTanaM TEXHONOMMYECKOro npoLecca (Ha OCHOBaHUM AaHHbIX 22 NPEAnpUsTUN).

B nonyueHHbIX aHkeTax ObinyM NpeAcTaBneHbl AaHHble Mo Bbibpocam 43 3arpsasHsiio-
WX BewjecTB. M3 HUX NATb BELLECTB Aanee He paccMmarpuBanvch, NOCKOSbKY OHU Mpef-
cTaBnsloT cobon NoaBuabI Nbi HEOPraHNYECKON.

HdaHHble 0 BbIOpocax 38 3arpsaAsHSIOWMX BELECTB B LIEMIOM MO TEXHONOrMYECKOMY
npoteccy (Ha ocHoBaHWM AaHHbIX 30 NpeanpuATUA) ykasdaHbl B Tabnuue 25. YaenbHble Bbl-
OpocCbl 3arpAsHSIOLMX BELLECTB Ha TOHHY TOBapHOrO Yrns pasnuqatoTcs B HECKOMbKO pas,
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41O 06YCNOBMNEHO KaK UCMONb3yEMbIMW TEXHOMOMMSIMU NPOM3BOACTBA, Tak U CUMBbHO 3aBUCUT
OT rOPHO-TEONOMMYECKUX YCIOBUIA MECTOPOXAEHNS.

JanHble 0 BbIOpOCax 3arpsAsHSIIOWMX BEWECTB B atMocdepy npu Aobblye yrns oTKpbI-
TbiM cnoco6om npeacTaBneHsbl B Tabnuue 26.

W3 38 3arpasHaoLwmx BELEeCTB TONbKO 7 3aperMcTpypoBaHbl B Bbibpocax Ha 20 1 60-
nee npeanpusatusax na 30 pacCMOTPEHHBIX (T. €. KaKk MUHUMYM Ha 2/3 npeanpuaTuii) — aTo
HeopraHuyeckas Mbifb, OKCWZ yrineposa, AMOKCU asoTa, AVUOKCUA Cepbl, OKCug, as3oTa, caxa,
KEPOCUH.

M3 aTux BeLecTB TONbKO HeopraHuyeckas Mnbiib (OPMUPYETCA HEMOCPEACTBEHHO B
XoAe TexHonornyeckoro npouecca. Caxa, KepoCUH M OKCUAbI SIBMSILOTCA NPOAYKTaMn cropa-
HWA ABUraTenen BHYTPEHHErO CropaHns U KOTEIbHBIX arperaTtos, NOTOMy He MOryT ObITb OT-
HeCeHbl K MapKepHbIM BellecTBam (cM. 2.2.7.1). hcxoaa mns aTux Kputepues, MapKepHbIM
BELLECTBOM NMpu OLeHKe BbIBpocoB B atMocdepy oT A06bIuM yris OTKPbITbIM CNOcoGom npu-
3HaeTCs MbiNb HEOPraHMyeckas.

KoHTponb cogepxaHna MapkepHbIX BELWECTB B Bbibpocax Ha cooteeTcTaue MNAK ocy-
LLIECTBNSETCH C NEPUOANYHOCTBIO, onpeaeneHHon ycnosusamm KOP. Pekomenayetcs nposo-
AVTb 3aMepbl BbIGPOCOB HEOPraHMYECKOW MbIMW B KOHTPOMbHbLIX TOYMKAX Ha rpaHuue caHu-
TapHO-3aLLUUTHBLIX 30H (ONPEAENsIOTCSH NPOEKTOM) B aBTOMaTUYECKOM PEXUME MO YCPEAHEH-
HoOM 3a cyTkM npobe. 3HaudeHune cpepgHecyTtouHon MNOK B3BelLEHHbIX BELWeCTB, B KOTOpbIE
BKIOMaETCA HeopraHnyeckas neinb, coctaendet 0,15 MF/M3, 3HaYeHVe MakcumarnsHON paso-
soit NAK - 0,5 mr/m® [80].

CTpyKTypa BbIOPOCOB MO 3Tanam TEXHONOMMYeckoro MpoLecca CyLLECTBEHHO pasnu-
yaeTcs Mexay npegnpustusamn. [lons OypoB3pbiBHbIX paboT B CTPYKTYpe BbIOPOCOB MOXET
nameHsaTecs oT 0,001 % #o 52 %, BbIEMOYHO-NOrPY304HbIX padoT — oT 0,4 % no 64 %,
TPaHCMOPTUPOBKU rOpHOM Maccel — oT 5 % Ao 58 %, cknaguposaHusa yrna — ot 0,3 % ao
20 %, cknaaupoBaHusi oTxoaoB — OT 4 % Ao 69 %. MNMopobHble pasnuuns cBsA3aHbl C UC-
nonb3yemMbIMU TEXHOMOTUAMK. Hanpumep, npUMEHEHNE rTMAPaBNNYECKOro paspyLUEHns rop-
HOWM Maccbl NMO3BONSAET CHU3WUTL BbIOPOCHI Ha 3Tane MoAroToBKW ropHLIX MOPOoA, NPUMEHEHWE
KenesHOAOPOXKHOIo TpaHCrnopTa — Ha 3Tare TpaHCNopTUPOBKU rOpHON maccbl U T. 4. OaHa-
KO MPUMEHEHME TexXHOMNormi1, obecneunBaroLLMx HU3KkMe BbIBPOChI B atMocdepy, orpaHnym-
BaeTCH PSAOM MPUYUH: POCTOM COPOCOB 3arpsid3HEHHBIX CTOYHbIX BOA (B OTHOLUEHWUW rMapaB-
JIMYECKOro paspyLUeHUst TOPHOW MAaccChl), BLICOKUMU KanuTanbHbIMK 3aTpatamu (B OTHOLUe-
HUW XENe3HOAOPOXKHOro TpaHcnopTa).

MOXHO BUAETb, YTO Mblflb HEOPraHUYECKas ABMNSETCA OCHOBHBIM 3ArpA3HAOLLMM Be-
LLIECTBOM Ha 4 13 6 3Tanax TEXHONOrMYeCcKoro NpoLecca, eLwe Ha OAHOM 3Tane OHa HECKOIb-
KO ycTynaeT okcuay yrmepopa. HeopraHuueckasi Mbinb OTCYTCTBYET B BbiOpocax Nulb Ha
aTane BOAOOTNNBA W BOAOOTBOAA, rAe 06beM SMUCCMM 3arpASHSIIOLLVX BELLECTB KpavHe HU-
30K. ATO NoATBEPXKAAET BbIOOP HEOPraHNYECKOM MblfM B KAYECTBE MapKepHOro BeLLECTBa.

Tabnunya 25 — Bbibpochl 3arpsi3HSOLLUX BELLLECTB B aTMocdhepy npu Aobeive yrna
OTKPbITLIM CNOCOGOM MO 3Tanam TEXHONOrMYECKOro npolecca

Macca BbIGpocoB 3arpsi3Hs-
IOLLUX BELLECTB nocre
OYNCTKUN B pacyeTte
Ha BbINYCK NPOAYKUMK, /T

HaumeHoBaHue

BypoBapbIBHbIE paboThl
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HaumeHoBaHue

Macca BbIGpOCOB 3arpsi3Hsi-
IOLLMX BELECTB Mocre
O4MCTKM B pacyeTe
Ha BbIMyCK NPOAYKUUM, /T

Yrnepogpa okeng, 0,6-310,5
Mbinb HeopraHuveckas ¢ cogepxaHnem kpemHusa mexee 20 %, 0-362.2
20 % — 70 %, a Tarke 6onee 70 % '
AsoTa anokcua, 1,1-54,9
A3soTa okecua 0,2-91
Cepbl gnokeng, 0,1-50,4
Yrnepog, (caxa) 0-10,3
KepocuH 0-5,9
Ceposogopos 0-1,9
Yrnesopopoael npeaeneHble C1 — Cs (MCkovan MeTaH) <0,1*
BeHauH <0,1*
Yrnesopopoas! npegeneHbie Ci2 — Cqg 0-04
Yrnesogopogbl npeaensHble Cs — Cqo <0,1*
Hwxenesa Tpuokeng 0-0,2
dopmansaerua 0-0,1
MeTmnGeH3on (Tonyon) <0,1
Oumetnnbenson (kcunon) <0,1
BeHaon <0,1*
PTOPUCTLIM BOZOPOI, PacTBOpMMbIE hTOopMAbI <0,1
MapraHeL, 1 ero coegMHeHns <0,1
dTOpNaLI rasoobpasHele (B NnepecyeTe Ha hTop) <0,1
OTtnnbeHaon (cTmpon) <0,1*
Xpom (Cr®%) <0,1*
CeuHey <0,1*
CepHas kucnora <0,1*
BbenzanunpeH <0,1
BbleMOYHO-NOrpy304Hbie paboThbl
MbinNb HeopraHnyeckas ¢ cogepxaHuemM kpemHus meHee 20 %, 02-163.8
20% — 70 %, a Takke 6onee 70 % ! !
Yrnepoga okena 0,3-10,5
A30Ta gnokeuna 0,2-8,4
KepocuH 0,1-11,4
Yrnepoga (caxa) 0-2,2
Cepbl guokena 0-26
A30Ta okeua 014
Yrnesogopogabl npeaensHble C12 — Cqo 02*
Ceposogopoa <0,1*
TpaHcnopTMpoBKa ropHON Macchl
A30Ta amokeua, 55,2-412,4
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HaumeHoBaHue

Macca BbiGpocos 3arpasHa-
IOLLMX BELLeCTB rocne
OYMCTKM B pacueTe
Ha BbIMYCK NPOAYKUMW, /T

Yrnepoga okeng, 34,2-167
AsoTa okeuna 67 *
MbINb HeopraHuyeckas ¢ cofepxannemM KpemHns meHee 20 %, 21-1798
20% — 70 %, a Takke donee 70 % ' '
Cepbl gnokeng 2-114,3
Yrnesogopoab! npeaeneHble C12 — Cqg 225*
KepocuH 5,5-34 1
Yrnepog (caxa) 1,8-15,9
CknapvpoBaHue yrns
MbiNb HeopraHmnyeckas ¢ cogepxaHnem kpemHms mexee 20 %, 0.4-60 3
20% — 70 %, a Takke 6onee 70 % ' '
Yrnepoga okcua 11,9*
KepocuH 10,4 *
A30Ta guokeng, 8,1*
Cepbl anokeng 6*
Yrnepog (caxa) 23*
A30Ta okeug 1,3*
CknagmpoBaHne 0TXO4OB NPOU3BOACTBA
MbINb HeopraHuyeckas ¢ coaepXaHvem kpemHns meHee 20 %, 02-318.9
20 % — 70 %, a Takke 6onee 70 % ! ’
Yrnepoga okeng 0,2-14
KepocuH 0,1-15,2
A3oTa anokcua, 0-8
Yrnepog (caxa) 0-3,1
Cepbl anokemg, 0-3,1
A30Ta okena 0-1,8
BoaooTtnme n BOA0OOTBOA,
MeTtaH <0,1*
Ammumak <0,1*
A30Ta auokena <0,1*
A30Ta okeng <01*
Cepoogopoa <0,1*
dopmanbaerng <0,1*

* InanasoH 3Ha4eHuUin OTCYTCTBYET, Tak Kak AaHHble NPeACTaBneHbl Mo 1 aHKeTe.
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3.3.2.2 C6pochI 3arpA3HAIILUX BEWECTB B BOAHbIE 060 bEKTbI

B npouecce A06bIMM yris OTKPbITbIM CrIOCOOOM, (POPMUPYHOTCA ABa TUMA CTOYHbIX
BOA: KapbepHble ((POPMUPYIOTCA HEMOCPEACTBEHHO Ha 3Tanax Npou3BOACTBEHHOrO NpoLec-
€a) 1 X03aNCTBEHHO-ObITOBbIE ((hOPMUPYIOTCH B aAMMHUCTPAaTMBHO-ObITOBbIX KOprycax).

dopMmpoBaHME 3arpA3HEHHbIX CTOYHbIX BOA OCYLLECTBMSETCS NPaKTUYMECKN Ha BCEX
aTanax TEXHONMOrMYeckoro npouecca [o6blun yrnsi OTKpbITbIM crnocoboM. OuncTka 3arpss-
HEHHbIX CTOYHbIX BOJ OCYLUECTBMSIETCS HA LUEHTPanbHbIX OYMCTHbLIX COOPYXEHUAX
(cm. 2.2.7.2).

Mpun cocraBneHun cnpasoyHuka HAT 6binv nNoslyveHbl 3anofHEHHbIE aHkeTbl OT 38
NpPeanpuATUA YronbHON NPOMBILLNEHHOCTM, OCYLLECTBASAOWMX A00bIMY YN OTKPLITbIM CMNO-
cobom. B aHkeTe OT YeTbipex npeanpuaTUii u3 aTux 38 He BbinNn ykasaHbl AaHHbIe 0 cbpocax
3arpASHSAIOLLMX BELLECTB B BOAHbLIE 0O BLEKTDI.

M3 ocTaBwmxcs 34 NpeanpusiTuii CeMb COBMELLAKOT AEATENbHOCTL MO OTKPLITON A0-
Oblye yrns ¢ LeATenbHOCTLIO NO 060raleHno YIS, a ele 0A4HO — Kak C AeSITENbHOCTLIO Mo
oboralLleHmto, Tak U C AeATeNbHOCTbIO NO nog3eMHon aobbive yrns. Mpu 3ToM B aHkeTax,
NOCTYMUBLLUMX OT 3TUX NPEANPUATUA, AaHHbIe 0 cbpocax He pa3buTbl NO 3Tanam Npov3Bof-
cTBa. B ¢cBA3N € 3TUM npeanpuaTue, OCYLUECTBRSIOWES NOA3EMHYI A00bIYYy, OTKPbLITYHO A0-
Oblvy 1 oboralleHne, ganee He paccMmatpusanocb. Hanpotue, npeanpusaTus, ocylecTens-
toLLME OTKPLITYHO A0DbIMY yris U ero oboralleHne, y4muTbiBanmch NpyU COCTaBIEHUN AaHHOTO
pasgena, NocKONbKy NPWU OTKPbITON Aobbive yrna dopmupyeTtcs ropasno 6onble copocos
3arpsAsHSAOLLMX BELLECTB, YeM Npu ero oboraeHnm (4T0 NOATBEPXKAAETCA AaHHLIMW 3aMnon-
HeHHbIX aHKeT). Takum obpas3om, paccmaTtpueanich AaHHble o cbpocax ¢ 33 npeanpusaTui.

[HaHHble o cOpocax npepcTaBrneHbl B aHKeTax ¢ getanusauuen no sogoctpocam. Ko-
NM4eCTBO BOAOCOPOCOB Ha YrofibHbIX pas3pesax BapbuMPyeTCs OT OAHOro A0 NSATW.
Ha 6onblwmrHCTBE NpeanpusTuin BogOCOpOCH! SBNSIOTCA YHUBEPCANbHBIMU. Yepe3 HUX Npo-
XOAST CTOKM KaK OT Kapbepa (kapbepHble, NMUBHEBLIE, TaneBble, NPOM3BOACTBEHHbIE), TaK U
OT XO3SIMCTBEHHO-ObITOBLIX MOCTPOeK. JIULb Ha YeTbipex NPeanpuaTUaX CTOKU OT Kapbepa 1
OT XO3ANCTBEHHO-OLITOBLIX MOCTPOEK pasHECEHbI NO pasHbIM BogocOpocaM. XUMNYECKUA Co-
CTaB CTOKOB OT KapbepoB W OT XO3SNCTBEHHO-ObITOBLIX MOCTPOEK MpaKTU4ECKM
He pa3nuyaeTcs: nogaenstowiee 60MbLUNHCTBO MACChl 3arps3HAIOLLMX BELLECTB NPUXOAUTCS
Ha cynbdathbl, Xropuabl U HATpaThbl. Macca 3arpssHsIoLLMX BELLECTB B CTOYHbIX BOAAX OT XO-
3ANCTBEHHO-ObITOBBLIX NOCTPOoeK coctasnsAeT nuwb 0,7 % — 5,9 % OT cymmapHOM Macchl 3a-
rPAHSIIOLLMX BELLECTB MO NPEANPUSITULO.

XoTta chopMUpoBaHue 3arpsi3HEHHbIX CTOYHbIX BOJ OCYLLECTBIISIETCA MPAKTUYECKU Ha
BCEX 3Tanax TEXHONMOrMYeCcKoro rnpouecca, oueHTb obbem popMMpoBaHUS 3arpASHAIOLLIMX
BELLECTB MO 3TVMM 3Tanam He NPeacTaBnAeTCs BO3MOXHBIM. YUYET U OYUCTKA 3arpA3HEeHHbIX
CTOYHbIX BOA OCYLUECTBISAETCH Ha LEHTpanbHbIX OYUCTHBLIX COOPYXEHWUAX, YCTaHOBIEHHbIX
Ha Bbixoge ¢ Bogocbpocos (cM. 2.2.7.2). OueHka o6bemoB COPOCOB OCYLLECTBNASTCS pac-
YeTHbIM MeToAaoM. B cBSian ¢ 3TUM paccMOTPeHbl AaHHble 0 cOpocax 3arpAsHAWNX Be-
LLIECTB UCKITIOYMUTESNBHO MO TEXHONOMMYECKOMY NPOLECCY B LIENOM (Ha OCHOBaHWM AaHHbIX 23
NpeanpusaTUi).

B nony4eHHbIX aHkeTax Oblny npeacTaBneHbl AaHHbIe o copocam 29 3arpsasHAOLWLMX
BewecTs (cM. Tabnuuy 27). YaenbHble cOpoChl 3arpsasHAIOLWLNX BELWECTB Ha TOHHY TOBapHOro
YIMs pasnuyaloTcs B HECKOSBKO pas, YTo 0ByCrnoBneHo Kak UCMonb3yeMbIMU TEXHONOrUAMU
NPOV3BOACTBA, TaK U CUMBHO 3aBUCUT OT FOPHO-TE0NOMMYECKNX YCITOBUIA MECTOPOXAEHUSI.
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N3 29 3arpsasHAoLLmMX BELEeCTB TONMbKO 6 3aperncTpuposaHo B copocax Ha 28 1 Gonee
npeanpuaTusx n3 33 paccMOTpPeHHbIX (T. . Bonee Yem Ha 80 % NpesnpuUsSTUA):

- HePTb W HEPTENPOAYKTHI;

- cynbdar-aH1oH (cynbdaThbl);

- Xeneso,

- HATpAaTbI (HUTPaT-UOHBI);

- HUTPUTBI (HATPUT-NOHbI);

- xnopuabl (XNopua-UoHblI).

BbINo NpMHATO pelleHne He OTHOCUTL K MapKepHBIM BELLECTBaM CynbdaTtbl U XNopu-
Abl, NOCKONbKY OHW HE NPUBHOCATCSA MPEANPUSTUSAMA B NpoLecce NPOU3BOACTBEHHON Aes-
TEeNbHOCTU U UX KOHUEHTpauuA B CTOYHbIX BoAax B BOMbLUMHCTBE CryvyaeB HaxoaWUTCs Ha
YPOBHSAX, XapaKkTepHbIX ANSA NOBEPXHOCTHbIX BOA. HUTpaThl U HUTPUTLI Takoke HE OTHECEHBI K
MapKepHbIM BELLECTBAM, NOCKOMbLKY NMPUBHOCHATCH YrONbHOW NPOMBILLIIEHHOCTBIO B HE3HAYU-
TENbHOW A0NEe OTHOCUTENBHO UX COPOCOB APYrUMU BUAAMWN LEATENBHOCTY.

Ucxopa M3 ONUCaHHbIX BbILLE KPUTEPUEB, MAapkepHbIMKM BELLECTBAMW MNPU OLEHKE
cOpocoB B BOAHbIE 06bEKTbI OT A00bIYM YIS OTKPLITLIM CNOCOGOM NPU3HAIOTCS:

- B3BELUEHHbIE BELLECTBA;

- Xeneso;

- HepTb M HePTENPOAYKTHI.

B kayecTBe MHAMKaTOpa HEraTMBHOTO BO3AEUCTBUA NPEnpUSTUA YronbHOW oTpacnu
Ha BOAHbIE pecypcbl (CTOYHbIE BOAbI) AOMOMHUTENLHO MPUHAT MapKepHbIA Nokasatens —
KMCNOTHOCTb BoAb! (pH). onpefeneHun LONyCTUMOrO Avana3oHa KUCNOTHOCTU BOAbI YYUTbI-
BarOTCs TpeboBaHMs K ka4ecTBy NUTLEBOM BOAbI [81], a Takke TpebosaHus k kauecTBy cbpa-
CbIBAEMOW B BOLHbIE OOLEKTLI BOABI, MPUHSTLIE B PSAE EBPONEUCKUX CTPaH.

KoHTponb MapKepHbIX BELLECTB MOXET MPOM3BOLUTLECH B aBTOMaTUYECKOM pexume
unu ¢ npveneveHnem naboparopum.

3amepbl B aBTOMaTMYECKOM PEXMME MPOU3BOASITCA MO YCPEAHEHHOW 3a CyTKU UC-
none3oBaHms npoBooTBopHbiX LWkados npobe Bogbl. B aBTOMaTU4ECKOM pexume ocy-
LLIECTBISAETCH KOHTPOMb MAPKEPHOro Nnokasarens — KMCNoTHOCTY BoAbl (pH).

KoHTpOnb COOTBETCTBUS COAEPKaHNSA MapKepHbIX BelecTB B CToYHbIX Bogax MK B
nabopaTopHbIX YCIOBUSAX OCYLLECTBMNAETCH C NEPUOANYHOCTLIO, ONPEAEneHHON YCIoBUSAMN
KOP. UcnonkayeTcst 4Nst MapKepHbIX BELLECTB, 3aMepbl KOTOPbIX HE MOFYT OCYLLECTBMATLCA
B aBTOMaTU4YeCKOM PEXUME B CBA3M C OCOOEHHOCTAMU MPOBEAEHUS U3MEPEHUA U OTCYT-
cTBMeM Heobxoammoro o6opyaoBaHms. K Takum MapkepHbIM BeLLecTBaM OTHOCATCS:

- HePTb U HEPTENPOAYKTI;

- Xeneso;

- B3BELLUEHHbIE BeLLeCTBa.

3.3.2.3 OTxoabl NnpousBoACTBa

Mpu oTKpbITOM A06bIME YrNa Haubonbluve yaenbHble Nnokasateny obpasoBaHUsA OTXO-
[OB MPUXOASITCA Ha BCKPbILHbIE NOpoAbl. [py 3TOM AaHHbIe OTXOAbI ABMSIOTCA HAMMeHee
onacHbIMM BUaMN OTXOA0B: OHM OTHOCATCA K V knaccy onacHoCTU (MPakTuieckn HeonacHsle
oTX0abl).

K ocTanbHbIM Bgam oTxoaoB, (hOPMUPYIOLLIMXCS Ha YronbHbIX paspesax, OTHOCATCS:
namnbl pTyTHbIE, PTYTHO-KBapLIEBbLIS, NIOMUHECLIEHTHbIE (OTHOCATCS K | (HauBbICWeMy) knac-
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Cy OMacHOCTK), aKKyMynsiTopbl U kucnoTa akkymynsTopHas (Il knacc onacHoOcTuh), OTXoAbl
macen n HedTenpoayktoB (lll knacc onacHocTh), a Tawke 3ona 1 wnak (obpasyrTes npu
CKUraHWW Yrisi B KOTEIbHBIX U MPU 3NEKTPOCBAPKE), OTX0AbI CUCTEM BOAOCHADKEHNS U BO-
LOOYNCTKM, Pe3nHa U NnacTMacchl, OpPrTeXHNKa, KOMMYHanbHblE OTXOAbI U METannonom, Ko-
TOpble OTHOCHATCH K MarnoonacHbIM 1 HaUMEHEe OMacHbIM Krnaccam OTXOL0B.

OTxofbl ManoonacHoro U HaMMeHee OMacHOro KIacCoB Tawke B OONbLUMHCTBE CBOEM
He ABMAKTCA CneundnYHBIMU ANA YronbHOM oTpacny. Hanpumep, 3ona v wnak o6pasyroTes
B MpOLEeCcce CXUraHusi TBEPLOro TOMnMBa B KOTEMbHbLIX, METaNMNOMNOM — B MPOLEcce PEMOH-
Ta obopynosanua 1 T. 4. CnepgoeaTtenbHO, B KOHTEKCTe onpeaenexHus HAOT, B kadecTee Map-
KEPHbIX BELLECTB LiefiecoobpasHo paccMaTtpuBaTh MUb CreumMdUYHbIE OTXOAbI, NPeacTaB-
NEHHBIE BCKPbILLHLIMW MOPOAaMW.

Mpu coctaeneHun cnpasoyHvka HAOT Gbinu nony4yeHbl 3anonHeHHble aHkeTbl oT 38
NpeanpusTUIA YrofibHOW NMPOMBILLNIEHHOCTH, OCYLLECTBRAIOWMX A0BbINY YN OTKPbITbIM CNO-
cobom.

M3 38 npeanpustuii 4eBATb COBMELLAIT AEATENbHOCTE MO OTKPLITOW A0bbive yrnsa ¢
LesATeNbHOCTLIO Mo oforaleHUo yrmsi, a elle 0fHO — Kak C AeATeNnbHOCTbIo no oboralle-
HUIO, TaK 1 C LEeATENbHOCTLIO MO NoA3emMHoN fobbide yrns. MNpu 3TOM B aHKeTax, nocTynue-
WKMX OT 3TUX MNPeanpusTUnA, AaHHble O BbIGpocax He pasdbutbl NO 3TanaMm MNpou3BOACTBA.
B cBsi3n ¢ 3TUM MpeanpusiTye, OCYLLECTBISIOLLEE NOA3EMHYIO, OTKPbITYIO A06bIMYy M obora-
LeHve, aarnee He paccMaTpueanock. HanpoTue, nNpeanpusiTUs, OCYLLECTBNSIOWNE OTKPbI-
Tyto f0BbIvy yrns n ero oboralleHne, y4nTbiBanucb NpyM COCTaBNEHUM AAHHOTO pasaena, no-
CKONbKY Mpu OTKpbITOM Aobbide yrna dopmupyeTcs ropasgo 6onblue oTXo40B, YEM MNpuy €ro
oforalleHnM (4TO NoATBEPKAAETCA AAHHLIMWU 3aMONHEHHbIX aHkeT). OfHako Takon BuA OT-
XOA0B, KaKk XBOCTbI oforalleHusi, He paccMaTpusancs B 4aHHOM pasfene.

B Tabnuue Hwxe (cm. Tabnuuy 27) npeactaeneHbl AaHHbIe 06 06pa3oBaHn 0TXOA0B
no 37 NpeanpusTUAM YronbHOW NPOMBILLNEHHOCTW, KOTOPbIE ykasann COOTBETCTBYOLME
CBEAEHUS] B 3anonHeHHbIX aHkeTax. OObembl 0Opa3oBaHWA OTXOAOB 3arpA3HAOWMX Be-
LLECTB Ha TOHHY TOBApHOrO YIis pasnu4aroTcs B HECKONBKO pas, uTo 0ByCnoBrneHo kak uc-
nonb3yemMbIMi TEXHOMOMMSIMA NMPOU3BOACTBA, TaK WU FOPHO-TEONOMMYECKUMU YCIIOBUAMU Me-
cropoxgeHun. Mo gaHHeIM 37 npeanpusaTuiA OKONo 46 % BCKPbIWHBIX NOPOA U NPOYMX Ny-
CTbIX MOPOA WCNONb3YETCs1 AMNs 3aKNagku BbIPabOTaAHHOrO MPOCTPaHCTBa W BbINOMHEHWA
TexHonornyeckux pabot. [laHHble Mo OTXo4aM NpPou3BOACTBa M noTpebneHus npu Aobbiyve
Yris OTKPbITbIM cNOco6oM npeacTaBneHs! B Tabnuue 28.

CneundunyHbiM  ANst YronNbHOM OTpacnyn SABNSETCA NUWb OAWH TUN OTX0A0B —
BCKPbILWHbIE U NPoYMne NycTble nopoabl (cM. 2.2.7.3). IMeHHO 3TOT TUn OTX0A0B Lenecoob-
pasHo Npu3HaTb MapKepHbIM BELLLECTBOM Ans OTKPbITON A00bIuM yrns.

3.3.2.4 NMpouwne dakTopbl BO3AEUCTBUSA

Mpourmn pakTopamm HeraTMBHOrO BO3AEWCTBUS Ha OKPYKatoLLyto cpefy OT [06biun
Yrna OTKPbITbIM CNOCOBOM SBRSIOTCH LWyM U Bubpauua. B Tabnuue Huke (cM. Tabnuuy 29)
npeacTaBneHbl JaHHble O LUYMOBOM W BMOpAaLMOHHOM BO3AEWCTBUM MO 29 NPeanpusaTUaM
YrofibHOM MPOMBILLNEHHOCTH, KOTOPbIE yKa3anu COOTBETCTBYHOLME CBEAEHWSA B 3amnonHeH-
HbIX aHkeTax. B gaHHoOM Tabnuue He ykasaHbl CpefHVe 3HAYeHUs! YPOBHSA BO3AENCTBUS, NO-
CKONMbKY pasHble NpeanpusiTusi NPefoCTaBUIM CBEAEHUS O LUYMOBOM W BUSPALMOHHOM BO3-
LEeNCTB/AN C PasHON CTeNeHbIo AeTanvaauum.
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LLlymoBoe BO3feiiCTBME OCYLLECTBNSETCS MHOFOYMCNEHHBIMI BUuaamm o06opyaoBaHUA:
OypoBbIMK YCTaHOBKaMM, BbIEMOYHO-TIOTPY304HOM TEXHWKOW, TPAHCMOPTHBIMK CpeacTBamu,
Hacocamu 1 T. 4. BubpaunoHHOe BO3AENCTBUE OCYLLECTBMSETCH, rMaeHbIM obpasom, Oynb-
£,03epamu, 3KCKaBaTopamm 1 Norpy3unkamu.

CHWKeHWe LyMOBOro Bo3fencTemsa obecrneunBacTcs NPUMEHEHNEM MMyLUUTENEN LWy-
Ma, 3BYKOW3OMNMPYHOLLIMX KOXYXOB M KOHCTPYKLWK, LLIYMOW3ONMPYIOLMX MaTepuanos, CpeacTB
WHAMBMAYanNbHOW 3awmTbl (Bepyll M NPOTUBOLWYMHBIX HAYLUHUKOB), YAanNeHWEM LUyMSLLMX
arperaToB OT MECT CKOMMNEeHUs NoAen, nyTemM cobniofeHns paumoHanbsHOro pexmnma paboTol
W C MOMOLLbHO PErynspHOro NpoBeLeHNs TEXHUYECKOro OCMOTPa U pEMOHTa 060pya0BaHUS.

CHuxeHune BubpaumoHHoro Bosgenctausi obecneuvBaeTca cpegcteaMu BUGpo3aLm-
Tbl, MyTEM YyCTPaHeHus BMOpaumn Ha BpaLLalWmnXca YacTsax obopyaoBaHMs U ¢ MOMOLLbIO
perynsapHoro NpoBeAeHNs TEXHUYECKOro OCMOTPa 1 peMoHTa 060pya0BaHNS.
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Tabnuua 26 — BbIGpoCh! 3arps3HAOLLMX BELLECTB B aTMocthepy npu Aobbiye yris OTKPLITLIM Cnocobom

Ob6bem nunu macca
BbIBPOCOB 3arpsA3HSARLLMX

Hble paboTbl

HanmeHoBaHve E'D'MHML‘H_ McTouHmKM BbIGpoca Meroa ouwcTkm, nosTopHoro BELLECTB NOCne OUNUCTKN
N3MepeHnn NCNornb30BaHUA
B pacyeTe Ha Bbinyck
npoayKynn
MeponpusTtus, npegynpexaatowme o6-
pasoBaHue Mbinu Npu OypoB3pbIBHbLIX
Mbinb HeopraHuyeckas ¢ copep- paboTax:
o Bce atanbl TexHo- )
XaHueMm kpemHus meHee 20 %, OpoLuerue; ObecnbinuBaroLee npo-
T normnyeckoro npo- 14,5-897,0
20 % — 70 %, a Takxke Conee ccca BETpUBaHME,
70 % 4 O6paboTka [0opOKHOrO NONOTHA;
MNeineynaesnveanve; MNpegoTepalyeHve
3p03nn
OBC, koTenbHble
Yrnepoaa okeng, 2y arperartbl, B3pbIB- — 0,6-683,8
Hble paboTbl
OBC, koTenbHble
A3oTa guokeng /T arperartbl, B3pbIB- —_ 1,1-478,2
Hble paboTbl
[OBC, koTenbHble
Cepsbl guokena /T arperartbl, B3pblB- — 0-143,3
Hble paboThbl
BC, koTenbHble
Yrnepog (caxa) riT A — 0-460
arperartbl
BC, koTenbHble
KepocuH /T ABC, — 0-74,7
arperarbl
[BC, koTenbHble
AsoTa okeng, ay arperartbl, B3pblB- — 0,2-162,5
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lNpodomxkeHue mabnuusi 26

O6bem n/unn macca
BbIBPOCOB 3arpsA3HAOLLNX

EavHnub MeTOA OUUCTKM, MOBTOPHOIO
HaumeHoBaHue . | UcTouHukm BbIGpOCa BELLECTB NOCMe OYNCTKM
N3mepeHunin 1CMosib30BaHUsA
B pacyeTe Ha BbINycK
npoaykunumn
Yrnesogopoakl npeaensHele BC, koTenbHble
AOPOAEI NPea i A — 0-22,5
C12— Cqg arperarbl
BC, koTenbHble
MeTaH /T A — 0-0,5
arperartbl
OBC, koTenbHble
Cepoeogopog riT arperarbl, B3pblB- — 0-1,9
Hble paboTbl
Yrneeogopoabl NpeaenbHble o OBC, kotenbHble 0-0.3
C1 — Cs (ncknovas meTaH) arperarsl '
BC, koTenbHble
dwkenesa Tpuokcng riT A — 0-3,6
arperartbl
BC, koTenbHble
AmMMnak riT A — 0-0
arperarbl
BC, koTenbHble
dopmanbaerng it A — 0-2,2
arperarbl
BeHauH (HedTAHON, Mmanocep-
. (Hed P OBC, koTenbHble
HWCTLIN — B NepecyeTe Ha yr- riT — 0-0,2
arperartbl
nepog)
Yrnesogopogabl NpefencHble o IOBC, koTenbHble <01
Ce—C1o arperarsi :
BC, koTenbHble
deHon riT A — <0,1*

arperatbl
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O6bem n/unn macca
BbIBPOCOB 3arpsA3HAOLLNX

EavHULbI MeTog ouncCTKM, MOBTOPHOTO
HaumeHoBaHue . | UcTouHukm BbIGpOCa BELLECTB NOCMe OYNCTKM
N3MEPEHUIA UCMOMNb30BaHWS
B pacyeTe Ha BbINycK
npoaykuun
BbeH3nH (HedTAHOM, Manocep-
N (Hedp P OBC, kotenbHble
HUCTbIN — B NEPECYETE Ha yr- rit — <01
arperarsl
nepop)
BC, koTenbHble
MeTtmun6eHson (Tonyon) it A — <01
arperarbl
BC, koTenbHble
MapraHey, n ero coegmHeHns it A — <0,1
arperarsl
BC, koTenbHble
BeHson /T A — <0,1
arperarsl
$TOPUCTBIN BOZOPOL, PacTBO- o OBC, koTenbHble <01
pyMble dTOPULbI arperarsl '
. BC, koTenbHble
Boaopog xnopuctbin rit A — <0,1*
arperarsl
BC, koTenbHble
AMUnEHbI (CMEChb N30MEPOB) it A — <01
arperarbl
$TOopKabl rasoobpasHeie (B ne- o OBC, kotenbHble <01
pecyeTe Ha pTOop) arperatsbl '
BC, koTenbHble
Kap6oHaTt HaTpus it A — <0,1*
arperarsl
BC, koTenbHble
OunmetnnGeHson (kcunon) riT A — <0,1
arperarsl
BC, koTenbHble
MeHTnneHsb! (amMmmneHsl) it A — <01
arperarsl
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OkoHnyaHue mabrnuus! 26

O6bem n/unu macca
BbIGPOCOB 3arpsA3HSAOLLMX

EavHuypl MeToa 04MCTKM, NOBTOPHOrO
HavmeHoBaHue . | icTouHmKM BbIGpOCa BELLECTB NOCHe OYNCTKU
N3MepeHnn Mncnonb3oBaHUA
B pacyeTe Ha BbINycK
npoaykuun
BC, koTenbHble
Xpom (Cr®) i A — <0,1
arperarbl
BC, koTenbHble
CmMecCh NpUpoAHbIX MepKanTaHOB /T A — <0,1*
arperatbl
BC, koTenbHble
O1tnnbeHson (cTupon) rit A — <01
arperatbl
BC, koTenbHble
Macno muHepaneHoe HedpTaHOe /T A — <0,1*
arperarbl
BC, koTenbHble
Banaausa natunokucs /T A — <0,1*
arperatbl
BC, koTenbHble
CepHas kncnota r/T A — <01
arperarbl
BC, koTenbHble
BeHsannpeH /T a — <0,1
arperatbl
BC, koTenbHble
Owmynscon r/T A — <0,1*
arperatbl
CBUMHEL 1 ero CoefUHeHns, Kpo-
H A P OBC, koteneHble
Me TeTpasTunicemHua (B nepe- /T — <0,1
arperatbl
cuyeTe Ha CBMHEL)
Onoea okcng (B nepecyeTe Ha o OBC, koTeneHble <01+

0noBO)

arperarb!

* [laHHble npepocTaBnerbl No 1 aHkeTe.

H/O — HET AaHHbIX.

