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Moaenb rocylapCTBEHHOIo peryimpoBaHus
OBPALLEHNA XUMUMNUYECKNX BELLECTB

N NPOAYKLUMN N BHEAPEHME HAOT

B Poccuimnckonm depepaumnn

N.0. Cko6enes - anpektop BHUN CMT
O.B. MpesBLOB- 3aMecTUTeNb HaYanbHWKa OTAeNa NPUPOAONONL3OBAHUS N YCTOWUYMBOTO

E.B. 36uTHeBa- HauYanbHUK OTAeNA PETYNATOPHBIX MPAKTUK

Llenbto rocyfapcTBEHHOW MOAMTUKK, cornacHo OcHOBam rocy-

[apCTBEHHOW NOANTMKM s O6nacTm obecneyeHUs XUMMUYec-

KO u 6uonormyeckoin 6esonacHoctu Poccuiickoli depepa-

umm Ha nepuof po 2015 roga WM fanbHelWwy NepcnekTuBy,

YTBEPXEHHbIX Mpe3ngeHTOM Poccuiickoii depepaunu

B.B. MyTtnHbiM 1.11.2013r. Mp-2573,9Bn9eT1ca nocnegosaresibHoe

CHWXEeHMe [0 MNpUemM/IEMOro YypOBHA PUCKa HeratMBHOro BO3-

[EeNCTBMA OMacHbIX XMMMWUYECKMX U 6uonornyeckux hakropos

Ha HaceneHue U oOKpyxawly cpegy. K npuoputeTHbIM

HanpaBneHVWAM T[OCyAapCTBEHHOM MNOAUTWKW, B TOM 4wucne

OTHOCUTCSH COBEPLUEHCTBOBaHWE HOPMATUBHOIO MpPaBOBOrO pPeryinpoBaHns W rocyfapCTBEHHOro
ynpasneHusa. PerynmposaHue obpaleHus XMMUYeCKUX BelecTs U NPOoAyKUUM OTHOCUTCHA K cdhepe npo-
MbILUIEHHOW MOMNTUKW, TAe onpefeneH oAnH perynatop. PerynupoBaHue B cdepe NPUMpOLONO/b30BaHUA
xapakTepusyetca HeO6XOAMMOCTbIO COYeTaHWS MPOMBbILLIEHHON NOANTUKMA M MOAUTUKN B 061acTU OXpaHbl
oKkpyxatoleli cpegbl (puc. 1). HactoAwas craTbs MNOCBfLLEHA CPaBHEHUIO Mofeneli perynmpoBaHus
obpallleHnsa XMMUYECKUX BELeCcTB U NPOAYKUUN U PEryinpoBaHuns, CBA3aHHOro ¢ npumeHennem HAT

PucyHok 1. CpaBHeHWE CUCTEM FOCYyAapCTBEHHOTO peryampoBaHus

Cuctema rocygapCcTBeHHOro Cuctema rocygapcTBeHHOro
perynuposaHusa o6pauieHms perynupoBaHus B chepe
XUMUUYECKUX BEL,ECTB U npUMpoaoNoNb30BaHUA
npoaykuumn |
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Mopens rocynapcTBeHHOro peryaiMpoBaHmus o6pauleHMs XUMUWUYECKNUX BEW eCTB U NPpOoAYyKL NN

W BHEAPEHUE HAT B POCCUNCKOM ®EAEPALIM

B pa6ote [1-2] npuBegeHO onucaHuWe MOJENU CUCTEMbI TOCYAapCTBEHHOIO peryinpoBaHus,
cocToALlel U3 OAMHHAALATU TUNOBbIX 31eMeHTOB. Mogenb 6blna co3gaHa Ha OCHOBE aHanun3a AOKYMEHTOB
MeXAyHapOoAHbIX CTPYKTYP, OKasblBalOWMNX BAUAHNE Ha OobpalleHne XMMUYECKUX BelecTs U NpoayKuuu
B MUpe, TakMx Kak Xumuyeckuin Auanor ATIC, MexayHapoAHblii MoAXoA K peryiupoBaHuUiO o6Gpatlye-
HUS XMMUYecknx BewectB (SAICM), fokyMmeHTOB Komuteta no xumum OICP un MNogkomuTteta 3aKCnepTos
OOH-CI'C. Tunosble 3NeMeHTbl MOAEeNN CUCTEMbI peryinpoBaHnsa npepcraBneHbl Ha pUCYHKe 2.

PuncyHok2 -TunoBbledNemMeHTbl MOAENN rocyaapCTBEHHOro peryampoBaHus
1. O6beKkT perynmpoBaHuns 7. MexaHn3mMbl caMmoperympoBaHusa

2. Y4YaCTHUKW CUCTEMbI perynnposBaHus
perynnp 8. VMHhopMauMOHHbIE pecypcChbl

3-4. ®aKTOpbl BANAHUSNA:

HAUMOHA/IbHbLIE U MEXAYHAPOAHbIE 9. JlabopaTtopHas MH(PacTpyKTypa

5. MNHaukatopbl perynuposaHuns 10. NHdbopmupoBaHue

6. VIHCTPYMEeHTbl rocyAapcTBEHHOTO 11. Uenoseuecknii hakTop

perynnposaHus

PaccmoTpum opraHusaumio CUCTEMbI PeryinpoBaHns obpatieHns XMMNYecKnx BewwecTs U NpoayKumum
Ha TeppuTOopun Poccuiickoli ®efepaunm Ha OCHOBE NpPefNoXeHHOW Mogenu.

MepBbIi 3N1eMEHT - 06BLEKT PErynMpoBaHUA - XMMUYECKMe BeliecTBa M MPOAYKLUA, HAXOAALW M-
ecsa B o6palieHunn.

BTOpOI1 aneMeHT - y4yaCcTHUKM CUCTEMbI perynnpoBaHus. Bo-nepsblix, 3T0 perynsatop - MuHnpomTopr
Poccuun. B npoueccol perynnposaHus obpallleHuss BOBMeYeHbl U Apyrue egepasbHble opraHbl UCNoJ-
HUTenbHOI BnacTu. Hanpumep, B chepe oxpaHbl 340pOBbA HaceneHus - MuH3gpas Poccum,TeXHUYeCcKoro
perynnpoBaHua - PoccTaHgapT, obecneyeHnMs noxxapHoW 6e3onacHocTn - MUC Poccum, oxpaHbl OKpy-
Xarowed cpegbl - MuHNpupoabl Poccuun, caHUTapHO-3NMAEMNONOTMYecKoro 61arononyymsa HaceneHus -
Pocnotpe6Has30p, NPOMbILLNEHHON 6e30nacHOCTU - PocTexHaA3op oxpaHbl TpyAa - MUHTPYZ, cTpouTenbcTBa
- MuHcTpoii,TpaHcnopTta - MUHTpaHc Poccun 1 aHTUTEPPOpPUCTUYECKO aeaTenbHocTy - ®CB Poccum.

TpeTuii anemMeHT-haKTOpPbl BAUAHUA (HaLMOHaNbHble MPUOPUTETLI UMEXAYHapOAHble 0653aTeNbCTBA),
KOTOpble OKa3blBalT CYLWECTBEHHOE BAUAHME Ha MNPOLECChl rOCyAapCTBEHHOrO perynMpoBaHus, B TOM
yucne B chepe obpalleHUs XMMUYECKUX BelecTs M npoaykuun. Hanpumep, B MNMnaHe nepBooyepenHbiX
MeponpuATMiA No obecnevyeHnto yCTONUYMBOIO Pa3BUTUS IKOHOMWKU W cOoLManbHON ctabunbHocTh B 2015
rogy [3] o603HayeHa HEOOGXOAMMOCTbL 06ecnevyeHns MOoAAepPXKN 3KkcnopTa N MMNopTo3aMeLleHuns. Takum
o6pa3oM, B cucTeMe perynmpoBaHUs O0CO6eHHO BaXKHO CTaHOBMTCA 3afadva o6ecneynTb NOMHOLLEHHbIN
yyeT XMMUYeCKUX BeLecTB U NpoayKLMM B 06palleHnn Ha TEpPUTOPUN Halleld CTpaHbl.

MexayHapogHble o6s3atenbctBa Poccuu paccmatpuBaloTcsi B paMKax 3aKNOUYEeHHbIX COrnalleHui
(Hanpumep, KoHBeHUMIT), a Takke B pamkax paboT B MeXAyHapoAHbIXx OpraHusauusx. Hanpumep,
HeobxoAMMOCTbyUnUTbIBaTbTPe60BaHMA CoBeTa O3CP K perynnpoBaHuio 06paLleHns XMMn4ecKnx BeLLecTs
M NpPoAyKLMK B pamKax npouecca NpuMcoeinHeHna K JaHHOW opraHusaumnm.



CnepylolWwmii anemMeHT - WHAMKATOPbI PeryinpoBaHus, OMNucbiBalolMe COCTOAHWE perynmpyemoi
cthepbl (Hanpumep, 06bEMbl NPOM3BOACTBA/MMMOPTA M 3KCMNOPTa XMMMUYECKOW NPOAYKLUUM), a Takxe
WHAWKATOPbl yNpaBfieHUA - WHAWKATOPbI, Ha KOTOpble Perynatop MOXEeT OnuMpatbCA Npu MNPUHATUM
pelleHunii (pucyHok 3).

PucyrHok 3 - OG6GbekTbl pEryinpoBaHus, y4yacTHUKMW, (akKTopbl BAUSHUA U WHAWKATOPbI PerynupoBaHUs CUCTEMbI
O6GBbEKT XumMmuueckne BelllecTBa H NMPOAYKLUS, HaXoasLLmecs B o6paLleHnn,
perynmposaHumn MX OTAeNbHble TPyNnbl (HanpuMep, BbNbiBalOLLIMEOMOBOUYEHHOCTb Ha MEXAYHapOAHOM YPOBHE)

YUacTHUKN Perynatop-MHHnpomTopr Poccun, apyrne @OUB (Mwngpas, PocnoTpebHaasop. MuHnprpoapl,
MUC Poccun, MUHTpYA,. PoccTaHnapT), NPOMBbILLINIEHHOCTb, 06LLEeCTBEHHbIE OpraHLlaHHH

PaKTopbl
HaunoHanbHble MPUOPUTETHI

BNSAHNSA o
* OcHoBbI roc. no.iimiKii B 061act XHM-6HO. 6e3onacHocTn A0 202S r.; CHMXKEHMEe Y POHHM pUcka
* Ctparerns 2020: NOBbILEHNE KOHKYPEHTOCNOCOBHOCTN NPOAYKLIMM H HECbIPLEBOTO 3KCNOpTa
*  «AHTUKPU3MCHBIA MnaH Ha 2015 r» nogaep>kka HMMNOPIOMMELLEHHS H 3KcnopTa
181-d3: 3aLmTa XXUXKH H 340p0oBbs,0C
52-®3: caHUTapHOOMH/ICMHOI0THECKOe 61aronosnyyme HaceneHus

197-$3: oxpaHa Tpyaa

Me>xkayHapoHble 065 nenbcTBa

Me>kayHapoaHble foroBopbl: CTokronbmckasn (CO3), Basenbckasa n PoTtepaamckas KoHBeHLmn
YyacTune B pabote MO: BTO, ESC. O3CP (akTbl CoBeTa O3CP: y4yeT BeLLecTB, OLeHKa PUCKOB,
KOUTPO/Ib'OrpaHnyeHLic'6c3onacHble aHanorv), AT3C. MogkomuteTr OONM-CIC (Bsienpowe CIC un
rno6anbHbIi CNMCOK)

MHpankatopsbl * HokataTenH cocTosaHMA (06beMbI BbIMyCKa *aKCMOPTa MMMOPTa XMMUYECKON NPOAYKLM)
perynupoBaHus e [NokasaTenn ynpasneHus (nokasarenu apeKTMBHOCTU (OMHAHCOBOWM NOAAEPXKKM NPeAnpuUsATUiA)

Cthepa 06paLleHUs XMMUYECKO NPOAYKLMM 1 BELWECTB Ha AaHHbIi MOMEHT sBnsieTcs parMeHTapHoi
M AOCTAaTOYHO C/MIOXHON C TOUKU 3peHUs WHCTPYMEHTOB perynnpoBaHus. [JeicTByeT psg TeXHUUYECcKUX
pernameHToB Ha OTAe/bHble BUAbl MPOAYKUMM U XMMMUUYECKUX BELLEeCTB, a TaKxkKe psafj Apyrux Tpe6oBaHuii,
Hanpumep, caHUTapHO-3NMAEMUONOrnYeckre TpeboBaHus B paMkax CornalieHus rno caHuTapHbIM Mepam
TaMOXXeHHOro coto3a. Psa Tpe6oBaHWii Ha AaHHbIE MOMEHT ABASOTCA HECOrNacoBaHHbLIMU.

WHCTPYMEHTbI PEryInpoBaHus yCIOBHO MOXHO pasfieNnTb Ha ciefyloline KaTeropun: HOpMUpPOBaHUe,
y4eT, oLleHKa U ynpasieHYeckoe pelleHne U KOHTPO/b.

B pamkax MpoekTa TeXHWYeCKOro pernameHTa TamoOXeHHOro coto3a «0 6e30MacHOCTU XUMUYECKOW
NPoAyKUUU» N aKTOB BTOPOrO YPOBHS, AETaNM3UPYIOWMUX ero MOMOXEHUS, NNaHUPYEeTCs OCYLLEeCTBNSATL
perynupoBaHue 605ee CUCTEMHO: B TOM uucie o6ecrneunTb yUeT U OLeHKY XMMUYeCKUX BELLecTB 1 Mpo-
AyKUuuUU. TIPOEKTOM 3TOro TeXHUYEecKOro pernamMeHTa NpeaycMOTPEeHbl MNpoueaypbl rocyAapcTBEHHO
perncrpaymm XMMWUYECKON NPOAYKUMM U HOTU(UKALUM HOBLIX XMMWUYECKUX BELLECTB, B 4YaCTHOCTH,
npoBefeHne OLEeHKU ONacHOCTU, BO3AECTBUS U PUCKOB HEraTMUBHOIO BO34eiCTBUS XMMUYECKUX BELLEeCTB
Ha 3J0POBLE YENIOBEKA W OKPYXAIOLLYO cpeay.



Mopaens rocynapcTBeHHOro peryivMpoBaHms o6paWeHmMs XUMMWUYECKNUX BEW eCTB 1 NPOoAYyKL NN

W BHEAPEHUE HAT B POCCUNCKOM ®EAEPALIM

MexaHM3Mbl CaMOperyinpoBaHna TakXe SABAAIOTCA BaXHbIMW WHCTPYMeHTamu, NO3BONAIOLNMMU
obecneynTb AOCTVDKEHWUS HaLMOHaNbHbIX MPUOPUTETOB 6€3 OCYLecTBNeHNA PeryiMpoBaHusa CBepxy,
B paMkax A06pPOBO/MbHbIX WHULMATUB MPOMbIWAEHHOCTW. MpumepaMn Takmx 3PHeKTUBHbLIX MHULNATUB
ABNAKOTCA nporpammbl «OTBeTcTBeHHasd 3aboTa» (Responsible Care, RC) m «lnobanbHaa crparterus
ynpaBneHus xuMmunyeckon npoaykuyueii» (Global Product Strategy, GPS) (pucyHok 4).

PUCYHOK 1 - WHCTPYMEHTbI FOCYJapCTBEHHOTO PEeryiupoBaHUs U MeXaHW3Mbl CAaMOpPerynnpoBaHus

WVIHCTpYMeHTBI roc. HopmupoBaHvie
perynMpoBaHus Yyer
o EfvHbIN peecTp cepTUdMKaToB N AeKnapaumii o
C00TBETCTBMM (TpeboBaHms TP) TexHn4eckune pernameHTbl TC
- PIOXBB (caHola Tpe6oBaHus) O Tpe6oBaHMsAX K aBTOMOGUILHOMY U
*  PeecTp XMMMYECKMX BELLECTB 1 cMecelt aBMALMOHHOMY 6CTUHY..,
OueHka O 6e30MacHOCTY B3PbIBYATBIX BELLECTB...,
CooTBeTcTBME TPe6oBaHMAM TP, BT.u.: O 6e30MacHOCTY UTPYLLEK, U T4,
* [ocyfapcTBeHHasA perucrpaumsa
XVIMWYECKOV NPOAYKLMK (y4eTHast H CornalueHue no caHUTapHbIM Mepam TC
paspelLMTE/bHas) or 11.12.2009 .
m HoTMMKaLWs HOBbIX XMMUYECKUX
BeLLeCTB .
* OueHKa OMacHoCTY, BO3ZEVICTBMA 1 >&488*P3 «O NPOMbILLNIEHHOM NONUTNKE B PD»
pu1CKoB NN19-®3 (HAT)
» COO0TBETCTBME eMHbIM CaH. MpaBuiam
Ynpas/eHYecKoe petlieHve MpoekT TP «O 6e30MacHOCTU XUMUYECKOIA

*  CaH-3Mug aKcrepLusa

* peLleHue 0 BbiNycKe B
o6paLueHue/3anpeLeHne/orpaHHUeH1e NpyMeHeHus

*  Mepbl CTVMY/IMPOBAaHWSA NPOMbILLIEHHOCTY

NPOAYKLUM» N NPOEKTbI MOMOXKEHUN:
«O nopsifgke BefieHNs Peectpa XMMUYECKNX
BELLECTB U CMecein»

KoHTpons «O nopsiake HOTU(NKALMN HOBbIX XUMUYECKMX

* [IOKyMeHTbI 10 OLieH!0 (MOATBEPKAEHIIO) BELLECTB»
cooTBeTcTBYA (TP)
» CBunAeTensCTBO O roc. pewuctpalsiu (Peuicinic

Komuceum TC 0t2S man2010 r.X»299) y
MexaHu3Mbl L[106poBO/IbHbIE UHULMATUBBI MPOMbILLIEHHOCTY
camoperynu- (Responsible Care 1 GPS, copeiicTre npu
poBaHus pearvposaHum B YC)

MH(hopMaLoHHbIe pecypcbl - HEOOXOAMMOE 3BEHO B cUCTEMe perynmposaHus. MNMogobHele pecypcbl
[OMKHbI 06ecneynTb UHGMOpPMaLMell Kak perynatopa, Tak W Apyrux y4acTHMKOB cucTembl. B Poccum
n TamMOXeHHOM Ccoto3e cyliecTByeT paf MHQOPMAaLMOHHbIX PEecypcoB OMAaCHbIX CBOWCTB XUMWYECKMX
BelecTs W npogykuuu, Hanpumep, APUMC «OnacHble BewectBa» PocnoTpebHagsopa. ®egepanbHbIM
3akoHOM Poccuiickoin depepauummn ot 31 pgekabpsi 2014 r. N 488-®3 «0 nNpoOMbIWIEHHOW MNONUTUKE
B Poccuiickoii ®egepauum» npegycMOTPEHO cO3fAaHue rocyfapCTBEHHOW WH(POPMaLMOHHON CUCTEMbI
npombiwneHHoctT (TMC npombiwneHHocTn). OHa, B CBOIO OYepefb, MOXeT cojepXaTb B KayecTse
cerMeHTa MHMOPMaLMOHHO-aHaINTUYEeCKYI0 NOACUCTEMY, B KOTOPOW 6yaeT cofepxkatbcs WMHGpopMauus
no XMMUYECKMM BellecTBaM, NPOAYKLMMU U NPOU3BOLUTENAM.



NabopaTopHas WHMpPacTPyKTypa BK/IHOYAET akKpeAUTOBaHHble WCMbiTaTe/lbHble LEHTPbl u nabo-
patopuun, B TOM 4ucne, ya0BNeTBOPAOLWMM TpeboBaHUAM Hagnexalieih nabopatopHOn NpakTUKM.

WHdpopmnpoBaHme 06 onacHbIX CBOWCTBaAXXMMUYECKMX BeLLecTB U NPOAYKLMN, Mepax Mo o6paLleHunto
C HAMM OCYLLEecCTBMSIeTCA B COOTBETCTBUM C pekoMeHpauusamum OOH-CIC, KoTOopble BHefpeHbl B pamKax
MeXXrocyilapCTBeHHbIX CTaHAapTOB.

Heob6xoauMo yyecTb NpWM MNOCTPOEHUM MOAENN YeNnoBeYEeCKUin (akTop B pamMmkax MMUTaLUOHHOIO
MOJennpoBaHnAa, MpeanonararoLLero MogenupoBaHMe B3aMMOLENCTBUI MeXAy YyYacTHUKaMU CUCTEMbI

(pucyHoOK 5).
Pucynok 5 - WVHbopmaunoHHble pecypcbl, nabopatopHas WHGpacTpykTypa, npoueccbl WHGOPMUpPOBaAHUA U yueT
WHhopmaLnoHHble BOHA
pecypcbl EAVHBIN peecTp cepTudurKaToB 1 aeknapaumini o cootseTcTBT! (TC)
PMOXBB
F'MC npoMbILLINEHHOCTHU
nnn
- PeecTp xmmunyecknx BeLecTs 1 cMmecei
- MNepeyHu XMM. BeLecTB 1 NPOAyKLMN B 06paLleHnu,
- MNepeyHun orpaHMYeHHbIX 1 3anpeLLeHHbIX XUM. BELLLeCTB U MPOoAYKLUN
- B, npo1!3Bogartenci
- B[l cBOWCTB XMM. BeLLecTB
- B4, Mb
NabopaTtopHas AKKpeanToBaHHbIe UCMbITaTe/lbHble LIeHTPbI (labopartopun) - OLEeHKa COOTBETCTBUSA YCT.
MHpacTpyKTypa TpeboBaHWNAM, B T.4. oLeHKa onacHocTy ansa 34 n OC, B Tom uncne GLP, PULL
NHpopmuposaHue Crc
TP TC BXN
FOCT 30333-2007 (Macnopt 6e3onacHocTn), FTOCT 31340-2013 (npegynpeputenbHas
MapK1pPOBKa)
LieHTpbl HdopMMpoBaHUs
Yenoseyeckuii MmMuTaLnMoHHOe MofenvpoBaHue
thakTop

MpeAcTaB/ieHHble Bbille O4MHHAALATL 6/10KOB (hOPMUPYIOT MOAEeNb FOCyAapCTBEHHOrO PerynmpoBaHus
06palLleHns XUMUYEeCKNX BELLEeCTB U NPOAYKLUN.

MpefnoXeHHbI NoAxos 6bi UCNOMb30BaH A1 ONUCaHWs CUCTEMbI PEryiMpoBaHus Npu nepexofe Ha HAT.

B HacTosiwiee Bpemsi B Poccuiickoit ®efepauyuu ans peanusauymu noavTWKU rocygapctBa fo nepe-
X04y Ha npuHuMnbl HAT chopMypoBaH nepeuveHb MPUOPUTETHLIX Mep, HanpaBAEHHbIX Ha OTKa3



Mopens rocynapcTBeHHOro peryiMposaHms o6paWeHMs XUMMWUYECKNUX BEW eCTB 1 NPpoAYyKUUYN

M eHeapenue HAOT B Poccuiickoli ®epepauun

OT MCMONb30BaHUA yCTapeBLWNX W He3P(HEeKTUBHbIX TEXHOMOTWIA, Nepexof Ha NPUHLMNbI Hanay4yLlmnx
[OCTYMHbIX TEXHONIOTUIA N BHEAPEHNE COBPEMEHHbIX TEXHONOTUA.

Mo wrtoram cosellaHnss O BHegpeHun HAT B npombiwneHHoCTM 24.10.2014 nog npefcefare/i.CTBOM
[.A. MegBeseBa B Lensax yny4ylleHnUs 3KOOrMYecKol cuUTyalmu B CTpaHe ¢ OAHOBPEMEHHbIM pa3BUTWEM 3Hep-
roadheKTUBHbIX NPOU3BOACTBEHHbIX TEXHONOTMIA, peLleHns 3afaqy MMNOPTO3aMelleHNs W NOBbIEeHNS KOHKY-
PEHTOCMOCO6HOCTI, BbINO NPUHATO peLleHne 06 akTyanMsauumn KoMMaekca MeponpusaTiii no nepe-xogy Ha HAT.

B uenax peanusaunn faHHbIX MEPONPUATUIA paccMaTpmMBaeTCs Y BO3MOXHOCTb MHTErpaL M OCHOBHbIX
npuHUMNOB npumMeHeHus HAT B HauMOHaNbHYK CUCTEMY PperyiMpoBaHWs MPOU3BOACTBA NPOAYKLUUN
(ToBapoB), BbINO/IHEHUA PaboT M OKaszaHUA YCAyr.

Uto kacaetca 0o6bekTa perynMpoBaHus, B HacTosiliee BpemMs OOBLEKT rocyfapCTBEHHOro perynu-
poBaHuA npeAcTaBnser coboii obnactb pacnpocTpaHeHWs TOro WM WHOTO 3aKoHOAaTeNlbHOro akra.
Tak, ®efepanbHbiM 3aKOHOM OT 27 faekabpsa 2002 roga Ne 184-®3 «0 TeXHMYECKOM peryinpoBaHum»
(B pegakuun denepanbHbliX 3aKOHOB) obecrneynBaloTCA OTHOLIEHUS, CBA3aHHbIE C TpeboBaHMAMU K Mpo-
AyKUMK 1 npoLeccaMm NMpPou3BO.CTBaA.

depepanbHblii 3akoH oT 30 mapTta 1999 roga Ne 52-®3 «0 caHMTapHO-3NUAEMUONOTNYECKOM
6narononyynn HaceneHus» perynnupyer oTHOLWEHUS, BO3HUKalOWMe B 061acTn obecnevyeHns caHuUTapHo-
3MNAEMMUONOTNYECKOrO 61arononyyms HaceneHus.

PerynupoBaHue BbIGPOCOB BpefHbIX (3arpsA3HAIOLLIMX) BELWECTB B aTMOCHepHbIi BO34yX U BpPeAHbIX
husnyecknx BO3AENCTBUIA Ha Hero ocyL,ecTBNAeTCA B COOTBETCTBUM ¢ PefepanbHbiM 3aKOHOM OT 4 Mast
1999 roga Ne96-®3 «O6 oxpaHe aTMOC(EPHOro BO3AyXa».

TemM He MeHee, B Te€X U MHbIX ClydYasx 06beKTOM peryinpoBaHns ABAAETCA UCTOYHWUK, OKa3blBatoLLNi
HebnaronpmaTHOe BO3AEWCTBUE Ha OKPY>KaloLLY0 Cpejy U YenoBeka.

PerynnpoBaHue Ha ocHoBe HAT 6a3upyetcs Ha PegepanbHOM 3akoHe 0T 21.07.2014 Ne219 «0 BHeceHUun
n3mMeHeHun B ®efepanbHbil 3aKOH «O6 OoxpaHe OKpyXatoleli cpefbl» U OTAeNbHble 3aKOHOAATEeNbHbIE
akTbl Poccuiickoin ®efepaumm», KOTOPbIA perynupyeTt OTHOLWEHUS B cthepe B3aMmogeicTeus obuiectsa
N NpUPOAbl, BO3HMKAIOLLME NPU OCYLLECTBNEHUMN XO3AWCTBEHHON W WHON [eATeNbHOCTU, CBA3aHHON
C BO3[eCTBMEM Ha NPUPOJHYIO cpeay.

Tem He MeHee, cpepa MpUMeHeHUs BbllleyKa3aHHOTO ®efepasbHOr0 3aKOHa C/MILKOM BENUKA.
JlorMyHO NPeAnonoXuTb, YTO B TaKOM C/ydae OGBLEKTOM TrOCYyAapCTBEHHOro peryinpoBaHus CTaHyT
XUMUYecKue BelLecTBa B cOCTaBe BbIGPOCOB, CGPOCOB, OTXOA0B.

Mpy 3TOM y4yeT Bcero pasHoo6pasns XMMUYECcKUX BellecTB B BbiGpocax, c6pocax, 0TXo4ax He TONbKO
He 06s3aTeneH, HO W He XenaTteneH. Heo6xoarma Bbi6OpKa TaK Ha3biBa€MbIX MapKepHbIX BeLLecTs,
B MOJIHOV Mepe oTpa)karwlmx cneyuduky oTpaciv Npou3BOACTBA.

Tekylwee perynupoBaHue Ha
COCTOSAHUE ocHoBe HAOT

O6bekKT XUMUYECKNE BCLULCCTBA B

perynu- MCTOYHUK BO3AECTBUSA cocTtaBe Bbl6poCOB, COPOCOB,

poBaHuA 0TX0A0B

e MapkKepHble BewecTBa



Cnegyowym Heob6XOAMMbIM 3/1€MEHTOM T[OCY[apCTBEHHOIO PeryinposaHna SBAAKOTCA y4yacT-
HUKN CUCTEMBI.

B HacTosiuee Bpemsi cyliecTByeT AocTaToyHO 6o0nblwoe konnyectso POVIB u opraHusauuii,
ocyujec-TBAAOWMUX HaA30pHbIe (YHKUMUM 3a npoueccamm c6pocoB, BbLIGPOCOB W yTUAMU3aL UK
3arpAsHaowWwmx Bewects. ®yHkuum ®OWB, Haf30pHbLIX OpPraHOB NOPOW Ay6NupylT ApYyr Apyra;
MeXXBeJOMCTBEHHOE B3aMMOeliCTBME He BCerga OTNaXeHO W YyBennm4ynBaeT Harpysky Ha Cyb6bekTbl
NPOMbILLIEHHON feATeNbHOCTH.

PerynuposaHue Ha ocHoBe HAT onTMmasiibHO AO/MKHO OCYLLECTBAATLCA MPU TaKUX YCNOBUAX, KOrga
cyliecTByeT OAWH pPerynstop W OAWH OpraH, OCYLLeCTBAAILWMNIA rocyfapcTBEHHbI Haf30p: Torga BcA
UHpOpMaLmMa NS NPUHATUS yNpaBieHYeCcKnX peleHnin byget cocpefoToyeHa B OAHUX PyKax.

Tekyuiee perynupoBaHue Ha
cocTosiHUe ocHoBe HA 1

Perynatopsl, Hag30pHble 1 perynatop, 1 Haf30pHbI

YuyacT-
opraHbl, TPOMBbI W /TIEHHOCTb, — » OpraH, NPpoOMbIWNEHHOCTb.

HUKN obu,ecTBEHHbIe OpraHnsayum

obw ecTBeHHble opraHMsaummn

CyLL,ecTBEHHYIO pOfib B PErYIMPOBAaHUN UTPAIOT PaKTOPbl BHELHErO BANAHUSA.

Tekylilee cOCTOAHMe rocyjgapctesa npeanofnaraet, YTo BO [naBe CTOAT HaUWOHaNbHble MPUOPUTETHI,
perynupytoLyne OTHOLWEHNA B pa3HbiX clhepax AesaTenbHocTU. Kpome aToro cyLecTBYOT MeXAyHapoaHble
o6a3aTenbcTBa, KOTOPble B TOM WAW WHOI CTENEHW OKa3biBalOT BAUSHME BOMPOCHI PerynimpoBaHus.

Mpu nepexoge Ha npuHumMnbl HAT Heobxoguma akTyanusauma LOKYMEHTOB C yYeTOM TOro, 4TOOGblI
HauWoHanbHble NPUOPUTETbI He BCTynanuM B MNPOTMBOPeYnEe C MeXAyHapoAHbIMU o06s3aTenbcTBamu,
HOYYUTbIBANN 6anaHc MHTEPECOB MeXAy perynmpoBaHuemM B chepe NPMPOAON0Nb30BaHNA Y MPOMbILLIEH-
HOW MONUTUKN.

Tekyuiee perynnpoBaHune Ha
COCTOsIHuE ocHoBe HAT

HauvoHanbHble NPNOPUTETHI AKTyanusauuns

*  3eMeNbHbIli KOAeEKC. — » 3aKoHoOjaTe/ibCTBa C yyeTom

BOAHbIN KOAEKC.
BO3AYLWHbI KOAeKC
e 219-®3: oxpaHa
OKpy>atuwen cpeabl
* 184-d 3: npoaykuuna.
npoueccbl Nnpou3BoAcTBa
. 116-®3: onacHble
NnPon3BOACTBEHHbIE
06BbEKThI
e b52-d3:caHuTapHO-
annaemMmunonornyeckoe
6narononyyne HaceneHus
MexayHapogHble
ob6A3aTenbcTBa
« BTO.E3C, O3CP. AT3C

TOro, UT06bl HaUNOHaNbHbIE
nPUOpPUTETLI HE BCTyNanaun B
npotuBopeumre ¢
Me>XXAyHapoaHbIMU
0653aTeNnbCTBaMM, HO YUnUTbIBaNm
6anaHc MHTEPECOB BCEX
3aMHTEPECOBaHHbIX CTOPOH



Mopens rocynapcTBeHHOro peryaiMpoBaHmus o6pauleHMs XUMUWUYECKNUX BEW eCTB U NPpOoAYyKL NN

M sHeppenue HAT B Poccuiickoli ®epepaunn

Cneplyet y4yecTb, YTO Kak B HacTosliee BpPems, TaKk U Npu perynMposBaHnUM Ha ocHoBaHun HAT nHAu-
Katopamu perynnposaHus 6yAyTABNATLCA NMOKa3aTe/nn COCTOAHUA,0CHOBaHHbIEe Ha NpeBbleHun/He npe-
BblweHun MAK (OBYB) 3arpasHAlOWMX BewecTB B aTMOC(EPHOM BO3Ayxe, BOAHbIX 0O6beKTaX, CTOUYHbIX
BOZlax, noyse.

B 1O >Xe Bpems Mpu perynnposaHun ¢ ucnosnb3osaHneMm HAT nHaMKaTOpamMu COCTOAHUS [AO/MKHO cTaTb
oTHeceHue 06bekToB K|, I, 111, IV KaTeropuii kak nokasaTenb WX BO3AENCTBMUS Ha OKPYXXalOLLyK cpegy.

B HacToALwee BpeMsa nokasaTenu yrnpaBneHns - 3TO Knaccudukauns npejnpusaTuii, BOgHbIX 06BHEKTOB,
CTOYHbIX BOf. Mpu nepexoge Ha HAT HeraTuBHble BO3A4ENCTBUA B pamMmKax CyObeKT-06beKTHbIX OTHOLLUEH W
MOFYT OUEeHMUBaTbCA 4Yepe3 MOHATME yuiepba C y4eTOM KayeCTBEHHOrO aHanu3a BO3AeWCTBUI Ha OKpy-
Katolyo cpefy Cy6beKToB MPOMbILLIEHHON AeATeNbHOCTM M NoKasaTtensiMu ynpaBneHns, oTpaxkatowmmm
TeMnbl nepexoabl U 3aeKTUBHOCTU BHeapeHusa HAT.

Tekyuiee perynupoBaHune Ha
cocTOosAHUNE ocHoBe HAT
NHanka- MokasaTenu cocToAHMUA Moka3aTenn CoCTOSIHUSA
TOpHI *  YpoBeHb npesbllweHns / He * KayecTBO OKpy>KatoLiem
perynupo- npesbiweHnsa MAK CpC/bl C y4eTOM 3
BaHUS (OBYB) B aTMocthepHOM pervoHasibHbIX 0CO6eHHOCTel

1 anddepeHLMpoBaHHOro
noaxoga no uensm
MCNoNb30BaHNSA 06bekTa

BO34yXe, BOAHbIX
ob6bekTax, no4yse
MokasaTenu ynpaesneHus

. perynvpoBaHus
Knaccudpumkaumsa BogHbIX . SKonormueckuii yuyep6
061eKTOB, CTOYHbIX BOA Moka3atenun ynpaBreHnsa

e Knaccudumkaumsa onacHbix - [lons npeanpusituii
Npon3BOACTBEHHbIX Ucnonb3y towmx HAr
00beKTOB e Temnbl BHegpeHua HAT

e CaHuTapHas * YpoBeHb 3(hPeKTMBHOCTN
Knaccupunkaumnsa BHeapeHuns HAOT

npeanpuaTUAN,
NpPoOn3BOACTB U 06BHEKTOB

CnegytoLimnii 3NeMeHT rocyaapCTBEHHOTO PErynMpoBaHnst - 3TO HernocpeAcTBEHHO UHCTPYMEHT Perynmpo-
BaHUsl, KOTOPbIA COCTOUT 13 HECKO/bKMXYPOBHE,0CHOBaHHbIX Ha MPUHLMNaX B3aUMOCBSA3U,JOKYMEHTUPOBaHNMY,
KOHTPO/ISI M OTBETCTBEHHOCTH, & TakxKe Moc/efoBaTe/lbHbIM OCYLLLECTBIEHNEM KaX0ro U3 ypOBHS.

B HacTosilee Bpems Ha CY6bLEKTbl MNPOMbIWIEHHOW AeATeNbHOCTU TSXKUM GpeMeHeM oatcs
OTYEeTHOCTb, pa3paboTka MNPOEKTHON 3KONMOTMYeckoi [OKYMeHTaluun, rurmeHuyeckoe (caHUTapHoe),
3KOMOTMYECKOe U TeXHUYeckoe HOpMUpPOBaHWe, Haf30p (IKCNepTHas OoLeHKa).

YCTaHOBNEHHbIE 3aKOHOAATENbCTBOM W HALMOHANbHLIMW CTaHAapTaMu 3HauyeHWs NpaBUl U HOPM
B 06/71aCTM 06paLLeHNs XUMUYECKUX, KaK NMPaBWU/o, He OTPAKAKOT HAUBLICILME JOCTUXKEHUS HAayKU U HayKu
M TEeXHUKU U, MO CYW,eCTBY, SIBASAOTCA KOMMPOMMUCCOM MeXJy BO3MOXHOCTAMY MPOMbILL/IEHHOCTH
(60NbWUHCTBA U3rOTOBUTENE) NTpe6oBaHUAMY perynsTopa. Kpome Toro, B NpoLEecc BOB/eUYEHbl pasHble
®OVIB 1 HaA30pHblE OpraHn3aLmm, OcyLLecTBAAOWMe CBOM PYHKLAN U CBOU 3ajauu.



Mpv nepexofe Ha HAT BO3MOXHO ONTUMAaNbHBIM pelleHWeM CTaHeT nepexof OT MPUBLIYHONM
OTUETHOCTM K MepeyHi0 MapKepHbIX 3arpsi3HAOLLMX BellecTB B COOTBETCTBMM C HOPMAaTMBaMu KauyecTBa
OKpYXalollyto cpeay ¥ BHeApeHue TEXHONOTMYeCKOro HOPMUPOBAHWS, OCHOBAHHOTO Ha NpuHuunax HAT
C y4eTOM HOPMAaTVMBOB KauecTBa OKpYyXKalolleil cpeabl, KOPPeKTUPOBKA KOTOPbIX fO/KHA 6biTb NpoBeaeHa
B 6nvkaiilee Bpems.

Tekylyee perynvposaHue Ha
cocTosAHue ocHose ILWT
HopmupoBaHune _ HopmMupoBsaHue
NHCTpy- ¢ HOpMaTUBbl KadecTsa *  [locTeneHHbIi Nnepexof Ha
MEHTbI OC (NAK.OBYB) yAenbHble HOPMaTUBbI
perynupo- * HOpmaTuBbl e T[lepexop HaTEXHOMOTNYECKNE
BaHusA AonyctmmMmoro HOpMaTUBbl Ha OCHOBaHWUM
BO3feiicTBMA Ha OC nokasateneli HOT (pernoHanbHble
(paspeleHve Ha BbIGPOCHI HopMmaTUuBbI KayecTBa OC;
/c6pockl 3B: AU depeHLMpPOBaHHbIe
TEXHUYECKME HOPMATUBSI: HOPMATUBbI 4OMYCTUMOrO
NMMNTBI Ha pasmeLleHne BO34eliCTBUSA C yueToM 6anaHca
0TX0/108) TEXHOMOTMYECKMX (OTPac/eBbIX).
OueHka coumanbHbIX Y 3KOHOMUYECKNX
e Pa3paboTka NPOEKTOB (haKTopoB)
OBOC. NAaB. NAC oueHka
Yuert * paspaboTKa 1 yTBEPXKAEHME
*  ®opmbl hesepansHoro MH(POPMALMOHHO-TEXHUYECKNX
CTaTUCTUYECKOro Habon cnpaBoYHUKOB no HAT
cHus: 2-TMN (Boaxos); 2- YueT
TN (Bo3pyx), 2-TN *  cosfaHuve nepevHs MapKepHbix 3B
(oTxoabl) B COOTBETCTBUU C HOpMaTUBaAMMU
YnpaBneHyeckoe pelweHne kauecTtBa OC
¢ rocyhAapcteeHHas YnpaBneHuyeckoe pelieHune
3KoJjlornueckan * KOMNNeKcHoe 3K0M0ornyeckoe
aKcnepTusa paspelieHne ANa 06beKToB |
e caH-3NHA KCMepTusa KaTeropum
KoHTponb e Pa3paboTka TMNOBbIX
* 3KosiorMyeckue nnarexu (hepepanbHbIX U perMoHanbHbIX
e JKONOrMueckue Hanorm LeneBbIx nokazaTteneii
KoHTponb

* BoccTaHOBMIEHME CTUMYNUPYIOLWNX
N KOMMEHCALMOHHOW (hYyHKLUN
nnatexkeli, oLeHKa U NCNOJIb30BaHMe
3KOCHCTEMHBbIX yCNyr
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Mopaens rocynapcTBeHHOro peryivMpoBaHmns o6paweHmMs XUMMWUYECKNUX BEW eCTB U NPOoAYyKLUYN

W BHEAPEHUE HAT B POCCUNCKOM ®EAEPALINM

Mpy pasroBope O MpoLeccax perynMpoBaHus crnefyeT OTMETUTb O CyL,eCTBOBAHMM MeXxaHW3MOB
caMoperyMpoBaHns Ha 06beKTax peryinpoBaHus.

MexaHn3Mbl CaMOperyMpoBaHns Ha CyGbekTax MpPOMbILWIeHHOW [esATeNbHOCTM B HacTosliee Bpems
B OCHOBHOM NpeAcTaB/eHbl CUCTEMAMU MeHeXMeHTa. Jo6pOoBO/bHbIE MPOrpamMmMbl, UHULMATUBbLI HeAocTa-
TOYHO PasBUTHI.

Mepexof Ha perynMpoBaHus Ha ocHoBe HAT nogpasymeBaeT rny6okoe BOBfieYeHWe [O06POBO/bHbIX
MHULMATUB, MPOrpamMm, CUCTEM MOOLLPEHUS, pa3paboTaHHbIX CaMOi MPOMbILLEHHOCTLIO, YUTO MO3BOMUT eil
60nee LWIMPOKO y4acTBOBATL B MpoLEeccax peryimpoBaHus.

TeKylee perynupoBaHue Ha

coCcTOosAHUE ocHoBe HAT

[06pOBO/IbHbIE UHNLLMATUBDI,
CMCTEMBbI NoOU,peHUs,
[N06pPOBO/IbHBLIE NPOrpamMmMmbl,

MexaHn-
paspaboTaHHble
3M bl
NPOMBILL/TIEHHOCTbIO
camope-
P («OTBETCTBEHHaA 3aboTa»
rynn- .
Cuctembl ynpaBseHuu (Responsible Care).
poBaHusa

«YnpaBrneHue npogykKumnen»
(Global Product Stewardship).
IKONOTMYeCKNn MeHea>XXMEHT).
«OTBEeTCTBEHHbIN BbIOGOP
nocrtaBWMKOB npoaykunmn» (The
Framework Standard for
Responsible Sourcing))

VH(pOpMaLMOHHbIE pecypchbl SBASIOTCA BaXHbIM COCTABHLIM 3/1IEMEHTOB B BONPOCAX PerynMpoBaHus.

C6op, 06paboTKa M aHanu3 MHGPOPMaLMM B HACTOsLLEE BPEMs OCyLlecTBAseTcs pasnuuHbimu ®OUB,
MEXBEJOMCTBEHHAs KOOPAMHALMS MeXAy KOTOpPbIMU HapylleHa WM He OTlaXeHa. 3T0 He NO3BoNseT
BNafeTb NOJHbIM KOMMJEKTOM Bceli MHhopMaLmm, 4Tobbl NPUHUMATL peLleHnst B 061acT perynMpoBaHus.

MpeanonaraeTtcs, 4To MpU Nepexoje Ha perynMpoBaHWe, OCHOBaHHOe Ha npuHuunax HAT 6Gyget
eAUHbI/i opraH MOHWUTOPUHTA, eAnHas UH(POPMaLMOHHasA 6a3a faHHbIX.
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TeKkyuiee perynnpoBaHune HU
cocTosiHue ocHose 11A4T

. EAVHBITE OpraH MOHUTOPUHTa
e TlocypapCTBeHHbIN

< EanHan b
9KOOTUYECKU I A A

) .k Peructp BbIGPOCOB H NEPEHOCOB
NHpopma MOHUTOPUHT P P P

uunoHHble (PocnpupogHaasop) 3B

pecypchbl *  CoumanbHo- FT’MC. NpOMbIWNEHHOCTH

TMTMEHNYeCcKnii

MOHUTOPWUHT

(PocnoTpe6bHaasop)

b4, pcccTpbl
(PocnpupoagHansop.
PoccTrar.
Pocnotpe6bHaasop.

Poccenbxo3Hap3op. MUC)

3To kacaeTca U Bonpoca naGopaTtopHOil WMHGPACTPYKTypbl. B HacTosiuiee BpeMs npoBeaeHue
nccnefoBaHuii (MCNbITaHWiA, OLEHOK) OCYLLecTBAsSETCS pasMyHbIMK nabopatopusimu (Pocnotpe6Hassop,
Pocrnapomer), caHUTapHbIXx naGopatopuii NpegnpusTUiA, BeJOMCTBEHHbIX naGopatopuii (BofoKa-
HanynpasneHue, WUHCTUTYTbl, HWLL). Mcnonb3yemble MeToAbl pasHATCS, WHTepnpeTauus pesynbTaToB
nccnefoBaHUs - ToXe.

B onNTyManbHOM BapuaHTe - 3T0 nepexof K efMHbIM MeTOAWKaM NpoBeAeHuUs UCMbiTaHuii, B3aUMHOMY
NPU3HAHUIO AaHHbIX.

TeKylee perynuposaHue Ha
rr-TNAHHO nTHAM* 11T

Na6opa- Na6opatopuu Na6opatopun —>EgHMaH

TopHas * Pocnpupoanaasopa: *  MeTOAWKa NPOBeAeHUS

nHppa- * PocnoTpe6Haasopa; McnbiTaHMy -> B3auMHoe
*

TPy K- CaHuTapHble nabopatopumn NPU3HAHME N aHHbIX

Typa npeanpuaTuin:

e BeAoMCTBEHHble
nabopartopuu
(BogOKaHanynpas/feH He,
MHCTUTYTbl, HN L bI...)
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MOJAENL rOCYAAPCTBEHHOIO PEFY/IMPOBAHUA OBPALLEHUS XUMUYECKUX BELWECTB U NPOAYKLUM
1 BHEAPEHME HAT B Poccuiickoit PEEPALIUM

TakuM 06pa3oM, NOCTPOEHUE CUCTEMbI FOCYAAPCTBEHHOTO PEryiMpOBAHUS Ha OCHOBE MPUHLMUMNOB
HauNy4WmKX JOCTYMHLIX TEXHONOTWUIA OTPa3UTCA He TOABKO HA NPUPOLOOXPAaHHOM 3aKOHOAATENbCTBE,
HO W Ha 3KOHOMMWKE MPOMbILWAGHHbLIX NPegnpUATUIA, NOCKONLKY NpUMeHeHWe 3PHEeKTUBHON CUCTEMSI
perynupoBaHus Ha ocHose HAT no3BoAWUT NpeanpuUATUAM BHEAPUTL KAYeCTBEHHO HOBBI NOAXOA NS
obecrneyeHus cBoei X03siCTBEHHON feATeNbHOCTH.

MpUMeHeHMe COBPEMEHHbIX pecypcocheperatolnx, MIHHOBALMOHHBIX U HAUYYIIMX BOCTYMHBIX TEXHO-
NIOTWiA [acT BO3MOXHOCTb MCMONL30BaTb HOBOE TeXHONOMMYeckoe obopynoBaHue npu (GUHAHCOBON
NoAJepXKKe rocyAapcTBa, a TaKke ONTUMU3UPOBATL AEATENLHOCTL MPOMbIWIGHHBIX NPeANPUATUIA 38 cyeT
Nepexofa K BbIMONHUMbLIM TpeGOBaHUAM U NOKA3ATENIAM, KOTOPbIE YCTAHOB/EHEI PETYANUPYIOLWMUMU OPraHaMu.

JIUTEPATYPA

1. [1.0. CKOBENEB, M.A. CTOPOXEHKO, E.B. JXyPBA, H.M. MYPATOBA. CTPYKTYPA MOJE/IN HALIMOHANBHON CUCTEMbI PEFYINPOBAHMA
OBPALLEHMA XWMUYECKON NPOAYKLMW. KOMNETEHTHOCTb 9-10/110-111/2013

2. [1.0. CKOBENEB, M.A. CTOPOXEHKO, E.B. JXYPBA, H.M. MYPATOBA. CTPYKTYPA MOAENWN HAUMOHANBHOWM CUCTEMbI PEMYINPOBAHUA
OBPALLEHMA XMMUYECKON NPOAYKLWW. KOMNETEHTHOCTb 1/112/2014

3. PACMOPAXEHME [TPABUTENLCTBA POCCUIACKOM PELEPALMM OT 27 AHBAPA 2015 F0f1A N298-P. I11AH NEPBOOYEPEHbIX MEPOTIPUATUN
M0 OBECTEYEHUIO YCTONYNBOIO PA3BUTUA IKOHOMUKI U COLUMANBHOWM CTABMABHOCTU B 2015 rojy.

4. ME3EHUEBA 0.B., CKOBENEB [1.0. BHEAPEHWE HAWAYYLIMX JOCTYNHBIX TEXHONOTUIA KAK 3EMEHT CUCTEMbl KOMIAEKCHOTO
MPEJOTBPALLEHWNA W KOHTPONA 3A HETATMBHbLIM BO3LENCTBUEM HA OKPYXAIOWYK CPELY // HAWAYULIME JOCTYMHBLIE TEXHOJOMUW.
MPUMEHEHME B PA3INYHBIX OTPACAAX NPOMBIWWAEHHOCTU. CB. CT. — M., 2014. C. 24-31.
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Paspa6oTka moaxonoB K pery/impoBaHMIO

HA OCHOBAHUW MOJENN B3ANMOAENCTBUA
HOPM N NCIMOJIHEHNA 3AKOHOB

[.0. Cko6enes - anpextop YN «BHNUU CMT»

B.M. KosaneHko - nHxeHep oTAaena cTaHAapTM3auum NpoaykKuuUmM HepTenepepabaTbiBato weid M HeGTEXUMUUYECKO I
npomeiwnennoctn PrYMN «BHUU CMT»
E.B. BparuH - 3amecTuTenb reHepasbHOro AupekTopa OOO«erK-XOI'I,qVIHF»

Pa3BuTME 1 COBepLUEHCTBOBaHWe  NpeanpuATHii
OTeYeCTBEHHOW MPOMBILLIEHHOCTU B HacTosILLee Bpemst
TpebyeT pa3paboTKM HOBbIX MPUHLMNOB W MOAXOLOB.
OfHUM U3 COBPEMEHHbIX NyTell pelueHns sBnseTcs
BHe/IpeHVE B rocyfapCTBEeHHOE perynmposaHue npo-
MbILUEHHON AeATeNbHOCTN MPUHLMIOB  HaWyuULLINX
[OCTynHbIXTexHonornn (HAT).
Hactoslaa craTbsi NOCBsLLEeHa OnucaHuilo no-
NbITKM WCMO/Ib30BaHNS MaTteMaTuyecKon Teopumn
Urp 4na MofennpoBaHUs MNOBeAeHNS XO3SAWCTBY-
HOLWMX Cy6LEKTOB B 3aBUCMMOCTU OT BbIMOHUMOCTU
N 060CHOBAHHOCTW YCTAHOBNEHHbLIX HOPM.
BHegpeHne HAT B OTEYECTBEHHYHO MPOMBbIL-
JIEHHOCTb CXeMaTU4YHO MOXeT ObiTb MpefcTaBneHo
Ha pucyHke 1. PaccmaTpuBaeTca paj XO3SIACTBY-
loWnx cy6bekToB, npeacraBnAloLimMx coboii npo-
MblLUIEHHbIE MPeAnpuATua. 3TW CyO6bekTbl B3au-
MO[eNCTBYIOT Kak MeXay co60ii,Tak ¢ peryniTopom
M HaA30pHbIMKW oOpraHamu. B cBOKW ouYepefb Perynatop MOXeT MPOBOAUTb KakK MMPOMbILWIEHHYIO
nonntnky (MuHnpomTopr Poccuu), Tak U 3KONOrn4yeckyto nonutuky (MwuHnpupogel Poccuun). Ponb
Haf30PHbIX OpraHoB B A@HHOM Cny4dae 3akn4vaeTcs B KOHTPOJSie 3a UCMONHeHMeM Tpe6oBaHWn 3aKOHOB
XO3ANCTBYOWNMU CY6bEKTAMN.

[anee 60nee nogpo6HO 6yAeT pacCMOTPEHO NOBefeHne XO3ANCTBYHOLW X CyOBEKTOB B 3aBUCUMOCTU
OT ynpasAnstoL,ero Bo3geiicTeus.

Tekyllee npefcTaBlieHVe O roCyfapCTBEHHOM MNOAUTUKE CBOAMUTCS K TOMY, 4TO ee Hea(h(heKTUBHOCTb
(nposiBNAlOLWanca B BbICOKOM YPOBHE HeraTMBHOrO BO34eiicTBMA) TpebyeT AaNbHENLEro yXectoyeHus
HOpPM W Mnpoueayp KOHTposnsd. OfiHako, camMoO MPUHATUE FOCY[apCTBOM 3aKOHOB W MOA3aKOHHbIX aKTOB, ycTa-
HOB/IEHME HOBBIX XXECTKUX TpeboBaHU elle He obecneymBaeT TOro, YTO 3aK/OYEHHbIE B HUX HOPMbl 6yayT
cobntogartbea. YacTo 3aKOHbl He WCMOMHAOTCA, T.K. B HUX yCTaHaBNMBAOT TPYAHOBbLINMONHUMbIE TpeboBaHMA,
npotuBopevalime HopMam, npeobnagawowmm B obuiectBe. Tak, Hanpumep, CaHlvH 2.1.4.1074-01 ycTta-
HaBnMBaeT MNpefenbHO JOMycTUMYK KoHueHTpauuio (MAK) mean B nuTbeBoi Boge He 6onee 1mr/n,
MAK mMegnm B guctunnvpoBaHHOW Boge, cornacHo OCT 6709-72, gpo/mkHa cocTaBnAaTb He 6onee 0,02
mr/n. B cBoto odvepefb MAK mean ans BOAHbIX O6bEKTOB PbIOGOXO3ANCTBEHHOrO HasHayeHua (B COOT-
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Paszpa6oTka Nnoaxon0B K pery/iMpoBaHMIO HAa OCHOBaHUU

MOZENN B3AVMOZENCTBUA HOPM U UCTONHEHNA 3AKOHOB

PuncyHok 1 - Cxema B3aumMopjeiicTBMA XO3ANCTBYO W X Cy6bEKTOB U perynsatopa

NMNpoMbIWNeHHas

MWUHMPOMTOPT noJsINTNKa
n
0)
w JKoniornyeckas
2 nonnTunKa

=hy

Haa3opHbIe opraHsbl

o OUOTRV® 08

N # N

X038UCcTBYOLWME CyOBHEKTDI

BeTcTBUM C [lpukasom Pocpbi6onosctBa Ne20 ot 18.01.2010) pgoskHa cocTaBiATb He 6o0fee 4yem
0,001 mr/n. OueBMAHO, YTO Takas HOpMa A9 CTOYHbIX BOJ TPYAHOBLINOMHMMA, T.K. OHa 60nee XecTkas,
YeM YCTaHOBNEHHble AN NUTbeBOW W AUCTUNNINPOBAHHONM BOAbI.

Pe3kne M3MeHeHWs B 3aKOHOZAATeNbCTBE TAKXKEe MOTYT HeraTUBHO BAUATb Ha MPefnpusATUs, KOTopble
cTapalTcs co6noaTh 3aKOH UM UCMOMb3YIOT Afs 3TOTO0 HOBble TEXHOMOrMU. Hanpumep, [0 OTMEHbI
«MHAYKTVBHO-METOANYECKNX YKa3aHU Mo B3MMaHMI0 MAathl 3a 3arpsisHeHUe OKpyXKalolleil npupoaHoii
cpefbl»[]] NnpegnpusaTus, He NCNONb3YyloLLMe A5 MPOMbIBKM OTXOAOB MPOM3BOACTBA (hOCHOPHON KUCNOThI
peuHylo BOZLY U Tem caMblM, MOJHOCTbIO UCKOUalolMe c6pOoC NPOMBbILLNEHHbIX CTOKOB B MOBEPXHOCTHbIE
BO/bl,0THOCUINCH K NPEANpUATAAM 4-ro Knacca onacHoCTV U NAaTuam wrpagbl onpejeneHHoro pasmepa.
Mocne OoTMeHbl 3TUX YKasaHUil cymMMa LWiTpada BO3pOCia NpakTMyeckn B fecsATKM pa3. OueBMAHO, UToO

15



BTaKol CUTyaLuu NpeanpusTusM BbirOgHee NepeinTy Ha TPagWLMOHHYIO TEXHOOTMMIO C UCNONb30BaHWeEM
peuHoii BoAbl, HaHOcAWY 60MblUNI Bpes oKpyXatoleii cpefe, T.K. onnata wTpagpa HeusbexxHa npu
No6oii TeXHONOTUM 1 ee COBepPLIEHCTBOBaHME B JaHHOM Cly4yae TepsieT 34paBblii CMbICH.

YunTblBasgd HEOAHO3HAYHOCTb B/MAHUSA HOPM 3aKOHa Ha ero WCNosHeHwe, B HacTosilel pa6oTte
npegnaraeTca UCNONb30BaHWe pe3ynbTaTOB WUCCNef0BaHW amepuKaHCKMX ydeHHbIXx Maccadycetckoro
TEXHOMIOTNYECKOro MHCTUTYTa [JapoHa Aiicmorny n Mateto 0. [xekcoHa Ha Temy «CouuanbHble HOPMbI
N ucrnosHeHne 3akoHOB»[2. MpuHMMmaeTca cnegytowas hopmanusaunsa 3akoHa (pUCyHok 2). OH Konu-
YeCTBEHHO xapakTepusyeTca wuHTepBasiom oT 0 go 1. «0O» o0O3HayaeT NONHOE WCMOJIHEHWE 3aKOoHa,
3anpeLieHne Nto60ro BO3feiCTBMA Ha OKpy>KatoLLyto cpeay. A«1lx» pa3pellaeT no60e, faxe MakcumanbHoe,
BO3/leliCTBME Ha OKpYXaloLlyt cpeay.

PuncyHok 2 - dopmanusaymns 3akoHa

ontTnMmanbHble,

BbINMO/IHUMbIE
HOPM bl
| L
H h
0 1
3anpeueHo nb6oe PaspeweHo no60e (Wwax)
BO3AelicTBUE Ha Bo3aelictBue Ha
OKpyXXatwlyt cpegy oKpyXar Uyt cpegy

Byaem paccmatpuBaTtbh MpPoOLECC, UCNOMb3ys MPUHLMM «OT MPOCTOr0 K CMOXHOMY». [epBOHa4vanbHO
npoaHanu3vpyem cTaTM4ecKyto Mofenb,T.e. MaTeMaTUYECKY0 MOAesb, B KOTOPOIi 3aBUCUMOCTN OTHECEHbI
K OAHOMY MOMEHTY BPEMEHM.

OfHvM 13 atanoB No6oro npolecca MOAENMPOBaHNA ABNAETCA (POpPManm3aumnsa UCXOLHbIX AAHHbIX.
K HUM MOXHO OTHecTu:

N={1,..n}, n>2 - KOHeYHOE YMCNO XO3ANCTBYIOLLNX Cy6BEKTOB. PaccmaTtpuBaeTcs paBHOMepHoOe
cny4yaliHoe Mo-napHoe cornacoBaHue.

T - hyHKLMUA cornacoBaHus. m (i) o603HavaeT cornacoBaHue napTHepa ¢ i-M X03ANCTBYHOLW UM CYy6b-
ektoMm, m (i) * 7m (m(i)) =1i.

B.e [0,1] - TMn xo03alicTBytowero cybbvekra. MNpeacraBnsieT coboli CKNOHHOCTb O6beKTa K BbIMO/-
HeHWIo 3aKoHa. PacnpejeneH B COOTBETCTBUM C KyMYNSATUBHOW (yHKUMen pacnpegeneHusa F. [ina npoc-
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Paspa6oTka Nnogxonos K peryiMpoBaHMIO HAa OCHOBaHWUU

MOZENN B3AVMOJENCTBUA HOPM U UCTIONHEHWA 3AKOHOB

TOTbl cymMTaloT, 4To OCTPOro Bo3pacTtaeT U HenpepbiBHa Ha oTpe3ke oT 0 4o 1, npuyem F(O) = O Vv\F(l) = 1.
310 03HayaeTt, 4to B TO4YKe (0,0) NOMHOCTLIO UCMOJIHAET 3aKOH, a B TOoYke (1;1) 3aKOH He uUcnoJiHAeTcA

(rpatmyueckn yHKUMA F npepctaBneHa Ha pucyHke 3).

PncyHok3 - KymmynatusHaa pyHKUMA pacnpeaeneHuns,

b. e [0,1] - 6a30Bblli peXxMM NoBeAeHUs. B 4acTHOCTM, XO3AMCTBYOLWMIA CYyOBbEKT BbIOMPAET PeXum
noBejeHna [0 3Tana cornacoBaHuA,T.e OH He 3HaeT m (i) Npy BbIGOpe CBOEro pexxmma noBefeHus.

B, - akTmueckuii pexum nosegeHus. O3HayaeT TO, YTO 6A30BbIN PEXUM MOXET OblTb CMeLLeH
K (hakTM4YeckoMy B BMAY COGMOAEHUA 3aKOHa v AeCTBUSA BHELWHUX hakTopoB.

Le [0,1] - mogenb 3aKOHa.

Takxe AN NOHUMaHWA MOAenn HeobXxo4MMO BBECTM AONONHUTENbHble 0603HAYEHUS:

ri> [0,1] - BepOATHOCTb KOHTPO/IA PerynaTopoM pexumoB Nto60i napbl XO3ANCTBYOWMUX CYyObEKTOB.

w.e {0,1} - peweHne xo3alicTBYylOLWEro cy6bekTa i coobLatb 0 HEKOPPEKTHOM MOBEAEHNN NapTHepa.
«1» 03HayaeT NoONoXnTenbHoe peweHne, «O» - oTpuLaTesnbHOE.

¢> 0 - wrpad, BbINa4YMBaeMblii B Cly4ae HapyLleHUs 3aKoHa.

Torga Bbiroga x03aicTBylOLWEro cybbekrta MoXeT 6bITb paccymMtaHa no popmyne:

roe B-i = N —gj-- cpefHuii pexvum noseAeHUs APYrnx X03aNCTBYHOLWMNX CYyObEKTOB, OT/INYHbIX OT /.
1 n-1
£ > 1 - napameTp, KOTOPbIA (UKCMPYeT oTpULaTenbHble BHEWHNE 3P eKThI.

a > (0,1) - mepa «CouManbHOl 4YyBCTBMTENbHOCTU». Perynnpyetr OTHOCUTE/IbHYH BaXKHOCTb COG-
CTBEHHbIX NPEANOUTEHNI MO CpaBHEHMIO C Npeo6najarolleil «HOpMOii». B Hallem ciydae COOTBETCTBYeT
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«0XWNJAEMOMY PEXUMY» MOBEEHUA LPYIMX XO3ANCTBYIOLNX CY6BHEKTOB.

B npouecce MOAeNMpoBaHMS aBTOPbl MPUMEHSIOT MaTeMaTMUYecKkyld TEOpUI0 Wrp, paccMaTtpuBas
cUTyalmio ¢ no3vumm 6aiiecoBbix urp. MoatoMy pesynbTaT npejcTaBnseT co60ii paBHOBECHOE pelleHue,
T.e. CMTyal o, KOTOpasi BbIrOAHA BCEM yYacTHUKAM.

Ha pucyHke 4 npuBejeHa rpaguueckas nHTepnpeTauus 3-x ciydaes:

1. cnyuaii, Korga 3akoH paspeluaeT BCE;

2. cnyvail NONHOTO UCNOMHEHUS 3aKOHA;

3. cnyvail YacTUYHOTrO MCMOJIHEHUs 3aKOHA.

MepBas cuTyauus, Korga 3akoH paspeliaeT Bce (/. = 1), npeAcTaBieHa Ha pUCYHKe YepHOI CnoLiHo
NUHUEN. JIMHellHOCTL B JaHHOM cfiydae sBAsieTcs CNefCTBMEM TOro, uto 6e3 paccMOTPEHUs 3aKOHOB
BbIMIPbILL MpejcTaBnseT co60oii KBagpaTUUHYO (YHKLMIO. PAacCMOTPEHHbIN Bbille napameTp onpegenset
Yyron Hak/loHa paBHOBECHbIX CTpATerunii.

Cnyyail NOMHOrO WCMONMHEHUS 3aKOHA Ha PUCYHKe MpeAcTaBieH KpacHoW NyHKTUPHOW NuHueil. Mo-
MEHT M3710Ma Ha rpagmke o3HayaeT MOMEHT BBEAEHUS 3aKOHa.

Cnyyail 4yacTUYHOTO UCMOMHEHUsI 3aKOHA MpejcTaBfeH CUHeli npepbiBUCTON NuHUel. Fpaduk nmeet
paspbiB B TOUKE B*. 3TO 03HAYaeT, YTO [0 B* CyGbEeKT MOl UCMOHATL 3aKOH W eMy 3TO 6blI0 BLIFOAHO,
nocne >e UCMoJHeHWe 3aKOHA CTAHOBUTCA HEBbITOAHbIM U XO3SWCTBYHOWMWIA CYy6GBLEKT HauyMHAEeT ero
Hapywarb, B* - rpaHM4Has TOYKa UCMOSIHEHWS 3aKOHA.

PucyHok 4 - MonHoe M 4acTUYHOE WCMONHEHME 3aKOHa, paBHOBecue 6e3 PacCMOTPeHUs 3aKoHa

paBHOBECHbIe
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Paspa6oTka NnogxonoB K peryiMpoBaHMIO HAa OCHOBaHWUU

MOZENN B3AVMOJENCTBUA HOPM U UCTIONHEHWA 3AKOHOB

Tak ANs npuMepa, PacCMOTPEHHOrO Bblle, A0 OTMEHbl WHAYKTUBHO-METOAUYECKUX YKazaHWi
npeanpusTUS UMeNn BO3MOXHOCTb MCMOJIHATL 3aKOH, MOC/fe >Xe WM Heob6XoAMMO peluTb: BbiGpaTb
cTpaTernto, NpeacTaBNeHHY0 Ha PUCYHKE KpacHOoIn nuHuel munm e Bbi6paTtbh cTpaTernto, NnpeacTaB/ieHHYo
CUHEN NUHWNeR.

[anee paccmoTpuM pe3ynbTaTbl CPaBHUTENbHOI CcTaTUKW, T.e. pe3ynbTaTbl aHanuMsa MW3MeHeHus
COCTOSIHUS paBHOBECMs MOJeNu npu M3MeHEeHWM AAaHHbIX, Ha KOTOPbIX OHa 6blna nNocTpoeHa. Takumu
N3MEHEHMSMU MOryT 6biTb: yBeNNUeHUe WTpaga, BHEWHEro BAUSHUS, TOCYAapCTBEHHOTO MPUHYXAEHUS
WK y)KecToueHne 3aKoHa.

Ha pucyHke 5 mnokasaHo K 4emy MNpUBOAWUT yBenuueHwe wTpada, BHEWHEro BAUSHWUA WU TFOCy-
[apCTBEHHOrO MPUHYXAEHUS. B 4acTHOCTU, HaYMHaa C onNpeae/ieHHOro 3HavyeHus HeGoNbLWOoe yBendyeHne
WwTpada yMeHblIaeT 4YMUCAO Hapywwutenein 3akoHa. OgHako, XOT HapylwuTenei M cCTaHOBUTCA MeHblue,
caMun HapyweHus 6yayT 3HauuTenbHee. MOBbllWEeHNEe FocyapCTBEHHOTO MPUHYXAEHUS UMEeeT aHanormy-
Hble ahekTbl, YTO U yBenuyeHne wrtpada. B cBOIO ouvepefb MOBbILEHNE BHELIHEro BAUSHUS Ha PEXUM
NnoBeAeHNs X03ANCTBYO WX CY6HEKTOB TaKXKe MMEeT aHaNorMuHbIN 3 eKT, HO NpuUMHa, Nobyxaatowas
nogen NofuMHATLCS 3aKOHY, MOXET 6biTb MHOW. B 3TOM cnyyae nNogunHeHue 3aKOHY MO3BONSET OAHUM
cy6bektaMm coobuwatb 0 HeKOPPEeKTHOM MOBEeAEHUU APYIUX XO3AWCTBYHOUMX CY6HEKTOB, TEM CaMbIMU
B/MSI HA HECOOTBETCTBME MEXAY UX pexumamu. Bo Bcex Tpex cnydasx rpaHuyHas Touka UCMOMHeHus
3aKoHa cmellaeTcs BNpaso.

PUCYHOKS5 - YBenuueHue wipada,d; BHewHero BAUAHUSA,E WU rOCYyRapCTBEHHOTO MPUHYXAEHUA N

pPaBHOBECHbIE
cTpaterun. R

6' O Tun xo3saiicTByOWETO
cyobekTa,
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YecToueHue 3akoHa (PUCYHOK 6) MMeeT NPOTUBOMOMOXHbIA 3PHEKT U NPUBOAUT K YBEIUUYEHUIO

yucna HapywwuTenei,T.Kk. cobnogeHne 3aKkoHa cTaHOBUTCA 60nee o6peMeHuUTeNbHbIM. B aTomM cnyyaeB*
cmellaeTca BNEBO.

PucyHok6 - YxecTtoyeHue 3akoHa, L

PaBHOBECHbIE
ctpaterun. f3

TUN X03AWCTBYHOLWENO
cy6bekTa. 0{

PaccMoTprM 6ofee CNOXHYI - AMHAMUYECKYID MOfenb, NpeacTaBsioulyo co6oii o606LeHne cTa-
TUYECKUX COCTOSIHUI W y4YUTbIBAlOWYIO, B OT/MUYME OT CTaTU4YecKoi, BO3MOXHOCTb OLHOTO W3 XO03sii-
CTBYIOWMX Cy6BLEKTOB co06LiaTb O HEKOPPEeKTHOM MoBefeHUU apyroro. Torga peskoe yxecToueHue

HapyLweHuo. K pe3koMy y>KecTOoYeHUIo OTHocATCS,

3aKoHa (PUCYHOK 7) NPUBOAUT K HEeU3bexXHOMy ero
BTOM 4MCNe HeMpepbiBHbIe U MOCTOAHHbLIE €r0 U3MEHEHUA 3a OnpejeneHHblli Nepunos BpeMeHMU.
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Paszpa6oTka Nnoaxon0B K pery/iMpoBaHMIO HAa OCHOBaHUU

MOZENN B3AVMOZENCTBUA HOPM U UCTONHEHNA 3AKOHOB

PucyHok 7 - Pe3koe yXecTo4yeHUe 3aKoHa

paBHOBECHbIE
ctpaterum. (3

cyobekTa. 6-

B NpOTMBOMNOMOXHOCTL 3TOMY psj NocnefoBaTe/lbHbIX U3MEHeHUi 3aKoHa (PUCYHOK 8) MOXET GbITb
3((heKTUBHLIM B CAEPXMBaHWM NpaBOHapylleHuii. 3T0 06ycnaBAMBaeTCs BO3MOXHOCTbIO Mpesnpuatus
afanTMpoBaThCs K HE3HAUUTENbHBIM U3MEHEHUAM.

PVICyHOK 8 - MNocteneHHoe yXectoyeHune 3akoHa

paBHOBECHbIE
cTparermn. /?

TUN XO3ANCTBYOLWErO
cybbekta. 0X 21



HacToswas paboTa npeactasuaa NPUHLUANE UCNO630BAHNSA MaTeMaTyecKoi Teopum Baile coBbIX UTp
AN MOAENUPOBAHUSA PA3NIUYHLIX CUTYALMA B3aUMOLEACTBUS PerynsTopa U X03ARCTBYIOWNX CyObeKToB
N MOXET ObITb MCNONBb30BAHA NPU 0GOCHOBAHMM 3HAYEH NI NPUPOJOOXPAHHLIX HOPM B CIyYae BHeapeHUs
NPUHLUNOB PeryaMpoBaHua Ha ocHoBe nokasatenei HAT. Kpome Toro pesynbtatel MoLenupoBaHUs
nokasanu HeobXOAUMOCTb OBOCHOBAHHOTO (OPMUPOBAHUSA 3TUX HOPM. T.K. UX pPe3Koe yMecToyeHue
NPUBOLMUT K Hen3Oex HOMY yBENMYEHUIO YUCAA HApYLWUTeNell 3aKOHa.

B pesynbrate npoBefeHHOro aHanusa MOXHO CAeNaTb BLIBOA O TOM, YTO Ha CErOAHALHMIA LeHb
Heo6XOAUMO OLEHUTL TeKyLLee COCTOIHUE CUCTEMbI FOCYAAPCTBEHHOTO PeryMpoBaHus (BbIMONHUMOCTL
L CTBYIOWMX HOPM), UTOObI, UCXOLA M3 PE3Y/ILTaTOB 3TOM OLEHKU, pa3paboTaTs MeTOANKY hOPMUPOBAHUS
HOpM. PaccMoTpeHHas NyGnuKauus NoKasbIBaeT Takue BO3MOXHOCTU C UCNONb30OBAHMEM MaTeMaThyec-
KOTo annapara.

JIUTEPATYPA

[T \HAYKTUBHO-METOAUYECKME YKA3AHWA MO B3VMAHMIO MATHI 3A 3ATPA3HEHWE OKPY)XKAIOLLE NPUPOJHOW CPEABI (C N3MEHEHK-
AMMW HA 12 NI0NA 2011 TOAA) MPUKA3 OT 26 AHBAPA 1993 FOJA.

[2IDARON ACEMOGLU, MATTEW O. JAKSON, SOCIAL NORMS AND THE ENFORCEMENT OF LAWS, NBER WORKING PAPER N0.20369.

BICAHMNH 2.1.4.1074—01 MNNTBEBAA BOJA. TUTMEHWYECKWUE TPEBOBAHUA K KAYECTBY BOAbI LLEEHTPATIM30BAHHBIX CUCTEM MUTLEBOTO
BOJOCHABXEHMWA. KOHTPONb KAYECTBA.

HITOCT 6709-72 BOAA ANCTUANTMPOBAHHAA. TEXHUYECKME YCIOBUA.

