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BBeneHue

Hactosawun cnpaBoyHuk HOT sBnsieTcs 4OKYMEHTOM MO cTaHgapTu3aumm, paspabo-
TaHHbIM B pes3yrnbTaTe aHanui3a TEXHOSIOrMYECKUX, TEXHUYECKNX U YrnpaBfeHYecKux peLue-
HUW, NPUMEHSEMbIX NMPU OYUCTKE CTOYHbIX BOA LIEHTPANU30BaHHbLIX CUCTEM BOLAOOTBEAEHUA

nocesieHNn 1 ropoacKUX OKPYros.
KpaTtkoe coaepxxaHue cnpaBo4yHuka HOT

BBegeHue. Bo BBeaeHun npmBedeHo KpaTkoe cogepxkaHue crnpaBodHuka HOT n o6-
30p HOPMAaTMBHbIX MPABOBbIX JOKYMEHTOB, UCMOSb30BaHHbLIX NPpU ero paspaboTke.

Mpeancnosue. B npeancnoBun ykasaHa uenb paspaboTku cnpasouvHuka HOT, ero
cTaTyc, NpaBOBOM KOHTEKCT, OMUCAHWE KOHKPETHbIX Npobnem, peluaembiX ChnpaBOYHUKOM
HAOT, onncaHue npouenypbl CO30aHUS B COOTBETCTBUM C YCTAHOBIIEHHBIM MOPAOKOM, a TakK-
Xe nopsaaoK ero NpUMeHeHus.

O6nacTb npumeHeHus. B pasgene npmBoauTtcsa getanmsaumsa obnactm NnpuMeHeHus
HOT, Ha KoTopyto pacnpocTpaHseTca gencteme cnpaBoyHuka HOT B cOOTBETCTBMM C Oeu-
CTBYIOLWMM 3aKkoHoaaTenbcTBoM. OnpeaeneHa rpaHnua oTHeCeHMs K 0bnactu npMMeHeHus
OYUCTHBIX COOPYXXEHUN, NPUHMMAIOLWKNX KaK CTOYHblE BOAbl MOCeneHun (4epes ueHTpanmso-
BaHHYK CMCTEMY BOOOOTBEAEHUS), TaK U CTOYHbIE BOAbl OOBHLEKTOB, HA KOTOPbIX OCYLLECTB-
nsgeTcsa NPOM3BOACTBO NPOAYKUMN UM OKasaHue ycnyr (Hanpsimyto).

Paspen 1. B nogpasgene 1.1 onucaHbl pasnuyHblie acnekTbl 06pas3oBaHusa u oTeBeae-
HUSA CTOYHbIX BOA LIEHTPanM30BaHHbLIX CUCTEM BOAOOTBEAEHMS noceneHun (nanee B 0600-
LLEHHOM MOHMMaHMM MMEHYIOTCA MPOCTO CTOYHbIMW Bogamu). [lokasaHo, 4TO Ha obbekTax
nogoTpacnM OCYLECTBASETCA OYMCTKa ABYX MPUHUMNUANBHO Pas3fnyHbiX MNOTOKOB CTOYHbLIX
BOJ:. CMECU XO35IMCTBEHHO-ObITOBbLIX 1 NPOM3BOACTBEHHbIX CTOYHbLIX BOA (FOPOACKNE CTOYHbIE
Boabl, [CB), a Takke noBepXHOCTHbIX CTOYHbIX BoA (IMCB). MNpueBeaeHa nHdopmaums ob uc-
TOYHMKax obpas3oBaHUA U cMCTEMaxX OTBELAEHMSI CTOYHbIX BOA, dakTopax, BAUSAIOWMNX HA KO-
NINYECTBO CTOYHbIX BOA, TEHAEHUUN MHOrofeTHEN AMHAMUKMA NPUTOKA HA OYUCTHbIE COOpPY-
XXEeHMUs, 0 NnokasaTensax U BefimymHax 3arpsi3HEHHOCTU CTOYHbIX BO4 U ee 3aBUCUMOCTU OT UC-
TOYHMKOB cbpoca, 0 hakTope HEPAaBHOMEPHOCTM NPUTOKA U CneunduKke KOHTPOSA nokasarte-
nen pacxoga u 3arpAa3HEeHHOCTMW.

B nogpasgene 1.2 kpaTKo U3NOXEHbI 3a4a4n N METOLbl OYUCTKN CTOYHbIX BOA, TEXHO-
NorMyeckne N 9KONormyeckne acnekTbl pasBUTUA NOAOTPACN OYUCTKN CTOYHbIX Bog B CCCP
n Poccuu, nokasaHa cneumduka nogotpacim ¢ To4kn 3apeHna metogonorim HOT.
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B nogpasgene 1.3 nokasaHa BeayLwasi posib N0A0TpPacnu B 3awmuTe BOAHbIX O6bEKTOB
OT HEraTMBHOIO BO3AENCTBUS NOCENEHUIN HA BOAHbIE OOBEKTHI.

B nogpasgene 1.4 npuBegeHa obwas nHdpopmauna no nogotpacnv, B TOM YUCHE:
pacnonoxeHue n macwTabbl No4OTPACHN, OpraHN3aunoHHbIE U SKOHOMUYECKME OCHOBBI pa-
00Tbl NO4OTPACN, SKOHOMMYECKOE NOSIOXKEHNE NPeanpuUaTUIA, NpUBeAEHbl AaHHbIE MO KOMn-
4yecTBYy NpeanpuaTui N o6BbEKTOB, Nognagarowmnx nog obasarensHbin nepexoq Ha HAOT v no-
fiyyeHMe KOMMMEKCHbIX paspelleHnin, a Takke MMetowmx npasBo A0OpOBOMbLHO Mpucoeam-
HUTbLCHA K HOPMUPOBAHUIO MO TEXHOSTOMMYECKMM NOKasaTesnsMm.

MpuBegeHbl gaHHble N0 06bekTamM NoAoTpacnn, NoslyvYeHHbIe NyTeEM aHKETUPOBAHUSA:
no Npou3BOAUTENBHOCTWU, CPOKaM 3KCnryaTauuu, NPoM3BOAUTENBLHOCTU, Harpyske rno CTou-
HbIM BOAaM, 3arpsi3HEHHOCTM MOCTYNalwLWmMX CTOYHbIX BoA. B nogpasgene 1.5 BBegeHsbl rpa-
Aaumm o6beKTOB nNogoTpacnun No NPON3BoOAMTENBHOCTH.

B nogpasgene 1.6 npuBefeHbl AaHHbIE MO 3HEPro- U pecypconoTpedbneHnto nogoT-
pacnu, B TOM Yncre No AaHHbIM aHKETUPOBaHUS.

B nogpasgene 1.7 onucaHbl 0COGEHHOCTU YCMOBUN MOAepHU3auun obbLekToB noaoT-
pacnn, B nogpasgene 1.8— cuctemHble npobnembl oTpacnn  BOAOMNPOBOLHO-
KaHann3aumoHHOro X03s1UcTBa B LIESIOM U NogoTpacin OYUCTKUM CTOYHbIX BOL B YaCTHOCTMW.
OnpepgeneHa ocHoBHas 3agada gaHHoro cnpaBodHuka HOT: obecneunTb NpeabsBrneHne ao-
CTMXXMMbIX HOPMATMBOB K OYUCTHbIM COOPYXEHUSIM U AOCTUXEeHMEe Hambonbluen 3KOMoro-
9KOHOMUYECKON 3(PPEKTUBHOCTU NPUMEHAEMbBIX TEXHOMNOMN.

Paspgen 2. B nogpasgene 2.1 npuvBedeHO OTAENbHOE onucaHuve AsaguaTtyv OOHOro
nognpouecca, 1 OCHOBHOIO NpuMeHsemMoro o6opyaoBaHns Ansi OYUCTKU FOPOLCKMUX CTOYHbIX
Boa, lNpuBeaeHbl pesyrnbTaTbl aHanu3a faHHbIX OBYXCOT aHKET MO MPUMEHEHUI0 OCHOBHbIX
noanpoLIeCCOB OYMCTKM TFOPOACKMX CTOYHbIX Bog. OnucaHo BcCnomoratenbHoe npupoao-
oxpaHHoe obopyaoBaHue. NpuBeneHa NHpopmMaunsa No TEKYLLMM YPOBHAM noTpebneHus pe-
CYpCOB 1 NPOmn3BOACTBa BTOPUYHOW NPOAYKLUMN.

B nogpasgene 2.2 npuBedeHO aHanormyHoe onucaHue gseHaguat noanpoLeccoB U
cooTBeTCcTBYylOLEero obopyaoBaHus ONA MOBEPXHOCTHbIX CTOYHbIX BOoA. [laHa umetowlasncs
MHopMauusa nNo obbeKTaM 3TOW YacTu NOLOTPAaCIM, TEKYLLUMM YPOBHSM MnoTpebneHnsa pe-
CYpCOB ¥ NPOU3BOACTBA BTOPUYHOM NPOAYKLUMM HA O6beKTax OYUCTKM NOBEPXHOCTHbIX CTOY-
HbIX BOA,.

Paspgen 3. B nogpasgene 3.1 onucaHbl MeTogonormyeckne ocobeHHoCTu nogoTpac-
nn, oboCcHOBaH MNepeyeHb 3arpsA3HSALWMX BELLECTB, MO KOTOPbIM OOMMKHO OCYLLECTBASATLCS
TEXHOIIOrM4YeCckoe HOpMMpoBaHUE (Tak Ha3blBaEMblE TEXHOMOIMMYECKME nokasaTtenu buonoru-

YeCKOM OYUCTKU CTOYHbIX BoA). [puBeadeHa nHopmaums no CroXUBLLENCA CUTYauun C KOH-
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Tponem atMmocdepHbix amuccuin. ObocHOBaHa HEBO3MOXHOCTb UCMONb30BaHUSA METOLOM0-
KN MapKepHbIX BELWECTB NPMMEHUTENBHO K OMUCTKE rOPOACKMX CTOYHbIX BoA. OnpeneneHsl
MapKep 3arpsi3HEHHOCTU OYULLEHHBIX MOBEPXHOCTHBIX CTOYHbIX BO4 WU MapKep coAaepXaHus
AYyPHOMaxHyLLMX BELLECTB B Bbibpocax.

B nogpaspgene 3.2 getanbHO npoaHanu3MpoBaHo no 18 nokasaTtensm no AaHHbIM aH-
KET KayecCTBO OYMUCTKM rOpOACKMX CTOYHbIX BoA (Mokasatenu cOpocoB B BOAHblE OOBEKTHLI).
CpenaH BbiBog 06 OYEHb 3HAYUTESNbHBLIX PasnMYUAX B Ka4eCTBE OYMUCTKM U CyLLECTBOBaHMM
HECKOSbKMX rpynn o6beKToB, TPeOYLWMNX NPUMEHEHNS Pa3NINYHbIX NOLXOO0B.

Takke no umerowencss nHgpopmarmm npoaHannanpoBaHbl cOpOCbl C 0O BEKTOB OYUCT-
KN NOBEPXHOCTHbIX CTOYHbIX BOA.

BBegeHa cuctema MHTerpasnbHOM OLIEHKM KayeCTBa OYULLEHHbBIX CTOYHbIX BOA, OCHO-
BaHHAs Ha CYMMMPOBAHUN COOTHOLLEHUA KavyeCTBa OYULLEHHbIX CTOYHbIX BOA K LEeneBbiM
TEXHOJSTIOrMYEeCKMM MnokasaTesniaiM, 4OCTUraeMbiM Npu UCMNONb30BaHMUM Pa3fNYHbIX TEXHOSOIMMIN
(nokasatens UMKO).

MpuBepeHbl pesynbtatbl pacdyeTa nokasatens WIMKO [ns OCHOBHbIX TEXHOSOrum
OYUCTKM CTOMHbIX BOA, @ TakkKe AN BCeX NpoaHKeTUPOBaHHbIX 06bEKTOB. o pesynbTartam
aHanu3a obocHoBaHbl MakcumanbHble 3HavYeHus nokasatenen UMNKO otaenbHo ana NCB u
MCB, aBnsawowmecs ocHoBaHMEM TpeboBaTb OT OOBLEKTOB NepBOOYEPEnHOro nepexoda Ha
HOT.

B nogpasgene 3.3 npuBegeHa nHdopmaumsa no Belibpocam gypHONaxXHYLLINX BELLECTB
OT O4YUCTHbIX coopyxeHun CB, gaHa Knaccudumkauma nognpoueccoB, UCNONb3YHLWMX OT-
KpbITble NMOBEPXHOCTW, NO MHTEHCUBHOCTU BblAeNeHUs AyPHOMaxHyLMX BELWeCTB, paHXupo-
BaHbl TEXHosiormyeckme oakTopbl, BNUAKOWME HA UWHTEHCUBHOCTbL BblOENEHUA AypHOMaxHy-
LLNX BELLECTB.

ObocHoBaHa HeuenecoobpasHOCTb HOPMUPOBAHUS AMUCCUIA U, HANPOTMB, Lenecoob-
pa3HOCTb HOPMMUPOBaHUS 3PAEKTUBHOCTM BO3LENCTBUSA HA BbIOGPOCHI.

B nogpasgene 3.4 nokasaHa MHOXeCTBEHHOCTb (haKTOpOB, BnMslLaa Ha obpa3oBa-
HME OTXOOOB Ha COOPYXEHUSX OYUCTKM CTOYHbIX BOA, NMPMBEAEHbl AaHHble MO AMana3oHy
BO3MOXHOro obpasoBaHunsa otxogoB. O6ocHOBaHa Heuenecoobpas3HOCTb HOPMUPOBAHMUSA KO-
nnyectBa 0b6pasyloLNXCS OTXOAOB WU LienecoobpasHOCTb HOPMUPOBaHUS 3PEEKTUBHOCTU
00paboTKn ocagkoB, pa3meLlaeMblx Kak OTXOAbI.

Paspgen 4. B nogpasgene 4.1 noka3aHbl 0COOEHHOCTM MEeTOAOoNornn onpeneneHus
HOT npumMmeHuTenbHO K nogoTpacnu. [epeyncnerbl OCHOBHbIE 3KOMOrM4Yeckne 3agaym, KoTo-
pble OOMXKHbI pewwaTtbesa ¢ nomowbto HOT. O6ocHoBaHa HeOBXo0AMMOCTb ANA AaHHOW NOAOT-

pacnn B Uenax npeporBpalleHnda HepauuoHarbHOro pacxogoBaHUA WMHBECTULUMOHHLIX pe-
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cypcoB npumMmeHenus HOT, obecneunBatonx MakCUManbHYH 3KOSOro-akKOHOMUYECKYH adb-
PEKTMBHOCTb, @ TaKXKe MCMONb30BaHUS KOMOMHMPOBAHHOIO NOAXOA4, C Y4€TOM BO3MOXHO-
cTen BogHoOro obbekta npu Bolbope TexHonornm kak HAT.

C ncnonb3oBannem metogonorum UMKO obocHoBaHa BO3MOXHOCTb MCMNONb30BaHUS
KOMOMHMPOBAHHOIO NOAX04a, OCHOBAHHOIO Ha UCMONb30BaHUN YeTbIpeX YPOBHEN (N0 AOCTU-
raemMomMy 3KOJIOrm4eckomy pesyrnbTaTy) anpobupoBaHHbIX TEXHOMOMMKA (rpynmn TEXHOMOrMN),
KOoTopbIMUK pacrnonaraeT otpacrnb. ChopMynupoBaHbl NPeasioXXeHUs no paHXMpoBaHUKO BOa-
HbIX 00bekToB Anga uenen Boibopa HOT Takke B npegenax yetbipex rpynn (kateropun A —1T).

B nogpasgene 4.2 BbINOMHEH aHanuM3 TeXHONOrnn, kak BoamoxHolx HOT gnsa MCB, B
TOM YMCne TEXHONOMMN OYNCTKN CTOYHBIX BOA, AOOYMCTKM, 06e33apakmBaHnd, ctTabunmsaumm
N COKpalleHna maccbl ocagka. [puBeaeHo onncaHne pedepeHu-00beKToB, BbIGPaHHbIX NO
AaHHbIM aHKETUPOBAHWS, MO NUTEPATYPHBIM MU 3KCNEPTHLIM AAHHbIM.

B nogpasgene 4.3 npuBegeHa aHanorndHasa nHgpopmauma no MNCB.

B nogpasgene 4.4 npoeegeHo cobctBeHHO onpegeneHne HOT Ha Gase kputepues,
YCTaHOBIEHHbIX 3aKOHO4AaTeNbCTBOM, AEUCTBYOLWLMMU B JaHHOW cdepe cTaHgapTaMmun u pe-
komeHgauuamn. Onpegenensl HOT gna rpynn nognpoueccos ana CB m MNCB. lNpoBeaeHa
KOMIMMEKCHas OLEeHKa NPeNMYLLLECTB, KOTOPbIE MOTYT BbiTb 4OCTUTHYTLI Npy BHegpeHun HOT;
Nno BO3MOXHOCTM NpuBeAEHbl AaHHbIE O AOCTUraeMOM KayeCcTBe OYMTKKN, 0Bpa3oBaHnn OTXO-
A0B, NOTpPebneHnn pecypcoB 1 NOBbILLEHUN IHEPrO3I(PEKTUBHOCTH.

Paspen 5. lNpuBoguTtca onucaHne yHusepcanbHbix HOT, npyuMeHnMbIx ans 605bLwnH-
cTtBa obnacten npumeHenna HAT, B Tom ynucne HOT opraHM3aumoHHO-ynNpaBfieHYeCcKoro xa-
pakTepa; aHeprocbepexeHus n pecypcocbepexeHuns; Npon3BOACTBEHHOINO 3KOSOrMYECKOro
KOHTPOIS; NpeaoTBpaLLEHNS N cokpalleHmst obpasoBanusa 3anaxos, HOT npeaoTBpalLeHns un
COKpaLLEHNS LWYMOBbIX BbIOPOCOB.

MpuBoanTCcAa KpaTkoe onucaHue paHee O06ocCHOBaHHbIX B pasgene 4 HOT ounctkm
CTOYHbIX BOA C MCMOSIb30BaHNEM LIEHTPanvM3oBaHHbIX CUCTEM BOLOOTBEAEHUS MOCENeHun,
ropoackmnx okpyros. Bcero onncaHo 75 otgeneHbix HOT, crpynnMpoBaHHbIX no 16 rpynnam.
YacTb 13 HUX ABNSeTCs YHUBEpPCanbHOW, ANs APYrMX NPUBOASATCA OaHHbIE NO OrpaHUYEeHUHo
npumeHnmoctn HOT, B TOM Yncne B 3aBMCMMOCTM OT MacluTaba obbekTa, ycrnosum cbpoca B
BOAHbIE 00BEKTbI, AENCTBYIOLLMX UITN HOBbBIX OYMUCTHBIX COOPY>KEHUN.

Paspen 6. B nogpasgene 6.1 npuBegeHa uHdopmMauus no CTOMMOCTU MepOrnpuUsTUm
no nepexogy Ha HAOT, o6obuweHHaa NO gaHHbIM YacTU aHKET, COAEPXKaBLUMX OOCTATOYHYHO
nHopmauuo nNo AaHHbIM pasgenam. Bcero npuBegeHa nHgopmaums rno 36 peann3oBaH-

HbIM 1NN 3anfaHMpoBaHHbIM NMPOEeKTaM, pa3aerieHHad no WwecCTb rpynnm.



B nogpasgene 6.2 npoBefeH aHanu3 3KOHOMUYECKOW AO0CTYNHOCTUM BHegpenusa HAOT
Ana opraHu3aumin BOAOMNPOBOLHO-KaHANM3aUMOHHOINO XO35MCTBA, BbIMOMHEHHbIA AN He-
CKOSbKMX BapUaHTOB: C HOBbIM CTPOUTENbCTBOM N PEKOHCTPYKUUEN, B YCINOBUSAX BbICOKOIO (B
cpegHeM no otpacnu) u Hu3koro TapudoB. CaenaH BbIBOA4 O HEQOCTYNHOCTU ANS nofaBngd-
OLEero 4Yucna opraHusaumin BOOOMNPOBOLHO-KaHANM3aUMOHHOIMO XO03AMCTBa CTPOUTENbLCTBA
HOBbIX OYUCTHbIX COOPYXXEHWNN NN COOPYXXEHU TEPMUYECKOM NepepaboTkn ocagka.

B nogpasgene 6.3 npoBefeH aHanu3 9KOMOro-akKOHOMUYECKU 3(PPEKTUBHOCTU WUC-
nonb3oBaHua HOT. BHavyane npuBeaeHo cpaBHEHME CMOCOBOB BbIpaXXeHUs AKOHOMUYECKNX
nokasatenen TexHonormi. CaenaH BbIBOA, YTO ONTUManbHbIM UHCTPYMEHTOM 451 9KOHOMMU-
yeckoun oueHkn HAOT aBnseTca 3KOMoro-akoHoMu4eckas apPekTMBHOCTb 3aTpaT XU3HEHHOIO
Uukna TexHonoruun (Bkroyasa obopygoBaHNE N COOPYXKEHUS, C MOMOLLbIO KOTOPbIX OHa pea-
nn3oBaHa). NpoBeaeHo cpaBHeHMe NATU BapmaHToB TexHonormn OC [CB. lokasaHo, 4YTo
npu HOBOM CTPOUTESNLCTBE YAESNbHbIE 3aTpaThl yaaneHnsa 0gHOro U TOro e KonmyecTBa 3a-
rpsA3HeHUn Ha ctagum gooumnctkm go NOK ona BoaoHbiX OOBbEKTOB pblIOOXO35IMCTBEHHOMO
Ha3Ha4yeHus B 8 pas Bbllle, YeM Ha cTaanm Buonorm4eckom oumcTku. Mpmn peKoHCTPYKUMK aTa
pasHuua coctasnder 12 pas.

CpoenaH BbIBOA, YTO CMCTEMa HOPMUPOBAHUA LOMmkHa obecneymBaTb 6e3yCrnoBHbIN
NpUopuUTET MEPONPUATUIA NO BHEOPEHMIO TEXHOMNOMMN yaaneHus asoTta u gocdopa B aspo-
TeHKax (M UM NogoBHbIX METOAOB) MO CPaBHEHUIO C JOOYUCTKOW. [pumMeHeHne OOOYUCTKM
AOMMKHO paccmaTpuBaTtbca kak HOT TONbKO B CTPOro orpaHnYeHHbIX CUTyaumax CTPOron
OXpaHbl BOAHbIX 06BHEKTOB. BO BCex Apyrmx cutyaumsax UCNonb3oBaHME B NPOEeKTe Nnoanpo-
LLleCCOB [JOOYUCTKN IKBMBASNIEHTHO HaHeceHuo yuepba BoaHbIM o6bekTam B pe3ynbTaTe He-
XBaTKN CPEeACTB, HEA((PEKTUBHO NOTPAYEHHbIX HA AaHHOM 06beKTe, AN nony4yeHust 6a3oBo-
ro acpcbekta Ha gpyrom obbLekKTe.

Pasgen 7. B Havane pasgena cdopmynupoBaHa Knaccudukaums pasBuBatoLLMXCS
(nepcnekTuBHbIX) METOOOB B COCTaBE NATW rPYNM, pasnuMyaroLmnXcst CTeNeHbo pa3paboTkm un
anpobauun. KHUM OTHOCATCA  TEXHOMOMMKW, HaxoOAWMECA Ha CTagunm  Hay4vHo-
nccneaoBaTesibCkux, ONbITHO-KOHCTPYKTOPCKMX paboT, ONbITHO-NPOMbILLNIEHHOrO BHEAPEHUS,
NPoOn3BOLCTBEHHON anpobauun, a Takke 3apybexHble TEXHOMNOMK, MO KOTOPbIM OTCYTCTBYET
MHdopMauunsa o NPUMEHeHUN Ha TeppuTopun Poccurckon ®epepaunu.

[MprBeaeHbl OCHOBHbIE NPOBMEMbI, NPeXae BCEro 3KOOrnmyeckme, He peliaemMble Tex-
Honormamun, otHeceHHbiMn K HOT. lNpuBegeHo onncaHue TEeXHOMNOrMin, HanpaBneHHbIX Ha
pelieHne gaHHbIX Npobnem.

3aknounTenbHbIe MOJIOXEHUS U pekoMeHaauuu. B pasgene npuBogsaTca ceepde-

HMS O YneHax TexHuMYeckol paboden rpynnbl, NPUHMMAaBLUMX y4acTue B paspaboTke cnpa-
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BoYHuKa HOT, nx B3aMmHoe cornacue rno oTaesibHbIM NofoXeHusam cnpasoyvHnka HAT. MMpu-
BOOATCA pekoMeHOaLMM O HanpaBneHnsxX NPoOBeAEHNS OaNbHENLLMX uccnegoBaHnin u cbopa
nHpopmauumn B obnactv HOT 4Ns OYMCTKM CTOYHBIX BOA, NPy NPOU3BOACTBE NPOAyKUMMK (TO-
BapoOB), BbINOSIHEHUN paboT 1 OKaszaHUKM YCNyr Ha KPYNHbIX NPpeanpusaTmsX.

MpunoxeHunsa. B npunoxeHusx Kk cnpaBoyHuky HOT npuBoguTcsa LOMNOSNHUTESNbHAsA
MHopMauus.

Bubnuorpaduma. [NepeveHb NCTOYHUKOB, MCMONb30BAHHbLIX NpY pa3paboTke crnpaBou-
Huka HOT «OuymcTka CTOYHBLIX BOA C UCMOMb30BaHUEM LIEHTPann3oBaHHbIX CUCTEM BOAOOT-
BeAEeHNs NOCeNeHnn, ropoackux OKpyros». bubnmorpadusa coaepxmnt nepevyeHb NCTOYHUKOB,
MCNOMb30BaHHbIX  Mpu  pa3paboTke  UH(POPMALNOHHO-TEXHUYECKOrO  CMpaBOYHMKA
HOT «O4ynctka CTOYHbIX BOA C UCMONb30BaHMEM LIEHTPariIM3oBaHHbLIX CUCTEM BOAOOTBeEnE-

HWUSI NOCENEeHN, roPOACKNX OKPYroB».

O630p AOKYMEHTOB, UCNOJNIb30OBaHHbIX NpPU pa3paboTke

cnpaBoyHuka HOT

Mpwn paspaboTke cnpaBovHmka HOT Obinn ncnonb3oBaHbl cneayowmne AoKYyMEHTbI:

- ®epepanbHbiv 3akoH 0T 10.01.2002 r. Ne 7-d3 «O6 oxpaHe okpyxatoLen cpeapl»;

- ®egepanbHbin 3akoH OoT 21.07.2014 r. Ne 219-03 «O BHeceHUn nameHeHumn B depge-
panbHbI 3akoH «O6 oxpaHe OKpyXaloLen cpepl» MU oTAernbHble 3aKoHoAATeNbHbIE aKThbl
Poccuinckon ®egepaunns»;

- ®egepanbHbin 3akoH OT 31.12.2014 r. Ne 488-d3 «O npOoMBbILLNIEHHON MOMUTUKE B
Poccuinckon ®egepaunn»;

- ®egepanbHbit 3akoH oT 07.12.2011 r. Ne 416-93 «O BogocHabxeHun n BooooTBe-
AEHUN»;

- noctaHoBneHue lNpaButenbctea Poccuinckon degepaumm ot 23.12.2014 r. Ne 1458
«O nopsagke onpegeneHns TEXHOMOMMU B KavyecTBe Haumyywen OOCTYMNHOW TEXHOMornu, a
Takke paspaboTku, akTyanusaumm n onybrnmMkoBaHUA WH(OPMALNOHHO-TEXHUYECKMX Crnpa-
BOYHMKOB MO HAUNYYLLNM JOCTYMNHBIM TEXHONOMUAM;

- pacnopsbkeHne [MpasutenbctBa Poccunckon depgepaumn ot  24.12.2014 .
Ne 2674-p;

- pacnopsbkeHne [MpasutenbctBa Poccunckon depgepaummn ot  31.10.2014 .
Ne 2178-p;

- pacnopsikeHue MNMpasutensctea Poccurickon Pegepaumm ot 19.03.2014 r. Ne 398-p;
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- Npukaz MuHUCTepcTBa NPOMbILWIIEHHOCTU U Toproenu Poccurickon degepaumm ot
31.03.2015 r. Ne 665 «O6 yTBepkaeHUn MeToanyeckmx pekomeHZauumn no onpenerieHunto
TEXHOJSIOrMM B Ka4eCcTBe Hanny4ylen JOCTYNHOM TEXHONOMNN»;

- MHCT 21—2014 Hawunydwmne goctynHble TexHonornn. CTpykTypa MHOpMaLNOHHO-
TEXHUYECKOro CNpaBOYHUKA;

- MHCT 22—2014 Haunydwmne OoCTynHble TEXHONOrMu. TepMunHbl 1 onpeaeneHuns;

- MHCT 23—2014 Hawuny4wwne focTynHble TexHororun. dopmaT onmcaHus TEXHOIO-

CnpaBoyHnk HOT paspaboTtaH ¢ yyeToMm nmetowmxcs B Poccurckon degepauumn tex-
Honorumn, obopyaoBaHus, Cbipbs, APYrMX pecypcoB, a TaKkke C y4eTOM KIMMaTU4eCKUX, 3KO-
HOMUYECKNX 1 coumarnbHbiXx ocobeHHocTen Poccuinckon degepaumn.

Mockonbky B EC oTcyTtctByeT cnpaBoyHuK HOT NO o4ncTKe KOMMYHanbHbIX CTOYHbIX
BOA, nNpwu paspaboTtke cnpaBoyvHnka HOT Obinyv ncnonb3oBaHbl HEKOTOPbLIE O6LIME noaxoabl,
nepedncrieHHble B npeamcnoBumn. Takke 6bin mcnonb3oBaH onbiT CLIA no peanusaunn
npuHuuna HAT B cpepe 04YNCTKU CTOYHBIX BOA,.

B kauectBe UCTOYHMKOB MHPopMaumn o6 obnactsax npumeHenma HOT, o npumeHsie-
MbIX Ha NpakTUKe TEXHONOrnsx, oTHocawmxes Kk HOT, 6binn ncnonb3oBaHbl CBEAEHUSA, NONY-
YeHHble B pe3yrnbTaTte aHKeTUPOBaAHUS NPeanpUATUA, cTaTUCTUYECcKne COOPHUKN, pesynbTa-
Tbl Hay4yHO-UCCNeAoBaTENbCKMX W ANCCEPTALMOHHbLIX paboT, nybnuvkauum B Hay4qHO-
TEXHUYECKON nuTepaTtype, UHble NCTOYHUKK, a Takke MHPopMaUns, Nony4YeHHas B Xo4e KOH-

cynbTauumi ¢ 3KkcnepTaMmm B COOTBETCTBYIOLLEN obnacTw.
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MpeaucnoBue

Llenun, oCHOBHblE NPUHLMMBLI U NOPSAOK pa3paboTku cnpaBovHuka HOT ycTaHOBMEHbI
TpeboBaHnamn degepanbHoro 3akoHa ot 10.01.2002 r. Ne 7-d3 «O6 oxpaHe OkpyxatoLien
cpeabl» [12] n noctaHoBneHnem [lNpaButensctBa Poccuinckon degepaumm ot 23.12.2014 r
Ne 1458 «O nopsigke onpeneneHnsa TEXHONOMMN B Ka4eCTBE Hauny4Llen OCTYNHON TEXHONO-
mn, a Takke paspaboTku, akTyanusaumm n onybrvMkoBaHUs MHPOPMAaLMOHHO-TEXHUYECKUX

CnpaBOYHUKOB MO HAUNy4LlWKMM OOCTYNMHbIM TEXHOJ1OTUAM>,

1 CtaTtyc AOKyMeHTa
HacTosawmin MHOpMaUNoOHHO-TEXHUYECKUA CNPABOYHUK MO HaUNyyYWwUM LOCTYMHbIM

TEXHONOINMAm (,u,anee - CI'IpaBO‘-IHVIK) ABNAETCA JOKYMEHTOM MO CTaHAapTU3auunn.

2 Uncpopmanuumna o paspaboTumkax

CnpaBo4yHuk paspabotaH TexHudeckon paboden rpynnon Ne 10 «O4ymcTKka CTOYHbIX
BOJ C UCMONb30BaHNEM LEHTPaNM30BaHHbIX CUCTEM BOAOOTBEAEHUSA MOCENEHUN, FOPOACKUX
okpyro» (TPI" 10), coctaB KoTopon yTBepXaeH npukasom PocctaHgapTta oT 17 uionga 2015 .
Ne 833 «O TexHuyeckon paboyen rpynne «O4ymTcKka CTOYHbIX BOA C UCMONb30BaAHUEM LiEH-
TPanuM30OBaHHbIX CUCTEM BOAOOTBEAEHUSI MOCENEHUA, TOPOACKUX OKpyroB» (pend. OT
18.11.2015r.).

[MepeyeHb opraHnsaunn 1 nx NnpeactaBuTeNen, NPMHMMaBLINX y4acTne B paspaboTtke
crnpaBOYHMKa, NPMBEAEH B pasaene «3aknoymTenbHble MONOXEHUS U PEKOMEHAALNN.

CnpaBo4YHMK nNpeacTaBrieH Ha yTBepxaeHue Bbropo Hamnyudwmx OOCTYMHbIX TEXHOSO-

run (Bropo HOT) www.burondt.ru.

3 Kpatkasa xapaktepucTuka

CnpaBoOYHMK COAEPXKUT OMNUCAHWE TEXHONMOrMYecKMx npoueccoB M obopyaoBaHuS,
NPUMEHSIEMbIX MPU OMUCTKE CTOYHbIX BOA LIEHTPANIM30BaHHbLIX CUCTEM BOOOOTBEAEHNSA Noce-
NEHU N TOPOLCKMUX OKPYroB, OpraHM3aumMOHHbIX N TEXHUYECKMX CNOCOBOB, METOAOB, B TOM
yucne, NO3BONALWNX CHU3UTb HEraTMBHOE BO3OEUCTBME Ha OKPYXatoLLylo cpefy, NOBbICUTb
3HeproappeKkTMBHOCTL, pecypcocdbepexeHune. M3 onncaHHbIX TEXHONOMMYECKMX NPOLIECCOB,
obopynoBaHMs, OpPraHM3auUMOHHbBIX N TEXHUYECKMX CNOCODOOB, METOAO0B OnpeaerieHbl peLue-
Hua, aenawowmeca HOT n ycTaHOBMNEHbl COOTBETCTBYHOLLME TEXHOMOrMYeckme nokasartenu
HOT.

4 COop AaHHbIX
MHdopmaumss o TexHorornyeckux npoueccax, obopygoBaHuUM, TEXHUYECKUX CMOCO-

Oax, metoaax, npuMeHdAeMbIX NMPpU O4YUCTKE CTOYHbIX BOO LEHTpParnnM3oBaHHbIX CUCTEM BOOO-
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OTBEeAEHNSA HaceneHHbIX MyHKTOB Bbifia cobpaHa B npouecce pa3paboTkm cnpaBoYHUKA B CO-
oTBeTCcTBMM C [lopsagkom cbopa AaHHbIX, HeobXxoaMMbIX Anst pa3paboTkM MHGOPMaLMOHHO-
TexHun4yeckoro cnpasoyHuka no HAT v aHanu3a npuopuTeTHbIX Npobnem oTpacnu, yTBep-

XOEeHHbIM nNpukasom PocctaHgapTa ot 23 uonsa 2015 r. Ne 863.

5 BaaMmocBA3b C MeXAYHapOAHbIMU U POCCUUCKUMM aHanoramm

CnpaBo4yHuK paspaboTtaH C MCNONb30BaHMEM MPUHUMMOB M NONOXEHUN [AnpekTuBbl
ESC «O6 ounctke ropoackmx ctokoB (91/271/EEC)» n PekomeHnpaumm 28E/5 «Ouunctka ro-
POACKMX CTOYHbIX BOA», @ TakKke MPUHUMMNOB cripaBovHMKOB EBponenckoro corwsa no HAOT
«ObpaboTka/obpalleHne co CTOYHbIMU BOAAMU U OTXOASALMMM radaMm B XMMUYECKOMW MpO-
MbiwrieHHocTu» (European Commission. Reference Document on Best Available Techniques
in Common Waste Water and Waste Gas Treatment/Management Systems in the Chemical
Sector); «OTxogonepepabaTbiBatowaa npombilfieHHocTb» (European Commission. Refer-
ence Document on Best Available Techniques for the Waste Treatments Industries).

CnpaBo4yHuK pa3paboTaH BO B3aMMOCBSA3M CO CNPaBOYHUKOM «OumMCTKa CTOYHbIX BOA
npyv NPON3BOACTBE NPOAYKUUKN (TOBAPOB), BbIMOMHEHMM paboT U OKa3aHUKU YCIyr Ha KPYMHbIX

NPeanpuUATUSX».

6 UHdopmauma o6 yTBepxxaeHMu, onyonmkoBaHuM U BBeAeHUU B AeCTBUE

CnpasoyHnk HOT yTtBepxaeH npukasom PocctaHgapTta oT r.

Ne

CnpasoyHnk HOT BBegeH B gencteme ¢ 1 nonsa 2016 r., opuumansHoO onybnmnkoBaH B
NHOPMAaLMOHHON cucTeMe obulero Nonb3oBaHMs — Ha opuumanbHom cante deagepanbHO-
ro areHTcTBa MO TEeXHWYECKOMY peryrnmpoBaHuio u MeTposiorum B cetn WHTepHeT

(www.gost.ru).

YacTto ucnon b3yeMble COKpalleHuns

CokpalueHve Pacwudposka
LCB LleHTpanu3oBaHHas cuctema Bo4OOTBELEHNSA
cB lopoackme cTouYHble BOAbI

rnce [NloBEPXHOCTHLIE CTOYHbIE BOAbI

oC OuncTHbIE COOPYXEHMSA

UK OKBUBANeHTHass YACIIEHHOCTb XUTenemn

XV



CokpalueHune

PaclumdgpoBka

TN BOCB TexHonornyeckne nokasaTenn 6GMoNOrM4eckon O4MCTKM (ropoACKUX) CTOUHBIX
BOO

MOKpei6x03 MAOK ans Bogbl BOAHbIX 06BEKTOB pbl6OX035MCTBEHHOIO HAa3HaAYEeHNS

BKX BogonpoBogHo-kKaHann3aunoHHOEe X03ANCTBO

N [MpoekTHaa NponsBoaUTENBHOCTb

KO KnucnopoaHbin aKkBMBaAneHT

CBO Cyxoe BelLeCcTBO ocagka

rnrad [Mporpamma noBbIWEHNS 3KOOrnyeckomn apPEeKTUBHOCTH

utn LleneBon TexHOMNOrM4Yecknin nokasartesib

BO MonHasa Buonornyeckas ouncTka

bH MonHasa Guonornyeckas o4ncTka ¢ HUTpudukaumen

BHYC[ MonHasa Bruonornyeckas o4nCTKa C HUTPUUKaLMeEn N YaCTUYHON CUMYIbTaH-
HOW OeHUTpudmnkaumnen

bHO Buonornyeckast oumcTka ¢ yaaneHvem asoTa

BHOD Buonornyeckas ouuctka ¢ yganeHvem asoTa u ocdopa (060bweHHoe
onpeaeneHue)

bHOB® Ouunctka c buonormyecknum yaaneHnem asota n gpocgopa

BHOBX® OuncTka ¢ buonornyecknm yganeHnem asota n 6nonoro-xmmMu4eckum yaane-
HMem ocdopa

/PP OunbTpbl (3€PHUCTLIE N MEMOpPaHHbIE) / PUNbTPLI C NPUMEHEHNEM peareHToB

bd BrodunbTpsbl

b1 Buonpyabl

XnrX Ob6e3s3apaxxmBaHue XsI0poM M MMMNoOXSIOPUTOM

Yo O6es3apaxuBaHue YP-o6nyyeHnem

AC AspobHaga ctabunmnsaumsa

MC AHaspobHoe (MeTaHoBOE) cOpakmBaHue

nr YNnoTHeHWe U cyLuKa Ha UNoBbIX MroLwaakax

nno CryweHune 1 cyluka Ha UnoBbIX Nowaakax ¢ oroKynsHTOM

TC Tepmunyeckas cyuika

CX CxxuraHue

XVI




MpuHaTasa B cnpaBoyvHmke knaccudpukaums OC MCB no nponsBoanTenbHOCTH

HavmeHoBaHune

kateropumn OC no

Mpon3BOANTENBHOCTb OYUCTHBIX CO-
OPY)XEHWIA NO NOCTYMNALLMM OpraHu-

YEeCKMM 3arpa3HeHnam, BblpaXXeHHad B

Pacxon noctynatomx

npovsBoauTens- . CTO4YHbIX BoA, M3/cyT
eaunHnuax 3KkBMBarneHTHOU YNCIeHHOo-
HOCTU
ctn xutenen (O4YXK)
CBepxkpynHble Bonee 3 MmnH Csbiwe 600 Thbic.
KpynHenwive 1-3 MnH 200-600 ThbIC.
KpynHble 200 Tbic. — 1 MnH 40-200 TbIC.
BonbLne 50 Tbic. — 200 ThbIC. 10-40 TbIC.
CpegHune 20 Tbic. — 50 ThbIC. 4-10 ThbIC.
Hebonbline 5 Tbic. — 20 ThbIC. 1-4 TbIC.
Manblie 500-5 TbIC. 100-1000
Ceepxmansie 50-500 10-100

XVII







MHO®OPMALMUOHHO-TEXHUYECKUUN CNPABOYHUK
NOo HAUNYYWKMM OOCTYMNHbBIX TEXHOJNOINNAM

OYUCTKA CTOYHbIX BO[ C UCINOJIb3OBAHUEM
LLEEHTPAJIIM3OBAHHbIX CUCTEM BOOOOTBEAEHUSA MNOCEJIEHUN,
FOPOACKUX OKPYIOB

Odata BBegeHuss — 2016 — 07 — 01
O6nactb NpUMeHeHUA

B cootBeTcTBUM C lMepevHem obnacter obnacten NpUMEHEeHUs Haunyywmx OOCTyn-
HbIX TEXHOMNOMNN, yTBEPXAEHHbIM pacrnopsxeHuem [NpasuTtensctBa Poccuinckon ®epepauunu
oT 24.12.2014 r. Ne 2674-p, 0eaTenbHOCTb B chepe OYUCTKN CTOYHbIX BOA C UCMOSIb30BaHU-
€M LeHTpann3oBaHHbIX CUCTEM BOAOOTBEAEHMUS MNOCENEHNN, TOPOACKUX OKPYroB OTHOCUTCS K
AaHHOM obnacTtu uenukom, 6e3 orpaHu4YeHuUs NPOU3BOANTENBHOCTU N0 06bEMY OTBOAMMbIX
CTOYHbIX BOA.

MacwTad gaHHbIX O6GBEKTOB OUMCTKM CTOYHbIX BOL, KOTOpble 0653aHbl OCYLLECTBNATb
nepexoa Ha HOT B cooTBeTcTBMM C TpeboBaHMsmu PegepanbHoro 3akoHa ot 10.01.2002 r.
Ne7-®3 «O6 oxpaHe okpyxawwen cpeabl» [12] onpegensetca lNpaButensctBom Poccun-
ckon  @depepaumn.  [lloctaHoBneHuem  [lpasutensctBa  Poccunckon — Pegepauumm
oT 28.09.2015 r. Ne 1029 «O6 yTBEpPXOAEHUN KPUTEPMEB OTHECEHUS OO BHEKTOB, OKa3bIBaKOLLMX
HeraTMBHOE BO34EWCTBME Ha OKpyXawLly cpedy, K obbektam I, I, Il n IV kateropuin»
YyTBEPXAEH CNeayroLmnin Kputepun: cbop n obpaboTka CTOYHbIX BOA B 4acTW, Kacarowencs
OYUCTKMN CTOYHbIX BOJ, LIEHTPAnNM30BaHHbIX CUCTEM BOAOOTBeAEHUs (kaHanu3auumn) (¢ obbe-
MOM OTBOAMMBbIX CTOYHbIX BOA 20 ThiC. Ky6. M 1 6ornee B CyTKK).

OtpacneBasi obnactb NPUMEHEHUS1 CNpaBOYHMKA OnNpenensdeTcs U3 ero HasBaHus
«OumncTKa CTOYHbIX BOA C UCMOSb30BAHMEM LIEHTPANM30BaHHbIX CUCTEM BOAOOTBEAEHMS MO-
ceneHnn, ropoackux OKpyro». Takum obpasom, obnactb NpUMeEHeHUs onpenensieTcs 3Ha-
YEeHUAMU creayrLmx TEPMUHOB:

- CTOYHbIE BOAbI;

- OYMCTKA CTOYHbIX BOA,;

- LEHTpann3oBaHHble CUCTEMbI BOOOOTBEAEHUS;

- NoCeneHns, ropoacKkne okpyra.

CornacHo nyHkty 19 crtatem 1 BopgHoro kogekca Poccuickon ®epepauumn o1

03.06.2006 r. Ne 74-®3 cTOouYHbIE BOAbI — AOXKAEBbIE, Tanble, MHPUNIbTPALUNOHHbIE, NOMNBO-
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MO€YHble, APEHaXHbI€ BOAbl, CTOYHbIE BOAbI LLEHTPANIM30BaHHOW CUCTEMbI BOLOOTBEAEHNS U
apyrne Bogbl, oTBefeHne (cOpoc) KOTOpbIX B BOAHbIE OOBEKTLI OCYLLECTBNSAETCA NOcne ux
NCNONb30BaHMSA UMM CTOK KOTOPbIX OCYLLECTBSETCS C BOAOCOOPHOWN nnoLiaau.