Mpoyepk — OTCYTCTBUE ABMEHUS.
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Tabnuua 27 — COHpockl 3arpA3HAOLLMX BELLECTB B BOAHble 06bekTbl Npu A06bIYe yris OTKPbITbIM CNocobom

HanpasneHue cbpo-

O6bem u/vnn macca
c6pocoB 3arpsi3Hs-

EavHuyb coB (B BOAHbLIN 06b- | MeToa O4MCTKU, MOBTOPHOIO | IOLLUX BELLECTB Mo-
HaumeHoBaHWe . UcTouHmkm cbpoca
n3mepeHuia €KT, B CUCTEeMbI Ka- MCnonb3oBaHus Ccrne O4UCTKK B pac-
Hanusayum) yeTe Ha BbINycK
npoayKuum
Cynbdar-aHnoH Bce aTanbl TEXHONOrM4YeCcKoro .
yned rT B BoaHbI 06bEKT H/A, 0,2-634,6
(cynbdaThbl) npouecca
Bce aTanbl TEXHONOrMYeCcKoro .
Cynbdunabl rit B BoAHbIM 06BEKT H/A, 348*
npouecca
OcBeTtnenve, npegsapu-
BaBelleHHble Be- Bce aTanbl TeXHONOrM4ecKkoro . TenbHOe OTCTanBaHue,
r/T B BoaHbIN 0OBbEKT 0-429,9
LiecTBa npouecca dnotauyms, Guonornye-
ckas ouncTKa
. Bce aTanbl TEXHONOrMYeCcKoro .
Kanbummn riT B BoaHbIN 0ObEKT H/O 284 *
npovecca
Xnopwa-aHWoH Bce aTanbl TEXHONOMYECKOoro .
P riT B BoAHbIM 06BEKT H/p, 0-521,5
(xnopwuabl) npotecca
Bce sTanbl TEXHONOMMYECKOro . Buonornyeckas ouncTka,
HuTtpaT-aHnoH rT B BoAHbIV 0ObeEKT 0-713,3
npouecca XUMUYECKOE OcCaxKeHne
Bce aTanbl TEXHONOrMYeCcKoro .
XK riT B BoaHbIN 06bEKT H/A 0,1447.6
npouecca
. Bce sTankl TeXHONOMMYeCcKoro .
Marnunn riT B BoaHbI 06BEKT H/A 16,9 *
npouecca
Bce aTanbl TEXHONOMMYECKOro . Bbuonorunyeckas ouncTka,
HuTtpuT-aH1oH riT B BoaHbIM 0ObEKT 0-85
npovecca XUMUYECKOE OCaxJeHne
Bce aTanbl TEXHONOrM4YECKOro .
BIK nonH. /T B BogHbIM 06BbeEKT H/p, 0-92,6
npouecca
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HanpaeneHwne cbpo-

Ob6bem u/vnn macca
cOpocoB 3arpsAsHs-

EavHuupl coB (B BOAHbI 00b- | MeToa O4UCTKM, MOBTOPHOIO | HOLUMX BELLECTB Mo-
HanmeHoBaHme . UcTouHumkm cbpoca
nsMepeHui €KT, B CUCTEMbI Ka- UCMorb3oBaHUsi Cre OYUCTKW B pac-
Hanmsayuw) yeTe Ha BbInyck
NpPoAYyKLUK
. Bce sTanbl TexHONOrMYeckoro .
CTpoHumMn riT B BoaHbIN 06BbEKT H/g 19*
npovecca
Bbuonornyeckas ouncTka,
Lo Bce sTanbl TexHONOrMYeckoro .
A30T aMMOHNNHbBIN r/T npoLecca B BOAHBIN OOBEKT | XMMUYECKOE OCaXKAEHME, 0-8,4
H copbuns
Bce sTanbl TexHONOrMYeckoro .
dTOPUL-aHNOH /T B BoaHbIN 06beEKT H/g, 0,6-13,3
npouecca
Bce sTanbl TexHONOrMYeckoro . O30HMpoBaHue, aspauus,
Keneso riT B BoaHbIN 0B6BbEKT P pay 0-38,4
npouecca copbums
Bce sTankl TeXHONOrMYeCcKoro N
Hukenb /T B BoaHbI 06bekT H/g, 0-1,6
npouecca
Bce sTanbl TexHONOrMYeckoro . O30HMpoBaHue, aspauus,
MapraHey, VAl B BogHbIN 06bEKT P pau 0-3,4
npovecca copbuus
deHon, rmapok- Bce atanbl TexHOnorm4Yeckoro N Bbuonornyeckas ouncTka,
T B BoaHbI 06BEKT 0-0,7
cnbeHson npouecca XUMWYECKOE OCaxaeHne
Bce atanbi TeXHONOrnM4eckoro N
Megb /T B BogHbIN 06bekT H/g, 0-0,6
npouecca
. Bce sTanbl TexHONOrMYeckoro .
Bapui riT B BoaHbIN 0B6BbEKT H/A <0,1*
npouecca
HedbTenpoaykrbl Bce sTankl TeXHONOrMYeCcKoro . OceeTnenue, donotayus,
renpoay riT B BoaHbIN 0ObeKT ® H 0-1,1
(He(pTb) npouecca dpunbTpauma
Bce sTanbl TexHONOrMYeckoro .
UnHk /T B BoaHbIN 06beEKT H/g, 0-1

npoLecca
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HanpasneHnwe cbpo-

O6bem u/vnu macca
cbpocoB 3arps3Hs-

EavHnubl coB (B BOAHbIN 06b- | MeTog ouMCTKM, MOBTOPHONO | HOLLMX BELLECTB No-
HavmeHoBanne N UcTouHukm cbpoca
n3mepeHun €KT, B CUCTEMbI Ka- ncnonb3oBaHuA crne O4YnUCTKu B pac-
Hanusayuu) yeTe Ha BbINyck
npoaykuymn
. Bce sTanbl TEXHONOrMYECKOro .
AnoMNHUIN T B BogHbIN 06bEKT H/A 0-0,1
npovecca
ACTIAB (aHnoH-
Hble CUHTETNYe-
Bce aTanbl TEXHONOrMYeckoro .
CKMe NnoBepxXHOCT- r/T B BogHbI 06bEKT dnoTtauus, copbumsa <0,1
npouecca
HO-aKTUBHbIE Be-
wecTea)
docdarkl (no Bce sTanbl TEXHONOrMYeckoro . Bruonornyeckas oumcTka,
riT B BoAHbIM 06bEKT <0,1
docdopy) npouecca XMMUYECKOE ocaxaeHne
. Bce sTanbl TEXHONOrMYECKoro .
Nntnn riT B BoaHbIN 06BEKT H/A <0,1*
npouecca
AnknncynegoHa- Bce sTanbl TEXHONOrMYeCcKoro .
ynee rT B BoaHbIN 06BEKT H/p, <0,1
Tbl npouecca
Bce 3Tanbl TEXHONOMMYECKOro .
Xpom riT B BoaHbIN 06BEKT H/A <0,1*
npouecca
Bce aTtanbl TEXHONMOMMYECKOro .
MonnbpeH riT B BoaHbIN 06bEKT H/A <0,1*
npouecca
. Bce aTtanbl TEXHONOMMYECKOro .
Kapmun riT B BoaHbIN 06bEKT H/p, <0,1*
npovecca

* [laHHble NpepocTaBneHbl NO 1 aHKeTe.
H/J — HET AaHHbIX.
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Tabnuua 28 — OTxoabl NponsBoACTBa U NOTpebneHns npy 4obbive yrisi OTKPbITbIM Crnocotom

O6bem n/vnu macca
obpasoBaHus OTXO-

Knacc onac- EavHnyel MeTtog oumcTkn, NOBTOPHOrO UCMONb30Ba-
HavmeHoBaHne . [OB 40 OYUCTKN B WcTouHukm ob6pasosaHus
HOCTWN n3mepeHnun HUA
pacueTe Ha BbIMyck
npO,quL[VM
BckpbliwHbIE NOpo- 3aknagka BblpaboTaHHOro NPoCTpaH-
Bce atanbl TexHonoruye-
Obl U OTXOAbI AO- V-V T 1,9-344 CTBa, CTPOUTENBCTBO TEXHONOMMYECKMX
CKOro npotjecca
Oblum yrns aopor
Mepenaya Ha yTUnM3aumio 4pyrou op-
MeTannonom V-V riT 0,2-1789 PemoHT 060pyaoBaHna raHusauyum (rnaeHsiM obpasom, ans
BTOPVYHON BbINNABKM METANNOB)
Cxuranue yrns B koTenb- | Mepeaada Ha yTunmsaumio apyrow op-
3ona 1 wnak n-v riT 0,2-1167,9 HbIX arperarax, anekTpo- |raHu3auuu (rnaeHbIM 06pasom, ansa
cBapka NpOoW3BOACTBa CTPOMaTepmnarnoB)
Pa3anunuHble Bcriomora- Mepepayva Ha yTunusauuio rov op-
KommyHanbHble peA T Lo Apy P
oTXOmb! \VZRY) /T 0,3-3004,7 TenbHbIE 3Tanbl TEXHONO- |raHu3auum (rnaeBHbIM 06pasom, Ans
rMYeckoro npouecca pasMeLLeHMs Ha NoNUroHax)
TpaHcnopTupoBka ropHoM | Mepepaya Ha yTunMsagmo ron op-
OTpaboTaHHble p PP P pea T Lo Apy P
b IV riT 0,9-205,9 Maccbl aBTOMOOUIbHBIM | raHM3aumm (raeHbIM 06pasom, Ans
TPaHCNopTOMm BTOPWYHOIO NPOU3BOACTBA LLMH)
Cxuranue
BTopuuHoe ucnonb3oBaHve Ha nNpea-
OTxomb! Macen n Pa3znunyHble BCcnomora- —_—
HebTenpoayKToB -1V riT 1,1-106,4 TenbHble 3Tanbl TEXHOO- Mepenaua Ha yrnvasLmio Apyrod o
poay rMYyeckoro npouecca yT H Y P
raHmMsauum (rnaesHbIM 06pasom, Ans
nepepaboTkmn)
PasnuuHble Bcnomora- Cxuranue
[peBecHble 0TX0- N
\VZRY) /T 0,1-63,1 TenbHble 3Tanbl TexHoNo- |lMepeaaya Ha yTunu3aumio apyron op-

Abl 1 Bymara

rMYecKoro npouecca

raHu3augum
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OkoHyaHue mabnuupi 28

O6bem nunmn macca
obpasoBaHusi OTXO-

Knacc onac- E,D,I/IHVIlel MeTO,D. OYUCTKN, NOBTOPHOIO NCNONbL30Ba-
HaunmeHoBaHue . AOB A0 OYUCTKN B UcTouHuku obpasosanns
HOCTHK N3MepeHnn pacueTe Ha BbInyck HUA
npoaykuum
OTxoabl cnuctem Mepepaya Ha yTUNM3aumio apyron op-
BOJOCHabXeHUsA 1 n-v riT 0,1-121,7 OuuncTKka CTOYHBbIX BOJ, raHusaumu (rnasHbiM obpasom, Ans
BOAOOYUCTKN 06e3BoxMBaHUS 1 NepepaboTku)
PaanuyHble Bcnomora- Mepepaya Ha yTnnusauuio Apyrom op-
OprrexHuka V-V rir 0-85,7 TenbHbIE 3Tankl TEXHONO- |raHnsaumu (rnaesHbIM obpasom, Ans
rM4eckoro npouecca nepepaboTku)
AKKYMYNSITOPbI U Pa3znuyHble BCnomora- Mepepaya Ha yTUnmM3auuio opyrom op-
KNUCOTa akkymy- -V /T 04,6 TenbHbIE 3Tanbl TEXHOMNO- | raHn3auun (rmaeHeIM obpasom, Ans
nsiTopHas MMYeCcKoro npouecca nepepabotku)
PeayHa 1 NAacT- Pa3znuyHble Bcnomora- Mepepaya Ha yTunm3aumio apyron op-
MECCh! \AaY riT 0-5,5 TenbHble 3Tanbl TEXHONO- |raHnsaumu (rmasHbIM o06pasom, Ans
rM4eckoro npotecca nepepaboTku)
Namnbl pTyTHBIE, .
PTYTHO- PaanunyHblie Bcnomora- Mepepaya Ha yTnnM3aumio Apyrom op-
KBAPLIEEbIS, MI0- | riT 0-0,5 TenbHble 3Tanbl TEXHOMNO- | raHn3auun (rnaeHeiM obpasom, ans
MUHECLIGHTHbIE rMyeckoro npouecca nepepaboTkun)
PasnnyHble Bcnomora- Mepenayda Ha yTUNM3aumio Apyrom op-
Mpouee Hn-v riT 0,7-133,3 TenbHble aTanbl TEXHOMNO- |raHn3aumm (rnaeHbIM o6pasom, Ans

rM4yeckoro npotecca

nepepaboTKX UM 3aXOPOHEHMS)
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Tabnuuya 29 — MNpoune akTopbl BO3AENCTBUS

YpoBeHb BO3AENCTBUS A0

EavHuypl M . o
HaunmeHoBaHune USMEDEHI CHWMXeHUA (I'IOCTOQHHbII/I McTOoUHKMK BO34encTBusA MeTO,D, CHWKEeHNSA YPpOBHA BO34EeNCTBUA
P YPOBEHb)
CobntogeHne paumoHansHoro pexmma pado-
Tbl, OrpaHnyeHne BpemeHn npebeiBaHns B
YCINOBUSIX BbICOKOTO LLyMa
ABTOCamocearnsl, Bypo- _
Wcnonb3oBaHne cpencTe MHAMBUAYaNbHON
Bble YCTaHOBKM, TPaKTo-
o 3awuTsl (GepyLl 1 NPOTUBOLLYMHbIX HayLLHW-
pbl, MOTPY34KKN, rperae- ko)
Pl OynbAo3epbI, aKkeka- LLlymounsonauusa asepen 1 kabmH obopynosa
Lym ab <109 BaTOpPLI, HACOCHI, BCMIOMO- HM); H P Py
ratensHoe obopypoBaHue .
Wcnonb3oBaHue rnywmntenen Lwyma, 3ByKo-
(MONOTbI, NepeaBWKHbIE o
N30NUNPYIOLLIMX KOXKYXOB UM KOHCTPYKLMN
3NEKTPOCTaHUMM, CTaHKK
W n) YaaneHue WyMsaLwmx arperatoB OT MECT CKOn-
o nexHus noaen
MNpoBeneHne TEXHNYECKOro 0OCMOoTpa U pe-
MOHTa ofopyaoBaHus
YcTpaHeHne Bubpaumm Ha BpaLarLLmMXes Ya-
Bynbaosepebl, skckaBaTo- |CTsx 060pyAoBaHMSA
bl, IOTPY34KKK, BCNoMo- | Cpeacrtea BuOpo3alymThl (BOMMOYHbIE aHTU-
Bubpauusa ab <132 P Py PeA posawy (

ratensHoe obopynoeaHne
(Npecc-MonoTkl, KpaHbl)

BMBpaLMOHHbIE KOBPUKK, BUBpOpyKaBuLbl)
MNpoBeaeHNe TEXHNYECKOro OCMOTPa U pe-
MOHTa ofopyaoBaHus
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3.4 O6oraueHue yrna

Tekylme ypoBHW BbIOPOCOB M NOTPEeGNeHWs mpeacTaBneHbl NO AaHHbIM aHkeT 22
npeanpusTUiA, Ha KOTOpbIX ocyllectenseTcs oboraweHve yrns. U3 Hux B aByx aHkeTax
He Bbina ykasaHa dakTnyeckass MOLWHOCTb MpeanpusaTus no oboraweHuno, Heobxoaumas
ANA pacyeTa yhaenbHbIX NokasaTtenen 3arpsasHSAIoLMX BEWeCTB 1 notpebneHns coipbs, Ma-
TEepunanoB N SHEPropecypcoB.

3.4.1 MaTepuanbHbIA U 3HepreTUYecKun 6anaHc

Mpun oboraweHnn yrns nobbiM cnocoboM, MCMONb3YHTCS 3HEPropeCcypChl (SNeKTpPo-
aHeprusa, HedTenpoaykTel U T. 4.). Mpu oboralleHMn yrns cambiM pacnpocTpaHeHHbIM Cro-
cobom — rpaBuTaUMOHHLIM MOKPbLIM — MUcCnonb3yeTcs Boaa. bonblias Yactb BoAbl, UCMOSb-
3yemMon npu oboralleHnn yrisi MOKPbIM rPaBMTaLMOHHBIM CMOCOOOM, LIMPKYNMpyeT no 3a-
MKHYTOM CXEMe C BO3BpPaTOM B TEXHONOMMYeckun npouecc. B cesan ¢ atum 3abop ceexken
BOAbl Ha oboralleHre yrisa yaaeTcs CoKpaTuTb B Heckonbko pa3. Kpome Toro, npu oGorale-
HWM 3a4aCTyt0 NMPUMEHSIOTCH pasfUyHble Matepuanbl — TEXHUYECKME XUAKOCTU, MarHeTuT,
GIIOKYNAHTBI, KOarynsaHTbl U T. 4.

Pacxoa martepunanoB n 3SHEpropecypCoB Ha TOHHY YrornbHOrO KOHLEHTpaTta W, Kak
CneacTBMe, KONMMYECTBO BbIBpOCOB, COPOCOB 1 0BpasyloLLUXCS OTXOAOB 3aBUCUT HE TONMbLKO
OT MPUHUMNMATIbHON TEXHONOMMYECKOM CXEMbI MPOU3BOACTBA, HO M OT CIOXHOCTW oboralwe-
HUst yrnen. B ¢BAsn ¢ 3TUM yaenbHbie pacxofHble NoKasarenu no Marepvanam u sHeprope-
cypcam (Ha TOHHY YrOnbHOrO KOHUEHTpaTa), notpebnsembie npu oboraweHnn yrns, Moryt
pasnuyaTtbCs B HECKOMNLKO pas.

Mpn coctaBneHun cnpasoyrHmka HOT Gbinyv nonyyeHbl 3anofnHEHHbIE aHKeTbl OT 22
NpeanpusiTUIA YronbHOW NPOMBILLNEHHOCTH, OCyLLecTBNsALWmMX oboraweHune yrns. B 10 aHke-
Tax M3 HUX OTCYTCTBOBAaNM AaHHbIE O pacxoae 3Hepru 1 pecypcoB Mo npoueccy oborale-
HUA yrnsa. Mo 3TOW NpUYMHE pacyeT nokasaTteren noTpebneHus SHeprum 1 pecypcoB Npons-
BOAWMCA MO AaHHbIM 12 3arnofiHeHHbIX NpeanpusTUsSMA aHkeT. MNpu 3TOM AaHHbIe Mo no-
Tpebnennto napa, ceexxen 1 0BOPOTHON BOABI, @ TalkKe TONNMBa ObiNn ykasaHsl MEHEE YEM B
12 aHKkeTax (0T 3 40 8 aHkeT).

B Tabnuue Hwke (cMm. Tabnuuy 30) npeacTaBneHsl MUHUManbHbIE U MakcumarbHble
yhenbHble pacxoaHble nokasartenu no 3—12 oboratutensHsiM dabpukam, KOTOpbIE ykasanm
cBefeHnst 0 noTpebneHnn pecypcoB B 3an0nHEHHbIX aHKeTax.

Tabnuuya 30 — Pacxoa ceipbs, MaTepuanos U SHEPropecypcos

. Pacxog Ha 1 T npoaykyum
HaumeHoBaHue EAVHWLbI n3mepeHnia — —
MUHUManbHbIN MaKCcunmanbHbIN
OneKTposHeprus KBT-u/T 32 19,3
Cexas BoAa Mo 0,001 0,2
O6opoTHas Boga MIT 0,2 6,8
MoTpebnexne Tonnvea Ty T 0,001 0,02
(TBEPAOrO)
MoTpebnexune napa Mkan/T 0,002 16
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3.4.2 XapaKkrepucTuKka aMmmuccum
3.4.2.1 BbI6pocChbl 3arpsisHsAOWUX BelwecTB B aTMocdepy

B Poccun 1 EC HeT YeTkMx MeTOAMYECKUX yKasaHWi Mo OrpeAeneHuo MapKepHbIX
BeLlecTB. Ha ocHoBaHWM onbiTa y4acTHUKOB psiga apyrmx TP 6binm chopmynmpoBaHbl cne-
LYHOLLME KpUTEPUN ANS ONpedeneHns MapKepHbIX BELLECTB B cchepe oboralleHns yrns:

- BELLECTBO OKa3sbIBAET HEraTMBHOE BO3AEVCTBME Ha OKPYXaKoLLYHO cpesy;

- BELLECTBO XapakTepPHO WCKMHOUUTENBHO ANS PacCMaTtpuBaeMoro TEXHOMOMMYeCcKoro
npouecca;

- BELLEeCTBO NPUCYTCTBYET B SMUCCUSX B 3HAYUNTENBHOM KOMMYECTBE N HA NOAaBNsHo-
wem BonbLUMHCTBE paccMaTpmBaeMbIX NPeanpPUSTUA.

Mpun coctaBneHun cnpaeoyHvka HOT Obinv nNonyyYeHbl 3anofHEHHbIE aHKeTbl OT 22
NpeanpuATAIA YronsHOW NPOMBILLNEHHOCTH, ocyllecTeRstowmx oborawieHve yrns. U3 Hux 14
NPeanpuUATUA COBMELLAIOT AeATeNbHOCTL NO Aobbive yrna ¢ ero oboraweHnem. U3 uncna
3ThXx 14 NpeanpusSTUA TONbKO BOCEMb MPEACTaBWM LaHHble B pa3buBke Mo aTanam TexHo-
normnyeckoro npotecca (oboraweHne, fobbiva Nog3eMHbIM cnocobom, AobklMa OTKPbITHIM
crnocobom). B cBA3M ¢ 3TMM ocTanbHble LWEeCTb NPEeANPUATUIN HE yunTbIBanuchL B AanbHen-
wmnx pacyeTtax. M3 octaBumxcsa 16 npeanpusaTin o4HO He NPeaoCcTaBnno AaHHbIE Mo BbIBPO-
caMm, a ewe ogHO — Mo MOLLHOCTM MPoM3BOACTBa. [10 3TOM MpUYMHE pacyeT nokasaTtenewn
noTpebneHns SHEPrMM U PeCcypcoB NPOU3BOAMMCA MO AaHHBIM 14 3anonHeHHbIX Npeanpus-
TUAMU aHKeT.

B tabnuue Hwxe (cm. Tabnuuy 31) npencraBneHbl AaHHbIe O BbIBpocax 3arpssHso-
LMX BeLecTB B atMocdepy. YaenbHble BbIOPOCH 3arpA3HAIOLLMX BELLECTB Ha TOHHY TOBap-
HOro yrnsi pasnuyaroTcs B HECKOSbKO pas, uyto 06yCrnoBneHO Kak pasHuLEn B YacTy NpUHLM-
nyarnbHOW TEXHOMOTMYECKON cxeMbl habpuku, Tak U pasnuyHol 06oraTMMOCTLIO UCTIONb3ye-
MOrO yrns.

MomMnMO aaHHbIX aHkeT, Bbina nonyyeHa nHpopmMaums o BbIOpocax HEOPraHU4eCcKon
nbinu Ha AByx dabpurkax, OCyLIECTBRSIOLMX TEPMUYECKYIO CYLLKY yrns. Ha paHHbix dabpu-
Kax yAenbHbI nokasatens BbIGPOCOB Nbinv coctaenseT go 216,0 rfr. Ha dabpukax,
He OCYLLECTBNAIOLWNX TEePMUYECKYIO CYLLKY YIS, 3TOT Mokasarenb CocTaBnsieT He 6onee
35,0 r/1. MopoBHbIe pasnuuns NO3BOMNSAIOT BLIAENUTL ABa PasnuyHbIX gManasoHa no yaenb-
HbIM BbIGpocam nbinu: Ao 35,0 r/T Anst NpeanpuUSITUNA, HE MPUMEHSIOLLNX TEPMUYECKYIO CYLLIKY
yrna n o 216,0 r/T Ana NpeanpuUSTUN, OCYLLIECTBISIOLLIMX TaKyH CYLLIKY.

OCHOBHbIM BELLIECTBOM, KOTOpOoe BbiOpackiBaeTcs B atmocdepy npu oborawieHum yr-
N8, ABNAETCA HeopraHnyeckas nbirb. AMUCCUSA MbINN OCYLLECTBNASTCA HA MHOTUX CTafusix
TEeXHONOrn4yeckoro npouecca (obe3soxuBaHue, cylika, GpukeTMpoBaHue, Cyxoe oborale-
HWe, OTrpy3Ka yrns).

Kpome Toro, npouecc oboraileHns yrnsa conpoBoxgaeTca paboTon apuratenei BHyT-
peHHero cropanus (ABC) n kotenbHoro o6opyaoBanus. Pabota sToro o6opynoBaHnsi cBsa3a-
Ha C 3MWCCHEN psaa 3arpssHSOLMX BellecTB (OKCMAOB as30Ta, AWOKCUAA Cepbl, CaxKu
uT. 4.). OgHako 3TW BeLlecTBa He yunTblBaloTCA Npu onpeaeneHu HOT no psagy npyunH.
Bo-nepBbIX, 3MUCCUN MHOrOKpaTHO yCTynatoT no obbemam BbiGpocaMm nbinv. Bo-BTOpbIX,
JBC u koTenbHble arperarbl SBASIOTCH yHMBEpCanbHbIM 060pyi0BaHMEM, KOTOPOE LLMPOKO
NMPUMEHAETCA N 32 paMKaMWn YronbHOW OTPacnin U He XapakTepusyeT MpPOn3BOACTBEHHbIN
npouecc. Hanpotus, HeopraHwyeckas Mbinb ABNSETCA NPOLYKTOM, 3MUCCUS KOTOPOro Hemno-
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cpeacteBeHHO 0BycrnoBneHa TexXHOMOorMYeckMMn npoueccamm oborawenus yrns. o aTum
npuyMHaMm B Ka4ecTBe e4MHCTBEHHOrO MapKepHOro BeLLecTBa, Mpu oLeHKe BbIOpocoB B aT-
Mocdepy npwv oboralleHnm yris, NpUaHaeTCs Mbifb HEOPraHn4eckas.

KoHTponb copepxaHus MapKkepHbIx BeLecTs B Bblibpocax Ha cooteeTcTaue MNAK ocy-
LLECTBISIETCS C MEPUOAMYHOCTLLO, onpeaeneHHon ycnosuamm KOP. PekomeHayeTca nposo-
OVTb 3aMepbl BbIGPOCOB HEOPraHWYECKOW MbINN B KOHTPOMbHBLIX TOYKax Ha rpaHuue caHu-
TapHO-3aLLUUTHBIX 30H (ONPeAenstoTCS NPOEKTOM) B @BTOMaTUHECKOM PEXUME MO YCPeaHEH-
HOW 3a cyTku npobe. 3HadeHne cpepHecyTouHoM MK B3BELEHHbIX BELLECTB, B KOTOPbIE
BKJIHOMAETCH HeopraHmyeckas nbifb, cocraensaet 0,15 Mr/M®, 3HaueHre MaKcUMarnbHOM paso-
soi NAK - 0,5 mr/m® [80],

3.4.2.2 C6pochbl 3arpsAA3HAIOW X BELWECTB B BOOHbLIE 00 bEKTbI

B npouecce oforalleHns yrna MOKpbIM rpaBuTaLmMOHHBIM cnocobom dopmupytoTea
3HauMTEnNbHblIE 06bEMBbI 3arpA3HEHHbIX BOA, HO BonbLuas nx YacTb BO3BPAaLLAETCS B TEXHO-
TOrMYecKnin NpoLecc nocre ocseTneHns. MeHbLuas nx YacTb HanpaBnaeTCs Ha OYUCTKY Ha
LeHTparbHble OYUCTHbIE COOpPYXeHMs. CBefEHMs MO CTOYHbIM BOAAM, MOABEpPraroLnMCH
O4MCTKE M nocneaytoLemy cOpocy B BOAHbIE 06bEKTbI, Bbinv NpefocTaBneHsl B aHKETe 04-
HOro NpeanpusTUA. B nATK aHKeTax ykasaHo, YTO NMPeanpusaTus He MMENT cOpOCoB, Tak Kak
He UCMOMb3YHTCH BOAHbIE PECYPChbl UMM MPUMEHSETCH TEXHOMOMMs 3aMKHYTOTO BOAHOrO
uukna.

Hambonee pacnpocTpaHeHHbIe TEXHONOrMM oboraweHns yrns (MOKpPbIA rpaBUTaLMOH-
HbIA cnocoB, dnoTaums) npeanonararT nonagaHne B CTOYHbIE BOALI YaCTUL, NMyCTOW NOpo-
Ibl, XXenesa (MarHeTuTa) 1 pasnnyHbIX peareHToB (He(TEeNpPOoAyKTOB, Macen n T. 4.). B ceasu
C 3TUM MpeanaraeTcs OTHECTUN K MapKepPHbIM BELLECTBaM:

- B3BELLEHHbIE BELLECTBa;

- HePTENPOAYKTbI,

- Xeneso.

B kauecTBe MHAMKaTOpa HEraTMBHOTO BO3AEUCTBUA NPefnpuUsSTUA YronbHOW oTpacnu
Ha BOAHbIE pecypcbl (CTOYHblE BOAbI) AOMOMHUTENBHO NPUHAT MAapPKEepHbIA NokasaTens —
KMCcnoTHocTb Bogbl (pH).

KoHTponb MapkepHbIX BELLECTB MOXET MPOM3BOAUTLCH B aBTOMATUYECKOM pexume
Wnu ¢ npuenedyeHnemMm naboparopum.

3amepbl B aBTOMaTUYECKOM pEXMME NMPOU3BOASTCHA MO YCPEAHEHHOW 3a CYTKU WC-
nonb3oBaHns NpPoBooTOOpHbIX LWkacdoB npobe Boabl. B aBTOMaruueckom pexume ocy-
LLECTBSIETCA KOHTPONb MapKEPHOro rnokasatens — KUCNoTHOCTW Bogbl (pH).

KoHTponb COOTBETCTBUS COfiepaHuUsA MapKepHbIX BelecTs B cTouHbix Bogax MNAK B
nabopaTopHbIX YCINOBUSAX OCYLLECTBASETCA C NEPUOLMYHOCTBIO, ONpeAEeneHHON YCnoBnsmm
KOP. Ucnonbayetca ans MapkepHbIX BELWECTB, 3aMepbl KOTOPbIX HE MOMYT OCYLLECTBNATLCA
B aBTOMaTMYECKOM PEXUME B CBA3M C OCOBEHHOCTSIMM MPOBEAEHUS U3MEPEHWUIA U OTCYyT-
cTBreM HeobxoamMmoro obopyaoBaHus. K Takum MapkepHbIM BELLECTBAM OTHOCATCS:

- HedTb M HedPTENPOLYKTbI;

- Xeneso;

- B3BELLUEHHbIE BELECTBA.
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3.4.2.3 OTxoabl npousBoACTBa

Mpn coctaeneHun cnpasoyHvka HAT Gbinu nonyveHbl 3anonHEeHHbIe aHKeTbl OT 22
npesnpusATUA YronbHOW MPOMBILLNEHHOCTH, OCyLLecTBNAWMX oborawyeHne yrna. U3 Hux 14
npeanpusaTUA COBMELLaloT AeATENbHOCTL Mo AobblMe yrna ¢ ero oboraweHunem. U3 yncna
3TUX 14 NPEeanpPUATUIA TONBKO AECATL NPEACTaBUNN JaHHbIe B pasbmBke No sTanam TeXHOMo-
rMuyeckoro npouecca (oboraweHue, Aobbiba Noa3eMHbIM Crnocobom, Aobblua OTKPLITLIM Cro-
cobom). B cBA3M ¢ 3TUM OcCTarnbHble YETbIpe NPEANPUATUS HE YUUTBIBANUCh B AanbHEALLNX
pac4deTax. 1o 3ToM NpuYMHE pacyeT nokasarenen noTpebneHrs sHepPrnm n pecypcos Npons-
BOAMIICA NO AaHHbIM 18 3anOnHEHHbIX NPEANPUATUSIMU aHKET.

B Tabnuue Huxe (cm. Tabnuuy 32) npeactaeneHbl AaHHbIe 06 06pa3oBaHnM O0TXOA0B
no yrneoboratutensHbiM abprkam, KOTOpble ykasarnv COOTBETCTBYHOLLME CBEAEHUA B 3a-
NOMHEeHHbIX aHkeTax. O6bemMbl 06pa3oBaHNsl OTXOLOB 3aArpA3HAIOLIMX BELECTB Ha TOHHY
YrONbHOrO KOHLEHTpaTa pasnuMyatoTcsl B HECKOJIbKO pas, YTo OBYCNOBMEHO Kak NPUHLMMK-
anbHON TEXHONMOMMYECKOW CXEMOW, TaK N CrIOKHOCTLIO oboraiyeHus yrns. o gaHHbIM aHkeT
nycrasi nopoja Wcrnonb3yeTca AN 3aknajky BbipaboTaHHOrO NpOCTPaHCTBa, OTChINKW MPo-
MBILLNEHHBIX MIOLL3A0K U aBTOAOPOr.

3.4.2.4 Npouue dakTopbl BO3AeNCTBUA

Mpourmn bakTopamm HeraTUBHOrO BO3AEWCTBUA Ha OKpyXatoLLyto cpeay npu obora-
LEHMM yrns SBRASKOTCS WwyMm 1 Bubpauus. B Tabnuue Hwke (cMm. Tabnnuy 33) npeacraBneHbl
JaHHble O LUYMOBOM W BMOpPALMOHHOM BO3AEWACTBUM MO CeMU oboratuTenbHbIM abpukam,
KOTOpble yKasann COOTBETCTBYIOLLME CBEAEHWA B 3aroNHEHHbIX aHkeTax. B gaHHon Tabnuue
He yKkasaHbl CpefHVe 3HaueHUs YPOBHSI BO3AEUCTBWUS, MOCKOMbKY pasHble npeanpuaTus
NnpeaocTaBunnn CBedeHUss O LYMOBOM W BUOPaLMOHHOM BO3LEWCTBUN C Pa3HOW CTEMNEHbH
AeTanusaumm.

LLlymoBoe v B1BpaumoHHOe BO3AEUCTBUE OCYLLECTBISETCA MHOMOYUCNEHHbIMA BUAa-
Mun oBopyaoBaHus: 4pobunbHO-COPTUPOBOYHBIM, TPAHCMOPTHLIM 1 06e3BoxmBatoLM 060-
pyLOBaHMEM, @ TakKe HEeMoCpPeCcTBEHHO 0boraTUTenbHbIMI arperaTtamu.

CHWKeHWe LLyMOBOro BO3AENCTBUA 06EeCneumBaeTCs NPMMEHEHNEM LLYMO3alLMTHBIX
KOHCTPYKUWMIA, CPEACTB UHAVBUAYATLHOW 3aluThl, MPUHYAUTENBHOW CMa3KoW MOBEPXHOCTEN,
CBOEBPEMEHHbIM MPOBEAEHNEM PEMOHTA, @ TaKKe PacrnonoXeHNeM LUYMALMX arperaTos B
oTAenbHbIX 3aaHnax. CHKeHne BMOpaUMOHHOrO BO3gencTBMsA obecneumBaeTcs MHANBUAY-
aneHbIMK cpefcTBamMn BUBPO3aLLmMTLI, @ Takke MyTeM pauuoHansHON opraHnsaumn Tpyaa B
TEeYeHUe CMeHbI.
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Tabnuya 31 — BbIBpochl 3arpasHALLLMX BELECTB B aTMOcdepy npu oboraleHnn yrs

MeTog ouncTkn, no-

O6bem u/vnu macca BbIGPOCOB 3a-

HavmeHoBaHwe EAMHML"", NcTouHmkm Beibpoca BTOPHOrO UCMOMb30- FPASHAIOLLMX BOLLECTB nocne
U3MEpEHUIA BaHVs OUMCTKM B pacyeTe Ha BbIMycK Npo-

aykymm

MbiNb HeopraHnyeckas ¢ 0,6-35.0

COASPAHAHMEM KPEMHIA Bce atanbl TexHonormnyeckoro npouec- | lNbineynaenviea- (8o 216,0 gna npeanpuaTm,

meHee 20 %, 20 % — riT

70 %, a Takoke Gonee ca HWe OCYLLECTBMAOLWMNX TEPMUYECKYIO

70 % CYLUKY yrns)

MeTaH riT Bce sTankbl TexHonorm4eckoro npouecca — 51~

A30Ta guokecuy, riT Bce sTankel TexHonornyeckoro npowuecca — 0-28

Cepbl gmnokeng riT Bce aTanbl TexHonorM4eckoro npouecca — 0,1-15,8

Yrnepoga okcua rit Bce sTankel TexHOnornyeckoro npouecca — 0-16,5

KepocuH riT Bce sTankl TexHonorn4eckoro npowecca — 0-10,6

A3oTa okeng riT Bce aTanbl TexHonorM4eckoro npouecca — 041

Yrnepopg (caxa) rit Bce sTankel TexHOnornyeckoro npouecca — 0-2,3

[dwkenesa Tpuokcng riT Bce aTanbl TexHonorM4eckoro npouecca — 0-0,1

dopmansgerng riT Bce sTankbl TexHonorm4eckoro npouecca — <0,1

MapraHeL, n ero coegu-

HeHUS riT Bce aTanbl TexHonorM4eckoro npouecca — <0,1

dTOPUCTLIM BOAOPOA riT Bce aTanbl TexHonorM4eckoro npouecca — <0,1

dTopugbl rasoobpasHbie

(MAPOPTOPUA, KpeMHII riT Bce aTanbl TexHonorM4eckoro npouecca — <0,1*

TeTpadTopmng — B nepe-

cueTe Ha Top)

Xpowm (Cr®*) r/T Bce aTanel TexHonornyeckoro npouecca — <0,1

beHaanunpeH riT Bce aTanbl TexHonorM4eckoro npouecca — <0,1
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OkonyvaHue mabnuupl 31

O6bem n/unu macca BbIGPOCOB 3a-
EguHnyb Meroa ouncrku, no- FPASHAIOLMX BELLECTB Nocne
. McTouHukm Bibpoca BTOPHOrO UCMOSMb30- P H t
nsMepeHun BaHIS OYMCTKM B pacyeTe Ha BbiNyck Npo-
AyKUuMn

HaumeHoBaHue

* laHHbIe npeacTaBneHbl No 1 aHkeTe.
H/O, — HET AaHHbIX.

L10c—L¢ O1U

Tabnwnua 32 — OTX0AbI NPOU3BOACTBA W NOTPeBNeHUs npu oboralleHun yrns

O6bem n/unun macca

obpasoBaHus OTX0-
Knacc onac- | EauHunubl 13- NcTounnkm obpaso- | MeToa oumcTky, NOBTOPHOrO UCMNOSb-
[0B 10 OYUCTKM B Bbl-

HOCTM MepeHUn BaHus 30BaHusA
MYCK Ha TOHHY Npo-

AyKLMM

HanmeHoBaHue

Bce sranbl TexHo- | 3aknapaka BbipaboTaHHOro Npo-
\% T 0,1-0,6 NOTUYECKOro MPO- | CTPaHCTBa, OTChINKa NPOMBILLNEH-
Luecca HbIX MIOLLAA0K U aBTOAOPOr

Mycras nopoga (B T. 4. OT-
xoabl oboralleHns)

Mepepaya Ha yTUnNM3aumio apyron
opraHusaumm (rnaeBHbIM 06pasom,
ANS Npou3BOACTBa CTpoMMaTepu-
anos)

Cxuranve yrna B
3ona v wnak \VAY] /T 0,9-1297,3 KOTENbHbIX arpera-
Tax, areKkTpoceapka

PasnuuHbie Becro- | Mepepaya Ha yTunusauumio apyron
MoraTtenbHble 3Ta- | opraHnsauum (rnasHeIM 06pasom,

MeTtannonom -V /T 5,5-95,3 .
nbl TEXHONOMMYE- | ANS BTOPUYHOW BbINNABKN MeTan-
CKOro npouecca noB.)
MNepenaya Ha yTunusaumio apyrov
Mycop oducHeIx oer;H?aaa um (yr-Jr'IaBHbll\l::‘ o6pa?:)M
KoMmyHanbeHble oTxogbl V-V riT 0,2-48,9 ObITOBbLIX MOMELLie- H '

ANA pa3meLLeHns Ha NonuroHax

HUI
TBEPAbIX KOMMYHaMNbHBIX OTXOA0B)
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lpodomxerHue mabnuybl 32

O6vem n/vnu macca
obpasoBaHns OTXO-

Knacc onac- | EauHunubl ns- MUctounukmn obpaso- | MeToa ouMcTKM, NOBTOPHOrO UCMOSb-
HaumeHoBaHue o AOB 0 OYUCTKU B Bbl-
HOCTU MepeHuit BaHus 30BaHusA
NYCK Ha TOHHY Mpo-
AyKuumn
Mepepaya Ha yTunusaumio ron
OTxo4bl cucTem BOAO- OumncTka CTOYHbIX pea yT Lo Apy
Vv riT 0-13,8 opraHmsauum Ana BTOPUYHOrO UC-
CHabXeHWs 1 BOAOOYNCTKN BOA,
NnonbL30BaHNs
BTopuyHoe ncnonb3sosaHue Ha
PasnuyHble sTanbl | npeanpusaTin
PeavHa v nnactmacce! V-V rit 0-8,4 TexHonornyeckoro |lMepepavya Ha yTunusaumio apyrov
npouecca opraHusaumm (rnaBHbIM 06pasom,
Ansa nepepaboTku)
3ameHa macen npu |lNepepaya Ha yTunusaumo ron
OTxoabl macen n HedTe- P pea yT Lo Apy
MPOAYKTOB ] riT 0,3-2,1 akcnnyarauum obo- |opraHusauyum (rmasHbIM 06pasoM,
pyLoBaHus Ans nepepaboTku)
[JpesecHble oTxoabl U By Bce aran TexHo- Mepepaya Ha yTUNM3aUMo 4pyromn
\VAAY) /T 0,1-1,3 NOrnm4yeckoro nNpo- P yr H 24
Mara opraH1saumn
Lecca
Jlamnbl pTyTHbIE, PTYTHO-
' 3ameHa namn Mepepaya Ha yTunmaaumo ron
KBapueBsble, NHOMUHNC- | riT 0-0,2 PeA yr LAk ApY
LEHTHbIE OCBeLLEHUSsI opraHusaumn
Bce arane! TexHo- Mepenada Ha yTUAM3ALMIO [PYrON
OprrexHuka vV-v riT <0,1 TIOMMYECcKoro npo- PeA 4 y
opraHusaumm
Lecca
- 3aumto 7
AKKyMYTISTOPbI 1 KACNOTA Bce sTanbl TexHO Mepepaya Ha yTunusaumio 4pyrom
Il riT <0,1 MOrMYecKoro Npo- | opraHmaauum (rnaeHLIM 06pasoMm,

aKKyMynaTopHas

Lecca

Ans nepepaboTkn)
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OkoHyaHue mabnuupi 32

O6bem n/nnu macca
obpasoBaHusa OTXo-
Knacc onac- | EauHnubI us- UcTouHukm o6paso- | MeToa oumcTku, NOBTOPHOrO UCMOSb-
HaumeHoBaHune o AOB [0 OMUCTKU B Bbl-
HOCTK MepeHun BaHwuA 30BaHUA
Myck Ha TOHHY Npo-
AyKUmm
Mepepaya Ha yTunusaumo TON
Bce aranb! Texto- o] rpa:llasa mm (}:Jr'laBHbll\l;lj' 06 Aa?;m
Mpouee -V riT 0-7,6 TIOMMYeCcKoro npo- P H P ’
Ans nepepaboTku nnv 3axopoHe-
Luecca
HWS Ha NONMroHax)

Tabnuuya 33 — Npoune dakTopbl BO34ENCTBUS

YpoBeHb BO3aeNCTBUS A0
E,JJ,VIHMLth CHWXEHUA B pacyeTe Ha . ~
HawnmeHoBaHne . MeTouHuK BO34EUCTBUA MeTO,D, CHWXeHUA ypoBHSA BO34encTeua
M3MEpPEeHUn | TOHHY NpoayKuuu (unn no-
CTOSIHHbI YPOBEHb)
CBoeBpeMeHHOe NpoBeAeHME peMOHTa
obopynoeaHus
. MpuvHyaMTENbHAA CcMaska TPyLUUXCS

[pobunku, rpoxoTbl, KOHBENEPD, PyHyA . Py
NOBEPXHOCTEN

nutarenu, 6ynbao3epbl, TpaHe-
lMpumeHeHne cpeacTe uHAMBUAYanNb-

Wym ab 0-105 NopTHbIE CPEACTBa, cenaparo- .

HOW 3aWunThI

pbl, TMAPOUMKIIOHBI, LEHTpUdy-
MpyMeHeHWe LYMO3aLLUUTHBIX KOH-

m, pUNbLTP-Npecchl o
CTPYKLMIA
PacnonoxeHue LyMsLLX arperaTtoB B
OTAENbHbIX 30aHMAX
PauvoraneHas opraHu3auuvs Tpyna B

Jpobunku, rpoxoTel, cenaparo- H P H Py
TeYeHNe CMeHb!

Bubpauus ab 0-126 pbl, TMAPOLMKIIOHSI, LEHTPUAY- .

