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BBepeHue

Hactoawmn nHpOpMaLNOHHO-TEXHUYECKUN CMPABOYHUK MO HaumyywmM OOCTyn-
HbIM TexHomnornam (ganee — cnpasodHuk HOT) aBnseTca AOKYMEHTOM Mo cTaHgapTu3a-
uunK, paspaboTaHHbIM B pe3ynbTaTe aHannsa TeXHONOMMYECKNX, TEXHUYECKMX U ynpaBreH-
YECKMX pELLUEHN, NPUMEHSEMbIX MPU OYMCTKE CTOYHbIX BOL LIEHTPANIM30BaHHbLIX CUCTEM

BOAOOTBEAEHMS NOCENEHMI U TOPOACKNX OKPYrOB.

Kpatkoe cogepxaHue cnpaBoyHuka HOT

BBeneHue. Bo BBegeHn npueseaeHo KpaTkoe cofepkaHne cnpaBsodHuka HAT.

Mpeancnosue. B npeancnoBumn ykasaHbl Lienb pa3paboTku cnpasodHuka HOT, ero
cTaTyc, NPaBOBOW KOHTEKCT, ONMCaHNe KOHKPETHbIX Npobnem, peliaemMbix CrnpaBoOYHUKOM
HAOT, onucanune npouenypbl CO34aHUA B COOTBETCTBUMU C YCTAHOBSIEHHLIM MOPSAKOM, a
Takke NopsaoK ero NPUMEHEHNS.

O6nacTtb NnpuMeHeHUA. B pasgene npuBoantcsa getanuaaumsa obnactun npyumeHe-
Hua HOT, Ha KOTOpyl pacnpocTpaHaeTcsa gencTene cnpasovHmka HOT B cooTBeTCTBUM C
AeNnCTBYOLWNM 3akoHoaaTenbCcTBOM. OnpegerneHa rpaHnua oTHeCeHus K obnactu npume-
HEHUS1 OYUCTHLIX COOPYXEHUN, NPUHMMAKOLMX KaK CTOYHbIE BOAbI NOCENEHUI (Yepes LeH-
Tpanu3oBaHHYK CUCTEMY BOAOOTBEAEHMS), TAK U CTOYHbIE BOAbl OOBLEKTOB, HA KOTOPbIX
OCYLLEeCTBMAAETCSA NPOM3BOACTBO NPOAYKUNN UM OKasaHue ycnyr (Hanpsimyto).

Pasgen 1. B nogpasgene 1.1 onucaHbl pasnnyHble acnekTbl 06pasoBaHus n oTee-
AEHUSA CTOYHbIX BOA LIEHTPAnM30BaHHbIX CUCTEM BOAOOTBEAEHMSI NMOCENeHWn (ganee B
00606LLEHHOM NOHMMAHUN UMEHYIOTCS NPOCTO CTOYHbIMK Bogamm). NokasaHo, 4To Ha 06b-
eKTax noaoTpacnun OCyLLECTBISETCA OYMUCTKa ABYX NPUHLMMIMANBHO pasfiyHbIX NOTOKOB
CTOYHbIX BOJ: CMECU XO35IMCTBEHHO-ObITOBbIX M MPOM3BOACTBEHHbIX CTOYHbIX BOA, (ropoa-
CKMe CTOMHbIE BOAbI), @ TaKKe NOBEPXHOCTHbLIX CTOYHbIX BoA. INMpnBeaeHa nHgpopmauunsa ob
NCTOYHMKaxX 0bpa3oBaHNsA N cUCTEMaxX OTBEAEHNSA CTOYHbBIX BOA, pakTopax, BIIMSOLWLMX HA
KONMMYECTBO CTOYHbIX BOA, TEHAEHUMN MHOrONEeTHEeN ANHAMUKMA NPUTOKA HA OYUCTHbIE CO-
OpYXXEeHUs1, O NoKasaTensax u BennimHax 3arpsi3HEHHOCTU CTOYHbIX BOA U €€ 3aBUCUMOCTHU
OT UCTOYHUKOB cbpoca, 0 dhakTope HEPABHOMEPHOCTU NPUTOKa M cneumdurke KOHTPONs
nokasaresnien pacxoga u 3arpa3HeHHOCTMU.

B nogpasgene 1.2 KpaTko M3M0oXeHbl 3a4a4n U METOAbl OYUCTKN CTOYHbIX BOL, TEX-
HOMOrMYeckKne N 3KONOrMYeckne acnekTbl Ppa3BuUTMSA NOOOTPACIN OYUCTKM CTOYHLIX BOA B

CCCP un Poccuun, nokasaHa cneumdmka nogoTpacnuv ¢ To4Yku 3peHus metogonornn HAT.

Vi
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B nogpasgene 1.3 nokasaHa BeayLwas posb No40Tpacnn B 3alimMTe BOAHbIX 06bek-
TOB OT HEraTUBHOIO BO3AENCTBMS MOCENIEHN HA BOAHbIE OOBHEKTHI.

B nogpasgene 1.4 npuBeaeHa obwan nHdopmMmauusa no nogoTpacnum, B TOM vnicne
pacnonoxeHue n MmacwTtabbl NogoTpacnun, opraHN3aunoHHbIE U AKOHOMUYECKNE OCHOBDI
paboTbl NO4OTPACIIM, SKOHOMUYECKOE NOSIOXKEHNE NPeanpuUaTUN, NpuBeaeHbl AaHHbIE NO
KONu4ecTBy npeanpuaTnin n o6bLEeKkToB, nognagarowmx noa obsisatenbHbIi Nepexos Ha
HOT »n nonydYeHne KOMMMEKCHbIX pa3peLlleHni, a Takke umerwmnx npaso 4OOpPOBOSbLHO
NPUCOEANHUTLCA K HOPMUPOBAHMIO MO TEXHOSOIMYECKMUM NoKasaTesism.

MpuBegeHbl faHHble MO 06bekTaM NoL4OTPaChv, NOfyYeHHbIE NYyTEM aHKeTUpPOBa-
HUS: NO NPON3BOAUTENBHOCTU, CPOKaM 3KCryaTaumm, NpoOn3BOANTENbHOCTU, Harpyske no
CTOYHbIM BOAaM, 3arpsi3HEHHOCTU NOCTynawLWmuX CTOYHbIX BoA. B nogpasgene 1.5 BBe-
AEHbl rpagaumm o6bLEKTOB NO4OTPACM MO NPOM3BOANTESNIbHOCTMW.

B nogpasgene 1.6 npyBeaeHbl AaHHbIE MO 3HEPro- U pecypconoTpebneHunto noaoT-
pacnu, B TOM Yncrne no AaHHbIM aHKETUPOBaHUS.

B nogpasgene 1.7 onucaHbl 0COBEHHOCTU YyCNoBUin MogepHM3aLmnmn o6 beKToB NOA0-
Tpacnu, B nogpasgene 1.8 — cuctemMHble Npobrembl OTpacnv BogONPOBOAHO-KaHaNM3a-
LIMOHHOrO X034MCTBa B LIESIOM 1 NOA0TPaCN OYMUCTKN CTOYHbIX BOA B YacTHocTu. Onpege-
NeHa OCHOBHasd 3agava AaHHoro cnpaBodHuka HOT: obecneunTtb npeagbsiBrieHne 4ocTu-
XUMbIX HOPMaTMBOB K OYUCTHBIM COOPYXXEHUAM U AOCTUXEHNE HanBOIbLIEN 9KONOro-3Ko-
HOMWYECKON 3(PPEKTUBHOCTU NPUMEHAEMBIX TEXHOSOIMN.

Pasgen 2. B nogpasgene 2.1 npuBedeHO OTAENbHOE onucaHue asaguatn O4HOro
nognpolecca n OCHOBHOIO NpUMEHSIEMOro 0bopyaoBaHNsa A51s1 OYUCTKM FOPOACKUX CTOY-
HbIX Bog, NpuBeneHbl pedynbTaThl aHann3a gaHHbIX ABYXCOT aHKeT Mo NPUMEHEHMIO OC-
HOBHbIX MOAMNPOLIECCOB OYUCTKM TFOPOLACKUX CTOYHbIX BoA. OnucaHo BcnomMmoratenibHoe
npupoaooxpaHHoe obopyaoBaHue. NpuBegeHa MHpopMaumnsa No TEKYLUMM YPOBHAM Mo-
TpebneHus pecypcos 1 NPOU3BOLCTBA BTOPUYHOM NPOOYKLMN.

B nogpasgene 2.2 npuBeaeHoO aHanornyHoe onucaHve AseHaauat nognpoueccosB
N COOTBETCTBYOLLEro 060pyaoBaHUsA Ansi NOBEPXHOCTHLIX CTOYHbIX BoA. [aHa nmetowa-
sca MHopmaumsi No obbekTam 3TOM YacT NOAOTPACN, TEKYLLIMM YPOBHSM NOTpebneHns
pecypcoB 1 NPOU3BOACTBA BTOPMYHOM NPOAYKLMN HA OBBbEKTAX OYUCTKUN NOBEPXHOCTHbLIX
CTOYHbIX BOA,.

Paspgen 3. B nogpasgene 3.1 onucaHbl METOAONOMMYECKME OCODEHHOCTU MOAOT-
pacnu, 060CHOBaH NepeYeHb 3arpsa3HSAILWLNX BELLECTB, MO KOTOPbIM AOSMKHO OCYLLECTB-

JIATbCA TEXHOJTOrM4eckoe HopMmnpoBaHmne (TaK Ha3blBa€éMbl€ TEXHOJIOITMYECKNE HOpPpMUpYye-
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Mble BellecTBa). [pBeaeHa nHgopmMaums No CAOXUBLLENCA CUTyaUUU C KOHTPOSEM aT-
MocdepHbIx ammnccmin. O6ocHOoBaHa HEBO3MOXHOCTb MCMOSb30BaHNSA METOAO0NOMMN Map-
KEPHbIX BELLECTB NPUMEHUTENBHO K OYMCTKE rOPOACKUX CTOYHbIX BoA. OnpegeneHbl map-
Kep 3arpsi3HEHHOCTU NMOBEPXHOCTHbIX CTOYHbLIX BOL M MapKep COAEp)KaHUs AypHOMaxHy-
LLIMX BeLlecTB B Bblibpocax.

B nogpasgene 3.2 getanbHO npoaHanuanpoBaHo Nno 18 nokasaTtensiMm no gaHHbIM
aHKeT KayecCTBO OYMCTKM FOPOACKMX CTOYHbIX BOA (MOokasaTenu cbpocoB B BOAHblE 00b-
ekTbl). CaenaH BbiBo4 00 OYEHb 3HAYMTENbHbLIX PA3NUYNAX B KAYECTBE OYUCTKM U CyLLe-
CTBOBaHMM HECKOJSTbKUX rpynn 06bEKTOB, TPEDBYIOLLNX NPUMEHEHUS Pa3NNYHbIX NOOXOA0B.

Takke no umetrowlencs mHgopmauum npoaHanmanpoBaHbl COPOCLI C OOBLEKTOB
OYUCTKM MOBEPXHOCTHbLIX CTOYHbIX BOA.

B nogpasgene 3.3 npuBegeHa MHgopmMaumsa no Bbibpocam LypHOMNAXHYLUMX Be-
LLIECTB OT OYUCTHbIX coopyxeHun 'CB, naHa knaccudurkaumsa nognpoLeccoB, UCNOSb3YHo-
LLINX OTKPbITblE NMOBEPXHOCTU, MO MHTEHCUBHOCTWN BblAESNIEHUS AYPHOMNaxXHYLWNX BELLeCcTs,
paHXUpoBaHbl TeXHOMNorndeckne gakTopbl, BIUSIOWME HA MHTEHCUBHOCTb BblAeNeHus
AYPHOMaxHYyLMX BELLLECTB.

O6ocHoBaHa HelenecoobpasHOCTb HOPMUPOBAHUSA AMUCCUIN U, HANPOTUB, Lieneco-
006pa3HOCTb HOpMUPOBaHNA 3EEKTUBHOCTM BO3AENCTBMUS Ha BbIOPOCHI.

B nogpasgene 3.4 nokasaHa MHOXeCTBEHHOCTb (DakTOpOB, BRMsowasa Ha obpaso-
BaHWE OTXOO0B Ha COOPYXEHUAX OYMCTKM CTOYHbIX BOA, NMPUBEOEHbLI AAHHbIE MO AMana-
30HY BO3MOXHOro obpasoBaHunsa otxogoB. O6ocHoBaHa HeuenecoobpasHOCTb HOPMUPO-
BaHWA Konn4yecTsa 0bpasyroLmMxcs 0TXOA0B 1 LenecoobpasHoCTb HOpMUPOBaHUS ahdek-
TMBHOCTWN 00paboTKM 0CaZKoB, pasMmellaeMblX Kak OTXOAbI.

Paspen 4. B nogpasgene 4.1 nokasaHbl 0COGEHHOCTM METOAONOMMM oNpeaeneHns
HOT npumeHUTENbHO K nogoTpacnu. [epevncrnerbl OCHOBHbIE 3KOMOrMYeckne 3agaym, Ko-
TOpble AOMKHbI pewaTbes ¢ nomowbto HOT. O6ocHoBaHa HEOOXOAMMOCTL ANst AaHHON
nogoTpacnuv B Lensx npeaoTBpalleHns HepaunoHanbHOro pacxogoBaHust MHBECTULIMOH-
HbIX pecypcoB npumeHeHna HOT, o6ecnednBatomx MakCMMarbHyH 3KONOro-aKoOHOMMYe-
CKYI0 3P(PEKTMBHOCTb, a TakKe UCNONb30BaHNA KOMOUHUPOBAHHOIO NOAXo4a, C y4eToM
BO3MOXXHOCTEN BOAHOrO 06bekTa npu Bblibope TexHonormm kak HOT.

O6ocHOBaHa BO3MOXHOCTb WMCMNOMb30BaHMUS KOMOMHWPOBAHHOIO Moaxoda, OCHO-
BaHHOIO Ha MCMNOSb30BaHUN YeTbipeX YPOBHEN (MO JOCTMraeMOMy 3KOSTIOrMYEeCcKOMy pe-
3ynbTaTy) anpobMpoBaHHbIX TEXHOMOMI (rpynn TEXHONOMNI), KOTOPbIMU pacrnonaraeT oT-

pacnb. OnncaHbl NPUHLMIMbLI KATErOPUPOBaHNSA BOAHbLIX 06BEKTOB Ans uenen sbibopa HAOT
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OYUCTKM CTOYHbIX BOA LEeHTpanu3oBaHHbIX CUCTEM BOOOOTBEAEHUS NOCENEHUN, C OTHeCe-
HUeM Takxke K YeTblpem rpynnam (kateropun A-I).

B nogpasgene 4.2 BbINOSHEH aHaNM3 TEXHONOIMMN, kak Bo3amoxHolx HOT ona MCB,
B TOM YuMCe TEXHOSTOMMN OYUCTKN CTOYHBIX BO, AOOYUCTKK, obesd3apaxunsaHus, ctabmnm-
3auMM 1 cokpalleHnss maccbl ocagka. lNpueBeneHo onucaHue pedepeHu-06bEKTOB, Bbl-
OGpaHHbIX NO AAaHHBbIM aHKETMPOBaHUSA, NO NUTEPATYPHBIM N AKCNEPTHBIM AAaHHbBIM.

B nogpasgene 4.3 npuBegeHa aHanornyHasa nHdopmaumsa no NMCB.

B nogpasgene 4.4 npoBeaeHo cobctBeHHO onpenenenne HOT Ha 6a3e kpuTepumes,
YCTaAHOBMEHHbIX 3aKOHOA4AaTeNbCTBOM, AENCTBYOLWMMN B JAaHHOW cdepe cTaHaapTamm u
pekomeHgauuamn. Onpegenensl HOT ansa rpynn nognpoueccos anda FCB u MNCB. MNpose-
AeHa KOMIMEeKCHas oLeHKa NpemMmyLecTB, KOTopble MOryT ObiTb ZOCTUTHYThI MPU BHeApe-
Hu HOT; no BO3MOXHOCTW NpuBeAEHbI JaHHbIE O AOCTUTAeMOM KayecTBe O4YUTKU, obpa-
30BaHMM OTXO40B, NOTPEONeHNn PecypcoB U NOBbILLIEHUU 3HEPTrO3I(PEKTUBHOCTH.

Paspen 5. lNpuBoantca onucaHne yHusepcansHblx HOT, npymeHnmblix onga 6onb-
lWwnHcTBa obnacten npumeHenuna HOT, B Tom uncne HOT opraHM3aumnoHHO-ynpasreHye-
CKOro xapakTtepa; aHeprocbepexeHus n pecypcocbepexeHusi; Npon3BoLCTBEHHOIO 3KOS0-
rMYecKoro KOHTPONA; NpenoTBpalleHuUss M cokpalwleHus obpasoBaHua 3anaxos, HOT
npegoTBpaLLEHNsT U COKpaLLEeHUS LUYMOBbIX BbIGPOCOB.

MpuBoaguTCA KpaTkoe onucaHue paHee obocHOBaHHbIX B pasgene 4 HOT ouncTkm
CTOYHbIX BOJ C UCMOMb30BaHNEM LIEHTPANM30BaHHbIX CUCTEM BOLOOTBEOEHUSA NOCENEHWUMN,
ropoackmx okpyros. Bcero onncaHo 78 otgenbHbix HOT, crpynnnpoBaHHbIX no 16 rpyn-
nam. YacTb 13 HUX ABNAETCA YHUBEpPCanbHOW, A4S ApYrMX NpUBOAATCS AaHHbIE MO orpa-
HUYeHuUo npumeHnmocTn HOT, B TOM 4Yncne B 3aBMCUMOCTM OT MacwTtaba obbekTa, ycno-
BUI cbpoca B BOAHbIE OOBEKTLI, AENCTBYIOLLMX UITM HOBBIX OYMUCTHBIX COOPY>KEHUM.

Pasgen 6. B nogpasgene 6.1 npuBegeHa nHdopmauma no CTOMMOCTU Meponpusi-
T no nepexony Ha HAT, o6obuweHHas Nno gaHHLIM YacTu aHKeT, coaepKaBLuMx JocTa-
TOYHYIO MH(pOpMaLMIO MO AaHHbIM pasgenam. Becero npuseneHa nHgopmauus no 36 pea-
NN30BaHHbLIM UK 3anfiaHMPOBaHHbLIM NPOEKTaM, pasgefnieHHas rno wecTb rpynn.

B nogpasgene 6.2 npoBedeH aHanvM3 3KOHOMUYECKOW [OOCTYMNHOCTUM BHeOpPeHUd
HOT ansa opraHnsaumin BOAONPOBOAHO-KaHANN3aLMOHHOIO XO3SNCTBA, BbINOSTHEHHbIN AN
HECKOJSbKMX BapUaHTOB: C HOBbIM CTPOUTENBCTBOM M PEKOHCTPYKUMEN, B YCIOBUSIX BbICO-
Koro (B cpegHem no otpacnun) n Hu3koro Tapucos. CaenaH BbIBO4 O HEQOCTYMHOCTU ANS
nogasnsoLero Ysncna opraHmsagun BogoNpoBOgHO-KaHANMM3aUNMOHHOIO X03aNCTBa CTPO-
NTENBbCTBA HOBbIX OYUCTHBLIX COOPYXEHUA UM COOPYXEHUN TepMnYeckon nepepaboTku

ocajKa 3a c4eT COBCTBEHHbIX CPEaCTB.
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B nogpasgene 6.3 npoBeaeH aHann3 aKonoro-aKoHOMMYeCKNMn adOEKTUBHOCTU UC-
nonb3oBaHua HAOT. BHayane npuBeneHo cpaBHeHUE CnocobOB BbIpaXXEHUA SKOHOMMUYE-
CKMX rokasaTtenen TtexHosnorni. CaenaH BbiBOA, YTO OMTMMasibHbIM UHCTPYMEHTOM AJ1S
3KoHOMMYeckon oueHkn HOT aBnseTca aKkonoro-skoHomMuyeckas a(pekTMBHOCTbL 3aTpaTt
XW3HEHHOro UMKna TexHorormm (Bknovas obopygoBaHne U COOPY>KEHUS, C MOMOLLbIO KO-
TOpbIX OHa peanu3osBaHa). [poBeaeHO cpaBHeHUe NATK BapuaHToB TexHornorun OC [CB.
[MokasaHo, 4TO NPM HOBOM CTPOUTENLCTBE YAerbHble 3aTpaThl yaaneHUss O4HOro 1 TOro xe
KonumyecTBa 3arpsi3HeHun Ha ctagmm goovncTtkn o MAK ons BogHbIx 06 bekToB pblI6oXOo-
35MCTBEHHOrO0 Ha3HavyeHnsa B 8 pas Bbille, YeM Ha ctagum druonormdyeckom oumncTku. Mpu
PEKOHCTPYKLUMKN 3Ta pasHULa cocTaengeT 12 pas.

CpenaH BbIBOA, YTO CUCTEMA HOPMUPOBaHUSA A0SMkHa obecrneynBaTb 6€3yCnoBHbLIN
NPUOPUTET MEPONPUSTUI MO BHEAPEHMIO TEXHONOIMI yaaneHust asota u docgopa B aspo-
TeHKax (M UM NoJoBHbLIX METOAOB) MO CPABHEHMUIO C JOOYUCTKOW. [puMeHeHne 4O0UYUCTKN
AOJDKHO paccmatpuBaTtbhbes kak HOT ToNbKO B CTPOro orpaHMYeHHbIX CUTyaumsix CTPOrom
OXpaHbl BOAHbIX 06BbEKTOB. BO BCex ApyrMx cuTyaumsax UCNosib30BaHME B NpoekTe nog-
NpoLEeccoB JOOYNCTKN IKBMBAINIEHTHO HaHeceHuto yuepba BoAHbIM 06bekTaM B pesyrb-
TaTe HexBaTKuN CPeAcTB, HE3(MEKTUBHO NOTPAYEHHbIX HA AaHHOM 00bekTe, AN nonyye-
HUs 6a3oBoro adppekTa Ha gpyrom obbekTe.

Paspen 7. B Ha4ane pa3sgena copmMmynmpoBaHa knaccudukaumns passmBaroLmnxcs
(nepcnekTuBHbIX) METOAO0B B COCTaBE NATU rPynM, pa3nmyatoLLmnxcs cTeneHbo pa3paboTku
n anpobaumn. K HUM OTHOCATCSA TEXHOMOMMU, HaxXo4sLWmnecs Ha CTaamm HayyYHo-uccneno-
BaTeSIbCKUX, OMNbITHO-KOHCTPYKTOPCKMX PaboT, OMbITHO-NPOMbILLFIEHHOIO BHEOPEHMS, NMPO-
n3BoaCcTBEHHOM anpobaunn, a Takke 3apybexxHble TEXHOMNOMK, Mo KOTOPbIM OTCYTCTBYET
nHdopmMauus o NpUMeHeHUn Ha Tepputopumn Poccumnckon depepauum.

MprBeaeHbl OCHOBHbIE MPOBMNeMbl, Npexae BCEro aKONormyeckue, He pellaemble
TEeXHoornsMn, otHeceHHbiMu K HOT. NprBegeHo onucaHne TeXHONOMMM, HanpaBNeHHbIX
Ha pelleHne gaHHbIX Npobnem.

3aknounTenbHble NOJIOXKEHUA U pekoMmeHaaumun. B pasgene npueogaTcsa cee-
OEHNS O YneHax TexHuyeckon paboyen rpynnbl, NPUMHMMAaBLINX yyYacTue B paspaboTke
cnpaBoyHuka HOT, cteneHn nx B3aMMHOro corfnacus rno oTAeNbHbIM NOSIOXKEHUAM chnpa-
BoYHuKa HOT 1 OOKYMEHTY B Lenom.

MpunoxeHus. B npunoxeHuax k cnpaBodHuky HOT npuBoantca nHgopmaumns no
NepeYHIo Hanny4ywmnx AOCTYMNHbIX TEXHOMOrMn (npunoxeHve A), nepeydHio TexHorormye-

CKMX nokasartenen (npunoxenus b, B), nepeyHio MapKkepHbIX 3arpAa3HAIOLLNX BELLLECTB, Xa-
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paKTePHbIX ANA OYMUCTKM CTOYHbIX BO, LIEHTPANM30BaHHbIX CUCTEM BOOOOTBEAEHNSA NOCe-
NEHNN N ropoACKNX oKpyros (Npusoxexwue ), cBegeHUs o pecypcHom (B TOM Yucne, SHep-
reTnyeckomn) adpektmBHocTH (NpunoxeHue [), a Takxke «3akno4eHre no Hauny4wnm o-
CTYMNHbIM TEXHONormamy (npunoxexHue E).

Bubnuorpadua. bubnuorpadpuna cooepXxmt nepedeHb NCTOYHMKOB, UCMOSTb30BaH-
HbIX Npu pa3paboTke 1 akTyanusauun MHPOPMaLMOHHO-TEXHUYECKOro cnpaBoYHuka HOT
«O4ncTKa CTOYHBbIX BOA C MUCMOMNb30BaHNEM LEHTPann3oBaHHbIX CUCTEM BOOOOTBEAEHMS

noceneHnn, ropoacKnUX OKPYroB».

Xl
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NMpeaucnoBue

Llenn, ocHoBHbIE NMPUHLMMbLI U NOPAA0K pa3paboTku cnpaBodHuka HOT yctaHoB-
neHbl TpeboBaHnsamn degepansHoro 3akoHa ot 10.01.2002 Ne 7-93 «O6 oxpaHe okpy»xa-
towen cpeabl» [1] u noctaHoBrneHvem [lpaButensctBa Poccuiickon ®degepaumm ot
23.12.2014 Ne 1458 «O nopsigke onpeneneHnsa TEXHOMOMMN B Ka4eCcTBe Haunydlen no-
CTYNHOW TEXHOMOMK, a Takke pa3paboTKku, akTyanmsauum n onyoénmnkosaHnsa nHpopmaum-
OHHO-TEXHUYECKMNX CMPaBOYHUKOB MO HAUNYyYLINUM AOCTYMHLIM TEXHOMNOMMAMY (B pegakuum

noctaHoBneHus MNMpasutensctea Poccunckon ®epepauum ot 09.03.2019 r. Ne 250) [2], [3].

1 CraTtyc BOKYyMeHTa

HacTtoawwmn cnpasoyHuk HOT aBnseTca OKYMEHTOM Mo cTaHgapTusaumm u paspa-
60TaH B COOTBETCTBUN C MOMNOXEHUSAMN, TPEOOBAHNAMU N TEPMUHOMOTMEN, U3TTOXKEHHBIMU
B HauMoHarbHbIX CTaHAapTax B 06nactu Havny4wmx AOCTYNHbIX TexHonoruu [4], [5], [6],
[7].

Ha ocHoBaHuu n. 5 ctaTtbn 23 ®egepanbHoro 3akoHa oT 10.01.2002 Ne7-9d3 «O6
OXpaHe oKpyxatoLlen cpeapl» (B pegakumm degepanbHoro 3akoHa ot 29.07.2017 Ne 225-
®3 «O BHeceHUN nameHeHun B PegepanbHbii 3akoH «O BOAOCHaAOXeHUM U BogooTBeae-
HUM» U OTAENbHblE 3akoHogaTenbHble akTbl Poccuinckon depepaumm» [8]) HacToAwmm
cnpaBoyHuK HOT onpegeneH kak ocHoBa Ans yctaHoBneHus paButensctBom Poccun-
ckon ®enepaumn B COOTBETCTBYIOLLEM HOPMAaTUBHOM NpaBoBOM akTe Poccuinckon depe-
paumMm TEXHONOrMYeCKNX nokasaTenen Haunyylwunx OOCTYMHbIX TexHosnormm B cdepe
OYUCTKM CTOYHbIX BOA C UCMONb30BaHNEM LeHTPann3oBaHHbIX CUCTEM BOAOOTBEAEHUS MO-

cerleHNIn, ropoaCKNX OKPYros.

2 NHdbopmaumsa o paspaboTumkax

Hactoswun cnpaBoyHuk HOT paspaboTtaH TexHwudeckon paboden rpynnon Ne 10
«OuncTKa CTOYHbIX BOA C UCMOSb30BaHMEM LIEHTPANM30BaHHbIX CUCTEM BOLOOTBEAEHUS
noceneHun, ropoackmnx okpyrosy (ganee — TPl 10), cocTaB KOTOPOWN YyTBEPXKAEH MpuUKa-
30M MuHuUCTepcTBa NMpOMBbILWNEHHOCTN U Toproenu Poccuinckon ®epepauun ot 27 mas
2019 r. Ne 1783 (B pegakuumn ot 06.06.2019 Ne 1988) [9], [10] Ha ocHOBe cnpaBOYHUKA
NTC 10-2015 «Ounctka CTOYHbIX BOA C MCNOMb30BaAHNEM LEHTPaNmM30BaHHbIX CUCTEM BO-
A00TBeleHUs1 NOCeNeHuin, roOpOACKMX OKpyrosy [11].

lMepeyveHb opraHusauui U Ux npegcraBuTenen, NPUHUMaBLLMX yYyacTue B paspa-
6oTKe cnpaBoYHMKA, NpMBeAEH B pasgene «3akntioumTenbHble NOSOXEHUA N peKOMeHaa-

LUmn».

X
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CﬂpaBOHHVIK npeacTtasliieH Ha yTBepxXaeHune EI'ODO Haunny4ywmnx OOCTYMHbIX TEXHO-

norun (ganee — bropo HOT) www.burondt.ru.

3 KpaTkasa xapaktepucTuka

CnpaBoyHuk HOT cooepXmnt onncaHme TEXHOOrMYeckMx npoLeccoB n obopyaosa-
HUA, NPUMEHSEMbIX NPU OYUCTKE CTOYHbLIX BOJ LIEHTPanM3OBaHHbIX CUCTEM BOOOOTBEE-
HWSA NOCENEHNI N TOPOACKNX OKPYroB, OPraHM3aLUMOHHbIX U TEXHUYECKUX CNOCOB0oB, MeTO-
A0B, B TOM 4ucCrie MNO3BONALWINX CHU3UTb HeraTMBHOE BO3AEWCTBME HA OKpYXaloLlyto
cpeny, NOBbICUTb 3HEProadPEKTUBHOCTL, pecypcocbepexeHmne. 13 onmcaHHbIX TEXHOO-
rMYeckMx npoLieccoB, 060pyaOBaHUS, OpraHN3auNoOHHbIX N TEXHUYECKNX cnocoboB, MeTo-
A0B onpefeneHsbl pelwweHus, aenswowmeca HOT, n ycTaHOBEHbI COOTBETCTBYHOLLME TEX-

Honormndeckune nokasartenu HAT.

4 COop AaHHbIX

MHdopmaums o TeXxHoONormyecknx npoueccax, obopynoBaHnmn, TEXHUYECKUX CNOCO-
6ax, meToaax, NpUMeHseMbIX NPU OYUCTKE CTOYHbIX BOA, LEHTPann3oBaHHbIX CUCTEM BO-
A00TBeAeHUs1 HacerneHHbIX MyHKTOB bbina cobpaHa B npouecce pa3paboTku cnpaBoYHMKa
HOT B cootBeTCcTBUM C [Nopsaakom cbopa AaHHbIX, He0BXoaMMbIX Ana pa3paboTku MHpop-
MaLMOHHO-TEXHMYECKOro crnpaBoyHuka no HOT n aHanu3a npuopuTeTHbIX Npobnem oT-
pacnu, yTBepXxaeHHbIM npukazom PocctaHgapTa ot 23 mnona 2015 r. Ne 863 [12].

TPl 10 oTmevaeT, 4TO 3a 4 roga, npoweawmx co BpemeHn paspabotkm UTC 10-
2015, B oTpacnu He MPOU30LLSIO KaKUX-NMbo M3MeHeHUn, KoTopble Mornu notpeboBaTtb
BHECEHUSI CUCTEMHbIX KOPPEKTUPOBOK B MHGOPMALNIO, N3NOXEHHYIO B pasgenax 2 n 3. B
cBsa3un ¢ atum TPIM 10 couna HeuenecoobpasHbiM HOBOE CMNSIOLLIHOE aHKETUPOBaHWE npea-
NPUATUI oTpacnun, BKYatoLlee B cebsa cbop MHpopmMaunm o NpUMMeHAEMbIX TEXHOSOMMSAX
N pesyrnbTaTax Nno BCeM NpeanpusTUsIM OTpacsiv, OTHOCUMbIM K NPUPOAONOSib3oBaTesnisim
| kaTeropmn. OgHako 3a NpoLeaLwmnii Nnepmuoa NonyyYeH ONOMHUTENbHbIN ONbIT AKCNsyaTa-
UMM OYUCTHBIX COOpPYXeHU, onncaHHbix B UTC10-2015 [12] kak pedepeHU-00BEKTOB, a
TaKke OblNIM COOPYXEHbI (PEKOHCTPYMPOBAHbI) N0 COBPEMEHHBIM TEXHOSTOMMAM HOBbIE CO-
opyxeHusi. B cBs3u ¢ aTum Bbina cobpaHa nHopmaumst 0 HOBbIX 00 beKTax OMUCTKM CTOY-
HbIX BOA, M 06paboTKMn, NOCTPOEHHBIX (PEKOHCTPYMpPOBaHHbIX) nocne 2014 roga, a Takke
nHdopMauus o paboTe, BKITOYas KAYECTBO OYNCTKM OOBEKTOB, onmcaHHbix B MTC10-2015

Kak pedepeHU-00bEKTOB.
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5 BzaMmocBA3b ¢ MeXAYyHapOAHbIMU U POCCUMNCKUMM aHanoramm

Mockonbky B EC otcyTtcTByeT crnpaBodHuk HOT no ouncTke KOMMyHarbHbIX CTOY-
HbIX BOA, Npu pa3paboTke HacToswero cnpaBoyHnka HOT 6binv Mcnonb3oBaHbl HEKOTO-
pble obLime noaxoapbl, NepeyncneHHble B Npeancnosun. Takke Obin MCNonb3oBaH OnbIT
CLWA no peanusauuu npuHumna HOT B chepe 04NCTKM CTOYHBIX BOA,.

Kpome Toro, npu paspabotke HacTtosiwero cnpaBovyHmka HOT yactnyHoO peanuso-
BaHbl NpuHUMNbl 1 nonoxexus Oupektnebl CoeTa 91/271/EQC «O6 ounctke ropoackmx
CTOYHbIX BoA» [13], pekomeHgaumm XenbCUHCKONM KOMUCCUM MO 3alumTe MOPCKOW cpenpbl
Bantuiickoro mops (XEJTKOM) Ne 28E/5 [14], a Takke cnpaBoOYHUKOB EBponenckoro cotsa
no HOT «O6paboTka/obpallieHne co CTOYHbIMU BOAAMMU U OTXOAALLMMN ra3zaMn B XMMU4Ye-
CKOW npomsbliwneHHocTn» [15] n «OTxogonepepabaTbiBatoas NPOMbILLIIEHHOCTbY [16].

CnpaBoyHuk HOT paspabotaH BO B3aMMOCBSA3N CO CNpaBOYHMKOM «O4nCTKa CTOY-
HbIX BOA NPV NPON3BOACTBE NPOoAyKUUN (TOBaApOB), BbINOSIHEHUN paboT U OKa3aHUKU yCnyr

Ha KpYnHbIX NpeanpuaTnax» [17].

6 UHdopmauusa o6 yTBepxxaeHMu, onybrimkoBaHum 1 BBeAeHUU B AeUCTBUE

CnpasoyHnk HOT ytBepxaeH npukaszom PocctaHpapTa ot 12 gekabps 2019 r.
Ne 2981.

CnpaoyHuk HAT BBeneH B gencrteue ¢ 1 ceHTs6pa 2020 r., odmumansHo onyonm-
KoBaH B MHGOpMaUMOHHON cucTeme obLero nonb3oBaHns — Ha oduumnansHom cante Pe-
AeparnbHOro areHTCTBa No TEXHUYECKOMY PeryfiMupoBaHuio U MeTponorun B cetn NHTepHeT

(www.gost.ru).

XV
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MHO®OPMALMNOHHO-TEXHUYECKUN CMNPABOYHUK
NOoO HAUNYYHWUM OOCTYNHbBLIX TEXHONOIMMNAM

OYUCTKA CTOYHbLIX BO[] C UCINOJIb3OBAHUEM
LEHTPAJNIM3OBAHHbIX CUCTEM BOOOOTBEAEHUSA MOCENEHUM,
FOPOACKUX OKPYIOB

COMMUNAL WASTE WATER TREATMENT USING URBAN CENTRALIZED SYSTEMS

Oata BBegeHusa — 2020 — 09 — 01

OGnactb NnpuMmeHeHuUnA

B cooteeTcTtBUMM C NepeyHem obnacten NPUMEHEHNSA HAUMYYLINX OOCTYMHbIX TEX-
HOMornKn, yTBepxXxaeHHblM pacnopsbkeHvem [lpasutensctea Poccuiickon depepaumm ot
24.12.2014 Ne 2674-p [18], pessTenbHOCTb B cdhepe OYUCTKM CTOYHbIX BOJ C UCMOSb30Ba-
Huem LICBI1 oTHOoCcuTCS K AaHHOM obnacTtu uenvkom, 6e3 orpaHn4eHnst npon3BoanTesb-
HOCTU NO 06bEMY OTBOANMbIX CTOYHbIX BOA,.

MoctaHoBneHunem lNMpasutenbctea Poccumnckon enepauum ot 28.09.2015 Ne 1029
«O0 yTBEPXKOEHMM KpUTEPUEB OTHECEHMST OOBHEKTOB, OKa3blBaloOLNX HEraTMBHOE BO34en-
CTBME Ha OKpyXxatoLlyto cpeay, k oobektam |, II, Il n IV kaTeropuin» [19] yTBEpXaeH cne-
AyLwmn Kputepun: c6op n obpaboTka CTOYHbIX BOL B YACTW, KacatoLLLENCS OYUCTKM CTOY-
Hbix Bog LICB ¢ o6bemomM oTBOANMBIX CTOYHbIX BoA 20 ThiC. KyD. M 1 ©6onee B CyTKu.

O6nactb NpumeHeHust HacToswero cnpaBovHuka HOT onpeneneHa «[lMpasunamm
OTHECEHUS LIEHTPaNM30BaHHbIX CUCTEM BOLOOTBEAEHUSA (KaHanusaumm) K LeHTpanuso-
BaHHbIM CMCTEMaM BOAOOTBEAEHMUS NOCENEHNN UM TOPOLCKMX OKpyros» [20].

Mo n. 2 MNpaeun otHeceHune LICB k LICBIT ocyuwiectBnseTcss nocpeacTtsoM yTBep-
XOEHWS CXeMbl BOAOCHabXeHUs 1 BOOOOTBEAEHWS, coaepaLlen ceegeHns ob oTHeCceHU
LICB k LUCBI1, unu aktyanusauumm (KOPpPEKTUPOBKM) CXeMbl BOOOCHAbXeHMs U BOgOOTBE-
AEHNS B CBA3N C BHECEHUEM B Hee cBeaeHun o6 otHeceHun LICB k LICBI.

CornacHo n. 4 gaHHbix MNpasun LUCB noanexut otHeceHuto k LUCBI npu cobnioge-

HUWN COBOKYMNMHOCTWK Cneayrwnx Kputepues:
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a) o6bemM CTOuYHbIX BOA, NpuHATbIX B LICB, ykasaHHbIX B nyHkTe 5 [NpaBun (cm.
HWXxe), coctaensieT 6onee 50 npoueHTOB 06Lero o6bema CTOYHbIX BOA, MPUHATBIX B Ta-
kyto L|CB;

6) o4HUM 13 BUOOB 9KOHOMMUYECKOWN AeATENbHOCTU, onpeaensieMblX B COOTBETCTBUU
¢ ObLiepoccnnckum knaccuukaTopomMm BUOOB 9KOHOMMYECKOW OEATENbHOCTN, OpraHmsa-
LUK, ABNsaeTca AeaTenbHOCTb No cbopy n 0bpaboTke CTOYHbIX BOA [21].

M. 5 MNpaBun OTHOCUT K CTOYHbIM BoAaM, NpuHnumMaemMbiMm B LICB, o6bem KoTopbix
ABnsieTca kputepnem otHeceHus K LICBIT:

a) CTOoYHble BOAbI, MPUHMMaeMble OT MHOIOKBAPTUPHbBIX AOMOB W XUINbIX JOMOB;

0) cToYHble BOAbI, NPUHMMAEMbIE OT FOCTMHUL, UHbIX OOBHLEKTOB AN BPEMEHHOIO
NPOXMBaHWS;

B) CTOYHbIE BOAbIl, NPUHMMaeMble OT O6BEKTOB OTAbIXa, CNOPTa, 30pPaBOOXPaHEHNS,
KynbTypbl, TOProBnuv, o6LWECTBEHHOrO NUTaHUS, COUManbHOro U KOMMYHanbHO-6bITOBOro
Ha3Ha4yeHus, OOLKOMbHOro, HavanbHoro obulero, cpegHero obuiero, cpegHero npodec-
CMOHAsbHOrO U BbiCLLEro 06pa3oBaHus, agMUHUCTPATUBHBIX, HAyYHO-UCCNeaoBaTeNbCKNX
yupexaeHui, KynbTOBbIX 34aHWin, 06bekToB AenoBoro, (oMHaHCOBOro, agMUHUCTPaTMB-
HOro, PENUrMo3HOro Ha3Ha4YeHus!, UHbIX 0OBBEKTOB, CBA3aHHbLIX C 0becnevyeHneM XnsHeae-
ATENbHOCTU rpaxaiaH;

) CTOYHblE BOAbl, MPUHUMAEMbIE OT CKMaACKUX OOBHEKTOB, CTOAHOK aBTOMOOUSb-
HOro TpaHCcnopTa, rapaxen;

[1) CTOYHbIE BOAbI, NPUHUMaeMble OT TEPPUTOPUI, NPeHa3HaYeHHbIX A5 BeAeHUs
CENbCKOro X03sMcTBa, CagoBoACTBa N OrOPOOHMYECTBA;

€) NOBEPXHOCTHbIE CTOYHbIE BOAbI (4151 LEHTPann3oBaHHbIX 00LecnnaBHbIX U LeH-
TPanM3oBaHHbIX KOMOBUHNUPOBAHHBLIX CUCTEM BOOOOTBEAEHNS);

X) CTOYHblE BOAbI, HE YKa3aHHble B MOAMYHKTax «a» — «e» NyHKTa 5, nognexaime
y4yeTy B cocTaBe 06bemMa CTOYHbIX BOA, SBMSIOLLErOCs KpUTEPUEM OTHECEHUS K LeHTpanm-
30BaHHbIM CUCTEMaM BOAOOTBELEHUS MOCENEHUA WM FOPOLACKUX OKPYroB, B Cnydae,
npegycMOTPEHHOM MyHKTOM 7 HacTosAwwmx MNpasun.

B cnyyae ecnn o6bem CTOYHbIX BOA, NpuHATLIX B LICB, yka3aHHbIX B nognyHKTax
«a» — «e» nyHkta 5 NMpaswun, 3a nepuos, ykasaHHbIn B nyHkTe 6 [Npasun, meHbwe 50 npo-
ueHToB obLiero o6bemMa CTOYHbIX BOA, NPUHATLIX B TaKyl LEHTParnM3oBaHHYK CUCTEMY
BOAOOTBeAeHMs (KaHanu3auumm) 3a 3ToT nepuoa, ansa uenen otHecenna LICB k LICBI B
o6beme CTOYHbIX BO, yYMTbIBAEMbIX B COCTaBe 06bema CTOUHbIX BOA, SBMSIOLLErOCH KpU-

Tepuem oTHeceHust k LICBI1 MoXeT ObITb y4TEH 00BbEM CTOYHbIX BOA, NPUHMMAEMbIX B B
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LICB, B pa3smepe He 6onee 50 npoueHTOB 06beMa yuUTbIBAEMbIX CTOYHbLIX BOA, MPU yCro-
BUN COOTBETCTBUSA MOKa3aTesfien coctaBa TakMX CTOYHbIX BOA CrieAyloLwmmM nokasaTtenam
(He Gonee mr/omM3, No BaNOBOMY COZEPXKaHUIO COOTBETCTBYIOLLErNO BELLECTBA B HATyparb-
HOM Npobe CTOYHbIX BOA): HedbTenpoaykTel — 3, dpeHonbl (cymma) — 0,05, xxeneso — 3,
meab — 0,1, antomMuHmin — 1, umHk — 0,5, Xpom (wectmBaneHTHbin) — 0,01, HUKenb —
0,1, kagmun — 0,005, cenHey — 0,01, mbiwbsk — 0,01, ptyTe — 0,0001; XK (6uxpomat-
Has okucnaemocts) — 400.

Takke nognexat oTHeceHuto k LICBI ueHTpanu3oBaHHble NIMBHEBLIE CUCTEMbI BO-
AooTBefeHus (kaHanusauumn), npeaHasHavyeHHble ans orseaeHus NCB ¢ Tepputopuii no-
CeneHnn nnum ropoackmx okpyros (6e3 oLeHkn cobnogeHns COBOKYNHOCTU KpUTepues OT-
HeceHna LICB k LICBIT B cnyyae npegocTaBfieHust O4HOrO UM HECKONbKUX AOKYMEHTOB,
noaTeepXxaarLwmx npuHagnexHocts nueHeBon LICB k nuBHeBon LICBI1. NepeyeHb Takmx
AOKYMEHTOB, HEOBXOOUMbIX OpraHM3aunsam, KCNIyaTUPYLWMM LEHTPanM3oBaHHbIE NUB-
HeBble CUCTEMbI BOAOOTBEAEHUS, AN OTHECEHUS TaKNX CUCTEM K LleHTpanmM3oBaHHbIM CU-
cTemMaMm BOOOOTBeAEeHMUsI MOCEeNeHnn UM ropoackux OKpyroB yTeepxaaetca MuHctpoem
Poccuinckon ®enepaunn.

B cnyyae ecnu oTHeceHne LeHTpann3oBaHHOW CUCTEMbI BOAOOTBEAEHMSA (KaHanNn-
3aunmn) K LLeHTpanM3oBaHHbIM CUCTEMaM BOLOOTBEAEHUSA MOCENEHUI UM TOPOACKUX OKPY-
roB OCYLLECTBNSAETCS NpWU MPOEKTUPOBaHUN UMN CTPOUTESNLCTBE OOBLEKTOB LIEHTPanun3o-
BaHHOW CUCTEMbI BOAOOTBEAEHMS (KaHanu3auuu), onpegeneHme obbema CTOuYHbIX BOA,
NPUHMMAaEMbIX B TaKyt0 LlEHTPanM3oBaHHY0 CUCTEMY BOAOOTBEAEHUS (KaHanu3auun), ans
uenen oueHKn CoOOTBETCTBUA Takoro ob6bema odbemy, ABASIOLLEMYCHA KpUTEPUEM OTHECE-
HUS K LEHTPann3oBaHHbIM CUCTEMaM BOAOOTBEOEHUS NOCENEHUN NN FOPOLCKUX OKPYroB,
OCYLLECTBSAETCA B COOTBETCTBUM CO CBELAEHUSIMU, COOAEPXKALLMMUCA B MPOEKTHOWN OOKY-
MEHTaUUn 06BbLEKTOB KanuTanbHOro0 CTPOUTENbLCTBA, CTPOUTENBCTBO KOTOPLIX Npeanona-
raeTcst UM OCyLLECTBNSAETCS Ha TEPPUTOPUM TaKOro NoceneHnsa Unmn ropoackoro okpyra,
YCNOBUSX NOOKIOYEHUS (TEXHOMOMMYECKOrOo MPUCOEANHEHUS) K LLEeHTPann3oBaHHOW Cu-
cTemMe BOLOOTBEAEHUS, CXeMe BOOOCHabXeHMs 1 BOOOOTBEAEHUSA N AOKYMEHTAxX Teppu-
TOpPManbHOro NiiaHMPOBaHMUS TakKoro NocesfieHns Unn ropoacKoro okpyra.

B OKB3[ nmeetca kog 37.00 «Cbop n obpaboTka cTOYHbIX BOA» [21]. [HaHHas
dopmynumposka copmynmnposka OKB3[] ogHO3HAYHO BLIXOAUT 3a Npeaenbl CNpaBOYHMKA,
T.K. BKNtovaeT B ceba cOop CTOYHbIX BOA, a TakKe OYMUCTKY NPOMBbILLNEHHbIX CTOYHbIX BOA
n uenbii psa ycnyr B obnactu akcnnyataumMm cucteM Bo40OTBEAEHMs, YTO noTpebosano

NPUHATUA Bblleyk3aHHbIX MNpasun [20].
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Paspgen 1. O6wume cBegeHUss 06 o4UNCTKe CTOUHbIX BO4

LUeHTparim3oBaHHbIX CUCTEM BOAOOTBeAEHUA noceneHnmn

1.1 O6pa3oBaHue U oTBeAeHMe CTOUYHbIX BOJ,

1.1.1 Buabl cTOYHbLIX BOA4 U cUCTEM BOoOOOTBeAEeHUNA

Knaccudumkaumna CB, npunaTtas B Poccuu, npuseaeHa B Tabnvue 1.1.

Tabnuua 1.1 — Knaccudpmkaumsa CToYHbIX BOA

Bua cTouHbIX BOA, MpoucxoxaeHue

X0351CTBEHHO-ObITOBbIE CTOYHbIE BOAbl | B pesynbTaTe X03sMCTBEHHO-OLITOBOM AEATENbHOCTU B XUIOM
ceKkTope, obbekTax counanbHO-KyNbTYpHOW cdepbl, Ha BCeX
npeanpusaTnax (OT CaHy3noB, KyXOHb, MECT npvema MuLm

nT.N.)

npOI/I3BOD,CTBeHHbIe CTOYHbI€ BOAbI B npouecce nponssoacrTtea ToBapoB U yCcryr

MoBepxHOCTHbIE CTOYHbIE BOAb! (A0XAe- | B pesynbTaTte BbinageHUs OOXOEN, TassHUS CHera, MOVKU [0-
Bble, Tanble, UHPUNLTPALIMOHHBIE, MOMNU- | POXKHBIX MOKPLITUIA, MNPU UCKYCCTBEHHOM BOJOMOHUXKEHUH, a
BOMOEYHbIE, ApeHaXHble BOAbl, NPUHU- | TaKkKe MHUNbTPaLUK B KONMeKTope

Maemble B LeHTPanu3oBaHHyo cUcTeMy

BOA4OOTBEOEHNS)

B 3aBucumoctn ot cnocoba TpaHCNOPTUPOBKN MOBEPXHOCTHBIX CTOYHbIX BOA Ha
TEpPPUTOPUN NOCENEHUI N NPOMBbILLNIEHHBIX 30H MPUMEHSAIOT 06LLLECNNaBHYO, pa3aenbHYHo,
HEenosHy pasgenbHy Unu nonypasgenbHy cucTeMsl BogooTeBeaeHus (Tabnuua 1.2).

[anee cucteMbl BOOOOTBEAEHUA TakKKe WMMEHYHTCA CUCTEMaMU KaHanusauuu.
OTOT TEepMUH 1cnosb3oBarnca noBceMecTHo o 90-x rogoBs, K HACTOALWLEMY BPEMEHU B 3aH-
YUTESTbHOW CTEMNEHN 3aMeHeH B JOKYMEHTax Ha TEPMUH «BOLAOOTBEAEHUE», OAHAKO, CO-
XpaHsAeTCcs B LenoM psiae HOpMaTUBHbLIX AOKYMEHTOB MHXEHEPHO-TEXHUYECKOro Ha3Ha4ve-

HUA.
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Tabnuuya 1.2 — Buagbl cuctem BogooTBeAEHUSA

Tpy6onpoBoAoOB, N0 KOTOPOW
Ha OYUCTHbIE COOPYKEHMSI
TpaHCMOPTUPYIOTCS BCE KaTe-
rOpVK CTOYHBIX BOA: ObITOBbIE,
NPOV3BOACTBEHHbIE 1 NOBEPX-
HOCTHble (OoXAaeBble, Tanble U

NMONIMBOMOEYHbIE)

OTBEYalOT BbICOKUM Tpe-
6oBaHusiMm GnaroycTpon-
CTBa HaceneHHbIX NyHK-

TOB

Bug cuctemsl OnucaHue,
MpeumywiecTtBa Hepocrtatku
BOLOOTBEAEHNS YCINOBUS NPUMEHEHUS
O6bwecnnaBHas MpoknagbiBaeTcst ogHa ceTb | ObuwecnnaBHble cucteMbl | O4eHb 6onblLuve 3a-

TpaTtbl Ha CTPOUTENb-
CTBO CETEN N HACOCHBbIX
CTaHUWMN, O4YUCTHBIX CO-
opyxeHun. MNpu BbI-
nycKe 4acTu CTOYHbIX
BO/J B BOAHbI 0O6BbEKT
(npu ocagkax HepacyeT-
HOW MHTEHCUMBHOCTH)
NPOUCXOAUT 3arpsasHe-
HVe pa3baBneHHbIMN
CB.

B cunbHble goxaun n na-
BOAKM HapyLuaeTcs cTa-
bunbHag paboTa coopy-
XXEHUI OYUCTKM ropoa-
CKMX CTOYHbIX BOA. Bbli-
OerneHue 3anaxoB 4Yepes
OoXaenpuemMHble pe-

LUETKN




OkoH4yaHune Tabnuubl 1.2.
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MonHas pasgens-

HadA

lMpumeHsaoTCA OBE CeTu: ro-
poAckas kaHanusauus, B KOTO-
Pyl MPUHUMAIOT XO351-
CTBEHHO-ObLITOBbBIE U AOMNy-
LLIEHHbIE K MpUeMy nNpou3Boa-
CTBEHHbIE CTOYHbIE BOAbI (UX
CMeCb UMEHYeTCS TOPOACKUMM
cTovHbIMK Bogamu (FCB)), u
AOXAeBas KaHanusaums.

B KpynHbIX NPOMBILLSIEHHbIX
30Hax MCMonb3ylT NPOM3BOA-
CTBEHHbIE CETWU.

OnTMarnbHbl HE3aBUCHMMO OT
KPYMHOCTW ropooB B KNMMa-
TUYECKUX parioHax ¢ 60nMbLLIoN
MHTEHCMBHOCTbIO JOXOen

(He meHee 80 n/c Ha 1 ra npo-
JOImKuTenbHocTbio 20 MUH
npv nepvoae oAHOKPaTHOro

npesbieHns 1 roa)

C TOuYKM 3peHmns oxpaHbl
BOAHbIX OOBHEKTOB OT 3a-
rPA3HEHUS pasgenbHble
CUCTEMbI BOOOOTBEAEHMS
NpW HanNM4YnM B NX CO-
CTaBe LeHTpann3oBaH-
HbIX (MW NoKanbHbIX)
OYUCTHBIX COOPYXEHWUN
(Ha kaxgon us cuctem)
ABNsitoTCA Hanbonee ad-
(PEKTUBHBIMM.

He npounssogutcsa cbpoc
HEOUMLLEHHbIX TOPOOCKNX
CTOYHbIX BoA. bonee cTa-
OunbHasi paboTa oumcT-

HbIX COOPY>KEHWN

Bbonee goporocrosias.
Mpoknaaka AByx n 6o-
nee ceTen.

B cnoxuBuencs npak-
TUKe B OOMbLUMHCTBE
cny4aeB JoXaeBas Ka-
Hanusauusi He umeeT

OYUCTHBIX COOPYXEHWUN

HenonHas pas-

MmeeT nnwb OAHY NOJNTHOUEH-

MuHuManbHble 3aTparThbl

OTcyTCTBI/Ie NOJIHOLUEH-

aenbHada HYHO BOOOOTBOAALLYHO CeTb — | Ha CUCTeMY BoaooTBeJe- HOW NMBHEBOW KaHanm-
ropoACKyro KaHann3auuto. Mo- | Hua 3auunnm aBndeTtcd Hego-
BEPXHOCTHbIE CTOYHbIe BOAbl CTaTKOM FOpO,lJ,CKOI7I NH-
OTBOJATCA MO JI0TKaM, KioBe- dpacTpyKTypbl, OTHU-
Tam u ap. MaeT NpPOCTPaHCTBO, CO-
3[aeT PUCKN Hec4acT-
HbIX Cry4YaeB, yBenuyn-
BaeT 3arpsA3HeHHOCTb
NOBEPXHOCTHbIX CTOM-
HbIX BOJ MYCOPOM
MNonypasgenbHas Mcnonb3ytoTest oBe BoAooTBo- | ONTMmnsaums 3aTpart Ha

cuctema BoaooTBe-

aeHus

AsiLne ceTu: NpousBoa-
CTBEHHO-ObITOBas (ropogckasi)
n poxaesasi. B mectax nx ne-
peceyeHns ycTpauBatoTcs
pasgenvTenbHble kKaMmepsbl, KO-
Topble (B 3aBUCUMOCTH OT
pacxofa) nepenyckaroT B ro-
POACKYIO CETb NMOBEPXHOCTHbIE

CTOYHble BOAObI

npoknagky ceten,
o4yncTka Haubonee 3a-
FPSASHEHHOW YacTu J0X-
OEBOro 1 BCEro Tarnoro
CTOKa NPOV3BOAMNTCS COB-
MECTHO C rOpOACKUMMU
CTOYHBIMW BOAMMU Ha CO-
OpYXeHusax buornornde-

CKOW OYUCTKMN
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B GonblumHCTBE KpynHbIX ropogoB Poccuiickon degepaumm kaHanmsaumsa noctpo-
€eHa Mo NPUHUMNY NOMHOWN pasfesibHOW CUCTEMbI: OHa U3 ceTeln npefHasHadvyeHa ons oT-
BeJEHNS ropoACcKUX CTOYHbIX BOA, ApYyras — CRYXWUT OS89 TPaHCMOPTUPOBKM NOBEPXHOCT-
HbIX CTOYHbIX BoA. B psage HaceneHHbix nyHKTOoB P® ncnonb3yetca obuiecnnaBHas cu-
cTema BO4OOTBEAEHUS.

Mpn KNnaccudukaumm CTOYHbIX BOL, BaXKHO YETKO pasgenuTb MX MO Hanuyuio, Unm
OTCYTCTBUM B HUX, Npexae BCEro, X03aMCTBEHHO-ObITOBLIX CTOYHbLIX BOA. C 3TON TOYKM
3peHuns aAng yCTaHOBIIEHUS TEXHOMNOMMYECKMX NoKasaTenemn CToOYHbIe BOAbl MOCENEeHUN Unm
rOPOACKNX OKPYroB [arnee paccMaTpuBaloTCA No ABYM rpynnam: CTOYHblE BOAbI, BKIKOYa-
owme B cebs B TOM YncCrie X03aNCTBEHHO-ObITOBbLIE CTOYHbIE BOAbI, MPUHUMAEMbIE B LiEH-
Tpanu3oBaHHble ObiToBbIE, ObLLecnnaBHble 1 KOMBUHUPOBaAHHbLIE CUCTEMbI BO4OOTBEE-
HUA (Qanee — cMeLlaHHble (ropoAckme) cTouHble Boabl, [CB), n noBEpXHOCTHLIE CTOYHbIE
BOAbI, MPUHUMAaEMbIE B LIEHTpaniM3oBaHHbIE NIMBHEBbIE CUCTEMBbI BOOOOTBEAEHUNSA (fanee
— MOBEPXHOCTHbIE CTOYHbIE BOAbI, [TCB).

OpHako fgaxe npw NOMHbIX pa3fenbHbIX CUCTeMax BOAOOTBEAEHWS TOMNBKO B TEOpUn
NOBEPXHOCTHbIE CTOYHblE BOAbl HE NPUHUMAKOTCS B CUCTEMY FOPOACKOM KaHanu3auuu.
Ha npaktuke cpegHerogoBon HeOpraHM3oBaHHbIA SOMOMHUTENbHBLIN NPUTOK NOBEPXHOCT-
HOro CTOKa B CUCTEMY rOPOACKOW KaHanusauum coctaBnsieT 4—7 % obuwero nocTynneHus
CTOMYHbIX BOA B cucTeMy BogooTBeadeHus. OgHako B Nepuoabl NPOAOIKUTESNbHBIX UHTEH-
CVBHbIX A0XOEWN U NPU CHEroTastHUN HEOPraHN30BaHHbIN CPEAHECYTOYHbIN MPUTOK MOXET
Bo3pacTtaTtb 4o 25-40 % [22].

MoTepsaBLUME repMETUYHOCTb M YaCTUYHO pa3pyLUeHHble TpybonpoBoabl MOryT Ann-
TenbHOEe BpeMsi 4O pa3MblBa rpyHTa 1 aBapum paboTaTb Kak ApeHaxHble. [1pn 3TOM OHu
cobnpaloT He TOMbKO YTEYKM M3 PacnosIOKEHHOMO Bbllle BOOONPOBOAA, HO U FPYHTOBbIE
BOObl. Ha npakTuke Takke BCTpe4valTCss W 3dfneMeHTbl nonypasgenibHOM CUCTEMBbI,
T. €. BPE3KM A0XOAEBOM CUCTEMbI B FOPOLCKYH KaHanmsaumio (Kak No NpoekTy, Tak u 6es
Hero), uernb KOTOPbIX — He AOMNYCTUTb 3aTONMEeHUs OTAENbHbIX TEPPUTOPUN. YacTbl crny-
Yan OTKPbITUA NIOKOB rOPOACKON KaHanNn3auumn B CUSbHbIE NIMBHM.

lMocTynneHne HeopraHM30BaHHONO NPUTOKA B CUCTEMY FOPOACKOW KaHanusauuu
CUNbHO 3aBUCUT OT BPEMEHU rofa U UHTEHCUBHOCTW BbiNaBLUMX OCAAKOB. [JHM Makcumanb-
HOro NPUTOKa B rOPOACKYK KaHanusauuio — 3T0 Bcerga AHW 3aTsSHKHbIX JOXOEN Ui UH-

TEHCMBHOIO CHErotTadaHuA.
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Mpn cpeoHeroqoBoW BerIMMMHE HEOPraHM30BaHHOMO AOMOMHUTENBHOIO NPUTOKA,
coctaBnstowen o6b4HO 40 10 % oT obLiero NoCTynneHnst CTOYHbIX BOA B CUCTEMY ropoa-
CKOW KaHanmsauuu, ero gonsd B nepuoabl NPOA0SDKUTENbHBIX UHTEHCUBHBLIX JOXAEN BO3-
pacTtaet oo 25-40 % [22]. Yem Huxe yaenbHoe BogonoTpebneHne, TeM Bbille CTAHOBUTCS
A0NSA HEOPraHN30BaHHOIO MPUTOKA B AHN MakKCMMarnbHOro NPUTOKA: YYTEHHbIN NPUTOK CHU-
XaeTcs, a HeopraHM3oBaHHbIA OCTAeTCs HEU3MEHHbIM, TaK Kak 3aBUCUT OT MPOTAXKEHHO-
CTW, COCTOSAHNA CETU, IKCNIyaTaLuMOHHbIX MPUEMOB, HO He OT YY4TEHHOro pacxoaa.

CTOu4Hble BOAbI, OTBOAMMbIE CUCTEMOWN FOPOACKOM KaHanu3auuu, BKNo4YaT B cebs:

- CTOYHbIE BOAbI, NPUHUMaeMble OT aBOHEHTOB, 3a COPOC KOTOPbIX B3MaEeTCs
nnara;

- AOMNOSTHUTENbHBIA NPUTOK OT 0OBLEKTOB CUCTEMbI BOOONPOBOLHO-KaHanM3a-
LMOHHOro xo3ancTBa (Moryt copacbiBaTbcs 6€3 B3MMaHus nnathl);

- HeopraHM3oBaHHbLIN NPUTOK, nonagawwmn B8 LICB B BMAE NOBEPXHOCTHOrO
CTOKa M rPYHTOBbIX BOA, a Takke cOpoc Hey4YTeHHOW (HeonnavyeHHoW) BoAbl, NoTpebneHx-
HOW Yepe3 He3aKOHHble Bpe3ku, 6e3 cyeTumKoB, NMMBO NoNy4YeHHOM He U3 LieHTpanmM3oBaH-
HbIX MICTOYHMKOB BOAOCHABXeHUS, He y4UTbiBaeMbIX B onnaTe 3a BOAOOTBeAeHMe.

B LeHTpan1M3oBaHHy0 NMMBHEBYIO CUCTEMY BOAOOTBEAEHMWS MOCTYNAOT NOBEPXHOCT-
Hble BOAbl KaK C CcenUTEBHbIX TePPUTOPUIA, TaK U MMOLWAA0K NPOMbILISIEHHbIX Npeanpus-
TUW, VHBIX NPEaNPUATUA U OpraHn3aumin, KoTopble SBRSTCA aboHEeHTaMn opraHu3aumm,
OCYLLIECTBNSAOLLMX BOAOOTBEAEHME.

paHb Mexay NOBEPXHOCTHbIM CTOKOM C TEPPUTOPUN, KOTOpble SABNAOTCA ecTe-
CTBEHHbIM UCTOYMHUKOM MUTaHUS rmaporpaduyeckon cetm nocerieHuin, U CTOYHbIMU BO-
AamMun, KOTopble AO0SKHbl OTBOAUTBCA U OYMLLIATBCHA, OYeHb YCroBHA. [MOBEPXHOCTHLIMMA
CTOYHBbIMW BOAAMU SIBNSAETCA 3arpsi3HEHHbIN MOBEPXHOCTHbLIN CTOK C FOPOACKUX TEPPUTO-
pUK, OTNNYAKOLWNXCA 3HAYUTESTbHBIM COoAepXaHNeM 3arpA3HALLNX BELLEeCTB, T.e. OT Mpo-
MbILUSTEHHbIX 30H, PANOHOB MHOMO3TaXXHOW >KUMOW 3aCTPOMKM C MUHTEHCUBHBLIM OBUXKEHUEM
aBTOTpaHCNopTa M MNewwexonoB, KPYMNHbIX TPAHCMOPTHbLIX Maructpanen, TOproBblX LEH-
TPOB, a Takke C TEPPUTOPUN NMPOMbILLIIEHHBIX U CENbCKOXO3ANCTBEHHbLIX NPeanpUAaTUN.
B TO )Xe Bpems NOBEpPXHOCTHLIN CTOK TEPPUTOPUINA HACeneHHbIX NYHKTOB, He NoaBeprato-

LLIXCS aHTPONOreHHOMY BO3ENCTBUIO, 3arpsi3HEH CyLLIECTBEHHO MEHbLLE.
1.1.2 MHoroneTHAas AMHaMUKa BogooOTBeAeHUs

B HaceneHHbIX NyHKTax, kKak NpaBusio, OCHOBHAsi YaCTb pacxoda CTOYHbIX BOA 06-
pasyeTcs OT X03AMCTBEHHO-ObITOBON AEATENbHOCTM HAaceneHnsa (kak B JoMax, Tak n Ha

paboymnx mectax). ObLLENPUHATO OLLEHNBATL €ro BEMNYMHOWN YAENBHOMO BOOOOTBEAEHUS,
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nuTpos/denoBeka B CyTku. [ockonbKy yyeTy noasepraetcs notpebnaemas sBogonposoa-
Hasa BoAa, TO Yalle OUeHMBAOT yaernbHoe BogonoTpebneHne (XoTa Mexay 3TMMU NOHATK-
SIMW CYLLIECTBYET BblLLEONUCAHHAA pasHuLa).

YpaenbHoe BogonoTpebneHne 3aBUCUT OT pasfinyHbiX dpakTopoB. K dakTtopam, Bnu-
ALWNUM Ha yBernumyeHne BogonotTpebneHnsi, OTHOCATCS: BbICOKas HapyXHas Temneparypa
BO3[yxa, pa3Mep NoceneHusi, BbICOKUA YPOBEHb XWU3HWU, OCHALLEHHOCTb ropsyMM BOAO-
cHabXxeHneMm, pasBuTue NPOMBbILLIIEHHOCTU, AaBreHne B CeTn, yTeykn ns cetu. K cgakro-
paMm, BNUSAIOLWLMM Ha YMeHbLUeHWe BogonoTpebneHnsa, oTHoCATCS: Aeduunt Boabl, BbICO-
Kas OCHaLLleHHOCTb BOJOCYETYMKaMu, perynmpoBaHne OaBreHns B CeTU, BbICOKas CToU-
MOCTb BOAbI.

NnHamnka BogonoTpebrneHns 3a asa 30-neTHMX oTpe3ka BpeMeHW 3a nocrnegHue
60 neT xapaktepusyeTca nNpssMo NPOTUBOMONOXHO. B coBeTckui nepunog Bogonotpebne-
HWe HaceneHHbIX MYHKTOB HEYKNOHHO HapacTano. MNpuymHamn aTtoro ObinmM ux ctpemm-
TenbHbIA POCT, a TakKe yBennyeHne OoNn KaHann3oBaHHbIX TEPPUTOPUIN, pa3BuUTHE Npo-
MbILUITEHHOCTH, yBENMYeHue pakTuyeckoro BogonoTpebneHns B yCroBUsiX OTCYTCTBUSA
yyeTa BOAbl, @ TakKe NoYTU NMOBCEMECTHbIE YTeukun B BbITy Yepe3 HencnpasHble BOOOpa3-
6opHble npunbopbl. B Hayane 1990-x rogoB, HEHAJOMIO yAepXKaBLUMCb HA LOCTUTHYTOM
YpOBHe, obuiee BogonoTpebrneHne B HaceneHHbIX NyHKTax CTano CTpeMuTesibHo (Ha 4—
5 % B rog) cokpawiatbcs. NpuiunHamm SBUNUCH Kak pe3koe nageHne nNpoMbILLSIEHHOMO Npo-
N3BOACTBA, TaK CHUXeHWE yaenbHOro Bogonotpebnerms B bbITy.

K HacTosdLwemy BpemeHn hakTop CHUXEHUSA NPON3BOACTBA Y)XXe B OCHOBHOM UCHep-
nan cesoe BnusaHne. Ho cHmxeHne BogonoTpebneHus npumepHo Ha 2,5-3,5 % B rog npo-
aormkaeTcs. Tenepb yxe ero NpUYMHON SBASIETCA UMEHHO U3MEHEHWE yaenbHOro BOAOMNO-
TpebneHus, npoucxoasdilee BCneacTeue:

- OCO3HAHHOW 9KOHOMWW BOAbI HacerneHnem Tam, rge yCTaHOBIEeHbl KBapTUp-
Hble BOOOCYETYMKN (B COBOKYMNHOCTU C PE3KUM POCTOM CTOMMOCTU BOAbI);

- 3aMeHbl CTaporo, npoTekarLwero caHTexobopygoBaHUS Ha HOBOE, HadeX-
Hoe;

- perynMpoBaHuUs HanopoB B CETU, OCyLLiecTBNAemMoro opraHmsauusammn BKX.

CHwxeHne BogonoTpebrieHnst HanpsiMyro oTpaxaeTcst Ha BogooTeeaeHun. Mo gaH-
HbIM PoccTata B uenom no Poccuinckon ®egepaumm cpegHuin pacxon CTouHbix Boa B LICB
cHuauncs ¢ 1995 r. no 2013 r. ¢ 42,3 go 28 mrnH M%/cyT, T. e. 6onee Yem Ha 1/3. B KpynHbIx
ropoaax CHmkeHue 6b1r1o 6onee BbipakeHHbIM U gocturano 50 %. [laHHble 3a 6onee no3a-

HWUI Nepuog OTCYTCTBYIOT, HO TEHAEHUMS B LLENTOM COXPaHsieTCs.
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[MOCKOMNbKY YUCIIEHHOCTb XUTENen CyLIeCTBEHHO HE MEeHSieTCs, TO B pesynbTraTte
CHUXXEHWS1 BOAONOOTBEAEHUA BCe Bonee 4YeTKO NPOCnexmnBaeTca TeHAEHUMSA 3HauYnTENb-
HOrO YyBENUYEHUS] 3arpsi3HEHHOCTU CTOYHbIX BOA. TakMm o6pas3oM, MexXaHUCTUYECKOoe
npeacrtasnenune, 4to OC, HarpyxeHHble No pacxoay Ha 50 % No cpaBHEHWIO C MPOEKTOM,
MMEIT COOTBECTBYHOLLUI 3anac Npon3BOAUTENBHOCTU, ABNAETCA He 06OCHOBAHHbIM.

BopooTtBeaeHve no LeHTpannm3oBaHHOW JfMBHEBOW CUCTEME BOOOOTBEAEHNS OMNpe-
Aenserca crneaylowmmmn daktopamm:

- OXBaTOM FOPOACKUX TEPPUTOPUI KOSNEKTOPHOW CETbIO AAaHHOW CUCTEMDBI;

- XapakTepuctukamm TeppuTopuin (4oNs BOLOHENPOHULUAEMbIX MNOKPbITUHN,
rPYHTOBbIX MOBEPXHOCTEWN, Fa30HOB U T. N.);

- Aonen NoBepXHOCTHOIO CTOKa, NPUHUMaeMOoro (MOCTynaroLLero) B LeHTpanu-
30BaHHYI CUCTEMY rOpPOACKON KaHanusauum;

- KNMMaTU4eCcKMMmn paktopamu.

Kak no ycrnosusm obpasoBaHus, Tak U No CTENEHU 3arpsa3HEHHOCTN B COCTaBe KOM-
NMOHEHTOB NOBEPXHOCTHbBIX CTOYHbIX BOA pasnuyatoT:

- JOXOEBOWN CTOK;

- Tanbl CTOK;

- NOSIMBOMOEYHbIE CTOYHbIE BOAbI,

- APEHaXHbIE N MHPUIbTPALMOHHbBIE CTOYHbIE BOAbI.

B psige cnyyaeB B LEHTpanNn3oBaHHYKO NIMBHEBYID CUCTEMY BOOOOTBEOEHUS OCy-
LLIeCTBMNSETCH NPUEM YCIOBHO-YUCTbIX NPOU3BOACTBEHHbBIX CTOYHbIX BOL, COOTBETCTBYHO-

LLine o CBOEMY COCTaBYy YCITOBUSAM MpuemMa B JaHHYK CUCTEMY.
1.1.3 3arpsisHeHUs1 CTOYHbIX BOA NocesieHnn
1.1.3.1 3arpsi3HeHUs1 FOPOACKUX CTOUYHbIX BOA

CTo4Hble BOOblI MOCENEHWUN 3arpsi3HEHbl, MNPEeXQae BCEro, B pesynbTaTe Xo3sau-
CTBEHHO-ObITOBOWN AeAaTenbHOCTUN HaceneHus. Takke npndonunantensHo 20—40 % CTOYHbIX
BOA NocTynaeT OoT abOHEHTOB, HE OTHOCSLLMXCS K XKUIOMY (hoHAY.

OcHOBHYHO Maccy BeLlecTB, MPUCYTCTBYIOLMNX B CTOYHbIX BOAAX, COCTaBMAT opra-
HUYecKkne coeanHeHus. B cTouHom Boae NpUCYTCTBYHOT COTHM OTAENbHbIX BELLECTB, 6onb-
LLIasi YacTb KOTOPbIX MOEHTUMUNPYETCA Kak Benkun, Xnpbl 1 yrneesoabl. [IpUMEHNTENBHO K
3aJa4aM O4YUCTKM CTOUHbIX BOA coaepKaHne opraHM4YeCcKnX 3arpsisHeHNN U3MEPSIKOT KOnn-
4eCTBOM KMCIlIOpOoa, pacxoQyemMoro Ha X OKUCNEeHUE B XO4e NPOBefeHUs aHanutuye-

CKOro onpeaeneHus:

10



UTC 10-2019

- B Buoxummyeckom npouecce — enuunHon BIK. McnonesyoT nokasatenu
BIMK5 n BI1KnonH, onpeaensiemble nocrne 5un 20 cyTok MHKyGaumm COOTBETCTBEHHO.
Ha npaktuke ncnonb3yloT, Kak npasusio, nokasartene bI1KS, ogHako HopMmupoBaHue npo-
n3soauTca B BenudnHax blrKnonH;

- B XMMmM4yeckoM npouecce — senuyuHom XK.

CoenvHeHna aszota u pocdopa onpenensoT, Kak B popMax MUHEparibHbIX coeau-
HeHWn, Tak n B hopmax obuiero asorta n obwiero docdopa (B OTEHECTBEHHOW MpaKTUKE
OYeHb penkKo).

CT1ou4Hble Boabl noceneHunn (kak NCB, Tak 1 NCB) 3HaunTenbHO 3arpsi3HeHbl bakTe-
puaMKn, BUpycamu, NpoCcTeNUNMU OpraHn3mMamMu, cpeau KOTopbIX MOryT NpUCYTCTBOBaTb
BO3byanTenu onacHbix 3aboneBaHunin.

"opofckne CToYHbIEe BOAbI COAepKaT COTHN COeANHEHUN, U3 KOTOPbIX C TEXHOMOMN-
YEeCKOW N SKONOrMYeckon ToYeEK 3peHus], C y4eToM pa3baBreHunsi, 3Ha4eHne nmeroT He 6o-
nee 30 (0606LLEeHHbIN NepeyYeHb KOHTPONMPYEMBbIX Ha MPaKTUKe 3arpa3HEHUI CTOYHbIX BOA
npusegeH B Tabnuue 3.3 pasgena 3). Pesynbtatbl aHanusa akTM4yecknx AaHHbIX Mo 3a-
rPAA3HEHHOCTM CTOYHbIX BOA NpuBeaeHbl B pasgerne 1.3.8.

Mpwn, kazanock 6bl, 6GNN3KMX YCNOBUSX NPOUCXOXAEHUS HE CyLLeCcTBYyeT ABYX NOTO-
koB 'CB ogunHakoBoro coctaBa. Pasnuyuns Bbi3BaHblI:

- npuemom (MNU OTCYTCTBMEM NpUemMa) NOBEPXHOCTHbIX CTOYHbIX BOA B CU-
CcTeMy KaHanusauuu;

- ypOBHeM BnaroyCTponcTBa Xusnoro oHaa noceneHun;

- BESIMYNHOWN yaerbHOro BogonoTpebreHus;

- COCTaBOM MPOU3BOLCTBEHHbIX CTOYHbIX BOA;

— WHTEHCUBHOCTLIO MHPUNBbTPaLUuK B Tpybonposoabl (NMMbo akcchunbTpauum ns
TpybonpoBoaoB);

- A0ren KOHUEHTPMPOBaHHbIX NOTOKOB (3aB03 M3 BbIrpeboB aBTOTPAHCMOPTOM,
BO3BpaTHble NOTOKM OT 06paboTkm ocagka).

BaxkHasa pacyeTHas BennumMHa — yaernbHOEe KONMMYEeCTBO 3arpsA3HSOLNX BELLECTB,
nocTynawmLwmx oT ogHoro xmtenda (Tabnuua 1.3) [23]. STOT NokasaTenb UCMNONb3YHOT, B
4YaCTHOCTU, Npu pacyeTax (Koraa AOCTOBEpPHbIE (haKTUYeCKNEe AaHHbIE O CTOYHOW BOAE OT-

CYTCTBYHOT U N3BECTHA TOJIbKO YNCITEHHOCTb Hace]'leHI/IFI).
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Tabnuua 1.3 — 3arpsa3HeHHOCTb CTOYHbIX BOZA M3 pacyeTa Mo yaernbHOMY KOnnM4ecTBy

3arpsI3HSOLLMX BELLECTB, NOCTYNakLMX OT OAHOMO XUTEns

Konm4ecTBo arpsianstoLInx KoHueHTpauusa 3arpsisHeHun B
MokasaTens BELLIeCTB Ha OOHOrO XUTEns, CTouHON BOAE, M/
r/’cyt*

B3BelleHHbIE BellecTBa 65 217
BINKs HeocBeTNEHHOW XMAKOCTH 60 200
A30T 0bLwmnn 13 43
A30T aMMOHUNHBIX CONnewn 10,5 35
doccop obwmmn 25 8
doccop dhocdatos P-PO4 15 5

* [Mpu obecneveHHocTH 85 %.

** [Tpn Hopme BogooTBeaeHus 300 n/4yen B CyTKu.

Mpon3BoOAMTENBHOCTL OYMCTHBLIX COOPY>KEHUI NO NOCTYNAaKLWMM OpraHN4ecKknm 3a-
rPA3HEHUAM MNPUHATO OLIEHMBATb BESIMMMHOW 3KBMBANEHTHOro 4ucrna xutenen (O4X).
3a QYX npuHumaeTca macca opraHmnyeckoro 3arpsasHeHna no bIKs, pasHasa 60 r O (cop-
Myna pacyeta cM.: pagen 1.5). B EC aTy xapakTepucT1Ky UCNOMb3YOT Ans uenen Hopmu-
pOBaHWs.

C noHatnem 34X cBsaizaHa BaxHad 3aKOHOMEPHOCTb (DOPMUPOBAHUS HArpy3ku Ha
OC I'CB: cHmxXeHue pacxoga CTOYHbIX BOA, BbI3BaHHOE TONbKO 9KOHOMUEN BOAbI, HE Npu-
BOAWUT K YMEHbLUEHUIO HArpy3ku no 3arpsasHaowmm sewectsam Ha OC, a nuwb K yBenu-
YEHUIO KOHLEHTpauumn 3Tux 3arpasHeHnn. 3a 20—-25 net cHmxkeHus nputoka Ha OC 'CB
peanbHOE CHWXEHWEe Harpyskum rno 3arpsa3HeHUsIM NPOoU3OoLLSIO TOSbKO 3a CYET 3aKpbITUS
NPOMbILLIEHHbBIX NPEeANPUATUIA B HACeNEeHHbIX MyHKTaXx.

Hapsagy ¢ namepsieMbiMy BENMYNMHAMU 3arpsi3HEHHOCTU CTOYHbIX BO, OHU XapakTe-
pU3YTCA Hannumem rpyboamcnepcHbIX MEXaHNYEeCKMX npumecen: oTbpocoB 1 necka. Mx
KOSNIMYECTBO B CTOYHbIX BOAAX HE U3MepsieTCsl BBUOY NPaKTUYEeCKON HEBO3MOXXHOCTU afek-
BaTHOro npob6ooTbopa. KonnyecTso aTUX 3arpsai3HEHUI BbIHY>XAEHHO OnpeaensieTca nytem
N3MepPEeHUs X PakTUYeCKn yrioBfieHHbIX OO bEMOB, YTO He BKItOYaeT B cebs YacTb 3arpss-
HEeHWW, He 3aJepXXaHHbIX Ha CTaann NPoLEXnBaHNA N OTAEeNeHNsa necka.

3arpasHsaoLme BelecTBa X039MCTBEHHO-ObITOBOro NPONCXOXAEHNS, OTHOCUMbIE K
TEXHOSIorMyeckn HopmmpyembiM Belectsam (THB), o6pa3sytoTcs He TOMbKO B XXWUIOM CeK-
TOpe, a Apyruve 3arpsasHsolwme Bewectsa (YCrNOBHO Ha3biBaeMble B HACTOSLEM CMpaBoY-
HUKE TEXHOTEeHHbIMU 3arpA3HEHNSIMN) — He TOSbKO Ha MPON3BOACTBEHHbIX NPEanpUSaTUSIX.

[laHHble aHanu3a CTOYHbIX BOA OT XWUIIOro cekTopa [24] nokasbiBalOT, YTO B UX cOCTaBe
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onpegensioT BeCbMa CyLLeCTBEHHbIE KOHLEHTpaLumm HedpTenpoayKkTos (Macna KocMeTuye-
ckux cpeacts), CINAB, deHonoB (B TOM 4ncCrie U eCTECTBEHHOIO NPOUCXOXAEHWS).

VIcToOYHMKaMM MNOCTYNMNEHU TSXKENbIX MeTarnsioB (MUKPO3NEMEHTOB — Meau U
LUUHKa) B ObITOBbIE CTOYHbIE BOAbLI ABNAETCA UX NoTpebneHune ¢ nuen, a Takke B cOcTaBe
BUTaMUHOB. Kpome Toro, UMHK, Meflb, a Takke XpOM KOHTaKTUPYOT C BOAONPOBOAHOM BO-
AOW Kak maTepuanbl BHYTPEHHUX NOKPbITUI TPYO (UMHK), COCTaBHblE YacTu NaTtyHn (Megb
N UMHK), N3 KOTOPOM U3rOTOBMIEHbI CMECUTENU U pasfnuyHble Apyrne yCTpOMCTBa Ha BHYT-
PEHHNX ceTAX BOAOCHaBXeHUs, a Takke BHELLUHME MOKPbITUA BO4OPAa3bOpPHbLIX YCTPONCTB
N OPYrnX 35IEMEHTOB (XPOM).

Takke Tskenble MmeTansbl MOryT B CyLLeCTBEHHbIX, OTHOCUTENBHO MOKpu6xos KONK-
YyecTBax, HaXoaUTCH B BOAOMNPOBOAHOM BOAE, YTO HE NPOTUBOPEYNT CaHUTapHbIM HOpMaM,
KOTOpble Ha HeECKONbKO nopsigkoB (no meam — B 1000 pa3) Bbiwe gaHHblx NOK. Ha npak-
TMKE NOBbILLEHHbIE KOHLEHTPaLMM TakMx BELLECTB B NUTbeBOW Boge 0BycroBrieHbl 60nb-
LIEeN YacCTbl UX €CTECTBEHHbIM NPUPOLHBLIM COAEPXKaHUEM.

C npupogHon BOAOW B 3HAYUTENbHBIX KONIMYECTBAxX MOryT NocTynatb Takue BeLlle-
CTBa, Kak Medb, UMHK, MapraHey, antoMUHUIA, Xeneso. Tskenble MeTannbl MOryT nocTy-
naTb B NOBEPXHOCTHbIE UCTOYHUKN C HApYLUEHHbIX 1 NPUPOAHbIX NaHawadToB, ocOb6eHHO
NPUYPOYEHHbIX K BIIM3KOMY 3aneraHunio KOpeHHbIX nopog unuv xun. CogepxaHue xenesa B
NoA3eMHbIX BOAAX B 3HAYUTESbHbIX KONTMYECTBAX XapakTepHo Ansi O0NbLUOW YacTu Teppu-
Topumn Poccuickon degepauymn.

Takke CyLleCTBEHHbIE KONMYECTBA BbILLEONUCAHHbIX 3arpA3HSAIOLNX BELLECTB Mo-
nagatoT B CTOYHbIE BOAblI HA MUKPOMNPEeaNpUATUAX, 3aHUMatoLLMXCS ObITOBLIM 06CnyXMBa-
HMWEeM HacesnieHusi, B TOM Yucre B aBTOPEMOHTHbBIX MAaCTEPCKUX, NpavYeyHblX, XUMUYNCTKaX,
MEANLMHCKNX M y4eBHbIX YYpexaeHUsax, Ha KOTopbIX He MOryT ObiTb NPUMEHEHbI METOAbI
NOKanbHOW OYNCTKM.

M HanpoTuB, CTOYHbIE BOAbI O4EHb MHOTMX aBOHEHTOB, HE OTHOCSALLMXCSA K XKUIOMY
doHAY, B 3HaAYUTENbHOW CTENeHn (OopMUPYOTCS B OCHOBHOM B peaynbTaTe XOo3§in-
CTBEHHO-ObITOBOW AEATENBHOCTU, aHANOrMYHON XUITOMY hoHAY .

[nsa cTouHbIX Bo4 obLiecnnaBHbIX U IMBHEBLIX CUCTEM BOOOOTBEAEHUS (@ NPU Bbl-
pPaXXeHHOWN NHPUbTPaLMM — 1 A5 ObITOBLIX CUCTEM BOLOOTBEAEHNS) pa3nNUYHbIA BKNag
TEXHOMEHHbIX 3arpsA3HeHnin obycnaBnmnBaeTCcsl Takke NPUEMOM MOBEPXHOCTHbLIX CTOYHbIX
BOJ, KOTOpble He TOSIbKO coAep’KaT Takue XapakTepHble Ari1s MOBEPXHOCTHOro CToka 3a-
rPA3HEHUS, KaK B3BELUEHHble BellecTBa U HeddTEeNPOAYKTbl, HO U MOTYT cogepxaTtb psag
MeTannoB, 06yCNOBNEHHbIN UX NOBLILWEHHbLIM COAepXXaHNeM (reoXMMmn4eckni ooH) B noa-

3eMHon (rpyHTOBOM M Bonee rnybokMx NoA3EMHbIX FOPM3OHTOB) BOAE.
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1.1.3.2 3arpsAA3HeHns NOBEPXHOCTHbIX CTOYHbIX BOA,

OCHOBHbIMM 3arpA3HAIOLWMMN KOMNOHEHTAMN MOBEPXHOCTHOIO CTOKa, (hopMupyto-
LLlerocsl Ha cenuTeBHbIX TEPPUTOPUAX NOCENEHUIN, ABASIOTCSA NPOAYKTbl 3p0O3MK MOYBbI,
CMbIBaeMble C ra30HOB N OTKPbITbIX MPYHTOBbLIX MOBEPXHOCTEN, MNblfb, 6bITOBON MYyCOp, Bbl-
MblBaeMble KOMMOHEHTbl JOPOXHbIX MOKPbITUMA U CTPOUTENbHbLIX MaTepuanoB, XpaHa-
LLIMXCH Ha OTKPbITbIX CKNaACKUX nriowagkax, a Takke HedTenpoayKTbl, nonagatwume Ha
NoBepPXHOCTb Bogocbopa OT aBTOTpaHCNopTa 1 Apyron TexHukn. Cneundmyeckue 3arpas-
HAKOLLME KOMMOHEHTbI BbIHOCATCHA MOBEPXHOCTHBIM CTOKOM, Kak NpaBumno, C TeppUTOpun
NMPOMBILLMIEHHbIX 30H UK NoNagatoT B HEFO U3 NPU3eMHON aTMocdepbl.

B oTaenbHbIX HaceneHHbIX MyHKTax, B 0CO6EHHOCTU B KYPOPTHbIX ropogax tora Poc-
cun, No NPUYMHE HeOOCTaTOYHOrO PasBUTUS CEeTU FOPOACKOW KaHanusaumm B CUCTEMBbI
AO0XOEeBOW KaHanM3aumm OCyLLeCcTBNAeTCA COPOC X03AMCTBEHHO-ObITOBLIX CTOYHbIX BOA,.

B MNCB moryT nonagatb cneunguyeckne 3arpsa3HeHus, CMbiBAaeMbIE€ C TEPPUTOPUN,
npunerawLwmx K NPOMbILLSIEHHBIM NPeanpuATUAM (HO UM He NpUHagnexawux), a Takke
CTOYHblE BOAbI psifa NPOU3BOACTB, HE paspeLleHHble Be3 OYUCTKN K NpuemMy B A0XOEBYHO
CUCTEMY BOAOOTBEAEHMUS, Takme Kak aBTOXO3SIMCTBa, aBTOMOWMKMW, npeanpuatnsa oblue-
CTBEHHOrO NUTaHusa 1 6bITOBOro obcnyxmBaHua. B psge noceneHvn, Tam, rge 3Tu Hedo-
NyCTUMbIE NPAaKTUKN MOMYyYUnInN pacnpocTpaHeHue, a Takke nNpu HeygoBneTBOPUTESNTIbHOM
CaHUTapHOM COCTOSIHUM BOAOCOOpPHBLIX BaccerHoB ypoBeHb 3arpsisHeHHocTu NCB cneum-
UYECKMMU KOMMOHEHTAMU 1 NO MUKPOBMONOrMYeckuM nokasaTtensam npubnmkaeTcs K no-
KasaTenam 3arpsa3HeHns, xapaktepHoiMm ans [CB.

Bce 3arpsasHatowme BellecTsa, NPUCYTCTBYOLWMNE B NOBEPXHOCTHOM CTOKe nocerne-
HWUI, pa3gensoT Ha:

- MUHeparbHble U OpraHn4yeckne NpUMecu eCTecTBEHHOrO MPOUCXOXOEHWS,
obpasylumeca B pesynbTate abcopbumm rasoB n3 atmocgepbl 1 Npyu 3pO3nnN NOYBLI, B
TOM YuMCe pacTBOPEHHbIE OpraHN4YecKkne n MMHeparsnbHble BELWeCTBa, a Takke rpyboauc-
nepcHble NpMMecK (Y4acTuubl Necka, ruHbl, rymyca);

- BELLLECTBA TEXHOMEHHOrO MPOUCXOXOEHUS B pasnuMyHOM hasoBo-ancnepc-
HOM COCTOSHUWN: HEPTENPOAYKTbI, BbIMbIBAEMbl€ KOMMOHEHTbI AOPOXHbIX MOKPbLITUN, CO-
eauHeHus Tsxkenblx metannos, CMNAB u gpyrme KOMNOHEHTbI, NepeyYeHb KOTOPbIX 3aBUCUT
OT Npodomnga NpeanpuUATUA MECTHOM MPOMBbILLSIEHHOCTN;

- GakTepuanbHble 3arpsA3HeHusi, NMocTynawwme B AO0XKAEBYH KaHanusaumio
npu HeyaoBNEeTBOPUTENBHOM CaHUTAPHO-TEXHUYECKOM COCTOSAHUN TEPPUTOPUM N KaHanNu-

3aLMOHHbIX CeTen.
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YcpenHeHHble AaHHble MO yAenbHOMY BbIHOCY €CTECTBEHHbLIX NpUMecel ¢ Aoxae-
BbIM CTOKOM C TEPPUTOPUN GONbLUMX ropoaoB MpPY MMAOTHOCTU HaceneHus, 6rnmMskonm K
100 yen/ra, a Takke CPeAHUX U MarblX FOPOAOB C COBPEMEHHBLIM YPOBHEM GnaroycTpoi-

CTBa npuBeaeHbl B Tabnuue 1.4 [25].

Tabnuua 1.4 — YaenbHbli BbIHOC 3arpsisHAOLLNX BELLECTB C FOPOACKUX TEPPUTOPUIA

3arpsasHaoLWmne KOMMNOHEHTI YaeneHbI BbIHOC, Kr/(ra-roa)

B3BelleHHbIE BellecTBa 25000

OpraqueCKme BellecTBa Nno nokasartendam:

- XMK 1000
- BIMK20 140
Hedrenpoaykrsl 40
BuoreHHble anemMeHTbI:

- coeMHeHMUs asoTa 6

- coeanHeHunsa gocdopa 15

D Ans manbIx U CpeaHUX ropofoB CO CTapoi MarnoaTaXHON 3aCTPOMKOM U HELOCTATOYHbIM YPOBHEM
OnaroyCcTponcTBa yCpeaHEeHHbIN yYAenbHbIA BbIHOC B3BELLUEHHbIX BeLllecTB Ha 20 % GonbLue.

Mo ocTanbHbIM NoKasaTenaM npu OTNNYMKM cenMTebHON NITOTHOCTU OT BenuuuHbl 100 Yyen/ra ncnonb-
3Yy0T NonpaBoYHbI KoadduumeHT, paHbii /100, roe N — cenntebHas NNOTHOCTL HaceneHMs paccmar-

pnBaemMoro obbekTa.

XapakTepHbIM 1 Hanbonee onacHbIM ANs BOAHbIX 00 HEKTOB ABMNSETCH 3arpsa3HeHne
NOBEPXHOCTHBbIX CTOYHbIX BOA4 HedTenpoaykramu, Kak npasuio, copOvpoBaHHbIMU Ha
B3BELLEHHbIX BeLlecTBax.

Pasbpoc 3HayeHui 3arpsasHeHHocTn [CB ropoackmx noceneHnin no OCHOBHbIM 3a-
rPA3HSAIOLWNM KOMMOHEeHTaMm ropasgo 6onbuwe, yem y CB, n moxeT gocturate AByX Mno-
PSOKOB.

Ha 3arpsasHeHHocTb NCB B CTOPOHY MOHWMXKEHUS BRMSET NPUTOK MHAUAbTPALMOH-
HbIX U APEHaXHbIX BOA (Tak Ha3biBaeMbll COOCTBEHHbIM pacxod Konsnekropa). 3Ty BOAbl,
Kak npaBwuno, cnabo sarpsidHeHbl. 1o nmerowencss nHpopmaumm, NHTEHCUBHOCTb 3TOrO
npuTOKa TakoBa, YTO B NepUoa JOXAeN Manion MHTEHCMBHOCTU OH CMNOCOOEH B HECKOJSTbKO
pa3 pa3baBnaTb 3arpsi3HEHHbIE NOBEPXHOCTHbIE BoAbl [26]. MNMpoucxoxaeHne cobecTBeH-
HOro pacxoga B 3Ha4YUTElIbHOM CTEMNEHN CBA3aHO C APEHUPOBAaHMEM yTeyek U3 CUCTEMDI

BOJOCHaOXeHuS.
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1.1.4 Cneuncpuka ycnoBmMn KOHTPONSA pacxoaa uU 3arpsASHEHHOCTU CTOYHbIX

BOA

'CB xapaktepusyloTc HepaBHOMEPHOCTbLIO pacxoda W HenpenckasyeMoCTbio CO-
CTaBa BO3MOXHbIX 3arpsA3HAOLLMX BewecTB. ITO 3aTpyaHSeT NPOu3BOACTBEHHbLIN KOH-
TPOnb Kak npeanpuatnemM-aboHeHTOM, Tak U opraHm3aumnen BKX.

Mpobnembl YCNOXHATCA AENCTBUEM Crneayowmnx 00 beKTUBHbLIX (DaKTOPOB:

- n3mMepeHne oTHoOCUTENbHO HeBOomMbLINMX PacxogoB CTOYHbIX BOA BeCbMa 3a-
TPYAHUTENBHO. OTO CBA3aHO Kak C 6e3HanopHbIM XapakTepom ABUKEHUSA CTOYHOM BOAbI B
TpybonpoBoax, Tak U C Hann4YMem B CTOYHbIX BOAAX pa3HOro poaa rpyboamncnepcHbix 3a-
rPA3HEHMM U UCTOYHUKOB BUooBpacTaHU, KOTOpble He JAalT BO3MOXHOCTU MPUMEHATb
ANS yyeTa CTOYHbIX Bo4 o6opyaoBaHue, ucnosnb3yemMmoe B BogocHabxeHun. Ha pbiHKe cy-
LLIeCTBYIOT NPUBOPbI, B TOM YMCIE 3NEKTPOHHbIE, CNOCOOHbIE (MO AeKknapauun Npon3Boau-
Tenen) namepaTb HebonblMEe pacxodbl CTOYHbLIX BOA B 6e3HanopHbIX TpybonpoBoaax.
HO CTOMMOCTb X OYEHb BbICOKA, YTO MPU HANN4YMU HECKOJSTbKNX BbIMYCKOB OYEHb 3aTpaTHO
ans aboHeHTa;

- o4eHb BonbLuyto Npobnemy npeacTaBnseT agekBaTHbIN NPo6ooTOOpP Npu He-
OonbLUMX pacxogax CTOYHbLIX BOA, YTO CBA3AHO C TEXHMYECKON HEBO3MOXHOCTbIO (6€e3 nc-
Nnofib30BaHUA aBTOMaTUYECKMX NPO6OOTOOPHMKOB) 0TOGpaThL NPObLI N3 NOTKa KaHanuaa-
LMOHHOrO Kosogua npyv HeA4oCTaTO4HOM Crloe CTOYHbIX Bog. K coxaneHuto, npuMeHeHne
aBTOMaTU4YECKMX NPOBOOTOOPHMNKOB KpamHe peako, B TOM 4YMCre MO MpUYMHE UX 3HA4u-
TErnbHOW CTOMMOCTWU;

- BHYTPUCYTOYHAA ANHAMMUKA pacxoda U KOHLEHTpauun 3arpasHeHnNn.

MpakTnyeckn oTCyTCTBYET BO3MOXHOCTb LiefieHanpaBfeHHOro BO3AENCTBUS Ha CO-
CTaB CTOYHbIX BOA. B coBpemeHHon cutyaumm 75-85 % mnx obpasyeTcs B XXUNOM CEKTope,
Ha KOTOPbI HE pacnpOCTPaHATCA HUKAKUE PerynaTopHble BO3AENCTBUS (3a peakum 1c-
KNOYEHMEM BO3MOXHbIX MEpP CO CTOPOHbI OpraHmn3aunm, SKCnyaTUpyrLen MHOrokap-
TMPHbIA OOM, B CIly4ae 3aCOpOB KaHanM3auMoHHbIX TPybonpoBOAOB NPpU HANU4YMM Aokasa-
TEeNbCTB BUHbI XuibLa). CoBpeMEHHbIE ObITOBbIE CTOYHbIE BOAbl XapaKTEPU3YOTCS OLLY-
TUMbIMW KOHLEHTpaumamu Hedptenpoayktos (1-3 mr/n), CIMAB, dheHONoB (kak NpoayKkToB
XN3HEeOEeATeNnbHOCTH), UMHKa, Mean 1 Apyrnx BewecTs. 3a nocnegHee oecsatuneTme B He-
CKONbKO pa3s Bblpocnn KoHueHTpauun CIAB n docdopHbIX coeanHeHunn (doccaTtos) B

pesynbTtate X NcnoJib30BaHNA B Ka4eCTBeE OEeTEepreHToB B 6bITy.
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Cb6pocbl npeanpuaTun-aboHEHTOB pPerynupyoTcs psagoM HOPMAaTMBHLIX aKToOB,
npeanucbiBaowmMmMm M cobnogatb 4ONYCTUMbIE KOHUEHTpaunn. OaHako dhakTnyeckoe Bbl-
NnonHeHne aTmx TpeboBaHUN Ha NpaKTUKe He Bcerga MoXeT ObiTb HAa4EXHO MPOKOHTPONN-
poBaHO. Pag Nnpoun3BOACTB, ABNSAOLWMXCA HEMPEPbIBHBIMWU, MOXET OblTb MPOKOHTPONUPO-
BaH OTHOCUTENbLHO ferko (c yyetom npobnem otbopa npob, onucaHHbIX Bbiwe). MNpouns-
BOACTBA C NPEpPbLIBUCTbIM MPON3BOACTBEHHBIM LIMKITOM, K COXaNeHuto, Yyacto obnagatT u
NONb3YyTCA TEXHNYECKMMN BO3MOXHOCTSIMW MO YMEHbLUEHNIO COPOCOB Npu NpoBeAeHUU
KOHTporbHoro otbopa npob. N3secTHa Takke npobnema HeAOCTAaTOMHON AOCTOBEPHOCTU
OTYETHOCTMW.

M Tem 6onee HEKOHTPONUPYEMbI MOMEHTbI 3aNINOBbIX COPOCOB, B OCOBGEHHOCTH, KO-
roa co CTOYHbIMM Bogamu cOpacbhiBalOTCA XUOKMe 0TXoabl NPON3BOACTBA, OCaAKM NoKasb-
HbIX OYMCTHBIX COOPY>KEHUIN, HEKaYeCTBEHHasA NpoAyKUna Nnbo chipbe.

B KpynHOM HacerneHHOM NyHKTEe Ha npakTuke obHapy>XUTb BUHOBHOrO B 3a5INMOBOM
cbpoce BecbMa 3aTpyaHUTENBHO, a Ha YPOBHE AoKa3aTenbCcTB hakTa cbpoca Ans cyaa —
MHOrOKpaTHO TpyadHee.

CeepxHopmMmaTuBHbIE COPOCHI MOTYT (PMKCUPOBATLCSA NYyTEM NPUMEHEHUS creumans-
HbIX MOCTOB KOHTPOSisi COPOCOB C MCMOMb30BaHMEM aBTOMATUYECKMX NPOB600TOOPHMKOB
n (Mnn) aBTomMaTUYECKMX aHanusaTopoB. OAQHAKO CTOMMOCTb TONbKO 06OpyaAOBaHUA AN
TaKoro nocrta o4eHb BbiCOKa. TexHuyeckasi paboyasa rpynna He pacnonaraeT UHgopma-
umen o Hanndmm B Poccunckon ®enepaunmn Ha Bbinyckax aboOHEHTOB Takux NOCTOB, Npea-
Ha3HaYeHHbIX AN KOHTPOIIsi CO CTOPOHbI OpraHmn3auum, akcnnyatupytowen LICB.

BoamoxxHocTn BNnsaHus Ha coctas [NCB, nocTynatowmx Ha 04nCTKY, BECbMa BbICOKM.
K Takmm BO3MOXHOCTSAM, Hanpumep, OTHOCATCS:

- noggepxxaHue ynuu, ropoga B nopsigke, cBoeBpeMeHHasa ybopka mycopa C
ynuy, HegonyLweHne CTUXUAHBLIX CBanok,;

- OpraHn3aunoHHO-TEXHMYECKME MEPOMNPUATUSA, HaNpaBlieHHbIE Ha COKpaLlle-
HWe BbIHOCa NpMMECeN 3a CHET OpraHmn3aunm perynspHon yoopkmn Tepputopun, nogaepxa-
HWe ropoACKMX MarucTpanen u ynuy B Nopsiaike, CBOEBPEMEHHbIN PEMOHT LOPOXHbLIX MO-
KpbITUI, @ TaKKe orpaxgeHune 30H o3eneHeHns 6opapamm, UCKMYaLWUMM CMbIB FPYHTa
BO BPEMSI MHTEHCMBHbIX NIMBHEBLIX JOXAEN, yOOopKa Mycopa C 4BOPOBbIX TEPPUTOPUNA, He-
AonylieHne CTUXMIHBIX CBaroK, opraHm3aums yoopku 1M BbiBO3a CHera ¢ aBTomMarmcrpa-
nen, CTOSTHOK aBTOMOBUITbHOro TpaHcnopTa U T. A.;

- Hagnexawas BepTuKanbHasa MMNaHUpPoBKa, MPEnATCTBYHOWAA CMbIBAHWUIO
rPyHTa Ha TpOTyapbl U Npoe3dxune YacTn ropoaa;

- HeaonyweHmne pa3nneoB aBTOMOOWUITLHOIO TONMMBA U Macna.
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Ho 9T BO3MOXXHOCTM HaxoaATcs BHE cdhepbl KOMMNETEHLMN OpraHn3aLmmn, aKkcnya-
Tupytowux LICB.

OpHako oHM MoryT BNuATb Ha cbpockl NCB oT TeppnToprii NPOMBILLIIEHHbIX Npea-
NPUATUIA, MYTEM CBOEBPEMEHHOIO KOHTPOSIS CTOYHbLIX BOA, BbISABNEHUA MOAKMIHOYEHUN
cbpoca NPOMBILNEHHBIX U XO3ANCTBEHHO-ObLITOBBIX CTOYHbIX BOA4 B OOXOEBYH CeTb.
Ho 310 oueHb Tpygoemkas pabota, Tpebytowas Hanmuusa cneymanbHoro obopyaoBaHus
ANSA TeENEeNHCNeKuMn ceTen Ans BbISIBIIEHUS HE3AKOHHbIX BPE3OK.

C y4eTOM U3NOXEHHOTO crieyeT KOHCTaTUpoBaTh crefytoLlee:

- BO3MOXHOCTW opraHusaumin, akcnnyatmpytowmx LICB, BnMaTb Ha cocTaB Cbl-
pbs, NOCTynarLero Ha o6paboTKy (T. €. CTOYHbIX BOA), BECbMa U BECbMa OrpaHUYeEHbI;

- COCTaB CTOYHbIX BOA MMEET BEPOSITHOCTHbIN XapakTep, 0COOEHHO MoBepx-
HOCTHbIX CTOYHbIX BOA, KOHLEHTPaLUN OCHOBHbIX 3arpsi3HAIOLLMX KOMMNOHEHTOB B KOTOPbIX
N3MEHSAIOTCA B TEYEHNE OOHOro A0XAS OT MakCUMarbHO BO3MOXHbIX 0 Hyns. Jllobble Be-
MWYUHBI, NPUHUMaeMble ANA PacyeTOB COOPYKEHUW, AOSMKHblI UMETb BEPOSITHOCTHYIO

OLEeHKy (NpoueHT o6ecneyeHHOCTU 4aHHOW BENNYMHDI).
1.1.5 HepaBHOMepHOCTbL obpa3oBaHusa NCB

MoHATne HepaBHOMEpPHOCTN 06pa3oBaHNA OTHOCAT Tonbko K [CB, Tak Kak pacxoa
NMCB onuncbiBaeTCs UHbIMWU, BEPOATHOCTHBIMW, 3aKOHOMEPHOCTSAMMU, CBA3AaHHLIMK C aTMO-
cepHbIMU SABMEHUSIMUA.

[MpUTOK CTOYHbIX BOA B 3HAYUTENbHOW CTEMNEHN HEPABHOMEPEH, YTO OTpaXkaeT Cy-
TOYHbIA N CE30HHbBIV PUTM XMU3HU HaceneHnsa n paboTbl NPOMbILLIIEHHOCTU. HepaBHOMep-
HOCTb BblpaXkaeTcsl Kak YacoBasi (B Te4EHME CYTOK) 1 CyToYHas (B TedeHune roga). Yacosas
HepaBHOMEPHOCTb, Bblpa)kaemas 4acoBbIM KOIPPUUMEHTOM HepaBHOMEPHOCTU (Kuac);
yBENUYMBAETCH NPU CHUXKEHUU YAEMNbHOrO BOAONOTPEONeHNsa B pesynbtaTe Mep 3KOHO-
MUKW BOAbl BOAOKAHANOM 1 HaceneHnemM.

Uem MeHbLUue HaceneHHbIN NyHKT U KopoYe KaHanu3aunoHHas ceTb, TeM bonee Bbl-
pa)keHbl CyTOYHble KonebaHusa nputoka cTodHbIX Bog Ha OC CB (Bblwe Kuac).

OCHOBHbIE NPUYNHBI CYTOYHON HEPABHOMEPHOCTM B TEYEHME roga:

- CE30HHbIE N3MEHEHNSI YNCIIEHHOCTU HAaCeNEHHbIX MYHKTOB (OTTOK HaceneHus
13 ropogoB, NPUTOK B KYPOPTHbIE 30HbI);

- pes3kue yBennyeHns nocTynreHus MBHEBbIX BOA B Nepuoabl CUMbHbIX NUB-

HEen N CHeroTasiHuS.
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[HN ¢ MakcMManbHbIMU NPUTOKaMU CTOYHbLIX BOA B LIEHTPanv3OBaHHYIO CUCTEMY
BogooTeeaeHnda ['CB, kak npaBusio, NPUXoaaTCcs Ha OCEHHUIM CE30H, Korga Ha (ooHe yCTon-
YMBOrO YBENUYEHUS €XXEQHEBHOIO NPUTOKA BbITOBbLIX CTOYHbLIX BO4 HEPEAKM 3aTshKHbIE O0-
Xau, NMbo Ha nepuopg BECEHHEro CHEroTasHus.

MpumeHnTensHo k NCB HepaBHOMEPHOCTb MOCTYNSIEHUSI CTOKOB B CUCTEMY BOAO-
OTBEAEHNSA HACTONbKO BEMWKa, YTO MMeEET onpeaensiolee 3HadeHne, Kak npu pacyerte
CeTV SOXOEBOW KaHanNn3auun, Tak 1 COOpyXeHui o4ncTkn. B GonbluMHCTBE CrnyvyaeB BeCb
06BbeM NOBEPXHOCTHbLIX CTOYHbLIX BOA B MEPUOA BbiNageHUSA NIMBHEBLIX UIW 3aTSXKHbIX Ma-
NOVHTEHCUBHbIX A0XOEN He MOXeT ObITb HarnpaBrieH Ha OYMCTKY MO TEXHUKO-3KOHOMUYe-
CKMM COOBpaKeHUsIM.

CornacHo CI132.13330-2012 [27] Ha O4MCTHbIE COOPYXXEHUSI OOMKHA OTBOANTLCA
Hanbonee 3arpsi3HeHHasa YacTb MOBEPXHOCTHOIO CTOKa, KoTopasi obpasyeTcs B nepuoabl
BblNageHns JOXAEN, TAasgHUS CHera u 0T MOWKM LOPOXHbIX NOKPbITUIA B KONIMYECTBE HE Me-
Hee 70 % rogoBoro obbema CToka Ans cennTebHbIX TeppuTopun 1 NNOLWaAoK Npeanpus-
TUI, GNIN3KNX K HAM NO 3arpsi3HEHHOCTU, 1 BCEro o6bemMa CToka ¢ NoLagok npeanpusaTum,
TEPPUTOPUSA KOTOPbIX MOXET ObITb 3arpA3HeHa cneunduyeckMMmn BeLecTBamMmmn ¢ TOKCHY-
HbIMW CBONCTBaAMM UMK 3HAYUTENBbHbLIM KOSIMYECTBOM OPraHNYeCKMX BeLLecTB.

O6si3aTenbHbIM 3NIEMEHTOM COOpYXeHUn oumcTkn MNCB aBnsaowme akkymynmpyo-
LMe pesepByapbl, BbIMOMHAKOLME (YHKLUMN HE TONBbKO HAKOMEHWst CTOKa, HO U ero ycpea-
HEHWNS U YaCTUYHO — OCBETNEHMS.

[MoBEPXHOCTHbIE CTOYHbIE BOAbI C TEPPUTOPUN NMPOMBILLIIEHHBIX 30H, CTPOUTENBHbIX
NNoLwaaoK, CKNaacknx Xo3siIMCTB, aBTOXO3SMCTB, a Takke 0co000 3arpsi3HEHHbIX Y4aCTKOB,
pPacnosiIOXXEHHbIX Ha CeNUTEOHbLIX TEPPUTOPUSAX NoceneHnn (6eH3o3anpaBoYHble CTaHLUN,
aBTOCTOSIHKM, aBTOOYCHble CTaHUMW, TOProBble U TOProBO-NOrMCTUYECKUE KOMIMMEKCHI
n op.), nepen cbpocom B LeHTpanu3oBaHHble cuctembl BogooTBeaeHus CB mnnu MNCB

OOJIXHbI noAaBepratbCA O4YUCTKE Ha JTOKallbHbIX OHYUCTHBLIX COOPYXEHUAX.
1.2 OuncTtka cTtouHbiXx Boa LICB HaceneHHbIX NYHKTOB

1.2.1 3agaum n metoAbl OMUCTKN CTOUYHBLIX BOA

MogoTpacnb OYUCTKM CTOYHbIX BOA BO3HMKMNA B Poccum B KoHue XIX — Havane
XX BeKa npakTuyeckn 04HOBPEMEHHO C CUCTEMaMM KaHanmsaumu.
lNpencraBneHns 0 TOM, NOYEMY U OO KaKOW CTEMNEHU HAZOo YUCTUTb CTOYHbIE BOAbI

noceneHun, B nocnegHue 120 net HeogHOKpPaATHO n3MeHsNUCcb. Bcerga B ero ocHoBe re-
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Xano npegcraBneHne o HeobXO0ANMOCTM 3aLLNTbl BOOHbIX OOBLEKTOB OT 3arps3HeHus, oa-
HaKO Lenv 1 HanpaereHnsi 3TON 3anTbl NOCNeA0BaTENbHO pacLUMPANNCH No Mepe yriy6-
NeHns 3HaHMI O Npoueccax B BOAHbIX 0ObeKTax M O cocTaBe CTOYHbIX BOA. VI3HayanbHo,
KaK y)xe ckasaHo, npecriejoBanacb B OCHOBHOM Lefb 3alnTbl UICTOYHUKA NMUTLEBOIO BO-
AocHabXeHus, NO3TOMY B Havarne pa3BuTusi OTpacnu, BO BTOpon nonosuHe XIX Beka, noa
3arpsisHeHUsIMU nogpasymeBanu ocegaroLlmne opraHn4eckne BeLecTsa, Ans yaaneHus Ko-
TOpblIX Obinn pa3paboTaHbl OTCTOMHMKU Pa3fIMYHbIX KOHCTPYKUUKW, 3aTeM, C Hadana
XX Beka, — TaKkKe W opraHumyeckue sarpsisHeHusd. [pakTnyeckum cpasy yHuBepcasbHbIM
METOLOM UX yAaneHus ctana buonormyeckas o4MCTKa (Tak HasblBaemasi BTOpU4Has, no-
crne nepBMYHON — B OTCTOMHMKAX), KOTOpasi, Ha4aB pa3BMBaTbCA Kak MeTO €CTECTBEHHOM
O4YUCTKM (Monga unbTpaumm, duonpyasl), ObICTPO TpaHchopMMpoBanacb B UCKYCCTBEH-
HbI npouecc. TEXHOMOMMNU OYMCTKM B adpOTeHKax (C NMOMOLLbI0 aKTUBHOrNO ura — CBO-
004HO NnaBatoHelero coobllecTBa MUKPOOPraHM3mMoB, hopMupytowwero nokynsl) n B
OuocmnbTpax (C NOMOLLBIO NPUKPENeHHON BronneHkn) Obinn paspaboTaHbl NPaKkTUYeCcKu
ogHoBpemeHHo. OgHako BHavane npeumMyuiectseHHoe passutune (ocobeHHo B CCCP) no-
ny4vanu webeHouYHble BUodunbTPLI Kak boree NPOCTbIE COOPYXKEHUS, HE TpebytoLme cne-
unanbHoro obopyaoBaHus (BO3ayxO4yBHbIX arperaTtoB U aspaTopoB). Ha ypoBHe BMMOTb
Ao manbix n Hebonbwmnx OC MBC (B TepmnHonorum tTabnuubl 1.18) aTn coopyxeHus bbinm
NPeNMyLLEeCTBEHHO pacnpocTpaHeHbl BNnoTb Ao 1970-x roqoB U Ha CErogHsAWHUN AeHb
9KCNNyaTUPYKTCH Ha O4EHb MHOTMX OB beKTaXx.

Ha Bcex ob6bekTax oumctkm 'CB, NnoCTpOEHHbIX B TOT NEpmUoa, NCNOSb3YeTCs Krac-
CnYecKnin Habop COOPYKEHUN MEXaHUYECKOM OYUCTKM, BKOYAOLWMA B cebs npouexmBa-
HWe, yaaneHue necka u nepBuUYHoOe oTcTamBaHue.

Cnepylowen 3agadven, kotopas crana pewatbcs (HO He Besge: B EBpone oHa
He cTaBunacb A0 KOHua XX Beka), Obino obeszapaxmBaHMe CTOYHbIX BOA, KOTOPOE Ha
npakTuke 66110 TOXAECTBEHHO UX XIOPUPOBAHMUIO.

Ha BcemM npoTsikeHun aTOro nepuoga passuTus NogoTpacnv oveHb 6onbLoe BO3-
AencTBMe Ha Hee oKasblBana caHUTapHO-TUrmeHn4eckasa Hayka.

Bo BTOpor nonoBmHe XX Beka nogoTpacib Hadana pas3BmBaTbCA U Kak Npupoao-
OXpaHHasd, a He ToNbKo caHuTapHasa. B 1960-1970-e rogbl HAa POHE MacCcoBOro CTpou-
TenbCTBa BOL4OXPaHUNMLLY Bblfia oco3HaHa npobnema HeraTMBHOMO BIIMSIHUS Ha BOAHbIE
06beKTbl a30Ta u pocopa (Tak HasbiBaeMblX OMOreHHbIX 3NeMEHTOB). OTO MPUBENO K
OypHOMY pa3BUTUIO TEXHOSOIMMIN, HANPaBMEHHbIX HA NX yaaneHue, a 3aTeM K NPOMbILLSIEH-

HOMY BHEOPEHUIO 3TUX METOOOB.
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OaHOBpEMEHHO C pa3BUTUEM METOLOB OYUCTKM CTOYHbIX BOA BO3HMKNA 3aga4va 06-
paboTkn ocagka. B nepBble gecatuneTusa passutna NogoTpacnim oHa pellanacb UCnosib-
30BaHMEM WIOBbIX MAOLWAAO0K, 3aTEM, C POCTOM MacluTaboB OYMCTHBIX COOPY>KEHUN, BO3-
HUKNa HeobxoanmMocTb B Bonee BbICTpoM 1 3dhdPEKTMBHOM COKpaLLeHn obbema ocagka,
4YTO MPUBESIO K CO34aHUI0 annapaTtoB MexaHu4yeckoro obes3BoxumBaHus. HectabunbHble
CBOWNCTBA OCafiKa, CKIMMOHHOCTb K 6bICTPOMY 3arHMBaHuo noTpeboBanu pa3BuTUs METOAOB
ctabvnusaummn (obecnedeHnss cTabunbHOCTM OCagka MpU XPaHEHUM U UCMONb30BaHUN).
CTpemMneHune ymeHblWNTb 06BbEMbI yaansieMoro ocagka npuBeno K pasBuTUO TEXHOSOIMMN
Tepmuyeckon o6paboTkm (CyLuka, CxXuraHue v ap.).

3a pybexom B nocriegHue roabl OCHOBHOE HanpasneHue coseplueHcTBoBaHus OC
LICB B HacTosiLee BpeMs HAXOAUTCHA HE B 9KCTEHCMBHOW (MOBbILLIEHNE Ka4yeCTBa OUYNCTKM
N pacluMpeHne NMEPEYHs1 rapaHTUPOBAHHO yaansemMblX 3arpAa3HEHUn), a B UHTEHCUBHOM
NSIOCKOCTU N NPEXAEe BCEro 3ako4yaeTcs BO BHEAPEHUN TEXHONOIMMI, HanpaBrfieHHbIX Ha
3Hepro- n pecypcoadeKkTMBHOCTb. [poncxoant kapanHanbHaa cmeHa napagurmel OC
LICB — c nepexogom OT 3afaun OYUCTKN (YHUUTOXEHUS 3arpsi3HEHUIN) K 3afade pekyne-
paumMm BCEX KOMMOHEHTOB CTOYHbLIX BOA, MPW COXpPaHEHUN 3PPEKTUBHOCTU OUUCTKM.
Mpexnae Bcero, aTOT NOAX04 HanpaBfeH Ha SHEpPreTn4eckyro cepy, Ha ncnonb3oBaHme
BELLECTB, BblAENEHHbIX U3 CTOYHbIX BOA, AN nony4vyeHus aHepruu. Mo psay NnpuyuH, rnas-
Has U3 KOTOPbIX — 06BLEKTUBHOE OTCYyTCTBME B PP CTUMYNoB Ans pa3suTtusa anbTepHaTuB-
HOW SHEPreTuKN, a Takke N3-3a 00U HEPELLEHHbIX 3a4a4y B YaCTU OYMCTKN CTOYHbIX BOA,
AaHHoe HanpaeneHne mogepHmnsaummn OC LICB B Poccum npakTuyeckn He pa3BuBaeTCA.

Taknm o6pa3om, COBpEMEHHAs MHXEHEPHAs! HayKa M NpakTuka pasnuyaroT cnegy-
lowue 3agadn, pelaemMble nogoTpaciibio OYMCTKU FOPOACKMX CTOYHbIX BOA, obecneyer-
Hble cneumanbHO pa3paboTaHHbIMU TEXHOMOMMAMM U METOAAMMN pacyeTa:

- yaaneHune rpyboamcnepcHblx NpuMecen, necka, nnaBaroLmx BELEeCTB;

- yaaneHne opraHu4eckux 3arpasHeHuin (6e3 BblaeneHus MHOMBUAYanbHbIX
BELLECTB);

— yhaneHue coegmHeHun asoTa u poccopa;

- o6e33apakmBaHne OUYULLLEHHbIX BOL;

- o6paboTKka 0CagKoB CTOYHbIX BOA C LiENbto NoNyYyeHns no60YHON NpoayKumnm
(brorasa, opraHu4eckoro yaobpeHus, NOYBOrpyHTa, peKynbTMBaHTa U T. N.) UAWN NpaKTu-
YeCcKkM HeonacHOro MM MaroonacHoro oTxoda, npeAHasHa4YeHHOro Ansi pasMeLLeHns B
OKpyXatoLleun cpee.

HepelweHHOCTb 0gHOM UM HECKONbKMX M3 3TUX 3a4a4 Ha KOHKpeTHbIX OC dopmu-

pyeT sKonormn4dyeckune I'IpO6J'IeMbI, CBSI3aHHbIE C AAaHHbIM OOBEKTOM.
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3akoHOMepPHOCTU cneumnanbHon ounctkm MCB oT TsxkenbIX MeTannos, Apyrux cne-
UMJUYECKMX 3arpAa3HEHUN AeTanbHO He uccregoBanueb, U AaHHaa 3ajada Ha npakTuke
He pellanacs.

HauunHas ¢ 70-x rogoB XX Beka akTMBHO U3dyyaeTca npobnema TshkenbiXx MeTasnmnos,
3aTeM TOKCUYHbIX OpraHMYecKux BeLLecTB, 04HaKo B OCHOBHOM NMPUMEHUTENBHO K 0cakam
CTOYHbIX BOA, rae MOryT HakannvBaTbCs 3TW BeLLeCTBa, BblgensieMble B npouecce
O4YUCTKU. Pe3ynbTaToM 3TUX UCCeaoBaHUN SBUSIUCH Kak TEXHOMOrMYeckue, Tak n agMmu-
HUCTPaTMBHbIE peLLeHns B 3Ton cdepe. NpUMeHUTEeNbHO K CTOYHBbIM BO4aM NOCeneHnin He
ObInn paspaboTaHbl N HE NMPUMEHSIOTCH crneunduyeckne TeXHUYeCcKne peLlleHnsa ans oo-
NOJSTHATENBHOIO CHMXEHNSA KOHUEHTpaLUMn TEXerNblX MeTasnsioB U cneunguyeckmx opraHu-
YecKkux coegmHeHun. 3a pybexxom aTa cuTyaums He paccMaTtpuBaeTcs kak npobnema, Tpe-
OyoLwas peleHns: 3pPeKTUBHOCTb BMONOrMYECKON OYUCTKN NO YAANEHUIO TSXENbIX Me-
TanmnoB, Kak NpaBumo, NpM3HaeTcs 4oCTaToOYHON. B pesynbTaTe cOpoChl OCTAaTOUHbIX KOH-
LeHTpaunn TsKenblX MeTannoB CO CTOYHbIMW BOOAMW MOCENEHUN KOHTPONMPYHTCH, a
Takke BO MHOIMMX CTpaHax nogsiexar onsiate, HO He HOPMUPYHOTCA.

B XXI Beke 60nbLLOE BHAMaHME yaenaeTcs BO3OENCTBUIO TOPMOHanbHbIX U nekap-
CTBEHHbIX NpenapaToB Ha BbiCLUME BOAHbIE OpraHM3Mbl U (Yepe3 nonagaHwe B BoAO3a-
Oopbl) Ha opraHnam venoseka. OgHaKO 3TN UCCeAoBaHNA NoKa YTO He MONYYUIM TEXHO-
NOrMYECKOro passBnTUS NPUMEHNTESNBHO K CTOYHBbIM BOL4aM NOCENEeHUN.

Mpobnema NOBEPXHOCTHLIX CTOYHbLIX BOA B PasHbIX CTpaHax peluanacb no-pas-
Homy. B EBpone uctopudeckn passmBanach obLiecnnaBHas cucteMa Bog0OOTBEAEHMUS CO
cbopom BCexX BUOOB CTOYHbIX BOA B OOHY CUCTEMY. OTO Takke BbIfio CBSA3aHO C TEM, YTO B
XIX Beke B EBpone pelwanacb TONbKO 3ajada OTBeEeHUs CTOYHbIX BOA U3 ropoda v 3a-
LLMTbl MICTOYHMKOB MUTLEBOIrO BOAOCHabXeHus (nyTeM cbpoca CTOYHbIX BOA HUXE MO Te-
YEHUI0).

B Poccun, rae cTponTenbCTBO CUCTEM KaHanuaawmm Hayanochb CyLeCTBEHHO no3a-
Hee, OblNM NPUHATLI BO BHMMaHWe HedocTaTku obuiecnnaBHbIX CUCTEM (CYLLECTBEHHO
fGonblwme guamMeTpbl KONNEKTOPHOW ceTu, ropa3go bonee HepaBHOMEpHas Harpyska Ha
OYUCTHbBIE COOPYXXEHUSA 1 OpP.), U Ppa3BUTME NOLLSIO MO NYTU CO34aHMs pasgeribHbIX U Nony-
pasgenbHbIX CUCTEM BOOOOTBeAeHNS. B nepByto ovepeab co3gaBanncb CUCTEMbI OTBeLE-
HUS TOPOACKNX CTOYHBIX BOA U Cpa3dy — COOPYXKEHUS X OYUCTKN.

Mpobnema o4MCTKM NOBEPXHOCTHLIX CTOYHLIX BOA A0 Havana 1970-x roqoB UrHopwm-
poBanacb. ObLwas TeHgeHUmMsa pasBUTMS BOAOOXPAHHOW AEATENbHOCTM B HaLlen CTpaHe
Oblna HanpaBneHa NPenMyLLLECTBEHHO Ha CoKpalleHne cbpoca 3arpAasHALLMX BELWECTB C

CB, Toraga kak NCB, obpasyoLwimecs Ha TeppUTOPUMN NOCENEHUIN, OTHOCUIN K KaTeropum
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YCITOBHO YUCTbIX, Y UX BAINAHME HA Ka4eCTBO BOAbl BOAHbIX 0OEKTOB NPAKTUYECKN HE Y4u-
TbiBanocb. OCHOBHOW 3aayen cuntanochb Ux oTBeeHne Bo n3bexaHme nogTonsieHns no-
HWXEHHbIX TEPPUTOPUN XKMUIMOW 3aCTPOMKN N npeanpuatnn. CTpouTesnbCTBO LIEHTPanu3o-
BaHHbIX CUCTEM [OXAEBOW (NMBHEBOW) KaHanu3auuu npegycMaTtpuBarnocb npeunmylle-
CTBEHHO B KpYMHbIX 1 cpeaHunx ropogax. Beinyck NCB B BogHble 06bekThl npoBoanncs 6e3
OYUCTKM W 3anpeLlancs Ha yvacTkax BOOOEMOB, crneunanbHO OTBeAeHHbIX ANA OTAblxa
HaceneHus.

lMepBble HOpMaTHBHbLIE TPEBOBaHUSA HA CTPOUTENBCTBO OYUCTHBIX COOPY>KEHUN A5
NOBEPXHOCTHOMO CTOKa Bbinn chopmynmnpoBaHbl ToNbKO B 1975 rogy B Npasunnax oxpaHsbl
NOBEPXHOCTHBLIX BOA OT 3arpAA3HEeHUs CTOYHbIMW BOgaMN (B 3TOW pedakunn He OeNCTBYT
Ha HacToAWMN MOMEHT). C 9TOro MOMEHTa Ha4Yanocb MaccoBoe NPOeKTUpPOBaHUe 1 CTPo-
NTENbCTBO COOPYXEHUN NO OYUCTKE MOBEPXHOCTHbLIX CTOYHbLIX BOA,.

OpHako Ha cerogHsWHWA OeHb Oo4ncTKe noasepraetca He 6onee 10 % rogoBoro
obbema NOBEPXHOCTHOrO CTOKa, OPraHM30BaHHO OTBOAMMOIO C TEPPUTOPUN NOCENEHUN.
Hanbonee passuta cuctema oTBeeHUs U OYUCTKM NOBEPXHOCTHOro CcToka B r. Mockse,
O[HAKO M TaM CYLLECTBYIOLLME OYUCTHbIE COOPYXEHUSA NPUHUMAOT NOBEPXHOCTHbLIN CTOK C
35 % kaHanM3oBaHHOW TeppPUTOPUM ropoaa.

TexHonornyeckn 3agavm O4YUCTKU NOBEPXHOCTHLIX CTOYHbBIX BOA, MNOCeAoBaTeNlbHO
pas3BuBanuCb OT yaaneHus nnaBarLmX BELWECTB K OYUCTKE OT B3BELUEHHbIX N opraHuye-
CKUX 3arpsi3HEHU, npexae Bcero HedTenpoayKToB. YaaneHue docdartoB Tam, rae a7o
aKTyanbHO, NPOU3BOASAT C MOMOLLLIO peareHTOB-KoarynaHToB, KOTOpble TaKkke NHTeHCUn-
UMpYT yaaneHue B3BeLleHHbIX BellecTB. OCBoeHne TexHosormm ¢ buonnaTto no3songaeT
(B Tennbin nepuopn) yoansTb asoT Tam, rae 370 akTyanbHo. C nomowbo Y®-ycTaHOBOK

BO3MOXHO peluaTtb 3agadvy obessapaxunsanus NCB.

1.2.2 Cneumndpmka TepMUHONOrMK NOAOTPACIIN NPUMEHUTENILHO K ONUCaHUIO
HOT

ConocTaBneHune TEePMNUHONOINMN OYUCTKN CTOYHbIX BOA4 N TEPMUHOB OMNMUCaHNA MNpo-

N3BOACTBEHHbIX NPOLECCOB NpmBeaeHo B Tabnuue 1.5.
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Tabnuua 1.5 — MeCTo OCHOBHbIX NpoLEeccoB oTpacnu B TepmuHonorum HOT

OcHoBHble Tep-
MWHbI ONMUCaHUS
NPON3BOACTBEH-

HbIX npoLueccoB

OnpepeneHue (cornacHo
FOCT P 56828.15-2016) [20]

DYHKUNOHANbHbIN aHanor
B OYMCTKE FOPOACKMX

CTO4HbIX BOO

CylecTBeHHble

oTnnyuna

HbI Npouecc

HbIX U B3aMMOAENCTBYIO-
LUMX BMOOB OEATENBHOCTY,
TpaHcdopMupyoLas BXoa-
Hble NOTOKM B BbIXOAHbIE MO-

TOKMN

0OTKM ocafka

Chbipbe Mpeamet Tpyaa, yxe npetep- |locTynatowme ctouHble Bodbl | CTOYHbIE BOAbI HE SiB-
neBLUNIA U3BECTHbIE N3MEHe- nAlTCA NpeaMeToMm
HWA nog Bo3dencTBuem Tpyaa Tpyaa
M noanexalwmn ganbHenwemn
nepepaboTke

MpoussoacTteeH- | COBOKYNHOCTb B3aumocBsa3aH- | OuncTka CTovHbIX Bog 1 obpa- | [pon3BoaCcTBEHHbIN

npoLecc sBnsieTcs
He NPOM3BOACTBOM TO-

Bapa, a ycnyrom

TexHonornye-

CKne npotecchl

Mpouenypbl 406bLIYK ChIpbS,
ero obpaboTku, TpaHCNoOpTH-
poBaHuA, CKnagnposaHua u
XpaHeHnsa npoayKkunn, KoTo-
pble ABMNAIOTCA OCHOBHOW CO-
CTaBHOW YacTbio NPOM3BOA-

CTBEHHOro npouecca

OTaernbHble CTagMmn OCHOB-
HOro npovecca O4YUCTKN CTOY-
HoW Bodbl U 06paboTkm
ocafka v COnyTCTBYHOLLNX

npoueccos

OumncTtka CTOYHbIX

BOJ, — 3TO BblAeneH-
Has B AaHHYI0 cdepy
perynuposaHus
rpynna TexHomnormde-
CKMX npoueccoB 60rb-
LLOro NPON3BOACTBEH-
HOro npovecca Boao-

oTBedeHnA
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OkoH4aHue Tabnuubl 1.5

Mpoaykuwms

[MonesHbIn pe3ynbTaT Npons-
BOACTBEHHOWN AESATENBHOCTH
NPOMBILLIEHHOrO Npeanpwusi-
TWSl, COOTBETCTBYHOLLMI HOP-
MaTUBHbIM AOKYMEHTaMm, Tex-
HUYECKON JOKYMEHTauuu,
npegHasHayYeHHbIN Ansa pea-

nusauum notpedutenam

OuuLleHHble CTOYHbIE BOAbI, a
TaKke TeXHUYecKas Boaa,

BOAa And nonnBa

CoBnapgaerT (AOmMKHO
coBnagaTb) B 4acTu
COOTBETCTBMS HOpMa-
TUBHOW N TEXHUYECKOWN
OOKyMeHTauumm.

He coBnagaet B yacTtu
peanusauunm notpebu-
Tento. NpumeHu-
TenbHo k LICB notpe-
6uTenb onnavvBaeT
yCnyry oTBeeHus un
o4ncTKM BoAbl. [e-
dakTo onnaynBaeTcs
CYyLLECTBYIOLNA YpO-
BEHb O4MCTKU. MoxeT
TaKke onnaymBaTbCs
nepexop Ha bornee
rnyboKyto O4MCTKY (MH-
BECTULMOHHAsi COCTaB-

nawowas Tapuda)

Mo6oyHas npo-

AyKuus

Mpoaykums, nonyyeHHas B pe-
3ynbTaTte yTunmnsauum oTxo-
[10B OCHOBHOIO NPOW3BOACTBA,
nnun noboYHble NPOAYKTLI OC-
HOBHOrMO NPOW3BOACTBEHHOMO

npouecca

Mpogykums n3 ocagka CTou-
HbIX BOJ, UMW Ha ero OCHOBE:
6uoras, meTaH;

yoobpeHus (opraHudeckue,
OpraHo-u3BeCTKOBbIE, OpraHo-
MUHeparnbHbIe, KOMMOCTI,
docopHble);

NMOYBOIPYHTLI, PEKYIbTH-
BaHTbI; 3rleKTpuyeckas u Ten-
rnoBas 3Heprusl, Nofy4YeHHble
13 BELLECTB, TENNOTbI UMW MO-
TeHUMansHON 3HePrnm cTou-

HbIX BO4 U T. 4.

CoBnapaet. bonblue
OCHOBaHWUKN cuynTaTb
3T0 NOBOYHBIMM NPO-

AyKTamu

1.2.3 TexHOnorn4yeckmne u aKOsIOrmM4eckne acneKkTbl pa3BuTuUA noaoTpacsiiu

OUYNCTKU cTOUYHbIX Boa B CCCP u Poccuu

B cepeaunHe 1970-x rogoB nogoTpacib OYUCTKM CTOYHbIX Bog B CCCP, HecMoTps

Ha Ype3Bbl4aliHO HU3KYIO JOCTYMHOCTb CreuuanvanpoBaHHOro o6opyaoBaHus, 3aHumana
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no pesynbTatam cBOen paboTbl O4HO M3 NUOMPYIOLLMX MeCT B Mupe. lNMpakTudeckn Bce
ropoga ObIM OCHALLEHbl COOPYXEHUSIMU BUOoNorM4eckon ovncTkn. PaspaboTku oTede-
CTBEHHbIX CNeunanmcToB NO3BOUAN pelaTtb 3agaqm O4YUCTKU C MUHMMASbHBIM 06 bEMOM
COOPY)XEHUN U KanuTasibHbIX BIIOXXEHUN.

HauuHas c aTtoro nepuoga, passutue nogoTpacnu Ha 3HaunTernbHbIN Nepuog Bpe-
MeHM 6bII0 HanpaBneHo NO NyTN YriyGneHnust OYMCTKM OT B3BELLUEHHbIX BEWECTB. 3Ha4u-
TenbHble CpeaCTBa BKNaablBasIMCb B COOPYXEHUS JOOYMUCTKN CTOYHbIX BOA, CO34aBaBLUN-
ecs Ha 6ase 3epHUCTbIX hunbTpoB. CTaansa 4OOYUCTKM NO3BOSIANA NOBbICUTE APPEeKTUB-
HOCTb OYMUCTKMN CTOYHbIX BOA OT B3BELLIEHHbIX BELECTB U opraHndeckux coegmHeHumn (brK)
BCEro Ha HECKOSbKO NPOLEHTOB NPU CTOMMOCTU COOPYXXEHU N UX 3KCMyaTaunm 4o noso-
BWHbI 3aTpaT Ha OCHOBHOW MPOLECC OYUCTKN. BOMbLIMHCTBO NOCTPOEHHbLIX B TOT NEpPUOA
COOPYXXEHNN AOOYNCTKN B HACToSILLLEE BpeMS HE paboTatoT unm paboTatoT HeahHPEKTUBHO
(cm.: pasgen 3).

Mpn atom o cepeauHbl 1990-x rogoB pelleHne akTyanbHOW 3ajadn yaaneHus
asoTa 1 pocopa npakTU4eCcKn NrHopUpoBanochb (HECMOTPS Ha CePbE3HbIN YPOBEHb MPO-
BeAeHHbIX B 1980-e rogbl uccrnegoBaHuin), Toraa kak 3a pybexxom yxe co BTOPOW Mono-
BUHbI 1970-X roqoB TEXHOSOMMN yaaneHus asota U pocopa akTMBHO NMPUMEHSASTUCHL NP
cosgaHum OC CB. Cnegyet oTMeTUTb, YTO 3aJaya CO34aHUA COOPYXXEHUN O00YUCTKU
CB oT B3BELLEHHbIX BELLECTB U OpraHNYeckux CoeavHEHNn, onpeaensemMblx nokasarte-
newm BITK, He cTonb akTyanbHa AN NpOMbILWIEHHO Pa3BUTbIX 3apybeXHbIX CTpaH 1 Ha ce-
rOOHSALLIHUIA OEHb.

OpHako, noxanyn, BaxxHenwee BfMSHME Ha pa3BuUTME NOZoTpacin okasano dak-
TUYEeCKOe pacnpocTpaHeHne Ha cOpochkl CTOUHbIX Bo4 TpeboBaHuin no cobnoaenuto MNAK
AN BOAHbIX 06BbEKTOB pbl6OX0O3ANCTBEHHOrO Ha3HayYeHns. BaXxHO OTMETUTb, YTO AaHHbIEe
MAK 6binn paspaboTaHbl 4NS OLEHKN COCTOSAHNS BOOHbIX OO BbEKTOB, HO HUKaK He A5is Hop-
MUpoBaHNA cOpocoB CTOYHbIX BoA. HopmaTmebl aTux MNAK egmHbl ana Bcen tepputopumn
Poccunckon ®depgepauumn, n Ux NpUMEHEHUE He 3aBUCUT OT MPUPOAHO-KNMMATUYECKMX,
reOXMMMYECKNX, TMOPOXMMUYECKUX U TMOPONIOrMYECcKnXx OCoBEeHHOCTEN BOAOEMOB. JOTO
npuBOAMT K TOMY, 4YTO AencTene gaHHblx NOK pacnpocTpaHseTcsa Ha BOAHbIE O0BLEKTHI, B
KOTOPbIX €CTeCTBEHHbIE (POHOBbIE KOHLIEHTPALMKN BELLECTB MOryT MpeBbillaTb YCTaHOB-
nenHbin MAOK B gecatkun pas.

Mpn paspaboTke MNOK npobrnema ux TEXHUYECKOW AOCTUXKMMOCTM B MnpoLeccax

O4YNCTKM B NpuHLUMNE HE paccMaTpuBanacsb.
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YyuTbiBas OTCYyTCTBME TEXHOMOMMN AOCTMXKEHNA BonbLlen YacTn aTux TpeboBaHum
N OYEHb BbICOKYD CTOMMOCTb AOCTUXKEHUS BOMbLIMHCTBA OCTaslbHbIX, Nepexon K HOBOW
cucteme TpeboBaHUI NpMBEN K Ppa3BUTUIO MHOTMX HEFaTUBHbBIX MPOLIECCOB, B YACTHOCTMU:

- Aes3opueHTaumnsa nogoTpacnn B YacTu OPUEHTUPOB pa3BuTuS. B aTom kave-
CTBe B BUAE OOMHAKOBbLIX MO 3HAYMMOCTU 3aadq NpeabaBNAnMChb, HanpuMep, yaaneHue
COeaVHEHMI a30Ta U TSKenblX METanmoB, TOraa Kak Ha npakTUKe HUKaknx Mep no yaane-
HUIO TSKENbIX MEeTannoB HUKOr4a U HUrAe He NpeanpuHUManoch B CBA3M C OTCYTCTBUEM
cneumanbHbIX TEXHOMOIMI;

- MaccOBOMY pa3BUTUIO TEHAEHUMUN K UCKAXKEHNIO DAKTUYECKMX JaHHbIX O 3a-
rPSA3HEHHOCTM cbpacbiBaeMon BOAbI, HAYMHasi C nokasaTernen NPoeKkToB, KOTOPbIE HE CO-
rnacosbiBanucb 6e3 geknapaummn HebinonHMMoro cobnogeHna MOKpuexos M 3akaH4YMBas
NUCKaXXeHNEM AaHHbIX XMMUKO-aHaNUTUYECKOrO KOHTPOMSA paboThbl COOPYXKEHUN;

- COKpaLleHMe NpuToka YaCTHbIX MHBECTULMIW B NOAOTPACSIb MPW CTOMb LWATKNX
yCcrnoBusix paboThbl.

BBeneHne cuctembl onnatbl 3a cOpocbl U B 0COB6EHHOCTM MeToaukn ncumMcneHms
pasmMmepa Bpeaa, NPMYNHEHHOro BOAHLIM 0ObekTaM BCNeaCcTBME HapyLLUEHUA BOLHOrO 3a-
KoHogaTenbcTBa [28] co3gano ycnosus, Npu KOTopbIX NoObiM paboTatowmm He TOMbKO Mo
npoekTy, Ho 1 nyywe npoekra OC LICB MOXHO BMEHUTb HEOBXOAMMOCTL ONMaThl KOMMEH-
cauuu Bpeda Ha CyMMbl, MHOFOKPaTHO NpeBbillatoLme roqoBon oxoa opraHmsaummn BKX
OT 3TOro B1uaa AesitTenbHOCTH.

TpeboBaHMe ounLaTh CTOKM 4O BENUYNH KOHLIEHTPALUI NoKa3aTenemn Huxe aHarno-
MYHbIX €CTECTBEHHbIX (POHOBBLIX 3HAYEHUN NPUBOAUT K CUTyauuu, Koraa CTOkM ¢ bonee
HU3KUM COAEPXXaHNEM 3arpsA3HSAOLLNX BELLECTB, YeM B BOAHOM 0O0bEeKTe, BCE paBHO pac-
CMaTpPMBAIOTCA Kak HEAOCTAaTOYHO OUYULLEHHbIE, K TAKUM NPEaNPUATUAM BblABUraloTCs Tpe-
©OBaHMs MO BHECEHUO CBEPXHOPMATMBHOM NMnaTthl N NPeabABMATCA MHOTOMUITIMOHHbIE
TpeboBaHMSA 0 BO3MELLIEHNN Bpeaa OKpyKatowen cpefe 6e3 gokasaTenbCcTBa NPpUYNHEHUS
camMoro gpakta Bpefa, a TOflbKO Ha OCHOBE OTYETHOCTM CamMoro npeanpuaTus.

MprmepHO Takasa xe cutyauusa Bo3HUKNa B cgpepe oumnctkun NMNCB. BmecTo cosaaHuns
bonbLuero konnyecTsa 06bEKTOB OYMCTKN, 0becneymBaoLmMX yaaneHme OCHOBHOW Macchl
3arpsisHeHun, TpebosaHue cobnogeHus MNAOK 3arpasHaoWwmx BEWECTB Ha BbINYCKe O4n-
LLIEHHbIX CTOYHbIX BOA4 B BOAHbIN 0ObEKT cdhopMmpoBanu TeHAEHUMIO CTPOUTENbCTBA He-
MHOIOYNCIEHHBIX TEXHUYECKN CHOXHbIX, JOPOrOCTOALLNX B CTPOUTENBLCTBE N 3KCNSyaTa-
UMM OYUCTHBIX COOPYXXEHUN C MHOTOCTYMNEHYaTON TEXHOSTOrMYECKON CXEMOWN OYUCTKU, OpU-
€HTUPOBaHHbIX HA OOCTMXXEeHME HOPMAaTUBOB KadecTBa BOAbl BOAHbIX OOBbEKTOB pbIOOXO-

39MCTBEHHOro Ha3Ha4YeHus.
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B uenom HepeanuctuyHas cuctemMa HOPMUPOBAHUSA CYLLECTBEHHO 3aTopMo3una
MOAEPHM3aLMIO OYUCTHBIX COOPYXEHU NogoTpacnu, NpensTcTBoBana NpUToKy MHBECTU-
LU B HEE N TEM CaMblM HaHecna 3Ha4MTeNbHbIN yuepd COCTOAHNIO BOAHbBIX OOBbEKTOB.

HacToswun cnpaBoYHKK Kak afieMEeHT CUCTEMbl TEXHONOMMYECKOro HOPMUPOBAHUS
cbpocoB B pamkax pedopmsbl, nposoagnmon NpasutensctBom Poccurickon ®enepaunn B
aTon cdepe, Npu3BaH co3fatb 060CHOBaHHYO 6a3y AN peannucTMYHOro HOPMUPOBAHKS,
YTO NO3BONUT NPEAOTBPATUTb HEpALMOHanbHbIEe 3aTpaTbl A4S 6104KETOB BCEX YPOBHEN,
npegckasyemMble ycrosusa paboTbl 45151 MIHBECTOPOB. Pe3ynbTatoM 3TOro A0MKHO SBUTLCS
MaKCMMarnbHO BO3MOXHOE B CIOXUBLUMXCHA YCNOBUSAX YMEHbLUEHNEe HeraTMBHOro BO3aemn-
CTBUS HA OKpYXXatoLLyto cpealy OT 06bekToB NOAOTPACN.

Y1BepxaeHHbin B 2015 r. UTC10-2015 [11] cbirpan BaxkHyt0 ponb B nepexoae OT-
pacnu Ha CUCTEeMY TEXHOSTOMMYECKOrO HOPMMPOBaHNA. Ero koHLenuus, n3noxeHHas B pas-
aene 4.1 Hactosiwero crnpasoyHuka HOT, nerna B ocHoBy HOpMbI 3akoHa Ne 225-®3 ot
29.07.2017 [8]. B pepakuum gaHHoro ®3 yacTtb 5 ctatbk 23 PenepanbHoro 3akoHa ot 10
aHBapsa 2002 roga N 7-®3 «O6 oxpaHe okpyxatowien cpeabl» [1] yctaHoBuna, 4Yto Ans
06BHEKTOB LEeHTPanNM3oBaHHbIX CUCTEM BOAOOTBEAEHUSI NOCENEHMIA UITU TOPOLCKMX OKpPY-
roB, OTHECEHHbIX K 06bekTaM | kaTeropmm, KOMMMAEKCHbIM 3KOSIOMMYECKUM paspeLleHnem
yCTaHaBNMBAKTCS TEXHONOMMYECKME HOPMaTMBbl HA OCHOBE TEXHOSTOMMYECKNX NoKasaTe-
nen Hanny4wmnx OOCTYMHbIX TEXHOMNOMMN B cdhepe OYUCTKM CTOYHBbIX BOL C MUCMONb30Ba-
HMEM LEeHTPanu3oBaHHbIX CUCTEM BOLOOTBEOEHUSA MOCENEHUA UMM rOPOLCKUX OKPYroB,
ycTaHoBrneHHbIX [NpaBuTenscTtBoM Poccuinckon defepaumm Ha ocHoBe MHGOPMaLMOHHO-
TEXHMYECKOro CrpaBoOYHMKa NO HaAUIyYLWMM OOCTYNHbIM TEXHOMOrMsIM B cdhepe OYUCTKU
CTOYHbIX BOA C MCMOMNb30BaHNEM LeHTPanNn3oBaHHbIX CUCTEM BOAOOTBEAEHMWS NOCENEHNN
NI TOPOACKNX OKPYrOB C Y4ETOM MOLLHOCTU OYUCTHBIX COOPY>XEHUIN LIeHTPanM30BaHHbIX
CUCTEM BOAOOTBEAEHUS NOCENEHNA UMM FTOPOACKNX OKPYroB, a Takke KaTeropuin BOAHbIX
0GBHEKTOB UK MX YaCTeN, B KOTOPbIE OCYLLIECTBMNSETCHA COPOC CTOYHbIX BOA,.

MpaBuna oTHeCeHUs BOAHbIX OO bEKTOB K KaTErOpmnsiM BOAHbIX OO bEKTOB AN Lenen
YCTaAHOBIEHUSI TEXHOMOrMYECKUX nokasatenen Haumnyywmnx LOCTYMHbIX TEXHOMNOrnin B
cdepe OYMCTKM CTOUHBbIX BOA C MCMOMb30BaHNMEM LeHTPann3oBaHHbIX CUCTEM BOLOOTBE-
AEHNSI NOCEeNeHNN N ropoAacKNX OKpyros, pas3paboTaHHble BO MCMOMHEHEHME YKa3aHHOW
cTaTbW, yTBEPXAEHbl noctaHoBneHnem [lpasutensctBom Poccuinckon depepauum ot
26 okTs6psa 2019 r. Ne 1379 [29].

Takke 3akoH Ne 225 Been B ctatbe 16.3 3akoHa Ne 7-®3 [1] noHATME TeXHOoNorun-

Yyeckn Hopmupyembix BewecTB (THB) — 3arpasHAOLWNX BELWECTB, OTHOCALLMXCS K BeLle-
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CTBaM, ANSA KOTOPbIX YCTaHaBMBAKOTCS TEXHOMOrMYECKMEe nokasaTenu Haunyywunx go-
CTYMHbIX TEXHOSOMMI B chepe OYNCTKMN CTOUHBIX BOL C UCNONb30BaHNEM LIEHTPanM30oBaH-
HbIX CUCTEM BOAOOTBEAEHMWSI NOCENEHUI NN TOPOACKNX OKPYroB. [1n1s BeLlecTB, He OTHO-
cawmxcsa kK THB, 3akoH Ne 225 seen B ctaTthio 23 3akoHa Ne 7-93 [1] nonoxeHue, 4To Ans
00BEKTOB LeHTPann3oBaHHbIX CUCTEM BOAOOTBEOEHMUS NOCENEHUI UM FTOPOLCKUX OKPY-
roB B OTHOLLEHMM 3arpA3HSIOLNX BELLECTB, HE OTHOCALLNXCA K TEXHONOrMYeCckn HOpMupy-
eMbIiM BellecTBaMm, HOpMaTMBbI AOMNYCTUMbIX COPOCOB yCTaHaBNMBAKOTCA KOMMIIEKCHbIM
3KOJSIOrMYECKMM paspeLLeHMEM UM paccuYnTbIBAlOTCA Npy nogade gAeknapaumm o Bo3gemn-
CTBMM Ha OKPY>KaloLLYIO cpefly B LeNnisiX pacyeta HOpMaTUBOB COCTaBa CTOMYHbIX BO4 abo-
HeHTa. T.e. AaHHble HOpMaTUBLI HE A0MKHbI cobntogaTeca o6bektom LICBI1. Beneacteue
AAHHOrO MOMOXEHNA OoTpacib LIEHTPanM30BaHHOIO BOAOOTBEAEHUSI peErynupyeTtcs no
ABYM NPUHLMNAM: TEXHOMOrM4yeckoro HopmmpoaHusa (ons THB) n no HopmaTtmBam gony-
CTUMOrO BO3AENCTBUSA (AN oCTanbHbIX BELLLECTB, KOTOpble ByayT obHapyxeHbl B cbpachi-
BaeMoW CTOYHOM BoAe 00bekTa B pe3dynbTaTe npoueaypbl UHBEHTapusauun).
MpoBeOeHHbLIN aHann3 NocneacTBUn 3TOrO peLleHnst NO3BONSEeT caenaTtb BbiBOA,
4YTO 3TO SABNSAETCS OTCTYMNSIEHMEM OT MPUHUMNA TEXHONOMMYECKOro HOPMUPOBAHUS, T.K.
MHOIMe HOpMaTUBbI NO COCTaBYy CTOYHbIX BOA, PaCCYMTbIBAEMbIE HA OCHOBE HOPMATUBOB
ponyctumoro cbpoca no BellecTBam, He oTHocswmxesa K THB, ByayT TexHM4eckn HeBbl-

nosiHMMbl anst aboHeHTos LICBI.

1.3 Ponb nogoTpacnu B 3awmTe BOAHbIX OOHLEKTOB OT

HeraTMBHOIro BO34eUCTBUA NOCesiIeHUU Ha BOAHble 00 BLEKTbI

Mo gaHHbIM MuHnpupoabl Poccun ([loknag o cocToAHUN 1 06 OXpaHe OKpyKatoLLemn
cpeapbl B Poccuiickon ®degepauunm B 2017 rogy [30]), B 2017 rogy B peaynbTate Buga 3Ko-
HOMMWYECKOWN AEeATENbHOCTU «BOAOCHAbGXeHne, BOOOOTBEAEHME, opraHusauusa cbopa u
yTUNM3aumm OTXO0A0B, OEATENbHOCTb NO NUKBMAAUUKM 3arpsisHeHuM» obpasoBanocb 9
233,13 mMnH M3 CTOYHbIX BoA, unu 21,7 % ot obLuero cépoca CTouHbIX BoA. Mo AaHHbIM
MuHnpupoabl Poccuu, 86,74 % obwero o6bema CTOYHbIX BOA, AaHHOIO BUAa AeATenbHo-

CTUN OTHOCATCA K HOpMaTUBHO YUCTbIM.
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Puc. 1.1 — JaHHble MuHnpupoabl Poccum no CcTpykType CToYHbIX BoA (no [30])

CoOTBETCTBEHHO, MO 3TUM AaHHbIM 12243 MnH M3 CTOYHbIX BoA No Bcen Poccun
Npu3HaHbl B aHHOM OTYeTe 3arpA3HeHHbIMU. YUnTbIBasi, YTO Takke No AaHHbIM MuHnpu-
poabl Poccumn Tonbko B 16 cybbektax PO B 6accenHe pekn Bonru npegnpuatnamm XXKX
cbpacbiBaeTca 3174,7 MnH. M3 3arpA3HeHHbIX CTOYHbIX BOA, M 3adadvei pegepanbHOro
npokta «O3goposneHne Bonrn» aBnaeTca CoKkpalleHne 3Toro roqooro oovema Ha 2120
MITH. M3, nHdopmauuio B otyete MuHnpupoabl 3a 2017 roa Henb3a cynTaTb KOPPEKTHOMN.
Tak, N0 4aHHbLIM aHanu3a COCTOSIHUSA OYUCTHLIX coopyxeHnin B 31 cybbekTe Pegepaumm B
©accenHe Bonry, Tonbko 6 M3 136 TEXHUYECKM CNOCOOHbLI OYMLLATL CTOYHbIE BOAbLI A0
YPOBHSA TexHonornyeckux nokasatenen HOT, naxe He go HAC.

HeraTtusHoe BO3aenCTBME Ha BOOHblE OOBEKTLI OKa3bIBAOT HACENEHHbIE MYHKTbl B
pesynbTaTte XU3HEeAEATENbHOCTM UX HacerneHust n paboTbl opraHmsauun, obpasyrowmx
cTouHble Boabl. Mpu atom OC LICB camn He 06pasytoT NpakTUYeCcKn HUKaKNX 3arpsi3HEHWA.
TexHonornyeckuin npouecc Ha HUX (nogpobHee cM. pasgen 2) He npuBoanT K obpasoBa-
HWIO HOBbIX CTOYHbIX BOA M OTXOA0B, @ NLb KOHLEHTPUPYET 1 TpaHCHOPMUPYET YyKe CO-
Aepxawimecs B noctynaroweM MnoToke 3arpasHaowme Belwectsa. CornacHo npoekram,
TEXHOSOrMYeckni npouecc npeacraBndeT cobon npeobpasoBaHune (pekynepauuto) cTou-
HbIX BOJ, B MOTOKW BeLLeCTB, 6e3BpeaHble ANs OKpyKatoLwwen cpenbl U (Mnun) ncnonb3yemsble
B pas3fiMyHbIX OTpacnsx xo3ancrea. Takum obpasom, OC L|CB nveroT BogooxpaHHOE 3Ha-
YeHue, YTOo 3akpensieHo B BogHom kogekce Poccunckon denepaummn, a He nNpeacTaBnstoT
9KOMOrMYecKyo OnacHoCTb.

MoTeHumanbHas akonormyeckast onacHoctb OC LICB (npexae Bcero — OC 'CB)

BO3HUKaEeT npu peann3daunn pUCKOB HapylleHua TEXHOJTIOrM4Yeckoro npouecca, B TOM
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yucne B pesynbTaTe aBapuin. Takke Ha NpakTuke M3-3a Npobnem c yTunusaumen ocagka
OHW CTAHOBATCHA OTXOA4aMM, YacTO HaKannMBAKTCS Ha MNOBLIX MIOWAAKax, 3arps3Hss

OKpYyXarLllyr cpeny.
1.4 Uucpopmauma no nogoTpacnm

1.4.1 O6wme cBeaeHUA O NpeanpuUATUSAX NOQOTPACU

PacnonoxeHne n macwtabbl nogoTpacnM COOTBETCTBYIOT PACNOSNIOXKEHUIO N YUC-
NEHHOCTU HacerneHHbIX NyHKTOoB B Poccunckon ®enepauun.

Mo coctoanmnto Ha 01.01 2015 (PocctaTt. PacnpegeneHme MyHuUMnanbHbIX ydpe-
XOEHWI NO TMNaM MyHuMumMnanbHbiXx obpasoBaHuin Ha 1 aHBapsa 2014 roga) B Poccunckom
degepaumm HacUNTbIBANOCh: FOPOACKNX OKpyroB — 535, noceneHun ropoacknx — 1644,
noceneHun cenbcknx — 18 654. CornacHo 3akoHo4aTeNbCTBY, NOHATUE «MOCENEHNE» He
TOXAECTBEHHO NOHATUIO «HAceneHHbIN NYHKT». «[loceneHne» — 3To He rpagoCcTponTESb-
Has, a ynpaBrneHyeckasi egmHmua. NpuMeHnTenNbLHO K ropoaCKMM NOCENEHUAM 3TO NOHATUE
coBrnagaerT, K CenbCkuM — HeT. [loceneHune YacTo Bko4aeT B cebst HECKONbKO HaceneH-
HbIX MYHKTOB.

OpHako konu4vecTBo cyuwiectByrowmx LICB n nx ounctHbix coopyxenuii (OC LICB)
Aaneko He TOXOECTBEHHO KONMYECTBY HACENEHHbIX MYHKTOB, OTHOCALLUMX K 3TUM KaTero-
pUAM NO CrneayrLmm NpUIMHaMm:

- 3HauYUTENbHas 4YacTb CPEeOHMX N MarbiX CENbCKMX NOCENeHnn (3a Uckroye-
HMEM He[aBHO CO34aHHbIX, MpeacTaBnsAwWMX cobon KoTTemkHble nocenkn ¢ LICB)
He MMeeT LEeHTpann3oBaHHbIX CUCTEM BOAOOTBEAEHMS;

— 3HaunTenbHaa Yactb noceneHunn nveet LICB Tonbko ons cmecu GbIToBbIX U
NPOM3BOACTBEHHbLIX CTOYHbIX BOA (Tak HasbiBaeMasi pasfefibHasi cuctema BogooTBede-
HWUA), NPU 3TOM NOBEPXHOCTHbLIE CTOKN OTBOAATCA NO penbedy, 6e3 npumeHeHus LICB;

- 3HaunTenbHaa 4acTtb LICB noBEpXHOCTHOrO CTOKa HEe MMEeeT COOPYXEeHWM
O4YUCTKN, COPOC CTOKa OCYLLECTBMSETCSA HernocpencTBEeHHO B BOAHble 0ObekTbl, 6e3
OYUCTKM.

Kpome Toro, He Bce ropoga v nocersku ropogckoro tuna nvetrot LICB onsa otBegeHms
ropoAckux CTouHbIX BoA. Mo gaHHbIM 3a 2008 rof, K HAM OTHOCUMIIUCE 29 ropodoB (OKOMo
3 % obLero nx ymcna B ctpaHe). B nx uncne 6oinmn 5 ropogos B Pecnybnuke Caxa (Aky-
Tns), 3 ropoga B Hosocmbupckon obnactu, no 2 ropoga B Kanyxckon, Koctpomckon, Kyp-

raHckom obnactsx, Pecnybnuke ThiBa n KpacHosipckom kpae, no 1 ropogy B Nepmckom u
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AnTtanckom kpasx, bpsiHckon, BopoHexckon, ApxaHrenbckon, ActpaxaHckon, [leH3eH-
ckon, YnbsiHoBckon, Ceepanosckon, Omckon, YntuHckon obnactax. Kpome Toro, ewe 273
nocenka ropogckoro tuna (20 % ot obuwero 4ncna B Poccuiickon ®egepauunn) He pacno-
naranu LICB.

HaHHble PoccTtata no KaHanu3oBaHWUKO HacemneHHbIX MYHKTOB M MO OYUCTHbIM
coopyxeHnam npusedeHol B Tabnuue 1.6. Kak cnegyet u3 gaHHon tabnuupl, YMCno He

nmetowmx LICB ropogos cokpatunock Ao 2%, 4To COOTBETCTBYET 22 ropogam.

Tabnuua 1.6 — Ctatuctudeckme gaHHble no konmyectsy LICB

Yuncno HaceneHHbIX MYHKTOB, MMEIOLLMX KaHanM3aumio (Ha koHel, roga) 3HaueHne
[aHHble PoccTaTta, aHBapb 2015
lNopopa 1088
B MpoueHTax oT obLiero nx yncna 98
Mocenku ropoackoro Tuna 1053
B MpoueHTax oT obLiero nx 4ncna 84
CenbcKkne HacerneHHbIe NMYHKTbI 7311
B MpoueHTax oT obLiero nx yncna 5

[aHHble PoccrtaTa, 2018 .

YcTaHoBneHHas nNpornyckHasi CnocoBHOCTb OYUCTHBIX COOPYXKEHUI — BCEro, ThiC. M3 58018
B CYTKM
- MexaHu4eckas o4ucTka 31549
- Buonornyeckas ouncTka 52 660
Vcnonb3oBaHe MOLLHOCTU OYUCTHBLIX COOPYXEHUN KaHanusaunum — BCero, B Npo- 45
LeHTax
MpumevyaHue — B MacwTabax CTpaHbl MPOM3BOAUTENBHOCTb COOPYXEHUI Buonornyeckom

OYUCTKMN HE MOXET ObITb 3HAYUTENbHO BhLILLE, YEM y COOpy)I(eHVIVI MEXaHNYECKON OYUCTKM, KaK npmeeneHo B

LUNTUPYEMDbIX OaHHbIX.

CornacHo gaHHbIM cTaTUCTUKK, oblee konnvectso LICB coctaBnsieT 9214 egmnHny,
(maHHbIE 2014 roga, aHanornyHble 6onee No3gHUe faHHble OTCYTCTBYHOT).

HaHHble no konnyecty OC LICB oTCcyTCTBYHOT, HO HOMUHANBHO OHO OOSMKHO ObITb
©6nm3ko k konuyectry LICB 1 cocTaBnaTb okono 9 ThiC. [Mpy NPOEKTHOW NPOU3BOAUTENBHO-
cTn 58,019 mnH M3/cyT cpeaHAs NPoeKTHas Npon3BoanuTeNnbHOCTL oaHol LICB coctasnseT
okono 6450 m3/cyT, a cpeaHuit NpUToK — okoro 2900 m3/cyT.

Cnepyet OTMETUTb, YTO CyLECTBEHHAs HEAOrpy3ka OYUCTHbIX COOPYXEHWA Ha
npakTuKe ganeko He Bcerga o3HavyaeT KOMAQOPTHbIE YCMOBUA 3KCnyaTtaumMm U Hanmdme

pesepBa MOLHOCTU. 10 AaHHBbIM YNEHOB TEXHMYECKOW paboyen rpynnbl, 3HaYNTENbHas
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yacTb OC cenbCKknx NOCeNeHn N NocesnkoB ropoacKoro TMna HaxoAuTCsa B HEYOOBIETBO-
PUTENBHOM COCTOSIHMM, @ YacTb NOSTHOCTbLIO Bbilwia U3 CTpos. Ha MHormx 6onee KpynHbIX
OC yacTb NMUHUA OYMCTKU BbIBEAEHA W3 JKChnyaTtauum ns-3a HeyLoBrETBOPUTENBHOIO
TEXHUYECKOro COCTOSAHUSA. Kpome Toro, NpoekTHasi NpoM3BOANTENBHOCTL B NOAABNSAOLEM
4yucne cuTyaumm OTHOCUTCS K BO3MOXXHOCTM COOPY>KEHU OCYLLECTBNATL 3afady yaaneHus
OpraHU4YecKnx 3arpsi3HEHUN, Torga Kak npoBedeHMe OYUCTKM OT BGUOreHHbIX 31EMEHTOB
TpebyeT npumepHO B 2 pasa Gonbliero BpemeHn obpaboTkn. Takke CywecTBEHHO, YTO
COKpallleHNe pacxofa CTOYHbIX BoA (CM. HUXE), UMEBLLEE MECTO B nocrnegHue 25 ner,
He 03Hayarno NPOMOPLMOHANBbHOIO COKPaLLEHUS HarpyskM No 3arpsi3HeHusM, B GonbLien
cTeneHu onpeaensowmm BpeMmsa obpaboTkm CTOYHOM BOAbI.

Taknm obpasom, cpefHss Harpyska B 50 % OT NPOEeKTHOM MOLUHOCTU (CM.. Tab-
nnua 1.6) nuwb NokasbiBaeT HEKOTOPYH BEPOSATHOCTb PEKOHCTPYKLMUM OaHHbBIX COOpYXKe-
HUIN C NEPEBOAOM Ha HOBblE TEXHOMNOMMKN, 6e3 CTpOUTENLCTBA AOMOMHUTENbHBLIX 00 bEMOB
€MKOCTeWN.

MHpopmauma no konndecTtsy 06beKkToB 04ncTKU NCB HaceneHHbIX MyHKTOB BeCbMa
He3HaunTernbHa, YTO B LIENIOM OTpaXaeT cuTyauuto no ctpaHe. MHdopmaums no cyule-
CTBYIOLINM O0bbekTam B xofe cbopa aHkeT Obina nonyyeHa Tonbko oT MockBbl U CaHKT-
MeTepbypra. Mo aKCNepTHOMY MHEHUIO, O4UCTHBbIE coopyXeHnsa MNCB oT cenntebHbIX Tep-
PUTOPUIA CYLLECTBYIOT (Kak cneumannanpoBaHHble MHXEHEPHble 0OBbEKTbI) MpakTU4eCKM
TONbKO B KPYMHbIX rOpoAax.

Tem He meHee B MockBe Ha obLee 4ncno Bogosbinyckos (okono 1400 en.) npuxo-
antcsa HemHormm 6onee 160 OC. O6was nnowaab Bogocdopa, CTOYHbIE BOAbI C KOTOPOW
ovniaTca XoTa Obl B cCaMblX MPOCTbIX COOPYXEHUAX (Npyabl, LMTOBbLIE 3arpsi3HEHUS),
He npeBblwaeT 50 ThIC. ra, Toraa Kak TofbKo Nnowanb aBTogopor B npegenax CagoBoro
Konbua npesbiwaeT 700 ToIC. ra.

B r. CaHkt-lNeTepOypre, rae BCA HeMCTopuyeckasi YacTb 3acTpoKku (a Takke u Ba-
CWUNbEBCKUIN OCTPOB) KaHann3oBaHa No pas3fernbHON cxeme, No COCTOsIHMI0 Ha 1 aBrycra
2019 roga Ha 333 goxaesblx Bbinycka 6e3 ouncTku (He cumntas 731 goxagenpmemHuk) 1038
B BoAHble 06bekTbl umeeTtcs 7 OCIIC, 13 koTopbix 6 co3aaHbl 3a nocnegHue 25 net. OHn
ounwatoT okorno 3,3 % MNCB, nocTtynatowmx B MMBHEBYIO LEHTPANIM30BaHHYO CUCTEMY BO-
A00TBEAEHMS.

Ha HacToawum MOMEHT KpUTepun OTHECEHUSA YCTaHOBIEH NocTaHoBreHneMm [lpa-
BuTENnsCcTBoM Poccuinckon Peagepaumm ot 28.09.2015 Ne 1029 «O6 yTBEpXaAeHUN Kpute-
pueB OTHECEHUS1 OOBLEKTOB, OKa3blBalOLWMX HEraTUBHOE BO3OEWNCTBME Ha OKPYXKaloLlyto

cpeay, k obbektam |, I, Il n IV kateropun» [19] k | kKaTeropum o6bEKTOB, OKa3bIBAOLLNX
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HeraTMBHOE BO34ENCTBME Ha OKPYKatoLLyl cpefy OTHEeCEHbl OOBbEKTbI OYMCTKU CTOYHbIX
BOJ LIEHTPanuM30BaHHbIX CUCTEM BOAOOTBEAEHMS (KaHanu3auumn) ¢ o6beMoM OTBOANMbIX
CTOYHbIX BOA 20 ThIC. Ky6. M 1 Bonee B CyTKKU, YTO NMPUMEPHO COOTBETCTBYET YNCIIEHHOCTU
HaceneHus ceblwe 50 TbiC. YenoBekK (T. €. cpegHMe ropodam M BbIlLE MO YUCFIEHHOCTK),
OCHOBHOE BHMMaHue B JaHHOM CMpaBOYHUKE NOCBSALLEHO 3TOW rpynne HaceneHHbIX MyHK-
TOB.

O6Lee KonMYecTBO OOBLEKTOB, KOTOPbIE OOMKHbI ObITb OTHECEHBI K 1-11 KaTeropum,
cocTaBnsieT He 6onee 600 (c yyeToM TOro, 4To psig ropoaos nveet 6onee ogHoro OC 'CB
¢ 06bEMOM OTBOAMMBIX CTOYHbIX BoA 20 Thic. M3 1 Goree B CyTKK, a TakKe C y4eTOM He-
MHorouuncrieHHbIx OC MNCB, yooBneTBOpSOLWLMX 3TUM YCITOBUAM).

OueHoYHble AaHHble no obuwemMy KonnyectBy OOBEKTOB B OTpPaCiu, UMEHLLMX
npaBo 4OOPOBOMBHO NPUCOEAMHUTLCA K HOPMUPOBAHMIO MO TEXHONOMMYECKMM MoKasaTte-
nam (cornacHo NyHKTy 12 ctaten 31.1 PegepanbHoro 3akoHa ot 21.07.2014 Ne 219-03 (c
nam. ot 29.12.2014) «O BHeceHnn nameHeHnn B PefepansHbl 3akoH «O6 oxpaHe OKpy-
Xarwowen cpefbl» U OTAeNbHblE 3aKoHoAaTenbHble akTbl Poccuiickon ®epgepauumn» [32]).

O6wee konun4yecteo LICB, no gaHHbIM PocctaTta, coctaBnsieT cBbille 8 ThiC. 00bek-
ToB. OgHako nopgaensawowee GOMbLUMHCTBO CEMbCKUX HaCENEHHbIX MYHKTOB HE MMeeT
LICB, Taknm obpasom, JaHHOe KONMYeCTBO MMEET CyLeCTBEeHHbIN pe3epB pocTa. CTonb
GonbLIoe KONMYEeCTBO 0OBHLEKTOB, KOTOPbIE UMEKOT NPaBO NEPEXOAUTL Ha NONyyYeHne KoOM-
NIEKCHOro paspeLueHmns, co3gacT Npobriembl, KOTOpble MOryT ObITb pa3peLleHbl pa3paboT-
KOW 1 BKINKOYEHNEM B 3aKOHO4ATENLCTBO HOpM obuiero gencreusa (HOM) ans Takoro poaa
00beKkTOoB, T. €. 0bLenpuMeHNMbIX 0b0s3aTenbHbIX TPeOOBaHW, He CBSAI3aHHbIX C Nosy4ve-

HUeM nHansunayanbHbIX KOMMIEKCHbIX pa3peLueH|/||7|.