CornacHo nyHkTy 23 ctaTbk 2 PegepanbHoro 3akoHa ot 07.12.2011 r. Ne 416-93 «O
BOOOCHabxeHn n BogooTeeneHnn» (aanee — 3 «O BogocHabxeHMn n BOAOOTBELEHUM),
CTOYHbIE BOAbI LLEHTPANNM30BaHHOW CUCTEMbI BOAOOTBEAEHMUS - MPUHNMAEMbIE OT aBOHEHTOB
B LIEHTpanu3oBaHHble CUCTEMbI BOAOOTBEAEHUS BOAbI, @ TakkKe OoXAeBble, Tanble, NHPWIb-
TPaUMOHHbIE, MONIMBOMOEYHbIE, APEHAXHbIE BOAbI, ECMN LIEHTpanM3oBaHHasi cuctema BoAo-
OTBeAEeHNs NpeaHa3HadeHa ans npyema Takux BOA.

CornacHo nyHKTy 28 ToW Xe cTaTbM LeHTpanM3oBaHHaa cMcteMa BogooTeeaeHns (ka-
Hanu3auumn) — KOMMIEKC TEXHONOMMYECKN CBA3AHHbIX MeXay COOON UHXKXEHEPHbIX COOpYyXe-
HUIN, NpeaHa3Ha4YeHHbIX AN BOAOOTBEAEHMS.

CornacHo nyHkTy 1 ctatbn 2 ®3 «O BogocHabxeHun 1 BOOOOTBEAEHNN» aBOHEHT —
dusnyeckoe nmMbo opuandeckoe nuuo, 3aknoymslLlee unm 06a3aHHOE 3aKnioYMTb A0roBOpP
ropsyero BOAOCHabGXeHWs, XONOAHOro BoAOCHabXeHust n (unu) SOroBop BOAOOTBEAEHUS,
eaVHbIA JOroBOP XONOL4HOro BOAOCHAbXEeHUS N BO4OOTBEAEHUS.

BaxHO OTMEeTUTb, YTO, cornacHo nyHkTy 111 [MpaBun XonoAHOro BoAOCHAGXeHUs u
BOOOOTBeAEHNS, yTBEPXKOEHHbIX NocTaHoBreHeM lNpasutensctea Poccuiickon denepaunm
oT 29.07.2013 r. Ne 644, aboHeHTbl 0643aHbl cobntogate TpeboBaHWs K cOoCTaBy M CBOW-
CTBaM CTOYHbIX BOA, OTBOAUMbIX B LIEHTPANM30BaHHYO CUCTEMY BOAOOTBELEHMUS, YCTAHOB-
NeHHble HacToswumn lNMpaBunamn, B LENsX NpeaoTBpalLEHUs HeraTMBHOMO BO34EWCTBUSA
CTOYHbIX BOA Ha paboTy LUeHTpann3oBaHHOW CUCTEMbI BOAOOTBEAEHMS.

CornacHo nyHkty 32 TOCT 17.1.1.01—77. «OxpaHa npupogbl. 'mapocdepa. Ncrnonb-
30BaHuMe n oxpaHa BoA. OCHOBHblE TEPMUHbLI U OMNpeaEeneHns» O4MCTKa CTOYHbIX BOA - obpa-
00TKa CTOYHbIX BO, C LIESbI0 paspyLUeHnsa unm yganeHnsa n3 HUX onpeneneHHbIX BELLECTB.

CornacHo 4actu 1 cratbm 1 ®egepanbHoro 3akoHa oT 06.10.2003 r. Ne 131-d3 «0O6
0o6LWKMX NPUHUMNAaxX opraHn3auun MecTHOro camoynpasneHns B Poccunckon ®epepavumm»:

noceneHne — ropoackoe Unm cernbckoe NocesieHne;

ropoCKOe noceneHne — ropog Unn rnoceriok, B KOTOPbIX MECTHOE camoyrnpasreHne
OCYLLIECTBMNSAETCA HaceneHnemMm HenocpeacTBEHHO M (unun) yepes BblIGOpHbIE U MHblE OpraHbl
MECTHOro camoynpasneHus;

cenbckoe nocerieHne — OOMH UIM HECKONbKO O6beAuHEHHbIX obLien Tepputopuen
CENbCKUX HACeNeHHbIX NYHKTOB (MNOCENKOB, Cesl, CTaHuL, AepPeBEHb, XyTOPOB, KULLSAKOB, ay-

NMOB W OPYrNX CeNbCKUX HaceneHHbIX MYyHKTOB), B KOTOPbIX MECTHOe camoyrnpasrieHne ocy-



LeCTBNAETCA HaceneHnem HenocpencTBeHHO WU (Unu) vepes3 BblOOpHbIE U UHbIE OpraHbl
MECTHOro camoynpaBneHuns;

ropoAcKoOn OKpYyr — ropoAcKoe MocefieHne, KOTOpoe He BXOOUT B COCTaB MyHULIU-
nanbHOro pamoHa v opraHbl MECTHOrO caMoynpasfeHnss KOTOPOro OCyLLECTBASAT NOSIHOMO-
YNS MO PELLEHMIO ... BONPOCOB MECTHOMO 3HAYEHUS NOCENEHUs 1 BOMPOCOB MECTHOMO 3Haye-
HUA MyHUUMNANbHOrO panoHa, a Takke MOryT OCYLEeCTBNATb OTAENbHbIE FOCYAapCTBEHHbIE
NofIHOMOYNSA, nepedaBaeMble opraHam MECTHOro camoynpasneHus begepanbHbIMU 3aKo-
HamMu 1 3akoHamu cybbekToB Poccuiickon Pepepaumm.

Taknum obpasom, CnpaBOYHUK pacnpoCcTpaHsaeTca Ha 06beKTbl, OCyLecTBNAowWwme ob-
paboTKy CTOYHbIX BOA C LENb0 paspyLleHUss Unn yaaneHust N3 HUX onpeneneHHbIX BeLwecTs,
a Takke o6paboTKy obpasyroLmnXcs B 3TUX NpoLeccax 0CagkoB, NPUMEHUTENBHO K CTOYHbIM
BOAaM, MPMHMMaeMbiM OT aDOHEHTOB B TEXHOJTOMMYECKN CBA3AHHbIE MeXay cODon NHXeHep-
Hble COOPY>XEHWUS, PaCroOfiOXXEeHHbIE B MOCENEHUAX PasfiMyHbiX BMAOB, NpefHa3HaYeHHble
ANa npyema, TPaHCNOPTUPOBKM M OYUCTKM CTOMUHBbIX BOA, @ Takke AOXAeBble, Tanble, WH-
uUnNbTpaUNOHHBbIE, NONIMBOMOEYHbIE, APEHAXHbIE BOAbI, NPUHUMAEMbI€ B aHaNoOrM4Hble Co-
OpPYXeHUs, NpeHa3Ha4YeHHbIe 4515 3TOW Lenu.

BaxxHbIM 06CTOATENBCTBOM SABNAETCA pasrpaHnyeHne O06bekTOB OYMCTHBIX COOpYXe-
HUA LEeHTPann3oBaHHbIX CUCTEM BOLOOTBEOEHUSA MOCENEHUS NOCENEHUN U rOPOaCKMUX OKPY-
roB OT COOPYXXEHWUN OYMCTKM CTOYHbIX BOA, 06pa3oBaBLUMXCA NPy NPOM3BOACTBE MPOAYKLUUN
(ToBapoB), BbINOSIHEHMM PABOT U OKa3aHUKM YChyr.

OpHako, HOpMaTKBHbIE NPaBOBble akTbl He codepxaTt MHpopMaunn, Kotopasi No3Bo-
nvna 6bl KONIMYECTBEHHO pPa3rpaHNYnUTb CUTyaLuu, B KOTOPbIX CMPABOYHMK NPUMEHUM, OO
He NPUMEHUM B NOAO0OHbBIX CUTYaUMSIX.

B OKB3[ (O6wepoccumrcknin knaccmumkaTtop BUAOB SKOHOMUYECKON AEATESNIbHOCTU
OK 029—2001, BBegeH B genctBme nocrtaHoBneHumem [occtaHgapta Poccun oT 6 HOosOps
2001 r. 454-ct) — koa 37.00 «Coop 1 06paboTka CTOYHbLIX BOA.

B OKMAO (O6wepoccumnckmin knaccudpumkaTop nNpoaykuMmM no Buaam 3KOHOMWUYECKOM
peatenbHocTn OK 034—2007 (OKIA4) (KMEC 2002) (BBeaeH B gencreme npukasom dene-
panbHOro areHTCTBa No TEXHUYECKOMY PErynmpoBaHui0 U METPOSiorMm oT 22 Hosbps 2007 .
Ne 329-cT)) kK obnacTn npumeHeHnsa nmeeTt oTHoweHue kog 37.00.11.140 «Ycnyrm no o4mcT-
Ke CTOYHbIX BOf (BKNtOYasa ObITOBbIE M NPOMbILWSIEHHBIE CTOYHbIE BOAbLI, BOAY M3 NnaBaTenb-
HbIX 6acCenHoB U T. [.) C UCMOSMb30BAHNEM (PU3NYECKMX, XUMUYECKNX N BUONOrMYecknx me-
TOAOB, TakKUX Kak pas3xuxeHue, npocemBaHue, punbTpoBaHne, ceaMMeHTaunsa u aHanormy-

Hble yCryru».



O6e 3T opMynMpoBKM MOFyT ObiTb MCMNOMb30BaHbl AN onpefeneHna obnactu
onpeaeneHust cnpaBoYHMKa TOSbKO C OrpaHuyYeHneM cepbl X NPUMEHEHNS OYUCTKOW CTOY-
HbIX BOZ, MOCeSieHU, FOPOLCKNX OKPYroB TakK Kak:

- popmynmposka OKI1 BkntoyaeT B cebs 0UMCTKY NPOMBILLSIEHHbIX CTOYHbIX BoA (6e3
yKasaHus, 4TO 3TK BOAbl COpacbIBaOTCA B LEHTPann3oBaHHbIE CUCTEMbI BO4OOTBEAEHUS);

- popmynuposka OKB3/l ogHO3HAYHO BbIXOAUT 3a npeferibl CrpaBoYHUKa, T.K. BKIIHO-
YyaeT B ceba cbop CTOYHbIX BOA, a TaKKe OYUCTKY MPOMBILLMIEHHbIX CTOYHbLIX BOA M LEbIN
pag ycnyr B obnacTtu akcnnyatauum CUCTeM BO4OOTBEAEHUS.

Ha ocHoBaHWM aHann3a HOpMaTMBHbLIX JOKYMEHTOB U 3Ha4YeHWUN TEPMWUHOB, K cdepe
NPUMEHEHNSA HACTOSALLEro NpaBoOYHUKA OTHECEHDI:

- BCE COOPYXEHUA OYUCTKU CTOYHbIX BOA rOPOACKMX (XO3ANCTBEHHO-ObITOBLIX), LIEH-
Tpanu3oBaHHbIX 00LLECNNaBHbIX CUCTEM BOAOOTBEAEHMS, @ TaKKe LIeHTPanM30BaHHbIX fNNB-
HEeBbIX CUCTEM BOOOOTBEAEHMUS, NpeaHa3HavYeHHble M9 3TOW Lenu B COOTBETCTBUM C MpPO-
€KTHOW JOKyMeHTauunen,

- OYUCTHbIE COOPYXXEHMS MOHOropoaoB N BNN3KMX HUM MO CTPYKType NOCENEHUNn, T.e.
COOPYXEHUS, N3Ha4YanbHO NpeaHa3HayYeHHble Kak Ans OYUCTKN NPON3BOACTBEHHbBIX CTOYHbIX
BOJ, KpynHoro rpagoobpasytowero npeanpusatms (rpynnbl NPeanpustuin), Tak u Ang O4YUCTKM
CTOYHblE BOA OT >XWUIOW 3aCTPOWMKN, Harpy3ka Ha KOTOpble OT CTOYHbIX BOA LEHTpann3oBaH-
HOW cMCTeMbl BOOOOTBEAEHNA JAHHOro noceneHns (ropodckoro okpyra), UM ux COBOKYIMHO-
ctn, npeBbiwaeT 50% (B ro40BOM UCYMCIIEHMM) XOTS Bbl MO OQHOMY U3 CrieayroLmMx Nokasa-
Tenewu:

- macca XIK (xummnyeckoe notpebneHne Kncnopoaa);

- Macca a3oTa aMMOHWUNHOTO;

- Macca dpocdgopa ocaTos;

- 06BEeM CTOYHbIX BOA,.

Mpn aTom npu onpegeneHnn macwtaba o6beKTa B COOTBETCTBMM C ONpeaeneHns MM,
NPUHATBIMU B HACTOSALWEM CrNpaBOYHMKE, NPUHMMAETCH TOSbKO Harpyska, nocrtynarouwiasa co
cTouHbIMM Bogamu LICB noceneHusi, ropoackoro okpyra.

OTHeceHue obbekTa kK obnacTn genCcTBUS HAaCcTOSALWEro CNpaBoOYHMKA HE O3HA4YaeT He-
BO3MOXHOCTb OTHECEHMSI ero K 06nacTv NpUMEHEeHUs OTpacreBoro CrnpaBOYHUKA, K KOTOPO-
MY AaHHbIN OO6BEKT MOXET OTHOCUTBLCA. [aHHbIN BONPOC pellaeTca B COOTBETCTBMM C obna-
CTblO MPUMEHEHMNSI COOTBETCTBYIOLLIErO CNPaBOYHMKA.

B HeogHO3HaYHbIX CUTyaLMsIX PEKOMEHOYETCS NpU BblAaye KOMMMEKCHOMO aKonornye-

CKOro paspelueHust NpuHMMaTh peweHne o6 oTHeceHMn obbekTa K obnactsam MpUMEeHEeHUs



CcnpaBO4YHMUKOB M NMOJTHOTY NPUMEHEHUA UX NONOXEHUN K O6'beKTy Ha OCHOBE aHalnmn3a BCeX

CYyLLEeCTBEHHbIX (paKTOpPOB.

Pa3pen 1. Obwme cBegeHnUss 06 OUYNCTKE CTOYHbIX BOA,

LUeHTpann3oBaHHbIX CuCtemMm BogooTsBeaeHuUA noceneHumn

1.1 O6pa3oBaHue n oTBeAeHUe CTOYHbIX BOA

1.1.1 Bnabl CTOYHbIX BO4 U CUCTEM BOOOOTBEAEHUSA

Knaccudumkaumsa ctouHbix Bog (CB), npunaTas B Poccuun, npuBeaeHa B Tabnuvue 1.1.

Tabnuua 1.1 — Knaccudmkaums ctouHbix Bog (CB)

Bua cTouHbIX BOA MpoucxoxgeHue

X039CTBEHHO-ObITOBbIE CTOYHbIE BOAbI B pesynbrate Xo03aMCTBEHHO-OLITOBOV OEATENBHOCTM B XKUITOM
cekTope, obbekTax coumanbHO-KyNbTYPHOW cdpepbl, Ha BCeX

npeanpusTUsX (OT CaHy3noB, KyXOHb, MECT NpUema MUK U T. .)

Mpon3BOACTBEHHbIE CTOYHbIE BOAbI B npouecce nponssoacTBa TOBapoOB W yCIyr

nOBerHOCTHbIe CTOYHbIE BOAbI (,qo>|<,u,e- B pes3ynbTaTte BblnageHUsA OoXaen, TasgHUsA cHera, MONKM AO0pPOX-
Bble, Tarnble, I/IH(*)I/IJ'IpraLI,I/IOHHbIe, nonun- HbIX I'IOKprTI/IIZ, Npn NUCKYCCTBEHHOM BOOOMOHMXEHUNN, a TaKXe
BOMO€E4YHbIe, ApeHaXHble BOAbl, NpUuHUMa- I/IHd)I/IJ'IpraLl,I/II/I B KOJneKkTope

€Mble B LeHTpanm3oBaHHYKO CUCTEMY BO-

000TBeaeHus)

B 3aBucumocTu OT cnocoba TpaHCMopPTUPOBKM MOBEPXHOCTHBLIX CTOYHbLIX BOA Ha Tep-
PUTOPUN MOCENEHUIA U NPOMbILLNEHHBLIX 30H NMPUMEHSIOT 06LLECNNaBHY0, pa3denbHylo, He-

MOSHYO pasaenbHyo UK nonypasaenbHy CUCTEMbl BOAOOTBeAEHUs — cM. Tabnuuy 1.2.



Tabnuuya 1.2 — Bugbl cuctem BogooTBEAEHUSA

Bua cuctemsl Onwucanue,
MpenmyliecTtsa HepocTaTtkn
BOJ0OOTBEAEHUS YCITOBUS MPUMEHEHUS
O6uecnnaBHas MpoknagbiBaeTcs ogHa ceTb O6wecnnaBHble cucteMbl | O4yeHb 6onblune 3aTpaTbl

TpybonpoBodoB, N0 KOTOPOM Ha
OYUCTHbIE COOPYXEHNS TPAHC-
NOPTMPYIOTCS BCE KaTeEropmm
CTOYHbIX BOA;: ObITOBbLIE, NPOU3-
BOLCTBEHHbIE W NMOBEPXHOCT-
Hble (QoXaeBble, Tanble 1 no-

NNBOMOEYHbIE)

OTBEYatOT BbICOKUM Tpe-
©oBaHMsIM Gnaroyctpon-

CTBa HacCelleHHbIX MYHKTOB

Ha CTPOUTENLCTBO CeTeM
M HACOCHbIX CTaHUUN,
OUYUCTHBIX COOPYXKEHUM.
Mpwn BbINYCKE YacTu
CTOYHbIX BOZ, B BOOHbIN
06bekT (Npu ocagkax He-
pacyeTHON MHTEHCUBHO-
CTW) NPOMCXOOMT 3arpsis-
HeHne pa3baBneHHbIMU
rCB.

B cunbHble goxan u na-
BOJKM HapyLuaeTcd cTa-
bunbHaga pabota coopy-
YKEHUI OYNCTKM ropos-
CKMX CTOMYHbIX BOA. Bbli-
[erneHune 3anaxoB 4Yepes
[oXxaenpuemHble peLleT-

KN




Bupa cucrtemsl

BOJOOTBEAEHMSA

OnucaHue,

YCIOBUS MPYMEHEHWS!

MpeumywiecTtBa

HepocTaTtkn

MonHas pa3genbHanA

MpumeHstoTca oBe cetm — ro-
poAckas kaHanuaauus, B KOTO-
Pyt NPUHUMAIOT XO35AMCTBEHHO-
ObITOBbLIE M AOMNYLLEHHbIE K
npuemy Npon3BOACTBEHHbIE
CTOYHbIE BOAbI (MX CMECb nMme-
HyeTCs1 FOpOACKMMU CTOYHbIMU
Bogamu, (FCB)), n goxaesas
KaHanusaums. B kpynHbix npo-
MbILLSIEHHbIX 30HAX UCMOb3YIOT

npon3BoACTBEHHbIE CETU.

OnTumManbHbl HE3aBUCUMO OT
KpYynHOCTY ropoA0B B KNMMaTu-
YECKMX panoHax ¢ 6oMbLION UH-
TEHCMBHOCTbIO AoXAaen

(He meHee 80 n/c Ha 1 ra npo-
DOMKNTENBHOCTLIO 20 MUH Npw
nepvoae OAHOKPaTHOro npe-

BblleHus 1 roa)

C TOYKM 3peHUs oxpaHbl
BOJHbIX OOBbEKTOB OT 3a-
rps3HeHns pasgernbHble
CMCTeMbl BOOOOTBEAEHNS
npu HanNn4ynM B X cocTaee
LEeHTpann3oBaHHbIX (M1
NoKanbHbIX) O4YUCTHBIX CO-
OpY>XeHW (Ha Kaxdoun 13
cucTem) aBnsTca Hanbo-

nee apeKkTMBHLIMM.

He npoussoagnTtca copoc
HEOUMLLLEHHbIX FOPOACKMX
CTOYHbIX BoA. bonee cTa-
GunbHasa paboTa O4YUCTHBIX

COOpPYXeHUI

Bonee goporocrosias.
Mpoknagka aByx u 6onee

ceTen.

B cnoxusluencs npaktu-
Ke B BONbLUMHCTBE Cry-
YaeB JoXxaeBas kaHanu-
3auusi He UMeET O4YUCT-

HbIX coopy>|<eH|/||7|

HenonHas pasgens-

HasaA

MMeeT nuwb oaHY NOMHOLIEH-
HYI0 BOAOOTBOASALLYIO CETb —
ropoAckyto kaHanmsauumio. MNo-
BEPXHOCTHbIE CTOYHbIE BOAbI
OTBOAATCSH NO NOTKaM, KloBeTam

v ap.

MuHuUManbHble 3aTpaTtbl Ha

CcUCTeMY BOAOOTBEAEHUS

HeynosnetBoputensHoe

COCTOSIHME rOPOACKON

MHPPaCTPYKTYpbI

MonypasgenbHas
cucTema BOOooTBe-

OeHus

McnonbayoTcsa ABe BO4OOTBO-
OdLme ceTu: NPON3BOACTBEH-
HO-ObITOBas (ropopckas) u
poxaesasi. B mectax ux nepe-
ceyeHus: ycTpamBaloTcs pasge-
nUTEnbHbIE KAaMephbl, KOTopble
(B 3aBMCUMOCTHM OT pacxoda)
nepenyckatoT B FOPOACKY0 CeTb

NOBEPXHOCTHbIE CTOYHbIE BOAbI

OnTumusauus 3atpat Ha
NpoKnagKy ceten, ouncTKa
Hanbonee 3arpsi3HEHHOMN
YacTu OOXAEBOro U BCEro
Tanoro ctoka Npoun3BoanT-
Cs1 COBMECTHO C rOpPOACKM-
MW CTOYHbIMM BOAAMK Ha
CcoopyxeHusax buonormye-

CKOW OYUNCTKM

B 6onblmHCTBE KpynHbIX ropofoB Poccunckon depepaumm kaHanmsaumsi NOCTpoeHa

no npuHUuuny NOJSTHON pasneanon CUCTEMbI: OHa N3 ceTen npegHa3HavyeHa and otBeaeHndA




ropoACKUX CTOYHbIX BOA, ApYras — CAYXUT A58 TPaHCNOPTUPOBKU MOBEPXHOCTHBLIX CTOYHbIX
BOJ.

OpHako gaxe npu MNOMHbIX pasgeribHbIX CUCTeMax BOLOOTBEAEHUSA TOSbKO B Teopun
NMOBEPXHOCTHbIE CTOYHblE BOAbl HE MPUHMMAKTCA B CUCTEMY FOPOLCKOM KaHanusauuw.
Ha npaktuke cpegHerogoBon HeopraHnM3oBaHHbIA AOMNOMAHUTENBHbBIN MPUTOK NOBEPXHOCTHOMO
CTOKa B CMCTEMY FOPOACKOM KaHanusaumm coctaenseT 4 % — 7 % obuwero nocTynneHus
CTOYHbIX BOA B cuctemy BogooTBeaeHus. OgHako B nepuodbl NPOOOMKUTENbHbIX MHTEHCUB-
HbIX JOXOEWN U NpU CHEroTasHUM HEeOpPraHW30BaHHbLIN CPeaHECYTOYHbIA NPUTOK MOXET BO3-
pactatb 4o 25 % — 40 % [1].

[MoTepsiBWME repMETUYHOCTb M YAaCTMYHO paspylleHHble TpybGonpoBoAabl MOryT Anu-
TenbHOEe BpeMsi 4O pa3MbiBa rpyHTa 1 aBapum paboTatb Kak gpeHaxHble. [pyn 3TOM OHM co-
OMpaloT He TONbKO YTEYKM M3 PacnosyiOXEHHOro Bbllle BOAONPOBOAA, HO U FPYHTOBbLIE BOAbI.
Ha npakTunke Takke BCTpPe4alTCa U 3feMeHTbl NonypasaenibHOM CUCTEMBI, T. €. BPE3KU JOX-
AEBOV CUCTEMbI B FOPOACKYI0 KaHanm3auuio (kak no npoekTy, Tak u 6e3 Hero), uenb KOTo-
pbIX — HE AOMYCTUTb 3aTONMEHUS OTAENbHbIX TEPPUTOPUIA. YacTbl cryvyanm OTKPbITUS MHOKOB
ropoAcKon KaHannsaunn B CUNbHbIE JIUBHW.

[MocTynneHne HeopraHM3oBaHHOIO NMPUTOKA B CUCTEMY FOPOACKOW KaHanu3auumn cusb-
HO 3aBUCUT OT BPEMEHU roga U UHTEHCMBHOCTU BbiNaBLUMX OcagKoB. [JHM MakcuMMaribHOro
NpUTOKa B rOPOACKYIO KaHanu3aumo — 3T0 Bcerga AHW 3aTsHKHbIX JOXAEN UM UHTEHCUBHO-
ro CHeroTasgHus.

Mpn cpegHerogoBoOW BeNMYUHE HEOPraHW30BAHHOIO AOMOSHUTENBHOMO NPUTOKA, CO-
ctasnsawowen obbl4HO A0 10 % oT 0buwiero NOCTynfeHNa CTOYHbIX BOA B CUCTEMY rOPOLCKOM
KaHanusaumm, ero gons B nepuobl NPOLAOIMKUTENBbHbLIX MHTEHCUBHbLIX OOXOeW Bo3pacTtaeT
Ao 25% — 40 % [1]. Yem HmXe yaenbHoe BogonoTpebreHne, TeM Bbllle CTAHOBUTCHA O0M4
HEeopraHM3oBaHHOTO NMPUTOKA B OHU MaKCUMarbHOMO MPUTOKA: YYTEHHbIA MPUTOK CHWXaeTcs,
a HeopraHM3oBaHHbIN OCTAETCA HEU3MEHHbIM, TaK Kak 3aBUCUT OT MPOTSXKEHHOCTU, COCTOHA-
HUSA CeTU, 3KCMNyaTauMOHHbIX NPUEMOB, HO He OT YY4TEHHOro pacxoja.

CTou4Hble BOAbI, OTBOAUMbBIE CUCTEMOW rOPOACKON KaHanusauum, BKITOYaT B cebs:

- CTOYHbIE BOAbI, MPMHMMaeMble OT abOHEHTOB, 3a COPOC KOTOPbLIX B3MMAeETCA Nnara;

- AOMONHUTENbBHBIN NPUTOK OT OOBEKTOB CUCTEMbI BOAONPOBOAHO-KaHANN3aLNOHHOMO
xo3samnctea (MoryT cbpacbiBaTtbCs 6€3 B3MaHuA nnarhbl);

- HEOpraHnM3oBaHHbIN NPUTOK, nonagawowmn B LICB B BMAe NOBEPXHOCTHOrO CTOKa U
FPYHTOBLIX BOA, a Takke COpoC HeydTeHHOW (HeonsayeHHon) BoAbl, NOTpebneHHon yepes
He3aKOHHble Bpe3ku, 6e3 cyeTumkoB, NMBO NONYYEHHOW HE U3 LIEeHTPanM30BaHHbIX UCTOYHM-

KOB BOAOCHabXeHus1, He y4nUTbiBa€MbIX B onfnaTte 3a BOAooTBeaEHNE.
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B cucremy goxagesown (NMMBHEBOW) KaHanM3auumn NOCTynakT NOBEPXHOCTHbIE BOAbI Kak
C cenuTeOHbIX TEPPUTOPUN, TaK MU NMOLWAAOK NPOMbILLMEHHbBIX NPEeaAnpUATUN N MHbIX Npea-
NPUSATUIA U OpraHM3auunin, KoTopble ABMAITCA aboHeHTaMu opraHM3auuni, OCYyLLECTBNAOLWNX
BOOOOTBEAEHNE.

'paHb Mexay NOBEPXHOCTHbIM CTOKOM C TEPPUTOPUI, KOTOPbIE ABMNAIOTCS €CTECTBEH-
HbIM MCTOYHUKOM MUTaHUSA rmaporpaduyeckon cetm noceneHni, N CTOYHbLIMU BO4aMM, KOTO-
pble OOMKHbI OTBOAUTBCA M OYMLLATBLCH, OYeHb yCNnoBHA. [MOBEPXHOCTHBIMM CTOYHLIMWU BO-
AamMn ABnsieTCa 3arpsi3HEHHbI NOBEPXHOCTHLIN CTOK C FOPOACKUX TEPPUTOPUK, OTMYalo-
LLIMXCA 3HAYUTENbHBLIM COAEPXKaHMEM 3arpA3HSOLLMX BELWECTB, T. €. OT NPOMbILUIIEHHbIX 30H,
PaoOHOB MHOFO3TaXXHOW XXUMOW 3aCTPOMKM C MHTEHCUBHBLIM ABWXKEHWEM aBTOTPaHCNopTa u
newexoaoB, KPYMnHbIX TPAHCMOPTHLIX MarncTpanen, TOpProBbiX LEHTPOB, a TakKe C TeppuTo-
PV NPOMBbILLSIEHHBIX U CENbCKOXO3ANCTBEHHbLIX NMPeanpusaTun. B To XXe BpemMsi NOBEPXHOCT-
HbI CTOK TEPPUTOPUIN HACENEHHbIX MYHKTOB, HE NOABEPraoLLMXCS aHTPONOreHHOMY BO34en-

CTBUIO, 3arpsA3HEH CYLLECTBEHHO MEHbLLE.
1.1.2 MHOroneTHsIA1 AMHAMMKA BOAOOTBEeAEHUSA

B HaceneHHbIX NyHKTaX, Kak NpaBuiio, OCHOBHAasi YaCTb pacxofa CTOYHbIX BoA obpa-
3yeTcs OT XO3SMCTBEHHO-ObITOBOW AEATENBLHOCTM HaceneHnsa (kak B Aomax, Tak n Ha pabo-
ynx Mectax). OBLenpuHATO oueHMBaTb €ro BENMYMHOW yAEeNbHOro BOAOOTBEAEHMUS, NUT-
poB/yenoBeka B CyTku. [lockonbKy yvyeTy noaBepraetcs notpebnsemas BogonposogHas BO-
Aa, TO Yalle OueHuBalT yaenbHoe BoaonoTpebrneHne (XOTs mMexgy 3TUMU NMOHATUAMM Cy-
LLLeCTBYET BbllLleOnMcaHHasa pasHuua).

YpenbHoe BogonoTpebneHne 3aBucuUT OT pasnuyHbix daktopos. K dbaktopam, Bnus-
IOWNM Ha yBenuyeHve BoAonoTpebneHusi, OTHOCATCA: BbICOKas HapyxHasi Temnepartypa
BO3Ayxa, pasMep MnoceneHns, BbICOKMA YPOBEHb KWU3HW, OCHALLEHHOCTb ropsiunM BOAOCHA0-
XEeHueM, pasBuTve NPOMbILLNIEHHOCTH, JaBneHe B ceTu, yTedkn ns cetn. K pakropam, Bnu-
AIOLWNM Ha YMeHbLUeHe BOoAoNoTpebneHnsi, OTHOCATCA: 4eddUUUT BOAbI, BbICOKAA OCHALLEH-
HOCTb BOAOCHETUYMKAMMW, PETYNIMPOBAHNE OABNEHNS B CETU, BbICOKAs CTOMMOCTb BOAPbI.

OunHamunka BogonoTpebneHns 3a gBa 25-neTHMX OTpe3ka BpPeMeHW 3a nocrnegHue
50 neT xapaktepuayeTca npssMO NPOTMBOMNOMOXHO. B coBeTckmii nepuog sogonotpebneHve
HaCeneHHbIX NMYHKTOB HEYKIOHHO HapacTano. [NpuynHon aToro 6bin pOCT HaCeneHHbIX MyHK-
TOB, a TaKKe yBenMyeHne AoNn KaHann3oBaHHbIX TEPPUTOPUIA, POCT NPOMBbILLSIEHHOCTH, YBE-
nnyeHne akTU4Yeckoro BOAONOTPEDBNEHNS B YCIOBUSAX OTCYTCTBUS ydeTa BOAbl, a TakkKe Mno-
YTU NOBCEMECTHbIE YTEYKM B ObITy Yepes HencnpasHble Bogopa3bopHbie npmubopsbl. B Havane

1990-x rogoB, HEHAAONIO yYAepXKaBLWNCb HA AOCTUTHYTOM ypoBHe, obLlee BogonoTpebneHune
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B HaCeNeHHbIX MNyHKTax cTano ctpemuTtensHo (Ha 4 % — 5 % B roa) cokpawatbes. Mpuyu-
HaMn ABUMUCb KaK pe3koe najeHue MnpOMBbILLNIEHHOIO NPOU3BOACTBA, TaK CHMWXEeHWe yaenb-
Horo BogonoTpebneHus B 6bITy.

K HacTosLweMy BpeMeHN hakTop CHUXEHUS NMPOU3BOACTBA YXXe B OCHOBHOM ucyepnarn
cBoe BnusHMe. Ho cHuwxkeHne BogonoTpebrneHus, npumepHo Ha 2,5% — 3,5 % B rog, npo-
pornkaeTcs. Tenepb yxe ero nNpuYMHON SABASIETCA UMEHHO U3MEHEeHWe yaenbHOro Boaono-
TpebneHus, npoucxoasdiiee BCrneacTesune:

- OCO3HaHHOW 9KOHOMUWN BOAbl HAcerneHnem Tam, rae yCTaHOBMEeHbl KBAPTUPHbIE BO-
A0CYETUYUNKN (B COBOKYMNMHOCTM C PE3KUM POCTOM CTOMMOCTU BOAbI);

- 3aMeHbl CTaporo, NpoTekatoLLero caHTexobopygoBaHNA Ha HOBOE, HAOEXHOE;

- perynmpoBaHnsa HanopoB B CETU, OCYLLLECTBNAEMOro opraHndaumsamm BKX.

CHwxeHne BoaonoTpebrneHns  HanpsiMyrlo  OTpaXxaeTcss Ha  BOOOOTBEAEHUN.
Mo paHHbIM PoccTtata B Lenom no Poccuinckon ®epepauumn cpeaHnin pacxod CTOYHbIX BOA B
LICB cHusuncsa ¢ 1995r. no 2013r. ¢ 42,3 go 28 mnH m3/cyT, T.e. 6onee yem Ha 1/3.
B KpynHbIX ropogax cHmxkeHne 6b1r1o 6onee BbipaXeHHbIM 1 gocturano 50 %.

BopgooTteeaeHne no cucteme OOXOEBOW KaHanmsaumm onpepensetcs crneayrowwmmu
dakTopamu:

- OXBATOM FOPOACKMUX TEPPUTOPUIN KOMNEKTOPHON CETbI0 CUCTEMbI OOXOEBOW KaHanu-
3auuu;

- XapakTepucTukamm TeppuTopun (4ons BOOOHENPOHMUAEMbIX MOKPbLITUN, TPYHTOBbIX
NOBEPXHOCTEN, ra30HOB U T. .);

- Jonen NoBEepXHOCTHOro CToKa, NpuvHMMaemoro (NocTynarwolero) B CUCTEMY ropoa-
CKOW KaHanusauuu,

- KNIMMaTn4eCcKuMn goaktopamu.

Kak no ycnosusam obpasoBaHusi, Tak U MO CTEMNEHN 3arpsi3HEHHOCTW pasnMyatoT:

- JOXOEBOW CTOK;

- Tanblil CTOK;

- NONINBOMOEYHbIE CTOYHbIE BOAbI.
1.1.3 3arpsAA3HeHMA CTOYHbIX BOA NOCENIeHUNn
1.1.3.1 3arpsa3sHeHUs1 ropoACKUX CTOUYHbIX BOA

CTo4Hble BOAbI NOCENEHUN 3arps3HeHbl, Npexae Bcero, B pesyrnbTarte X03ANCTBEHHO-
ObiTOBON AesTenbHOCTM HaceneHus. Takke npubnuantenbHo 20 % — 40 % CTOYHbLIX BOA

noctynaet oT aboOHEeHTOB, He OTHOCALLMXCS K Xunomy (bOHLI,y.
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OCHOBHYIO Maccy BeLLeCcTB, NPUCYTCTBYIOLWNX B CTOYHbIX BOAaX, COCTaBNAT OpraHu-
Yyeckne coeamHeHus. B cTo4HOM BOAE MPUCYTCTBYHOT COTHU OTAENbHbIX BellecTs, 6onbluas
4YacTb KOTOPbIX MAEHTUMUMPYETCA Kak Benku, xupbl 1 yrnesoabl. [lpuMmeHnTenbHO K 3aaa-
YaM OYUCTKM CTOMHbIX BOA, COAEep)XaHUe OpPraHUYecKuUx 3arpsi3HeHUn U3MepPSIT Konude-
CTBOM KMCNOpoa, pacxodyemMoro Ha MxX OKUCHEeHUEe B xode NPOBeAeHUs aHanmnTU4eckoro
onpeaeneHus:

- B Gmoxummyeckom npouecce — BenumumHon BIK (bunoxmmunyeckoe noTtpebneHue
kncrnopopa). cnonbaytot nokasatenu BIMKs n BlMKnonw, onpegensemslie nocne 5 n 20 cytok
MHKyOaunmn CoOOTBETCTBEHHO. Ha npakTuke ncnonb3ytoT, Kak npasuno, nokasatene blKs, og-
Hako, HopMunpoBaHue npounssoauTca B BenuinHax bMKnonk;

- B Xummn4yeckom npouecce — BenuunHon XIK (xummyeckoe notpebneHue Kucnopo-
na).

CoepnuHeHna asota n pocdopa onpedenstoT kak B hopMax MMHeparnbHbIX coeanHe-
HURN, Tak U B opmax obuiero asota n obuiero doccopa (B 0TEH4ECTBEHHOW MPAKTUKE OYEHb
peako).

CTto4Hble Bogbl nocenenun (kak NCB, Tak n NCB) 3HauMTenbHO 3arpsisHeHbl GakTepu-
AMU, BUpYyCaMu, NPOCTENLLMMIN OpraHn3mMamMmmn, cpean KOTopbliX MOryT NPpUCYTCTBOBaTb BO30Y-
ANTENN onacHblx 3abonesaHun.

opoackne cTouHble BOAbl COAepKaT COTHU COeQUHEHUN, U3 KOTOPbIX C TeXHOMOorn4e-
CKOW M 3KONOMMYECKOM TOYEK 3pEeHUs, C y4eToM pa3baBrieHusi, 3HavyeHne nmetot He 6onee 30
(0606BLLEHHBIN NepeyYeHb KOHTPONMMPYEMbIX Ha NPakTUKe 3arps3HEeHWn CTOYHbIX BOA npuBe-
AeH B Tabnuue 3.3, pasgena 3,). PesynbTaTbl aHanmsa akTMyecknx AaHHbIX MO 3arpsi3HeH-
HOCTW CTOYHbIX BOA NpuBeeHbl B pasgene 1.3.8.

Mpwn, kasanock Obl, 6BIN3KNX YCNOBUSX MPOUCXOXKOEHUSA HE CyLLeCTBYeT ABYX NOTOKOB
["CB ogunHakoBoro coctasa. Pa3nnyns Bbi3aBaHbl:

- NpyeMomM (Unm OTCYTCTBUMEM NpuemMa) NoBEepPXHOCTHbLIX CTOYHbIX BOA, B CUCTEMY KaHa-
nmnsauuu;

- YpPOBHEM 611aroyCcTponcTBa XUnoro hoHaa NoceneHnn;

- BENMMYNHOW yaenbHOro BogonotTpebnenns;

- COCTaBOM MPOU3BOACTBEHHbIX CTOYHbIX BOJ;

- UHTEHCUBHOCTBIO MH(bMAbTpauum B Tpybonposoabl (NMbo akchunbTpaumm nd Tpybo-
npoBOAOB);

- JONen KOHUEHTPUPOBaHHbLIX MOTOKOB (3aBO3 U3 BbIrpeboB aBTOTPAHCNOPTOM, BO3-

BpaTHblE€ NOTOKM OT 06paboTKN ocagka).
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BaxxHasa pacyeTHas BenvmunHa — yaenbHOe KONMMYEeCTBO 3arpsasHAoLWnX BeLecTB, no-
CTynawwmx oT 04HOro xutens (cm. Tabnuuy 1.3) [2]. STOT nokasaTenb UCNONb3YT, B YacT-
HOCTW, Npu pacyetax (Korga OOCTOBepHble (pakTuyeckne AaHHble O CTOYHOW BOAE OTCYyT-

CTBYIOT U N3BECTHA TOJIbKO YNCINEHHOCTb HaCeJ'IeHVIFI).

Ta6n|/|u,a 1.3— 3anH3HeHHOCTb CTOYHbLIX BOA N3 pacdeTa MNno yaeribHOMY KONnn4ecTBy 3arpAa3HAKLWNX

BeLleCTB, NOCTynarwmnx ot O4HOIo XUTterns

KonmuecTso 3arpssHstoLInx KoHueHTpauums 3arpsisHeHun B
MNokasatenb BELLIECTB Ha OOHOrO XUTens, CTouHON BOZe, Mr/n **
rlcyt *
B3BelleHHbIE BellecTBa 65 217
BlMNKs HeocBeTNEHHOW XUAKOCTH 60 200
A30T 061U 13 43
A30T aMMOHWINHBIX Conewn 10,5 35
docdop obwmi 2,5 8
doccop docdartos P-PO4 15 5

* [pu ob6ecneveHHocTH 85 %.

* [pu Hopme BogooTBeneHus 300 n/yen B CyTKu.

Mpon3BoaMTENBHOCTb OYMCTHBLIX COOPYXXEHWM MO MOCTyNnarLMM OpraHM4YeckuMm 3a-
FPA3HEHUAM MPUHATO OUEHMBaTb BENUYUMHOW 3SKBMBAMEHTHOro uucrna xutenen (B4YX).
3a Q4YX npuHMMmaeTca macca opraHuyeckoro 3arpasHeHnsa no bIKs, pasHas 60 r O (popmy-
na pacyeta — cMm. pasgen 1.5). B EC a1y xapakTepucTnky UCNonb3yrT ANS ueren HopMu-
poBaHUS.

C noHatnem O4X cBsizaHa BaKHasi 3aKOHOMEPHOCTb (hopMUpoBaHUA Harpyskm Ha OC
'CB: cHmxXeHne pacxoga CTOYHbIX BOL, Bbl3BaHHOE TONbKO 9KOHOMUWEN BOAbI, HE MPUBOANT K
YMEHbLUEHNIO Harpy3kn no 3arpasHsiowmum Bewectsam Ha OC, a NUWb K YBENUYEHUIO KOH-
LeHTpaumn aTux 3arpsasHeHnin. 3a 20-25 net cHmkeHna nputoka Ha OC CB peanbHoe cHu-
XEHWe Harpysku rno 3arpsi3HEHMsIM MPOU3OLUNO TOMbKO 3a CYET 3aKpbITUA MPOMbILLIIEHHbIX
npeanpusaTUiA B HaCeNEeHHbIX NyHKTaXx.

Hapsiay ¢ nsamepsieMbiMy BENMYMHAMM 3arpsi3HEHHOCTU CTOYHbIX BOA, OHU XapakTepu-
3yl0TCA Hanuumnem rpyboancnepcHbIX MexaHn4Yeckmux npumecen: otbpocos n necka. MIx konum-
4YeCTBO B CTOYHbIX BOAAX HE N3MEPSIETCA B BUAY NPaAKTUYECKOM HEBO3MOXHOCTU afieKBaTHOIoO
npobootbopa. KonnyectBo aTuxX 3arpsi3HEHU BbIHY>XAEHHO OnpefensieTcs nyreMm mamepe-
HUA UX (PaKTMYECKN YMOBIEHHbIX OOGBHEMOB, YTO HE BKMNOYaeT B cebs 4acTb 3arps3HeHun,

HEe 3agep’XaHHbIX Ha CTagun nNpoueXxmnBaHnda N otoeneHna necka.
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3arpsasHsowme BewecTBa XO35IMCTBEHHO-ObITOBOrO MPOUCXOXOEHUS, OTHOCUMbIE K
TN BOCB, obpa3syloTca He TONbKO B XWIIOM CEKTOpEe, a Apyrve 3arpsAsHsolmne BellecTBa
(ycnoBHO HasblBaeMble B HACTOSLEM CMPaBOYHUKE TEXHOIEHHbIMU 3arps3HeHUsAMn) —
He TONbKO Ha MPOU3BOACTBEHHbIX NPeanpusaTusx. [JaHHble aHanmM3a CTOYHbIX BOA OT XXWUIOro
cekTopa [3] nokasbiBatoT, YTO B MX COCTaBe ONpeaensitoT BECbMa CyLLIECTBEHHbIE KOHLEHTpA-
unm HedtenpoaykToB (Macna kocmeTtudeckux cpeacts), CIAB, deHonos (B TOM yucne wu
€CTECTBEHHOIO NMPOUCXOXOEHUS).

MCcToYHUKaMM NOCTYNNEHUS TSHXKENbIX MeTannoB (MUKPO3NIEMEHTOB — MeAM U LMHKA) B
OblTOBbLIE CTOYHbIE BOAbI ABNSETCS UX noTtpebneHne ¢ nuwen, a Takke B cOCcTaBe BUTaMU-
HOB. Kpome Toro, UuHK, Mefb, a Takke XpOM KOHTaKTUPYIOT C BOLOMPOBOAHOW BOAOW Kak Ma-
Tepuanbl BHYTPEHHUX MOKPbITUA TPYO (UMHK), COCTaBHble YacTu naTtyHn (Medb U UMHK), 13
KOTOPOW U3roTOBIIEHbI CMECUTENN N pasfiMyHble ApYyrMe YCTPOMCTBA Ha BHYTPEHHUX CETHAX
BOOOCHabXeHWs1, a Takke BHELLHME NOKPbITUA BOAOPa3bOPHbLIX YCTPOUCTB U OPYTNX 3reMeH-
TOB (XpOM).