MpumeHeHne 0ByBM Ha MaccuBHOM pe-

m, PUnbLTp-Npeccol o
31MHOBOW NOAOLLBE
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Pa3pen 4. OnpeaeneHne HauNYy4wWmMxX AOCTYMHbIX TEXHONOrMM

MocraHosneHnem lMpaeuTtensctea Poccuiickon depepaumm ot 23.12.2014 Ne 1458
«O nopsiake onpejeneHns TEXHOMNOMMWU B Ka4ecTBe Haunyyllen AOCTYMHOW TeXHOomorvuv, a
Takke paspaboTku, akTyanuaaumm u onybnukosaHus MHGOPMAaLIMOHHO-TEXHUYECKUX cnpa-
BOYHMKOB MO HAWMyYLUUM JOCTYMHBLIM TEXHOMOMMSM» ObINM yCTaHOBMEHLI OCHOBHbLIE KPUTE-
pum HOT, KOTOpbLIM AOMKHA COOTBETCTBOBATL paccMaTrprBaeMas TEXHONOrns:

- HAMMEHbBLUMIN YPOBEHb HEraTUBHOIO BO3AENCTBUSA Ha OKPYXKAIOLLYIO Cpeay B pacyeTe
Ha efuHULlY BpEMEHN Mn 06bEM MPOM3BOANMON NPOAYKLMK (TOBapa), BbINonHseMomn pabo-
Tbl, OKa3blBaEMOW YCNyrn nMMBOo COOTBETCTBME APYrUM MoKasaTensM BO3AENCTBUSI HA OKpY-
XalLlyo cpegy, NpeaycMOTpeHHbIM MeXayHapoaHbIMK foroBopamn Poccuiickon depepa-
uunw,

- 3KOHOMUMYECKan 3PPEKTUBHOCTL BHEAPEHNS 1 SKCMnyaraLumu;,

- MPUMEHEHME PECYPCO- N 3HeprocHeperarLLmx METOAOB;

- NepvoA BHeAPEHUS;

- MPOMBILLNIEHHOE BHEAPEHNE TEXHOMOIMYECKUX NPOLIECCOB, 0OOPYAOBAHNS, TEXHNYE-
ckux cnocobos, MeToaoB Ha AByx M Bonee obbekTax B Poccuiickon depepaumm, okasbisato-
LMX HeraTMBHOE BO3AENCTBME Ha OKPY>KaIOLLYIO cpegy.

Onpepenenve HAT B OTKpbITOA fOBbIME Yrns OCMOXHAETCA TeM, 4TO BbIGpOCHI U
cOpOoCbl OMKCUPYHOTCA MWLLb Ha «BbIXOAE» U3 MPOM3BOACTBEHHOIO MpoLecca, a Ha OTAEeNb-
HblIX CcTagusix (rMoasTanax) MPOW3BOACTBEHHOrO mnpouecca yyeT BbIGpocoB u cHpocos
He BegeTcs. Mo3TOMy HEBO3MOXHO pasrpaHuuuTb o6bem BbIOPOCOB U COPOCOB Mexay OT-
AenbHbIMK CTaamamm (mogaTanamm) NPOM3BOACTBEHHOMO NpoLecca.

OT0 co3faeT onpeaeneHHble CNOXHOCTM Ans onpeaenenus HAT. Mo aton npuuvHe B
3anosHEHHBIX NPEACTaBUTENSMU NPEANPUSATUA aHKETaxX OTCYTCTBYIOT faHHbIE O:

- HEraTMBHOM BO3[ENCTBMM HA OKPYXaloLLyto cpegy B pa3buBke no ctagusm (nogata-
nam) Npom3BOLCTBEHHOIO NpoLiecca U NPUMeHsEMbIM TexHoNormsIM (obopynosaHuu);

- 3KCMMyaTauUMOHHBIX U KanuTaneHbIX 3aTpatax Ha BHEAPEHUE ONPeaeneHHOW TEXHO-
normum (o6opyaosaHns);

- Nepuoae BHeApeHUsi onpeaeneHHon TexHonornm (obopyaosaHus).

Taknum o6pa3oM, B pacrnopsPkeHUN UMEETCH NULb CrneayrLwas KonMYecTBEHHAs UH-
hopmauums, npurogHas ans onpegenenna HAOT:

- KONNYECTBO MPEANPUSITUN, HA KOTOPbIX OCYLLUECTBNEHO NPOMbILLNEHHOE BHEAPEHUe
TexHonorum (060pyaoBaHNs);

- KONNYECTBO NPEANPUATUIA, HA KOTOPbIX OCYLLIECTBNASTCA NPUMEHEHNE TEX UMW UHBIX
pecypco- n sHeprocbeperaromx METoA0B, a Takke MeTOAO0B, HaNPaBMEHHbIX HA OrpaHuye-
HWe HeraTMBHOIO BO3AEMCTBMS Ha OKPYXKaIOLLYIO Cpeay.

Mo sTon npuumHe oTHeceHne TexHonorun Kk HAT unu nepcnekTMBHBIM TEXHONOTUAM
OCHOBbIBaETCS MPENMYLLIECTBEHHO Ha KavecTBeHHbIX kpuTepusix. Mpu paspabotke HacTos-
Lero cnpaBOYHMKA MCMONb30BaNMCh criegyowme kputepum onpeaenenwa HAT v nepcnek-
TUBHbIX TEXHOMOMMINA.

B kauectBe ocHoBbl ans onpegeneHus HAOT ucnonb3oBanca nepedeHb Hannayuwmnx
AOCTYMHbIX U NEPCNEKTUBHBLIX TEXHONorMiA, onybnukosaHHbii B UTC 16 «lMopHogoObiBatowas
npombiwneHHocTb. O6wme npoueccbl U meToabi». M3 81 TexHonorvn, ynomsHyTon B
UTC 16, yactb He Obina BHeceHa B HacTosilmn cOOpHUMK. B 4acTHOCTKM, Obinmn MCKNIOYEHDI
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obLme TEeXHOMOorM, He oTpaxarolme crneumduky yronbHOW oTpacnu (HanpuMmep, «aBToma-
TW3aUMsA NPOM3BOACTBAY, «MOBbILEHWE KBanudukaumm nepcoHana»). Tawke bbinu UCKmto-
YeHbl TEXHOMOMM, XapaKkTepHble ANs CTagui CTPOMTENBCTBA WU FreonoropasBefoUHbIX paboTt
(Hanpvmep, «BbINOIHEHWE OLEHKM BO3AEWCTBUA Ha OKPYXatoLlyto cpefy»). B cnpaBovHMK
HAT 6binu BHECEHbI MPUPOA00XPaHHbIE TEXHOMOMW, HE NonyYuBLUMe oTpaxeHns B UTC 16.
Ansa BHeceHNa B HacTosWmMA cnpaBoyYHrk HOT 6bina BoligeneHa 41 TexHonorns.

MNepebiM kpuTeprem onpeaeneruns HAT sBnsieTcs ypOBEHb HEraTUBHOIO BO3AENCTBUS
Ha okpyxatowyto cpeay. K HAT 1 nepcnekTMBHBIM TEXHONOMAM MOryT BbiTb OTHECEHBI NLLb
T€ TEXHONOMM, KOTOPbIE XapaKTepPM3yoTCA MUHUManNbHbLIM YPOBHEM HEraTmMBHOrO BO34en-
CTBUS Ha OKPY)KatoLLYHO CPEAY MO CPaBHEHWUIO C anbTepHATMBHBIMU TEXHOIOTUSMMN.

Bropbiv kputepuem onpepenerns HAT asngetcs skoHOMUYecKas AOCTYMHOCTb TeX-
HOMorMM (M NPOMbILUNIEHHOE BHEAPEHWE TexHonormun). B cnyyae ecnv skoHoMmumyeckas ao-
CTYMHOCTb TEXHOJOTUM BbICOKA B CPaBHEHUM C anbTepHaTUBHBLIMK (T. €. pacxopbl, CBS3aH-
Hble C ee BHeAPEHNEM M UCMOSb30BaAHMEM, OTHOCUTENBHO HI3KK), TO OHa MOXET ObITb OTHE-
ceHa k HOT. Ecrm 8Ta fOCTYMHOCTb HM3Ka, TO TEXHOMOMUs MOXET ObiTb OTHECEHA NuLb
K nepcnekTuBHbIM. Mpy OTCYTCTBUM CTOMMOCTHBIX JaHHbIX, XapaKTepu3yroLwmnx TEXHONOIUIO,
3KOHOMMYECKYO [OCTYMHOCTE TEXHOMOMN MOXHO KOCBEHHO OLIEHUTH C MOMOLLLIO anbTepHa-
TMBHOMO KPUTEPUS — MPOMBILLIIEHHOrO BHEAPEHUS TexHonorun. CornacHo 3TOMy KpUTepuio
TEXHONorns MOXeT ObITb OTHeceHa Kk HOT, ecnn ee npoMbILLNEHHOE UCNONb30BaHNE OCY-
LLECTBMNEHO, KaKk MUHUMYM, Ha ABYX Mpeanpuatuax otpacnu. B cnyuvae, ecnu 3710 ycnosue
He BbIMOMHAETCH, TO TeXHOMorna fomkHa BbiTb OTHeCeHa kK mepcnekTMBHbIM. Mcnonb3osa-
HWE 3TOro anbTepHaTMBHOMO KPUTEPUS CBA3AHO C TEM, YTO TEXHOMNOrMW, BHEAPEHUE N 3KC-
niyaraumsa KOTOPbIX OKa3bIBAETCS YPE3MEPHO LOPOroCTOALLEN, HE MPUMEHSIOTCA Ha ABYX U
©Sonee NpeanpusaTUSIX B CTPaHe.

Tpetbum kputepmem onpegenennsa HAOT aBnseTcs NpyMeHEeHWe pecypco- U 9Hepro-
cbeperatowmx metognoe. K HAT mMoryT BbITe OTHECEHbBI NWLLL T€ TEXHONOMMN, KOTOPLIE Xapak-
TEPU3YIOTCH MUHUMATbHBIM YAENbHBIM PAaCcXOA0M PECYPCOB U SHEPTUW Ha €AUHULY NPOoaYK-
UMM MO CPaBHEHUIO C anbTEpPHATUMBHBIMU TEXHOMOrUAMU. TEXHOMOrMU C HU3KUM YPOBHEM
HeraTMBHOrO BO3AEUCTBMSA Ha OKPYXXaroLLyo Cpeay, HO C HU3KOW SKOHOMWYECKOW AOCTYMHO-
CTbHO VNN BbICOKMM YAENbHBIM PAcXOoA0M PECYPCOB 1 SHEPTUM HA €AVHULY NPOAYKLMN MOTYT
ObITb OTHECEHbI K MEPCMNEKTMBHLIM TEXHOMOMMSIM, €CNN B NMEPCMEKTMBE, MO MEPE MX pa3sBu-
TUS, OKUAAETCHA CHUXKEHUE yAENbHbIX PACXOA0B PECypCOB U 3Heprun. Ecnu e Takoe CHu-
XeHne He oxumpaaeTca B 0603pnMON NepcnekTMBe, TO TEXHOMNOMNS He JOmMKHa ObITb OTHECEHa
HW K HOT, HWX K NepcneKkTUBHBLIM.

MpenBapuTenbHBIA NEpeYeHb HaUNy4LMX AOCTYMHbIX U NEPCNEKTUBHBIX TEXHONOMMA B
fobbiue 1 oboralyeHun yrna npeacraeneHa B Tabnuvue 34.

B rpacbnueckorn opme npvmMeHsiemas MeTofuKa knaccudukaumm TEXHOMOMMIA Mnoka-
3aHa Ha PUCYHKE HKe (CM. PUCYHOK 9).

Mpn knaccnukaumm TEXHONOMMIA AOIHKHBI BbINOMHATHCS CNeyoWne yCrnoBus:

- oBrnacT NPUMEHEHNs1 TEXHOMOMMIA AOIKHbI ObITb YETKO 0603HaueHb;

- MPY CpaBHEHWN TEXHOMOTWA MO PECYPCO- U dHepronoTpebneHno formkHa BbiTe NpoBe-
AeHa uUnbTpaumsa CTatUCTUYECKMX BbIOPOCOB (COMETaHUA MPEANPUATUA W TEXHOMOTUN
C @aHOMarbHO BbICOKMM WU HASKUM 3HAYEHMEM YAENBHOMO Pecypco- Unn aHepronoTpedneHns).
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PucyHok 9 — Cxema knaccudmkaunum TeXHO/10rniA
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Tabnuua 34 — NpeaBaputenbHbIA NEpPeYeHb HAUMYYLWIMX 4OCTYMHBIX U MEPCNEeKTMBHBIX TEXHONOrMn B Aobbive 1 oboralleHum yrns

Tun TexHo-
. noruv (HOT /
Ne TexHonorus pynna TexHonoruni (HA
nNepcrneKkTus-
Has)
BHeppeHve cuctem 3KornorM4eckoro MeHeaX-
1 AP A OpraHnsaymoHHoro xapakrepa HAT
MeHTa
Mpon3BoACTBEHHDLIN KOHTPOMb U 3KONOrnYe-
2 P . A P OpraHn3aumoHHOro xapakrepa HAT
CKMIA MOHUTOPWHI
B o6nacTtv MUHMMU3aLMKM HeraTMBHOIO BO34ENCTBUSA Ha aTMO-
3 MbinenogaenexHne B o4MCTHOM 3aboe . HAT
CchepHbIN BO3LYX
4 MbinenogaeneHne n cHkeHne obpasoBaHnsa | B obnactn MMHUMK3aLMN HeraTMBHOIrO BO34ENCTBUS HA aTMO- HAT
MbIK Npy BypoB3pbIBHLIX paboTax cepHbIN BO3LYX
. . B o6nacTv MMHMMU3aLWKN HEFraTMBHOIO BO3AENCTBUS HA aTMO-
5 OpolueHne NbINAWmMx NoBepPXHOCTEN BOAON . HAOT
chepHbI BO3aYX
B obnactn MUHMMU3aLmMmM HeraTMBHOIO BO3AENCTBUSI HA aTMO-
6 lMprMeHeHMe nbineynaenmMBakoLLMX YyCTaHOBOK . HAT
cdrepHbIv BO3AYX
7 YnpaBneHve cogepxaHneM MetaHa B ropHbix | B o6nactv MmHMMmnsaumm HeratuBHOrO BO3AEUCTBUS HA aTMO- HAT
BblpaboTkax chepHbIv BO3AYX
8 MpoTnBOAENCTBME CAaMOBO3ropaHunio yris, B obnactn MMHMMU3aLmMmM HEraTMBHOIO BO3AENCTBUSI HA aTMO- HAOT
CKITOHHOTO K OKUCMEHWIO chepHbIN BO3AYX
. B obnactn MUHMMM3aLmMmM HEraTMBHOIO BO3AENCTBUA Ha aTMO-
9 MpoTnBOAENCTBNE CMEP3AHMIO YIS M HAT
cbepHbI BO3AYX
B o6nactn MUHMMKW3aLmMmM HEraTMBHOIO BO3AENCTBUA Ha aTMO-
10 dopmupoeaHme noxapobesonacHbIx OTBanNos . HAT
chepHbIN BO3AYX
N B o6nactn MMHMMKM3aumMmM HEraTMBHOIO BO3AENCTBUSA Ha BOAHbIE
1 LLaxTHbI BOAOOTNMB U BOAOOTBOA HOT
pecypchl
N B oBnactn MUHMMU3aLMN HEraTUBHOTO BO3AENCTBUA Ha BOAHbIE
12 KapbepHbIi BOAOOTNIMB U BOLOOTBOA, HOT

pecypcbl
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lpodomxerHue mabnuysi 34

Tun TexHo-
. norum (HOT /
Ne TexHonorus "pynna TexHonorun (HA
nepcnekTus-
Hagq)
13 BHeppeHue cuctem 060poTHOrO n 6eccTouHo- | B obnactm MMHMMM3aumMm HEraTMBHOIO BO3AENCTBUSA Ha BOAHbIE HOT
ro BofocHabxeHus pecypchl
. B obnacTtn MUHMMU3aLMM HEraTUBHOIO BO3ENCTBUS HA BOAHbIE
14 PereHepaupsa MmarHeTUTOBOW CYCNeH3nn HOT
pecypchbl
B obnactn MUHMMU3aLUMM HEraTUBHOIO BO3LENCTBUS Ha BOLHbIE
15 Bbasoeas ouncTKa CTOYHbIX BOA 4 A A HOT
pecypchl
B obnactn MUHMMU3aLUMmM HeraTMBHOIO BO3AENCTBUS Ha BOAHbIE
16 Obe33apaxmBaHe CTOYHbIX BOL H A A HOT
pecypchl
B obnactn MMHMMU3aumMm HEraTMBHOrO BO3AENCTBUA Ha BOAHbIE
17 OumncTKa NMBHEBLIX U MPOM3BOACTBEHHbIX BOJ, HOT
pecypchl
B obnactv MUHMMUW3aUMmM HEraTMBHOTO BO3AENCTBUSA HA BOAHbIE
18 DUINKO-XUMUYECKAS OMNCTKA CTOYHbIX BOJ, HOT
pecypchl
Ucnonb3oBaHne oTxof0B Ao6bIBatoLero n
CBS3AHHOrO C HMM nepepadaTbiBaroLLEero Npo- o
19 pep > P B obnactn MmHMMu3aumm BO3genNCcTBmst OTXOL0B HOT
W3BOACTB ANS 3aKnajku BbipaboTaHHOro npo-
CTpaHcTBa Npu 4obbIve yrns
20 OByCTPONCTBO XBOCTOXPAHUINLL, B o6nactn MMHMMKU3aumm BO3AENCTBUSE OTXOLOB HOT
Buonormnyeckas pekynbTUBaums HapyLUeHHbIX .
21 peKy H Py B obnactn MUHMMU3aLMM BO3AENCTBUSI OTXOL0B HOT
3emernb
TexHu4eckasn pekynbTMBaLVsA HapyLUEHHbIX .
22 peky H by B o6nactn MmHMMmn3aumm BO3aENCTBUST OTXOLOB HOT
3emernb
23 MprvmMeHeHne cpeacTB 1 METOAOB 3BYKO- U B o6nactn MMHMMU3aLmm HeraTMBHOroO BO3AENCTBUS (PU3NYECKNX HOT

BNOPO3aLUTDI

hakTopoB
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Twun TexHo-
norum (HOT /

o pynna TexHonornm
N TexHonorus Py nepcnexkTme-
Has!)
. . B obnactm MMHUMN3aUMM HEFaTUBHOMO BO34ENCTBUS Ha aTMO- Mepcnex-
24 lvaposabolika n rmaporenesas 3abonka N
chepHbI BO3AYX TMBHas
B obnactm MMHUMKU3aLMW HEraTUBHOMO BO34ENCTBUSA Ha aTtMo- Mepcnex-
25 Cucrema BbICOKOTOYHOIO NMO3NLIMOHUPOBAHWA .
CchepHbIN BO3AYX TBHas
26 MpyMeHeHWe 3MeKTPOHHBIX CUCTEM B3pbiBa- | B obnactn MMHUMK3aLmMM HEraTMBHOMO BO3AEHCTBUS Ha aTMO- Mepcnex-
HUSA chepHbIN BO3YX TUBHas
. B obnactm MMHUMN3aUMM HEFraTUBHOIO BO3AENCTBUSA Ha aTMO- Mepcnek-
27 OpoLueHne 1 nbinenogaBneHne NeHom M
chepHbI BO3AYX TMBHas
o8 Be3B3pbiBHas TexHonorust pa3paboTku kpen- | B obnactu MUHUMK3aUMKM HEraTMBHOMO BO3AEACTBUS HA aTMO- Mepcnex-
KMX FOPHbIX MOpOJ Ha paspe3ax chepHbIvi BO3AYX TUBHas
29 O6paboTka [OPOXKHOro NoMoTHa 1 OTBaNoB B obnactn MuHMMU3aummn HeraTMBHOroO BO34ENCTBUSA Ha aTMO- Mepcnek-
CBf3bIBaAOLLMU BELLEeCTBaMMN chepHbIv BO3RYX TUBHas
30 YnaenveaHue 1 yTunmsauums LwaxTtHoro meta- |B obnactv MmHuMmnsaumm HeraTuBHOrO BO34EMCTBUA HaA aTMO- Mepcnek-
Ha chepHbIv BO3AYX TUBHasA
B obnactn MuHUMU3aummn HeraTMBHOIrO BO3AENCTBUSA Ha aTMO- Mepcnex-
31 'vaponoces v rnapomMyneYnpoBaHe .
chepHbIi BO3AYX TMBHas
B obnactn MMHMMU3aumn HeraTMBHOIO BO34ENCTBUA Ha BOAHbIE Mepcnex-
32 ToHKas o4nCTKa CTOYHbIX BOJ
pecypchl TMBHas
B obnactn MUHMMU3aUWn HeraTMBHOIO BO34ENCTBUS Ha BOAHbIE Mepcnek-
33 Cyxve meToabl oboralleHns yrns
pecypchl TMBHasA
CenekTnBHas yknagka oTX040B A00bIUN 1 N Mepcnex-
34 B obnactn MyHMMU3aLUun BO3AeNCTBUA OTXOA0B
oboralyeHns B oTBan TBHas
Wcnonb3oBaHue otxoa0B A06bI4M 1 oboralle- Nepcrek
35 HWSA 4SS NPOM3BOACTBA CTPOMTENBHBLIX MaTe- | B o6rnactu MUHUMM3aLUMK BO34EeNCTBUS OTX0L0B TMpBHaﬂ

puanos
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OkoH4yaHue mabnuybl 34

Twn TexHo-
o normm (HOT /
Ne TexHonorus pynna TexHonornn (HA
nepcnekTus-
Has)
Wcnonb3oBaHue otxonos fobbium n oboraie- Meocnek
36 HWUS yrnst 4Ns Npon3BoacTBa ryMUHOBBIX B o6nacTt MyuHMMM3aLmmn BO3AEUCTBNA OTXOA0B TMiHaq
yao0peHuii U npenapaToB
. Mepcnex-
37 MepepaboTka yronbHbIX LLNaMoB B oBnacTtv MMHUMUW3aLMK BO3AENCTBUA OTXO0B TVBHAS
MpepBapuTenesHasn 06paboTka pasmeLlaemMbix . Mepcnek-
38 peasap P P t B oBnactv MUHMMU3aLMW BO3AENCTBUS OTXOA0B P
0TX0A0B (06e3BOXMNBaHME, CYLLKA) TUBHaA
MN3BneyeHne LUeHHbIX KOMMOHEHTOB M3 YINA U . Mepcnex-
39 B obnacTt MyuHMMU3aummn Bo3aencTBUA OTXOA0B
oTxofoB oboralleHns TMBHasA
Mwukpoburonornyeckas pekynbTmBaLms Hapy- N Mepcnexk-
40 P pexy. H Py lg obnacTv MUHMMU3aUMKM BO3AENCTBUS OTXOA0B P
LUEHHbIX 3eMernb TMBHas
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Pasgen 5. Hauny4wume gOCTynNHbIE TEXHONOMUMU

HaunyJwmne foctynHele TEXHOMOMMK, MPUMEHSEMbIE B rOPHOAOOLIBAIOLLEN NPOMBILLI-
NEHHOCTU (B TOM uucne npu gobbide yrns), B obllem Buae onucaHbl B rOPU3OHTanNbHOM
cnpaeoyHmke NTC 16—2016 «opHopobbiBatowasi NpoMbILneHHOCTb. Obwme npoueccsl n
MeTOAbI», KOTOPbIA Bbin paspaboTtaH 1 yTeepxaeH B 2016 r. [82]. Mpn HanucaHUM faHHOrO
pasgena npueeaeHHble B UTC 16—2016 Hauny4dlme AOCTYMHbIE TEXHONOMMM GbiNu NCNOMb-
30BaHbl B K&4€CTBE OCHOBbI U NPY HEOBX0AMMOCTM AOMNONHEHBI cneuudukon otpacnu. Kpo-
Me TOro, B CBSi3W C TEM, YTO paccMaTpuBaemas 0Tpacre NPOMBLILLNEHHOCTN obnapaeT psaoM
ocobeHHocTen, npveeaeHsl HAOT, koTopeie B UTC 16—2016 He paccMOTpeEHb!.

HOT, npeacTaBneHHble B HaCTOSALEM CMpaBOYHMKE, BHeApeHbl Ha GonblUMHCTBE
yroneHbeix npegnpuatui Poccun. 3t HAT TeopeTndeckn MOryT NPUMEHATBCA Ha Mobbix
LEeNCTBYHOLNX NPEANPUATUSX YrOSIbHON MPOMbILNEHHOCTU. [ONns Ux BHEAPEHUS MOXET Mo-
TpeboBaTbCA onpepeneHHas MogepHM3aLMs NPOM3BOACTBEHHOIO npouecca, Ho Heobxoau-
MOCTb B KanuTanbHOW MOAEepHM3aLmMm NpeanpusTUA C OCTaHOBKOW NPOM3BOACTBA OTCYTCTBY-
erT.

Heobxoanmocte BHeapeHuss Tom mnu mHor HAT 3aBnCUT OT rOpHO-reonornyYecknx
YCINOBUIA, B KOTOPbIX HaxoguTCs npeanpustie. B Tex cnyyasx, ecnu 3t ycnosus cnocot-
CTBYIOT HU3KUM YPOBHSIM SMUCCUMUN 3arpAsHSIOLLMX BELLECTB B OKpYXXaloLyto cpeay, npume-
HeHve onpegenerHbix HOT sBNAETCS U30bITOUHBIM, MOCKOSIbKY CHIDKEHWE YPOBHSI 3MUCCUN
sarpssHaowmx Bewects obecneunaetca MHbiMn HOT, Gonee AoCTynHbIMU B 3KOHOMUYE-
CKOM nnaHe. Hanpumep, B YCMOBUAX HWU3KOW MUHEpanu3aumu TPYHTOBLIX BOA (DU3UKO-
XMMUYeckasi oumcTka ctouHbix Bog (HOT 18) aBnsieTca nabbITOYHOMW, NOCKOSbKY CTOUHbIE BO-
Zbl YCMELUHO MOryT ouyMwartbCs A0 AONYCTUMbIX 3HAYEHUMM C MOMOLLBbH ©a30BOW OYMUCTKM
(HAT 15).

5.1 HOT opraHn3auyuMoOHHOro xapaxkrepa

HAT 1. BHeapeHue cucTeM 3KONOrnyeckoro MmeHemxkmeHrta (COM)

Ycnosua un orpaHnyenns npumeHenus. danHaa HAOT npumeHuma ans Bcex npeanpvs-
TWA YronbHOM NPOMBILLMEHHOCTY (LWaxT, paspe3oB, oboratutensbHbix dabpuk).

Conepxanve HAT. JanHas HAOT npeanonaraet BHegpeHue adpdektuBHbix COM Ha
NpeanpusaTUsIX YronbHOW npombiwneHHocTn. OpraHusauusa adpdextmBHbix COM Ha npo-
MBbILLINIEHHBIX npeanpuaATUaX pernameHTupyeTcs HaLMOHamnbHbIM CcTaHfapToM
ISO 14001:2015/TOCT P UICO 14001—2016 [91]. Crangapt [OCT P NCO 14001—2016
OMnMCLIBAET METOAVMKY MITAHUPOBAHUS AOCTUKEHNS SKONOMMYECKMX LUenen, cpeacrtea obecne-
UYEHUS SKOMOTNYECKOTO MEHEIPKMEHTA, OLIEHKY Pe3ynbTaToB AeATENbHOCTU U T. 4.

Cuctema 3KONOrM4eckoro MeHemLKMeHTa MOXeT ObiTb MHTErpMpoBaHa B CUCTEMY Me-
He)KMEHTa ka4yecTBa (B TOM YMCIE C CO3[aHNEM UHTENPUPOBAHHON CUCTEMbI MEHEPKMEHTA).

Ceptndmkauma COM Ha npeamet cootBetcTBus craHaapty FOCT P UCO 14001—
2016 npoBoguTCA cneumanbHbIMU CEpTUDUKALIMOHHBIMU OpraHmusauuamn. Ayant COM npo-
BOAMTCS HA OCHOBaHUW HaumoHanbHoro ctaHaapta FOCT P UCO 19011—2012 [92].

OueHka NperMMyLLIECTB, KOTOPbIE MOIYT ObiTb JOCTUTHYTHI Npy BHeapeHun HAT. BHea-

peHve COM crnocobetByeT SpHEKTUBHOMY PELLEHNIO BOMPOCOB 3KOMOMMHECKOro Xxapakrepa.
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HAT 2. Npou3BoACTBEHHbIN KOHTPOSb U 3KONOrMYeCKUIN MOHUTOPUHI

Ycnoeus v orpaHnyeHus npumeHenus. JanHaa HOT npyumeHnma ana Bcex npeanpusi-
TUIN YronbHOW NPOMbILLNIEHHOCTU (LLAxXT, paspesos, oboratutencHbix habpuk).

Cogepxanve HAT. OaHHaa HOT 3akniovaeTca B OCYLLECTBNEHWN CREAYHOLLMX (OYHKLMIA:

- MPOV3BOACTBEHHBLIA KOHTPONb HAah4 OCHOBHLIMW MapameTpamn TEXHONMOrMYeCcKnx
NMPOLIECCOB 1 Onepauui;

- MPOV3BOACTBEHHbIA KOHTPOMb Haj napameTpaMy BO3AEUCTBUSA HA KOMMOHEHTHI
OKpyXatoLLer cpefibl (CornacHoO TEXHUYECKUM pernameHTam npeanpusTia U yTBEPXAEHHbIM
B HaA30pHbIX opraHax rpadukam KOHTPOMsi C NPUMEHEHNEM CUCTEM WMHCTPYMEHTaNLHOro 1
aBTOMaTU3NPOBaHHOIO KOHTPOMS AN UCTOYHUKOB 1 BELLECTB, OnpeaeneHHbIX HOpMaTuBHbI-
MU aKTamm),

- MOHUTOPUHI COCTOSIHUSI U 3arpsis3HEHUsT aTMOCEpPHOro BO3ayxa, NMOBEPXHOCTHbIX U
NoA3eMHbIX BOJ, 3eMefb U NOYB, HEAP, PaCTUTENBbHOIO U XXUBOTHOrO MUPA.

KoHTponb Hap BbiGpocaMy HEOpPraHMYecKkoW Mbinn JOMKEH OCYLLUECTBNSATLCA B COOT-
BETCTBUM CO CrEAYIOLLMMM AOKYMEHTaMU:

- P[] 52.04.186—89. PykoBOACTBO MO KOHTPOIO 3arpsa3HeHua atmocdeps! [90];

- OTpacneBas MeToAMka pacyeTa KonmyecTBa OTXOAALLMX, YNOBMEHHbIX U BbiGpackl-
BaeMblIx B atMocepy BpeAHbIX BELLECTB NPEeANpUsTUaMM No aobbive yrna [93];

- OHJ 86. MeToauka pacyeTa KOHLUEHTpauui B aTMOCEpPHOM BO3ayxe BpefHbIX Be-
LLeCTB, coAepxalluxcs B BIbpocax npeanpuatui [94];

-MNMHA ¢ 12.1.2.99. MeToanyeckne pekoMeHgaLmm no otéopy npob npu onpegeneHnm
KOHLEHTpaLMA B3BELLEHHBIX YacTuL, (NMbiKn) B BbIOPOCAxX NPOMbILLNEHHbIX NPeanpuaTn [95];

- FOCT 33007—2014 [96].

OLieHka NpenmyLLLEeCTB, KOTOPbIE MOTYT BbITb AOCTUrHYTHI Npy BHeapeHun HAT. BHea-
peHve gaHHor HOT no3BonseT MUHUMU3NPOBAaTb BEPOATHOCTbL BO3HUKHOBEHWS CEepPbe3HbIX
3KONOMNYECKMX aBapui.

5.2 HOT B o6nact MMHUMU3ALIUU HEFATUBHOIO BO3AENCTBUA Ha
aTMocdepHbIn BO3OyX

TexHonornyeckue nokasaTenu BbIOPOCOB 3arpA3HAIOWMX MapKepHbIX BELLEeCTB npu
ucnone3osaHuy HAT B 06nacTv MUHUMU3ALUMA HEraTUBHOIO BO3AENCTBUS Ha aTMoCdepHbIn
BO34yX NpeacTaeneHel B Tabnuvue 35.

HAOT 3. NbinenogaBneHue B OYMCTHOM 3a60e

Ycnoeusi U orpaHndeHns npumeHenus. JaHHaa HOT npumeHseTca Ha aTane BbleMKU
YISl 3 O4UCTHOrO 3a60s Npum foOblye yris NoA3eMHbIM CnocoboMm.

Conepxxanve HAT. lMpenBapuTtensHOe yBniakHeHWe YronbHOro nNnacra no3BonserT,
NMOMUMO OCHOBHOWN (DYHKLIN - CHWKEHUS] COMPOTUBIISIEMOCTU YN PaspyLUEHUIO, CHU3UTb
yAernbHoe MbINeBbIAENEHNe, UTO CHKAET OBLUMIA ypOBEHb BbIGPOCOB Mblnv B aTMOCHEPHbIA
BO34YX. TEXHOMOrMn MNpeAoTBPaLLEHNs 3arps3HEHUs aTMocdepHOro Bo3gyxa noapobHO
onmcanel B (cM. 2.1.8.1.3).

233



UTC 37-2017

OueHka NpenMyLLIeCTB, KOTOpble MOrYyT ObiTb AOCTWUIHYTbI Npw BHeapeHun HAT.
MpeaBapuTensHoe yBNaXHEHWE YroflbHOro Mnnacta CHWKaeT 3amnblIeHHOCTb BO3fyxa Ha
50 % — 80 %.

HAT 4. NbimenopgaBneHne U CHUXKEHUE 06pPa3oBaHUA NbUTU NPN GyPOB3PLIBHLIX
pa6orax

Ycnosua u orpaHnyeHna npumeHenunsa. AanHas HOT npumeHsieTcs Ha atane Bypo-
B3pbIBHbIX paboT npu AobbIve yrnsa OTKPbITbIM CNOCOGOM.

Conepxxanve HAT. OaHHaa HAT npeanonaraeT OCywWECTBNEHWE OAHOMO UMW He-
CKOINbKMX MEPOMNPUSITUIA U3 Yncna CneayroLmx:

- NpeABapuvTEnLHOE OpoLleHne pabodero y4acTka,

- NCMNONb30BaHNe 3aboeyHOro mMaTtepmana ¢ MMHMManbHbLIM yAenbHbBIM Nbineobpaso-
BaHueM;

- NpeABapuTENbHOE OpOoLLEHUE BYpOBbIX CKBRXKUH.

Kpome Toro, ata HOT mMoxeT coueTatbcs co crneayowmymm AONONHUTENbHLIMA MEpOo-
NPUATUAMU:

- MpoBejeHue B3pbIBHLIX paboT B COOTBETCTBUM C MOrOAHBIMU YCIOBUSMU;

- BHEAPEHME KOMMBLIOTEPHbBIX TEXHOIIOTMA MOAENUPOBaHUS U MPOEKTUPOBaHWSA paLmo-
HanbHbIX NapameTpoB 6ypoB3pbIBHLIX paborT;

- MPUMEHEHME HESNEKTPUUECKNX CUCTEM B3PbIBAHMS.

MeponpusTtus, npegynpexaatome obpasoBaHue nbinv npu 6ypoB3pbIBHBIX paboTax,
nofapobHoO onmcaHbl B nyHkTe 2.2.7.1.1.

OueHKa NpenMyLLIECTB, KOTOPbIE MOIYT BbiTb AOCTUrHYTHI Npu BHeapenun HAT. MNpwu
NpPeABapUTENbHOM OPOLLEHUM BYypOBLIX CKBaXKMH KOHLIEHTpAUMS MbIN Ha paccTosHum 50—
100 M OT CKBaXXWHbI CHMWXKaeTea Ao 1-5 mrim°, MpeaBapuTenbHOE yBRaXHeHWe maccusa AN
aKkckasaumm obecrneunsaeT adPeKTUBHOCTL NbinerasonoaaeneHus o 80 % — 85 %.

HAT 5. OpoweHne NbINAWUX NOBEPXHOCTEN

Ycnoeus U_orpaHnyeHus npumeHenns. danHas HOT npumeHseTca Ha pasnuuHbIX
aTanax npu pobblde yrns OTKPbITbIM cnocobom (BypoB3pbiBHble paboTbl, BbIEMOYHO-
norpysoyHble paboTbl, TPaHCMOPTMPOBKa Yrna aBTOMOOUNbHBLIM TPAHCMOPTOM, TPaHCMOPTU-
pOBKa Yrns KOHBEMEpPHbIM TPAaHCTMOPTOM, OTBanoobpasosBaHue, CKNaanpoBaHue), nopasem-
HbIM cnocobom (NpoBeaeHNE FOPHbIX BbIPabOTOK, PaspyLUEHWE FOPHOA NOPOALI, NOABEMHO-
TpaHcrnopTHeIe paboTbl, oTBanoobpasoBaHune, cknaauposaHue) u oboraweHun yrna (oTea-
noobpasoBaHue, cknagmposaHue).

Conepxanve HAT.

OpoleHne, Bo Bpems AoBblHM yrNa MOA3EMHBIM CNOCOBOM, OCYLLECTBNAETCA C Npu-
MEHEHNEM:

- nogadn BOAHOro pacTBopa Yepes UCMOMHUTESbHbIE OpraHbl BbIEMOYHOW MALLIMHBI;

- BOASHbIX OpOCUTENEN N TymaHoobpasoBaTenen;

- BOAOBO3AYLLHbIX 3)XEKTOPOB.

OpoLeHne, Bo BpeMsA A00bI4M YIS OTKPbITEIM CNOCOGOM, a Takke B NpoLecce oTBa-
noobpasoBaHms, OCYLLECTBMNAETCA C MPUMEHEHNEM:

- TMAPOMOHUTOPHO-HACOCHBIX YCTAHOBOK,;

- OPOCUTENBHBIX, PACMbIUTENBHbLIX, 40XKAEBaNbHbIX YCTAHOBOK;

- OPOCUTENBHO-BEHTUMALMOHHbBIX YCTAHOBOK;

- BEHTUISAUMOHHBIX YCTaHOBOK, obecneunsarowmx obecnsinvBatoLLee npoBeTpuBaHme.
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XapakTepuUCTUKM AaHHbIX YCTaHOBOK NOAPOBHO onmncaHbl B NyHKTaX, pacCMaTpUBaLtoLLMX
TEXHONOMMN NPefoTBpaLLeHNs 3arpasHeHns atMocdepHoro Bosayxa (cM. 2.1.8.1.3) n opolue-
Hue (cm. 2.2.7.1.2).

OueHka NPerMMyLLIECTB, KOTOPbIE MOIYT ObiTb AOCTUrHYTHI NpW BHeapenun HAOT. Mpwu
onTuUMansHOM pexume paboTbl opocuTenen B rnpouecce f00biMM YIS NOA3EMHbLIM CNOCO-
B6om ahhekTMBHOCTL MbinenoAaeneHns AaHHbIM cnocobom gocturaet 70 % — 98 %.

B npouecce AoObl4M yrns OTKPbITEIM CNOCOGOM 3PPEKTUBHOCTL MbINENOAABINEHNA
JaHHbIM cnocobom aocTuraeT:

- 85 % — 90 % — npwu B3pbIBHbIX paboTtax;

- 80 % — 85 % — npu BbIEMOYHO-MOrPY304HbIX paboTax;

-50 % — 100 % — npu rmgpoobecnbinmBann aetogopor (50 % — 70 % ans He-
XKeCTKOro nokpbitusi, 95 % — 100 % ANS TBEPAOro NOKpLITUS);

- 85 % — 90 % — npu ruapooBecnbINMBaHNN KOHBENEPOB, Y3NOB NOTPy3Kkn Yrna v no-
BEPXHOCTW OTBanoB.

HAT 6. MpumeHeHKe NbineynasnMBalOWMUX YCTaHOBOK

Ycnoeusi u_orpannyenns npuMeHenus. JanHaga HOT npumMeHseTca Ha pasnnuHbIX
aTanax npu [obblye yrns OTKPbITbIM criocobom (BypoBapbiBHble paboTbl, BbIEMOYHO-
norpy3oyHble paboTbl, TPaHCMOPTUPOBKA YINsA KOHBEWEPHbIM TPAHCMOPTOM, CKNaaupoBa-
HWE), NoA3eMHbIM CnocoboM (NpPY NPOBELEHUM MOPHBIX BbIPAOOTOK, PaspyLLUEHNM FOPHOM NOo-
poAbl U MOABLEMHO-TPAHCMOPTHLIX paboT, cknagupoBaHum), a Takke npu oboraleHumn yrns
(NpaKTMYeckn Ha BCeX TEXHOMOTMYECKUX YCTaHOBKaX, KPOME BOAHO-LLINTAMOBOrO X03ANCTBA).

Conepxanvne HAT.

MbineynaBnnBaroLMMM YCTAHOBKaAMM OCHALLAIOTCA: BypoBbie CTaHKW, POTOPHbIE 3KC-
KaBaTopbl U NEeHTOYHbIE KOHBeKepbl. Kpome Toro, B lwaxTtHom 3aboe MoryT ycTaHaBnmBaTbCs
LieHTparn13oBaHHbIe YCTaHOBKW MblneynaBnmBaHns.

Mo npuHUMNy LeicTBMA BblAENAETCS PAf TUMNOB MNblNeynaBnMBaroLLnX YCTAHOBOK:

- MexaHn4yeckue obecnbinMBaroMe yCTPOUCTBA, B KOTOPbIX Nbiflb OTAENAETCA NOA,
CUNOW TSXKECTU (OCaaUTENbHBIE KaMepbl);

- YCTPOWCTBA, B KOTOPbIX OTAENEHME MbINM NPOUCXOAMUT 3@ CHET CUM MHEPLMM U LiEH-
TPOBEXHBIX CUN (MHEPLIMOHHbBIE, XaMN3UAHBIE MbINIEYNOBUTENM, LIVKNOHbI);

- MOKpble NbINEYIOBUTENN, B KOTOPbIX TBEpAble YacTuupl B rasoobpasHom cpepe
YNaBnuBatOTCA XUAKOCTbIO (TPyObl BEHTYpW, pOTOKMOHBI, MPOMBIBHBIE KaMephbl, ckpy66epbl);

- MeHHble annaparsl;

- obecnbinuBaroLme ycTpoucTea ¢ (punbTPyOWMM MartepuanoMm (TkaHesble unb-
TPbl);

- anekTpuyeckue obecnbinmBaloLme YCTpOonCTBa (anekTpodUnbTPbI).

XapakTepucTukn faHHbIX YCTaHOBOK NMOApPOBHO onmcaHbl B NMyHKTax, paccMmarpusaro-
LMX TEXHONOrMN NMPEAOTBPALLEHUS 3arpsa3HeHus atmocdepHoro sosgyxa (cm. 2.1.8.1.3) n
nbineynasnmeaHne (cm. 2.2.7.1.5).

OueHKa NPEMMYLLIECTB, KOTOPbIE MOTYT ObITb AOCTUrHYTbLI Npn BHeapeHun HAT. Cpea-
HSS 9P PEKTUBHOCTD MNblNeynaBnMBaHsa pasnuyHbIMA YCTPOUCTBAMW AOCTUrAET CREAYHOLLMNX
3HAYEHUN.