1.4.2 OpraHu3aumMoHHbIe N IKOHOMUYECKNE OCHOBLI paboTbl NoQ4OTPacu.

OKoHOMMYecKMe NoKasaTenu npeanpusiTUM oTpacnu

O6bI4HO aKkcnnyaTaumsi BCero BO4ONPOBOAHO-KaHaNnM3aunoHHoro xo3sancrea (BKX)
OCYyLLEeCTBNAEeTCH eQMHON opraHu3aunen, kotopas TpaguMunMoHHO Ha3biBaeTCHd BOOOKaHa-
noMm. B oTaenbHbIX crnyyasix O4MCTKa CTOYHbLIX BOA NMPOMCXOOUT Ha CaMOCTOATENbHbIX OT
BOAOKaHaNoOB NpeanpuaTuaX, NPUHMMAOLNX CTOYHbIE BOAbI HA OYMCTKY Nnbo no goro-
BOpY C opraHusauuen, akcnnyatmpyrowen LICB, nnbo no otaensHbiM goroBopam ¢ abo-
HeHTamu. B page cnydaeB akcnnyataumen cuctem LICB 1 o4ncTkon CTOKOB 3aHMMalOTCA

npeanpusaTus, He oTHocsLWumecs K cekTopy XKKX.
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Bonbwaga yactb opraHmsaumin, akcnnyaTtupyowmnx OC LICB Haxogntca B MyHMUN-
nanbHOM cOBCTBEHHOCTM (B XO35IMCTBEHHOM BeaeHun MYT, yupexaeHHbIX MyHuumnanu-
TeToMm, B cocTtaBe nmyulectsa BKX). Yactb o6bektoB OC LICB 6bina npuBatmusmpoBaHa u
NPUHAANEXUT YacTHbIM KOMMaHMsM. HYacTb KpynHbIX OOBbEKTOB ynpaBfsieTCca YacTHbIMU
oneparopamu No 4OrosBopam apeHabl U KOHLLECCUN.

CyuiecTBytloLas cuctema OTHOLLEHUA MexXay MyHuumnanuTeTaMmy n BogokaHanamm
BO MHOIMX criyqasx He cnocobcTByeT pa3BuTtuto otpacnu. OCHOBHble hoHAblI Npeanpus-
™M BKX oo 1990-x rogoB 661 cchopmMmpoBaHbl 3a CHET CPeACcTB MECTHOro U rocygap-
CTBEHHOIO BIOKETOB (KPOME TeX, KOTOpble NPUHAANEeXann KpynHoiM npeanpuaTnam), a
B6onbLWMHCTBO opraHnsaumn BKX Bxoanno B CTPYKTYpbl METCHbIX OPraHOB UCMNOSTHUTESb-
Hown BnacTtu. B nocnegywowmn nepnon, HECMOTPA Ha TO, YTO 3aa4uv ATUX OpraHn3auumn mn
nX (oMHAHCOBbIE BO3MOXHOCTM MPAKTUYECKN HUKAK HE N3MEHUUCH, CYLLECTBOBaHME BO-
nokaHanos B doopme MYT1 npueeno K unnosmm nx oTaesibHoro yHKUNOHMPOBaHUS OTHO-
CUTENbHO ropoaoB, KOTOpble OHM obcnyxusatT. B pesdynbTate TpeboBaHWA No ynydlle-
HWUIO KAa4YeCTBa OUYNCTKMN NPEabABMASIOTCA HE PYKOBOACTBY HAaCENEeHHbIX MYHKTOB, B KOTOPbIX
00pasylTcsa CTOYHbIE BOAbI U KOTOPbLIM NpUHaAfexaT OCHOBHbIE OOHAbI, @ BOAOKaHanam
(MYTT) kaKk sikoObl CaMOCTOATENbHBIM OpraHu3auusaM, Npu 3TOM 3arpA3HUTENSIM BOLHbIX
obbekToB. Takaa nogMeHa agpecaTa NpPeTeH3un, B TOM yncre n 060CHOBaHHbIX, MHOMO-
KpaTHO CHUXaeT nX aPeKTUBHOCTb, CBOAS pe3yfibTaThbl K COCTaBNEHUIO NaHoB, He obec-
NnevYeHHbIX PUHAHCUPOBAHNEM.

B kauyecTBe MHCTpPYMeHTa pedopMbl OTPaCNn B HAaCTOSLLIEE BPEMS  peanun3ayeTca
nocTeneHHbIM Nepexoa K ynpasneHuto opraHmsaunamm BKX Ha ocHoBe koHueccui (1 no-
A0BHbLIM B3aMMHO OTBETCTBEHHbLIM CXEMaM OTHOLUEHU MyHULMNAnNMTeTOB N OTPACcneBOro
6usHeca). OgHako peanu3aumio 3TUX CXEM CAEPXMBAKOT HEOOCTWXMMble TpeboBaHUA K
cbpocam CTOYHbIX BOA M PUCKM NPETEH3UIN MO BO3MELLEHMIO Bpeada BOAHLIM 0ObekTam, B
pasmMepe, npesbilwarLlemM rogqoBor goxon oT paboTel oobekTa. [ns 3apybeXkHbIX Komna-
HUN NPaKTUYECKN HEBO3MOXHO MHBECTMPOBATL CPeACTBa Ha Takux ycnosusax. [1sa eguH-
CTBEHHbIX (MPY 3TOM TEXHUYECKN N SKOHOMUYECKN yOauHbIX) NpeueaeHTa KpynHbixX 3apy-
6exHbix nuBectuumn B OC LUICB (OC paroHos HOxHoe bytoBo u 3eneHorpag r. MockBbl)
cTanu BO3MOXHbIMW TOMbKO B paMKax BHYTPEHHENO COrfalleHunsi C BOAOKaHanom, KOTopbIn
coxpaHun 3a cobor OTBETCTBEHHOCTb Nepe KOHTPONUPYOLWMMM opraHamm 3a cbpoc oun-
LLIEHHbIX CTOYHbIX BOA.

3aBepLieHne hopmmnpoBaHusa HopMaTMBHOM H6a3y No nepexody OTpacnm Ha TEXHO-
nornyeckoe HopmupoBaHue B Yactu THB, cosgacT gocTaTouHy0 OCHOBY A1 UCKITHOYEHUS

HenpenckasyemblX PUCKOB ANS XO3ANCTBYHOLWMX CyObeKkToB Mo AaHHbIM BellectBam. C
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ApYron CTOpOHbI, NpeaycMoTpeHHoe 3akoHoM Ne 225-03 HopMupoBaHMeE NPOYMX BELLECTB
Ha OCHOBe HopmaTuBOB gonyctumoro cbpoca (HOC), B OTCyTCTBUM B 3aKOHOAATENLCTBE
MOHATMA paspeLLeHHbIX cOpOCOB ANsA TakMx 06bekToB, co3gano 6naronpuATHYIO OCHOBY
ANS NMPUMEHEHUsT K opraHudaumsm, akcnnyaTtupyowmm LICBI, Metoankn ncumcnenms
pasmepa Bpeaa, NPUYNHEHHOrO BOAHbIM O6bekTam BCneacTBue HapyLleHUs BOOHOro 3a-
KOHoOaTenbCTBa, yTBepXAeHHoN npukasoMm MuHnpupoabl Poccun ot 13 anpens 2009 r.
Ne 87, T.k. no psigy BewecTB (cM. pasgen 3) cobntogeHune MOAKpsexos B O4NLLEHHOM CTOKE B
NpUHLMNE HEBO3MOXHO. ONbIT NPaKTUY4ECKOro NPUMEHEHUS 3TUX HOPM HA MOMEHT yTBep-
XOEHNA HaCTOoSALLEro crpaBoYHMKa NosyyeH He bbin.

OKOHOMMYecKasi OCHOBa oTpacnun — nonydeHue opraHusaumsmm BKX onnatbl 3a
CBOM ycrnyrin oT abOHEHTOB Mo Tapudy 3a NOAaHHY BOAOMNPOBOAHYIO BOAY U MPUHATbLIE
CTOYHble BoAbl. Pasamep Tapuda XeCcTKo KOHTpOonMpyeTcs TeppuTopuanbHbIMU opraHamm
degepanbHOM aHTUMOHOMOSBHOW CIyX0Obl. Tapud MOXeT Bko4aTb B ceba MHBECTULM-
OHHYIO KOMMOHEHTY, HO Npu 3TOM obLasa BenuynHa Tapuda He MOXeT npeBbiwaTb Npo-
LuNorogHio 6onblue, YeM Ha yCTaHOBMNEHHbIN [paBUTENLCTBOM MHAEKC. YBENMYEHne Ta-
puda Ha ycnyrn BoO4OCHabXeHNa 1 BOAOOTBEAEHMS, KaK MpaBuIio, He NpeBbIWaeT NHpNa-
uuio. Mpn aTOM 3HaYMUTENBbHANA YacCTb eXero4Horo pocta Tapudga tepsieTcs 3a cyet bonee
CYLLEeCTBEHHOIO pocTa TapmnoB Ha S3HEPrOHOCUTENW, YOOPOXaHUSA Heperynupyembix cTa-
Tewn 3aTparT (peareHTbl, 060pyaoBaHWe U Ap.), BBEAEHNE HOBbIX NaTexen, a Takke 3a cyeT
NPOOOSKAOLErocs eXerogHoro CHmxXeHus BogonotpebnenHna n sogootBegeHus. [lo-
CKOIbKY 0N NepeMeHHbIX 3aTpaT, NPsiMO 3aBUCALLMX OT pacxoda BOAbl, B OpraHn3aumnsax
BKX He npesbiwaeT 40 %, TO Nnpu CHMWKEHUN pacxoda, Hanpumep, Ha 4 %, Tonbko Ansa
KomneHcauum aTtoro (6e3 yyeta MHNAUMOHHOIo dhakTopa) Heob6X0ANMO NOBLICUTL TapuUd
Ha 2,5-3 %. B pesynbTate gencrtBma faHHbIX (0aKTOpPOB CpeacTBa, KOTOpbIMKU pacrona-
ratoT opraHmsaumm BKX, B peanbHOM BbIpaXXeHM COKpaLLalTcs OT roga K roay.

Ons npegnpusatun BKX cHwXeHue noTpebneHust BoAbl HE TOMbKO MNPUBOAUT K
YMEHbLUEHNIO A0X0Aa, HO U HEN3BEXHO TpebyeT AOMNOSTHUTENbHbLIX BIIOXEHUN Ha 3aMeHy
CWOBOro N TEXHONOMMYECKOro 060pyaoBaHNSA, MOLLHOCTU KOTOPOro CTaHOBATCS N36bITOY-
HbIMK, Nepeknagky TpybonpoBoAOB BOAOCHAOXEHMSA C YyMEHbLUEHNEM auameTpa Tpyb ans
O6opbbbl ¢ 3acToem Boabl B ceTsx. OgHaKo M3-3a NPUMEHEHNSA 3KOHOMUYECKN HEOBOCHO-
BaHHOro Tapuda B oTpacnu cpeacTts Ha obecneyeHne aHeproadHEKTUBHOCTM NpakTuye-
CKM HeT.

B pesynbTate OencTBMSA BCEX OMNUCaHHbIX (PakToOpoB, YObITOYHBIMWU, MO AAHHLIM
Poccuinckon accounaummn BogocHabxeHnsa 1 BogooTBeaAeHUs!, aBnstoTcs bonee 75 % op-

raHmsaumm BKX.
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HononHutensHO K Tapudy opraHmsauun BKX nmetoT npaBo BbICTaBNATb abOHEH-
TaM KOMMNEHCAUWOHHYK nnaTy 3a HeraTMBHOe Bo3gencTBme Ha coopyxeHus LICB u 3a
cbpoc 3arpAsHALWKNX BELWECTB B BOAHbIE 0ObeKTbI (MocnegHun nnatex — aboHeHTam,
c6pacbiBatowm meHee 200 M3/cyT, KpynHble aGOHEHTbI AOMKHbI BHOCUTb 3TOT MNaTex B
OrooxeT).

B obuwen cebectoMmocTn ycnyrm BogoOTBEAEHUA COOBCTBEHHO OYMCTKA CTOYHbIX
BOA (BKItoyasa obpaboTKy ocagka), B 60nbLUMHCTBE cryvyaeB 3aHMMaeT He 6onee 30—40 %,
ocTarnbHble CpeACcTBa PacxoAylTCs Ha aKCnnyaTaumio ceTern N HaCOCHbIX CTaHLMA BOOO-
oTBeJEeHUS.

BenuunHa ctommocTtn ycnyr BogooTBeaeHUs (N0 CeTu ropoackmx CTOYHbIX BOA) B
pasHbIX NOCEeNeHnsaX CyLecTBeHHO pasnnyaeTtcs. HekoTtopble gaHHble (MHopMauusa Poc-
CUNCKOM accoumaumnm BogOCHabXeHNA 1 BOOOOTBeAEHNS) NpuBeaeHbl B Tabnuue 1.7.

Tabnuua 1.7 — CpefHsas CTOMMOCTb YCRyrn BOOOOTBeAeHMs1 No dpedepanbHbiM OKpyram U

HeKkoTopbiM pernoHam Poccunckon Pegepauun (3a 2-e nonyrogune 2017 r.)

Okpyr, cybbekT Poccuiickon ®egepauum Tapuc (BKJ;}MO::;‘GI;?’AS}?;%?HQ rloTpe-
Poccunckas degepaums 39,48
LenmparnbHbili gpedeparnbHbili okpye (LIPO) 31,18
Oprnosckast obnactb 16,6
Bnagumunpckasa obnactb 46,73
Cesepo-3anadHsil cpedeparnbHbll okpye (C3D0) 53,89
KanuHuHrpaackas obnactb 13,89
Pecny6nvka Komu 156,81
FOxHbIU pedeparnbHbil okpye (FODO) 35,32
opoa Cesactononb 20,93
KpacHopapckun kpau 39,8
Cesepo-Kaskasckuli cpedeparibHbil okpye (CKOO) 18,55
Pecny6nuka JarectaH 2,85
CTaBpononbCKkumn Kpamn 28,16
lMpusomxckul ghedeparnbHbil okpye (MPO) 30,55
MeH3eHckast obnactb 22,03
Camapckas obnactb 44,22
Ypanbckuli gpedeparbHbili okpye (Yp®O) 45,75
CeepanoBckasi obnactb 23,24
Amano-HeHeuknin AO (TromeHckas obnacTb) 218,38
Cubupckuli pedeparnbHbil okpye (CPO) 57,54
Pecnybnuka TeiBa 13,33
KpacHospckuii kpai 92,34
HanbHesocmoyHbil ghedeparbHbili okpye (HPO) 102,41
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OkoH4aHune Tabnuubl 1.7

Mpumopcknin kpa 18,65
YykoTckun AO 646,71

Mpumeyanwue — lNo kaxgomy PO, HapsQy co CpegHUM 3Ha4YeHWeM, NpMBegeHa M1MHMMarbHas 1 Mak-
cvManbHas BennyuHbl TapudoB no cybvektam Poccuiickon Pegepaumm, BXoALWNM B HEro.

Kak BugHo 13 tabnuubl 1.7, BennyunHa TapmdoB gaxe no cocegHnm mn 6nmskum K
APYr K Apyry no NnpupoaHbIM U S3KOHOMUYECKUM YCIOBUAM OKpYram MOXeT pasnuyaTtbCs B
HECKONbKO pas. OTO BbI3BAHO TEM, YTO TapUHOE perynmpoBaHne NPoncxoamno «oT Ao-
CTUTHYTOrO» YPOBHS, MPMHLUMMbI TEXHONOMMYECKoro o60CcHOBaHUA Tapuda Ans 4OCTUXe-
HUA HeoBXO0aMMOro KavyecTBa YCryr He NMPUMEHSIHOTCS.

[Mpouecc 0YMCTKM CTOYHBIX BOA He SiBNSieTCs NpOM3BOLACTBOM TOBapa, a ABNSeTCH
ycrnyrou, okassiBaemon aboHeHTam LICB no ouncTtke ux ctouHbix Bog. [pn aTom aboHeHT
onsladMBaeT AaHHY YCNyry ncxoasa ud oaktmyeckmx 3atpart opraHvM3aumm, aKkcniyaTmpy-
towen OC LICB n dakTnyeckun npumeHseMblx TEXHOSOrMI, T. €., ecnn Ha OC LICB mncnonb-
3yeTcs NpUMUTUBHAsA, ManoadgekTuBHas, HO NpuM 3TOM K Marno3aTpaTHas TeXHONorms
(nmM6o BOOGLLE OTCYTCTBYET OYNCTKA), TO CTOMMOCTb 3TOWN YyCnyrn Ans aboHeHTa OKaxKeTcs
npegenbHO HU3KOWM (HYNeBoW), a ecrnv Npom3BoanTCA rnybokas o4nCcTKka CTOYHbIX BOA, Ne-
pepaboTka 1 yTunmsaums ocagka, To CTOMMOCTb ycnyr anst aboHeHTa 6yaeT makcumarb-
HoW. B ananormyHom cuTyauuu, NPUMEHUTENBHO K CBOOOOHOM PbLIHOYHOW CUTyauum,
ycrnyrm unum ToBapbl HeHaanexallero kadecrtBa (He obecneumBarowme 6e30MacHOCTb
oKpyXatoLen cpefbl) Obinn 661 3anpeLleHbl, HO B cdhepe yCnyr BoAOOTBeAEHNS TaKoW Noa-
xo4, He npumeHuM. [ockonbky cepa ycnyr LICB He aBnseTcs pbIHOYHOM, @ OTHOCUTCS K
€CTEeCTBEHHbIM MOHOMOMNNAM, TO MHTEpPEChl NOTpebutena B aTon cdepe npussaHa 3alim-
watb degepanoHas aHTMMOHOMoNbHaaA cnyxba. OgHako B CBOen AeATENbHOCTU OHU pY-
KOBOACTBYIOTCSA He 06s3aTenbHOCTLI0 obecneveHnsa TpebosaHui No rinybokon o4ncTtke, a
NWb noaaep)xaHnem paboTocnocobHOCTN perynupyemblix Oo6BbEKTOB npwu cobntogeHumn
npegenbHbIX HOEKCOB pocTa TapudoB. TeHOeHUUA Takoro pa3BuUTUS HeraTuBHa — OTCYT-
CTBUE OYUCTKU NPU MUHMMArbHOM Tapude. Takum o6pa3om, K CoXaneHuto, perynmposa-
HWe gaHHoun cdepbl pa3banaHcMpoBaHO: NpeabsBeHne OAHUMM rocopraHamu Tpebosa-
HWM K Ka4eCTBY YCNyr1 B BUAE XXECTKUX TpeboBaHNN K COPOCY OYMLLEHHBIX CTOYHbIX BOA
NPOTUBOPEYNT MO3MUMM OPYrMX FOCOPraHoOB MpuU3HaBaTb HEU3OEXHbIN CyLLECTBEHHbIN
POCT LieHbl Ha 3Ty YCnyry.

B Tabnuue 1.8 npuBeaeHbl 4aHHbIE NO ce6eCTOMMOCTI YCIYTr OYUCTKN CTOYHbIX BOA
B KOHKPETHbIX HacemneHHbIX MyHKTax (Mosfly4eHbl B paMKax aHKeTUPOBaHUS NpeanpuaTun),

no CpaBHEHUIO C TapVI(*)aMVI Ha ycnyry BogooTBeeHnA B 3TUX NOCENIEHUAX. YuynTtbiBaga ma-
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nbi 06BbeM aaHHbIX Mo o6bekTam OC MNMCB (COOTBETCTBYIOLLNIA KONMYECTBY AaHHbIX 00b-
€KTOB B MOAOTPAacnu), 34ecb 1 ganee, B criydae ecnv Bug CTOYHbIX BOA, HE yKasaH, NpuBo-

AnMble AaHHble U nHdopmaums otHocaTea kK OC TCB.

Ta6nv|ua 1.8— CpaBHeHme cebecToMMOCTN OYMCTKM CTOYHBIX BOA C Tapmcbom Ha BOOgooOTBEaAEHNE

MpoekTHas
Tapud
Ne OC, dhe- | npounssogu- Mputok B CebecTonmocTb
Ha BoaooTBeae-
JeparnbHbl | TENbHOCTb 2014 ropy, TexHonorus Ha OC B 2014 .,
Hue B 2014 r.,
OoKpyr OC, TbiC. M3/CyT py6./m3
py6./m3
TbiC. M3/CyT
YpnaneHue asorta un
1. C300 330 213 docdopa, ¢ 7,17 20,81
peareHTamu
2. Uo0 80 37 To xe 14,33 23,36
3. C390 72 31 To xe 11,1
4, C390 17,1 14,9 To xe 6,74
5, C390 41 12,6 YpaneHue asoTa 53,75 4,67
6, C390 10 55 To xe 13,3
7, C390 10,5 45 To xe 27,78 14,27

1/3 — ynaneHue
8, U0 3000 2136 asorta, 2/3 — nonHas 59 23,36

oumon. oyncTka

MNonHas 6uon.

9, U®O 3000 1740 6,54 23,36
o4uncTKa
10, M®O 1200 781 To xe 2,95 10,21
11, MO 650 383 To xe 3,63 13,48
12, OO 135 102 To xe 4,36 11,65
13, C®O 86 55 To xe 7,38 10,48
14, COO 80 34 To xe 14,37 10,56
15, 0®O 55 25,5 To xe 9,58 21,6
16, CK®O 14 29 To xe 20,67 13,7

[aHHble Tabnuupbl 1.8 NO3BONAKT caenaTtb creaylowme BbIBOAbI:

- BENNYMHbI CE6ECTOMMOCTIN OYUCTKM NO OB bekTam pasnuyatoTcs (3a Bbl4ETOM
KpanHuX 3Ha4yeHun) oo 5 pas;

- cebecTonMocTb Bo3pacTaeT ¢ 3—6 py6./m3 aAnsa KpynHenLwmnx ctaHumin go 10—

15 py6./m3 ans OC ¢ nputokoM 5-50 Tbic. M3/cyT;
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- 3aTpaTbl HA OYUCTKY CTOYHbIX BOZ, 324aCTYy0 HE KOPPENUPYIOT C pe3ynbTaToM
o4uncTkn. OBbIYHbIE CTaHUMKM NONHOM Buonornyeckom ounctkm (Ne 13—15) n camble adpdek-
TMBHbIE MO Ka4YeCTBY OYMUCTKM COBPeMEHHble coopyxeHus (Ne 2—4), npu oanHakoBow 3a-
rpy3ke B NpoueHTax OT NpoekTHon npoussoantensHocty (M) nmetoT oagnHakosyto cebe-
CTOMMOCTb;

- Ha MHOMMX 06 bEeKTax MMeeT MeCTO CUTyauus, korga cebecToMmocTb OYMCTKM
CYyLLIeCTBEHHO Bblle Tapuda Ha BogooTBedeHue, T. e. pabota OC obecneunBaeTtcsa 3a
cYeT ApYrmx UCTOYHMKOB (OpYyrMx coctaBnstowmx tapuda nmbo nnatel abOHEHTOB 3a
CBEpPXHOPMAaTUBHbIE COPOCHI);

- B Lenom cutyauus ¢ cebectonmoctbto Ha OC no NpoTUBOPEYNBOCTU U pas-

Bpocam 3HavyeHu NOBTOPAET 06LLY0 cuTyauuto ¢ Tapudamm (tabnuua 1.7).

1.4.3 AHanu3 o6 LEeKTOB NOAJOTPACIM MO NPON3BOAUTENTILHOCTU, CPOKaM

JKcnnyaTtauuvun, npon3soauTesibHOCTU, Harpy3ke

Mpu cbope mHpopmauum No oTpacnu 3anpoc Ha npegocTaBneHne MHdopmaumm
6bIn agpecoBaH 404 noceneHnsM U ropoacknM oKpyram (BCEM, HacerneHme KOTopbIX npe-
BblwaeT 40 TbIC. YeN. U B KOTOPbIX, COOTBETCTBEHHO, MOXeT 06pa30BbIBaTbCA CTOYHbIX
Bop, cBbille 20 Tbic. M3/cyT).

PacnpeneneHne 3TMX HaceneHHbIX MYHKTOB MO YMCIIEHHOCTU HaceneHus npuee-

neHo B Tabnuue 1.9.

Tabnuua 1.9 — Pacnpep,eneHme HacCeneHHbIX MyHKTOB — obbekToB paccCblikKn aHKeT Mo

YNCNMEHHOCTU HaceneHund

OLueHOo4HbIN KonunyectBo
KaTeropus HaceneHHbIx L
YNCrEeHHOCTb HaceneHusl, TbiC. Yen. pacxof CTOYHbIX | B Poccuiickon
MyHKTOB
Bog*, Tbic. M3/cyT | depepaumm
"opoga-MUNNMOHHKKN Cabiwe 1000 Cabiwe 300 12
KpynHenwume ropoga 500-1000 150-300 25
KpynHble ropofa 250-500 75-150 36
BonbLune ropoaa 100-250 30-75 91
CpepnHue ropoga 50-100 15-30 157
Manble ropoga Onsa uenen pa3paboTku crpaBoYHMKa NpU
aHKeTMpoBaHuM bbinia orpaHuYeHa gua- 12-15 89
na3oHoM 40-50 (06bekTbl |- KaTeropum)
Bcero 404
* [pn obLiem ygensHom BogooTBeneHun 300 n/yen B CyTKu.
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Bbinn nonyyeHsbl 3anonHeHHble aHkeTbl 0T 200 noceneHun 1 ropoacknx OKpyros, oT

BCeX doefepanbHbIX OKPYroB 1 6onbluMHCTBa cybbekToB Poccunckon ®epgepaummn. Takmm

o6pa3om, BbiIbopka nonyy4eHHon nHgopmMaumm coctaBnaeT okono 50 %, 4to cnegyeT oue-

HATb KaK Be€CbMa npenctaBUTENIbHYIO. B HaceneHHbIX MNYHKTaX, HanpaBUBLUNX aHKETHI,

npoxumeaeT 60 % ropoackoro Hacenenus Poccuiickon ®egepaumm.

Pacnpe,u,eneHme 0OBEKTOB OYUCTKM CTOYHbLIX BOA, OTHOCUMbIX K |- KaTteropumm no

TeppuTopun Poccuiickon ®egepauunmn n ee cybbektam NOMHOCTLIO COOTBETCTBYET pacnpe-

AENEHNI0 KPYMHbIX HaceNeHHbIX MYHKTOB MO TEPPUTOPUN.

Hanbonbllee KONMYECTBO TakMx OOBLEKTOB HaxoAMTCS B Crieayrulmx cybbekrtax

Poccuinckon ®egepaunn:

MockoBckas obnactb — 42;

KpacHopgapckun kpan — 20;

PocTtoBckasa obnacte — 15;

KemepoBckas obnactb n CeepanoBckasa obnacte — no 14;
JleHuHrpagckasa obnactb — 13;

MpkyTckas obnacte — 11;

CraBpononbckun kpan, Tatapctad n XMAO — no 10.

Ha 311 10 cybbekToB npuxogutca okono 40 % Bcex 06bEeKTOB |- kaTeropun.

O6BbeKTbl NoAoTPacnn, No KOTOPbIM ObINKU NOMNyYeHbl aHKeTbI, ANs AanbHenLwero

aHanmsa 6bInv pasgerneHbl Ha Tpy rpynnbl MO NPOeKTHOW npoundsoguTtensHocTu (MI):

cBbile 300 Tbic. M3/CyT: aHKeTbl nonyyeHsl oT 19 npeanpuaTuii no 20 OC;
oT 100 go 300 Thic. M3/cyT: aHKeTbl Nony4YeHbl oT 28 npeanpuaTuii no 30 OC;

meHee 100 Tbic. M3/cyT: aHKeTbl MonyyeHbl oT 133 npeanpusatuid no 150 OC.

O6bemM JaHHbIX, Noslyd4eHHbIX No obbekTam ouncTku NCB, Nnpu3HaH HegocTaTo4-

HbIM ANgA aHanu3a. [laHHble 6binn nony4YeHbl BCero oT AByx npeanpuatun. MHgopmaums

O CUTyaulunn B HAX npuBegeHa Hxe.

AHanua pacnpegenenmst OC no rogam NOCTPOKMKKM (CPOKY Cry»K0bl), a Takke faHHble

0 NpOBeAeHNN PEKOHCTPYKLMM NpuBeadeHbl B Tabnumue 1.10.
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Tabnvua 1.10 — AHanua pacnpegenernna OC 'CB no rogam NnocTporku (CPoKy crnyxobil)

Mpynnel OC ¢ paznuyHon MM, %
Mogbl noctporikn OC
. 6onee 300 100-300 meHee 100
(dbakTnyeckun cpok cnyxobi)
Tbic. M3/cyT TbiC. M3/cyT Tbic. M3/cyT
[o 1970 roga (45 ner) 22,7 20 13
C 1970 no 1980 roabl (35-45 neT) 50 38 36
C 1980 no 1990 roabl (25-35 neT) 13,7 25 32
C 1990 no 2000 roabl (15-25 neT) 4,5 4 13
C 2000 roga (meHee 15 neT) 91 13 6
MoaBepranucb PeKOHCTPYKLMM NN pacLUMPEHUIO
p p py p p 57 15 37
c 2010 roga, %
MpumevyaHune — PacyeTHbIN CpoK Cnyxbbl BETOHHBLIX OYUCTHBIX COOpPYXeHun — 50 ner.

Bo Bcex Tpex ananasoHax npoussogutenbHocTM OC OCHOBHbIE MOLLHOCTU Oblnn
noctpoeHbl B nepuog ¢ 1970 no 1985 roa. KpynHble 1 cpegHne CTaHUuM SOCTpamBasuchb
0o 1990 roga. Cpeam cTaHUMn eCTb COOPYXKEHUs1, NOCTpoeHHble nocne 2000 roga, — oT
6 % 0o 13 % coopyXeHun.

[o 1990 roga B OCHOBHOM OCYLLIEeCTBSNach AOCTPOMKa COOPY>KEHUI U BBOL, JOMNOS-
HUTenNbHbIX 6nokoB. NMocne 2000 roga CTPOMTENBCTBO HOBbLIX GSTIOKOB U CTaHUMN BENOCH
y)Ke C NPUMEHEHNEM HOBbIX TEXHOMOMKM C yaaneHnem asoTta unm asota n gocdopa. Pe-
KOHCTPYKLUMN C UBMEHEHMEM TeXHOosormm npuxoaatcs Ha 2000—-2015 rogsl. HecmoTpst Ha
CyllecTBeHHble [0 0O6bEKTOB, NOABEPTLUNXCH PEKOHCTPYKUUKM B 2 rpynnax n3 Tpex, pe-
KOHCTPYKTUBHbIE MEPONPUATUS B OCHOBHOM KacariMcb OTKasa OT X/IOpUpPOBaHUS B MOMb3y
Y®-06nyyeHus n nepexona Ha mexaHunveckoe obespoxunsaHune. [lona o6bEKTOB, Ha KOTO-
pbIX peanu3oBaHbl TEXHOMNOMMN yaaneHusa asota (unv asota n ocdopa) He npeBbilaeT
10 % (nogpobHee cMm.: pasgen 2).

AHanuns yaenbHOro BogooTBeaeHNs (N/4en. B CyTKM) NOKa3biBaeT, YTO MPUTOK CTOY-

HbIx Boa Ha OC 'CB gopmMupyeTca B BeCbMa LUMPOKOM AnanasoHe (Tabnvua 1.11).
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Tabnvua 1.11 — BenuunHbl yoenbHoro BogooTBeAEHNS

YpaeneHbih 6pyTTo-nputok Ha OC Ha 1 xuntens (c yye-
TOM MPOMBILLFIEHHOCTM U HEOPraHW30BaHHOIo Npu-
[nanasoHbl npuTokKa TokKa), n/yen. B cytku, ansi rpynn OC ¢ pasnuyHon M1
6onee 300 100-300 meHee 100
TbiC. M3/cyT TbIC. M3/cyT Tbic.M3/cyT
LleHTpanbHbI AnanasoH (60 % OT Bcex cutya- 270-440 180-400 180-410
uni, ot 20 % po 80 % obecneveHHOCTH) (50 % — 270-470) (60 %)
MuH1ManbHble 3HaYeHUs 240 130 80
MakcumanbHble 3HaYeHus 550 670 710

Kak BngHo 13 Tabnuubl 1.10, C yMEHbLUEHMEM MNPOU3BOAMTENBHOCTU AManasoH
yOernbHbIX pacxofoB 3HaYUTENbLHO paclwmpseTtca. Cnegyet OTMETUTb, YTO NP 3TOM 3Ha-
YeHns MeHee 100 n/4yen. B CyTKM COOTBETCTBYET HEMOSTHOMY BOAOOTBEAEHMUIO U (MNK) Ya-
CTMYHOMY OTCYTCTBUIO LIEHTPanM30BaHHOIO BOAOCHabXeHus. B uenom ansa craHuun npo-
n3soanTenbHocTbo 100—-300 Thic. M3 B cyTKM 1 0coBeHHO MeHee 100 Thic. M3 B CyTKM Me-
eTCH pe3epB CHWXKEHUs BogonoTpebneHnsa (1, cooTBeTCTBEHHO, Nnputoka Ha OC 'CB) ny-
TEM NPUHATUS Mep MO 3KOHOMWUKU BOAbI.

Kak 661510 oTMeyveHo B pa3sgene 1.1.2, B nocnegHne gecatuneTus npousoLwso cy-
LLleCTBEHHOE CHMxeHne Harpy3ku Ha OC 'CB. Pacnpeagenexnmne OC no BennumHe rmgpas-

nn4eckon Harpysku, B npoueHTax ot N nokasaHo B Tabnuue 1.12.

Tabnuua 1.12 — OugeHka akTn4eckomn ruapasnmyeckon Harpyskm Ha OC

Mpynnel OC ¢ pasnuuHon MM, %
OueHka Harpysku bonee 300 100-300 meHee 100
Tbic. M3/cyT Tbic. M3/cyT | ThIC. M3/cyT
PaboTtatoT ¢ He3HauUTENbHON Neperpyskon 0 11 1
Bnusko k npoekTHon npoussoautensHocTh (70-100 %) 21 27 12
CyuiecTtBeHHO HeforpyxeHbl (50—70 %) 48 42 19
Huskasa Harpyska (meHee 50 %) 32 20 68

Takum o0bpasom, MMeroLMecs MOLLHOCTN COOPY>KEHUIN Ha BONbLUMHCTBE PaccMOT-
PEHHbIX CTaHLUMIA MMEIOT XOPOLUMI NoTeHUMan Ansa BHEAPEHUS COBPEMEHHbIX TEXHOMOMI
BMONOrMyeckon OYUCTKU, KOTOPbIN Ha AaHHbIM MOMEHT Mano peanu3oBaH. OgHako cne-
AyeT yunTbiBaTh [Ba BaXHbIX dpakTopa:

— OCHOBHbIE MOLLHOCTU COOPY>XEeHUIN Obinin nocTpoeHbl B 70-80-x rogax v npu
PEKOHCTPYKUMN TpebyeTcss 60NbLUMN AN MEHbLUMIA 06 bEM BOCCTAHOBMEHUSA COCTOSIHUSA

Xene3obeTOHHbIX KOHCTPYKUM. OTO yBenuumBaeT ctommocTb paboTt ot 50 % go 500 %
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OTHOCMUTENbHO peTexHonornsaunn npouecca buonormyeckon O4YNCTKMU (M3MEHEHUS TEXHO-
normm ¢ 3ameHon obopynoBaHns);

- C Y4eTOM TOro, 4Yto MaccoBasi Harpy3ka Ha OC 'CB copmupyeTcs nponop-
LUMOHaNbHO KONMMYECTBY XUTeNen ¢ y4eToMm cOpOCOB NPOMbILUNEHHbIX NPeaAnpUsTUI, Be-
NMYMHA HEeAOorpy3kM MO MPOEKTHbIM MoKasaTensam abCconTHO He TOXAECTBEHHa Heno-
rpyske no 3arpssHsowmm sewectsam. Ha OC NCB Tonbko COOpyXeHUs1 MexaHU4eCcKom
OYUCTKN N OTCTaMBaHUSA PaccyYUTbIBAKOT MO pacxondy, OCTasnbHble COOPYXEeHUS — no Mac-
COBOW Harpyske.

Cutyaumna c OC INCB B I'YI1 «MocsogocTok» — eguMHCTBEHHOM B Poccun npegnpu-
ATUK, SKCMyaTUPYIOLEM 3HAYNTENbHOE YNCIIO TakUX CUCTEM, — NPUBELEHA HUXE.

[MepBble OUMCTHbIE COOpPYXeHUs Ons cenntebHbix BoOoCOOpHbIX nnowaaen obinu
paspaboTaHbl B MockBe B Tpex Bugax: Npyabl-OTCTONHUKA, COOPYXEHMUS KAMEPHOro Tmna
(CKT) u wmToBble 3arpaxgeHus B aksatopuun p. MOCKBbI.

3agayen nepBbIX OYUCTHBIX COOPY>KEHUI ABMANOCH 3aAep)KaHue B NosIHOM obbeme
Mycopa, YaCTUYHO B3BELLEHHbIX BELLECTB U HedhTenpoayKkToB. [1pu aToM npegycmaTpusa-
NOCb CHMXXKEHME KOHLIEHTpaLMM 3arpsi3HEHUIN B cpegHeM Mo B3BELLEHHbIM BellecTBam 4o
30-50 mr/n, a no HedbTenpoaykTam — A0 5—-8 Mr/n. Ha ouncTtHoe coopyxeHne Hanpasna-
nacb Hanbornee 3arpsi3HeHHasa 4acTb NOBEPXHOCTHOrO CTOKa OT AOXAEW C Nepnuoaom of-
HOKPaTHOro NMpeBbILLEHNA pacYeTHOM MHTEHCUMBHOCTK B npegenax 0,05-0,1 roga, a Takke
YacTb TanbIX BOA.

[na nponycka NUKOBbLIX PacxXOAOB AOXAEBbLIX M TanbiX BOA NpegycMatpuBarnoch
YCTPONCTBO OBrOHHOrO KOMMeKTopa, HanpaBnsowWwero 3T CTOKM MUMO OYUCTHBIX COOpY-
XXeHun ¢ nocnegyowmm cbpocom B BogHble 06BbeKTbl 6€3 0uMcTKN. CUnTanochk, YTo yka-
3aHHbIE CTOKM HECYT 3HaUYUTESNIbHO MEHbLLEE KONMYECTBO 3arpA3HEHUI, YEM CTOKW, NOCTY-
naroLime ¢ nepBbiMy NopumsiMn goxaen. Takmm o6pa3om, Ha AaHHOM aTane akKymyrnmpo-
BaHMe MOBEPXHOCTHOro CTOKa He npegycmMatpuBanocb. OgHaKO MO TEXHUKO-3KOHOMMUYE-
CKUM COOBpaXeHNsM ONs CHWKEHUA ANamMeTPOB KOSNEKTOPHOW CeTun npu GonbLIOon nNpo-
TSPKEHHOCTM rNaBHbIX KONNEKTOPOB B CUCTEME BOAOOTBEAEHUS YCTpanBanucb perynmpy-
loLLMe pesepByapbl.

B cepeaunHe 1980-x rogoB Havanu UCNonb30BaTbCHA OYUCTHbLIE COOPYXEHUS, OCHa-
LLieHHble 6oKaMn TOHKOCMOMHOIo OTCTanBaHMsa N unbTpammn (KacCeTHbIMU) AOOYMUCTKMN.
Takne coopyxeHus gasanun 6onbLmi ahekT, Hexenu Npyabl-oTCTONHUKKM, CKT unu wu-
TOBble 3arpaxaeHusi. x rabaputbl Obinu B 2—2,5 pasa MeHbLLE.

C cepeanHbl 1990-x rogoB B cBA3N co ctpoutensctBom MKAL n 3-ro TpaHcnopT-

Horo konbua Ha 6anaHce MY «MocBOAOCTOK» NOSABUNNCH TaK Ha3blBaeMble COOPYKEHUS

44



UTC 10-2019

rnyboKON OYUCTKN HAKOMUTESBLHOrO TUMa C NocreayLen JOOYUCTKON CTOYHbIX BOL, MHO-
roctyrneH4yaTon HanopHon puneTpauuent. o gocturaemomy apdekTy O4NCTKU (MO OCHOB-
HbIM NOKa3aTenaMm 3arpa3HeHus) ykasdaHHble OC noYTu BbIXOASAT HA Ka4eCTBO OYMCTKM NO-
BEPXHOCTHbIX CTOYHbIX BOA Ha ypoBHe NOKpsw6x0s, O4HAKO Npu obcnyxmeaHum Bogocbop-
Hon nnowaan 6onee 20-30 ra CTOMMOCTb MX AKCNSyaTauum BeCbMa BbIiCOKa.

B TOT e neprof Ha4anu NPUMEHSITLCA CoopyXeHus rabuoHHoro Tuna (CI'T). Mno-
Wwaab BogocbopHoro 6acceriHa gnst TaknMx COOPYXeHU He3HaumTenbHa — oT 1,5 go 5,0
ra. B OCHOBHOM OHW MPUMEHSIIOTCS AJ151 O4YUCTKN CTOKOB C AOPOXHbBIX NOKPLITUIA 1 Bnnspac-
NOMOXEHHbIX OTKOCOB.

Takke HaxoOAT NPMMEHEHME COOPYXKEHUS C peareHTHon obpaboTkomn, hnoTaumoH-
HOW OYUCTKOM, (bunbTpaumnen B ounbTpax C nrasakoLLen 3arpy3Komn.

B CaHkT-lNeTepbypre nepBble OYMCTHBIE COOPYXXEHUS, MOCTPOEHHbIE B 1992 roay
(170 n/cek) kpome CTyneHn oTcTanBaHna BKoHann 6e3HanopHble NEHONONMNCTUPOSIbHbIE
GuneTpbl. B 1992 rogy cxema o4ncTkM Bbinia paccymtaHa Ha ouncTky He 6onee 20 % no-
BEPXHOCTHbIX CTOYHbIX BOA MOCENEHNS N He Morna OblTb OPUEHTMPOBAHA Ha AOCTUXKEHNE
TpebyeMbIX B HacTosLee BpeMsi NokasaTefnen HU No B3BELUEHHbIM, HX No HedTenpoayk-
Tam. HaumHas ¢ 2009 roga 6binm npuHATbl B akcnnyatauuto ewe 6 OC MNCB pasnuyHon
npoussgutensHoctn ot 30 go 170 n/cek (U3 HUX 3 — B nocnegHne 3 roga) co cxemamu
©e3HanopHON MNU HanopHou dubTpaunm C pasnnYHoOM OUIBLTPOBANbHOM 3arpy3Koun.
OnbIT aKcnnyaTauum 3TMX COOPY>XEHU NoKasar, YTo OHM He obecneyvnBatoT TpeboBaBLUN-
eca oT Hux nokasatenu (MOKpswexos) HU MO B3BELLEHHbIM BelwlecTBaMm, H1 no BI1K, Hu no
HedTenpoayKTam.

Cutyauma no 3arpsisHeHHocTn TCB no pesynbTaTtam aHanu3a aHKeT NnokasaHa B
Tabnuuax 1.13, 1.14.

Tabnuua 1.13 — 3arpA3HeHHOCTb NOCTYNALLMX CTOYHBLIX BOA NO OPraHUYeCKUM 3arpsi3HeHnam

PacnpepeneHve 3arpsi3HEHHOCTM MO B3BELLEHHbLIM
[vanasoH 3arpsa3HeHHOCTN, B3BELLEHHbIE BELLe- BewiectBam/BlKs, % ana OC c MM
ctea,mr/n/BlMKs, mr/n 6onee 300 100-300 meHee 100
TbiC. M3/CyT TbiC. M3/CyT TbiC. M3/cyT
HuskokoHUeHTpupoBaHHble (MeHee 150/130) 21/22 28/31 30/30
CpenHekoHueHTpupoBaHHble (150—250/150-230) 41/42 48/48 50/57
BbiCOKOKOHLEHTpUpOBaHHbIe (cBbile 250/230) 32/36 24/21 20/13

MpumeyvaHue. MNepen yepTon — B3BeLLEHHbIE BelecTBa, nocre YyepTbl — BIKs.
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Tabnuua 1.14 — 3arps3HEHHOCTb NOCTYNaKLWMNX CTOYHBLIX BOA MO a30Ty u hocdopy

PacnpepneneHuve 3arpsa3HeHHOCTM N0 aMMOHUAHOMY
[nanasoH 3arpsi3HEHHOCTU NO
asoty/docdopy docdaTos, %, gna OC c MMM
aMMOHUHOMY a30Ty, mr/n/
6onee 300 100-300 meHee 100
docdopy docdartos, Mr/n
TbiC. M3/cyT TbiC. M3/cyT TbiC. M3/cyT
HW3KOKOHLLEHTPUPOBAHHbIE
5,6/22,2 41/33 30/30
(meHee 25/meHee 2,2)
CpeaHEeKOoHLEHTPMPOBaHHbIE
P Pap 66,6/38,9 40/41 38/33
(25-35/2,2-3)
BbICOKOKOHLIEHTPMPOBAHHbIE
27,8/38,9 19/26 32/37
(cBbiwe 35/3,0)

AHann3 KOHUEHTpaLmin NoCTynarLLen CTO4YHOMN BOAbI MOKa3biBaeT yBeNMYeHe pas-
Opoca BCTpe4yaeMOCTU C YMEHbLLUEHNEM NPOU3BOAUTENBHOCTM CTAHLMKN, YTO OO bSCHAETCS
OonbWMM Anana3oHOM yAerbHbIX PacxodoB U yBENMYEHUEM BIUSHUSA MPOMBbILWSEHHbIX
CTOKOB C YyM€EHbLUEHNEM NPOU3BOAUTENBHOCTU CTaHUMN. XapaKTepHble Anana3oHbl 4515 ro-

POACKMX CTOKOB NpeacTaBneHsl B Tabnuuye 1.15.

Tabnuua 1.15 — XapaktepHble AMana3oHbl KOHLEHTPaLW 3arpsi3HeHnn B ucxoaHbix CB

[nanasoHbl 3arpA3HEHHOCTM CTOYHbLIX BOA, Mr/n
3arpssHsitoLimne HuskokoHUeHTpu- | CpegHekoHUeHTpupo- | KoHueHTpupoBaH- Mpn BAnaHUN
BelecTsa poBaHHbIE CTOYHbIE BaHHbIE CTOYHbIE Hbl€ CTOYHbIE NPOMBbILLIIEHHbIX
BOAbI BOab BOAbl CTOYHbIX BOJ,
B3BelueHHble
MeHee 150 150-250 Csbiwe 250 BonbLie 400
BellecTBa
BlMKs Menee 130 130-230 Csbiwe 230 BonbLie 400
XIMK MeHree 300 300-600 Csbiwe 600 Bonbwe 800
A30T aMMOHUHBIN MeHee 25 25-35 Csblwe 35 Bonee 50
doccop dhochartos MeHee 2,2 2,2-3,5 Csbiwe 3,5 Bonee 5

B pesynbTtaTte CHWXeHUa yaenbHOro BogootTBedeHus yxe Ha 25-35 % OC c MM

cabiwe 100 Tbic. M3/CyT NOCTYyNakT CTOYHbIE BOAbI, KOTOpPbIE B ycroBusix Poccuiickon de-
Aepauuun cnegyeT OUEeHUTb, Kak BbICOKOHLEHTpUpoBaHHble. CriegyeT obpaTuTb BHUMaHWeE,
4yTO B ycrnoBusx 3anagHon EBponbl, B ocobeHHocTn OPIT, rae Hopma BogoOOTBEAEHUSA BO
MHOTMX HaceneHHbIX MyHKTax Hke 80 n/4en. B CyTKW, NOHATUE BbICOKOKOHLEHTPMPOBAaH-
HbIX CTOYHbIX BOJ CYLLECTBEHHO OTNINYAETCHA: OHN XapakTepusyrTca Kak MUHUMYM BABOE

6ONbLWMMKN 3HAYEHNAMM 3arpsiI3HEHHOCTU NO B3BELWEHHbIM BellecTBam v BlMNKs. OT1oT dakT
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OKa3blBaeT CYLLECTBEHHOE BO34eNCTBME NP Mcnonb3oBaHum B Poccuiickon depepaumnm
TEXHOMOrMM O4NCTKK, paspaboTaHHbix Ana 3anagHon EBponsi.

HecmoTpa Ha cHWxXeHue yaernbHoro BogootseaeHus, okono 1/3 scex OC c INIM me-
Hee 300 Tbic. M3/CyT nony4atT HU3KOKOHLIEHTPUPOBaHHbIE CTOYHbIE BOAbI, B TOM YKCHe Mo
asoTy u pocopy.

BaxHbIn bakTop ANS MCNONb30BaHUA TEXHOMNOMMW yaaneHus asota — Temnepa-
Typa CTOYHbIX BOA. [JaHHble NO pacnpeneneHnio MMHUMasnbHbIX CPeOHEMECSAYHbIX TEMMNe-

paTyp npuBeeHsbl B Tabnvue 1.16.

Tabnuua 1.16 — TemnepaTypa NOCTyNalLWmUX CTOYHbIX BOA,

PacnpeneneHune TemnepaTtypbl, CpeaHsst 328 MecsL, C MUHU-
CpenHsist TemnepaTtypa 3a Mecsil, C MUHK- ManbHbIMW (3UMHUMM) 3Ha4YeHUsIMU, %, gna OC c MM
ManbHbIMW (3MMHMMM) 3HaYeHusmu, °C Gonee 100-300 MeHee
300 Tbic. m3/cyT TbiC. M3/cyT 100 Tbic. M3/cyT
OyeHb xonoaHas, meHee 12 14,3 14,9 47
YMepeHHo xonogHas, 12-16 42,9 51,8 37
Tennas, cebiwe 16 42,8 33,3 16

Ona OC c MM 100-300 Tbic. M3/cyT OCHOBHOW AManasoH TemnepaTypbl CTOKOB 12—
16 °C, a ana OC c NN meHee 100 Tbic. M3/cyT Hanbornee xapakTepHa TemnepaTypa 12—
14 °C, npnyem cTtokm ¢ Temnepatypon 10 °C n meHee coctaBnaoT 23 %, YTO CyLLEeCTBEHHO
ANS OLeHKM BO3MOXHOCTM NPOBEAEHUS Npouecca HUTpUduKaumm.

Ananua BnmsHmus OC TCB Ha okpyxatwLyo cpeay No AaHHbIM aHKET NpUMBEAEH B
pasgene 3.

B Bngy MmHumansHon nHpopmauum, nony4eHHon n3 aHkeT, B Tabnuue 1.17 npuso-
aatca gaHHble CI 32.13330-2012 [23] no 3arpsisHeHHocTu NMCB, nonyyeHHble paHee cne-
unanuctammn B pesynbtate 0600LEeHNss MHOTONEeTHUX UCCNedoBaHUA NO U3YYEeHUo Co-

ctaBa 1CB noceneHnin, pacnonoXeHHbIX B PasfinyHbIX KNIMMaTUYECKMX panoHax CTpaHbl.
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Tabnuua 1.17 — [MpumepHble 3HaYeHWs KOHLEHTpauun B OOXOEBOM W TanoOM CTOKax Ansg

PasnNMYHbIX y4acTKoB BOAOCOOPHBLIX MOBEPXHOCTEN CENUTEBHBIX TEPPUTOPUIA

33FpH3HeHHOCTb NOBEPXHOCTHbLIX CTOYHbLIX BOA, Mmr/n

[doxaeBow cTok Tanbin cToK
Tun yyacTtka
BaBelleHHble HedTe- | B3BelueHHble Hedre-
BIKs BIKs
BellecTBa NPOAYKTbl |  BellecTBa NPoAYKThI
YyacTtku cenutebHom TepputTopun ¢
BbICOKMM ypOBHEM GraroycTpon-
CTBa W PErynsipHon MexaHWu3upo-
BaHHOM YOOPKOW AOPOXHbLIX MO-
. 400 30 8 2000 50 20
KpblITUN (LeHTpanbHas 4acTb ro-
pofa C agMUHUCTPATUBHbIMU 34a-
HUSMW, TOProBbIMU U y4eOHbIMMK
LeHTpamu)
CoBpemMeHHas xunas 3acTpovika 650 40 12 2500 70 20
MaructpanbeHble ynuubl C UHTEH-
1000 60 20 3000 85 25
CMBHbBIM [BVDKEHMEM TpaHcnopTa
Tepputopun, npunerawowme K
2000 65 18 4000 110 25
NPOMbILLIEHHBIM NPEANPUSATUAM
KpoBnu 3gaHumn n coopyxeHui <20 <10 | 0,01-0,7 <20 <10 0,01-0,7
TeppuTtopum ¢ NpeobnagaHeM MH-
OMBUAYanbHOM XUIMOW 3aCTPOVKuY; 300 40 <1 1500 70 <1
ra3oHbl U 3eneHble HacaXXaeHus

Hanbonee 3arpsAa3HeHHbIM No BCEM MoKa3aTtesiaMm, no AaHHbIM Ceoga npasun, sAB-

NAeTcsa Tanbl CTOK, KOTOPbIM MO 3Ha4veHuto nokasatens bIK npubnuxaeTcs K HU3KOKOH-

LEHTPUPOBAHHbLIM X03ANCTBEHHO-ObITOBLIM CTOYHBIM BOAAM.

1.5 N'papgauum o6bLEKTOB NOAOTPACHM MO MPOM3BOAUTENILHOCTU

ANnA AanbHeuwero Ncnonb3oBaHuA B cnpaBo4yHuke HAT

K I-7 kaTeropum npupogonons3oBaTenen, Ans KoTopbix 6yaeTt obsa3aTeneH nepexon

Ha HOT, n noJjiydeHne KOMMnJieKkCHoro paspeleHnda Ha OCHOBaHUM TEXHONOMMYECKMX noka-

3aTernien, OTHeCEHbl BCe 0OBEKTbI OYMUCTKM CTOYHbIX Bog LICB ¢ o6bemom nocrtynatomx

CTOYHbIX BoA cBbiwe 20 Tbic. M3/cyT (ans OC 'CB cooTBeTCTBYEeT MOLLHOCTU OYUCTHbIX

coopyxeHuin 50—60 Tbic. IHXK).
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MpuHumn knaccudgukaumm obbektoB OC aBndeTca npeameToM auckyccmin. Pacxopg
CTOYHbIX BO — TPagUUMOHHBLIN, MPUBbLIYHBIA NapameTp. OQHaKo OH He B MOSIHON Mepe
oTpaXkaeT Kak npupoaooxpaHHyto posnb 06bektoB OC LICB, Tak n noTeHumanbHyo 3Koo-
MMYECKy ONacHOCTb, TaK Kak Npu pasHbIX BENMYNHaAX yaenbHoro BogonotpebneHms noce-
NeHUsi C OAMHaKOBOW YNCIIEHHOCTbLIO HaceneHust MoryT o6pasoBbiBaTb pacxobl CTOYHbIX
BOJ, oTniMyarwmecs B 2—3 pasa. YuntbiBas TEHOEHUMIO K CHUXXKEHUIO 3TUX MokasaTtenen,
BO3MOXEH CaMONpOouM3BOSIbHbIA Nepexo 06bEKTOB U3 OQHOMO AMana3oHa B APYron, gaxe
npu pocTe HaceneHns obcnyxmBaemMblX UMW HaceneHHbIX MYHKTOB. OTO MOXET 4e30pUeH-
TMpOBaTb CYyOBLEKTLI perynmpoBaHus.

Pacxon cTouHbIX BOA onpeaensieT o6beMbl MeHbLLEN MO CTOMMOCTU UHBECTULINI
YacTtn ob6bektoB OC 'CB, a MMeHHO COOpYXeHUn MexaHN4YeCKOM OYNUCTKN, BTOPUYHOIO OT-
cTamBaHus, obeszapaxmnBaHus, 4O0OYMCTKU. bonee MHpOpMaTMBHBLIM NapaMeTpoMm s
knaccudgukaumm OC NCB saBnsieTca napameTp «3KBUBANEHTHAs YMCNEHHOCTb XUTENENy.
JTO0T napameTp npucytcteyeT B CBoge npasun [23]:

«9.1.3 O6Lwyo Npon3BOAUTENBHOCTb OYMUCTHBIX COOPYXXEHUIN NO NOCTYNaKLUM op-
raHNYEeCKMM 3arpsisHeHnAM (SKBMBaNeHTHas YUCIeHHOCTb xuTenen, I4YXK) gonyckaeTcs

onpenenaTtb no gopmyne

Npeq = 1000Bens / 60 (1),

roe Bens — makcumanbHasa cpegHsasa Harpyska no blKs Ha OC 3a 2 Hegenu 3a 3-neTHuUn
nepuwog HabnogeHun, kr Oz /cyT;
60 — pacyeTHoe konn4yecTBO 3arpsasHeHun no blKs ot ogHoro »xutens, r Oz/yen. B

CYTKWN.

BenununHa 34X cTtporo nponopumnoHanbHa Macce opraHn4eckux 3arpa3HeHunm, no-
ctynatwowmx Ha o6bekTbl OI'CB. Takum ob6pasom, oHa BKto4aeT B cebs He TONbKO 3arpsas-
HEHWS OT XXWUTENen, HO 1 OT BCex Npo4vmx aboHeHToB. BennunHa 34X (kak npounsBoaHas
OT MaCCOBOW Harpy3ku rno 3arpA3HeHMsIM) Npu pacyeTe CoOopy>XeHun onpeaenset ob6bembl
Hanbonee goporocroswmx o6bvektoB OC 'CB: coopyXeHunin 6G1nonornieckomn 04NCTkn n 0b-
paboTkn ocaaka.

MapameTtp BYXK ucnonbsyetcs kak 6a3oBbi Anga knaccudpukaummn obbvektoB B EC
N B XenbCUHCKON KOHBeHUMn [33], B 4aCTHOCTU, B KOTOPOW OMEPUPYIOT BblpaXXeHNeM
«Harpyska CTOKOB, SKBMBarieHTHasi CTOKaM OT (YMCrO0) Xutenemr.

B TO Xe Bpems napameTp pacxona CTOYHbIX BOA, B OOMbLUMHCTBE CriyvyaeB onpeae-
naet o6bembl nHeectuumii B OC MNCB 1 no3BonsieT ocywecTBNATb Knaccudukaumo oob-

€KTOB LUEeHTparnm3oBaHHOINo orteegeHnAa NoBepxHOCTHbIX CTOYHbLIX BO.
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MapameTp OYXK He BoLLEN KaK KpUTepuin B NPOEKT nocTaHoBneHusa MNpaButenscrea
P®, yrBepxaatowiee TexHonorndeckne nokasatenu HOT gns otpacnu. B Hem o6bem
cpegHerofoBoro hakTm4yeckoro NpUToKa 3a CyTKM UCNOSIb30BaH B Ka4YeCTBe KpUTepus oT-
HeceHnsa K anana3oHy molHoctn OC He Tonbko ansa MNCB, Ho n gns CB, 4To NnpoTuBOpe-
YUT MUPOBOMY OMbITY.

B tabnuue 1.18 npueegeHa knaccucpumkauma OC LICB NCB ansa uenen gaHHoro
CcrnpaBOYHMKA, HA OCHOBAHUWN Kak cpefHero CyTOYHOro pacxofa, Tak u napametpa IQ4X.
CnepnytoeT 0TMETUTb, YTO aHHasi Knaccudgukaums paspaboTtaHa ¢ MCNoNb30BaHNEM Knac-
cupmkauumn TMNOB nocenexHni no I'pagoctponTensHOMY Kogekcy Poccuinckon egepaumm

OT UX YNCHEHHOCTH [34].

Tabnuua 1.18 — Knaccudmkauna OC LICB I'CB no gnanazoHam MOLLHOCTH

HavnmeHoBaHue Pacxon noctynatomx Harpyska no BlNKs Ha OC LICB co YcnoBHas ymMcneH-
AvanasoHa CTOYHbIX BOA, M3/cyTd CTOYHbIMW BOAaMU, NOCTYNaKLWMMK | HOCTb, B €AMHMLAX

moLyHocTn OC N3 HacerneHHoro NyHkTa, Kr/cyT? oYX
CBepxKpynHble Csbiwe 600 TbIC. Bonee 180 TbIC. Bonee 3 mnH.
KpynHenwmne 200-600 ThIC. 60—180 TbIC. 1-3 MnH.
KpynHble 40-200 ThbIC. 12—-60 TbIC. 200 Tbic. — 1 MIH.
BonbLuve 10-40 TbIC. 3 Tbic. — 12 ThIC. 50—-200 ThIC.
CpegHune 4-10 TbIC. 1200-3000 20-50 TbIC.
HebonbLne 1-4 TbIC. 300-1200 5—20 ThIC.
Manble 100-1000 30-300 500-5 ThbiC.
Ceepxmanbie 10-100 3-30 50-500

D Mpu GpyTTO-HOPME BOOOOTBEAEHMS, MPUHATON ANS AaHHbIX PacYeTOB PaBHOM MO HWXHEN rpaHuLe
OCHOBHOro gnanasoHa ans 6onbwmnHctea OC NCB (Tabnuua 1.11), coctaBnstowen okono 200 n Ha 3ape-
TMCTPMPOBAHHOIO XNUTENSA HaCceneHHOro NyHKTa.

2 B uensix onpeaeneHus ananasoHa MOLLHOCTM OYMCTHBIX COOPYXEHUI onpeaenseTca cpeaHuii 3a 3
KaneHaapHbIX roga noapsa, NnpeAlecTByoWmnX rogy nogadm 3asBku Ha NonydYeHne KoMMIeKCHOro aKono-

r’M4eCcKoro paspelieHunAa, 06bem 06poca CTOYHbIX BOA B BOAHbI 06bEKT, HO He bonee FlpoeKTHOl7| MOLLIHOCTH

OYUCTHBIX coopyXeHuin. OnpepeneHne obbema BeeTcs C UCMONb30BaHMEM NopsiAka BegeHnst co6CTBEH-
HUKaMn BOOHbIX OO BEKTOB M BOAOMOSb30BaTENAMM y4eTa 06beMa 3abopa (M3bsATUSA) BOOHBIX PECYPCOB U3
BOAHbLIX 0O6BbEKTOB M 00beMa cbpoca CTOUHLIX BOA M (UNK) OPEHaXHbIX BOA, X KayecTBa, YTBEPXKOEHHOro
Munnpupogpbl P®. B cnydae, ecnm o4McTHbIE COOpPYXXeHMs Oblnu BBeAEHbI B 3KCMyaTaumio MeHee, YeMm 3a
3 kaneHgapHbIX roga, NpeawecTBYOLWMX rogy nogadm 3asiBKM Ha MonyvyeHne KOMIMIIEKCHOrO 3Konornye-
CKOro paspelleHusi, onpefensieTcs cpeaHuin 3a Nnepuog, ¢ AaTbl BBEAEHMSA B SKkcnnyaTaumtio obbem copoca
CTOYHbIX BOA B BOAHbIA OOBLEKT. [N OYUCTHBIX COOPYXEHWIN, HE BBEOEHHbIX B 3KCMyaTauuio B LEnsx
onpefeneHusa aguanasoHa MOLHOCTU OYUCTHBIX COOPYXXeHUn, 06beM cOpoca CTOYHbIX BOA B BOAHbIV 00b-

€KT NPUHNMaETCA paBHbIM Cpe,D,HeFOJJ,OBOI;I I'IpOGKTHOVI MOLLHOCTU OYUCTHbIX COOpy)KeHMI;L
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B panbHenwem B 4aHHOM CpaBOYHUKE NpuUBeAEHHbIe B Tabnuue 1.18 HanmeHoBa-
Hua kaTeropun OC 'CB ynotpebnstotcsa B cootBetcTBumM ¢ MM a1nx OC, ykasaHHON B Tab-
nmue.

Mockonbky B pasgene 5 Ans yctaHOBOK KaTeropuin He 6onee «cpegHux» onpege-
neHbl 6onee msrkme TexHonorndeckne nokasatenu HOT, BaXKHO yunTbiBaTh 3PeKT arno-
Mepauumn 1 OCBOEHNSA NPUTOPOLHbIX TEPPUTOPUMN.

[Ons otHeceHmna OC 'CB cTo4HbIX BOA K JaHHbIM gnana3oHam MOLLHOCTU OYUCTHbIX
COOPYXEHUI Takke Heobxoanumo, YToObl paccTodHne no 6eperoBon NMMHUM BOAHOMO 06b-
eKTa OT BbIMyCKa OYULLEHHbIX HA JaHHbIX OYUCTHBIX COOPY>KEHUAX CTOYHbIX BOA4 A0 6nun-
Xanwero cnegyoLwero opraHM3oBaHHOIO Bblfycka CMeLLaHHbIX (FOPOACKMX) CTOYHbBIX BOA
noceneHnn nnm ropoacknx OKpyros, COCTaBIsAno:

- AJ151 OTHECEHUS K cBepXMaribiM — He MeHee 1 Ku;

- ANA OTHECEHUSA K MarnbiM — He MeHee 3 KM;

- ANs OTHeCeHUs K Hebonbwnm — He meHee 10 Km.

Bce o4ncTHbIE COOPYXKEHUSA CMELLAaHHbIX (TOPOACKMX) CTOYHbBIX BOA OT CBEpPXMarbiX
A0 CpefHUX BKMYUTESBbHO, BbIMYCKM KOTOPbIX B BOAHbIE OOBEKTLI pacnofioXeHbl Apyr OT
Apyra 6nvmxe ykasaHHbIX 3Ha4Y€HWUn, OTHOCATCS MO AManasoHy MOLLHOCTU OYUCTHBIX COOPY-

XXEHUN K CpeaHUM.
1.6 DHepro- n pecypconoTpebrieHne nogoTpacnu

1.6.1. OHepronoTpebneHune

Mopgotpacns OC LICB I'CB, Hapsagy ¢ BogocHabxeHneM, OTHOCUTCS K Yncrny Hambo-
nee 3HEProeMkuMx B WMHMPACTPYKTYpE HAaCENeHHbIX MYHKTOB, B COBOKYMHOCTM YCTynas
TONbKO METPOMNONUTEHY B TEX rOpoAax, rae OH UMeeTcs.

OCHOBHOE KONMMYEeCTBO 3HEPTUKN pacxXoadyeTCs Ha nogady Bo3gyxa B asapoTeHkn buo-
NOrMYeckon O4YNCTKN Ana obecneyeHns pacTBOPEHUSI B UIOBOW CMeCK HeOBXoaNMMOro Ko-
nvyecTBa Kucnopoga, notpebnsemoro 6aktepusammn B nNpoLecce pasnoXeHus 3arpsidHe-
HUW. B ngeanbHOM cryyae nogaya Bo3gyxa W, COOTBETCTBEHHO, PAcXo, ANEeKTPO3HEprnm
AOIMKHbI BbITb NPONOPLMOHANbHbI NOCTYMNIEHMIO CO CTOYHLIMU BO4AMU 3arpsi3HEHUN, Ha
OKMUCIIEHME KOTOPbIX PACXOAYeTCs KMCIOPOA. YUnTbIBas TO, YTO 3arpsAi3HEHHOCTb CTOYHbIX
BOJ, Kak NokasaHo BbllLE, UBMEHSIETCS B OYEHb LUMPOKOM AnanasoHe, AaHHbIe No SHepro-

I'IOTpGGJ'IeHIMO OTHECEHbI HE K MeTpaMm Ky6I/I‘-IeCKI/IM CTOYHOW BOAbI, a K Kunorpammy CyMmbl
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KMCIOPOLOKUCNSEMbIX BELLECTB (KMCNOPOOHbIN SKBUBaANeHT, K3) B CTOYHbIX BOAax, K Ko-
TOpPbIM OTHEeCeHbl BelwecTBa, onpegensemsble kak blMKs 1 ammoHuiiHbI a3oT. BenvyumHa
KO paccuntana no dpopmyrne

KO = 4,6 Cn-nHa + Cobriks (2).

OHepronoTpebneHne, oTHECEHHOE K Macce KO, MOXeT paccMmaTpuBaTbCs HE TONbKO
NPUMEHUTENBHO K COOPYXXEHNSIM BUONOrMYECKOM OYNCTKN, HO U K 3aTpaTaMm areKTpoaHep-
MKW Ha NPOLLECC OMUCTKM MOCTynarLwen CTodHOM BoAdbl. B aToM cnyyae gaHHbIM nokasa-
Tenb OTPa3nT Hanuime, NMbo OTCYyTCTBUE NEPBUYHOIO OCBETNEHNS, KaK dhakTopa, BNunsito-
LLIero Ha aHepronoTpebreHne.

OntumanbHoe (C MMHUManbHbIMWU HE3MMEKTUBHBIMU NOTEPSAMU) NOTpebneHune
3MIEKTPO3HEPrUN Ha nogadvy BO3adyxa B 3aBUCUMOCTM OT TEXHOSIOrMYECKOro npolecca co-
crasnget 0,25-0,40 kBT-4/kr KO (MUMHUMYM — Npy ONTUMU3MPOBAHHOW TEXHOMOrmn yaa-
neHnsa asoTta ¢ AeHuTpudukaumen, MakcCumym — Ansi pa3BuTon HUTpudukaumm 6es yaa-
neHunsa asoTa geHuTpudumkaumnen, nogpobHee cMm.: pasgensl 2 u 4). Npn 3arpAa3HEHHOCTH
CTOYHOM BOAbl no Tabnuue 1.3 aTOT Amana3oH OygeT coorteBetcTBoBath 0,075
0,12 kBT1-4/mM3 npu ncnonb3oBaHUM NepBMUYHOro oTctameaHus un 0,09-0,145 kB1.y /m2 Ges
NepBUYHOro OTCTamMBaHus.

AHanu3 ¢akTMyYeckmx aHKeTHbIX AaHHbIX No 3HepronoTpebnenmio OC LICB 'CB

npueeneH B Tabnuue 1.19.

Tabnunuya 1.19 — YagenbHoe 3Hepronotpebnenne Ha npouecc 6GUonormieckon OUNCTKN

YpaeneHoe sHepronoTpebnenue, kBT-u/kr K3, gna OC c NI
6onee 300 100-300 meHee 100
Tbic. M3/cyT TbiC. M3/cyT Tbic. M3/cyT
[Onana3oH 0,23-0,9 0,44-2,1 0,38-14
CpeaHee 3Ha4yeHune 0,52 0,6 1,37
CpeaHuii gnanasoH
0,42-0,62 0,40-0,85 0,95-2,2
(+/-20 % oT cpeHero 3HayeHus)
TeopeTnyeckasi NoTpebHOCTb 0,25-0,40

[0 40 % KpynHbIX CTaHuuin paboTatoT B aHepProdapeKkTUBHOM pexnme ¢ yaenb-
HbIMK pacxogamu, 6Nn3knmMu K pacyeTHbiM napameTpam. NMpu atom 30 % COOpYXEHUN C
pacxogamu 6onee 0,6 KBT-u/kr KO Hy>xgatoTcs B ynyylWeHUN TEXHONOMMM aspaumn.

B amana3zoHe MM 100-300 Tbic. M3/cyT Tak e okorno 35 % CoopyXeHuin paGoTatoT

C XOPOLUMMU SHEPreTU4EeCKMMU nokasatensamun, ogHako nepepacxogbl aHeprum ana 30 %
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COOpYXeHuin bonee cyuwlecTBeHHbI. Ewe xyxe kapTnHa aHeproadeKTMBHOCTM npoLecca
ounctkn ans ctaHuuii MM meHee 100 Tbic. M3 B cyTku. MNpakTuyeckn ansa GonbLUMHCTBA
COOPYXEHWUI XapaKTEPHO BbICOKOE NOTpebneHne aHeprum, npuyemM 3Ha4yeH1s MoryT Ha no-
pagok n 6onee otnuyatbCa OT onTUMarnbHbiX. OCHOBHasA NpuMyMHa 3TOr0 — HEBO3MOX-
HOCTb YMEHbLUMUTb pacxof BO3dyxa B YCMOBUSX HEOOrpyskuM cTtaHuuu. B3anmocBssb
HarpysKku Ha CTaHUMIO U pacxoda 3Hepruv npeacrtaBrieHa Ha pycyHke 1.2. XopoLwo BUAHO,
YTO B YCrOBMAX Harpy3kn meHee 25 % ot [, koraa TeopeTndeckn HeobxoaNMo OCTaBUTb
B paboTe MeHee 0HOM BO34yX04YyBKM, HA YacT 06BHEKTOB BO3HUKAIOT BECbMa CYyLLECTBEH-
Hble nepepacxobl 3Hepruun. [Ana peanusauumn CywecTBEHHOro NOTEHUMana noBbieHUs
9HEeproadEKTUBHOCTM Ha CTaHLMAX NPOU3BOAUTENLHOCTLI0O MeHee 100 Thic. M3 B CyTKM
noTpebyeTcs 3aMeHa BO34yXO4yBOK B COOTBETCTBMU C pearibHbIMU pacxogaMn CTOYHbIX
BOA.

16 B3aumocBsA3b yaenbHoro HOTpEﬁJ'IEHVIH 3HEPrun N Harpy3ku Ha CTaHLHIO

B
N b
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CooTHoweHue drakTU4yecKkoro u npoekTHoro pacxoga F'CB, %

PucyHok 1.2 — 3aBUCUMOCTb yAenbHOro aHepronoTpebneHns ot Harpyskn Ha OC

"CB no cTo4HbIM Bogam

[axe ecnu paccmaTpuBaTb 4OCTAaTOYHO GnarononyyHbie No 3HepronoTpebneHuto
CTaHUuM1, TO Ha COBPEMEHHOM YpPOBHE pasBUTUS TEXHOSOrM nNogoTpacnb pacnonaraet
3HaAYNTENbHLIM PE3EPBOM COKpaLLEeHUs 3HepronoTpebneHns OTHOCUTENBHO CYLLECTBYHO-

Lero ypoBHA4. 3Hepron0Tpe6neHme A3pPOTEHKOB MOXeT OblTb CHMXXEHO OTHOCUTESNbHO
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CpegHux 3HayeHun (Kaxgas cnegyowas undgpa OTHOCUTCS K NPUMEHEHUI0 Ha OOHE UC-
NonNb30BaHUA NpeablayLEero MeponpusaTUs, T. €. BENUYMHbI HE CYMMUPYOTCSA):

- Ha 20-25 % — 3a cyeT Ncnonb3oBaHNA 3PPEKTUBHBLIX CUCTEM alapaLnu,

- Ha 15-20 % — 3a cyeT perynvpyemoun nogadm Bosgyxa B COOTBETCTBUM C
NOoTPebHOCTBIO COOPY>KEHUIN B KUCNOPOAE;

- Ha 10-15 % — 3a c4eT MCMnonb30oBaHUA 3HeprocbeperarLmx TEXHOormye-
CKMX npoLeccoB BUONOrMYEeCcKom OYUCTKM.

B cymme ncnonb3oBaHWe AaHHbIX MOAXOO0B CNOCOOHO CHU3UTL aHepronoTpebne-
Hue Ha aspoTeHkn Ha 40-50 %.

BaxxHO OTMeTUTb, YTO B HacTosLLEee BpeMda cchopmMmpoBanach TEHOEHLMS OTKasa oT
NepBUYHbIX OTCTOMHUKOB C UCNOJSIb30BaHMEM TOSNbKO BMOMNOrMyeckon o4nCTKN, onpeaens-
emMasi, npexzae BCero, CTpeMIIEHMEM YIyYLINTb YCIIOBUSA NPUMEHEHNSA TEXHONOMMIN yaane-
HUS a3oTa u pocdopa npu OYUCTKE HU3KOKOHLIEHTpUpOoBaHHbIX [CB, a Takke npu Hebna-
FONPUSITHLIX COOTHOLLEHUSAX OpraHN4YecKnx 3arpsasHeHni n azota. OgHako HeonpaBAaHHbIN
oTka3 oT ocBeTneHus 'CB BneyeT 3a cobom CyLLIECTBEHHbIN POCT 3Hepro3aTpaT U yBenu-
YyeHne obbema obpasyroLlerocst ocagka.

Mepexon K MCMOMNb30BaHMIO anbTEePHATUBHbBIX SHEPrOMCTOYHUKOB MOXET OO0BECTU
BHeLLHee 3HepronoTpebneHne npakTn4eckn Ao Hyns. OTo JOCTUraeTcsl NyTeM aHeprore-
Hepauun, npexae n3 buorasa, nonyd4aemMoro npu aHaspobHon ctabunusaunm ocagka. B
ycnosusix PO, B otnnume ot EC, anbtepaTtnuBHasa 6mnorasosasa aHepreTuka Ha OC kak ca-
MOLIESTb SKOHOMUWYECKN HE ornpaBaaHa, T.K. C y4eTOM JOoCTaTo4YHON obecneveHHocTn PO
3HeproHocnTeNnamMn macwTabbl rocya4apCTBEHHOM NOAAEPKKN «3ENIEHON SIHEPreTUKNY Cy-
LLleCTBEHHO MeHble. OgHako uenu 1 pesynbTaTthl NnpoLecca aHaspobHon ctabunusauumm
ocajka CTOYHbIX BOA ropasfo Lumpe nonyyvyeHnsa aHeprun. 3T1o, npexae Bcero, obecneye-
HMe cTabunbHOCTN (He3arHMBaHWA) ocagka MpU XpaHEeHUU, 3HAYMTENbHOE COKpalleHue
ero maccol n ob6bema n gp. B COBOKYNHOCTU OOCTMXKEHUS 3TUX LleNen BMECTE C HepreTu-
Yyeckon yTunusaumen duorasa aHaspobHoe cbpaxmnBaHue sBnsieTcss BecbMa adhdeKkTUB-
HbIM.

Apyron, cywecTBeHHO 60NbLUMIN UCTOYHUK reHepauun SHeprun, B 4aHHOM Criyyae
TEnmnoBOM, BO3MOXEH 3a CYET YyTUNn3auum Tenna CTOYHbIX BOA NyTEM UCMOMb30BaHWs Ten-
NOBbIX HAcoOCOB. OTO MO3BOMISIET MPU UCNOSIb30BAHUM COOTBETCTBYHOLLEro KofimyecTBa
3NEKTPOIHEPTNN NONyYaTh Takoe KONIMYECTBO Tensa, KOTOpoe MOXET HaNuTN NPUMEHEHNE

Tonbko BHe OC, ecnu B HEM eCTb NOTPEBHOCTb.
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CnegyeT OTMETUTb, YTO KO3IhULUMEHT npeobpasoBaHna aHeprumn Ha 'CB npaktu-
YeCKM MaKCMMaribHbIN U CYLLLECTBEHHO BbiLle, YeM NPU KNnacCnu4eckom NUCnorb30BaHuUmM Ten-
NOBbIX HACOCOB, M3BIEKaLWMX TENO U3 TPYHTOBbLIX BOA, TaK Kak TeMrnepartypa CTOYHOM
BOAbl CyLLLEeCTBEHHO Bblile. OfHaKo OKynaemMocCTb MPOEKTOB 3HeproreHepaunm B pasyMHble
CPOKM He Bcerfa BO3MOXHa, TpebyeTcs npoBegeHue TeXHUKO-9KOHOMUYECKUX npopabo-
TOK.

OHepronoTtpebneHme OC MNCB oTHocuTeNbHO HeBeNnMKo. OHO MUHUMAarbHO ANd OT-
CTOWHbLIX COOPYXEHUN, HO CYLLEeCTBEHHO BO3pacTaeT Mpu MCNorb30BaHUM (prioTaTtopoB

U 3€PHUCTLIX (PUNbTPOB, paboTatoLMX C MPOMbIBKOMN.

1.6.2. NoTpebneHne peareHTOB

Knaccnyeckasa texHonorns OC CB (nonHasa ©uonoruyeckasi odmcrtka) Boobuue
He TpebyeT noTpebneHns peareHToB. MexaHnyeckoe 06e3BoxmBaHMe TpebyeT NCNonb30-
BaHWsS NOSIMANEKTPONMUTOB (OpraHMyeckux qoriokynsiHToB). B maccoBOM BblpakeHUn aTa
NoTpeBHOCTb OYeHb HeBenuka (He 6onee 3 kr/1000 M3 CTOYHOM BOAbI), OOHAKO 3TO CIOX-
Hble B NPUrOTOBMEHNN U OTHOCUTENBHO LOPOroCTOSALNE peareHThbl.

YpaneHue ocdaTtoB B psge TEXHONOrMM TpebyeT NCNonb30BaHUs peareHToB s
ocaxaeHua. [Ins 3Toro MoryT NPUMEHATLCA CONW Xxenesa unu antoMuHus. Npu opreHTa-
UMM TONbKO HA peareHTHble TEXHOMNOormm NoTpebHOCTb B HMX (MO TOBAapHOMY BELLECTBY)
moxeT gocturatb 50—70 kr/1000 m® cTouHOM BoAbl. MO3TOMY NPUOPUTET AOMKHbI NOMy-
YyaTb Be3peareHTHble TeXHONOrMN yaaneHusi gooccopa, C UCNosIb30BaHMEM YITyYLLEHHOrO

Omonorn4yeckoro NorfoLweHnst akTUBHbIM UITOM.

1.7 OcobeHHOCTH YyCNOBUN MOoAepHU3aL MM 06 HLEKTOB

nogoTpacnu

B cuny TexHonornyecknx obCToATENbCTB, NEepexon OT KNacCUYeckon OYUCTKM OT
OpraHM4Yecknx 3arpsisHeHMn kK adPdPEeKTUBHBIM CNOCO0aM OYMCTKM Takke U OT BUOreHHbIX
3MIEMEHTOB HE MOXET ObITb paLMoHanbHbIM CnocoboM peann3oBaH Kak JOCTPOoKKa CoOopy-
XEHUN, OOMOMHUTENbHbBIX K UMeLWmMMcs, a TpebyeT n3MeHeHnsa TexHonorum Guonoruye-
CKOM OYUCTKN CTOUHbIX BOA B CYLLECTBYHLUUX COOPYKEHUAX (IMBO CO34aHUSA HOBbIX CO-
OPYXEHUN).

BapuaHT ¢ HOBbIM CTPOUTENBLCTBOM B BOSbLUMHCTBE CIyYaeB 3HAYNTENTbHO JOPOXKE

n npuemMriiemMm ToJ1bKO B CrneayrLwnx CUTyaunax:
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- CYLLIECTBYIOLLIME COOPYXKEHUS KOHCTPYKTUBHO HE COOTBETCTBYIOT COBPEMEH-
HbIM TEXHUYECKNM U TEXHOSOMMYECKNM TpeboBaHUsAM;

- COCTOSIHME CTPOUTENBHbIX KOHCTPYKLMIA HEYO0OBNETBOPUTESNBHOE M NPU3HaHa
HeuenecoobpasHoOM UX PEKOHCTPYKLMS;

- LenecoobpaseH nepeHoc OC Ha Apyryto nnowagky.

Bo Bcex gpyrux cutyaumsax, KOTopblx Ha npaktuke He meHee 50 %, a ana OC ot
Bonbwmx n kpynHee — 6onee 80%, LenecoobpasHo NPOBOANTL PEKOHCTPYKLMIO CYLLLECTBY-
OLLINX COOPYXXEHUI (a3POTEHKOB U BTOPUYHBLIX OTCTOMHUKOB). VX nepexoa Ha TeXHONormm
C yoaneHnem asota un docdopa, Tpebyowme cywectBeHHo 6onbluero BpemeHn obpa-
BGOTKMN CTOYHOM BOAbI M [03bl aKTUBHOIO Mna BO3MOXeEH 6e3 A0NONHNTENBHOIO CTPOUTESb-
CTBa TOSbKO B YCITOBUAX 3HAYNTENBHOM (Kak npaBuno, He 6onee 50% OT NpoeKkTHOW) Heao-
rpy3ku OC no NpUTOKY CTOYHbIX BOA

BapuaHT ¢ peKOHCTpYKUMEN, O4HAKO HaKkNnagblBaeT CyLLECTBEHHbIE OrPaHNYEHNS Ha
cpokun moaepHmsaumm OC 1 Ka4eCTBO OYUCTKM HA HUX MO CReayWwmMM NpuYnHaMm:

- ero Heo6xoaMMo peann3oBbiBaTb B HECKONbKO 3TanoB (o4epeaen), Tak Kak B
nepuwog nposegeHnss CMP Ha oHOW 4acTu COOPYXEHWN CTOYHble BOAbl AOSMKHbI OYK-
LLaTbCA Ha OCTaBLLENCS YacTy;

- Kak npaBuno, 40 Ha4yana BbINOSIHEHWUSI OCHOBHbIX paboT TpebyeTcsa Bbinos-
HEeHWe BCnomoraTesnbHbIX, TakMX KaK MNpOKnagka HOBbIX KaHaroB, YCTPOMCTBO HOBbIX
HACOCHbIX CTAHLWA W T. M.

[Mocne OKOHYaHUSA PEKOHCTPYKUUW oyepenu ee NpoekTHad Mpov3BOAUTESNbHOCTb
(no HoBOW TexHONOMMN) yxxe He ByaeT nNpeBbIWaTh, Kak npasuno, 50% oT nepBoHa4YanbHOM
BENMYUHBI (MO Knaccuyeckomn TexHonormn). B pesynetate gaxe npu paséneHunn pabot no
pekoHcTpykuun OC co ctapToBon Harpyskomn 50 % ot NI Ha 3 o4epenm npu Npomn3BoACTBE
paboT Ha 3-1, NnocnegHen oyepeaun nepeble ABe, paHee PEKOHCTPYMpOBaHHble, ByayT ne-
perpyeHbl 4o 1,5 pas. 3To npuBegeT K BpEMEHHOMY YXYALIEHMIO Ka4eCcTBa OYMCTKM BOAbI
B NEPMOA PEKOHCTPYKLMM HE TOSNbKO MO OTHOLLEHMIO K HOBbIM MPOEKTHLIM MOoKa3aTesnsm,

HO U K Ka4eCTBY OO0 PEKOHCTPYKLUUNN.
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1.8 CucremHble npobnemsbl otpacnu BKX n nogotpacnu ouncTku

CTO4YHbIX BOA

K npuoputeTHbiM 06LLMM Npobnemam oTpacnu criegyet OTHECTH:

1) BbICOKMIN M3HOC OCHOBHbIX oOHAO0B, Npuyem He Tornbko OC LICB, Ho Bcex ocTanb-
HbIX (TaK, B cpeHeM Nno cTpaHe B 3aMeHe HyxxaaeTcsa 46 % ceTen, Torga Kak B uaeanbHON
CUTyaLuu 3Ta BeriMduHa He JormkHa npesbiwaTb 10 %), 4TO B pamkax eguHbIX opraHusa-
umn BKX npuBoguT K nepepacnpeaeneHmo cpeacts Ha bonee onepaTuBHble Npobriembl
NOBbILLIEHNS HAOEXHOCTU ceTen 1 (Unun) NMKBUAaLmMmM aBapuin Ha ceTax. Takke B nogaBna-
towemM 6oMbLINHCTBE CrydaeB OS5 XUTENen u pykoBoauTenen HaceneHHbIX NyHKTOB Ka-
4YeCTBO NMUTLEBOM BOAbI UrpaeT ropa3go bonee BaxHyH posib, YeM Ka4eCTBO OYMUCTKM CTOY-
HbIX BOA;

2) HepaboTocnocobHasa KOHTPNPOAYKTMBHAsS CUCTEMA HOPMUPOBaHMSE COPOCOB OYK-
LeHHbIX Boa Ha ocHoBe MKpui6xos (ONMMCaHa Bblle), KoTopas AoSMkHa BbiTb pedopMupo-
BaHa JenCcTBUAMM B paMkax BbirnoriHeHns 3akoHoB Ne 219-d3 o1 21.07.2014 [32] n Ne 225-
@3 o1 29.07.2017 [8];

3) TapudHoe perynupoBaHne «OT JOCTUTHYTOrO YPOBHS», KOTOPOE 3aKpenuso pe-
3ynbTaTbl BCEX UBMEHEHUN B 3TOW cdhepe, Npom3oLleLlmnx B aTon cdepe 3a nocnegHue
noytn 25 net. B pesynbTate Tapugbl Ha BOOOOTBEAEHNE B coceHUX cybbekTax penepa-
ummn pasnuyatotca go 3 pas (npy ToM, 4To 1 Boree BbICOKOro 13 3aTnx Tapudos HeaocTa-
TOYHO NS MOSNHOLEHHOro pa3sutud). daxe ecnu cumtatb, YTO Tapud COOTBETCTBYET
YPOBHIO COOPYXXEHUI, TO Takas CUTyaumns KOHCEPBUPYET OTCTANOCTb: YEM XYXKe O4YUCTKA,
TeM HWxe Tapudg, TEM MeHbLLE BO3MOXHOCTU MHBECTMPOBATbL B MOAEPHU3ALMNIO COOPYXKEe-
HUN;

4) otpacnb Ao 2019 r. Haxogunaco B ry6oKoM Kpnamnce B YaCTu MHBECTULIMA B HEe:

—  60nbWMHCTBO opraHu3aumin BKX yBbITOYHO 1 HE MOXET BblOENSATb CpeacTBa
Ha PEKOHCTPYKLMIO COOPYKEHWUN;

— cpeacTBa permoHoB Ha passutme BKX BecbmMa orpaHuYeHsl;

— BbleNeHne CyLeCcTBEHHbIX cpeacTB rocbiomxketa ao 2018 r. orpaHuymnBa-
nocb PLIM «3koHOMMYeCKoe 1 coumnanbHoe pa3sutne danbHero Boctoka n barkanbckoro
pernoHa Ha nepuog 8o 2018 roga» [35], a Takke nporpaMmmamMy NOArOTOBKM K MeXAyHa-
poaHbiM MeponpusaTuam. OtgenbHasa PLIM no passutuio BKX oTtcytcTBOBana;

— YaCTHble MHBECTULMM PaKTUYECKN TaKKe HEBENUKN, MPU 3TOM MHOCTPAHHbIE

MHBECTULUMWN B NocrneaHne rogbl npaktn4eCkn OTCYTCTBYHOT.
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C 2019 r. ctaptoBan ®egepanbHbin NnpoekT «O3goposneHne Bonrmny [36], KoTopbliin
npegycmaTpmBaeT 3HauuMTemNbHblE MHBECTMUMM B MOAepHM3aumto u ctpoutensctso OC
LICBIN B macwTabax, 6ecnpeueneHTHbix ans PP, ogHako He conocTaBMMbIX C HaKOMMB-
LMMUSCca notTpebHocTamu;

5) nnoxo paboTatowas, HeCMOTPSA Ha HOBauMn B aTon obnactu, cuctema B3ammo-
OTHOLLEHMI BOLOKaAHANOB N NPOMbILNEHHbIX aboHeHTOoB. MpuHATLIE B NocrnegHve roabl
depnepanbHbI 3akoH OT 7 aekabpst 2011 r. Ne 416-93 «O BogocHabXxeHMM 1 BOAOOTBE-
AeHnny [37] (c y4eToM n3MeHeHun, BHeCceHHbIX 3akoHom Ne 225-03 ot 29.07.2017 [8]) u
MocTtaHoBneHue lNpasutensctea Poccurckon Pegepaumm ot 29 uons 2013 roaa Ne 644
«O6 yTBEpxaeHun MNMpaBmn xonoaHoro BoaocHabXXeHnst 1 BOAOOTBEAEHUS U O BHECEHUM
N3MeHeHnn B HekoTopble akTbl NMpaButensctBa Poccurckon ®epepauun» [38] n gpyrue
HOPMaTUBHbIE MPaBOBbIE aKkTbl He paspeLunniv npobnembl, MMeBLLIMECS B 3Ton cdepe.
K aboHeHTam no-npexxHeMy NpoaoriKalT NpeabaBnsaTbCa Hepeanusyemble TpeboBaHus,
410, No aHanorun ¢ OC LCB, HuKak He cnocobcTByeT co3aaHnio aeKTUBHBIX NTOKanbHbIX
OYMCTHBIX COOPY>KEHWMA.

B 10 Xe Bpems YacTbl cnyyam HeratuBHoro Bosgenctemst Ha OC 'CB npombliwnenr-
HbIX CTOYHbIX BOA, cbpacbiBaeMblx 6e3 npeaBapuTenbHOM OYMCTKU. BO MHOrMMX oTHOCK-
TeNbHO HEBOMbLLMX NOCENEHUNAX XKU3HEHHO BaXKHbI€ AN HUX NPOMbILUNIEHHbIE Npeanpus-
TMA (NpeMMyLLECTBEHHO NULLEBbIE NPOM3BOACTBA), 0becneunBaroLme 3aHATOCTb Hacene-
HWA B HUX, COpackiBalOT CTOYHbIE BOAbI 6€30 BCAKON OYMUCTKM, YTO CO34aeT MHOTOKPaTHYHO
neperpy3ky Ha OC 'CB no opraHmyeckum coeguMHeHusM, n 6e3 Toro HaxoasLimecs B 3a-
NyLEHHOM COCTOSIHUM;

6) cnoxHas cuTyaumus c yTunuaaumen ocagkoB CTOYHbIX Bog. HecMoTps Ha Hanu4yne
AOCTaTOYHOM HOpMaTMBHOW 6a3bl NO pasnNUYHbLIM METOA4AaM UCMOSb30BaHMUA OCaaKoB, CTe-
neHb 3aperynmpoBaHHOCTM AaHHOW cdepbl TakoBa, YTo npaktudeckm 100 % ocagkos, co-
OTBETCTBYIOLLMNX BCEM TpeboBaHMAM, NMOO 3axopaHMBAETCHA Ha NONUroHax, nMbo yTunu-
3MpyeTcs Mo «cepbiM» cxeMam. [JaHHas cuTyaumsi He UMeeT HUKaKNX OO bEKTUBHBIX OCHO-
BaHWN 1 BbI3BaHa UCKIMOYUTENBHO HEA(PEKTUBHON CUCTEMBI PETYITMPOBAHNS;

7) OoTCyTCTBUE pearnbHON NOAAEPKKN rOCyaapCTBOM dHeprocbeperatowmnx TEXHOO-
M, B TOM Yucre anbTepHaTUBHON BMO3HEpPreTnkM, TOPMO3UT MCMNOSb30BaHNE 3Heprore-
HEPUPYHOLLNX TEXHOMOIU.

BblweonucaHHble o6wue npobnembl NpMBenu K GOPMMPOBAHUIO CeaYoLMX OC-

HOBHbIX 3KOJ10rM4€CKnx r|po6neM nogoTpaciun.
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1) cywectBeHHasa vactb OC, He NoABEpPrUMXCA CBOEBPEMEHHON PEKOHCTPYKLMM,
Haxo4uMTCs B HEy4OBNETBOPUTENIbBHOM COCTOSAHMM NGO BoOOLLE BbiBEAEHA U3 3KCnyaTa-
unn. Takke psg COOpPYXEHUA HE MOXET CNpaBUTbLCA CO CBEPXHOPMATUMBHbIMK cOpocamm
NPOMBILLMEHHbIX NPeanpUATUA NO OpraHUYeckum BellecTBam. B pesynbTaTe Ha AaHHbIX
obbekTax npesbiWwalTcs (B TOM YMCe U MHOFOKpaTHO) NPOEKTHble nokasatenn 1960—
1970-x rogoB no B3BelWeHHbIM BellectBam u BlK;

2) 6onbnHcTBO (6onee 90 %) nmetowmxca OC NCB no ceoeMy ypOBHIO OTHOCATCA
K TexHonornam 1960-x rogoB u He obecnednBatoT yaaneHue asorta un pocgopa;

3) Ha 6onbwKnHcTBe OC MCB ncnonbayetca obe33zapakmBaHue XSIOPOM U XJop-pe-
areHTamu, 4to, obecneymBas Ae3NHMEKLMIO, HAHOCUT BblPa)KEHHbIA 3KONOTrMYEeCK1I Bpes,
BOAHbIM 06bekTaM. OH 3akntovaeTcs kak B TOKCMYHOM BO3L4ENCTBMM XNopa U Xroprnpouns-
BOAHbIX Ha BeCb BOAHbIN OMOLIEHO3, TaK U B HAKOMMEHUU XNIOPOPraHNYEeCKUX CoeqUHEHUN
B BOAHbIX OpraHM3Max 1 JOHHbIX OTNOXEHUsIX (nocnegHee hopmMupyeT 40NroBpeEMEHHbIE
nocnencteus). PacnpoctpaHeHHasa (1 senswowasca obasatensHon B CLUA, rge akTMBHO
ncnonb3yeTca obeszapaxmnBaHme XIIOpOM) TEXHOOMMSA AEXNTOPUPOBaHNA NOCIE XNOpPUpo-
BaHus B Poccun HUrge He npumMmeHsieTcs;

4) npakTU4eckoe NpMMEHeHne COBPEMEHHbIX TexHonornm oumctkmn NCB cenuteb-
HbIX TEPPUTOPUI O4YEeHb oparMeHTapHoO u cocpenoTtodeHo B Mockse, CaHkT-lNeTepbypre u
HebOomMbLIOM YMcre KpynHenwmnx ropogoB. bonee Toro, coctosiHMe ceTen OXOEeBOW KaHa-
nmn3aumm B 60NbLUMHCTBE rOPOAOB (Kak MO CTENEHN oxBaTa, Tak U No TEXHUYECKOMY COCTO-
SIHMIO) TAaKOBO, YTO OCHOBHOW 3agaven opraHmdaumin BKX B obnactu goxaeBon kaHanmaa-
uun saensetcs obecneveHne oTBeAEHNS OOXAEBbLIX U TanblX Bog BO n3bexaHue nogron-
NeHnsa TeppuTopun C npegoTBpalleHneM mMatepuanbHoro yuiepba Xuromy Ccektopy,
TPaHCMOPTHOM NHAPACTPYKTYPE N NPOMNPEANPUSATUAM;

5) HECMOTPS Ha CyLLEeCTBEHHOE U3MEHEeHne cuTyauumn ¢ o6e3BoXxnBaHMeM ocagka B
nyywyto ctopoHy, MHorne OC TCB npogormkatoT HakannmBaTb UX Ha UNOBbIX MO aaKaX.
Kpome Toro, Ha nogasnstowem yncne OC 'CB kak no 00 beKTUBHbBIM, Tak 1 MO CyObeKTUB-
HbIM MPUYUHAM NPOM3OLLIEN OTKa3 OT JKCMfyaTaunm COOpPY>KEeHUN ctabunuaauumn ocagka,
YTO NPMBOAMT K 3arpsi3HEHUIO NOA3EMHbIX BOA, U aTMOcephl;

6) cyLiecTBeHHOM Npo61eMor MHOMMX COOPY>KEHUI, B 3HAYNTENBHOM CTENEHM onpe-
AENSOLLEN OTHOLIEHNE K HUM HaceneHus, siBNseTcs BblaeneHne 3anaxos, OLyLaeMbIX B
XWUNOW 3acCTPoKe, Ha NyTAX NepeMeLLeHns Xnutenen n B mectax nx pabotbl. 3ta oueBna-
Hasa noTeHumnanbHas npobnema pewanack B Poccun (CCCP) ¢ Havyana pa3sutna nogoT-
pacnv nyTem npuUHATUS Mep NacCUBHOM 3aLUTbl — YCTAHOBIIEHUS CaHUTaPHO-3aLUMTHbIX

30H (C33) Heobxoammoro pasmepa. OgHako pasBUTUE HacerneHHbIX NMYHKTOB BO MHOMMX
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MecTax NPMBOAUT K HapyLLEeHUIO 3TUX 30H. KpoMe TOoro, BO MHOIMX Criyq4asix 3T HOPMbI
ObINIM M3HaYanNbHO HapYyLUEHbI.

MpoBeneHHbIN aHanu3 npobrieMm NnoaoTpacnu nokasbiBaeT, C OAHOM CTOPOHbI, 06u-
e aKoNorm4yeckmx Nnpobnem, CBA3aHHbIX C UCMOMb30BaAHMEM YCTapEBLUNX TEXHOSOMUI, U
CTOMb € CYLLEeCTBEHHYIO HeXBaTKy (PMHAHCUPOBaHUSA ANSA UX peLleHns — C OPYron cTo-
POHbI. HepelleHHble akonornyeckme npobnembl eCTb NPOSBEHME BCE TOM Xe npobnemsl
HexBaTKu cpeAcTB. HakonueLleecs TEXHUYeCcKoe OTCTaBaHMe eCTb pe3yfnbTaT HakonmBLUEe-
rocsi 3a 25 net HegoUHaHCMpoBaHUA nogoTpacnn. SPEKTUBHBIE TEXHONOMMU OYUCTKN
"CB TexHun4eckun 6binn goctynHbl 1 20 neT ToMy Hasag, npobnema 6bina n 3aknoyaeTcs
TONbKO B HEXBATKE (PMHAHCUPOBAHMS.

CnoxusLuascs B nogoTpacnuv cutyauuns onpegenset HeobxoanMoCcTb NPUMEHEHUS
BUOON3MEHEHHbIX NoaxonoB B npumeHeHun HOT n B TpakToBKE CamMon TEPMMHOSOMNN.
TepMnH «Hauny4wme» B AaHHbIX YCOBUSX OOMMKEH O3Ha4YaTb HAaMOONbLLUYK 3KOSOro-3Ko-
HOMMYECKYH 3PPEKTUBHOCTb TEXHONOMMN — MaKCMMarnbHOE KONMYEeCTBO NpeaoTBpaLLEH-
HOro Bpega okpyxarllen cpege Ha pydrb BrOXEHHbIX cpeacTB. Mcnonb3oBaHue pelue-
HW, KOTOPbIE BeOYT K nepepacxoy CPeACTB OTHOCUTENbHO peLlaeMon 3afadn, Takux Kak
CTPOUTENLCTBO 06BHLEKTOB 6€3 yyeTa hakTU4ecKon oTpuuaTenbHON AMHAMUKN BOAOOTBE-
AeHus (Npo 3anac), a Takke NpUMMeHeHue cTtagum JOOYUCTKN (6e3 NCKNHYUTENBbHBLIX OCHO-
BaHWW 4N 3TOr0) He AOSMKHO cumnTaTbhesa nepexogom Ha HAT.

OnucaHHble B HacTosileM pa3sgene ocobeHHOCTM MOAOoTpacnu, Takme Kak rnosce-
MEeCTHasi pacnpoCTPaHEHHOCTb, OFPOMHOE YMCNO OBBLEKTOB, KOTOpPblE B COBOKYMHOCTU
cbpacbiBatoT 0kono 60 % Bcex 3arpsA3HEHHbIX CTOYHbIX BOA CTPaHbI, NPU 3TOM Manas 4osns
06BHEKTOB, COOTBETCTBYHIOLLMX COBPEMEHHBLIM TpeboBaHMSIM, TPEOYIOT TpakToBaTb onpeae-
nenne HAOT, paHHoe ctatben 28.1 219-03 [24] kak «HAUMEHbLLUNA YPOBEHb HEraTUBHOIO
BO3AENCTBUS Ha OKpYXalollylo cpedy B pacyeTe Ha... o6bemM npou3BOAUMOKN MPOLYK-
UMK...» HE MPUMEHUTENBHO K O4HOMY AaHHOMY OOBLEeKTY, a B MacwTabax nogotpacnv B
uenom. B npoTnBHOM cny4yae, ecnu ocyLecTBNATbL MOAEPHN3AUMIO €ANHUYHBIX OO HEKTOB
OPUEHTUPYSACb HA HAUMEHbLLMI YPOBEHb BO3AENCTBUA HA JAaHHOM O00bEeKTe, CoKpaLleHne
obLero Bo3aencTens Ha baccenH He ByaeT AOCTUTHYTO.

Tpebyemoe 3akoHOA4ATENLCTBOM OOCTMXKEHNE HAUMEHBLLEro YPOBHS HEraTUBHOIO
BO34EMCTBUA Ha OKPYXKatoLLyHO cpefy B pacyeTe Ha 06bemM Npon3BoAMMON NPOSYKLNN MO-
XeT 6bITb 06ecneveHo 3a CHET UCMONb30BaHMS CNeayrLNX OCHOBHbLIX MEXAHN3MOB:

1) yyeT npu BoIBOpe TEXHONOMMIN AN KOHKPETHOro o6bekta OC YncneHHocTn Hace-
NeHnsa B NOCeneHnn, ropoackom okpyre (npounssogutensHocTb OC cornacHo U3noXXeHHOM

B HacTosiLLieM pasgene knaccudukauum);
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2) NpUMEeHeHne KOMMNIIEKCHOro Noaxoaa, yuntbiBatowero paktnyeckoe aKonornye-
CKOE COCTOsIHME BOAHbIX 0OBHEKTOB Npu BbIGOpe TEXHONOMNIN, NpuMeHsieMbix kak HOT. 3to
No3BONUT MocneaoBaTenbHO ynyywaTb COCTOSAHWE BOAHbLIX 0OBHEKTOB, HE NpumMeHsaa 60-
nee CrnoXHbIX N JOPOroCTOSALMX TEXHOMNOMMIA TaM, rge B 3TOM HeT 00beKTUBHON Heobxo-
anmocTtu. [1ns ucnonb3oBaHWs aTOro noaxona Heobxoamma paspaboTka rpaga unin Boa-
HbIX OOBEKTOB NO KaTeropusiM, KpUTEPMEB OTHECEHUS K HUM U BHECEHME HEOBXOANMbIX
N3MEHEHUN B OEeNCTBYOLLEee 3aKOHOA4AaTENbCTBO.

[aHHble nogxoabl Nernn B OCHOBY TEXHOMOrMYeCKOro HOpMUPOBaHUS OTPaciun, co-
rnacHo 3akoHa Ne 225-d3 ot 29.07.2017 r. [8]
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Pasgen 2. OnucaHme ucnonb3yeMbiX TEXHONOrMYeCKNX

npoweccos
2.1 OyncTKa ropoacKux CToOYHbIX BoA

B HacTosiLeM pa3aene npuBeaeHo onnucaHne OCHOBHbIX TEXHOMOMMYECKMUX NpoLec-
COB, Ucnonb3yeMbix B Poccun B HacTosiLLee BpeMS NPU OYUCTKE CTOUHbIX BOZ NOCENEHWN.
NHdopmaums npusegeHa no pesynbtataM 06paboTku aHKET, a Takke No AaHHbIM Hay4YHO-
TEXHUYECKON NUTEepaTypbl U AaHHbIM, NPeaoCTaBNEHHbIM YNleHaMU TEXHUYEecKol paboyei
rpynnbl. Hanmume onvMcaHus TeXHONOrmM 1 NPUMEHsIEMoro o6opyaoBaHUsl B JaHHOM pas-
Aene siBNsieTCs OTPaXXeHWEeM CYLLEeCTBYIOLEA CUTyauMu, HOCUT UCKIYUTENBHO onuca-
TenNbHbIA, NHPOPMAaLMOHHbIV XapakTep, U He SBNSETCS pekoMeHaauUs MU K NPUMEHEHNIO,

nMBo He NPUMEHEHUIO TOrO UM UHOTO PELLEHUS.
2.1.1 TexHonornyeckasa cxema npouecca OC 'CB

Bcto coBoKynHOCTbL NpumeHsieMblx TexHonormn OC CB MOXHO npeactaBuTb B
BMAEe oaHOW 00O0OLLLEHHOM TEXHONOIMYECKOW CXeMbl, BKITHOYaoLLLEN B cebs Kak oba3aTenb-
Hble (T.e. NpucyTcTBylOWMe B nogasnsowem bonbwmHcTee OC), Tak n HeobaszaTenbHble
(oTcyTBTBYIOWME HA MHOrMX, unu GonbwunHcTBe OC) nognpouecckl. bonblias YyacTb U3
nocrneaHux siBRseTcs onuuoHasnbHbIMU MO0 anbTepHATUBHBIMU.

MHdopmaums 06 aTanax TEXHONOMMYECKOro npouecca npveeaeHa B Tabnvue 2.1.

O606weHHasn cxema OC 'CB npuBegeHa Ha pucyHke 2.1.
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PucyHok 2.1 — O606LueHHas TexHonornyeckas cxema

63



INerenpa k pucyHky 2.1

UTC 10-2019

Homep
HanmeHoBaHue nognpouecca
noanpouecca
1 BblaeneHune nnasatoLwmx rpydbix npumecen (npouexnsaHme)
11 O6paboTka (oTMbIBKa U 06€3BOXMBaHMNE) rpyObIX NpUMecen, 3agepKaHHbIX Ha peLleTkax (cuTax)
11 O6paboTka (oTMbIBKa U 06€3BOXMBaHME) rpyObIX NpUMecen, 3agepKaHHblX Ha pelleTkax (cutax)
1-2 C6op oTbpocoB., 3agepxaHHbIX Ha pelleTkax (Cutax) B KOHTENHEpPbI
2 YpaaneHue ocegatowmx rpybeix npumecen (necka)
3 ObpaboTka neckoBoro ocagka (nynbnbl)
4 AkkymynupoBaHue (ycpegHeHne pacxoga) CTOMHON BOAbI
5 OcaxaeHne B3BELLEHHbIX BELLIECTB (OCBETNEHNE, NEPBUYHOE OTCTanBaHME)
O6paboTka B GMopeakTopax b1ONOrMyecKom OYNCTKN:
6 A — B BuocunbTpax;
b — B aspoTeHkax
7 Mopava cxaToro Bo3gyxa
8 OTpeneHve ounLLEHHOM BoAbl OT BMoMacchl (aKTUBHOIO nna unm 6UonneHkun), BbIHECEHHOM U3 bropeakTopa
9 [oouncTka
10 lMpuroToBneHne n 4O3NMPOBaHME PaCTBOPOB peareHToB
O6e33apaxnBaHe o4MLLEHHOWN, MO0 JOYMLLIEHHOW BOAbI:
A — xnopow;
11 B — runoxnopuTom HaTpus, BapnaHT 1 — C UCNONb30BaHNEM TOBApPHOrO rMMNoOXropuTa HaTpusi, BapuaHT 2 — C NOMy4YeHMEeM SNEKTPonmTmIe-
CKOrO MMnoxsiopuTa HaTpus;
B — Y®-0b6nyyeHnem
KoHueHTprpoBaHue n3bbITOYHOIO akTUBHOIO una (ocagkos):
12 A. 'paBUTaUMOHHOE YNIIOTHEHNE;

B. MexaHuyeckoe crylieHune
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Crabunmsauus XUakmx ocaakoB:
13 A. AspobHasa cTtabunusauus;
B. AHaspobHasi ctabununsaumsi (MmeTaHoBoe cOpakmBaHue)
13b6-1 O6paboTka 1 yTunusaumsi bmorasa
Obe33apaxxmBaHne 0CaaKoB:
A. PeareHTHoE;
14
B1. Tennosoe obe33apaunBaHune XUaKMx 0cagkos,
B2. Tennosoe obe33apaxvBaHne 06e3BOKEHHbIX OCaAKOB
15 YnNnoTHeHne cTabnnmnanpoBaHHbIX OCaaKoB
O6e3BoxunBaHMe ocaaka:
A. MexaHunyeckoe;
16
B. MNoacywka v BblAep>KKa 0CafKoB Ha UIMOBbIX NMOLLAAKAX B €CTECTBEHHbIX YCIOBUSIX;
B. ObpaboTtka prnokynsHTamu, crylieHume, NoACYLIKa U BblAepKka 0CaaKoB, Ha UMOBbLIX MIIOLWaAKax B €CTECTBEHHbIX YCIIOBUSAX
17 JdononHuTtenbHas AnuTenbHas BbiAepXXKa B €CTECTBEHHbIX YCMOBUAX OCAOKOB, MOACYLUEHHbIX Ha UITOBLIX Nowankax, i mexaHnyeckm
00€e3B0OXEHHbIX
18 KomnocTtupoBaHne 06e3BOXEHHbIX MW NOACYLUEHHBIX OCafAKOB
19 Mpon3BoACTBO MOYBOrPYHTOB M3 OCAOKOB
20 TepMunyeckas cylika ocagkoB
21 CxwuraHue (TepmoyTunusauus) ocagka

MpumevaHne:

1) TexHonornyeckasi cxema sBnsieTcs 0606LeHHON. Ha KOHKPETHBIX 06 bEKTaxX NPUMEHSIETCS YacTb U3 yKa3aHHbIX NOANpoLeccoB. BxoaHble NOToku B

nognpoueccsol, V|306pa>+<eHH|=|e Ha cXeme, TakKe MOryT ABrnaTbCA ONUMUOHaNbHbIMU;

2) Homepa noanpoLeccoB B cxeme Ha pucyHke 2.1 COOTBETCTBYIOT HOMepam B Tabnuue 2.1

65



UTC 10-2019

MNopasnsatolwee donbWKHCTBO TexHonorndeckux cxem OC TCB nonHoro umkna BKnto-
YyaeT B cebs cnepyrouime oCHoBHble (0b6si3aTenbHbIE) NOANPOLIECChI:

- MeXaHW4ecKkasi O4UCTKa;

- duonornyeckas o4ncTKa;

- obe33apakMBaHMe OYULLEHHONM BOAbI;

- obe3BoXXMBaHMe ocaaka.

Bce octanbHble TEXHOMOIrMYECKNE NPOLIECChbl MOryT NPUCYTCTBOBaTb UK HeT. MuHun-
ManbHasa TEXHOMormyeckasi cxema He ob6a3aTenbHO O3HAYaeT HEMoSHY, He3adEKTUBHYIO
nnbo camy geweByto. OHa MOXET ObITb Takke 1 BeCbMa 3EKTUBHON U (Mn) BECbMa 4OPO-
rOCTOSALLEN.

JTiobasa TexHonorusi, He cogepkallasa BblllenepeyncrneHHble obsiatenbHble Noanpo-
LeCChbl, ABMNSAETCA HEMONHOM N HEQOCTATOYHOW. Takne TEXHOMOrMM Takke HaxoaaT NnpuMeHe-
HWe, OAHAKO OHW onpaBAaHbl UCKMIOYMUTENBHO B CreumarnbHbIX YCNOBUSIX, HanpumMep: TeXHo-
nornsa 6e3 GMONOrMYecKkon OYNCTKN — C UCMONb30BaHMEM (PUBNKO-XMMUYECKON 0OpaboTKn 1
PUNbTPAUMOHHON OYNCTKN. DTOT NPOLECC BbIHYXAEHHO MPUMEHSAETCS Ha HEKOTOPLIX yaaneH-
HbIX 00beKkTax C BpeEMEHHbIM (CE30HHbIM) NpebbiBaHNEM, FOe COOpPYXeHUa BGuonornyeckom
OYUCTKM HE MOTyT ObITb MCMOMb30BaHbI, TaK Kak OHM TPEDBYIOT A4NUTENbHOro 3anycka (Hapalym-
BaHMe GMomacchl B Te4eHne 2—3 MecsLEB).

B 6onee cnoxHbix cntyaumsx, koraa OC ncnonb3ytoTcs Anst O4NCTKU TakkKe 3HaunTenb-
HbIX 00 bEMOB NPOM3BOACTBEHHbLIX CTOYHbLIX BOA, TEXHOMOIMYEecKas cxema MoXeT ObITb CITOX-
Hee, Ans obecneyeHus yaaneHus cneumunyecknx sarpasHeHnin nocnegHunx. B aton cutyaumm
CB moryT noctynatb He B Hadano TEXHONMOMMYECKOoM CXEMbl. Takke HEeKOTopble MOTOKM
(Hanpumep, Mano3arps3HEHHbIE MPOM3BOACTBEHHbIE CTOYHbIE BOAbLI) MOrYyT HE NoAaBaThCs B
Hayano TexHomnormyeckon cxembl ounctkm FCB, a npucoeamHATbCA Ha nocnegylwmx cra-
ansx.

Kputepun otHeceHus OC k cdepe npumeHeHna UTC cooTBeTCTBYHOLMX OTpacren
OnNpeaensitoTcsa B OTpacneBbiX crnpaBoyvHMKax. Kputepum oTHeceHus K cdepe NpUMeHeHus
AAHHOro cnpaBoYHMKa B NOAOOHbIX CUTyauMsix onpeaeneHbl B COOTBETCTBYHOLLEM pa3gerne.

Obsi3aTenbHOCTb 06e33apaknBaHUsi OYULLEHHbBIX BO4 — BeCbMa [OUCKYCCUOHHbIN BO-
npoc. HopmaTtmBHo-npaBoBble akTbl Poccuiickon ®enepaunn TpebytoT npoBoanTb obes3apa-
XuBaHue Bcex 06eMoB cHpacbiBaeMbIX CTOUHbIX BOA,.

OpHako oo HegasHero BpemeHn B EC cama 3agava obessapaxmnBaHmsa He CcTaBunacs,
B TOM YMCrie B CBA3M C AOCTATOYHO CyLLEeCTBEHHbBIM 3(P(PEeKTOM B 3TOM OTHOLLEHMM NpoLecca
Buonornyeckon o4MCcTkN. B TeyeHne gecatkos net kpynHenwme B ctpaHe OC NCB — Kypbs-

HoBcCkMe 1 JllobepeLikme o4nMcTHblE COOpYXeHus I. MoCkBbI HE nMenn obes3apaxusaHms. 3T0
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ObIno 060cHOBaHO TeM, 4TO OHU 06pa3ytoT oT 30 % 0 90 % pacxoga BogHbIX 0OBLEKTOB, Kyaa
npouncxoamt cbpoc. B aTon cuTyaumm MCnonb3oBaHWE XNOPUPOBaHUS OKalaro Obl KpanHe
HeraTMBHOE BO3ENCTBME HA COCTOSIHME 3KOCUCTEMbI 3TUX BOAHbLIX 00bekToB. [pn dakTnye-
CKOM OTCYTCTBUM XIIOPUPOBaHMUS B TEYEHNE BblLLEYKa3aHHOro Nnepnoga BpeMeHN He ObIno OT-
MEYEHO CaHMUTaPHO-3aNNAEMMNOSIOIMYECKNX NHUNOEHTOB HA HMXKHEM TEYEHUN OaHHbIX BOAHbIX
00beKkToB, Nocne c6pocoB BMONOrMYECKN OUYULLLEHHBIX CTOYHBLIX BOA,.

B CaHkr-lNeTepbypre 0o HblHEWHero BpeMeHu obes3apaxunBaHue MPOXOASAT TOSbKO
19 % ounLLEeHHbIX CTOKOB, BHEAPEHME Ha BeCb pacxof nnaHupyetcsa k 2029-2032 rogy.

B HacTosLwee Bpemsa akonornyeckn 6esonacHas TexHonornsa Y® obesszapaxxmBaHus oo-
CTynHa ansa nobdoro macwtaba o6bLEKTOB M BbIOOp Mexay obes3apakmBaHMEM U KOMOornye-
CKMM COCTOSIHMEM BOAHOrO O6bEeKTa YyXKe HE CTOWT.

BaxxHO 0TMeTUTb, 4YTO 06e33apaxmnBaHne He UMEET HUKAKOIo 3KOSTOrMYeCcKOro 3Ha4eHns
(8ns BoAHbIX OOBLEKTOB MOHATME MATOrEHHbIX MUKPOOPraHM3MOB SIMLLEHO CMbICna), a fNuLlb
caHuTapHo-anuagemMmonormyeckoe. NoaToMy B TeX perMoHax 1 B T€ Ce30HbI (X0nogHoe Bpems
roga), rae v Korga KOHTaKT YyerioBeka ¢ BogoW BoAHOro ob6bekTa OTCYyTCTBYeET, a pasbaBneHue
BbICOKO, HET HMKaKMX 0BOCHOBaAHMN K MCMONb30BaHUIO 06e33apaXxmnBaHns, Kpome HopMaTmnB-
Horo TpeboBaHus.

Bce ocHoBHoe o6opyanosaHne OC LICB oTHOCUTCS K NpMpoaooxpaHHoOMY (ganee — oc-
HOBHOE NpupofooxpaHHoe obopyaoBaHue). Ha OC MmoxeT 6bITb Takke Ucnonb3oBaHo 06opy-
AOBaHWe Onsi OYNCTKU BbIOPOCOB B aTMOCKEPHbIN BO3AyX (Qanee — BcnomoraTenbHoe npu-
poaooxpaHHoe obopyaoBaHue).

CnepyeT OTMeTUTb, YTO MHOrMe nognpoueccbl OC, Ha4ynHasa ¢ macwTaba HebonbLIKX,
peanuayloTcst He B 000pyaoBaHMM, a B EMKOCTHbIX TEXHONOMMYECKNX COOPYXXEHUSIX, BbINOSI-
HEHHbIX CTPOUTENbHLIM CMOCOBOM. OTO AenaeTcs MUCKMHYUTENBHO MO NpuyYMHE 60MbLIOro
obbema eMKOCTEN, HE NO3BONSIOLLErO NPUMEHATL A4S peanu3aunn aTux ctagun obopynosa-
HWe, N3roToBMEeHHOe 3aBoACKMM crnocobom. Mpun aTom obGopyaoBaHMeE MCNONb3yeTCcs Kak co-
CTaBHas YacTb TEXHOOMMYECKNX COOPY>KEHWUI, BbIMOSHSAS BaXXHble TEXHONOrMYeckne yHKLummn
(nepemelLeHme BoObI M 0cCajka, aspauusi, nepemeLlumBaHue u T. n.).

Hanee nog o6opynoBaHnem B 06LLEM NOHUMaHMM NOAPa3yMEBAETCH COBOKYMHOCTb EM-

KOCTHbIX coopy>KeH|/||7| n o6opyu03aH|/|9|, peanunsyrwmnx OaHHbIN noanpoLuecc.
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BxogHown notok

OTan npouecca

(mognpouecc)

BbixogHowm noTok

OCHOBHOE TEXHOSOorn4yeckoe

obopyaoBaHue

AmMuccum

|_|OCTyI'Ia oaa Cto4yHaa Boaa

Ne 1. BblgeneHue nnaea-
IOLWLMX TFPyObIX npuMecen

(npouexuBaHue).

ObsazartenbHbIn - nognpo-

ueccl

I pouexxeHHaa CToO4YHad Boaa

PewweTkn (cuta). MNpn GonbLuon
NPOU3BOAUTENBHOCTM —  KOM-
NNeKTHoe TpaHcnopTupyloLlee
obopynoBaHue

(wHekn, neH-

TOYHbIE TPAHCNOPTEpPbI 1 T. N.)

OpraHu3oBaHHbI  BbIGpOC Be-

LLIeCTB,

coepy

3arpA3HAKLWNX  atmMmo-

1. I'pybble npumecu, 3agepaHHble
Ha peweTkax, NMnbo cutax (oTépocChI

C peLLeToK).

2. MpombiBHas Boaa

Ne 1-1. O6bpaboTka (OT-
MbIBKa 1 06€3BOXNBaHUE)
rpybbix npumecen, 3agep-
XKaHHbIX Ha pelleTkax,

nnobo cutax.

Ha npaktuke — HeobGs3a-

TenbHbIM noanpoLecc

1. O6paboTaHHble (OTMbITbIE U
npeccoBaHHble) rpybble npu-

mecu (oTbpochl).

2. npOMbIBHaFI BOA4a B TMOTOK

HEOYULLEHHOW CTOYHOW BOAbl

'aponpecchl, LLIHEKOBbIE

npeccbl, KOHTeWHepbl. YacTto
obopynoBaHue gns o6paboTkm
rpyobix npumecern  Grokupy-
eTca ¢ obopydoBaHWeEM Ans

npouexmnBaHm4a CTOYHbIX BOO

OpraHn3oBaHHbIN BbIOPOC Be-

LecCTB, 3arpAs3HArWmnx aTtMo-

cepy

peLLeToK)

pybble npumecw, 3agepxaHHble Ha

pelweTkax, nMnbo cutax (O0TOpOCHI C

Ne 1-2. C6op oTtbpocos ¢
peLeTok (CUT) B KOHTER-

Hepbl;

(obsi3aTenbHbI  MoOANpPo-

uecc)

HeobpaboTaHHble unu obpabo-
TaHHble rpybble npumecn (OT-

Opochl)

KoHTenHepsl

OT1bpockl — oTX0Abl Ha pa3me-

LeHMe.

OpraHun3oBaHHbIN BbIOPOC Be-

LecCTB, 3arpAsHArWnx aTtMo-

cbepy
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MpogomkeHne Tabnuupl 2.1

MpouexeHHasn cToyHas Boaa.

Cxatbii BO3ayx (B OTAENbHbIX CIy-

yasx)

Ne 2. YpaneHune ocepato-

LLMX
(necka).

rpyobIX npumecei

Ob6s3aTenbHbIN  NOAMNPO-

uecc?,

YnaneHue BCMNbIBAOLLINX
XMpoBbIX npumecen (on-
UMOHanbHO, ANl HEKOTO-

PbIX KOHCTPYKLWIA)

HeocBeTneHHasa cToyHasa Boga

lMeckonoBkn (EMKOCTHbIE CO-
OpyXeHns nMbo KOMMMEeKTHoe

obopyaoBaHue).

1. Komnpeccopsbl Ans aspupye-

MbIX MECKOJIOBOK.

2. mpgpoanesaTtopbl Ans  OT-

Kayku necvaHom nynbnbl.

3. Hacocbl ans otkayku necya-

HOW Nynbnbl.

CkpebkoBOoe WIM  LLHEKOBOE
oGopynoBaHue Ans TpaHcnop-
TUPOBKM Mecka K npusiMKam

(He BO BCeX KOHCTPYKUMSAX)

HeopraHusoBaHHbIi  BbIGPOC

BellecCTB, 3arpA3HAaowmnx atMmo-

cpepy

MeckoBas nynbna (nNeckoBon oca-
[0K).
Mo BapuaHTy b — Takke u TexHU4Ye-

ckas Boga

Ne 3. O6paboTtka necko-

Boro ocagka. O6s3a-
mernbHbIl nodnpouecc B
TOM WM WUHOM WCMOJSHE-

HUWN.

BapunaHTt A. Obe3BoxmBa-
HME W HaKOMMEeHMs Ha
MeCKOBbIX nnoLwagkax
(pexxe — B MecKoBbIX OYH-

Kepax).

A. Obe3BOXEeHHbIN (noacyLueH-

HbI1) NECOK.

B. OTMbITbIN 1N 06E3BOXEHHbIN

necok

A. leckoBble NnoLagku.
B. MNeckoBble 6yHKepbI.

B. AnnapaTbl AnA OTMbIBKA U

cenapauum necka

Ecnu BblgeneHHbin 1 obpabo-
TaHHbIN NecoK He HaxoauT npu-
MEHeHUs1 — OTX04 Ha pasme-

LeHMe.

HeopraHunsoBaHHbIA  BbIOPOC

BellecCTB, 3arpAa3HAaoLWmnx atmo-

cbepy
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BapuaHT b. CHwxeHune
KOHLIEHTpPaLUUN OpraHunku
n 06e3BOXNBaHMe B anna-
patax anst OTMbIBKU U ce-

napauun necka

HeocBeTneHHas ctoyHas Boaa

Ne 4. AkkymynupoBaHue
(ycpegoHeHne  pacxopga)

CTOYHOW BOAbI.

Heobsa3aTtenbHbln  noa-

npouecc

HeocBeTneHHas cToyHas Boaa

(ycpeoHeHHbIn pacxoa)

Perynupylouime  pesepyapbl
(emkocTHBIE COOpYXEHUs). Mo-
ryT MNPUMEHATBCS  MeLLarnku,

aspaunoOHHbIe CUCTEMbI

OpraHusoBaHHbI BbIOPOC Be-
LeCTB, 3arpsAsHsOWMX aTtMo-
chepy (4epes «abixaTenbHbIe»

O0TBEpCTUs pes3epByapoB)

HeocBeTneHHas ctoyHas Boga.

PactBop peareHTa and vHTeHcUdu-
KauMmn ocaXaeHusl B3BELUEHHbIX Be-

LLecTB U ocaxaeHus dgocdopa® us

nognpouecca 10

Ne 5. OcaxpgeHne B3Be-
LUEHHbIX BellecTB (ocBeT-
rnieHne, nepBUYHOE OTCTa-

nBaHue).

YpaneHue XunposbIxX nna-

BalOLLMX 3arpA3HEHUN.

LlenecoobpasHocTb noa-
npouecca Ne 5 onpenens-
eTca ucxoaa u3 kKade-
CTBEHHOrO W  Konude-
CTBEHHOrO CoCTaBa CTOY-
HbIX BOA W TEXHOMOrmm

OMONOrn4Yeckorm OUYNUCTKM.

lNepBnyHOE OTCTamBaHue

MOXeT peann3oBbiBaTbCA

OcBeTneHHas cTovHas Boaa.

Ocapok nepBUYHbIX OTCTONHMU-

KOB.

»Knposasi macca

MMepBWYHbIE OTCTOMHWKU (EM-
KOCTHbIE COOpYXeHusl), ckpeb-
KoBoe obopygoBaHue, Hacochbl

ana OTKa4ykun ocajka.

KnpocbopHukm

HeopraHusoBaHHbIi  BbIGPOC

BeLllecCTB, 3arpA3HAaowmnx atmo-

cpepy
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c aumgodukaumnen

ocagka (cMm.: pasgen 4)

OcBeTneHHas cTo4Has Boaa.
KoMnprM1poBaHHbIN Bo3ayx™.

PactBop peareHTa Ans ocaxaeHus
docgopa @

Ne 6. O6paboTka B 6GMope-
akTopax ©Guornoruyeckon

O4YNCTKN:

BapuaHT A — 6uocunb-

Tpbl;
BapuaHT b — aspoTeHku.

Ob6s3aTenbHbIn - NOAMNPO-

Lecc.

Buoxummnyeckue peakuuu,
npovcxodsauine B Guope-
aKkTopax B pasHbIX Bapw-
aHTax peanusauum nog-
npouecca, MOryT cylie-

CTBEHHO OTNnn4aTbCA

A. ObpaboTtaHHas Boga ¢ buo-

NSeHKoON Ha pasneneHne.

b. noBaga cmecb Ha pasgene-

Hune

EmMKoCTHblE COOPYXEHNS —
GuopeakTopbl.
AspaTtopbl (BecbMa pasHo0b-

pasHble yCTpoOMCTBa AnA AuUC-
neprupoBaHnsa Bo3gyxa B WIO-

BOW CMecCh).

Ons

asota (asota m docdopa) —

TEXHOMOrMM  yganeHus

TaKke Melwankm W©n HacocChl

BHYTPEHHEW peuunpKynaummn

HeopraHunsoBaHHbIi  BbIGPOC

BellecCTB, 3arpA3HAnWmnx atMmo-

cpepy

ATmocdepHbIN BO3AYX

Ne 7. Tllomaya cxaToro
Bo3ayxa. Obs3ameribHbIl
nodnpoyecc ppna  aspo-
TEHKOB (KPOME MCKIoYe-

HKI o )

CxaTbIl BO3ayx

Komnpeccopbl (BO30yx0AyBKM)

Wym.

Bbicokoe n0Tpe6neH ne anek-

TPO3HEpPrn
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W3 nognpouecca 6A — obpaboTtan-

HaA BOAa.

M3 nognpouecca 6b— wnnosasd

CMeCb

Ne 8.

LLEeHHON BOAbl

OTtpeneHne o4u-
ot 6uo-
MaccCbl, BbIHECEHHOW U3

OuopeakTtopa.

Ob6s3aTenbHbIN - NOAMNPO-

Lecc

OuuweHHas Boaa
Ina 6A — ocagok (buonneHka).

[ns 6b — BO3BpaTHLIN aKTUB-
HbI U (M3 KOTOPOrO OTBOANTCSA

N306bITOYHbIA aKTUBHbBIN UI)

Hacocbl Onsi OTKauku akTuB-

Horo wuna (buonneHku), u4a-
CTUYHO Ans BO3BpaTa B a’po-
TEHK, YacCTUYHO KaK W30bITOY-

HOro Ha o6paboTKy.

BTopuyHble OTCTOMHUKM (eMm-
KOCTHbIE COOpY>XeHUS), cKpeb-

KoBoe obopynoBaHue

Ha Heckonbkmx OC 'CB noce-
NEHMN NPOU3BOAUTENBHOCTBHO
Ao 10000 m3/cyT npumeHsieTcs
MembpaHHOe wunopasgernexHve,
peanusyemMoe C MOMOLLbIO Ba-
KYYMHOW, INMBO rpaBuUTaLNOH-
HOW OunbTpaunn OYULLIEHHOW
BOAbl Yepe3 MUKpPO- UNU yrb-
TpadunbTpaLMOHHbIE MeMm-
OpaHbl. Takke Ha HECKOSbKUX
obbekTax npumeHsieTcs dro-

TaunoHHOE unopasgerieHne

OuuLleHHas Boga.
PactBop peareHTa gns yganeHus
docgopa

PacTteop peareHTa ansa ¢onokynaumm

B3BELLEHHbIX BellecTBY

Ne 9. [loouuncTtka

O6s3aTenbHOCTL NOANPO-
Lecca onpegenseTcs
ycnosuamn cbpoca ouu-

LLIeHHbIX BOA

JoounleHHasa Boga

MpombiBHAs Boga (He BO Bcex

BapuaHTax)

Ocapok (He BO BCcex BapuaH-

Tax)

OnunoHanbHo:

dunbTpbl € 3arpyskon, obecne-

yMBaKLMe OTAeneHne B3Be-

Mepuoaunyeckn — oTpaboTaH-
Has 3arpyska (He Ans BCex Ba-

pvaHToB).

Ocapok (He ons Bcex BapuaH-

TOB)
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LUEHHbIX BELLECTB UNK/M OKUC-
NIeHne opraHn4yeckmx n asotu-

CTbIX COEOUHEHUN.

MembpaHHble guckoBble unb-
Tpbl. MexaHu4veckne punbTPbI.
OTCTOMHUKM C Namensmmn (TOH-

KOCMOWHBIMWU MOAYMSIMM).

Bronpyabl (EMKOCTU B rpyHTE)

ToBapHbIN peareHT (peareHTbl): Conu
xenesa, anoMuHusa. lMonuanekTpo-

T (PNOKYNSHT).
MnoxnopuT HaTpws.

TexHu4eckasa Boga

Ne 10. lNpwuroTtoBneHune u
[031poBaHne pacTBOPOB

peareHToB.

KomnnekcHbln  noanpo-
Lecc — MOXeT OCYLLEeCTB-
NATBCA Ha HECKONbKUX

pa3nn4YHbIX NOTOKaXx.

Heobsa3atenbHbln  noa-

npouecc

PactBopbl peareHTOB A58 Npu-

MEeHEeHNA

Bakn gna cknagvpoBaHus 3a-
naca Xwakoro peareHTa, nome-
LeHUs ONS XpaHeHUs Cyxoro

peareHTa.

PacTBopHO-pacxogHble yanbl ¢

Ao3unpytoLmMmMm obopyaosaHnemM

OunweHHas (ooouullieHHas) Boaa

Ne 11. O6e33apaxmBaHune
ouneHHon, nubo gouu-

LLLeHHOW BOAbI.

Mo HOPMAaTMBHbLIM  [OKY-

MeHTam obsa3aTenb-

HbIi nognpouecc. OgHako

COpoc  O4YMLLIEHHON CTOYHOM

BOZbl B BOOHbIA 0GBHEKT
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aKonornyeckas Lenecoobt-
pasHOCTb OTCYTCTBYET, a
caHUTapHo-anuaemmnoro-
rmyeckasi  3aBUCUT  OT
MECTHbIX YCNOBMI BOAO-
Nnonb30BaHMs U Ce3oHa

cbpoca

Takxe:

Ne 11A. O6es3apaxuBa-

XXuakuii xnop, BofonposogHas soaa | H1€ XMOPOM

Takxe: Ne 11B6. OGessapaxmBa-

BapuaHT 1. ToBapHblit runoxmnoput | H1€ TUNOXIOPUTOM

HaTpus. HaTpus.

Boga BapuaHTt 1. C ucnonb3o-
BaHVWeM TOBapHOro runo-

BapuaHT 2.

HOBapeHHaH COJlb.

TexHnyeckasn Boga

Xnopwuta Hatpua

Bapuant 2. C nonyde-

HUuem aneKTponnTnye-
CKOro pacrtsopa rroxio-

puTa HaTpus

O6es3apaxeHHasi Boga.

Takxke MoxeT ObITb NogaHa Ha
MCMONb30BaHNEe Kak TexHu4e-

CKaa Boaa:

- Ha CcOOCTBEHHbIE HYXObI

NpeanpusTUs;

- Apyrum notpebutenam

Cknag xuakoro xropa. Xnopa-

Topbl. CMecutens.

KoHTaKkTHbIN pe3epByap

Puck aBapum ¢ Bbibpocom

Xrop-rasa.

Cbpoc B BOOHbIN OOBLEKT C
oGe33apakeHHoW BoAbl aKTUB-
HOro XNnopa, XNopamMMHOB, XI10-
pOpraHM4Yecknx  CoeauHEHUN
(Npw OTCYTCTBMU AeXNopUpoBa-

HUA)

BapwuaHT 1. Cknag ToBapHOro ru-
noxnopuTta HaTpus, cuctema go-

31pOBaHUA.

BapuaHT 2. OnekTponusep,

pacTBOpHbIE n pacxoaHble

6akn, cuctema Oo3npoBaHnA

Cbpoc B BOOHBIN OOBLEKT C
obe33apaXeHHON BOAObl aKTMB-
HOro Xriopa, XMopaMWHOB, XI10-
popraHnyeckux  coeauHeHun
(Npwv OTCYTCTBUM AEXNOPUPOBaA-

HUK)
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Ne 11B. OGessapaxunBa-

Hne YP-obnyyeHnem

YcTaHOBKM

Y®-06e33apaxnBaHus

OTtpaboTaHHble

Y®-namnbl (pTyTbCOOEPXKALLNE

0OTXOAbl)

M30bITOYHBIA  aKTUBHBLIM 1N (nMnbo

WHbIE XUIOKUE ocanKu).

Mo BapuaHty b — pactBop ¢noky-

nsHTa u3 nognpouecca Ne 10

Ne 12.

HME M3ObLITOYHOTO aKTWB-

KoHueHTpupoBa-

Horo una (ocagkos).

A. I'paBuTauMoHHOE

YNNoTHEHMnE.

B. MexaHun4eckoe cryuie-

HUne.

Ob6s3aTenbHbIt - NOAMNpPO-

Lecc (ecTb Mcko4eHNn®)

B. ®notaunoHHoe cryluie-

Hune

YNNOTHEHHbIN/CTYLLEHHbIA  aK-

TMBHbIN 1N (ocagok).

CnuBHas Boga

A. YnnotHutenb  (OTCTOMHOE

€MKOCTHOE COOpYXEHWE),

ckpebkoBoe 0bopyaoBaHme

B. MexaHnyeckun cryctutens

una.
B. HanopHein dpnotaTop una
[nsa Bcex BapuaHToB —

HacoCbl ANA OTKa4Ykh YrnriioTHEeH-

HOFO/CI’yU.I,eHHOFO mna

HeopraHusoBaHHbIi ~ BbIGPOC

BellecCTB, 3arpA3HAnWmnx atMmo-

cepy

Ne 13.

XNOKNUX ocaaKoB.

Crabunusauus

Heobsa3aTtenbHbln  noa-

npouecc

CtabunusnpoBaHHass  CMecCb

ocagkos

Ocagok nepBUYHbLIX OTCTOMHUKOB.
MN30bITOUYHbIA aKTUBHBLIN 1.

KoMnprMmnpoBaHHbI Bo3gyxd)

Ne 13A. AspobHas cTabu-

nn3auuna.

Heobsa3aTtenbHbIN noAa-

npouecc

A3pobHO cTabunmampoBaHHas

CMeCb 0cagKkoB

EMKOCTHbIE COOpPYXeHnAa —

cTtabunusaTopbl. Aapartopbl
(Becbma pasHoOoOpasHble yCTpOi-
CTBa O/1s AUCneprmpoBaHns BO3-

Ayxa B XUOKOCTW)

HeopraHunsoBaHHbIA  BbIOPOC

BellecCTB, 3arpAa3HAanLWmnx atMmo-

cbepy
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CafioK NepBUYHbIX OTCTOMHMKOB (U3

nognpoueccos Ne 5 unu Ne 12).

M30bITOYHBIA aKTUBHBIA UN (U3 noa-

npouecca Ne 12)

Ne 136. AHaspobHas cTa-
ounusauus  (MeTaHoBOe

cbpaxunBaHue).

Heobs3aTenbHbIN noa-

npouecc

COpoxeHHast cMeCb 0CafKoB.

Buoras (cmecb MeTaHa, yrne-

KMcnoro rasa, ¢ I'lpVIMeCFIMVI)

EMKOCTHbIE  COOpYXXEeHUSA-Me-
TaHTeHkW. Josupyowue 1 Bbl-
rpy3o4Hble kamepbl. Mewwanku,

HacoCbl, TEMNOOBMEHHMKN

HeopraHunsoBaHHbIi  BbIGPOC
BELLECTB, 3arpsi3HAOLLNX aTMO-
cdepy, Nnpexae BCero oT kKamep

3arpysku v BbIrpy3ku

Buoras.

Bosgyx ans cxuraHus

Ne 136-1. Ob6bpaboTtka 1

yTunusaums 6uorasa®

Ob6s3aTenbHbIn - NOAMNPO-
uecc npu Hanuumm 6uo-

rasa

OHeprus.

CnuBHble BOAblI OT OCYyLWKN “

O4YUCTKM Ouorasa

["asronbaepsl. Cb6pocHas

«cBe4an.

OHeproycTtaHoBKU

OpraHn3oBaHHbIN BbIOPOC Be-
LIeCTB, 3arpsi3HALWMUX aTMo-
cchepy n3 Tpybbl 3HEproycra-

HOBKW.

Mepuoanyeckn — oTxop Ans
pa3mMeLleHus (cpaboTaHHas 3a-

rpy3Ka Ona O4YUCTKU Ovorasa ot

cepoBogopoaa)
Ocagok nepBUYHbBIX OTCTOMHUKOB. Ne 14A. PeareHTHoe 06e3- | ObpaboTaHHble npenapaTtoM | Cuctema NpuUroToBrieHUst U ao-
N36LITOUHbBI AKTUBHBIN WA 3apaxmBaHNE 0CaaKoB ocagku 3MpoBaHMA pacTBopa npena-
o ) pata ans obessapaxmBaHus

MesochunbHO COpOXeHHbIe ocaaku. | 1€00s3aTeNbHEIA  noA

npowecc
PacTtBop npenapata gns obessapa-
XMBaHUS.
BogonpoBogHas Boga
Ocagok nepBUYHbBIX OTCTOMHUKOB. Ne 14b. Tennosoe 06e3-| ObpaboTaHHble Tennom | Cuctema noporpesa, Bblaep-

3apaxuBaHue 0caKoB ocagku XMBaHUSA XUOKNX OCAOKOB U pe-

MN30bITOUYHbIA aKTUBHBLIN 1.

Me30gurnbHO cOPOXEHHbIE OCaaKU.

HeobasaTtenbHblin  nofA-

npoLecc

Kynepauuu Tenna (peaktop wu

TEeNNnooOMEHHNKN).
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O06e3BOXeHHbIE 0CcaaKu

JInbo nHppakpacHble Harpesa-

Tenu 06e3BOXEHHOro ocajka

Crabun n3npoBaHHad cMeCb 0OCaKoB

Ne 15. YnnoTtHeHne cra-

omnmaun poBaHHbIX Ocaa-

YnnoTHeHHas cMeCb OCaaKoB.

CnunBHas Boga

YnnotHutenb (OTCTOMHOE eM-

KOCTHOE COOpYXeHUue), cKpeb-

HeopraHunsoBaHHbIi  BbIGPOC

BeLllecCTB, 3arpA3H4aowmnx atmo-

KOB. koBoe obopygoBaHue, Hacockl | ccepy
Heobsi3aTenbHblii  nog- ANs OTKa4YkM  YNNOTHEHHOro
npouece ocafka
Cwmecb ocagkoB nnbo oguH Bua|Ne 16. Ob6esBoxmBaHue Mpu oTCyTCTBMM NOANPOLECCOB
ocajika, B 3aBUCMMOCTWU OT pasnuy- | ocajka. AanbHevwen obpaboTkn
HbIX NOAMNPOLECCOB O6s3aTenbHLI  NOANpO- ocajgka € nonydeHuwem npoayk-
Lece UMM 06Ee3BOXEHHbI  0CafokK
yoansieTcs kak oTxof Ha pas-
MeLleHne
Takxe: Ne 16A. MexaHuyeckoe | O6e3BOXEHHBIN 0cafok (kek). | KomnnektHoe obopyaoBaHue | OpraHnsoBaHHbI BbIGpoc Be-
ob6e3BoXMBaHue ANst MeXaHn4eckoro o6e3BoXu- | LLECTB, 3arps3HALWMX aTMo-

PactBop drokynsHTa u3 noanpo-

uecca Ne 10.

TexHnyeckasa Boaa

dunbTtpat unu dyrat

BaHus: obe3BoxuMBaloLWMe an-
napatbl (ueHTpudyrn, punbTp-
npeccsl,
v Aap.),

(LWHeKKn, NEeHTOYHbIE TpaHCnop-

LLIHEeKOBbIe MpecCChl

TPaAHCNOPTHbIE JTIMHUN

Tepbl), OyHKepbl

cbepy
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Ne 16b6. lNMoacywka n Bbl-
AepXKka ocagkoB Ha uno-
BbIX Mnowjagkax B ecTte-

CTBEHHbIX YCIIOBUAX

MoacylweHHbIN ocagok.

CnunBHas Boga

BeToHHble MNK 3emMnsaHbIe COo-

OpyXeHunda —  unosble nno-

LaaKu.
Morpy3oyHo-pasrpy3oyHas Tex-

HUKa O y60p|<l/| N BbIBO3KU

OocCajka

HeopraHunsoBaHHbIi  BbIGPOC

BellecCTB, 3arpA3H4arowmnx atmo-
cpepy.

Mepuognyeckn — BbIOPOCHI OT
OBWKYLLMXCS UCTOYHUKOB (aBTO-
TpaHcnopTa). Ha 3emnsiHbIx
nnowagkax — dunbTpauus
WNOBOWN BOAbI OCagKa B FPYHTO-

Bble BOAbI

Takxe:

PactBop ¢nokynaHTa 13 noanpo-

uecca Ne 10

Ne 16B. O6paboTka dno-
KynsHTamu,  CrylleHue,
noacylka W Bbloepxka
0CafKoB, Ha WUOBLIX MNJO-
LWagKkax B eCTeCTBEHHbIX

YCINOBUSIX

MNoacyLleHHbIN 0cafok.

CnunBHas Boga

BeToHHble MNK 3emnsiHble Co-
OpYXEeHMUs1 — WINoBble NIlo-
waakn. Lenesble

ansa OTd)l/IJ'I bTPOBbIBaHUA OTAOE-

KonoALbl

NMBLLIENCS BOAbI.

lMorpy3soyHo-pasrpy3odHas Tex-
HVKka Ans yOOPKM W BbIBO3KM

ocagka

HeopraHusoBaHHbIi  BbIGPOC

BELLECTB, 3arpsi3HSAOLLNX aTMO-
ccpepy.

Mepuoanyeckm — BbIGPOCHI OT
OBUXYLLMXCA MCTOYHUKOB (aB-
TOTpaHcnopTta). Ha 3emnsHbIxX
nnowagkax — dunbTpauma B

TPYHTOBbIE BOAbI

O6e3BOXEHHbI 0CaoK M3 noAanpo-

uecca Ne 16

Ne 17. [dononHuTtenbHas
AnNuTenbHas BblaepXxka B
€CTECTBEHHbIX YCIOBUAX
0CafKoB, MOACYLUEHHbIX
Ha WNOBbIX NnoLWaaKax,
N MexaHmyecku obes-

BOXXEHHbIX

O6paboTaHHbIN 0cagok

OTKpbITble NRoLaaKku

HeopraHusoBaHHbIi ~ BbIOPOC

BEeLLECTB, 3arps3HSOLLMX aTMO-
coepy.

Mepuogunyeckn — BbIGPOCHI OT
OABWDKYLLIUXCS MUCTOYHMKOB (aB-

ToTpaHcnopTa
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O6e3BOXEHHbIN 0CagoK U3 noanpo-

uecca Ne 16.

OpraHI/I‘-IECKVIe HanonHuTenun

Ne 18. KomnocTtupoBaHue
00e3BOXEHHbLIX UNKU MoA-

CYyLUEeHHbIX OCagKoB

KomnocTt

O6opynoBaHue o4eHb pasHo-
06pa3HO — OT OTKPbITbIX MO-
Aok OO0 3aKpbIThbiX GUopeak-

TOpOB

HeopraHunsoBaHHbIi  BbIGPOC
BELLECTB, 3arpsi3HAOLLNX aTMO-
cdepy (Npn NpoBEAEHUN Ha OT-

KPbITbIX nrnowagkax.

Mepviognyeckn — BbLIOPOCHI OT
[ABWXKYLLIMXCS UICTOYHUKOB (aBTO-

TpaHcnopTa).

OpraHu3soBaHHbI  BbIGPOC —
npu npoBedeHWM npouecca B
3aKpbITbIX ~ GuopeakTopax u

(vnn) B nomeLeHmax

O6€e3BOXEHHbIA UNN NOACYLUEHHbIN
ocapgok nocne noanpoueccos Ne 13
16, unn 16 n 17, 16 n 18.

[pyrue KOMMOHEHTbI MOYBOrPYHTOB
(B COOTBETCTBUMN C KOHKPETHOW TEX-
HoMornen), B TOM 4YMcCne rnvHa, ne-
cok, Topd. CneumnarnbHble oobaBku, B

TOM 4Yucne and o6e33apa>i<MBava

Ne 19.

NOYBOIpPyHTOB N3 OCagKoB

[NpounsBoacTeo

[NoyBorpyHT

Mnowagkn nNpuroToBneHns Ha
NCKYCCTBEHHOM OCHOBaHWUW;
y3en cMmelleHus (B TOM 4vwucne
GapabaHHble cmecuTenu) u ce-
napauuy; NOrpy3ovHo-pasrpy-

304YHaaA TexHukKa

BbIGpOChHl OT ABMXYLLIMXCA WUC-

TOYHWKOB aBTOTpaHCMNopTa

O6e3BOXEHHbI 0CafoK M3 noAanpo-

Lecca Ne 16

Ne 20.

CyLlKa ocaakoB

Tepmunyeckasi

TepMuyecku BbICYLLIEHHbIV OCa-
OOK. B HekoTopbIx BapuaHTax

— KOHAEeHcaT Bblnapa

KomnnekTHble ycTaHOBKM Tep-
MOCYLUKW. TpaHCnopTHble nu-
HUW (LLUHEKKU, MHEBMOTPAHCMNOpP-

Tepbl), OyHKepbl

OpraHu3oBaHHbI BbIOpOC Be-
LLECTB, 3arpsA3HSALWMUX aTMo-
chepy.
o4ncTke — oTpaboTaHHble Cop-

Mpn cyxon raso-

OeHThI
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OkoH4aHue Tabnuubl 2.1

BapuaHTHO unm YacTuyHo: Ne 21. Cxwuranue (Tepmu-| 3ona ocagka. KomnnekTHble ycTaHoBku cxu-| OpraHM3oBaHHbIN BbIGpOC Be-

Yyeckasd ymnmsauwﬂ) raHun4. TpaHCI'IOpTHbIe NIMHUNM | LLEeCTB, 3arpA3HAdArWmnx aTtmo-

- 06e3BOXEHHbBIN 0CaA0K U3 noanpo- CnuBHasi Boga OT O4YUCTKM ra-

ocagka (wHekn, NMHEBMOTpaHcnop- | chepy

uecca Ne 16; 30BbIX BbIOpOCOB
Tepbl), OYHKepbI.
- BbICYLLEHHbIN 0CafdoK M3 nognpo-

uecca Ne 20. CucTembl OYMCTKU ra3oBbIX Bbl-

6pocos
TexHunyeckas Boaa.

LenoyHon peareHT (NS MOKpOM

OYMCTKM ra3oBbIX BbIBPOCOB).

CopbeHTbl s Cyxon ra3oouncTKm

D MNoHaTne «O6sA3aTenbHbIM NoanpoLece» B AaHHON Tabnuue, a Takke B Tabnuvue 2.26 03Ha4aeT, YTo OH, B TOM UMM UHOM BUZe hakTUYECKU NPUMEHSIETCS Ha BCeX,

nmbo Ha nogasnsiolem GonbwmHcTBe OC. OTO NOHATME HE HOCUT HOPMAaTVBHOIO XapakTepa. Takke, UMETCA UCKIoYeHus (CM. pasgen 2.2).
2 TexHonorus 06paboTku Necka MoxeT ObITb crioxkHee. [leTanbHee onucaHo B 2.2.

%) He ans Bcex pasHoBuaHocTel noanpouecca. C uenbto yaaneHns gocgopa dhocdaToB peareHT MOXeT BBOAUTLCS U ApYrMe TOUYKM OCHOBHOTO MpoLiecca, a Takke

1 B BO3BPATHbIE MOTOKMU.
4) TonbKO B HEKOTOPbIX TEXHOMOIMSIX.
5) KoMMneKcHbI TeXHOMOMMYEeCKUin MpoLecc co CBOMMM nognpoueccaMu. [letanbHo onucaH HKe.

6) Kpome ynnoTHeHust nocre coBMecTHoW aapobHoii ctabunusaumm (Ne 13A) n o6e3BoxunBaHUsA Ha LHEKOBbLIX npeccax (Ne 16A).
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2.1.2 KpaTkoe onucaHme OCHOBHOIoO NpMpoAooOXpaHHOro o6opyaoBaHUA.

TuUnu4yHble TeXHonornyeckmne npoueccbl OHUCTKMN CTOYHLIX BOA, NPpUMeHsAeMble

B oTpacnu

Mopnpouecc Ne 1. BbigeneHne nnaBawowWmx rpyobIix npumecen (npouexmBaHume)

Heobxoanm ans obecneveHnss HopManbHOW paboTbl COOPYXEHUN U 0BOpyaOBaHUS,

npenoTBpaLleHns aBapuii. YaaneHme otbpocoB Takke (YacTUYHO) 3adepKuBaeT Te nnasato-

e BKIMHOHEeHUd, KOTopblie MOryT nonagatb B BOAHbIE 0ObEKTbl C OYULLEHHOW BOOOW, HE 3a-

Aep>xXaHHble Ha OCHOBHbIX CTaanAX O4YUCTKN.

MpaBunbHO 3aNpPOEKTUPOBaAHHbIE N HOPMarbHO paboTatolime CoopyKeHUs NpeaBapu-

TeNbHON MexaHN4eCKoM OYMCTKM obecneunBatoT adpdekTUBHYO paboTy nocrneayowmx ctyne-

HEen OYUCTKM CTOYHBbIX BoA M 0BpaboTkm ocagka. OTcyTcTBME NMOO HeHagnexawas paborta

COOPY)XEHNN NpeaBapUTENbHON MEXaHNYECKOM OYNCTKM OKa3blBaeT HeEraTMBHOE BO3ENCTBME
Ha OC 'CB B uenom.

MepeyeHb Hanboree pacnpocTpaHeHHOro o6opyaoBaHNS AN NPOLEXMBaHUS NpuBe-

neH B Tabnuue 2.2.

Tabnuua 2.2 — lMepeyeHb Hanbonee pacnpoCTpaHEHHOro 06OPYAOBaHNSA AN NPOLEXMBaHUSA

O6opynoBaHue

KpaTKoe onucaHune

TexHonornyeckune XapaKTepucTtukumn

PeeuHble (cTepxHe-

Bbl€) peLueTkn

CrtoyHasa Boda npoTekaeT Yepe3 COBOKYI-
HOCTb YCTaHOBIEHHbIX MO HAKNOHOM K MO-
TOKY CTepXXHen ¢ (DMKCUPOBaAHHbLIMMK pac-
CTOSHUAMU MeXOY HUMU N ABUKYLLUMCS
ckpebkomM Ons  MpoOYMCTKM M nogbema

HaBepx 3afepXaHHbIX 0T6pocoB

WnpuHa nposopoB oT 60-80 mm (npu uc-
nonb30BaHWMM AN1A NpeaBapuUTENbHONO rpy-

6oro npouexmeaHus) o 5—-6 mm.

O6ecneunBaloT Tak Ha3biIBaeMoe 0gHOMEp-
HOe npouexnBaHue, npn KOTOpoM ANMNHHbIE
y3KMe BKIIIOMEHUS] MOTYT MPOXOAUTL Yepes

peweTKn

CtyneHuatble

CtoyHasa Boda npoTekaeT Yepes3 COBOKYI-
HOCTb YCTaHOBIMEHHbIX MO HaKMOHOM CTY-
neH4yaTbIX MNonoTeH ¢ UKCMPOBaHHLIMM
paccTosHussMu mexgy Humu. OgmH Habop
nonoteH — (4epe3 OAHO) MNOAOBWKHBIN,
OAVH — HenoaswxkHbIi. MNMNogbem oTbpocos
OCYLLECTBMAETCA 3a CYEeT BO3BPATHO-MO-
cTynaTtenbHOro ABWXeHuWs Habopa noro-

TEH — CO CTyneHun Ha CTyneHb

ObecneunBaeT pasmep nposopa A0 3 MM.
OddekTnBHO paboTaeT C HaMbIBHbIM
cnoem oTbpocoe, obecnevnsatownm bonee

adhpekTMBHOE 3adepKaHne
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JleHTOouHbIE  (pEeu-
Hble 1 nepgopupo-

BaHHbIE)

CtoyHasa Boga npoTekaeT yepes3 COBOKYM-
HOCTb MMacCTMKOBbIX CEKLUMA HebonbLLIOon
ANuHbl (NM6o bparMeHTOB CUT), OCHALLIEH-
HbIX KpHOYKaMM U LLIAPHUPHO CBS3aHHbIX

Mexay cobor B 6€CKOHEUHYI0 NEHTY

MepdopunpoBaHHbIe ycTponcTBa obecneyun-
BalOT rnybokoe npouexuBaHue ¢ gBymep-
HoiM 9dheKTOM (3agepxuBaloTca  Bce
BKIIOYEHWS1, KOTOpble Gornblue pa3mepa oT-
BepcTuin). PeeyHble ycTporcTBa No agdek-
TUBHOCTU 3aHMMAaIOT MPOMEXYTOYHOE MOo-

NIOXeHne mMexay CutaMmm n CTepXHeBbIMU

peLueTkamu
BapabaHHble (wHe- | CTovHasa Boda npoTekaeT UsHyTpu Hapyxy | Hanbonee adpdekTuBHble  yCTpOKMCTBA.
KOBbl€) yepe3 GapabaHHoe BpalLatolieecs cuto. | TpebyloT npenBapuTENnbHOrO  yaaneHus
YnoBneHHble OTOPOCHI MO LIeHTparibHOMY | KpYMHbIX BKIOYEHUIA.
KaHany oTBOAATCA LLUHEKOM Mo Npon3BoAMTENbHOCTU MPUMEHUMbI 0
6onbwmnx OC BKMHOYUTENBHO
Y®C  (yctpowicteo | CTouHas Boga nogaetcs B BEPXHIOW YacTb | OTCyTCTBME KaKMX-MMOO OBMXKYLLUXCA Me-
dunbTpylowee  ca- | pelweTkn U NpoTekaeT Yepe3 COBOKYNHOCTb | XaHWYeCKMX 4YacTew obycnaBnvBaeT uC-
MoouvLaloleecs) |yCTaHOBMEHHbIX MOA4 HAKMOHOM CTEPXHEN | KNIOUNTENbHYI0 HaOEeXHOCTb.

(B TOM uucre — cneuuaneHoin popwmbl) C| Mo NpPoU3BOAUTENBHOCTY MPUMEHUMBI Ha

(bVMKCUPOBAHHBLIM  PacCTOSIHUEM  Mexay

OC po 6onbLUUX BKITHOYUTENBHO
HUMK 2—-5 MM. OTBPOCHI CMbIBaIOTCS NOCTY-
NaroLLMM NOTOKOM BOAb! K HA3Y PeELUETKM, U
cnonsatT B COOPHY0 eMKOCTb (Kak Bapu-

aHT — MEeLLOYHbIN PUNBTPYIOLLMIA dNEMEHT

TexHonornyeckas adekTUBHOCTb 0O0pPYAOBaHUSA AN MPOLEXUBaAHUSA NPaKTUYECKU
HensMepuma, Tak Kak cogepkaHue rpybbix BKMOYEHMI B CTOYHbIX BOAAx He NnoaBepraeTcs
NPOM3BOACTBEHHOMY KOHTPOSIHO M3-3a NPaKTU4eCKON HEBO3MOXHOCTWU adekBaTHOro otbopa
npo6. MNoatomy 06 acphekTnBHOCTM 0OOPYAOBaAHMS CYAAT MO Macce yaep»KaHHbIX OTOPOCOB.

CornacHo gencTByOLIMM HOpMaM OMyCKaeTcs He npedycMaTpuBaTh PELLeTKU B Chy-
Yyae nogayvM CTOYHbIX BOA HA CTaHLUMIO OYUCTKM HacocaMu NpuU yCTaHOBKE Mepen Hacocamu
peLLeToK ¢ Npo3opamMu He Gonee 16 MM Unn peLleToK-4pobUIoK, NPU 3TOM AfIMHA HAaNopPHOro
TpybonpoBoaa He gormkHa npesblwaTbe 500 M 1 HA HACOCHbIX CTaHUMSX NpeagycmaTpuBaeTcs
BbIBO3 3a€eP>KaHHbIX Ha peLueTke 0TbpoCcoB.

CoopyxeHus npeaBapuUTeNbHON MeXaHUYECKOM OYMCTKN OTHOCATCS K Hanbonee NHTeH-
CMBHO Bblaensitomm Bblibpockl 3B B aTtmMocdepHbIi BO3ayX, B OCOOEHHOCTM B TeX crny4asix,

korga Boga Ha OC nogaeTcs ¢ NOMOLLBI0 HAaNnoOPHOW nepekaykn. HaunHas ¢ npyuemMHoun Kamepbl
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AaBrneHne B XUOKOCTU CHMXKaEeTCHA U MPOMCXOaUT BblAeneHne pacTBOPEHHbIX B CTOYHbIX BOAaX
NeTy4Mx BEWECTB C MHTEHCMBHbLIM BblAENIEHNEM MX B BO3OYX.

[pobneHne otbpocos Ha Bxoae Ha OC 'CB He pekoMmeHayeTCs, Tak Kak 3TO NpMBOaUT
K yBENnMYeHuto cbpoca 4YacTtuL Mycopa C OYULLLEHHOW BOOOMN.

Mognpouecc Ne 1-1. O6paboTka (oTMbIBKa M 06€3BOXKMBaHME) rpybbIX NpUMecen, 3aaep-
YKaHHbIX Ha peLueTKax.

OT6pochl C peleToK (CUT) MMeT HEBOSbLLIOW HACLINHOW yAernbHbIA BEC, U UX TPpaHC-
nopTuposka obxoantcsa gopoxe. OHM cogepXaTt 3Ha4YMTEeNbHOE KONMYECTBO OpraHNYecKnx 3a-
rpasHeHun. PasmellieHre aTon Macchbl Ha NONMroHax NpuBeaeT K UX THUEeHUIO C BblaeneHnem
AypHOMaxHyLWMX BellecTB. OTa npobnema Tem 6onee BblpaXkeHa, YemM MeHbLLE pa3mepbl Npo-
30pOB (Si4e€eK) NpoLeXnBaroLLnX yCTPOUCTB.

O6e3BoxunBaHue (NpeccoBaHne) ¢ NpeaBapuUTENbHON NPOMbIBKOW NO3BOSISIET:

- COKpaTUTb Maccy BbIBO3MMOIO OTX0Aa;

- obecneynTb Bonee BbICOKYH CTabUNbHOCTb 0TX0A4a (CTOMKOCTb K 3arHMBaHMIO);

- C NPOMbIBHOW BOAOW BEPHYTb B OCHOBHOW MPOLIECC YacTb OpraHuku, HeobxoamMmown
ANA MHTEeHCUMKaumm npoLeccoB GUONOrMYECKOM OUNCTKM.

Ansa obes3apaxnBaHmsa OoTOPOCOB, Kak NpasBuio, UCNOSb3YIOT NepeckinaHue ux Xsop-
Hon n3eecTtbto (CaOCly).

lMepeyveHb Hanbonee pacnpocTpaHeHHOro 0b6opyaoBaHNA ANg OTMbIBKM U 06e3BOXMBa-

HUS1 OTOPOCOB C PELLETOK NpMBeAEH B Tabnuue 2.3.

Tabnuua 2.3

00e3BOXMBaHUSA OTBPOCOB C peLLeTok

MNepeyeHb Hanbonee pacnpocTpaHeHHOro ob6opyaoBaHMA AN OTMbIBKM U

TexHonornyeckue
O6opynoBaHue KpaTkoe onucaHue

XapaKTepUucTukun

Mpecc ana otépocos O6e3BoxMBaHMe MNpPoU3BOAUTCS B |YMeHblueHne obbema OTOpPOCcOoB A0

nepgOpUpPOBaHHOM UUMMHAPE C Mo-|2 pa3s

MOLLIbIO NOPLLUHA nnbo WHeka

lMpecc c kamepon npeasapu-

TenbHOW NPOMBbIBKN

Mepen nogaven Ha oGE3BOXMBaHUE
OTOpPOCHI OTMbLIBAKOTCA TEXHUYECKOW
BOOOW (nMepemeluvBaHMEM B 3aKpbl-

TOW €MKOCTW)

I'IpaKqueCKm NnoJyIHad OTMbIBKa OT-
OpOCOB OT B3BELLEHHbIX BeLlecTB. bo-
nee rnybokoe o6e3BOXNBaHNE OTOPO-

coB

Mopanpouecc Ne 2. YaaneHue oceparowmx rpyobix npumecen (necka)

BbigeneHune rpybbix npumecen (necka) HeobxogmMmo Anst Toro, YTobbl OH He ocean B

nocrneayoLmMX COOPYKEeHUAX, NPENATCTBYS MX paboTe. HeyrnoBneHHbI Necok npy Hanuyum
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NepBUYHbBIX OTCTOMHUKOB OCALET B HUX, @ NPU UX OTCYTCTBUN — B COOPYKEHUAX Buonornye-
CKOM OYUCTKW. [pn 3TOM coopyXeHue Nno yaaneHuto necka (MeckornoBka) AOSMKHO 3a4epXu-
BaTb MaKCMMYyM necka U1 MUHUMYM OpraHU4eCcKnx 3arpsisHeHUNn.

Tak xe, Kak N NPUMEHUTENBHO K rpybbiM NpuMecsMm, namepeHne ageKTUBHOCTM 3a-
AepXaHus rnecka He nNpakTukyeTcs. JTa 3agada npencraBnsdeT cobon CroXHOCTb gaxe Ans
nccneposartenbckux uenen. O6 appekTMBHOCTN 3adep)KaHNA Necka CyaaT No COAEPXKaHUIo
necka B ocajke MepBUYHbLIX OTCTOMHUKOB (e€Ccrnu TakoBble umetoTcs). CoaepkaHue necka,
He cosfalouiee TpyaHOCTeN Ans aKcnnyaTauuu, He 6onee 6 % OT Cyxoro BellecTBa ocajka
(He 6onee 3 % npu MCNONbL30BaHMM BbICOKOCKOPOCTHbLIX LEeHTpMdyr Anst 06e3BOXMBaHUSA
ocagka).

lMepeveHb Hanbornee pacnpocTpaHeHHOro obopyaoBaHUA ONA BblAenieHust necka mu3s

CTOYHbIX BOA NpuBeaeH B Tabnuue 2.4.

Ta6n|/|ua 2.4 — I'Iepequb Hanbonee pacnpocTpaHeHHOoro O60pyD,OBaHI/IFI AnAa BblAaes1eHnA necka n3

CTOYHbIX BOA

O6opynoBaHue

KpaTKOG onucaHune

TexHonorn4eckune XapaKTepUCTUKn

FopmaoHTaanaﬂ ne-

CKOJ10BKa

CTouHas Boga OBMXKETCSA B MPAMOYrofibHOM
€MKOCTW Npw onpedeneHHon CKopocTu no-
Toka. lNecok ocegaeT nog AencTBMEM CWM
rpaBMTauMM Ha AHO W TpaHcrnopTMpyeTcs
(ckpebkamn unu ruapaBnNUYecKn) K npu-
AMKY, OTKyAa OTkadvBaeTcs apnndTom nnm

HaCcoCOM

OddekTnBHOE necyaHomn
ppakumm,

OocCagke MeEJIKUX HeopraHn4ecKkux (IT]MHa n

yoepkaHue

HO BbICOKOE coOgepXxaHune B

T.M.) 1 opraHn4ecknx YacTtuy. Beicokas 3a-
BMCUMOCTb OT CKOPOCTU B COOPYXXEHUU
(pacxopa).

Heobxogumo cneunansHoe obopygoBaHue

ansa crpebaHns necka.

MpumeHsaeTcs, HaymHasa co cpeaHnx OC
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OkoH4YyaHune Tabnuubl 2.4

"opu3oHTanbHas ne-
CKONMOBKa C Kpyro-
BbIM OBWDKEHNEM

BOAbI

CTtoyHas Bofa OBMXKETCS MO KONbLIEBOMY
NOTKY, pacnosnioXXeHHOMY B KOHUYECKOW eM-
kocTu. MNecok ocefaeT Ha AHO KOHyca Yepes

npope3b B AHE KOJ1bLEBOIO JIOTKa

OdpekTnBHOE yaepkaHue necka, Ho BbICO-
KOe cofepXaHue B HEeM OpraHuM4ecKkux u
OPYrMX MMHeparbHbIX YacTul,. Beicokas 3a-
BMCMMOCTb OT CKOPOCTM B COOPYXEHUU
(pacxopa).

He TpebyeTtcs cneumnanbHoe obopynosa-

Hne anga crpebaHus necka.

OpHako paboumnii 06bEeM, B KOTOPOM HeMo-
CpeacTBEHHO [OBMXETCA MOTOK CTOYHOWN
BOAbl, 3aHMMaeT Bcero okono 15 % crpoun-

TenbHOro oobema.

an/IMeHFIeTCFI B Anana3oHe MalblX —

cpegHnx OC

Aspupyemasi necko-

Crto4Has Boga ABWXKETCS B NPSIMOYTrOSibHON
nnbo pagmnanbHOW eMKOCTH, KoTopasi aspu-
pyeTcs MpUCTEHHbIMW MHEBMATUYECKUMMU
asparopamu. Bosgyx chopmupyet B coopy-
XXeHuUn cnupanbHbIn NoTok. MNecok ocegaet
Ha OHO W TpaHcnopTupyeTtcst (ckpebkamm
UNN TMapaBrMyeckun) K NPUSMKY, OTKyA4a OT-

KaymBaeTcd SpJ'II/I(*)TOM 1M Hacocom

Mcnonb3oBaHue BO34yXa No3BOJIAET HE 3a-

BMCETb OT CKOPOCTYU (pacxoaa) Boabl.

MoHWKeHHOe coaepKaHue OpraHuku B

necke.

MakcumanbHoe BblaeneHne AypHonaxHy-
LLUMX BeLLlecTB Mo NpuYMHe aspauum nocty-
nawLwen CcTovHon BoAdbl. HexenaTenbHbl
nepes COOPYXEHMAMU  OMONOrMyYeckoro
yaanenus docdopa. NpumeHsaeTcs, Hauu-
Has ¢ manbix OC, ogHako 3achPeKTUBHOCTb
3afepXXaHnsa necka B HWKHEM Auanas3oHe
MM HeBbICOKasi, 1 B LENOM HWXE, YeM B

APYIUX KOHCTPYKUMIA

noeka
TaHreHumanbHas
(BMxpeBad) necko-
noska

CTtoyHada Boga B KOHUYECKOW UMK KPYriion B
nnaHe eMKOCTU OBWXETCHA B TaHreHuuarb-
HoM HanpaeneHun. OcegaHue necka npo-
NCXOAUT Nnop, 4ENCTBUEM CUI rpaBUTaLMm u
LueHTpobexHon. lNMecok yganseTcs, kak npa-

BUMO, rMapoaniesaTopamm

KomnakTHoe 1 adhheKTUBHOE COOPYXKEHME.

MpumeHseTcs Ha cBepxmManbix 1 Manbix OC

Moanpouecc Ne 3. O6paboTka neckoBoro ocaaka (nNynbnbl)

BapuaHTtbl A n B. lNeckoBble nnowaakn n 6yHkepbl

OcyuwecTtBnaAT 06e3BOXMBaHME M MOACYLUKY NecKonynbmnbl, 6€3 n3aMeHeHus cocTaBa

CyXOoro BeuiecrtBa.
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Ocyl.l.l,eCTBJ'IFII-OT OTMbIBKY OT OpraHn4Yeckmnx BKIMOYEHNIN N 00e3BOXMBaAHME NeckKa.

MepeyeHb Hanbonee pacnpocTpaHeHHOro obopyaoBaHNsa Ans obpaboTkM necka npu-

BeAeH B Tabnuue 2.5.

Tabnuua 2.4 — MNepeyeHb Hanbonee pacnpocTpaHeHHOro obopyaoBaHus Ans o6paboTky necka

O6opynoBaHue

KpaTKoe onucaHune

TexHonornyeckue XapaKTepUCTukun

[NeckoBble nno-

LA aKu

MeckoBas nynbna, oTkaYMBaemasi U3 necko-
NOBOK, pasaenseTcs B Herny6oknx 6eToH-
HbIX UMK 3eMNAHBLIX EMKOCTAX, 06opyaoBaH-
HbIX OpeHaXXHOW cMcTeMol ana oTeBoda
CMVBHOW BOAbI, HA NECOK M CMNMBHYIO BOAY.
3aTeM necok noAcbixaeT (B COOTBETCTBYIO-

LLIMA CE30H) 1 BbIBO3UTCH

NcTouHMK gypHONaxHyLimx 3anaxos. Ca-
HWTapHO HeGe3onacHo.