Takxe Tshxenble mMeTannbl MOryT B CyLLECTBEHHbIX, OTHOCUTENBLHO [10Kpu6xos KONMYE-
CTBax, HaXoAMTCS B BOOOMPOBOAHOW BOAE, YTO HE MPOTUBOPEYUNT CaHUTaAPHLIM HOPMaM, KO-
TOpble Ha Heckonbko nopsakos (Mo mean — B 1000 pas) Bbiwe AaHHbIX MOK. Ha npaktuke
MOBbILIEHHbIE KOHLEHTpaUUN Taknx BELLECTB B NMUTbLEBOW Boae obycnosneHbl Bonblien va-
CTblO X €CTECTBEHHbIM MPUPOAHLIM COoAEPXKaHNEM.

C npupogHon BOAOW B 3HAYMTENbHbLIX KONMYECTBAX MOryT NOCTynaTb Takue Belle-
CTBa, KaKk Medb, UMHK, MapraHel, antoMUHUI, xenes3o. Tskenble MeTannbl MOryT NocTynaTtb
B MOBEPXHOCTHbIE MCTOYHUKM C HapyLUEHHbIX W NPUPOAHbIX NaHawadgToB, 0CO6EHHO npu-
YPOUEHHbIX K BrIM3KOMY 3aneraHuio KOpeHHbIX nopog unu xun. CogepxxaHune xenesa B noa-
3EMHbIX BOfax B 3HAYMTENbHbIX KONMYECTBAX XapakTepHo And 60MnbLIOon YacTu Tepputopum
Poccuinckon ®egepaunn.

Takxe cywecTBEeHHble KONMYeCTBa BblLLEONUCAHHbIX 3arpA3HAILWNX BeLwecTB nona-
AaloT B CTOYHbIE BOAblI HA MUKPOMPEAnpUATUAX, 3aHMMAIOLWNXCA BbITOBbIM 0BCnyXMBaHMEM
HaceneHusi, B TOM 4ucrie B aBTOPEMOHTHbLIX MACTEPCKUX, MpavYeyHblX, XMMYMCTKaxX, Meau-
LUMHCKMX N Y4EOHbIX yYpEeXOAEeHNAX, Ha KOTOPbIX HE MOrYT OblTb NPMMEHEHbI METOAbI NOKarb-
HOM OYUCTKM.

M HanpoTuB, CTOYHbIE BOAbI OYE€Hb MHOIMMX abOHEHTOB, HE OTHOCSLLMXCA K KUIIOMY
dooHAy, B 3HAYMTESIbHOM CTENEHU (POPMUPYIOTCA B OCHOBHOM B pesynbTaTe XO3SNCTBEHHO-
ObITOBOW AEATENBLHOCTU, aHANOMMYHON XNNOMY POHAY.

[nsa cTouHbix BoA obLiecnnaBHbIX U NIMBHEBbLIX CUCTEM BOAOOTBEAEHUA (@ Npu Bblpa-

XXEHHOW MHUNbTPpaUMN — 1 Ans 6bITOBbIX CUCTEM BOAOOTBEAEHMS) Pa3nMYHbIA BKNag Tex-
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HOreHHbIX 3arpsisHeHun obycnasnvMBaeTCcs Takke MPUEMOM MOBEPXHOCTHbLIX CTOYHbLIX BOA,
KOTOpble He TOSMbKO coAepXaT TakMe XapakTepHble A5 MOBEPXHOCTHOrO CTOKa 3arps3HeHus,
Kak B3BELUEHHblE BELLECTBa U He(PTENPOAYKTbI, HO U MOTYT coaepXaTb psg meTannos, oby-
CNOBJIEHHbIN NX MOBbIWEHHLIM coAepXaHnem (reoxXmmMmyecknin ¢oH) B Noa3eMHON (FPYHTO-

BOW N Bonee rnyboknx noa3emMHbIX FOPU3OHTOB) BOAE.
1.1.3.2 3arpsaisHeHUs1 NOBEPXHOCTHbLIX CTOYHbLIX BOA

OCHOBHbIMM 3arpA3HALINMMU KOMMOHEHTaMU MOBEPXHOCTHOrO CTOKa, hopMupyoLLe-
rocsi Ha cennTebHbIX TEPPUTOPUSX NOCENEHUN, ABNAIOTCA NPOAYKTbl 3p03MK NOYBbLI, CMbIBa-
eMble C ra3oHOB W OTKPbITbIX FPYHTOBbLIX MOBEPXHOCTEN, Mblfb, ObITOBON MycOp, BbiMblBae-
Mbl€ KOMMOHEHTbI JOPOXHbIX MOKPbITUA U CTPOUTENBHBLIX MaTepuarnoB, XPaHALLMXCA Ha OT-
KPbITbIX CKNMagCKMX nnowjagkax, a Takke HedTenpoaykTbl, nonajatwlime Ha NOBEPXHOCTb
Bogocbopa OT aBToTpaHcnopTa n Apyron TexHukn. Cneunduyeckme s3arpasHaoLLmMe KoMMo-
HEHTbl BLIHOCATCSA NOBEPXHOCTHLIM CTOKOM, KaK NpaBuso, C TeppuUToOpuin MPOMBbILLIIEHHbIX 30H
U nonagaroT B HEro U3 NpM3eMHon atMmocgepbl.

B oToenbHbIX HaceneHHbIX NyHKTax, B OCOGEHHOCTM B KypOpTHbIX ropogax tora Poc-
CuM1, NO NPUYNHE HeJOCTaTOYHOrO Pa3BUTUS CETU FOPOACKON KaHanu3auumn, B CUCTEMbI JOX-
AEBOV KaHanu3sauumn ocyLLecTBnseTcs cOpoc XO39MCTBEHHO-ObITOBbIX CTOYHbIX BOA.

B MNCB moryt nonagatb crneunduyeckue sarpsi3HeHUs, CMbIBaeMble C TeppUTOpUn,
npuneravLwWwmx K NPOMbILMEHHbIM NPeanpuaTnam (HO MM He npuHagnexawmx), a Takke
CTOYHble BOAbI psiia NPOM3BOACTB, He pa3pelleHHble Be3 OYNCTKN K NpueMy B AOXOEBYIO CU-
CTeMy BOAOOTBEAEHMUS, TakMe Kak aBTOXO3S1CTBa, aBTOMOWKM, NpeanpustMs obLlecTBeHHO-
ro nuTaHma n 6oiToBOro obecnyxmBaHuda. B page noceneHun, tTam, rge 9TM HeQonyCTUMbIE
NPaKTUKN MOMYYMnn pacnpoCTpaHeHne, a Takke Npu HeyaAOBNeTBOPUTENTbHOM CaHUTAPHOM
COCTOSIHMM BOLOCOOpPHLIX BaccenHoB ypoBeHb 3arpsasHeHHocTn NCB cneundunyecknmm kom-
NMOHEHTaMn 1 NO0 MUKPOBMONOrMYeckUM nokasaTenam npubnuxaeTcs K nokasaTensaMm 3arpsas-
HeHus1, xapaktepHbim anga CB.

Bce 3arpsasHaowme Bewectsa, NpUCYTCTBYHOLLME B MOBEPXHOCTHOM CTOKE MOCEeNeHnn,
pasgensoT Ha:

- MUHeparnbHble U OpraHu4yeckne NpuMMecu eCcTeCTBEHHOro NPOoUCXoxaeHus, obpasy-
owmecs B pesynbtate abcopbumm ra3oB n3 atmocdepbl U Npy 3p03MM NOYBbLI, B TOM YMChE:
pacTBOPEHHbIE OpraHMYeCcKne U MUHepasnbHble BelecTBa, a Takke rpybogucnepcHble npu-
Mecu (4acTuubl Necka, rMuHbl, rymyca);

- BELWEeCTBa TEXHOTEHHOro NPOUCXOXAEHNS B pasnMyHoM ha3oBO-OUCMEPCHOM COCTO-

AHUNN. HerTeI'IpO,EI,yKTbI, BbiIMbIBa€Mbl€ KOMMOHEHTbI OOPOXHbIX I'IOKprTVII7I, coeaunHeHnAa T4a-
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xenbix metannos, CIMAB n gpyrme KOMMNOHEHTbI, NepeYeHb KOTOPbIX 3aBUCUT OT Npoduns
npeanpusaTUi MECTHOW NPOMbILLIIEHHOCTH;

- bakTepumanbHble 3arpsa3HeHnsl, NocTynarwme B A0OXKAEBYHO KaHanM3aumo npm Heyao-
BNETBOPUTENBHOM CaHUTAPHO-TEXHUYECKOM COCTOSIHUM TEPPUTOPUM WU KaHaNU3auWOHHbIX
ceTen.

YcpeaHeHHble AaHHble No yAenbHOMY BbIHOCY €CTECTBEHHbIX NMpUMecen C LOXOEBbIM
CTOKOM C TeppuTopun 60nbLUMX rOPOAOB NPV MAOTHOCTU Hacenenuna, 6nunskon k 100 yen/ra,
a TaKke cpegHUX U MarnblX ropogoB C COBPEMEHHbIM YPOBHEM BriaroyctponcTea npuBeaeHbl

B Tabnvue 1.4 [4].

Tabnvua 1.4 — YaenbHbi BbIHOC 3arpsA3HSOLLINX BELLECTB C MOPOLCKUX TEPPUTOPUIA

3arpsAsHsoLWwme KOMMNOHEHTHI YaenbHbI BbIHOC, Kr/(ralfof)

B3BelueHHble BelecTBa 2500 v

OpraHquCKme BellecTBa Nno rnokasarendam:

- XK 1000
- BMK20 140
Hedrenpoayktsl 40
BuoreHHble 3neMeHTbI:

- coefiMHeHnsa asoTa 6

- coeanHeHuns gocdopa 15

D Ins manbIx U cpeaHUX ropoAoB CO CTapoi Mano3TaXHOWN 3aCTPOMKOM M HeJoCTaTOYHbIM YPOBHEM Bra-
roycTponcTBa yCpeaHEHHbIV yAenbHbIN BbIHOC B3BELLEHHbIX BellecTB Ha 20 % 6onblue.

Mo ocTanbHbIM NOKasaTensMm npu oTNNYMKU cenuTebHon NNOTHOCTM OT BenuumHbl 100 yen/ra ncnonb3yoT
nonpaBoYHbIN KO3dhduumneHT, paBHbin /100, roe M — cenutebHasi NNOTHOCTb HaceneHns paccMaTpuBaemMo-

ro obbekra.

XapakTepHblM 1 Havbonee onacHbiM NS BOOHbIX OOBLEKTOB SABNSETCA 3arpsi3HeHue
NMOBEPXHOCTHbIX CTOYHBbIX BOA HedTenpoaykramu, kak npasuno, copbupoBaHHbLIMU Ha B3Be-
LLUEHHbIX BeLLleCTBax.

Pasbpoc 3HaveHunn 3arpssHeHHocTu [NCB ropoackmx noceneHnn no OCHOBHbIM 3a-
rPA3HSAIOLWNM KOMMOHEeHTaM ropasgo 6onblwe, yem y NCB, n MoxeT gocturatb ABYyX nopsa-
KOB.

Ha 3arpsasHeHHocTb [1CB B CTOPOHY NMOHWXEHUSA BNUSET NPUTOK MHPUNbTPALNOHHBIX
N ApeHaxHbIX BOA (Tak Ha3biBaeMbli COOCTBEHHbIN pacxon Konnekrtopa). OTu BOAbl, Kak
npasuno, cnabo 3arpsisHeHbl. 1o nmetowenca nHdpopmMaunm, MHTEHCUBHOCTb 3TOrO NPUTOKAa

TakoBa, YTO B Nnepuwon A0XOen Manoh UHTEHCUBHOCTU OH CMocoOeH B HECKONbKO pa3s pas-
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0aBnsATb 3arpsi3HeHHbIE NOBEPXHOCTHLIE BoAbl [5]. MponcxoxaeHmne cobCTBEHHOrO pacxona B

3HAYUTENBHOM CTEMEHN CBA3AHO C APEHUPOBAHNEM YyTEYEK U3 CUCTEMbI BOAOCHABXEHUS.
1.1.4 Cneundomka yCnoB1MN KOHTPOJIA pacxoda U 3arpA3HEHHOCTUN CTOYHbIX BOA,.

"CB xapaktepusyloTcst HepaBHOMEPHOCTbIO pacxoga U HenpeackasyeMoCTbio CocTaBa
BO3MOXHbIX 3arps3HSAOWMX BeLWeCcTB. JTO 3aTPyAHAET MPOU3BOACTBEHHbLIA KOHTPOSb Kak
npeanpusatTMem-aboHeHTOM, Tak 1 opraHnsaumen BKX.

Mpobnembl yCNoXHATCA AeNCTBUEM crneayowmx 06 bekTUBHbIX (PaKkTOPOB:

OT0 CBA3aHO C A4ENCTBUEM CrieayroLmMX 00 bEKTUBHbBIX (DAKTOPOB:

- U3BMEPEHNE OTHOCUTESNbHO HEBONbLUMX PacxXO4oOB CTOYHbLIX BOA BeCbMa 3aTpyaHu-
TeNbHO. OTO CBAA3AHO KaK C Be3HanopHbIM XapakTepoM OBWKEHUS CTOYHOW BoAbl B Tpybo-
npoBoAax, Tak N C HanNM4YMeM B CTOYHbIX BOAAX pasHOro poda rpyboamMcnepcHblX 3arpasHe-
HUN N UCTOYHMKOB BrnoobpacTaHunin, KOTOpble He AT BO3MOXHOCTU NPUMEHATL NS ydeTa
CTOYHbIX BoA obopyaoBaHue, MUcnonb3yemoe B BOAOCHabXeHuW. Ha pbiHKe CcylecTByHOT
npmnbopsbl, B TOM YMCNE 3NEKTPOHHbIE, CNOCOBOHbIE (MO Aeknapaumm npou3soanTenen) name-
pATb HeBoOMbLUME pacxobl CTOYHbIX BOA4 B 6e3HanopHbIx TpybonpoBogax. HoO cToMmocTb nx
OYEeHb BbICOKA, YTO MPU HaNUYNUKN HECKONBbKMX BbIMYCKOB OYEHb 3aTpaTHO ANnd aboHeHTa;

- o4eHb BonbLuyto Npobnemy nNpeacraBnsaeT agekBaTHbIM NPo6ooT6op Npu HeGoNbLLUMX
pacxogax CTOYHbIX BOA, YTO CBA3AHO C TEXHWYECKON HEBO3MOXHOCTbLIO (6€3 MCnonb3oBaHUA
aBTOMaTU4eCKNX NPOBOOTOOPHNKOB) 0TOGPaTL NPobbI M3 NIOTKA KaHANM3aUMOHHOro Konoaua
Nnpu HEAOCTAaTOYHOM Cri0€ CTOMYHbIX BoA. K coxaneHuto, NpuMMeHeHne aBToMaTU4eCcKux npo-
600T6OPHUKOB KpanHe pefKko, B TOM YMCIIE MO NPUYMHE UX 3HAYNTENBHOW CTOMMOCTN;

- BHYTPMCYTOYHas AMHaMMKa pacxona u KOHLEHTpaunn 3arpsa3HEeHNIA.

[MpakTnyeckn oTCyTCTBYET BO3MOXHOCTb LierieHarnpaBeHHOro BO34enCTBUA Ha COCTaB
CTOYHbIX BoA. B coBpemeHHon cutyaumm 75 % — 85 % mnx obpasyeTca B XKUITOM CEKTOpE, Ha
KOTOPbIN HE pacrnpOCTPaHAKTCA HUKaKMe perynatopHble BO3OeNCTBUSA (3a peakuM UCKIToYe-
HMEM BO3MOXHbIX MEp CO CTOPOHbl OpraHu3auuun, 3KCnyaTupytlowern MHOrOKBapTUPHbIN
AOM, B Crnyyae 3acopOoB KaHann3aunoHHbIX TPy6onpoBOAOB NPy HANU4MmM JokasaTensCTB BU-
Hbl >kunbua). CoBpeMEHHble ObITOBbIE CTOYHbIE BOAbl XapaKTEPU3YHTCA OLLYTUMbIMU KOH-
ueHTpaumamm HedtenpogyktoB (1-3 mr/n), CI1AB, deHonoB (kak NpoOyKTOB XW3Hepes-
TEeNbHOCTK), UMHKa, Mean 1 Opyrux BewecTs. 3a nocnegHee aecaTuneTne B HECKOMbKO pas
Bblpocnn koHueHTpauum CIMAB n doccopHbix coeanHeHun (pocdaTtosB) B pesynbTate ux
NCNONb30BaHMS B KaYeCTBE AETEPreHTOB B ObITY.

C6pocbl npeanpuaTnin-aboHEHTOB PErynMpyroTCca psiaoM HOPMaTUBHBIX akTOB, Npen-

nUCbIBaOLWMM UM cobnogaTb AonyCctuMble KOHUEeHTpauun. OpHako CbaKTVI‘-IeCKOe BbIMOJIHEe-
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Hue aTux TpeboBaHWN Ha NpakTuKe He Bcerga MOXeT ObiTb HA4EeXHO MPOKOHTPONUPOBAHO.
Pag npon3BoacTB, ABMAAOLWNXCA HENPEPbLIBHbIMU, MOXET ObiTb MPOKOHTPONMPOBAH OTHOCHK-
TenbHO nerko (c yyetom npobnem otbopa npob, onucaHHbIX Bbiwe). MNMponssoacTea ¢ npe-
PbIBUCTLIM MPOM3BOACTBEHHbIM LMKIIOM, K COXarneHuto, YacTto obnagatoT u nonb3yTcs Tex-
HUYECKUMWN BO3MOXKHOCTSIMU MO YMEHbLUEHNIO COPOCOB NpU NPOBEAEHUN KOHTPOSBHOMO OT-
6opa npob. N3BecTHa Takke npobnema HegOCTaTOYHON JOCTOBEPHOCTM OTYETHOCTW.

M Tem Bonee HEKOHTPONMMpPYEMbI MOMEHTbI 3anmnoBbIX COPOCOB, B OCOGEHHOCTU, KOrga
CO CTOYHbIMWM BoAaMu cbpacbiBalOTCA XMUOKME OTXOObl NMPOM3BOACTBA, OCALKM NOKasbHbIX
OYUCTHBIX COOPYXKEHUI, HEKAYECTBEHHAA NPOoAYKLMS NMMBO Cbipbe.

B KpynHOM HaceneHHOM MyHKTe Ha MNpakTuke OOHApY>XUTb BMHOBHOMO B 3arinoBOM
cbpoce BecbMa 3aTpyagHUTENBHO, @ Ha YPOBHE AoKa3aTenbCTB (hakta cbpoca ona cyga —
MHOIFOKpPaTHO TpyAHEeE.

CBepxHOpMmaTUBHbIE COPOCHI MOryT OUKCMPOBATBLCA MyTEM MPUMEHEHUS crneuunanb-
HbIX MOCTOB KOHTPONsi COPOCOB C MCNOMb30BaHMEM aBTOMATU4YECKMX MPOB6OOTOOPHMKOB
n (Mnn) aBTomMaTU4eCKMX aHanmsaTtopoB. OgHaKko CTOMMOCTb TONMbKO 06opyaoBaHus Ang Ta-
KOro nocta o4yeHb BbiCOKa. TexHunyeckasa pabodas rpynna He pacnonaraet MHgpopmMaumnen o
Hanuyum B Poccunckon degepaummn Ha Bbinyckax abOHEHTOB TakMx MOCTOB, NpefHa3Ha4veH-
HbIX 4515 KOHTPONA CO CTOPOHbI OpraHu3aumm, akcnnyaTtupytowen LICB.

BoamoxHocTu BnnsiHua Ha coctas [1CB, nocTtynarwLwmx Ha O4YUCTKY, BECbMa BbICOKMW.
K Takum BO3MOXHOCTSAM, Hanpumep, OTHOCATCS:

- nogaepXaHue ynuu ropoga B nopsiake, CBOEBpeEMeHHasi ydbopka mycopa ¢ ynuu, He-
AonylieHne CTUXUNHBIX CBasok;

- OPraHN3aLUMOHHO-TEXHUYECKME MEPONPUATUSA, HarnpaBriEHHblE Ha COKpaLLEHWe Bbl-
HOCa MpUMEcCeN 3a CYEeT opraHu3aumm perynsipHon ybopKu TeppuTopun, nogaep’kaHue ro-
POACKMX Maructpanen n ynuu, B Nnopsigke, CBOEBPEMEHHLIN PEMOHT LOPOXHbIX NOKPLITUR, a
TaKkKe orpaxaeHuve 30H o3eneHeHus Gopatopamu, UCKNIOYAWMMN CMbIB TPyHTa BO BpeMS
WHTEHCUBHbIX NIMBHEBbLIX JOXAeW, ybopka Mycopa C ABOPOBbIX TEPPUTOPUIA, HEOONYLLEHNE
CTUXUMHbIX CBarioK, opraHmn3auuns yoopkn 1 BbiBO3a CHera ¢ aBTomarmcrparnemn, CTOSHOK aB-
TOMOOMWMBHOrO TpaHcnopTau T . 4.;

- Hagnexawasa BepTuKanbHas MnaHMpoBKa, NPENSTCTBYOLWAA CMbIBAaHUIO FPyHTa Ha
TPOTYyapbl U NPOE3XNe YacTu ropoaa;

- HegonyLleHne pasnMBoB aBTOMOBUITLHOIO TONMMBa 1 Macna.

Ho 3T BO3MOXHOCTM HaxoaAaTCHA BHE chepbl KOMMNETEHLUNN opraHn3aunn, aKcnmnyaTu-

pytowmx LICB.
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OpHako oHW MoryT BNuATb Ha cbpockl [NCB oT TeppuTtopuin NPOMBILLIIEHHBIX Npea-
NPUSATUIA, NYTEM CBOEBPEMEHHOIO KOHTPOMS CTOYHbLIX BOA, BbIABNEHNSA NOAKNoYeHMn cbpoca
NMPOMBILLMEHHBIX U XO3ANCTBEHHO-ObITOBLIX CTOYHbIX BOA B AOXAEBYHO ceTb. HO 3TO o4eHb
Tpyaoemkasa paboTta, Tpebyowaa Hanmuna crneumanbHOro obopyaoBaHua ANg TenenHcnek-
UuKn ceTen Ans BbIABNEHUS HE3aKOHHbIX BPE3OK.

C yyeTOM U3NOXEHHOro cnegyeT KOHCTaTUpoOBaTh creayloLlee:

- BO3MOXHOCTU opraHu3aunn, akcnnyatupyowmx LICB, BnuaTe Ha coctaB Cbipbs, MO-
cTynatoLwiero Ha 06paboTky (T. €. CTOYHbIX BOA), BECbMa M BECbMa OrpaHuUYeHbI;

- COCTaB CTOYHbIX BOJ UMEET BEepPOSATHOCTHbIA XapakTtep, OCOBEHHO MOBEPXHOCTHbIX
CTOYHbIX BOA, KOHLUEHTPALMN OCHOBHbIX 3arpA3HSAOLNX KOMMNOHEHTOB B KOTOPbIX M3MEHSAOT-
Csl B TeYEHNe OAHOro A0XAA OT MakCUMarnbHO BO3MOXHbIX 40 HyNs. Jllobble BenMYnHbl, Npu-
HUMaeMble ANA pacyeTOB COOPYXXEHWUN, OOMKHbl UMETb BEPOATHOCTHYH OLEHKY (NPOueHT

obecnevYeHHOCT AaHHON BESNUYMHDI).
1.1.5 HepaBHOMepHOCTbL O6pa3oBaHusa NCB

lMoHATMe HepaBHOMEPHOCTU obpas3oBaHus OTHOCAT Tonbko Kk CB, Tak kak pacxoa
NMCB onucbiBaeTCA WHbIMW, BEPOATHOCTHLIMWU, 3aKOHOMEPHOCTSIMWU, CBA3aHHbIMW C aTMO-
chepHbIMU ABNEHNAMMN.

[MpUTOK CTOYHBIX BOA, B 3HAYUTENBHOW CTENEHN HEPABHOMEPEH, YTO OTpaXkaeT CyTOou-
HbIi U CE30HHbIN PUTM XU3HW HaceneHus u paboTbl NPOMBbILLNIEHHOCTU. HepaBHOMEPHOCTb
BblpaXkaeTcs Kak YyacoBas (B Te4eHue CyToK) U cyTovHasa (B TeyeHue roga). Yacosasa Hepas-
HOMEPHOCTb, Bblpaxaemas 4acoBblM KO3(PUUMEHTOM HepaBHOMEPHOCTU (Kuac); yBENUYM-
BaeTCHA NpWU CHWXEHUN yAenbHOro BO4ONoTpebneHms B pesynbtate Mep 3KOHOMUM BOAbI BO-
AOKaHarnoMm n HacerneHuem.

UeM MeHbLUe HacerneHHbIM NYHKT U Kopode KaHannsaunoHHas ceTb, TeM bonee Bbipa-
XeHbl CyTOYHble KonebaHusa nputoka cTouHbix Bog Ha OC CB (Bblwe Kuac).

OCHOBHbIE NPUYMHBI CYTOYHOW HEPABHOMEPHOCTHM B TEYEHME roaa:

- CE30HHbIE N3MEHEHNSA YMCINEHHOCTN HaCENEHHbIX MYHKTOB (OTTOK HaceneHusa us ro-
poOoB, MPUTOK B KYPOPTHbIE 30HbI);

- peskme yBenuyeHusi NOCTYMNMEeHUs NMBHEBbIX BOL B Nepuoabl CUMbHbIX NIUBHEN U
CHEroTasiHm4.

[OHN ¢ MakcuManbHbIMU NPUTOKAMKU CTOYHbIX BOA B LEHTPanu3oBaHHYO CUCTEMY BO-
pootBefeHus [CB, Kak npaBuno, NpUxXoaaTcst Ha OCEHHUI CEe30H, Koraa Ha hoHe YCTOMYMBO-
ro yBenu4eHuUs exeaHeBHOro MPUTOKa ObITOBLIX CTOYHbLIX BOA Hepedku 3aTsXHble A0XAW,

nmnbo Ha nepunon BeCeHHero cCHerotadHu4.
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MpumennTensHo k NMCB HepaBHOMEPHOCTb MOCTYMNSIEHNS CTOKOB B CUCTEMY BOAOOT-
BeJEeHUs HaCTOSMbKO Berivka, YTo MMeeT onpefensiollee 3HavyeHue, Kak npu pacdete ceTu
AOXOEBOW KaHanu3aumm, Tak U COOPYXeHU o4YnCTKN. B BonblunHCTBE cnydYaeB BeCb 06beM
NMOBEPXHOCTHBIX CTOYHbIX BOA B MEpPUOA BbiMaAeHUs NMBHEBbLIX UMW 3aTAXHbIX MarnoOWHTEH-
CVBHbIX JOXOEeN He MOXeT BbITb HanpaBneH Ha OYUCTKY MO TEXHUKO-IKOHOMUYECKMM COO0b-
paXXeHUsM.

CornacHo CI132.13330-2012 [2] Ha O4YUCTHblE COOPYXEHWUA [O0ShKHA OTBOAUTHLCSH
Hanbonee 3arpsa3HeHHast YaCTb MOBEPXHOCTHOIO CTOKa, KoTopas obpasyeTcsa B nepnoapbl Bbl-
nageHnsa Joxaewn, TasgHUs CHera m OoT MOWKM AOPOXHbIX MOKPbITUW B KONIMYECTBE HE MeHee
70 % rogoBoro obbema CToka Ans cenuTebHbIX TePPUTOPUA U NNOLAAO0K MpPeanpuaTuin,
OGnM3KNUX K HUM NO 3arpsi3HEHHOCTU, U BCero obbema CToka C NowWaaok NpeanpusTun, Tep-
PUTOPUSA KOTOPbIX MOXET OblTb 3arps3HeHa cneunguyeckMmn BelecTBaMu C TOKCUYHBIMU
CBOWCTBaMM UMM 3HAYNTENbHBLIM KONTMYECTBOM OpraHN4eCcKuUxX BELECTB.

O6sa3aTenbHbIM 3NEeMEHTOM COopyXeHun ouncTkm MNCB aBnsowme akkyMmynupyoLime
pesepByapbl, BbIMOMHALLWNE PYHKLMM HE TONBKO HAKOMMEHNA CTOKa, HO N ero yCpeaHeHNsa v
YaCTUYHO — OCBETMEHMS.

[ToBEPXHOCTHbIE CTOYHbIE BOAbI C TEPPUTOPUN MPOMBbILLMIEHHBLIX 30H, CTPOUTEMbHbIX
NnoLwanoK, CKNaackmx XO3AWCTB, aBTOXO3ANCTB, a Takke 0CO60 3arpsA3HEHHbIX Y4acTKOB,
PacnosioXXEHHbIX Ha CcenuTebHbIX TeppuTopuax noceneHun (6eH3osanpaBOYHble CTaHUUW,
aBTOCTOSIHKW, aBTOBYCHblE CTaHUUKU, TOProBble Y TOProBO-NOrMCTUYECKME KOMMMEKChI U Ap.),
nepen cbpocom B LeHTpanuM3oBaHHble cuctembl BogooTBedeHuss CB wvnu MNCB AomkHbl

noapepraTtbCA OYUCTKE Ha JTOKalibHbIX O4YUCTHBIX COOPYXEHUAX.
1.2 Ounctka ctouHbix Boa LICB HaceneHHbIX NYHKTOB

1.2.1 3agaum n meToabl OYUCTKU CTOUYHbIX BOoA

NopgoTpacnb OYUCTKM CTOMYHLIX BOA4 BO3HMKNA B Poccum B KoHue XIX — Havane
XX Beka npakTu4eckm O4HOBPEMEHHO C CUCTEMaMM KaHanmsauuu.

lMpencraBneHns o ToM, NOYEMy U [0 KaKoW CTENEeHU Hago YMCTUTb CTOYHbIE BOAbI NO-
ceneHun, B nocnegHue 120 net HeOQHOKPATHO U3MEHANUCL. Bcerga B ero ocHoBe nexano
npeactaBneHme o HeobxoaAMMOCTM 3aWmnTbl BOAHbIX OOBbEKTOB OT 3arpsi3HEeHUsi, 04HaKO Lenu
N HanpaBfeHnsi 3TOW 3aLUMThbl NOCNeA0BaTENbHO PacLUMPANNCL NO Mepe YriybrneHnsa 3HaHun
O npoueccax B BOAHbIX 06beKTax n 0 cocTaBe CTOYHbIX BOA. MI3Ha4anbHO, Kak yXXe cKasaHo,
npecrnegoBanacb B OCHOBHOM LiEfb 3aLLUUTbl UICTOYHMKA NMUTLEBOrO BOAOCHADXEHMs, N03TO-

My B Ha4dare pasBuTUA oTpacnun, BO BTOPOM nonoBuHe XIX Beka, Nofd 3arpsasHeHnsMu nogpa-
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3ymeBanu ocefaroLline opraHuyeckme BeLecTBa, ANs yaaneHnsa KoTopbix bbinn paspaboTta-
Hbl OTCTOMHWUKM PasfnU4YHbIX KOHCTPYKUMIA, 3aTeM, C Havyana XX Beka, — Takke U opraHude-
ckue 3arpasHeHus. NMpakTuyeckn cpasy yHMBepcanbHbIM METOLOM MX yaaneHusa ctana ouvo-
normvyeckas odncTka (Tak HasblBaemasi BTOpUYHas, nocne nepBuYHON — B OTCTOMHMKAX), KO-
TOpas, Ha4yaB pa3BUBATLCA Kak MeTon eCTECTBEHHOM o4ncTku (nons cunbTpaumm, uonpy-
Abl), BbICTPO TpaHCcopMMpoBanacb B WCKYCCTBEHHbIN Mpouecc. TexXHONOorMm O4YUCTKA B
aspoTeHKax (C MOMOLLbIO aKTUBHOIO Mna — HenpuKpenneHHoro coobLecTsa MMKPOOpPraHus-
MOB) 1 B BuodpunbTpax (C NOMOLLBI NpUKpennieHHon rnonneHkn) Obinn paspaboTaHbl Npak-
TMYeckn opHoBpemeHHo. OaHako BHavane npenmyLlecTBeHHoe pa3sButne (ocobeHHo B
CCCP) nonyyanu webeHoYHble 6uounbTpbl Kak 6onee nNpoCTble  COOPYXEHMS,
He Tpebytlowme cneumanbHoro obopygoBaHusa (BO3AYXOAYBHbIX arperaTtoB U aspaTopoB).
Ha ypoBHe BnnoTb Ao manbix n Hebonbwmnx OC MBC (B TepMmunHonorum Tabnuupsl 1.18) atn
COOPYXeHNA Oblnn NPeMMyLLEeCTBEHHO pacnpocTpaHeHbl BNoTb Ao 1970-x rogoB U Ha cero-
AHSALWHWIA OeHb SKCMyaTupylTca Ha gecaTkax (oueHo4Ho — Ao 200) obbekTax.

Ha Bcex obbekTtax ounctkm CB, NnOCTpOeHHbIX B TOT Nepuon, UCnonb3yeTcst Knaccu-
Yyeckmn Habop COOpPYXEHUN MEXaHMYEeCKOW OYMCTKW, BKAOYAKOWNMA B cebs npouexusaHue,
yaaneHue necka n nepBu4HOE oTCcTamBaHue.

Cnepyrowen 3agaden, kKotopad crana pewatbcs (HO He Besge: B EBpone oHa
He cTaBunacb A0 KoHua XX Beka), Obino obe3sapakmBaHne CTOYHbIX BOA, KOTOPOE Ha npak-
TUKe BbINO TOXAECTBEHHO UX XITOPUPOBAHMIO.

Ha Bcem npoTsxeHun 3Toro nepuoa passuTus NoAOTPaCHM OYeHb BornbLUIOe BO3AEN-
CTBME Ha Hee oKasblBana CaHUTapHO-rUrmeHn4eckasa Hayka.

Bo BTOpor nonoBuvHe XX Beka MnogoTpacrnb Hadana pasBuBaTbCs WM Kak Npupoao-
OXpaHHasA, a He TonbKo caHuTapHas. B 1960-1970-e rogbl Ha bOHE MacCOBOro CTPOUTESb-
cTBa BOAoOXpaHunuLy Bbina ocos3HaHa npobnema HeraTMBHOMO BIIMSHUA Ha BOAHbIE OOBLEKTbI
asoTa n gocgopa (Tak HasblBaeMbIX OBUOrEeHHbIX 3NeMeHTOB). OTO NPUBENO K BypHOMy pas-
BUTMIO TEXHOSOMMIN, HanpaBfieHHbIX Ha UX yaaneHue, a 3aTtem K NPOMbILIEHHOMY BHeape-
HWIO 3TUX METOOB.

OaHOBpPEMEHHO C pas3BUTUEM METOO0B OYUCTKM CTOYHbIX BOA BO3HMKIA 3adadva obpa-
6oTkn ocagka. B nepBble gecaTuneTusa passuTtus NOAOTPACHM OHa peluanacb UCMonb3oBa-
HMEM WNOBbIX MMOLWAA0K, 3aTeM, C POCTOM MaclTaboB OYUCTHBLIX COOPYXXEHWUA, BO3HUKNA
HeobxoanmMocTb B bonee 6bicTpoM 1 3dhPEKTUBHOM COKpallleHMM obbema ocagka, 4To npu-
BENO K CO3JaHuio annapaToB MexaHudeckoro obesBoxuBaHus. HectabunbHble cBOWCTBa
ocajgKka, CKMOHHOCTb K BbICTpOMY 3arHMBaHuio notpeboBanu pasBuTMS METOA4OB cTabunmsa-

umm (obecneyeHns cTabUNbHOCTU Ocagka Mpy XpaHeHuu U ncnonb3oBaHun). CTpemreHne
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YMEHbWNTb 06BbEeMbl yaandemMoro ocagka NpuBESiO K pasBUTUIO TEXHOMNOIMMI TEPMUYECKOM
06paboTkn (CyLlKka, CKuraHme u ap.).

3a pybexxom B nocnegHue roabl OCHOBHOE HanpaBreHue coBeplueHcTBoBaHua OC
LICB B HacTosiLee BpeMsi HaXoaUTCS HE B 3KCTEHCUBHOWN (MOBbILLEHME KayecTBa OYMUCTKU U
paclUMpeHne nepeyHs rapaHTMPOBaHHO yaanseMblX 3arpsi3HEHWU), a B MHTEHCUMBHOW MocC-
KOCTU N Npexge BCEro 3akrovaeTca BO BHEAPEHUN TEXHOSOMIW, HanpaBlieHHbIX Ha 3Hepro-
n pecypcoapdektnBHocTb. Npoucxoant kapauvHanbHaa cmeHa napagurmel OC LUCB — ¢
nepexoaomMm OT 3afaym OYMCTKM (YHUYTOXEHUSI 3arpsa3HEeHnin) K 3ajade pekynepauumn Bcex
KOMMOHEHTOB CTOYHbIX BOA, NpY cCOXpaHeHMn apdeKTMBHOCTN O4MCTKU. pexae Bcero, aToT
noaxo HarnpasrfeH Ha 3HepreTuyeckyo cdepy, Ha UCNoMb30BaHME BELLECTB, BblOeNeHHbIX
N3 CTOYHbIX BOA, ANdA nonyvyeHusa aHeprun. Mo pagy NpuYmH, rmaBHast U3 KOTOPbIX — OTCYT-
CTBUE Mep MO CTUMYNMPOBAHUIO anbTEPHATUBHOW SHEPreTUKK, a Takke n3-3a obunusa Hepe-
LWEHHbIX 3a4a4y B 4aCTU OYMCTKM CTOMHbIX BOA, OaHHOE HanpasreHve moaepHusaumm OC
LICB B Poccum npakTuyeckn He pa3BuBaeTCs.

Takum 0B6pasom, coBpeMeHHas MHXEHEepHasi Hayka M NpakTMKa pasnuyaloT crieayto-
lMe 3agadn, pellaemble NOAOTPacibld OYMCTKM FOPOACKUX CTOYHbIX BOA, obecneyeHHble
cneumanbHO pa3paboTaHHbIMU TEXHOMNOMMSMU U METO4aMK pacyeTa:

- yoaneHue rpybogmcnepcHbiX NpuMecen, necka, nnasarwLLnX BeLWecCTB,;

- yoaneHue opraHu4eckmx sarpsisHeHun (6e3 BblaeneHms nHAMBUAyanbHbIX BELWECTB);

- yoaneHuwe coeguHeHu asoTa u gocopa;

- ob6e33apaxnBaHmne OYNLLIEHHbIX BO;

- 06paboTka 0cagKoB CTOYHbIX BOA C LieNbto NomydYeHns nodoyHon npogykummn (buora-
3a, opraHmM4yeckoro ygobpeHus, NoYBOrpyHTa, peKkynbTUBaHTa U T.MN.) UK NPaKTUYECKN He-
OnacHOro MnNu ManoonacHoro oTxoga, nNpeAHasHa4YeHHoOro A pasMeLLeHNsa B OKpyXatoLlen
cpege.

HepeLlleHHOCTb OAHOM UIM HECKONbKUX U3 3TUX 3aday Ha KOHKpeTHbIx OC dopmupyeT
aKkonornyeckme npobnemsbl, CBA3aHHbIE C AAHHBIM OO BHLEKTOM.

3akoHoOMepHOCTU cneunarnbHon ouncTkn FCB oT Taxenbix meTannos, Apyrnx cneuu-
oMyecKknx 3arpsi3HEHW [eTanbHO He UccrnegoBanucb, M JaHHas 3adada Ha npakTuke
He peluanacs.

HauvHasa ¢ 70-x roqoB XX Beka akTMBHO M3yyaeTcs npobrnema TsKemnbiX MeTansnos,
3aTeM TOKCUYHbIX OpraHU4yecKkuUx BELLECTB, O4HAKO B OCHOBHOM MPUMEHUTENbHO K ocagkam
CTOYHbIX BOA, rAe MOryT HakannuBaTbCa 3TU BeLWecTBa, BblaendemMble B Npouecce OYUCTKU.
PesynbTtatom aTuUX UccrnegoBaHnin SBUNUCb Kak TEXHOMNOMMYeckne, Tak 1 agMUHUCTPaTUBHbIE

peweHnsa B aTon cdepe. NpMMeHUTENbHO K CTOYHBIM BOAAaM NoceneHnn He Obinu paspabo-
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TaHbl U He MPUMEHSIOTCA crneunduryeckne TEXHUYECKMe pelleHus Ons OOMNOSNHUTENBHOro
CHXKEHUS KOHLIEHTPAUUIN TSXKeNbIX MeTarnnoB 1 cneunguyecknx opraHn4eckux CoeANHEHNN.
3a pybexxom aTa cutyaumusa He paccmaTpuBaeTcs kak npobnema, Tpebyowas peweHns: ag-
hEKTUBHOCTb BMOMOrMYECKON OYMUCTKM MO yaANeHUIo TSXKenNbIX MeTannoB Npu3HaeTcsa gocTa-
TOYHOW. B pesynbTate cOpoChbl OCTAaTOYHbIX KOHLUEHTPaLUW TSHKemNbIX MeTanoB CO CTOYHbIMU
BOJAMWN MOCENEeHUN KOHTPONMPYIKOTCH, a Takke BO MHOIMX CTpaHax nognexart onnarte, HO
He HOPMUPYHOTCA.

B XXI Beke OonblLiOe BHUMaHWE yOensieTcsa BO3AEWCTBUIO FOPMOHAsbHbIX W nekap-
CTBEHHbIX NpenapaToB Ha BbICLUME BOAHbIE OpraHn3Mbl U (Yepes nonagaHve B Bogo3abopsbl)
Ha opraHunam yenoseka. OgHAKO 3TN UCCreoBaHUSA NMOKa YTO He MONy4Ynunm TeXHONOrM4yecKo-
ro pasBuUTUS NPUMEHUTESIBHO K CTOYHBLIM BOAAM MOCESIEHUN.

[Mpobnema NOBEPXHOCTHbLIX CTOYHbLIX BOA B pa3HbIX CTpaHax pellanacb no-pasHoMmy.
B EBpone uctopudeckn passmBanacb obuiecrnnaBHas cuctema BOAOOTBEAEHUS CO COOpOM
BCEX BUOOB CTOYHbIX BOA B OOHY cUCTeMy. QTO Takke Oblfo CBSA3aHO € TeM, 4YTO B XIX Beke B
EBpone pellanacb ToNbKO 3afjaya OTBEAEHUA CTOYHbIX BOA M3 ropoda M 3alimTbl UCTOYHMU-
KOB MUTbEBOro BOAOCHAOXeHNA (MyTem cOpoca CTOYHbIX BOL HUXKE MO TEYEHUIO).

B Poccun, rge ctpouMTenbCTBO CUCTEM KaHanu3auuMuM Hayarnocb CyLEeCTBEHHO Mno3f-
Hee, ObINM MPUMHATBI BO BHWMaHWE HedocTaTkM obuiecnnaBHbIX CUCTEM (CYLLECTBEHHO
fbonblwme AguameTpbl KOMNNEKTOPHOW ceTu, ropas3go bonee HepaBHOMEpHas Harpyska Ha
OYUCTHbIE COOPYXEHUS N Op.), N pa3BUTUE MNOLLMO MO NYTU CO3OaHUA pasfernbHbIX U Nony-
pasgernbHbIX CMCTEM BOogoOTBeAeHNS. B nepByto oyepeab co3gaBanvcb CUCTEMbI OTBEAEHUS
rOPOACKNX CTOYHBIX BOA U Cpa3y — COOPYXEHUSA NX OYUCTKMW.

[Mpobnema 04YMCTKM NOBEPXHOCTHBIX CTOYHbIX BOA4 A0 Havana 1970-x roqoB UrHopmpo-
Banacb. ObLwas TeHaeHUMa pasBUTUS BOJOOXPAHHOW AeATEeNbHOCTU B Hallen cTpaHe bbina
HanpasneHa NpeMMyLLLeCTBEHHO Ha CokpalleHue cbpoca 3arpsasHstowmx Bewects ¢ CB, To-
roa kak [NCB, obpasyowmeca Ha TeppUTOpPMM NOCENEHUIN, OTHOCUN K KaTEropum yCrnoBHO
YUCTBIX, N NX BNNGHWE HA KA4yeCTBO BOAbl BOAHbLIX OOBHEKTOB NPaKTUYECKN HE YYUTbIBANOCh.
OcHoBHOM 3ajadent cuMTanocb MX OTBeJeHue BO u3bexaHue NoaTONNEeHUA MOHUXKEHHbIX
TEPPUTOPUN XKUMOW 3aCTPONKKN 1 npeanpusatin. CTpoUTENbLCTBO LEHTPANM30BaHHbIX CUCTEM
A0XOeBOW (NIMBHEBOW) KaHanusauuvm npegycmaTpusanochb MpenmyLLecTBEHHO B KPYMHbIX U
cpeaHux ropogax. Beinyck NMNCB B BogHble 06beKTbI NpoBoAnScs 6e3 04MCcTkM 1 3anpeLlancs
Ha y4acTKax BOAOEMOB, cneunanbHO OTBEAEHHbIX A5 OTAblXa HaceneHus.

[MepBble HOpMaTuBHble TpeboBaHMA Ha CTPOUTENBCTBO OYMUCTHBLIX COOPYXEHWU OIS
NMOBEPXHOCTHOrO CTOKa Bbinn chopmynmpoBaHbl Tonbko B 1975 rogy B NpaBunax oxpaHbl

MOBEPXHOCTHBIX BOA OT 3arpsi3HEHMSI CTOMHbIMU BoAaMu (B 3TOM peaakuuMmn He AeNCTBYIOT Ha
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HacToAWMA MOMEHT). C 3TOro MOMeHTa Ha4yanocb MaccoBOE NPOEKTUPOBAHME U CTPOUTENb-
CTBO COOPYXEHUM MO OYUCTKE NMOBEPXHOCTHBIX CTOYHbIX BOA,.