- OcagurenbHblie kamepbl — 30 % — 40 %;

- UmknoHbl — 70 % — 95 %;

- Mokpeble nbineynosuteny — 85 % — 95 %;

- MNenHble annapatbl — 95 % — 99 %;
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- dUnbTPLI pykaBHble — 98 % — 99 %;

- OnektpocpuneTpsbl 40 — 99,9 %.

HAOT 7. YnpaBneHue coaepxaHMemM MeTaHa B ropHbIX BbipaboTkax

Ycnosus 1 orpaHnyenvsa npumerHeHnd. adHaa HOT npymeHsaeTcs Ha aTane BeHTuNs-
Lu1 1 gerasaumm npu fobbive yrns nof3emMHbIM CrocoBoM.

Copnepxanve HAT. HAOT npegycmaTpuBaeT peanv3aumio Cneayowmx MeponpusiTi.

- MpeaBapuTtenbHas gerasaums yronbHOro nnacra (onuMoHansHo, B crny4yae Heobxo-
ANMOCTK).

- MposeTpuBaHe ropHbIX BblpaboToK ANA yAaneHUs MeTaHa W WHbIX rasoe 6es mx
ynaenuneaHuns. Crnocobbl NPOBETPUBAHWUSI FOPHbIX BbIpaboTOK NOAPOBHO ONUCaHbl B MYyHKTE,
paccMaTpusaloLLeM BEHTUNALMIO U Aerasauumio (cm. 2.1.6).

- NamepeHune KoHLEeHTpaumm MeTaHa B BO34YX€E FOpHbIX BbIpaboTOK.

- NamepeHune KoHUEHTpaLmM MeTaHa B BO3AYyXe BEHTUNALMOHHON CTPYW Ha €€ BbIXOAE
Ha NOBEPXHOCTb 3eMIn.

PaBoTtbl No npegBapuTensHOM Aerasauun yronbHOro nriacta MoryT nNpoBOAUTLCH Kak
cobCcTBEHHBIMU CUNamn yrienobbiBaloLEero NpeanpusiTus, Tak U cunaMmn NpuUBNeYEHHbIX He-
33BUCKMbIX KOMMAHWA (MO CXeMe ayTCOpPCUHra).

OueHka NpenmyLLIecTB, KOTOPbIe MOMYT ObiTb AOCTUrHYTHI Npy BHeapeHun HAT. Tex-
HOMorusi NO3BOISIET JOCTOBEPHO U3MEPSITL (paccunTbiBaTh) 06beM MeTaHa BbibpackiBaeMo-
ro B atmocdepy. YaaneHne metaHa M3 yronbHOro nracra (aerasauus) U ropHbix BblpaboTok
(npoBeTpuBaHMe) NpensTCTBYeT 0O6pasoBaHUIO B3PbIBOOMACHBIX CKOMMEHUA METaHa, MoBbl-
was 6e3onacHOCTL BEAEHUSA rOPHbIX paborT.

HAOT 8. NpoTuBOoAencTBUE CAaMOBO3rOPaHUIO Yris, CKITOHHOIO K OKUCIIEHUIO

Ycnoeus U orpaHuyeHua npumeHenus. dadHas HOT npumeHseTca npy BbIEMOYHO-
norpy3ouHbIX paboTax, cknagupoBaHuM 1 OTrpy3ke yrns npu fobblve yrnsi OTKpbITbIM, MOS-
3eMHbIM CNocoboM, Mpu oboraleHnn yrna, a Takke npu hOopMUPOBaHUM 1 SKCMyaTaumv
nopoAHbIX OTBAMOB.

Conepxanve HAOT. CknagmpoBaHue yrns Ha cknagax B 60MnblIMHCTBE Cry4YaeB OCy-
LLIECTBNAETCH B OTKPbITLIX LUTabensx (pexxe — B ByHkepax n 3akpbITbIx cknagax). [Ana mano-
YCTOMUYMBBIX K OKMCINEHWUIO Yrien nnowagky nog wrabensi pekoMEeHAYHTCs B BUAE eCcTe-
CTBEHHOrO rpyHTa, obecrneymBaroLLero XopoLUyo TENNoOTAauy OT YIS B NOYBY, OTHOCUTENb-
HO BbICTpOe yaaneHne atMocdepHbIX OCAAKOB, a TaKkKe XOPOLUMIA KOHTAKT Yrns ¢ OCHOBaHU-
€M, 4TO 3aTpyaHseT cBoOOAHLIN NMOACOC Bo3ayxa B wTabenb. 1o Mepe pocta CKMOHHOCTU
YIeN K OKUCIIEHUIO 1 CaMOBO3ropaHnd MakcumarbHas LonycTMMas BeicoTa wtabenen co-
KpawaeTtcst A0 2,5 m.

Ona npepynpexneHUs HarpeBaHWs M CaMOBO3ropaHus Mpu XpaHeHuu Haubonee
CKIMOHHBIX K OKMCIEHWIO yrnen (MOMMMO MOCMOMHOIO W MOBEPXHOCTHOrO YMNIOTHEHUS UX B
wrabene ons psaoBbIX Yrien) pekoMeHayeTcs:

- BHECEHNE MHIMMOWUTOPOB (aHTUOKUCNWTENEN B BUAE PacTBOPOB, BOAHBLIX 3MYMbCUN,
CYCMEH3UA UMK CyXUX peareHToB) B npouecce (hopMMpOoBaHus LiTabenei ¢ nocnorHbIM ©
NMOBEPXHOCTHBIM YMMOTHEHMEM YIS UMK C MOMOLLBHO CreLmanbHOM HACOCHOW YCTaHOBKN Ye-
pe3 Tpybbl C 0OTBEPCTUSMU, NOrpy>Kaemele B LUTabens;

- MOKPbITUE NMOBEPXHOCTU LWTabens cneumarnbHeIMU COCTaBamy,

- MOKPbITUE NOBEPXHOCTM WTabens cycneHaven raleHon N3BecTU B Lensx yMeHbLue-
HWA neperpeBaHna Wtabens (aNs FXXHbIX PEMMOHOB).
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Cnocobbl TeMnepaTypHOro KOHTPONS U Mepbl, UCMOIb3yeMble MPU CaMOoHarpeBaHum
(camoBo3ropaHuu) yrns, nogpo6HO onucaHbl B NyHKTE, pacCMaTpuBaloLWEM CKNafupoBaHme
yrna (em. 2.2.4.1).

OueHka NpenmyLLIecTB, KOTOpble MOryT ObiTb OOCTUrHYTHI Npu BHeapenun HAT. HAOT
No3BoNseT NpeaynpeanTe CaMOBO3ropaHue B MecTax CKMajMpoBaHUS YIS, COKpaTUTb Bbl-
Bpocbl 3arpsa3HALWUX BELLECTB (NPOAYKTOB CropaHus yrnsi) B aTMOCHEPHBIA BO3AYX.

HAT 9. NpoTuBoAecTBME CMEP3aHUIO YIMA

Ycnosusa 1 orpaHnydenuns npumeHenus. JadHaa HOT npumeHaeTca Ha atanax cknagu-
pOBaHWA U OTIPy3KkKU YrNs Npu Aobblde yrns OTKPbITLIM, NOA3EMHbIM cnocobom, a Takke npu
oforalieHum yrns.

Conepxanvne HAT. ina npegoTepalleHnsa CMep3aHnst yrnen ocywecTBRsamT:

- B3pbIXIIEHNE BEPXHEro cnosi wtabens ¢ NOMOLLBIO MaLLWH-PLIXAUTENEN UNn Apyrnx
npucrnocobneHnii Ao HacTyNeHUs 3aMOpPO3KOB UMM NOCNe 3aMOPO3KOB, €CNK TOMLWMHA Npo-
Mep3aHusa He npeBbicuna 100-150 mm;

- 06paboTKky BEPXHEro Crnosi yrns A0 3aMOPO3KOB MOBEPXHOCTHO-AKTUBHBIMU BeLLe-
ctBamn (HeddTEMNPOAYKTaMW, OTXOAAMU KOKCOXMMUYECKOTO U HedTenepepabaTtbisatowero
Npou3BOACTB) Ha rMybuHY NpoMep3aHus.

Mpy cknagupoBaHUK yrmsa B 3aKPbIThbIX NOMELLEHWUSX, OAHUM M3 CrocoBoB NpoTMBO-
LeNCTBMS CMEP3aHuIo SIBNSIETCSI BEHTUMNSILMA C NPYUMEHEHNEM Kanoputepos.

OLleHKa NPENMYLLIECTB, KOTOPble MOIYT ObiTb AOCTUrHYTbI Npu BHeapeHun HAT. HAT
MO3BOJIAET YMEHbLUMTL Pacxofbl HA MEPOMNPUATUA MO COXPaHEHWUIO KaYECTBEHHbBIX XapakTepu-
CTVK YIS MPUY CKNagupoBaHum (XpaHeHUM), CHU3UTL BbIOPOCHI 3arpAsHSIOLLMX BELLIECTB B aTMO-
cthepHbI BO3AYX NMPY anbTEPHATUBHBIX MEPOMPUATUAX MO BOCCTAHOBMEHWIO ChIMy4eCTM YIS,

HAT 10. PopmupoBaHMe Noxapobe3onacHbLIX OTBanNoB

Ycnosus n orpaHnyeHns npumeHenus. JanHaa HOT npumeHseTcs Ha sTane oTsano-
obpasoBaHus.

Conepxanve HOT. opmuposaHmne noxapobesonacHsix 0TBanoB JOHKHO obecneym-
BaTbCA cneayowmm obpasomM (noapobHee cm. 2.2.7.3.2):

- bopmupoBaHue oTeanoe 6e3 BLICTYNOB B YrMOBbIX YacTAX, NpuaaHWe otsanam
OKpyrnown popmbil;

- BbINONaXXMBaHNE OTKOCOB NOPOAHbLIX OTBASIOB (Yromn 0TKoCa He A0SKEH NpeBbiaTh;

- (hOpMMPOBaHME OTBASIOB CNOSIMY;

- YNOTHEHWE OTBanbHOM Macchl creymanbHeIMU U TPaHCMOPTHBIMU CpeacTBamy,;

- CHWKEHWE BO3AYXONPOHMLIZeMOCTM CIOst OTXOA0B NyTEM 3aUSIMBaHVSA UM NEePEKpPbI-
TWS HErOPYUMM (M30NMPYIOLLMMK) MaTepuanamu,;

- (hOpPMUPOBaHNE NPOTUBOMNOXKAPHLIX BapbepoB.

OLieHKa NMPenMyLLIECTB, KOTOPbIE MOTYT ObiTb AOCTUrHYTLI Npw BHeaperun HAT. HAT
NO3BONSET MPefynpeauTb CaMOBO3ropaHne OTBanoB, COKPaTUTb BbIOPOCH! 3arpasHAOLLMX
BELLECTB (NPOLYKTOB CropaHvs yris) B aTMOCHEpPHbIA BO3AYX.
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Tabnuuya 35— TexHonormdeckMe nokasatenu BbIGPOCOB MapKepHbIX BELECTB npu
npumeHeHun HAT B ofnact MUHMMM3ALMW HEraTUBHOIO BO3AENCTBMSA Ha aTMOCKHEPHLIN
BO3AYX

Bua aeatenbHocTH MapkepHoe BeLLecTBo Texnonormqecm;n) rokasa-

Ten., r/T

AoBbi4a yrns noAseMHeIM cro- Mbinb HeopraHuyeckasn 85,0

cobom

floGeiua yrns oTkpbiTeIM Crio- MbInb HeopraHnyeckas <598,0

cobom

Ob6oralieHve yrns MbInb HeopraHuyeckas <23,3

O6oraLLeHve yrna? MbINb HEOpraHudeckas <1440

"TexHonornyeckuii nokasatens Ans A06bMM ykasaH Ha TOHHY A06bLITOro yrns, Ans obora-

LLIEHNST — Ha TOHHY OBoraLleHHOoro yrns

2[Ins NpeanpUSITUIA, OCYLLIECTBASIOLLIMX TEPMUYECKYHO CYLLIKY YIS

5.3 HOT B o6nactn MMHUMU3ALIMKU HEraTUBHOrO BO3AEUCTBUA Ha
BOAHbIE pecypcChbl

TexHonornyeckme nokasarteny cOPOCOB 3arpA3HAIOLWMX MapPKepHbIX BELLECTB Npu Uc-
nonb3osaHvn HAT B 061acTv MUHUMKU3ALMM HErATUBHOMO BO3AENCTBUSA Ha BOLHbIE PeCcypChbl
npegcraeneHs! B Tabnuvue 36.

HAOT 11. lWaxTHbLIN BOAOOTNUB U BOJOOTBOA

Ycnosus n orpaHnyeHns npumerenns. JanHas HOT npymeHnma ans npeanpusituia
YrosibHOM MPOMBILLIIEHHOCTU Npy fobblye yrns nog3eMHsIM cnocobom Ha 3Tane BoAooTIMBa
1 BOAOOTBOAA.

Conepxanve HAT. HAOT npegnonaraeT ocyecTBnNEHNE CNEAYIOLLMX MEPONPUSTUIA:

- CeNEeKTVMBHOE OTBEEHWNE LLUAXTHbIX, NIMBHEBbIX U CTOYHbIX BOA;

- OTBEAEHME LWAaXTHBLIX BOA, C MPUMEHEHMEM YYaCTKOBbIX BOAOOTIIMBOB C Nepebpockon
OTKa4MBaeMbIX BOA MO BOAOBOAAM,;

- CTPOUTENLCTBO BOAOCOOPHUKOB, KaHABOK, JIMBHECTOKOB;

- OTKauka Bofbl U3 ropHbIX BblIpaboTok.

Cucrema BOAOOTNIMBA BKIKOYAET B cebs ceTb BOAOOTBOAHBIX KAHABOK, y4acTKOBblE U
rmaBHble BOAOCOOPHWKM, HACOCHBbIE CTaHLMKM, BCTIOMOraTesnbHble YCTpoucTea (BofOoTpYOHbIE
XOAKW, NMEPEMbIYKMA U T. M.), YCTPOWCTBA aBToMatM3aumMm U KoHTpons. [aHHas TexHonorns
noapobHO onMcaHa B NyHKTe, pacCMaTpuBaoLLEM OCYLUEHNE, BOAOOTNNB, BOAOOTBEAEHNE U
BOAOCHaOXeHue (cM. 2.1.7).

OueHKa NPEUMYLLIECTB, KOTOPbIE MOIYT ObiTb AOCTUrHYTHI Npy BHeapeHun HAT. Bopo-
OTNINB U BOAOOTBEAEHME LUAXTHBIX, JIMBHEBLIX M CTOYHBIX BOL C TEPPUTOPUM NMPEeAnpUATUA
cokpallaeT 0b6bembl 3arpsa3HEHHbIX CTOYHBIX BOJ, 32 CHET OTAENEHUA YUCTOM BOAbl OT 3a-
rPSI3HEHHON, NPeaoTBpaLLaeT SPO3N0 Y4aCTKOB MOYBbI.

HAT 12. KapbepHbIi BOAOOTNUB U BOAOOTBOA,

Ycnosus v orpaHnyeHus npumenenus. JaHHaa HOT npumeHsaeTcsa Ha sTane BoAooT-
nvBa 1 BogooTeoAa npy Aobblde yris OTKPbITbIM CNOCco60oM.
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Conepxanvne HAT. JanHas HOT npepnonaraet ocyleCcTBNEHNE CReayowmx Mepo-
NPUATUIA:

- CENEKTUBHOE OTBEAEHME NOA3EMHbIX, JIMBHEBBIX N CTOYHbLIX BOA;

- CTPOUTENBCTBO NIMBHECTOKOB, TPaHLLEW,

- CTPOUTENBLCTBO CPEACTB 3alUThl OT 3PO3UN.

CuvcremMa BoA0OTIMBA COCTOMT N3 YCTPOMCTBA ANS PErynMpoBaHnsa BHYTPUKapbepHOro
CTOKa, BOAOCOOPHMKOB, HACOCHbIX CTAHLUMIA C BOAOOTMMBHBIMWA YCTAHOBKAMM W C HarHeTa-
TenbHbIMK TpybonpoeoaamMu. [laHHasi TexHonorvst NoApoGHO onucaHa B NyHKTe, paccmarpu-
BaloLLEM OCyLLIEeHWe, BOAOOTNMB, BOAOOTBEAEHME N BofOCHabxeHme (cM. 2.2.6).

OueHka NperMyLLIECTB, KOTOPbIE MOIYT ObiTb AOCTUIHYTbI Npy BHeapeHun HAT. Boao-
OTNB 1 BOAOOTBEAEHUE NUBHEBLIX U CTOYHBIX BOA C TEPPUTOPUU NPEANPUATUS COKpaLlaeT
06beMbI 3arps3HEHHbBIX CTOYHbLIX BOJ 3a CYET OTAENEHWS YACTOW BOAbI OT 3arps3HEeHHOW,
npeaoTBpaLLaeT 3p03uni0 y4aCTKOB MOYBbI.

HAT 13. BHegpeHue cuctem 06G0POTHOIO U 6ecCTOYHOro BOAOCHaGKeHUnA

YcnoBus u orpanudeHus npumedenus. [danHaa HOT npyumenseTca Ha stane BogooT-
NMBa U BOAOOTBOAA NpU A0ObINE YINsi OTKPLITLIM, NoA3eMHbIM criocobom, a Takke npy o6o-
raweHum yrns.

Copepxanne HAT. Jannas HAT npepgnonaraer mcnonb3oBaHWe, B TOM 4UCrE MO-
BTOPHOE, LUAXTHbIX WU KapbepHbIX, JIMBHEBLIX UIMM CTOYHbLIX BOZ, TEXHUYECKOW BOAbl — ANA
NPOW3BOACTBEHHBIX HyXA NPeanpuaTus. B 3aBUCUMOCTM OT CxeMbl MOBTOPHONO UCMONb30Ba-
HWA BoAga MOXeT ObITb NpeaBapuTernbsHO ounLeHa Ao Tpebyemoro yposHA. Harpetan TexHu-
yeckasa Boga MOXET ObiTb MCMNONb3oBaHa ANSA OTOMMNEeHUs. TexHUu4eckan Boga MOXET OblTb
nony4yeHa B pesynbTare BCMOMOraTesfibHOM AEATENbHOCTU (HarnpuMmep, ANA OXnaxaeHus
obopyaoBaHns UK napa B koTtenbHon). Ha yrneoGoratutenbHbIXx NpeanpusaTuUsaX TeXHUYe-
cKkas Bofa B 3Ha4uTeNbHOM Konudectee obpasyetca npu oboralleHnm yrns MOKpbIM rpaBu-
TaUMOHHbIM CNocoboMm.

OueHKka NPenMyLLECTB, KOTOPbIE MOIYT ObiTb AOCTUrHYTbI Npu BHeApeHun HAT. lMo-
BTOPHOE MCMOMNb30BaHWE TEXHNYECKOW BOAbI MO3BOMSET CHU3WUTL NoTpebneHne BOAHLIX pe-
CYpCoB Ha npeanpusTumn. Mpu NOBTOPHOM UCMONB30BaHUM HarpeTor TEXHUYECKOW BOAbI CO-
KpaLlaeTes pacxos SHepropecypcos, HEOOX0ANMBIX ANA NOLOrpeBa BOAbI.

HAT 14. PereHepaumsa marHeTUTOBOW CYCMNEH3UN

YCnoBusi U orpaHvyeHus npumeHeHus. JanHaa HOT npumeHseTcs Ha atane obora-
LLIeHNs MpU TeXHONorMm oboralleHns yrinsa B TAXenbIX cpeaax.

Conepxanvne HAOT. Mpouecc oboraweHns yria B TSHKEMbIX Cpefax ConpoBOXaaeTcs
UCMONb30BaHMEM CYCMeH3MN MUHEepanbHbIX MOPOLLKOB BLICOKOW MIOTHOCTU. B coctas cyc-
NeH3un oBbIMHO BKIOYAOT U3MESbYEHHbIE A0 KPyNHOCTM MeHee 0,1 MM pasnuyHbie MyHe-
panbl (rnaeHbIM o6pa3oMm, marHeTuT). ['oToBas cycneHausi cMelumBaeTcs ¢ oboraliaeMbiM
ChIPbEM B TSHKENOCPeaHbIX annaparax (cenapatopax v ruapouuknoHax). lNocne toro, kak B
[AaHHbIX YCTPOMCTBaxX npoucxogmT oboralleHre no nioTHOCTK, CYyCrNeH3us HackiaeTcs ya-
CTULEMM YronbHOro LWnama.

MocTosiHHOE MPUrOTOBNEHNE HOBOW CYCMeH3Wn TpebyeT 3Ha4YMTENBHOro pacxoaa BO-
bl U MarHetuta. OfHaKo 3TOro MOXHO M30exaTb 3a CYET pereHepaLyv MCMonb30BaHHOM
cycneHsun. B npouecce pereHepaumm HEKOHAMLMOHHAA CyCcrneH3na NocTynaeT B cneuuvans-
HYIO BaHHy, rie 13 Hee MarHMTaMm U3BnekaeTca MarHeTUT. bnarogaps cneumansHoOn hopme
BaHHbI CO3Jat0TCA YCINOBUS ANA OCAXAEHUS YroNbHOrO LWrama, YTo crnocobeTByeT ocBeTne-
HWIO BOABI.
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MonyyeHHble B Mpouecce pereHepaumm NPoAyKTbl — OCBETNEHHaa Boja W marHe-
TUT — HanpPaBnslTCA Ha NPOM3BOACTBO HOBOW CycneHsun. OCTaBLUMACA B MpoLecce pere-
Hepauvu YronbHbIN LNaM MOXET HanpaBnsTbCA Ha CNeayoLWylo ctaauto oboralleHns (dno-
Taumio).

OueHka NpenMyLLIECTB, KOTOpble MOTYT ObiTb AOCTUrHYTLI Npy BHeaApeHwuu HAT. Jax-
Haa HAT no3eonsieT CHU3WTL pacxod BoAabl U notTpebneHne marHetuta npu oboralleHns yr-
na B TAXenbIx cpepax. MNpov3BOAUTENBHOCTb TSXENOCPEeAHbIX MMAPOLMKIOHOB AOCTUraeT
500 T/4, YTO COOTBETCTBYET Pacxofy CycreHsun B o6beme npuMepHo 2 ThiC. m/y. Braroaa-
psi aaHHo HOT Gonbluas YacTk 3TOro pacxofa NoKpbIBAETCH BTOPUYHOW CYCreH3nen.

HAOT 15. BazoBas o4nCTKa CTOUYHbIX BOA,

Ycnoeusi 1 orpaHnyennst npumeHenmns. JanHas HOT npumeHseTcs Ans O4YUCTKM CTOY-
HbIX BOA Mpwv AoBbl4e Yrhs OTKPbITbIM CnocofoM, Nog3eMHbIM crocoboM, a Tawke npu obo-
raweHun yrns. JanHas HOT npumeHnma ans ounmcTkyi BonblUMHCTBA BUAOB CTOYHBIX BOJ
(LWaxTHbIX, KapbepHbIX, XO3ANCTBEHHO-ObITOBbIX), 38 UCKIOYEHNEM JIMBHEBBLIX U MPOM3BOS-
cTBeHHbIX Boa (cM. HOT 17 «OuncTka NMBHEBBLIX 1 NPOU3BOACTBEHHbBIX BOAY).

Conepxanve HAT.

HanHas HAOT npepnonaraet obs3atensHoe Hanuune CneayroLLmx yCTaHOBOK:

- LWaxTHble BOAOCOOPHMKM Unin 3ymMnddbl ANA NMPeABapUTENBHOrO OTCTanBaHWS BOAbI;

- MPYAbI-OTCTOMHMKA MW MHbIE YCTPOWCTBA 1 COOPYKEHUSA 41151 OCBETNEHNSA BOAbI.

Ecnn ykasaHHbIX yCTAHOBOK HEAOCTATOYHO ANS CHWKEHUST KOHLEHTpaLMM 3arpssHs-
toLmx Belects Ao ypoHen MAK — oHn aomkHbl BbITe AONOMNHEHbI ONpefeneHHLIMU COopY-
XEHUAMU N3 CNeayroLLEero NepeyHs:

- peWeTkn ANs yAaneHnst KpyrnHoro Mycopa (B Criydyae Hanmumsi B CTOKax KpyrnHOro
mycopa);

- YCTPOWCTBA ANS CHWKEHWUSA KOHLUEHTpauum HedTenpoaykToB (HedTenosyLikn, 6oHO-
Bble 3arpaxaeHusi, 6oHoBble MNbTPbLI) (B CryYae BbICOKOW 3arpA3HEHHOCTU CTOYHBLIX BOJA
HedTenpoayKTamum);

- UCKYCCTBEHHbIE (PUNBLTPYIOLLME MacCuBbl;

- aspauuoHHbIE YCTaHOBKM (B Cnyyae, koraa B pe3ynbTare UCNonb3yeMon npeanpus-
TMEM TEXHOMorvM B Boay nonagaet 60nbLIOe KONMYECTBO Xeneaa),

- BuooKMCNUTENbHBIE KaHarbI.

XapakTepucTukn AaHHbIX YCTAHOBOK MOAPOOBHO omucaHbl B MyHKTE, paccmaTpusaro-
LLIEM CXEMbI OYMCTKU CTOYHLIX BOA (CM. 2.1.8.2.3).

OueHka NPenMyLLIECTB, KOTOPbIE MOIYT ObiTb AOCTUrHYTLI Npy BHeapenHun HAT. Odan-
Haa HAOT no3sonseT CHU3UTL KOHLEHTPAaLMIO B3BELLEHHbIX BELECTB U psga Npo4vux 3arpas-
HAOWMX BewecTB (HedTENPOAYKTOB M T. A.) B CTOYHbIX Bogax. CTeneHb OuUUCTKM BOAbI MO-
cne NepBMYHOrO OCBETINEHWUSI MO B3BELUEHHbIM BelecTBam cocraenseT oT 50 % ao 99 %
n 6onee.

HAOT 16. O6e33apaxvBaHue CTOUYHbIX BOA

YcnoBus n orpaHndeHns npumenennd. laHHaa HAT npumeHseTca Ang O4NCTKM CTOY-
HbIX BOA Npu Aobblye yrns OTKPbITbIM CrocoboM, NoA3eMHbIM crocobom, a Takke npu 06o-
raweHun yrns. Jannas HAT npumeHuma anst ouMcTkm GonblUMHCTBa BUAOB CTOYHbLIX BOA
(WaxTHbIX, KApbEpPHbIX, XO3AUCTBEHHO-ObITOBLIX), 3@ MCKIMIOYEHUEM NNMBHEBLIX U NPOU3BOL-
cTBeHHbIX Bog (cM. HOT 17 «Ounctka NUBHEBBLIX 1 NPOU3BOACTBEHHbLIX BOA»). JanHasa HAT
MOXeT NPUMEHSITLCA Tonbko B pgononHeHue K HOT 15 «Bba3oBaA ouMcTka CTOUHbIX
Boay. [laHHas HAT pomkHa npyMeHATLCS Ha noboM yronbHOM NpeanpusTii B TOM Crnyyae,
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€CNN B CTOYHbIX BofAax HabnogaeTcs HapyleHne HOpPMaTUBOB MO MUKPOBMONOrMYecknM 1
napasvToNorMYeckuM nokasaTensm.

Copepxanve HOT. CornacHo AaHHOW TEXHOMOMKM CTOYHbIE BOAbI NOCIE OTCTOMHWKOB
MOCTYNarT Ha HAaCOCHYH CTaHuuio ¢ obeasapaxuBarommn yctaHoBkamu. MoryT npume-
HATbCH Takue MeToabl obeasapaXmBaHus, Kak XNopupoBaHWe, O30HMpOBaHWE W
Y®-06paboTka. [JaHHble MeTofbl MOryT COBMELLATLCS C JOOYUCTKOM B Criy4ae HeobxogmMmo-
CTU. XapakTepUCTMKN AaHHBIX TEXHOMOMMI NOAPOGHO ONMcaHbl B MyHKTE, paccMaTpuBatoLwem
CXEMbI OYUCTKM CTOYHbIX BOg (cM. 2.1.8.2.3).

OLleHKa NPenMYLLIECTB, KOTOPbIE MOrYT BbiTb AOCTUrHYThI Npwu BHeapenuu HOT. HAT
NMO3BOMSET CHU3UTL KOHLEHTPaLMIO MUKPOOPraHM3MoB B CTOYHbIX BoAgax. CTaHaapTHbIN ypo-
BEHb WHaKTMBaLUM MPW WCMOSb3OBaHNM YCTaHOBOK Y®-obessapaxuBaHus COCTaBnsieT
99,9 %.

HAT 17. OuncTka NMBHEBbLIX U NPOU3BOACTBEHHbLIX BOA,

Ycnoeus U orpaHnyeHuns npumeHenms. dadHas HOT npyumeHseTca ana nyuBHEBbLIX W
NPOU3BOACTBEHHLIX BOA,.

Conepxanve HOT. JanHas HOT npeanonaraet obasaTenbHOe Hanuune crnegyrowmx
cTagun.

- YcpefHeHve pasnuyHbiX BUAOB NOCTYMNaLWMX CTOYHbIX BOA C MOMOLLBH YyCpeaHUTE-

newn.

- MexaHun4yeckaa O4MCTKa, MpY HeobXoAMMOCTU coBMeLlaeMasi ¢ uUnbTPYOLWUMA
MaccuBamuy, yaaneHneM HedTenpoayKToB (Hanpumep, ¢ NOMOLLBO HedTenoByLKN unn 6o-
HOBbIX (PMNBTPOB) U MHbIMK TexHonornsamn (cMm. HOT 15 «basosas ouncTka CTOYHBIX BOA»).

- Obe3s3apaxmBaHne (cM. HOT «ObessapakmBaHne CTOUHbIX BOA®).

- HakonneHve ounLleHHbIX BOA B CrieLmansHOM eMKOCTH.

XapaKTepUCTUKN AaHHbIX CTagui nogpobHO OnMcaHbl B MyHKTE, paccMaTpuBaroLLeM
CXEMbl O4MCTKM CTOYHbIX BOA (M. 2.1.8.2.3).

OLeHKa NPeMMyLLIECTB, KOTOpblE MOryT BbITb AOCTUrHYTLI Npwu BHeapenun HAOT. HAT
MO3BONSAET CHU3WUTBL KOHLEHTpaUMIO psifa 3arpsasHatoLMX BELLECTB U MUKPOOPraHW3MoB B
CTOYHbIX Bogax. CTeneHb OYUCTKN BOAbI MOCME MEPBUHHOIO OCBETIEHUS MO B3BELUEHHBLIM
BelectBam coctaensieT oT 50 % [0 99 % u Gonee. CTeneHb O4UMCTKM OT HedTENPOAYKTOB
rocrne OCBET/IEHMS U NMPUMEHEHNA PUNLTPOB MOXET coctaensTe A0 99 % n Gonee. CtaH-
4apTHbIA  YPOBEHb WHAKTUBAUMM MUKPOOPraHM3MOB MNPU  WUCMONb3OBaHUM  YCTAHOBOK
Yo-06e33apaxmBaHns coctasnseTt 99,9 %.

HAOT 18. ®u3nko-xuMmmnyeckas 0OUMCTKa CTOUYHbIX BOA,

Ycenosusi 1 orpaHnyenns npumeHenmns. JanHas HOT npumeHseTces Anst O4YUCTKM CTOY-
HbIX BOA Mpuv AoBbl4e Yyrns OTKPbITbIM crocoBoM, nog3eMHsiM crniocoboM, a Tawke npu obo-
raweHmn yrnsi. JanHas HOT npumeHuma ans ouncTky BOnblUMHCTBA BUAOB CTOYHBIX BOJ
(LWaxTHbBIX, KapbepHbIX, XO3ANCTBEHHO-ObITOBbIX), 3@ UCKIIOYEHNEM NMBHEBBLIX U MPOU3BOLA-
cTBeHHbIX Bog (cM. HOT 17 «OuncTka NMBHEBBIX 1 MPOU3BOACTBEHHbBIX BOA»).

Conepxanve HOT. CornacHo 4aHHOW TEXHOMOMMU CTOYHbIE BOAbI MOCINE OTCTOMHMKOB
MOCTYNarT Ha HaCOCHO-(MNbTPOBAaNbHY CTaHUuio ¢ 06e33apaxmBaloLLMN YCTaHOBKaMM.
Ha aTon cTagmm ocyLeCTBRATCA CneayroLme cTaanm O4NCTKN.

- YepenHeHne pasnuyHbiX BUAOB NOCTYNaOWMX CTOYHbIX BOA, C MOMOLLLIO YCpeaHUTe-

newn.
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- MexaHn4yeckaa ouMcTka, Npu HeobxoanMMOCTU coBMewaemMas ¢ unbTPyLLMMU
mMaccvBamu, yaaneHnem HedTenpoykToB (Hanpumep, ¢ NOMOLLbI HedTenoByLLIKU unn 6o-
HOBbIX (PMNBLTPOB) U UHbIMK TexHonoruamm (cMm. HAT 15 «basoBas ouncTka CTOYHBLIX BOA»).

- PeareHTHas dpnotauus.

- JloouncTka (kak npaBuro, AOOYUCTKA OCYLLECTBMAETCSH Ha COPOLUMOHHBIX 3acbiMHbIX
unbTpax, Ho Takke MOryT NMPUMEHSITLCH ApYrue yCTPOMCTBA).

- O6es3apaxveaHune (cm. HOT 16 «O6e33apakmBaHne CTOUYHbIX BOAY).

XapakTepuUCTUKN AaHHbIX TEXHOMNOMMA NOAPOOHO OnmMcaHbl B NMyHKTE, pacCMaTpuBaro-
LLIEM CXEMbI OMUCTKU CTOYHbIX BOA (CM. 2.1.8.2.3).

OueHka NpenMyLLECTB, KOTopble MOryT BbiTb AOCTUIHYTLI Npu BHeapenun HOT. HAT
MO3BOSMAET CHU3UTb KOHLUEHTPALMIO B3BELUEHHbIX BELLECTB, PSAa 3arpasHSIOLMX BELLECTB
(HedpTenpoaykToB, deHona, MNAB, xenesa, mapraHua, docgaros, a3oTa, HATPATOB, HUTPU-
TOB) U MWUKPOOPraHU3MOB B CTOYHbIX Bogax. CTaHAapTHLIN ypoBEHb MHaKTMBaLMU NpU UC-
Nonb30BaHWK ycTaHoBOK Y®-o6e33apaxmBaHna coctaBnaet 99,9 %.

Tabnuuya 36 — TexHonorndeckne nokasarenn cOpOCOB  MapkepHbIX  BELLECTB
(nokasaTenen) npu npumeHeHnn HAOT B o6nact MUHMMM3aUUKM HEraTUBHOIO BO3AEWCTBUS
Ha BOLHble pecypchl

Buy feRTEnbHOCTH MapkepHoe BeLecTBO (Mokasa- Texuonorvnqecm:?l) nokasa-
Tenb) Tenb, /T
KMCNOTHOCTb BOAbI 5,5-9 pH [81]
[oBblya yrns nog3eMHbIM Cro- | B3BELLEHHbIE BellecTsa <98.,0
cobom Xeneso 2,3
HedTb M HEPTENPOAYKTLI <0,7
KNCITIOTHOCTb BOAbI 5,5-9 pH
[oBbi4a yrng oTKpbITEIM CMO- | B3BELLEHHbIE BELLECTBA <286,6
cobom Keneso <257
HedTb M HEPTENPOAYKTLI <0,7

TTexHonornyeckuit nokasaternb ykadaH Ha TOHHY A0BbIToro yrns

5.4 HOT B obnactm MMHUMU3ALMM HEeraTMBHOIro BO3A4encTBust
oTXoaoB

HAT 19. Ucnonb3oBaHue O0TX040B AOOLIBAIOLWEro U CBA3AaHHOTO C HUM
nepepa6artbiBalolLero Npou3BoACTBa AN 3aKNagkv BbipaboTaHHOro NpocTpaHcTBa
npu ao6kivue yrns

Ycnoeug u orpaHuyenus npuMmeHenus. AaqHas HOT npumMeHseTca Ha npeanpusTusx
YFONMbHOW MPOMbILLIEHHOCTM NMPpr A00bI4e Yris OTKPbITEIM M NOA3EMHbBIM CNOocoboM Ha sTane
YyTUNU3aumm OTXOA0B NPON3BOACTBA.

Conepxanve HAT. OanHas HOT npepnonaraeT Ucnonb3oBaHWe OTXOAO0B NPOu3BOA-
CTBa (BCKpPbILHbLIX M BMELLAOWMX Nopoj, nopog yrneoboralleHns, 30MoLnakoB n Apyrmx
BMAOB 0Tx0A08B IV 1 V knaccoe onacHoCTH) Ans 3aKknagku BelpaboTaHHOro NpoCTPaHCTBa oT-
KPbITbIX U MOA3EMHbIX FOPHbIX BblpaboTok. [aHHas TexHonorns nogpobHo onvcaHa B MyHK-
Te 2.2.7.3.3 «3aknagka BbipaboTaHHOro MPOCTPaHCTBA M PEKYNbTUBALIMA 3eMENbHbBIX Y4HacT-
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koBy». PakTuyeckn aaHHaa HOT npepcrasnsieT coGolt NepBbIii 3Tan TEXHUYECKOW PeKynbTu-
Baumm (HAT 19).

OLieHka NpenMyLLIECTB, KOTOPbIE MOryT BbiTe AOCTUrHYTHI Npwn BHeapeHun HOT. Mpw-
mMeHeHne HOT cnocoBeTByeT cokpalleHWo U3bSATUS 3eMENb Moj pasMeLLeHne 0TX040B Mpo-
W3BOACTBA, CNOCOOCTBYET BOCCTEHOBIIEHMIO HAPYLLEHHBIX 3EMEfb 3a CHET TEXHUYECKON pe-
KynbTUBaLWMM, COKpaLLeHWo 0O6pasoBaHns 3arpsa3HEHHBIX CTOYHbIX BOZA U BbIBGPOCOB 3arpsia-
HSOLNX BELLECTB B aTMOCdepy.

HAOT 20. O6ycTPOMCTBO XBOCTOXPAHUMNNLL

YcnoBusi 1 orpaHnuyeHust NpuMeHeHuns. [laHHas TeXHonorus NpUMeHsieTcs Ha aTtane
yTUnmMsaumm OTXO40B NPOM3BOACTBA B NpoLecce oboraleHns yrns.

Conepxanve HAOT. XBocToxpaHunue npeactaBnseT cobon rmapoTexHUYECKoe COo-
opyKeHue, npefHasHa4YeHHoe AN BPEMEHHOro XpaHeHWs 1 0BGe3BOXMBAHMWS XXULKUX OTXO-
[0B oboralleHns yrns (nynbnbi).

OByCTPONCTBO XBOCTOXPAHUIULL, LOIDKHO COOTBETCTBOBATL PAAY YCIOBUNA.

- XBOCTOXpaHWUNULLE AOMKHO ObiTb HEMPOHULEEMO ANSA XULKOA KOMMNOHEHTbI NyIbMbl
(B NpoTuBHOM criyyae OyaeT NPOUCXOAUTL PUNLTPaLNS XKUAKOW pakLmn B OKPYXKatoLLyHo
cpeny). [laHHoe ycrnoBue BbINOMNHASTCS NYTEM 3KPaHWPOBAHWA fHA W Orpaxparolmx no-
BEPXHOCTEN Yall XBOCTOXPaHUMULL, NPOTUBOUNLTPALMOHHBIMK yeTponcTBamu (MPY). MY
LOIDKHbI COCTOSITb U3 BbICOKOMPOYHBLIX TMAPOU3ONAUMOHHBIX NOKPLITUA. JDEKTUBHOCTE
M®Y MoxXeT KOHTPONMPOBATHLCA C NOMOLLIbIO NMbE3OMETPUHECKON CUCTEMBI.

- Jlambbl, orpaHM4nBaloLLME XBOCTOXPAHUINLLE, AOIMKHBI ObITe YCTONYMBBLI K 3pO3nK,
CKITOHOBbIM MPOLECccaM U ApyrMM BHELWHUM dakTopaMm. [laHHOe ycrnoBume kpanHe BaxHO, No-
CKOMbKY HapyLleHWe LEMNoCTHOCTU AaMOb rpo3nT NPOPLIBOM XUAKOW dpakumm nynbnbl 3a
npenenbl XBOCTOXPaHWINLLA, YTO C BbICOKOW BEPOSATHOCTLIO NPVBEAET K CEPbE3HON 3KONOoru-
YyecKkol aBapuun. B 4acTHOCTM, ANS YKPENNEeHNs OTKOCOB AaMb MOXET MPUMEHSATBLCA ckallb-
HbIW TPYHT K rpyboapobneHan nycras nopoaa. [ina crpoutenscTsa Tena gambbl B onpeae-
JIEHHOM KOJNMYECTBE MOTYT NPUMEHSATLCS CyXue OTXO0Abl A00bIUM Yrnst KU NPOAYKTbI oBora-
LLIEHWSA, €CNK UX NMPUMEHEHMe NO3BONMT o6ecneynTb LIeNnocTHOCTL Aamb.

- MocTtynneHne nynbnbl B XBOCTOXPaHUIMLLA AOIMKHO OCYLLECTBAATLCA TpyOonposo-
famu. TpyGonpoBogbl AOMKHbI ObiTb pacnonoXeHsl Takum obpasom, 4Tobbl obecneunsaTs
paBHOMEPHOE MOCTYMNEHNE Nynblbl B XBOCTOXPaAHUMMLLE U NOAAEPKMNBATE ONpedeneHHbIN
YPOBEHb XUAKON hpakumm (C Lienbio NpeAoTBPaLLEHUS NbINEHNUA C OCYLLEHHbIX NASHKEN).