He cHwxaeT cogepaHns opraHu4eckux
BELLECTB B Necke, nocriegHee MoXeT Co-

ctaBnaTtb o 30 %

MeckoBble ByHKepbI

B 6yHkepax, B mpouecce HakonmneHns necka,
NPOUCXOAMNT €ro eCTeCTBEHHbIN OTXMM. OT-
AerneHHasi CTOYHas Boga caMoTeKoM Mo Tpy-
H6onposoay BO3BpaLLaeTcs B NMOTKU Nepeq

NecKoJ1oBKaMu

He meHsieT cocTaB necka, HO obecneun-
BaeT cogepxaHne Cyxoro seulectsa

okono 70 %

AnnapaTtbl OTMbIBK/
1 00e3BOXMBaHUSA

necka

MeckoBas nynbna, oTkadnBaemMas 3 necko-
JTOBOK, NOCTyNaeT B annapartbl AJ19 OTMbIBKU
necka OoT opraHU4ecKknx BeLlecTB. I'Ipvuvle—

HAIOT:

- HanopHbIE MOPOLMKIIOHSI,

- OTKPbITbl€ KOHNYECKMNnEe eMKOCTU, B KOTOPbIX

OCYLLECTBSIETCA NEPEMELLMBAHME U (UN)
aspauus. CrnvBHas Bofa 13 3TMX eMKOCTEN
YXOAUT Yepes Nepenus, OTMbITbIA NECOK
LUHEKOM MoAHMMAETCA U3 NpuUsMKa, Npu
3TOM Ha HaBOAHOM y4yacTke 06e3BOXMBaA-

eTcqa

OTMbIBKa necka A0 coaepkaHus opraHu-
YyecKkux BeLlecTB He bonee 5 %.
CogaeprkaHue cyxoro Beliectsa — He Me-

Hee 80 %

[na NoAroToBKW Necka K UCMONb30BaHUIO Kak CTPOUTENbHOro MaTepuana oH obpaba-

TbiBaeTCs Ha BUOporpoxoTax, AererbMUHTU3NPYETCS U obe33apaxmnsaeTcs nponapuBaHNeM

(KypbsiHOBCKME 04UCTHbIE COOpyXeHus, Mockaa).
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Mopnpouecc Ne 4. AKKkymynupoBaHue (ycpeaHeHue) pacxona CTOMHOM BoAbl

lMpeaHasHayeH AONs CHUXKEHUSI 4acoBOM HEepPaBHOMEPHOCTU MOCTYMNNEHUA CTOYHOM
BOAbl Ha crieaytoLLme no NOTOKy CoopyxeHus. NMo3BonseT yMeHbLWNTb 06 bEM COOPYKEHNIN OT-
cTamBaHus, nnopasgeneHuns n aoouncTku. MNMosbiwaeTt ctabunbHOCTL paboThl GUopeakTopoB
OMonorn4Yeckom OUYNCTKN.

B kauectBe 060pyaoBaHMsA UCNOMNb3YOTCA TEXHONOMMYECKNE EMKOCTU (perynupytoLime
nmbo aBapuHO-perynupylowme pesepayapbl), 06bem KOTopbix obecrnedunt Tpebyemoe CHu-
XeHune Kuac. AKKyMynumpyroLasi EMKOCTb 3anoSiHAEeTCA CTOMHOW BOAOM B Yacbl MakCUMaribHOMoO
NpPUTOKa U NOCTENEHHO OMNMOPOXHAETCA B YaCbl MMHMMAIbHOIO U CPEOHEro NPUTOKA.

MmeeTcsa onbIT NpUMEHEHNST paguanbHbIX OTCTOMHUKOB B KA4eCTBE akKyMYIMPYHOLLINX
€MKOCTEWN.

Ha npakTuke npMMeHseTCst TONbKO Ha HEKOTOPbIX MOCTPOEHHbIX B NOCeAHWE roabl Co-
opyxeHusix, ¢ MM ot Hebonbwnx n HMXe. CeBog NpaBusl AONyCKaeT NPUMEHEHNE OaHHbIX pe-
3epByapoB MO TEXHUKO-3KOHOMMYECKOMY 060CHOBaHMO. OHM MOTYT TakKe NPUMEHATBLCS Npu

KHC, pewasa ogHOBpeMEHHO 3afavy yMeHbLUEeHUS NUKOBbLIX pacxodoB nepekayku ['CB.
Mopnpouecc Ne 5. OcaxaeHune B3BeLWeHHbIX BelecTB (ocBeTneHue)

lMepBas No xo4y CTOYHOM BOAblI CTaAus OYUCTKM, OKasblBalollas CyLleCTBEHHOE BO3-
AEeNcTBMEe Ha ee 3arpsi3HeHHOCTb, MOATOMY HOCUT TakKe Ha3BaHWe NepBUYHON OYUCTKKU, NNBO
NepBUYHOrO0 OTCTamBaHUSA (B NPOTUBOMNOCTABMEHWE WIIOOTAENEHUIO nocne BMoNnorn4eckon
OYUCTKM C UCMOSNIb30BaHMEM OTCTOMHUKOB, UMEHYEMOIO BTOPUYHbLIM OTCTaMBaHUEM).

B coBpeMeHHbIX TEXHONOMMYECKNX CXemax Lenbio OCBETNEHUs SIBNAeTCH BblaeneHue
N3 CTOYHbIX BOA ONTUMAribHOro KONM4ecTBa B3BELUEHHbIX 3arpA3HEHUN C LeNbl YMEHbLUUTb
Harpysky Ha ctagmio BUonorM4yecKon OYUCTKN. ATO NO3BONSET YMEHbLUUTL 06beM obpasyto-
lwmnxca ocagkos U cokpatutb Ao 30-50 % 3aTpaTtbl 3MEKTPOSHEPrMM Ha NPOLIECC OYMUCTKU B
uenom. BelgeneHune B3BELLEHHbLIX OPraHNYeCKNX BELLLECTB A0 BMOMOrM4yeckom o4YMCTKN, C No-
cnefyouwen KoHBepcmen nx B bmoras MeETOAOM METAHOBOrO COpakKMBaHUS NEXUT B OCHOBE
npoueccoB aHeproreHepauun Ha OC CB.

MepeyeHb Hanbornee pacnpoCTpaHeHHOro obopyooBaHMsS ANt OCBETNEHUSI CTOYHbIX

BOA NpuBeaeH B Tabnuue 2.6.
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Tabnuuya 2.6 — lNepeveHb Hanbonee pacnpocTpaHeHHOro 0bopyaoBaHWs AN OCBETIEHUS

CTOYHbIX BOA

MpYMeHsieTC HECKOMbKO KOH-
CTPYKUMIA, NpuMeHnMbIX Ha OC

pas3fin4yHoro MacLwiTaba

OBWKEHUS NMOTOKa OT BXOAa K BbiXoay
ocBeTnseTcs (NpPoucxoauT camMonpo-
M3BOJIbHOE OCaXOeHWe B3BELLUEHHbIX
BewlecTB). OcBeTneHHas Boga nepe-
nnBaeTca 4vepes Bogocnue. Obpasy-
OLLMIACA OCaaoK YNNOTHSAETCA Ha AHe
1 B NpUsSIMKax WU 3aTem OTBOAUTCS Ha

obpaboTky

TexHonornyeckme
O6opynosaHue KpaTtkoe onucaHue
XapaKTepUCTUKM
OTCTOMHUKN. CrouHas Boga B ycrnoBusix MeaneHHoro | MakcmmaneHas adeKTMBHOCTbL Oca-

XOEHNs1 B3BELUeHHbIX BeLecTB Co-
craensieT 65—70 % (4em BbilLe UCX0a-
Hoe copepaHue, Tem Bbllwe addek-
TMBHOCTb). CHwmxeHune BIKs moxeT

pocturatb 50 %

BepTukanbHbie OTCTOMHUKK

CTouHas BoAa BbIXOAUT U3 LieHTparnb-
HOM pacnpedkaMepbl, OBUXETCA B
CTOpPOHY [Ha, 3aTeM MeHsIeT CBoe
HanpaereHve, NoAHNUMaeTcs BBEPX, K
Bopgocnuey. Ocafok cronsaeT Mo Ko-

HUYECKNUM CTEHKaM

MpocTtoTa akcnnyaTtauun: He Tpeby-

eTcsa ob6opynoBaHue.

BoamoxxHO 3aneraHune ocagka Ha KOHW-

YeCKnX CTeHKax AHuLLa.

Bbicokas CTOMMOCTb cTpouTenbCTBa

BCneacTBue 60mnbLIon rnybuHbI.

MpumeHnmo Tonbko Ha OC c MMM ot

HebOoNbLUMX U HUXe

"opu3oHTanbHbIe OTCTOMHUKM

MpsiMoyroneHoe (BbITSIHYTOE) COOpY-
KeHune, 4epe3 KOTOpoe Boga [ABU-
XeTcs OT CTeHkM o cteHkn. Ocapok
TpaHcnopTupyeTcst K NpuUsMKY (npu-
SIMKaM), pacrosnioXXeHHbIM Yy BX0Aa, C
MOMOLLIbIO OOQHOrN0 M3 MEXaHUYEeCKUX

CKpPebKOBbIX YCTPONCTB

MakcumanbHas TexXHonornyeckas
adekTUBHOCTL, 0O6ycnoBneHHasa 6o-

nee COBEpPLUEHHOM rMapaBnnKON.
MakcumanbsHas KOMNakTHOCTb.

O6sa3aTenbHO NpumeHeHne obopyao-
BaHuUs ansi crpebaHuns ocagka K npu-
aMmkam. bonee cnoxHoe M MeHee
HagexHoe obopypoBaHue, yeM Ong

pa,u,waanon KOHCTPYKUUWN.

anMeHI/IMbI B LUMPOKOM Anana3oHe

OT HeBonbLUNX 00 cBePXKPYMHbIX OC

88




UTC 10-2019

OkoH4YyaHune Tabnuubl 2.6

MHOrokoHycHble

OTCTOMHUKN

KBagpaTHoe coopyXeHue, yepes Ko-
TOopoe BOoAa ABWXKETCS OT CTEHKWU A0
CTEHKM (Kak B TOPM3OHTamNbHbIX OT-
cTtorHukax). Ocagok ocedaeT Ha Ko-
HUYeckoe [JHWLE W caMonpous-
BOMbHO CMOM3aeT B NPUSIMKU (Kak B

BepTUKarbHbIX OTCTONHMKAX)

OTHOCUTENBHO HeBbICOKas addek-

TUBHOCTb.

MpocToTa aKcnnyatauuu: He Tpeby-

eTca obopyaoBaHue.

BoamoxxHO 3aneraHue ocagka Ha KOHW-

YECKUX CTeHKax gHuLa.

Bbicokas CTOMMOCTb CTpOUTENbCTBA
BCneacTene 60nbLWon rmy6uHbl 1 Ma-

TepnanoemMKoCTHU.

bonee wmnpokasn cpepa npuMeHeHus,
MO CpaBHEHWUIO C BEPTUKAIbHLIMU —

OT Manbix Ao cpegHunx OC

PapgunanbHble OTCTOMHUKMK

Kpyrnoe coopyxeHne, B KOTOpPOM
BOAa BbIXOAWUT M3 LeHTpanbHOW pac-
npegkamepbl, OBWKETCS K OKPYXHO-
ctn. Ocapok crpebaeTcs K ueHTpanb-
HOMY MNPUSIMKY NNMBO K HECKOIbKUM
NpUsIMKaM Ha KOaKCMalbHOW OKpPYX-
HOCTW, C MOMOLLbIO CKPeOKOB, Kak npa-
BWMO 3aKpenfieHHbIX Ha HaaBOOHOMW
Bpawjatowencsa depme. depma onu-
paeTcs Ha KaTku, OBWXYyLLMECs Mo
OMOPHOW NMOBEPXHOCTU BGopTa Coopy-

XeHund

BecbMa Bbicokast adhheKTUBHOCTD.

I'IpOCToe N [OoCTaToOvHO HapgexHoe

obopynoBaHwue (Mrnockpeobnl).

MpyMeHnMbl OT cpegHuX OO0 CBEpX-

kpyrnHbix OC

HbIX NOCNeACTBMI A KadecTBa OUYNCTKN.

MpumeyvyaHune —BONbLMHCTBO KOHCTPYKLNA NEPBUYHBIX OTCTOMHMKOB OCHALLIEHbI MOMYNOrPY>XHbIMM A0C-
KaMu u XupocbopHukamu, ana obecneyveHns npeaoTBpaLleHns nonagaHnst BCNIbIBAOLLMX BELLECTB B COOPY-
XeHnst Bnonormyeckom oumcTku. LlenecoobpasHocTb 3TON OYHKLUKN NEPBUYHBIX OTCTONMHMKOB TpebyeT nogTBep-

XOeHus no MecTHbIM ycroBusm. Ha psage OC 'CB xunpocbopHble KOHCTPYKUMM AEMOHTUPOBaHbI 6e3 HeraTms-

Ha BHOBb MNOCTPOEHHbIX UM PEKOHCTPYMPOBAHHbLIX OObEKTaX, rAe UCNoNb30BaHbl TEX-
HONorMn yganeHus asota n gocgopa, MeCTO NEPBUYHOIO OTCTaMBaHUSA B TEXHONOrMYECKON
cxeme u TpeboBaHUs K HEMY M3MEHSAOTCS MO CPAaBHEHMIO C 0ObIYHON BMONOrMYECKO OYNCTKON

(Cc yoaneHneM opraHU4ecknx CoeauHeEHWN).
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Bbicokas ahpeKkTMBHOCTb yaaneHnss B3BELUEHHbIX BELEeCTB U, COOTBETCTBEHHO, Ya-
ctn BINK moxeT npuBecTn K HeQOCTaTOMHOMY OpraHMYeckoMy NUTaHui GakTepun-geHnTpu-
bukaTopoB, peanusyroLmnx npouecc yaaneHusa asota (cm.: pasgen 4). lNepBuyHas oumctka
He NPUMEHSETCS NMPU OYUCTKE OT BUOrEHHbIX 3NIEMEHTOB CTOYHbIX BOA, UMEILLMX HU3KOE CO-
OTHOLLEHME OpraHNYecKnx BeLecTB K a3oTy (1 kK bocdopy, ecnu peanusyetca buoyaaneHme
doccopa).

Ha 6a3e nepBUYHbLIX OTCTOMHNKOB MOXET ObITb peann3oBaHa TEXHONOrMs NoBbILLEHUS
KOHLEHTpaLMmM NErKOOKUCINSAEMbIX OPraHNYeCKNX COeQUHEHMI B CTOYHBIX BOoAax AN NOBbILle-
HUA 3 PEKTUBHOCTM npouecca buonornyeckoro yganeHusa cgocdopa (cm.: pasgen 4). OAnsa
3TOro NpoLecc OTCTaMBaHUSA B NEPBUYHbBIX OTCTOMHMKAX NPOBOAST C peunpKynsaunen ocaaka,
YTO MPUBOAUT K Pa3BUTUIO MPOLIECCOB KUCIOro OpPOXEHUsI C BblAENEHNEM NETYUNX XKUPHbIX
kncnot (JIKK). JIKK Heobxogmmbl ansa pocta 6aktepuin, cnocobHbIX HakannueaTb doccop u
peanuaylLwmnx Ha OYUCTHBIX COOPYXXEHMAX NpoLiecc buonornyeckoro yaaneHus docgopa.

lMepBKYHOE OCBETNEHME ABNAETCA OCHOBOM TEXHOOMMN (PUNKO-XUMNYECKON OUNCTKM,
KoTopasi UCNonb3yeTcsa B TeX cnyyasx, korga buonornyeckasi o4mctka no 00 beKTUBHbLIM Mpu-
YnHaM He npuMeHuMa. MNprMeHeHne KoarynsiHTOB NO3BONSET AOCTMYb rMyOOKOro yaaneHus
B3BeLUeHHbIX BewecTB 1 o4ncTkm no bIMKs go 80 %.

PacnpocTpaHeHHbIM MeToaoM yaaneHus gocaToB M3 CTOYHbLIX BOA Takke aBnseTcs

NpUMEHeHNe KoarynsiHToB nepes nepBMYHbIM OTCTanBaHMEM (CM. pasgen 4).
Mopnpouecc Ne 6. O6paboTka B bMopeakropax 6MONOrM4ecKom O4YMCTKU

KnioueBas n obsa3artenbHas (Kpome ynomsiHyTbiX B M. 2.1 BbIHYXXAEHHbIX 06CTOATENb-
CTB) cTaamsi oumcTkn. Ha obbekTax, rae He UCnonb3yrTcsa MeToabl 4OOYMCTKU (@ 3TO nogas-
nsoLLee YACNO) aTa cTaans onpeaensdeT TEXHONOrM4Yeckne nokasaTenu no 3arpsasHsoLWLmMM Be-
LecTBam Angd BCEro npouecca OYMCTKU CTOYHbIX BOL MPUMEHUTENBHO K COPOCY OYULLIEHHOWN
BOAbl B BOOHbIE OOBHEKTDI.

OcHoBHoOe obopyaoBaHune, ucrnonb3yemMoe ang 6monornyeckon OYUCTKU, NPUBELEHO B
Tabnuue 2.7, OCHOBHbIE TUMbl TEXHOMOrMYECKUX MOAMNPOLIECCOB GMOMOrMYeckom OYUCTKM B

aspoTeHkax — B Tabnuue 2.8.
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Tabnuua 2.7 — OcHoBHOe o6opyaoBaHue, UCNonb3yemoe ansd 6G1Monorn4eckomn O4YNCTKM

O6opynosaHue

KpaTkoe onucaHue

TexHomnorm4yeckne XxapakTepucTmnkm

Bapuant A1. bBuope-

aKkTopbl C BronneHkom

CTtoyHasi Bo4a ounLLaeTcs B pesynbraTe
notpebneHns GuonneHkom B npouecce
a3pOBHOro OKMCIEHNST OPraHNYecKMX 3a-
TPSA3HEHUA N OKUCNEHMS aMMOHWUIAHOIO
asoTa. [1ns okucneHus ucnonb3yetcs aT-
MocdepHbI BO3OYX.

[na pa3Butnst GUONNEHKN MCMOMb3YIOT

pa3nnyHblie BUObl 3arpy3oK

BapnaHt A2. Hesa-
TOonneHHsle Guoune-

TpbI

Crto4Has Boga cTekaeT CBEPXY BHU3 Ye-
pes3 crion 3arpysku. B kanenbHble 6uo-
GunbTpbl ¢ WebeHOYHOW 3arpy3kom
BO34yX MPOHMKAET CaMOMNpoM3BOIbHO,
B a3podunbTpbl NOAAETCA CHU3Y BEH-
Tunatopamu. bruodunbTpbl ¢ nnactu-
KOBOW 3arpy3kon, Kak npaBuno, He Tpe-

OytoT nogaym Bo3gyxa

Cam no cebe meTod MMeEET XOpoLLne TexHO-
rfiornyeckne BO3MOXHOCTU (nonHast buonoru-
yeckasi ouMcTKa 1 rnybokoe okMcneHne aMmmo-
HuIHoro a3oTa). OgHako B Poccuiickon ®epe-
paunmn UCMonb3yrT TOMBbKO apXauydHbli Bapu-
aHT JaHHOro MeToga — C UCMoSib30BaHNEM B
KayecTBe 3arpysku LWebHsi, Ha COOpPYXEeHUAX
He nosgHee 60-X rogoB NOCTPONKM.

CTtouHaa Boga [JofbkHa npenBapuTensHO
NpouTK OTCTamBaHuve.

MpuMeHsieMble B HAcTosILLIEE BPEMS TEXHOJTO-
rMmn He NO3BONSAOT MPOBOAUTHL Mpouecc Ae-
HUTpUcMKaLmMM 1, COOTBETCTBEHHO, yAansTb

asoT

Bapuant A3. 3aTton-

neHHble BuouUnbTPLI

CrtoyHasa Boga noctynaeT B Guopeak-
TOP, 3anOfHEHHbIN 3arpy3kon (ctaumo-
HapHow, NMnbo nogBwkHon). Bo3ayx no-
AaeTcsa CHM3Y Yepe3 MHEeBMAaTUYECKyto
aspaunoHHyto cuctemy. KoHCTpyKums
no3sonseT MNPUMEHHATb aHOKCUAHbIE
(6eckucrnopoaHble) 30HbI ANA AEHUTPU-
dukaumm, ¢ nepemMelInBaHMeM MeLlan-
kamu. OumLleHHas Boga HanpaBnseTcs

Ha OTCTaunBaHue

O heKTUBHbLIN, HAAEXHbIN NpoLecc Ans Nor-
HOW BMONOrMYECKON OYNCTKN U HUTPUMKaLUM
npwv UCMOMb30BaHMM aeKBaTHOMW 3arpysKku.
MNpn npumeHeHun 3arpysku, HegoCTaTOYHO
noaxogswen Ana OaHHbIX YCrOBUW, BO3-
MO>HO HaKomnneHne n3bbITOYHOro KonnyecTsa
OMONNEHKN M ee OTMUPAHWE C BTOPUYHBIM 3a-
rps3HeHneM Boapl.

B psge BapvMaHTOB UCMOMHEHNST MOXET ObITb
ucnonb3oBaH Ans adEKTUBHOIO yaaneHns
a3o0Ta, Tak Kak B HeaspupyeMbix 30Hax Guo-
unbTpa MoXeT ObITb OCYLLECTBIIEH NpPOLIECC

OeHUTpuduKaLmnm
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Bapmnant A4. Potop-
Hble BrodpunbTpbI

(brnobapabaHbil)

CTtoyHaga Boga npoTekaeT 4Yepes NoTokK

KpYrnoro ceyeHusl, B KOTOPOM Bpalla-

I0TCA Mony3aTonneHHble AWCKW, 3a
KpenmneHHble Ha Bany, nMbo HacbinHas
3arpyska, pacriofioXeHHas B ceT4aTom
H6apabaHe. Ha 3TMx noBepxHOCTAX pas-
BMBaeTcs bmonneHka. Aapauus npowc-
XOAUT 3a cYeT NepuoauMyeckoro npo-
XOXAeHus BuonneHkn yepes BO3AYLU-

Hylo cpealy

OdbekTnBHOCTL U cdepa MNpYMEHEHUS B
HacTosLLlee BpeMsa aHanorMyHbl He3aTonneH-

HbIM BuocpmnbTpam

BapuaHT B. Aapo-

TEeHKN*

CtoyHasa Boga obpabaTbiBaeTcsi B KOH-
TakKTe C aKTUBHbIM WUITOM, MNOCIie 4ero
npoweawas 4epe3 Heobxogumble
30HbI a3pOTEHKa (C pa3NMYHbIMN TEXHO-
NOrMyeckUMy  YCrioBMSIMM)  unoBas
CMeCb MOCTynaeT Ha wunopasgeneHue.
OcCHOBHOE KONMUYECTBO OTAENEHHOro
una peumnpkynupyeT B aspoTeHk. B He-
06xoauMble 30HbI a3poTeHka C MOMO-
Wb a3pauUMOHHBbIX CMCTEM nogaeTcs
BO3ayx. Heaapupyemble 30HbI Nnepeme-

LinBarTCA

O beKkTUBHbLIN, HaAEXHbIN NPOLIECC Npu NoA-
JepXaHun Harpysks B [ONYCTMMOM Auana-
30He M nodayve [OOCTAaTOYHOrO Konu4yecTBa
BO3ayxa.

TexHonorn4yeckne xapakTepucTukM pasnuya-
I0TCA B LUMPOKOM [ManasoHe B OTnu4yme ot
TMNa 1 pasHOBMAHOCTM MpoLecca, peanuaye-

MOro B a3poTeHke (cm.: Tabnuua 2.8)

* BO3MOXHblI KOMOMHUPOBaHHbLIE COOPYXXEHMs!, codeTarollme B cebe YepTbl a3pOTEHKOB U GUOGUb-

TpOB.
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Tabnuua 2.8 — OCHOBHbIE TUMbl TEXHOMOMMYECKMX NOANPOLECCOB BNONOrMYECKON OUYUCTKM B

aspoTeHKax
TexHonornyeckne nokasartenu, mr/n**
BoamoxxHble npakTu-
Mognpouecc KpaTkoe onucaHue
HanmeHoBaHue YecKkn AocTUraemMble
3HayeHus1, Mr/n
MonHaa  Guonoruyeckas | YoaneHne opraHMYeckux BELLECTB Ny-
o4mncTka TemM BUOXMMUYECKOro OKUCTIEHNst BakTe-
BlMKs 8—15***
pysiMn ¢ NOTPeBieEHNEM Kncrnopoaa Bos-
ayxa
MonHas  Buonoruyeckas | YaaneHne opraHuyeckmx BewecTtB u | Bl1Ks 2-8
ouyncTKa C HUTpUUKa- | OKUCIIEHME aMMOHMMHOIO asoTa Ao
umnen HUTPATOB nNyTeM OMOXMMUYECKOTO

OKMCIEHUS COOTBETCTBEHHO, reTepo-
TPOMOHLIMN N aBTOTPOMHLIMK TPYM-
namu 6akTepun c NoTpedneHnem Kuc-

Jlopoda Bo3ayxa

AMMOHUNHBLIN a30T

He 6onee 1 mr/n

Buonornyeckas o4ncTka ¢

yoaneHuem asora*

YpaneHve opraHU4eckux BELLECTB U
OKMUCMeHMe aMMOHUMMHOro asoTta Ao
HATpPATOB MyTeM GMOXMMUYECKOro
OKWUCIIEHUSI COOTBETCTBEHHO, reTepo-
TPOHBIMU U aBTOTPOHLIMU TPYM-
namu 6akTepun c NoTpedneHnem Kuc-
nopoga Bo3gyxa. bBbuoxummyeckoe
BOCCT@HOBIEHNE HUTPATOB C NOTpeb-
NIEHNEM OPraHUYeCKNX BELLLEeCTB CTOY-

HbIX BOJ,

BlMKs

2-8

AMMOHUNHBLIN a3oT

He 6onee 1 mr/n

A30T HUTpaToB

5-12

A30T HUTPUTOB

0,1-0,3

Buonornyeckas o4ncTtka ¢
yaaneHvem asoTa u Xumu-

YyeckuMm ypaneHuem doc-

dopa

Buonornyeckas ouuctka c ygane-
HUWeM a3oTa, C ocaxaeHuem docca-

TOB 3a cyeT fobaBneHus peareHToB

To xe, 4To 1 Npn
BGuonorn4yeckon
O4MCTKe C ygane-
HueM asoTa.
Takke gpocdop

docdaros

He 6onee 0,7

Ounctka c¢ Ouonoruye-

CKMM ypganeHnem asota u

docopa

YpoaneHvne opraHu4eckux BeLlecTB U
OKWUCIleHWe amMMOHMWHOro asoTta Ao
HUTPATOB nNyTeM OMOXMMUYECKOTO
OKWUCITEHUSI COOTBETCTBEHHO, reTepo-
TPOHBIMU U @aBTOTPOMHLIMU TPYM-
namu 6aktepun c notpedbneHnem kKuc-
Broxmmuyeckoe

nopoda Bo3ayxa.

To xe, 4To U NpKn
BGurornornyeckon
ounCTKe C ypare-
HMem asoTa.
Takke gpoccop

docdartos

He 6onee 1,0
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BOCCTaHOBMEHWE HUTPATOB C NoTpeb-
NIEHNEM OPraHNYECKNX BELLLECTB CTOY-
HbIX BoA. buoxmmmnueckoe nornowe-
Hue ocdaTtoB reTepoTPoHbLIMMA

bakTepusamu, noTpebnsowmmn JIXKK

Ounctka ¢ Ouonoruye- | YoaneHme opraHMYecKux BeLLecTB u | To xe, 4To v npwm He Gonee 0,5
CKUM yAaneHueMm asoTa M| OKUCNEeHWe aMMOHWUMHOro asoTta Ao | buonornyeckon
XUMUKO-OMONOrMYEecKMM | HATpaToB NyTeM BUOXMMUYECKOrO | OUNCTKE C yaarne-
yoaneHunem cocdopa OKMCMNEHNA COOTBETCTBEHHO, reTepo- | HMem asora.
TpotbHbIMN U aBTOTPOdHbLIMK pyn- | Takke doctop
namu 6akTepun c notpedneHnem kuc- | poccartos
nopoga Bo3gyxa. bBbuoxumunyeckoe
BOCCT@HOBIEHNE HUTPATOB C NOTpeb-
NEeHNeM OpraHNYecKnx BeLLEeCTB CTOY-
HbIX BoA. Bbuoxmmunueckoe nornoue-
HMe dochatoB reTepoTpodPHbIMU
Baktepusimu, notpednsaowmmmn JHKK.
JononHutenbHoe ocaxaeHne oc-
daTtoB 3a cyeT gobaBneHus peares-

TOB

* Bce npoLecchl, ONMCaHHble B JaHHOW Tabnuvue, nogpa3ymMmeBatoT, B TOM YMCTe JOCTUXKEHUE MoKasaTenen
MOTHOW BUONOrNYecKom OUYNUCTKU.
** TexXHONOrM4ecknii nokasaTenb No CoAep>KaHMo B3BELLEHHbIX BELLIECTB 3aBMCUT HE OT nognpotiecca 6uo-

NOrMYeCcKon OYMUCTKK, a OT nognpouecca unnopasaeneHua.

Buonornyeckas ounctka noboro Tvna obnagaeTt cywecTBeHHOM 3PP EKTUBHOCTLIO B
OTHOLLEHMM TSHXKENbIX METANMOB, a Takke cneungunyecknx opraHM4ecknx 3arpsi3HEHNN.

AKTMBHbIN Un Brnonorudeckux OC BKMOYaeT Tpu cocTaBnsawwme — BGUOMNOrnMYeckyio,
OpraHuMyeckyto (BHe BMomacchl) 1 HeOpPraHNYeCKyHo, KaXkaasa N3 KOTOpbIX CNocobHa cBA3bIBaTb
NOHbI TSHKEnbIX MeTannoB U3 BOAHbIX cped. MukpoopraHmambl nornowaT MeTan bl B OCHOB-
HOM MOBEPXHOCTLIO KNETOK 3a cHEeT PM3NYECKOro N XMMNYECKOrO B3aUMOLENCTBUA C NOBEPX-
HOCTbHI NoniMcaxapugHoro 6UONONMMEPHOro rensi, OKPYXatLEero KneTkn 6akTepmin akTMBHOIO
una. Takmm obpasom, 3agepkaHne TSHKebIX MeTanioB akTMBHbIM UITOM NPOUCXOAUT B OCHOB-
HOM B peaynbTaTte npouecca copbuunn. B ycrnosusix 605bLLOro HencyepnaHHoro pesepsa dmo-
NIOro-XMMMY€eCKom COpObLIMOHHOM CUCTEMBI aKTUBHOIO UI1a OCTaTO4YHY HECOPOMPOBAHHYHO KOH-
LEeHTpaumio BELLECTB onpeaensaT ee PU3MKo-XmumMmnyeckme napameTpobl.

Hedtenpoayktbl 1 CMAB yganaiTcs akTUBHbIM UTOM C UCMOSIb30BaHNEM MHbBIX MeXa-
HNU3MOB, HEXENKU TSXenble MeTannbl, NyTeM BUOXMMNYECKOTO OKUCINEHUS. YUnTbiBad He3Ha-

YUTEJIbHYIO Harpy3Kky no 3TuMm 3arpAa3HeHUsaM Ha aKTUBHbIN U, SCbeeKTI/IBHOCTb nx yganeHus
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HaxoOuTCs Ha npefene BO3MOXHOCTEN BUONOrMYEeCcKon OYUCTKK, T. €. OCTUraeTcs npeaernb-
Hasi KOHUEHTpaUKsl, kKoTopasi MOXeT ObiTb Nory4YyeHa B npouecce GMONOrMYecKon OYUCTKU B

AaHHbIX YCIOBUSIX.
Moanpouecc Ne 7. Noaaya cxxaTtoro Bo3ayxa

HasHauyeHne — obecneveHne noanpouecca GMONOrMYeckon OYUCTKM HEOBXOoaANMbIM
KonmyecTtBOM kucnopoga. [ns npotekaHna GUOXMMMYECKMX NPOLIECCOB B a3pOTEHKax U 3a-
TOMMEHHbIX BrodunbTpax, a Takke HEKOTOPbLIX MPOLIECCOB AOOYMUCTKN, KOHLIEHTPALUS pacTBoO-
PEHHOro KMcnopoaa He JoMmkKHa OblTb MEHEE YCTAHOBMEHHbIX BEMNYMH.

[na obecnevyeHuns GuopeakTopoB BUOMOrMYECKON OUYNCTKN (A3POTEHKOB, 3aTOMMEHHbIX
BMOUNLTPOB) KNCITOPOAOM AN NPOBEAEHMSI NPOLECCOB OKUCIIEHUST 3arpsi3HEHUA MpuMe-
HUMbI pas3nNn4YHble MeTOAbl: MHEBMATUYECKasi, MeXaHN4Yeckas, CTpymHasi aspauns n ap.

OpHako Ha nogasnsoweM GOMbLIMHCTBE cyllecTByOWmMX B Poccuinckon ®epepaunm
00BEKTOB MCNONb3YeTCA NHEBMATUYECKAsA aspauust, nogpasymesaroLlas nogadvy cxaToro Bo3-
ayxa.

[na nogaym Bo3gyxa Ha OHO COOPYXXEHUN HeobxoaMMo cxaTb Bonbluve o6beMbl BO3-
ayxa oo n3bbitoyHoro aasnenus 0,5-0,8 aTtm.

Tak kak nogada Bo3gyxa B adpoOTEHKM ABNAETCA OCHOBHOW CTaTbeun 3HeprosaTpar npo-
uecca ounctkm 'CB, TO BaxkHOM 3agaden gaHHOro nognpolecca sisngeTca nogada B buope-
aKTopbl ONTUMAaNbHO HeobxoauMbIX 0OBHLEMOB BO3Ayxa C LENbl 3KOHOMWUWM pacxonyemomn
3HEeprum.

MepeyveHb Hanbonee pacnpocTpaHeHHOro o6opyaoBaHUA ANs Nogayun Bo3ayxa B aspo-

TEHKW 1 3aTonneHHble 6UounbTpbl NprBeaeH B Tabnuue 2.9.

Tabnwunuya 2.9 — lNepeyeHb Hanbonee pacnpocTpaHeHHOro o6opyaoBaHUA ANa No4ayn Bo3ayxa B

a3pPOTEHKM M 3aToNNEHHble GMODUNLTPBI

O6opynoBaHue KpaTkoe onucaHue TexHonorn4yeckme xapakTepucTnkm

LleHTpoGexHble Hepery-|Bo3ayx, pasroHsembii nonatkamu pabdo- | Beicokun KIO. Manass BO3MOXHOCTb
nMpyemble KOMMPECCOPSbI | YEro Koreca, ABUKETCS OT LieHTpa K BHEL- | perynmpoBaHus. [puMeHuMbl Haum-
(BO3OYyX0OyBKM) Hemy kpato. Nonagas B andpdysop, oH co- | Has ¢ Hebonbwmnx OC

34aeT B HeM AaBlieHne
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LleHTpoGexHble perynupy-

eMble KoMMpeccopbl (BO3-

MponsBoanTENbLHOCTL

BblLLIEONUCAHHOMN

KOHCTPYKUMM perynmpyeTcs npu MNOCTOsIH-

Beicokuii KMO. BosaMoxHOCTb perynu-

poBaHus pacxoga ao 40 % oT makcu-

cTBUA

BO3/yXa B HanopHbI BO34YyXOBOZ,

AYyXOOYBKW) HOM [aBfeHMU C MOMOLLbIO HanpaBnALWNX | ManbHOro Mpu Hebonblow noTtepe
annapaToB C ynpaBnsieMmon reometpuen Ha | K.
NnoToKe Bo3ayxa (Ha Bxo4e W Ha Bbixoae) lMpumeHMBbI HaYMHas co cpegHux OC
Komnpeccopbl  (Bo3ayxo- | Bpawatowmecs napHble poTopbl 3axBatbl- | HeBbicokuit K. BoaMoXHOCTL pery-
OYyBKM) O0O0BEMHOro [en- | BaloT, CKMMAaloT 1 nepeaaBnmBatoT nopumm | nuposaHus pacxoga oo 40 % ot mak-

cumanbHOro npu HebonbLloOn notepe
KnA.

[MpuMeHMMBbI HayuHas co cBepxma-
neix OC. Wcnonb3oBaHne Ha OC
BbllLe OOMbLUINX 3KOHOMUYECKN Helle-

necoobpasHo

Mopnpouecc Ne 8. OTaeneHne o4YULLEHHOW BOAbI OT GUOMAcCHI, BbIHECEHHOWN U3

GuopeakTopa

Mocne okoH4YaHNA BUOXUMUYECKNX npoueccoB OYNCTKMN B a3pPOTEHKEe HeobxoanmMo oT-

OennTb OT akKTUBHOIoO mjia OYuleHHYo BoaOy, N BEPHYTb OCHOBHYIO 4aCTb aKTUMBHOIO mia B

a3pOTEHK 0BpaTHO.

[Mocne okoH4YaHUs1 OYMCTKN B 6I/IO(bI/IJ'Ipre oyunleHHad Boga coaep XMt YacTuubl BblHE-

CEHHOM OTMepLLEN BUMONSIEHKN, KOTOPY HEOBXOAMMO OTAENUTL U HanpaBuTb Ha 0OpaboTKy.

Ona atux obeux uenen NPUMEHSOT rpaBUTaAUMOHHOE unopasgeneHue. lNepedeHb

Hanbonee pacnpocTpaHeHHOro obopyaoBaHWa ONA wropasfeneHns npuveedeH B Tab-

nvue 2.10.

Tabnwuuya 2.10 — lNepeyeHb Hanbonee pacnpocTpaHeHHOro obopyaoBaHMA NS unopasaeneHus

O6opynoBaHue

KpaTtkoe onucaHune

TexHonormnveckmne

XapaKTepucTukn

A. [Ins otaeneHus buonneHkx

BTopuyHbIE OTCTOMHUKN

Mcnonb3ytoTca Bce KOHCTPYKUMWU OT-
CTOMHWKOB, OMUCaHHblE ANsi Nognpo-

uecca Ne 5

OcrtaToyHoe copepXaHne B3BELUEH-
HbIX BELLECTB B OYULLEHHOW BoAe Mo
npoekTam — kak npasuno, He bonee
15 mr/n*
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OkoH4vaHue Tabnuubl 2.10

b. nga

cmecu

pasaeneHus

MNoBOW

BTopu4HbIE OTCTONHUKK

Mcnonb3ytoTca Bce KOHCTPYKLUMK OT-
CTOWHWKOB, ONucaHHble Ana noanpo-
uecca Ne 5.

CylwlecTBeHHOE OTNU4YME —  MOTYT

NMPUMEHATBCA KakK I/IJ'IOCerﬁbI, Tak "

OcTtaToyHOe coaepaHue B3BELLEeH-
HbIX BELLECTB B OYULLEHHON BoOe —
He 6onee 15 mr/n*.

MpuMeHsieTcA NPaKTUYECKN Ha Bcex
ocC

nnococobl

MpumevaHune:

1) Ha Heckonbknx OC MCB nocenexuin nponssoantenbHocTeo 4o 10000 m3/cyT npumeHsieTcs membpaH-
HOe nnopasgeneHue, peanm3yemMoe C NOMOLLbI0 BaKyyMHOW, MO0 rpaBUTaLMOHHON (bunbTpaumm OYULLLEHHON
BOAbl Yepe3 MUKPO- UNn ynbTpadunbTpaLMoHHble MeMOpaHbl. Takke Ha HECKONbKNX 0ObeKTax npumeHsieTcs
dnoTaumoHHoe unopasgeneHve (onucaHne nognpouecca gnotaumm cMm.: nogpasgen 4.3.1.4 npuMeHUTENBHO
k NCB). OgHako AaHHble 0 Takux obbekTax B xoae paboTbl Hag CnpaBOYHMKOM He Bbinn NonyYeHbl;

2) nnopasgeneHue B OTAENbHO PacnofoXeHHbIX BTOPUYHBIX OTCTOMHUKaX He aBnseTcs obasaTenbHbIM.
OTOT e NpoLEeCC OCYLLECTBASAT B 30HAX OTCTamBaHUs, BCTPOEHHbIX B €4WNHbIN a3POTEHK-OTCTOMHUK, YTO MO3-
BOMSieT 0TKa3aTbCHA OT UCMOMb30BaHWsA cucteM cbopa oceBLUero una, 1, B psage criyyaes, ero peumpKynaumm.
OTOT NPUHLMN MCNOMNB30BaH B Pa3fnyHbIX KOHCTPYKLUSAX KOMMAKTHBIX YCTAHOBOK. B cOBpeMEHHbIX TEXHUYECKNX
peLleHnax unopasgeneHme MHTeHcUMuupyeTcst 3a CHET MCMONb30BaHUSA B3BELLUEHHOroO CIOs OCedaloLLero
una. OgHako AaHHble 0 Takux obbekTax, akcnnyaTnpyembix B Poccuiickon ®egepauun, B xoae paboTbl Hag

cnpaBO4YHUKOM OTCYTCTBOBAIN.

Moanpouecc Ne 9. loouncrtka

MpumeHsieTca Ans NOBbILWLEHMS KAYeCTBa OUYNCTKN CTOYHbIX BOZ, rNy6xe BO3MOXXHOCTEN
OMonorMyeckorm OYMCTKM MO B3BELUEHHbIM BellecTBaMm, docdartam, BIIK, ammoHuiiHOMy
asory.

Hanbonee pacnpoctpaHeHHoe obopygoBaHue Ans AOOYUCTKM npuBeneHo B Tab-

niue 2.11.
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Tabnuuya 2.11 — Hanbonee pacnpoctpaHeHHoe o6opyaoBaHme A OOYUCTKM

Ob6opyaoBaHue

KpaTKoe onuncaHune

TexHonorn4yeckne nokasatenu, mr/n

HanmeHoBaHue

Bo3amoxHble
npakTU4ecku
JocTuraemble
3Ha4veHus, mr/n (He 6o-

nee)

3epHucTble
unbTpLI, BKNtoYasd
GunbTpbI C NNasaLLen

3arpyskom

OuniieHHas Boaa punbTpyeTcs ye-
pes3 Crnomn 3epHUCTOroO 3arpy304HOro
matepuana. 3arpyska pereHepupy-
eTca (nmpombiBaeTcs) PunbTPOBaH-
HOV BOAOW W BO34YyXOM Nepuoamnye-
CKW UMW NOCTOSIHHO (B 3aBUCMMOCTH
OT KOHCTPYKLUW).

Ha HoBbIX 0O6bekTax Takke MCNonb-
3YIOT AN CHWXKEHUS KOHLUeHTpauuu
docdopa ¢ fobaBneHnem peareHTa

nepeq dpunbTpamm

B3BelleHHbIe Be-

LecTBa

docdop docda-
TOB

0,5
(npw ncnonb3oBaHun pe-

areHTa)

AvckoBble OunbTpbI

OunweHHasa Boga unbTpyeTcs uns-
HYTPY HapyXy 4Yepe3 TOHKYI CETKY,
UMEILLY S4YEeNKM pasMepaMu He
MeHee 10 MUKPOH, HaTAHYTYIO Ha
avckn. nckn NnocTosHHO NpoMmblBa-
l0TCa UNbTPOBaHHOM BOAOW Mo
Hanopom, MNpoMbIBHas BOAda OTBO-
auTes.

Mcnonb3yloT Takke Ans CHUXEHUs
KOHLUeHTpauuun ¢ocdopa ¢ gobas-
neHnem peareHTa nepeg unb-

Tpamu

To xe

To xe

BesHanopHble cTauuo-
HapHble UNbTPbLI C BOp-

CUCTOMN TKaHbIO

dunbTpauma cHapyXXu BHYTpb Ye-
pe3 (UnbTPYHOLLYI0 BOPCUCTYIO

TkaHb (KoBpoBoe nneTeHune). [Npo-
MbIBKa TKaHWU B NepuoaNYeCcKoM

pexume 3a cyeT Bakyyma

To xe

To xe

BrodunbTpsl Ao-

O4YNCTKN

OuuniieHHas BoAda NpoxoguT vepes
€MKOCTb OuodunbTpa, 3anosiHeH-
HYIO 3arpy3kon, Ha KOTOpOW Mpoumc-
xoout passutue 6uonneHku. Ewm-

KOCTb MOXET OblTb HE3aTOMNEHHON

BlMKs

A30T aMMOHUMNHbIN

A30T HUTPUTOB

0,1
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W 3aTonneHHon. 3arpyska B 3aTon-
NeHHbIX OuodunbTpax — crauuo-
HapHoM unu nnaeatwen. [ina Heko-
TOPbIX KOHCTPYKUMIA 3aTOMMEHHOro
B6uocunbTpa Nepnoamyeckn NpoBo-
O9T pereHepaumio MyTeM yCuneH-
HOW aspauun.

BromnbTpbl OOOYNCTKM, Kak npa-
BUNO, He obecneymBaloT CHMKEHUS
KOHUEHTpauun B3BELUEHHbIX Be-
LLIeCTB B OYULLEHHON BOA 1 TpebytoT

nocnegyowen AOOOYUCTKM  DUnb-

Tpaumen
Kore3voHHO-0KUCHU- OunwleHHas Boda npoxoauT Yepes | BaselleHHble Be- 8
TenbHbIE PUMLTPBI aspupyemyto eMKocTb 6rounbTpa, | LWecTsa
3anofiHEHHY 3arpy3kon, kotopasi | BMKs 5
OAHOBPEMEHHO WCMOMNb3YEeTCH AN [A30T aMMOHUAHGIN 1*

3afepXaHusi B3BELUEHHbIX YacTul
aKTMBHOIMO una w passutus 6uo-
nneHkn. [epuogudeckn  unbTp
noAaBepralT pereHepauun nyTem

yCcuneHHom aapauum

Buonpyab! OunweHHaa Bopa noasepraeTcs | BaBelweHHble Be- 8
[I00YUCTKM €CTeCTBEHHON Guonornyeckon [o- |LwecTsa
OYMCTKE B EMKOCTHAX, PACCHUTAHHbIX | AMMOHWUIAHBIA a30T 2
Ha npebbiBaHWe B TeueHWe kak MU- [EMKs 5

HUMYM HECKOITbKMX CYTOK. Aapauus
MOXeT ObITb ecTecTBeHHOW, nnbo
nckyccteeHHon. [lpu umcnonb3oBa-
HUM BMOMNPYAOB C BbICLUEN BOAHOW
pacTUTENbHOCTLIO BOSbLLYIO POfb B
OYNCTKE WrparT TakKe Mpouecchl

dunbTpaumm n uocopodLmm

* Tonbko Npu nogade Ha PuUNbTP YaCcTUYHO HUTPUMUUMPOBAHHOW BOAbI C COAepXaHUeM aMMOHWUAHOIo

asoTa He bonee 3 mr/n.

M pnme4vYyaHune —Ha HebonbLOM KonnyectTse 06 beKTOB NPUMEHAIOTCA TaKXe Takme metTobl 0-
O4YNCTKN OT B3BELLUEHHbIX BELWECTB, KaK yanpad)VlJ'lepaLl,I/IOHHble MeM6paHbI, AONCKOBblE (3a)KMMHbIe) MexaHu-

Yyeckme punbTpbl 1 Ap. OQHaKo AaHHbIE O TakMX 0ObeKTax OTCYTCTBYHOT.
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Mpn akcnnyataums 3epHUCTLIX PULTPOB BO3HUKAET UEeNbln pag TpyaHopellaeMblxX
npo6aem, K OCHOBHbIM 13 KOTOPbIX OTHOCATCS:

- HeobpaTtmumasa (C ncnonb3oBaHNEM OObIYHBIX METOAOB MPOMBIBKM) KONbMaTtauums 3a-
rpy3Kku;

- HegocTaTovHO adhdeKTUBHaAA paboTa APEeHaXHbIX CUCTEM,

- NoTeps 3arpysku Npu BOL4O-BO34YLLIHOM NPOMbIBKE, KOrga Boda M BO34yX NoJarTcd

OOHOBPEMEHHO.
Moanpouecc Ne 10. MNpurotosneHue u fo3MpoBaHMe pacTBOPOB peareHToB

Heobxoanm onga nonyyeHus n 4O3MPOBaHNSA B HYXXHOM KONIMYECTBE pacTBOPOB peareH-
TOB, NPUMEHSAEMbIX ANS:

- UHTEHCUpMKALMM NEPBUYHOIO OCBETNEHUS;

- yaaneHus gocdopa;

- UHTEHCUPMKaLMN OOOUYNCTKN;

- 06e3BOXMBaHWS OCafKa;

- obe33apaxuBaHusi.

OcHoBHOe 0bopyaoBaHue Ans NpUroToBNEHUS U LO3UPOBaAHNA PAacTBOPOB peareHToB

npueeneHo B Tabnuue 2.12.

Tabnuuya 2.12 — OcHoBHOEe 060pyAoBaHME AS1S1 NPUTOTOBMEHNSA N A03UPOBaHNS PpacTBOPOB

peareHToB
O6opynoBaHue KpaTkoe onucaHue TexHonorn4yeckme xapakTepucTmku
PacTtBopHble 6aku EmkocTb, ocHalleHHasi cuctemon go3vpoBanust | CooTBeTcTBYHOT noTpebHocTtam OC
B HEE TOBApPHOro peareHTa 1 CUCTEMOWN nepeme-
LinMBaHusA
Hacocbl-gosaTopsl Hacocbl, o6ecneunBatome TouHoe perynmposa- | CooTBeTCTBYOT NoTpebHocTam OC
pacTBOPOB peareHToB | HUe HeGOoNbLUMX PAacxodoB PacTBOPOB, B TOM
ymncre XMMNYeCKn arpeccmBHbIX

Moanpouecc Ne 11. O6e33apaxmnBaHue OYMLLEHHOW BOAbI

CnyXuT Ons AOCTUXEHUS CaHUTapHO-TUrMeHnYeckux TpeGoBaHui K cOpackbiBaemoi
BOZE MO COAEPKaHUI0 MUKPOBMonorndeckux 3arpssHeHuii. NepeyeHb 0OCHOBHOIO obopynoBa-

Husa onsa obessapaxnBaHna NnpuBeaeH B Tabnuue 2.13.
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Tabnunuya 2.13 — lNepeyeHb 0CHOBHOMO 06opyaoBaHus ang obessapaxusaHus

O6opynoBaHue

KpaTkoe onucaHue

TexHONorM4yeckne xapakTepucTuku

Ne 11A.
Cuctemsl
o6e33apaxnBaHus

XIOpOM

CXWXKeHHBbIN XNop, ucnapsacb B xropa-
TOope, NepexoauT B XMnop-ra3 u npu cmelle-
HUX C YMCTOM BOoAOW oBpasyeT XIOPHYH
BoAdy. XropHas Boga nogaeTcs Ha CMecu-
Tenb, rge CMELMBaeTCss C  OYULLEHHON
cTo4Hou BogoMn. Nocne aToro Boda Bbiaep-

XMBaeTCcs B KOHTAKTHOM pe3epByape

Heobxognmoe obGessapaxunBaHne no Gak-
TepuanbHbiM MokasaTensm. TOKCMYHOCTb
oGe33apaeHHOW BoAbl (AexrnopupoBaHue
B Poccun He Mcnonb3yeTcss HWM Ha OAHOM
obbekTe).

CopepaHue XnopopraHnyecknx BeLlecTs

Ne 116.

06633apa)|(V|BaHVIFI

Cuctemsl

rMNOXSIOPUTOM
HaTpud, nNnbo runo-

XINOPUTOM Karnbuua

MpUroToBMNeHHbLIN U3 TOBAPHbLIX peareHToB
nn6o NonyYeHHbIN B yCTaHOBKE-3MEKTPOIIN-
3epe M3 pacTBopa xfiopuga HaTpusi pac-
TBOP MMNOXNOpUTa HaTPUS WNU Kanbuus
cMelwmnBaeTcs ¢ Bogon B cmecutene. [Mo-
CIne 3Toro BoAa BblAEPXKUBAETCS B KOHTAKT-

HOM pesepByape

Heobxogumoe obessapaxuBaHue no Gak-
TepuarnbHbIM NokasaTensm.

TokcuyHoCcTb 0Ge33apakeHHON Boabl (Tak
Kak gexnopupoBaHue B Poccun He ncnonb-
3yeTCs HM Ha OJHOM obbekTe).

CopgepxaHue XnopopraHMYecknx BeLLecTs

Ne 11B. O6e33apa-
XunBaHue Y®-o6ny-

YeHnem

Boga npoxoant yepes yctaHoBkn YP-0b6e3-
3apaxuBaHMsA KaHanbHOro wunu annapat-

HOro Tuna

O6e3s3apaxuBaHme No BCeEM NokasaTensam,
BKITHO4as BUPYCbI U LUCTbI MATOMEeHHbIX NPO-
CTENLUUX.

OTcyTCTBME TOKCMYHOCTHU

Mopanpouecc Ne 12. KoHueHTpUpOBaHMe XUAKUX OCafKoB

M36bITOUHBIV aKTUBHbIV UI, NPeaCcTaBNALWMN cCOBOM YacTb NOTOKa BO3BPATHOIO aKTMB-

HOro una, Bbirpy>Xaemoro n3 BTOpU4HbIX OTCTOMHMKOB, UMEET CINULLIKOM HNU3KYIO KOHLUEHTpaLuuto

(4-8 «kr cyxoro Bewectsa/m?). Ons onTuMmaauumn GonbLUNHCTBA NOCNEAYoLLMX NOANPOLIECCoB

Heo6XoaNMO MOBbLICUTL ero KoHLUeHTpaumio Ao 30-60 kr/mS.

B psine Baprauuii TEXHONOMMK YNNOTHEHWIO NOABEPraloT CMeCb 0caka NEPBUYHbIX OT-

CTOMHUKOB M M3ObITOYHOro akTUBHOro wuna. MHorga MCNOJIb3YKT TEXHONOIMN C OTAEJIbHbIM

ynnoTHeHneM ocaka nepBUYHbIX OTCTOWMHUKOB.

OcHoBHOe 0GopyaoBaHWe Ans YNMOTHEHMS U CrylleHUs ocajka npusedeHo B Tab-

nue 2.14.
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Tabnuuya 2.14— OcHoBHOEe 0bopyaoBaHWe Ans YNAOTHEHUS U CTyLLEeHNsa ocagka

O6opynoBaHue

KpaTkoe onucaHue

TexHONorM4yeckne xapakTepucTuku

12A. YnnotHuTenm
M30bITOYHOIO aKTUB-

Horo mnna (ocagkoB)

M36bITOYHBIN aKTUBHBIN 1N (N NHbIE Bapy-
aHTbl 0CaJKOB) B YCNOBUAX rpaBUTaLMOH-
HOro YNMOTHEHMSA B MPOTOYHOM (Kak npa-

BWIO) yNNOTHMTENEe pasgenseTca Ha ynnoT-

HEHHbIV 0cafokK 1 crnmBHYO Body. [Nocnea-
HAsA nepenunsaeTcs Yepes Bogocnue. Oca-
AOK YNINOTHAETCA Ha AHE COOPYXeHUs U 3a-

TeM oTBOAUTCH Ha 0bpaboTKy

[locTuraeTcs cogepkaHue Cyxoro BellecTBa
0o 30 kr/M3 ansa n3bbITOYHOro akTUBHOIO
una, ao 60 kr/m3 ons ocagka NepBUYHbIX OT-
CTONHMKOB U MPOMEXKYTOYHbIE 3HAYEHMS MpK

YNINOTHEHUN NX CMECH

12B. MexaHuyeckne
cryctuTenu n3bbitod-
HOro aKTMBHOIO una

(ocagkoB)

M30bITOYHBIN aKTMBHbIV UN (0cagokK) obpa-
BaTbiBaeTCA (ProKyNnAHTOM U NOABEPraeTcs
cryLeHuto nmbo nytem rpaBUTaLMOHHOIO
CTeKaHus oTAenuBLLENCS BOAbl Ha ounb-
TPYIOLLMX feHTax (BpallatoLwmxcs cutax),
nmMbo B LeHTPOGEXHOM none (B CryLaroLLmx

LueHTpudyrax)

[locTuraeTcsl cogepxaHme Cyxoro BellecTsa

0o 60 kr/m3

12B. ®notaunoHHble
cryctuTenu n3bbitod-

HOro aktTMBHOro nna

N36bITOYHLIN aKTUBHBLIA NN CMELLNBaETCH C
paboyen xnagKocTbio (MNOBOW BOAOW), Npea-
BapUTENbHO NOABEPIrHYTON HACLILLEHWIO
BO34yx0OM nopg aasneHnemM. ObpasytoLmecs
npu BblAENEHNN PACTBOPEHHbIX Fa30B Mny-
3bIpbKM BO34yxa PNOTUPYIOT YacTULbl aK-
TMBHOIO Wra K MOBEPXHOCTU COOPYKEHUS,
roe oHu cobuparoTcst CKpebKOBbIM MEXaHU3-

MoM. MnoBasi Boga oTBOAUTCA.

[locTuraeTcst cogepxaHme Cyxoro BellecTsa

Jo 60 kr/m3

Moanpouecc Ne 13. Ctabunusauuns XuaKkmx ocagkos

PasnoxeHue JlierkopaasrnaraemMbliX opraHn4eCkmnx BeLlecTB B 83p06HbIX nnn aH83p06HbIX

YCIOBUAX, CHMXKeHUe 3anaxa rnpu nocne,u,yrou.l,eﬁ o6pa60T|<e Unn ncrnonb3oBaHUKM, nNonyvyeHne

buorasa. OcHoBHOe obopyaoBaHve Onda cTabunuaaumm XUOKnMx ocagkoB npvBedeHo B Tab-

nvue 2.15.
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Tabnuuya 2.15 — OcHoBHOEe 0bopydoBaHne ans ctabunusaunm XXMOKMX 0Cagkos

O6opynoBaHue

KpaTkoe onucaHue

TexHONorM4yeckne xapakTepucTuku

13A. A3pobHhblie cTa-

bunusaTopsbl

OTKpbITblIE EMKOCTW, KOHCTPYKTUBHO NoJ06-
Hble aspoTeHkam (Ne 5B). YacTb opraHuye-
CKOrO BeLlecTBa CMecu 0cagkoB (Mnu
TOSbKO M3BBITOYHOrO aKTUBHOIO Mna) OKMC-
nsieTcs B pesynbtaTe a3pobHoro 6noxmmu-
YecKoro npouecca, ocyliectsnsemoro 6ak-

TEPUAMUN aKTUBHOIO Una

Pacnap opraHuM4eckoro BellecTBa Ocajka
He npeBblwaeT 20-25 %.

Bbicokoe sHepronotpebneHune (okono 1/2
NOTPeOHOCTN Ha MONHYI BUONOrM4eckyto

OYUUCTKY)

136. MeTaHTeHKM

3akpbITble emkocTn 6e3 gocTyna BO3ayxa,
nepemMeluMBaemble Melwlankamu (npeano-
YTUTENbHO) N Hacocamu. Cogepxxmmoe me-
TaAHTEHKOB HarpeBaloT napom (pexe — B
TennoobmeHHukax) go 53 °C (Tepmodunb-
HbI npouecc), Nnbo o 35 °C (Me3odurnb-
HbIl npouecc, B ABa pas3a MeAreHHee).
YacTb opraHuyeckoro BellecTBa CMecu
0CafKoB pa3naraeTcsi 10 CMeCU MeTaHa u yr-
nekucnoro rasa (bvoras) B pesynbtaTe aHas-
pobHoro Guoxummyeckoro npouecca (copa-
XKUBaHWS), OCYLLECTBSIEMOro, B TOM Yucne

MEeTaHOBbIMU 6aKTepVIFIMVI

Pacnag opraHudeckoro Beliectsa 0o 45—
48 %.

Bbixog Guorasa okorno 900 M3 Ha TOHHY
pacnaBLUEerocsi OpraHU4eckoro BeLlecTBa
ocagka. CopepkaHue MeTaHa — OKOJSO
65 %.

OuyeHb HM3KME 3aTpaThbl ANEKTPOIHEPTUM.
3aTpaTtbl TEnnoBON 3HEPruM Ha MOAOrpeB
ocapka o 160 '0x/1000 m3 o6pabaTbiBae-
MOro ocagka (TepmodunbHbIN npouecc 6e3
pekynepauum). MoryT ObiTb COKpaLleHbI
BNoTb Ao 15-20 % OoT AaHHOW BENUYMHbI,
32 CYET UCMOMb30BaHWUS peKynepaumm
Tenna, a Takke Me3odUIbLHOro npouecca.
MoxeT ucnonb3oBaTbCs BTOPUYHOE TEMIO
OT NOAMpPOLECCOB CYLUKW, CKUraHWUsi, Kore-

Hepauun (Npu yTunusaumm bruorasa)

MpumeyaHue — obpaboTka XWOKMX OCAAKOB — 3TO HE eAMHCTBEHHbIN crnocoG ux cTabunusauuu.
OT0T Xe 3adpdhekT AocTuraeTcs ucnosb3oBaHMeM noanpoueccos komnoctupoBaHus (Ne 18) u cywku (Ne 19).

Moanpouecc cxumranns (Ne 21) NONHOCTLIO YCTPaHSEeT opraHM4YecKkoe BEeLLECTBO OcaKa.

Mopnpouecc Ne 13b-1. O6paboTka n ytunmsauma 6uorasa

Buoras, Bblgenswowmincs B npouecce aHaspobHOro cbpaxvBaHus, NpeacTaBnseT co-

GOl TONNMMBO C 3HEPreTUYECKOW LIeHHOCTbI0 NpUMepHo B 2/3 oT MeTaHa (21-23 k[x/m3). Ero

yTunn3auma MoxeT obecneuntb OC 'CB mnctoyHnkom tenna ans NOKPbITUA BCEX TENJ10BbIX

HYX[ (rnaBHoe — 3aTpaTt Ha nogorpes MeTaHTeHKOB) NnMBo He MeHee MONOBUHbI AN1EKTPOrno-

TpebneHus Ha OC 'CB n 6onbLuyto YacTb TENMOBLIX 3aTparT.

MockorbKy Bbixod 6roraza HepaBHOMEpPEH, OH HYXXAAeTcs B YCPEAHEHUM nepes yTUnu-

3aumen.
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Buoraa cogepxut B cebe psag 3arpsa3HeEHUn 1 BKITIOYEHWIA, MO3TOMY HY)XXOaeTcH B npea-
BapuTenbHon o6paboTke nepen HEKOTOPbLIMM BUaamMu ytunmnsaumn. B yacTHOCTK, nepen Cxu-
raHMem B ABuratensix BHYTPEHHEro cropaHus HeobxooMMo yaanuTb CepoBOOOPOa M CUSOK-

caHbl (KpeMHUopraHudeckne coefgmHeHus). MocneaHne cnocobHbl NpU CXXUraHun BbIAENsATb

13 cebs okeua KpeMHUS, POPMUPYIOLLINIA CTEKINOBUAHbIE OTIIOXEHUS.

OcHoBHoe obopyaoBaHue ang 06paboTkm u ytunmsaumm buorasa npmesegeHo B Tab-

nnue 2.16.

Tabnwuuya 2.16 — OcHoBHOe 06opyaoBaHune anga o6paboTkm 1 yTunmsauummn buorasa

OYMCTKM OT CepoBO-

namun oboraiieHHon xenesHon pyapl. Ce-

O6opynoBaHue KpaTkoe onuncaHune TexHONorM4yeckne xapakTepucTmku
[ns ycpegHeHns pacxofa
"asronbaepsl HeuspacxogoBaHHbIV Ha ycTaHoBKe yTunu- | CooTBeTcTBYIOT noTpebHocTam OC
3aumm Guoras HakannvMBaeTcsi B €MKOCTU
nepemeHHoro obrema
[ns ounctkm
DunbTpbI ans | buoras nponyckatot Yepes punbTp € rpaHy- | O heKTMBHOCTL COOTBETCTBYET TpeboBa-

HMAM Anst nocregyloLlen ytunmsauum éuo-

O4YNCTKN OT CUJIOKCa-

HOB

HbIM yrnem, COpOUPYIOWMM CUOKCaHbI.
CpaboTaHHbIA aKTMBHBLIN yronb yganswoT

KaK oTxo[

gopoga pPOBOAOPOA, BCTyNasi B peakuuto, 3agepXu- | rasa B ABUratensix BHyTPEHHEro CropaHusi.
BaeTcs B Buae cyneduga xenesa. Cpabo- | Kak npaBuno, He npuMeHsOT Npu yTununsa-
TaHHYI0 3arpy3Ky yaansitoT Kak 0TXop, UMM B NapoBbIX KOTax

dUnbTPbI ans | buoras nponyckatoT Yepes unbTp € akTuB- | ApPEKTUBHOCTL COOTBETCTBYET TpeboBa-

HUSIM AN nocneanytoLlen ytunusauum 6uo-
rasa B ABuraTensix BHyTPEHHEro cropaHus.
He npumMeHsiloT Npuy yTUNn3auum B NapoBbIX

KoTnax

Onsa ytunusauum

CneumanbHble napo-
Bble KOTMbl Ans 6uo-
rasa (nuéo AByxro-

pefioYHble KOTN bl)

Buoraa cxuraeTcsi B KOTEMNbHOM C nony4ye-

HUeM napa un I'OpFI‘-IGVI BOAObI

KN 80-85 %.
N3 noarotoBkn K ytunndaumm Tpe6yeTc;|

Nnub yaaneHne KkoHaeHcarTa

YcTaHOBKM  KOreHe-

paumMm Ha OcHoBe
asuratenen  BHYT-

peHHero cropaHua

(8BC)

Buoras cxuraetca B [OBC, nepepatomx
3HEeprul anekTporeHepaTtopam. Tenso oT
oxnaxaenust IBC otBOANTCA B BMAe napa

nnn ropﬂqe|7| BOObI

KMQ no anektpoaHeprum okono 45 %, no
Tenny okosio 40 %.

TpebytoT npegBapUTENBHON OYUCTKN OT Ce-
CWITOKCaHOB

poBoJopoda U (onucaHo

BbiLLE)

Moanpouecc Ne 14. O6e33apaxuBaHme ocagkoB

HasHauyeHue: obes3zapakmBaHme XNOKMX ocagkoB OT B6akTepuin rpynnbl KALWEYHON na-

JIOHKWN, NATOreHHbIX MNKPOOpPraHnM3mMmoB, Oe3nHBa3ns.
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OcHoBHoe o6opyaoBaHue ans obessapaxmBaHust 0cagkoB NpuBeaeHo B Tabnuue 2.17.

O6€333pa>KVIBaHV|e 0CagKoB CTOYHbIX BOA Takke obecrneuymBaeTcsl Haanexalimm npuMmeHe-

HUeM nogripoueccoB TepMO(*)VIJ'IbHOFO C6pa)KI/IBaHI/IFI B ME€TaHTEeHKax U KOMMNOCTUPOBaHUA, a

Takke A0CTaTOYHbIM CPOKOM BbINEXUBaAHUSA NpU peanusauun noanpouecca 17.

Tabnuua 2.17 — OcHoBHOEe 060pyaoBaHMe AnsA 0b6e33apaxnBaHUA 0CaaKoB

peareHTa n nepemMelumnBa-

HUA

006e3BOXEHHbIN 0CafoK MPUMEHSIOT [03a-
TOpbI CbiNy4YnX MaTepuanos, AnNs nepemeLlm-
BaHNA — ABYyXBalikoBble cMecuTenu, ana no-
crnepyoLwen TPaHCMOPTUMPOBKM MOMyYEHHOW
cmecn B OyHkep — ckpebkoBble TpaHcnop-
Tepsbl, cneumanbHble Hacockl (6eToHOHacoChl)
Unn nHoe obopyaoBaHue

Ons [o3MpoBaHUs XUOKMX peareHToB B XWa-
KM 0cagoK MPUMEHSIIOT pacXofHO-pacTBop-

HYI0 EMKOCTb peareHTa 1 Jo3vpYyHoLLUiA HAacoc

TexHonornyeckune
O6opyaoBaHue KpaTkoe onucaHue
XapaKTepUCTUKM
14A. PeareHTHOoe obe33apaxuBaHue
Cuctema  posvpoBaHus |Ona [o3avpoBaHus HeraweHon u3Bectu B |[lpu  ucCNonb3oBaHWM  HeralleHon

n3secTn obeszapaxmBaHue OOCTU-
raeTcsa B pesyrnbTare AeNCTBUS Bbl-
COKUX 3HaYeHur TemnepaTypbl U
pH.

Ha psge oOGbekToB MMeeT MecTo
NpMMeHeHne peareHTa C Hegoka-
3aHHON 3P(PEKTUBHOCTLIO «UHIMOU-
TOpa-CTUMynsTopa», NpPU3BaHHOTD

obecneunTb 0e3NHBa3UIO ocaka

14B. Tepmnyeckoe obessapaxvBaHme

YcTaHoBka TENnoBoOro

obe3s3apaxunBaHus

EMKocTb Ans BelAEPXKMBaAHWUS NpY TeMNepaTtype
65—70 °C He meHee 30 MUH XMAKOro ocafgka, ¢
cucTemon TennoobMeHHMKOB HarpeBa u peky-
nepauuu (Npv nogorpese ropsgyen Boaon) unu
TONMbKO peKynepauun (Npy Harpese nogadven
napa)

JInbo yctaHoBkM ons obessapaxmBaHus obes-
BOXXEHHbIX OCaJKOB MapoM, Unu uHdppakpac-

HbIM 06TyYeHnem

O6ecneunBaeTt nonHoe obessapa-

XnBaHMe ocagka

MNoanpouecc Ne 15. YnnoTHeHMe cTabunusnpoBaHHbIX OCaAKOB

HasHaueHue: B xode ctabununsauum XMAKNUX 0CaaKoB NPOMCXOAMUT pacnaj CyLLeCTBEH-

HOM YacTu OopraHmn4eckoro BewiecrtBa, 4YToO NpPMBOAUT K MOHWXKXEHUIO COoOepXaHNA CyXOoro BeLle-

cTBa B ocagke. [ns onTummsaumnm nocnegywouiero ob6e3BoXnBaHus npoBoAAT YyrJyioTHEHUE.

I/Icnonbsyemoe o6opy/:|,OBaH|/|e B nNpuHUune Mmoxet ObITb NOEHTUYHO npumMmeHAemMomy B

noanpouecce Ne 12.
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Moanpouecc Ne 16. O6e3BoXxnBaHue ocagka
HasHadeHue: yganeHme csobogHom Bnarn 4o octaTtovHom BnaxHoctn 70-85 % nytem

NnoACYLLKN B €eCTECTBEHHDbIX YCIOBUAX Ha UITOBbIX Nriowagkax Uit MmexaHn4eckoro 006e3BOXNn-

BaHWA Ha annapaTax MexaHun4yeckoro obessoxmBaHus. OCHOBHoe obopyaoBaHue ans obes-

BOXXMBaHMSA ocagka npuseneHo B Tabnuue 2.18.

Tabnunuya 2.18 — OcHoBHOEe 06opydoBaHmne asnst 06e3BOXMBAHNA Ocagka

O6opynosaHue

KpaTtkoe onucaHue

TexHonorun4yeckmne

XapaKTepPUCTUKN

16A. AnnapaTtbl Me-
XaHuyeckoro obes-

BOXNBaAHNA

Kvokun ocagok obpabartbiBaloT peareHTamm (B no-
AaBnAOLWEM Yncre criydyaeB — opraHnyecknmu dro-
KynsHTamu). B pesynbraTe HapyLleHUst KOnnouaHowm
CTPYKTYPbI YacTuL, ocagka Bblaensercs ceobogHas
Boga. OHa oTaenseTca nog AaBneHneM (B NEHTOUHbIX
U KamepHbIX PUNbTP-Npeccax, NMMbo LWHEKOBbIX
npeccax) unu B LeHTpobexxHoM none (B LEHTpUdy-
rax). O6pasyowuminca dounstpar (dyraTt) oTBOAMTCS.
Mpouecc 06e3BoxMBaHNS MOXET ObITb Nepuognye-
CKMM (KamepHble hunbTp-Npecchl) UM HenpepbiBHbIM

(BCe ocTanbHble TUMblI 060pyAOBaHMS)

MoTtpebnenue cdnokynsaHTa
onpegensieTcs ero CBOMCTBaMm
1 TMNoM 0b6e3BOXMBAIOLLETO
06opyaoBaHUS N UBMEHSIETCS B
AnanasoHe 3-9 Kr/T cyxoro Be-
LecTBa.

CopepxaHue cyxoro BeLLecTBa
B 00e3BOXXEHHOM OCafKe TaKkke
3aBMCUT OT TUNa 1 CBOWCTB
ocajka, a Takke Tuna obopygo-
BaHu4. NMpakTnyecknin ouanasoH

coctaBnsieT 18-30 %

166. NnoBble no-

YKngknin ocagok HanueatoT B Herny60K|/|e €MKO-

CO,El,ep)KaH ne Ccyxoro Bewiecrtea

Ne 166 ana yckopeHus paccrioeHus Ha nnowanke
ocafok nepep HanMeom obpabaTbiBalOT KATUOHHBIM
PNOKYNAHTOM. DTO MHOTOKPaTHO YCKOPSIET OTAENEHne
CMMBHOW BOAbI U Nocreaytollee NoAacyLMBaHne

ocajka

LwaaKkm CTn (Kak NpaBuno, 6eToHHbIE, MO0 3eMMsiHbIE) — B 00€3BOXXEHHOM OCafKe 3aBu-
unosble nnowankn, o6opygoBaHHbIE CUCTEMON ANd CUT B OCHOBHOM OT cobniogeHus
0TBOAA CrMBHOW BoAbl. [Mocne paccnoeHns ocagka pernameHTHbIX npoLueayp u
oTAEenuBLUYIOCS CnMBHYO Boay yaansiT Ha OC TCB | Harpysku Ha nnowagku. MpakTu-
Ha ouncTky. lMocne oTBOAA BOAbI OCaAOK MOACKIXAeT | YEeCKWUi AMana3oH cocTaBnsaeT
(nnbo BbIMOpaxknBaeTcs) nog gencTeuem knumaTtude- | 25-40 %
ckux cpaktopoB. BopolueHue, a 3aTem GypToBaHue
YCKOPSIKOT 3TOT NpoLiecc

16B Mpn npoBegeHUn nognpoLecca aHanorM4Ho CopepxaHue cyxoro BellecTBa

B 00e3BoXeHHOM ocagke — 30—
40 %
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Moanpouecc Ne 17. [lononHuTenbHaA BblAepXXKa B €CTEeCTBEHHbIX YCITOBUAX
0CaaKoB, NOACYLUEeHHbIX Ha MNOBbIX Nnowaakax Ui MexaHmM4ecku

00e3BOXeHHbIX

HasHauyeHne: nogrotoBka OCafKoB K AanbHENLWEMY UCNONb30BaHMIO B KAa4eCcTBe opra-
HUYeCKnx yaobpeHnin, NOYBOrpyHTOB, peKynbTMBaHTa U T. 4. B npouecce BblAEpXKn B TeYEHME
HECKONbKMX NeT A0CTUraeTcsa AOMNONHUTENbHOE NOACYLUMBAHUE, BbIMOpPaXuBaHue, ctabunu-
3auuMsa U MMHepanu3aumsa opraHM4yeckmx BeLecTs, obessapaxnBaHme 3a cHeT pas3BuUTUS ecTe-
CTBEHHbIX MUKpOBMonornyecknx npoueccos. MNognpouecc LenecoobpaseH, ecnn B TEXHOSO-
rmyeckom cxeme Ao 06e3BOXMBaAHUA HE UCMNONb3yeTca TepModunbHoe cOpaxusaHue, nMbo
nocrne o6e3BoXnBaHNS HE NPUMEHAETCA KomnoctTupoBaHmne. CoopyXeHns ansa AONONHUTENb-

HOM BblAEPXKKN 06e3BOXXEHHbIX 0CaAKOB B €CTECTBEHHbIX YCIoBUAX OrnncaHbl B Tabnuue 2.19.

Ta6nuua 2.19 — CoopyXeHust Ans AONONMHUTENbHOW BblAEPKKM 06€3BOXKEHHbIX 0CaAKOB B

€CTeCTBEHHbIX YCNOBUAX

TexHonornyeckme
O6opynoBaHue KpaTkoe onucaHue

XapaKTepucTukn

CyluecTBytoLlMe WIOBbIE
nnowagku nnn cneyunanb-
Hble nnowiagkM crtabunm-
3aumm n obessapaxuBa-
HUS OCadKOB Ha MCKYyC-

CTBEHHOM OCHOBaHUN

Ocagk1, noAcylleHHble Ha WNOBbLIX MJIOo-
Wagkax Ao BnaxHoctu npumepHo 80 %,
NPOAOIIKAKT HAXOOUTBCA Ha WIMOBbLIX MNS10-
Wagkax ansg panbHenwen [oobpaboTku.
Ocagku nocne mMexaHuyeckoro 06e3BoXu-
BaHUSA TPAHCMOPTUPYIOTCA W BbIrPyXKaroTcs
Ha MNOBble MIOLadKM Unn creuunanbHble
nnowiagkv ans ganbHenwen 0oodbpaboTku.
Ona MHTeHcudumkaumMm npouecca aoobpa-
BGOTKM C LIENbI CHMXEHMS BNAXHOCTU, MU-
Hepanusaumm, obessapaxuBaHus NPOU3BO-
OAT BOpPOLLEHME M AdanbHenwee OypToBa-
Hue. Bbigepikka MOXeT OCYLLECTBNATLCS OT
2-3 no 5 net un 6onee, YeM ANUTENbHEe
BblAEp)KKa, TEM BbllLe CTENEHb MUHepanu-
3aUMM U 3aMeTHee CHWXeHMe Macchl

ocajka

Mpn BblaepXke BNAXHOCTb CHWXa-
eTtca 0o 65—-40 % n MmeHee; 3051IbHOCTb
yBenunuusaeTcsa go 40-55 %. Ocapok
npeBpallaeTcss B paccbinyartyro
Maccy C 3eMNCTbIM 3anaxom.

BblaepXaHHbI 0cagok B 3aBUCUMO-
CTW OT AOCTUIHYTbIX CBOWCTB MOXET
ObITb MCMONbL30BaH B Ka4yecTBe opra-
HUYEeCKMX YOOOPEHMIN MOYBOIPYHTOB U
PeKynbTUBaHTOB ONA TeXHNYecKkomn

peKkynbTnBaunmn HapylleHHbIX 3eMerlb

Moanpouecc Ne 18. KomnoctnpoBaHue ocagkoB

HasHadeHune: noarotoBka 0CaAKOB K AaNbHENLLEMY MCMOMb30BaHNIO B KA4eCTBE opra-
Hu4eckoro yaobpenus. MNMpyu KOMNOCTUPOBaAHUN OOCTUraeTcs ctabunusauuns n rymmdukauyms
OpraHMYecknx BeLwecTB, obe33apaXxmnBaHune, CHUKEHNE BNaXXHOCTU (He MeHee, Yyem o 50 %)
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N Maccbl ocafka, ynydweHue U3NKO-MeXaHUYeCKUX CBOWCTB KOMMOCTMPYEMOM MaccChbl U
obecneunBaeTcs TOBaApHbI BUA.

MpMEHSAIT pasnnyHble BapuaHTbl TEXHONOMIN KOMNOCTUPOBAHMS:

- BypTOBOE KOMNOCTMPOBaHME (Hanboree 4acto NPUMEHMNMO);

- TOHHENbHOE KOMMOCTMPOBaHUE C NPUHYAMTENBHOM Nogaven Bo3ayxa v ap.

TexHonornsa 6ypToBOro KOMMNOCTUPOBAHUS OCYLLLECTBNAETCA NYTEM CMELLEHMS Oocajka
N HanonHuTens, OypToBaHusA 1 BOpoLweHna BypToB HENOCPeACTBEHHO Ha NioLwaake ¢ UCnosb-

30BaHMEM MNOrPy304HO-Pa3rpy304HOM TEXHUKN UK CNeLmMann3npoBaHHON TEXHNUKN.
Moanpouecc Ne 19. Npon3BoaACTBO NOYBOrPyHTOB U3 OcaaKa

HasHauyeHue: nony4yeHne Ha OCHOBE OcajKka NOYBOrPYHTOB, PEKYIbTUBAHTOB.

Ocapfku, NoACYLIEHHbIE Ha UMOBbIX NoWaakax, MexaHM4eckn o6e3BoXXeHHbIe, a Takke
nocne AOMNOMHUTENbHON BblAEPXKKMN, UM KOMMOCT CMELUMBAKOT C HEMMOAOPOAHBIM FPYHTOM,
neckom, TopcoM, pasnmyHbiMn gobaBkamu. MonydYeHHyto cMechb nponyckatT Yepes BUOpo-
rPOXOT UK ApYrue YCTpoNCTBa ANs cenapauun U oTAeneHUs KPYnHbIX BKITOYEHWIA.

Mony4yaemble TEXHOMOIMMYECKME XapaKTEPUCTUKNM BTOPUYHOW NPOAYKLUM COOTBET-

CTBYIOT 3a[jaHHOW peLenType NoYBOrpyHTa.
Moanpouecc Ne 20. TepMmmnyeckan cyLluka ocaaka

HasHadeHue: cHmxeHne BnaxHocTn ocagka oo 8—35 %, cokpalyeHne macchl Mo cpas-
HEeHW ¢ 06e3BOXEHHbIM 0CaZkoM NpUMEpPHO B 4 pasa, ctTabunusaumsa ocagka, obessapaxu-
BaHue, obecneyeHune ero cbiny4yectu. lNoaroToBka ocagka K AanbHenweMy NCnosib30BaHUIO B
KayecTBe opraHnyeckoro yaobpeHusi, buotonnusea nnu NnpoBeaeH1Io AanbHenwero npowecca
KOHBEPCUM OpraHMYeckoro BellecTBa B rasoobpasHoe Tonnuseo (nuponus u ap.). NepeyveHb

OCHOBHOIro obopyaoBaHusa ons TEpMUYECKOn CyLIKn npuseneH B Tabnuue 2.20.

Tabnwunuya 2.20 — lNepeyeHb ocHoBHOro 060pyaoBaHUsA Ans TEPMUYECKON CYLLKK

TexHonornyeckue XapaKTepuUcTtukun

O6opynoBaHue KpaTkoe onucaHue
HanmeHoBaHne Ea. nam. 3HauyeHne

YcTtaHoBkM  KOHBeK- | CyLLKY OCYLLEeCTBSAIOT 3a cyeT Heno- | OcTtaTouHaa Bnax- | % 8-35*

TUMBHOrO Tuna (Nps-|CcpeacTBEHHOW MOAaYM AbIMOBbLIX ra- | HOCTb

Masi CyLLKa) 30B OT CKUraHWsl TONNMBA B CYLWINIb- | YnenbHoe aHeprono- | KOK/Kr | 3300—-3800
HbIl annapar. OTxoAsWme rasbl NoA- | tpe6reHue BbIMa-
BEpralT [JOXWUry unu TLaTenbHom PEHHOIA
oumcTKe BoAbI
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TexHonormyeckne xapakTepucTrku

O6opynoBaHue KpaTkoe onucaHue
HanmeHoBaHue Eq. nam. 3HayeHune
TexHonornyeckne xapakTepucTukn
O6opynoBaHue KpaTkoe onucaHue
HanmeHoBaHune En. nam. 3HaveHne
YcTaHoBKM  KOHAYK- | CyLLKY ocyllecTBnAT 3a nepegadvy | OctatoyHasa Bnax- % 8-35

TMBHOIo THKNa (He- Tenmna OT HarpeToro TenrfioHoCcUTen4d | HOCTb

npsiMas cyLuka) (Tepmomacrio, neperpetasi BOAQ) Ye- | ypaenbHoe aHepro- | KIpK/KT 3550—4000**
pe3 CTeHKM k ocaaky. TennoHocuTenb | norpebrexme BbiNa-
HarpeBalT NOCPeACTBOM CXUraHus PEHHOM
Tonnuea. [ns xopowen Tennonepe- BOAbI

Jayn cywunbHblh GapabaH Bpalla-

eTca
KomGuHupoBaHHble | CyLUKY OCYLLECTBISIOT 3a CYET HEmNo- HeT oaHHbIX
YCTaHOBKM CPeACTBEHHON nogayn AbIMOBbLIX ra-

30B OT CXKUraHUg TonnuMBa U 3a CYeT
nepegadu Tenna ot HarpeTtoro tenso-
HocuTens (TepMmomacrio, neperpertas

BOﬂ,a) Yyepel3 CTeHKU CyllnIibHOro ba-

pabaHa

* BepxHee 3Ha4yeHne — A1 NPUMEHEHUST YaCTUYHON TEPMOCYLLKM.
** Henpsimasi CyLlka B HEKOTOPbIX BapuaHTax TEXHOMOMiA NO3BONSAET OCYLLECTBMSTh PEKyNnepaLuio sHeprum

ncnapeHHoW Bnaru; B 3TMx cny4vasx aHepronotpednerHne cHmxkaetcs o 2300 k[x/kr BbinapeHHON BOAbI.

Moanpouecc Ne 21. CxuraHue ocagka (TepMmuyeckasa yTunusauus)

HasHadeHune: makcnmanbHoe cokpalleHne obbema ocagka nyTeM OKUCNEHUS BCEN Op-
raHM4YeCcKomn YacTu ocafika, norlydeHne TensI0BON SHEPTUN.

B Poccun B HacTosiLee BpeMsi UCMOMb3YHOT YCTAHOBKN CXXUTaHUS B NCEBOOOXKMKEHHOM
crnoe necka (U3BECTEH elle Uenbli psg BapuaHTOB peanu3auun NOAMNpoLEecca CXXUraHus u
npumeHsiemoro obopyaoBaHus, HO ans ocagka CB oHM noka He Hawnu NpuMeHeHus B OTe-
4YeCTBEHHOW NpaKTUKe).

Ocafok cxuraeTcs B ropsgyeM croe necka, KOTopbl NCeBOOOXMKAETCS NOCTYNaoLwmm
B 30HY ropeHusi Bo3gyxom. Ocagok B npouecce NceBa0oXMmKeHNsa acpdekTMBHO CMeLLMBaeTCs
C neckom, Boga ObICTpO ncnapsieTcs, a opraHM4eckoe BELLEeCTBO okucnseTcs. B BepxHen va-
CTM neyun, cBoBOOHON OT KUNALLEro Crosi, NPOUCXO4UT OOOKUCIEHMe B ra3oBon dase. ony-
YeHHasi B pe3ynbTaTe CKUraHus 3oMa ynaBnvMBaeTcs Ha anekTpodunbTpax, a AbIMOBbIE rasbl

OYULLLAKTCA MOKPOW (LLESNTOYHBIM peareHTOM) Unm Cyxon (pykaBHble UIbTPbI) FA3004NCTKON.
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MoTpebHOCTb NognpoLecca BO BHELUHUX SHEPropecypcax U ero BenmymHa 3aBUCAT OT
coepXXaHnsa Cyxoro BellecTBa U OpraHnkn B UICXOAHOM OCafkKe.

CopepxaHne opraHM4eckoro BeLlecTBa B 3051e ABNSeTCA BaXXHOM TEXHOMOMMYEeCKON Xa-
PaKTEPUCTUKON N HE JOIMKHO npeBbiwaTh 5 %.

[laneko He BCe onucaHHbIe Bbllle NOAMNPOLLECChl OKa3bliBalOT HENOCPEACTBEHHOE BO3-
AENCTBME Ha aMMCCUK. HYacTb 13 HUX BNUSIET Ha HageXHOCTb paboTel OC, nx pecypco- u aHep-
ronoTpebneHne, SKOHOMUYECKME NOKa3aTeNN.

B yacTu rpynnbl nognpoueccoB OYNCTKM CTOYHBIX BOA, HENOCPEeACTBEHHOE BO3AeNCTBUE
Ha 3MMUCCUIO 3arps3HAOLLNX BELLECTB B BOAHbIE OOBbEKTbI OKa3blBaOT crieayroume nognpo-
ueccol Ne 6, 8, 9, 11. B yacTtu rpynnsl nognpoueccoB 06paboTku ocagka Ha aMUcCuUn B BUAE
obbema noTeHumanbHbIX OTXOAOB M WMX CBOMCTB OKasblBalOT BO34eNCTBME MNoAMpouecchl
Ne 13, 16, 17, 18, 19.

[na ynobcTBa ganbHENLWero aHanmsa gaHHbIM NognpoueccamM npUCBOEHbI YCITOBHbIE

obo3Ha4veHus (cMm.: Tabnuua 2.21).

Tabnunuya 2.21 — YcnoBHble 0603Ha4YeHMsT NOANPOLIECCOB

YcnosHoe 0603Ha-
HanmeHoBaHue Tvna nognpotecca
YeHne
buonoauyeckas oducmka
MonHasa Guonoruyeckas ovmcTka BO
MonHas Buonorvyeckas ouncTka ¢ HUTpudmkaumen BH
Bronornyeckasa ouncTka ¢ yganeHmem asota MeETOA0M HUTPU-AEHUTpUdUKaLmm BHA
Brvonornyeckasa ouncTka ¢ yganeHmem asota u gpoccopa (06obLieHHoe onpeaeneHne) BHO®
Buonorunyeckas ouncTka c yganeHnem asota n XMMMYeCcKkuM yaaneHmem gocdopa BHOX®
OuncTka ¢ Bronornyecknm yganeHmem asora un gocgopa bHOBD
OuncTka ¢ Guonornyeckum yaaneHmem a3ota U GUoNoro-XxMMmM4eckum yaaneHnem doc- BHOBX®
dopa
Hoouyucmka
3epHuCTbIe (BKNOYasi NnasatoLLyo 3arpysKky) U AUCKOBbIE UNbTPLI/C peareHTamu /PP
BuodunbTpsbl b®
Bronpyabl Bl
Obe3szapaxusaHue
XopoM MNKn rMNoXnopuTom KX unlX
[exnopupoBaHune nocrne xsopMpoBaHms OxX
N N
Obpabomka ocadka

AspobHas cTtabunusaumsi AC
AHaspobHoe (MeTaHOBOE) cOpaxmuBaHue MC
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HanmeHoBaHue Tna nognpotiecca

YcnoBHoe 0003Ha-

yeHune
YNNoTHEHME U CyLLKa Ha UNOoBbIX NSoWaaKkax 2
CryllieHMe 1 cyLlKa Ha UOBbIX NIoLWaAKax ¢ (roKynsaHTOM Uno
KomnocTtupoBaHne 06e3BOXEHHOTO ocagka KO
TepmMunyeckas cylika TC
CxwuraHue CX

Pe3yﬂbTaTbI aHannsa AaHHbIX NoJTy4YEHHbIX aHKeT Nno NpuMeHeHnt0 OCHOBHbIX TEXHOJ10-

rmn Ha OC 'CB npuBegeHbl B Tabnuue 2.22.

Tabnuua 2.22 — Pe3ynbTaTbl aHanu3a AaHHbIX NOfy4YeHHbIX aHKeT MO NPUMEHEHUI0 OCHOBHbIX

TexHonorum Ha OC 'CB

Honga ana rpynn OC ¢ pasnuyHon 11, %*

Mokasatenu 6onee 300 100-300 meHee 100 B LLeNIoM Mo BCEM
TbiC. M3/CyT TbiC. M3/cyT TbiC. M3/cyT rpynnam
O6Lwee konNn4yecTBo 0OBLEKTOB, MO
20 eq. 30 eq. 150 ep. Bcero 200 eg.
KOTOPbIM Y4TEHbI AaHHbIE
O61bekTbl C coopyxeHusamn bruono-
. 100 96,7 100 99,5

r’MYECKON OYNCTKM
B ToM uncne obGbekTbl, HA KOTO-
pbix Buonornyeckas o4ncTka ocy- 100 100 95,6 96,7
LLEeCTBMSIETCA B a3pOTEHKAX
B ToM uncne obGbekTbl, HA KOTO-
pbIx Buonornyeckass o4McTka ocy- 0 0 4.4* 3,3
wecTtenseTcs B buodumnbTpax
OOBbeKTbl, Ha KOTOPbIX NMPUMEHS-
eTcs ypaneHue asota (TExXHoso- 20 16 14 15
M HATPU- OEeHUTPUdUKaLnn)
OOBbeKThbl, Ha KOTOPbIX NPUMEHSI-

10 10 8 8,5
eTca gedocdaraunsa
O6BbeKTbI, UMetoLL e JOOUYNCTKY 20 29 31 29,6
O6beKTbl, Ha KOTOPbIX OCYLLECTB-

25 30 18 20,5
nsaetca Y®P-obeszapaxmBaHue
O0OBbeKThl, UMetoLLMe obe33apaxu-

35 32 28 29,3
BaHWE XIIOpPOM
O6beKTbI, Ha KOTOPbIX OCYLLECTBMSA-
eTca 0be33apakmBaHmNe rMnoxriopu- 30 22 24 24,3
TOM HaTpus
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Hona ana rpynn OC ¢ pasnuyHon 111, %*

lNokasaTtenu 6onee 300 100-300 meHee 100 B L€NTIOM No BCEM

TbiC. M3/cyT TbiC. M3/cyT TbIC. M3/cyT rpynnam

OOBbEeKTbI, Ha KOTOPbIX OCYLLECTB-
nsaetcss  obes3apaxuBaHue He- 0 0 4 3,0

XJNIOPHbIM peareHTom

OOBbeKTbl, Ha KOTOPbIX He NPous-

10 16 26 22,9
BOoauMTCA obe33apakmBaHue
O6bekTbl, Ha KOTOPbIX OCYLLECTB-

20 16 24 22,4
nsetcsa aspobHasn ctabunmsaums
O6bekTbl, Ha KOTOPbIX OCYLLECTB-
ngetcss aHaspobHoe cbpaxuBa- 35 13 8 115
Hue
OObeKTbl, HA KOTOPbIX OCYLLECTB-
nsetcs MexaHudeckoe 00e3BOXM- 80 71 31 41,9

BaHMe oCcajka

* I'IpM MCNoJy1b30BaHNN HECKOJ1IbKMX allbTEPHATUBHbLIX TEXHOSOrMi Ha 06bEKTE OH y4ynTbiBaniCA B aHanmae Cc

y4eTOM [OMNKU KaXKOoW U3 TEXHOMNOrMi B obLiem obbeme obpabaTtbiBaeMblX CTOUHbLIX BOA,.

MpoaenaHHbI aHann3 o6bEKTOB, NO KOTOPbIM BbINN 3anofIHEHbI aHKETbI, NO3BONSET
caenatb cneayowne BbIBOAbI:

- Ha BCeX, KpOMe OOHOro, obbekTax, aKCMyaTUpYHTCS COOpYyXeHnsa buonornye-
CKOW OYUCTKN;

- BCero 6 M3 HMX peanu3oBaHbl MO TEXHOMOrMM BUMoPUNLTPOB, NpPUYEeM BCe MO
ycTapeBLlen TexHonorum (LwebeHouHas 3arpyaka). 1o gaHHbIM YNeHOB TEXHUYECKOW paboyen
rpynnbl, Ha OC MeHbLUe NPON3BOAUTENBHOCTU (HE OTHOCALUMXCA K |- KaTeropun) AaHHas
TEXHOS0rMs NpeacTaBneHa CyLLeCTBEHHO LWNpeE;

— mMeHee 10 % M3 HUX UCMOMb3YIT COBPEMEHHbIE TEXHONOMMKN, obecneymBatoLLmne
yoaneHue asota u poccopa. TeHaeHUMS K yBENTMYEHUIO 3TOM Aonu ¢ yBenuyeHnem [l ecTb,
HO He npuHUMNManbHas;

— okono 30 % 06bEKTOB UMEIOT COOPYKEHMS JOOUMUCTKM OT B3BELLEHHbIX BELLECTB,
OAHAKO COrfacHo aHanuay aHkeT (pasgen) addeKTUBHOCTbL nofasnstowero 6onbWNHCTBA
3TUX COOPYXEHUN OYEHb HU3Kas;

- aKonornyeckn 6esonacHoe YP-obeszapaxunsaHue onepexaeT B CBOEM pa3BUTUM
TEeXHoorMm yganeHunsa asota n gocgopa, gocturHys 20 % oT obuiero konmyecTsa 06HEKTOB;

- HanbonNbLUMI NPOrpecc AOCTUrHYT B Nepexone Ha MmexaHudyeckoe ob6e3BOXMBa-

HMe — ero NpUMeHsIoT cBbille 40 % Bcex 06bekToB U 75 % OC c MMM cebiwe 100 Toic. M3/cyT
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(ogHako cnepyeT OTMETUTb, YTO AaHHas CTaTUCTUKa He COAEPXUT MHpopMauun o cTeneHun
peanu3auumn MexaHn4eckoro o6e3BoXxnBaHus);

- ctabunmsaumsa ocagka (aHasapobHoe cbpaxmBaHue n aspobHas ctabunusaums)
ncnonb3yeTca Bcero Ha 1/3 o6bekToB, Npu 3TOM Ha 2/3 OT 3TOro KonuyecTBa NpUMeHsieTcs
ManoadEKTMBHLIN N SHEPrOEMKUI MeToa aspobHon ctabununsauun. Ha 6onblinHcTBEe 06b-
€eKTOB COOpPYXeHUs1 aHadpoBHOro copakMBaHUS UCMONb3YHTCA HEIMMEKTUBHO UMN HE SKC-
nnyaTupyoTCS.

Hu Ha ogHOM 13 06bEKTOB, MO KOTOPbLIM ObINN NPUCNaHbl aHKETbl, HE NPUMEHSAIOTCSA
cneumanbHble TexHonormm o4YncTkm FCB OT TEXHOreHHbIX 3arpsi3HEHUN (TSHKENbIX MeTarnnos,
CIAB, HedTenpoaykToB, cdeHonos). Takke, N0 AaHHbIM 3KCnepToB — uneHoB TPIT, oTcyT-
cTBYyeT nHopMaumsa 06 NCNONb30BaHNN TakMX TEXHOMNOMMA Ha Apyrnx obbekTax. To e camoe
OTHOCMUTCS K PACTBOPEHHBIM MUHEpParbHbIM 3arpsisHeHUAM (Xnopuabl, cynbgatbl, obwas Mu-
Hepanuaauus).

Mo aaHHbIM 3KkcnepToB, GONBLUMHCTBO NPOEKTOB, pa3paboTaHHbIX 3a nocregHve 15—
20 neT, cogepxaTt nHdopmaumo 0 TOM, YTO OHM nNpegycMmaTpusatoT ounctky NCB go Tpebo-
BaHUN pblboxossancTBeHHbIX MNMOK. OgHako aTa nHdopmaums He NMeeT OTHOLIEHUS K pearb-
HbIM BO3MOXXHOCTSAM MPUHATBLIX B NPOEKTax TEXHUYECKUX peLleHn U SBNAETCA Nb OAHUM
M3 HeraTUBHbIX TMOCNEACTBUA MNpPeabsBMEeHMs Hepeanu3yemblx TpeboBaHum (cm.: pas-
aen 1.2.3). Kak nokasaHo B pasgene 3, dakTbl BbINONHEHUs TpeboBaHMin pbiIBOX03ANCTBEHHbIX
MAOK (He No HECKONbKMM nokasaTensimM, a No BCEMY NEPEYHIO KOHTPONMPYEMbIX NOKasaTenen)
B pearibHOCTU OTCYTCTBYHOT.

BaxHbIM acnektom 06paboTaHHbIX AaHHbLIX ABMSETCA UX NPeACTaBUTENbHOCTb B YacTuh
AvanasoHa [1l1, He oTHocAwWerocsa K I-U kateropum NpUPOAONONb30BaHUS B TEPMUHOSOMNN
219-93 [32]. Pacchinka aHkeT 6binia agpecoBaHa 06beKkTam, KOTOpble AOIMKHbI MOANACTb No4,
I-t0 KaTeroputo (NocTynneHne cTouHbix Bog cebilwe 20 Toic. M3). Hapaay ¢ Takumu obbekTamu
ObINO NoNyyYeHo onpeaeneHHoe YNCMO aHKeT Mo O6bekTaM MeHbLUEN NPOU3BOAUTENBHOCTH.
B aHanu3 6binv BKIOYEHbI 06 LEKTLI C MPOM3BOAUTENBHOCTBIO CBbIWE 5 ThiC. M3/CyT.

Cpeaun OC I'CB, oTHocAwmxcs Ko |- kaTeropmm, MOXHO BblAENUTb YETbIPE OCHOBHbIX
rpynnel (N0 3KCNepTHbIM AaHHbIM YneHoB TPI):

- COOpYXeHusa ¢ buodmnbTpamm, NOCTPOEHHbIE B 50—60-e roagbl;

- COOPYXEHNSA C adpPOTEHKaMM, aHaNOrMYHbIEe MO TEXHOMOMMN U KOHCTPYKLMK Npu-
MeHsieMblM Ha Bonee KpynHbIX 06beKTax;

- COOPYXEHNHA C KOMMaKTHbIMW YCTaHOBKaMK (3aBOACKOro U3roToBMeHUs ), MOCTPO-

€eHHble B 1970-e n 1980-e roabl;
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- HOBbIE COOPYXEHWs, NOCTPOEHHbIE 3a nocnegHue 20 neT no 6onee unu meHee
COBPEMEHHbIM TEXHOSIOMUSIM.
3HaunTenbHasi YacTb COOpPYXeHUI 1-3 nepeyncrieHHbIX rpynn Bbilria U3 CTposi No npu-
YMHaM KonbmaTtaumm 3arpyskm 6noumnbTpoB N OTCYTCTBUS HEOHOXOAMMOro pEMOHTA.
CocTosiHne 1 pesynbtaTtbl paboTbl HOBbIX COOPYXEHWUA BECbMA PasnnyHbl, TakK Kak Cy-
LLIECTBEHHAas UX 40N NOCTPOEHa Mo NpoeKkTaMm, coaepalium rpybolie owmnbkn, nmdo He obec-

neyeHa Hagnexatlen aKcnnyatauunen.

2.1.3 BcnomoratenbHoe npupoaooxpaHHoe o6opyanoBaHue ans OC 'CB

Mockonbky ocHoBHoe npoussoacTteo OC MCB ocywecTBngeT npouecc OYMCTKA CTOM-
HbIX BOA, HanpaBfeHHbIA HA CHUXEHNE SMUCCUIN OT NOCENEHUN B BOAHbIE OOBEKTLI N NOYBHI,
TO K KaTeropmmn BcnomoraTtenbHoro obopyaosaHnsa oTHocuTcA obopyaoBaHme ans npegoTepa-
LLIEHMS1 SMUCCUIA B aTMOCdepy.

WHpopmauma no Hanbonee anpobupoBaHHOMY B yCnoBuax o4mcTkn Beibpocos OC NCB
obopyanoBaHMIO AN1si O4MCTKM ra3oBbIX BbIOpOCOB npuBeaeHa B Tabnuue 2.23.

[eTanbHO TexHONorMn n obopyaoBaHue Ansa OYMCTKU BbIOPOCOB ONMCaHbl U NpoaHanu-
3upoBaHbl B TC 22-2016 [41].

Tabnuua 2.23 — O6opynoBaHMe Ans O4UCTKU ra3oBblX BbIBPOCOB, anpobMpoBaHHOE B OTEYECTBEHHbIX

ycnosuax ans odnctkm Beiopocos OC MCB n/vnun kaHannsaunoHHbIX HACOCHbIX CTaHLMA

O6opynoBaHue KpaTkoe onucaHue TexHonorn4yeckme xapakTepucTnkm

Ancopbepbl 3arpssHdaowme BelecTBa nornowatTtcd | YaaneHue ceposogopoda Ha 90 % —
cneumanbHbiMn  copbeHTamn  ((xemocop- | 99,5%.

OeHTbl, MMMpPErHMpoBaHHbIe Yrnu)), pacno- | ANeKTpoaHeprus He TpebyeTcs.
noxeHHbiMu B agcopbepax. o mepe cHu- | Cpok cnyxbbl agcopbeHTa— 0,5— 2
XeHus copbumnoHHOM eMKoCcTH copbeHT 3a- | roga

MEHSIIOT Ha HOBbIN. MOryT NpUMeHATbCS B
caMbIX pasHbiXx MacwTabax, HauymHas co

BCTaBKWN B KaHanNn3auMOoHHbIN Konoaew,

3arpssHsilome BellecTBa MOrmnoLwalTcs
XngkMmmn nornotutenamm — abcopbeH-
TaMu, UUPKYNIMPYIOLUMM HA KOHTAKTHOW
AB6CcopOUNOHHBIE MaccoobmeHHon 3arpy3ke. LlenouHble | YoaneHne cepoBogopoga Ha 80—
XUMmnyeckme unb- | UM KUCNoTHble cKpybbepbl ocHoBaHbI Ha | 95 %

Tpbl (ckpybOepbl) obpasoBaHuM  conem. Okucnsawowue | Hannyme peareHTHOro Xo3smncTea
ckpyb6epbl (Ha OCHOBe xnoputa, nepmaH-

raHata Kanud, nepokcumaa, OSOHa) OKuC-

AT pacTBOPEHHbIE 3arpA3HnNTEenmn
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O6opynoBaHue KpaTkoe onucaHue TexHonorn4yeckme xapakTepucTnkm
BrodunbTpbl 3arpssHaoLwme BelecTsa copbupytotes | YganeHue cepoBogopoga  Ha 85—
oKucrnarTca buonneHkon, passmeatoLLerics | 98 %.
Ha MOBEPXHOCTW 3arpy3o4vHbiX matepua-|l1o TEXHWKO-3KOHOMWYECKOWN Lieneco-
noB. 3arpyska NpUPOOHOrO MPOUCXOXAEe- | 0OpasHOCTN OrpaHuMYeHbl CPeaHUMMU
Hus (kopa, Lena) Nepuoauyeckn 3ameHs- | pacxogamu BbibpocoB (go 10 Thic.
eTcs. m3/4)
YpaneHue cepoBogopoda Ha 95—
98 %.
MoaxopaT Ang ymaneHust BbICOKUX
KOHUEHTpauun cepoBogopoaa, QAo
400 mr/m3,
MoTpebneHune anektpoaHeprin 0,5-2
BrodunbTpbl ¢ 3arpy3koin U3 Beicokonopu- | Bt-u/m3.
Brockpybbepbl CTbIX MaTepuanos, opolaemMon KynbTy- | TpebyioT nogorpeBa B  3MMHee
panbHOW XMUAKOCTbIO BpeMs.

YHuBepcanbHO NPUMEHNMBI.

Honrun cpok cnyxbbl 3arpysku, 6o-
nee 5 ner.

HyxgaioTca B gobaBneHumn Lienoym
Ans HenTpanusaumu nonyyaemMomn nss

cepoBogopoaa CepHOWN KMCMOThbI

MNna3smo-katanutu-

YeCkne yCTaHOBKA

B nnasmoxumuyeckom peakTope rasoob-
pasHble BeLecTBa, MPOX0oAst 30HY BbICOKO-
BOMbTHOIO paspsga B rasopaspsaHbiX
AYerikax n B3auMOAENCTBYS C NPOoAyKTaMu
3MNeKTPOCUHTE3a, paspyLLalnTcs U nepexo-
AAT B 6e3BpeaHble COeANHEHUs YrreKuc-
noro rasa u Boabl. CUHTE3MpyembIi B ra-
30BOM paspsae nrnasmMoXUMUYECKoro pe-
aKTopa 030H rfornagaeT Ha kaTtanusaTop,
roe cpasy pacnagaeTcs Ha akTUMBHbIN aTo-
MapHbIn 1 MONEKYNAPHbLIA  KUCIIOPOA.
OcTaTkn 3arpA3HSAIOLWMX BeLecTB (aKTuB-
Hble paauvkarnbl, BO30YXAeHHble aTOMbl U
MOIEKYrbl), He YHUYTOXEHHbIE B NIia3mo-
XUMUYECKOM peakTope, paspyLluaroTcs Ha
KaTtanunsaTtope

6narogaps  rnybokomy

OKMUCIEeHUI Knucrnoponom

0,5-10 B1-u/m3.

YpaneHue cepoBoaopona Ha

90 % — 99,5 %.
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O6opynoBaHue

KpaTkoe onucaHue

TexHonornyeckue xa PaKTepnUCTUKnN

doToCOpOUMNOHHO-
KaTanuTu4eckun me-

Topn,

[aHHbIn MeTon sBnsieTcd KoMOuHauunen
Tpex MeToOoB OYMCTKM BO3ayxa. [MNaBHbIN
MCMonb3yemblii METOA OYMCTKM BO3gyxa —
OTOOKMCIEHNE/OKUCTIEHNE B YNbTpaduo-
netosom ceTte (100-280 Hm). Mocne do-
TOOKMCMEHUS OYULL@eMbIi BO34yX Mopa-
€TCs Ha COPOBLMOHHO-KaTanNnUTUYECKyo 3a-
rpy3Kky, rae Ha NoBepxHOCTU copbeHTa ¢ no-
BbILUEHHOM €MKOCTbIO MO LeNeBbIM 3arpsis-
HUTENAM MPOMCXOOUT OalnbHeNLlee OKMUC-
NeHne 3arpsi3HSAOLLINX BeLecTB 40 BOAbI U
YrIEKNCIIOro rasa, C HakomnneHMemMm B COp-
OeHTe yXKe HeneTy4ymx ocTaTKOB HeOpraHu-

YecKux coegmnHeHnn

OdpekTUBHOCTL yaaneHnss cepoBo-
popoga 95-99 %.

AddektnBeH npotme J1OC.
Bo3MOXXHOCTb NPOMBIBKM COPOLIMOHHO-
KaTanu4yeckon 3acbIMkn C BOCCTaHOB-
nexHnem adhPeKTUBHOCTMN.
OkoHOMUYeckn LenecoobpaseH npu
cpegHux 1 bonblnx pacxogax BO3-
ayxa (6onee 1000-2000 M3/4) U KOH-
LUeHTpaumax cepoBogopoda Bbiwe 5
mr/m3,

Mpn KOHUEHTpauusx cepoBogopoaa
cebiwe 100 mr/m® Tpebyetcs npeno-

YNCTKa

MenkoauncnepcHoe
pacnbineHne gesono-

pUpYtoLLLETO COCTaBa

COBOKYMNHOCTE CMecu 3MPHBLIX Macen u
OpraHMYecknx COEAUHEHUI, WU3BIIEYEHHbIX
U3 pacTeHwil, B3aMMOLEWCTBYET C Belle-
cTBamu, obrnajarlmuMm 3anaxamu, U pas-

naraeTt nx

[MpMeHSI0TCA Ha OTKPbITbIX NoLwaa-
Kax ans 6opbbbl ¢ 3anaxamm OT COOpy-
XXEHUA OYUCTKM CTOYHbIX BOA, obpa-
OOTKM ocapka.

O dekTnBHOCTL Ha NpakTuke onpeae-
naeTcs 4vactoTon kanob HaceneHus

Ha 3anaxu

2.1.4 TeKywine ypoBHM NOTpebneHns pecypcoB U NponsBoacTBa BTOPUYHOMN

npoaykuum Ha OC I'CB

Kak oTMe4deHo B pasgene 1, OCHOBHbIM CbIpbeM ABMIAKTCA CTOYHbIE BOAbI noceneHnn.

B kauectBe n0Tpe6r|$|eM0ro CbipbA (B TpaagMuMoHHOM I'IOHVIMaHVII/I) paccmaTpunBaroTCAd pea-

reHTbl U pacxodyemble maTepuanbl (3arpy3ka dounbTpoB U T. n.). Mpu 3ToM Ha GONbLIOM KO-

nn4yecTeBe 06BHLEKTOB He NCNOJIb3YIOTCA HU peareHTbl, HX 3arpy3ka.

NaHHble No AuanasoHy pacxofa Cbipbsi, Matepuanos u aHepropecypcos Ha OC 'CB

npuBeAeHbl B Tabnuue 2.24, AaHHble Mo Bbixoay NonynpoayKToB, NOBGOYHbLIX MPOAYKTOB, SHEp-

ropecypcoB — B Tabnuue 2.25.
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Tabnuua 2.24 — [aHHble NO AnanasoHy pacxoda Cbipbsi, Matepmanos 1 aHepropecypcos Ha OC 'CB

Pacxog Ha 1 T npogykuum

HanmeHoBaHune En. nam. (1 M3 OYMLLIEHHOW CTOYHOWN BOAbI)
MUHUMarnbHbINA MaKCUMarnbHbIA

1. NocTtynatowas cToyHas Boga M3 1,0* 1,0*
2. PeareHTbl ona ynaneHuns gocgopa K
2.1. Ha ocHoBe xenesa 0 0,015
2.2. Ha ocHoBe antomunHus 0 0,08
3. PeareHTbl onsa o6e3soxvBaHusA ocaaka Kr
i;‘lk;Tzr))raHW-IECKVIe nonuanekTponuTel (pnoky- 0.0005 0,002
3.2. Xnopwuga xene3sa (1) 0,007 0,018
3.3. N3BecTb raweHasa Ca(OH)2 0,03 0,1
4. 3arpyska (necok) anst ounbTpPoB JOOYNUCTKM Kr 0 0,025
5. OHepropecypcbl***
5.1. BnekTpoaHeprus KBT-y 0,15 1,0
5.2. Tonnueo (unu Tennosas aHepPrns) KI YCNOBHOrO

0,01 0,07

Tonnvea

* bes yyeTa nHameuayanoHbix ocobeHHocTen banaHca, ¢ ybbinbio YacTu pacxofa (06e3BOXeHHbIV 0CafokK)
W OONOSNHUTENBHLIMU pacxogamu (peareHTbl, BOAONPOBOAHASA BOAa). OTW MaCCOBble MOTOKU He MPEeBbILLAOT
1 % oT pacxoga CTOYHOM BOAbI.

** [TaHHble NpuBeaeHbl NO pacxody OeNCTBYIOLLEro anemMeHTa (>kenesa unm antoMmnHms). Pacxog ToBapHOro
peareHTa onpeaensieTcs Kak ero KOHKPETHbIM XMMUYECKUM COCTaBOM ([oNern aneMeHTa), Tak U KOHLeHTpaunen
BellecTBa.

*** QueHuBasi JaHHble, CriefyeT yYMTbIBaTh:

- B3aMMO3aMEHSEeMOCTb SHEPrOpPeCYPCOB: TENMOBAA IHEPTUSA B BUAE Napa Unu ropsver Bogbl, Kak npaBuso,
noTpebnsaeTcst NpyM HanMMYuKn BHELLHEro UCTOYHMKA TeNnnocHabxeHus, Ha obbekTax ¢ MMHU-TOC noTpebneHue
BHELLHUX HEANEKTPUYECKMX PECYPCOB MOXET ObITb BbilLE U T. MN.;

- 0YeHb 6onNbLUYI0 3aBMCMMOCTb NOTPEBNEHMSA SHEPrOPECYPCOB OT KNMMATUYECKUX YCITOBUI PACNONIOKEHUS

obbekTa.
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Tabnuua 2.25 — [aHHble no BbIXo4y NONynpoayKToB, NOOOYHbIX NPOAYKTOB, SHEPropecypcoB

HaumeHoBaHne En. nam. Bbixog Ha 1 T npoaykumm
(1 M3 OYMLLLEHHOW CTOYHOW BOAbI)
MWHUMaIbHbIN MaKcuManbHbIN
1. YnobpeHue 13 ocagka CTOYHbIX BOA Kr (pakTnyeckom
0,4 1,4
BNaXXHOCTN)
2. KomnocT 13 ocagika CTOYHbIX BO/, Kr (dpakTnyeckom
0,3 0,6
BNaXXHOCTN)
3. DnekTpuyeckasi aHeprus KBT-4 0 0,006
4. TennoBas aHeprus KK 0 15

2.2 Ouunctka NMOBEePXHOCTHbLIX CTOYHbLIX BOA

2.2.1 TexHonorun4yeckas cxema npouecca OC NCB

B cnpaBo4yHMKe He paccMmaTpuMBalOTCA COOPYXEHUs Ha obbekTax rngporpaduyeckomn
CeTN HaceneHHbIX MYHKTOB, a Takke OpraHn3auMOHHO-TEXHUYECKME MepPOMNpPUSaTUS NO COKpa-
LLeHUto 3arpsisHeHHOCTH [1CB, He OTHOCALLMECS K UX OYUCTKE.

CoBoKynHocTb NpumeHsieMblx TexHonornn OC NCB HeBO3MOXHO cBECTU K 0aHON 0606-
LLIEHHOW TEXHOSIOMMYECKON CXEME, OHM BECbMa pPa3HOOOpa3sHbl: OT MPOCTENLLNX OO CIIOXHbIX
MHOrocTyneHyaTbIX. VI Te u gpyrme MoryT BKItoyaTh B cebs kak oba3aTesibHble, Tak U Heobs-
3aTtenbHble Noanpoueccsl (onumnoHasbHble B0 anbTepHaTUBHLIE).

Mpouecc BbiNnageHna aTMOCKEPHbLIX OCaAKOB HOCUT BEPOSTHOCTHbIM xapaktep. [Mpwu
3TOM [0XOEBOW CTOK XapaKTepusyeTcsl Ype3BblHanHOM HECTaLMOHAPHOCTLIO, Kak Mo pacxo-
AaMm, TaK N 3arpss3HSoLMM KOMNOHEHTaM, KOHLEHTPaLNSA KOTOPbIX B TeYEHWE OOHOro OOXASA
N3MEHHAETCA B CaMblX LIMPOKUX npegenax. [MoaTtomy BaHEWWMM BOMPOCOM TEXHOMOMMM
ouncTkm MNCB sBnseTca ycpegHeHne pacxoda u coctaBa CTOKOB nepep nogadven Ha O4ncTKy.
B cBs3u ¢ 3TMm B kayecTBe obsa3aTensHoro anemeHta B coctaB OC NCB Bknto4atoTcsi Coopy-
XEeHus Onga perynmpoBaHnsa pacxona v ycpeaHeHus coctaBa CTOYHbIX BOA.

B 3aBucMMOCTM OT NpUHLMNA perynmpoBaHns CTOYHbIX BOA, NOAABAEMbIX HA OYUCTKY,
ouncTHble coopyxenus NCB pasgensatoTcs Ha ABa Tvna:

- HaKONUTESbHbIE, C PErynMpoBaHMeM CTOKa no o6bemy;

- NPOTOYHbIE, C pEerynnmpoBaHMEM CTOKa Mo pacxoay.

B HacToswwee Bpems B npaktuke ounctkm NMNCB HaxoasaT npumeHeHne oba Tvuna coopy-
XeHun. Mpn 3TOM COOpy>KEHUS HAKONUTENBHOIO TMNa Hanbonee NOMHO COOTBETCTBYHOT AEN-

cTBytoLlen B Poccunckon ®egepaunm 3akoHogaTernbHOM U HOpMaTUBHO-MeToamnYeckon H6ase
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NPOEKTUPOBaHMA, a Takke obecneymBatoT 6onee BbICOKMIN N CTabMNbHbIN 3MEKT OYMNCTKM
MCB OT OCHOBHbIX 3arpsA3HAOLLMX KOMMNOHEHTOB — B3BELUEHHbIX BELWECTB U HeddTenpoaykK-
TOB.

Ha 6onbwmnHcTBe npumeHsieMmblx OC He ouunwaeTtca Becb 06bem cobupaembix MNCB,
TakK KaK 3TO OYeHb CyLLECTBEHHO yBeNn4Mno 66l CTOMMOCTb COOPYXXEHUMN.

Ha O4nCTHBIX COOPYXEHMSIX HAKONUTENBHOIO TUNa perynupoBaHne pacxoga u ycpea-
HEHWe cocTaBa CTOYHbIX BOA, MOAABaEMbIX Ha OYUCTKY, NPOU3BOAUTCSA B aKKyMyIMpyoLLEM
pesepByape. [pn 3anonHeHnn pesepByapa NOCTyNaroLLMI NOBEPXHOCTHbLIV CTOK Yepes pa3ae-
NNTENbHYIO Kamepy HanpasnseTca Ha copoc 6e3 ounctkn. B atom Tune OC obecneunBaeTcs
npuem B akKyMymnupYylLMIA pe3epByap W nocreayollee oTBedeHue Ha rnyboKyto O4YMCTKY
BCero o6bema CTOKOB OT 4acTO MOBTOPSOLLMXCA MAaNIOMHTEHCUMBHBIX JOXAEN, a Takke Hambo-
nee KOHUEHTPMPOBAHHOWN, HAYanbHOW, YacTu CTOKa OT BbICOKOMHTEHCUBHbLIX (NIMBHEBbLIX) A0-
xaen. MNpun aTom B BOAHbIN 006beKT 6€3 0UMCTKM cObpacbiBaeTCA HaMMEHEeEe KOHLIEHTPUPOBaH-
Hasa YCMOBHO YMCTasa YacTb CTOKa, hopMupytoLerocsa B nocrnegHen ase BbICOKOMHTEHCUB-
HbIX (NMMBHEBBIX) AOXOEN.

Ha coopyxeHnsax npoTo4HOro Tuna perynmpoBaHne pacxoga NCB (6e3 ycpeaHeHus co-
CTaBa) OCYLLECTBMNAETCHA TOJbKO B YACTU OTCEYEHUS MaKCUMMaribHOrO 3Ha4YeHus pacxona, Ko-
TOpbI MOXeT BbITb NogaH Ha OC. 3TO ocyllecTBAsSETCA B pasgenurenbHON kKamepe (NnMBHe-
cbpoc), ycTpanBaemon Ha nogsoasLlem Konnektope. [Jo AOCTXKEHNs NpeaenbHOro pacxoaa
Ha OYMCTKY HanpaBfseTCs CTOK C NepeMEHHbIM pacxo4oM OT BCEX JOXAEN C NepuooM OL4HO-
KpaTHOro npeBblleHNs nHTeHcuBHOCTN B npegenax 0,05-0,2 roga, a Takke YacTb CTOKa C
nepemMeHHbIM pacxo4oM OT A0XKAEN C NepUoLOM OOHOKPATHOIO NPEBLILLEHNSI MHTEHCUBHOCTU
oonee 0,2 roga. Becb pacxog NCB cBbile MakcMmanbHOro 3HadeHusi cobpacoiBaetcsa 6e3
OYUCTKN. BaXkHO OTMETUTb, YTO B BOAHbLIN OOBEKT 63 OUMCTKM B 3TOM Crlydae NnoctynaeT npe-
obnapatoLas YacTb CTOKa OT MHTEHCUBHbIX NIMBHEBbLIX A0XAEN C MakCUMasibHbIMU pacxoaamu
W, KaK NpaBuIo, HanbonblUen KOHUEHTpauMen 3arpsi3HALWmMX BewecTB. ATO 0ObsACHSAeTCA
TeM, 4YTO HambonbLUNA pacxod 0CafKkoB BO BPEMSI NIMBHA XapakTepeH B ero Havyane, korga oH
CMbIBAeT MakCMMarnbHOE KONMYECTBO 3arpsA3HeHnin. Takum obpasom, akonorndeckas adpek-
TMBHOCTb COOPY>XEHMI NPOTOYHOIO TUNa 3HAYUTENBHO HUXE, YEM HAKOMUTENbHbIX.

Takke BO3MOXEH BapuvaHT akKymMynMpOBaHUSA BCero obbema [oXOeBOoro crtoka 6es
cbpoca yacTu ero B BOA4HbIN OOBLEKT, MPUMEHSIEMbIN A5 JOXKAEBOro CTOKa, NOCTYNaroLNi C
CUNbHO3arpA3HEHHbIX TEPPUTOPUN.

Ha MHOrMx O4YUCTHBLIX COOPYXEHUSX, NpuMeHsieMblx aAna odnctku MNCB ¢ Tepputopum
NPOMBILLMIEHHbIX TEPPUTOPUIN, JOPOXHO-TPAHCNOPTHOM CETU CTaAMA akKyMyrnMpoBaHUS CTOKa

OTCYTCTBYET. 310 NPMBOAUT K HEraTUBHbLIM MNOCEeACTBUAM, ONUCaHHbLIM B pasaene 3.
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Mopasnstowee 6onbwmnHCTBO cywecTBytowmx OC MNCB BknovaeT B cebs cneaytowme

OCHOBHble (06s13aTernbHble) NOANPOLIECCHI:

- rpy6a;| MeXaHn4YecCKaa O4NCTKA,

- OTCTanBaHueE,

- yoaneHue ocagka.

Bce ocTanbHble TeXHOMorn4yeckme noanpouecchbl NPUCYTCTBYKOT HE BO BCEX OC.

B Tabnuue 2.26 npuBeaeHo obobLieHHoe onucaHme npouecca oumctku MNCB.

Tabnunuya 2.26 — O606LLEHHOe onncaHue npouecca o4ncTkm NCB

BxogHon noTok

OTan npouecca

(nognpouecc)

BbixogHon noTok

OcHoBHoe

TexHonorndyeckoe obopyaosaHue

HOCTyHaI'OLlJ,aﬂ CTOM4-

Haa BOAa

Ne 1. MpouexuBaHue.
O6si3aTenbHbIN NoaNpo-

Lecc

1.HeounweHHas
npoLeXeHHasi CTou-
Has Boaa

2. OT6pochl

B 3aBucmmocTtu ot npon3BognTeEsb-

HOCTWU:

- HE MEXaHN3NPOBaHHbIE PeLLIeTKU
(cuta), MycopochopHbIe KOP3UHBI
(koHTEenHepbl), JoXxaenpuemHble pe-
LIETKM

- MEXaHM3NPOBaHHbIE PELLETKMN C aB-
TOMaTU3NPOBAHHOW CUCTEMOW
OYMCTKN, C CUCTEMaMM TPAHCMOPTK-

pOBaHMs 1 NPeccoBaHns OTOPOCOB.

HeouuweHHas npo-

Ne 2. YpaneHue rpy6oauc-

1. HeocBeTtneHHas

B npocTenimx KOHCTPYKLMAX CTPOU-

CToyHas Boga 6es3
rpybbix  MuHepanb-

HbIX MPUMeECEN.

CTOYHbIX BOJ C Lienblo pe-
rynupoBaHua pacxoga u
ycpeaHeHuUsi cocTaBsa.

MoxeT OblTb COBMELLEHO

C OTCTamBaHneM.

CToyHas Boga 6es
rpybbix  MuHepanb-
HbIX npumecen,
ycpeaHeHHas no co-

cTaBy WU pacxony,

LUeXeHHas CTOYHasi | MEePCHbIX  MeXaHMYeCKuX |CTOoYHas Boga ©0e3|TenbHas TexHuka Ans  BbIrPy3Ku
Boda npuMecen:  ocepaoLmx |rpybblX  MUHeparnb- | ocagka.
(necka, yacTuu, rpyHTa). HbIX MPUMecen. B Hanbonee cnoxHbIX BapuaHTax:
ObGsizaTenbHbI  Noanpo- | 2. MwHepanbHbIN | - NECKONOBKN  (EMKOCTHbIE  MPOTOY-
uecc ocapfok, MecKo- | Hble COOpYXeHUs NnMbo KOMMMeKTHoe
nynena. obopygoBaHue);
- Hacochbl, NMBO rMapoaneBaTopbl ANs
OTKa4KM MecyaHowm nynbnbl Ha 06e3-
BOXMBAHUE;
- ckpebkoBoe obopygoBaHve Ons
TPaHCNOPTUPOBKM Necka K Npusmkam
(He BO BCeX KOHCTPYKLUSX)
HeoceeTneHHas Ne 3. AkkymynupoBsaHue | 1. HeocBeTneHHas | Akkymynupyiowine pesepsyapbl (em-

KOCTHbIE COOPYXXEHUSI pa3fiM4yHOro nc-
MOMHEHNs).
B npuemHon kamepe ycTaHaBnvBa-

eTca obopynoBaHve no NoanpoLeccy
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Ob6saszatenbHbii  nognpo-
uecc gna OC CB Hako-

NMATENTIbHOIO ThnNa

nnéo (npu npumeHe-
HWW OTCTamBaHus) —
OCBETMEHHast CTOoY-
Hasi Boga.

2. MwuHepanbHbIN

Oocafok.

1 ’

YCTPOMCTBO

Ha BbIXxoge HedTecbopHoe

HeocBeTneHHas

CToYHas Boaa.

Ne 4. BblgeneHne B3Be-
LEeHHbIX BelecTB (ocBeT-
neHne) N NNeHoYHbIX 3a-
rps3HeHun  (CBOBOOHBIX

HedTenpoayKToB).

ObGsizaTenbHbIN  NOAMNPO-

Liecc*.

Kak npaBswno, npousso-
antca  metogom  6Gespea-
reHTHOro otctameaHus. Mo-
eT OblTb COBMELLEH C akK-
KyMynupoBaHueMm  (Hakor-

NeHNEeM) CTOKOB.

MoxkeT ObITb COBMELLIEH C
nognpoueccoMm Ne 3 akky-
MynUpyoLWKnX pesepBya-

POB-OTCTONHUKOB.

MoxeT 6blTb peannsoBaH
Ha TOHKOCIOMHbIX OTCTON-
HUKax.

MoxeT ObITb NPUMEHEH B
BapuaHTe roTaumMoHHOM

O4YNCTKN

1. OcBeTneHHas

CToYHas Boja.

2. MwuHepaneHbIn
0CafoK.
3. TlneHka HedTe-

NpPoAYyKTOB

CoopyxeHusa obbeMHOro oTcTavBa-
HUS (EMKOCTHbIE COOpPYXEeHUs Tuna
rOPM30OHTaNbHbIX OTCTONHUKOB).

B oTgenbHbIX crnyyasx ckpebkosoe
obopygoBaHMe, HacocCbl ANs OTKaYKM
ocagka, HeTecbopHble yCTPOWCTBA,

droTaumoHHoe oGopyaoBaHue

HeocBeTneHHas
npoLeXeHHas CTou-

Has Boga

Ne 5. O6paboTka B pesep-
Byape-buonpyge c BbIC-
wen BOAHOW pacTUTerb-
HOCTbIO (AMXOPHUS).
Heobs3aTtenbHbin noa-
npouecc. He npumeHum B
YCINOBUSIX B CEBEPHbLIX WU
ceBepo-3anagHblX peruno-

Hax PO

1. OunwieHHas Boga.
2. Vlcnonb3oBaHHbIE

pacTeHust

CoopyxeHuss obbeMHOro oTcTavBa-

HWS1 (EMKOCTHbIE COOPYXXEHUS).

KynbTypa arxopHuu.
3akpbiTble oborpeBaembie COOpYXe-
HWSI MO COXPAHEHMUIO 3NXOPHUM B 3UM-

HUIN nepuoa
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OcseTnenHan  BoAa Ne 6. Buonornyeckas | OuniieHHas Boaa. Buonnato — rmugpobuonornyeckoe
wm - BoAa  NOCNE| oyycrka B Gronnato (6vio- | Mepuognyeckn  OT- | UHXEHEPHOE COOPYXKEHUE.
dunsTpaLn npyagax). Mepliass ©6unomacca, | F[abnoHHbIe CoopYyKeHUS
Heobsi3aTenbHbIN noAa- | oTpaboTaHHbIA IPYHT
npovecc
OcBetneHHast Boga|Ne7.  [HononHutenbHoe | Boga, goounweHHas | PunbTpbl HAanopHble U 6e3HanopHble
(BapuaHT — | BblAENEHNE  MENKOAMC- | OT B3BELUEHHbIX Be-
HeocCBeTIeHHas) NepCHbIX B3BELLEHHbIX Be- | LLeCcTB U HedTenpo-
BapuaHTHo: LLLECTB M HeTENPOAYKTOB | AYKTOB, B TOM YuCre
pacTBOpbl peareHTo- | punbTpoBaHNEM. 3MYINbrMPOBaHHbIX.
B3  nognpouecca | HanopHas wnu 6e3Hanop- | lNpombiBHass  BoAa.
Ne 8 Has punbTpaums, nubo |OTpaboTaHHasa 3a-
KOHTaKTHast  cpunbTpaums | rpyska ounbTpos
(c peareHTHOM 06paboT-
KOW) 4Yepes3 Crion 3epHu-
CTOM 3arpy3ku (nNecok, rma-
poaHTpauuT, nnaBaroLLas
3arpyska).
Heobs3aTtenbHbin noa-
npovecc
ToBapHble pea-|Ne 8. [purotoBneHne w|Paboune pactBopbl|baku ans cknagnpoBaHus 3anaca
FeHTbI: [03MpOBaHNe pPacTBOPOB | peareHToB AN NpW- [ XKMOKOro peareHTa, noMelleHust ans

- CONnn Xeresa wnn

anwomMuHns  (koary-
NSAHTbI);
- NONW3MNEKTPONNTDI

(cbnokynsHTbI).

TexHn4yeckas Boga

peareHToB.
KomnnekcHbIn noanpo-
LLeCC — MOXET OCYLLEeCTB-
NATbCA Ha  HECKOSIbKMNX
pPasnnYyHbIX NOTOKaX.
Heobs3aTtenbHbin noa-

npouecc

MeHeHUnA

XPaHEHMs CyX0oro peareHTa.
PacTtBopHO-pacxogHble y3nbl C 403U-

pytoLLMM 0BopyaoBaHMEM

Booa nocne dwunb-

Tpaumu

Ne 9. CopbumoHHas obpa-
6oTka ONs JOOYMCTKM OT
3MYINbrMpoBaHHbLIX U pac-
TBOPEHHbIX HedTenpoayk-
TOB, a TaKkke Opyrux opra-

HWUYECKUX COeaMHEHWUN.

Heobs3aTtenbHbin noa-

npouecc

OunlleHHas Boaa.
Mepunogunyeckn - oT-
paboTaHHbIN  Ccop-

OeHT

dunbTpbl COPOLIMOHHBIE, HarNopHbIE U
©e3HanopHbIe C pa3nMYHbIMK 3arpys-

KamMmu

OunLleHHas Boga

Ne 10. O6Ge33apaxunBaHue.

OunLleHHas Boga

YctaHoBku YP-06e33apaxkmBaHust
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Ob6saszatenbHbii no Tpebo-
BaHuaM CaHlluH. dakTtu-
YecKn Ha NpakTUKe npume-

HAETCA peako

Ocafgok u3 oTcToM-

Ne 11A. YnnotHeHne wu

MoacylweHHbIn oca-

BeToHHblE MK 3emMnsHble Ccoopyxe-

HUKOB  (pe3epBya- | MOACYLIKA Ha MEeCKOBbIX | AOK. HWUSt — NEeCKOBbIE NMOLAOKN.

poB) nrowaakax CnusHas Boga CneuaBToTpaHcnopT Ans ybopku u
BbIBO3KM OCajKa

Takxe: Ne 116. Ob6esBoxuBaHue | Obe3BOXEHHbIN Oca- | beToHHad nnowagka C  OTBOOOM

PacTteop droky- | B reokoHTelHepax (reoTy- | 4OK (KekK) dunbTpata. CneumanbHble GUNbTPY-

nsHTa w3  nognpo- | 6ax) PunbTpat foLLME MELLKN — reoTyObl

uecca Ne 9.

TexHn4yeckasi Boga

Takxe: Ne 11B.  MexaHnyeckoe | O6e3BOXeHHbIN oca- | KomnnektHoe obopynoBaHve Ans me-
Pacteop dnoky- | obe3BoxmBaHune BAOK (KekK). XaHN4yeckoro obe3BOXMBaHUA (LHe-
nsHTa w3 nognpo- dunbTtpat KOBbl€ UNWN NEHTOYHble DUNbTPbI, Ae-
uecca 9. KaHTepHble LeHTpUdyrn).

TexHuueckas Boaa TpaHCNOpTHbIE FIMHWM (LUHEKW, NeH-

TOYHblE TPaHcnopTepbl), OyHKepbl

O6e3BoXeHHbI oca- | Ne 12. MpurotoBneHue | MoYBOrpyHT. Mnowagkn BbINeXuBaHus (onuumo-
AOK NMOYBOrpyHTOB OTxoabl OT npoceu- | HanbHo). BUGporpoxoTel Ans npoceu-

BaHUA

BaHus noyBorpyHta. CTpouTenbHas
TEXHUKA Ans MOrpy3oyHO-pasrpy3oy-

HbIX paboT

CwM. npumevaHue Yk Tabn. 2.1

EOovHCTBEHHAdA B CTpaHe NofnHoueHHasi cucteMma oteegeHus n oumctkm NCB gencreyet
B r. Mockse un akcnnyatupyetcs 'Y «MocsogocTok». Cuctema otBeaeHus NnpeacTaBngaeT co-
0oV pa3BUTYIO KONMNEKTOPHO-PEYHYIO CETb, KOTOpasi BKNoYaeT B cebs BCo rmagporpadmnyeckyro
ceTb ropofa, 4YaCTUYHO 3aKITHOYEHHYIO0 B KOMNSIEKTOPbI, U1 BOOOCTOYHYIO CeTb, KOTOpas OxBaTbl-
BaeT 0o 90 % TeppuTtopum r. MockBbl (B CTapbiX rpaHuuax). Yepes BOAOCTOYHYO CeTb ropoaa
B BOAHble 06bekTbl copacbkiBaeTcs A0 600 MrH. M3 MOBEPXHOCTHOIO CTOKA.

CTeneHb OCHAaLLEHUS 3aCTPOEHHbIX TeppuTOopu MOCKBbI OYUCTHBIMU COOPYKEHUSAMMU
HeoCTaTo4Ha, TaK Kak CyLLEeCTBYHOLLUNE OYUCTHbIE COOPYXEHUSA MPUHUMAKOT MOBEPXHOCTHbIN

CTOK C 65 % kaHanu3oBaHHOW TeppuTOpuKM ropoaa. Bce oHM pacnonoxeHsl NnpenmMyLecTBeHHO
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B YCTbEBbIX y4acTKax KonnektopHo-peyHon cetun. Cywectsytowme OC NCB moxHO nogpas-
AENUTb Ha NATb TUMNOB:

- OYMUCTHbIE COOPYXEHUSI MEXAHUYECKOW OYUCTKM — OTCTOMHMKU («NpyAabl-OTCTON-
HUKM»), COOPYXXEHNSI KAMEPHOro TUNa, NeCKONOBKW, LUNTOBbIE 3arpaxaeHus;

- TOHKOCIMOWHbIE OTCTOMHUKM;

- OYMCTHbIE COOPYXEHUSI rNYyBOKON OYMCTKM;

- FPYNNOBblE OYMUCTHbIE COOPYXXEHNA C peareHTHOM OYUCTKOW;

- hunbTpoBarnbHble OYNCTHLIE coopyxeHnsa (POC).

OTcTOMHMKM (TakKe HasblBaeMble «NPYAaMU-OTCTOMHUKaMM», XOTA NPyAaMn OHU He SiB-
NATCHA) — OAHAa M3 NePBbIX KOHCTPYKLMUIN OYUCTHBIX COOPYXEHUI, NpeacTaBnstowme cobon
MHOFOCEKLMOHHbIE Xene300eTOHHbIe pe3epByapbl, PaCnofioXXeHHbIe Ha BOOOCTOYHbIX KOMSeK-
Topax. B coctaB coopyXeHui BXOAAT NECKOSOBKM N TOPU3OHTarbHbIE OTCTONHWMKM C MPUCNOCO6-
neHuaMKn Onsa 3agepxaHns HedpTenpoaykToB. M3 obopyaoBaHns Takke UCNOMb3yeTcs CTpou-
TenbHas TexXHMKa ANs BbIrPy3Kn 0cagka v CKUMMeEpbI A51s 0TBoAa HedhTENPOAYKTOB (HE Ha BCeX
COOPYXXEHUAX).

CoopyXeHusi kamepHoro Tuna npeacTaBnAlOT cOo KOMOMHMPOBAHHLIE MNOL3EMHbIE
(pacnonaraemble B KaMepe) COOPY>KEHUS MOMHOro UuKna MexaHn4eckom o4ncTkn. K nx ocHoB-
HOMY 0B60OpPYOBaHUIO OTHOCATCS:

- MeTannmMyeckne CbeMHbIE peLLETKM Ha BXOAE B COOPYXXEHME NS 3afep)KaHus nnaea-
toLLero mycopa;

- COOpYXXeHWe Ang oTcTanBaHus,;

- KacceTHble hunbTpbl A5 6e3HanopHON unbTpaumn.

B kauecTBe 3arpy3ku B pa3HOe BpeMsi MCMOMb30BaNnCb AepPEBSHHbIE ONWIIKW, MeTar-
nnyeckas CTpyxkKa, CUHTeTUYECKMe maTepuansl (CUNPOH, KanpoH-LeTUHa 1 Ap.), a Takke aH-
TpauuT, WnakosaTa v gpyrue yrennutenu, npuMmeHsemble B CTPOUTENbCTBE.

TOHKOCNOWHbIE OTCTOMHMKN — Pa3HOBUAHOCTb OTCTOMHWKOB, LOMOSIHEHHAs TOHKO-
CNONHbLIMK BrioKaMu.

HaHHble no akcnnyatupyembim YT « MOCBOAOCTOK» COOpPYXEHUSIM NpuBeAeHbl B Tab-

nue 2.27.
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Tabnuuya 2.27 — [JaHHble N0 coopyxeHusim, akcnnyaTtupyembiMm YT «MocsogocTok» (2014 r.)

HanmeHoBaHne coopyxeHus Konuuectso, eguHuy,

OTCTOMHUKM («NPYObI-OTCTONHUKMY) 45
CoopyxeHust kKamepHoro Tuna 20
LLinToBble 3arpaxaoeHusi 5

dunbTpoBaneHble OC 30
"abnoHHble punbTpytowme OC 39
Meckonoskun 18
Bcero coopyxeHun 157

MpumevaHne — Takke nmeetca 26 NpyaoB-peryniaTopoB U 4 COOPY>KEHUSA APYrUX TUMOB.

AHanna coctaBa OC MYl «MocsogocTok» npueeaeH B Tabnuue 2.28.

Tabnwuuya 2.28 — Ananua coctaBa OC Yl «MocBogocTok»

Tun coopyXeHui Hons, %

MpocTelwne COopYXeHUst ANst oTAeneHus rpybbix npumeceii (LUMTOBbIE 3a-

rPaXXOEeHUS U NECKOITOBKW) 15
CoopyxeHusi ¢ OTCTanBaHNEM 29
CoopyxeHuns ¢ punbTpoBaHMEM PA3NMYHON 3PEKTUBHOCTM 56

Taknum obpasom, okono 56 % Bcex OC CB B r. MOCKBE OTHOCATCSA K TEXHOMOIMMSAM,
NCNONb3yLWNM npouecc (OUNbTPOBaHUSA, N3 HUX K COBPEMEHHBIM BbICOKOTEXHOMOMMYHbBIM
MOXHO OTHecCTU Tonbko TpeTb (19 % ot Bcex OC MNCB).

B I'YI «BogokaHan CaHkT-lNeTtepbypra» akcnnyatnpyetca 7 OC MNCB. Ha 3-x o6bek-
Tax npegycMOTpeHa HanopHas punbTpaums Yepes 3epHUCTbIE 3arpy3ku U aKTUBMPOBAHHbIE

yrnu. [JaHHble no addeKkTMBHOCTM paboTbl NpuBeaeHbl B pa3gene 3.

2.2.2 Tekywme ypoBHU NOTPEeOIeHUs pecypcoB U NPOU3BOACTBA BTOPUYHOM

npoaykuum Ha OC MNCB

Kak oTmeuyeHo B pasgene 1, OCHOBHbIM CbipbeM SIBMAKTCS CTOYHbIE BOAbI NOCENEHUN.
B kauectBe notpebnsiemoro cbipbs (B TPAAULMOHHOM MOHWMMAaHUKW) paccMaTpuBaloTCa pea-
reHTbl U pacxogyemble maTepuansl (3arpy3ka unbTpoB 1 T. n.). Mpn 3TOM Ha BOMbLIOM KO-

nnyecTtBe 0OBLEKTOB He MCNOJIb3YTCA HU peareHTbl, HX 3arpy3ka.
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PaccmaTpuBaTtb MaTtepuanbHO-3HepreTudeckuin 6anaHc nmeeT CMbICI TOMNbKO ANS ABYX
YPOBHEWN TEXHOMNOMMIN OYNCTKN, 0BecneunBatoLmx, COOTBETCTBEHHO, CYLLLECTBEHHYIO U rny6o-
Kyto ouncTky NCB:

- TOHKOCIIONHOE peareHTHoe OTCTanBaHue;

- rnybokasa ouncTKa ¢ ABYXCTyneH4YaTon HanopHoW hunbTpaumen n copoumnen.

[aHHble No AnanasoHy pacxofa Cblpbs, MaTepuanoB n aHepropecypcos Ha OC CB
npuBeaeHbl B Tabnuue 2.29. B cBs3M C OTCYTCTBMEM OOCTATOMHO NpeacTaBUTENbHOW Noa-
6opku aaHHbIX No OC NCB noceneHnin NpuBOAATCS AaHHbIE AN151 HEKOTOPbLIX COOPYXKEHWMN.

Tabnuua 2.29 — [InanasoH pacxoga cbipbsi, MaTepmanoB n saHepropecypcos Ha OC 'CB

Pacxopg Ha 1 T npogykumu (1 M3 OUMLLEHHOW CTOYHOM

Ne HanmeHoBaHue Eq. nam. BOAbI)
MuH1ManbHbIN MakcrmanbHbIN
1 MocTynatowas ctouHas Boaa m3 1,0 1,0
2 PeareHThl Kr
2.1 Ha ocHoBe antomuHus (no Al) 0,012 0,017
2.2 OpraHun4yeckme NonnManekTpo-
nuTbl (PNOKYNAHTLI) — ANs - 0,002
OYMCTKM
2.3 OpraHnyeckne NonNnaneKkTpo-
nuTbl (PNOKYNAHTLI) — ANs Kr - 0,001

ob6e3BoXnBaHUsA ocaaka

2.4 3arpyska (necok) ans punb-
Py ( ) ¢ Kr — 0,025
TPOB AOOYMCTKM
2.5 CopbumnoHHas 3arpyska Kr - 0,1
3 OHepropecypcbl™™**
3.1 OneKkTpoaHeprus KBT"y 0,03 0,28
3.2 Tonnueo (unu Tennosas sHep-
Kbk - 0,13
rms)

MonyyeHune aHeprum n Tonnmea m3 NCB n nx ocagkoB HEBO3MOXHO. OBGE3BOXEHHbIN
(noacyweHHbIM 0cagok) MCNONb3yT B Ka4eCcTBe MOYBOrpyHTa (KOMMOHEHTa MOYBOrpyHTa)
nmbo nsonupyroLwero Matepmana Ha NofiMroHax 3axopoHeHnsa oTxoaoB. KonnyecTBo nony4ya-
€MOro noYBorpyHTa nmbo m3onupyrowero Matepuana onpegensaercsa 3arpsasHeHHocTbo [1CB

n SCbeeKTI/IBHOCTbI-O €ro O4YUCTKN N MOXKET USMEHATLCA B t-Ipe3BbI‘-IaI7IHO LLMPOKOM Anana3oHe.
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Paspgen 3. Tekywme ypoBHM 3MUCCUN B OKpYyXatloLyro cpeay

3.1 O6wan nHcpopmauus

Mpu oueHke ypoBHen amuccui Bo Bce cpeabl ot OC MCB n MNCB HeobxoanmMo npuHKu-

MaTb BO BHMMaHWME crieqyrLlimne acnekTbl:

1. CokpallleHre 3MUCCUIN B OKPYXKatoLLYyO Cpedy B BUae COPOCOB 3arpsisHEHU B BOA-

Hble 0ObEKTbI U 06paboTka BblaensieMbix B BUAe ocaaka 3arpsi3HeHU ¢ NpoM3BOACTBOM BTO-

pVNHOVI npoAayKunn ABNAKTCA LeJiblo TEXHOJNIOMMYEeCKMX npouecCcoB OYUCTKM CTOYHbLIX BOA.

Bo3moxHble amuccum B Buge Bbl6pOCOB B aTMOC(beprIIZ BO34YX ABJTAKOTCA, TAKUM O6p830M,

€ANHCTBEHHbLIM NOTEHUMaNbHbIM HEraTUBHBIM BO3AENCTBUEM, O6yCJ'IOBJ'IeHHbIM npoeeageHnemM

TEXHONOIMNM4eCKmnx rnpoueccoB O4YNCTKMN CTOYHbLIX BOO U O6pa6OTKVI ocajka.

2. bonbluoe BnusiHMe Ha coaepkaHue 3arpsi3HSOLLMX BELLIECTB B OYNLLEHHON BOAEe OKa-

3blBaeT npuHuunnuarnbHoe pas3findyne MexaHm3moB U (VIJ'II/I) yCJ'IOBI/IIZ nx yganeHuma B cucremax

ouonornyeckon ounctkm 'CB. Nx conoctaBneHne npueeaeHo B Tabnvue 3.1.

Tabnuua 3.1 — ConocraBneHne MEXaHU3MOB U (MNW) YCIOBUIA yaaneHust 3arpsi3HstoLLmnX BELLECTB

B cuctemax omonornyeckom odmnctkn NCB

MexaHn3m ypaneHus us

CTO4HbIX BOA

Ycnosus peanusaunm

3arpﬂ3Hmou.w|e Be-
wecrtBa, ygansaemble
no AaHHOMY MeXa-

HU3MY

CnencTteusa ons TEXHOMO-
MM OYUCTKU U pesynbTaTa

NnpUMeHeHusa

MoTtpebneHune Belle-
CTBa KaK OCHOBHOTO Cy6-
cTpata Ans ocyllecTB-
NeHnst  XuaHepesiTenb-

HOCTW BakTepui

|_|pl/I OOCTaTO4YHOM Koln4yecTtBe
BelllecTB, obecneunBaroLLmnx Tak
Ha3blBaeMYyl0 KWHETUKY Hyne-
BOro nopsigka (CKOpoOCTb Mo-
TpebneHus BellecTBa He 3aBu-

CUT OT ero KOHLI,eHTpaLI,VIVI)

OpraHuyeckue coegn-
HeHns  (onpepgense-
Mble kak BI1K), ammo-
HUAHBIN

asoT, Hut-

partbl

Uem Bblile Harpy3ka Ha co-
opyxeHue, TeM (Mpu Npo4mx
paBHbIX YCMOBMWSAX) Bbile
OCTaToyHoe  cofepxaHue
AaHHoro 3arpsisHeHusi. Cy-
LecTByeT BblpaXkeHHas 3a-
BMCMMOCTb MeXAy KOHLEH-

TpaumsiMu Bxoda 1 Bbixoaa
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MexaHnam yoaneHunda na

CTO4HbIX BOO

Ycnosus peanun3aunn

3arpsasHaoLlmne Be-
LecTea, yaansiembole

no AaHHOMY MeXa-

CnepncTteusa onst TEXHOMO-

M1 OYNUCTKU U pelyrbTaTta

NpYMeHeHNs

HU3MY
MoTpebneHne  Belle- | B bonbluen yactn obbema aspo- | HedptenpoaykTbl, KonebaHusi BXoasLLen
CTBa KaK OQHOro 13 cy0- | TeHka — Mpu O4eHb HWM3KoM co- | CTAB, EHONMbI. | HArpY3Kn  He BRMSIOT  Ha

CTpaToB B KOJin4yecTBe,
He OKa3biBawLlieM BJ1N-
AHUA Ha XXNU3HegeATernb-

HOCTb BakTepui

OepXaHun BeLlecTBa, Npu KOTo-
pom notpebneHne npoucxoaut
OYeHb MefneHHo. JddekTuB-
HOCTb YAaneHusi AaHHbIX OpraHu-
YECKUX 3arpsisHEHU HaxoauTcs
BO3MOXHOCTEN

Ha npeaene

npouecca, T.e. [JocTuraetcs
npenenbHaa KOoHUEeHTpauua, Ko-
TOpaa MOXeT ObITb nony4yeHa B
npotecce Buonormnyeckom

O4YUCTKU B AaHHbIX YCITOBUAX

Takxe YyacTU4YHO gaH-
HbI1 ME&XaHU3M OTHO-

CUTCA K HATPUTAM

OCTaTO4YHOE coepxxaHune.

MN3ameHeHnss coCcTosAHMA ak-
TMBHOIO Una, npexae BCero
OMOXMMMYECKON

KaK cu-

CTeéMbl, HanpoTtume, MOryT
okasblBaTb Oonbluee BO3-
OencTBme Ha BeINN4YnHy npe-

AenbHOW KOHLEHTpaLmm

Copbums BeulecTtB (co-
€0VUHEHUN) OopraHo-Mu-
HepanbHOM  MaTpuuen

aKTUBHOIO nna.

Harpyska no copbupyembim Be-
Lectsam (CoeanHEHUSIM) HeBe-
nMKka wn octaensieT OonbLUon
(cBblwe 80 %) HewucdepnaHHbIN
pe3epB  BMOMOro-XMMMUYECKON

COpPOLIMOHHON CUCTEMBI

Bce T1axenble wme-
Tannbl,  anoMUHUNA,
MbILLbSK.

Mpu nonbITke JoOCTUr-
HYTb MalnbIX KOHLUEH-
Tpauun docdartos ¢
ncrnonb3oBaHnemMm Jo-

CTaTO4YHOIo Konu4ye-

CTBa peareHToB

Takke n pocaTsl

KonebaHus BXOAsLLEN
Harpy3kM B BeCbMa LUMPO-
KOM gumanasoHe (HO Hmxe
TOKCMYHOrO  BO3OENCTBUSA)
He BNUSIT Ha OCTaTo4HOEe

coaepxaHue.

M3MeHeHnss cocTodHuS ak-
TUBHOTO Mra Kak CopOLMOH-
HOW cucTembl (pa3Hoobpas-
Hble (PU3NKO-XMMUYEeCKue na-
pameTpbl), HaNpPoOTUB, MOryT
OKa3sblBaTb Oonbluee BO3aeN-
CTBME Ha OCTATOYHYK KOH-

LieHTpauuio

lNpoBeaeHHas ctatucTudeckasa obpadoTtka 60nbLIOro MaccuBa AaHHbIX 3a 3 roga no 13

otaenbHbiM OC n 6nokam OC Mocksbl 1 CaHkT-[leTepOypra nokasana, YTo NpakTU4eCKn OT-

CYTCTBYET B3aMOCBA3b MeXAy cpeaHemMeCA4YHbIMA 3HA4YEHNAMU KOHLI,eHTpaLI,I/II7I 11 TexHoreH-

HbIX 3arpsi3HSOLLMX BellecTB Ha Bxode Ha OC u Ha Bbixoge. Onsa 18 % cuTyauuii aTa cBs3b

XapakTepusyeTcs kak crnabas (3HayeHue koadpduumeHTa aetepMmHauum R? B ananasoHe 0,1—

0,3), Ana 4 % — kak ymepeHHas (R? B guanasoHe 0,3-0,5), a aAnsa ocTanbHbIX 78 % — Kak

OTCyTCTBYHOLLanA. OTOT BbIBOA XOpPOLUO cornacyetcda ¢ TeopeTnd4eCKMmMmun npeanochblyikamMm, ns-

NokeHHbIMK B Tabnuue 3.1.
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[MonyyeHHble gaHHbIE 03Ha4YatoT, YTo Ntobon (B pacCMOTPEHHOM AnanasoHe, KOTOpbIn
CYLLECTBEHHO HMXe nopora TOKCUYHOrO BO3AENCTBUS Ha aKTUBHBIN UI1) KOHLEHTpauun B CTOY-
HOW BoAeE, NOCTyNarLen Ha COOpPYKeHUA BMONOrMYecKon O4YMUCTKM, MOXET COOTBETCTBOBATb
noboe (B paCCMOTPEHHOM AManas3oHe) 3Ha4YeHne KOHUEeHTpaumm Ha Bbixoae. KoHueHTpaunsa
TEXHOrEeHHbIX 3arps3HAILLNX BELECTB Ha BXO4e N3MEHSAETCH B 3aBUCMMOCTU OT cbpocoB abo-
HeHTamu (T. e. crniyqyanHbiM 06pa3oM) B AnanasoHe, XxapakTepHOM A5t AaHHOro HaceneHHoro
NyHKTa. HET HMKaKMX OCHOBaHW ON1S BELLECTB, NEePeYNCEHHbIX B NyHKTax 2—3 Tabnuubl 3.1,
NCNoJSib30BaTh JIMHENHYIO 3aBUCUMOCTb MEXAY BXOLOM WM BbIXOLOM MpU HEN3MEHHOU adhhek-
TMBHOCTW Kak koadppuumneHTe nponopumoHansHocTu. HaobopoT, addeKTUBHOCTL yaaneHus
TEM Bbllle, YeM Bblle KOHUEHTpauus Ha Bxode (Npu He 3aBUCSALLEN OT Hee KOHUEeHTpauuu
BbIXx0Aa).

M3 nonyyYyeHHbIX JaHHbIX U MOHMMaHWUS OCHOB npoLecca 6MoNorM4ecKkon OYNCTKK crne-
AYIOT BaXKHble BbIBOAbI ANA NPAKTUKN OYUCTKM U HOPMUPOBAHWUSA, NCNOSIb30BaHHbIE B HACTOS-
LLieM CnpaBOYHUKE:

- HOopMUupoBaHMe OGOMbLUMHCTBA TEXHOMEHHbIX BewecTB B cHpocax ropoackmx
CTOYHbIX BOA 6€CCMbICNEHHO, TaK Kak Ha COOPYXXEeHUAX BUONOrmyeckon O4YUCTKU N OOYUCTKU
HEeBO3MOXHO LierieHanpaBreHHo ynpaBnsaTb Ux yaaneHnem. [ina nonyyeHuns agpcekta yaane-
HUS, Ha KOTOPbIN CNOCcoBbHa Bruonorndyeckas oYNCTKa Ha KaXKaoM KOHKpeTHOM 06bekTe, AocTa-
TOYHO NoAAep>KaHNe ATUX COOPY>KEHUIN B HOPMaSibHOM paboTOCNOCOBHOM COCTOSIHUY;

- HOpMMpoOBaHMe cOPOCOB MPOMBbILLSIEHHBIX aDOHEHTOB MO TEXHOMEHHbLIM 3arpsa-
HeHNsaM OOImKHO obecneynBaTth ABe Lenu: npegoTepalleHme TOKCUYHOro BO3gencTBus Ha ak-
TUMBHbIA U N NpegoTBpaLLleHMe HaKOMNEeHUS TOKCUMYHbIX BELLECTB B OCafKax CTOYHbIX BOf,
NPenATCTBYIOLLME NX UCMONBb30BaHUIO KaK Ya0bpeHus 1 cbipbs 45151 NPOM3BOACTBA NOYBOrPYH-
TOB (TpeboBaHUA K 3TUM BMAaM UCMONb30BaHUS nNpueeaeHbl B pa3sgene 3.4). Obe atn uenu
obecneunBaroTcs npu obecneveHnn ocTmxkeHns TpebosaHuin MpaBmnn xonogHoOro BOAOCHab-
XeHust n BogooTeeaeHus [42]. YcTaHoBNEHWe Ansa NpOMbILLIIEHHbIX aOOHEHTOB 6onee HU3KMX
TpeboBaHU He AacT HUKAKOro OOMOSHUTENBHOMO 3KOMOrMYeckoro adpdekra, ogHako cyuie-
CTBEHHO MOBbLICUT COBOKYIMHbIE 3aTpaTbhl HA OMUCTKY CTOYHbIX BOA.

3. KoHTponb BO34ENCTBUI Ha OKpYXatoLLyto cpefy (d3MUCCUMI B pasfnuyHble cpeabl) OT
OC ocywectensietcs HepaBHoLeHHO. Copockl OC B BOAHbIE OOBEKTHI KOHTPONMPYOTCH NpPak-
TMYECKM MO BCEM BeLLeCTBaM, KOTOPbIE MPUCYTCTBYHOT B 3HAYMMBbIX ON51 9TUX OOBHEKTOB KOH-
ueHTpaumax. Beisosnmble ¢ nnowagok OC ocagku CTOYHbIX BOA Takke Npoxoaar Heobxoaum-

MblIi KOHTPONb. O4HAKO KOHTPOSb BbIGPOCOB B aTMOCKEpPY Ha COOPYKEHUSX Ha NPaKTUKe Ha

129



UTC 10-2019

BonbLUMHCTBE OOBLEKTOB HE AaeT pe3ynbTaToB, MH(POPMATUBHBLIX NPUMEHNTESBHO K cneumdun-
YeCKUM 3arpsisHeHusIM Bo3ayxa, xapaktepHblx ans OC 'CB. A oCHOBHbIM BUAOM BO34ENCTBUS
BblbpocoB OC (CB aBngaeTca BblgeneHMe aypHONaxHyLnX BELWECTB.

Ha 04MCTHBIX COOPYXEHUAX OyPHONaXHYLLNE BELLECTBA BbIAENATCA OT OpraHn3oBaH-
HbIX N HEOPraHM30BaHHbLIX UCTOYHMKOB. Ha nogasnstowem 6onbNHCTBE 06BHEKTOB 0ObekK-
TMBHbIA MHCTPYMEHTArbHbIA KOHTPOSb OCYLLECTBIAETCA TONbKO ANSA TOYEYHbIX BbIBPOCOB (M3
Tpy6, BeHTCUCTEM), ogHako npumeHuTenbHo K OC 'CB oHn obecneumnBatoT NvLb Manyo 4O
BbI6pOCOB BeLeCTB, KOTOpbIE XapakTepHbl AN HMX. Kak npaBunio, Ans To4eYHbIX MCTOYHUKOB
aHanNM3npPYyTCA 3arpsA3HSAOLLINE BELLECTBA, XapakTepHble Ans BbIBPOCOB OT YCTAaHOBOK CXMU-
raHusi TonnMBa 1 BbIOPOCOB, HANboNee xapakTepHbIX A9 NPOMNPeanpPUATUN.

B Tabnuue 3.2 Ha npumepe ogHux n3 nydwmnx OC B cTpaHe npmBedeHbl TUMNYHbIE KOH-

Tponvpyemble napameTpbl BbIBPOCOB, NO CTaTUCTUHECKON OTYETHOCTM.

Tabnuua 3.2 A— Pa3gen 1. Bbibpochl 3arpA3HAIOLWNX BELWECTB B aTMOCHEPY, UX OYUCTKA U

yTunusaumusa» (Bblaepxka n3 ctTaTMcTUYeckon oTHETHOCTH)

Kop 3arpsisHsitoLLero BellecTsa 3arpssHstoLLme BellecTa
0330 Ovokeng cepel
0337 Okcup yrnepoaa
0012 Okcuabl a3oTta (B nepecyeTe Ha NO2)
0401 YrneBogopoabl (6e3 NneTy4mx opraHN4eCcKnx CoeanHeHNn)
0006 JleTyuune opraHuyeckune coeguHerus (J1OC)
0005 Mpoune razoobpasHble 1 Xuakme

Tabnuuya 3.2 b — Pasgen 2. Beibpoc B atmocepy cneumdunyecknx 3arpsasHsaoLLnX BeLecTs

Kop 3arpsisHsitoLLero BellecTsa 3arpssHatoLLve BellecTBa
0410 MeTtaH
0101 AnOMUHUIA TPUOKCKA
0110 Banapgui neHTokecug,
0123 XKeneso Tpuokeng (B nepecyeTe Ha xeneso)
0128 Kanbuuin okeng
0133 Kagmuin okenp,
0138 Marxnin okeng
0143 MapraHey, 1 ero coeguHeHusi (B nepecdeTte Ha mapraHua (IV) okeug)
0146 Mepb okeunp,
0164 Hukenb okcna
0184 CBuHeL, 1 ero coeguHeHus
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Kop 3arpsAsHsioLero BellecTsa 3arpsasHstoLme BellecTsa
0188 PTyTn coeamHeHus
0203 XpOM (XpOM LLECTMBANEHTHbIN)
0260 KobanbT okcua,
0290 Cypbma
0303 AMMHak
0316 Mmgpoxnopua
0325 MbILWbSAK, HEOPraHN4Yeckne coeanHeHus
0328 Yrnepop (caxa)
0333 Ournapocynsduna
0342 ®dTopuapbl razoobpasHble
0415 Cwmecb yrnesogopooB npegenbHbix C1-C5
0416 Cwmechb yrneBogopoaoB npegenbHbix C6—C10
1042 Bytan-1-on
1071 MmapokcnbeHson (peHon)
1246 Stundopmmar
1314 MponaHansb
1325 dopmanbgerng
1531 "ekcaHoBas kucnota
1707 OumeTtuncynsdug
1716 Cwmecb NpupoaHbIX MepKanTaHoB
1849 MeTtunnamuH
2704 BeH31H HeTHON ManocepHUCTLIN
2732 KepocuH
2735 Macno muHepanbHoe HedTaHOEe
2754 Yrnesogopoasl C12—C19
2908 Mbinb HeopraHudeckas: 70—20 %
2920 MbINb MexoBas
3620 [MOKCUHbI

O™ Tabnuubl 4eMOHCTPUPYOT BecnonesHocTb npumepHo 90 % oT4eTHON MHopMma-
UMM No BbIOpocam C TOYKU 3PEHUST KOHTPONSA BblAENEHUsI TOKCUYHbIX U OYPHOMAaXHYLINX CO-
eovHeHun, xapaktepHboix ana OC MCB.

M HaobopoT, BellecTBa, n3mepsaemble Npu KOHTPOse BbIOpOCOB, Jaxe Npu meToande-
Cku npaBunibHoM npobooTtbope (Hanpumep, B CaHkT-NeTepbypre n B Mockse — cepoBoAopos,
N MepKanTaHbl, a Takke beHon 1 aMmMmak), B He4OCTAaTOUYHOM CTENEHN XapaKTepuayoT nors-
HbI CnekTp BbiGpocoB (0bLiee konnyecTBo Bbliaensemblx n3 Bolibpocos OC BellecTs, obna-

Aarowmnx 3anaxom — o 150).
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CTont OTMEeTUTb, YTO onpefeneHne (pakTtopa, Bbi3blBalOLLEro 3anax, 3a4acTtyto npea-
cTaBndaeT pag TpyAHoCcTeN. XMMMYeckme n omsmnyeckne xapakTepucTnkn BeLecTsa He No3Bo-
NS0T NpefckasbiBaTh ero cnocobHOCTL BbI3biBaTh 3anax. [1nsa Hanbonee pacnpoCTpaHEHHbIX
naxy4mx BeLecTB YyCTaHOBMNEHbI 3aBUCMMOCTU MeXAy KOHUEeHTpaLumen Toro Unm MHoro BeLle-
CTBa W WHTEHCWUBHOCTbLIO BOCMPUHUMAaEMOro 4YerioBeKOM 3anaxa, OOHaKo KOo3(duuueHTsI
CUNbHO BapbUPYKOTCA B 3aBUCMMOCTU OT BellecTBa. [loporoBble 3HayeHus BOCNPUATUSA 3a-
naxa, T.e. Takme KOHUEHTpauum naxy4mx BelecTB B BO3ayxe, Npu NpeBbILLEHUN KOTOPbIX Ye-
noeek cnocobeH NovyBCTBOBaTb 3anax, Takke CUIIbHO BapbupylTCA OANS pasfu4yHbIX Be-
wects. bonee Toro, yawe Bcero 3anax popmmpyeTcs He OQHUM XMMUYECKMM BeLLeCcTBOM, a
NX CMECbI0, U ecnn B BO3yxXe NPUCYTCTBYET HECKOSTbKO 040PaHTOB, 3h(eKT NX COBMECTHOIO
AencTBus Ha 0DOHSHME YenoBeka HOCUT HeadAUTUBHBIA XapaKTep, AaXe ecnu mexagy naxy-
YMMU BeLLEeCTBaMU He MPOUCXOAUT HUKAKUX XMMUYECKUX B3aumoaeuncTsun. Ecnu xe opo-
paHTbl pearnpyroT Mexay cobon, cutyaums ycrnoxHsaetcs eweé bonbue. NomMmumo aToro, Hema-
NOBaXHYIO POSb B BOCNPUATUN YESTOBEKOM 3arnaxoB UrpatoT 1 (pakTopbl OKpyXKatoLen cpeabl,
Takue Kak TemnepaTypa 1 BNaXxHOCTb Bo3gyxa. IMeHHO noaTomMy LenecoobpasHo namepstb
He TONbKO KOHLIEHTpaLUmMm oTAeNbHbIX 3arpa3HSOLWNX BELLECTB B ra3oBbIX BbIBpOCcax, HO U KOH-
LeHTpauuo 3anaxa B LIeNoM.

O6pasoBaHue gypHoONaxHyLInX BeLecTB (04OPaHTOB) HA COOPYXEHUSIX KaHanusaumm
npoucxoguT B Xugkon ¢ase B pesyrnbTaTe NpoTekaHuss aHadpOOHbIX (THUNMOCTHBLIX) Npouec-
coB. BblgeneHue aTux BewecTB B BO3AYLLIHYIO cpedy NPOUCXOaUT B pesdynbrate X yneTtyyu-
BaHUA 13 xunakon gasbl. CornacHo 3akoHy 'eHpu, paBHOBECHAs! KOHLEHTpaUnsa ogopaHTa B
BO34yxe NponopLMOHarnibHa ero KOHUEHTpauumn B XUAKOCTU, NpudeM KoadhuUMEHT nponop-
LUMOHanNbLHOCTK onpeaensaeTca Npupoaon ogopaHTa.

JleTyyecTb OypHOMaxHyLLMX BELLLECTB B COOTBETCTBUUN C XapakTePHbIMW OS5 HUX 3HaYe-
HUAMK KoadpduumneHTa k cooTHocuTca cnegyrowmm obpasom: MeTunmepKanTaH: CepoBOLO-
poA: aMmMuak: nety4dme xupHole kncnotel = 650000:54000:100:1. 3HayveHus MNOK v noporn 06-

HapyXeHusa 3anaxa HEKOTOPbIX AyPHOMNMaxHYLWnNX BEWECTB npnBeneHbl B Tabnuue 3.3.

Tabnwuuya 3.3 — 3HadeHusa MNMOK v noporn obHapyxeHns 3anaxa HeKOTOPbIX OYPHOMAXHYLLMX

BELLECTB
NOK, mkr/m3 Mopor 3anaxa,
JleTyune BellecTBa .
Pa6oyas 3oHa CenvtebHas 3oHa MKr/M
CepoBogopoa 10 000 8 14
AmMmMmmak 20 000 200 32 000
MeTunmepkanTtaH 800 0,05 0,4
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nakK, mkr/m3 Mopor 3anaxa,
JleTyuue BewecTtBa .
Pa6o4yas 30Ha CenutebHasn 3oHa MKr/M
OumeTtnncynspung 50 000 80 2,5
lMponnoHoBas kucnoTa 2000 15 61 000
MacnsiHas kucnota 10 000 10 400

Hapsagy ¢ BewecTtBamu, nepeyvmcneHHbiMn B Tabnuue 3.3, CyWeCcTBEHHbIN BKNag B
Hanu4yne y BblbpOCOB HEMPUATHOIO 3anaxa BHOCAT TakMe a3oTUCTbIe LUKNNYeCcKne coeamHe-
HWA, KaK ckaTos, MHOOoM 1 Ap. (NPoAyKTbl pacnaga aMMHOKUCIIOT).

Moutn ons BCex BeLlecTs, BbibpacbiBaeMbix B atmocdepy ot nosepxHocten OC CB,
MAOK ycTaHOBMNEH Kak opraHonenTU4ecknin, a He obLLEeTOKCUYEeCKNn (KpoMe aMmmuaka, 0gHako
Takue ero koHueHTpauum ans seibpocoB OC 'CB He xapakTepHsbl). T. e. 3Tn BelwecTBa obna-
AatoT CBOMCTBOM (hOPMMpPOBaTh HENPUATHBIE 3anaxu, He co34aBasi ONacHOCTU AN 340POBbA.
OT0 06BACHAETCA TEM, YTO BonbLUas YacTb ATUX BELLLECTB — €CTECTBEHHOIO MPOUCXOXAEHMS,
OHM 0BpasyroTca Npu pasnoXxeHnn 6enkoB, XNPOB N YrNeBOAOB.

C y4€TOM 3TOro Ans OLEHKM 3anaxoBOro BO34eNCTBUS MPUMEHSAOTCA Oflbg)aKTOMEeTpu-
Yyeckne MeToamkn. B onbdakTtomeTpmnm MCNONb3YHTCS CReaytoLmne KnoYeBble NOHATUS, onpe-
aenéxHble eBponericknm ctangaptom EN 13725 n TOCT 32673-2014 [39]:

1) eBponenckasl aTanoHHaa macca 3anaxa (European Reference Odour Mass,
EROM) — 3TO NpuHATOE 3TanoOHHOE 3Ha4YeHne AN eBPONenckon eauHuLbl 3anaxa, paBHas
onpeaenéHHon Macce aTanoHHOro BeLLEeCTBa, a UMeHHO 123 MKr H-6yTaHona. NMpu ncnapeHum
1 EROM B 1 M3 HeliTpanbHOro rasa npv ctaHgapTHbIx ycrnosusax (101,3 kMa; 293 K) obpasy-
eTca koHueHTpaums 40 ppb, nnu 0,040 MKkMonb/Monb;

2) eBponerickasl eamHmLa 3anaxa — Takoe KOmM4ecTBO naxyyero Bewiecrsa (naxy-
YyMX BeLLeCcTB), KOTopoenpu pa3basneHnn B 1 M3 HEATPanbHOro rasa Npu CTaHaapTHLIX YCNo-
Busx (101,3 klMa; 293 K), BbI3blBaeT y 9KCNEPTHON KOMUCCUN (PU3MONOrMYECKUIN OTKINK, IKBU-
BareHTHbIN OTKIUKY, Bbl3biIBAEMOMY OOHOW €BPONencKon aTanoHHon maccon 3anaxa (EROM),
pa3baBrneHHon 1 M3 HelnTparnbHOro rasa nNpu cTaHAapTHbIX yenosusx (101,3 kMa; 293 K);

3) eavHunua 3anaxa — 9TO KONMMYecTBo (CMecu) O4OpaHTOB B OOHOM KyBuyeckom
mMeTpe naxyyero rasa (npu temnepatype 293 K n gasnernnn 101,3 kla) npu gocTmxeHnn no-
pora BbISIBNIEHNS 3KCNEPTHOW KOMUCCUU;

4) Nnopor BbISIBNEHNs1 — 3Ha4eHne pa3baBneHusi, Npy KOTOPOM BEPOATHOCTb BbISIB-
neHus 3anaxa B yCrnoBusax uccnegosaHus cocrasnset 50 %;

5) KOHLIEHTpaums 3anaxa — 3TO YMCIO €BPONENCKUX eanHuL, 3anaxa Ha Kybuye-

CKMN MeTp rasa npu ctaHgapTHbix ycnosusax (101,3 klMla; 293 K).
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B onbakTtomeTpum 3anax oLeHnBaeTCsl YHepes KOHKPETHYIO KONMMYECTBEHHYIO XapaKkTe-
PUCTUKY — KOHUEHTpauuio 3anaxa B Bo3gyxe. OHa nokasbiBaeT, BO CKONbKO pa3 nepBOHa-
YanbHO oToGpaHHasa Npoba naxyyero Bo3ayxa AormkHa ObITb pasbaBneHa 40 AOCTUXKEHUS MO-
pora BbIsIBMIEHUS, T. €. 40 TOro, Koraa BEPOATHOCTb OLLYLLEHUS 3anaxa YenioBekomM dyaet npu-
onwmxkeHa k 50 %. Takon noaxo4 NO3BONSAET OXapakTepusoBaTb KadecTBO Bo3gyxa 6e3 npu-
BA3KM K KOHKPETHbIM 3arpsA3HSAOLLINM BELWECTBAM, UCKNIOUYNTENTBHO Yepe3d hn3nonornyeckoe
BOCMNPUATME IKCNEPTHOM KOMUCCUN.

Bonee toro, FOCT 32673-2014 npegnonaraeT BO3MOXHOCTb YCTaHOBMEHNA HOpMaTH-
BOB BbIOPOCOB B eAnHULLAX 3anaxa. Takon nogxoa Hanbonee uenecoobpaseH aAns npeanpus-
TWI, KOTOPbIE HE MPEBLILAT NpeaenbHO-A0NYCTUMbIE BbIOPOCHI MO 3arpsi3HAIOLNM Belle-
CTBaM, HO NMpW 3TOM MOSy4aroT Xanobbl OT Xutenen Gnmanexawmx HaCeNEHHbIX NyHKTax m
XenawT OOCTUYb KOHCEHCYCa C HAMMN.