Bl MIPUKA3  POCPBIBONOBCTBA N220 OT 18.01.2010 OB YTBEPXAEHWW HOPMATUBOB KAYECTBA BOfbl BOAHLIX OBBEKTOB
PbIBOXO3ANCTBEHHOTO 3HAYEHWSA, B TOM YUCAE HOPMATUBOB MPEAENLHO AONYCTUMBIX KOHLEHTPAUMA BPEAHBIX BELIECTB B BOJAX
BOJIHbIX OB bEKTOB PbIBOX03ANCTBEHHOIO 3HAYEHUA.
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HAT B NMPOV3BOACTBE IMCTOBOMO CTEKNA

HOT B NPOM3BOACTBE JINCTOBOIO CTEK/A

T.B. KPAMAPEBA - BELAYLNA VHXEHEP FOPHO-META/ITYPTUYECKOrO OTAENA ®IYTM «BHUWN CMT»

M .B. Lo6poxoTosa - M.0. HauyanbHUKa ropHo-metannyprudeckoro otgena OIYMN «BHUU CMT»

A.T. YecHokos - K.T.H., npeacepnatens TK 41 «Ctekno», saseaytowmnii otaenom craHgaptusauum n ucneitanunii OAO «Muectutyrt ctekna»,
pykoBOAWTENb McnbiTaTensHoW naéopatopuun «Crekno»

10.M. TOMNOB - meneaxep no kauecTsy oTaena nonuposaHHoro crekna OAO «3ii [PKN CU Bopckuii crekonbHelii 3asoa»

1/ XAPAKTEPVICTUKA OTPAC/IM MPOV3BOACTBA JIICTOBOIO CTEK/TA
B coBpeMeHHbIX YC/IOBUAX MeXAyHapoAHOro pasfeneHus Tpypa,
O/HOW 13 oTpacnei cneunanusaumm Poccun ABNAeTCs HauMOoHab-
Has CTeKONbHas NMPOMbILNEHHOCTb. MpPoAYKLMA POCCUNCKOro CTek-
Nla cCoCTaBNsAeT 3HaUMTEIbHYIO JO/H0 B MMPOBOM NPOWN3BOLCTBE NTOP-
rosne. Pa3sutne MUPOBOro CTEKONILHOrO PblHKa B nocrefHee Bpe-
M BreyatnseT CBOMMW TeMnamu, npyu 3TOM POCCUCKWIA CTEKONb-
HbIli PbIHOK OTHOCAT K OAHOMY U3 Haubonee [UHAMWYHO pPa3BU-
BaloWmMxca. 3HauMTeNbHO yBenuMumBarowmnecs O6bembl CTPOU-
TeNbCTBa W pas3BUTUE aBTOMOOUNECTPOEHUS HEMUHYEMO MPUBOAAT
K NOTPe6GHOCTU BYBE/IMYEHUM MOCTABOK OTEYECTBEHHOIO CTEK/a.
3a nepBoe aecsTnneTneXX1 Beka NPON3BOACTBO CreKN0U3AENNIA
BO3POC/IO NPUMEPHO B 2 pasa. BbiNycK IMCTOBOro CTeknia BO3POC
c 86 MAH. M2 80 195 MAH. M2 a CTeK/ISHHOW Tapbl ¢ 56 mMnpg. L.
0o 14,2 mnpa. wr. Cneynannctsl oTpacam npegnonararot, 4to K 2020
rofly ypoBeHb NpoOU3BO/ACTBA OTpac/v LOCTUIHET nokasateneli CCCP
1985 roga (cBbiwe 300 MAH. M2MCTOBOrO cTekna u 16,5 mnpg. L.
CTEKNAHHOM Tapbl).
3a nocnegHve rogbl B pa3BUTUE CTEKONIbHOW OTpacin 6binv NpUBRAEYEHbl 3HAYMTE/IbHbIE WHBECTULUW,
cocrasnsowme 6onee 2 mnpg,. gonnapos CLUA. Mpu aToM B 06LLEM OTPAC/bIO MPOU3BELEHO NPOAYKUUA Ha CyMMY
6onee 930 mnpa. py6neli (UTo cocTaBnseT Npu6M3nTensHO 29,6 Mnpg. fonnapos CLUA). Kpome Toro, ctekonbHas
NPOMbILLNEHHOCTb  B3aUMOENCTBYET CO CMEXHbIMM NPOW3BOACTBaMW, 4YTO BblpaXkaetca B MOKyMKe YCayr
Ha cymmy 6onee 3252 mnpa. pybneii (10,1 mnpa. gonnapos CLUA).[A
OfHUM M3 OCHOBHbIX HanpaBfieHWi MOTpebneHWst cTekna ABAAKOTCA CTPOUTENbCTBO WM MALUMHOCTPOEHUE,
4YTO NPUBOAMT K BO3pacTalolleMy CMpPOCy Ha /IMCTOBOE CTEKNO, 3aHMMatollee OAHO U3 BeAyLUMX MONOXeHWH
B TOBapoo6opoTe otpacnn. NMponsBOACTBO NMCTOBOrO CTEKNA Ha HACTOALMIA MOMEHT cocTaBnseT okono 25 %
o6Lero obbema BCero CTeKo/IbHOro NPOU3BOACTBA.
B HacTtosee Bpems B PP peiicTBytoT 14 npeanpusTvii, NPOU3BOAALLMX NMCTOBOE CTEKNO, 6Gonbluas 4vacTb
M3 KOTOPbIX BbIMYCKAlOT BbICOKOKAYeCTBEHHOE (D10aT-CTeKN0, NPUYeM OCHOBHAs 4YacTb MPOu3BOfACTBa - 6onee
80% cocpefoToyeHa B LEHTPasbHbIX palioHax. BTabnuue 1 npeacTtaBneHsbl faHHbIe MO AeicTByOWMM 3aBogam PO
nctpaH CHr.
B Poccun MOXHO BbIAENNTL HECKO/IbKO OCHOBHBLIX Mpou3BoguTenein gnoar-ctekna: OAO «3ii-Oxun-Cu
Bopckuii cTekonbHeIl 3aBoa», OAO «CanaBatcTekno», OAO «CapaTtoBcTpoiicTekno», 000 «3ii Oxkun Cu ®naT Mac
KnuH», ¢ 2006r. - OO0 «[MUNKMHITOH nacc» un ¢ 2008r. «apanaH Ctekno PasaHb»[7].
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Ta6nuuya | - Mpoussogutenu nuctosoro crekna 8 PO wn ctpaHax CHI[7L

MouwHoCTb
3aBof PernoH P®/CtpaHa

(TblC.T. BTOA)
«3-Oxun-Cn Bopckuii cTeKoNbHbI 3aBOA» Hwmxeropogckaa obnactb 440
«CapaToBCTPOMCTEKIO» CapaToBcKkass o6nactb 400
«CanaBartcTek/io» balwkunpus 440
«3n Oxn Cn dnat Mac KnuH» MockoBckas o6nacTb 220
«lapguaH Ctekno PasaHb» Pa3aHckas o6nactb 220
«[MUNKUHITOH-Tnacc» MockoBckas o6nacTb 240
«CapaToBCKWIA MHCTUTYT cTekna» CaparoBckas o6nacTb 60
«HOrPocMNpofykT» CraBpononbckuii Kpaii 60
«HTeprnacc» Kuprusus 180
«OMenbCKUii CTEKONbHbIN 3aBOA» benopyccus 290
«Kacnuiicknii 3aBof, IMCTOBOTO CTekna» Pecny6nuka [arectaH 220
«fapgnaH Ctekno PocTtoB» PocTtoBckasa o6nactb 290

OAO «Kacnuiicknii 3aBOj, IMCTOBOTO CTEKNA» - OfHO M3 CaMblX MONOAbIX NPEANPUATUIA NMCTOBOrO CTekna
B Poccun, co3gaHo Ha Tepputopumn Pecny6nukn [arectaH. 3a npoleALlmnii ¢ MOMEHTa Mycka 3aBoja nepuiog ero
NPOWN3BOACTBEHHAA MOLLHOCTb focTuria 220 TbiCAY TOHH cTekna B rof. O6Las cTOMMOCTb CO3[aHHOro npoekTa
coctaBuna 10512 mnH. py6.[9

[pyroe npoun3BofCTBO aBTOMOOGW/ILHOTO /IMCTOBONO CTEKNA HefaBHO OTKPbITO B Enabyre (TatapcraH).
3aBoj, aBTOMO6GUNLHOrO ctekna - 3AO «AyromatuB [nacc AnbsiHC Pyc» upmbl Trakya Glass Rus 3anyuieH
B 2013 rogy v paccuvTaH Ha rogoBoli o6bem npousBoactBa B 800 KOMMNEKTOB A1 TPAHCMOPTHOrO CpejcTsa.
Kpome TOro, Tam >ke Hayato CTPOWMTEeNbCTBO CTekonbHOro 3aBofa 3AO «Tpakbsi nacc Pyc» npoekTvpyemoii
MOLUHOCTbIO 15 M/H. KB.M, B rog. [NpoekT 6bin 3anyuweH B 2013 rogy W3BeCTHbIMU TpaHCHaUWOHaNbHbIMU
Koprnopauusamu: paHuy3ckoii komnaHmeli Saint-Gobain nTypeukoii Trakya Cam Sanayii, ONa y4acTus KOTOpbIX
cocTaBuna 70 % n 30 % cooTBETCTBEHHO. [17 O6beM WHBECTMLMI B cO3haHWe NpeanpusTMe cOcTaBu/ OKOJO
210 munnnoHos gonnapos CLUA.

Kpome Toro, Ha Tepputopun PocToBCcKOi o6nactv B ropoge KpacHolii CynvH B 2012 ropgy 6bin 3anyLieH
HOBelLLNA NPoeKkT komnaHun Guardian - «FapguaH cTekno PocToB». B NpoekT 6610 MHBECTMPOBaHO MopsAfKa
200 munnvoHoB ponnapos CLUA. Kpome OObIYHOrO MNOMMPOBAHHONO /IMCTOBOrO CTEKfa 3aBoj BblMyCcKaeT
BbICOKOTEXHO/IOTMYHOE CTEK/IO C MarHETPOHHbLIM HanblieHneMm.[10

Ha paHHOM 3Tane pasBWUTMSA 3KOHOMWKM CTpPaHbl M CTEKO/IbHOW OTpacivM B 4acTHOCTWM PbIHOK NNCTOBOrO
cTekna B 6ONbLION CTeneHW MpPeACcTaBNeH WMHOCTPaHHbIMW NPOU3BOAWTENSIMW, & YacTb €ero 3aHumaroT
uvnopTepsl U3 Kutas u gpyrux rocygapcts. Ha pucyHke 1 npeacTtaBneHa CTpykTypa npowsBogutenei
1 OCHOBHbIX MOCTaBLLMKOB /INCTOBOrO (hrioar-crekna Poccuu.

COBOKYMHbIE MPON3BOACTBEHHbIE MOLLHOCTY POCCUIACKMX NPEANPUATUIA NO3BONAIOT N3roTaBNMBaTh NopsAaKa
90 MNH.M2noaT-cTekna B rof, BKIOYas aBTOMOOUNbHOE CTEKNO.

Kpome yxe paboTatolwmx MPOM3BOACTB Ha HACTOSLMIA MOMEHT CYLLECTBYET HECKO/IbKO MepCrneKTUBHbIX
WHBECTULMOHHBIX NPOEKTOB MO NPOM3BOACTBY (hnoart-cTekna B Poccun, nnaHMpyeMbix K 3anycky B 6avkaiiiive
rogpl (tabnuua 2).[1
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HAT B NMPOM3BOACTBE /IMCTOBOIO CTEK/IA

PucyHok 1 - CtpykTypa nponssBoAmMTeneid M OCHOBHbIX MOCTABUW MKOB NnncTosoro ctekna B Poccun [41

Kutaun I'IpSO(; Ve
10% —
000 «lapgnaH»
12%
000
«MMMNKNHTTOH
"nacc»
13%
OAO
«CapaToBCTpOIi-
CTEKNO»
15%

OAO «AGC Flat
Class »
30%

OAO
«CanaBaTcTeKksio»
15%

Ta6nuua 2 - MnaHnpyemble MHBECTULMOHHbIE MPOEKTH NO MPOW3BOACTBY hnoaT-cTekna.

KomnaHusa

000 «banTuiickas cTekofbHas
KomnaHuna» coBmecTtHO ¢ 3A0 «Pycckas

Coposass KomnaHus»

000 «CeBepo-3anagHaa CTeKONbHanA
KoMnaHusa» (C3CK)

CTeKonbHbIl 3aBOf «BoCcTeK»
"Saint - Gobain", ®paHuua

3A0 «IMTpoMTEXNHBECT»

000 «l'ennoc»

MecTo pasmeLlieHuns

JNleHnHrpaackas o6n.
Mepmckasa o61.

r. Hosocnbupck

NeHuHrpagckas o6n.

TBepckas o6..
NeHuHrpagckas o6n.

YnbsiHOBCKas o6n.

CraBpononbCckuii Kpai

MpoekTnpyemas
MOLLHOCTb

(T/cyT)
600
600

600

600

500
600

2x600

600
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B 6nuxaiwme napy neT no faHHeiM HauuoHansHoro O6vepuHenHoro CoBeTa npepnpuaTHii
CTEKONbHOW MNPOMbIWNEHHOCTU CTPOMTENLCTBO [ABYX CTEKNOBapeHHbIX 33aBOAOB MO NPOWU3BOACTBY
NOJANPOBAHHOTO NAIOCKOTO CTEKA HAYHYT POCCUNCKME UHBECTOPLI.

Kpu3uc, pacnpocTpaHuBWKACA B MOCNefHWe Napy eT Ha 6a30Bble OTPACAU 3KOHOMMUKM, CeNbCKOe
XO35/CTBO, CTPOUTENBCTBO TPAHCMOPT U MHOTWE Apyrie, He oOOLEeN CTOPOHOM U CTEKOMbHYIO OTpacib.
HecomacoBaHHOCTL  3aKOHOHATENbHOM UM GaHKOBCKOM chep NPUBENO K WHTEHCUBHOMY [OaBJEHUIO
Ha CTeKONbHble MPOW3BOACTBA (DMHAHCOBOrO, TPAHCMOPTHOTO W 3IHEPreTUYecKoro peiHKOB. B pesynsrate
NOBbIWEHUe CTOMMOCTW 3/IEKTPO3IHEPruM U TOMJMBA, COKPaleHWe Ccnpoca, yMeHblleHWe [OCTYNHOCTH
BaHKOBCKUX NPOAYKTOB U NOBbIWEHWe BaHKOBCKUX NPOLEHTOB MPUBOAAT K COKpALLEHUIO BEINYCKA NPOAYKLUK,
COKpaLUeHHUAM NepcoHana, 3aMopaXMBaHUIO U NPeKPaLLeHUIO UHBECTULMOHHBLIX U COLMANBHBIX MPOTrpaMM.

B HacToAWMA NOAMTUYECKUIA MOMEHT ONOpbl FOCYAApCTBA Ha OTEYECTBEHHYK MPOMbIWAEHHOCTS,
Pa3BUTUA TEHAEHLUM K UMNOPTO3aMELLEHN IO OCHOBHLIX TOBAPOB U 0OOPYAOBAHUA HEOOXOLUMO KeCTKOe
peryinpoBaHue co CTOPOHbI BBICWMX OPraHOB ynpaBaeHUs, cnocoOHoe noagepxats cTabunusauuio
W POCT POCCUINCKOTO Npou3BOACTBa. [TponsBoauTeNy BCex chep IKOHOMUKMN CTPaHbl XAYT OT rocyAapcTsa
B3BEIEHHbIX, LONTOCPOYHLIX, B3AUMONPUEMNEMbIX PELWEHUA MO OCHOBHLIM NPOBAEMHBIM BOMPOCAM,
KOTOpPbLIe NO3BONAT Pa3BUBATLCA KaK OTANbHLIM NPefnpUATUAM, TAK U CTPaHe B LEe/IOM.

HecMoTps Ha TO, UTO CTeKOMbHAA OTpac/b, KaK U BCA IKOHOMMKA Poccuu, UCMbITHIBAET B HOBbIA 3KO-
HOMUYECKHIl Nepuog, CHUKEHMe cnpoca notpebneHus, OOLEKTUBHbIE NPEAMNOCHIIKK MO HAYYHLIM NPOrHO3aM
3KCNEepTOB AN PeafbHOMo pocTa 3KOHOMUKN Poccuu fo 2020 ropa UMEIOTCS, NpU HEOOXORMMOM COfeNCTBUM
W NoAAepKKe AaHHOro npolecca MpaeuTenbCTBOM PO, B paMkax napTHepcTBa ¢ Poccuiickum BU3HecoM.

Bnaropaps npodeccMoHansHo noctasBaeHHbIM MpaBuTenscTBoM PO 3apadam u cOanaHcMpoBaHHOMY
peryanpoBaHuio HaLMOHaNbHOM IKOHOMUKM OXXUAHWUA BONPOCaX Pa3BUTUA CTEKObHOWM OTPacan LOBONLHO
ONTUMUCTUYHBI. [0 NporHo3am cneunanucToB HaunHas ¢ 2015 roga cTeKoNbHas OTPacb CMOXET NPeoaoneTh
NOCTKPU3UCHBII NEPUOL, U AUHAMUYHO Pa3BUBATLCSA C EKETOAHbLIM NPUPOCTOM B 10-12%. 2

2/ TEXHOJIOT NPON3BOACTBA
JINCTOBLIM CTEKNOM Ha3blBAKT CTEKNO, BbipabaThiBaeMOe B BUAE MOCKUX CTEKONI, TOMUIMHA KOTOPHIX
3HaYUTENbHO MeHbLle JAWHBI U WUPKUHBI. OHO CAVKUT BN OCTEKNEHWUA OKOHHLIX W [ABEPHbLIX MPOEMOB,
thoHapei BepxHero cBeTa, BUTPUH, ABAAETCA UCXOAHLIM MaTepuanoM L CTEKNONAKETOB, CTAAUHNTA U T.4,.
K cocTaBaM 1MCTOBOTO OKOHHOTO CTeKNa NpefbABAsfeTcA pan TpebGoBaHuii:
BbLICOKAs CKOPOCTb BapKu;
ONTUMaJIbHaA CKOPOCTh 3aBepaeBaHus, Ana obecneyeHus BbICOKOW CKOPOCTU GOPMOBaHUS;
TeMneparypa KpUcTanan3aluum LOMKHa ObiTh HUXKE TeMNepaTypsl GOPMOBaHUS;
HU3Kas CKNOHHOCTb pacnfaBa K Kpuctannusaunu;
BO3MOXHOCTb NPUAAHMS CTEKITY HEOBXOAMMbIX (DU3UKO-MEXAHUYECKUX CBOCTB U XUMUUYECKOM CTOMKOCTH.
CoBpeMeHHOE NUCTOBOE CTEKNO B CBOEM COCTaBE UMEET Ceayiolne OKCUabI: S1'02, NaZO, Al203, Ca0,
Mg0, Fe,0,, SO.. el
[ns npon3BopCcTBa NUCTOBOTO CTEKNA MCMOABL3YIOT WUXTY, NPeACTaBAfoLYlo cOG0N OfHOPOAHYID
CMeCb MNpefBapuTeNbHO MNOATOTOBMEHHbLIX CLIPbEBHIX MaTepWanoB, COCTaBNEHHYK B COOTBETCTBUM
€ 33fjaHHbIM peLenToM. PelenT WUXTHl paccUMTLHIBAETCA UCXOAA U3 3alaHHOMO COCTaBa CTeKNa € yYeToM
XMMUYECKOTo COCTaBa ChIpbeBbLIX MaTepuanoB (KBapLEeBOro necka, kaabLUMHUPOBaHHO| COAbI, LONOMUTA,
kapboHaTa KabLus, NONEBOro WNaTa, cybdara HaTpus, rpaHyIMpPOBaHHOTO ys).
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HAT B NMPOM3BOACTBE JIMCTOBOIO CTEK/IA

YBnaxHeHune Wwuxtbl Ao 4 - 5% ymeHbllaeT nbleHWe 1 NpeaynpexaaeT v yMeHbllaeT paccioeHve
WNXTbl MPW €e XPaHeHUW W TpaHCNOPTMPOBaHWUMW. Yrap LWWXTbl B MpoLuecce CTeKNoBapeHWs cocTaBnseT
0K0no 17%.[g

[na npon3BoAcTBa NUCTOBOrO CTeK/a MPUMEHAIOT Pa3iMyHOe Cbipbe WM BCMOMOraTe/ibHble Matepuansl,
OKasblBalllMe 3HauyMTenbHoe BAMAHME Ha BbIGPOCHI M nNpumeHsemble HAT. OT NpaBWAbHOrO BblbOpa
mMatepuanoB BO MHOFOM 3aBUCUT 3KOJOTMYHOCTb W 3KOHOMWYECKME XapaKTePUCTUKM MNPOU3BOACTBA.
B tabnunue 3 onncaHbl OCHOBHbIE TUMbI MaTepuanos, NPMMeHAEeMbIX AN NPOW3BOACTBA IMCTOBOrO cTekna

Ta6nuuya 3 - MaTepmanbl, npumMmeHaemMble 419 NpOU3BOACTBa IMCTOBOro cTekna

Mpouecc (HasHaveHue) Martepuan

CTeknoo6pasyowuii matepuan KBapLeBblii Mecok, cTekno6oii

Kap6oHaT HaTpusi, U3BECTHAK, 4ONOMUT, CynbdaT KanbLus
Bcnomoratouwme

n runc, Heq)eJ'II/IHOBbIe CUEeHUTHI, HOﬂeBOIZ wnart, ,D'OMeHHbIIZ
cTeknoo6pasyrolme BeliecTsa

WnakK,yrofbHas v punbLTpoBas nbib
OKWCNUTENN U OCBETAUTENN Cynbhat HaTpus, HUTPAT HATPUSA,yroNb

buxpomart Kanus, oKkcug Xenesa, okcug Kob6anbTa, oKcunpg

Kpacutenu
Lepus, ceneH Uan CeneHnT LuHKa

CoeanHEHUs KPeMHUs (Hanpumep, YeTbipexxnopUcTbIii
HaHeceHue NoKpbITHiA KpeMHuii, Kap6OoHAT KPeMHUA), CU/bHbIe TanouaaHIUgPUabI,
opraHuyeckre U HeopraHuyeckne CoefuHeHUs 0NoBa

HedTb, NpupoaHbIii ras, 3aNeKTpUYecTBO, 1erkoe AUCTUNNATHOe
TONNBO

Tonnumeo

I'IOTpe6neH|/|e BOAbl N3 BO,qOﬂpOBO,D,HOVI CeTn VNN MEeCTHbIX

Boga
NPUPOLHbLIX UCTOYHUKOB (CKBaXXUHbI, PeKn, o3epa UT.4.)

YnakoBOYHble Matepuanbl (BKAO4Yas naacrmaccy, ymary,

KapTOH 1 flepeBo)

Cma3ouHble mMatepuanbl (MPeMMyLLecTBEHHO MUHepasbHble
BcnomoratenbHble MaTepuansl macna)

TexHOMOrMYeckune rasbl (BKNHOYAA a3oT, BOJOPOL U ANOKCUS, Cepbl)

OnoBo B (hioat-BaHHe

O6paboTka BOAbI ANA OXNaXAEeHNA BOfbl U CTOYHBIX BOJ

OCHOBHOW BKNag B MpoLecc M3roTOB/IEHUA NWCTOBOrO CTekna BHOCAT MaTepuanbl, cojepaiyue
OVNOKCUA KpemHusa (necok u cTeknoboil) m kapboHaTbl (cofga, AONIOMUT U M3BECTHAK). Cbipbe AnA
CTEeKONbHOW LWNXTbl CMELINBAOT B HY>KHOI NPOMNopLMK, YTOObl MPOU3BECTU PAA KOMMNO3ULWUIA cTekna.
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B TUNWYHBLIX KOMNO3WUWIA noaT-cTekna, OKCUAbl KPEMHUS, HaTpusA, KanbLMA W MarHus cuyeT OKOMO
98% ot cTekna (Si02: 72,6%, Na20: 13,6%, CaO: 8,6%, n MgO: 4,1%). Anokcug KpeMHus mnojyyaetcs
B OCHOBHOM M3 necka W cTekno6os. OKcuf HaTpus - B OCHOBHOM W3 KafibLLUHWPOBAHHON COAbl; OKCUJ,
Kanbuus - 13 4onoMuTa U U3BECTHAKA, a OKCUA MarHus - u3 gonomuTa.f3

CTek/iomaccy nofy4atrT U3 LUNXTbl, 3arPY>KeHHOW B NeYb W BbifepXXaHHOI Tam Npu COOTBETCTBYHOLL e
Temnepatype (okono 1300 °C) B TeyeHUe AOCTAaTOYHOrO BPEMEHU [ANS LOCTMXKEHWUSA COCTOSSHUA OfHO-
pogHocTu. 3atemM TemnepaTypy MOJlyYEHHOrO pacniasa MOHMXAlT, 4YTO YBe/U4YMBAEeT ero BA3KOCTb
1 faeT BO3MOXHOCTb (hDOPMOBaTh NIEHTY cTekna. [ocne hopmMoBaHUA NEHTY CTekna MNofBeprarT OTXUTY -
MeANeHHOW W nocTeneHHOl TepMmyeckoli ob6paboTke. MNocne oTXUra NeHTy CTeKNa pexyT Ha 3afjaHHble
pa3mepbl MynakoBbliBatoT.[§ OnucaHHbI NpoLecc OTpaXKeH Ha PUCYHKe 2 B 06LLeli cxeme NPOM3BOACTBA
JINCTOBOrO CTEeKNa.

PucyHok 2 - CxemMa Nnpou3BOACTBaA NUCTOBOTO cCTekna MnasneHne wn BapkKa CTeKkna Ha4un-
HaeTca C 3arpysku LWUXTbl wu cTeknobos

B CTEKNOBapeHHyl neyb Ha pacnnas
CbipbeBble

cTekna. CopgepxaHve 605 06bIYHO cOC-
MaTepuanb

TaBnset okono 15 - 35%. Cnoii wWwuxTbl
- npojBuraeTcs BAOMb CTEK/OBAapPeHHOW
neyn, B Mpouecce 4Yero TOMWMHA €ro
MeHseTCA BCneAcTBMe pacnnaBa CHU3Y
n ceepxy. O6pasytowumiica cBepxy pac-
nnaB cTekaeT C Kyd LWWUXTbl, & CHU3Y
HernocpeAcTBEHHO MepexoauT B pacnias
Vamenbuenne  cTekna. [log pelicTBUEM BbLICOKUX TeM-
cTekno6on nepatyp B LWIKXTE MNPOUCXOAST pasnnu-
Hble M3MEHeHMs.
3T0T nyTb NpeobpasoBaHUs  LUNXTbI
B CTEK/10 MOXHO pasfenutb Ha NATb CTaguii:
- cunmMkatoobpasoBaHUe;
- CTeknoobpa3oBaH ue;
- OCBETNEeHMUe;
- romoreHusauus;
- CcTyfKa.
Ha pucyHke 3 cxemMaTMyHO M306pakeHa
CTEK/I0BapeHHas neyb (Ha NpUMepe CTeKo-

BapeHHol neun NITO-2)[g
YnakoBka,
cKnagupoBaHue
M oTrpy3ska

[oToBOE
CTeKno
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HAT B NMPOM3BOACTBE /IMCTOBOIO CTEK/IA

MoBCEMECTHO pacnpOCTPaHeHHbIN crno-
c0o6 (hopmOBaHMsi TUCTOBOrO cTekna - ¢no-
at-meTtog. Mo COCTOAHUIO NPOMBbILLINEHHOCTH
Ha 2013 rog B Poccunm nnockoe CTekno
npoussoannn 12 3aBof0B, U3 HUX 2 3aBoja
- MeTO[jOM BEepTUKa/IbHOrO BbITATMBAHUSA
(«dypko TexHonorua») u 10 3aBofoB -
nonupoBaHHoOe cTekno gnoar-metogom [3]
Bce BHOBb OTKpbIBalOLWMECH NPeLNpUATUASA
oTjaloT npeanoyteHve @roar-MeTofy Kak
60/5ee COBpPEMEHHOMY W MepcrneKkTUBHOMY.
CylHOCTb Takoro crnocoba HenpepbIBHOIO
npon3BoACTBa /INCTOBOIO CTeKNa 3ak/to-
4yaeTca B TEPMUYECKOM (DOPMOBaHUN CTeK-
NSHHOWM NeHTbl Ha pacnnasBe MeTanna npu
nogadve perynMpyemMoin cTpyum CTeKnomacchbl
13 CTEKNOBapPEHHOWN neun BO (hnoaT-BaHHY.
Creknomacca nofaetcsi Ha MNOBEPXHOCTb
MeTasna, CBOGOAHO pacTekaeTcs, MnNpo-
ABuraetca no Hemy W, 3a CYeT cun
TSXKECTU W TMOBEPXHOCTHOIO HAaTXKeHUs,
npespaLlaeTcsi B /IEHTY CTeKna C OFHEHHO-
NOMIMPOBaHHLIMW  4YpEe3BbIYaiHO MOCKMMU
1 napannensHbIMU MOBEPXHOCTAMU. HMXHAS
NOBEPXHOCTb JIEHTbl CTeKna nonupyertcs
3a CYeT KOHTakTa C uaeanbHO [NagKoi
NOBEPXHOCTLIO pacniaBfeHHOro MeTanna,
aBepxHAA- NojaencTBMeM NOBEPXHOCTHOTO
HaTSXKeHUs 3a cyeT OrHeBOlM MOANPOBKM.
[B B kauyectBe pacnnaBneHHoOro metanna
NPUMEHAIOT 0/10BO M13-3a €ro ONnTUMasIbHbIX
h3NYeCKNX CBOICTB.

dnoaT-BaHHa, B KOTOPOW MPOMCXOAUT
npouecc (OPMOBAHWUA JIeHTbl  CTEKNa,
npeactasnsetr coboil TennoBoW arperar,
B KOTOPOM COJepXartcs cnoli pacnna.e-
NIeHHOro MeTanna, 3awuTHas asoTHO-
BoJoOpoOfHasa atMociepa, CMCTEMbl MOAauN
CTEK/IOMacChl U BblBOAA /IEHTbI U3 BaHHbI
pacnnasa B neyb OTXKWUra.

[na nofjayn crteknomacchbl BO (proart-
BaHHY B CTEK/0BapeHHOl neuu npegy-
CMOTPEH C/IMBHOW y3en, NO3BONAOLW U
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PucyHok4 - CxemaTuyHoe nso6paxeHune pnoat-saHHbl
MNP ®OPMOBAHUW NTNCTOBOIO CTEK/IA

30

YeTKO [03MpOBaTb KONMMYECTBO U CKOPOCTb MNO-
faum cTeknomacchl. [ns npekpalieHus nopaum
cTek/oMacchl BO (hfoaT-BaHHY NPUMEHSIOT OAWH
CMMBHOTO Yy3Nna - oOceKawLiuii
wnbep. PerynMpoBaHvMe KOMMYecTBa NOAAaBaEMOiA
BO (pnoaT-BaHHY Ha (HhOpPMOBaHME CTEKIoMacChl
OCYLLecTBAsSIETCS  APYroil  COCTaBHOW  4acTbio
CNUBHOTO y3na - A03upyloluM LWwnGepom. Janee
NeHTa cTena MPOXOAUT y4vyacTOK «aKTUBHOTO»
(hopmoBaHusa, rAe ee MOABeprawT [AelicTBUIO
cun  BbITATMBaHMA. [pOAOSbLHOE  BbITATMBaHUE
OCyLecTBNAOT AelicTBUEM CcWA, MepefaBaeMbixX
OT PONIMKOB MNeun OTKura BAOMb 3aTBepeBatoLleli
C nomoLybto

N3 3N1EMEHTOB

NEeHTbI; a NPOALOMbHO-NONepeyYHoe -
YTOHSIO WX MaLIVH.

CxemaTyHoe u306paxKeHne BaHHbI pacniaBa
C MPUHUMNMANLHOW paccTaHOBKOW o60pypoBaHue
npriBefeHo Ha pucyHke 4 .[g

1 - TepMo3aneKkTpuyecknii npeobpasoBaTenb;
2-yTouHsoLWee (pacTArmBaoLee)ycTpoicTBO;
3 - orpaHuMuynMTeNb NEHTbI CTeEKNa,

13- 163- 30HbI BaHHbI pacnnasa;

4 - orpaHM4YnTENb MOTOKOB 0/10Ba;

5 - NPAMOYro/ibHbIA XONOAUNBHUK;

6 - KacceTHbI XONOANNbHUK.

B npouecce thopmoBaHus nsgenuii
npv  AOCTaTOYHO  6LICTPOM  UX  OXNAXAeHUn
BO3HMKAOT  HepaBHOMEpPHO  pacnpejeseHHble
Nno CTEKNOU3AENNI0 HanpsHXKeHUs, OTpULaTeNbHO
BAVSIIOLLME HA MEXaHWYeckyl MNpoyYyHOCTb. [ns
yCTpaHeHUs 3TUX HanpsKeHuih ChopMOBaHHbIN
NNCT cTekna nofBepralT Mnpouefype omkura -
peryniupyeMoro oxnaxaeHus B ONpejeneHHOM
pexume OT Temnepatypbl (hOPMOBaHWsA [0 TeM-
nepatypbl Lexa. Ha pexum npouecca OTXura
BAWSIOT COCTaB CTEKNa, ero CBOWCTBa, pas3Mepsbl,
a TaKxke ToNWMHA uM3genuii. 3a cyeT OTKMra
npefoTBpallaloT 06pa3oBaHNe BPEMEHHbIX Hanps-
XeHuii 1 obecneunBaloT ocnabneHne OCTATOUHbIX
HanpshkeHuii Ao BenuuuHbl, 6€30NacHOl € TOYKU
3peHns NPOYHOCTU U3LEeNunii.



HAT B NPOM3BOACTBE JINCTOBOIO CTEKJIA

B neub omkura NeHTa cTekna nonagaer M3 BaHHB pacnnaBa. B neun neHta npopBuraetcs
W NOCTeNeHHO OXNAXJAETCA NO 3afaHHOMY pexumy oT Temnepatypsl 600°C go 50°C. lMpouecc omxura
ABNACTCH HEOTbEMJIEMOM YacTblo 0BWero TeXHONOTUYECKOro npolecca BoipaboTKM NUCTOBOMO CTekna
U NOSHOCTLIO ONpefeNifeT KayecTBO PACKPOA NIEHTHI CTEKNA U OTA/bHBIX IUCTOB HA 33[dHHbIE 3arOTOBKMU.

Pex UM oTMra AIMCTOBOrO CTekNa BKOYALT cnefyiolme cTagum:

— NpeABapuTensHoe oxiaxpeHue (UAW Harpes) M3Jenus [O TemMnepaTypsl OTXKWUIa — NPOBOAUTCS
C MaKCUManbHOM CKOPOCTbIO, He Bhi3biBaKLe N pa3pylueHus cTekna (o1 600 go 570 °C);

— BbIAepXKKa Npu TeMnepaType oTHUra O NpaKTUYeCKU NONHOIO yAaNeHUA BPEeMEHHbIX HANPAKEH A
(TeMnepaTypa BbILEPKKU LONMKHA 06eCneynTh [OCTaTOUHO BEICOKYIO CKOPOCTL Peflakcalium Han pskeHui,
He BbI3biBas gedopmaLuu uspenuin);

— Me[/IeHHOe OXNaXAeHWe [0 HUXKHe TeMmnepaTypbl OTHMUIA CO CKOPOCTb, NMpefoTBpalialolLeil
BO3HUKHOBEHMWE HOBbLIX HanpaxeHuit (ot 570 go 510 °C);

—  OLICTPOe OXJaM[eHWe, Ubf CKOPOCTb OrPaHUYMBAETCA TONLKO TEPMOCTOMKOCTbIO W3AENns
(oT 510 po 60 °C).

MNocne oTkUra 1eHTa CTeKNa NOABEPraeTcA pe3Ke, ynakoBke U OTrpy3ke.

Happe3 neHTel NpOM3BOAMTCA C MOMOLbLIO POJAUKOB M3 TBEPAbIX CMAABOB, 3aKpPenfieHHLbIX B cre-
LMaNbHbIX YCTPOICTBAX. YNaKOBKa CTEKa OCYLWeCTBAAETCA NO COMACcOBaHHbLIM € NOTPpebUTeNIeM cXeMaM,
a TPAHCMOPTUPYIOT NPOAYKLUIO NH0OLIM BULOM TPAHCNOpTa ¢ cobiiofeHneM TpeboBaHUI K TpaHCMOPTH-
pOBKe rpy30B.

3/ BbIBPOCbI, CBPOCHI, OTX04bl W MOTPEBJIEHWE PECYPCOB
Mpu npon3BoaCTBE NIMCTOBOrO CTEK/IA NPOAYKT Ha BbIXOLE COCTaBAfET OKONO 70% OT 3arpy3ku Cbipbs.
OcTaBlWascs YacTb B 3HAYUTENLHON CTEMEHU COCTOMUT 13 BEIGPOCOB B Bo3AyX (10 - 20%), NpeAcTaBnsiowmnx
coboli B Gonblweit creneHu C02 oT pasnoweHus kapboHaToB; M joMa cTekna (cTeknobos) OKOMO
10 - 20%, BO3HUKatlWero npu obpeske Kpaes, 0OpbIBaX JIUCTA U U3MEHEHUAX B TEXHONOMMYECKOM
npouecce. (Teknoboil 0OLIYHO HEMpepbIBHO BO3BPAlLAT B MPOM3BOACTBEHHLIA Mpolecc, NO3TOMY
KOHEUYHbIi MPOAYKT haKTUYeCKU COCTABAAET OKONO 85% OT 3arpy3ku coipbs. B!

MpOU3BOACTBO CTEKNA — IHEPro3aTpaTHLIi Npouece, Tpedyiolnii 60NbWOro pacxofa 3NeKTPOIHeprum
W pasfiMYHLIX TUMOB TONJIMBA, YTO 0OYCNaBAMBAET BHOPOCH B aTMOChepy NOGOYHBIX NPOAYKTOB CropaHus
(BMokcup, yrnepopaa, OKCUALI a3oTa U cepsl U T.A4.). KpoMme TOro, MMeeT MecTo BbICOKOTEMMepaTypHoe
OKUC/IEHWe a30Ta BO3AyXa. YpoBeHb BLIOPOCOB 3arpA3HAKWMX BEILECTB BO MHOTOM 3aBUCUT OT Mpu-
MeHSeMOM NeyYm, Ha HUX NPUXOAUTCA OKONO 80-90 % BCex 06bEMOB BLIGPOCOB B aTMOCHepY 3arpsA3HAI LLUX
BeleCTB CTEKONbHLIMM 3aBOAaMu. Ha sTanax ¢opMOBaHWA W NOJUPOBKU CTekna BHIGPOCH 3aBUCAT
OT cnel UK Pa3NUUYHLIX TEXHONOTUYECKUX NpoLeccoB npoussoacTea.
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Ta6nuua 4 - 3arpsasHsatow e Bew ecTsa NpM NPOM3BOACTBE NMCTOBOIO CTeKna M

3arpsisHatowne BeuecTea

TBepAble BellecTBa

Okcuabl asoTa

Okcuabl cepbl

Xnopugbl/HC1

®dTopugbl/HF

Taxenble MeTanbl
(Hanpumep, BaHaguiA,
HUKEeNb, XPOM, CefeH,
CBUHeL, KobanbT, cypbMa,
MbILWbSK, KagMUi)

[Byokuchk yrnepoga

MoHooKcug yrnepoaa

Ceposogopos

32

NcTouHuk/npumeyarHune

KoHpgeHcaumna nety4ymx KOMMNOHEHTOB LWUXThI.
[MepeHOC MeNKO3epHUCTOro mMartepuana B LUUXTY.
MpoAayKTbl cropaHMa HEKOTOPbIX UCKOMaeMblX BUAOB TOMNNBA.

O6pa3oBaHve TepMUYECKUX OKCUAOB a30Ta B CBS3U C BbICOKMMMU
TemMnepatrypamu nnabneHus.

Pa3noxeHne a3oTHbIX BELLECTB B LUMXTOBbLIX Matepuanax.
OkucneHne a3oTa, cofepikallerocs B TONIMBe

Cepa, cofiep>caliasca BTONIMBeE.
Pa3noxeHne CepHbIX BELeCTB B LUIMXTOBLIX MaTepuanax.
OKMCMIeEHMe CEPOBOAOPOAA MPU BarpaHke ¢ NOLOrPEBOM AyTbs

MpuUCYTCTBYIOT B KayecTBe NpuMMeceii B HEKOTOPbIX BUAAX Cbipbs, B
YaCTHOCTM B CUHTETUYECKOW KanbLUWHWPOBAaHHOW copje.

Xnopwup HaTpus, UCMONMb3YIOWNIACA B KAYECTBE Cbipbs Npu
NPON3BOACTBE HEKOTOPbIX BUAOB CMeLManbHOro crekna

MpuUcyTCTBYET B BUAE HE3HAUUTE/IbHBIX NPUMECEN B OTAENbHbIX BUAAX ChIpbS.
MpuUMeHsieTcs B KAUecTBe OMONHUTENLHOTO Cbipbsi MPY MPOU3BOACTBE IMa-
NeBOiA (pUTTbI ANs NpUAaHUs onpeseneHHbIX CBONCTB KOHEUHOMY MPOAYKTY.
MpuMeHsieTca B KaYecTBe [OMOSHUTENLHOTO Chipbsi B OTPACAAX NPOU3-
BO/CTBAa HENpepbIBHOrO CTEK/IOBOIOKHA U MPU NPOU3BOACTBE HEKOTO-
PbIX CTEKOJIbHbIX WWXT C LEe/blo yNyylleHus npouecca naasBneHus, um
ONS NpuaaHus onpefeneHHblX CBOWCTB CTekNy, HanpuMep, onanecuu-
pyloLein MyTHOCTH.

B cnyuyasx, Korga K WuUxTe NpuMellnBaoTcs pTopuibl, 06bIYHO K None-
BOMY LUMATy, MOTYT UMETb MecTO HEKOHTPONNPYeMble BbiGPOCHI

MpuUcyTCTBYIOT B KauyecTBe He3HauuTesbHbIX NPUMeECE B OTAENbHbIX
BUAaAx Cblpbs, CTEKN0605 U TONAUBA.

Vicnonb3ytoTca BO (hilocax M Kpacawmx BelecTBax B otpacnu
npousBoAcTBa PPUTT (rNaBHbIM 06Pa30OM CBUHEL, U KaaMUiA).
Vicnonb3yloTca B HEKOTOPbLIX POpMynax cneyuanbHOro crekna
(Hanpumep, CBMHLOBbIV XpycTaib U HEKOTOPble BUAbI LIBETHOrO CTeKNa).
CeneH ncnonb3yeTcs B KayecTBe Kpacutens (BpoH30BOe CTEK0) WK B Kayec-
TBEe 06ecLBeUMBatOLLEro BELLECTBA B HEKOTOPbIX BuAax 6eCLBETHOro cTekna

MpoayKT cropaHus.
BbIGPOC MPOMCXOAMT NOCME Pa3foXeHWs KapGoHATOB B LUMXTOBbIX
maTepuanax (Hanpumep, KanbLUUHUPOBAHHAA COAA, U3BECTHSK)

MPOAYKT HEMOMHOrO CropaHusl, B YUaCTHOCTM B BarpaHke ¢ NoforpesoM ayThsl
O6pasyeTcs B BarpaHke C NOAOrPEBOM AYTbCSA U3 CbiPpbs WM TONUBA,

cofiep)allero cepy, B CB3W C BOCCTAHOBUTE/IbHLIMU YCNOBUAMMY,
YacTUYHO UMEIOLMMMN MECTO B Meun.



HAT B NMPOM3BOACTBE JIMCTOBOIO CTEK/TA

Brui6poch B aTmochepy, BO3HUKalOWMe B pedynbTaTe NaasfneHms

Ta6nuuya 5 - YpoBHU BbIGpPOCOB

O6blyHasa neyb, Mr/m3 (Kr/T Meub c coKpalleHnem BbIGPOCOB,
Bewectso

BbIMN. CTEKNA) Mr/m3 (Kr/T BbInAa. cTekna)
Okcugbl a3oTa (BblpaXeHo

1250 - 2870 (2,9 - 7,4) 495 - 1250 (1,1 - 29)
B N02
Okcufbl cepbl (BbipaXeHo

A pel (Bblp 365 - 3295 (1,0 - 10,6) 300 - 1600 (05 - 4,0)

BS0J
Mbib (TBEPAbIE YacTULbl) 80 - 250 (0,2 - 0,6) 50 - 30 (0,02 - 0,08)
®Topuasl (HF) <1,0 - 25 (<0,002 - 0,07) <1,0 - 4,0 (<0,002 - 0,01)
Xnopugbl (HCL) 70 - 85 (0,06 - 0,22) 4,0 - 40 (<0,01 - 0,1)
Metannsl kpome Se (Ni, V,

<1,0 - 50 (<0,001 - 0,015) <1,0 (<0,001)
Co, Fe, Cr)
CeneH (oKpalleHHoOe

30 - 80 (0,08 - 0,21) <5 (<0,015)

CTEKNO)

Bbi6pockl, BO3HMKalOLWMe B pe3ynbTaTe MPOLLECCOB NAaBNeHUs M nepepaboTKMK, MOTYT CYLLEeCTBEHHO
pasnuuyaTtbCca AN8 KOHKPETHbIX MNPOW3BOACTB W MNPUMEHAEMOro 060pyJ0OBaHMA U Cbipbsi. BbiGpOChHI
B aTMOC(epy MOryT BO3HMKATb B pe3ynbTaTe: HaHeCeHWA MOKPbITUA M\UAWM BbiCYLINBAHWA; BTOPUYHOW
06paboTkM (Hanpumep, peska cTekna, NoAnpoBaHue UT.4.); hopMmoBaHUA npoaykumm n ap.[@3

1) Teepgable BewecTBa/Nbl/b

Bbi6pockl BatmMoctepy OT CTEKONbHbIX 3aBOA0OB B 60/bLLION CTENEHM COCTOAT U3 TBEPAbIX YacTul,
B TOM u4ucne u3 nbinn. Mcnonb3oBaHWe W3MeNbYEHHbIX, TPAHYNMPOBAHHbLIX WM MblNeo6pasHbiX
Cbipb€BbIX MaTepuanos, MNPOLLECChl WX XPaHEeHWS W CMelWMBaHUA Cnoco6CTBYIOT 06pasoBaHuio
60NbWOro Konu4yecTBa Nbinn. MNpoueccbl TPAHCMNOPTUPOBKMU, 06PabOTKM, XpaHeHUA U CMelmnBaHumA
Cbipbsi 3aKOHOMEpPHO BJIEKYT 3a CcO060li BbIGpPOCHI MblAM B atmMochepy. B npouecce aTux onepauuii
06bI4YHO 06pa3syeTca 60/iee KPynHaa Nblnb, YeM Te TBEP/ble YacTuLLbl, KOTOPble BblgeNAl0TCA BNpouecce
HarpeBaHud. MocnegHne MMeOT pasmep MeHee 1 MKM, XOTS NerKO MOTYT arnomMmepupoBaTtbcs B 6onee
KpynHble YyacTuubl. Beibpoc nbinu, o6pasytolleiica B npouecce 06paboTkM, OKa3biBaloT 3HaUYNTENbHOE
BNNAHME Ha 3[0pOBbe /l0Aeli, a Takxe TpebylOT Mep MO OxpaHe 340POBbS W Tpyaa pPaboOTHUKOB
npeanpusatua. TBepAable yYacTuubl, o6pasytolmeca B pesynbTaTe HarpeBaHWs B LUNXTOBANbHOM LEXe,
npeacTaBnAlOT co60i NoTeHUManbHY0 3KOMOrnyeckyto npobnemy.

OCHOBHbIMW UCTOYHWKaAMWU BbIOPOCOB B atMoctepy TBEPAbIX YacTul, Npy NAaBNeHUU ABNAIOTCA
YHOC COfepXal,Mxcs B LWWUXTE MENKOAWCNEepPCHbIX MaTepuanoB, CXWUraHue HEKOTOpbIX BUAOB
NCKOMaeMoro TOMNAUBa, a TakXe CMeCb /IeTy4nx KOMMOHEHTOB LWWXTbl M pacnnaBfeHHOro BeliecTBa
C oKcuaamum cepbl, ob6pasylolie coOeUMHEHNA, KOHAEHCUpPYlOLWMeca B OTpaboTaHHbIX MEeYHbIX rasax.
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2) Okenfgbl a3oTa

Okeupbl a3ota (NOX), BbibpacbiBaemble Mpu MNPOM3BOACTBE CTEKNA, WMEKT HECKONbKO CLeHa-
pveB obpa3oBaHus:

- obpasoBaHue Tepmuyecknx NOXNpu BbICOKOW Temnepatype B nevax;

- pacnaf asoTHbIX COeMHEHWNIi B LUNXTE;

- OKUCNeHue asoTa, coflep>kallerocs BTOMNBE.

MoHookcug aszota (NO) - aTo 6ecuBeTHbI, 6€3 3anaxa, N10X0 pacTBOPMMbI B Boge ras. OH cocTaBnseT
60nee 90%0TBCEXOKCU0B a30Ta,06pasyemblx NPN BbICOKOTEMMNEPATYPHOM ropeHnn. Ecnm KoHUeHTpaumsa
HaxoguTcs B npefenax or 10 o 50 ppm. OH He ABNAETCA CU/IbHO TOKCUYHbLIM pa3fpaxatoLimM BeLLecTBOM.

Ownokcung asota (NO2 - 310 ras, KOTOPbIA 3aMeTeH Aaxe Mnpu He6OMbLION KOHUEHTpauun: OH nMeeT
KOpMYHeBaTO-KpacHOBaTbIf LBeT 1 0Cco6bIA ocTpbili 3anax. Mpu KoHueHTpauun 6onee 10 ppm. ABnseTtcs
CW/bHBLIM KOPPO3WIAHLIM BELLECTBOM U CU/IbHO pa3gpa)<aeT HOCOBYIO MOMOCTb M rnasa. MNpu KoHLUeHTpaLmmn
60nee 150 ppm. Bbi3biBaeT 6POHXMT, a cBbile 500 ppm. - OTeK Nerkux, axke ecny BO3AeNCTBME ANUNOCH
BCEro HECKO/NIbKO MWHYT.

3) Okcugpl cepbl

CogepxaHue cepbl B TONAMBE 415 CTEKNOBEPEHHbIX Meyeli BO MHOrom obycnaBnvBaeT NpucyTcTBUe
okcnaoB cepbl (SOX) B oTpaboTaHHbIX rasax. Kpome Toro, Ha cepocojepikaline BbIbpocbl B aTMochepy
BMAET cofepXaHue Cynb(@uToB, CynbaToB U Cynb(@UAOB B CbipbeBblX Marepuanax, B 4acTHOCTHU,
fo6aBneHve cynbhaTta HaTpUa UM cynbdata KanbLusa A0S OKUCNEHWUS cTekna.

Ta6nuuya 6 - YpoBHU BbIGPOCOB OKCUAOB cepbl Npu npumeHeHun HAT (BbipaxeHbl B S02) un

YpoBHM BbIGpOCOB Npu npumMmeHeHnn HAT
(MrB02ZmM3npu H.y.)

CekTop

HarpesaHue
HarpeBaHue
razoob6pasHbIiM
XXUAKAM TONINBOM
TONANBOM
JlnctoBoe CTEK/NO C NPUOPUTETHON 3ajayeit
200 - 500 500 - 1200
CHMXEHMNSA BbIGPOCOB [BYOKUCU Cepbl
JlnctoBoe CTEKNO C NPUOPUTETHON 3afayeit
<800 < 1500

CHMXXEeHNA Konn4yecrtea OTXo40B

4) BbI6pOoChl ApYyrvX BeLecTB NpW NNaBAeHnn

Hanbonee cyuiectBeHHbIMW BbIGpPOCAMM MPOYMX BELLECTB ABASIOTCA BbIOPOCHI XNIOPUA0B (BblpaXeHHbIe
B HC1), htopmnpaoB (BbipaXkeHHble B HF), a Tak)xe MeTan/ioB U UX COeAUHEHWIA.

Xnopuabl 1 hToprabl 06pasytoTca B OTpaboTaHHbIX ra3ax CTeKNOBapeHHbIX Neveil U3 cogepikallmnxcs
B CbIpbeBbIX MaTepuanax npumecei, n nx 06bem 06bIYHO GblBAET He 3HAYUTENEH.

3a UCKNIoYeHNEM MPOM3BOACTBA CMeLManbHbiX COPTOB CTEKNA, UCTOYHMKM BbIOpOCOB B aTMochepy HCL
1 HF 06bI4HO CBA3aHbI C NPUCYTCTBUEM B CbIPbEBbIX MaTepuanax npumecein (Hanpumep, XN0puaa HaTpua nnm
KanbLMs) 1 pexe - ¢ NPUCYTCTBMEM B LUMXTE He3HauMTeNbHOro Konu4vectBa hropua kanbums (CaF2).
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HAT B NPON3BOACTBE JINCTOBOIO CTEKJIA

BLiGpoc MeTannoB B OKpYXalUyK Cpefy SBASETCS CEPbe3HON 3IKONOTMYeckol npobneMoil.
He3HauyuTenbHOE KONMYECTBO TAXENbIX METANIOB MOXeET NPUCYTCTBOBATb B KauyecTBe NpUMeceil B HeKo-
TOPbIX CbIPbEBLIX MaTrepuanax, B creknoboe u B Tonauee. CBUHEL U KafMUIl UCMONb3YIOTCA B COCTaBe
CTeKJIOMacChl U KPacs WX BeLLecTB. [TPOU3BOACTBO CMeLMasbHbIX COPTOB CTEK/IA MOXKET NOBJIeYb 33 CO6OH
BLIOPOC B OKpYXalolylo Cpefy MbilUbSKa, CYpbMbl U CeneHa (Kpacsliyee BeLECTBO NMPU NMPOU3BOACTBE
BpoH30BOro CTekna Unu obeclpeynBatolyee BelecTBO NpU NPOU3BOACTBE HEKOTOPLIX BULOB NPo3pay-
HOro cTeKna).

5) MlapHurossie 2a3s!

Hons BLIGPOCOB B aTMocdepy NapHUKOBLIX Ta3oB, B MepByl odyepedb ABYOKUCH yrnepoaa (COZ),
NPUXOJALIAACA Ha CTEKOJbHYIO NPOMbILWAEHHOCTb, JOBOMLHO 3HaYUTenbHa. pon3BoacTBO 1 Kr cTekna
B ra3oBOil Meyu NpuBoOaUT K 0OpasoBaHuio NpUOAN3UTENLHO 0,6 KI OBYOKUCU YIEPOAa, U3 KOTOPLIX
0,45 Kr obpasyeTcs 3a cYeT CKUraHWUA UCKOMAeMoro TOMAMBA M 0,15 Kr — B pesynbTaTe fUccoLuauuu
KapOOHATHOTO ChIpPbSA (CaCO3 W LONOMMUT), UCMOJIb3YEMOrO B WkxTe. Ha 0bpazoBaHuMe NapHUKOBLIX ra3oB
HenocpeacTBEHHO BAUAIOT COPT CTEKNA, BUA MCNONB3YEMOro UCKONAaeMOroToNNBa, 3HeproaceKTUBHOCTb
TEXHOJOTMYeCKUX NPOLLECCOB U A0S UCNONb30BAHUSA CTEKN0O0A B Chipbe.

CePOCHI B BOAY
ﬂpM Npou3BOACTBe CTeKNa o6pa3yeTc;| HaMHOro MeHblle XWAKUX OTXOAO0B, YeM B APYrux otpacnax
NPOMBbILINEHHOCTU, U OHU o6pa3y}0Tc;| ANWib NPU OTAENBbHBIX TEXHOJIOTUYECKUX onepaLuax (Hanpmmep,
npu oxnaxgeHuu ropﬂqeﬁ CTeKJIOMacCChl, NPOMbIBKE TOTOBbIX VI3)J,eﬂl/Il7|). ﬂpOM3BOp,CTBO JINCTOBOTO
CTeKNla XapaKrepusyetca I'IOTpe6J1eHl/IeM HaVI6OJ1bLLIerO KOoNn4yecTtBa BOALI B Mpoleccax oxJlaxaeHusa
N NPOMBIBKW TOTOBBIX VI3)J,eJ1VIl7| n CTeKJ106OFI. Kpome TOrO, C6pOCbI 3arpasHalWmMx BellecTs B BOAHYIO
cpepy obpasyioTcs 3a CYET MPOMLIBHOW BOALI U3 CUCTEMbI MOAAYM OXNAXKAAKWEN BOLbI, NPOMbIBOYHOI
BOJbl, @ TAKXe NOBEPXHOCTHLIX CTOKOB. Cucrema O60pOTHOFO BO)J,OCHa6)KeH 1S NO3BONAET B 3HAYUTENLHOMN
Mepe CHU3UTbL NOTepry BOALI. B cocTaB OTXO0[A0B MOIyT BXOOUTbL cofepxallueca B CTeKne TBepAble
YacTuLbl, HEKOTOpPLIE UCNO/Ib3yeMble NMPU NPOU3BOACTBE CTeKNa pPAacTBOpUMbIe MaTepuansl (Hanpwmep,
Cyﬂbd)aT Hanl/IFI), HeKOTOpble OpraHn4yecKkue coeanHeHus, Bxoaallne B COCTaB CMAa304YHbIX MaTepnanos,
Mcnosib3yeMelX B npouecce pesku, U XMMUYeCKWe BeLlecCTBa, UCNOAb3yeMble ANIA OYUCTKU CUCTEMBI
BOLAHOTO OXNaXAeHUs (HanpuMep, pacTBOPEHHbLIE COIM U peareHTsl s 06paboTku Bogb).

ﬂpMMeprIVI COCTaB CTOYHbIX BOJ CTEKOJIbLHOIO MNPOU3BOACTBA MOXMHO OXapaKTepu3oBaTb
NnoKasarelaMu, npeacraBjieHHbIMU B Ta6n14u,e 7.

TBEPAbIE OTXOAbI

BONBWHHCTBO NMPOU3BOACTBEHHLIX ONepaLuil B CTEKONLHOM MPOMBIWAEHHOCTH He XapakTepusyeTcs
obpasoBaHueM GOMLWOro KONMYECTBO OTXOA0B. OCHOBHAA YacTb TBEPALIX OTXOLOB NPU NPOU3BOACTBE
cTekNa 06pasyeTcs B OCHOBHOM Ha MowWafKax A8 KOMNIeKTOBaHUS rpy3a nepeg ero oTnpaBKoiil. B cea3su
C 3TUM NpUEMHbIe U OTNpaBHble MIOWAAKM TpebyioT TWaTeNsHON YOOPKU U CBOEBPEMEHHOTO PEMOHTa
060pyAoBaHNA, YTO NO3BONAET CYLLECTBEHHO COKPATUTL KONMYECTBO TAKOMO POAa OTXOAO0B.

B npouecce nnaeku obpasyioTcs TBepAble NPOU3BOACTBEHHbIE OTXOAbI, KOTOPbIE COCTOAT MaBHLIM
06pazoM M3 MbIN OT pereHepaTopoB (WAM PeKynepaTopoB), YAANSEMOH NyTeM MexaHuyeckodl uau
TEPMUYECKON OYUCTKM, @ TaKKe U3 OTpabOoTaHHLIX OTHEYNOpPHbIe MaTepuansl, 06pasyiomuxcs B pesynsrare
NepPUOLMYECKOTO TEXHUYECKOTO OB CTYKUBAHUSA, PEMOHTA W BEIBOAA U3 SKCMTyaTaLMu neyvei,
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Ta6numua 7 - OpneHTUPOBOUHLIYE COCTAB CTOYHbLIX BOJ CTEKONbHOTO NpOW3BOACTBaA

MokasaTenb Cofiep>KaHue B CTOUHbIX BOAAx
B3BelleHHbIe BellecTBa <30 mr/n
Xumunyeckoe notpebneHne kKucnopoga 100 - 130 mr/n
AmMMUnak <10 mr/n
Cynbgat <1000 mr/n
dTOopUA 15 - 25 mr/n
MblILbAK <0,3 mr/n
Cypbma <0,3 mr/n
Bapwii < 3,0 mr/n
Kagmuii < 0,05 mr/n
Xpom (0o61.) <0,5 mr/n
Megb <0,5 mr/n
CBuHeL, <0,5 mr/n
Hukenb <0,5 mr/n
Onoso <0,5 mr/n
LInHK <0,5 mr/n
®eHon < 1,0 mr/n
BopHasa kucnota 2-4 wmr/n
CTteneHb KMCNOTHOCTM pH 6.5 - 9
MuHepanbHble macna <20 mr/n

NPOM3BOAMMbBIX Kaxible 5-15 neT. Kpome TOro, K 4uciny TBepAblX OTXOAOB MOXHO OTHECTU Mbifib,
co6paHHyl0 B OUNCTHOM 060pYAOBAHUN.

Kpome ToOro, B npouecce Npou3BOACTBA 06pa3yeTcs 3HAUUTENIbHOE KOMMUYECTBO CTeKn060s, KOTopblii
Nn6o BO3BpaLLAlOT B Npolecc nNnaBku, NM60, NpU MOBbIWEHHbLIX TPe6oBaHMUAX K KAYeCTBY NPOU3BOAMMOTO
cTekna, NPoAalT CTOPOHHMUM OpraHu3auuam Ans fanbHeinllero Ucnonb3oBaHus.
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HAT B NMPOM3BOACTBE /IMCTOBOIO CTEK/IA

4/ TPVMEHAEMBIE MEPBI HOT

HAOT ANa NPEAOTBPALLEHVA BbIBPOCOB B ATMOC®EPY

a) HAT onsiymMeHbLWeHUs BbIBPOCOB MblAn

K nepsuyHbIM Mepam AN NpefoTBpalleHus BbI6POCOB TBEPbIX YacTUL, B aTMOCHhepy MOXHO oTHecTn [5]

- pasrpaHuyeHune 30H XpaHeHUs U NPUroTOBNEHUSA LIUXTbl U APYTUX NPOU3BOACTBEHHbIX 30H;

- UCMO/b30BaHWe 3aKpbITbiX OYHKEPOB AN XPAHEHUS LUUXTbI;

- COKpallieHMe Konu4yecTBa Me/IKMX YacTWL, B LUMXTe MNyTeM YBNaXHEHWA BOLOW WU LLENOYHbIM
pacTBopoM (Hanpumep, pactBopamu rugpookucu Hatpusa [NaOH], yrnekucnoro Hatpua [Na2C03]) wm
nyTem npeABapuTeNbHOrO CrekaHusa, 6puKeTUPOBaHNS UKW yKNaAblBaHWA B NOLLOHbI;

- cobnlofeHne Hagnexatux npouenyp norpyskum n pasrpysku,;

- TpPaHCNOPTMPOBKAa NapTWii Cbipbs K Neyam Ha 3akpbiTbiX TPAHCNOPTEPAX;

- OocCyuleCTBNEHMEe KOHTPOAsA B 30Hax Mojayn matepuana B neyn (Hanpumep, yBAarKHEHUWU LWUXThI,
obecneyeHne cbanaHcMpoBaHHO paboTbl MNeun ANA NOAAepXaHWa B Hell cnerka W36bITOYHOTO
fasneHua (<10 [la), 4to6bl NOBBLICUTL 3MPEKTUBHOCTL CropaHus Mpu OAHOBPEMEHHOM COKpalleHuun
BEPOATHOCTU BbIGpOCA B aTMOCHepy 3arpAa3HAIOLLIMX BELLeCTB; ynaBaMBaHne Mol ¢ NOMOLLLIO PUNLTPOB;
NCMoNb30BaHMe 3aKPbITblX LWHEKOBbLIX TPAHCMOPTEPOB; M OrpaXjeHune 3arpy3oyHbIX Kamep).

Takne mepbl MO3BONAOT JOBECTM YPOBEHb BbIGPOCOB TBEPAbLIX YACTUL, C TOMOYHbLIM a30M [0 YPOBHS
MeHee 100 mr/m3 be3 NpUHATASA COOTBETCTBYIOLWUX MEP KOHTPONA 0O6beM BbIGPOCOB B atMochepy
TBEPAbIX YacTUL, yBEIMYMBAETCA MO Mepe NPOAO/MKUTENBHOCTU Nepuoja sKCcryataumm neyum, NoCKosbKy
M3HOC OFHEeYMOPHbIX MaTepuanoB npegnonaraet 60MbWNIA pacxos sHepruu, B pesynbTate Yero BospacraeT
CKOPOCTb BbIXOfa M3 neyn npoaykKToB ropeHus.

Kpome TOro, mepamu no npefoTspaLleHnto BbI6POCOB B aTMOCHhepy ABASAIOTCA:

- MNOBbILWEHNE YPOBHSA yTUAM3aLUMU CTEKNO60S;

- ONTUMM3aUMA KOHCTPYKLMW U repmeTu3aumnm rneyn An8 CHUKEHUs Temnepartypbl B neyu;

- UCMo/ib30BaHue TOMANBA C HU3KUM COAEPXKAHUEM Cepbl;

- U3y4YeHune BO3MOXHOCTU ONTUMU3ALMN METOAOB 3arpy3Ku MaTepurasos, BE/IMUYNHbLI 3ePHA,YPOBHS BAXHOCTW.

Ta6nuuya 8 - YpoBHU BbIGPOCOB NbiNM U3 NNABUAbHOW neyn npu npumeHeHun HAT

YpOBHM BbIGPOCOB NMpu npumMmeHeHun HAT

MapameTp Kr/T
Mr/Hm3 BbIMN/IaB/IEHHOTO
cTekna
MbiNb <10 - 20 <0.025 - 0.05

B ocHoBHOM HAT AN KOHTPOAS MbiNeBbIX BbIGPOCOB B pe3ynbTate paboTbl Medyeil B CTEKO/bHOIA
NPOMBILINEHHOCTM CYMTaeTcss WCMNOMb30BaHUe 3MeKTPOCTAaTUYECKOro MbleyNoBUTENs UAW  CUCTEMbI
pYKaBHbIX ()MNLTPOB. YPOBEHb BbIGPOCOB, CBA3AHHbIX C JAHHLIMUW TEXHOOTUAMU, cocTaBaseT 5-30 Mr/m3npu
H.y., UTO O6bIYHO NpUpPaBHMBAETCS K MeHee 0,1 Kr HAT BbINAABNEHHOTO cTekna. [ UCNONb30BaHUs CUCTEM
pYKaBHbIX ()UNbTPOB OObIMHO XapakKTepHbl 3HAUYEHUs HWKHel 4acTu gumanasoHa. K CHUXEeHWI0 BblGPOCOB
MNbIY TaKXXe MOTyT NPUBOANUTL HEKOTOpble clyyan nprvmMeHeHuss HAT B OTHOLWEHUM BbIGPOCOB METaN/NoB.
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HecMOTps Ha BLICOKYHO 3aTPAaTHOCTb YCTAHOBKM HUNETPOB «Ha KOHLE TPYOb» BTOPUUHOE YNaBIMBaHME
noinu aensetcs HAT B OTHOWeEHUM GOMBWMHCTBA CTEKNONNABULHLIX NeYeid, 33 UCKAIYEHNEM Cllydaes,
KOTAa aHaNorMyHble YpOBHU BLIGPOCOB MOXHO AOCTUMHYTL MOCPEACTBOM NEPBUYHLIX Mep.

KanuTanbHble 3aTpaThl NpyU YCTaHOBKE 3/1eKTPOCTATUYECKUX (DUALTPOB (BKAKOYad pacxofbl Ha yaaneHue
KWUCNIOTHOTO ra3a) coCTaBAAOT, Kak NpaBuao, oT 1,0 MAH. o 1,5 MAIH. eBPO A5 NeYn NPOU3BOAUTENBHOCTbIO
50-100 TOHH NpojyKUWUU B AeHb (MMGO pykaBHble TkaHeBble GUALTPLL, TGO 3NEKTPOCTAaTUYECKME)
U oT 25 MAH. A0 3,5 MJIH. eBpO ANA Neyu npou3BopuTensHocThbio 500 TOHH NpoAyKLUUK B AeHb (o6b|L|Ho
3leKTpocTaTuyeckne). BennunHa exerofHsix IKCMAyaTalMOHHEIX PAacXOfoB konebnetcs oT 50 ThicAY
[0 250ThicAY €BpO BTOM CJIydae, ec/iM NOBOYH I NPOLYKT NOBTOPHO UCMONb3YETCA B NPOLLECCe NaBNEHNUS,
XOTs 3T0 TpebyeT obecneyeHns OfHOPOAHOCTU LBeTa. CTOMMOCTL QUALTPOB BO MHOTOM OrpaHuYuBaeT
UX MpUMEeHeHMEe KPYMHLIMW 33aBOLAMM, UMEOWMMU [Be U Bonee CTEKNOBAPEHHLIX Meyu, Tae 3a cyer
KPYMHbIX MaclUTaboB NPOU3BOLCTBA MOXET ObITh LOCTUTHYTA 3KOHOMUSA. CTOUMOCTL 3IEKTPOCTATUYECKUX
ocapuTenei U pyKaBHbIX TKAHEBbIX GUJIETPOB MOXKET KOeBATHCA B LWMPOKOM ANANA30HE U B 3HAYUTEbHOI
cTeneHu onpepensetcs TpebyeMuiMU XapaKTepuCTUKaMK U 0OBEMOM OTXOAALNX Ta3oB.

6) HAT dns ymeHbleHUSs 8bIGPOCO8 OKCUOO8 G30Ma U3 NJABUILHOLU neyu

BbicokoTeMnepaTypHoe oBpa3oBaHie OKCULOB a30Ta, OKUCIEHNE COAepKallerocs B TONMBE a3oTa,
a TaKxKe pacnag, asoTUCTbIX COefUHEHN WUXTLI NPUBOLAT K BblAeNeH U0 GONLLOTO KOANYECTBa OKCULOB
a30Ta, OCYLeCTBAAIOLWMX KpaliHe HeraTUBHOE BANUSIHUE Ha OKPYXKaKLLyIo cpefy.

B oTHOWeHWUM OKCUIOB a30Ta CNOXHee BCero NpUNTU K BLIBOAY O ToM, YTo aBnsetca HAT, B cBA3K
¢ NpoGNeMaTUYHOCTBI0 OUEHKM OBIMX YPOBHEN BLIOPOCOB [JISl PasNUYHbLIX CEKTOPOB CTEKONbHOIA
NPOMBILWAEHHOCTU. B OTHOWEHNUM BLIGPOCOB OKCMOOB a30Ta BLIGOP HauNyylwel JOCTYMHON TEXHONOTUN
B 3HaYMTeNbHOM CTeneHW 3aBUCUT OT KOHKPETHOM NpOW3BOLCTBEHHOW MNAOWAAKM, B YaCTHOCTH,
OT WUCNONL3YeMON TeXHONOMMM NNaBAeHUs W cpoka cnyx6bl neyn. Ucnons3oBaHue onpepeneHHbIX
TEXHONOTUIA HA Pa3IUYHBIX NTPELNPUATUAX MOXKET NPUBECTU K CYILECTBEHHO OTANYAIOLWMMCA pe3yabTaTaM
3KOJIOTMYECKOTO PETYNMPOBAHUS, a TaKKe NOTPeOOBaTL PasfIMYHLIX 3aTPaT B 3aBUCUMOCTU OT KOHKPETHOTO
COCTOAAHUS MPOMBILWJIEHHOTO 0BbeKTa.

Ans nNpou3BOACTBA JIUCTOBOTO CTEKNA CYMTAETCA, YTO YPOBeHb BHIBPOCOB OKCMAOB a3oTa npw
npumeHeHun HAT, coctanser okono 500-700 mr/m3. OpgHako B C/yyae CUMLHOMO M3HOCA Meuu 3T
NoKasaTeN MOryT CYLUeCTBEHHO U3MeHUTbLCS.

Hanbonee nepcnekTUBHONM TEXHONOTUEN MOXHO Ha3BaTb KUCIOPOLHO-TONJUBHOE MNABAEHUE, XOTH
npueMneMble pesynbTaThl COKpalleHUs BLIOPOCOB MOTYT ObITh AOCTUIHYTH U NOCPELCTBOM NMEPBUYHLIX
Mep, B OTHOLWIEHUS MPUMEHEHUS BHIOOPOYHON HEKATANUTUYECKOH PeayKLMU He CyLLeCTBYeT NPensTCTBUil
TeXHUYECKOTO XapaKkTepa. Mcnob3oBaHue aToi TeXHONOMUM BCe elle HeceT B cebe 31eMeHT HUHAHCOBOTO
pUCKa, HO aHHAs TEXHONOTUS Npu3HaeTca B kayecTee HAT. YpoBeHb BEIGPOCOB MU NpUMEHEHUM 3TOI
TeXHOJIOTUI cocTaBafeT 1,25 -2,0 Kr/T pacnnaBaeHHoro cTekna. !

B OTHOWeHUM coKpalieHUs BLIOPOCOB OKCHMAOB a30Ta MOMHO BbIJENUTL NMepBUYHbIE Mepsl HAT
(Tabnuua 9) v BTOpPUYHbLIE MEPbI, TaK Ha3blBaeMble MEpbl «Ha KOHLe Tpybbi» (Tabnuua 10).
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HAT B NPOV3BOACTBE IMCTOBOMO CTEKNA

Ta6nuua 9 -MepBuyHble HAT ana cokpaweHus BbIGPOCOB OKCUMAOB a3oTa

TexHonorunsa

1) YMeHbLleHne
COOTHOLLEHUSs
BO3Ayx/TONNMBO

2) CHmXeHne
Temneparypbl
npeAsapuTeNbHOroO
Harpesa BO3fyxa A/1s
cXKuraHusa

3) CTyneH4yaroe cxuraHve
a) BosgyluHasa cTyneHb

6) TonnMBHaA CTYyMNeHb

4 Peunpkynaumsa
[bIMOBbIX ra3soB

5 lF'openka ¢ HU3KUM
Bbl6pocoMm NOx

6 Bbibop TonnmBa

OonucaHne N NpUMeHeHne
1. Moandukayunum cxxmraHmnsa

MeTo[ OCHOBaH Ha HEKOTOPbIX 0CO6EHHOCTAX:

- MMHUMM3aLMs NpoTeyek BO3fyXxa B Neub;

- MOHUTOPWHIE BO34yXa, UCMOMb3YeMOro ANs CXKUTaHWUS;
- MOAU(MKALMM KOHCTPYKLUN Kamepbl CKUTaHUs

VMcnonb3oBaHve pekynepaTMBHbIX Neyell, BMeCTO pereHepaTuBHbIX

neyeid, NPUBOANT K CHUXXEHUIO TEMMEepPaTypbl NpeaBapuUTe/lbHOroO Harpesa
BO34yXa W, cnefosatesibHO, 60/1ee HU3KOM TemnepaTtype nnameHn. OfgHako,
3hheKTUBHOCTb paboTbl Meyn 6onee HMU3Kas, YTO NPUBOAMUT K BonblLUeMy
noTpebneHunto TonanBea.

MpuMeHMOCTb MeToAa OrpaHMYMBaETCA Nevamy Masoi eMKOCTU Ans
NPON3BOACTBA CNeLnanbHOro NA0CKOro cTekna.

BosgyliHas cTagus 3ak/louaeTcs B A4OCTEXMOMETPUYECKOM ropeHun

1 [,06aBNEHUN HELOCTAIOLLETO BO3AyXa WM KUCNOPOAA HEMOCPeLCTBEHHO

B NeYb.

Ton/MBHas CTagusi OCHOBaHA Ha NEPBUYHOM MIAMEHW HU3KOTO MMMNy/bca

B rOp/iblLLKe BNPbLICKHOTO oTBEpcTUs (0kosio 10 % obuielt aHeprum), ocHoBaHme
KOTOPOrO OXBaThbiBAET BTOPUYHOE M/amsl, CHKas Temneparypy sapa niaMeHu

MeTog 3aK/ntoyaeTcs B PELUPKYNALUM OTXOAALLMX TOMOYHbIX a30B

B 06/1aCTb CXXWUTaHWUs C LieNIbl0 CHUXKEHUA 0NN KUCNOPOAa, a ClefoBaTeslbHO,
M TeMnepatypbl naameHu. lons npuMeHeHUs 3TOro MeToda Heo6XoAuMo
MCMO/b30BaTh CrelnanbHbie TOPEsIKU C aBTOMATUYECKO peLlmnpkynsumeli
TOMOYHOrO rasa, KOTopbllii OXaXJaeT OCHOBAHME MIAaMEHU U CHUXAET
cofiepXxaHne KUcnopoja B caMoii ropsiyeii ero vactu

B ocHOBe meTofa NeXXUT NPUHLUN CHUXXEHUA MUKOBbLIX TeMnepartyp
nnamMeHn 3a cyeT 3amMmepnneHnd, Ho NOJIHOIo 3aBepleHnsa CXXUraHua
nysenunyeHuna tennonepegavyn njaameHuU ropenku.

OT BMga TonnMea BO MHOTOM 3aBUCSAT YPOBHU BbIGPOCOB OKCMAOB a3oTa
npu CXXuraHuu. B o6uiem, Npy NPUMEHeHUN XUAKOro TOM/MBA KOMYECTBO
OKCUAOB a30Ta B TOMOYHbIX rasax HUXe, YeM MpyY UCMONb30BaHUK
razoo6pasHoro.
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(MPOAOMKEHUETABINLI 9)

TexHonorusa

OCHOBHble
XapaKTepuUCTUKM:
-yMeHbLLUEHNe N36bITOY-
HOCTV NojaBaemMoro
BO3AyXa;

- NofiaBfeHne o4aros
HanpsXXeHHOCTN B KBEflb-
nyHKTax 6narogaps romMmo-
reHusauum temnepartypbl
nnameHu;

- KOHTPOMpyeMoe
CMeLLVBaHWE TONNBa

1 BO3ayxa B Kamepe
cropaHus

KucnopogHo-
TONAMBHOE MNfaBfeHne

OonuncaHne n NpUMeHeHue

2. ®eHnKc-npouecchol

MeTo/ OCHOBaH Ha KOMGUHALMMN HECKO/bKUX NePBUYHbLIX METOA0B ONTUMU3ALUN
CropaHusi ¢ NonepeYHbIM HanpaeneHeM naameHn B pereHepaTMBHbIX nevax

CO CHWXKEHHbIM MOTPe6/IeHNEM IHEPTUN.

MeTog NpYMeHUM A/151 HOBbIX PEreHepaTUBHbIX NeYeil.

MoJepHM3aLs CyLLeCTBYIOLLEN neun TpedyeT 60MbLIMX IKOHOMUUECKMX U
TpyA03aTpar B CBA3M B HEOGXOAMMOCTLIO UHTEIPaLMM HOBOTO MHXXEKTOPA, a TAKXKe
OTHOCUTENBHO Pa3MepoB Meuw.

3. KucnopogHo-toninBHoe niaBneHne

MeToayKa 3ak/oyaeTcs B 3aMeHe BO3fyxa B 06/1acCTV CKUTaHMS Ha KUCIopog,
(>90 UMCTOTHI), UTO MO3BONSET CHU3UTL TEPMUUECKOe 06pa3oBaHne OKCUL0B
a30Ta 3a CUET CHUXKEHMS NMOCTYMN/eHMs B Neyb a3oTa BO3AyXa.

Ta6nuuya 0o - BropuuHble HOT ans cokpaweHus BbIGPOCOB OKCMA0B a3oTa

TexHonorunsa

XumMmunyeckoe
BOCCTaHOB/IEHUE
Tonnuea (Hanpumep, 3R
npoktecc)

CenektuBHoe
KatanuTnyeckoe
BOCCTaHOBJ/IEHUE
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OnucaHne n npumMeHeHne

Mpy NPONYCKaHUN OTXOASALLUXTOMOYHBIX Fa30B Yepe3 He(hTb UIN NPUPOLHBINA
ra3 okcufbl a30oTa, 06pa3oBaBLUMeCs: B MPOLIECCe CXKMUTaHWs, BOCCTaHABN-
BaloTCA A0 a30Ta. TeXHON0rMs NPUMEHSeTCs B pereHepaTuBHbIX nevax.
MPUMEHMMOCTL METOAA OrpaHMYeHa MOBbILWEHHbIM PAcX040M TOMANBA U, KakK
CNefiCTBUE 9KOMOTMYECKMM 1 3KOHOMUYECKUM BO3AECTBUS.

Peakuus BOCCTaHOBNEHUS OKCMAOB a30Ta A0 a3oTa B pesynbTare B3avMoaeii-
CTBMSA C BOAHbIM PACTBOPOM aMMMUaKa B KaTa/IMTUYECKOM CNoe Mpu TeMnepartype
300-450 °C no3BonsieT CHN3UTL BpefHble BbIGpOCkl B aTMoctepy. B npouecce
npyMeHsoT 1 nmn 2 cnos Katanusatopa B 3aBUCMMOCTU OT HEO6X0AUMOIA
CTerneHn BOCCTAHOB/IEHUA OKCUAOB a3oTa.

[ns npumeHeHns Heo6xoaMMO OBGHOBNEHME CUCTEMBI MblNeynaBnUBaHNA AN
obecneyeHns cvXXeHns BbIOPOCOB Mbinn A0 10-125 mMr/m3 nyctaHOBKa CUCTEMbI
fJecynbypusaunu gns yaaneHus sblopocos SOX. V3-3a onTrManbHOro paboyero
TeMnepaTypHOro AvanasoHa NPYMEHSIOT 3/1eKTpocTaTuyeckne uibTpbl U NoYTH
He NPUMEHSIOT pyKaBHble (13-3a HEOOXOAMMOCTM MOBTOPHOrO Harpesa OTX0As-
LLMX ra3o.). TeXHOMOrMYeckoe pelleHne TpebyeT 3Ha4YMUTEIbHOrO NPOCTPAHCTBA.



HAT B NMPOM3BOACTBE JIMCTOBOIO CTEK/IA

MpumMeHeHVe pa3Hoo6pasHbix Mep HAT MpMBOAUT K CyLLECTBEHHOMY COKpALLeHWIO YPOBHel BblGPOCOB
OKCMAOB a30Ta (Tabnuua 11), BO MHOTOM TakK YKe 3aBUCSALLUXOTTEXHOOTMUYECKOro PeLleHnsi KOHKPETHOTo 3aB0oja.