- XBOCTOXpaHUnULe AOIMKHO ObiTb 0bBecneveHO BOAROCOPOCHBIMM U JpPEHaXHbIMU
yCcTporcTBamMn. 3TK YCTPOUCTBA AOITKHBI ObITb pacnonoxeHsl Takum o6pasom, utobbl pas-
HOMEPHO OTBOAUTL U3OLITOYHYHO BOAY W MoaAepXvBaTb OnpeAeneHHbIN ypoBeHb >KUAKON
dpakymm (C Lenbio NpeaoTepaLleHns MbiNeHA ¢ OCyLeHHbIX nnsken). OTBeaeHHas Boaa
[OITKHa HanpaBnsaTeCH MO0 HA OYUCTHBIE COOPYXEHUS, NMOO BO3BPALLATLCS B TEXHONOMM-
YeCKUA Lk oboratutensHon habpuku.

- XBOCTOXpaHUAULLE AOMMKHBI BbITb pasMeLleHbl TakuMm 06pa3om, YTobbl He co3paBarb
PUCK MpopbIBa XUAKON pakumm nynbhbl B KPYMHbIE PEKM U 03epa, a Takke Ha TEppUTOpUIo
HaceneHHbIX NYHKTOB.
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Bonee nogpoGHO YCHOBUSI COOPYXEHMSI XBOCTOXPaHUMULL, OMUCaHbl B MNyHK-
Te 2.3.11.3.2 «XBocToxpaHunuwia (rmapooteansl)y. Kpome Toro, npu ux obycTponcree Le-
necoobpasHo pyKOBOACTBOBATLCS CrEAYIOLUMMN JOKYMEHTaMU:

- NB 06-123-96. MNpaBuna 6e3onacHOCTU MpW 3KCMyaTauumM XBOCTOBbIX, LLUNAMOBBIX
W MapooTBanbHbIX XO3ANCTB. YTBepKAeHbI nocTtaHoBneHWemM ocroptexHaasopa Poceum ot
05.11.1996 Ne 43;

- Esponenickuin cnpaBouHuk HOT Management of Tailings and Waste-Rock in Mining
Activities.

OueHka NpenMyLLIECTB, KOTOPbIE MOIYT BbITb AOCTUrHYTHI Npy BHeapexun HAT. O6y-
CTPONCTBO XBOCTOXPaHWIIWLL, XapaKTepu3yeTCsi CrefyoWUMN KavyeCTBEHHbIMN NperMyLLe-
cTBaMM:

- CHXXEHWE 3Komornyeckoro yuiepba no cCpaBHEHUIO C BapyMaHTOM cBpoca XUAKMX
npoaykTos oboralleHns B BOAHbIE 0ObEKTHI,

- BO3MOXXHOCTb MCrONb30BaHMSA OCYLLUEHHbIX OTXOA0B oboralleHns B Ka4ecTBe CTpOu-
TENbHOro MarTepuana,

- BO3MOXXHOCTb MOBTOPHOrO WUCMOSIb30BaHUSA OCBETNEHHOW BOAbI B TEXHONOMMYECKOM
uukne oGoratutensHon pabpuku.

5.5 HOT B o6nacTu pekynbTuBauumu semersb

HAT 21. TexHnuyeckasa peKynbTUBaLMA HapylWEeHHbIX 3eMeslib

Ob6nactb npumeHenns. JanHaa HOT npumeHaeTca nocne OKOHYaHWs UCMONb30BaHNs
3emernb 4N OCHOBHOW AeATENBbHOCTM, CBA3aHHOM C A0ObIvel u/nnu oboraleHeMm yrms.

Copnepxanve HAT. lMepsoHauanbHble (MpeaBapuTenbHble) STanbl TEXHUYECKOW pe-
KynbTvBaUMM OnucaHbl B pasgenax 2.2.7.3 «ObpalyeHne ¢ oTxogamm npou3BOACTBa» WU
2.3.11.3 «ObpalleHne ¢ 0TXo04amM1 NPOM3BOACTBAY.

TexHMYECKUA aTan pekynbTUBaLMM NpesycMaTpUBaeT BbIMOMHEHME MEPONPUSTUN MO
MOArOTOBKE 3eMesib K BMoNorMyeckomy atany pekynsTMeaLmu.

TexHu4eckas peKkynbTUBALMS BKIOYaAET:

- rpybyto (NpenBapuTeribHY0) U YMCTOBYIO MAHUPOBKY MOBEPXHOCTM HaPYLUEHHbIX
3emenb;

- BbINONaXmBaHWe 1 (MnNn) TeppacupoBaHne OTKOCOB OTBanoB M GOpPTOB KapbepHbIX
BbIEMOK;

- NMOATrOTOBKY y4acTKOB (BblpybOKka neca, KyCtapHuka, yoopka KamHen U T. 4.);

- CENIeKTUBHOE CHATME, TPaHCMOPTUPOBaHNE, CKnagupoBaHme (npym HeoOxoanuMocTu) 1
HaHeceHWe Ha peKynbTUBMPYEMbIE 3EMMN NOTEHUMATBLHO NNOA0POAHBIX MOPOA U NNOJopoa-
HOro Crnos rnoYBsbl;

- NUKBMAALMIO NOCNEACTBUA OCaAKM OTBaroB OTKPbITbIX FOPHbIX paboT 1 NpoTUBO3PO-
3MOHHbIE MEpOonpPUATUS;

- 3aCbIMKy NOPOAOW UMW 3anoNHEHNE BOAOW OCTaTOUHbIX KapbePHbIX BbIEMOK,;

- KOMMMEKC MENMOPaTMBHBIX MEPOMNPUATUNA, HaMPaBIEeHHbIX HA YNy4lIeHWe XUMUYe-
CKUX U PU3MYECKNX CBOWCTB OTBASbHbIX MPYHTOB, CrararoLmx NOBEPXHOCTHLIN CION PEKymb-
TMBMPYEMbIX 3eMenb (Mpy HeobxoanMocTH);

- CTPOUTENBLCTBO AOPOT U MMAPOTEXHNYECKUNX COOPYKEHWIA;
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Obwwme TpeboBaHUa K pekynbTuUBaLMM 3eMeNb C YYETOM KX JarbHENLWero UCrnonb3o-
BaHuA usnoxeHbl B FTOCT 17.5.3.04—83 «OxpaHa npupoabl. 3emnn. Obwme TpeboBanms K
pekynbTUBaLuM 3eMernb».

HopMaTtnBHO-CNpaBOYHbIE U TEXHOMNOMMYECKME MaTepuarnbl, He0BXoaMMbIE NPX NPOEK-
TUPOBaHWUN TEXHUYECKON N BMONOrMYEecKon peKynbTUBaUUM HapyLUeHHbIX 3eMernb Ha Jeu-
CTBYIOLLUX N MPOEKTUPYEMbIX NPeanpuUaTUsiX, U3NoxeHbl B «MeTogmdeckmx ykasaHuax no
NPOEKTUPOBAHUIO PEKYIIbTMBALIMN HapPYLLEHHbIX 3EMENb Ha AENCTBYHOLLMX N MPOEKTUPYEMbIX
NpeanpuUsATUSX YronbHOW NPOMbILLNEHHOCTUY.

OLleHka NpenMyLLIECTB, KOTOPbIE MOTYT BbiTb AOCTUrHYTbI Npy BHeApeHuy HAT.

HAOT nossonsieT yckopuTe NpoLECC BOCCTAHOBMEHUS MIOAOPOAUA U XO3AUCTBEHHOMN
LIeHHOCTM 3eMerb NMPW CoKpaLLleHUM 3aTpar Ha npoBegenne pekynetusauum. HAT nossonaer
3aHOBO UCMOMb30BaTh paHee M3bATbIE AN A00bIUM Yrna y4acTKM 3eMIU ATt CENbCKOX03A -
CTBEHHbIX UM UHBIX BUAOB AEATENLHOCTN.

HAT 22. Buonornyeckan pekynbTUBaLUs HapylWeHHbIX 3eMenb

Ycnosua v orpaHuyeHnsa npuMmerenus. laHHaa HAOT npyuMeHAeTca nocne OkoH4YaHUS
MCNONb30BaHUSA 3eMernb A OCHOBHOW AEATENBHOCTU, CBA3AHHOW ¢ Aobblbel w/vnn obora-
LeHWeM yrns.

Conepxanne HAT. Bronornyeckas pekynbTMBaLMa — 3TO KOMIMIEKC MENMUOPaTUBHDIX
N arpoTEXHNYECKNX MEPOMPUSTUIA NO BOCCTAHOBNEHUIO NNOLOPOAUSI N XO3SIACTBEHHON LieH-
HOCTM 3eMenb, paHee U3bATbIX ANA NPOBEAEHMS FOPHbIX BbipaboTok (A0bblun yrns). buono-
rmyeckas pekynsTuBaums NPOBOAUTCA NOCHE TEXHUYECKOW pekynbTueaummn. Coctas n obbem
paboT no B1onornMyeckon pekynbTUBaLMU ONPEAENnseTCca B 3aBUCMMOCTU OT HanpaeneHns
JanbHEeALero UCnonb30BaHNA PEKyNbTUBUPYEMbIX 3eMenb (CO3AaHNe CenbCKOXO3SNCTBEH-
HbIX YrOAWA, NECHbIX HAaCAXAEHUA, AeKOPaTUBHO-03€NEHUTENILHOrO KOMNNEKca 1 ap.).

Menviopaums BKOYaeT U3BECTKOBaHWE, TMNCOBaHWE, NMPOMbIBKY, NECKOBaHWE, FMNHO-
BaHWe u Apyrme npuemMbl, HanpasBneHHbIE Ha yNydlleHne XUMUYECKUX U PU3NYECKUX CBONCTB
peKynbTUBaLMOHHOMO Crosi.

ArpoTexHudeckMe npuembl nNpeaycMaTpuBaloT cuctemy o6paboTkm v ypobpenus
HacbINHOro CIos UK CroSt FOPHOW NOPOABI (PEKYNLTUBALMOHHOIO Crosl), crielyarbHble ce-
BOOOOPOTbLI, NOCaAKY APEBECHOKYCTAPHMKOBLIX pacTeHUA U ap. bronornyeckas akTMBHOCTL
PEKYNbETUBMPYEMOTO CIIOS MOBLILLAETCH C MOMOLLBIO MUKPOOPraHW3MOoB, BHOCMMbIX C opra-
HUYECKUMM YA0BPEHUSMMU.

MpopomkuTensHOCTE BMONOTMYECKOro 3Tana pekybTMBaLMU OnpeaensieTcs npoek-
TOM pekynbTuBaumm n obbi4HO anutcsa ot 46 fo 10 ner.

O6wwme TpeboBaHns K peKkynbTMBALMKN 3eMeNb C YYETOM MX AallbHENLLEro NCnosb3o-
BaHus usnoxexbl B FTOCT 17.5.3.04—83 «OxpaHa npupogbl. 3emnn. O6wme TpeboBaHns K
pekynbTUBaumm 3eMernb».

HopmaTtrBHO-CNpaBOYHbIE N TEXHONOMMYECKME MaTtepuarnbl, HeobXxoaMMbIe NPU NPOEK-
TUPOBaHUN TEXHNYECKON N OMONOrMYECKON PEeKynbTUBaLWMM HapyLUeHHbIX 3eMenb Ha Jen-
CTBYIOLLMX M MPOEKTUPYEMbIX MPEANPUATUAX, U3nokeHbl B «MeToauyeckmx ykasaHusix no
NPOEKTUPOBaHUIO PEKYIBTMBALMN HapyLLEHHbIX 3eMerb Ha JEeNCTBYIOLUX U NMPOEKTUPYEMbIX
NPeanpuUSATUSX YroNbHOW NPOMbILLIIEHHOCTUY.

OueHKa NPENMYLLIECTB, KOTOPbIE MOMYT BbiTh AOCTUrHYTHI Npu BHeapenun HAOT. HAT
Mo3BONSET YCKOPUTH MPOLIECC BOCCTAHOBIEHWUA MIIOAOPOAUS M XO3SINCTBEHHOW LIEHHOCTU
3emerb NpW COKpallleHWn 3aTpaTt Ha npoBefeHve pekynbTueaumi. HAT nossonsieT 3aHOBO
UCMNONb30BaTb paHee U3bATbIE ANA A0ObIMM YN yyacTku 3eMnv ANs CEeNbCKOXO03ANCTBEH-
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HbIX WM WHbIX BUAOB AEATENbHOCTU. Takke Ouonormyeckas pekynbTvBaums MOXeT ObiTb
HayanbHbIM 3TanoM BOCCTaHOBIEHMS NECHbIX Yroaui. bronormyeckas pekyrnsTusaums npe-
NATCTBYET 3P03MW NOYBLI MOCHE 3Tana TEXHUYECKON PEKYNbTUBALMM U CHKAET MblEeHWE.

5.6 HOT B 06nacTm MUHMMU3ALMKN HEraTUBHOIO BO3AEeNUCTBUA
thusmnyeckux cpakropos

HAOT 23. MpumeHeHne cpeacTB U MeTOAOB 3BYKO- M BUOPO3alnThI

Ycnoeus n orpaHuyeHus npuMenenvs. JanHas HOT npymeHsieTcss npaktuiecku Ha
BCeX 3Tanax npomnsBOACTBEHHOro npoecca.

Conepxanve HAT. CHWKeHWe LyMOBOro BO34eNCTBMA 06ecnevnBaeTcs:

- MPMMEHEHNEM LLYMO3aLLMTHBIX KOHCTPYKLMIA (FNyLuMTenen wymay;

- MPMMEHEHNEM LLYMOWU3ONALMM (LUYMOU3oNSLMS ABEpel, kabuH oBopyaoBaHus, 3By-
KOM30MAUMA U LLYMOMOTTOLLEHME B NMPON3BOACTBEHHBIX MOMELLEHMUSX);

- CPeACTB MHAMBMAYANBHOM 3aWwmTbl (BepyLl, MPOTUBOLUYMHbIX HayLLUHUKOB);

- NyTEeM OrpaHuYeHnss BpeMeHn NpebbiBaHMs B YCMNOBUAX BbICOKOTO LUYMA;

- IPUHYANTENBHON CMasKOW MOBEPXHOCTEN — WCTOYHWKOB LUYMa, CBOEBPEMEHHbIM
npoeefeHeM peMoHTa oGopYyA0BaHUS C BbICOKUM YPOBHEM LLUYMOBOIO BO3LENCTBUS;

- paumoHarnbHbLIM PacnonoXeHNEM LYMSLWNX arperaToB (B OTAENbHbIX 34aHUAX).

CHwxeHne BmbpaumoHHoro Bosaenctems obecnevnsaerca:

- NpyMeHeHneM obopyaoBaHus (YacTer o6opyaoBaHvsa) C ABVXKYLLUMUCA Wvnu Bpa-
LLIOLLMMUCS YacTAMN B BUBPO3ALLMTHOM NCNONHEHWM;

- IPUMEHEHMEM MHAMBMAYANbHLIX CPEACTB BUOPO3awWmTbl (BOMNOYHbIE aHTMBMOpaLM-
OHHbIE KOBPUKW, BUGPOPYKaBULIbI);

- NyTEM paumoHarbHOM opraHusaummn Tpyaa B TEYEHUE CMEHBI.

OueHka NpeumyLLIECTB, KOTOPbIE MOTYT 6bITb AOCTUTHYTHI Npy BHeApeHun HAT.

HAOT nossonsieT Bbigepxarte TpebGoBaHMa No uandeckum akTopaM BO3AEUCTBUSA,
yCTaHOBIEHHbIE HOPMAaTMBHBIMU AOKYMEHTaMW A1 NPOU3BOACTBEHHbIX Npoueccos [83. 84].

Pasnen 6. 9koHOMUYECKME acnekTbl peanu3auuu Hauny4iumx
AOCTYMHbIX TEXHONOrMMN

B naHHOM pasgene paccMaTpuBalOTCs BOMPOCHI, CBA3AHHbIE C 3atparamu, Tpebye-
MbIMM Ha BHezapenve HIAT, n obocHoBaHMEM 3SKOHOMMYECKOro 3ddekra OT BHeApeHUs
(cm. Tabnumuy 37). K Hanbonee 3HaummbiM adbdpekTam ot BHeapeHua HOT oTtHocaTca:

- NoBbILLeHMe 6e30MacHOCTU YronbHbIX NPEANPUATUN;

- yNyyLLEHNEe yCIIOBUN TPYAS;

- COKpaLleHWe HEraTMBHOIO BO3AENCTBUSI HA OKPYKaIOLLLYHO CPeay;

- CHIDKEHME pecypco- U 3HEProeMKOCTU.

MoBbiweHve 6e30MacHOCTU NPEANPUATUSA CHDKAET PUCK BO3HUKHOBEHUA aBapUNHBLIX
CMTyauyn (B3pbIBOB YroflbHOW MbIM U METaHa, HapyLUEHWS LeNOCTHOCTW YrofbHbIX OTBa-
NOB), TEM CaMbIM CHWKAs M3OEPXKN Ha yCTPaHeHWe MOCNeACTBUM aBapuiA, KOTOpble MOryT
HaHocuTb yepb Npom3BoACTBEHHBLIM POHAAM NPEfnPUATUN, 340POBbLI0 NEpcoHana, oKpy-
xatowen cpefe. MNoebiweHne GeaonacHOCTM 0COBEHHO akTyanbHO Npyu Aobblye yrna nog-
3eMHbIM cnocobom. BHeapenne HOT, cnocobeTByOLMX NOBLILLEHUIO YPOBHS He3onacHocTH
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B LWaxTax, NONMOXUTENBHO CKa3blBAaeTCA Ha yAENbHbLIX S3KOHOMUYECKMX MnoKasaTensax oTpacnu
W NOBbILLIAET €€ MHBECTULMOHHYIO NPUBEKATENbHOCTD.

3a cYeT CHWKEHMS 3anbINEHHOCTH, a Takke CHWKEHUS YpOBHEW LWyma v Bubpaummn 4o-
CTUraeTcs yryulleHue yCrnoBuW Tpyaa, YTo cnocobCTBYET CHUXKEHMIO pUCKa pasBuUTUS Npo-
heccroHanbHbIX 3abonesaHuin (cunukos, BubpobonesHb U T. 4.) Y PaboOTHUKOB YronbHbIX
npeanpUsTUA.

CHWKEHVE HEraTvBHOrO BO3AENCTBUSA Ha OKPYXXaIOWYHO Cpefly B pesynbTare BHeape-
HMA HOT no3eonsieT CHWM3WUTL BbIGPOCHI 3arps3HSIOLMX BELLEeCTB, COPOChI 3arps3HEHHbIX
CTOYHbIX BOA, COKpaTuUTb 06pasoBaHMe OTXOAOB MPOU3BOACTBA, YTO MPUBOAUT K CHUXKEHUIO
nnaTtexen 3a HeraTMBHOE BO34EMCTBUE Ha OKPYXAIOLLYIO Cpefy YronbHbIMU NPEAnpUAaTUSMU
N COKpaLLEHUIO yAerbHbIX NnokKasaTenen HeraTMBHOIO BO3LENCTBUSA Ha OKpYXaloLyto cpeny
YronbHOW OTpacnu B LENOM.

BHeppenne HAOT cnoco6CTBYET COKpaLLEHUIO PEeCcYpCo- U SHEPrOeMKOCTU MPOn3BOA-
CTBa, 4TO MONOXWUTENbHO CKa3bIBAETCA Ha COKpaLEHUM 3SKCTNyaTauuoHHBIX WU3AEPKEK.
K akcnnyaTauMoHHbIM 3aTparaM OTHOCSITCSI 3aTparhbl Ha TOMSIMBO, SMEKTPOSHEPIUNIO, BOAHLIE
pecypcbl U pacxofHble MaTepuarnbl, a Takke 3aTparbl Ha 3KCrnyaTaumio 1 peMoHT obopypo-
BaHusA. OueHWUTb AaHHble 3aTpaTbl B pa3byBke NO TEXHOMOTMAM C AOCTATOYHON TOYHOCTHIO
He NpeacTaBnsaeTcs BO3MOXHbIM. [10 3TOV npuyvHe NPUBOASITCA TONBbKO MCTOYHUKW 3aTpar,
6e3 ykazaHus KONMYeCTBEHHbIX OLIEHOK.

IaHHble 0 kanuTarbHbIX 3aTpaTax, HeobxoguMblx Ha BHeapeHve HAT, npueeaeHbl Ha
OCHOBaHVM OLEHKM CTOMMOCTM OCHOBHOro obopyaoBaHus 6e3 yyeta 3artpar Ha AOMOSHU-
TenbHoe 060opyAoBaHMe M MOHTaXHble paboThbl. YKa3aHHble AaHHbIe nNpuBeAeHbl C Lenbio
oTpaxeHns maclwTaba TpebyeMbix 3aTpaT U He MOryT BbiTb MCMOSb30BaHbI ANA AeTanbHON
OLEeHKN HEOBXOAUMBIX KanuTarbHbIX 3aTpaT Mo KOHKPETHLIM NPEeANPUATUSIM.
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Tabnuuya 35— 3atparbl Ha BHegpeHve HAT 1 akoHoMMYeCcKuiA adpdeKT OT BHEAPEHMS.

Ne

HOT

KanutaneHble 3atpatbl

SkennyartaunoHHble
3arparbl

MpsiIMO 3KOHOMUYECKUIN 3 DEKT

BHegpeHue cucrem ako-
JIOrMYeCcKoro MeHe -
meHTa (COM)

B pamkax Tekymx 3arpat

B pamkax Tekywmx 3a-
TpaT

CHWKeHWe nNnaTexen 3a HeratuBHoe
BO3[ENCTBME Ha OKPYXaroLyro cpeay
CHWwKeHne pacxonoB, CBS3aHHbIX C CO-
onrogeHneM NPMPOLoOXpPaHHbIX Tpebo-
BaHWN

Pecypco- 1 sHeprocbepexeHne

Mpon3BOACTBEHHBIA KOH-
TPOnb M SKONOrNYECKNIA
MOHUTOPUHT

3HauuTenbHble (3aTpaThl Ha
YCTaHOBKY [12T4MKOB N3MEpPEHUS
KOHLIEHTPaLMM 3arpAsHSIFOLLMX
BeLecTs, npnodpeTtenne 060-
pyaoBaHWs AN U3SMEpPEHUs Co-
AepXaHus 3arpssHsoWmnX Be-
LLIECTB B CTOYHbIX BOA2X)

CpepHue (3aTpaTthbl Ha
NPOBEAEHME 3KONOrnYe-
CKOrO MOHUTOPWHFa Co-
CTOSHNA KOMMOHEHTOB
oKpyxaroLen cpeabl)

CHWXeHWe nnaTexen 3a HeraTupHoe
BO34ENCTBME Ha OKPYXKaIOLLYHO cpeay
CHwkeHne pucka npesbiwenns MAK
3arpsAsHAOLLMX BELLECTB

CHwKeHWe pycka BOSHUKHOBEHUS aBa-
PUIAHBIX CUTYaLUI, NUKBUAALMA KOTO-
pbIx TpebyeT 3HaunTenbHLIX 3aTpaT

Mbinenogaenerve 8
ouuncTHom 3aboe

3HauuTenbHbIe (3aTpaThbl Ha
npuoBpeTeHne HacOCHbIX ycTa-
HOBOK 1 ApYyroro HeobxoamMmMoro
oBopyaoBaHua)

CpepHue (3atpatbl Ha
npuoGpeteHue MNAB, Bo-
Ay, 3NeKTPOSHEpPIUIo,
TONNMNBO, TEXHONOrM4e-
ckoe obcnyKuBaHue mn
PEMOHT)

CHwkeHue nnartexen 3a BbIOpOCh! 3a-
rPA3HAIOLWMX BELLECTB B aTMocdepy
CHwKeHWe pycka BO3HUKHOBEHUS aBa-
PUIAHBIX CUTYaLWI (B3PbIBOB YrofbHOW
Mnbinn), NMKBUAALMSA KOTOpbIX TpebyeT
3HauMTEnNbHbIX 3aTpar

CHwkeHne nepropos npoctos obopy-
AOBaHNA NOCNE B3pbIBAHWUA FOPHON
Macchl

CHwxeHue pucka pas3sutus npodgeccu-
OHanbHbIX 3abonesaHni y paboTHUKOB,
yny4lueHne ycrnosumn Tpyaa
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SkennyaTtauynoHHble N .
Ne HAOT KanutanbHble 3aTpartbl yaray MpsiMoi 3KOHOMUYECKUIA A PekT
3arparsl
CHwkeHue nnatexen 3a Bblbpocel 3a-
rPA3HSIOLLMX BELLIECTB B aTMOoCcde
CpegHue (3aTpaTtbl HA P t H depy
Mbinenofaenexue v cHu- | 3HaUUTENbHbIE (3aTpaThbl Ha BO/Y, SMEKTPOSHEPIYIIO CHwkeHWe nepuoaoe NpocTost o6opy-
XeHvne obpa3oBaHunA Nbl- | pa3paboTKy cxeM NpoBeASHUS Y. P prnio, AOBaHUA Nocne B3pbiBaHUS FOPHON
4, o TOMMUBO, TEXHOMOMMYe-
11 Npy BypOB3pPbIBHbBIX MEpOoNPUATUIA, NpUodpeTeHne Macchbl
ckoe obcnyxmBaHue mn
paboTtax Heobxoanmoro o6opyaoBaHNS) pEMOHT) CHwKeHne pucka passutus npodeccu-
OHarbHbIX 3abonesaHnin y paboTHNKOB,
ynyJlleHue ycrnosumn Tpyaa
CHwkeHne nnatexen 3a BbIBpoChI 3a-
3HauuTenbHbIe (3aTpaTbl Ha
rPA3HAIOLWNX BELLECTB B aTMocdepy
npuobpeTeHne HeobxoaNMOro
CpepHue (3aTpathbl Ha CHwxeHne pycka BO3HUKHOBEHWS aBa-
obopyaoBanms, B TOM Yncne - . N
BOAY, SNEKTPOIHEPINIO, | PUMHBIX CUTYaLMIA (B3PLIBOB YrOSNbHOW
OpoLueHNe MbIMSLLMX NO- | OPOCUTENbHBIX, PACTBITUTENb-
5. . TOMMWBO, TEXHONOMMYE- | MblNK), IMKBUAALMS KOTOpPbIX TpebyeT
BEPXHOCTEN HbIX, AOXAEBanbHbIX, HACOCHBLIX
ckoe obcnyxuBaHue u 3HauMTEnNbHbIX 3aTpaT
YCTaHOBOK)
PEMOHT) CHwXeHune pucka paseutusa npodeccu-
CTomMOCTb CMCTEMBI Mblneno- o
OHarnbHbIX 3a00neBaHnn y paboTHUKOB,
gasneHus: 8o 100 Teic. py6. N
yny4LleHVe yCroBui Tpyaa
CHwxeHune nnaTtexen 3a BblIOpoch! 3a-
3HauuTenbHbIe (K 3aTpaTam
rPSI3HSIFOLLMX BELLECTB B aTMocdepy
oTHocuTcst npuobpeTeHne nbl- | CpegHue (3aTpatskl Ha
CHwKeHne p1cka BO3HMKHOBEHWUS aBa-
neynaenuBaroLLMX YCTaHOBOK U | NpUoBpeTeHne CMEHHbIX o o N
PVAHBIX CUTYaLMIA (B3PLIBOB YrONbHOM
MpyMeHeHWe nbineynas- |Apyroro Heodxogmmoro obopy- | pUNbLTPOB, 3aTpaThbl Ha
6. Nbnn), NMMKBUAALMS KOTOPLIX TpebyeT
TMBaKOLLMX YCTaHOBOK [0BaHuA) BOZY, 3MEKTPOSHEPIUIO,
3Ha4MTEnNbHBIX 3aTpaT
CToumocTb Mblneynaenveato- TexHonornyeckoe obcny-
CHwxeHmne pycka passuTna npodeccu-
Lmx ycrtaHosok: 100— XUBaHME N PEMOHT) o
OHanbHbIX 3a6oneBaHnii y paboTHUKOB,
500 TbIC. pY6. o
yny4LleHne yCrnoBui Tpyaa
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Ne

HAOT

KanutaneHble 3atpartbl

OkcnnyaraynoHHble
3arparbl

Mpamoi akoHOMUYeCKUin athexT

YpaneHne metaHa na

3HauuTenbHbIe (k 3aTparam
OTHOCUTCS NPUOBPETEHNE BEH-
TUNALMOHHBIX YCTAHOBOK, AaT-
YMKOB MEeTaHa 1 Apyroro Heob-
xoanmoro obopyaoBaHus)

CpegaHue (3aTpartbl Ha
3IEKTPO3HEPINI0, TEXHO-

CHwKeHWe pycKa BO3HUKHOBEHUS aBa-
PUAHBIX CUTYaLMi (B3PbIBOB YroNbHOM

7. rOpPHbIX BblpaboTok Npy | CTOMMOCTL BEHTUNSITOPOB: OT
noruuyeckoe obCnykusa- | nbinn), NMKBUAAUNS KOTOpbIX TpebyeT
BEHTMNALMK 6 TbiC. py6. oo 0,9 MnH pyb6.
HME N PEMOHT) 3HauMTEnNbHbIX 3aTpar
CTOMMOCTb BEHTUMSALMOHHBIX
cuctem: 10—44 mnH pyb.
CTOMMOCTb AaT4YMKOB MeTaHa:
80 2 MnH py6.
CpepHue (3aTpaThbl Ha
npuobpeTeHne cneuun- .
CpepHue (k 3aTpaTam OTHOCAT- CHwkeHne nnartexen 3a BbIbpoChI 3a-
csl pacxofbl Ha 0BycTponCcTBO afkHblx cocTapos ANA rPASHALWMNX BELLECTB B atMocdepy oT
yerp 06paboTkn NoBepxHOCTEN P H H y
NNoLwasKkv ANS CKNagnpoBaHns . |ropeHus yrns
(MHrMBUTOPOB, raweHon
. yrns, Ha npuobpeTeHne cneun- CHWXeHne noTepb yrnsi OT ropeHust
MpoTmBoOaencTBNE Camo- W3BECTW U Ap.); 3aTpaTbl
arnbHbIX HACOCHbIX YCTAHOBOK U PecypcocbepexeHue (CHUxeHue pac-
8. BO3ropaHuWIo CKIMOHHOIO K Ha MOHUTOPUHI COCTOS-

OKNCIEHWIO yrns

Lpyroro HeobxoarnmMoro oGopy-
[0BaHuS)

CTOMMOCTb HacocoB: 40

14 mMnH py6. (06blMHO — pecAT-
KWU-COTHW ThiC. py6.)

HWSA CKNaAoBs C Lenbio
BbISIBNIEHUS 04aros rope-
HWSI; 3aTpaThl Ha 3nek-
TPOSHEpPruto, TEXHOMOM-
yeckoe obcnyxmsaHve v
PEMOHT)

X0OAa BOAbI U MPOYNX PECYPCOB, UC-
Nonb3yeMbIX MPU NOXapOoTyLLEHNN)
CHwkeHue pucka BO3HUKHOBEHUS He-
LUTaTHBIX CUTYaLWI NPY NoXapoTyLue-
HUM
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KanutanbHble 3aTpartbl

SkennyaTtauynoHHble
sarparbl

MpsiMon 3KOHOMUYECKUI AP KT

3HauuTenbHbIe (K 3aTpatam
OTHOCATCA pacxoibl Ha NPUo6-
peTeHne MaLUWH ANS PbIXNEHUS,
pacnblneHus, konopudepos n
Apyroro Heobxoanmoro 06opy-
AoBaHnNS)

CToumMocTb HarpesaTenel Bos-
ayxa: no 30—140 Tbic. pyd.

CpegHue (3aTpaThbl Ha
npuobpeteHue MNAB,
3MEKTPO3HEPI IO, TOMNIU-
BO, TexHonornyeckoe o6-
CNy>XUBaHUe N PEMOHT)

CHwkeHune nnartexen 3a BoIbpoChl B
aTmocdepy NpoAyKTOB CropaHus Tomn-
N1Ba, MUCronb3yemMoro Ans apobnenns
W pasMopakmMBaHWs CMep3LUIerocs yrns
OHeprocbepeskeHne (CHWKeHMe no-
TpebneHus sHepropecypcoB, HE0bxo-
AVMbIX Ang ApoBreHns n pasmopaxku-
BaHWsi CMep3LUerocs yrns)

3HauuTenbHbIe (K 3aTpaTtam
OTHOCATCS pacxopbl Ha oby-
CTPOWCTBO NNOLLaAKn 4ns ckna-
ANpOBaHMa yrns, Ha NpmuobpeTe-
HVe crneuunanbHbIX TpaHCnopT-
HbIX CPEACTB U ApYroro HeobXxo-
ANmMoro obopynoBaHus)

CpepHue (3aTpaTbl Ha
npuoBpeTeHne Heropro-
KX (M30NUNPYHOLLMX) Ma-
Tepuanos, 3atpatbl Ha
MOHWUTOPWHI COCTOSIHMS
OTBarnoB C Liefbto BbIsB-
NEHUsi 04aroB ropeHus,
3aTpaTbl Ha 3NEKTPO3HEP-
UK, TEXHONOMMYECKOe
obcnyxusaHnue n pemoHT)

CHwkeHue nnatexen 3a BbIbpock! 3a-
rPSI3HAIOLLUX BELLECTB B aTMOCdepy oT
ropeHus yrns

CHwxeHne noTepb yrns OT ropeHnst
PecypcocbepexeHue (CHxeHne pac-
X0Aa BOAbl U NPOYNX PECYPCOB, UC-
Nonb3yemblix NPY NOXAapPOTYLLEHUN)
CHWKeHNe pucka BO3HUKHOBEHUS He-
LUTATHBIX CUTYaLMIN NPU NoXapoTyLle-
HUN

Ne HOT
9 MpoTtuBoaencTBME cMep-
' 3aHUIo yrns
10 dopmMmmpoBaHne noxapo-
" |BesonacHbIx oTBanos
11 LLlaxTHbIV BOAOOTNUB U
’ BOJ00TBOJ,

3HauuTenbHbIe (3aTpaTthl Ha
npuoBpeTeHne HaCOCHbIX yCTa-
HOBOK, YCTPOWCTB aBTOMaTh3a-
LM 1 KOHTPONS, a Takke Apyro-
ro Heo6xogumoro obopyaoea-
HWS, CTPOUTENBLCTBO BoA0CGOP-
HWKOB, NTMBHECTOKOB)
CTomnmocTb cuctem BOAOOTNNBA:
1-120 mnH py®.

CpepHue (k 3aTpatam
OTHOCATCS pacxoibl Ha
3MNEKTPO3HEPINIO, TEXHO-
norudeckoe obcnyxusa-
HWE N PEMOHT)

CHWKEeHMe pacxofoB Ha OUYMCTKY CTOY-
HbIX BOZ 3a CUET pa3geneHns nx no Tu-
nam 3arpasHeHus

CHWKeHMe puUcka 3aToNNeHNs WaXTHbIX
FOPU30HTOB, NIMKBUAALMS KOTOPOro
TpebyeT 3HauuTenbHbIX 3aTpaT
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OkennyarauunoHHble . .
Ne HAOT KanutanbHble 3aTpaThbl varau MpsAMOoi 3KOHOMUYECKMI 3dhpekT
3arparsl
3HauuTenbHbIe (K 3aTpaTtam
OTHOCSITCS pacxoabl Ha NprMob-
CHWwKeHNe pacxofioB Ha OUYUCTKY CTOY-
peTeHme HaCoOCHbIX YCTaHOBOK,
o CpepHue (k 3aTpatam HbIX BOA 3a CYET pasfieneHns nx no Tu-
YCTPOWCTB aBToOMaTh3aLunm, KoH-
. OTHOCATCH pacxoAbl Ha nam sarpssHeHus
KapbepHbii BOOOTNMB U | TPONS W APYroro HeoBXoLMMOoro
12. 3NEKTPOSHEPINIO, TEXHO- | CHWKEHME pucKa 3aTonneHns ropusoH-
BOAOOTBOA o6opyaoBaHus, CTPOUTENBCTBO
o noruyeckoe obcnyxuBa- | TOB paspesa, YTO rPO3UT NPUOCTAHOB-
TIMBHECTOKOB, TPaHLUEN, CPeACTB N o
HWE W PEMOHT) KoM AoBbIuK yrna Ha onpeaeneHHbIN
3aLUTLI OT 3p03UnK)
nepuog,
CToMMOCTbL CUCTEM BOAOOTNMBA:
1-120 mnH py6.
CokpalleHue nnarbl 3a copoc 3arpss-
HEHHbIX CTOYHbIX BOA
CHwKkeHue pacxofoB Ha pacLUMpeHne
3HauuTenbHbIe (3aTpaTbl Ha CpenHue (3atparbl Ha o
BreppeHue cucrem obo- OUMCTHBIX COOPYXEHUN
NPOEKTUPOBaHNE, CTPOUTENb- SNEKTPOSHEPINIO, TEXHO-
13.  |pOTHOro n BeccTouHoro CHwkeHWe pacxofa aneKTposHeprim

BOAOCHaOXeHus

CTBO 1 npunobpeTeHne Heobxo-
ANMoro obopynoBaHuns)

nornyeckoe obcnyxusa-
HWE U PEMOHT)

Ha OYMCTKY CTOYHBIX BOA
PecypcocbepexeHne (cokpalyeHme Ko-
nmyecTea NoTpebnsaemon ceexen Bo-
abl)
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lMpodomxeHue mabnuypbi 35

Ne

HOT

KanuTanbHble 3arpartbl

SkennyaTraumnoHHble
3arparbl

Mpamon akoHoMuyeckuii acpdpekT

14.

PereHepaunsa marHeTuTo-
BOW CyCMneH3uu

3HauuTenbHbIE (3aTpaThl Ha
npuoBpeTeHne CyCneH3NOHHbIX
BaHH 1151 OCaXKAEHMWS YTONBHOro
Lnama, MarHUTHOM CUCTEMBI
NMOCTOSAAHHBIX MarHUTOB 1 APYroro
Heobxoanmoro obopynoBaHNs)
CTommocTb ycTaHoBok obora-
LLIEHMS B TSBKENMbIX Cpeaax: no-
psaka MUNNnMoHoB pybnen.

CpegHue (3aTpaThbl Ha
MarHeTUT, CBEXYIO BOAY,
3EKTPO3HEPI U0, TEXHO-
nornyeckoe obcnyxuea-
HWE N PEMOHT)

PecypcocbepexeHune (CokpalyeHme Ko-
nnyecTBa NoTpebnseMon ceexen Boabl
W MarHeTuTa)

CokpalleHre nnatbl 3a copoc 3arpss-
HEHHbIX CTOYHbIX BOJ,

CHwkeHne pacxofoB Ha paclumpeHune
OUUCTHBIX COOPY>KEHWUI

CHwkeHne pacxofa SneKTposHeprn
Ha OYNCTKY CTOYHBIX BOJ,

CHwKeHne 30rbHOCTU TOBapHOTO YIS,
YTO CNOCOBCTBYET CHPKEHMIO BbIBPO-
COB 3arpAsHAOLWNX BELECTB 1 00be-
MOB 06pa3oBaHms 30OLUNaKoBbIX OT-
XO[O0B MPU €ro CKUraHum

15.

BasoBas ouncTka CTou-
HbIX BOJA

3HauuTenbHbIe (3aTpaTbl Ha
nprobpeTeHne yCTaHOBOK ANA
aspaumn, GUONOrNYECKON U Me-
XaHWUYECKOW OUUCTKU BOAbI,

Hed TeNoBYyLLEK N APYroro Heoo-
X0AMMOoro obopyaoBaHms, CTpo-
UTENBLCTBO Pe3epByapos ANs
OYNCTKN N OTCTaVIBaHVIH)
CTOUMOCTb OYUCTHBIX COOPYXe-
HWUIA: go 30 MIH py6.

CpepHue (3aTpaThbl Ha
npuoBpeTeHme pacxoa-
HbIX MaTepuanos, anex-
TPO3HEPTUIO, TEXHONOMM-
yeckoe obCnyXmBaHue n
PEMOHT)

CHwKeHue nnaTexen 3a cOpocel 3a-
FPSIBHEHHDBIX CTOMHBIX BOA B BOAHbIE
o0bekTbl
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lpodomkxenue mabnuybl 35

Ne

HAOT

KanuTtanbHble 3aTparbl

SkennyaTtauynoHHble
sarparbl

MpsiMon 3KOHOMUYECKUI dPEKT

16.

O6esszapaxunsaHne cTou-
HbIX BOA,

3HauuTenbHbIe (3aTpaThl Ha
npuobpeTeHne ycTaHoBOK AnA
obessapaxunBaHus, puUnbTpyto-
LLIMX YCTPOWCTB U ApYyroro Heob-
xoaumoro obopyaoBaHns, CTpo-
UTENbCTBO BTOPUYHbIX OTCTOM-
HUKOB)

CpepgHue (3aTpaTbl Ha
npuobpeTeHne pacxoa-
HbIX MaTepuanos, 3nek-
TPO3HEPINIO, TEXHONMOMM-
yeckoe obecnykmeaHme u
PEMOHT)

CHwxeHue nnartexen 3a copockl 3a-
rPA3HEHHBIX CTOYHbIX BOA B BOAHbIE
obbekTbI

CHwKeHWe pyucka BO3HMKHOBEHUSI Mac-
coBbix 3aGoneBaHni

17.

OuncTka NMBHEBbLIX U
MPON3BOACTBEHHBIX BOA

3HauuTenbHbIe (3aTpathl Ha
npuobpeTeHne ycTaHOBOK ANS
obe33apaxneanus, pUnbTpyo-
LLIMX YCTPOWCTB U ApYroro Heob-
X0amMmMoro obopyaoBaHus, CTpo-
UTENLCTBO BTOPUYHBIX OTCTOM-
HWUKOB)

CpepnHue (3aTpaTbl Ha
npuobpeTeHre pacxoa-
HbIX MaTepuarnos, arnek-
TPO3IHEPruIo, TEXHONOM-
yeckoe obcnyxveaHue u
PEMOHT)

CHwxeHWe nnaTexen 3a cOpock! 3a-
rPA3HEHHBIX CTOYHbBIX BOA B BOAHbIE
obbekThl

CHWXeHWe pucka 3aTonneHs ropmaoH-
TOB paspesa, YTo rPOo3nT NPUOCTAHOB-
Ko A06bIuK yrna Ha onpeaeneHHbIN
nepuog,

18.