OpaHako Ha cerogHsILLHMA AeHb o4ncTke noasepraetca He 6onee 10 % rogoBoro oob-
eMa NoBEPXHOCTHOrO CTOKa, OPraHM30BaHHO OTBOAUMOIO C Tepputopumn nocerneHun. Hambo-
nee pasBuTa cuctemMa OTBEOEHUS U OYUCTKU MOBEPXHOCTHOro CToka B r. MockBe, oHaKo U
TaM CyLLECTBYIOLLUNE OYUCTHbIE COOPYKEHMSA MPUHMMAOT NOBEPXHOCTHbIN CTOK € 35 % KaHa-
N30BaHHON TEPPUTOPUM ropoaa.

TexHonornyeckn 3agadm OYUCTKU MOBEPXHOCTHbBIX CTOYHbIX BOA MocrefoBaTesibHO
pasBMBanuCb OT yaaneHus nnasaloLmnx BELEeCTB K OYNUCTKE OT B3BELUEHHbIX U OpraHNYeCcKnx
3arpsisHeHU, npexae Bcero HedpTenpoayKToB. YaaneHve gpocatoB Tam, rae 9To akTyanb-
HO, MPOM3BOAAT C MOMOLLbIO peareHTOB-KOarynsiHTOB, KOTOpble TakkKe WHTEHCUOUUMPYIOT
yaaneHue B3BelLEeHHbIX BelwecTB. OcBOeHMEe TexHonormm ¢ buonnaTto No3sonseT (B Tensbin
nepuoa) yoandatb as3oT Tam, rae 310 aktyanbHo. C nomolbto Y®-ycTaHOBOK BO3MOXHO pe-

waTb 3agady obessapaxunsanus NCB.
1.2.2 Cneuncpuka TepMMHONOrMM NOAOTPACIIU MPUMEHUTENBLHO K onucaHuio HOT

ConocTaBneHune TEPMUHONOTNN OYUCTKMN CTOYHbIX BOO U TEPMUHOB ONMMCaHUA NMpouns-

BOACTBEHHbIX NPOLIECCOB npmuBeaeHo B Tabnuue 1.5.

Tabnuua 1.5 — MeCTo OCHOBHbIX NpoLEeccoB oTpacnu B TepmuHonormm HAOT

OcHoBHble Tep- .
DYHKLMOHaNbHbLIN aHanor
MWHbI OMUCaHUs OnpepneneHune cornacHo CyuiecTBeHHble
B OYUCTKE FOPOACKMX
NPON3BOACTBEH- MHCT 22—2014 oTnnyust
CTOYHbIX BOA
HbIX MPOLIECCOB

Cbipbe MpeomeT Tpyaa, yxe npetep- | MocTynatowme ctoyHble Boabl | CTOYHbIE BOAbI
MeBLUMA N3BECTHbIE N3MEHEHUS He SBNATCS npeamMe-
non Bo3gencTBem Tpyaa u TOoM Tpyda

noanexawumn gansHenwen ne-

pepaboTke

rlpOI/ISBOﬂ,CTBeH- COBOKyI'IHOCTb B3aumMocBa3aH- | O4McTKa CTOYHbIX BOA W o6pa- np0I/I3BO,EI,CTBeHHbII7I

HbI npoLiecc HbIX UNKX B3aMMOAeNCTBYoLWMX | BOTKM ocaka npouecc saBnseTcs
BWOOB AEeATENbHOCTU, TPaHC- He NpPon3BOACTBOM TO-
dopmupytoLast BXogHble NoTo- Bapa, a ycrnyrom

KM B BbIXOOHblI€ MOTOKAU
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OcHoBHbIe Tep-
MWHbI OMUCaHNS
NMPOWN3BOACTBEH-

HbIX NMpoLueccoB

OnpepneneHune cornacHo
MHCT 22—2014

DyYHKLMOHaNbHbIN aHanor
B OUYMCTKE FOPOACKMX

CTOYHbIX BOA

CyliecTBeHHble

oTnnyunA

TexHonornye-

CKne npotecchl

Mpouenypbl 4O6bIYK ChIpbS, €ro
06paboTkn, TpaHCNOPTUPOBa-
HWS, CKNaaMpoBaHus U XpaHe-
HWUSI NPOAYKUMK, KOTOPbIE AB-
NSIOTCA OCHOBHOW COCTaBHOWM
4YacTbio MPON3BOACTBEHHOIO

npouecca

OTpenbHble CTaaun OCHOBHOIO
npouecca 0OYUCTKN CTOYHOM BO-
Obl 1 00paboTkmn ocagka u co-

NYTCTBYOLLMX NPOLIECCOB

OuuncTKka CTOYHbIX

BOJ — 93TO BblOENEH-
Has B JaHHYIO cdepy
perynupoBaHus rpynna
TEXHOJOrM4YeCcKMx nNpo-
LeccoB 60MbLWOro nNpo-
N3BOOCTBEHHOIO Npo-

Liecca BoooTBeAeHNs

Mpogykuns

[MonesHbln pe3ynbTaT Npous-
BOACTBEHHOWN AESATENBHOCTU
NPOMBILLIEHHOrO NPeanpUsTUS,
COOTBETCTBYIOLLNA HOPMATUB-
HbIM JOKYMEHTaM, TeXHUYEeCKOMn
OOKyMeHTauun, npeaHasHaveH-
HbI ANg peanu3auumm notpebu-

TenaAm

OuunLLeHHbIE CTOYHbIE BOAbI, a8
TaKkKe TexHU4yeckasa Boga, Boaa

ana nonmea

CoBnagaet (AomKHO
coBnagaTb) B YacTu CO-
OTBETCTBMS HOpMaTUB-
HOW 1 TEXHUYECKOW Oo-
KyMeHTauuw.

He coBnapgaet B yactu
peanusaunn noTpebu-
Tent. NpumeHnTensHO
k LICB noTtpeburtens
onriaymBaeT ycnyry oT-
BEAEHWSI U OYNCTKM BO-
abl. [le-dbakto onnaym-
BaeTCs CyLLEeCTBYOLLUI
ypOBEHb 04nUCTKU. Mo-
XeT Takke onnayu-
BaTbCsA nepexon Ha 60-
nee rnyboKyt OYMCTKY
(MHBECTULMOHHas Co-

cTaBnsowas Tapuda)
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OcHoBHbIe Tep-
MWHbI OMUCaHNS
NMPOWN3BOACTBEH-

HbIX NMpoLueccoB

OnpepneneHune cornacHo
MHCT 22—2014

DyYHKLMOHaNbHbIN aHanor
B OUYMCTKE FOPOACKMX

CTOYHbIX BOA

CyliecTBeHHble

oTnnyunA

Mo6oyHas npo-

AyKuus

Mpoaykuus, nonyyYeHHas B pe-
3ynbTaTe yTUnusauum oTXo40B
OCHOBHOTO NMPOW3BOACTBA, UK
no60o4YHble NPOAYKTbl OCHOBHOMO

npon3BoaCTBEHHOIo npouecca

MpoayKkuua 3 ocagka CTOYHbIX

BOJ, UM Ha ero OCHOBE:
6uoras, meTaH;

ynobpeHus (opraHuyeckue, op-

raHoO-n3BeCTKOBbIE€, OPraHOMU-

Cosnapaet. Bonble
OCHOBaHWin cynTaTb 3TO
no6oYHbIMKM NpoayKTa-

MU

HepanbHble, KOMMNOCThI, doc-
dopHbIe);

MOYBOIPYHTLI, PEKYNbTUBAHTDI;
anekTpuyeckas u Tennosas
3HEpPrusi, Nony4yeHHsle n3 Be-
LLEeCTB, TENNOTbI UMW NOTEHL M-
anbHOWM 3HEePrnM CTOYHbIX BOA

nT. A

1.2.3 TexHONoOrn4YeckKkne U 3KONorM4yeckne acnekTbl pasBUTUA nogoTpacnm

OYUCTKM cTOYHbIX Bog B CCCP n Poccumn

B cepeaunHe 1970-x rogoB nogoTpacsiib 04MCTKM CTOYHbIX Bog B CCCP, HecmoTpsa Ha
YpesBblYaHO HU3KYH AOCTYMNHOCTL CheunanmnanpoBaHHoro obopyaoBaHns, 3aHMMana no pe-
3ynbTaTtam cBoen paboTbl OOHO U3 NMANPYIOWNX MeCT B Mupe. lNpakTuyeckm Bce ropoaa 6bl-
NN OCHALLEHbl COOPY>XEHNAMM BUONOrMYecKon OYNCTKN. Pa3paboTkn oTe4YeCTBEHHbIX Cneum-
anucToB MO3BONUAM peLlaTh 3a4avym OMUCTKM C MUHMMAsbHbIM OO bEMOM COOPYXEHUN U Ka-
NUTanbHbIX BIIOXXEHUNA.

HauuHasg ¢ aToro nepuoga, passutne NnogoTpacsv Ha 3HaYMTerNbHbIM Nepunos BpeMeHn
ObIN10 HanpaBnNeHo No NyTU YriyGneHUs OYUCTKU OT B3BELLEHHbIX BELECTB. 3HAaUYNTENbHbIE
cpencTBa BKNaablBanucb B COOPYXEHUA OOOUYMCTKM CTOYHbBIX BOA, CO3[aBaBLuMecs Ha 6ase
3epHUCTbIX unbTpoB. CTagusa SOOYMCTKM NO3BOSIANA NOBbICUTb 3EEKTUBHOCTE OYUCTKM
CTOYHbIX BOJ OT B3BeLUEHHbIX BelecTB U opraHudeckux coeanHenun (BIK) Bcero Ha He-
CKOSbKO MPOLEHTOB MPY CTOMMOCTU COOPYXEHUN U UX JKChnyaTauum A0 MoroBuHbI 3aTpaT
Ha OCHOBHOM MpPOLEeCC OYUCTKU. BOSbLUIMHCTBO NOCTPOEHHbLIX B TOT NEPUOL COOPYKEHUN [O-
OYUCTKM B HaCToSLLEEe BpeMs He paboTaeT unu paboTtaeT HeahdekTnBHO (CM. pa3aen 3).

Mpn atom go cepeamHbl 1990-x roaoB pelleHne akTyanbHOW 3agavn yaaneHusa asota
n doocopa npakTuyeckn NrHopMpoBariochb (HECMOTPSA Ha Cepbe3HbI YPOBEHb NPOBEAEHHbIX

B 1980-e rogbl uccrnegoBaHuKW), Torga Kak 3a pybexxom yxe CcO BTOPOW MOSIOBUHLI
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1970-x roqoB TexHonormu yaaneHus asota n gocdopa akTMBHO NPUMEHANUCL NpU co3fa-
Hun OC CB. CnegyeT OoTMETUTb, YTO 3ajaya co3faHusa coopyxeHun pgoouuctku [CB ot
B3BELUEHHbIX BELWEeCTB M OpraHU4eckux coeauHeHun, onpegendemblx nokasatenem bIK,
He CTONb akTyanbHa A4S NPOMbILIEHHO Pa3BUTbLIX 3apybeXxXHbIX CTpPaH M Ha CErogHALIHUNA
OEHb.

OpHako, noxanyu, BaxkHenwwee BNUAHWE Ha pas3BUTUE NOAOTPACHM OoKasaso (aktnye-
CKOe pacnpocTpaHeHMe Ha cOpocbl CTOYHbLIX BoA TpeboBaHun no cobnogenunto MAK ans
BOOHbIX OOBbEKTOB PbIOOXO3ANCTBEHHOIO HasHaveHud. BaxHO oTMeTuTb, 4To AaHHble MOK
Oblnn paspaboTaHbl 4N OLEHKM COCTOAHUA BOOHbLIX OOBHEKTOB, HO HUKAK He A5t HOPMUPO-
BaHust cOpocoB CTOYHbIX BoA. Hopmatumebl atux MAK eguHel ansa scen tepputopun Poccui-
ckon depepaumn, N UX NPUMEHEHME HE 3aBUCUT OT MPUPOLAHO-KNUMATUYECKNX, reOXuMnde-
CKMX, TMOAPOXMMWNYECKUX N TMAPOSIOrMYECKNX 0COBEHHOCTEN BOAOEMOB. ITO NPUBOAUT K TO-
My, 4TO geuncteme aaHHblx MNOK pacnpocTtpaHseTcss Ha BOAHble OOBbEKThI, B KOTOPbLIX ecTe-
CTBEHHble (POHOBbIE KOHLUEHTpaLUnn BeLLEeCTB MOryT NpeBbiwaTh ycTaHoBneHHbIn MNOK B ge-
CATKM pas.

Mpu paspaboTke MNOK npobnema nx TexHN4Yeckom AOCTUXKMMOCTM B NpoLEeccax OYUCT-
K1 B NpUHUMNE HE paccMmaTpusanach.

YuntbiBas OTCYTCTBME TEXHOSOMMIN AOCTUXKEHNA Bonbluen Yyactn aTux TpeboBaHui m
OYeHb BbICOKYID CTOMMOCTb JOCTMXEHUSI BONbLUMHCTBA OCTasnbHbIX, NEpPexXon K HOBOW CUCTe-
Me TpeboBaHUN NPUBEN K PasBUTUIO CPa3y HECKONbKNUX HEraTUBHbIX NPOLECCOB:

- Ae30pueHTaumnsa nogoTpacnm B 4acTu OPUEHTUPOB pa3BuTuS. B aToM kayecTBe B BU-
Ae OAMHAKOBbIX MO 3HAYMMOCTU 3aJad NpeabsBnsanncb, Hanpuvep, yaaneHne coeguHeHumn
a3oTa U TSXenblIX MeTannoB. Torda Kak Ha MpakTUKe HUKaKMX Mep no yaaneHuo TsXenbiX
METanfoB HUKOrAa WU HWUrge He npeanpuHMManocb B CBS3M C OTCYTCTBMEM cCrneumanbHbIX
TEXHONOMMU;

- bopmMmpoBaHMEe OTHOLLEHUS KO BCEM HOPMAaTMBHbLIM TPeOOBAHUAM Kak K HEBLINOI-
HUMbIM, YTO TOPMO3UT peanu3aumntio pearbHbIX 3a4ay;

- 3Ha4nNTENbHbIE BEeccMbICNeHHble 3aTpaTtbl Ha pa3paboTKy pasgerioB NPOEKTOB Ha
cTagumn SOOYMCTKU, KOTOPbl€ BO MHOIMMX crydasax ObisiM OTHECEHbI Ha 2-10 ovepedb CTPOou-
TenbCTBa N HUKOraa He Gbinn peann3oBaHbl;

- MaccoBoe pa3BUTUE TEHOEHLUMU K UCKaKEHUIO pakTUYECKUX JaHHbIX O 3arpsi3HeHHO-
cTn cbpacbiBaeMon BOAbl, HAYMHAsA C NOKasaTenen NPoeKToB, KOTOPbIE HE COrnacoBbIBanUCh
0e3 geknapaumn HesbinonHUMoro cobnogeHna MOKpuexos M 3akaH4YMBas UCKaXKEHMEM OaH-

HbIX XUMUKO-aHaNMTU4ECKOro KOHTPONSA paboTbl COOPYKEHUN;
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- OTKa3 OTBETCTBEHHbIX 1 NPOJECCHMOHarNbHbIX KOMMAHUA C MUPOBBLIM MMEHEM OT Yy4a-
CTUSA BO MHOMMX KOHKypCax Ha CO3aHue OYUCTHbIX COOPYXEHUN B YCNOBUSX NpeabaBNeHuUs
HepeanuayemMbix TpeboBaHun aoctmkeHns MOKpuexos, U, KaK UTOr, — pacnpoCTpaHeHne Ha
PbIHKE KOMMaHWIN, rOTOBbIX MOMyYaTb 3aka3sbl NyTeM HE4OOPOCOBECTHbLIX OBELLaHNI NOHOro
cobntogeHnsa Bcex TpeboBaHun;

- COKpaLleHue NMpUTOKa YacTHbIX MHBECTUUMA B NOAOTPachb Mpu CTOSb WATKUX YCIOo-
BUSIX paboThbl.

BeeneHne cuctembl onnatbl 3a cbpockbl U, B 0cobeHHOCTN, MeToauKkn mncuncneHns
pasmepa Bpeaa, NPUYNHEHHOro BOAHbIM OObeKTaM BCReACTBME HapyLUeHUsi BOOHOMO 3aKo-
HogaTenbCcTBa [6] BCe aTO, CO34ano yCnoBus, Npyu KOTopbIX MtobbiM paboTaroLwmnM He TOMNbKO
no NpoekTy, Ho u nydwe npoekta OC LUICB MOXHO BMEHUTb HEOBXOAMMOCTb OnMaTbl KOM-
neHcauum spega Ha CyMMbl, MHOIOKpaTHO MnpesbllwaroLme roqosomn goxon opraHmsaumm BKX
OT 3TOro BUAa AeATENbHOCTMU.

TpeboBaHMe ounwaTb CTOKM OO0 BENMMYUH KOHLEHTpaLM/A MoKasaTenenm HWxKe aHarno-
MMYHbIX €CTECTBEHHbIX (DOHOBbLIX 3HAYEHUI NPUBOAUT K CUTyauUUn, Korga CTOKM ¢ bonee Hus-
KMM cofiepXXaHMeM 3arps3HSALLNX BELLECTB, YeM B BOOHOM 0ObekTe, BCe paBHO paccmaTpu-
BalOTCH KaK HEQOCTATOYHO OYMLLEHHbIE, K TakuM NpeanpusaTusmMm BblaBuratoTcs TpeboBaHus
No BHECEHWNIO CBEPXHOPMATUBHON NMnaTthl U NPEAbABNSTCA MHOTOMUIIIMOHHLIE TpeboBaHUSA
O BO3MeELLEHMM Bpeaa okpyxatowen cpene 6e3 gokasatenbcrsa NpUYMHEHMS camoro ¢hakra
Bpena, a TONbKO Ha OCHOBE OTYETHOCTM CaMOro NpeanpuUaTUs.

MpumepHO Takas e cuTyauus BO3HUKNa B cdepe ounctkn MNCB. BmecTto co3gaHusa
Bonblwero konuyectea 0H6bEKTOB OYUCTKM, obGecneynmBaromx yaaneHne OCHOBHOW Macchl
3arpssHeHun, TpeboBaHne cobniogeHus MAOK 3arpasHAoLWmMX BELWECTB Ha BbIMYCKE OYULLLEH-
HbIX CTOYHbIX BOA B BOAHbIN OOBLEKT ChopMMpOBann TEHAEHUMIO CTPOUTENLCTBA HEMHOIO-
YNCMEHHbBIX TEXHNUYECKM CITOXKHbIX, AOPOroCTOALLNX B CTPOUTENBLCTBE M KCNNyaTaunm O4MCT-
HbIX COOPYXXEHUN C MHOIFOCTYNeHYaTOM TEXHOSIOrMYEeCKOM CXeMOW OYUCTKU, OPUEHTUPOBAH-
HbIX HAa OOCTUXKEHME HOPMAaTMBOB KayecTBa BOAbl BOAHbLIX OOBbEKTOB pbIOOXO3ANCTBEHHOIO
Ha3Ha4YeHus.

B uenom HepeanucTuyHass cMcteMa HOPMUPOBAHUS CYLLLECTBEHHO 3aTopMO3uia Mo-
AEepHU3aLMI0 OYUCTHBIX COOPYXEHUN NoAoTpacnuv, NpensaTcTBoBana fnpUTOKY MHBECTULMN B
Hee 1 TeM cCaMbiM HaHeCNa 3HaYMTEeNbHbIN yLepb COCTOSAHUIO BOAHBIX OO BbEKTOB.

HacToswmn cnpaBOYHMK, KaK 3NEMEHT CUCTEMbl TEXHOSOMMYECKOr0 HOPMWUPOBAHUSA
cbpocoB B pamkax pedopmbl, npoBoaumon [MpaButenbctBom Poccunckon depepauum B
aTON chepe, NpmsBaH co3aaTtb 060CHOBaHHYO 6a3y Ans peanncTU4YHOro HOPMMPOBAHUS, YTO

NO3BONMUT NPEeAOTBpPaTUTb HepauMoHanbHble 3aTpaThl ANns 6lomkeToB BCeX YpOoBHEN, npea-
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ckasyeMble ycrnoBusi paboTbl ANt UHBECTOPOB. Pe3ynbTaTomM 3TOro AOMKHO ABUTLCS MaKCK-

MalribHO BO3MOXHO€ B CJTOXXMBLUUXCA YCNOBUAX YMEHbLLUEHNE HeratuBHOro BO3OENCTBUNA Ha

OKpY)KatoLLyto cpefy OT 0GbEeKTOB NoA0TPACHU.

1.3 Ponb nogoTpacnu B 3aliuTe BOAHbLIX 06LEKTOB OT HeraTUBHOIro

BO34eNCTBUA NocerieHUM Ha BOAHble OO beKThl

Mo gaHHbIM MuHnpupoabl Poccumn (JJoknag o cocTosHUM M 06 OXpaHe OKpyXatoLien
cpeabl B Poccuickon ®enepaumm B 2013 rogy), B 2013 rogy B pesynbtaTe Npou3BOACTBa U
pacnpefeneHvs anekTposHeprun, rasa u Boabl (pasgen E OKB3[l) obpasoBanocb
31,5 mnpa M3 CTOYHBLIX BOA, YTO cocTaBurio 73 % OT obLiero KonmMyecTBa CTOYHbLIX BOJ B
cTpaHe. OgHako 3Ha4MTENbHAA YacTb 3TOro o6bemMa OTHOCUTCS K He3arpsi3HeHHbIM BOAaMm
OT NPOM3BOACTBA 3MEKTPO3HEPrun. M3 obuiero konmyectBa 3arpsi3HEHHbIX CTOYHbIX BO
(15,7 mnpa M%) 8,7 Mnpa M3 NpUXOAMTCS Ha CTOYHble BOAbl, 06pa3oBaBLUMECS OT AeSATenNb-
HocTu no pasaeny E. Mo aaHHbIM PocctaTa (Ha ocHoBe AaHHbIX Tabnuupl 1.5), 7,65 mnpa m3
OT 3TON BENMYUHLI (49 %) npuxoautcs Ha copocol LICB.

Mo AaHHbIM cTaTUCTUKK, okono 1,17 mnpa m3 cToYHbIX BOoA Obino cOpolueHo npen-
npuatuamu rpynnel E 6e3 ounctku, n3 obuwero obbema HeoUMLLEHHbIX CTOKOB MO CTpaHe
(3,3 mnpa m3). Taknum obpasom, oS HEOUULLEEHHBIX COPOCOB OT 06LLero o6bema copocoB B
3TON CcTaTUCTMYECKOW rpynne, Bkroyatowen cébpockl LICB, coctasnseT 15 %, npu TOM, 4TO
Nno BCeM OCTalnbHbIM rpynnam ata gons pasHa 26 %. OgHako MCNoSb30BaHHbIN CTaTUCTUYe-
CKMI NOOX04 He NO3BONSIET OLUEHUTb Aonto cobecTBeHHO LICB B HeounLeHHbIX cOpocax.

K ctatnuctmnyeckon rpynne «cbpoleHo HOPMaTUBHO OYMLLEHHBIX BOA» B rpynne E oT-
HeceHbl 1,08 mnpa M3, oaHako oTpacneBas NPUHaANEXHOCTb JaHHOro 06beMa HensBecTHa.

Cratnctnyeckass OTYETHOCTb, TakuM obpas3om, cymmmnpyeT abCONOTHO pasHOPOAHbIE
NMOTOKM: NPOMBbILLIIEHHbIE CTOYHbIE BOAbl (MPUYEM OT HE CaMbIX BOLOEMKMX M OMaCHbIX ANs
BOOHbIX OOBLEKTOB OTpacrie) U CTOYHble BOA OT HACESNEHHbIX MYHKTOB, NpoXoAdlume no
OKB3[] nog HasBaHMEM «MNpPOM3BOACTBO BOAbI». TakMm obOpasoMm, XU3HEeOesaATENbHOCTb ro-
poaoOB MpuUpaBHUBAETCA K (PYHKLMOHUPOBAHUIO 04HOro n3 cektopos BKX, He nmetowmx oT-
HoweHunsa kK FCB n MNCB n B npon3sogMmomM aHanuae BoobLle He BbiAenseTcs.

Takon nogxopn k copocam OC LICB kak k cbpocam npoMbILLfIEHHbIX NpeanpusaTuiA nNpo-
TMBopeunt BopgHomy kogekcy Poccuinckon Pepepauum, cornacHo KoTtopomy (ctaTbsa 65,
yacTb 16) LeHTpanu3oBaHHblE CUCTEMbl BOAOOTBeAeHMA (KaHanu3auuu), LeHTpanuM3oBaH-
Hble NMBHEBbIE CUCTEMbl BOLOOTBEOEHUS OTHOCATCA K COOpYXXeHusM, obecneymBaroLimm

OXpaHy BOAHbIX obbekToB OT 3arpAa3HeHnd, 3acopeHund, 3anrieHmna n UCToweHnda Boa.
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HeraTuBHOe BO3gencTBMe Ha BOAHble OOBbEKTLI OKa3blBaOT HAaceneHHbIe NYHKTbI B pe-
3ynbTaTe X1U3He4eATEeNbHOCTN UX HaceneHust u paboTbl opraHn3aumi, 06pasyoLLmMx CTOUHbIE
Boabl. [Mpn atom OC LUCB camn He 06pa3ytoT NpakTUYECKN HUKaKUX 3arpsasHeHnin. TexHomno-
rMMYeCcKUn npouecc Ha Hux (nogpobHee — cM. pa3gen 2) He NPUBOAUT K 06pa3oBaHMI0 HOBbIX
CTOYHbIX BOZ U OTXOO0B, @ NULb KOHLUEHTPUPYET U TpaHCOPMUPYET YXXe coaepXxalumecs B
nocTynaroLiem MnoToKe 3arpsasHsiowme BellectBa. CorrmacHO npoekTam, TeXHOMOrM4yeckumn
npouecc npeacraesnseT cobon npeobpasoBaHune (pekynepawmio) CTOYHbIX BOA4 B MOTOKN Be-
wecTs, 6e3BpedHble ANa oKkpyxawLen cpedbl 1 (UNM) UCnornb3yeMble B pasfnyHbIX oTpac-
nax xosancrtea. Takum obpasom, OC LICB nmetloT BogooxpaHHoOE 3Ha4yeHme, YTO 3aKpensieHo
B BogHom kogekce Poccuinckon ®egepaumm, a He NpeacTaBnaoT 3KONOrMYEeCKYy ONacHOCTb.

MoTteHunanbHas akonornyeckas onacHoctb OC LUCB (npexae Bcero OC ['CB) BO3HuU-
KaeT npu peanusaumm pUCKOB HapyLUEeHWUs TEXHOMOrMYeckoro npouecca, B TOM Yucne B pe-
3ynbtaTte aBapui. Takke Ha NpakTuke u3-3a npobnem c ytunmsaunen ocagka OHM CTaHOBAT-

CA OTX04aMu, 4aCTo HakKannmmBalkTCA Ha UINOBLIX nnowagkax, 3arpAaA3HAa OKpy>XaloLlyro cpe-

ay.
1.4 Uucpopmauma no nogoTpacnum

1.4.1 Obwme cBegeHUA O NpeanpuATUAX NOAOTPaCKU

PacnonoxeHve n macwtabbl nogoTpacnyM COOTBETCTBYIOT PACMONIOXKEHUIO N YUCIEH-
HOCTU HaceneHHbIX NyHKTOB B Poccurckon ®enepauuu.

Mo coctoanmnio Ha 01.01 2014 r. (Poccrat. PacnpegeneHne myHuumMnanbHbIX ydpe-
XOEHW No TunaMm MyHuuunanbHbiX obpasoBaHun Ha 1 aHBapsa 2014 roga) B Poccunckon
depgepaumm HacuMTbIBaNOCh: ropoAackux okpyros — 520, noceneHun ropoackux — 1660, no-
ceneHun cenbcknx — 18 525. CornacHo 3akoHOOaTernbCTBY, [MOHATUME «MNOCENeHne»
He TOXOEeCTBEeHHO MOHATUIO «HaceneHHbIN MYHKT». «[loceneHve» — <110]
He rpagocTpouTenbHas, a ynpasrneHdyeckaa eanHuua. [NpuMeHnTenbHO K ropoackum noce-
NEeHNsIM 3TO NOHATME coBnagaeT, K cenbCkum — HeT. [loceneHne yacto Bko4vaeT B cebs
HECKOJSbKO HacCefleHHbIX MYHKTOB.

OpHako konnyecTBo cywecTtByowmnx LICB n nx ounctHeix coopyxenuin (OC LICB) pa-
NEKO He TOXAECTBEHHO KONMMYECTBY HACENEHHbIX MYHKTOB, OTHOCALLMX K 3TUM KaTeropusim no
cnegylowmnmM npuvMHam:

- 3HaYNTENbHAA YacCTb CpeaHUX U MarnbIX CeNnbCKMX NoceneHun (3a UCKMYeHneM He-
AAaBHO CO34aHHbIX, NPeacTaBnalWwmMx cobon koTTempkHble nocenkn ¢ LICB) He umeeTt ueh-

Tpann3oBaHHbIX CUCTEM BOOOOTBEAEHNA,
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- 3Ha4nTENbHAA YacTb noceneHnn nmeet LICB Tonbko ons cmecun 6bITOBbIX U NPOU3-
BOACTBEHHbIX CTOYHbIX BOA (Tak HasblBaemMasi pasfefibHas cuctemMa BOAO0OTBeOEeHUs ), npu
39TOM NOBEPXHOCTHbIE CTOKM OTBOAATCA MO penbedy, 6e3 npumeHeHus LICB;

- 3HaunTenbHaa Yactb LICB nOBEpXHOCTHOrO CTOKa HE MMEET COOPYXXEHUN OYUCTKM,
cbpoc CTOKa OCYLLECTBISAETCA HENOCPEACTBEHHO B BOAHbIE OObEKTLI, 6€3 OUMCTKN.

Kpome Toro, He Bce ropoga u nocesniku ropogckoro tuna nmetot LUICB ans otsegeHus
ropoAcCKMX CTOuHbIX BoA. Mo gaHHbiM 3a 2008 roa, K HUM oTHOcuMChb 29 ropogoB (OKOSo
3 % obuiero nx Yncna B cTpaHe). B nx uncne 6oinu: 5 ropogos B Pecnybnuke Caxa (Akytus),
3 ropoaa B HoBocubupckon obnactu, no 2 ropoga B Kanyxckon, Koctpomckon, KypraHckon
obnactax, Pecnybnuke TeiBa n KpacHosipckom kpae, no 1 ropoay B [lepMmckom 1 AnTanckom
Kpasx, bpsaHckon, BopoHexckon, ApxaHrenbckon, AcTpaxaHckoW, [leH3eHcKoW, YnbsHOB-
ckon, Ceepanosckon, Omckon, YntnHckon obnactsax. Kpome toro, ewe 273 nocenka ropoa-
ckoro Tnna (20 % ot obuero umcna B Poccuickon denepaumm) He pacnonaratot LICB.

[aHHble PocctaTta no coctosiHmio Ha uionb 2014 roga npueeneHsl B Tabnuue 1.6. Kak
BUOHO, CUTyaLMsi HECKONbKO ynydwunacek: Tenepb LICB otcytctByeT B 2 % ropogoB v 18 %

NOCeJiKoB ropoacKoro Tuna.

Tabnuua 1.6 — Ctatuctudeckme gaHHble no konuyecTsy LICB

Yuncno HaceneHHbIX NYHKTOB, MMEKLWMX KaHanu3aumto (Ha KoHel, roga) 3HayeHue
FNopopa 1070
B MpoueHTax oT obLero nx yncna 98
Mocenku ropoackoro Tuna 1013
B MpoueHTax oT obLero nx yncna 82
CenbcKkue HaceneHHble NYHKTbI 7131
B MpoueHTax oT obLero nx yncna 5
YcTaHoBneHHas NPonyckHasi COCOGHOCTb OYMCTHBIX COOPYKEHUI — BCEro, Thbic. M3 B 57190,7
CYTKM
B ropoaCKOM MECTHOCTHU 54042,9
B CENbCKOM MECTHOCTHU 3147,8
VMcnonb3oBaHme MOLLHOCTM OYUCTHBIX COOPYXXEHWUN KaHanM3auum — BCero, B NpoLeH- 49
Tax
B ropoaCKOM MECTHOCTHU 51

CornacHo gaHHbIM cTatucTukn obuwee konunvectso LICB coctaBnsieT 9214 eguHuu,.

HaHHble no konnyectey OC LICB oTcyTCcTBYHOT, HO HOMWHASBHO OHO AOSTMKHO ObITh 6RM3KO K
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konuyectey LICB wn coctaBnate okono 9 Tbic. [Npu NpoekTHOM Npon3BOAUTENBHOCTH
57,19 MnH M3/cyT cpeOHAs NpoOeKTHas NPOU3BOAMTENbHOCTb ofHow LICB cocTaensiet
6200 m3/cyT, a cpegHuii NpuTok — okorno 3000 m3/cyT.

CnegyeTt OTMETUTb, YTO CYLLECTBEHHAs HeOorpy3ka OYMCTHLIX COOPY>XEHUW Ha npak-
TUKe Janeko He Bcerda o3HadaeT KOM(OPTHbIE YCNOBUSA SKCMfyaTauun n Hannume pesepsa
MOLLHOCTK. 10 OaHHBbIM YNEHOB TEeXHUYECKOW pabouyen rpynnbl, 3HauMTenbHas Yactb OC
CEenbCKUX MOCENeHNn MU MNOCEerikoB ropoaCcKoro Tuna HaxoguTCca B HEeYOOBEeTBOPUTENbHOM
COCTOSIHUM, @ YacTb MOMHOCTbLIO Bbiwa n3 cTpos. Ha mHormux 6onee kpynHoix OC vacTb nu-
HUA OYUCTKM BbiBEJEHa U3 3KCnsyataumm ns3-3a Hey4oBIETBOPUTENBHOIO TEXHUYECKOro Co-
cTosaHnA. Kpome TOro, NpoeKkTHas npou3BOAUTESIbHOCTb B MOAABMSKOLLEM YUCHe CUTyauun
OTHOCUTCS K BO3MOXHOCTU COOPYXXEHUN OCYLLECTBIATL 3afady yaaneHus opraHW4Yeckux 3a-
rPA3HEHUI, Torga Kak NpoBeAeHne OYUCTKN OT BMOreHHbIX anemMeHToB TpebyeT NpMMepHo B
2 pasa 6onblwero BpeMeHn obpaboTkn. Takke CywecTBEHHO, YTO COKpalleHue pacxona
CTOYHbIX BOA (CM. HUXE), MMeBLLee MecTO B nocnegHue 25 neT, He o3Havyarno nponopumo-
HaNbHOrO COKpALLEHUS Harpysku no 3arps3HeHusMm, B Gonblien cTeneHu onpeaensolmm
BpemMsi 00paboTkM CTOYHOM BOAbI.

Takum ob6pasom, cpegHas Harpyska B 50% OT NPOEKTHOM  MOLLHOCTU
(cm. Tabnuuy 1.6) Nywb NOKa3biBaeT HEKOTOPYHD BEPOSATHOCTb PEKOHCTPYKUUW OAHHbIX CO-
OPY)XEHUI C NepeBOAOM Ha HOBble TEXHONOrMK, 6e3 cTpouTenbCcTBa LOMNONHUTENbHBIX 006b-
€MOB EMKOCTEN.

MHpopmauma no konuyectsy obbektoB ouncTkn MNMCB HaceneHHbIX NyHKTOB BeCbMa
He3HauuTerbHa, YTO B LEerioM oTpaxaeT cuTyauuto no crtpaHe. MiHopmaums no cyuiecTsy-
owmm obbektam B xoge cbopa aHkeT Obina nonydyeHa Tonbko OT MockBbl 1M CaHKT-
MeTepbypra. 1o aKCNEPTHOMY MHEHUIO CMeumnanucToB, OMUCTHbIE coopyxeHnsa NCB ot ce-
NNTEBHBLIX TEPPUTOPMIA CYLLECTBYIOT (Kak Crneunann3npoBaHHble WHXEHEPHble O0BLEKTbI)
NPaKTUYECKN TONBbKO B KPYMHbIX FOPOAax.

Tem He meHee B MockBe Ha obuiee uncno BogosbinyckoB (okono 1400 en.) npwxo-
antca HemHormm 6onee 160 °C. O6wasn nnowaab Bogocbopa, CTOYHbIE BOAbI C KOTOPOW
oYMLLAITCA XOTA Obl B CaMbIX MPOCTbIX COOPYXeHWUsX (Mpyabl, LUTOBbIE 3arpsa3HeHuns),
He npesblwaeT 50 ThbIC. ra, TOrda Kak TOMbKO nnowanb aBTogopor B npegenax CagoBoro
Kornbua npesbiwaeTt 700 TbiC. ra.

B CaHkT-leTepbypre, roe BCA HEMCTOpUYECKAs YacTb 3aCTPOMKM KaHanuaoBaHa Mo
pasgenbHon cxeme, Ha 1038 BbinyckoB B BogHble 06bekTbl MeeTcs 4 OC MNCB, co3gaHHbIX

3a nocrniegnme 25 net. OHKM ouymwiatoT meHee 2 % Bcex NCB.
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[aHHble No KonuyecTBy NpeanpuUATMU U 00BLEKTOB, NognadarLWmx noa oobssa-
TenbHbIN Nepexon Nosfy4yeHne KOMMIEeKCHbIX pa3pelueHnn (1-a kateropus)

Ha HacToAwmnn MOMEHT KpUTEPUN OTHECEHUSI YCTaHOBIIEH NocTtaHoBneHuem [lpaBu-
TenbctBoM Poccunckon ®egepaumm ot 28.09.2015 r. Ne 1029 «O06 yTBEPXAEHUN KPUTEPUEB
OTHECEHUS OOBLEKTOB, OKa3blBalOLWMX HEraTMBHOE BO3OEWCTBME Ha OKpYXaloLyl cpeay, K
ob6bektam |, II, Il n IV kateropun» K 1-1n Kateropym O0OBHLEKTOB, OKa3bliBAKOLIUX HEraTMBHOE
BO3ENCTBME HA OKPYXatoLLyto cpealy OTHECEHbl OOBEKTbI OYUCTKM CTOYHbIX BOA, LlEeHTpanu-
30BaHHbIX CMCTEM BOAOOTBeAeHMs (KaHanm3auun) ¢ 06bEMOM OTBOAMMBLIX CTOYHbIX BOZ
20 TbIC. Ky6. M 1 Bonee B CyTKM, YTO MPUMEPHO COOTBETCTBYET YUCIEHHOCTWM HacCeNeHus
cBbiwe 50 TbiCc. Yenoeek (T. e. cpeaHne ropogam M BbIlE MO YUCIIEHHOCTU), OCHOBHOE BHU-
MaHue B JaHHOM CMpaBOYHMKE NOCBALLEHO 3TOW rpynne HacerneHHbIX MyHKTOB.

Obwee konn4ecTBO OOBLEKTOB, KOTOPbIE OOMKHbI ObiTb OTHECEHbl K 1-1 KaTeropuu,
cocTaBnsieT He 6onee 600 (c y4eToM TOro, 4TO psg ropogoB nmeet 6onee ogHoro OC NCB ¢
06bEMOM OTBOAMMbIX CTOYHbIX BoA 20 Thic. M3 1 Gonee B CyTKU, a TaKKe C y4eTOM HEMHOTO-
yncneHHolx OC MNCB, yoosneTBOPSOLWMNX 3TUM YCIOBUSM).

OueHo4Hble JaHHble Mo obLeMy KONMYecTBy OOBbEKTOB B OTPAcCiiv, MMEKLLMX NpaBo
A06pPOBOMBHO NPUCOEANHUTLCA K HOPMWPOBAHUIO MO TEXHOSOrMYEeCcKMM nokasatensam (co-
rnacHo nyHkty 12 ctatbn 31.1 ®efepansHoro 3akoHa ot 21.07.2014 r. Ne 219-®3 (c nsm. ot
29.12.2014 r.) «O BHeceHun nameHeHun B PepepancHbin 3akoH «O6 oxpaHe OKpyxaroLwen
cpenbl» 1 OTAeNbHbIE 3aKOHOAAaTeNbHbIE akTbl Poccuiickon ®epepauumns»).

O6buwee konuyectBo LICB, no gaHHbim PoccrtaTta, coctaBnsieT cBbiwe 8 ThiC. 0Obek-
ToB. OgHako nogasnsaowee H60MbLMHCTBO CEMbCKMX HAaceneHHblX NyHKToB He umeet LICB,
Takum obpa3om, JaHHOE KONMMYECTBO MMEET CyLLECTBEHHbIN pe3epB pocta. Ctonb 6onbLlioe
KONMYecTBO OOBLEKTOB, KOTOPbIE MMEKT MpaBO NepexoauTb Ha MofyyYeHUe KOMIMMEKCHOro
paspeLlleHus, co3gacTt npobnembl, KOTopble MOryT ObiTb pa3pelueHbl pa3paboTkon U BKIIHO-
YyeHnem B 3aKkoHogaTenbCcTBO HopM obuwero gencteus (HOL) ana takoro poga o6bLEKTOB,
T. €. o6WwenpuMeHnMbIX 06s13aTenbHbIX TPEOOBaHUIN, HE CBA3AHHbLIX C MOMy4YEHUEM WUHOUBW-

AyalnbHbIX KOMMJEKCHbIX paspeLueHvu?l.

1.4.2 OpraHu3auMOHHbIe U IKOHOMMYECKNEe OCHOBbI PpaboTbl NoAoTpacnu.

OKOHOMMYECKMe noKasaTenu npeanpusaTMm oTpacnm

O6bI4HO 3KcMnyaTauus BCEro BOAONPOBOAHO-KaHaNM3auumoHHoro xosamnctea (BKX)
OCYLLIEeCTBNSAETCHA eAMHOW OpraHu3auuen, kotopas TpaguUMOHHO Ha3biBaeTCH BOOOKAHANOM.
B oTaenbHbIX criydasix o4MCcTKa CTOYHBIX BOL NPOUCXOAUT Ha CaMOCTOSTENbHbIX OT BOAOKA-

HanoB NPeAnpUSTUSIX, MPUHUMAIOLLMX CTOYHbIE BOAbl HA OYMCTKY NGO No 4OroBopy C opra-
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Hu3aumen, akcnnyatumpyrowen LICB, nnbo no otaensHbiM goroBopam ¢ aboHeHTamu. B page
cnyyaeB akcnnyataumen cuctem LICB 1 o4nCTKOM CTOKOB 3aHMMalTCA NpeanpusTus,
He oTHocsLwmecs K cektopy XKKX.

Bonbwaga yactb opraHmsauun, akcnnyatupyrowmx OC LICB HaxoguTcs B MyHMUM-
nanbHON cOBCTBEHHOCTU (B XO3AMCTBEHHOM BegeHun MYT1, yypexgeHHbIX MyHuumnanuTe-
TOM, B cocTtaBe nmywectsa BKX). Hactb o6bektoB OC LICB 6bina npusatuanposaHa v npum-
HaONeXMT YaCcTHbIM KOMNaHMaM. YacTb KpYnHbIX O6GBEKTOB yNpaBnsaeTcsi HECKONbKUMM Kpyn-
HbIMW YaCTHbIMW orepaTopamMu Mo AOoroBopam apeHabl U KOHLeCCuM.

CyuwlecTByiolasa cuctema OTHOLIEHUA Mexay MyHuuMnanutetamm u BogoKaHanamu
BO MHOIMX Criy4yasix He cnocobceTByeT pasBuTuio otpacnu. OcHoBHblE (POHALI NPeanpuUATU
BKX go 1990-x rogoB 661 chopMMpOBaHbI 3a CHET CPeACTB MECTHOIO M roCygapCTBEHHOMO
OropkeToB (KpoMe Tex, KOTopble NpuHaanexanu KpynHbiM npeanpusatusm), a 60nbLUNHCTBO
opraHmsauun BKX Obino noaBeaoMCTBEHHO MyHuumMnanuteTam. B nocnegywowmin nepuog,
HEeCMOTPS Ha TO, YTO 3aJayun ITUX OpraHn3aumm U nx MHaHCOBbIE BO3MOXHOCTU MpakTnye-
CKM HWKaK He M3MeHWNUCb, CcyllecTtBoBaHWe BogokaHanos B popme MYT1 npuseno k unno-
31K UX OTAENbHOIO0 PYHKLUMOHUPOBAHUS OTHOCUTESNBHO rOPOAOB, KOTOPbIE OHW OBCMYXMBaA-
toT. B pesynbtate TpeboBaHMA MO yryylEHUO KadyecTBa OYUCTKM MNpeabsBrsioTCS
He PyKOBOACTBY HACENEHHbIX MYHKTOB, B KOTOPbIX 0OpasytoTCs CTOYHblE BOAbI U KOTOPbLIM
npuHagnexaTt OoCHOBHble (hoHabl, a BogokaHanam (MYIT) kak skobbl caMoCcToATENbHLIM Op-
raHM3aumsm, rnpum 9ToM 3arpasHUTENsM BoAHbIX 06bekToB. Takas nogmeHa agpecata npe-
TEH3UN, B TOM 4ucrie n 060CHOBAHHBLIX, MHOrOKPaTHO CHWXaeT UX 3(PPEeKTUBHOCTb, CBOAS
pe3ynbTaTbl K COCTaBMEHMWIO NNAaHOB, He ob6ecnevYeHHbIX PUHAHCMPOBAHNEM.