BonbLlon 06bEM NnpoBeAeHHbIX NCCNeA0BaHNIN MO KOPPENSLMM 3anaxoB U KOHLEHTpa-
LM 3arpasHsaowmx sewects [39] no3sonun onpeaennTb B Ka4eCcTBE MapKEpPHOro BelecTsa
3anaxosoro Bosgenctemst OC 'CB ceposogopog. [1oaTomy npy HEBO3MOXHOCTU NPOBeAEHUS
0NbGaKTOMETPUYECKNX MCCMEOBaHMI B KayeCTBE Mapkepa 3anaxoB AOSMKEH WUCMOb30-
BaTbCHA CEpOBOAOPOA.

4. MNMopoTpacnb obnagaeT CyweCcTBEHHON cneumdukon B OTHOLLEHUM NPUMEHUMOCTH
MeTO40SIOrMN UCMONb30BaHUS MapKepHbiX BelwecTB. B cootBetctBUM ¢ n. 2.77 «[OCT P
56828.15-2016 HaumoHaneHbin ctaHgapT Poccuinckon defepaumn. Hannydwmne ocTynHble
TEXHONormnm. TepMuHbl 1 onpeaeneHunsy, yTBEPKAEHHbIM U BBEAEHHbIM B AencTeme Npukasom
Pocctangapta ot 26.10.2016 Ne 1519-cT [6], MapkepHoe BellecTBO — Hanbonee 3Ha4YMMbIN
ANsi KOHKPETHOro NPOW3BOACTBA NOKa3aTenb, BbiOMpaembIn No onpeaeneHHbIM Kputepusam m3
rpynnbl BELLECTB, BHYTPU KOTOPOW HabrnogaeTcsi TeCHas KOppensuMoHHasi B3aMMOCBSA3b.
OcobeHHOCTBLIO MapKEPHOro BELLECTBA ABMSIETCS TO, YTO C €ro NOMOLLbI MOXHO OLEHUTL 3Ha-
YeHUs1 BCeX BELECTB, BXOOALMX B rpynmny.

Ana CB, noctynatowmx Ha OC, cywecTByeT HEKOTOpasa Koppenaunsa Mexay Benudm-
HaMW HEKOTOPbIX MOCTYNAKLWNX 3arpsa3HEHUI, Ha yaaneHne KoTopbix paccunTbiBatotcss OC
(nepeuncnenbl B Tabnuue 1.3). 3ta Koppensums Tem Bblwe, Yem bonble ons 6uIToBOro
ctoka B [CB. Koppensiumsa ocHoBaHa Ha HanmM4ymMm U3BeCTHOM B3aMMOCBSA3UN 3arpsa3HSAILLMX Be-
LecTB B ObiTOBbIX CB, 0cCHOBaHHOW Ha Xu3HeaeaTenbHOCTU Yenoseka. Hanbonblwas B3ammo-
cBA3b Ans 6biToBbix CB cywecTtByeT mexay senmunHamm XIMK n BrK. Ons koHkpeTHbix OC
"CB, npMHMMaoLWmMx NpeMMyLLECTBEHHO XO35MCTBEHHO-ObITOBbIE CTOYHbIE BOAbI, UMEKOLLMX
AaHHble NO Koppenauun Mexay aTuMmmn senuyuHamm, onpegenenune XINK gns uenen tekyuien

KCnnyatauun gaet CyuwecTtBeHHOE NnpenmMmyLlecTtBo B 6bICTpOTe (HeCKOJ'IbKO 4acoB NpoTuB
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5 cyt onsa BlKs), a Takke B bonee BbICOKON TOYHOCTU. C y4eTOM 3TOM Koppensumm 3a pybe-
xom BenuunHy XIK B psge criyqyaeB ucnonb3ytoT BMmecTto BlKs (¢ ydyeTom cooTHoweHus
MeXay HUMMK).

Ona gpyrnx 3B X035MCTBEHHO-OLITOBOrO NPOUCXOXAEHUA M3 Tabnuubl 1.3 cTeneHb
3TOW KOppenaumnm HeOCTaTOYHO BbICOKa, pa3bpoc B MHAMBMAYarbHbIX Npobax cocTaBnseT He
MeHee 25 % OT cpegHUX BENMUYMH COOTHOLLEHUN 3arpsa3HeHuit. [Noatomy TpaamumnoHHo Ha OC
I"CB uncnonb3yetca HANBMAYasnbHbIA KOHTPOSb AaHHbIX NMOKa3aTeneun.

B ounweHHon Boae B CBSA3M C TEM, YTO OCTaTOYHasA KOHUEHTpaums aTux 3B onpenens-
eTcs pasnuyHbiMy npoueccamum Ha OC, Koppenauusa Mexay 3TUMU BELLLeCTBaMU eLle HUXe,
YyeM Ons Bxogsawero notoka. nybuHa npouecca nonHon 6Moniorn4eckon O4YUCTKU C HUTPUGU-
kaumen (BO, BH) moxeT 6bITb 4OCTAaTOYHO XOPOLLO OXapaKTepu3oBaHa nokasatenem KOHLEH-
Tpauum aMMOHUIHOro asoTta. OgHako 3TOT NokasaTenb Mano WMHPOPMAaTUBEH B OTHOLLEHWUU
B3BELLEHHbIX BeLLecTB. [pouecc yaaneHnsa azota MoXeT OblTb XOPOLLIO OLIEHEH MO nokasaTesnto
obuero a3oTa, HO OH He A4AacT HUKaKoW MHOPMaLMK O CoAepP)KaHUN OTAENbHbIX MUHEpParbHbIX
dopMm asoTa. Becbma 3HauuTeNbHOE pasnnymMe TOKCUYHOCTU PasfiyHbIX MUHeEpParnbHbIX hopM
asota (MOKpei6xos), MAK KOTOpbIX COOTHOCKTCS Kak 450:20:1, He NO3BONSAET OTKa3aTbCHA OT WH-
ANBUAYarbHOrO KOHTPOSIS MUHEpPanbHbIX hOpPM.

MpuMeHNTENBHO K OCTanbHbIM BellecTBaM, HOPMUPYEMbIM B HacTosiLee BpeMsa AN
OC I'CB (tspkenble meTansbl, HepTenpoayKTbl U T. N.), Kakas-nmbo Koppenaumnsa naHayvanbHO
OTCYTCTBYET KaK 4115 NOCTynaroLWmX, Tak u Ang oumeHHbix CB. MNocTtynneHne kaxgoro u3 aTnx
3B B CcTOYHbIE BOAbI onpeaensaeTca CO6CTBEHHbIMU UCTOYHMKAMM, @ TaKkKe COOTHOLLEHUEM UX
BNIUSIHWSA Ha COCTaB ObLEero CToka B AaHHbIN MOMEHT BpeMeHu. [1ns cogepXaHus B OYMLLEH-
HoW BoAe aTmx 3B cTeneHb Koppenauumn ewe HUXe B CUIy pasfiMyHOro xapakrepa v UHTEH-
CMBHOCTM NPOLIECCOB OYMCTKM, @ TaKKe BECbMa HEAOCTAaTOYHON U3y4EeHHOCTM NPOLECCoB yaa-
NIEHNS UIOM (4118 TSHKENbIX METannoB).

HeBO3MOXHO BbIOpaTh O4HO BELECTBO-MapKep AS151 TEXHOMEHHbIX 3arps3HsaoLmxX Be-
lwecTB. Kak nHTerpanbHbI MOXET ObITb MCMOSb30BaH NokasaTerb TOKCUYHOCTU (onpeaense-
MOM KaK KpaTHOCTb pa3baBneHus, ¢ pasnnyHbiMn TecT-obbektamn). OgHaKo AaHHbIM napa-
METP B POCCUMCKNX YCMOBUSAX Mano OCBOEH U He LOMKEH paccMaTpuBaTbCs Kak obasatenb-
HbI HOPMUPYEMbIMA NOKasaTeSlb. TeM HEe MEHee, OH PEKOMEHOYETCS K NOBCEMECTHOMY UC-
Nosib30BaHUIO, AN BBEAEHUS B CUCTEMY HOPMUPOBAHUSA NO3gHee.

MpMeHNTENBHO K MUKPOBNONOrMYECKMM 3arpsi3HEHUAM NOLABNAIOLLAS YaCTb UCNOSb-
3yeMbIX A1 HOPMUPOBaHUA nokasaTenen (3a mckniodeHvem n. 30 Tabnuubl 3.3) aBnseTcs
He TONbKO MapKepHbIMWU, HO U MHAMKATOPHbIMK (T. €. TeMU, KOTOpble XapakTepusylT coaep-

XaHune apyrmx nogobHbIX Nokasatenien, Ho caMu He obnagaroT ONnacHOCTbLIO). Takne BaXHble
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nokasarernu, kak konuopMHble 6akTepumn, konudarm n ap., OTHOCATCH He K ONacHOW NaToreH-
HOW MUKpOope, a K MUKpPOhIiope eCTeCTBEHHbIX BblAerneHnn Yenoseka. Kpome toro, peak-
UMSa pasnmyHbiX MUKPOOPraHM3MoB Ha obes3sapaxuBaloliee BO3LOENCTBME HEe OOMHAKOBA.
B page cnyyaeB npu ncnonb3oBaHUKU Xriopa nNpyv ManomM CofaepXaHun MHAMKATOPHbIX HakTe-
puin MoryT BbITb OBHapYXeHbl BUPYCbI U LIUCTbI NAaTOreHHbIX NPOCTENLLNX.

B cBA3M C BbILLEU3NOXEHHBIM, MOHATME «MapKepHble BelecTBa» MPUMEHUTENBHO K
cbpocam 'CB B ganbHenwem B HaCTOSILLEM CMPaBOYHMKE HE UCNONb3yeTCs, Kak Manonpume-
HUMoe. B HacToswwem cnpasoyvHnke HAT, B cooTBeTCcTBUMN ¢ DenepanbHbiM 3akoHOM Ne225-
@3 [8] npMMeHsieTCs NOHATUE TEXHONOrMYECKN HOpMUpyeMbIX BelecTB (THB), k KoTopbim Ans
"CB oTHeceHbI 3arpsisHsiloLLme BelwecTBa, No KOTOpbIM B pa3gene 5 ycTaHOBSEHblI TEXHOMO-
rmyeckne nokasatenu HAT: B3BelweHHble BewecTBa, blKs, XK, asoT aMMOHUIHbBIN, a30T
HUTpATOB, a30T HUTPUTOB, hocdopa docdatoB. THB ana MNCB nepeuncneHbl HWxe. He-
CKOSbKO MHa4ye OBCTOUT BOMPOC MapKepHbIX BELEeCTB NPUMEHUTENBHO K ouunLleHHbIM MCB.
lMokasaTenb «HedTENPOAYKTbI» NOSTHOLLEHHO oTpaxaeT rnybuHy ounctkm NCB oT cenutebHbIx
TEPPUTOPUN, TaK Kak HEBO3MOXHO rryboko yaanutb HedbTenpoayKTel 6e3 rnybokoro yaaneHuns
B3BeLUeHHbIX BewecTB. OgHako HedbTenpoayKTbl NiNLb KOCBEHHO XapakTepusytoT 3arpa3HeH-
HOCTb ouuLLeHHbIX [TCB apyrumn BelectBammn, MeHee xapakTepHbIMU ANA CToKa ¢ cenuTet-
HOW TEpPPUTOPUN.

HecmoTpa Ha pasHoobpasune 3arpssHstowmx sewects B [CB, nepeyeHb, ucnonb3sye-
MbIA MPU KOHTPOJE CTOYHbIX BOA, cOpackiBaeMbix nogoTpacnbto, ans 6onbwmnHctea OC cos-
nagaet. OH onpegensieTca He CTONbKO BO34EWCTBMEM 3arpsA3HEHUn Ha BOAHbLIN OOBLEKT,
CKOJTbKO CINOXUBLUMMCS NepeyYHeM BELEeCTB, MPUMEHSEMbIM NMPU MOHUTOPUHIE BOAHbLIX 0Ob-
€KTOB.

B pacnopsikeHun lNpaButensctea Poccumnckon ®epepaumm ot 08.07.2015 Ne 1316-p
«O nepeyHe 3arpsA3HAOLLMX BELECTB, B OTHOLIEHMM KOTOPbIX NPUMEHSAIOTCA Mepbl rocyaap-
CTBEHHOIO perynupoBaHus B 061acTu oxpaHbl OKpyxatoLen cpeabl» [40] cogepxumtcsa nepe-
YeHb BeLLeCcTB, nognexalwnx mepam rocyaapCTtBEHHOrO perynmpoBaHns 1 BKNKOYaLWKNX Npu-
MeHUTENbHO K cbpocam B BogHble 00beKTbl 0kono 160 HaumeHoBaHWi. NepeyeHb BKkAoYaeT
ocob0o onacHble BellecTBa (Hanpumep, nonmxnopbudeHnnbl N3 «rpsa3HON LHXMHbI CTOMKUX
OpraHMYecKnx 3arpasHuTenemny», 3anpeweHHblx CtokroribMckon KoHBeHumen). OgHako no HUM
He Be4eTCH rocyaAapCTBEHHbIN MOHUTOPUHI UX COAEPKaHMUS B BOAHbIX 0ObeKkTax 1, COOTBET-
CTBEHHO, B cbpacbiBaembix [CB. MNMpumenntensHo k CB r. MockBbl NpOBEeAEHHbIN B Havyane
2000-x rogoB AnuTerbHbIN (B Te4EHUE He MeHee 2 NeT) MOHUTOPUHT MO HECKOSbKUM OeCATKaMm

TOKCUYHbIX OpraHn4Yecknx COeMHEHUN HE BbISABU 3HAYMMOCTU 3TOU I'IpOGJ'IeMbI. Ons oonb-
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LUMHCTBA BELLECTB KOHLUEHTpauma bbina Huke npenena namMepeHus, 1 H1M no ogHoOMYy M3 Be-
LLIECTB M3MEPEHHOE coaepkaHne aaxe Ha Bxoae Ha OC He npeBbIlwano HECKONMbKUX NPOLEH-
ToB oT NAK ans BoAHbIX 06BLEKTOB.

Hopmupyemble B HacTosee Bpems ansa OC nokasaTenu MMeKT pasnuyHbii cTaTyc
NPUMEHNTESNIbHO K BO3MOXHOCTSIM UX pacyeTa/nporHo3mpoBanus npu cosganun OC MCB (Ttab-
nnua 3.4). Tonbko MeHbLUAs 4YacTb 3arpsA3HSOLLMX BELLECTB OTHOCUTCH K PacYeTHbIM, T. €. K
TEeM, Ha LienieBoe coaepkaHme KOTOPbIX MOXET ObITb BbINOSIHEH TEXHONOMMYECKUIA pacyeT Coopy-
XeHun ouncTtkun 'CB Ha 6a3e Buonornyeckoro npouecca. OTu BelecTBa U oTHocAaTcsa K THB.

OcTanbHble 3arpsa3HAOLLIME BELECTBA, NepeyYncnerHole B Tabnuue 3.4 (Tskenble me-
Tannbl, antOMUHUIA, cneundrnyeckme opraHmyeckme coeamHeHns ), B HACTOSLLEM CNpPaBOYHUKE
UMEHYIOTCHA TEXHOTEHHbIMW 3arps3HEHNAMU. [JaHHbIA TEPMUH YCITOBEH N NPUMEHSAETCA TONbKO
ans uenen otnnuma THB n octanbHbIX nokasaTtenen s3arpAa3HeHHOCTU. [lokasatenu 3arpss-
HEHHOCTWN PacTBOPEHHLIMU MUHEParbHbIMK BewecTBamu (xnopuabl, cynbdatsl, obwasa mu-
Hepanuaauus) B CNpaBOYHUKE B [aNbHEWLLIEM HEe NPUHUMAKTCA BO BHMMaHue, Tak Kak me-
ToAbl ux 3agepxaHna Ha OC 'CB n Ha OC NCB oTtcyTtcTtBytOT. X CHPOC C OUNLLIEHHBIMWU CTOM-
HbIMM BOZ4aMU NPUOAN3NTENBHO COOTBETCTBYET (3a BblMETOM HEBGONLLLOrO BXOXOEHUS B CO-
cTaB ocaakoB) Bxoasien Harpyske Ha OC. Kak npaBuno, aTta Harpyaka onpeaensietcst ooHo-
BbIM COAEP)KaHMEM MUHeparibHbIX CONen B BOAOMNPOBOAHOM BOAE WM, B HEMHOIMX Crny4dasx,
cbpocamm aboOHEHTOB, MPOM3BOAMMbIMY C rPYObIM HapyLLEHNEM HOPMAaTUBHbIX TpeboBaHWI K
CTOYHbIM BogaMm, cbpacbiBaembiM B LICB.

B kadecTBe TEXHOMNOMMYECKN HOPMUPYEMBIX MOKa3aTenen OYMCTKA MOBEPXHOCTHbIX
CTOYHbIX BOA Aanee 6yayT nogpasyMmeBaThbCs B3BELLEHHbIE BelwecTBa, HedTenpoaykTbl, XIK,
BIMKs 1 hocdop hocdaTos, kak nokasaTenn, Ha KOTOpPble BO3MOXHO 3hEKTUBHOE LieneHa-
npasBfieHHOE BO34ENCTBME NMPU UCNONb30BaHMM anpobmnpoBaHHbIX TEXHOMOMMA (CM. pasgen 4).

KoHueHTpauum octanbHbIX BELLECTB U NokasaTenen He MoryT ObiTb paccynTaHbl, a Mo-
ryT ObITb NULWb CNPOrHO3UPOBaHbI, NMPUYEM C HEQOCTATOYHO BbICOKON TOYHOCTbLIO. [pUYmHbI

3TOro n3noxXeHbl B noapasgene 3.2.
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Tabnuua 3.4 — KoHTponupyemble NokasaTenu 3arpsasHsaioLLmnX BewecTB U CBOMCTB BoAbl Ha cOpoce

"CB n INCB B BogHble 06beKThI U MX cTaTyc nNpu pacdete OC CB

CraTtyc nokasatens

HavnmeHoBaHue
Ne B NpakTunke npoektmposaHuns OC MpumeyaHuns
nokasatens
rce
XvMunyeckue nokasatenu
1. BogopoaHbln  nokasa-HasHavaeMmbli HopmaTuBHble TpeboBaHusi cobniogatoTcs
Tenb (pH) NnoyTU Ans BCeX TEXHOMOorun. TeopeTnyecku
pacyeT BO3MOXEH, HO Ha MpaKTuKe He Npoun3-
BOAMTCSA
2. [TemnepaTtypa PacueTHO-Ha3HayaembIn PacyeT BO3MOXeEH, Ha MpakTuke MPOU3BO-|
ANTCA peako
3. |PactBOpeHHbIN Kkucno-HasHavaembln (pexe — pacdeT-ABnseTcs pacyeTHbIM, Hanpuvep, Korga 3a-|
pon HbI 1) naca Kucrnopoga nocre aspoTeHKa U ecTe-
CTBEHHOWM as’pauum Ha nocrneaywLlnx cra-
ANSX OYMCTKU OKa3blBaeTCH HeJoCcTaToueH
4, B3BeLleHHbIE Bewe-PacyeTHbin (THB) —
cteal)
5. |BlKs PacueTtHbin (THB) —
BMKnonu PacuyeTHbIN (nceBaopacyeTHbIN) (1o cyTn, B pacyeTax WCMonb3yeTcs Benu-
unHa BlMKs, Tak kak peanbHble JaHHbIe XUMK-
YECKOro aHanu3a NpUCYTCTBYIOT MMEHHO A4
aTOoro nokasatens, a BllKnonw HA MNpakTuke
onpegensieTca peako
7. IXIK PacueTHo-Ha3Havyaembin (THB) [TeopeTudeckn pacdeT BO3MOXEH, HO Ha
npakTuke He npoussoanTca. CMbicn nokasa-|
Tensa Ang McxogHom u ouvnwieHHonm MCB pas-
nuyaetcs. NpumeHnTenbHO K ncxogHom MCB
aBnsieTc aHanorom BIMKs u moxeT 6bITb UC-
Monb30BaH B pacyeTax CoopyxeHun bruono-
rMMYeCKON OYNCTKMN.
MpMeHUTENBHO K OYMLLEHHON BOAE Xapak-
TepusyeT OMoHepasnaraeMble OpraHn4ecKne
BellecTBa
8.  |A30T aMMOHUNHbIN PacueTHbinn (THB) =
9.  |A30T HUTPUTOB PacueTHo-Ha3Havyaembln (THB) |PacyeT BO3MOXEH, HO Ha NpakTUKe Npon3BO-
ANTCA peako
10. |A30T HUTpaTOB PacueTHbinn (THB) =
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CraTtyc nokasatens

HavmeHoBaHue
Ne B NpakTunke npoektmposaHuns OC MpumeyaHuns
nokasarens
rce
11. |O6wwmn asoT PacuyeTHbIN B Poccunckon degepaumm He HopMupyeTtcs
B BOOHbIX obbekTax. OgHako BecbMa BOC-
TpeboBaH ANsi TEXHOMOrMYECKUX pac4eToB
coopyxeHun BOCB
12. |®ocop dhoccaTos PacueTHbin (THB) —
13. |O6wwmin cboccop PacueTHbIN B Poccuickon degepaumm He HopMupyeTcs
B BOOHbIX obbekTax. OgHako BecbMa BOC-
TpeboBaH ANA TEXHOJOMMYECKMX pacveToB
coopyxeHnn 6OCB
14. |CMNAB HasHavaembliin TeopeTnyeckn pacyeT BO3MOXEH, HO Ha
NpakTMKe He NPON3BOANTCS, B CBA3M C OYEHb
HM3KOW TOYHOCTbIO B NOSTy4aeMOM B OYMLLEH-
Hbix TCB gmana3oHe KOHUeHTpaLumin
15. |HedTenpoayKThbl HasHauvaembin To xe
16. |®eHonbl HasHauyaembli To xe
17.  |AnOMUHUIA HasHauyaembli MeToaunka pacyeTa OTCyTCTBYET
18. |Mepb HasHauyaemblii To xe
19. Hukenb HasHavaembliin To xe
20. |P1yTb HasHavaembivi To xe
21. Kagmwni HasHavaembliin To xe
22. Xpom obwmn HasHavaembii To xe
23.  |UwnHk HasHavaembivi To xe
24, |06was MuHepanunsaunsiHazHa4vaembl O PeKT 0UMCTKM Ha3HavaeTca paBHbIM 0 %
25. Cynbdathl HasHauaembli To xe
26. [Xnopuabl Ha3nauyaembin To xe
27. |CepoBogopos Ha3nauyaembin MeToavka pacyeTa OTCyTCTBYET
Mukpoburonornyeckne nokasartenm
28. |06wue KonUOPMHbLIEOMNUPUKO-PACHETHbIN Mcnonk3yloTecs aMnMpuyeckn yCTaHOBMEH-
OakTepun Hble BENUYMHbI MHTEHCMBHOCTM 0OpaboTku,
obecneunBatone Tpebyemble 3HaYEHUsI
29. |Konudparu (no dpary M?) [BMnupuko-pacyeTHbIN To xe
30. [TepmoTOnepaHTHblE KO-OMMUPUKO-PaACHETHbIN To xe
nncopMHbIe GakTepum
31. |PekanbHble  CTPENTO-OMMUPUKO-PACHETHbBIN To xe
KOKKMW
32. [[MaToreHHble MUKPOOP-OMMNUPUKO-PACHETHBIN To xe

raHN3Mbl
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CraTtyc nokasatens
HavmeHoBaHue
Ne B NpakTunke npoektmposaHuns OC MpumeyaHuns
nokasarens
rce

33. PKusHecnocobHble AMLAOMNNPUKO-PaCHETHbIN To xe
renbMWHTOB  (ackapua,
Bnacornae, TOKCOKap,
bacumon), oHkocdepbl
TEHUMA N XKN3HECNOCOO-
Hble LMCTbl NaTOreHHbIX
KMLLEYHbIX MPOCTENLLNX

34. OHTEPOKOKKM 1 CTadUI-OMMUPUKO-paCcCHETHLIN To xe

IMOKOKKM

lMepeyeHb pacyeTHbIX NokasaTenen 3arpA3HAKLLNX BELLECTB MPUMEHUTENBHO K hun-
3MKO-XMMUYeCcKkUM MeTogam ounctkm MNCB cywecTBeHHO yxe. [1py NpoeKkTupoBaHnn Kak pac-
YeTHble NoKasaTesi UCMNOSb3YHT TONbKO B3BELUEHHbIE BellecTBa U HepTenpoayKTbl, OcTasnb-
Hble nokasaTenn — 3MMNUPUKO-pacyeTHbIE NN Ha3HaYaeMble.

MpMEeHNTENBHO K UCMONb30BaHUIO MapKepoB AN SMUCCUA B Apyrve cpedbl cylle-
CTBEHHO CcriefylLllee: cogepxaHue TOKCUYHbIX BelwlecTB B ocagke [CB onpegensetcs
TeMU e pakTopamu, YTO U COCTaB CTOYHbIX BOA (MonagaHne u3 pasnmnyHbiX UCTOYHUKOB, C
pPasnnyHoOM BPEMEHHOW MEPUOAUNYHOCTLIO). [10STOMY HM OOHO M3 HUX HE MOXET UCMONb30-
BaTbCs B KQYeCTBE MapKepPHbIX BELLECTB.

B obnactu munkpobuonornyecknx sarpsasHeHun MHANKaAToOpHbIM (He MapKepHbIM) Moka-
3atenem Ans OYULLLEHHbBIX CTOYHbIX BOA SIBISOTCA TEPMOTONEPaHTHbIE KONMGOPMHbIe bakTe-
pumn (TKB). Nx Hannume o3Ha4vyaeT BO3MOXHOCTb MPUCYTCTBUSA BCEX OCTalbHbIX 3arpA3HEHNN
aton rpynnbl. OgHako MHPOPMATUBHOCTbL OTCYTCTBUSA (NPUCYTCTBUS B Npeaenax npeaenbHo
aonyctumoro cogepxanusi) TKb 3aBucut ot npumeHsieMoro metoga obessapaxusanus. Tak,
npuMeHeHne obes3zapakmBaHusi XNOPOM HELOCTAaTOYHO APPEKTUBHO MPUMEHUTENBHO K BUPY-
cam 1 uucTtam nNpocTemnLLmXx.

MpumMeHnTENBLHO K aMUCCUSM B aTMOCepy cuTyaumnsa onvcaHa B nogpasagene 3.3. Map-

KepHbIM BELLECTBOM 3arpsisHeHus1 Bo3ayxa Bblopocamu OC 'CB siBnsieTcs cepoBoaopos.
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3.2 Copocbl B BOAHbIe O0BLEKTbI

3.2.1 Copocbl OT COOPYKEHUN OHYUCTKN rOPOACKMUX CTOYHbIX BOA,
3.2.1.1 OueHka hakTUYeCKnx cOpocoB No AaHHbLIM aHKeT

[nsa oueHKn aMmUccun NPUHATLI BO BHMMaHWe aaHHble o6bektoB OC 'CB, akcnnyarta-
LMSA KOTOPbIX, COrMacHO MHopMaLUKn U3 aHKET, OCyLLLeCTBNAETCA Haanexawum obpasom. N3
3TON BbIGOPKM, B CBOK o4epedb, NMPUHSATbI BO BHUMaHWE aHKeTbl, JaHHble KOTOPbIX He Bbl3bl-
BatOT BbIpaXX€HHbIX COMHEHWN B COOTBETCTBUN OENCTBUTESIbHOCTMW.

B pesynbTaTte npoBefeH aHanua no 3arpA3HeHHocTn cbpocoB no 200 obbektam, an-
KeTbl KOTOPbIX MPOLWWN NpeaBapuTenbHbIn OTOOP MO AOCTAaTOMHOCTM M LOCTOBEPHOCTM AaH-

HbIX.
3.2.1.1.1 B3BelLueHHbIe BellecTBa

Mockonbky okono 1/3 OC ocHalleHbl COOPYKEHUSIMU LOOYMCTKU, KOTOpble npeacTas-
NeHbl B OCHOBHOM 3€PHUCTbIMU hunibTpamm, buopeakTopamm C epLIOBON 3arpy3kon n buonpy-
AamMu, TO Ons OUEHKU BIUAHUA OO0OYUCTKU Ofs CTaHUWA MPOU3BOAUTENBbHOCTBIO MeEHee
100 Tbic. M3 B cyTKM (HanGonee penpeseHTaTUBHAs BbIGOPKa) OLIEHNBANOCh KA4Y€CTBO OUNCTKY
No B3BELLUEHHbIM BeLecTBaM AN COOPYXXEHUN, UMEKLLNX O0YUCTKY 1 paboTatowmnx 6e3 go-
OYUCTKN. DTU AaHHble NpeacTaBneHbl Ha pucyHke 3.1.

XopoLlo BUAHO, 4YTO B AnanasoHe ot 5 go 20 mr/n pacnpeneneHne B3BELLEHHbIX Be-
LLIECTB B OYULLIEHHOW BOAE MPaKTUYeCKu coBnagaeT Afis CTaHuun, UMeLWMX JOOUYUCTKY U pa-
BoTaLWmMX TONbKO CO BTOPUYHBIMU OTCTOMHUKAMMU.

Ana 25 % pacCMOTPEHHbIX CTaHUUKW OO0YMCTKA OEACTBUTENbHO NO3BOSISET Monyvartb
OYULLEHHYIO BOAY C KOHUEHTPAUMAMWU B3BELUEHHbIX BELLECTB MeHee 7 Mr/n, 4To COOTBET-
CTBYET XOpOLO paboTalowmnM COOPYKEHUAM AOOYUCTKU, B OCTasbHbIX CIlyYyasix CyLLeCTBYLO-
LLIe COOPY>KEHNA OOYNCTKU He IPEKTUBHDI.

[Mocne BTOPMYHbBIX OTCTOMHMKOB, 6€3 CNOSb30BaHWUs COOPYXXEHUI OOYNCTKN, Ha 80 %
COOPYXXEHUN Ka4eCTBO OYMUCTKM MO B3BELLEHHbIM BeLlecTBaMm He 6onee 15 mr/n, 4To cooTBET-
cTByeT HopmaM npoektupoBaHus B CCCP. T.e. 80 % coopyXeHun Npon3BoanTENbHOCTbIO Me-
Hee 100 Tbic. M® B CyTKM OOCTUraloT NMPOEKTHOro KayecTBa OYMUCTKM MO B3BELUEHHbIM Bellle-
cTBaM.

Bonee Toro, 70 % 04YNCTHBIX COOPYXEHUIN paboTatoT C BbIHOCOM B3BELLEHHbIX BELLECTB

MeHee 10 mr/n. 3TO MNOKasbiBaeT, YTO MNPU HU3KOW Harpys3ke Ha BTOPUYHbIE OTCTOWHWUKM
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O4YMCTKa CTOKa BenuynHa meHee 10 Mr/n MOXeT AOCTUraTbCsl C BbICOKOW CTEMNEHbIO HaAEeXHO-
ctu. [laHHbIN BbIBOA HE npoTnBOpEe4vnT 3aKOHOMEPHOCTAM, UCMNOJIb3yeMbIM MNpU pacyHeTe BTO-

PUYHbIX OTCTOWHUKOB.
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PucyHok 3.1 — KymynatuBHas kpvBasi 06€Cne4eHHOCTY KOHLIEHTPaLUMM B3BELLEHHbIX

BewectB ans OC 'CB c MM meHee 100 Tbic. M3/cyT

MpumeyaHne. 3aecb 1 Aanee napameTp «BCTPEYaeMOCTb BENUYMHbI MoKasaTensy» o3Ha4vaeT,
4yTO, Hanpumep, Ha ocn Y (ocu opauHaT) Ans konudecTtea Y1 npoaHanM3nMpoBaHHbIX OOHLEKTOB BENU-
4YnHa OaHHOro nokasartens coctaBnseT He 6onee X1 mr/n (no ocu abecuwnce). T. e. u3 rpadmka Ha pu-
cyHke 3.1 cneayeT, 4to Bce 100 % ob6bekToB 6€3 A0OYUCTKM UMEIT COAEPKaHNEe B3BELUEHHbIX Be-
wecTte meHee 60 mr/n, 80 % — meHee 15 mr/n, npumepHo 28 % — meHee 5 mr/n n 1. n. N Haobopor,
Ha 90,3 % 0ObeKTOB C AOOUUCTKOW COOEpPXXaHNE B3BELUEHHbIX BEWECTB He npeBbiwaeT 20 mr/n nmbo
10 % obbekToB 6€3 LOOUNCTKM XapaKTepum3yTCs CoAepXaHMeM B3BELUEHHbIX BELLECTB CBbilwe 25 %.
PasHuua senuumH (Y2-Y1), %, cCOOTBETCTBYET BCTPEYaEeMOCTM BENUYMHbLI X B AnanasoHe (X2-X1).
Hanpumep, ans o6bekToB 6€3 4OOUNCTKN cogepkaHne B3BELLEHHbIX BELLECTB B AManasoHe 5—10 mr/n
coctanseT 70-30 % = 40 % 00bLEeKTOB.

N3 pucyHka 3.1 cneayert, 4to B ananasoxe MM 100-300 Tbic. M3 B cyTkn 80 % coopy-
XXeHun obecnevnBaloT NPOEKTHOE KaYeCTBO OYMUCTKM 40 15 mr/n n 60 % — meHee 10 mr/n. Ons
MM 6onee 300 Tbic. M3 B cyTkM 70 % CTaHUMI yKnaabiBaloTCs B NPOekTHble 15 Mr/n. ddpdek-

TMBHasi 4OOYMNCTKA HabnogaeTcsa meHee Yyem B 10 % criy4yaes.
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3.2.1.1.2 BMNKs n XMNK

O1 30 % po 45 % coopyxeHun obecneumnsatot BINKs meHee 5-6 mr/n, 4To cBA3aHO B
OCHOBHOM C CYLLIECTBEHHOM HEOrPY3KON COOPYXKEHUMN, NPUYEM BEPXHEE 3HAaYeHNe OTHOCUTCS
k OC c NN meHee 100 Tbic. M3 B CyTKK, 3arpy3ka KOTOPbIX B CPeAHEM HMKe. KauecTBO OYMCTKM
Ao 10 mr/n obecneunBaeTcs HagexHo Ha 60—75 % COOpY>XEHU U MOXET BbITb OLLEHEHO Kak
Xopowunn pesynbTaT Ans paboTbl CO BTOPUYHbIMM OTCTOMHMKaAMKW. KayecTBO O4YMCTKM [O
15 mr/n (npoekTHasa BenuunHa gns OC coBeTCKUX BpEMEH NOCTPonkK, 6e3 goouncTtkun) obec-
neunBaeTtcsa Ha 85-95 % cTaHuMi (BepXHEE 3HAYEHNE — TakkKe Ans HWXKHero agnanasoHa [I1).

CyuwectBeHHO 6onblie pasbpoc gaHHbix no XIK (cm.: pucyHok 3.2). OcHoBHOWM guana-
30H Benun4nHbl XIMK, xapaktepHbin ns 50 % cnydvaes, coctaBndeTt oT 30 go 60 mr/n. OgHako
B OTNun4me oT B3BelleHHbIX BewecTB U blMNKs BennumHa XK 3aBUCUT He TONBLKO OT rryOuHbI
OYUCTKM MO OpPraHMYecKMM BeLecTBaMm, HO U OT cocTaBa UCXOL4HOM BOAbl — BUOHEOKNCNAeMOon

yacTtun XIK, koTopas un gaet gononHuTenbHbIi pa3bpoc XIMK B ounleHHON Boge.
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PucyHok 3.2 — KymynatueHas kpusas obecneveHHocTn XK ans
OC I'CB c NI meHee 100 Tbic. M3/cyT

3.2.1.1.3 BuoreHHbIle 3aneMeHTbl

PacnpeneneHue koHUeHTpaumn BuoreHHbIx anemeHToB (popm asoTa n pocdopa) npu-

BeaeHo B Tabnuue 3.5.
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Tabnuua 3.5 — PacnpegeneHne KoHueHTpaumin bnoreHHbIX anemeHToB (popm asoTa u dpocdopa)

3arpsisHstoLLee Be- OnanasoH PacnpegeneHue 3arpsasHeHHOCTU Mo hopmam
LecTBO 3arpsi3HEHHOCTH, asoTta un poccopy cdocdatos, %, gns OC c MMM
mr/n bonee 100-300 TbIc. M3/cyT | meHee 100 Tbic. M3/cyT
300 TbIC. M3/cyT
MeHee 1 30 35 38
1-2 30 15 28
AMMOHMWINHBIN a30T 2-3 16 15 4
3-10 19 27 15
Bonee 10 5 8 15
Menree 10 40 60 40
A30T HMUTpaTOoB 10-15 25 25 25
Bonee 15 35 15 35
MeHee 0,1 35 45 45
0,1-0,2 25 20 20
A30T HUTPUTOB
0,2-0,5 40 30 15
Bonee 0,5 0 5 10
MeHee 0,5 0 20 5
0,5-1 28 23 19
docoop pocpatos | 1-1,5 17 17 6
1,5-2,5 17 30 35
Bonee 2,5 38 10 35

[aHHble Tabnuupbl 3.5 NO3BONAKOT caenaTtb cneayowmne BbIBOAbI:
a) KacaTenbHO HUTpUdUKaLmK:

- Ha 50-65 % cTaHUMn NPOUCXOOUT HUTPUGMKALMNA 0O OCTAaTOYHOrO COAEpPXKaHWUS
aMMOHMMHOIO aszoTa MeHee 2 Mr/f, YTO MOXHO OXapaKTepmn3oBaTb Kak XOPOLUMA pe3ynbTar.
[Mpn4mHOM 3TOro B OCHOBHOM SIBIISIETCH HEAOIPY3Ka COOPYKEHUI BMONOrMYECKON OYNUCTKU NPU
[OCTaTOYHOM KONMMYecTBe KMcnopoaa,

- Ha 15-27 % cTtaHuun HUTpUUKaLUMNSA NPONUCXOOUT YaCTUYHO;

- Ha 5-15 % cTaHunn HUTpUdUKaLMS NPOUCXOANT HEY0BNETBOPUTENBHO;

6) kKacaTenbHO AeHUTpPUdMKaLUNN:

- JOnsi CTaHUMI, Ha KOTOPbIX cofepXaHue a3oTa HUTpaToB He npeBbiwaeT 10 mr/n
(40—-60 %), cyLleCTBEHHO BbllLEe OO CTaHUUI, HA KOTOPbLIX BHEAPEHA TEXHOMOMMSA AEHUTPU-
dukaumm (10-20 %). 3To pasnmume MoXeT ObITb BbI3BAHO CreayowmMMmn npudnHaMn: Hepas-
BUTON HUTpUMKaAUMEN, NPU KOTOPOM a30T B OCHOBHOM OCTaeTCs B BUAE aMMOHUNHOro (5—

15 %), cumynbTaHHOW geHUTpuukaumnen (CM. HUXe);
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- Ha 15-35 % OC 6anaHc obpasoBaHunda 1 yganeHus HUTPaToB NPUBOAMUT K UX CO-
aepXaHuo cebiwe 15 mr/n;

B) KacaTenbHO yganeHus obuiero asoTa.

KoHueHTpauusa obuiero asota Ha OC npakTn4eckn He KOHTponupyeTcs (kpome 6orb-
Len YacTn o6bEKTOB, Ha KOTOPLIX peann3oBaHo yaaneHue asota). [1ns oueHkn adppekTnBHO-
CTM yganeHus asoTa KOHUEHTpaumm obuiero asota 6binm nonyyeHbl U3 AaHHbIX aHKET crefy-
oMM obpasom:

- BXOOALWMM 06Wwmnn a3oT — Kak 1,25 oT KOHUeHTpaumMm amMmoHuiHoro asoTta (n. Ceoaa
npaswun [8]);

- 06LLMI @30T B OUULLIEHHOM BOAE — CYMMbl BCEX TPEX MUHEpanbHbIX oopm + 1 Mr/n
(opreHTMpOoBOYHOE CoaepKaHNe OpraHMYecKkoro asora).

PesynbTaTthl OLEHKN pacnpegeneHmst ahPeKTUBHOCTU yaaneHnst a3ota NpuBeAeHbl Ha
pucyHke 3.3. BaxxHo noHumaTb, 4To npouecc bO yganseT a3oT Ha NPUMPOCT aKTMBHOIO Mna
(BxoauT B cocTtaB GakTepui nNpu NOTpebrneHnn opraHMyYeckoro BeLLeCcTBa) B KonnyecTee 5—
10 mr/n. MMpw cpegHen koHueHTpauun obuero asota 30-35 mr/n 6asoBast aPEKTUBHOCTb

yoaneHus asorta HaxoguTtcsa B ananasoHe 15-35 %.

BcTpeyaemocTb, %
(O]
o

30 40 50 60 70 80 90 100

3¢ PeKTMBHOCTb yaaneHus, %

a) Ons OC I'CB c NN 6onee 300 Tbic. M3/cyT
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PucyHok 3.3 — KymynaTtueHas kpmeasa obecrnedeHHOCTU 3¢pheKTUBHOCTU yaaneHus

obLero as3oTa

AHanunanpys rpadmkmn, MOXHO caenaTb CrneayoLlmne BoiBOAbI:

- yoaneHue asoTa Ha npupocT mna (6e3 nposBneHu aeHuTpudurkauumn), B npegenax
BblLLeyKa3aHHbIX 35 %, 06bsCHAET, cOOTBETCTBEHHO, 10 %, 28 % 1 30 % npoaHanM3npoBaH-
HbIX CIy4aes;

- BblpaXXeHHOe yaaneHue asoTta (xapaktepudyemoe kak 6onee 65 %) obecneumBaeTtca
Ha CTaHUUAX C NPOEKTHOM NPOM3BOAUTENbHOCTBIO:

- 6onee 300 TbIC. M¥*/cyT — 25 % OC (cpeawn Hux gonsa ¢ BHO — 20 %);
- 100-300 Tbic. M*/cyT — 12 % (gons ¢ bHO — 16 %);
- meHee 100 TbIc. M*/cyT — 25 % (gons ¢ bBHO — 14 %).
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Mpn aTtom cornacHo Tabnuue 1 (rpada «[deHuTpudurkaumsa») dbuonorndyeckas ovmcTka
¢ yoaneHvem asoTta (BH[) npumeHseTca, cootBeTCcTBEHHO, Ha 20 %, 16 % 1 14 % o06bekToB
no rpynnam 1. Taknm o6pa3omM, NPOLIEHT BCTPEYAEMOCTM BbICOKON 3PEKTUBHOCTM yaane-
HWA a30Ta NPUMEPHO COOTBETCTBYET KONMYECTBY CTaHLMI C BHEAPEHHbLIM MPOLLECCOM AEHUT-
pudunkaumu.

OctanbHble 55—-65 % coopyxeHui paboTatoT ¢ yaaneHmem asota ot 35 % [o 65 %,
T. €. pe3ynbTaToM, KOTOPbIA MOXET ObiTb JOCTUIHYT NPU CaMOMPOM3BOSIbHOM UM HanaeH-
HOW AeHUTpUdUKaLnm nyTemM N3MeHeHNs KUCNOPOOHOMo pexnMa B adpoTeHKax, He UMeBLUMX
Mo NPOEKTY 30H AeHUTpUdUKaLnn.

r) KacaTenbHO coaepXaHus HUTPUTOB:

- Ha 35-45 % OC cogepxaHue HUTPUTOB He npeBblwaeT 0,1 mr/n;

- Hanbornee 4YacTo BCTpeyaeTCH KOHUEHTpaums B amanasoHe 0,2—-0,5 mr/n;

- cogepxaHue Bbiwe 0,5 oTmeyaeTca BecbMa pefko;

- C Y4ETOM 3TUX AaHHbIX HET HUKAKMX OCHOBaHUN onpeaensatb Benuunny MOAKpuiexos
(0,02 mr/n) kak uenesoe 3Ha4veHne T BOCB,;

[) kKacaTenbHO cogepxaHus pocdaToB:

- XOTH TexHonornen ynanenus gocdgopa ocHaweHo 8—10 % Coopy>XeHUN, KOHLEH-
Tpauun gocopa doccatoB meHee 1 Mr/n gocturaoTcs Ha 19-28 % coopyxeHuin. B uenom
Takon ahdeKT BbI3bIBAET OnpeaesieHHble BOMNPOCHI, XOTS B pAge cryvaes yaaneHme doccopa
MOXEeT MPOUCXOAMTb Ha HeobopyaoBaHHbLIX AMS1 3TOM0 OYUCTHBLIX COOPYXEHUSAX, Hanpumep,
npu cbpoce B CeTb 3HAYUTENBHOIO KONMYECTBA Kernesa Unun antoMUHUSA ¢ BOLONPOBOAHbIMU
ocagkamun. Ha octanbHbix 80 % COOpyXeHUn HeobXxoanMO yryyuaTb TEXHOSOMNIO C Nepexo-
AOM Ha yganeHue gocdopa;

- 8o 40 % OC cbpacbiBatoT 3HauuTeNbHbIE KOHLEHTpauumn doccopa dochaTtos —
cBbiwe 2,5 mr/n.

B uenom, noasoast UTorn paccMoTpeHnsi opm a3oTa B OYMLLIEHHOW BoAe, creayeT oT-
METUTb, YTO Ha MHOTMX CTaHUMSIX AOCTUraeTcs YacTMyHOe yaaneHue asorta. Cneayet npeg-
NONOXWUTb, YTO 3TO NPOUCXOAMUT Bnarogapst HaNMUUIO 30H C HU3KMMW KOHLEHTPaUUsMM KICIo-
poaa. ATomy CnocobCTBYHOT:

- cywiecTtBeHHas Hegorpy3ka OC 'CB no pacxoay, pa3suBLUasica B pe3yrnbTaTe CHuXe-
HUSA BogonoTpebneHns, N03BonsoLWasn YyBENMUYNTb BPEMSA KOHTaKTa CTOMHOW BOAbI C aKTUBHbIM
NIOM 1 NO3BONAOLLIAS pa3BMBaTbLCS Npoueccam HUTpPUUKaumm;

- HeyQOBNETBOPUTESNBHOE COCTOSIHUE adpaLMOHHbIX CUCTEM M HEBBLICOKME KOHLIEHTpPa-
LUUKN pacTBOPEHHOIO KMCNopoda BO MHOMMX U3 BbILLEOMNUCaHHbIX CryvyaeB Takke NpuBOAUT K

pa3BUTUIO CUMYNbTaHHOW (OAHOBPEMEHHOW) AeHUTPUDMKALMM U CHXKEHMIO 0bLLLEero asoTa Ha
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5-7 mr/n. B cuTyaumax ¢ HEBLICOKMM YPOBHEM CoAepXaHUs obLero asota U BbICOKMM BpeMe-
HeMm nNpebbiBaHMS B ad3POTEHKAxX 3TO MOXET NPUBOAUTL K LOCTMXKEHUIO LIENEBbIX NOKa3aTenen
no coeaMHeHusiM as3oTa. HeBbicOkas Harpyska Takke no3sonseTt (MpyM CBOEBPEMEHHOM Bbl-
BoAE n3bbITOYHOro una) nonydaTb XxopoLume peaynbtaTthl No bINKs 1 B3aBeLLEHHbIM BELLECTBAM.

Kak npaBuno, B 3TUX CUTyauMUsaX KOHLEHTpaUnsa azoTa aMMOHMAHOIO B OCHOBHOM CO-
ctaBnsieT go 3 mr/n, azota HUTpaToB 8—15, HUTpUTOB — MeHee 0,3 mMr/n, cogep>xxaHune doc-
dopa dhocdaToB B OUMLLIEHHOM BOAE TaKKe HEBESIMKO N HE NMpeBbIWAEeT 2 Mr/n.

B panbHenwem aHanu3e 3ata BO MHOMOM BbIHY>XAEHHO CIOXMBLUASACSA TEXHOMOruns,
4YTO6bI OTNIMYUTL €€ oT BbH, nmeHyetca BHYC[] — rnybokasa Guonormyeckas 0OMUCTKA C HATPU-

doukaumen n YaCTUYHON CUMYNbTaHHOW AeHUTPUnKaumnen.

3.2.1.1.4 TexHOreHHble 3arpsisHeHUsA

[aHHble NO cogepXaHUIO TEXHOrEHHbIX 3arpA3HeHnn B oumieHHon [TCB nprBeaeHbl Ha
pucyHke 3.4. B ctatnctmnyeckyo o6paboTky Obinm BKAOYEHbI T 3arpsa3HsaioLme BelecTsa, no
KOTOpbIM NpUCYTCTBOBAsia gocTaTodHaa Ana aHanuia Bblbopka. B Hee He Obinn BKIIHOYEHDI

HUKEIb, XPOM, PTYTb, NO KOTOPbIM KOJINH4ECTBO OaHHbIX Obino CyLeCTBEHHO MEHbLLE.
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PucyHok 3.4 — KymynaTuBHble KpMBble 06eCrneYeHHOCTU KOHLEHTPALMUIA TEXHOTEHHbIX

3arpsi3HEHUN B OYNLLLEHHOW BOLE, MKI/N
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O600LieHne NHdOopMaLUMN NO COAEPXKAHUKD TEXHOTEHHbIX 3arpsi3HEHUN B OYULLIEHHOM

"CB 1 no achbpekTMBHOCTM NX yaaneHust npuseaeHa B Tabnuue 3.6.

Tabnuua 3.6 — CBogHble faHHble NO yAaneHn0 TEXHOMEHHbIX 3arpssaHeHnn ns 'CB

. MOKpwiexos, MKI/M /% 06b- | OCHOBHOWM AnanasoH
OcHoBHOM ananasoH KOH-
€KTOB, re OHu JocTtura- acppekTnBHOCTM
3arpasHa- | LeHTpauumn B OYULLLEHHOM
toTce B ouneHHon NCB / | yaaneHus, % / konu-
wee BOAE, MKr/n /KonmMyecTBo KommeHTapum
KPaTHOCTb MpPEBbILLEHNS 4ecTBO
BELLECTBO 006BbEKTOB B 3TOM Avana-
MNOK BepxHen rpaHnub 06GBHEKTOB B 3TOM
30He, %
OCHOBHOIO AvanasoHa AvanasoHe, %
XKeneso 30-300/85 100/20/3 70-99/80
Kagmwuin 0,02-0,2/83 5/100/- 80-99/74
Menb 2-10/84 1/0/10 70-99/83
Hedrtenpo-
20-180/90 50/15/3,6 90-99/81
AYKTbI
0,01
CepoBopopop 0-5/91 99,5-100/75
(otcytcTBKe)/37/500
CIrAB 30-160/84 100/58/1,6 90-98/81
Ewe ans 33 %
06beKToB 3gh-
PEKTUBHOCTb
deHonbl 0,15-3,5/87 1/29/3,5 96-99,8/45 ot 70 % o
95 %, 6e3 BbI-
PaXKEHHbIX MaK-
CUMYMOB
LnHk 10-50/81 10/6/5 50-96/84
CsuHel 0,05-5,5/90 6/100/- 5-85/54 Ocrank-
Hble 46 % 06b-
€eKTOB  umelT
adppekTmB-
HOCTb yAane-
Hus ot 0% no
100 %, npu
paBHOMEPHOM
pacnpegene-
HUM
MapraHey, 0,5-50/50 10/26/5 70-100/65

HaHHble no OC Mocksbl n CaHkT-lNeTepbypra [11] no yaaneHuo antoMUHUS, HUKENS U
Xpoma npusefeHbl B Tabnuvue 3.7. JaHHble npuBeaeHbl 3a 3 roga ans OC r. Mocksbl (8 °C un
nx otaenbHbIX 6nokos) n CaHkT-lNeTepbypra (5 °C).
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Tabnvua 3.7 — YaaneHue antoMuHmns, Hukuna n xpoma no OC Mockebl n CaHkT-NeTtepbypra

ObdheKTUBHOCTE yaaneHus 3arpa3HsaioLLmMX BewwecTs, %
HaceneHHbI NyHKT
Hukenb Xpom AntoMuHNin
MockBa 50/71 85/93 93/97
CankT-lNeTepbypr 40/54 HeT naHHbIX 59/80

I'Iepe,u, l-IepTOIZ — MWHMUMalribHOe 3Ha4yeHune,; nocrne 4YepTbl — cpeaHee 3Ha4vYeHune.

PesynbTaTtbl aHanuaa, npuBeaeHHble B Tabnuuax 3.6, 3.7, N03BONAKOT caenatb crneay-
toLne BbiBOAbI:

1) ana 6onblMHCTBA paccMmaTpuBaeMblX 3arpsi3HeEHU JaXe OCHOBHOW uana3oH pas-
Opoca KOHLUEHTpaunn B OYULLEHHON BOAE COCTaBNSAET Nopsaaok n 6onee, ToNbKo Ans mMeaun m
uMHKa — nonnopsigka (B 5 pas). MNpuyem npakTuyeckn Ons BCeX 3arpsi3HEHU BHYTPU ITUX
AnanasoHOB OTCYTCTBYIOT AMana3oHbl bonee 4yacton BCTPEYaeMoCTM U pacnpeaeneHme Be-
NMYNUH HOCUT BO MHOrOM paBHOMEPHbIN xapakTep. T. e. Ana 3TUX 3arpa3HEHNN HEBO3MOXHO
HW onpedenuTb Hanbonee BepOsATHbIE, HU NpeaesibHble KOHLUEHTpaunun B OYULLEHHON BOAE.
OTO NO3BOMSET YTBEPXKAATb, YTO KOHLEHTPAUMN TEXHOMEHHbLIX BELLECTB B OYULLEHHON BOAE
He MOryT ObITb NPEAMETOM TEXHONIOIMYECKOrO HOPMUPOBAHNS;

2) (hakTnyeckne BESIMYUHbI KOHUEHTpauMh MpPaKTUY4EeCKNM HUKAK He COOTHOCATCA C
nﬂ,KpblﬁxosZ

-No0 ABYM BewecTBaM — KagMWUIO W CBMHLUY, Ha Bcex npobax pocTturarTtcs
MOKpsi6xos;

-N0 OBYM BewectBam — MeguM W LUMHKY MNPaKTU4eCKM HUM Ha OOHOM oObbekTe
MOKpu6x0s HE gOCTUraOTCA. ANna meaun dukcmpyetcs Hambonbluas KpaTHOCTb NPEBbILLEeHNS —
B 10 pa3 no BepxHeun rpaHu1Lie OCHOBHOIO AManasoHa;

- 0 NSATU TEXHOrEHHbIM BeLecTBaM (HeddTeNpoayKThl, XKenes3o, MmapraHeL, eHonbI,
cepoBoaopoa) BeposaTHOCTb focTukeHus MOKpuexos cocTaBnseT 15-37 %, T. e. ABNAeTCS He-
oonbLowu;

- no CIMAB MNMAOKps6xos AOCTUraeTca Ha 58 % 0O6BLEKTOB;

3) Ansa 60NbLWMHCTBA TEXHOrEHHbIX 3arpA3HEHI OCHOBHOM Anana3oH 3¢eKTUBHOCTHU
yaaneHnsa BeCcbMa BbICOK:

- Ang xenesa, KagMus, Meau n MmapraHua, xpoma, antoMMHUSA OH HaxoauTcs B ava-
nasoHe 70-99 %,

- Ans HedTenpoaykTos, cepoBogopoaa n CINAB — 90-100 %;

- ANa EeHOS0B N LMHKA AOCTUraoTCA BbICOKME 3HAYEHUS!, HO Anana3oH BeCbMa pas-

MbIT U Ha4YMHaeTca npumepHo ¢ 50 %;
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- ANS CBMHUA AManasoH 4Ype3Bbl4aHO pasMbIT, YTO, OAHAKO HE MMEET MnpakTunye-
CKOro 3Ha4yeHus, Tak Kak Bce 3HayeHnsa Haxoaatcsa HuxkKe MOAKpu6xos;

- 3P EKTUBHOCTb yaaneHnsa HUKenst HeBenuka, cpefHue 3Ha4eHnsa cocTaBnarT 55—
71 %;

4) 0N OKUCNSAEMbIX TEXHOTMEHHbIX 3arpsi3HEHUI yaaneHme npomcxoant Hanbonee ag-
PeKTUBHO, YTO NoaTBepXaaeT TeopeTuyeckme npeactaBneHnsa no JaHHOMY BOMPOCY, U3ro-
XeHHble B nogpasgene 3.2. OgHako NpuyuHbl 6onee HU3KMX, HEXXEeNn OCHOBHOW AManasoH,
3Ha4YeHun APPEKTUBHOCTN HE N3yYeHbl. BecbMa BEpPOSITHO, YTO OHM BbI3BaHbI 60iee HU3KUMKU
3HaYEeHUSAMN BXOASLLEN KOHUEHTpauuun. No3aToMy HET OCHOBAHWN YCTAHOBWUTL OJS1S1 OKUCNse-
MbIX TEXHOIE€HHbIX 3arpsiI3HEHNN TEXHOSTOMYECKUA HOPMATUB MO HUXKHEN rPaHnLE OCHOBHOIO
AnanasoHa aeKTUBHOCTUN yaaneHus;

5) BCce TaxKernble MeTansbl XapakTepm3yrTcsl BeCbMa LUMPOKMM OCHOBHbIM AMana3oHoM
pasbpocom acppekTnBHocTH: B npegenax 30-50 %. 310 0AHO3HAYHO HE NO3BONSIET UCMOSb-
30BaTb 3(PPEKTUBHOCTL yaaneHnsa Kak TEXHONOMMYeCKNn HOpMaTmB;

6) B LLlesIOM MOXHO caenaTtb BbIBOA, YTO HECMOTPS Ha TO, YTO BCE COBPEMEHHbIE TEXHO-
nornn ounctkm CB He paccumTaHbl Ha yaaneHue TEXHOTMEHHbIX 3arpA3HEeHUn, Ux yaanexHue
npoucxogut BecbMa 3apdekTnBHo. OKUCNsiEMble 3arpA3HEHUs yaansTcs NPUMEPHO Ha
YpOBHe 06Lunx opraHudeckux s3arpasHeHun (no bIKs), a Taxenble meTannbl — B OCHOBHOM
CYLLECTBEHHO BblILLE, YeM a30T 1 bocdop Npu 0ObIYHOM TEXHOSOrMM BUMONOrMYECKON OYUCTKM;

7) 0QHaKO KOHLIEHTPALUN TEXHOTEHHbIX 3arpsi3HEHNIN B OYULLIEHHOW BOAE pacnpeaens-
I0TCS cnyvaHbiM obOpa3oM M Mano 3aBUCAT OT KOHLEHTpauun B MOCTynawLwen Boae.
T. e. 3TOT Npouecc NponcxoauT BecbMa 3(PPEKTUBHO, HO HE MOXET KOHTPOSIMPOBATLCS CIYX-
bon akcnnyaTauuu.

C yyeToM TOro, YTO B pa3gene 2 nokasaHo OTCYTCTBME TEXHOSOMMI, LienesbiM 06pa3om
yOansitoLWmMxX TEXHOTEHHbIE 3arpA3HEHUS, U BbILLEN3OXEHHbIX Pe3yrbTaToOB aHanmM3a gaHHbIX
TEXHONOrM4yeckoe HOPMMpPOBaHME Kak KOHLEHTPaLM B O4YNLLEHHON BOAE, Tak N 3pdeKkTUBHO-
CTW yOoaneHnsa Ans TEXHOreHHbIX 3arpsi3HEHUN NpeacTaBnsaeTcs HEBO3MOXHbIM. B npakTuye-
ckon paboTe MO HOPMUPOBAHMIO 3arpSA3HAIOLLNX BELLECTB HA OCHOBE TEXHOMOMMYECKMUX Noka-
3atenen HOT Heo6x0aAMMO OrpaHNYNTBLCA 3arpA3HAILWMMN BELLECTBAMUN, OTHECEHHBLIMU K TEX-

HOJSTOrMYECKN HOPMUPYEMbBIM.
3.2.2 Copocbl COOPYKEHMN OYUCTKM NOBEPXHOCTHbLIX CTOYHbLIX BOA
OueHka cbpocos NCB npuseneHa no gaHHbim YT «MocsogocTok» n YT «BogokaHan

CankTr-lNeTepbypra» B Tabnuuax 3.8 n 3.9.
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Tabnuua 3.8 — JHeproadpdekTmHOCTL paboTbl OC MNMCB MY «MocBogocTok»

UTC 10-2019

OddeKkTUBHOCTL OcTaTo4HOe coagepxaHue, Mr/n
yoaneHusi
Ne Tun coopyxeHusi B3BELLEHHbIX | HedTenpoayk- NMKOuym*
nnasatoLLero
BeLLecTB TOB
mMycopa, %
1 | OTcTonHUKM (Tak Ha3bIBaeMble
100 10-15 1,5-2 21-50
«NpPYyaObl-OTCTONHUKNY)
2 | CoopyXeHuss kKaMepHoro Tuna 100 12-20 3-8 19-46
3 |leckonoBku 70 50-100 10-20 60-120
4 | WuToBble 3arpaxgeHuns 90 40-70 5-10 33-64
5 | OtcTonHunkn, obopyaoBaHHbIe
100 8-10 1-2 6,6-12
TOHKOCMOMHBLIMW MOAYNSAMM
6 | OtcTtonHukn, obopyaoBaHHbIe
TOHKOCMONHLIMM MOAYFSIMMU,
KOMOBUHMPOBaHHbIE C BUOTEXHO- 100 8-10 0,1-1 2,1-7
NOrMYECKON OYNCTKON (3MXOp-
HKS)
7 | CoopyxeHusi rnyboKon OUNCTKM
100 2-5 0,05-0,5 0,8-3,5
(POC)
8 |labuoHHble PUNbTPaALMOHHbIE
100 3-7 0,1-1 1,1-6,4
COOpYyXeHusa ¢ buonnaTto
*Cm.: 3.2.4

Tabnuua 3.9 — 3ddekTnBHocTb pabdotel OC MNCB IMYI «BogokaHan CaHkT-INeTtepbyprar

HaumeHoBaHWe | dakTuyeckas OcratouyHoe cofepxaHue,
COOpYXKEHUS, rof] | nponasoaunTe mr/n
Coctas OC
BBOJA B NbHOCTb, B3BELUEHHbIX |HedTenpon
aKcnnyaTaumo n/cek BeLLEecTB YKTOB
OC Ne 1, 60 n/cek PelueTkn, neckonoBkn, TopgsiHbie UnbTpPbI, Ho 2,5 [o 0,4
2005 1. pe3epByap-akKyMyrnsaTop, HanopHbIe
KBapLeBble U yrofbHble punbTpbl, YPO
OC Ne 2, 170 n/cek "OpM30OHTaNbHLIN OTCTONHUK, PUNBTPLI C [o 300 [o 0,9
1991 . CUHTETMYECKOW 3arpy3Komn
OC Ne 3, 80 n/cek Kamepa ¢ Kop3nHOM, akKyMynupyoLLmi 10-15 0o 0,3
2018 1. pes3epByap, NeckooTAeNUTENb,
HedpTeoTaenuTens, YOO
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HanmeHoBaHne | ®aktudeckas OcTtaTtouHoe coaepxaHue,
COOpPYXKEHUS, rof | Npov3BoanTe mr/n
Y P Coctas OC
BBOJA B NbHOCTb, B3BELUEHHbIX | HedTenpon
aKcnnyaTaumo nicek BELLECTB YKTOB
OC Ne 4, 30 15 n/cek Kamepa ¢ Kop3nHOW, akKyMynupyoLLmi Ho 15 [o 0,9
2015 1. pesepByap, OTCTOMHUK, Macro-
HedTecenapartop, 6e3HanopHble NecyaHbIn
N yronbHbIA punbTpbl. YOO
OCTIC Ne 5 180 n/cek lMeckoynoBuTEnb, KoanecumnpyoLime 0o 10 Ho 0,5
2019 1. unbTpbl, 6e3HaNopHble PUNLTPLI C
3arpy3kow U3 HeTkaHoro rmapocgobHoro
copbeHTa
OCI1C Ne 6, 15 n/cek To xe 0o 10 Jo 0,5
2019r.
OCIC Ne 7, 160 n/cek To xe Ho 100 Jo 0,5
2019r.

OCHOBHbIM HEAOCTATKOM NPYAOB-OTCTONHUKOB SIBMISIETCA TO, YTO OHM MPOEKTUPOBannChb
Ansa paboTbl B MPOTOYHOM pexmme 1 paboTatoT Mo NPUHUMMNY OTCTOWMHUKA-BbITECHUTENS. -
doekT 3aepKaHuns B3BELLEHHbIX BELLLECTB B TaKNMX COOPYXeHUAX He npeBblwaeT 20—40 %, adp-
dekT nNo HedTenpoayKTam O4vYeHb Man. OTo obbsAcHAeTCA TeM, 4To (N0 KpavHen Mepe B
Mockse n CaHkT-lNeTepbypre) bonbluas YacTb B3BelleHHbIX BewecTB [1CB aBnseTca oYeHb
MENKOAMCNEPCHOM (YacTuLbl MMWHbI, NPOAYKTbI UICTUPAHUS OPOXKHOIO NOSIOTHA M aBTOMOKPbI-
LLIEK) 1 ocedaeT odeHb MeaneHHo. bnarogaps cywectseHHoMy cogepxanuto CIMAB (npuyem
nx Tem 6onblue, YEM BbILLE KyNbTypa COAEPXKaHUSA OOPOXHbBIX MOKPbITUIA) NPOUCXOAMUT NpakK-
TMYECKWN NOSTHOE 3MYNbrMpoBaHne HedpTenpoayKTOB, NPENATCTBYOLLEE UX FPaBUTALNOHHOMY
OTAENEHNIO 1 KOanecueHUmn.

Bonee Toro, ¢ yBennyeHmem pacxoga NOBEPXHOCTHOIO CTOKa, KOTOPbIN MMEET MeCTO
npv BbiNageHUN NHTEHCUBHBIX OOXAEWN, CKOPOCTb ABUXEHUS BOAblI B HUX CYLLECTBEHHO BO3-
pacTaeT U NPOUCXOANT BbIHOC paHee BblAeNeHHbIX 3arpsi3HeHU.

B Hauane akcnnyaTtaumm oTCTOMHUKM KaMepHOro Tuna obecneunBaroT appekT OUNCTKM

CTOKOB NO B3BELLEHHbIM BewectBaMm o 70 %, no HedTenpogyktam — He 6onee 10-15 %.
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OpHako nocnegyoLasa akcnnyataunsa 3aTMx CoOopyXeHUN NpeacTaBnseT 3Ha4YuTeNbHbIE TPpya-
HocTwn. Nocne 2—-3 goxaen kacceTHble UMNbTPbI BbIXOOAT U3 CTPOA U ABMSOTCA MCTOYHUKOM
BTOPUYHOIO 3arpsA3HEHNS CTOYHbIX BOA.

Mpyabl-OTCTOMHWUKN, AOMNOSTHEHHbLIE TOHKOCMOWHBbIMK Briokamun, nmetoT 6onee BbICOKUI
3PPEKT OUNCTKN CTOYHbLIX BOA OT B3BELLUEHHbLIX BELECTB M HE(PTENPOAYKTOB, HO NpU nepe-
MEHHOM YpPOBHE BOAbl B COOPYXEHUSAX Takke He obecneudvBairoT Tpebyemoro kayecTtBa
OYUCTKM NpY OTBEOEHUN B BOAHbIE 00BHEKTbI. OPPEKTUBHOCTL CyLLECTBEHHO BO3pacTaeT npu
NCMNonb30BaHNN peareHToB.

AHanuna pabotbl POC nokasars, YTO N0 OCHOBHbIM 3arps3HSAOLLMM KOMMIOHEHTaM LOCTU-
raetcs Hennoxom acpeKkT OYNCTKN NO CPABHEHMIO C APYITMMWU CTaHLMAMU, HO nmeroTcst 6onb-
LMe npobnembl ¢ aKcnnyaTaumen NoAMCTUPOSbHbIX (OUNbTPOB.

B 'Y «BopokaHan CaHkT-lNeTepbyprax» akcnnyatunpyetca 7 OC MNCB, 3 Hux — 6 noa-
3€MHOr0 UCMOSNHEHUS, YTO YCINOXHSAET 3KCnnyaTaumio.

M3 aHanuM3a HeCKONbKMX Hambonee 4acTto NPUMEHSIEMbIX TEXHONMOIMYECKUX CXEM
OYUCTKMN NMOBEPXHOCTHbLIX CTOYHbIX BOA CreayeT, YTO NpakTUYECKN BCe OHN He obGecneynBaroT
yCTaHOBMEHHble TpeboBaHNA K Ka4eCTBY OYUCTKU NpU OTBEAEHUN B BOAHbIE 0ObEKTbI pblbo-

X035AcTBEHHOro HasHavyeHusa gaxe no TMO MNCB.
3.2.3 UHTerpanbHas oueHKa cOpoCcoB B BOAHbI€ 00 BbEKTbI

O6ocHoBaHHas B pa3gene 1 HeobxoamMmocTb obecnedeHns HanborbLIen 3KONOro-aKo-
HoMu4yeckom achpdpekTnBHoCcT Npu nepexoae Ha HAT TpebyeTt pa3paboTkm Kputepusa Bbibopa
00BbEKTOB, Hy)XOawLencs B NepBoovepegHon mogepHmsaumn. [ina atoro Heob6xoanmo npu-
MEHSITb CUCTEMY MHTErpanbHOM OLIEHKM Ka4yeCcTBa OuMULLEHHOM BOAbI. B aTOM kayecTBe yao6HO
NCrnonb30BaTb CyMMY OTHOLLUEHWA KOHUEHTpaumn 3arpssdHeHun Ci (baktmyeckoro nubo npo-
€KTHOr0) K LieneBbiM TEXHOMOMMYECKMM MnokasaTensam. OTOT KpuTepmanbHbI napameTp aHa-
NOrMYEH NO NPUHUMNY pacyeTa «nokasaTento aHTponoreHHon Harpyskm» (MAH), npeanoxex-
Homy B pabotax PocHUMBX [17]. dusmyeckuin cmbicn BenuyumHbl NMAH (cornacHo nosvumm ero
pa3paboTymMKoB) — CyMMa YCITOBHOW KpaTHOCTK pa3baBrieHnst YACTOM BOOOM OS5I JOCTUKEHUS
LeneBon BennYuHbl MO KaxaoMy U3 MCMONb30BaHHbLIX MOKasaTtenen, oTpaxatLwemy onpene-
NEHHbIN BUA HEraTUBHOIO BO3AeNCTBUSA. B JaHHOM cnpaBoOYHUKE NO4OOHBIN KpuTepuarbHbIN
napameTp nNpPUMEHsIeTCa Nog Ha3BaHWMEM «MHTerparbHbli MokasaTenb KavyecTBa O4YMCTKU
(MMNKO)». B otnnume ot napameTtpa NAH, UMKO onpeaensieTcs no orpaHM4eHHOMY NepPeyHio
nokasaternen — tonbko no Tl BOCB, n Tonbko No ogHOMY BUAY HEraTMBHOIO BO3AENCTBUSA
Ha BoAHble 06bekTbl (COpocy 3arpsasHaowmx BewecTs). OcTtanbHble n3amepsemMble Npu KOH-

Tpone OC BenuYMHbI XMMNYECKNX 3arpsi3HEHNIA, Kak Noka3aHo B pasgenax 2 u 4, He ABNAOTCA
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Lernbo MPUMEHSEMbIX TEXHONOMMA N He AOMKHbI NPUHUMAaTLCA BO BHUMaHWE Npu pacyeTe
WIMKO.

[Ana Kaxgon KOHKPEeTHOW Npobbl CTOMHOW BOAbI MK (MO CPeaHUM AaHHLIM) ANS KOH-
KpeTHOro obbekTa:

Ci

V”-”(Oumi = m

NIMKOuym = (ZV”-IKOI),

roe ¢ — chakTnyeckas KOHUEHTPaLMS 3arpsi3HSOLLEro BeLecTBa i, Mr/m;

Curni — 3HA4YEHME LeneBoro TexHonornyeckoro nokasarens (LUTM) anga sewecTsa i, Mr/n.

MpumMeHnTEeNbHO K 3agade nHTerpanbHOM OLLEHKM KayecTBa CTOYHOW BoAbl be3pasmep-
Hbin napameTp UMKO ygobHee paccmaTpuBaTb He Kak yaenbHbii o6bemMHbin (MAH), a kak
yAenbHbIA MacCOBbIN NapameTp — HACKOMNbKO JaHHas CTOYHasA BoAda B cyMMme bornee 3arpsas-
HeHa, YeM CTOoYHada BoAa C nokasatenamu, pasHbiMu LITTT.

3HayveHus MNMOKpuexos ABNAKTCA (MPUMEHUTENBHO K 00CYyXaaeMoMy BOMPOCY) OPUEHTU-
pOM ANS COBEPLUEHCTBOBAHUSA TEXHONOMMYeCcknx npoueccoB. OgHaKO HEQOCTUXKMMOCTb NNMBO
TPYOHOAOCTMXUMOCTL psiga 3HadeHun MOKpuexos Oaxe no pacyeTHbiM nokasatensam (BrK,
a30T aMMOHWUWHBIN U HUTPUTHBIN, pocdop docdaToB — anda NCB, HedTenpoaykTbl — Ans
NMNCB) penaeT HeuenecoobpasHbiM UCMNONb30BaHUE UX ANS Uenen TEXHONOrM4YecKoro aHa-
nusa.

[nsa oueHkn ammccuin nogoTpacnu LenecoobpasHo BOCNOMNb30BaThCH NOHATUEM Liene-
BbIX TexHorornyecknx nokasarteneun (LUTM), peanuayemsbix ¢ ncnons3osaHvem HAT, koTopas
AOJTKHA NPUMEHSTLCS B YCroBusix cbpoca B Hambonee 3awmuiaemble BogHble 00bekThl. Tex-
Honorn4yeckoe 060CHOBaHME 3TUX BENUYMH NpUBEAEHO B pasgenax 4-5.

B pasgene 6 B Lensx oueHKN HeraTMBHOMO BO3AENCTBUA Ha BOAHbIE OOBbEKTbI UCMOSb-
3oBaH kputepun UMKO, paccumtaHHbIn Kak cymma oTHoweHu BenniuH Ci K MOKpuiexos (Cpx),
nmeHyembli UMKOpx. [1Na oTNMYmna oT Hero BblleonucaHHbIv Kputepuin ganee nmeHyetca UMM-
KOu,Tn.

3HaueHus LTI, npumeneHHble ansa pacyeta UMKOym ans OC N'CB npuBeaeHbl B Tab-

nvue 3.10.
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Tabnuua 3.10 — 3HadveHus LTI, npumeHeHHble ansa pacyeta UIMKOuTtn gna OC ICB

UTC 10-2019

lNokazaTenb

3HayeHune Cumi, Mr/n

YHuBepcanbHble

B3BellueHHble BellecTBa

BlMKs 3

XMK 30
A30T aMMOHUIHBIX conent (N-NHa)

A30T HuTpaTtoB (N-NO3) 8

A3z0T HuTputoB (N-NO2) 0,1
docdop docdartos (P-PO4) 0,5

Unn apyrux

Tonbko gnst 06beKTOB, Nognagatowmx nog aencreme XEJTIKOM [8]

MeXayHapoaHbIX cornawleHunn

A3soT obwuin*

10

O6wwun docoop*

0,5

3Hauyenus LUTMN ana OC MNCB npueeaeHsbl B Tabnuue 3.11.

Tabnwuua 3.11 — 3HadeHus LUTI ans OC MNCB

MokasaTenb 3HayeHne Cymi, Mr/n
B3BelueHHbIE BellecTBa 5
HedTenpoaykrhbl 0,2

B Tabnuuax 3.12 v 3.13 npuBeaeHbl OCHOBHOW AManasoH CoOAepXXaHUs 3arpA3HSOLLNX

BELLECTB B OYMLLIEHHOWN BOAE, NO 3KCMEPTHOM OLEHKE YFIEHOB TEXHMYECKOW paboyen rpynnbl,

cOpacbiBaeMoi B BOAHbIE 06bEKTbl 4151 OCHOBHbIX NMPUMEHSIEMbIX TEXHOSOMMIA U pe3ynbTaThbl

pacyeTa 3HayeHus UMKO gns kpanHux 3Ha4YeHun aTux guanasoHoB. CornacHo popmyre pac-

yeta, npu 7 3a0€eMCTBOBaHHbIX MoKasaTensx npn COOTBETCTBUU nokasaTtenen kadyecrsa

ouncTkM 3Hadvennam LTM senuunHa UMKOuTtn coctasut 7,0.

Tabnuua 3.12 — OCHOBHOWN gMana3oH CoaepXXaHns 3arpsi3HSOLLMX BELLECTB, OTHECEHHbIX K TT1

BOCB, B ouneHHOM Boge, copackiBaeMOK B BOAHbIE OOBbEKTbI

[nanasoHbl KOHLEHTPaUNA 3arpsA3HSOLWNX BELLECTB, Mr/n
TexHonorum

B3B. B-Ba BlMKs XMK4 N-NH4 N-NOs N-NO2 P-POa4
BO1? 12-20 8-15 30-50 6-25 0-10® 0,05-0,4 0,7-3,5
BHYC[ 2 5-10 3-6 30-40 1-2 10-20 0,05-0,4 0,7-3,5
BH[AO 3 8-15 3-6 30-40 1-2 5-12 0,05-0,2 0,7-3,5
BHOX® 8-15 3-6 25-35 1-2 5-12 0,05-0,2 0,15-0,8
BHO® 8-15 3-6 30-40 1-2 5-12 0,05-0,2 0,3-1,0
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[dnanasoHbl KOHUEHTpaLNA 3arpAasHSIOLLNX BeLLeCcTB, Mr/n
TexHonoruu

BsB. B-Ba BIMKs XIKY N-NHa N-NO3 N-NO2 P-POa4
BHOBX® 8-15 3-6 25-35 1-2 5-12 0,05-0,2 0,15-0,8
(O] 2-5 1-3 B cooTBeTCTBMM C pedynbTaTamu, JOCTUTHYTbIMKW Ha cTagum 6uo-
Bo 5-10 1-3 NOrMYeCcKon OYNCTKU

1 Harpyaka Ha OC ¢ BO 6nu13ka k NpoeKTHOMU, HUTpUdrKauus meHee 50 %.

2) CoopyxeHusa BO ¢ Harpy3skoii Ha HUX He Bbille 60 % OT NPOEKTHOW, C PasBUTON HATPUdUKALIMER U YaCcTNY-
HOW AeHuTprudmKalmnen.

3) lna BCex TexHonorui, HaunHasa ¢ BH, guanasoH 3HavyeHuii coaep)kaHnsa B3BELLEHHbIX BELLLECTB NPUBOAATCSA
ONSA NPOEKTHOW Harpy3kum No NPUTOKY CTOYHLIX BOA,.

4) B 3HAYUTENbHOW CTEMNEHN 3aBUCUT OT AONN 1 XapakTepa cOPOCOB NMPOMbILLIIEHHbLIX CTOKOB.

5 Ona BO n BH xapakTtepuayeT cTeneHb HATPUMMKALMK, AN OCTanbHbIX TEXHOMOMI — cTeneHb AeHUTpudun-
Kaumm.

CnepgyeT yunTbiBaTh, YTO HE BCe NOKasaTenun B 04HOM Npobe OYMLLIEHHBIX CTOYHbLIX BOA MOTYyT ObITb OAHOBpE-
MEHHO 6rIM3KM K O4HOW 13 rpaHuL, Anana3oHOB (BEPXHEN Nin HUXKHERN). Tak, Mpu BbICOKMX 3HAYEHUSIX aMMO-

HWHOrO a30Ta a30T HUTPaToB ByAET NO HWXHEN rpaHvLe guana3oHa u HaobopoT.

Tabnuua 3.13 — BenuuuHa uHTterpansHoro nokasatens kadectsa o4ncTkn UMKO . ANS pas3nuyHbIX

TexHonorum oumnctkm 'CB

BenuunHa UMKOym ona gmanasoHa KoHUEeHTpauumi no Tabnuue 3.12
TexHONOMM 6e3 goouncTku C JOOHUCTKOM
ANt MUHUMarbHbIX AN MakCUMarnbHbIX | Ans MUHUManbHbIX ANs MakcumarnbHbIX
3Ha4eHun 3HavYeHun 3Ha4YeHun 3Ha4YeHun
BO 16,0 47,9 11,6 45,5
BH 8,8 21,7 6,4 20,0
BHA 7,1 18,8 5,8 17,0
BHOX® 5,9 13,3 45 11,5
BHOB® 6,3 13,8 5,0 12,0
BEHOBX® 5,9 13,3 4,5 11,5
urn 7,0 7,0 7,0 7,0

C yyeTOoM npuBeAeHHbIX BbiLEe AaHHbIX aHanM3a cutyaumm Ha obbekTax n pesynbTaToB
pacyeTta UIMKOuym BECbMa CyLLEeCTBEHHO AENCTBME Ha KA4eCTBO OYULLIEHHOW BOAbI TakMX (hak-
TOPOB CHWXKEHNA COPOCOB 3arpA3HSAOLLMX BELLECTB, KaK Hegorpy3ka COOPY>XEHUIN, HU3KOKOH-
LEeHTPMPOBaHHbIE CTOYHbIE BOAbI, @ TaKXe SABMEeHUs CUMYIbTaHHOW AeHUTpUudukaumm.

O6pallaeT Ha cebs BHMMaHue 6nusoctb 3HavYeHnn UMKOym ansa npouecca BH (kak pe-
3ynbtata nposeaeHus 6O Ha OC ¢ Hedorpyskomn) K nokasaTernsiM COBPEMEHHbLIX TEXHOSOrMM
(HaunHasa ¢ BHOX®). PasHuua sBennunHbl UMKOym BH 1 BHOX® coctaBnsiet 50-60 %, Toraa
kak ans npoueccoB 6O 1 BHOX® oHn pasnuyatotca B 2,8-3,6 pas.
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Taknum obpasom, npu 6Nn3KoN CTOMMOCTM PaboT PEKOHCTPYKUMS coopyxeHun ¢ BH (c
YaCTUYHOM OeHUTPUUKaLMen) 4aCT IKONOro-aKOHOMUYECKUIN 3APAEKT B HECKOSTbKO pa3s HUXE,
4YeM PEeKOHCTPYKUMnSA coopyxeHuin BO ¢ xyawmmmn nokasaTensaMm OYULLEHHOW BOAbI.

M3 tabnuubl 3.13 Takke XOpOLIO BMAHA Manas akonorndeckas addekTMBHOCTbL JO-
ounctkm — B npegenax 1,0-1,8 eguHuu NMKOym, Y4TO CyLWecTBEHHO HMXe pa3bpoca KpanHmnx
3Ha4YeHu NPaKTMYECKOro AnanasoHa Ans Kakaon n3 TEXHOMOMMN.

XopoLuee Ka4eCTBO OYMUCTKM Ha PACCMOTPEHHbIX HEAOMPY>KEHHbIX COOpYXeHusix ¢ BH ¢
YaCTUYHOW OeHUTpUdMKaunen Henb3s cYnTaTb UCNOSTb30BaHNEM COBPEMEHHOM TEXHOMOMMN.
OHo xapakTepusyeTcsi BbICOKMMM SKCNNyaTauMoOHHbIMUK 3aTpaTaMm 3a CHET HU3KON adhdeKTnB-
HOCTM asapauumn, He rapaHTupyeTt ctabunbHoro pesynbTata. OgHako 6eccnopHo, 4To Nogob-
Hble 06BHEKTbI HE AOSMKHbI CTAHOBUTLCSA MPUOPUTETHBIMU AN PEKOHCTPYKUMK. Cuctema Hop-
MUpPOBaHNA A0SMKHA co3fqaBaTh YCOBUSA 4N NPUOPUTETHON ModepHu3aumm bonee npobnem-
HbIX 00beKTOB, cHpachbiBalOLMX CYLLECTBEHHO Oonee BbICOKME KOHLEHTpaumm — ob6BbEeKTbI C
nonHon émnonorndeckon ounctkon ¢ UMKOym cebiwe 30.

Ha pucyHke 3.5 npuBegeH aHanus3 BenuyinHbl NMKOum ana tTpex ananasoHos MM OC
CB.

100 —
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UNKOurn
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PucyHok 3.5 — KymynsaTtueHas kpmeas obecrneveHHocTn BenmuuHbl MKO m
ans OC 'CB, no gnanasoHam n ans Bcen BbIbopkn 06bEKTOB
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PacueTt nokasatensa NKOym ans Boibopku n3 200 o6bekToB nossonsieT pasgenmtb OC
'CB Ha cnepyoLime kateropuu:

- MeHee 7 — coBpeMeHHble OC, NoCTpoeHHble (PEKOHCTPYMPOBaHHbLIE) MO TEXHOJIO-
rmam yaaneHus asota u poccopa;

- 7-10 — OC, goctaTto4yHo xopoLlo paboTatoLlimne (kak MUHUMYM C AeHUTpudmrKaumen);

-10-15 — HepeKoHCTpPyMpoBaHHble (MO0 pPEKOHCTPYMPOBAHHbIE HEOOCTAaTOYHO
yaayHo) OC, paboTatoLwme xopoLlo, npesbiwatrowmne 3HadveHna LTI HemHornm 6onee yem B
2 pasa;

- 15-30 — OC, paboTatowme yooBrneTBOPUTENBHO MO TEXHOMOMMN NOSTHOM Buonorunye-
CKOWN OYUCTKMU;

- cBblwe 30 — OC, paboTatoLime nnoxo.

Pacuet UMKOym ansa NCB npueeneH B Tabnuue 3.8.
3.3 Bblbpocbl B aTtmMocepy

MpeacTtaBuTenbHbIE AAaHHbIE MO (PAaKTUYECKMM 3MUCCUSIM B aTMOCEPHbIA BO3aYX A5
GonbLWMHCTBA NOANPOLIECCOB OTCYTCTBYIOT, TakK Kak M3MepsAeMble TOYEYHbIE UCTOYHMKN Bbl-
OpocoB NPUCYTCTBYHOT TONbKO Ans nognpoueccoB Ne 1, 16A, 20, 21. [1ns octanbHbIX NO4Npo-
LeccoB B nogasnswoLlemM 60MbWMHCTBE CryvyaeB BbIOPOCHI NPOUCXOAAT C OTKPbITON NOBEpX-
HOCTW COOPYXEHUN.

KnoyeBbiM B MMPOBOM MpaKTUKe OLEHKN KonudectBeHHoro Bo3gencteus OC MCB Ha
aTMoCdEpPHbIA BO3OYX ABMASAETCA NOHATUE CKOPOCTM ammuccum 3anaxa (C33), OU/c nnn OU/v
N NCNonb3yeTcsa AN KOSIMYEeCTBEHHOW XapakTePUCTUKN CKOPOCTU BblAENeHNsa 3anaxa UcTou-
HUKoM. B crnyyae nnowagHoro (HeopraHM3oBaHHOrO) UCTOYHMKA 3anaxa C33 paBHa nponsBe-
Aenuvto yaensHon C33 eannuueit nnowaam (OU/m?/c unu OU/M? /4) Ha nnowaab UCTOYHUKA.

lMockonbKy paBHOBECHasi KOHLUEHTpauusi ogopaHTa B BO3gyxe MNpsiMO Nponopumo-
HanbHa ero KOHUEeHTpauun B BOAe, CyLLEeCTBEHHbIM NapamMeTpoM SABMSETCS Tak Ha3biBaeMas
cnoco6BHocTk k amunccum 3anaxa (OEC). OEC ecTb konvM4yecTBo 3anaxa, Boipaxkaemoe B OU/m3
XNOKOCTKN, KOTOPOE MOXET ObITb M3BNEYEHO M3 KyOoMeTpa XNOKOCTU B CTaHO4APTHbLIX YCNO-
BUSIX.

PasnuyHbie TEXHONMOrM4yeckne XnOKoCTU, HaxoOsAWMECH B OTKPbITbIX COOPYKEHUSX,
3HaAYMTENbHO OTNIMYAOTCA APYr OT Apyra No CnocoBHOCTU K aMmuccun 3anaxa. [aHHble no 3a-
MepaM CrnocoBHOCTM K 3MUCCUMM 3anaxa PasfiMyHbIX TEXHONOMMYECKUX XKULOKOCTEN OYUCTHBIX
coopyxeHui [18] npuegeHbl B Tabnuue 3.15. [laHHble No namepeHuio yaenbHbix C33 oT pas-

NNYHBIX TexHonormdecknx coopyxennn OC MCB (no [19]) npuBeaeHbl B Tabnuue 3.16.
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Tabnuua 3.14 — [laHHble No 3amepam CnocoBHOCTM K 3MUCCUMU 3anaxa pasfyHbIX TEXHOMOMMYECKMX

XUAOKOCTEN OYMUCTHBIX COOPYXEHMUIN

3HayeHue, Tbic. OUe/m3

YKunakocTtb
cpenHee MakcumarnbHoe
Cto4Has Boga Ha BXoe Ha OYUCTHbIE COOpPYXeHUs 80 418
Mnoeas Boaa OT Cblporo ocagka 2000 10 700
N3BbITOYHBIN 1N 29 92
MnoBasi Boga oT 06e3BOXMBaHMSA CTabMNM3MpoOBaHHOIO ocajka 110 254

Tabnuua 3.15 — [1aHHble No namepeHuio yaenbHbix CO3 0T pasnuyHbIX TEXHOMOMMYECKNX

coopyxeHun OC CB

YpenbHaa C33, Tbic. OUe /M2y

CoopyxeHwne
cpenHsist MakcumarbHas
YcpepHutenb 10 26,2
NogBoasALWMA KaHan UCXOOHOM CTOYHOW BOAbI 1,4 46,6
PeleTtkn 5,2 332
AspupyemMas neckonoska 3,2 730
[NeckoBas nnowagka 1,1 3,9
[MepBMYHbIN OTCTOMHUK: MOBEPXHOCTb 2,3 394
[MepBMYHbLIN OTCTOMHUK: BOAOCIMB 7,7 73,6
A3poTeHkK (aapobHasi 30Ha) 0,51 65,1
A3poTeHK (30Ha AeHuTpudurkaymm) 0,73 14,5
A3poTeHK (aHaspobHasa 30Ha — 30Ha yaaneHus gocdgopa) 1,5 22,7
EmMkocTb npeaungudukaumm CTOMHOM BoAb! 48 65,8
BTOPUYHBIV OTCTOMHUK (MOBEPXHOCTb) 0,65 5,8
DUNbTPLI AOOUUCTKM 0,5 4,9
YnnoTHUTENb 0cagka NepBUYHbLIX OTCTONHUKOB 6,7 238
YnnotHuTenb n3bbITOYHOrO una 1,5 12,4
Mnowagka cknagmMpoBaHust 00€3BOXEHHOIO ocaaka 2,5 104

[0 MHTEHCMBHOCTN BblaeNEeHUs AypHonaxHywmux seuwecTB BCe nognpouecchbl, C y4eToOM

AaHHbIX Tabnuubl 3.16, MOXXHO pa3aenuTb Ha criegyrolime YeTbipe rpynnbl (Tabnuua 3.17).
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Tabnuua 3.16 — Knaccudmkaumsa nognpoLeccoB, MCNOMNb3YOLWNX OTKPbITbIE NOBEPXHOCTHU, MO

MHTEHCUBHOCTU BblaeNneHnAa AypHonaxHywmnx selects

pynnbl
MO MHTEHCMBHOCTU
BblaeneHus

AypHoOnaxHywux sewecrts

Mognpoueccol

Hanbonee MHTEHCUBHOE BblOENEHNE

Ne 2. YpaneHue ocepatowwmx rpybeix npumecen (necka).

Ne 4. AKKymynupoBaHWe CTOYHbIX BOA.

Ne 12A. B 4acTtu ynnoTHeHMs ocagka nepBUYHbIX OTCTOMHUKOB UIK
CMecu 0CafKoB.

Mpeaumandpurkaums ocagka nepBUYHbIX OTCTONHUKOB.

Ne 15. YnnoTHeHue cTabunmanpoBaHHbIX XUOKUX 0cagakos (nocne cbpa-

XVBaHWs)

MHTEeHCHBHOE BblaeneHne

Ne 1. OTKpbITblE KaHarbl BHE 34aHUN.

Ne 5. OcaxgeHne B3BELLEHHbIX BELLECTB (OCBETNIEHNE, NEPBUYHOE OT-
cTauBaHue).

Ne 6A. ObpaboTka B GMopeakTopax 6G1UoNorMyeckon o4nCTkM (brodunb-
Tpbl).

Ne 12A. B 4acTtu ynnoTHeHUst M30bITOYHOIO akTUBHOIO Mna.

Ne 14A. AapobHas ctabunusauus XMaknx oCaakos.

Ne 16 A. MexaHu4yeckoe 06€3BOXMBaHUE 0CAAKOB (B YacTW CKIaampo-
BaHWsA HeCTabMnNn3npoBaHHOro 06e3BOXEHHOro ocagka).

Ne 165. NMoacyluka ocagka Ha UNoBbixX NowaaKkax.

Ne 17 [lononHuTenbHas BblAEpXKa OCaaKOB B eCTECTBEHHbIX YCITOBUAX

CyliectBeHHOE BblaerneHne

Ne 3A. ObpaboTka necka Ha NecKoBbIX NMoLLaaKax.

Ne 66. ObpaboTka B GuopeakTopax GUONOrM4eCcKon OYNCTKUN (aapo-
TEHKN).

Ne 15. YnnoTHeHMe cTabunmanpoBaHHbIX XUOKMX 0CafKoB (nocre
aspobHou cTabunusaumm).

Ne 18. KomnocTtmpoBaHue 06€3BOXEHHbIX OCaZAKOB

Hebonbluoe BblaeneHve

Ne 8. OToeneHne ovnLLIEHHOW BOAbl OT B1MoOMacchl, BbIHECEHHOW 13 Buo-
peakTtopa.
Ne 9. [loounctka.

Ne 11. O6e33apaxnBaHme 0YnLLEHHOW BOAbI

Ha nHTeHCMBHOCTbL BblaeneHus gypHonaxHywmx sewecte oT OC MCB BnusT TEXHO-

noruyeckme akTopbl, NnepeyncrieHHble B Tabnuue 3.18.
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Tabnuua 3.17 — TexHonornyeckme akTopsbl, BAUSLLME HA MIHTEHCUBHOCTbL BblAENEeHNs

aypHonaxHywmx sewwects oT OC 'CB

CDaKTOpr, yBenundmeatruime MHTEHCUMBHOCTb

BblAeneHna gypHonaxHywmnx sewects

(DaKTOpr, CHMXarwwmne MHTEHCBHOCTb

BblAeNneHna gypHonaxHywunx sewecTBs

nOCTyI'IJ'IeHI/Ie CTOYHbIX BOA NO CaMOTEYHbIM KOonrek-

Topam GosbLUON NPOTSKEHHOCTU

Mopaya cTouHbix Bog Ha OC no HanopHbIM Tpybonpo-

Bogam?y

Hu3KMi1 NPOTOK CTOYHLIX BOA (MO OTHOLLEHUIO K MPO-

E€KTHOMY)

Bbicokui NPUTOK CTOYHbIX BOL (I'IO OTHOLUEHUIO K Npo-

€KTHOMY)

Bbicokas 3arpA3HEeHHOCTb CTOYHbIX BOO OpraHun4ye-

CKMMU CoeaNHEHNAMU

Hwuskas 3arpA3HEeHHOCTb CTOYHbIX BOA OpraHN4YeCKuMmn

coeanHeHnAaAMmn

Bbicokas 3arpA3HEeHHOCTb CTOYHbIX BOA Cyﬂb(*)aTaMl/l

(B BonblUMHCTBE CryYyaeB — NPUPOAHbLIA OH B BOAE)

Hwuzkas 3arpA3HEeHHOCTb CTOYHbIX BOA4 Cyﬂb(baTaMl/I

Ncnonb3oBaHne aapmpyemMbix NeCKON0OBOK

Mcnonb3oBaHue Opyrux TMunoB NecKoJ10BOK

Hanuuyne neckoBbIx nnoLwjagok

MexaHn4yeckasi OTMbIBKa necka

Hanuyne nepBrYHbIX OTCTOMHUKOB

OTcyTCcTBME NEPBUYHBIX OTCTOMHMKOB (MOXET ObiTh
LenecoobpasHo TOMNbKO B TEXHOMOIMAX C yaaneHuem

asoTta u cocdopa)

HeCBoeBpemeHHoe yoaneHune KOpKn € NOBEPXHOCTHU

NepBUYHbIX OTCTOWNHUKOB

Hagnexawas SKCryaTtaund nepBUYHbIX OTCTONHUKOB

(nmMbo ux oTcyTcTBUE)

Hannuue B TeXHOMNOrMyeckom cxeme CoopyXeHum

auuagoduKauumy ocaaka nepBUYHbIX OTCTONHUKOB

OTcyTcTBUE Noanpolecca aunaogmkaumm

Hanuune aH83p06HbIX 30H B a3pOTEeHKax (TeXHOJ'IOI'I/IFI

©uonoruyeckoro yaaneHus gocgopa)

OTcyTCTBVIe aH83p06HbIX 30H B a3pOTEeHKax

HeynosneTBopuTensHas aspauus, Hanun4me 3acton-

HbIX 30H

Xopolas aspaumsi B a3poTeHKax

HepoctaTtoyHas aspaumsi UMeLwmxcsa aspobHbIX cTa-
OvnM3aTopoB C NoJayen B HUX ocagka NepPBUYHbIX OT-

CTOWHWKOB 1 N36bITOYHOIrO akTMBHOIO Mna

Hagnexawasa aspaums aspobHbIX cTabmnmMsaTopos

(nn6o nx otcyTcTBME)

C6paknBaHve ocaka Nnpuw BbICOKOW Harpyske Ha Me-
TAHTEHKU, HapyLUEeHNe TEXHONMOrMYECKoro pexmma

cbpaxnBaHus

C6paxueaHue ocagka npv HU3KOW Harpyske Ha Me-

TaHTEeHKW, Hagnexallee noagepXxXaHne pexmma

Cb6poc 6uorasa meTaHTEHKOB 6€3 yTUNM3auun n Cxu-

raHusi Ha ceeye (HepernameHTHoe JeNCTBUue)

Hapgnexalas ytunusaums 6uorasa

Hanuuuwe ynnotHutenen copoXeHHOro ocagka

HenocpeacTteeHHast nogaya c6poXXeHHOro ocaaka Ha

obe3BoXxnBaHue

Hanuune unosbIx nnowanok

MexaHuyeckoe obe3BoxmBaHue ocagka
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q)aKTOpr, yBenundmearuime MHTEHCUMBHOCTb CDaKTOpr, CHMXarwwmne MHTEHCUBHOCTb

BblAeneHna gypHonaxHywmnx sewects BblAeNneHna gypHonaxHywunx sewecTBs

HakonneHvne HecTabunmManpoBaHHOro ocagka Ha Tep- | BbICTpblIii BbIBO3 (MK AanbHelwasn obpaboTka) cTa-
putopun OC OMNM3MpoBaHHOIO ocagka NMbo UCNonb30BaHNE TEX-

Homorn ctabunusaunm ocagka

Hanuune coopyxeHnin TEpMUYECKON CYLLKM ocagka OTCcyTCTBUE COOPYKEHMIN TEPMUYECKOIN CYLLKN TMBO

npuv HeAOCTaTOMHOWM OYMCTKE BbIOpPOCOB Haanexallas ouncTka BblopocoB

1) [laHHbIN dbakTop MOXET AeCTBOBaTb M NPOTUBOMOIOXKHO, 3@ CYET TOrO, YTO MNMPUW HaropHol nepe-
Kauke neTy4me BellecTBa Nog AaBfieHNWeM pacTBOpPEHbl B CTOYHON BOAE, a NOCMe pasrpy3ku B NPUEMHYHO Ka-

Mepy ObICTPO yneTy4mBatoTCs.

B cBs13M ¢ 04eHb 60MbLWMM KONMYECTBOM TEXHOMOMMYECKUX (PaKTOpOB, BNUSAIOLNX HA
WHTEeHCMBHOCTL BbibpocoB oT OC ['CB, HopMnpoBaHue 3TUX BbIBPOCOB MO TEXHOSIOrMYECKUM
nokasaTtesiiM He npeacTaBnseTcss BO3MOXHbIM. HopMnpoBaHne SOSMKHO OCYLLEeCTBNATLCSA Ha
ypoBHe TpeboBaHUN K HeAOMYLLEHMIO CUTYaLMIA, BEAYLUNX K CYLLEeCTBEHHOMY POCTY BbIOPOCOB,
NepeKpbITUIO KPUTUYECKMX YyHacTKoB noBepxHocTen OC € yCTPONCTBOM COOPY>KEHUIN OYUCTKU
Bbl6pocoB ¢ TpeboBaHMeEM 3(PPEKTUBHOCTUN HE HUXKE YCTaHOBIEHHON.

Cutyaumsa c sbibpocamu OC MNCB aHanornyHa, Tak Kak NpakTU4eckun Bce COOPYXeHUs
Ha HUX UMEIOT OTKPbITble NOBEPXHOCTN. OOQHAKO B CBA3U C HU3KOW 3arpsA3HEHHOCTbIO JOXAe-
BOr0 CTOKa OpraHU4ecKMMu BellecTBamMu BbiOPOCHI AyPHONAXHYLLMX BELLECTB U TOKCUYHbIX
BewecTB ¢ nosepxHocTn OC MNCB npeHebpexmumo Manbl, X HOPMUPOBaHME NN OYUCTKA He-

uenecoobpasHbl.
3.4 Obpa3oBaHue oTX040B

MepeyveHb oTxopoB, obpasytowmxcsa Ha OC TCB, ncuncnserca gecatkaMmy no3vunii.
B tabnuue 3.19 npuBeaeH npumep OoTYETHOCTM MO OTXo4am, 00pa3oBaBLUMMCH HA KPYMHOM

OC I'CB (no gaHHbIM aHKeTUPOBaHUS).

Tabnuua 3.18 — lNMpumep oT4eTHOCTU NO OTXoAaM, obpasoasLummMmcs Ha kpynHom OC CB

Koa otxoga no dege- Knacc
HaumeHoBaHue BUOB OTXOJ0B panbHOMYy KJ‘IaCCI/ICbVIKaLI.I/I- ONnacHoOCTU OoT-
OHHOMY KaTarory OTXOAoB xona

Jlamnbl pTyTHblE, PTYTHO-KBApLIEBbIE, JNIIOMUHECLIEHTHbIE, YyTpa-
Py Py P yIP 47110101521
TUBLUME NOTpebutenbckme cBorcTBa (PTYTHbIE Nammbl, MIOMUHEC- 1
(3533010013011)
LeHTHble pTyTbcoaepallne Tpybku, oTpaboTaHHble U Bpak)
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HanmeHoBaHMe BMOOB OTX040B

Koa otxoga no dege-

panbHOMYy Kraccudmkaum-

Knacc

onacHoCTH oT-

OHHOMY KaTarnory oTXo4oB xoga
OTxoabl CUHTETUYECKUX U MOMYCUHTETUYECKUX MacesT MOTOPHbIX 4131000131 3
(macna MoTopHble OTpaboTaHHbIE) (5410020102033)
OTxoabl MMHeparnbHbIX Macen MHAycTpuanbHbiX (Macna uHgy- 40613001 31 3
CcTpuanbHble OTpaboTaHHbIE) (5410020502033)
OTx0Abl CMHTETUYECKMX Macen KOMMNPEeCCOopHbIX (Macna koMmnpec- 41340001313 3
COpHble oTpaboTaHHbIe) (5410021102033)
OTxoabl MUHeparnbHbIX Macen TypbuHHbIX (Macna TypOuHHbIE OT- 40617001313 3
paboTaHHble) (5410021202033)
OTxogpbl Npu 0be3BpexxMBaHUN KOMMYHarbHbIX OTXO40B (3ona oT
7 47 10000000
CXKuraHusa keka) (3onbl, WNak1 U Nbifib OT TOMOYHBIX YCTAHOBOK U 4
B (3130000000000)
OT TepMUYeckon 06paboTkn 0TXO4O0B (30Ma OT CKUraHMs Keka))
Mbinb (MOPOLLOK) OT WMAOBAHMS YEPHbBIX METanNNoB C coaepxa-
36122101424
Huem meTanna 50 % v 6onee (MbiNb (MM NOPOLLOK OT LWNMGOBa- 4
(3515036611004)
HWS1 YepHbIX MeTannoB (c cogepxaHvem metanna 50 % n 6onee))
OOTMpPOYHLIN MaTepuan, 3arpsi3HEHHbIN HedTbo UM HedTeNpo-
AykTamu (cogepkaHue HedTM unu HedpTenpoaykToB meHee 15 %) 919 204 02 60 4 4
(oBTUpOYHBIN MaTepuan, 3arpsi3HeHHbIV Macnamu (cogepxaHue (5490270101034)
mMacen meHee 15 %))
CanbHukoBas Habueka acbecTo-rpadutoBasi, npomacrieHHas (co-
91920202604
aepxxaHne macna meHee 15 %) (canbHukoBas Habueka acbecTo- 4
(5490300301034)
rpachmToBas, npoMacneHHas (cogepxxaHue macna meHee15 %))
CmeT ¢ TeppuTopun NpeanpuaTua ManoonacHbIn (TBepable KOM- 73339001714 4
MYyHarbHble 0TXoAbl (CMeT C TeppuTOopUn)) (9100000000000)
Mycop OT op1CHbIX 1 BBITOBLIX NOMELLEHNIA OpraHM3aunii Hecop-
TUPOBAaHHbIN (MCKMOYas KpynHorabapuTHbIN) (Mycop OT GbITOBbIX 73310001724 4
nomeLLeHUI opraHM3auuin HeCOPTUPOBAHHLIN (UCKIOYast KPYMHO- (9120040001004)
rabapuTHbIN))
Omxo0s! npu obpabomke ocadkog cmoyHbIx 800 (Kek — obe3eo-
)KeHHbIlU ocadok rocre yeHmpugyauposaHusi) (omxodbi (ocadku) 7 46 000 00 00 0 4

pu MexaHu4eckol u buono2udyeckol O4YUCMKEe CMOYHbIX 800

(kek — 06e380KeHHbIl 0caldoK nocrie ueHmMpugyauposaHusi))

(9430000000000)
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HanmeHoBaHMe BMOOB OTX040B

Koa otxoga no dege-

panbHOMYy Kraccudmkaum-

Knacc

onacHoCTH oT-

OHHOMY KaTanory oTxogoBs xoaa
Mycop ¢ 3awjumHbix pewiemok x035UcmeeHHO-6bImosol u cme- 72210101714 4
waHHoU KaHarnu3ayuu manoonacHbll (9430000000000)
Ocadok ¢ neckorio8oK npu O4YUCMKe XO035UCMeeHHO-bbImosbIX U
CMeWwaHHbIX CMOYHbIX 800 MasnoonacHsbIt (omxodbi (ocadku) ripu 72210201394 4
MexaHu4yeckol u buonoau4yeckol o4UCmKEe CMOYHbIX 800 (MECOK (9430000000000)
0Mm OYUCMHbIX COOPYXKEHUU))
lMpoyue omxodbi npu obpabomke Xx035UCMEEHHO-6bIMOBbLIX U
CMeWwaHHbIX CMOYHbIX 800 (ocadku om pea2eHmMHOU O4YUCMKU
. 72290000000
CMOYHbIX 800) (rpoyue ocadku om peazeHmMHOU OYUCMKU CMOoY- 4
. (9450000000000)
HbiXx 800 (omxo00bI (ocadku) om peaz2eHmMHOU OHYUCMKU CMOYHbIX
800))
AbpasuBHbIe Kpyrn oTpaboTaHHbIe, NOM oTpaboTaHHbIX abpa3sms-
45610001515
HbIX KpyroB (abpasuBHble Kpyrn oTpaboTaHHble, NToM oTpaboTaH- S
(3140430201995)
HbIX abpa3nBHbIX KPYroB)
OcTaTkn 1 orapku cTanbHbIX CBAPOYHbIX 3MEKTPOOoB (OCTaTKM U 91910001205 5
orapkv CBapOYHbIX 3N1eKTPOAOB) (3512160101995)
Jlom n oTxoabl, cogepxallime He3arps3HeHHble YepHble MeTansbl
. 46101001205
B BMAE M3OENWI, KYCKOB, HECOPTMPOBAHHbLIE (FTOM YepHbIX MeTar- 5
. (3513010001995)
OB HECOPTUPOBAHHbIN)
CTpyXKa YepHbIX MeTanfnoB HecopTUPOBaHHAA He3arpA3HeHHas 36121203225 5
(cTpyKKa YepHbIX MeTannoB He3arpsa3HeHHas ) (3513200001995)
OTxogbl NONUATUNEHOBOW Tapbl HE3arpsi3HEHHON (NONUATUMEHO- 43411004515 5
Basi Tapa NoBpexaeHHas) (5710290313995)
Mpoune pe3uHoBblE WU3ZenWs, yTpaTuBLUME nNOTpebuTenbckme
CBOWCTBA, He3arpsisHeHHble (Pe3nHoBble ynnoTHuTenn) (pes3uHo- 43119000000 5
Bble U3Aenunsl HesarpsisHeHHble, NoTepsBLUME NOTpebuTenbcKue (5750010113005)
CBOWCTBA)
MuweBble oTXodbl KyXOHb U OpraHu3auuii 06LLEeCTBEHHOMO nuTa-
73610001305 5

HWS, HECOPTMPOBaHHbIE (MULLIEBbIE OTXOOb! KYXOHb U OpraHn3auui

06LLEeCTBEHHOIO NMUTaHUSA, HECOPTUPOBAHHbIE)

(9120100100005)
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Kak BunaHo n3 tabnuubl 3.19, n3 22 noMMeHoBaHHbIX B HEW BUOOB OTXOO0B TOSbKO 4
(BblOENEHBbI KYPCUBOM) ABNSAOTCA TexHonormyeckumm. O6bemMm n nepedeHb HeTexHonornye-
CKMX OTXOA0B OnpenensatTcs MHOXECTBOM (hakTopoB, cpean KOTOPbIX:

- cnocob xo3anMcTBoBaHUS (NPU MakCMManbHOM BbIMOMAHEHUN paboT CBOMMW CUNamu
obpasyeTcss MakCMMyM OTXOOB, MO Mepe pocTa CEPBUCHOrO OOCNYXMBaAHUA N ayTCOPCUHra
NX KONMMYEeCTBO CHWXaeTcs);

- CTeneHb M3HOCa 34aHuN U COOpYKeHUN (06beKTbI, coopyxeHHble 30—-60 neT Hasag, B
OonbLUen CTENEHN HYXXOAKTCA B TEKYLLEM PEMOHTE, C 0O0pasoBaHMEM OTXO40B).

Takum obpas3om, HeTEXHONOMMYECKNe OTXOAbl HE AOIMKHbI ABMATLCA NpeaMeToM HOp-
MUPOBaHUA.

Ob6pasoBaHue TeXHOOrM4Yecknx oTxoaoB Ha obbektax OC ['CB konnyecTBeHHO onpe-
AenseTcsa BO3AENCTBMEM CreAyoLWMX OCHOBHbIX rpynn hakTopos:

1. OTHeceHMe 0cafkOB CTOYHbIX BOA K NPOaYKLUK

Ocagku, obpaboTaHHble TEM UM MHBIM CMOCOBOM C Lienbio NOAroTOBKN K MCMOMb30Ba-
HUIO B KQ4YEeCTBE OpraHnyecknx yaobpeHuin, KOMNoCcToB, NOYBOrPYHTOB, PEKYNbTUBAHTOB U T. M.
N cooTBeTCTBYOWME TpeboBaHMAM OOKYMEHTauuMu, onpegenstoLllen TpeboBaHnsa K ocagkam,
ncnonb3yemMbiM B 3TUX uensax [20—23], unn paspaboTtaHHbiM TY Ha KOHKPETHLIN BUA, NPOaYK-
UK, SBRASTCA NOBOYHON NPOAYKUMEN.

2. OTHeceHVe 0caZKoB K 0TXo4am

B cootBeTcTBUM C N2 458-03 «O6 oTxogax npom3BoacTea n notpebnenusn» [24] (cta-
Tba 1, NYHKT &), «0TX04bl NPON3BOACTBA U NOTpebneHus (ganee oTxoAbl) — BewecTBa uUnu
npegmeTbl, KOTopble 06pa3oBaHbl B NpoLecce NPOM3BOACTBA, BbINOSHEHNA paboT, oka3aHus
ycnyr unm B npouecce notpebrneHns, KoTopble yoanawTcs, NnpegHa3HadYeHbl Anga yaaneHus
UNn nognexar yaaneHuio B COOTBETCTBMM C HAacToAwmMM D3 ».

YoaneHnio C TeppuUTOPUM OYMCTHBLIX COOPYXEHWW, Ha KOTOPbIX OCYLLECTBASETCH
o4YncTKa BoAbl M 06paboTka ocagkoB, nognexaT ocagku, npowewme TEXHOorMyeckme cra-
Ann obpaboTkn, NpeayCMOTPEHHbIE MPOEKTHOM U TEXHUYECKON LOKYMEHTauuen, He npeay-
cMmaTpuBatoLen nonyyYeHne n3 HUX BTOPUYHOM NPOAYKLMK, OTrpy>KaeMon notpebutento, nnbo
He Nony4MBLUNE NPUMEHEHWS Kak yaobpeHue, pekynbTUBaHT Uin MHOE, B COOTBETCTBUU C Bbl-
LIEYNOMSIHYTbIMMU AOKYyMeHTamMu. Takum obpasom, 3TN ocadKu OTHOCATCS K OTX04aM npouns-
BOACTBA 1 NOTpebneHus.

Ocapgok nocne NpoMeXyTOYHbIX CTaauMi 06paboTKn He NOANEXUT yaaneHuto ¢ Teppu-
TOPUI OYMCTHBIX COOPYXXEHWUI, HE KNacCuuunpyeTecs Kak «0TXo4 Npon3BoacTBa 1 notpebne-

HUA».
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Ocagkun, He ncnonb3yemble B KayecTBe NOOOYHOM NMPOAYKLUN UM HE COOTBETCTBYHO-
lwme TpeboBaHNAM BbilleyKa3aHHOM HOPMAaTMBHOW OOKYMEHTauuu, yaansemble 3a npeaensl
TEXHOJSTOrMYECKUX COOPYXEHUN N pasmeLlaemMble Ha nonuroHax ThO, nonuroHax NpombILLNeH-
HbIX OTXOJO0B U Creumann3npoBaHHbIX NOSIMIOHAX, OTHOCATCS K OTX04aM Npou3BOACTBa U Mo-
TpebneHus. Knacc onacHOCTM ycTaHaBnmMBaeTCs B COOTBETCTBUU «KpuTepusmmn oTHeceHus
OnacHbIX OTXOA0B K KIaccy OnacHOCTU AN OKpyatowen npupoaHon cpeabl» [25] n B 60nb-
wuHcTBe OC 'CB oTHocuTes K V=V Knaccy onacHOCTW A51s1 OKpyXatoLen cpeqbl.

3. ObpasoBaHMe ocagkoB (N0 CyXOMy BELLECTBY), OTHOCSALLMXCSA K OTX04aM, C y4eToM
n.n. 1-2. B aTy rpynny gakTopoBs, BAMSAOLLMX HA 00 beMbl 06pa3oBaHUA OTXOA0B, BUSIOT:

- 3arpA3HEHHOCTb CTOYHbIX BOA rpydObiMn oTOpocamy;

- 9(b(peKTUBHOCTb 3agepkaHns 0TOPOCOB Ha peLueTKax;

- 3arpsA3HEHHOCTb CTOYHbIX BOJ NECKOM;

- 9(p(PeKTUBHOCTL 3aZlep>kaHNs Necka B NECKONOBKaXx;

- 3arpA3HEHHOCTb CTOYHbIX BOZ, (KOHUEHTpauna B3BeLleHHbIX BelwwecTB 1 BI1K). Yem
BblLLE 3arpsi3HEHHOCTb U rNy6xke o4ncTka, Tem Bonblue Macca Cyxoro BellecTBa ocajka;

- yOoernbHasga Harpy3ka Ha cCoopyXeHust Bonorm4eckom O4YMCTKM NO OPraHN4YeCcKUM Be-
LLlecTBaM (YeM HWXKe Harpyska, TEM Huxe obpasoBaHne M3ObITOYHOro akTUBHOMO Mna);

- UICNOMb30BaHME peareHToB AN ocaxaeHus gocdaTtos (yBenmMynmBarT Maccy us-
ObITOYHOIO aKTUBHOIO Una).

4. Hannune n apdeKTMBHOCTb paboThl COOPYXEHUI NO cTabunmusauumn ocagka (CHu-
XKalT Maccy Cyxoro BeLecTBa)

5. MybuHa o06e3BOXunBaHNA ocagka:

- Hanu4ne n aPPEKTUBHOCTL COOPYKEHUIN MEXaHNYECKOrO 06e3BOXMBaHUS;

- ICMONb30BaHNE MWHeparnbHbIX peareHToB ANs KOHAMUMOHWPOBaHUS ocajka
(pesko yBenuumBaloT Maccy o CyxoMy BeELLECTBY U (pakTU4eCKyto Maccy);

- cobntogeHne pernaMmeHTa aKcnnyaTauum nnoBbiX NAowanok;

- HanNu4ne NOANPOLLECCOB KOMMNOCTUPOBAHUS, CYLLUKN, CXXUTAHNUS.

[Ananas3oH konuyecTea 06pasyoLmMxca 0TX040B (NPW YyCOBMK, YTO OCaAKN HE HaxoaaT
NPUMEHEHNSA N Pa3MELLATCA UMK YTUNM3UPYIOTCH Kak 0TX0A4bl) B 3aBUCMMOCTU OT TEXHOSO-

MR, CYLLEeCTBEHHO BANAIOLNX HA 3TO KONMYECTBO, NpmBedeH B Tabnumuax 3.19 n 3.20.
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Tabnuua 3.19 — dakTnyeckun gnanasoH konmyectsa obpasyomxcs rpybbix 0TXo40B

TexHonorus KonnuectBo, mM3/106 M3 cTouHOM BOAbI*

Moanpouecc Ne 1. BbigeneHue nnaeawlmx rpybbix npumecei

(npouexuBaHue) 5-35

Mognpouecc Ne 1-1.
O6paboTka (OTMbIBKA M 00e3BOXMBAHME) rpyObIX NpUMecen, 3a-

OepXaHHbIX Ha peLueTkax 3-25

Moanpouecc Ne 2. Ypaanewwe ocefpawlimx rpybbix npumecen
(necka) 10-100

Moanpouecc Ne 3. ObpaboTka necka 7-80

Tabnuua 3.20 — Pac4eTHbIA AnanasoH KonmyecTBa 00pasyoLLerocs ocagka CTOYHbIX BOg,

TexHonorus . .
. Macca ocagkoB, Kr Cyxoro BelecTBa/kr hakTuieckom BnaxHocTi, Ha 1000 m3 cTo4HoM
Buronornyeckon
BOAbI™, MPM UCMONb30BaHUN TEXHONOMn 06paboTkn ocagka
OYUCTKM
Bes crabunusaumm AC MC
C)K***
+MO +MO + TC +MO** +MO + TC +MO** +MO + TC

BO 215/1075 215/239 182/909 182/202 152/759 152/169 65/90
BH 195/975 195/217 166/831 166/185 140/701 140/156 64/89
BHA 195/975 195/217 166/831 166/185 140/701 140/156 64/89
BHOX® 230/1150 230/256 201/1006 201/224 175/875 175/194 99/137
BHOB® 210/1050 210/233 180/900 180/200 153/763 153/170 74/102
BHOBX® 220/1100 220/244 190/952 190/212 164/818 164/182 86/119

*[o pacyeTy ANns AaHHbIX MO 3arpsA3HEHHOCTM CTOYHbIX BOA, NPMBEAEHHbIX B Tabnuue 1.3, No TeXHONormm
©e3 nepBNYHOro ocBeTreHus. [Ina CTOYHbIX BOA, C APYrov 3arpsi3HEHHOCTBIO U B APYIMX YCNOBUSAX AaHHbIE OyayT
oTnuyaTbcs.

** Macca dhakTn4eckon BNaxxHOCTWN NpuBedeHa Npu cogep>xaHum Ccyxoro BellecTtsa B kKeke 20 %.

***[pn cogepxaHWM Cyxoro BellectBa 72 %, onpegensemMoMm TEXHONOrMYeckon LenecoobpasHoCTbio
TPaHCMOPTUPOBKUN U NEPErPY3Kn 307bl.

Taknum obpasom, KonmyecTBO 0BpasyrLMXCs OCadKoB OnpeaenseTcsa pasHoHanpas-
NEeHHbIMU hbaKTopaMK, YTO He MO3BOMSET OCYLLECTBNATbL TEXHONOrMYeckoe HopMMpoBaHue
3TUX AMUCCUNA.

HenpuemnemMocTb HOPMMPOBAHUS KONMYECTBa OCAOKOB, Kak OTX040B, MMEET NoA CO-

6o n B6onee rnybokMe OCHOBaAHUS, HeXxenu BONbLUOM AMana3oH MX BO3MOXHbIX 0O6beMOB.
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Moaxoapbl K NpoLeccy OYUCTKU Kak K 06paboTke CTOYHbIX BOA C LEeSibio, B TOM YUCe MUHK-
ManbHOro obpa3oBaHMsi 0cajka Kak 0TxoAa, nognexalwlero yaaneHuto, aBnaTca ycrapes-
wumn. CoBpeMeHHbIN, aHepropecypcHbin, nogxod (3PM1) k o4ncTtke (TouHee — obpaboTke)
CTOYHbIX BOJ OPUEHTUPYET OTHOCUTLCS K HEM KaK K NPOLEeCcCy KOHLUEHTPUPOBaHUSA 1 yTUNn3a-
LUK COCTaBNAOLLMX €€ XMMNYECKUX BELLLECTB U 3N1IEMEHTOB, UMEIOLLNX SHEPreTUYeCcKyto, yooo-
PUTENBHYIO Y MHYIO LEHHOCTb, a Takke TENSI0BOW 3HEPTNN CaMUX CTOYHBIX BOA [26]. OTOT noa-
X0 OCHOBbIBAETCS Kak Ha MOHMMaHMUM KOHEYHOCTM NPUPOAHbBIX pecypcoB (HedTb, hocdaThl),
Tak 1 Ha YCTONYMBOM POCTE CTOMMOCTU PeECYpPCOB, Npou3oLLeLlemM B nocnegHue asa aecatu-
netus.

C Tou4kmn 3peHuna IPI1, yem Bonblue BbIAENEHO U3 CTOYHOM BOAbl €€ COCTaBISOLLNX
(opraHun4yeckoe BeLLeCcTBO, a30T, pocdop), TeM Bonblue BewecTB MOXET OblTb YTUNU3NPO-
BaHO Kak Ha camux OC 'CB (ansa nony4yeHust aHeprum), Tak 1 3a ux npegenamu. B cuny Toro,
4YTO NMpoUEecChl AeHUTpUUKaumn n yaaneHus gocdopa HyXgalTca B OpraHM4eckomM BelLle-
CTBE AN CBOEro MPOTEKAHWUS,, OHU KOHKYPUPYIOT C 3HEpProreHepupyoLwmmMmn npoleccamm
(npexpae Bcero, aHa3pobHbLIM COpakMBaHMEM) 3a OpraHMYeckoe BeLecTBO. TeXHONornm4yecknm
YPOBEHb COBPEMEHHbIX peLLeHNn, Hanpumep, B EBponerickom Cotose, cenyac oLeHnBaeTCs B
OCHOBHOM MO YPOBHIO 3(PEKTUBHOCTU MOMYYEHUS SIHEPTUN N3 CTOYHbBIX BOA MNPU HEM3MEHHOM
(BLICOKOM) YPOBHE OUYUCTKM.

OpaHako BO3MOXHO 1 LienecoobpasHo OCyLEeCTBNATbL HOPMUPOBaHUE (4Ns1 KpYNHENLLIMX
O0OBHEKTOB U BbILLE) HA OCHOBE TEXHONOMMYECKNX NokasaTenemn KpUTUYEeCKMX CBOMCTB OTXOAOB,
HenocpeaCcTBEHHO BAUSIOLLMX HA OKPYXaloLLylo cpeay.

K aTum cBoncTBam crnegyeT OTHECTH:

- cofepaHme opraHM4eckoro BeLecTBa B ocagke (HOpMMPOBaHME CIIULLKOM BbICOKOTO
COAEepXXaHNA OpraHMYEeCcKOoro BeLecTBa Kak Kputepusa HectabunbHOCTU ocagka);

- cogepxaHue opraHNM4eckoro BellecTBa B necke;

- coaepaHme opraHM4eckoro BellecTBa B OTOpOCax C peLleTok.

O6pasoBaHune otxogoB Ha obbektax OC NCB nonHOCTLI0 onpeaenseTcs nx noctynne-
Huem c MNCB, a oHo, B CBO o4vepeab, ycrosuammu gopmmpoBanud MNCB, HaxogawmMmmncsa BHe
chepbl BNINAHUS opraHu3auuu, akcnnyatupytowen LICB.

TpaHchopmaumsa NOCTyNaLWmMX 3arpa3HAOLLMX BELECTB NpakTUYeCckn OTCYTCTBYET, 3a
NCKITOYEHNEM OYNCTKM B Bronnato. EgMHCTBEHHbIM npouecc 06paboTkm 0TxoaoB 06e3BOXM-
BaHWe ocagkoB. Takum obpasom, konmyectBo otxogos [NMCB no cyxomy BellecTBy He noase-
XWUT HOpMUMpOBaHM0. HeobxoamMmo HopMMpOBaTb COAEpPKaHME CyXOro BellecTBa B dhakTuye-

CKOW Macce OTXo4oB.
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Pazpgen 4. OnpegeneHne Hannyylunx AOCTYNHbIX TEXHONOMMM

4.1 OcobeHHOCTU MeToaonormu onpeaenednsa HOAT npumeHnTenbHO

K nogortpacinu

BbloeneHHble B pasgene 1 akonorndeckme npobnembl (3agadn) oTpacnu, C y4eTom
aHanmsa hakTMyeckn NpPUMEHsIEMbIX TEXHOMOMW, NPOBEAEHHOMO B pa3gene 2, nogpasnens-
I0TCA Ha crneayoLlme:

1) MpumeHuTtensHo k OC CB:

a) B 06racTtu noanpoLeccoB OYUCTKN CTOYHbIX BOA:

- OYNCTKA CTOYHbIX BOA OT OpraHU4eCKnX 3arpsasHeHUn, cCoegmHeH a3oTa,
coeiHeHun pocopa;
- ob6e33apaxnBaHmne OYnLLIEHHbIX BOA,.

6) B obnactn nognpoueccoB 06paboTkn 0CagKoB CTOYHBIX BOA C LiENbIO MOMyyYeHns
noboyHon npoaykumm (buorasa, opraHM4ecKkoro yaobpeHus, NoYBOrpyHTa, pPeKynbTUBaHTA
WU T.N.), WX NPaKTUYECKN HEOMACHOro MK ManoonacHoro oTxoda, NpeaHasHa4YeHHoro ans
pasMeLLEeHNs B OKpyXKaloLLen cpeae:

- onTUManbHasa ctabunusaumsi 0CagKkos,

- 3HeproreHepauus Ha 6ase opraHN4eCcKoro BELLLECTBA OCAAKOB;
- COKpaLlleHMe MacCbl OCaaKOB;

- obe33apaxnBaHne 0CaaKoB.

Kak nokasaHo B pasgenax 2—3, B cdpepe 0b6paboTku ocagka Yactb PyHKLMIA Noanpo-
LLeCCOB MOXET nepecekatbcs NMbO coBnagaTb, YETKOE pasrpaHNYeHne Nx HEBO3MOXHO.

2) MpumennTtensHo k OC MNCB:

a) B ob6nacTtu noanpoLeccoB OYUCTKN CTOYHbIX BOA:

- OYMCTKA CTOYHbIX BOA OT B3BELLEHHbIX BELLECTB M HEPTENPOOYKTOB;

- ouncTKa cTouHbIX Bog oT BIK, coeguHeHn a3oTa n goccopa, obessapa-
XMBaHME OYMLLEHHbIX BOA (MpY NonagaHny B AOXAEBYIO KaHANM3aumo X03aMCTBEHHO-0bI-
TOBbIX CTOYHbIX BOA, MO0 HEHaanexalem COCTOSHUN TeppuTopui Bogocbopa);

6) B obnacTtu nognpoueccoB 06paboTkn ocagka: CoKpalleHne MacChbl 0CagKoB.

Onpegenexnve HOT npon3BoAMNOCH C TOYKU 3pEHMS NOMHOThI PELLEHNS BblLLenepevmnc-
NEHHbIX 3agav.

Bce gpyrue akonornyeckme 3agayvv, BO3HMKalOLWME B CBA3N C 06pa3oBaHMEM CTOYHbIX
BOL MNOCESIEHNUA U UX OYUCTKOWN, HE MMEIOT Ha HaACTOALLMA MOMEHT NPaKTUYECKUX PELUEHUMN.

rlyTI/I nX peLleHnda n3rnoXXeHbl B pasgene 7, NOCBALEHHOM nepcnekTMBHbIM TEXHOJIOTNAM.
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C yyeTom npobnem oTpacnun He MeHee BaXXHbIM, YeM onpegenenune camux HAT, aBns-
eTcsa onpegeneHne nx npuMmeHmmocTn. OHo GasupyeTcst Ha ABYX OCHOBHbIX KPUTEPUAX:

- MakCumarbHasi 3KOJIoro-akoHoMmuyeckas 3(pdeKTMBHOCTb, HamnpaBfeHHas Ha
npefoTepaLleHe HepaunoHanbHOro pacxogoBaHNA NHBECTULIMOHHBIX PECYPCOB;

- KOMOMHMPOBAHHbBIA NOAX04, C YH4ETOM KaK TEXHONMOMMYECKMX BO3MOXHOCTEN Ha
OC, TaKk 1 BO3MOXXHOCTEN BOOHOro ob6bekTa.

OnucaHHasa B pasgene 3 cuTyaums ¢ pasBuTueM nogotpacnu Tpebyet obecnedeHns
MaKCUMarnbHOW 3KOJTOro-akoHOMU4eckomn acpdekTMBHOCTU. [1Ns OOCTUXKEHMS STOro onpeaene-
Hne HOT Heob6xoauMMO ocyLLecTBNATbL, B TOM Yucne (CM.: nogpasgen 1.8), B yBA3Ke C OLEHKON
COCTOSIHMSA BOAHOro 06bekTa, Kyaa ocyllecTsnseTca copoc obpabaTbiBaeMon CTOMHOW BOAbI.
[aHHas yBa3ka gomkHa obecneynTb NpUMEHEHNe TEXHONOrMM, ONTUManbHO COOTBETCTBYHO-
LLIen 9KONOrM4YeCKoMYy COCTOSIHWMIO BOAHOro obbekTta. Peyb naget nmeHHo o6 onpeneneHun
YPOBHS TEXHOMNOMMK, a HE pacyeTe KayecTBa CTOMHOW BOAbI, 4OMYCTUMOW K cOpocy B BOAHbIV
obbekT. MNogpasymeBaeTcd, 4yto nobas NpUMMEHEHHast TEXHOMNOrMS LOSKHa 3JKCnnyaTupo-
BaTbCsl B ONTUMArbHbIX, YCTOMYMBbBIX YCNOBUSX U NPWU YCNELLHON peanu3aumm MMeeT orpaHu-
YEeHHbIN JMana3oH NokasaTenen KadyecTBa OYUCTKMN.

BaxHo noHumatb, 4yTto 6onee 95 % BCcex cuUTyauui PEKOHCTPYKUMN CyLLECTBYHOLLNX
n ctpoutenbcTBa HoBbix OC peanu3yloTcsl B CyLLECTBYIOLMNX HACENEHHbIX MyHKTaX U OTHO-
CATCS K y)XKe CYLLEeCTBYIOLIMM NOTOKaM CTOYHbIX BOA M MaccoBbiM Harpy3kam. [loaTtomy nop
onTUMarsibHbIM (C y4EeTOM COCTOSIHMS BOAHOro obbekta) yposBHem HIOT nogpasymeBaeTcs
TONBbKO M UCKITIYUTENBHO Pa3yMHOE CHUXXEHME Harpy3ku Ha BoAHbI 06bEKT OT AaHHbIX OC B
pesynbTaTe UCMNOSb30BaHNSA TEXHOSOIMI 3TOrO YPOBHS, @ TakkKe COXpaHEHME CyLLECTBYHOLLErO
NnosiIoXXeHnsa Ha xopowo paboTatowmx OC, co cocpeaoToHeHNEM MHBECTULIMIN Ha XyALWNX 00b-
ekTax. [pumeHeHne ontumarnbHoro ypoBHs HOT HMKOMM 06pa3om He MOXeT O3HavaTb yBe-
NNYEHNSA CYLLLECTBYHOLLErO YPOBHSA cOpoca 3arpsi3HEHUN.

lMockonbKy 3akoHOA4ATENbLCTBO NoapasyMeBaeT nepecmoTp cripasoyHukoB HAOT, ecnn
cuTyaums B cpefHeM Mo OTpacnuv COBUMHETCS B CTOPOHY MOBbLILLEHUSA YPOBHSA TEXHOMOMMIA U
rnyOGuHbI OMUCTKK, B Cneayowmnx pegakumax 6yayT npeaycMoTpeHbl gpyrue, 6onee BbICOKMe
YPOBHU TEXHOMNOIMUN.

K MOMeHTY akTyanusauum cripaBoYHMKa, No OOTHOLWeHUo K pegakumm 2015 r., Hakon-
NEH CyLeCTBEHHO 6onbLWNn ONbIT pa3paboTkn NPOEKTOB, BKKOYaLWMX B cebs pelueHns no
BHeapeHuto HOT, B TOM yncne B Hanbonee BaxxHOW YacTu npouecca — COBCTBEHHO TEXHOIO-

M BMONOrMYECKON OYUCTKN. BaKHO OTMETUTb, YTO JaHHbINA OMbIT:
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- B NOSIHON Mepe noaTBepAnn BbIGop TexHONorMm, oTHocumbix kK HOT (npakTtnye-
CKM BCE peLLeHNd B AaHHbIX NpoekTax cootBeTcTBYOT HAT). Npn npoekTMpoBaHUM HOBbLIX CO-
OpPY>XEeHUIN JOCTMXKEHME TexHonornyeckux nokasatenen HOT ana TCB He Bbi3biBaeT npobnew;

- nokasan Hanuume cyLleCTBEHHbIX NpobnemM BO MHOMMX criydasx, CBA3aHHbIX C
PEKOHCTPYKLMEN COOPY>KEHUIN BUONOrMYECKON OYUCTKU B YCITIOBUAX HEQOCTATOYHOCTU Cyllle-
CTBYOLLUNX OO bEMOB.

lMocnegHun acnekT BO MHOMMX Criydasdx OoKasblBaeT OYeHb CyLeCTBEHHOE BIvsiHUE Ha
BO3MOXHOCTb nNpumeHeHuss HOT n gOoCTuKeHUs TeXHONorm4ecknx nokasartenen no psgy 3B.
Mpobnema 3aknovaeTcsa gaxe He B yBenMyeHun 3atpat Ha pekoHcTpykumio OC B npegenax
20—-25 %. Bo MHOrmx cutyauusix Ha NnpombiwneHHbIX nnowagkax OC He nmeeeTcsa gocTaTou-
HOro MecTa 4S5 pasMeLleHUst HOBbIX COOPYXKEHUI, NTIMDO 3TO CONPSKEHO C OMEHb LOPOrocTo-
AWwmnMM pabotamm No Npokrnagke HOBbIX KaHamoB M APYrMX KOMMYHUKaALUUIN B YCNOBUAX OEN-
CTBYIOLLNX COOPYXEHUN (B OTNMYME OT MHOMMX NpoMbiwneHHbix npeanpuatun, OC MCB He
MOryT GbITb OCTaHOBIEHbI HA PEKOHCTPYKLINIO).

B npaktuke TexHonormyeckoro HopmmupoaHusa kak EC n CLLUA, Tak nu P® (B MHOrux gpy-
rmx UTC) akTUBHO NpPUMEHSIETCA cucTemMa ABONHOMO HOPMUPOBaHUS: Boree XecTkue HopMa-
TMBbI AN BHOBb CO3aBaeMoro obbekta n MeHee XecTkue — Ans CyLecTByoLwmx. Beiweyka-
3aHHbIN HAKOMMEHHbIN onbIT NnpuMmeHeHna MTC10 nokasan, 4TO HET OCHOBaHUIK NPOTUBOMO-
CTaBNATb CTPYKTYPY TEXHONOrMYECKNX HOPMATUBOB B HEM JaHHOMY onbITy. LlenecoobpasHo
ncnonb3oBaTtb cucteMy ABOMHbIX HopMaTneoB N B UTC10. OgHako, NOCKONbKY KOHKPETHbIE
cuUTyaunm Ha pekoHcTpympyembix OC 3HaUMTENbHO pasnuyalroTcs, crnegyeT UCnosnb3oBaTh Npu
YCTaHOBIIEHUN TEXHOMNOrMYecknx nokasatenen HAT He ogHO 3HaYeHWe, a AManasoH, C yKkasa-
HMeM HeobXxoaUMOCTN pac4HeTHOro 060CHOBaHUA.

OcCHOBHbIE TEeXHOMorMu, KoTopble MoryT paccmatpusatbes kak HOT gna MCB (B Tom
yucne ygoBneTBOPSOLLNE KPUTEPUIO HannMuusa 2 n bonee BHeApEeHUn Ha TeppuTopum Poccuin-
ckon ®epepaunn), obecneunBaroT Ka4eCcTBO OYUCTKM B Tpex ananasoHax UIMKO:

- HanmeHbLuasn senudnHa UMKOum (4,5-7) obecneunBaeTcs rpynnon TEXHONOMni
C yoaneHuewm asota un pocopa: bHOP, BHOD-A, BHOX®, BHOBX®, aononHeHHOM A004YUCT-
KOW;

- UIMKOuym y aTux xe texHonorun, bHO®, BHO®-A, BHOX®, BHOBX®, Ho 6e3 ao-
OYUCTKN, HECKONBbKO Bonblie — 7—10. [Npu 3TOM B AaHHOM rpynne nokasaTenun TEXHOMNOMn ¢
NPUMEHEHNEM XUMUYECKUX peareHTOB HEMHOro nyywe (Ha 0,5 eanHul), 0gHAKO OHM UMEKT

HEKOTOpblE HEeraTnBHbIE MOCIEACTBUA NO KOJINYECTBY U COCTaBY o6pa3y+ou.|,erocs| ocajka,

175



UTC 10-2019

- no CBOMM nokasartensm cnegyrowas rno pocty 3HavyeHnsa NMKOym — TexHonorna
BH[, koTopasa moxeT 6bITb NPUMEHEHA TONbKO B OTCYTCTBME TpeboBaHUn K yaaneHuto doc-
dopa. [1ns BogHbIX 06BEKTOB, A5l KOTOPbIX MO COOBPaAXKEHUAM COXPAHEHUS NPOLAYKTUBHOCTU
9KOSOrMYeckomnm CUCTEMbI U CoOXpaHeHus 6asbl A4ns pbiIOHOro NpoMbicna, MoXeT ObiTb BOCTpe-
GoBaHa TexHONorns, He NpegycMaTpuBarLlas yaaneHus kak gocgopa, Tak 1 asoTa.

Taknmun o6pa3om, BO3MOXHAsA BapMaTMBHOCTb YCoBuI cbpoca B BOAHbIE OOBbEKTLI Bbl-
TekaeT u3 Habopa anpobupoBaHHbIX TEXHOMOMMI (rPYNN TEXHONOMI), KOTOPbIMK pacnonaraeT
oTpacnb. HecmoTpsi Ha 6onbLloe pa3Hoobpasne MECTHbIX YCNOBUI B BOAHbIX OObekTax, BO3-
MOXHOCTW y4yeTa Yycnoeui cbpoca [N OOBLEKTOB MNPOU3BOAMTENBHOCTLIO  CBbilE
20 TbIC. M*/CYT CBOAATCA K YETLIPEM YPOBHSIM 3KONOrmy4eckon agdeKTUBHOCTU TEXHOMNOMNA,
KOTOpble MOryT ObiTb MPUMEHEHDI.

[na MeHbWwKnX pacxofoB CTOYHbIX Bog (MeHee 20 Thic. M3/CyT) B CBA3U C UX MEHbLUEN
3KOJSI0rMYEeCcKom ONacHOCTbLIO, a TakKe C YCNoBUAMM NPUMeEHeHNsa TexHonorum selbop HAOT pac-
LUMPEH, C OTHECEHMEM K HUM TexHonorun bO, BH, TexHoNornn ecteCTBEHHOM N PU3NKO-XUMU-
YECKOW OYUCTKM.

[Ana onTMMmnsaunmn pacxogoBaHusa MHBECTULMI Ha co3aaHune (pekoHeTpykumio) OC ans
uenen nepexoga nogotpacnu Ha HAT B cooTBecTBUM ¢ dPeaeparnbHbiM 3akoHOM Ne 225-03
oT 29.07.2017 pns ycTaHoBreHUs TexHorornyecknx nokasatenen HOT ana c6pocos LICBI
yCTaHaBNMBAOTCH KaTeropun BOAHbIX OO bEKTOB.

[MpaBuna oTHeCeHNA BOOHbIX OOBLEKTOB K KaTeropusiM BOAHbIX OOBHEKTOB ANs Lenen
YCTaHOBIEHUSI TEXHOMOMMYECKNX NoKasaTenen Haunyywmx OCTYNHbIX TEXHOMOrMi B cgepe
OYUCTKM CTOYHbIX BOA, C UCNOSIb30BaHMEM LIEHTPanmM3oBaHHbIX CUCTEM BOAOOTBEAEHUS YTBEP-
XOeHbl noctaHoBneHueM lpaButensctBa PO ot 26 oktabpsa 2019 r. Ne 1379. [lanee aaHbl
YCIOBHbIE, YNPOLLUEHHbIE XapaKTePUCTUKU KaTeropumn, UCKMYMTENbHO AN MOHMMaHUA UX
cMbicna. [leTanbHble ykasaHUs N0 OTHECEHUIO KOHKPETHbLIX 0O bEeKTOB NpMBEAEHbI B YKa3aHHbIX
MNpasunax.

KaTteropus A. Hanbonee oxpaHsiemble unm Hambonee ya3BMMble BOOHbIE OOBEKTbI —
rpynna, Tpebyrouwas cambix 3POPEKTUBHBIX TEXHOIOMMN.

KaTeropusa B. OcHoBHasi rpynna BoAHbIX OObEKTOB.

KaTeropusa B. Qkonornyeckn 6narononyyHble BogHblE OOBHEKTbI.

KaTteropus . O6bekTbl ¢ 0060 HU3KMM coaepxaHnem asoTa u ocdopa, gonyckato-

LLMe NpuMeHeHne Gruonornyeckom ouncTkm 6e3 rmybokoro yganenusa asorta n gocdopa.
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OcHOBHble TexHONornu, KoTopble MoryT paccmatpmatbea kak HOT gns MNMCB (B Tom
yucne yposneTBopsawwme Kputeputo 2 u 6onee BHegpeHun), obecneynmBaroT KavyecTBO
oumncTku B Tpex ananasoHax UMKOym:

- HanmeHbLian BenmyunHa UMKOum (o 3,5) obecnevnBaeTcs rpynmnon TEXHOMO-
M, UMELLMX B CBOEM COCTaBe Yy3es JOOYUCTKN Ha ABYXCTyneH4aTbix punbtpax (pmnbTpbl
Ansa rnybokoro yaaneHusi B3Becu 1 cCoOpbuUnoHHble UnbTpbl). AT JOPOrocTosiLWmMe B CO34aHNN
N 3KcnryaTauum TEXHONOMMN SOSMKHbI NPUMEHATBHCA Npu cbpocax B BOAHbIE OOBHEKTLI KaTero-
pumn A,

- Bblwe NMKOym y TEXHOMOrMYECKNX CXeM, BKOYAOLWNX B cebS OTCTOMHUKM (B
TOM 4YMCrEe TOHKOCIOMHbIE), C NocneayrwmMmmn dounbtTpamm, nmbo pnoTaumoHHbIE CoopyXe-
HUA, UM rabuoHHbIE COOPYXEHWUHA, OOMOSTHEHHblE BMOTEXHOMNOrMYeckMMn nognpoleccamm
nnbo ncnonb3osaHmem peareHTHon 0b6paboTkn (UMKOym 40 7), U NHble coveTaHNa NOUMEH-
HOBaHHbIX NOAMPOLIECCOB. OTN TEXHOMNOMMN cneayeT NPUMEHSTb Npu cbpocax B BogHble 00b-
eKTbl kKaTeropum b;

- HECKOJSbKO XyALLEee KayecTBO O4YUCTKN obecneunBaeTcsi y TOHKOCNOMHbBIX OTCTON-
HUKOB 6€e3 npumeHeHus Guonormyeckon goounctkm (UMKOum go 12). 3Ty TexHonoruwo cne-
AyeT NpMMeHaTb Npun cbpocax B BOAHblE 06BLEKTbI KaTeropun B;

- OTCTOMHUKM (KaK HA3eMHOro, Tak U NOA3EMHOIr0 UCMONHEHUS1, aKKyMynunpytoLme
pe3epByapbl-OTCTONHUKN, NPYAbl-OTCTOMHNKN) 06ecneunBatoT CyLLLECTBEHHO XYALUYH OYUCTKY

N MOryT NPpUMEHATBLCA TOJIbKO ANA obbekToB KaTteropumm r.

4.2 AHanNn3 TexHonorumn Kak BoamoXxHbix HOT ana ounctku

ropoackKkmux CTovHbIX BOA4

Hwxke onncaHbl TEXHONOMMN, NCNOSb3YyeMble OS5 PeLUeHUsT yKa3aHHbIX 9KONOrm4yeckux
3a/lay 1 oKkasblBaroLLMe HenocpeacTBEHHOE BO3AENCTBNE HA OKPYXatoLLyo cpefy, B COOTBET-
CTBUWN C NEpeYHEM TEXHOSOMMN, yKka3aHHbIX B pasgene 2. Kpome obuiero onucaHus, npose-
AeHa oueHKa TexXHOrorMm no CTeneHn BO3AEWCTBUS Ha OpYyrve KOMMOHEHTbI OKpYXatoLlen
cpenbl 1 notpebnenus pecypcoB. OUeEHEHbI YCNOBUA NPUMEHEHNSA TEXHOMOMMN U PaKTopbl,

BrnArvoLne Ha nx peann3auuio.
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4.2.1.1 O4ncTKa CTOUYHbIX BO4 OT OPraHN4YecKux 3arpAsHeHnn, coeanHeHumn

asota u choccopa

Ha nogaenswowem yucne obbekToB, nognagarowmx nog obasartenbHoe BHeApeHue
HAOT, ons peweHusa gaHHom npobnembl B COCTaBe NpoLecca OMUCTKM CTOYHbBIX BOA UCMOSb3Y-
eTca nognpolecc 6GUonorMyeckon OYNUCTKN B a3poTeHKaX, C UCNOSIb30BAaHNMEM B Ka4ecTBe [O-
OYNCTKN (PUNBbTPOB PasfnNYHbIX KOHCTPYKUUI, Nbo 6e3 4o04YMCTKN.

Kaxagbln N3 HWKEONUCAHHbIX BapUaHTOB TEXHOMOMMN BUOMOrMYECKON OYUCTKU BKIHO-
YyaeT B cebs uenbin psg TEXHONOMN, N3BECTHLIX NOL4 UHAMBMAYANbHbIMW Ha3BaHusaMK. [pu-
BeJEHHOE onucaHne 3aTparmBaeT OCHOBHbIE XapaKTEPUCTUKN STUX FPynn TEXHONOMMn, obme

OnAa HUX BCeX, He yFJ'Iy6J'IFIFICb B OTINM4nA mexay AaHHbIMU TEXHONTOTNAMMN.

4.2.1.2 Buonormyeckas o4MCTKa OT OpraHU4YeCcKUX 3arpA3HeHU, coeaMHEeHUN

asorta u cpoccopa
4.2.1.2.1 Buonorn4yeckasi oMMCTKa B a3pOTeHKax

Bce xapaktepuctukm ans 6Monormyeckon O4YMCTKM B a3pOTEHKaX HMXKE OnmcaHbl npu-
MEHUTENbHO K UriopasgeneHmnto BO BTOPUYHBLIX OTCTOMHMKaX. LLinpoko npumeHsiemble 3a pybe-
XKOM UMKNNYECKME peakTopbl (Takke N3BecTHble kKak SBR) oTnM4aloTca OT CUCTEMbI a3POTEHK-
OTCTOMHUK NULLb KOHCTPYKTUBHBIMW OCOBEHHOCTAMMU MCMONHEHMS 1 6onee LUMPOKMMU BO3-
MOXXHOCTSIMW aBToOMaTu3auumn npouecca. OgHako nx NpUMeHeHNe NPUHUUNnaNbLHO He MeHseT
HW 9KOMOrMYEecKknX, HM CTOMMOCTHbLIX MOKasaTenen nognpouecca OMOMNOrMYyeckon OYUCTKK
FCB, nO3TOMYy LMKNMYECKMe peakTopbl OTAENbHO B LJaHHOM CNpaBOYHUKE HEe paccMmaTpuBa-
oTCS.

Mcnonb3oBaHne mMembpaHHOro mnopasgernieHust CyeCTBEHHO YInydlwaeT 3Ha4vyeHus
psga TeXHONMOrM4ecknx nokasatenen (B3BelleHHble BelwlecTBa, Bbl1Ks), a Takke nosblwaeT
HaOEeXHOCTb AOCTUXKEHUA MUHUMATTbHbBIX 3HAYEHWI OpYrMX nokasaTenen, npexae scero, goc-
dopa doccartoB n azoTta HUTpUTOoB. OQHAKO TEXHMYECKas paboyas rpynna npu paspaboTke
crnpaBoYHMKa HE CMOrNa NonyyYnTb JOCTOBEPHbIX AaHHbIX MO MECTOHaxoXxaeHuo B Poccun u
pesynbtatam akcnnyaTtumm OC, ncnonbaywmx MmembpaHHoe urnopasgeneHne npu O4YMCTke
CTOMYHbIX BOA noceneHun. Moatomy membpaHHoe unopasgeneHune (B coctaBe MeMbpaHHbIX
BGuopeakTopoB) Kak otaenbHas HOT B gaHHOM pasfgerne He paccMmaTpuBanoch. AHanorn4yHas
cuTyaums ¢ pnoTaunoHHbIM nnopasaenennem. CornacHo NpUHUMNY TEXHONOMMYECKOro Hop-
MUPOBaHNA, BCE TEXHOSIOMMK, KOTOpPble CNOCOOHbLI 0BecneynTb NokasaTenu, He npesbillato-

wme nokaszatenn HAT, Takke oTHocaTca kK HAT.
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4.2.1.2.1.1 bnonornyeckasi 0OMMCTKa B a3pOTEeHKax OT OpraHM4YeCcKux BelecTB

O6bLiee TEXHMYECKOE ONMUCaHne

Takke M3BeCTHa kak nosfHasi buonormyeckas ouncTka, TpaguumoHHas buonormyeckas
ouvncTka. [Janee cokpalleHHo nmeHyetcs BO. OcyliecTBnseTcs B COOPYXEHUSAX, Kak NpaBuso,
NPSAMOYrofibHon oopMbl, Kyaa nocTynaeT CToMHaa BoAa M BO3BPATHLIN aKTUBHbLIN U1, OTAenNs-
eMbIl B COOPYXEeHUsIX unooTtaenenuns. [ns nogaepxaHns GnoxmmMmyeckoro npouecca okucre-
HUSA a3POTEHKM aspUpPYIOTCHA C MOMOLLbIO CaMbIX pa3HOOBpasHbiX MHEBMATUYECKMX, MEXaHW-
YeCKUX Unun rmapasnmyeckux cuctem. B pesynbtaTte npoueccos aspauumn NnpomcxoauT pacTBo-
peHne B WNOBOW CMeCK Kucropoda BOo3ayxa W ero notpebneHne mMukpoopraHMaMamu mna.
B pesynbTate TexHonormyeckoro npouecca nponcxoauT copbumna Ha une n okucrneHue (non-
Hoe NMMBO YacTUYHOE) OpraHNUYeCcKMUX 3arpA3HEHUIN, Kak PaCTBOPEHHbIX, TaK U B3BELUEHHbIX.
OkucnsieMble opraHnyeckne coeguHeHus TpaHCOpPMUPYIOTCS B YriekucnoTy n soay. B pe-
3ynbTaTe NUTaHWUS U OeneHUs MUKPOOPraHM3MOB akTUBHOIO una, a Takke copbumm mmu 3a-
rPA3HSAOLMNX BELLECTB, MPOUCXOAUT NPUPOCT akKTUBHOIO Mna.

B nogaengaowem 60onbUIMHCTBE NPUMEHEHUI NMPeayCMOTpeHa pereHepaumsi Bo3BparT-
HOro aKTMBHOro una (ero aspauuns 6e3 nogaym CTOYHOW BOAbI), C BO3MOXHOCTbIO M3MEHEHUS
COOTHOLEHNA 06 BbEMOB pereHepaTopoB U CaMUX a3POTEHKOB.

Mpn obecneyeHnn pacTBOPEHNSA AOCTAaTOMHOIO KONIMYeCTBa BO3ayxa 1 Hanuyium gocra-
TOYHOrO BpEMEHU NpebblBaHUS B a3poTeHKaxX pasBMBAOTCSA TaKke AO0MNOSIHUTESNbHbIe Mpo-

Leccbl 6MONOrM4ecKoro OKUCIeHnss aMMOHUMNHOIO a3oTa — HVITpVI(bI/IKaLWIFI.

[MpevmyulecTBa Ang OKpyKawLllen cpeasbl

B HacToswee Bpems asndetca 6a3oBbiM MeTogom ouuctkm CB, nos3sondasa yoanatb
opraHuyeckue 3arpsasHeHus ¢ apdekTMBHOCTLIO A0 95-97 % — Ao 8—15 mr/n no cogepxaHuto
B3BeLleHHbIX BewecTB U BlKs.

Hapsgy ¢ yganeHnem opraHudeckux 3arpasHeHun, onpegensemolx no blKs, yaanser,
6narogapst PU3NKO-XMMUYECKUM B3aMOOENCTBUAM, 3HAUUTESBbHYO YacTb TSXKENbIX MeTarn-
noB. Takke OKMCNsaeT MHorne cneumdunyeckne TEXHOTEHHbIE 3arpsA3HUTENN, Takne Kak HedpTe-
npoayktbl, C[MAB, a Takke cepoBogopOA.

YacTtnyHo (B konmnyecTBax, HEOBXOAMMBIX A51si NPUPOCTa akTUBHOMO Ma) NpOUCXOAUT
yaaneHue (nornoLeHne) coeanHeHnn asota un pocgopa.

HecnocobHoCTb TEXHONOMMN yaanaTb a3oT U ocop OAHO3HAYHO OTHOCUT ee K yCTa-
peBwnM. TexHonorna MoxeT paccmaTpuBaTbes kak HOT Tonbko ana OC ¢ cBepxmanou npo-
N3BOANTENBHOCTBLIO, KaK OKa3blBaKOLWMNX MAnoe HeraTMBHOE BO3OENCTBUE, U HYXKOAKOLWMXCA B
NPOCTbIX N 3PP EKTUBHBLIX METOAAX.
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MexxcpenoBble BO34eNCcTBUS

3HaunTenbHas YacTb OPraHNYeCKUX COEeOAMHEHUN He OKUCNseTCs, a TpaHchopMupy-
eTCs B NPUPOCT aKTMBHOMO Wna, yBenuymBas ero KOHUEeHTpauuio B coopyxeHun. CooTBeT-
CTBEHHO, HEOOX0AMMO BbIBOAUTL U3OLITOYHBIN aKTUBHbLIN Ui (MOCNE COOPY>KEHU unooTaene-
HUS), obpabaTbiBaTb €ro U pasmeLlaTb B OKpYXKaloLLen cpeae.

OcoBeHHOCTbIO TEXHONOMMN ABMSETCA BbICOKas 3HEProeMKOCTb npoLecca pacTBope-
HUSA KMCNopoga BO3dyxa B adpoTeHKe. QHeprus noTpebnsaerca B BUAE INMEKTPOIHEPTUN U
He MOXeT ObITb pekynepupoBaHa.

B0O3MOXHbI 3MUCCMM NETYUYNX BELLECTB B BO3AYLUHYKO CPpeay, OOHAKO 3a CHET Hanu4yms
pacTBOPEHHOrO KMCNopoda BO BCEM 00beME COOPYKEHUS BblAENEHNE BOCCTAHOBIEHHbIX CO-

eanHeHnn cepbl u JIXKK HeBenuko.

[MTpMMEHNMOCTb

Bes HeraTMBHOro BO30eNCTBUS Ha OKpPYXKatoLLyo Cpeay No COBPEMEHHbLIM TpeboBaHUSAM
MeTOA MPUMEHMM TONbKO B ABYX CIydasix: Ha CBepXMariblX OYUCTHbIX COOPYXXEHUSIX, MPU UC-
Monb30BaHUN NpeaBapuUTeNbHOro, NMG0 nocneaywero yaaneHns gpocgopa ¢ NoMOoLLbH pe-
areHToB, a TakKe NnocrneaymrLLEero yaaneHus CoeanHeHun asoTta ¢ UCNoNb30BaHNEM AOMOMHU-
TENbHOrO WCTOYHMKA OpraHuvku Ans npouecca AeHuTpudukaumm (B Poccum nocnegHee

HE I'IpI/IMeHFIeTCFI).

daKkTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

OanH n3 Hanbonee NpocTbix MeToaoB o4ncTkn CB, He Tpebyowmnin ons cBoen peanu-
3aumnmn cnoxHoro obopyaoBaHns U CpeacTs aBTOMATUKM.

MoTpebHocTb B Nnowaaun ans Mmetoaa cpeaHss.

Mpn Hannuum B 6GaccerHe BOOOOTBEAEHWUSI MOLLHbLIX MCTOYHUKOB HEpEerynsipHom
Harpy3kn nmbo 3annoBbix COPOCOB OpraHMYECKUX 3arpsi3HEHUN (NULLEBbIE, XMMUYECKME,
HedpTexnmuyeckne npegnpuATUS), NPUBOLAALLNX K YBEMMYEHUIO HArpy3ku no OpraHN4ecKum
3arpsisHeHunsiMm 6onee 4em Ha 50 %, BO3MOXHa XpOHMYECKM HecTabunbHas pabota metoda ¢
yxyaweHunem kadectsa odncTtku no bBIrKs 0o 20—40 mr/n 1 HeraTMBHBLIM BIIMSSHUEM Ha COOpPY-
XEeHNs nnooTaeneHuns.

Ha psage o6bekToB TEXHOMOMMSA NPUMEHSIETCS C UCMONb30BaHNEM 3arpy304HOro Marte-
pvana ans uMmmobunmnsauum Guomacchl B a3pOTEHKaXx.

[Mpun ncnonb3oBaHMM 3arpy304HOrO MaTepumarna oOH MOXeT ObITb pa3MeLLeH B COOpYXe-
HUW CNeayloLWMMM OCHOBHbIMUK cnocobamu: B BUAe camoHecyLmx 611okoB (HenocpeaCTBEHHO
Ha gHuULe NMBo Ha NogAepPXKMBaOLWMX KapKacax), B BUAE NOMOTHULL, BOMOKHUCTLIX MaTepua-
NOB 1 T. N., pa3meLlaeMbIX Ha Kapkacax, B BUAE MnasatoLlen 3arpysku.
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Takon BapuaHT 6onee ctabuneH B yCroBUsSX 3anmnoBbiX COPOCOB 3arpsi3HSOLWMX Be-
LLIEeCTB, NO3BONSET MNOBbLICUTL NPOM3BOANTENTBHOCTb COOPYXKEHUN.

Hepoctatkamn SBRSOTCS CYLWECTBEHHbIE KanuTasbHble BNOXEHUA Ha npuobpeTeHune
3arpy304HOro Matepuana u ero pasMeLleHne B a3poTEHKE, a TaKkKe CITIOXKHOCTU C ero pereHe-
paumen (M3BeCTHbl crnydam obpylieHus nog BecoOM BGMOMNMEHKN HEAOCTaTOYHO NPOYHOWN 3a-
rpy3kn). icnonb3oBaHme 3arpy3ku, KpomMe MOCKOCTHOM (Kak B a3pOTeHKe, Tak U B 3aTOMSEH-

HbIX 6VIO(*)I/IJ'II:>Tan), Tpe6yeT TwaTesibHOro npouexmnsaHma CToO4HbIX BOA.

PedepeHLu-00bekThI

Mopaensatowee 6onbwmnHcTBO Bcex OC 'CB B cTpaHe.

4.2.1.2.1.2 Buonorn4yeckasi OMMCTKa B a3POTEHKaX OT OPraHN4YecKux BeLecTs 1

aMMOHUMHOroO a3oTa

O06Lee TexHUYecKoe onucaHune

McTopuyeckoe HasBaHMe npouecca — NpPoASsieHHoe okucneHue. [ns oTnnumnsa Bcen
rpynnbl NpoueccoB BUONOrNMYECKON OYUCTKN, NCNOMb3YIOLWNX HUTPUGMKaLMIO, OT NOSTHON Buo-
NOrNMYEeCKON OYNCTKM (KITaCCUYECKOM TEXHOMOMMM) B HACTOSALLEM CMPaBOYHUKE OHN UMEHYIOTCS
Kak npouecchbl rnybokon 6uonornyeckom oumcTkn. [lanee no TEKCTY COKpaLEHHO MMEHYeTCA
BH.

KOHCTPYKTUBHOE NCNOSTHEHME U OBUXEHNE TEXHONOMMYECKMX MOTOKOB aHaNorM4yHo nos-
HOW BUONOrNYECKO OYMCTKE. SABNSETCA codeTaHneM B OOHOM COOPYXEHUU OBYX MUKPOBUO-
NOrMyYecknx NpPoLecCcos:

- a3pobHOEe OKMCIIEHME OpraHNYeCcKnX 3arpsi3HEHUI PpacTBOPEHHBLIM KUCITOPOOO0M;

- aspobHOE OKUCIEHME aMMOHUMHOIO a3oTa 40 HUTPATOB (HUTPUdUKALNS) N HUT-
pPUTOB.

Mpouecc HUTpudMKauMn pas3BMBaETCS Kak MNPOAOSPKEHME MOMHOM BGumonornyeckomn
OYUCTKN, B TOM YMCIie CaMOMpPOM3BOSIbHO, NPU HEOBXOAMMOM yBENUYEHUM BpeMeHn npebbl-
BaHWsl CTOYHOW BOAbl B adpOTEHKaxX (B TOM 4Mcne Npu oTKase OT pereHepaumm BO3BPaTHOMO
una v 3agencTBoBaHNN 3TUX 06BHEMOB ANA OYMCTKU CTOMHOM BOAbl) M AOCTAaTOYHOM Konnye-
CTBE pacTBOPEHHOro Kucropoaa (He MeHee 1 Mr/n B Tex 30Hax, rae NpoucxoauT HUTpUdmka-
uuns). B nogasnatowem 60nbLINHCTBE CUTYaUMA faHHbIN Npouecc He 6bin npegycMOoTpeH npo-
€KTOM, a pa3BUIICH MO OMUCAHHbLIM MPUYMHAM.

HecmoTps Ha BHELWHIO WOEHTUYHOCTb C MOMHOM BUONOrMYecKon OYMCTKOM, NPoLEce

HUTpudmrkaumm CB cyllecTBeHHO oTnmMyaeTca oT Hee. [Inga ero aceKkTMBHOIo NpoTekaHus
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HeobxooMMO nogaepxaHue 3afaHHOro MMHUManbHOro Bo3pacta una. [pu CHWKEHUN Huxe
3TOWN BESIMYMHbI NPOLLECC HUTPUPUKALUKN HapyLLaeTCa U 3aTeM NpaKTUYECKN npekpallaeTcs.
Bbicokoe noTpebneHne kucnopoga Ha HUTpUMKaUMIO CyLLLECTBEHHO YBENNYMBAET He-
obxoaumblin pacxopn Bo3agyxa, KOTOpbIi HE06X0AMMO NogaBaTb Ha adpoTeHK — Ao 50—-100 %.
Ecnu aT1oT pacxoa He 6yaeT nogaBaTbCA, Npouecc HUTpudukaumm byget npoucxoanTb NnLLb
4YacTU4HO, Aaxe Npu HeobxoaMmom Bo3pacTe una. M, HaobopoT, Npu HapyLleHnn Bo3pacTa
una gaxe npu HeobxoaAMMoM pacxode Bo3ayxa npouecc He ByaeT nponcxoantb 3EEKTUBHO.
[MockonbKy npouecc HUTpUdUKaLMM NPUBOAMUT K BblAeNeHuo B BOQY MOHOB BO4OPOAA,
TO NpW HegocTaTouHoM BydepHOCTN CTOYHOW BOAbI BO3MOXHO CHMXKEHWEe pH 1, B CBOO oye-

peab, I/IHFI/I6I/IpOBaHMe npouecca HI/ITpVI(bI/IKaLI,I/IVI.

MpenmyLiecTBa AN OKpyXaroLlen cpeabl

MosBongaeT yganaTb opraHMyeckne sarpssHeHns ¢ adPEeKTUBHOCTbIO 40 96-98 % —
Jo 5-8 mr/n.

[Mo3BonseT nepeBoanTb COeANHEHUS a30oTa n3 bonee TOKCUYHOM PopPMbl (aMMOHUNHBIN
a30T) B MEHee TOKCUYHYK (HUTpaTHbIM a3oT). A30T HUTpPaTOB, B OTNYME OT aMMOHUWHOIO
a3oTa, He NoTpebnseT kucrnopoaa B BoAHbIX 06bekTax, T. €. He OKa3blBaeT HEraTMBHOIO BIU-
SHUSI OAVH N3 BaXKHENLLUNX TEXHONOMMYECKMX NapamMeTpoOB — KOHLEHTPaLMO pacTBOPEHHOIO
kncnopoga. bonee Toro, B 3arpsi3HEHHbIX BOAHbIX 06beKkTax a3oT HUTPATOB MOXET CNYXUTb
NMCTOYHMKOM CBSA3aHHOMO KMcrnopoga Ansg NpoTekaHusa npoLecCcoB CaMOOYMLLEHUS NMyTeM ae-
HUTpudurkaumm. OcTaTodHas KOHUEHTpauus aMMOHWWHOIO as3oTa MoXeT coctaBnAaAtb 0,3—
1,0 mr/n.

TeopeTnyeckn npouecc NpoaneHHOro OKUCIeHns He obecnevmBaeT ydaneHus asoTa
cBepx 20-35 %, noTpedbnsemMblx Ha NPUPOCT MUNa, T. €. B 3HAYUTENbHOW CTEMEHN OCTaBMnsET
0e3 n3meHeHnsa HeraTUBHOE BNMsIHWE a30Ta B BuAe 3BTpodumKkaumnm BoaHbix 06bekToB. OgHako
Ha NpakTUKe Ha 3HA4YMTENbHOM 4YacTu OObeKTOB (CM.: pa3gen 3) OTMEYEHO CYLLECTBEHHOE
yaaneHue asota Ha OC, paboTatowmx no TexHonormm bH — go 60 %, ¢ nonyyeHnem obuiero
asoTta B npegenax 15 mr/n.

3a cyeT HEenomHoro OKUCIEHUS MOTyT MPUCYTCTBOBATb MOBbLILIEHHbIE KOHLEHTpaunn
a3oTa HUTpUTOB — Ha yposHe 0,1-0,5 mr/n.

3a cyeT BonblIero BpEMEHU KOHTaKTa 3arpsi3HEHU C MNOM obecrneymBaeT Makcu-
ManbHO rnybokoe yganeHue opraHn4eckux 3arpsisHeHun, onpegensiembix no blKs (oo 2—
3 mMr/n) n cneumdmnyecknx TeEXHOreHHbIX BewecTB (HedTenpoaykTel, CIMAB, deHonbl), a Takke

cepoBoaopoa.
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Bce ocTtanbHble npeMmyLecTBa A5t OKpyXXarLen cpeabl TOX4eCTBEHHbI MOMHON 6uo-
NOrMYEeCKON OYUCTKE.

JKonormyeckme npenmMyLLecTsa 0gHO3HAYHO CBMAETENbCTBYIOT B MOMb3y NPUMEHEHUS
AaHHOW TEXHOMNOMKN Kak BpeMeHHON Mepbl 40 pekoHcTpykuun OC ¢ BHegpennem HAT. He pe-
KOMEeHAyeTCH Kak TEXHOMOMS, KoTopasi AOSMKHA BHEAPATLCSA NYTEM PEKOHCTPYKLMM adpOTEH-
KOB, KpOME CUTyauui, B KOTOPbIX yaaneHue asota HeuenecoobpasHo ¢ pbiboxo3ancTBEHHOM
TOYKM 3pEHUS, a Takke Npu NpeabsBEeHUN COOTBETCTBYHOLWMX TpeboBaHui noTpebutenem
NpyU UCMNOMb30BAHUN CTOYHBIX BOA AN OpoLLeHus. B ocTanbHbIX CUTyaumnax ans pEKOHCTPYK-
umm OC HaumnHasa ¢ HebonbLIKMX cneayeT ucnonb3oBaTtb 6onee akonormyeckn apdekTnBHbLIE
TEXHOIIOIUMW.

Ha manbix OC TexHonorna mMoxeTt paccMmatpmBaTtbed Kak HOT, yuntbiBas X He3Hauu-
TenNbHbIA BKa4 B 3arpsi3HEHME BOAHbIX OOBEKTOB M HE CTOSb CYLLECTBEHHOE BIUSHME dak-

Topa aHepronoTpebneHus.

MexcpenoBble BO34EeNCTBUS

Oco6eHHOCTbI0 TEXHOMOMNM OTHOCUTENBHO MOMHOM BGMONOrMYecKon OUYNCTKM ABNAETCS
Hanbornee BbiCOKasi 3HEProeMKOCTb NpoLIecca pacTBOPEHUS KUCIOpoAa BO3yXa B adpPOTEHKE.
OHeprusi NoTpebnseTca B BMOE SMEKTPOSHEPTUM U B paMKax AAHHOroO npouecca He MOXeT

ObITb pekynepupoBaHa.

MpUMEHNMOCTb

Bes HeraTMBHOro BO34ENCTBUS HA OKPYXXaloLLyto cpeay No coeanHeHnaM asoTa un poc-
dopa meToq NPUMEHMM B CneaytoLwmnx yCroBUsX:

- Ha cBepxmanbix — HebonbLlmx OC, B 3aBUCUMOCTI OT KaTeropmum BOAHOro 06b-
eKTa;

- npu NpoBeAeHUM NOCMeayLWero yganeHns HUTpaToB C UCMOfb30BaHMEM [O-
NONMHUTENBHOIO NCTOYHMKA OPraHMKN ANns npouecca AeHUTpUduKaumm, 4To opMmpyeT cyLe-
CTBEHHble [OMOSHMUTENbHbIE (PMHAHCOBbLIE 3aTpaTbl U AKONOMMYECKYI0 Harpysky B BuAe Mo-
TpebneHnsi peareHTOB M yBENUYEHMS KONMYecTBa TBepabiX oTxoaoB (B Poccnn He npumeHs-
eTcs);

- npyv UCnosib3oBaHWM NpeaBapuTernbHOro NMbo nocnegyowero yganeHusa goc-

doopa C NOMOLLLIO peareHToB.
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dakTopbl, BANAKOLIME HA BO3MOXHOCTb peanusaumm

Hapsagy ¢ nonHon ©1Monornyeckon OYUCTKOW, OAWH M3 Hambonee NpoCTbIX METOAOB
OYMCTKU KOMMYyHanbHbIX CB, He Tpebyowmnn ana ceoen peanusaumm crnoxHoro obopyaosa-
HUS U CpeacTB aBTOMATUKN.

MoxeT 6bITb peann3oBaH Ha CYLLECTBYHOLLUMX COOPYXKEHUAX 6e3 PEKOHCTPYKLMU, Npu
Harpyske Ha HUX He Bblwe 2/3 OT NPOEKTHOW U LOCTaTOYMHOW MOLLHOCTW adpauMOHHOW CU-
CTEMBbI.

Bbicokasi (Hambonee BbICOKasi U3 BCEX TEXHOMOMMM BUONMOrMYECKON OYUCTKM) NOTPeD-
HOCTb B 9N1IEKTPO3HEPTUN NPU OTCYTCTBUM yaaneHnsa asota genaet TexHonornio bH, kak BHOBb
BHeApSeMOro npolecca, 3KOHOMUYEeCKM ManoaddekTMBHon. PaunoHanbHee ncnonb3oBaTb
TexHonorum BH. TexHonorus BH, kak npaBuno, peanu3oBaHa No akTy, Kak crneacrane Hn3-
KOW Harpysku Ha coopyxeHus bO, npu goctaTtovHoM aspaunu.

MoTpebHOCTL B Nnowaan aona metoga — nosblweHHas (No cpaBHeHuto ¢ BO).

Mpn Hannumm B GaccenHe KaHanNM30BaHUA MOLLHbIX WMCTOYHUKOB HeperynspHom
Harpysku, NMbOo 3annoBbiX COPOCOB OpPraHMYEecKUX 3arps3HeHun (MueBble, XUMWUYecKue,
HedpTEXMMUYECKME NPEANnPUATUS), NPUBOOALLMNX K YBESIMYEHUIO HArpy3kM rno OpraHMYeckum
3arpsisHeHusIM 6onee, Yyem Ha 50 %, BO3MOXHA XPOHMYECKM HeCTabunbHaa pabota metoaa c
yxyaweHuem kadectsa ouncTtku no bBIrKs 0o 20—40 mr/n 1 HeraTMBHLIM BIIUSSHUEM Ha COOpPY-
XeHus nnootaenenus. MNpu cbpoce onpeneneHHbIX TOKCUKAHTOB, a Takke B pesyrnbTaTte ne-
pepLIBOB B Nogadye anekTpoaHeprum 6onee yem Ha 15 4 BO3MOXHO yXyALLUEeHME npoLuecca HUT-
pudunkaumn.

AHaorMyHo TEXHOMNOMMMN MNOSTHON BUONOrMYECKON OMUCTKM HAXOAUT NPUMEHEHNE Onuns
NPUMEHEHNS 3arpy304HOro Matepmana gna ummMmobunmsauumn uomacchl B adpoTeHKax, NoBbl-
Larowasa ctabmnbHOCTL NpoLecca.