DNBNKO-XMMNYECKaSR
ouUCTKA CTOYHBIX BOA,

3HauuTenbHbIe (3aTpaThl Ha
nprobpeTeHre YCTaHOBOK AS
obes3sapaxnBaHus, punbTpyro-
LUMX YCTPOUCTB U ApYroro Heob-
XOLMMOro obopyaoBaHus, CTPo-
WTENbCTBO BTOPUYHBIX OTCTOW-
HWKOB)

CpepHue (3aTpaTbl HA
npuobpeTeHue pacxoa-
HbIX MaTepuanos, 3nek-
TPOSHEPrnto, TEXHOMOM-
Yeckoe obcnykmBaHue u
PEMOHT)

CHwkeHne nnatexen 3a cOpockl 3a-
rPAASHEHHBIX CTOYHBIX BOA B BOAHbIE
o0ObekTbI

CHWXeHWe p1cka BO3HUKHOBEHUS Mac-
coBblIx 3abonesaHui
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lNpodomxerHue mabnuybl 35

Ne

HOT

KanuTtanbHbie 3aTpatbl

SkennyaraynoHHble
3aTtparsbl

MpAMon 3koHOMUYeckuid adbdekT

19.

Mcenonb3oBaHme oTxoa0B
Lo6bIBatoLLErO U CBSI3aH-
HOro ¢ HUM nepepabartbl-
BaloLLIEro Npou3BoacTBa
ANSA 3aKnagku Bbipabo-
TaHHOro npocTpaHcTBa
npu aobeive yrns

CpepnHue (3aTpathbl Ha Nogro-
TOBKY V1 MPOEKTUPOBAHNE CXEMbI
3aknajkv BelpaboTaHHoro nNpo-
CTpaHcTBa, NprobpeTeHne He-
obxonmmoro oGopyaoBaHns)

CpepHue (3atpathbl Ha
npuobpeTeHne pacxoa-
HbIX Marepuanos, anex-
TPO3HEPTUIO, TOMNNBO,
TexHonorndyeckoe obeny-
XKVBaHWe N PEMOHT)

CHwxeHne pacxonoB Ha 0ByCTponCTBO
N PEKYNbTMBALUMIO OTBANOB

CHwKeHWe nrnaThbl 3a pa3MeLLeHmne oT-
X040B

CHWwKeHNe apeH4HON NnaTbl U Hanoro-
BbIX OTYMCMEHMIA 38 UCNONb30BaHNEe
TEPPUTOPUN MO pa3MeLLEHNE OTXOA0B
CHwkeHne nnaTtexen 3a BbIOpoChI 3a-
rPSI3HAOLMX BELLECTB B atMocdepy 3a
CYET CoKkpalleHus NbinecbpasoBaHns
PecypcocBepexenune (cokpalleHue Ko-
nnyecTBa noTpebnsiemon ceexen Boabl
Ha nbinenogasnexHve)

CHWKeHNe pucka CamoBO3ropaHms
YronbHOro oTeana

CHWKeHWe pycka HapyLIeHWs LienocT-
HOCTM OTBana

CHwKeHNs1 pucka unbTpaumm 3arpsia-
HEHHbIX BOJl B BOAOHOCHbIE FOPU3OHTbI
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lpodomxerHue mabnuybl 35

Ne HOT

KanuTtanbHble 3aTparbl

SxkcnnyaraumoHHble
3arparbl

MpsiMoi aKoHOMUYECKUI 3 dpekT

OBycTponCTBO XBOCTO-
XpaHUnuLL

20.

3HauuTenbHbIe (3aTpaTthl Ha
NpoeKTUPOBaHUE U CTPOUTESb-
CTBO MPOTUBOUILTPALNOHHDBIX
YCTPOWCTB, orpaxkaatoLmx aamo,
TpybonpoBoaoB Ansi NoCTynne-
HWS My TbMbl, BOAOCOPOCHBIX U
JAPEHaXKHbIX YCTPOWCTB U APYIuX
HEOOXOANMBIX COOPYXEHUIN N
obopynoBaHus)

CpepHue (3atpatbl Ha
3NEKTPOSHEPINIO, CBEXYHO
BOAY, TONNBO, TEXHOMO-
rmdeckoe obcnyxunBaHue
W PEMOHT)

CHwkeHue pacxofoB Ha 06e3BoXUBa-
HVe Nynbnbl

TexHun4yeckas pekynbTn-
21.  |Bauusa HapyLUeHHbIX 3e-
vens %

3HauuTenbHbIe (3aTpathl Ha
NpoeKTMpOBaHWe U CTPoUTENb-
CTBO A,0POr, TMAPOTEXHNYECKNX
COOPYXKEHWI, NPNOBpPETEHNE He-
obxogmmoro o6opyaoBaHns)

3HauuTenbHbIE (3aTpa-
Tbl HA AMEKTPOSHEPIUIO,
TOMMMBO, TEXHOMOMMYe-
ckoe obcnyxuBaHue n
peMOHT oBopyaoBaHnst)

CHwkeHue nnatexen 3a BbIGpock! 3a-
rpA3HSIOLLMX BELLECTB B aTMocdepy 3a
CYeT cokpalleHns neineobpasoBaHns
CHwkeHne nnatexen 3a cOpockl 3a-
rPA3HEHHbBIX CTOYHbIX BOA 3a cyeT 0by-
CTpONCTBa BOAOOTBEAEHMSA

CHWXeHWe apeHaHOWM nnatbl U Hanoro-
BbIX OTYACIEHMWIA 3@ NONb30BaHUE Tep-
pvuTOopMen

BosBpar HapyLUeHHbIX 3eMerb B XO-
3ANCTBEHHBIN 00OPOT

D) NaHHas TexHomorms ABnseTcs NPOMEXKYTOYHBIM 3TaroM PeKyrbTUBaLMN. IKOHOMUYECKUIA 3DDEKT HaACTynaeT nocrne 3aeep-

LUeHNA GUOMOTMYECKOro aTana PekynsTUBALIMM.
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OkoHyaHue mabnuuysi 35

Ne HOT

KanuranbHble 3arparsl

OkcnnyaraynoHHble
3arparsbl

Mpamoin akoHoMUueckun A exT

Buonormnyeckasn pekynb-
22.  |TvBauysa HapyLUEHHbIX
3emernb

CpegnHue (3aTpaTbl Ha paspa-
BOTKY NnaHa MeponpusTUN,
CTPOMTENBCTBO MTMAPOTEXHNYE-
CKMX COOPYXXEHWIA, NpuobpeTe-
Hue Heobxoaumoro obopyaosa-
HKA)

CpenHue (3aTparbl Ha
pacxofHble Marepuani,
3MEKTPO3HEPI IO, TOMNIU-
BO, TexHomnornyeckoe o6-
CNy>XMBaHNe N PEMOHT
obopyposaHus)

CHwkeHWe nnaTtexen 3a BbIOPOCHI 3a-
rPA3HAIOLWMX BELLECTB B aTMocdepy 3a
CYET coKpalLLleHUs NbineobpasosBaHns
CHuxeHWe nnatexen 3a cOpoce! 3a-
MPA3HEHHBIX CTOYHbIX BOZ 3a CHeT 00y-
CTpOWCTBa BOAOOTBEAEHUNA

CHwXeHWe apeHaHOWM NnaTkl U Harnoro-
BbIX OTYUCIEHWIA 3a NONb30BaHUE Tep-
puTopuren

Bo3aepar HapyLlweHHbIX 3eMerb B XO-
3AUCTBEHHBIN 060pOT

MpuvmeHeHre cpencTs n
23. |mMeTOaOB 3BYKO- U BUBpPO-
3awmThbl

CpepHue (3aTpatbl Ha Npnob-
peTeHe 1 yCTaHOBKY LLyMo3a-
LLIUTHBbIX KOHCTPYKLUWIA, CPEACTB
VHAMBMAYANBHOW 3aWuThl N
Apyroro Heobxoaumoro obopy-
AOBaHWA)

CpepHue (3aTpaTbl Ha
pacxofHble Martepuansl,
3NEeKTPO3HePru, cma-
304Hble MaTepuansl, Tex-
Hororuyeckoe o6cnyxum-
BaHWe U PeMOHT 060py-
AoBaHuNs)

CHWXeHWe p1cka BO3HUKHOBEHUS aBa-
PUAHBIX CUTYaLIMN, CBA3AHHbIX C OTKa-
30m 060pyi0BaHMSA UNW HapyLLEHNEM
LIeNoCTHOCTY rOPHOro Maccuea
CHwkeHune pucka pa3sutus npodeccu-
OHanbHbIX 3aboneBaHU y paboTHUKOB,
yryJlleHWe yCnoBuiA Tpyaa
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MepcnekTUBbLI CHUXKEHUSI 3HEProeMKOCTU B CBA3U ¢ BHeapeHuem HAT

B 2007 r. AenaptameHT aHepreTukn CLUA onybnukosan paboty Mining Industry Ener-
gy Bandwidth Study [85], nocBsiLLeHHYI0 OLIEHKE BO3MOXHOCTEN CHWKEHNA 3HepronoTpebne-
HMA B ropHogobbisatowent otpacnu. CornacHo 3Tow nybnvkauum yaensHoe aHepronoTpeb-
neHve (Ha eAuHWLY MacChbl TOBapHOro Yrns) B YrofibHOM MPOMBILLNEHHOCTU (B LIENOM Mo
CLUA, c y4eToM Kak Noa3eMHOM, Tak 1 OTKPbITON f00bI4M 1 06oralleHns) BOSMOXHO CHU3UTb
Ha 21 % 3a cuyet BHegpeHusa HAT. bonee Toro, 3a cYeT BHeAPEHUS NEPCNEKTUBHBIX TEXHOMO-
i (koTopble TpebytoT npoeeaeHns HUOKP oo maccoBoro BHeApeHWs) yaenbHoe 3MneKTpo-
notpebneHne MOXXHO CHU3UTbL Ha 48 % MO OTHOLLEHUIO K TeKyLleMy ypoBHK. HakoHel, Teo-
peTUYeCKMN Npefen CHWKEHUS YAENbHOro 3HepronoTpebneHus (ecnn UCKYUTL notepu
3HEPIrMU BO BCEX TEXHOSMOMMUYECKUX NPOLIECCaXx) HUKE TEKYLLIEro ypoBHS Ha 65 %.

[daHHaa oueHka B ONpeferneHHON CTEeneHW aaeKkBaTHa POCCUACKMM YCNOBUSAM, MO-
CKOMbKY TEKyLLMe YPOBHW YAENbHOTO 3HEepronoTpebneHusi Ha POCCUMCKUX MNPEANPUSTUSX
CpaBHMMbI CO 3HaYeHWsIMKW, MpeAcTaBneHHsIMU B nybnvkauvm [enaptameHTa SHepreTuku
CLUA «Energy and Environmental Profile of the U.S. Mining Industry».

Ins poccuMncknx yromnbHbIX paspesoB yaenbHoe SHeprornoTpebneHne (C y4eTom no-
TpebneHus anekTpoaHeprum) coctaeBnsaet 1,0-58 kry. 7./ T yrnsa 2. 3HaueHus ans amepu-
KaHCKUX YrombHbIX paspes3oB cocTaBnaoT 2,2-3,1kry. 7./ T yrmsa (faHHbIe NO PasfnyHbIM
yronbHbIi 6acceiHam).

[na poccumcknx yronbHbIX LWAXT yaensHoe aHepronoTpebneHne (¢ y4yetom notpeb-
neHus anekTposHeprun) coctaenset 1,9-255«kry. 1./ 1 yrna 2 3HaueHns ANA ydactka
amMepuKaHCKON YroNbHOW LiaxTbl, pa3pabaTtbiBaeMoro MeToaoM LienuKoB 1 3aboes, cocTaB-
naet 12,9 kry. 7./ 1yrna.

Pazgen 7. MepcneKkTMBHbIE T@XHOSOMMK

MNepcnekTuBHasa TexHonorua 1. N’mapo3sa6oika n rmaporenesan 3abomka

CBs3b ¢ uHbiMM UTC. [anbHWi aHanor gaHHOW nepcnekTMBHOM TexHonorum («Bapbi-
Bbl CKB&XWHHbIX, LLUNYPOBLIX 3aPSA0B B MMApaBiM4eCcKon cpege») npeaycMoTpeH nHdopma-
LIMOHHO-TEXHUYECKUM CMPaBOYHMKOM MO HaumMy4ylwyMM AOCTYMHbIM TexHonormsMm UTC 16—
2016 «[opHopobbiBatoLLas NPOMbILLNEHHOCTE. OBLLMe NpOoLEeCChl U METOAbI».

YcnoBusi U orpaHUYeHnst NpUMeHeHUs. [daHHas TEXHOMOrMs MOXET MPUMEHSTLCS Ha
atane Oypo3B3pbiBHLIX PaboT npu Aobblue yrns OTKPbITbIM CMOCOBOM, a Takke Ha aTanax
NPOBEAEHMS TOPHBIX BbIPabOTOK M paspyLUeHWss rOpHOW nopogbl Npu fobkive yrng noa3em-
HbIM CrIocoBoMm.

Onucanue TexHonoruu. Ans nbinenofaeneHns npy B3pbise LUMYPOB U CKBAXKMH MOXET
OCYLLEECTBNATLCA BHYTPEHHSAS, BHELUHSAA UM KOMOUHUpoBaHHasa rmgposaboinka. B kavectse
MaTepuanos Ans rmapo3aboinkn obbIMHO MPUMEHSIETCA BOAA, B 3UMHUI NEPUOA MPU OTKPbI-
TOW foBblye yrns BO3MOXKHO Takke NpumeHsiTe BogHble pacteopbl conet NaCl n CaCly vnn
CHE>KHO-NEfSIHYO CMECh.

Ans yMeHbLUEHUS MbINEBBIAENEHNS MPU MaCCOBbIX B3pbIBaX MOXET NPUMEHSATLCA 3a-
Oolika ckBaxkvH rugporenem. Maporens M3roTOBMSIOT Ha CheLMarnsHOM 3anpaBoYyHOM MyHK-

2Y No gaHHbLIM 18 aHker.
2) Mo gaHHbIM 14 aHKer.
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TE UNn HenocpeacTBeHHO B 6akax MaluvHbl, MPeAHa3HaYeHHOW ANS 3anONHEHUs CKBaXWH
rMaporenem.

MoppobHee paHHas TexHonorns onucaHa B nyHkTax 2.1.8.1.3 «TexHonorMn npepoT-
BpalleHust 3arpsisHeHus atmocdepHoro Bosgyxa» U 2.2.7.1.1 «Meponpuatus, npegynpe-
xaatome obpasoBaHme Nbinv npn BypoB3pbIBHLIX paboTaxy.

JocTtunraemble skonorunyeckme npenmyllectasa. lNprmeHeHve rmaposaboliki no3sonseT
CHW3UTb KOHLEHTPaLMIO Nbinu B nbineraszosom obnake Ha 20 % — 50 %.

OKoHOMMYECKME acnekTbl BHeapeHus. ObecneyeHne B3pbiBAEMbIX LLUMYPOB U CKBaXMH
ruapo3abolikon TpebyeT 3HaunTensHoro obbema Boabl. Ele Gonee goporocTosien ABns-
eTcs rungporenesas 3abovika, kotopas TpebyeT 3HauYMTENbLHOro pacxoaa Colpbs (aMMUayHoON
CENUTPbI, XMAKOrO CTEKNa, MUHEPANbHBIX COMEN, CMbINEHHBIX CUHTETUYECKMX KUPHbBIX KNC-
NOT, napadumHa) 1 HanuumMa cneymansHoOM TEXHUKM.

MepcnekTnBHas TexHomnorus 2. Cucrema BbICOKOTOUHOIO NO3ULMOHUPOBaHUA

YcnoBusi 1 orpaHWUyYeHUst NpuMeHeHns. [laHHas TEXHOMOMMS MOXET MPUMEHSITLCH Ha
aTane npounssoacTea OypoBbix paboT npu AobblYe yris OTKPbITbIM COCO60M.

OnucaHune TexHonorvv. YctaHaenMBaeTcs AononHuTernsHoe obopyaosaHue, obecne-
YMBatoLLEee BbICOKYO TOMHOCTb HaBefeHWs OypoBoro craHka. BoamoxHocTb npov3BoacTsa
OypoBbix paboT C NpyMeHeHneM anekTpoHHoro nacnopra. O6ecneunBaeTcs yeTkoe cobnto-
AeHne napameTpoB BypoB3pbIBHLIX PaboT B COOTBETCTBUM C MPOEKTOM, UTO B COMETAHUU C
nporpaMmMHbIM obecneyeHrem, Co3aatoLLMM TPEXMEPHYIO MoAenb 6noka, NO3BONsEeT Ha CcTa-
AW NpoekTupoBaHna OypoBbix paboT NPOrHO3MpoBaTb YPOBEHb HEraTMBHOIO BO3[ENCTBUA
B3pbIBHbIX paboT Ha oxpaHsemble 06bekTbl, HaxoaswWwmecs BbnmMan paspesa.

HocTuraemble akonormyeckme npeumyliectsa. BoamMoXkHOCTb ynpaeBnsTe napaMeTtpa-
MW B3pbiBa AN1S [OCTMKEHMS AOMYCTUMOrO YPOBHSI HEFaTUBHOIO BO34ENCTBUSA B3pbiBa.

OKoHOMWYecKMe acnekTbl BHeApeHusi. BHeapeHre cucTeMbl BbICOKOTOYHOTO MO3MLIMO-
HAPOBaHWNS Ha HadvanbHOM cTagun TpebyeT GonblUMX PUHAHCOBBLIX BIOXEHWUM, 3aKmovaro-
LMXCS B NPUOBPETEHMM CreLmansHOro KoMnsiekca obopyAoBaHNA, ATUYMKOB, a Takke Mnpo-
rPamMMHbIX MPOAYKTOB, HEoOXxopumbix Ansi o6paboTkM AaHHbIX, Nonyyaembix ¢ BypoBoro
CTaHKa.

MepcnekTuBHasa TexHonorus 3. IpuMeHeHne INEKTPOHHbIX CUCTEM B3pPbIBaHUA

YCnoBusi U OrpaHnUYeHUst NnpuMeHeHns. [1aHHas TEXHOMOMUA MOXET MPUMEHSTLCS Ha
aTane NpousBOLCTBa B3PbIBHbIX paboT Npu A0OLIME YIS OTKPbLITLIM CNIOCOGOM.

Onucanue TexHonornu. Mcnonb3oBaHue 3MeKTPOHHbLIX CUCTEM MO3BONSET 3apasaTb
KaxooM CKBaXXMHEe Ha B3pbliBaeMoMm Broke noboe Bpemsi 3amefneHns 13 npeacraBneHHoro
cMcTemMon gnanasoHa. ToYHOCTb cpabaTbiBaHus He MpeBbIaeT 1 MC OT NPUCBOEHHOTO Bpe-
MEHM.

Jocturaemble skonorudeckune npevmyuiectea. C y4eToM NPUMeEHeHUST JaHHOW cucTe-
Mbl, BO3MOXEH Nogb0p ONTMMansHOro BpEMEHU MHTEPBaNa 3aMesneHns, npu KOTOPOM Mak-
CMMarsibHO CHUDKAKOTCS BbIOPOCHI 3arpsisHSIOLLMX BELLECTB B aTtMocdepy (B TOM YMCre Heop-
raHM4YecKoW MbINKW) W pasneT OTAENbHbIX KYCKOB MOpoAbl NPy NPOU3BOACTBE B3PbIBHLIX pa-
6oT. MNMpYMeHeHWe TEXHOMOrMM MO3BOSISIET OCYLLECTBISATL MPOW3BOACTBO B3PbIBHBIX paboT
npy pacronioXeHNM BapbiBaeMbix Onokoe Ha yaaneHun 200 m 1 Gonee OoT Bnmnanexaiymx
06LekTOB.

JKOHOMUYECKME acnekTbl BHeapeHus. MpruobpeTeHne aneKTPOHHBLIX CUCTEM B3pbiBa-
HUs TpebyeT 3HauMTemNbHbIX 3aTparT.
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MepcnekTuBHaA TexHonorua 4. OpoweHne U NbinenogaBneHne NeHomn

Ycnosus n orpaHnveHna NpuMeHeHua. ﬂ,aHHaFl TexHonorna MoXet NPUMEHATLCA NpU
pobblde yrns nogseMHbIM Cnocobom (Ha aTanax BbIEMKW Yrns U3 OYMCTHOrO 3a60s 1 nogb-
€MHO-TPaHCMOpPTHLIX paboT), Npu Aobblue yrna OTKPLITbIM CnocoboMm (Ha atanax 6ypoBapbIB-
HbIX PaboT W TPaHCMOPTUPOBKN YrNA KOHBENEPHLIM TPAHCMOPTOM), a Takke npy oboraleHnm
yrns (B npouecce TPaHCMOPTUPOBKA YrMa W NPOAYKTOB ero oborawieHusi KoHBeWepHbIM
TPaHCropTomMm).

OnucaHmne TeXHONOrUK.

OpolueHue ¥ NbiNenofaBneHNe NEHOM MOXET OCYLLECTBNATLCA AN CreAyowmx Le-

- MbINIENOAAaBNEHNE NPU QUNCTHBIX paboTax Ha KpyTbIX nnacrax;

- MbINENoAaBNeHNE NPy TPaHCNOPTUPOBKE YIS N NPOAYKToB oBoralleHUs NeHTOYHbI-
MW KOHBerepamu,

- NpeABapuTensHoe opoLleHve paboudero ydactka (B3pblBHOTO ©noka mnu akckaea-
TOpHOro 3abos).

MoppobHee paHHaa TexHonorns onucaHa B nyHktax 2.1.8.1.3 «TexHonorum npepoT-
BpaLLeHNs 3arpsa3HeHna atmocdepHoro Boaayxax u 2.2.7.1.2 «OpolueHney.

Hocturaemble skonorvyeckve npevMmyulectesa. I EMEKTUBHOCTb MbNENoaaBneHnst
neHon moxeT pgocturate 90 % — 98 %. Kpome Toro, npumeHeHne neHbl ANA CHWKEHUs Co-
LepXaHus Nbinu B BO34yXe NO3BOMAET COKPaTUTL pacxos BoAbl.

OKOHOMUYECKNE acnekTbl BHeagpeHus. MpUMeHeHe nNeHbl ANA CHWKEHUA CoaepXaHns
Nbinn B BO3ayxe TpebyeT UCNonb3oBaHWA cneuuansHoro o6opyaoBaHua (NneHoreHeparopa,
BO3AYLUHO-MEHHbIX CTBONOB, apMaTypbl) U MaTepuarnos (ONENHOBON KUCMOTbI, KayCTUYECKON
CoAbl, rnmuepuHa). Kpome Toro, NpUMeHEHUe 4aHHOW TEXHOMOMMK MbINEnogaBneHns NPUso-
AVWT K 06pa3oBaHmio 3arpsi3HEHHbIX CTOYHbIX BOA, KOTOpbIe TPEGYHOT OUMUCTKU.

MNepcnekTnBHas TexHonorus 5. Be3B3pbIBHasA TeXHONOIUs paspaboTKn KpPenkux
ropHbIX nNopoa Ha pa3spe3ax

YcrnoBus U OrpaHnyeHus NpuMeHeHus. [laHHas TEXHOMOrMs MOXET NMPUMEHATLCA Ha
3Tane noAroTOBKW rOpHbIX NOPOA K BbleMke Npy AobbIye yrisi OTKPbITbIM CriocoboM.

Onucanune TexHonoruun. [Ans pbixneHust ropHbIX NOpoA B OTCyTCcTBUE OypOB3pbIBHbLIX
paboT MOryT MPUMEHSATLCH: HABECHbIE PLIXIIATENW A 1S TPAKTOpPOB, (pe3epHbIE U CTPENOBbIE
KOMBaiHbI, a TaKKe rMapaBnUYecKme sKCKaBaTopbI.

JocTuraemble 3KkONOrMYECKNe NpenMyLIecTea.

- CHWXKEHME 3MUCCUN HEOPTraHNYECKOW Nbinn U ra3oobpasHbIx NPoAYKTOB B3pbIiBa.

- CH/XEHME CENCMUYECKOro BO3AEUCTBUS, YBENMYEHNE YCTOMUMBOCTU OOPTOB Kapbe-
pa, 34aHUIA, COOPYXEHUIN U TPAaHCMOPTHBIX NyTEW.

- CHwxeHve TpygosaTpar.

- CHWkeHve nepuoga NPOCTOs TEXHUKM U NepcoHana, CBS3aHHOMO C 3arasoBaHHOCTLIO
U 3anbINEHHOCTLIO paspesa NOCne MacCoBbIX B3PbIBOB.

- CHWKeHve noTepb U CoxpaHeHUe KadecTea A0OLIBAEMOro ChipbS.

OKOHOMUYECKME acnekTbl BHeApeHus. [laHHas TexHonorna addekTMBHa He ANs BCeX
BUAOB KPEMKUX rOpPHbIX NOpo4. B 4acTHOCTU, Npy BCKPLITUM YrOMbHbIX MNAcToB JaHHaa Tex-
HOMOrNsi OTNMMYAETCH MEHBLLWWUM YAErNbHBIM 3HEPrornornoweHWeM no cpaBHeHUMIo ¢ Bypo-
B3pbIBHbIMW paboTamu.

260



UTC 37-2017

MNepcnekTnBHas TexHonorusa 6. O6paboTka [OPOXKHOIO MNOMOTHa U OTBAaNoB
CBA3bIBalOWMMK BelecTBaMm

YCnoBus v orpaHnyeHnss MpUMEHEHWs. JaHHas TEXHONOMUS MOXET NPUMEHSITECA Mpur
400blMe yrna OTKPbITbIM CMOCOBOM (Ha aTanax TPaHCMOPTUPOBKM FOPHOM MacChl aBTOMO-
BuUnbHBIM TPaHCMOPTOM W OTBanoobpa3oBaHus), Npy fobblbe yrnA NoA3EMHbLIM CrlocoboMm
(Ha aTane oTBanoobpasoBaHunsi) U Npy oboraleHun yrnsa (Ha stane oTeanoobpasoBaHns).

Onucanve TexHonornn. BepxHuia crnot NonoTHa aBTOMOBMITBHBIX LOPOr UK OTBarnoB
MOXET NnogBepraTbcs 00paboTke pasnMyHeIMN MaTepranam, CBA3bIBaOWLMMK MNbINEBbIE Ya-
cTuubl. Kuncny TakvMx BeLecTB OTHOCATCA MMIPOCKOMUYECKME CONMW (XMOPUCTBIA KanbLyi,
roBapeHHasi Cofb) U OpraHUYeckne BSXKYLUME BellecTBa (MasyT, YHMBEPCWH, Cynb(UTHO-
cnupToBas Gapaa).

Jocturaemble skonornyeckve npevmyliectsa. Cpok 3allMTHOro AEVWCTBUS MpU uUc-
Monb30BaHMN CBA3bIBAIOLLMX BELLECTB AOCTUraeT HECKONbKMX COTEH YacoB (MO CpaBHEHMIO
CO CPOKOM OKOJ10 O HOro Yaca Ans BoAbl).

OKOHOMWYECKME acnekTbl BHeApeHus. [aHHble BelecTBa SBNSIOTCS ropasao Gonee
LOPOroCTOALLMMM MO CPABHEHUIO C TEXHUYECKON Bogon. Kpome TOro, ux npvmeHeHve cno-
cobcTBYET KOpPO3UM MeTanna v NPMBOAUT KO BTOPUYHOMY 3arps3HEHMIO — hopMUpOBaHUIO
3arpsA3HEHHBIX CTOYHBIX BOA W BbIAENEHNIO BPEAHbIX NapoB. POPMMPOBaHNE 3arpA3HEHHDbIX
CTOYHbIX BOA MpeacTasnsietca 6onee onacHbM 3pdPEeKTOM ANs OKPYXalwLen cpeabl no
CPaBHEHMIO C SMUCCUEN MbINN.

MNepcnekTuBHas TexHonorusa 7. YnasnuBaHue v yTunmsaums IWaxTHOro MeTaHa

YcnoBusi v orpaHuy4eHns npumeHeHus. [laHHas TeXHONorus NPUMEHSIETCA Ha aTane
BEHTUNALMM 1 Aerasaumm npu gobblve yrna noa3emMHbiv cnocotom. OHa npyMeHMma TornbKo
ANS YTOMbHBIX LUAXT C BbICOKOW METAHOOOUNBHOCTBLIO.

OnuvcaHune TexHonormu. ns ynaenMBaHUs MeTaHa MOryT NMPUMEHSITbCS MOAYINbHbIe
ferasaumoHHble yctaHoBky (MAY) ana kanTMpoBaHWs MeTaHa U3 ropHbiX BblpaboTok (C no-
CrnefyoWmuM okvraHueM). [ins ytunmsaumm metaHa MoryT MCNoNb30BaThCsA ra3onopLUHEBLIE
3MEKTPOCTaHLMN A8 BbIPAbOTKM 3MEKTPO3HEPTUM U TENNOSNEKTPOCTaHLUMN ANS NPOU3BOJA-
CTBa 3J1EKTPO- U TEMOBOW 3HEPTUN.

JocTuraemble 3KONOrMYecKne NPEMMyLLIECTBa. YnasnMeaHue MeTaHa ¢ nocneayowmm
CKUraHWeM CokpallaeT BbIOPOChI 3arpASHAIOLLMX BewecTs B atmocdepy. U3BneyeHHbIn Me-
TaH W3 YronbHbIX MAAcTOB U BbipaboTaHHOrO NPOCTPaHCTBA MOXET ObiTb UCMONL30BaH ANsl
NpoV3BOACTBA TEMMOBOW, 3MIEKTPUYECKOM SHEPIUN U CO34aHMSA NPOAYKLMWN YTINEXUMUN.

OKOHOMWYECKNE acnekTbl BHEAPEeHWs. BHeapeHne TexHonormm orpaHnyeHo 3Hauu-
TenbHbIMWU (PUHAHCOBLIMW 3aTpaTaMu. B CBSI3M € 3TMM Ha WwaxTax ¢ HA3KOW MEeTaHOOBUNBHO-
CTbHO Y HU3KMM YPOBHEM OMacHOCTW MO MeTaHy NpUMEHEHWe AaHHON TeXHONOMMM Heleneco-
obpasHo.

MepcnekTuBHasa TexHonorus 8. Fflmaponoces U rMAPOMYJibYUpPOBaHUe

Ycnosusi 1 orpaHnyeHns npuMmeHeHus. [aHHas TeXHONOrus MOXeT NMPUMEHSTBCA Ha
aTane oTeanoobpasoBaHusa Npu fobkive yrns Noa3eMHbIM, OTKPbITEIM cnocobom u oboralue-
HUW YIS,

Onucanne TexHornormu. [ina npesoTepaLLeHUst 3p03nUn U CHKEHUS MbINEHNS NOBEPX-
HOCTb OTBaroB (rnmaeHbIM 06pa3oM, OTKOCk!) MOTYT MOABEpraTbCsi o3eneHeHuno. Havmboree
3 PeEKTUBHBIM CrOcOBOM O3ereHeHNs OTKOCOB OTBarioB SIBNSIETCH MMApPONOCEB, KOTOPLINA
MOXET AOMOMHATECH MYIbYAPOBaHNEM (TMAPOMYNbYMBaHue). Takum obpasom, AaHHas Tex-
HOMorusi SIBMSIETCS BPEMEHHBIM M YMPOLLEHHBIM aHanorom GUONOrMYEcKOn peKyrsTUBaLum
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OTBanoB, KOTOPasi OCYLLECTBMSETCS A0 3aBepLueHUs ero 3anonHeHusa. OHa He npegnonaraeT
BO3BpALLEHMS OTKOCOB OTBasIoB B XO3ANCTBEHHbIM 060poT.

HocTuraemble akonorvyeckne npeumyliectea. [pyMeHeHne rmgpoMynbYMpPOBaHNA
MO3BOMSAET B HECKOMBKO pa3 CoKpaTUTb CKOPOCTb MbINEHUS W 3p03un rpyHTa. Cpok AencTeums
NMPOTUBO3PO3NOHHBIX KOMMMEKCOB 0ObIMHO COCTaBnseT 3—6 Mec., HO MHOrga MOXET LOCTU-
rate 36 mec.

OKOHOMUWYeECKME acnekTbl BHeAPeHUs. [TpUMeHeHVe JaHHOW TEXHOMOruM CBA3aHO C
perynsapHbIM PacxofoM [OPOroCToAWMX cmecen. Hopma pacxofa Mynb4n MOXET JOoCTUraTth
1,7-2,8 T/ra, npuyemM no UCTeYEeHUN cpoka LENCTBUSA cMecH, TpebyeTcs noBTopHas obpaboT-
Ka NOBEPXHOCTU.

MepcnekTuBHaA TexHonorus 9. TOHKas O4YUCTKA CTOUYHbLIX BOA,

Ycnosus 1 orpaHM4eHns npuMeHeHns. laHHas TexHonorus NnpUMeHsIeTca ANns O4MCT-
KM CTOYHbIX BOA Npw Ao6blve yrns OTKPbITbIM CNOCOGOM, NoA3eMHbIM CNOcoBoM, a Takke npu
oboralleHun yrnsi. [JaHHaa TexHOMnorus npurogHa ANs OYMCTKU BCEX BUAOB CTOYHbLIX BOA.
HaHHasa TexHONMOrnMA MoXxeT NMPUMEHATLCSA Tonbko B pgononHeHue K HAT 15 «basoBas
OUYUCTKa CTOUYHbIX BOAY.

Onucanue TexHonoruu. [laHHas TexHomnorus npejHasHadYeHa Ans yaaneHus U3 cToud-
HbIX BOJ PaCTBOPEHHbIX BELLeCTB (CynbdaToB, Xnopmnaos 1 T. 4.). [Ans pelenna aton 3aga-
YM MOTYT MPUMEHSTECS CNEaYHLME TUMbl YCTAHOBOK:

- YCTaHOBKM MOHHOTO 0OMeHa;

- YCTaHOBKM, OCHOBaHHbIe Ha MEMBpPaHHbIX TEXHOMOINSIX;

- YCTaHOBKM, OCHOBaHHbIE Ha MPOYMX TEXHOMOTUsX (BOCCTAHOBMEHWE, HeuTpanvaa-
uus, agcopbums, TEPMUYECKUA, SMEKTPUYECKNE METOABI).

XapaKTepucTuKM faHHbIX YCTaHOBOK MoapoBHo onucaHbl B 2.1.8.2.2 «MeToabl 04nUCT-
KV BOAbI».

JocTuraemble 3konorMyeckne npevmyuiectsa. [JaHHas TEXHOMOrMA MO3BONSAET CHU-
3UTb COoAEepPXKaHNe pacTBOPEHHbIX BELLECTB (CynbdaToB, XNOPUAOB U T. A4.) B CTOYHbLIX BOAAX.
CpenHuii ypoBeHb 33[epXXMBaHWSA PaCTBOPEHHBIX BELLECTE 0BpaTHOOCMOTUYECKUMU MEM-
©paHamn gocturaet 97 % — 99 %.

OKOHOMUYECKME acneKThbl BHeAPEHUs. HenocTaTtkoMm TEXHOMOMMIM TOHKOW OYUCTKU BO-
Abl SBMAETCH BbICOKAA CTOMMOCTb MX BHEAPEHNA Ha OYUCTHBIX COOPYKEHUSX. [laHHbIA Hepo-
CTaToK SIBNSAETCS 0COOEHHO 3HAYMMbIM ANA NPEANPUATUIA YTONbHON NPOMbILNEHHOCTH, rae
06bEeMbI CTOYHbIX BOZ SBMSKOTCH BECbMa 3Ha4uTeNbHbIMU. KpomMe Toro, B 6onblUMHCTBE cry-
YaeB CTOYHbIE BOAbI, 0BpasyoLMEcs Ha NPEANPUATUAX YroNbHON NPOMbILIEHHOCTU, Xapak-
TEPU3YIOTC OTHOCUTENbHO HUSKUM COAEPXKAHMEM pPaCTBOPEHHbIX BEWEeCTB, KoTopoe
He npeBbiwaeT MNAK. B Taknx cnyvasix ocHalleHNe OYUCTHBIX COOPYKEHWUIA YCTaHOBKaMU TOH-
KOW OYNCTKM SIBNSIETCS USMULLHAM.

MNepcnektuBHasa TexHonorusa 10. Cyxue metoanl oboraweHus yrna

Ycnosus v orpaHnyeHns IpuMeHeHnsl. [JaHHas TEXHOMOMMS MOXET NPUMEHATLCS NMpur
oboralleHunm yrns.

Onucanvne TexHonornv. [aHHasi TeXHONOrMst npeanonaraeT NPMMEHEHNe YCTaHOBOK
oboralleHus yrna 6e3 npumeHeHuss Boabl. K TakMMm ycTaHoBkaMm OTHOCATCS obopyaosaHune
ANs MTHEBMAaTMYECKOro, MarHUTHOIO U 3NEKTPOMAarHUTHOro oboralleHns yrns.

MpvHUMN paboTbl YCTAHOBKM MHEBMAaTUYECKOro oforalleHus Yrns 3aknidaeTcs B
pasgeneHuM Yactuy rno NnoTHOCTU B BOCXOASILLEM MNoToke Bo3ayxa. Bo Bpemsa cenapaumm
NPOUCXOAUT pasfeneHne Yactul no 3afaHHOW rpaHuue NIOTHOCTU. YCTaHOBKa No3BosisieT
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OTHENsTb MYCTYIO MOPOAY W BbICOKO3OIMbHBIM Yroflb OT HWU3KO30MNbHOrO Yris. YCTaHOBKW
NMHEBMaTU4ECKOro oboralleHnst MoryT ObITb [OCTaTOMHO KOMMaKTHbIMW, MOSTOMY B Nepcrnek-
TUBE OHWU MOTYT BbITb YCTAHOBMEHbI HEMOCPEACTBEHHO Ha pa3pesax uiun B waxTax. Mogpob-
Hee faHHasa TexHonorms onucaHa B nyHkTe 2.3.3.4 «Cyxue meToabl oboralleHms».

MPVHUMN AEeNCTBUS MarHUTHbIX M 3MEKTPOMarHUTHbIX CenapaTopoB 3akioyaeTcA B
NMPSIMON 3aBUCUMOCTM MEXLY MarHWTHOW BOCMPUMMYMBOCTBIO YrOMbHBIX Y&CTWUL, U CUMOWN
BO3JE6ACTBMSA MarHMTHOrO Mons, nog AEeNCTBMEM KOTOPOrO MPOVCXOANT pasaeneHre JacTul,
HaHHaa TexHonorns onucaHa B nyHkTe 2.3.6.3 «MarHuTHoe 1 anekTpoMarHuTHoe oboralye-
HUe».

Hocturaemble skonorvyeckne npewvmyuiectsa. [pyMeHeHne AaHHOW TexHonorum B
pervoHax ¢ AeduUMTOM BOLHBIX PECYPCOB MO3BOMUT COKpaTUTb NOTpebneHne BOAHbIX pe-
CYPCOB YrofbHbIMY NPEAnpUSTUSMU, a Takke COKPaTUThL Pacxol SHEPropecypcoB Ha OcyLle-
HVe npoaykToB oboralleHns. BoaMoXXHOCTE NMPUMEHEHNA AaHHOW TexHonorMn aAns oboralue-
HWS YrosibHbIX LLNaMoB NpUBeAeT K AOMOMHATENBHOMY CHPKEHWIO HEraTUBHOMO BO3[,EACTBUSA
Ha OKpy>aroLLyto cpefy.

OKOHOMUYECKME acneKTbl BHEAPEHUS. TEXHONOMMS MarHUTHbIX U 3NEKTPOMarHUTHbIX
cenapaTopoB NpMMeHNMa AnNs yrns KpyrnHocTeto oT 3—-6 ao 100 MM, Heobxoanma gopaboTka
TexHonornn. NpMmMeHeHne MHHOBALMOHHBIX YCTAHOBOK MHEBMAaTMYECKOro oboraweHus yrns
TpebyeT gononHuTensHon anpobaumn.

MNepcnektnBHas TexHonorusa 11. CenektuBHas pa3paboTtka, cknagupoBaHue U
yKnagka B oTBarn BCKPbIWHbIX Nopoa

Ycnoeus 1 orpaHnMyeHns npumeHeHns. [laHHaa TEXHOMOrUA MOXET NMPUMEHATLCH Ha
aTane yTunuMsauum v cknagupoBaHUsi OTXOLOB MPOW3BOACTBA Mpy A00bINE yrnA OTKPbITbIM
cnocobom. [JaHHas TexHOnornsi MOXeT ObITb BHEeApeHa TOMbKO Ha HOBbIX NPeAnpUATUSX
YFONbHOW NMPOMBILLNEHHOCTH.

Onucanve TexHonoruy. [laHHasa TexHonorvst NpeanonaraeT CenekTUBHYIO paspaboTky,
CKnagvpoBaHVe U yKnagky B OTBan BCKPLIWHBIX MOPOJ C PasnUYHbIMUA arpoXMMUYECKUMUN
CBOMCTBaMMU.

JocTuraemble akonorMyeckue npevmyuiectea. [JaHHaa TEXHOMOTMA NO3BONSAET CHU-
31Tb A0 MMHVMYMAa PUCKN HapyLLEeHVS YCTONYMBOCTU OTBANOB, PassuUTUA 3PO3MOHHbBIX U NPO-
4YMX reomMopOorMYECKMX NPOLIECCOB, KOTOPblE MOMYT MPUBECTU K yTepe XO3AWCTBEHHON
LIEHHOCTUN peKyNbTUBUPOBAHHBIMW OTBanamu.

OKoHOMUYeckune acnekTbl BHeApeHus. lpMMeHeHne AAHHOM TEeXHONOMM BO3MOXHO
TONBKO Ha HOBbIX YrOMbHBLIX paspesax, rae ewe He 6o chopMUpoBaHbl OTBarMbI METOA0M
BarnoBOW (HECENEKTMBHON) YKNaAKN BCKPbILWHbIX Nopoa. Kpome Toro, cenektueHoe uaeneye-
HME BCKPbILWHBLIX nopos TpebyeT CHUXKEHUs] BbICOThbl B3pbIBAEMbIX YCTYNOB, YTO MNOBbILAET
pacxofbl Ha nposefeHVe OypoB3pbIBHbLIX paboT.