[aHHasa cuTyaums KapavHanbHO MOXeT OblTb M3MEHEeHa NyLb NPU Nepexoae K cucre-
Me ynpasneHunsa opraHmdaumamm BKX Ha ocHoBe koHueccui (M nogobHbIM B3aMMHO OTBET-
CTBEHHbIM CXeMaM OTHOLUEHU MYHULMNanuTeToB 1 oTpacnesoro 6usHeca). OgHako peanu-
3aLMI0 9TUX CXEM CAEPXKMBAOT HEOQOCTMXKMMbIE TpeboBaHMs K cOpocam CTOYHbIX BOA, U pUC-
K/ NpeTeH3ui NO BO3MELLEHMIO Bpeda BOAHbIM 06beKkTaMm, B pa3mepe, NpesbillatoLLemM rogo-
BOW goxon OT paboTbl obbekTa. [Anga 3apybexxHbIX KOMNaHUN NPakTUYECKN HEBO3MOXHO WH-
BECTUPOBaTb CPeACcTBa Ha Takux ycrnoBusax. [1Ba eQUHCTBEHHbIX (MPU 3TOM TEeXHUYECKU W
9KOHOMMYECKM yAauHbIX) nNpeueneHTa KpynHbix 3apybexHbix nisectmumii B OC LUICB n B8 OC
panoHoB HOxHoe BbytoBo n 3eneHorpag r. Mockebl cTanu BO3MOXHbLIMU TOJSIbKO B paMKax
BHYTPEHHEro CornaweHns ¢ BOAOKaHaroM, KOTOpPbIA COXpaHWn 3a cobon OTBETCTBEHHOCTb
nepeq KOHTPONMPYOLWNMKN OpraHamun 3a cOpoC OYMLLEHHbIX CTOYHbIX BOA.

OKOHOMMYEecKasd OCHOBa oTpacnn — nornyveHne opraHmsauuamm BKX onnatbl 3a cBou

ycnyrm oT abOHEHTOB Mo Tapudy 3a NogaHHy BOAOMPOBOAHYH BOAY U NPUHSATHIE CTOYHbIE

33



BoAbl. Pasmep Tapuda XeCcTko KOHTponmMpyeTca TepputopuanbHbiMu opraHamu ®enepanb-
HOW cny0bl No Tapudam. Tapud MOXeT BKMoYaTb B cebs1 MHBECTULMOHHYIO KOMMOHEHTY,
HO Npu 3TOM obLasa BenuymMHa Tapmda He MOXeT NpeBbILATh NPOLUNOroAHIo BonbLue, Yem
Ha yCTaHOBIEHHbIN [paBUTENbECTBOM UMHAEKC. YBenuyeHme Tapuda Ha ycnyrim BogocHabxe-
HUA 1 BOLOOTBEAEHUS, KaK NpaBusio, He npesbllwaeT nHnsaumo. MNMpn 3ToM 3HauYuTEenbHas
4YacTb €XerogHoro pocta Tapuda TepseTcs 3a cyeT b6onee CylecTBeHHOro pocta Tapudos
Ha 9HEeproHocuUTenn, YAOpOXaHus Heperynupyemblx ctaTen 3aTtpat (peareHTbl, obopyaosa-
HWe n Op.), BBEAEHME HOBbIX NaTEXeEN, a TakkKe, YTO OYEHb CYLECTBEHHO, 3a CYeT Npoaon-
XKalLEerocsa eXxerogHoro CHWXeHna BogonotpebneHns n BogooTseaeHus. MNMockonbky oons
nepemMeHHbIX 3aTtpaT, npsMo 3aBUCAWMX OT pacxoga Boabl, B opraHmsaumsax BKX
He npesBblwaeT 40 %, To Npu CHWXEeHUN pacxoa, Hanpumep, Ha 4 %, TOMbKO Ans KOMMeHca-
umm atoro (6e3 yyeta MHPNALMOHHOIO dpakTopa) Heobxoanmo noBbiCUTL Tapud Ha 2,5 % —
3 %. B pesynbtaTte gencTeusa gaHHbIX (akToOpOB CpeacTBa, KOTOPbIMU pacrnonaratoT opraHu-
3aummn BKX, B pearibHOM BblpaXXeHUN COKpaLLaTCa OT roaa K rogy.

Ona npegnpusatuin BKX cHwkeHne notpebneHnsa Boabl HE TONbKO NPUBOAUT K YMEHb-
LEHNIO Aoxo4a, HO N Hen3bexxHO TpebyeT LOMONHUTENbHbIX BIOXXEHWUA HA 3aMEHY CUIOBOTO
N TexHonormyeckoro o6opyaoBaHnNs, MOLLHOCTU KOTOPOro CTAHOBATCS U30bITOYHbIMM, Nepe-
Knagky TpybonpoBoaoB BOoOOCHAOXEHUSI C yMeHblUeHneM anameTpa Tpyb ans 6opbbbl € 3a-
cTtoeM Boabl B ceTax. OgHaKo 13-3a NpUMEHEHNST 93KOHOMNYECKM HEOBOCHOBAHHOMO Tapuda B
oTpacnu cpencTB Ha obecrneyeHne aHepProadPPEKTUBHOCTM NPaAKTUYECKM HET.

B pesynbTtaTte 4encTBUA BCEX OMUCAHHbIX (PaKTOPOB, YObITOYHbIMMK, MO AaHHbIM Poc-
CUNCKOM accoumaunmn BogocHabXeHns n BogooTeBeaeHus, aenattca 6onee 80 % opraHusa-
umm BKX.

[ononHutensHo Kk Tapudy opraHmnsaumm BKX mmeloT npaBo BbICTaBMATb aboOHEHTaM
KOMMeHCauVOoHHY0 nnaTy 3a HeraTMBHOEe BO3AencTBme Ha coopyxeHus LICB n 3a cbpoc 3a-
rPA3HSAIOLWNX BEWECTB B BOAHbIE 06bekTbl (MocnegHun nnatex — Tonbko aboHeHTam, cbpa-
cbiBalolWmM MeHee 200 m3/cyT, KpynHble abOHEHTbI AOMKHbI BHOCUTb 3TOT Mnatex B Ooa-
xeT).

B obwen cebectommocTn ycnyrm BogooTBeAEHUA COBCTBEHHO OYUCTKA CTOYHbLIX BOA
(Bkntovas 0bpaboTky ocagka), B 6onblIMHCTBE criydaeB 3aHumMaeT He 6onee 30 % — 40 %,
ocCTarnbHble CPeacTBa pPacxodytoTCs Ha 3KCnnyaTaumio ceTe U HAaCOCHbIX CTaHUMW BOOAOOT-
BeOeHuS.

BennumHa ctommocTtn ycnyr BogooTeeaeHns (Mo CeT ropofcKnx CTOYHbIX BOA) B pas-
HbIX MOCENIeHUsIX CYLLeCTBEHHO pasnuyaeTcs. Hekotopble AaHHble (MHopmauna Poccui-

CKOM accoumnauumn BogocHabxeHnsa n BogoOTBeAeHMS) NpmBeaeHbl B Tabnuue 1.7.
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Tabnuua 1.7 — CpefgHsis CTOMMOCTb YCNyr BOAOOTBEAEHMS NO deaepanbHbiM

OoKpyram n HekoTopbIiM pernoHam Poccunckon denepaunm (3a 2-e nonyrogme 2014 r.)

Okpyr, cybbekT Poccuiickonn depepaumm Tapud (Bknioast Hanbaskn An noTpe-
butenewn), py6./m3

Poccuiickaa ®enepauus 23,44
LleHTpanbHbii hepepanbHbii okpyr (LPO) 22,74
Tynbckasa obnactb 13,72
Koctpomckas obnactb 34,44
CeBepo-3anagHbii enepansHbi okpyr (C3D0) 25,32
KanuHuHrpagckas obnactb 8,42

Pecny6nvka Komu 48,13
FOxHbIV dhenepanbHbin okpyr (KOPO) 24,04
Pecnybnvka Agbires 13,8

KpacHogapckuii kpan 28,81
CeBepo-Kaskasckuin pepepaneHbivi okpyr (CKOO) 14,58
Pecny6nuka JarectaH 3,06

CTtaBpononbCcKuii kpaw 22,25
MpuBomkcknin dbegepanbHbin okpyr (MPO) 18,86
Pecny6nnka MopaoBus 11,41
Pecny6nnka Mapwuin 3n 26,07
Ypanbckuii oegepanbHbii okpyr (YpPO) 25,18
CeepanoBckas obnacTb 14,94
Amano-Heneuknn AO 73,13
Cubupcknin degepanbHbii okpyr (CPO) 23,0

KemepoBckasi obnactb 14,11
KpacHodapckun kpan 33,62
[danbHeBoCTOYHbIN dpeaepansHbiv okpyr (OPO) 44,39
Mpumopckunii kpan 17,24
Yykotckun AO 173,48

I'Ipvlmeanme —o KaXXgomy o0 npuBegeHa MMHMMaribHaa n MmakCmmarnbHasa BeNTM4YUHbI Tapl/ld)OB no

cybbekTam Poccuiickon depepaumn.
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Kak BngHo 13 tabnuupl 1.7, BenuumHa TapmudoB Jaxe no cCoCeaHUM 1 6riMskum K apyr
K Opyry no npupogHbiM M 39KOHOMMYECKMM YCITIOBUSIM OKpyram MOXeT pasnuyatbCs B He-
CKOSbKO pa3. OTO BbI3BAHO TEM, YTO TapudHoe perynmpoBaHme NponMcxoausio «OT JOCTUTHY-
TOro» YPOBHS, NPUHUMMNbI TEXHOMOrMYeckoro obocHoBaHnsa Tapuda ans JOCTUXKEHUA Heob-
XOAMMOro KayecTBa YCrnyr He NPUMEHSIOTCS.

[Mpouecc O4YNCTKM CTOYHbIX BOA HE SIBNSIeTCA MPOM3BOACTBOM TOBapa, a SABMSETCS
ycnyroun, okasbiBaeMon aboHeHTam LICB no oumctke ux ctoudHbix Bog. lMpy atom aboHeHT
onnadymBaeT OaHHYI yCryry UCXoas u3 gpakTUYeCcKuUx 3aTpaT opraHusauuu, akcnnyaTupyto-
wen OC LCB u dakTnyeckn npuMeHssemMbIX TEXHOMOrMK, T. €., ecnn Ha OC L|CB ncnonbay-
eTcs NPUMUTMBHAZA, ManoaddekTuBHasi, HoO NpPU 3TOM U MarnosaTpaTHas TexHonornsa (NMbo
BoOOLLE OTCYTCTBYET OYMCTKA), TO CTOMMOCTb 3TOW ycnyrn gnst aboHeHTa OKaxeTcs npe-
AEeNbHO HU3KOW (HyneBow), a ecnu Npous3BoanTCA rnybokas o4YncTKa CTOYHbIX BoA, nepepa-
BboTka ¥ yTunuMsauumsa ocagka, To CTOMMOCTb ycnyr ana aboHeHTa 6yaet makcumansHoW. B
aHanorm4yHom cuTyaumm, NPUMEHUTENBbHO K CBOBOAHOM PbIHOYHOW CUTyauuun, ycrnyrn unm To-
Bapbl HEHaanexawero kadecTtsa (He obecneymBatoLme 6e30NacHOCTbL OKpYXKatoLLen cpeabl)
ObInn Obl 3anpeLLeHbl, HO B cpepe ycrnyr BO4OOTBEAEHUA Takon Noaxod He npumeHuMm. [Mo-
ckonbky cdepa ycnyr LUICB He siBnsieTcst pbIHOYHOW, @ OTHOCUTCS K €CTECTBEHHBIM MOHOMO-
nmMsMm, To nHTepeckl Nnotpebutena B aton cepe npmssaHbl 3awmwate PCT n PAC. OgHako
B CBOEW OeATeNbHOCTU OHW PYKOBOACTBYIOTCS He obsizaTenbHoOCTbio obecneyeHus Tpebosa-
HUIM No rNy6oKon o4YnCTKe, a NULWb NoaaepXaHnem paboTocnocobHOCTU perynmpyemMbix 06b-
eKTOoB Mpu cobniogeHnn npefenbHbIX MHOEKCOB pocTa TapudoB. TeHOeHUMS Takoro passu-
TV HEeraTMBHa — OTCYTCTBUE OYUCTKM NPU MUHMManbHOM Tapude. Takum obpasom, K coxa-
NEHVI0, perynupoBaHue gaHHoW cdepbl pa3banaHCcMpoBaHO: NpeabsBeHNne OQHUMU rOCop-
raHamu TpeboBaHWN K Ka4ecTBY YCNyrn B BUAE XeCTKMX TpeboBaHui K COPOCY OUYMLLEHHbIX
CTOYHbIX BOA MPOTMBOPEYUT MO3ULMK APYrnX rOCOpraHoB Mpu3HaBaTb HEU3DEXHbIN cylle-
CTBEHHbIV POCT LieHbl Ha 3Ty YCnyry.

B Tabnuue 1.8 npuBeaeHbl gaHHble N0 ceb6eCTOMMOCTM YCNYr OYUCTKN CTOYHbIX BOA B
KOHKPETHbIX HaceneHHbIX NMyHKTax (Mony4eHbl B paMKax aHKeTUpPOBaHUSA NpeanpusaTun), no
CpaBHEHUo ¢ TapudamMn Ha ycnyry Bo4OOTBEOEHUSA B 3TUX NOCENeHnax. Y4ntbiBas mMarbin
o6bem gaHHbIX Mo ob6bektam OC [CB (cooTBETCTBYOLLMI KONMYECTBY AaHHbIX O6BbEKTOB B
nogoTtpacnu), 3gecb M ganee, B Criydae ecnu BUA CTOYHbIX BOA HEe yKasaH, NpuBoAMMbIE

AaHHble n nHpopmauus otHocates k OC MCB.
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Tabnuua 1.8 — CpaBHeHne cebeCcToMMOCTU OYMCTKM CTOYHLIX BOA C Tapndom Ha BogoOOTBEAEHUNE

MpoekTHas
Ne OC, cbe- | npousBoau- MpuTok B Tapud
CebecTonmocTb
nepanbHbln TEeNbHOCTb 2014 roay, TexHonorus Ha BOOOOTBEAEHNE,
Ha OC, py6./m3
oKpyr 0oC, TbiC. M3/cyT py6./m3
Tbic. M3/cyT
YpoaneHue asota un
1, C390 330 213 docgopa, ¢ 7,17 20,81
peareHTaMu
2, o0 80 37 To xe 14,33 23,36
3, C300 72 31 To xe 11,1
4, C390 17,1 14,9 To xe 6,74
5, C300 41 12,6 YpaneHue a3oTa 53,75 4,67
6, C300 10 55 To xe 13,3
7, C3900 10,5 45 To xe 27,78 14,27

1/3 — ypaneHue
8, 4eO 3000 2136 asoTa, 2/3 — nonHas 59 23,36

6uon. o4yncTka

9, U0 3000 1740 MonHasa 6uon. ouncTka 6,54 23,36
10, N®O 1200 781 To xe 2,95 10,21
11, N®O 650 383 To xe 3,63 13,48
12, 00 135 102 To xe 4,36 11,65
13, Co0 86 55 To xe 7,38 10,48
14, CO0O 80 34 To xe 14,37 10,56
15, A0 55 25,5 To xe 9,58 21,6
16, CKoO 14 29 To xe 20,67 13,7

[aHHble Tabnuubl 1.8 No3BONAT caenaTth CreayoLlmne BolBOAbI:

- BENUYNHbI ce6eCTOMMOCTMN OYUCTKM MO OBBbEKTaM pasnmyaloTcs (3a BblMETOM Kpau-
HUX 3Ha4YeHun) oo 5 pas;

- cebecTommocTb Bo3pactaeT ¢ 3-6 py6./mM3 ona kpynHehwwux crtaHumi go 10-15
py6./m* ana OC ¢ nputokoM 5-50 TbiC. M3/CyT;

- 3aTpaTbl HA OYMCTKY CTOYHbIX BOA 3a4acTyl HE KOPPEenMpyT C pe3ynbTaToM OYUCT-

kn. OBblYHbIE CTaHUMK nonHon Guonormyeckon oumctkm (Ne 13-15) n camble adhdeKTUBHbIE
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MO KayecTBY OYUCTKM COBPEMEHHbIE coopykeHus (Ne 2—4), npn oANHAKOBOW 3arpyske B Npo-
LeHTax oT NnpoekTHon npounssoantensHocty (MIM) nmetoT oagnHakoByto ce6eCToONMMOCTb;

- Ha MHOMMX OB6bEKTax MMeeT MecTo cuTyaunsd, korga cebecToMmMoCTb OYUCTKN CyLle-
CTBEHHO Bbile Tapuda Ha BogooTBeAeHue, T. e. pabota OC obecneumBaeTcs 3a cyeT gpy-
rMX UCTOYHMKOB (OpYrnx cocTasnsowmux Tapuda nnbo nnatel abOHEHTOB 3a CBepXHopMa-
TMBHbIE COPOCHI);

- B uenom cutyaumsa ¢ cebectonmoctbio Ha OC No NpoTMBOPEYNBOCTM N pasbpocam

3Ha4yeHur nosTopsieT obLyto cnutyaumto ¢ Tapudamm (Tabnuua 1.7).

1.4.3 AHanu3 o6 bLEKTOB NOAOTPACIM NO NPOU3BOAUTENBHOCTU, CPOKaM

JKcnnyaTtauymun, npon3soanTesibHOCTU, Harpy3kKe

Mpn cbope MHopMauun NO CNPaBOYHUKY 3anNpoc Ha NpefocTaBneHne MHopmMaumm
ObIn agpecoBaH 404 noceneHnam n ropoackum okpyram (BCcem, HacerneHme KOTopbiX NpeBbl-
waeT 40 TbIC. YeN. U B KOTOPbIX, COOTBETCTBEHHO, MOXET 00pa30BbIBAaTbCS CTOYHbLIX BOJ,
cabiwe 20 Tbic. M3/cyT).

PacnpegeneHne aTnx HacesieHHbIX NMYHKTOB NO YUCNEHHOCTN HaceneHus npuseaeHo B

Tabnuue 1.9.

Ta6n|/|u,a 1.9— Pacnpep,eneHme HaCeJ1eHHbIX NMYHKTOB — 00BbEKTOB PaccCbIfikKn aHKET Nno

YNCITEHHOCTUN HaceneHund

OueHoYHbIN KonuyectBo
KaTteropusa HaceneHHbIx o
YuncneHHOCTb HaceneHwus, TbiC. Yen. pacxof CTo4HbIX | B Poccuiickomn
MyHKTOB
BOA*, TbiCc. M3/cyT depnepaunm
"opopa-MUNIMOHHMKK Csbiwe 1000 Csblwe 300 12
KpynHewniume ropoaa 500-1000 150-300 25
KpynHble ropoaa 250-500 75-150 36
Bonbuwune ropoga 100-250 30-75 91
CpenHue ropoga 50-100 15-30 157
Manbie ropona [ns uenen pa3paboTku cnpaBoYHKKa Npu
aHkeTnpoBaHuM Bbina orpaHuyeHa auana- 12-15 89
30HOM 40-50 (00BbekThI | KaTeropum)
Bcero 404

*[pwn o6Lwem yaensHom BogootseaeHumn 300 n/yen B CyTKW.
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Bbinn nonyyeHbl 3anonHeHHble aHkeTbl OT 200 NoceneHnn U ropoackuX OKpyros, OT
BCeX (beaeparnbHbIX OKpPyroB u 6GonbliMHCTBaA cybbekToB Poccuiickon ®Pepepaummn. Takmm
o6pa3om, BbIGOpka nony4YeHHoM MHdopMaumm coctaBnseT okono 50 %, 4yTo crneayet oue-
HUTb KaK BeCbMa npeactaBuUTENbHY. B HaceneHHbIX NyHKTax, HanpaBUBLLUMX aHKETbI, Npo-
xunaetT 60% ropogckoro HaceneHunsa Poccurckon ®epepauuu.

PacnpeneneHne o6 beKTOB OYMCTKN CTOYHbLIX BOA, OTHOCUMMBIX K |- KaTeropum no Tep-
putopun Poccurckon Pefepaumm n ee cybbektam NonHOCTbIO COOTBETCTBYET pacnpeperne-
HUIO KPYMHbIX HACEMNEHHbIX MYHKTOB NO TEPPUTOPUN.

Hanbonbluee KONMYeCcTBO TakMx 06BLEKTOB HaxoguTcsa B criegyrowmx cybbvekrax Poc-
cuinckon denepaunn:

- MockoBckas obnacte — 42;

- KpacHopgapckuin kpan — 20;

- PoctoBckasa obnactb — 15;

- KemepoBsckas obnactb n Ceepanosckasa obnactb — no 14;

- JleHuHrpaackas obnactb — 13;

- MpkyTckasa obnacte — 11;

- CtaBpononbckui kpaun, Tatapctad u XMAO — no 10.

Ha a1 10 cybbekToB npuxoantcsa okono 40 % Bcex 06BHEKTOB |- kaTeropuu.

O6bekTbl nogoTpacnu, No KOTOpbIM Bbi NOMyYeHbl aHKeTbl, ANS AaNbHENLWEro aHa-
nn3sa 6bInn pasgeneHbl Ha Tpy rpynnbl Mo NPoekTHon npoudsoguTensHocTu (MI):

- cBblwe 300 Thic. M3/cyT: aHkeTbl NonyyeHsbl oT 19 npeanpusaTui no 20 °C;

- o7 100 go 300 Tbic. M3/cyT: aHKeTbl MosyyeHbl oT 28 npeanpuaTui no 30 °C;

- meHee 100 Tbic. M3/cyT: aHKeTbl MofyyeHbl oT 133 npeanpusaTuii no 150 °C.

O6bem OaHHbIX, NOSTy4YeHHbIX NO obbekTam ouncTku NCB, npu3HaH HegoOCTaTOYHbIM
Ans aHanuaa. [laHHble 6binn nonyyYeHbl BCEro oT AByx npeanpuatnin. MHgopmaums o cutya-
LMN B HUX NpUBEOEHA HUXKE.

AHanus pacnpegenexHma OC no rogam NOCTPOWKK (CPOKy Criyxbbl), a Takke AaHHbIE O

npoBeaEeHNN PEKOHCTPYKLMM NpuBedeHbl B Tabnvue 1.10.

Tabnuua 1.10 — AHanus pacnpegenerus OC 'CB no rogam nocTpowku (CpoKy crnyxobl)

Mpynnbl OC ¢ pasnuyHon MMM, %
"oabl noctponkn OC
. 6onee 300 100-300 meHee 100
(dbakTnyeckun cpok cryxobl)
TbiC. M3/cyT ThiC. 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
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Mpynnbl OC ¢ pasnuuHon MM, %
Nogbl noctporiku OC
. 6onee 300 100-300 meHee 100
(dbakTnyeckun cpok cryxobi)
TbiC. M3/cyT ThiC. M3/CyT TbiC. M3/cyT
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 ner) 9,1 13 6
lMogBepranucb PEKOHCTPYKLMM UITN PaCLUMPEHUIO
p p py p p 57 15 37
¢ 2010 roga, %

MprmeyaHne — PacyeTHbIN CPOK CNy»KObl GETOHHBLIX OUUCTHBIX COOpPYKeHUN — 50 nerT.

Bo Bcex Tpex ananasoHax npousBoguTenbHocT OC OCHOBHbIE MOLLUHOCTW ObinKn no-
cTpoeHbl B nepuog ¢ 1970 no 1985 roa. KpynHble U cpegHue cTaHuum gocTpamBanucb 0
1990 roga. Cpeam cTaHUM eCTb COOPYXeHUs1, NOCTpoeHHble nocre 2000 roga, — oT 6 % ao
13 % coopyxeHun.

[o 1990 roga B OCHOBHOM OCyLLEeCTBMiANack OCTPOMKA COOPYXXEHUN 1 BBOL LOMOSI-
HUTeNbHbIX 6n1okoB. MNMocne 2000 roga CTPOMTENLCTBO HOBbIX GFIOKOB M CTAHLUMIN BENOCH yXe
C NPUMEHEHNEM HOBbIX TEXHOMOMM C yaaneHnem asoTa unu asoTta n docdopa. PekoH-
CTPYKUUN C USMEHEHNEM TexHosormm npuxogarca Ha 2000-2015 rogbl. HecmoTpa Ha cylue-
CTBEHHble JON OOBLEKTOB, MOABEPTLUNXCA PEKOHCTPYKLUMU B 2 rpynnax n3 Tpex, PEKOHCTPYK-
TMBHblIE MEpPOonpUATUSA B OCHOBHOM KacalnuCb OTKa3a OT XIIOpUpPOBaHWA B MNONb3ly YO-
obnyyeHuns n nepexoga Ha MexaHnyeckoe obesBoxmBaHue. [Jons 06bEKTOB, Ha KOTOPbIX pe-
ann3oBaHbl TEXHOSOrMMK yaaneHms asota (unu asota u dgoccopa) He npesbiwaeT 10 % (no-
ApobHee — cM. pasgen 2).

AHanuns yaenbHOro BoAoOTBeAeHUs (N/4en. B CyTKMN) NOKa3bIBaET, YTO MPUTOK CTOYHbIX

Boa Ha OC 'CB c¢opmupyeTcsa B BeCbMa LUMPOKOM AnanasoHe (cm. Tabnuuy 1.11).

Tabnvua 1.11 — BenuunHbl yaenbHOro BO400TBEAEHNS

YaeneHbih 6pyTTo-NpuTtoK HA OC Ha 1 xutens (C y4eTom
NPOMBbILLIIEHHOCTU U HEOPraHM30BaHHOMO NPUTOKA),

[lnanasoHbl npuUTOKa nfyen. B cytkn, ansa rpynn OC ¢ pasnuyHon M1

6onee 300 100-300 MeHee 100
TbiC. M3/cyT ThiC. M3/CyT TbiC.M3/cyT
LleHTpanbHbI AnanasoH (60 % oT Bcex cutyauuin, 270-440
180-400 (60 %) 180-410
oT 20 % go 80 % obecneyeHHOCTN) (50 % — 270-470)
MuHManbHbIE 3HAYEHUS 240 130 80
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[nanasoHbl npuToka

YpaenbHbii 6pyTTO-NpuToK HAa OC Ha 1 xuTtens (c y4eTom

MPOMbILLSIEHHOCTU Y HEOPTraHN30BAHHOTO NMPUTOKA),

n/yen. B cytku, gns rpynn OC ¢ pasnuyHon MMM

6onee 300 100-300 meHee 100
TbiC. M3/cyT ThiC. M3/CyT TbiC.M3/cyT
MakcmarnbHble 3Ha4YeHus 550 670 710

Kak BuaHO u3 Tabnuupbl 1.10, C yMEHbLIEHMEM MPOU3BOAUTENBHOCTU AMana3oH
yOernbHbIX pacxogoB 3HauYnTernbHO pacwmpsaetca. CrnegyeT OTMETUTb, YTO NpU 9TOM 3Ha4e-
HUA MeHee 100 n/yen. B CyTKM COOTBETCTBYET HEMOSTHOMY BOLOOTBEAEHUIO U (UNK) YacTuy-
HOMY OTCYTCTBUIO LIEHTPANM30BaHHOrO BOAOCHabXeHUs. B uenom ansa ctaHumin npons3sogu-
TenbHocTbio 100-300 Thic. M3 B cyTKM U 0coBeHHO MeHee 100 Tbic. M3 B CYyTKM UMeeTCs pe-
3epB CHWXKeHna BogonotTpebneHunsa (u, COoTBeTCTBEHHO, NpuToka Ha OC CB) nytem npuHsa-
TNA Mep NO 9KOHOMWUM BOAbI.

Kak Obi1o oTmMeyeHo B pasgene 1.1.2, B nocrneaHne OecaTunetTns npomnsoLwno cylle-
CTBEHHOE CHMXeHune Harpyskm Ha OC 'CB. Pacnpegenenne OC no BenuuunHe rmgpasnunye-

CKOWM Harpy3ku, B npoueHTax ot 1IN nokasaHo B Tabnuue 1.12.

Tabnuua 1.12 — OueHka akTnyeckon rugpasnmyeckon Harpyskm Ha OC

Mpynnbl OC ¢ pasnuyHou MMM, %
OueHka Harpysku 6onee 300 100-300 mMeHee 100
TbiC. M3/cyT TbiC. M3/cyT TbiC. M3/cyT
PaboTtatoT ¢ He3HaunTenbHON NeperpysKkomn 0 11 1
Bnusko k npoekTHon npounssoantenbHocTn (70 % — 100 %) 21 27 12
CyuwiectBeHHO HegorpyxeHbl (50 % — 70 %) 48 42 19
Hu3skas Harpyska (meHee 50 %) 32 20 68

Takum 06pa3om, MMetoLmMecs MOLLHOCTN COOPY>KEHUIN Ha BONbLUMHCTBE PacCMOTPEH-
HbIX CTaHUMA MMEKT XOPOLLUMA NOoTeHuMan Ona BHeOPEHUS COBPEMEHHbLIX TEXHOMOrMm 6umo-
NIOMMYECKON OYMCTKM, KOTOPbIN Ha OaHHbLIN MOMEHT Mano peanusoBaH. OgHako crneagyeT y4un-
TbiBaTb [ABa BaXXHbIX (pakTopa:

- OCHOBHbI€ MOLLHOCTM COOPY>XEeHUIN Oblnn nocTtpoeHbl B 70—80-x rogax v Npu pekoH-
CTpyKumMn TpebyeTcs 6oMnblMIA UMM MEHbLUMIA 0OBbEM BOCCTAHOBMEHUS COCTOSIHUS XKeneso-
OETOHHbIX KOHCTPYKUUK. DTO yBenuumBaeT CTOMMOCTb paboT oT 50 % po 500 % oTHocu-

TeNbHO peTexHonornsaumm (M3MeHeHUs TEXHONOMKN ¢ 3ameHon obopyaoBaHnS);
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- C y4eToM TOro, Yto MaccoBas Harpyska Ha OC CB dopmupyeTcsa nponopumoHarb-
HO KONIMYECTBY XUTENEN C y4eTOM COPOCOB MPOMBILLIIEHHbIX NPEANPUATUI, BENNYMHA HELO-
rPy3KM Mo NpOEKTHbIM NokasaTensiM abConTHO He TOXAECTBEHHA HeOorpy3ke No 3arps3Hs-
towmnm Bewectsam. Ha OC 'CB TonbKO COOpPYXEHNA MEXaHMYECKOM OYUCTKM U OTCTanBaHUs
paccunTbIBaAOT MO pacxoqy, OCTanbHble COOPYXEHUA — MO MaCcCOBOW Harpyske.

Cutyauma ¢ OC ICB B I'YTT «MocBogocTok» — eguMHCTBEHHOM B Poccun npennpus-
TUW, 3KCMyaTUPYOLWeM 3Ha4YMTEeNbHOE YMUCIIO TaKUX CUCTEM, — MPUBELEHA HUXE.

[MepBble OYUCTHbLIE COOPYXEHUA ANns cenuTebHbIX BOAOCOOPHbLIX nnowanen 6binm
paspabotaHbl B MockBe B Tpex Bugax: npyabl-OTCTOMHUKWA, COOPYXXEHUS KaMepHOro Tuna
(CKT) n wutoBble 3arpaxaeHunsa B aksatopun p. MOCKBbI.

3apayen nNepBbiX OYUCTHBIX COOPYXEHUW ABNANOCL 3adep)XaHue B NoSIHOM obbeme
Mycopa, YaCTU4YHO B3BELLUEHHbIX BeLLeCcTB U HedTenpoaykTos. [lpn aTOM npegycmatpuea-
NOCb CHWXXEHWEe KOHLIEHTpauumn 3arpsisHEHN B CpeaHEM MO B3BELLEHHbIM BellectBam o 30—
50 mr/n, a no HedpTenpoagyktam — o 5-8 mr/n. Ha o4nctHoe coopyxeHue Harnpasnsanacb
Hanbonee 3arpsa3HeHHast YaCcTb NOBEPXHOCTHOrO CTOKa OT A0XAEeN C NepuogoM O4HOKpaTHO-
ro NPeBbIWEHNA pacYeTHON MHTEHcMBHOCTM B npegenax 0,05-0,1 roga, a Takxke 4yacTb Ta-
nbIX BOA,.

[ns nponycka nNUKOBbIX pacxodoB AOXAEBbIX W TanblX BOA4 npegycMaTpuBarochb
YCTPONCTBO OBrOHHOrO KOMMEKTopa, HanpaBMstoWero 3T CTOKM MUMO OYMCTHBIX COOpYXKe-
HUIM C nocrneayrwmm cbpocomM B BoaHble 00beKTbl 6e3 o4ncTkn. CYMTanoch, YTO yKa3aHHbIe
CTOKM HECYT 3HAYUTESNTIbHO MEHbLLEE KONMMYECTBO 3arpsaA3HEHnin, Y4emM CTOKW, MocTynarouwme ¢
nepBbIMU NopumnsaMn goxaen. Takum o6pa3om, Ha JaHHOM dTane akKkymynumpoBaHue NoBepXx-
HOCTHOro CToKa He npegycmaTtpuBanocb. OgHako Mo TEXHUKO-3KOHOMUYECKUM COOBpaXeHu-
M ONS CHUWXEHUS OMaMEeTPOB KOSSIEKTOPHOM CEeTU Npu B0MbLION NPOTSXKEHHOCTU NaBHbIX
KONMEKTOPOB B CUCTEME BOOOOTBEAEHNS yCTpanBanucb perynupytowine pesepayapsbl.

B cepegnHe 1980-x rogoB Havanu MCMNONb30BaTbCA OYUCTHbIE COOPYXEHWUHA, OCHa-
LeHHble 61oKaMn TOHKOCITIOMHOMO OTCTamBaHNAa 1 unbTpammn (KacCeTHbIMU) OOYNCTKN. Ta-
Kne coopyxeHus gasanu 60nbLmnin apgekT, Hexenu npyabl-oTcTonHnkn, CKT nnun wmrtosbie
3arpaxgeHus. Ix rabaputbl 6binn B 2—2,5 pasa MeHbLUE.

C cepeanHbl 1990-x rogos B cBa3n co ctpoutenbctsom MKAL n 3-ro TpaHCNOpTHOro
Konbua Ha 6anaHce YT «MoCBOAOCTOK» MOSIBUNUCH TakK Ha3blBaeMble COOPYXeHUs rnybo-
KOW OYUCTKM HaAKOMUTENBHOMO TMMa C Nocneayowen JOOYMCTKON CTOYHbIX BOL MHOIMOCTYMNEH-
YaTon HanopHou unbTpaumen. Mo gocturaemomy ahdeKTy OYMCTKM (MO OCHOBHBLIM MOKa3a-

TENAM 3arp;|3HeHM;|) YKa3aHHble OC noyTn BbIXOAAT Ha KA4YEeCTBO OYUCTKM NOBEPXHOCTHbIX
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CTOYHbIX BoA Ha ypoBHe MOKpu6xos, OOHAKO Npu obcnyxusaHum sogocbopHom nnowanm 6o-
nee 20-30 ra CTOMMOCTb UX 3KCNIyaTtauum BecbMa BbICOKa.

B TOT )Xe nepuop HavYann nNpuUMeHATbCA coopyxeHust rabuonHoro tuna (CIT). Mno-
wanb BogocbopHoro GaccenHa Ans Taknmx COOPYXEHUN HesHadmTenbHa — oT 1,5 go 5,0 ra.
B OCHOBHOM OHM MPUMEHSIOTCH OJ1 O4UCTKU CTOKOB C JOPOXHbIX NOKPbITUA 1 6nndpacnono-
YKEHHbIX OTKOCOB.

Takke Haxo4AaT NPUMEHEHME COOPYXEHUSI C peareHTHOM 06paboTkomn, hnoTaunoHHOM
OYMCTKOM, (hunbTpaunen Ha NeEHOMNOSNTUCTUPOSbHbLIX PUrbTpax.

Cutyauma no 3arpsasHeHHocTr [CB no pesynbTaTaM aHanu3a aHKeT nokasaHa B Tab-
nuax 1.13, 1.14.

Tabnuua 1.13 — 3arpsAi3HEHHOCTb NOCTYNALLMX CTOYHBIX BOA MO OPraHNYeCcKUM 3arpsis3HEeHMSIM

PacnpegeneHuve 3arpsa3HeHHOCTU NO B3BELLUEHHbIM Be-
[dvanasoH 3arpsa3HeHHOCTH, B3BELLEHHbIE BELLECTBA, wecTsam/BIKs, % anst OC ¢ MM
mr/n/
BMKs, mr/n 6onee 300 100-300 MeHee 100
TbiC. M3/cyT TbiC. M3/CcyT TbiC. M3/cyT
Hu3kokoHUEeHTpupoBaHHble (MeHee 150/130) 21/22 28/31 30/30
CpefHekoHUeHTpupoBaHHble (150-250/150-230) 41/42 48/48 50/57
BbiCOKOKOHLEHTpUpOBaHHbIe (cBbile 250/230) 32/36 24/21 20/13

MpumeyaHune — MNepepn YepTon — B3BELLEHHbIE BelecTBa, nocne 4yepTbl — BIKs,

Tabnuua 1.14 — 3arpA3HEeHHOCTb NOCTYNalLWMX CTOYHbIX BOA MO a30Ty 1 oocdopy

PacnpegeneHue 3arpsai3HEHHOCTM NO aMMOHUINHOMY
finanason sarpssHeHHocTh o asoTy/doccopy docdartos, %, ana OC c M1
aMMOHUWHOMY a3oTy, mr/n/
thocdopy hocdatos, Mr/n 6onee 300 100-300 meHee 100
Tbic. M3/cyT TbiC. M3/cyT TbiC. M3/cyT
HW3KOKOHLIEHTPMPOBaHHbIE
5,6/22,2 41/33 30/30
(meHee 25/meHee 2,2)
CpeOHEeKOHUEHTPUPOBaHHbIE
P Prp 66,6/38,9 40/41 38/33
(25-35/2,2-3)
BbICOKOKOHLIEHTPUPOBaHHbIE
27,8/38,9 19/26 32/37
(cBblWwe 35/3,0)

AHann3 KOHUEeHTpauun nocTynarLllen CTOYHOM BOAbl MOKa3blBaeT yBernundeHue pas-
Opoca BCTpPeEYaeMOCTU C YMEHbLUEHMEM MPOU3BOAUTENBHOCTU CTaHUUKU, YTO OBbSACHSAETCS

6onbwKM gnana3oHoM yOenbHbIX pacxogoB U yBeliM4eHneM BITUAHUA NPOMbILLIIEHHbIX CTO-
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KOB C YMEHblLUEHNEM NpPon3BOANTESNIbHOCTU CTaHLUUWN. XapaKTeprle anana3oHbl Oand ropoa-

CKMX CTOKOB NnpeacTaeneHsl B Tabnuue 1.15.

Tabnuua 1.15 — XapaktepHble gMana3oHbl KOHLEHTPALUA OCHOBHbIX 3arpa3HeHni B ucxogHbix FCB

[unanasoHbl 3arpsi3HEHHOCTN CTOYHbIX BOA, Mr/n
3arpsisHatoLme HuskokoHueHTpupo- | CpeaHekoHUeHTpupo- | KoHueHTpupoBaH- Mpwn BRnaHUN
BelecTea BaHHbl€ CTOYHbIE BaHHbIE CTOYHbIE Hbl€ CTOYHbIE NPOMbILLUIIEHHbIX
BOAbI BOIbI BO/bl CTOYHbIX BOA
B3BelueHHblE
MeHee 150 150-250 Cebilwe 250 BonbLue 400
BellecTBa
BIMKs MeHee 130 130-230 Cebiwe 230 BonbLue 400
XMK MeHee 300 300-600 Csbiwe 600 BonbLe 800
A30T aMMOHUNHBIN MeHee 25 25-35 Csbiwe 35 Bonee 50
doccop docdartos MeHee 2,2 2,2-3,5 Csbiwe 3,5 Bonee 5

B pesynbtaTte CHWXeHUsa yaenbHOro BogooTBeAeHNs yxe Ha 25 % — 35 % OC c MM
cebiwe 100 Thic. M3/cyT MOCTYNatT CTOYHbIE BOAbI, KOTOpbIE B ycroBusx Poccuiickoin dene-
pauuun cnegyeT OUEeHUTb Kak BbICOKOHLEHTpUpoBaHHble. CnegyeTt o6patuTb BHUMAHME, YTO B
ycnosusix 3anagHon EBponbl, B ocobeHHocTn OPIT, rae Hopma BOAOOTBELEHUS BO MHOMMX
HaceneHHbIX NyHKTax Hwxke 80 n/Jyen. B CYTKW, MOHATME BbICOKOKOHLIEHTPUPOBAHHbLIX CTOY-
HbIX BOA CYLLECTBEHHO OTIMYAETCHA: OHWN XapaKTEPM3YKTCA Kak MUHMMYM BABOE GOMbLIMMM
3HaYeHUs M1 3arpA3HEHHOCTM No B3BelleHHbIM BewecTBam U BlKs. 3T1oT ¢hakT okasbiBaeT
CyLLEeCTBEHHOE BO34ENCTBME MNpU ucnonb3oBaHun B Poccuiickon ®epepauumn TEXHONOMMN
OYMCTKK, paspaboTaHHbIX Ana 3anagHown EBponsl.

HecmoTpsa Ha cHuXeHne yaenbHoro BogooteeaeHusd, okono 1/3 scex OC c Il meHee
300 Tbic. M3/cyT nony4alT HU3KOKOHLIEHTPUPOBAHHbIE CTOYHbIE BOAbI, B TOM YKCIE MO a3oTy
n goocgopy.

BaxHbI dhakTop AN MCNOoMb30BaHUA TEXHOMOMMKU yaaneHus asota — TemnepaTtypa
CTOYHbIX BoA. [laHHble MO pacnpefeneHnio MUHUMarbHbIX CpefHEMECSYHbIX Temnepartyp

npueeneHsl B Tabnuue 1.16.
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Tabnuua 1.16 — TemnepaTypa NOCTynaroLwmx CTOYHbIX BOA

PacnpegeneHve Temnepartypbl, CpeaHss 3a Mecsil, C MUHUManbHbIMU
Cpeanss Temnepatypa 3a mecsiu ¢ (3MMHMMN) 3Ha4veHusamK, %, ana OC c M1
MWHUManbHBIMU (3UMHMMU) 3HaYe-
. Gonee 100-300 MeHee
Huamu, °C
300 ThiC. M3/cyT ThIC. M3/CyT 100 TbIC. M3/cyT

OyeHb xonoaHas, MeHee 12 14,3 14,9 47
YMepeHHo xonogHas, 12-16 429 51,8 37
Tennas, cBbiwe 16 42,8 33,3 16

Ons OC c¢ MMM 100-300 Tbic. M3/CYT OCHOBHOM [AOuanas3oH TemnepaTypbl CTOKOB
12 °C — 16 °C, a ana OC c NMN meHee 100 Tbic. M3/cyT Hanbonee xapakTepHa TemnepaTypa
12 °C — 14 °C, npudem cToku ¢ Temnepatypoun 10 °C n meHee coctaBnsoT 23 %, 4TO cyLle-
CTBEHHO 19 OLIEHKN BO3MOXHOCTU NPOBEAEHMS npoLecca HUTpudmkaumn.

Ananua BnnaHna OC TCB Ha okpyxatoLlyto cpefy no AaHHbIM aHKeT NpUBESEH B pas-
gene 3.

B BMAy MuMHMManbHOW WH(OpMaumm, nony4yeHHoW M3 aHkeT, B Tabnuue 1.17 npuso-
aatca gadHble Cl32.13330-2012 [2] no 3arpsisHeHHocTy MNCB, nonyyeHHble paHee cneuu-
anuctamm B pesynbrtate 0600LeHNs MHOrONEeTHUX MCCneaoBaHUM No M3YYEeHUO CocTaBa

NMCB noceneHnn, pacnonoXeHHbIX B Pa3fIUYHbIX KITIMMaTUYECKUX panoHaXx CTpaHbl.

Tabnuua 1.17 — MNprMepHble 3Ha4YeHUs! KOHLEHTPaLUiA 3arpsisHSIOLLMX BELLECTB B J0XXAEBOM U

TaroM CTokax Ansi pasnmnyHbIX y4acTKOB BOAOCOOPHbLIX MOBEPXHOCTEN CcenmTebHbIX TEPPUTOPUI

3arpsA3HEHHOCTb MOBEPXHOCTHbLIX CTOYHbIX BOA, Mr/n
HoxnesBown cToK Tanbi cToK
Tun yyacTtka
BaBelleHHbIe Hedre- B3BelleHHbIe Hedre-
BIMKs BIMKs
BellecTBa NPOAYKThI BellecTBa NPOAYKTHI
YyacTtkm cenutebHon TeppuTopmmn C
BbICOKUM YpOBHEM GnaroycTponcTaa
N perynspHon MexaHu3MpoBaHHOM
yOOpKOM  OOPOXHBIX  MOKPLITUNA 400 30 8 2000 50 20
(ueHTpanbHasi YacTb ropoga ¢ ag-
MWUHUCTPATUBHbLIMMW 34aHUSIMU, TOP-
roBbIMU M Y4eBHBLIMU LieHTpamn)
CoBpeMeHHast Xunas 3acTpovika 650 40 12 2500 70 20
MaructpanbHble ynuubl C WHTEH-
1000 60 20 3000 85 25
CVBHbIM OBWKEHNEM TpaHcnopTa
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3arps3HEHHOCTb NOBEPXHOCTHbIX CTOYHbLIX BOA, Mr/n
HoxnesBow cToK Tanbi cTOK
Twvn yyacTtka
BaselueHHble Hedre- | B3BeleHHble Hedre-
BIKs BlKs

BeLlecTBa NPoAYyKTbl BellecTBa NPOAYKTHI

Tepputopuu,  nNpunerawwme K
2000 65 18 4000 110 25

NPOMBILLIIEHHBIM NPEANPUATUAM
KpoBnu 3gaHunin n COopy>KeHUn <20 <10 | 0,01-0,7 <20 <10 0,01-0,7
Tepputopun C npeobrnagaHueM WH-
OvBUOYanbHOW >KUMOW 3aCTPOKKY;
rasoHbl 1 3ereHble HacaxaeHus 300 40 <1 1500 70 <1

Hanbonee 3arpssHeHHbIM NO BCEM MokasaTtensm, no gaHHbIM CBofa npasun, ABnsieT-
CA Tanbl CTOK, KOTOPbIA NO 3Ha4YeHuto nokasatensa BI1K npubnuxaeTtcs K HU3KOKOHLEHTPU-

POBaAHHbLIM X03ANCTBEHHO-ObITOBBIM CTOYHLIM BOAAM.