Ta6nunuya 11 - YpoBHU BbIGPOCOB OKCUAOB a3oTa Npu npuMeHeHun HAT

HOT-AEL
MapameTp HAOT
mr/m3 Kr/T
Mogndunkaunm cxxuraHums,
Avpuka 700-800 175-2,0
theHukc-npouecc
. KucnopogHotonansHoe
NOx BblpaxeHHbIn B NO2 He npumeHsaetca <1,25-2,0
nnaeneHve
BTOopuyHble TeXHONOrMmn («Ha
400-700 1,0-1,75

KOHULE TPYy6bl»)

B) CHMXeHWe BbI6pOCOB OKcnAoB cepbl (SOJ

[na cHMKeHus BbIGPOCOB OKCUAOB Cepbl Yalle BCEro NPUMEHAOT cnejylolwme Metofbl:

- Ucnonb3oBaHMe TONAMBA C HU3KUM COfEepXXaHWeM cepbl (Hanpumep, NPMPOAHOrO rasa);

- COKpalieHMe KonuuecTBa cynbdara HaTpus u cynbdarta Kanbuus B WIKXTE.

MpuMeHeHMe NPUPOJHOrO rasa B KA4ecTBe TOM/UBA NO3BONSAET JOCTUTHYTb XOPOLMX pe3ynbTaToB
B COKpalieHMn BbibpocoB S02c oTpaboTaHHbIMK rasamu. Ecnm aTux mep He [OCTATOYHO, MPUMEHSIOT
[ONONMHUTENBbHYIO BTOPUYHbIE METOAbI OUUCTKM (OUMCTKY «HA KOHLE TpyObi»):

- CKpy66ep Cyxoil O4MCTKWM, B KOTOPOM Matepuanbl Ha OCHOBE KafibLMA WM HaTpua BBOAATCSH
B NOTOK OTXOAALMX ra3oB Ao hunbTpaumm otpaboTaHHOro rasa;

- yCcTaHOBKa CKpy66epoB MONycyxoil O4YUCTKM (peakuMOHHble CKpy66epbl UAM Kamepbl 3aKanku)
c pob6aBneHNeM HEKOTOPbIX OCHOBHbIX PeaKLMWOHHO-CMNOCOBHbLIX XMMMUYECKUX BelwecTB (Ha OCHOBe
Kanbuma 1 HaTpus), KOTOpble PacTBOPAKTCA B MPOMbIBOYHONM BoAe (MOKpas o4mcTKa).

Mpy wMcNnonb3oBaHUM TEXHONOTMU CyXoih abcopbuum pykaBHble (UALTPbI 06ObIYHO 6Gonee
ahheKTUBHbLI, YeM 3nekTpocTaTMyeckue, BBUAY WX 6GONblei nnowajb KOHTAKTHON MOBEPXHOCTU
n 6onee NPofoOMKUTENbHOE BPeMs B3aMMOelicTBMA rasa U TBEPAbIX MaTepuanos.

B 60MbWMHCTBE C/y4aeB CepHble OTXOAbl MOryT 6biTb MOBTOPHO MCMNONb30BaHbl B Ka4yecTBe
neyHoro TonMAMBa C Uenbl NpejoTBpalieHMs o06pa3oBaHWs MNOTOKOB TBepPAbiIX OTXx0f0B. OfHako
cyw,ecTByeT npefen, 4O KOTOPOro CTEKN0 MOXeT HakannumBaTb Cepy, U cuctema ObICTPO [OCTUTHET
paBHOBeCcUs, NpM KOTOPOM 3HayMUTeNbHOE KONNYEeCTBO MWCMONb3ylOLWeNca MNOBTOPHO cepbl 6yaer
BblbpacbiBaTbCsl B OTXOAALWMX raszax. Mo3aTomy, Npu NOBTOPHON yTUAM3aLWUW MNblAM B NONHOM 06beMe,
adexkt pgecynbpypmsauumn nblieynoBuTens MoXeT OblTb OrpaHMYeH BO3MOXHOCTAMU cTekna
nornowaTb cepy.

KonnyectBO  3KOHOMMUYECKUM XWM3HECNOCOOHbIX BapuaHTOB  yTUAM3aLMW  BeWecTB  BHe
NPON3BOACTBEHHOI NNOWaAKM BeCbMa OrpaHU4yeHo, U Hanbonee BePOATHbIM MapLIpyTOM yaaneHus
OTXOJ0B ABNAETCA MOMWUIOH ANA 3aXOPOHEHWs OTXOAO0B, YTO BreyeT 3a coboil o6pasoBaHMe MNOTOKa
TBepAbIX 0TX040B. [3
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r) cHMxeHue Bbi6pocoB hTopugos (HF) nxnopugos (HCL)

O6bIYHO ANa cokpalwieHns 06bemMoB BblGPOCOB B atmochepy HF Mcnonb3yloTcs MeTofbl CyxXoi
M MOMIyCYXOMN ra3ooumnCTKW, a TakKe MeTofbl COKpalleHus BbIGPOCOB B aTMOCHepy OKCUAOB CEPbl, KOTOPbIE
NONOXNUTENBHO BAUSIOT W Ha CHUXKEHWE YPOBHS ranoreHnaos.

[l) CHUXeHWe BbIGPOCOB MeTasoB Npu BbiNiaBke cCTekna
LNs  CHMXeHUs KonuyecTBa BbIGPOCOB METaNIOB MPUMEHSIOT HECKOJbKO pPacrnpoCTPaHEHHbIX
TeXHONOTWiA, OTPaXeHHbIX B Tabnuue 12.

Ta6nuua 12 -HAOT gna cokpaweHns BbIGPOCOB METaNNoB
TexHonorus OnwucaHwue, NMPUMEHNMOCTb

MeTofuka 3aKntoyaeTcs BTlaTensLHOM noabope
BbI6OP Chipbs C HU3KUM KOMMOHEHTOB LUMXTbl (HANpUMep, BHELIHero cTekno60s).
cofepXaHuem MeTannos MpUMEeHVMOCTb MeToAa MOXeT 6biTb OrpaHUYeHa B CBA3N
C 0CO6EHHOCTAMU M3rOTaB/MBAEMOro CTeKna.

Cuctema nblneynaBnnBaHus B 3HAYUTENbHOW Mepe cokpalaet
He TOIbKO BbIGPOCHI MbIAW, HO M YacTUL, MeTannoB, O4HaKO

ee 3(h(heKTUBHOCTb BO MHOrOM 3aBUCUT OT paboyeli
Temneparypsbl

MprMeHeHne cuctemsl unbTpaLmm

. . MeToauKa 3aKnoyaeTcs BYyNaBMBaHUU ra3o06pasHbIX
MpryMeHeHne cyxoii 1 nonycyxoi

MeTaN0B MeTOAOM MPOMbIBKM LIENOYHbIM PeareHToM,
B pe3y/nbTaTe 4Yero o6pasyloTcs TBepAble BELLEecTBa,

yaansemble hunbTpaLmeil.

razoouncTKM B KOMGUHALMM C
cuctemoli unbTpauun

Mpy NpUMeHeHWU NepeyncineHHbIX MeTOA0B BbI6POCHI METaNoOB B aTMOCHEPY MOTYT GbiTb CHUXKEHbI
[0 Cnefyoumnx 3HaueHui.

Ta6nuuya 13 - YPOBHM BbIGPOCOB MeTannos npu npumeHeHun HAT

YpoBeHb BbI6pPOCOB Npu npumeHeHun HAOT

MapameTtp
Mr/m3 Kr/T
(As, Co, Ni, Cd, Se, CrVI) <0,2-1 <05 - 2,5x10-3
(As, Co, Ni, Cd, Se, CrVI, Sb, Pb, Crlll, Cu,
<1-5 <25 -125x10-3

Mn, V, Sn)

e) CHMXeHune Bbl6pOCOB NapHWKOBbLIX ra3os

MeToabl NMpefoTBpalleHnss U KOHTPONs BbI6POCOB MapHUKOBLIX ra30B MpW MPOW3BOACTBE IMCTOBOrO
CTeKNa BK/HOYaloT:

- Wncnosb3oBaHWe ToN/MBa C HA3KMM codep >XaHMeMm yrnepona (Hanpl/nvlep, 3aMeHa Ma3yTa uu
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TBEPAOTO MCKONaeMoro TONMBA NPUPOAHBIM razom);

— WCNOJb30BaHWE B MaKCUMMaNbHO BO3MOXHOM o0beMe CTeknobos B LENAX NOBbIWEHUS
3HepPro3hHeKTUBHOCTM U COKPALEHUS WCNONb3OBAHUA KapOOHATHOrO chipbsi. 0 pPas3UYHLIM
AaHHbIM NoTpebneHe sHeprun ana obecneyeHns paboTsl NeYN Ha KaXAblil NPOLEHT cofepKaHus
cTekno60ofA B WMUXTe COKpallaeTca Ha BeanyuHy ot 01 pgo 0,3 %, a ucnonb3oBaHWe ToninMBa —
Ha 0,4 % [,

- WUcnoNb3oBaHMe WHBEPTOPHLIX MNPUBOAOB C pPeryiupyeMoil CKOpPOCTbIO [ONA MOLHbIX
BEHTUNATOPOB, NOJAOWMX BO3AYX FOPEHUA U OXNaXLeHUA;

— yTUAKU3aLWA oTXofslero Temia OT TOMOYHLIX T[3a30B, KOTOpPOe WCNOAb3YIOT [Af
NpeaBapuUTENbHOTO NOAOTPEBA WHUXTH UAK CTekNob0s, ONA OTONNEHUS NOMEIEHU’ ¢ UCNoNb-
30BaHMeM T@NOBOM IHEPrUN UK Napa. NepcneKTUBHON CUUTALTCA TEXHONOMUA YTUAN3aLUMK Tenna
B BUAE Napa BbICOKOTO [aBNeHMA JNs NPOU3BOLCTBA 3NEKTPO3HEPTUM B NapoBoit TypOuHe.

— Mepbl NO NOBbLIWEHUIO IHeproadhdeKTUBHOCTH, B TOM YUCNe MeToAbl NOBbIWeHUA 3dhdek-
TUBHOCTH paboThl Neyveil;

MeTopabl NOBbIWEHUA 3 heKTUBHOCTU paboThl Neyeit BKIOYAKT clefyloliee:

— pa3Mep neyu: Npu NpoOU3BOLUTENbLHOCTU Neyn MeHee 50 T NpoAyKUWUW B OeHb YpPOBEHb
noTepb MCNONL3YEMO ONA NAABKU CTeKNa 3HEPTUM Yepes Orpaxpalolime KOHCTPYKLUU OOLIYHO
[LOBONLHO BLICOK, YTO feNnaet UX HeapeKTUBHbLIMU;

— BLIGOP TEXHONOTUM NAABKU: pereHepaTUBHbIE Neyn sensTcA ofee 3HeprosddeKTUBHLIMU
NO CpPaBHeHWIO C peKynepaTUBHLIMU NedaMu Gnarofaps npefBapuTesHOMY NOJOTPEBY TONOYHOTO
BO3Myxa A0 bofee BLICOKON TeMNnepaTypsl;

- BHefpeHWe MeTOLOB W  WUCNONL30BaHME MaTepuanos, obecneynBawiumx HGoAbWYK
TennounsonaLmio;

— MeTOofbl peryaMpoBaHusa NpoLecca ropeHus;

— BHeApeHWe MeTOLOB W WUCNONb30OBaHMe MaTepuanos, obecneynBawiLux OONbWYIO
TenaonU30NALUIO;

— MeTOofbl peryaMpoBaHusa NpoLecca ropeHus;

— MaKCUManbHO BO3MOXHOE UCNOb30BaHUe cTeknobos;

— NpeABapUTENbHLIA HATPEB WUXTH U cTeknobos [0 UX MofJayu B Neyb NMyTeM pereHepauuu
Tenna oTpaboTaHHbLIX MEYHbLIX ra3oB.

X) CHWxeHUe c6pocos cMOYHbIX 800

K uncny TexHONOruil O4MCTKU BOALI, UCMONb3YEMOIi B TEXHONOTNYECKUX Npolieccax B AaHHOM
OTpacau NPOMBILAGHHOCTH, OTHOCATCA:

— NpUMeHeHWe BOAOMACNAHLIX CenapaTopoB;

— ycpefHeHWe CTOKOB No 06beMy U COCTaBY C KOPPeKTUPOBKO# pH;

— ynaBAWUBaHWe W OCam[eHWe B3BEIIeHHbIX TBEPAbIX YACTUL, C MCNONb30BAHUEM OTCTOMHUKOB
AN ocBeTAUTENei;

— MHorocnoliHoe GunbTpOBaHMe ANA COKpalleHWs YPOBHA KOHLEHTPALMM HeoCaxpaeMblX
B3BeLUeHHbIX YacTul;

— 006e3BOXKMBaHME M 3aXOPOHEHUE OTXOAOB OYUCTKW HA CMeLMasnbHEIX MOJUTOHAX UMW, NPH
HalW4MK ONaCHbIX OTXOL0B, B MeCTax, NPeAHa3HauYeHHbIX A1 UX 3aXOPOHEHUS.

Oxnaxpatolias BOAa MOXeT cCOflepkaTb B CBOEM COCTaBe MeTajfbl, PacTBOPeHHble conu,
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opraHMyeckuMe BelecTBa, a TaKXXe XMMUYecKWe BelecTBa, WCMONb3yeMble A BOLOOYMUCTKM.
ypaneHue aTux COefVMHEHWI W3 oxnaxpawlweli BoAbl MOXeT noTpe6oBaTb LOMOJHUTENbHbIE MepbI
TEXHWYECKOTO KOHTPOMs U npeaBapuTenbHoli o6paboTkM Bogbl. Kpome Toro, ofHoli 13 HaubGornee
NPUMeHsieMblX Mep BOJOCGepeXeHWss B CTEKONbHOM MPOW3BOACTBE MOXHO Ha3BaTb MOBTOPHOE
Mcnonb3oBaHUE TEXHONOTMYECKOW BOAbl OT MexaHu4eckoii 06paboTKu.

3) CHUXEHWe ypOBHSA TBepAbiX 0TX040B

B OTHOWeEHUN npejoTBpalleHUss BO3HUKHOBEHUS TBEPAblX OTXOAOB, a MUHUMU3ALWUU YPOBHSA
X c6pOCOB B OKPY>XaloLlylo cpedy 06bIYHO MPUMEHSIOT clefyloline Mepbl:

- MaKcMManbHOe MpuUMeHeHue CTekno60s B KayecTBe WUCXOAHOTO Cbipbf Ha CTEKONIbHOM
NPOM3BOACTBE, a TAKXKe B CMEXHbIX OTpacnsx;

- MOBTOpPHOE UCNONb30BaHMe OTPa6oTaHHbIX OTHEYNOPHbIX MaTepranoB B KAYeCcTBE UCXOAHOTO
Cbipbsl AN MPOW3BOACTBA KUPMUYA;

- 3amMeHa OrHeynopHoro kumpnuya (06bIMHO MPOM3BOAUTCA KaxAable 6-12 neT);

- MNOBTOpPHOE WUCMOMb30BaHWe MblIM B WUXTe, NpU cob6tofeHnn TpeGoBaHWii K LBETY MPOAYKLUN.

5/ MEPCMEKTVBHbIE MEPbI HOT
MepeuncneHHble MeTOAbl COKpalLeHNsA BbIGBPOCOB B OKPY-
KawlWylo cpefy BpefHblX BelecTB U3BECTHbl [OBOJIbHO
[aBHO ¥ B TOW WM WHOW CTENeHW NPUMEHSAIOT Ha pas-
JINYHbIX 3aBOjax Mo NPOW3BOJCTBY /IMCTOBOTO CTekna.
OfHaKo, TeXHO/IorMn He CTOAT Ha MecTe, U B CcTe-
KONbHOI OTpacnin MNOABAAKTCA BCe HOBble  Mepbl
no npefoTBpaLLeHN0 3arpA3HeHnii, onTMMmn3aumn npo-
M3BOLCTBEHHOrO Mnpouecca, MWUHUMMU3ALUKN IHeprosa-
Tpat U NoTepb CbipbA.
K nepcnektusHblM metogam HAT Ans npous3BoACTBa
INCTOBOTO CTeK/Na MOXHO OTHECTM HeKoTopble MOAUGDU-
Kauum neyem nM OYMCTKU OTXOASALLMX rasos.

Tak HanpuMep, HEKOTOPbIE HOBble CTEK/OBAPEHHbIE MeYn npejycmartpusaloT jpyrme TeXHUYeckue
peweHnsa Ana ymeHblleHnsa o6beMOB Bbi6poca B atMocepy OKCMAOB asoTa. leunm ¢ HU3KUM
ypoBHeM o6pa3oBaHuna NOX u neun ElexMeNeerxapaktepmnsyroTcsd o6paTtHbiM NOTOKOM OTpaboTaHHbIX
ra3oB B TOMOYHOI Kamepe, KOTOpasa oOTAeneHa OT 30Hbl CropaHuMa B LENAX CO3JaHWA YCNoBWiA
ans "ctyneHyartoro cropaHusa". Ewe ogHUM MeTOAOM fABAfAeTcA "MHOroctyneH4yarada cucrema",
KoTopass NMpUMeHseTcs B rON0BKe ropenku. [lo OKOH4YaTe/NbHOro 3Tana cropaHus npoucxoauT
pasfieflbHoe npefKamMepHoe CcropaHwe 4yacTu TOMAMBA, YTO MO3BOJNISET OCYLWECTBMATH CXUraHue
C ncnonb3oBaHMEM BO3gyxa C 60nee HU3KOW KOHUeHTpauueld 02, noggep>XuBalLwero ropeHue.
Takass TexHONoOrms xapaktepu3yetca 60fiee BbICOKOW LEHON, 4yeM TpagWLMOHHbIe TEXHONOrum
CXXUTraHusa, MNoa3TomMy TpebyeT TW,aTe/bHOrO W3YYeHUA ee 3KOHOMMUYECKUX, TEXHONOTMYEeCKUX
N 3KONOTUYECKUX BbIr04 MO CPaBHEHMWIO C aHAaNOrMMYHbIMU MOKasaTenaMu APYrnx nedven, MMerLLnx
06bIYHYIO NMAHUPOBKY M 060PYAOBAHHBLIX CUCTEMAMU OYUYUCTKU B KOHLLE TEXHOJ/IOTUMYECKOTO LUKNA.

MepcnekTUBHbIE TEXHONOTNK, NO3BONAIOLLIME COBEPLUEHCTBOBATL NpoLUecc NPOU3BOACTBA,
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YMeHbLWaTb YPpOBeHbL €ro BO3AENCTBUA Ha OKpyXawplwytk cpepy, Tpe6y|OT Ha 3Tane pa3pa60TKM
W BHeApPeHUA KaK BNOXeHNA CpeacTB, TaK U onpep,eneHHoPl OONU PUCKa ANA NPUMEHEHUA UX Ha yXe
pa6OTaIOLL|,VIX M BHOBbL CO3jaBaeMblXx 3aBofax. OfHaKo, OHMU MOTYT B 3HaUYUTeNbHOW cTeneHu
OKYNUTLCA 3a CYET pelleHNa Cpa3y KOMNNeKca npo6neM I'Ipeﬂ,l'lpl/IFITl/IVI.
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PaccmoTpeHune nogxopnos K paszpaboTke

CMPABOYHWMKOB O HAUYHWMM AOCTYTMNHbLIM
TEXHONOIMMAM B OBJIACTU TIPOUN3BOACTBA
MWHEPAJIbHbIX YAOBPEHNIA, AMMUNAKA

N KNC/10T

M.A. KOCOPYKOB - 3AMECTUTE/b HAUYAJIbHUKA OTAENA CTAHAAPTUSALIAM MPOLYKLMN XUMUYECKOW MPOMBILLNEHHOCTIA

B.M. Kocteinesa - U.0. HauanbHUKa OTAena cTaHAapTU3aUnm NPOAYKLNMN XVUMUYECKON NPOMbIWIEHHOCTH
N.M. Cepreesa - coseTHunk Poccuiickoit accoumaynn npoussoanTeneii yao6peHuni

E.B. CynpyH - rnasHbiii cneymnanuct Poccuiickoii accoymaymm npounssoaunTeneil yaobpeHuii

Llenblo HacToslLLel cTaTby ABNsieTcs pa3paboTka NoAX0A0B K CO3AaHMI0
MHAOPMAaLMOHHO-TEXHAYECKOTO CNPABOYHMKA MO HaWy4LIMM AOCTYM-
HbIM TEXHONOTMAM B 06M1acT NPOU3BOACTBA MUHEPA/IbHLIX yao6pe-
HUIA, aMMMaKa 1 KMUCNOoT. B mouckax BO3MOXHbIX MOAXOAOB K cO3ja-
HUIO JAaHHOTO CMPaBOYHMKA, BNPOYEM, 3TO XapakTepHO A1 GOMbLUNH-
CTBa CMPaBOYHMKOB, MNaHUPYeMbiX ANs pPa3paboTKy, HEBO3MOXHO
He ornsagblBaThCa Ha ONbIT EBponelickoro Coto3a. C Apyroi CTOpPOHbI,
HEeo6X0AVMMO MOHMMATL Te LeMM U 3afjauu, KoTopble JO/MKEeH PEeLUnTb
OTEYeCTBEHHbI CMPaBOYHUK, a TAKXKE MOHUMATb, UTO CTPYKTypa poc-
CUIACKOW MNPOMBbILLNEHHOCTU MUHEpPa/bHbIX YA06PEHN, 6e3ycnoBHO,
OT/IMYaeTCs OT TOW, UTO cnoxunacb B EBponeiickom coto3e. Takvim
06pa3omM, pa3paboTKa OTEUYECTBEHHOro CMpPaBOYHMKA He [O/MKHA
BKMOYaTb Heo6fyMaHHble 3aUMCTBOBAaHUS [AaHHbIX U  BbIBOJOB,
CoAep)Xallinxcs B eBPOMeiickoM CnpaBoYHMKe. B uUensx paspaboTku
MH(HOPMALMOHHO-TEXHUYECKOTO  CMpPaBOYHMKA HEeOoBXOAMMO  pac-
CMOTPETb M MPOaHaIN3MPOBaTh XapaKTePUCTUKY OTPACAM MPUMEHEHUs
HAT, akTya/bHOCTb OTPacu AN POCCUIACKOW 3KOHOMUKU 1 e€ BKNaf B BO3AECTBME Ha OKPYXAloLLylo cpejy.
Ba)kHOI 4acTbio MH(OPMAaLMKM, HEOBX0AMMOIA Ans pa3paboTKy crpaBoYHMKa no HAT, sBnsieTcs aHanu3 TekyLlero
COCTOsIHMM oTpacnu. Mpy NpoBeAeHW aHanM3a U fanbHelileli pa3paboTki CNPaBOYHMKA HEOGXOAMMO YAenTb
BHMMaHVe crefylolmM (akTopam: acCOpTUMEHT MPOAyKUMM, eé TOHHaX, Haubonee MOAXOAsliee Cbipbe,
CYLLECTBYHOLLME TEXHONOMMM NMepepaboTKu AaHHOTO Cbipbs, CPeAHUI BO3pacT 060pyf0BaHNS.

1/ XAPAKTEPVICTUKA OTPAC/N MPUMEHEHAA HOT

XvMunyeckas MPOMbILWAEHHOCTb BASETCA OAHON U3 BeAyliMX B MMpe MO nokasatensiM Npou3BOAUTENIbHOCTU
TpyfAa, KanutanoeMKOCTM W HAayKOEMKOCTM Cpefy MpoYUX MPOMbIWNEHHbIX OoTpacneii. BaXHOCTb U Heo6-
XOAUMOCTb OCYLLLEeCTB/IEHNA NOALEPXKKM XMMUYECKOro NPON3BOACTBA NOKa3blBAETTOT (haKT, UTO CTPaHbl C KPyn-
HeLMMN 3KOHOMUKaMK SIBAAIOTCA TakXe MUPOBbIMY NMAepamn MNPOWM3BOACTBA NPOAYKLUUN XMMUYECKOTo
Komnnekca (cMm. Tabnuuy 1).
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TeXHONOrMAM B 061acTy NPOM3BOACTBA MUHEPAIbHBLIX YA406peHN, amMmnaka n KUCsioT

Ta6nuuya 1 - CtaTucTuka nNo 3KOHOMMYECKUM MoKasaTensaM BefylW UX pa3sBUTbIX CTPaH

PelTUHI cTpaH N0 HOMUHaNbLHOMY PelAiTMHr MMPOBOro NPON3BOACTBA XUMUNYECKOW
3HaueHuto BBI1 npoaykuun2
Mpon3BoacTBO
BB pou3BOACTB
n/n CTtpaHa n/n CTtpaHa XUMUYECKOVM npoaykunm,
(mnpg gonn.)
MApg4 Aonn.
1 CLWA 16 799,7 1 KHP 1431,9
2 KHP 91814 2 CLLA 769,4
3 AnoHua 4901,532 3 AnoHuns 3573
4 lepmaHus 3636,0 4 lepmaHus 2374
5 ®paHuuns 27374 5 Bpasnnusa 153,0
8 Poccus 211801 13 Poccus 76,1

1Mo pgaHHbIM MB® 3a anpens 2014 .
(http://www.imf.ora/external/pubs/ft/weo/2014/01/weodata/index.aspx”).

210 paHHbIM American Chemistry Council's
(httD://www.americanchemistrv.com/Jobs/EconomicStatistics/Industrv-Profile/Global-Business-of-Chemistrv).

XuMunyeckass MPOMbILWNEHHOCTb UrPaeT He3ac/y>eHHO Manyto po/ib B 3KOHOMUKe Poccumn. Tak, ecnm
B MPOMbILNEHHO Pa3BUTbIX CTpaHax AONs XMMU4YecKoro komnnekca B BBIM B 2013 r. cocTtaBnsna 6onee
11%, To B Poccun faHHbIi nokasaTenb cocTaBun Bcero 1,8 %.

Mo kno4yeBbIM MOKa3aTendAm MPoOU3BOACTBA U NOTPe6NeHUs MPOAYKUUN XUMUYECKOro KOMMiekca
Poccua cywectBeHHO oOTcTaeT OT MUPOBBLIX NnAepoB. Hanpumep, B ANOHMM nNoKasaTelb BbIPaboTKM
XMMUYECKON NPOAYKLMN Ha OAHOrO paboTHMKa NPaKTUYeCKN B 7 pa3 NpeBbillaeT aHanorMyHbIi nokasartesnb
B Poccuu, 4To CBMAETeNbCTBYET O HE0CTAaTOYHO BbICOKOM YPOBHE XMMM3aL MM OTeYeCTBEHHbIX OTpacnen-
noTpebutenein Npoaykumm XxmMuyeckoro komnnekca. OTctaBaHue Poccum Mo faHHOMY MokasaTento
oT cTpaH EC, B yactHocTu, lepmaHun - fo 4 pa3. UYto kacaeTcs Temna pocTa BbiNycka POCCUIACKOTO
XMMUYECKOTO KOMMeKea, TO OH TakXKe oTcTaeT OT MUPOBbIX NMOKa3aTenew.

BHYTpeHHUIA PpbIHOK NPOAYKLMM XMMUYECKOro Komnaekca B Poccuy xapakTtepusyeTcs HU3KUM
YPOBHEM pa3BUTUA B CPaBHEHUW C MUPOBLIMWU NnAepaMn otpacnun. Tak, B FfepMaHun ypoBEHb YAe/NbHOro
noTpe6neHns XMMNYeCcKo NpoayKunn 6onee yem B 9 pas Bbille, Yem B Poccuu.

[ns Poccuiickoli ®epepaunm XuMmmnyeckas NpPOMbILLIEHHOCTb ABNAETCA OLHOWN U3 KNOYeBbIX OTpacnei
pPOCCMIACKON 3KOHOMMKMW, OKa3biBalolWed 3HayMTeNbHOe BAUSHME Ha COCTOAHWE 3KOHOMMWYECKOro,
WHHOBALMOHHOIO U COLIMANLHOIO PasBuUTUA UYypOBEHb 060POHOCNOCOBHOCTU CTPaHsbI.

ACCOPTMMEHT XMMWYECKON NPOAYKUMW HacuuTbiBaeT [eCATKM TbiCAY HaumeHOBaHMWiA. CTpykTypa
XMMUYECKOW NMPOMbILWNIEHHOCTM Poccuiickoii ®efepaumnmn COCTOUT U3 CNeAytoLW X OCHOBHbIX Nof0Tpacnei:
rOpHOXMMUYECKas, MUHepanbHble y06peHNs, OCHOBHAA XMMUSA, XMMUYECKMEe BONOKHA U HUTK, N1acTMaccoBble
N3fenns, CTEKNIOBONOKHUCTbIE MaTepuasbl, CTEKIONNACTUKA U U3[eNIUA U3 HUX, NaKOKPAacoYHble MaTepuansbl,
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XMMUYECKNE peaKkTUBbl 1 0COB0 UYMCTblE BELLECTBA, CUHTETUYECKMNE KpacuTenu.

XuMMUYeckuii Komnaekc, B CTpPykType BBI, cTpaHbl cocTtaBnsieT 1,8%, npegnpusitus XMMUYeCcKoro
KoMnnekca obecnevynBaroT 0Kono 5% obuepoccmMinickoro o6bema BaftOTHON BbIpYUKU[L].

B 061acT XMMMYECKON NPOMBbILNEHHOCT NMANPYIOLLME NO3ULMK B CTPYKTYpe akcnopTa Poccuiickoid
degepaumm 3aHMMalOT MUHepanbHble yaobpeHns . K 4Mcny OCHOBHbIX 3KCMOPTHbLIX BMAOB yAo0OpeHunii
OTHOCSITCA TakKue MUHepasbHble yA0OpeHUs, KaK KanuiiHble, a30THble U hoCcOpHble (Tabn. 2).

Ta6nuuya 2 - 9KCNOPT MUHepPanbHbIX yao6peHunit

MporHo3
EavHunua 2013 ro
MokasaTenu AV A 2014 roa
n3mepeHuns dakTt

| Bap. Il Bap.
JKCNnopT BCEro MAH. gonn. CWA 25453,8 24000 24500
XMMMYeCcKoe Npon3BoACTBO M/H. gonn. CLWA 228923 21600 22050
B T.4. MO rpynnam ToBapos
MwuHepanbHble ygobpeHnsi B 100% nuT. B-Ba  TbIC. TOHH MWUT. B-B 14773,3 147371 14870
N3 HUX:
a30THble yao6peHus TbiC. TOHH N 5992,8 6150 6130
KanuiiHble yao6peHus TbiC. TOHH K20 6200,0 6080 6210
octatHble yaobpeHus Thic. TOHH P25 2580,5 2507,1 2530
MeTtaHon TbiC. TOHH 1362,6 1260 1320

(MPOAOMKEHMETABNLbI 2)
Ctoum-Tb
Moka3sartenu Kon-Bo TbiC. T
MJTH. JONII.
9620,9

MuHepanbHble ygobpeHus B 100% nut. B-Ba 6646,8
13 HUX:
a3oTHble yaobpeHns* 3449,0 2452,0
KanuiHble yoobpeHuna** 4516,0 19151
hoctatHble yaobpeHus 1655,9 2279,7

* Be3 a30THO YacTu CMOXXHbIX yA06peHnii
**Be3 Ka/IMAHOWM YacTn CNOXKHbIX yA06peHnii
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PaccmoTpeHve nogxonos Kk paz3pa6oTKe CNPAaBOYHUKOB MO HAUTYHYW UM AOCTYMNHBLIM

TEXHO/IOTUNSAM B o6nacTn npoussoacTBa MUHEpPaNbHbIX yAO6peHUH, amMmMMmaka n KNCNOT

Ha pucyHke 1 npuBefeHa CTpyKTypa akcrnopTa yao6peHuii 3a 2013 r. B 3aBMCMMOCTM OT Bufa.

PucyHok 1- CTpyKTypa aKcnopTa MUHepanbHbiX yao6peHuit B Poccum, MaH.T (4.B.) B 2013r.

uN
HP205
bIK20

WNcTounuk: depepanbHas cnyx6a rocyfapcTBEHHONW CTaTUCTUKN.

B HacTosiLLee BpeMs BCTpaHe MMEeHTCH MOLLHOCTU MO NPOU3BOACTBY 6051€ee 22 M/IH. TOHH MUHEepPanbHbIX
ynob6peHuii (B nepecyete Ha 100% pelicTBytownx BewecTs - 4.8.). B 2014 rogy o6bem BbiMycKa a30THbIX
ynob6peHuii coctaBun 8209,5 Thic. TOHH, YTO MeHblle Ha 0,5% Mo cpaBHeHM ¢ 2013 rogom, hocHOpPHLIX
- 3008,8 Tbic. TOHH (-1,5%), KanuitHbIx 8397,5 Tbic. TOHH.(+17,5%). 3arpy3ka MOLLHOCTEi B NPOU3BOACTBE
MUHepanbHbIX yaobpeHuii coctaBuna 89%.. OCHOBHbIMW OTEYEeCTBEHHbIMW MPOU3BOAMTENAMU MUHE-
panbHbIX yaobpeHnii asnatoTcs:

- OAO «0OXK «YPANXNM>»

- OAO «3aBof MUHepanbHbIX y06peHunii KupoBo-Yenewkoro XuMn4eckoro KombuHara»
- OAO «BocKpeceHCKne MuHepanbHble ya06peHns»
- OAO «MuHepanbHble yaobpeHusa» (r. Nepmb)
- dununan «Aszot» OAO «OXK «YPAJTXNM» B . Bepe3Huku
- AO «MXK «EBpOoxmm»
- OAO «HEeBMHHOMBICCKUI a30T»-
- OAO «<HoBOMOCKOBCKas akunoHepHasa KoMmnaHus ,A30T"»
- OO0 «EBpoXuM — BenopeyeHckne MuHypo6peHms»
- OO0 "MpoMmbiLwieHHas rpynna «dochoput»
- OAO «®oCArpo»
- OAO «®ocArpo-Yepenoseu»
- 3A0 «Arpo-Yepenoseu»
- banakosckuii nnnan OAO «AnatuT»
- 000 «MeTaxum»
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- Fpynna «AKpOH»
- OAO «AKpPOH»
- OAO «[loporo6yx»
- OAO «MuHypo6peHusa» (r.Poccollb)
- OAO «CAC A30T»
- KOAO «A30T»
- OO0 «AHrapckuii a30oTHO-TYKOBbIli 3aBOA»
- 3A0 «Kanponaktam KemepoBo»

- AO «Kyli6bllweBA30T»

- OAO «MuHyao6peHus»

- OAO «CUNbBUHUT»

- MAO «Ypankanui»

- OO0 «MeHpeneescKkasoT»

- 3A0 «Kopnopaunsa «TonbATTMasom»

- OAO «[asnpoM HedTexum Canaat».

OTAenbHbLIM BONPOCOM SIB/ISAETCA BbISBIEHWE NMPOU3BOACTB, KOTOPbIE JO/MKHbI 6bITb PACCMOTPEHBI MpY
pa3paboTke cnpaBo4YHuKa. Heo6xoAMMO UAEHTUPUUUPOBATL Haubosiee BaXHYK MNPOAYKLUMIO, KOTopas
nnn xapaktepusyetca 60nbWLINMU TOHHaXaM NPOU3BOACTBA UM €€ NPON3BOACTBO CBA3aHO C BblIGPOCOM
B OKpY>KaloLyto cpey uam 60/blLOro Koam4yecTsa 0TX040B UM OTXOL0B, KOTOPblE OKa3blBalOT 4OCTATOYHO
CU/IbHOE HeraTMBHOE B/IMSIHWE Ha OKpYyXarwllyo cpefy. [MepedeHb nNpofykuumn, Kotopas 6blla oxBayeHa
B @aHaNOrMYHOM eBPOMeliCkoM CNpaBOYHOM AOKYMEHTE MO HauayyluM AOCTYMHbIM TEXHONOrMAM B NpPo-
N3BOACTBE KPYMHOTOHHAXHbIX HEOPraHMYecKMX XMMMUYECKUX BELLecTB, amMmuaka, KACNOT U yaobpeHuii
(nanee cnpaBoyHuk EC)[4 npusegeHa B 1abnuue 3.

Ta6nuvua 3 - O6bekTbl pacnpocTpaHeHus cnpaBoYHuka HAT
Mpoaykuuns OCHOBHble paccMaTpuBaeMble BONPOChHI
AMMUaK 3Hepr0n0Tpe6neHme, Bbl6pOCbI B aTmoccpepy OKCMAoB a30Ta, CTOYHbIE BOAbI

OHepronoTpebneHne, BbIGPOCL B aTMOchepy aMMuaka u nblin, CTOYHbIE
Kap6amug, KAC yoobpeHune
BOJbI, cofepxalime amMmunak 1 kapbamumg,
JKCNOPT 3HEPrum, BoIGPOCH B aTMOCHepy 3aKucK azoTa U Lpyrux

OKCMAoB asoTa

A30THasi Kucnora

CepHasi kucnoTa JKCMOpPT aHepruu, Bul6pockl B aTMoctepy S02 TyMaHa CepHOI KUCNOThI

Bbl6pockl B aTMOchepy pTopoBoLOpPOLa U KPEMHEDTOPUCTOBOAO-

docdopHas kucnota .
pOAHOI KWUCNOThI, OTBasbl (hOCHOrnmnca, CTOUHbIE BOAbI

®TOPOBOAOPOAHAN

BbiGpockl B aTMOCthepy hTOPOBOAOPOAA, MbM aHTMAPWA], CTOUYHbIE BOAb
Kucnota

Cynepdocpatbl (TSP/SSP) Bbi6pockl B atmocthepy (hTopoBOAOPOAa, MbIN, CTOYHbIE BOfbI
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PaccmoTpeHuve noaxonos Kk pa3pa6oTKe CIPAaBOYHUKOB MO HAUTYHYW UM AOCTYNHBLIM

TeXHONOrMAM B 061acTy NPOM3BOACTBA MUHEPAIbHBLIX YA406peHN, amMumnaka n KUCoT

(MPOAOMKEHVE TABNNLIbI 3)
MpoayKumnsa OCHOBHble paccMaTpuBaeMble BOMPOCHI

AMMOHWUIA HUTpaT Bbl6pockl B aTMoc(epy aMMuaka M Mbijn, CTOUYHbIE BOAbI

AMMOHMIA HuTpaT/

N . Bbi6pockl B aTMoc(epy aMMuaka U Mblan, CTOUYHbIE BOAbI
KanbLuii aMMOHWIA HUTpaT

NPK (a3oTHble, hocthopHble, Bbibpocbl B aTMOChepy ammumaka, OKCMA0B a3oTa, (PTOPOBOAOPOAA,
Ka/niiHble) yao6peHus Xnoposogopoaa, nbiinv, CTOYHbIE BOAbI

Kanbunii HuTpar Bbl6pockl B aTMocepy OKCUAOB a3oTa W Mbiin

2/ ONMNCAHVE CTOMB3YEMBIX TEXHOIOM A/ MPO3BOACTBA 11 OBOPYJOBAHAA
Mocne paccMoOTpeHNs aCCOPTMMEHTa UTOHHaXa MPOU3BOACTBA MUHEPanbHbIXyf06peHNi A Heo6XxoaMMOo
paccMoTpeTb UCMO/b3yeMble CNOCO6GbI MOAYyYEeHWS KOHEYHOW NpoAyKLWW, Kakue un3 cnoco6os
nony4yeHMs HaxogAT NpMMeHeHue y Hac B Poccuum, a Kakue, B cuny onpefeneHHbiXx 06CTOATENLCTB,
He ncnonb3ytTca. Tak JONYCTUM, B €BPOMNENCKOM CNpaBOYHUKe MO NPOU3BOACTBY KPYMHOTOHHAXKHOM
XMMWYECKO NPOAYKLUU, aMMuaka, KUCNOT U MUHepanbHbIXyjo6peHnii paccmMoTpeHo fBa crnocoba
Npon3BOACTBA aMMMaKa: KOHBEKLMOHHbIA PUPOPMUHI NPUPOLHOrO rasa W 4YacTUHHOE OKMClieHue
KACNOPOAOM pPas3NMyHOro YrneBOAOPOAHOrO cbipbf (0T NpPMPOAHOro rasa pfo yrnasa). OpHako
B OTeYeCTBEHHOW MpakTuke pacnpocTpaHeHWe MONy4Ynn TONbKO MepBbli BapuaHT MPOM3BOACTBA
ammuaka, 4to ob6ycnaBnmBaeTca 6Onbled [AOCTYNMHOCTbHO WCXOAHOTO CbipbA. Takum o6pasom,
BUAMTCA LenecoobpasHbiM MNPUHATUE pelleHus, BKAOYaTb NM B paspabartbiBaemblii CNpaBOYHUK
[iBa OCHOBHbIX CcyllecTBylLWMXx crnocoba NpouM3BOACTBA aMmuaka WM OrpaHMYnTbLCA Hawnbonee
4yacto ucnonb3yembiM. O4YeBMAHO, YTO faHHOEe pelleHne LOMKHO ObiTb MPUHATO Ha OCHOBE AAHHbIX
no aHepronotpe6ieHNt0 ¥ BbIGpPOCAaM OTEYeCTBEHHbIX NpeanpuaTuii. Takke HeEO6XOAMMO MOMHUTb
0 BO3MOXHOCTV MPUMEHEHUA NePCNeKTUBHbIXTEXHONOTU, KOTOPble TakXKe MOryT 6biTb pacCMOTPEHbI
KaK KaHAuAaTbl Ha paccMOTpeHue B cnpaBo4YHuKe no HAT. B cnyyae, ecnn peyb ngeT o Npon3BOACTBE
ammuaka, 3T0 MOXeT 6biTb NPOM3BOACTBO HAa OCHOBE BOAOPOJA, NONYYEHHOrO 3/IeKTPO/IM30OM BOAbI,
WM Ha OCHOBe OGMOTEXHONOrWi, nNpaBfja B [aHHOM cflyyae peyb Moka He MAaeT O KPYNMHOTOHHaX-
HOM NpoOn3BOACTBE.

B WH®OpMaLMOHHO-TEXHNYECKUI A cnpaBoYHUK no HAT B o6nactv MNpPOM3BOACTBA MMUHEPanbHbIX
yAO6peHnii, aMMmnaka n KMCNoT npeanaraetcs BKAOYUTL cnegytoline Buabl NPOU3BOACTB:

- NPOU3BOACTBO aMMUaKa;

- NMPOU3BOACTBO aMMVa4yHOl CennTpsbl;

- NPOU3BOACTBO KaNMNHON Cenntpsl;

- NMPOU3BOACTBO C/IOXHbIX MUHEpPanbHbiXyfo6peHuin (NPK - ynobpeHuii)

- NpoOu3BOACTBO Kapbamuga n kapbammaHo-aMmuaudHoli cmecu (KAC);

- NPOU3BOACTBO @30THOW KUCNOTHI;

- NPOU3BO/CTBO CEPHOW KWUCNOTbI;

- NPOu3BOACTBO (hOCHOPHON KMCNOTHI.
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Takum ob6pasom,

CnpaBOYHUK [AO/KEH cofep>aTb ONuMcaHMe BblillenpunBeaeHHbIX TEXHO/NOTNIA

Npov3BOACTBA M 060PYAOBaHWsA, MCMOML3YEMOro ANS peanu3auny AaHHbIX TexXHonoruii. B kauvecTse
npuMepa MOXHO NPMBECTUM OMWCaHUe TeXHONMOorMii nNpou3BoACcTBa ammuaka. Oblias cxema npouecca

npvBefeHa Ha pUCYyHKe 2.

PI/ICyHOK 2 - CxemaTmyeckoe ONMMUCaHUE TEXHONOTUN npowuwseojcTBa amMmmuaka

| Bxogfwume notoku 1

MpupoaHbIii ra3

K.

A30TOBOJOPOAHASA CMECD,
Zn0O, aHeprusa

Maporasosas cMecb

Heprus, Boja, AaBneHue
Tenno D

Bo3ayx, aHeprus ]

OHeprus, ZnO, BoAAHON nap

KOHBEPTUPOBaHHbIN ra
04U EeHHbI1 0T CO

OHeprus
OUNLLEHHbI CMHTE3-ra3

OHeprus

I'IonyquVle aMmmMunmaka

CxemMa NPoOM3BOACTBA

Mpouecc
poy MOOAYKTHI
1 -y [bimoBble rasbl
Ob6eccepuBaHue
. N VigS)

AbimoBble ra3bl, CO2
MepBUYHBIA PUDOPMUHT

MuTatenbHasa Boga
(napoBas KoHBepcus)

Map BbICOKOTO AaBNeHUs
BTOPUYHBIA pUOPMUHT
(napoBo3ayLiHas
KOHBepcua)

KoHgeHcar
Tenno

KoHusepcusa CO O6opoTHas Boaa

Ouuctka ot C02

1 coz

MeTaHnpoBaHue

Komnpeccusa

[a3 n3 cenaparopa
«TaHKOBbIE» rasbl
MpoAayBOUHbIE rasbl

CunHTe3 amMunaka

f Bbi6pocbl/no6oyHble 1

O6opyaoBaHue

Komnpeccopebl,
Mopgorpesarenu,
PeakTop rugpuposaHus cepo-
OpraHNYecKnx CoefnHeHi

Tpy6uaTtas neyb

LaxTHbIli KOHBEPTOP
MapoBble KOT/bl

KoHBepTopbl CO

Abcopbep C02
PereHepatop pactsopa
«Kapcon».

Annapart gns
rmapuposaHus
ocTaTtoyHbIX CO n CO?

Komnpeccopbl,
BO34YyLUHbIE
XOMIOAUNBHUKM

KonoHHa cnHTe3a NH,

Moapo6HOEe onucaHve KaXxAoro noAnpolecca NpeacTaBneHo Ha pucyHkax 3-10.
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PaccmoTpeHne noaxonos Kk pazpa6oTKe CNPAaBOYHMUKOB MO HAUAYUW UM AOCTYNHbBIM

TeEXHONOrMAM B 061acT NMPON3BOACTBA MUHEPAIbHBLIX YA406peHN, amMumnaka n KAUCIOT

PucyHoks - Cxema o6eccepnsaHus

Pecypchl
J13oTHOBOAOpPOAHAsA
OBECCEPUBAHWE
ZnO
AHeprusa
Bbixop,

PI/IcyHOK4— Cxema nepBuYHOro prhopMuHra

BbiGpocChbl

Mo60YHbIN NPOAYKT

ZnS
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PucyHOKS5 - Cxema BTOpuuHOro pudopmMuHra

Pecypcbl

Bo3ayx

JHeprusa

KaTtanusartopb

PucyHok 6 - Cxema koHsepcuun CO

Bxop
Pecypchbl
ZnO
BoasiHoli nap
JHepruAa
Bbixop

KOHBEPTMPOBAHHbI ras,
OUYNLLEeHHbIR OT CO



PaccmoTpeHne noaxonos Kk pazpa6oTKe CNPAaBOYHMUKOB MO HAUAYUW UM AOCTYNHbBIM

TEXHONOIMSAM B OBJIACTU npousesopcTea MI/IHEPAI'IbeIX)’,D,OEPEHI/IVI, aMmmMunaka u Kucnot

PUcyHOK 7 - Cxema npouecca yaanenuns C02

PUCYHOK 8 - Cxema meTaHupoBaHus

Pecypchbl

A3oToBOgOpoOAHAn
cMechb

QHeprua
METAHVWPOBAHWE

Bopa

Tenno

Bbl6pocChbl
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PucyHok 9 - Cxema komnpeccumn

Bbi6pocChl

r A

Pecypchl 1t

f

dHeprus _ KOMMNOPECCUA

Y y v
Bbixon
OUNLLLEHHbI CUHTE3-Ta3
PucyHok o - Cxema cuHTesa ammmnaka
Bbi6pochl

Pecypchl

SHeprus CUHTE3AMMMUAKA



PACCMOTPEHME NOJXOJ 0B K PASPAEOTKE CTIPABOYHUKOB MO HAWIVYILIMM JOCTYIHBIM
TEXHOMOTUAM B OBJIACTH NPOU3BOACTBA MUHEPAJILHBIX YAOEPEHUH, AMMUAKA W KUCNOT

3/ CYLL|ECTBYHOLLXIA YPOBEHb BbIEPOCOB W NOTPEBJIEHWSA PECYPCOB
Ins Kaxpoil paccMaTpUBaeMON TeXHONOrUU HeoBXOAUMO cobpaTh AaHHble MO 3aBOAAM WU3TOTOBUTENAM
00 YpOBHSAX BLIGPOCOB U NOTPebaeHUM pecypcos.

PaccMOTpUM ypoBeHb BLIGPOCOB W NOTpebneHUs pecypcoB Ha NpUMepe NMPOU3BOACTBA aMMUaKa.
Mo paHHeIM 3a 2013 r. pacxop, NPUPOLHOTo rasa Ha TOHHY NPOLYKLUK BapLUpyeTcs B AManaszoHe 1108-1137 m%.

Mo uToram YeTBepTOro KBapTana 2013 r. (6e3 yyeta TONLATTUHCKUX JaHHbIX) cpefH Uit no Poccum
noka3saTeflb yaeNbHOro pacxofia NpUpPOAHOro ra3a Ha TOHHY aMMUaka coctaeun 1108 m3/T, uto Ha 3,1%
HWUXe NoKa3aTens YeTBepTOro KBaptana npeabigyliero roga. Ha ammuayHbix arperatax TEC pacxof
rasa CHM3MACA Ha 2,2% - Ao 1098 M3/T, Ha OTeYeCTBeHHbIX arperatax (6e3 yyeTa TONBATTUHCKUX
BaHHbIX) — Ha 4,0% po 1115 m3/1.

Mo pe3ynbratam 2013 r. cpefHUi no Poccuun yoenbHblit pacxof rasa coctasun 1124 m3/1, uto Ha 2,9 %
HUXe nokasatena 2012 r. CpegHuUi pacxopd rasza Ha arperatax TEC u oTeyecTBeHHbIX arperatax cocTaBun
1108 m*/T 1 1137 M*/T, cOOTBETCTBEHHO (4TO Ha 1,7 % 1 2,0 % HUXKe aHaNnorMyHbIX pesyneTatos 2012 r.).

Ha TpuHapuat KpynHbIX arperatax CpefHWi yaenbHblid pacxof raza B 2013 r. cokpaTuaca OTHo-
CUTeNbHO Npegbigylero rofa. Haubonee 3ameTHo — Ha canaBatckoM, YepenoseukoM (TEC) u kyitbbl-
LUeBCKOM arperatax.

4/ METOLONOTA ONPEAENEHNA HAT

MpuonpeneneHNNBOIMOXKHOCTUOTHECEHUAKHAUNYY MM LOCTYNHLIMTEXHONOTUAMBPAacCMaTPUBaE MO
061acTM NpUMeHeHUs HeoOXOLMMO BHIAENUTL OCHOBHLIE BOMPOCH, KOTOPLIE UMEKT Haubosbluee
3HayeHMUe, eCu OLeHMBATb TEXHONOTUIO C TOYKU 3peHUA MUHUMU3ALMUM HEraTUBHOTO BO3AENCTBUA
Ha OKPYXalLWy cpedy UaKn ¢ TOYKU 3peHUs 3KoHoMUYeckol acddekTuBHOCTU. B nepByto ouepenb
Npu PaccMOTPEHUU AaHHOW BO3ZMOXHOCTU HEOBXO[MMO BHILENUTL TEXHONOTUYECKME MEPLI, KOTOPbIE
NPUMEHAKTCA NPU KOHKPeTHOW peanusaumm TexHonoruu. B cayyae npous3BOACTBa MUHEpaibHbIX
yooOpeHNit OCHOBHBIMU BOMpPOCAMU ABAAIOTCA BHIOPOCH B aTMocdepy aMMuaka, OKCULOB a3oTa
(ocobeHHo N20) u nuinu npopykta. KpoMe Toro, BaXHOe 3HayeHWe WMeeT 3HepronoTpebneHue,
a TaKXKe HaNuuue PasNnYHbIX TEXHOJNOTUYECKUX Mep, KOTOpble NMO3BOAAKT Haubonee 3hdEKTUBHO
UCNONL30BaTL IHEPTUIO, Kak NoTpebnseMylo, Tak U 3HEPruio, KoTopas MOoXeT ObiTh BhIAeNeHa
Ha OTHeNbHbIX Yy4acTKax NpOU3BOACTBA.

5/ MPUMEHAEMBIE MJIN BHELPAEMBIE TEXHOJIOTMECKWUE MEPBI HAT
B nepayto oyepefb pacCMOTPUM 0B LLME NOAXOAL K OpraHu3aL i Npou3BoACTBA MUHEPaNbHLIX YLOOPEHUH,
npegfaraemblie B CNPaBOYHbIX JOKYMEHTaX MO HAUAYYLWUM JOCTYNHBIM TEXHONOTUAM.

Ons ueneit nNOBLIWEHMA 3HEproshHeKTUBHOCTH, YMeHbleHUS BLIOPOCOB B BOMY, 3KOHOMUMU
LeMWHepanu30BaHHOM BOALI U pellieHUs Apyrux 3afay npefiaraeTcs HapaliMBaTe MHTerpaL i CBA3aHHbIX
npou3BoAcTB. B kayecTBe npumepa MOXHO NPUBECTU MHTErpauuio NPOWU3BOACTBA a30THOW KUCNOTHI
W aMMUAUYHOM cenuTpel. [aHHble NPOU3BOACTBA MMeIOT oblyee Chipbe — aMMUaK B rasoBoii hase, TakUM
ob6pasoM, oba NpoM3BOACTBA MOTYT COBMECTHO UCMONL30BATL OAUH UCNAPUTENL aMMUaKa, paboTaloLuil
3a cyeT napa, NoAy4eHHOro Npu NPOU3BOACTBE aMMUAYHOW CeNUTPbl. [lap HU3KOTO AaBNEHUS, NONYYEHH bl
NpU NPOU3BOLCTBE AMMUAYHON CENUTPLI, MOXKET ObITh TAKKE UCMNONBL30BAH NPU HArpeBaHUM TeXHUYECKON
BOAb! AN GoinepoB. Harpetas TexHuyeckas Bofa ans 60i1epoB 3aTeM TakKe MOXKET ObITb UCNO/b30BaHA
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4na  npefBapuTENbHOIO Harpesa OCTATOYHbLIX a30B
Npon3BOACTBA a30THOW KMCNOTbl. OAHaKO MpU TakoiA
opraHusauuMM npou3BOACTBa HEOBXOAUMO YUMUTLIBATD,
4YTO M3MEHEHMEe MnapameTpoB OfHOr0 MNPOWU3BOLCTBA
byfeT BAMATL Ha napameTpbl APYroro npousBoACTBa.
B Hactosillee Bpems KpyMnHble NPeanpuatus UMeLoT
BCBOE COB6CTBEHHOCTU MPOU3BOACTBEHHbIE NNOLLAAKN
C WHTErpupoBaHHbIMU  MPOU3BOACTBAMW, TaK Ha-
npumep, Ha npegnpuatnn HAK«A30T» cocpeoToYeHb!
npon3BoACTBA aMMuaka, kapbamuga, aMMUavHon ce-
NNTPbI Y KaNbLUHWPOBaHHOW aMMMUaYHOWN CenmnTpbl.

MomuMo yXkxe nNpuBefeHHOro nNpumepa UCcnonb-
30BaHMA U36bITKa Napa Heob6xo4MMO BCerga nckatb
BO3MOXHOCTU €ro MCMO/Ib30BaHUs ANS Pa3nnyYHbIX uUeneil. Takum ob6pa3om, ncrnonb3oBaHue W36bITKa
napa ¢ Nonb3oi fBnfeTcs ogHUM u3 npumepos HAT. Mpu peannsauum AaHHOrO NoAXoAa PEKOMEHAYHT
cnefoBath CnefyoLWmnM npuoputeTam:

- un3beraHme CHWXKeHUs gasBneHns napa 6e3 Ncnosib30BaHUA IHEPruu;

- HacTpoiika napameTpoB CMCTeMbl B O6LLeM ANA TOro, YTO6bl MWHMMU3NPOBATL M36LITOK Mapa npu
nomoLy MUHUMU3aLun oblero noTpebdneHus;

- ucrnonb3oBaHue M3bbITKA Mapa Kak BHYTPW MPOW3BOACTBA,TaK U BHE ero.

Vicnonb3oBaHue M36biTKa Napa AN FeHepauuy 371eKTPUYecKoW 3Heprum peKoMeHAyeTcs, TONIbKO
ecnum  CywecTByloT (akTopbl, NPenaTcTBYIOLWME WCMONb30BaHUIO U36bITKA TepManbHOW 3Hepruu
Ha NPOU3BOACTBE WIN BHe ero.

Takke B NPOM3BOACTBE MWHEpPanbHbIX YAOOGPEHWIA paccMaTpyBaloT KakK Haunyudllyk [OCTYMHYH
TEXHONOINKO MOJlyYeHne as3oTHOM KMcnoTbl u3 oTpaboTaBlimx rasoB. OTxofswime rasbl U3 pPeakTopoB,
nuTaloLWmx pesepByapoB, 6yhepHbIX eMKOCTeld U Ap. UCTOYHWKOB MOTYT 6biTb YNOBAEHbI MPU MOMOLLY
cKkpy66epoB. B kackaje ckpyb6epoB nepsble CKpy66epbl MOryT UCNOMb30BaTh BoAy, NocnegHne - pactBop
nepeknMcu BOLOPOAA, UCNONb3YyeMblii AN OKUCNEHWS MOHOOKcMAaa asoTa.

Cpean TeXHONOrM4Yecknx Mep, B TOM 4ucie MNPUBELEHHbLIX B MpuMepax, MOXHO BbIAeNUTb TEXHO-
lornMyeckme Mepbl [0CTAaTOYHO O4YEBU[HbIE, CPEeAN HUX MHOTMe 6blIM KakuM-1mb6o o6pasoM MpUMeHeHbI
npu NPOeKTMPOBaHUN W CO3fJaHMW [eiCTBYIOLMX MPOU3BOACTB MUHEPaNbHbIXY406peHNn, B TOM yucne
3anyckaembix ewé B CCCP B 60-e u 70-e roabl. Hanpumep, peaktop - Heitpanusatop UTH (UTH - ucnonb-
3yHOLWNIA TENO HelTpanusaTop), UCNONb3yeMblii NPy NPOM3BOACTBE aMMUAYHOW CENUTPbI.

bonee nogpo6HO paccMOTPUM MOAXOL K HAaUNYyULUM AOCTYMHbLIM TEXHOMOTNAM Ha KOHKPETHOM npu-
Mepe. B kauyecTBe npumepa BO3bMEM OfHO W3 PacnpoCTpaHEeHHbIX KPYMHOTOHHaXHbIX YAOOPEHWA -
aMMuaydHyo cennTpy. AMMmnadHasa cenutpa nanm Hutpat ammoHma (NH4ANO3) - kpuctananyeckoe BeLecTBO
6enoro uBeTa, cojepxaliee 34,4% a3oTa B aMMOHWUIHOM WM HUTpaTHO (hopmax. Kak aMMOHMIAHasA, Tak
W HUTpaTHas opma asoTa /lerko yceanBaeTca pacTeHuaMW. MNuTaTtenbHble BelecTBa B HATPATHON opme
GbLICTPO MOrfoWarTca pacTeHUsMU, yCTpaHAs HexBaTKy a3oTa. AMMOHWIHaA (opma asoTa felictByeT
C 3aflepXXKoi un obecneuymBaeT 6onee MNPOLOMKUTENbHbLIA 3PPEKT NUTaHUA. AMMUAYHYKO CENuTpy
npuMeHAtoT B 60/bLIMX MacliTabax nepej NoceBOM U AN BCeX BUAOB MOLKOPMOK.

B ocHoBe npouecca NpoM3BOACTBA aMMUAYHOW CENUTPbl NeXWUT reTepodasHas peakums B3avMo-
[eicTBUS ra3o06pa3HOro aMmmumaka ¢ pacTBOpomM a3oTHol kucnotel (NH3+ HNO3= NH4NO03) n ganbHeiwas
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PACCMOTPEHME NOJXOJ 0B K PASPAEOTKE CTIPABOYHUKOB MO HAMIYYILMM JOCTYMHBIM
TEXHOMOTUAM B OBJIACTH NPOU3BOACTBA MUHEPAJILHBIX YAOEPEHUH, AMMUAKA W KUCNOT

06paboTka NoNyYeHHOTo NPoAYKTa ANA NpUAAHUA eMy KOHeYHoro Bupa. OCHOBHas peakuus CUHTe3a
ABNACTCH JK30TEPMUYECKON, T. e. MPOMCXOAUT C BhIAeNeHMeM OONbWOrO KOAMYecTBa Temia, 4To
o0ycnaBnuBaeT MHOTMe acnekTsl NMpOBefeHUs Npolecca NPOU3BOACTBA aMMUAYHON cenuTpbl. Tak,
K HauayyluM JOCTYMHBIM TEXHONAOMMAM NpU NPOU3BOACTBE aMMWUAYHON CEAUTPLl MOXHO OTHeCTH
MCNonb30BaHWe Napa, NoNyYeHHOro Npy UCNOIb30BaHUM TN IK30TEPMUYECKON PeakLLUK AAA PasaudHbIX
Lenei npu apyrux npoussoacTeax. lNosyyeHHoe KOAMYECTBO Tenfa 3IK30TEPMUYECKOW peakuuu MoxeTr
ObITb UCMONB30BAHO HE TONILKO B paMKax NPOU3BOACTBA AaHHOTO TUNA NPOAYKLUM, HO U BbITb NPUMEHEHO
Ha CMeXHbIX Npou3BOAcTBax. [TOMUMO 3TOrO B NpoLecce NPOU3BOACTBA reHepUPYeTCA 3arpA3HeHHblil
HU3KOTeMMNepaTypHbLIi Nap, 4acTb KOTOPOro nonagaer B Bo3AyX. C UeNblo CHUXEHUA IHepreTuyeckux
3aTpaT faHHbI nap MoxeT ObiTb UCNONBb30BAH A1 OXNAMAEHUSA BOALI NPU NOMOWM NTUTHEBO-OPOMULHLIX
paguatopoB. B cnyyae, ecnu KOHEYHBIM NPOAYKTOM NPOU3BOACTBA ABAAGTCA PACTBOP aMMUAYHOM CENUTPSI,
T.e. HeT HeoBXOOMMOCTH B GOMLIIOM KOJMYECTBE 3HEPrUU IS BINapuUBaHUA NOJYYaeMoro pacTeopa,
TO Ha BHellHee noTpebeH e MOXKET ObiTb UCNOL30BAHO OKOJI0 170 KT HArpeToro napa Ha TOHHY NPOAyKTa
(no BaHHbLIM eBPONECKOro CNpaBoYHUKa).

B HacTosWee BpeMs Ha GOJbWIMHCTBE OTEUYECTBEHHBIX MPEANPUATUA aMMUAYHYIO CEIUTPY NOyYaloT
npu nomolun arperata AC-72 unu ero MOgepHU3UPOBAHHLIX BEPCUI, peannu3yiolunux TeXHONOrnYeckyio
CXeMy NpOMW3BOLCTBA, aHANOTNYHYI0 NpednaraeMoil W paccMaTpuBaeMOM B CNPaBOYHOM [OKYMeHTe
no HAT. Cxema ucnonb3yeT YacTUYHOe ynapuBaHuWe pacTBOpa 3a CYET Tenna HeiTpanuszaumu. OCHOBHas
Macca BOfbl ynapuBaeTcs B peakTope - HeilTpanusatope WTH. 3ToT annapar npepcTaBnseT coboil
LMAUHOPUYECKUI cocyl, BEINONHEHHbLIA U3 HepKaBelwWen cTany, BHYTPU KOTOPOro HaxoduTCcA Lpyroi
umnuuap. ConocraBneHue UMeKLWUXCA AaHHLIX NO PACXOAHBIM KO3(PHULMEHTAM, NONYYEHHBIM B arperaTe
AC-72 1 MogMdULUMPOBAHHLIX BEPCUAX NOKA3bIBA&T, YTO 3HAYEHUA CONOCTaBUMbl. Tak, Hanpumep, 4ns
nosyyeHus 1 T aMMuayHoil cenutptl B arperate AC-72 Tpebyetcs okono 30 KBty 1% yto cootBeTcTBYET
[1ana3oHy, yKa3aHHOMY B E€BPONENCKOM CMpPaBOYHOM [OKYMeHTe AAA TpaHYNUPOBAHHOW CeAUTPLI.
PacxopHble KO3(dULUEHTHI AR UCNONL3YEMOTO Chipbf TAKKE COOTBETCTBYIOT YKa3aHHbLIM B CMPaBOYHbIX
pokymeHTax no HAT.

6/ NEPCNEKTUBHBIE MEPbI HAT
370 B NepBY oYepefb OpraHW3aLMA U NOAAEPXKKa NOCPEACTBOM Hay4YHO-UCCNEA0BATENbCKUX NPOrpaMM
N TeXHONOTMYeCKUX pa3paboToK CepUM MPOEKTOB MO IKOJOTUYECKU YUCTBIM TEXHONMOTUAMU (MPOEKTSI,
NpefycMaTpuBalolLme cokpalleHne Bei6pocoB, cOpocoB u T.4.).

KpoMe Toro HeobxoAMMa noafepKKa NMPOEKTOB MO BHEAPEHUIO HOBLIX TEXHONOMUHA, B yYacTu
MHBECTULMIA rocyRapcTBeHHbLIX CPEACTB, B MPOEKTHI YACTHLIX KOMMAHUA.

[laHHble NpoeKTbl MOryT OKa3aTbCA MNONE3HbIMW NPU NepecMoTpe CNPaBOYHOrO [OKYMeHTa
no HAT B GyaylweM. B cBA3n ¢ 3TUM, HeOOXORMMO UHDOPMUPOBATL BIOPO O pe3ynbTaTax JoOLIX HayuHbIX
UCcCNefoBaHUi|, KOTOPLIE COOTBETCTBYIOT 06N1aCTU NPUMEHEHUS CPAaBOYHUKA.
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7/ VHBECTVILOHHBIE MPOEKTBI, MPEAYCMOTPEHHBE K PEA/IBALIA - KOMMAHAAMA,
BXOOALLYMA B COCTAB POCCUIMCKOM ACCOLMALIMA MPOVSBOOUTESEN YOOBPEH/N

O6beM BBOAUMbIX
NPON3BOACTBEHHbIX

Mpegnpuatue - fogbl BBOAA
MOLLHOCTEWN,

TbIC. T B ToA

ANaTUTOBbLI/ KOHLEHTpaT

OAO "KoBpgopckuit TOK" 441 2014-2018
OAO "CeBepo-3anagHaa ochopHass kKomnaHus" 1000 2018
OAO "Anatut”, r. Kuposck 800 2015

Kanuii xnopucTblii

000 «EBpoXunm-BonraKannin» 2300 2017
OAO «Ypankanuii», r. bepe3Huku 400 2017
OAO «Ypankanui», r.bepesHukn 2800 2020
A IIB = "
3A0 "BepxHeKamckas K:ijMHaﬂ KomnaHuna", 1000 2019
r. bepesHuku (Tanuuknii FTOK) (OAO "AKpPOH")
000 «EBpoXunm-BonraKannin» 2300 2021
OO0 "EBPOXMUM-YCONbCKNI KanuiHblii KOMOUHaT" 2322 2017
OO0 "EBPOXMUM-YCONbCKUIA KanuiHbIii KOMOUHaT" 1222 2022
HeopraHunyeckue KuUcioThl
000 «MeHpaeneesckasoT»*, 1. MeHAeneescK,

120 2016-2017
Pecny6nuka TaTtapcraH
MertaHon
OAO "AMMOHUIA" T. MeHpeneeBck (nnowaaka OAO

2338 2015

"MeHpeneesckasort")
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PaccmoTpeHvne noaxonos kK paspa6oTKe CMPAaBOYHUKOB MO HAUNYYLW UM AOCTYMHbIM

TEXHO/IOMMAM B OBJIACTU MPOU3BOACTBA MUHEPAJIbHbIX YAOEPEH U, AMMUAKA U KUCNOT

Mpeanpunsatne

AMMMaKk

OAO «HeBUHHOMbICCKUIA A30T»

OAO "AMMOHMIA" T. MeHaeneeBck (nNnowagka
OAO "MeHpeneeBckasoT")

OAOQ "MeTagpakc”, r. lybaxa
OAO "KyibbiweBa3oT", I. TONbATTU

OAO "AKpoH", 1. Benuknin Hoeropog
OAO "HoBomockoBckaa AK A3ot"
OAO "HoBomockoBckasa AK AsoTt"

OAO "HoBomockoBckasa AK AsoTt"
OAO «docArpo-Yepenoseu» (3A0 "®ocArpo")

Kemeposckoe OAO «A30T»

000 Mr «®ocoput» (r .KuHrucenn)
AMMUMayHas cenutpa

OO0 "AHrapckuii a3oTHO-TyKOBbIli 3aBog”

OAO "AMMOHMIA" T. MeHaeneeBck (Nnowagka
OAO "MeHpaeneeBckasoT")

OAO "HoBomockoBckasa AK AsoT"

OAO «KyiibbllweBaszoT»** (r. TonbATTN)
(HUTpOocynbar)

Kemeposckoe OAO "AsoT"
OAO «[loporo6yx», r. loporo6yx

OAO «HeBMHHOMbICCKUIA A30T»

O6beM BBOAMMbIX
NPOn3BOACTBEHHbIX
MOLLHOCTEN,

ThiC. T B rog

1155

455

450

489,1

700

49

52,5

28

760

77

1000

270

130

340

PacwunpeHve go 4015

500

400

916

Fogbl BBOAA

2014

2015

2016

2017

2017

2014

2015

2016

2017

2015

2018

2015

2015

2015

2019

2016

2019

2025
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0O6BbeM BBOAUMbIX
NPON3BOACTBEHHbIX

Mpeanpunatne . foabl BBOAA
MOLLHOCTENR,

TbIC. T B Toa

HuTtpart kanbuns

OAO «3MY KUXK»*, 1. Kuposo-4Yeneuk 93 (HOBOE NPOU3BOACTBO) 2015
Kapb6amug
OAO "HosomockoBsckasa AK Aszot” 100 2017

OAO "AMMOHMIA" T. MeHpeneeBck (nnowaaka OAO

7175 2015
"MeHpeneesckasort")
OAO "AKpoH", T. Benukunii Hosropog (FK "AkpoH") 150,2 2015-2018
OAO «®docArpo-Yepenosel» (3A0 "®ocArpo™) 500 2017
OAO "KyibbiweBa3oT", 1. TONbATTH 5475 2018
OAQ "TonbaTtTnasor” 206,5 2020
OAO «HeBUHHOMbICCKMIA A30T» 1172 2025
275 (pacwupeHune c 650
OAO «MuHepanbHble yaobpeHusa»* 1. MNepmb 2019
no 925)
®-n «A30T» OAO «OXK «YPANIXUNM»**, 319 (pacwupeHune ¢ 531 2019
r. bepesHukn no 850)

M3BecTKOBO-aMMMnavyHasa cenutpa

600 (pacwunpeHue c 182
OAO «3MY KYXK»** r. Kuposo-Yeneuyk 10 782) 2018

CNnoXxHble MUHepanbHble yao6peHus

OAO Mr«®ochoput», («kEBpoXum») 1. KuHrucenn 150 2017
OAO «[loporo6yx», r. loporo6yx 110 2018
000 «EBpoxumMm-benopeveHckmne MuHygobpeHusa» 55 2015
OAO «HeBUHHOMbICCKUI A30T» 60 (NK) 2017

XNMn4yeckmne BOMIOKHA N HUTU

OAO "KyiibblweBa3oT", 1. TONbATTU (TKaHb KOPAHas) 16,4 2016
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PaccmoTpeHuve noaxonos K pazpa6oTKe CIPAaBOYHUKOB MO HAUYYW UM AOCTYNHBLIM

TEXHONOIMSAM B OBJIACTU npousesopcTea MI/IHEPAI'IbeIX)’,D,OEPEHI/IVI, aMmmMunaka u Kucnot

O6beM BBOANMbIX

NPON3BOACTBEHHbIX
Mpeanpunatne o
MOLLHOCTEN,

TbIC. T BTOA

Monnamng-6

OAO «Kyi16blleBa3oT» 58,4
LinknorekcaHoH

OAO «KyinbbileBasoT»* 140
Kanponaktam

OAO «KyinbbileBasoT»* no 260

Pegko3semenibHble MeTan/bl

OAO «BoCKpeceHCKne MUHepanbHble
YyAOOGpeHUsA»**, 1. BOCKpeceHcK 6,816
(NnpopabaTtbiBaeMbIii MPOEKT)

* -peanusyemblii NpoeKkT
**. npopabaTtbiBaeMblii NPOeKT

**%_ 06WMIA 06BEM MHBECTUL NI NpoekTa

McTOoYHUK: MuHnpomToOpr Poccun

Nutepatypa

[oabl BBOAA

2016

2016

2020

2020

MWHUCTEPCTBO IKOHOMMNYECKOTO Pa3BuTus Poccuiickoii depepauyumn: [InekTpoHHbIiA pecypc]. M., 2007.

http://economy.gov.ru (fata o6pawenus: 13.01.2015).

deaepanbHas TaMoXeHHas cnyx6a Poccuiickoii deaepaunm [neKkTpoHHbIi pecypc]. M., 2007. http://fstrf.ru (faTa o6paue-

Hua: 13.01.2015).

depaepanbHas cnyx6a rocyapCTBEHHON CTaTUCTUKM: [NeKTPoHHbI pecypc]. M.. 1QQQ-2013. http://www.gks.ru ([aTtao6patie-

Hua: 13.01.2015).

Reference Document on Best Available Techniques for the Manufacture of Large Volume Inorganic Chemicals Ammonia,

Acids and Fertilisers - August 2007. - European commission.
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Hal/lnquume AOCTYINMHBIE TEXHO/TOIMnM

B NMPOMN3BOACTBE KEPAMUNYECKUX napennii:
MOTEHUWMANIbHBIE BOSMO>XHOCTUN N PUCKUA

T. B. Tycesa - yueHbIii cekpeTapb POCCUIICKOT0 XMMUKO-TexHOMorn4eckoro yHusepcuteta uvenn [l V. Mengeneesa, npotheccop kadespbl
MeHepKMeHTa N MapKeTHra

A. . MonuaHoBa- goueHT Kadeapbl MeHegKMeHTa U MapkeTuHra Poccmiickoro XxMmMmnko-TexHONOrMyeckoro yHnusepcuteTa
vvenu [l V. Mengeneesa, koopayHaTop NpoeKTos JKOOMMUECKOro LieHTpa

M. B. Berak - Beaywmii HayuHbiii cotpyaHuk CaHkT-lNeTepbyprckoro HayuYHO-1CCea0BaTeIbeKOro LieHTpa 3KOIOMMYecKoli 6e30nacHoCTm
Poccwiickoin akagemun Hayk

E M AsepoukuH - acnupaHT Poccuiickoro Xxummko-TexHornorudeckoro yHusepcuteta uvenn [l. V. Mengeneesa

B cooTtBeTtcTBUM C PefepasibHbIM 3aKOHOM OT 21.07.14
N2 219-®3 «O BHECEHUN U3MEHEHUIA B hefepasibHblii
3akOH «O6 oOxpaHe OKpyxalleih cpefbl» U OT-
fenbHble 3aKoHOAaTenbHble akTbl Poccuiickol
depepaumnn» [I] B Poccun ocyuectsndercd rnepe-
X0f K TEXHONOTMYEeCKOMY HOPMWPOBAHUIO B OXpa-
He okpyxatouwein cpegbl (OC). Mpexae Bcero 3to
KacaeTcsi KPYMHbIX MNPeAnpuUATUIA  KNKYEBbIX OT-
pacneii 3KOHOMUWKW, OKa3blBalLWMX 3HAYUTENbHOE
Bo3aeiicTtBne Ha OC. OHM 6yayT 06513aHbl Mony4vaTb
KOMM/IEKCHble 3Kofornyeckne paspeweHus (K3P)
N AEMOHCTPUPOBaTb COOTBETCTBME TPeBOBaHMAM Hauny4dlmx AOCTYMHbIX TexHonorui (HAT). K Takum
npeanpuAaTUAM OTHECEHbI U 3aBOJbl, BbiNyCKaloWme kepaMmnyeckue nsgenmnsa. Noka cfioXKHoO ckasaTb, Kakas
VMEHHO NPOV3BOANTENbHOCTL CTAHET NOPOrOBON AN BKNHOYEHUA B NepedeHb NPeAnpuaTUii, 06a3aHHbIX Nony4vatb
K3P. Mo aHanormm c TpeboBaHuamn Aupektnsbl 2010/75/EC O MPOMBbILLIEHHOM 3arps3HeHUU (MPOMbILLIEHHbIX
3MUCCUAX), MOXHO OXMAATb, YTO peyb MOWAET O MPefnpUATUAX MO MPOM3BOACTBY KMPMNMYA, Yepenuibl U NPOUmX
CTPOUTENbHBIX N3AENNIA 13 OBONOKEHHOW FMNHBI C NPOEKTHOW MOLLHOCTLIO 1 M/H. LUTYK B rog v 6oneel2.

[na Toro 4rto6bl pasobpatbCsi B CYTW BOMpoca, obpatmmca K ero UCTOpUM W OCHOBHBLIM MOHATUAM.
B EBponeiickom Cotoze nouty 20 neT ycnoBMemM NoyyeHWs KOMMIEKCHbIX 3KOMOrMYecknx paspelleHunidi ansa
npeanpuaTAiA KNKOYEBbIX OTPACNe 3KOHOMUKU CNY>XWUT BbIMOAHEHWeTPebOoBaHWiA Hanny4YLWnX LOCTYMHbIX TeX-
HonoruiA, obecrneumnBaroLLMX 3KONOrMYeckyto 6e3onacHocTb U pecypco3dekTMBHOCTL npoussoacTea [3]
AHanoruyHble ycnoBua [eiicTByloT B KasaxctaHe v B benapycw, rae NPUHATBI HaUMOH&a/IbHbIE 3aKOHbl U UAET
NoAroToBKa MH(OPMALMOHHBLIX WCTOYHUKOB, onucbiBaowmux HAT Ans COOTBETCTBYHOLUMX OTpacneid 3KOHO-
MUKW, B pamMKax MeXAyHapo[HOro npoekra «YnpasfieHNe KayeCTBOM arMoC(epHOro BO3fyxa», B KOTOPOM
Poccusi npuvHUMMaeT y4yactue, MOArOTOBMIEHbI MPaKTUYECKME pPeKOMeHfauuu Mo nepexody K TexXHonorumyec-
KOMY HOpPMUPOBaHUIO B oxpaHe OC 1 no nopsgky Bbigaum KOP (cm. caliT npoekTta http://airaovernance.eu/).
MOXHO HafeATbCs, YTO 3TU PeKoMeHZauun 6yayT yuTeHbl Mpu pa3paboTke HOPMAaTMBHOW 6asbl, BTOM uncne, npu
CO3AaHNN LIeNOCTHOM CUCTEMbI KOMMNEKCHBIX 3KONOTMYeCKUX paspeLleHunin B PO.