MNepcnekTuBHas TexHonorua 12. Ucnonb3oBaHne 0TX0A0B A4O0bLIUM M
oboraweHna ans npoMsBoACTBa CTPOUTENbHbLIX MaTepuanos

YcnoBsus v orpaHuyeHns npumeHenns. [JaHHaa TEXHONOrMA MOXET NPUMEHATLCS Ha
aTane yTunusaumm OTXOLOB NPOU3BOACTBA NPW J00blYe yrna OTKPbITbIM, NOA3EMHbLIM CNOCO-
B6om, a Tarke npu oboraweHmmn yrns.

Onucanve TexHonorvm. [laHHasa TEXHOMOorMsA npeanonaraeT UCnonb3oBaHne OTXoA0B
MPOW3BOACTBA (BCKPbILLHBIX Y BMELLAIOWMUX NOPOA, Nopos yrrneoboralleHusi, 30MoLwnaxkos u
Apyrux BnaoB otxonos IV 1 V knaccoB onacHOCTW.) AN NPOU3BOACTBA CTPOUTENbHBIX MaTe-
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puanos. [laHHas TexHonorus onucaHa B nyHkTe 2.2.7.3 «O6palleHne ¢ oTxoqamu npoms-
BOACTBa».

Hocturaemble 3konorvyeckme npevimyuiectea. MponsBoACTBO CTPOUTENbHBLIX Mare-
pvarnoB 13 OTXOA0B NPOU3BOACTBA CHMKAET HEraTMBHOE BO3AEMCTBME Ha OKPYXKatoLLYIO Cpe-
Ly 3a CYET KOMMNEKCHOro UCMornbL30BaHWSA PECYpPCOB, cokpaljaeT obbem obpasoBaHUsi OTXO-
[OB NMpon3BoACTBa.

OKOHOMUWYECKNE acnekTbl BHEAPEHWA. [MOCKONbKY OTXOAbI MPOM3BOACTBA YrONbHOM
NPOMBILLIIEHHOCTN HE XapaKTepU3YITCA FOMOFeHHbIM COCTABOM, U3 HUX MOTYT MPOU3BOAUTb-
CA CTpoUTENbHbIE MaTepuanbl OTHOCUTENbHO HU3KOFO KayecTBa, KOTOpble MMEIOT OrpaHu-
YEeHHy0 06nacTb NPYMEHeHNS.

MepcnekTuBHan TexHonorua 13. Ucnonb3oBaHue O0TXOA0B AOOLIYU U
oboraweHus yrna ansa npoM3sBOACTBa 'YMUHOBBIX YA00peHui 1 npenapaToB

YcnoBua 1 orpaHuyYeHua NpuMeHeHusa. [laHHas TEXHOMOrMsA MOXET NPUMEHATBLCA Ha
atane yTunusauum oTXoA0B NpoM3BOACTBa Npu A06bIMe YN OTKPbITLIM, NOA3EMHbLIM CrOCO-
Bowm, a Takke npu oboraweHun yrns.

Onucanue TexHomorun. laHHas TexHonorna npeanonaraeT UCnonb3oBaHNe OTXOA0B
Npon3BoaCTBa (BCKPbILHBLIX U BMELL@IOLWUX NOpoa, nopog yrneoboralleHns) ans npov3Bos-
cTBa r'yMUHOBBLIX YAOOpEeHUM 1 npenapaToB NyTeM XMMudeckon nepepabotkn. [laHHasa Tex-
HOMorvst MpeanonaraeT U3MenbYeHNe OTX0A0B, LIEHTPUMYIMpOBaHne, OCaxaeHue, SKCTpak-
LMIO M psi MPOMEXYTOUHbIX STaroB.

Hocturaemble skonorudeckve npevmyulectea. Mpovssoacteo yaobpeHun ns otxoaos
NMpON3BOACTBA CHWKAET HEeraTMBHOE BO3AEVCTBME Ha OKPYKAaMOLWYHO Cpedy 3a CYeT KOM-
MNEKCHOrO MCMONb30BaHNA PECYpPCoB, CokpalaeT obbeM obpasoBaHns OTXOA0B MPOM3BOS-
cTBa.

OKoHoMUYeckue acnekTbl BHegpeHusi. MymuHoBble yaobpeHus n npenapatbl UMEHoT
orpaHn4eHHyto obnacTtb NPUMEHEHWS, MPU 3TOM OHU MOTYT BbiTb 3aMEHEHbI ONpPeAeNEHHLIMU
BMAAMWN MUHEpParbHbIX N OPraHNYECKMX BELLECTB.

MNepcnekTuBHasa TexHonorus 14. NepepaboTka yronbHLIX WNaMOB

YCroBus 1 orpaHnyeHns NpuMeHeHus. [laHHas TEXHONOrMA MOXET NPUMEHATLCA Ha
oboratutenbHbiX abpukax Ha sTane yTunM3aumu oTXO40B NpouseoacTsa. [aHHas TexHo-
TIOTMS MOXET MPUMEHSATLCA Ha yrneoboratutenbHbix dabpukax npu Hanuuum ceoBOAHbIX
nnowasen 1 pasBnUTbIX CUCTEM BOLOCHAOXKEHNS U BOLOOTBEAEHNS.

Onucanne TexHonormu. JaHHas TexHomnorua npegnonaraeT Ana oboraweHus yrosb-
HbIX LUNAMOB MPUMEHATb METOA MaclsiHOW arfnomepaLym, OCHOBaHHbBIN Ha Pas3fM4yHOM cMma-
YMBAHMW YToMbHBIX M NMOPOAHLIX YacTuL, MacnsiHLIMU peareHTammn B BOAHOW cpeae. [aHHas
TexHonorna nogpo6Ho onuncaHa B nyHkTe 2.3.6.2 «MacnsHasa arnomepauus (rpaHynaums)».

HocTuraemele skonornyeckve npewmyllectsa. MNasneyeHve dpakuui yrns ns yrosb-
HbIX LUMAMOB COKpaLlaeT NoTEPM MOME3HOr0 NCKONaemMoro npu aobelye yrns, cnocobereyeT
CHWKeHU0 06beMoB 06pasoBaHNs OTXOA0B MPOU3BOACTBA, @ TakKe CHWKEHUIO 3arps3HEHNs
OKpyXatoLen cpebl.

SkoHOMUWYECKME acnekTbl BHeapeHus. K HepocTtatkam gaHHON TEXHONOrMU OTHOCUTCS
LOPOroBM3Ha CBA3YHOLLEro peareHTa. [1na MaccoBoOro BHeAPEHUSA 4aHHOW TEXHOMOMMN HEoO-
XoaumMa ee fopaboTka, Npeanonararollas CHBKEHME pacxoaa macna.

MNepcnektnBHas TexHonorus 15. MNpeaBapurensHaa ob6paboTka pasMelaeMbIX
oTxoaoB (06e3BOXMBaHME, cyllKa)
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YCcnoBus v QrpaHnYeHnsa NnpuMeHeHuns. [laHHasi TEXHONOrMSA MOXET NPUMEHATLCS:

- Ha aTane yTunMsauum oTXo40B NPOU3BOACTBa MNpu oboraweHun yrna (4na ytunusa-
Unm nynbnbl, GOpMUPYOLLENCs B NpoLecce oborallenHns yrns);

- Ha 3Tane OYUCTKM CTOYHbIX BOZ Npw A00bIME Yrns OTKPbITBIM U NOA3EMHBLIM CrOCO-
Bowm, a Take npu oboralleHun yrns (aNs yTunusauum ocagka [una)l, gopMumpytowerocs Ha
OYNCTHBIX COOPYXKEHUSAX).

Onucanne TexHonormv. [aHHas TexHonorms noapasymeBaeT npeasaputensHoe
06e3BoXMBaHME OTXO40B MPOU3BOACTBA U 0CaAKa C OYUCTHBLIX COOPYXEHUN ANS NOCMeayo-
Wwen ytunusauun (nytem nepepaboTky, 3aknagkm B BblipaboTaHHOE NpOCTPaHCTBO UK pas-
MeLLeHMA B oTBanax, WnoBbix kapTtax). [Ans o6e3BoXvBaHUSA MOTyT NPUMEHATBCA Cneayto-
LuMe cpeacTBa:

- pamHble UnBTP-NPEecch;

- 0cafouHble LEEHTPUDYrM 1 MMAPOLMKIOHLI.

JaHHas TexHonorns nogpobHo onmcaHa B nyHkTe 2.3.11.3.1 «YTunusaums xBocToB
oboralieHnsa». Ons [fanbHerLEro CHWKEHUS BNaXHOCTU OBGE3BOXKEHHBbIX OTXOAO0B MOryT
NMPUMEHSATBCS CYLUUSIbHbIE YCTaHOBKU (CM. 2.3.7).

JocTuraemble skonornyeckve npevmyuiectea. MpuUMeHeHMe TEXHONMOMM CHUXaeT no-
TpebneHne BOAHbIX PECYPCOB 3a CYET BKMHOYEHNS N3BNEYEHHON MPY OCYLLIEHNW BOAbLI B 000-
pPOTHOE BOJOCHabXeHMe, cokpawaeT 06beMbl OTXOA0B NPOU3BOACTBA, a Takke Heobxoau-
Myl nnowaab 3eMenb AN pasMeLleHUs OTXOAOB, CHWkaeT obbeM obpasoBaHusa 3arpss-
HEHHbIX CTOYHbIX BOJ, B pesynbTare AeATenbHOCTU NPeanpUSATUS.

OKOHOMWYECKME acnekTbl BHeAPeHUs. MpuMmeHeHe AaHHOW TEXHONOrMM OrpaHU4eHo
HeoBX04MMOCTBIO MOAEPHM3NPOBATL NPOV3BOACTBEHHBIE MOLLHOCTU NPEANPUATUS.

MNepcnektuBHasa TexHonorusa 16. Obe3BoxuBaHue ocagka, obpasylowerocs B
npoLecce OYUCTKU CTOUHbIX BOA,

YcnoBus 1 orpaHnyeHns npumeHenus. [laHHas TeXHONOrMs MOXET NPUMEHATLCS NS
YyTUNM3aLMM OTXOA0B OYMCTKU CTOMUHBIX BOZ Mpu A0OblMe yrnsi OTKPbITbIM CocoboMm, noa-
3eMHbIM criocoBom, a Takke npu oborawieHun yrns. JJaHHas TeXHONorns MoXeT ObiTb npu-
MeHUMa AN NHBbIX OYNCTHBIX COOPYPKEHUNA.

Onucanne TexHonoruwn. [danHas TexHonorus npegnonaraet obe3BoxunBaHWe ocagka
€CTECTBEHHbIM NyTeEM OOYCTPOMCTBA WOBLIX MIIOLWAA0K, MEXaHNYECKOro 06e3BOXMBAHUS.
B fononHeHWe K 3TMM npoLeccam MOXET NPUMEHSTLCS TepMmyeckoe 0be3BoXMBaHUe ocaf-
ka. Wnoeble nnowanku npeactaBnstoT cobor obBanoBaHHbIe ChNaHUPOBaHHbIE Y4acTku
3emnu, nogobHele xBocToxpaHunuwam (cm. 2.3.11.3.2), Ha koTopbie cOpacbiBaeTcs Cbipon
ocagok. MexaHunyeckoe o6e3BOXUBaHVE NPeAnoriaraeT UCNOoMNb30BaHNE LEHTPURYT, BaKyyM-
dunbTpoB 1 hunbTp-npeccos (cm. 2.3.7). Tepmmyeckoe 06e3BOXMBaHME NpegnonaraeT uc-
nonb3oBaHne Cywmnnok (cm. 2.3.7).

JocTturaemble skonorvdeckve npevmMyulecrtea. OTcraMBaHne ocagka Ha UNOBbLIX NO-
Lwagkax nosBonsieT CHM3UTbL ero BrnaxHocTb ¢ 90 % — 99,5 % go 75 % — 80 % ¢ cooTeeT-
CTBYIOLLMM CHWXEHNEM MaccChl 1 06bema oTxoAo0B. LieHTpudyrupoeaHne no3sonseT CHUSUTL
€ro BNaXHoCTb A0 65 % — 75 %, dunbTp-npeccosaHue — fo 70 % — 75 %, TepMuyeckasn
cyLuKa paHee 06e3BOXXeHHOro ocagka — Ao 40 % [51].

KOHOMMYECKME acnekTbl BHeApeHua. MNMpuMeHeHne gaHHON TEXHONOMMM OrpaHNYEHO
HeoOXOAMMOCTLIO MOAEPHU3NPOBaTL NPOU3BOACTBEHHBIE MOLLHOCTU NPEANPUATHSA.
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MepcnekTuBHaA TexHonorus 17. U3epneueHne LieHHbIX KOMNOHEHTOB U3 yrns u
0TX0A0B oboraweHus

Ycnoeus v OrpaHuyYeHust npuMeHeHns. [laHHasa TEXHOMNOrUS MOXET NMPUMEHATLCS Ha
aTane yTunusauum 0TX040B NpOoM3BOACTBA NPpY J06bIME YIS OTKPbITbIM, NOA3EMHbBIM CMOCO-
Bom, a Takke npu oboraleHun yrns.

Onuvcanuve TexHonorun. JlaHHas TexHONorns npegycMatpuBaeT M3BredeHve nomnyT-
HbIX LIeHHBIX KOMMOHEHTOB M3 YITiA U OTXOA0B oboralleHms (Hanpumep, rannus, repmaHns,
BaHagwus, Bonbdpama, HMobus, TutaHa, LMPKOHMS U HEKOTOPbIX APYrnX).

JocTuraemble skonornyeckve npevmyliectea. lNpMmeHeHne TeXHONOrMU HanpaBreHo
Ha KOMMNJIEKCHOE MCMONb30BaHWE NPUPOAHBIX PECYPCOB, YTO CNIOCOOCTBYET CHUKEHWIO Hera-
TVMBHOIO BO3AENCTBMA Ha OKPYXAIOLLYIO Cpefly, a Takke CoKpalLeHno 06bemoB 06pasoBaHus
OTXOLOB NPOW3BOACTBA.

JKoHOMUYeckne acnekTbl BHeapeHusi. OTHOCUTENBHO HEBLICOKOE COoAep)KaHue LieH-
HbIX KOMMOHEHTOB B Yrnsx n otxopax oboraweHus. NMpuMeHeHe AaHHOW TEXHONOMMK orpa-
HVYEHO HEOBXOAMMOCTLIO COBEPLUEHCTBOBAHUS M CO3AAHUSA HOBbLIX TEXHOMOTUYECKUX CXEM
oforalleHVs U U3BNEYEHNs LieHHbIX 3MIEMEHTOB, a Takke JOPOrOBU3HON NMPUMEHSEMBIX Me-
TogoB. Kpome Toro, cosgaHue LeHHbIX KOMMOHEHTOB M3 YINsi NPUBEAET K AONONHUTENBEHOMY
HeraTMBHOMY BO3LENCTBUIO Ha OKPYXaroLLyo cpeay.

MNepcnekTnBHas TexHonorua 18. Mukpobuonornyeckas pekynbTmBaums
HapylUEeHHbIX 3eMenb

YCrnoBusi U orpaHnYeHnst NpuMeHeHns. JJaHHas TEXHONOrMA MOXET NPUMEHSATLCS Mo-
Crne OKOHYaHWsi UCMOSb30BaHUS 3eMENb Al OCHOBHOW AEATENbHOCTU, CBSI3aHHOW ¢ A00bI-
Yer n/vnu oboraweHnem yrns.

Onucanme TexHonormu. JJaHHas TexXHonorms npegycmarpvBaeT o6paboTKy NoBEpXHO-
cT oteana GakTepuanbHbIM NpenapaTtoM C NMOCMefyoWmuM ee 3aceMBaHUeEM TPaBAHUCTON
pacTUTENbHOCTBIO, YTO MO3BONSAET YCKOPUTE opmmpoBaHmne nouskl. MoBbiweHve addekTa
OT peKynbTuBauMn (pocT (PUTOMAacChl U YUCMIEHHOCTU MUKPOMOpbl) BO3MOXHO 3a CYeET
HaHeCeHMWs! Ha NMOBEPXHOCTb MCTOYHUKOB OrPaHMYECKOro BELLeCTBa (ONUIIKOK UM HaBo3a), a
TakKe 3a CYEeT HaHeCeHUs Mo40POHOrO Crosi MOYBbI.

Hocturaemble skonornyeckre npevmyliectea. JJaHHasi TEXHONOMUsi NO3BOMSET YCKO-
pWTb MPOLECC BOCCTAHOBMEHUS MNOAOPOAMS U XO3SIMCTBEHHOW LIEHHOCTU 3eMeflb Npu COo-
KpaLleHuM 3aTpaT Ha NpoBeAeHVE PeKyNbTUBALMA. TEXHOMOrMS NO3BONSET 3aHOBO UCMONb-
30BaTb paHee U3bATble ANs A4OObIMM Yria y4acTK 3eMNnN ANS CENbCKOXO3SNCTBEHHbIX UM
WHbIX BULOB AEATENbHOCTW. [laHHas TEXHOMOrMs NpensaTCTBYET 3p03MK MOYBbLI NOCcne aTana
TEXHUYECKOW PEKYNBTUBALMM N CHDKAET MblNEHME.

JKoHOMUYECKUe acnekTbl BHegpeHus. MpyMeHeHne AaHHOW TEXHONOMMM OrpaHnYeHo
HeobXx0AMMOCTbLIO 3HaYMTENbHBLIX 3aTpaTt Ha npuobpeTeHue GakrTepuansHoro npenapara w
06paboTky MOBEPXHOCTM OTBana.

3aknounTenbHbIe MNONOXEHUA U pekomeHaaunu

Cnpaounuk HOT paspaboTtaH B cootBeTcTBUM € MO3TanHeiM rpadpmkoM cos3gaHns B
2015-2017 r. cNpaBOYHMKOB HaWMy4LLUX SOCTYMHBLIX TEXHOMNOMUN, YTBEPXAEHHBIM pacnops-
»*eHueM Mpasutensctea oT 31.10.2014 Ne 2178-p.

Ons paspabotkm cnpasouyHvka HAT 6bina cdopmupoBaHa TexHudeckas padouas
rpynna «Jobbiva n oboraweHuve yrnay (TP 37), coctaB KOTOpOW yTBEPXAEH Npukasom Poc-
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cTaHaapTa oT 29.06.2016 Ne 811 «O cosgaHum TexHuueckon pabouen rpynnbl «[Jobbiba u
oboralyeHne yrns».

OkoHuaTenbHbI coctas TPIM 37 «[loGbiua 1 oboraieHme yrns» bbin yTBepxaeH npo-
TOKONIOM COBELLAHWUA NoA NpeaceaaTenscTBoM 3amecTutens MUHMCTpa NPOMBILLNIEHHOCTH U
Toproenu Poccuiickon ®egepaumm B.C. Ocsmakosa oT 18 mas 2017 roga Ne 24-OB/12.

Ne

a/n damunng, nms, oTYECTBO OpraHusauua

1 |batyruHa JioGosb HukonaesHa MuHaHepro Poccum

2 |Bensik Banepwii lleoHnaosny PoctexHaasop, YnpasneHve no Hag3o-
pY B YroflbHOW NMPOMBILLNIEHHOCTH

3 |bparvH Eerennii Bnagummnposuy 000 «YTMK-XonamHr»

4 Bapraros AnekcaHap 3apanposi MKOH PAH

5 [pvropbes AnekcaHap Bnagummposuy  |apo «UMEM»

6 [puHues Butanuin Bnagummnposuny OBY «Kemeposckuin LICM»

7 |OBuHAHWHa Onbra BukToposHa IAO «HUU ATmocdepar

8 |Hosranno Makcum Banepeesmy IAO «CYIK»

9 birat Muxaun Muxaiinosmy ®BIY «P3A MuHaHepro Poccun»
10 [EpemuH Bacvnuin AnekcaHaposuy OBY «Kemeposckuii LICM»

11 PKapukos Uropb Pegoposuy MKOH PAH

12 WixwHenun OTapum Meoprnesmy HHL| I - U, uM. CKOUMHCKOrO
13 [Kazakos Anekceit Cepreesmy DEIY «BUMC»

14 [Kanny+os [lasng PagnoHosny MKOH PAH

15 [Koanoe Bagum AHatonbeBny I MaBHbIN TEXHOMOr

16 [Kores Anekceit Buktoposu OIBY «POA» MuHaHepro Poccum
17 KoctpomutuH AHpen Butansesud AO XK «COC-Yronb»

18 [KywHup KoHcTaHTuH AkoBnesudy 000 «CIK»

19 [NaepuHeHko AHaTonuin AdoHackesny  rKOH PAH

20 [NeGenes AnekcaHap lNeTposuy MuHnpomTopr Poccim
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Ne
n/n

dbamunusa, nma, oTyecTBo

OpraHusaums

21

INnTBMHOB AnekcaHap PomaHoBuy

MoCKOBCKOE NPenCTaBUTENLCTBO
Mpynnel komnaHuii (000 "BocTIKO',

22

INobaHoea AnHa MapcosHa

OAO «YronbHas koMmnaHus « CeBepHbIn
Kyabaccy

23

Makapos AnekcaHap AnekcaHapoBuy

BAO OKAT

24

Makapos Anekcanap NeaHoBuy

000 «EBpasXongunHr»

25

MakeeHko NaBen Anekceesuny

000 «YITMK-XonguHr»

26

ManuHHukosa Onbra HukonaesHa

MMNKOH PAH

27

MapTbIHYLWKWUH EBrenni Anekcanaposuy

000 «AszoT ManHuHr Cepauc»

28

MewankmHa TaTtbsHa MBaHoBHa

dBrY «BUMC»

29

Muxansuesny Bnagumup Bukroposuy

000 «XK KOH3C»

30

Mypatos EBreHnin Bnagmncnasosuy

MWHNCTEPCTBO MPOMBILLINEHHOCTU 1
Toproenu Poceumiickon deneparivm

31

Hosak Bagum Uropesny

000 «KopananHa UHxUHUPUHM»

32

Onanacerko Ceprent Hukonaesny

000 «KAPAKAH MHBECT»

33

Maenos Muxaun AnekcaHapoBuy

drBY «P3A» MuHaHepro Poccumn

34

Mepdunses EsreHni EereHbesny

000 «NHIKA-KOHCANTUHM»

35

Metpos UBaH Bacunbesny

HIN «TexHonornyeckas nnardgopma
TBEPAbIX NONE3HbIX UCKONAEMbIX »

36

Pynakos EereHun Hukonaesmy

IAHO «MMNEM»

37

Camapues Muxaun Mpuropbesuny

000 «XK «KOH3C»

38

Ckok Uropb AnekcaHapoBuu

IAHO «UTNMEM»

39

CmupHoB Muxann MsaHoBr4

HHL| T - U3 um. CkoumHckoro

40

Cobonb Omutpuin Buktoposiny

(OO0 «YIMK-XonaunHr»

41

CtenyeHko TaTtbsiHa AnekcaHapoBHa

(OAQO «Kysbaccpaspesyronb»

42

ITBepaoB AHapen AnekcaHaposud

OO0 «IEEC»

43

ITowes AMnTpur AHaTonbeBnY

dryn «BHAN CMT»
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a/n damunua, nma, oT4eCTBO OpraHuzayus

44 [TpetbsikoBa MapuHa ButanseeHa MuHaHepro Poccum

45 [TpoweHkos MeaH Oneroesu4 MWHNCTEPCTBO NPOMBILLNIEHHOCTA U
roproenu Poccurickon Penepaiimm
46 |YmaxaHoe Maromepa-Canam UnbsacoBuy OIBY «P3A» MuHaHepro Poccun

47 M7k Visan Viearosud HHL| I - U um. CKOYMHCKOrO

48 [bepaw AHaTonun Bnagummposuy WMNKOH PAH

49 XaputoHoB AnekcaHap AnekceeBud PocTtexHansop, YnpasneHue no Hag3o-
V B VIOMIbHOW NPOMBILLNEHHOCTU

50 [XopopoBuy KoHCTaHTUH KOHCTaHTUHO-

BUY
51 MepHbiweBa EneHa HukonaesHa

MuHnpupoabl

000 «KopanarHa UHXKUHUPUHM

52 [llabnosckuin Buktop 3eHycoBuy 000 «YK Meuen-MaiiHuHr»

53 [Watunoe Amutpmn AnekcaHapoBuY < HOxHbIi Kyabace»

My6nnyHoe obeyxaerne cnpasodHvka HOT npoxoauno ¢ 01 cenTabps 2017 roga no
01 okTsbpsa 2017 roga.

OkcnepTm3a npoekTa crnpasoyHuka HAT Gbina npoeeaeHa NpodunbHBIM TEXHUYECKUM
KOMUTETOM no cTtaHgapTusaumm TK 113 «Hannydwme AoCTynHbIE TEXHONOMNY.

B uensx cbopa uHbopMaumm 0 NpUMEHsIEMbIX Ha NMPEANPUATUSAX YroNbHOW OTpacnu
TEXHOMNOMMYECKMX MpoLeccax, 00opyaOBaHNM, UCTOUHUKAX 3arpsisHEHUST OKpyXKarollen cpe-
[bl, TEXHOMNOMMYECKNX, TEXHUHYECKNX N OpraHN3aLMOHHbIX MEPOMNPUSATUSIX, HanpaBneHHbIX Ha
CHWXKEHWE HeraTMBHOrO BO3AENCTBMA Ha OKPYKAaLLy cpedy, NOBbIWEHNe 3Heproaddek-
TUBHOCTN 1 pecypcocbepexeHus, Obina NoAroToBNEHa U HanpaeneHa B afpec BCEX KPYMHbIX
XOMAWHIOB, OCYLLECTBMSALWMX AeATENbHOCTb B cdhepe ropHogobbisaroLLelt NpoMbILLIIEHHO-
CTV W nonagaroLmx nog obnacTte pacnpocTpaHeHus gaHHoro cnpasoyHvka HAT, yHudbuum-
poBaHHas aHketa. Bcero Obino nonyyeHo 54 3anONHEHHbIX AHKETbl OT MNPEANPUATUAL.
Mo pesynbTatam aHKETUPOBAHUS OXBaY€Hbl MNPeAnpUSTUS  CYMMapHOW  MOLLHOCTBHO
200 mnH T yrns no gobkeide 1 77 MAH T No oboratleHuio.

B kauecTBe OCHOBbI AN POPMMPOBEHMA aHkeT ucrnonbaosancs MHCT 23—2014 (yTs.
npukasom PoccranaapTa ot 30.12.2014 Ne 9-MHCT) 2. Ceenenus, nonyyeHHble B pe3yrb-
TaTe aHKeTUpPOBaHMs, ObinNn NCMOoNb30BaHb! NPY pa3paboTke HacTosALWero cnpasoyHvka HAOT.
Paspenbl HAacTosILEero cnpaBoyHuka GbiNMM COCTaBMEHbI B COOTBETCTBUM CO CreAyHoLLMMN
LLOKYMEHTaMu:

-TOCT P 56828.1—2015 [86];

P rOCT 56828.13—2016, BBEAeHHbIN B3ameH MMHCT 23—2014 6bin yTBEpXAEH
25 okTs6ps 2016 ropa, T.€. yKe Ha 3Tane nonyveHns n obpaboTkn aHKeT OT NPEANPUATUNA.
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-OCT P 56828.8—2015 [87];

-FOCT P 56828.11—2015 [88];

-FOCT P 56828.13—2016 [2];

-TOCT P 56828.14—2016 [1];

-FOCT P 56828.15—2016 [3].

Cnpasoynuk HOT noarotoBrneH Takke C y4eTOM MatepuarioB MeXoTpacrneBoro («ro-
pusoHTaneHoro») UTC 16—2016 «MopHopobbiBarolwan npombiwneHHocTs. Obwme npouec-
Cbl U METOAbI», KOTOPbIA Bbin paspabotaH n yteepxaeH B 2016 r. [82], cnpaBouHuka EBpo-
nenckoro cotosa no HAT B cdepe obpalleHns ¢ oTxogammn U NyCTbIMU NOPOAAMU FTOPHOAO-
ObiBarowern npombiuneHHocTn (Management of Tailings and Waste-Rock in Mining Activities
[89]) n npoekTa cnpaBo4dHuka EBponeiickoro cotosa no HAT B cepe obpawenns ¢ oTxoaa-
MK ropHogobkiBatoLLmx npomasoacTe (Management of Waste from the Extractive Industries).

PekomeHayeTcst NpogorrkaTh AgansHenLlyto paboTy B criefyrowmx HanpaeneHusx:

- 060p N YTOUYHEeHWe AaHHbIX O KanuTalnbHbIX U 3KCNnyaTtauuoHHbIX 3atpartax, cBAasaH-
HbIX ¢ ocBoeHueM HOT 1 nepcnekTnBHbLIX TEXHOMOMNN,

- c6op AaHHbBIX O TEXHUYECKUX U SKOHOMUYECKMX NapamMeTpax TEXHOSIOMN, CBA3aHHbIX
¢ obecrneyeHneM oxpaHbl Tpyaa Ha NPeAnpPUSTAAX YroNbHOW NPOMbILLIIEHHOCTU.
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MpunoxeHune A
(cnpaBo4Hoe)

Koabl OKB3[ u OKIMA, cooTBeTCTBYIOWME 06NacTU NPUMEHeHUs
HacTosuwero cnpaBouyHuka HAOAT

Tabnuya A.1 — Kogbl OKB3 v OKIA, cootBeTcTBYOWME 06NacTn NPUMEHEHUS

HacToduwero cnpasovHuka HOT

Koa v HanmeHoBaHue npoaykuyum no OKINA 2

Koa OKB3[ 2 n HanmeHoBaHue
BUAA AE€ATENbHOCTH

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 KoKcytoLmincs

05.10.10.121 Yronb kokcyowmiica mapkm MNKO —
rasoBbIV XXVUPHbBIA OTOLLEHHBIN

05.10.10.122 Yronb kokcytommncs mapkm MK —
ras3oBbIN XKMPHbLINA

05.10.10.123 Yronb KOKCYHLMIACA Mapkm XK —
XMPHBIRA

05.10.10.124 Yronb kokcyoLmica mapkm KK —
KOKCOBbIV XXMPHbIN

05.10.10.125 Yronb kokcyrowmmes mapkm K —
KOKCOBbIA

05.10.10.126 Yronk kokcytowmincs mapkm KO —
KOKCOBbIA OTOLLEHHbI

05.10.10.127 Yronb kokcyrowminica mapkm KC —
KOKCOBbI cnabocnekarommncs

05.10.10.128 Yronb kokcyrowmiica mapkm OC —
OTOLLEHHBIN ChekaroLwmiics

05.10.10.130 Yronb, 3a UCKMOYEHNEM aHTpaLn-
Ta, Yrns KokcytoLerocs u yrnsi 6yporo
05.10.10.131 Yrone mapku [ — AnUHHONNaMeH-
HbIA

05.10.10.132 Yrone mapkm A — gnvHHonna-
MEHHBI rasoBbIi

05.10.10.133 Yrone mapku [ — rasosbIn
05.10.10.134 Yronb mapku KCH — kokcoBbIv
crnabocnekaroLLMNCs HU3KOMETamMopdU3oBaHHbIA
05.10.10.135 Yrone mapkm TC — ToLmn cneka-
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05 Oobbiva yrna

OTa rpynnupoBska BKIOYaeT:

- pobbIvy TBEPAOrO MUHEPANBHOMO TOM-
nvBa NoA3eMHbIM UMW OTKPbITLIM CMO-
cobom n Bugbl paboT (Hanpumep, rpa-
HYfMPOBaHWE, OYNCTKY, MPECCOBKY W
npo4ne onepauum, Heobxoaumele ans
nepeBo3kn 40OLIBAEMOrO Chipbs U T. A.)
ANA NONyYeHWUs NPoAYKUMKW, NPUTOAHON
ansa cobita

05.1 fobbi4a n oborawenne yrns n aH-
Tpauuta

05.10 Jobbiua v oboraileHre yrnsa u aH-
Tpauuta

OTa rpynnupoBka BKIoYaerT:

- 8o6bivy yrns: fo6bivy NoA3EMHBIM UK
OTKPbLITEIM CMOCOOOM;

- oboralleHue, knaccugmkaLmio, rpoxo-
YeHre, N3MEeNbYEHME, NPecCcoBaHne

W T. 4. YIS ANs yiyylweHns ero kade-
cTBa, obneryeHnst NepeBo3KM NN xpa-
HeHus

OTa rpynnupoBka Takke BKNHYaeT:

- M3BINEYEHME KAMEHHOrO Yrns us oTea-
rnos

05.10.1 Jobki4a yrns u aHTpauyura
05.10.11 Jobblua aHTpauuTa OTKpbITbIM
crnocobom

05.10.12 Jobbiua KokcytoLerocs yrna
OTKPbITbIM CNOCO60OM

05.10.13 Jobbiua yrna, 3a UCKIIoYeHN-
€M aHTpauuTa, Yrns KOKCYHLEeroca n
yrns 6yporo, oTKpbITbIM crocobom




UTC 37-2017

lNpodomxeHue mabnuusi A.1

Koa v HanmeHoBaHmne npoaykumm no OKIMA 2

Koa OKB3[ 2 n HanmeHoBaHue
BUAA AEATENBHOCTU

FOLLINIACS

05.10.10.136 Yronb mapkm CC — cnabocnekaro-
wmics

05.10.10.137 Yronb mapku T — ToLmin
05.10.10.140 Yronb 1 aHTpaumT oboralleHHble
05.10.10.141 AHTpauuT oboraLleHHbIA
05.10.10.142 Yronb kokcytoLmncs oboraLlgHHbIA
05.10.10.143 Yronb oboralleHHbIN, 3a UCKMoYe-
HMEeM aHTpaumTa, Yris KOKCytoLerocs n yrns 6y-
poro (nurHuta)

05.2 Yronb 6ypbin (NMArHAT)

05.20 Yronb OypbiA (MUrHAT)

05.20.1 Yronb OypbIf (JIMFHAT)

05.20.10 Yronb GypbliA (NUrHAT)

05.20.10.110 Yronbe 6ypbii pagoBon (NMUrHAT)
05.20.10.120 Yronb 6ypein oboraweHHsIn (nur-
HUT)

05.20.10.130 KoHueHTpaT Byporo yrns (nurHuta)

09 Ycnyru B 06nactv gobblum NonesHbIx Mckona-
eMbIX (33 UCKINIOYEHNEM HEKOTOPbLIX BULOB Aes-
TenbHOCTN)

09.9 Ycnyru B ropHog06bIBatoWEM NMPON3BOACTBE
npouve

09.90 Ycnyru B ropHoA06bIBarOLLEM NPOU3BOS-
CTBE npouve

09.90.1 Ycnyru B ropHoA06bIBaOLIEM MPON3BOA-

05.10.14 Jobbiva aHTpaumTa noasem-
HbIM criocoBom

05.10.15 [JoBbl4a kokcytoLerocs yrns
noasemMHbIM crnocobom

05.10.16 Jobblya yrns, 3a UCKMYEHN-
eM aHTpauuTa, Yrisi KOKCYHOLLErocs u
yrns 6yporo, nog3eMHbIM cnocoGom
05.10.2 OboravyeHwe yrns

05.10.21 OboraLueHve aHTpauuTa
05.10.22 Ob6oralleHre KOKCyHoLLerocs
yrns

05.10.23 OboraLleHwve yrns, KpOMe aH-
TpauuTa, yrisi KOKCytoLerocs u yrnsi by-
poro

05.2 [lobbiva n oboraiyeHue Gyporo yr-
ns (nurauTa)

05.20 dobbiua v oboraweHve 6yporo
yrna (nurHuTa)

OTa rpynnupoBka BKIoYaeT:

- BoBbIvy Byporo yrns (nurHuTta) nog-
3€MHbBIM UM OTKPbITLIM CocoboMm,
BKNtoYas AoObldy NyTEM MnaeneHus;

- NPOMBbIBKY, NPOCYLLKY, fpobneHue,
npeccosky 6yporo yrns (nurHuta) ans
yny4LleHWs KadecTsa, obnerdenums ne-
PEBO3KU UMW XpaHEHUS

05.20.1 Jobbi4a Gyporo yrns (nrHuta)
05.20.11 Job6biua 6yporo yrns (nirnra)
OTKpPbITLIM cnocobom

05.20.12 fo6bi4a Byporo yrns (nurHura)
noa3emMHbIM cnocobom

05.20.2 O6oraweHune 6yporo yrns (nur-
HuTa)

09.90 MNpegocraBneHune ycnyr B Apyrmx
obnactsx fo6bluM NoneaHbIX uckonae-
MbIX (3@ UCKIKOYEHWEM HEKOTOPbIX BU-
OOB AEeATEeNbHOCTH)

OTa rpynnupoBska BKMHo4aeT:

- NPefoCTaBNeHE BCNOMOraTernbHbIX
YCNyr 3a BO3HarpaxaeHne unm Ha goro-
BOPHOW OCHOBE A5t ropHOA00bIBaOLLMX
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UTC 37-2017

Koa v HanmeHoBaHue npoaykyum no OKMA 2

Kop OKB3[ 2 1 HanmeHoBaHue
BMAA AEATENBLHOCTU

CTBE npoyne

OTa rpynnupoBka BKIMoYaeT:

- TEXHWNYECKME YCIYyr 3a BO3HarpaxAeHne nnm Ha
KOHTPaKTHOW OCHOBE, HEOBXOAUMbBIE ANS FOPHO-
Jo6biBaroLLero NponsBoACcTBa, knaccuduymnpye-
moro B pasgenax 05, 07 n 08, Takne kak oTkadka
waxt

09.90.11 Ycnyru B ropHogo6bIBakoLLEM NPOU3-
BOACTBE rnpoyune

09.90.19 Yenyru B ropHogobbeiBaroLLEM NPon3-
BOACTBE, HE BKMIOYEHHbIE B APYIVE rPyMnnpOBKn
Buabl npoaykumm 09.90.11.110 (yenyrn no otkau-
ke waxt), 09.90.11.120 (ycnyr No CTPYKTYpHO-
NMoNCcKOBOMY BypeHUto, CBA3aHHbIE C FOPHbBIM
npombicnom), 09.90.11.130 (ycnyru reonoropas-
BEAOYHbIE, CBSI3@HHbIE FOPHLIM MPOMBICIIOM)

He BXoAAT B 061acTb NPMMEHEHUst HacTosALLero
cnpasoyHuka HOT

npeanpuatuia, cm. 05, 07 1 08;

- YCNyrv No ApeHaxy 1 OTKaunBaHuo
BOJbI HACOCaMu 3a BO3HarpaxneHne
WNn Ha JOrOBOPHO OCHOBE;

Buabl 4esTensHOCTM «yCnyri no pas-
BelkKe, HanpuMmep TPaauLMOHHbIE METO-
Lbl pasBefKku, Takme kak BasTue obpas-
LIOB rpyHTa W NpoBeeHNe reonornye-
CKUX U3bICKaHWI Ha Npegnonaraembix
yyacTtkax BypeHus» n «npobHoe Bype-
HUE CKBaXKVMH N NMOMCKOBO-pa3BeAoyHoe
BypeHue» He BXoasT B obnacTtb npume-
HeHWA HacTosAwero cripasoyvHuka HAT
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MepeyeHb MapKepHbIX BELWECTB

MpunoxeHune b
(obsasaTenbHoe)

Tabnuua b.1 — NepeyeHb MapkepHbIX BELLECTB

Bospencraue

| MapkepHble BelecTBa/nokasarenu

[obbiMa yrns nog3emMHbiM cnocobom

Bei6pochl 3arpssHsaoLmx
BELLEeCTB B atMocdepy

Mbinb HeopraHmn4yeckasa

C6pocbl CTOYHbIX BOA,

BaeellueHHbIe Beulecrea

HedTb 1 HedTenpoayKThI

Xeneso

KucnotHoctb Bogb! (pH)

BbiGpochl 3arpasHsaoLLmx
BELECTB B atMocdepy

Mbinb HeopraHnyeckas

C6pocbl CTOUHbIX BOA,

BaBelueHHbIe BewecTBa

Jobblva yrnsa oTKpbITbIM CNOco6oM

HedTb 1 HedTenpoaykThl

XKeneso

KucnotHocTts Boas! (pH)

O6orawenuve yrns

BbIGpochl 3arpasHALLNX
BeLLecTB B atMocdepy

Mbink HeopraHnyeckas

CBpocel CTOYHBIX BOL,

B3BelueHHbIe BelecTBa

HedTb 1 HedTENPOAYKTBI

Xeneso

KucnoTtHocTe Bogbl (pH)
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MpunoxeHue B
(o6as3aTenbHoOe)

MepeyeHb TEXHONMOrMUYECKUX nokasaresnen

Tabnunuya B.1 — TexHonormyeckme nokasarenu BbiBpOCOB MapKePHbIX BELLIECTB

Bua peatenbHoCcTH MapkepHoe BeLLecTBo TexHorormIeckui nokasa-
A A pep t Tens, r/t"

obblya yrng noa3emMHbIM Cro-
A y A Mbinb HeopraHuyeckas <85,0
cobom

o6blya yrns OTKPbITbIM CMO-
A y P Mbinb HeopraHudeckas <598,0
cobom
Oboravenne yrns Mbinb HeopraHuyeckas <23,3
O6orateHne yrns Mbinb HeopraHuyeckas <1440

"TexHonornyecknih nokasatens Ans A06bIMM ykasaH Ha TOHHy A0BbIToro yrns, ana obora-
LLEHWS — Ha TOHHY 0BOoraLLeHHOro yris
2[Ins NpeANPUSTUIA, OCYLLIECTBASIIOLLMX TEPMUYECKYIO CYLLKY YISt

Tabnuua B.2— TexHonornmyeckse nokasatenM CcOpOCOB  MapKepHbIX — BELLECTB
(nokasatenen)
B AESTENbHOCTI MapkepHoe BeLLecTBO (nokasa- TeXHOJ'IOFW-IeCKVIIfI) nokasa-
Tenb) Tenb, /T
KMCNOTHOCTL BOAbI 5,5-9 pH
Jobbi4a yrna noA3eMHbIM CNo- | B3BELLEHHbIE BELLECTBA <98,0
cobom Xeneso <23
HedTb U HedpTenpoayKThI <0,7
KMCNOTHOCTb BOAbI 5,5-9 pH
[obkiva yrns oTKpbITEIM CNO- | B3BELLUEHHbIE BELLECTBa <286,6
cobom Keneso <257
HedTb N HEPTENPOAYKTHI <0,7
TTexHoNorMYeckWiA NokasaTtenb ykasaH Ha TOHHY [0BbITOro yrns
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MpunoxeHue I
(o6s3aTenbHOeE)

Mepevyenb HAOT

Ne HOT HanmeHoBaHne HOT

HAOT 1 BHeapeHue cuctem akonornyeckoro MmeHeaxmeHta (COM)

HOT 2 Mpon3BOACTBEHHbIA KOHTPOME U 3KONMOrMYECKUI MOHUTOPUHT

HOT 3 MbinenogaeneHne B O4UCTHOM 3aboe

HAOT 4 MbinenofaeneHne 1 CHUWXeHWe obpa3oBaHWs Mblv Npu BypoB3pPbLIBHLIX pa-
OoTax

HOT 5 OpoLueHne NbinAwmx NoBepPXHOCTEN

HOT 6 MpuMeHeHWe NbineynasnnBaroLLmMX yCTaHOBOK

HOT 7 YnpaBneHve cogepxaHnemM MeTaHa B ropHbIX BbipaboTkax

HOT 8 [MpoTMBOAENCTBME CaMOBO3rOPaHMWIO Yris, CKIOHHOMO K OKUCMNEHMIO

HOT 9 MpoTrBOAENCTBNE CMEP3aHMIO YA

HAOT 10 dopmmpoBaHme noxapobe3onacHbIX 0TBanoB

HAT 11 LLIaxTHBIVM BOAOOTIMB 1 BO4OOTBO/,

HAOT 12 KapbepHbIn BOAOOTNINB U BOJOOTBOA

HAT 13 BHegpeHue cnctem 060opoTHOro n 6eCcCToNHOro BogocHabxeHus

HAOT 14 PereHepaumsi MarHeTUTOBOM CyCMNEH3UN

HOT 15 basoBasi o4nCTKa CTOYHBIX BOA

HOT 16 O6e33apaxnBaHne CTOYHbIX BOA,

HOT 17 OuncTka NMBHEBLIX U NPON3BOACTBEHHbBIX BOA,

HOT 18 IDUNKO-XUMNYECKAA OYMUCTKA CTOYHBIX BOJ

HAOT 19 Mcnonb3oBaHne 0TX040B A06LIBAIOLLEro U CBA3AHHOIO C HAM NepepabarTsl-
BarOLLIEro NpPOou3BOACTBA ANSA 3aKnafku BbipaboTaHHOro NpocTpaHcTBa npw
inobbiye yrns

HOT 20  |O6yCTpONCTBO XBOCTOXPAHUNNLL,

HOT 21 ITexHu4eckan pekynbTMBauusa HapyLUeHHbIX 3eMenb

HAOT 22 Buonorvyeckasn pekynbTMBaums HapyLLEHHbIX 3eMeNb

HOT 23 MpumeHeHne cpeacTB U METOA0B 3BYKO- U BUOpO3aWuThI
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MpunoxexHune O
(obsas3aTenbHoOe)

OHeproacheKTMBHOCTL

MepcnekTBbI CHUXKEHUsS1 IHEPrOEMKOCTH B CBA3N ¢ BHeapeHuem HAT

B 2007 r. OenaptameHT sHepreTukn CLUA onybnvkosan paboty Mining Industry Ener-
gy Bandwidth Study [85], nocBALLEHHYHO OLIEHKE BO3MOXHOCTEN CHWKEHUSI aHepronoTpebne-
HUS B ropHogobbiBatoLer otpacnu. CornacHo aTton nybnvkaumm yaenbHoe 3HepronoTpeb-
neHve (Ha efuHWLY MacChl TOBapHOro Yris) B YrofbHOM MPOMBILLNEHHOCTU (B LEMOM Mo
CLUA, C y4eToM kak NOA3eMHON, TaK U OTKPLITON f00bIMM N oboralleHns) BO3MOXHO CHU3UTL
Ha 21 % 3a cyeT BHegpeHuns HAOT. bonee Toro, 3a CYET BHEAPEHUA NEPCTNEKTUBHBIX TEXHOSO-
i (koTopble TpebytoT npoeeaeHns HWOKP no maccoBoro BHeapeHws) yaenbHOe 3nekTpo-
noTpebneHne MOXHO CHU3UTL Ha 48 % MO OTHOLUEHWUIO K TeKyLleMy ypoBHIO. Hakoneu, Teo-
PETUHECKUA Mpeaen CHWXKEHWUS yAEnbHOro sHepronoTpebneHns (ecnu MCKMouYUTb noTepu
3HEPrMn BO BCEX TEXHOMOTMUYECKUX NPOLIECCaX) HUXKE TEKYLLLEro ypoBHA Ha 65 %.