Ero xapakrtepuctukn aHanornyHel. [nsa peanusaumm B yCNOBUSIX HUTpUPMKaL MM cyLle-
CTBEHHO, YTO HeabpeKTMBHAA pereHepaumst 3arpyskm NpMBoOAUT K Nepnogmyeckum copocam
OTMepLUEN DMONMNEHKN U BTOPUYHOMY 3arpA3HEHUIO aMMOHUNHBIM a30TOM, YTO CYLLLECTBEHHO

CHWXaeT aheKTMBHOCTL NpoLecca.

PedepeHu-06bekThI

He meHee 30 % coopyxeHuin nosiHon Guonormyeckon o4mcTkm B Poccun B cuny cro-

XUBLUMXCS 0B6CTOATENBCTB pa60Ta+0T No JaHHOW TEXHOOIMN.
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4.2.1.2.1.3 bnonornyeckasi 0OMMCTKa B a3pOTEHKaxX OT OpraHM4YeCcK1x BeLecTB U

a3oTa

O6bLee TeEXHMYECKOE ONMUCaHue

Ha npaktuke peanusoBaHa C NOMOLLbIO NPOLECCOB B1ONOrMYeckon HUTPU—AeHNTpUdn-

kKauuun (oanee nvenyetca bHA). NMpumeHseMble TEXHONOMMYECKME CXEMbI MPUBEAEHbI HA pU-

CyHke 4.1.
HuTpuduympoBaHHbIA
peuukn
" BTopuyHsblit
OTCTONHUK OunileHHble
CTouYHEIE BOAOLI > N CTouHbIe BoAm
—_—
>
1) AHOKcMaHas AspobHas 30Ha
30Ha
BosBpaTHbIi S 4\:
aKTUBHbIA KN v
MN30bITOYHBINA
un

a) MogunduumpoBaHHbIn Npouecc Jlyasaka—9T1TuHrepa (MI3), Takke HasbiBaeMbIN

npeaBKNioYeHHON aeHnTpudmkaumen

CTouHee
BOAKI

[ | ¥ h 4 OuneHHBIe

Bropuunbiit
C') OTCTOMHME cTauHbIE
B0kl
> » » » >

»
AHokeuaHan AspoBHan AHokcuaHan A3pobHan AHoKcaHaRA A3pobHan
30Ha 30Ha 3I0Ha 30Ha 3o0Ha 30Ha

A4

A

BosppatHelii Q
AKTHEHLIA un v
WabbimounsIi
Mn

6) CtyneH4atasa HUTpU—aeHuTpudmkaumns (MoryT MCNonb3oBaTbCs 2 Unu 3 CTyneHu ¢

yepenoBaHNMEM aHOKCUAHOW N a3pOBHOM 30H)
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a
«KapycenbHas HUTpu—geHnTpugukaums». Ha nppumepe 4eMOHCTpaLMOHHON NIMHUKN Ha
KypbsiHocknx OC (Mockea), 1995—-1998 roasbl, 40 Tbic. M3/cyT
1 — nepBMYHbLINA OTCTOMHMUK,;
2 — BuopeakTop;
3 — BTOPUYHbBIN OTCTOMHWK;
a — nocTynaLlasa CToMHas BoAa;
6 — ocBeTneHHas CToYHas BOAa;
B — BO3BpaTHbIN Un;
I — OuYMLLEeHHasi CTOYHasi BoAa;
O — peareHT (FeCl3);
3alUTPMXOBaHHAs YacTb — 30Ha NEPEMEHHON aspauum
B) «KapycenbHas» HUTpu—geHuTpudukaumns
2 ( / 1 /9/— / /
= :
e -
, s
S::; 3 —8

BapuaHT TexHonormm cumynbsTaHHoW HUTpu—aeHntpudmkaumm (Jlrobepeukme OC,
Mockea, 60 Tbic. M3/cyT)
1 — 30Ha cumynbTaHHOro npouecca (koHueHTpauna O, B npegenax 0,3-0,8 mr/n);
2 — 30Ha NepemMeHHOon aspaunu;
3 — 30Ha 6e3 aspauuu;
a — nocTynarLlas CTouMHasi BoAa;
6 — BO3BpaTHbLIV UIT;

B — nnoBaa cMeCb Ha BTOpPpUYHbIE OTCTOMHUKMN
F) I'IonepemeHHaﬂ nnn CMMyribTaHHasa HI/ITpVI—LI,eHVITpI/I(bI/IKaU,VIFl

PucyHok 4.1 — BapuaHTbl TEXHOMNOMMYecKoro npoLecca HUTpU—aeHUTpudmKaumum B

aspoTeHKax
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KOHCTPYKTUBHO OCYLLECTBIISIETCA B adpPOTEHKax NpsiMOyronbHOM OpMbl, Kyda MnocTy-
naeT CTOYMHas BOAA U BO3BPATHbIN aKTUBHbBIN Ui, OTAENSEMbINA B COOPY>KEHUAX UNOOTAENEHUS.
MoxeT Takke ObITb peann3oBaH Kak LUMKIMYeCKUn npoLecc, ¢ ocyLLeCTBNeHeM nocrneaoBa-
TenbHO BUOXMMMYECKUX NPOLLECCOB N OTCTaBaHUA Una B egUHOM coopyxeHuun (B Poccun nve-
I0TCA eQMHNYHbIE 00BHEKTBI C LIMKNNYECKMMN peakTopamu.

TexHonorna ocHoBaHa Ha MCNOSMb30BaHUN B OAHOM COOPY>KEHUN TpeX MUKpoBuonoru-
YeCKnX NPoLEeCcCoB:

- a9poBHOE OKUCIIEHNE OPraHNYECKMX 3arpsa3HEHNA pacTBOPEHHbLIM KUCIOPOAOM;

- a9pobHOEe OKUCNEHNne aMMOHUIHOIO a3oTa 4O HUTPATOB (HUTpUdUKaLMS);

- aHOKCUOHOE OKUCIEHME OpraHMYecKnX 3arpsi3HEHNI KNCNOPOAOM HATPaTOB, C BOCCTa-
HOBMEHMEM HUTPATHOro a3oTa 4O MOSMEKYNAPHOro (4eHUTpudmkaums).

YcnoBrem nNpoBeaeHus 4eHUTpudnkaumm aenseTcs oTCyTCTBME B UITOBOW CMeCH B Te-
yeHne HeobXxoaMMOro BpEMEHU PacTBOPEHHOrO Kucrnopoaa nubo oveHb Manasi ero KOHLUEH-
Tpaumsa (go 0,5 mr/n) Nnpn ogHOBPEMEHHOM NPUCYTCTBUM OpraHN4eckmx BewecTB. [Insa npose-
AeHNs OBYX rpynn NpoueccoB, XapakTepusyoLmxcs pasHbiMyM NoTpebHOCTAMU B pacTBOpPEH-
HOM KMCropoae, UCNonb3yT crefyolime OCHOBHbIE NPUEMbI:

- bmsmyeckoe pasgeneHne NpoLeccoB NyTeM BblAeneHns cnelmanbHbIX 30H HATPUGK-
Kauuun n aeHnTpudounkaumm (3oHbl N u D);

- pasgeneHne npoueccoB BO BPEMEHU B OOHOM U TOM e obbeme coopyxeHus. Uc-
Nnonb3yeTcsa YaCcTUYHOE pasaeneHne BO BpEMEHN, MPU 3TOM hasbl HATpUGUKALUN N AEHUTPU-
duKaumm NOBTOPSIOTCA MHOTOKPATHO;

- KOMOMHMPOBAHHOE UCMNOSb30BaHNE PU3NYECKOro U BpEMEHHOIO pasfeneHuns npowec-
COB;

- OQHOBPEMEHHOE, KOrda BeCb MPOLECC OYUCTKM MPOBOAMTCH MPU HEBBLICOKMX 3HAYe-
HUAX KOHLEHTPaLUUK pacTBOPEHHOrO Knucnopoga (4o 1 mr/n).

Baktepuu, ocywiecTenstoLmMe HUTPUUKaLMIO N 4EHUTPUdUKALNIO, CYLLIECTBYIOT B M-
HOW WIOBOW CMecK, PYHKLUMOHUPYS B COOTBETCTBYHOLUMX 30HaX (BPEMEHHbIX MHTepBanax)
nmbo B e4MHON 30HE C NPOMEXYTOUYHbIMM ycnoBusaMmn. ObasaTenbHbIM YCrOBUEM AeATENbHO-
cTn 6aKkTepun-geHNTPUGPKaTOPOB ABMNSETCA HANN4YMe OpraHMYecKoro BeLLLECTBa, KOTOPOE OHU
MOryT NoTpebnATb B NpoLecce BOCCTAHOBMEHNSA HUTPATOB, 4S5 KOTOPOro HeoBXo4MMO OKUC-
neHne CBA3aHHbIM KMCITIOPOAOM yrriepoda U Bogopoaa.

[nsa obecneveHnss Takon BO3MOXHOCTM MPU UCMOMb30BaHUN Pa3NNYHbIX 30H NPUMEHS-

eTCA Takol TEXHONOrMYecKMin NpuUeM, Kak peuupKkynsaumst mexay 3oHamu. HeobxoammocTb
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aToro obycnoBneHa TeMm, YTO NpPoOUECC HUTPUdMKALMN NPOMUCXOAUT Torga, Korga noyTu Bce
OpraHu4eckme 3arpsa3HeHns yaaneHsol.

B cxemax c 30HanbHbIM pasgeneHneM HUTpUUKauum n aeHnTpudukaumm npousBo-
ANTCS peuunpKkynaumnsa UnoBOM CMeCU, coaepkallen HUTpaTbhl, U3 KOHLA alspoOHOM 30HbI B
Ha4ano aHOKCMOHOW. OTa PeuupKynaunsa OCYLLECTBISETCA C NOMOLLBK MOrpPy>XHbIX HACOCOB
nyTemM CO30aHUSA FOPU3OHTANbHO OPMEHTUPOBAHHBLIMU MellankaMmy GecKOHeYHOro noToka
(«kapycenb») UIOBOM CMECU Mexay 30HaMU, a TakkKe C NOMOLLbIO 3PN TOB (paunoHanbHO
TONbKO Ha MarnblX yCTaHOBKaXx).

Cnocobbl aspauumn — aHanormyHo 5O. 30oHblI AgeHUTpUdMKauMM OOMKHbI NepemMeLln-
BaTbCA AN NpeaoTBpaLLEHNS pacCnoeHns UNoBon cMecu n ana maccoobmeHa. Nepemelun-
BaHMe Ha GONbLUMHCTBE OOBLEKTOB — C NMOMOLLbIO MOrPYXXHbIX MeLanok (onTuMarnbHbIn Me-
TOA), HECKONMBbKO 06 bEKTOB BbINK BLINOSTHEHBI C NEPEMELLUNBAHNEM BO34YXOM C MUHMMW3aLMEN
pacTBOpPEHUS KUCropoaa (HEpeKoMeHAyeEMbI MeTOA).

Bo3BpaTHbIN akTUBHbI U NOAAeTCsa B Ha4arno 30Hbl AeHUTpudmKauum nnbo B e ANHbIN
00beM aspoTeHKa (Npu ApYyrMx pacCMOTPEHHBIX peLleHnaxX No NpoBeaeHno npoLecca).

CpaBHEHME TEXHOMOIMYECKNX CXEM HUTPU—AEHUTpUdUKauum npuBegeHo B Tab-

mue 4.1.

Tabnuua 4.1 — CpaBHEHUE TEXHONOMMYECKUX CXeM HUTPU—AEHUTpUdmKaumum

TexHonornyeckas
MpeumylulecTBa HepocTaTtkn
cxema
MoganduumpoBaHHbIN nybokoe ypaneHve amMMOHWAHOTO | 3HAYMTENbHBIA PELMKN U3 30Hbl HUTPU-

npouecc ﬂyﬂ,3aKa—3TTVIH- asota. He HYXXOaeTcda B aBTOMaTtusa- (*)VIKaLI,I/IM. Manble BO3MOXHOCTM NS U3-

repa (MJ13) ummn. lMpocToTa NPUMEHEHUsT MpU pe- | MEHEHUSA COOTHOLWEHUS 30H N u D
KOHCTPYKLMM

CtyneHyaTbIi He TpebyeTca BHYTPEHHUIW peuuKn. | YCNoXHEHHas cxema, coaepxaiias 4—6

npowecc MuHnmaneHoe Bpemsa npebbiBaHus 3a|30H. Manbie BO3MOXHOCTU ANsl U3MeEHe-

CYET MOBbLILIEHHON KOHLEHTpauMu ak- | Hust cooTHoweHus 3oH N 1 D. B kopuaop-
TUBHOrO una. BO3MOXHO [OOCTUrHYTb | HOM KOMMOHOBKE BbICOKWE 3aTpaThbl Ha ne-

bonee acheKkTMBHOrO yaaneHus asoTa | peMeLllnBaHme y3kux 30H OeHUTpuduka-

1 6onee rnybokoi HUTpUdMKaLUK umMn. CROXHO MNPUMEHSTb MNPU  PEKOH-

CTPYKUMK
«KapycenbHblii» Lnpokne BO3MOXHOCTM ONSi U3MeHe- | YBenuyeHHble 3aTpaTbl Ha W3MeHeHue
npowecc HMS cOOTHOLLEHUs 30H N 1 D. MUHU-| CTpOUTESbHBIX KOHCTPYKUWUIA MPU PEKOoH-

MarbHble 3HeprosaTpaTbl Ha nepeme- | CTPyKLMK
wmBaHne. YMeHblleHne Ha 10 % 3a-

TpaT Ha aspauuio
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ob6beEM U cxema LMKIMYECKOro peak-
Topa (SBR-peakTopa). MakcumanbHble
BO3MOXHOCTM [Nl ynpaBneHuss npo-

Leccom

TexHonorn4yeckas
MpeumyuiecTtBa HepocTaTtku
cxema
Mepuogmnyecknin MakcmanbHasi NpoCToTa KOHCTPYKLUMMK | YBENMYEHHbIE 3aTpaTthl HA a3paLNOHHYH0
npowecc (MoxeT ObITb MCMoNb3oBaH eauHbii | cucteMy. TpebyeT aBToMaTtusauuun. lNpu

HeboNbLLOM BPEMEHM 06paboTkM
BOZbl BO3MOXHO MOBbILIEHHOE coaepXa-
HME aMMOHUMHOrO asoTa B OYMLLEHHOW

BOAe (peakTop-cMecuTernb)

CvMynbTaHHbIN

npowecc

Texe. MuHumanbHble 3aTpaTbl Ha

aspaumto (pabota npu MOHWKEHHOW

Te xe. Heckonbko yBenuyeHHbln obbem

coopyxeHus. MNoTeHunansHble NpobremMsl

KOHLEHTPaLMM pPacTBOPEHHONO KUCHO- | CO BCMyXaHWEM una
poaa). BoamoxHo rnybokoe yaaneHue

obLero asoTa

[MpeumyllecTBa Angd OKpyKalLen cpeabl

lMo3BonseT ygansTb opraHudeckue 3arpasHeHns ¢ adPeKTUBHOCTbIO A0 96—98 % —
Ao 5-8 mr/n, a Takke coeanHeHus asota Ao 90 %. B MnpoBoi npakTuke, Kak npaBumio, He Hop-
MUpPYIOT bOpMbl a3oTa B cocTtaBe obuwero asota. B Poccuickon degepaumnmn HOpMUPYHOTCSA
BCe 3 OCHOBHble dhopmbl. pouecc BGuonornyeckoro yganeHus asota no3BonseT nonyvatb
OCTaTO4HbIN 0OLLMI a30T NPENMYLLECTBEHHO B HAUMeEHee TOKCUYHOW (hopMe a3oTa HUTPAaToB,
MUHUMU3NPYSA COAep)KaHue aMMOHUNHON U HUTPUTHOW dbopM. MeToa MONHOCTbIO cnocobeH
obecneuntb TpeboBanua MNAK no cogepxaHuio asota HATPATOB.

Hoctmxenune MAOK no aMMOHUINHOMY a30Ty HE MOXET ObITb rapaHTUPOBAHHO, MO a3oTy
HATPUTOB — ManoBEPOSATHO.

Bce ocTtanbHble npenmMyLlecTBa AN OKpy»KatoLen cpeabl TOXAeCTBEHHbI npoueccy BH.

MexcpenoBble BO30EeNCTBUS

OTtnuuntenbHon ocobeHHoCTbO npouecca BH sBnseTca cHuxeHHoe noTpebneHune
BO34yXxa (M1, COOTBETCTBEHHO, 3NIEKTPO3IHEPIrM) No cpaBHeHUo ¢ BH, Tak kak okono 60 % aHep-
ru, noweawen Ha HUTpUdUKaumno, NOTOM UCNONb3YEeTCA OS5 OKUCIEHUSI OPraHMYecKuX 3a-

Fpﬂ3HeHMV1 B npouecce LleHI/ITpI/ICbI/IKaLI,I/II/I BHYTPU OAaHHON TEXHOMNOIMN.

MpUMEeHNMOCTb

MeToq pormxkeH paccMaTpmnBaTtbCA Kak OCHOBHaA M OHa XXe 3aKrtodnteribHaA ctagud
OYNCTKMN Ha OHUCTHbLIX COOPYXEHUAX COOTBETCTBYHOLLIEIO mMacwTaba. anMGHeHI/Ie meTona 6es

peareHTHoro yaaneHusi docdopa NpMMeHUMO Ha 06beKTax 40 MarbiX BKIHOUYUTENBHO.
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TexHonorns, kak npaeBuno, He TpebyeT OOMOMHUTENBHOIO MCTOYHWKA OPraHuKK AO51s
npouecca gexHutpudpukaumn. ns OC B Poccun HeEN3BECTHbI Crydan C NPpUMEHEHNEM BHELL-
HEro UCTOYHMKa OpraHMYecKnx BellecTB Ans AeHuTpudmkaumm, Torga kak 3a pybexom aTo

BCTpe4aeTCd AOBOJIbHO 4acCToO.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

Bonee cnoxHbli MmeToa, kak npaBuno, Tpebyowmnn ana cBoen peanMsaumm UCnosb30-
BaHWs OOMOMHMTENbHOrO obopyaoBaHus (MeLanku, Hacocbl peumpkynsauumn). XenatenbHo
TaKKe UCnorb3oBaHue CpeacTB aBTOMATUKMK.

MoTpebHOCTb B Nnowaan ongd Metoga — MoBblWeHHas No cpaBHeHuto ¢ bH Ha 20—
30 % n go 50-60 % no cpaBHeHuto ¢ BO.

Mpobnemsbl ¢ MHMBMpPOBaHMEM HUTPUdUKaLUKM U Nnpobnemamn ¢ aspaumen — aHano-
rM4yHbl BH.

OpHako noTpebneHne aneKkTPo3HEPrum BCE XKe CYLLECTBEHHO Bbilwe, Yem npu BO no
crnegyrowmnm npuyYnHam:

- 40 % kncnopoaa, noweawero Ha HUTpUdrkaumio, TepsieTcs 6e3B03BpaTHO;

- npouecc TpebyeT Bonee BbICOKOM KOHLEHTpaUUK pacTtBopeHHoro kucnopoga (KPK),
yem BO, COOTBETCTBEHHO, pacTBOPEHME KMCopoaa NpoTekaeT MeHee 3 EKTMBHO —3aKIto-
yuTenbHasa cTagus HUTpUduKaumm (4o 1 mMr/n) NnpoxoauT Npu BeCbMa HU3KOW NoTpebHOoCTU B
kncnopoge, uto npmsoaunt K pocty KPK go 4-5 mr/n u ewse 6onbiemMy CHUXKEHUIO aheKkTns-
HOCTW noTpebneHunsa kucnopoaa.

Tem He MeHee NMpu PEKOHCTPYKUUUN CYLLECTBYIOLLNX OOBHEKTOB, MO MPOEKTY UMEIOLLMX
npouecc bO, yacTo AocTuraloT CHXKEHUe NoTpebreHnst ANeKTPOIHEPrMn No CreayrLwmm npu-
YnHaMm:

- KaK NpaBuro, Ha 3TUX COOPYXXEHMAX NO dhakTy aKcnnyaTupytoT npouecc bH, a He BO;

- PEKOHCTPYKUNA ¢ nepeBogoM Ha BH[ conpoBoxaaeTcs 3aMeHOoM cTapbiX Hedddek-
TMBHbIX CUCTEM a3paLuu, YTO AaeT coKpalleHue 3aTpaTt Bo3ayxa 40 ABYX pas.

PedepeHu-obbekTbl no TexHonorm bHL npueeaeHsl B Tabnuue 4.2.
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Tabnuua 4.2 — PedepeHu-06bekTbl No TexHonornn bHL

MpoekTHas npoussoaun-
CpepgHerogoBoe co-
TEnbHOCTb /
TexHonoruna aepxaHue O dekTnBHOCTL
OObekTbl | akTMyeckas Harpyska, 5
HUTPU- N geHNTpudmrkaumm 3arpsi3HEHUN B 04K~ yaaneHus, %
Tbic. M3/cyT (rog, 3a KoTo- .
. LLIeHHOW BoAE, M/
pbi NpMBEAEHbI AaHHbIE)

Moaud . N-NH4 0,33
0aNULMPOBAHHbIN NPO-
P P N-NOs 9,2
uecc Jlyasaka—OTTnHrepa | OC Ne 1 100/56 (2018 ) No6w, — 70
N-NO2 0,05
(MNN3)
P-PO4 3,45
N-NH4 2,3
«KapycenbHblin» N-NOs3 13,1
OC Ne 2 160/88* (2018 r.) No6w, — 45-50
npouecc N-NO2 0,2
P-PO4 1,9

Mpumevanune. Cbop aHkeT no OC nposoauncs bropo HOT Ha ycrnoBuax aHoHUMHocTW. HassaHusa OC, yka-
3aHHbIX B HACTOSALLEM CNpaBOYHMKe 34echb 1 Aanee, umetotcs B bropo HOT. Ha3BaHus ykasaHbl B Tex criyyasx,
korga nHdopmaums no OC B3ATa U3 OTKPbITbIX UCTOYHUKOB.

* QakTu4eckoe Bpemsi NpedbiBaHMSA B aspoTeHkax 12,5 u.

4.2.1.2.1.4 Buonornyeckasi oO4MCTKa B a3poTeHKax OT OpraHU4YeCKMUX BeLLeCTB U

asoTta, ¢ XMMn4yeckum yaaneHuem docdopa

TexHun4yeckoe onucaHue

C TOuYKM 3peHUst TEXHOMNOMMM BUONOrMYECKON OYMCTKN o4eHb Bnunaka k BHI.

TexHonornyeckme cxembl BHA 1 BHOX® oTtnuyatotcs Tonbko AobaBneHMem peareHTta
Ansa ynydweHHoro yganenunsa gocdgopa. Ha OC 'CB B Poccun peareHT gobasnsawT (npyme-
HUTENbHO K OMONOrMYECKON OYUCTKE):

- B KOHLIE adpOTEHKa — nepe BTOPUYHbIMU OTCTONHUKaMMU;

- B BO3BpPaTHbIN aKTUBHbIN UIT,

- B BO3BpaTHbIE NMOTOKM OT COOPYXEHUN 06paboTkm ocaaka.

Takke BHe BMONOrMyeckon O4NCTKN peareHT gobaBnsieTcs nepes nepBnUYHbLIMU OTCTON-
HUKaMu, a Takke nepen ounbTpamMm 4OOHNCTKMN.

Mcnonb3yoTcsa koarynsHTbl, Tak Kak yaaneHne gocgopa npoMcxoant B OCHOBHOM My-
TeM copbumm pochaToB Ha XNONbSAX TMAPOKCUAA XKenesa unm antoMUHUSA. TN XNOMbs, B CBOIO
oyepenb, BKIIOYAKTCA B COCTaB XJ10MbEB aKTUBHOIO uUna.

[lo3a peareHTa nponopLmMoHanbHa KONuyecTBy yaandemblx dpocaTtoB. Kpome Toro,

OHa CUJTIbHO 3aBUCUT OT MECTHbIX ycnosvu7| M TOYEeK BBEeOEeHUNA peareHTta. Heobxoanmasa nosa
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CYLLECTBEHHO BO3pacTaeT OTHOCUTENBHO OObIYHbIX 3HAYEHWI, KOrAa HYXHO obecneunTb Mak-
cumanbHyto rnyouHy yaaneHus. OnTumanbHas octaTtovHas koHueHTpauus 0,5-0,7 mr/n, Bo3-

MOXHO gocTmxkeHue 0,2—0,4 Mr/n, HO NpPU CyLLECTBEHHOM YBENUYEHNM pacxoda peareHTa.

[MpeumyllecTBa Angd OKpyKaloLen cpeabl

Becbma rnybokoe ocaxaeHue gocgopa. BmecTe ¢ Bxogsiwen B coctaB npouecca Tex-
Honorven BH[ o6ecneyvnBaeT HacTonNbKo rny6okyto o4ncTky 'CB, HackonbKo OHa MOXeET BbiTb
AOCTUrHyTa B O4HOCTaAUNHOM COOPYXXEeHMU BUONOrMyecKkom O4YMUCTKN C rpaBUTaLMOHHBIM UMO-

pasaeneHvem.

[TpMMEHNMOCTb

Mcnonb3oBaHne meToaa € onuueln peareHTHoro yaanenuns gocgopa NpUMEHUMO Npu

nobbix MacwTabax CoOOpyXeHUN.

dakTopbl, BANSOLIME HA BO3MOXHOCTb peannsaunu

PeareHTHOe yganeHne dpocdopa NpuBOLAUT K CYLLLECTBEHHOMY YBESTMYEHUIO IKCrsya-
TaUMOHHBIX 3aTpaT (CM.: pa3gen 6), n B NepBylo odepedb Mo crneayowmmM CTaTbsaM:

- Ha NpnobpeTeHne peareHToB;

- Ha 00paboTKy, nepekayky, 06e3BOXNBAHNE, BbIBO3KY U pasMelleHne A0NoSHUTENb-
HOro konuyectBa ocagka (5—20 %, B 3aBUCMMOCTM OT KONMyecTBa ygansemoro goccopa u
Maccbl OCHOBHOMO NPUPOCTa U30bITOYHOIrO akTUBHOMO Mna), obpasytoLlerocs 3a c4eT BKI4e-
HUSA rMOPOKCUAa Xenesa unun antoMuUHUS B ero Cyxoe BeLLEeCTBO;

- Ha 3KcnnyaTaumio y3na XpaHeHusi peareHTa, NpUroToBMEHNS N A03UPOBaHUS ero pac-
TBOpa.

XUMNYECKMIN 0CaO0K BbITECHAET YacTb akTUBHOM Buomacchl U3 una. YBenmyeHune Konum-
YecTBa M3ObITOMHOrO MUna NPMBOAUT K CHUXKEHUIO BO3pacTa una n TpebyeTt ans coxpaHeHus
TOrO € KONMyecTBa OpraHMYecKkoro BellecTsa una (4ns rapaHTMpoOBaHHOIO NPOBEAEHNSA HUT-
pucnkaumm) ysenmyeHna ob6beMoB adpOTEHKOB MPONOPLMOHANbHO OONONHUTENbHOMY Mpu-
POCTY CyXOro BellecTBa ocagka (CM. BbILe).

Ha OC 'CB c aHaspobHoun ctabunusaumnen ocagka gonosiHMTeNnbHast Harpyska no émo-
HepasfnaraeMoMy ocafKy Ha MEeTaHTEHKN CHWXKaeT UX 3O(PEKTUBHOCTb.

Takke yxygwarTcs CBOMCTBa Ocazka, Mofly4aemMoro npu Takorm TeXHOSIorMu, npu uc-
Nosib30BaHUK Kak yaobpeHust.

PedepeHu-06bekTbl, Ha KOTOPLIX NPUMeHeHbl TexHonornm bBHOX®, npuBeaeHs! B Tab-

nvue 4.3.
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Tabnvua 4.3 — PedepeHu-00bekTbl, Ha KOTOPLIX MPUMEHEHbI TeXHONornn BHOX®

[NpoekTHas
nponssoau-
TenbHOCTb / CpenHerogoBoe
Buwa /no3sa pea-
dakTnyeckas cogepxaHue
reHta, kr/1000 . O pekTnBHOCTL
TexHonorus Ob6bekTbl | Harpyska (roa, 3arpsasHeHuni
M3 no ToBap- . yaanenuns, %
3a KOTOpbIN B OYMLLEHHOMN
HOMY peareHTy
npuBeaeHbl BoAe, Mr/n
OaHHbIE),
TbiC. M3/cyT
MoaundumumpoBaHHbI BBY 7,9
npouecc BlNKs 3,3
Jlynsaka—OTTHHrepa N-NH4 1,04 Nosw, — 80—-85
OC Ne 4 10,5/4,5 HeT gaHHbIX
(MN3) — npeaBknto- N-NO3 7,9 Posw — H/A
YeHHas AeHUTpudmka- N-NO2 065
uma P-PO4 0,94
KombBuHaums oByx Tex-
y BB —5,1
HOMOrWI Ha CTaHLMMW. BMKs — 2,43
77 % ounwaetcsa Ha co- | OC Ne 1050/852 3 N-NHs — 2,9 N 06wy — 69
14 Kr/TbIC. M N- NOs — 4.9 P 0Bl — 96
opyxeHuax bH[, 23 — P-PO; — 0,07
BHO® (JHB) No6w, — 9,4
1) 3necb 1 ganee BB — cokpalleHHoe 0603HaYeHne B3BELLEHHbIX BewecTs/

4.2.1.2.1.5 Bnonorn4yeckasi OMMCTKa B a3POTEHKaX OT OPraHN4YecKux BeLecTs 1

asora, ¢ buonornyeckum yaaneHmem coccopa

OObLee TexHUYEeCcKoe onucaHmne

Ot BH[ npyHUMNuanbHO OTNMYaEeTCs HaNMYMEM eLLe O4HOM TEXHONOMMYECKOM 30Hbl —
TaK Ha3blBaeMoKn aHa3pObHON. JTa 30Ha YaCTO Ha3bIBAETCS 30HON BMONOrMYEeCcKoro yaaneHus
dochopa, XoTa CyLLHOCTb NPOLLECCOB B HEW NPAMO NPOTUBOMNOSOXHA. [JaHHaA 30Ha KOHCTPYK-
TMBHO MOXET ObITb pacnonoXeHa Kak 4acTb NMPsIMOYrofibHOro aspoTeHka, NMbo BbiaeneHa B
OTAENbHYK EMKOCTb, Ha3biBaeMyto docopHbIM 6accerHoM. B umMknnyecknx peaktopax BMe-
CTO aHadpOobHON 30HbLI UCMONb3yeTcs aHadpobHasa cTagma npouecca B egMHOM obbeme co-
OpYXeHus.

HekoTopble npuMeHsaeMble Ha NpakTUKe TEXHONOMMYeCcKne cxemMol npoLecca, ganee co-
KpawieHHo nmeHyemoro BHOB®, npuBeaeHbl Ha pucyHke 4.2 [28]. Kpome cxem, nsobpaxeH-
HbIX Ha puC. 4.2, HaxoauT NpPUMeHeHVe Takke npouecc MoxaHHecbyprckoro yHmeepcuteTa u

pag gopyrmx peweHvi. MNpuBeaeHHbIN B AaHHOM pasaerie nepevyeHb KOHKPETHBIX TEXHOSTOMN
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BHOB® (kak n Bcex ocTanbHbIX) HE OrpaHNYMBAET B UCMOSNb30BaAHUM MHbIX 3MEKTUBHBIX pe-

LLUEHUHN.

BHyTpEHHAE DEUMEN HITOB0A CMECH

@7

BropadHsi o
T W HHEI
CToMHEE BOOE C:) " C D Srerana -::TouHu:: BOH
— ¥ == ==
AxaapoBian AHoKcHaHan Aapobnan
AoHa 0HaA I0Ha
BossparHelA
ARTHEHLIA AN HabbiTauHbIA
un
a) Mpouecc A%/O (AHa3pPoBNK—AHOKCUK—OKCUK)
HUTPHEMLMPOBAHHLIA pELMKN
Q““
(: ) g‘:) BropuuHein o
OTCTOMHME MHULWEHHBIE
oMb Bof =L v | b CTOMHbIE BOALI
— g -
AnaspobHasn | 1 AHOKCHOHAR AspobHan
30HA aoHa 30Ha
Peuwkn wnosoi E ‘J‘E
CcMECH
N 5 . )
O3EPATHRIK T
AKTHEHBIA KN
A 4
WM3BLITOH IR
un

6) Mpouecc KenntayHckoro yHnBepcuteTa (UCT)
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HuTpihaLposamtsii_ paLiakn

@—

BropuHsn
CTCTOAHME OurEHHbIE
CTOMHEE BOOE CTOYHBIE BOOR
h 4 .
. L L Lai
AxaapoBuan 1 AHOKCIAIHAR AHOKCATHAR Aspobuan
F ao0Ha aoHa 0Ha 30Ha

Pewakn unasai é N E
CMacd

+
BoaspaTHbIA E - F
ANTHEHBLIA 1N

»
MafbirouHsi
un

B) MoandumumnposaHHeii npouecc UCT (MUCT)
PucyHok 4.2 — HekoTopble BapuaHThl npouecca bBHOB®, npumeHsiemblie B Poccum

Bonbluas yacTtb cxem yganeHusa pocdopa peannsyroT ¢ BbINOSIHEHNEM CTaaun HATPU-
N geHuTpudmKaumm no npeaBKtoYEeHHOW TEXHOMNOrnu, «kapycenbHom» (LMPKYNALUUOHHOM)
UM CUMYJSTbTAHHOW TEXHOSTOTUMN.

Bnarogapsa Hannuuio ykasaHHOW 30Hbl, COrfIACHO COBPEMEHHbLIM NpPeaCcTaBfeHnsaM O
npouecce, TEXHONOMNSA peanuayeTca Gnarogapsi COMETAHUIO YeTbipex MUKPOBUONOrM4ecKmx
NpoLeccoB, OCYLLECTBASEMbIX OAHUM USIOM:

- a9pobHOE OKUCIEHME OpraHMYecknx 3arpsi3BHEHU pPacTBOPEHHBLIM  KUCOPOOOM.
B oaHHOM npouecce npon3BoauTCa OBYMS PasfiMyHbIMU (PYHKUMOHANbHLIMU rpynnamMm MyK-
poopraHn3moB. lNepBas — 0OblYHbIE reTepoTpOdbl, NOTPELNALWMNE pasnnyHble opraHnye-
Cckne coeguHeHusi. Btopas — docopakkymynupyrowme mukpoopraHmamel (PAO), cnocob-
Hble NOTPebnsATb TONbKo neTyume XupHole kucnotbl (JIXKK), goctynHble nm B aHaspobHon
30He. X cneundmnyecknin MexaHnam 3anacaHus S3HeEprumn B KneTkax paboTaeT 3a CHET HaAKorM-
nenus B Hen nonudocdgartos B konuyecteax o 20—-30 % docdopa oT cyxoro BeLLecTsa Kre-
TOK AaHHbIX BakTepui n Ao 5—7 % OT Cyxoro BeLiecTBa una B Lenom;

- aHaapobHoe nornoweHne PAO neTyumx XUpHbIX KUCNOT C Npeobpa3oBaHMEM UX BO
BHYTPUKIIETOYHOE NOSIMMEPHOE COeMHEHME, C BblAENIEHMEM NMPU 3TOM B Xnakyro asy coc-
daTtoB. OHM BbLIAENAOTCS B pedynbTate pacnaga nonudocdara, gawowero knetkam ®AO

9HEprn Ha nornowleHne n Guoxmmmnyeckyto TpaHcdopmaumto JIKK. OkucneHne opraHuye-
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CKMX COeNHEHWI, 0DpasyoLLMXCca B aHa3POOHbIX YCNOBUSX, MPOM3BOAUTCA NO3Xe, Npu nona-
AaHUN UNOBOM CMECU Kak adpoObHble YyCroBMS, Tak U B 30HY AeHUTpUdUuKaumm (4eHnTpudunum-
pyrowmne GAO)

- a9pobHOE OKUCNEHNE aMMOHUIMHOIO a3oTa 40 HUTPAaTOB (HUTpUdUKauus);

- aHOKCUOHOE OKMUCIIEHME OpraHMYeCcKnx 3arpsasHeHnin KNCNOPOAOM HUTPAToB, C BOCCTa-
HOBJIEHMEM HUTPATHOro a3oTa 40 MONEKYNAPHOro (AeHnTpudukaums). JaHHbln npouecc Mo-
XeT Takke npoussoauTcsa geHntpudpuuupyowmnmm ®AO.

B npoctenwem Buae TexHonorna PyHKLMOHNPYET crieayrowmm obpa3om: BO3BpaTHbIN
aKTMBHbLIN MN NonagaeT B aHa3pobHYy0 30HY, Kyaa NocTynaeT Cbipad CTOYHas BoAa, 3aTem
urnosasi cmecb noctynaet B 6nok bH[, nocne 4ero Ha cTaguio nnopasgeneHns.

BaxHbIM ycrnoBvem adpdekTUBHOro Guosiornyeckoro yganeHust pocdopa ssnsercs
npegoTBpaLleHne nonagaHusa B aHadpoOHY0 30HY CyLLLEeCTBEHHbIX KOHLIEHTpaLuMi a3oTa HUT-
paToB, Tak Kak B ux npucytcteum JIKK, Haxogdawmecs B cTouHon Boae, byayT notpebnaTtbcs
He ®AO, a geHuTpudmkatopammu. OcobeHHoCTbIO npouecca BHI aBnaeTca Becbma cylie-
CTBEHHOE cofepXXaHne a3oTa HUTpPaTOB B BO3BPATHOM akTUBHOM une — o 6—9 mr/n. B ycno-
BUAX, KaK npaBusio, HeBbICOKOM KOHUeHTpaumn BINK B cTouHbIX Bogax B Poccum 1, cooTBeT-
CTBEHHO, HeBbICOKOro coaepxxaHusa JIKK BblleonnucaHHas TEXHOSOrMAa ¢ nogaven Bo3Bpar-
HOro nna cpasy B aHadpOobHyo 30HY paboTaeT nnoxo. [1ns obecnevyeHns HU3KOro coaepXXaHus
HUTPaTOB B NOJaBaeMOM B HEE USe ero BHavarne nogsepraroT geHUTpudumkaumm, nnbo BHyTpU
TexHonorum BHJ, nnbo B oTAenbHOM 30He.

B 3aBMCUMMOCTM OT MCNONb3yemMoOn pPasHOBMOHOCTM MeToda MCMOonb3yeTcs nogaya B
aHa3’poBHY0 30HY UIOBOW CMECH, NpoLLeLlen npeasapuTenbHyo aeHuTpudurkaumo. C aTon
Lenblo UCNOSb3YT PeUNpPKYNSALNOHHbIE HACOCHI.

MpucyTCcTBUE pacTBOPEHHOrO KMUCnopoaa B aHaspobHoM 30He HeaonyCTUMO.

Oprannsauus npouecca bH[, aspauusa 1 nepemewmnBaHne Npon3BogAaTCs aHaANOMMYHO
onucanuto ana bH. AHaspobHyo 30HY NepeMeLLMBaloT TOMbKO MeLlankamu.

Npynna TtexHonormn BHOB®, HecmoTpsa Ha 40-NEeTHIO UCTOPUID MPUMEHEHUS, MO-
NpeXHeMy akTMBHO pasBMBaeTCs. OTO CBA3AHO CO COXHOCTbIO MUKPOBUONOrnyecknx n éumo-
XUMUYECKMX MPOLLEeCCOoB, NMPOTEKaLWNX NpU B3aMMOLeNCTBUN 4 BbllLenepevncrieHHbIX rpynn
MUKPOOPraHn3mMoB.

BHOB® He moryT 6bITb achhekTBHO NpuMeHeHbI Ha ntobon CB. Heobxoaumbeim ycno-
BMEM SIBMISIETCA HanuuMe MuMHMManbHO HeobxoaMMoro cooTHoweHus B aton CB BennyuH
BIMK n obuwero docoopa. MNpn MeHbWNX 3HAYEHNSX CTOYHAA Boaa He ByaeT coaepxaTb LO-

CTaTOYHO OPraHNYecKoro BellecTBa, YTobbl ero XBaTUno 1 Ans AeHUTpudukaumm, u ans pocra
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®AOQ. BaxHo Takke cogepxaHune JIKK, ogHako npu goctatodHom konudectBe BIK Ha ero
yBenuyeHne MOXHo BnusTb (CM.: nogpasgen 4.1.1.6).

Mpn ganebHenwen obpaboTke N36bITOYHOrO aKTUBHOIO UMa C NOBbLILWEHHbLIM COAepXa-
HueMm hocdopa He A0SMKHO AonyckaTbcs obpasoBaHMe B HEM aHA3POOHbIX YCNOBUN, U B OCO-
BEHHOCTM NPU HaNMYMM JOCTYMHOIO OPraHNYEeCcKOro BellecTBa, Tak Kak B aToM criyyae PAO B

COOTBETCTBUM CO CBOMM MeTabonmM3mMom GbICTPO BblaensaT docdop.

MpenmyLLecTBa AN OKpyKaroLlen cpeabl

lMosBongaeT yganaTb opraHMyeckue sarpssHeHns ¢ addPeKTUBHOCTbIO A0 96-98 % —
Ao 5-8 mr/n, coeanHeHnsa azota — Ao 90 %, obwmn docdop — Ao 90 %, docdop docda-
TOoB — 10 95 %.

Hapsay ¢ yganeHnem opraHu4eckux sarpasHeHun, onpegensemolx no bIKs, yaanser,
6narogapst PU3NKO-XMMUYECKUM B3aMOOENCTBUAM, 3HAYUTENBbHYIO YacTb TSXKeNbIX MeTarn-
noB. Takxke okMcnaeT MHorme crneumduyeckne TeXHOreHHble 3arpasHUTenn, Takue kak Hedre-
npoayktel, CMAB, a Takke cepoBogopOA.

TexHonorns (C CNosib30BaHNEM TEXHOSTOrMn 06paboTkn N yTunmsaumm ocagka) no3Bo-
NSeT OCYLLEeCTBUTb CYLLECTBEHHYIO pekynepaunto pocgopa U3 CToUHbIX BO4. OTO UMEET Bax-
HO€e 3Ha4YeHue B YCNOBMSAX KOHEYHOCTU 3anacoB oocdopHbIX pya. [na nasneveHns gocgopa
NCMoNb3YyT TEXHOMNOMMYECKMe NprueMsl, NpoBouMpyolme BbligeneHne goccopa ns n3bbiTou-
HOro aKTUBHOrO MMa C NocneayrLwuM BbolaeNeHeM ero B BUAEe COeANHEHUN, UMEKLLMX arpo-

XUMMUYECKYIO LLEHHOCTb (CM.: N. 7.2.1).

MexcpenoBble BO3OencTBus

AHanormyHel onucanHeiM ana bO n BH, KpoMe NOBbILLEHHON 3MUCCUU NETYYMX Be-
LLIeCTB B BO34YLLUHYO cpefy 13 aHadpOBOHbIX 30H.

He Tpebysi ncnonb3oBaHusl peareHToB, METO4 MUHMMU3NPYeT obpa3oBaHne NOTEHLN-
anbHbIX 0TX040B. [MoBbIWasa yaobpuTenbHyH LEHHOCTb 0caaka, TEXHONOMMs YBENNYMBAET €ro

NnpuUBIieKaTesiIbHOCTb KakK yuo6peH|/|9|.

MpymMeHnMocCcTb

MeTon NpMMEHUM Kak 3aKkniunTenbHas ctagns OYMCTKN HA OYMUCTHBIX COOPYXKEHUSIX OT
HebonbLWKnX 1 Bbiwe. [PUYNHON OrpaHNYEeHNI SBNSETCA OTHOCUTENbHAA CITOXHOCTbL SKCMya-
Taunm TEXHOMNOTNMN.

MpumeHeHne meTopa TpebyeT gononHuTenbHoro obvema Ha 1,5-2 4 npebbiBaHUSA
CTOYHOW BOAbl, YTO TpebyeT yBenuyeHuss obbema, Heobxogumoro ana BHL, npumepHo Ha
20 %.
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3aTpaTtbl Ha 3MNEKTPO3HEPrm0 He Bo3pacTalT. YBennyeHme konndectsa n3bbiTOYHOro
aKTUBHOIO una npeHebpexmnmo mano.

MeTon He MOXeT ObITb paccuMTaH Ha OOCTUXKEHME KOHUeEeHTpauum obuiero gocdopa
mMeHee 1 mr/n, yto cooTtBeTcTBYyeT 0,6-0,8 Mr/n ¢doccopa cdocdaToB. Ha npaktnke goctum-
XUMbI (B oTAENbHbIE NPOAOIMKUTENBHbLIE Nepnoabl) KoHLEeHTpauun ao 0,2 mr/n. Taknum obpa-
30M, OH MO3BONSAET AOCTUYb NPAKTUYECKUN TEX Xe pe3dynbTaToB, 4To U BHOX®, Ho 6e3 npume-
HEeHUs1 AOPOroCTOSALMX peareHToB. B pa3Butbix cTpaHax NpoOUCXoAuT NOCTENEHHOE BbiTECHE-

Hue rpynnon TexHonornn bBHOB® meToaoB ¢ XMMmyeckum ocaxaeHmem gocaTtos.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

OavH n3 Hanbonee CNoXHbIX METOL0B BMONOrMYECKON OUYUCTKM N3 HAXOOALWMX Macco-
BOe pacnpocTtpaHeHue. TpebyeT Ana cBoen peanusaumm UCNonb30BaHNA AOMNOMHUTENBHOMO
obopynoBaHus (MeLLankn, HacoCbl PeLVpKynaUmnn).

KoppekTHas paspaboTka TEeXHOSIOrMYecKoW 4acTu NpOeKTa M Hanagka npouecca BO
MHOMMX Cry4Yasx NpeacTaBnsitioT CMOXHOCTb M TpebyoT NpmuBReYeHns KBannuumpoBaHHbIX
cneumanncTosB.

B oTaenbHble nepmoapbl n3-3a konebaHu coctaBa CTOYHbLIX BOA, YCMOBUIA 3KCnyaTa-
UMK, a Takke cybbeKkTUBHbIX hakTopoB 3hdEKTMBHOCTL BroyaaneHus goccopa MOXET CHU-
XaTbcs, B 9TU nepuoapbl poccop docaTtoB Bo3dpacTtaeT go 1,0-1,5 mr/n. OTkas oT ncnosnb-
30BaHNA MEPBUYHOrO OCBETMEHMS MOXET MOBbICUTb HAAEXHOCTb MeToda, OOHaKo cylie-
CTBEHHO yBeNu4YMBaeT 06beM a3pOTEHKOB 1 NOTPEOHOCTb B 3MEKTPO3HEPTUM.

CnocobHocTb hocopa, G1onornyeckm NormnoLuEeHHOro akTUBHbIM MTOM, O4EHb ObICTPO
BblAENATLCS B XNAKYH ha3y npu nonagaHumn una B aHaspoOHble ycrnoBus Bo nsbexaHme gop-
MUPOBAHNA Ha OYUCTHBIX COOPYXXEHUSIX MOLLHOroO peuumkna ¢ocdatoB HaknagbiBaeT cylie-
CTBEHHbIE OrPaHMYEHUs Ha NpoBeaAeHNe npoueccoB 06paboTkn ocagka n TpebyeT npumeHe-
HUA cneumanbHbIX TEXHOMOrMYecknx npmemoB. Mo gaHHbIM MHOMMX OGBHEKTOB B CTpaHax 3a-
nagHon n BoctouHon EBponbl, B npouecce Me30unnbHOro aHaspobHoro copaxuneaHus, He-
CMOTPS Ha HanM4umMe aHaspobHbIX ycnosun, peunkn ocdopa Ha OC He npeBsbiwaeT 15-20 %.
Mo TepmomnbHOMY cHpakmBaHMO HEOOCTATOYHO OAaHHbIX O CTENEHW yaepXaHusa gpocdopa
B TBepaou dase.

CpaBHUTENbHasA XxapaKTepUCTUKa TEXHOMOMMYECKMUX CXEM HUTPU- N OeHUTpUmkaumm ¢

ouonoruyeckum yganeHnem asota u pocopa npusegeHa B Tabnuue 4.4.
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Tabnuua 4.4 — CpaBHUTENbHAsA XapakTepUCTMKa TEXHONOMMYECKMX CXEM HUTPU- U AEHUTPUUKaLMK

¢ Guonornyecknm yoaneHnem asoTa

Mpouecc

MpeumywiecTtea

HepocTatkn

A%/O

HanGonee npocTast 1 XOpoLUO NpoBepeHHas
TexHonorus. Huskme kanutanbHble U aKCnny-
aTauMOHHble 3aTpaTthbl, B TOM 4YMCEe MUHU-
MarbHble 3aTpaTtbl ANIEKTPOIHEPINM Ha pe-

LUMpKYNaumio

BosBpaTHbIV U COAEPXKUT HUTPaTbI, NMOCTY-
natoLue B aHaapoGHYH 30HY, YTO HA HU3KO-
KOHLEHTPMPOBAHHbBIX CTOKax MNpaKTUYecKu

BrokvpyeT ynydweHHoe ypaneHune doc-
dopa

UcCT

OddekTnBHOE yaaneHne docdgopa N u3
HU3KOKOHLIEHTPUPOBAHHBIX CTOYHbIX BOA, MO-

XeT ObITb AOOCTUTHYTO Xopolwlee yaaneHune

docdopa.

Xopoluee yganeHuve asota

TpebyeTca OononHWTeNnbHas cuctema pe-
LUMpKYNauun. KoHueHTpauus Mnosoi cMmecu
B aHadpOobOHOW 30HE CHWXKEHa, YTo NPUBOAUT

K MeHbLLen gone ®AO B une

MUCT

Bonee apantupoBaHa k paboTe Npu HU3KOM
C/IN wu

HagexHa. XopoLui onbIT SKCnnyaTaumm

COOTHOLLIEHMM noatomy 6Gonee

[MoBbIWeHHasa cnoXHOCTb npouecca. Cnox-
Hee aBTOMaTU3nposaTh npouecc N-D nyrem
N3MEHEHNs1 COOTHOLLEHUSI adpupyemMblX U

aHOKCUAHbIX 30H

PedepeHu-06bekTbl, Ha KOTOPbIX NpUMeHeHbl TexHonorum bHOB®, npueBeaeHs! B Tab-

nmue 4.5.

Tabnvua 4.5 — PedepeHu-06bekTbl, Ha KOTOPbLIX MPUMEHEHbI TexHonorun bHOB®

MpoekTHas nponssoauTernb-
HOCTb /
TexHOmNOMS OBueKrty drakTudeckasa Harpyska, KauecTBO ouneHHon | OdchekTuBHOCTL yaa-
TbiC. M3/cyT BOAbIl, Mr/n neHusi, %
(B ckobkax — rog, 3a KoTo-
pbii NpUBEeAEHbl AaHHbIE)
A%/O0 OC Ne 5 50/15 N-NHa4 0,36 Nosuw — 60—65
N-NOs 7,6 Posw — 75-80
N-NO2 0,05
P-PO40,6
OC Ne 6 60/15,6 N-NH4 1,4 Nosw — 70
N-NOs 7,1 Posw — 80
N-NO2 0,04
P-PO4 0,64
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OC Ne 79 24/12,6 (2016 r.) Nobuw 7,7 Nosw — 80

N-NH4 0,47 Po6w — 95
N-NOs 5,3
N-NO: HeT gaHHbIX
P-PO4 0,05
Po6uw 0,26

UCT OC Ne 8 500/317 (2018 r.) N-NH4 0,67 Nosw —77
N-NOs 7,7 Po6w, —70
N-NO:z 0,08
P-PO40,71
Posu 0,95

MUCT OC Ne 9 100/99 (2018 r.) N-NH4 0,752 Nosw — 85
N-NOs 6,9 Po6uw, — 90
N-NO2 0,3
P-P0O4 0,23

UCT OC Ne 1200/788% (2018 r.) N-NH4 1,5 Nosw —75
N-NOs 12,8 Posuw —70
N-NO:2 0,25 paccyuTaHbl OT NOCTY-
Noow — 14,7 narLien CTo4Hon
P-PO4 1,25 BOAbI, BKNOYasa OCBET-
Posu 2,1 nexve

UCT OC Ne

OHa Npu3HaHa cny06ow akcnnyaTaumMm HeaEKTUBHOMN.

1) Ncnonb3oBaHa TEXHOMNOMMSA «403PeBaHns», C OTKIIOYEHNEM YacTU MeLLIanoK B aHaspobHOM 30He.

2) MpuMeHsIeTCA J0OUYNCTKa B BUOE OKUCIIUTENBHO-KOre3MOHHbIX (UIbTPOB (C epLLoBOi 3arpyskoit). OgHako

% He 3aBepLueHO CTPOUTENLCTBO HEOBXOANMBIX BTOPUYHBLIX OTCTOMHUKOB, @ TaloKe aLnaouKaTopos.

4.2.1.2.1.6 Bnonorn4yeckasi oOMMCTKa B a3POTEHKaxX OT OpraHU4YecKnx BeLecTs 1

a3oTa, ¢ buonornyeckum yaaneHmem coccopa, yny4weHHbIM C NOMOLLbLIO

aumaodmkaumm

O0bLlee TexHUYECKoe onucaHue

[ns BO3MOXHOCTM HaAEXXHOro OCyLLIeCTBNEeHNA GUonornyeckoro yaaneHus gocdgopa B

YCrOBUSIX HeAoCTaTO4HOM koHueHTpauumn JDKK paspaGoTaHa rpynna TeXHOMOrin, KoTopble

npu B3anmogencteum ¢ BHAOB® cywecTBeHHO noBbIWaT ee 3PPEKTUBHOCTb U HALEXHOCTb.

MpocTtenwee, HO goporocTosiee pelwweHne (B Poccuiickon ®enepauun He NpUMeHs-

eTcs) — [o3mpoBaTb B aHadpobHyo 30HY JIKK (YKCyCHOWM KMUCNOTLI). OTOT peareHT urpaet

ponb cybetpata gna ®AO, UHULMMPYSA X POCT.
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HeweBbiM nctouHnkom JIKK aensetcsa BoipaboTka nx n3 opraHM4Yeckoro BellecTsa no-
cTynarwuien CTOMHOM BOAbl B pe3ynbTaTe npouecca aumgodukaumm (obecnedyeHnss Kucno-
Tamn). [lpyras Takke akTyanbHas 3agada, pelwaemasi npu aungodukaumm, — ysennyeHme co-
oTHoweHus BlK/a3oT ans nposeaeHnsa aeHUTpudmkaumm o Heob6xoanmon rnyouHbl.

[na aToro ocywecTBNAT AONOSTHUTENbHbIE TEXHOMNOMYECKME NPOLLECCHl C OCaAKOM
nepBUYHbBIX OTCTOMHUKOB. CNONb3yloT crieayrowme pasHoOBUAHOCTY aungodmkaumn:

- peumpKkynauusa ocagka B nepBUYHbIX OTCTOMHUKAX, C Nofjadven BbIBEOEHHOro ocajka
CHOBa B pacnpeakamepy otctonHukoB. [Npu atom JIKK, obpasoBasLlumecs B pesynbtaTte 6mo-
XMMUYECKMX NPOLLECCOB, MNOCTYNalT B BOAY W Aarnee ¢ OCBETIIEHHON BOAOW — B aHA3PO6HYH0
30HY ad9pPOTEHKOB;

- YNIIOTHEHNE OcajKa NepBUYHbIX OTCTOMHMKOB C Nogaden CNnMBHOW BOAbI Nepen aspo-
TEHKamWu;

- hepmeHTaumsa ocagka B OTAENbHbIX aumMaodukaTopax ¢ NocrneayoLwmm ynroTHEHNEM U
nogayen CnMBHOW BoAbl Nepes aspoTteHkamu (B Poccunckon denepaumm He NpUMEHSIeTCs);

- (bepmeHTaUmnsa NoBoM cMecn B aHadpobHON 30HE, B OTCYTCTBMU NepemMeLLBaHUS.

[anee ata rpynna npoueccoB 61MONOrM4ecKkomn OYNCTKM CoKpaLLeHHO Ha3BaHa BHOB®-A.

[MpevmyllecTBa Ang OKpyKawLwen cpeasbl

MoBbiWaeT HagexXHoCTb yaaneHnsa docgopa cocdaTtoB Ha yposHe 0,2-0,7 mr/n, a

TakKXe nogaep>XaHnd azota HUTPaToB Ha YPOBHE HUXE 9 mr/n.

MexcpenoBble BO3OencTBus

MpnBOOUT K HEKOTOPOMY NMPEHEBPEXMMO MaNoOMy CHUXKEHUIO TBepaon hasbl ocagka
nepBUYHbBIX OTCTOMHUKOB.
Yeenunumeaet amuccun JIKK, cepoBogopoaa, Apyrnx AypHONaxHyLWmMX BeELLEeCTB B aT-

Mocdepy.

MpUMEeHNMOCTb

HauunHaga ¢ HebonbLwmx OC.

dPakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

Beuay BblaeneHns gypHonaxHyLLMX BELLECTB U3 COOPYXEeHWUI aumaodukaumm ocagka

pekoMeHayeTCs UX NnepekpbiBaTh C OYUCTKON OTBOANUMOrO BO3ayXa.

PedepeHu-00beKTHI

- TexXHONorns Xopowo Wu3y4yeHa M NPUMEHSIETCS Ha MHOMMX oObekTax 3a pyoexoMm.

B Poccuun nssecteH yaadHbivi OnbIT MPUMEHEHUS (B peXXumMe OnuTenbHbIX NPOU3BOLACTBEHHbIX
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UCNbITaHWU) OBYX BapMaHTOB TEXHOMNOMMN Ha JTlobepeuknx O4YMCTHLIX COOPYXEHUSX AN NOBbI-
lweHns adpdpekTnBHOCTU TexHosorum BHOB®. B HacToswee BpeMa nepBUYHbIE OCTOMHUKN Ha
3TUX COOPYXEHMAX paboTaloT B pexxmme aumaodmkaumm, 4To obecnedmBaeT yCTOMYMBOE yaa-
nexHune gocdcopa ocdaTos, 04HAKO OTAENbHbIE NEPNOAbI CPbiBa BUOMOrMYECKOro yaaneHus
UMeroT MecTo. BecbMa nonoxuTerbHble pe3ynbTaTthl MOMy4YeHbl N0 TEXHOMNOrMU (hepMeHTaumnm
NIOBOM CMecu B aHaspobHou 3oHe aspoTeHka Ha OC r. Kupuwun. OgHako aToT npouecc Tpe-
OyeT cyleCcTBEHHOro 3anaca no o6bemMy COOpy>XeHUK, T.K. MPUBOANT K CHUXKEHMIO Bo3pacTa

nna scneactemne ero AonOJIHUTENIbHOIo OTMUpaHuA.

4.2.1.2.1.7 bnonornyeckasa o4MCTKa B a3poTeHKax OT OpraHn4YecKkux BeLlecTB U

a3oTa, ¢ XMMUKOo-bmonorndyeckum yaaneHuem cdocdopa

TexHun4yeckoe onucaHue

TexHonornyeckme cxembl nNpoLecca, ganee cokpalleHHo umeHyemoro bHABX®, otnu-
yatoTcs ot BHOB® Tonbko gobasneHnem peareHTa.

B gononHeHue Kk TOMy Unv nHoMmy BapuaHTty TexHonornn bHOB® aons nosbiweHns rny-
OVHbI N HageXHOCTU yaaneHus docdopa B AononHeHue K buonormyeckon gedocgoraumnm
NCNonb3ylTCs peareHTbl (KoarynaHTbl), aHanormdyHo bHOX®. [JaHHbIn npouecc Ha3biBaeTcs
BGuonoro-peareHTHbIM, UM BUONOro-XMMUYECKNM yaaneHnem gpocdopa.

Bo3MOXHbI pa3nuyHble TOYKM BBEAEHUS peareHTa (onucaHsbl Bbiwe ans BHOX®).

MpUMEHUMOCTb

Mcnonb3oBaHue GMOMNOro-xmmMmyeckoro yaaneHmss gpoccopa NpMMEHUMO Npu NoObIX
MacwTabax COOpy>EeHMWI, Tak Kak MCMNONb30BaHNE peareHTa Nno3BosiieT KOMNEHCMPOBATb He-
onTumarsnbHoe Buonornyeckoe yaaneHue docdgopa.

Hepoctatkm metoga BHOX® BbipakeHbl B 3TOM MEeTOAEe NPOonopLUMOHanbHO AoMne Xu-
MMUYEeCKOro npoLecca B yaaneHuu cdocdopa.

Ecnun pasHoBugHoOCTb TexHonormm 6uoypaneHms gocdopa npMMeHeHa NpaBuUIibHO U
cnyxba akcnnyaTtauum ygensieT OOSDKHOE BHUMaHue OrMonornyeckon CocTtaBnsAlolen npo-
uecca yganeHusi, To Ha QO XumMnyeckoro yganenus npmxogutces ot 0 % o 25 % obuwero
yoaneHna docdopa. MNpn owmnbkax B BbiIOOpe Mpouecca U HeHaanexawlen aKcniyataumm
[ons peareHTHOro yganenus gocturaet 80 %.

PedepeHu-06bekTbl, HA KOTOPbIX NpMMeHeHbl TexHonorm BHOBX®, npuBeaeHbl B

Tabnuue 4.6.
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Tabnuua 4.6 — PedepeHu-00bekTbl, Ha KOTOPbLIX MPUMEHEHbI TexHonornn bHOBX®

lMpoekTHast npouseo-
auTenbHocTb /

dakTuyeckas

Bua/nosa

peareHTa, kr/1000 m3

KayectBO

O dekTnBHOCTL

TexHonorus OObekTbl | Harpyska (B ckobkax
5 no TOBapHOMY OYUCTKM, Mr/n yaanenus, %
— rof, 3a KOTopbIi
peareHTy
npuBeaeHbl aaH-
Hble), TbiC. M3/CyT
A2/OD OC Ne 10 80/48,5 (2018 r.) | XnopHoe Xeneso, | BaeweHHble | Nogw — 92
38,3 % no FeCls BwecTtBa (BB) | Posw — 85
11,0 kr kr/1000 m3 2,3
BlrKs 1,1
N-NH4 0,3
N-NOs 3,1
N-NO:2 0,02
N06u.L 6
P-PO4 0,65
P06|_|_| 1,22
OC Ne 11 140/78 (2018 r.) Pacteop xnopHoro | BB 4 Nosw — 85
xenesa (38,3 %) BlMKs 2 Posw, — 6onee 90
26,7 Kr kr/1000m3 N-NH4 0,09
N-NOs 4,8
N-NO:2 0,05
P-PO4 0,12
UCT OC Ne 12 35/10,3 (2104 r.) |PAX9% N-NHs 0,52 Nosw — 65—70
Ob6buwecnnaBHas cu- |32 kr/1000 m3 N-NOs 10,8 Posw, — 80-85
cTemMa BogooTBefe- N-NO:2 0,04
HUA P-P0O4 0,33
OC Ne 132 290/171 (2018 r.) |AniomuHuiA cepHokuc-| BB — 3,4
YactunyHo nbiA,  KoHueHTpauusi| BlMKs — 2,1
pasgenbHaga cu- 8,7 % no Al, N-NH4s — 0,5
N06u.|, — 85
ctema Bogootsefe- |30 kr/1000 m3 N- NOz — 4,6
Poﬁu.l — 97
HUSA P-POs— 0,074
No6u.| — 6,1
OC Ne 2 BB —5,0
ArntomuHun cepHokuc- | BIMNKs — 3,2
UCT (62,5 %
nbiA, KoHUeHTpauua | N-NHs — 2,8 Nobw, — 74
MOLLHOCTEN) 1 800/691 (2018 r.)
8,7 % no Al, 14 kr/tbic.| N- NOz — 3,9 Po6w, — 94
BHO — 37,5 %
m3 P-PO4— 0,074
No6u.l —_— 8,9
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lMpoekTHast npouseo-
auTenbHocTb /
Bua/posa
dakTuyeckas
peareHTa, kr/1000 m3 KayecTtBo OddekTnBHOCTL
TexHonorus OObekTbl | Harpyska (B ckobkax
5 no ToBapHOMy OYUCTKN, MI/n yaaneHus, %
— rog, 3a KOTopbIn
peareHTy
npuBeaeHbl AaH-
Hble), TbiC. M3/CyT
OC Ne 2 BB- 22,7
AntomuHun cepHokmc- | N-NH4s — 0,5
nbiA, KoHUeHTpauus | N- NOs — 4,2 No6w, — 79
JHB 28/16,5 (2018 r.)
8,7 % no Al P-PO4 — 0,09 Posuw — 97
17,28 Kr/Tbic. M3 Noswy, — 5,5
BMNKs — 1,5
OC Ne 2 BB — 3,29
AntomMuHun cepHokmc- | N-NH4 — 0,52
nbin, KoOHUeHTpaumsa |N- NOs — 3,23 Nosw, — 85
JHB 72/25,37 (2018 1.)
8,7 % no Al P-PO4 — 0,086 Pobuw — 96
25,0 kr/Tbic. M3 Nosw, — 4,41
BlMKs — 2,37
OC Ne 2 BB — 2,87
AntomunHnn cepHokmc- | N-NHs — 0,26
nbiA, KoHUeHTpauus | N- NOs — 4,6 Nosw, — 84
JHB 71/45 (2018 r.)
8,7 % no Al P-PO4 — 0,056 Posuw — 97
18,0 Kkr/Tbic. M3 No6w, — 5,72
BlNKs — 1,81
OC Ne 2 BB—2,5
AntoMmuHun cepHokumc- | N-NH4 — 0,62
nbiA, KoHUeHTpauusa |N- NOs — 4,49 No6w, — 79
UCT 17,1/17 (2018 r.)
8,7 % no Al P-PO4 — 0,058 Posuw — 98
9,66 Kr/Tbic. M3 Noswy, — 6,0
BlrKs — 3,2
D C HUTpU- 1 geHuTpudmKaumeit, 6Grm3koi K CUMynbTaHHON — 6e3 BbleNeHUsi aHOKCUOHOW 30Hbl B «Kapy-
cenn», C perynmpoBaHMEM KOHLEHTpaUMn Kucnopoaa nytem uamMeHeHust nogadm Bo3gyxa B CUCTEMY aspauum.
Takke ncnonb3yeTcs 4OOYNCTKA Ha 3ePHUCTBIX hunbTpax.
2 OcyLecTBNsAT cOpOC B BOAHbIN 00BEKT, perynupyembliii TpeGosaHuammn XEJNTIKOM, o6ecneunBaeTcs Hop-
MaTMB No obLLemMy asoTy u obwemy gocdopy.

4.2.1.2.2 Buonornyeckas ouncTka B bnopmunbrpax

[aHHas rpynna obbeanHSAET HEeCKOSbKO 3HAYUTENbHO OTNMYAOLLINXCA apyr ot agpyra
TexHonormn. OCHOBHbIE N3 HUX:

- He3aTomneHHble BUOUNLTPLI;
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- 3aTONMIEHHbIE (NOrPYXHbIE) BMOPUNLTPSI;

- pOTOpHble BUOUNBTPBI.
4.2.1.2.2.1 Bnonorn4yeckasi OMMCTKa B He3aToNmNeHHbIX 6uocunbTpax

O0bLee TexHUYecKoe onucaHne

OcyuiecTBnsieTCsl B COOPYXEHUAX, Kak MpaBuio, NPAMOYroSfibHON Unn Kpyrnon gopmel,
3arofiHeHHbIX 3arpy3o4HbIM MaTepuarnoM, B KOTOpble nocTynaeT v pacnpegenseTcs no no-
BEPXHOCTU CTOYHas Boga. Ha noBepxHOCTM 3arpy3oyvHOro matepmana dopmupyetcsa 6uo-
nrfieHKa, OCyLLECTBAKOLWAs NPoLEecc O4NCTKU. Aspaumns 6GUodunbTPoB NPONUCXOAUT, Kak npa-
BWUJ10, CAMOMNPOM3BOSIbHO, 3a CHET NOAbEMA BBEPX B CIOE 3arpy3ky HarpeBatoLLerocs ot CTo4-
HOW BoAbl Bo3ayxa. B BapnaHTe aspodunibTpoB BO34yX NO4AETCA BEHTUNSATOPAMU.

B Poccumn B BruocmnbTpax ncnosib3oBasnach TOSbKO 3acbiMHasg MUHepanbHasa 3arpyska
(webeHb) no TexHonormn 1930-x rogoB. MaBHbIMKM HegOCTaTKaMM 3TUX COOPYXXEHWUN SBMS-
IOTCS BbICOKasi MaTepuanoemMKoCTb M MOCTEMNEHHAa KonbMaTauuu 3arpy3ku (3apactaHue ee
BuonneHkon).

HauunHas ¢ 1960-x rogos npoLusioro Beka 3a pybexxom co3faHbl COTHM YCTAaHOBOK C Nna-
CTUKOBOM 3arpy3koun C BbICOKOW NMOPO3HOCTLIO U yAEeSbHOM NMOBEPXHOCTLID. Kak npaBuso, aTo
3arpyska B BUAE CaMOHECYLUMX NUCTOBbIX Unn TpybuaTbix 6rokoB. KOHCTpyKUmnsa Takux dumo-
unbTpoB obecnevnBaeT cTabunbHyo paboTy.

B pesynbTtaTte TeXHONOrMYeCcKoro npowuecca B He3aTonsieHHbIX BuodunbTpax NPoncxo-
anT copbumsa Ha BronneHke n okucneHue (NonHoe NMbo YacTUYHOE) OPraHNYEeCKNX 3arpsi3He-
HUN, KaK pacTBOPEHHbIX, Tak 1 6onbLuen YacTn B3BeLLEHHbIX. OKMcNsemMble opraHn4eckne co-
edNHEHNA TpaHCOPMUPYIOTCA B YINIEKUCNOTY M Bodbl. B pedynbtate nutaHusa v geneHus
MUKPOOPraHNM3MOB akTMBHOIO Umna, a Takke copbunn nmm 3arpsasHaoLLmnX BewecTB Nponcxo-
ANT NPUPOCT BUONNEHKN.

B uensax obecneueHus 6onee paBHOMEPHOro pacnpeaeneHns 3arpsasHeHnin n obecne-
YeHUs UX ONTMMaribHOW KOHLEHTpaLMmK, Kak NpaBusio, ocyllectensieTca pasdbasneHne nocry-
narLnX CTOYHbIX BOA, OMMLLEHHOM BOAOW (Npoluealuen bnodpunbTp).

Mo mepe HapacTaHus Cnos BHYTPEHHAS YacTb OMONMEHKN OTMUpaeT, B pesyrbTaTe
4Yero AaHHbI pparMeHT oTcnamBaeTCcs U YHOCUTCS M3 BuodunbTpa C NOTOKOM OYULLEHHON
BOAbl, OTBOAMMOWN CO AHA COOPYXKEHMWSI.

Mpw nogaepxaHMM Harpysknm Ha BMouNbTP, HE NPeBbIWAOWEN onpeaeneHHble 3Ha-
YeHWs1, HapsiAy C OKUCINEHNEM OpraHMYeCcKnX 3arpsa3HEHNn NPONCXOANT BUonormyeckoe oKmc-

neHne aMMOHUIMHOroO a3oTa — HUTpUdukauus.
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[MpeumyLlecTBa Ansa OKpyKaroLwlen cpeasbl

lMo3BonseT yaansTb opraHu4eckne 3arpssHeHust ¢ aPeKTUBHOCTLIO A0 96—98 % —
0o 5-8 mr/n. Hapsagy ¢ yaaneHnem opraHuyeckux 3arpsisHeHnin, onpegensiemblx no bIKs, yoa-
nget, 6narogapsa MU3NKO-XMMUYECKUM B3aMMOLENCTBUAM, 3HAYUTENbHYIO YacTb TSXKerbiX
MeTanmnoB. Takke OKUCNATCA MHOMMe cneumguyeckne TeXHOreHHble opraHn4eckue 3arpsis-
HUTenu, Takne Kak HedptenpoaykTel, CMAB, a Takke cepoBogopos.

YactnyHo (B konmnyecTBax, HEOBXOAMMbIX Afsi NPUPOCTa akTUBHOMO Mia) NpoOUCXOanT

yhaneHue coegmHeHun asoTa u poccopa.

MexxcpenoBble BO3OencTBUs

3HauuTenbHas 4acTb OpPraHMYecKUX COeOUHEHUM He OKUCNSeTCH, a TpaHcdhopMupy-
eTcsa B npupocTt 6uonneHkn. OTmepiasa druonneHka otBogMTCcs U3 GuodunbTpa ¢ NOTOKOM
OYULLEHHOW BOAbI, NOCTYNatoLLEN B COOPYXeHUsa nnopasnenenns. CootBeTCTBEHHO, HEOHXO-
ANMO BbLIBOAMTbL NOCE COOPYXXEHUI nnooTaeneHnsa buonneHky, obpabaTtbiBaTb 1 pasmeLaTb
ee B oKpyxawllen cpege. lNpenmMyectBOM Mo CpaBHEHMIO C NPOLLECCOM aKTMBHOIO una B
aspoTeHKax sBnsieTcs bonee BbICOKaa KOHLUEHTpaUUsa Cyxoro BellecTBa OMOMMEHKN, YTO CO-
KpaliaeT ee 06beM u 3aTpaTbl Ha 00paboTKy.

Mcnonb3oBaHMe eCcTECTBEHHON aspaumn obecnednBaeT HEBLICOKYIO 3HepronoTpebne-
HUe (TONbKO Ha Nofavy uU PeLUMpKYSaUMIO CTOYHbBIX BOA). QHEPrus notpebnseTcs B BUAe anek-
TPO3HEPIUM N HE MOXET BbITb peKynepupoBaHa.

B03MOXHbI aMUCCUM NETYYMX BELLECTB B BO3AYLUHYHO Cpeay, OOHAKOo 3a CYET Hannums
pPacTBOPEHHOIO KMCopoaa BO BCEM 0O6bEME COOPYKEHUS BblAENEHNE BOCCTAHOBIIEHHbIX CO-
eanHeHun cepbl 1 JIDKK HeBenuko. MNpu HapyLlweHnn ycnoBuin akcnnyaTaumm n BO3HUKHOBEHUM
YaCTUYHOW KoSfibMaTaumm 6nodunbTpa BO3MOXHO pa3BUTME THUMOCTHLIX NPOLIECCOB U Bblae-

neHne OypHONaxHyLWMX COeaANHEHN.

MpUMEeHNMOCTb

Be3 HeraTMBHOIO BO3AEWCTBUS Ha OKPYXXaloLLYyo cpealy No coeaMHeHUsaM a3oTa 1 doc-
dopa MeToq NPUMEHUM B CNieayoLLmMX YCNOBUSX:

- Ha cBepXMarblX OYUCTHBIX COOPYKEHUSAX;

- NPV NpoBeaeHNM NocneayLero yaaneHns asota ¢ UCNonb3oBaHWeM A0MNONHUTENb-
HOTO UCTOYHMKA OpraHMKM AN npouecca AeHUTpUdmUKaumum, 4To opMUpYyeT CyLLIECTBEHHbIE
[ONONMHUTENbHbIE PMHAHCOBbLIE 3aTpaThbl M SKONOrMYECKyo Harpysky B Buae notpebneHus pe-
areHTOB M yBENMYEHUS KONMUYECTBa TBepAbIX OTXOOO0B;

- NPV UCMONb30BaHMKN NpeABapuUTenbLHOro NMBo nocneayowero yaaneHns gocgopa ¢
MOMOLLIbIO peareHToB.
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dakTopbl, BANAKOLIME HA BO3MOXHOCTb peanusaumm

OavH 13 Hanbonee NPOCTbIX METOA40B OYNCTKM KOMMYyHanbHbIX CB, He Tpebytowmin onga
CBOEWN peanuaawmm CnoXxHoro obopynoBaHna 1 cpeacTs aBTOMATUKW.

MoTpebHOoCTb B Nnowaan Ansa peanusaumm MetToaa HeBbICOKas.

[locTaTo4yHO YyCTOMYMB K HEperynsapHon Harpy3ske. COOpy>XeHuUsi C NNacTUKOBOW 3arpys-
KOW yCTOMYMBbBI K 3arMnOBbIM COpOCaM OpraHMYeCcKUX 3arpsa3HEHNN NPOMBbILLNIEHHbLIX Npeanpu-

ATUN, WebeHOo4YHble 6VIO(.*)I/IJ'IprbI B TaKMX yCIioBUAX MOryT 6bICTpO 3aKOoJIbMaTUpOBaTbCA.

PedepeHLu-00bekThI

B Poccun akcnnyatupyroTes, Kak MUHUMYM, HECKOJSTbKO AeCATKOB 6MOMNbTPOB U a3po-
unbTpoB co webeHo4Hon 3arpyskon. [aHHbix 06 ucnons3oBaHum B LICB 6uodunbTpos ¢
NaacTMKoBOW 3arpy3kon HeT. O4HaKo COTHU Takux 06beKToB paboTaloT MO 3TON TEXHOMNOMMN
3a pybexom (npexae Bcero B CLUA). PabotocnocobHocTb TexHonorum Ha 'CB npu ncnonb3o-

BaHMM NIAaCTUKOBbIX 3arpy3okK He Bbl3blBAET COMHEHUM.
4.2.1.2.2.2 bnonornyeckas o4MCTKa B 3aTOMJNEHHbIX buodunbTpax

ObLee TexHU4Yeckoe onmucaHme

Mcnonb3yoT B ABYX OCHOBHbIX Pa3HOBUOHOCTSIX:

- CO CTaunoHapHOK 3arpy3Kou;

- C NOABWXHOWN 3arpy3Kom.

Bonee getanbHoe onucaHue cMm.: pasgen 4.2.1.8.

B Poccun npumenutensHo Kk OC MCB HakonneH onbIT peanu3aunn TONbKO 3aToMeH-
HbIX BMOUNBTPOB CO CTaUMOHAPHOW 3arpy3kon. bUoduNbTPbLlI C NOABUXKHOW 3arpy3Kon onu-
caHbl B pasgene 7.

Yalie Mcnonb3yloT aspoTeHKU-buodunbTpbl (BUMOTEHKK), codeTatowme B cebe KOoH-
CTPYKUUM a3poTeHKa u buodunbTpa. B 3TUX KOHCTPYKUMAX CNONb3yeTCAa Kak buonnexHka, Tak
n nnasarowmn nn. OgHako BO3MOXHO NPUMEHEHME 3aTOMNMNEHHbIX BnomnnbTpo 6e3 nnaeato-
Lero mna.

Mcnonb3yoT NHEBMAaTMYECKYHO aspauuio.

3artonneHHble BMoOPUNBLTPLI MOTYT NO3BONNTL peanu3oBaTh Crneayllwmne pasHOBUAHO-
CcTn TexHonormn Guonormnyeckon ounctkn: 6O, BH, BHO, BHOX®. denHnTtpudurkaumo npoms-
BOAAT C rmapaBnuyeckum nepemewwnmaHmem. OgHako B BapnaHTe CO CTalMOHapHOWN 3arpys-
KOW CIOXHOCTb MaccoobmeHa npu geHuTpudumkaumm 3aTpygHseT macwTabupoBaHme Ha 6o-

lee KPpynHbIX yCTaHOBKax.
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[MpevmyLlecTBa AN OKpyKaoLen cpeasbl

COOTBeTCTBleT NCnoJib3yemMblM TEXHOJTOTMYECKNM MNMpoueccaMm.

MexcpenoBble BO30ENCTBUS

Kak npaBuno, obpasoBaHne TBepAoro Bewecrtsa (6UONMEHKM) HUXKE, YEM MPUPOCT U3-

ObITOYHOIO aKTUBHOIO B ad9pOTEHKaX.

MpUMEHNMOCTb

Mcnonb3ytoT Ha o6bekTax 40 HEBOMbLUMX BKAKYUTENBHO.

dakTopbl, BANSKOLIME HA BO3MOXHOCTb peanu3aumu

CyuiecTBeHHas CTOMMOCTb 3arpy304HbIX Matepuarnos, C OOHON CTOPOHbI, U YMEHbLLUE-
HMe 06 beMOB CTPOUTENBbHbLIX KOHCTPYKUMA — C APYroMn.

Mcnonb3oBaHUio cnocobcTByeT HEOOXOAMMOCTb PEKOHCTPYKLNN B yCNOBUAX AeduumTta
006bEeMOB, a Takke Hanmyme akToB 3annoBbiXx COPOCOB aBOHEHTOB, NPMBOAALLMX K yBENNYE-
HWIO Harpy3kn NO OpraHN4YECKUM 3arpsA3HEHNSAM.

Bbibop Tvna 3arpy3kun n getann KOHCTPYKLUN COOPYXXEHUS OKa3sblBaloT 6onbLuoe Bnna-
HWe Ha HageXxHoCTb paboTbl. CywecTBeHHYO NpobnemMy npeacTaBnseT HEKOHTpPoONupyemoe
obpacTaHue 3arpy3ku GuonneHkon. AToT ahdekT MOXET NPMBOAUTL K ABYM BMAAM nocnen-
CTBUN:

- Nepunoanyeckoe oTMupaHMe BMONMNEHKN C BblAENEHNEM B OYMLLIEHHYIO BOOY MPOAYyK-
TOB €€ pasnoXxeHust (aMMOHUIHBIV a30T);

- NMOSIHOE 3apacTaHune 3arpysku ¢ NoTepen ee Nnowaan NOBEPXHOCTM U, MPAKTUYECKN,
BbIXOZOM €€ 13 CTPOS.

[na npegoTBpalleHnsa 3apacTaHns 3arpy3kn NpoBOAAT cheumnarnbHble perfnameHTHble
npoueaypsbl, HaNpUMep, ycureHme MHTEHCUBHOCTM aspauuun ons yaaneHust bBuonneHku ¢ no-
BEPXHOCTU 3arpy3kn. Takke addekTuBHa BropereHepaums 3arpy3ku, 3a CHET OCTaHOBKM MO-
Aayvn 3arpA3HEeHHOW BOAbl B CEKLUMIO COOPYXEHUs, C NpoJoIHKeHneM nogadm Bosgyxa, B pe-
3ynbTaTe 4Yero pasBmMBalOTCS NPOLECChl CAMOOKUCIIEHNS BUONMEHKM C YMEHbLUEHNEM €€ KO-

nmyecTsa U OYNCTKOU NOBEPXHOCTU 3arpy3Ku.

PedepeHu-06bekThI

Mpw aHKeTUPOBaHUM AAHHbIE NO OOBbEKTAM C TaKUMU TEXHONOMMSAMU HE NOMyYeHbI, 04-
Hako, no oueHke akcnepToB — yneHoB TPIT, nmeetca He meHee 10 OC TCB, ncnonb3ayrowmx

OaHHYH TEXHOJI0TUI0.
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4.2.1.2.2.3 Buonornyeckas o4McTKa B POTOPHbIX bnodmnbTpax

O6bLiee TEXHMYECKOE ONMUCaHne

BuopoTtopbl npeactasnsaoT cobon guckn, nnbo 6apabaHbl ¢ 3aCbIiNHOWM 3arpy3kou, pac-
NONOXEHHbIe Ha rOPU3OHTaNbLHOM, MEANEHHO BpaLlalLLlemMcs Bany.

Odunckun (6apabaHbl) norpyxarTcs MEHbLLEN YacTblo AnamMeTpa B EMKOCTb COOTBECTBY-
toLLen popmbl, MO KOTOPOW NPOTEKAKOT CTOYHbIE BOAbI.

OcHoBHOM BMOLIEHO3, OTBETCTBEHHbIN 3a NPOLLECC OYUCTKN, (POPMUPYETCHA Ha NOBEPX-
HOCTM AMCKOB BrMopoTopa B BUAE NPUKPENSIEHHOM OMONMNEHKN. AKTUBHbIN U1, KOTOPbIN Haxo-
ANTCA B BOAE BaHH B COCTOSIHUW B3BECU, UrpaeT HeGONbLUYO A0S0 B MPOLIECCe OYUCTKMW.

Tpebyembin Ans aspobHOro pasnoxeHus kucnopog 3abupaetca n3 sosgyxa buonnex-
KO BO BpeMsi BpalleHUsl; Npu 3TOM CTOYHbIE BOAbl MHTEHCMBHO nepemelunsatotca. [Npu no-
rpYy’>KeHUN AMCKOB BMopoTopa B CTOYHbIE BOAbLI OCYLLECTBIISAETCA NUTaHNe U poCT MUKpoopra-
HU3MOB BUONNEHKM Ha NOBEPXHOCTAX AMUCKOB.

Mo coobpaxkeHnsiM 3aWwmnTbl aTMOCKEpPHOro Bo3ayxa, a Takke 6Ge3onacHOCTH, ycTa-
HOBKM BbIMOSMHSAKTCS C 3aKPbITbIMU KOXYXamMu, C NPUHYAUTENbHON BEHTUNSILUMEN, B TOM YnCne

ANs aspaumm.

[MpevmyllecTBa g OKpyKawLwlen cpeasbl

HagexHasi oumctka oT opraHM4eckmx CoeauHEeHnn n HUTpudmkaums, gaxe B yCrnoBmusax
nepuoanveckmx neperpy3ok, HepaBHOMEPHOW Harpy3kn 1 apyrmx hakTopos, CNOCOBHbLIX HapY-
LWNTb paboTy asapOTEHKOB.

YactnyHoe yganeHue asota (B npegenax 50 %) gocturatoT MCnonb3oBaHMEM peLmknia
XngkocTn, npowegwen GuopoTop, B perynupyrolyto eMkocTb. B pesynbtate yaaneHue
asota — okono 50 %.

docdop MOXET yaanaTbCsa 3a cHeT AobaBneHnsa peareHTa nepes OTCTOMHMUKOM.

MexcpenoBble BO3OencTBuUg

AHanNorn4YHbl 3aToNNeHHbIM 6uounbTPam.

MpymMeHnMocCcTb

[10 ManbIx COOPY>KEHMWI BKIIOYNTENBHO

PaKTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsaumnm

Ycnosuda npnMeHeHnAa Ha obbekTax, rae AonyctnmMmo 4aCtn4dHoe yaaneHune a3ota
OcHOBHbIMM npenMyliecrsamm OAaHHOW TEXHOMNOIMMN ABNAKTCS:

- NpOCTOTa U CTabUNbHOCTb NPOLECCa;
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- agantTauna K USMeHEHUAM Harpy3ku uinmn ruapasiimtd4eCcknm konebaHusawm;
- 3KCMJtyatauunsa He Tpe6yeT BbICOKOW KBaJ'II/ICbVIKaLI,VII/I nepcoHana,

- He3Ha4unTellIbHblEe SHEepro3aTparthbl.

PedepeHLu-06bekThI

Moc. MNMeTtposckoe (JleHnHrpaackasa obnactb, MNMprnosepckun p-H), LieHTpanbHasa ycaabba

0. Banaam (Pecnybnuka Kapenus).
4.2.1.3 JloouncTka oT opraHM4YecKnx coeauHeHuu, azorta n gocdopa

4.2.1.3.1 Buonornyeckas [OO4YUCTKA OT OPraHM4eCKUX CoeAMHEHUN U

coeAMHeHun a3oTa

ObLee TexHU4Yeckoe onnucaHme

BapuaHT ¢ He3aTonneHHbIM1 BuodunbTpamm

OcyuiecTBnsieTCs B COOPYXEHUSAX, Kak NpaBuio, NPAMOYrofibHON Unn Kpyrnon gopmsl,
3aMOfHEHHbIX NMIOCKOCTHBIM U TPEXMEPHbLIM (KapKaCcHbIM) 3arpy304HbIM MaTepuarnom, B KO-
TOpble NOCTynaeT 1 pacnpegensieTca no NoBepXHOCTN Joovmiaemas Boga. Ha nosepxHocTu
3arpy3oqHoro martepuana copmupyetcs buonneHka, ocyLecTBnsawLWwas npouecc OYUCTKMU.
Aspaunsa 6ModunnbTPOB NPOMCXOANT CAMONPON3BOSILHO.

B pesynbrtate TEXHONOMMYECKOro npouecca AOOYUCTKM B HE3aTOMMEHHbIX Guodunb-
Tpax npoucxoanTt copbuus Ha BuonneHke n okncneHne (NosHoe NMBo YaCTUYHOE) opraHuye-
CKMX 3arpsi3HEHUn U1 aMMOHUMHOro asota. OkucnsieMble opraHMYeckMe CoeUHEeHUst TpaHc-
POPMUPYIOTCA B YINEKNUCIIOTY U BOAY, aMMOHUNHBIA @30T — B HUTPaThl (M HEKOTOPOE Konn4e-
CTBO HUTPUTOB). B pesynbTate nuTaHms n geneHns MMKpoopraHM3MOB akTUBHOIO Una, a Takke
copbumm MK 3arps3HAOLLMX BELLECTB NPOMCXOAUT NpUpocCT BuonneHkn. Takke buonneHka
copbupyeT 4YacTb B3BELUEHHbIX YacTUL, aKTUBHOMO una.

Mo mepe HapacTaHus Cnosa BHYTPEHHSAS YacTb OMONMEHKN OTMUpPAET, B pesynbrarte
4Yero AaHHbI hparMeHT oTcrnamBaeTCcs U YHOCUTCS U3 BuodunbTpa C NOTOKOM OYULLEHHON

BOAbl, OTBOAUMOM CO gHa COOpYyXeHUA.

BapuaHT ¢ 3aTonneHHbIM1 6uodunsTpamu

OcyuiecTBNseTCs B 3aNONHEHHbIX COOPYXXEHUSIX C 3arpy304HbIM MaTtepuarnom, B KOTO-
pble NocTynaeT cToYHas Boda. Ha noBepxHOCTM 3arpy3o4Horo Matepuana dopmMmupyeTcsi 6mo-
MreHKa, OCyLLEeCTBNsALAs NPOoLEecc o4ncTku. [ns noaaepxaHus GUoOXMMMUYECKOro npolecca

OKMCreHunda 6VIOCbMJ'IprbI AdPOTEHKM ad3pUPYTCA C NOMOLLBIO, KaK NpaBuiio, NHEBMaTUYECKUX
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cucTeM. 3arpy3oyHbli MaTepman MOXeT OblTb pa3MeLLEeH B COOPYXEHUM CriefyoLwmnuMmn OCHOB-
HbIMK crnocobamu:

- B BUae caMoHecyLmnx 6rokoB (HENOCPeACTBEHHO Ha AHuLe NMBO Ha nogaepXusato-
LLIMX KapKacax);

- B B/J€e MOSIOTHWLL,, BOFMIOKHUCTLIX Martepuanos 1 T. M., pa3MeLlaemMblX Ha Kapkacax;

- B BUAe nnagarouen 3arpysku (noka Ha OC 'CB B Poccun npuMeHeHo TOmMbKOo B Npo-
eKkTax);

- MENKOAMCIMEPCHbIA MaTepuarn, NPUBOAUMbIA B COCTOSIHUE NCEBAOOXMKEHUSA NPU MO-
Aade peumpkynsaunoHHoro pacxoga (noka Ha OC 'CB B Poccum He npumeHsieTcs).

Mpu ncnons3oBaHun cBOOOAHOMMABAKOLLEN NITACTUKOBOW 3arpy3kn, NNOTHOCTL KOTOPOU
6ruska K NII0THOCTM BOAbI, NPUMEHSAIOT CTauuoHapHble cuTa Ans oTaeneHus ee ot obpabo-

TaHHOW pacnpeneneHns Boabi.

[MpeumyllecTBa g OKpyKaoLwen cpeasbl

lMo3BonseT ocywecTBNATb rNyobokoe OKUCIIEHNEe aMMOHUIMHOMO a3oTa WU OpraHNYecKnx
3arpsisHeHunn — o 2-3 mr/n no blKs, go 0,4 mr/n no ammoHunHomy asoty, 0,05-0,1 mr/n no
a30Ty HUTPUTOB.

O dbekTnBHOCTL M rMybMHa yaaneHusi B3BELLEHHbIX BELLECTB 3aBUCAT OT 0COBEHHO-

cTen npumeHsiemon 3arpysku n gocturaet 50—60 %.

MexcpenoBble BO30EeNCTBUS

MpupocT GronneHkn He3HaunTENbHbIN.
dmuccun B BO3AYLLUHYIO Cpeay He3HaunTesnbHbl BBUAY BbICOKOW adpobHOCTM npouecca

1 Manoun TOmnLWUHblI ONONNEHKN.

MpUMEHNMOCTb

YHuBepcarnbHas.

dPaKTopbl, BANAIOLLME HA BO3MOXHOCTbL peanmsaumm

MoTpe6HOCTL B NNowaan Ans peanvsaumm MeToa HeBbICOKas.

PedepeHu-00beKTHI

BrodmnbTpbl foouncTkm ¢ epioBon 3arpy3kon — OC 'CB r. Mogonbck. Obuwee konm-

YyecTBO 00bEKTOB — He MeHee 10.
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4.2.1.3.2 loouncTtKa oT B3BeLUEeHHbIX BewecTB (punbTpaumen

OcyLLl,eCTBJ'IFII-OT, KakK npasuso, B 3€pHUCTbIX, MEXaHNYECKNX, BOPCUCTbIX UITN MeM6paHHbIX

duneTpax.

O0bLee TexHUYecKoe onucaHne

a) 3epHuUcTble PUNbTPbI

M3BECTHO MHOXECTBO KOHCTPYKLMIA 3EPHUCTBIX (PUNbTPOB, 06beaNHAEMbIX NCNONb30-
BaHMEM HaCbINMHOW 3€PHUCTON (PUNbTPaLMOHHON 3arpy3kn. Ix MOXXHO noapasaennTb Ha cne-
AyloLLne OCHOBHbIE KaTeropum:

- MO TMNy npovecca:

1) yncTo PUNbTPaLMOHHbIE;

2) 6uonoro-punbTpaUnNoOHHbIE

- MO TUNy 3arpysku:

1) c Tskenon MMHeparnbHOWN 3arpy3kon (NecoK u T. n.);

2) C nna.aroLLEeN 3arpy3Kon

- N0 peXxnmy nogaydn Bofbl:

1) HanopHble;

2) 6esHanopHbIe

- MO TMNY NPOMbIBKMU:

1) nepmnogmnyeckas;

2) HenpepbiBHas

- N0 MONOXEHUIO 3arpy3kn BO BpeMs drasbl unbTpauuu:

1) ctraumoHapHasi;

2) ABMXyLLasacA.

[na Bcex TMNOB puIibTPOB CO CTaLMOHAPHOW 3arpy3kon Jooyuiaemas Boga npoxoauT
Yyepes3 HeNnoABWXHbIN (B dha3e ounbTpaumm) 3arpy30uHbln crnon. B comnbTpax ¢ aBmxyLlencs
3arpy3koln ee Crnow HaxoguTcsi B NOCTOSAHHOM ABMXXEHMMU, 3@ CHET TOro, YTO 3arpyska CHuU3y
nogaetcs apnMdToM B 30HY MPOMbIBKK, U MOCNE Hee ocedaeT CBepXy Cros, Tam, rge HavymHa-
eTcs punbTpaunsa Boabl.

MpombiBHaA BoAa nepuoanyeckn nmbo HenpepbiBHO OTBOAUTCS B KadecTBe BO3BpaT-
HOro NOTOKA, KaK NpaBwuso, B Ha4ano TeXHONOMM4YEeCKOro nNpoLecca O4NCTKU CTOYHbIX BoA, SiMbo
B a3POTEHKMN.

6) MexaHun4yeckmne unbTpbI

- be3sHanopHble ceTyaTble PUNLTPBI

212



UTC 10-2019

OuunweHHas cToyHasa BoAa NocTynaeT CaMoOTEKOM Ha CeTKU, MMeIoLLMe pasMep SYenku
oT 10 ao 100 MkM, B 3aBUCUMOCTM OT TpebBOoBaHWNN K 3PPEKTMBHOCTN M CBONCTB CTOYHOWN BOAbI
N 3arpsisHeHun, NpPouNbTPOBLIBAETCS Yepe3 HUX U cobupaeTtcss cOOpHbIMU CUCTEMaMM.
CeTKn No oKoH4YaHMo hasbl hunbTpauum NPoMbIBaOTCA 0OpaTHOM CTPYEN.

B Hanbonee pacnpocTtpaHeHHOM TuUne o6opyaoBaHnS, BpaLaoLwmxcs (POTOPHbIX) AMC-
KOBbIX hunbTpax, Kak npaBuno, CeTka 3akpenneHa Ha cermeHTax, cobpaHHbIX B MOMynorpy-
)KEHHbIEe AMCKM, KOTOPble BpaLlatoTCs.

- HanopHble npyXuHHble 1 ceT4yaTble PUNLTPLI

OuuweHHas cToyHas Boda nog Harnopom NogaeTcs B HAapYXXHYHO NONocTb (Tn) hunbTtpa,
dunbTpyeTca Nbo Yepes Haceukn Ha NpyXuHax, NMbo Yepes ceTKy BO BHYTPEHHEee NpoCTpaH-
CTBO hunbTpa, NOCNe Yero oTBOANTCA B COOPHYHO CUCTEMY.

Mo OKOHYaHWK LMKa punbTpaumm cnegyeT uukn NnpomblBkn. CeTyaTtble PuNbTPbI NPOo-
MbIBalOTCSA NOTOKOM BOAbl BAOSb CETKN. B NPYXMHHBIX KOHCTPYKUMAX NPY>KUHBI pas3XXMmatoTcs,
NPOCTPAHCTBO MeXAy UX BUTKAaMM YBENMYMBAETCS, MOCE Yero NnponcxoanT npoMbiBka obpar-
HbIM TOKOM BOAbI.

Mepen dunbTpaunen B gooumL@aeMyto BoAy nepen pasfivyHbIMU KOHCTPYKLMSAMU MO-
XeT nofaBaTbCsl PaCTBOp peareHTa (koarynsiHta, nmbo dpnokynsaHta, nnm obonx), npenmyliue-
CTBEHHO ANsA ocaxaeHus ocgaTtos (Yawe B TpybonpoBoa uUnu KaHarn, ogHaKo BO3MOXHO U

NCronb30BaHME Kamep CMeLLeHUs U XnonbeobpasoBaHus).

[MpevmyllecTBa g OKpyKawLen cpeasbl

Mo3BonsieT yoansTb B3BELUEHHbIE BELLECTBA A0 OCTATOYHbIX KOHLEHTpaunn 2—8 mr/n,
a Takke COOTBETCTBYHLLME B3BELLEHHbIM BelecTBaM bI1Ks, opraHnyeckmne coeanHeHns asoTta
n docoopa. MNpn Mcnonb3oBaHUM peareHToB AN AONOMHUTENbHOIO ocaXaeHus gocdopa
GunbTpbl MOryT obecneumBaTb OCTATOYHbIE KOHUEHTpauum docdopa docdaToB MeHee
0,2 mr/n.

Mexcpenosble BO34ENCTBUSA

BesHanopHas dunbTpauus npakTuyeckn He obpasyeT KakuMx-NMbo CyLeCTBEHHbIX
MeXCpeaoBbIX BO3AENCTBUMN.

HanopHasa unbtpaumsa TpebyeT Gonee CyLeCcTBEHHbIX 3Hepro3aTpar.

MpymMeHnMocCcTb

MpumeHM 00 YPOBHS KpynHeinwmnx OC BKNIOUYUTENBHO.
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daKkTopbl, BANAIOLME HA BO3MOXHOCTb peanvsauum

YaenbHble KanutanbHble BAOXEHUS MPU UCMNONb30BaHUM OUCKOBbLIX ceTyaTbIX ounb-
TPOB CYLLECTBEHHO CHWXAKOTCH NO Mepe yBeNu4eHUs NPOn3BOANTENBHOCTM yCTaHOBKU. Me-
TOA NPUMEHUM Npu NtobbIx 3HaYeHusax M.

[MprMeHeHMe NPYXMHHBIX U NPOYMX KOPNYCHbIX MEXaHNYECKMX (PUIbTPOB B CBA3N C He-
BbICOKOW €OWHUYHOW NPOU3BOAUTENBHOCTBIO B 3HAYUTENBbHOW cTeneHun orpaHundeHo OC go
CPeAHMX BKITOUYNTENBHO.

OnbIT akcnnyaTaunm 3epHUCTbIX PUNbTPOB, BECbMa NPOTUBOPEYNB. KOHCTPYKUUK, Bbl-
nonHeHHble no npoekram 1970-1980-x rogos, nokasanu HU3KYK HageXHoCTb. HanpoTus,
BeCbMa MONOXMUTENbHbIA ONbIT 3KcnnyaTaumm HakornneH Ha OC HKOxHoro bytoBo n 3eneHo-
rpaga, 3anpoeKkTMPOBaHHbIX MO HEMELKMM CTaHAapTaM (XOTsl MPOEKTHYIO 3arpy3ky NpULLNOCh
3aMeHUTb Ha Bornee KpynHyt). HanpoTue, oTpuuaTenbHbIA ONbIT NOMyYeH Ha paae 06bEKTOB
npu NCnonb3oBaHNN PUNbLTPOB C HEMPEPLIBHOW NMPOMbIBKOM 3arpy3ku (CMm.: Tabnuua 4.7).

MpMeHeHne onumu peareHTHOro yganeHus docdopa NpUBOAUT K CyLLLECTBEHHOMY
yBENMYEHUNIO SKCMyaTauMOHHbIX 3aTpaT, U Npexae BCero, No Creayowmm CTaTbsM:

- Ha NpuobpeTeHne peareHToB.;

- Ha 3KCnnyaTauuio y3na XxpaHeHus peareHTa, NpUrotToBreHnst U JO3NMPOBaHUS ero pac-
TBOpA.

OpHako peareHTHoOe yaaneHune pocdaTtoB Ha CTaann 4OOYUCTKM (MPU ee HanmMynum) mMo-
XeT UMeTb NPeMMyLLLECTBO MO OTHOLUEHUIO K NPUMEHEHUIO peareHTOB B adpOTeHKax: OTCyT-
CTBYET HeraTMBHOE BNUAHWE HA aKTMBHbIV U (HAKoNneHMe B HeM MHepTHOW Bomacchl). Bee-
AEHMe peareHTa U Ha OCHOBHOW CTagumn OYUCTKU, U MPU AOOYMCTKE CHMDKAET ero pacxoa.

PedepeHU-06bekThbl C NCnonb3oBaHNeM UNbTPOB NpuBeaeHbl B Tabnuue 4.7.

Tabnuua 4.7 — PedepeHu-00beKkTbl C UCNONb30BaHNEM (PUNBLTPOB

TexHonorus O61bekTbl | [NpoekTHasa npounsBognTensHocTs/ | CpegHerogoBoe cogepkaHue
hakTnyeckas Harpyska (2104 r), B3BELLEHHbIX BELLEeCTB
TbiC. M3/cyT B OYuMLLEHHOW Boae, Mr/n

3epHucTbie QUNbTPLI C OC Ne 10 80/37 2,4

dunbTpaumen Yyepes Heno- | OC Ne 11 140/71 1,3

OBVDKHBIN CIOW 3arpysku OC Ne 4 10,5/4,5 7,8

®dunbTpbl ¢ HenpepbiBHo | OC Ne 15 BbiBegeHbl 13 akcnnyataumn.

NPOMbIBKOWN 10,5/5,5 M3-3a HeadhdeKkTuBHON npo-
MbIBKM 3arpy3ka KonibMaTupoBa-
naceb (cpactanacbk). bopbba ¢
aTMM TpeboBana 4acTbix Npo-
MbIBOK FMMOXITOPUTOM HaTpUs
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TexHonorusa O6wekTbl | MNpoekTHas npousBoauTensHOCTL/ | CpeaHerogoBoe coaepXaHue
dhakTnyeckasi Harpyska (2104 r), B3BELLEHHbIX BELLECTB
TbiC. M3/cyT B OYuLLEHHOW Boae, Mr/n

Bronoro-dunbTpaumon- OC Ne 14 753/272 29,1

Hble peakTopbl ¢ epwoBor | OC Ne 9 106/100

3arpyskom 16,5

[unckoBble punbTpbI OCNe HeT paaHHbIX Ynanenue BB ¢ 20 oo 7 mr/n,
BIK5 c 9 go 4, XIMK ¢ 54 no 38
Mr/n

B 6e3HanopHbIX CTaumMoHapHbIX hunbTpax ¢ BOPCUCTON TKaHbIO (KOBPOBOE NneTeHne)
BMonorMyeckn ounLLEHHasi CTOMHasa Boga CaMOTEKOM NOCTynaeT Ha NOSTHOCTbLIO 3aTOMMEHHbIe
3NEeMeHTbI, 00TSAHYTble C ABYX CTOPOH BOPCOBOM (PUNLTPYHOLLEN TKaHbIO, MMEKLEN BOPC
HapyXy. HanpasneHue cunbTpauum — cHapyxu BHYTpb KacceT (punbtpoanemeHToB). [Mpu
3TOM BOpC hopMupyeT Npu punbTpaumm HambiBHOW cnon. OcyLlecTBnsieTca nepunoanyeckas
NPOMBbIBKA TKaHW BaKyyMOM C 3arpsi3HEHHOW CTOPOHbI C UCMOMb30BaHNEM OTUIIbTPOBAHHON
BOAb!, PUNbTPYIOLLENCS NPOTUBOTOKOM N3 BHYTPEHHEro 06bema PUNbTPOINIEMEHTOB.

KOHCTPYKTUBHO BOPCUCTbIE PUSTbTPLI BLINOMHATCS B ABYX BapuaHTax:

- BpaLlaloLlmnecs Ha Basy MOSHOCTbIO 3aTOMMEHHbIe NakeTbl ANCKOB, C HEMOLBWXHbIM
3N1eMEHTOM BaKyyMHOW NPOMBbIBKH,

- HEMOABWXHbIE 3NIEeMEHTbI, MPOMbIBKA KOTOPbIX OCYLLECTBIIAETCA ABMXKYLLUMMCS BaKKy-
YMUPYEMbIM NPOMbIBHBIM YCTPOMCTBOM.

dunbTpaumna no cBoen APPEKTUBHOCTU COOTBECTBYET OTBEPCTUSAM 10 MKM (PEUTUHT
dunbTpaumm 10 MKm

MmeeTca nHgopmaumsa 0 Hanmyuum UCKOBLIX ceTyaTbiX hunbTpoB Ha OC HoBo4vebok-
capcka u Yepenosua, ogHako AaaHHble no atum OC B Xxo4e aHKeTUPOBAHUA HE MOSyYeHb!.

[aHHble Tabnuubl 4.7, Takum 06pa3om, He NO3BONAT OAHO3HAYHO PEKOMEHO0BATL UC-
Nosib30BaHUEe 3epPHUCTLIX (PUNLTPOB C HENPEPLIBHOW MPOMbLIBKOM M OMONOro-punbTpaLmoH-

HbIX PEaKTOPOB C EPLLUOBOW 3arpy3KoMn.
4.2.1.3.3 loouncTka B buonpyagax

Ob6Lee TexHU4Yeckoe onnucaHme

OuneHHas Boga noaBepraeTcsl eCTeCTBEHHOM BMONornyeckon 4OOYUCTKE B 3eMnsi-
HbIX EMKOCTAX (MOryT 6bITb TMAPON30NNPOBaHbI), pacCYNTaHHbIX Ha NpebbiBaHMEe OT HECKOb-

KMX CYTOK Ao 1-2 Hepn, rny6uHoin oT 0,5 M [0 HecKkonbkux MeTpoB. lMpouecc 04McTKM ocy-
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LLIeCTBMNSAETCH B OCHOBHOM BaKkTepusiMyv aHanormyHo npoueccy B aspoTeHKax, yaaneHue ouvo-
FeHHbIX 9N1IEMEHTOB OCYLLECTBMNAETCA TaKKe Ha NPUPOCT BOAOPOCHEN N APYrMX BOOHbLIX pac-
TeHun. Aspaumsa MoxeT BbITb eCTECTBEHHON, NTMOO UCKYCCTBEHHOW (Kak MHEBMATMYECKON, Tak
N MmexaHun4yeckomn). Mpun ncnonb3oBaHUN MenKMx BMoNpyaoB C BbICLLENW BOOHOW pacTUTENbHO-
CTbto BOMbLUYO POSib B OYUCTKE UrPatloT Takke npoLecchbl punbTpaumm n nocopbunn. Hapsay
C 3aBepLUeHMEM BMOXMMUYECKMX NPOLIECCOB, B BrUonpyaax NnpoMcxoanT oCaKaeHne B3BELUEH-
HbIX BELLECTB.

KayecTBO ouuLleHHOW BOoAbl nocne 6uonpygoB BO MHOIOM onpefensercs KayecTsoM
nocTynaroLlen B HUX GUONOrMYeCcKn OUNLLIEHHOW CTOYHOM BOAbI.

BrnnsiHme Ha okpy>KatoLLyo cpeay

[Mo3BONAKT KOHTPONMPOBaTb COAEpXKaHWe B3BELLEHHbIX BewecTB He 6onee 10 mr/n,
AaXe npuv 3a5nnoBOM BbIHOCE Mina U3 BTOPUYHbBIX OTCTOMHMKOB. M03BOMAKOT NONy4nUTb COAEp-
XaHne aMMOHUNHOro a3oTa He 6onee 2 mr/n n BlNKs He 6onee 5 mr/n (Npy Hagnexaliem Bpe-
MeHu npebbiBaHus). MNpu Mcnonb3oBaHMM NPyAoOB C BbICLUEN BOOHOW PaCTUTENbHOCTLIO B
OonbLuen cTeneHn NPoucxXoanT yaaneHue asorta n ocgopa.

OcyLecTBNsieTCS CyLLECTBEHHOE YaaneHne TshkerbiX MeTarnnoB (HepacyeTHbIN NpoLiecc).

MexcpenoBble BO3OenNcTBus

M paKTn4ecKkn OTCyTCTBYHOT.

MpUMEHNMOCTb

Ot cBepxmanbix oo cpegHux OC BKNHOUNTENBHO.

PedepeHu-00bekThI

Mo gaHHbIM adHKeTnpoBaHNA I/IH(i)OpMaLI,I/IFI He rnoJty4vyeHa. Mo gaHHbIM JKCNepToB —

yneHoB TPI, konnyecTBo 06bEKTOB C Buonpyaamu coctaBnseT He meHee 10.

4.2.1.4 MembpaHHble GuopeaKkTopbI

TexHn4eckoe onvucaHue

[aHHas TexHomnorms no cesoemy peaynbTaty obbeguHseT B cebe Guonornyeckyro
OYUCTKY B adpOTEHKax u1 rnyboKyto 4O0OYMCTKY Ha MeMOpaHax.

MembGpaHHble MNOOTAENUTENN UCMONbB3YIOT Kak COOPYXXEHUSA nnopasgeneHns npu pa-
6oTe c aspoTeHKkamu, OHU NPeACTaBNSAT cobon Moaynu € yrnbTpa- UM MUKPOUNbTPaLIMOH-

HbIMM MeMOpaHaMu, Yepes KoTopble 0TPMNbLTPOBLIBAETCS OT YAaCTUYEK UNa OYMLLEHHas Boaa.
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Mo Tvny cdomnbTpauun membpaHHble MNoOTAENUTENN NOAPA3AENA0TCA Ha BaKyyMHbIE,
HanopHble 1 6e3HanopHble. 1o TNy ncnonbdyembix MeMbpaH cMCTEMbI NOAPA3AENAOTCA Ha
NMONOBOSIOKHUCTBIE M NNacTuH4YaTble. MembpaHbl cobupatoTca B Mogynm Takmm o6pasom, 4To
NX BHYTPEHHSS NOSIOCTb, B KOTOPYI PUIbTPYyeTCs o4vuLLeHHas Boda, repMeTUYHO CoeanHs-
€TCS C OTBOAALUMMM KONSIEKTOPaAMM.

MembGpaHHoe unopasgeneHve pabotaet uuknamu. lNMocne uukna unbTpauun cne-
AyI0T Npouenypbl, NPUBOASLINE K 04MCTKE NOp B MeMbpaHax. ATO MOXeT ObITb NpekpaLleHne
NoAKMIOYEeHNa Moayns K Bakyymy (AN BakyyMHbIX cucteM), nnbo 3akpbiTue KranaHa oTBoAa
dunbTpaTta (4na caMmoTeyHbIX CUCTeM), OBpaTHbLIN MMMNYIbC OYMLLEHHOW BOAbLI MNX BO34yXa.
Mo membpaHHbIM MOAYySeM MOCTOAHHO, NMMBO Nepuogmyeckn paboTaeT MoLHas aspaums,
obecneynBaroLlaa obays membpaH. Nepnoguyeckn membpaHHble MOAYNM NOABEPrarTCa Xu-
MMYECKON NPOMBbIBKE OT BO3HUKAIOLLMX BUONOrMYECKNX N XUMUYECKUX OTIIOXEHUN.

OtaeneHHbIn Ha MeMbpaHax BO3BpaTHbIM Ui HanpaBnseTcss obpaTtHoO B BuopeakTop.

YcTaHoBKM MeMOpaHHOro unopasgeneHns, paboTtatoLlime BMecTe C adpoTeHKaMu, Npak-
TUYECKN COCTaBIIAOT LENOCTHYI MHXEHEPHY CUCTEMY, Ha3biBaeMyto MeMbpaHHbIM Buope-
aktopoM (MBEP). XoTa npuHUMnManbHbIX U3BMEHEHUIN B TEXHONOMMM BUONOrMYeCcKon OYUCTKN
npuMeHeHne MembpaHHOro mnopasgenieHns He BHOCUT, KOHCTPYKUMS OuopeakTopa cylle-
CTBEHHO TpaHCOPMUPYETCS B CBA3N C TEM, YTO JOCTUXKMMA KOHLIEHTpaUUs nna go Tpexkpar-
HOW MO OTHOLLEHUIO K KITaCCUYECKOM TEXHOSMOMK, a Takke B CBA3WN C TEM, YTO 3HAYUTENbHas
YacTb ad9pOBHOM 30HbI peannayeTcs B XOPOLLO adpypyeMOM OTAENIEHUN MeMOpPaHHbIX Moay-
newn. B yactHocTw, K cneumdmrke npumeHeHnsa MBP oTHOCKMTCA TO, 4TO HA MHOMMX OObEKTaX He
NCronb3yeTcsi NepBUYHOE OCBETIIEHNE.

B HebonbLuMx ycTaHOBKax nnopasgenurenbs MOXeT OblTb MOMeLeH HenocpeaCcTBEHHO
B a3POTEHK.

TexHonornyeckag adpdPEeKTUBHOCTb

Bbicokas adhdeKkTMBHOCTb OTAENEeHUs una, NpakTM4eckn BHE 3aBUCUMOCTU OT €ro ce-
ANMEHTaUNOHHbBIX CBOMCTB, No3BoNsieT obecneunTtb 6nmnskoe K HyrieBoMy coaepkaHme B3Becu
(Ha npakTuke 0BbIYHO yka3biBaeTca — MeHee 3 Mr/n). [MockonbKy B3BeCb akTUBHOro una (buo-
nneHkn) Takke xapakrepuadyetcs BINKs n cogepxuT obwmm as3ot n pocdop, To pabota Mmem-
OpaHHOro nnopasgenuTenst okasblBaeT CyLEeCTBEHHOE BO3AENCTBUE M HA CHUXKEHUE 3HaA4e-
HUM 3TUX NoKasaTesien.

Mpn Hagnexawen MexaHN4eCcKon NPOYHOCTU MeMBPaH M KBanMUUUPOBAHHOW 3KCNIy-
aTauumn ycTaHOBOK obecneymBatoT O4eHb BbICOKYIO HAOEXHOCTb U ah(PEKTMBHOCTbL BCEN CTa-
Ann BMONOrMYEeCcKon OYMCTKM NMPAKTUYECKN B MOBbIX IKCNNyaTaLUMOHHbIX CUTYaumusix, CBA3aH-

HbIX C 3arnnoBbIMA CGpOCGMVI 3al'pFI3HeHVIl7I, yxXyalweHnem CBOMCTB Una u T. a.
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CegMmeHTaLMOHHbIE CBOMCTBA akKTUBHOMO Una, hopMmpyoLmnecs B adpoTeHKe, He OKa-
3bIBAOT NPMHUMNNANBHOIO BNMSHUS Ha 3dEKTUBHOCTL paboTbl MEMOpAHHOro unopasaene-
HUS.

BbiBOOMMBIN N3ObLITOYHBI aKTUBHBIA UIT MeeT Bonee cylecTBEHHO Bornee BbICOKYHO
KOHLEHTpaLUMo OTHOCUTENBHO CUCTEM CO BTOPUYHLIM OTCTOMHUKOM, YTO CHMXKAET Harpyaky Ha

COOpYXeHnsa 06e3BOXMBaAHNS.

MexcpenoBble BO30ENCTBUS

®opMMpYIOT CyLLECTBEHHOE YBENUYEHME NOTPEOBNEHMs 3MEKTPOSHEPTMN NO NPUYNHE
BbICOKOIO pacxoga Bo3gyxa Ha 06a4yB MembpaH. BonbLUMHCTBO peLleHuin, NPUCYTCTBYHOLLMX
Ha pblHKe, Takke TpebyeT 0TKaykM BCEro pacxoaa o4MLiaeMon Boabl Bakyym-Hacocamm (fmbo
nofayv UroBol cMecu B HamopHble Modynu). OgHako ecTb XOpoLo anpobrpoBaHHbIe pelle-
HWS, OCHOBaHHble Ha paboTe MemMbpaH TONMbKO Ha pasHULUE YPOBHEN XWOKOCTU B npeaenax
0,6-0,8 m.

MoTpebnsaT HEKOTOPOE KONMMYECTBO pPeareHToB ANsl XMMUYECKOW NMPOMbIBKWU, OQHAKO
MNX MacCOBbIV pacxon HeBENuK.

MeMmGpaHHble nnopasaenuTeny yMeHbLUalT yYaenbHOe KoNmMy4ecTBO o0bpasyemblX OTXO-
[O0B, T.K. MPUPOCT Una B HMX, Kak NPaBuIio, HUXKE, YEM B KIaCCUYECKUX CUCTEMAX.

MBP no3BonsitoT Nofy4nTb OYULLEHHYIO BOAY, ONTUMAnbHYH ANs UCNOMb30BaHUS B Ka-

4YecTBEe TEXHUYECKOW U MOSIMBHON, T.€. BEPHYTb CTOYHYIO BOY B O60pOT.

[MTpMEHNMOCTb

B HacTosiee BpeMsa MOXHO C yBEPEHHOCTbO roBOPUTL O NnpumeHumocTn MBP B gna-
nasoHax MOLLHOCTU MO KparvHen Mepe OT cBepxmarblx A0 6onblunx (3a pybexomMm nmeroTcs

06BbeKTbl M B AnanasoHe KpyrHbix OC).

PaKTopbl, BANAIOLLME HA BO3MOXHOCTb peanusaumm

CnoxHoe obopygoBaHue, paboTatowiee TONbKO NPU YCrOBMM MOMHON U YaCTUYHON
aBTOMatu3aumn. B cnyyae 4acTbix HapyLleHUIn pernameHTa akcnnyataumm memopaHbl MOryT
ObITb BbIBEAEHbI U3 CTPOS.

OG6nagatoT 3HaYNTENBHOM CTOMMOCTbLIO NPY NPUOBpPEeTEHNN ANSA cBepXMarbiX 00beKToB
B CPaBHEHMM C KMNacCUYeCKMMU cuctemamu. TpebyloT AONOMHUTENbHbIX SKCMMyaTaLNOHHbIX
3aTpart, Kak NOCTOSIHHbIX — Ha 3NIEKTPO3HEPIrM0 U peareHTbl, Tak U nepunoanyveckux (Becbma
BbICOKMX) — Ha 3aMeHy MeMbpaH, No cpaBHEHWI0 C Knaccudeckumu cuctemamm. OTHOCK-
TENbHO CUCTEM, BKITHOYAKOLLMX 3Tan AOOYUCTKM, pasHuLa B 3aTpaTtax MeHee oLllyTumas, nnbo

OTCYTCTBYET.
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MBP no3BonstT Ha OAHOW CTaguMy NpoLecca OYUCTKU A0BUTLCS Kak MUHUMYM TeX Xe
pes3ynbTaToB, YTO U rnybokaa Guonornyeckas ounmcTka ¢ 40OYMCTKON. [laHHbIe No conocTaB-
NEHNI0 CTOMMOCTWN BNafeHns Ans ABYX TEXHOSOMMA B POCCUMNCKUX YCHOBUSIX Y TEXHUYECKOM
paboyen rpynnbl OTCYTCTBYIOT.

3a cyeT yBenuMyeHus 4o3bl Ua No3BONAT YMEHbLUUTL 06BbEM M NoLaab a3poTEHKOB
B 2—4 pa3sa, 00beM COOpYXEeHUI UnopasneneHmm — He MeHee, Yem B 2 pa3a. Takum obpasom,
nnowaab BCEN CUCTEMbI BMONOrMYECcKorM OYMCTKM MOXKET ObiTb COKpalleHa B 2-3 pasa, a
06bem — B 3—4 pasa no CpaBHEHMIO C UCMNOSTb30BAHNEM BTOPUYHBLIX OTCTOMHMKOB.

[pyroe cepbesHoe npemmyectso — MBEP Mano4vyBCTBUTESNbHbI K 3annoBbIM cbpocam

B COCTaBe MNMOoCTynarwmnx CTO4YHbIX BO, TaK KaK BbIHOC UJla N3 COOPYXEHNA HEBO3MOXEH.

PedepeHL-06beKTHI

Mo gaHHbIM aHKeTUpoBaHUA WMHAGOPMaUUA He nonyyvyeHa. 1o gaHHbIM 3KCNepToB —
yneHoB TP, konuyectBo o6bekToB aAnga LICBI1, npoekTHas Npon3BoaMTENHOCTb KOTOPbIX HE

npesbiwaeT 5000 m3/cyTku, cocTaBnsieT He meHee 10.

4.2.2 O6e33apaxunBaHme CTOUYHbIX BOA
4.2.2.1 Obe33apaxnBaHue OUYNLLEHHbIX BOA XJMTIOPOM UMM XJTOp-peareHTamm

ObLee TexHU4Yeckoe onmucaHme

B ounweHHyto Booy 003upyeTcst pacTBOp Xfopa B BOAeE, NPUroTaBnMBaeMbIn B Xropa-
TOpe B pes3ynbTaTte UCNapeHns Xnakoro xmnopa, nMbo pacTBop rmnoxsiopuTta HaTpus, nocne
yero Boga B TeyeHue He meHee 0,5 4 JomkHa HaxOAMUTbCS B KOHTaKTHOM pe3epByape. Koh-
LEeHTpaumnsa OCTaTOYHOro Xfiopa B OYULLEHHOW BOAE NOCNEe KOHTAKTa AOSMKHa COCTaBMATb He
meHee 1,5 mr/n.

B kadyecTBe MCTOYHMKA aKTUBHOMO Xnopa MOXET UCMONb30BaTbLCS NPUBO3HOWN U Npu-
rOTOBJIEHHLINM HA MECTE TMMOXNopUT HaTpmda. Ha manbix o6bekTax MCnonb3yeTcs XJIopHas n3-
BECTb.

BnusiHne Ha oKpyXkaloLLyo cpeny

MeTop o6ecneunBaeT cobnioaeHne caHnTapHO-rMrmeHn4Yecknx TpedosaHm no obeaaa-
paxueaHuno. OAHOBPEMEHHO C 3TUM METOA HAHOCUT NPSIMON 1 O4EeBUOHbLIV BPEe OKpY>KatoLLEen
cpene 3a cyeT cbpoca B BoAHbIN 00bEKT 06e33apaXkeHHON BoAbl C OCTAaTOYHbIM coaepKaHneM

aKTMBHOIO Xropa, XJIopaMUHOB, XJTOPOPraHNYeCcKUX coeauHeHnin. ATo HaHocuT yepb BceM
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rmapobuoHTaM, a Takke NPUBOAUT K HAKOMIIEHUIO XITOPOPraHNYECKUX COEAUHEHUI B NULLLEBOWN

LUernn n B AOHHbLIX OTIIOXKEHUAX.

MexcpenoBble BO30ENCTBUS

MocTosiHHOE BO3OENCTBME HA BO3AYX M MOYBLI, LLYMOBOE, TEMNOBOE M ApYyrie Buabl 3a-
rPABHEHWUSI OTCYTCTBYHOT.
Pacxoa anekTposHeprn He6osbLLION NPY UCNONb30BaHUN XXNOKOIO Xropa, CyLLEeCTBEH-

HbIA — npu NonyyvYeHnn rmnoxnopunTa 3NIEKTPOSIN30OM.

[TpMMEHNMOCTb

Mpn nto6om macwTabe coopyxeHnin. Kugkmin xnop LenecoobpasHo NPUMEHSATb TOSTbKO
Ha cpefHuX N 6ONbLUMX COOPYXKEHUAX, TMNOXIOPUT MOXET NPUMEHATLCA (MOMy4YaTbCsl) Ha Co-

opyxeHusax noboro macwtaba.

dakTopbl, BANSKOLIME HA BO3MOXHOCTb peannsaunu

Mcnonb3oBaHue xnopa co3faeT CyLEeCTBEHHbIE PUCKM OTPaBfEHUI NpU aBapusix B CU-
cTeMe npmema, XpaHeHust 1 403MPOBaHUS, a TakKe Npu TePPOPUCTUHECKOM HanageHUn.

Bce xnopcogepxawme obessapakmBatoLLme peareHTbl BeCbMa KOPPO3MOHHbI.

OunLeHHbIE CTOYHbIE BOAbI, B OTNNYME OT NUTLEBOW BOAbI, XapakTepuayoTcs BeCbMa
BbICOKMM XITOPMOrMoOWeHNEM OO0 OOCTWXKeHua Tpebyemon BenuyuHbl 1,5 Mr/nm octaTtoyHoro
Xnopa nocne KoHTakta. CyLeCTBEHHO, YTO JaHHbIA NapamMeTp 3aBUCUT OT CoAep)KaHNA aMMO-
HUWHOro a3oTa B BoAe (0bpasyloLlero xnopaMmmnHbl), KOTOpoe MOXeET KonebaTbCsl B LLUMPOKUX
npegenax.

[encTeyolmne SKONOrMYECKNE U MHXEHEPHbIE TpeboBaHusa TpebyloT npoBeaeHUs ae-
XNopupoBaHusa nocrne xnopupoBaHus. lNMpouecc gexnopupoBaHMs OCYLLECTBMASIETCS BBeAe-
HMEM B XNOPMPOBAHHYK BOAY BELECTB, CMOCOOHbIX CBA3bIBaTb M3ObITOYHbLIA Xnop. B kave-
CTBE TaKMX BELLECTB MOXHO NPUMEHATb M’MNOCyNbUT-HAaTPUS (CEPHOBATUCTO-KUCTIbIN HATPUN
Naz2S203), cepHuUcTbIv ra3 SOz, cynbdut HaTpua Na2SOs n gp. [Ana gexnopvpoBaHus npume-
HAOT Takke PUNbTPoBaHUE Yepes3 akTUBMPOBaHHbIV yronb. Ha 3arpy3ke npomMcxoguT BoccTa-
HOBJIEHME aKTMBHOrO (pacTBOPEHHOro) xrnopa o aHnoHa CI, a Takke copbupyroTca TOKCUY-
Hble MPOAYKTbI XI0pONnn3a OpraHNYecknx 3arpsa3HeHni.

Pecypc paboThbl yrng B TaKOM peXuMMe 3Ha4YUTENbHO BbILLE, YeM Npy copbumm OpraHuKu.
OpHako Tak kak NOBEPXHOCTb 3ePeH Yrnsi MOCrie HEKOTOPOro BpeMeHn ero paboTbl MOKpbIBa-
eTcs croeM copOuMpoBaHHbIX BELLECTB, NPensTCTBYOWMX paboTte dunbTpa, Tpebyetcsa ero
npombIBKa BoAoWN. Takke MoxeT notpeboBaTbCa pereHepaumns ropsynm LenoYHbIM pacTBo-

POM.
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Coopy)XeHUs1 XNopMpoBaHUs C AeXNopupoBaHMEM AOCTAaTOYHO CMOXHbI U TPeOyHoT KBa-

nMUUMPOBaAHHOM 3KCnyaTaumn.

PedepeHLu-00bekThI

CoTHM 00BbEKTOB, B TOM YMCIE C UCMOMb30BaHMEM XMUAKOro Xriopa (Konm4yecTBO CoKpa-
LLlaeTcs) 1 rmnoxrnopuTa HaTpus (KOfIM4ecTBO YBENNYNBAETCS).

Kak no gaHHbIM aHKETUPOBaHUS, TaK U NO AaHHbIM 3KCNepToB — yneHoB TP, gexnopu-
poBaHue B Poccumn Hurge He ncnonb3yetca. Taknm obpasom, Ha Bcex OC MCB, rge ncnonbay-
eTcsa xnopupoBaHue, B DOMnbLUEN NN MeHbLUEN CTENEHN HaHOCUTCA yuepb BOAHbIM OObek-

Tam.
4.2.2.2 Obe33apaxunBaHue o4ULEeHHbIX Boa YP-o6nyvyeHnem

ObLee TexHU4Yeckoe onmucaHme

OunweHHas Boga noasepraeTcs obnyvyeHuto, npoxoas psagomMm ¢ YO namnamu, nome-
LLIEeHHbIX B NPOHULIaeMble ANs n3nydeHus vyexrnbl. B pesynbtate Bo3genctsnsa YO nanydyeHus
(8na obeszapaxknmBaHUA OUULLIEHHBIX CTOYHbIX BOA MPUMEHSIIOTCS TOMBKO SlaMnbl HA3KOro AaB-
NeHnsa ¢ ANMHOM BOSHbI 254 HM) paspywatotcsa ydyactkm JHK 6aktepuit n naToreHHbIX npo-
cTenwmx, a Takke PHK BupycoB, 4TO NpensTCTBYET UX Pa3MHOXEHWIO.

Annapatbl YO ob6e33apaxuBaHus Moryt ObiTb KOPMYyCHbIMWU (HanoOpHbIMK) N KaHasb-
HbIMU (OTKPbITbIMK). [lepBble MPUMEHSIOT OO0 YPOBHS BOMbLUMX COOPYXXEHUN, BTOPblE — Ha

KPYMNHbIX U BblLLUE.

[MpevmyllecTBa g OKpyKawLwlen cpeasbl

MeTop ob6ecneumBaeT cobnioaeHne cCaHMTapHO-rMrmeHn4Yeckmnx TpedosaHuin no obesaa-

paxvBaHuio 6e3 NPSAMOro HeraTMBHOIO BO3AENCTBUS HA OKPY)KatoLLyto cpeay.

Mexcpenosble BO34ENCTBUSA

Bosgencteusa Ha BO34yx M No4Bbl, LLYMOBOE, TEMNMIOBOE U ApYyrne BUAbl 3arpsi3HEHUS
OTCYTCTBYIOT.

MeTon TpebyeT CyLleCTBEHHOro pacxoga 3neKkTpodHeprn Ha paboty Y® namn
(06bl4HO 15-20 % oT 3aTpaT Ha aspaumto B aspoTeHkax n 4o 30 % — npu NOMAHOCTLIO ONTU-
MU3MPOBAHHbIX, COKPALLEHHbIX dHepro3aTpaTax Ha BMOMOrMyYeckyto O4YUCTKy). OTK 3aTpaTbl

He peKkynepupyeMbi.

[TpMMEHNMOCTb

Mpwn nrobom macTabe CoopyKEHNNA.
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daKkTopbl, BANAIOLME HA BO3MOXHOCTb peanvsauum

CoopyxeHus 4OCTaTOYHO KOMNAaKTHBbI.

Uem mMeHblUe coep)XaHne B3BELLEHHbIX BELLECTB B OYMLLEHHOW BOAE, TEM HUXE 3Hep-
rosaTpatbl Ha Y® obes3apaxumBaHue 1 Bbile 3(peKTMBHOCTb MeTOAA.

Mpw gnuTtensbHON TpaHCNopTUPOBKE 06e33apakeHHOW BOAbl NO kaHanam (Tpybonposo-
Aam) OMHOW HECKOSbKO KMITOMETPOB BO3MOXEH CYLLECTBEHHbIN 3(P(PEeKT BTOPUYHOIO pocTa
GakTepun, B TOM 4ymcne n 3a cdet baktepuanbHbix obpacTaHuim Ha CTeHKaxX, NPUBOAALLMNI K
yBENUYEHUIO NX COAEPXaHUS CBbILLE CaHUTapHbIX TpeboBaHUN. TO OBCTOATENLCTBO AOSPKHO
YUMTbIBATbCSA NPU Ha3HaA4YeHUM MOLLHOCTM 0BrlyYeHus, a Takke npu onpegeneHnn Heobxoam-
MOCTU 1 BblDOpe MeToAa TPETUYHON OYUCTKU B 3aBUCMMOCTU OT YCINOBUIM OTBeAeHUs obessa-
paxxeHHOW BOoAbl B BOAHbIN OObEKT. BTOPUYHBLIN POCT MHAMKATOPHBIX B6aKTepuin OTHIOAb He
TOXAECTBEHEH POCTY CoAep>KaHUsA NaToreHHbIX OpraHM3MoB, noaasnstowee 60MbLUMHCTBO KO-
TOPbIX HE CMOCOBHO K pa3MHOXEHWUIO BHE OpraHM3ma vernoBeka, o4Hako JaHHOe obcToAaTeNb-

CTBO MPUMEHUTENBHO K YP-06e33apaKmBaHuIO U3y4eHO He JOCTaTOYHO.

PedepeHLU-06bEeKTLI

[ecaTkn KpynHbIX KPYMHENLLMX U COTHU OCTanbHbIX 00bekToB. KpynHenwme B mupe OC

c YO ob6eszapaxunBaHnem — Ha KypbsiHoBckux u Jllo6epeuknx OC (Mocksa).
4.2.3 Noanpoueccbl 06paboTkn ocaaka
4.2.3.1 NMopnpoueccbl cTabunusauum ocagka

4.2.3.1.1 AHa3pobHasa cTabununsaumsa XMaKMx ocagkoB (MeTaHOBOE

cOpaxunBaHue)

Ob6Lee TexHU4Yeckoe onnucaHme

O6pabaTtbiBaemblin 0Cagok NoAaeTcs B 3aKpbITble NepeMeLLBaeMble peakTopbl — Me-
TaHTEHKN, B KOTOPbIX MPOMCXOAUT aHalapobHbIN (GeCcKMCnopoaHbli) Npouecc pacnaga yYacTtu
OpraHM4yecKoro BelllecTBa ocajka C NoflydeHneM CMecun MeTaHa 1 yrnekucnoro rasa. Npouecc
TpebyeT noaaep)xaHus onpenernieHHon TemnepaTypbl. BbligenawT 2 gnana3oHa Temnepa-
Typ — Me30unbHbin (33—-38 °C) n TepmodunbHbin (50-55 °C). Bpems obpaboTku cocTtas-
nset 12-30 cyT B Me3ounbHOM 1 6—-12 cyT B TepModmnbHoM. OBpaboTaHHbIn 0cagok camo-

TEKOM BbIrpyXaeTcd N3 MeTaHTEeHKa.
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C6paxuvBaHuio noaBepraroT, Kak NpaBuio, CMeCb OCaAKOB NEPBUYHbLIX OTCTOMHUKOB U
N36bITOYHOIO aKTUBHOMO Una, pexe — TONbKO 0CaZA0K NEePBUYHbLIX OTCTOMHMKOB (MPX UCMNOSb-
30BaHUN OTAENBHON TEXHONOMMN ANA N30bITOYHOIO aKTUBHOTO Mna) NMB0 TOMNbKO M30bITOYHBIN
aKTUBHbIN UI (NPU OYUCTKE CTOYHbIX BOA 6€3 NepBMYHOIro OCBETIEHUS).

B 3apybexxHoun npakTuke Bce 6onblle pacnpoCcTpaHeHbl MeToAbl NOBbIWEHUs addek-
TMBHOCTU npouecca cOpaxuBaHusa (TennoBasa obpaboTka, Y3-obpabotka u ap.). B oteve-

CTBEHHOM npakTunke ped)epeHLl,-O6'beKTbl Takoro poga OTCYyTCTBYHOT.

[MpevmyulecTBa Angd OKpyKaloLen cpeabl

OanH n3 Hanbonee GnaronpuUATHBLIX N5l OKPYXKatoLLen cpenbl NPOLECCOB, UCMONb3ye-
MbIX B KOMMYHanbHOM BogooTBeAeHnn. [lo3sonsaeT TpaHcdhopmmpoBaTth B 6uoras Hectabunb-
HOEe OpraHn4eckoe BeLeCTBO Ocajka, KOTOpoe B NPOTUBHOM Crlyvae pasnaraetcs B OKpy»Ka-
towen cpeae, Tpebys 6onbLIOro KonmyecTBa Knucnopoga (Npyv oKUCNEHUn B novse) nnbo Bbl-
Aensasa napHuKkoBble rasbl (MpY 3aXOPOHEHUU NIMOO MHOM CKraaMpoBaHuK). BbloeneHHbIn B
npouecce cbpaxuBaHua buoras npegcraBnget cobon LeHHoe TonMBo, 3 dEKTUBHASA YyTUIK-
3aums KOTOPOro (Hapsay ¢ APYrMMU MHXEHEPHBIMU PeLLEHNAMI) NO3BOMSET He TONbKo obec-
NeynTb HYXXHYI0 TemnepaTypy B MeTaHTeHKax, HO 1 obecneynTb BblpaboTKy aHeprum, Ha 50—
70 % (oo 100 %) nokpbiBaloLWEN 3aTpaTbl COOPYKEHMIA OYUCTKN CTOYHBLIX BOA Ha aspauumio.
Mpn 3TOM B pesynbTaTte CKuUraHus Guorasa 3KOHOMUTCS NPUPOLHOE TONSIMBO U CYLLLECTBEHHO
cokpallaeTcs BbIOpOC NapHMKOBbLIX ra3os.

YMeHbLUEHME KONM4YecTBa Cyxoro BeLecTBa ocajka NpUBOANT K COKpaLLLEeHUIO ero 06b-
emMa, pa3MeLLaemMoro B OKpyxatoLen cpege.

PasnuyHbie xummnyeckune n msnmko-xmmmnyeckme npoLecchbl, NPoncxoasime B aHaspob-
HbIX peakTopax, NPUBOASAT K CBA3bIBAHMIO B0OMNbLUEN YacTh TSKeNbIX METansioB B HEPacTBOpU-
Mbl€ UM ManopacTBOPMMbIE COEQUHEHNSA, B TOM Ynche Cynbduapl.

Mpn TepmodunbHOM cbpaxmBaHum npu cobniogeHun HeobxoouMmown Temnepatypbl,
He Hmxe 53 °C, obecneyvnBaeTcst HeobxoamMmas onsi NOYBEHHOW YTUNM3aumm cteneHb 0bessa-
pakuBaHUsi 0CadKoB, a Takxke NonHas aerenbMnHTM3aums. Npun mes3ounnbHOM copaxmnBaHum
obe33apaxmBaHune CyLLeCTBEHHO HWXe, AereNbMUHTU3ALNN HE MPOMCXOOUT.

Mpn HapyweHusx akcnmyaTauun, npu OTCYyTCTBUM CUCTEM cOOpa M OYMCTKM ras3oBbIX
BbIOPOCOB N3 COOPY>XEHUN, CBA3AHHbLIX C METAaHTEHKaMK (3arpy304HO-BbIFPY304HbIE KaMepbl,
YyNrnoTHUTENN, pe3epByapbl) BO3MOXHO 3arpsisHeHMe aTMocdepHOoro Bo3ayxa, B TOM 4ucne
AypHonaxHywumu BewectBamn. CHbpoc HeyTunuanmpoBaHHoro 6uorasa 6e3 cxuraHvs Ha
«CBeYe» MpMBOOUT K CyLLECTBEHHOMY PacnpOCTPaHEHMIO 3anaxoB U TOKCUYHbLIX BELLECTB U

ABINAETCA NOJIHOCTbO HEAOMYCTUMbIM.
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MexxcpenoBble BO34eNCcTBUS

MeTopn TpaHchopMMpyeT YacTb OpraHN4YeCcKoro BellecTsa TBepaom hasbl 0Ocajka B ra-
30BYI0 a3y B BUAe MeTaHa U1 yrrekucnoro rasa. MeHbllasa 4yacTb OpraHM4ecKoro BeLecTBa,
a TaKke BblaensoLmecs npu pacnage a3oT U pocdop nepexoqaT B XUakKyo gasy (B UnoByro
Boay). [a3oBas dasa yTunuanpyeTtcs npu cxxmraHnn. Takmm obpasom, eMHCTBEHHbIM Macco-
BbIM razoobpasHbiM NPoAYKTOM TpaHcdopmaummn TBepAor asbl B pesynbrate ABnseTcs yr-
nekucnblv ras. NonyyeHne aHeprnm 13 Guorasa CHMXKaAET Harpy3Ky Ha OKpY)KatoLLyto cpeay B
chepe aHepreTuku.

Pacnag opraHnyeckoro BeLlecTBa B XUOKy0 dpa3y HeBemnuk 1 He npesblwaeT 2—4 % ot
BXOJSLLEro noToka Bewectsa. bonee cylwecTtBeHHO BblaeneHue B XXUAKyo a3y azoTa (oKono

15 % oT BXosLLEeN Harpy3kM Ha OYUCTHLIE COOPYXeHUs) n pocdopa (okono 10-15 %).

[MTpMMEHNMOCTb

MpuHUMNuaneHble orpaHnyeHnsa no macwTtaby ans OC 'CB, HaumMHas co cpefHux, oT-
CYTCTBYIOT (B >XMBOTHOBOZACTBE YCMNELIHO 3KCNyaTUpyTCa aHaspobHble peakTopbl 06beMOM
BCero B cOTHU M3), 04HaKO Lienecoobpa3HOCTb NPMMEHEHMS crieayeT paccMaTpmBaTh HaunMHas
C BOMbLMX OYUCTHBIX COOPYXEHMN. Kak SKOHOMUYHbBIN MeToa cTabunmusaumm oprHUYEecKoro
BellecTBa pekomeHayeTtcd, HaunHaa ¢ QYXK 6onee 100 Tbicay (Mpy HanMyuKU B TEXHONOMMUN
NepBMYHOrO OCBETNIEHNS), YTO COOTBETCTBYET €XXECYyTOHYHOMY 06BbEMY NOCTYNNEHNSA CTOYHbIX
BoA 0koso 30 Thic. Ky6. M B cyTkn. OTCYTCTBME B TEXHOMNOMMN CTaAMM OCBETINIEHNSA HE OTMEHSAET
LenecoobpasHOCTM NPUMEHEHU cOpaXkMBaHUs, HO yBENNUYMBAET MacluTab coopyXeHui, Npu
KOTOPOM OHO LenecoobpasHo, Nnbo (B 3apybexHOM NpakTUKe) npegnonaraet NCNoSb30BaHNE
MeToaoB nNpefobpaboTky, yBenuumBarLLmMxX CTeneHb pacnaga OpraHMyYecKoro BelecTsa ak-
TMBHOrO Mna.

MeTop TpebyeT cylecTBEHHOW NoLwaan Ha TEPPUTOPUM OYUCTHBIX COOPYKEHUI (HO

He 6onee 10 % OT nnowanm COOPY>KEHUN OYUCTKM CTOYHBIX BOA).

dPakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

TpebyeT 3HaAUMTENbHbIX EMKOCTEN METaHTEHKOB, CO34aHWsl ra3oBO-3HEPreTUYecKoro
X0351MCTBa (COOpYXeHnsa n obopyaoBaHme no cbopy, HaKONNEHNIO, OYNCTKE U yTUNn3aumm 6uo-
rasa). MeTaHTEHKN COOPYXKaKOTCH Kak HAa3eMHbIE EMKOCTU, NO3TOMY (B OTNIMYME OT NOA3EMHbIX
eMKocTen) nobas HennoTHOCTb B 6eToHe NMBO B METannOKOHCTPYKLMM NPUBOAUT K yTeuke
HapyXxy.

TpebyeT npeaBapuTenbHon 06paboTkM oOcagka: KenaTenbHO MakCumanbHoe (HO

He Bblwe 8—10 % no cyxoMy BeLLecTBY) CryLleHne ocagKkoB, NpouexunsaHne ocazka nepsuy-
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HbIX OTCTOMHUKOB. 10 COBpeMEHHbIM NoaxogaM MUHUMAarbHO HEOOXOAMMO CrylleHne n3obl-
TOYHOrO aKTMBHOrO Mna. [ns NoBbllWEHUS SHEProddPEKTUBHOCTM BECbMA XenaTenbHO UC-
nonb3oBaHne TennoobMeHHMKOB ANs pekynepaumm Tenna copoxxeHHoro ocagka. OHO No3Bo-
NSeT CHU3UTbL 0 3-X pa3 aHepro3aTpaTthbl ANg TepMounbHOro npouecca U Ao 2-x pas — ans
Me30UNbHOrO.

Camun MeTaHTEHKWN 1 BCE 3N1EMEHTbI ra30BOro X03ANCTBa NOTEHLMANbHO B3PbIBOOMACHbI
n TpebyroT KBaNMUMPOBaHHON aKcnnyaTauun.

Poccuiickne Hopmbl, HanpasneHHble Ha 6e3onacHyo aKkcnnyaTaunio METaHTEHKOB, 3Ha-
YUTENBbHO YCMNOXHSIOT (MO CPaBHEHWMIO C 3apybeXXHOM NPaKTUKOWN) BCe CTaann NPUMEHEHUS Me-
ToAa, HauMHasa ¢ NpoekTnpoBaHusi. OHM XXe NpeanucbiBalOT 3HaYUTENbHbIE pa3pbiBbl (20 M)
MeXay rpynmnov MeETaHTEHKOB W ra3rofnbaepamu, pyruMm coopyxeHnsamm nnbo npoesgamu.

Mepuogmnyeckn (gaxe npy Ncnonb3oBaHUM 3pdEKTMBHOIO nepemeLlunBaHng) Heobxo-
AMMa OYMCTKa METaAHTEHKOB OT HakanMBaloLWEerocs B HUX necka u Kopku. [laxe ¢ npumeHe-
HUMEM rmapoMexaHmn3aunm aTo TpebyeT TAKENoro py4yHoro Tpyaa.

Mcnonb3oBaHue 6oriee MUHTEHCMBHOIO TePMOMUNBHOro copaxkmBaHus nNpy BpeMeHn ob-
paboTkn meHee 10 CyT BO3MOXHO, HO NPUBOAUT K MOSMYyYEHUIO OCajKa C HeyooBneTBOpUTENb-
HbIMW BOOOOTAAOLWNMUN CBOMCTBaMU. PacnpocTpaHeHHbIM pelleHreM aTon npobnemsl Bns-
eTcs NpoBefeHne NPOMbIBKN COPOXKEHHOrO 0CcaaKka OYMLLEHHON BOA4OM (T. €. CMeLLleHne C 3TON
BOOOM C nocneayrowmum pasgeneHnemM cMecu B yrnnoTHUTEnNsX). 9To TpebyeT JoNONMHUTENb-
HbIX KanuTarnbHbIX BAOXEHWUA, NNOWAaaN, a TakKe MOXET ABNATbCA UCTOYHUKOM 3arps3HeHUs
aTtmocdepbl.

CyuwectBeHHOe (0COBeHHO Npu TepMOUIBEHOM COpaXxknBaHun) BblAeNEHNE B UMOBYHO
BOAY aMMOHUIHOIO a3oTa un ooccopa yBeENMUYNMBAET HArpy3Ky No HAM Ha OCHOBHbIE COOPYKe-
Hus. OgHako paspaboTtaHbl (HO B Poccum noka He NpMMeHSTCS ) 3adeKTUBHbIE 1 SHeprocbe-
peratoLwpne MeToabl NIOKanbHOM OYUCTKM OT asoTa un ocopa. NpumeHnTeneHO K pocopy
3a pybexxoM MPUMEHSIIOTCA TEXHOMOMMKU, AOCTUraloLmMe pekynepaumio 3TOro LIEHHOro ane-

MEeHTa B Ka4vecCTBe y/:|,o6peH|/|9|.

PedepeHu-06bekThI

KypbsaHosckue u Jllobepeukne OC (Mocksa), Apocnasnb, HoBocnbupck — tepmodunb-

Hoe cOpakmBaHue.
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4.2.3.1.2 A3pobHasa ctabnnunsaumsa XXMaKnx ocagkos

O6bLiee TEXHMYECKOE ONMUCaHne

B ncnonb3yemon B 0TEYECTBEHHOW MpakTUKe TexHorormm obpabaTbiBaembli OCadoK
nogaeTcsa B aspuMpyemMble TEM UMM UHbIM CNOCOOOM €MKOCTWU (Kak npaBwuiio, aHanornyHble
a’3poTEHKaM, UCMOSb3yEMbIM A1 OYUCTKN CTOYHBIX BOA OT OpraHNYeCKnX 3arpsi3HEHUI), B KO-
TopbIX Npu Temnepatype 14—-25 °C (COOTBETCTBYET TEMMNEPATYPE CTOYHbIX BOA, C y4ETOM Npo-
LeccoB TennoobmeHa 3MMon) NPONCXoauUT a3pPO0OHbIA MPOLIECC OKUCIIEHMUST OPraHNYeCcKoro Be-
LLleCcTBa ocajka nepBUYHbIX OTCTOMHUKOB (NPU COBMECTHOW CcTabunuaaumm ocagkos) buomac-
COWM aKTMBHOIO MUna 1 caMooKucreHne aTon Gnomaccsl.

MprmeHnma Takke asapobHas cTabunusaunsa Tonbko una (korga He NCnosb3yeTcs nep-
BMYHOE OCBeTneHne nNnMbo ocagok NepBUYHbLIX OTCTOMHMKOB ObpabaTbiBaeTCst MO APYron Tex-
Homormn).

Bpemsa ctabunmnsauum 3aBUCUT OT KOHLUEHTpaumn obpabaTtbiBaeMbix ocagkoB. Obpabo-

TaHHbIN OCaZOK CaMOTEKOM BbIl'py>XXaeTcAa U3 CTa6I/IJ'II/I3aTOpa.

MpenmyLiecTBa AN OKpyKaroLlen cpeabl

Mo3BonseT pasnoXxuTb (OKUCNUTL) HECTabnnbHOE OpraHN4YecKoe BELWECTBO ocaka, Ko-
TOPOE B MPOTMBHOM CIlydae pasnaraeTcs B OKpyXawowen cpeae, Tpebysi 6onbLuoro Konuye-
CTBa KMCnopoaa npu oKMcrneHnn B noyse, NMB0 BbIAENAs NAapHUKOBLIE ra3bl MPY 3aXOPOHEHUN,
nmbo nHom cknagmposaHnn. OgHako ahPeKTUBHOCTb pasnoXeHnsi OpraHN4YeCcKoro BeLlecTsa
He npeBblwaeT 60 % OT nokasaTenen aHaspobHOro copaxxmBaHus.

YMeHbLUEHME KONMMYECTBa CyXOro BELLEeCTBA OCaZka NPUBOAUT K COKpaLLEHWNIO ero obb-
eMa, pasMeLLaeMoro B OKpyxatoLen cpeae.

AapobHaga ctabunmnsauns — oYeHb IHeproeMkum npouecc, TpebyeT BbICOKOro pacxona
3NEKTPO3HEPrnnN. JHepro3aTpaTtbl HE MOTyT BbITb peKynepupoBaHsbI.

MeTtoa He oBGecneunBaeT TpebyemMon Ans NOYBEHHOW yTunusauumn cteneHn obessapa-

XuBaHMA ocagkoB. Takke He obecnevnBaeTca AerenbMUHTU3auUns.

MexcpeaoBble BO34ENCTBUSA

MeTtoa TpaHchopMUpyeT YacTb TBEPAOro BELLECTBA B YINEKUCHbIV ra3 (Bblaensercs ¢
BO34YyXOM, BbIXOOSALLNM N3 COOPYXEHUS), T. €. B ra3oByto ¢paldy. HacTb opraHM4eckoro Bele-
cTBa (BogopoAda 1 Kucrnopona) BblaensieTca B Xunakyto asy (Mnosyto Boay) B BUAe Boabl. Ta-
KMM 006pa3oM, eAMHCTBEHHbIM 3KONOMMYECKN 3Ha4YMMbIM MacCcoBbIM NPOAYKTOM TpaHcdopMma-

umm TBEpAON dasbl ABNAETCS YrneKUcnbln ras.
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Mpu gocTtaToyHOM aspaLmm BblAeneHue 3arpsa3HAoLWLmMX U AypHONaxXHYLLMX BELLLECTB He-
BENMKO, NPU HeJoCcTaTKe KMcnopona pasBmBatoTCA rTHUITOCTHbIE NPOLUECCH! U BblaeneHne ayp-
HOMaxHYLLMX BELECTB CyLLLeCTBEHHO BO3pacTaerT.

Bbigenaowmecs npu pacnage a3oT n gocgop nepexoqaT B XUAKYH dasy (B UOBYHO
Boay). BoigeneHune B xuakyto a3y asota He npesbiwaeT 10 % OT BXoasiLen Harpysku Ha

OYUCTHBbIE coopyXeHus, poccpopa — 5-10 %.

MpUMEHNMOCTb

TexHnyeckn meToq NPUMEHNM O11si COOpPYXeHM nbon nponssoguTensHocTn. Metopq
TpebyeT MakcMmanbHOM NNoLwaan Ha TEPPUTOPUN OUYUCTHBIX COOPYXKEHUI N3 BCEX TEXHOSOIMMI
ctabunusaunmn ocagka (Kpome AnuTenbHoM cTabunuaaumm 3a cHeT BblNeXnsaHus Ha niowasa-

Kax XpaHeHus).

dakTopbl, BANSKOLIME HA BO3MOXHOCTb peanmsaunu

TpebyeT 3Ha4YNTENbHBLIX EMKOCTEN CTabMnNn3aTopoB, OKOSIO MOMOBUHbI 06beMa aspo-
TeHkoB ansa BO.

CoopyxeHus 6e3onacHbl B 3KCnyaTauumn n He TPeBYHOT CNOXHOWM aKCnyaTaumm.

MeTon yBennumMBaeT 3aTpaThbl HA ANIEKTPOIHEPIUIO HA OYMUCTHBIX COOPYXKEHMUSX HE Me-
Hee 4yeM Ha 30—60 % (Gonbluee 3HaYeHne — ansi COBMECTHOWM cTabunmaaunm ocagka nepeud-

HbIX OTCTOMHUKOB W1 una).
4.2.3.1.3 KomnoctupoBaHue o6e3BOXXEeHHOro ocaaka

OObLlee TexHUYEeCcKoe onucaHmne

KomnocTtupoBaHue sBnaeTca asapobHbIM BUOTEPMUMYECKMM NPOLLECCOM Pa3noXeHUs op-
raHM4YecKoro BeLlecTBa, B pesyrnbTaTe KOTOPOro npouvcxoaut obessapaxuBaHue, CHUXKeHNe
BNaXXHOCTU U ynyyleHne (OU3nKO-MeXaHUYeCKUX CBOMUCTB KOMMocTMupyeMon maccbl. OCHOB-
HbIMU (pakTopamu, onpeaensarwmmMmn 3peKTMBHOCTL Npouecca, ABNAITCHA Ka4eCTBO UCX0a-
HOro Matepwuarna, TemnepaTypa, BO34YLUHbIN PEXUM U peakunsa cpeabl.

lMpouecc KOMNOCTUPOBAHUSA NPOUCXOAUT B ABE CTaAUN:

- TepMocbunbHasa ctagus, OCyLeCcTBNAeTCss TePMOMUNBbHBIMU MUKPOOPraHMamamm u
XapakTepuayeTcsa MnoBbllLEHWEM TemnepaTypbl KoMnoctupyemon maccol o 50-60 °C. lNpu
3TOM gocTturaetcs ee obessapaxunBaHue U MMHepanusaums, T. €. MUKpoBbHoe pasnoxeHue op-
raHWYEeCKOro BellecTBa M NoBbILEHNE 30/IbHOCTU. 3a CYET BbICOKOW TemnepaTtypbl MPOUCXO-

OUT 3Ha4YunTesibHOE BbiCylLIMBaHUE KOMI'IOCTVIpyGMOVI Maccel. B 3aBucmmocTn ot BpeMEHUN 3a-
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Knagkm KoOMnocTa 1 B YCIOBUAX AOCTAaTOMHOIo A0CTyna Bo3gyxa aTa cTtagus NpoTekaeT B Te-
yeHue 1-3 Hef, Nocrne Yero NPOMCXoAMT NOCTENEHHOE CHMKEHNE TeMMNepaTypbl C NEPEXOA0M
KO BTOPOW CTaamu npouecca;

- Me3ounbHas cragusl, OoCyLLeCcTBNSeTCAS Me30(UITbHbIMU MUKPOOPraHn3mamu npu
TemnepaTtype 35-30 °C. Ha aTon ctagun nponcxoauT Jo3peBaHue KomnocTa (MpoaosikeHme
cTabmnunsaumm opraHM4eCcKoro BELLLECTBA) M CyLlKa U yryylleHne ero mnsnko-MmexaHnyeckmnx
CBOWCTB, AanbHellee OTMUpaHMe NaToreHHbIX MUKPOOpraHn3amoB. [pogomkaeTcs BbICyLIN-
BaHWe KOMMNOCTA, YTO JOCTUraeTcs 4OCTaTOMHON aspaumen nnu nepemMmeLlmBaHnem, 4to obec-
neymBaeT 3HaUMTENbHOE yaaneHue Brnaru u yBenudeHne cogepxaHusa cyxoro BeLecTtsa.

CyLlecTByOT pasnuyHble BapuvaHTbl TEXHOMOMMA MPUrOTOBIIEHUA KOMMOCTA, B TOM
yucrne TEXHONOrMs NpUroToBneHnsa 6ypToBbiM (MNOLWAA0YHbIM) CNOCOOOM B pasnnyHbIX Bapu-
aHTax; NPUroToBIIEHME KOMMOCTHOW MaccChbl C MOMOLLbIO CMEeCUTENS 1 AanbHenwee KOMNOoCTn-
poBaHWe NPUroTOBIIEHHON CMECK Ha NioLaaKke KOMNOCTUPOBAHWS; NpoBeAeHME NepBon (Tep-
MOUNBHON) CTaMN B KOHTENHEPAX pPasfIMYHON KOHCTPYKUUM U AanbHeKlee co3peBaHne Ha
nnowagkax n ap.

[Ansa 6bICTpOro Ha4yana pasnoXeHns 1 oNTUMasnbHOro NPOTeKaHUs nNpolecca KOMNOCTU-
pOBaHUsS OOIMXHbl ObITb BbINOMHEHbI criefyowme TpeboBaHUA K UCXOAHOMY CbIPbIO: BIiaX-
HOCTb KOMMOCTHOW Maccbl — 70—75 %, oTHOWeHWe yrnepoaa K azoty — 25-40, pH — He me-
Hee 6,5, pbixniaa yknagka. MNMockonbKy mMexaHuyYeckn o6e3BOXEHHble OCaKW, Kak npaswuno,
He COOTBETCTBYIOT 3TUM TpebOoBaHUAM, TO OIS CHWXKEHUS BRaXHOCTU, oboralieHuns yrnepo-
AOM U1 MOBbILLEHUSA NMOPUCTOCTU OCaAKM HEOBXoAMMO CMmelmBaTb C HanonHuTenem. B kave-
CTBE HanosfHUTENen MOryT UCMNoNb30BaTbCA APEBECHbIE ONWUMKWU, TOpd), pacTUTENbHbIE OT-
xoabl 1 ap. KonnyectBo ncnonb3yemoro HanonHUTENs onpegenseTca psaom akTopos, B TOM
4yncre UCXOOHOWN BNAXXHOCTbIO 0OCajKa M HanonHUTens. HanonHuTenem MoXeT CRy>XUTb roTo-
Bbl1 KOMNOCT. Mpn 9TOM UCNOMb3YIOT KakK ABYXKOMMOHEHTHbIE (0Ca40K —HAMOMHUTENb), TakK U
TPEXKOMIMOHEHTHbIE (0CaA0K — KOMMOCT — HAMOMHUTESb) CMECU, YTO MNO3BOSIUT CHU3UTL KOMNK-
4YeCTBO MCMNONb3yEeMOro HaMNoONMHUTENS W, CriegoBaTeNbHO, 3KCNIyaTauMoHHbIe 3aTpaThbl.

Aapauusa komnocTupyemon cmecu B Byptax ocyuwiectenseTcs nmbo nogayen Bosgyxa
Yyepes crov (Hanpumep, Yepes LweneBaHHoe aHuvue), nMbo nyTemM Nepuoanyeckoro BopoLue-
HuSA. Mpy KOMNOCTUPOBaAHUKN B peakTopax aspaums Npon3BoanTcsa NMbo Takke Yyepes gHuLLe,
nnbo nytem BpawieHus bapabaHa n nepecbinaHns ero COAepP>KUMOro.

OkoH4aTenbHoe A03peBaHME KOMMNOCTa MOXHO MPOBOAUTbL NYTEM €ro AasnbHenLen Bbl-
AEPXKKN (XpaHeHUs1) Ha OTKPbITbIX NAOLWAAKaX Npu YKPbITUX €r0 BNarom3onmpyowmm matepu-

ariom.
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Mpun co3peBaHnn KOMMOCTa B pe3yrbTaTte CHKeHUSA BNaxHocTn 1o 50-55 % v opraHu-
Yyeckoro Bellectsa Ha 20—-30 % npoucxoanT yMeHbLUEeHNne MacCbl KOMMOCTUPYEMOro MaTepu-
ana Ha 30-35 %.

[MpeumyllecTBa Angd OKpyKaloLen cpeabl

Mo3BonseT pasnoXxuTb (OKUCNUTL) HECTabunbHOE OpraHN4YecKoe BeLEeCTBO ocaka, Ko-
TOpOe B MPOTMBHOM Criydae pasnaraeTcsi B OKpyxawwen cpege, Tpebys 6onbLIoro konuye-
CTBa kucrnopoga (nNpy oKMCNeHnn B novse) NMbo BblAENss NapHUKOBbIE ra3bl (Mpy 3aXOpoHe-
HUK, NMMBO MHOM cknagmnpoBaHun). OgHako aPPEKTUBHOCTb Pa3NOXEHNA OpraHMYecKoro Be-
LecTBa He npeBbiwaeT 70 % oT aHaspobHOro copakmBaHms.

YMeHbLUEeHMe KonnyecTsa Cyxoro BeLecTBa ocazka NpMBOAUT K COKpaLLeHUo ero obb-
emMa, pasMmeLlaemMoro B oKpyxawowen cpege. KomnoctMpoBaHHbIi ocagok obnagaeTt xopo-
LIMMM MENUOPALIMOHHBIMU 1 yOOBPUTENBbHBIMA CBOMCTBaMMU, BHELLHMM BUOOM, CbiNy4eCTbio,
BbICOKOMPOHULIAEM AN BO3ayxa, MMeeT ChOpMMPOBABLLYIOCH MOYBEHHYHO MUKPOQIIOpY.

MeTton obecneumBaeTt Tpebyemyio Ans NOYBEHHOMW YyTUNM3aLmMm cTeneHb obessapaxu-
BaHWsi OCaKOB.

Xopowo cTabunnanpoBaHHbIA KOMMOCT MOXET XPaHUTbCA HEOrpaHU4YEeHHO AOMro u

nMeeT MMHUMYM 3anaxa gaxe npu ero yBiaxHeHunn.

MexcpenoBble BO30EeNCTBUS

MeTtoa TpaHchopMUpYeT YacTb TBEPAOro BELLECTBA B YINEKUCbIV ra3 (Bblaensercs ¢
BO34YXOM, BbIXOASLLUMM N3 COOPYXEHUS), T. €. B ra3oBylo hasy. HacTb opraHM4ecKoro BeLLe-
cTBa (BogoOpOAda U Kucrnopoaa) BblaensieTca B xXunakyto asy (Mnosyto Boay) B BMae Boabl. Ta-
Knm 06pa3oM, eAMHCTBEHHbIM 3KONOrMYeCKn 3Ha4YMMbIM MaccoBbIM NPOAYKTOM TpaHcdopMa-
ummn TBEpPAON dhasbl ABNAETCS YrneKkUcnbln ras.

Mpn gocTaToYHOM aspaLmm BblAeneHne 3arpsasHAoLWLMX U AyPHONAXHYLLMX BELLLECTB He-
BENWKO, NpU HeJoCTaTKe KACNopoaa pa3BMBaOTCH THUIOCTHbIE NPOLECCHI U BblAENEeHne ayp-
HOMaxXHYLLNX BELLECTB CyLLECTBEHHO BO3pacTaer.

KomnocTtupoBaHue — aHeproemkuin npouecc. OH TpebyeT nnbo aHeprosaTpaT Ans no-
Aaym 6onbLIOro KonnyecTsa Bo3ayxa, NMbo pacxona aNeKkTPo3IHEPrMn Ha BpalleHe KOMMNoCT-
Horo 6apabaHa, nmbo pacxoga MOTOPHOrO TONMMBA. OHepro3aTpaTbl He MOryT BbITb pekyne-
pUpPOBaHbI.

Bbigensiowmincs npy pacnage opraHM4eckoro BewwecTsa aMMOHUIAHBIN a30T MOXET MNo-

nagaTtb B BO34yX.
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BO3BpaTHbIe NOTOKU XNOKOCTU NPaKTU4YECKN OTCYTCTBYIOT (38 UCKInr4yeHnem Heenmtas-
LLnNXCA 1 nognexawnmx orseaeHunto aTMOCd)eprIX ocagkoB — npn kKOMMNocTnpoBaHn BHe 34a-

HUSA).

[TpMMEHNMOCTb

TexHunyeckn meTon NPUMEHNM AN CoopyXeHun nobon nponssoauTensHocTn. He cne-
AyeT paccMmaTtpmBaTb KOMMOCTUPOBaHUE TOSTbKO Kak MeTO/ MOAroTOBKM ocagka K NOYBEHHOW
ytnnmnsaumn. OnpegeneHHble Moandunkaumm TEXHOMNOrMM B 3apybeXHON npakTUKe UCMOoSib-
3yl0T N5 NOMyYeHus N3 ocagka HU3KOKanopumHoro Tonnmea (Tak HasbliBaeMbli npouecc 6mo-
CYLLKN).

lMpombiweHHOe nNpoBeadeHne npouecca MMeeT orpaHUYeHns No MUHUMYMY NPOU3BO-
ANTENbHOCTU (OPUEHTUPOBOYHO 0KONo 50—100 m3 B CyTKM MO MCXOOHOMY OCanKy), TaK Kak ans
ONTMMarbHOro NPOBEAEHUNS NpoLecca B NPOMbILLIIEHHbLIX MacwTabax Heo6xoaAnMMo UCnonb30-
BaHWE KOMMMeKTa crneunanbHOM TEXHUKU: U3MENbYMTENEN, cmecntenen, bypToyknagymkos,
BNBporpoxoToB 1 T. N. [laHHoe o6opyaoBaHne SBNSETCSA cneumann3npoBaHHbIM U BECbMa LO-
poroctosawmm. Ero uenecoobpasHo ncnosib3oBaTb NPy JOCTAaTOMHOM €ro 3arpyske.

MeToq TpebyeT MakcMmanbHOM NnoLwagn U3 BCcex TEXHOMOrMM crtabunmsauumn ocagka
(kpome onuTenbHOM cTabunmnsauum 3a CHET BbINIEXMBAHNA Ha Nnowaakax xpaHeHus). OgHako
Naowazakm KOMNoCTUPOBaHNA MOTYT OblTb pas3MeLLeHbl BHE OCHOBHOM NPOMIMOLWAAKN OYUCT-
HbIX COOPY>XEHUI, B TOM 4Yncne B6nn3n mect obpasoBaHus MaTtepuanoB-HanonHUTeNen unm

MeCT yTunm3auunn.

dakTopbl, BANSKOLIME HA BO3MOXHOCTb peanm3aumnu

B ycrnosusax Poccun nnowagovyHoe KoMnoctTupoBaHue TpebyeT CyllecTBEHHOro Bpe-
MeHW. [1pn1 KOMMNOCTUPOBAHUN HA OTKPbITLIX NSOWaZAKax Ha NpoLecc BIMSOT Kak aTtMmocdep-
Hble ocafku, Tak U TemnepaTtypa. [1pu ncnonb3oBaHUM HaABECOB — TOSMbKO TemrepaTtypa.
B cpegHen nonoce Poccuun 3aumon npouecc Ha OTKPbITbIX Mowankax 3aameanaercs He MeHee
YyeM B 2 pasa.

[ins ceBepo-3anagHOro perMoHa npu 3aknagke B BeCeHHe-rNeTHUM nepmnos KOMnocT Co-
3peBaeT B TeveHne 3—4 MmecsueB, Npu OCEHHEe-3MMHEN 3aknagke — B TedeHue 5—-6 mecsues.
CokpalyeHne CpoKOB KOMMNOCTUPOBAHUS 0 2 MecAueB MOXeT ObiTb JOCTUIHYTO 3a CYET UC-
nosib3oBaHus GuonpenapaTos.

CoopyxeHus 6esonacHbl B aKcnnyaTaumMm n He TpeOytoT CNOXHOM 3KCnnyaTaumu.

Mpw aspaunmn BO3AyXOM Ha nriowazgkax MeTod yBenuyuneaeT 3aTpaThl Ha 3N1eKTPO3Hep-
TMI0 HA OYUCTHBIX coopyeHnax Ao 30 %. OgHako ecTb cnocobbl CHUXKEHUA aHepro3aTpaT 3a

cyeT Gonee NMOMHOro MUCMONb30BaHMUIO Kncriopoga Bo3ayxa nytem nocregoBartesibHOro ero
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MPOMNyCcKaHUs Yepes HECKONbKO 30H KOMMOCTUPOBaHUS (NPY TOHHENTBHOM KOMMOCTUPOBaHWUN).
Mpw BOPOLLEHWUM C NMOMOLLbI TEXHUKKN TpebyeTcs pacxod MOTOPHOrO TOMMMBA, HO 3TO Takke
6onee paumoHarnbHbIi crnocoo.

Mpw pasmelLieHn ocaaka Ha NonMroHax 3axopOHEHUs1 OTXO0B KOMMOCTUPOBaHNE He-

uenecoobpasHo.

PedepeHLu-00bekThI

OC Teepwu, Qly6Hbl, Opna, MpoTeKHO, MNeTponaenoBcka-KamyaTckoro.
4.2.3.2 CokpaweHne o6bema ocagkoB

4.2.3.2.1 Obe3BOXMBaHUe ocagKkoB

4.2.3.2.1.1 MexaHu4eckoe o6e3BOXMBaHME OCaaKOB

ObLee TeXxHU4Yeckoe onmucaHme

[Ana 06e3BOXMBaHUA XUOKUX OCAOKOB UCMOMb3YHT ABa OCHOBHbLIX (PU3NYECKUX MPUH-
yuna:

- hunbTpaums xXmnakon dasbl Yepes PUbTPYIOLLNA dNEMEHT Mo AaBIIEHUEM;

- oTAEeNeHune xuakon dasbl No4 AENCTBUEM LEHTPOBEXHbBIX CUM, B ThiCAYM pa3 NpPeBbI-
LUaOLWKNX rpaBUTaLMOHHOE Mone.

TexHonornn o6e3BoXMBaHUA B BOMbLLOW CTENEHN OTOXAECTBIAKTCA C UCMOSb3yeMbIM
obe3BoXxnBaroLmnm 06opyaoBaHNEM.

Mo npuHumMny punbTpauun paboTatoT crieayowme meToabl 06e3BOXMBaAHUSA:

- NEHTOYHbIE (PUNBbTP-NPECCHI, B KOTOPbIX AAaBNEHNE Ha 0cafoK hopMmnpyeTcsa NpoTSru-
BaHMEM CABOEHHOM PUNbTPOBASIbHOM NEHTbI, BHYTPU KOTOPOM HAaxXo4uUTCs 0Cafok, Yepes no-
crnegoBaTesnibHOCTL cneunarnbHbIX BasrkoB,

- KaMepHble PUNbTP-NPECCHI, B KOTOPLIX AaBneHne GopMnpyeTcs BbICOKOHAMOPHbLIM
HaCOCOM, 3aKayMBatoLLMM XUAKUIA 0Caf0K B COBOKYMHOCTb Kamep, BHYTPWU KOTOPbIX UMEKTCH
UNbTPYOLLNE 3NEMEHTHI;

- LLUHEKOBbIe Npecchl (aernapatopbl, 06e3BOXMBaTENM), B KOTOPbLIX AaBrneHne dopmu-
pyeTcsi LLHEKOM, a B ponv ounbTPYIOLLErO 3fieMeHTa BbICTynaeT LunuHapuyeckas cetka (cta-
unoHapHas, nnbo noasmxkHas HabopHas);

- 04HOpa30Bble (hUNbTpyOLLME MELLKN N unbTpyrowmne Tpybbl (reoTyObl), B KOTOPbIX
ocagok ob6e3BoxmBaeTcs nog cobCTBEHHbIM BecoMm. NocneaHne obnagarT CyweCTBEHHbIMU
ocobeHHOCTSAMU. [1OCKONbKY OMbIT MPUMEHEHUS NX ONS BHOBb 06pasyloLnXca 0CaaKoB Mnoka

OTCYTCTBYET, OHN OMNMNCaHbl KaK oTAesibHaa TEXHONOINMA B pasaene 7.
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LleHTpobexHoe none vMcnonb3yeTcsa B OQHOM Tune annapatoB — LeHTpudyrax (LeH-
TpOOEXHbIX AekaHTepax). BaXHbIM acnekToM MexaHM4Yeckoro 06e3BOXMBaHUSA SIBMISAETCA KOH-
ANLUMOHMPOBaHME ocagka Ans NpuaaHus eMy OnTUManbHbIX BOAOOTAAKLWMX CBOMCTB. [ns
KOHAMLMOHNPOBAHNS MPaKTUYECKN MOBCEMECTHO MCMOMb3YOT OpraHnyeckne nosiMmMepHble
GNOKYNSAHTLI. TONbKO HA OOHOM M3BECTHOM pabouyen rpynne ob6bekTe (OC HOxHoro ByTtoBa,
MockBa) NpUMEHSIOT HeopraHMyeckme MUHeparibHble peareHTbl — XOPHOE Xene3o U U3-
BeCTb. /Icnonb3oBaHne MUHEparbHbIX peareHTOB SBSETCA YCTapeBLUMM METOAOM, KOTOPbIV
NPakTUYeCKn MOBCEMECTHO 3aMEHEH Ha npakTuyeckn Ges3anbTepHaTUBHLIA B HacTosLlee

BpeMsl MeTo KOHOANLMOHNPOBaAHWUSI OPraHNYeCcKMMM oKy NSHTaMu.

MpenmyLiecTBa AN OKpyKaroLen cpeabl

YMeHbLUEHME KONMYeCcTBa Cyxoro BelecTBa ocagka npuBoanT K MHOrOKpaTHOMY COKpa-
LLleH1Io ero obbema, pasMeLLaeMoro B oKpyxKawlLlen cpefe. YaanseTtcs B Ka4ecTse Bo3BparT-
HbIX NOTOKOB 0Koso 80—90 % Bcex pacTBOPEHHbIX COeAUHEHUN.