HekoTopasa pa3HuLUa B TEPMWUHONOMMWN He ABNAETCA CYLLeCTBEHHOM, XoTa B bBenapycum ucnonb3syertcs
NOHATUE «Hauny4line AOCTYMNHble TeEXHUYecKne meToabl». Mpueeném onpepeneHve HAT B cOOTBETCTBUM
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HAMAYYWHKE JOCTYNHBIE TEXHOJIOTWU B NPOM3BOACTBE KEPAMUYECKUX U3JENUIA:
NMOTEHLUMUAJIBHBIE BO3MOXKHOCTH U PUCKH

¢ 219-03 (c cokpalleHuamu). «Haunydlwas AocTynHas TeXHONOTUA — TEXHONOTUA NPOM3BOACTBA Mpo-
OYKUWUU<...> ONpefensieMas Ha OCHOBE COBPeMeHHbIX LOCTUXEHWUR HayKu W TeXHWKU U Hauayullero
coyeTaHus KpUTEepUeB JOCTUKEHUA Leneit oxpaHbl OC Npu ycaoBUM HANNYUA TEXHUYECKOH| BOZMOXHOCTH
€8 npumeHeHus. [1pn 3TOM coyeTaHUEM KpUTepueB AOCTUXKEHUA Leneli oxpaHbl OC gna onpegeneHus HAOT
ABAAGTCA HAUMEHbIUWNIA YypOBEeHb HeraTUBHOro Bo3fencTeua Ha OC B pacyéTe Ha egUHULY BPEMEHU UK
00BEM NPOU3BOANUMON NPOAYKLUU <...>, IKOHOMUYecKas 3h(heKTUBHOCTb €€ BHeAPEHUSA W SKCNyaTaluy,
NPUMEHEHUE PeCYpPCo- M 3HeprocHeperalonx MeTOLOB; NEPUOL, €€ BHePEHUSA; NPOMbIWAEHHOE BHEfLpeH e
3TOW TEXHONOMUM Ha ABYX U BoNlee 06beKTaX, OKa3klBAKOWMX HErAaTUBHOE BO3fAeHCcTBMe Ha OC» 1,

Mo npeABapUTENbHLIM OLEHKaM, KOMNNEKCHbIe paspelleHns ByayT obs3aHbl NOJAYYNUTL BCE 3aBOLbI
No NPOM3BOACTBY KEPAaMMUYECKOrO KMpMUYa W MO NPOWU3BOLCTBY KepaMUYeCKOW NMAUTKU WU caHUTapHOM
Kepamuku (okono 400 npepnpuatuit). WpeHtudukauma oteyectBeHHbix HAT pns 3Tux BUAOB
3KOHOMUYECKON JeaTeNlbHOCTU ByLeT OcylLecTBeHa B X048 NOATOTOBKM UHGOPMALMOHHO-TEXHUYECKUX
cnpaBoyHukoB no HAT; pyKOBOACTBO NPOLECCOM UX CO3[aHUA BO3NOXEHO Ha TexHUYecKWit komuteT
no craHgapTusauuu 113 «Haunydwue poctynHble TexHonoruus. [pepnonaraetcs, uto TexHWyeckas
pabouas rpynna «Kepamuueckue u3genus» 3asepwut paboty Hap cnpaBoyHukom no HAT ans
NPOU3BOAUTENEN KEpaMUYeCcKNUX U3genuii B 2015 rogy Pl

B TeyeHWe nepexofHoro nepuopa HeKoTOpas yYacTb MPeANPUATUI (NpeacTaBAAOWNX KOMNAHUK-
NMAEPL) CMOXET MOMYYMTL KOMMJEKCHBIE pa3pelleHus Ha [OGPOBOMbHBIX Hayanax; ocTaibHble
BOMM¥Hbl ByAYT [OCTUYL COOTBETCTBUA TpeboBaHuaM HAT B TeueHue Heckonbkux neT. Oxupaetcs,
yto AeicTBYIOWME NpeAnpuATUS OyayT nojydyaTs NpeuMyliecTBa NpW NpedbsBAeHUM AYAUTOPCKUX
3aKNI0YEHNIH, CBUAETENLCTBYIOWMX O cobiogeHnn TpebosaHuit HAT. JocTaToYHO BLICOKA BEpPOSTHOCTL
TOrO, YTO 3TO CTAHET 06A3aTENLHLIM TpebOBaHUEM, OfHAKO HOpMaTUBHas 6a3a, onpeaensiowas nopafok
BblAaun K3P, KOHTpONA BbINOAHEHUSA WX YCAOBUI, NPOBEASHUA MHCNEKLWIA U NP., NOKA el He co3daHa.

OTpacneBble NPOEKTLI, BbINOMHAEMbIE UCCAEA0BATENLCKUMU KONIEKTUBAMU B COTPYLHUYECTBE C OTeYeCTBEH-
HbIMM KOMNAHUSIMK, CNOCOBCTBYIOT HAKONMEHUKD POCCUICKOTO OMNbITa U MO3BONSIOT anpobUpoBaTs NOAXOMH!
K CO30aHNI0 MHHOPMALMOHHO-TEXHUYECKNX CMPABOYHMKOB, NPOBEAeHNI0 GeHUMApKUHIA M OOPOBONLHOMY NOA-
TBEPKAEHNIO COOTBETCTBUSA TpeboBaHuaAM HIT. 06Cy [eHM 0 TAKOTO ONbITa MOCBALLEHBI BbIMYCKU U3RaHus «Hau-
JydLLmMe JOCTYMHLIE TEXHOAOTMM, ACTEKTH MPaKTUYECKOTO NpUMeHeHUs» 57), a Take MoHorpadus «Hanyutwme
BOCTYNHbIE TEXHONOMMU U KOMNJIEKCHbIE IKOJIOTMYECKME paspelleHis: NepcnekTUBL! NpUMeHeH!s B Poccuiy B,

B oTHowWweHWM nNpou3BOACTBa KepaMUUYeCKUX U3LeNUi B CUCTEMATU3MPOBAHHOM BUAE AOCTYMHbIE
Matepuansl ONucaHsl B fuccepTauuoHHoi pabote E. M. ABepoukuHa «MHCTPYMEHTHl 3KONOTUYECKOTO
HOpPMUPOBaHMA NpeanpuUATUA MO NPOU3BOACTBY KepaMU4eckux U3aenuit (Ha npumepe HauMOHaNbHbIX
CTaHAApPTOB MO HAaUAYYLUMM JOCTYMHbLIM TEXHONOMMAM)x (€.

B pabote 1 u B nybaukaumu asTopa B )ypHane «CTekno u kepamukas ! coenad cnpasefiuBeIi
BbIBOJ, O TOM, YTO [0 HacToswero BpeMeHW Tpebosawus k HAT B NpoOW3BOACTBE KepaMUYeCKUX
W3AeNUil (M B NPOMBIWIEHHOCTH CTPOUTENbHBIX MaTepUanoB) He ycTaHoBAeHbl. CpaBHUTENbHBIA aHaNK3
IKOIOTMYECKOI Pe3yNbTaTUBHOCTU U pecypco- U IHeproaddeKTUBHOCTU NPEANPUATUI NPOBEJEH B Orpa-
HW4YeHHOM MaclTaGe (no MaTepuanaM NpUMepHo 50 KOMMaHUA U MPW akTUBHOM yyacTuu Accolmalum
NpoOU3BOAUTENEH KepaMUYeCKUX CTEHOBLIX MaTepuanoB). beHuMapkuHr — Heobxopumas npolenypa,
Tak kak HAT npepctasasioT coboit Ayyline M3 BHeLPEHHLIX U MOKA3aBLWIMX CBOKW AeNCTBEHHOCTH
TeXHONOTUYeCcKMX, TeXHUYECKUX W ynpaBiieHYeckux pelweHuid. [Mapamerpbl HAT (akonoruyeckas
pe3yNbTaTUBHOCTb, PECYpCO- U 3HeproadeKTUBHOCTL NMPOU3BOACTBA) WASHTUDULMUPYIOTCA UMEeHHO
B pesy/ibTaTe CPaBHUTENLHOTO aHanu3a U NpeAcTaBasioT coboi 0OOCHOBAHHEIE UHTEPBANLI YNCIEHHBIX
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3HadeHuit. OHUM MOTYT OTAIMYATLCA OT TEX, KOTOPLIE XapaKTepHbLI A1 CTpaH-YneHoB EBpocok3a, Hanpumep,
B CBA3M C KTMMATUYECKUMU OCOBEHHOCTAMM N CBOACTBAMU ChIPbEBLIX MaTepUanoB. Ecau ke npoleaypa
OeHUMapKUHTA He MO3BOJUT BHIABUTL U O0DOCHOBATL JOCTUXMUMble napaMeTpsl HAT pns poccuiickux
KOMNaHWA (a TaKoil pUCK HanpsMYK CBA3aH CO CTeNeHbio y4YacTUs MPOMBILAEHHbIX MpefnpuUATUi
B NpedocTaBNeHUW U aHanu3e WHGOpMaLUM MO NpUMeHAEMbIM TeXHONOTUYeCKUM Tnpoleccam),
TO YCTaHOBNIEHHble NapaMeTpbl (HanpuMep, afanTMpoBaHHele B HEKOTOPOI CTeNeHW eBponeiickue) MoryT
OKa3aTbCs HEBLIMOJHUMBIMU 418 GONBWMHCTBA POCCUHCKUX MPOU3BOAUTENEH KEPAaMUYECKUX U3REN U,

OTMETUM, YTO B NOCNEfHMe 2-3 roAa Ol BEINOMHEH PAL, MUAOTHLIX TPOEKTOB M 3KCTIEPTHLIX OLEHOK JOCTY -
HOW MH(OpMaLLMKM O NPOU3BOACTBE CTPOUTENLHON KepaMukn B Asepbaiimkane, benapycy, Mpyauu, Mongose,
Poccuu u YkpaunHe. YcTaHOBAEHO, 4TO GONLLIMHCTBO KOMNAHW, BLINYCKAIOWMX KEPAMUUYECKYIO NTUTKY, UCTONb-
3YKOT TEXHOMIOTYECKME NPOLECCH U TEXHUYeCKMe pelleHus, Bauskue K esponeickum HAT &1, 310 0obycnos-
NIEHO Mpex[e BCEro TeM, YTO B pe3ysibrate NEpPeBOOPYKEHUS B 3TUX KOMMNAHUAX YCTAaHOBMEHLI WUCMaHCKue
W UTAJILAHCKME TEXHOJIOTMYECKHE NIUHUK. B Npou3BOACTBE KMPNMYa cUTyalus Gonee CNOXHAA: Hapsay ¢ Ho-
BbIMU 33BOJAMU NPOJOMKAT (yHKLUOHMPOBATE NPELNpUATUSA, CO3AaHHLIe B 70-80-e roa NpoLLIoro Beka.
IHeproachheKTUBHOCTL U IKONOTUYECKas Pe3yNLTaTUBHOCTL TaKWUX 3aBOLOB CYILECTBEHHO HIXE, YeM NapaMeTps
HAT, xapakTepHble 4is €BPONENCKUX KOMMNaHWA. TeM He MeHee, BCe POoCCUCKMe NPEeANPUATUSA, NPOU3BOJALLMeE
CTPOUTENIBHYIO KEPaMMUKY, MOCTENEHHO AOMKHLI OyAyT UAKN LOCTUYL COOTBETCTBUS HOBLIM TpeBGOBaHUAM, WU
NPUHATH PelLleHUs o CyLLieCTBEHHOM COKpaLLleHUM NPoU3BOACTBa, NepenpoUANPOBAHUN U faxe YXOAE C PhiHKa.

Kak yxe oTMeueHO, CMpaBOYHMK MO NMPOM3BOACTBY KepaMUUYeCKUX W3LeNuil BOWEN B NepByl rpynny
MHOPMALMOHHO-TEXHWUYECKUX cnpaBoyHukoB H[AT. W, HecMoTpAs Ha TO, UTO nepexof K KOMMIEKCHbIM
3KOMOTMYECKUM pa3peLleHUsM 3aiiMET HECKO/IBKO JET, B UHTepecax NPOU3BOAMTENEN TPUHSATL aKTUBHOE yYacThe
B MOATOTOBKE CMPABOYHUKA (B paMKax [esTeNbHOCTU COOTBETCTBYIOLEH TeXHUYeCKON paboyeil rpynnsl) 1 ole-
HUTb BO3MOXHOCTU YACTMYHOTO PACKPHLITUA Pe3yNbTaTOB CPaBHUTENLHOTO aHanu3a pecypcoaddbeKTUBHOCTH,
KOTOPbLIA Beflylliue KOMNAHWUK BbIMOMHUAK B NOPALKE OLEHKM CBOUX PbIHOYHBIX MO3ULMIA. B kauecTBe MCXOLHbBIX
MaTepuasioB MoryT ObiTb UCMONL30BaHbL NMepesop CnpaBoyHoro gokyMeHTta EC no HAT ans npoussoacTsa
Kepamuueckux uzpenuit 4 u HaumoHansHsle ctaHpaptsl no HAT. Peus MOET o ctaHpaptax FOCT P55646-2013
«PecypcocbepexeHne. MPoU3BOACTBO KMPNUYA U KAMHS KepaMUYECKUX. PYKOBOLCTBO MO MPUMEHEHUIO Hau-
JIYYLWKMX FOCTYMHBIX TEXHONOTUIA MOBLILEHUS 3HEProIMPEKTUBHOCTUM IKONOTUYECKON pe3ynsTaTUBHOCTMY [
n TOCT P55645-2013 «Pecypcocbepexenie. poOU3BOACTBO KepaMUYeCKON MAUTKU. PyKOBOACTBO MO NpuMe-
HeHWo HAT noBbileHNs 3HeproadheKTUBHOCTUM IKONOTUYECKON pe3ynbTaTUBHOCTU [,

OnpepenéHHeblit UHTepec AN NpeanpuaTUil No NPOU3BOACTBY KepaMUYaCKUX U3denuii umetoT Takke Cnpa-
BOYHBIA JOKYMEHT W CBA3aHHBIE C HUM cTaHpapTsl no HAT obecnedeHns aHeproadheKTUBHOCTH, a TAKKE [OKY-
MEHT, COLEPIaILMit peKOoMeHAALMN B 0BNaCTH NPOU3BOLCTBEHHOTO 3KOJOTMYECKOrO MOHUTOPUHIA U KOHTPONS:

- CnpaBoyHsblii fokymeHT no HAT o6ecneyenns aHeproadexkTuBHOCTM (2009 1 2012, http://14000.
ru/projects/energy-efficiency/EnergyEfficiency2012RUS. pdf) [*;

— TOCT P 54196-2010 PecypcocbepexeHue. MpoMbllWAeHHOE NPOU3BOACTBO. PYKOBOLCTBO N0 MAEH-
TudMKaLn acnekToB aHeproacdekTuBHocTH [14];

— TOCT P54195-2010 Pecypcocbepexenue. MpoMbilwieHHoe NPOU3BOACTBO. PyKkoBOACTBO NO onpe-
LeNeHuto nokasareneil (MHaMKaTopoB) aHeproadekTuBHoCTU [1°);

— TOCT P 54197-2010 PecypcocbepexeHue. [poMbilNeHHOE NPONU3BOACTBO. PyKOBOACTBO NO NaHm-
poBaHuto nokasareneil (MHAUKaTOPOB) aHeproatddekTUBHOCT I 16];

- TOCT P54198-2010 PecypcocbepexeHue. [TpoMblaeHHOE NPONU3BOACTBO. PyKOBOACTBO NO NpUMe-
HEHUIO HaWyYWNX JOCTYMHBIX TEXHONOTUA LA NOBbIWEHUS 3HeproaddhekTUBHOCTH [V];
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— CNpaBOYHbIH [OKYMEHT no obwuM npuHuMnam MoHuTopuHra / HAT npou3BOACTBEHHOTO
3KONOMMYECKOTO MOHUTOPUHIA U KOHTpons (2009, http://14000.ru/brefs/BREF Monitoring.pdf) [,

OTMETUM, UTO B paMkax CUCTeMbl BODPOBONLHOM OLEHKM COOTBETCTBUA HaLMOHaNBHOTO 0BbeANHEHUS
ctpouTteneit (CAOC HOCTPON) peitctyioT «[paBuna 1 nopspok cepTudUKaLny NpeanpuUATUi NpoMbiLL-
JIGHHOCTU CTPOUTENIBHBIX MaTepUasoB MO NapameTpaM HauayyLWnX AOCTYMHLIX TEXHONOTUIA» (YTBEPKAEHSI
20 ceHTabpsa 2012 r.; Ne DS.N0S-16.0-2012). HOCTPOW BbicTyNMA B pOAM OTeYeCTBEHHOMO Nupepa:
BO3MOMHOCTbL YYETA MU3HEHHOTO LMKNA NPOJYKLUM NpK BeIBOpE NOCTAaBWMKOB B POCCUM UCNONb3YETCH
KpaliHe pesko. B uioHe 2014 roaa nepBelil cepTUdMKAT coOTBeTCTBUA TpebosaHusM HAT 6bin BbifaH
0AQ «HE®PUT-KEPAMUKA», npennpusTuio, COTpyaHUYaILWEMY C MCNONHUTENsIMI NpoekToB B ccepe HAT
n KIP B TeyeHHe HeCKONbKUX NIET U YCNeLWHO npoLeleM cepTUdUKaLMOHHBIR ayauT.

B xofle Mex[yHapofHbIX M POCCUICKUX UCCNefoBaTeNbCKUX NPOEKTOB WU B MOpAAKe pa3paboTku
HalWoHanbHbIX cTaHgapTos no HAT u «[paBun u nopsagka ceptTudukaLmn NpeanpuUATUn NPOMBbILLAEHHOCTH
CTPOMUTE/IbHLIX MaTepUaNOB NO NapaMeTpaM HaUAYYLWNX JOCTYNHLIX TEXHONOM U NpefcTaBUTEN POCCUICKUX
KOMNaHMUA, BLINYCKAKLWMUX CTPOUTENbHBIE MATepUaNsl, OblIM 03HAKOMAEHBI C TPUHLMNAMKU 1 nogxopamu HAT.
[ns HeKOTOpLIX NPeANPUATUIA B NUIOTHOM Nopsaake Obina NpoBeAeHa OLeHKa COOTBETCTBUS 3KONOTUYECKON
Pe3yNLTaTUBHOCTU U 3HEPTO3I(GHEKTUBHOCTH TpebOBAHUAM HALMOHANBHLIX CTAHAAPTOB.

MHorue Befyline poccUNCKME KOMNAHUU B TON UAU WHOM CTENeHU COTpyAHUYaKT ¢ HalKnoHaNbHbIM
00beMHEHNEM CTPOUTENEN U MOTYT BbiTh 3aUHTEPECOBAHEI KaK B Y4aCTUUM B KONNEKTUBHON AeATENLHOCTH,
HanpaB/ieHHOW| Ha NOATOTOBKY K Nepexody K KOMMNAEKCHbIM IKONOTUYECKUM pa3pelleHuaM, Tak U B pac-
npocTpaHeHuu B PoccuM NOOXOLOB «3€NEHOMO» CTPOUTENLCTBA. YUYET KU3HEHHOrO LMKNa NPOAYKLUUK,
NPUMEHAEMON B CTPOWUTENLCTBE, NOCPELACTBOM OLEHKWU COOTBETCTBUA NpefnpuUATUIl NPOMBbILLAEHHOCTH
CTPOUTENbHLIX MaTepuanos TpeOOBaHMAM HAWUAYYWNX [OCTYMHBIX TEXHOJOTUA, OTKPLIBAET HOBbIE
BO3MOXHOCTU NPUCOSOUHEHUSA K «3€1EHOMY ABUMKEHUIO» O KOMNAHUIA-NPOU3BOAUTENEN.

AcCneKT 3KONOIMYeCKOro NMAEPCTBA NPeACTaBAAETCA BeCbMa 3HAUYUMbLIM. «3efEHbI@» CTPOUTEIbHbIE
CTaHAAPTHl MOTYT NPOABMUIATLCA KaK B OTHOLWEHUW NPOEKTUPOBAHUSA, BO3BEASHUA W IKCNyaTaLlMKU 30aHUR
N COOPYXEHWI, TaK M B YaCTW NPOU3BOLCTBA U BLIGOPA CTPOUTENIbHLIX MaTepHanos.

MopyepKHEM ellg pas, YTo Npoliefypa Bbljaui KOMNIEKCHbLIX 3KONOTMYeCKUX pa3pelleHuit B Poccuu
K HacToALWeMY BpeMeHM ellé He onpefeneHa. MOXHO 0XUAATh, YTO OCHOBHbIe 3Tanbl M NOAXoALl GyaoyT
OTpaaTb ONbIT, HAKONNEHHBI HA NPOTAXKEHUW NOAYTOPa AeCATUNETUI B rocydapcTBax-yneHax EC u B Teye-
HWe nocnedHuUx ABYX NieT — B Pecnybnuke benapycek. Mo Bcell BeposTHOCTY, nofyyeHue K3IP ans BHOBb
CO3[,aBaeMbIX NpefnpuUATUi ByaeT COBMelleHO ¢ NpoLeaypoil OLEHKM BO3AENCTBUA HA OKPYXKaKLyio
cpepy B¢, Ina peficTByOWMX NPOU3BOACTE B TeYEHUE NEPEXOAHOTO NepUOLA UCKTIOUUTENLHO BAXHYIO
ponb OyAeT urpath NoCTeNeHHOE BHeApeH!e HauNyYLuX JOCTYNHbIX TexHoorui (cM. puc. 1).

NMeHHO B 3TO BpeMs poccuiickue NpenpUATUS CMOTYT AOOPOBONLHO AEKNapupoBaTh M MOATBEPKAATH
cootBeTcTBue HAT 1 06paliaThcs B NPUPOAOOXPaHUTENbHBIE OPraHbl C 3aiBKaMU Ha NONYYEHWE KOMMIEKCHBIX
IKOMOMMYECKUX pa3pelleHunil B UHAMBUAYaNbLHOM nopsagke. Ho W nosgHee, korga npouedypa nonyyeHus K3P
CTaHeT 06A3aTeNIbHOM 1A BCEX KPYMHLIX OTEUECTBEHHLIX NPEANPUATUI, BONPOC NOATBEPKAEHUA COOTBETCTBUS
napametpaM HAT s AeACTBYIOWMX NPOWU3BOACTB He MNOTEPAET aKTyansHocTW. Haubonee oueBUAHBIM
npefoXKeHWeM ABAACTCA UCMO/b30BaHME IKONOMMYECKOTO ayaNTa, UHCTPYMEHTa MEHe[DKMEHTa, OXBATbIBAIOLLErO
CUCTEMATUYECKYIO, [OKYMEHTUPOBAHHYIO, NEPUOAMYECKYID M OBLEKTUBHYIO OLEHKY (YHKLMOHUPOBAHUS
OpraHU3aLMOHHOM CTPYKTYPLI, MEHEMKMEHTA U 0BOPYROBAHUSA C LENbio obecnedeHns OXpaHbl OKpyxalollei
cpeabl M. Tlpy 3TOM ayouTOpaM el NpefcTouT pa3paboTaT NOAXOAL! K CO3MaHUMI0 CMelMabHLIX MPOrpamM,
HEMOCPECTBEHHO OTBEYAKLUNX LieNsIM OLEHKM COOTBETCTBUSA BeATENbHOCTU NpeanpusTuii Tpebosanuam HIT.
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HAMAYYWHKE JOCTYNHBIE TEXHOJIOTWH B NPOM3BOACTBE KEPAMUYECKUX U3JENUIA:
MOTEHLUMUAJIBHBIE BO3MOXKHOCTH U PUCKH

TakuM 06pasoM, B CIOKUBLIENCA CUTYaLUM Befyline NPeLnpusTUS NO NPOU3BOACTBY KEpaMUYeCKUX
n3genuit (U NPOMBILNTEHHOCTU CTPOUTEbHLIX MaTepPUAOB B LieJIOM) NPOCTO 06S3aHbI ChIrpaTh BefyLLYI0
PONb B CO3aHUM HOPMATUBHOM Ga3bl TEXHONOTUYECKOTO HOPMUPOBAHUS B OXPaHe OKpyMaloWen cpepbl
M npexpae BCero - B QOpMUpOBAHUM UHDOPMALUOHHO-TeXHWYeCKMX cnpaBoyHukos HAT. B wactu
nepexona K KOMNAEKCHbLIM 3KONOMMYECKUM pa3pelleHUAM NpeacTaBAAETCA, YTO INAEPLI NPOMbILAEGHHOCTH
CTPOUTEbHBIX MaTepUasoB UMelOT YHUKANbHYIO BOSMOXHOCTL CAeNaTh Onepexallymit xon u B fobpo-
BOILHOM NOPsAAKe NOATBEPAMTL COOTBETCTBUE TPeBGOBAHUAM HAUNYYWMX AOCTYMHLIX TexHonorui [,
HeobxoanMble yCOBMSA Biis 3TOTO cO3faHbl. PelleHne ocTaéTes 3a npakTUKaMu.
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rlpOI/I3BOp|CTBO antommnHma B Poccum c Toukn

3PEHUA HANNYYLNX AOCTYMHbIX TEXHOOTMN

W.WN. PebpuK - [MpeKTop Mo 3KONOrMU, OXpaHe Tpyaa U NpoMbILLNeHHo 6e3onacHocTi OK PYCA/
10.M. EpoxuHa - HauanbHUK otaena ®ryr «BHUAN CMT»
A.A. Towes - seg. urxkerep PN «BHUN CMT»

B cBete Bbixoga ®egepanbHOro 3akoHa ®epgepanbHblli  3aKoH
oT 21.07.2014 N 219-03 «O BHeCeHUM U3MeHeHuli B depepasbHblii
3akoH «O6 oxpaHe OKpyXallen cpefbl» cnegyet obpatntb ocoboe
BHMMaHMe Ha noHATMEe «Hawunydwmne [OCTYMNHble TeXHONOTUu».
B HacToswei cTatbe OCBelleHbl OCHOBHble TexXHO/Oornyeckue,
3KOHOMMWYECKME U 3KONOTMYECKMEe acnekTbl MPOU3BOACTBA altOMUHNSA
B Poccum € TOUKM 3pEHMs HaWAydL WX AOCTYMHbIX TEXHONOTWNA.
[Ons obnactu uBeTHOW MeTannyprum k 2016 rogy 6ynet paspaboTaH
CNpaBoOYHUK «[TPOU3BOACTBO aNtOMUHUAY.

1/ TEKYLLEE COCTOAHVE PbIHKA AL
FfoBops 06 M3MEHEHUU MNPUHLUMNOB rOCYAapCTBEHHOrO peryinpoBaHUs Ha OCHOBe MexaHW3MOB Haunyuywunx
0OCTYMHbIX TEXHONOTWA, Mbl FOBOPWM, B TOM 4ucne, U 06 MHBECTULMAX MPEfNPUATUIA B MOAEPHU3ALMI0
OCHOBHbIX MPON3BOACTBEHHbIX POHAOB, @ 3T0 TPebyeT MOHNUMaHWA CyLLeCTBYIOLLEli 9KOHOMUYECKOW cuTyaumnm.
OCHOBHbIM MpOU3BOAWTENEM W NOTpebuTeneM amtoMuHMs B Mupe sansetca Kutali. OpHako Kutailickas
aNoOMUHMEBas NPOMbILLNEHHOCTb KOHTPOMIMPYETCA HECKONIbKUMU KPYMHBIMU UTPOKamu, & cpeay KOMMnaHuii nep-
BOE MEeCTO B Mupe Mo BbINyCcKy antomuHus B 2013 rogy 3aHumaeT OK PYCAJT (9% OT MMPOBOro npoun3BoACTBa
B 2013 r.), ABNAKOLLNIACSA eANHCTBEHHLIM MPOM3BOAMUTENIEM MEPBUYHOIO altoMUHUSA B Poccun.

11 - KpynHelilve npovssoguTenv a/foMUHNUS, MH T .

12012

2013

UCRUSAL Chaleo Alcoa RioTinto CPI
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MpoussopacTeo antoMmuHus B Poccun

CTOYUKW 3PEHUS HAUNYYLWMX AOCTYMHbIX TEXHO/IOTNI

B coctaB KOMnaHuM BXoAAT 12 npefnpu-aTvii Mo NPOM3BOACTBY aultoMUHUSA, 11 NpefnpuATWiA No NPOM3BOS4-
CTBY [MIMHO3EMa, Hay4YHO-TexHU4Yeckan 6a3a - OO0 «PYCAJT UTL», OAO «PYCAJT BAMW», OAO «Cn6BAMU».

Cutyaums Ha pbiHKe a/llOMUHUSA B MOCNeAHNE oAbl OCTaBNSAET XefaThb /lyyLllero, 4To cka3anocb B TOM Yucne
1 Ha OK PYCAJL. [0 HacTosALero MOMeHTa elle He MO/MHOCTbI0 MPEeOoOosieHbl MOCNeACTBUA MUPOBOro Kpusnuca
2014 r. Pe3koe nageHWe crnpoca Ha a/ltOMUHWIA nocne Kpmsuca 2008 roga MOBMEKNO 3a COGOWN CHUKEHUEe
CTOMMOCTU MeTasina nysennyeHne obbema CKNafcKmx 3anacos (PUCYHOK 2a). Kpome Toro, B 3TOT nepuof 6b1m
BBe/leHbl [ONOMHUTENbHbIE MPOU3BOACTBEHHbIE MOLLHOCTK, B NMEPBYIO oYepefp B cTpaHax Mepcugckoro 3anunsa.
CnepfctBmeM BbllleyKasaHHbIX (haKTOPOB SBU/CA MepensBbITKYy a/llOMUHUSA Ha PblHKE U CHUXXKEHWE CTOMMOCTU
1T1. antoMuHNA ¢ 6onee vem 2500 $ B 2007 rogy fo 1800 $ B 2013 r. (pUCYHOK 26)

PucyHok 2

6000

m Cancelled Warrants mOn Warrants

CTOMMOCTb a/IlOMUHNSA Ha LME— = licnonb3oBaHue
NPON3BOACTBEHMbIX MOLLHOCTE

ANOMUHNEBLI peHeccaHc. NHTepBblo Onera Myxameaw nHa Tenekanany PBK
2RUSAL Annual report 2013
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CHMXXEHME LieH Ha a/IloMVHUIA CcKas3anocb U Ha poccuiickom npoussogctee. OK PYCA/ B 2012 n 2013 ropgax
ABNANacb y6bITOUHOW B CBA3WN C YeM Obln MPUHAT psAfg ynpaBieHYecKUX PeLueHuii, B T.4. N0 3aKpbiTMIO psga
He3a((heKTUBHbIX NPOU3BOACTB U CHUXXEHUMU UCMONb3yeMOi MoLHOCTY aelicTBytowmx. OK PYCAJT 6bina BbIHYX-
[leHa OCTaHOBUTb HE3M(MEKTUBHbIE MPOUN3BOLCTBA, YTO OTpaxXeHo BTabnuue 1.1

Ta6nuua 1 - Vcnonb3oBaHne MOWHOCTEI anloMUHNEBOTO guenusnoHa OK PYCAN B 2013 roay. 2

3aBof MouWwHOCTb, ThIC. T I/Icnonbaosaﬁme
MOLLHOCTEA
Cunbéunpb
BpaTckuii antoMuHueBbIi 3aBOj 1006 100%
KpacHosipckuii antoMUHUEBDLIN 3aBOf, 1008 99%
CasHOropcKnii antoMMHNEBLIV 3aBOf, 542 95%
HoBOKy3HeL KNl antoMUHUEBbLIN 3aBOS 322 7%
Xakacckuini antoMUHUEBLI 3aBOj 297 94%
VIpKYTCKMIA antoMUHUEBLI 3aBOJ, 529 74%
Ypan v eBponeiickas 4acTb
BOrocnoBCcKnii aNtoOMUHUEBLIN 3aBOf 46 0%
YpanbCKuii antoMUHUEBbLIN 3aBOf 75 0%
Bonrorpaacknii anloMUHKEBbLIN 3aBO4 168 0%
BonxoBckuii antoMnHuMeBblli 3aBo a3 - 0%
HagBouukunii antoMUHMeEBbIli 3aBOf, 24 46%
KaHfganakwcknii antoMUHMeBbI 3aBOf, 76 86%

O6was MOLHOCTb 4 093

B HacTosLWMIiA MOMEHT cuTyaLms Ha pbiHKe cTabunusmpyertcs, ¢ 2010 roga noTpebneHne antoMUHUA Havano
BO3pacTatb Ha 6 - 7 % B rof, HO YpOBeHb CKMafCKMX 3anacoB elle AOCTaTOYHO BbICOK. Cpoku (hr3myeckoi
MoCTaBKU &IIOMUHUA C GUPXXEBBLIX CK1af0B COCTaBAAOT 6osee 1 rofa, yYTO ABWUAOCL MNPEUMYLLECTBOM N5
npoun3BoAuTENeli aNtOMUHUS, TaK KakK MPUBENO K CyLlecTBEHHOMY pocTy npemuii go 400 - 450 ponn. CLUA
Ha 1 TOHHY4 (pyUcyHOK 3). CuTyaums B OTpaciy MOCTENEHHO HauMHaeT HanaXuBaTbCs: YXKe BO 2 kBapTane 2014
roga PYCAJ1 nonyumn nepsyto 3a nocnefHue 5 ksaptanos nNpubbinbL.5

1ANOMUHKEBBI peHeccaHc. VHTepBblo Onera MyxameawnHa tenekaHany PBK

2RUSAL Annual report 2013

; Ha BonxoBckom anoMuHueBOM 3aBode 40 2013 roga Npov3BOAUNCA MepPBUYHbIA altoMUHWIA (24 Tbic. TOHH B rog). Ceiiuac NpoM3BOACTBO OCTaHOBEHO. lMnowaaky
nnaHNpyeTcsi Nepeo6opyAoBaTh Noj NPOM3BOACTBO AaBTOKOMMOHEHTOB U3 allOMUHUS, 1S YEro CO3A4aH0 COBMECTHOe npeanpustue PYCA/la u U3pannbckoit komnaHuu Omen
High Pressure Die Casting NtOMWHUEBbI peHeccaHc.

AANIOMUHNEBbLIV peHeccaHc. NHTepBblo Onera Myxame/linHa TenekaHany PBK.

BEWHTepBblo ConoBbeBa TenekaHany Poccus 24.
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MpounssopacTeo antoMmuHua B Poccun

CTOUKW 3PEHUS HAUNYYLWMX AOCTYMHbIX TEXHOTOTNI

PucyHok3
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2/ TEXHOMOM/A MPOMBBOACTBA

2.1 O6uias cxema TeEXHONOrMYeCKOro npouecca

KM3HEHHBbI UWKA anloMWHUA NpUBefeH Ha PUCYHKe 4. OCHOBHbLIM ChipbeM 18 NpPOU3BOJ-
cTBa aNlOMUHUA ABNAKTCA OOKCUTHI (B Poccun Ttakxe NMPUMEHAKTCA He(*)eﬂVlel) N3 KOTOPbIX
nony4vyarT rMNHO3EM. ,qa/'lee rMNMHO3eM noaBeprakwdT 3/1IEKTPONIN3Y B pe3ynbTare 4ero nojayyawT
aMOMVIHI/IIZ-CpreLI,. Ero pa(bMHI/Ipy}OT 1N BblNYCKaKT B BMAe YUCTOro anlOMUHUNA NN anflOMUHUEBLIX
cnnaBoB, KOTOpPble NocCTynakwT B ,qaﬂbHel‘;ILLlee npons3BoacTBO, Hanpuwmep, (bo/'lbrl/l, KaTaHKW, nnunt
Wi apyrux nonyhabpukatos AN8 MPUMEHEHMA B Pa3UYHbLIX OTPACAAX MNPOMbIWAEHHOCTA WAN
B 6bITy. KpoMe TOro okono 75 % npoLeHTOB Korga nM60 NpOM3BEAEHHOro anloMUHWUSA A0 CUX Nop
HaxoauTcs BynoTpe6neHuy.

Aaﬂee paccMoOTpM NpPUMEHAEMbIE B OTpac/n TEXHO/NOTUN.

I'IpOMbIUJrIeHHbIM crnoco6om nonyyeHuna anloMUHNA ABNAETCA 3/IEKTPONN3 TMMHO3eMa B pacnnase
afekTponuTta. B o6UleM BuAe cxema npejAcTaBineHa Ha pucyHke 5. CyTb mpouecca 3akntouaercs
B 3/IEKTPO/TUTUYECKOM pas3noXeHnn rnmHos3emMa, paCTBOpeHHOro B 3/71IEKTPO/INTE. I'Ipl/l 3TOM Ha KaTo-
[e Bblaensertca XWAKWI anloMWHWI, a yrnepoj aHof4a OKWUCAAETCA BbIAENALWUMCA KUCIOPOAOM
c 06pa3oBaHMeM OTXOASALMX aHOAHbIX ra3oB CO 1 C02 cogepXalux TakKe TOKCUUHble (TOpPUCTbIe
coegnHeHnAa W FMUHO3EeMHYHK Mbl/b. ANOMUHUIA cnuBaeTcs U3 3/1eKTPO/In3epoB B BaKyyM-KOBLUU
N B HUX XXe HanpaBnfaetcAa B uTeliHoe oTaeneHne Ha pas/iMBKY Ui B MUKCep AnAa pa(*)l/lHleOBaHVlﬂ
nnn nponssoAcTtea cnnaBoOB.
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PucyHoOK4 - Muposoe npoussoacTso antoMuuus. 6

NeKTponM3epbl CHaGXEHbI YKPLITUAMU, OTBOAALLMMM rasbl, U CUCTEMOI ra3oouuctku. [na o6ecrneyeHvs
0TCcOCa rasoB B KO/EKTOP YKPbLITUE 31eKTPOoM3epa A0MKHO 6biTh repMeTMUHO. Bonbliuas yacTb oKcuaa yrneposa
[OXUraeTcsi B crieLimasbHbIX ropesikax nocne razoc60pHOro KojoKona, noc/e Yero B 0TXOAALLMX ra3ax npeobnagator
AVOKCUA yrneposa, a3oT, KUCNopos, ra3oo6pasHbie 1 TBEpAble PTOPUALI U YACTULbI FIMHO3EMHOW NbIK.

B 06LieM BuAe B 3NeKTponu3epe NPOUCXOAUT Ceaytollas peakuus:

AlD3+xC=2A1 + (2x - 3)CO + (3 - X)C02

Takum 06pa3om, Npy 3M1eKTPoM3e UAET pacxoj rMHO3eMa, yriepoja aHofa W 3NeKTPUYEecKoi aHepruu,
Heo6X0AMMOI AN OCyLLEeCTBNeHUs Pa3NoXeHns MMHO3eMa 1 NoAAePXKaHUs BbiCOKO pa6ouyeii TemnepaTtypbl,
(hTOpUCTbIE COMM B MPOLIECCE 3/IeKTPON3a UCMApsIOTCA U BMNUTLIBAOTCS B yTepPOBKY. KONMYECTBO Cbipbs,
Heo6XxoAuMoe A/ NoMlyYeHWs 1 TOHHbI aNlOMUHWS NpUBeLeHO BTabnuue 2.

B HacTosillee Bpemsi B MUPOBOI aNtOMUHWUEBOW MPOMBbILWNEHHOCTU MPUMEHSETCA ABE OCHOBHbIE TeX-
HOMOTUW 3N1EeKTPONN3a aIOMUHUS - TEXHONOTUSA ¢ 06OXOKEHHbIM aHOLOM M TEXHOOMNS C CaMOO0GXMrato-
WwuMca aHofom (TexHonorust Copep6epra). Mpu 3atom Ans TexHonorum CopepGepra 3N1eKTPOAU3EPbI
no cnoco6y NoABoOAa TOKa MOAPa3fenstoT Ha 2 Tuna: ¢ BepxXHUM 1 6OKOBLIM TOKOMNOABOAAMM.

OCHOBHOE pasnuuune TeXHONOTWIA 3aKMoYaeTcs B Npouecce 06Xura aHoLOB. 1S TEXHONOMMU € 060X-
>KEHHbIM aHOAOM MCMNOMb3YyITCS aHoAbl, NpefBapuTeNibHO O6GOXOKEHHble Ha aHoAHO tabpuke. AN
TexHonorun Cogep6epra 06XMUr aHofa MPOUCXOAMT HEMOCPeACTBEHHO B MpoLecce 3N1eKTpon3a.

6MMo aaHHbIM International aluminum institute
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CTOUKW 3PEHUS HAUNYYLWMX AOCTYMHbIX TEXHOTOTNI

PucyHok 5 - CXema NONy4YeHUs NepBUYHOTO ailoMUHUSA

AHOfQHaa macca

dTopuncTble oTxopauwue

nan FMnHo3em Knn
060X >KEeHHble aHOAbI conun rasbl
o NunTteliHoe ToBapHas
ANKOMUHNN
oTaeneHune npoaykumsa

Ta6nuua 2 - Pacxof Cbipbs M 9HEPropecypcos

Pecypc Pacxon

FnnHosem 1920 - 1930 kr
Yrnepog (aHop) 500 - 600 kr
dTopucTble conn 50 - 70 kr
3NeKTpoaHeprusa 14 500 - 17 500 kBt-y

3aBojbl, BBeAeHHble B akcnnyataumo B CCCP go kKoHua 50-X rogos, OCHaleHbl 3/1eKTponusepamu
C CamMOoOo6XUrarLnmMes aHooM 1 60KOBbIM TOKONOABOLOM. OfHAKO B CBA3W C 60/bWLIMMK TpyAo3aTpaTtaMu
B 06CNYXNBAHUN TaKNX 3NEKTPON3EPOB NPU YBENNYEHUN CUMbI TOKa ¢ 60-X rogos nosyymna pacnpocrpa-
HEeHWe TeXHONOrMs C BEepPXHUM TOKOMOABOAOM. Takasd TEXHO/IOTMA Hawna MpuMeHeHue, B TOM 4Yuche,
Ha caMbiX KPYMHbIX aftoMUHMEBBLIX 3aBofax Cnbupu - KpacHosapckom (1709 kA), bpatckom (166,0 KkA)
n Npkytckom (167,1 KA, kpoMe 5-0i cepun).

TexHonorus ¢ camoobxuralwmmca aHoAOM MO3BOINIA CHU3UTL Ce6ECTOMMOCTb altOMUHUA 3a CYeT
WCKNIOYEHNA OTAENbHOTO NPOM3BOACTBA aHOAOB. OJHAKO C 3KONOTMYECKOW TOYUKWM 3PEHUs TEXHONOrUS
Coplepbepra B oTanyume ot TexHonorun OA xapakTepusyeTcs elle 1 BblIbpocamn CMOJIUCTbIX BeLLecTs,
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cofiepxalux nonmapomarmyeckne yrnesogopogbl (B T.4. 6eH3anupeH), obnajaroume KaHLEepPOreHHbIMM
cBoiictBamu. Eulle OofHUM MNPeMMyLLecTBOM MCMONb30BaHNSA OBOXOKEHHbIX aHOAO0B ABAAETCA MeHbLUNIA
pacxof 3NeKTPO3HEPrnn 1N BO3MOXHOCTb YBEIMYEHUS CUMbl TOKA. TEXHONOTUSA C 060XXKEHHbIM aHOLOM  Mpu-
MeHsieTcs, Hanpumep, Ha CasHoropckom (244,6 kA) n Xakacckom (311,6 kA) antoMUHUEBLIX 3aBOfax, 5-0ii cepum
VpKA3 (303,7 KA) 1 6yLeT NPUMEHNATLCS Ha CTposLmxcs boryyaHckoM v TalilleTckoM altoMUHUEBLIX 3aBOax.
Ha pucyHke 6 npusegeHbl MUPOBble 06BEMbI MPOU3BOACTBA ATIOMUHUA MO Pa3/IMYHLIM TEXHONOTUAM.
BuaHO, 4TO BCe OCHOBHblE MOLLHOCTM pPaboTatoT MO TEXHONOTNN C OBOXOKEHHBIM aHOAOM, B TOM 4uCne BBe-
[leHHble B aKcnayaTauuto B NocnegHve 4ecaTuneTns MOLWHOCTU KUMTACKON antoMUHNEBON MPOMbILINEHHOCTY.

Pucyrnok 6 — Muposble 06beMbl npon3BoAcCTBa aIllOMUHNA NO Pas3/IN4HbIM TEXHONOTMAM, MIH. T

CWPB PFPB (kpome PFPB (KuTait) SWPB HSS VSS
KuTtas)

Mpon3BoACcTBO aNtOMUHUA NOTpebaseT OrPOMHOE KOMYECTBO 3/1EKTPO3IHEPrnKM, 4To obycnaBnneaer
pasMelleHne KPYnHbIX 3aBOJ0OB B HENOCPeACTBEHHOW CBA3Ke C rmapoanekTpocTaHumamu. MNpruMepamu
MOTYT CNYyXWTb KpyrnHble 3aBoAbl Cubupun - KpacHospckuii, Bpatckuii, pkytckuii, CassHoropckuii. fons
3KONOrnYeckn umctoii aHeprum MNC B Npoun3BoACTBE antoMuHUA B PO coctaBnsiet 80 %. [ns cpaBHEHUS,
B Kutae 90% 3Heprum Ana npoussoicTsa altoMUHUA NPOU3BOAUTCA MOCPEACTBOM CXUTaHUA Yras.

2.2 3Konorna

OCHOBHbIM 3arpsi3HEHNEM OT NPOU3BOACTBA NEPBUYHOIO aNtOMUHUSA ABASETCA 3MUCCUS BPEAHbIX BELLEeCTB
B aTMOC(epHblii Bo34yx. O6beM OTBOAMMbLIX Fa30B OT COBPEMEHHOrO 3/1IEKTPO/M3epa MOXEeT [OCTUraTb
6onee 100 HMITOHHY anOMUHWA. Tasbl cogepxkat, B TOM uucie (TOPUCTLIA BOAOPOL, CEPHUCTbIe
COeAUHEHUs, OKCUJ yrneposa, CMOMCTbIE BELecTBa, Nbiab, MAY (B T.U. 6eH3anupeH).

C 3KO/IOTMYECKO TOUKM 3peHUsl, 6ONEee YNCTON ABNSETCA TEXHONOTUSA C 060XOKEHHBIMU aHoAamu. Mpu
ee NMPUMEHEeHNN CHUXKAKOTCA BbIGPOCH ra30B Yepes aspalMoHHble hoHapK,T.e. 683 OUNCTKU,YMEHbLIAETCS
coflep>aHne B rasax NpojyKTOB KOKCOBAaHWS U rOPeHUsi KAMEHHOYrONbHOro neka BCleAcTBUE TOrO, 4YTO
3TU NPOLLECCHI YXKe NPOoLAM NpYM NPOU3BOACTBE 0GOXIKEHHbIX aHOJ0B.
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CnegyeT OTMETUTb, 4YTO MPOWU3BOACTBO ANOMMUHUA C OBGOXIKEHHbIMM aHofjamu B COBOKYMHOCTM
C 06XNromM aHOA0B Ha aHOLHOW habpuke falOT MEHbLUNI yPOBEHb BbIGPOCOB 3arpsasHAatoWwnx sewwects B OC,
YeM MpoLecc 3NeKTponnsa ¢ camoobkurarowmmes aHogom (TexHonorma Cogep6epra). CTeXHONOTMYecKom
TOYKN 3peHuns ynaBnmsaHe BbIGPOCOB B Meyn 18 06Xunra aHoL0B OpraHn3oBaTtb NpoLye, YeM yiaBnsaHue
BbIGPOCOB OT 06XWra aHofa HeNOCPeACTBEHHO B aHOAHOM 6/10Ke 3fieKTponunsepa.

Mopxon K 3KOMOrMYecKoMy perynvpoBaHuWio Ha OcHose npuHuunos HAT fo/mkeH ObiTb KOMMIEKCHBIM,
T.e. BKMOYaTb B ceb6s HOpMMpOBaHME COHPOCOB, BbIOPOCOB, OTXOAOB MPOWM3BOACTBA W MOTPebNeHNs U NpoYmnx
(hakTOpOB BO3AElCTBUS.

B cBA3M € 3TMM CTOWUT OTMETUTbL U HeOobXOAMMOCTbL NepepaboTKU TBEPAbIX OTXOAOB 3MEKTPOSIN3A,
TakuMx Kak oTpaboTaHHble aHOAbl U (hyTepoBKa. AnHamuka nepepaboTkn oTxogosB OK PYCAJ/T npuBefeHa
Ha pUCYHKe 7.

PucyHOK7 — AunHamunka nepepaboTku oTxogos OK PYCAJI, Thic. T

45
40

38

25
20

15

O6pa3oBaHO PasmelyeHo Mepepa6oTaHo

B uvactu I'IOTpeﬁI'IeHVIﬂ BOAbl MpoLuUecc 3NeKTponn3a afloOMUHUA MPakKTUYecKn 6e3Bo,qu. OCHOBHbIMU
NCTOYHUKaMU 06pa3OBava C6pOCOB npn nponssoaciese allOMUHUA ABAAKTCA YCTaHOBKU «MOKpOﬁ»
raoo04vYnCTKN a TakXXe NpoM/nBHEBbIE BO/bI.

2.3 Coipbe n aHeprus
foBops 0 HAT, Mbl He MOXeM He KOCHYTbCSi BOMPOCOB pecypcocbepexeHus u aHepros@eKTuBHOCTHL.
Ha pucyHke 8 npusefieHbl pacxofHble KO3((PULMEHTbI W BbIXOA MO TOKY MpY NPOU3BOACTBE altOMUHUA
OK PYCAT 1 PacxopgHble Ko3ahdumumeHTbl 3a nepuog 2010-2014 r. MMerT YCTOWYMBYHO TEHAEHLMIO K CHIUKE-
HUIO, BbIXOZ, MO TOKY - YCTOWUMBLIA POCT. TEXHNKO-3KOHOMUYECKME MoKasaTenu, npuHaTtble Ha 2015 r., cywec-
TBEHHO He Y/y4yllalTca MO CPaBHEHUIO C AOCTUTHYTbIM ypoBHeM 2014 r., 3a UCK/IHOYEHUEM PACXOLHOrO
KoahhnumeHTa 3NeKTpoaHeprum TexHonornyeckon - 0,3% K JOCTUTHYTOMY YPOBHIO.

[anbHeliwee yny4dweHne nokasatenein TpebyeT HOBbIX CTpaTernyecknx pelleHuii B 061acTn TEXHO-
Nnornn 1 opraHusaumy NpousBofCcTBa.

7U.N. Pe6puK- npeseHTauus Ha 2-oii MeXXBeAOMCTBEHHbIN COBeT, I. Bparck
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PucyHok 8 - pacxogHbie koapduunentor OK PYCAN

MrHo3em ONEeKTPo3Heprms
15540 15493 15457
1936,2
D » - 15326
*4N1933,9 19331
NNAN«ceN15170
----------- L 1931,3
1933,5 e m
2010r. 2011r. 2012r. 2013r. 2014r. 2010r. 2011r. 2012r. 2013r. 2014r.
akT dakT
8 mec. 8 mec.
AHOAHas macca Bbixon NoTOKY
528N 526,4 90 20 90,26
90,07 ' !
* ‘e r— 522,2 39,85 P P .
----- J>18>7  517p 89.61
2010r. 2011r. 2012r. 2013r. 2014r. 2010r. 2011r. 2012r. 2013r. 2014r.
hakTt dakT
8 mec. 8 mec.

2.43koHOMMYUECKMI acnekT

No6oii 6M3HecC JOMKEH NPUHOCUTL NPUGHLINL U alOMUHUEBBIA - He UCKAOYEHWE. YUnTbiBas HEMPOCTYHO
(hMHAHCOBYIO cUTyauMio B OTpacin OCOBEHHO BaXKHO HaWTU TOHKUI 6anaHC MexXay WHBecTULUAMUK
B MOJepHM3aLuio NPOU3BOACTB, peHTabenbHOCTblO 6GU3HEeca, 3KOMOTMYecKOW W coumanbHOW OTBeT-
CTBEHHOCTbIO KOMMNaHUW.

Ba)KHO HaliTy TOUYHbI 6anaHC MeXay TEXHONOTMYECKUMMW, IKOMOTUYECKMMU W couumanbHbiMU (ak-
Topamy BHegpeHus HAT. Mpu 3aBblleHUN TpebGOBaHW K TEXHONOTMU WHBECTULMU Ha ee BHejpeHue
HauyMHaloT yBe/NMNYMBaTLCA HENponopunmoHanbHO 3KONOrmyeckoMy apgekTy OT ee BHefpeHuMA. Takas
TEXHONOTMA He OyAeT ABNATbCA LOCTYNHOW. Mpu 3aHUXEHUN TpebOoBaHWI K TEXHONOTMW WMHBECTUL MK
MOFYT 6blTb HE3HAUYMTENbHbI, HO W 3KONOTMYECKUA 3hPEeKT TakKe MOXeT ObiTb HefocTaToOYHbIM. Takas
TEXHONOTMA He ByfeT ABNATbCA Hamnydlwei. Kpome TOro, MogepHu3aLma Ao/mHKHa NPOBOAMTLCA B pamKax
CyLLeCTBYHOLNX NPOU3BOACTB C y4eTOM CYLLECTBYHOLLMX BO3MOXHOCTel. W 6e3ycnoBHO Henb3s 3abbiBaTh
0 couuanbHOM (akTope, KOTOpbIA OCOBGEHHO OLWyTUM ANs  MeTannypruyeckoi MNpPOMbILIEHHOCTH,
xapakTepusytoLlieincs 60nbWLNM KONMYEeCTBOM rpagoobpasyowmnx npesnpusatuii.

4yto 3710 3Hauut gna OK PYCAN?

OcCHOBHble MPOU3BOACTBEHHbIe MowHOcTM OK PYCAJ1 pab6oTaloT no TexHosnorun Cogepbepra,
Xapaktepusytoleicsa 6 nblunmu BelbpocaMu. B HacToslee BpeMsi akonormveckneobsasarensctsaOK PYCA/
no JOCTMXKEHUO HopMaTMBOB A0 2020 r. oueHmBaroTca okono 1 mnpg. $ B cnyyae npusHaHUsa B KayecTBe
Haunyylein [OCTYNHON TONbKO TEXHOMOTMU C OBOXIKEHHbIM aHOAOM KOMMaHWsA Mo npejBapuTeNbHbIM
oLeHKaM 6yaeT HecTu 3Konornyeckne obsA3arenbCTBa NO MOAEPHM3ALUN MPOU3BOACTBEHHbBIX MOLLHOCTEN
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Mpoussoactso antomunua BPoccun

CTOYKWN 3peHMA HANNYHWUNX AOCTYMNMHbIX TEXHONOTrNA

Ha cymmy 8,96 mnpg. pgonnapos CLUA (Tonbko Ans npousBofcTBa antoMuHusa). Lndgpa conoctaBuma
¢ unctbiM gonrom OK PYCAJT, koTopsblii Ha 2013 rog coctaBnsan 10,1 mnpa. fonnapos CLUA. Takue nHBeCcTULMHA
4N KOMMaHWM ABNAIOTCA HefoCTynHbIMU. Mogpo6Has mHhopmaumns o6 OueHKe yAeNbHbIX WHBECTULUIA
Ha pasnnyHble BUAbI MOAEPHM3ALMN OCHOBHbIX (POHAOB MpuBefeHbl B Tabnuue 3.

Ta6nuuya 3
KoHBepcusa TexHonorun Cogepbepra Ha:
TexHonoruo TexHONOrn ¢ 060XOKEHHLIMN
3koCopepbepr C 000XOKEHHBIMKN aHofamMwn u aHofAHoe
aHofamu npon3BofACTBO
CAPEX, $/7A1 125 2000-3000 3000-4000

OueBUHO, YTO Nepexos KoMnaHuWM K TexHonorum 3dkoCopepGepra noTpebyeT cyliecTBEHHO 6onee
HU3KWX WHBECTULMIA B MOAEPHU3ALMI0 OCHOBHbLIX (POHAOB M 06oiigeTcs KomnaHum noutn B 30 pas
JelleBne, YeM BHEAPEHUe TEXHONOMUN C 06OXOKEHHBIM aHOO0M.

Mpu 3TOM BaKHO MOHUMATb, UTO TexHonorus JkoCogepGepra He oGecneuymBaeT MOMHOMO COOTBETCTBUS
nokasateneit HeraTMBHOToO Bo3zelicTBre Ha OC nokasaTtessiM TeXHO0MM aHoaa. Ho Npu onpeaeneHnm TeXHoNoruii
B KauecTBe H/AT Tak)Ke Heo6XOAMMO YUUTLIBATL CYLLECTBYIOLLME COLMabHbIE Y AKOHOMUYecKUe hakKTopbl.

Han6onee pauuMoHanbHbIM BUAUTCA MyTb, MO KOTOPOMY Nowu B EBpocoto3e BKIOUMB B CNpaBOUYHMK
HAOT «LiBeTHas MeTannyprus» TeXHUKW, NO3BONsSOWMe NPU3HaTL HauydLleil 4oCTyNHOW Kak TEXHOMOrmto
Copepbepra Tak U TeXHONOTUIO C 060XXKEHHbIM aHOOM.

2.5 9konornyeckas mogepHusaums
B 2011 rogy OK PYCAJ1 yTBepAmnia 3KONOMMYeCcKyto nNoMtTuky. KomnaHus paccmarpuBaeT AeaTe/IbHOCTb Mo OXpaHe
OKpy>XatoLLeli cpefibl kKak HEOTbeMIEMYIO YacTb GM3Heca 1 Kak ee BKnaf B YCTONYMBOE pa3BuTMe 06LLecTBa.
Llenbto skonoruyeckoli nonutuku OK PYCAJ/1 aBnsieTcsi obecneyeHne nocnefoBaTeNbHOr0 yayylleHns 3Ko-
NOTMYeCcKMX nokasarteneli MPOU3BOACTBA C YHETOM MPaKTUYECKNX BO3MOXHOCTEN U COLManbHO-3KOHOMUYECKUX
thakTopoB. KntoueBoe CroBO - «NocnefoBaTelbHOe»: CHUXXEHUe HeratvBHOro BO3felicTBmsA Ha OC LOMKHO Npo-
NCXOAMTb MOCTEMNeHHO C MO3TanHoW MogepHu3aumein nnu 3akpbiTeM HeapHeKTUBHbLIX MPOWN3BOACTBEHHbIX
MOLLHOCTEA C yH4EeTOM 3KOHOMMWYECKUX, COLMANbHbIX, 3KONOTUYECKUX 1 TEXHONOTMYECKNX acnekToB. Ha pucyH-
ke 10 npvBefeHa CTPyKTypa BanoBblx BbiopocoB 0K PYCAJT n AHaMUKa NX COKpPALLEHUS.

PucyHok 1o - Banosbie Boi6pocsl OK PYCAJ/

2013r.  ~329,2 | 26,6 11,3 £ 357.1
2012 r. 356.6 | 41.5 1 37
2011 r. 352.7 | 42.3 - [! DHOpMaTVIB
2010 r. 350.1 I 43.9 iETI
2009 r. 370,2 | 31 EA
2008 r. 471,9 42,2 it}
300 350 400 450 500 550
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OCHOBHbIMW HamnpaBfeHUAMWU peanusalnmy 3KONOTMYECKON CTpaTermm KOMMNaHun SBNAKOTCA:

- BHefpeHMe nepefoBbIX TEXHONOTNA Ha BHOBb BBOAUMbIX MOLLHOCTSX;

- MOJepHM3auMs CylecTBylOWEro nNpoOW3BOACTBEHHOrO LUMKAa Ha [elCTBYHOWWUX Npesnpustusax
(3kocopepbepr, NnepeBof, Ha 0GOXOKEHHbI aHOA);

- 3ameHa ycTapeBLUero ra3oo4McTHoro o6opyaosaHus,

- co3flaHMe CUCTEM 3aMKHYTOro O60pPOTHOrO BOJOCHAOGXEHUS WM CTPOUTENIbCTBO COBPEMEHHbIX
OYMNCTHbIX COOPYXEHWIA;

- CTPOUTENLCTBO COBPEMEHHbLIXOOBLEKTOB CKNafAnpPoOBaHUA 1 NepepaboTKn OTXOL0B A1 obecrneyeHus
MX [O/ITOCPOYHOIO U HaeXXHOro XxpaHeHus;

- PpeKkynbTuBaUUA HapyLlleHHbIX 3eMefb.

Ewe B 2003 rogy Hayana nocnefoBate/ibHOe CHUXEHWEe HEeraTMBHOro BO3AEWCTBUS Ha OKPYXaloLlyto
cpeny. B nepmnog ¢ 2003 no 2010 roabl Ha KpacHosipckom antoMmuHueBom 3aBoge (KPA3) 6bi11 npoBejeH
1 atan 3KONOrM4yeckoi MOfepHU3aLMM NPOU3BOACTBA, Ha KOTOPOM BHeApPsSNWCb NMPOBEPEHHble TeXHU-
yeckme peweHus. O6Was cymma WHBECTUUMIA B NpOeKkT cocTaBuna 6onee 300 maH. $. KomnnekcHoe
BHeApeHue Mep, NpuMeHeHHbIX Ha KPA3e, nonyumno HaumeHoBaHue «3koCopepbepr». dKONOrnyeckuii
3 (heKT nNpoekra npuBefeH BTabnuue 4.

Ta6nuua 4 - 3KONOrMYecKnii adeKT NepBoro atana MogepHu3aLun KpacHoOSpPCKOro allo MMHUEBOTO 3aBoja

Mocne CHM>XeHne BbIGPOCOB MO OCHOBHbIM

peanusauunn BelwecTBaM Ha:
BeuwiectBo Ao MeponpuaTun

peanusaumu

| aTana - 1/rog %

66,9 Tbic. T/TOp,
dTOpUabI 2883,0 1 687,6 11954 41%
Cmonuctble 16950 13579 3371 20%
beH3(a)nupeH 23 19 0,3 15%
Yrnepof okcupg 75 428,0 55 3741 20 0539 27%
Mbib 54290 28480 25810 48%

S PeKTUBHLIMU HAMNPaBNEHUAMU 3KOMOTMYECKON MOAepHM3aLuM antoMUHUEBLIX MPOU3BOACTB SABMSA-
I0TCS Mepbl, MO3BONSAIOWME NOBbLICUTL 3M(PEKTUBHOCTL YKPLITUS 3/1EKTPONIN3EPOB C LieNbio UCKOYeHNs
(hOHapHbIX BbLIGPOCOB U MeEPbl MO MOBLILUEHUIO 3PHEKTUBHOCTU CUCTEM TFa3004YUCTKM. VIMEHHO Takue
Mepbl BKoUnN B cebsi IkoConepbepr-cyxas ra3oouncrka, PyTepoBKa KaToAHOro YCTPOIACTBa, ra3oc60pHbIit
KO/IOKO/ C CUCTEMOIA rasoyfaneHus, CUCTEMbl aBTOMATMUECKOW nojaun cbipbs (PUCYHOK 11), annapaTypHo-
TexHo/MOorM4Yeckas cxema Liexa aHOLHOW macchl Ansi npou3BoacTea KAM.
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MpounssopacTeo antoMmuHua B Poccun

CTOUKW 3PEHUS HAUNYYLWMX AOCTYMHbIX TEXHOTOTNI

2.6HoBble NponssoacTeal8
Mepexon K perynMpoBaHU0 Ha OCHOBE Hau-
NyYWKNX AOCTYMHbIX TEXHONOTMIA TakXe roBOpuUT
0 Heob6XoAMMOCTW BBEfEHMA HOBbIX MNPOU3-
BO/ACTB, OTBevawLwWmx npuHunnam HAT.
B cooTtBeTcTBME co CTpatervei B nmnaHax
OK PYCAJ1 cTpOUTENLCTBO ABYX a/lOMUHUEBDIX
3aBofoB BAMO (okoH4YaHue - 2013 roa) w Tai-
LIEeTCKOro antoMUHMEBOro 3aBoja W aHof-
Hol habpuku.
[Ona npoussojcTBa MEPBUYHOrO antoMu-
HMA Ha boryyaHckom ajloMWUHMEBOM 3aBOfje
6y,qu Mcnonb3oBaTbCsA Hambonee aKoONOrMyHas Pucynok n - CUCTEMbl aBTOMaTUYeCKON nofayu rnmHosema
¥ pacnpocTpaHeHHasi B MUPE TEXHOJOMUS - 3fiek-  Ha KpacHospckom anioMuHuesom 3asode
TPONN3 TrNHO3EMaA B pacniaBleHHOM Kpuo-
ninTe ¢ NpUMeEHeHMeM npeABapuTeslbHO 060X-
YXEHHbIX aHO/0B.
Bcero Ha boA3e GyaeT ycTaHOBNEHO 672 anek-
Tponusepa PA-300, U3roTOBJMIEHHbLIX MO CO6-
CTBEHHOW TexHonormm komnaHum PYCAJI, koTO-
pas No3BoO/fAeT MPoOu3BOAUTL Ha OLHOM 3JieK-
Tponusepe 2442 Kr antOMUHUA B CYTKU.
Take npefycMOTPeEHbl YeTblpe raso-
OYMCTKN, UCMONb30BaHME 3aMKHYTOW CUCTEMbI
OUYMUCTKN BOAbI, KOTOpas BMnepsble B Poccum uc-
nosib3yeTcs Ha atoMUHUEBOM MPOU3BOACTBE.
[aHHOe npou3BO/ACTBO MOJIHOCTLIO COOT-
BETCTBYET MOJIOXXEHUSIM 3KONOrMyeckoli crpa-
Terun OK PYCAJT a Takxxe noHatuo HAT. PUCYHOK 12 - cTpouTenscTBo BoA3

2.7 MepcnekTUBHbIEe TEXHONOTUNU

TenepbOCTaHOBMMCS Ha Hanbonee NEPCNeKTMBHONTEXHONOMMWN Pa3BUTUA aFOMVHNEBOW MPOMBbILLNEHHOCTN -Te X -
HOMOTNM UHEPTHOTO aHofAa. Ha HacToAWMIi MOMEHT TEXHONOTUS HAXOANTLCA B pa3paboTke W HasbiBaTb KOHKPeT-
Hble CPOKM Nepexoja K Heli cnefyeT 04eHb OCTOPOXXHO.

CyLuecTByIOWMIA TEXHONOTMYECKMIA MPOLLECC 3NEKTPONM3a WCMOMb3yeT pacxodyemble aHofpl, cocTosLiue
13 yrnepoga. TexHONOrMa Ha MHEPTHbIX aHoAax npejnosaraeT UCNOMb30BaHNE He pacxogyemMoro aHoga. Hayu-
HbiMK opraHusaumamy OK PYCA/T v ApyruMu KpPynHbIMW KOMMaHUAMU BefyTCA pa3pabOoTKu pas/INyHbIX TUMOB
MHepTHbIX aHOA0B Ha OCHOBE CM/aBOB, KepaMnKu1, KEPMETOB WM MaTepuUasios C PasINYHbLIMU NOKPbLITUAMMU.

B HacTosilee Bpemsi Mpu nosyyeHun 1 TOHHbI Al cropaet 0,5 TOHH yrnepoga v o6pasyetcsi 1,4 TOHH nap-
HUKOBbIX ra3os (C02. lMpu BHeApeHWU TEXHONOTMW Ha WHEPTHbIX aHofax Mpu nosyyeHnn 1 TOHHbI Al 6y-
fet sblgenarsca 0,9 TOHH Kucnopoga. MonHocTbio 6yAyT UCKNOYEHbI BbIGPOCH! AUOKCUA Cepbl, OKCUa yrneposa,
CMOJINCTBIX BeLLecTB. Bbibpockl hTopnaoB 6yayT CHUXEHbI Ha 58 %, nbiin Ha 40 %.

8http://boaz-zavod.ru/about/production-process/
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[aHHaa TexHONnorna no3BOAWUT MONYYUTb W 3KOHOMWUYECKUIA 3h(eKT OT BHeApPEHUA - CHUXeHue cebe-
CTOMMOCTV MPOAYKLUMM 3a CYeT WCKNIYeHUs pacxofa OOGOXOKEHHbIX aHOAOB/aHOAHOM Maccbl M 3a cyeT
YMEeHbLUEHUS pacxofa 3nekTpoaHeprum Ha 10 %.

Ha pucyHke 13 npuBefeHO MNO3TanHoe CHWKeHue BblbpocoB KPA3. [laHHaa gmarpamma OYeHb XOPOLUO
WNNIOCTPUPYET YMNOMAHYTOEe paHee HanpasfeHne 3KOMOTMYecKOl MOMAUTUKA - MOCTEMNEeHHOE CHUXeHue
HeraTvBHOrO BO3AEMCTBMA Ha OKpYXXatoLlyto cpedy. B nocnegHem cronbue nocne 2018 roga o603HaveHa UMEHHO
TEXHONOIMNSA C UHEPTHLIM aHOZOM.

PncyHOK 13 - nocneposaTenbHoe cHU>KeHWe BanoBblx Bol6pocos KpacHosipckoro antomMuHuesoro sasoga, TbiC. T/10[

300
261,1
250
200
150
674
92,0 Ao _ 55,3
100 pun-atan
2¢ 3tan
MogepHU3aumMm
50 By (o —
MNepcnekTuea
@) MoAepHU3auunmn
1980 2004 2009 2018 >2018
- - mrexHoNorna Ha
TexHONOrna Ha yrnepofHblX aHogax MHEPTHbIX
aHopgax
PE3HOME

Mepexof K rocyaapcTBEHHOMY peryimpoBaHui0 B 061acT NPUPOAONOb30BaHWA Ha OCHOBE MPUH-
UMNOB Hamnyylnx [OCTYMHbLIX TEXHOMOrMA MNO3BOMUT MPOMBIWNEHHOCTM MNepeiT K pasymHOMY
M aprymMeHTMpOBaHHOMY AMANOry ¢ perynsTopom. VIHCTPYMEHTOM Takoro guanora JofixHa craTb pa6oTta
B pamKax TexHuueckux pa6ouux rpynn no paspaboTke MHHOPMALUOHHO-TEXHUUYECKUX CMPaBOYHUKOB
HaWNYUYLWNXAOCTYNHbLIXTEXHONOTUIA. Ana aanbHeliweid paboTsl aNtoMUHWEBON NPOMbILINEHHOCTU B cnpa-
BOYHUKax HAT Heo6Xx0AMMO MpeaycMOTPeTb Hauaydllne AOCTYNHble TeXHONOTUWU Kak Ans NpPOU3BOACTB,
pa6oTatowmx no TexHonornn Copepbepra Tak U Ans NPOU3BOACTB, paboTatloLMX N0 TEXHONOTUN C 0GOX-
YKEHHbIM aHOZOM.

OueHb BaXXKHO, YTO6bI MOAXOJ K 3KONOTMYECKOMY PEeryiMpoBaHunio Ha OCHOBE HaWy4llmX SOCTYMHbINA
TEXHONOTUIA 6bl1 KOMMNNEKCHbIM,T.€. 3aMeHWUN CYLLecTBYIOLYI0 CUCTEMY HOPMUPOBAHUS Bblgayeli eAnHOro
[OKYMEHTa - KOMMIEKCHOro 3KOMIOrMYeCcKOro paspelleHus.
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MpumeHeHNe HAMNYUYW UX JOCTYMHbIX TEXHONOTN A

HA 30/10TOAOBbIBAO LWL WX MNPEAMPUATNA

[NPVUMEHEHVE HAWNYYLWINX AOCTYTIHbIX
TEXHONOI N HA 30/10TO4OBbIBAKOLLNX

NPEAMPUATUAX

A.B. ®OPTHITVH - AWPEKTOP MO 3KONOTrMKU 1 NPOMBE3ONACHOCTY 3A0 «noNtoC»
A.A. Nucapes - Hauanbuuk oTpena skonoruu u npomGesonacuoc™ SAO «[loNOC»

M.B. Bo6poxoTosa - WN.O. nauansuuka ropro-metannypruueckoro oraena OIYMN "BHAN CMT"

BBEZEHVEE
MecTopoxaeHua 30n10Ta, B 3aBUCMMOCTM OT (DOPMbI ero
HaxoXJeHusa B rOpHON nopoge, NoApa3fensoTca Ha KOPeHHble
(py4HbIE) U pOCCbINHbIE.
KopeHHble MECTOPOXAEHUS - NepBUYHbIE CKOMNAEHUA MU-
HepanbHOrO BellecTBa B Hejpax, He MNoABeprlivecs npeo-
6pa3oBaHMi0 1 paspyLleHnto 6113 3eMHON NOBEPXHOCTY.
PoccbinHble MecTOpOXAeHUA - MecTOpoXAeHus, obpa-
30BaBlUMECA B pe3ynbTaTe pas3pylleHus u BTOPUYHOrO nepe-
OTNOXeHUs 6onee JPeBHUX KOPEHHbIX MECTOPOXAEHMNA.
[lo6blya poCCbINHOTO 30/10Ta CONPOBOXAAETCA AKTUBHbIM
BO3JeiCcTBMEM Ha Hepapa, naHAwagpTbl U BOAHblE OOGBLEKTHI,
T.K. Npu TakoMm crnocobe A06bl4M MepemMblBatOTCA MUIANOHbI
TOHH MOPOAbl AN U3BMEYEHUs U3 Heé HEeCKONbKMX Kuaorpam-
MOB 30/10TOFO Mecka.
B npouecce fo6bl4M pygHOro 3010Ta, M3-3a ero BbICOKO
XMMUYECKON CTOMKOCTW, MOMMMO BCEro NpoYvero NpuxoMTca NCNONb30BaTbelle U pasanyHblexuMmuyeckme
peareHTbl, NpeAcTaBAAIOLIME ONACHOCTb A1 OKpYXalolen cpeabl.

O6bembl f06bIYM 30/10Ta B POoccum 1 B MMpe YBEIMUMBAIOTCA €XKErofHO, YTO NPUBOAWT K YBEIMYEHWIO Mac-
LWTaboB BO3AENCTBUA 3010TOLOObLIBAIOLLMX NPEAMNPUATUIA Ha OKpYXaloLLyto cpedy. Ans MUHMMU3ALMK 3TOr0 BO3-
[eNncTBMA Ha 30M10TOA06bLIBAIOLLMX NPeANPUATUAX NNaHUPYETCA BHeAPATb Haunydlme JOCTynHbleTexHonormum (HAT).

B HacTosiLieli cTaTbe paccMOTPeHbl BOMPOCHI MAaHMPYeMOro Mo3TanHoro nepexoja 3010T0A06bIBaO-
Wnx npeanpuatnini Poccun Ha npuHuunsl HAT. AKLEHTMPOBAHO BHMMaHWe Ha BO3MOXHbIX Npobnemax
B Mpouecce BbINOAHEHMA 3TON paboTbl Y NPeA/ioXKeHbl BO3MOXHble BapuaHTbl UX peLleHus.

1/ 00BbIYA 30/10TAB MVPE
Mo oLeHKaM yUeHbIX 3a BCHO UCTOPUIO YeNOBEUYECTBOM A06bITO A0 103 ThicAY TOHH 30/10Ta. 3TO Upe3BblyaiiHo
Masno, yunTbiBasi, HanpyMep To, YTO KOJMYECTBO 30/10Ta TO/bKO B BOAax MMpOBOro okeaHa oLeHMBaeTcs
yUYeHbIMU B 25-27 MAH.T. OfIHAKO A0 HACTOsLLEero BPeMeHy NpremaeMoii No 3KOHOMUYEeCcKUM Nnokasatensm
TEXHOMOTUU W3BMIEYEHUSI 30/10Ta U3 BOAbl OKEAHOB He CyLLecTBYyerT.

B HacTosilee Bpems B Mupe [0GblYeil 30/10Ta 3aHUMAKTCS ThiCAYM GOMbWKUX U MajblX 30/10TO-
A06bIBAOLMX KOMMAHWIA, a YACNO 3aHATLIX B 3TOl OTpaciu niofeli npesbilaeT NsTb MUAIMOHOB YeNloBEK.
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ExxerogHo BO BceM mMupe fo6biBaeTcA A0 3 ThiC. TOHH 30/10Ta, 60/bLIYIO YacTb KOTOPOro, Ao6bIBalOT 5 Kpyn-
HelLWnX 30/10TOA06bIBAIOLWMX KOMNAHUA Mupa:

Barrick Gold Corporation - KaHajckas ropHofo6bIBaloLLas KOMMNaHWs, MMPOBOI nuaep B 061acTy fo6bIUM
3on0T1a. LWtab-kBapTmpa Haxoantcs B TOPOHTO, NpoBuHLUMA OHTapuo, KaHaga. KomnaHua ocHoBaHa B 1983 rogy.

KomnaHus BefE€T fo6bIYY 30/10Ta U reonoropassefoyHble pabotel B CLUA, KaHage, ABcTpanuu, Mepy,
Yunu, ApreHtrnHe, TaH3aHuu, Poccuu, KOxHoi Adpuke, Konym6uu, Manya-HoBoii MBUHee v JOMUHMKaHC-
Koih Pecny6nuke. Barrick Gold npuHagnexut 26 pygHMKOB, Ha KOTOpPbIX KpOMe 30/0Ta fo6biBaloTCA
cepebpo 1 Meab. KomnaHus Takxe paboTaeT B HanpaBneHWW MeTannoB NAaTUMHOBOWN rPynmnbl U HUKENS.

Newmont Mining Corporation - ABnseTca ofgHUM W3 KPyNHenwunx npoussogurteneii 3010Ta B Mmpe.
KomnaHus ocHoBaHa B 1916 rogy. LTa6-kBapTupa pacnonoxeHa B [leHBepe, wtat Konopago, CLUA.

Newmont Mining BefeT gesatenbHocTb B CLIA, WNHpoHe3uu, ABcTpanuu, Hooit 3enaHguu, laHe,
Mepy, KaHage, bonuBuu, YsbekucrtaHe, Mekcuke. MNoutn 50% meTtanna nNpousBOAUTCSA NPeLNPUATUAMMU,
pacnonoXxeHHbiMu B CeBepHOW U HOXHOW AMepuKe.