1.5 Npapauum o6 BbLEKTOB NogoTpacsiv No NPOUM3BOAUTENLHOCTY ONS

AanbHeulero ncnonb3oBaHus B cnpaBoyHuke HOT

K I-n kaTteropun npupoaononb3oBaTenen, Ans Kotopbix dyaet obsizateneH nepexon
Ha HOT, n nonyyeHne KOMNNEKCHOro paspeLleHnss Ha OCHOBAHUW TEXHOMNOMMYeCKUX rnokasa-
Tenen, oTHeceHbl BCe 00bEeKTbl OYUCTKN CTOYHbIX BoA LICB ¢ o6bemoM noctynarowmx cTou-
HbIX BoA cBbilwe 20 Tbic. M3/cyT (ans OC 'CB cooTBETCTBYET MOLLIHOCTU OYUCTHBIX COOPYXKe-
HUKM 50-60 Tbic. AYXK (B TepmuHonorum Ceoga npasun [2]).

MpuHumn knaccudukauun obwvektoB OC aBnsaetTca npegMeToMm auckyccuni. Pacxop
CTOYHbIX BO4 — TPagULMOHHBIA, NPUBbLIYHBLI NapameTp. OAHAKo OH He B MOSIHOM Mepe OT-
paxkaeT kak npupogooxpaHHyto ponb ob6bektoB OC LICB, Tak n noTeHuunanbHyo aKonornye-
CKYIO0 OMacCHOCTb, TaK Kak Npu pa3sHbIX BENMYNHAX YAENbHOro BogonoTpebrneHnsa noceneHuns ¢
OLMHAKOBOW YMCMEHHOCTbIO HaceneHnss MoryT obpasoBbiBaTb pacxodbl CTOYHbIX BOA, OTNU-
vawwmeca B 2—-3 pasa. YuntbiBas TEHOAEHUMIO K CHWKEHUIO 3TUX MOKasaTenen, BO3MOXEH
CamMonpoun3BOSIbHbIM Nepexo o0bekTOB U3 O4HOrO Avanas3oHa B OPYron, Aaxe npu pocTe
HaceneHms ob6CnyXMBaembIX UMW HACENEHHbIX MYHKTOB. JTO MOXET Ae30pUeHTUpoBaTb
CyObeKTbI perynmpoBaHums.

Pacxon cTouHbIX BOA onpedensieT 06beMbl MEHbLLUEN MO CTOMMOCTU MHBECTULMI Ya-
ctn obbektoB OC 'CB, a MMEHHO COOPY>KEHUIA MEXAHNYECKOM OYUCTKN, BTOPUYHOIO OTCTaun-

BaHusi, obe33apaxuBaHus, 4ooYUCTKN. Bonee MHMOPMATMBHLIM MapaMeTpoM Ansi Knaccu-
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dukaumm OC ICB sBnsieTca napameTp «3KBMBANEHTHasi YUCIEHHOCTb xutenen» (34XK).
OTOT napameTp npucytcTeyeT B CBoge npasun [2]:

«9.1.3 O6LLyt0 NPON3BOANTENBHOCTL OYUCTHBIX COOPY>KEHUIN MO MOCTyNalLWmMm opra-
HUYECKUM 3arpssHeHNsIM (3KBMBaNeHTHas YMCNEHHOCTb xuTenen, AYXK) gonyckaeTcsa onpe-

nenatb no opmyne

Npeq = 1000Bens / 60, 1)

roe Bens — MakcumanbHasa cpegHasa Harpyska no blMKs Ha OC 3a 2 Hegenu 3a 3-neTHun ne-
pvopg HabntogeHun, kr Oz /cyT;

60 — pacyeTHOe Konu4yecTBo 3arpsa3HeHun no BINKs ot ogHoro xutens, r Oz2/4en. B CyTKW.

BennumHa 34X cTporo nponopumoHanbHa Mmacce opraHMYeckux 3arpsi3HeHum, NocTy-
natowmx Ha obbekTbl OICB. Takum obpa3om, oHa BkoyaeT B ceba He TONbKO 3arpsi3HeHUs
OT XUTENen, HO N OT BCeX Npoumnx aboHeHToB. BennunHa 34X (kak nponsBogHas OT Macco-
BOW Harpysku no 3arpsi3HeHusiM) Npu pacyeTe COOpYXeHuin onpenenset obbembl Hanbonee
poporoctodawmx obvektoB OC CB: coopyxeHuin BMONOrm4eckon O4MCTKM M 0bpaboTkm
ocajka.

MapameTp BYX ncnonb3yetcs kKak 6a3oBbIN Ansa knaccudmkaumm obbvektos B EC n B
XenbCUHCKOWN KOHBEHLMU [7], B YAaCTHOCTU, B KOTOPOW OMEPUPYIOT BbIPAXXEHNEM «Harpy3ka
CTOKOB, 3KBMBasfieHTHas CTOKaM OT (YMCII0) XUTENen».

B 10 e BpeMsi napameTp pacxofa CTOYHbIX BOA B OOMbLWIMHCTBE CryvyaeB onpeaens-
eT obbembl nHBecTnumi B OC MNCB 1 no3sonseTt ocywecTBNATbL Knaccudukaumio o6bEKTOB
LEeHTpann3oBaHHOIro OTBEAEHNSA MOBEPXHOCTHbIX CTOYHbIX BOA,.

Knaccudmkauus OC LICB NCB ans uenen gaHHOro cnpaBoOYHUKA, HA OCHOBAHUKM na-
pameTpa A4YXK ¢ ncnonb3oBaHmem Knaccmdukaumm TMNOB noceneHnn no 'pagoctpouTens-

Homy kogekcy Poccuiickon ®egepauum ot nx YicneHHocTu [8], npuseaeHa B Tabnvue 1.18.

Tabnvua 1.18 — Knaccudpmkaumnsa OC LICB NCB no npon3BoguTenbHOCTH

HanmeHoBaHue Harpyska no BlNKs Ha OC LICB co | YcnoBHas YMCneHHoCTb, Pacxopn noctynatoLux
kateropumn OC CTOYHbIMW BOAaMU, NOCcTynatoLu- B eAnHunuax YK CTOYHbIX BOA, M3/CyT
MW U3 HACENeHHOro NyHKTa, Kr/cyT (Op1eHTUpOoBOYHO)*
CBepxKpyrnHble Bonee 180 Tbic. Bonee 3 mnH. Cebiwe 600 ThiC.
KpynHenwme 60 Tbic. — 180 ThIC. 1-3 MAH. 200-600 ThbIC.
KpynHble 12 TbiCc. — 60 ThIC. 200 TbIC. — 1 MITH. 40-200 ThbIC.
bonbwwne 3 TbiC. — 12 ThIC. 50 Tbic. — 200 ThIC. 10-40 TbIC.
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HanmeHoBaHune Harpyska no BlNKs Ha OC LICB co | YcnoBHas Y4CneHHOCTb, Pacxon noctynatoLux
kateropumn OC CTOYHBIMW BOAaMU, MOCTYNaoLWu- B egunHuLax YK CTOYHbIX BoA, M3/cyT
MM M3 HACENEHHOTO MyHKTa, Kr/cyT (OpMeHTUpPOBOYHO)*
CpegHne 1200-3000 20 Tbic. — 50 TbIC. 4-10 ThbiC.
Hebonbline 300-1200 5 Tbic. — 20 ThIC. 1-4 TbIC.
Manble 30-300 500-5 ThbiC. 100-1000
Ceepxmarnble 3-30 50-500 10-100

* [pn OpyTTO-HOPME BOAOOTBEAEHUS, NMPUHATON ONsi AaHHbLIX PACYETOB PaBHOW MO HWXHEWN rpaHuLe Oc-
HOBHOro gmanasoHa ansa 6onbwuHctea OC 'CB (Tabnuua 1.11), coctaBnstowen okono 200 n Ha 3aperncTpu-

pOBaHHOIO XNUTenA HaceneHHOoro nyHKTa.

B panbHenwem B 4aHHOM CnpaBoOYHUKE NpuBeAeHHble B Tabnuue 1.18 HanmeHoBaHuWs
kateropun OC 'CB ynoTtpebnstoTcs B cootBeTcTBUM C 1 3aTnx OC, ykasaHHOM B Tabnuue.

lMockonbky B pasgene 5 Ans ycTaHOBOK KaTeropumn He bornee «cpegHux» onpeaeneHobi
bonee markne TexHonormyeckne nokasarenn HOT, BaxHO yunTbiBaTh adhheKT arnomepaumm
N OCBOEHNA NpuropoaHbix Tepputopuin. C aton uensto Kk cpegHnm OC BHe 3aBUCUMOCTU OT
hakTMyeckoro pacxoga CTOYHbIX BOL OTHECEHbI BCE NOCENEHNS Ha onpeaeneHHOM paccTos-

HUW OT KPYMNHbIX noceneHnmn:

B 30He 50 KM OT rpaHuy, ropooB C HacesfieHneM CBbille 3 MITH Yen.;

B 30He 30 KM OT rpaHuL, ropofoB C HacesfieHneMm cBbile 1 MIH ven.;

B 30He 15 KM OT rpaHuL, ropoaoB C HacerieHmem cBbile 250 Thic. Yen.;

B 30HE 5 KM OT rpaHuL, ropoos ¢ HaceneHuem cebiwe 100 Toic. yer.

Kpome ToOro, ana otHeceHus OC K COOTBETCTBYIOLIEN KaTeropum paccTtosiHue (no
ANMHE BOAOTOKA) OT UX BbIMyCcKa CTOYHbIX BOA A0 Gnvxanwero cneayroLwero opraHn3oBaH-
HOro BbINyCKa AOSMKHO COCTaBMATh:

- ANsl OTHECEHUS K CBEPXMariblM — He MeHee 1 Kwm;

- ANsl OTHECEHMUS K ManblM — He MeHee 3 KM;

- AN OTHeceHns K Hebonbwnm — He meHee 10 Km.

Ecnn ykasaHHble paccTosiHMA He BblaepkuBatoTcs, To oba 6nmspacnonoxeHHolx OC
OTHOCHATCS K KAaTErOpUn CpeaHuX.

Ons knaccmndumkaumnmn OC MNCB ncnonb3yeTcs pacyeTHbIM pacxoa.

B HacTtoqwewm cnpasoyvHuke nog OC NCB nogpasymeBatoTcsa cneunarbHble MHXeHep-
Hble COOPYXEHMWs, U He NoApasymMeBaloTCA PyCnoBble MNpyabl, ABAAOLWMECH dNeMeHTamu

rmaporpadnyeckon cetTn ropoaa.
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Knaccudpmkaumss OC LICB NMCB (kpome npyaos) rno noctynatoLemMy pacxoy npveseaeHa B
Tabnmue 1.19.

Tabnwvua 1.19 — Knaccudmkaumna OC LICB INCB no noctynatoLwiemy pacxogy

HaumeHoBaHwne kateropun OC Pacxof noctynatoLmx CTOYHbIX BOg, M3/CyT *
OuyeHb KpynHble Csbiwe 20 TbIC. M3/CyT *
KpynHble 5-20 TbIC.
BonbLuve 1-5 ThIC.
CpenHue 200-1000
Hebonblwune 50-200
Manble MeHee 50

* PacyeTHbIN pacxon B CYTKM C MakCuMalibHbIM NMPUTOKOM.

1.6 DHepro- n pecypconoTpebrieHne noaoTpacnu

OHepronoTpebnexHune

Mopgotpacnbs OC LCB NCB, Hapsagy ¢ BoooCHabXeHneM, OTHOCUTCA K Yncny Hambo-
nee 3HeproeMkux B MHPPACTPYKTYpe HACENEHHbIX MYHKTOB, B COBOKYNMHOCTU YCTynas TOSbKO
METPOMNONNUTEHY B TEX ropoax, rae OH MMeeTCS.

OCHOBHOE KONMMYECTBO 3HEPIMM pacxonyeTcs Ha nogady Bo3gyxa B adpoTeHkM buoro-
rMYecKon o4YnCTKM Ana obecneyeHns paCTBOPEHUSA B UNOBOW cMecu HeobXoammoro Konuye-
cTBa Kucropoga, notpebnsemoro 6GaktepusiMy B MNpOLECCE Pa3fOXEHUS 3arpa3HEHUN.
B ngeanbHom cnydae nogava Bo3gyxa W, COOTBETCTBEHHO, PACXOA SMEKTPOIHEPTMM AOSMKHbI
OblTb NPONOpPUNOHanbHbl NOCTYMSIEHUIO CO CTOYHBIMW BOAAMW 3arpsi3HEHUA, HA OKUCIIEHNE
KOTOPbIX pacxoayeTcsa Kucnopon. YumtbiBas TO, YTO 3arpA3HEHHOCTb CTOYHbIX BOJ, KaK MOKa-
3aHO BblLLE, UBMEHSIETCHA B OMEHDb LUMPOKOM AnanasoHe, AaHHble No 3HepronoTpebneHunto oT-
HeCeHbl He K MeTpaM Kybu4ecknm CTOYHOM BOAbI, @ K KAOrpaMmy CyMMbl KMCITOPOAOKUCHS-
eMblIX BellecTB (KMCrnopoaHbin akBuBasreHT, K3) B CTOYHbIX BOAaX, K KOTOPbIM OTHECEHbI Be-
wectea, onpegendemble kak bIMKs n ammoHuiiHbIn a3oT. BennunHa KO paccumtaHa no gop-

myrne

K3 = 4,6 Cn-nNHa + Coriks. (2)

NpeanbHoe (C MUHUMarbHBIMU HE3(MEKTUBHBIMWU NOTEPAMUN) NOTpebrieHne anekTpo-
3Heprum Ha nogayy Bo3gyxa B 3aBMCUMMOCTM OT TEXHOSOrMYeckoro npouecca coctaBnset
0,25-0,40 kBT1-4/kr KO (MMHUMYM — nNpu ONTUMU3NPOBAHHOW TEXHOMNOMMWN yaaneHus asoTa C
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AeHUTpudmrKaumen, MakCuMym — Ons pasBuTon HUTpudmkaumm 6e3 yganeHnsa asota ge-
HUTpucmkaumen, nogpobHee — cMm. pasgensl 2 u 4). [Npun 3arpsa3HEHHOCTN CTOYHOW BOAbI NO
Tabnuue 1.3 aToT AnanasoH byaeT cooTBeTcTBOBaTh 0,075-0,12 KBT-4/M* npu ncnonb3oea-
HWUM NepBUYHOro oTctamsaHusa n 0,09-0,145 kBT.4 /m3 6e3 NepBUYHOIO OTCTaNBaAHMS.

AHanna pakTn4yecKknx aHKeTHbIX AaHHbIX NO 3HEPronoTpebneHnto coopyxeHnn druono-

rmyeckomn oumnctkn OC LICB 'CB npusegeH B Tabnuue 1.20.

Tabnuua 1.20 — YaenbHoe 3HepronoTpebneHne coopyXeHnn 61Monorm4yeckon O4NCTKN

YpenbHoe aHepronoTpebnexue, kBT u/kr K3, gns OC c MM
6onee 300 100-300 mMeHee 100
TbiC. M3/cyT TbiC. M3/cyT TbiC. M3/cyT
[wanasoH 0,23-0,9 0,44-2,1 0,38-14
CpenoHee 3Ha4yeHne 0,52 0,6 1,37
CpenaHui gnanasoH
(+/-20 % oT cpeaHero 3HavyeHus) 0,42-0,62 0,40-0,85 0,95-2,2
TeopeTunyeckas noTpebHOCTL 0,25-0,40

[o 40 % kpynHbIX CTaHUM paboTaloT B 9HEProddHEKTUBHOM peXnme C yaenbHbIMU
pacxogamu, 6nm3knumm K pacyeTHbiM napameTpam. Mpn atom 30 % coopyxeHun ¢ pacxopa-
mu 6onee 0,6 KBT-u/kr KO HyxxgarTca B yny4ylleHMn TEXHONOMMN aspaunu.

B ananasone MM 100-300 Tbic. M3/cyT Tak e okono 35 % coopyXeHuin paboTatT c
XOPOLWKUMU IHEPreTUYeCKMMKN nokasaTtensamu, ogHako nepepacxogbl aHeprun ansa 30 % co-
opyxeHun 6onee cywiectBeHHbl. Elle Xyxe KapTuHa 3HeprodddeKTMBHOCTM MnpoLuecca
ouncTkm ana ctaHumin MM meHee 100 Tbic. M3 B cyTku. lMpaktuyeckn Ans GonbLUMHCTBA CO-
OPYXXEHUI XapaKTepPHO BbICOKOE NOTpebrneHne aHeprum, npuyemM 3Ha4eHuss MoryT Ha NopsiaoK
n 6onee otnnyatbCa OT onTUManbHbIX. OCHOBHAA NPUYMHA 3TOrO0 — HEBO3MOXHOCTb YMEHb-
LWNTb pacxo BO3ayxa B YCIOBUSX HEOOrpy3ku ctaHuun. BsaanmocBAsb Harpy3ku Ha CTaHUMIo
N pacxoda aHepruu npeacrasneHa Ha pucyHke 1.1. XopoLwo BUAHO, YTO B YCNOBUSAX Harpys-
kn meHee 25 % ot [NI1, koraa TeopeTnyeckn HeobxoaMmo oCcTaBuUTb B paboTe MeHee OaHON
BO34yXOAYBKM, HA YacTu O0OBbEKTOB BO3HMKAIOT BECbMa CyLECTBEHHbIE Nepepacxonbl IHep-
rmun. [na peanusaummn CyLeCTBEHHOro noteHuMana noBbleHUs 3HeproaddekTMBHOCTM Ha
CTaHUMsIX npouaBoauTeNnbHOCTbI0 MeHee 100 Tbic. M3 B cyTkM noTpebyeTcs 3aMeHa BO3Ay-

XO04yBOK B COOTBETCTBUU C pealibHbIMAN pacxXxogaMn CTOYHbIX BOA.
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PucyHok 1.1 — 3aBUCUMOCTb yaenbHOro aHepronotpebneHns ot Harpysku Ha OC CB

Nno CTO4YHbIM BOAAM

[axe ecnun paccmaTtpuBaTb [OCTaTovHO 6narononydHble NO 3HepronoTpebrneHuto
CTaHUuK, TO Ha COBPEMEHHOM YPOBHE pa3BUTUS TEXHOMOMMW NogoTpacsib pacrnonaraeT 3Ha-
YNTENbHLIM PE3EePBOM COKpaLLEHMS SHEepronoTpebneHns OTHOCUTENbHO CYLLECTBYHOLLErO
YPOBHSA. JHepronoTpebrneHne aspoTEHKOB MOXET ObiTb CHMXEHO OTHOCUTESIbHO CpeaHuX
3HayeHun (Kaxxgasa crnegyrouiasi umgpa oTHOCUTCA K NMPUMEHEHUIO HA (hOHE MCNONb30BaHUS
npeablaywero MeponpuaTus, T. €. BefIM4MHbl He CyMMUPYIOTCS):

- Ha 20 % — 25 % — 3a c4yeT ucnonb3oBaHUs APPEKTUBHBIX CUCTEM aspaLnu;

- Ha 15 % — 20 % — 3a cyeT perynupyemon nogayvm Bo3gyxa B COOTBETCTBUU C MNO-
TPeBHOCTLIO COOPYKEHN B KNCIOPOAE;

- Ha 10 % — 15 % — 3a cyeT MCNoNb30BaHUA 3HeprocbeperatoLLmMx TEXHONOMMYECKMX
npoLeccoB BMONOrMYECKON OYNCTKM.

B cymme mncnonb3oBaHue faHHbIX NOAXOL4OB CMOCOBHO CHM3UTbL aHepronoTpebneHve
Ha aa3poTeHkn Ha 40 % — 50 %.

BaxHO oTMeTuTb, YTO B HacTosiLee BpeMs chopmupoBanacb TeHAEHUUs oTkasa OT
NepBUYHbIX OTCTOMHWKOB C UCMOSIb30BaHMEM TOMbKO GUONOrMYECcKOn OYUCTKW, onpeaense-
Masi, npexae BCero, CTpeMsieHMEM YNyYLlnTb YCIOBUS NMPUMEHEHUS TEXHOMNOMMN yaaneHus
asoTa 1 docopa nNpn 04YMCTKE HU3KOKOHLEHTPUpOBaHHbIX 'CB, a Takke npun Hebnaronpu-
SATHbIX COOTHOLLEHUSIX OpraHNYecKnx 3arpsasHeHnn n asota. OgHako HeonpaBOaHHbIN OTKas3

oT oceTneHus 'CB BneyeT 3a cob6ON CyLLLEeCTBEHHbIN POCT aHepro3aTpar.
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[Mepexod K WCMNONb30BaHUIO anbTepHaTMBHBIX SHEPrOMCTOMHUKOB MOXET [LOBECTU
BHELLUHee 3HepronoTpebneHme nNpakTU4eckn Ao Hynda. OTO JOCTUraeTcs nyTemM 3HeproreHe-
pauun, npexae 3 buorasa, Nosy4aemoro npy aHaapobHowm ctabunmsaumm ocagka.

[pyron, cywectBeHHO OONbLUMA UCTOYHUK reHepauun 3Heprun, B AaHHOM criyvyae
TENSOBOW, BO3MOXEH 3a CYeT yTUnmnsaunm Tenna CTOYHbIX BOA NyTEM UCMONb30BaHUA Ten-
NOBbIX HACOCOB. OTO MO3BOMSET MPU UCMONBb30BAHNN COOTBETCTBYIOLLIErO KONMYECTBA 3NeK-
TPO3HEPrMM NonyyaTb Takoe KONMYECTBO Tensna, KOTOPoe MOXET HAaNTU NMPUMEHEHME TOSNbKO
BHe OC, ecnu B HEM eCTb NOTPEOHOCTb.

Cnegyet OTMeTUTb, YTO KO3(humumneHT npeobpasoBaHna aHeprum Ha 'CB npaktunye-
CKM MaKCUMarbHbIA N CYLLECTBEHHO BbIlLE, YEM MPU KNacCUYECKOM UCMONb30BaHUM TEMMo-
BbIX HACOCOB, M3BrEKaloLWMX TEMNMO U3 TPYHTOBbLIX BOA, TaK Kak TemnepaTypa CTOYHOM BOAbI
CyLlecTBeHHO Bbiwe. OQHako OKynaemMoCTb NMPOEKTOB 3HeproreHepaunm B pasyMHble CPOKM
He Bcerga BO3MOXHa, TpebyeTcs npoBedeHne TEXHUKO-9KOHOMUYECKNX NPOPaboTOK.

OHepronoTtpebnerHne OC MNCB oTHocutensHo HeBenuko. OHO MUHUMaNbHO ANs OT-
CTOWMHBbIX COOPYXXEHUWN, HO CyLleCTBEHHO BO3pacTaeT Npu UCNofb30BaHUM (PNoTaTopoB UNU
3epHUCTbIX bnNbTPOB, paboTarLmx C NPOMbIBKOW.

MNoTpebneHne peareHTOB

Knaccuyeckas TtexHonorms OC [CB (nonHas 6Guonormdeckaa oumctka) Boobuie
He TpebyeT noTpebneHus peareHToB. MexaHn4eckoe ob6e3BoxunBaHme TpebyeT ncnonb3oBa-
HUA NONUANEKTPONUTOB (OpraHuyeckux rokynaHToB). B MaccoBom BbipaxeHun 3ta no-
TpebHOCTb o4YeHb HeBenuka (He 6onee 3 kr/1000 M3 CTOYHONM BOAbI), OAHAKO 3TO CINOXHble B
NMPUrOTOBIIEHMM U OTHOCUTENBbHO JOPOroCTOSILLIME peareHTbI.

YpaneHvne cocdatoB B psige TEXHONOrMn TpebyeT MCNONb30BaHUA peareHToB ANs
ocaxgeHuns. [Ina aToro MoryT nNpUMEHSTLCA CONK Xernesa unu antoMumHus. MNpun opveHTaumm
TONbKO Ha peareHTHble TEXHOMOrMn NoTpebHOCTb B HUX (MO TOBApHOMY BELLECTBY) MOXET
pocturatb 50—70 kr/1000 m3 cTouyHOl BoAbl. [o3aTOMy NpUoOpUTET OOMKHbI NonyyaTh 6e3pea-
reHTHble TEXHOMOrMKN yaaneHusa gocgopa, ¢ UCNonb3oBaHMEM YNy4dLIEHHOro Guonornyecko-

ro nornoweHna aktTMuBHbIM UITOM.
1.7 OcoGeHHOCTU YCNOBUN MOAEepHU3aLUN OO HLEKTOB NogoTpacnu

Kak nokasaHo Bbllle, BCe ropoAckue noceneHmsi Poccun MMerT OYUCTHbIE COOpYXKe-
HMS 1 NoAaBNsoLLAs YacTb U3 HUX CYLLECTBEHHO HedorpyxeHa. [Mpu aTom nepexod Ha ad-
hEKTUBHbIE TEXHOJOMMN OYUCTKM OT OMOrEHHbIX 3NIEMEHTOB HE MOXET ObITb pauMOHanbHbIM

cnocobom peanu3oBaH Kak [OOCTPOWKA COOPYXEHW, OOMOMHUTENbHbIX K UMElLMMcs, a
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TpebyeT M3MEeHEeHUa TEXHOMOrMM BMOMNOrMYecKom OYUCTKU CTOYHBIX BOA B CYLLECTBYHOLLUX
CoopyXeHnax (Mmbo co3gaHns HOBbIX COOPYXKEHUI).

Bce atu ycnosusa cdopmupytot ana 6onbwmnHctea OC CB ctaHgapTHyt0 cutyauuio,
no kotopon BHeapeHue HOT Guonornyeckom o4nCTKn TpebyeT npoBeLeHUss PEKOHCTPYKLNN
CYLLIECTBYIOLLNX COOPYXEHUN NMBO CTPOMTENLCTBA HOBbIX PSAAOM.

BapunaHT ¢ HOBbIM CTPOUTENLCTBOM B OOMBLUMHCTBE ClydaeB MHOrOKpPaTHO AOPOXe U
npuemMnemM ToNbKO B CneayoLwmnx cuTyaumnsax:

- CyLLEeCTBYIOLME COOPYXKEHUS KOHCTPYKTUBHO HE COOTBETCTBYIOT COBPEMEHHbLIM TEX-
HUYECKMM N TEXHONOMMYECKNM TpeboBaHUAM;

- COCTOSIHME CTPOUTENbHbLIX KOHCTPYKUNA HEeyoOBMNeTBOPUTESIbHOE U Npu3HaHa Heue-
necoobpasHoOn NX PEKOHCTPYKLNS;

- yenecoobpaseH nepeHoc OC Ha gpyryto NnoLaaky.

Bo Bcex gpyrux cutyaumsax, KOTOpbIX Ha npakTuke He meHee 50 %, uenecoobpasHo
NPOBOAUTbL PEKOHCTPYKLMIO CYLLECTBYIOLLUX COOPYXEHWW, Kak MNpaBuo — aspOTEHKOB W
BTOPUYHBIX OTCTOMHUKOB. Heaorpyska coopyXeHui no3BonseT peanu3oBaTb UX nepexos Ha
TEXHOMorMu ¢ yganeHunem asota n gocdgopa, TpebyroLmne CcylecTBeHHO BonbLIero BpeMeHu
006paboTKn CTOUHOWN BOAbI.

BapuaHT ¢ pekoHCTpyKuueun, o4HaKo, HaknaablBaeT CYLLECTBEHHble OrpaHUYeHns Ha
cpokn moaepHusaumm OC 1 Ka4eCTBO OYUCTKM Ha HUX MO CrieayroLWwmMMm NpUYnHam:

- ero Heobxo4MMo peann3oBbiBaTbh B HECKOSILKO 3TanoB (o4yepeaen), Tak Kak B nepuos
nposegeHmss CMP Ha ogHOM 4acTu COOPYXXEHWUW CTOYHble BOAbl AOSMKHbI OYULLATLCA Ha
OCTaBLLUENCA 4YacTy;

- KaK nNpaBufo, OO0 Hayana BbINOSIHEHWUS OCHOBHbIX paboT TpebyeTcs BbINOMHEHME
BCMOMoOraTesbHbIX, TakMX Kak MpOKnagka HOBbIX KaHaroB, YCTPOWCTBO HOBbIX HACOCHbIX
CTaHUMWU U T. N.

Ons MMHUMM3auuKn neperpyskM OCTaBLUMXCH YacTen CTaHLMU PEKOHCTPYKLUMS OOIMKHA
NpoBOANTLCS HE MeHee YyeM B Tpu odepean (kpome OC, HeporpyXeHHblix Ha 50% u Gonee).
B pesynbtate atoro Ha o6bekTax, rae HeobxoanMO BOCCTAHOBIIEHME XeNe300eTOHHbIX KOH-
CTPYKUMI, OOLLUIN CPOK PEKOHCTPYKLMU KPYMNHbIX OOBbEKTOB B TPWU O4Yepeau, C y4eToMm paspa-
BGOTKM N cornacoBaHus npoekTa (4o 2 neT), BCnoMoraTenbHbIX U MyCKOHanagovHblx padoT
Aaxe rnpu JoctatoyHOM (PUHAHCUPOBAHWUKU, MOXET cocTaBuTb A0 10 neT, YTo BbLIXOAUT 3a
yCTaHOBMEHHYH 219-O3 NnpoaomKMTENbHOCTL Cpoka nepexona Ha HAT.

[Mocne OKOHYaHWA PEKOHCTPYKUUKU o4vepeau ee MpOoeKTHas npou3BoAUTENbHOCTb (MO
HOBOW TeXHONornun) yxe He 6yaeTt npeBbiwaTtb, kak npasuso, 50 % — 65 % oT nepsBoHa-

YanbHOM BeNMYUHbI (MO Knaccuyeckon TexHonorum). B pesynetate gaxe npu pasdbveHum pa-

53



60T no pekoHcTpykummn OC co ctaptoBoun Harpyskon 50 % ot NN Ha 3 o4yepenm npu Npoms-
BoAcTBe paboT Ha 3-1, nocneaHen oyepeaun nepeble ABE, paHee PEKOHCTPyMpoBaHHbIe, Oy-
AyT neperpyxeHbl oo 1,5 pas. 910 npuBedeT K yXyALWEHMIO Ka4yecTBa OYMCTKM BOAbI B Nepu-
0L, PEKOHCTPYKLMUN HE TONbKO MO OTHOLUEHMIO K HOBbIM MPOEKTHbIM MoKa3aTensm, HO U K Ka-

4eCTBY [0 PEKOHCTPYKLUW.

1.8 CuctemHble npobnembl oTpacnu BKX n nogorpacnm ouncTku

CTO4YHbIX BOA

K npuoputeTHbiM 06LmMM npobnemam oTpacnu criegyet OTHECTH:

1) BbICOKMI N3HOC OCHOBHbIX oOHA0B (CM. Tabnuuy 1.9), npudem He Tonbko OC LICB,
HO BCeX OCTarbHbIX (Tak, B CpegHeM No CTpaHe B 3aMeHe HyxaaeTcs 46 % ceTen, Toraa Kak
B MaearnbHOW CUTyaluuu aTa BeNu4MHa He JormkHa npeBbiwaTb 10 %), YTO B pamMKax eanHbIX
opraHmnsauun BKX npmBoguT K nepepacnpeneneHunio cpeacts Ha 6onee onepatmBHble Npo-
Gnembl NOBbILLEHNA HAAEXHOCTU CeTEN U (MNK) NUKBMAAUMN aBapumn Ha ceTax. Takke B Mo-
AasnswowemM 60oNbLUMHCTBE CriyvyaeB ANd XUTENEN U pyKoBOAMTENEN HACENEHHbIX MYyHKTOB
Ka4yecTBO NMUTLEBOM BOAbI UrpaeT ropas3go 6ornee BaXkHyH pPoOfb, YEM KavyeCTBO OYUCTKM
CTOYHbIX BOA.

2) HepaboTtocnocobHass KOHTPNPOAYKTUBHAsA CUCTEMa HOPMUPOBaHUA COPOCOB O4Yn-
LLIEHHbIX BOA, (OnucaHa BbIle), KoTopasa AosmkHa ObiTb pedopMmpoBaHa AENCTBUSIMU B paM-
Kax BbINosfiHeHus 219-d3 ot 21.07.2014 r.

3) TapugHoe perynupoBaHue «OT AOCTUIHYTOrO YPOBHS», KOTOPOE 3akpenuno pe-
3ynbTaThl BCEX N3MEHEHU B 3TOW cpepe, npomsoLlleawnx B 3Ton cgepe 3a nocriegHue no-
4yt 25 neT. B pesynbTate Tapudbl Ha BOOOOTBEAEHME B COCeAHUX CyObekTax deaepauunm
pasnuyatotca go 3 pas (npu ToM, 4TO M Bonee BbICOKOro U3 3TUX TapudoB HEAOCTATOYHO
ANs NOMNHOUEHHOro passutus). [axe ecnv cumtaTb, YTO Tapud COOTBETCTBYET YPOBHKO CO-
OpYXEeHUK, TO Takad CUTyaunsa KOHCEPBUPYET OTCTANOCTb: YEM XYXKE€ OYUCTKA, TEM HUXKe Ta-
pud, TEM MeHbLUE BO3MOXHOCTU MHBECTUPOBATL B MOLEPHMU3ALNIO COOPYXKEHUIA.

4) OTpacnb HaxoauTca B riNyboKoOM Kpuance B YacT MHBECTULMA B HeE:

- 6onbWNHCTBO opraHunsaumi BKX ybbITOYHO 1 HE MOXET BblAeNATb CpeacTBa Ha
PEKOHCTPYKLINIO COOPYXXEHUN;

- cpeacTBa permoHoB Ha passutme BKX Becbma orpaHuyeHbl;

- BblAENEeHne CyLLEeCTBEHHbIX cpeacTB rocbiogketa orpaHnymsaetca LM «3ko-

HOMMYECKOEe U coumanbHoe passutue [lansHero BocTtoka n bankanbCckoro permoHa Ha nepu-
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oA po 2018 roga», a Takke nporpaMmmMamMu NOLArOTOBKU K MeXAyHapOLHbIM MEepPONnpUATUAM.
OtpenbHasa ®LI no passutuio BKX otcyTcTByerT;

- YaCTHble MHBECTUUNN (PaKTUYECKN TakkKe HEeBENUKU, NPU 3TOM MHOCTPaHHbIE WH-
BECTUUUK B NOCNefHue rogbl NpakTUYecKn OTCYyTCTBYIOT.

5) MNnoxo paboTatoLiasa, HeCMOTPS Ha HoBauun B 3ToN obnactu, cMctema B3anMMOOT-
HOLLEHMI BOAOKaHaNoB 1 NPOMbILNEHHbIX aboHeHTOoB. [puHaTbie B nocnegHue rogbl Pepe-
panbHbIN 3aKoH OT 7.12.2011 r. Ne 416-®3 "O BogocHabxeHun n sogooteseaeHumn” [9] m lNo-
ctaHoBneHue lNpasutensctea Poccuiickon ®egepaummn ot 29.07.2013 r. Ne 644 «O6 yTBep-
XaeHun NMpasun xonogHoro BOAOCHabXeHUA 1 BOAOOTBEAEHUS U O BHECEHUN U3MEHEHUN B
HekoTopble akTbl [paButenscTBa Poccunckon ®epgepaumm» [10] He paspewmnn npobnemsi,
nmeBLLUMECH B 3TON cdepe, a co3ganu aononHutenbHble. Ob6baBneHne KpynHbix aboHEHTOB
LICB Bogononb3oBatensmu ¢ HeobxoammocTbio pa3pabartbiBate HOC, He umeeT nog cobon
AOCTaTOYHbIX TEXHUYECKUX OCHOBAHUM W MPOTMBOPEYUT CYyTU MPOUCXOASALLUX NPOLECCOB.
K aboHeHTam no-npexHeMy npoaormkKalT MNpeabsBnaTbCA Hepeanuayemble TpeboBaHus,
yto, no aHanormm ¢ OC LICB, Hukak He cnocobcTByeT co3faHmio aPdEKTUBHBIX NTOKanbHbIX
OYUCTHBIX COOPYXXEHWUN.

B TO Xe Bpemsi yacTbl cnyyamn HeratmsHoro soagenctana Ha OC NCB npoMbILEeHHbIX
CTOYHbIX BOfA, cOpacbiBaeMbix 6e3 npenBapuTenbHOM OYUCTKU. BO MHOMMX OTHOCUTENBHO
HeBONbLUMX MNOCENEHNSAX XU3HEHHO BaXKHble AN HUX MPOMBbIWAEHHbIE nNpeanpuatus (npe-
UMYLLLECTBEHHO MULLEBLIE MPOM3BOACTBA), obecneynBarolLme 3aHATOCTb HaceneHus B HUX,
cbpacblBaloT CTOYHblE BOAbl 6€30 BCAKOW OYUCTKU, YTO CO3L4aET MHOrOKpaTHYIO neperpysky
Ha OC 'CB no opraHudecknm coeanHeHunsiM, n 6e3 Toro Haxogswwmecsa B 3anyLieHHOM CO-
CTOSHUN.

6) CnoxHas cuTyaumnsa ¢ yTunmsaumen ocagkoB CTOYHbIX BOA. HecMoTpsa Ha Hanu4dne
AOCTaTOMHOMW HOpPMaTMBHOW 6a3sbl NO pasnuyHbiIM MeToaM WCMNONb30BaHUA OCadKoB, CTe-
NneHb 3aperynmpoBaHHOCTM AaHHOW cpepbl TakoBa, 4To npaktudeckn 100 % ocagkos, COOT-
BETCTBYIOLLUMX BCEM TpeboBaHUAM, NMMBO 3axopaHMBAETCA Ha MOMUroHax, NIMbo yTUnmaupy-
eTcs no «cepbiM» cxemam. [laHHas cutyauusa He UMeeT HUKaKNX OOBbEKTUBHBLIX OCHOBaHUN, U1
Bbl3BaHa UCKMIOYNTENBHO HEA(EKTUBHON CUCTEMbI PETYNNPOBAHUA.

7) OTcyTCTBME peanbHOM NOAAEPXKKU rOCy4apCTBOM 3Heprocbeperatolmx TEXHOMOo-
M, B TOM YucCne anbTepHaATUBHON OMO3HEPreTUKM, TOPMO3UT UCNOSNb30BaHUE 3HEpProreHe-

PUPYIOLLIMX TEXHOSMOIMN.
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BblweonucaHHble obuwme npobnembl NpuBeNn K opmMMpoBaHMIO Creayowmnx OCHOB-
HbIX 3KONorM4yecknx npobnem nogoTpacnu:

1) CywectBeHHass 4actb OC, He noaBeprinMxcs CBOEBPEMEHHOW PEKOHCTPYKUMN,
HaxoAMTCs B HEYOOBMETBOPUTESNTILHOM COCTOAHUM NGO BOoOGLLE BbiBegeHaA M3 aKchnyaTta-
ummn. Takke psag COOPYXEHUA He MOXET CrnpaBUTbCA CO CBEPXHOPMAaTMBHbIMW cOpocamm
NPOMbILLIIEHHBIX MPeanpuUATUA No OpraHu4yeckum BewlecTBaMm. B pesynbtate Ha AaHHbIX
obbekTax npesbiWwalTca (B TOM 4YMCNE€ M MHOFOKpaTHO) MPOEKTHble nokasaTtenu 1960-—
1970-x rogoB no B3BelleHHbIM Bewlectsam 1 BI1K.

2) bonbwwnHcTBo (6onee 90 %) umetowmxca OC NCB no cBoeMy YpOBHIO OTHOCATCS K
TexHonornsam 1960-x rogoB 1 He obecneunBaloT yaaneHue asota un ocdopa.

3) Ha 6onbwmHctBe OC [CB wucnonb3dyetcss obe33apaxuBaHue XIO0pOM U Xrop-
peareHTamu, 4to, obecneymBas Oe3nHMEKUNIO, HAHOCUT BblpaXEHHbIA 3KONOrMYyeCcKknin Bpes
BOAHbIM OobbekTam. OH 3akntovaeTcsl Kak B TOKCMYHOM BO3LAEWCTBUM Xropa U XNopnpous-
BOOHbIX HA BECb BOAHbLIN BMOLIEHO3, TaK U B HAKOMMEHUN XNOPOPraHUYeCKNX COeaUHEHUIN B
BOOHbIX OpraHn3amMax 1 AOHHbIX OTNoXeHusx (nocrnegHee opMupyeT OONrOBPEMEHHbIE MO-
cnegcteud). PacnpoctpaHeHHasa (M cunTarowascs obsisatenoHon B CLUA, roe akTMBHO umC-
nonb3yeTtca obesszapaxmBaHne XsIOpOM) TEXHOMNOMSA AEXSTIOPUPOBAHNA NOCE XNOPUPOBaHUS
He NpUMEHSETCS.

4) MNpakTnyeckoe NpMMEHEHNE COBPEMEHHbIX TexHonormm ounctkn NCB cenntebHbIx
TEpPPUTOPUIN NPaKTUYECKN OTCYTCTBYET, Kpome Mocksbl. Bonee Toro, coctosiHMe ceten OOX-
AeBOWN kaHanusauum B BonbLUMHCTBE ropodoB (Kak Mo cTeneHu oxeaTta, Tak U Mo TeXHMYe-
CKOMY COCTOSIHWIO) TakOBO, YTO OCHOBHOW 3agdayen opraHmsaumn BKX B obnactu goxaesomn
KaHanusaumm asnsieTcs obecnevyeHme OTBeOEHUA OOXAEBbIX M TarnbiXx BOA4 BO msbexaHue
NnoaTONMAEHNA TEPPUTOPUIA C NpefoTBpaLLeHMeM MaTepuanbHOro yuepba XXunomy cCekTopy,
TPaHCNOPTHOM MHAPACTPYKTYPE N NPOMMPEaNPUATUAM.

5) HecMoTp4 Ha cyLlecTBEHHOE U3MEHEHME K NydlleMy cuTyauumn ¢ o6e3BoXmMBaHMEM
ocagka, mHorme OC CB npogomkatoT HakannmMBaTbh UX Ha UIOBLIX Niowaakax. Kpome Toro,
Ha nogasnstowem yucne OC TCB kak N0 0O0beKTMBHbLIM, Tak U MO CYyOBEKTUBHBIM MPUYMHAM
npounaoLuen oTkas OT 3KChfyaTaumMm COOPYXeHUn ctabunmsauyum ocagka, Yto NPUBOAUT K 3a-
rPA3HEHUIO NOA3EMHbIX BOA N aTMOcdepsbl.

6) CyLwecTBeHHON NpoBnemMon MHOMMX COOPYXXEHWUN, B 3HAYUTENBHOM CTENEHU onpe-
Aensowen OTHOLWEHNE K HAM HaceneHus, ABMseTCa BblAeNeHne 3anaxoB, OLyLaeMblX B
XXWUITOM 3aCTPOVKE, Ha NYTAX NepeMeLLEHUs XXUTenem n B Mectax nx paboTbl. 3Ta oyeBmaHas
noteHumanoHaa npobnema pewanacb B Poccum (CCCP) ¢ Hayana pa3BuTtusa nogoTtpacnu

nyTeM NPUHATUA Mep NAaCCUBHOW 3aLUUTbl — YCTAHOBMEHNA CaHUTaPHO-3aLLNTHBIX 30H (C33)
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Heobxoaumoro pasmepa. OgHako pasBuUTUE HacerneHHbIX MYHKTOB BO MHOMMX MeCcTax npuBo-
ANT K HapyLLIEHMIO 3TMX 30H. Kpome Toro, BO MHOMMX Criydasx 3TM HOpMbl Bbinn n3HayanbHo
HapyLUeHbI.

[MpoBeaeHHbIN aHanM3 Nnpobnem NogoTpacnuv nokasbiBaeT, C OAHOW CTOPOHLI, obunne
3KOSorMyecknx npobrieMm, CBSA3aHHbLIX C MCMNOSIb30BAHMEM YCTApPEBLUMX TEXHOSOMMn, W
CTONb Xe CYLleCTBEHHYI0 HeXBaTKy (PMHAHCUPOBAHUSA ONA UX PELLUEeHUs, C APYroM CTOPOHbI.
HepelleHHble akonormyeckne npobrnemMbl eCTb NPOSABIIEHME BCE TON e Npobnembl HEXBaTKM
cpeacTB. HakonuBlleecs TexHMyeckoe OTCTaBaHME €eCTb pesynbTaT HakonusLlerocs 3a
25 neT HegogMHaHCUPOBaAHUA NoJoTpacnn. APdeKTUBHbIE TEXHOMOrMM ounctkm CB Tex-
Huyeckn 6binn gocTynHel 1 20 neT Tomy Hasag, npobnema Gbina 1 3aknyaeTcs TOMbKO B
HexBaTKe (PMHaHCUPOBAHUSA.

BecnonesHo ctaBuTb nogoTpacnu, kotopasa cmorna 3a 20 neT B He cambiX Hebnaro-
NPUATHBIX 3KOHOMMUYECKUX YCHOBUAX MOLEPHU3MPOBaATb [0 COBPEMEHHOIO YPOBHSA TOJSIbKO
10 % coopyXeHun BMONOrnMYeckon OYUCTKK, 3afady peKoHCTpympoBaTb ocTanbHble 90 % 3a
7 neT, oTBeAeHHble Ha nepexoa Ha HAT.