XopoLwo 06e3BOXEHHbIN 0Ca0K UMEET KOHCUCTEHLMIO BIIaXKHOW MOYBbLI U MOXET TpaHC-

nopTnpoBaTbCA aBTOTPAHCMOPTOM K MECTY YyTUINMMU3aLUnn.

MexcpenoBble BO3OeUCcTBUA

MeToa pasgensieT eaunHyo cpegy Ha NoTOoKM TBEPAOro (BepHee, NMIacTUYHOIO) U Xua-
koro. cnonb3oBaHne opraHMyeckux NOKYNAHTOB NPaKTUYECKM HE yBENMYMBAET KONTMYECTBO
CyXOro BelLecTBa ocaka.

B 3aBMCUMOCTM OT KONMYECTBA OTKPbITbIX NOBEPXHOCTEN Ocagka NpUCYTCTBYET Bblae-
neHne OypHONaxHyLMX U 3arpsa3HSoLLNX BO34yX BELECTB (3a CHeT yreTy4nmBaHns UX U3 Xna-
KOro n o6e3BOXXEHHOro ocazaka).

YcTapeBLwunin MeToa 06e3B0OXNBaHUSA C MUHEParbHbIMU peareHTaMu NPUBHOCWIT B OKPY-

XarlLlyr cpeagy MHOro AonoJiHUTENbHbIX BELWECTB — NMApOKCHUO0B Xere3a U U3BECTU.

MpUMEeHNMOCTb

TexHu4eckn metoz (B OAHOM U3 pa3HOBUAHOCTEN) MPMMEHNM A1 NMIOObIX COOPY>KEHWA.
[na MUHMManbHbLIX PacxogoB ocagka NPUMEHUMbl MeLLoYHble UNbTPbI, ANs HeGONbLUMX
pacxonoB (oo 200 M® ocagka/cyT) — LWUHEKOBble 00E3BOXMBATENN U OEKAHTEPHbIE LEHTPU-
cdyrn. Ha cpeaHux n 6onblmx pacxogax ocagka (oo 5000 m3 ocagka/cyT) NpUMEHUMbI LiEH-
TPUQYrK, NEHTOYHbIE N KaMepHble unbTp-npeccol. [1na ceepxbonblunx pacxonoB B HACTOSN-
LLiee BpeMs, KaK NpaBusio, NPUMEHSIOT LEeHTPUdYr1, eauHNYHas Npou3BOAUTENbHOCTb KOTO-

pbIX MOXeT npesbiwatb 4000 m3/cyT.
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MeTon Becbma KomnakTeH. TpebyeT Ucnonb3oBaHUs CroXHOro obopyaoBaHUs U Cu-

CTeMbl aBTOMaTMU3auunn rpouecca.

PaKTopbl, BANAIOLLME HA BO3MOXHOCTb peanusaumnm

Hanbonee komnakTHbIM 0B6OpygoBaHMEM ABASAOTCA LeHTpudyrn, Hambonbluee npo-
CTpPaHCTBO TpebyeTcs Ana KaMepHbIX (OUnbTP-NPeCccoB.

C Toukn 3peHnsa 6esonacHOCTM Tpyda BCe NPOU3BOACTBEHHbIE YCTAHOBKM MEXaHU4e-
cKkoro o6e3BoXnBaHMUs UMEKOT CBOM NOTEHLUMAaNbHO OnacHble OakTopbl:

- NEHTOYHbIE (PUNBbTP-NPEeCcChl — ABWXKYLLMECS NONYOTKPbITbIE AeTanu;

- KaMepHble PUIbTP-NPECcChl — ABWXKYLIMECA OTKpbITble AeTanu (NnuTbl), BbICOKOE
AaBrieHne BO BpeMs LUukna punbTpaumm;

- UeHTpudyrn — BbICOKME 060POThI.

EOWHCTBEHHBIM TMNOM 06OpyaoBaHus, TpebylowmnmM Ha ocagkax ropoacKUX CTOYHbIX

BOA, NpMMeHeHus1 n3nYeckoro Tpyaa nepcoHana, siBrsitoTcs kKamepHble unbTP-Npecchbl.

PedepeHL-06beKTHI

Kaxxgas 13 pa3HoOBMOHOCTEN TEXHONOMMM UCMNOMb3yeTCs Ha AecaTkax 06bekToB B Poccuu.
4.2.3.2.1.2 Obe3BoOXMBaHMe 0CaAKOB Ha MNOBbLIX NnoLjagkKkax

OO6Llee TexHUYEeCcKoe onucaHune

Ocapnok HanuBaeTcs B 3a4aHHOM KONMYeCTBE MO OTAENbHbIM Nolaakam (kaptam), rae
nocrnegoBaTenbHO NPOMCXOAAT NPOLECChl OTAENEHUs YacTu UNOBOW BOAbl (C €e CrMBOM),
NnoAcyllKa B pe3ynbTaTe UcnapeHusi Bnaru, NpomMopaxusaHue 1 oTTanBaHne ¢ AONONHUTENb-
HbIM OTAEeNeHneM Boapl.

Ana nHTeHcuduKaumm NoACcyLUKM OCafoK, Kak npaBuno, noasepraloT BOPOLUEHUIO U

OypTOBaHUIo.

MpenmyLLecTBa ANA OKpyXaroLLen cpeabl

Mpy Hagnexaiwem npoBedeHWn npouecca obecrnevmBaeT 4OCTATOMHO 3heKTUBHOE
cokpallieHe o6bema M Macchl ocagka, pasmeLLaeMoro B OKpyxatollen cpeae. Yaansietcs B
KayecTBe BO3BpaTHbIX MOTOKOB OKOMoO 50 % Bcex pacTBOPEHHbLIX COeOMHEHWIA, YTO Cylle-
CTBEHHO MEHbLLE, YEM NPU MEXAHUYECKOM 06E3BOXMBaHUN.

XOpOoLLO NOACYLIEHHBIN 0CaAoK MMEET KOHCUCTEHLMIO MOYBLI U MOXKET TPaHCNopTMPO-

BaTbCA aBTOTPAHCMOPTOM K MECTY yTurnn3auumn.
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MexxcpenoBble BO3OEeUCTBUSA

MeToqa pasaensieT eauHyto cpealy Ha NOTOKM TBEPAOro (BepHee, NMacTUYHOO) U XKMOKOrO.

OueHb Bonbluas OTKpbITasi NOBEPXHOCTb Ocafka CnocobCTBYeT BblAENEHUIO U3 HEro
AYPHOMaxXHYLLUMX W 3arpsisHSOWMX BO3ayX BellecTB. B ocobeHHOCTM 3TO nposiBnsieTcs npu
HanpaBneHMM Ha UNoBble NIOLAAKN HECTAabN3MPOBaHHBLIX OCAAKOB, KOTOPLIE NEPErHMBaloT B
Xo[4e NOACYLUKM.

MpumeHeHne MNoBbIX NIOLWAA0K HEU3GEKHO NPUBOAMUT K 3arpsi3HEHUIO FPYHTOBbLIX BOJ

N aTtMocdepHOro Bosayxa.

[TpMMEHNMOCTb

TexHu4eckn MeTos NPUMEHUM A1 COOPYXEHWUI NpaKTU4eckn noboin Npom3BoanTeNb-
HocTu. OHaKo B COBPEMEHHbIX YCIOBUSIX OH JOMKEH OrpaHM4MBaTbCs HEGOMbLUMMK CylLe-
CTBYHOLLMMW OYUCTHBIMU COOPYKEHUSIMM (80 4 ThiC. M3/CyTKI), NPU YCIOBUK, YTO OH He co3aaeT
3KONOrMYECKUX U CaHUTaPHO-TUrMeHnYecknx npobnem. [Ins coopyxeHuih 6onee BbICOKON Npo-
N3BOAUTENBHOCTU METOA OOSMKEH NPUMEHSITLCS MULLb B KAYECTBE PE3EPBHOr0 No OTHOLLEHWIO
K MexaHu4yeckoMy obesBoxuBaHuio. OgHaKo 3TO He sABRsieTcsl 06s3aTenbHbIM NPY Hann4um

AOMNOSHUTENBHOrO Pe3epBMPOBAHMS U APYTNX TEXHUYECKUX PELLUEHNIA.

dakTopbl, BANSKOLIME HA BO3MOXHOCTb peanu3aumm

MeTon TpebyeT upesBbl4aniHO GONbLUMX MroWwanen, MHOrOKpaTHO MpPEBbILALWNX
MPOMNIIOWAAKY OYMCTHBLIX COOPYXKEHUIN, HA KOTOPbIX 0BGpasyeTcsl NoAcyluMBaeMbli OCaaoKk.
Mpw neperpyske No o6beMy HanmMBaemoro ocazgka, NMMbo Npu UCNonb30BaHUN BO BIIAXXHOM
npoxragHoM Knumate (ceBepo-3anafHble PernoHbl) NMoYTWM MONHOCTbI TepsieT 3adhdeKTUB-
HOCTb.

B Cyxoe XXapkoe BpemMd roga FJ'Iy6OKO HOﬂcyUJeHHbIIZ OCaloK MOXeT 3aropaTtbCA nogobHo

TOpaY.

PedepeHu-06bekThI

TpagnumMoHHbIN MeToA,.

4.2.3.2.1.3 Obe3BoXMBaHMe ocagaKoB Ha MNMOBbLIX NioLwagKkax ¢ MCrnorib3oBaHUeM

donokynsaHTa

MeTop aHanornyeH o6e3BOXKMBaHUIO OCaZKa Ha UMNOBbLIX NIOLaAKax 3a UCKNIYEeHUnemM
crneaylwmx OTAMYNIA, BbIOENSAOWMX ero B oTAeNbHY0 TexHonoruto. Nepen HannBomM ocaaka

Ha nnoLwaakm B Hero gobaensietcs roKynsaHT (onTuManbHO — crneumanbHO pa3paboTaHHbIN
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Ansa aton uenu). B pesynbTaTe noKynaumMmM TBEpA0N U KONnongHon a3 NpoMcxXoanT NHTEH-
CUBHOE OTAeNneHue urnosou Boabl. Ee oTBegeHne ocyLLecTBnseTca Yepes wwenesble Konoaubl.

Bnarogapsa pbIxsion MOPO3HOW CTPYKTYype CCrOKYNIMPOBaHHOIO Ocazika MOBEPXHOCTb
ncnapeHus cyLleCTBEHHO BO3pacTaeT, YTo ycKopsAeT garnbHenwyo cywky. CTpyKTypbl cdsio-
KySIMPOBAHHOIo 0cagka CTOWKM NMpu BbiNageHu aTMOCdEPHbIX OCaaKOB.

Harpyska Ha nnosble nnowaaku MoxeT ObiTb yBenuveHa Ha 500 % n Gonee, No cpas-
HEeHUIO C TPaAMLMOHHOW TEXHONOIrMen UCnosib30BaHUS UMOBbIX MOLWanoK.

Bbicokas NOpO3HOCTb MPMBOAUT K MPOHMKHOBEHUIO KMUCNopoga Bo3ayxa Briybb crnos
noAcbixaroLero ocagka, 4to 6narogaps XMMn4eckum 1 GMoxXMMmyecknm npoueccam okucrie-
HUS BeOET K CyLLEeCTBEHHOMY CHMXXEHUIO AMUCCUIA B aTMOCHePY BOCCTAHOBIEHHbIX COeanHe-

HUI, OTBEYalLWmX 3a HEeNnpuATHbIE 3anaxu.

PedepeHu-06bekThI

OC Hoeocubupcka, OC Bomxckoro.
4.2.3.2.2 TepMmnyeckas cyluka ocagka

ObLee TexHU4Yeckoe onmucaHme

PaHee 06e3BOXEHHLINM OCAAOK HarpeBalT A0 TemnepaTypbl, CNOCOOCTBYIOLLEN YCKO-
PEHHOMY MCMapeHunto Bnaru.

Mo usnyeckoMy NpUHLMNY pasgenstoT:

- NPAMYIO CYLLKY, KOrga HarpeB ocajka npou3BogsaT AbIMOBbIMU ra3amMu OT CXUraHuUS
TONNMBA;

- HEMPAMYK (KOHTaKTHY) CYLLKY, KOrda HarpeB Oocajka Npou3BoadAT 4yepe3 noBepx-
HOCTb TennoobmeHa.

OpaHon 13 rmaBHbIX pelaeMblx 3agay aBngetca obecrneyeHne MakcMmarnbHOro Tenso-
obmeHa. B cuctemax npsiMown CyLLKW 3TO peLlaeTcs, B YaCTHOCTU, OAHUM U3 CreayloLwmnx Tex-

HUYE€CKNX NMpUemMoB:

noabl, MO KOTOPbIM pacnpegendaeTca n oBUXeTCA 0Caaok;

CeTKH, Ha KOTOpble pacnpenendaeTcqa ocaaok, n 3aTeM ABNKeTcAa BMeCcTte C HUMMU,

ncnoJsib3oBaHMe nceBgoOXXMXEHHOIO CI1oA,;

BpaLLatomecs koakcnanoHble 6apabaHbl.

B cuctemax HenpsiMon CyLlKu ans UHTEHCudukaumm tennoobmeHa, B YaCTHOCTU, UC-
Nonb3yoT:

- BpallawLpecs B croe ocagka TennonepegatroLlime KOHCTPYKLUMK;

- HarpeBaLLNn TPYOHbIN 3MEEBUK B NCEBOOOXKMKEHHOM CroOe ocagka.
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I'IepeqmcneHHble npuemMbl HE ABINAKTCA ncHeprnbiBakOLWLNMN.
BblcyLIJeHHbIIZ O0CaflOK MOXET rpaHynmpoBaTbCA B BUAe nennet and ontmMmn3aumm ero

nocnegyrowero npuMeHeHn4.

[MpeumyLlecTBa Anga OKpyKaLwen cpeasbl

HanbHenwee (nocne 06e3BOXMBaHUSA) YMEHbLLEHME KONMYECTBA OCaZKa: CoKpalleHue
ero macchbl 4o 3 pa3 1 o6bema 4o 4 pas. BbiCyLLEeHHbIV 0CaA0K MMEET ChiNy4y KOHCUCTEHLNIO
N MOXET TPaHCMNoOpPTUPOBATLCS aBTOTPAHCMOPTOM K MECTY yTunm3aumn. BbiCyLleHHbIM npu

Temnepartype cBbilwe 100 °C ocagok o6e3sapaxeH U AerenbMUHTU3NPOBAH.

MexxcpenoBble BO3OeUCTBUA

CyLka ocagka npMBOAUT K UCMAPEHUIO U3 HETO BOSbLUMHCTBA NETYYNX OpPraHNYeckux u
HeopraHMYeckMx BeLLeCcTB, a Takke (B 3aBUCMMOCTW OT UCNOSb3yemMon TemnepaTypbl nNpo-
Luecca) 4YaCTU4HOMY HU3KOTEMMNEPATYPHOMY NUPONN3Yy OpraHN4YecKoro BellecTBa C Bblaene-
HMEM B BbiNap NeTy4Ynx opraHM4eCcKknx CoOeaNHEHUN.

Kak npaBuro, TeXHONOrMsi TepMMUYECKOM CYLLKN npegycMmaTpusaeT:

- KOHOEeHcauuio Bbinapa, Npyv 3TOM B HEro NepexoasT MHOrve neTyyve BellecTBa, Takue
KaKk aMMOHWUNHBIN a30T, NeTy4ne XMpHble KUCNOTbl. Bbinap, kak npaBuno, HanpaenseTcs Ha
OYUCTKY B rOSIOBY COOYXXEHWUN;

- Nocne KoHAeHcauun Bbinapa — ocyLecTBieHne HeOBXOANMOM OYUCTKN OTXOASLLMX
rasos.

OpaHako HeKOTopoe BhbiAENEHNEe AyPHONAXHYLNX N 3arpsa3HALWMX BO34yX BELWECTB OT
COOPYXXEHWUIN CYLLIKM BCE €& NPONCXOANT.

TepmMunyeckasa cyluka — BeCbMa aHeproemMkun npouecc. Ha ncnapeHue Bnaru pacxogy-
eTcsa okono 2250 KIk/Kr (3KBMBaNeHTHO NpUMepHOo 75 M2 NpupoaHoro rasa Ha 1 T ucnapeHHom
Bnaru). ICTOYHWMK 3TON SHEPTMN U BO3MOXHOCTb €€ pekynepaunm CyLeCTBEHHO BapbUpYyHOT B
3aBMCUMOCTN OT NPUMEHSIEMbIX TEXHONOrM 06paboTkm ocagka. Pekynepauus 3HaunMTENbHON
YacTu Tenna, NoWeALero Ha CyLUKy, BO3MOXHa NyTeM KOHAeHcaumm Bbinapa (Mpy 3TOM MOXHO
nepeBecTn B HarpeB BOAbl 3HAYNTESbHYIO YaCTb PasHULbl MEXAY BbICLLEN N HU3LLEN TENNOTON
napoobpasoBaHus), a Takke C UCNOMb30BaHNEM TEMNOBbLIX HACOCOB.

Hanbonee Bbicokas aHepreTudeckas aPPeKTUBHOCTb — Y TEXHOJIONMYECKOWN CXEMBI,
BKNtovatoLlen B cebst mesodunbHoe copaxmBaHme, KoreHepauuio Ha Bruorase, CyLIKy OTxXoas-

LMK ra3amm ra3oBbIX ABuUraTenemn, o6orpeB MeTaHTEeHKOB KOHOEHCAaTOM BblilNapa ocajkKka.

MpUMEeHNMOCTb

MeTtoa uenecoobpasHo NPUMEHATb AN COOPYXXEHUI, HAYNHAA C BONbLUKX.
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YcTaHOBKM 4OCTAaTOYHO KOMMNAaKTHbI. Heobxoamnmo rcnonb3oBaTh crnoxHoe obopyaosa-

HWe, CUCTemMbl aBTOMaTn3aunn npouecca, KBaﬂMd)MLlMpOBaHHbIVI nepcoHarl.

PaKTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

Hanuune (oTcyTtcTBMe) anbTepHaTMBHOIO UCTOYHWMKA 3Heprum u Tenna (buoras, Bbl-
XOMHble ra3bl OT CXuUraHusa Guorasa B rasoBbix ABUratensix, TENS0 OT npoLuecca CXuraHus
ocagka) n Hanuuune (OTCYTCTBME) NOTPedbuTens HU3KOMOTEHUManbHOro pekynepupoBaHHOMo
Tenna O4YeHb CyLEeCTBEHHO BNMUAIOT Ha cebecTommocTb npouecca. Cyllka ocagka TOBapHbIM
Tonnueom 6e3 pekynepauum Tenna — BeCbMa AOPOron npouecc.

MeTopn xapakrtepuayeTcs psi4oM NOoTeHUManNbHbIX ONACHOCTEMN:

- MblNeBO3ayLLHasa CMech (BbICYyLLEHHOrO ocagka M Bo3ayxa) B3pbiBoonacHa. [1ns Toro
4yTOObl NPEeaoTBPaTUTL BOSHUKHOBEHNE TaKMX YCIOBUI, B CUCTEMAX CYLLKM KOHTPOSUPYHOT CO-
AepXXaHue Kucropoaa B ra3oBo CMECW BHYTPM annapaToB He BbiLE OMNpeaerieHHOro 3Hadve-
HUSI, @ TaKKe He OOMYCKaT BbIAENEHNS NbINN HAPYXY;

- BbICYLLEHHbIN 0CadoK crnocobeH camoBo3ropaTbCA B MecTax ero xpaHeHus. C aTtom
Lenbio He JoMNyCKalT XpaHeHUs 60NbLUMX ero KONMYECTB;

- NCMONb30BaHME BbICOKOMOTEHUMANbHbIX UCTOYHMKOB TENMOThI (TONSIMBO, OTXO4ALLME

rasbl OT CXXUraHus).

PedepeHLU-00beKTHI

OC Yo, Hebokcap, JTiobepeukne OC Mocksbl.
4.2.3.2.3 CxuraHme ocagka

OObLee TexHUYEeCcKoe onucaHme

PaHee 06e3BOXEHHbI UK BbICYLLIEHHbIM 0CafoK NO4al0T B Pa30XOKEHHYIO NeYyb, rae OH
cropaet ¢ obpasoBaHMeM 30S1bl U AbIMOBbIX ra30B. B neyb C NOMOLLbIO AYTHEBbLIX BEHTUNSATO-
poB BOyBaeTcsa Bo3ayx. CMecb oTXoasimMx ra3oB C 30/10M-YHOCOM NOABEPraeTcsl OYMCTKE C
yaaneHnem TBepabiX YacTtuy (30Mbl) M TOKCUYHBLIX ra30B U BeLLECTB, 06pa3oBaBLUMXCA MpU
CKuraHuun. [biMoOBbI€ rasbl UCNOMb3YT AN FreHepauum aHeprn (nap, aNeKTpoaHeprud), a
Takke OS89 HarpeBa OyTbeBOro Bo3ayxa. He yHeceHHble 13 neyun NpoayKTbl CKUraHus (Lunaku)
BbIrPYXXaloT N3 HUXKHEN YacTu.

Ecnn npouecc cxuranusa He TpebyeT nogaym B nedb AOMNOSTHUTENBHOrO TOMNMMBA, €ro
Ha3bIBaOT aBTOTEPMMUYHbIM.

M3BEeCTHO HECKOJSTbKO KOHCTPYKUUIM NeYen, U3 KoTopbix B Poccnn ansa cxuraHna ocagka

HawI npuMmeHeHmne ToJNIbKO KOHCTPYKUNKN C NCeBOOO0XKMXKEHHbIM CITOEM.
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[MpeumyLlecTBa Ansa OKpyKaroLwlen cpeasbl

O6ecne4yvBaeT NpakTUYECKN NONHOE YHUUTOXEHNE OpPraHMYecKoro BellecTBa 0cajka,
4YTO UMEET NONOXUTENbHOE IKONOTMYECcKoe 3HaYeHE NPy HEBO3MOXHOCTW NOYBEHHOMN YTUMNN-
3aumm ocapgka. KommyecTBo cyxoro BewlecTBa cokpawjaetcs B 3—4 pasa, obbem (OTHOCU-
TenbHO 06e3BOXeHHOro ocagka) — o 15 pas.

3ona nocrne cxuraHma ocagka 'CB oTHocuTes K oTX04am 4-ro knacca onacHocTu (onbIT

ycTaHoBOK B CaHkT-lNeTepbypre).

MexxcpenoBble BO3OencTBUs

CxvraHue npuMBOAUT K MOMHOMY NepeBOAY OpraHNMYecKoro BellecTBa ocajka B ra3oob-
pasHyto dasy, T. e. B YrMeKUCnbI ra3 1 BogsHble napbl. [IpucyTcTBYOWMI B OCagke asoT ne-
pexoauT B OKUCHbl a3oTa (Takke OHM obpasyoTcsa u 3 atMmocdepHoro asorta), docdop octa-
eTcsa B 3one. CyllecTBeHHbl Takke obpa3oBaHue OBYOKUCU cepbl U3 Cynbdnaos, coaepas-
LUMXCA B OCafKke, yneTyuymBaHue pTyTu u kagmus. OcTarnbHble KOMMOHEHTbl MUHepanbHON
dhasbl ocagka B OCHOBHOM OKMCHIAKTCA 4O OKCUMOOB 1 OCTalOTCA B 30/1€.

3ona yaepxmnBaeTcs (A0 3afaHHbIX KOHLEHTpaUUn Mblfiv) C NOMOLLBIO LUUKITOHHbIX YCTa-
HOBOK 1 (oUIbTPOB, OKCUAbI CEPbI U (HACTUYHO) OKCUAbI a30Ta yaansaTCs C MOMOLLBHO Lenoy-
HOW NPOMBIBKM OTXOAALLUX ra30B (MOKPOM UMK CYXOW).

OpraHuyeckne BellecTBa yaangaTcs C MCNONb30BaHWEM aKTUBMPOBAHHOIO yrns. [ns
CHWXXEHUSI KOHLIEHTpaUMA OKUCIOB a3oTa MPUMEHSAIOT crneumanbHble meToabl (aobasneHve
MOYEBVHbI, UCMOSb30BaHME KaTannm3aTopos).

OkcnnyaTtaums yCTaHOBOK CXUraHms TpebyeT 3HauMTenbHOro pacxoga aNeKkTpoaHeprum
N peareHToB (Wweno4Hbix). MNpu ocHalleHUM YyCTaHOBKM CUCTEMOW aHeproreHepauun Bolpaba-
TbiBaemas €0 3NEeKTPOIHEPrns NOKpbiBaeT COBCTBEHHbIE HYXObl U NO3BONSAET MOCTaBMATb
SHEPruo Ana Apyrux Hyxa.

OKOHOMam3ep Ha OTXOAALWMX rasax No3BondeT nofnyyartb 3HaYMTESIbHOE KONMUYeCTBO

Tenna, CyLLeCTBEHHO NPeBOCXoAsiliiee NOTPEBGHOCTU OUYUCTHBIX COOPYXKEHUN.

MpUMEeHNMOCTb

YCTaHOBKN CXUraHust 4OCTaTOYHO KOMMAaKTHbI, OQHAKO OYeHb HacCblWEHHbl CMOXHbIM
obopyanoBaHueM, TpebyloT NOMHOM aBTOMaTU3aunn npouecca, BbICOKOKBaNMMULMPOBaHHOIO
nepcoHana.

B cBs3M C 9TUM CxXUraHve B MMPOBOW MpaKkTuKe NPUMEHSIIOT, Kak npasusio, Ha OC, Hauu-

Had C KPYNHbIX.
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dakTopbl, BANAKOLIME HA BO3MOXHOCTb peanusaumm

OavH 13 Hanbonee poporocToswWwmx mMeTodoB obpaboTku ocagka. B wactHoctn, ato
CBSA3aHO C TeM, 4YTo obopyaoBaHWe AN ero peanu3aunm BbinyckaeTcs OMeHb HEMHOTMMW KOM-
naHMAMK, 4YTO cnocobCTBYET Noaaep>KaHuo BbICOKUX LIEH.

MeTopn xapaktepusyeTcst psAoM NoTeHUMarbHbIX OacHOCTeN (B3pbIBO- U NOXapoonac-
HOCTb).

YCTaHOBKU CXUraHMsA OTXOA4O0B HaxXo4ATCSA B MOTEHUManbHOW ONacHOCTU CTaTb OObEK-
TOM NPOTECTOB HaceneHus, NMbo TpeboBaHWN NO 3aKPLITUIO CO CTOPOHbI MECTHbLIX OPraHoB
NCMNOMNHUTENBLHOM BNnacTu (Npu passuTUM ropoackon 3aCTPOMKN B HanpaBfieHNN OYUCTHBLIX CO-

OPYXXEHUN).

PedepeHL-06beKTHI

B Poccumn Ha OC LICBI1 paboTatoT TOnbKo TpU yCTaHOBKM-3aBO4aA MO CXKUraHUIo ocagka
(8CO) B CaHkr-leTepbypre: LICA, CCA, FO30C. 3a nepuog akcnnyataumm 3CO Obino ytunum-
3upoBaHo cBbille 5 000 000 M3 06e3BOXEHHOro ocajka.

Ha 3CO B CaHkr-l[leTepbypre UCNONb3YyOTCA MHOrOCTYNeH4YaTble CUCTEMbI
ra3ooumCTKM, UCKNOYatoLLMe nonagaHne TOKCUYHbIX BellecTs B aTMocdepy. 1o pesynbtatam
KOHTPOns, B TOM 4nUCre psagoM HesaBucuUMbIX nabopaTtopuii, 3a Bpemsa akcnnyatauum 3CO
NPEBLILEHNA KOHLUEHTPAUNA 3arpasHSALWLMX BELEeCTB B OYULLEHHbIX [ObIMOBbIX rasax
3aMKCUPOBaHO He BbINo (poccuckne HopMmaTmnebl Bonee XecTkue, Yem eBpOnencKme).

[nsa oueHkn cteneHn BUONOrMYECKOM OMacHOCTU Ha AaHHbIX 0ObEeKTax NpUMeEHSeTCH
OMO3NEKTPOHHAsA cUCTEMa KOHTPOSS KavyecTBa ra3oBbiX BbIOPOCOB 3aBoaa. B kayecTBe TecT-
0OGBHEKTOB MCMOMNb3YKTCA NEroYyHble MOMCKN — adppukaHckue ynutku. [aHHaa cuctema
No3BONSIET HE TONbKO OTCREXMBaTb MNOTEHUMAnbHbIE PUCKU KaK CryvarHblX 3annoBbiX
BbIOPOCOB TOKCMKAHTOB (NpU aBapuMHOW CUTyauum), Tak WU PUCKA OT AONUTENBHOro
BO3EVNCTBUS Ha XXMBble OPraHn3mbl Aaxe O4eHb MasblX KOHLEHTPaUNn pasnmyHbIX NPOL4YKTOB
HenosnHoro cropaHua wuna. WHdopmaums oT cucTembl OGMOMOHUTOpPMHIra noaTBepXaaeT
AaHHbIE XMMUYECKOro KOHTPONS.

3a pybexxom cxuraHme goCTaTouHO WKMpoko npeactaeneHo Ha OC NCB meranonucos
(BepnuH, MioHxeH, ®paHkdypT-Ha-ManHe, WTyTtrapT, MNapwxk, Bena, JloHgoH, MaH4ecTep m

T.O.) U HE TONbKO.
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4.2.3.3 NMpoun3BoacTBO NOYBOrPYHTOB (MCKYCCTBEHHbIX FPYHTOB)

O6bLiee TEXHMYECKOE ONMUCaHne

[MoYBOrpyHTbI (MCKYCCTBEHHbIE TPYHTbI) — CMECK KOMMOHEHTOB, NpubnuxaroLmnecs no
CBOWCTBaM M COCTaBYy K €CTECTBEHHbIM MMOAOPOAHbIM rpyHTam. C 9ToM Lenbio B UX COCTaB
OOJIMKHbI BXOAUTb MUHEParbHble KOMMOHEHTHI (FNNHA, NecokK), B Ka4yeCTBe OCHOBHbIX COCTaB-
NALWNX, a TakkKe opraHn4Yeckne KOMMOHEHTbI, OTBeYaroLme 3a nnogopoave. [lons opraHnye-
CKMX KOMMOHEHTOB He AormkHa npesbiwaTb 20-30 %.

[MoyBOrpyHTHI M3roTaBnMBaloT, B TOM Y/Cre C UCMONb30BaHNEM KOMMNOCTa U3 0CagKoB
CTOYHbIX BOJ B KayeCcTBe OpraHM4eckoro komnoHeHTa. O6a3atenbHbIM YCroBUEM SBMISIETCA
cocTaB ocafka, obecneunBatroLLnMn COOTBETCTBME MOYBOrPyHTa AENCTBYOWNM TpeboBaHNAM
[3].

TexHonorn4eckum rnpowuecc CBOAMUTCA K 3aBO3Yy, CKIaanpoBaHuio, 403UPOBaHNUIO, rnepe-
MeLUMBaHMIO KOMMOHEHTOB, NPOCEBaHUIO FPYHTA, XPaHEHWUIO 3anaca n oTrpyske.

OcHOBHOW HULLIEN N5 UICNOMBb30BaHMS NOYBONPYHTOB ABNAETCS TEPPUTOPUM, HAPYLLEH-

Hbl€ NPU CTPOUTESNBCTBE, a TaKKe PEKYJIbTUBUPYEMDbIE.

[MpevmyLlecTBa AN OKpYKaoLen cpeasbl

Mcnonb3oBaHe NoYBOrpyHTOB MO3BOMSIET OCYLLECTBATL 3DPEKTUBHYIO peKkynbTUBa-
LUMI0 HapyLUEHHbIX TPYHTOB C cobroaeHnem akomnornyeckux tpebosaHui. McrnonbayroTcs
yaoGpuTenbHble CBOWCTBA Ocajka, YTO MO3BOMSIET COKpallaTb NMPUMEHEHUE MUHeparbHbIX
yao6peHuin. OgHOBpEMEHHO MCNOSb30BaHWe MEeNMOPaTUBHbIX CBOMCTB OCajKa NO3BOSISIET CO-
KpawiaTb pa3paboTky Topda, a Takke MnogopOAHbIX NPUPOAHbLIX rPYHTOB. [py 3TOM He OT-
Yy)XaarTcs TeppuTopuM Anst 3aXOPOHEHMs ocafka Kak oTxoga. Kpome Toro, M3BeCTHO, YTO

TOpd) Mano noaxoauTt Oond pekynbTtuBauun, OH HennoaopoaeH U CMbIBaAETCA OOXOAMN.

MexcpenoBble BO3OeUcTBUSA

apaHTUpyeT OTCyTCTBME 0Opa3oBaHMs OTXOAO0B.

MpymMeHnMocCcTb

YHuBepcanbHbI MeTos,.

PaKTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsaumnm

Ocapok gomkeH npegsapuTenbHO MPOWTU KOMMNOCTUPOBaHME, YTO obecneymBaeT ero
CTabunbHOCTb, 00e33apaxxneBaHme N ToBapHbIA B1A, NOAOOHbIN NEPErHOH0.
BaxHenwmm haktopom aBnsietca cobniogeHne Bcex TpeboBaHnin K coaepKaHuo TOK-

CU4YHbIX BELWEeCTB Kak B UCXOAHOM OCajKe, KOMIMOoCTe, TaK N B MOYBOIPyHTE.
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[Mo4YBOrpyHTHI peanuayloTca 3anHTepecoBaHHbIM OpraHM3aunam-3acTponLLmMKkam, Oo-
POXHbIM CTPOUTENAM, KOMMNAHWUAM, 3aHMMAaKLMMCA O3eneHeHnemM u 6naroycTponCTBOM.
Cnpoc Ha NOYBOrPYHTLI Bbile B KPYMHbIX HACENEeHHbIX MYHKTax, BOKPYr KOTOPbIX CHUXeHa
[0N4 CerbCKOXO3ANCTBEHHbIX NOSIEN B COCTaBe 3eMerbHbIX yroann. B aTton cntyauum Hanpas-
fieHne UCnonb30oBaHMs Oocafka B NOYBOrpyHTaxX NO3BOSISIET KOMMNEHCMPOBATbL HELOCTATOK BO3-
MO>XHOCTEN ANl MOYBEHHOIO NMPUMEHEHUS.

VMcnonb3oBaHne ocagkoB Af11 NPUroTOBMEHUSA MOYBOIPYHTOB TOPMO3UTCA Headdek-
TUBHOW 3anpeTUTesibHOM CUCTEMOW perynupoBaHns NCMNofib30BaHNA 0CaKoB, ENCTBUE KOTO-
poun NPUBOAMUT K TOMY, 4TO opraHm3aunmn LICB npolie BbIBO3UTb OCagKu Ha NOSUIOHbI 3aX0po-

HEeHUA OTXoO40B.
4.3 AHann3 TexHonorumn Kkak BoamoxHbix HOAT ana OC NCB

4.3.1 CoopyxeHus npeaBapuUTenibHOM MeXaHU4eCcKou OYMCTKM nepen

akkymynupoBaHuem NCB:
4.3.1.1 CoopyXeHu A npoueXxnBaHuUs:

ObLee TexHU4eckoe onnucaHme

Ha OC lCB, npMH1matowmx o n/c: pewweTkn (cuta), MycopocbopHble KOP3uHbI (KOH-
TernHepbl) Npo3opom 4o 10 mm. MNpu Gonblien Npon3BoANTENBHOCTN — ABYXCTyNeH4yaTas cu-
cTemMa C MEXaHN3MPOBaHHbIMWN peLLeTKaMMu.

MpenmyLLecTBa ANs OKpyKarLlen cpeabl

Ypanenve n3 MNCB KpynHbIX MEXaHUYECKMX MPUMECEN U NNaBalLWEro Mycopa cooT-
BecTBytoLLero pasmepa Ha 100 %.

MexcpenoBbie BO30EeNCTBUS

O6pasoBaHune ocagka 1 BCMbIBLUMX BeLWecTB (HedhTenpoayKTOB) Kak OTX0A0B (Hens-
6exxHO anga Bcex TexHonorui ounctkm MNCB).

MpUMEeHNMOCTb

Kak obs3aTenbHbIn aneMeHT nobon TexHornornm ounctkn Ha OC ykazaHHOM MOLLHOCTH.

daKkTopbl, BANAOLME HA BO3MOXHOCTb peanvsauum

YCTPOWCTBO COOPYXEHUI A5 NPOLEXNBaHMA He TpebyeT Hannums 3HaunTeNbHbIX NS10-
wagen.

4.3.1.2. CoopyxeHus No yaaneHuto rpyboamcnepcHbIX oceaatomx MexaHn4ecknx npu-
MeceWu

O0bLlee TexHUYECKoe onucaHune
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[NeckonoBku, paccymTaHHble Ha 3PPEKTUBHOCTL yaaneHna necka KpynHocTbio 0,25 Mm
n 6onee He meHee 85% (eMKOCTHbIE COOpyeHus nMbo komnnekTHoe obopyaoBaHue), obop-
AOBaHHble CUCTEMAMM OTKAYKM NeCcYaHOoM Nynbrbl 3 NPUSAMKOB Ha 06e3BoXuBaHne, NMbo, Ans
OC, HaunHasa co cpeaHmnx - ckpebkoBbiM 0b6opyaoBaHneM, NMMHGO CMCTEMON TMAPOCMbIBA AN
TPaHCNOPTUPOBKN Necka K NpUsiMkam, ¢ CUCTeEMaMn B3My4YMBaHUSA ocaka B NpusMKax.

MpenmyLecTBa AN OKpyKaroLen cpeabl

Ypaanerue n3 NCB necka kpynHocTbto 0,25 Mm aBnsieTcst Heo6xoaMMbIM NOANPOLLECCOM
ans OC lMNCB.

MexxcpenoBble BO34eUCcTBUA

O6pasoBaHune ocagka 1 BCMMbIBLUMX BeLWecTB (HedTeNnpoayKTOB) Kak OTXOA0B (Hens-
OexHo ons Bcex TexHosornm oumctkm MNMCB).

[MTpMMEHNMOCTb

Kak o6s3aTenbHbIn anemeHT nodon TexHonormm ounctkn Ha OC ykazaHHOW MOLLHOCTW.
4.3.1.2 AKKymynupoBaHue CTOUYHbIX BOA

ObLee TexHU4Yeckoe onmucaHme

OcyuecTBnsaeTcs € Lenblo perynmpoBaHnsa pacxoia n ycpeaHeHns coctasa. fBnsaeTtca
obsi3aTtenbHbiM nognpoueccom ana OC NCB HakonuTenbHoOro Tmna.

B 3aBucumocTu ot npounssoantensHoctn OC ncnonb3yTcs:

- aKKyMyIMpyoLwmnmn pesepByap-oTCTOMHNK. OH JOmKeH ObiTb OCHaLWEH ah(eKTUBHBIM
obopynoBaHMeM ans yganeHnsa obpasyowerocs ocagka (Hacocamu Unu rmapoanesaTtopom),
ckpebkoBbIM 06OpYyAOBaHMEM UM CUCTEMOM MTMAPOCMbIBA, @ TakKe rmapopasmbiBa Ocazka B
npusiMkax. PesepByap O0MKEH COCTOSATb U3 HECKOMNbKUX CEKUMA (MUHUMYM 2);

- aKKymynupyoLwmnn pesepsyap-ycpegHutens. OH gormkeH bbiTb 0bopyaoBaH cucteMom
nepemMeLnBaHns/B3MydYnBaHNSa ANg MakCMManbHOro nNpeaoTBpaLleHns ocefaHusi B3BELUEH-

HbIX YaCTuL,.

4.3.2 CoopyXeHnss MexaHn4eckom u (puanko-XxmuMm4eCckom OYMCTKN
4.3.2.1 NMpyAbl-OTCTOMHUKN

O0bLlee TexHUYECKoe onucaHue

MpencraBnsAoT cOBON COOPYXKEHUA ONST MEXaHUYECKOW OYUCTKWU, NpeaHasHavyeHHble

Aans yaaneHus n3 MNCB KpynHbIX MeXaHU4Yecknx npumMecein, Mycopa, HepacTBOPUMbIX rpybo-
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ANCNEPCHbIX NpUMecen MUHEParbHOMO Y OPraHNYEeCKOro NPONCXOXAEHNS — B3BELUEHHbIX Be-
LLeCTB, a Takke U HedbTenpoaykToB. KOHCTPYKTMBHO MOTYT BbINOSTHATHCA U3 COOPHbIX Xene-
300eTOHHbIX (BETOHHbBIX) KOHCTPYKLMIA, raBMOHOB, a TakKe B BUAE 3eMISAHbIX COOPYXeHun. Ta-
KMM oBpa3oM, Noa 3TUM TPaaMUMOHHBIM AN1S AaHHOW cepbl TEPMUHOM MOryT nogpasyme-
BaTbCs KakK OTCTOMHMKK, Tak 1 npyabl. B ocHoBe ux paboTbl — rpaBUTaALUOHHOE OcaXaeHue
Unun BCNbITME NOA AENCTBMEM CUMbl TAXKECTU 3arpsA3HAIOLLMX BELLECTB, MMEIOLLMX NITIOTHOCTb,
OTIIMYHYIO OT MAOTHOCTM BoAbl. [Mpy 3TOM TspKenble MMHEpanbHble 3arpsa3HeHns nog Aen-
CTBMEM CUSbl TSXKECTU ocaxalTcs, nerkne (HedpTenpoayKTbl) — BCNIbIBAOT HA MOBEpPX-
HOCTb.

B npnemHon yact npyaoB-OTCTOMHUKOB, Kak NpaBuio, pacnonaraetca 30Ha ynaenu-
BaHWA Necka, KOTOpbIN B BUAE BNaXXHOro ocagka nepuoanyecku (1-2 pasa B Ce30H) BbIrpyxa-
€TCS C NOMOLLbIO CTPOUTENBHOM TEXHUKN. B COBPEMEHHbIX KOHCTPYKUUAX NPYLAOB-OTCTONHN-
KoB, obcnyxuBarowmx 6onbwmne nnowann sogocbopa (oo 100 ra n 6onee), yaaneHue kpyn-
HOro Mycopa MOXET OCYLLIECTBIISATLCS C MOMOLLLIO CTPEXHEBBIX PELLETOK (C py4YHOM UK aBTo-
MaTM3NPOBAHHOW CUCTEMOWN OYMCTKWN), NECKOYNAaBNMBaAHNE — B OTAENbHbIX MPOTOYHbIX NECKO-
FIOBKax, aHanorn4yHbIX onncaHHbIM B pasgene 2 (tabnuua 2.4).

B mecTe Bbinycka ounwieHHbIx [1CB pacnonaratotcs HedhTecbopHble ycTponcTBa — Mo-
NYNOrpyXXHble KOHCTPYKUMK, Tpebylouime nepuoandeckoro yaaneHusi crnosd 3agep’kaHHbIX
HedTenpoayKToB nnu copbupytome 6oHoBbIE 3arpaxaeHns. B ycnoBusax aHaunTenbHoro 3a-
rpsisHeHus NCB HedTenpoaykTtamu n KonebaHust ypoBHA BOAbl yaaneHue HepTenpoaykToB
OCYLLIECTBNAT cneunanbHbiMyM HedpTeCcOOpHbIMU YCTPONCTBAMU — CKUMMEPaMM.

DYHKUMIO OTCTOMHBIX COOPYXEHWUIN Takke MOryT BbINOSMHATL pe3epByapbl — HaKOMU-

Tenu MNCB unn akkymynupytowime pesepsyapbl.

[MpevmyllecTBa Ang OKpyKalLwen cpeabl

YpaneHne n3 MNCB KpynHbIX MexaHM4Yeckux npumMecen n nnasarowero Mycopa Ha
100 %.

O deKT 3agepkaHnsa B3BELUEHHbIX BELLECTB B NMPOTOYHbIX OTCTOMHbLIX COOPYXKEHUSIX
cunbHO konebnetca B npegenax 15—-75 % v 3aBUCUT OT rMapaBiNYeCcKoOn KpynHOCTU nNpume-

CEN, BbICOTbI 30HbI OTCTanBaHUS U BpeMeHM I'Ipe6bIBaHI/IFI CTOYHbIX BOA.

MexcpeaoBble BO34ENCTBUSA

O6pa3oBaHMe MUHeparibHOro ocajka M BCMNbIBLUMX BEWECTB (HEDTENPOAYKTOB) Kak

0TX0A0B (HensbexHo ansa Bcex TexHonorum ounctku MNCB).
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[TpMMEHNMOCTb

Mpwn cbpoce B BoaHbIe 06beKTLI kKaTeropun I — kak HOT v Kak BpeMeHHoe pelleHne —

B 06bekThl kaTteropun b, B.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

YCTPONCTBO NPYAOB-OTCTOMHUKOB TPeBYEeT HanmMuusa 3Ha4YMTENbHbIX NNoWanen B Mecte
BbINyCKa A0XOEBOW KaHanM3aumm B BOOHbIN OO bEKT.

C yBenunyeHnem pacxoga NoBEpPXHOCTHOrO CTOKa, KOTOpoe uMeeT MecTo Npu Bbinage-
HUWN MHTEHCUBHbIX NIMBHEBLIX JOXAEW, CKOPOCTb ABUMXEHUS BOAbI CyLLLECTBEHHO BO3pacTaeT, B

pesyrnbTare Yero NPONCXOAUT BbIHOC paHee BblAeNeHHbIX 3arpA3HEHNN.
4.3.2.2 LiutoBble coopyxeHus

ObLee TexHU4Yeckoe onmucaHme

[MpocTeniume 04NCTHBIE COOPYXKEHUS, pacnonaraemble HenocpeaCTBEHHO B akBaTOpUK
BoAHOro o6bekTa, B KOTopbIn ocywectanseTcsa copoc NCB. KOHCTPYKTMBHO BbIMOMHATCA U3
OETOHHbIX U MeTanIMYecknx KOHCTPYKUUK, nNpegycMaTpmBaloT 3axoq kaTepa-mycopocbop-

HUKa A5l O4YUCTKU. Takke MOXET BbIMNOSTHATLCA U3 nnaBaroLwmx 60HOBLIX 38Fpﬂ3HeHI/II7I.

[MpevmyulecTBa Ang OKpyKawLllen cpeasbl

MuHumanbHbl 13 Bcex OC TMCB. Mpouncxoant yganenune 0o 90 % Bcero nnasaroLLEero
Mycopa, 6onbluen YacTu BCnnbiBaloLWmMx CcBOOOAHbIX HE(PTENPOLYKTOB U HEKOTOPOM YacTu

B3BELUEHHbIX BELLECTB.

MexcpenoBble BO3OencTBuUs

O6pasoBaHune ocagka Kak otxoda (Hem3beXxHO AN BCeX TEXHOMOIMMN).

MpymMeHnMocCcTb

Mpwn cbpoce B BogHble 06bekThl kaTeropum T — kak HOT 1 Kak BpeMeHHoe pelueHne —

B 06bekThl kaTteropun b, B.

PaKTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsaumnm

BornbLlwoe npenmyLecTBo: MOryT ObITb MCNOSbL30BaHbI TaMm, r4e OTCYTCTBYET nnowaab
3eMeribHOoro yyactka. Het HeobxoauMocTK NpoBoANTbL PaboTbl HA KONEKTOPax.

B03MOXHOCTb NpUMEHEHUsI OrpaHnYeHa LUMPUHOW pycria Ppekn U HEBbICOKUM 3P PEKTOM
o4ymncTkun NMNCB OT OCHOBHbIX 3arpA3HSAKOLLMX KOMMIOHEHTOB — B3BELUEHHbIX BELWECTB 1 HedoTe-

NPOAYKTOB.
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4.3.2.3 PeareHTHble TOHKOCNOWHbIE OTCTOMHUKN

O6bLiee TEXHMYECKOE ONMUCaHne

CoopyxeHus ans MexaHu4eckom, nbo uanko-xmmmyeckon (npm obpaboTke pearex-
TaMK) OYUCTKN CTOYHbIX BOA, B KOTOPbIX MPOLECC BblAENEHUS MPUMECEN MHOTOKPATHO MHTEH-
cUnUMpOBaH MUCMNONb30BaHNEM TOHKOCIIOMHbLIX MOAYMen (MNOCKOCTHbIX, Tpyb4yaTbix, COTO-
BbIX). Kak npaBusio, oHM pacnonaratTcs B NPSMOYroSibHbIX COOPYXEHUAX (ropuU3oHTarnbHbIX
OTCTOWHMKaXx). [og Mmogynamm pacnonaraeTcs KOHM4eckoe (MHOrOKOHYCHOe) HuLLe C cucTe-
MOW yfaneHus ocagka (kak npaBuro, oTkayka LiaMoBbIMXU HAcocamu).

OTcTamBaHMe B TOHKOCMOWHbBIX MOAYNSAX NPOM3BOAUTCA C 0bsA3aTenbHOW npenBapu-
TenbHon obpaboTkon NCB pacTtBopamu peareHTOB (KoarynaHToB U (Mniv) osTIOKYNAHTOB).

Hanbonee adpeKkTUBHbEIMN SBASAIOTCA OTCTOMHUKAN KOMOUMHUPOBAHHOINO TuMa, UMeto-
LLMe, KaK npaBumo, B €ANHOM Koprnyce cekunn 6espeareHTHOro OTCTanBaHus Kamepbl cmeLle-
HUSA N XxnonbeobpasoBaHUsl, CEKUNN OBLIYHOTO U TOHKOCIIOMHOMO peareHTHOro OTCTanBaHUs.
B Takux coopyxeHunsax obecneymsaetca Hanbonee 6GnaronpuATHbIA TMOAPOAVHAMUYECKUIA pe-

XUM OBMXKEHUS BOA, NO3BOSISHOLLNNA OOCTUTHYTb MaKCUMalribHOro SCb(*)eKTa OYUCTKHN.

[MpevmyLlecTBa g OKpyKaoLwen cpeasbl

O dekTnBHasa TexHonormnsa ounctkm NCB, cnocobHasn 4OCTUYbL CHUXEHME COAEPKaHUS
B3BeLLeHHbIX BewecTB 4o 10-30 mr/n, HepTenpogyktoB — Ao 2—5 mr/n, nokasatenen XK un

BIMNMK — go 40—80 n 10—15 mMr/n coOTBETCTBEHHO.

MexcpenoBble BO3OenNcTBus

AHarnormyHbl «Npyaam-oTCTOMHUKAM», 3@ UCKNoYeHnemM notpebneHms peareHToB. [pu
NCNosib30BaHMM MUHepParbHbIX peareHToB Macca obpasytoLleroca ocagka CyLeCcTBEHHO yBe-
nnYMBaeTCs, Takke 3aTpyaHSKTCA YCNnoBnua nx ytunusauuu. Npu npuMeHeHnn TonbKo grioKy-

NAHTA 3TOT (PAKTOP HE CYLLIECTBEHEH.

MpUMEeHNMOCTb

YHMBepcaanaﬂ. B kayectBe e€OQMHCTBEHHOW OCHOBHOW CTaguM OYUCTKM — Be3[e,

KpoMe HOBOro CTpouTenbCcTBa Ans cobpoca B BoAHblE 06beKTbl kKaTeropumn A.

PaKTopbl, BANAIOLLME HA BO3MOXHOCTbL peanusaumm

Tpebyemas nnowagb Anss COBCTBEHHO TOHKOCMOWMHbLIX OTCTOMHUKOB (MOAynewn) He-
Gonbluas, Tak Kak Harpy3ka Ha Hux coctaBnseT Ao 120 m3/m? B cyTkn. BoamorkHa ycTaHoBKa
roToBbIX Mogynen B AEUCTBYIOLLNE FOPU3OHTarnbHble OTCTOMHUKM MPU NPOBEOEeHUU PEKOH-

ctpykuum OC.
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4.3.2.4 PeareHTHasa cnotauMoHHas O4YUCTKa

O6bLiee TEXHMYECKOE ONMUCaHne

lMpouecc ocHOBaH Ha BCNIIbITUM BBEPX KOMIMIEKCOB My3blpek BO3dyxa—4acTuua 3arpss-
HeHus, obpasyroLmnxcs B pesynbTaTe (opMMPOBaHUSA AaHHbLIX Ny3blpbKOB B 06pabaTtbiBaemon
Xungkoctn. Hakannueatrowasica Ha NoBEPXHOCTU GorioToNeHa, npeacTasnsaowas cobom KoH-
LeHTpaT BblAeNEeHHbIX 3arpa3HEHNI, OTBOAMTCS, KaK NpaBuino, ckpebkamu, ansa ganbHenwemn
obpaboTku.

Mpouecc Hanbonee acbdekTUBEH AN 3arPA3HEHNIN, UMEIOLLMX HU3KYI0 CMaynBaeMOCTb
BOOOW: HebTenpoayKkToB, BOMbLUON YacTu B3BELUEHHbIX BELLECTB.

Mo cnocoby hopmrpoBaHUs BO34YLLHbIX My3bIPbKOB (rIOTaLM0 Noapa3aensatoT Ha psa
TEXHONOrMm, N3 KoTopblx Ans o4ncTku NCB Hanbonee 3Ha4YnUMBbI:

- HanopHasa dnoTauma, NPy KOTOpOW Boda nepen nogayen B OTKPbITbIA pesypByap
(dbnoTokamepy) HacbILWaeTCs BO34YXOM MOA AaBNEHNEM B OTAENBHOM EMKOCTHM (caTypaTope).
BO (hrioTOKamepe, BCreACTBUE CHUXKEHUS JaBreHNsa BO3ayX BblAenseTcs u3 BoAbl B BUAE MUK-
pPONy3bIPLKOB;

- MnNennepHas roTtauns, npym KOTOPOn gucnepcHas Bo3ayLLHasa pasa npon3BoanTcs
3a cYeT noAcacbiBaHWs BO3adyxa B BO3AYLLHY BOPOHKY, obGpasylollyoca bnarogaps Bpatle-
HUIO poTOpa (MeLLankun) BHYTPY HENOABWXHOIO NepgpopnpoBaHHOro ctatopa.

[N noBbIWeHUs 3PPEKTUBHOCTM METOAA UCMONb3YIOT NpeaBapuTeSibHYHO KoarynsiLmio
N PrOKKYNsaUMio 3arps3HeHnn ¢ gobaBneHnem conen xenesa (Mnu antoMMHUSA) U/nn nNonu-

3MEeKTPONMTOB (COIIOKYNSAHTOB), B 3aBUCMMOCTM OT MECTHbIX YCITOBUNA.

MpenmyLiecTBa AN OKpyKaroLen cpeabl

O dekTnBHaga TexHonorns oumctkm NCB, cnocobHas obecneunTb CHUXKEHME CoaepKa-
HUS B3BELLEHHbIX BewlecTB Ao 10 mr/n, HepTenpoaykroB — Oo 2—3 mr/n.

Mexcpenosble BO34ENCTBUSA

Mpn Mcnonb3oBaHUN MUHeEpanbHbIX peareHToB Macca obpasyloLerocs ocagka cylle-
CTBEHHO YBENUYMBAETCH, TaKKe 3aTPyaHSAKTCA YyCnoBusa ero ytunusauuu. Npu npyumeHeHum
TONbKO (PFIOKYIISAHTa 3TOT PaAKTOP HE CYLEeCTBEHEH.

MpymMeHnMocCcTb

MeTton npuMmeHnm and coopy>KeH|/1|71 cpe/J,Heﬁ 1 BonbLIOK npon3BoanNTESIbHOCTMU.

dPaKTopbl, BANAIOLLME HA BO3MOXHOCTb peanusaumnm

246



UTC 10-2019

Hanbonee komnakTHbIM npouecc. OrpaHnyYeHnem TexHonorndeckon 3pgekTUBHOCTH
npuMeHeHna aBnaeTcsa obasaTenbHOe yCnoBme OTCYTCTBUSI B UICXOQHOM CTOKe rpyboancnepc-
HbIX U TSXKENbIX MUHEpanbHbIX NpumMecen. CylecTBeHHbIe 3aTpaTbl HA peareHTbl U AeKTPo-

3Hepruto. 3HaunTenbHas CTOMMOCTb 060pyaOBaHMS.
4.3.3 T'mppobuonornyeckne metoabl
4.3.3.1 NMpnmeHeHne 3IMXOPHUN B NpyAax-OTCTOMHUKAX

O6bLiee TEXHMYECKOE ONMUCaHne

B neTHee BpeMs B cpegHen Nonoce u IXXHbIX panoHax CTpaHbl Npouecc oTcTanBaHus
MOXeT BbITb coBMeLLEH € Bronormyeckon ounctkom NCB ¢ nomMoLbo BbICLLEN BOAHOW pacTu-
TEeNbHOCTU NyTeM 3aceBa B NPYAbl-OTCTOWHUKU KyIbTypbl NfiaBatoLero pacTeHns 3MXOpHUH,
obnapatoLlen CBOMCTBOM NorfowaTb 6onblumMe KonuyecTea 3arpsi3HEHNN PasBUTON KOPHEBOM
cucteMoin. B peaynbTate KOHTakTa C KOPHAMM SINXOPHMM NponcxoamTt ounctka NCB npakTnye-
CKM OT BCEX 3arpsi3HSOLLMX BELLLECTB, BKIKOYas YaCcTUYHOE yaaneHne MuHepanbHbIX COMEN.

ONXOpHUSA MOXeT paboTaTb B TENMbIN NEpUo roga ¢ HacTynneHnemM OCeHHNX X0roa0B,
Korga oTMupaeT Buomacca. B 3uMHUI nepuoa YacTb KynbTypbl 3XMOPHUN OOMKHA ObiTb CO-

XpaHeHa B cneuunaribHbiX COOPYXEeHUAX OO0 creayroLlero Tenfioro ce3oHa.

[MpevmyllecTBa Ang OKpyKawLlen cpeasbl

3HaunTenbHO noBbIWaeTcs 3PPeKTUBHOCTL paboTbl NPYJOB-OTCTOMHMKOB (OTCTONHU-
KOB) MO BCEM 3arpssHALWMM BelecTBaM. OPPEKTUBHOCTbL 3aBUCUT OT BPEMEHM KOHTaKTa U

TemnepaTypbl CTOYHbIX BOZ, MOCTYNaoLWMUX Ha OYUCTKY.

MexcpenoBble BO3OencTBuUs

3HauMTenbLHO BO3pacTaeT KoNM4ecTBo TBepAon drasbl (oTMepLuen Guomacchl aMxop-
Hun), yoansemomn n3 OC MNCB no okoH4YaHWn ce3oHa NpUMeHeHUst anxopHUn. OHa MoxeT BblITb
MCNosib3oBaHa Kak KOMMOHEHT AN KOMMOCTUPOBaHUA. [1py OTCYTCTBMM Takon BO3MOXHOCTU

o6bemM OTXOA0B BO3pacTerT.

MpymMeHnMocCcTb

MoxeT OblTb UCMOMb30BaHa B CYLLECTBYIOLNX OYUCTHBLIX COOPYXEHUSX (Npyaax-oT-
CTOWMHMKaXx) B 30He OTHOCMTENbHO TEMsoro KnumaTta Ansi NoBblweHUs 3cbeKTUBHOCTM NPo-

uecca oumcTtkun NCB oT pacTBOPMMbIX MUHEPASbHbLIX U OPraHNYECKNX COeANHEHWM.
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daKkTopbl, BANAIOLME HA BO3MOXHOCTb peanvsauum

lMpuMeHeHne 3MXOPHUN BO3MOXHO WUCKMIOYUTENBHO MNpW TemnepaType BOAbl Bbille
20 °C, yTo Ansa cpegHen nonockl Poccun orpaHndmnBaeT nepuos ee ncrnonb3oBaHus 2—3 Mec,
ana tora Poccun — 4 mec. B ceBepHbIX U ceBepo-3anafHbIX permoHax npouecc He rnpume-
HUM.

[nsa 3anycka KynbTypbl 3NXOPHUN YaCTb PaCTEHUN HYXXHO COXPaHATb B 3UMHWUIA Nepuos

npv noagep>xaHnn HeobxoamMMon TemnepaTypbl, OCBELLEHHOCTM U NUTAHUS.
4.3.3.2 ®UTOOUUCTHbIE CUCTEMBbI

O0Lee TexHUYecKoe onucaHme

®duTtoouncTHble cuctemsl (POC) genaTtcs Ha YeTblpe ocHoBHbIX Tuna: OC co cBoboa-
HOW BogHOM noBepxHocTbio; POC ¢ ropMsoHTanbHbIM NOAMNOBEPXHOCTHLIM NOTOkOM; POC ¢
BepTUKANbHbIM NOAMNOBEPXHOCTHLIM MOTOKOM; KOMOUHMPoBaHHbIE POC.

®OC c OTKpbITON BOAHON NOBEPXHOCTbIO — 3TO BMonpyabl C BbICLLENW BOAHOW pacTu-
TenbHoCThLO (BBP).

®OC ¢ NnognoBepXHOCTHLIM NOTOKOM — BMoNNaTo (3aKpbITOE COOPYXEHNE rMOpPOonoH-
HOro Tmna).

Ounwaemasn, npegsapuTenbHO OTCTOSIHHAA BoAa NPOXOAUT Yepes 3arpysky ApeHax-
HoOro cnosi GuonnaTo, COCTOSALLYI U3 MHEPTHOrO Matepmana (Hanpumep, webHs). B crnown Bbl-
caxusatoTcsa BBP (kamblww, poros, TPOCTHUK 1 Ap.). [lpeHaxHbI CNon nokpbiBaeTcs yTennum-
Tenem, KOTOpbIN He NPenATCTBYET NPOPaCTaHMIO BbICLUMX BOAHbLIX paCTEHUA. YTennuTenb no-
KpblBaeTCs 3alUMTHbIM crioeMm. MNMoKpbITUE COOPYKEHUA MHEPTHLIM TEPMOU3ONALMOHHBIM Ma-
Tepuanom npeaoTBpallaeT ero npomepsaHne B 3MMHUIA nepuoa n obecnednBaeT paboTocmno-
CcoBHoCTb. CoopyxeHne MoXeT OblTb Kak C eCTECTBEHHOMW adpauunen, Tak U C UICKYCCTBEHHOWN.

OpraHudeckne coeanHeHus pasnaratotca B POC kak B adp0obHbIX, Tak U B aHA3POOHbIX
ycrnosuax baktepuamu, pasBuBatoLMMNCA Ha NOA3EMHbIX/MOABOAHbLIX YACTSX pacTEHUN U Ha
NOBEPXHOCTN MUHEpanbHON 3arpy3kun. Kncnopog, Heob6xoanumbin 4ns aspobHOro pasnoxeHus,
nocTynaeT HenocpeacTBEHHO U3 aTMocepbl 3a cHeT AU dy3nn N3 KOpHen N KOpHEBMULL, pac-
TeHun n (unun) B pesynbtate paboTbl adpauUMOHHbIX CUCTEM (B Criyvyae NpUMEHEHUS NPUHYLM-
TenbHOW aspauun). Ponb BbICLLUMX pacTEHUN Ype3Bbl4aNHO BEnvKa: Kaxabli KopeHb hopmMun-
pyeT cBoeobpasHoe coobliecTBo HakTepun, NOANUTLIBAsE €ro KMCRopoaoM, oepMeHTaMu m
61MOA4OCTYNHBIM OpraHNYeCcKUM BELLECTBOM.

A30T ygandeTtcs 3a cHeT KOMNIiekca NpoueccoB: HUTpudukauuu/geHnTpudgukauyum, ac-

cMMUNALUK pacTteHmamu (B nepuopg pocta buomaccsl) n gp. doccop yganseTtcs B nepByro
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oyepenb 3a cH4eT 0OMEHHO-COPOLIMOHHbBIX peakuuii Ha NOBEPXHOCTU MUHeEpanbHOW 3arpy3ku

nytem O6paSOBaHMFI HepacCTBOPUMBbIX N MarnopacTBOPUMbIX conemn.

MpenmyLiecTBa AN OKpyKaroLLen cpeabl

®OC cnocobHbl 06ecneyunTb rnyBoKyH O4YUCTKY CTOYHbIX BOA, C UCMONb30BaHMEM eCcTe-
CTBEHHOrO MeToaa, He TpebytoLero HU 3NeKTPOIHEPTU, HN peareHToB; MUHUMYM 06opyao-

BaHWUA.

MexcpenoBble BO30ENCTBUS

OTxonbl 1 BbIBPOCHI OTCYTCTBYHOT.

[TpMMEHNMOCTb

YHusepcaneHasa. POC npumeHumbl kak ans ounctku NCB, Tak n ana NCB. Onsa nocnea-

HUX NMOKa onbIT NpakTn4ecKkoro npuMmeHeHnA B Poccun OTCYTCTBYET.

dakTopbl, BANSKOLIME HA BO3MOXHOCTb peanu3aumu

Bce ®OC TpebytoT 3HaunTenbHou nnowaamn (Bpems npedbiBaHmss CB — He MeHee cy-
TOK nNpu HebonbLion rnybuHe).

B nepvopa BeceHHero cHeroTasiHusa buonnaTto, paboTtatowee Ha ouncTky NCB, Hepabo-
TOCNOCOBHO A0 ero oTTanBaHUs Npu yCTONYMBOW MIKOCOBOKM TEMMNepaType Bo3ayxa, Tak Kak, B
oTnuune ot paboTbl Ha ouncTky CB, 3umMon oHO He oborpeBaeTcsl TeNSibIMMU CTOYHBIMWU BO-
AaMu 1 3amep3aeT. Takke CyLWeCTBEHHO U TO, YTO Npu TemnepaTtype Boabl nopsgka 3-5 °C
buonornyeckue Npouecchl NPoTeKalT KpanHe MeasnieHHo. B aton cutyauumn buonnato dyget

paboTaTtb C MeHbLUeN 3PFPEKTUBHOCTbLIO, Kak UNbTPOBaNbHO-COPOLMOHHOE COOpPYKEHME.
4.3.4 PunbTpauMOHHAA OYUCTKA U OOYUCTKA
4.3.4.1 dunbTpauua Ha 3epHUCTbIX 3arpy3Kax

Mcnonb3yoT KOHCTPYKLMU, KOTOPbIE MOXXHO NOoApa3fdenuTb Ha crieaytoume OCHOBHbIE
KaTteropuu:
1. Mo Tuny 3arpysku:
- C MUHeparibHOW 3ePHUCTON 3arpy3komn (KBapueBbln NECOK, TMAPOAHTpaUMT U T. n.);
- C Nerkov nnasatoLlen 3arpy3komn (NeHONUIMCTUPONBHON U T. A4.).
2. [No pexunmy nogayun Bogbl:
- HaMnopHsble;

- 6esHanopHbIe.
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3. Mo Tnny pexunma NpPoMbIBKU:
- Nnepuogmnyeckas;
- HenpepbIBHaA.
4. Mo NnonoXxeHuto 3arpy3kn BO BpeMs hasbl unbTpaumm:
- CTaunoHapHas;
- ABUXKYyLLLAdACS.

[na Bcex TMNOB uSibTPOB CO CTaLMOHAPHOW 3arpy3kon Jooyuiaemas Boga npoxoauT
yepes HeNnoABMXHbIN (B hase punbTpaumm) 3arpy3oyHbii cnon. B domnbTpax ¢ NOCTOSHHOM
NPOMBbIBKOW 3arpy3Kku ee Criom HaxoauTcs B MOCTOSTHHOM OBWXKEHWUN, 3a CYET TOro, YTO 3arpyska
CHM3y nogaeTtcs apnmgTom B 30HY NPOMbIBKU, U NMOCNe Hee oceaeT CBepXy Cros, Tam, rae
HaunHaeTcs ounbTpaunsa Boabl.

Mepen cdvnbTpaunen B gounwiaemyo Bogy MOryT rnogaBaTbCA pacTBOpPbl peareHToB
(koarynsHTOB 1 (UNK) PNOKYNAHTOB) ANS NOBbIWEHNA 3(PPEKTUBHOCTN OYUCTKN CTOYHBIX BOA.
Kak npaBuno, ncnonb3yT KOHTAKTHYIO (oUnbTpauuio, Npy KOTOPOW pacTBOPLI peareHToB Mno-
AalTCH B CTaTUYECKUIA CMecUTErb U B HAanopHbIN Tpy6onpoBoa, Nogatowmin CTOYHbIE BOAbI
B omnbTpbl. Npouecc koarynsauum npoucxogmT HeNnoCpeaCTBEHHO B Crioe ouUnbTpyroLlen 3a-

TPY3KW.

MpenmyLiecTBa AN OKpyKaroLen cpeabl

Mo3BonsieT yaansaTb B3BELUEHHbIE BELLECTBA A0 OCTAaTOYHbIX KOHLEHTpauun 2—5 mr/n,

HedTenpoaykTbl — Ao 1 mr/n.

MexcpenoBble BO3OeNCcTBUSA

BesHanopHas unbTpauus npakTndeckn He obpasyeT KakMx-NMbo CyLeCTBEHHbIX
MeXCpeaoBbIX BO34ENCTBUMN.

HanopHasa dpunbTtpaumsa TpebyeT 6onee cywecTBEHHbIX 3Hepro3arTpar.

MpUMEeHNMOCTb

TexHn4yeckn — YHUBEpPCallbHbl.

dPakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

Cyl.l.l,eCTBeHHO yBeJIN4MBaOT CTOMMOCTb CO34aHUA U SKCnnyataunn OYUCTHBLIX COOpPY-

XKEHUN.
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4.3.4.2 CopOUMOHHbIE hUNbTPbLI

O6bLiee TEXHMYECKOE ONMUCaHne

KOHCTPYKTUBHO aHanormyHbl MEXaHUYECKUM 3ePHUCTBIM UrbTpam.

B kayecTBe copbeHTa MOryT MCMNoOSb30BaTbCS 3arpy3kn Kak MNAOTHOCTLIO MEHbLUE, YeM
NAOTHOCTb BOAbI, (AKTMBMPOBAHHbLIE YrOfibHbIE 3arpy3kKn pasfiMyHbIX Mapok), Tak u 6onbLien
nNNoTHoCTU (ueonutel, copbeHt MNY-C u ap.).

Kak npaBuno, pereHepaunsi copbeHTOB He NPOU3BOANTCS.

[MpeumyLlecTBa Anga OKpyKaLwen cpeasbl

Mo3BonsT ocywecTBNATb yaaneHne Hedptenpoaykrtos o 0,05-0,1 mr/n.

MexcpenoBble BO30ENCTBUS

Mepuogunyeckn, 1-2 pasa B rog, obpasyeTcs 3HaunTemNbHbIN 06beM 0TX0A0B (O0Tpabo-

TaHHbIA COPOEHT, 3arpsi3HEHHbIN HEpTENPOAYKTaMK), Nognexawmnx pasmeLeHmto.

[TpMMEHNMOCTb

LlenecoobpasHo ncnons3osaTb Ansg o4ncTtkmn NCB Ha coopyXeHnsx, ocyLecTBaoLWmnX

cbpoc CTOYHbIX BOA B Hanbornee ya3BuMble BogHble 06bekThl (kaTeropus A).

dakTopbl, BANSKOLIME HA BO3MOXHOCTb peanm3aumnu

[na goctmxkeHns Tpebyemoro adhdekTa OUNCTKN COAEPKaHME B3BELLEHHbIX BELLLECTB B
CTOYHbIX BOAaX, NogaBaeMblX Ha COPOUMOHHbIE (OUNBbTPbI, HE OOSMKHO MNpeBbIwaTtbh 2 Mr/n,
HedTenpoayktoB — 0,5-1 mr/n.

Bblcokasi CTOMMOCTb COPOEHTOB — aKTUBUPOBAHHBIX YINEN, a TAKKe NpakTuyeckas He-
BO3MOXHOCTb pereHepawmm nocrnegHnx B NPon3BoACTBEHHbLIX yCrnoBuax. V13 aToro BoiTekaeT
HeobXoaMMOCTb YacTon (NpumepHo 1-2 pasa B rof) 3aMmeHbl 605bLIOro KONMYeCcTBa 3arpy3ku,

a Takke pasmeLlleHns oTpaboTaHHOW 3arpy3ky Kak oTxoaa.
4.3.5 O6e33apaxmnBaHume

Haxoant npumeHeHne ucknountensHo Yd-obessapaxmBaHue. TexHonoruns, obopyno-
BaHWE W YCMOBUS MPUMEHEHUS aHasorMyHbl Ucnonb3yemMmbiM npu obessapaxunsaHun CB

(cm.: nogpasgen 4.2.2.2).
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4.3.6 Obe3BoxuBaHue ocagka

B uenom aHanormyHo ob6e3BoxunBanuto ocagka CB (cm.: nogpasgen 4.2.3.2.1), 3a uc-
KntOYeHMEeM TOro, 4YTO B CUITy MUHeparnbHOro coctaBa, ocagok NCB obnagaet ropasgo nyd-
LMW BO4OOTAAKOLWMMN CBOMCTBAMU, @ TaKKe HE BblAENAET AyPHONAXHYLINX BELLECTB.

lMocne BbINexmBaHust 0CagoK MOXeT ObITb MCNOSb30BaH Kak MOYBOrPYHT MpU YCrOBUMK
cooTBeTCcTBUA TpeboBaHuaM. [Npn HecooTBeTCTBUM TpeBOBaHNSAM LOMKEH BbIBO3UTLCA KaK OT-

xon.
4.4 OnpepeneHue HOT

Bce npoaHanusnMpoBaHHble B JaHHOM pasfene TeXHOMNOrMM COOTBETCTBYHOT KpUTEPUIO
onpegenenus HOT o BHegpeHun Ha ABYX 1 Bonee obbekTax.

Bce npoaHannanpoBaHHblE TEXHOMOrMM UMEKT Nepuod BHeapeHnsa 1-3 roga oT Mo-
MeHTa YyTBepXaeHus npoekta. WcknyeHue cOCTaBnslT CUTyauuun, OMNUCaHHble B pas-
aene 1.7, cBAi3aHHbIE C NO3TANHOW PEKOHCTPYKUMEN COOPY>KEHMI (B OCHOBHOM KPYMHEMNLINX U
CBEPXKPYMHbIX) B YCIOBUSAX NPUEMa CTOYHbIX BOA U3 HACENeHHbIX NYHKTOB.

[MoHATME OKynaemMoCTn TEXHONOMMN ANa AaHHOW obracty AeATeNbHOCTU NPaKTUYECKM
HENPUMEHNMO, TakK Kak yrinybrneHmne OYNCTKN He TONbKO TpebyeT MHBECTULMIA, HO 1 BreYeT 3a
cobor pocCT aKcnnyaTauuoHHbIX 3atpart. [lpoTMBonocTaBneHne 3TUM 3aTpaTtam nnaTbl 3a
cBbpocC 3arpsaA3HAILLNX BELLECTB B BOAHbIE 0OBbEKTLI HEMPUEMIEMO:

- C topnanyecKkom ToukM 3peHnst. OUnMcTka CTOYHbIX BO4 — 3TO HE BOMPOC 3KOHOMUYe-
CKOro Bblbopa, NpoBOANMOrO X03AMCTBYIOLWNM CYyObEKTOM, a HOpMaTUBHOE TpeboBaHue;

- ctaBku nnatbl no Takum T BOCB, kak a3oT n ¢ocdop, Ha nepmog paboTbl Hag crpa-
BOYHMKOB ObINKN CYLLECTBEHHO HWXE OaXKe 3aTpaT Ha 3NIEKTPOSHEPIMI0 U peareHTbl Ans ux
yaanenus. B 1o xe Bpems 6onbluas 4acTb NnaTbl MOXET B3MMATLCS 3@ TEXHOMEHHbIE 3arpsaa-
HEHWS, KOHLEHTPaUUKn KOTOPbIX CYLLECTBEHHO HE N3MEHATCA NOCNe nepexoga Ha TEXHOOrm
yoaneHust asoTa un gpocopa.

[MoHATME OKynaemoCTU MOXET MCMOoNb30BaTbCs TOMbKO NpumMeHuTenbHo k HOT no

3HeprocbepexeHuto (3HeproreHepaunn) n pecypcocbepexeHunto (pekynepaumm pecypcos).
4.41HOT pna OCI'CB

B Tabnuuax 4.8-4.11 npvBedeH CpaBHUTENbHbLIN aHann3 COOTBETCTBUA TEXHOMOrum
oumncTku 'CB octanbHbiM kpuTepusam HOT. OueHka 3Konoro-akoHOMMYeCcKon addPEKTUBHOCTH

TexHonorun ounctkm 'CB npmnBeneHa B pasgene 6.

252



UTC 10-2019

Tabnuua 4.8 — AHanua TeXHONOrM NOANPOLIECCOB O4YNCTKN U goouncTtku FCB Ha npegmeT

COOTBETCTBUA Kputepuam onpeaenenms HOT

CooTBeTCTBME OCHOBHbLIM KpuTepusam onpeaenexdmsa HOTY

ckad ounctka (BO) B

Hua asota u occopa

BMOXEHNs (3a CYET MUHU-

SAdpekTnBHOCTL
peLueHns
OKoHOMUYecKast
9KOJTOTNYECKMX lMpumeHeHune
TexHonornm 3P PEKTUBHOCTL
npobnewm. pecypco- u aHeprocbepe-
ee BHegpeHus
YpoBEeHb HEFaTUBHOTO ralowmx MeTogos
. 1 aKcnnyaTauum
BO30eNCTBMA
Ha OKpyXaloLyo cpeay
MonHas  Buonorude- | He pewaet 3agavy ygane- | Hanvenslwne kanutaneHble | MuHumansHoe noTpebne-

HMe 3MNeKTPOIHEPTUM

yoaneHus asota u doc-

¢opa,
HeraTuBHOe BO34enNcTBMe

YTo  coxpaHsieT

no asoTy HUTpaToB 1 doc-

dopy doctaToB

aspoTeHkax Jnmbo B|(ymaneHme 20-35 %), B|ManbHOro BpemeHu obpa-|cpenmn TexHonormn 6ruono-
BuodumnbTpax 3HaYUTENbHOW  CTeneHu | 6OTKM), MUHMManbHble 3KC- | TMY4ECKOW OYMUCTKM  (Kak
COXpaHseT  HeraTuMBHOE | NnyaTauMOHHble 3aTpaTbl cnegcteMe  TOro,  4TO
BO3JeNCcTBME MO aMMo- He pellaeTca 3agadva yoa-
HUAHOMY  a30Ty, as3oTy nexus asota). He Tpeby-
HUTpUTOB, hoctopy doc- l0TCS peareHTbl (HO He pe-
daToB anusyeTcsa npouecc yaa-
neHus gpocgopa)
MonHasa  ©uonorude- | YcTpaHaeT TOKCu4YHoe [KanuTanbHble 3aTpaThbl Bbllwe, MakcnmanbHbIN cpean
CKas O4YMCTKa C HUTPU-|BO3OENCTBME  aMMoHun- MeM npu BO (Heobxogummbln Bcex TexHomorun Buono-
dukaunenn (BH) B|HOro asoTta, pJocturaet|0bbemM Bbile MNPUMEPHO HA| TMYECKON OYUCTKU PaCXOf
aspoTeHkax nubo B |rnybokoro CHUxeHus |50 %). OkcnnyaTaunoHHbIe 3a-| ANEKTPO3HEpPrun 3a cyeT
onogunbTpax BIKY. TpaTbl BbICOKME OKMCNEHUS1 aMMOHWINHOIO
He pewaert npobnemy asoTa o HUTPaTOB

(Bblwe, yem npu BO Ha
50-100 %). PeareHTbl He
notpebnstTcs (HO He pe-
anuayeTtcs npouecc yaa-

neHus gocdopa)

253




UTC 10-2019

CooTBETCTBME OCHOBHbLIM KpUTEpusam onpeaenexdms HOTY

SAdpekTnBHOCTL
peLueHns
OKoHOMUYecKast
9KOJTOTNYECKMX lMpumeHeHune
TexHonornm 3P PEKTUBHOCTL
npobnewm. pecypco- u aHeprocbepe-
ee BHegpeHus
YpoBEeHb HEFaTUBHOTO ralowmx MeTogos
. W aKcnnyaTtaumm
BO34€eNCTBMSA
Ha OKpyXaloLyto cpeay
Bronornyeckas PewaeT 3agadvy yoaneHus | KanutanbHble 3aTtpaThl Beille, | Pacxoq anekTposHeprum

o4MCTKa C yganeHuem
asota (bHL)

asota. He pewaet npo-
onemy ¢ocdopa, yto co-
XpaHsieT HeraTuBHOE BO3-
aencteme no ocgopy
docdaros.

OpgHako  pgaHHas  npo-
6nema B nonHom obveme
MOXeT ObITb pelleHa Ha
CcTagmm AOOUUCTKN.

He pewaet npobnemy

rnybokoro  (Hwke 1,0—
1,5 mr/n) yoaneHusa ammo-

HUWHOro a3oTa

yem npu BH (Heobxooumbin
obbem Bbille MPUMEPHO Ha
75 % no otHoweHuto Kk BO).
OkcnnyaTauMoHHble 3aTpaTtbl
HWxe, yem npu BbH, 3a cuet
CHWKEHHbIX 3aTpaT Ha anek-

TPOSHEPruio

HWke, Yyem npu BH, Ho
Bbille Yyem npu bO, Ha 20—
40 % anekTpoaHeprum 3a
CYeT OKUCNEHUS aMMo-
HUAHOro asoTa OO HUTpa-
TOB. PeareHTbl He noTpe6b-
naTcsa (HO He peanuay-

€TCA npouecc ypaneHua

docdopa)

Buonornyeckas
oYnUCTKa C ydaneHuem
asoTa M XUMUYECKUM
yaaneHnem ocdopa
(BHOX®)

PelwaeT 3agayvy ynaneHus
asota u ocdopa. Og-
HaKo coxpaHseT Hebonb-
Loe HeraTtMBHOE BO3aeW-
cTBue no occopy doc-

datoB (obecneymBaemble

KOHLIEHTpaLunn 0,5-
0,7 mr/n).

He pewaet npobnemy
rnybokoro  (Hmxke 1,0—

1,5 mr/n) yoaneHms ammo-

HUWHOro a3oTta

KanuTtanbHble 3aTpaThl Bbile,
Yem npu BHA:
- bonbLue HeobxoauMbIN
o6bem aspoTeHkoB Ha 10—
15 % (Ha 80-90 % k BO);

- TpebyeTca co3gaHue yana
XpaHeHusa u Jo31poBaHUA pe-
areHTa.

OKcnnyaTaunoHHble 3aTpaTbl
CYLLECTBEHHO BblIlLe, YeM Mnpu
BH, 3a cuyeT npumeHeHuA
peareHTOB (Kak 3a cYeT nps-
MbIX 3aTpaTt Ha HWX, Tak U 3a
CYET KOCBEHHbIX 3aTpaT — Ha
BbIBO3 M pa3MelleHne ux
Maccbl B COCTaBe oOcafka.
TpebyeTca 4acTbil KOHTPOSb
docchaTtoB Ana ynpasrieHus

nogavun peareHta

Pacxon anekTtposHepruu
aHanornyeH bHI. Makcu-
MaribHbIA pacxof peareH-
TOB Cpean BCeX TexXHOoro-
rn, obecneunBaroLLmX

yaaneHune cocdgopa
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TexHonorum

CooTBETCTBME OCHOBHbLIM KpUTEpusam onpeaenexdms HOTY

SAdpekTnBHOCTL
peLleHns
3KOSIOMMYECKNX
npobnewm.
YpOBEHb HEraTUBHOMO
BO30ENCTBMSA

Ha OKpYyXKatoLLyto cpeay

3OKkoHoMUM4eckas
3P PEKTUBHOCTL
ee BHeapeHus

N aKcnnyatauum

MpumeHeHne
pecypco- u aHeproctepe-

rarownx MeToaos

Ouunctka ¢ buonormnye-

CKUM yaaneHnem
asota u  ocdopa
(BHOB®)

Pewaet 3agavy yonaneHus
asota u docdopa. Op-
HaKo B MEHbLLEN CTEMNEHU
rapaHTUpyeT  CHWXeHue
HeraTMBHOrO BO3OENCTBUS
no docoopy doctartos
(obecneunBaemble  KOH-
ueHTpaumm 0,5-1,0 mr/n, ¢
BO3MOXHbIM  Nepuoaunye-
CKUM  yBenuMyeHMem [o
1,0-1,5 mr/n).

rapaHTMpoBaHHOIo yaane-

Mpobnema

Hust pocchopa MOXeT ObITb
pelwleHa Ha cTagum [Jo-

OYUCTKU

KanuTtanbHble 3aTpaThbl BbiLUe,
yem npu BHA (Ha 80— 90 % «k
BO).

3KCI'IJ'IyaTaLI,I/IOHHbIe 3aTpaTbl

aHanormyHsl BHO wn cyuwe-
CTBEHHO HWXe, 4YemM npu
BHOXD.

CyLLecTBEHHOE YCMOXHEHNe
TexHonormu obpaboTku
ocafka ons npeaoTepaLleHmns
obpaTtHoro BbiaeneHuns doc-

dopa

Pacxon anekTpoaHepruu
aHanornyeH BHJ.
PeareHTbl He noTpebns-

HOTCA, NPY TOM YTO 3aa4a

yoaneHnss ¢occgopa B
3HaAYMTENbHOW  CTEeneHu
peLlaeTcs

OuucTtka ¢ 6buonornye-
CKUM yaaneHmem
asoTa 1 6Monoro-xumm-
YEeCKUM yAaaneHvem

doctopa (BHOBX®D)

apaHTUpoBaHHO peluaeT
3apady yoaneHusi asoTa u
tocdopa,
BHOX®

aHanorn4yHo

MakcumanbHble  KanuTanb-
Hble 3aTpaTbl A1 BCEX TEXHO-
norun ¢ yaaneHmem gocdopa
B aspoTeHkax: bonblie Heob-
XOONMbI 0OBEM a3pOTEHKOB
Ha 10-15 %, TpebyeTcs y3en
XpaHeHUs U 0O3MPOBaHUSA pe-
areHTa.

OKcnnyaTaunoHHble 3aTpaTbl
Bbiwe, Yyem npu BHOB®, Ho

Hwxe, yeM npu bHOX®

Pacxon anekTtposHepruu
aHanornvyeH bHOB®.

PeareHTbl anga yganeHus
doccopa noTpebnstoTcs,
O[HAKO B MEHbLUEM KOSK-

yecTBe (B 2—3 pasa)
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TexHonorum

CooTBETCTBME OCHOBHbLIM KpUTEpusam onpeaenexdms HOTY

SAdpekTnBHOCTL
peLleHns
3KOSIOMMYECKNX
npobnewm.
YpOBEHb HEraTUBHOMO
BO30ENCTBMSA

Ha OKpYyXKatoLLyto cpeay

3OKkoHoMUM4eckas
3P PEKTUBHOCTL
ee BHeapeHus

N aKcnnyatauum

MpumeHeHne
pecypco- u aHeproctepe-

rarownx MeToaos

Hoouuctka B Guopune-

Tpax (Bd)

ObecneunBaloT  okucne-
HME aMMOHWMHOro asoTa
o
0,5 mr/n, BlMNKs — meHee
2,0 mr/n.

YpaneHue

BEJITNYNH MeHee

HUTPUTOB
He rapaHTMpoBaHO,  TakK
KaK Hapsgy C MX OKucne-
HUEM B HUTPAThbl MPOUCXO-
OUT reHepauusi n3 ammo-
HUIMHOro asoTa.

YacTb KOHCTPYKUMK cCho-
cobHa 3agepxvBaTb B3Be-
LeHHble BellecTBa 0 3—
5 mr/n, ogHako 3To0 MOXeT
NPOTUBOPEYUTb  OKUCIU-

TenbHOW PyHKL UM

Heobxogumoe Bpems npebbl-
BaHUs OKono 1-2 4 (3aBUCUT
OT 3arpsi3HEHHOCTM BXOAs-
wen Boppl). CyuiecTBeHHas
CTOMMOCTb 3arpy3o4Horo ma-
Tepuana.

YBenuueHne obuwero pac-
Xo[a BO34yxa Ha aspaumto Ha
15-30 %.
CtommocTb yganeHus 1 kr
BIMK unn ammoHuiiHoro asota
MHOFOKpaTHO Bbllle, YeM Ha
cTtagum Buonormnyeckon

O4YUCTKU

CyuwiectBeHHOE YyBenu4ye-

HMe pacxoda OIJeKkTpo-

3Heprum Ha  npouecc
ounctkn — go 30 %.
PeareHTbl He uMCMNoOnb3y-

HOTCA

[oouuctka Ha dune-

Tpax, B TOM 4Yucne c nc-

nonb3oBaHVem
reHta (®/PP)

pea-

ObecneunBatloT yganeHue
B3BELUEHHbLIX BELLECTB OO0
3-5 Mr/n, a TaKkke CHuxe-
Hue BIMK okono 0,3-
0,5 mr/mr yaaneHHou
B3BECMW U TSHKENbIX MeTar-
noe Ha 15-30 % 3a cueTt
WX ydaneHuss BMecTe co
B3Becbt. [1pyn ucnonb3o-
(PP)

OYUCTKY

BaHUN peareHToB
obecneuynBaeT

(goouunctky) ot cboccaToB

3HaunTenbHble KanuTanbHble

BMOXEHUsT Ha  YCTaAHOBKU
duneTpaumu. CyLlecTBeHHble
aKcnnyaTaunoHHble 3aTpaThbl.
CtounmocTb yaaneHus 1 kr 3a-
rPA3HEHUN MHOrOKpaTHO
BbllLe, YeM Ha cTagum brono-

TMYEeCcKON OUYNUCTKN

Ons dounb-

TPOB — 3HA4YUTEJIbHbIE 3a-

3EPHUCTbIX

TpaTbl 9NEeKTPO3HEPIMM Ha
NPOMbIBKY.

Mpu peanusaumu ypane-
HUA doccopa — 3Ha4K-
TernbHbIA pacxoq pearex-

TOB
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CooTBETCTBME OCHOBHbLIM KpUTEpusam onpeaenexdms HOTY

SAdpekTnBHOCTL
peLueHns
OKoHOMUYecKast
9KOJTOTNYECKMX lMpumeHeHune

TexHonornm 3P PEKTUBHOCTL

npobnewm. pecypco- u aHeprocbepe-
ee BHegpeHus
YpoBEeHb HEFaTUBHOTO ralowmx MeTogos
. 1 aKcnnyaTauum
BO30EeNCTBMS

Ha OKpYyXKatoLLyto cpeay

CoBmecTHOe npumeHe- | CoBmecTHOe npumeHeHue | CymMapHble 3aTpaTthl no cta- | CymmapHoe notpebneHue

HUe Jo0o4YUCTKM B BUO-|no3BonseT nonyyutb Kak|auam bd n & 3Heprum u pecypcoB Mo
dunbTpe M B unb- | rnybokoe OKMCNEHuUE, ctragusam 6o n ¢
Tpax (bP + ®/OP) obecneynBaemoe b®, Tak

N CHUWXEeHne copgepXxaHuA
B3BELUEHHbIX BELUECTB KaK

npu ncnonb3osaHnyn d

1) Bce TexHorornu GrMonormyeckon O4YUCTKU Hke no Tabnuue obecrneynBaloT aHanorMyHy adeKkTus-

HocTb no BIK.

TexHOoNnornm JOOYNUCTKM NPUMEHNMbI MOCHE BCEX OMUCAHHbIX pa3HoBUAHOCTEN Buono-
rMYeCcKon O4UCTKU. Micnonb3oBaHne ounbTPOB AOOYUCTKN HE OKa3bIBaET CyLLECTBEHHOrO BIK-
SIHUS Ha ydaneHue coeuHEHUN a3oTa, a Takke docdopa (ecnvm nepen HAMKU HE NMPUMEHS-
I0TCSA peareHThbl).

OPPEKTUBHOCTb, KaK MUHUMYM paBHas COBMECTHOMY npumeHpeHuto BHOXD n po-

O4YUCTKM, obecneunBaeTcs NyTeM NPMMEHEHUS MeMOpaHHbIX BUOpeakTopoB.
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Tabnuua 4.9 — AHanua TexHonorui nognpouecca obessapaxmnsaHus [CB Ha npegmeT

COOTBETCTBUA KpuTepuam onpeaenenms HOT

TexHonorum

CooTBeTCTBUE OCHOBHbIM KpuTepuam onpeaenenna HAOT

O DEKTUBHOCTL pELLEHUST KO-
nornyecknx npobnem.
YpoBeHb HeEraTUBHOIO BO34en-
CTBUS

Ha OKpyKaloLLyto cpeay

OkoHoMMyeckasa adppek-
TUBHOCTb €€ BHeApEeHUS U

JKCnJyaTaumn

MprMeHeHne pecypco- 1
3HeprocGeperawLmnx MeTo-

[JoB

XrnopupoBaHue ¢

ncnonb3oBaHWeM
Xugkoro  xropa
(KX)

O dekTnBHO

b6nemy o6es3apaxuBaHus OT

pewaet  npo-
baktepuin. HepoctatouHo adp-
hEeKTUBEH MO OTHOLLEHWUIO K BU-
pycam W LMCTam MaTOreHHbIX
npoctenwunx. HaHocuT npsamon
N OYEeBUOHBIN Bped OKpyXato-
en cpege 3a cuyet cbpoca B
BOAHLIA 00BLEKT obe33apakeH-
HOW BOAbl C OCTATOYHbIM Coaep-
)KaHMeM akTUBHOFO Xriopa, XJo-
PaMMHOB,  XJTOPOPraHUYeCcKmX

COoeauHeHun. JOTO  HaHOoCUT
yuwepb Bcem rmgpobuoHTam, a
Takke NPUBOAUT K HAKOMEHUIO
XJIOPOpraHNYeCcKNX CoeaAnHEHUN
B NMULLIEBON LIEMU N B JOHHbIX OT-

NTOXEeHnAxX

TpaanumMOHHbIN
o

BpeMeHn Takke U caMbiM

mMeToz,
ObIBLIMI HeJaBHero
pewesBbiM. B HacToswwee
BPEMSI €ro CTOMMOCTb YXe
He Hmke Y®d-obeszapaxu-
BaHMS.
HeBbicokne KanuTanbHble
BMOXEHWs!, CYLLECTBEHHble
aKcnnyaTaunoHHbIe 3a-
TpaTbl Ha XNop.
CyLLecTBEeHHbIV FpagocTpo-
WUTENbHbIN  HEeOoCTaTOK —
OTYYXOEHUe  TeppuTopuin
C33 BoOKpyr xropaTopHbIX
yCTaHOBOK

no TpeboBa-

HUAM xnop—6e30r|aCHocm

OHepronoTpebneHne Hus-
Koe.

PecypconoTtpebnenue cy-
LLleCTBEHHOE, OHAKO XIlop
nony4aroT Kak HensbexHbln
NpoAYKT Npu NPOM3BOACTBE
rmapokcuaa HaTpusi anek-

TPONM30M Xropuaa HaTpusa

XnopuposaHue ¢
ncnonb3oBaHMEM
rmnoxnopurta

HaTpus (IMX)

O ekTnBHOCT — HE NpeBbl-

LaeT TakoBYyH ONA XIopa

OkcnnyaTaunoHHbIe 3a-
TpaTbl 3HAYUTENBHO BhbILLE,
4yeM npu KCMOMb30BaAHUK
xnopa. OrTcyTcTBME nNpO-
6nem c xnop-6esonacHo-

CTbilO

XnopupoBaHue

nobbiM  MeToAoM
C gexnopupoBa-
Huem (X/TX + OX)

OdbdheKkTnBHOCTL — aHano-

rmyHa X/XI. YcTpaHsieTcs Hera-

TMBHOE BIIMSIHWE  aKTUBHOIO
xnopa. HeratmBHoe BnnsiHME
XINOPOrpaHuYecknx  coeguHe-

HWIA, aHanornyHoe X/XI

OkcnnyaTaunoHHbIe 3a-
TpaTbl (MpW Hagnexaiem
OEexXIIopMpoBaHMM)  Makcu-
MaribHbl M3 BCEeX MeTOoO0B

o6e33apaxnBaHus

B nononHeHue k noTpebne-
HUIO XMop-peareHToB, Ans
obecneyeHnss  aKonorude-
Ckn ©e30nacHoOro ucnosib-
30BaHus Takke Tpebyetcs
NpMMeHeHne BOCCTaHaBMu-
BaloOLLero peareHTa (cynb-

duT HaTpus)
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CooTBeTCTBUE OCHOBHbIM KpuTepuam onpeaenenna HAOT

O heKkTNBHOCTL peLLeHns 3Ko-

Norm4eckmx I'IpO6J'I9M.

OkoHoMMyeckasa adppek-

MprMeHeHne pecypco- 1

Hne Yo obnyde-
Huem (YO)

3apaxuBaHus MO BCEM MMKPO-
BGMONOrMYecKUM 3arpsi3HEHUSM,
KOTopble HeobxoaMMO yaanuTb
B AaHHOM nognpouecce. OTcyT-
CTBME KaKuX-IMOO MOOOYHbIX
HeraTMBHbIX MOCNeacTBUA Ans

OKpy»KatoLen cpeabl

Hble BrOXeHusi Ha obopy-
posaHue. OgHako B cpaB-
HeHun ¢ X/T'X He TpebyeTcs
pesepsyap,
CKknagbl peareHTa.

KOHTaKTHbIN

Takke CyLeCTBEHHbIE 3KC-
nnyaTauMoHHble 3aTpaTbl:

- Ha O9reKTPO3HEeprn Ha
paboty Y®-namn;

-Ha nNepuoauyeckyl 3a-

MeHy Y®-namn

TexHonorum
YpoBeHb HEraTUBHOIO BO3A€eN- | TMBHOCTb €e BHEAPEHUS U | 3HeprocbeperaroLwmx MeTo-
CTBUS akcnnyatTaumm noB
Ha OKpyXKaloLLyto cpeany
O6e33apaxmBa- MonHas adpdpekTnBHOCTL 06€3- | CyllecTBeHHble kanuTanb- | CylectseHHoe noTpebne-

HME 3NEKTPOIHEPTUM.
MoTtpebneHne peareHTOB
(Ha ouncTky namn) MUHW-

MarbHoO nnbo OTCyTCTBYET

Tabnvua 4.10 — AHanua TexHomnornn noanpouecca ctabunmsaumm ocagka 'CB Ha npeameTt

COOTBETCTBUSA KpuTepuam onpegenenna HOT

TexHonorum

CooTBeTCTBME OCHOBHbLIM Kputepuam onpeagenenus HOT

O DEKTUBHOCTL peELLEHUST 3KO-
nornyecknx npobnem.
YpoBeHb HeEraTUBHOIO BO34en-

CTBUSI Ha OKpYXXaloLLyo cpeay

OKoHOMMYecKas
3hhEKTUBHOCTL ee BHeE-

peHna n akcnnyatayum

MpymMeHeHWe pecypco- 1
3HeprocGeperatoLmx me-

TOOOB

MeTtaHoBoe cbpa-

xnBaHue (MC)

Bbicokmi  pacnag —opraHude-
CKOro BellecTBa ocagka (8o
50 %). 3HaunTenbHas ctabunb-
HOCTb COpOXEHHOro ocagka.
3HaunTenbHoe 3amelleHne
3HEpPropecypcoB npu yTunusa-
uum obpasytowieroca 6uorasa.
O6paboTtka B TepMOdUIIbHOM
pexvMe npu cobniogeHun pe-
rmameHTa obecne4ynBaeT 06e3-
3apaxuBaHue.

3akpbITbiii Npouecc, He BAMseT

Ha aTMocdepHbIN BO34yX

3HaunTenbHbIN 0ObEM CO-
opyXeHun. Bbicokas cTou-
MOCTb CTpPOUTENbLCTBA Me-
TaHTEHKOB, 060pyAOBaHWS
ansa ytunusauumn 6uorasa.

OkynaemocTb BHeape-

HUS — He MeHee 6 neT

OHeproreHepupyowWnin me-
To4, NO3BOMsieT [OBECTU
camoobecneyeHve OC CB
3Hepruen go 50-100 %.

He notpebnseT peareHTOB.
B coBokynHOCTU C gpyrumu
TEXHOMOrNAMM MOXeT
obecneunBaTtb pekynepa-
umto vactu cocoopa, BXo-
OSLero B YMCNO 3arpsisHe-

HWI CTOYHON BOAbI
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TexHonorum

CooTBeTCTBUE OCHOBHbIM KpuTepuam onpeaenenna HAOT

O heKkTNBHOCTL peLLeHns 3Ko-
nornyecknx npobnem.
YpoBeHb HeraTMBHOIO BO34en-

CTBUS Ha OKpY>KatoLLylo cpeay

OKoHOMMYeckasi
3hPEKTUBHOCTL ee BHe-

peHna n akcnnyatauumn

MprMeHeHne pecypco- 1
aHeprocbeperawLmx me-

TOOOB

AspobHasa cTabu-

nnzaums (AC)

HeBbicoknin pacnag opraHuye-

CKOro BellecTBa ocagka (20—

25%). OTtHocuTenbHas cra-
OMnNbHOCTL obpaboTaHHOro
ocagka. He o6ecneunBaet

06633apa)KVIBaHVI9|. BbligeneHne

amuccui B atmocdepy

3HaunTenbHbI 00BEM CO-
OpYXXeHun (comnocTaBuMm C
obbvemom ansa BO), ogHako
NPOCTON KOHCTPyKUun. Bbl-
COKME 3JKCMyaTauuoHHbIe

3aTpaTbl (Ha aspauuio)

OueHb BbICOKMI pacxof
BO3ayXa Ha aspauuio (npu
pacyeTe Ha BbICOKYH CTe-
neHb ctabunusauymm He me-

Hee Y2 pacxoga Ha BO)

KomnocTtuposa-
Hue (KO)

Crabunusaumst n rymmdmkaums
OpraHM4YecKux BeLLecTB, YMEHb-
LLUEHNEe MaccChbl, CHUXXEHUE Briax-
HoCcTK, obes3apaxuBaHue, WUC-
Ye3HOBEHWE HenpuaTHOro 3a-
naxa, ynydweHve GuU3nKo-me-
XaHWYecknx CBOMUCTB, obecne-
YeHMe TOBapHOro Buaa, noaro-
TOBKa K AarnbHenLwemy 1crnonb-
30BaHMI0 B kavecTBe yaobpeHus
U1 KOMMOHEHTa 411 NPUroToB-

NeHns NOYBOrPYHTOB

3aBo3 HanonHutens, 3Ha-
yuTenbHbIe Nnowaam (MMbo

06BbEMBI COOpYXXEHWU), of-

HaKko u4pesBbl4aHO Mpo-
CTOM  KOHCTPYKUMM, Anu-
TenbHOCTb Mpouecca 2—

6 mec). Bbicokne akcnnya-
TaUMOHHble 3aTpaTbl (Ha
aspaumio nmMbo Ha MoOTOp-
Hoe

TOI'IJ'IVIBO), OQHaKo

Huxe, yem npu AC

Bo3MoXHO uncnonb3oBaHue
roToBOro KOMMocTa s co-
KpalwleHus obbema Hanon-
Hutena — o 30 %.

Mcnone3oBaHne buonpena-
patoB Ana MHTeHcuduka-
LUuM npolecca 1 cokpatle-
HWSI CPOKOB.
Bo3moxHo npoBegeHune
npouecca TOMbKO C MOMO-
Wbl cneymanbHOW Tex-
HUKKN, Be3 aNeKTPOo3Heprum.
C Gonbwumun TpyaosaTpa-
TaMmu BO3MOXHO npoBefe-
HMe npouecca C NMOMOLLbIO
CTaHOapTHOW  CTpouTenb-

HOW TEXHUKW.
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Tabnuua 4.11 — AHanua TeXHONOrMn NOANPOLIECCOB COKpaleHus obbema ocagka 'CB Ha npeameT

COOTBETCTBUA Kputepuam onpeaenenms HOT

CooTBeTCTBUE OCHOBHbIM KpuTepuam onpeaenenna HAOT

O heKkTNBHOCTL peLLeHns 3Ko-

OkoHoMMyeckasa adhpek-

MprMeHeHne pecypco- 1

OKpyXalolylo cpegy  OTCYyT-

CTBYIOT

[0BaHus, ero TeKyLen aKc-
nnyaTtauum, Heobxoau-
MOCTb pasmeLlleHusl B 3aa-
HUW.

MoTpebneHne peareHTa
(dbnokynsiHTa) —  Makcu-
MaribHoe cpeauM MeToAoB

obe3BoXxnBaHuA

TexHonorun niornyeckux npobnem.

_ | TMBHOCTb ee BHeapeHus 1 | aHeprocbeperaroLmx MeTo-

YpoBeHb HEraTUBHOTO BO3aeN-

akcnnyaTaumm Jale):}

CTBWS Ha OKpYXaloLLyto cpeqy
MexaHunyeckoe YMeHblIaeT Maccy ocagka|Hambonee pgoporoctosawmii |B rpynne texHonorun MO
06e3BoXuBaHNe | BbICTPO 1 ahheKTUBHO. MeToA. €CTb Kak 04YeHb aHeprocbe-
(MO) HeratuBHble BO3geNcTBUs Ha | Bbicokasi cTOMMOCTb 060py- | peratowime  (LUHEKOBbIE W

NEeHTOYHbIEe Mpecchl), TaK u
9HEeproemkue

(ueHTpudoyrn).
MoTpebneHune peareHTa He-

TexXHomnornm

BENIMKO no macce, ogHaKo
CylieCTtBeHHO Mno CTOUMO-

cTn

Moacywka u Bbl-
AepXka ocaakoB
Ha WMoBbIX MMo-

wagkax B ecTe-

OnutenebHbIn npouecc. Addek-
TUBHOCTb 3aBUCUT OT cobntoae-
HUSi pernamMeHTa u KnuMaTuye-

ckmnx ycnosui. CyllecTBEHHble

Mpy HanuuMn gocTaToYHOM
Onsi paboTbl N0 pernameHTy
nnowaan WroBbIX MnoLia-

OOK 3KCcnnyaTaunoHHbIe 3a-

MotpebneHne 3AneKTpo-

SHeprnn onpegenaeTca
0alibHOCTbIO pacnonoxe-

HWUS1 UNOBbLIX NMOLWAA0K (3a-

00paboTaHHbIX
drokynaHTamu,
Ha WnoBbIX Mso-
wagkax B ecTe-
CTBEHHbIX
Busix (UMo)

ycro-

CTBEHHbIX  YCro- |aMuccun B atMmocdepy. B cny- | Tpatbl MMHUMAarbHbIE. TpaTbl Ha Nepekayvky ocagka
Busx (UIM) Yae BO3ropaHus BbICylleHHOro |Ha BHOBb  co3gaBaeMbiX | Y CAMBHOW BOAbl).
ocagka o4veHb Oonblive aMuc- | 0ObekTax 3aTpaTbl Ha co-|[dononHutenbHble 3aTpaThbl
cun. YpoBeHb  3arpasHeHus | 3gaHve nnowanok OYeHb | MOTOPHOro Tonnmea Ha pa-
FPYHTOBbIX BOA, 3aBUCUT OT KOH- | BonbLluve 60Tbl MO BOPOLUEHWIO U
CTPYKUMM U TeOnOrmYecKknx crpebaHuio ocagka.
ycrosum PeareHTbl He wucnonb3y-
toTcs
CryweHne, nopg-|AnanoruyHo WM. Smuccum B aT- | MoTpebHoCTb B nnowansx | QnekTposHepruss 1 MoTop-
cywlka WM Bbl- | MOC)EPY M B FPYHTOBbLIE BOAbI | HUXKE B HECKONBLKO pa3 HOoe TONNUBO —  aHano-
AepXKa 0CafKoB, | TakKe CoKpalleHbl rmyHo WM.

Pacxop peareHTa — MUHU-
MarnbHbIA U3 BCEX TEXHOMO-

MR, roe OH NpUMeHsieTcs
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CooTBeTCTBUE OCHOBHbIM KpuTepuam onpeaenenna HAOT

O heKkTNBHOCTL peLLeHns 3Ko-

OkoHoMMyeckasa adhpek-

MprMeHeHne pecypco- 1

TexHonornm niornyeckux npobnem.
_ | TMBHOCTb ee BHeapeHus 1 | aHeprocbeperaroLmx MeTo-
YpoBeHb HEFaTUBHOIO BO3aeN-
akcnnyaTaumm Jale):}
CTBWS Ha OKpYXaloLLyto cpeqy
Tepmunyeckas CokpaleHne maccbl 0cafgka|YaenbHble — KanutanoBro- | Beicokoe notpebnexHve
cywka (TC) npuMepHO B 4 pa3a, obbema — | XeHus Ha 1 Kr yganeHHOW | aNeKTpuYecKon 1 TENoBOM

B 3 pasa. CeoricTBa ocagka on-
TMMarnbHbl Ans pasHoObpasHbIX
BMAOB €ro UCNONb30BaHUA: Kak
yaobpeHne, TONnmMBo, U30NMpy-
HOLLIUIA CINOW Ha NOJIUroHe.

HeratnBHoe BO3gencTBME Ha

atMocdepy (HenpusiTHble 3a-

Brarn CywecTBEHHO BblLUe,
yem npn MO. To xe n gns
3KCMIyaTaUMOHHbIX 3aTpar.
Mcnonb3oaHne TC 6Ges
MC,

obecne4ynBaTtb

KoTopoe Morno Obl
TEennoBoun

3Heprmel71, PEe3KO noBbIlLaeT

QHEeprmun. PeareHTbl no4tn

He UCNonb3ykTCA

naxu) mMoxeT BblTb NpefoTBpa- | KCNNyaTauMOHHbIE 3a-
LLIEHO CUCTEMAaMM OYUCTKU TpaThbl
CxwvraHve (Tepmu- | CokpalleHne maccel ocagka 60- | YaenbHble  kanuTanoBno- | Beicokue 3aTpaThl anekTpo-

Yyeckad
ums) (CX)

yTunmsa-

nee yem B 10 pas. [epesopg
BCEro OpraHM4ecKoro BellecTBa
ocagka, KOTOpbIl  HE MOXET
HaNTWU NpUMEHeHus, 3 opmbl
oTxoga B ¢opmy BbIOPOCOB B
aTmocdpepy. Bbibpockl moryT
OblTb O4YMLLEHbl OT [OBYOKMCU

cepbl, OKUCNOB as3oTa, MNbinw,
TOKCUYHBIX OpraHW4Yeckux Be-
wecTB. Bbibpoc yrnekucnoTol
HensoexeH.

3ona oT ckuraHus ocagka siBns-
eTcs  oTXxogoM  4-ro knacca
OMacHOCTM (JaHHble MO ycTa-

HoBkam B CaHkT-leTepbypre)

XeHnst Ha 1 Kr yganeHHon
BMarn CywecTBEHHO BblLLE,
yem npu MO. Toxe n ans
3KCMIyaTauMOHHbIX 3aTpar.
CyLLecTBEHHO JopoXe pas-
MeLleHne ocagka Kak oOT-
xoaa.

TwareneHas o4yMcTka Bbl-
OpOCOB 3HAUMTENbHO YyAOO-

poXaeT npouecc

3Heprum.
bes npegBapuTEnbHON
Cywkn TpebyeT wncnonb3o-
BaHWsA TONnMea.

Beicokue 3aTtpaTtbl peareH-

TOB Ha OYUCTKY BbIOPOCOB

Mo pesynbTaTtam CpaBHUTENbHOIO aHanuM3a npuMeHnTenbHo kK obbektam OC MCB, oT-

HOCMMBbIM K 1-n KaTeropun B cooTBeTCcTBUM C PefepanbHbiM 3akoHOM OT 21.07.2014 Ne 219-

@3 [32] (HaumHas co cpefHuX), BblaeneHbl cnegyowme TeEXHONOormn, B NonHon mepe obecne-

YyuBarwLine BO3J10KeHHble Ha HUX C*)yHKLlI/II/II

1. prnna noanpoueccoB OYUCTKU U OOOHYUCTKN OT OpraHN4YeCckKnx coeauHeHun, coeagun-

HeHW aszoTa n pocdopa: CHKeHMEe cOPOCOB BCeX LieNeBbIX ANA AaHHOW rpynnbl 3arpA3Hsito-

lwmx BewecTtsB (cMm.: Tabnuua 4.12).
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OToOpaHHble TEXHONOMMU OTHECEHbl K OnpederieHHbIM YCIOBHbIM rpyrnnamM BOAHbLIM
06BHEKTOB, NCXOAS N3 COOBPaKEHMI IKONOro-3KOHOMMYECKON 3¢PPEKTUBHOCTN MHBECTULNIA BO

n3dexaHune HepaunoHalribHbIX 3aTpaTt n n0Tpe6neH|/|;| pecypcoB.

Tabnuua 4.12 — lNepeyeHb HOT 04NCTKN 1 JOOYNCTKN OT OPraHNYeCKUX COeANHEHUNIA, COeANHEHUN

asoTa un docopa

O6o3Ha4eHune kaTeropuu
Jkonornyeckne ycrnoBusi B BOGHOM 00b-
TexHonornn BOAHOro o6bekTa
ektel
MO 3KOMNOrnYecknm yCrnoBmsm
BH, BH[ (B 3aBucMMOCTM OT OueHb HU3KOE coaep)kaHue asoTa u doc- r
npounssoguTensHocTn OC) cdopa B BOAHOM 0BObekTe
BHOB® OKoMnornyeckn ycTomymBble BOLHblE OOb-
€KTbl, C HU3KMM cogepxaHnem aszoTa u goc- B
thopa
BHOBX®, BHOB®-A, BHOX® OcHoBHas rpynna BogHbIX 0OBbEKTOB b
BHOBX® + © / P Haunbonee oxpaHsieMble BOAHble OOBLEKTHI,
BH[ + OP BKIMOYasA UX OXPaHHbIE 30HbI A
MBP ¢ BHOX®
D MNpvBeaeHbl NPUMEPHOE onMcaHne NPUHUMMNA OTHECEHNS K KaTeropusim BoaHbIX 06bekToB. Moapo6HO — cm.
noctaHosneHue lNpasutensctea PP ot 26.10.2019 Ne 1379

Takum obpasom, TexHonormus bO He cooTBeTCcTBYET KpUTEepmsam HAT ons o6bekToB., OT-
HOCUMbIX K |- KaTeropum Npupoaonorb3oBaTenen.

2. Noanpouecc obessapaxuBaHus. LleneBon (OyHKUUMWM — MNOSTHOW AEe3NH@EKUUN OT
BCEX MUKpOOMONnormyeckux 3arpasHeHnin — yaosnetsopsieT YP-obessapaxusaHue. OHO xe
obecneuvnBaeT aKonormyeckyto 6es3onacHoCTbL gaHHOro nognpouecca. Bee kputepumn HOT BbI-
MONHATCA.

O6e33apaxmBaHme XJIOPOM U XrOp-peareHTamu He COOTBETCTBYIOT Kputepusam HOT
A5 BHOBb CO34aBaeMbIX COOPYXXEHUN, Kpome obe33apaKmBaHUs rMNOXropuTOM HaTpus Ha
Manblx U cBepxmarnbix o6bekTax. Kpome Toro, aTm Metoabl He obecnednBatoT B NOSIHOW Mepe
NX CAHUTAPHO-TUIMEHNYECKYIO LieNb: HE JOCTaTOYHO 3PMEKTMBHbBI MO OTHOLLEHWUIO K BUpYyCam
W uuctam naToreHHbix npoctenwmnx. ObessapakmBaHme XnopoM, HECMOTPSI Ha cobnioaeHne
Mep xrnopbesonacHoOCTU, BbINO N OCTAHETCSA NPOLLECCOM, MOTEHLUNANBHO OMACHbLIM C TOYKK 3pe-

HUS peanu3aumm TEPPOPUCTUYECKUX Yrpo3.
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3. Mognpouecc crabunusauun ocaaka.

Kputepuam HOT cooTBeTcTBYOT aHaspobHas ctabunusaunsa Xnakmx ocagkos (Meta-
HOBOe cOpaxunsaHue), KOMNOCTUPOBaHME 06E3BOXXEHHOrO ocajkKa.

Kpome Toro, doyHKumsa ctabunusaumm BbINOSTHAETCA NPU UCMOMNb30BaHUN TEXHOMOMMN
CYLLIKW U CXUraHus.

AapobHas cTabnnunsauns XXMakMx 0CagkoB He yaoBneTsopsieT kputepuam HAOT, kak ma-
No3dPPEKTUBHLIN U SHEPrOEMKUI MPOLIECC.

4. MNognpouecchl YMEHbLUEHNA Maccbl ocagka.

Kputepmsam HOT cooTBETCTBYIOT MeXxaHMYeckoe 06e3BOXMBaHME, a Takke NoACYLLKa U
BblAepKka ocagkoB, 06paboTaHHbIX OIIOKYNSAHTaMK, Ha UOBLIX MMoLWanKax B eCTECTBEHHbIX
YCOBUSIX.

lMoacywka 1 BblaepXka OCaAKoOB Ha WIOBbLIX MIOLWaAKax B €CTECTBEHHbIX YCNOBUSAX
(6e3 npumeHeHNsa peareHToOB) He yaoBneTBopseT kputepuam HOT ons Bcex HOBbIX 0O bEKTOB
n ona Bcex 00beKToB, HaYNHAA C KPYMHbIX.

TexHonorn4yeckne nokasaTtenu TEXHOMOMMN TEPMUYECKOM CYLIKA U CXUraHusa cylle-
CTBEHHO NPEeBOCXOAAT TakoBble AN npoueccoB 06e3BoxmBaHnA. OgHaKo ¢ y4eTOM 3KOMoro-
3KOHOMMYECKON 3hPEKTUBHOCTM (MO CHUXKEHMIO MACChl OCagKa Ha eaAnHULY 3aTpaTt) OHWU MHO-
rokpaTHO ycTynalT MeTtogam obesBoxusaHuda. Tem 6onee, 4To NpU UCMNONb30BaHMM Ocagka

(yoobpeHun, NoYBOrpyHTbI) CHUXKEHME MACChl HE ABNSAETCHA CaMOLENbHO.
4.4.2 Onpepnenenne HOT ana MNCB

B Tabnuue 4.13 npmBeaeH cpaBHUTENbHbIN aHanNn3 COOTBETCTBUSI TEXHONOMIN O4YUCTKU

MNMCB kputepuam HAOT, kpome Tex, O COOTBETCTBMM KOTOPbIM CKa3aHO B Havane pasgena 4.4.

Tabnuua 4.13 — CpaBHUTENNbHbIN aHann3 COOTBETCTBUSA TexHonormi ounctku NCB kputepmnsam HOT

CooTBETCTBME OCHOBHbBIM KpUTEPUSIM onpeaenenns HOT*
OdbdhekTnBHOCTD
peLleHus
3KONOrM4ecKmx OkoHoMuyeckas adpdpek- | MNpumeHeHne pecypco- u
TexHonoruu
npobnem. TUBHOCTb €e BHeapeHusl 1 | aHeprocbeperatowmnx me-
YpoBeHb HEraTUBHOMO BO3- akcnnyaTauum TOAOB
JgencTeusi
Ha OKpyxaloLyto cpefy

OTaeneHune KpynHbIX Pewaet Toneko npobnemy | Hebonblwmne kanutanbHble | He TpebyloT aHeprum n
BKITIOMEHWN B JOXAENPU- | yaaneHusa KPyrnHoro nna- | BIOXKEHUA 1 3KcnnyaTauu- | pecypcos
€MHbIX peLueTkax OHHble 3aTparThl
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TexHonorum

CooTBeTCTBME OCHOBHbIM KpuUTepusam onpegenerns HOT*

O beKkTnBHOCTL
peLleHns
3KOSIOMMYECKNX
npobnewm.
YpoBEHb HEraTUBHOMO BO3-
nencTeus

Ha OKpyXaloLLyto cpeay

OkoHoMMyeckasa adhpek-
TUBHOCTb €€ BHeApEeHUS U

JKCnJyaTaumnm

MprMeHeHne pecypco- 1
3HeprocbeperawLmx me-

TOOOB

BawLlero mycopa (MuHu-
MyM Ha 90 %). MuHumans-
Hast 9PPEKTNBHOCTb ynaB-
NVBaHWA BCMbIBAKOLLMX W

ocefaloLLmMX npumece

OTpeneHve KPYMHbIX
BKIIIOYEHUA B  LUMTOBbIX

3arpaxgeHuax (LLU3)

Pewaet Tonbko npobnemy
yaaneHust rpybbix BCMnbl-
BawLWMX W  OcCedaloLmx
npumecen (Ha 90 %). Mwu-
HUManbHas adhpekTmB-
HOCTb ypaneHus HedrTe-

NPOAYKTOB

Hebonbluve KkanutanbHble
BMNOXEHUST U 3KCNnyaTaum-

OHHbIE 3aTpaThbl

He TpebyoT SHeprun 1

pecypcos

OTcTramMBaHne B €MKOCT-
HbIX COOPYXEHMUAX
(MpyObI-OTCTOMHUKKM,  aK-
KymyrnupyioLime pesepsy-
apbl- OTCTONHUKN — [0,

APO)

PagukanbHo pelwaet
TOnbko npobnemy ypane-
HUA rpyboamcnepcHbix
npumecen.
Huskas  addeKkTUBHOCTb
yAaneHusi B3BeLLeHHbIX Be-
wectsY. YoaneHue HedTe-

NPOAYKTOB MUHUMAIIbHO

3HaunTenbHble KanuTanb-
Hble BROXeHuda. He.blico-
Kne aKkcnryaTaunoHHble 3a-

TpaThl

He TpebyoT SHeprumn 1

pecypcos

ToHKOCNONHOE OTCTamBa-
Hue (TO)

CpegHsas 9 eKTMBHOCTb
yAoaneHusi B3BeLUEHHbIX Be-

LLIeCTB U HedpTENPOaAYKTOB

3HaunTenbHble KanuTanb-
Hble BRoOXeHusa. He.bico-
Kne aKkcnryaTaunoHHble 3a-

TpaThl

He TpebyoT SHeprun 1

pecypcos

PunbTpOBaHNE OTCTOSH-
HOM BOAbl Yepe3 KacceT-

Hble punbTpbl (KO)

Huskaa un kpaTkoBpemeH-
Haa 3deKkTUBHOCTL yaa-
neHus

B3BELUEHHbIX Be-

ecTtB " He(bTeFIDOD,YKTOB,
HU3KaA HaOexXHOCTb pa-

60Tbl PMNLTPOB

HeBbicokne KanuTtanbHble
BITOXEHUA. Cpeﬂ,HI/Ie 9KC-

nnyatauMoOHHbIE 3aTpaThl

He TpebytoT aHeprum. 3a-
MeHa 3arpysku B Kacce-

Tax
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TexHonorum

CooTBeTCTBME OCHOBHbIM KpuUTepusam onpegenerns HOT*

O beKkTnBHOCTL
peLleHns
3KOSIOMMYECKNX
npobnewm.
YpoBEHb HEraTUBHOMO BO3-
nencTeus

Ha OKpyXaloLLyto cpeay

OkoHoMMyeckasa adhpek-
TUBHOCTb €€ BHeApEeHUS U

JKCnJyaTaumnm

MprMeHeHne pecypco- 1
3HeprocbeperawLmx me-

TOOOB

DU3NKO-XMMUYeckas

O4YMCTKA MeTogaMu TOH-
KOCITOMHOro  OTCTauBa-
HUS, dpnoTaumm UNu Kol-

TakTHOMW dounbTpaumm c

npeaBapuTenbHON  pea-
reHTHOMN obpaboTkon
(PXO)

3HaunteneHasa addekTmB-
HOCTb yOaneHus1 B3BELUEH-
HbIX BELLeCTB 1 HedpTenpo-

JYKTOB

3HaunTenbHble KanuTanb-
Hble BroXxeHusi. Bbicokne
SKCM1yaTaunoOHHbIE 3a-

TpaThbl

CyllecTBeHHbIN  pacxof

QHEepPrmn n peareHToB

®DUTOOUNCTHBIE CUCTEMBI
(0OC)

3HaunTenbHasa adpdekTms-
HOCTb yAaneHusl B3BeLUeH-
HbIX BeLLecTB 1 HedTenpo-
AYKTOB B nepvog yCTonuyu-
BbIX MOMOXWUTENbHbBIX TEM-
neparyp.

HeaddeKkTnBHbI ans

ouncTtku Tanbix NMNCB

3HauuTenbHble kanutanb-
Hble BnoxeHusi. TpebytoT
3HaYMTEmNbHbIX  TEPPUTO-
pun. HeBbiCOKMe akcnnya-

TauMOHHbIE 3aTpaThbl

He TpebyoT SHeprun 1

pecypcos

lMpuMeHeHue anxopHUn B
npygax-oTCTONHNKaX
(MO-3)

3HaunTenbHasa adpdekTms-
HOCTb yAaneHus B3BeLUeH-
HbIX BELLEeCTB U HedTenpo-
ayktos. lNepunoa npumeHe-
HUS orpaHuyeH 2-5 mec, B
3aBMCUMOCTM OT KNuMaTu-

YeCKOM 30HbI

3HaunTenbHble KanuTanb-
Hble BROXeHuda. HeBblico-
Kne aKkcnryaTaunoHHble 3a-

TpaThbl

OHepronoTpebnerHvne ans
coxpaHeHus KynbTypbl

3NXOPHUN

dunbTpaumss Ha 3epHU-
CTbIX 3arpyskax, c pea-

reHTamu unm 6e3 (P/PP)

Bbicokasa addeKkTMBHOCTb
yOaneHusi B3BeLLEHHbIX Be-
wectB. CaMOCTOATENBHO U
KaK npoMeXyToyHas cTa-
AW OYUCTKM Mocre oTcTau-
BaHWA nepen copObUMOH-

HbIMU bUNbTpaMm

3HaunTenbHble KanuTanb-
Hble BJTOXEeHUA U aKcnnya-

TauMOHHbIe 3aTpaThbl

CyuiecTBeHHbI  pacxon
3NEKTPO3HEPIuM (Takke u
peareHToB — Mpu UX Npu-

MEHEHUN)
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CooTBeTCTBME OCHOBHbIM KpuUTepusam onpegenerns HOT*

O beKkTnBHOCTL
peLleHns
9KOJTOTNYECKMX OkoHomumyeckas adpdpek- | MNMpumeHeHue pecypco- u
TexHonornn
npobnem. TUBHOCTb €€ BHeapeHus 1 | aHeprocbeperaowmux me-
YpoBeHb HEraTMBHOIO BO3- akcnnyaTaumm TOOOB
nencTeus
Ha oKpyXatoLlyto cpeay
CopbumnoHHble ¢unbTpbl | Boicokas addekTMBHOCTL | Boicokne kanuTanbHble | CyLllecTBEHHbIN  pacxoa
(Co) yoaneHns  HedTenpoayk- | BroxeHus. O4eHb BbICOKUE | aneKTpoaHeprun.  Beico-
TOB. 3KCnyaTaunOHHbIE 3a- | Kui pacxop copbeHTa
O6pasoBaHne oTpaboTaH- | TpaThl

Horo copbeHTta

1) MoxeT 6bITb Bbllle, B 3aBUCUMOCTU OT pa3mepoB nocefieHnsa, COCToAHNA 1 TUMOB rOPOACKUX MOYB.

Mo pesynbTatam CpaBHUTENBLHOIO aHanuaa npumeHuTensHo kK obbektam OC MNCB BblI-
AeneHbl criefyowme ypoBHM TEXHOMNOMMA NO COOTHOLLEHNIO 3CPEKTUBHOCTM 1 3aTparT:

1. Mpynna nognpoLeccoB OYMCTKM OT B3BELUEHHbIX BELLECTB 1 HE(PTENPOAYKTOB

OT0bpaHHble TEXHONOrMM OTHECEHDI K OnpeaeneHHbIM B Tabnuvue 4.14 ycrnoBHbIM rpyn-
namMm BOAHbIM OOBEKTOB UCXOOS M3 COODOpPaKEHUIM 3KOMOro-aKOHOMUYECKOW 3(PPEKTUBHOCTH

WHBECTULMI BO n3bexxaHne HepaumoHarnbHbIX 3aTpaT 1 noTpebneHns pecypcos.

Tabnuua 4.14 — lNepeyenb HOT ounctkm NMNCB npuMeHnTENBLHO K yCroBusmM cbpoca

TexHonornm KaTeropusa BogHoro o6bekta
®XO* r
dXO* B
®XO + &, nnbo OC b
OXO+d +Co A

* BOAHble 06BbEKTLI kKaTeropuin B 1 [T pasnuyatoTcs gpyr oT gpyra no aKosorm4eckoMy CocTosi-
HUIO B YACTWU KOHUEHTpauMn BMOreHHbIX 9f1IEMEHTOB, a Takke Mo KUCIOpOAHOMY pexunmy. B
BBSI3U C 3TUM HET HeoBxoanMocCTM auddepeHUnpoBaTh X ANd peleHns 3agad ounctku NCB
OTHOCKTENBHO OpPYrMX MPOaHaNM3MPOBAHHbBIX TEXHOMOMMN MOXHO KOHCTaTUpPOBaTb

cnegymwoulee:

- L3 — Hepoporue coopyXeHusi, HoO nmerome bonee aCTETUHECKUIN, YEM IKOSOrU-
YeCKnn apdekT;

- MO — pocTaTo4HO OOPOroCcToSALLIME COOPYXeHMs, obnagatowme HEBbICOKMM ad-
doekTom,;
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- TO — cToMMmOCTb Bblle, HO 3 MEKTUBHOCTb HEQOCTATOYHA BbICOKA;
- MNO+3 — orpaHu4eHHasa KNUMaTnyeckasa 30Ha NPUMEHEHUS;
- Kb — HepocTaTtoyHas a(ppekTMBHOCTD.
2. Mognpouecc obeszapaxmBaHns
Bcem kputepuam HOT cooTBeTCTBYET TONbKO YP-06e33apaxumBaHme. OHO e eaUHCTBEH-
HbI NPUMEHAEeMbIN NpoLecc.
3. MNMoanpouecc o6e3BoXxUBaHNA ocagka
YyutbiBasa HebonbLlme macwTtabbl OC NCB, ctabunbHocTb obpasytoweroca B MO un TO
ocajika, BbICOKOE cofepXaHne B HEM CyXOro BellecTBa, Xopoluve BO4OOTAaLL e CBOMUCTBA,
necKkoBble NMoLLaaKM, MCNonb3yeMble Ans NOACYLLKM BbIrpy)kaemoro ocagka, BrnosiHe yaosre-
TBOPSAOT KpuTepuam HOT, He oka3sbiBasi BbIpaXEHHOrO HEraTMBHOIO BO34ENCTBMSA Ha OKpyXKa-
toLyto cpeay.
Ocapgok oT npoueccoB U3MKO-XMMUYECKON OUYUCTKN B CUIY YCNOBUIN cBOero obpasosa-
HUS MEHee KOHLEHTPUPOBaH, ero BOAOOTAAOWME CBONCTBA XYXKe, a KONMMYeCTBO Kak Nno 06b-
eMy, TaK 1 Mo CyxXoMy BeLLecTBY cyLecTBeHHO 6onbLue. C yyeTom aToro, kputepusam HOT ygo-
BNeTBOPSET TEXHONOMMA MeXaHN4eCckoro o6e3BoXnBaHus ocagka, nory4yeHHoro npu pusmko-

Xnmmyeckom obpaboTke, NnMbo ero 06e3BOXNBAHNSA B FEOKOHTENHEPAX.
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Paspgen 5. Haunyywume gocTynHble TEXHONOrnun

HAOT 1

HOT B yacTn nnaHMpoBaHUSA MHBECTULMI U Bbl4ayM 3aJaHUN Ha NPOEKTUPOBaHUe, Ha

MoaepHu3aumio 1 passutne cywecteyowmnx OC I'CB aBnseTcs onpeaeneHne nepcnekTuBHbIX

pacxogoB CTOYHbLIX BOO Ha OCHOBaHUA (baKTI/I‘-leCKI/IX OaHHbIX MO AMHaMWUKE yaeribHOro Bo40-

oTBeaeHnAa n YNCNeHHOCTn HacereHna nocerneHns.

HAOT 2

H,D,T B 4aCTWU KOHTpPOJ1A4 (bOpMI/IpOBaHI/IFI COCTaBa CTOYHbIX BO, HE OTHOCALLUUNXCA K XKWN-

JIOMY CEKTOpPY, ABJdEeTCA NCMNOJib30BaHNE BCEX (C yqyeToM I'IpI/IMeHVIMOCTI/I) mMeToaoB, nepevunc-

NeHHbIX B Tabnuue 5.1.

Tabnuua 5.1 — lNepeyeHb meTonos ans HAT 2

MeTtoq

O6nacTb NnpuMeHeHnsa MeToaa kak
HOT

Hanuune yTBEpXOEeHHOro B YCTAHOBNEHHOM MOpSiAKE W [OIHKHas
peanu3auus roaM4yHoro nnaHa KOHTpOns 3arpsi3HEHHOCTU CTOYHbIX
BoA aboHeHTOB, obGecneunBaroLlero 6e3ycrnoBHbIV NpuopuTeT ANd
KOHTPOIA CTOYHbIX BOA a6OHeHTOB, noTeHunanbHO ONnacCHbIX A4

LICB v BogHbIx 06beKTOB

YHuBepcarnbHbIi

Hapgnexalwas pabota ¢ aboHeHTamMu B paMkax AENCTBYHOLLErO 3a-
KOHOAaTenbCTBa No obecneyeHnto nmmn HopmaTtmeos cbpoca B LICB
3arpsA3HSIOLLMX BELLECTB, YCTAHOBMEHHbLIX NO KPUTEPUIO HEQOMNYLLE-
HUA npudnHeHus Bpega LICB (ycTtaHoBneHbl noctaHoBneHmem lMpa-
Butenbctea P® Ne644 ot 29.07.2013)

YHuBepcarnbHbIi

Hagnexauas paboTta ¢ aboHeHTamMy B pamkax Ae/CTBYHOLLEro 3a-
KOHOOATENbCTBA MO OCYLIECTBMEHUIO VMW pasferneHus MoTOKOB
MPOV3BOACTBEHHbIX CTOUHbIX BOL 1 NMOBEPXHOCTHBLIX CTOKOB (B noce-

NeHun4dx, O60py,EI,OBaHHbIX cncrtemammn otBefeHNA NMOBEPXHOCTHbIX

BOA)

YHuBepcanbHbIii

Hagnexalas pabota ¢ aboHeHTaMu B paMKkax AENCTBYHOLLErO 3a-
KOHoZaTenbCTBa MO HeAomnyLleHnio copoca B LiEHTpann3oBaHHYO

CcCnctemMmy BogooTeeeHNA He3arpAa3HeHHbIX BO4

YHuBepcarnbHbIi

HanpaBneHve Ha o4ncTky He meHee 70 % rogosoro obbema NCB

Tonbko ans obvekros LICB, npegHa-

3HauveHHbIX Ang npuema NCB
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HOT B 4YacTy KOHTPONS NOCTYNaLWMX Ha OYUCTHbIE COOPYXKEHUS CTOYHBIX BOA 1 cbpoca

O4nLLEHHbIX CTOYHbIX BOA ABJIAETCA UCMOJS1Ib3OBAaHNE BCEX (C y4yeToM I'IpI/IMeHVIMOCTI/I) MeTO-

[10B, NepeyvncrieHHbIx B Tabnuue 5.2.

Tabnuua 5.2 — lMNepyeHb meTogoe ans HOT 3

MeTton

O6nacTb NpUMeHeHUs meToa Kak
HOT

Hanuune n Hagnexaluas akcnnyatauus npubopos M3amepeHust pac-
X04a NOCTYNaLWmX (MM OYMLLEHHbLIX) BOA, MPUFOAHbIX K MPUMEHe-

HUIKO Ha CTOYHbIX BOAAX N UMEKLLNX COOTBETCTBYHOLLME aTTeCcTaThbl

YHuBepcanbHbIi

Hanwuune n cobniogeHne nporpamMmmbl Npon3BoACTBEHHOIO KOHTPOA

KayecCTtBa BO[

YHuBepcanbHbI

Hapnexawmn KOHTPOIb cogepKaHnA TOKCUYHbIX BeLeCTB B NPUHN-
MaeMbIX Ha o6pa60TKy XNMOKUX OTXodax. He,EI,OI'IyUJ,eHVIe npunema

TOKCUYHbIX OTX0O0B

YHuBepcanbHbI

BbinonHeHne 0T6opa |'|po6 CTOYHbIX BOA B COOTBETCTBUM C aTTECTO-

BaHHbIMN MeTOANKaMU

YHuBepcanbHbIi

Mcnonb3oBaHne ans npobooTbopa aBToMaTU4eckmx npobootbop-
HMKOB, UCMOMb3YEMbIX B PEXMME HAKOMUTENbHOW CYTOYHOM Npobbl,
oTBbupaemon NponopuMoHarnbHO pacxody noctynawowmx (Mnu oum-

LLIEHHbIX) BOA

Ona OC ICB oT KpynHeawmxb u

BblLLEe

Mcnonb3oBaHne cucteM aBTOMaTnUYeCcKoro KOHTPOIA cogepxXaHn4a B

OYULLIEHHOW CTOYHOM BOAE KOHLIEHTpaLUN 3arpsa3HAOLLMX BELLECTB

Onsa OC, oTHeCeHHbIX K 1-14 kaTero-

pun Npupoaonorib3oBaTenen.

B cootBeTcTBMM C HOPpMaTUBHbIMU

npaBoOBbIMU akTamMun

BbinonHeHne aHann3oB Npob CTOYHbLIX BOA B opraHM3aumu (nogpas-
OeneHnn), MMetoLLe COOTBETCTBYIOLLME aTTecTaTbl, aHanM3oB no-
CTYNaloLLMX CTOYHbIX BOA MO BCEMY NepeyHio nokasaTenen, KOHTPo-
nMpyeMbIX Ha cbpoce 1 AONONHUTENBHO MO BELEecTBaMm, NpakTuye-
CKV/ OTCYTCTBYIOLLMM B CTOYHbIX BoAax, HO 0OpasyloLmxcs B Npo-
Lilecce OYUCTKU CTOYHbIX BOA (TONBKO AN OYULLEHHBIX BOA), C YCTa-
HOBIEHHON NEPUOANYHOCTBIO, ONPELENSEMON C y4ETOM NPOU3BOAU-

TENTbHOCTU coopy>|<eHvu71

YHuBepcanbHbIi

BbinonHeHne aHannsoB r|p06 nocTynarLwmnx CTOHHbIX BOA4 AONOJSTHU-

TenbHO Ha coaepXaHue asoTa u poccopa no obLumm hopmam

[na OC 'CB ot 6onblumx 1 BbllwE
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Ne MeTon

O6nactb NpMMEHEHUa MeToaa Kak
HOT

HUA I'IpO6J'IeM, CBA3aHHbIX C TOKCUYHOCTbIKO CTOYHbIX BOO UK OpPY-

TMMnN NPoABIEHNAMM 3annoBbIX CGpOCOB 3arpA3HAKLNX BELLECTB

Ob6ecneyeHne xpaHeHUs1 B XONOAWIbHUKE pe3epBHOM Npookl (4acTb | Ana OC F'CB, Ha KOTOopbIX oTMe4a-
0TOGpaHHON exXeqHEBHON NPobbl CTOYHbIX BOA) B TedeHWe 7 AHel | toTcst npobnembl ¢ 3annosbiMu copo-

Aana BO3MOXHOCTU TWATENIbHOIo KOHTPOJ1A B Cltydae BO3HUKHOBE- | CaMU OT NMPOMBbILLJIEHHbIX aboHeHTOB

TEXHOITOrM4YeCKM pernameHTom

4YyecTBe N KavecTBe NOoCTynavwmnx CTOYHbIX BO4 B COOTBETCTBUM C

n |Hapnexalas dukcaums, xpaHeHue, aHann3 nHopmauum o Konu- | YHnBepcanbHbIv

MOLLHOCTb.

1) 3pecb 1 ganee Bo BceM pasgene kateropum KpynHoct OC npvMeHeHbl B TEPMUHOMOMMW, NMPUHATON B
pasgene 1 (cm.: Tabnuua 1.18). MNMpu 3TOM 3anucb, HaNpUMep, «A0 KPYMHbIX BKMIOYUTENBHO» O3HAYaeT, YTo
o6nacTblo NPUMEHEHUSA ABNSAOTCA BCE 0OBbEKTLI, KOTOPbIE MO NPOM3BOAUTENBHOCTU SBNSAOTCA KPYMHBIMM,
NGO NMET MEHbLLYIO MOLLHOCTb. 3anuck «OT 60MbLUNX 1 BbilLEY» O3HAYaeT, YTOo 06NacTblo NPUMEHEHNS sIB-

NATCS BCe 00BEKTBI, KOTOPbIE MO NPOU3BOAUTENBHOCTU ABMAITCA 6onbLwMK, NGO nmetoT 6onee BbICOKYHO

HAT 4

HAOT B yacTu npuMeHeHus Hagnexawmx TexHonormi ounctkm CB saBnseTca ncnonb3o-

BaHMe Bcex (C y4eTOM NPUMEHMMOCTIN) TEXHOSOMMIA, NepedncrieHHbIX B Tabnuue 5.3. 3gech u

garee BCe KOHKpETHblE HaMMEeHOBaHUA rpynn TEXHOosormn, obecnevnBaroLnX H,D,T, ABNAOTCA

pekomeHayeMbIMA, KakK CnocobHble obecneunTb OOCTMXKEHNE TEXHONOMMYECKUX NMokKasaTenemn

HAT, 4to noaTBEPXAEHO AaHHBIMK pedepeHL-00bEKTOB. BO3MOXHO NPUMEHEHNE UHBLIX TEXHO-

NOTMYECKNX peLleHunii, obecneynBatoLLmMX TOT e pe3ynbTar.

Tabnwuua 5.3 — lNepeyeHb TexHonorun ona HAT 4 v TexHonorndeckue nokasatenu and HAT 4 3-k

Ne TexHonorus / metopq

O6nactb npumeHeHust kak HOT

a | YpaneHue rpyGogucnepcHbIX NpuMecei M3 cTou-
HbIX BOJ [0 OCHOBHbIX TEXHOMOIMYECKUX CTaani

O4YNCTKN

YHuBepcansHas

9] OTmbIBKa 0T6DOCOB N oCadkKa nNnecKoJyioBOK OT
B3BeLUEHHbIX BELWEeCTB C LieJiblo NOBbICUTb UX CTa-
OVNBbHOCTL U COKpaTuUTb HeratnBHoe BO34ENCTBME

Ha OKpyXKaloLLyto cpeay

Ons OC 'CB ot cpeaHux u Bblle
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TexHonorus / meton

O6nactb npumeHeHns kak HOT

O6paboTka xunakmx 6eiToBbix 0Tx0A0B (KBO) ne-
pen cbpocom B MOTOK CTOYHbIX BOA Ha creuu-
anbHo 060pyA0BaHHbIX CIMBHBIX CTAHLMSIX, C U3-
BneveHmem n obpaboTkor rpyboancnepcHbix npu-
Mecell B COOTBECTBUM C CaHUTAPHO-TUTMEHWYe-

CKuMK TpeboBaHuaAMU

YHuBepcanbHas

OcBeTneHne CTOYHbLIX BOA B npepenax, He npe-

NATCTBYHOLWNX  OOCTUXKEHUKD  TEXHONMOIM4eCKux
HOpPMaTMBOB MO COoeaMHEHMsIM a30Ta u ocdopa

npu nocneayoLlel 6G1oNorM4eckomn oYncTke

Onsa OC 'CB o1 6onblunx 1 Beilwe (gonyckaeTcs npu-

MeHeHune n Ha OC 'CB meHbLuen MOLWHOCTH)

O |buonorumyeckas ouucTka, cooTBeTcTBYowas | [Ons Bcex OC 'CB
MOLLIHOCTK 06bekTa 1 ycnosusim cbpoca (B COOT-
BetctBum ¢ HOAT 7 n HOT 8 n HAT9)
e |Hebuonornyeckass ouncTka CTOYHbIX Bog B Me-|[Mpyn OuUMCTKE XO3SMCTBEHHO-ObITOBLIX CTOYHbLIX BOA,
cTax nepuoguyeckoro npebbiBaHuA nepcoHana | obpasyrolmecs Ha 00beKkTax ¢ BpEMEHHbIM npebbiBa-
1 (MnNK) oTAbIXatoLmX HMEeM nepcoHana u (Unu) oTAbIXalLWNUX C CE30HHBIM
dopmupoBaHMeM CTOYHbIX BoA (He 6onee 100 kaneH-
JapHbIX OHEN B rogy), OCYLLECTBNSEMON Ha OYUCTHBIX
COOPYXXEHMUAX, OTHOCALLMXCS NO AMana3oHam MOLLHO-
CTU OYUCTHBIX COOPYXEHWN K CBepxmarnbiM, Mpu
cbpoce B BoAHLIN 06BbEKT (YacTb BOAHOrO 0bbekTa) Ka-
Teropun 6, Bu T
X | ObessapaxvBaHMe OYULLEHHbBIX BOA C UCMOMb30- | YHMBEpPCanbHas
BaHuem Y®-obnyyeHuns
3 | Obes3apaxmBaHue OYULLEHHBIX BOA runoxmnopu- | Tonbko npu cbpoce B BogHble 00bEeKThI kateropui b-
TOM HaTpUst UNN MHBIMK XIioppeareHTamu (3a mc- | I
7)
Knio4eHnem xnopa), 6e3 AexnopuposaHis Ha cywiectByoLmx ob6bekTax — g0 60MbLUMX BKIHOYK-
TENbHO, HA PEKOHCTPYMPYeMbIX 0ObekTax — A0 He-
OONbLUMX BKITHOYUTENBHO, HA HOBbIX 0ObekTax — A0
ManbIX BKNOYNTENbHOY: %)
n | O6essapaxnBaHue OYMLLEHHbLIX BOA rMnoxnopu- | Tonbko npu cbpoce B BoAHble 0ObEKTbI kaTeropuii b-

TOM HaTPUsi MU UHBIMW XJloppeareHTamu (3a uc-

KIMHoYeHnem xriopa), ¢ AexnopuposaHuem 8

r.

Ha oGbekTax Ao KpynHENLLMX BKIOYUTENBHO®)

OGe33apaxunBaHne OUYULLIEHHbIX BOZ, XJITOPOM C Ae-

xropupoBaHuem 7 8

Tonbko npu cbpoce B BoAHble 06bekThl kKateropun b-
r.

Ha o6bekTtax OT KPYMHbIX OO0 KPYMHEWLWUX BKIHOYM-

TenbHo®
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Ne TexHonorus / meton O6nacTtb npuMeHeHusa kak HOT

1 3peck v ganee oTHeCeHME KOHKPETHbIX BOAHbIX OGBHEKTOB K kaTeropusim A—I" oCyLLeCcTBAETCS B COOT-
BETCTBMM C nocTaHoBrieHnem lMpasutenbctBa PP oT 26 okTsiopa 2019 r. N 1379 «O6 ytBepxxaeHum MpaBun
OTHEeCEeHUS BOAHbIX OOBEKTOB K KAaTeropmsim BogHbIX 06bEKTOB AN Lienen yCTaHOBIEHWS TEXHONOrMYeCcKux no-
Kaszatenemn Hamnyymnx OCTYMHbIX TEXHOMNOMMA B chepe OUMCTKU CTOYHBIX BOA C UCMOMb30BaHWEM LieHTpanu-

30BaHHbIX CUCTEM BOOOOTBEAEHMS NOCENEHUN UK ropoacKnx OKpyroe».

2 Mpu ucnonb3oBaHWK TEXHOMOMMM MeMGpaHHOro GuopeakTopa HeOGXOANMOCTb NMPUMEHEHMUS LOOUUCTKN

OTCYTCTBYET.

3) Ncnonb3oBaHue O00YNCTKN MOXET ObITb TEXHOMNOIMYECKN U 3KOHOMUYeckn 6onee 060CHOBaHHbLIM, YeM

OOCTMXEeHNe TexHonorndyecknx nokasatenen HAOT nocne BTOPUYHOIo OTCTanBaHUA.

4 Mpun o6eszapaxmnBaHnn oumnLLieHHOW Boabl no HOT 43 TexXHoNornyeckmin nokasaTenb CoAepXKaHusa ocTa-

ToYHOro xnopa cocraensieT 2,0 mr/gm3 (He 6onee ans nobol Npobbl).

% Mop HoBbIMM OC noapasyMeBalOTCs COOPYKEHUS, CO34aBaeMble Mo 3aaHuio Ha NPOeKTUPOBaHMWE, Co-
CTaBneHHOMYy Ansi HoBoro ctpoutenbcTtBa OC, noa pekoHCcTpympyemMbiMn OC — CyLLECTBYIOLLNE COOPYXEHWS,
Ha KOTOPbIX NO 3aaHN0 Ha NPOEeKTUpoBaHWUe, COCTaBlieHHOMY O11A PEKOHCTPYKUMNU, OTHOCALLEMYCA K 06'beKTy
B Lenom, Nnbo k nognpoueccy obeszapaxvBaHusi, 6yaet NnpomM3BoOaUTLCS U3MEHEHME TEXHONOMMYECKOro npo-

LiecCa O4YNUCTKN CTOYHbIX BOA.

6 Mpwn obessapaxnBaHun ouulieHHoW BoAdbl no HOT 41 1 4k TeXHOMNOrMYECKUn nokasaTenb coaepKaHus
ocTaTo4Horo xnopa coctasnsieT 0,2 mr/gm3 (He 6onee ans n6oi Npobbl) Ans 06GBHEKTOB A0 KPYMHbIX BKMOYM-

TenoHo u 0,1 mr/gm3 (He Gonee ans no6ol Npobbl) AN KPYNHENLLMX.

7 Mpn 0Be33apaxmnBaHnM XMOPOM U XMop-peareHTaMm ¢ UCMoNb30BaHMEM KOHTaKTHOTO pesepByapa peko-

MeHOyeTCAa y4YnTbiBaTb SQ)CII)GKT OOOYNCTKM B OTHOLUEHNN B3BeLUEeHHbIX BELEeCTB

8) TpeGoBaHUs K NPUMEHEHNIO METOAA AeXNOPUPOBaHUS YCTaHaBNMBaKTCA Anst KOHKpeTHbIXx OC no pe-
3ynbTaTam aHanuTUYecknx NCcneoBaHWn Ka4ecTBa CTOYHBIX BOA, a Takke NPeanpoeKkTHbIX NpopaboTok ¢ yye-

TOM TEXHUYECKUX N TEXHOJTIOTMYECKUX NapamMmeTpoB OC 1 ux oTBOASLLEN CUCTEMBI.

B Tabnuue 5.4 npmBeaeHbl TexHonornyeckne nokasarenu ona HAT 4e «Hebuonornye-
CKasi 0MMCTKA CTOYHbIX BOA B MeCTax Nepuoandeckoro npebbiBaHUs nepcoHana un (Mnu) otapl-

XatoLLMX».

Tabnuua 5.4 — TexHonorndeckne nokasatenu ana HOT 4e «Hebuonornyeckasa o4ncTka CTOYHbIX

BOA B MeCTax nepuoguyeckoro npebbiBaHmsa nepcoHana u (Mnu) oTabIXatoLwmx»

TexHonorn4yecknin nokasatenb: KOHLEeHTpauus 3arpsas-
. 3HayeHue, mr/n, He bonee?
HSAIOLLLErO BeLleCcTBa B OYMLLEHHOW Bode

KoHLeHTpauna B3BELLEHHbIX BELLECTB 15
KoHueHTpauwna BIKs 25
KoHueHTpauna XIMK 80
KoHueHTpaLmsa azoTa aMMOHUNHBIX CONewn 352
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TexHonorn4yecknin nokasaTtesnb: KOHLEeHTpauus 3arpsas-

HAOLLLEro BeLlecTBa B OYMLLEHHOV Boade

3HayeHue, mr/n, He 6onee?

KoHueHTpaLmsa a3oTa HATpaToOB 52)
KoHueHTpaLmsa aszoTa HATPUTOB 12
KoHueHTpauusa docdopa doccatos 1

1) YkasaHHble 3HauyeHus npvBeaeHbl Kak cpeaHeroaosbie. MNpy HeobxoanuMocTu oLeHkn pabotsl OC no To-
YeHbIM (Pa3oBbIM) UMK COCTaBHLIM (CYTOYHBIM) Npobam cneayeT NCNonb30BaTh 3HAYEHWS NOBbILLALLMX KO-
PULNEHTOB K CpeaHerooBbIM 3HAYEHUAM TexHonornyeckux nokasatenen HAT, yunTbiBaloLMX pasnuyHble
dakTopbl HEpaBHOMEPHOCTH, NpuBEAEHHbIE B Tabnuuax B4 n B5 MpunoxexHns B.

2) He6uonornyeckas o4nMcTKa CTOMHbLIX BOA He MO3BOnseT yaanuTe aMMOHUMHBIA a30T. HUTpUTbl U HUT-

paTbl NPy STOM NPaKTU4eCKn He obpasytoTcs.

HAT 5

HOT B 4acTn npumMeHeHns Hagnexaiunx TexHonorum odnctkm NMNCB sBnaeTca ncnonb-

30BaHME BCEX TEXHOSOMMN, NepedncrieHHblx B Tabnuue 5.5 (C yyeToM ykasaHHOM obnacTu

npuMeHeHnsa Takke ogHon n3 HAOT, nepevncneHHbix B Tabn. 5.6).

Tabnwuua 5.5 — lNepeyeHb TexHonorun gns HOT 5

TexHonorusa

Ob6nactb npumeHeHus kak HOT

I'Ipep,BapMTeanaﬂ MexaHn4eckad O4YMUCTKa NOBEPXHOCTHOro CTOKa

OT KPYMHbIX MEXaHUYECKMX NMPUMECEN N Mycopa METOAOM MPOLIEXU-

YHusepcansHas. Mpu npueme Ha co-
opyxeHus npouexusaHus 6onee 100
n/c pekoMmeHayeTcs NpUMeHeHue me-

celn (NeckoyrnaenvBaHWe) B MPOTOYHbIX MECKONOBKaX PasfMyHoro
TMNa Unu Bo BXOOHOWN CEKLMU aKKyMYNUpYIoLLLero pesepsyapa, ¢ pac-
YeTHOM 3P PEKTUBHOCTLIO 3afepXaHnsa YacTuL, KpynHocTho 0,25 Mmm

He meHee 85%

BaHUS XaHM3NpPOBaHHOro obopyaoBaHus
© |Pa3sgeneHne noToka CTOYHbIX BOA Ha 3arpsi3HEHHYK U YCIOBHO Yu- YHuBepcanbHas

CTyt0 yacTu. HanpaBneHue Ha ouucTky He meHee 70 % rogoBoro

o6bema MCB, obpasyroLmxcsa Ha TEpPUTOPUN NOCENEHNN
B | OuncTka 3arpsi3HEHHOrO CTOKa OT TSXKENbIX MUHEpanbHbIX Npume- YHuBepcanbHas

AKKYMYnMpOBaH/We U yCpedHeHue 3arpsi3HeHHOWM 4acTu MocTynato-
LLlero pacxofa, C UCMosib30BaHWEM TEXHUYECKMX PeLLEHMn U oGopy-
[0BaHUs, NpeaoTBpaLlaloLLnX BO3HUKHOBEHWE OTNOXEHWI (NGO nx
yOoaneHusi U3 COOPYKEHUS, eCrn aKKyMyrnvMpoBaHWe COBMELLEHO C

MEeXaHN4YeCKON O4YMNCTKOMN)

YHMBepcaanaﬂ no MOLIHOCTKU, Ha

HOBbIX 0ObEeKTax
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TexHonorusa

O6nactb npumeHeHuns kak HOT

MexaHunyeckasi ounCTKa OT B3BELUEHHbIX BELLECTB U Hed)Tenpop,yK-

TOB METOAOM OTCTamBaHUA

YHuBepcanbHas, Kpome HOBbIX
06bekToB Npu ncnons3oeanum HOT

6a c npymeHeHnem hnoTaTopos.

3€MHOM UCMNOSTHEHNM BO3MOXXHOCTM CBOBOAHOrO AocTyna k 06opyao-
BaHWIo, obecneunBatoLLEMY yaaneHue ocagka, a Takke ans obeny-
XMBaHNA MEXaHUYECKUX U COPOLMOHHBIX UNbTPOB (MPOMbIBKA, 3a-

MeHa 3arpysku 1 T.n.)

e | Obes3apaxmBaHue ounLLeHHbIX Bog YP-obnyyeHrem Y®-06nyyeHme — yHuBepcarnbHasi
MO MOLLHOCTM, Ha HOBbIX 0O beKTax
X | Obes3BoxunBaHne 00pasyloLWMXCA OCagkoB Ha WUIOBLIX (MECKOBLIX) | YHMBepcarnbHasi
nrnowagkax ¢ NOMOLLbI FrEOKOHTENHEPOB UMM MEXaHUYECKUM CrMO-
cobom
3 | ObecneyeHne B KoHCTpyKuum OC, Kak B HaA3eMHOM, Tak 1 B NoA- | YHMBepcanbHas

HAOT 6

HOT B 4actn npumMeHeHus Hagnexaiumnx TexHonorum odnctkm NMNCB sBnaeTca ncnonb-

30BaHue, B gononHeHue kK HOT 5, ogHOM U3 TEXHONOMIN, NepeyYncneHHbIx B Tabnuue 5.6.

Tabnuua 5.6 — lNepeyeHb TexHonornn ana HAOT 6

TexHonorus

O6nactb npumeHeHnst kak HOT

PU3NKo-XMMMYECKaAs OYMCTKA CTOKOB OT B3BELUEHHbIX BELLECTB U
HedTENpPOAYKTOB METO4AaMU TOHKOCMOMHOIO oTCcTamBaHus, doTa-
LM UM KOHTaKTHOM omunbTpaunmn ¢ npeaBapuTenbHON peareHTHON

06paboTKom NpM BCeX NEPEYMCIIEHHBIX METOAax

OC INCB npwu cbpoce B BogHblEe 00b-

eKTbl Kateropum B u I

duramnko-xMmmnyeckas o4ncTka No 6a, ¢ nocnenyrLwen JOOYNCTKOM
OBYXCTyneH4yaTon unbTpaunen Ha 3epHUCTbIX unbTpax (BKIHO-
Yasa unbTPbl C NraBatoLLert 3arpy3Kon U3 XECTKUX MOSIMMEpPHbIX
rpanyn?). MNpu ncnonb3oBaHuM Ha npegplaywen ctagum (HOT 6a)
KOHTaKTHOW punbTpauun — ¢ O4HOCTYNeH4YaTon hunbTpauuen Ha

3EPHUCTBLIX ¢>|/|anan Ha cTagnn AOOYUCTKN

OC INCB npwu cbpoce B BogHblE 00b-

eKkTbl kaTteropumn BY

MexaHun4yeckass ounctka no 5g, Guonormyeckas ouncTka B NCKYyC-

CTBEHHbIX UM €CTECTBEHHbIX YCIOBUAX

OC NCB npwu cbpoce B BOAHblE 00b-

eKTbl kaTeropumn BY
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Ne TexHonorns O6nactb npumeHeHns kak HOT

r | dusmnko-xummyeckas ouncTka no 6a ¢ nocnegytowen goouvnctkon | OC MNMCB npu cbpoce B BogHbIE 00Bb-
dunbTpaumein Ha ABYXCTYyMNeHYaTbiX 3epHUCTLIX UnbTpax (BKMIo- | eKTbl kKaTeropum A

Yas unbTpbl C NaBatoLLen 3arpy3Kon M3 >KECTKUX MOJNIMMEPHbIX
rpaHyn?) mn copbunoHHbIX dunbTpax pu MCNonb3oBaHWKM Ha
npeabiaywen ctagun (HAT 6a) koHTakTHOM ounbTpaumm — ¢ 0gHO-
cTyneH4yaTon dunbTpaumen Ha 3epHUCTbIX PunbTpax Ha ctagum

[OOYNCTKN

A | MexaHudeckasi oumctka no 5r ( mnu 5a) , Guonoruyeckas ounctka B | OC NCB npu cbpoce B BogHblE 06B-
MCKYCCTBEHHbIX UMM €CTECTBEHHLIX YCMOBUSIX C NocneayoLlen ao- | ektel kateropum Al

ounCTKOM ounbTpaunein B COpoLMOHHBIX hunbTpax

D C yyeTtom npumedaHusa Y k Tabnuue 5.8.

2) 3a NCKMOYEHUEM rpaHyn BCNeHeHHOoro nonimcTmnposa, neHonosimypeTtaHa

B Tabnuue 5.7 npnBeaeHbl TexHonornveckne nokasatenu ana HOT 6 a—A.

Tabnuua 5.7 — TexHonorndeckune nokasatenu ansa HOT 6a—4

TexHonornyeckun | EauHnua 3Hauerue ans HOTY:?, He Gonee
nokasaTtenb n3mMepeHust 6a 66-8 6r-a
B3BelueHHble Be- Mr/n 15 15 5
uecrea
HedTenpoaykThbl Mmr/n 2 1 0,3
XMK mr/n 60 503 30
BIKs Mr/n 12 10 5
docop Mr/n 1(5)% 1 0,5
docaTtos

1) YkasaHHble 3HauyeHus npuBeaeHbl kak cpeaHerogosble. [py Heo6XxoAMMOCTH oueHkn paboTbl OC no To-
YeYyHbIM (Pa3oBbIM) UM COCTaBHbLIM (CYTOYHbLIM) Npobam creayeT UCnorib30BaTh 3HAYEHUSA MOBLILAKLLNX KO-
3(pPMLMEHTOB K CpeiHErofl0BbIM 3HaYEHUAM TexXHonornvyeckmx nokasartenen HAT, yunteiBaoLWwmx pasnuyHsle
aKTopbl HEPAaBHOMEPHOCTU, paBHble 1,5 AN ToYeYHbIX MPO6 U 2 — ANns COCTaBHbIX.

2 Mpw copoce B BoaHbI 06BEKT Nognagarolne nos AecTBMe MeXayHapoaHbIX cornalleHuin TpeboBaHus
cornalleHuni NpUMEHSIIOTCS B TEX CIyvasix, KOr4a OHW XXecTye JaHHbIX NokasaTenen nubo npegbsiBnAlTCA No
WHbIM BeLlecTBaMm (nokasaTensm).

3 Mpu cOpoce CTOYHbLIX BOA B BOAOEMbI, YKa3aHHble B [lepeyHe BOAOEMOB, KOTOPLIE NONHOCTLIO pacrono-
)KEHbI Ha TEPPUTOPMSAX COOTBETCTBYIOLLMX CyObekToB Poccuiickon ®enepanmm 1 ncnonb3oBaHue BOOHbIX pe-
CYpCOB KOTOpPbIX OCYLLECTBNSETCA AN obecnevyeHnss MMTbeBOro N XO03INCTBEHHO-ObITOBOrO BOAOCHA0XeHNs 2

n bonee cybbektoB Poccunckon Pepepauun, yTBepXaeHHOM pacropsikeHnem [NpaBuTtensctBa Poccuiickon
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TexHonorn4eckmm

nokasartersb

Ennnuua

naMmepeHunsa

3HaveHnune ana HAOTY: 2, He Gonee

6a

66-B

6r-n

Mr/n.

depnepaumm ot 31 gekabpsa 2008 r. Ne 2054-p, cpegHerogoBoe 3HadeHne koHueHTpauun XIK coctaenset 40

4 MNpwn cOpoce B BoAHbIN 06beKT kaTeropun B npumeHsieTcs 3Havenue 1 mr/ame, npu cGpoce B BoAHbIE

06bekT kKaTeropum I — npuMeHsieTcs 3HaveHne 5 mr/ams.

HAOT 7

HOT B 4acT NnpuMeHeHUs Haanexalumx TEXHOMNOrmin BMoNOrM4eckonm OYMCTKN Ha 06b-

ektax OC 'CB, HaumHaga ¢ 6onbLlimnx, Nnpu cbpoce CTOYHbIX BOA B BOAHbIE OOBEKTLI KaTeropmm

b-I', asBnsieTca ncnonb3oBaHne O4HOM U3 TEXHOMNOMMI, NEPEeYMCrieHHbIX B Tabnuue 5.8, ¢ yye-

TOM YCIOBUWI NPUMEHMMOCTW.

Tabnuua 5.8 — lNepeyeHb TexHonornn ansa HOT 7

Ob6nactb npumeHenust kak HOAT HOT (npw ncnone-

6Guonoro-xMMmMYeckum yaaneHmeMm docdgopa? c

aungodukaumen

Ne TexHonorus .
30BaHMK KaK 3aKOUYUTENBHOM CTagumn o4ncTKm)Y
a Brvonornyeckas ouncTka ¢ yganeHmem asoTa Ot Gonblwmx go ceepxkpynHeix OC CB Bkntoun-
TenbHO Npu cbpocax B BoAHble OOBLEKTbI KaTero-
pun I
§) Ounctka ¢ Buomnornyeckum ypaneHneMm asota u|OT Gonblwmx go ceepxkpynHbix OC FCB Bkntouun-
docgopa? TenbHO cO cOpocoM BOAHbIE OOBLEKTLI KaTero-
pumn BY
B Buonornyeckas ounctka ¢ yganeHvem asota u xu- | Ans 6onebwmnx OC 'CB co cbpocom B BogHblEe 06b-
MUYeckMM yaaneHuem cdocgopa? eKTbl Kateropumn b
r Ounctka ¢ 6uomnornyecknum ypaneHuem asota u|[Ona OC CB ot 60nblumnx 40 CBEPXKPYMNHbLIX BKMHO-
docopa? ¢ aungodukalmeit 4YnTEnNbHO, CO COPOCOM B BOAHbLIE OOBEKTLI KaTero-
pun b
a Ounctka ¢ Buonornyeckum ypaneHuem asoTta M
Buonoro-xMMmMyecknum yaaneHmem gocdopa?
e Ounctka ¢ Buonornyeckum ypaneHuMem asoTta M
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O6nactb npumeHenua kak HAT HOT (npw ncnone-
Ne TexHonorus .
30BaHMW KaK 3aKMiOYUTENbHONW CTaaumn O4nUCTKM)Y

1) 3pecb n ana HOT8 u HOTY ans ycnosuit cbpoca B BoAHble 00 bEKThI YKasaHHOW KaTeropum pekoMeH-
AyeTcsi NPUMEHATb Te TEXHONOIW, Anst KOTOPbIX AaHHbIE YCITOBUSA NPUMEHEHMS ABNSAOTCA Hanbornee XecT-
knmu n3 gonyctumsix. Mpumep: HAT 7a — pekomenagyemas HOT ansa c6poca B BOAHbIN 06beKT kKaTteropum [,
HAOT 76 — pekomeHgyemaa HOT ona ons cbpoca B BoAHbIM 00BbEKT kaTeropum B, HO Takke npumeHuma ans
cbpoca B BoaHbIi 06bekT kaTeropum I, HOT 7 B-e — pekomeHayemble HOT ona kateropuun b, HO Takke npu-
MeHuMa ansi cbpoca B BoAHbIN 06bekT kaTeropum B n . T.e. TexHonoruum, KoTopble YAOBNETBOPSIOT elle 60-
nee xecTkuM TpeboBaHusAM, obecrnevaT COOTBETCTBUE TEXHOMNOrMYeckum nokasatenam HOT ans gaHHbIX
yCrnoBwuiA copoca, Ho MPUMEHEHME UX MOXKET 0KasaTbCsl SKOHOMUYECKU HeLernecoobpasHbiM. 2 Bbibop TeXHO-
noruvv yaganeHus cgocdopa onpeaenseTca Nnpu NpoekTUpoBaHNN Npexae BCero Ha OCHOBE Nnokasarernen 3a-
rPsI3HEHHOCTM CTOYHBIX BOA, a Takke MHbIX ycrosuii Ha OC. He cnegyeT ogHO3HAYHO ONpensiTb 3agaHneM Ha
NpoeKTUpoBaHme 06a3aTenbHOCTb MPUMEHEHUS TOW UMM MHOM TEXHOMOIUK, T.K. 3TO MOXET OblTb HE peanunay-
€MO Ha NpakTuKe, B TOM YUCIe C y4eTOM MHbIX TpeboBaHun 3agaHusi. Hanpymep, TEXHOMNOrMa YNCTO XumMmude-
CKOrO OCaXKAEHUS C TOYKU 3peHns obecneveHmns JOCTMKEHUS 3HAaYEHN TEXHOMOMMYECKNX NoKa3aTenen moxeT
ObITb NpuMeHeHa Takke n anss OC MOLLHOCTLIO CBbile 6onbLInX, ogHaKo OyaeT SKOHOMUYECKM HeONTUMarnb-
How. [ns 9Tux Anana3oHOB PEKOMEHAYETCSH OPMEHTMPOBATLCS Ha yKa3aHHbIe BapyaHTbl BUONOrM4eckoro 1
Ouvonoro-xumunyeckoro yganeHuns gpocdopa. OgHako, npyu HebnaronpMaTHOM COCTaBe CTOYHbIX BO (HM3KOE
cooTHoweHue BIK k asoty) n ana OC GonbLue MOLHOCTM MOXET NoTpeboBaTbCst NPUMEHEHNE YUCTO XUMU-
YeCcKoro ocaxaeHusi. Ho B aTow cMTyauum €ero npuMeHeHne AOSMKHO ObiTb 060CHOBaHO TEXHONOMMYECKMMM
pacyetamu. [Npn HNU3KOM MCXOOHOM KOHUEeHTpauun docdopa pocdaTtos BO3SMOXHbLI CUTyaLUK, KOrga Ha Mo-
MeHT nonydeHus KOP 3HaueHue TexHonornyeckoro nokasatend HOT B ounLLeHHOM CTOYHOM Boge OyaeT Bbl-
NONHATbLCA 6e3 NPMMEHEHMSA cneyunanbHbIX METOAOB ero yaaneHus. B aTux cnyvasix cnegyeTt opueHTupo-
BaTbCS Ha NPUMEHEHME peareHTHOro OCaXXaeHus No Mepe MoBbILLEeHUA KoHUeHTpauun docdopa docgaTtos B

nocyTnarLlien 1 O4YnNLLLEHHON CTOYHOM BoAe

TexHonorndeckue nokasatenu HOT 7 ons ounweHHON BOAbl NOCE COOPYXeHU Brno-

NOrMYecKon OYMCTKN NpuBeadeHbl B Tabnumue 5.9.

Tabnuua 5.9 — TexHonornyeckne nokasatenu gna HOT 7

TexHonornyecknn Eaunuua 3HaveHue ana HAT, He Gonee?: 2

nokasaresib n3MepeHuns 7a 76 7B—7e
KoHLeHTpaLms B3BELUEHHbIX BELLECTB Mr/n 15 10-143 10-143
KoHueHTpaums BlKs Mmr/n 10 8 8
KoHueHTpauus XMK mr/n 80 80 804
KoHueHTpaumna asota aMMOHUKHbIX Mmr/n 2 1 1
conen
KoHueHTpauus azoTa HUTpaToB Mr/n 9-123 9-123 9-123
KoHueHTpauna azota HUTPUTOB mr/n 0,2 0,15-0,2% 0,125-0,2%
KoHueHTpauwna dpocdopa doccaros mr/n 5 1,0 0,7
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TexHonorn4yeckmn EovHuua 3HadveHune ana HAOT, He 6onee?: 2

nokasartesib n3mMepeHuns 7a 76 7B-T7e

1) YkazaHHble 3Ha4yeHUs npuBeaeHbl kKak cpeaHerogosblie. Mpu HeobxoanMocTh oLeHkn pabotsl OC no To-
YeHbIM (Pa3oBbIM) UK COCTaBHbLIM (CYTOYHBIM) Npobam cnegyeT NCMNOoNb30BaTh 3HAYEHMS NOBbILLAMLLMX KO-
PULNEHTOB K CpeaHEroAoBbIM 3HAYEHUAM TexHonornyeckux nokasartenen HAT, yuntbiBaoWmx pasnuyHble
aKTopbl HEpaBHOMEPHOCTU, NpMBeAeHHble B Tabnmuax B4 un B5 MNpunoxernus B.

2 Mpu cbpoce B BOOHbIN 0GBLEKT NoanagatoLne noa AencTene MexayHapoaHbIX cornalleHuit TpeboaHus
cornalleHni NPUMEHSIIOTCS B TeX Cryvasx, Korga OHM XXecT4e JaHHbIX NokasaTtenen, nMbo NnpeabasnsaoTcs no
WHbIM BeLlecTBam (nokasartensm).

3 HanmeHbLUee 3HauyeHne — ANst HOBbIX 0OLEKTOB (NMBO PEKOHCTPYMPYEMbIX MYTEM CHOCA CTapblX COOpY-
YKEHUI U CTPOUTENBCTBA HOBLIX, MPU HanM4YMM OCTaTOYHON Nrowaamn). [luanasoH 3Ha4yeHui CBbille MEHbLLIETO
NPUMEHSETCA AN PEKOHCTPYUpyeMbIX (a Takke paHee NOCTPOEHHbIX N0 TeXHonormun, cooteeTcTaytowen HAOT)
00BLEKTOB, MPY HANU4YMK AeTanbHOro pac4eTHOro 060CHOBaHMS, NOATBEPXKOAIOLLETO HEBO3MOXHOCTb JOCTMXKE-
HUSA MeHbLLEro 3Ha4YeHMs B 06 beMax CyLLEeCTBYHOLLUX COOPYXEHMWMN.

4 Mpu cbpoce CTOYHbIX BOA, B BOAOEMbI, UCNOSb30BaHNE BOAHLIX PECYPCOB KOTOPbIX OCYLLECTBNSETCS A4S
obecneyeHnsi NTUTLEBOIO U XO3ANCTBEHHO-ObITOBOrO BogocHabxeHus 2 1 6onee cydwektoB Poccuiickon dene-
paummn, cornacHo lNepeyHio, yTBepXaeHHOMY pacnopsikeHuem lNpasutensctea Poccuiickon ®eagepauum ot 31
aekabps 2008 r. Ne 2054-p, cpegHeroqoBoe 3HauYeHne KOHLUEHTpaLmMm TexHorormyeckoro nokasatens no XK

coctasnsaet 40 mr/n.

HAOT 8

HOT B 4acTn npuMeHeHus1 Hagnexalunx TexHonormm drnonornveckom ouncTkn NCB Ha
cBepxmanbix — cpeaHux OC npu cbpoce CTOYHbIX BOA B BOAHbIE 00beKTbI kKaTeropuin b-I" aiB-
NAeTCa UCNonb30BaHME OAHOW M3 TEXHOSOIMIA, NepeyvncnenHbix B Tabnuue 5.10, ¢ yyetom

YyCNnoBur NPUMEHNUMOCTMN.

Tabnuua 5.10 — lNepeyeHb TexHonorun gnsa HOT 8

Ob6nactb npumeHeHns kak HOT (npw ncnonb3osa-
Ne TexHonorua Y .
HUW KaK 3aKNMioYnTENbHON CTaAUN O4YUCTKM)

a MonHasa 6uonormnyeckas oymcTka Ha OC I'CB ot cBepxmanbix 40 CpeaHUX BKIIOYK-
TenbHO, cObpacbiBaOLNX OYMLLEHHbIE BOAbI B BOA-

Hble 00BbEKThI KaTeropumm r.