AngloGold Ashanti Limited - HHo-adpukaHckas 3onotofobbiBarowas KomnaHua. bbina ob6pa-
30BaHa B 2004 rogy nytém cnmaHusa AngloGold n Ashanti Goldfields Corporation. Lta6-kBapTnpa KOMm-
naHun Haxogutcs B VMloxaHec6ypre, FOAP.

KomnaHns paspabartbiBaeT okono 20 mecTopoxpgeHuii B 10 cTpaHax Ha 4-X KOHTUHeHTax, cpeau
KOTOpbIX ApreHTuHa, bpasununa, Asctpanusa, CLWA, TaHa, TaH3aHuda, KOAP. KomnaHus saBnfeTca 4neHoMm
MexgayHapogHoro Coseta no fropHomy fleny n Metannam.

Goldcorp Inc. - ABnseTca OAHUM U3 KPYMNHeWLWnx MMPOBbLIX NponsBoguTenein 3onota. WTa6-kBapTupa
KOMMaHuW pacnonaraeTcs B BaHkyBepe, BputaHckas Konymbus, KaHaga.

KomnaHuna 3aHumaeTcs pas3Beakoi, pa3paboTkoii u akcnnyaTauuneid MecTOpPOXAEHWA AparoueHHbIX
MeTannos B CeBepHOIA, LleHTpanbHol u HOxHo Amepuke: CLUA, KaHage, Mekcuke, F'Batemane v ApreHTuHe,
aTakxke B ABCTpanuum.

Kinross Gold Corporation - KaHajckas 30n0Togo6biBaloliasd KoMnaHusl, OCHOBaHHas B 1993 ropay.
Lta6-kBapTnpa pacnonoxeHa B TOPOHTO, NpoBMHUMA OHTapuo, KaHaja.

KomnaHus Beget geatenbHocTb B CLUA, KaHage, Bbpasunuu, Poccuu, Yunm n kBagope. Kinross
Gold yyacTByeT B pa3Beake M NprobpeTeHUn 30/10TOHOCHbLIX MECTOPOXAeHWiA, B f06blbe 1 NepepaboTke
30N10TOCOAEpXKalNX PyA, a TakxkKe 3aHMmaeTca yTuamsaumeli oTpaboTaHHbIX TOPHbIX NOPOA,.

Ta6nuua 1 Peiitunr KpPYNHENW X KoMnauuit-nponssoguteneii 3onota B mupe 3a 9 mecsues 2014 r. (TOP 5)

3010TO, TOHH
Ne KomnaHun

2013 9M2014 9M2013 +%
1. Barrick Gold, KaHaga 224 146,8 169,6 -15
2. Newmont, CLLA 159 1115 112,5 -1
3. AngloGold Ashanti, IOAP 128 102,0 89,4 +14
4, Kinross Gold, KaHaga 78 63,4 61,7 +3
5. Goldcorp, KaHaga 82 61,6 59,0 +4
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MpymeHeHNe HAMNYUYW UX AOCTYMHbIX TEXHONOTN A

HA 30/10TOAOBbIBAO LWL X MNPEAMPUATNA

2/ 00BbIHA 30/10TA B POCCA

B Poccun [0 MeTpoBCKMX BpemMeH 30/10TO He fAo6biBanocb. OHO BBO3UIOCL M3-3a rpaHuUbl B 06MeH
Ha ToBapbl W B3MMasoCb B BMAE BBO3HbIX NOWNH. NepBoe OTKpbITUE 3anacoB 30/0Ta 6bl10 cAenaHo
B 1732 rogy B ApxaHrenbCkoi ryb6epHuun, rae B6An3n ofHOI AepeBHU Gbina o6Hapy)XeHa 30/10Tas Xuna.

Hauvanom 30notogo6bbium B Poccum cuumtaoT 21 mas (1 wuwoHa) 1745 r., korga Epodeii Mapkos,
HaleAWwniA 30N10TO Ha Ypane, 06bSBUA O CBOEM OTKPbITUM B KaHuenspwuu MaBHOrO npaBneHus 3aBOJOB
B EkaTepunHbypre. MepBble yCTAaHOBKM MO LMaHUPOBaHUIO 30/10Ta 3aperncTpupoBaHbl Ha Ypane B 1898 r.

AKTMBHas go6blya 1 nepepaboTka poccbineit Ypana, Antas, Cnbupu, 3abalikanbst HaunHaeTcs ¢ XIX Beka.

Hanbonbliee Konuyectso 30n0Ta [J06biBaeTcs B YyKOTCKOM aBTOHOMHOM OKpyre, KpacHosipckom
Kpae v AMypckoli o6nactu cnegyrolmnmMm KOMNaHUAMK:

KomnaHusi Polyus Gold Int - oAHa M3 KPyNHEMWnX MexAyHapoaHblX 3010TO406bIBAOLWNX KOMMa-
HWIA, camasa KpynHasi B Poccmm 13 uncna KomnaHuii no fobsiye 3ono0ta. KomnaHus ocHoBaHa B 2006 ropgy
nyTeM BblfeNeHns 30/10T0A06bIBaOWNX aKTMBOB koMnaHun TMK «HOpUAbCKUiA HUKenb».

KomnaHusa BepeT pa3sefky v A06blvy [AparoueHHOro metanna Ha PYAHbIX U POCCHIMHbIX MECTOPOX-
neHusix B KpacHosipckoMm Kpae, VpkyTckoli, MaragaHckoil u AMypckoi o6nacTtsx, pecnybnvke Caxa (AkyTuns).

KomnaHus Polymetal Int, Begyuwas gobbiuy B MaragaHckoii 061., KpacHosspckom Kpae 1 KasaxcTtaHe.
KomnaHuna BepgeT BeCb KOMMAEKC paboT OT reosioropasBefku, O CTPOUTENLCTBA BCEro KOMMJEKca COO-
py>XeHWiA 1 4O NOoNyyYeHWsa LparoLeHHOro mMetanna.

3A0 UykoTckas [TK - paspabGartbiBaeT MecTopoxaeHusi «Kynon» u «[BoliHoe». MecTopoxaeHue
«Kynon» pacnonoxeHo Ha CeBepo-BocToke Poccuu, B AHagblpckoMm palioHe YyKoTckoro ABTOHOMHOIO
okpyra, B 400 kv ceBepo-3anagHee ropoga AHafblpb. MecTopoxieHue «[BOHOE» pPacnonoXeHo
Ha TeppuTopuu YayHckoro paioHa YyKOTCKOrOo aBTOHOMHOFO OKpyra, B CeBepHbiXx oTporax CeBepo-
AHOickoro xpebTa, B BepxoBbaAX pek [BoliHasa u MpaBblii ApakBaaM - npuMepHo B 100 kunometpax
K CeBepy OT MeCTopoXAeHnsa «Kynosn».

Fpynna KomnaHuit «MeTponaBnoBCcK», NPeANPUSATUA KOTOPON HaxoaAaTca B EBpelickoli aBTOHOMHOW
o6nactun, AMano-HeHeLKkOM aBTOHOMHOM OKpyre, AMypckoi o6nactu.

Nordgold N.V. (Nordgold) - mMexayHapofHas KOMnaHusa ¢ aktuBamu B Ajgpurke, KazaxctaHe u Poc-
cuiickon depepaumu.

Ta6nuua 2. PeiiTunr KpPYyNHENWw X KoMnaHuit-nponssoguteneii 3onota B Poccun 3a 9 mecsiues 2014 r. (TOP 5)

30/10TO, TOHH

Ne KomnaHun

2013 9 mec. 2013 9 mec. 2014 +, % 2014 nporHo3
1. Polyus Gold Int. 513 36,85 38,43 +4 52-53
2. Polymetal Int. 21,7 15,95 17,95 + 12 22

Yykotckaa K, 3A0
3. . 149 9,41 16,06 +71 19
(BxoauT B Kinross Gold)

4. Petropavlovsk pic. 23,2 15,52 14,17 -9 18

5. Nordgold N.V. 99 7,07 7,68 +9 10,6
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3/ ONMUCAHWE TEXHONIOTUIA [OBbIYM 3010TA

2.1 KPATKOE ONUCAHUE TEXHOJIOTUU AOEBLIYU POCCLIMHOIO 30J10TA

PoccHINAMM Ha3bIBAKTCA CKOMAGHUS PBIXIOMO WAW CLEMEHTUPOBAHHOTO OGNOMOYHOrO MaTepuana,
COAepXallero B BUAE 3epeH, UX OBJOMKOB MM arperatoB LeHHsle MUHepansl. Pocceinu obpasylotcs
B pe3y/bTare pa3pylleHMs KOPEHHbIX WCTOYHUKOB — IHOOMEHHbLIX MeCTOPOMAEHU, pyaonpoOsABAEHU,
MUHEpanu30BaHHbLIX MOPOA, a TaKXKe NyTeM NepeMbiBa NMPOMEXYTOUHbLIX KONNEKTOPOB — OCafOYHbLIX
NOPOL, C NOBLIWEHHBIMU KOHLEHTPALUAMMU LIEHHLIX MUHEPaNnoB. POCChINHOE MecTOPOXAeHUE MOXeT ObITh
NpeACcTaBNeHO OfHON POCCHIMBIO MW TPYMNOi NPOCTPAHCTBEHHO COMUMKEHHBIX pocchinedi (3anexeit).

Pocchinu 3010Ta NO PacnpocTpaHEHHOCTY, pa3BefaHHOCTU U OTpaboTKe 3aHUMalOT Beflyliee MecTo
CPeAn POCCHIMHLIX MECTOPOXAEHUA NOAE3HbIX UCKoNaeMbiX. OCHOBHLIMU NONE3HLIMU KOMMOHEHTaMu
B pocchingx OnaropofHbIX MeTafNoB SBAAITCA CaMOPOLHOE 30/10TO «LWAMXOBOE 30/10TO», MHOTAA
B CPOCTKax C ApyruMU MUHepanamu. B HEKOTOPLIX POCCHINAX 3010Ta B MPOMbILWAEHHBIX KOUYECTBAX
NPUCYTCTBYIOT LWANXOBAA NAaTUHa.

CpefHWe pa3Mepsbl 3epeH CaMOPOAHOTO 30/10Ta B POCCHINAX OOLIYHO MPEBLIWAIOT CPELHUA pasMep
WX BbIL&NEHUSA B MUTAKOLWMUX KOPEHHBIX UCTOYHUKAX, YTO CBA3AHO C NPeUMYLLECTBEHHLIM BHIHOCOM MeKUX
W TOHKWUX ppaKLUKUiA 32 Npefentl NPOMLIWAEHHOTO KOHTypa pocchineil. BmecTe ¢ TeM B onpefeneHHbIX
YCNOBUAX — B NPOAYKTAX NepeMelleHUA KOp XMMUYECKOTO BLIBETPUBAHMSA, B IIMHUCTLIX HECOPTUPOBAHHbIX
TOMWAX BO BNAaAMHAX — BO3MOXHbI 3HAYUTENIbHLIE KOHLUEHTPaLMKU TOHKOTO U MEJIKOro 30/10Ta pasMepom
MeHee 0,1 MM.

CopepaHue 3010Ta B POCCHIMHLIX MeCTOPOXAEHUAX KONebneTcs OT [ecATKOB MWUINUTPaMMOB
L0 eLUHUL, U PeAKO 1O fecATKOB rpaMMoB Ha 1 M3 neckoB. [TpoTAXEHHOCTb POCCHINEN — OT COTEH MeTPOB
[0 [LeCATKOB KUNOMETPOB, WMPUHA — OT NEepBbIX LECATKOB A0 COTE@H MeTPOB MPU MOLWHOCTW Nnacta
OT BEeCATKOB CaHTUMETPOB [0 HECKOMbKUX METPOB (PeAKO AeCATKOB METPOB).

AnnioBHanbHeIe POCCHINU 3010Ta — Haubonee pacnpocTPaHeHHbI MPOMBILAEHHBIA TUN POCCHIMHBIX
MecTopoXaeHUi. [Nf HUX XapaKTepHO Halnyue YETKO BbIPaXKEHHOrO NPOAYKTUBHOMO NaacTta, Npuypo-
YEHHOrO Yalle BCero K HU3aM pa3pesa peyHblX OTNOKEHUA U TpelrHaM naoTUKa. MnacT MoxeT 3anerats
W B TONLUE PBIXIbIX OTNOXKEHWIA (BUCAYMIA naacT).

B 3aBUCMMOCTH OT re0NOTMYE CKUX U TOPHOTEXHUYE CKUX YCNOB U 3a/1eraHnA poCCHINU OTpabaTsiBaoTCs
MEeTOZOM CNNOLWHON WAW pa3zfenbHoi BbieMkU. CNNOWHAA BbieMKa NPUMeEHARTCH, Kak NpaBWUNo, npu
APAXHOM U TUAPaBANYeCKOM cnocobax pa3paboTKy, pasfenbHas — NpU OTKPLITOM M NOA3eMHOM crnocobax.
BriGop uenecoobpasHoro cnocoba paspaboTku OnpefenseTcs TeXHUKO-3KOHOMUYECKUM pacyeToM.

OTKPBITHIA cNOcob paspaboTKU POCCHINMHLIX MECTOPOMACHUH NOAPa3AeNAeTC Ha APaXHbIA, ruLpas-
nuyveckuii (rnapoMexaHu3NpPOBaHHBIN), IKCKABATOPHbI, ByNbR03epHO-CKPENepHbId, KOMGUHUPOBAHHBI.

HpaxHblit cnocob npuMeHsieTcs B GONLIWUHCTBE cyyaeB ANs pa3paboTkU 0OBOAHEHHbLIX poccHIneil
C TabIMWU AW NpeLBapUTENbHO OTTAfHHEIMU NopoAamu. Mo pody AparupyroLero annaparta BblAensaoTcs
YepnakoBble Apars (MHOroYepnakoBkle CO CM/OWHOM MAW NPepLIBUCTON YepNaKoBOM LEeNbio) U rnapo-
W MHeBMOBCAChBalOWMEe (3€MJIECOCHBIE C PHIXUTENAMU UAU 63 HUX, 3IKEKTOpHbe, 3PAUDTOBLIE,
C NOTPYXKEHHbIMU FPYHTOBLIMU HacoCaMu).

fMapaBauyeckuit cnocob NpuMeHseTcs fNA pa3paboTkM poccoineil NpeuMMylecTBeHHO necyaHo-
rpaBUitHOMO cocTaBa WHPUHOI He MeHee 20—40 M. fuapaBAMyYeckUil cnocod pasMblBa NOPOJ C MOMOLLbIO
TMAPOMOHUTOPa Haubonee npurofeH A paspaboTKM TadbiX TeppacoBbiX, CKIOHOBbLIX, JIOXKOBLIX
pocceineil ¢ OrpaHUYeHHLIM MPUTOKOM MOBEPXHOCTHBIX W MOA3EMHBIX BOL, a TaKXKe Ha OTL&bHbIX
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MPUMEHEHWE HAMTYHLIMX AOCTYMHBIX TEXHOJIOT Wi
HA 30710TOJJOBbIBAIOLLMUX MPEANPUATUSA

NAOLWAAAX BONMUHHBIX U PYCAOBLIX POCCHINEN ¢ HeBONbLWON UNK cpeHell 0O6BOAHEHHOCTbI0. MpU BoNblON
NAOTHOCTH NOPOf, TPebyolei 3HAUNTENEHOTO YBENUYEHUS YOENbHBIX PACXOLOB BOLLI U INEKTPOIHEPTUH,
NPOU3BOAUTCS NpefBapUTeNbHOe poixieHne Nopof. Mofaya nynsnsl Ha NpoMnpubop npu paspaboTke
PYCNOBLIX M OOAUHHLIX POCCHINEN OCYLECTBAASTCA [UAPO3MEBAaTOPaMKU NpU OTHOWEHUWU BbICOTHI
nopbema K Hanopy oT 1/4 go 1/10 (B cpefHeM 1/6) u 3eMNeCOCHbIMU YCTAHOBKAMMU NpY BbICOTE NOgbEMA
0T 18 fo 30 M (Npu OQHOCTYNEHYATOM NOABEME).

IKCKaBATOPHLIN CNOCOD C UCNONL30BAHNEM POTOPHbLIX IKCKABATOPOB B KOMMIEKCE C NeperpyaTensimu
W NEHTOYHBIMU TPAHCMOPTEPAMU NPUMEHAETCA AN Pa3paboTKU TalbiX POCCHINEN, 3aneraloWwmux Ha rmy-
OuHax oT 3 go 40-50 M. 3TOT cnocob ueNecoobpasHo UCNONL3OBaTL NPU OTPabOTKe Ge3BOAHLIX MU
MafIOBOAHbIX KPYMHBIX POCCHINENH NPU OTCYTCTBUM UK HeBONbILOM COAEePKaHNN BaNyHOB, NPeBbI LWAKLLUX
B nonepeyHuke 1/3 WHUPUHEI KOBLUIA, MATKOM W CUNBLHO pa3pylleHHOM NAOTUKE POCCHINH.

Mpu paspaboTke MeNKUX pocchineil UK HEBO3ZMOXKHOCTH MOABEAEHMUS BOAL K OTAENbHLIM YyacTKaMm
KPYMHOW pOCCHINU UCMNONBL3YIOTCA IKCKABATOPbl € MeXaHWYeCKOW NoNaToi ¢ TPaHCMOPTUPOBKOI NeCKoB
aBTOCAMOCBaJIaMy Ha CTALMOHAPHbLIE WK NONYCTALMOHAPHbLIE 060TaTUTENbHbIE YCTAHOBKMU.

Bynbno3epHo-ckpenepHelit cnocob Hanbonee LenecoobpasHO MOXKET NPUMEHATLCSA A8 pa3paboTKu
TeppacoBbIX, MaNOBOAHbLIX, (MPeUMYLYECTBEHHO MHOTONETHEMEpP3/bIX) [OMUHHBIX POCCHINell C OrpaHu-
YeHHbLIMU 3anacaMu nNpu mybuHe pocceinu go 9-12 M.

Cnocobbl OTKPLITOM pa3paboTKU PoccHNed ¢ UCNONb3OBAHUEM BbICOKONPOU3BOAUTENLHOTO 3eMle-
poitHoro obopyaoBaHus 06eCneynBaloT MaKCUMasbHYI0 NOJTHOTY BLIEMKW MECKOB, 3a/IeralolyMX B MHOTO-
JIETHEMEP3MbIX NOPOfAX, Ha MaNoOBBOLHEHHbIX POCCHINAX B TalbIX NOPOAAX U 0OBOJHEHHBIX POCCHINAX
B TaslblX MOPOJAX, HAa KOTOPBIX BO3MOXHO NpefBapUTeIbHOE OCylleHne oTpabaTeiBaeMoro NpoCTpaHCTBa.
PazpaboTka Mep3fibiX pocceiNeid NPOU3BOAMTCA C MX NpefBapUTeNbHON OTTAKOM B NETHUA nepuog,
(ecTecTBeHHas MNOCNOWHAsA, WIMOBas TUAPOOTTAKa) WAU PpbixJeHUEM OyibAO3epaMu-pLIXAUTENAMU
W, B OTOENLHBIX CNyyasx, GypoB3psiBHEIM cnocoboM. PazpaboTka pocchineil 3eMnepoiHoi TexHUKON
NPOU3BOANTCS NpK MybOUHe UX 3aNeraHna fo 50M.

Mop3eMHLIi cnocod pa3paboTku POCCHINHBIX MECTOPOXKAEHUI NTPUMEHSeTCA NpU MyOuHe 3aneraHus
NPoAYKTUBHOMO nnacra He MeHee 8 M B MHOTONIeTHEMEpP3NkLIX U He MeHee 20—-30 M B TalblX Nopopax.
MoAroTOBUTENbHbIE U Hape3Hbie BLIPabOTKM NPOXOAATCSA TOJLKO MO NAACTY NeCcKOB. BekpbiTUe pocchineit
OCYILECTBAACTCA HAKITOHHBIMU (B Mep3/biX NOPOAAX) UM BEPTUKANbHEIMU CTBONAMU (B TasiblX NOPOAaAx),
B OTAENbHBIX CYYaAX UCNOAb3YIOTCA WTONbHM.

2.2 KPATKOE ONMMCAHUE AOEbIMM 30J10TA U3 KOPEHHBIX MECTOPOXIEHUIA
B 3aBMCUMOCTH OT YCNOBUI 06pa3oBaHus pasinyaloT KOPEeHHbIE MeCTOPOXAEHUS 30/10TO-KBApPLEBbIX,
30/10TO-KBapLEBO-CYbPUAHBIX, CYNbDUAHBLIX PYA.

BcrepcTre cBOE XUMUUYECKOH MHEPTHOCTHU 30J10TO HAXO[MUTCA B PYAAX NOUYTU UCKIKOYUTENLHO B BUAE
CaMOPOAHOTO MeTasna (B BULE Mebuaiiluux YacTul,).

dakTopaMu, BAUAIOLMMU Ha BHIBGOP TOM MM MHOI TEXHONOTUYECKOH CXeMbl U3BJIeYeHNS 30/10Ta U3 30/10-
TOCOAepXalLei pyabl ABNAOTCA:
XapaKTep MUHEpaNoB, C KOTOPLIMU acCOLMUPOBAHO 30/10TO;
XapaKTep KPYMHOCTU W BKPANJEHHOCTU 30N10Ta;
BElEeCTBEHHLIN COCTaB PyAbl;
NPUCYTCTBUE B PYAE KOMNOHEHTOB, OCNIOKHSAKOLLMX TEXHONOTUI0 0OpabOTKY.
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B o6Lem cnyyae BTeXHONOrMYecknii npouecc o6bl4M 30/10Ta U3 KOPEHHbIX MECTOPOXAEHNA BXOAAT:

- 6ypoB3pbiBHble PaboThl;

- BCKpbIWHbIE paboTbl (NOrpyska v TPaHCMOPTUPOBKa B OTBaN MyCTOW NOPOAbI);

- [06bIYHbIE paboThl (NOrpy3ka MTPaAHCNOPTUPOBKA Ha 30/10TOM3BNEKaTEeNbHYIO (habpuKy uam cknag
30/10TOHOCHO pyAbl);

- pyaonoArotosuTenbHble onepauumn (ApobneHune, namenbyeHune),

- onepauumn oboraweHusa (rpaButaums, notauma nT.4.);

- MeTannypruyeckue onepauum (LnaHupoBaHue, 3NEKTPOIN3, OOXKUT, NnaBka UT.4.).

KoHeuHOW npopgykumeli 30n10TOU3BNEKaTeNbHbIX NPeANPUATAA ABNAETCA 30710TO  AuUraTypHoe
(no TY 117-2-7-75 30n07a He MeHee 10%), WAUXN UT.4.

[anbHeliwaa nepepaboTka 3TUX NPOAYKTOB OCYLLECTBAAETCA Ha cneuunannm3mpoBaHHbIX ahuHax-
HbIX 3aBOfax C NOAy4YeHWeM 30/10Ta BbICOKOW umcToThl (No FOCT 28058-89 - 30n0Ta oT 99,95% 0 99,99%
B 3aBUCUMOCTN OT MapkKw).

M3 mMeTannypruyecknx npoueccos Hambosbluee pasBuThe MOAYyYUIM rMapomMeTaniypruyeckme tex-
HOMOTUN Ha OCHOBE COPOLMOHHLIX U 3KCTPaKLMOHHbLIX MpoueccosB. Vcnonb3oBaHue 3TUX MPOLECCOB
N 0CO6EHHO copbuun u3 MNynbn OTKPbLIIO AOCTYN K BecbMa 6efHbIM WCTOYHMKAM Cbipbs M 0b6ecrneymno
Hanbonee ahPEKTUBHYIO KOMMIEKCHYIO rnepepaboTKy pyf U KOHLEHTPaTOB.

3onotocoepxatyme pyAbl BeCcbMa pasnyHbl MO0 XMMUYECKOMY U MUHepanorM4yeckoMmy coctasam,
BC/MefCTBME 4ero UX nepepaboTka OCYLLeCTB/IAETCA MO Pas/MYHbIM TEXHONOTMYECKUM CXeMaM, BK/O-
yaloLwum Tam, rae ato LesecoobpasHo, onepaunn rpaBUTaLMOHHOrO 1 hioTaLMoHHOro oborateHus.

Mpu pa3paboTke COPOLMOHHON TEXHOMOIMN W3BMleYeHWa 30/0Ta cnegyeT BblAeNsTb TPU OCHOBHbIX
TMNa TEXHOJIOTUYECKUX CXeM MnepepaboTKn 30/10TOCOepKalnx pya.

1 Cop6unoHHOe M3BMeYeHMe 30/10Ta, OCyLlecTBsSeMOe M3 BCeli Macchl pyAbl NpuU Hanuuum B Heil
MeNKOAMCNEPCHOTo 30/10Ta, HE N3B/IEKAEMOT0 rpaBy T aUMOHHbLIM 060raLLeHnemM.

[lecopbuns

AneKTPONM3 MnaBka Cnnas [lope

M3menbueHne Copbuus

1st-

XBOCTOXpaHuUnuiLe
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MpumeHeHne HAMNYUW NX AOCTYNHBLIX TEXHONOTNN’

HA 3010TOAOBbLIBAO WX MNPEANMPUATNA

2. Cop6UunOoHHOE U3BMieUYeHre 30/10T a, OCYLLeCTB/SEMOE M3 XBOCT OB FPaBUT alMOHHOTO o6oratyeHuns
pyAbl NP HANUYMU B Heli cBOGOAHOrO 30/10Ta.

Pyna M KoHLeHTpaLus
pasuTaLma LeHTpay
Ha CTonax lMnaska Cnnas [lope
rw **7=-—————-
., I3amenbyenve
“ Z $ = v
Cop6uus Neapiiuna Mnaska Cnnas [lope
N
XBOCTOXpaHUNLLE
3. Cop6LNOHHOE M3BeYeHMe 30/10Ta, OCylLecTBASEMOe U3 (PO TaKOHUEHTPaTOoB B cyyasx, Korga

XUMUYECKUI M MUHEPaNorMyeckunii cocTasbl pyA NO3BONSKOT NPOBOAMTL (P/I0TAaLMOHHOe o6oralieHue
C MoslyyeHMEM 0T BasibHbIX N0 30/10TY XBOCT OB (hoTauuu. Ecnu BellecTBEHHO-MUHepanoruyeckuii coc-
TaB pyA onpefensieT Heo6X0AMMOCTb (OTaUMOHHOro oboralieHns ¥ Npu 3TOM He obecneynBaeTcs
nonyyeHue OTBaNbHbIX XBOCTOB (hoTauunM, CopbLMOHHOE W3BJeYeHMe 30/0Ta OcyllecTBAseTCs
no pasfenbHol MMM COBMELLEHHON CxemMaM Kak U3 (0T akoHLeHTpaToB, Tak U XBOCTOB (hoTauuu.

3on0TOCoAepxKalne CynbuaHbIe KOHLUEHTpPaThl MOABEPraloT OKUCANTENbHOMY 06XUTYy UAU aBTo-
KNaBHOMY OKUCNEHWUIO.

MpasuTaupst  KOHLEHTpauws esa
Pyga P y Ha cToNax Cnnas flope
nm o -
—Y—
----- - [Jecopbums
13menbueHne AnekTponus
Copbuus Mnaska
Y c
BuoBbILLEeNaunBaHue nnas fiop
XBOCTOXpaHUNLLEe XBOCTOXpaHUNLLe
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3/OMVICAHVE BOLEVCTBYS 30/10TOOBbBAIOLLYX MPEATPUSTIAN
HA OKPY)KAIOLLIY}O CPELTY

3.1 O6wune ceegeHmnsn

TexHOnornyeckne npoueccbl A06bIYN PaCCLIMHOTO 30/10Ta M 30/10-
TocofepXalimx pyA M3 Heap W mocnegytolime npoueccsl n3sne-
YeHUs M3 HWX 3010Ta Ha 30/10TOM3BMEKaTeNbHbIX (abpukax
Hen36eXXHO OKa3blBalT BMAHNE Ha OKPY>XKaloLLylo cpeay.

370 cBA3aHO Kak C Heo6XOAUMOCTbIO W3BNEYEHUS W3 Heap
60nbLWNX 06BEMOB pyA W NYCTOV NOPOfAbl, TaK 1 C UCMONb30BaHNEM
B Mpoueccax U3BnevyeHUs 30n0Ta Ha abpukax pasiMyHbIX XUMU-

YEeCKMX peareHTOB MHOTME W©3 KOTOPbIX SABAAKTCH CUMNbHO-
[eicTBylOWMMN  SAOBUTLIMW  BellecTBaMuM  WAM  MpeacTaBnsAloT
OMacHOCTb A5 OKpy>XKatolleli cpefbl.

Kpome 3aTtoro, T.K. Ha thabpukax n3BnevyeHue 30f0Ta U3 pyq
N KOHLEHTPATOB MPOMCXOAUT C MOMOLLbIO PacTBOPEHHbIX B BOAe
XMMUYECKNX peareHToB (rmagpomeTannyprmyeckas TeXHONOrns) Hen3bexHo BAUSHME Ha BOAHbIe pecypchbl
npunerawLwmx TeppuToOprii N3-3a HEOH6XOAMMOCTU UCNONL30BaTh B TEXHONOTUM 60MbINE 06bEMbI BOAbI.

3onoTogo6biBaloLIME NPeANPUATUS OKa3blBalOT BO3AENCTBME Ha Pa3NYHble NPUPOAHbIE KOMMOHEHTHI
OoKpy>atolueli cpefbl:

- BO3[elicCTBME Ha pacTUTeNbHbIA U XWBOTHbLIA MUP BbipaxaeTcsd B 3aHATUM 6ONbWUX nnowagei
4Ns pasMelleHuss 06bEKTOB NpeAnpuATUiA, U Kak cnefcTBue, U3rHaHWe € 3TUX TePPUTOPUIA XXUBOTHBIX,
B BbipybKe AepeBbeB W KYCTAPHUKOB, U3MEHEHUWN W YXYALWEHUN TUAPONOTMYECKUX PEXUMOB BOLOEMOM
1 BOAOTOKOB, ONpejefnieHHoe BANSAHMNE Ha 06BEKTbI XXMBOTHOIO M PacTUTENbHOrO MUpa OKasblBaloT BbIGPO-
Cbl M COPOCHI 3arpsA3HAOLWNX BeLLecTs;

- BO3AelicTBME Ha aTMocepy NPOUCXOAUT B BUAE NOCTYN/JeHNA B aTMOCHEPHbIA BO3AyX pasnuyHbIX
BpeAHbIX (3arpasHsAOLWnx) Bewects (BblI6GpoCh);

- BO3felicTBME Ha 06bekTbl rmapocdepbl (MOBEPXHOCTHbIE W MOA3EMHblE BOAHbIE 0OBLEKTLI) MPOSB-
naetca B BuAe 3abopa (M3bATMA) 6ONbWIMX 06bLEMOB BOAblI ANA WCMNOMb30BaHMA B TEXHONOTMYECKOM
npouecce, B BMAe COHPOCOB CTOYHbIX BOA COAepXKalMX pas/nyHble 3arpAasHalolMe BeLlecTBa, a Takxe
B BUJE VU3MEHEHWA TMApPONOTrMYeCcKNX PEXMMOB NMOBEPXHOCTHLIX M NOA3EMHbIX BOAHbLIX 06bEKTOB (nepe-
HOC, cnpsiM/ieHne pycen pek U pyybes, pOpPMUpPOBaHNE AEMPECCUOHHbLIX BOPOHOK NT.4.);

- BO3felicTBME Ha Hejpa v TeppuUTOpMI0 NposABAsfeTcs B BUAe (POPMUPOBAHUA TEXHOTEHHbIX NaHfg-
wadtoB (oTBanbl, U T.4.), B BMAE WU3bATUA W3 Heap 6onblMX O0O6LEMOB 30/10TOCOAepXalWnux pya
M nycToii nopofbl (kapbepbl W T.4.), B BUAe CO34aHMA cheunanbHbiXx 06bEeKTOB A5 3aXOPOHEHMUsA OTXO-
[OB nNpou3BOACTBA W nNOTpe6GneHUs (MOAUTOHbI TBepPAblX ObITOBbIX W MPOMbILWAEHHbIX OTXOAO0B,
XBOCTOXpaHunuwa, nap.).

Mpu NpoOeKTMpPOBaHMM 3010TOAO0OLIBAIOLLMX NPEANPUATUA MaKCMManbHO y4YuTbiBalOTCA TpeboBaHUA
[eicTBylOLEro 3akoHofaTenbCTBa B 06/1acTU OXpaHbl OKpyXKatowielh cpefbl U NPOMbIWNEHHOW 6e30-
nacHocTu. [poeKTbl CTpPOUTENbCTBa TakKUX MNpesnpusaTuii, B 06sA3aTenbHOM MOPAAKe HanpasBastoTcs
Ha rocyfapCTBEHHYI 3KCMepPTU3y MPOEKTHOW AOKYMEeHTauuu, 1 Ha 3KONOTMYEeCKyto 3KCMepTU3y B HacTu
06BEKTOB pa3meLleHns OTXOA0B.
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MPUMEHEHWE HAWTYHLIMX AOCTYMHBIX TEXHOJIO Wi
HA 30710TOJJOBbIBAIOILUX MPEANPUATUSA

B npoeKTax CTPOUTENbCTBA 3000TOA0OLIBAIOWMX NPEANPUATHIA NpefyCcMaTPUBAKOTCS MEPONpPUATHS
no MUHUMU3aLKUM BO3LENCTBUA Ha OKPYXaIOLLYIO Cpepy:

— OUMCTKA OTXORSAIWMX rasoB OT MPOU3BOACTBEHHbLIX 0ObLEKTOB (BKMOYasn OObEKTHl 3HepreTMkM)
Ha ra300YMCTHOM U MEINEYNABANBAKOLLEM 0OOPYAOBAHNK;

— OYUCTKA CTOYHBIX BOJ, OT MPOU3BOACTBEHHBIX U ObLITOBLIX OOBLEKTOB HA JIOKA/IbHBIX OUUCTHBIX
COOPYKEHUAX;

- obe3BpexMBaHNe TEXHONIOMMYECKNX CTOKOB (XBOCTOBLIX MyfbN), COAEPKALYMX OCTATKM TOKCUYHBIX
peareHTOB, UCMONbL3YEMbIX B NPOLLECCe U3BIEYEHUSA 30/10Ta;

— co3faHue cneluuanbHelx XpaHUAKLY, (XBOCTOXPaHUAULY), AS 3aXOPOHEHWA OTXOHOB (XBOCTOBBIX
nynbn);

— co3flaHue LUKNOB 0BOPOTHOMO BOAOCHAOKEHNUA AN MUHUMU3ALMM UCMONBL3OBAHMA YNCTON BOMbI
B NPOM3BOACTBEHHOM NpoLecce;

— PeKYNETUBALLUA HapyLIEHHbLIX 3eMeNb A8 UX BOCCTAHOBIEHWS W NOCNefyoLero UCnoab630BaHus.

3.2 BO3AEACTBUE HA ATMOCDEPHbIA BO3AYX

XUMUYeCKMe peareHThl, KOTOPLIE UCMONB3YIOTCA B NpoLeccax U3BeYeHUA 30/10Ta, NPOAYKTHI UX pacnaga
WAKN MeNKORMCNEepPCHas NMblb NONAfaloT B rasoBylo (hasy W 3aTeM yaanfwTcs oT 0bopyAaoBaHUA npu
MOMOLLM BBITAXHON BEHTUAALMMU N MECTHBIX OTCOCOB.

OCHOBHBIMU BpefHbIMWU BeLleCTBAMW, KOTOpbI@ VNABNMBAKTCA B TaKMX annapaTax Ha 30010To-
U3BNeKaTeIbHbIX abpuKkax ABAAIOTCA: Nbllb HeOpraHUUecKasn,; MMAPOLUMAHUA, TMAPOXAOPUA, a3pPO30NH
KNCNOT, COeAMHEeHUA cepbl, a30Ta W yrnepofa, CepoBOAOPOJ, CEPOYIepoa U ap.

Ona ouncTku yaanseMoro Bo3dyxa OT 3arpA3HAKLWMX BeLecTB UCNOAL3YIOTCA annapaTbl MOKPOIA
(ckpy66epsl, NeHHbIe annapatsl U T.4.) U CyxXoit (LLMKNOHbI, GUALTPLI, ANEKTPOPUALTPLI U T. 1. ) FTA300YNCTKH.

[a3004MCTHLIE YCTAHOBKM ynaBnuBawT oT 50 [0 99 % 3arpA3HAKLWMX BeLleCcTB cofepmalyuxcs
B yAa/fieMOM BO3Jyxe B 3aBUCUMOCTU OT TEXHONOTUM OUUCTKM (MOKpas, Cyxasf) M OT arperaTHoro
COCTOSHUA 3arps3HALLero BellecTsa (TBepLoe AU razoobpasHoe).

KpoMe 3Toro, BLIGPOCH 3arpA3HAKWMX BellecTB NPOUCXOAAT U B Mpolecce 3KCMayatauuu Bcno-
MOraTeIbHbIX 0OLEKTOB, HEOBXOAUMbLIX LA (BYHKUMOHUPOBAHUA 0OLEKTOB 30/10TOAOOLIBAKOWErO Npea-
NPUATUS, HaNPUMep B KOTebHBIX UAun T3Ll, a TakKe Npu NpoBefieHNN B3PLIBHLIX PaboT Ha Kapbepax.

3.3 BO3AEWCTBME HA BOAHBIE OB BEKTbI
B npoueccax oboralweHus 3010TOCOAEPKALMX PyA HensbexHo obpasyloTcs pacTBOpPLl, B KOTOPLIX
COAEPMKATLCA BHICOKOTOKCUUYHbLIE KOMMOHEHTbI, NOfeXalMe HeliTpanusaumn neped copocoM B XBOCTO-
XpaHUAKLE M NOCNedylLWero NOBTOPHOMO UcNoNb30BaHuA. Ocobyl ONacHOCTb MPeAcTaBAAoT OCTa-
TOYHble COeAMHEHUS LMAHWAO0B, POAAHWULOB W MbilbAKA. NS HeliTpanusaluu 3TUX BpefHbIX BElecTB
Ha 30M10TOM3BJIEKATENbHbIX habpUKax NPUMEHSAIOTCA TEXHONOMUM 0Be3BPeXnBaHUS, KOTOPbIE NO3BOAAIOT
nepeBecTn 3TU COeAnUHeHUs B Be3BpefHble GOPMbI, HANMPUMEp B HEPACTBOPUMLIE COMU, UAU NO3BOASIOT
BOOUTLCS UX PasfoKeHUs [0 OTHOCUTeNbHO Ge3onacHeix ans 00C BelecTs.

[ns 0be3BpexnBaHNs XBOCTOBLIX NYLN COAEPKALYMX AAOBUTLIE BELWECTBA TPUMEHSIOTCS pasfiMyHLIe
XMMUYECKUE peareHThl: TMNOXNOPUT HATPUS, NePOKCU BOLOPOAA, CyNbdUAb! Kene3a, 030H, CEpPHUCTbIN
ras u faxe 6akTepuanbHoEe OKUCIeHue.
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Kaxpblii Takoit xumndyeckuit peareHT (unu cnocob obesBpexuBaHus) No3BoAsSeT JOOUTLCA pas-
JIMYHOI cTeneHn 0Be3BPEXXMBAHUA: OT HECKONBKUX JECATKOB MPOLEHTOB A0 NPaKTUYECKH, NONHOA HellTpa-
NN3aL MM 3aTPA3HAIOWMX U SLOBUTHIX BEWECTB B XBOCTOBLIX Ny/bNax.

BuiGop cnocoba o06e3BpexMBaHUA XBOCTOBbIX My/bM, MPOU3BOAMUTCA B Mpolecce pa3paboTku
TEXHONOTUYECKOTO perfaMeHTa U Npu fanbHelWeM NpOSKTUPOBAHUM 30/10TOROOLIBAIOWNX NPELNPUSTHI.
ONs CHUKEHUS MK UCKNIOYEHNS BANSHUSA 00e3BPEeXeHHbIX XBOCTOBLIX MY/bM Ha NOA3EMHbIE U NOBEPX-
HOCTHblE BOLLI OHW HANpaBAAKTCA B CNelManbHble HAKOMUTENM — XBOCTOXPaHWINLLA, BO3MOXHOE BAUS-
HUE KOTOPLIX OTCNIEXMBAETCA B NPOLecce NPOBeeHUSA IKONOTMYECKOTO MOHUTOPUHTA.

Kpome 3Toro, Bo3feiicTBME Ha BOAHbIe OOBEKTH MPOUCXOAUT NpU cOPOCE CTOYHLIX BOJ, (KOTOpbIe
NpefBapUTENbHO JOMKHE ObITE OUMLLEHbI) OT OLITOBLIX OOLEKTOB U BOJ, KapbepHOro BOJOOT/IMBA.

3.4 BO3AEACTBUE HA OKPY)KAIOLLYIO CPEAY OTXOA0B 30J10TOAOEbIBAIOLLEFO NPEANPUATUA
Ocoboe 3HayeH e B NpoLecce IKCNAyaTaLUM 30J10TOU3BNeKaTeNbHbIX habpMK MMeeT IKCNAyaTaLus Hako-
nuTeNleil NPOMBILIIEHHbIX OTXO[0B — XBOCTOXPaHUAMIL,.

XBOCTOXpaHUAMLA CAYKAT ANA BPEMEHHOTO HaKOMNEHUS U NOCTeAYIoWero 3axopoHeHus obe3Bpe-
MEHHBIX XBOCTOBLIX MY/bN 30M10TOU3BEKaTeNbHBIX habpuKk. Kak npaBuio, B cOCTaB XBOCTOXPaHWUIMLLA
BXOLMUT orpaxjatolas famba, BOLOOTBOLHbIE KaHANbI, HACOCHbLIE CTAHLUK, MYLNOBOALI U AP. OOBLEKTHI.

AN MUHUMKU3ALMN BO3LENCTBUA YKNALbIBAEMbIX XBOCTOBLIX MyJ1bM HA NOA3EMHEIE U NOBEPXHOCTHbIE
BOAHble 0OLEKTH MPU CTPOUTENLCTBE XBOCTOXPAHUAULLA fenaeTca rMapoU3ONALMUS N0Xa XBOCTOXpaHU-
JULLA W TeNa orpaxpaatolleit aamosl.

[ns UckNoYeHNs BOZMOXHBIX aBapUAHbLIX COPOCOB KULKOM ha3bl XBOCTOB U3 XBOCTOXPAHMUIMLL, CYK-
faMu aKcnyaTauumu NpefnpusTUid NPOBOAUTCA PeryaspHbll MOHUTOPUHT 33 YPOBHEM BOAbI B XBOCTO-
XpaHuaulle W 3a cobalogeHneM BofHOro BanaHca, KOTOphI NO3BONAET COBNIOAATL BCe HeobXoauUMble
KpUTEpMU 6e30NacHOCTU XBOCTOXPaHUAMLIA.

B uenom, cobnopeHune B npoLecce 3KCNAYaTaL UK BCEX MPefyCMOTPEHHBIX MPOEKTHLIMU PeLleHUs MU
TeXHOJOTMYeCKUX MapaMeTpoB B 3aflaHHLIX AMANa3oHax No3BOAAET MUHUMWU3UPOBATL BO3AedCTBUe
00BEKTOB 3010TO006IBAIOWMX NPEANPUSTUIA HA OKPYKAIOLLYIO CPeay.

4/ BHEAPEHWE MPUHLWNA HAUNYYLLWMX JOCTYNHBIX TEXHOJIOTW (HAT)
HA 30JI0TOJOBbIBAIOLLNX MPEANPUATNAX

4.1 NPOLECC BHEAPEHUA NPUHUMNOB HAT B POCCUIACKOH PEAEPALMK
MpUHLUN nepexofa NpOMbILAEHHbIX NPeANPUATUIA Poccum Ha HaunyYlune LOCTYNHLIE TEXHONOTNI No3a-
UMCTBOBaAH M3 OMbITa aHANOTUUYHO paboTel NPoBEfEHHON B cTpaHax EBponel.

B eBponeiickux ctpaHax peiicTteytor cnpaBodHuku EC no HAT ana pasnuyHbix oTpacnei NpoMbiLl-
NeHHOCTH, YYUTEIBalOLMEe BCe TEXHONOTWYecKWe Nnepefenbl M annapaTypHoe OCHalleHWe NMpOLEeccoB
C YYETOM 3KONOTUYECKUX BO3ENCTBUIA M 3IKOHOMUYECKIX 3aTpaT.

Esponeiickue cnpagoyHukun no HAT (aHm. BREFs, Best available techniques REFerence docu-
ment — cNpaBoYHbI [OKYMEHT O HaUAYYLWINX LOCTYNHLIX TEXHONOTUAX) NPEACTaBAAT COGOM LOKYMEHTHI,
cofepxallpe nowaroBoe onucaHue HAT ona kaxpol u3 oTpacneit NPOMbILUAEHHOCTH, NepeynuCcneHHbIX
B [MpunoxeHun I «Buasl npon3BoACTBEHHON AeATENBLHOCTU, ynoMUHaeMble B (TaTbe 1y AMpPeKTUB.
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MPUMEHEHWE HAWTYHLIMX AOCTYMHBIX TEXHOJIO Wi
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3TU CNPaBOYHMKM UCMOSbL3YIOTCA KOMNETEHTHLIMU OpraHaMu Npy Bhigade XO3ANCTBYIOWMM CyObeK-
TaM NpUPOROOXPaHHbLIX pa3pellieHunit Ha NpaBo X03AMCTBEHHON AeATENLHOCTI, @ TaKKe caMUMU X03siic-
TBYIOWNUMU cyGbeKTaMU Npu HOPMUPOBAHUM CBOEH IKONOTUYECKON NONUTUKY.

Esponeiickue cnpasoyHuku no HAT He uMeloT cTaTyca NpeAnucaHuil, B HUX He YCTaHABAWUBAKTCA
npefenbHble 3HaYeHus BbIOPOCOB/cOPOCOB, NUMUTOB 0OPa3oBaHUA OTXOLOB [JIS ONpPefeNeHHOro
NPOMBILLIEHHOTO CEKTOpa.

KoHuenuua HAT B cMblcne KOMNNEKCHOTO NPeaynpexaeHUs U KOHTPONA 3arpA3HeHU OKpyKatoLei
cpefbl B pe3ynsTaTe X035 CTBEHHOM JeATENBLHOCTH, NPeAYCMOTPEHHAN UPEKTUBAMMU, YUUTHIBAET BO3MOX-
Hble 3KOHOMMWYeCKMe 3aTpaThl U IKONOTUYECKUE BLITOAbL, NONyYaeMble B pe3yistate peanusauun HAT,
a Takxe HanpaBfieHa Ha KOMMIEKCHYIO 3aliuTy OKpy@alollel cpefibl C yYeTOM NpefoTBpalleH s HOBOIA
1 6oNee cepbe3HON IKONOTUYECKON YTPO3bl IKOCMCTEMAM, BOSHUKLWEH U3-33 NUKBULALMUMU APYTOH YrpO3sl.

HecmoTps Ha nocTosiHHOe pa3BUTUe TEXHONOTWHA, U3-3a Yero TOUHOE OnpefeneHne Haunyyllero
cnocofa cTaHoBUTCA NPOBNEMATUUYHEIM, BCE e OCTAETCH BOZMOXHLIM B TeUeHUe OnpeeNeHHOMo Nepuoja
BpeMeHM BHIOPaTL CPefint BCeX UMeoWNXCA TEXHONOMMI HauayuWy JOCTYMHY, YTO U BbNO CRenaHo
B eBponenckux cnpasoyHukax no HAT.

Takoli e nopxop 6bin peannsoBaH B ABCTpanuW npu paspaboTke pykosoacts (Leading prac-
tice sustainable development program in mining industry), aktyanusupyemeix Yepes 7-10 net, gns
rOpHOAOObLIBAIOWEN MPOMLIWAEHHOCTH € YYacTUeM KPYMHEAWNX TrOpHOJOBLIBAIOWNX KOMNAHMIA.
Mo KaW[OMY W3 HanpaBfeHWii: obpalieHMe ¢ UMAHMZAMM, NpPOEKTUPOBAHME W 3IKCMAyaTauus
XBOCTOXPaHWIWL,  BOROOTBefeHMe W BogonoTpebneHue, obpaleHMe ¢ ONACHBIMU XUMUYECKUMM
BelEeCTBAMM, PEKYNLTUBALMA U 3aKPuTUe TOpPHOAOOLIBAIOWNX NpennpusTuid — 6biiu paspaboTaHsl
AeTaNbHble PYKOBOACTBA, 00beANHAIOIWLME TPebOBaHNA PEryNATOPa M ONbIT TOPHOLODbIBAKLMX KOMNAHUNA.
B pykoBopcTee Takike NpUBEAeHH NMPUMepbl U3 BHeApPEeHWs AaHHbLIX TEXHONOTMA Ha [eNCTBYIOLWMUX
NpeAnpuATUSX OTPacu.

Ewe ognH nopxom, KOTOPLIA MOXET NpeacTaBATL MHTepec npu uAeHTUd MKauum HAOT B ToM yncne
n3onoTofobkIBaOLEN OTPACH, NPeaCcTaBNeH B PYKOBOACTBe MexayHapoaHoi ®uHaHcoBoi Kopnopaumu
Ans ropHopobeiBatoweit otpacnu (Environmental, Health and Safety Guidelines for Mining). B yactu
OXpaHbl OKpy¥alolleit cpefibl B JaHHOM pPYyKOBOJCTBE BLIAENAKTCA Pa3feNbl: UCNoAb30BaHWEe BOAHI
W KauyecTBO, OTXOAbl, ONAcHbIe BellecTBa, 3€MNEenoNb30BaHne u BuopasHoobpasmue, KayecTBO aTMo-
cthepHOro BO3Ayxa, WyM W BUOpaLMK, UCNONL3OBAHWE 3HEPrUW, BU3YaNbHbIE BO3AeidcTBUA. Peko-
MeHJaLUu KOTopble JaloTCs B AaHHOM PYKOBOJCTBE UCXOAAT U3 BO3MOXHOIO BO3LENCTBUA U ABAAIOTCA
TeXHUYECKUMU XapaKTePUCTUKAMU NPUMEHEHUS «XOPOLWMNX MeXAyHapOLHEIX UHAYCTPUANbHLIX Npak-
TMKk» (Good International Industry Practices). HeobxopuMMo oTMeTUTh, 4YTO 3TO AelCTBYHOLLMIA
(NOCTOAHHO OBHOB/AEMBIN) LOKYMEHT, C KOTOPLIM CBEPSIOTCA MPU PacCMOTPEHWUM OTYETa MO OLEeHKe
BO3[ENCTBUA Ha OKpYXalollylo Cpefy 3KCNepThl KPefUTHBIX OpraHu3aluid, NMpUHMMas pelleHue
no ¢hMHaHCUPOBAHMIO HOBbIX MPOEKTOB.

B pupekTuBax EC «Haunyywue» o3HadyaeT «HaubGonee 3hdeKTUBHbIE B JOCTUKEHUU BbICO-
KOTO YPOBHA 3alLUThl OKpYXalolei cpefibl B LENOM»; «LOCTYMHLIE» O3HAYaET, YTo Npu Beibope
TEXHONOTUN HeODXOLUMO YUUTHIBATL 3aTPAThI, @ YCOBUA UX BHEAPEHUS LOMKHEI ObITh IKOHOMUYECKH
LeNecoobpasHel, T.e. OTNPABHON TOUYKOH ABNAKTCA IKONOTUYECKUE XapaKTepUCTUKU. HO OKOH-
yaTeibHOe pelleHUneo BHIGOPEe TEXHONOTUM MPUHUMAIOT TONILKO C YYETOM ee JOCTYMHOCTU C hMHAH-
COBOW TOYKU 3peHuUs.
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Kak oAvMH ©3 BapuaHTOB NoAxofa K OLeHKe [AOCTYMHOCTM TEeXHONOTUW MOXHO pPaccMOTPeTb
npoBefeHne OLEeHKN JOCTYMHOCTM TeXHONOMMK Mo cnefyloleii cxeme:

Mpouecc mepexoja Ha MPUHUMMbI Hauny4ylwnx AOCTYMHbIX TEXHONOTWIA B Poccuiickoii Pepepaumu
Hayancs ¢ noanucaHusa pacnopskeHus [MpasutensctBa oT 19 mapta 2014 r. Ne 398-p, KOTOpbIM 6bIn
YTBEPXAEH KOMMJEKC Mep, HamnpaB/ieHHbIX Ha OTKa3 OT UCMO/Ib30BaHUA ycTapeBLUX U HEIM(HEKTUBHbIX
TEXHONOTNI, Nepexod Ha NPUHUUMLI HAaWAYYLWUX AOCTYMHbIX TEXHONOTUA W BHeApEeHWe COBPEMEHHbIX
TEXHO/OTNIA.

[anee 6bln1 nNpuHAT ®egepanbHbiM cobpaHnem u nognucaH [Mpe3ngeHTom ®efepanbHbli 3akoH
oT 21 nona 2014 r. Ne219-93 «0 BHeceHWU M3MeHeHuli B ®eaepasnbHblii 3aKOoH "O6 oxpaHe OKpyatoLlei
cpefbl" 1 OTAeNbHblE 3aKOHOAATeNbHbIE akTbl Poccuiickoli ®efepaumm», B KOTOPOM JaHO MOHATME Hau-
nyywaa goctynHasa texHonorus (HAT):

«Haunyuylwas focTynHas TeXHONOrNA - TeXHOIOTUA NPousBoAcTBa NpPoAyKuun (ToBapos), BbINOJI-
HeHUA paboT, okasaHWUsA ycnyr, onpegensieMas Ha OCHOBe COBPEMEHHbIX JOCTUXKEHU HayKu U TeXHUKU
M Hauny4llero coyetaHUs KpuTepuesB AOCTUIXKEHMWSA Leneil oxpaHbl OKpy>katolleli cpefbl Npu ycroBuu
HaMM4nsA TEXHNYECKOW BO3MOXKHOCTU ee MPpUMEHEHNS.»

BHegpeHnem npuHumnos HAT npecnepyetcs [OCTMXKEHWE TPUELWHOW LEeNu: MoBbILIEHWE KOHKY-
PEHTOCMOCO6GHOCTU NPOAYKLLMMOTEHYECTBEHHOW NPOMbILIIEHHOCTN NNHBECTULIMOHHOW NpUBNEKaTeIbHOCTH
613Heca Npu OfHOBPEMEHHOM CHWMXXEHWUW HeraTMBHOrO BO3AENCTBUA Ha OKPYXaloLyto cpeay.

BHegpeHvne HAT Ha npegnpuatuax nnaHMpyeTcs OCYLECTBAATbL Ha OCHOBE pa3paboTaHHbIX npej-
NpUATUAMM NPOrpaMM MOBLIWEHNA 3KONOrM4eckon addektmBHocTn (MM3I3) ¢ Bblgavyeil HA KOHEYHOM
aTarne KOMMMNEKCHOro 3KOJIOTMYECKOro paspelueHus.
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MpumeHeHne HAMNYUW NX AOCTYNHBLIX TEXHONOTNN’

HA 3010TOAOBbLIBAO WX MNPEANMPUATNA

BHegpeHne HAT Ha npefnpusiTUaX - 3TO MHOTOCTyMeHYaTblii npouecc:

C 2015 no 2017 rofa Heo6xoAuUMO OyAeT OCYLWeCTBMTb MOCTAaHOBKY Ha rOoCyAapCTBEHHbI yyeT Bcex
npeanpuATuiA, pa3gennTb UX Ha KaTeropum, ony6ankoBatb OTpacneBble CpaBoOYHWKM no HAT v NpuHATbL
BCe HeobXxofMMble NOL3aKOHHbIE aKTbl.

B 6nmxaliwee Bpemsa 6yayT onpefeneHbl okono 300 npeanpuAtUin - KpynHeRWwunx 3arpasHuTenei,
ana KoTopbix nepexof Ha HAOT 6yaeT ocywecTBAATLCSA B NUIOTHOM nopsgke HaumHaa ¢ 2019 ropa.

Cpok peanusauuu nporpammbl nepexoga Ha HAT 3aBucuT OT macwTtaba NPOW3BOACTBEHHON pAef-
TeNbHOCTN NpegnpuaTuin. Tak, Ana rpafoobpasylowmx NpeanpusaTuii 1 NpeAnpusTAA cTpaTermyeckoro
HasHayeHus CpoOK peanusauunun nepexofa Ha HAT gomxeH coctaBuTb He 6osiee 14 net, a ANa OCTaNbHbIX
npeanpuaTuii He 6onee 7 ner.

B HacToslee Hayata akTMBHas paboTa Mo BbIMOJHEHUIO NepBOro atana sHegpeHua HAT - paspaboTka
MyTBepXXaeHue oTpac/ieBbix cnpaBo4yHUKos HAT.

B aBrycte 2014 roga 6bin co3faH (npuka3 PocctaHpapta oT 01.08.2014 r. Nel236) TexHMYecKuit
KOMWUTET MO cTaHfapTu3auun «Hawnyywune [OCTYMHble TEXHONMOIMMM» B NepeyeHb opraHusauuii-4neHos
KOTOPOro BOLIAWM KaK OpraHbl roCcyjapCTBEHHOW BfacTu, Tak W KpynHble Poccuiickme Npon3BOACTBEHHbIE
KOMMNaHu n accoumauunm.

BHOBb CO3JaHHbI TEXHUYECKNIT KOMUTET PerynsapHo cobupaetca Ha 3acefilaHus, B Xxof4e KOTOPbIX
paccmatpuBaloTca Tekyline BOMpocbl paspaboTku crnpasoyHukos HAT, n koopauHupyetcsa paboTta no
NNaHMpPoOBaHWIO AanbHelwel paboTbl MMHUCTEPCTB, BEAOMCTB W npeacTaButenein 6usHeca.
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4.2 CO3AHVE OTPACJIEBOrO CMIPABOYHUKA No HAT AN NPEANPUATUIA 30/10TO/|OBbIBAIOLLEIA MPOMBILLIEHHOCTUA
PacnopseHuem Mpasutensctsa Poccuiickoit epepauun or 31 okTabpsa 2014 r. N2 2178-p Gbin yTBEpX-
[eH noaTanHelil rpaduk cozgaHus B 2015 - 2017 rofax oTpacneBbIX CNPaBOYHWKOB HaWAyYLWKX LOCTYN-
HbIX TEXHOIOTUA.

B cootBeTcTBME € 3TUM rpacdhMKOM co3daHmue oTpacieBbix cnpaBoyHukos HAT pasgeneHo Ha 3 3tana,
B XOA€ KOTOPbIX MNAHUPYETCA CO3AaHUe 47 CMPaBOYHUKOB, MpuyeM 10 U3 HUX JOMKHbLI ObITh CO3aaHSI
B 2015 ropy.

B cootBeTcTBME C JaHHBIM pacnopsxeHueM, cnpaBoyHuk HLAT, koTopblil MO OTpacieBOMy MpUHLMUNY,
BEPOSATHO, OYAET OTHOCUTLCA K 30/10TOAODLIBAKLEN NPOMBILIEHHOCTU BOMKEH BbiTh cO3haH B 2017 ropy:
«Jlo6blua 1 oboraleHre pyA LBETHbIX MeTaNNOB» (M. 23 NPUNOKEHNs Kk pacnopseHuto MpasutenscTsa PO).

N3 onucaHuit TexHonoruit pobuiuM B mMaBe 2 cnepyet, YTo TEXHONOMMU [OBbIYM 30510Ta MOTYT
KapAWHaNbHO OTAMYATLCA APYr OT Apyra B 3aBUCUMOCTU OT BMIA HAaXOMAEHWUA ero B rOpHbIX NOpoAax.
KpoMe 3TOro W nmpouecckl W3BJEYEHUS 30/10Ta Ha 30/10TOU3BNEKATENbHLIX (habpuKax CylLecTBEHHO
OTNUYaKTCA ApYr OT Apyra B 3aBUCMMOCTM OT TUNOB NepepabareiBaeMblX pymd. OT 3TUX 3Ke YKa3aHHbIX
(haKTOpOB 3aBUCHUT YPOBEHb BO3AEHCTBUA TOM UAU UHON TEXHONOTUM BOBLIYM HA OKPYMKAIOWYIO Cpeay.

HeobxoanMo yuuTbIBaTL M TO, YTO TexHONMOrMM [obbluu (MonydyeHUs) GRAropofHLIX MeTanioB
(301070, cepebpo, NnatuHa W Ap.) oTANYaKTCA APYr OT Apyra. Tak, HanpuMep, 4is U3BneYeHns cepebpa
U3 cepebpsAHLIX PyA MCMOJb3YeTCA TOT Xe MeTof, LMaHMPOBAHUA, HO MpU 3TOM UCNoNb3ylTCca Gonee
HaCbIWEHHbIE LMAHUCTBIE PACTBOPLI, M COBCEM He MCMOAb3YIOTCA MeTofsl (aoTauuu, BUOOKMCNeHUs
u ap. NMpu sToM, Hanbonee cylecTBEHHLIM ABASETCA U TOT (HaKT, YTO B MUPE TOJLKO NULL 25 % cepebpa
Ro0bIBaeTCA NPEANPUATUAMU HANPAMYIO U3 cepebpaHbLIX Py, a BCE ocTanbHoe 75% cepebpa 3BekaeTcs
Kak MOMYTHLIA MeTann npu paspaboTke NOAUMETANINYECKUX MECTOPOXAEHU.

OcTtanbHble MeTafibl NAATUHOBOW MPyNNbl NOAYYAKT B OCHOBHOM Ha adUHAXKHLIX 3aBOAX U3 KOH-
LLeHTPaToB NAATUHOBLIX METANOB, KOTOPLIE MONYTHO NOJyYaloTCs NpU nepepaboTke pyg noauMmeTtan-
NIUYECKNX MeCTOPOXAEHUIA.

B cBA3U C3TUM, Ha Hall B311A[, HA OYepeAHOM 3acefaHUU TEXHUYECKOTo KOMUTETa NO CTaHAapTU3aLLUK
Lenecoobpa3zHO paccMOTPETL BOMPOC O BHECEHUN U3MeHeHNi B pacnopsxeHue MpaBuTenscTea PO Byactu
pa3paboTKM OTAENLHOTO OTpacneBoro cnpaBoyHuka HAT pns 3010Tofo6bBaOWEN MPOMBIWAEHHOCTY
C HauMeHoBaHueM «[lobLlva 30M10Tay.

4.3 CTPYKTYPA OTPACJIEBOTO CMPABOYHUKA o HAT Ana NPEANPUATUIA 30/10TOAOELIBAIOLLEI NPOMBILIEHHOCTU
(TpykTypa Byoyilero MHPOPMALUOHHO-TEXHUYECKOTO CNpaBoYHuKka no HAT ans npepnpuatuii 301070-
[OOLIBAOWEN NPOMBIWEHHOCTM AOMKHA B LENOM COOTBETCTBOBAThL CTPYKTYpe, KOTOpas MpefcTaBieHa
B N.5 B npeiBapuTeNbHOM HAUMOHANLHOM cTaHpapte «Haunydwine pocTynHble TexHonoruu. CTpykTypa
NH(HOPMALMOHHO-TEXHUYECKOTO CMIPABOYHMKA» Pa3pabOoTaHHbIM TEXHUYECKUM KOMUTETOM MO CTaHAAPTU3aLNN
TK 113 «Haunyuiine poctynHble TexHonoruny, ®efepanbHbiM rocyaapCTBEHHEIM YHUTApHLIM NpeLnpusTueM
«Bcepoccuiickuit HayyHO-UCCNeROoBATENLCKIUI MHCTUTYT CTaHAAPTU3aLMW MaTepuanoB U TexHonoruiy (PTYM
«BHWW CMT»), efiepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryNpoBaHuUIo U METPONOTUU.

BeposTHO, npepioxeHHas B YTBEPXKASHHOM NPeABapUTeNbHOM HaLyoHanbHOM cTaHaapte ([MHCT 21-2014)
CTPYKTypa CNpaBOYHUKA MOXET B JafbHeillleM npeTepneTs U3MEHEeHUs, HO Ha CEroAHAIWHWIA OeHb OHa
BHIFNAAUT ClIeayiowuM 06pasom:

1 BBepeHue;

2 lpepucnosue;
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MPUMEHEHWE HAMTYHLIMX AOCTYMHBIX TEXHOJIOT Wi
HA 30710TOJJOBbIBAIOLLMUX MPEANPUATUSA

3 06nacTe NpUMeHeHus;

4 Paspen 1 - 06was MHbOPMALMA O pacCMaTPUBAEMO OTPACU MPOMBbILIEHHOCTH;

5 Pasgen 2 — OnucaHune TeXHONOrUYECKMX NPOLECCOB, UCMONB3YEMBIX B HACTOALLee BpeMs B pac-
CMaTpMBaeMOil OTPACAM NPOMBbILLNEHHOCTH;

6 Paspen 3 — TekylUuWe YpOBHU 3IMUCCUM B OKPYKAlOLLYKO Cpeay;

7 Paspen 4 - OnpegeneHue HauayyLnUX JOCTYNHBIX TEXHONOTUA;

8 Pazpen 5 — Haunyuline gocTynHble TEXHONOTUU;

9 Pa3pgen 6 — IKOHOMUYECKME aCNEKTbl Peann3aLum HauayYWKUX JOCTYNHBIX TEXHONOTUN;

10 Pa3gen 7 — epcneKTUBHLIE TEXHONOTUN;

11 3aknyuTenbHble MONOKEHUA N PeKOMeHZaLuu;

12 MpunoxeHus;

13 bubnuorpadus.

B naHHoM npefBapuUTeNbHOM HaLMOHANLHOM CTaHAAPTE YKa3aHo, UTO B 3aBUCUMOCTM OT cneLudukm
OTpacau JonyckaeTcs JONOAHATL cnpaBoYHUK no HOT gpyrumu CTPYKTYPHBIMU 3N1eMeHTaMU.

B MHCT npuBopATCcA feTanbHble NOACHEHUSA NO COOEPXKaHUIO KaXLOoro pasfena cnpasoyHuka HAT,
Npu aTOM c60p MHDOPMALLUK [N NOATOTOBKM HEKOTOPLIX Pa3AeNoB CNpaBOYHMKA Ha Halll B3MNA/, Bbi30BeT
onpegeneHHble 3aTpyaHeHUA.

Ins noproToBku «Pasfenos 1,2,3» cnpaBoYHUKa HeoBXOAMMO ByLeT NoNyYUTL UHDOPMaLMIO OT feiicT-
BYIOWNX 30/10TOR0OLIBAKOIWMX NpeanpuaTuit Poccuiickoit Gepepaunn. 31a MHGOPMALUA MOXET ObITh
NoJy4YeHa TONbKO NyTeM 3anofHEHWUA CNeLUanUCTaMmK 3TUX KOMNAHWUIA cneumnanbHbIX ONPOCHLIX IUCTOB,
KOTOpbIe HeOBXOAMMO CHauyana pazpaboTars, a 3aTeM 3abnaroBpeMeHHO HaNpPaBuTh B afipec npeanpuaTuii
O 3aN0/IHEHUA, UTO eCTEeCTBEHHO 3aliMeT BOMbLIOe KOIMYECTBO BpeMeHH!.

Ha Haw B3mAg, yunTLIBAA CKaTble CPOKU MeTOAMYECKMe peKOMeHaLumuu no onpegenenuto HAOT (oas
3anonHeHus «Pasgena 4. OnpefeneHne HannydWnX LOCTYMHBIX TEXHONOTU#» ) LONKHEI GbITh pazpaboTaHs
W yTBEPXKAEHE KaK MUHUMYM 33 NOATOAA B0 OKOHYAHUA CPOKa pa3paboTKU CMpaBoOYHMKA.

Mo HaweMyMHeHU o, iNs Hanbonee 06LEKTUBHOTO U MONHOTO BKAKYEHUSA UMEIOLYMXCA HA CETOAHAWH Ui
AeHb TexHonoruit «Pazgen 5. Haunydylwme JOCTYNHbIE TEXHONOTMU» CMPaBOYHUKA HeobxoauMo bypeT
pa3paboTaTs ¢ 06s3aTeNIbHbLIM NPUBNEYEHNEM CNELUANUCTOB BELyWUX 300TOROOLIBAIOIWNX KOMNAHNI
Poccun, a Takke ¢ npusneyeHunem Cotosa 3010TONPOMbIWNEHHUKOB Poccuu.

«Pa3gen 7. MepcneKTUBHbLIE TEXHONOTUM» Mbl PEKOMEHAYEM WCKIKYUTL U3 CTaHZapTa no npu4uHe
NpOTUBOPeYUs OCHOBHOI UAee CNpaBOYHMKA — OMUCHIBATL HaWnyyLlie U JOCTYNHbIe TexHonorun. Ecnu
HaunyyWas TeXHONOTUSA NPU3HAHA JOCTYMHON — OHa JOMKHA BbiTh YiKe Ha CTaAUN KOMMEPYECKOro BHe-
PEHUS W, COOTBETCTBEHHO, COAEPXKaTh NOATBEPKAEHHbIE KAaNUTaNbHbIE U ONepaLoHHbIe 3aTpaThl. Ans
NepCneKTUBHOM TEXHONOMUMU COXKHO OLEHUTb, KOTAA Takas TEXHONOTUS MOXET ObiTb BHEAPEHa U nony-
YMT NI KOMMepyeckoe NpuMeHeHWe. Kpome 3TOro, TakOW pa3fen MOXEeT MOBLICUTL KOPPYMLUOHHYIO
COCTaBNAIOWYIO CMPABOYHUKA W YBENMYMBAET U TaK, BUAUMO, He MaNleHbKUi 0bbeM UHbOpMaLMK, coaep-
Waluitca B HeM.

4.4 ONUCAHME TEXHOOT Ui B OTPACNIEBBIX CMPABOYHUKAX N0 HAT B 30/10TO/10EbLIBAIOLIEN NPOMBILEHHOCTU
OoHUM 13 BawHeWlux pa3genos cnpaBoyHuka HAT asnsetcs pasgen onucaHus TexHonoruin. na npa-
BUNLHOTO CPaBHEHUS NMPUMEHAEMbIX TeXHONOTUI OHU LOMKHb ObITE ONUCAHB NO YHUDULUPOBAH-
HOW dhopMe, 4TOObI NapaMeTpbl BCeX 3HAYEHUA UMeNn OAMHAKOBbLIE 0603HAYEHUS, efUHULL U3Me-
PEHUSA U TOYHOCTb.
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dopmaT onMcaHWUA TEeXHONOrUi, KoTopble OyAyT BKAOYaTbCA B CNpaBOYHWKM HAT go/mkeH cooT-
BETCTBOBATb CheuuanbHO pa3paboTaHHOMY MnpejBapuTenbHOMY HauMOHalibHOMY cTaHaapTty «Haunyu-
luMe [OCTYMHble TexHonoruu. ®opmar onucaHusa TexHonoruii» (MHCT 23-2014), koTopblli pa3pabo-
TaH ®efepanbHbiM rOCY[apCTBEHHbIM YHUTApHbIM MpeAnpuaTnem «Bcepoccuiicknii - Hay4dHo-uccne-
[LlOBaTeNbCKUIA MHCTUTYT CTaHAapTU3aLuM MaTepuanos U TexHonornny» (eryn «BHUN CMT»).

B cooTBeTcTBME C 3TUM CTaHAapTOM B pasfefie 2 CrpaBOYHMKA JO/KHA ObITb NpUBEeHa cxema npo-
N3BOACTBEHHOro npouecca (B o6WeM BWAE), XapakTepHOro AN OTpacneBbiX NPeAnpuUATAIA B pamkax
npumeHeHus cnpaBoyHuka HAT. Ha 3Toli cxeme yKa3blBalOTCA OTAeNbHble TEXHONOrMYeckue mnpoLecchl,
KOTOpble 3aTeM [O/DKHbI 6bITb OMMcaHbl B paspabaTbiBaeMoM cripaBoyHuke HAT.

B onucaHun TexHONOrM4yeckoro rnpouecca AO/MKHA ObiTb NPUBELEHbl XapakTePUCTUKM rpoLecca
C yKaszaHMeM OCHOBHbIX W NMOGOYHbIX XUMUYECKUX peakuuii, yCIoBUIA WX NpOTeKaHuA, a Takxke nwobas
Heob6xoauMmasa ANnA MOHUMaHUA npouecca UHPOPMaLUIO.

B cnpaBouHuke no HAT NpuMBOAAT OCHOBHYK WHMOPMaLuio 06 OTAefbHbIX NOAMpoLeccax B COOT-
BeTCTBMM C (hOPMOIA, NpuBefeHHON B Tabnunue 3.

Ta6nuuya 3 - TabnuuHas hopma onNMcCaHMsa TEXHONOTMYECKOro npouecca

OcHOBHOe
. dTan npouecca o
BxogHo noTok BbIXxoA4HOM NOTOK TEXHO/IOTNYecKoe amuceun
(nognpouecc)
ob6opypoBaHune
1 2 3 4 5

B cOOTBETCTBYHOLUX rpadax NpuUBOAATCSA:

- rpada 1 «BXxofHOI NOTOK» - OCHOBHbIE MaTepuanbHble 1 3HEepPreTuYeckme pecypchbl, UCNoNb3yemMble
B Npouecce;

- rpada 2 «3Tanbl npouecca (NoANpoLecc)» - HaMMeHOBaHVe NpoLiecca B COOTBETCTBUM C O6LLEN CXeMOIil;

- rpada 3 «BbIXOAHOW NOTOK» - OCHOBHblE M NO6GOYHbIE NPOAYKTH NMPOU3BOACTBA;

- rpada 4 «OcHOBHOe TexHONornyeckoe o6opyfoBaHMe» - NnepevyeHb OCHOBHOTO 060pyA0BaHus.

- rpada 5 «3mMuccum» - KpaTkuii nepeyeHb HaVMeHOBAHWI 3arpsA3HAIOLLMX BELLECTB W HanpaBneHui
MX 3MUCCUN COPOCOB B BOAY BLIGPOCOB B atmMocdiepy, TBepAblx OTXOA40B U NPOUUX 3arps3HeHuii (Tennosoe
3arpssHeHue, WyM, BUGpaL s, 3/1eKTPOMArHUTHoe 3arpsisHeHue 1 ap.).
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MpumeHeHne HAMNYHW NX AOCTYNHBLIX TEXHONOTN’

HA 30/10TOAOBbLIBAO WX NPEANMPUATNA

Hanpumep, Ans nognpouecca COpOUMOHHONO BblleNayMBaHUs 30/10Ta Ha 30/10TOU3BAEKATebHOM

thabpuke Takasa Tabnnua MOXeT ObiTb NpeAcTaBneHa cfefyolnm obpasom:

. OcHOoBHOEe
- dTan npouecca BbIxoaHoOM
BxoAHOW NoToK TexHoformyeckoe amMuccum
(nognpouecc) noToK
ob6opypoBaHune
1 2 3 4 5
HacbiweHHas Bbi6pocs:
CopbLmoHHOe 30/10TOM . rmapoLmaHu
Mynbna ol KOHTaKTHbI YaH Apou A
BbllLieNlavmBaHne MOHOO6MeHHast OTxopabl: XBOCTOBAs
cMmona nynsna

B cnpaBo4YHuKe HAT NprvBOASAT KpaTKoe OnucaHre OCHOBHOTO U BCNOMOraTelbHOTO TeXHO/OTMYeCcKoro
o060pyfoBaHKs, MPUMeHseMoro B npolecce NPoOM3BOACTBA MO (hopMe, NPeACcTaBNeHHoN B Tabnuue 4.
B hopme Tabnuubl 4yKasblBaloT NPMPOLOOXpaHHOEe 060py0BaHME, HAMPUMEP CUCTEMbI Fa300UYUCTKN.

Ta6nuua 4 - [pupogooxpaHHoe o6opyfoBaHne (3anoNHeHa B KauecTBe npumepa)

HanmeHoBaHue TexHonornyeckue
Ha3HaueHne o60pyAoOBaHUA
o6opynoBaHus XapaKTepuUcTnkmn
1 2 3
. Mpoun3BOANTENBHOCTb:
Ouunctka rasoBoi ¢asbl OT
Ckpy66ep Pacxog pacTBopa:

3arpsi3HA LW NX BELLECTB
P . . 3 HEeKTUBHOCTb OUNCTKM:

Kpome atoro B cnpaBo4YHuke HAT, NpuBOAAT MaTtepuanbHO-TEXHUYECKUI GanaHC TEXHO/IOTUYECKOTO
npouecca Ha eAuHWULY BbIMYCKaeMOW NPOAYKLMM C Y4eTOM JAOMYCKOB Ha pas/IM4YHOE Cblpbe, TEXHO-
nornyeckoe obopynoBaHue u apyrve akrtopsbl.

Ha Haw B3rnsif Konm4yecTBeHHble MokKasaTtenn 3MUCCUIA Ha eAuHWLUY NPOAYKLMW B AAaHHOM clyyae
He MOryT IBNATbCA KPUTEpUEM OTHECEHMUS MPUMeHsieMoi TexHonorum K HAT, a MOryT 6biTb UCMO/b30BaHbI
NNWb KaK CnpaBOYHble.

370 CBA3aHO C TEM, YTO TEXHO/IOMMN MepepaboTKn 30/10TOCOAepXKallmX pya Ha abpurkax nogéuparotcs ucxoas
13 XapaKTepPUCTUK KOHKPETHOM pyfbl KOHKPETHOrO MECTOPOXAEHMS, @, CNefoBaTe/lbHO, U MapaMeTpbl BO3AENCTBUIA
Ha eAnHULY NPoAyKUMM BOyayT CyLeCTBEHHO OT/IMYaTbCs, HO MPU 3TOM NPUPOAOOXPaHHOe ob6opynoBaHue (TOY,
06e3BpeXxXMBaHNEe, OUNCTHLIE COOPY>XEHUST UT.A.) NO3BOMSET CHU3UTL BO3LECTBME A0 YPOBHS pa3peLLeHHOoro.

B cBA3M c aTum, Npepjnaraetca B npouecce paboTtbl Hag ctaHgapTamu HAT ana 3010T0A06bIBaKOLWNX
npeanpusTUii Boipabotate Hanbonee NpuemseMble U MOHATHbIE KPUTEPUU, UCXOAS M3 KOTOPLIX, Ta UK
MHasi TEXHONOIMA MOXeT 6biTb OTHeceHa K HAT.
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5/ BbIBOLbI N MPEAJIOXEHWA
Ye ceflyac NOHATHO, YTO cospaHue Noboro cnpasoyHuka HAT 3To oyeHs TpypoeMkas paboTa, KOTopas
notpebyeT HeMano ycuanit npodeccMoHanbHOro coobliecTsa U 60/bLOe KONUYECTBO BPEMEHHU.