CnoxuBluasica B nogoTpacnu cutyauus onpegensieT HeobxoguMMOCTb NPUMEHEHUSA
BUMOOU3MEHEHHbIX NoAX0A0B B npuMeHeHun HOT v B TpakToBKE CamMon TepMmuHonorun. Tep-
MUH «Haunyywme» B AaHHbIX YCMOBUAX [OMKEH oO3HayaTb HaubOonblUyld 3KOMOro-
9KOHOMMUYECKYI0 3(PEKTUBHOCTL TEXHOSIOMMM — MaKCMMaribHOe KOSiM4ecTBO MnpeaoTBpa-
LLIEHHOro Bpeaa oKpyxatowlen cpeae Ha pybnb BrnoXeHHbIX cpeacTs. cnonb3oBaHue pelue-
HUKW, KOTOpble BeayT K nepepacxony CpenCcTB OTHOCUTESbHO pellaemMon 3agadn, Takux, Kak
CTpOMTENLCTBO 00BHEKTOB 6e3 yyeTa (hakTudeckon oTpuuaTenbHOM ANHAMUKN BOAOOTBeae-
HMA (Npo 3anac), a Takke NPUMEHeHne cTagum JOOYNCTKN (6e3 NCKNIOYUTENBHBIX OCHOBaHUN
ANs 9TOro) He JOMKHO cumTaTbhbes nepexogom Ha HAOT.

OnucaHHble B HacTosweM pasgene ocobeHHOCTN nNogoTpacin, Takme Kak noBceMecT-
Hasg pacnpoCTPaHEHHOCTb, OFPOMHOE YMCNO OOBHLEKTOB, KOTOPbIE B COBOKYMHOCTU cbpachiBa-
0T okono 60% BCex 3arpsi3HEHHbIX CTOYHbLIX BOA, CTpPaHbl, NPy 3TOM Marnas gons o6bekTos,
COOTBETCTBYHOLLMX COBPEMEHHLIM TpeboBaHuAM, TpebyT TpakToBaTb onpegeneHne HAT,
AaHHoe cTtatben 28.1 219-03 Kak «HAaMMEHbLUMA YypPOBEHb HEraTMBHOIMO BO34EWCTBUSA Ha
OKpY>XaloLlylo cpedy B pacdeTe Ha ... 06beM NPOU3BOANMON NPOAYKUWUW...» HE NPUMEHU-
TEeNbHO K OOQHOMY fJaHHOMY 0ObekTy, a B macwTtabax nogotpacnu B uenom. B npoTvBHOM
crnyyae, €CnvM OCYLUECTBMATb MOAEPHM3aUMl0 eOuMHUYHBbIX OOBLEKTOB OPUEHTUPYACH Ha
HaWMEHbLUNI YPOBEHb BO3AENCTBMS Ha JaHHOM 0O6bekTe, cokpalleHme obLiero Bo3gencTans

Ha 6acceliH He ByaeT JOCTUIHYTO.
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Tpebyemoe 3akoHOL4ATENbCTBOM [LOCTUXKEHME HAMMEHbBLUEro YPOBHS HEraTUBHOMO
BO3AENCTBUS Ha OKPYXKaloLylo cpefy B pacyeTe Ha o6bem Npou3BOoAMMON MPOAYKUMN MO-
XeT 6bITb 06ecneveHo 3a CHET UCMONb30BaHMS CNEQYOLWNX OCHOBHbLIX MEXAHNU3MOB:

1) Y4yeT npu BbIGOpPE TEXHOMNOMMN ANA KOHKpeTHoro obvekta OC 4nCneHHOCTM Hace-
NeHnsa B nocesnieHnmn, ropoackom okpyre (npounssogutenbHocTb OC cornacHo M3NoXeHHOW B
HacTosLWeM pa3aene knaccugukaumm);

2) lNpumeHeHne KOMNIEKCHOro nogxoAa, y4uTbiBalOWEero paktuyeckoe akorornye-
CKO€ COCTOSIHME BOAHbIX OO6BHLEKTOB Mpu BblIbOpe TEeXHOMNOrMn, NnpumeHsemblx kak HOT. OT1o
NO3BOSMIUT MOCreAoBaTeSNbHO ynyylaTb COCTOSIHME BOAHbIX OOBLEKTOB, HE NpumeHss 6onee
CMNOXHbIX U AOPOrOCTOALLMX TEXHOSOMMIN TaM, rae B 3TOM HET 06 bEKTUBHOM HEOBXOAMMOCTH.
[ns vcnonb3oBaHMA 3TOro noaxoga Heobxoamma paspaboTka rpaga umni BoaHbIX 0OBbEKTOB
Nno KaTeropusiM, KpUTEPMUEB OTHECEHUS K HUM U BHECEHWE HEODXOOMMbIX U3MEHEHUN B OeN-
CTBYIOLLIEE 3aKOHOAATENBLCTBO.

3) NMpumeHeHne nogxoaa ¢ onpeaenenunem rpynn obvektoB OC, pasnuyatrowmxcsa no
o4YepeaHOCTN UX MoaepHM3aumn. Ha nepBom atane HEOH6XO4MMO CKOHLEHTPUPOBATL YCUIUS
MMEHHO Ha Tex Ha 0O0beKkTax, Ka4eCTBO OYMCTKM Ha KOTOPbIX CYLLECTBEHHO HWXE CpeaHeoT-
pacreBoro ypoBHSA MO OaHHOW rpynne rno npou3BOAUTENBHOCTU COOpYXeHun. Ona aToro
HeobxogmMma BbipaboTka KpuTepueB Bbibopa OOBLEKTOB ANA PEKOHCTPYKUMM HA OCHOBaHWUM
dakTnyeckn obecneynBaemoro KayecTsa OYMCTKU.

Mpu onpegenennn HOT B cepe OYMCTKM CTOYHbLIX BOA noceneHun BakHo OuyeHb
Ba)KHO NpUW OnNpeaesieHMn 3KOSOro-aKoOHOMUYeckon agpdekTnesHocTn OnucaHue mcnosnbaye-
MbIX TEXHOMOMMYECKNX NPOLLECCOB

B HacTodwem pasgene npuBeOeHO ONUCaHWe OCHOBHBLIX TEXHOMOrMYeckux npoec-
COB, Ucnonb3yembix B Poccun B HacTosiLiee BpeMs Npu OYUCTKE CTOYHbIX BOZA MOCENEHUN.
MHopmaumsa npusegeHa no pesynbtatam ob6paboTKM aHKET, a Takke No AaHHbIM Hay4HO-
TEXHMYECKON NuUTepaTtypbl U OaHHbIM, NPeLOCTaBMEHHbIM YneHaMyn TeXHUYecKkon pabouen

rpynmbl.

Paspen 2. OnucaHue ncnonb3yemMbiX TeXHOJIOrMYeCKUX npoLeccos

2.1 OuncTKa ropoackux CTOUHbIX BOA,

2.1.1 TexHonornyeckana cxema npouecca OC I'CB

Bcro coBokynHOCTb npumMeHsaembix TexHonornn OC FCB moxHo npeactasuTb B BuAe

OoJHOM 000OLLEHHOW TEXHOMNOIMYECKOW CXeMbl, BKIoYaloLwen B cebs kak obasaTenbHble, Tak
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N Heobsi3aTenbHble noanpouecchl, 6onbluas YacTb U3 NOCNeAHUX SBNSIETCS ONUUOHAarbHbI-
MU NGB0 anbTepHaTUBHbLIMM.
MHdopmaums 06 aTanax TEXHONOMMYECKoro npouecca npueeaeHa B Tabnuue 2.1.

O606weHHasn cxema OC 'CB npuBegeHa Ha pucyHke 2.1.
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PucyHok 2.1 — O606LweHHas TexHonornyeckas cxema



JlereHga k pucyHky 2.1

Homep
HaumeHoBaHve noanpotecca
nognpotecca
1 BblaeneHune nnaarowmx rpyobix npumecen (MpouexnBaHne)
11 O6paboTka (0TMbIBKa 1 06€3BOXMBaHUE) rpyObIX NPUMECEN, 3aiePXXaHHbIX Ha peLueTkax
) (cutax)
11 O6paboTka (0TMbIBKa 1 06€3BOXMBaHUE) rpyObIX NPUMECEN, 3aiePXXaHHbIX Ha peLueTKkax
) (cutax)
1-2 C6op oTbpocoB, 3aaep>KaHHbIX Ha peLleTkax (CMTax) B KOHTENHEPDI
2 YpaneHue ocegaroLLmx rpybeix npumecen (necka)
3 O6paboTka neckoBoro ocagka (nynbnbl)
4 AkkyMmynupoBaHue (ycpegHeHue pacxofa) CTOYHOM BoAbl
5 OcaxaeHune B3BELLUEHHbIX BELLECTB (OCBETNEHNE, NEPBUYHOE OTCTanBaHUE)
O6paboTka B bMopeakTopax G1Monorm4eckon O4MCTKU:
6 A — B BuopmnbTpax;
b — B aspoTeHkax
7 Mogaya cxartoro Bo3ayxa
8 OTaeneHve ounLEeHHON BoAbl OT GuomMacchl, BbIHECEHHOM M3 BruopeakTopa
9 [oouncTka
10 MpuroToBneHne n 403MPOBaHNE PAaCTBOPOB PeareHToB
Ob6es3apakmBaHMe O4ULLEHHON, MO0 OOYULLEHHON BOAbI:
A — xnopow;
11 B- runoxnopuTom HaTpusi, BapuaHT 1 - MICNoNb30BaHNEM TOBApHOIrO rMNoxXroputa HaTpus,
BapuaHT 2 - C Nony4YeHneM 3NEKTPONNTUYECKOTO rMNoxnopuTa HaTpus;
B - Y®-06ny4yeHnem
KoHUEeHTpMpoBaHne N30bITOYHOIO aKTUBHOTO mna (ocaakoB):
12 A. paBuTauMoHHOE YNNOTHEHME;
Bb. MexaHn4eckoe cryuieHme
Crabunusaums Xnakmx ocagkos:
13 A. AspobHas ctabunusaums;
b. AHaspobHasg cTabunusauus (MeTaHoBOe cObpaxuBaHue)
136-1 O6paboTka n ytunusauusa buorasa
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Howmep noa-

HanmeHoBaHune noanpouecca

npotecca
Ob6e3s3apaxmBaHne 0CagKoB:
A. PeareHTHoOE€;

14
Bb1. TennoBoe o6e33apakmBaHNE XXUOKNUX OCaOKOB,

B2. TennoBoe obe33apaxmBaHne 06e3BOXKEHHbIX OCAKOB

15 YnnoTHeHne cTabnnmnanpoBaHHbIX 0CagKoB
O6e3BoXxunBaHMe ocajka:

A. MexaHnyeckoe;

16 b. MNMoacylka v BblAepKka 0CaAKOB Ha UIOBbIX NIOLLaAKax B €CTECTBEHHbIX YCIOBUSX;
B. O6paboTka crnokynsiHTamu, cryllieHue, noAacyLlka 1 Bbliaep>Kka 0CaKoB, Ha MNOBbIX
nrowagkax B eCTECTBEHHbIX YCIOBUAX
JononHutenbHas ANUTenbHas BblAepKKka B €CTECTBEHHbLIX YCIIOBUSIX OCAAKOB, NOACYLLEH-

o HbIX Ha MMOBbLIX NMOLLAAKaX, UM MeXaHN4YeCckn 06e3BOXKEHHbIX

18 KomnocTmpoBaHne 06e3BOXEHHbLIX UINN MNOACYLUEHHbIX OCaAKOB

19 Mpon3BoaCcTBO NOYBOrPYHTOB U3 OCaAKOB

20 TepMunyeckas cylika ocagkos

21 CxwuraHue (TepmoyTunusauus) ocagka

MpumeyaHus K pUCyHKy 2.1:

1) TexHonormyeckasi cxema siBnseTcst 0000w eHHON. Ha KOHKPETHbIX 06 bekTax NpUMeHseTCs

4acTb M3 yKasaHHbIX NognpoLeccoB. BxogHble NOTOKX B NOANPOLECCHI, VI306pa)KeHHble Ha cXxeme, TakKe MOo-

ryT ABNATLCA ONUMOHaNbHbIMU;

2) Homepa nognpoLeccoB B cxeMe Ha pucyHke 2.1 COOTBETCTBYIOT HOMepam B Tabnuue 2.1

MNopasnsatoLwee 6onbWMHCTBO TexHonorndeckux cxem OC TCB nonHoro umkna BKknto-

yaeT B cebs crneayroume oCHOBHble (06s3aTenbHbIE) NOANPOLECChHI:

- MeéXaHn4eckKasd O4YnCTKa,

- buonoru4yeckasi O4MUCTKA;

- o6e33apaxnBaHne OYNLLIEHHOW BOAbI,

- 06e3BoOXMBaHWE ocagka.

Bce octanbHble TexHonornyeckme npoLeccbl MoryT NpucyTCcTBOBaTh UM HeT. MuHK-
ManbHasa TEXHOMornyeckasi cxema He ob6a3aTenbHO O3HAYaeT HEMoSHy, He3d(mEdEKTUBHYIO
nnbo camy geweByto. OHa MOXET ObITb Takke 1 BeCbMa 3(EKTUBHON U (M) BECbMa O0-

POrocCTosILLEWN.
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JTiobas TexHonorusi, He cogepxaljas BbllLUENepeYnNCrieHHble CTaaun, ABNSETCS He-
NOfHOW M HeOOCTaTOYHOW. Takme TEXHOMNOrMM TakKkKe HaxoOAaT MPUMEHEHMEe, OO4HAKO OHU
onpaBAaHbl UCKMOYMTENBHO B CreumanbHblX YCIOBUSAX, HAanpumep: TexHonorus 6e3 6uono-
rMYEeCKON OYUCTKM — C UCMONb30BaHMEM (PUINKO-XMMUYECKON 06paboTkm u punbTpaLmoH-
HOM OYUCTKN. OTOT NPOLECC BbIHYXXOEHHO NMPUMEHSETCHA Ha HEKOTOPbIX yAaneHHbIX 0O6bekTax
C BpPEMEHHbIM (CE30HHbIM) npebbiBaHMEM, [OEe COOpPYXEeHUs OUONOrM4YEecKoM OYMCTKU
He MoryT 6biTb MCNOMb30BaHbl, TaK Kak OHWM TPebyrT ANUTENBHOro 3anycka (HapalumBaHue
Bruomaccel B TeveHne 2—3 MecsaueB).

B 6onee cnoxHbix cutyaumax, korga OC ncnonb3yoTcs ANS OYUCTKM TaKkKe 3Hauu-
TenbHbIX 06BEMOB NPOU3BOACTBEHHbLIX CTOYHbLIX BOA, TEXHOIOrMYECKass CXema MOXET ObITb
CrnoxHee, ons obecneyeHns yaaneHnsa cneundunyeckmx sarpasHeHmnn nocnegHunx. B aton cu-
Tyauum 'CB mMoryT noctynatb He B Ha4ano TeXHONOMMYECKOM CxeMbl. Takke HeKoTopble Mo-
TOKM (Hanpumep, Manosarps3HeHHble MPOM3BOACTBEHHbLIE CTOYHble BOAbl)  MOryT
He nogaBaTbCHA B Ha4aro TEXHOMNOrMYyeckon cxembl ouncTkn NCB, a npucoeanHATLCS Ha Mo-
cnefyowmnx ctagusix.

Kputepun otHecenna OC k ciepe npumeHeHns UNTC cooTBeTCTBYHOLMX OTpacremn
OnNpeaensioTca B OTpacreBbiX cnpaBoYHMKax. Kputepum OTHeCeHUs K cdepe npuMeHeHus
AAHHOro CnpaBOoYHMKa B NOA0OHbBIX CUTYyaumsix onpeaeneHbl B COOTBETCTBYIOLLEM pa3gerne.

Ob6s3aTenbHOCTb 06e33apaxmnBaHnst OYULLEHHBIX BO4 — BEeCbMa OUCKYCCUMOHHbIN BO-
npoc. HopmaTuBHble NpaBoBble akTbl Poccuinckon ®epepauun TpebyoT NnpoBoauTb 0bessa-
paxvBaHue Bcex 06beMoOB cbpacbiBaeMbIX CTOYHbIX Bod. OgHako 4O HEQABHEro BpEMEHU B
EC cama 3agavya oGe33apaxuBaHusi He CTaBunacb, B TOM YnCre B CBA3U C AOCTATOYHO Cy-
LEeCTBEHHLIM 3FEKTOM B 3TOM OTHOLLIEHUN NpoLecca BMONOrMYecKon OYNUCTKMN.

B TeyeHune pgecatkoB net kpynHenwwme B ctpaHe OC 'CB — KypbsiHoBckue u Jlobe-
peLKne OYMCTHbIE coopyXeHus r. MockBbl He nmenn obessapaxmnBaHnd. ITo 66110 060CHO-
BaHO TeM, 4To OHU ob6pa3sytoT oT 30 % Ao 90 % pacxoga BoAHbIX OOBEKTOB, Kyaa NpOMCXO-
ant cbpoc. B aTon cuTyaumm ucnonb3oBaHMe XMOpPUPOBaHUSA Okasano Obl KpaniHe HeraTuB-
HOe BO3EeNCTBME Ha COCTOSIHME AKOCUCTEMbI 3TUX BOOHbIX 06BHEKTOB. [pu hakTnyeckom oT-
CYTCTBMM XIOPUPOBAHUSA B TEYEHME BbllLEyKa3aHHOIro Nepmoga BpeMeHU He BbIfio 0TMEeYeHo
CaHNTAPHO-3NMMAEMMONOINMYECKNX MHUMOEHTOB Ha HMXXHEM TEYEHUM AAHHbBIX BOOHbLIX OObEK-
TOB, nocne cbpocoB GNONOrMYECKMN OYMLLIEHHBLIX CTOUHbIX BOA.

B CaHkT-lNeTepbypre OO HbIHELIHErOo BpeMeHu obe33apakmBaHme MpoXoaAaT TOSbKO

19 % ounLLEeHHbIX CTOKOB, BHEOPEHME Ha BECb pacxo nnaHupyetcs k 2024 roay.
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B HacTosdwee Bpemsi akonorndeckn GesonacHas TexHonorna Y®-obessapaxunBaHus
AocTynHa anga noboro macwtaba 06bekToB 1 BbIGOp Mexay obe3sapaXMBaHUEM U IKOSOMu-
YECKMM COCTOSTHUEM BOLAHOIo 06BbEKTa yXKe HE CTOUT.

BaxxHO oTMeTuUTb, YTO obe33apaxunBaHue He MMeeT HUKAKOro 3KONOrMYeckoro 3Hade-
HUA (AN BOAHbIX OOBEKTOB MOHATME MAaTOrEeHHbIX MUKPOOPraHM3MOB fULLIEHO CMbICHa), a
NYLWb CaHUTapHo-anugemMmonornyeckoe. NMoaTomy B TEX perMoHax u B Te Ce30Hbl (XonogHoe
BpeMs roga), rae M korga KOHTakT yernoBeka C BO4OM BOAHOro obbekTta OTCyTCTBYeT, a pas-
D©aBneHne BbICOKO, HET HMKAKMX 0OOCHOBaHUN K UCMNONb30BaHUIO 0be33apaxmBaHus, Kpome
HOpMaTMBHOIro TpeboBaHus.

Bce ocHoBHOe obopypoBaHne OC LICB oTHocuTCcA K npupogooxpaHHoMy (oanee —
OCHOBHOE npupoaooxpaHHoe obopyaoBaHue). Ha OC mMoxeT ObiTb Takke WCNoNb30BaHO
obopynoBaHMe Ans OYUCTKM BblIBpOCOB B aTMOC(epHbIn BO3ayX (4anee — BCnomMoratenb-
HOe NpUpoAoOXpaHHOe obopyaoBaHue).

Cnepnyet oTMeTUTb, 4TO MHorne nognpoueccbl OC, HaunHaa ¢ macwTtaba HebonbLIKX,
peanuayloTcs He B 060pyaoBaHMM, a B EMKOCTHbBIX TEXHOSTIOMMYECKNX COOPYXXEHUSAX, BbIMOS-
HEHHbIX CTPOUTENbHBIM CNOCOBOM. JTO AenaeTcs UCKIYUTENBHO MO MpUYMHE 6OMbLLOro
obbemMa eMKOCTeN, He NO3BONAKLLEro NPUMEHSATb ANA peanu3auum 3Tux ctagui obopyao-
BaHWe, U3roToBfeHHOE 3aBOoACKMM cnocobom. [pn aToM 0BGopyaoBaHME UCNONb3yeTCs Kak
COCTaBHas 4acCTb TEXHOMOrMYECKUX COOPYXKEHUWN, BbIMOMHAS BaXHbI€ TEXHONOrnyeckue
dyHKUMK (NepemMeLLieHre Boabl U 0cajka, aspauums, nepemMeLunsaHme 1 T. n.).

[anee nog obopynoBaHveM B 0OWeM MOHMMaHWM MoAapasymMeBaeTCA COBOKYMHOCTb

€MKOCTHbIX COOPY>XEHMI 1 060pPYAOBaHMS, peanuayoLwmnx AaHHbIA NoanpoLecc.
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Tabnuua 2.1 — O6o6LWweHHOe onucaHme npouecca o4ncTkn FCB

BxogHon noTok

OTan npouecca

(noanpouecc)

BbixogHowm noTok

OcHOBHOE TexHomnormyeckoe

obopynoBaHue

Amuceumn

2

4

MocTynatowasa cTodHasa Boga

Ne 1. BbigeneHue nnaBatoLnX
rpybbix npumecern (Npouexu-

BaHue).

O6GssaTenbHbIA Nnognpouecc

lMpouexeHHasa cToyHas Boga

PeweTtkn (cuta). Npun 6onbLuon
MPOM3BOAUTENBHOCTU —  KOM-
MreKTHOe TpaHCMnopTMpyloLLee
obopynoBaHue (WIHEKW, neH-

TOYHbIE TPaHCNOPTEPbLI U T. M.)

OpraHu3oBaHHbI  BbIOpPOC Be-

LLIeCTB,
cdoepy

3arpAsHAWLnNX  aTMo-

1. pybble npumecn, 3apgep-
XaHHble Ha pelleTkax, nmbo

cuTax (oTbpocChl C PELLETOK).

2. NpombiBHasA Boga

Ne 1-1. O6paboTka (OTMbIBKa
n obesBoxuBaHue) rpybbix
npumMecen, 3agepXaHHblX Ha

peLueTkax, nMbo cuTax.

Ha npaktnke —

Heobs3aTenbHbIA NognpoLecc

1. O6paboTaHHble (OTMbITbIE U
npeccoBaHHble) rpybble npu-

mMecu (oTbpocsl).

2. [pomMbiBHass Boda B MNOTOK

HEOYULLLEHHOWN CTOYHOW BOAbI

Fvu:l,ponpeccm, LLIHEKOBbIE

npeccbl, KOHTenHepbl. YacTto
obopynoBaHue anst ob6paboTku
rpyobix npumecen Grokupyet-
cs1 ¢ obopyaoBaHMeM Ons npo-

LeXnBaHna CTOYHbIX BOA

OpraHusoBaHHbIN BbIGPOC Be-

wecTB, 3arpAa3HAarWmx aTtmMmo-

ccepy

pybble npumecwn, 3agep>kaH-
Hble Ha pelueTkax, Mbo cutax

(oTBpoChl C peLleTok)

Ne 1-2. C6op oTOGpoCcOB C pe-

LLIETOK (CUT) B KOHTEWNHEPHDI;

(ob6s3aTenbHbIM nognpoLecc)

HeobpaboTaHHble wunu obpa-
foTaHHble rpybble npumecu
(ot6pochkl)

KoHTenHepbl

OT1bpockl — oTxoAbl Ha pa3me-

LLIeH e,

OpraHusoBaHHbIN BbIGPOC Be-

WwecTB, 3arpAa3HAarWmx aTtmMmo-

cbepy
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BxogHon noTok

OTan npouecca

(noanpouecc)

BbixogHowm noTok

OcHoBHOe TexHonornyeckoe

obopynoBaHue

Amucecumn

2

4

MpouexeHHas cTovHas BoAaa.

CxaTtblh BO3ayx (B OTAENbHbIX

cny4asx)

Ne 2. YpaneHne ocepawoLmnx

rpyobix npumecen (necka).
O6GssaTenbHbIV Nognpouecc 2.

YpaneHue BCMbIBAOLWNX XKU-
poBbIX Npumecen (OnLMoHarnb-
HO, AN HEKOTOPbIX KOHCTPYK-

)

HeocBeTneHHasa ctoyHasa Boga

lMeckonoBkn (EMKOCTHbIE CO-
OpYXeHUst nNnbo KOMMIEKTHOE

obopyanoBaHue).

1. Komnpeccopbl ans aspupy-

€MbIX MECKOJIOBOK.

2. [vppoanesatopbl Ans  oT-

Kayku necyaHom nynbnbl.

3. Hacocbl ons oTkadku nec4a-

HOW Nynbnbl.

CkpebkoBoe MnM  LUHEKOBOE
obopyaoBaHue ansa TpaHcnop-
TUPOBKM Mecka K MpusiMKam

(He BO BCEX KOHCTPYKLUSAX)

HeopraHnsoBaHHbI

BELLEeCTB,

Mocdhepy

BbIOpOC

3arpasHanwmx  aT-




L9

OTan npouecca

OcHoBHOe TexHonornyeckoe

BxogHon noTok BbixogHowm noTok Amucecumn
(mognpouecc) obopynoBaHue
1 2 3 4 5
MeckoBaa nynbna (neckoori|Ne 3. O6paboTtka neckoBoro |A. O0e3BOXEHHbIN (noacy- | A. lNeckoBble NOLaaKu. Ecnu BbigeneHHsIn n obpabo-

0CafoK).

Mo BapnaHty b — Takke un

TexHun4yeckasa soaa

ocagka. O6si3amerbHbIl 100-
rnpouecc B TOM WM UHOM UC-

MOJTHEHUN.

BapuaHT A. Ha nNeckoBbIX MNo-

Lagkax.
BapwuaHT B. B 6yHkepax

BapuaHT B. B annapatax gns

OTMbIBKM U cenapaunn necka

LLIEHHbIN) NECOK.

B. OTMbITbIN 1 006E3BOXEHHbIN

necok

B. MNMeckoBble OyHKepBDI.

B. Annapatbl Ana OTMbIBKA W

cenapaunn necka

TaHHbIA  MECOK  He HaxoawT
NpUMeHeHNs1 — OTX04 Ha pas-

MelLleHue.

HeopraHusoBaHHbIi  BbIGPOC
BELLECTB,

mMocdepy

3arpAsHawmnx art-

HeocBeTneHHasa cToyHasa Boga

Ne 4.

(ycpegHeHne pacxoga) CTOu-

AKKyMynupoBaHue

HOW BOAbI

HeobsizaTenbHbI nognpouecc

HeocBeTneHHasa cTtovHasi Boga

(ycpenHeHHbI pacxon)

Perynupyowme  pesepsyapbl

(emkocTHbIE coopyxeHus). Mo-
ryT
aspaunoHHbIE CUCTEMbI

NMPUMEHATBLCA  MeLlarkuy,

OpraHu3oBaHHbIN BbIGPOC Be-
LLIeCTB, 3arpssHsiloWMX aTMo-
coepy (Yepes «ablxaTerbHble»

OTBEPCTUSA pe3epByapoB)
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BxogHon noTok

OTan npouecca

(noanpouecc)

BbixogHowm noTok

OcHoBHOe TexHonornyeckoe

obopynoBaHue

Amucecumn

2

4

HeocBeTneHHaa cTo4yHas BO-

aa.

PactBop peareHTa Onsi UHTEH-
cupmkaumm ocaxpeHus B3Be-
LWEeHHbIX BeELLeCTB M ocaxae-
Hus cpocdpopa ¥ m3 noagnpo-

uecca 10

Ne 5. OcaxaeHue B3BeLUEHHbIX

BelwecTB (OcBeTneHue, nep-

BMYHOE OTCTanBaHue).

YpaneHue >XUMpOoBbIX MraBako-

LLNX 3arp;|3HeHm71.

LlenecoobpasHocTb  nognpo-
uecca Ne 5 onpepensietca uc-
X048 M3 Ka4yeCTBEHHOro U Ko-
NINYECTBEHHOro CoCcTaBa CTOY-
HbIX BOA M TexHonornm éuono-

r’MYECKOWN OYUCTKN.

lNepBnyHOE OTCTamBaHWe Mo-
XeT peanu3oBblBaTbCs C auu-
podukaymen ocagka

(c™m. pasgen 4)

OcBeTneHHasa ctoyHas Boa.

Ocagok nepBUYHbIX OTCTOWHU-

KOB.

YKnposas macca

lMepBUYHbIE OTCTOMHUKKN (EM-
KOCTHbIE COOPYXXEHUS), CKpeb-
koBoe 0bopygoBaHue, Hacochl

Ons OTKayku ocagka.

YKnpocbopHuku

HeopraHnsoBaHHbI

BELLEeCTB,

mocdepy

BbIOpOC

3arpasHarwmx  arT-
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OTan npouecca

OcHoBHOe TexHonornyeckoe

BxogHon noTok BbixogHowm noTok Amucecumn
(mognpouecc) obopynoBaHue
1 2 3 4 5
OcBeTneHHas cTovHas Boga. | Ne 6. ObpaboTka B 6mopeakTto- | A. O6paboTaHHasa Boga ¢ 6mo- | EMKOCTHbIE coopyxeHuss — | HeopraHusoBaHHbI  BbIOpOC
KOMMPUMMPOBaHHBIi BO3AYX 9. pax BMONorMYecKon O4YMCTKN: | MIIEHKOM Ha pasgeneHue. GuopeakTopsl. BELUECTB, 3arps3HsAWMX art-
BapuaHT A — 6nounbTpbI; B. NnoBasa cmeck Ha pasgene- | Aspatopbl (Becbma pa3HO00- Mocdepy
PactBop peareHTa ana oca- '
XaeHusa docdopa @ BapuaHT b — aspoTeHku. Hue pasHele ycTpoucTsa Ans Avc-
nepryupoBaHvs BO3dyxa B WIO-
Ob6sa3aTenbHbIV Nognpouecc. .
BOW CMecCH).
Brnoxmmunyeckune peakuun, .
Ons  TexHonorMm ypaneHus
npovcxogswmne B 6BuopeakTo-
asoTta (a3oTta u docoopa) —
pax B pasHbiXx BapuaHTax pea-
TaKkke MeWanku W Hacochl
nusauum nognpouecca, MoryT .
BHYTPEHHEN peLmpKynaumm
CYyLLECTBEHHO OTNn4yaThCA
ATMOCEepPHbIN BO3OYX Ne 7. Mopgaya cxartoro Bo3ay- | CxaTtbi BO3OyX Komnpeccopbl (Bo3gyxoaysku) | LUym.

xa. O6s3amernbHbIl  10dnpo-
yecc pna aspoTeHKoB (Kpome

UCKIoYeHun no )

Bbicokoe noTpebneHune anek-

TPO3SHEpPrumn




0L

BxogHon noTok

OTan npouecca

(mognpouecc)

BbixogHowm noTok

OcHoBHOe TexHonornyeckoe

obopynoBaHue

Amucecumn

2

4

M3 nognpouecca 6A — ob6pa-
©oTaHHas Boaa.

M3 nognpouecca 6b —wnnosag

cmMecCb

Ne 8. OTmeneHue o4vuLLEHHOWN
BOAbl OT BMomacchl, BbIHECEH-

HOW 13 bruopeakTopa.

Ob6s3aTenbHbIN Nognpolecc

OuunileHHasa Boga
Ona 6A — ocapok (6buonneH-
Ka).

[Ons 665 — BO3BpaTHbIA aKTUB-
HbI 1N (M3 KOTOPOro OTBOAUT-

€Sl U3BbITOYHbIN aKTUBHbIW WIT)

Hacocbl gns oTKauku akTMBHO-
ro una (6MonneHkn), YacTU4HO
Ans BOo3BpaTa B a’3poTeHK, Ya-
CTUYHO KaKk W3ObITOYHOrO Ha

06paboTky.

BTopu4yHble OTCTOVMHMKM (eMm-
KOCTHbIE COOpY>XeHUS), CKpeb-

koBoe obopynoBaHue

OuniieHHas Boaa.

PactBop peareHTa onga ygane-

HUSA doccopa ¢

PactBop peareHTa gnda dno-

Kynauum B3BELUEHHbIX Be-

wectB 4

Ne 9. [loouncTka

Ob6s3aTenbHOCTL Noanpouecca
onpeaensieTcs ycrnoBusiMu

cbpoca oumLLEHHBIX BOf,

[oounweHHasn Boga

MpombiBHast Boga (He BO BCeX

BapuaHTax)

Ocapok (He BO BCcex BapuaH-

Tax)

OnuunoHanbHo:

®dunbTpbl ¢ 3arpyskon, obec-
neumsatoLme oTaeneHve
B3BELLEHHbIX BeLlecTB unu/u
OKWUCINEHME OpPraHU4eckux MU

a30TUCTbIX COeAUHEHUA.

MembpaHHble OMCKOBblE
mnbTpbI. MexaHunuyeckue
unbTPHI. OTCTOMHMKM

c namenamy  (TOHKOCMOMHbIMU

MoZynsamun).

Buonpyabl (EMKOCTU B rpyHTE)

Mepuogunyeckn — oTpaboTaH-
Hasa 3arpyska (He onsi Bcex Ba-

pUaHToB).

Ocapok (He ons BCex BapuaH-

TOB)




T.

OTan npouecca

OcHoBHOe TexHonornyeckoe

BxogHon noTok BbixogHowm noTok Amucecumn
(mognpouecc) obopynoBaHue
1 2 3 4 5
ToBapHbin peareHT (peareH- | Ne 10. MNpurotoBneHne n gosu- | PactBopbl  peareHToB  ans|baku gnsi cknagvpoBaHust 3a-
Tbl): COMMW Xemnes3a, anloMUHKS. | pOBaHMe pacTBOPOB peareH- | NpYMeHeHNs naca >WOKOro peareHTa, Mo-

MonnanekTponuT (hNOKYNSAHT).
"'mnoxnoput HaTpus.

TexHuyeckas Boga

TOB.

KomMmnnekcHbIn  noanpouecc —

MOXeT OCYyLIeCTBNATECA Ha
HECKOINbKUX pPa3JyinyHbIX MOTO-

Kax.

HeobsizaTtenbHbIn nognpouecc

MeLlleHUnAa Ona XpaHeHua Cyxo-

ro peareHra.

PacTBopHO-pacxoaHble yanbl ¢

[03VpYoLLMM 060pyaoBaHUEM

OuvweHHas  (Qoo4ULLIEHHASs)

BoJa

Ne 11. Ob6es3apaxmnBaHune
OYMLLIEEHHON, NNDOO [OYMLLEH-
HOW BOAPbI.

Mo HopMaTUBHLIM  [JOKYMEH-

Tam — obs3aTenbHbI  NoAa-
npouecc. OgHako a3konoruye-
ckasi LlenecoobpasHOCTb OTCYT-
CTBYeT, a CaHuTapHo-
3NMOEMUONorMyeckas 3aBUCUT
OT MECTHbIX YCNOBWMIA BOAO-

nofib3oBaHMA N ce3oHa 06poca

COpoC  O4YULLEHHON CTOYHOM

BOZbl B BOAHbIA 0GBbEKT




L

OTan npouecca

OcHoBHOe TexHonornyeckoe

BxogHon noTok BbixogHowm noTok Amucecumn
(mognpouecc) obopynoBaHue
1 2 3 4 5
Takxke: Ne 11A. O6e3s3apaxuBaHue | ObeszapaxeHHas Boaa. Cknag xugkoro xmnopa. Xnopa-|Puck aBapum c BbIGpocoM
XINOpoMm Topbl. CmecuTens. Xfnop-rasa.

Kngkun xnop, BogonpoBogHasi

BoJa

Takxe:

BapuaHT 1. ToBapHbIi runo-

XINOPUT HaTpus.
Bona

BapwuaHT 2.
MoBapeHHas conb.

TexHuyeckas Boga

Ne 116. O6es3apaxuBaHue ru-

MOXIOPUTOM HaTpWS.

BapunaHt 1. C wucnonb3oBaHu-

€M TOBapHOro runoxnopura
HaTpus
BapuaHt 2. C nonyyeHuem

3MNeKTPONUTUYECKOro pacTeopa

rmnoxnopuTta HaTpua

Ne 11B.

Y®-0b6nyyeHnem

Ob6es3apaxmBaHune

Takke MoxeT OblTb NogaHa Ha
NCMONb30BaHNE Kak TexHuYe-

cKkas Boja:

- Ha COBCTBEHHbIE HY>XXbl

npeanpuaTHs;

- ApyrMm notpebutenam

KoHTaKkTHbIN pe3epByap

Cbpoc B BOOHbIN OOBLEKT C
obe33apaXeHHOW BOAbl aKTUB-
Horo

Xnopa, XnopammnHoB,

XIIOPOPraHM4ecknx  coeguHe-
HUA (NpW OTCYTCTBUWM [OEXIIO-

pupoBaHus)

BapuaHt 1. Cknag TOBapHOro
rMnoxrmoputa HaTpus, cuctema

[03MPOBaHUS.

BapwuaHT 2. OnekTponusep,
pacTBOpHble U pacxoHble 6Ga-

K1, cuctema go3mpoBaHuA

Cbpoc B BOAHbIN OOBLEKT C
obe33apaXeHHOW BOAbl aKTUB-
Horo

Xropa,  XropamMWHOB,

XIOPOPraHNYeckMx  coeauHe-
HUA (NpY OTCYTCTBUWM [OEXIIO-

pupoBaHus)

YcTaHoBKU

Y®-ob6e33apaxmBaHns

OTpaboTaHHble

YO-namnbl (pTyThbCOAEPXKALLME

0TXOAbl)
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OTan npouecca

OcHoBHOe TexHonornyeckoe

BxogHon noTok BbixogHowm noTok Amucecumn
(mognpouecc) obopynoBaHue
1 2 3 4 5
M30bITOUHbLIN  akTMBHbIA W |Ne 12 KoHUeHTpupoBaHME W3- | YNNOTHEHHbIA/CTYLWEHHbIA  ak- | A. YnnoTHuTtene  (OTCTOMHOE | HeopraHmnsoBaHHbI ~ BbIGpOC

(NMnB0o MHbIE XMOKNe ocagku).

Mo BapnanHty b — pacTtBOp
brnokynaHTa M3 nognpouecca

Ne 10

ObITOYHOIO aKTUBHOIO mna

(ocagkos).
A. 'paBnTaUNOHHOE YNMOTHE-
Hue.

B. MexaHunueckoe cryLieHue.

Ob6sa3atenbHbli  noanpouecc

(ecTb nckntoveHus 9)

TUBHbIN 1N (OCagoKk).

CnuBHas Boga

€MKOCTHOe COOpYXeHue),

ckpebkoBoe obopynoBaHue

b. MexaHun4yecknin  cryctutens

mna.
[ns Bcex BapMaHTOB —

HacCoCbl AnA OTKa4kn ynroTHeH-

HOFO/CFyLLI,eHHOFO mna

BELLEeCTB,

mocdepy

3arpAasHArWmnx  arT-

Ne 13. Crtabunmsaums Xuakmx

0CafIKoB.

Heobsi3aTenbHbIN Nnognpolecc

CtabunmsnpoBaHHas CMECb

ocaakoB

Ocafok nepBUYHbIX OTCTOMHU-

KOB.
MN30bITOYHBIN aKTUBHbIN UII.

KomnprvmMmpoBaHHbIi Bo3ayx 3

Ne 13A. AspobHas cTabunusa-

Lms.

HeobsizaTenbHbI nognpouecc

A3pobHO CcTabunmMsMpoBaHHas

CMecCb ocagkoB

EMKOCTHbIE COOpYXEeHNa —
cTtabunmsaTopsl. AspaTopbl
(Becbma pa3HoobpasHbie

yCTpoWcTBa Ans AWCrepruposa-

HUSA BO3[yXa B KWOKOCTM)

HeopraHnsoBaHHbI

BeLLEeCTB,

mocdepy

BbIOpOC

3arpAasHAWmnx  aT-
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OTan npouecca

OcHoBHOe TexHonornyeckoe

BxogHon noTok BbixogHowm noTok Amucecumn
(noanpouecc) obopynoBaHue
1 2 3 4 5
Ocapgok nepBuYHbIX OTCTOMHU- | Ne 136. AHaspobHasa cTtabunu- | CopoxxeHHasi cMecb ocagkoB. | EMKOCTHbIE COOpYXeHWsi- | HeopraHm3oBaHHbI ~ BbIGpOC
[9] - -
koB (M3 nognpoueccoB Ne5|3auma (MeTaHoBoe cOpaxwuBsa Buoras (cMech MeTama, yrre- mMeTaHTeHkn. [osupyloline u|BewecTB, 3arpAsHsAWMX aT
unu Ne 12). Hue). BbIrpy304Hble Kamepbl. Me-| Mocdepy, npexae Bcero or

M30bITOYHbIN aKTUBHbLIN Un (13

Heobsi3aTenbHbIN Nnognpolecc

KUCINOro rasa, ¢ NpuMecsmmn)

Llanku1, Hacochbl, TenmnoobmeH-

Kamep 3arpy3ku 1 BbIrpy3sku

nognpotecca Ne 12) HMKM
Buoras. Ne 136-1. O6paboTka n yTunu- | QHeprus. Masronbaepsl. C6pocHas | OpraHu3oBaHHbIn BbIGpPOC Be-
5) )
Boaayx AN CKuraHus 3auus brorasa CrvBHble BOAbI OT OCYLIKA W «cBeYva». LecTB, 3arpsA3HALWKUX aTMo
O6s3aTenbHbI  NoanpoLece | ouncTku 6uorasa OHeproycTaHoBKM cepy 13 Tpybbl sHeproycTa-

npu Hannyumn 6uorasa

HOBKW.

lMepunoguyeckn — oTxon Ans
pasmeLlleHmns (cpaboTaHHas
3arpyska ans ouMcTku buorasa

OT cepoBofopoaa)




G

OTan npouecca

OcHoBHOe TexHonornyeckoe

BxogHon noTok BbixogHowm noTok Amucecumn
(mognpouecc) obopynoBaHue
1 2 3 4 5
Ocafgok nepBuYHbIX OTCTOMHU- | Ne 14A. PeareHTHoe obe33apa- | ObpaboTaHHble npenapaTtom | CucteMa NpuroToBneHUs u Ao-

KOB.
M30bITOYHbLIN aKTUBHbLIN 1.

Me3odunbHO cOpOXEeHHbIE

ocajKu.

Pacteop npenapara ans o6es-

3apakusaHus.

BoponposoaHas Boaa

XnBaHne ocaakoB

Heobsi3aTenbHbIN NnognpoLlecc

ocajKu

aMpoBaHMsi pacTeopa npena-

pata ansa obessapaxuBaHus

Ocafok nepBUYHbLIX OTCTONHU-

KOB.
M30bITOYHbLIN aKTUBHbLIN 1.

Me3odunbHO cOpOXeHHbIE

ocajKu.

O06e3BoXeHHbIE OCcaaKM

Ne 146. TennoBoe ob6e33apa-

XnBaHue ocagkoB

Heobsi3aTenbHbIN NnognpoLlecc

O6paboTaHHble Tennom ocag-

KN

Cuctema nopgorpeea, Bblaep-
XKMBaAHUS KMOKUX OCAOKOB U
pekynepauum Tenna (peakTtop

N TENNOOOMEHHMKN).

JInbo nHdpakpacHble Harpesa-

Tenu 06e3BOXEHHOro ocajka

CrabununsnposaHHas CMecCb

OocajkoB

Ne 15. YnnoTHeHune crtadbunu-

3NpPoOBaHHbLIX OCaKOB.

HeobsizaTenbHbI nognpouecc

YnNnoTHeHHas CMeCb 0CaKOB.

CnuBHasg Boga

YnnotHutens (OTCTOMHOE €eM-
KOCTHOE COOpYXXeHue), ckpeb-
koBoe obopyaoBaHue, HacocCbl
ansi

OTKa4ykn  ynJyiIoTHEHHOro

ocajka

HeopraHusoBaHHbI

BeLWecCTB,

mMocdepy

BbIOpOC

3arpA3HaLWwmnx art-




9,

OTan npouecca

OcHoBHOe TexHonornyeckoe

BxogHon noTok BbixogHowm noTok Amucecumn
(noanpouecc) obopynoBaHue
1 2 3 4 5

Cmecb ocagkoB nmbo oauH|Ne 16. ObesBoxmBaHue ocaf- Mpn oTcyTcTBMM nognpolec-

BWO ocajka, B 3aBMCMMOCTU OT | Ka. COB pdarbHenwen o0bpaboTku

pasnMYHbIX NOAMNPOLIECCOB 06s3aTeNbHBIN NOANPOLECE ocagka C MnonyvyeHueM npopayk-
uMn 0bOe3BOXEHHbI  0OcafokK
yaansieTcsl Kak oTxof Ha pas-
MelleHne

Tarkxe: Ne 16A. MexaHunyeckoe 06es-|Ob6e3BoXeHHbIN ocagok (kek). | KomnnektHoe obopynosaHue | OpraHnsoBaHHbIM BbIGpoC Be-

PactBop ¢nokynaHta n3 noa-

npouecca Ne 10.