[JaHHas oueHka B OnNpeAeneHHON CTeneHn apaeKkBaTHa POCCUMMCKMM YCIOBUSAM, MO-
CKOMbKY TEKYLUME YPOBHW YAENBbHOTO SHEPronoTpebneHus Ha POCCUMICKUX MPeanpusaTUsX
CPaBHMMbI CO 3HAYEHWsSIMU, MPeAcTaBneHHbIMKM B nybnukauum [lenaprameHTa SHEpreTukn
CLUA Energy and Environmental Profile of the U.S. Mining Industry.

[ns pocCUMNCKMX YronbHbIX Paspe3oB yaenbHoe aHepronoTpebnenHve (C y4eToMm no-
TpeGneHns 3nekTposHeprum) coctaenseT 1,0-5,8 kry. T./r yrns 2¥. 3Hauenna ans amepu-
KaHCKMX YrofibHbIX paspesoB coctaensaoT 2,2-3,1 kry. T./T yrnsa (4aHHble No pasnuyHbIM
yronbHbI BaccerHam).

[na poCCUCKMX YrombHbIX LWAaxT yAernsHOe aHepronoTpebneHune (¢ yd4etom notpeb-
NeHWs AnekTposHeprim) coctasnsaet 1,9-255 kry. T./T yrna ). 3nHaueHns ans yyacTtka ame-
PUKaHCKOW YronbHOWM LaxThl, pa3pabaTbiBaemMmoro MeToAoM LienmkoB u 3aboes, cocTaensieT
12,9 kry. T./T yrns.

Haunyuwme poOCTYNHbIE TEXHONMOrUMW, HamnpaelieéHHbleé Ha NOBbIWEeHWe 3Hep-
roachpekTMBHOCTH, ONTUMU3ALIUIO U COKpallleHne pecypconoTpedneHns

OHeproapheKTUBHOCTL B YroSibHOWM NMPOMBILLIIEHHOCTM oBecneynBaeTca NpUMEHEHU-
eM TexHomnorum pecypcocbepexxeHnss u sHeprocbepexeHns, nogpobHO PaccMOTPEHHbIX B
pasgene 5 «Havnyuywne aoCTynHbIe TEXHOMOTUMY.

Tabnvua 4.1 - HOT, HanpaeneHHble Ha MNOBbILLEHWE 3HEpProaddeKTUBHOCTH, OMNTU-
MU3aLIMI0 U COKpaLLeHNe pecypconoTpebneHms

HaumenoBanne HOT Homep HOT
BHepapeHne cnctem 3Konorm4yeckoro MeHeKMeHTa
HAOT 1
(COM)
MpoTnBOAECTBUE CAMOBO3rOPaHNIO YIS, CKITOHHOIO K HOT 8
OKUCIEHUID

2 Mo paHHbIM 18 aHKer.
%) Mo paHHbIM 14 aHKer.
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HaumeHoBaHue HAT Homep HAOT
[MpoTBOAENCTBNE CMEP3aHUIo yrns HOT 9
LLlaxTHbIN BOAOOTNB 1 BOROOTBOA HAT 11
KapbepHbIn BOLOOTNMB Y BOAOOTBOL, HAOT 12
BHenpeHuve cuctem 060pOTHOrO 1 BGeCCTOHMHOrO BOAO-

HAT 13
cHabxeHnst
PereHepauunsi MarHeTUTOBOW CyCneH3um HAT 14
Mcnonb3oBaHmne oTxo40B A00bIBAOLLErNO N CBA3EHHOMO
C HMM nepepabaTbiBatoLLEero Npon3BoLCTBa 4NA 3a- HAT 19
Knagku BelpaboTaHHOro NpocTpaHcTea Npu fobbide yr-
ns
OByCTPONCTBO XBOCTOXPAHUNNLL, HAT 20
TexHn4eckasn pexynbTMBaLMSA HAPYLLEHHbIX 3eMefb HAT 21
Buonornyeckasa pekynbTuBaumsa HapyLLEeHHbIX 3eMens HAOT 22

OKOHOMMYECKUE acneKTbl, HanpaBrieHHbIe Ha NOBbIWeHUe IHeProadpeKTuBHO-
CTU, ONTUMMU3ALMUIO U COKpaLleHue pecypconoTpebneHuns

HeonTumaneHoe yHKLMOHMPOBaHME SHEPrOCUCTEM MPEAMNPUSTUA MOXET MPUBECTMU K
POCTY 3aTpar Ha 3NEKTPOIHEPTMIO N 3HEPTETUHECKNE PECYPChI.

OcHoBHOWM BKNaj B MOBbILLEHNE SHEProaddEKTUBHOCTM U pecypcocOepexeHms BHO-
CUT BHEJpEHNE CUCTEM 3HEPreTUYECKOrO MEHEAXKMEHTa

MNepcneKTUBHbIE TEXHOSIOMMU, HanpaBrieHHbIe Ha NOBbIWeHUe 3Heproadgipex-
TUBHOCTU, ONTUMMU3ALMIO U COKpalleHne pecypconoTpebneHus:

OpoLueHne v NeinenoaasneHne NeHow,

YnaenueaHve 1 yTUNM3aums LWaxTHOro MeTaHa;

lvaponoces v rMapoMynbYMpPOBaHME,;

Cyxve meTtogbl oboraweHms yrns;

CenekTtnBHas paspaboTka, CKNagmpoBaHUe 1 yknajaka B 0TBasl BCKPbILWHBIX MO-
poa;

Wcnonb3oBaHne oTxonoB A00blMM 1 oboraweHnst ons nNpousBOACTBa CTPOU-
TenbHbIX MaTEPNarnos,;

Wcnonb3oBaHne otxonoB Ao0bium 1 oboralenms yrns Ans NponsBofAcTBa ry-
MWHOBBLIX y,00pEHWA 1 NpenapaTos;

MepepaboTka yronbHbIX LLNaMoB;

M3BneyeHme LieHHbIX KOMMOHEHTOB W3 YISt U 0TX0L0B 000oralleHus;
MukpoBuonoriuyeckas pekynbTMBaLms HapyLUEHHbIX 3eMErb.
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MpunoxeHue E

(cnpaBouHoOe)

TexHonoruueckoe o6opyaoBaHue

Tabnuuya E.1 — OcHoBHoe o6opyaoBaHue ans Aobbiuv n oborawlenns yrns

HavmeHoBaHWe oGopyaoBaHus

HasHaueHve o6GopyaoBaHws

[oBblya yrnsa nof3emMHbIM cnocobom

BblemoyHas mawmHa

[JoBkIva yrna M3 NoAroTOBMNEHHON nassbl

KombanH npoxogyeckui

MpoBeaeHWe 1 KperneHne ropHbIX BbipaboTok

KoHBeliep neHTOYHbIN

TpaHCNopTUPOBKA rOPHOW MacChl KOHBEEPHBIM TpaHc-
MoOpPTOM

KoHBeliep ckpebKoBbIN NaBHbIN

TpaHCNOpTMPOBKA FOPHON MaCChl KOHBEAEPHBIM TPaHC-
nopToM

Kpenb

KpenneHue nopog kpoenu

BypoBas ycraHoska

BypeHue B3pbIBHbIX CKBaXKUH

HacocHag yctaHoBka

OcyLuka cKkBaxuH

BeHTunsumonHoe obopynoBaHue:
- BEHTUNSTOPbI (AyThbeBbIE, OCe-
Bble, pagmarnsHble LeHTpobex-
Hble);

- TypBoBO3aYyX0OAYBKU

Mopaya, Bblgada Bo3gyxa U3 LWaxTbl

KomnpeccopHoe o6opynosaHme

OB6ecneyeHune nHeBMaTH4eckoro npveoga obopyaosa-
HUS

[HerasaynoHHan ycTtaHoBKa

KaI'ITI/IpOBaHVIe MeTaHa 13 yronbHoro njiacra nnm n3
BbIpab0TaHHOrO NPOCTPaHCTBa (C MOCNEAYIOLLMM CXKMN-
raHvem)

YcTaHoBKa rnaBHOro BOAOOTIMBA

OTkauka Boabl U3 BblpaboTOK HA NOBEPXHOCTb

Kabeneyknagunk

I'Ipoxna,uka cunosoro kabens

Nebepka

MepeMeLleHme ropHO-LLAXTHOro 0GOoPYAOBaHS

Morpy3soyHasa mawumHa

Morpyska ropHon Maccel

Meperpyxarens

Meperpy3aka ropHoM Maccbl C 0OAHOro TpaHcNopTa Ha
Apyron

Bynbaosep

Morpy3oyHble paGoTbl

CkpenepHas ycTaHoBKa

Morpy3o4Hble paboTbl

LLlaxTHBINM NOABEMHMK

Moabem ropHo MOPoAbI U3 LWAXTLI HA NOBEPXHOCTL
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lpodomkeHue mabnuyp! E. 1

HavnmeHoBaHne obopyaoBaHus

HasHaueHune obopyaosaHus

[py3onoabemHoe obopyaosaHue:
- KpaH (KO3r10BO, MOCTOBOM,
KpaH-6anka);

- nebepka; MoABbEMHO-TPAHCMOPTHBIE U MOHTaXHbIE paboTbl
- nndr;
- Tan.;
- Tenbdep
TpaHcnopTUpoBKa ropHOW NOpoAb! B NMOA3EMHbIX rop-
3nekTposo3 p pPTVP! p poA i P
HbIX BblpaboTkax
TpaHcnopTUpoBKa ropHOWM Nopo/ibl B NOA3EMHbIX rop-
BaroHeTka P PTVp P P P

HbIX BblpaboTkax

BaroH camoxopHblit

TpaHcnopTUpoBKa ropHOM NOPOAbI B MOA3EMHbIX rop-
HbIX BblpaboTkax

LleHTpoBexHbIi Hacoc

BoaooTeoa, OcyLLKa CKBaXKWUH ANs 6YpOB3PbIBHbIX pa-
60T, rmapaBnMyeckoe paspyLLeHme

MoaBecHasa moHopenscoBas 4o-
pora

TpaHcnopTuposka obopyaoBaHns

ABTOCaMOCBan KapbepHbIN

TpaHcnopTUpoBKa ropHOM NOPOAbLI Ha MOBEPXHOCTU

Morpyaumk (nopogonorpysoyHas
MaLumHa)

TpaHCnopTUPOBKA U CKNaanpoBaHue Yris

Mutatens

Perynupyemas nogada ropHoi nopogbl

[Jatumkm meTtaHa

KoHTponb cogepxaHna MeTaHa B BO3Ayxe

CvcTema asporasoBoro KOHTPOsS

KoHTpornb napameTpoB pyaHUYHOrO BO3ayxa

KoHTpOnbHO-13MepuTensHoe
obopyaoeaHue

Yyer maccbl TPaHCNOPTUPYEMOrO YITIS.
KoHTporb pacxoga pecypcos

OcnaHueBaTenu, orHenperpagm-
Tenm

OcnaHueBaHune ropHblx BblpaboTok (mogaya MHEPTHON
nbin).
lalweHne pacnpocTpaHeHus nNnamMmeHn

Kanopudepsl

Moporpes NoToka BEHTUNALMOHHOIO BO3AyXa Ha BXoae
B LUAXTy

MawwuHa npoGopasaenoyHas

Mogrotoeka nabopaTopHbix Npob yrnen

JlaBGopaTopHbIN KOMMNEKC C Npuy-
BGopamu Ans U3MepeHns cocTaea
BellecTea

WamepeHne coctaea n napameTpos npob yrnemn

[obbiua yrna oTKpPbITbIM CNOCO60oM

bynbaosep

3aunctka 6noka npu SypoB3pbiBHbIX paboTax, MexaHu-
YECKOE PbIXNEHWE, BbIEMOYHO-MOrPY304HbIE paboThl,
PEMOHT aBTOA0POr, NePeMeLLEHNE PENbCOLLINANbLHON
pelweTkn, cknaguposaHue yrna, oTrpy3ka yrns, nnaHu-
poBka OTBanos

Byposas ycTaHoBka

BypeHue B3pbIBHbIX CKBaXWH
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lpodomxerHue mabnuuypl E. 1

NTC 37-2017

HanmeHoBaHne obopyaoBaHus

HasHaueHune o60pyaoBaHus

BakyymHas mawmHa, nepensuk-
Has HacoCHas ycTaHoBKa

OcyLka ckBaxkWH

CmMecuTenbHO-3apsaHas MalmHa

[ocTtaeka B3pbIBYATLIX BELWECTB U 3apHKaHNe CKBaXKWH

3aboe4vHan mawumHa

3aborika ckBaxuH

Tpaktop

TpaHcnopTupoBka 6ypoBOM TEXHWUKN

py3onoabemHoe obopyaosaHue:
- KpaH (KO3NOBOW, MOCTOBOMW,
KpaH-6anka);

- nebepka; MoAbLEMHO-TPAHCNOPTHBIE N MOHTEXKHbIE paboTbl
- Tanb;

- Tenbdep;

- aBTOMOABEMHUK

MmgpomMoHuTop wppaBnnyeckoe paspyLLeHne nopog,

OJHOKOBLLOBbIM 3KCKaBaTop C
MeXaHW4eCKOW nonaromn

BbleMOYHO-MOrpy304Hble paboThl

OJHOKOBLUOBBIM 3KCKaBaTop C Ka-
HaTHOW CBSA3bIO (AparnanH)

BbIEMOYHO-TIOrPY304HbIE paBoThl

MHOroKOBLLOBBIA 3KCKaBaTop

BbIEMOYHO-MOrpy304HbIE PaGOTEI HEMPEPLIBHOTO Xapak-
Tepa

Meperpyxatenb

ObecneyeHne CBS3N MEXAY MHOMOKOBLLOBbIM 3KCKaBa-
TOPOM ¥ KOHBENepoM (Mnu oTeanoobpasoBaTenem)

Morpyaurk KonecHsIn

BbleMOYHO-NOrpy304Hble PaboThl, CKagMpoBaHue yrns,
OTrpy3Kka yrnsi, opMUPOBaHNE OTBASIOB

KapbepHbli aBToCcamocsan

TpaHCNopTMPOBKa rOPHOM Macchl (MepemMeLLeHne Kapb-
€PHbIX rpy30B) aBTOMOBUIBHLIM TPAHCTIOPTOM.
ABTOCaMOCBaribl Masnon rpy3onogbeMHOCTU MOFYT UC-
nonb3oBaTbCA A5 BCNoMoraTesbHbIX paboT (Hanpu-
Mep, AN JOCTaBKM B3pbIBYATLIX BELLECTB)

pengep PemoHT aBTOfOpOr
CTpouTEnsLCTBO M PEMOHT aBTOLOPOr: CHATUE NOYBEH-
HO-pacTUTENbHOrO CNos, CHATUE CHEXHBIX HAHOCOB, J,0-
Ckpenep cTaBka WebHsa 4na peMOoHTa Jopor.

MOoXeT OrpaHMYeHHO MPUMEHSTLCS MPU BEIEMOYHO-
norpy3o4HbIx paboTax

LLieGHepasbpacbiatoas MaLu-
Ha

PemoHT aBTOAOpPOr

JlokomoTune

TpaHCnopTMPOBKa rOPHOM MacChl (MepemMeLLeHme Kapb-
€PHbIX FPy30B): obecnedeHne TAM XKene3Ho[0POXKHbIX
COCTaBOB C AyMnKapamu

>Kene3Hon0poxHbIA BaroH

TpaHCnopTMPOBKA FOPHOW MaccCh! (NepemMeLLeHne kapb-
€PHbIX FPY30B) KENE3HOAOPOXKHBLIM TPaHCMOPTOM
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WUTC 37-2017

lpodomxerue mabnuupl E. 1

HanmeHoBaHne ob6opyaoBaHus

HasHaueHune obopyaoBaHus

Tonkarens

ObecneyeHre MaHeBPOBbIX paboT Ha Kene3HOA0POXK-
HOM TpaHcnopTe

YCTpOCTBO MaHeBpOBOE

O6ecneyveHne MaHeBPOBbLIX PabOT Ha XKeNe3HOOOPOX-
HOM TpaHcnopTe

MyTeBasa mawmHa

O6cnyxmBaHne Xene3HoLOPOXKHbIX NyTen

KoHeeliep

TpaHcnopTMpoBKa ropHOM Macchl (NepemMeLLeHme Kapb-
€PHbIX rPy30B) KOHBENEPHBIM TPAHCMOPTOM

HacocHas ycTaHoBKa

Bopootsog, ocyLlka ckBaXuH AN OypOB3pbIBHbLIX pa-
00T, rmapaBnMyecKoe paspyLleHme

Morpy304YHbIf KOMMNEKC

OTrpy3ka yrns B ene3Hoj0pOxKHbIe COCTaBbl, B TOM
yncne ¢ NpeaBapuTENbHON COPTUPOBKOM W ApoBneHnem

KabenenepeaBmxunk

MNepemeluenne kabenen Ha y4acTkax OTKPbITbIX FOPHbIX
paboT

ABTOMOGUNE CrieumanbHoro
HazHaueHs

PemonT o6opyaoBaHus.

N3ameperure coctasa n napameTpoB npob yrnen.
TpaHcnopTupoeka 060pya0BaHUS.

TpaHcnopTUpoBKa CTPOUTESbHLIX MaTEPUATOB.
TpaHcnopTMpoBKa ToNSMBa M 3anpaska 06opyAoBaHuS.
OTkayka n TpaHcnopTUpoBKa una

KomnpeccopHoe obopyaosaHne

ObecnieveHve nHeBMaTHU4ECKOro Npusoga obopyaosa-
HWS

Cucrema ajspora3oBoro KOHTpoNA

KoHTponb napaMeTpor BO3yxa Ha ydacTkax OTKPbITbIX
ropHbIX pabot

MalumHa npoGopasaenoyHas

MoaroTtoska nabopatopHbIx Npob yrnewn

NabopaTopHbIn KOMNNEKE ¢ Npu-
Bopamu ANa M3MepeHWsl cocTasa
BelyecTBa

N3ameperune coctaea v napameTpos npob yrnen

O6oraweHue yrns

Kanopudepsl

Mogorpes BO3ayxa, MOCTYMAIOWEro B NOMeLLeHUs

YcTponcTea ansa nepeaBmKkeHms
BaroHOB (NTIOKOMOTUB, TOrMKaTE b,
YCTPOWCTBO MaHEBPOBOE)

MaHeBpOBbIe ornepaLmy NPy Pasrpyske 1 rorpyske xe-
NE3HOAOPOXKHBIX MOMyBaroHOB

BaroHoonpokuabiBatens

Pasrpyaska >kene3Hog0poXHbIX NONyBaroHOB

Pbixnutens

PbIXxneHve cnexaBLUMXCA UM CMEP3LUMXCS MPYy30B

XenesooTaenutens

Ynanenve eppoMarHUTHbIX NPEAMETOB U3 pasrpy-
XEeHHoro yrna

BapabaHHbIi MarHUTHbIN (3nek-
TPOMarHUTHbIA) cenapaTop

PereHepauusa cycneHavm
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lMpodomkeHue mabnuusi E. 1

UTC 37-2017

HavmeHoBaHne o6opyaoBaHuns

HasHaueHune obopyaoBaHus

"poxoT (CopTUPOBOYHAS YCTaHOB-
Ka)

MoproTosuTeNbHas knaccudukaums yrnen (noaroTosu-
TENbHOE rPOXOYEHNE).

OTMbIBK@ OT MarHETUTOBOW CyCneH3un 1 06e3BoXMBa-
HME KPYMHOro KOHLEHTpaTa, NpOMMPOAYKTa, MOpPOAbI.
ObeclunamnmeaHne 1 pasgeneHne ToBapHbIX KNaccos
yrien

BapabaHHbI rpoxoT-gpobunka

OtpenenHve HerabapuToB M KPYMHBIX MOCTOPOHHUX
nNpeaMeTOB (NpeaBapuTebHOE rPOXOYEHME)

YcraHoBka ApobunbHo-

OpobneHne 1 copTUpoBKa Yrien rno KpynHoCTH

COPTUPOBOYHaS
KnaccudukaTtop Knaccmdumkaums yrnen (CopTupoBka Mo KPYnHOCTM)
obneHwe yrns.

Opobunka Ap Y .
[Mony4eHne ToBapHbIX KNACCOB yrnemn

Meperpyxartens Meperpyska yrna n3 6yHkepoB Ha kOHBeNepb!
PaBHomepHasa nogaya ropHor maccsl ua ByHkepa B oc-

Mutatens P P yHKep
HOBHOe obopynoBaHne

N MepemeLleHMEe PSAOBLIX YrNewn B kopryc oboraweHus.
KoHseiiep p w paa y pny L}

MepeMeLleHne ToBapHbIX KNAccoB Yrnen U OTXOA0B

Cenapatop TshxenocpenHsIn

O6oralyeHve

'mapounknoH

ObGoraweHve yrns.
Knaccmdumkayns yronbHoOro wnama.
CryLLeHne 0TX040B MarHUTHOW cenapawym

OTcagoyHas malumHa

Ob6orawyenve

KOHLEHTPaLMOHHLIA CTON, LUMO3,

. Ob6oraweHve
Keno6, BUHTOBOW cenapatop
Cenapatop NpOTUBOTOYHbIN Ob6orauyeHne
YcraHoBka cyxoro oboratleHus Ob6oratyeHne

dnotomawvHa

O6oraLleHve yronbHOro wnama

Bakyym-counsTp, runepbap-
dUnbTp

O6es3BoxmBaHNE pNOTOKOHLUEHTPpaTa

Tpyba-cywunka, 6apabaHHasi cy-
wwmnka

TepmMuyeckas cyLuka (pnoToKOHLEHTpaTa

CnupanbHbIi cenapartop

Ob6oraLlleHne yronbHoOro wnama

Mwapocaisep (rmapoknaccuduka-
TOp)

Knaccudukauma yronsHoro LnamMa

[yrosoe cuto

Ob6eclunamnusaHue.
OTMbIBKa M 06E3BOXMBaHWE MENKOW Nopoabl

Hacoc

MNepekayka BOAbI, YrOMbHbLIX Y MArHETUTOBbLIX CYCNEH3WI

OneBaTtop 06e3BOXMBAIOLLNIA

O6es3BoxmBaHME yrns

Cryctutenb (paguanbHbli, nna-
CTUHYaTbIN)

OcBeTneHuve WnamoBsbIX BOA.
CryweHue wnama
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UTC 37-2017

OkoHyaHue mabnuupl E.1

HanmeHosaHne ob6opyaoBaHusi

HasHaueHue o6opygoBaHus

LlenTpudpyra

O6e3BoXMBaHME MENKOro KOHLieHTpara

PunbTpbI (PUNLTP-NPECCHI, -
nepbap-punbTpb!)

O6e3BoxMBaHME yronbHOro Lwnama

YcraHoeka OpukeTMpoBaHns yrns

bpukeTnposaHme

TpaHCNopTUPOBKA Pa3rPyXEHHOTO Yrhsi.

Morpyaumk

Py CknagmpoBaHve yrns
OkckapaTop CknagupoBaHne 1 norpyska yrns
LLiItabGeneyknagumk Yknagka yrns B Wwrtabenu

KomnpeccopHoe oGopynosanme

ObecneyeHre NHEBMATMYECKOro NpueBoga obopyaosa-
HWA

KoHTponbHO-namepuTensHoe
obopyaoBaHue

YyeT macchl TPaHCMOPTUPYEMOrO YIS,
KoHTponb pacxoaa pecypcos

py3onoabemHoe obopyaoBaHue:
- KpaH (KO3MOBOWN, MOCTOBOM,
KpaH-6anka);

- nebepka;

- nnaT;

- Tan.;

- Tenbdep

MoABEMHO-TPAHCMOPTHBIE U MOHTaXHbIE paboThbl

MaLuvHa npoGopasgenoyHas

Mogrotoeka nabopaTopHbix Npo6 yrren n NpoaykToB
oboralleHns

JTabopaTopHbIN KOMMMEKS € NPU-
©opamMu Ansa uamepeHus coctaesa
BellecTea

MN3mepeHne coctasa v napameTpos nNpob yrren n npo-
AykToB oboralleHns

Kanopudepbi

Moporpes Bo3ayxa, NOCTYNAIOLLErO B LUAXTY UMW NOMe-
LEHMs

Ta6nuuya E.2 — MNpupogooxpaHHoe obopyaoBaHue Ans Aobbium n oboraweHrs yrns

HavmeHoBaHve o6opyaoBaHus |

HasHaueHune obopynoBaHus

[JoBblua yrna noa3eMHbIM criocoGom

Hbl€ opocuTenun

CrauvoHapHblie opocuTenbHbIE, PacrbIMUTENbHbIE,
OPOCUTENBHO-BEHTUMNSALMOHHBIE YCTAaHOBKM, BOASA-

OpoLueHue (B TOM Yvcne npeasapu-
TenbHOE) YronbHOro MaccmBa, QUUCT-
HbIX 3a00eB 1 Apyrnx MbINsawmx no-
BEPXHOCTEN

BogoBO3aYLLHbIN 3XEKTOp

MbinenogaBneHne npy nepeasukke
CEKLMA MEXaHN3NPOBaHHOW Kpenu

obpazoBaTtenb

CTBON BO3AYLIHO-MNEHHbIN, NEHOreHepaTop, NeHo-

MeinenofaeneHne NeHom Npy o4nUCT-
HbIX paboTax
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lpodomxeHue mabnuypi E.2

UTC 37-2017

HavmeHoBaHne obopyaoBaHusi

HasHaueHue oGopyaoBaHus

MbineynaenveaioLlas ycTaHoBKa

YnaenvBaHue nbinv Npy NpoBeaeHUN
OypOBBIX, BEIEMOYHO-MOMPY304HbIX
paboT 1 TpaHCNOPTMPOBKE YA KOH-
BeMepHbIM crocobom

LaxTHbIn BOAOCOOPHMK

MpeasapuTenbHoe OCBETNEHVE BOAbI
(yhaneHvie B3BeLLEHHbIX YacTuLy)

[MpyAa-OTCTOMHWK 1 aHanorMyHbIEe yCTpOnCcTBa (0T-
CTOWHWK, OCBETNIUTENb C B3BELLEHHBIM CINIOEM Ocaf-
Ka)

OceeTneHue Boabl (yaaneHue Tsxe-
NbIX B3BELLEHHbIX YacTuLy)

HedTenosyLuka 1 aHanorM4yHble yctponctea (6oHo-
BO€ 3arpaxaeHne, 60HOBbIN PUNBTP)

OumcTKa CTOUHBIX BOA OT HedhTenpo-
LyKTOB

drioTaumoHHan MalumHa

OumcTka CTOYHBIX BOJA OT B3BELLEH-
HbIX BELECTB (KPYMHbIX U MENKOANC-
nepcHbIX), HePTENPOAYKTOB, Xenesa,
macen u NAB

YcTaHoBska 4ns 06e33apaxusaHusa BOAbI XN0pUpo-
BaHeM

O6e33apaxunBaHne CTOYHbIX BOJA
(yaanenve 6akrepun)

YCTaHOBKa OKUCNEHUS aKTUBHBIM UNOM

Buonornyeckas ounmcTka CToYHbIX BOA

YcTraHoBka 030HUPOBaHWA

O6e33apaxunBaHne CTOYHbIX BOA,
yAaneHue xenesa

YcraHoBka obessapaxuBaHust YP-uanydeHmem

O6esszapaxunBaHme CTOUHbIX BOA

3ackinHoM copBLUMOHHBIA hunbTp

[oouncTka CTOUHLIX BOA,

YcTraHoBka aspauum Bogbl (aspatop)

OumncTKa CTOYHBIX BOA OT XXeneaa

YcraHoska dpnotaumn, dunbtpaumm n obessapaxu-
BaHWA

KomnnekcHan ouncTka CToUHbIX BOA,

OTtBanoobpasoBarent HENPEPLIBHOrO AENCTBUS

dopmMmmpoBaHue 0TBanoB

[Jo6Bblya yrnst OTKPbITEIM

crocobom

bynsgosep

3auucrtka 6noka npu 6ypoB3pbIBHBIX
paboTtax, MexaHn4Yeckoe pbixneHve,
BbIEMOYHO-NOrPy304HbIe paboTel, pe-
MOHT aBTOA0pPOr, NEpPEMELLEHNE
penbcolnansHON peLueTku, cknaau-
poBaHve yrns, oTrpyaka yrns, nnaHu-
poBKka 0TBarnoBs

bypoBas ycraHoBka

BypeHue B3pbIBHbIX CKBaXKUH

BakyymHas MalumHa, nepeaBuxHas HacocHas ycra-
HOBKa

OcylLuka CKBaXWH

CmecutenbHo-3apsaHas MalmHa

[ocraBka B3pbiBYaTbIX BEWECTB U 3a-
psKaHne CKBaXKUH

3aboeyHan mawumHa

3aborika CKBaXXMH

TpakTop

TpaHcnopTupoBka BypoBO TEXHUKN
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UTC 37-2017

lpodomkerue mabnuup! E.2

HavumeHoBaHwe oGopyaoBaHus

HasHaueHve obopyaoBaHus

pysonogbemHoe obopyposaHue:
- KpaH (KO3roBOW, MOCTOBOW, kKpaH-6anka);

- nebepka; MoAbeMHO-TpaHCMOPTHLIE U MOHTaX-
- Tanb; Hble paboTbl

- Tenbdep;

- aBTONOABEMHMK

r'mapomMoHnTop Mapaenuyeckoe paspyLueHne nopos

OAHOKOBLLOBbIA 3KCKABATOP C MEXAHWYECKOW nona-
TOMN

BbleMOYHO-NOMPY304HbIE PAbOTHI

OAHOKOBLLOBBIN 3KCKABATOP C KAHATHOW CBA3LI0
(aparnanH)

BbleMOYHO-NOrPy304HbIe PaboThI

MHOrOKOBLLIOBbI 3KCKABATOP

BblieMOYHO-NOrpy304Hble paboTbl He-
npepbIBHOrO Xapakrepa

Meperpyxartenb

ObecneyveHne cBsA3N MEXAY MHOMO-
KOBLLUOBbIM 3KCKABaTOPOM U KOHBEWEe-
pom (unu oTeanoobpasosarenem)

Morpy3symk KonecHbIN

BbleMO4HO-NOrpy304Hble PaboThbl,
cKnagupoBaHue yrns, oTrpyska yrns,
chopmupoBaHve oTeanos

KapbepHbIn aBTocamocsan

TpaHcnopTUpOBKa ropHOM Maccel (ne-
pemMeLLeHVe KapbepHbIX NPY30B) aB-
TOMOBUIIbHBIM TPaHCMOPTOM.
ABTOCamMocBanbl Manon rpy3onoab-
€MHOCTM MOTyT UCMOSIb30BaThLCA ANs
BCroMoraTenbHbIX paboT (Hanpumvep,
LNA [OCTaBKN B3pbIBYaTLIX BELLECTB)

Mpennep PemoHT aBTOROpOT
CTpouUTENBLCTBO N PEMOHT aBTOAOPOT:
CHATWE NOYBEHHO-PaCTUTENbHOro
Cno4d, CHATUE CHEXXHbIX HAHOCOB, A0-
Ckpenep

cTaBka LWebHsA Ans pemMoHTa aopor.
MoxeT orpaHM4eHHO NPUMEHSITLCA
MpY BbIEMOYHO-NOMPY304HbIX paBoTax

LLleBHepasbpacbeiBaroLLan MalmHa

PemoHT aBTOg0OpPOr

JlokomoTune

TpaHcnopTUpoBKa ropHOM Macceel (ne-
peMeLLEHNE KapbEPHbIX FPY30B):
obecneyeHme TAM xene3Hoa0poX-
HbIX COCTaBOB C AyMnKapamn

>KeneaHoaopoXHbIA BaroH

TpaHCcrnopTMpOBKa FOpHOI Macchl (ne-
pemeLLieHne KapbepHbIX rPy3oB) Ke-
NE3HOAOPOXKHBIM TPAHCMOPTOM
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lpodomxeHue mabnuusl E.2

UTC 37-2017

HavmeHoBaHve obopyaoBaHus

HasHaueHue obopypoBaHus

TonkaTenb

O6ecneveHne maHeBpOBbIX PaboT Ha
KENe3HOAOPOXHOM TpaHcnopTe

YCTPONCTBO MaHeBPOBOE

O6ecnedeHne maHeBpoOBbIX paboT Ha
KENE3HOZ0POXHOM TpaHcnopTe

MyTeBas MawmHa

O6cnyxuBaHme XenesHoA0POXKHbIX
nyTen

KoHeewep

TpaHCnopTMPOBKa rOpHOM Macce! (ne-
pemelLeHne KapbepHbIX rPy30B) KOH-
BEMEepHbIM TPAHCNOPTOM

HacocHas yctaHoeka

BoaooTeog, ocyLuka CKBaXKMH Ans By-
pOB3pbIBHLIX PaboT, rMapaenuyeckoe
paspyLueHve

Morpy304HbIA KOMMNIIEKC

OTrpyska yrns B XXene3HoAOPOXHbIe
CoCTaBbl, B TOM Y1CIE C NpeaBapy-
TENbLHOW COPTUPOBKOW U ApobneHnem

KabenenepenBvx4nk

MepemelleHne kabenen Ha y4acTkax
OTKPbITbIX FOPHbIX paboT

ABTOMOOUNE CneunarnsHOro HasHaveHus

PeMoHT 06opyaoBaHus

WNamepeHue coctasa n napameTpos
npo6 yrnen.

TpaHcnopTupoBka 060pyaoBaHUS.
TpaHCnopTMpOBKa CTPOUTENBHBIX Ma-
Tepwanos.

TpaHcnopT1poBka TONNMBa 1 3anpas-
ka o6opyAoBaHuS.

OTkauka 1 TpaHCNopTMPOBKa Una

KomnpeccopHoe o6opynosarmne

Ob6ecneyeHre NHEBMaTUYECKOrO Npu-
Boaa obopyaosaHus

CvcTema a3porasoBoro KOHTPOrs

KoHTponb napameTpoB Bo3gyxa Ha
yyacTKax OTKPbITbIX FOPHbIX paoT

MawunHa npo6opaanenquas|

MoproToeka nabopaTopHbIX NPod yr-
nemn

JTabopaTopHkI komnneke ¢ npubopamun 4Ns n3me-
peHna cocTaBa BeLecTsa

NamepeHne cocTasa n napameTpos
npo6 yrnen

Kanopudepsl

Mogorpes Bo3Ayxa, NOCTYMAOLLErO B
nomeLLeHnst

O6orawlenne yrnsa

nblﬂeyﬂOBl/ITeJ'lb

YnaenueaHWe Mblnn TEXHOIOMMYECKMX
rasoB 1 BO3fyxa Ha CyLUMIbHbIX yCTa-
HOBKaXx, B CUCTEMaXx MPOMbILLNEHHON
BEHTUNSAUMK 1 acnupauum YOO
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UTC 37-2017

OkonyvaHue mabnuust E.2

HaumerosaHve o6opyaoBaHus

HasHaueHne obopyaoBaHusA

AnnapaTt MOKpOW rasoouncTku

OkoHuaTenbHas 04MCTKa 3arnbliNeHHbIX
rasoB MOKpbIM CrocoBoM B cucTemax
acnmpaumm 1 NPOMBbILLNEHHOW BEHTU-
nayum YOO

3ymnd

MpepBapuTensHOe OCBETNEHME BOABI
(yAaneHue B3BeLUeHHbIX YacTuL)

MpyA-OTCTOMHMK 1 aHanormyHeIe YCTponcTBa (0T-
CTOWMHWK, OCBET/ITESb CO B3BELLEHHBIM CIOEM
ocagka)

OcBeTneHne Bogbl (YaaneHue Tsaxe-
NbIX B3BELLEHHbIX YacTuLy)

Hedrenosyluka n aHanornyHele ycrponcraa (6oHo-
BOE 3arpaxgeHue, 60HOBbIN PUNLTP)

OumcTKa CTOYHBIX BOg OT HedTenpo-
OYKTOB

droTaynoHHan MalumHa

OuuncTKa CTOYHbBIX BOJ4 OT B3BELLEH-
HbIX BELLECTB (KPYMHBIX U MEeNKoAMnC-
nepcHbIX), HedpTENPOAYKTOB, XXenesa,
macen v lMAB

YcTaHoBKka ans 0bes3apaxkvBaHUs BOAb! XMOPUPO-
BaHWEM

Ob6es3apaxuBaHne CTOUHbIX BOZ,
(ynanenve bakrepuii)

YcTaHoBKa OKUCNEHNA aKTUBHBIM UTOM

Buonoruyeckasa ouncTka CTouHbIX BOJ,

YcraHoBka 030HUpOBaHUA

O6e33apaxmBaHne CTOYHbIX BOA,
yAaneHue xenesa

YcraHoBka obessapaxusaHus YP-uanydeHmem

0O6e33apamnsaHme CTOYHbIX BOA

3acbInHoM CopBLUMOHHBIA PUNLTP

Joouncrka CTouHbIX BOA,

YcTaHoBka aspauum Bogbl (aspatop)

OuuncTKa CTOYHbIX BOJ, OT Xenesa

YcraHoska dnoTtaumn, unbtpaumm n obessapaxu-
BaHWs

KomnnekcHas ouncTka CTOYHbIX BOA,
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