B aToit cBA3M, pAA CO3[aHUA Hauboflee KOPPEKTHOTO C TOYKM 3peHUS OMUCAHUS MPUMEHAEMBIX
TeXHONOTUi cnpaBoyHuka HAT Ans npeanpusTUit 3010TOROOLIBaIOWEN NPOMBIWIEHHOCTH HEOBXOANUMO
Ve ceflyac NpuBieyYb K aTOM paboTe CneluanucToB KPYNHLIX 30/10TOR0OLIBAIOWMX KOMNAHUI, KOTOPbIE
COBMECTHO C MpeACTaBUTENAMU APYTUX KPYMHBIX MPOU3BOACTBEHHbIX KOMNAHUA NPUHANU Obl aKTUBHOE
yyacTie B pa3paboTke cnpaBoyHukos HAT.

MpegnaraeTcad paccMoTpeTb BOMPOC O KOPPEKTUPOBKE YTBEPXKAEHHLIX CTaHAAPTOB B 4YacTu yno-
MUHaHWS O HenpoBepeHHbIX («HOBEMWMX TEXHONOMUAX»), KOTOpble OyoyT BBOAMTL B 3ab/yMpeHue
CNeLManncToB — NoJb30BaTeNell CNpaBoOYHUKA U CO3[aBaTh BEPOATHLIE NPoBeMbl HEAPONONbL30BATENAM
Npu BHEAPEHUW U UCMONB30BAHUN TAKUX TEXHONOTUN.

YuuteiBas cneuucbuky Npou3BOACTBA (CyLECTBEHHOE paszfuyue Kak crnocoboB [obbYKM 30/10Ta
1 3010TOCOAEPKALUMX PYA, TAK U TEXHOJIOTUI €70 U3BNIeYEHUS ) HEOBXOLUMO KaK MOXHO CKOpee ONpefeNuTh
Hanbosiee NOHATHLIE U YHUBEPCANbHBIE KPUTEPUM OTHECEHMS NPUMEHsieMON TexHoNomu K HAT.

KpoMe 3TOro, KaK Mbl BUAUM U3 NPUBELEHHBIX MPUMEPOB TEXHONOTUI LOOLIYM 30/10Ta U PasUYHON
CTeNeHU UX BO3LENCTBUA Ha OKPYMAIOWYI CPefy, XapaKTepHYK TONLKO Ais 3010TOR0ObIBAOWE
OTPach, Ha Hal B3MAA LenecoobpasHo paspaboTaTs OTLENbHLIA OTpacneBod cnpaBouHuk HAT ans
30/10TOR0OLIBAKOIWMX NPEANPUATUIL ¢ 0BLLMM Ha3BaHMeM «[lobbiua 30/10Tax.
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2. OEAEPANBHBIA 3AKOH OT 21.07.2014 I. N2219-®3 O BHECEHUWM U3MEHEHUI B OEAEPANBHBIN 3AKOH «OB OXPAHE OKPY)XAIOLLEV
CPEQlbl» N OTAENbHBIE 3AKOHOJATEAbHBIE AKTbI POCCUIACKON DEAEPALIMK.

3. PACMOPAXEHWE TIPABUTENBCTBA OT 19 MAPTA 2014 T. N2 398-P

4. TPEABAPUTENbHBIA  HAUMOHANBHBIA  CTAHOAPT [MMHCT 21-2014 HAWAYYWWE JOCTYMHBLIE TEXHONOTMWU. CTPYKTYPA
NHGOPMALINOHHO-TEXHUYECKOTO CMIPABOYHMKA

5. NPEABAPUTEABHbIA HALIMOHANBHDINA CTAHAAPT MHCT 22-2014 HANAYULLME JOCTYMHBIE TEXHOA0MMMW. TEPMUHbI M OMPESENEHUA

6. MPEABAPUTENBHBIA HALIMOHATBHBIA CTAHAAPT MHCT 23-2014 HAMAYYLWIWE AOCTYNHBIE TEXHONOTUWA. ®OPMbI OMIMCAHWSA TEXHOAOTWIA

7. NOCTAHOBNEHUE [TPABUTENBCTBA POCCUIACKON OEQEPALIMKM POCCUIACKON DEQEPALIMK OT 23 IEKABPA 2014 I. N21458 O NOPAIKE
OMNPEJEAEHMA TEXHONOTMM B KAYECTBE HAWAYUILEA JOCTYMHOW TEXHOAOIWMM, OMNYBANKOBAHUA WHAOOPMALIMOHHO-TEXHUYECKMX
CMPABOYHMKOB MO HAWAYYLLMM JOCTYMHBIM TEXHONOTUAM (BMECTE C [TPABUAAMU OMPEAENEHUSA TEXHONOTUM B KAYECTBE HAMAYYLLEN
JOCTYMHON TEXHONOMNMN, A TAKKE PA3PABOTKMN, AKTYAJM3ALMM W ONYBANKOBAHUS WHOOPMALMOHHO-TEXHUYECKMX CMPABOYHWUKOB
M0 HAWAYYLLMM JOCTYMHBIM TEXHONOMMAM).

8. HTIP://WWW.INDUSTRY.GOV.AU/RESOURCE/PROGRAMS/L PSD/PAGES/DEFAULT.ASPX

9. HTTP://WWW.IFC.ORG/WPS/WCM/CONNECT/CD44C6004B8BBCO68DBCCFBBD578891B/PS RUSSIAN 2012 FULL-DOCUMENT.
PDF?MOD=AJPERES
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HopmuposaHune HeraTUBHOToO BO34eMCTBUS Ha OKPy>Xal Wyl Cpefy HA OCHOBE

HAUNYYLWUX AOCTYMHbIX TEXHOJIOTUI B LIEIIKONTO3HO-BYMAXHOW MPOMBILIEHHOCTU

HOpM mpoeaHmMe HeraTmBHOTO BO3,£I|eI7ICTBI/IFI

HA OKPYXXAKOW YK CPEAY HA OCHOBE
HAWNTYYLINX AOCTYMHbIX TEXHOJTOMNIA
B LIEITKO/TO3HO-BYMAXXHOW MPOMbILLNTEHHOCTU

E.H. Becnuna - k. T. H.,, HauanbHWK OTAena cTaHfapTM3ayuu flenapraMmeHTa rocyjapCcTBEHHON NOMNTUKNB 061aCcT TEXHUUYECKOTO
perynuposaHus u o6ecneveHus eanHcTea UsmepeHuii MuHnpomtopra Poccun
TN.Xpuctodoposa - rnasHbiii akonor OAO «Mpynna «Mnnm»

N.A. Kocopykosa - BeAyLU Ui MHXEHep OTAeNa NpUpPoOAoNonsL30BanHus uyctoitunsoro passutus OIYN «BHUW cmT»

LlenntonosHo-6ymaxkHass NpoMbIlINeHHOCTL (ganee - LIBIM) oTHocuTcA
K 4ucfny npou3BOACTB, «3KO/OIMMYECKylo penytayunto» KOTOPbIX
CO6LLEeCTBEHHON TOYKMN 3peHNA HUKaK HeNMb3s Ha3BaTb MONOXUTENbHOM
6narogapa Hepobpoi cnase BalikanbCKOro Lennt0n03HO-6yMaxHOro
KOMGMHaTa M HEKOTOPbLIX APYTMX NpeanpuaTuii otpacaun. 310 CBA3aHO
C Mcnofb3oBaHNeM B MPOWU3BOJCTBE OMAaCHbIX XMMUYECKUX BeLLecTs,
KOTOpble OKa3blBalOT HeraTMBHOe BO3AeliCTBME Kak Ha 4YenoBeka, Tak
MU Ha OKpyxatouwyto cpegy. LBM aBnAetcs OfHUM W3 KPYNHEMLWunx
notpebuteneid BoAbl W, KaK cnefcTBue, OAHUM U3 Hambonee 3Hauu-
Te/NbHbIX UCTOYHUKOB 3arpA3HEHNA BOfAbl MPOMbILNEHHLIMU CTOKaMW. A « *

HecmoTpa Ha TO, 4TO Poccua aABnsetTcs MUPOBLIM  NNAEPOM

no o6bemy 3anacoB fpeBecuHbl (83 mnpA. M3), UCTOPUYECKU TakK
CNOXWNOCb, YTO s HaWel cTpaHe Uennn03Ho-6yMaxHas npo-
MbILWNEHHOCTb HUKOrAa He BXOAMNa B YMCNO MPUOPUTETHbIX OTpacneli. Ha cerogHAWHWA AeHb Jons
LeNoN03HO-6yMaxHOW npombllunieHHOCT B BBM Poccum no gaHHbIM Pocctata coctaBnsieT MeHee 1 %.
Ecnn roBopuTb 0 MWPOBOM MNPOW3BOACTBE, TO Ha (hOHe APYrMX CTpaH-npousBoguTeneil Lenntono3Ho-
6yMa>kHOli MNpoAyKUMW, Mbl Bbirnagnum 60nee 4Y4eM CKPOMHO: NO MPOM3BOACTBY LENMno3bl Poccus
Haxoautca Ha 10-om MecTe B MMpe, a No NPOM3BOACTBY 6ymMaru - Ha 14-om.

OCO6€eHHOCTbIO  LIe/INII0N103HO-0yMaXHOro npomussojctea Poccun Mo CPaBHEHUIO C  MUPOBbIMU
nupepamu otpacnn  (CLUA, KaHagoil, a ¢ HepaBHMX nop u Kutaem), ABNsieTcs €ro TexHM4Yeckas
M TEXHOJIOTMYecKas OTCTaNoCTb, BbICOKAsA CTeneHb M3HOCa 060pPYyOBaHUSA, HU3KasA CTeneHb nepepaboTku
ApeBecuHbl. CpeaHuii Bo3pacT 060pyAOBaHNS Ha POCCUINCKUX NPeAnpuaTUAX cocTaBnseT okono 40 ner,
a cTeneHb ero n3Hoca gocturaet 60-70%. Kak cnecteue - HU3Kasi KOHKYPEHTOCMOCOBHOCTb POCCUICKOA
LEeNnnon03Ho-6yMaXKHON NPOAYKLUN HA MUPOBOM pPbIHKE.

K coxxaneHuto, B HacTosLlee BpemMs He cyLiec-

TBYeT 3KOHOMWYECKN 060CHOBaHHOWM TEXHONMOTNN, CnpaBo4YHO

nossonswwein Ha 100 % WCKNKOUYUTL BbIGPOCHI NMpeanpuaTusa LBM - 0OAHW M3 caMblX KPYNHBIX
N COPOCHI 3arpsA3HAIOLLNX BELLeCTB B OKpYyXato- npupoaononb3oBaTeneil, noTpebnTenet BOAHBIX
wyto cpegy. Pewntb npo6nemy CHWXXeHnsa Hera- pecypcoB cpeAu Bcex oT pacnei poccuiickoit npo-
TUBHOTO BO3,qeﬁCTBVIFI LLeNII0103HO-6YMaXKHbIX Mbl W IEHHOCT U. Ana noaydyeHua 1 T ULeNNONO3bI
I'Ipe,qﬂpl/l)'—lTVlVl Ha OKpyXaklLlyr cpeny MOXHO B cpegHem Heob6bxoaumo 5-6 m3apeBecuHb, 160 m3
nyteMm BHeApPeHWss COBPEMEHHbIX MPUHLNNOB BOAb ¥ 2000 KBT /u.
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3KONOTMYECKOrO HOPMUPOBAHUA MO CUCTEME TeXHONOTMYeCKOro HOPMUPOBAHUS Ha OCHOBE HaWjy4Llmnx
BOCTYNMHbIX TexHonorui (panee — HAT) ¢ yyeTom oTpacneBoro npuHLuna.

Kak u3BecTHO, feilcTBylolWas B HacToslee BpeMss B Poccuu cucTeMa HOpMUpPOBaHUS cHPOCOB
1 BLIGPOCOB OCHOBLIBAETCSA HA COBMIOLEHUM NPEfeNbHO BOoNYyCTUMBIX KoHUeHTpaumui (MOK) 3arpssHsowmux
BelllecTB B BOJe, aTMOC(epHOM BO3AYXe U NOYBE, KOTOPas He yUMTHIBAET BO3IMOXHOCTU HaUNyYLWUX fOC-
TynHeIx TexHonorui. MAK — aTo MakcUManbHas KOHLEHTPaLLUA BpefHbIX XUMUYECKUX BELLeCTB U UX coe-
LOVHeHU, KoTopas 3a onpefeNeHHoe BpeMs BO3[ACTBUA He BIUAET Ha 3[40POBbE YeNOBeKa W ero
NOTOMCTBO, & TaKXe Ha KOMNOHEHTbI 3KOCUCTEMbI M MPUPOLHOE COOOILECTBO B LENOM. NA npennpusTUit
LUBM nepeyeHb HOpPMUpYEMbIX NMOKa3aTefell B CTOKax He OrpaHu4eH W BkaloyaeT 15-25 nokaszatened,
B BLIOpocax o 50 nokasarefieil. Ha npakTuke, Kak NpaBuio, YCTaHOBAEHHbIE HOPMEI TPefeNbHO Aomnyc-
TUMBIX KOHLeHTpaLWi 3arpA3HAOLLMX BelleCTB ABNAIOTCA TPYLHO JOCTUXMUMLIMU. 3TO NPUBOAUT K TOMY,
YTO 3a4acTylo Aaxe OTHOCUTENbHO GnaronofyuHsie npepnpuatus LBM BMecTo TOro, YTOGHI TPaTUTHL
CpefCTBa Ha MOJepHMU3alLMi0 NPOU3BOACTB B LEeNsAX COKpalleHUs HeraTUBHOrO BO3[eHCTBMA Ha OKpy-
HAOLWYI0 cpedy, BbIHYXAeHb PacXofoBaTh UX Ha Bonblune WTpadel.

CoBpeMeHHas c1CTeMa TeXHONOIMYeCKOrO HOPMUPOBAHUSA Ha OCHOBe HaMAyULWKUX JOCTYNHbLIX TEXHO-
noruit, npuHaTas B EBponefickux ctpaHax ¢ passutoit LBM, ocHoBaHa Ha yaenbHbIX Nokasatensx cbpo-
coB, BbIOPOCOB M 00pas’oBaHUA OTXOMOB B pacyeTe Ha efuHULY NPOAYKUMUM MO OTHOCUTENBHO
HebGONbWOMY NepeyHio MPUOPUTETHLIX NMokaszatenei. B CnpaBoyHoM pokyMeHTe EBponeiickoro cotosa
No HAUNYYLWMUM JOCTYMHLIM TEXHONOTUAM B LTION03HO-OYyMaXHON NPOMbILAEHHOCTU NpeaycMaTpuBa-
loTCA TEXHONOTNYECKNE HOPMATUBLI 1S HOPMUPOBAHUS U KOHTPONSA:

— yoeNbHbIX COPOCOB 3arps3HsOLMX BelecTB B BOAY (LWecTs nokasaresei):

- XMMUYeckoe noTpebneHue kucnopoga (XMK);
- 6uonornyeckoe notpebnetue kucnopopa (bMNK);
- obluee cofepaHue B3BeleHHble BewecTa (OC BB);
- XnopopraHuyeckue coefiuHeHuns (AOX):
- 0bwuit azot (OC N);
- 0bwnit pocdop (0CP);
— yeNbHbLIX BEIGPOCOB B aTMocdepy (YeThipe Nokasatens):
- Nblfib;
- cepHuCThIf 1as (SO,);
- okcupbl aszota (NOx);
- o6Las BOCCTaHOBIEHHas cepa.

KpoMe 3Toro, B CNPaBOYHUKE pernaMeHTUpyioTcs 06beMbl cOpoca CTOYHBIX BOA, 0BpasoBaH e TBepabiX
OTXO[,0B M NOTPebieHNe TENNO- U 3JIEKTPOIHEPTUM B pacyeTe Ha TOHHY BO3AYLWHO CYXOM LeoNo3sl.

Heckonbko cnos 06 obuweit cTpykType CnpaBouHuka «EBponeiickas komuccus. CnpaBoyHbIi LOKY-
MEHT MO HauIyylW UM JOCTYMHLIM TEXHONOTUAM B Le/NI0JI03HO-OyMaxHOH NpOMbILUTIEHHOCTUY (fanee —
CnpaBoyHuk no HAT B LIBTT). JaHHbI cnpaBOYHUK ABASETCA OGHUM U3 26 OTpacieBbIX («BEPTUKANbHBIX®)
Esponelickux cnpasoyHukos no HAT. OTpacneBble cnpaBoYHUKW paspaboTaHsl Ais BCeX BUAOB NMPO-
MbILIEHHOCTH, KOTOpbIE B cOOTBETCTBUU ¢ [upekTnBoit Coseta EC 96/61/EC OT 24 ceHTabps 1996 roga
«0 KOMNNeKCHOM NpefoTBPaLueHNM U KOHTpoNe 3arpsa3HeHuii» (Council Directive 96/61/EC of 24 Sep-
tember 1996 concerning Integrated Pollution Prevention and Control — IPPC-Directive) okasbiBatoT
Hanbonbluee BO3AENCTBUE HA OKpYXKaKOLLEe CPeqy.
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HoPMUPOBAHME HETATUBHOTO BO3JLEWCTBUS HA OKPYKAIOLIYIO CPEJY HA OCHOBE
HAMAYYLWKUX JOCTYNHBIX TEXHOJOTUI B LEAJIION03HO-EYMAXHOMN NPOMBIWAEHHOCTH

Cnpasoynuk no HAT B LGN Beiwen B gekabpe 2001 r. 06bEM cnpaBoUYHUMKa cOCTaBASAET 509 CTpaHULL.
CnNpaBOYHMK OXBATbIBAET BaXHbIE 3IKONOTMYECKME aACMeKTh NMPOU3BOACTBA LENN03HO-OYMaXKHOI
NpOAYKUMN W3 Pa3NYHEIX BOJOKHUCTHIX MarepuanoB Ha WMHTErpUPOBaHHLIX U HeWHTErpUpOBaHHbIX
LeNTION03HO-OYyMaXHbIX NPeanpuATUAX. B CNpPaBOYHMK He BKJKOUEHBI TEXHONOTMYecKMe npoLeccs,
CBA3aHHble ¢ foBbYelt Chipbs (1€COBOACTBO, TEXHONOTUM NPON3BOACTBA XMMUYECKUX PEareHToB 3a npe-
Lenami NpeAnpuUATUA), NOCTaBKaMU CbIpbA Ha NpefNpUATHeE, @ TaKxKe AeATENbHOCTb, CBA3aHHaA C TpaHC-
NOPTUPOBAHMEM U COLITOM. JKONOTUYECKUE BOMPOCH, KOTOPLIE HEMOCPEACTBEHHO He CBSA3aHbLI C MPOU3-
BOACTBOM LENNI0N03HO-OYMaXHOH NpORYyKUMM B CNMpaBoYHWUKe NMOO He paccMaTpuBaioTes, Anbo
paccMaTpuBatoTCs UL NOBEPXHOCTHO.

B cocTaB cnpaBoyYHMKa BXOAAT NATb OCHOBHbLIX YacTeil:

— TexHONorMyeckUi npoLecc NPoOM3BOACTBA CyNb(aTHOM LeNT0N03bl;

— TexHoNnorMyeckuin npoLecc Npon3BoOLCTBa CyNbUTHON LennioNossl;

— MexaHWyecKoe U XMMUKO-MexaHUYeCKoe NPOU3BOACTBO PeBECHON MacChl;

- nepepaboTka BTOPUYHOTO BOJIOKHA (MaKynatypel);

— NMpOU3BOACTBO OYMaru U CMeXHble MPOLECCH.

B Kaxpyl U3 [aHHbIX MaB BKIKYEHb NMATh OCHOBHLIX Pa3feioB B COOTBETCTBUM C 0BLWeH CTPYK-
Typoil U TpeGoBaHusMu EBponedckux cnpaBoyHukoB no HAT B obnacTu KOMMAEKCHOrO KOHTpONS
W NpefoTBpalleHUs 3arpsizHeHUi, onpefileNeHHbIX B PYKOBOASLEM fOKyMeHTe EBponelickoil Komuccum
BAT information exchange guidance document IEF 22-4-1 (2010 r.).

B naTu ocHOBHEIX rMaBax npefcTaBfeHa MHbOPMaLMA NO CledyiolMM HanpaBieHUsM: NPUKNaaHble
npoLecckl U TeXHONOTUM, Hanbosiee 3HaUMMbIe MPOGIEMBI IKONIOTUYECKOTO XapakTepa (Takue KaK pacxof
3Hepruu U pecypcos, BEIGPOCH U OTXOfbI), ONUCAHWUE COOTBETCTBYIOLMUX TEXHONOTUI, LENblo KOTOPLIX
ABNAETCSA COKpalleH e BO3LE/CTBUSA BHIOPOCOB, MUHUMU3AL,MA KOMYECTBA OTXOAO0B U 3HeprochepexeHue,
onpefeNeHne HauNydWmnX BOCTYMHLIX TEXHONOTUI, @ TakKe pa3pabaTsiBaeMble TEXHONOTUY.

OnucaHne TeXHONOTMYECKUX Mep, YYUTHIBAEMBIX MpPU  ONpefeneHUM Hauaydlmnx [OCTYMHbIX
TEXHONOTUM, XapaKTepu3yeTca efUHOI CTPYKTYPOR U BKNoYaeT B cebs KpaTkoe onucaHue TEXHONOTUH,
OCHOBHYI0 3(heKTUBHOCTL C TOYKM 3PeHUs 3KONOTUM, MPUMEHUMOCTb, BO3LEACTBME Ha paznuyHbe
Cpefbl, ONLIT B 06NACTU NPUMEHEHHUS, SKOHOMUYECKUE NOKA3aTeNn, ABUXKYLME CUALI, CNOCOBCTBYIOLME
peanu3alnyu faHHOW TEXHONOTUM, NPUMEPEl NPEANPUATUIA U CNUCOK NUTepaTypEl. Pa3gen, NoCBALWEHHbIA
Haunyywnm [OCTYNMHBIM TEXHONOMMAM, BKIKYaeT B cebs AManasoHbl ypoBHeil BbIOGpOCOB/COPOCOB
U NoTpebNeHns, CBA3aHHbIE C UCMOb30OBAHMEM [AHHbIX HAWAYUIWKX QOCTYMHLIX TexHonoruii. B ocHoBe
BbLIBOLOB, CLENaHHbLIX B OTHOWeEHUM Hau-
NVYLIUX BOCTYMHBIX TEXHONOTUI, NEXUT OMbIT
B paMKax KOHKDPETHbLIX MeXAYHapOAHbIX NMpU-

CnpasoyHo
B Hacmoswee spems Ha calime Esponetickozo bropo

MepoB U 3KCNepTHas OLeHKa.

OThenbHO OCTAHOBMMCA Ha paspene,
NOCBALWEHHOM cynbhaTHOW BapKe, NOCKONbKY
OHa fiBNSeTCA OCHOBHbLIM NMPOLECCOM MpOu3-
BOACTBa LeNNono3Ll BO BCeM MUpe BBUAY
NOBLIWEHHOW NPOYHOCTU LeNtoNo3sl 1 BO3-
MOXHOCTU €& WCNONb30BAaHUA CO BCEMU
BUBAMU fipeBecUHbl. CynbdhaTHbIM cnocoboM
npoussoantca 6onee 95 % Bcell LENNIONO3bI

EIPPCB o6ecneqen cs80600HbIl docmyn K npoexkmy
(cocmosnue Ha urons 2013 2.) smopoll pedaxkyuu
cnpasoyHuka «Esponelickaa xkomuccua. Cnpasoy-
HbIl OOKyMeHm 1o Hauayqwum GOCMynHbiM mex-
HOMo2UAM 8 UEAI0N03HO-BGYMaXHOU NpoMmbiui-
nenHocmu» (European Commission. Reference Doc-
ument on Best Available Techniques in the Pulp and
Paper Industry); o6vem dokymenma cocmagngem
899 cmpanuy.
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B mupe. Mo faHHbIM eBponeiickoro Cnpa-
BOYyHMKa no HAT B UBM wn B 3anagHoi
EBpone nNpon3BOACTBO TOBApPHOW Ccynbdar-
HOli GeneHoW Lennonosbl fBNSEeTCs [OMU-
HUpYIOWMM U cocTaBnsetT 6onee Tpex u4eT-
BepTeil BCero o6bema NPON3BOACTBA.

MpO13BOACTBO LN HON03 bl- C/TOXH bIATEX-
HONOTMYECKUIA LMWKA, B KOTOPbIA BXOAAT cre-
ayowune onepaunmn (ctagmu) (pucyHok 1):

- NOAroTOBKa ApeBeCcCHOro Cbipbs (OKOpKa
[LpeBecuHbl, NOMy4YeHMe TEeXHONOrMYecKoi
Lenbl U3 ApeBeCcKHbl 1 Nojaya LWenbl B Mpon3-
BO/ACTBO);

-BapKa [peBecHOro cbipba (nonyyeHue
Lennnno3Horo nonygabpukara);

- fenurHmdmrKauma 4o octaTovHoro cogep-
KaHuUA NUrHnuHa B uenntonose 3-4 %;

-MPOMbIBKa LEeNNN03bl;

-COPTUPOBKA M OYMCTKA LeNntonosbl;

-oT6enka uennwnosbl  (yrnybneHHas
fenurHndurkauma Ao 0CTatoyHOro cogep-
XKaHWA NUTHWHA B LENN03HOM nonydab-
pukate ~1 %);

-pereHepaums YepHOro LLenokKa;

-nepepaboTka OTXOA0B; O4YMUCTKa raso-
BbIX BbIGPOCOB U CTOYHbIX BOA,

Mpu cynbdaTHON Bapke LENN0NO03bI
OCHOBHbIMM nNpo6nemamun ABAAKOTCA cbpa-
CbIBaEMbl€ CTOYHbIE BO/bl, BLIGPOCHI B aTMOC-
thepy, BKIOYaa AypHonaxHylne rasbl, a Tak-
e aHepronoTtpebneHne. ObpasoBaHne TBep-
[bIX OTXO[0B HE3Ha4UTeNbHO W B HacTosllee
BpeEMSi He SBAfeTCH 3KONOrMyeckoi mnpo-
6nemoii. OCHOBHbIM CbIPbEM SIBNAIOTCA BO306-
HOBNleMble pecypcbl (gpeBecuHa ¥ BOAa),
a TakXe XMMUYyeckme peareHTbl ANS Bapku
n ot6enmBaHus.

O6uwasa cxema notTpebneHns cobipbs U 3a-
TpaT 3Hepruu, a TakXKe NpPoOU3BOACTBa MNpoO-
OYKUMKN, NOGOYHbIX MPOLYKTOB W OCHOBHbIX
BbI6pOCOB/C6pPOCOB, OTXOLOB W T. M. nNpu
Npon3BOACTBE CyNbMaTHONM Lennonosbl npes-
CTaBfieHa Ha puUCcyHke 2.



HopmwuposaHue HeraTUBHOTo BO34eMCTBUS Ha OKPy>Xal Wyl Cpesy HAa OCHOBE

HAUNYYLW WX AOCTYMHbIX TEXHOTOTUM B LIEIIKO/TIO3HO-BYMAXHOWM MPOMBILIEHHOCTW

- 3NEKTPO3HEPIUS
- HedpTb, ras, yronb

OHeprus -Topeh
- KOpa, ApeBecHble

- BOfA ANS OXNaKaeHS
Bopa - TeXHOMOrMYeckast

NaOH, 072, NaClO,,

XumukaTsl SO,, H,0,. 02
MgS04, Ca0

Mpou3BOACTBO Cy/baTHOM

— LeNsIo/103bI
bIpbe: Mpogykuusa:

- ApeBecnHa i= > - ToBapHas Lennnosa
- jpeBecHas wena - uennonosa

- OTXOAbl IECONUNEHUS Hanpasnsemas Ha BAM

TasI0Boe Macso
ckunnaap

W/IEKTPUYECTBO
nap

| OHeprua 1
NO, SO.. €O, CO,,

MbUb, JypPHOMAXHYLLYE COeANHe-
HUS cepbl (METUIMEPKaNTaH,
[LMMeTMACY b, CEPOBOAOPOA),
X/I0PCOAEPXKALLMB COEAMHEHNS

- opraHnyeckme Bellectsa (XIK, BK)
3KCTPaKTMBHbIE BELLECTBA

m/10pOpraHnyeckyie coeyHeHns (AOX)

-asor, chocchop

- B3BeLLEHHbIe BeLLecTBa

- KpacsilLye BeLLecTsa

CTOuYHbIE

- KOTe/lbHasA 30Ma
- U3BECTKOBBIIA LLTaM

TBepAble OTXOAbl _ wnam YEpHOTO 1 3e/IEHOTO LIETIOKOB
- [ipeBeCHbIe 0TX0fbI

-apyrve

PucyHok 2 - O6wasn cxema Bxoaal BbIXxoAa NPOU3BOACTBA CYyNbMATHONR LENNONO03bI
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OCHOBHBLIMU UCTOYHMKAMU COPOCOB B BOAY ABASKTCH MPOLECCH OKOPKU APeBeCUHbI, NPOMbIBKH,
OTOENKN, MOATOTOBKM XMMUYECKUX pPeareHTOB B LWKJe pereHepauuu xumukatos. B cOpocax B Bomy
npeobnapfaloT noTpebnsiolme KUCNOPOA OpraHUYeckue BelyecTBa. HekoTopble coeanHeHus, cOpachi-
BaeMble B BOfY, TakMe KaK 3KCTPaKTUBHble BelyecTBa (Hampumep, CMOMfIHblE KWUCAOTbI), KOTOpble
BbILLENAYUBAKOTCA U3 KOPLI NPU NOLFOTOBKE APEBECUHBI, OKa3biBaKOT TOKCUYHOE AeiCTBUE HA BOAHbIE
OpraHu3Mbl. COPOCH KPacALNX BELLECTB OTPULATENLHO BAUAIOT HA XUBbIE OPraHU3Mbl BOLOEMOB, TaK Kak
yMeHblWaetcs npo3payHocTb Boabl (XMK). OuniieHHbIe CTOUHLIE BOAH! NOC/E OTORIKH, Mg UCTONb3YIOTCS
XJIOPCOfiepKallme XUMUKATL, COREPKAT OpraHNyYecku cBsi3aHHble coepuHeHus xnopa (AOX). Cépochl
NUTaTeNbHEIX BellecTB (a3oTa W docdopa) cnocobCTBYIOT 3BTPOdUKALUM BOLoeMOB. MeTannbl, u3Bne-
KaeMble U3 ApeBeCUHEI, NOCTYNAT B HE3HAYUTENbHbIX KOHLEHTPaLMAX.

CyliecTBeHHOe cokpalleHue 3arpsasHsiowmx sewecte (XMNK, AOX), cbpacbiBaeMbiX NpefnpUATUAMM
no NPOU3BOACTBY LENNI0A03bl, MOXKET B 3HAYUTENbHONM CTeNeHU JOCTUIaTbCA NOCPEACTBOM peanunsaLuu
Takux Mep B XOfe TexHonornyeckoro npoulecca (HAT) Kak:

1/ Cyxas oKkopka ApeBecHHsI.

2/ MoguduunpoBaHHas Bapka, Kak Npu NepuofuUYeckoM, Tak U NpU HeNpepLIBHOM pexiuMe Bapke.

3/ BblcoKo3th(heKTUBHAA MPOMbIBKA W 3aKPLITHIA LMK OYUCTKU M COPTUPOBAHUA HeBENeHo Lennionossl.

4/ KncnopopHasa genurHudnkauns.

5/ Ot6enka ECF (oTGenueaHue 6e3 3fieMeHTapHOTO XJ10pa) U PeLUpPKYAALUS LWENOUHbIX dubTpa-
TOB OTGENKM (N5 NPOMbIBKU HebGeNeHO LLennossl).

6/ OuncTka 1 NOBTOPHOe UCNONb30BaHMe KOHL,EHCATOB.

7/ CucTeMbl, NO3BONSIOLME NOBTOPHO MCNONL30BATL BCE YTEUKU U NEepenBEl.

8/ 0becneyeHne LOCTATOYHOTO KOJNYECTBA MOLHOCTE M OIS BEIMAPKU U CUTAHUS YEPHOTO LeNokKa.

9/ C60p M NOBTOPHOE UCMONb3OBAHME YCIOBHO YUCTHIX BOJ,.

10/ O6ecneyenmne 60blWKUX 06beMOB ByhepHEIX EMKOCTE A8 XpaHeHUs NepenuBoB.

11/ MepBUYHAs OUMCTKA CTOYHBIX BOS,.

12/ buonornyeckas oUYUCTKA CTOYHEIX BOA.

YpoBHM cOpocos g EBponeiickux npepnpusTuii
no Npou3BoAcTBY GeneHoil U HebenéHoit cynbaTHoit | CnpasoyHo
Lennonoss, BHefpUBLIKX Hauayyliume poctynHele | flo daHusim Poccmama Ha 2012 2. 8 cym-
TEXHONOTUM NPU UCMONB3OBAHUM COOTBETCTBYIOWUMX | MAPHBIX COPOCAX 3G2pPA3HEHHBIX CMOYHbIX
KOMOWHAUMI TeXHONOTUYECKUX Mep, NpuBefeHsl | 800 obpabamsisaruiux npouzsodcms dons
B Tabnunue 1. YkasaHHble ypoBHU cbpocos oTHocaTcs | YBIT npessicuna 30 % (9051 max. M),
K CpefHerooBsiM nokasatensm. Lindpsl oTHocaTes | a 8 obweli cmpykmype 3a2pA3HeHUs BOOHbIX
UCKNOYNTENBHO K Uenntonose. B pamkax uHTerpu- | pecypcos Poccuu — 6 %.

POBaHHbLIX NPeanpuATUil cOpockl Npu NPOU3BOLCTBE
OyMaru yuuTeBaloTCs OTAENLHO.
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HopmuposaHune HeraTMBHOTO BO3AEeMCTBUSA Ha OKPY>X Al WYl Cpeay Ha OCHOBe

HAVUNYYLWUX AOCTYMHbIX TEXHOIOTUIA B LEE/IIFONO3HO-BYMAXHOW MPOMBILIEHHOCTU

Ta6nnuya 1

Heb6eneHasn
. BeneHas cynbaTtHas
MapameTpbl EQnHMLBI n3mepeHnii cynbgatHas
Lenntnosa

Lenntonosa
XM K Kr/T Y 8-23 50 - 10
BMK Kr/TD 03- 15 02- 07
OC2 BB Kr/TD 06 - 15 03- 10
AOX Kr/1h « 0,25 -
OC N Kr/Th 0,01 - 0,03 0,01 - 0,02
OoC P Kr/Th 01 - 0,25 01- 0.2
Konn4yectBo CTOUHbIX BOZ, MYyTD» 30-50 15 - 25

TOHHA BO34YLLUHO CYXOi Lennonossl 2s06Lee cogepxaHve

BbI6GpOCHI OTXOAALLEro nasa U3 pasNMYHbIX UCTOYHMKOB paccMaTpuBaloTcs B NPOM3BOACTBE CyNb(aTHOW
LLennono3bl B Ka4ecTBe OfHON U3 Hanmbonee akTyanbHbIX 3KONOTMYecknx npobnem. MICTo4UHMKamMmn BbIGPO-
COB B aTmoc(epy BbiCTynaroT: OGyHKep AN XpaHeHWs LWenbl, BAPOYHbIA KOTEN, MPOMbIBKA LEeNnnosbl,
COpPTMPOBKa, 0T6eN04YHas yCTaHOBKa, CogopereHepauoHHblii KoTen, n3BectepereHepaLmoHHas neyb, nevb
ONA CXXUTaHUsA Kopbl, MNOATOTOBKA XMMUYECKUX peareHToB A9 OTO6ennsaHua, BbinapmsBaHue, NoArotoBka
6enoro wWeénoka, cywka uennonosbl. Kak yxe roso-
punocb, BbIGPOCHI COCTOAT B OCHOBHOM W3 Cepo- CnpaBOYHO
copepxalwmnx COQ,U,I/IHEHVIIZ,TaKVIX KaK AnoKcua cepbl Mo paHHbIM PoccTaTa Ha 2012 r. B obuem
N gypHonaxHyuine BOCCTaHOBJ/IEHHble COeAUWHEeHUA obbeme ob6bpabaThbBawuUWMUX NPOM3BOACTB
cepbl - MeTU/IMepKanTaH, AMMeTuncynbpu n cepo- 0o6beM BbI6GPOCOB 3arpA3HAl W MX BelWwecTB
Bogopod. MoMumMo 3TOro, OCyW,ecTBAAOTCA BblbO-
POCbl TBEPAbLIX YacTuL,.

Mepbl Mo COKpalleHUto BbIGBPOCOB B atMochepy:

1. C60p N CXKXNUraHne KOHUEHTPUPOBaHHbIX rasoB C HENMpPUATHbIM 3anaxoMm, a TakKXe KOHTPO/b nony-

LBMN Poccum cocTaBun 2 % (128,5 Tboic. T)

YaeMblX B pe3ynbraTte BbIGPOCOB S02 CxuraHWe KOHLeHTPUPOBAHHbIX ra30B MOXET OCYLLEeCTBAATLCSA
B COfOpereHepaLMoHHOM KOT/e, B MW3BeCTEpereHepalMoOHHOW neus NM60 B OTAENbHOW neuun
C HU3KMM cofepkaHnem NOx. [bIMOBbIE ra3bl, BbIGPOC KOTOPbLIX OCYLLEecTBAsAETCA U3 n3BecTepere-
HepauuoHHOI neun, 061afaloT BLICOKOW KOHUeHTpauueli SO2 pereHepauus KOTOPOro ocyliec-
TBASIETCS B ra3onpombiBatene.

2. C60p 1 CXKUraHme pacTBOPEHHbIX ra30B C HEMPUATHLIM 3anaxoM, BbIGPOC KOTOPLIX OCyLLecTBAseTCs
13 pas3NMyHbIX UCTOUHMKOB, a TaK)Ke oGecrneyveHne KOHTPONs nonyyaemoro S02

3. YMeHblIeHMe BbIGPOCOB 06Lieli BOCCTAHOBMEHHON Ccepbl U3 COAOPEreHepauuoHHOro Kotna no-
cpeAcTBOM o6ecneyeHuns aPHeKTMBHOIO KOHTPONS cropaHns U uamepexus CO 1 U3 u3BecTepereHe-
pauvoHHO neus nocpefcTBOM o6ecneyeHUss KOHTPONsS Haj M36bLITKOM Kucnopoga, nyTem
MCMONb30BaHNA TOMMMBA C HU3KAM COAEpXaHUeM cepbl, a TakXe MOCPeAcTBOM KOHTpONs
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CO/lepXKaHnsi OCTaTOYHOIO PacTBOPVMMOIO HATPWS B KayCTU3aLMOHHOM LUfaMe, NofaBaemMoM B Meub.
KOHTponb BLIGPOCOB cepHUcToro rasa (S02 u3 cogopereHepalMoOHHOrO KoTna nyTtemMm o6xwura
YepHOTo Lienoka C BbICOKOW KOHLEHTpaumell Cyxux BellecTB B COLOPereHepalMoHHOM KOTne,
YTOGbI YMEHbLINTL 06pasoBaHme SO2 /UMM ¢ NOMOLLLIO Fa3004UCTUTENS AN AbIMOBbIX ra30B.
KoHTponb Bbi6pocoB okcuioB aszota (NOJ M3 coaopereHepalMoHHOIO KOTia W M3BecTepereHe-
pauvoHHol neuw, nyTeM ob6ecneyeHuss COOTBETCTBYIOLLMX YCAOBUI 06XuUra n nytem o6ecrneveHus
COOTBETCTBYIOLLEr0 CMELUUBaHWUS W pasfieseHns BO3fdyXa B KOT/e, a Takxe 3a cueT obecrneuyeHus
Hagnexalleih KOHCTPYKUUM B Clyyae ¢ HOBbIMU UM MOZAEePHW3NPOBaHHbLIMU YCTaHOBKaMU,;
KoHTponb BbiGpocoB okcugoB aszoTa (NOJ M3 BcnomoratesbHbIX KOTe/bHbIX YCTAHOBOK MNyTeM
KOHTPONS YCNOBUIA 0GXMra, a TakxXe 3a cueT o6ecneyeHUs Hagnexaileil KOHCTPYKUWM B caydae
C HOBbIMU W MOZAEPHU3UPOBAHHbLIMU YCTAHOBKAMU;

. CokpatueHne BbiGpocoB SO02 13 Bcnomorate/ibHbIX KOTeNbHbIX YCTaHOBOK 06ecrneynBaeTcs nocpes-

CTBOM WCMO/Ib30BaHWUsA KOpPbl, ra3a, He(TU C HU3KUM COAep>KaHUeM cepbl U Yris, NM60 KOHTPONs
BbIGPOCOB CEpbl NpY MOMOLLM Fa3004UCTUTENS.

OunucTKka CoAOpereHepaLMoHHOro KOT/Ma, BCMNOMOraTeslbHbIX KOTe/bHbIX YCTAHOBOK (B KOTOPbIX
ocylecTBaseTcs CXXuraHme 6MoTONIMBA U/UN M UCKONAEMOro TONMBA) U U3BecTepereHepaLuoHHOM
neun oT AbIMOBLIX ra30B OCYLLeCcTBASETCS NPy MOMOLLM 3(PHEKTUBHbLIX 3NEKTPOPUNLTPOB, LieNbio
KOTOpPbIX ABASIeTCA COKpalleHue BbiIGPOCOB MbINW.

BTa6nuue 2 NnpvBefeHbl YPOBHW BbIGPOCOB BaTMOCHepy, KOTOPbIE MOXHO JOCTUTHYTh AN HAWUYYLLNX
AOCTYMHbLIXTEXHONOTUIA NPW COYeTaHUM yKazaHHbIX Mep BTEXHO/IOTMUYECKOM npoLecce. YPOBHU BbIGPOCOB
OTHOCATCS K CPEeAHerofjoBbIM MoKa3aTeasiM U CTaH4APTHLIM YCIOBUSM.

Ta6nuya 2
. BeneHas v He6eneHas
MapameTpsbl EQANHNLUBI n3MepeHuni
cynbatHas uennonosa
Mbinb Kr/7l) 02 - 05
S02(B nepecyete Ha S) Kr/7l) 02-04
NOx (B eg. NO2 Kr/7] 10- 15

O6L1as BOCCTaHOBNEHHas cepa

(B nepecyeTte Ha S)

Kr/7l 01- 0.2

V TOHHa BO34YLLUHO CyXOii LieNnnosbl

Kak yxe rosopunocb Bbille, 06pa3oBaHMe OTXO4OB [f1s NPOU3BOACTBA LENN003bl ABAseTcs
HavMeHee 3HauyMMOI Mpo6nemoii. Mpy Npon3BoAcTBe CynbaTHOW Lennono3sl 06pasytoTea cnegytoliune

BUabI
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TBEP/AbIX OTXOL0B:
HeopraHUYeckuii Lwnam (Laam 3eeHoro LWENOKa U U3BECTKOBLIN Lifiam) OT XMMUYECKoi pereHepawuu;
KOpa U peBecHble OTXOfbl OT MOATOTOBKM ApPEeBeCUHbI;
L1aM OT OUYMCTKM CTOUHbIX BOJA (HEOPraHWYEeCcKUX Matepuanbl, BOOKHA W aKTUBHbIA un);
MNbifb 1 30/1a OT KOT/IOB W Neyeil;



HoPMUPOBAHME HETATUBHOTO BO3JEWCTBUA HA OKPY3KAIOLIYIO CPEJY HA OCHOBE
HAMAYYLWKUX JOCTYNHBIX TEXHOJOTUI B LEAJIION03HO-BYMAXHOMN NPOMBIWAEHHOCTH

— TBEpPLbIe OTXOALl COPTUPOBKMU (B OCHOBHOM necox) OT NOATOTOBKMW ApeBeCUHbI.
MHorue OpraHn4yeckKue BellecTBa (KaK npaBuNo, KOpy U ApeBecCHble OTXO)J,bI) CKUrawT gna nony-

YEHWS IHEepruu.
Ona HOT mepamu no cokpalieHWto TBEpLbIX
OTXO[OB ABAATCA:

1. MUHMMU3aLMA 0Opa30BaHUA TBEPLLIX OTXO-
LOB, @ Takke, N0 BO3MOXHOCTU, pereHe-
pauus, nepepaboTka U NOBTOPHOE MCMOSIb-
30BaHue.

CnpasoyHo

flo danubim Poccmama na 2012 2. 8 obuiem
obveme ob6pabamesigarowjux npoussodcms obpa-
308aHuUa omxodos LUbIl Poccu cocmasun 2 %
(6,1 man. m).

2. PazpenbHeIil cO0p M NPOMEXYTOUHOE XPaHEHWE KOMMNOHEHTOB OTXOAO0B Y UCTOUHMKA 0Opa3oBaHms
ANA TOro, YToOkI CAENaTh BO3MOXHbIM COOTBETCTBYIOLEE 0OpalleHUe C OCTaNIbHBIMU OTXOAAMHU

3. CuraHMe BCex HeOMacHbIX OpraHMYecKUX OTXOROB (KOpa, OMWJKW, OTXOAALWMA Wnam W T.A.)
B KOT/IaXx COOTBETCTBYIOWMNX KOHCTPYKLMUA C MONyYEHUEM 3HEPTUM B CyYae, Korpa cobpaHHble
OTXO[bl NOBTOPHO He UCNOb3YeTCA B TEXHONOTUYECKOM LUKAe.

4. YTunusaumusa oTXo40B B BUAE UX NepeHanpaBieHUA Ha NPeanpUATUA APYruxX oTpacaei, Takux Kak
NecHoe X03ANCTBO, CeNbCKOe XO3ANCTBO U Ap. A8 UCNONb30BaHMA.

KonnuecTBO TBEPALIX OTXOLOB, KOTOPOE MOXET ObiT 0O6pasoBaHO NpU CyNbhATHON BapKe LT oN03bl
npu obecneyenun HAT B cpefiHeM cocTaBnseT 15-45 KI/T BO3LYWHO CYXOil LENNION03bI.

LBN siBnsieTca 3HeproeMKUM NMpou3BOACTBOM. Bonblias yacTb SHepruu pacxopyercs Ha oborpes
pa3NUYHbIX XUAKOCTEN W ANA ucnapeHus Bofbl. TennoBas 3HEprus MCNOAb3YeTCA TaKKe ANf YCKO-
PEHUA WUAW KOHTPOAA XUMWYECKMX peaKLMWidi. INeKTpuyeckas 3HEpPrus B OCHOBHOM pacxofyeTcs ANs
TpaHCNOPTUPOBaHMS MaTepuanoB (nepekaunBaHus) u Las paboTel GyMmarofenareibHoi MalnHel (TONbKO

Ha UHTErpupoBaHHbIX 3aBop,ax).

[ns Toro 4TOObL YMEHLWHTL NOTpebNeH e CBEXEro Napa W 3IEKTPOIHEPTUM, a TaKKe YBEIUUYUTL
BLIPAaBOTKY NMapa W 3NeKTPOIHEPTUN BHYTPEHHEro NoTpebNeHUs npepfaralwTcs clegylolie 3Hepro-
cbeperatoline Mepel, obecneynBarwlime sHeapeHne HAT:

1. Mepbl N0 BLICOKOW pekynepalumn Tenaa u HU3KoMy noTpebieHunio Tenna:

- BbICOKO®E coflepaHune Cyxux TBepAbiX BELECTB B YEPHOM LLeNOoKe;

- BblCOKas 3P HEKTUBHOCTL NAPOBLIX KOTNOB;
- 3hheKTUBHAA BTOPUYHAS CMCTEMa HarpeBa;

- 3aMKHyTasa cucrema BO)J,OCHa6)KeHl/IFI,'

- OTHOCUTEJIbHO 3aMKHyTbIl7| npouecc OT6eJ'Il/IBaHl/IFI,'

- BbICOKasA KOHUEHTpaL KA LeNntno3sl;
- NpefBapuTeNbHasn CylWKa U3BeCTH;

- UCNofib30BaHWe BTOPUYHOTO Tensa and o6orpeBa 30aHW;

- 3heKTUBHEI KOHTPONL NpoLecca.

2. Mepbl Ans HU3KOTO NOTPebEHUS INEKTPOIHEPTUN:

- BbICOKasA KOHUEHTpaL KA LeNntno3sl;

- ynpaBieHUe CKOPOCTLIO PasInyHbIX LBuratenei;

- 3D PeKTUBHbIE BaKYYMHbIe HACOCHI;

- NpaBWIbHOE ONpefeneHne napaMeTpoB TpyD, HACOCOB U BEHTUIATOPOB.
3. Mepebl 06ecneyeHmns BoICOKON NPOU3BOAUTENLHOCTU BLIPAOOTKU 3NEKTPOIHEPrUM:

- BbICOKOE fiaBJieHWe B BAPOYHOM KOTAE;
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- obecneyeHne Kak MOXHO Golee HU3KOTO TEXHUYECKN JONYCTUMOTO AaBAEHUS BLIXOLHOTO Napa
B TypbUHE C NPOTUBOAABAEHUEM;
- KOHALEHCALMOHHAA TypOUHa ANs NPOM3BOACTBA 3HEPrUM 3@ cYeT U3BLITOYHOTO Napa;
- Bblcokuit KNI Typ6uHsl;
- NpefBapuUTe/ibHbIA NporpeB BO3Ayxa U TOMAUBA, NOCTyNaloLero B KOTes.
MoTpebneHune TENNO- U NEKTPOIHEPTUN SHEPrOIKOHOMUUYHLIMU NPeaNPUATUAMU MO NPOU3BOACTBY
cynbdaTHOI Lennonossl 1 GyMarn B CnpaBoyYHUKe NPefCcTaBieHo cieayiollum obpazom:
— HeuHTerpupoBaHHLle NPeAnpUATUA NO NPOU3BOACTBY OeNeHOM CyNbhaTHON LeNTIN03bI: TEXHO-
norudeckoro Tenna — 10-14 [[x/T (cpegHecyTOUHbIA BbIXOL MPOLYKTa B TOHHAX) W 3/eKTPOIHEPrUn —
0,6—0,8 MBT-4/T;
— WHTerpupoBaHHele NpeAnpUATUA NO NPOU3BOLCTBY DeneHoi cynsdhaTHON Leonossl U Gymaru:
TexHonoruyeckoro Tenna — 14-20 T[x/T u anekTposHeprun 1,2—1,5 MBT-u/T.
YKasaHHble Bbile Mepbl N0 CHUXEeHUIO cOPoCcoB/BLIBPOCOB, 0Opa30BaHUI OTXOA0B U NOTpebneHUo
3HEpPruU NMpU NPaBUNLHON MX KOMOMHAUMW [al0T BO3MOXHOCTb NPEAnpUATUAM MO MPOM3BOACTBY
Lennno3bl 0fHOBPEMEHHO LOCTUMHYTH XOPOLWMUX IKONOTUYECKUX U IKOHOMUYECKMX nokasaTeneil. Bee
Mepbl MMeIoT CBOM NpenMyLLecTBa U HeflocTaTKu. Tak, Cyxas oKopKa ApeBeCcUHbl NO3BOAAET 3HAYUTENLHO
CHU3UTL COPOCHI B BOAY, HAaNpUMep, yMeHblUeHUe Pacxofa BOAk! B AnManasoHe 5-10 M3/T cHuxaeT obLiee
COfepxkaHue B3BelleHHbIX BellecTB (OCBB) B guanasoHe 2-10 kr/T, a obwas Harpyska XMK moxer
ObiTb CHUXEHA 10 10 %. Mpu 3TOM, noTpebneHue SHepruM YBeNUYUBAETCS 3@ CYET PYHKLMOHUPOBAHMS
OKOpOYHOro GapabaHa B pexume cyxoit OKOpkUM. C APYroil CTOPOHBI, MOCKONLKY KOpa UMeeT HU3KYI
BNAXHOCTb, NPU @& CUFAHUW MOXHO NOAYUYNTL 3HAUUTENBbHOE KONYECTBO AONONHUTENLHON IHEPTUU.
CnepyeT Takxe 0BpaTuTe BHUMAHUE, UTO HEKOTOPbIE NPe/IoKeHHbIe Mepsl fielleBe BHepATs Npu
CTPOMUTE/ILCTBE HOBLIX 3aBOJOB, YeM NpU MOAepHU3aL N cTapeiX. Tak, UHBECTULMOHHbIE 3aTpaThl Ha 3aM-
KHYTYIO CUCTEMY NPOMbLIBKM NO JaHHbBIM eBponeiickoro CnpasoyHuka no HAT B LB Ha HoBbLIX 3aBofax
COCTaBNAKOT, KaK NPaBUNO, 4—6 MJIH. €BPO, @ Ha CYLeECTBYIOIKUX 3aBOJaX — 6—8 MiIH. eBpo.
MOHSATHE «HAWYULWNX BOCTYMHBIX TEXHONOTUA» He ABNSETCA HOBLIM ANS LENIONO3HO-OYMaXHON NpOMbILL-
NeHHocTu. EwE B 2004 r. nof pykoBofcTBOM Poccuitckoi Accoumalim opraHusaLmin U npeanpusTuin LenaonosHo-
OyMaxkHON NpoMbilneHHocTH PAO «ByMnpom» Bbina cozpaHa nporpamMa paspaboTki CUCTEMbI TEXHONOMUYECKOTO
HOPMWUPOBAHUA Ha OCHOBE HaWMYYLWMUX CYLECTBYIOLMX TexHonoruin ans poccuiickux LBIM. B pamkax paHHoi
NporpamMMel BbUTM MPELIOKEHbI TEXHOMOTUYECKME HOPMATUBLI, 3aNNaHUPOBAHHLIE K BHEAPEHMIO B paMKax
MUNOTHOTO NPOEKTA [i/IA YEThipex NPeNpPUATUI LLENSTINO3HO-OYMaXKHOH NPOMBILLNEHHOCTH B PA3INYHbLIX PETMOHAX
Poccuu. PAQ «byMnpoMy» Gbina opraHusoBaHa paspaboTka 6a3oBbIX LOKYMEHTOB NO NPUMEHEHUIO HOPMaATUBHO-
NpaBoBoi Gaskl cTpaH-uneHoB EC ¢ pasBUTON LeNoNo3HO-ByMaxHON NPOMBILAEHHOCTbIO, @ TAKKE NPOBEAEHa ee
afanTalus K ycnoBuaM pabotsl poccuiickoit LIBM. B xope 370t paboTbl 6611 pa3paboTaHbl U BbINYLEHI:
1. HayyHoe 060CHOBaHMe HeOBXOLMMOCTH Nepexofa Ha CUCTEMY TEXHONOTUYECKOTO HOPMUPOBAHUS
NO UHTErPUPOBAHHbLIM NOKa3aTeNAM.

2. COopHUMK Haunydwmux cylecteylowmx TexHonoruit (HCT) pas OCHOBHBIX BUZOB MPOJYKLUU
LeNTION03HO-OYMaXHON MPOMBILWIEHHOCTU.

3. COOpHUK TEXHONOTUYECKUX HOPMATUBOB cOPOCOB, BHIGPOCOB M 06Pa3oBaHUA TBEPALIX OTXOLOB
Ha ocHoBe Ucnons3oBanns HCT s OCHOBHLIX BUAOB LesTIoN03HO-OyMaXHON NPOAYKL MU,

4. MeTofuyeckune yKaszaHUA MO MCMNONB3OBAHUIO TEXHONOMMYECKUX HOPMATUBOB B LEN/IONO3HO-
OYMaXHOW NpOMbIWAEHHOCTH PoccuM, a TakKe MO NOATOTOBKE MaTepUanoB ANS NOJyYeHUs
pa3peLleHunii Ha NpMPOLONOb30BaHMe.
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HoPMUPOBAHME HETATUBHOTO BO3JLEWCTBUS HA OKPY3KAIOLIYIO CPELY HA OCHOBE
HAMAYYLWKUX JOCTYNHBIX TEXHONOTUI B LEAJIION03HO-BYMAXKHOMN NPOMBIWAEHHOCTH

K coxaneHutw, B KoHUue 2004 rofa, B CBA3M C agMWUHUCTPAaTUBHON pedopMoOil U nepepaveit
byYHKUMIA pa3pelwnTensHbiX Nnpoleayp PoctexHagsopy, noarotoneHHas PAO «bymnpoms nporpamma
He noayyuna pasBuTUA.

HecMoTps Ha 3TO poccUicKUMe LeN 0N 03HO-OyMaxHble NpeanpUATUS akTuBHo BHeapsoT HAT. Wupoko
M3BeCTHa NpupopooxpaHHan pesatensHocTh [pynnel «Mnaum», OAO «Mouau CNMK», ApxaHrenbckoro,
Conukamckoro, Conombansckoro KOMOMHaTOB. [axe yyuTeiBas TOT PaKT, YTO CUCTEMA TEXHONOTUYECKOTO
HOPMWUPOBAHWUA Ha OCHOBE HaWMAYYLIMX LOCTYMHbLIX TEXHOAOTMI B Halleil CTpaHe Noka He AeMCTBYeT,
paboTa KoMnaHuii no BHegpeHuto HAT AaeT cBOM pe3ynbTaThl, U HA YKa3aHHbLIX NPEANPUATUAX NO pAaY
nokasaTefieil oTaebHEle HOPMATUBHI V3Ke AOCTUTHYTHI U BEIMONHATCA (AaHHble PAO «bymnpoms).

OToenbHO OCTAaHOBUMCA Ha npeanpuaTuax rpynnsl «Mnum» u Apxarrensckom LLBK, koTopble akTUBHO
BHeapsatoT HAT Ha cBoux npegnpuatuax. PaccmMoTpuM npumepbl BHeApeHMS Mep NO COKpalleHuio
cOpOCOB 3arpA3HAIOLLMX BEILECTB B BOAY, BHIOPOCOB B aTMOochepy U TBEPALIX OTXOA0B PEKOMEHAOBAHHbIX
B CnpaBoyHuke no HAT B LI npu npon3BoacTee cynbdaTHON LEennoa03bl.

B coctae OAQ «Ipynna«num» BXOQUTTPHU LienioNno3HO-OyMaxH bix koMGuHaTa (b unuana): B Kopsikme,
Bpatcke u Ycto-Unumcke. dons npepnpustuii rpynnsl «Mnum» B 06LEPOCCUACKOM NMpPOU3BOLCTBE
TOBApHOW LENN0A03bl NPeBbIlWaeT 66 %, B BbiNyCKe POCCUHCKOTO KapTOHa cocTaBnseT Gonee 24 %,
a B ob1em obveMe nponseogcTea bymaru B Poccuun coctaBnset okono 6 %. B 2012 r. 0AQ «Mpynna «Mnums
HanpaBuia Ha BLINOJHEHME NPUPOAOCOXPAHHbLIX MEPONPUATUIA, HALLENEeHHbIX Ha CHUXeHWe BO3AeiCTBUSA
NPOU3BOACTBEHHOW AeATENLHOCTU Ha OKPYXaWLLYK Cpeay, a TakKe Ha npefoTBpalleHue aBapUilHbIX
cUTyaLmit okono 5,2 Mipp. py6. Bmecto ymepogHoro Toniuea B [pynne «Mnums B 2012 1. G610 COXIKEHO
1,8 MJTH. T KOPOAPEBECHBIX OTXOLOB, YTO MO3BOAUAO NPEAOTBPATUTL BHIBPOC B aTMOChepy 900 ThiC. T Nap-
HukoBoro rasa C0.

B dunuane B bparcke B 2012 I. Npu CTPOUTENLCTBE HOBOM LENTION03HON TUHUM OblNa NpeaycMoTpeHa
VCTAaHOBKA COBPEMEHHOM cucTeMbl ans cGopa AypHOMAxXHYILMX ra3os, 0OpasyoLnXcs B NpoLecce Npons-
BOACTBA. 3T rassl OYAYT CKUIATLCH B HOBOM COLOPereHepaLMoHHOM KOT/E. 3anycK HOBbIX MOLHOCTeN
B unnane B bpatcke no3BonuT 3HaumMTeNbHo (Gonee YeM Ha 60 %) CHU3UTL BhIGpOCH B aTMocdepy
CepOBOAOPOAA, LBYOKUCU CEpLI, AUMETUACYNLGUAA U T.A. Ha 370 G610 BIAENEHO 0KOO 1,8 Mapa. pyo.
[Ons cpagHeHus B CnpasoyHuke no HAT B LUBM npuBepeHa cymma 8—11 MAH. eBpo.

Kpome aToro Ha bparckom LLBK ons oTOeNKkn Mcnonb3yoTcs peareHTsl ¢ HU3KUM CofiepKaHneM xnopa:
BMeCTO MOJIeKYNIAPHOTO XJ1opa — AByokuce xnopa (ECF otGenusanue). Ncnonb3oBaHue aByokucH xnopa
B NPOWU3BOACTBEHHOM NpoLecce B 5-6 pa3 CHU3UT coflepaHune xaopa B CTOKax.

B punnane komnaHuu «num» B r. Ycrb-Unumcke B 2012 1. BbI@N€HO OKONO 12 MAH. fONNapos
Ha peanusauuio MeponpusTUil, HaNpaBJEHHbLIX Ha CHUXKEHWe cOpoca 3arps3HAIWNX BELWECTB B CTOKM.
B 4acTHOCTM, YCTAaHOBNEH KOMMEKT OBOPYROBAHUA ANA CHUXEHMS COPOCOB 3arpA3HAIWNX BELeCTB
B CTOKM M NMpoBefeHa MOJepHU3aLMa NpOMbIBHOTO 0BOPYAOBaHUA NMEepBOTO NOTOKA BApOYHO-NPOMbIBHOTO
Liexa ¢ NepeBOAOM CTYMEHU XNOPUPOBAHUA Liexa OTOESKM HA CPELHIO KOHUEHTPALMIO. ITH MepOnpUATHUS
NO3BOAMN CHU3UTL COPOC B BOAY B3BeLUeHHLIX BellecTB Ha 19 %, GeHONO0B Ha 52 %, cepoBOfopoaa Ha 16 %.

3arpatl OAO «ApxaHrensckuit UBK» Ha BbINONHEHWE NPUPOAOOXPaHHbLIX MEpONpPUATUI B 2012 1. cocTa-
BUAN 654,2 MAH. pyb. K peannsoBaHHbIM MepaM ApxaHrensckoro LBK, HanpaBneHHbIM Ha BHefpeHue
HAT, MOoxHO oTHecTH:

— CyXYI0 OKOPKY [LpeBeCHHbI (3aTpaThl COCTaBUAM OKoNO 2 Mipa. pyb., B CnpaBoynuke no HAT B LB

yKasaHa cymma 15 MJIH. eBpo),

— CKUraHWe opraHMYyecKWUX BeLecTB B CMeuManbHBIX KOTAAX C NOJYYEeHWEeM TenjoBOW IHEpruu
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(c NepeBOAOM Ha CXWraHMe KOPOAPEBECHbIX OTXOL0B M OcafjKa 6M0N0OrMYeckol OUYNCTKN CTOUYHbIX
BOJ MO TEXHOMOTUN «KUMALLETO CNOA»);

- UCrnosb3oBaHMe BO306GHOB/AEMbIX PeCypcoB B BuUie TOM/UBA,

- UCnosb3oBaHne 3PNEKTUBHBLIX 3/1IEKTPODOUNBLTPOB;

- 0Tbenky 6e3 NMCNosb30BaHUA MOJIEKYNAPHOrO x/iopa ¢ HU3KUM cogepxxaHnem AOX B CTOKax Ha npo-
N3BO/CTBE LE/IH0N03bI,

- YCTaHOBKY LeHTpudyrn ans o6e3soXuBaHUA LiNaMa 3e/1eHOT0 LLesoka

- OYMCTKY AbIMOBbIX razoB CPK ¢ NoMoLblo 3(h(heKTUBHbBIX 3NEKTPOPUNLTPOB, CHMKAIOLLNX BbIGPOCHI

nbln.

JKOHOMMYecKasa 3aPHeKTUBHOCTbL BHELPEHUS CyXON OKOPKM ApeBecuHbl coctaBuna 80 MnH. py6./roq
3a cyeT OTKasa OT BOAOMNOTPeb/ieHNA Ha ydacTKe OKOPKW fpeBECUHbl W, KaK cnefcTBue, Heo6XoAnMMOCTH
ouuLaTb BOAy.

OTb6enka peareHTamu C HU3KUM CcOfepXaHuem xnopa MpusBena K CHMKEHUIO cofepXaHus Xxnopop-
raHM4yeckux BewecTB B copocax Ha 15 %.

Mcnonb3oBaHne 3 HeKTUBHBLIX 3NEKTPOPUNLTPOB (Ha cofopereHepauMoOHHOM KOTnax W Ha KoTnax
Mo CXXUTaHW KOPbl) MOBbLICUNO 3NHEKTUBHOCTL OYUCTKM, O6ECMNEUNSIO CHMDKEHWE Bblbpoca Nbinv U np.
B3BELUEHHbIX YacTuL, B aTMOCMepy, B TOM 4uc/ie COKpallleHune BbIGPOCOB YacTuL, cynbaTta Hatpus Ha 70 %.
3atpatbl Ha MUX yCTaHOBKY cOoCTaBunu okono 220 MaH. py6., B CnpaBoyHuke no HAT B LIBIM yka3zaHa cymma
4-5 MNH. eBpo.

Ha ogmumansHom calite ApxaHrensckoro LUEK npuBefeHbl gaHHble, UTo B nepuog ¢ 2003 no 2012 rr.
BaNoBble BbIGPOCHI 3arpA3HAOLWIMX BeLLecTB B aTMOCHepHbIN BO34yX CHM3WAWCL Ha 21 %, noTtpebneHve
cBexeli Boabl - Ha 16 %, BanoBbIA COPOC 3arpA3HAKLLMX BELEeCTB B BOJOEM - Ha 52 %, BOAoOTBejeHue
- Ha 19 %.

CnegyeT OTMeTWUTb, YTO MOMUMO MNPaKTU4eckoro npuMeHeHus mMep BHeapeHua HAT Ha Poccuitckmx
LIBK B Halueli cTpaHe yXe HeCKO/IbKO neT MPOBOAATCA W Hay4YHO-uccnegoBaTenbCkue paboTbl B 3TOl
cthepe. B yacTtHOCTU, OfHUM M3 NepBbiIX B P® aHann3 npupoaooxpaHHOW AeAaTenbHOCTVM NpPenpuaTuil
LIBM ¢ ncnonb3oBaHMEM CUCTEMbl TEXHOJIOTUMYECKOTO HOPMUPOBAHUA U PEeKOMEH[O0BaHHbIX HOPMAaTUBOB
Ans TexHonoruii n obopyposaHus LIBIM EBponelickoro coo6uiectBa Hayan nNpoBOAUTb WMHCTUTYT 3KONO-
rmyeckux npobnem CeBepa YpanbCKoro otgeneHus Pocculickoli Akagemun Hayk (MN3MC YpO PAH)
COBMeCTHO, B TOM u4ucne, ¢ OAO «ApxaHrenbckuii LIEK». MMpoBefeHHble UMW uccnefoBaHWA Mnokasanw,
4YTO CcOpPOC 3arpsA3HAOWMX BelecTB CO CTOYHbIMWM BOAAMU MPOM3BOACTBA CyNb(aTHON LENNo3bl
Ha OAO «ApxaHrenbckuin LIBK», 3a ncknouyeHnem ob6bemMa CTOYHbIX BOA U cOpOca B3BELIEHHbIX BeLecTB,

COOTBETCTBYETYPOBHIO cHpoca 3arpA3HAIOLLLMX BELLECTB B MPOU3BO/CTBAX
Ha ocHoBe HAT no BceM nokasatensMm, U TonbKO no BMNK u o6uemy asoty
He3HauyuTeNbHO npesBbliwaeTt. Mo kKonnyectBy BbIGpPOCOB B aTtmocdepy
nonokasaTensiMmygefnbHoe cogep>kaHune cepbl NyAenbHbl BbIGPOC OKCUA0B
aszota OAO «ApxaHrenbck uii LIBK» cooTBeTCTBYeT HOpMe A5t NPOV3BOACTB
Ha ocHoBe H/AT. YpoBeHb BbIGPOCOB COEAMHEHUI BOCCTAHOB/IEHHOI cepbl
npesblllaeT yctaHoBNeHHble And HAT B ABa pasa, a BbIOPOCOB NblAn -
6onee yem B NATb.

Bcé BbllweckazaHHOE TOBOPUT O TOM, YTO Haunyylne [OCTYMHble
TexHonorum ans Poccuiickux LIBM sBNsit0TCA 06BbEKTUBHOM peanbHOCTLIO.
M xoTa B CBOE Bpemsi uaen o paccMoTpeHun LIBIM Kak NUAOTHOW oTpacnu
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HoPMUPOBAHME HETATUBHOTO BO3JLEWCTBUS HA OKPYKAIOLIYIO CPEJY HA OCHOBE
HAMAYYLWKUX JOCTYNHBIX TEXHOJOTUI B LEAJIION03HO-EYMAXHOMN NPOMBIWAEHHOCTH

LN BHeLLPeH s COBPEMEHHEIX NPUHLUNOB 3KONOTMYeCKOro HOpMUPOBaHMSA Ha ocHoBe HAT B P® He umenu
3aKOHOAATENbHON NOALEPKKM, KPYNHble NPEANPUATUA OTPacau NAAHOMEPHO NPOBOLAT MepONpUATUSA
no BHegpeHuto HAT.

B ceHTAbpe aTOro roga Ha 3acefaHuu MexBefOMCTBEHHOrO COBETa MO Nepexody Ha MpUHLUNbI
HaUAYUYLWNX LOCTYNHLIX TEXHONOTMI U BHEAPEHUIO COBPEMEHHBIX TeXHONOMUIA B T. BpaTcke 6bin0 nog-
pepxaHo npepnoxerue OAO «pynna «Mnums» o npoeegeHuun B 2015 r. NUAOTHOrO NpOEKTa NO T@XHO-
NoruYecKoMy HOPMUPOBAHMIO CTOKOB Ha ocHoBe HAT ¢ ucnonb3oBaHWeM YHUPULMPOBAHHOMO NepeyHs
OCHOBHbIX 3arpasHsaiolwux Bewects gna OAO «ApxaHrensckuit LUBK» un pgna dunuanos OAO «pynna
«Nnumy» B r. Kopsiskme u r. bpatcke kak gns npegnpuatuii, BHegpuswux HAT.

MMUAOTHLIA NPOEKT MMeeT CyLEeCTBEHHYK 3HAYMMOCTb, MOCKONbKY Ha CErofHAWHWA fLeHb nocie
NpoBefeHUA MofepHU3aLuM NPOU3BOACTB, NPOBEAEHHLIX HA MPeANnpUATUAX, OTCYTCTBYIOT KpuUTepuw,
No3BOAAKOLME OLEHUTH LOCTAaTOUHOCTL BHeapeHHbIX HAT ans cHUXKeHNUA BO3AEHCTBUA Ha OKPYKaloLLyIo
cpefy L0 NpUeMNeMoro pucka.

LlensMu NnUNOTHOTO NpoeKTa ABAAKTCA:

® JKCnepUMeHTaNbHOE NMOATBEPXKAEHWe NPaBUILHOCTU BLIBOLOB M pelleHUd O HeoBXOAUMOCTH
rapMOHMU3aLMUU POCCUIACKOTO NMPUPOAOOXPAHHOMO 3aKOHOAATENLCTBA B 4YacTU HOPMUPOBAHMUA
cOpoca 3arpA3HAKWMX BELECTB CO CTOYHLIMM BOAAMU B BOAHbIE OOLEKTH C aHaNOTUYHbLIMU
HOPMaMM, YCTAHOBAEGHHLIMU NPABOBbLIMU akTaMi EC, LNA NOBLIWEHMA KOHKYPEHTOCMOCOBHOCTH
poccuiickux npeanpuaTuin LLBMN Ha poiHke;

e [logroToBka K BHeapeHWt nonoxeHuint ®depepancHoro 3akoHa o7 21.07.2014 N2 219-03
«0 BHeceHUM u3MeHeHMit B PeflepanbHblii 3akoH «06 oxpaHe okpyKatowei cpefbi» U OTAENbHble
3aKOHOAaTeNbHble akThl Poccuitckon Gepepaunmny;

® [lonyyeHne NpeAcTaBAeHUA O NPUEMNEMOCTH pUCKa ONA OKpYXallenl cpefbl U 300pOBbLA Hace-
NeHUs NpU 3IKONOTUYECKOM HOPMUPOBAHUWU Ha OCHOBE TEXHONOTMMYECKUX HOPMATUBOB B COOT-
BeTCTBUU ¢ «OcHOBaMU roCYRAPCTBEHHON MOJUTUKN B 0BNACTU 3IKOJOrMYECKOro pas3suTus Poc-
cuiickoit ®epepaLuu Ha nepuog fo 2030 ropay, yTBepxaeHHbiMU MpezugeHTom PP 30.04.2012 r.

3afayun NUAOTHOrO NpoeKTa:

e (6op uHDoOpMaLMK, HeobxonuMOW ANs Ppa3paboTKM 3TanoB MPAKTUYECKOTO BHEAPEHUs
TeXHONOrMYeckoro HopMupoBaHus Ha ocHoBe HIT B cooTBeTcTBUU ¢ PepepantHbiM 3aKOHOM
oT 21.07.2014 N2 219-03 «0 BHeceHUU U3MeHeHMl B DeflepanbHblil 3akoH «06 OXpaHe OKpyKato-
Wwen cpenbl» N OTAENbHbIE 3aKOHOLATENbHbIE akThl Poccuiickoit Pepnepaunn»;

¢ [loaTBepHAeHWe [OCTAaTOYHOCTU nepeyHs nokasatenei gna LBM npu ocylectBneHuun rocy-
[ApCTBEHHOrO 3IKONOMMUYECKOro Hafg30pa, NPOU3BOLCTBEHHOIO 3KOAOrMUYECKOTO KOHTPONS, HOp-
MUPOBAHUA B 06J1aCTH OXpaHbl OKpYXKatkoWeil cpeabl;

* [loATBEPXKAEHUE HEU3MEHHOCTU 3KONOTUYECKOTO PUCKA IS BOLHOMO OObEKTa NpU U3MeHeHUun/
CMeHe CUCTEMbl HOPMUPOBAHUSA B 0BNACTU OXpaHbl OKpYKaloLWeEH cpefibl.

MpepnnaraeMolit NUAOTHbLIA NPOEKT BKAKOYAET B cebs:

Bo-nepssix, BBeAeHWe YHUGDULUPOBAHHOTO NOAXOAA K MNpPeAnpUATUAM Lefino3HO—6yMaXHON
OTpacaAK Npu onpefeneHUN NepeyHs 3arpA3HAIWMX BeLLeCTB, 418 KOTOPLIX YCTaHaBAUBAKTCA HOpMa-
TUBbI cHpoca B BOAHbIe 00bekThl. o 2019 r. OyLeT yCTaHOBEH NepeyeHb U3 11 nokasaTteneit:

1. XTK
2. BMNK 5
3. BB
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4. AMMOHU-NOH

5. Hutpar-noH

6. HUTpUT-NOH

7. ®docatbl (B nepecyeTte Ha gocgop)
8. ®deHon

9. MeTtaHon

10. CMAB

11. HeTenpoayKTbl

Bo-BTOpbIX, ANPO6GUPOBaHME CUCTEMbI TEXHONOTMYECKOTO HOPMUPOBAHMSA KauecTBa CTOYHbIX BOA, copa-
CblIBaEMbIX B BOAHbI/i 06LEKT MOCNe OYUCTKM C UCMONb30BaHWEM CNefyroWnx MapKepHbIX nokasaTeneii:

1.XMK
2. BMK 5
3. BB

PucyHok3 - Wuterpanbubiit nokasatens XMK gna crounsix sog LB

XK

(B0 BUONOTrNYECKOW OUUCTKM)

B3BelleHHble PacTBOpeHHble NeTtyune JINTHUHHBIE Henetyune
BellecTBa MUHepasbHble BeujecTsa BellecTBa theHoNbI
35-40% BeljecTBa 15-20 % 10-30% 1-3%

21-33 %
*

Buonornyeckas Ounctka MpombinieHHbix CTeKoB

1
XK

(nocne 61MONOrMYECKO OUUCTKMN)

B3BelleHHble PacTBOpeHHbIe Netyune JITHUHHBIB HeneTyune
BellecTBa MUHepanbHble BelecTea BellecTBa (heHonbl
3-9 % BeljecTea 5-10% 10-15 % 1-2%

65-71 %

114

OTH. %
HeliTpanbHble CMonsiHble
BellecTBa XKUpPHblIE
1-12 % KUCNOTbI
0-0,5 /o
OTH. %

HelTpanbHble
BelyecTBa
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HopmuposaHune HeraTMBHOTO BO3AEeMCTBUSA Ha OKPY>X Al WYl Cpeay Ha OCHOBe

HAUNYUYWNXAOCTYMHBIXTEXHOIOTUI B LEE/IIFONO3HO-BYMAXHOW MPOMBILIEHHOCTU

[na oueHKM KayecTBa CTOYHbLIX BOJ, B MUIOTHOM MPOEKTe MpeanaraeTcs nepeyeHb MNPUOPUTETHBIX
MHTerpanbHbIX MoKasaTeneil, aHanornuyHblii nepeyHio EC. lMokasatens BMK 5, B3BelleHHble BellecTsa,
a3oT obwwuii (a30T aMMOHWIiHBIA, HUTPATHBIA, HUTPUTHBLIR), dochop obwuii (pochaTtbl) xapakKTepusyrT
3(h(heKTMBHOCTb PaboTbl OUMUCTHBIX COOPYXeHWIA. MNMoka3atenbs AOX xapaKTepu3yeT 3KONOTMYHOCTb TEXHONOTUN
oT6enkn. Ocoboe BHUMaHMeE B MPOEKTE yaeNsaeTcs nokasare/io«xummyeckoe notpebneHve kucnopoga» (XMK).
XMK npeactaBnsieT coboli NokasaTenb, XapakTepu3yloLWnii CymMMapHOe cofepyXaHue B BOAe 3arpA3HALLINX
BeleCcTB MO KOJIMYeCTBY W3Pacxof0BaHHOrO Ha OKUC/MeHWEe XUMUYECKM CBA3aHHOro kucnopoga. [Mpu
nuccnefoBaHUM CTOYHbLIX BOA LENN0N03HO-6yMaXHOro npou3BO/CTBa YCTaHOB/IEHO, 4TO nokasarens XK
xapakTepusyeT cofep)aHue BCex 3arpAsHALWMX BELEeCTB, COAEPXKALLUXCA B CTOUHbIX BOJax NpPeAnpusaTuii
[AaHHOW OTpac/u, a TakKe XapakTepu3syeT ypoBeHb NPUMEHSAEMbIX TEXHONOTWIA (PUCYHOK 3).