Ha OC 'CB ot cBepxmMaribix 40 HebonbLUnx BKIHO-
YnTENbHO, COpachbIBAKOLMX OYULLIEHHbIE BOAbI B

BOOHblE 0ObEKTLI KaTeropum B.

Ha ceepxmanbix OC I'CB, cbpacbiBaloWwmx o4u-

LLIeHHble BOAbl B BoAHble 00beKTbI kaTeropumn b
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O6nacTb npumeHeHusa kak HAT (npu ucnons3osa-
Ne TexHonorus Y .
HUW KaK 3aKITOUYUTENBHON CTagMn O4YUCTKM)
5 MonHaa Owuonorumdeckast ounctka ¢ yaaneHuem | Ha cpegHmx OC 'CB, cOpacbiBalowmx o4nLLEHHbIE
asoTa BOAbl B BOAHbIE 06BEKTLI KaTeropun B
B Buornornyeckas ounctka ¢ yganeHmem asota n xumu- | Ha OC F'CB oT Manbix 4o cpegHuX BKIHOYUTENBHO,
Yeckum yaaneHnem gpocdopa cbpacbiBalOLLNX OYULLIEHHbIE BOAbI B BOOHbIE 00b-
€eKTbl kaTteropun b
r Ounctka ¢ OGuonornvyeckMMm ygasieHMeM asoTa U P
Bronoro-xummyecknm yganeHmem gocgopa

D Cm. npumeydanuns Y n 2 k Tabn. 5.8

TexHonornyeckue nokasatenu HOT 8 ons ounweHHON BOAbI NOCE COOPYXEHU Bro-

NIOrMYECKON OYUCTKM NpuBeaeHbl B Tabnuue 5.11.

Tabnuua 5.11 — TexHonorunyeckune nokasatenu ana HAOT 8

TexHonornyeckumn EavHuua 3Havenne ana HAT, He Goneel: 2

nokasarens namepeHus 8a 86 88-8r
KoHLeHTpaunsa B3BELLEHHbIX BELECTB Mr/n 15 15 15
KoHueHTpauwna BIKs Mmr/n 12 12 10
XMK Mr/n 803 80 80%
KoHueHTpaumsa azota aMMOHUNHBIX Mmr/n
conen 84 2 1,5
KoHueHTpauna asota HUTpaToB Mmr/n 18 12 12
KoHueHTpauna azota HUTPUTOB Mmr/n 0,25 0,15-0,29 0,125-0,29
KoHueHTpauwna dpocdopa doccartos Mmr/n 5 5 1-1,59

1) YkasaHHble 3HauYeHus NpvBeAeHbl Kak cpegHerooBblie. MNMpu Heo6xoaumMocTun oueHkn pabotel OC no To-
YeYHbIM (Pa3oBbIM) UMM COCTaBHbLIM (CYyTOYHbLIM) Npobam cnefyeT NCNoNb30oBaTh 3HAYEHWS MOBbLILLAKOLNX KO-
a(hPUUNEHTOB K cpeaHerogoBbIM 3HaYEeHUAM TeXHONOrm4yecknx nokasatenen HAT, y4nTbiBaloWmMX pasfvyHble
aKTopbl HEPAaBHOMEPHOCTU, NpMBeAeHHbIe B Tabnmuax B4 v B5 MNpunoxenus B.

2 Mpu cbpoce B BOAHLIN 0GBLEKT Nognagatrowmne nod AencTene MexayHapoaHbiX cornalleHunii TpeboBaHms
cornalleHu NpUMEHSIOTCSA B TEX CIydasX, Koraa OHM XXecTde AaHHbIX nokasaTtenen nnbo npeabaBnsitoTcs no
WHbIM BeLlecTBaMm (nokasatensm).

3) Mpu cbpoce CTOYHbIX BOA, B BOAOEMbI, UCNOSIb30BaHNE BOAHbLIX PECYPCOB KOTOPbIX OCYLLECTBNSIETCS ANs
obecrneyeHnsi NTUTLEBOIO M XO3ANCTBEHHO-ObITOBOrO BogocHabxeHus 2 1 6onee cydobektoB Poccuiickon dene-
pauuu, cornacHo lNepeyHto, yTBepxxaeHHoMY pacrnopsixeHnem lNMpasutensctBa Poccuinckon ®egepaumm ot 31
aekabps 2008 r. Ne 2054-p «, cpegHerogoBoe 3HaYeHne KOHLEHTpaLmm TexHonornyeckoro nokasartensi no XK
coctaenseT 40 mr/n. Ona HOT 8a — Tonbko npu cbpoce B BOAHbIE 06bEKThI KaTeropum b.

4 Mpu cpegHerogoBol TemnepaTtype noctynawwmnx Ha OC cToYHbIX Bog MeHee 14 °C - 20 mr/n

5 MeHbluee 3Ha4YeHne — ANnst BHOBb CTPOSILLMXCS HEGOMNbLUMX U CPeaHUX OYUCTHBIX COOPYXKEHWUI, Gorbluee
3Ha4yeHMe — AN MarnbiX OYUCTHBIX COOPYXKEHWUN, a Takke ANA PEeKOHCTPyUpyeMbiX HEBOMbLUMX U CPpeaHMUX

OYUCTHbIX coopy>|<eH|/u71.
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HAOT 9

HOT B 4yacTM npuMeHeHNa Haanexauwmx TexHonormi odnctkm FCB npu cbpoce B BOA-

Hble OO bEeKTbI KaTteropumm A siBNSeTCcs UCnosib3oBaHMe O4HOMN U3 TEXHOMOTUN, nepevyncrieHHbIX

B Tabnvue 5.12, ¢ y4eTOM yCrnoBuM NPUMEHUMOCTN.

Tabnwuua 5.12 — lNepeyeHb TexHonorun gnsa HOT 9

Honoruun 7 B-e

Ne TexHonorua 1 O6nacTtb npuMmeHeHusa kak HOT

a CoBmecTHOe npuMeHeHue (no npuHagnexHoctn) |Ha OC MCB ot 6onblumx A0 CBEPXKPYMNHbLIX BKMO-
HOT 7 ¢ 0OOYNCTKOWM OT B3BELLUEHHbIX BELLIECTB, YnTEnbHO, COpPachIBAKOLLMX OUYULLEHHbIE BOAbI B
BIK5 n, npu HeobxogumocTn — doocdopa B punb- | BogHble 06beKThl kaTeropum A
Tpax pasnu4yHbIX KOHCTPYKUWUIA 2

6 CoBmecTHoe npumeHeHne HOT 8 ¢ ¢ goounctkonn | Ha OC 'CB oT cBepxmanbix 40 CpefHUX BKIOYM-
OT B3BeLUeHHbIX BellecTs, BINK5 n, npn Heobxoam- | TenbHO, cOpackiBaloLLMX OUNLLEHHbIE BOABI B BOA-
MOoCTU — dpoccpopa B hunbTpax pasfiNyHbIX KOH- Hble 0OBEeKTbI kKaTeropum A
cTpykumn 2 , nmbo B Gronpynax

B MpumeHenne MBP, B koTopbix peanusoBaHbl Tex- | [Ans OC 'CB oT cBepxmanbix 40 KPYNHbIX BKMOYA-

TenbHO Npu cOpPOCce OYULLEHHBLIX BOA B BOAHbIE

06bekTbl KaTeropumn A

D Cwm. npumeydanus b n 2 k tabn. 5.8. MpuMeHUTenNbHO K AaHHON Tabnuue: gooynctka u MBP moryT 6biTb
NPVYMEHEHbBI U ANs ycnoBuin cbpoca B BoAHble 00beKTbI KaTeropuun b, npn HaNU4MM TEXHONMOrMYECKNX U/Mn

3KOHOMMUYECKNX 0BOCHOBAHUIA U pacyeToB, KOTOPblEe OOJDKHbI ObITb npencrtaBneHbl

2 He pekoMeHayeTcs NpMMEHEHNE ONsi JO0YUCTKM (DUNbTPOB-GMOPEaKTOpPOB (COOPYKEHMIA CO CTaLMOHapPHOM

3arpy3Kkom pasnuyHbIX TUMOB), B CBA3N C HECTAOWUNBHOCTBLIO KaYecTBa OYUCTKM (MO AAHHBIM AHKETUPOBAHUS)

TexHonorndeckne nokasatenn HAOT 9 ans ouvweHHom BoAbl NMpUBEAEHbl B Tab-

nmue 5.13.

Tabnuua 5.13 — TexHonornyeckne nokasatenu ana HOT 9

TexHonornyeckui Eannnua 3Hauenve ans HAT, He Gonee': ?
nokasarenb n3MepeHuns 93 96-B
KoHLeHTpauna B3BELLEHHbIX BELLECTB Mmr/n 5 10
KoHueHTpaums BlKs Mmr/n 3 5
XK Mr/n 40 40
KoHuUeHTpaunst a3oT aMMOHUIHLIX CONen Mmr/n 1 1
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TexHonornyeckun Eovnuua 3Hauerve ans HAT, He Gonee: 2
nokasaTenb n3MepeHuns 9a 96-8
KoHueHTpauusa azoTa HUTpaToB Mr/n 9 9
KoHueHTpaumna asota HUTPUTOB Mmr/n 0,1 0,1
KoHueHTpauunsa docdopa doccatos Mmr/n 0,5 0,7

1 YkasaHHble 3Ha4YeHns NpuBeAeHbl kak cpegHerogoBblie. Mpu Heo6xoamMmMocTu oueHkM paboTtel OC no To-
YeHbIM (Pa30BbIM) UM COCTaBHBLIM (CYTOYHBIM) MpoGam crieqyeT UCMONb30BaTh 3HAYEHMS MOBbLILLIAIOLLMX KO3g-
bVUMEHTOB K CpeAHErodoBbIM 3HAYEHUAM TeXHONorMyeckux nokasatenein HOT, y4nTbiBaOLWMX pasfnyHble

dakTopbl HEPpaBHOMEPHOCTH, NpUBEAEHHbIE B Tabnuuax B4 n B5 MpunoxeHna B.

2 MNpwn cbpoce B BoaHbI 06BEKT Nognagatowne nos AencTeBrMe MeXAYHAapOAHbIX cornalleHnin TpeboBaHus
cornalleHn NPUMEHSIOTCH B TEX Criydasx, KOraa OHW XeCcTye AaHHbIX nokasaTenen, nmbo npegbsaBnsaTcs no

WHbIM BeLlecTBaM (nokasaTensm).

HAT 10

HOT B YacTu cokpaweHus maccel obpasytoueroca Ha OC ocagka siBnsieTca ero obes-
BOXXMBaHME C MCMNOSb30BaHNEM OAHOM N3 TEXHOMOMI, NepevncreHHblx B Tabnuue 5.14, c yye-

TOM YCIOBMWI NPUMEHUMOCTH.

Tabnuua 5.14 — lNepeyeHb TexHonornn gns HOT 10

Ne TexHonorus O6nactb npumeHeHust kak HOT

MexaHuyeckoe obe3BoxmBaHmel) YHuBepcanbHas

YnnoTHeHWe 1 NoAcyLuka Ha unosbix nno- | Ha cywectsytowmx OC TCB go HeGonbLumnx BKOYU-
LaaKkax TEnNbHO, MPX YCNOBUM NONYYEHUS OCafKa C CoaepXaHuem

Cyxoro BeLlecTBa He meHee 25 %

B CryLieHuve 1 noacyllka Ha NnoBbIX No- Ha OC 'CB go 6omnbLumnx BKITOYUTENBHO, MPU YCIIOBUM MO-
wagkax ¢ npuMmeHeHneM prokynsiHTa Ny4yeHus ocafka C CoAepXaHUEM CyXOro BelleCcTBa He Me-
Hee 25 % 1 OTCYTCTBUSA BbIPaXXEHHbIX SKONOrMYECKNX U ca-

HUTapPHO-TUIIMEHNYECKMX NpobnemM

1 Bknioyast punbTpyloLme MeLLKM Kak anemeHT obopyagosaHus ans OC cooTBeTCTBYoLLEro maclutaba.

TexHonornveckue nokasatenu HOT 10 npuBegeHsl B Tabnuue 5.15.
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Tabnuua 5.15 — TexHonornyeckue nokasatenu HOT 10

TexHonorn4yeckmmn EaovHuua ns- | 3Havenue ana HOT, He me-

nokasarenb MepeHust Hee?
CogaepxaHne cyxoro BeLecTBa B 06€3BOXXEHHOM OCafKe:
- Npy 00e3BOXNBaAHMM CMECU OcafKa NEPBUYHBLIX OTCTOMHUKOB U %
M30bLITOYHOrO aKTUBHOIO Una 252
- Npy 06e3BOXNBAHMMN TONBKO M3OBLITOYHOTO aKTUBHOIO Mna % 202
KoHueHTpaLumsa B3BeLLEHHbIX BELLECTB B chunbtpaTte (yrate) Mmr/n 500
KoHLieHTpaLmsa B3BELLEHHbIX BELLECTB B cnmHoW Boae (ans 106) Mmr/n 1000
KoHLeHTpaLmsa B3BELLEHHbIX BELLECTB B CnvBHOM Boae (ansa 10B) Mmr/n 300

1) YkasaHHble 3Ha4YeHus npueeneHbl Kak cpegHerogoBble.

HWXe.

2 ins OC po cpeaHux BKNIOYUTENBHO AONYyCKaeTCst NPUHUMATL ykadaHHble 3HaveHust Ha 2 % (abContoTHbIX)

HAT 11

HOT B yactn ctabunuaaumm opraHM4Yeckoro BeLLeCTBa Ocajka ABMAsSETCA MCNOoSb3oBa-

HVMe OfHOW M3 TEXHOMOMMIA, NEPeYnCrieHHbIX B Tabnuue 5.16, ¢ y4eTOM YCNOBUIA MPUMEHUMO-

CTU.

Tabnuua 5.16 — lNepeyeHb TexHonornn ana HAOT 11

Ne TexHonorus O6nactb npumeHeHus kak HOT
a AHaspobHasi cTabununsaums xmakmx ocagkoB, | Ha kpynHenwmx n ceepxkpynHbeix OC FCB, ncnonbay-
BKkNtoYas obpaboTtky n ytunusauuio buorasa IOLLMX NEPBUYHOE OCBETMEHNE
6 KomnocTtupoBaHue ocaakos Ha 6onblmx — kpynHenwmnx OC 'CB
B Tepmuyeckas cyluka ocagka Ha kpynHeriwmnx n ceepxkpynHeix OC N'CB
r CxuraHne ocagka Ha kpynHenwmnx n ceepxkpynHeix OC NCB

TexHonornyeckme nokasatenu HAOT 11a n 116 npueeaeHs! B Tabnuue 5.17.

Tabnuua 5.17 — TexHonornyeckue nokasatenu gnd HAOT 11 an 11 6

TexHonorn4yeckmin nokasaresnb

EovHnua name- 3HaveHne ana HOT,

peHust

He MeHeed

3(b(*)eKTVIBHOCTb CHMXEeHUA opraHn4eckoro BellecrtBa ocajka B pe-

3ynbTaTe 0bpaboTku no TexHonorun HAT 11a

%

Bonee 38/432

O PeKTUBHOCTL CHMXKEHNST OPraHMYECKOro BELLEeCTBa OCajKa B pe-

synbTate o6paboTkm no TexHonorum HAOT 116Y

%

Bbonee 20
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TexHonorn4yeckmin nokasarenb
peHus

EavHnua nave- 3HayeHune gna HOT,

He meHeed

3) YkasaHHble 3Ha4YeHNst NpuBeAeHbl Kak CpeHEeroloBhLIe.

1) Bes yyeTa ucnonb3oBaHHbIX 406GABOK (BeLLecTB, A06aBnsSeMbIX K 0caaKy) Mpy KOMMOCTMPOBAHNM.

2 Mepen YepTon — ans Me3odUnbLHOro npouecca, nocne YepTbl — AN TePMOPUIBHOTO.

HAT 12

HAOT B yactn o6paboTkm ocagka ctouHbIx Bog OC MCB aBnsetca HegonyLleHne 3Havm-

TENbHOW PEeLMPKYNALMN 3arps3HSIOLLMX BELLECTB B BO3BPATHbIX NMOTOKAxX OT COOPYXXEHMUIN 06-

paboTKM 0cazka Ha COOpPYXeHUs1 BUONOTMYECKON OYUCTKN, KakK C MOMOLLIbIO MPUMEHSIEMBbIX TEX-

HOMOMNN O6pa6OTKVI ocCajka, TakKk U C ncnoJjib3oBaHnem, rnpu HeobXoANMOCTH, TEXHONOMIN No-

KanbHOW OYUCTKU BO3BpPAaTHbIX NMOTOKOB.

TexHonornyeckue nokasatenu HAOT 12 npuBeneHsl B Tabnuue 5.18.

Tabnuua 5.18 — TexHonorn4yeckune nokasatenu gna HOT 12

CpegHerogosoe
3 EnnHuua
TexHonornyeckni nokasarternb 3HaJveHue,
n3mepeHuns
He bornee

[onsa nononHUTenbHOM Harpyskn B BO3BPATHLIX NOTOKaX OT COOPYXeHUN %
06paboTkm ocagka Ha COOPYXEHMST BUONOrMYECKON OYUCTKM OT Harpy3ku
CO CTOYHBbIMW BO4AMMW, MNOCTYNAOLWUMKN OT HACENEHHOTO MyHKTa:
- MO B3BELUEHHbLIM BeLecTBamM, 10
- no doccopy docdaTos, 20
- N0 aMMOHWAHOMY a30Ty 15

HAOT 13

HOT B yactn ynpasneHuna npoueccom n Ka4eCtBOM OHUCTKU ABJTAETCA UCNOJIb30OBaHUNE

BCeX MeToa0B, nepevncrieHHblX B Tabnuue 5.19.
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Tabnuua 5.19 — lNepeyeHb meTogos ana HOT 13

Ne

MeTton

O6nactb npumeHeHns kak HOT

a

Hanuuve 1 wncnonb3oBaHMe TEXHOSOrMYECKOro perfamMeHTa,
BKItovalowero B cebs nogpobHoe onvMcaHue TEeXHONOrMYecKMX
NPOLECCOB KOHKPETHbIX OYUCTHBIX COOPYXEHUI, AnanasoH pabo-
YMX TEXHOMOIrMYECKNX NapamMeTpoB IKCNyaTauumn B LUTATHLIX pe-
Xnmax paboTbl paccMaTpuBaeMbIX COOPYXXEHUI U NNaH AeNCTBUI

Npn HELWTAaTHbIX U aBapMVIHbIX cutyaumnax

YHuBepcarnbHbIit

Hanuune kBannduunpoBaHHOro nepcoHana unu gorosopa cep-

BMCHOro 0BCNYXXMBaHWS C KBAaNUULUMPOBaHHOW opraHm3auunen

YHuBepcanbHbIi

Hanuune u wncnonHeHue nporpamMmmbl Npon3BoACTBEHHOIO KOH-

Tponsi paGoTbl COOPYKEHWI

YHuBepcanbHbIit

Hagnexawme (bI/IKC&lLI,VIFI, XpaHeHune, TEXHONOrMYECKNii aHanus

pe3ynbTaTtoB NPpoOn3BOACTBEHHOIO KOHTPOJ1A

YHuBepcanbHbIii

HAT 14

HOT B yacTn ynpaBneHusi 3HEProHOCUTENSMU, CbipbeM U NMOBOYHOM npoayKumen npu

ounctke CB siBnaeTcsa mucnonb3oBaHWe BCEX METOAOB, nepeyuncrieHHbIX B Tabnuue 5.20, ¢

y4eTOM NPMMEHUMOCTM.

Tabnuua 5.20 — lMNepeveHb meTogo ans HAT 14

mna n3 BTOPUYHbIX OTCTONHMKOB

Ne TexHonorus / meTtop, O6nactb npumeHeHus kak HOT

a |Wcnonb3oBaHwe ona nogayun Bosayxa B aspoTeHku arperatos ¢ KM | Ha kpynHenwnx un  cBepXKPYNHbIX
NCMNONb30BaHWs 3NEKTPO3HEPTUN HE MEHee YCTaHOBMEHHbIX B Tab- | OC ICB
nue 5.21

6 |Wcnonb3oBaHue TexHOMOrM nogayn BO3Ayxa, adpauuoHHbiX cu- | Ha OC FCB, HaunHas ¢ KpynHbIX
cTem (Bo3gyxoHarHeTaTenu n gucnepraTtopsbl), obecnevmsaroLwmnx B
COBOKYMHOCTW 3aTpaTthbl 3IEKTPO3HEPIMM Ha npouecc Guonornye-
CKOWM OUYUCTKM CTOYHBIX BOL, B a3POTEHKax He Doree yCTaHOBIEHHbIX
B Tabnuue 5.21

B |lpvMeHeHne HacoCHbIX arperaToB Anis peunpkynsummn aktueHoro | Ha OC FCB, HaumHas ¢ 6onbLlunx

anMeHeHI/Ie pecypcocGeperarou.mx TEXHONOIMI, MO3BOMAKOLLMX
yoandaTb cbocd)op M3 CTOYHbIX BOA NPpenMyLLeCTBEHHO 3a CHET 6uo-
Jlorm4yeckux npoweccos, obecneunBaoLLmnx pacxon peareHToB, nNpu
ycrnosun BbINOJTHEHUA TeXHOJSTIorm4ecknx HopmMaTtuBoB, He Gornee

YCTaHOBMEHHbIX B Tabnuue 5.21

Ha OC I'CB, HaumHasi c KpyrnHbIX,
npy HanM4YnM TEXHNYECKON BO3MOX-
HOCTU B 3aBUCMMOCTM OT COCTaBa
CTOYHBbIX BOA (Ansl BceX 0ObEKTOB) U
obbemMa WMEKLLNXCA COOPYKEHWUN
(oaHHOe orpaHudeHne — TOnbKOo

ONS CyLLeCTBYHOLLMX OOBbEKTOB)
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TexHonorus / metoq

O6nactb npumeHeHns kak HOT

Vicnonb3oBaHne cucteM aBToMaTunyeckoro ynpaeneHust pacxogom | Ha OC MCB, HaumHasa ¢ 6onbLumx
peareHTOB A5 O4UCTKM CTOYHbIX BO4 U 06paboTkn ocagka, obecne-
YMBAIOLLMX UX OO3MPOBaHWE B KONMMYECTBaxX, MUHWMarbHO OOCTa-

TOYHbIX OJ1A OCYyLUEeCTBJIEHNA TEXHOJTOIIMYECKUX npoueccoB

MonyyeHve B pesynbTaTe NpoueccoB 06paboTku ocagka NoboyHol | Mpu HanMuMmn BO3MOXHOCTM UCMOSb-

npoayKuum

30BaHWss  NOGOYHOM  NpoayKuuu
1 (MNn) NpY 9KOHOMUYECKOW Lieneco-

obpasHocTK ee nNpom3BoacTBa

[MoBTOpPHOE NCNONb30BaHWE OYULLEHHOW BOAbLI AN1S NONMBa B 3acyL- | [pyn Hanuumm TeXHNYECKON BO3MOX-

JINBbIX pernoHax

HOCTM WCMNONb30BaHWsS w/unn npu

3KOHOMMYECKOMN LI,eJ'IeCOO6pa3HOCTVI

TexHonornyeckme nokasatenu HAOT 14 npuBeneHbl B Tabnuue 5.21.

Tabnuua 5.21 — TexHonornyeckue nokasatenu gna HAOT 14

TexHonorn4yeckmin nokasaresnb

EnvHuua nsmepenus

3HauyeHne ana HOT

3aTpaTbl 3NIeKTPOSHEPrMM Ha npoLecc

O4YUNCTKN CTOYHbIX BOO

KBT-u/Kr nocTynaroLmnx Kucnopoano-
Tpebnsawwnx BeLlecTs (onpeaene-

Hue cMm.: 1.6)

He 6onee 0,7

KM ncnonb3oBaHWst 3NIEKTPO3IHEPTnN B ar-

peratax onda nogaydn so3agyxa B a3pOTEHKNU

%

He meHee 78

3atpaTtbl peareHTOB Ha yaaneHue doc-
dropa M3 CTOYHbLIX BOJ, NO aKTUBHOMY arie-

MeHTyD

Kr/kr yaaneHHoro gocdopa

He 6onee 1,5/0,72

D Mo xeneay uUnu anoMUHKIO.

2 Mepep YepToit — Mo Xenesy, nocre YepTbl — Mo anloMUHUIO.

HAT 15

HOT B yacTv NpenoTBpalleHUst 3arpsi3HeHNs BO3AYLLUHON cpeabl U YMEHbLLEHUS yrie-

poaHoro cnega O4YUCTHbIX coopy>|<eH|/||7| ABNAETCA UCNOoJ1Ib30BaHNe BCEX (C y4eToM NpuMeHun-

MOCTW) METOAOB, NEPEYNCIEHHbIX B Tabnuue 5.22.

Tabnwvua 5.22 — lNepeyeHb meTogos ans HOT 15

Ne TexHonorus / meTtof

ObnacTb npumeHeHus kak HOT

Hep,onyLueHme BO3HMKHOBEHUA B COOpPYyXe-
HUAX OYUCTKN CTOYHbIX BOS 3aCTONHbIX 30H
N 30H, rge MOXeT 3ardHmBatb O0CaoK C Bbl-

aerneHvem meTtaHa B atmocdepy

Ha OC 'CB, HauMHas ¢ manbix
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NMOBEPXHOCTEN M TOYEYHbIX BbIOPOCOB (Kak
MWHUMYM OT 0b6OpyaOBaHNS U (Mn) OT Mno-
MeLLEeHWN, rae NPONCXOAMT NpeaBapuTenb-
Has MexaHu4yeckasl o4McTka CTOYHbIX BOf,
npouecchl xpaHeHns n obpaboTkn ocagka)
nnbo pacnbineHve aspo3onen, HemTpanu-

3yloLWMX 3anax

Ne TexHonorus / meton O6nacTb npumeHenuna kak HOT

9] MepekpbiTe OTKPbITLIX  noBepxHocTer | Ha OC N'CB, He umetowmnx C33 Heobxoamumoro pasmepa, B
OYMCTHBIX COOPYXEHUN, Hanboree WHTEH-|COOTBETCTBUN C CaHUTAPHO-TUTMEHNYECKUMU TpeboBaHu-
CVBHO BbIOENSOWNX OypHOMNaxHyLMe Be-|sSMU — YHUBepcasbHas.
wectea (kak MyHMMYM noggogdwime ka-|Ha OC 'CB oT kpynHbiX 1 Bbille - yHMBepcarbHasi, BHE
Hanbl, NEeCKOMNOBKW, YNNOTHUTENW ocajka, | 3aBUCUMOCTM OT cobniogeHus C33
auugodmkaTopbl ocagka)

B OuncTka OTXOASLINX ra3oB OT NEPEKPbITLIX | BeIBPOCkl OT YyCTAHOBOK CYLLUKM U CXUraHUSA Ocagka, peak-

TOPHOIO N TYHHENbHOIr0 KOMMOCTUPOBAHUS, NPUHYAUTENb-
Hble BbIOPOCHI M3 NOAMNEPEKPLITLIX MOBEPXHOCTEN — AN
Bcex OC I'CB.

B ocTtanbHbIX cnyvyasx — B cuTyauusax, NpeaycMOTPEHHbIX
HOTs

PacnbinexHve asposonen npumeHnMo Ans 60nbwmx oTKpbI-
TbIX nrowagen (MNoBble Nnowankn n T. n.) nbo kak anb-
TepHaTMBHOE (MO 3KOHOMWYECKOMY ODOCHOBaHUIO) peLue-

HUe Ona oTKpPbITbIX EMKOCTHbIX coopy>|<eHvu7|

Hanuune n BbinonHeHne nporpamMmmbl KOH-

TpOns 3arpsi3HeHUst BO3AYLLIHOW cpeabl

Ha OC I'CB, HauuHas co cpegHux

TexHonorndeckue nokasatenu HAOT 15 npuBegeHsl B Tabnuue 5.23.

Tabnuua 5.23 — TexHonornyeckne nokasatenn HOT 15

5 EovHnua 3HayeHwue (gmManasoH)
TexHonorn4yeck1i nokasarernb
n3MepeHuns ana HOT

OdpekTUBHOCTbL OYMCTKM OT cCepoBogopoaa B ycTa- % He meHee 90 %
HoBKax anga peanusaumvm HAOT 158

OPDHEKTUBHOCTb CHMXKEHNSA KOHLIEHTPpaLUUKM 3anaxa % He meHee 90 %
(n3mepeHHon NnocpencTBom onbakTomeTpun) B ycTa-

HoBKax Ang peanusauuun HOT 158

*Ipy BO3MOXHOCTW NPOBEAEHNsI ONbaKTOMETPUYECKNX UCCIEeA0BaHUN

HAT 16

HAOT B yacTv npefoTBpaLLeHUst 3arpA3HEHNsT NOYB SABNSAETCA MCNONb30BaHNe BceX (C

y4yeTOM NPUMEHMMOCTIN) METOO0B, NEPeYnCneHHbIX B Tabnuue 5.24.
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Ne

TexHonorua / meToq

O6nactb npumeHeHnst kak HOT

a

Mpy NpUMEHEHUN OCaAKOB CTOYHbLIX BOA B KayecTee yaoGpeHus,
PEKYNbTUBAHTA, KOMMOHEHTAa ANs NOYBOIPYHTOB, a TaKXKe MaTepu-
ana ansi NpoMeXyTOYHbIX M MOKPOBHbIX CITIOEB Ha MOMMIoHax pas-
MeLLeHNss 0TXo40B — cobnoaeHne CooTBETCTBYOWMX Tpebosa-

HWI K COCTaBY N CBOMCTBAM OCaAKOB, UX KOHTponto [20—23]

YHuBepcarnbHbIi

MpomexyTo4HOe XpaHeHne 00E3BOXEHHbLIX 0CaAKOB W BblOENEH-
HbIX rPy6oancnepcHbIX OTXOA0B Ha cneunanbHO NOAroTOBMEHHbIX
nnoLaakax ¢ BOAOHENPOHULAEMbIM OCHOBAHWEM, UCKIHOYAIOLLMX
3arpsis3HeHMe NoYB M 06opyAOBaHHbLIX CUCTEMaMKN ApeHaxa, NMbo

B KOHTENHepax

YHuBepcanbHbIii

C6op 1 ouncTka (B ToM 4ncne B ocHoBHbIXx OC 'CB) NMBHEBLIX U
WHBIX CTOMHBIX BoA, obpasyrowmxcst Ha nnowagke OC, B MmecTax

XpaHeHua ocagka n oTxogos

YHuBepcanbHbIi
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Paszgen 6. QKkOHOMMYeCKMe NoKasaTenun Haumny4wnx AOCTYNHbIX

TexXHOJIorum

6.1 CtonumocTtb nepexoaa Ha HAOT

B Tabnuue 6.1 npuBegeHa nHdopmaLmsi N0 CTOMMOCTM MEPOMNPUATUIA NO nepexoay Ha
HOT, o6o0LieHHas No gaHHLIM YacTu aHKeT, coaepXXaBLUMX OOCTAaTOYHY MHOPMaLMIO NO
AaHHbIM pasgenam. 3gecb M ganee B pasgene 6 nHdopmauma n ee aHanus npuBeLeHbl Ha

OCHOBEe AaHHbIX 2015 T.

Tabnuua 6.1 — [JaHHble MO CTOMMOCTM MeponpuaTui no nepexogy Ha HOT (no maTepuanam aHKeT)

dakTnyeckun NpuTok YpenbHble
CTOYHbIX BOS, 3arTparbl
"oa peanusaumm
TexHonornst n coctas CO- TbiC. M3/CyT . CtoumocTb, | ThIC. py6./M3
Ne . (dbakTuyeckunii nnm
OPYKEHUMI (B ckobkax — 5 MITH py6. B CYTKM
nnaHupyembii)
NPOEKTHOEe TbiC. pyo./T
3HauyeHne?) CBO cytkub

1. OuncTtka cTouHbIX BoA. HoBoe CTpouTeNbCTBO

1.1 Monubin komnnekc OCK,

(10,0) 2014-2015 2000 200

BKIOYAs JOOYMCTKY
1.2 | CoopyxeHuss  MexaHu4e-

ckom un  Buonormnyeckon 514 (7,2 MnH

10,3 2013-2015 49,9

OYUCTKM, [OOYUCTKA Ha €Bpo)

dunbTpax
1.3 |Kowmnnekc OC 30 - 1900 63
1.4 | BroGnoK OYUCTHBLIX COOpY-

XEHUN (TOMNbKO aspOTEHKMU, (50) 2015-2019 580 116

BTOPWYHbIE OTCTOMHUKM) C

nepexogom Ha bBHO®
1.5 |Komnnekc OC (220) MpoekTt 2014 8100 36,8
1.6 |Komnnekc OC (255) MpoekTt 2014 11200 43,9
1.7 | CoopyxXeHus OOOUNCTKM 272 2017-2019 850 3,1

2. Y®-obessapaxmBaHue. HoBoe CTponTensCcTBO

2.1 | Y®-ob6e33zapaxnBaHue 176 2014 129 0,74
2.2 | YO-ob6e33zapaxuBaHue 272 2012-2013 427 1,6
2.3 | YD-obes3zapaxmBaHue 500 2015-2016 668 1,3
2.4 | YO-obe33zapaxmBaHue 240 2014-2017 150 0,63

3. OuncTka CTouHbIX BoA. PeKkoHCTpyKLms
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daKTMYECKnii NPUTOK YnenbHble
CTOYHbIX BOA, 3atpaTbl
Nog peanusaumn
TexHonorust n cocTtaB CO- TbiC. M3/cyT . CtommocTb, | ThiC. py6./m3
Ne (cbakTnyeckun unu
OPYXXEHUM (B ckobkax — . MITH pyoO. B CYTKM
nnaHnpyemblii)
NPOEKTHOEe ThbiC. pyO./T
3HauveHune?) CBO cytkuY
3.1 |CoopyxeHns  mMexaHude-
ckom un  Buonoruyeckom
ounctkn (BHO®), pekoH-
CTPYKUMS BO3OQYXOOYBHOMO 16,4 (80) 2016-2020 260 15,9
oTOeneHMss C YCTaHOBKOM
perynupyemMbix BO34yXxo4y-
BOK. Y®-0be33apaxupaHue
3.2 | CoopyxeHus MexaHun4e-
58 (00 pekoHCTpYyK-
ckom un  Bronoruyeckom 2013-2016 497 8,6
ummn 124)
ouncTtkn (BHAD)
3.3 |CoopyxeHus ©Buonorude-
86 2010-2011 249 2,9
ckon o4ncTkn (BHOD)
3.4 |CoopyxeHns  mexaHude-
ckoW u  Buonornyeckon
ounctkn. OTcTamBaHue U
100 2011-2013 837 8,37
BHO®, poounctka Ha ep-
wax, Y®-obeszapaxmBa-
Hue
3.5 |AspoteHkn BHO® (2 nw-
100 2013 341 3,4
HUN),
3.6 |CoopyxeHns  mexaHude-
ckom un  Buonoruyeckom 123 2017 694 5,64
ounctkn (BHOD)
3.7 |CoopyxeHnss Guonorude-
240 2014-2019 270 11
ckon ounctkn (BHOD)
3.8 |CoopyxeHuss  mexaHude-
CKOW K1 Buonornyeckon 350 2017-2019 153 0,44
ouncTtkn (BHOD)
3.9 |CoopyxeHns  mexaHude-
ckom un  Buonornyeckon
383 2015-2021 2954 7,7
ounctkm  (BHO®), po-
o4vncTKa Ha punbTpax
3.10 |CoopyxeHuss  MexaHude-
458 2014-2015 221 0,48

CKOW OYMCTKM
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daKTMYECKnii NPUTOK YnenbHble
CTOYHbIX BOA, 3atpaTbl
Nog peanusaumn
TexHonorust n cocTtaB CO- TbiC. M3/cyT CtommocTb, | ThiC. py6./m3
Ne (cbakTnyeckun unu
OPYXXEHUM (B ckobkax — . MITH pyoO. B CYTKM
nnaHnpyemblii)
NPOEKTHOEe ThbiC. pyO./T
3HauveHune?) CBO cytkuY
3.11 |CoopyxeHns Buonorude-
458 2014-2015 476 1,04
ckon o4ncTkn (BHOD)
3.12 |CoopyxeHns Buonorude-
600 2012-2014 12000 20
ckon o4ncTkn (BHOD)
4. ObpaboTka ocagka. HoBoe cTpomTenscTBO
4.1 | Obe3BoXxMBaHWe ocagka 7,9 ” 3
2,6 T CBO/cyT? 9090
4.2 | O6Ge3BOXMBaAHNE W YTUNN- 115 9,0
2015-2017 104
3auUma ocagKoB 2,771 CB/cyT? 38500
4.3 |Cywka ocagka 76,4 5,9
2015-2017 450
24,2 1 CBO/cyTt? 18600
4.4 | Cywka 1 cxuraHve ocagka 150 5,3
2015-2020 800
30 1 CBO/cyT? 26670
4.5. | CxvuraHue ocagka 330 2008-2010 2250 6,8
5. ObpaboTka ocagka. PekoHCcTpyKums
5.1 |OtpeneHue MexaHude-
16,4 (80) 4,1
CKOro 06e3BoXUBaHNS 2016 67
5,7 1 CBO/cyTt? 11750
ocapgka
5.3 | CoopyxeHns obe3BoxuBa-
97 2,56
HUS W KOMMOCTMPOBAHUSA - 250
30 1 CBO/cyT? 8330
ocapgka
5.4 |Llex mexaHu4veckoro obes-
100 0,37
BOXMBaHWA oOcajka, ycTa- 2013 37,2
38 1 CBO/cyT? 850
HOBKa LeHTpudyr
5.5 |3ameHa obopynoBaHus me-
XxaHu4yeckoro obes3BoxuBa-
. 176 - 186 1,06
HWSI C YCTaHOBKOW JEeKaHTe-
poB
6. QHeprocbepexeHune
6.1 PekoHCTpykumMst  BO3gyxo-
OYyBHOrO OTAENeHNs C ycTa-
. 458 2014-2015 273 0,6
HOBKOW perynmpyemMbix BO3-
OyXOAyBOK
6.2 |Toxe 244 2016-17 160,3 0,66
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daKTMYECKnii NPUTOK YnenbHble
CTOYHbIX BOA, 3atpaTbl
Nog peanusaumn
TexHonorust n cocTtaB CO- TbiC. M3/cyT . CtommocTb, | ThiC. py6./m3
Ne 3 (cbakTnyeckun unu
OPYXXEHUM (B ckobkax — . MITH pyoO. B CYTKM
nnaHnpyemblii)
NPOEKTHOEe ThbiC. pyO./T
3HauveHune?) CBO cytkuY
6.3 |YcTaHoBKa BO34yx04yBOK C
YacToTHbIMK Npeobpa3oBa-
TENSMM W BHeOpeHue Ccu-
24,6 2012 35,2 1,43
CTEMbl  aBTOMaTUYECKOrO
KOHTPOMS 1 perynnpoBaHuns
KMcrnopoga B aspoTeHKe

D Tonbko Ans coopyxeHuii o6paboTkn ocaaka.

2) lononHWTenbHO yKkasaHa NPOM3BOAMTENBHOCTE COOPYXKEHMI 06paboTky ocazka B TOHHAX CyXOro BeLlecTBa
ocagka (CBO) B cyTku. [Mpn oTCYTCTBMM JaHHbIX B aHkeTax obpasoBaHue ocagka no CBO paccuntaHo kak mac-
COBasi Harpyska no B3BeLUEHHbIM BellecTBam ¢ koadduumeHTom 1,15,

3) Ina Hepeanu3oBaHHbIX MPOEKTOB.

[aHHble Tabnuupbl 6.1 npoaHannanpoBaHbl No Bugam paboT B Tabnuvue 6.2.

Tabnuua 6.2 — AHanu3 CTOMMOCTHbIX Noka3aTtenen BHeapeHus HOT (no AaHHbIM aHKeT)

[MonHbIN Anana3oH Kanu-

TanbHbIX BOXEHUN,

ThiC. py6./M3 PeneBaHTHbIN
OO6bekThbl 1 BUA paboT . MpumeyaHus
CYTOYHOW NPOM3BOAM- avanasoH?
TENbHOCTU

MuHumym | Makcnumym

OumncTka cTOuYHbIX BOA. HoBoe MeHbLUas BenmMyMHa OTHOCKTCS
CTPOMTENBLCTBO K CTPOUTENLCTBY TOMbKO Grioka
12 50 35-50 .
BGMONorM4Yeckorm OYUCTKM (aspo-

TEHKN-OTCTONHWKN)

Hoounctka. HoBoe cTpoutesnb- 31 31 31 EOovHCTBEHHOE 3HayeHue, Kpyn-
CTBO ’ ’ ' Heliwme OC
Y®-o6e33apaxmBanne. Hosoe

0,63 1,6 0,8-1,2
CTPOMUTENbLCTBO
Ounctka cTouHbIX BoA. Pekon- EOouHCTBEHHOE 3HaYeHue, Kpyn-
CTPYKLMS COOPYXEHUN MexaHu- 0,48 0,48 0,48 Hbole OC

YECKOM OYUCTKMU
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[NonHbIN AnanasoH kanu-

TanbHbIX BOXEHWN,

TbiC. pyb./m3 PeneBaHTHbIN
OObekThbl 1 BUA paboT MpumeyaHus
CYTOYHOW NPOM3BOAM- avanasoH?
TENbHOCTU
MuHumym | Makcumym
Ounctka cTouHbIX BoA. Pekon- MakcumansHoe 3HayeHue
CTPYKLMSA coopyxeHun Buonoru- BKIoYaeT B cebs nonHywo pe-
YECKOWN OYUCTKM 29 20 1,5-3,5 KOHCTPYKUMIO Kene3obeTOHHbIX
KOHCTPYKLMI, a Takke nepekpbl-
TWE NepPBUYHbIX OTCTOMHUKOB
Ounctka CTOYHbIX BOA. PekoH- MakcumaneHoe 3HaveHue ansi
CTPYKUMSI COOPYXEHUIN MexaHu- HWXXKHEN rpaHuubl  [uana3oHa
yeckomn 7] ounonornyeckomn 0,44 15,9 5-9 OonbLlUMX CTaHUMWA, BKMAOYaeT B
OYUCTKM cebsa 3ameHy BO3OyxXOOyBOK U
Y®-o6e33apaxumBaHme
O6paboTka ocagka. Hoeoe cTpo- [MpvBeOeHHbIe 3HAYEHUSA OTHO-
UTENbCTBO COOPYXXEHUN MexaHu- 3 9 4-5 catca k cpegHum OC
Yeckoro 06e3BoXMBaHUSA
O6paboTka ocagka. Hoeoe cTpo- Bce 3HayeHuMsa oOTHOCATCA K
UTENBLCTBO COOPYXEHUN Tepmu- KpynHbIM 1 KpynHerwum OC.
Yyeckom 0bpaboTku Tpu obbekTa, N0 KOTOPbIM eCTb
53 6,8 5-7 JaHHble, BKMoyaloT B cebs
YCTaAHOBKWN CYLLUKW, CXUraHusi, a
TaKkKe CYLIKU U CXKUraHus (CoB-
MECTHO)
ObpaboTka ocagka. PekoHCTpyk-
0,37 41 0,5-1,5
uus
OHeprocbepexeHue (perynupoBa- 06 143 0.6-1,0
HVe noJayun Bo3gyxa)

1) B paHHOM cryyae — AmanasoH, HanGornee NpurogHbIi ANs UCNONb30BaHUA B Ka4ecTBe OLEHOYHbIX AaH-

HbIX.

CobGpaHHas Mo aHkeTaM, a Takke Mo OTKPbITbIM UCTOYHMKAM MHpOpMaUnst O peannso-

BaHHbIX 1 NNaHUPyeMbIX NMPOeKTax Mo CTPOUTENbCTBY U pekoHCTpykumn OC MCB nossonsiet

caenaTtb crneayuine BblBOAbI:

1. Opranunsauum BKX npoBoasaTt BecbMa 0gHOTUMNHbIE paboTbl no passutuio OC, npeob-

nagaroLwasi YaCcTb KOTOPbIX HanpaeneHa Ha peanu3auunio Takmx ocHoBHbIX HAT, Kak:

- rnybokasi buonormyeckasi o4MCTKa ¢ yaaneHmem asota u oocopa (BHOD);

- YO obessapaxumBaHue,
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- MexaHun4eckoe 06e3BOXMBaHME ocaaka.

2. Bce BHOBb co3gaBaemble 1 pekoHcTpynpyemble OC 'CB cosgaotcsa no TexXHonormsam
rpynnsl BHA®. 310 noaTBep)KAaeT nNpaBuSIbHOCTb YCTAHOBIIEHNA 3TON TEXHONOIMMU B Kaye-
ctBe 6aszoBon HOT (cm.: pasgen 5).

3. Pa3bpoc yaenbHON CTOMMOCTM 00 bEKTOB MO BOMbLUMHCTBY BUAOB paboT cocTaBnseT
oT 3 0o 30 pa3. OCHOBHble NPUYUHBI Takoro pasbpoca:

- pasnunyHasn aonsa paboT NO PEKOHCTPYKUMM (2 BO MHOIMX Cry4asix — no CyTW, HO-
BOMY CTPOUTENBCTBY) CTPOUTESbHBIX KOHCTPYKUMA. Hannumne takmx paboT B NPOeKTe MHOro-
KpaTHO yBENnMYMBaET €ro CTOMMOCTb MO CPaBHEHMIO C peTexHonornsaunen (M3MeHeHNeEM Tex-
Honornm ¢ 3ameHon obopyaoBaHus);

- pasnMyHasa Npom3BOANTESNTbHOCTE OOBHLEKTOB (0QHAKO BMAHWE 3TOro dpaktopa ga-
NIEKO He Bcerga nNposBnsaeTcs);

- 3HAYUTENbHbIE M BO MHOMMX Crydasgx HEOOOCHOBAHHbIE pacxoXxaeHus akTnye-
CKOWM N NPOEKTHOW NPON3BOAMTENBHOCTU, NPUBOASLLME K MHOTOKPATHOMY 3aBbILLEHUIO 3aTpaT
Ha co3gaHue obbekTa;

- pasnuyHasa gons onuuoHanbHbIX PaboT N0 PEKOHCTPYKLMM OOBEKTOB BCMOMOra-
TENbHOro Ha3HaA4YEeHNS, BKIIOYEHHbBIX B COCTaB NPOEKTA;

- CYLLLeCTBEHHbIE pasnnynsa B CTOMMOCTU npuobpetaemoro obopyaoBaHus, cBs3aH-
Hble KaK C MeCTOM ero Npou3BoACTBa, TEXHUYECKUM YPOBHEM, TaK U C Cyrybo cybbeKTUBHbBIMA
drakTopamu;

- OTCYTCTBUE YETKUX NPEeACTaBfEHNN Y OpraHoOB rocyJapCTBEHHOrO yrnpaBneHnsa m
3KCNepTM3bl 0 CTOMMOCTN MHOMMX BUOOB 060pya0oBaHMS.

4. bonbWKHCTBO BHOBbL cTposiuxca OC 'CB BkntovatoT B ceba 4O0OYMCTKY, AeKnapu-
pyemyto 0o goctumkeHus MNOKpuexos. B TO XXe Bpemsa aHanua nokasartenen peann3oBaHHbIX 00b-
eKkToB (pasgensbl 3, 4) He NOATBEPXOAET AOCTUXKEHUS 3TUX 3HAYEHUI Ansa 60NbLION YacTu no-
KasaTeneun kayecTBa OYMUCTKM.

5. Nony4eHHbIn N0 aHKeTaM 06beM WMHOpMauMM HeLOCTaTOYEeH ANSA onpeneneHus

BNUAHUSA npounssoantenbHocTn OC Ha CTOMMOCTb BHEAPEHUSA OCHOBHbIX HAT.

6.2 AHann3 akoHoMmu4yeckon aoctynHoctn BHeapeHua HAOT ana

opraHnsauun BKX

C y4yeTOM 3KOHOMMYECKUX Npobrem oTpacnu, U3NOXeHHbIX B pasaene 1, BaXHO npo-

aHann3npoBaTb 3KOHOMUYECKYIO AOCTYMHOCTb CTOMMOCTM nepexoga Ha HAT.
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B Tabnuue 6.3. npuBeaeHbl OCHOBHbIE [aHHbLIE MO YCIOBHOMY OOBLEKTY, NpuHUMal0-
wemy 100 Tbic. M3 CTOYHBIX BOA B CYTKM, UCMOMb30BaHHbIE 3aTeEM A aHanu3a aKoHOMUYe-
CKOW OOCTYNHOCTM, NpoBedeHHoro B Tabnuue 6.4. AHanus npoeedeH Ans AByX CUTyauun ¢
TapndoMm Ha BOOOOTBEAEHNE — OTHOCUTENBbHO BbICOKUM U HU3KUM 3HaYeHusMu Tapndos (Mo

AaHHbIM Tabnuubl 1.6).

Tabnuua 6.3 — TexHMKo-3KoHOMMYeckme napamMmeTpbl ycnosHbeix OC CB

MokasaTenb EaonHuubl nsmepeHus 3HaveHne MpumeyaHune
OnnayeHHbIV NPUTOK (06bEM Oxkono 15 % npuToka B cu-
CTOYHbIX BOA, 3a KOTOPbIN NOMy- CTeMy BOAOOTBEEHUNS SABNs-
YeHa onnarta no Tapudy Ha BO- eTcsl HeonnaynBaembiM (He-

MIH. M3 B rog
[ooTBeAeHme) KOHTpOMMpyeMbI ApEeHax, a
TakKe TexHomnorm4eckmne pac-
31 xoabl opraHunsauun BKX)
Tapud Ha BogooTBeAeHNE: py6./m3 rog
- HN3KOe 3Ha4yeHune 18
- BbICOKOE 3Ha4eHue 28
Honga akcnnyaTtauumn OC I'CB B
Tapude % 40
[oxopn oT oeaTenbHOCTU No
OYUCTKE CTOYHBbIX BOA MITH py6. B rog
- Npy HU3KOM Tapude 223
- Npuv BbICOKOM Tapude 347
Mpubbinb opraHnsauyumn BKX no- Ons cnpasku: cebiwe 80 %
cne HanoroobnoxeHus % 8 opraHusaummn BKX y6bIToYHbI
MpubbInb OT AeATEeNbLHOCTM MO
OYUCTKE CTOYHBbIX BOA MITH py6. B rog
- NpY HU3KOM Tapude 18
- Npwn BbICOKOM Tapude 28

B Tabnuue 6.4 npuBeaeHo conocraBneHne HeobxoanuMblx 3aTpaT No OCHOBHLIM Buaam
paboT ¢ 060poTOM N NPUBLINBLID NPeanpPUSATMIA oTpacnn. [ns npumepa BbiGpaHbl ABa YPOBHSA
cToMMoCTU 0obObekToB (Tam, rae MMenucb Heobxoaumble OaHHble, — MO GMONOrnM4yeckon

OYMCTKE U MexaHM4YeckoMmy 06e3BOXXMBaAHWUIO) 1 ABaA YPOBHSI TapMdOB Ha BOAOOTBEAEHME.
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Tabnuua 6.4 — AHanua goCTynHOCTK paboT no BHegpeHuto HOT

Heobxogumble NHBECTULMM CpOK peanun3auunn npn nH-

BECTUPOBaHUW B AaHHbIA | COOTHOLLEHME CTOU-

YaenbHble, NPOEKT BCen Npubbinn OT | MOCTU paboT ¢ ao-
Bugbl pabot no ne-
ThiC. py6./M3 cyTOY- MonHble, [AeATeNbHOCTM M0 OYUCTKE | XOOOM OT [esATerb-
pexoay Ha HOT
HOW NPOM3BOAU- MITH py6. CTOYHbIX BOZ (AnanasoH HOCTM MO OYNCTKE
TenbHOCTU ONS HU3KOrO Y BbICOKOrO CTOYHbIX BOA,

TapudoB), net

CTpounTenbLcTBO HO-
Bbix OC 'CB, 6e3 20 2000 70-110 5,8-9,0

OOO4YUNCTKN

PekoHcTpykums OC
'CB c nepexogom
Ha TEXHONOrMo C 2 200 7-11 0,6-0,9
yaaneHvem asorta u
doctopa
CtpounTtenbcTBo
yCTaHoBKKN YD-06e3- 0,7 70 2,5-4,0 0,2-0,3

3apaxunBaHusa

CtpounTenbcTBo Ho-
BOrO Liexa MexaHu-
2 200 7-11 0,6-0,9
Yyeckoro o6e3BoXu-

BaHUA

PekoHcTpykums cy-
LLIeCTBYIOLLIErO Lexa
1 100 3,555 0,3-0,45
MeXaHWYeCcKoro

06e3BoXnBaHUSA

CTpouTtenbctBo

YCTaHOBKWN CXUraHns 8 800 28-44 2,3-3,6

ocagka

M3 tabnuubl 6.4 cnenyer:

- ons opraHmsauun BKX 3a c4eT cOBCTBEHHbBIX CPeACTB OTHOCUTENBHO AOCTYMHbI MO-
AepHU3aumsa HeyaoBNeTBOpUTENbHO paboTarowero uexa MexaHn4eckoro ob6e3BoXmBaHus 1
BHEeApPEHME TEXHONOMN aKonormyeckn 6esonacHoro YP-obessapaxmaHus. Kak nokasbiBatoT
AaHHble pasgena 2, UMEeHHO No 3TMM HanpasfieHUAM 3adUKCMpPoBaH HaMbonbLLUMA NPOrpecc
B MOAEPHU3aLuK;

- pekoHcTpykuma OC MCB ¢ nepexogom Ha TEXHOMOrMK C yaaneHvem asota u ¢oc-
dopa (aaxe npun HebonbLUMX 3aTpaTax Ha obLiecTpoutTenbHble paboTbl) AOCTYNHa ANs opra-
Hu3aunn BKX Tonbko npu npusnevyeHmm K ee oMHaHCMpPOBaHNIO COBCTBEHHbIX BHETAPUMHbIX
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WCTOYHMKOB (NiaTa 3a nogknioyeHne HoBbIXx abOHEHTOB, NMnaTta 3a HeraTMBHOE BO3OeNCTBue
Ha L|CB, BHOocumasa aboHeHTamn). OgHaKo Hanu4me TakoBbiX HE MOXET ObITb rapaHTUPOBaHO.
MoakntoyeHne HOBbIX abOHEHTOB B 3HA4YMMbIX MacluTabax TpebyeT COOTBETCTBYHOLMX TEMMNOB
pas3BuUTUS NocerneHns, a Nnarta 3a HeraTMBHOe BO34ENCTBME AOMKHA BHOCUTLCA aboHEeHTamum
TONbKO NpU HapyLleHnax TpeboBaHum;

- cTpouTensbCcTBO HOBbIX OC M yCTaHOBKM MO CXKUraHUO ocajka (Ha NosHbIA pacxof
CTOYHbIX BOA OT HACENEHHOro NyHKTa) oMHAHCOBO HEAOCTYNHO AN NoAaBnstowero 60nbLnNH-
cTBa opraHmsaumnn BKX 6e3 npenmyLLecTBEHHOro yyactmus OogpkeTHOro oMHaHCUpoBaHUS,
rPaHTOB U T. N.

BaxHo oTmMeTuTb, 4TO nepexoq Ha HOT B GoOnbLUIMHCTBE Criyd4aeB He TOSbKO TpebyeT
3HauYUTENbHbIX KanuTasbHbIX BAOXEHUN, HO U NMPUBOAUT K CYLLECTBEHHOMY POCTY 3KcnsyaTa-
LUMOHHbIX 3aTpat. Hanpumep, nepexog ot 60O k BHO® npnBoAnT K yBENMYEHMIO TOMBKO 3aTpaT
Ha obcnyxneaHue obopyaoBaHus U Ha peareHTbl He meHee 0,5 py6./m3 npu Guonoruyeckom
yoaneHun gocdopa v He meHee 1 py6./mM3 npy xummnyeckom yaaneHun gocgopa, a ¢ y4eTom
aMOPTU3ALMOHHbBIX OTYMCIIEHUI Ha CTPOUTENbHbIE KOHCTPYKUUM — He MeHee 0,7 n 1,2 py6./m3
npu pekoHCTpyKLumn 1 1,3 1 1,8 py6./mM3 Npn HOBOM CTPOUTENBLCTBE COOTBETCTBEHHO. K Npoek-
TaMm, OKyrnaembIM 115 OpraHn3aLunin, MOXXHO OTHECTU TOMbKO TEXHONOrMK B obnactu aHeprocte-
pexXeHusi, a Takke (He BO BCEX Cy4vasix) PEKOHCTPYKLMIO LLIeXOB MEXaHNYECKOro 06e3BOXMBaHMS.

[ononHuTenbHble aKcnnyaTauMoOHHbIE 3aTpaTbl B YCMOBUSX perynupyemoro Tapuda
CYLLECTBEHHO YMEHbLLAKT CNOCOBHOCTL opraHunsauum, akcnnyatupyowen OC, K noraweHuto
KpeauToB, B3ATbIX HA BHeApeHue aaHHbix HOT. BaxxHO oTMeTUTb, YTO 0O bEKTMBHOE yBENNYE-
HUWe 3aTpaT Janeko He BO BCEX Cryyasx HaxoauT OTpaXXeHe B HOBbIX Tapudax, B pesyrnbTtaTte
4yero NpegnpuaTusa 6oiBalOT BbIHYXAEHbI B fy4ylLEeM Criydae KOMMNeHcMpoBaTbh BO3pocLUne 3a-
TpaTbl HA MOAEPHU3NPOBAHHbIX OObEKTAxX COKpalleHWeM HeoBXOAMMbIX MUHUMAarbHbIX 3a-
TpaT Ha Apyrux yyactkax npoussoacTtea (cM.: Tabnuua 1.7, pasgen 1). MI3BeCcTHbI Takke cny-
Yau, Korga CoOOpY>XeHUs, NOCTPOEHHbIE 3a cpeAcTBa rocbogkeTa, He Mornu BbITb 3anyLeHbl
ANVTEeNbHOE BpeEMS M3-3a OTCYTCTBUS CPeaCcTB B Tapude.

MoTpebHOCTb B yBENU4eHnn Tapuda, npu peannsaumm nepexoga HAT 3a cyeT ero uk-
BECTULMNOHHOW COCTaBnALEN, NPUBIN3NTENBHO COCTaBuUT (A8 YCNoBuU cpegHero Tapuda,
NPUHATOrO paBHbIM 24 py6./ m3):

- ONs nepexoda Ha mMexaHuveckoe o0b6e3BoxuBaHue (Npu MHaHCMpPOBaHMK 3aTpaT B
TeyeHne 3-x net) — 8 % Ans peKoHCTpyKuun n 16 % ans HOBOro CTPOUTENbLCTBA, BKIHOYas

yBenuyeHne cebectonmocTy;
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- AN nepexoa Ha TeXHoNornn yaaneHus asota u gocdopa (MPUMEHNTENBHO K NPo-

ueccy BHOBX®, npu pnHaHcMpoBaHuM 3aTpaT B TeyeHue 5-x net) — 15 % ana pekoHCTPyK-

umm 1 120 % ons HOBOro CTPOMTENLCTBA, BKIOYas yBennyeHne cebectommocTu. MNocneaHsas

umdpa abconoTHO HepeanucTuyHa.

6.3 QKOHOMUYECKMI aHanNu3 akonornyeckomn agpcpeKTMBHOCTH

ucnonb3osaHusa HOT

BaxHbIM BOMNMPOCOM ABIIAKOTCA yaelbHble eANHULIbI NSMEePEHNA 3KOHOMUNYECKUX MOKa-

3atenen. B aTol cdhepe cyllecTByeT HECKONbKO NMPUMEHSIEMbIX NOAXOA0B, XapaKTepUCTUKM

KOTOpbIX NpMBeaeHbl B Tabnuue 6.5.

Tabnuua 6.5 — Cnocobbl BbipaXXeHMs1 SKOHOMUYECKNX NoKasaTesrien TEXHONOrmm

3[aHunA (pPeKoH-

CYTOYHOW Npo-

TalnbHbIX BJ10-

cnocob, npMmMeHs-

Haunbonbluee ko-

BbipaxkeHune
yOenbHbIX 3KO- EonHnubl
OnpegeneHne lMpumeHeHne MpeumyliecTea HepocTaTtkm
HOMMYECKMX NO- |  N3MEpPEHNs
KasaTernen
CtoumocTb co- |Pybneit Ha m® |Cymma kanu- | TpaguLMOHHBIN MNpocToTa. He yuntbiBaeT KO-

JIM4eCTBO yaanse-

HOIo Xutensa

TanbHbIX BO-
YKEHWUN, OTHe-
CEHHasi K Yuc-
NEHHOCTU XN-
Tenen, obeny-
XnBaeMbIX
JaHHbIM 00b-

EKTOM

pybexom

3HayYeHun yaenb-
HOro BogooTBEdEe-
HUS, YacTo
CUIbHO pasnuya-
FOLLMXCA Opyr oT

npyra

ctpykumm) OC | usBogutenbHo- | xeHui (K), oT- | eTcs Ansa oueHKn | NMYecTBO UHMOP- | MbIX 3arpsi3HEHUI
CTN nnu HeceHHas K Cy- | HeobxoauMbIX ka- | MaLmu NpucyT- n rnybuHy
py6./TbIC. M3 TOYHOW Npo- nUTanbHbIX BAO- | CTBYET B TakOM oymcTkn. He yum-
roqoBOM NPO- | EKTHOW NPOU3- | KEHWUN BblpaXKeHnu ThbIBaeT 3Kcnnya-
N3BOANTENLHO- | BOAUTESLHO- TaUMOHHBIX 3a-
cTH CTH Tpart
Pybnen Ha og- | Cymma kanu- | MpumeHsieTcs 3a | He 3aBucut ot He yuuTbIiBaeT Ko-

nuyecTBo yaanse-
MbIX 3arpsA3HEHNN
n rnybuHy
o4nUCTKU. He yun-
TbiBaeT 3Kcnya-
TaUMNOHHBIX 3a-

TpaTt
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BblpaxeHue

yAenbHbIX 3KO- EaonHnubl
Onpegenexne lMpumeHeHune MpeumyliecTBa HepoctaTtkm

HOMMYECKMX NO- | U3MEpPEHNs

KasaTernen
OkcnnyaTtaun- | Py6nen Ha m® | Cymma 3kc- TpaavuMOHHbIN MNpocToTa. He yuntbiBaeT Ko-
OHHble 3aTpaTbl | OYULLIEHHOM nnyataumoH- | cnocob, NnpuMeHs- | Hanbonbluee ko- | nMyecTBo yaanse-
(cTonmocTb CTOYHOW BOAb! | HbIX 3aTpat €TCs AN OLUEHKN | IMYecTBO MHAOP- | MblX 3arpAa3HEHUI
OYUCTKN) (C), oTHeceH- |3aTpaTt Ha OYUCTKY | MauMm NpUCyT- n rnyouHy

Hasi K CyTou-
HOW dhakTu4e-
ckom (kak npa-

BWI1O) NpOn3-

1 Tapndoobpaso-

BaHUA

CTBYET B TakOM

BblpaXXeHnn

oyumcTkn. He yum-
TbiBaeT KanuTanb-

HbIX BINOXEHUN

BOAMUTENBLHO-
cTH
MpuBepeHHble |Kak npasuno, |IM=C +Eu- K, | TpaguunoHHbIn MpocToTa, oco- YCnoBHOCTbL BENn-
3aTpaTbl no obbekTy B | unu €nocob, NpuMeHsi- | 6eHHO NpUrogHo | YnHbl EH, no-
uernom, pyod- M=Tuw-C+K |eTcagnsa cpaBHe- |ans conocTaene- | CKOMbKY COOAEPXUT
nen. Moryt HUSA BapuaHToB HWSi UHHOBALMIN, C | HOPMaTUBHbIV
ObITb OTHE- TEXHUYECKUX pe- | 3afaHHbIM npe- CpOK OKyrnaeMo-
CeHbl K M3 LLIEeHWIA AenbHbIM CPOKOM | CTW, NITOXO MOAXO-
OKyrnaemocTu OUT K peLleHunio
9KONOrMYEeCcKnx 3a-
fad. Hukak
He CBSA3aH C Konu-
4YeCTBOM yganse-
MbIX 3arpsi3HeHUN
1 rnyéuHon
OYUCTKM
3aTpaTbl XKu3s- Kak npasuno, |llonHble 3a- Pa3paboTaH 3a O6beKkTUBHbIN Me- | ManooCBOEHHbIN
HEHHOro uMkna |no obbekTy B |TpaTtbl Ha pybexom, Ha4yan |ToA NofHoro MeTOoA.
(LCC) uernom, pyod- OYHKUNOHNPO- | TPUMEHATBLCA B ydeTa 3arpar, B Hwukak He cBsi3aH C
newn. Moryt BaHue 00b- BKX Poccun B no- | Tom yucne kak KONnnyecTBoM yaa-
ObITb OTHE- eKTa, oT ero cnegHuve rogbl ans obopygoBa- | NAeMbIX 3arpsi3He-
CeHbl K M3 co3gaHnsa oo HWS ¢ HeBOMbLLMM | HUA 1 TNYBUHON

OEeMOHTaxa

CPOKOM CInyx0bl,
Tak u gns obopy-
[I0BaHNs CO 3Ha-
ynTenbHbIMK 3a-
TpaTamMu Ha Kanu-

TanbHbIA PEMOHT

OYNCTKN
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BblpaxeHue
yAenbHbIX 3KO-
HOMWYECKMX MO-

KasaTtenemn

EgnHnubl

n3mepeHud

OnpepeneHune

MNpumeHeHne

MpenmyliecTtsa

HepocTaTtku

YpoenbHble 3a-

Py6ne Ha kr

Cymma 3atpaTt

B03MOXHbIN NoKa-

YyuTbiBaeT KONu-

TpyaHocTn C

OTHECEHHbIE K
CHWXEHMIO Be-
NWYUHBI NHTE-
rpanbHOro noka-
3arens Kave-
CTBa OYMCTKU
(M nHoro Kom-
NEKCHOro Kpu-

Tepus)

LmKna, oTHe-
CEeHHas K
macce yganeH-
HbIX 3arpsi3He-
HWK, NpuBe-
OEHHBIX K Kpu-
Teputo UMKO

BOYHUKa

TpaTbl, OTHe- yAaneHHbIx 3a- | (B Nobom Bbl- | 3aTenb. Mogob- 4YecTBO yaaneH- onpegeneHnemM
CEHHblE K yaa- | rpsi3HEHWI paxkeHun), oT- | HbI NOAXO0A NPU- | HbIX 3arpsi3HEHUA | COBOKYMHOM
NEHHbIM 3arpsis- HeceHHas K MeHseTCa npu Maccbl yaanex-
HAOLLMM BelLle- Macce yaarneH- | aHanmse aHep- HbIX BELLECTB
cTBam HbIX 3arpsidHe- | roaddeKTNBHOCTH BBUAOY UX pasnmy-
HUI Buonornyeckon HOW 3Konornye-
OYNCTKM CKOW OnacHoCTK
Barparthbl xu3- | Pybnei/epq. Cymma 3atpat |[pegnoxeH ana | KoppekTHo onpe-
HeHHoro uukna, | MKO XM3HEHHOTO HacTosLLEero cnpa- | genseTcsa Konu4e-

CTBO yAaneHHbIX

3arpsA3HeHnn

Tw = 1/En.

MpumeyaHue. * Ew — HOpMaTUBHBIN KOSMPULNEHT dDMEKTUBHOCTU KanuTanbHbIX BROXeHWUn, Tu — HOp-

MaTUBHbIN KOIDMDULIMEHT OKYNMaeMoCTW KanuTarnbHblX BrnoxeHuin. Ex npuHmnmaetcs ot 0,12 pno 0,17, BennyunHa

Taknum obpasom, onTUManbHbIM MHCTPYMEHTOM A5l 3KOHOMMYEckon oueHkn HOT aB-

NAETCS IKOSIOro-aKOHOMUYeckas aPeKTUBHOCTL (33J) 3aTpaT XKU3HEHHOro umkna. [nsa ue-

nemn HacToAWwero cnpaBoOYHMKa nog 3TMm TepMMHOM Mnoapa3yMmeBaeTCcAd OTHOWEHNE 3KOHOMU-

YecKux 3aTpaT Ha CoKpallleHne cOpocoB B BOAHbIE OOBLEKTHI K 3KOMOrMYeckomy pesynbTaTy,

BblpaXXeHHOMY B KOMMJIEKCHbIX eanHunuax (VIHTeraJ'IbHOMy nokKasaTtesito Ka4ectBa O4YUCTKMH,

UMKO mnn nHomy KomnnekcHoMy KpuTteputo). Hanbonee ToYHbIN pedynbtat gns 393 gact

OTHOLIEeHWne 3aTpaT XM3HEeHHOro UuKna K CHM>KeHnt0 BeJNTMYnNHbI UIMKO.

Kak nokasaHo BbllLe, MeponpnaTnaMm, OTHOCUTESIbHO AOOCTYMNHbIMW OpraHn3auundam,

akcnnyaTtupytowmum LICB, sensatoTcs:

- PEKOHCTPYKUUA OEUCTBYIOLLNX COOPYXEHUN OYUCTKM C ucnonib3oBaHvem HOT 7 n

HOT 8, B MeHblen ctenenn — HAOTY;
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- CTPOUTENBLCTBO COOPYXeHMI 06e33apamBaHus (Ha BCEX NPOaHann3npoBaHHbIX 00b-
ekTax ucnonb3yetca Y® obnyyenne — HAOT 4x);

- BHeapeHue obopyaoBaHusa Ans MexaHuveckoro obessoxmsanna (HOT 10).

Mepexon Ha akornorndeckn 6esonacHoe obessapaxvBaHue He UMeeT anbTepHaTUB.

AnbTepHaTUBON MexaHunyeckomy obesBoxuBaHuio (HOT 10a) B page criyyaeB MoOXeT
6b1Tb HAT 10B — ¢ 06€3BOXMBAHMEM Ha UIOBbLIX NSoLWaaKax ¢ MCNoNb3oBaHMEM (PrOKyNsH-
ToB. TexHonorna HOT 10B Ha cyLleCTBYOLMX UNOBbLIX Nowagkax (Npu nx Hagnexatliem co-
CTOSIHUW, KNMMaTUYECKMX YCNOBUSX U rpagoCTPOUTESNIbHOW CUTyauun) no3BonseT nonyyntb
TOT Xe TexHonorn4ecknin acppekr ¢ 3atpatamm Ha 1 T CB ocagka B 5—10 pa3s Huxke [29].

B obnactu ounctkn CB 3agava AoCTMXKEHMA HanbOonbLUEN 3KONOro-3KOHOMUYECKOWN
apheKTUBHOCTU MHBECTULUUIN TpebyeT NpoBefeHUs cneumanbHOro aHanuaa.

B Tabnuue 6.6 npuBeaeHbl onvcaHne OCHOBHbIX BapUaHTOB TEXHOMOrMnM Afsi HOBOro
CTpouTenbCTBa U pekoHCTpykummn OC:

- Knaccuyeckasa buonornveckas ouncrka (Ne 1);

- TexHonorna ¢ yganeHnem asota un pocgopa (Ne 2);

- TEXHOMOrMA ¢ yganeHnem asorta n gpocgopa, ¢ 4OoYMCTKOM Ha dounbTpax (Ne 3);

- TEXHOMOMMA ¢ yganeHnem asota u gocdopa, ¢ A00YNCTKON (NnocrnenoBaTenbHO) Ha
ouocmneTpax n uneTpax, opmeHTupoBaHHasa Ha goctmkeHue MOKpsexos (N2 4).

PaccmoTpeHbl noaBapunaHTbl peanu3aumm OaHHbIX TEXHOMOMMW C HOBbIM CTPOUTENb-
CTBOM U pekoHcTpykumnen (A n b cootBeTcTBEHHO). [loa pEKOHCTPYKLUMEN noapa3yMeBaeTCs
NCMNONnb30BaHME CYLLECTBYIOLLNX EMKOCTHbBIX COOPYXKEHUI (C HEOOXOANMOW CyLLLECTBEHHON pe-
KOHCTPYKLUMEN CTPOUTESbHBIX KOHCTPYKLMIA, 0becneymBatoLLen nx pacHeTHbIN CPOK CryX0Obl B
TeyeHue criegyrowmx 50 net). CoopyxeHuss obpaboTkm ocagka B [aHHbIX pacyeTax

He yyTeHbl. Bce TexHonormm nogpasymeBatoT o6e33apaxvBaHue.

Tabnuua 6.6 — OCHOBHblE BapnaHTbl TEXHOMOMMI A1 HOBOrO CTPOUTENLCTBA N pekoHCTpyKumnn OC

Homepa OcHoBHblE (MUHK-
OnumoHanbHble
Howmep Ba- COOTBET- ManbHO Heobxoau- MNpvmeHeHue pea-
TexHonorus MeponpusTUst
puaHTa CTBYIOLLMX | Mbl€) TEXHUYECKME reHToB
(Buabl pabor)
HOT MEepOonpUATUS

A. HoBoe cTponTenbscTBo

A1 MonHasa Guonoru- - CTpouTenbcTBO HoO- He TpebytoTtes
Yyeckas o4ymncTKa BbIX COOpPYXEHUI
(BO) — HoBoe MeXxaHu4ecKomn "
CTPOUTENBLCTBO nonHon 6uonornye-
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Homepa OcCHOBHblE (MUHK-
OnumnoHanbHble
Howmep Ba- CoOoTBET- MarnbHO Heobxoau- MpumeHeHne pea-
TexHonorus MeponpusaTUs
puaHTta CTBYWOLIUX | MbI€) TEXHNYECKME reHToB
(Buabl pabor)
HOT MeponpuUaTUs
CKOW OYUCTKM (BKIHO-
Yyasg adpPOTEHKN MU
BTOPWYHbIE OTCTOM-
HWUKW)
A2 Buonornyeckas 7r-e CoopyxeHust mexa- Heobxogumbl  no
ouncTka c ypane- HUYECKON U MOJTHOW TEXHOMNornam
HueM asoTta u ¢oc- BGuonornyeckon BHOX®
¢opa (BHOP) OUNCTKM  (BKNtOYas n BHOBX®
adpOTEHKN 1 BTOPUY-
Hble  OTCTOWHMKWM).
Ob6bem aspoTeHKOB
okono 200 % ot BO,
nnowaae  BTOpWY-
HbIX  OTCTOWMHWKOB
okono 200 % ot BO
A3 Buonornyeckas 9a CtpouTtenbcTBo co- To xe. BoamoxHo
ouucTka C ypane- opyxeHun no A2 c npumMmeHeHne gro-
Huem asorta u oc- GrIOKOM  AOOYUCTKM KynsHTa
dopa n ¢ Joo4UCT- dunsTpoBaHNEM
KOW Ha dounbTpax
A4 Brvonornyeckas 9a, a Takke | CTpouTenLCTBO CO- KoarynsHr.
ouncTka C ypane-| [JoOnNOMHWU- |opyxeHun no A2 ¢ BoamoxHo npume-
HMeM as3oTa u oc-| TemnbHble |OuopeakTopamu [o- HeHne dnoky-
dopa 1 C MHOrOCTY-| noanpo- | O4YNCTKM (OT amMMmo- ngHTa.
neH4yaTon AOOYUCT-| LECChbl, HE |HUAHOrO W HUTPUT- OpraHunyeckun
KOW OT CcoegMHEHWN | OMUCaHHble |HOro  asoTa, npwu cybctpaT ana pe-
asoTta n dgocdopa, kak HOT | HeobxogumocTn — HUTpUdUKauuu
BIK, B3BeLEeHHbIX OT HMTpPAToOB) M CO-
BeLLeCTB OpYXEHUAMM o-
OYUCTKM hUnNbTpoBa-
HUem
B. PekoHcTpykumsa
b1 MonHass  Guonoru- - PekoHcTpykums (ka- He TpebytoTcsa
yeckas o4ncTKa NUTanbHbIA PEMOHT)
(BO) CYLLIECTBYIOLLMX CO-

OpyXeHui 6e3 nsme-

HEHWNA TEXHOJ10Inn, C
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Howmep Ba-

puaHTa

TexHonorus

Homepa
COOTBET-
CTBYIOLLNX
HAOT

OcCHOBHblE (MUHK-
ManbHO Heobxoau-
Mbl€) TEXHUYECKNE

MeponpuUsTUst

OnumnoHanbHble
MeponpuUsTUs

(Buabl pabor)

lMpumeHeHue pea-

reHToB

3ameHon obGopyao-
BaHuA, ANA npoane-
HWUSI CpoKa 3Kcrnnya-

Tauum

B2

Buonornyeckas
ouncTka c ypane-
HueM asoTta u ¢oc-
topa (BHAD)

PekoHcTpykuust  co-
OpYXeHuii, paboTas-
LUMX NO TEXHONOrMK
BO,
He bornee 35-50 %

Harpy>eHHbIX

OT MPOEKTHOro HOMU-
Hana (3aBucut OT
NMPOEKTHbIX apaMeT-
POB COOPYXEHUA W
3arpsi3HEHHOCTU

CTOYHbIX BOA). BblI-
OeneHne B a’spo-
TEHKe, KaKk npaBuno,
Tpex pasHOBUOHO-
CTen TexHonorude-
CKMX 30H. YCTaHOBKa
Mellariok B Heaspu-
pyembix 30Hax,
HaCOCOB pPELMPKYnsi-
LMK, Npoknaaka, npu
HeobxoagumocTy,

TpybonpoBoaoB.

YcTaHoBKa HOBOW
a’paLoHHOM cu-
cTeMbl B Heobxoau-

MbIX 30Haxy

KanutaneHbin  pe-

MOHT  CTpouTEb-
HbIX KOHCTPYKLWNA,
NPOXOAHbIX MOCT-
KOB U, 3aMeHa
Pe-

KOHCTpYKUMA mexa-

orpaxgeHun.
HUYECKOWN yactu
BTOPUYHBLIX OTCTON-
HWKOB M HaCOCHOM
cTaHumMM BO3BparT-

Horo wuna. Pekon-

CTPYKUMS MepBuY-
HbIX OTCTOWMHWKOB
(no  HasHadeHwuio,

nmbo ¢ ucnonb3o-
BaHMEM B KayecTBe
aHaspOOHbLIX  30H,
nnbo ansa npedep-
MeHTauum ocagka).
PekoHcTpyKkuma co-
opyXeHun  rpybon
MEXaHN4eCcKom

OYUCTKN.
3ameHa BO3ayxo-
OYBOK C YCTAHOBKOM
perynmpyemMbix ar-
peratos?
YcTaHoBKa KWr.
CoopyxeHust  xpa-
HEHWsl, MNPUroTOB-

NneHna n gosnposa-

PeareHTt  (koary-

NSHT) Ana  oca-

docda-

TONMbKO B

XOeHus
TOB
cxemax BHOX® un
BHOBX®
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O4YnCTKka C Yyaane-

Huem asoTta u oc-

OpYXXeHUn no-

OYMCTKM Ha punb-

Homepa OcCHOBHblE (MUHK-
OnumnoHanbHble
Howmep Ba- CoOoTBET- MarnbHO Heobxoau- MpumeHeHne pea-
TexHonorus MeponpusTUs
puaHTta CTBYWOLIUX | MbI€) TEXHNYECKME reHToB
(Buabl pabor)
HOT MeponpuUaTUs
HWS pacTBopa pea-
reHTagnsa ocaxnge-
HUSA docoaros
(ona cxem BHOX®
n BHOBX®)
b3 Buonornyeckas 9a CtpouTtenbcTBo co-

LEeHHbIX Be-

llecTB — Kak [go-
MonHuUTenbHasa cra-
AMS K CYyLLEecTBYO-
LWMM  PEKOHCTPYU-
poBaHHbIM  COOpY-

XEeHNAM

dopa (BHOP) n go- Tpax
oyncTka OT B3Be-
LLIEHHbIX Be-
wects — Kak [Jo-
nonHuTenbHasa cra-
ANs K CcyllecTBylo-
LWMM  PEKOHCTPYU-
POBaHHbIM  COOpY-
XEHUAM

b4 Buonornyeckas 9a, a Takke | CTponTenbLCcTBO
oyncTKa C ypgane- | AONOSHK- MHOFOCTYNEeHYaTbIX
HMem asoTta 1 oc- | TenbHble COOpYXeHui ao-
dopa (BHOP) u oo- | nognpo- OYUCTKU OT coeaunHe-
O4YNCTKa OT coefu- | Lecchbl, He|HUW asota u oc-
HeHuI a3oTa u oc- | onnucaHHble | dopa, BIK, Base-
¢opa, BIK, B3Be-|kak HOT LUEHHbIX BELLECTB

1) 370 MeponpuaTe KanuTarnbHOro PEMOHTA, Kak NpaBuno, COBMELLAEMOe C PEKOHCTPYKLIMEN.

2 MeponpuaTtue, UMetoLLee kak TeXHOMOrM4Yeckoe, Tak U 9KOHOMUYECKOe 3HaJYeHue.

CpaBHeHVe NSATU BapuaHTOB TEXHOIOMin NpoBeAeHO Mo MeToAMNKe pacyeTa CTOMMOCTU

XW3HEHHOro uukna, ¢ ynpoweHunamu, npumeHmntensHo Kk OC CB ¢ npuToKkoM CTOYHbLIX BOA

100 Tbic. M3/cyT npvBeaeHo B Tabnuue 6.7. 3a pacyeTHbIn cpok cnyx6bl OC (50 net) Gyoet
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oumieHo 1825 mrnH M3 cToYHbIX BOA. YKkasaHHas B rpade 9 CTOMMOCTb OYUCTKU ABMAETCH OT-

HoLleHneM Bcen y‘-lTeHHOI7I COBOKYIMHOCTHU 3aTpart 3a YXWU3HEHHbIN LMK K o6|.uemy o6bemy o4un-

LLeHHOW BOoAbl.

Ta6n|/|ua 6.7 — CpaBHeHI/Ie BapunaHTOB TEXHOMOMMN Ans HOBOro CTpouTenbCTBa U PEKOHCTPYKLUNA

coopy>|<eH|/u7| O4YNCTKMN CTOYHbIX BOA

KanuTtanbHble Bnoxe-

HWUS, MITH pyo.

TekyLime 3aTpaThbl B

xoge pabotsbl OC,

MITH pyb0.
y Bcero 3a- | CtoumocTb
AernbHble
; 3atpaTbl TpaT Ha co- | ouncTkM
apuaHTbI Kan. BrOXeHwus, -
p z 6./m3 YuTeH- HAPCHO™ | snanme n | 1w crou-
TEXHOJOorMNn - ThiC. JvE B
OGopy Py Hbe?) BaUMO | haBoty OC | Hbix Boa?,
CMP | posa- | Bcero CYTKM obopyao-
3KCMA. 3a- MITH py6. pyo.
Hue BaHus B
TpaThbl
TeyeHue
KU
1 2 3 4 5 6 7 8 9
A. HoBoe cTponTenbcTBo
A1 1150 150 1300 13 275 400 1975 11
A2 1700 300 2000 20 400 550 2950 1,6
A3 1790 370 2160 21,6 500 810 3470 1,88
A4 1850 550 2400 24 1360 1210 4970 2,7
B. PekoHcTpyKums (M 4ONOMHEHNE A00YUCTKN)
B1 250 150 400 4 275 400 1075 0,59
B2 400 300 700 7 400 550 1650 0,9
B3 490 370 860 8,6 500 810 2170 1,18
B4 550 550 1100 11 1360 1210 3670 2,0

D MNpw pacyeTe He y4TeHbl 4EMOHTaX, OaHKOBCKMI NPOLEHT.

NOrMYecKoit OYUCTKM AOMNONHUTENbHbIE 3aTpaThkl cocTaensaoT 0,45 py6./m3.

2) M3 akcnnyaTauyoHHbIX 3aTpaT yYTeHbl TONIbKO CTOMMOCTb 3NIEKTPOSHEPIUn, peareHToB U 3aTpaThl Ha Tex-
HM4yeckoe obcnyxuBaHue obopyaoBaHus. YaaneHue docgopa AN Bcex TEXHOMOMMIA NPUHATO BGUONOrM4Yeckum
nytem, 6e3 ncnonb3oBaHusA peareHToB. [IpMeHeHNe peareHToB Y4YTEHO TONbKO AN TexHonorun A4 n b4, Ha

cTagum 4oo4mncTku. B cny4dae yaaneHua OCHOBHOIo KoJfim4yecTea (boccbopa XUMUYECKUM MNMYyTEM Ha CTaaunn 6uo-

3) 3To TONBKO YacTb IKCMNyaTaUMOHHBIX 3aTparT, NpUMeHsiemas Ansa Lenen HacTosLero aHanuaa.

Ansa nonyyeHnsa obwen cpaBHUTENBHON OLIEHKN 3P(PEKTUBHOCTUN yaaneHnsa 3arpasHs-

IOLMX BELLECTB Heobxoammo npmBecCcTn MX KoJin4ecTBa K eanHon BenunyumHe. C 3Ton uenbio

npumMmeHnm nogxod k pacyety UMKO, nanoxeHHobin B pasgene 3. OgHako, NOCKOSbKY B J@aHHOM

CpaBHEHMN B TOM YMCIle PaCCMOTPEHa TeXHONOorns, HanpaeneHHasa Ha goctmkeHne MOKpsiexos
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no THB, npu pacyete UIMKO B kadyecTBe 6a3sbl cpaBHEHMS (3HamMeHaTensa apobu) ncnonb3o-
BaHbl BenuuuHbl MNOK ona BogoemoB pbiGOX03ANCTBEHHOIO BOAOMNONL30BAHUSA ANS AAHHbLIX
BewlecTB. Mo XK ncnonb3osana MK CanlluH 2.1.5.980-00 ans NnUTbEBOro 1 X039MCTBEHHO-
OblTOBOro BogocHabxeHus. PaccuntaHHble Takum 06pa3om BENMYUHBI ganee nmeHytotes UMM-
KOpx.

KoHUeHTpauum 3arpssHaoWLMX BELLECTB MPU UCMONb30BaHMM YeTblpeX BapuaHTOB
OuYnCTKM npuBeneHbl B Tabnuue 6.8, BennumHbl UMKOpx, paccumMTaHHble Mo gaHHbIM Tab-

nnupbl 6.8 — B Tabnuue 6.9. 3TK gaHHble Ans noaBapuaHToB A U b NpUHATLI paBHbIMN.

Tabnuua 6.8 — KoHueHTpaLumm 3arpasHALMX BELLECTB B OYMLLEHHON CTOYHON BoAe,

MCMNoJNib30OBaHHbIE MPU pacyeTe

CopaepxaHue B uc- KoHueHTpauus B o4mnLLiEeHHON BoAe
3arpssHsaowme .
XOZAHOM CTOYHOW npu NCNONb30BaHUWM TEXHOMOIMIN, Mr/n MOKpwi6x03, M/
BellecTBa
Boae, Mr/n Ne 1 Ne 2 Ne 3 Ne 4
B3BelueHHbIE BeLLecTBa 200 15 10 10 5 5
BIMKs 180 12 5 5 2
XK 360 60 40 40 30 (15)
A30T aMMOHWIHBIX CONnewn 40 25 1 1 0,4 0,39
A30T HUTpaTOB - 5 25 9 5 9,1
A30T HUTPUTOB - 0,5 0,2 0,2 0,02 0,02
docchop choccaTtos 5 3,5 3,5 0,7 0,2 0,2

Tabnvua 6.9 — BenuunHbl MNKOyx ANs pasnnyHbIX TEXHONOMN

BennunHa UMKOpx ounLeHHon Boabl

NIMKOpx .

3arpssHsioLLMe BeLLecTBa npwv NCNosfb30BaHUN TEXHOOMN

ans uexogHon CB

Ne 1 Ne 2 Ne 3 Ne 4
B3BelleHHble BellecTBa 40,0 3,0 2,0 2,0 1,0
BlMKs 90,0 6,0 2,5 2,5 1,0
XTK 24,0 4,0 2,7 2,7 2,0
A30T aMMOHUIHBIX CONewn 102,6 64,1 2,6 2,6 1,0
A30T HUTpaTOB 0 0,5 2,7 1,0 0,5
A30T HUTPUTOB 0 25,0 10,0 10,0 1,0
doccop dhoccartos 25,0 17,5 17,5 3,5 1,0
WNIMKOpx (cyMMapHas Benu4mHa) 281,6 120,2 40,0 24,2 7,6
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B Tabnuue 6.10 npoBeaeH pacyeT 3HayveHun 333. DKonoro-akoHomuyeckasi acpdek-
TMBHOCTb onpeaensanacb ABymMs crocobamu:

- KaK abcontoTHasA — OTHOLLEHNE CTOMMOCTU OYMCTKM 1 M3 Mo AaHHOW TEXHOMOrnu K
pasHuue mexay UMKOpx ncxogHon ctouHon soabl U UMKOpx ounweHHon Bogbl 415 AaHHON
TEXHONOMu;

- KaK OTHOCUTENbHAast (OTHOCUTENBHO NpeablayLen No rmyobuHe OYMCTKN TEXHOMOMUN),
YTO NO3BOSISIET BbIAICHUTb, Kakon achbdekT nmeeT yrnybneHne kayectsa O4YUCTKM C NEPEXOOOM

OT MeHee 3(p(peKTMBHOM TEXHOMOMMN K crieaytowen, 6onee achdhekTUBHON.

CTOMMOCTb OYHCTKHU 1O TeXHOJIOTMH N—CTOMMOCTb OUHUCTKH 110 TexHostoruu (N—1)

THOCUTEINbHAaA =
OtHocure as 993 WUINKOpx TexHosoruu (N—1)— UIIKOpx Texxosorun N

PasHuua senuunH UMKOpx cooTBETCTBYET NpMBEAEHHOW (MHTErpanbHoOn) macce yaa-
NEHHBbIX 3arpsisHeHni. Mo puanyeckomy cMbicny BenmynHa 933 nokasbiBaeT CTOMMOCTb yaa-

neHnst 1 Kr Maccbl YCNOBHbIX 3arpsi3HEHUIA.

Tabnuua 6.10 — OnpegeneHne 3KONoro-3KoOHOMn4eckom adPEKTUBHOCTN TEXHONOIMI

3Ha4yeHunsa nokasaTenen Ans CToYHOM BOAbI

EnovHuua O6paboTaHHom
PacuyeTHble nokasaTenu Wcxoa-
n3mepeHust MO TEXHOSOrMM OYNCTKN
HOWN
1 2 3 4

NMKOpx 281,6 120,2 40,0 24,2 7,6
CHuxeHune UMKOpx 0THOCUTENBHO UC-

xogHon CB (abcontoTHoe CHMXEHME) 0 161,4 241,6 257,3
CHmxkeHne WIMKOpx OTHOCUTENBHO

npegblaywen (MmeHee adpdHeEKTUBHON)

TEXHOMOrMM (OTHOCUTENBHOE CHUKE-

Hue) 0 161,4 80,2 15,8 16,6

A. HoBoe cTpouTenbscTBo

CtoumocTb o4mcTku (no rpace 9 Tab- py6./m3
nnubl 6.7), abcontoTHoe 3HadYeHne 0 1,1 1,6 1,9 2,7
YBenuyeHme CTOMMOCTU  OTHOCK- py6./m3

TenbHO NpeablayLien (MeHee addpek-

TUBHOW) TEXHONOIMK — 11 0,5 0,8 1,6

Okonoro-akoHoMudeckas acpdekTuB-| pyb./ycn. Kr

HOCTb! yOaneHHbIX 3a-

- abcontoTHas rpssHeHnn — 6,8 6,6 7.3 9,9
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3Ha4yeHunsa nokasaTernemn ans CToYHOM BOAbI
EanHnua O6paboTaHHoM
PacueTtHble nokasaTtenu Wexoa-
n3mMepeHund MO TEXHOMOTMN OYUCTKN
HoM
1 2 3 4
- OTHOCUTENbHAas — 6,8 6 17,8 49,3

B. PekoHcTpykumsa

CroumocTb oumncTkm (Mo rpace 9 Tab- py6./m3
nvubl 6.7), abcontoTHOe 3HaYeHne 0 0,59 0,9 1,18 2
YBenuyeHne  CTOMMOCTU  OTHOCU- py6./m3

TenbHO npeabiaywen (meHee addek-
TMBHOW) TEXHOMNOMMM — 0,59 0,31 0,28 0,82

OKonoro-akoHomu4eckas adgekTne-| pyo6./ycn. kr

HOCTb: yOaneHHbIX 3a-
- abcontoTHas rpsisHennm — 3,7 3,7 4,6 7.3
- OTHOCUTENbHAas — 3,7 3,9 17,8 49,3

[aHHble Tabnuubl 6.10 NO3BONAT caenaTb CreaylLwme BbiBOAbI:

- abcontoTHaa 3303 ymeHbLlaeTtcsa oT BO k TexHonoruu, gocturatowwen MNOKpyx (no NMKO
NCB) Ha 45 % un 100 %, B 3aBUCMMOCTU OT BapuaHTa co3gaHuss OC (HOBOe CTpOUTENbCTBO
UIN PEKOHCTPYKLMST COOTBETCTBEHHO);

- OTHOcUTENbHAA Q33 pe3ko Bo3pacTaeT npu gobaeneHun K nognpoueccam bO mnnu
BHO® nognpoueccoB AO0YUCTKN: PUnbTPOB N 0COBEHHO BUopeakTopoB AOOUYMUCTKU. [Tpn HO-
BOM CTpOUTENbLCTBE yAerbHble 3aTpaTbl Ha yaaneHue o4HOro U TOro XKe KoNmMyecTBa 3arpsas-
HeHun Ha ctagmm gooumnctkm go NOKpx B 8 pas Bbllle, YeM Ha CTaanmn BMONOrMYECKON OUYNCTKM.
Mpn pekoHCTpyKUMKM 3Ta pasHuULa rnpesbiwaeT 12 pas;

- HECMOTPS Ha B6oree BbICOKYO CTOMMOCTb NPUMEHEHUS, D33 BMONOrMYECKON OYNUCTKM
C yaaneHnem bUoreHHbIX aNeMeHTOB paBHa Q33 Knaccuyeckorm BMoNornyeckon O4YMCTKN. ATo
06bACHAEeTCA ropa3go 60nbLWMM abCONOTHBIM 3KONOrMYEeCKMM 3¢pdekTOM NEPBON NO CpaBHe-
HUIO co BTOpow. T. e. B cchepe BMONOrn4yecKom O4YNCTKN CyLLLECTBYET NOMHas NPonopLMoHanb-
HOCTb MeXAy MHBECTULMSMN N IKONOrMYECKNM 3(PPEKTOM (3aBMCUMOCTb HYSNIEBOIo NOPSAKa):

YyeMm BorbLUe BOXEHO CPeacTB, TeM BOMbLUMK SKONOrMYecKnin adodpekT gocturaetcs. BaxHo
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OTMETUTb, YTO 3Ta 3aBUCUMOCTb ByAeT AeNCTBOBaTb TOMBLKO NP UCNONb30BaHUKN Buornormye-
cKoro yaaneHusi dpocdopa (Npu xuMmmn4eckom yaaneHum ctommocts BHO® pesko Bo3pacTtaer).
Mpn nepexoae K 4OOYUCTKE CTOMMOCTb yAaneHus 3arps3HeHuin Bo3pacTtaeT Ha NopsiaoK.
O6wwmin BbIBOA: onTMMarnbHas 333 gocTuraeTca npu Mcnosnb3oBaHun Hambornee ag-
PEKTUBHBIX TEXHONOIMMI BUONOrMYECKON OUYUCTKN B adPOTEHKAxX C yaaneHnem asota u goc-
dopa (buonornyecknum nytem). Cucrema HopMMpOBaHUA OMKHa obecnevnBaTb 6Ge3ycnos-
HbIN NPUOPUTET MEPONPUATUN NO BHEOAPEHUD TEXHONOMMW yaaneHust asota n gocdopa B
aspoTeHKax (M UM NoAO0BHbIX METOAOB) NO CPABHEHUIO C AOOYUCTKON. [IpUMeHeHne A00YMCTKI
OOMMKHO paccmaTpuBaTtbca Kak HOT TONbKO B CTPOro OrpaHUYeHHbIX CUTyaumsx CTPOrown
OXpaHbl BOAHbIX 06BeKTOB. Bo BCcex Apyrnx cuTyaumnsax Cnonb3oBaHue B NpoekTe noanpouec-
COB [JOOYMCTKN 3KBMBANEHTHO HaHeCeHM IO yulepba BOAHbIM OOBHEKTOB B pe3yrbTaTe HEXBATKM
cpencTB, HEAMEKTUBHO NOTPAYEHHbIX HA AaHHOM 06bekTe, Ansa nonyvyeHns 6a3oBoro ad-

dekTa Ha Apyrom obbeKTe.
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Paspen 7. nepCﬂeKTVIBHbIe TeXHOJ10rmum

[nsa xapakTepmucTukmn u Krnaccugukaumm passmsaroLLnXcs MeTogoB LernecoobpasHo Bbl-
AenuTb cnepyowme NoHATUS:

A. lHHOBaUWOHHasA TEXHONOMNS:

A1. PasBnBaemasi TEXHONOMNSA, HAXOAALWAACA Ha cTagmMm nabopaToOpHOWM UMM ONbITHO-
NpOMbILLIEHHOM pa3paboTkn B Poccum nnbo 3a pybexom.

A2. TexHonoruns, He MMeLWas 4OCTAaTOYHOIO Yncna NPUMMEHeHNn HeobxoamMmoro mac-
wtaba B Poccuu, ytobbl oTHecTn ee Kk HAT.

A3. He nwvetowas npumeHeHnn B Poccun n ncnonbdyemas 3a pybexxom Ha mMarom
yucne obbvekToB (He 6onee 3).

B. TexHonorns, 0CBOEHHas B MMPOBOM W (MNN) OTEYECTBEHHOM NPAKTUKE, HO HE anpo-
OupoBaHHas B AaHHoON oTpacnu B Poccuu:

B1. He umetowaa gocratodHoro ymncna npumeHeHnn B Poccuun, HO ncnonbsyemas 3a
pyb6exom (6onee 5 npumeHeHun).

B2. CmexHas TexHonormsa — npuMeHsemas B Apyrux otpacnsax, no 6nmskomy HasHa-
YEeHUIo, HO B ycnoBusix, oTnmyatowmxcs ot OC LICB.

PaccmaTtpuBaga nepcrnekTuBHble TexHosormm odncTtku FCB, cnegyeT pasnuyaTh ctaTyc
TEXHOSTOMMM NMPUMEHUTENBHO K NPOMBbILLMIEHHBIM CTOYHLIM Bogam 1 k TCB/INCB. MHorue co-
BPEMEHHbIE TEXHONOMMN, KOTOPbIE MOrYT BbITb OTHECeHbI K HOT Ansi NpOMBbILLNIEHHBIX CTOYHbIX
Bo4, npumeHuTeneHo k FCB n/vnu NCB cneagyeT paccmaTpuBaTb Kak NEPCNEKTUBHbBIE (CMEX-
Hble) TexHonornn. OgHaKko AaHHbIM noaxon crnenyet B 6osblen CTeneHn OTHOCUTL K creum-
oryeckuM 3arpsasHsoWmMM BelectsaM. [pu odnctke oT opraHudeckux sarpssHeHun (BIK,
B3BELUEHHbIE BeLecTBa), CoeqMHEHUN a3oTa 1 pocopa AaHHbIe, OTHOCALLMECH K MPOMBbILLI-
NEeHHbIM CTOYHbIM BoAaM, nmewLlmnm cxoxue ¢ NCB xapakTepuctukmn 3arpa3HEHHOCTU, cre-
AyeT paccMmaTpuBaTb C TEXHUYECKOW TOYKM 3PEHUS KaK OTHOCALUMECS U K nocneaHen. OgHako
npu 3TOM HEOBXOANMO Y4YMTbIBaTb AKOHOMUYECKME OBCTOATENBCTBA, T.K. AN MHOMMX OTpac-
nen NpOMbIWIEHHOCTU JonycTMMasa cebecToOMMOCTb OYUCTKM CTOYHbIX BOA CYLLECTBEHHO
BbiLLE.

Mpobnemsbl, npexae BCEro 3KONOrMyeckme, He pellaemMble TEXHONMOrMsMnU, OTHECEH-
HbiMn K HOT, MOXHO pa3buTb Ha criegyoLwme rpynnbi:

1) HegocTaTo4yHO rNybokoe M HeueneHanpaBneHHoe yaaneHme cneumguyecknx opra-
HUyecknx 3arpssHeHun (Hedptenpoayktbl, CMAB), 6uonornyeckn HeokMcnsieMbiX 3arpsisHe-

HUN, MUKPO3arpsA3HEHUN, TSXKEeNbIX MeTansos;
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2) NoTeps LEeHHbIX COCTaBMALWNX CTOYHBIX BOA, B npoLecce n3 obpaboTku;

3) HegocTaTodHaa addekTuBHocTe HAOT B psge cutyauun (Hanpumep, HeaddPeKTmB-
HOoe ydaneHue asoTa npu HUTPU- U aeHutpudmkaumm m3 NCB ¢ HM3KMM COOTHOLLEHMEM
BIMK/obwmin a3oT). TexHn4yeckas HEBO3MOXHOCTb M OrpaHMYEeHUst MPUMEHEHNS TEXHONOIN
oBuonorudeckon ounctkm NCB B psige crnydyaes (MecTa BpEMEHHOro NpedbiBaHUS, HU3Kas TeM-
nepaTypa CTOYHbIX BOA U Ap.);

4) 3HaunTenbHble 06bemMbl ocagka 'CB kak oTxoga npy HEBO3MOXHOCTM NOSTyYEeHUs 13
Hero BTOPUYHON npoaykuun nmbo ee cbbiTa;

5) BbICOKME 3KOSTOrMYecKne U3JepXKu, Npexae BCero pacxof 3reKTpPo3Heprun n pea-
reHToB. Bbicokasi cToumocTb peanuaaumm HOT.

YuuTbiBaa cocTosiHMe Aen B No4oTpacnv BOAOOTBEAEHUS, ONncaHHoe B pasgenax 1-2,
ANA OTe4eCTBEHHOM NpakTUKM Hanbornbllee 3HavYeHue nmetoT rpynnbl npobnem Ne 4—6. MNep-
Bble TPU NepeyncneHHble rpynnbl npobriem 6onee akTyanbHbl B pa3BUTbIX CTpaHax 3anagHom
Esponbl n B CLUA, a Takke B permoHax ¢ AemuntoMm npecHon BoAbl, rae BbICOK MHTEPEC K
NOBTOPHOMY UCMOMNb30BaHMUIO MMY60KOOUNLLIEHHBIX CTOYHbIX BOA.

3HaunTenbHas Yactb Npobnem NpMMeHAEMbIX TEXHOSOMI CBA3aHa He C UX SKorormye-
CKMM HECOBEPLLUEHCTBOM, a CO CTOMMOCTbIO UX peanunsaunmn, a Takke HaeXXHOCTbIo B pasnny-
HbIX cuTyaumsx. Onsa cHuwkeHns ctoumoctn OC paspabaTbiBalOT HOBblE TEXHOMOMMYECKne,
TEXHUYECKME N KOHCTPYKTUBHbIE pELUEHUd, MO3BOMSOWME A0CTUraTbh TOro xe adpdekra ¢
MEHbLUMMW 3aTpaTtaMu NMnMbO NOBbLICUTb YCTOMYNBOCTb TEXHOMOMUN.

[MepcnekTuBHbIE TEXHOMNOMMN U3MNOXEHbI B AAHHOM pasfefie CnpaBoYHMKa B COOTBET-
CTBMM C NpMBEAEHHON Bbilwe Knaccudgpukauymen. Heobxogmumo obpaTuTb BHUMaHUE, 4YTO AaH-
Has Knaccugukauusa 4oCTaToMHO YCNOBHA U PS4 TEXHONOMMIM MOXET BXOOUTb B pasfnyHble ee

rpynnbi.

7.1 CHuxeHue 3arpasHeHHocTu no XIK, yananeHue cneunduyecknx
opraHu4yeckux sarpsizHeHuun (HedptenpoaykTbl, CIAB),

MUKPO3arpsi3HeHUM, TAXXenbIX MeTansoB

7.1.1 Bnocop6buMOHHasA OYUCTKA

Llenb TexHonornm

Fny60Koe yaoaneHne opraHn4ecknx BellecTB, Kak B LLEJTIOM, TaK U OTAEJIbHbIX MUKPO3a-

rpssHeHun. Takke — rnybokoe okucneHne opm asoTa.
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ObLlee TexHUYecKoe onucaHme

MpenctaBnsaeTt cobon KoMBGUHaLMIO NpoLecca C akTUBHbIM UITOM U UCNOMNb30BaHMe Mno-
poLukoobpasHoro aktusHoro yrns ([AY). MoxeT 6biTb Mcnonb3oBaHa kak B KOMGMHaUumn co
BTOPUYHBLIMU OTCTOMHUKaMM, Tak U ¢ MeMbBpaHHbIM unopasgeneHem. NopolkoobpasHbin ak-
TMBHbIV Yronb Jo6aBNAeTCca B a9pOTEHK B KONMYECTBE, COOTBETCTBYIOLLEM €r0 BbIBEAEHUIO U3
CUCTEMbI C U3ObITOYHBIM aKTUBHBIM UNIOM. Ha NOBEPXHOCTM aKTUBHOIO Yrisi NPOUCXOAAT Npo-
ueccbl copbunn TpyAHOOKUCNAEMbIX 3arpa3HeHUA C NOCneayoLmMM OKUCTIEHNEM.

Mpouecc ¢ membpaHHbIM UopasaeneHnemM npeacraenset cobon 6onee nos3gHee pas-
BUTME TEXHOMOMK, NO3BONAOLLEE YBENNYUTL KOHLUEHTPALMIO KakK nna, Tak u nopoLukoobpas-
HOr0 aKTUBHOTO YISl B peakTope M 3a CHET CHXXEHUS NpUpOCTa Una yMeHbLlnTb NoTpebneHne
yrns.

[o3sa aktuBHoro yrnsi coctaesnsiet 500-1000 mr/n peakTtopa. OnTMmanbHoe 3HayYeHue
BO3pacTa una coctaBnseT okono 15 cyt. 310 obycnaenmBaeT Heob6xoaANMOCTb AobaBneHns B

ouopeaktop 35—70 mr/n B cyTku MAY.

TexHUnYeckne n 3IKOHOMUYECKNE NPENMYLLIECTBA NO CPABHEHUIO C YCTOABLUMMUCS

TexHonornamm

He TpebyeT pereHepauum akTMBHOIO YIS 3a cYET UCMOoNb30BaHUS npouecca Guopere-

Hepauuu.

MpenmyLecTBa AN okpyKaroLlen cpeabl

my6okasa o4ncTka OT OpraHNYeCKNX U a30THbIX 3arpsA3HEHUIA. YaaneHme MmMKkpo3arpsa-
HeHun. B ounweHHon Boge pgocturaetcs: XK — meHee 10 mr/n, BlNKs — meHee 3 mr/n, 06-
LMK a30T — MeHee 1 Mr/n, aMMOHUNHBIN a30T — MeHee 0,2 Mr/n, TpuranoMmeTaHbl — MEHee
0,1 mr/n.

MexcpenoBble BO3OencTBums

B npegenax 10 % yBenuynBaeTCcs KONMYECTBO CyXOro BeLlecTBa, BbIBOAUMOrO U3 Mpo-

Lecca ocajgka

MpymMeHnMocCcTb

C TeXHN4YeCKOM TOYKM 3pPEHNA NPUMEHMM ANA COOPY>KEHUN NOBON NPON3BOAUTENBHO-
ctn. Ha npaktuke (CLUA) npumeHsaeTcs Anst O4UCTKU CIIOXHbIX MPOMCTOKOB.
[MpMMeHUTENBHO K CTOYHBIM BOAaM noceneHun 6onee nepcnekTMBeH Ansg OYUCTKY Bbl-

coko3sarpsiaHeHHbIx MCB.
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dakTopbl, BANAKOLIME HA BO3MOXHOCTb peanusaumm

EOVHCTBEHHBIM M BaXXHENLIUM (PaKTOPOM, OrpaHM4MBaloWMM peannsaumio, ABsoTCS
3aTpaTbl HA aKTUBHbIN Yronb, HEM3BEXHO BbIBOAMMbIV U3 peakTopa C U36bITOYHbIM aKTUBHbIM
unom. CtommocTb MAY He no3BonseT nucnonb3oBaTb TexHonormto anga MCB, Tak kak 3aTpaTbl
Ha Hero npesbiwatoT 12 py6./m3 Boabl.

MprMepHO Ha 3TOM ypoOBHE 3aTpaTbl MO TEXHOMOMMK C UCMONb30BaHMEM MeMBpaHHOIo
nnopasgeneHus, B KOTOpPOM NOTPEBHOCTb B yrie HUxe, ogHako obopyaoBaHMe CroxHee n 4o-

poXxe.

Crartyc TexHonormu

B1-B2.
7.1.2 Cop6uUnOHHasA AOOYUCTKA HA aKTUBHOM yrne

Llenb TexHonornm

nybokoe ynoaneHne opraHMYecknx BELLECTB, Kak B LENIOM, Tak U MUKpO3arpsi3HEHWN,

rnybokoe yaaneHve aMMOHWIHOIO a3oTa.

ObLee TexHU4Yeckoe onmucaHme

OcylwiecTtBnsaerca nyteM npornycka ouvviaeMon BoAbl Yyepe3 punbTpbl pasfnmnyHbIX
KOHCTPYKUWUI C rpaHynmnpoBaHHbIM akTuBHbIM yriem (FAY). Bpemsi npebbiBaHusa B domnbTpe
15-35 muH obecneumBaeT cHmkeHune XIK go 5-20 mr/n. OpraHnyeckue 3arpsisHeHust, a Takke
aMMOHUWIHBIA a30T copOMpylOTCS Ha akTMBHOM yrne. 1o mepe cpabaTbiBaHUS COPOLUNOHHON

€MKOCTUN aKTUBHbIN Yrosb NOANEXUT 3aMeHe, TGO TepMUYECKOI pereHepauun.

TexHn4Yeckne n SKOHOMUYECKME NPENUMYLLIECTBA NO CPABHEHUIKO C YCTOABLUMMMUCS

TexHonormamum

YpnaneHuve OpraHM4eckmnx seLlecTB n aMMOHWWHOIo asoTa npmn Mmarqnom BpeMeHu o6pa-

6oTkM 1 6e3 sHeprosarTpar.

MpeumyLLecTBa ANA OKpyKaroLLen cpeabl

Ouuctka no XIK go 5-15 mr/n, BlNKs meHee 3 mr/n, Takke N0 aMMOHUNHOMY a30Ty —

MeHee 1 mr/n. YganeHne Mykpo3sarpsi3HEHUN.

MexcpenoBble BO3OencTBums

O6pasoBaHune oTxoda (0TpaboTaHHbIN aKTUBHbLIW Yronb).
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[TpMMEHNMOCTb

C TeXHMYECKON TOYKK 3peHuna npumeHnmM and coopy>KeH|/||7| nobon npon3BoanTESIbHO-
CTW, HO, Kak ntobon metoa (bI/IJ'IprOBaHl/IFI, npouie peannlyeTcd Ha HeGonbLWNX 1 cpegHux no
pacxony obbekTax. Ha npakTnuke NpuMeHAeTCA A O4YNCTKU CITOXKHbIX N TOKCUYHbLIX NPOMBbILL-

JIEHHbLIX CTOKOB.

PaKTopbl, BANAIOLLIME HA BO3MOXHOCTbL peanusaumm

BbicOokasi CTOMMOCTb rpaHynNMpPOBaHHOIO akTUBHOINO yrns. bbicTpoe ucyepnaHue ero
COpBLUMOHHBIX CBONCTB. TPYAHOCTb N HEBbLICOKAA 3KOHOMMYECKast ap(peKTUBHOCTb €ro pere-

Hepaumm.

CTaTtyc TexHonoru

HAOT ans ounctkm MNMCB (cm.: pasgen 5).

MpumenntensHo kK OC CB — nepcnekTuBHasa TexHonorus b2.
7.1.3 CopbuMoHHaa 4OO4YUCTKA HA MUHepanbHbIX cCOpbeHTax

Llenb TexHonormm

'y6okoe yaaneHne aMMOHUHOIO a3oTa, TSXKenbliX MeTasnnoB, cneumdniecknx opra-

HUYECKNX 3arpsa3HEHNI.

OO6Llee TexHUYEeCcKoe onucaHune

OcylecTBnsieTcs nyTeM npornycka Aouulaemolnt Boabl Yepe3 unbTpbl pasnmyHbIX
KOHCTPYKLMIA C MUHEpanbHbIM cOpBeHTOM HecKorbkMx TUMNoB. Mo mepe cpabaTbiBaHUS copo-
LIMOHHOM €MKOCTM NPOU3BOANTCS PpeEreHepauusi.

B kauecTBe 3arpy3ku MoryT ObiTb MCMOSNb30BaHbI:

- Pa3HOBUAHOCTU LIEONIUTOB, B TOM YMCIE XMMUYECKN MOANDULIMPOBAHHbIE;

- MOAMULMPOBAHHbIE MNHbI.

TexHuyeckne n 3KOHOMUYECKME NPEVMMYLLECTBA MO CPaBHEHWUIO C YCTOSIBLUMMUCS TEX-
HOMOTUSIMMU.

YnaneHue opraHMYeckux BELLECTB M aMMOHUMHOIO a3oTa npu marnomMm BpemeHu obpa-

00Tk 1 6e3 aHeprosaTpar.

MpenmyLLecTBa ANA OKpyXaroLLen cpeabl

Ouwuctka no XIK go 5-15 mr/n, BlNKs meHee 3 mr/n, Takke No aMMOHUNHOMY a30Ty —

MeHee 1 mr/n. YaaneHne MnkposarpasHeHun.
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MexxcpenoBble BO34eNCTBUS

Ob6pa3oBaHue 3HauYMTENbHbIX KONMMYEeCTB 0Txoaa (oTpaboTaHHble COPOEHTHI).

MpUMEHNMOCTb

MpumMeHM ans CoopyXeHwun nbor NpomsBOAUTENBHOCTWU, HO, Kak nbon meToa
unbTpOBaHUS, NPoLLEe peannsyeTcs Ha HEBONbLUNX U CPeaHNX NO pacxoay obbeKTax.

HaxoguT npumeHeHne Ha HeKoTopbix obbekTax ouncTkm MNCB.

PaKTopbl, BANAIOLLME HA BO3MOXHOCTb peanmsaumm

Mpouecc BH[, ocyuwecTBnsiembii Ha OCHOBHOW cTaaun, obecnevmBaeT yaaneHue
a30Ta, BKIIYas M3HavanbHO Haxo4sLWnnest B opraHnyeckom popme, Toraa Kak CopoLMOHHbIN
npouecc, TpebyLWnin OTAESNBHONO COOPYXEHUSs1, CNOCOBEH NNLLIb KOHLIEHTPUPOBaTb aMMOHUI-
HbI a30T. O6paboTka CTOYHbIX BOA OT pereHepaunn Takke npeacrasnset npobnemy.

MeTog MOXeT HalTu NpPUMEHEHWE COBMECTHO C (PU3UKO-XMMUYECKOW peareHTHOMU
OYUCTKOM Kak noanpouecc Ans yaaneHus aMMOHUIMHOro a3oTa, Npu HEBO3MOXHOCTM nNpume-
HUTb BMONOrMYECKy0 OYMCTKY, NPeXae BCero Ans O4YUCTKM CTOYHbIX BOS OT OOBbEKTOB BpEMEH-

HoOro npeodbiBaHuS.

Crartyc TexHonormu

A2.
7.1.4 Bnocop6bumoHHas foo4YMCTKA

Llenb TexHonorum

nybokoe yganeHne opraHUYecKknx BELLECTB, Kak B LeNIoOM, Tak U MUKPO3arpsi3HeHU .

OKkuncneHve aMMOHMUIMHOIoO a3oTa.

Ob6Lee TexHU4Yeckoe onnucaHme

Hounwaemas Boga obpabatbiBaeTca B ounbTpe-OMopeakTope ¢ NCeBOOOXMKEHHON
3arpy3kon B Buge MAY. KOHCTpyKTMBHO obecneunBaeTcs yaepxaHne 3arpy3kun B COOPYKEHUMN.
PeuunpkynupyoLasa XngkocTb HacblWwaeTca kucnopogom B apnugrax. FAY Haxogutcsa B co-

opyXeHun anntenbHoe BpeEMA.

TexHn4yeckne n SKOHOMUYECKME NPENMYLLIECTBA MO CPaBHEHUID C YCTOSABLUMMUCA

TEXHONOrMAmMHn

AnutenbHbin cpok cnyxobl FAY. Bonee Bbicokas ahdeKTUBHOCTb NO CPABHEHWIO C UC-

nonb3oBaHNEM UHEPTHbIX HocuTenen GMonNneHKN.
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[MpeumyLlecTBa Ansa OKpyKaroLwlen cpeasbl

Mpn poctatoyHoM BpemeHu npebbiBaHus — yaanenune XIMK Ha 40-60 % — po 5-

15 mr/n, BINKs — meHee 3 Mr/n, nosblWeHWe yaaneHna MUKpo3arpsa3HeHUin.

MexxcpenoBble BO34encTBums

HesHaunTenbHoe obpasoBaHue oTxona (oTpaboTaHHbin TAY).

BbiGpochl B BO3AyX NpeHe6pexnmo Mansbil.

MpUMEHNMOCTb

OrpaHnyeHuns no mactaby oTCyTCTBYIOT.

CoopyxeHue paspaboTtaHo B 1980-e rogbl B CCCP. HecMOTpsi Ha BbINONTHEHHbIE HaYyu-
Hble NpopaboTKM MU NCMNONb30BaHME B Psiie MPOEKTOB, HET MHAOPMALUK O NPaAKTUYECKOM Mpu-
MeHeHun Ha OC NCB. HaxoauT npumMeHeHne Ansi NPOMbILLSEHHbIX CTOYHbIX BOA,.

MpUMeHNTENBHO K CTOMHBLIM BOAAM noceneHuin bonee nepcnekTMBeH Ans OYNUCTKU Bbl-

coko3arpsisHeHHbIx MNCB.

dPaKkTopbl, BANAKOLLME HA BO3MOXHOCTb peanmsaumm

Bbicokaga ctoumocTb [TAY.
Puck cnexunBaHus 6uosarpyskm B pesynbTate aBapuiiHbiX OCTAHOBOK HaCOCOB peuup-

KyJ1aAUnn.

CTaTtyc TexHonoruu

A2/B2.

7.1.5 ®oTokaTanMTUyeckasa goo4YncTKa

Llenb TexHonornm

YnaneHue 13 CTOYHbIX BOA MUKPO3arpsi3HEHWIA.

Ob6Lee TexHU4Yeckoe onnucaHme

[MpMMeHUTEeNbHO K CTOYHBIM BOAaM MOXeT ObiTb MCnonb3oBaHa Ha ctagumn rinybokon
AOOYUCTKM (Tak Ha3blBaeMOW YeTBEPTUYHOM O4MCTKM). Boga nponyckaeTcs Yepes kaTanutu-
YeCKylo 3arpysky (Quokcua TuTaHa unm uHble), obnyyvaemyro Y®d-namnamu, nnbo ectecTBeH-
HbIM COSTHEYHbBIM OCBELLEHMEM.

TexHunyeckne n aKOHOMUYECKME NPEMMYLLLECTBA MO CPABHEHWIO C YCTOSBLUMMMUCS TeX-

HOJTOTAMMN.
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ObecneuymBaeT pasnoXeHWe MUKPOKOHLIEHTpaLMA 3arpsA3HSIOWUX BELLECTB, ABMSIO-

LUMXCs B OONbLUMHCTBE CBOEM 6|/|0Hepa3naraeMb|M|/|.

MpenmyLiecTBa AN OKpyKaroLLen cpeabl

YaaneHue ns cTovHbIX BOA4 MUKPO3arpsi3HEHUMN.

MexxcpenoBble BO3OeUCcTBUA

CyLLecTBEHHOE 3HepronoTpebneHve Ha YO-o6nyyeHue.

MpUMEHNMOCTb

MeToza Bpsig N NpUMeHUM Ans 6onblUMX PpacxodoB CTOYHbIX BoA. B cBsA3u ¢ Heobxo-
AMMOCTbIO YP-00nyyeHnss KaTannTuyeckon 3arpy3km Ha paccTosiHM He 6oree HecKOonbKMX

CaHTUMETPOB KOHCTPYKUUA peaKTopa OOJTKHa ObITb BECbMa CIOXHOWN.

PaKkTopbl, BANAIOLLME HA BO3MOXHOCTbL peanv3aumm

MeToa HaxoauTcs Ha cTaamm pa3paboTku. Ha BoO3MOXHOCTb peanusaunm byayT BNmsaThb
3 PEKTUBHOCTb yaaneHust MMKpPO3arpsi3HEHU, 3Hepro3aTpaThl, CPOK Cry»0Obl kaTanu3aTopa

n egunHn4YHagd rnpornyckHada CNOCOBHOCTb annaparta.

CTaTyc TeXHONOrnu

A1,
7.1.6 OkncneHue chepparamu

Llenb TexHonorum

y6okas ouncTka n obessapakmBaHme CTOYHbIX BOA.

OO6Llee TexHUYEeCcKoe onucaHune

deppaTbl — CONKU BbICOKOOKMCIEHHOTO Xenesa (Fe (VI)), copepxawime eppaTt-aH1oH
FeO42~. CooTBeTCTBYIOT Xene3Hol kucnote H2FeOas, koTopas B cBOGOAHOM BUAE He Ccylle-
cteyeT. OHM NpeacTaBnAT cOO0M CUMNBbHBIA OKUCTIUTENb, MPEBOCXOAALLNA NO CBOEN OKUCIIU-
TeNbHOW CNOCOBHOCTM 030H M NEPEKMCb BOAOPOAA (CaMble CUMbHbIE U3 OCTalbHbIX OKUCINTE-
new). BocctaHaBnMBalOTCS NpY OKUCNEHMU OpraHMYeckux coeamHeHmingo Fe3*, nocne yero
paboTaloT Kak KoarynsaHT u peareHT ans ocaxneHust oocdaTos.

Ans npumeHeHna B BKX ncnonb3yoTcd, Hanpumep, YCTPOMUCTBA 3NEKTPOXUMNYECKOTO
CUHTEe3a peppaToB HA MeCTe NPUMEHEHUS NyTeM pacTBOPEHUS U3 CTallbHOro aHoAda B KOH-

LEHTPUPOBaAHHOM rmapokcunae Kajiuna.
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TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMWUCS

TeXHonormamm

YHuBepcarnbHoe AencTene, Manoe BpemMsi 06paboTku.

[MpeumyLlecTBa Anga OKpyKaLwen cpeasbl

Kak gesnHdekTaHT (No cpaBHEHWMIO C XNIopoMm) — obecneumBaeT 6onee rnybokoe u
HagexxHoe obeszapakmBaHune, He POPMUPYS TOKCUYHbBIX coeanHeHnin. Boga nocne o6paboTku
He TOKCUYHa.

YpaneHue obuwero opraHnyeckoro yrnepoga (aHanor XIMK) oT Ha4yanbHOW BENMYUHDI
12 mr/n coctaBndaeT 30-35 %, BIMKs oT HavyanbHoM Benn4YnHbl 13 mr/n — 90-95 %, npu gosax
no ceppaty kanua 4—6 mr/n. MNMpun gosax 10-15 mr/n coobwaetca 06 yaaneHun XIK Hwke
10 wmr/n.

CnocobeH a(h(peKTUBHO OKNCAATL MUKPO3arpa3HEHUS1, OAHAKO 3HaYMMOeE yaaneHue (ao
70 % no TpuUxnoaTuneny) gocturaetcs npu gosde 30 Mr/n 1 BpeMeHn KoHTakta 40 MUH.

CoobLwaeTtca Takke 06 yaaneHMm KaTMOHOB TOKCUYHbIX MeTarnnoB (KpoMe Xpoma 1 Mbi-

LbsIKa, @ TakkKe LMHKa) C NOMOLLbI heppaTos..

MexxcpenoBble BO3OenNcTBus

HenocpencrBeHHble — OTCYTCTBYHOT. BblCOKasi aHEproeMKoCTb nonyyeHus eppara.

MpUMEHNMOCTb

Mpeanaraemble Ha pbiHKE annapaTtbl UMEKT €AVHUYHYK MNPOM3BOAMTENbHOCTL [0
230 Tbic. M3/cyT U3 pac4yeTa [03bl dheppaTa 2 Mr/n (ANA NUTLEBOW BOAbI), YTO 9KBUBAINEHTHO
70-100 Tbic. M3 MO CTOYHOW BOAE.

Takum 06pa3om, MeToA NPUMEHUM Ha OYUCTHBIX COOPYXKEHMAX MO0 NPON3BOANTENb-

HOCTW.

PaKTopbl, BANAIOLLME HA BO3MOXHOCTbL peanusaumm

CToumocTb peareHTa gaxe npv Npon3BoACcTBE HA MECTE NoKa BeCbMa BbICOKa — OKOJ10
300 py6./kr (B ueHax 2014 roga). O6paboTka cTOYHOM BoAbl J0O30M 5 Mr/n obonaeTcs okono
1,5 py6./mM3, YTO CyLLIECTBEHHO ANA peLleHns TONbKo 3agadun aoovmcTku no BrMKs n obessapa-

XnBaHuA.

Crartyc TexHonormu

B1.
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7.1.7 Joo4yncTKka 030HMpoBaHMEeM

Llenb TexHonormm

Fny60|<a9| O4YUCTKa " o6e33apa>|<MBaH|/|e CTOYHbIX BOA.

O0bLee TexHUYecKoe onucaHne

B cTtouHyto Bogy 4epes 6bapboTepbl (MmMetoLme HeOHBXOANMYIO XMMUYECKYIO CTOMKOCTb)
nogaeTcs 030H, MOMYYEHHbIN Ha cneynanbHbiX YCTaHOBKaxX. TunoBasi TEXHONOrMYyeckasi cxema
O30HMPOBAHMSA B MaKCUMaribHOM BapuvaHTe MOXET COCTOSITb U3 CreayrLmnX OCHOBHbIX 6510-
KOB:

- NOAroTOBKN BO3AyXa, B COCTaB KOTOPOro BXOAAT Komnpeccop Anga 3abopa u cxatus
BO3ayxa, punbTpbl, agcopbepbl, XONOAUITbHUKMA U PECUMBEPDLI ANSA OYUCTKKU, OCYLLKM BO3ayXa U
ctabunmsaunmn ero gaBneHns;

- CMHTE3a 030Ha B rasopaspsiiHOM reHepaTtope C UCTOYHWKOM 3NEKTPONUTaAHUS U CU-
CTEeMOW O0TBOAA BblAeNAOLWENCA TENNOThI;

- CMeLLEeHNa 030HO-BO3yLLHOM cMecu ¢ obpabaTbiBaeMon BOAOW U3 CUCTEMbI Nodaumn
N OTBOAA ra3oBOM M Xnakon das n CUCTEMbI Pa3rioXXeHUs HENCNONb30BaHHOIO 030Ha.

[oounctka 030HOM MOXET MCMNONb30BaTbCA B BMAE 030HOdMOoTauuun, Ans AOMNOSNHK-
TENbHOIo yaaneHusi B3BELLEHHbIX BELLECTB, KOr4a KOHTAKTHbIV pe3epByap CHabXXeH CMCTEMOM
oTBeAeHns obpasyroLencs pnotoneHsbl. O4HAKO C TOYKU 3peHUsT pacxoda 030Ha B3BELLEHHbIE
BellecTBa 6ornee apekTMBHO yaanaTb ounbTpaumen Ha npeawecTByrowen ctagun Jo-
OYMCTKMN.

[lo3a o30Ha ana goounctkm/obessapakmBaHms CTOYHbIX BOL OYEHb BbICOKA M COCTaB-

ngaet 5-15 mr/n.

TexHUn4Yeckne n 3IKOHOMUYECKNE NPENMYLLIECTBA NO CPABHEHUIO C YCTOSABLUMMUCS

TEXHONOrMAMH

YHuBepcanbHoe aencreme, manoe Bpemsi obpabotku. OTcyTCcTBME NOTPEOHOCTU B pe-

areHTtax.

[NpenmyLiecTBa ANs OKpyKaroLlen cpeabl

O30HMpPOBaHME LLUMPOKO PacnpoCTpaHeHo U aBnsaeTca 3PdEKTUBHBIM METOOM OKUC-
NUTENbHONM AEeCTPYKLMM CNeayoLnX BELECTB, COAePXKaLLUXCA B CTOYHbIX BoAax: eHon n ero
NPOV3BOAHbIE (XNIOP-, HATPO-, @MUHO-, ankKUNAEHOorbI), NONUMQEHONbI, CNOXHbIE COeANHEHMUS

deHonbHOro xapakrepa, ClrAB (ankunbeHsocynbdoHaTbl 1 Ap.), Kpacutenu n ap.
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Oxkucnerune CIMAB B CTOYHbIX BOAaX NO3BONSAET CHU3UTb KOHLIEHTPaLMM coaepaLlnuxcs
B HMX ankunbeHsoncynbgoHatoB n ankudgeHonos go MAK.

OkucneHne CNoXHbIX COeANHEHWI 3aBEPLLAETCS YaCTUYHOW AECTPYKUMEN NOSIMMaKpo-
Monekyn ¢ obpasoBaHneM pparMeEHTOB C HU3KOMOJIEKYNAPHON Maccon. B cBa3u ¢ aTum npo-
6nemon moxeT 6bITb HannuMe B 06paboTaHHOM BOAE OCTATOYHbIX NMPOAYKTOB 030HOMM3a, B
pesynbTaTte 4ero MoXeT yBeNnMYMBaTbCA TOKCUYHOCTb. B MpakTuke O4MCTKM NUTLEBOM BOAbI
nocrne NPUMeHEeHUs1 030Ha NCMNOMNb3YIOT COPOLMOHHYHO AOOUYUCTKY.

Mpwu go3ax, obecneymBaroLLX OKUCINTENBbHYIO JOOYMCTKY, MPOUCXoanT rinybokoe obes-
3apaxvBaHue CTOYHOM BOAb!.

3a BblveTOM NpobnemMbl NPOAYKTOB 030HOIN3a 030HMPOBaHME ABNseTCs Hambornee aKo-
NOrMYECKN YUCTbIM METOOOM OKUCIIMTENbHOW 06paboTKM, MOCKOMbKY MPU UCNOSNb30BaHMM
(NnpuroToBNEHMN) ero He NPUMEHSIT XMMUYECKUE peareHTbl (Kak nepmaHraHaTt Kanus, xnop

n Ap.), KOTOpble NPUBOAAT K Tak Ha3bIBAEMOMY BTOPUYHOMY 3arpsi3HEHUIO BOAbI.

MexcpenoBble BO34EeNCTBUS

Bbicoknin pacxopq anektposHeprun. Pruck BbiIbpoca B OKpyXaroLyo cpeny nNpoayKToB

O30HOJ1IN3a.

[MTpMEHNMOCTb

MeTopg xopowo oTpaboTaH Ha NPOU3BOACTBEHHbBIX CTOYHbLIX BOAAX U NMMTLEBOW BOAE, B
AocTtyne 6onblloe KOMMYECTBO O30HATOPOB PasfiMyHOM Npouns3BoauTenbHOCTU. MoXeT ObiTb

npuMeHeH npu nrobom macwTabe.

dakTopbl, BANSKOLIME HA BO3MOXHOCTb peanm3aumnu

Bbicokass cToMMocTb 06paboTkun (MPUMEHUTENBHO K AOOYMCTKE CTOYHbLIX BOA) NpensT-
CTBYET NPUMEHEHMNIO 030HNPOBAaHMUS Kak MeToaa obessapaxunsanus. Mpu peanusaunn Tpebo-
BaHWI No rnybokon JOOYNCTKE 4O KayecTBa BoAbl BOLOMCTOMHUKOB NUTLEBOrO BOAOCHabXe-
HUA (YeTBEPTUYHAs O4YUCTKA) sBNsSeTcsa (Mo 3apybexHOMy onbITy) OAHMM 13 6a30BbIX METO-

[I0B.

CTaTtyc TeXHOnoru

B1/B2.
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7.1.8 loounctka Ha membpaHax

Llenb TexHonormm

Fny60|<oe yaaneHune B3BelleHHbIX BELWECTB U BbICOKOMOJEKYITAPHbIX OpraHn4eCKmnx co-

eaNHEHUN.

O0bLee TexHUYecKoe onucaHne

OcHoBaHa Ha nponyckaHuM BOAbl NOA AAaBNEHNEM Yepe3d NosynpoHnLaeMyto Memopany
W pasgeneHnn Boabl Ha ABa NoToka: ounbTpaT (OYULLEHHAa BOAA) U KOHLEHTPAT (KOHLEHTPU-
POBaHHbIN pacTBop Npumecen). [na 4OOYNCTKN CTOYHbBIX BOA MCMNOSb3YHTCA YNbTpadunbTpa-
LUMOHHbIE MeMBpaHbI, koTopble ¢ pa3amepom nop oT 0,01 go 0,1 MKM yaansawT KpynHble opra-
HUYeckue Morekynbl (MonekynspHbin Bec 6onbwe 10 000), konnonaHble YacTuubl, 6akTepun

1 BUPYCbI, HE 3aepXKmnBasd npn 3aToMm pacTtBoOpeEHHbIE COJIN.

TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TexHonornamm

Bbicokasi HageXXHOCTb, KOMMAKTHOCTb.

MpenmyLiecTBa AN okpyXaroLlen cpeabl

nybokoe yganeHve B3BELUEHHbIX BELECTB, BO3MOXHOCTb rybokoro yaaneHus goc-

¢aToB Npu MCNOsb30BaHWUN peareHToB.

MexcpenoBble BO30EeNCTBUS

OTCyTCTBYIOT, 3@ UCKIMIOYEHMEM CYLLIECTBEHHOIO 3HEpronoTpebneHus.

[MTpMEHNMOCTb

OrpaHuyeHns No NPoM3BOAUTENBLHOCTM NPaKTUYECKN OTCYTCTBYIOT, peanibHO NPUMEHU-

MOCTb orpaHunyeHa 200—300 Tbic. M3/cyT.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

B cBs131 C BbICOKON CTOMMOCTbIO 06paboTkM LenecoobpasHOCTb NCNOMb30BaHUSA onpe-
Aensietca ytunusaumnen yactn obpaboTtaHHON BOAbl KAk TEXHUYECKOW C BbICOKMMK TpeboBa-
HUSMK K Hel. Takke MOXET OblTb NPUMEHNMA NPU HAaNMYUN B CTOMHOW BoAde creumduyecknx
BUOHEOKUCNAEMbIX KOMMHOHEHTOB MPOMbILLITEHHOrO NPOUCXOXAEHUS (KpacuTenu n T.n.).

Kak TexHonorms 4OOYUCTKN BCEro NMOTOKa CTOYHbIX BOA fMLUEHA CMbICNa, T.K. 3Ha4u-
TeNbHO 3KOHOMMWYHEWN MCMONb30BaTb MeMOpPaHbl He AN AOOYMCTKM, a ANsl MnopasaerneHus,

4TO NO3BONISIET COKPATUTL 06 bEM OMopeakTopa U He MPUMEHSATb BTOPUYHBLIE OTCTOMHUKMN.
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Crartyc TexHonormu

A2/B1. PeanusoBaHa Ha AByx ob6bektax (KpacHogapckui kpanm n B HoBon Mockse),
AaHHble 06 a(pheKTMBHOCTH, a Takke O LenecoobpasHOCT! NPUMEHEHUS B AaHHbIX CryyYasx

OTCYTCTBYHOT.

7.2 N3BneYyeHue LUeHHbIX COCTaBNAKLWMUX CTOYHbIX BOA,

7.2.1 Kpuctannusauus ¢occaToB U3 BO3BpaTHbLIX MOTOKOB COOPYXXEeHUI 06paboTKu

ocaakKa

Llenb TexHonornm

OuuncTka Bo3BpaTHbIX MOTOKOB OT hocchaToB, C NOMyYeHMEM Cbipbs ANsi NPOM3BOACTBA

yaobpeHus.

ObLee TexHU4Yeckoe onnucaHme

BoaBpaTHbIN NOTOK (kak npaBuno, omnbTpaTt unm dyrat oT 06e3BOXKMBaAHUSA COPOXKEH-
HOro ocagka) obpabaTtbiBaeTCcA B peakTope C NCEBOOOXMKEHHbIM CITIOEM necka ¢ gobaene-
Huem peareHTa (conb MarHus). B pesynbtaTte B3aMmogencTsnsa marHuns, pocgatos n ammo-
HUWHOro a3oTa obpasyrT HepacTBOPUMOE BELLECTBO CTPYBUT (MarHMm — aMMOHUN — dpoc-
daT). B ycnoBusix NCEBAOOXKMKEHHOrO Crosi YacTULbl Necka BbICTyNarT LEHTpaMu KpucTan-
nusauumn cTpyBuTa, B pe3ynbTaTte Yero Ha ux OCHOBE 00pa3yloTCs rpaHynbl 3TOro BELLECTBA

OnamMmeTpoM HEeCKOJIbKO MUJTTTMMETPOB.

TexHn4Yeckne n 3IKOHOMUYECKNE NPENMYLLIECTBA NO CPABHEHUIO C YCTOABLUMMUCS

TexXHonormamm

MpuHUMNNManbHO NHAsA TEXHOMNOIMSA NO CPaBHEHUIO C OcaxaeHnemM oocdaToB KoaryrsiH-
TaMu Npu nokasibHOM OYNCTKE BO3BPATHbLIX MOTOKOB. [1pn ncnonb3oBaHum nocnegHmnx obpasy-
IOLLMINCA OCaA0K COAEPXKUT MHOIO Xefnesa Unv antoMnHKUS, pbiXibli, NI0Xo 06e3BoXMBaETCA.
CTpyBMT NO OMMCbIBAEMOW TEXHONOrMM npeacraBnseTr cobon npakTU4ecku rotoBoe ¢oc-
dopHO-a30THOe yaobpeHue, HyaalLeecs NuLlb B CyLLKE U hacoBKe.

OpaHa 13 gByx TeXHONOrnm, NO3BONALWMNX NonyyYaTb ochopHoe yaobpeHmne n3 cTou-

HbIX BO.

MpenmyLLecTBa ANA OKpyXaroLLen cpeabl

CHmxeHne cbpoca doctaToB C OuMLLEHHOWN BOOoW. Pekynepauunsa LeHHOro (M KoHeu-

HOro B NPUpPOAE) BellecTBa.
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MexxcpenoBble BO3OEeUCTBUSA

MoTpebneHne marHmeBoro peareHta (kak npaBuno, 6uwoduT, 4o6bIBaEMbIA HAa HEKO-
TOpbIX coneHbiX 03epax). OgHako NOTPeOHOCTb B HEM HE CIIMLUKOM BbiCOKa (COOTHOLLUEHME
MarHus Kk gocdopy — He bonee 1:1).

CyLiecTBeHHble 3aTpaThbl 3/IEKTPO3HEPIMN Ha NOAAEPXKaHME B3BELLEHHOIO CIIOS.

MpUMEHNMOCTb

MpumennTensHo Kk TCB — TONbKO Ha BO3BpaTHbLIX MOTOKax OT 06e3BoXnBaHMA cOpo-

XEeHHOro ocagka.

dakTopbl, BANSKOLIME HA BO3MOXHOCTb pean3aumu

OKOHOMMUYECKM ahPEKTUBEH, HAUYMHAA C BbICOKMX KOHLEHTpauun docdopa docdaTos
B unbTpate (0T 50—70 mr/n, nydwe ot 100 mr/n). Takme KOHUEeHTpaLumm cCOOTBETCTBYHOT cOpa-
XMBaHUIO NpeaBapuUTENbHO CryLEeHHOro n3bbITOYHOrO akTUBHOIO Mna n3 npouecca ¢ buoyana-

nenvem cocgopa.

CTaTtyc TexHonormu

B1.

7.3 CHATMe orpaHnyeHun no npumeHeHuro HOT B psge

HeGnaronpuUATHLIX CUTyaL Ui

7.3.1 OdeHutpucpukaumsa HATpPATHOro asoTta ¢ gobaBneHnem cybeTpaTa

Llenb TexHonornm

PeanunsoBaTtb yganeHvne asoTta Nnpu HeJoCcTaTtoMHOM cooTHoweHun BIK/asoT B ounwa-

emomn Boae. Takke — CHUXeHue KOHUEHTpPaunn a3ota HUTPUTOB HaA CTaann OOOHUCTKU.

O0bLlee TexHUYECKoe onucaHmne

B 6uopeakTop, B KOTOPOM peann3oBaH NpoLecc HATPU- U AeHUTpudmkaumm, nogaeTtcs
AOMNONHUTENbBHBIN OpraHnyeckun cybecTpat. 3a pybexxom NCnonb3ytTCcsa 3TaHOS, METAHOI, YK-
CyCHas KucnorTa.

MoxeT ncnonb3oBaTbCA Kak Ha CTagMmM OMOMOrMYeckon OUYUCTKU, Tak N JOOUNUCTKN.

TexHonornyeckag apdeKTMBHOCTb
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Mo3BonseT ygansaTb coeanHeHnsa asoTta ¢ addekTmBHoCTbo 40 90 % (npu Heobxoau-
MOCTM — U Bbiwe). [Npouecc Gnonornyeckoro yganeH1st asota no3BonseT nonyvyaTb ocTaTouy-
HbIi 0OLWMI @30T NPEeMMyLLIECTBEHHO B HaMMEHee TOKCMYHOW (hopMe a30TaHUTpaToB, MUHU-

MU3NPYyA cogepkaHme aMMOHUNHON Y HUTPUTHOW OOPM.

[TpMMEHNMOCTb

Ha coopyxeHunax nioboro macwrtaba.

dPaKTopbl, BANAIOLLME HA BO3MOXHOCTbL peanv3aumm

Ncnonb3oBaHre 4ONOMHMTENBHOIO OPraHNYecKkoro cyocTpaTa 04eHb 3Ha4YMTENBbHO yBe-
NMYMBaEeT 3KCNyaTaunoHHble 3aTpaTbl. Kpome Toro, oHo hopMUpyeT cyLlecTBEeHHbIE NOTEH-
LManbHble PUCKWU Anst 300pOBbs NepcoHana:

- METaHON — CMepTenbHbIN SA;

- 3TaHON — ONaCHOCTb XULLIEHWIA 1 yNnoTpebneHus nepcoHarnom, B pesynbtate — Hapy-
LeHne paboTbl NepcoHana, TsXernble OTPaBeHUs;

- YKCYCHaA KMCnoTa — onacHoe XMMmn4yeckoe BeLlecTBO.

CTaTyc TeXHONOrnMu

b1.

7.4 PaclwumpeHne BO3MOXHOCTU NONy4YeHUA BTOPUYHOM NPOAYKLUM

n3 ocagka I'cB

7.4.1 AspobHasa TepmochunbHaa aBTOTepMUYHAA CTabunusaumus XXuagKux ocagkon

ObLee TexHU4Yeckoe onnucaHme

Mo Buonornyecknm ocHoBaM NPOLECC HE OTNYaeTcs OT 0ObIYHON adpobHON cTabunu-
3auuKn, ogHaKo OCYyLLEeCTBNAETCA APYruMu rpynnamMmm aspobHbIX reTepoTpodHbIX MUKpoopra-
HN3MOB — TepMOPUNbHBIMU. 10 KOHCTPYKTUBHOMY OPOPMIIEHUIO N 3PPEKTUBHOCTU OTNINYNSA
npouecca BeCbMa CyLLECTBEHHbI.

O6pabaTbiBaeMbli 0Cagok NogaeTcda B aspupyeMble (Kak NpaBuio, C nogadyen cxxaTtoro
BO34yXa B MeXaHW4ecKne [OMCMepraTopbl) 3aKkpbiTble pPeakTopbl, B KOTOPbIX NPOUCXOANT
a3pobHbIN npouecc BMONOrMYeckoro OKUCNEHUS OpraHMYecKoro BeLecTsa ocagkoB. B npo-
Lecce OKMUCNEHNSA KOHLEHTPUPOBAHHbLIX OCaAKOB (M30bITOYHbIN aKTUBHBIN U NOANEXUT npea-
BapUTENbHOMY CryLLEeHWIo, ONTUMaribHasa KOHLUEHTpauusa nogaBaemMon cMecu ocagka — 45—
60 r CB/n) Bbigensowasncs TennoTta HarpeBaeT TENNOM30NMPOBaAHHbBIA peakTop A0 TeMmnepa-

Typ TepMounbHOro npouecca — cabilwe 50 °C (aHanorMyHo npoLeccy KOMMoCTUPOBaHUA

324



UTC 10-2019

06e3BOXEHHbIX 0cagkoB). Takme ycrnoBusli NO3BOMSIIOT HE TONMbKO B HECKOSbKO pa3 YCKOPUTb
npoBeeHNe npouecca No cpaBHEHUO ¢ 0ObIYHOM aspobHoN cTabunusaumen, Ho n go 1,5—-
1,8 pa3 noBbICUTb rMNyBGMHY pacnaga opraHMYeckoro BellecTBa ocagka.

Brnarogaps pesynbTatam npouecca U CXOXeMY KOHCTPYKTMBHOMY OGOPMIIEHUIO AaH-
HblA METOZ 4acTO HasblBalT as3pobHbIM TEPMOMUIIbHBEIM aBTOTEPMUYHLIM COpaXKnBaHMEM
(xoTs npouecc ¢ GBMOXMMUYECKON TOYKM 3peEHUst cOpakMBaHNEM He siBMsieTcs ).

TexHonorn4yeckag adpdeKTUBHOCTb

Pacnag OB go 50-60 %. MeTog obecneuvBaeT nobyto Tpebyemyto ansi noYBEHHOM
yTUnu3aumm cteneHb obessapaxmBaHus 0CagkoB.

TepmodunbHasa aspobHas cTtabunusaumss — Hambonee SHeproemMkun npouecc, Tpe-
OyeT Hanbonee BbLICOKOro pacxoa 3fIEKTPOIHEPrUn. ITO OOBACHAETCS NOHMKEHHON adhdek-
TMBHOCTbIO PacTBOPEHUS KMCNopoda Bo3ayxa (HM3KOe 3Ha4YeHue Tak HasblBaemoro anbga-

dakTopa). QHepro3aTpaTbl HE MOTyT ObITb peKynepupoBaHbi.

MexcpenoBble BO34EeNCTBUS

AHanormyHbl Knaccuyeckon asapobHom ctabunmnsaymm.

Kak npaBuno, oTxoasiimim Bo3ayx n3 ctabunmsatopoB TpebyeT OUMCTKN OT 3arpssHsio-
LLIMX BELLECTB, a B XONIOAHOE BPEMSI — TaKXKE U OXNaXOeHus C KanneynasnuBaHNeM.

Bbigenaowmecs npu pacnage a3oT n gocgop nepexoqaT B XUAKYH dasy (B UNoByto
Boay). BoigeneHune B xugkyto a3y asoTta He npesbiwaeT 15 % OT BXoAdALwen Harpyskm Ha

OYMCTHbIE COoOpYyXeHunsa, gpocdopa — 10-15 %.

[MTpMEHNMOCTb

TexHunyeckn meToq NPUMEHNM 1151 COOpyXeHun nbon nponssoguTensHocTn. Metopq
A0CTaToOYHO KOMMakTeH. TpebyeT Ncnonb30oBaHUs crneunasnbHbIX peakTopoB, CUCTEM aspaumm

M CUCTeMbl aBTOMaATU3aL MM npoLecca.

PaKTopbl, BANAIOLLME HA BO3MOXHOCTbL peanusaumm

CoopyxeHus 6esonacHbl B akcnnyaTauuu.

MeToa yBenuumBaeT 3aTpaTbl HA 3NEKTPOIHEPINI0 Ha OYUCTHBIX COOPYXKEHUSAX HE Me-
Hee Yyem Ha 30-50 % (6onbLiee 3HaYeHne — A COBMECTHOM CTabunmaawmm ocagka nepsuy-
HbIX OTCTOMHWUKOB 1 1Una).

O6paboTaHHbI MeTOoAOM a3pobHOro TepmocunbHOro copaxxmsaHma ocagok obnagaet
HaUNy4LWMMN BOOOOTAAKLWMMM CBOMCTBAMM, a Takke ONTUMarneH aAnsa ncnonb3oBaHns (nocne
06e3BOXMBaHMSA) B KavecTBe yaobpeHusa ans nobbix Lenen n kynbTyp (Npu cobniogeHnn Tpe-

6oBaHWIn NO coaepXKaHU0 TOKCUYHbLIX BELLECTB).
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Crartyc TexHonormu

b1.
7.4.2 BepmMKOMNoCcTUpOBaHUe ocajka

Llenb TexHonornm

Mony4eHne M3 0caakoB BbICOKOKAYECTBEHHOIO yA00OpeHus.

O6bLee TEXHMYECKOE ONMUCaHne

O6e3BOXeHHbIE 0CaaKku (Nyywe — npefBapuTenbHO NoABEPrHyThle a3pobHon cTabu-
nnsauumn) 0o6aBnATCA B KA4eCcTBE NMTaHUsS K Briomacce KpacHbIX KanmdOpHUNCKUX YEPBEN,
KynbTUBUPYEMOM B Npouecce. YepBu noeaaroT BELWECTBO Ocaka, Bblaenss 6uoygobpeHue.
[Mpouecc ocyllecTBNSEeTCA B TOHKOCIOWHbLIX NoAdoHax, nonynepuoandecku. Mo okoH4YaHun
npouecca YepBn BHOBb OTAENATCA OT 06paboTaHHOro ocagka M UCNONb3YHTCA B Cneayto-

LLIeM LMKne.

TexHn4yeckne n SKOHOMUYECKME NPENMYLLIECTBA MO CPABHEHUID C YCTOSABLUMMUCS

TexXHonormamm

I'IonyquVle 0C000 BbLICOKOKA4YECTBEHHOIO yD,O6peHM$I, KOTOpOE MOXeT ObITb peanni3o-

BaHO C Nony4yeHnMem goxoaa.

[MpevmyllecTBa Ang OKpyKawLwen cpeasbl

BoBneyeHne opraHM4eckoro BelllecTBa ocagka B KpyrooGopot B npupoge. Cokpalle-

HUWe NnpuMeHeHnAa MnMHeparibHbIX y/:l,o6peH|/||7|.

MexcpenoBble BO3OencTBuUs

MpakTuyeckn oTCyTCTBYHOT.

MpymMeHnMocTb

Ha COOpPYXEeHUAX HebonbLon npon3BoaAnNTEIIbHOCTW. MacLutabbl NPUMEeHeHNA TakKxe

onpenenarTca pbIHKOM cbbiTa BEpPMMKOMIMOCTA.

PaKTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsaumnm

TexHonorus TpebyeT py4yHoro Tpyaa, OTBETCTBEHHOIO KOHTPOMS 3a NPOLECCOM, 3Hauu-
TenbHbIX Nrowaaen 3aaHuii, rae oHa peanusyeTcs. XapakTepuayeTcsi BbICOKOW MaTepuarno-

€MKOCTbIO (CTennaxu, NogaoHbl).
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CraTtyc TexHonormu

A2.
7.4.3 NMuponutnyeckas rasancpukaumsa ocagka

Llenb TexHonornm

YMmeHblleHne oGbema ocajika ¢ NnornyyYyeHneM 13 Hero roprodero rasa ¢ nocrneayollen

yTI/IJ'II/I3aLI,VIel7] ero ans Bblpa6OTKVI ANIEKTPOIHEPTUN.

O6bLiee TEXHMYECKOE ONMUCaHne

O6€e3BOXEHHbIN 1 BbICYLLEHHbI OCaA0K HarpeBaeTcs B 3aMKHYTOM 06beme, B pe3syrib-
TaTe Yero NPOMCXoaMT NPOLIECC NMPONN3a, BblAENSeTCA NMPONMTUYECKNIA ra3d (CMeCh NeTy4mx
OopraHn4eckmx BellecTB) U obpasyeTca kokc. Ha BTopon ctagum npouecca NpoucxoauTt 4va-
CTMYHOE CXUraHue Kokca (C orpaHuM4eHHbIM AOCTYNOM KMUcnopoaa), B pesyrnbTaTe Yero Bblge-
nsaeTcsa CuHTe3-ras (CcMecb Bogoponaa n okmucu yrnepoga). Cmecb NMPONIMTUYECKOro ra3a n CUH-
Tes-ra3 Mcnomnb3yrTca B KayecTBe Tonnmea. B pesynbTaTte npouecca obpasyetcss 305bHO-

YrosnbHbI N OCTaTOK.

TexHun4Yeckne n 3IKOHOMUYECKNE NPENMYLLIECTBA NO CPABHEHMUIO C YCTOSABLUMMUCS

TexXHonormamm

Bbicokasi cTeneHb KOHBEPCUN OpraHN4YecKkoro BellecrtBa oCcagka B MNMOJie3HYHO SHeprmto

npn MMHUMaAJIbHOM obbeme rasoBbix Bbl6pOCOB.

MpenmyLLecTBa Ans OKpyKarLlen cpeabl

MuHUManbHbIM 06BEM ra3oBbIX BbIOPOCOB.

MexcpenoBble BO3OeUcTBUsA

3a cuet MHOIokKpaTHO MeHbLLEero obbema Bbl6pOCOB N MHOW aAdpPOoaANHaMUKN peaKTopa

3HA4YNTEeJSIbHO MeHbLLe Bbl6pOC nbineBnaHbIX YaCTuL, No CpaBHEHNIO CO CKUTaHUEM.

MpUMEeHNMOCTb

CpepnHuve 1 KpynHble YCTaHOBKM.

daKkTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsauum

TpebyeTca npeaBapuTenbHas cywka ocagka. CUHTe3-ra3 TOKCUYEH N B3pbIBOOMACEH
(ogHako NpMMeHAncHa B kKayecTBe TONMMBa AN ra3oBbiX poHapen ¢ Havana XIX Beka). [1po-
Lecc nuponunaa Teepapix TONMMB BECbMa XOPOLLO U3BECTEH. TennoTBopHas cCnoCOH6HOCTb CUH-

Te3-rasa 40BOJIbHO HEBbLICOKA (3HAYMTENBbHO MEHbLLE, YeM Yy Buorasa).

327



UTC 10-2019

CraTtyc TexHonormu

A3/B2.

7.4.4 OcTteknoBaHue ocagka

Llenb TexHonornm

TepMuyeckas nepepaboTka ocafika C NofyyYeHnem U3 MMHeparnbHON YacTu TOBapHOro
SKOIMOTMYECKN U caHuTapHO GesonacHoro martepuana, KOoTopbli MOXET UCMONb30BaTbCs B

cTpouTesnbCTBe N NPon3BoACTBE.

O0Lee TexHUYecKoe onucaHme

MpenBapuTenbHO 06E€3BOXEHHBLIV M FNTYOOKO BbICYLLUEHHbIN OCafOK CXUraeTcs ¢ noga-
Yyen Bo3gyxa (npennoyTuTensHO oboraleHHOro KUCNoOpPoaoM) B TOMKe, NO3BONSAOLWEN A0OCTU-
ratb Temnepatypbl 1100-1200 °C, npu KOTOPOW MUHEpParbHas YacTb OcajKa pacnsaBnsieTcs.
Pacnnas oTBOANTCA BHU3 TOMKM M NonagaeT B 30HY OCTbIBaHUSA, (hopMmnpysa cTeknonogobHble
YacTuubl 3aaHHOM PopMbl M CBONCTB. OTX04sLWME ra3bl OXNaXK4alTCH, B TOM YACHE B CUCTE-

MaXx pekynepauumn n nojiydeHuna aHeprmun, 1 nocrie O4NUCTK1 Bbl6paCbIBa}OTCFI B aTMOCCbepy.

TexHun4Yeckne n 3IKOHOMUYECKNE NPENMYLLIECTBA NO CPABHEHMUIO C YCTOSABLUMMUCS

TexXHonormamm

MonyyeHne M3 MUHEparbHOWN YacTh ocajika BMECTO 0TXoAa (3051bl) TOBApHOroO NPOAYKTA.
CyLLIeCTBEHHOE COKpalLleHMe MacChl BbIGPOCOB 3arpsi3HSIOLLIMX BELLECTB B aTMocdepy.
WcknioueHne BbIOpoca OpraHMYecknx coeauHeHun (AUOKCUHBI, doypaHbl) Mo NPUYMHE MOBbI-

LUEHHOW TeMnepaTypbl CKUraHUsI.

[MTpMEHNMOCTb

Ha OC HaunHasg ¢ KpynHenwmnx

dakTopbl, BANAOLME HA BO3MOXHOCTb peanusauum

HeobxoanmocTb NnpeaBapuTenbHOM CYLLKM OCagKa, a Takke oboraweHunst Bo3ayxa Kuc-
nopogom. Pabota ¢ MmHepanbHbIMK pacnnaBsamu. Beicokas ctommocTe o6opyaoBaHus. Heob-

XO0OANMOCTb KBaJ'II/I(*)I/ILI,I/IpOBaHHOFO nepcoHarna.

CTaTyc TEeXHONOrnu

A3.
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7.4.5 MNMony4yeHne XnAKoro Tonnamea U3 ocagka

Llenb TexHonormm

Mony4eHne n3 ocagka kommepyeckoro HedTenogobHoro npoaykTa. Tak HasbiBaeMbIi

npouecc «HeTb N3 ocaakay.

O0bLee TexHUYecKoe onucaHne

O6e3BOXEHHbIN BbICYLLEHHbI OCadoK nopBepraetca nuponudy. bnarogaps cneuum-
anbHO NogobpaHHOMY OaBMEHUIO N UCMONBb30BAHUIO KaTanm3aTopoB MPOUCXOOUT OXMXKEHME
OpraHM4YecKoro BeLlecTBa ¢ nonyveHnem HedprenogobHoro npoaykTa. TBepabln OCTaToK Noa-

NEXUT 3aXOPOHEHUIO NMNBO MOXKET ObITb COXOKEH.

TexHn4Yeckne n 3IKOHOMUYECKNE NPENMYLLIECTBA NO CPABHEHMUIO C YCTOSABLUMMUCS

TexXHonormamm

Bbicokas adhdhekTMBHOCTb Npeobpa3zoBaHNsa OpraHMYecKoro BeLLeCcTBa ocagka B aHep-
roHocutens. Nonydyaemoe xugkoe TONIMBO MOXET YyTUNU3NPOBATLCA 3a nNpegeniaMmym O4YUCT-
HbIX COOPYXXEHUN.

MuHMManbHble Bbl6pOCbI OoTXoOALNX ra3oB.

[MTpMEHNMOCTb

Ha OC HauunHas ¢ KpynHEenLwmx

daKkTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsauum

CocTaB nony4yaemMoro XugKoro Tonnvea A0SMKEH yA0BNeTBOpATb TpeboBaHMsIM aAns uc-
Nofib30BaHUSA B Ka4eCTBE MOTOPHOro nNnbo koTenbHoro Tonnmea. CrnoxHoe obopyaoBaHue,

NoTeHLManbHO ONacHbIN NPOM3BOACTBEHHBIV Npouecc, 63k kK HedbTenepepaboTke.

CTaTyc TEeXHONOrnu

A3.
7.4.6 CynepkpuTtnyeckoe xunakodasHoe oKUcrneHue

Llenb TexHonornm

3HaunTENbHO COKpaTUTb obbem ocagka, He ncnonb3yq cxxnraHume, ¢ ueriblo MMHMMn3a-

LMn BO3OENCTBUA HA aTMOC(epHbI BO3ayX.

ObLlee TexHUYECKoe onucaHue

[pyrne HasBaHWs MeToga — rmapoTepmaribHoe OKUCHEHNE, K MOKPOE» CXXUraHue.
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'y6okKocryLeHHbI 0CafoK HarpeBaeTCsl B peakTope CBepX Tak Ha3blBaeMOW KpUTuye-
ckomn Toukm (374 °C), 1, Npyn COOTBETCTBYHOLLEM [aBreHnn nogBepraeTca XMMNU4YeCcKoMy OKUC-
NEHUNIO KACITOPOAOM, nogaBaeMomy Komrpeccopom. OcTaBsLleecs TPYAHOOKUCIIIEMOe BeLle-
CTBO MOXET ObITb UCMOMb30BaHO Kak yaobpeHue BbicLlero knacca (knacc A no 3apyb6exxHomn

TEPMUHOMOIN).

TexHn4Yeckne 1 3IKOHOMUYECKNE NPENMYLLIECTBA NO CPABHEHMUIO C YCTOSABLUMMUCS

TeXHonormamm

O ekt cokpalieHmst obbema obpaboTaHHOro ocagka 6nm3ok K JOCTUraeMomy nyTem
CXKUraHus, O4HaKO BpeaHble BbIOPOCHI B aTMOCdeEpY NPaKTUYECKN OTCYTCTBYHOT.
OTtcyTcTBME BpeaHblX BbIbpocos B aTMocdepy. nybokoe okMcneHne opraHn4yeckmx Be-

LecCTB B oCaaKe.

[MTpMMEHNMOCTb

OC I'CB, HauunHas co cpegHux (HeT TEXHUYECKNX OrPaHNYEHUn Onst YCTAHOBOK MEHb-

Lero macLutaba, orpaHn4eHnda 3KOHOMU4eCkne 1 rno ypoBHHKO 3KcnnyaTau,|/|v|).

dPaKkTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsauum

Bbicokas cTeneHb NoTeHUManbHOM onacHOCTU Npu paboTe Co CBEPXBbICOKUMU aaBne-
HUSIMK, BbICOKOW TEMMNepaTypon, TEXHUYECKUM KUCIOPOAOM. Bbicokasi CTOMMOCTb kak 06opy-

OOBaHUA, TaK N 3KCMI1yaTauMOHHbIX 3aTpart.

CTaTyc TeXHONOrnMu

A3.

7.5 NMony4yeHue akonornyeckoro adpcpekra, He yctynarwero HAT,

npuv cywecTtBeHHO MeHbLUUX 3aTpaTtax

7.5.1 YaaneHue a3oTa Yepe3 HUTPUT

Llenb TexHonorum

CokpalleHre aHepronoTpebneHns npoLecca OYUCTKM CTOYHbIX BOf, YBENMYeHue BO3-
MOXHOCTEW AnA aHeproreHepauun. PaclumpeHne BO3MOXHOCTY NPUMEHEHNs BUONOrnYeckoro

yaaneHus asoTa.
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ObLlee TexHUYecKoe onucaHme

OTnUYMEM OT HUTPU- N AeHUTPUdMKaLMN B JaHHOM Mpouecce sBNseTcs npoBeaeHne
HUTPUUKALMKN OO HATPUT-MOHA U AEHUTPUUKALMM HUTpUTA A0 aTMocdepHoro asoTa. lMpo-

Liecc TpebyeT TOHKOro ynpaBneHus aspaumei no pH npouecca.

TexHn4yeckne n SKOHOMUYECKME NPENMYLLIECTBA MO CPABHEHUIO C YCTOSABLUMMUCS

TeXHonormamm

[o 50 % cHwkaeTcs NOTPeBHOCTL B KUCINOpOAe Ha yaarneHue asoTta (M, COOTBET-
CTBEHHO, CHMXXaeTcsl 3HepronoTpebreHne), yBeNM4MBaOTCs BO3MOXHOCTU AJsi SHEproreHe-

pauuu.

MexcpenoBble BO30ENCTBUS

AHanorMyHbl 6GUONOrMYECKONn OYUCTKE C vyoaneHnmem asoTta. MeHbLwune 3aTpaTbl 3J1eK-

TPO3HEPTrUW.

[TpMMEHNMOCTb

B nobom maclwitabe.

daKkTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsauum

HeonTumanbHoe COOTHOLIEHWE yrnepoda M a3oTa B CTOYHbIX BOAAX, @ Takke Hanpas-
NEHHOCTb Ha 3HEeproreHepaunto Ha OYUCTHBIX COOPYXKEHMAX CMOCOBCTBYIOT UHTEPECY K OaH-
HOW TEXHONOINMW.

Heobxoanmbl BbICOKOKBANMPULMPOBAHHbLIN NepcoHan u addekTuBHasa cuctema aBTo-

mMaTtmsauuu.

CraTtyc TexHonormu

B1.
7.5.2 'pynna TeXHONornm ¢ yny4weHHon HuTpudukaumen

Llenb TexHonornm

lMpusBaHa cokpaTUTb BpeMsi 06paboTKM CTOYHbIX BOA B Mpoueccax BrMonornyeckoro
yaaneHusa asoTa n pocdopa, MMMUTUPYEMOE B HacTosiLee BpeMsi HeobxoaMMOCTbIO nogaep-
XXaHus Bo3pacTa una, obecnevmBaloero yCTonunsyo HUTpudukaumo. B ocobeHHoCTn aTo

npoABNAEeTCA B XO0rnogHoe BpeM4A roga rnpu CHMXXeHnn temnepaTtypbl CTOYHbLIX BOA.
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ObLlee TexHUYecKoe onucaHme

PasBuBaeTcs Lenbln psi TEXHONOIMYECKNX PeLUEeHU C Yny4dleHHON HUTpudukaumen
(Tak HasbIBaeMasi bBnoayrmeHTaums). Ix MOXXHO pa3genntb Ha ABE OCHOBHbIE FPyMnbl:

A. HapyxHoe ynyJiieHne HATpudmkauuu.

K atou rpynne, B CBOK o4yepeb, OTHOCATCA crneaytoLmne OCHOBHbIErpynnbI:

- KOMOUHMPOBaHME B3BELLUEHHON W MPUKPENSIEHHON MUKPOGopbl (MpyY KOTOPOM npwu-
MEpPHO NONOBMHA CTOYHOW BOAbLI NOAAETCS Ha KanenbHbI GuodunbTp, a obpaboTaHHas Boga
0TTyAa, coaepxallasi buonneHky, nogaeTcs B 00bl4HbIE a9POTEHKN);

- BblpalLMBaHNe HUTPUPMKATOPOB Ha BO3BPATHbIX NOTOKax 0T 06paboTKn COPOKEHHOTO
ocafgka ¢ nogayen obpaboTaHHON XNOKOCTU NMMOO M3ObITOYHOrO aKTUBHOIO UMa B adPOTEHKM.
MpenmyLLEeCTBO B 3TUX TEXHOMOMMSIX AaeT BO3MOXHOCTb NPOBOANTb HUTpUMKaL Mo BO3BpaT-
HbIX NOTOKOB NPW CyLlecTBEHHO 6ornee Bbicokon TemnepaType (cBbiwe 25 °C).

B. BHyTpeHHee yrnyylieHne HUTpudmkauunu.

Katon rpynne oOTHOCUTCA npouecc yaaneHuss asota M gocdopa, HasBaHHbIN
DEPHANOX (meHuntpudukaums n pocgaTtakkyMynsumsa B aHOKCMAHOM npouecce). lNMpouecc
BKMOYaeT B ceba KoMOMHaLMIO B3BELLIEHHOIO Y NPUKPENIEHHOro Una B MHOroCTagumHOM cu-
CTeMe, OCHOBAHHYIO Ha SBreHnn oocdraTakkyMynsiLum B aHOKCUAHOW 30He, MpoUCXoasLlen B
npouecce gexHutpudnkaumn. MNpouecc BknovaeT B cebsa BbliaeneHme HuUTpudmkaumm B oT-
AerbHY0 30HY, paboTatowyo 6e3 B3BELLIEHHOro 1na, TONbKO C NPUKPEenneHHoON MUKpodio-
pon. C 3TOM Lenbko Nocrne aHa3pobHOM 30HbI, Kyaa NoAaeTcsl CTOMHas BoAa M BO3BPaTHbIN 1N,
NPOU3BOANTCHA OTAENEHNE aKTUBHOIO Mna B OTCTOMHMKE, OCBETNEHHasa YacTnyHo obpaboTtaH-
Hasa CToYHas BoAa MOCTynaeT B BGMOUNbTP-HUTPUGUKATOpP, a 3aTEM BMECTE C UIOM U3 OT-
CTOWHMKa B AeHUTpudUrKaTop, C nocrnenyoLen noctaspaumen n NNooTaeneHneMm.

Ewe oguH npouecc (BAR-npouecc) npegycmaTpuBaeT nogady a3oTcoaepkallero Bo3-
BPaTHOro NOTOKa B OTAENbHYIO 30HY adpOTeHKa (pereHepaTop), Kyaa Takke nocTtynaet BO3-

BpaTHbIN Un.

TexHn4yeckne n SKOHOMUYECKME NPENMYLLIECTBA MO CPABHEHUIO C YCTOSABLUMMUCA

TeEXHONOrmamMu

YMeHbLUeHne obbema coopyxeHun Bronornyeckon o4ncTkmn 6e3 yxyaleHns kadectsa
OYNLLIEHHON BOAbI.

TexHonorndyeckmmn adbdekT

CoOTBETCTBYIOT NpenMyLLeCTBaM 41151 TEXHONOrNN ¢ Gonornyeckum yaaneHnem asota
n poccopa. Takke 3a cHeT 6onee HageXHOW HATPUGMKALNKN CHUKAETCS coaepXaHne ammo-

HUMHOIo a3oTa B OYULLLEEHHOW BOAE.
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TpebyeTca MeHbLUas nnowaab Ans pasmeLlleHns aspoTeHKoB (BnopeakTopos).

MpUMEHNMOCTb

rlpaKTVI‘-IeCKVI He orpaHun4yeHa.

dakTopbl, BANAIOLME HA BO3MOXHOCTb peanvsauum

Ana npouecca DEPHANOX Heobxoaumo TuiatenbHoe BblgeneHne rpydboancnepcHblx
BKJTHOYEHUIN U3 CTOYHbIX BOA,.
Mpouecchbl C BHELWHUM YNy4dlEeHUEM HUTpUdUKaumm TpebytoT HanMyuna BO3BPaTHOIO

NnoToKa OT COOpPYXeHMI 06paboTkM COPOXKEHHOrO OcCazkKa.
7.5.3 AHoKcugHoe okucrneHme ammonust (AHAMMOKC-TexHonorum)

Llenb TexHonormm

MoBbiweHne aPPHEKTUBHOCTU U CHUXEHNE cebeCTOMMOCTU yaaneHus asoTta U3 CTou-
HbIX BOA (B HacTosLLEee BpeMS — Kak NpaBurio, NyTeM yaaneHus asoTa U3 BblICOKOKOHLIEHTPU-

POBaHHbIX MO aMMOHMIO BO3BPATHbLIX MOTOKOB OT 06paboTkM COPOXKEHHOrO OCaaKa).

ObLee TexHU4Yeckoe onmucaHme

Okono nonoBuMHbI aMMOHUSA B OYMLLI@EMOW BoAe OKMCAsieTcs B npouecce buonormye-
CKOW HUTPUTaLMN OO0 HUTpUTA B OTAENBHOM (NEPBOM) PEAKTOPE UM B XOAE CUMYIIbTaHHOTO
(coBmMecTHOro) npouecca, npyM 3ToM BTOpas MOSIOBMHA aMMOHUSA OKUCnsieTcss obpa3oBas-
LUIMMCSI HATPUTOM C 0Bpa3oBaHMEM MONEKYNAPHOro a3oTa. OTa YacTb Npouecca ocyLecTBs-
eTcs B 6€CKMCNOpPOAHbIX YCIOBUSAX U B OTCYTCTBMM OpraHMYecKoro yrnepoaa.

MockonbKy KynbTypa aHHaMOKC-6akTepuin MMeeT 04eHb HU3KYH CKOPOCTb POCTa, TO OA-
HUM 13 3PPEKTUBHBIX METOAOB YCKOPEHUS €€ HAKOMMEHMS B COOPY)KEHMM U NOBbLILLEHNS 3gh-
heKTMBHOCTM npoLecca sBNseTcs NpMMEHEHNe CTauMoHapHbIX, MO0 NOABMXKHbLIX (MnaBato-

LLUMX) HocuTenen GuonneHku (3arpysok).

TexHn4Yeckne n 3IKOHOMUYECKNE NPENMYLLIECTBA NO CPABHEHUIO C YCTOABLUMMUCS

TEXHONOrMAmMHn

MNpouecc XapakrepusyeTtcda HUIKUM 3HepFOI'IOTpe6J'IeHV|eM, ManbiM 06pasoBaH|/|eM
ocajka 1 BbICOKOWN 3HEProaPeKTUBHOCTbIO, HE3AaBUCUMOCTbIO OT MICTOYHUKOB OpraHN4ecKoro

BellecTBa Ans AeHUTpUdUKauum.

333



UTC 10-2019

[MpeumyLlecTBa Ansa OKpyKaroLwlen cpeasbl

MNoBblWweHne FJ'Iy6l/IHbI yaaneHnd a3ota U3 CToO4YHbIX BO4 MUHUMNU3NPYET PUCK SBTpO(*)I/I-
Kaunnm BoaoemMoB-rMpnemMHMKOB. CHuxeHune NapHUKOBOIo S(b(beKTa (I'IOTpGGJ'IeHVIe, a He Bblae-

nexnne CO:2 B xoge npouecca).

MexxcpenoBble BO3OeUCcTBUA

M pPaKTn4eCKkn OoTCyTCTBYHOT.

MpUMEHNMOCTb

Ha coopyxeHusx noboi MOLLHOCTH, rAe UMETCS NOTOKM, KOHLEHTPUPOBAHHbLIE MO am-
MOHMIO (BO3BpaTHbIE NMOTOKM OT 06paboTKM OCaAKOB CTOYHbIX BOA MpU peanusauum MeTaHo-

BOro copaxmsaHus).

dPaKkTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsauum

TexHonorusa TpebyeT HanMuMs NepcoHarna BbICOKOW KBanudukaumu.

CraTtyc TexHonormu

A1/B1. lNMpumeHsieTcs Ha gecaTkax 06bEKTOB 3a pybexxom. B Poccum BbINONHEH B0nb-
lwon ob6bem nccneoBaHum, paspaboTaHbl HOBblE KOHbUrypaumm npouecca.

EcTtb nHdopmaums o6 ncnonbsosaHum anemenTos npouecca AHAMMOKC npu ounctke
CB B 3aTonneHHbIXx BuounbTpax Ha page X03sAMCTBEHHO-ObITOBbIX OOBEKTOB, ManbiX MO
npoun3BoauTeNbHOCTU, He oTHocAwmxes k LICBI1 [30]. OgHako umetowmnincs odbbem nHdopma-
LMK NoKa He No3BongaeT pekoMeHaoBaTb 3Ty TexHonormo kak HOT gna OC 6onbLlien npons-

BOAUTENbHOCTHU.
7.5.4 ®dutoTexHonorum ouncTtku NCB

Llenb TexHonorum

O6ecneyeHne Heobxogmmoro KadectBa ounctkm [CB npu ymeHbLIeHUn 3aTtpar.