VIHCTUTYTOM 3Konoruyeckux npobnem CeBepa YpanbCKoro oTgeneHuns Poccuiickoid Akagemun
Hayk Hay4yHOo o60CHOBaHa BO3MOXHOCTb MNpuUMeHeHUa rnokasatend XMNK B KayecTBe WHTerpasbHOro
NPUOPUTETHOrO rnokasartensa. Ha npakTuke fgokasaHa BO3MOXHOCTb BBefeHWS MeX[yHapOofHblX npasun
MU NOAXOLOB A1 HOPMMPOBaHMSA cbpocoB 3arpssHeHuii LIBM Poccum n onpefgeneHns 3aKonoruyeckorn
3(h(heKTMBHOCTN BHEAPEHUA HAUNYULWNXJOCTYNHbLIXTEXHONOTNIA.

B EBpone Hopmatus XK B 4 pa3a Bbille, 4Yem B POCCUK,TaK KakK pUCK 419 BOAHOro ob6bekra cumtaeTcs
npuemnemMbiM, TO ecTb Mpu cb6poce B BOAHbIN OOBEKT CTOKOB C TakOl KOHLEHTpauuei He HapyLiatoTcs
MeXaHW3Mbl CaMOBOCCTAHOBNEHUS, CaMOOYULLEHNS BOAHOTO O0O6BEKTa, He MPOUCXOAUT YrHeTeHUs
XN3HeeATeNbHOCTN BOAHbIX 6uopecypcoB (Tabnuua 3). B kayecTBe 4OMNYCTUMbIX SMUCCUI B OKPY>KaIOLLLYHO
cpepy 3a/loXKeHa TexHU4Yeckas MTexHOonormyeckas BO3MOXHOCTb AOCTVXKEHUSA TaKUX nokasaTenem.

Ta6nuuya 3
MNoka3aTtenb EU-BAT* BAT** HAOC naK
XK/
oD 160-460 mr02n 400 mr02n 40 mr02n 15-30 mr02n

* EU-BAT-AunpekTusa IPPC;
**|nternational Finance Corporation World Bank Group Environmental, Health, and Safety Guidelines. Pulp and Paper Milb.

Kak yXe ykasbiBanocb, B Poccun B OCHOBY HOPMUPOBAHMA 3aN0XXEeHbl HOPMATMBbLI KavecTBa OKpYy-
Xatouweli cpefbl - MAK, B 4acTHOCTU, HOPMaTVBbLI KayecTBa BOAbl BOAHbIX 06bEKTOB Pbl6GOX03ANCTBEHHOTO
3HayYeHuA, KOTOpble XapaKTepusylT MPUrofHOCTb ee A1 O6UTaHUSA BOAHbIX 6GUMONOTNYECKUX pecypcoB
nobecneymBalT 6e30MacHOCTb NPOAYKLMUN U3 HUX. Pbiboxo3siicTBeHHble MAK - 3TO mokasatenun cocrasa
1 CBOICTB €CTECTBEHHOTO NPUPOAHONO COCTOAHUSA BOAbl MOBEPXHOCTHbLIX BOAHbLIXO6bHEKTOB, HE3ATPOHYThIX
aHTponoreHHbIM BO3geicTBMeM. OfHAaKO B pa3BUTbIX CTpaHax HeT BOAHbIX OOBLEKTOB, He 3aTPOHYTbIX
aHTponoreHHbIM Bo3felicTBneM. Moatomy Hanbonee onTUManbHbIM NPU YCTAHOBAEHUN TEXHONOTNYECKUX
HOpPMaTMBOB NpeCcTaBNAeTCA BBefeHne JONOMHUTENBHOIO KOHTPONATOKCUYHOCTN CTOKOB. B cOOTBETCTBUY
¢ Npnkazom Pocpbi6onoscTBa o1 04.08.2009 Ne 695 «O6 yTBEPXAEHUN MeToaMyecKnx ykasaHuin no pas-
paboTke HOpPMaTMBOB KauyecTBa BOAbl BOAHbIX 06BLEKTOB PblOOXO3AWNCTBEHHOrO 3HayeHWs, B TOM 4Yucne
HOPMAaTNBOB MpeAenbHO JOMYCTUMbIX KOHLEHTPaLuii BpeAHbIX BELecTB B BOAaX BOAHbIX 06bEKTOB pbi6o-
X03AMNCTBEHHOrO 3HayeHWA» B 06WMX TpeboBaHMAX K cocTaBy W CBOWCTBAM BOAbl BOAHbIX OGBLEKTOB
pPbI6GOX0O3ANCTBEHHOrO 3HAYe€HUA yKasaHO, YTO CTOYHas BOAA Ha BblMYCKe B BOAHbI O6BEKT He JO/MKHA
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OKa3bIBaTb OCTPOTO TOKCUYECKOTO AeiCTBUA HA TeCT-00beKThl, BOfA BOAHOTO OObEKTa B KOHTPONLHOM
CTBOpE He JOMMKHA OKa3blBaTb XPOHUYECKOTO TOKCMYECKOTO AEMCTBUA Ha TECT-00BEKTHI,

MosToMy, 8-mpemsux, NMUAOTHLIK NPOEKT npepnonaraeT nposefeHne OGUOTECTUPOBAHMS
He MeHee YeM Ha fIBYX TeCT-00beKTax U3 PasHbIX CUCTEMATUYECKUX TPy ¢ NPUMEHEHNEM aTTeCTOBaHHLIX
MeTOLNK BJIS NOATBEPXKAEHUSA OTCYTCTBUA TOKCUUHOCTH COPOCOB.

B kauecTBe aKCMepTOB NPOBEPKW XOAa peanusaluu NUAOTHOTO NpoekTa OymyT NMpUrNALLEHBI Cre-
Luanuctel B 06nact TexHonoruveckoro Hopmuposanus (M3MNC ¥YpO PAH), akonoruyeckoro Hagsopa
n 3konornyeckoro HopMmupoeanus (TO PocnpupogHagn3opa, Pocsogpecypcos, Pocrugpomera, Pocpeibo-
noecTBa, PocnotpebHap3opa) u TexHonorui (PAO «bymnpomy).

MpoBeaeHWe MUAOTHOMO MPOEKTa He NOTpebyeT PacxOfoB, MOKPLIBAEMbIX 3a CYET (hefepansHOro
Ol0fKeTa, O HAKO NO3BONUT:

1. CHU3UTL 3aTpaThl HA roCYAAPCTBEHHBIA IKONAOTMYECKUI Haa30p;

2. CHU3UTb TpyRO3aTpaThl pabOTHUKOB OPraHOB MCMONHUTENLHON BNACTU B chepe NpUPOSONoNb30Ba-

HUS M OKPYXKaloWel cpedbl NpU paccMOTpeHMU 0BOCHOBLIBAKOWEN LOKYMEHTALUM NpeanpuaTHii
W BbiJadye paspelueHui;

3. AnpoGupoBaTh MEXaHWU3M YCTaHOBNEHUA TEXHONOMMYECKUX HOPMATMBOB 0 BBEAEHUS B flei CTBUE
NopAAKa BbIJAYW KOMIIEKCHBIX IKONOTMYeCKUX pa3pelleHunit (ao 2019 1.);

4. lloaTBepAMTL JOMYCTUMOCTL BO3LENCTBUA HOPM, YCTAHOBAEGHHBIX Ha OCHOBE TEXHONOMUYECKUX
HOPMaTWBOB, Ha BOJHLIN OObEKT METOfAMU BUOTECTUPOBAHUS.

Pesynbtatel, nonyyeHHele B MUAOTHOM MpPOEKTe, OOMXKHbI MOKa3aTb BO3MOMHOCTb NMPUMEHEHUs

TeXHONOTUYeCKOro HopMupoBaHus Ha ocHose HAT pns npegnpuatuit BN Poccuu.

B pesynsrate peanusauuu NUAOTHOTO MPOEKTa BO3MOXHA pa3paboTKa CTaHAapTa, onpefensowero
NOpPALOK ONpefdeneHus TeXHONOTMYECKUX HOPMATMBOB [/ OLUEHKM KayecTBa CTOYHbLIX BOA LeNAo-
N03HO-BYMaXHbIX NpeanpuaTUil Poccuitckoit ®epepauun ¢ ydeToM TpeboBaHWil [edcTBYyIOWErO
3aKOHOAATeNbCTBA.

Bosgpawasce k ®epepancHomy 3akoHy Poccuiickoit Pepepaumnn ot 21 wions 2014 r. Ne 219-03
«0 BHeceHUM U3MeHeHuit B PepepansHelilt 3aKkoH «06 oxpaHe OKpyKakoleid cpeabl» U OTOeNbHbIE 3aKO-
HopaTeNbHble akThl Poccuiickoit Gepepaunus, HEOOXOAUMO OTMETUTL, UTO HOBaLMA 3Toro O3 npusBaHa
ncnonb3oBaTh onbIT EBpOCOK3a NO HOPMUPOBAHMIO BO3LENCTBUIN HA OKPYXKaIOLWYIO cpedy OT NPOMbILL-
NeHHbIX NpeanpuATHiA Ha ocHoBe Aupektussl IPPC.

Mpu 3TOM HeOBXOAUMO YUUTHIBATE, YTO B3 N2 219 He ABNAETCA 3aKOHOM NPAMOTO feAcTBUS — GONb-
Was 4acTb ero HOpM npeanonaraer pa3paboTky HOPMATUBHO-NPABOBLIX U HOPMATUBHO-TEXHUYECKUX
LOKYMEHTOB, Hanpumep, cnpaBoyHukos no HAT (B yactHoctw, B LIBM).

KpoMe Toro, BOMMHbI ObITh 3aKOHORATENLHO YCTAHOBMEHL MePbl IKOHOMUYECKOTO CTUMYNMPOBAHUS
BHegpeHus HAT, Takue Kak:

1. HanoroBble NbroTel Ans NpefnpuaTuil, BHeapsiownx HAT (otmeHa HAC Ha BCE 3akynaeMoe 3a pybe-
HOM TexXHONorMYeckoe 0BOpyAOBaHME U 3aNYacTi K HeMy, OTMeHa HaloroB Ha NpubkIIb Ha CPoK
OKyNnaeMoCTW MpoeKToB No BHegpeHuo HAT);

2. CokpalueHue BLINAAT 32 HErATUBHOE BO3AENCTBUE;

3. CybcupmpoBanme u3 defiepansHoro BloLxeTa NPOLEHTHLIX CTAaBOK 33 KPEAUTHI.

K nepeyHio TeXHONOMMYECKOro 060OPYROBaHUA, YKa3aHHOMY B NYHKTe 1, HEOBXORUMO OTHECTU Kak

MUHUMYM Cieflytoliee obopynoBaHme:
- 06opypoBaHWe Bas Cyxoit OKOpKY;
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HoPMUPOBAHME HETATUBHOTO BO3JEWCTBUS HA OKPY3KAIOLIYIO CPEJY HA OCHOBE
HAMAYYLWKUX JOCTYNHBIX TEXHOJIOTUI B LEAJIION03HO-EYMAXHOMN NPOMBIWAEHHOCTH

- O6opynoBaHue pis MopubULMPOBAHHOM HenpepbiBHOM W nepuopguyeckoi Bapku (MCC — mopu-
duunpoBaHHO HenpepbiBHOW Bapku, EMCC — onutensHoi MoguduULUMpOBaHHON HenpepbiBHOM
Bapku u ITC —n30Tepmuyeckoi Bapku u ap.);

— Arperatbl A5 AONOAHUTENbHON CTYNEHU KUCNOPOAHON AenUrHUUKaLLUM;

- TpoMbiBHOE 060pyROBaHUE KO- U NOCAEKUCNOPOAHON AeUTHUDUKALLUK;

— Ounbrpbl fasnenus (CB-punsrpsbl);

— INeKTPOPUALTP CO CTENEHbK OUNCTKU 99 %;

— BbinapHble cTaHuum;

- 06opynoBaHue AN ABYXCTYNEHYATON KUCNOPOJHO-ENOYHON 06paboTky;

- CopopereHepalMOHHbIE KOTALI;

— OT6enbHble YCTaHOBKM HeNMpepbiBHOTO feil cTBUS;

— WN3BecrepereHepal,MOHHbIE NeYHn;

— JPpdeKTUBHbLIE BaKyyMHbIE HACOCH!;

- Ouddysopbl HenpepLIBHOMO AeNCTBUS;

- Mpecc-npombiBaTenu;

- Bakyym-cunerp;

- Kayctusatopsl;

- bydepHble emkocTy;

— BblcOKkONpoOU3BOAUTENLHbIE BUCKOBLIE QUALTPLI LA MOBTOPHLIX M 0OOPOTHLIX BOL,;

— KoTnel BbICOKOTO AaBNeHUs O COBMECTHOTO CMUraHUsa LpeBecHbIX OTXOMOB WM Ocafka CTOYHbIX
BOJ B KMNALLEM choe.

MoaroToBka HopMaTUBHOTO obecneveHns (cnpasoyHuka no HAT B LIBM) v 3akoHopaTensHoe BHe-
peHUe Mep 3KOHOMUYECKOrO CTUMYNUPOBAHUA MO3BONUT POCCUACKUM LENNION03HO-OyMaxHbIM Npes-
npuATUAM 3¢eKTUBHO MOAEPHU3UPOBATL NPOU3BOACTBA, BHEAPAA Mepbl NO COKpaLLeHUI0 BO3AEACTBUSA
Ha OKpYXaloWy cpefy, HanpaBieHHble Ha obecneyeHne HAT, U OKOHYATENLHO NMepelTU OT CTpaTeruu
«KOHUA Tpybbl» K CTpaTeru «npepoTBpalleHus 3arpasHeHU», fOOUBATLCA BLICOKOH 3KOAOTMYECKON
N 3KOHOMUYeCKO 3hheKTUBHOCTU. 3TO, B CBOIO OYepefs, MO3BOJUT 0BecneyuTs UHHOBALMOHHOE pasBU-
THe poccuitckoro LIBM 3a cueT BoicOKO3(heKTUBHOI MyBOKOI NepepaboTKU fLpeBecUHbLI U NPOU3BOLCTBA
HOBbIX BULOB MPOAYKTOB, B TOM YUCSIE, BUOTEXHONOTMYECKUX. COBOKYMHOCTb 3TUX Mep JOMKHA 06ecneyuTh
BXOXAeHMe Poccuun B Yncno nepefioBbIX NPOU3BOANTENEH LENI0N03HO-OYMaXKHOM NPOLYKLUK B MUpe.
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Havnydwwue focTynHblie TexHonoruu A1 nepBruyuHoii nepepaboTkn HeTn

HaI/IJ'Iy‘-ILLII/Ie AOCTYINHbBLIE TEXHOJZIOTNAN

ANA NEPBUYHOW MEPEPAEOTKN HE®TU

B.B. bynatHukoB - rnasHblii TexHonor OAO «BHUW HM», K.T.H
E.W. BbIBOMNYEHKO - MEPBbIA 3AMECTUTENb LVPEKTOPA OIYTT «BHUU CMT», K.T.H.
A.A. BpaxHNKOB - uHxeHepotgena 140 ®IrYMN «BHNUU CMT»

HedTenepepabarbiBatolas NPOMbILLNEHHOCTb Poccum - oTpacnb
POCCMIACKON NPOMBILNEHHOCTN, WrpalwLas BaXHYI pofb B 3KO-
HOMUKe (cm. Tabnuuy 1)[1].

Ta6bnuuya 1- Pomb HedTW M rasa B 9KOHOMMUKe Poccumn

OTpacnb [ona B BanoBoi fo6aBneHHOM Jlons B BA/IOBOM BHYTPEHHEM
NPOMbILLINIEHHOCTN ctonmocTtun, % npoaykre, %

MpPOW3BOACTBO HE(TENPOLYKTOB;

3,6 31
Npoun3BO/ACTBO KOKca
06blua Cbipoil HedTH
A P @ 79 6,8
1 NPUPOJHOro rasa
Bcero 115 99

B Poccun pgeiictBytoT 6onee 30 KpynHbix HedTenepepabatbiBalowmx MNpeanpuATHin ¢ obLei
MOLLHOCTbIO MepepaboTKM Hed T, ykaszaHHOU B Tabnuue 2 [2).

Ta6nV|L|,a 2 - MNpoussoacTeBeHHbIe NOKa3aTeNnu HedhTenepepabaTbiBato W eli NnpoMbllwwneHHocTn Poccun
lMokazaTenb 2013 r. B% k2012 r.
O6bem f06bIUM HEPTU, MH T 5229 1011

O6bem MepBUYHOIA

278,2 102,7
nepepaboTKn HedTH, MAH T

HedTenepepabatbiBalouias NPOMbIWNEHHOCTL Poccuu  NPOM3BOAWT pasHoo6pasHbie  NPOAYKThI,
OCHOBHble U3 KOTOPbIX NpuBefeHbl Ha pucyHke 1 [3, AuHamuKy Npov3BOACTBA U Ce6ECTOMMOCTA MOXHO
OLEHUTb, UCNONb3Ys AMarpamMmmbl Ha PUCYHKax 2 1 3 COOTBETCTBEHHO[1].
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PUcyHOK | - OcHoBHble NnpoaykTsl nepepaboTku HedTu

mABTOMOGU/bHbIV 6GEH3UH
m [113enbHOE TONMBO
mTOMNOYHbIN MasyT

m[Ipoyee

JK B

WABTOMOGUNbHbIE 6O NTa

wln3enbHoe TONINBO

| TOnouYHbIi MasyT

2005 2006 2007 200S 2009 2010 2011 2012 2013

[Oata, ron
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Havnydwwue goctynHbleTexHonoruu A9 nepeuuHoii nepepaboTkn HehTn

PVICyHOK3 - InHamunka ce6ecTOMMOCTM OCHOBHbLIX NMPOAYKTOB nepepa6oTku HepTu B Poccun

m VO SO
S CL
c = 70

60

V —
S

WMABTOMOGUNbHBIN 6GEH3UH
m/l13enbLHOE TON/INBO

mTONOYHbIV Ma3yT

*wOO(DV’ -_— o C

>awl

20

1 2 3 4 1 2 3

KBapTa/l KBapTa/IKBapTasl KBapTa/sl KBapTasl KBapTasl KBapTasl

2012 2012 2012 2012 2013 2013 2013
OaTta, ropg

HedtenepepabatbiBatowme 3asofbl (HIM3) ABAAOTCA NPOMBIWNEHHBIMU  O06bEKTAMM, KOTOpble
nepepabarbiBalOT OrPOMHbIe KOJIMYECTBA Cblpbs, MPU 3TOM WHTEHCUBHO MNOTPEGNAA 3HEPIU0 U BOAY.
Mpn npoueccax nepepaboTkn o06pasyoTcA BbIOPOCHI B aTMOCHhepy W BOAY, a TakXXe TBepfAble OTXOAbl.
Ha pucyHke 4 nokas3aH ynpoLleHHbI npuMep noTpebnsemMbiXx PecypcoB U 06pasylowmnxcs OTX0LO0B,
aTakXe yKkasaHbl OCHOBHble TUMNYHbIE 3arpasHatoLWne BelwecTsa 3 6onee yem 90 coefMHEHNA, KOTOpble
MOryT o6pasoBbiBaTbCsi B pesy/bTaTe MpoLeccoB HedTenepepaboTkn U LPYIUX BUAOB [eATeNbHOCTU
HM3. Hu3kne 3HavyeHUs AamanaszoHOB OTHOcATCA K HIM3, npumeHsowmnM ahheKTUBHbIe MeToAbl 60pbObI
¢ BblbpocaMn, BTO BPeMS KakK BbICOKME 3HAYeHUA 0OblYHO COOTBETCTBYHOT HIM3, He NMpuMeHsAoWmMM Takne
MeTo/bl[4]. HopmaLms o Bbibpocax BaTtmochepy npu npon3BoAcTBe KOKca U HehTenpoayKToB B Poccuum
nokasaHa Ha pucyHkax 5 u 6 [1].

HM3 npeactaBnser coboii COBOKYMHOCTb TEXHOMOTMYECKMX YCTAHOBOK, & TakXe BCMOMOraTesfibHbIX
1 06CNy>KnBatoLLLMX CNyx6, obecrneymsaoLnx HopMmaibHoe PYHKLNOHUPOBaHWE MPEeSNPUATUS U NPON3BOL-
cTBa HedTenpoykToB. OCHOBHbIE TUMbI YCTAHOBOK nNepepaboTkn HedTu npueegeHbl BTabnuue 3.
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PucyHok4 - Mpumep notpe6nsemblx pecypcos um o6pasytowmuxcs sarpasHsto uymnux seuects Ha HM3

MepepaboTka 1 TOHHbI
CbIpOli HethTn

OHepro3arparbl 15- 4.0 IOk

YucTtana Boga 0.0- 0.7 @
O6wasn Boga 0.1- 15.0 v
Peaktusbl 0.3 kr

CTouHas Boga
Oxnaxkpatouwias soga

Xumunueckoe notpebneHne kucnopoga
Buonorunyeckoe notpebrieHne Kuciopoga
B3BelLeHHble TBepAble YacTuLbl
Yrnesogopogbl

A3oTcogepxkallne coeuHeHns

Taxkenble meTansbl

deHon

BeH3on, Tonyon, sTuN6eH30/, KCUiosbl
Monunapomarnyeckre yrneBoopoabl

01- 1,5m1
0.0- 15.0

10-80r
1-25r
1-30r
01-3.0f
1-20r
20-2000 mr
1-300 mr
1. 200 w
0.1-5,0 mr

Yrnokucnsbiii raz3 CO;
BeH30/1.TONYOs.KCU0bI
Okeng yrnepoga CO
Okcuapbl azota NO,
TBepable yacTuLbl
Ofcupg Cepbl (IV) SO ;
JleTyuune opraHuyeckue
coeiNHeHNs

BeHson

CBuHel,

Hukenb

BaHagwii

MpogyKTbI

PUCYHOKS - Boi6pochl B aTMOC(hepy Npu NpoM3BOACTBE Kokca M HehTenpoayktos B POCCUMU

[arTa, rog

| Bcero Bbibpocok

01-04T
1-70r
20- 400Tr
60-£00r
4751
30—1S00 r

50-1000r
5-8000 mr
1- 1000 mr
3 - 1300 mr
l-ooomr

| B ToM yncne razoo6pasHbIX U

KUAKNUX



Havnydwwue gocTynHblie TexHonoruu A1 nepBuuHoii nepepaboTkn HedTn

PucyHok 6 - Bui6pocbl Hanb6onee pacnpocTpaHeHHbIX 3arpsi3HAOWUX aTMoOc(epy BewecTs Npu NPOU3BOACTBE KOKCa

n HepTenpoayktos B Poccun

thQ°

S 5 0N

Ta6bnuua 3 -

YcTtaHOBKa

O6ecconneaHune

MepBuyHas
neperoHka

2005 2006 2007 200S 2009 2010 2011

[HaTa, rog,

OcHoBHble TUMbl ycTAaHOBOK nepepaboTkn HepTu

Tun ycTaHOBKU

ropW30HTaNbHbIE 3/1eKTPO-
Jernapatopbl ¢ NofemM nepemeH-
Horo Toka

AneKTpoANHaAMUMYECKUIA
aneKkTpogernapaTop ABOWHOW
NONIAPHOCTU C NONSAMM
nepemMeHHOro Toka

AT
BT

ABT

-Okemng cepbli (1V)

mOKcnabl asoTa

-Yrnekucnbiii ra3

*¥Yrnesopopogb! (6e3
NETYUNX OpraHNYecKmnx
CoefiMHeHW)

coenHeEHUSA
O6opyaoBaHue
Hacocbl
Cmecutenn
Tennoo6bMeHHUKN
dneKTpogernaparopsbl
Cenapatop
EmMkocTn

KonoHHa npeaBapu-
TeNIbHOro ucnapeHus
Tpy6uatble neun
ATmMOC(epHas KO/IOHHa
BakyymHaa KO/IOHHa
Tennoo6MeHHUKMU
OTnapHble KONOHHbI
Cenapatopbl
KoHpgeHcatop-
XONOAUNbHUNK
3xkeKTop

EmkocTn

-JleTyune opraHuueckue

MpumeHeHne

LLnpoko

LLinpoko (B Poccumn
He NpuMeHseTcs)

LLinpoko
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(Mpopgonxkernne Tabnuub 3)

YcTtaHOBKa

M3omepuszaumsa

Katanutunyecknii
KPeKWHT

Katanutunuecknii
pupopMUHT

AnKnnnposaHune

124

Tun ycTaHOBKU

BblCOKOTEMMeE paTy pHas

CpepgHeTtemnepatypHas

Hu3 KoTe MnepaTy pHas

Co cTauMoHapHbIM Cloem
Katanusartopa

C ABMXKYLLMMCSH CNOeEM
Katanmnsaropa

C nceBAO0OXWXKEHHbIM C/TI0EM
KaTanmsaropa

Co cTaLMOoHapHbIM Cloem
KaTanusatopa

C ABUXKYLLUMCS CNOEM
Katanusartopa

CepHOKNCNOTHOE

dTOpUCTOBOAOPOAHOE

O6opyanoBaHue

PeakTopbl
CrabunusaunoHHas
KOMOHHa
Cenaparopsl

Hacocebl
TennoobMeHHNKN
KoHpeHcaTop
PekTugnkaunoHHas
KO/IOHHa

EmMKoCTH

Meub

PeakTop
PereHepartop
PekTuthnkaunoHHble
KOJIOHHbI
Cenaparopsl
TennoobMeHHUKN
KoHgeHcaTtopbl
Komnpeccopbl
Hacocebl

EmMKoOCTH

Meub

PeakTopbl
PereHepartop
CrtabunumsaumoHHas
KONOHHa
Cenaparopsl
TennoobMeHHUKN
KoHpaeHcaTopsbl
Komnpeccopsl
Hacochbl

EmMKoOCTH

Meyb

PeakTop
PereHepartop
PekTunkaLMoHHbIe
KONOHHbI
Apncopbepbl
Tennoo6MeHHUKMN
Hacocbl

EmMKoOCTH

MpumeHeHne

MpakTnyeckun
He ncnonb3yercs

Lnpoko

LLnpoko

He ncnonb3syetcsa

BbIxogAT 13 ynotpeob-
neHus. B Poccuun

13 16 ycTaHOBOK
nencteyeT 10 ¢ aBU-
XKYLLMMCA CNoem
KaTanusaropa

Hanbonee
pacnpocTtpaHeH

Mcnonb3yetcs,
MoOAepHM3MpyeTcs
BYCTaHOBKW C ABU-
XKYLLMMCA cnoem
Katanmsaropa

LLnpoko
ncrnonb3yetcs

LLnpoko
ncnonb3yercs

Lnpoko
ncrnonb3yercs



Havnydwwue gocTynHblie TexHonoruu A1 nepBuuHoii nepepaboTkn HedTn

(Mpoponsxkenmerabnuuys 3)

YcTtaHOBKa Tun ycTaHOBKN O6opyanoBaHue MpumeHeHue
STepudukayns Mpoussoactso MTE3 PeakTopbl LLinpoko
PekTngnkaLMoHHble ncnosb3yerca
KOJIOHHbI
Mpownssoactso 3763 Tennoo6MeHHNKM LLinpoko
Cenaparopbi ncnonb3yercs
Cmecutenb
EmMKoOCTH
BucobpekuHr YcTaHOBKa MnevyHoro Meub Mcnonb3yetca mano
BUCOPEKNHTa PeakunoHHasa kamepa
PekTugnkaLmnoHHas
YcTtaHOBKa BUCOHpeKnHra KONOHHA Mcnonb3yetcs mano
C BbIHOCHON KamMepowu OTI'IapHaH KOMIOHHA
Tennoo6MeHHUKMN
XonoannbHMKN
Hacochbl
EmMKoCTH
KokcoBaHune 3ameffleHHOe KOKCOBaHwue Meyb Haunbonee
PeakTopbl pacnpoctpaHeHo
PekTugnkaumnoHHas
HenpepbiBHOE KOKCOBaHue KOMOHHA PacnpocTtpaHeHo
(bNtOMAKOKUHT) OTnapHas KonoHHa (8 Poccumn
CKpy66ep He NpuMeHsaeTcs)
Tennoo6bMeHHUKMU
HenpepbiBHOE KOKCOBaHue KoHgeHcaTopsl PacnpocTtpaHeHo
¢ rasugukaymein Kokca XonoannbHNKN (8 Poccun
(hNEeKCMKOKUHT) Hacockbl He NpuMeHseTcs)
EmMKoCTH

MpuMeyaHue- MoNYXUPHLIM LIPUGTOM BblZeNeHbl HanGosee NepcnekTUBHbIE NPOLLECCH C IKOHOMUYECKOA

N 3KONOTNYECKOM TOUKU 3peHunA.

YCTAHOBKA J/10Y-ABT
YctaHoBka J/10Y-ABT, npefHa3HauyeHHasi Ansi NeEPBUMYHOW MepepaboTKM HedTu, ABAAETCA KOMOMHUPO-
BaHHOI. Bnok J/10Y ob6ecneunBaeT 06e3B0XMBaHNE N OobBecconmBaHe HeTH, a 610K ABT -aTmochepHyto
N BaKyyMHYIO MeperoHky.

MpuHuMNuanbHaa TexHonornyeckana cxema yctaHoBku 3/10Y-ABT nokasaHa Ha pucyHke 7 [5].

Cblpasi He(pTb COAEPXUT BOAY U pasHble HeopraHMYyeckue coefiMHeHUs (pacTBOPUMbIE B BOAE COJW,
Necok, Wi, p>aBunMHy W fpyrve TBepfble 4YacTulbl, Ha3blBaeMble JOHHbIM ocafjkom). Conn copepkarcs
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npenmyLLecTBEHHO B BMAE PaCTBOPEHHbIX WM B3BELUEHHbIX KPUCTaNI0B B BOAE, 06pasytoLLeli aMybCuio
Cc HedTblo. Mpumecn MOryT NMPUBECTM K 3aCOPEHMI0 M KOPPO3UW annapartos, y4acTBYIOLWMUX B npouecce
nepepaboTkn HeTn. Kpome TOro, COnM CHUXAaKT aKTUBHOCTb MHOTMX KaTanvM3atopoB, UCMOJ/b3yeMblX
BO BTOPWYHBIX Mpoueccax nepepaboTku, a COMM HaTpPUa CMOCOGCTBYIOT 06pasoBaHUIO YrnepoaucTbiX
OT/IOXKEHWI (HanpuMmep, B nevax).

PUCYHOK 7 - MpuHuyunuansHas TexHonormueckas cxema yctraHosku IJ/10Y-ABT

1 - ycTaHoBKa 3neKTpoo6ecconnBaHuns; 2 - HamopHbI NAacTUHYATbIV cenapaTop ¢ NonepeyHbIM NOT OKOM;
3 - KONOHHa npefBapuTeNbHOro nucnapeHus; 4,8 - TpybyaTble neun; 5 - aTmochepHas KONOHHA; 6 - oTnapHble
KOMIOHHBbI; 7 - KOHJEHCaT0p-X0N0ANbHUK; 9 - BaKyyMHas KONoHHa; 10 - axekTop; VI - pe3epByap C NPOMbIBOYHbLIM
HetbTenpogykToM; 12-16,27-29 - Tenno06MEeHHWKN, B KOTOPbIX MPOUCXOAUT HarpeBaHWe OCHOBHOrO MOTOKa
NoTOKOM, HOMep KOTOpPOroykasaH noj CMMBO/OM Tennoo6meHHMKa; 17-26,30-34 - Tenno06MeHHWNKN, B KOT OPbIX
NPONCXOANT OXNax[eHWe OCHOBHOIO MOTOKa NOTOKOM, HOMep KOT OPOro ykasaH noJ CMMBOIOM T eni1006MeHHUKa;
| - cbipast HetbTb; || - NpoOMbIBHAA BoAa M3 pas3fiMyHbIX UCTOYHMKOB; |11 - BogaHON nap; IV - TonaMeo Ans neven;
V - ocTaToK aTmocdepHoil neperoHkun; VI - HekoHAeHcupyemble napbl; VII - HecTabwunbHas 6eH3nMHoOBasA
dpakuns; VIII - kepocuH; IX - nerkas amsenbHas dpakuyms; X - Tskenas AmsenbHas dpakuyms; X1 - nerkuit
BaKyyMHbIA rasoiinb; X 11 - Taxenblii BakyyMHbIli ra3oinb; X 111 - ocTaToK BakyyMHON neperoHkun; X1V - BepxHuii
KOHTYP LMPKYNSALMOHHOrO OpoLueHns; XV - cpefHUA KOHTYpP LMPKYNSALMOHHOro opolieHus; XVI - necok/wwnam;
XVII - cTOo4Hble BOAbl U3 YCTAHOBKN 3/1eKT po06ecconnBaHmns, HanpasiseMble B YCTaHOBKY 06paboTKN CT OUHbIX
BoA; XVIII - pabimoBble rasbl; XIX - CcTOYHble BOAbl, HanpaBnsemble B YCTaHOBKY 3/eKTpoobecconnBaHus,
XX- oTxopasawume rasbl; XX1 - ocTaBLLascq B ocTaTKe aTMochepHoi neperoHkn agmsenbHasa dpakuns; X X 11- kucnas soga
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HAUNYYWMKE JOCTYNHBIE TEXHONAOTUU ANA NEPBUYHOM NEPEPABOTHU HEDTHU

Mpouecc obeccoNNBaHUA 3aKKYAETCS B MPOMbIBAHUM ChIPOH HethTU BOLON NpU MOBLIWEHHOM
TeMmneparype W faBAeHUW AN pacTBOPEHUA U nocefyolero yaaneHua conen u Apyrux IKCTparupyemoix
BOJO coelMHEHU.

Ceipyio HedhTb NocNe NpefBapUTebHOTO HarpeBaHUs B Tenoo6MeHHUKax (12, 13) Lo TeMnepaTypsl
115 °C - 150 °C cmMelwuBaKT ¢ BOAOI (CBeXel U MCNONb30BAHHOM B ApYruX npoleccax) A8 pacTBOpeHUs
W BbLIMbIBAHUS COJIel U NOAJAIOT B YCTAHOBKY 31eKTpoobeccoNnBaHna. IhheKTUBHOCTL YaaNeHus coneit
3aBUCUT OT pH, NTIOTHOCTU M BA3KOCTM CbipO HehTH, a Takke OT 0bbeMa NPOMbIBHON BOALI, UCNON b3YEMOil
Ha eAMHULY 0ObeMa ChIpoil HedTu. ONa KoanecUueHU MM Kaneab BOAL UCNONL3YIOT NOAA NOCTOSHHOTO UH
NepeMeHHOTO TOKa HanpsAXEHHOCTbI0 OT 15 o 35 KB. Ha 3aBofie MoxeT ObiTs GoNlee OfHON YCTAHOBKH
anekTpoobecconnBarns. CyllecTBYIOTTaKKe MHOTOCTYNEHYaTble YCTAHOBKHN 31eKTpoobecconnBaHus. Mpo-
MbIBHYI0 Bopy XVII, cofiepallyto pacTBOPEeHHbLIE YINeBOLOPOALl, HedTh, pacCTBOPEHHLIE CONU U B3BeLleH-
Hble TBEPALIE YACTULbI, HANPABAAIOT Ha YCTAHOBKM OUMCTKU CTOYHBIX Bod. Kak npaBUiO LOHHbIE OTNO-
MEHUS HeraTMBHO BAMSIOT Ha NocNefyiolMe annaparsl, NO3ITOMY YCTaHOBKM 3/1eKTpoobecconnBaHus
OCHalLatT LOHHOM NPOMLIBOYHOW CUCTEMOI LS YOANEHUS OCAXAEHHbIX TBEPAbLIX YaCTHL,.

06e3BOXKEHHYI0 U 06eCCONEeHHYI0 HedTh NOAAKT Ha aTMOCHEPHO-BAKYYMHYIO NeperoHky. [TepBryHyio
neperoHky Hed Ty OCYLLECTBASAIT Ha TaK Ha3bliBaeMbIX TpyGUaTLIX ycTaHoBKax (TpybuaTkax).

AtmoctepHas TpybuaTka (AT) ABASETCA NepBLIM WaroM nepepaboTku Ha HedTenepepabaTbiBakoLeM
3aofie. Colpylo HedTb HarpesalT B TpybuaToii neun (4) po Temnepatypbl 300 °C — 400 °C u 3ateM
b paKLUMOHUPYIOT B aTMOCtePHOI KONOHHe (5) npu aTMocdepHOM AaBaeHUu (MAKU cierka noBbIWEHHOM),
BbIgeNAA pakuuM B 3aBUCMMOCTM OT TpebyeMOro AuanasoHa kunenus. bonee Taxensie tpakuuu,
He ucnapsawlmecs B kKonoHHe AT, pa3fensloT B BaKYYMHON KONOHHe Npu NOHUMKEHHOM AaBNeHUU, yBe-
NIMYMBAIOILEM UCMAPAEMOCTL U pasfieNieHne Ge3 TePMUYECKOTO KpekuHra. BakyyMHas TpyGuatka (BT)
Kak MpaBWIO ABSETCA NepBLIM WAroM nepepaboTku ocTaTka aTMOChepHOit NeperoHkn (Masyta) nepeg
NocNeAyILUNMU TEXHOJOTUYECKUMU YCTaHOBKaMU. OCTaToK aTMOCdepHOi neperoHku nocTynaet B Tpyb-
yaTylo Neyb (8), roe HarpeBaeTcs Jo TeMneparypsl NpubnnsutensHo 400 °C, a 3aTeM dhpakLMOHUpyeTCs
B BaKyyMHOil KonoHHe (9) npu pasneruun 4 — 10 kMa. Ha BT nosyyatoT cbipbe a8 yCTaHOBOK KPEKWHTa,
KOKCOBaHMs, NMPOU3BOACTBA GUTYyMa M 6a30BOro Macna. 3arpasHilolMe BelecTBa U3 ChIpoil HedTy
NpenMyLLeCTBEHHO OCTAOTCA B I'YAPOHE — OCTATKE BaKyyMHoO neperoHku 14,

Buixop, NpopykToB Ha ycTaHoBkax 3JIOY-ABT 3aBUCMT OT cocTaBa chipoit HedTu. B Tabnuue 4
npuUBeLEeH NpuMep MaTepuansHoro 6anaHca ycTaHoOBKM aTMOCepHO-BaKYyMHOM NeperoHku (B MaccoBbIX
npoueHTax) npu nepepadotke cepHuctoil (I) u ManocepHucroit Hedpu (II) no MacnsAHOMyY BapUaHTy.

Kak BULHO U3 TaBNULbI 4, U3 MaNOCEPHUCTON HehTU MOXKHO NOYUYUTS Ha 40 % Gonblue GEH3UHOBOM
bpakumm 1 Ha 20 % Gonblue [U3eNbHOM GPaKLUK. BEIXOL NPOAYKTOB 3aBUCUT TaKXKe OT TEXHONOTMYECKOI
CXeMbl YCTAaHOBKM U YCNOBUI ee akcnayatauuu. M3 ogHoi 1 TOM e HedTU Ha pasHbIX 3aBOAAX U Jaxe
Ha OQHOM U TOM e 3aBOJe Ha pa3HblX YCTaHOBKAaX MOXHO MOAYYUTL Pa3HOE KOJMYECTBO TOBaPHbIX
npoayKToB Il
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Tabnuuya 4 - MatepuanbHblii 6ananc yctaHosku 9/IOY-ABT, % macc.

MocTynuno
HepTb 100,0 100,0
WToro 100,0 100,0
MonyyeHo
la3 (yrneBogopofabl C5- CA4BKN.) 10 11
beH3nHoBas pakuusa (H.K.* - 140 °C) 12,2 185
KepocuHoBas tpakums (140 °C - 240 °C) 16,3 179
OunsenbHas ¢gpakuma (240 °C - 350 °C) 17,0 20,3
TNerknii macnsaHbin gnctunnat (350 °C - 400 °C) 70 83
CpepgHuii MmacnsHblii guctunnat (400 °C - 450 °C) 84 75
Tskenblil macnsaHblii guctunnat (450 °C - 490 °C) 6,6 59
l'yopoH (Bbiwe 490 °C) 30,8 19,8
MoTtepu 0,7 0,7
WToro 100,0 100,0

* H.K. - TemnepaTypa Hayana kuneHus, °C.

B/10K I/ IEKTPOOBECCO/IMBAHNA

MNoTpe6neHune pecypcos

Mpu nepBu4yHOW nepepaboTke Ana obecconMBaHMA CbIPOA HEPTM MOXHO MCNONbL30BaTb YWCTYIO BOAY
N HeobpaboTaHHYO UM 4YacTUYHO 06paboTaHHYK BOLY M3 APYIMX NpoLeccoB nepepaboTkm HedpTu.
B tabnuue 5 npusefeHbl TUMNW4YHble paboyme napameTpbl YCTAHOBOK 3/1€KTPOOGECCONMBaHNS B 3aBU-
CMMOCTW OT NJIOTHOCTU WCMNO/b3YEeMOW Cbipoii HEMTH.

Ta6nmu,a5 - TunnuHble pa6oumne NnapameTpsl Npouecca 3neKkTpoob6ecconmeaHmna

MNoTHOCTb CbIpOli HeTU, KI/M3 Konn4yectBo NpoMbIBOYHOM
Temnepatypa HedTn, °C
npu 15 °C BOAbl Ha 06beM HedTU, % 06.
<825 3-4 115 - 125
825 - 875 4 -7 125 - 140
>875 7-10 140 - 150
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Havnydwwue gocTynHble TexHonoruu A1 nepBuuHoii nepepaboTkn HehTn

Mocne TWaTeNbHOro CMeLleHNs BOAbl U HeT OTAENsAT BOAY OT He(hTU. 3TO OCyLLecTBNAIOT Npu A06aB-
neHun peamynbratopoB (5 - 10 ppm) AnA  paspyweHus 3MynbCMM U MPUIOXKEHUN 371eKTPUYECKOro
nons BbICOKON HaNPs>XKeHHOCTW ANA CAUNaHWA NONAPHbIX Kanenb CONeHoW BoAbl. MoTpebneHne anekTpoaHep-
rmm npu obecconneaHnn o6bIYHO Konebnetcsa ot 0,075 go 0,15 kBT-u/T HedTH.

Boi6pochwl

Bbibpocbl B aTMochepy

Mpn obecconnBaHUM He NMPOM3BOAMUTCA HUKaKMX 3HAUYMTENbHbIX BbIGPOCOB B aTMoctepy. Bbibpoch
B aTMocepy BO3MOXHbI MPU HarpeBaHWW B pe3ynbTaTe yTeYKWN NeTyy ux yrneBofopofoB.

O6pasoBaHue TBep/blX 0T X008

KonuyecTtBo wnama, o6pa3oBasLlueroca npu o6ecconnBaHuy Cbipoii Hed T, 3aBUCUT OT COLEpPXKaHuA
TBEPAbIX YacTuL, B Hel, ahheKTMBHOCTU pa3geneHns u NPUMEHSEMOro pexuma W 4YacToTbl yAaneHus
wnama. O6bIYHO YCTAHOBKM 3/M1EKTpOO6EeccoNnBaHna o4yMwaloT ABa pasa B roj. B 3aBucumoctn ot npo-
M3BOAMTENbLHOCTN M 3P(EKTUBHOCTM NpoLecca 3axBaTa TBepAblx vactuy, obpasyetca 60 - 1500 T HedTe-
wnaMoB B rof. LUnam moxeTt cogepxaTb pXXaByuHY, [MUHY, necok, sody (5 - 10 %), aMynbrmpoBaHHyo
HeTb, acasbTEHO-CMONUCTbIE NapapuHUcTble oTnoxeHus (20 - 50 % macc.) n MeTannocofepxa-
e coegnHeHUA.

CTOYHbIe BOAbI

YCTaHOBKM 31eKTpoo6ecconmBaHns BHOCAT 3HAUYMTENbHbI BKNag B 06pa3oBaHWe CTOYHbIX BOJ,
(30 - 100 n/T obecconeHHOro cbipbs). B npouecce obecconnBaHnsa obpasyetca HedTewnam u NOTOK CTOY-
HbIX BOJ Cc Temnepatypolii 115 - 150 °C (BO3MOXHO 3TO CaMblii 3arpsA3HEHHbIA MOTOK CTOYHbIX BoA Ha HIM3),
KOTOpPbIAi HanpaBnseTcs B YCTAHOBKM OYUCTKM CTOYHbIX BOfA. CTOYHble BOAbl cOAepi>aT 3HauuTeNbHble
KONnMyecTBa 3arps3HAOWMX BeLlecTB, KOTOpble HEBO3MOXHO yAanuTb 6e3 Haanexauwein obpaboTku.
B tabnuue 6 npuBefeHbl BO3MOXHbIE [Mana3oHbl COfepXaHua 3arpasHAaoLLMX BewecTs B CTOYHbIX Bofax
13 YCTAHOBOK 3/IeKTpoo6ecconmBaHms.

Ta6n|/|L|,a 6 - MNpumep cocTaBa CTOUHBLIX BOJA, 06pasyloLiMxcsa B npouecce o6ecconmeaHma HehTu

3arpsisHsitollee Bel,ecTBo TUNUUHasa KOHUEHTpaLuus, Mr/n
B3BelleHHbIe BellecTBa 50 - 100

PactBopeHHble yrnesof0posbl 50 - 300

deHonbl 5-30

beHson 30 - 100

AMMMaK 50 - 100

CoepuHeHnst azoTa (a30T no Keenbganto) 15- 20

Cynbuabl (B nepecyete Ha H2S) 10
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B/TOK ATMOC®EPHO 1 BAKYYMHOA MEPEMOHKM

MoTtpe6nenune pecypcos

YCTaHOBKM aTMOC(EpHOW U BaKyyMHOU MEpPeroHky SBASOTCS OAHMMU M3 CaMbIX 3HEPronoTpe6nstoLnx

YyCTaHOBOK Ha HIM3, Tak Kak Becb 06bemM nepepabaTbiBa€MOI Cbipoii HedT JOMXKEH ObiTb HarpeT A0 TeM-

neparypbl npubénansutensHo 350 °C. B obLiem notTpebaeHnn aHeprum Ha HeTenepepabaTbiBatOLLEM 3aBOje

KaK NpaBWnO AOMWHMPYIOT HECKOJbKO MpoueccoB. MMoTpe6neHne sHepruu yctaHoBKaMu aTMochepHOi

N BaKyyMHOl neperoHku coctaBnset 35 % - 40 % ot o6uero notpebaeHns aHepruu. Tenso oT NOTOKOB

NPOAYKTOB aTMOC(HEPHO M BakyyMHOI NEperoHkM ¢ MOBbILEHHbIMKW TeMnepaTypamu WUCMnosb3yeTcs

B nocneaytowmx npoueccax. NotpebnseMble Matepuasnbl U 3HEPTOHOCUTENN AN aTMOCHEPHOI U Bakyym-

HOli NeperoHkn npusedeHsbl B Tabnuue 7.

Tabnuua 7 - Konnuectso noTpe6nsembix MaTepuanos W sHeproHocuTeneli, Tpebyembie /11 yCTaHOBOK aTMochepHOi

1 BAKYYMHOW MEPEFOHKM

Tonnwueo Ansa

BoasHom Oxnaxgatouw,asn
Tpy6uaTtbiX SNeKTpo3Heprus,
YcTtaHOBKa . nap, Boaa, M¥T HedpTH
neveii, MOXx/T KBT-4/T HedTn
Kr/T HedpTLn (AT =17 °C)
HedpTn
AT 400 - 680 4-6 25 - 30 40
BT 400 - 800 15- 45 20 - 60 3-5

MpuMeyaHue - 3aMeHa NapoBbIX AKEKT OPOB HA BaKyyMHble HACOChI NO3BOMISET CHU3UTb NOTPebeHVe napa u
KONIMYECTBO CTOYHbIX BOA, HO NPMBEAET KYBENMYEHUIO NOTPEGNEHUS 3NEKT POIHEPTUN.

Bui6pochl
Bbibpocbl B aTMocepy
MICTOYHMKOM noTeHuManbHbIX BbIGPOCOB B aTMOChepy SABNAKOTCA:
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[AbIMOBbIE rasbl, 06pasytoLimecs npu cropaHun Tonanea BTPy6YaTbIX Meyax Npu HarpeBaHUn HedTu;
KnanaHbl MOHWXEHWA AaBfieHWs B BepxHeli 4yacT KONMOHH. CO6pocbl M3 COOPHMKOB AUCTUANATA,
pacnosioXeHHbIX Ha BepXy KONOHH, HanpasnsiemMble B (Pake/fbHYl CUCTEMY U BEHTUNALMOHHbIE
TOYKY,

HejoOCTaTOYHasA repMeTUYHOCTb CUCTEM BepXa KOJIOHH, B TOM yucne 6apoMeTpuyeckmx c6OpHUKOB
N BEHTUNSALMNOHHbIX OTBEPCTUIA;

ca/lbHUKN U YNNOTHEHUS HAacOCOB, KOMIMPECCOPOB M KNanaHoB;

cuUCTEMbl ANA yfaneHUs KoOKca W3 TexHonormyeckux nedyeid. MNpu ypaneHuyn Kokca u3 nedei
(oavH wnn gBa pasa B rod) MOryT NpPoOM30iTH BbIGPOCHI CaXku, ecnv Temnepatypy wam npoueaypy
HarHetTaHus napa/sBo3fyxa He KOHTPOMPYIOT JO/MKHLIM 06pasom;

BEHTUNNPOBaHWe nNpu o4ynctke ABT;

nerkve rasbl, BbIXOAfALLME W3 BEPXHEN 4acTM KOHAEeHCATOPOB Ha BaKyyMHOW KonoHHe. YacTb



Havnydwwue focTynHblie TexHonoruu A1 nepBruyuHoii nepepaboTkn HeTn

HEKOHEHCUPYIOLNXCA NEerkKnx yrnesofopofoB W CepoOBOAOPOAA MPOXOAUT 4Yepe3 KoHAeHcatop
BCOOPHMK KOHAEeHcaTa n3ateM BbiMyCcKaeTcsa B CMCTEMY KMCMOro TON/IMBHOTO rasa Win HanpaenseTca
B TEXHONOTMYECcKMe neun, hakenbl WM Apyrve ycTpoicTBa AN HelTpanusauum cepoBOAOPOJA.
KonnyectBo 3Tux BbIGPOCOB 3aBUCUT OT pas3Mepa YCTaHOBKW, Tuna HedTM u TemnepaTypbl
oxnaxgatowen sofbl. MpyM MCNONb30BaHUM BYCTAHOBKax BakyyMHOl MeperoHkn 6apomeTpuyeckmx
KOHAEHCaTOpOB MOXeT 06pa30oBbIBaTbCA 3HAYMUTE/IbHOE KONWYeCTBO HedTecofepikalinx CTOUYHbIX
BOJ. He(bTecofepikalime CTOYHbIE BOAbl TaKXKe 06pasytoTca ByCTaHOBKaX AN PpakyMOHNUPOBaHUA.
YpoBeHb BbIOGPOCOB HEKOHAeHcUpylowmxca napos (yrnesofopofbl M HZXS) u3 KOHAeHCaToOpoB
BaKyyMHOrO 3)KekTopa MoXeT cocTaBnsfte 50 - 200 Kr/4 B 3aBUCMMOCTM OT KOHCTPYKLUM neuu,
TMna HeT! 1 NPON3BOAUTENBHOCTU YCTAHOBKM.
HekoHTponupyemble BbiGpockl U3 ABT cocTaBnstoT 5- 190T/rogans 3aBoja ¢ MOLWHOCTEH NEPBUYHON
nepepaboTkn 8,7 MAH T/104.
B 1abnvue 8 npuBedeH npvmMep BbIGPOCOB B aTMOc(epy M3 yCTaHOBOK aTMOC(EPHOW M BaKyyMHOW
neperoHkn esponeiickoro 3aeBoga «TOTAL MitteldeutschLand», Bkntovarowme BbIGPOCHI OT CXUraHUA
TOnAuBa BTpy6UaTbiX rneyax.

Ta6nV|L|,a8 - Mpumeps BLIGPpOCOB B aTMOChepy M3 yCTaAHOBOK aTMOCHepHO W BAKYYMHO’ MNeperoHkun

y MoTtpeb- Bbi6pochl
C_
aHo neHmne MoLlHoCTb,
TaHOB-
‘a TONnAuea, M/H. T/TOA, EauHnua 502 NOX @ c02 Teeppple
rBT-u/rog n3MepeHus yacTmupl
Mr/m3 35 100 100 5
8,5 cbipoii
AT 11388 PO i rog 352 1004 1004 220927 5
HedTn
Kr/T cbipbsi 0,012 0,012 26 0,001
4,5 ocTatka Mr/m3 35 100 100 5
BT 6395 amo- /ron 198 566 566 182252 28
cthepHoli
neperoHkn Kr/T cbipbsi 0,013 0,013 41 0,001

CTOYHbIe BOAbI

O6beM CTOYHbIX BOJ, 06pasyloLiMXcs Ha ycTaHOBKax aTMOC(epHOl neperoHku, coctaBnset 0,08 -
0,75 M3 Ha TOHHY nepepaboTaHHOl HedTU. CTOYHbIE BOAbl cofepykaT HedTenpoAyKThl, HXS, B3BeLIEHHbIe
TBEPAblE YacTuLbl, XJIOPUAbI, MepKanTaHbl, (heHON, UMEIOT MOBbILWEHHOE 3HavYeHne pH, Tak Kak cofep>kar
amMunak U rT’MApPOKCUA HaTpUA, UCNONb3yeMble AN 3alUTbl Bepxa KOJIOHHbI OT KOppo3uu. CTO4YHble BOAb!
ob6pasyloTcad B KOHfeHcaTopax Ha BepXy KOJIOHHbI, yCTaHOBKax Ans (pakuMOHMPOBaAHUA, a Takxe npu
pasnuBax u yTeykax. Kpome Toro, Bo (bfierMoBO €MKOCTM Ha BepXxy KOMOHHbl o6pasyetca 0,5 % Bogbl
n 15 % napa Ha cbipyto He()Tb ¢ cogepxaHnem H2S 10 - 200 mr/n n NH310 - 300 mr/n. CTouHble BOfbI
(kucnble BOAbI) Kak NpaBuIO HanpaBAsKTCA BYCTAHOBKU OTnapuBaHus/o6paboTku.

CTouHble BOAbl (KMcnble BOAbl) B ycTaHOBKax BakKyyMHOW nNeperoHknM o6pasyloTca npu nogade
TEXHO/IOTMYECKOro napa B Meyb UM BaKyyMHYHO KONOHHY. OHWM cogepxkat HZS, NH3 n pacTtBOopeHHble

131



YMeBofopoasl. MpH UCNob30BaHUU B YCTaHOBKAX BaKyyMHOM MEeperoHKN NapoBbIX 3XEKTOPoB U Gapo-
MeTPUYECKUX KOH[EHCATOPOB 00pasyloTCsl 3HAUMTeNIbHbIE KONMYeCTBAa CTOYHBIX Boj (+ 10 M3/u),
cofiepxalyMx HedtenpoayKThl, a Takxe H.S, NH..

Teepdsie omxo0si

Mpu nepepaboTke HedTH B KONOHHE 0OpasyioTca WiaMbl. UX KOANYECTBO 3aBUCHT OT NEPUOAUYHOCTH
VOANEHMA WhaMa U HayalbHOro cofiepwaHus TBepAblX YacTul, W Bodsl B chipoil HedTu. Konuyectso
TBepLbIX OTXOA0B U3 ycTaHOBKW ABT MolHOCTEI0 87 MJTH T/TOf, MOXET cOCTaBAATL 6,3 — 20 T/cyT.

HAWJTYYLIME OOCTYIMHBIE TEXHOJIOTUW )17 YCTAHOBKW 3J10Y-ABT
Haunydwas goctynHas TexHonorus (HAT) — TexHonornyeckuit npoLecc, TeXHUYECKU i MeTod, OCHOBAHHbIfi
Ha COBPEMEHHbIX AOCTUXKEHUAX HAYKU U TEXHUKM, HANPaBAEHHbI Ha CHUXEHWe HeraTUBHOIO BO3AeiCTBUSA
XO03AWCTBEHHO JeATENBHOCTU Ha OKPYKAIOLLYI0 Cpeay U UMeIoLLUIA YCTaHOBGHHbIN CPOK NPaKTUYeCKOro
NPUMEHEHUS C Y4ETOM IKOHOMUYECKUX, TEXHUYECKUX, IKONOTUYECKUX U COLUANBHBLIX PaKTOPOB.

«Haunydwas» o3HayaeT TexHONOMI0, Hanbonee 3hheKTUBHYIO ANS BbINyCKA NPOLYKLUM C JOCTH-
XeHWeM YCTaHOBNEHHOTO YPOBHA 3aliUThl OKpyKalolei cpefbl. «[locTynHasy 03HayaeT TexXHONOTUID,
KoTopas pazpaboTaHa HACTOJLKO, YTO OHa MOXeT ObiTh NPUMEHeHa B KOHKPETHOM OTpacny NpoMbili-
NIeHHOCTW NPU YCIOBWUM NOATBEPHKAEHUA IKOHOMUYECKOM, TEXHUYECKOW, IKONOTUYECKON U coLManbHON
LenecoobpasHOCTU ee BHeLpeHuUs. «JocTynHas» npuMeHuTensHo Kk HAT 03HayaeT yyeT 3aTpar Ha BHeA-
PEHUETEXHONOTUM U NPEUMYILECTB €€ BHeIpe HUS, aTaKKe 03HAUAET, YTOTEXHONOTUS MOXKET ObITh BHELpeHa
B IKOHOMUYECKN U TEXHUYECKM pean3yeMbIX YCAOBUAX LA KOHKPETHOW OTPaCaN NPOMBILAGHHOCTU.

B Hactosiee BpeMs pns yctaHoBku 3JIOY-ABT B kayecTBe Hawfyylux AOCTYMHbIX MOTYT ObiTb
PaccMOTpeHbl ceayiolne TeEXHONOTUN.

bnok 3N10Y

1. Memodsi obecconusarus

Hagnexallue meTofbl 06ecconnBaHna BKIKOYaIOT B cebs:

1) MCnoNb30BaHNE MHOTOCTYNEHYATLIX YCTAHOBOK 3MIEKTPOOGECCONNBAHUSA U KOMNIEKCHOE MpUMe-
HeHUe 3NeKTPUYeCKUX NoJell MOCTOAHHOTO U NepeMeHHOro ToKa, obecneynBaWwmx Gonblyl b dek-
TUBHOCTb 06ECCONNBAHMSA U SKOHOMUIO IHEPrUU;

2) NOBTOPHOE UCMOJIb30BaHMeE B MHOTOCTYNEHYATLIX YCTaHOBKAX 3/IeKTPo06EeCCONMBAHMUA YacTyh OTpa-
©0TaHHbIX BOJ, C NOCNEAYIOWeid CTYyNeHU YCTAHOBKY Ha NpefblAyLei CTYNeHU, YTO YMEHbLIAET KONIMYECTBO
UCNOJIb3yeMbIX TPOMBIBOYHBIX BOJ;

3) npepoTBpalleHne BOZHUKHOBEHUS TYpOYNEHTHOCTU B pe3epByapax YCTAaHOBKU 3ekTpoobecco-
JIMBAHUA C NOMOLLbIO MOJa4YM BOALI NOA HU3KUM AaBfieHUEM.

MoBbiwweHWe 3 (DEKTUBHOCTU YCTAHOBOK 3/1EKTPOOOECCONUBAHUS CNOCODCTBYET yMEHbLEHUIO NoTpebe-
HUA cBexeil Bodkl. [pUMeHeH e 6os1ee 3 (EKTUBHOTO 31eKTPUUECKOTO NS NPUBOAUT K IKOHOMUM IHEPTUN.

[ByXcTyneHyYaTble Npolecchl NO3BOARIOT JOCTUYL GoNlee BICOKOH 3htheKTMBHOCTU 0beCcCcoNMBaHMS
(6onee 95 % coneil M TBEpALIX YACTUL, YAANAETCA U3 CHIPOH HethTU). ITO MOBLILAET IKOHOMUYECKYIO
3 heKTUBHOCTL NPOLECCa, TaK KaK NO3BOJAET YCTAHOBUTL Goslee KecTKMe TpebOBaHUA K COAepKaHuio
coneil B coipbe B8 NOCAEAYIOWETO MPOLECCa, YTO CHUKAET KOPPO3MID KOMOHH UM YBETMYMBAET CPOK
cnyx0bl KaTann3atopa.

132



HAUNYYWMKE JOCTYNHBIE TEXHONAOTUU ANA NEPBUYHOM NEPEPABOTHU HEDTHU

2. lossiieHue cmeneHu omdesieHtis 8odbl om Heghmu neped HanpasaeHUeM Ha YCMAaHOBKY OYUCMKU
CMOYHbIX 800

MoryT GbIT TPUMeHeHb! CllefyiolmMe MeTORbI:

1) HanpaBneHue CTOYHbIX BOA OT VCTAHOBKM 3/IEKTPOOOECCONNBAHUA B €MKOCTb-OTCTOMHUK Ast
JanbHedWero oTaeneHus Bogbl oT HedTH. HetTb MOXKeT BbiTb HENOCPEACTBEHHO BLIAENEHa B CUCTEMe
cbopa u nepepaboTKN HEKOHAMLUOHHOW NPOAYKLMY;

2) BuiGop onTMMaNnbHLIX PeryisTopoB Mex(hasoBoro YpoBHs. B 3aBUCUMOCTM OT OTHOCHTENbHOMN
NAOTHOCTU U TUNOB NepepabaTbiBaeMoit HedTH Hanbosee TOYHBIMU LATYMKAMU YPOBHS CYUTAKOT NOMNJaB-
KOBble NPUOOPLI, EMKOCTHbIE LATYUKN YPOBHSA WIN PagUOBONHOBLIE AETEKTOPbl. TOUHOCTL PEryAATOPOB
Mex(a3soBoro ypoBHA UMeeT BaXHoe 3HayeHne Ans 3hheKTUBHOCTU YCTAHOBOK 3/1eKTPO0BecConuBaHus;

3) YnyulweHue otneneHuns BoAbl OT HedTU MOXeT GbiTb JOCTUTHYTO UCMONL30BAHUEM CMAYMBAIOLLUX
CPeLCTB AN yaaneHns HedTH ¢ NOBEPXHOCTU TBEPALIX YACTUL, KOTOPLIE OOBIYHO CNOCOBCTBYIOT yHOCY
HedTH BORON;

4) Wcnonb3oBaHue HETOKCUUYHBIX GUOpasnaraeMbix Le3My/braTopoB, CNOCOGCTBYIOWUX CAMNAHUIO
Kanenb BOAHI.

[laHHble MeTOLLI NOBLILWAKT CTeNeHb OTAENEH NS BOLL OT HEe(TH, YMeHblas YHOC HedTH B YCTaHOBKM
OUMCTKM CTOYHBIX BOL W BO3Bpalias ee B MpoLece, a Takke yMeHbllas obpazoBaHue HedTelwnama.
C NpuUMeHeHWeM NepBOTO MeTOfA B cenapartopsl No AaHHsiM APl HanpasnsieTcs npuGAU3UTENbHO
Ha 10 — 20% HedTU MeHbLe. BTOpPOR MeTOR N03BOASET OTAENUTL NPUOAN3UTENLHO 5 — 10% HedTH OT BOA-
HOM dhaskl.

3. llosbiieHue cmeneHu omdeseHUs mBepobix Yacmuy om 8oOHO-HemaHod smyascuU

Teeppble yacTuUs, Nonagawwue B ycTaHoBKY ABT, B pesynbtate 3axBataT Oosibllee KONMYECTBO
HedTH, YTO NpUBEAET K 0OPa3OBaHUIO LONONHUTENLHOTO KOJNYECTBA IMYILCUU U WiaMa. ClefoBaTelbHO
KONIMYECTBO TBEPALIX YACTUL, YAANAEMOEe B YCTAaHOBKE 3M1eKTPOOOECCONNBAHMS, LOMKHO ObiTh MaKCU-
MaibHbIM, TakUM 06Pa3oM LieNib 3aK/KYaeTCs B MUHUMU3UPOBAHMM KONMYECTBA TBEPALIX YaCTUL, B ChIPOIl
HedTu nocne obecconnBaHus. Pag MeTofoB MOXET ObiTb UCNONL30BAH IS LOCTUKEHUS 3TON Lenu:

1) Wcnonb3oBaHue cMeCcUTENs C HU3KUM ycuaMeM cABUra GA CMEeLMWBAHUA MPOMLIBOYHON BOAbI
U CbIpoii HedTH;

2) Wcnonb3oBaHue nofayun BOALI NOL HU3KWUM faBfeHUEM A NpefoTBpalleH us obpazoBaHus Typoy-
NeHTHOCTU;

3) BopHas da3za (cycneHsus) MoxeT ObiTb OTAeNIeHa B HAMOPHOM NAacTUHYaToM cenapatope. Kpome
TOrO MOXeET ObiTb UCMONb30BaHA KOMOMHALMA U3 THAPOLMKNOHHOTO 0becconnBaTens u rMapoLUKNOHHON
YCTaHOBKM yaaneHUs HedTu;

4) OueHuBaHue 3chheKTUBHOCTM CUCTEMbI yaaNeHUs WnamMa. YAaneHe Wnama ABAAETCA NepUoAu-
YyeCKOM onepaLneit, NpefHa3HauYeHHOW ANd yOaneHUA TBEPALIX YacTUL, CKONUBLLWUXCA Ha iHE pe3epByapa.
ITa onepauus OYUCTKU NOBLIWAET 3PHEKTUBHOCTL YCTAHOBOK 00ECCONUBAHUA BO BPEMS HOPMasbHOIA
paboThl, 0COBEHHO BO BPeMS ATMHHbIX LLMKNOB.

C NpuMeHeHMeM JaHHLIX MeTOJOB YMEHbWAETCA COAepaHue HedhTu B 0OpasoBaBlIEMCS (WiaMe
W NOBLIWAETCA CTeNeHb pa3feNeHus BogHOM dasbl OT WIaMOB.

MpUMeHeHMe 3TUX MeTOLOB YBeNMYMBaET 0bpasoBaHue WiaMa B npefenax 3asopa. [pu cogepxanum
0Cafika B CbIpoil HethTU 0,015 % Macc. TeOpETUYeCKM MOXeT BbiTb NoflyyeHo 1500 T/rof WaaMa Ha 3aBojde
MOLLHOCTBI0 NepepaboTku 10 MAH. T/rog.
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4. [losmopHoe Ucnonb308aHUe BOOb! 8 YCMAHOBKAX 06eCCONUBAHUA

Mpouecc obeccoNnBaHUA UTPaET BAXHYIO PONib B YNpaBAeHUU CTOUHBIMM Bogamu Ha HM3. Bopa,
ucnonb3yeMas B ApYrux NpoLeccax, MOXeT ObiTs MOBTOPHO UCMONL30BaHA B YCTAHOBKE 0BecCoNnBaHUA.
Hanpumep, ecnu oTnapeHHas Kucias BOLA UCMONb3yeTcs B 3NeKTpobecconusarene B KayecTBe Npo-
MbIBOYHOT BOAKI, aMMUAK, CYNbPULLI U DEHONMbI, COAePKALLMECS B HE, B HEKOTOPOI CTeNeHN MOTYT ObITh
NOBTOPHO abcopOUPOBaHbI ChIPOil HEMTbLIO.

Cnepytoline TeXHONOTUYECKUE MOTOKM BOLLI MOTYT ObITe MPUTOLHLI ANS UCTIONBL30BAHUA B KauecTBe
NpPOMbIBOYHOI BOALI B 3NeKTpoobecconnsarene:

1) HakonneHHas Bofia B GapabaHe KOHfeHCaTOpa Ha BepXy KOJIOHHLI NPU HAarHeTaHMM BOLSHOO Napa,
00bIYHO 1 — 2 % MaccC. OT Chipbs;

2) KoHpeHcaTsl napa (HeoTnapeHHsle) U3 obe3BoxuBaTeneil NErkoro U TAXENOro rasoiseil u KoH-
[LeHCaTopa Ha Bepxy BakyyMHON KONMOHHbI (Mpuban3nTensHo 3,5 % Macc. OT Chipba);

3) OTnapeHHas KUC/1as BOA], @ TaKKe pyrue NOTOKU TEXHONOTMYECKON BOALI, He coflepalleil TBep-
AbIX yacTul. Bopfa U3 ckpyb6epoB M BOASHLIX OXNaauTeneil 3arpasHeHa u TpebyeT oTaeneHns HedhTu
U TBepapiX yacTul nepes 6noobpaboTkoi u/mamM NOBTOPHLIM UCNONL30BaHUeM B obecconuparene. Kucnas
BOJA HanpaBAseTCA U OTNapMBaAETCA B OTNAPHO KONOHHE KUCNOW BOAbl O MOBTOPHOIO UCMNOAb30BaHMA
U/ UK OKOHYATENLHON OUMCTKM B YCTAHOBKAX OUYUCTKU CTOUHLIX BOJ.

MpW ncnonb30BaHUIM BOALI 3aBOJ, MOXET CHU3UTL TMAPABIMYECKYIO HArpy3KyY Ha YCTaHOBKU OYMCTKM
CTOYHbBIX BOf, U CHU3UTL NOTpebneHne BOALI.

MoBTOPHOE MCNONL30BaHUE BOLHLIX MOTOKOB, KOTOpbIE MOTYT 06pa3oBbIBaTh IMYALCUM, ClepyeT
n3beraTs, Tak Kak 3TO MPUBOJUT K YXYALWEHUIO OTAENEHUA BOAbI OT HehTH B YCTaHOBKe aNekTpoobecco-
JINBAHWS, YTO B CBOIO OYepedb NPUBOAUT K Upe3MepHOMY YHOCY HedhTU BORON. NTOTOKM C BbICOKUM 0B UM
KOJMYeCTBOM PacTBOPEHHbIX TBEPAbIX YacTuLy (TDS) He ciepyeT MCNONbL30BATH B KAYeCTBE MPOMbIBOYHOM
BOAb! B YCTAHOBKE 3NeKTPOOGECCONMBAHUSA B CBA3M C yMEHbLWEHUEM CNOCOBHOCTU K U3BAEUYEHNIO CcoNeit
13 HeTH.

MoBTOpHOe MCNoNb30BaHUE CTOUYHLIX BOA, W3 APYrMX MPOLECCOB B KayecTBe NMPOMLIBOYHON BOfAbI
B YCTAHOBKE 3/1€KTPOOOECCONMBAHUA B NMONHOW Mepe NPUMEHMMO Ha HOBbIX HM3, HO uX TpymHee
NCNONL30BaTh Ha cylecTBYoWMX HM3. Mpu 3TOM B0 HbI ObIT PACCMOTPEHbI 3aTpaThl Ha cHop, 06PaboTKY,
NepekaynMBaHue HACOCOM U HanpasaeHUe No TPyGONPOBOAAM NOBTOPHO UCMOJL3YEMbIX CTOUHBIX BOJ,.

bnok ABT

1. HoM6UHUPOBAHHAS YCMAHOBKA AMMOCHEPHO-8AKYYMHOU nepezoHKU

TexHonoruyeckas Harpyska neyu (MBT-4/100 T HedbTW) 41A MOLWHOCTM neperoHku ApaBUiicKoM
nerkoil Hedtu 10 MAH T B rof coctansieT npumepHo 173 MBT-4/100 T HedTu. [pu Mcnons30BaHuUm
KOMOWUHUPOBAHHOW NeperoHKM oHa cHuxXaeTcs Ao 10,1 MBT-u/100 T HedTH. YaenbHbIi pacxop aHepruu
(obLee noTpebneHne aHeprun B TOHHAX YCIOBHOTO TOMMBA Ha 100 T HedTH) 415 MOLWHOCTU NEPEroHKM
Apasuiickoit nerkoit HedbTn 10 MAH T B TOf4 cocTaBaseT 1,7 — 2,0, B TO BpeMs Kak KOMOUHWUPOBaHHas
YCTaHOBKa aTMOChepHO-BaKyyMHON NeperoHkn noTpebnseT ToNbKo 1,15. IKOHOMUS 3HEPrUn COCTaBnAET
npubaAn3uTeNsHO 30 % W, HaNpUMep, A1 3aBOAA MOLULHOCTbIO 9,7 MAH T/rof, HaXOAMTCA B AMANAa3oHe
50000 T TAXKENOro TONAUBA NO CPABHEHUIO C UCMONb3OBAHUEM OObIYHBIX METOLO0B.

06uwee noTpebneHne sHeprun OT NEPBUYHBLIX UCTOUHUKOB ANA NepepalboTku ApaBUACKOR nerkoi
HedTH MU POCCUICKON IKCMOPTHOI cMecK cocTaBaseT 1,25 T Toninea Ha 100 T HedTu, ans nepepaboTku
ApaBuiickoit Taxeno# HedTu — 1,15 T Tonnuea Ha 100 T HedpTU.
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Havnydwwue gocTynHble TexHonoruu A1 nepBuuHoii nepepaboTkn HehTn

Mpy MCNONb30BaHUN KOMBUHUPOBAHHOWYCTAHOBKU aTMOC(HEPHO-BaKyyMHO NeperoHkn gocturaetcs
MaKcUManbHas TennoBas WHTErpauus Mexay aTMOC(epHOil U BaKyyMHOW mMeperoHkoii. Takxe 3To
Nno3Bo/sieT n3bexartb neperpesa nerkux Gpakuuii Npyu Ux pasfeneHun v yMeHblIaeT TEeNNOBYO Harpysky
npy M3BNEYEHUUN TsHXKeNbiX hpaKLuii.

B Ta6nvue 9 npuBeAeH Npumep 3aTpaT aHEProHocuteneit Ha nepepaboTky 1T cbipoii HedTu.

Mpy MCNONb30BaHUN KOMBUHUPOBAHHOWYCTAHOBKU aTMOC(HEPHO-BaKyyMHOI NeperoHku gocturaetcs
CHWKEeHMe pacxofa TOMAvMBa W, CNefoBaTeNlbHO, CHWXKEHMEe 3KCMAyaTalMOHHbLIX PacXofjoB YCTaHOBOK
neperoHkn HedTu.

Tabnuua 9 - MoTpe6naembie MaTepMansl U 3HEPrOHOCWUTENM HA | T HedTU NPU MCNONLIOBAHMUU KOMGUHWPOBAHHOI

yCTaHOBKMW aTMOC(HEepHO-BaKyyMHOW NeperoHkun

MoTpebnsaemMble matepunanbl U 3HEProHOCUTENN
NHTerpupoBaHHasa yctaHoBKa ABT
Ha 1T HedTn

Tonnnso, MBT-y 107 - 140
AneKTpoaHeprus, KBT-y 6,6 - 88
BopgsHoI nap, Kr 10-17
Oxnaxpatowasa soga, m3 (AT = 15 °C) 14 - 28

Z. TennoBasf UHTerpauuns ycTaHoBKM aTMOCEpPHO-BaKyyMHON NeperoHkn

BbicOKas 3aHeproemMkocTb ycTaHOBOK AT genaeT OYeHb aKTyanbHOW TEMNOBYK WHTErpauuio c ycra-
HoBKkOI BT. [ns onTMmu3auum pekynepauuu Tenna OT MeperoHHbIX KONOHH Kak NpaBuio MPUMEHST
[Ba UAN TPU KOHTYpa LUPKYIALUOHHOIO OPOLUEHUA B HECKOJIbKMX TOYKAX KOJMIOHH. MOXHO MpUMeHSATb
nHterpauuio ABT ¢ gpyrumu yctaHOBKaMu. 118 3T0r0 UCNONbL3YHOT:

- ONTMMM3AUUIO peKkynepauuun Tenna, NPUMeHss MeToj MUHY-aHanu3a AN OLEHKU KOHCTPYKLUK
BCeli CUCTEMbI, YTO 06ecneynBaeT IKOHOMUIO IHEPTUY;

- yBeNM4YeHne KOonM4yectBa KOHTYPOB LMPKYNALMOHHOIO OPOLUEHUS aTMOCHEPHON KONOHHbI C ABYX
[0 4yeTbIpex;

- OOKOBble OTMapHble KOMIOHHbI MOBTOPHOIO BbIKMNAHUA C HEMTAHbLIM TENIOHOCUTENIEM BMECTO
OTFOHKWN Napom;

- npucagku, npegoxpaHstouime He(TENPOAYKTbl OT PasfiOXXEHUA B JIMHUAX U TENNOOOMEHHUKAX.
Mpucagkn, npegoxpaHalowme HeTENPOAYKTbl  OT  pasfiodXeHUs, MNO3BONAT YBEINYUTb
NPoAOMXKNUTENbHOCTL paboyero Lukna Tenn1006MeHHUKOB;

- MNpPUMEHeHMNe COBPEMEHHbLIX METOAOB TEXHONOIMYECKOro KOHTPO/A ANA ONTUMMU3auMu UCMOJb-
30BaHUA 3Hepruu ByctaHoBke ABT.

Yucno 60KOBbIX MOTOKOB B 6/10Ke BT BbliGMpaeTca Tak, 4TOObl MakCMMaibHO WCMNOMAbL30BaTb TENno

NOTOKOB MPOAYKUMU C pasHbIMWU TemnepatypaMmu (MOBbICUTL TEMJIOBYIO WHTErpauuio).
B pesynbTaTe focTuraetca CHWXeHWe sHepronoTtpebneHusa (pacxofa TOMAnBa) M CBA3AHHBIX C 3TUM
Bbl6pocoB C02B pamkax HIM3.
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3. Hicnoss308aHuUe 8aKYYMHbIX HACOCO8 U NOBEPXHOCMHBIX KOHOHCAMOPOB BMECO NAPOBLIX IKEKMOpPos

BapomeTtpuyeckue koHaeHcaTopsl Ha MHOTUX HI3 6L B OCHOBHOM 3aMeHeHb! Ha BaKyyMHble HAacoChl
N NMOBEPXHOCTHbIE KOHLEHCATOPLI 1S YMEHbIUEHUS NOTOKA HedTecofepxalinx CTOYHbIX BOA. 3aMeHa
NMapoBbLIX IKEKTOPOB Ha BaKyyMHbIe HACOCHI YMeHbLIAeT MOTOK KUCLIX BOA ¢ 10 fo 2 M*/4. BakyyM MoxeT
ObiITb CO3[aH MyTEM COYETAHUS BaKyYMHbIX HACOCOB W 3KEKTOPOB [J1f ONTUMMU3ALUU 3bPEKTUBHOCTH
NCNONbL30BAHUS IHEPTUN.

3aMeHa NapoBbIX KEKTOPOB Ha BaKyyMHble HACOCHl YBeNMYUBAET NOTpebneHne 3JeKTpO3Heprum
LIS CO3[,aHMS BaKyyMa, HO CHUXAeT noTpebneHue Tenna, 3NeKTPOIHEPIUM, PACXoL, OXNaX falolei BOAHI,
noTpebnseMoil 4ns OXNAXLAEHUS HACOCOB, U MOTPeGNeHNe PeakTUBOB, UCMONb3YEMbIX AN 06paboTKu
oxnampawlei Bogsl. Ha HedbTenepepabarbiBatolleM 3aBOLE CYLLECTBYET MHOMO MPOLECCOB, rae U30bi-
TOUHBI NMap MoxeT ObiTb BOCCTAHOBJEH M WCMOMb3OBAaH A CO3LaHWUA BakyyMa. OfHaKo aHanu3
3HepronoTpebreHns NoMoxeT onpenenuts 3dheKTUBHOCTL UCNONL30BAHUS U3GHITOYHOTO napa Ajs
NapoBOit 3eKLUUN BMECTO BaKYYMHbIX HACOCOB NO CPABHEHWIO C MPUMEHEHMEM U3BLITOYHOTO Napa Aas
Apyrux ueneil. HafexHocTs 0benx cucTeM Takxke LoMKHa ObiTb MPUHATA BO BHUMAHME, Tak Kak OObIYHO
NapoBbie 3KeKTOpL 60/iee HAaZEX Hbl, YeM BaKyyMHbIE HACOCHI.

BakyyMHble HAacoCkl NpU MO PHU3AL MM He BCEraa MOXKHO MCMONb30BaTh. 11 HOBLIX YCTAaHOBOK fist
LOCTUXEHUA TYOOKOTO BakyyMa (10 MM pT. CT.) MOXHO UCNOJb30BaTh BaKYYMHbIE HACOCH B KOMOUHA LMY
C MapoBLIMU IKEKTOPAMU, @ TaKKe HeOBXOAUM pe3epBHbIA cnocob CoO3faHUs BaKyyMa B Cyyae OTKasa
BaKyyMHOTO Hacoca.

B HacToslee BpeMs BaKyyMHLIE HACOCH! UCMOJIB3YIOTCA Yallle, YEM IHEKTOPLI.

4. [loHUXeHUe BAKYYMA B8 BAKYYMHOU KOJIOHHE

MoHuKeHWe faBneHUs BakyyMa, Hanpumep o 20 — 25 MM pT. CT., NO3BOANUT CHU3UTL TeMNepaTypy
Ha BbIXOLE& Neyu Npu CoOXpaHeHUU LiefeBOM rpaHuLbl OTASNEHUS BaKYYMHOIO OCTaTKa.

ITOT MeTOp, LaCT HEKOTOPbLIE MPEUMYLLECTBA KaK C TOUKN 3peHUs 3HeprochepexreHmns, Tak U CHIUKeHUS
3arpA3HeHuUsA. IKONOTNYeCKUe NpeuMyLLeCTBa 3aKI0YalOTCA B Cledylollem:

1) CHUXeHWe BO3MOXKHOCTU KPeKUHIa UM KOKCOBaHUA B Tpybax neuu;

2) CHUXeHWe KpeKUHIa Cbipbs Ha 6oMee Nlerkue NpofyKThI;

3) CHUXKeHMe TenIONPOU3BOAUTENBHOCTHU NEYN U ClefoBaTeIbHO CHIKEeHMWe pacxofa Tonauea.

Ilns 06pazoBaHus BakyyMa HeoOXOLMMbI 3aTpaThl IHEPTUN (3INEKTPOIHEPTUN UAK Napa).

MpUMEHUMOCTb [AHHOTO MeTofa OOBIYHO OrpaHMyeHa MOILHOCTbIO YCTaHOBKM, TeMnepaTypoi
KOHOEHCUPYIOWENCA XKULKOCTU UAN LpYrUMU MaTepUabHLIMU OrpaHUYeHUAMM.

5. 06pabomka HeKOHOEHCUPYIUUXCS 20308 U3 KOHOGHCAMOPA BAKYYMHO20 3eKmopd

HekoHeHCMpytoLWMeCs rasbl U3 KOHOEHCATOPOB Ha BEPXY BaKyyMHOI KONOHHLI (NpuMepHO 0,14 kr BbIO-
pocoB Ha 1 M* cblpbsi BaKyyMHOW KOJIOHHbI) MOTYT ObiITb HanpaB/eHsl B cucTeMy 06paboTKM, U3BNEYEHUS
NETKUX (DPAKLLUA UAK CUCTEMY TOMIMBHOTO ra3a COBCTBEHHOI BIPabOTKM.

Kucnsie HeKOHAEHCUpYIOWNeECS rasbl U3 repMeTUYHbIX GapOMeTPUUYECKUX HACOCOB BaKyyMHbIX ycTa-
HOBOK NMepep CKUraHWeM JoMKHb ObiTe 06paboTaHbl B NOPSAKE, COOTBETCTBYIOLWEM TUMY KUCAOTO rasa
(HanpuMep, C NOMOLLbKD aMUHOBO OYUCTKM UAN LpYrUX NPOLECCOB).

HanpaBneHue OTXOASLMX Ta30B BaKyyMHOW YCTAaHOBKM Ha OYMCTKY TpelOyeT 3HAYUTeNbHbIX Kanu-
TaNlOBNOKEHMUI 33 CYET PACXOf0B HA KOMNPECCOPHI.

PacCMOTpeHHbIe Bbille HaUAyYLIMe LOCTYMHLIE TEXHONOTUN KPaTKO U3NOXeHbl B Tabnuue 10.
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Havnydwwue focTynHblie TexHonoruu A1 nepBruyuHoii nepepaboTkn HeTn

Tabnnua 10 - Ceognasn ta6nuya no HAT gna ycranosxku 3/10Y-ABT

HanmeHoBaHue
TexHonoruun (HAOT)

Hapnexauine metofbl
obecconmBaHus

MoBbllEHNEe CTEMEHN
oTAeneHnsa BoAbl n
TBEPAbIX YacTuy, ot
He(hTn

lMosTOpHOE
ncnonb3oBaHue BOAbI

JKonornyeckune
OnuncaHune npenmyujectea
npuMeHeHNs

2710y

CHWxXeHne
noTpe6neHns ceexer
NPOMbIBOYHOU BOAbI

1) AByxcTyneH4yatble
yCTaHOBKM

1 )HanpasneHune
CTOYHbIX BOJ,
B EMKOCTb-OTCTOMHUK;

2 ) Bbl6Op

onTUManbHbIX

perynatopos

MeX(a3oBoro ypoBHs;  [oBbIWEHNE CTENEHN
3 )ucnonb3oBaHue oTAeneHnsa BoAbl
cMaumnBatoLLnX N TBEPAbIX YacTuy,
CpefcTB; OT He()TU, yMeHbLLe-
4) ncnonb3oaKHeca HeTH
HETOKCUYHBIX, BYCTAHOBKW OYUCTKM
6unopasnaraembix, CTOYHbIX BOJ,
HEeropumnx

[,e3MyN braTopos;
5 ) cnonb3oBaHue
nnacTMH4YaToro
cenapartopa nog
faBneHuem

lMosTOpHOE

ncnosb3oBaHue

BO/bl, NCMONb3YEMOIA CHuXeHwne

B AAPYrux npotueccax notpeb6neHns Bogbl
B yCTaHOBKax

obecconmsaHuA

JKOHOMMYecKas
3 PeKTUBHOCTb

JKOHOMUSA 3Hepruu
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(MPOAOMKEHWNE TABNNLLBI 10)

HanmeHoBaHue
TexHonoruu (HAT)

KomGuHUpoBaHHas
ycTaHOBKa
aTMocgepHo-
BaKyyMHOV MeperoHkn

Tennosas MHTerpauus

Mcnonb3oBaHue
BaKyyMHbIX HACOCOB

MoHWXeHne aaBneHus
B BaKyyMHOW KONOHHe

YpaneHue Kucnbix
rasos
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OnuncaHne

Kom6uHupoBaHue
aTMoctepHolin Baky-
YMHOI NeperoHku

Mcnonb3ytoT:

- ONTUMM3aL U0
pekynepauuu Tenna;
- yBennyeHune
KONMYyecTBa KOHTYpPOB
LUMPKYNALNOHHOTO
OpoLleHuns;

- 60KOBblE OTNapHble
KOMOHHbI MOBTOPHOIO
BbIKMMAaHWA C UCMONb-
30BaHNEM
HedTenpoyKToB

B KayecTBe
TennoHocuTens
BMeCTO napa;

- npucagku,
npegoxpaHstoLme
HelhTeMPOAYKTHI

OT pasnoXxeHus

B IMHUAX NTENNoo6-
MeHHUKax;

- COBPEMEHHbIe
MeTOfbl TEXHONO-
TMYECKOro KOHTpons

Mcnonb3oBaHue
BaKyyMHbIX HacoCOB
BMECTO MapOCTPYMHbIX
3)KEKTOpOB

Hagnexaltuas
06paboTKa OTXOAALLNX
rasos, 0CO6eHHO

JKosornyeckmne
npenmyuiectea
npuMeHeHuns

ABT

CHuXeHune
noTtpebseHnsa Tonnmsea,
CHMXeHMe BbIGPOCOB
B aTmMocepy

CHWXeHne BbIGPOCOB
co2

CHWxXeHune
06pa3oBaHNs CTOYHbIX
BOA (MpN6AN3NTENLHO
¢ 10 go 2 m3u)

CHMXeHune
3arpA3HAOLLMX
BbIGPOCOB

CHuXeHue BbI6POCOB
HZX B atmochepy
Ha 15 %

JKOHOMMYeckas
3P eKTUBHOCTb

CHmxeHune
notpe6seHnsa Tonnnsea,
3Heprun go 30 %

CHuXeHne
notpeb6neHusa Tonnvea

YBenuyeHue
notpebneHns
3NEeKTPO3HEPTUmn

CHmxXeHune
notpebneHns Tonnmnea,
ynyylleHne Kavectsa
NPoAYyKTOB



Havnydwwue gocTynHblie TexHonoruu A1 nepBuuHoii nepepaboTkn HedTn

YuntbiBas W3N0OXeHHOoe, npumeHeHue HAT [ana ycraHOBKKU

3N10Y-ABT nNO3BOMINT COKPaTUTb

3Heprosartpartsl, pacxof Bofbl, KOMUYECTBO BbIGPOCOB, a TAKXE MOBbLICUTL IHEPrO3PEKTUBHOCTL. Mpumep

CHWXKEHWs 3HeprosaTtpart npuBefeH BTabnuue 11

Tabnuua 11 - Mpumep aHeprosartpart /19 pasHbIX yCTAHOBOK MeperoHku HedTm

Tonnueo Ans

Tpy6uaTbiX dNneKTpoaHeprus,
YcTtaHOBKa
neveii, MOx/T KBT-4/T HehTmn
HedTn
AT 400 - 680 4-6
BT 400 - 800 15- 45
ABT 385 - 500 66 - 88

NMutepaTtypa

v fannsie PepepancHoil CNyxGbl FOCYAapCTBEHHOR CTATUCTUKY

BopsiHOW nap,

Kr/T HepTn
25 - 30
20 - 60
10-17

Oxnaxpatouas
Boaa, MIT HedpTH
(AT =17 °C)

4,0

3-5

15- 30

W AHanuTuueckuii Gionnetens «HedbTerasoaoGeisaowas n HedTenepepabaTbiBalo W an NPOMbLIW NEHHOCTL: TeHAGHUUN WU Npo-

ruose». - Bunyck Ne 13 «TOrm 2013 ropga»

N ycesa Jl., «Mepexkowennsie kauenu» poccuiickoin vedptexumun»// Kypuan Mnacruxc - N 12 (18).-2012

[AlCnpaBouHUK NO HAMNYUYW UM AOCTYNHBLIM TEXHONOINAM AN NepepaboTKM HedTu W rasza:dnekTpoHHan sepcus, http://eippcb.jrc.es

BlKanyctun B.M., Pygaun M.T. Xumun u TexnHonorus nepepaGorku nedtu. - M.: XUMUSA, 2013. -496 c.

w Narent PO No 2427410 (BoiD 17/04, onysnucosan 27.08.2011)
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OKOHOMMYECKMNE acnNeKThbl nepexopaga

npeanpmMatTunii YFO/IbHOW MPOMbBILWJIEHHOCTW

HA MPHUNTIBI HAWNJTYYLWINX
NOCTYMHbIX TEXHO/TOTNIA

N.B. Netpos- aupektop OAO «LUHNIWNyronb», npodeccop, 4.3.H.

M .B. Lo6pOX0OTOBA - M.0. HauabHUKa ropHo-meTannypruueckoro otgena ®rYr «BHUU CMT»

MpeanpusaTUSA yronbHOW NpoMbILWIEHHOCTb (74 waxThl, 11 pa3pe3os
n 61 o6oratutenbHas abpuka (yctaHoBKa))[l] ocyLw,ecTBASAOT CBOKO
fLesTeNnbHOCTb B ceMu (hefepanbHbix OKpyrax Poccuiickoin ®epepauun,
c pacnpefeneHnem o6bemMoB Ao06biun: Cubupckuin - 84,5%; LanbHe-
BOCTOYHbI - 9,4%; CeBepo-3anagHblii - 4%; HOxHbIi -1,3%; Ypanbc-
ki -0,5%; MpuBosmxckuii - 0,2%; LleHTpanbHbIi - 0,1% (puc. 1)[2)
Bo Bcex aTmx pernoHax yrnegobbiBatoliee MPOM3BOACTBO OKa3biBaeT

CyLLeCTBEHHOe HeraTMBHOe BO3feiCTBME Ha OKPYXaloLLlylo cpeay.

[JanbHeBOCTOUYHbIM 9.4%

Cnbupckuii q ! Cesepo-3anagHblit 4.0%

84.5% lo S

LleHTpanbHbiii 0.1%

FOXHbIit 1.3%

.Ypanbcknin 0.5%

.NMpuBomkcknin 0.2%

Pucynoxl-C tpyklypago6eiun yrna no ®egepansHsim okpyram PP (2013 rog)

OfHVM ©3 KPYMHeWLnX pernoHoB
yrnefobblumn asnsetca Kysbacc, Ha KoTo-
pblIi npuxoanTtca 6onee 60% obLueid fo-
6bluM  yrns, Kotopas COMpPOBOXAaeTcs
3HaUNTENbHbLIM KOHLLEHTPUPOBAaHHbIM
TEXHOTeHHbIM BO3gelicTBMeM. Mpu aToM,
npu CyLWecTBYIOWMX TEHAEHUMUAX B Npn-
POL0OXPaHHOWN AeATeNbHOCTH, NPOrHO3-
Hble MoKa3aTenn TEXHOTeHHOro BO3AeW-
CTBMA PACTyT MO CPABHEHUIO C YPOBHEM
2012 roga B COOTBETCTBMW C NiaHamMu
yBennyeHms o6bemoB  [o6bluM  yrAs,
N 3TO HEeCMOTPA Ha TO, YTO B pervioHe
npeacrasfeHbl, B OCHOBHOM, Haubo-
nee ycnewHo AencTBylOWME YrofbHble
KoMnaHuun (Tabnuua 1).

Kak BMAHO M3 NpeAcTaBAEHHbIX faHHbIX MPOTrHO3MPYeTcs POCT yAeNbHbiX BO3A4EWCTBUM Ha OKpYyXXa-
IOLLYIO Cpefy, YTO MOXEeT cTaTb PaKTOPOM CAEpPXUBALWMM pa3BuUTME OTPaC/N.
Takas cuTyauus O6ycNnoB/feHa W CMOXMBLUMMUCA OTPAacNeBbIMU MNpo6nemMaMu B 06/1acTM 3KOA0ru

(tabnuua 2).

140



OKOHOMMUECKME acnNeKThl Nepexoga NPeAnNpPUATUA YTONbHORW NPOMbLIWIEHHOCTHN

HA MPUHLMMbI HAUNYYLWNX OCTYMHbBIX TEXHOMOTMI

Ta6n|/||.|a 1- MporHos nokasaTeneii TexHOreHHOro BO3AelicTBMA NpeanpuAaTuii yronsHoli otpacnu Kemeposckoit o6nactu

HA OKPYXAIOL YO CPEAY HA 2020 rof [s1

Bua TEXHOTEHHOro BO3AeNCTBUSA

[o6blya yrna, MAH.T

Bbl6p0CbI 3arpAaAsHAaWnx sewecTs

B aTMocdepy, TbiC. T

C6pochl 3arpsisHEHHbIX CTOYHbIX BOJ,

M/IH. Ky6.M

Mnowanb HapyLweHHbIX 3eMefb, ra

3HauyeHne TEXHOTEeHHOro
Bo3genicTBuA 3a 2012 rop,

npOFHO3HOE 3Ha4deHune
TEXHOTeHHOoro BO3,CI,87ICTBI/IH

Ha 2020 rogp,
Bcero YaensHoe Bcero YaenoHoe
201,5 240,0
785,99 3,9 kr/t 1015,2 4,23 Kr/T
199,75 0,99 Ky6.M/T 2904 1,21 ky6.m/T
63531 0,315/TbIC.T 80112 0,339/TbIC.T

Tabnuua 2 - OcHoBsHbe 3KONOTMHECKME NPOGNEMbl YIONLHOW NMpOMbIwNneHHocTn [A

Jkonormnyeckas
npo6nema

1. 3arpasHeHne BOAHbIX
0ObEKTOB B pesysnbrare
cbpoca 3arps3HeHHbIX
CTOYHbIX BOA

2. 3arpsisHeHue atmochep-
HOro BO3Ayxa Bbl6pocamu
Bpe/HbIX BELLEeCTB

3. N3bATHe 13 3emne-
rno/sib30BaHNA U Hapy-
LeHve 3eMenb

4. O6pa3oBaHNe 1 Hakom-
JleHNEe OTXOA0B NPOwu3-
BO/ICTBA BO BHELLIHMWX
MopoHbIX OTBanax

MokasaTenu, xapakTepusyrujmne
npo6nemy 3a nocnegHue 5nert

C6poc 3arpsi3HEHHbIX CTOYHbIX

BOf 6e3 ouncTkm - 38,3%. Copoc
HeA0CTaTOYHO OYMLLEHHbIX CTOYHBIX
Bog - 49,8%

BbIGpOCHI 3arpsA3HAIOLWMX BELLECTB

B Konmyectse 60% OT 06pa3oBaHHbIX.
BbI6pOChl ra3006pasHbIX BELLECTB,
BTOM 4uCne mMeTaHa, 6e3 OUnNCTKU

YpoBeHb peKky/bTUBaLun 3eMenb -
45,2%. O6Lwan nnowais otTpaboTaHHbIX
3emMenb Ha KoHey, 2012 r. 153 TbiC. ra.
Hun3koe Ka4ecTBO peKybTUBUPOBaH-
HbIX 3eMefib- CPeAHAs MPOAYKTUBHOCTL
cocrtasnseT 30% OT 30Ha/IbHbIX NOYB

YpOBeHb UCMO/Mb30BaHUA OTXO0B MpPo-
nssoacTea - 50,9%. Konnyectso Hakom-
JIeHHbIX OTXOfI0B BO BHELLHMX OTBasiax
Ha KoHel, 2012r. -15,7 mipg. T.

MpuynHbI, 06ycnoBusBLlINe
npo6nemy

OTCYTCTBME OUNUCTHBIX COOPYXKEHMWIA.
HecoBepLUeHCTBO NPYMEHsIeMbIX
TEXHOMIOTNI OUNCTKN CTOUHbIX BOA,
HeyznoBneTBopuTENbHOE TEXHUUECKOE
COCTOSIHWE OUNCTHbIX COOPYXKEHMI

HW3Kuii ypoBeHb erasaumm v Ncnob3o-
BaHUs MeTaHa. OTCyTCTBUE CNOCOGOB 1
CPEACTB U3BMEUEHUs MeTaHa U3 BeHTU-
NALMOHHBIX BbIGPOCOB ra3oBbIX LLUAXT.
YrofibHbIE KOTe/bHbIE He OCHALLEHbI Cpes-
CTBaMM OUMCTKYM OT ra3006pa3HbIX BELLECTB

HepocTtatouHas NPOM3BOACTBEHHAS
MOLLHOCTb OpraHu3aLuid, BbINOHAOLLNX
pa6oThbl N0 PEKYNLTUBALMN 3eMESlb.
HecoBepLUeHCTBO NPYMEHsIeMbIX
TexHonoruii. OTCyTCTBME CreunansHOro
060pyA0BaHUs ANsl BbINOAHEHUS
peKynbTUBALMOHHbIX paboT

Heo6xoaMMOCTb CeNeKTUBHOW pa3pa-
6OTKW, CKNafupOBaH1s 1 NOAFOTOBKM
nopog A1 UCMNOoNb30BaHWS, UTO YCI0XK-
HSIET NPOU3BOACTBO rOPHbIX PaGoT MTpe-
6yeT A0NOMHUTENLHOTO 060PYA0BaHMSA
1 3atpar. OTcyTcTBME 93KOHOMUYECKO
3aMHTepecoBaHHOCTU MPEeANnpPUATHiA
CTPOMUHAYCTPUM B UCMONb30BAHUM
0TX040B
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[nsa peweHuns 3tux npobnem MuHaHepro Poccuitckoit ®epepalum ocyliecTBAseTCA pa3paboTka u peanu-
33U LENoro KOMMNJIEKCa MepOnNpUATUIA. 3T MepONPUATUS OXBATLIBAIOT ClefyHoLLMe OCHOBHbIE HanpaBneHus 14,
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. Cosepuiercmeosarue HopmamusHol npagosoli 6a3si:

NpefoCTaBieHe HaNOTOBLIX ILFOT U LFOT MO NaTe 3a HeraTUBHOE BO3AeCTBME Ha OKPYKAIOLLYKO
cpeAy Npu NPOEKTUPOBAHUMU U CTPOUTENLCTBE NPUPOAOOXPAHHLIX OOBEKTOB, TPUOBPETEHUU NPUPO-
AOOXPaHHOTO 0BGOPYAOBAHUA U CUCTEM 3KONOTUYECKOTO KOHTPOSIS;

nepexop Ha CUCTEMY HOPMUPOBAHUS BLIOPOCOB, COPOCOB 3arpA3HAIILNX BEILECTB U pasMeleHre
OTXOJOB NMPOWU3BOACTBA MO TEXHONOTMYECKUM MOKA3aTeNiM Ha OCHOBE HaWNyylWUX AOCTYMHEIX
TexHonoruit (HAT);

ocBobOXAeHNe NPeANnpUATUIA OT NJaThl 33 HeraTUBHOE BO3AE/CTBME Ha OKPYXAMIyl cpepy
Ha nepuof NpoeKTUpoBaHuA 1 BHegpeHus HAT;

KoppeKTUpoBKa yCTapeBILMX M pa3paboTKa HOBbLIX OTPaCeBbIX HOPMATHUBHO-METOANYECKUX [LOKYMEHTOB

. OpeaHu3ayUOHHO-MexXHUYeCKUe MeponpuamUs no YaydLeRuro npupodooxpaHHol desmensHocmu:

obcnenoBaHmne ¢ NepUOANYHOCTbIO 3-5 1ET NPUPOJOOXPAHHBIX OGBEKTOB C OLEHKOM TEXHUYECKOTO
COCTOAHUS, 3PHEKTUBHOCTU U Pa3paboTKON NpesioKeH!H No yayYIeHNIo UX paboTsi;
NoBbileHWe KBATUDUKALUN 0OCTYHUBAIOLEro NepcoHana NPUPOAOOXPaHHLIX OOBEKTOB € NepHo-
ANYHOCTbIO He Goslee 5 neT;

NpoBeAeHNe eXerofHbIX HaYYHO-NPaKTUYECKUX CEMUHAPOB OA PYKOBOAMUTENE!H U CeLnanucToB
3KoNorMyeckux cnyx6 npepnpusTuit Ha 6ase HUN u UNK.

. BbinosiHeHue Hay4HO-mexHUYecKux pazpabomox no npobremam:

oumnctka kucneix (pH<6,5) 1 xenezocopepxalynx WaxTHbIX BOA;

OYMCTKa MUHepan30BaHHbIX (CBLIlWeE 2-3 /M) WaXTHLIX BOA;

OYMCTKA LWAXTHbIX BOJ, CIOXHOrO XUMUYECKOrO COCTaBa;

NOBILWeHWe 3hheKTUBHOCTM PaboTh! LWMPOKO NMPUMEHSIEMbIX B OTPACM TUNIOB OYMCTHBIX COOPYIKEHMIA;
[ierazalins yrofibHeIX MAacToB JO Hayana ux pa3paboTku M B MPOLECCe BefeHUs TOpHEIX paboT
C nociefytoLLnM UCNONb30BaHNEM MeTaHa;

U3BNeYeHWe MeTaHa U3 BEHTUAALMOHHOI CTPYM ra3oBbLIX LAXT;

OUYUCTKA [bIMOBbIX a30B KOTEJIbHBIX OT ra3006pa3HbIX 3arpsi3HALNX BEILECTB;

CHUXeHWe BbiieNeHUs B aTMOC(epy 3arpA3HAIOLNX BeLLeCTB NPU MaCCOBbIX B3PbiBaX Ha pa3pesax;
npeaynpex/jeHu1e caMOBO3ropaHua W TylleHe NOPOAHLIX OTBaJIOB;

TexHoNoruu hopMUPOBaHUs Noxapobe30onacHbIX MOPOJHLIX OTBAOB.

. TexHosoeuyecKue u mexHuveckue MeponpusamuA:

BHeApeHNe 3KONOTUYECKM YNCTLIX, BE30TXOAHBIX U MANIOOTXOLHbIX TEXHONOTUIA U 060PYAOBAHNUS;
3KONOTU3aLMUSA WMPOKO NPUMEHAEMbIX TEXHONOTUI U TEXHONOMMYECKUX NPOLECCOB FOPHOMO NPOU3-
BOACTBA B HAaNpaBJeHUU CHUMEHUS BEIOPOCOB U COPOCOB 3arpsA3HAILMX BELWECTB, 3€MIEEMKOCTH
rOpHbIX paboT, 06pazoBaHus OTXOA0B NPOM3BOACTBA;

paclmpeHmne 06NacT NpUMeHEHNS NePCNeKTUBHLIX U BHeAPeH e HOBLIX 3h(heKTUBHbLIX MPUPORO-
OXPaHHbIX TexHoNoruit U 060pyRoBaHUS.



IKOHOMUYECKNE ACMEKTbI NEPEXOJLA NPERNPUATUN YTONBbHOW NPOMBIWIEHHOCTH
HA NPUHUUNbI HAMAYYLIKUX JOCTYNHBIX TEXHONOT UM

MpuHsTue PepepansHoro 3akoHa ®3-219 o1 09.07.2014 «0 BHeceHWU M U3MeHeHUIl B PefiepanbHElif 3aKOH
“06 oxpaHe oKpyxXalolen cpeasl” U 0ToeNbHbIe 3aKOHOfATENbHbIE akTwl Poccuiickon depepaliuiy» ABUAOCH
NPOPLIBOM B PeLUeHUU LIENOTO KOMMNJIEKCA 3KONOTUYECKUX NPobieM pa3BUTUS OTPACTEN NPOMLILAEHHOCTH.

lpoBo3rnalleHHas B 3TOM 3aKOHe, KOHeuHas Lenb BHeapeHus npuHuuna HAT — ctumynupoBaHue
npegnpuaTUn K MofepHU3aLumn cBoux Npon3BoAacTB. [epexog Ha npuHuun HAT He TOALKO NO3BOAUT
VIYYLWNTL IKONMOTUYECKYIO CUTYALMIO, HO W 3HAYNTeNbHO OOHOBUTL OCHOBHblE (hOHAHl, CO3[aTh
3HeproaddeKTUBHLIE U pecypcocbeperarolyme NPOU3BOACTBEHHBIE MOWHOCTH, PELWNUTL 33Aa4N UMNOP-
TO3aMeLlEHNS U NMOBLILIEHNUS KOHKYPEHTOCMOCOBHOCTU NPOMbILIEHHOCTH, YBENUYUTL KONMYECTBO BbICO-
KOMPOU3BOAUTENbHLIX pabounx MecT Il

Ona cTumynupoBaHWs NpegnpuaTUil K 3KONOTMYeCKOH MOAepHU3aLmMn u nepexomy Ha HAT npupo-
LOOXpaHHbLIM 3aKOHOAATEIbCTBOM BBEJleHa CUCTEMA CTUMYJIOB:

- JIbFOTHI MO NJIaTe 33 HeraTMBHOe BO3AECTBME Ha OKPYXaloLLyKo cpefy, NpefycMaTpuBatoLLme 3a4€T 3atpar

Ha OcyLUeCcTBNEHWE Mep NO CHIKEHUIO HerATUBHOTO BO3AeiCTBUA U BHegpeHuto HAT B cyéT nnarbl,

- 0OTKa3 OT B3WMaHUA NaaThl 33 HeraTUBHOE BO3ENCTBUE Ha OKPYKaloLLyIo cpefly ANs NPeaAnpUATU,
nepelwepwmnx Ha HAT, nonyymBLIMX KOMNIEKCHOE pa3pelleHne U BEIMOMHAIOLLUX €ro napaMeTpsl,

- HanoroBeble NLFOTH B YacTW BO3MeLlleHWs 3aTpaT Ha ynnary NpoueHTOB MO WHBECTULMOHHLIM
KpeauTaMm u BeefeHue ans obopyposanus HAT noBeiwamwWwero KoshduLUeHTa aMOpTU3aLLNUK;

- UHCTPYMEHT cneliManbHblX MHBECTULUOHHEIX KOHTPAKTOB, C MOHMXEHHOW MPOLEHTHOI CTaBKOIA,
rme OCHOBHBIM TpeBGOBaHWeM, KOTOpoe NpedbABASETCA K NpoekTaM, GygeT cosfaHue HOBbIX
Npon3BOLCTB Ha ocHoBe HAT.

Mpu 3TOM B KayeCTBe CaHKLMil OyLeT yBeNyeHa nata 3a HeraTUBHOE BO3eNCTBUE HA OKPYKA LY

cpefly, B TOM yucne B 100-kpaTHOM pa3Mepe.

CnpaBouHukn HAT, ¢ ogHOM CTOPOHBI, BYAYT NPUMEHATLCA NPefnpUATUAMU LA NOLTOTOBKU KOP-
NOPaTUBHLIX MPOrpaMM BHEAPEHWUA HaWAYYWUX JOCTYNHbLIX TEXHONOMUH, C ApYrol — peryaupyroliue
OpraHbl, OPUEHTUPYACH Ha CNPaBOYHUKU, ONPefeNsT, HACKONLKO NPOU3BOACTBO OTBEYAET TEM WU UHBLIM
akonornyeckum TpebosaHuaM. OT 3Toro GymeT 3aBUCETL pasMep NMAaThl 33 HeraTMBHOE BO3[eiCTBUE
Ha OKPYXaIIWylo Cpedy WK NosyYeHUe JONONHUTENLHBIX MEp NOAAEPKKU. TakuM 0OpPa3oM, KOHOMU-
Yeckas cyTb nepexopa Ha npuHuun HAT 3aknioyaeTcs B TOM, UTO Ha CMeHY [eiiCTBYIOLMM HOPMaM MO KOH-
TpoNo BHIOPOCOB NPEANPUATUAMU NPUAYT HOPMATUBLI MO UCMONL3OBAHUID COBPEMEHHBLIX TEXHONMOTHUH,
W NpefnpusTUs ByAyT OLEHUBATLCA HA COOTBETCTBME LaHHLIM HOPMaTMBaM. Te, KOTOPLIE OKAXYTCA K HUM
OnuKe — NOAYYAT pasinyHble npedepeHLMn, BKIOYas ocnabneHne KOHTPOAS MO pALY HanpaBieHwil.
Te, KOTOpLIe He COOTBETCTBYIOT — VKECTOUEHME KOHTPONS U 3KOHOMUYeckue caHkuuu. Kak BUOHO aTu
npedepeHUUM 3HAYUTENLHLI, MOITOMY, NpU pa3paboTke cnpaBoYHUKOB HIAT HeOBXOAUMO MCKIIOYUTL
BO3MOMHOCTb UX MCMONB3OBAHUA KaK MHCTPYMEHTOB KOHKYPEHTHON 60pbObI.

B cooTBeTCTBUM €O €T.28.1, N.4. D3N2 219 npu ob6ocHoBaHuM HAT coyeTaHueM KpUTEpUEB [OCTUKEHUS
Lenein oxpaHbl OKpyxallueil cpefbl g1 onpefeneHus HaunydwWwen ROCTYNHON TEXHONOTUN ABAAIOTCA:

- HauMeHbWMil ypoBeHb HETaTUBHOTO BO3AENCTBUA HAa OKpYXKaKLWy cpey B pacyeTe Ha o6beM

NpOU3BOAMMON NPOLYKLUY;

- 3KOHOMMYecKas 3pdeKTUBHOCTb ee BHEAPEHUA U IKCNyaTaLUK;

- TpUMEHEHUe pecypco- U 3HeprocbeperaLmx MeToLoB;

- Nepuop ee BHefpeHUs;

- TNPOMBbIW/EHHOE BHEAPEHUE 3TO TEXHONOTUN Ha BYX U Bonee 0ObeKTax, OKa3biBAKLWMX HeraTUB-
Hoe BO3[lefiCTBMe Ha OKpyXakLLyto cpepy.
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OueHKa 3KOHOMMWYecKoli 060CHOBAaHHOCTM (3DPEKTMBHOCTM) SIBNSETCA HEOTbEM/IEMOI 4acTbio onpefe-
nenns HAT. B cootBetctBMM C TpeboBaHusiMM EBponerickux avpektme no HAT Heob6xoAMMO, 4TO6bLI nNpu
onpegeneHnyn HAT Tak Xe y4nTbiBaNNCh 3aTpatbl Ha BHegpeHne HAT 1 sKOHOMUYecKne npenmyLLiecTBa, KoTopble
flaeT eé ncnonb3osBaHue.

[na onpefeneHnsa 3atpar Ha BHeApeHMe TEXHO/IOTMN HEO6XOAUM Yy4eT OCHOBHbIX NMOAXOA0B K OLEH-
Ke, YTO MO3BOJIAT Yro/ibHbIM KOMMaHUAM cAenatb 3aTpaTbl MPo3padyHbiMU (MPOCNEeXMBaemMbiMn) U facT
BO3MOXHOCTb 060CHOBaTbL BbIGOP TEXHOJIOTUN, YTBEPAUTL €ro, MPOBEPUTL U COOTBETCTBYIOLLMM 06pas3om
CPaBHUTbL C APYTMMU TEXHOOTUAMMU.

MepBbIiA MPUHLMA - 3TO ONpeAeneHe rpaHuL, BO3MOXHOCTEN paccMaTpuBaeMbIXTeXHONOrnii (ncxoas
U3 perMoHanbHbIX U1 TOPHO-Te0N0TMYECKNXYCNOBUIA, MApPOKYra) 1 Bbibopa anbTepHaTUBHbIX BapUaHTOB.

BTopoii - ycTtaHOBNeHMe nocnefoBaTeNlbHOCTU, KOTOPYK MNONb30BaTeNb AO/MKEH cobnoaate npu
cbope 1 060CHOBAHUWN faHHbIX, Kacarowmxcs sarpar.

TpeTnin - onpegeneHne TOrO, Kakue 3aTpatbl LO/MKHbI COMOCTaBNATLCA MPWU NPOBOAVMMONM OLEeHKe. 3T0
6yfileT OTHOCUTLCA K UAEHTU(MKaL MM TeX 3aTpaTt, KOTOpble OTHOCATCA K KanuTaslbHbIM 3aTpatam 1 aKcrjyarauu-
OHHbIM pacxofam. Heobxofmma feTanmnsaumns 3Tux 3atparbl HaCTO/IbKO, HACKO/ILKO 3TO BO3MOXHO, YTOObLI 06ner-
YNTb NOJL30BATENIO MPOLLECC NX PACCMOTPEHNA U MocnefytoLlero 060CHOBaHUS 1 COMOCTaB/IEHNS BapuaHTOB.

YeTBepTbli NPUHLMN - yCTaHOBNEHWE eUHOM CUCTEMbI yYeTa U3MEHEHUSA GMPXKEBbIX KYpCcOB, MH(NSA-
LMY, AMCKOHTUPOBAHUN U KaNnbKyNsaLUM eXerofHblx 3aTpar.

MATbIA NPUHUKMN - 060CHOBaHMe OTHECEHWSs 3aTpaTt K NPUMPOA0OXPaHHbIM.

Mocne TOro, Kak BbIABNEHbl BO3A4EWCTBUA TEXHONMOIMIA Ha OKPY>aloLlylo cpedy W onpefeneHbl 3atpatbl
Ha BHepeHNEeTeXHONOrin,He06X04MMO NPOBECTY CPABHEHUEITUXTEXHONOT NI (pUc. 2). OLEeHKY3KOHOMUYECKOWA
3(h(heKTMBHOCTN CnegyeT OCYLLEeCTBAATb MCXOAA M3 3h(eKTOoB [ANA OKpyXatowein cpedbl NpU BHELPEHUU
TEXHONMOrMN. 3TO MOXET ObITb MONE3HO, MOCKOJIbKY MO3BOSET COMOCTaBUTb U cbanaHcMpoBaTb 3aTparbl
Ha BHefpeHue TexHonornu v athekTbl AN OKPYXatolel cpefpbl, MoNyYaeMble B pesynbTate BHeApeHUs. 310
NOMOraeT BbISICHUTb, AeACTBUTE/IbHO NN BHeAPEeHWNEe TEXHONOTUN 3aCNy>XXNBaeT BHUMaHUS UN Xe 3KOoNornyeckmne
npevMyLLLecTBa ABMIAIOTCA YPE3MEPHO JOPOroCTOALLMMN CTOUKN 3PEHUA 3aTpaT Ha BHeApeHue TexHonorunlel

PUCYHOK 2 - YkpynHeHHbIH anropuTm oueHku u sbi6opa HAT
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IKOHOMUYECKNE ACMEKTbI NEPEXOJLA NMPEANPUATUN YTONBbHOW NPOMBIWIEHHOCTH
HA NPUHUUNbI HAUAYYLIKUX JOCTYNHBIX TEXHONOT UM

JocTynHas TexHoNOrUs BrItoYaeT TpeboBaHUe, B COOTBETCTBUU C KOTOPLIM K TEXHOJOMUAM, Onpe-
pensieMbiM kak HAT, OTHOCAT Te TeXHONOMU, KOTOpble “paspaboTaHsl B MacluTabe, NO3BONAIOWEM OCY-
WeCTBUTL WX BHeApeHWe B COOTBETCTBYIOLWEN OTPAcAW MPOMLIWAEHHOCTU € YYETOM IKOHOMMUYECKM
W TEXHWUYECKN LOCTYNHBIX YcNoBMA”. To eCTh, TEXHONOTUS, KOTOPYIO Mbl OTHOCUM K HAT, nomkHa 66iTs Tak
ONMUCaHa U OLEHEHA 3KOHOMUYECKH, YTO €€ NMPUMEHeHne CTano Obl BO3MOXHLIM B MacluTabax oTpaciu,
a He OTLEeNLHOro NpefnpUATUA, perMoHa UK BUAOB MECTOPOXKAEHU.

MpU OLEHKE 3KOJOrO-3KOHOMUYECKON 3h(PEeKTUBHOCTU TEXHONOTUN HEOBXOAUMO YUUTHIBATL Cile-
pytolne KpUTUYeckue akTopsl:

— CTPYKTYpa YrofibHOM OTPacAu NPOMBbILLAEHHOCTH,

— CTPYKTYpa pblHKa;

— TMOKOCTL (YCTOMYMBOCTL) YTONBHON OTPAC/TU IKOHOMUKM NPU U3MEHEHUMN BHELUHUX YCAOBUIA.

Ecnu BHeapeHUe NpefJIoKEHHLIX TEXHONOTUI He ByaeT OTPULATENbHO CKa3biBaTbCS HA YCTOHYUBOCTH
NpegnpuATUA YrobHOW MPOMBIWAEHHOCTU, HO OCTAKOTCA ONpefeieHHble onaceHUs 3DPEeKTUBHOCTH
nepexofa Ha HAT ¢ 3KOHOMWYECKOW TOUKU 3peHUS, TO OLEHKA MOXET ObiTb YNPOLIEHa NOCPefCTBOM
pPaccMOTpeHUA 3TanHOCTU BHepeHUA TeXHONOrMU. To ecTb, NPU BEPOATHOCTU NOTEPU IKOHOMUYECKOA
3hheKTUBHOCTH, HeOOXOAUMO NosydeHUe ODOCHOBAHHLIX paspelleHUil Ha No3TanHoe BHeLpeHue
TEXHONOTUI Ha NPeANnpPUATUAX OTAUYHBIX OT STANOHHLIX NpK 06ocHOBaHUK HAT.

JeTanbHbll SKOHOMUYECKMIA aHaNN3 HeOOXOAUMO NMPOBOAUTEL TONILKO B TOM C/IyYae, eclin CyLecTByIoT
peafibHble OCHOBAHUS NMOMAraTh, YTO TEXHOMOMUA (UM KOMOUHALMA TEXHONOTUA) SBASETCA Ype3MepHO
poporoctosei, yTobsl cuntathes HAT. Hanbonee BeposaTHO, YTO TpebOBaHME NO OLEHKE IKOHOMUYECKO
LenecoobpazHocTu (06OCHOBAHHOCTU) MOMET ObITh BbIABUHYTO NMpPefCTaBUTENAMU COOTBETCTBYIOLLMUX
VrofibHbIX KOMNAHUA. BbpeMs [OKa3aTelbCTB W apryMeHTaLumn NOMUTCA Ha TeX, KTO BO3paxaeT NpoTUB
npegnoxenHon HAT.

( 2015 no 2017 rop, GyAeT OCylyecTBAEHa NOCTAHOBKA Ha rOCYAAPCTBEHHbIA YYET BCex NpepnpuUaTuii
C paspefieHUeM UX Ha KaTeropum No IKONOTMYECKON 3HaYUMOCTU. B 2017 rogy RomxeH ObiTb ony6anKoBaH
oTpacneBoil cnpaBoyHuk no HAT «[obGbiua u oboraleHne yrms».

B 6nuxaiiwme Bpems MNP Poccuitckoit ®epepaumnn GyayT onpefeneHsl NpefnpusTus — KpynHeiiwme
3arpA3HUTENM, CPeLM KOTOPLIX MOTYT ObITe U NPeANPUATUA YTONbHON NPOMBIWAEHHOCTH, ANA KOTOPLIX
nepexop Ha HAT GymeT ocyllecTBAATLCA B MUIOTHOM NOpPAAKE, HauMHas ¢ 2019 rofa.

C aToro xe ropa npu NPOEKTUPOBAHUW HOBbIX NPeLNpPUATHIA LOMKHBI YUUTHIBATLCA NpuHUMnLl HAT.
[o 2025 ropa Bce NpeAnpuUATUA NepBOI KaTeropuu JOMKHbl nepeit Ha HAT 1 NoAyYUTL KOMNAEKCHBIE
3Konornyeckune paspelleHus. B pesynerare, no gaHHeiM MIP Poccuitckoit ®epfepaluu, Ha nepeoM aTane
(Bo 2019 roga) 0XUAAETCA CHUXEHUe HETaTUBHOTO BO3AEHCTBUA Ha OKPYKaKILYK cpefly npeAnpuUATUii
nepBoOM IPYNMbl ONACHOCTU He MeHee YeM Ha 15%, Ha BTopoM (mo 2025 ropa) — 45-50%, a Ha TpeTbeM
(nocne 2025 roga)- 75-80%.

BaxHO OTMeTUTH, UTO MpaKTUYecKoe 3HayeHWe JNsf npouecca HOPMUPOBAHUA WMMeEKT WUMEHHO
HaunyuWne [OCTUKUMbIE YPOBHMU BO3AECTBUI, CBA3aHHbIe ¢ NpUMeHeHeM HAT, a He cobcTBeHHO nepe-
YeHb TexHonormii, npusHanHelix HAT. MNepeders HAT AuWb 060CHOBLIBAET U NOATBEPKAAET JOCTUKMMOCTb
TaKUX ypoBHeil. Mpu 3TOM ycTaHOBNeHUe 065 3aTeNbHBIX HOPM Ha ocHoBe HAT He OTMeHseT TpeGoBaHMil
cobMIOeHUS CTAaHAAPTOB KauecTBa OKpyXatoLlei cpepbl.

Takxke cnepyeT OTMETUTb, YTO CNeUUPUKOA YroNbHON NPOMBIWAEHHOCTU ABAAETCA 3HAUYUTEbHOE
pasHoobpasne OOBLEKTOB, UTO MOXKET OPUEHTUPOBATL Pa3paboTUMKOB CMPABOYHUKOB Ha Ype3MEpHYHo
AEeTaNn3alMI0 U paspaboTKy Lenol cepun TakUX CNPaBOYHUKOB, NPUYPOUEHHBIX K KOHKPETHLIM TOPHO-
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reoflornyecKnM yCIoBUAM U MapKaM yrs. B To e BpeMs, kak NoKa3an eBponeickuil onbIT, TpaguLMOHHO,
pe3ioMe CNPaBOYHUKa, COAEPKALLEe OCHOBHYIO MHDOPMALLMIO, MOXET COCTaBAATL N0 06beMy 20-30 CTpaHuL.
Mpu 3ToM 06WMI 0OLEM CNPaBOYHNKA, BKIOYASA NPUIOKEHUS, AeTaNU3NPYIOLLME NapaMeTPbl TEXHONOTUN
NCXOLA U3 KOHKPETHBIX YCIIOBUIA, MOXET COCTAaBAATL COTHU CTpaHuLL. W BKtoYaTh B cebs, KpOMe OCHOBHOM
UHDOPMaL MK, MHOTO 0B30PHO U 03HAKOMUTENLHO OTpPACNeBOM UH(OPMALUK, ONUCAHNE NPOLECCA Bbi-
6opa HOT M3 Bcero nepeyHs NpUMeHSEMbIX TEXHONOTUM, KOHKPETHLIX MPUMepoB NpuMeHeHus HAT,
0cobble MHEHUS YieHOB paboyelt rpynnel.
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NMudpopmayunoHHo-TexHnueckmnii cnpasouyHuk«Cxunranme orxogqos»

MhpopmMayumoHHO-TeEXHMUYECKUT cNpaBOYHUK

«C>xunranme orxogos»

T.B. Bopasckas - skcnepT Komutera Coseta ®egepayum no npupoaHLIM pecypcam W oxpaHe OKpy>Kal el cpessl
N.A. mywkosa - sas.cektopom akonorun s oTaene ctaHaapTusaynm 8 nepcnekTusHsix Hanpasnenunx (o6nactax) OIYM «BHAUCMT»

B.O. Camoiinenko - cneymanucT cekTopa aKONOrUM B OTAeNe cTaHAapTU3aunm B nepcnekTusHbx Hanpasnenusx (o6nactax) PrYT «BHANCMT»

BBEAEHVE
Mpobnema ob6palleHns ¢ OTXxo4amMu MPOU3BOACTBA U MNOTpebneHus
aKTyasbHa A1 MHOIMX CTpaH, MOCKO/IbKY /tob6as [eATenbHOCTb
YyesioBeka ConpoBoXjaeTca obpasoBaHMem OTXOA0B. [pu aToM exe-
rofiHO BO3pPAacCTaloT He TONIbKO 06beMbl 06pa3oBaHMA OTXOA0B, HO U Me-
HseTcqs UX MOP(ONOrMYecKnini cocTas: B YACTHOCTW, yBenMuyuBaeTcs
£,0N9 yNaKkoBOYHbIX OTXO0B, KOTOPbIE XapaKTepM3yl0TCS NOBbILEHHO
CTOMKOCTbIO K pa3NoXeHWto B NPUPOAHON cpefje.

Moka3sarens 06pa3oBaHNA OTXOA0B TECHO CBfA3aH CYyPOBHEM Pa3BUTUSA
3KOHOMMKN W OTpaxkaeT chopMupoBaBLUMECS B O6LLECTBE CTPYKTYpbl
npounsBofcTBa U NotpebneHns. CokpatleHne obbema 06pasoBaHUs OTXO-
[lOB CNYXWUT MnokasatesiemMm MpPOABMXEHUSI CEKTOPOB 3KOHOMUKM K MeHee
MarepranoeMKMM CTPYKTypam Mpon3BOfCTBa U NOTPebeHus.

O6pa3oBaHme OTXOA0B, MO JaHHbIM CTaTUCTUYECKOM oT4eTHOCTU, B P B 2013r. cocTaBnseT 516 MApAT B rog.

Ha puicyHke 1 nprBefieHbl KONMYeCTBEHHbIE flaHHble 06pa3oBaHNa OTXOA0B NPOU3BOACTBA W NOTPebneHns B ne-

puog 2010-2013 rr. (gaHHble PocnpupogHaa3opa Ha 01.10.2014 r.). Mpu 3TOM NbBUHYHO A0 B 06LLeli Macce npo-

MBbILLINIEHHBIX OTXOZ0B COCTABAIOT OTXOAbI J06bIYN MOJMIE3HbIX NCKOMaeMblX (0KONo 94%), ocTasibHble 6% pacnpe-

[eneHbl Mexay obpabaTbiBatoLLMMy NPOV3BOACTBAMM W CENbCKMM XO35IMCTBOM, OXOTON W IECHLIM XO3AACTBOM.

PucyHok 1- o6pa3oBaHue OTXOA0B NMPOM3BOACTBA U NOTpe6neHus (no faHHbIM PocnpupogHag3sopa ot 01.10.2014 r.)

O6pa3oBaHMe OTXOA0B Npon3BoACTBa U nNnoTpebneHuns
(MWNNNOHOB TOHH)

6000

3000 ]
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1000

2013
| O6pa3oBaHne 0TXOA0B NPOM3BOACTBA M NOTpebneHus

| O6pa3oBaHne 0TX0A0B NPOU3BOACTBA M NOTPe6eHns ¢ | no IV knacc onacHOCTU
0118 OKpy>KatoLel cpefpl
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Ha pucyHKe 2 npuBeaeHoO KO/MMUecTBEHHOE pacnpefeneHne 06pa3oBaHWs OTXOAOB MeXAy pasnny-
HbIMM 06pabaTbIBAOWUMI OTPACISIMU MPOMBbILLIEHHOCTH.

PucyHoK 2- O6pasoBaHue 0TX040B B o6paGaTbiBatoleil npombiwneHHocTn 3a 2013 rog (no gaHHbIM PocnpupogHaasopa

OT 16.09.2014 r.)

O6pa3zoBaHVie 0TX0A0B B 06pabaTbiBatoLLel MPOMbILIEHHOCTU
(MMUNNNOHOB T OHH)
W NPOMN3BOACTBO NULLEBbLIX NMPOAYKTOB, BK/OYas
HanuUTKn, n Tabaka

M obpaboTka fpeBeCUHbI 1 NPON3BOACTBO
n3genuii 3 gepesa
LLeNINH0N03HO-6YMaXKHOe NPOM3BOACTBO;
nspatenbckaa n nonmrpadwlquKaﬂ
0eATeNbHOCTb

M NPOV3BOACTBO KOKCa M HE(ITENPOAYKTOB

N XmmMmmnyeckoe npomssoaCcTBo

N NPOU3BOACTBO NMPOYUX HEMETANTNYECKUX
MWHepanbHbIX NPOAYKTOB

m MeTanyprmyeckoe nponssoncTeso
N NpoOn3BOACTBO rOTOBbLIX MeTalMM4YeCKnUXxX

nsgenuii

NPOV3BOACTBO TPAHCMOPTHBIX CPEACTB
1 obopyaoBaHusa

1 NPOU3BOACTBO U pacnpegeneHune
371eKTPO3HEPTUN, ra3a 1 BoAbl

y CTpOUTENbCTBO

N TpaHCNopT U CBA3b

W npegoctaBneHne NPOYNX KOMMYHabHbIX,
coumnanbHbIX N NepcoHaNbHbIX yCNyr

Ecnn obpauieHne ¢ oTxogamu paccMarpuBatb YKPYNHEHHbIMU 6/10KaMu, TO MOXHO BbIAeNUTb ABa
OCHOBHbIX HamnpaBfieHWA: 3aXOpPOHeHWe W yTUIM3auus: B HacToswee Bpemsa B Poccuiickoin ®epepaumnm
Ha NOSIUroHbl noctynaet okono 80% OTXO040B M TONLKO ocTaswueca 20% yTUNN3NPYIOT.

YTnnusaumsa oveHb eMKOe MOHATME, KOTOPOe BKIOYAEeT B cebs B cebs W MOBTOPHOE (BTOPMYHOE) UCMO/Ib-
30BaHVe, 1 NepepaboTKy OTXOA0B ANA Lieneli NOAYyYeHUs BTOPUYHBIX U MaTepuasibHbIX 1 3HEPreTUYECKNX PecypcoB.

OfHUM 13 Haubosiee 3(h(HeKTUBHbLIX CNOCOG0B nepepaboTKM OTXOAOB SABAAETCA WX TepMUYecKas
o6paboTka ¥ 06e3BpexunBaHne, KOTOpPble MOXHO paccmartpuBaTb B KayecTBe OTBETHOW Mepbl 3KOMOTU-
YECKUM yrposam, CBA3aHHbIM C yBe/inyeHnem o6pas3oBaHus MOTOKOB OTXO[O0B.

OBLLASA VHOOPMALS

OCHOBHbLIMY MPEVMYLLECTBAMY COBPEMEHHbIX METO0B TEPMUYECKO NepepaboTKu OTXOAOB ABNAKOTCS:
- BbicOKas 3(PEKTMBHOCTb 06E3BPEXMBAHNSA OTXOA0B;
- cokpaleHue o6bemMa oTxof0B o 10 pas;
- UcMo/b3oBaHWe 3HepPreTMYeckoro noTeHuuana opraHMYecknx oTXo40B.
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B HacToAwee Bpemsa Hambonee pacnpocTpaHeH OrHeBOW MeTOf (Ha3biBaeMbIi TakXe «CXKuraHue
OTXOA0B»), KOTOPbI/, 06nafas BcemMW BbllenepevyncneHHbIMU LOCTOMHCTBAMU TEPMUYECKMX CNnOoco6oB,
MMeeT cliefylolne HefocTaTKu:

- o06pa3oBaHue OTXOAALLNX ra30B, BCOCTAB KOTOPbIX BXOAAT3arpA3HAIOLLME BELLeCcTBa, OKasblBatoLime
HeraTMBHOe BO3[eliCTBME Ha OKPY>Kalollyto cpefy W 340pOBbe Nt0feli: XNOPUCTbIA 1 PTOPUCTLINA
BOLOPOJ, CEPHUCTbIN ra3, oKCUAbl a3oTa, AMOKCUHbI, a TaKXXe MeTanbl U UX COeANHEHUN (LUHK,
KagMwiA, cBMHeL, PTYyTb UT. . B OCHOBHOM B BuAe aspo30/eil);

- o06pa3oBaHue 30/I0WW/IAKOBbIX OTXO0B HEMOCTOSIHHOrO cocTaBa (BBUAY HEMNOCTOAHHOro cocrasa
CXXUraemblx 0TXO0B).

[na ycTtpaHeHWs yKa3aHHbIX He[oCTaTKOB Ha COBPEMEHHbIX MyCOpOCKUraTeslbHbIX 3aBogax (fanee - MC3)

B 06a3aTeNbHOM NOpsAKe OCYLeCcTBAAT KOHTPOAb MOPMONOrMYeckoro cocrtaBa MNOCTynaroLwmnx
Ha CXXuraHue oTXOf0B M 06ecneynBaroT HafeXHY CUCTEMY raso04mnCTKN.

Takxke cnefyet OTMeTUTb, YTO BCe cCOBPeMeHHble MC3 oTn4aloTCs BbICOKOWM CTeneHbio aBToMatu3saumu.

MNpumep cxembl coBpeMeHHoro MC3 npejctaBneH Ha puUcyHke 3.

PUCYHOK 3 - Mpumep TexHonoruueckoii cxemsbl cxuranus TbO Ha mycopocxkuratensHom sasoge

MpunemHoe AbimMooTBOAAW AnA

oTaeneHue 6yHKeEp eyl OuyuncTka oTXoA4ALW NX Tpyba
naporeHepartop rasos

McTopunyeckasa cnpaBHa - [lepBblii MycOpoCKUraTeNbHbI/A 3aBOJ B Halleil cTpaHe 6bin 3anyLieH
B 1975r. B MockBe. TemnepaTypa cxuraHua cocTasnana 900-1000 °C, oynmcTKa OTXOAALLUX ra3os
npoBoAMNach TOMbKO Ha 3aNeKTpodunabTpaTax (cnefoBaTenbHO, TOAbKO OT NblM 1M asposoneii).[1]

CnpaBo4HO - o gaHHbIM Ha HOA6pbL 2014 roga B Poccun hyHKuMoHupoBano 10 MC3 (cm. T abn.l)
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Ta6nnua | - Konuuectso MycopocxkuratenbHbix 3aBoaos B Poccuiickoi depepayun 8 2014 . (noganHbIM yue6HOrO

noco6us - «MpombiwnenHas IKONOTNA», B.A. 3aiyes)

MycopockuratenbHble 3aBogbl (MC3)

PervoHbl PO Konunuyectso

r. Mocksa 3

r. CaHkT - MNeTepbypr 2
Bonoroackas o6nactb 1
MypmaHckas obnactb 1
CraBpononbckuii Kpai 1
Kamuarckuii kpai 1
Mpumopckuii Kpaii 1

OMUCAHVE TEXHOMIOMA N TEXHO/IOMAYECKIX MPOLIECCOB, UCTONB3YEMbIX
B HACTOSALLIEE BPEMA

Tepmuueckue metoabl 06paboTku U 06e3BpeXUBaHNSA OTXOLOB NOAPAa3fensatoT Ha 6 rpynmn:

150

XugkodasHoe OKuceHne, UCNonb3lyeMoe AN 06e3BpeXxmnBaHUA XWAKUX OTXOA40B W OCafKOB
CTOYHbIX BOJ;

reTeporeHHbI Katanms, NpUMMeHsieMbll Ans 06e3BpeXuBaHMA ra3oobpasHbiX OTXOA0B (TepMo-
Katannyeckoe OKuUC/NeHne TepMmoKaTaim4yeckoe BOCCTAHOB/IEHNE) NXUAKNX OTXOL0B (MapoasHoe
Katasnyeckoe OKUC/ieHune),

rasutukaLmna oTxofoB, UCMosib3yemas Ana nepepaboTku TBEPAbIX, XXUAKUX U ra3006pasHbiX 0TXO-
[l0B C MOJIy4eHUEM FOPIOYEro rasa, CMO/bl U LWNaKa;

nuponn3 OTXOA0B, UMelLWunlii [Be Pa3HOBUAHOCTW: OKUCAWUTENbHbLIA NMPOAN3 C NOcnefyloLwmnm
CXXUraHVeM MUPON3HbLIX Fa3oB; CyXoi NMUPonn3. OKUCAUTENbHbIA NMPONU3, ABNSIOWNIACA OLHOW
13 cTaguii rasuukaymm, npegcraBnset coboli npoLecc TEPMUYECKOro PasnodXXeHna OTXO0L0B Mnpu
MX YaCTUYHOM CXWUIaHUW WM HENoOCPefCTBEHHOM KOHTaKTe C MPOAyKTaMu CropaHus TONnuBsa.
Cyxoii nuponus (cyxas neperoHka) npegcraBnsetr co6oil MeToA TepMmuyeckoi nepepaboTKu
0TX0/0B, 06ecneYnBaloLLNin NX BbICOKOI((eKTBHOE 06e3BpeXMBaHNE 1 NCNONb30BaHNe B Kayec-
TBE TOM/MBA W XMMWYECKOro Cbipbsi. B 3aBMCUMMOCTM OT Temnepartypbl pasfinyaroT Tpu Bujaa
CYXOro nMponamsa: HM3KOTeMMepaTypHblAi NUpPonM3 M nonykokcosaHue (450-500 °C), cpepHe-
TemMnepaTypHblAi NMPOAN3 WM cpepHeTeMnepaTypHoe nonykokcoBaHue (go 800 °C), BbICOKO-
TemnepaTtypHblii NUponmM3 unam KokcoBaHue (900-1050 °C). MpuHuMnuanbHas cxema nuMponusa
npuBOANTCA Ha puc. 4.



NMudpopmayunoHHo-TexHnueckmnii cnpasouyHuk«Cxunranme orxogqos»

PucyHok4 - Cxema nuponusa oTxonos

Ab%s_:lm%l

Yrnepoa- | » Tennas cpeaa
comepallee
Ccbipbe

XonoAnnbHUK

[Lo3atop r

Yronb

ZTBO.RU MUPONU3HBINA ra3

T * LI.I| MepepaboTka Mycopa

- Nna3MeHHbli MeToZ, KOTOpbIi NpUMeHsT AN 06e3BPeXuBaHUs XUAKUX U Ta3006pasHbiX
OTXOAO0B [BYMSi MyTAMW: MIA3MOXUMUYECKON NUKBMAaLmeli 0co60 OnmacHbIX BbICOKOTOKCUUYHbIX
OTXO/0B; NIasMOXMMMUUECKOl NnepepaboTKoil OTXOAO0B C Le/blo NOAyYeHUst TOBAPHbIX NPOAYKTOB.

MpuHunnuanbHaa cxema NaasMeHHOro arperara NPMBOANTCA Ha puc. 5.

PucyHok 5 - Cxema nnasmeHHOro arperara



- OrHeBOli MeTOj (4acTO Ha3biBaeMblii «CXUraHUe OTXOA0B»), UCMNONb3yeMblii s 06e3BpexMBaHus

1N nepepaboTKM XUAKUX, TBEPAbIX, NACTOO6Pa3HbIX U ra3oo6pasHbIX OTXOAO0B. ITOT MeETOA npwu-
MEHSETCH Ha COBPEMEHHbIX MYCOPOCXKUraTe/lbHbIX 3aBOAAaX U ABNAETCA Hanbonee yHUBepcanbHbIM,
HAZleXXHbIM U 3P(HEKTUBHLIM MO CPABHEHWIO C APYTUMMW TEPMUYECKMMMW MeTofamu. B cyuwHocTw,
CXWraHWe OTXOLOB MpeAacTaBnseT coboil okUcneHne Gpakuuii, cogepxalimxcs B 0TXo4ax U cno-
COGHbIX K ropeHuto. B kauyecTBe npumepa Ha puc. 6 NpMBOAUTCA Cxema HamGonee pacnpo-
CTPaHEeHHOW neyn ¢ HenoABMXXHOW KO/IOCHUKOBOU peLLeTKON.

Pucynok 6 - Cxema neum c HenopasukHoU KONOCHUKOBOW peweTkoii

1 — 6YHKep; 2 — wWwaxTa; 3 — cono AN Nojayn BTOPMUYHOro Bo3ayxa; 4 — OrHeynopHas Hacajka; 5 — nepsas
CTYyNeHb TOMNKW;, 6 — Kamepa fOXuraHus (BTopas CTYNeHb TONKKW); 7 — nojaya Bo3fdyxa, 8 — HakNOHHadA
KONOCHWKOBas pelleTka; 9 — cnoii 0TXxoA0B

B HacToflee BpeMsa Ha MyCOpPOCXKWratesbHblIX 3aBOfax WMCMOMb3YKT pPasfinyHble TEXHONOMUN CXKU-

raHuA

0TXOA0B, BTOM 4ucne:
cnoesble TONKWU;

6apabaHHble Bpallarolmnecs neyu;
MHOronojoBble Neuyu;

KamepHble neuu;

LWaxTHble neuvw;

-TONKW KOTE/IbHbIX arperatos,;
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peakTopbl C MCEBLOOXKEHHbIM CNI0EM;
neHHo-6ap60TaXKHble pPeakTopbl;
LMKNOHHble 1 KOMOVHMPOBaHHbIE PeakTopbl.



NHDOPMALMOHHO-TEXHUMECKMIl CTPABOYMHUK «CIKUTAHME OTXO10BY»

[Py ONMCAHUN 3TUX TEXHONOTUTA C PA3IUYHOM CTENEHbIO fieTaIU3aLMN PACCMATPUBAIOTCA CledytoLe STanbl:

— NpHeM NOCTYNAoWNUX OTXOA0B;

— XpaHeHMe OTXOML0B W APYToro Chipbs;

- npefBapuTensHas obpaboTka oTxofoB (MpeuMyluecTBeHHO 06paboTka Ha MecTe W omepaLuu
Mo cMelUBaHMIO);

— 3arpy3Ka OTXOAOB B neuys;

— TeXHOJIOTUU, TPUMEHSEMLIE Ha 3Tane TepMUYecKoit 06paboTKU (KOHCTPYKLUSA Nedun u T.4.);

— CTapus BbIpabOTKM 3HEPTUN (HanpuMep, NapoBbLle KOTALI U Nofaya IHepruu);

— TeXHOJIOTUU OYMCTKM ra3006pasHbIX NPOLYKTOB CropaHus (rpynnupyoTcs no BellecTBaM);

- obe3BpexunBaHne OCTATKOB, 0OPa3yOWNXCA MTPU OUUCTKE ra3006pasHbIX NPOAYKTOB CropaHus;

— yhaneHWe OCTaTKOB, 06Pa3yOLMXCA NPU OUYUCTKE ra3000pasHLIX MPOJYKTOB CropaHus;

— MOHMWTOPMHT (MPON3BOACTBEHHBIA KOHTPOAL) W peryanpoBaHme BuiGpocoB/cbpocos;

— KOHTpPOJb W 06paboTka CTOYHBIX BOA (HanpumMep, obpasylolWmxcs npu obpaboTke raz006pasHbix
NpPOJYKTOB ropeHus);

— 06paboTka u 06e3BpeKMBaHIE WIAKOB/30MbHBIX OCTATKOB, 0OPA3VIOLMXCA B Pe3y/bTaTe OKUTAHUA;

— yhaNeHWe WNAaKoB/30MbHbIX OCTATKOB, 0OPa3yIOWNXCA B pe3ynbTare CKUraHus.

B MUpPOBOI NpaKTHUKe NPOLECCH CHUTaHNA OTXOLOB YCIOBHO NOAPA3AENSIOT Ha NATL FPYNT, UMEIOLUX
CBOM TexHooruyeckme ocobeHHoCTH:

— OKUraHWe cCMellaHHbIX OLITOBLIX OTXOA0B. TaKoe CUraHue TPaULMOHHO npeacTaBiseT coboi
TepMUYeCKyto 00paboTKy CMELWAHHBIX U NPaKTUYeCcKN HeobpaboTaHHbIX OLITOBLIX OTXOA0B, 0bpa-
3YIOWMXCA B KUIOM cekTope. MHOTHA NpUMeHSEeTCS COBMECTHOE CKUTaHNe TakUX OTXOROB C MPo-
MbILIEHHBIMY OTXOAAMU;

— OKUraHue BLITOBLIX MK LPYTUX OTXOLOB, NPeABapUTEbHO MOATOTOBEHHbLIX K CUTaHNIO, TO €CTh
NoABepPrINCh pasfefisHoMy cO0pY U LONONHUTENbHO! NpefBapUTeNbHON 06paboTKeE, YTO NPUBENO
K MOBBILEHUIO UX TENNOTBOPHON CNOCOBHOCTY;

— OKUTaHWe ONACHbIX OTXOLOB Ha MPOMBIWIEHHbIX MNOWAAKAX M CNELNANTU3UPOBAHHBIX 3aBOAAX;

— OKUraHWe OCaflKOB CTOYHBLIX BOJ, Ha CMELMANU3UPOBAHHBIX YCTAHOBKAX WM Ha YCTAaHOBKAX ANs
CUTAHWUA OTXOLOB (BMECTE C pYrUMU OTXOLAMU, HanpuMep, GLITOBLIMM);

— OKUraHWe MefULUHCKUX OTXOAOB Ha CMelMaNn3upoBaHHbIX YCTaHOBKaX. Ha npakTuke cxuraHue
MeLULUHCKUX OTXOLOB MPOU3BOJMUTCSH KAk Ha CMeuuanu3upoBaHHbIX LEeHTPaNM30BaHHLIX yCTa-
HOBKaX, TaK W Ha AeLeHTpasN30BaHHbIX YCTAHOBKAX (Pacno/oXeHHbIX Ha TepPUTOPUM OTAENbHBIX
neyeGHO-NPOdUIAKTUUECKUX YUPEXTeHNUi). B HeKOTOpBIX Clyyasx OKUIaHWe onpefefieHHbIX
BUOOB MEeLULMHCKUX OTXOLOB OCYLIECTBASETCA HA APYIUX YCTaHOBKAX, HanpuUMep, COBMECTHO
CO CMeLWaHHbIMU BLITOBLIMU MU ONACHBIMU OTXOAMU.

BbIEPOCbI, CEPOChI, OBPA30BAHME OTXO0B W MOTPEBJIAEMBIE PECYPChbI
MoTeHuMansHble BO3AEHCTBUSA HA OKpPYXKa KoLy cpefy Npu TepMudeckoil 06paboTke OTXOLOB MOTYT ObiTh
KnaccuuLMpoBaHsl cleaylow M o6pasom:

- BoIGpockl B aTMoctepy (Bkitoyas 3anax) u cOpock B BOgHbIE 0OBEKTHI;

— 06pa3oBaHMe TEXHOJOMMYECKMX OCTATKOB NOCNE CKUTAHUS;

— TeXHONOTUYecK Uil WyM 1 Bubpauus;
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- notpebneHne U NPOU3BOACTBO IHEPTUK;

- noTpebrneHue cbipbsl (peareHToB);

— 06pa3oBaHKe NETYYUX HECTONKUX BHIOPOCOB, B OCHOBHOM B MECTaX XpaHEHMs OTXOMO0B;

— HelTaTHble CUTYaluW NpU XpaHeHMU/MOrpy304HO-Pasrpy30UHLIX onepalusx/obpaboTke onac-
HbIX OTXOA0B.

MoryT BO3HMKaTb TaKxe W fpyrue BUALI BO3LEACTBUIA Ha OKpYXaKlyio Cpefly BO BpeMs cnepy-

OLWMX OnepaLLnii:

— TPaHCMOPTUPOBAHME MOCTYNAKWMX HA CKUTAHUE OTXOLOB, a TaKKe OCTaTKOB, 0OpasyloLnXcs
nocne CxuUraHus;

— KOMMJIeKCHas npeppapuTencHas o6paboTka OTXOfOB (Hanpumep, NpPOM3BOACTBO TOMAMBA
U3 OTXO[0B).

METOJI0N0MMSA ONPEAENEHWUA HAMAYYLLEA AOCTYMHON TEXHONOM MK
Mpu ugeHTndukauun HAT yuuTtbiBaeTCA cnepyiowan uHbopmaLnsa:

— YPOBHM NOTpebNeHUN CHIPbEBLIX U IHEPTETUYECKUX PECYPCOB;

— HeKOTOpble 3KOHOMUYECKME NOKa3aTeNn U NOKa3aTe/in BO3AEACTBUS HA pa3NuyHLIe NPUPOJHbIe Cpefs!;

— UHbOPMaLMs 0 NapaMeTpax NPUMEHUMOCTH TEXHONOTUM B Pa3NUUYHBLIX MPOMbILIEHHBIX OOLEKTOB.

TakKe YUMThIBAETCA UHDOPMALMUA O CUCTEMAX IKOJIOTUYECKOTO MEHEKMEHTA U 06 UHTErPUPOBAHHBIX
B MPOM3BOACTBEHHYIO CXEMY TEXHONOTUAX U MePONPUATUAX, TPOBOANMBIX «Ha KOHLE TPyObI».

TeXHONOTUM HOMKHBI ObITb MPUTOAHLI K NPaKTUYECKOMY BHELPEHMIO U 0GecneynBaTh BbICOKMI
YPOBEHb 3aLUUTLI OKPYKAIOLLER cpeppl.

TexHonoruu, NpMHMMaeMsle BO BHUMaHue npu onpepenenun HAT, crpynnupoBaHbl B TOW e noche-
[OBATENILHOCTH, B KOTOPOH OHU UCMONB3YIOTCA HA NPOMbILUNEHHBIX 00bEKTaX ISl CKUTAHUA OTXOLOB:

- obwme Noaxofsl, NpUMEHAEMbIe Nepef, TepMUYeckoit 06paboTKON 0TXORO0B;

- TepMuyeckas ob6paboTka;

— YTUAU3ALMSA B IHEPreTUYeCKUX Lensx;

— 06paboTka raz006pasHbIX NPOAYKTOB, 06PA3YIOWMUXCA NPU CHUTAHUM;

— 06paboTKa U KOHTPOb TEXHONOTUYECKUX BOS,;

— TexHONOrUM 06PabOTKM TBEPALIX OCTATKOB, 0OPA3YIOINUXCA NPU CHUTAHUN;

- bopsba ¢ Wwymom;

— NpUMeHEeHWe CUCTEM IKONOTUYECKOTO MeHEeKMEHTa;

— MeponpuUATUA MO UHGHOPMUPOBAHNIO OBLLECTBEHHOCTHU.

OMUCAHME HAMDYYLIKMX AOCTYIMHbBIX TEXHOIOM A

MpU CKUTAHUK OTXOROB UMekoTca «bazoBbie» HIT, KOTOpble MOTYT NPUMEHATLCA HAa BCEX YCTaHOBKax/
NpeanpuUATUAX, Toe OCYILECTBASETCA CKUraHWe OTXOROB, M «cneuuansHole» HAT, npefHazHayeHHble
AN NPUMEHeHUA Ha NPeAnpUATUAX, rhe NPOU3BOLUTCH CHKUTAHWE ONpefeNeHHbIX BUAOB OTXOAO0B.
MoppasyMeBaeTcs, YTO Ha KOHKPETHOM MPOMBIWIEHHOM NPELNPUSTUN, The OCYLLECTBARETCA CKUTaHUe
onpefeNeHHbIX BULOB OTXOAOB (MW, HaNpUMep, CMellaHHbIX OLITOBEIX OTXOLOB), BYAeT NCNOoNb30BaTLCS
KOMOUHauus 6azoseix HAT 1 cneymnansHuix HAT.
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bazossie HAT

B GazoBbix HAT ocoboe 3HaueHWe NpUaaeTCs BHIGOPY KOHCTPYKLNM YCTAHOBKM, YTO 3aBUCHUT OT (DU3NYECKUX
W XMMUYECKUX XapaKTepUCTUK 0OpabaTbiBaeMblix 0TXof0B. 3T HAT urpatoT pellarollyto posib B obecneyeHnm Toro,
4TOObI NOCTYNAKWME OTXOAL 0OPabaTHIBASIUCh C MUHUMASIHBIMU TEXHOOTUYEC-KUMU HAPYLLEHUAMU.

Basosele HAT Takxe BrtoYaoT BLIOOP U aKCMAyaTauuio 06opyRoBaHus Ans:

KOHTPOJIA NOCTYNAKLMX OTXOLOB,

XPaHeH!A NOCTYNAKWMX OTXOLOB Nepef, UX 06paboTKOM;

npeaBapuTeNbHOi 06paboTKU NOCTYNAWNX OTXOAOB,

KOHTPONS NpoLiecca ropeHuUs 0TXO[0B (HanpuMep, KOHTPOIb NOJAYU U pacnpefeNeH s BO3MYLUHbIX
NOTOKOB),

NOBbILEHUA IPHEKTUBHOCTU TenN006MeHa B NAPOBLIX KOTNAX;

KOMOUHUPOBAHHOH BhIPabOTKM TeN0BO# M 3/EKTPUYECKOX SHEeprUn ANA LEeHTPasU30BaHHOTO
TenjocHabKeHus;

UCNONB30BAHUA OTXOLOB B KayecTBe BTOPUYHLIX PECYpPCOoB.

B kayecTBe 6azoBeix HAT paccMaTpuBakTCa TeXHONOTUM 06paboTKU:

ra3006pa3H bIX MPOAYKTOB;
CTOYHBIX BOA,;
TBepAbIX OCTAaTKOB, o6pa3ylou.|,v|xc;| Npu CXUraHU OTXo0B.

B nononHenne k 6asosbiM HAT onpepensates cneyuansHsie HAT 04 npednpusmud, Ha Komopsix
ocyuecmensgemcs obpabomxa credywuux sudos omxodos:

CMeLaHHbIX ObITOBBIX OTXOMO0B;

ObITOBBIX OTXOALOB, Pa3feNibHO COBPaHHLIX AU NpefBapuTeNbHO 06paboTaHHbIX;
OMaCHLIX OTXOA0B;

OCafAKOB CTOYHbLIX BOJ,;

MeLNLMHCKUX OTXORO0B.

OMUCAHWE MEPCMEKTMBHbIX TEXHOMOTIA

K nepcnekTUBHLIM TEXHONOTMAM OTHOCATCS TEXHONOTUM NO COKPALLEHUI0 BHIOPOCOB AMOKCUHOB, MAaCNAHbIE
CKpYOOEpLl 1A COKPALUEHUA NONUMANONLMPOBAHHLIX apPOMATUYECKUX COefUHEHUM M NONULUKAUYECKUX
apoMaTUyecKuX yIMeBoflOPOIOB B OTXOAALLMX ra3ax, ncnonb3osaHue CO, B ALIMOBLIX @308 ANA NONYYeHMS
KapboHaTa HaTpusi, TeXHONOTUN cTabunusauumu obpasyroLmxcs npu 0bpaboTke OTXOAAWMX rA30B OCTATKOB,
MeMOpaHHble TEXHONOTUIM OUYUCTKUM CTOUHBIX BOJ, 0OPa3yIoWLUXCA B MOKPLIX CKpybOepax, u Ap.

PEKOMEHZALMW MO NMPOBEAEHWIO NPOM3BOACTBEHHOIO 3KOJIOMMYECKOTO KOHTPOJIA
Ha coBpeMeHHbIX MyCOPOCKUTATE/IbHbIX 3aBOAAX NPOU3BOACTBEHHbIA IKONOTUYECKUA KOHTPOMIL CKOHLEH-
TPUPOBaH Ha ClleflytolUX OCHOBHLIX yYacTKax:

NOCTyN/eHNe OTXOAOB Ha NPeAnpuaTUe (KOHTPOb COCTaBa NOCTYNAILMX OTXOAOB);
HenoCpefCTBEHHO CXKUTaH e OTXOAO0B (KOHTPONL NpoLiecca ropeHns OTXOLOB, NOJHOTHI BLITOPaHUS
OTXO[L0B, TENJIOTEXHUYECKUX XapaKTepUCTUK U T.4.);

06paboTKa OTXOAALINX ra308;

06paboTKa CTOUHBIX BOA,;

06paboTKa TBePAbIX TEXHONOTMYECKUX OCTaTKOB.
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