OnucaHne TexHonormm

Cwm.: nogpasgen 4.3.2.2. [ina NCB OC asnsawotca HAOT.

MpumeHnTensHo k FCB 6uonnaTto sBnseTca NnepcnekTMBHOM TEXHOSOIMEN CO CTaTyCcoM
A2/B2.
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7.5.5 Obe3BoxuBaHue ocagkoB CB B reokoHTeHepax

Llenb TexHonormm

Ob6ecneunTb rnybokoe 06e3BOXMBaAHME OCaZKa NPWU COKPaLLEHHbIX 3aTpaTax U MUHU-

MyMe KanuTtalibHbIX 3aTpart.

O0bLee TexHUYecKoe onucaHne

MeToa 3aHMMaeT MPOMEXYTOYHOE MONOXEHUE MexXay MexaHu4eckuMm o6e3BOoXuBa-
HMEM N UITOBbLIMM MIoLLaaKaMu.

AHarnormyHo mexaHn4eckomy o6e3BoXXMBaHUIO ocagok obpabaTbiBaeTcs PNoKynsgHTOM
N noJaeTcs HACOCOM B reOTEKCTUITbHbBIN KOHTENHEP (reoTyOy), CLUMTBIA U3 MPOYHOro PUNbLTPY-
olero matepuana, c oobemom 4o 1500 m3. CBo6oaHas BoAa BbIXOAUT Yepes3 CTEHKU KOHTeN-
Hepa CKBO3b Merfkue nopbl reoTekcTuns. B pesynbrtate atoro npomcxoguTt o6e3BoXuBaHUE
ocagka, hunbTpaT, BbIXOAALWNN N3 KOHTENHEPA, NOMNyYaeTCsl YACTbIM U HE COOEPXKUT MEXaHU-
Yyecknx B3Becen. KOHTenHepbl pasmeLlalnTca Ha nnowaike ¢ TBepablM NOKPbITUEM U CUCTE-
Mou oTeBoda unbTpaTta Ha OC. Hanuebl CHrIOKYNMpPOBaHHOIO ocajka B reOKOHTENHEP NOBTO-
PSAKTCS HECKONLKO pas, 40 OMHANbHOro 3anofiIHEHUS1 EMKOCTM.

lMocne 3aBeplUEHUs aKTUBHOM CTaguM BOLOOTAAYM OCA[OK, 3aKadaHHbIM B reoTek-
CTUNbHbIE KOHTEMHEPLI, NPOoAoIMKaeT 06e3BoXmnBaTbCcA Griarogaps xopollen ceeTonornowa-
toLLLEe CNOCOBHOCTN reoTEKCTUIA N UCnapeHunto Yepes 60nbLUyo NioLwaab NOBEPXHOCTM KOH-
TenHepa. Kpome TOro, KOHTEMHEpP He BNUTbIBAaeT aTMOCEPHbIE OCAAKM M LINaM He noasep-
raeTcsi NOBTOPHOMY 06BOAHEHMIO. MONOXNTENBHO Ha Npouecc 06e3BOXMBaHNA BIIUSIET 3UM-
Hee NpoMopaxnBaHue, B pe3ynbTaTe Yero npu oTTamBaHuUM BbICBOOOXAAETCs AONONTHUTENb-
HO€ KONMYecTBO OCTaTovyHOW Bnaru. bnarogapsi 06e3BoXMBaHUIO B KOHTENHEPE 06e3BOXEH-
HbIA 0CcafoK (Luam) CTaHOBUTCS MaTepuarnom, YAoOHbIM Ans Norpysku U TPaHCNOPTUPOBKN.
KoHTenHep MOXeT BbITb BCKPbIT (HE MCMOMb3yeTCsl MOBTOPHO AN 3TUX Xe Lenen), n ero co-
Aepxmmoe BbiBO3UTCA. MOXeT ObiTb MPUMEHEHO PELLEHNE MO 3aXOPOHEHNIO 06E3BOXKEHHOIO
ocagka Ha MecTe 00e3BOXMBaAHWA, B 3TOM Cllydae reoKOHTEWHepPbl yKnagblBalTCA B He-

CKOJ1bKO CJ10€B ApYyr Ha gpyra.

MpenmyLLecTBa ANA OKpyXaroLLen cpeabl

AHanNoOrn4YHbI MeXaHn4YeCKomMy 006€e3BOXNBAHUIO.

MpymMeHnMocCcTb

YHuBepcarnbHbI METOA,.
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daKkTopbl, BANAIOLME HA BO3MOXHOCTb peanvsauum

MeTon no3BonseT onepaTMBHO U C MUHUMAIbHBLIMU KanuTanbHbIMU BITIOXXEHUAMMU pea-
nmn3oBaTb apdekTnBHOEe 06e3BOXMBaHME ocagka. TpebyeTca MyHMManbHas nnowaap Ans
pa3meLleHns yana npurotToBneHns n 4o3MpoBaHnsa pacteopa okynsHTa (BO3MOXEH KOHTEN-
Hep, pasMmellaemMbii psSaoM € nNnowaakon 06e3BoXnBaHus).

Mpn meToada He AnsA 3aXOpOHEHMs1 HA MecTe 06e3BOXMBaHMSI UCMONb30BaHHbLIE MTEOKOH-
TenHepbl He06X0aMMO YTUNN3NPOBATb Kak OTXOA.

3aTpaTbl Ha 06e3BOXMBaHME, MO AAaHHbLIM MOCTABLUMKOB npouecca, Huke Ha 20—-30 %.

CraTtyc TexHonormu

Ana NCB — A2/B2. imeeTcs oguH pedepeHu-00beKT: pekynbTMBaUMs Hakonutenen
ocagka (CaHnkt-lNeTepOypr), ogHaKo AaHHbIN HEeCTabunM3npoBaHHLIN OCadOK XpPaHWUNCS B
HaKoOMUTEnNsX MHOro NneT, a A0 3Toro 6bIn y)xe 06e3BOXeEH B LEeHTpUdyrax.

[Ona MNCB asnsaetca HAT, Tak kKak ANa AOHHbBIX OTNOXEHU BOAOEMOB, ONTIM3KUX MO CO-

CTaBy, HaKonmneH JOCTaTOYHbIN OnbIT.
7.5.6 buocywka ocaaka

Llenb TexHonornm

Ob6ecneunTb cyLLKy 06€3BOXEHHOIO 0OCaZka C MUHUMAanbHbIMW 3aTpaTaMn SHEPTUN.

ObLee TexHU4Yeckoe onmucaHme

MpeacTtaBnsaeT cobor BbICOKOMHTEHCMBHOE KOMMOCTUPOBaHME Ocajka, HanpaBneHHoe
Ha nonyyeHne noacyLleHHoro buoTtonnuea. NpoBoaNTCA B TYHHENAX C NPOAYBKOW BYpTOB KOM-
NocTMPyeMON CMecn Yepesd kaHarnbl B gHue. Komnoctnpyemasa cmech npeacraBsnsieT cobom
06€e3BOXEHHbI 0CaoK ¢ 4obOaBneHMeM roToBOro KOMMNocTa KpynHOCTbIO Bbille 3a4aHHOW, a
Takke gpeBecHOM Lwenbl (06opoTHOM ¢ Ao6aBNeHNEM CBEXEN).

Mpn komnoctupoBaHun (okucnenmn OB ocagka) BbigensieTca Tenno, no3sonstouiee
pasorpeBaTb ocagok 0o 60 °C v Bbiwe. Nogaya Bo3gyxa B TEXHOMNOrMM BUOCYLLKN OCYLLEeCTB-
nsieTcs NPOTUBOTOKOM Yepe3 HECKONbKO TYHHENEeN, HaxoasLwmMXcs B pa3HblxX pa3ax npouecca.
Cexuii BO3ayx nogaeTcs B 4O3pEBaoLLNA TYHHENb (M OXnaxaaeT ero), 3aTeM npoxoauT TyH-
Henb B aKTMBHOW ba3e M, MaKCMManbHO HarpeTbi, OGbICTPO NOAHMMAET TemnepaTtypy BO
BHOBb YNIOXXEHHOM TyHHere. 910 obecneynBaeT ObICTPbIN NPOLECC NPU BbICOKOM MCMOMb30-

BaHWM KMCropoaa Bo3ayxa.
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OTxogawmm Bo3gyx ovnLiaeTcss oT aMmmmnaka (C ero ytunusaumen B Buae cynoara am-
MOHMS), oxnaxgaeTcs (C OTBOAOM TENna Ha yTMnmM3aumio), ocyLlaeTcs, Ao4unwaeTcs u Bolopa-
CbiBaeTCHa B aTMocepy.

TexHonornyeckasa adpdeKTMBHOCTb

Ocapok BbicylwimBaeTcs 4o 4 pa3 no obbemy, ao cogepxanmna CB 25-30 %. Harpyaka
no ocaaky Ha o6LLyo nnollaab CoopyxeHus — 5-7 m3/m2 B rog.

MexcpenoBble B3anMogencTBus

C y4eTOM 0O4MCTKM BbIOPOCOB 3arpsisHeHVe BO3ayXa HaxoaUTCs Mo KOHTPOSEM.
Buocylika ocagka — ogvH M3 HEMHOTMX MPOLECCOB, MO3BOSAOLWNX pPeKynepmpoBaTh
4yacTb aMMOHUIAHOIO a30Ta, COAEepPKaLLEerocs B 0cajke.

BosBpaTtHble noTtokn Ha OCK HebonbLume.

[MTpMMEHNMOCTb

[ns noTtoka ocagka, cooTBeTCTBYoLWEero kpynHbiM OC u Bbilwe. MoXeT ncnonb3oBaTtbes

KaK rpynnoBoe coopyxeHue, nosjiydyawuiee ocagok ot bonee Menknx o6LEKTOB.

PaKkTopbl, BANAKOLLME HA BO3MOXHOCTb peanmsaumm

MpakTnyeckn yHmBepcanbHbIi METOA, He TPEBYIOLWNIA COXHbIX YCTAHOBOK M BbICOKO-
KBanvuumpoBaHHOro nepcoHana.

CBowcTBa BbICYLLEHHOIO OCajKa, AaXe HECMOTPS Ha NOTEPIO YaCTM OpPraHUYecKoro Be-
LLleCTBa, NO3BOSIAKOT MCNONb30BaTh €ro Kak HMU3KoKanopunHoe tonnmeo (aHanor topga). OH
TakKe MOXET ObITb BbIBE3EH HA MOMUIOH, UCMOSb30BaH Kak yaobpeHue un 1. n.

MeTopn Hy>xgaeTcs B ApPEBECHOM Lene, ogHako ee noTpebneHne He npesbiwaeTt 1,5 %

no BeCy OT 06p863TblBaeMOFO OCaflKa, TaK KakK Lena ncnosyib3yeTcAd MHOIMoKpaTHO.

CTaTyc TexHonoruu

B51. M3BecTHbI ABa 06bekTa B Huaepnangax, paboratowme yxe csbiwe 10 ner.
7.5.7 AneKkTpoocMoTHU4ecKoe 06e3BOXNBaHNE

Llenb TexHonorum

lNoBbiCUTbL cogepxaHue CyXoro sewjecrtea B 00e3BOXXEHHOM OcagKe ¢ HebonbwnmMmn oo-

NOJIHUTEJIbHbIMU 3aTpaTaMun 3HEPIrmn.
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ObLlee TexHUYecKoe onucaHme

MeToa npMMeHsaeTCca B JONOSTHEHUE K YCTOABLUMMCS TEXHOMOMMSM U HanpasrieH Ha OT-
AeNeHne 4acTu CBA3aHHOM C CyXMM BELLLECTBOM OCajKa BOAbl, KOTOpas He OTAensieTcs ¢ no-
MOLLIbIO (OFIOKYSIAHTOB W AaBneHus:.

McnonbayeTtcsa adhdekT anekTpodopesa, Koraa ocafok (paHee yxxe 06e3BOXKEHHbIN) No-
nagaeT B NPOCTPAHCTBO MEXAY 3NeKTpoaamu, Yepes KOTopble NPonyckaeTcst NOCTOAHHbIN TOK.
B HanpaBneHnn BO3HMKAIOLLETO SNeKTPOdOpeTUHYECKOro NOTOKA BOAbI MOXET pa3MeLlaTbes
unbTpaumoHHas membpaHa.

MockonbKy Npouecc nAeT C BblAeNeHNneM Tensna 3a CHeT CONPOTUBIIEHUS TOKY, NPOMUC-
XoauT pasorpes obpabaTtbiBaemMoro ocagka go 55-65 °C.

TexHn4eckne n aKOHOMUYECKMe NpPenMyLLeCTBa NO CPABHEHUIO C YCTOSABLUMMUCS TeX-
HOMOrNAMN.

CopepxaHue cyxoro BeliecTBa B 06e3BOXXeHHOM ocagke Ha 8—10 abc. % Bbiwe, Yem
npy 06bIYHOM 06€3BOXNBaHMM, YTO COOTBETCTBYET 25—40 OTH. %. [locTuraemoe 3HayeHme co-
aepxaHus cyxoro BewecTtsa (55—60 %) HeQOCTUXKMMO Ha OcaZikax roPOACKUX CTOYHbIX BO C
NOMOLLIbIO 06bIYHOIO 06e3BOXMBaHUSA. Mo6o4YHbIN 3heEKT pasorpeBa ocagka obecneymBaeT

ero obessapaxumBaHue.

MpenmyLiecTBa AN okpyXaroLlen cpeabl

YMeHbLueHne obbema nepeso3nMmoro n pasmMeLllaemMoro B Opr>KaIOU_leI2 cpege ocagka.

Ob6es3apaxmBaHne ocaaka.

MexcpenoBble BO3OencTBus

YMeHblLUeHe obpa3oBaHusa TBepaon a3kl ocaaka. Harpes ocaaka npuBoauUT K Bblae-

JIEHUIO NneTy4dmnx sewecTtB B ra3oByHo cbasy, 4YTO MOXeT I'IOTpe6OBaTb nx 060pa N OYUCTKWN.

MpUMEeHNMOCTb

MpakTuyeckn B NoObIX YCrOBUSIX.

dPakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

CyLLecTBeHHbI pacxon anekTpoaHeprum. HeobXxoaMmMocTb UCNoNb3oBaHWSA BbINPAMU-
Tenei Toka. MNoTeHUManbHas aneKTpoonacHOCTb Ans NepcoHana, cBA3aHHas B TOM 4uche C
NPUMEHEeHNEM MOCTOsIHHOro Toka. MoxeT notpeboBaTbca cbop M odncTka obpasyoLmnxcs

AypHonaxHyLwmnx Bbl6pOCOB.

Crartyc TexHonormu

A1/B1.
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3aknuuTesibHbIe NOJIOXEHUA U pekoMmeHgaunun

[Ons aktyanusaumm cnpaBoyHuka HAT 6bina copmmpoBaHa TexHuyeckast paboyvas
rpynna Ne 10 «O4yunctka CTOYHbIX BOA C UCMOMb30BaHMEM LEeHTPanM3oBaHHbIX CUCTEM BOLO-
oTBedeHNa noceneHnin, ropoackmnx okpyros» (TPl 10), cocTaB KOTOPOM YyTBEPXKAEH NPUKA30OM
MuHnpomTopra Poccum ot 27 mast 2019 r. Ne 1783 (B pegakuun npukasa MuHnpomTtopra Poc-
cum oT 06 mnoHa 2019 r. Ne 1988) «O TexHun4yeckom padboyen rpynne «O4YmcTKa CTOYHbIX BOA C
NCMonb30BaHMEM LIEHTPANIM30BaHHbIX CUCTEM BOOOOTBELAEHUS MOCESIEHUN, FOPOOCKUX OKPY-
ro», Ha ocHoBe crnpaBovHuka NTC 10-2015 «O4unctka CTOYHbIX BOL C MUCNOSb30BAHMEM LIEH-
Tpanu3oBaHHbIX CUCTEM BOOOOTBEAEHUSA NMOCENEHNN, TOPOACKUX OKPYroBy». B ee cocTtas Bo-

Wwnu npeactasmtenn 53 opraHnaaumm, ewe 13 opraHmsaumin Obinn NpeacTaBeHbl B KA4YeCTBe-

HabnwogaTenen.
OOLecTBEHHbIE o0OMB
CO03bl 1 4% MpoeKTHbIe, 3KCTepTHbIE U
accouuauum KOHCYTMbTaLNOHHbIE
9% opraHusaumm
MpegnpuaTus, 26%
aKcnnyaTvpyoLve h

LICB nocenenun,
FOPOACKNX OKPYroB
19%

MpoMmbILLNEHHbIE
npeanpuaTua

Hay4yHble, obpa3oBaTernbHble U
y b 23%

nccnegoBaTtenbckne
yypexaeHus
19%

PucyHok — Ctpyktypa TPIM 10 «OuncTka CTOYHbIX BOA, C UCMOSIb30BaHNEM LEeHTPanmM3oBaHHbIX CU-

CTeM BOAO0OTBEAEHNS NMOCENEHWUI, TOPOACKNX OKPYTroB»

Mpwn paspaboTtke NTC 10-2015, nponsseaeHHon 4 roga Hasag, B cooTBeTcTBMM C [lo-
psgkom cbopa AaHHbIX, HeobxoamMMbix Anst pa3paboTkm MHPOPMALMOHHO-TEXHUYECKOro cnpa-
BoYHMKa no HAT v aHanu3a NnpuopuTeTHbIX Npobriem oTpacnu, yTBepXXaeHHbIM npukasom Poc-
ctaHgapTta ot 23 nonsa 2015 r. Ne 863, Obino npoBegeHo MacliTabHoe aHKeTMpoBaHWE OT-
pacnu. Ha ocHoBaHWn aHkeT, pasocnaHHbix 6onee yem B 400 KpynHENLLMX HACENEHHbIX MYyHK-
ToB Poccuiickon ®epgepaumm, 6bina nonyyeHa nicgopmaums no 200 OYUCTHBIM COOPYKEHUAM.

Takke 6onee yem no 30 coopyxeHusiM Obina nonydeHa AOMNONHUTENbHAs MHOpMauus B
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xoae paspabotkm cnpaBovHuka HOT. O4unCTHbIE COOPYXEHUSA, MHOPMaLUMUA MO KOTOPbLIM
6bina o6paboTaHa, obcnyxusatoT 6onee NoNoBUHLI HaceneHns Poccuun.

B cBsa3u ¢ Tem, 4to 3a 4 roga, npoweawmnx co sBpemeHn paspabotkn ATC 10-2015, B
oTpacnu He NPOM30LUSIO KakMX-Mbo NpuHUMNuanbHbIX N3MEHEeHUN, KoTopble TpeboBanu BHe-
CEHNSA KOPPEKTUPOBOK B MHGOPMALMIO, U3MNOXKEHHYIO B pa3aenax 2 u 3, TexHnyeckasa paboyas
rpynna couna HeuenecoobpasHbiM HOBOE CMIOLHOE aHKETUPOBaHWE NPeanpusaTUiA oTpacnu,
BKMovatwLlee B ceba cbop nHbopmaumm o NpUMEHSEMbIX TEXHONOMMAX U pesynbTaTax Mo
BCEM NpeanpuATUAM OTpacrnv, OTHOCMMbIM K npupogonons3osaTenam | kateropun. OgHako
3a npoweawnin nepuog nonydeH AONoNHUTENbHbIM onbIT 3kcnnyaTauun OC, onucaHHbIX B
NTC10-2015 kak pedepeHL-06BeKTOB, a Takke Bblnin NOCTPOEHbI (PEKOHCTPYMPOBaHbI) Mo Co-
BPEMEHHbBIM TEXHOSOMMSAM HOBbIE COOPYXeHUA. B cBA3KN ¢ aTuMm Bbina cobpaHa nHdopmaums
O HOBbIX 06 bEKTAX OYNCTKN M 0OPabOTKN CTOYHbIX BOA, MOCTPOEHHbIX (PEKOHCTPYMPOBAHHbIX)
nocne 2014 roga, a Takke nHhopmaumsi 0 paboTe, BKIHOYas KA4eCTBO OUYNCTKM CTOYHbIX BOA,
no obbekTam, onncaHHbIM B UTC 10-2015 kak pedepeHL-00beKTbI.

UneHbl TexHMYeckon paboyen rpynnsl NPULLAKY K BbIBOAAM, YTO:

- KoHuenuua UTC 10-2015, ocHoBaHHas Ha ydeTe cneundukn LEHTPanNnM3oBaHHbIX CU-
CTEM BOAOOTBEAEHMS N KOMMNIEKCHOM NOAXOAE, YyYUTbIBAKOLLEM CUTYaUMUsO B BOAHbBIX OO bek-
Tax, fierna B OCHOBY HOBOro 3akoHo4aTenbCTBa, perynupyrowero otpacns. B cBa3n ¢ atum
HeT HeobXOANMMOCTUN U LIeNiecoobpasHOCTU MEHATb OCHOBHbIE KOHLENTYyaslbHbIE MONOXEHUN
NTC 10-2015, T.K. 3TO BOMAET B NPOTUBOPEYNE C AENCTBYIOLLNM 3aKOHOAATENLCTBOM;

- OCHOBHbIM And y4yeTa crneumdukmn otpacnu asnsaetca 6e3ycrnoBHbI NPUOPUTET MEPO-
NPUATUIN, XapaKTEePUIYIOLLMXCSA MaKCUMaNbHOM 3KOSIOro-3KOHOMUYECKOW 3dEKTUBHOCTLIO
(MakcMmarnbHoe KonmMyecTBO NpedoTBpaLLeHHOro Bpeada oKpyKatowen cpene Ha pybnb Bno-
YKEHHbIX CPeAcCTB), @ UMEHHO PEKOHCTPYKUMM aspoTeHkoB Ha OC NCB un cTtpoutenbcTBa ago-
PEKTUBHBIX coopyXeHun otctanaHus Ha OC MNCB. MNpuMmeHeHne A00UNCTKN 1 aHANOrMYHbIX
TEXHOSOrMM OOMMKHO paccmaTtpuBaTtbes Kak HOT TONbKO B YETKO OrpaHMYEeHHbIX CUTyauumsix
CTPOron oxpaHbl BOAHbIX 06beKTOB. Bo BCcex ApyrMx cuTyaumsax UCMonb3oBaHME B MpPOEKTe
noanpoLeccoB AOOYUCTKN IKBUBANIEHTHO HaHeceHuto yulepba BoaHbIM OO6bEKTOB B pe3yrib-
TaTe HexBaTKM CpeacTB, HEAEKTMBHO NOTPAYEHHbLIX HA 4aHHOM OObeKTe, Ans NonyyYeHus
©a3oBoro agppekTa Ha Apyrom obbLeKTe.

B uenom pabota no aktyanusauumn cnpasovHnka HOT npoBogunack ¢ npuBneyYeHnem
MaKkCMMarnbHO LUMPOKOro Kpyra npencrasutenen genepanbHbIX OpraHoOB WUCMOSTHUTENbHOW
BNacTu, npeacrasuTenen NnpeanpuaTun, SKCNyaTUpyroLWMX CUCTEMbI O4YUCTHBIE COOPYXKEHUS
LeHTpanu3oBaHHbIX CUCTEM BOAOOTBEAEHUA NMOCENEeHUN, NPOMBbILWEHHbIX Mpeanpus-

TUW, OTEYECTBEHHbIX npomssop,MTeneﬁ M NOCTaBLLIMKOB o6opy,uOBava OnA O4YNCTKU CTOYHbIX
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BOA, a Takke NPoduUIibHbIX OBLLECTBEHHbLIX COK30B M 0O6beaMHEHUI, HAayYHbIX U 0bpa3oBa-
TeNbHbIX OpraHn3auun, MHCTUTYTOB PasBUTUS U TEXHOMNOIMYECKMX nnaTdopm. PeleHunsa no
Krnto4eBbIM BOMpOcaM npu akTyanusauumn cnpaBodHuka HOT npvHumManuce nytem ronocosa-
HUA abCONOTHLIM BOMBLUMHCTBOM FOSIOCOB MOSHOMPABHbLIX YNIEHOB. 3a UTOrOBbIA TEKCT NPO-
roniocoBarsno okorno 80% obuero cnucoyHoro coctara TPI, npu aByx Bo3gepxaBLumxcs. MHe-

HUA, BbICKa3aHHbIE Mpu roJyilocCoBaHun, Obinn y4YTEeHbl B NTOroBOm Bepcunun crpaBo4HMKa HOT.
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Bubnuorpadusn

1 depepanbHbin 3akoH 0T 10.01.2002 Ne 7-d3 «O6 oxpaHe okpyxatoLen cpeabl».
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MpunoxeHue A
(obs3aTenbHoe)

I'Iepeqel-lb Hanny4vywmnx AOCTYMHbIX TeXHOJsIormmn
(saBnsieTca Bblaepkkor M3 pasgena 5. MNpu Hannunmn pacxoxgeHun cnegyeT pykoBOACTBOBATLCA pasgenom 5)

HaumeHoBaHue

HanmeHoBaHue TexHonornn (metoga)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

lMnaHnpoBaHue nHBe-
CTUUMI, Bblaava 3aga-
HUW Ha NPOEKTMpPOBa-
HWe, Ha MoaepHU3a-
LMo 1 pasBuTHE CyLle-

cteyowmx OC NCB

OnpepeneHve nepcnekTUBHbIX PacxodoB Ha
OCHOBaHMM (hakTUYECKUX AaHHbIX NO AVMHaAMUKE
yAEenbHOro BOAOOTBEAEHNSI U YUCTIEHHOCTU

HaceneHunda nocerieHnda

YHuBepcarnbHbin

2a

26

KoHTponb dbopmumpoBa-
HUSA COCTaBa CTOYHbIX
BO, HE OTHOCSILLMNXCS K

XXUIIOMY CEKTOpY

Hannume yTBEep>XaeHHOro B yCTaHOBIIEHHOM
nopsiake v AormkHasi peanusaumsi roan4yHoro
nfiaHa KOHTPONSA 3arpA3HEHHOCTM CTOYHbIX BOA
aboHeHTOB, obecneymnBatoLero 6e3ycrnoBHbIN
NPUOPUTET AN KOHTPOISI CTOYHbIX BOA abo-
HEHTOB, NOTEHLManbHO onacHbix ans LICB u

BOAHbIX 0ObEKTOB

YHuBepcanbHbii

Hagnexalasn paboTta ¢ aboHEHTamMuM B pamMmKax

LleIZCTByI'OLLI,eFO 3akoHogartenbcTBa no obecne-

YHuBepcarnbHbIn
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HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

2B

2r

20

YeHUo UMK HopmMmaTmeoB cbpoca B LICB 3arpss-
HAKOLLNX BELLECTB, YCTAHOBIMEHHbIX NO KpUTe-
puio HegonyLweHus npuynHeHus spega LICB
(ycTaHoBneHbl noctaHoBreHneM lNpasutens-

ctBa P® Ne644 ot 29.07.2013)

Hagnexalasn pabota ¢ aboHeHTamMu B pamMKax
AEVNCTBYIOLLIErO 3aKoHoA4ATeNbCTBA MO OCY-
LLIECTBMNEHNIO UMW pa3genieHns NOTOKOB NPoun3-
BOACTBEHHbIX CTOYHbIX BOA, U NOBEPXHOCTHbIX
CTOKOB (B noceneHunsx, o6opyaoBaHHbIX CUCTE-

MaMn otBedeHnsA noBepXxXHOCTHbIX BO)J,)

YHuBepcarnbHbii

Hapgnexalwas pabota ¢ aboHeHTamMun B pamMkax
AENCTBYIOLLIErO 3aKkoHoA4aTeNbLCTBA MO Heaony-
LLleHMIo cObpoca B LeHTpannM3oBaHHYy0 CUCTEMY

BOOOOTBEAEHNA HE3ATPA3HEHHbIX BO

YHuBepcarnbHbi

HanpasneHune Ha ounctky He meHee 70 % ro-

posoro oobema NCB

Tonbko Ansa o6beKkToB
LICB, npegHasHaueH-

HbIX 4nsa npuema NCB
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Ne HanmeHoBaHue HavmeHoBaHue TexHororuum (meTtoga) O6nacTb NpMMeHeHns MpumeyaHue
kak HOT
2e PasgeneHune noTtoka CTOYHbIX BOA Ha 3arpss- Tonbko Ansa o6beKToB
HEHHYIO 1 YCNOBHO YNCTYHO YacTu, Co cbpocom LICB INCB
YCINOBHO YMcTOM 6€3 0UNCTKM
3a KoHTponb noctynato- | Hanuune n Hagnexawias akcnnyataumsi npmbo- YHuBepcarnbHbin
LLIMX HA OYMCTHbIE CO- pOB M3MepeHUs pacxoda NocTynawLwmx (Mnm
OPY)XEHWSI CTOYHbIX BOA | OYULLEHHbIX) BOA, MPUrOAHbBIX K NPUMEHEHMIO
N cOpoca OUYMLLEHHBIX | Ha CTOYHbIX BOAX M MMEIOLLMX COOTBETCTBYO-
CTOYHbIX BOA lWme aTTecTaThbl
36 Hanunune n cobniogeHne nporpaMmmbl NPoun3a- YHuBepcarnbHbI
BOACTBEHHOIO KOHTPONSA KayecTBa BOA
3B Hagnexalwmin KOHTPOnb coaepXXaHus TOKCUY- YHuBepcanbHbIv
HbIX BELWECTB B NPMHMMaEMbIX Ha 06paboTky
Xngkmx otxogax. HegonyuieHme npuema Tok-
CMYHbBIX OTXO40B
3r BbinonHeHne otbopa npob CTOYHbIX BOA, B CO- YHuBepcarnbHbIn
OTBETCTBUM C aTTECTOBAHHLIMU METOANKaMM
34 Mcnonb3oBaHue anga npobooTdbopa aBToMaTu- Ons OC I'CB ot kpyn- 1) 3necb n panee Bo
Yyecknx NpobooTOOPHMNKOB, NCNOSTb3yEMbIX B Henwnx? u Bbile BCEM pasferne kaTero-
pun kpynHoctn OC npu-

355




UTC 10-2019

peXnume HakonUTenbHON CyTOYHOM NPobbI, OT- MEHEHbl B TEPMUHOIO-
Gmpaemor NponopunoHanbHO pacxony nocTy- TN, NPUHATON B pas-
naroLwmnx (UM OYMLLIEHHbIX) BOA pene 1 (cm.: Tab-

nuua 1.18). MNpu atom
3anucb, Hanpuvep, «4o
KPYMHbIX BKIHOYN-
TenbHO» 03HA4aeT, YTo
obnacTblo NpMMeHeHus
ABNAKTCA BCe 00b-
€KTbl, KOTOPbIE MO NpPo-
N3BOONTENBHOCTU SB-
NATCA KPYMHBbIMA,
nMBo MMEKT MEHbLLYIO
NPOM3BOANTENBHOCTD.
3anncb «oT BoNbLUMX K
BbiLLE» O3HA4aeT, YTo
obnacTblo NpMMeHeHus
ABMAKTCA BCE 00b-
€KTbl, KOTOPbIE MO NpPOo-

M3BOAUTEITIbHOCTU 4B-

nawTca bonbwmnmu,
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O6nacTb NpMMeHeHs

MpumevaHue

Ne

HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

kak HOT

nmoo nmetoT bonee Bbi-

3e

3%

[Ona OC, oTHECEHHbIX K

COKYIO npounssogntesib-

HOCTb

Mcnonb3oBaHne cucteM aBTOMaTUYECKOrO KOH-
TPOSsi COAEPXKaHUSA B OYULLLEHHOW CTOYHOM

Boae KOHLl,eHTpaLl,VIIZ 3arpA3HALLNX BELLECTB

1-n kaTeropmn Npupo-
Jononb3oBaTenen.
B cooTBeTCcTBUM C HOP-
MaTMBHbLIMW NPaBO-
BbIMM akTaMu

YHuBepcarnbHbii

BbinonHeHne aHann3oB Npob CTOYHbIX BOA, B
opraHusauuun (nogpasgeneHun), UMetoLen co-
OTBETCTBYHOLLMNE aTTecTaTbl, aHanNM30B NOCTy-
narLLMX CTOYHbIX BOZ MO BCEMY MEPEYHIO NoKa-
3aTenen, KOHTpoNMpyembix Ha cbpoce n fo-
NOSTHUTENBHO MO BELLEeCTBaM, NPaKTUYEeCKn OT-
CYTCTBYHOLLMM B CTOYHbIX BOAax, HO 0bpasyto-
LLIMXCA B NMPOLIECCE OYUCTKN CTOYHbIX BOA
(TONbKO ANS OYULLEHHbIX BOA), C YCTaHOBIEH-

HOWN NepMoaMYHOCTLIO, ONpeaensieMoin ¢ yye-

TOM MPOU3BOAUTENBHOCTU COOPYXKEHUN
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O6nacTb NpMMeHeHs

MpumevaHue

Ne HavmeHoBaHue HanmeHoBaHue TexHonormm (Metoga)
kak HOT
33 BbinonHeHne aHanna3oB Npob nocTynarowmx Ons OC 'CB ot 60nb-
CTOYHbIX BOA AOMNOSMIHUTENBHO Ha coaep)KaHue LUMX W BblLUE
asoTa 1 cocdopa no odbwmm opmam
3n Ob6ecneyeHune xpaHeHus B xonoauneHuke pe- | Onsa OC 'CB, Ha KoTo-
3epBHOM Npobbl (HacTb OTOOPaAHHOW eXXedHEB- | pPbIX OTMEYalTCsa Npo-
HOWM NPOObI CTOYHbLIX BOA) B TeveHue 7 aH Ans ©nembl ¢ 3annoBbiMu
BO3MOXHOCTW TLLATENbHOIo KOHTPOMS B criydae | cbpocamm OT NPOMBbILLI-
BO3HUKHOBEHNSA NpobBeM, CBA3AHHbIX C TOKCKY- NEeHHbIX abOHEHTOB
HOCTbI CTOYHbIX BOA, MW APYIMMU NMPOSIBIEHN-
SIMM 3arnoBbIX COPOCOB 3arpA3HAOLLMX Be-
LecTB
Hapnexalasa domkcaums, xpaHeHne, aHanms YHuBepcarnbHas
MHdOpPMaLUUKM O KONMYECTBE N Ka4eCTBE MOCTY-
narLLMX CTOYHbIX BOA4 B COOTBETCTBUMN C TEXHO-
NOrMYeCcKUM pernameHTom
4a Ouuctka 'CB YpaneHue rpyboamcnepcHblx npumecen M3 YHuBepcanbHas

CTOYHbIX BOA OO OCHOBHbIX TEXHOJ1IOTMYECKNX

cTagun OYUCTKU
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Ne HanmeHoBaHue HavmeHoBaHue TexHororuum (meTtoga) O6nacTb NpMMeHeHns MpumeyaHue
kak HOT
46 OTmMbiBKa 0T6pOCOB OT B3BeLUeHHbIX Bewects ¢ | [Ona OC 'CB ot cpega-
LenbHo NOBLICUTb UX CTAOUNBHOCTbL U COKpa- HUX 1 BblLUE
TUTb HEraTMBHOE BO3AENCTBME Ha OKPY>Kato-
lyto cpenly
4B O6paboTka xunaknx 6eiToBbix 0TXogoB (PKBO) YHuBepcanbHas
nepen c6pocomM B MNOTOK CTOYHbLIX BOA Ha crie-
LmanbHO 060pyaoBaHHbLIX CIIMBHBIX CTAHUUSAX,
C mn3BneveHnem n obpaboTkon rpybogmcnepc-
HbIX NPUMECEN B COOTBETCTBUM C CaHUTAPHO-
TMMrmMeHn4YeckuMmn TpeboBaHMsaIMN
ar OcBeTneHne CTOYHbIX BOA B Npeaenax, Ona OC 'CB ot 6onb-
He yxyllaloLwmx yaganeHue asota n gocgopa LLUNX U BbllLe
npw nocnenyoLen GUoNorn4eckon O4YNCTKe
4n Buonornyeckasa oumcTka, COOTBETCTBYOLLAs [Onsa Bcex OC I'CB,
KpynHocTM ob6bekTa u ycnosusim cbpoca (B Co- | Kpome nosvuuun e) aaH-
otBetctBum ¢ HOT 7 v HAOT 8) HOWM Tabnuupbl
4e Hoounctka (TpeTudHasa oumcTka), B COOTBET- Tonbko nNpu cbpocax B | 3aecb 1 ganee oTHece-
cteum c HOT 9 BOAHble OOBEKTbI KaTe- HMEe KOHKPETHbIX BOA-
ropumn A ans Bcex OC | HbIXx 0OBEKTOB K KaTero-
cB
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puam A—I" ocywiecTns-
eTCs B COOTBETCTBUU C
nocrtaHosreHuem lpa-
BUTEenbcTBa PP oT 26
okTabps 2019 . N 1379
«O6 yTBepxaeHun MNpa-
BWI OTHECEHUNS BOLHbIX
0OBbEKTOB K KaTeropusim
BOAHbIX 06bEKTOB AN
uenen yctaHoBNeHus
TEeXHOMOrM4Yecknx noka-
3arenien Hauny4yLwmnx
AOCTYMNHbIX TEXHOSOMNN
B cdpepe OYMCTKM CTOu-
HbIX BOZA C UCMOSb30Ba-
HUEeM LeHTpanu3oBaH-
HbIX CUCTEM BOA4OOTBE-
AEeHNs noceneHnn nnm
ropoACKUX OKPYroB».
Mpn ncnonb3osaHun
TEeXHONnormm memopax-

Horo GuopeakTopa
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Ne

HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

4x

HeobxoaMMOCTb Npume-
HEeHMs JOOYMCTKMN OT-
cytcTtByeT. Micnonb3o-
BaHWe OOOYNCTKM MO-

XeT ObITb TEXHOMNOIMYe-
CKN 1 3KOHOMWYECKM
bonee npuemMnemsim,
YyeM [OOCTMXKEeHMne Tex-
HONMOrMYecKMx nokasa-

Tenen HOT nocne BTO-
PUYHOro OTCTamBaHus,
4yTO cnegyet 0b60oCHO-

BaTb pacyeTamMu.

Hebuonornyeckasa o4ncTka CTOYHbIX BOA B Me-
cTax nepuoan4veckoro npebbiBaHNSA nepcoHana

n (MnNun) oTabIXaKoLWNX

[nsa ceepxmansix OC

'CB, c noctynneHuem

Ha HMX pacxoda CTou-

HbIX BO4, hOpMUpYIO-
LLMMCS CE30HHO, He 6o-

nee 100 gHen B roay.
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Ne HanmeHoBaHue HavmeHoBaHue TexHororuum (meTtoga) O6nacTb NpMMeHeHns MpumeyaHue
kak HOT
Kpome cbpocos B BOA-
Hble 06beKTbl KaTero-
pun A
43 O6e33apaxmBaHme OYMLLEHHbIX BOA C UCMOSb- YHuBepcarnbHas
3oBaHnem YO obnyyeHuns

4n O6e33apaxmBaHme O4YULLEHHbIX BOA MMOX0- Tonbko npu cbpoce B | INMpn obeszapaxmnsaHunm

PUTOM HaTPUS NN MHBIMK XIoppeareHTamu (3a

NCKJTIO4EHNEM xnopa), oes3 aexnopupoBaHua

BOJHble OOBbEKTbI KaTe-
ropun b-T.

Ha cywecTtBytoLmx
obbekTax — o 6onb-
LLUNX BKAOYUTENBHO, Ha
PEKOHCTPYNPYEMbIX
obbekTax — Jo He-
OOnbLUNX BKNHOYU-
TenbHO, Ha HOBbIX 0Ob-
eKkTax — A0 ManbIx

BKIMIOYNTESTIbHO.

OYMLLIEHHOM BOAbI MO
HOT 43 TexHonornye-

CKWK NokasaTernb Co-
AepXXaHnsa oCTaTOYHOro
xrnopa coctasnsiet 2,0

mr/am3 (He Gonee)
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Ne

HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

4K

4n

O6e33apaxmBaHme O4YMLLEHHbIX BOA MMNOXI0-
PUTOM HaTPUA NN NHBIMK XNloppeareHTamu (3a

UCKIr4eHnem xnopa), C aexrnopuposaHmnem

Tonbko npu cbpoce B
BOAHble 00bEKTHI Ka-
Teropun b-I".

Ha obbekTax oo kpyn-
HeWLLMX BKITHOYN-

TenbHo®

Ob6e3s3apaxxmBaHne O4YMLLIEHHbIX BOA XITOPOM C

[eXNOpPUPOBaHNEM

Toneko npu cbpoce B
BOAHble OOBEKTbI KaTe-
ropun b-T".

Ha obbekTax oT kpyn-
HbIX 40 KPYMHEMLNX

BKIMOYN-TENBHO 5)

Mpn o6eszapaxnsaHnm
OYULLEHHOM BOAbI MO
HOT 4u T 4k TexHonoru-
YeCKU nokasaTtesib Co-
AepXxaHnsa oCTaToO4YHOro
xfnopa coctaBnsiet 0,2
mr/om3 (He Gonee) ans
00BEKTOB 0 KPYMHbIX
BKNtouuTenosHo u 0,1
mr/gm® (He 6onee) ans
KpYNHenLmnx
Mpun obeszapakmBaHnn
XNOPOM W Xrop-pearex-
Tamu C UCNonb3oBa-
HWEM KOHTaKTHOro pe-
3epByapa pekomMmeHay-

eTCs yunTbIBaTh a-
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HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

doeKT JOOYMCTKN B OT-
HOLLEHWWN B3BELUEHHbIX
BELLECTB.
TpeboBaHus Kk npume-
HeHWIo MeToaa Aexro-
pYpoOBaHMA ycTaHaBmMu-
BalOTCA ANSA KOHKpeT-
HbIX OC no pe3ynbTa-
TaM aHanUTUYeCcKnX uc-
crnegoBaHUN KavecTBa
CTOYHbIX BOA, a TaKKe
NpeanpoOeKTHbIX Npopa-
BOOTOK C y4ETOM TEXHU-
YeCKNX U TexHomnormye-
cknx napameTpoB OC u
NX OTBOASILLIEN CU-

CTeMbl.

5a

Ouuctka MNCB

I'Ipe,D,Bapl/lTeanaﬂ MexXaHn4yeckad O4nUCTKa no-
BEPXHOCTHOIo CTOKa OT KPYMNHbIX MEXaHU4YEeCKNUX

npuMecen U Mycopa MeETOAOM NMPOLEXMBaHNSA

YHuBepcarnbHas

HOT aBnsieTca ncnonb-
30BaHMe BCeX TEXHOSO-
rmn, HOT 5a-5x%, a
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O6nacTb NpMMeHeHs

MpumevaHue

Ne

HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

kak HOT

Takke ogHon u3 HOTG6,

56

5B

YHunBepcarnbHbIn

C yyeTom obnacTtu npm-
MEeHeHus

Mpwn npneme Ha coopy-
XXEeHUs NpoLueXnBaHNS
6onee 100 n/c peko-
MeHAyeTCHa NpUMeHe-
HWe MexaHU3npoBaH-

HOro obopyaoBaHus

PasgeneHne noToka CTOYHbIX BOA Ha 3arpss-
HEHHYIO 1 YCNOBHO YNCTYHO YacTu. Hanpaene-
HMe Ha oumncTky He meHee 70 % cpeaHerogo-
Boro o6vema NCB, obpasyomxcs Ha Teppu-

TOpUM NoceneHni

Ounctka 3arpA3HeHHOro CToka oT TAaXeJibiX M-

HeparnbHbIX NPUMeECceN (NeckoynasnnBaHne) B

NMPOTOYHbLIX NEeCKOJ1I0OBKax pa3syimn4HOro tmna muin

BO BXOAHOWN CEKLMW aKKyMYnUPYHOLLErO pesep-

YHuBepcanbHas
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Ne HanmeHoBaHue HavmeHoBaHue TexHororuum (meTtoga) O6nacTb NpMMeHeHns MpumeyaHue
kak HOT
Byapa, ¢ pac4yeTHON apheKTUBHOCTbLIO 3a4ep-
XaHus yacTtuy KpynHocTeio 0,25 MM He mMeHee
85%
5r AKKyMynupoBaHue 1 ycpegHeHne 3arpAasHeH- YHuBepcarnbHas no
HOW YacTu NOCTynaroLLero pacxoga ¢ Ucnosb- MOLLIHOCTW, Ha HOBbIX
30BaHMEM TEXHUYECKNX peLLeHnn 1 obopyao- obbekTax.
BaHus, NpegoTBpaLLaoLwmnX BOSHUKHOBEHME OT-
noxeHun (MMbo nx yganeHnsa n3 COOPYKEHWUs,
€Cnn akKyMyrimpoBaHWe COBMELLEHO C MeXaHu-
YeCKOM OYMCTKOMN)
50 MexaHn4yeckas o4nCTKa OT B3BELLEHHbIX Be- | YHMBepcarbHas, Kpome
LLIeCTB U HedPTENPOAYKTOB METOAOM OTCTamBa- | HOBbIX OOBLEKTOB Npwu
HUA ncnonb3oBanun HAOT 6a
C NnpyMeHeHnem goro-
TaTo-poB
5e O6es3apaxmnBaHne YP-obnyyeHmem YHuBepcanbHas, Ha
HOBbIX O6beKTax
5% O6es3BoxuMBaHNe 06pasyoLLNXCS 0CaaKOB Ha YHuBepcanbHas

NNoBbIX (NEeCKOBbIX) NIIOWaAKax C MOMOLLbHO

rEOKOHTEMHEPOB UM MEXaHUYECKUM Criocobom
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Ne HanmeHoBaHue HavmeHoBaHue TexHororuum (meTtoga) O6nacTb NpMMeHeHns MpumeyaHue
kak HOT
O6ecneyeHune B KoHCTpyKuumn OC, kak B YHuBepcanbHas
Ha[3eMHOM, TaK 1 B NOA3eMHOM UCMOSTHEHUM
BO3MOXHOCTU cBOBOAHOro AocTyna k obopyao-
BaHuIo, obecneymBatoLLieMy yaaneHne ocaaka,
a Takke Ons 06Cny>XMBaHUA MeXaHU4YeCcKnx n
COpPBUNOHHBIX (bNbTPOB (NPOMbIBKA, 3aMeHa
3arpysku u 1.n.)
6a Ouuctka NCB DUINKO-XMMHMYEecKas 04MCTKa CTOKOB OT B3Be- Ha HoBbIX oObekTax, Bce HOT6 ncnonbay-
LUEHHbIX BELLECTB 1 He(PTENPOOYKTOB METO- npu cbpoce B BOAHbIE I0TCSA B AOMNOSHEHME K
AaMu TOHKOCSTOMHOIo OTCTamBaHus, oriotaummn | o6bekTbl kKateropun B n HOT 5
UIN KOHTaKTHOM bunbTpauumn ¢ npegsapuTerb- r MpumeHeHne punbTpoB
HOW peareHTHOM 06paboTKoM Npu BCEX nepe- C rpaHynamu BCMEeHEH-
YUCIEHHbIX MeTOAax HOro nonucTupona, ne-
66

dun3nKo-xMmmnyeckasi o4ncTka no 6a, ¢ nocneny-
lOLLLEeN JOOYMCTKOMN OBYXCTyneH4yaTon unetpa-
LUMen Ha 3epHUCTLIX mnbTpax (Bko4vas
uUnbTpbI C NNaBaroLen 3arpy3Kom 13 XeCcTKUxX

NOJIMMEpPHbIX rpaHyn). an/I ncnosnb3oBaH Ha

npegblaywen ctagumn (HOT 6a) KOHTaKTHOM

Ha HoBbIX oObekTax,
npu cbpoce B BogHbIE

0b6bekTbl KaTeropumn b

HoMonuypeTaHa He SB-
naetca HOT
Cm.: npumeydaHue 1)

BHM3y Tabnuupl
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HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

6B

er

60

dunbTpaummn — ¢ ogHOCTyNeH4YyaTon punbTpa-
LUnen Ha 3epHUCTLIX ounbTpax Ha cTtaguu Ao-

O4YUCTKHN

MexaHun4yeckasa oymcTka no 54, bmonornyeckas
OYMCTKA B MCKYCCTBEHHbIX UM €CTECTBEHHbIX

YCroBUSIX

Ha HoBbIX oObekTax,
npw cbpoce B BOAHbIE

06bekTbl kaTeropum b

dusnko-xmmmyeckasi oMucTka rno 6a ¢ nocneny-
oLen JOOYMUCTKON (hunbTpaunen Ha OByXCTy-
NeHYaTbIX 3ePHUCTLIX PUNbTPax (BKNoYas
duUnbTpbI C NNaBatoLen 3arpy3kom 13 KXeCcTKUx
NOSIMMEPHbIX rPaHy”n) n coOpbUNOHHBLIX PUNb-
Tpax [pn ncnonb3oBaHMn Ha NpegbiayLwemn
ctragum (HOT 6a) koHTakTHOW bmunbTpauum — ¢
OAHOCTYyneH4YaTon unbTpaunen Ha 3epHUCTbIX

(*)I/IJ'IpraX Ha CTagun JOOYNCTKN

dunsunko-xmmmyeckas o4ncTka no 6a c nocneny-
oLLEen JOOYMCTKON hunbTpaumen Ha OBYXCTY-
NeH4yaTbIX 3€PHUCTbIX U COPOLMOHHBLIX PUnb-

Tpax no 64

Ha HoBbIX 0ObekTax,
npw cbpoce B BOAHbIE

0b6bekThbl KaTeropum A
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Ne HanmeHoBaHue HavmeHoBaHue TexHororuum (meTtoga) O6nacTb NpMMeHeHns MpumeyaHue
kak HOT
7a Buonornyeckas Buonornyeckas ounctka ¢ yganeHmem asoTa Tonbko npu cbpocax B
o4ncTKa Ha obbekTax BOAHbIe OOBbEKTbI KaTe-
OC I'CB, Ha4ynHaga ¢ ropun I
76 Bonbmx, npu cébpoce | OuncTka c Gruonornyecknm yganennem asota n | OT GonbLINX OO CBEPX- CMm.: npumeydaHue 1)
CTOYHbIX BOA B BOOHbIE docopa kpynHbix OC "CB Bknto- BHU3y Tabnuubl
0b6bekTbl KaTeropumn b- 4nTEenbHO co cbpocom Bbibop TexHonornu
r, BOAHble OOBEKThI KaTe- yoaneHus cocgopa
ropum B ornpegensieTcsa npu npo-
7B Buonornyeckasa ouncTka ¢ yganeHmem asota n | Ana 6onbwmx OC 'CB eKTUPOBaHUM npexae
XMMUYECKUM yaaneHmem doccopa co cOpocoM B BOAHblE | BCEro Ha OCHOBE rMoOKa-
00bekTbl kKaTeropum b | 3aTenen sarpA3HeHHo-
r OuucTtka ¢ buonorndeckum yganennem aszota n | na OC 'CB, HauuHas CTM CTOYHbIX BOA, a
docopa ¢ aungodukaumen ¢ 6onbLUMX, CO COPOCOM | TaKKe UHbIX YCIOBUI Ha
a OuuncTka ¢ Bruonormyeckum yaaneHnem asorta u | B BogHble o6bekThl ka- | OC. He cnegyeT ogHo-
Buonoro-xmummnyeckum yaaneHuem gocdopa Teropun b 3Ha4yHo onpeaensaTb 3a-
7e OuucTtka ¢ bnonornyecknum yganeHnem asorta u AaHVeM Ha NPOeKTUpo-
Buonoro-xummyeckum yaaneHmem gocgopa ¢ BaHve 06sA3aTeNnbHOCTb
auugodukaumnemn NPUMEHEHNSA TON UNK
WNHOW TEXHOMNOMNN, T.K.
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HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

3TO MOXET ObITb He pe-
anuM3yemo Ha npakTuke,
B TOM YMChe C y4eTOM
WHbIX TpeboBaHWi 3a-
Janud. [1aHHaa TeXHO-
norns YNCTo XNMmye-
CKOrO OCaXXaeHus ¢
TOYKKM 3peHunst obecne-
YeHMs OOCTUXKEHUs 3Ha-
YEeHUN TeXHomornye-
CKMX nokasaTenen mo-
XeT ObITb NpUMeHeHa
Takke n gna OC mou-
HOCTbIO CBbiLLIe 60Mb-
LLUMX, OAHAKO AN HUX
4YNCTO XMMMYEecKoe yaa-
nexHune gocdopa 6byaet
9KOHOMMYECKM HEOMTU-

MarnbHoW. [Jnsa aTux
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Ne

HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

AnanasoHOB peKOMeH-
AyeTcs OpUeHTUpo-
BaTbCs Ha yKa3aHHbIe
BapuaHTbl bruonornye-
CKOro n 6monoro-xmmm-
4YecKoro yganeHus goc-
dopa. OgHako, npu He-
BGnaronpnaTHOM co-
CTaBe CTOYHbIX BO (HW3-
Koe cooTHoweHue BIK
k aszoty) n gna OC
BonbLlen MOLWHOCTH
MOXeT noTpeboBaTbCs
NPUMEHEHNE YNCTO XU-
MWYECKOro OCaXaeHus.
Ho B aTon cutyaumm ero
NPYMEHEHNE BO3MOXHO
npu pekoHcTpykumm OC

N OOIMKHO ObITb 060C-
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HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

HOBaHO TEXHOSorn4e-
CKnmun pacyetamu. Npu
HMU3KOW MCXOOHOM KOH-
LueHTpaumm ocopa
drochaToB BO3MOXHbI
cuUTyauumu, Korga Ha Mo-
MeHT nonyyeHns K9P
3Ha4YeHne TexHomnornye-
ckoro nokasatena HOT
B OUULLIEHHON CTOYHOM
BoAe OyaeT BbINosi-
HATbCA 6e3 npumeHe-
HUSI cneumarnbHbIX Me-
TOOOB ero yganeHus. B
3TUX crnyyvasix cnegyet
OpPUEHTMpPOBATLCS Ha
NPUMEHEHNE peareHT-
HOro ocaxgeHusa no

Mepe noBbILLEeHNA KOH-

LeHTpauum dgocdopa
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ouunctka CB Ha cBepx-

Manbix — cpegHmnx OC
npu cbpoce CTOYHbIX

BOA B BOAHblE OObEKTDI

kaTeropun b-I"

MarnbIX 4O CpeaHuX
BKNIOYMTENBLHO, cOpa-
CbIBaKOLLMX OYULLEHHbIE
BOAbl B BOAHblEe 00b-
eKTbl kKaTteropum I.
Ha OC I'CB ot cBepx-
Manbix 40 HebonbLINX
BKMOUNTENBLHO, cOpa-
CbIBaKOLLMNX OYULLEHHbIE
BOAbl B BOAHblE 00b-
eKTbl kKaTeropuu B.
Ha ceepxmanbix OC
CB, cbpacbiBaroLwmx
OuYU-LLIEHHbIE BOAbI B
BOOHble O0BbEKTLI KaTe-

ropun b

Ne HanmeHoBaHue HavmeHoBaHue TexHororuum (meTtoga) O6nacTb NpMMeHeHns MpumeyaHue
kak HOT
drocaToB B NocTynato-
LEN N OYULLLEHHOWN
CTOYHOW BOAE
8a Buonornyeckas lMonHasa Guonornyeckas o4ncTka Ha OC I'CB ot cBepx- MpumeyaHus: aHano-

rmyHo HAOT 76-7e
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HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

86

8r

MonHaga buonormnyeckas o4ncTKa C yoaneHmnem

a3oTa

Ha cpeaHnx OC 'CB,
cbpacbiBalOLLMX 04N-
LLIeH-Hble BOAbI B BOA-
Hble 0ObEKTbI KaTero-

pun B

Bbuonornyeckas ouncTka c yaoaneHnmem a3ota u

XUMUYECKUM yaaneHmem goccopa

OuucTtka ¢ bnonornyecknm yganeHnem asorta u

oronoro-xummnyecknm yganeHmem gocdgopa

Ha OC I'CB ot cBepx-
MarnbIX 0O CpeaHuxX
BKMNOUNTENBLHO, cOpa-
CbIBaOLLMX OYULLEHHbIE
BOAbl B BOAHblE 00b-

€KTbl KaTeropumun b

9a

96

Ouunctka NCB npu
cbpoce B BogHble 00b-

€KTbl KaTeropumu A

CoBMeCTHOEe NpUMEHEHMe (Mo NpUHaaNEXHO-
ctm) HOT 7 v HAT 8 ¢ goouyncTkom OT B3BELLEH-
HbIX Be-wecTB, blKs 1, npu HeobxogumocTn —

dochopa B hunbTpax pasnuyHbIX KOHCTPYK-

uunnm 2)

Ha OC I'CB ot 6onb-
LLUMX OO0 CBEPXKPYMHbIX
BKNKOYMTENBLHO, cOpa-
CbIBaKLLMNX OYULLEHHbIE

BOAbl B BOAHblE 00b-

eKTbl KaTeropuun A

CosmecTHoe npumeHernne HAT 8 ¢ ¢ goouncr-

KOW OT B3BeLUeHHbIX BewecTs, bl1Ks n, npu

Ha OC I'CB ot cBepx-

MarnbIX 40 cpeaHnx

MpumeyvaHus: aHano-
rmyHo HAOT 76-7e
Hoounctka n MBP mo-
ryT 6bITb NPUMEHEHDbI 1
Aans ycnosun cbpoca B
BOAHblE OOBLEKTLI KaTe-
ropuun b, npn Hann4nn

TEXHOMNOMMYeCcKnx n/mnm
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Ne

HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

9B

HeobGxoaumMmocTun — cpocdopa B ounbTpax pas-

NMINYHBIX KOHCTPYKUKUIA, NMbo B Guonpygax

BKIOUNTENBLHO, cOpa-
CbIBalOLLNX OYULLEHHbIE
BOAbl B BOAHbIE 00b-

eKTbl KaTeropum A

9KOHOMUYeckmx oboc-
HOBaHW U pacyeToB
2) He pexomeHayeTcs

NpMMeHeHne ans ao-

MpumeHeHne MBP, B KOTOpPbIX peanu3oBaHbl

TexHonorum 7 B-e

Ons OC 'CB ot cBepx-
MarnbIX 40 KPYMHbIX
BKIMIOYNTENBHO NpU
cbpoce OUMLLEHHbIX

BO/ B BOHblE O0OBEKTHI

Kateropumn A

OYUCTKN PUNBbTPOB-
BuopeakTopoB (coopy-
XXEHMI CO cTaumnoHap-
HOW 3arpy3Kkon pasnuny-
HbIX TUNOB), B CBA3U C
HeCcTabunbHOCTbLIO Ka-

YecTBa O4YUCTKM (NO
AaHHbIM aHKeTUpOBa-

HUS)

10a

106

CokpallueHne macchl
obpasytowerocsa Ha OC
'CB ocagka nytem

obe3BoXMBaHUA

MexaHu4yeckoe obesBoXxmBaHue

YHuBepcanbHas

Bkntovas punbTpyto-

LLME MELLKM Kak arne-

MeHT obopyaoBaHus
ans OC cooTBeTCTBYO-

wero macwTtaba

YNnoTHeHne n noAcyuka Ha nnoBbiX njowaai-

Kax

Kak BpemeHHoe pelLue-
Hne Ha OC 'CB go
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HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

10B

CpeaHWX BKIOYM-
TenbHO, NpW yCriosBun
nornyyeHus ocajka c
cogepXaHueM cyxoro
BelLleCcTBa He MeHee

25 % v oTCyTCTBUA BbI-
paXKeHHbIX 3KOonormye-

CKWUX U CaHUTapHO-TuUrn-

€eHMYeckmx npobrem

CFyLLl,eHI/Ie M noAacyulka Ha UnoBbiX nriowaagkax

C NpuMeHeHnem (bJ'IOKyJ'IFIHTa

Ha OC 'CB po 6onb-
LLUNX BKMHOYNTENBHO,
npv yCcnoBuu nosny4ye-
HWSA ocagka C coaepa-
HMEM CyXOoro BeLlecTBa
He meHee 25 % un oT-
CYTCTBUSI BblpaXKE€HHbIX
3KONMOTMYECKNX U CaHU-
TapHO-TUTMEHNYECKNX

npodnem
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Ne HanmeHoBaHue HavmeHoBaHue TexHororuum (meTtoga) O6nacTb NpMMeHeHns MpumeyaHue
kak HOT
11a | Crabunumsauus opraHu- | AHaspobHas cTabunuaaums XULoKMX 0CaaKos, Ha kpynHenwmnx n
4YecKoro BeLlecTea BKMoYas 06paboTKy n ytunusauumio 6uorasa | ceepxkpynHoix OC MCB,
ocagka [CB NCronb3yLWmnx nep-
BMYHOE OCBETIIEHNE
116 KomnocTtupoBaHue ocagkos Ha 6onbmnx — kpyn-
Henwmnx OC CB
118 Tepmuyeckas cyllka ocagka Ha kpynHenwmx n
cBepxkpynHbix OC NCB
11r CxwuraHune ocagka Ha kpynHenwmx n
cBepxkpynHbix OC NCB
12 O6paboTka ocagka HepgonyweHne 3HauYMTENbHOM peLmpKynaunumn YHuBepcarnbHbIn
cTo4HbIX Bog OC 'CB 3arpsI3HAOLLMX BELLLECTB B BO3BPATHbIX NOTO-
Kax OT CoopyXeHunn obpaboTkm ocagka Ha co-
OpY)XeHWs1 BMONOrMYecKon O4YMNCTKM, Kak C No-
MOLLIbHO MPUMEHSIEMbIX TEXHOMOMMN 06paboTkm
ocajka, Tak U ¢ MCnosnb3oBaHMeM nNpu Heobxo-
ANMOCTM TEXHOSOIMIA NIOKanbHON OYUCTKM BO3-
BpaTHbIX MOTOKOB
13a Hanu4yne n ncnonb3oBaHne TEXHONOMMYECKOro YHuBepcarbHbIN
pernameHTa, Bknoyawwero B cebsa nogpobHoe
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HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

136

13B

13r

1340

YnpasneHue npoec-
COM U Ka4eCTBOM

OYUCTKHA

onucaHne TEXHOSTOMMYEeCKNX NPOLLECCOB KOH-
KPETHbIX OYUCTHBIX COOPYXXEHUN, AnanasoH pa-
Bo4YNX TEXHONOMMYECKNX NapamMeTpPoB AKCNIya-
Tauuu B LUTATHbIX pexumax paboTbl paccmar-
pUBaeMbIX COOPYXXEHUM N NaH EeNCTBUN Npu

HewWwTaTHbIX U aBapVII7IHbIX cUTyauudx

Hanunyne HanaxeHHOW cucTembl opraHn3auunm

aKCcnnyaTtauun

YHuBepcarnbHbii

Hanuyme kBanuunumpoBaHHOro nepcoHana
UM gorosopa cepBUCHOIo 00CNyXMBaHUA C

KBanMunumpoBaHHOW opraHmM3aumen

YHuBepcarnbHbi

Hanwuuune n ncnonHeHne nporpaMmmbl NPon3BoAa-

CTBEHHOIO KOHTPOIS paboThbl COOPYXEeHNIA

YHuBepcarnbHbln

Hagnexawme dvkcaums, xpaHeHne, TEXHOMO-
rMYecknii aHanm3 pesynbTaToB NPOM3BOACTBEH-

HOro KOHTpOI1A

YHunBepcanbHbii

14a

YnpaBneHne aHeproHo-
CUTENSIMU, CbIpbEM U
no6oyHon npoayKumen

npu ounctke CB

Mcnonb3oBaHue Ana nogayun Bosgyxa B aspo-
TeHkn arperatos ¢ KIN[ ncnonb3oBaHus anek-
TPO3HEPIrMM HE MEHEE YCTaHOBIEHHbIX B Tab-

miue 5.21

Ha kpynHenwmnx u

cBepxkpynHbix OC NCB
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Ne HanmeHoBaHue HavmeHoBaHue TexHororuum (meTtoga) O6nacTb NpMMeHeHns MpumeyaHue
kak HOT
146 Mcnonb3oBaHue TexHonormm nogaym sosgyxa, | Ha OC 'CB, HaumHas ¢
aspaumnoHHbIX cucTeM (Bo3gyxoHarHeTaTenm un KPYMHbIX
ancnepratopbl), obecnevmBaroLLnX B COBOKYM-
HOCTM 3aTpaTbl AEKTPOIHEPIMM HA NpoLecc
BMONOrM4YECKON OYNCTKM CTOYHBIX BOA B a3p0-
TeHKax He bornee yCTaHOBMEHHbIX B Tab-
nmue 5.21
14B lMpnmeHeHne HacocHbIX arperaToB anga peuup- | Ha OC FCB, HaunHas ¢
KynsiuMmn akTUBHOTO UIa U3 BTOPUYHbLIX OTCTON- 6onbLmnx
HUKOB
14r MpumeHeHune pecypcocbeperatowmx TexHono- | Ha OC 'CB, HauuHas ¢
MK, NO3BONALWNX yaansaTe oocdop U3 CTou- KPYMHbIX
HbIX BOZ, NPEMMYLLECTBEHHO 3a c4eT buonoru-
YecKkux npoueccos, obecneymBaroLLmx pacxos
peareHTOoB, NP YCrOBUU BbINOSTHEHNSA TEXHO-
NOrM4YEeCKNX HOpMaTMBOB, He Bonee yCTaHOB-
neHHbIX B Tabnuue 5.21
14p Mcnonb3oBaHne cuctemM aBToMaTU4YeCcKoro Ha OC I'CB, HauuHas ¢
ynpaBneHns pacxo4om peareHTOB AN OYUCTKU oonbLnx
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MpumevaHue

HanmeHoBaHue TexHonornn (Metoaa)

kak HOT

rPA3HEHNSA BO3OYLLHOMN

cpenbl U YMEHbLLUEHNA

Ne HanmeHoBaHne
CTOYHbIX BOA 1 06paboTkm ocagka, obecneyn-
BaOLLNX MX 0O3MPOBAHMNE B KONNYECTBAX, MU-
HUMarbHO JOCTATOMYHbIX ANSA OCYLECTBEHNS
TEXHOJTOrMYECKMX NpoLEeCccoB
14e lMonyyeHue B pesynbTaTe npoueccoB obpa- Mpwn HaNU4YUM BO3MOX-
60TKM ocagka N0H6OYHOM NPOAYKLMM HOCTW MUCMNOJIb30BaHNSA
nob6oYHON NPOAYKUUK
n (MnNKn) Npyn SKOHOMUYe-
CKOW LienecoobpasHo-
CTW ee Npon3BoaCTBa
14x [MoBTOpPHOE NCMNONb30BaHME OYnLLEHHON Boabl | [pu HanuyuMm TexHun4e-
B 3aCyLUNMBbIX perMoHax ans nonuea CKOW BO3MOXHOCTM UC-
nonb3oBaHUSA n/unu npu
3KOHOMMUYECKOWN Liene-
coobpasHocTK
15a | lpepoTBpaweHune 3a- | HegonylieHne BO3HMKHOBEHUS B coopyxeHusx | Ha OC NCB, HaumHas ¢
MarnbIX

OYMCTKM CTOYHbIX BOJ 3aCTOMHbBIX 30H U 30H,

rae MOXeT 3arHmBaTb OCaAokK C BblaeneHnem

MeTaHa B atMmocdepy
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BEPXHOCTEN N TOYEYHbIX BbIOPOCOB (Kak MUHK-
MyM OT o6opyaoBaHNA U (UNK) OT NOMELLLEHWUN,
rae NpoucXoauT npeaBapuTenibHas MexaHuye-
CKasi O4YMCTKa CTOYHbIX BO, NpoLecChl XpaHe-
HUsA n 06paboTkmn ocagka) NMbo pacnbineHne

a’po3orien, HeNTpanuaylLKnX 3anax

CYLLIKM W CXXUraHus
ocagka, peakTOpPHOro u
TYHHENbHOro KOMMNOCTK-
poBaHusi, NPUHYAUTENb-
Hble BbIOpOCHI M3-Nofg,
nepekpbITbIX NOBEPXHO-
ctenn — ana scex OC
rCB.
B octanbHbIX cny-
yasax — Ha OC I'CB,
He nmerowmnx C33 He-

o6xoanmoro pasmepa u

Ne HanmeHoBaHue HavmeHoBaHue TexHororuum (meTtoga) O6nacTb NpMMeHeHns MpumeyaHue
kak HOT
156 yrnepoaHoro cneaa [MepeKkpbITMe OTKPbITLIX NoBepxHocTen ouncTt- | Ha OC 'CB, He umeto-
OYUCTHBIX COOPYXXEHUI | HbIX COOPY>KEHUN, HANBoee MHTEHCMBHO Bbl- wmx C33 Heobxoau-
Aensowmx gypHonaxHyLime Bellectsa (Kak Mu- | MOro pasmepa u uMmeto-
HUMYM NOABOAALLME KaHasbl, NECKONOBKM, LLNX perynspHble npe-
YyNNoTHUTENN ocajka, aungodukaTopsl TEH3UN Ha HEMNPUSATHbIE
ocajka) 3anaxm B XXUIown 3a-
CTpouke
158 OumncTka oTXo4sLMX ra3oB OT NEPEKPbITbIX NO- | BbIBpOCklI OT yCTaHOBOK
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HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

15r

UMeKLNX perynsipHble
NpeTeH3Mn Ha HeNpuUaT-
Hble 3anaxu B >XWUIOW
3acTpouke.
PacnbineHne asposo-
new NpMMEHNMO Ons
BGONbLUNX OTKPbITbIX
nnowaaen (Mnosble
nnowaak1 u 1. n.) nnbo
Kak anbTepHaTUBHOE
(no akoHOMMYeckoMy
obocHOBaHUIO) peLue-
HWe AN OTKPbITbIX eM-

KOCTHbIX COOPY>XEHUN

Hanuuyne n BbinofHeHne nporpamMmmbl KOHTPOJIA

3arpsis3HeHns BO3ayLLHOW cpefpbl

Ha OC I'CB, HaunHas

CO cpeaHuX

16a

MpepoTBpaLlleHne 3a-

rPA3HEHNA NO4YB

npl/l npuMeHeHnn oCagkKoB CTO4YHbIX BO B Ka-
yecTtBe y,qo6peHm;|, peKynbTnBaHTa, KOMMNO-
HEeHTa O5Ad NOYBOrPyHTOB, a TakXe MmaTtepuana

Onda NpoMeXyTO4YHbIX N MOKPOBHbIX CITOEB Ha

YHuBepcarbHbIN

382



UTC 10-2019

Ne

HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

O6nacTb NpMMeHeHs
kak HOT

MpumevaHue

166

16B

nonMroHax pasMmeLleHns 0TxoqoB — cobntoae-
HMe COOTBETCTBYOLLMX TpeboBaHUIM K cocTaBy

N CBOMCTBaM OCafKoB, UX KOHTponto [20—-23]

MpomeXxyTouyHoe XpaHeHe 006e3BOXKEHHbIX
0CaflkoB M BblAeNeHHbIX rpyboaMCnepCHbIX OT-
XO[I0B Ha crneumanbHO NoAroToBMeHHbIX Nio-
LL|afKkaxX C BOAOHENPOHMLIaeMbIM OCHOBaHMEM,
NCKNoYaoLLMX 3arpsisHeHne noys 1 obopyao-
BaHHbIX CUCTEMaMW ApeHaxa, MO0 B KOHTEN-

Hepax

YHuBepcarnbHbin

C6op 1 ouncTka (B ToM ymcne B ocHoBHbIX OC
"CB) nnBHEBBIX N UHbIX CTOYHbLIX BOA, 06pasy-
towmxca Ha nnowaake OC, B MecTax XxpaHeHus

ocajka n oTxogos

YHunBepcanbHbii

1) 3peck n ganee HOT ans ycnosuii c6poca B BoAHbIE 0GBLEKThI YKa3aHHOW KaTeropum SBfsiioTCs Te TEXHOMOMM, AN KOTOPbIX AaH-
Hble YCNOBUSA NPUMEHEHNA ABNAOTCA Hambonee xectkumn ns gonyctumbix. Mpumep: HAT 7a — HOT gna cbpoca B BOAHLIN 00BbEKT
kateropuun I, HOT 76 — ons anga cbpoca B BOAHbIV 06bEKT KaTeropumn B, HO Takke npumeHnma gns cbpoca B BOAHbIN OOBLEKT KaTe-
ropuum I, HOT 7 B-e — gns kateropun b, HO Takke npuMeHumMa ans cbpoca B BOAHbIM 06beKT kaTeropum B u . [1nga ykasaHHOM B
Tabnuue kateropmmn BOAHOIO o0bekTa Apyrne TEXHONOru, KOTopble yOOBMETBOPSIOT elle bonee xecTkum TpeboBaHuam, obecneyar

COOTBETCTBME TEXHONOIrMYeCckUmM nokasatenam HOT, HO npUuMeHeHne Nx MOXeT OKa3aTbCA S3KOHOMWNYECKU H€LI,€J'I€COOGp83HbIM. OHo
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MpumevaHue

Ne

HaumeHoBaHue

HanmeHoBaHue TexHonornn (Metoaa)

kak HOT

XoOoBaHUKO CpeacTB, KOTOPblEe MOITN ObITb MHBECTUPOBAHbLI Ha OPYrnx ob6bekTax. 3To npmBegeT K COXpaHEeHUO 3HAYUTESIbHO 6onb-

LLIero HeraTMBHOIO BO34ENCTBUSA HA AaHHbIN BOAHLIN BaccenH B Lieniom, rno CpaBHEHNIO CO CHMXEeHNEM HeratTnBHOroO BO3OENCTBUSA Ha

ogHOM 0ObekTe, Ha KOTOPOM NpUMeHeHa bonee addekTUBHas, HO Boree JOPOrocTosiLAasa TEXHOMNOMMS.

AOMOSTHUTENBbHO YMEHbLUUT HeraTMBHOE BO3AENCTBME OT cbpoca CTOYHbIX BoAg AaHHbIX OC, HO NpMBEAET K HepaLMoHanbLHOMY pac-
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NMpunoxeHue b

(obs3aTenbHoe)

I'Iepequb TeXHOJTIOrM4YeCcKux

nokKasareneu

(sBnsieTca BblAepKKoM M3 pasgena 5. MNpu Hanuunmn pacxoXxaeHun cnegyeTt pykoBoaCTBO-

BaTbCH pasgeniom 5

)

TexHonornyeckue nokasartenu ana HAT 4e «Hebnonornyeckasa ouncTka CTOYHbIX Bo4

B MecTax nepumoan4veckoro npedbbiBaHMA nepcoHana u (Mnu) oTabIXaroLwmx»

TexHonornyeckmin nokasaTtesb: KOHLUEHTpa-

Uuna 3arpAa3Hdarolero sewecresa B O4YULLIEH-

3HayeHue, mr/n, He 6oneel

HOW BoAe

KoHueHTpauus B3BeLLEHHbIX BELLECTB 15
KoHueHTpauus BlKs 25
KoHueHTpauusa XK 80
KoHueHTpauus azoTa aMMOHUMHBIX COSeNn 352
KoHueHTpaunsa asota HUTpaToB 52)
KoHueHTpauust asota HUTPUTOB 12
KoHueHTpauus doccopa gpocdaTtoB 1

1) YkasaHHble 3HaYeHus NpuBeadeHbl Kak cpeaHeronosble. Mpu HeoBX0AMMOCTU OLIEHKM

paboTbl OC No TOYEHbIM (pa3oBbIM) UM COCTaBHbLIM (CYTOYHbIM) Npobam cregyeT Ucnosnb-

30BaTb 3HA4YE€HUA NMoBbILLIAOLWNX KOS(*)(*)I/ILI,I/IGHTOB K cpeaHerogoBbiM 3Ha4eHUAM TEXHOIOIMn-

yeckmnx nokasartenen HAT, yunTbiBalOLLNX pasnuyHblie dakTopbl HEPaBHOMEPHOCTU, NpuBe-

AeHHble B Tabnuuax B4 n B5 MNpunoxeHus B.

2) Hebuonornyeckas O4YUCTKa CTOYHbIX BO HEe no3BondeT yaalnunTb aMMOHWUNHbIA a30T.

HUTpWTbI M HATPATLI NPU 3TOM NPAKTUYECKM HE 0BpasytoTCs.
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TexHonornyeckue nokasarenu gns HOT 6a « Pu3nko-xmmmyeckas o4MCTKa CTO-
KOB OT B3BELUEHHbIX BelwecTB U HepTenpoayKTOB MeTO4aMU TOHKOCITOMHOrO OT-
cTamBaHus, onoTauum UM KOHTaKTHOWN hunbTpauum ¢ npeaBapuTenbHON pea-

reHT-HoM o6paboTKOM NpU BCEX NepevHUCNeHHbIX MeToaax»

TexHonorn4yeckun EovHunua name- | 3HadveHue, He 6o-
nokasaTtenb peHus nee?- 2
B3BeLleHHble BeLlecTBa Mmr/n 15
Hedtenpoaykrhl Mr/n 2
XK Mmr/n 60
BIMKs Mr/n 12
docdop dpocdaTtos mr/n 1(5)%

1) YkasaHHble 3Ha4yeHus npuBeneHbl Kak cpeaHerogosble. [pu HeobxoanMocTu
oueHkn paboTbel OC nNo TOYEYHbIM (Pa3oBbIM) UK COCTaBHbIM (CYTOYHLIM) Npobam
cnegyeTt UCNonb30BaTh 3HAYEHUS NOBbILLAKLWMX KOIPPULMEHTOB K CpeQHEr0A0BbIM
3Ha4YeHUsIM TexHosnormyeckux nokasatenen HAT, ydnTbiBaOWMX pasnnyHble ak-
TOpPbl HEPABHOMEPHOCTU, paBHble 1,5 ANs TOYeYHbIX NPOO N 2 — AN COCTaBHbIX.

2) Mpu cbpoce B BOAHbIN 0GBLEKT noanagaoLiue noa AencTBne MexayHapoaHbIX
cornaweHnn TpeboBaHMSA COrnaweHUn MNPUMEHSIOTCA B TeX Cry4vasix, Koraa OHM
KecTye AaHHbIX NokasaTenen NMbo NpeabaBNATCA MO MHBIM BELLECTBaM (nokasarte-
nsam).

3)Mpwu cbpoce B BOAHbLIN 06bEKT KaTeropumn B npumeHsaeTcs aHaveHne 1 mr/ams3, npu

cbpoce B BOAHble 006beKT KaTeropun I — npumMeHsieTca 3HavyeHne 5 mr/ams,

TexHonoru4yeckue nokasarenu gnsa HAOT 66 «Pu3nko-xummyeckasi ouMcTKa no 6a,
C nocnepywLwen AOOYMCTKON ABYXCTyneH4YaTon punbTpaumen Ha 3epHUCTbIX
dunbTpax (BkNoYas punbTpbl C N1aBalowWen 3arpy3kom U3 TBepabix nonmmep-
HbIX rpaHyn). NMpu ncnonb3oBaHun Ha npeabiaywen ctagum (HOT 6a) KoHTaKT-
HOW chunbTpauum — ¢ OAHOCTYyNeHYaTon chunbTpaumen Ha 3epHUCTbIX PUNbTPax

Ha cTaguu AOOUYUCTKU»

TexHonornyeckumn EomHnua namepe- 3HayeHue, He Boneel):
nokasartenb HUS 2)
BsBelueHHble BewecTBa mr/n 15
HedTenpoaykrhl Mr/n 1
XMK mr/n 509

386



UTC 10-2019

BIKs Mr/n 10

docdop dhochaTos Mr/n 1

1) YkasaHHble 3Ha4YeHus npuBeneHbl kKak cpeaHerogosble. [pu HeobxoanMocTu
oueHkn paboTbl OC No TOYEeYHbIM (Pa3oBbiM) UK COCTaBHbIM (CYTOYHLIM) Npobam
crnegyeT UCnonb3oBaTh 3HAYEHMS NOBbILWAOLWMX KO3 PULMEHTOB K CpeaHEro40BbIM
3Ha4YeHUsIM TexHosnormyeckux nokasatenen HAT, yudnTbiBaOWMX pasnnyHble ak-
TOpbl HEPABHOMEPHOCTU, paBHble 1,5 Anst TOYEYHbIX NPOO N 2 — AN COCTaBHbIX.

2) Mpw cbpoce B BOAHLIM 0GBLEKT noAnaaatoLLme Nnoa AedCTBME MeXAyHapoaHbIX
cornaweHnn TpeboBaHWsi COrnalleHuMrn NMPUMEHSITCS B TeX chnydasax, Korga OHu
KecTye AaHHbIX nokasartenen nnbo NpeabaBNATCA MO MHbIM BELLeCcTBaM (Nokasa-
Tensam).

3) Mpu cBpoce CTOYHbIX BOA, B BOAOEMbI, yKkasaHHble B MNepeyHe BOOOEMOB, KOTO-
pbl€ NOSTHOCTLIO PACMONOXEHbl HA TEPPUTOPUAX COOTBETCTBYHOLLUNX cybbekToB Poc-
curickon degepaunn n NCNONb3oBaHME BOOHbIX PECYPCOB KOTOPbIX OCYLLIECTBASETCA
ans obecnevyeHnss NUTLEBOro U X03ANCTBEHHO-ObITOBOro BogocHabxeHusa 2 n bonee
cybbekToB Poccuiickon depepaummn, yTBEPXKAEHHOM pacnopsibkeHnem [lpaBuTenb-
ctBa Poccuinckon ®epepaumm ot 31 gekadpsa 2008 r. Ne 2054-p, cpegHerogoBoe 3Ha-

yeHune KoHueHTpaumn XIK coctasngaeT 40 mr/n.

TexHonoruvyeckme nokasarenu ansa HOT 68 «MexaHu4yeckas o4yncTKka OT B3Be-
LWEeHHbIX BelwecTB U HePTenpoaAyKTOB MeTOAOM OTCTauBaHuUA, buonorun4yeckas

O4YUCTKaA B UCKYCCTBEHHbIX UMK eCTeCTBEHHbIX YCITOBUAX»

TexHonornyeckun nokasaTerb EanHuua namepe- 3HayeHue, He 6oneel:
HUS 2)
B3BelleHHble BellecTBa Mmr/n 15
Hedtenpoaykrhl Mr/n 1,0
XK Mr/n 50
BIMKs Mr/n 10
doccop dhochaTos mr/n 1,0

1) YkasaHHble 3HayeHus npuBedeHbl Kak cpeaHeronosble. Mpyu HeobxoaAMMOCTK
oueHkn paboTtbl OC No ToYeyHbIM (Pa3oBbIM) UMM COCTaBHbLIM (CYTOYHbLIM) nNpobam
crnefyeT UCNosib30BaTh 3HAYEHUS MOBLILLIAKLWMX KOS(PDULMEHTOB K CpeaHEro40BbIM
3Ha4YeHUsIM TexHonormyeckux nokasatenen HAT, yudnTbiBaOWMX pasnvyHble ak-

TOPbl HEPaBHOMEPHOCTHU, paBHble 1,5 AN To4YeYHbIX NPO6 1 2 — AN COCTaBHbIX.
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2) MNpwn cbpoce B BoOHLIA 0GLEKT NognagaroLme noa AencTBre MexayHapoaHbIX
cornaweHnn TpeboBaHWsi COrnalleHuMrn NMPUMEHSITCS B TeX chnydasax, Korga OHu
XecTye faHHbIX nokasatenen nmbo NpeabaBnAlTCs No UHbIM BewecTBam (Nokasa-
Tensam).

3)Mpu cbpoce CTOYHBIX BOA B BOAOEMbI, yka3aHHble B [lepeyHe BOOOEMOB, KOTOpbIe
MOSNTHOCTBIO PACMONIOXEHbI HA TEPPUTOPUAX COOTBETCTBYIOLLMX CyOBEKTOB POCCMINCKON
denepaumm n nCnonb3oBaHME BOAHbLIX PECYPCOB KOTOPbIX OCYLLECTBRSETCA aAns obec-
nevyeHns NMTbEBOro U XO35MCTBEHHO-6bITOBOro BogocHabxeHus 2 n 6onee cydbLeKToB
Poccunckon depepaunn, ytBepaeHHOM pacnopsikeHuem [pasutensctBa Poccuin-
ckon ®egepaunn ot 31 aekadbpa 2008 r. Ne 2054-p, cpeaHerogoBoe 3Ha4eHMe KOHLEH-

Tpauun XIK coctaBngaet 40 mr/n.

TexHonorun4veckue nokasarenu ansa HOT 6r « ®M3anko-xnmMmn4yeckasa o4ynmcTka no 6a
c nocnegywoLwen AOOYUCTKON (hunbTpaumen Ha ABYXCTYNeH4YaTbIX 3ePHUCTbIX
¢unbTpax (BKN-aa hunbTpbl C NNaBaroLwWwen 3arpy3kon us TBepabix nonmmep-
HbIX FPaHy’s1) U copoLUMOHHbIX ¢hunbTpax MNMpu ncnonb3oBaHUM Ha NpeabiayLlen
ctagun (HAOT 6a) koHTakTHOW PbMNbTPaLUKM — C OAHO-CTYNeHYaToun chunbTpa-

uuen Ha 3epPHUCTDLIX (*)Vlanan Ha CTaaun 4OOYUCTKUN»

TexHonornyeckun nokasaTesb EanHuua namepe- 3HayeHue, He Boneel:
HUSA 2)
B3BelleHHble BellecTBa mr/n 5
Hedrenpoaykthi mr/n 0,3
XK Mmr/n 30
BlMKs Mr/n 5
doccop dhochaTos mr/n 0,5

D YkasaHHble 3HauyeHUs NpuBedeHbl Kak cpegHerodosble. Mpyu HeoGxoanMocTu
oueHkn paboTtbl OC No ToYeyHbIM (Pa3oBbIM) UM COCTaBHbLIM (CYTOYHbLIM) nNpobam
cnegyeT UCNosib3oBaTb 3HAYEHUS NOBbILAKLWLMX KOS(PDULMEHTOB K CpeaHErogoBbIM
3HayYeHusAM TexHonorndeckux nokasatenen HOT, yuntbiBaoWMX pasnuyHble dak-
TOPbl HEPaBHOMEPHOCTHU, paBHble 1,5 AN To4eYHbIX NPob 1 2 — Ans COCTaBHbIX.

2) MNpwn cbpoce B BoAHbIA 0GLEKT Nognagarowme nog AencTere MexayHapoaHbIX
cornaweHnn TpeboBaHWUs cornalleHMn NPUMEHSAITCA B TeX crydasix, Korga OHu

KecTye OgaHHbIX nokasartenen nmbo npeabaBnAarTCA NO MHbIM BelleCcTBaMm (n0|<a3a—

TEensm).
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TexHonorn4yeckue nokasartenu ansa HOT 64 «AkKkymynupoBaHue U ycpeaHeHue
3arpsi3HeHHOM YacTuy nocTynaroulero pacxoaa (MoXxeT ObITb COBMELLEHO C MeXxa-
HMUYECKOM OYMUCTKOW), OGMonormyeckas O4YUCTKAa B MUCKYCCTBEHHbIX WU ecTe-
CTBEHHbIX YCIOBUSAX, C NocneayroLwen OOYUCTKON punbTpaumen B COPOLUMOH-

HbIX hUnbTpax»

TexHonorn4yecknn nokasaTenb EonHuua namepe-
3HayeHue, He boneel) 2
HUSA
B3BelleHHble BellecTBa Mmr/n 5
Hedtenpoaykrhl Mmr/n 0,3
XK Mr/n 30
BlMKs Mmr/n 5
docdop dhochaTos Mr/n 0,5

1) YkasaHHble 3Ha4YeHuss npuBeneHbl Kak cpeaHerogosble. [pu HeobxoanMocTu
oueHkn paboTbl OC no ToOYEeYHbIM (Pa3oBbIM) UK COCTaBHbLIM (CYTOYHbIM) Npobam
cnegyeTt UCMNonb30BaThb 3HAYEHUS NOBbILLAKLWMX KOIPPULMEHTOB K CpeaHEeroaoBbIM
3Ha4YeHUsIM TexHosormyeckux nokasatenen HAT, yunTbiBaOWMX pasnuyHble ak-
TOpPbl HEPABHOMEPHOCTH, paBHble 1,5 AN TOYEYHbIX NPO6 N 2 — Anga cocTaBHbIX

2) Mpw cBpoce B BOAHLIM 0GBLEKT noAnagatoLLme noa AedcTBME MeXayHapoaHbIX
cornaweHnn TpeboBaHMs cornalleHun NPUMEHSIOTCA B TeX Cryvasx, Korga OHM
XecTye AaHHbIX nokasatenen nmbo NpegbaBnATCS MO MHbIM BelwecTBam (Nokasa-

Tensam).

TexHonornyeckmne nokasatenu HAOT 7a «buonornyeckas ouyncTtka € yaaneHuem
asoTa» AnSA OYULEHHOW BOAbI NOCe COOpYXeHUM 6MoNnorMyeckon OYMCTKMU Ha 00b-

ektax OC 'CB, HauuHaA ¢ 6onbLNX»

TexHonornyeckuit nokasarters EauHuua nsmeperust | 3HauveHue, He 6oneel) 2
15

KoHueHTpauus B3BELLEHHbIX BELLIECTB mr/n
KoHueHTpauus BlMKs Mr/n 10
KoHueHTpauma XK Mr/n 80
KoHueHTpauus a3oT aMMOHUWHbIX CO- 2

. Mr/n
nem
KoHueHTpauus asota HATpaToB Mr/n 9-12%)
KoHueHTpauusa asota HUTPUTOB Mmr/n 0,2
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docdop dhocdaTtos Mr/n 5

D YkasaHHble 3HauyeHUs NpuBeaeHbl Kak cpeaHeroaosble. MNpu HE06X0AMMOCTY OLEHKM
paboTtbl OC no ToYeYHbIM (Pa3oBbIM) UMK COCTaBHbIM (CYTOYHBIM) NpobaM cneayeT uc-
Nonb30BaTb 3HAYEHNS NMOBbILLALNX KOIPDULNEHTOB K CpeaHEro40BbIM 3HaYEHNAM
TexHonornyecknx nokasatenen HAT, yumTeiBaoWmMx pasnunyHble oakTopbl HepaBHOMEp-
HOCTW, NpuBeaeHHble B Tabnuuax B4 n B5 MNpunoxeHus B.

2) Mpwu cBpoce B BOAHbIN 06BEKT NognagatoLime nom AeWCTBE MeXAyHapOaAHbIX corna-
LeHNN TpeboBaHNS cornalleHn NPUMEHSIOTCA B TEX Cry4vasix, KOrga OHM XecTye faH-
HbIX Noka3aTenen NMbo NpeabABNATCS MO MHLIM BeLLlecTBaM (nokasaTensim).

%) HaumeHbluee 3HayeHne — [Ona HOBbIX OGBLEKTOB (MGO PEKOHCTPYMPYEeMbIX MyTem
CHOCa CTapblX COOPYXEHWN N CTPOUTENbCTBA HOBbIX, NPU HanNnyMmM LOCTAaTOYHOW MIo-
waan. AnanasoH 3Ha4YE€HUIN CBbILLE MEHbLUEro MOXET ObITb NMPUMEHEH ANSA PEKOHCTPYM-
pyeMblX 06BEKTOB, MPU HaANUYUKN AeTanbHOro pacyeTHoOro 060CHOBaHMSA, NOATBEPXKAAIO-
LLlero HEBO3MOXHOCTb JOCTMXEHUSI HAMMEHbLLEro 3HayeHNss B 00 bemMax CyLLEeCTBYHOLNX
COOpPYXEHWUN, Npu OTCYTCTBUM MecCTa, NIMBO TEXHUYECKOW BO3MOXHOCTU CTPOUTENLCTBA

[ONOSHUTENBHBLIX COOPYXEHWIA.

TexHonornyeckmne nokasatenu HAOT 76 «Ouyuctka ¢ GuMonornyeckum ypaneHuem
aszota u doccopa» ANA OYMLIEHHOW BOAbl MOCIie COOPYXEHUA OGUONOrnyecKowu

O4YUCTKM Ha ob6bekTax OC 'CB, HauMHasa ¢ 6onbLUINX»

TexHonornyeckuit nokasarters EauHuua nsmeperust | 3HauveHue, He 6oneel) 2
10-143
KoHueHTpaunsa B3BELLEHHbIX BELLLECTB Mmr/n
KoHueHTpauus BlKs Mr/n 8
KoHueHTpauma XK Mr/n 80
KoHueHTpauus a3oT aMMOHUNHBIX CO- 1
. mr/n
neu
KoHueHTpauus asoTa HUTpaToB Mr/n 9-123
KoHueHTpauus asota HATPUTOB Mr/n 0,125-0,2%
docdop dhocdaTos Mr/n 0,7
1 YkasaHHble 3Ha4eHus NnpuBeaeHbl Kak cpegHeroaosblie. Mpy HE0BX0AUMOCTMN OLIEHKM
paboTtbl OC no ToYeYHbIM (Pa3oBbIM) UMK COCTaBHbIM (CYTOYHBIM) NMpobam cnegyeT uc-
NonNb30BaTh 3HAYEHNS NMOBbILLAKLLNX KOIPDULMEHTOB K CPEAHErOA0BLIM 3HAYEHNAM
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TexHoriornyecknx nokasatenen HAT, yunteiBaoWmMX pasnuyHble pakTopbl HepaBHOMEp-
HOCTW, NpuBeaeHHble B Tabnuuax B4 n B5 MNpunoxexus B.

2) Mpw cbpoce B BOAHbLIN 0GBLEKT NoAnaaatroLme nof AecTBne MexayHapoaHbIX corna-
LUeHNN TpeboBaHWS cornalleHn NPUMEHSIOTCA B TEX Cry4vasiX, KOrga OHM XecTye faH-
HbIX NOKa3aTenen nNMbo NpeabABNATCA NO MHbIM BellecTBam (NokasaTensam).

3) HaumeHblUee 3HayYeHWe — AN HOBbIX OGBLEKTOB (MMBO PEKOHCTPYUpYEMbIX MyTem
CHOCa CTapblX COOPYXEHUN N CTPOUTENbCTBA HOBbIX, NPU HanNMyMM OOCTAaTOYHOW Nso-
Wwaan. nanasoH 3Ha4YE€HUIN CBbILLE MEHbLUEro MOXET ObITb NMPUMEHEH ANSA PEKOHCTPYM-
pyeMbiX O6GBEKTOB, MPU HANUYUN AeTanbHOro0 pacyeTHoOro 060CHOBaHMSA, NOATBEPXKAAIO-
LLlero HEBO3MOXXHOCTb JOCTUXKEHUSI HAUMEHbLLEro 3Ha4YeHnsa B o6bemMax CyLeCTBYOLNX
COOpPYXEHWU, Npn OTCYTCTBUM MecCTa, NIMBO TEXHUYECKOM BO3MOXHOCTU CTPOUTENLCTBA

[ONOSHUTENbHBLIX COOPYXXEHWIA.

TexHonornyeckue nokasatenu HAT 7B «buonornyeckas o4yncTtka c yaaneHmem
asoTa U XMMUYeCcKuMm yaaneHmem doccopa Ana oYMLEeHHON BOAbI Nocrne co-

OpYXeHUN BGMONOrnYecKkom OoYUCTKM Ha obbekTax OC ICB, HaumHasa ¢ Gonb-

LIMX»
TexHonornyeckuit nokasarters EavHnua namepenns | 3HadeHue, He 6oneel) 2
10-143
KoHueHTpauus B3BELLEHHbIX BELLIECTB Mr/n
KoHueHTpauus BlKs Mr/n 8
KoHueHTpauusa XMNK M/ 80%
KoHueHTpauus a3oT aMMOHUWHbIX CO- 1
. mr/n
nemn
KoHueHTpauus a3oTa HUTpaToB Mr/n 9-123
KOHUEeHTpauma asota HATPUTOB Mr/n 0,125-0,23
docdop dhochaTtos mr/n 0,7

D YkasaHHble 3Ha4eHus npuBeaeHbl Kak cpegHeroaosble. MNpy HEOBXOAMMOCTM OLIEHKM
paboTbl OC no To4eYHbIM (Pa3oBbIM) NN COCTaBHbIM (CYTOYHbIM) Npobam cneayeT UCNonb-
30BaTb 3HAYE€HUS NOBbIWAKLWMNX KOIPDULNEHTOB K CPeaHEro40BbIM 3HAYEHNSAM TEXHOMO-
rmyeckmx nokasatenen HAT, yunTbiBaloWmMX pasnuyHblie akTtopbl HEPaBHOMEPHOCTU, NpK-

BedeHHble B Tabnuuax B4 n B5 MpunoxeHus B.
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2) Mpu cbpoce B BOAHLI 06bLEKT noAnagaroLiye nog AecTBMe MexayHapoaHbIX corna-
WweHun TpeboBaHMsA cornalleHnin NPUMEHSOTCA B TeX Cry4vasx, Koraa OHM XXecTde OaHHbIX
nokasartenen nnbo NpeabaBnSTCA MO UHbIM BelwecTBam (NokasaTensam).

3) HavMeHblliee 3HayeHWe — AOns HOBbIX OOBLEKTOB (NMMGO PEKOHCTPYUPYEMbIX MyTeMm
CHOCa CTapbIX COOPYXEHUN U CTPOUTENBLCTBA HOBbIX, MPY HaNM4yMm AOCTaTOYHOM NoLwaamn)
[nanasoH 3Ha4YeHWI CBbille MEHbLUEro NPUMEHSETCa NS PEKOHCTPYMPYEMbIX OOBEKTOB,
NPy HanMyYuu geTanbHOro pacyeTHOro o60CHOBaHUA, NOATBEPXKAALWEro HEBO3MOXHOCTb
AOCTUXKEHUSA HAaMMEHbLLIEro 3Ha4YeHUs B 06 beMax CyLLLeCTBYIOLLMX COOPYXXEHUN.

4 Mpwn cbpoce CTOYHbIX BOA B BOOOEMbI, UCMOMb30BaHWE BOAHbLIX PECYPCOB KOTOPbIX
ocywiecTBndeTcsa ang obecnevyeHnss MMTbEBOIO U XO35MCTBEHHO-ObITOBOIrO BOAOCHABXEHMS
2 n 6onee cybbektoB Poccunckon denepaumm, cornacHo [lepeyHto, yTBepXOEHHOMY
pacnopsbkeHunem NMpasutensctea Poccurickon ®epepaumnm ot 31 gekabps 2008 r. Ne 2054 -
p «O6 yTBEpXAEHUN NepedHs BOOOEMOB, MPEOYCMOTPEHHOro crtatben 26 BopgHoro
kogekca Poccuinckon  depepaummn», CpeoHErogoBOE€  3HA4YeHMEe  KOHLEHTpauuu

TexHonorundyeckoro nokasateng no XINK cocraenget 40 mr/n.

TexHonornyeckue nokasatenu HAT 7r «OuyncTka ¢ GUONOrMYecCKUM yaaneHmem
asoTta u dpoccopa ¢ aumaodumkaumen» Ansa oYULWEHHON BOALI NOCHEe Coopyxe-

HUM Ononoru4yeckom o4YncTkm Ha oobektax OC NCB, HauMHaA ¢ 6onbLUNX

TexHonornyeckuit nokasarters EavHuua nsmeperusi | 3HadeHue, He 6oneel: 2
10-143

KoHueHTpauns B3BELLEHHbIX BELLECTB mr/n
KoHueHTpauus BlNKs Mr/n 8
KoHueHTpaumsa XIMK M/ 804
KoHueHTpaunsa azoT aMMOHUIAHbIX CO- 1

. Mr/n
nem
KoHueHTpaunsa asoTa HUTpaToB Mmr/n 9-129
KoHueHTpauunsa asota HUTPUTOB Mmr/n 0,125-0,29
docdop dhocdaTos Mr/n 0,7

1) YkasaHHble 3Ha4YeHusa npmMBedeHbl Kak cpegHerogosble. Mpyu HeobXxoanMOCTM OLEHKN pa-
60T1bl OC N0 To4eYHbIM (Pa3oBbIM) UM COCTaBHbLIM (CYTOYHBLIM) Npobam cnegyeT UCNofb-
30BaTb 3HAYEHUSA NOBbILWAKLWMX KOIPPULMEHTOB K CpeaHerogoBbiM 3HaYEHUSAM TEXHOSO-
rmyeckux nokasartenen HOT, yunTeiBaoWmMX pasnuyHble pakTopbl HEPaBHOMEPHOCTHN, Npu-

BeAeHHble B Tabnuuax B4 n BS MpunoxeHus B.
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2) MNpw cbpoce B BOAHLIM OGBLEKT Noanagarolume nog AencTBne MexayHapoaHbIX cornatue-
HU TpeboBaHMA cornalleHnin NPUMEHSAOTCA B TEX CryYasnXx, Koraa OHW XecTye JaHHbIX Mo-
KaszaTenen nnbo npeabsBhAsoTCA NO UHLIM BelecTBam (Nokasatensam).

%) HaMmeHbLUee 3Ha4YeHne — a5t HOBbIX 0GLEKTOB (NTMBO PEKOHCTPYUPYEMBIX NMyTEM CHOCa
CTapblX COOPY>XEHUIN N CTPOUTENBCTBA HOBbIX, MPU HaNM4YMmM JocTaTouHOW nnowaan) dua-
Na3oH 3HAaY€HUN CBbille MEHbLLErO NPUMEHAETCA ANs1 PEKOHCTPYMPYyEMbIX OOBbEKTOB, Npu
Hanu4MM geTtanbHOro pacyeTHoro 060CHOBaHUSA, NOATBEPXKAAKLLEr0 HEBO3MOXHOCTb [0-

CTMXKEHUS HAUMEHbLLIEro 3Ha4YeHUs B 06bemax CyLLECTBYIOLLNX COOPYXEHUN.

4 Mpu cBpoce CTOUHBLIX BOA B BOAOEMbI, UCMOMNb30BaHME BOAHbLIX PECYPCOB KOTOPbIX OCY-
LecTensieTca aAng obecnevyeHns NUTLEBOrO U XO39NCTBEHHO-6bITOBOro BOOOCHAbXeHNS 2
n 6onee cybbvekToB Poccuinckon Peagepauumn, cornacHo lNepeyHto, yTBepXXaeHHOMY pacno-
pskeHmeM [NpasuTtenscTBa Poccuinckon ®eapepauum ot 31 gekabpa 2008 r. Ne 2054-p «O6
yTBEPXXAEHUN NepeyHsi BO4OEMOB, NpeyCMOTPEHHOro ctatben 26 BogHoro kogekca Poc-
curickon ®enepauuny», cpeaHerogoBoe 3Ha4YeHe KOHLEeHTpaunm TEXHONOMMYEeCKOro noka-

3atenga no XK coctasnget 40 mr/n.

TexHonornyeckne nokasatenu HAT 74 «Ounuctka ¢ GMonornyeckum yaaneHuem
asoTta u buonoro-xumMmyeckum yaaneHmem doccopa» ANA OYULLEHHOW BOoAbI NO-

cne CoopyXeHun 6Monorn4ecKkon oYNCTKN Ha obbekTax OC 'CB, HauuHas ¢ 60nb-

TT]7) 4
TexHonornyeckuit nokasarters EavHuua nsmepenus | 3HadeHue, He Goneel) 2
10-143

KoHueHTpauus B3BELLEHHbIX BELLIECTB Mr/n
KoHueHTpauusa BIKs Mr/n 8
KoHueHTpaumsa XIMK M/ 804
KoHueHTpauunsa asoT aMMOHUNHbLIX CO- 1

- Mr/n
nen
KoHueHTpaunsa asota HUTpaToB Mr/n 9-123
KoHueHTpaunsa asota HUTPUTOB Mr/n 0,125-0,23
docdop dhocdaTos Mr/n 0,7

1) YkasaHHble 3Ha4YeHus NpMBeaeHbl Kak cpegHeronosblie. Mpn Heo6XoanMMOCTH OLEHKN pa-

60T1bl OC No To4eYHbIM (Pa3oBbIM) UM COCTaBHbIM (CYTOYHLIM) Npobam cneayeT UCNofb-

393




UTC 10-2019

30BaTb 3HAYEHUsI MOBbILLAKLWNX KO PULMEHTOB K CpeaHEro40BbIM 3HAYEHNAM TEXHOSO-
rmyeckunx nokasartenen HOT, yunTbiBaoWMX pasnuyHble pakTopbl HEpaBHOMEPHOCTH, NpU-
BeJeHHble B Tabnunuax B4 n B5 MpunoxeHus B.

2) Mpw cbpoce B BOAHbLIN 0GBLEKT NoanaaaoLme nof AecTBrne MexayHapoaHbIX cornatle-
HU TpeboBaHMA cornalleHnin NPUMEHSAIOTCA B TEX CIlyYasX, Korga OHW KecTye AaHHbIX Mo-
Kasatenen nnbo NpeabsaBnaATCA NO MHbIM BelecTBaM (NokasaTensam).

%) HanmeHbllee 3HauYeHne — A HOBbIX 0GBEKTOB (NMBO PEeKOHCTPYMPYEMbIX NyTeM CHoca
CTapbIX COOPY>XEHUA N CTPOUTENBCTBA HOBbLIX, MPU HANUYUK AOCTaTOYHON nnowaan) Oua-
Na3oH 3HAaY€HUN CBbille MEHbLLEro NPUMEHAETCA NSt PEKOHCTPYMPYEMbIX OOBbEKTOB, NpM
HanM4Mn geTanbHOro pacyeTHOro 060CHOBaHWA, NOATBEPXKAAOLWEro HEBO3MOXXHOCTb A0-

CTMXXEHUSI HAMMEHBLLETO 3Ha4YeHUs1 B 00 beMax CyLLEeCTBYIOLNX COOPYKEHUN.

4 Mpwn cbpoce CTOYHbIX BOA B BOAOEMbI, UCMOMNb30BaHWe BOAHbLIX PECYPCOB KOTOPbIX OCY-
LecTBnsieTca Ans obecneyeHns NUTbLEBOINO U XO3ANCTBEHHO-ObITOBOro BOAOCHa0XeHus 2
n 6onee cybbekToB Poccuinckon egepauyuun, cornacHo lNepeyHto, yTBepXxaeHHOMY pacno-
psbkeHneM Npasutenbctea Poccumnckon ®eapepaumm ot 31 gekadpsa 2008 r. Ne 2054-p «O6
yTBEPXXAEHUN NepeyHs BO4OEMOB, NpeyCMOTPEHHOro ctatben 26 BogHoro kogekca Poc-
cunckon denepaumny», cpeaHerogoBoe 3Ha4YeHne KOHLEHTpauUum TEXHONOMMYeCKoro rnoka-

3atenga no XK coctasnget 40 mr/n.

TexHonornyeckmne nokasarenu HAOT 7e «Ouuctka ¢ GMoNOrnyecKkum yparneHvem
asoTta u buonoro-xuMmmyeckum yaaneHmem cocdopa c aumpgocdpukaumen» ansa ovmn-
LeHHOM BOAbl NOCIie COOPYXEeHUN Buornornyeckom o4nMcTkn Ha o6bektax OC I'CB,

HauyuHasaA ¢ 6onbLUNX

TexHonornyeckuit nokasarters EavHuua nsmeperusi | 3Hadenue, He 6oneel: 2
10-14%

KoHueHTpauus B3BELLEHHbIX BELLIECTB mr/n
KoHueHTpauus BlMKs Mr/n 8
KoHueHTpauma XK Mr/n 804
KoHueHTpauus a3oT aMMOHUMHBLIX CO- 1

. Mr/n
nemn
KoHueHTpauusa asoTa HUTpaToOB Mr/n 9-129
KoHueHTpauus asota HATPUTOB Mr/n 0,125-0,23
docdop dhocdaTtos Mr/n 0,7
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1) YkasaHHble 3Ha4YeHusa npmBeaeHbl Kak cpeagHeroaosble. [Mpn Heo6XoaNMMOCTM OLEHKN pa-

60Tl OC NO TOYEeYHbIM (Pa30oBbIM) UM COCTaBHbIM (CYyTOYHbLIM) Npobam cneagyeT UCnosb-

30BaTb 3HAYEeHWS NOBbIWALNX KOIMPULNEHTOB K CPeAHEr0A0BbLIM 3HAYEHUSIM TEXHOSO-

rmyeckmx nokasatenen HOT, ydnTbiBalOLWLNX pasfinyHble pakTopbl HEPaBHOMEPHOCTU, Npu-
BeAeHHble B Tabnuuax B4 n B5 Mpunoxexus B.

2) Mpu cbpoce B BOAHLI 06BEKT nognagatolime nos AeWCTBUE MeXayHapOAHbIX cornatile-
HUn TpeboBaHMA cornalleHnn NPUMEHSAIOTCS B TEX CrlyYasiX, Korga OHW KecTye JaHHbIX No-
KaszaTenen nnbo npeabsBnsoTCa NO UHLIM BelecTBam (Nokasatesnsam).

%) HanmeHblLee 3HaYeHne — a5 HOBbIX 0GbEKTOB (TMBO PEKOHCTPYMPYEMBIX MyTEM CHOCa
CTapblX COOPY>XEHUIN N CTPOUTENBCTBA HOBbIX, MPU HANMYMM JOCTaTouHOW nnowaan) dua-
Na3oH 3HAaYEeHUN CBbllle MEHbLLEro NPUMEHAETCA A5 PEKOHCTPYUPYyEMbIX OO bEKTOB, Npn
Hanu4Mu geTtanbHOro pacyeTHoro 060CHOBaHMSA, NOATBEPXAAKOLLEr0 HEBO3MOXHOCTb [0-

CTMXKEHUS HAUMEHbLLIETo 3Ha4YeHUs B 06bemax CyLLECTBYIOLLNX COOPYXEHUN.

4 Mpwn cBpoce CTOYHbIX BOA B BOAOEMbI, UCMOMb30BaHME BOAHbIX PECYPCOB KOTOPbIX OCY-
LwecTtBngaeTca ana obecnevyeHms NUTLEBOIO U XO3ANCTBEHHO-ObITOBOro BOAOCHAGXeHUS 2
n 6onee cybbvekToB Poccuinckon Pegepauunm, cornacHo lNepeyrio, yTBepXxaeHHOMY pacno-
pskeHmeM [NpasutenscTBa Poccuinckon ®eagepauunm ot 31 gekabpa 2008 r. Ne 2054-p «O6
yTBEPXOEHUM NepeyHs BOOOEMOB, NpegyCMOTPEHHOro ctatben 26 BogHoro kogekca Poc-
cumnckon Pegepaumm», cpegHeroqoBoe 3HayeHe KOHLUEHTpaLmMmM TEXHONOMMYeCcKoro noka-

3atengd no XIK coctaengaet 40 mr/n.

TexHonornvyeckne nokasatenm HOT 8a «MonHas 6mMonornyeckass ouucTka» Ansi oum-
LEeHHON BOoAbl NOCIie COOPYXEHMN OMONOrn4eckom ouncTkn» Ha ooektax OC 'CB ot

cBepxManbIX 0O CpeaHux

TexHomnornyeckuii nokasarternb EavHuua nsmepeHua | 3HadeHue, He Goneel): 2
15

KoHueHTpauus B3BeLLIEHHbIX BELLECTB iyly
KoHueHTpauus BlKs Mmr/n 12
XMK M/ 803
KoHueHTpauus a3oT aMMOHUNHBIX CO- 8

y mr/n
neu
KoHueHTpauus a3ota HATpaToB Mr/n 18
KoHueHTpauusa asota HUTPUTOB Mr/n 0,25
KoHueHTpauus occopa docgaTtoB 5
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1) YkasaHHble 3Ha4YeHusa npmBeaeHbl Kak cpeagHeroaosble. [Mpn Heo6XoaNMMOCTM OLEHKN pa-

60Tl OC No To4YeuYHbIM (Pa3oBbIM) UM COCTaBHbLIM (CYTOYHbIM) Npobam cregyeT Ucnosb-

30BaTb 3HAYEeHWS NOBbIWALNX KOIMPULNEHTOB K CPeAHEr0A0BbLIM 3HAYEHUSIM TEXHOSO-

rmyeckmx nokasatenen HOT, ydnTbiBalOLLMX pasnnyHble pakTopbl HEPaBHOMEPHOCTU, Npu-
BeAeHHble B Tabnuuax B4 n B5 Mpunoxexus B.

2) MNpw cbpoce B BOAHLIN OGBLEKT Noanagarolume nog AencTBne MexayHapoaHbIX cornatue-
HUn TpeboBaHMA cornalleHnin NPUMEHSATCA B TEX CryyasXx, Koraa OHW XecTde JaHHbIX Mo-
KaszaTenen nnbo npeabsBnsoTCa NO UHLIM BelecTBam (Nokasatesnsam).

3) [Ina BoAHbIX 0GbEKTOB KaTeropun b: npu cb6poce CTOYHbLIX BOA B BOOAOEMbI, UCMOMNb30Ba-
HWe BOOHbIX PECYPCOB KOTOPbIX OCYLLeCTBNAeTCs aAna obecnevyeHns NMTbeBOro U X034m-
CTBEHHO-ObITOBOro BogocHabxeHunsa 2 n 6onee cybvektoB Poccuinckon degepaummn, co-
rnacHo lNepeyHio, yTBEPXOEHHOMY pacnopshkeHuem lNpasutensctea Poccunckon denepa-
uum ot 31 gekabps 2008 r. Ne 2054-p «, cpegHerogoBoe 3Ha4YEHNE KOHLEHTpaLMN TEXHO-

norndyeckoro nokasatens no XK coctaesngaet 40 mr/n

TexHonornyeckme nokasatenu HOT 86 «lMonHas 6uonornyeckas ouyncTka ¢ ypane-
HUeM a3oTa» Al OUYMLIEHHOW BOAbI NOCe COOPYXEeHUU BUONMOrM4ecKom O4YUCTKU Ha

o6bekTax OC 'CB ot cBepxmanbix A0 cpeaHux

TexHonorn4yeckmn nokasaTtenb EavHuua nsmepeHua | 3HadeHue, He Goneel) 2
KoHueHTpauusa B3BeLLEHHbIX BELLECTB Mmr/n
15

KoHueHTpauus BlNKs mr/n 12
XIK Mmr/n 80
KoHueHTpauus asoT aMMOHUNHbLIX CO-

5 M/
neuv 2
KoHueHTpaunsa asoTa HUTpaToB mr/n 12
KoHueHTpauus azota HATPUTOB Mmr/n 0,25
KoHueHTpauusa docdopa docgaTtoB Mr/R

5

1) YkasaHHble 3Ha4eHUsi NpUBEAEHbI Kak cpeaHeroaosble. Mpy HE06X0AMMOCTU OLIEHKN
paboTel OC no ToYe4HbIM (Pas3oBbIM) UIM COCTaBHbIM (CYyTOYHbIM) Npobam cnenyeTt uc-
Nonb30oBaTb 3HAYEHUS MOBbILAKLWNX KOIPPULMEHTOB K CpeaHEr040BbIM 3HAYEHUAM Tex-
Hoslormyeckmx nokasartenen HAT, yunTbiBaOWKUX pasnnyHble dakTopbl HEPaBHOMEPHOCTN,

npuBegeHHble B Tabnuuax B4 n B5 MNpunoxeHus B.
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2) MNpw cbpoce B BOAHbI 0GBLEKT NoanagatoLLme nog AeNCTBUE MeXOyHapoOHbIX corna-
LUEeHWI TpeboBaHUS cornalleHnin NPUMEHSIFOTCS B TeX Cryyasix, Korga oHM XecTye AaHHbIX

nokasartenen nnbo NpeabaBnATCA N0 UHBbIM BeLwecTBaM (NokasaTensam).

TexHonornyeckme nokasatenu HAT 88 «buonornyeckas ouyncrTka ¢ yaaneHmem
asoTa u xmmmyeckum yaaneHmem coccopa» Ha o6bekTtax OC 'CB oT cBepxma-

NbIX 40 CpeaHux

. EovHuua namepe-
TexHonornyeckuin nokasarenbs 3HaueHue, He Goneel): 2
HUSA
KoHueHTpaumnsa B3BELLUEHHbLIX Be-
Mmr/n
LecTB 15
KoHueHTpauus BIKs mr/n 12
XMK mr/n 809
KoHueHTpauus a3zoT aMMOHUUHBIX
3 M/
conen 15
KoHueHTpauusa a3oTa HUTpaToB Mmr/n 12
KoHueHTpauus asota HUTPUTOB mr/n 0,25
KoHueHTpauus docdopa docda- )
Mmr/n
TOB 1-1,5%

1) YkasaHHble 3HayeHus npuBedeHbl Kak cpegHerogosble. [Mpu HeobxoanMocTy
oueHkn paboTbl OC no To4eYyHbIM (pa3oBbIM) UM COCTaBHbLIM (CYyTOYHbIM) Npobam
cnefyeT UCMONb30BaTh 3HAYEHUS NOBbLILWAKLWNX KO3 PULMEHTOB K cpeaHeroqoBbIM
3HaYeHNAM TexHomnorunyecknx nokasartenen HAT, ydnTbiBarOWMX pasnuyHble doak-
TOpbl HEPABHOMEPHOCTU, NpuBeAEHHbIE B Tabnuuax B4 n B5 MpunoxeHus B.

2) Mpw cbpoce B BoAHbIM 06BLEKT NognagatoLive noa AeicTBre MexayHapOaHbIX
cornaweHnn TpeboBaHWA corfnalleHUin NPUMEHAITCA B TeX Chy4vasiX, Korga OHU
XecTye AaHHbIX nokasatenen nnbo NpeabsaBnsalTCA NoO MHbIM BellecTBaMm (Nokasa-
TEnsam).

3) Mpu cBpoce CTOYHbIX BOA B BOAOEMbI, UCMOMNb30BaHNE BOAHbIX PECYPCOB KOTO-
pbIX OcyLlecTBRAseTcsa Ans obecnevyeHns NMTbEBOro U XO3MCTBEHHO-6bITOBOrO BOAO-
cHabxeHnss 2 n 6onee cybvektoB Poccuiickon depepaunmn, cornacHo [lepeynto,
yTBepXaeHHOMY pacrnopsxeHueM [NpaButenbctea Poccuickon degepaumm ot 31 ge-

kabps 2008 r. Ne 2054-p «O6 yTBEP>KAEHUM NEPEYHS BOAOEMOB, NPeaYyCMOTPEHHOIO
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ctaTben 26 BogHoro kopgekca Poccunckon denepauyum», cpefHerogoBoe 3HavyeHve
KOHLEHTpaunn TexHonornyeckoro nokasarens no XK cocrasnsaet 40 mr/n.
4) MeHbllee 3HaYyeHne — AN BHOBb CTPOALLMXCHA HEGOMbLUMX U CPeAHUX O4YMCT-

HbIX COOPY)XEHWUI, Bonbluee 3Ha4YeHne — ANt MasbliX OYUCTHBIX COOPYXKEHUI, a Takke

Onda PeKOHCTPYUpyemMbixX HebonbLWKX K cpeaHnX O4YUCTHDbIX COOpy)KeHMVI.

TexHonorn4yeckme nokasarenu Ans o4YULEHHON BOAbI NOCe COOpYXeHun buonornye-
ckon ounctkm ana HAT 8r «O4yucTtka ¢ bMonornyeckmm yaaneHmem asota u buornoro-

XUMU4Yeckum yaaneHmem cdoccopa» Ha o6bekTtax OC 'CB oT cBepxmanbix Ao cpen-

HUX
5 EonHuua namepe-
TexHonormyeckuin nokasarerns 3HayeHue, He Bonee?: d)
HUSA
KoHueHTpauus B3BELLEHHbIX BELLECTB Mmr/n
15
KoHueHTpauusa bl1Ks Mmr/n 12
XMK Mr/n 809
KoHueHTpauusa asoT aMMOHUIAHbIX CO-
5 mr/n
neun 15
KoHueHTpauusa asoTa HUTpaToB M/ 12
KoHueHTpauua asota HUTPUTOB mr/n 0,25
KoHueHTpauus docdopa docdaTtoB Mr/RA 1155

) YkasaHHble 3HauyeHUs NpuBeaeHbl Kak cpeaHerogosble. MNpy He06X0AMMOCTH OLLEHKM
paboTbl OC no ToYevHbIM (Pa3oBbIM) UM COCTaBHLIM (CYyTOYHBIM) Npobam cnegyet uc-
nonb3oBaTh 3HAaYEHWUS MOBbIWAKLWNX KOIPPULIMEHTOB K CPEAHETO40BLIM 3HAYEHUAM Tex-
Horornyeckmx nokasartenen HAT, yunTbiBaOWKUX pasnnyHble pakTopbl HEPaBHOMEPHOCTHU,
npuBeaeHHble B Tabnuuax B4 v B5 MNpunoxexus B.

2) Mpw cbpoce B BoaHbI 0GBLEKT NognanatoLme noa AevcTBne MexayHapoaHbixX corna-
LeHnn TpeboBaHNs cornalleHnn NPUMEHSIOTCA B TEX CriyYasnXx, Korga OHW XecTdye AaHHbIX
nokasarenemn nMbo NpeabABMSAITCA MO UHBIM BellecTBaM (MokasaTternsm).

3 Mpu cBpoce CTOYHbIX BOA B BOAOEMbI, UCMOSIb30BAHNE BOAHBLIX PECYPCOB KOTOPbIX
ocyulecTBnseTcsa ans obecnevyeHus NMUTLEBOrO N XO3SANCTBEHHO-ObITOBOrO BogocHabxe-

HUA 2 n bonee cybbekToB Poccuickon denepaumn, cornacHo NepeydHto, yTBeEpKAEHHOMY

pacnopsixeHnem Npasutenbctea Poccuinckon depepaumm ot 31 gekabpsa 2008 r. Ne 2054-
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p «O6 yTBEpXOEHUM NepeyHs BOAOEMOB, NPeayCMOTPEHHOro ctatben 26 BogHoro ko-
aekca Poccuinckon ®enepaumny», cpeqHerogoBoe 3Ha4YeHne KOHUEeHTpaLumMm TexXHonornye-
ckoro nokasartend no XK cocrtaenset 40 mr/n.

4 MeHbllee 3HaYeHne — AN BHOBb CTPOALLMXCA HEBOMNbLUMX U CPeAHMUX OYUCTHBIX CO-
OpYXXeHWI, bonblUee 3Ha4YeHne — OIS MarblX OYUCTHBIX COOPY>KEHUN, a TakKe Af1s PEKOH-

CTpynpyembIX HeGonbLWKnX 1 cpeaHnX O4YUCTHDbIX Coopy>|<eH|/||7|.

TexHonornyeckue nokasatenu HAT 9a «TexHonorus ounctkn NCB npu c6poce B BOA-

Hble 00 beKTbl KaTteropumn A» AnsA ouYnLEeHHON BoAbl Ha o6bekTax OC, HaunMHas ¢ 60onb-

wnx
. EanHuua namepe- [nanasoH /
TexHoNorn4ecknin nokasarternb
HUS 3HayeHue, He Bonee?: 3
5
KoHueHTpauus B3BELLEHHbIX BELLIECTB M/
KoHueHTpauus BlKs Mr/n 3
XIMK Mmr/n 40
KoHueHTpauusa asoT aMMOHUIAHbIX CO- 1
- mr/n
nen?
KoHueHTpauusa asota HuTpaTosy Mmr/n 9
KoHueHTpauusa asota HuTpuTosY Mmr/n 0,1
KoHueHTpauusa docdopa dpocdaTtos? 0,5
Mmr/n

1) KoHUEeHTpaumm 3TMX BELLEeCTB MOryT GbiTb AOCTUMHYTHI Kak B NMoanpoLueccax ¢ npumMe-
HeHnem HOT 7/HAOT 8, Tak n B nognpouecce HAT 9.

2) Yka3aHHble 3HauyeHUsi NpMBeeHbl Kak cpeaHeroaosble. MNpu He0BXoAMMOCTU OLIEHKN
paboTbl OC No To4eHbIM (pa3oBbIM) UM COCTaBHbLIM (CYyTOYHBIM) Npobam criegyeT Ucnorb-
30BaTb 3HAYEHWS NOBbIWALLNX KOIDPULNEHTOB K CPEAHErOA0BbIM 3HAYEHUSIM TEXHOIO-
rmyecknx nokasatenen HOT, yunteiBaoWmMX pasnmyHble (pakTopbl HEPAaBHOMEPHOCTU, NPU-
BedeHHble B Tabnuuax B4 n B5 MpunoxeHus B.

3) MNpw cbpoce B BOAHbIN 06BEKT NoAnagatoLme nog AenNcTBre MexayHapoaHbiX cormna-
WweHnn TpeboBaHUs cornalleHn NPUMEHSIITCA B TeX Cry4vasx, Korga OHU XXecTye aHHbIX

nokasarternen nMbo NpeabsABnSITCA MO UHBbIM BellecTBaM (MokasaTtensm).
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TexHonornyeckue nokasatenu HOT 96 «TexHonorus ounctku NCB npu c6poce B BOA-
Hble 00BLEeKTbl KaTeropmu A» ansi o4nweHHon Boabl Ha o6bekTax OC oT cBepxmarnbIx

0O cpeaHux

3 EonHuua namepe- [nana3soH /
TexHomnornyeckuin nokasarens Y
HUS 3HayeHune, He bonee?: 3
10
KoHueHTpauus B3BELLEHHbIX BELLIECTB Mr/n
KoHueHTpauus BlKs Mmr/n 5
XIMK Mmr/n 40
KoHueHTpauusa asoT aMMOHUIHbIX CO- 1
- Mmr/n
nen?
KoHueHTpauus aszota HATpaTosy) Mmr/n 9
KoHueHTpauus asota HATpUTOBY Mmr/n 0,1
KoHueHTpauus dpocdopa docdartos?) 0,7
Mmr/n

1) KoHUeHTpauum aTUx BeLecTB MOryT GbiTb JOCTUIHYTHI KaK B MoAnpoLieccax ¢ npume-
HeHnem HOT 7/HAOT 8, Tak n B nognpouecce HAT 9.

2) YkasaHHble 3Ha4eHus NpuBeaeHbl Kak cpeaHeroaoBble. MNpyu He0BX0AMMOCTM OLEHKN
paboTbl OC no ToYeHbIM (Pa3oBbIM) UM COCTaBHbLIM (CyTOYHbIM) Npobam crneayeT UCMNosb-
30BaTb 3HA4YeHMUs NOBbILWAKLWMNX KOIPPUUNEHTOB K CPEeAHEr0A0BbIM 3HAYEHUAM TEXHONO-
rmyeckmx nokasatenen HAT, yunTbiBalOWmMX pasnnyHblie hakTopbl HEPaBHOMEPHOCTU, NPU-
BefeHHble B Tabnuuax B4 n B5 MpunoxeHnus B.

3) Mpwu cbpoce B BoAHbIN 0GBLEKT NoanagatoLme nog AenNcTBue MexayHapoaHbIX corna-
LeHnn TpeboBaHNA cornaweHnin NPUMEHSKOTCA B TEX CIyYasix, KOraa OHM XeCT4e OaHHbIX

nokasaTternen nMbo NpeabABNATCA MO MHLIM BellecTBaM (MokasaTensam).

TexHonorn4yeckue nokasarenu HAT 9B «MpumeHeHue MBP, B KoTopbIX peanuso-

BaHbl TeXHoNnormu 7 B-e» And oumweHHbIx ICB

5 EanHunua namepe- [nanasoH /
TexHonornyeckuin nokasarens
HUS 3HayeHue, He bonee?: d)
KoHueHTpauns B3BELLIEHHbIX Be- 10
Mmr/n
LLecTB
KoHueHTpauma blKs Mmr/n 5
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XK Mr/n 40
KoHueHTpauust a3oT aMMOHUMHBIX 1
. Mmr/n
conen
KoHueHTpauus asota HUTpaToB mr/n 9
KoHueHTpauusa asota HUTPUTOB Mmr/n 0,1
KoHueHTpauus goccopa dpocda- 0,7
Mmr/n
TOB

1) BHayeHua Tex Unmn NHbIX KOHLEHTPALMIN 3TUX BELLECTB MOTyT ObiTb JOCTUIHYTHI
Kak B nognpoueccax ¢ npumeHennem HAOT 7/HAOT 8, Tak n B gaHHOM nognpouecce
HOT 9.

2) YkasaHHble 3HayeHus npuBedeHbl Kak cpeaHeroaosble. Mpu HeoGxoaMMocTu
oueHkn paboTbl OC no ToueHbIM (pa3oBbiM) UM COCTABHbLIM (CYyTOYHbLIM) Npobam cne-
AyeT MCnosib3oBaTb 3HAYEHUS MOBbILWAKWKNX KOIPPUUMEHTOB K CpeaHerogoBbiM
3Ha4YeHUsIM TexHosormyeckux nokasatenen HAT, yyuTbiBaOWMX pasnnyHble dak-
TOpbl HEPABHOMEPHOCTHN, NpuBeaeHHbIE B Tabnuuax B4 n B5 Mpunoxexus B.

3) Mpwu cbpoce B BOAHbLIN OGBLEKT NoanaaatoLLme nof AecTBne MexXayHapoaHbIX Co-
rnaweHun TpeboBaHna cornalleHnn NPUMEHSIOTCA B TEX CryYasiX, KOraa OHU XecT4ye

AaHHbIX nokasartenen, nmbo npegbAaBIIAOTCA NO NHBIM BELLECTBAM (I'IOKa3aTeJ'IFlM).

TexHonorun4yeckme nokasatenu HAT 10a «MexaHn4yeckoe o6e3BoXXuBaHue (BKIto-
yasa pUNbTPyOLWME MELLKU KaK 3areMeHT o6opyaoBaHusa anst OC cooTBeTCTBYIO-
wero macwTab6a)», HAT 106 «YnnoTHeHMe 1 noAcyLlIKa Ha UNOBLIX NnoLwaaKax»,

HAOT 108 «CryweHue u noAacyllKa Ha UNOBbIX NNoLwaaKkax ¢ npumeHeHmem cno-

KynsaHTa»
5 EanHnuya ns- [dnanas3oH/
TexHonornyeckuit nokasaTenb
MepeHus 3HayeHned
CopepkaHue cyxoro Belwiectsa B 06€3BOXXEHHOM
ocafKe:
- Npy 06e3BOXMBaHMM CMECK ocaaka NepPBUYHbIX OT-
§ % Bonee 252
CTOMHUKOB N U30bITOYHOrO akTMBHOIO Mna
- Npy 06€3BOXMBaAHMUN TONBbKO N3OBLITOYHOrO aKTUB-
Horo nna % Bonee 202
- NPV YNSIOTHEHUM N NOACYLLKE OcajKa Ha UIOBbIX % Bonee 20 2
nnowagkax

401



UTC 10-2019

KoHueHTpauus B3BeLLEHHbIX BELLECTB B (hunbTpaTe Mr/n 500
(dpyrate)
KoHueHTpauus B3BELLEHHbIX BELLECTB B CIIMBHOM Mmr/n 1000
Boae (ansa 106)
KoHueHTpauus B3BELLEHHbIX BELLECTB B CITIMBHOM Mmr/n 300
Boae (ans 10B)

1 YkasaHHble 3Ha4eHus NpuBeAeHbl Kak CpeaHeroaoBbIe.

2) nns OC go cpenHuUX BKIMYNTESTIbHO A0NYyCKaeTCA NpUuHMMaTh YyKa3aHHble 3Ha4YeHUA

Ha 2 % (abCcontoTHbIX) HUXe.

TexHonornyeckmne nokasatenu HOT 11a «AHasapobHas cTabunusaumsa XuaKux

ocaakoB, BKoYasa o6paboTKy n ytunusauumio 6umorasa»

3 EanHnua name-
TexHoNorn4ecknin nokasarternb
peHus

[vana3soH/

3HauveHned

AP PEKTUBHOCTb CHUXKEHUSI OpraHu-
4YecKoro BelecTBa ocajka B pe-
%, He MeHee
3ynbtate 06paboTkM N0 TEXHOMOrMM

HAOT 11a

Bornee 38/432

2 MNepen YepTot — AN Me30UMLHOro NpoLecca, Nocne YepTbl — AN TepModUrb-

HOrO.

3)Yka3aHHble 3HauYeHUsa NpUBEaeHb! Kak CpeaHeroqoBbIe.

TexHonorn4yeckue nokasarenu HAT 116 «kKomnocTtupoBaHue 06e3BOXEHHbIX

ocagKoB»
. EanHuuya name- [nana3soH /
TexHonornyecknin nokasartesb
peHus 3HaveHne?
OPPEKTUBHOCTL CHUXKEHNSA OpraHu-
YeCKoro BellecTBa ocazKka B pesysib-
% bonee 20

TaTe 06paboTkM NO TEXHOMOMMK
HOT 116Y

1) Bes yyeTa ncnonb3oBaHHbIX 406aBOK (BellecTs, 406aBnAeMbIX K 0CaaKy) Npy KOM-

NOCTUPOBAHMUM.

2) YKkasaHHble 3Ha4YeHns npuBeaeHbl Kak cpegHerofoBbIe.
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TexHonorn4yeckue nokasarenu HOT 12. HOT B yactn o6paboTkmM ocagka CTOYHbIX BOA
OC I'CB siBnsieTca HeponyweHWe 3Ha4YUTENIbHOW PEeLUpPKYNsLMU 3arpsa3HAOWUX Be-
LLiecTB B BO3BpPaTHbIX NOTOKaX OT COOPYXeHUN o6paboTkM ocagka Ha coopykeHusi 6uo-
JIOrM4eCcKOM OYUCTKU, KaK C NOMOLLbLIO NPUMEHSAEMbIX TEXHOSOrMU 06paboTKn ocajka,

TaK U C UCNOJSIb3OBAaHUEM NPU HEOOXOAUMOCTUN TEXHOJIOINMIN JNOKaribHOW OYUCTKU BO3-
BPaTHbIX NOTOKOB

CpegHeropo-
5 EaovHnua
TexHonornyecknin NnokasaTternb BO€ 3Ha4eHue,
n3mepeHuna
He bonee

[ona onoNHUTENBbHOM Harpy3kn B BO3BPaTHbIX NOTOKax oT | %
coopyxeHumn obpa
BOTKM OcagKa Ha COOpy>XeHUs1 BUOSTOrMYEeCKON OYUCTKN OT
Harpy3Kku CO CTOMHbIMM BOAAMM, MOCTYNaKLWMMN OT Hacenex-
HOro NyHKTa:
- N0 B3BELUEHHbIM BeLLecTBaMm, 10
- No gpocpopy pocdaTos, 20
- M0 aMMOHUNHOMY a30TYy 15

TexHonornyeckme nokasatenu HAT 14a «MAcnonb3oBaHue AnA nopgayv Bo3ayxa B
asapoTteHku arperatoB ¢ KIN[ ucnonb3oBaHUA 35IEKTPOIHEPrumM He MeHee yCTaHOBJIEH-
HbIX B Tabnuue» n HOT 146 «cnonb3oBaHue TeXHONOrMMN Nogavm Bo3gyxa, aspaum-
OHHbIX CUCTEM (BO3QyXOHaArHeTaTenu M gucneprartopbl), obecneymMBaromx B COBO-
KYNMHOCTU 3aTpaThbl 3NIEKTPOIHEPrum Ha nNpoLecc 6MONOrmM4ecKoOn OYUCTKU CTOYHbIX

BOA B a3pOTEHKax He 6onee yCTaHOBMEHHbIX B Tabnuue»

[vana3oH/

TexHoNorn4ecknin nokasartesnb EanHuua namepeHns
3HaueHne

3aTpaTtbl 3NEKTPO3HEPrnN Ha KBT-4/Kr nocTtynatroLmnx Kucropoano-
NPOLIECC OYUCTKN CTOYHbIX BOA Tpebnsawwmx BeLwecTs (onpegene- He 6onee 0,7

Hue cMm.: 1.6)
KM ncnonb3oBaHUA anekTpo-
3Hepruu B arperartax ansg no- % He MeHee 78

Aayn Bo3ayxa B adpOTEHKMU
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TexHonornyeckme nokasarenu HAT 14r «[MpumeHeHne pecypcocbeperarowmx TexXHO-
noruvn, nos3sonsoWMUX yaanatb poccop M3 CTOYHbIX BOA NPEeMMYyLLECTBEHHO 3a cYeT
Guonornyeckux npoueccos, obecneymBaroLLMX pacxon peareHToB, Npu yCroBUM Bbl-

NnoJIHeHnA TexXHOJNTOrmM4eCKnx HopmaTmuBoB, He oonee YCTaHOBIJI€HHbIX B Tabnuue»

TexHonorn4yecknn nokasaTenb EanHuua namepeHnsa [nana3oH / 3Ha4vyeHne

3aTpaTtbl peareHToB Ha yganeHue
Kr/Kr yganeHHoro ¢gpoc-

dopa

dochopa 13 CTOYHbLIX BOA, MO ak- He 6onee 1,5/0,72

TUBHOMY 3remeHTy?

Mo xenesy nnu anioMUHKIO.

2) Mepen yepTo — Mo Xenesy, nocre YepTbl — Mo antoMUHUIO.

TexHonoruvyeckue nokasarenu HOT 15

TexHonornyeckun nokasaTesb EonHuua namepeHnsa [nana3oH/ 3Ha4yeHune

AP DHEKTUBHOCTb OUNCTKM OT Ce-
poBogopoAa B yCTaHOBKaX AJs %

peanusauuu HOT 158

He meHee 90

OPPEKTUBHOCTb CHMXKEHUS KOH- % He meHee 90 %
LueHTpaummn 3anaxa (MU3MepeHHON
nocpeacTBOM OflbpakTOMETPUM) B
ycTaHoBKax ans peanunsaumm HOT

158*

*IMpn BO3MOXHOCTU NpoBeAeHUsT ONbakTOMETPUYECKUX NCCNenOBaHW
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MpunoxeHune B
(obs3aTenbHoe)
TexHornorn4yeckme nokasatenu A OYUCTHbIX COOPYXKEHUU CMeLUaHHbIX

(ropoacknx) CToYHbIX BOA,
Tabnuuya B.1
TexHonormyeckne nokasaTenu Ansg OYUCTHbIX COOPYXEHUN CMELLAHHbIX (TOPOACKMX) CTOYHbIX
BOJ, (S1BNsieTCA BblAEPKKON 13 pasgena 5. [pu Hanuuum pacxoxaeHun cnenyeTt pykoBOACTBO-
BaTbCA pasgesnom 5)

AnanasoHbl CpegHerogoBble 3Ha4eHUs KOHLUEHTPaLUMn 3arpsasHALMX BELWECTB B
MOLLHOCTU CMeLLaHHbIX (ropoAcKnx) CTOYHbIX Bogax, He 6onee, mr/n
OYUCTHBIX CO- Bage- | XIK | BlNKs | A3soT am- AszoT A30T HUT- | Docdop
OPYXXEHUMN, LEeHHble MOHWWHbLIA | HUTpPa- puUTOB doca-
BKITIOYUTENBHO | Belle- TOB TOB
cTBa
1. NMpwn cbpoce B BOOAHLIN OOBEKT (YaCcTb BOAHOIoO obbekTa) kateropum A
Ot 60nbLInx 5 40 3 1 9 0,1 0,5
[0 CBEPXKPYM-
HbIX
Ot cBepxma- 10 40 5 1 9 0,1 0,7
nbix 4o cpen-
HUX
2. [Npun cbpoce B BOAHbIN 0O6BEKT (YacTb BOAHOro ob6bekra) kateropum b
OT 6onbwmx | 10-14Y | 80?2 8 1 9-129Y 0,125—- 0,7
[10 CBEPXKPY- 0,2
HbIX
Ot manbIx 0o 15 80Y 10 1,5 12 0,25 1-1,5%
cpeaHnx
Csepxmarnsble 15 80Y | 12 8 18 0,25 5
3. MNpun cbpoce B BOAHbBIN 0OOBHEKT (4acTb BOAHOro obbekTa) kateropum B
Ot Gonbwmnx | 10-14Y | 80 8 1 9-129 0,125- 1
[10 CBEPXKPY- 0,29
HbIX
CpegHve 15 80 12 2 9 0,15-0,29 5
Ot cBepxma- 15 80 12 8 18 0,25 5
nbIX A0 He-
0onbLKnX
4. INpu cbpoce B BoAHbIN 06BbEKT (Y4acTb BOAHOro obbekTa) kateropum I
Ot 6onbLwmnx 15 80 10 2 9-12% 0,2 5
[0 CBEPXKPYM-
HbIX
Ot cBepxma- 15 80 12 8 18 0,25 5
nbix Ao cpen-
HUX
5. Mpwn ouncTke x039NCTBEHHO-ObITOBBIX CTOYHBIX BOA, 0Opasyolimecs Ha obbekTax ¢
BPEMEHHbIM NpebbiBaHNEM nepcoHana u (Unun) oTAbIXalLWmMX C CE30HHbIM (POPMUPOBa-
HMeM CTOYHbIX BOA (He 6onee 100 kaneHO4apHbIX AHEN B roAy), OCYLLEeCTBASEMON Ha
OYUCTHBIX COOPYXKEHUSIX, OTHOCALLMXCH NO Ananas3oHaM MOLLHOCTN OYMCTHBLIX COOpYKe-
HWUI K cCBEpPXMarbIM, Npu cOpoce B BOAHbIN OOBEKT (4acTb BOAHOrO 06bekTa) kKaTteropum
6,Bul
Ceepxmanble | 15 | 80 | 25 | 35 | 5 | 1 1
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D HammeHbluee 3HayeHMe — [Ansi HOBbIX OOLEKTOB (NMMBO PEeKOHCTPYUPYEMbIX MyTEM
CHOCa CTapblX COOPY>KEHUI U CTPOUTENLCTBA HOBbIX, AWANAa30H 3HAYEHWUIA CBbILLE MEHb-
LIero MoXeT ObITb NPUMEHEH Arsi PEKOHCTPYMPYEMbIX OGBEKTOB, NPU HaNUUUK AeTarb-
HOro pacyeTHOro OOOCHOBaHWsi, MOATBEPXKOAIOLLErNO HEBO3MOXHOCTb [OOCTUXKEHWS
HaMMeHbLLEero 3Ha4YeHnsi B o6 bemMax CyLLECTBYHOLLUMX COOPYKEHWUIA, NPU OTCYTCTBUM Me-
cTa, NMMbOo TEXHUYECKOW BO3MOXHOCTM CTPOUTENBLCTBA AOMNOMHUTENbHBLIX COOPYXEHWIA.

2)Mpwn cbpoce CTOUHBIX BOA B BOAOEMbI, UCMOMNb30BaHME BOAHBLIX PECYPCOB KOTOPbIX OCY-
LwecTBnsaeTca Ans obecneyeHns NUTLEBOIO N XO3NCTBEHHO-6bITOBOIrO BOLOCHABXeHNS
2 n 6bonee cybbvektoB Poccunckon ®epepauun, cornacHo lNepeyHto, yTBEPKOEHHOMY
pacnopshkeHnem [MpasutenbctBa Poccuiickon depepaumm ot 31 gekabpsa 2008 r. Ne
2054-p, cpegHerogoBoe 3HaveHune koHueHTpaumm XIMK coctasngaeT 40 mr/n.

3) MeHbluee 3Ha4YeHne — AOns BHOBb CTPOSALLMXCS HEBOMbLUNX U CPEAHUX OYUCTHBIX CO-
OpYyXeHun, bonbllee 3Ha4YeHne — Ang MarblX OYUCTHBIX COOPYXXEHUN, a Takke Ans pe-
KOHCTpYyUpyeMbIX HEGONbLUNX U CPEOHUX OYUCTHBIX COOPYXKEHUMN.

Mog HoebiMM OC nogpasyMeBatoTCsl COOPYXEHUS, co3gaBaeMble No 3a4aHuo Ha NPoekK-
TMpPOBaHWe, cocTaBneHHOMY Anst HoBoro ctpouTenbctBa OC, nog pekoHCTpynpyemMbiMu
OC — cyulecTByOLLMNE COOPYXKEHUS, HA KOTOPLIX MO 3aJaHUI0 Ha NPOEKTUpOBaHUe, Co-
CTaBIIEHHOMY AN PEKOHCTPYKUUKN, OTHOCALLEMYCS K 0OBEKTY B LerioM, nmbo K noanpo-
ueccy obessapaxuBaHus, byoeT Npou3BOOUTLCS M3MEHEHWEe TEeXHONOrM4Yeckoro npo-
Lecca OYMCTKU CTOYHbIX BOA

Mpn HeobxoammocTn oueHkn padotel OC NO TOYEYHbIM (Pa30BbIM) UITM COCTaBHbLIM (CY-
TOYHbIM) npobam criegyeT UCNoNb30BaTb 3HAYEHUS MOBbILIAKOLWMX KOIMPULNEHTOB K
CpegHerodoBbIM 3HAYEeHUAM TexHonorndeckux nokasatenen HOT, yynTbiBarowWmnx pas-
nn4YHble bakTopbl HEPAaBHOMEPHOCTU, NpUBEAEHHbIE B Tabn. B4 n B5

Mpwn cbpoce B BogHbIM OO6BEKT Nognagatowime nog 4encTBne MexayHapoaHblx cornatle-
HUA TpeboBaHUA cornalleHn NPUMEHSIOTCA B TEX CriyYasX, KOraa OHM KecTye AaHHbIX
nokasatenen NMbo NpeabsBASTCA NO UHLIM BewecTBaM (NokasaTensm)

Tabnvua B.2
TexHonormyeckne nokasaTenn coaepxaHus OCTaTOYHOro Xsiopa A5t OYUCTHBIX COOPYKEHUN
CMeLLaHHbIX (ropoACKMX) CTOYHbIX BOA, UCMONb3YyOLWNMX 0be33apaxmBaHme XJIOpoOM WU Xrop-
peareHTamm

Cratyc OCY [nanasoH mowHocTtn OC 'CB KoHueHTpauusi OCTaToO4YHOro
xropa, mr/n, He 6onee?: 3

CywecTtBylowme Ot cBepxmanbix 4o 6onbLUnX 2,04

BKNIOYNTENBHO

PekoHCTpynpyemble OT cBepxmarnbix 40 HeBGOMNbLUMX
BKNIOYNTENBHO
HoBble Ceepxmansl U manble

Nio6on KpynHble 0,2 %
KpynHenwne 0,19

D MNopa HoBbiMu OC nogpasymMeBatoTCA COOPYXEHUS, Co3aaBaeMble No 3a4aHnio Ha Npoek-
TMpOBaHME, COCTaBMIEHHOMY Ansi HoBOro ctpoutensctBa OC, nog peKoHCTpyMpyeMbIMU
OC — cyLlecTByOLIME COOPYXEHUSA, HA KOTOPbIX MO 3af4aHUI0 Ha NPOEKTUpoBaHWE, Co-
CTaBNEHHOMY AN PEKOHCTPYKLUUKM, OTHOCSLEMYCS K OObekTy B Lenom, nnmbo K noanpo-
ueccy obessapaxuBaHus, OyaeT Nnpon3BoaNTLCSA MU3MEHEHNE TEXHOMNOMMYECKOro npoLecca
OYUCTKM CTOYHbIX BOA,.

2) TonbKko npu cbpoce B BoAHble 06bekTbl KaTeropuii B-I". Mpu c6poce B BoAHbIE 0GBLEKTHI
kateropum A ncnonb3oBaHue gns obesszapaxmBaHusa kakmx nnbo peareHTOB He Jonycka-
eTcs.
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3) B nto6oi npo

Oe.

4) Bes 0653aTeNbLHOrO NPMMEHEHNA AeXNopUpoBaHUns
5 C npvMeHeHMeM OEXNOPMPOBaHMS

Tabnuuya B.3

TexHonornyeckne nokasatenu Asnst OYUCTHbIX coopy>|<eH|/|l7| NMOBEPXHOCTHbIX CTOYHbIX BO[,

Kateropun BogHbix | CpefHerofoBble 3HaYEHUSA KOHLEHTpaUUKn 3arpasHSoLWnX BeLecTs
00BHEKTOB M UX Ya- B MOBEPXHOCTHbIX CTOYHbIX BOAAX, Mr/n (4Nns BCex AnanasoHOB
CTEN, B KOTOpPbIE MOLLHOCTN OYUCTHBIX COOPYXXEHWUI)
ocyLecTBnsaeTcs B3BelUeHHble Hedtenpo- XK BIK5 docdop
cbpoc BelllecTBa AYKTbI docpartos

A 5 0,3 30 5 0,5

b 15 1 50% 10 1

B 15 2 60 12 1

r 15 2 60 12 5

D MNpun cbpoce CTOYHbIX BOA B BOAOEMbI, UCMOMb30BaHNE BOAHbIX PECYPCOB KOTOPbIX OCY-
LwecTenseTca ons obecneyeHns NUTLEBOIO U XO35IMCTBEHHO-ObLITOBOrO BOOOCHAGXeHNS 2 n
bonee cybbvektoB Poccuinckon Pegepauunm, cornacHo NepeyHto, yTBepXaeHHOMY pacrnopsike-
Huewm [MpasutenoctBa Poccuinckon ®epepauyum ot 31 gekabps 2008 r. Ne 2054-p, cpegHero-
AoBoe 3HadeHune koHueHTpaumn XIK coctaenset 40 mr/n.

Tabnuua B.4 — 3Ha4yeHns NoBbIWaOLWMX KOIPMULMEHTOB AN COCTaBHbIX (CPeAHECYTOYHbIX)
npob K cpeaHeroaoBbiM 3HAYEHUAM TeXHonormdecknx nokasatenen HOT ons o4YNCTHBIX Co-
OPY>KEHWUW CMeLLUaHHbIX (FOPOACKUX) CTOYHbIX BOA, YYUTbIBAKOLIME pasnunyHble (hakTopbl He-

pPaBHOMEPHOCTH
[nanasoHbl 3Ha4yeHnsa NOoBbIWAKLWMX KOIPPULMEHTOB
MOLLIHOCTH BaBe- XMK | BIIK5 AsoT A3oT | A3oT HuT- | ®ocop doc-
OYUCTHbIX CO- | LUEH-Hble aMmMmo- HUTpa- puUTOB daTtoB
OpPYXXEHUH, Belle- HUN — TOB
BKIMOYM- cteal HbIiA
TENbHO
1. Mpwn cOpoce B BOAHLIN 0OBLEKT (YaCTb BOAHOro o6bekTa) kareropmm A
Ot 6onbLunx
A0 CBepx- 1,3 1,3 1,3 15 1,2 1,5 1,2
KPYMHbIX
Ot cBepxma-
nbIX 4o cpea- 15 1,3 1,5 2 1,2 15 15
HNX
2. [Npu cbpoce B BOAHbIN 06BHEKT (4acTb BOAHOro ob6bekTa) kateropmm b
Ot 6onbLunx
[0 CBepx- 1,3 1,2 1,3 15 1,2 1,5 1,3
KPYMHbIX
Ot maneixgo | g 12 | 1,5 2 1,2 2 1,5
cpenHunx
Ceepxmarnsie 15 1,2 15 1,3 1,3 2 15
3. Npu cbpoce B BOAHbLIV O6BLEKT (HacTb BOAHOro 06bekTa) kateropum B
Ot 60nbLnx
00 CBepx- 1,3 1,2 1,3 15 1,2 15 1,3
KPYMHbIX
CpepgHue 1,3 1,2 1,3 15 1,2 1,5 1,3
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Ot cBepxma-
nbIX OO He- 1,5 1,2 1,3 1,5 1,2 1,5 1,3
oonbLUnX

4. MNpw cbpoce B BOAHbIN 06BEKT (YacTb BOAHOro obbekTa) kateropum I

OT 6onbLnx

[0 cBepx- 1,3 1,2 1,3 15 1,3 15 1,3
KPYMHbIX
Ot cBepxma-
nbIX 0O cpea- 1,3 1,2 1,5 2 1,3 2 1,5
HUX

5. lNpun 04nCTKE XO3ANCTBEHHO-OLITOBLIX CTOYHBLIX BOA, 0Opa3sylLmecd Ha obbekTax ¢ Bpe-
MEHHbIM NpebbiBaHMEM NepcoHana u (Mnu) oTabIXarLmnX ¢ CE30HHBIM (hOpMUPOBaHMEM
CTOYHbIX BoA (He 6onee 100 kaneHO4apHbIX AHEN B rogy), OCYLLECTBIIIEMOWN HA OYUCTHLIX CO-
OPY)XEHUSIX, OTHOCALLMXCA MO AManadoHaM MOLLHOCTU OYMCTHBIX COOPY>KEHUIN K CBEPXMArbIM,
npu cbpoce B BoAHbIN 06BEKT (YacTb BoAHOro obbekra) kateropun b, Bun I

Ceepxmanbie | 15 | 13 | 15 | 15 [ 15 | 15 | 1,5

1) insa obuiecnnasHbIX cuctem npu cbpoce B BoAHbIE 0GbEKTbI KaTteropuin B-I 3HayeHue no-
BblLLIAlOLLEro KoadpuumeHTa no B3BELLEHHLIM BELLLECTBaAM CcriegyeT npMHUMaTh paBHbiM 2,0.

Tabnuua B.5 — 3HayeHns noBblWaWNX KOIMPUUMEHTOB ANA TOYeYHbIX (pa3oBbix) Npob K
CpeAHeroaoBbIM 3HAa4YEHMAM TeXHoNormyecknx nokasarenen HOT Ans 04MCTHBIX COOPYXEHUN
CMeLlaHHbIX (TOPOACKMX) CTOYHbIX BOA, YYMTbIBAOLME pa3fnmyHble (hakTopbl HEPABHOMEPHO-
CTn

[nanasoHsbl 3Ha4yeHns NoBbIWAKLWMX KOIPPULMEHTOB
MOLLIHOCTH BageweH- | XIMK | BIIK5 | A3oT am- AsoT A30T HUT- | docdop
OYMCTHbIX CO- | Hble Be- MOHWUW — | HUTpa- puTOB docda-
OpY>XeHUH, wecrtsab HbI TOB TOB
BKIOYK-
TeNbHO
1. Mpwn cOpoce B BOAHLIN 00BLEKT (YaCcTb BOAHOIo o6bekTa) kateropmm A
Ot 60onbLuMX 1,5 1,5 1,5 2 1,5 2 1,5
[0 CBEPXKPYM-
HbIX
Ot cBepxma- 2 15 1,7 2,5 15 2,5 1,8
nbIX 0O cpea-
HUX
2. [Npun cbpoce B BOAHbLIN 0O6BHEKT (4acTb BOAHOro ob6bekTa) kateropum b
Ot 6onbwmnx 15 1,3 15 2,5 15 2,5 1,5
A0 CBEPXKPYN-
HbIX
Ot manbIx oo 2 1,3 1,7 3 15 3 2
cpegHux
Ceepxmansble 2 1,3 1,7 3 1,5 3 2
3. Npu cbpoce B BOAHbLIV O6BLEKT (HYacTb BOAHOro 06bekTa) kateropum B
Ot 6onbwmnx 15 1,3 15 2,5 1,4 2,5 1,5
A0 CBEPXKPYN-
HbIX
CpeaHue 1,5 1,3 1,5 2,5 1,4 2,5 2
Ot cBepxma- 2 1,3 1,7 2,5 15 3 2
nblX A0 He-
6onbLnx

4. MNpwn cbpoce B BOAHbIN 06BEKT (YacTb BOAHOIO 06bekTa) kateropum I
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Ot 6onbLunX 1,5 1,3 1,5 2,5 1,5 2,5 1,5
[0 CBEPXKpYn-
HbIX
Ot cBepxma- 2 1,3 1,7 3
nbIX 0O cpea-

HUX
5. lNpun o4nCTKE XO3ANCTBEHHO-OLITOBLIX CTOYHBLIX BOA, 0Opa3sylLmecd Ha obbekTax ¢ Bpe-

MEHHbIM NpebbiBaHMeM nepcoHana v (Unu) oTapIXatoLmx ¢ CE30HHLIM (POPMUPOBAHUEM
CTOYHbIX BoA (He 6onee 100 kaneH4apHbIX OHEN B rogy), OCYLLECTBIISIEMON HA OYUCTHbIX
COOPYXXEHUSX, OTHOCALLMXCA MO AnanasoHam MOLLHOCTU OYUCTHBIX COOPYXXEHMUI K CBEPX-
MarnbIM, Npu cbpoce B BOAHbLIN 0OBLEKT (YacTb BOAHOro obbekra) kateropun b, Bu I
Ceepxmanbie | 2 | a5 | 15 | 15 | 15 | 15 [ 2
1 [Ons o6LiecnnaBHbIX CUCTEM MNpU cOpoce B BoAHbIe 0O6bEKThI kKaTeropuit b-I 3HayeHue
noBbILatoLero koacpduumeHTa No B3BELLEHHbIM BELLECTBAM crneayeT NpUHMMaTh paBHbIM

2,5.

15 3 2

409




UTC 10-2019

MpunoxeHue I'
(obsizaTenbHoe)
lNepeyeHb MapKepHbIX BelecTB

[ns aTmocdepHoro Bo3ayxa [nsi BOAHbIX 0GBbEKTOB

CepoBogopoa Hedtenpoayktbl — anga cbpocosB noBepx-

HOCTHbIX CTOYHbIX BO[,
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MpunoxeHue [
(obsizaTenbHoe)
AHeproacppekTMBHOCTb

1. KpaTkas xapaKkTepucTuka oTpacim C TOYKN 3pEHNSA pecypco- 1 aHepronoTpebneHuns

OuuncTtka ropoackux ctouHbix Bog (FCB) noceneHnmn oTHOCUTCA K YMCIy BECbMa 3Hep-
roeMKMx NpoueccoB, 3aHMMas (B cocTaBe BOAOMNPOBOAHO-KaHANM3aUMOHHbIX XO35IMCTB) BTO-
poe MeCTO CTPYKTYpe Meranonncos no aHepronoTpebneHunto. OCHoBHOM NOTpebnsemblv aHep-
ropecypc — 351eKTPO3HepPrus.

OumncTKka NOBEPXHOCTHBIX CTOYHbIX BOA HE AABNAETCS 9HEPrOEMKMM NPOLECCOM.

Pesynbtatbl NpoBeAEHHOro0 aHanuada akTU4EeCKMX aHKETHbIX OaHHbIX MO 3HEeprono-
TpebneHuto coopyxeHun ouncTkmn 'CB npuBeaeHsbl B pasgerne 1.6 «3Hepro- n pecypconotpeb-
neHne nogoTpacnmy.

BbiBOA: HEO6XOANMO BKMOYEHME MEP MO MOBLILEHNIO 3HEProdaPEeKTUBHOCTHN B crnpa-

BOYHUK.

2. OCHOBHblE TEXHONOMMYECKNE NPOLIECCHI, CBA3AHHbIE C UCMONb30BaHNEM 3HEPTUM

OCHOBHbIM NOTPeBUTENEM 3MEKTPOIHEPIMM ABMSIETCA Nofaya CXaToro Bo3ayxa (aspa-
LMs1) B COOPYXEHNSA BUONOrMYEeCKOM OUYMNCTKN (a9POTEHKN), rAe BXOAALLMIA B €ro COCTaB KMUCIIO-
po4 pacxoayeTcsi B NpoLecce BUOXMMMYECKOrO OKUCIIEHNS 3arpsAi3HEHUI CTOYHbIX BoA. Ha aTo
pacxogyetcsa 60—80 % obuiero noTpebneHnsa anekTpo3IHEPTUM OUUCTHBIMU COOPYKEHUAMM.

OHepronoTpebneHne 3aBNUCUT OT 3arpsA3HEHHOCTN BXOAALLMX CTOYHbIX BOA, TEXHOMNOM-
YeCKMX MPOLECCOB OYMCTKN CTOYHbIX BOA, M 06paboTkM 0CcagKoB, rmyOMHbI O4YUCTKK, TUMOB UC-
nonb3yemoro o60pyaoBaHnsl, YpOBHSI aBTOMaTtm3aumm npouecca.

Ha He6onbLLOM KONMYeCcTBE YCTAaHOBOK B 3HAYMTEITbHOM KONMYECTBE MCMNOSb3yeTcs ce-
TEBOW ras nns peanu3auumm TEXHONOrMM TEPMUYECKOW CYLUKM Oocagka, B KONMM4ectBe OO
50 m3/1000 M3 ounwaembix MCB.

3. YpoBHU notpebneHus

CbipbeM anga npeanpuaTUin NogoTpacnm SBNAITCA OYMLL@eMble CTOYHbIE BOAbI.

[aHHble No AnanasoHy pacxoda Cbipbsi, MaTepuanoB 1 aHepropecypcos Ha OC 'CB
npvBeaeHbl B Tabnuue 2.24 nogpasgena pasgena 2.1.4.

M3 peareHTOB Hanbornee 4YacTo NPUMEHAKTCA OpraHN4YecKkne NOoNMaANeKTPONuTbI (go-

KynsiHTbl), Hanbonblee noTpebneHme No macce — peareHToB Ans yaaneHus dgpocdopa.

411



UTC 10-2019

Tekylne ypoBHU NOTPebneHns pecypcoB U NpoM3BOACTBa BTOPMYHOM NPOAYKUMN Ha

oCcrcB

Pacxoa Ha 1 T npoaykumm

HaumeHoBaHue Ea. nam. (1 M3 ounLLEHHO CTOYHOI BOAbI)
MUWHUMarnbHbIN | MakcuMarnbHbIA
1. PeareHTbl Ansg yganeHma pocopa | Kr
1.1. Ha ocHoBe xenesa 0 0,015
1.2. Ha ocHoBe antoMunHus 0 0,08
2. PeareHTbl Ans 06e3BOXMBaHUA ocagka | Kr
2.1. OpraHu4yeckne  noOnMANEKTPONNUTbI
(oKynAHTS) 0,0005 0,002
2.2. Xnopwuga xene3sa () 0,007 0,018
2.3. N3BecTb raweHas Ca(OH): 0,03 0,1
3. DHepropecypcsbl
3.1. OneKkTpoaHeprus KBT*y 0,15 1,0
3.2. Tonnueo (Mnun TennoBas SHeEPrus) | Kr ycnos-
HOro Tor- 0,01 0,07
nvea

Ha OC I'CB moryT npon3sBoauTbCs BTOPUYHbIE 3HEpProHocuTenu (broras, n He TONbKO),

a Takke BTOpUYHAs Npoaykuus — obpaboTaHHbIN 0cafok, NMPUroAHbIA K UCMONb30BaHNIO B

KayecTBe yaobpeHus unv Tonnuea. Mpu yTunusauum BTOPUYHBIX 3HEProHOCUTENen MoryT

ObITb BblpaGOTaHbI ANeKTpnyecKkad 1 TennoBad sHeprna B KoOfin4ecTBax, NnpmMBegeHHbIX B Tab-

nuue 2.25 pasgena 2.

Bbixog Ha 1 T npogykuunm

HanmeHoBaHue En. nam. (1 M3 oumLLIEHHO CTOYHON BOAbI)
MUHUMarbHbIM | MakCUManbHbIN
1. OnekTpuyeckasa aHeprus KBT-y 0 0,006
2. Tennosas aHeprung KK 0 15

Mpun ncnonb3oBaHUN 3HeprocbeperarLmx TEXHONOrMYECKUX PeLUEHUI, peanusauum

BCEX OCHOBHbIX Mep MO 3HeprocbepexeHnto, NONHON N 3PAEKTUBHON IHEProreHepaunmn Ha

OCHOBE MCNOoJ1Ib30BaAHNA OpraHMN4eCcKoro sellecrtBa ocagka CB onga noJjiydeHunsa anbTepHaTuUB-

HOro Tonnuea BO3MOXHO nonHoe obecneveHne OC CB cobcTBEHHON anNeKTpo3Heprnen u
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Tennom (3apybexHbin onbiT). B Poccumn Bcero aBa o6bekTa Cnonb3ytoT NosyYeHne aneKkTpo-
3Heprumn n3 buorasa, Nnony4aemMoro npu aHaapobHoM cbpaxmBaHum ocagka, MeTO4O0M KoreHe-
pauun. CteneHb camoobecneyeHns No SNEKTPOIHEPTMM Ha Ny4LleM No 3TOMy nokasaTternto

o6bekTe coctaBnaeT okoro 50 % (KypbsiHOBCKME O4UCTHBbIE coopyXeHnsa, Mocksa).

4. Havny4dwmne JoCTynNHbIE TEXHOMNOMN, HanpasBfieHHbIE Ha NOBbILLEHNE 3Heproaddex-
TMBHOCTW, ONTUMU3ALMIO U COKpaLLLEHNE pecypconoTpebneHms

B cnpaBoyHuke npuBeneHol cneaywowme HAT, HanpaBneHHble Ha NOBbILIEHWE 3HEP-
roaddEKTUBHOCTM 1 ONTUMU3ALMIO U COKpaLLleHe pecypconoTpebneHuns:

-HAOT 11a. AHaspobHas ctabunusauns Xnakux ocagkos, BKItovas obpaboTky n ytunu-
3aumto buorasza. Obnactb npumeHeHus kak HOT — Ha kpynHenwmnx n ceepxkpynHoix OC 'CB,
NCNONb3YLWNX NEPBMYHOE OCBETIEHNE (CM.. pa3gen 5, Tabnuua 5.16). YcTaHOBNEH TEXHO-
NorMyecknin nokasatenb — 3(PPEKTUBHOCTbL CHUXEHUS OpraHNU4YecKoro BellecTBa ocajka B
pesynbtate 0bpaboTkm no texHosnormm HAOT 11a (cm.: pasgen 5, Tabnuua 5.17);

- HOT 14a. Ncnonb3oBaHne ns nogadn Bosgyxa B aspoTeHku arperatos ¢ Kl wmc-
NoNb30BaHUA 3NEKTPOIHEPIMN HE MeHee yCTaHoBMNEHHbIX. Obnacte npumeHeHus kak HOT —
Ha KpynHenwmnx n ceepxkpynHoix OC 'CB (cm.: pasgen 5, Tabnuua 5.20). YcTaHOBNEH TEXHO-
nornyeckun nokasatenb — KI1[ ncnonb3oBaHWs 9NeKTPOIHEPrMM B arperatax gngd nogayu
BO3yxa B aspoTeHkn, He meHee 80 % (cm.: pasgen 5, Tabnuua 5.21);

- HOT 146. Vicnonb3oBaHue TEXHOMOMM Nogayn BO3ayxa, adpaunoHHbIX CUCTEM (BO3-
AyxoHarHeTaTenu u gucnepraTopbl), obecnevmBatonx B COBOKYMHOCTU 3aTpaTbl ANEKTPO-
3Heprum Ha npouecc BUONOrMYECKON OMUCTKM CTOYHBIX BOL B a3poTeHKax He Bonee ycTaHoB-
neHHbIx. O6nacte npumeHeHns kak HOT — OC 'CB, HaumMHas ¢ KpynHbIX (CM.: pa3gen 5, Tab-
nnua 5.20). YcTaHOBNEH TEXHONOMMYECKMIA NOKa3aTenb — 3aTpaTbl NEKTPOSHEPTNN HA NPO-
LeCC OYMCTKM CTOYHbIX BOA, He Gonee 0,7 kBT-y/kr nocTynawwmx KucnopoanotTpedbnsaowmx
BellecTB (cM.: pasgen 5, Tabnuua 5.21);

- HOT 14B lNpumMeHeHne HaCOCHbIX arperaTtoB 4SS PEUUPKYNSLUMM akTUBHOIO una ms
BTOPUYHbIX OTCTONHMKOB. O6nacte npumeHenna kak HAT — Ha OC NCB, HaunHas ¢ 6onbLimx
(cm.: pasgen 5, Tabnuua 20). JanHaa HOT yctaHoBneHa ons toro, YTobbl BOCNPEnATCTBOBATb
NPUMEHEHNIO AHEPTOHEIIEKTUBHBIX IPNINATOB A5 PELMPKYNALMN aKTUBHOIO una (2-9 cta-
Tbs 3aTpaT anekTpoaHeprun Ha OC MCB);

- HOT 14r. MNMpumeHeHne pecypcocbeperatomx TEXHONOMMIN, NO3BONAOLWNX YAANATb
docdop M3 CTOYHbIX BOA NPENUMYLLECTBEHHO 3a c4eT Buonornyeckmx npoueccos, obecneym-
BaIOLLMX pacxo peareHToB, Npu YCrIOBUWN BbIMNOMHEHUSI TEXHONOMMYECKUX HOPMaTMBOB, He Bo-

nee yctaHoBrneHHbIX. Obnacte npumeHeHnsa kak HOT — Ha OC 'CB, HauynHas ¢ KpynHbIX.
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YcTaHOBNEH TEXHOMNOMMYECKNI nokasatesib — 3aTpaThbl peareHToB Ha yaaneHve dpocgopa ms
CTOMHbIX BOA, Kr/Kr yganeHHoro gpocdopa (cMm.: pasgen 5, Tabnuua 5.21);

- HOT 144. cnonb3oBaHne cMCTeEM aBTOMaTUYECKOro ynpaBIieHNA pacxo4oM peareH-
TOB OS151 OUUCTKU CTOYHbIX Bog M 0bpaboTku ocagka, obecneymBalomx MxX 4O3UPOBaHNE B
KonmyecTBax, MMHUMAarbHO AOCTATOYHbIX AS1S1 OCYLLECTBIEHNA TEXHONOMMYECKMX NPOLECCOB.

O6nacTtb npumeHeHus kak HOT — Ha OC NCB, HaunHasa ¢ 6onbLumnx.

5. BkoHOMuMYeckne acnekTbl peanusauun HOT, HanpaBneHHbIE Ha MOBbILIEHWE 3HEP-
roapEeKTMBHOCTN U ONTUMM3ALMIO U COKpaLLIEHNE pecypconoTpebneHmns

OKOHOMMYecCKne acnekTbl peanudaunn HOT, HanpaBneHHbIe Ha NOBbILLIEHNE 3HEPTroad-
PEKTMBHOCTM 1 ONTUMMU3ALMIO U COKpaLLeHne pecypconoTpebnenuns, B pasgene 6 He paccmaT-
puBanuco.

Hanbonee macwitabHoe C TOYKM 3peHUs 3HEProadhPEKTUBHOCTM HanNpaBreHme — Cco-
3[aHne CcoopyXeHu aHaapobHoro copaxmnBaHna ocagka CB ¢ nonyyeHnem 6uorasa u ero
yTunmnsaumen. OKynaeMoCTb TakMx NPOEKTOB He CcriefyeT paccmaTpmBaTh TOMbKO Kak NPOEKT
no aHeproapekTMBHOCTN. DTa TEXHOMOIMS No3BonsieT obecneunTb TpeboBaHMs K cTabunu-
3aLmMM OpraHN4YeCcKoro BELLLECTBaA OcajKa, a TakKe CHM3UTb ero maccy npumepHo Ha 30 %, uTo
No3BONSsIET NPONOPLUNOHANbHO COKPaTUTL 3aTpaTbl Ha nocreayrLlee MexaHn4yeckoe ob6e3Bo-
XnBaHue, BbIBO3KY U YTUNN3ALMIO.

Cneaytouwee no 3HaYMMOCTU HanpaBfieHMEe — UCMNONb30BaHNE Perynupyembix arpera-

TOB ANsA nogayun so3gyxa B aspoTeHkn Ha OC 'CB. Ero okynaemocTb okono 4-5 ner.

6. MNepcnekTnBHbIE TEXHOMNOMMMK, HanpaBneHHble Ha MOBbILEHNE 3HEeProadEeKTUBHO-
CTW 1N ONTUMM3ALNIO U COKPAaLLIEHNE pecypconoTpebneHmns

B pasgene 7 paccMOTpeHbl cnefyowme NepcnekTUBHbIE TEXHOMOMMW, HanpaBeHHbIE
Ha MOBbIWEHNE AHEPrO3adEEKTUBHOCTM U ONTUMU3ALMNIO U COKpaLLeHue pecypconoTtpebne-
HUS:

- nogpa3sgen 7.4.5. lNonyyeHune xngkoro Tonnuea n3 ocagka. Llenb TexHonornm — no-
nydeHne n3 ocagka Kommep4yeckoro HedTenogobHOro NPoAyKTa;

- nogpasgen 7.5.1. YaaneHune aszota vyepes HUTput. B gaHHon texHonorum go 50 % cHu-
XaeTcs aHepronoTpebneHne Ha yaaneHue asoTta, yBeNMunBarTCs BO3MOXHOCTU O1151 QHEPro-
reHepauumu;

- nogpasgen 7.5.3. AHokcuaHoe okucneHne ammonna (AHAMMOKC-TtexHonorunm). MNpo-
Lecc yaoaneHnsa a3oTta xapakTepudyeTcs HU3KMM aHepronoTpebneHnem (CHwxkeHo o 1/3 ot

00bIYHOrO);
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- nogpasgen 7.5.6. buocyuika ocagka. lNpouecc no3BonseT ocyLecTBUTb 3pPeKTNB-
HYIO CYLLIKY OcajKa npuv 3Hepro3aTpartax, CHWKEHHbIX 6onee, yem B 2,5 pasa no CpaBHEHMIO C
Ncnosib30BaHMEM NPUPOAHOro rasa;

- nogpasgen 7.5.7. dnektpoocMoTnyeckoe ob6e3BoxMBaHME. TEXHOMOrMA no3BonseT
OCYLLECTBUTb YaCTUYHYIO CYLLKY OCajKa CTOYHbIX BOA MpW 3Hepro3aTpaTax, NOHMXKXEHHbIX B

HeCKOIbKO pas.
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3aknoyeHue no Hanny4vywmnm AOCTYNHbIM TEXHOJIOTUAM

O6nacTtb NnpumeHeHus

Hactosiwee 3aknioveHne HAT pacnpocTpaHseTcsa Ha OYMUCTHbIE COOPYXEHUS, OCy-

LecTBnAaowmne O4YNCTKY CTOYHbIX BOA LEHTPalrin3oBaHHbIX CUCTEM BOOOOTBEAEHUA MOCENe-

H1. [JaHHasa cdepa pacnpocTpaHeHus He onucbiBaeTca OKB3[, a pnomkHa ObITb onpeaeneHa

B COOTBETCTBUN C I'IpanmaMM OTHEeCeHNA LeHTparmM3oBaHHbIX CUCTEM BOAOOTBEAEHNA (KaHa-

nM3auun) K LeHTpann3oBaHHbLIM CUCTEMaM BOAOOTBEAEHMS NMOCENEHUIA UM FTOPOACKUX OKPY-

roB, yTBepxaeHHbiMu noctaHosrieHnem lNpasutensctea P® ot 31 masa 2019 r. Ne 691.

1 Haunquuue AOCTYMNHbIE TeXHOoJ1IorMn

Onucanune HOT npuBeaeHo B MNpunoxeHuun A.

3HaveHus1 TexHonormyecknx nokasatenen scex HOT npuBeaeHbl B NpUnoxeHnax b n

2 NMpoun3BoaACTBEHHO-3KONOrM4Y€CKUN KOHTPOIb

MeToap! KOHTPOJ1A4 TEXHOJTOMTMYECKUNX nokasareneun ans CGpOCOB

N3mepsaemble nokasatenu

MeTopq KoHTpONS

MeToauka nsmepeHus
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A30T HUTPUTOB Mepuoanyeckmi MHO © 14.1:2:4.3-95
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