TexHuyeckasi Boga

BOXMBaHUe

dunbTpat nnu cyrat

aona  mexaHudeckoro o06e3Bo-
obes3BoxuBatoLne
(ueHTpudyrw,

LLIHEKOBbIE

XVBaHWS:
annaparTbl
mnbTp-npeccsl,
npeccbl n gp.), TPaHCMOPTHbIEe
NNHWK

(LLIHeKl/I, NNEeHTO4YHbIEe

TpaHcnopTepbl), 6yHKepbl

WwecTB, 3arpAa3HAarwmx aTtmMmo-

cpepy




LL

BxogHon noTok

OTan npouecca

(mognpouecc)

BbixogHowm noTok

OcHoBHOe TexHonornyeckoe

obopynoBaHue

Amucecumn

2

4

Ne 16b. lMoacywka v Bblaepx-
Ka ocagkoB Ha WMOBLIX MO-
LagKkax B eCTECTBEHHbIX YCIO-

BUAX

MoacyLeHHbI ocagok.

CnuBHas Boaa

BeToHHbIE UM 3eMnsiHble Co-
OpyXeHuna — unosble nnowan-

KW.

Morpy3oyYHo-pasrpy3ouHas Tex-
HUKa OnA yBOPKM M BbIBO3KM

OCajka

HeopraHu3oBaHHbIi  BbIGPOC

BELLECTB,
Mocdepy.

3arpAasHAWmnx  arT-

Mepuognyeckn — BbIOPOCHI OT
OBWXKYLLIMXCA MCTOYHMKOB (aB-
TOTpaHcnopTta). Ha 3eMngaHbIx
nnowaakax — unbTpaums
WNoBON BOAbl OCajKa B FPYHTO-

Bble BOAbl

Takxe:

PactBop dnokynaHta 13 nog-
npouecca Ne 10

Ne 16B. OO6paboTtka noky-
NsAHTaMWU, CryLleHune, NoacyLUKa
N BblAEpPXKa 0CafKoB, Ha WIO-
BbIX MIoOLlafKkax B €CTECTBEH-

HbIX YCIOBUAX

MoacyLleHHbI ocagok.

CnuBHas Boaa

BeToHHble MNKU 3eMnsHble Co-
OpYXeHUss — unosble nnowasa-
ku. Llenesble konogubl Ans
OTOUNBLTPOBLIBAHUA oTge-

NUBLLENCS BOAbI.

nOpr30'~IHO-pa3pr30‘-IHaF|
TEXHUKa AnaA y60p|<|/| N BbIBO3-

K1 ocagka

HeopraHu3oBaHHbIi  BbIGPOC

BELLECTB,
Mocdepy.

3arpAasHArWmnx  arT-

Mepuogmnyeckn — BbIGPOCHI OT
OBUXYLLUMXCA UCTOYHUKOB (aB-
TOTpaHcnopTta). Ha 3emnsHbIX
nnowagkax — dunbTpauma B

TPYHTOBbIE BOAbI
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BxogHon noTok

OTan npouecca

(mognpouecc)

BbixogHowm noTok

OcHoBHOe TexHonornyeckoe

obopynoBaHue

Amucecumn

2

4

O06e3BOXeHHbIN  ocadok

nognpouecca Ne 16

n3

Ne 17. [ononHutenbHast AOnu-
TenbHas BbIgEpXKa B ecTe-
CTBEHHbIX YCMOBUSIX OCaKOB,
MOACYLUEHHbIX  HA  WUINOBbIX

nnowagkax, nian mMmexaHmn4ecku

O6paboTaHHbIN 0cagok

OTKpbITble MMoLaaKM

HeopraHu3oBaHHbIi  BbIGPOC

BELLEeCTB,

mocadepy.

3arpAasHArWmnx  arT-

Mepuopmnyeckn — BbIGPOCHI OT

OBVXYLLNXCA UCTOYHUKOB (aB-

06e3BOXXEHHbIX ToTpaHcnopTa
O6e3BOXEHHbIN  ocagok  u3|Ne 18. KomnocTtuposanue | Komnoct O6opynoBaHMe 0O4YeHb pasHo- | HeopraHusoBaHHbIN ~ BbIGPOC
nognpotecca Ne 16. 06€e3BOXEHHbLIX UNW  NoAacy- 00pasHO — OT OTKPbITbIX MS10- | BELECTB, 3arpssHSAWMX aT-

OpraHquCKme HanonHuTenn

LLIEHHbIX OCaaKoB

WaaoK 00 3aKpbIThbix Buopeak-

TOpOB

Mocdepy (npyn NpoBeaeHun Ha

OTKPbITbIX NfiowaaKkax.

Meprnoguyeckn — BbIOPOCHI OT
OBWDKYLLMXCS UCTOYHUKOB (aBTO-

TpaHcnopTa).

OpraHusoBaHHbI  BbIGPOC —
npu npoBefeHuMM npoLecca B
3aKpbITbIX BuropeakTopax

n (Mnn) B NOMELLEHUSAX




6.

OTan npouecca

OcHoBHOe TexHonornyeckoe

BxogHon noTok BbixogHowm noTok Amucecumn
(mognpouecc) obopynoBaHue
1 2 3 4 5

O6es3BoxeHHbIM  unu  noacy- [ Ne 19.  [MpouseBoactBo  nouy- | MoyBOrpyHT Mnowagkn NpurotoBneHus Ha|BbiGpockl OT ABUXKYLLUMXCH WC-

LWEHHBbIN OCafdoK mMocre nofA- | BOrPyHTOB N3 OCaOKOB NCKYCCTBEHHOM OCHOBaHWUW; | TOYHWKOB aBTOTPaHCMNOpPTa

npoueccoB Ne 13 n 16, unu 16 y3en cMeleHus (B TOM yucrie

nl7,16 un18. OapabaHHble cmecuTenn) wu

Opyrme  KOMMOHEHTbI  MOY- cenapaunn, MOrPy304HO-

BOrpyHTOB (B COOTBETCTBUM C pasrpy3otiHas TexHunka

KOHKPETHOW TEXHOnornemn), B

TOM 4ucne: [fMHa, Mecok,

TOopd.

CneunanbHble gobaBku, B TOM

yucrne gnst obessapaxuBaHus

O6es3BoxeHHbIM  ocagok K3 |[Ne20. Tepmumyeckaa cyluka | TepMudeckm BbICYLLEHHbIV | KomnnekTHble ycTaHOBKM Tep-| OpraHn3oBaHHbIV BbIOPOC Be-

nognpouecca Ne 16 ocagkoB 0CajioK. MOCYLLKW. TpaHCNOpTHblE NU-|LWeCTB, 3arpsa3HALLMX aTMo-

B HEKOTOPbIX BapuaHTax — HUW (LUHEKW, MHEBMOTpPaHCNop- | cdepy.

KOHAOEHCAT BblMapa

Tepbl), OyHkepbl

Mpu cyxon rasoouyncTke — OT-

paboTaHHble copbeHTbI
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BxogHon noTok

OTan npouecca

(mognpouecc)

BbixogHowm noTok

OcHoBHOe TexHonornyeckoe

obopynoBaHue

Amucecumn

2

4

BapuraHTHO Mnun YacTU4HO:

- 00e3BOXEHHbI 0CagoK U3

nognpouecca Ne 16

- BbICYLLEHHbIA 0CadoK U3 nof-

npouecca Ne 20.
TexHnyeckasa Boaa.

LlenoyHon peareHT (ONA MOK-
PO OYMCTKU ra3oBbIX BbIGPO-

COB).

CopbeHTbl ansa cyxom raso-

OYUCTKN

Ne 21. CxwuraHue (TepmoyTu-

nunsaumsi) ocagka

3ona ocagka.

CnuBHas Boga OT OYUCTKM ra-

30BbIX BbIOPOCOB

KoMnnekTHble YCTaHOBKM CXW-
raHusi. TpaHCNOpTHblE NUHUK
(WHekn, nNHeBMOTpaHcnopTe-

pbl), ByHKepbl.

Cuctembl  OYUCTKM  rasoBbIX

BbIOpocoB

OpraHu3oBaHHbIn BbIGpPOC Be-

LLeCTB, 3arpsAsHSIOWMX aTMo-

cpepy

1 EcTb ucknoyeHus (cM. pasgen 2.2).

2 TexHonorus 06paboTkn Necka MoOXeT ObiTb crioxHee. [leTanbHee onucaHo B 2.2.

3) He ons Bcex pasHoBuaHocTel nognpouecca. C uenbio yaaneHus gocdopa ocdaTtoB peareHT MOXeT BBOAMTLCS U ApyrMe TOYKM OCHOBHOMO MpoLecca, a Tak-

XXe 1 B BO3BpaTHbI€ NOTOKW.

4) Tonbko B HEKOTOPbIX TEXHOJ10TNAX.

5) KOMMMeKCHbIM TEXHOMOrMYECKMin NpoLecc co cBouMM noarpoueccaMmu. [letanbHoO onvcaH Huxe.

6) KpoMe ynnoTHeHNs nocre CoOBMeCTHOW aspoGHoi ctabunusauum (Ne 13A) 1 o6e3BoxmnBaHMA Ha LIHEKOBbIX npeccax (Ne 16A).




2.1.2 KpaTtKkoe onncaHme OCHOBHOIO NpUpoA0OXpPaHHOro o6opyaoBaHuUA.
TUnu4YHbIe TeXHONOrnYeckue NpoLecchbl OYMCTKM CTOYHbIX BOA, MPUMEHSieMble

B oTpacnu
Mopnpouecc Ne 1. BoiaeneHne nnaBawowWwmx rpyobix npumecen (npouexmBaHume)

Heobxoanum ans obecneyeHus HopmarnbHOW paboTbl COOpyXeHun n obopyaoBaHus,
npegoTBpalleHns aBapuin. YganeHme otbpocoB Takke (4acTMYHO) 3agepXuBaeT Te nnasa-
oLLME BKIOYEHUS, KOTOpble MOryT nonagaTb B BOAHblE OOBEKTbl C OYMLLEHHOW BOAOW,
He 3aJep>kaHHble Ha OCHOBHbIX CTaZUsIX OYUCTKM.

[MpaBunbHO 3anpoeKkTUpOBaHHbIE U HOpMarbHO paboTatoLlime COOpyXeHUs npensapu-
TENbHON MEeXaHW4eCcKon O4MCTkM obecneymBatoT apPeKTUBHYO paboTy nocneaywmx cTy-
NneHen OYUCTKM CTOYHbIX BOA M 06paboTkmn ocagka. OtcyTcTBue Nubo HeHaanexawasa pabdo-
Ta COOPYXEeHUN npeasapuUTeribHOM MeXaHUYEeCKOM OYUCTKM OKasblBaeT HeraTMBHOE BO3OEW-
ctBme Ha OC 'CB B uenom.

[MepeyeHb Hanbonee pacnpoCTpaHEeHHOro 06opyaAoBaHMA ANs NPOLEXMBAHUSA NpUBe-

JeH B Tabnuue 2.2.

Tabnuua 2.2 — NepeyeHb Hanbonee pacnpocTpaHeHHOro 06opyAoBaHUS AN NPOLEXUBAHUS

O6opynoBaHve Kpatkoe onvcaHue TexHonornyeckne xapakTepucTukm

PeeuHble (cTepxHe-

Bbl€) peLleTKn

CTtouHas Boga mpoTekaeT 4yepe3 COBOKYyr-
HOCTb YCT@HOBIEHHbIX MO HAaKIMOHOM K
NMOTOKY CTEpPXHEN C dUKCUPOBAHHBIMU
PaCCTOSAHUSAMWN MEXAY HUMU U OBUXKYLLNM-
Csl CKpebKOoM Ansi NPOYMCTKUM U nogbema

HaBepXx 3afepXXaHHbIX 0TOPOCOB

WWnpmHa npo3opoB ot 60—80 mm (npw uc-
NoNb30BaHWUU ANS NPEeABapUTENBHONO rpy-

6oro npouexmsaHus) 4o 5-6 MM.

ObecneunBaloT Tak HasblBaeMoe OfHO-

MepHoe npouexumnBaHne, npu KOToOpom

OJMNHHBbIE Y3KUe BKIMKYeHUA MOryT Mpoxo-

OUTb Yepes peLleTKu

CtyneHyaTtble

CTouyHasa Bofa npoTekaeT yepe3 COBOKYI-
HOCTb YCTAHOBJIEHHbIX MO HAKMOHOM CTY-
neH4yaTbiX MNOJSIOTEH C (PUKCUPOBAHHBIMMU
paccTosHuaMN Mexay Humu. OauH Habop
nonoteH — (4epes OOHO) MOABMXHbIN,
OAWH — HenoaBWXHbIN. MNMoabem oTGpocoB
OCYLLECTBMSAETCA 3a CYeT BO3BpaTHO-
nocTynaTenbHOro ABMKeHUs Habopa noro-

TeH — CO CTYrneHn Ha CTyneHb

Ob6ecneunBaeT pasmep nposopa 40 3 MM.
OddekTnBHO paboTaeT ¢ HaMbIBHbIM CITO-
eM oTbpocoB, obecneumBarowum 6Gonee

adhdheKkTNBHOE 3agepKaHne
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O6opynoBaHue KpaTtkoe onucaHune TexHonorn4yeckme xapakTepucTukm

JleHTouHble  (peeuy- | CTOuHas BoAa npoTekaeT vepe3 coBOKyn- | [MepdopunpoBaHHble ycTponctBa obecne-
Hble U nepdopupo- | HOCTb MNNACTUKOBLIX CEeKUMA HebonbLIon | YMBatoT rnybokoe npouexnBaHve C ABY-
BaHHbIE) ONUHBI (NMMBO PparMeHTOB CUT), OCHALLEH- | MEpPHbIM 3D (EKTOM (3a4epKMBalOTCA BCE
HbIX KpIOYKaMM M LUAPHUPHO CBSI3aHHbIX | BKMOYEHUS, KoTopble 6ornblue pa3smepa
Mexay cobon B OECKOHEYHYIO NEHTY oTBepCTU). PeeyHble ycTponcTBa no ad-
(PEKTMBHOCTU 3aHMMaOT MPOMEXYTOYHOE
NONOXEeHNe MeXay CUTaMu U CTEPXKHEBbI-

MU pelleTkamMu

bapabaHHble (wHe- | CTovHas Boda npoTekaeT M3HYTpU Hapyxy | Hanbonee adpcekTnBHble  yCTponcTBa.
KOBblIE) yepe3 BapabaHHoe Bpaluatolleecs cuTo.| TpebyoT npensapuUTenbHOrO — yaaneHus

YroBneHHble OT6POCHI MO LeHTParibHOMY | KPYMHbIX BKITOYEHMWIA.

KaHany oTBOAATCA LHEKOM Mo npon3BOANTENBHOCTM MNPUMEHUMBI 00

oonblmnx OC BKNOUYNTENBHO

TexHonornvyeckas apdekTMBHOCTL 060pya0OBaHNA AN NPOUEXMBAHUSA MPaKTUYECKU
Hensmepuma, Tak Kak cogepxaHue rpybbix BKIIHOYEHWA B CTOYHbIX BOAAX He nojBepraeTtcs
NPON3BOACTBEHHOMY KOHTPOSO U3-3a MPakTU4EeCKOW HEBO3MOXHOCTU afeKBaTHOro otbopa
npo6. Noatomy 06 achhekTMBHOCTN 0OOPYAOBaAHMS CYAST MO Macce yaep>KaHHbIX OTOPOCOB.

CornacHo gencTByloWMM HOpMaM [2] AonyckaeTcs He npegycMaTpuBaTb pPeLLETKU B
criyyae nogayv CTOYHbIX BOA4 Ha CTAHLUMIO OYMCTKM HacocaMu npu yCTaHOBKe nepef Hacoca-
MM peleToKk C npo3opamu He 6onee 16 MM unu pelleTok-Apobunok, npu 3TOM ANMHa
HanopHoro TpybonpoBoda He AormkHa npesblwaTe 500 M U Ha HACOCHbIX CTaHUMAX npeay-
cMaTpmMBaETCs BbIBO3 3a[epXaHHbIX Ha peLleTke oTOPOCOoB.

CoopyxeHus npeaBapuTENbHON MEXaHWYeCKOM OYMCTKM OTHOCATCA K Hambonee wH-
TEHCMBHO Bblgensowmm Bbibpockl 3B B atMocepHbIn Bo3ayx, B 0COOEHHOCTM B TEX Chny4a-
sx, korga Boga Ha OC nogaeTtcs ¢ NOMOLLbIO HAaNOpHOW Nepekadkn. HaunHas ¢ npuemHomn
Kamepbl [aBfieHne B XWOKOCTU CHUXaeTCHd W NPOUCXOAWUT BblOeNeHWe pacTBOPEHHbIX B
CTOYHbIX BOAAX NETYYMX BELLECTB C MHTEHCMBHbBIM BblAENEHNEM UX B BO3AYX.

[pobneHne ot6pocos Ha Bxoae Ha OC 'CB He pekoMeHayeTCs, Tak Kak 9TO NpuBOaUT

K yBenuyeHuto cbpoca 4acTtuy, Mmycopa ¢ OYULLIEHHOW BOLOMN.
Moanpouecc Ne 1-1.

ObpaboTka (OTMbIBKa MU 06e3BOXMBaHME) rPyObIX NPUMECEN, 3afepXKaHHbIX Ha peLleT-
Kax.
OT6pochl € peweTok (CUT) UMeT HEBOSbLLIOW HACLINHOW yAerbHbIA BEC, U UX TPaHC-
nopTupoBka obxoautcs gopoxe. OHM coaepaTt 3HAYMTENbHOE KOMMMYECTBO OPraHMYecKux
82



3arpsisHeHunin. PasmelleHne 3TOM Maccbl Ha NOMUIOHax NpuBedEeT K UX FTHUEHUIO C Bblaene-
HMeM AypHOMaxHyLmnX BewecTB. OTa npobrnema Tem 6onee BbipaxeHa, YeM MeHbLLEe pa3me-
pbl NPO30POB (4YeeK) NPoUEXMBaOLLNX YCTPOUCTB.

O6e3BoxunBaHue (NpeccoBaHne) ¢ NnpeaBapuUTENbHON NPOMbIBKOW NO3BONSET:

- COKpaTUTb Maccy BbIBO3MMOIO 0TX0Aa;

- obecneunTb Gonee BbICOKYIO CTabMNbHOCTb 0TX04a (CTOMKOCTb K 3arHMBaHMIO);

- C NPOMbIBHOW BOAOW BEPHYTb B OCHOBHOW NPOLECC YacTb OpraHuku, Heobxoaumom
ANA NHTeHCUrKaLumm npoLeccoB GUONOrMYECKON OYUCTKMN.

[na obessapaxuneaHus oTOPOCOB, Kak NpaBuo, UCNOSb3YIOT NepeckinaHne Ux Xrop-
Hou nssectbto (CaOCl2).

[MepeyeHb Hanbonee pacnpocTpaHeHHOro 06opyaoBaHNA AN OTMbIBKM U 06E3BOXMN-

BaHMs1 OTOPOCOB C peleTok NnpueeaeH B Tabnuue 2.3.

Tabnuua 2.3 — lNepeyeHb Hanbonee pacnpocTpaHeHHOro 06opyaoBaHNS 151 OTMbIBKU 1 06E3BOXN-

BaHUA OT6pOCOB C peLleToK

TexHornorn4eckue
O6opynoBaHue KpaTkoe onucaHue
XapaKTepUCTUKK
Mpecc ons otbpocos O6es3BoxuBaHMe nNpoun3BOOMTCA B |YMeHblleHne obbema OTOpOCOB A0

nepgopupoBaHHOM LMNUHAPE C MO- |2 pas3s

MOLLIbO NMOPLLHSA NGO LWHEKa

Mpecc ¢ kamepon npeaBapu-|lepen nogayven Ha obe3BoxmBaHUe |[pakTMYeckn MofHas OTMbIBKA OT-
TenbHOW NPOMbIBKY OTOPOCHI OTMbIBAIOTCS TEXHUYECKOW | BpOCOB OT B3BELUEHHbIX BELLECTB.
Boaou (nepemeluBaHueM B 3akpbl- | bonee rnybokoe obe3BoxumBaHne OT-

TON eMKOCTH) 6pocos

Moanpouecc Ne 2. YaaneHue oceparowmx rpyobix npumecen (necka)

BbigeneHune rpybbix npumecen (necka) HeobxogmMmo Ansi Toro, YTobbl OH He ocefan B
nocreayLwmx COOpPYXeHNAxX, NpPensaTCcTBYs X paboTte. HeynoBrneHHbIN NecoK Npu HanMyunm
NepPBUYHbIX OTCTOMHWKOB OCSIAET B HUX MPU OTCYTCTBUM B COOPYXEHUAX BGUonornyeckomn
ouncTku. pu 3aTOM coopyXeHue no yaaneHuto necka (MeckosioBka) AOSMKHO 3aJepXmBaTb
MakCUMyM necka  MUHUMYM OpraHU4YecKux 3arpAa3HeHnn.

Takxke, Kak U NPUMEHNTENBHO K rpybbiM Npumecam, namepeHne 3pdeKTMBHOCTA 3a-
AepXaHna rnecka He NpakTUKyeTcs. JTa 3agada npeacraBnseT cobon CroXHOCTb Aaxe Ans
nccneposartenbckmx uenen. O6 apekTUBHOCTN 3adepKaHNAa necka CcyaaT no CoAep)KaHuio
necka B ocajke MepBUYHbLIX OTCTOMHUKOB (ecnu TakoBble umerotcs). CoaepxaHue necka,

He co3falollee TPYAHOCTeN ANng aKcnnyaTauun, He 6onee 6 % OT Cyxoro BelllecTBa ocajka
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(He 6onee 3 % npu MCNONbL30BaHMN BbICOKOCKOPOCTHBLIX LEeHTpUdyr ansi ob6e3BoxvBaHUS

ocagka).

[MepeyeHb Hambonee pacnpoCTpaHeHHOro obopyaoBaHUA ANS BblAENEHUsa necka m3

CTOYHbIX BOA NpuBeaeH B Tabnuue 2.4.

Ta6r||/|u,a 2.4 — I'Iepel-leHb Hanbonee pacnpocTpaHeHHOoro OGOpyD,OBaHI/IFI Ana BblgerneHna necka n3

CTOYHbIX BOA

O6opynoBaHue

KpaTkoe onucaHue

TexHonornyeckne xapakTepucTuku

opusoHTanbHas

neckosioBka

CtouyHasa Boga ABWXETCA B MNPSMOYrofb-
HOW eMKOCTU Npu onpeneneHHon CKOpOCTH
notoka. llecok ocepaet nog OEWUCTBMEM
CWI rpaBuTaLMn Ha OHO WM TPaHCMopTUpY-
etcst (ckpebkamyn wvnu rugpaeBnnyeckun) K
NpUsIMKY, OTKyZla OTKaunmBaeTcsa apnugTom

mnn Hacocom

OdbdekTnBHOE nec4yaHom
ppakumy,

ocagke MeJlKUMX HeopraHu4yeckux (FJ'IVIHa n

yaepxaHve

HO BbICOKOE coaepXaHune B

T.M.) U OpraHM4eckux vacTtuu. Beicokas 3a-
BUCMMOCTb OT CKOPOCTU B COOPYKEHUU
(pacxopga).

Heobxoagumo cneuunansHoe obopynoBaHune

ana crpe6aH na necka.

MpumeHsieTcs, HaumHas co cpegHmx OC

"opu3oHTanbHas
MeckosioBKa C Kpyro-
BbIM OBWKEHNEM

BOAbI

CTtoyHas Boga OBWXKETCA MO KOMbLEBOMY
MOTKY, PacronioXXeHHOMY B KOHWUYECKOW
emkocTu. [Mecok ocemaet Ha OHO KoHyca

yepes Npopesb B AHE KOMbLEBOro foTka

OddekTnBHOE yOepxaHne necka, HO Bbl-
COKOe cofepXaHue B HEM OpPraHU4eckux u
OPYrMX MUHepanbHbIX 4YacTuy. Bbicokas
3aBMCMMOCTb OT CKOPOCTM B COOPYXEHWU
(pacxopga).

He TpebyeTtca cneumansHoe obopynosa-

H1e anAa crpe6aH|/|;| necka.

OpHako, pabouun o6bem, B KOTOPOM
HenocpeacTBEHHO OBWXKETCHA MOTOK CTOY-
HOM BOAbl, 3aHMMaeT Bcero okono 15%

cTpouTenbHOro obbema.
MpumeHsieTca B AuanasoHe MarbiXx —

cpegHux OC
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O6opynoBaHue

KpaTtkoe onucaHune

TexHonornyeckue XapaKTepUCcTukun

Aaspupyemasi necko-

CtouHasa Boaa ABWXETCA B MNPSMOYrofb-
HOW NMBO paamanbHOM €MKOCTU, KoTopas
aspupyeTcs MNPUCTEHHbIMW MHEBMaTU4e-
CKMMK aspaTopamn. Bosgyx dopmupyeT B
COOpPY>XEHUWN cnuparbHbIM NOTOK. [lecok
ocefjaeT Ha [JHO W TpaHCNopTUpyeTcs
(ckpebkamun uUnu rmgpaBnUYeckn) K nNpusim-
Ky, OTKyAa oTkaumBaeTcs 3pnudtoMm unm

HacoCoM

VMcnonb3oBaHue BO3ayxa no3BondeT

He 3aBUCETb OT CKOpPOCTH (pacxoaa) BoAbl.

MoHwkeHHOEe copepXXaHWe OpraHuku B

necke.

MakcumanbHoe BblgeneHue QypHOMnaxHy-
LIMX BELIECTB MO NpUYMHE aspaumm nocTy-
natowien CcTouHou Bogabl. HexenaTtenbHbl
nepen  CoopyXeHusmu  Buonornyeckoro
yaanenus cocdopa. MNMpumeHseTcs, Haum-
Hasa ¢ manbix OC, ogHako athdEKTUBHOCTb
3a[lepXXaHunsa necka B HWXKHEM guanasoHe
M HeBbICOKAsi, U B LENOM HWKE, YeM B

OPYrnx KOHCTPYKLNIA

noBka
TaHreHymanbHas
(BuxpeBasi)  necko-
noBka

CTouyHas Boga B KOHUYECKOW WM KPYTIion
B NnaHe eMKOCTU OBUXETCHA B TaHreHuu-
anbHOM HanpasneHun. OcepaHue necka
npovcxoauT nog AencTBueMm cun rpaBuTa-
uun n ueHTpobexHown. MNecok yaansetcs,

Kak npaBwiio, rmapoarieBaTopamu

KoMnakTtHoe 1 adhdeKTUBHOE COOPYXKEHUE.

anIMeHFleTCFl Ha cBepxmMarlblX U MalblX
oC

Moanpouecc Ne 3. O6paboTka neckoBoro ocagka (nynbnbl)

BapuaHTbl A 1 B. lNeckoBble nnowaaku n 6yHkepsbl

OcywecTtBnaoT 06e3BOXMBaAHNE M NOACYLUKY NecKonynbmnbl, 6€3 n3MeHeHus cocTaBa

CyXOoro BeuiecrBa.

BapuaHT B. AnnapaTtbl 4N OTMbIBKM Necka

OTMbIBKa OT opraHmyeckmnx BkrnoveHnin. O6e3BoXxmMBaHUE necka.

lMepeyveHb Hanbornee pacnpocTpaHeHHOro obopyaoBaHusa ana obpaboTkm necka npu-

BeAeH B Tabnuue 2.5.
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Tabnuua 2.5 — lNepeyeHb Hanbonee pacnpocTpaHeHHOro obopynoBaHus onst 06paboTkm necka

O6opynoBaHue

KpaTkoe onucaHue

TexHonornyeckue XapaKTepUCcTukun

KK

lNeckoBble nnowian-

MeckoBas nynbna, oTka4YMBaemasi U3 necko-
NOBOK, pasaensieTcsl B HErnyooknx 6eToH-
HbIX U 3eMISIHBIX EMKOCTSIX, 060pyaoBaH-
HbIX APEHaXHOW CUCTEMOW ASis 0TBOAa
CNVBHOWN BOAbI, HA NECOK U CIIMBHYIO BOAY.
3arem necok noacbixaeT (B COOTBETCTBYHO-

LA CE30H) U BbIBO3UTCS

WNcTouHuk aypHonaxHyLmx 3anaxos. Ca-
HUTapHO Hebe3onacHo.

He cHwxaeT cogepaHusi opraHu4eckmx
BELLIeCTB B Necke, nocneaHee MOXeT Co-

ctaBnsaTb o 30 %

MeckoBble GyHKepbI

B 6yHKkepax, B npouecce HakonneHus necka,
NPOUCXOONT €ro eCTECTBEHHbIN OTXKMUM. OT-
JeneHHasi CTovHasi Boga CaMOTEKOM Mo
TpybonpoBoay Bo3BpaLlaeTcs B JIOTKK ne-

pen neckonoBkamu

He meHsieT coctaB necka, Ho obecneun-
BaeT CoAep)KaHue Cyxoro BeLlecTBa OKO-
o 70 %

Ka

AnnapaTb| OTMbIBKU U

00e3BoXMBaHNA Nnec-

MeckoBas nynbna, oTkaynBaemas U3 Necko-
NIOBOK, MOCTYMNaeT B annapathbl A1l OTMbIBKM
necka oT opraHMyeckux BellecTs. Mpume-

HAKT:
- HanopHble FI/I6p0LI,I/1KJ'IOHbI )

- OTKPbITbIE KOHUYECKNE EMKOCTHU, B KOTOPbIX
OCYLLIECTBSIETCS NEepeMeLLMBaHNE U (UIn)
aspauus. CnvBHas Boga U3 3TUX EMKOCTEW
YXOAUT Yepes nepenue, OTMbITbIN NECOK
LUHEKOM NoAHUMAETCS U3 NpusiMKa, npu
9TOM Ha HaZBOAHOM yyacTke 0b6e3BOXUBa-

eTCA

OTMbIBKa Necka Ao coaepkaHus opraHu-
Yyeckunx BeLlecTB He bonee 5 %.
CogaepxaHune cyxoro BeLecTsa —

He meHee 80 %

[lnsi NnoaroToBKM Necka K MCMofb30BaHUIO Kak CTPOMTENbHOro Matepuana oH obpaba-

TbiBaeTCcs Ha BUBporpoxoTax, AererbMUHTU3NPYETCS U obe33apaxnBaeTcs nponapuBaHneM

(KypbsiHOBCKME OYMCTHbIE CoopyXeHus, Mockea).

Moanpouecc Ne 4. AkkymynupoBaHue (ycpeaHeHue) pacxona CTOYHOM BoAbl

lMpegHasHayeH ONs CHWXKEHUS YacoBOW HEPaBHOMEPHOCTU NOCTYMNNEHUsSI CTOYHOMW BO-

Abl Ha cnegyoLwme no NoToky coopyxeHus. MNMo3BonseT yMeHbNTb 0OGBbEM COOPYXEHUI OT-

cTauBaHusi, unopasgeneHms 1 4oo4ncTku. MNoBkilwaeT cTabunbHOCTb paboThl GropeakTopoB

O1ONOrMYeckom OUYNCTKU.

B kauectBe 060pyaoBaHMS NCNOMb3YTCA TEXHONOMMYECKME EMKOCTU (PerynmpyoLLme

nmbo aBapuHO-perynupyowmne pesepByapbl), 06beM KoTopbix obecneunt Tpebyemoe cHu-
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XeHune Kuac. AKKyMynnpyroLas eMKOCTb 3amnosfHAeTCs CTOYHOM BOAOW B Yacbl MakCUMarnbHOro
NpUTOKa U NOCTENEHHO OMOPOXKHAETCH B YaCbl MUHUMAIbLHOIO U CpeaHero NpuTokKa.

MmeeTca onbIT NpUMEHEHNA paguanbHbiX OTCTOMHUKOB B Ka4YeCcTBe akKyMYIUpYHLLNX
eMKOCTeWN.

Ha npakTuke npuMMeHsieTCs TONMbKO Ha HEKOTOPbIX MOCTPOEHHbLIX B MOcnefHue rogbl
coopyxenusx, ¢ MM ot Hebonbwmnx n HWxe. Ceoa npasun [2] gonyckaetT NpMMeEHeHe AaH-
HbIX pe3epByapoB MO TEXHUKO-IKOHOMMYECKOMY OBoCHOBaHM0. OHWM MOryT Takke npume-
HATbCA Npu KHC, pelas ogHoOBpeMeHHO 3agady YMeHbLUEHUSI MUKOBbLIX PacXOA40B Nepekayku
CB.

Moanpouecc Ne 5. OcaxaeHne B3BeLUEHHbIX BewecTB (OCBeTNeHne)

[MepBas no xoQy CTOYMHOW BOAbI CTAAMsi OMUCTKKM, OKasbiBaloLlasa CyLeCTBEHHOEe BO3-
AEeNCTBMNE Ha ee 3arpsi3HEHHOCTb, MO3TOMY HOCUT TakXe Ha3BaHWe NepBUYHOWN OYMCTKU, NMBO
NepBMYHOrO OTCTamMBaHuSA (B NPOTUBOMOCTABMEHWE WUIOOTAENEHN0 nocne Buonornyeckon
OYUCTKM C UCNOSIb30BAaHMEM OTCTONHWKOB, UMEHYEMOTO BTOPUYHBIM OTCTanBaHUEM).

B coBpeMeHHbIX TEXHONOMMYECKNX CXeMaX Lieflblo OCBETNEHMSA ABNSAETCA BblaeneHne
N3 CTOYHbIX BOA ONTUMArbHOMO KOSIMYECTBA B3BELUEHHbIX 3arpsA3HEHU C Lernbio YMEHbLUNTb
Harpysky Ha cTagmio BUONOrMYecKon OUYMUCTKN. ATO NO3BONSAET YMEHbLNTL 06BbeM obpasyto-
wmnxca ocagkoB U cokpaTtutb 00 30 % — 50 % 3aTpaTtbl 3MIEKTPOIHEPIUM Ha NPOLIECC OYUCT-
K B Lenom. BeigeneHne B3BeELIEHHbIX OPraHMYeCcKnx BeLecTs 40 BMONOrMyeckon o4nCTKn, C
nocriegyroLlen KoHBepcuen nx B broras METo4OM METAHOBOIO COpaKMBAHUA NEXUT B OCHO-
Be npoueccoB 3HeproreHepauum Ha OC 'CB.

lMepeyeHb Hambonee pacnpocTpaHeHHOro obopyaoBaHUs AN OCBETNEHUSA CTOYHbIX

BOA NpuBeaeH B Tabnuue 2.6.
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Tabnuua 2.6 — NepeyeHb Hanbonee pacnpocTpaHeHHOro 06opyaoBaHUA 45151 OCBETMEHUS] CTOYHbIX

BOA,
TexHonornyeckue
O6opynosaHue KpaTkoe onucaHue
XapakTepUCTUKN
OTCTOMHUKN. CtouHas Boaa B ycnoBusix MeaneHHoro | MakcumansHas 3 PEKTUBHOCTb

MpuMeHseTCs HECKONbKO KOH-
CTPYKUMIA, NpMeHNMbIX Ha OC

pasnuyHoro macwTaba

OBWKEHUs MOToKa OT BXOoda K BbIXoay
ocBeTnsieTcss (MpoucxoamT camonpo-
N3BOMbHOE OCaXAEHWEe B3BELUEHHbIX
BewecTB). OcBeTneHHasa Boda nepe-
nmneBaetcsa 4vepes Bogocnue. Obpasy-
IOLLMICA OCaO0K YNIOTHAETCSA Ha OHe
N B MpUsSIMKax 1 3aTem OTBOAWUTCS Ha

obpaboTky

OCaXOeHUsi B3BELLUEHHbLIX BELLECTB
coctaBnsieT 65 % — 70 % (4em BbI-
e MCXOOHOEe CoaepXaHue, TeM Bbl-
CHwmxeHne

we 3hOGEKTUBHOCTD).

BlMKs moxeT pocturatb 50 %

BepTukanbHble OTCTOMHUKN

CTtoyHas Boga BbIXOOUT U3  LEH-
TpanbHOM pacnpegkamepsbl, OBUXKET-
Csl B CTOPOHY [Ha, 3aTeM MeHsieT
CBOE HanpaBsrieHue, noAHMMaeTcs
BBepx, k Bogocnuey. Ocagok cnor-

3aeT No KOHN4YeCKUM CTEeHKaM

MuHnmaneHasa addeKTMBHOCTb, 00Y-

CMOBMEHHAas HECOBEPLUEHHON Ma-
paBMKon.
MpocTtoTa aKcnnyaTauum:

He TpebyeTca obopyaoBaHue.

Bo3moxHO 3aneraHve ocagka Ha Ko-

HNUYECKNX CTEHKaX AHWULLA.

Bbicokass cToMMOCTb cTpouTenbCcTBa

BCreacTene 60MnbLION rNyGuHbI.

MpumeHnmo Tonbko Ha OC c MMM ot

HebOonbLUNX N HUXKe

Fopu3oHTarnbHbIE OTCTOMHUKN

MpsimoyronbHoe (BLITAHYTOE) COOpPY-
XKeHue, Yyepes KOTopoe BoAda OBMXKET-
CA OT CTeHkM pJo creHkn. Ocapok
TPaHCMOPTUPYETCA K MpUsSIMKY (npwu-
sIMKaMm), pacnosioXXeHHbIM y BxoAa, C
MOMOLLBI OJHOMO M3 MEXaHUYEeCKUX

CKpPeOKOBbIX YCTPOWCTB

MakcumansHasg TexHosnorn4yeckas

3 PEKTUBHOCTD, obycroBneHHas

Bonee coBepLUEHHON r’MaPaBNKON.
MakcrmanbsHas KOMNaKTHOCTb.

Ob6sasaTtenbHO npumeHeHue obopy-
JoBaHus ana crpebaHusa ocagka K
npusimkaM. bonee cnoxHoe n meHee
HagexHoe obopynoBaHue, 4YeM Anis

paguanbHON KOHCTPYKLMN.

MpYMEHUMbI B LUMPOKOM AuanasoHe

OT HebonbLUMX A0 cBepXKpYnHbiXx OC
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TexHonornyeckme

O6opynosaHue KpaTkoe onucaHue
XapaKkTepucTmkn
MHOroKOHYCHble KBagpaTHoe coopyxeHue, yepe3 ko- | OTHOCUTENBHO HeBbICOKas addek-
OTCTONHUKM TOpoe BOAA ABWXETCH OT CTEHKM [0 | TUBHOCTb.
CTEHKM (KaKk B TOpPM3OHTarbHbIX OT- Mpocrora SKCIAyaTaLMAN:

cTorHukax). Ocagok ocefaeTt Ha Ko-
HMYeckoe OHWLE U CaMonpou3BOfib-
HO cronsaeT B NpusiMkn (Kak B Bep-

TUKanNbHbIX OTCTOMHUKAX)

He TpebyeTcs obopyaoBaHue.

BoamMOXHO 3aneraHve ocagka Ha Ko-

HNUYECKNX CTEHKaX AHWULLA.

Bbicokasi CTOMMOCTb CTpoUTENbLCTBA
BCcneacTeue 6onbLion rmybuHbl u Ma-

TepnanoemMKoCT!.

bonee wupokas cgepa npuMeHeHus,
MO CpaBHEHWIO C BepTMKarbHbIMW —

OT Marbix o cpegHux OC

PagnanbHble OTCTOMHUKM

Kpyrnoe coopyxeHue, B KOTOPOM BO-
Aa BbIXOOUT W3 LEHTpanbHOW pac-
npegkamepbl, OBMXETCA K OKPYXHO-
ctn. Ocapok crpebaeTcs K LUEH-
TpansHOMYy NPUsIMKY NMGO K HECKOIb-
KAM MpusiMKamM Ha KoaKcuanbHOM
OKPY>KHOCTM, C MOMOLLbI CKpebKoB,
KaKk MpaBwWno  3aKpPenmieHHbIX Ha
HagBo4HOM Bpallatlwencs depme.
depma onupaeTcsa Ha KaTku, OBUXY-
luMecs Mo OMoOpHOM MNOBEPXHOCTU

BopTa coopyxxeHus

BecbMa BbicOKkas adheKTUBHOCTb.

lMpocTtoe K [OoCTaToOMHO HagexHoe

obopynoaHue (Mrnockpebbl).

MpUMEHUMbI OT CpedHVX OO0 CBepX-

kpynHbix OC

MprmMeyaHne — BOMbLIMHCTBO KOHCTPYKLMIA NEPBUYHBIX OTCTOMHMKOB OCHALLEeHbl MOSyMNOrpyKHbIMU [0C-

Kamu 1 XupocBGopHukamu, ons obecredyeHns npeaoTBpalleHus nornagaHus BCMbIBalOLWMX BELLECTB B COOPY-

XXEHUs1 BUonorM4yeckor o4ncTkU. LlenecoobpasHocTb 3ToM OYHKUUKM MEPBUYHBLIX OTCTOMHUKOB TpebyeT noa-

TBEPXOEHUA No MecTHbiM ycnoBusiMm. Ha pssige OC T'CB xunpocbopHble KOHCTPYKLMM OEMOHTUPOBaHbI 0e3

HeraTUBHbLIX NOCNEACTBUI AN Ka4ecTBa OUYNCTKMN.

Ha BHOBb NOCTPOEHHbIX WU PEKOHCTPYUPOBAHHbIX obObekTax, rge MCnosib30BaHbI

TEXHONOIrMM yganeHma asorta un cboccbopa, MeCTO NepBUYHOIo OTCTamBaHUA B TE€XHOJ10TN4e-

CKOM cxemMe u TpeboBaHUSA K HEMY M3MEHSIIOTCHA NO CPaBHEHUIO C OBbIYHOWM BrMonornyeckomn

O4YUCTKOM (C yoaneHnem opraHn4ecknx coeguHeHnn).
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Bbicokas a(ppeKkTUBHOCTb yAaneHns B3BELLUEHHbIX BELLECTB WU, COOTBETCTBEHHO, Ya-
ctm BINK mMoxeT npvBecTM K HeOOCTaTOMHOMY OpraHUM4YeckoMmy nuTaHuio OGakTepui-
AeHUTpudMKaToOpOB, peanusylomux npouecc yaaneHnsa asota (cm. pasgen 4). NepBuyHas
O4YUCTKa HEe NPUMEHSETCS MPU OYUCTKE OT BUOreHHbIX 3NEeMEHTOB CTOYHbIX BO[, MMERLLUNX
HU3KOE COOTHOLLEHME OpraHU4yecKkmx BellecTB K as3oTy (M K docdopy, ecnu peanusyeTtcs
6uoynanenue ocgopa).

Ha 6a3e nepBMYHbIX OTCTOMHUKOB MOXET ObITb peann3oBaHa TEXHOMOMs NOBbILWEHMUS
KOHLIEHTpaUMn NEerkooKUCNSeMbIX OpPraHNYeCKUX COeQUHEHUN B CTOYHbIX Bogax AnS NoBbl-
LweHna acbdekTMBHOCTM nNpouecca bruonormyeckoro yganeHunsa gocdgopa (cm. pasgen 4). Ana
3TOro NpoLecc oTCTaMBaHUs B NEPBUYHbIX OTCTOMHMKAX NPOBOAAT C peLmpKynaunen ocaaka,
YTO MPUBOAUT K Pas3BUTUIO MPOLIECCOB KUCIOro BpOXeHUsT C BblAENEHNEM NETYUUX XKUPHbIX
kncnot (JIKK). JIKK Heobxogmmbl anga pocta 6aktepui, cnocobHbIX HakannueaTb dhoccop u
peanuayloLmnx Ha OYUCTHBIX COOPYXEHUSIX NpoLecc buonornyeckoro yaaneHus gocdopa.

[MepBnyHOE OCBETNEHNE SABMSETCA OCHOBOW TEXHONOrMn PU3UKO-XMMUYECKON OYUCT-
KM, KOTOpas UCMonb3yeTcs B TeX cnydadax, korga buonormyeckas o4mctka no 06bEKTUBHBIM
npuymMHam He npumeHnma. NprMeHeHne KoarynsaHToB No3BonseT AOCTMYb rnybokoro yoane-
HMA B3BeLLEeHHbIX BelwecTB 1 o4ncTkm no BIMKs go 80 %.

PacnpocTtpaHeHHbIM MeTO4OM yaaneHnsa ocaToB U3 CTOYHbIX BOJ TaKXe SBMseTcH

NPUMEHEHNE KoarynsHToB nepes nepBMYHbIM OTCTanBaHneMm (CM. pasgen 4).
Moanpouecc Ne 6. O6paboTka B buopeakropax 6MONoOrn4eckom OUYNCTKH

KntoueBast n obsizatenbHas (KpoMe ynoMsiHyTbiX B M. 2.1 BbIHY>XAEHHbIX 00CTOSATENb-
CTB) cTaaust ouncTkn. Ha obbekTax, roe He MCnonb3yrTcs MeToabl JOOYUCTKM (a 3TO noaas-
nAoLWee YnCno) aTa ctagus onpedensieT TeXHONOrMYeckne rnokasaTenu no 3arpsisHsoLWUM
BelLlecTBam A1 BCEro NpoLecca O4YMCTKM CTOYHBIX BOA, NMPUMEHUTENBHO K COPOCY OYMLLEHHON
BOAbl B BOAHbIE OOBEKTDI.

OcHoBHoe obopyaoBaHue, Ucnonb3yeMoe Anst GUONOrMYeckon O4YUCTKM, NPUBEOEHO B
Tabnuue 2.7, OCHOBHblE TUMNbl TEXHONOMMYEeCKoro nognpouecca GMONOrMYeckon OYMUCTKUA B

a’spoTeHkax — B Tabnuue 2.8.
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Tabnuua 2.7 — OcHoBHOe 060pyaoBaHue, UCNoNb3yeMoe A51s1 OMONOrm4ecKomn OUNCTKI

O6opynoBaHue

KpaTkoe onucaHue

TexHonormyeckne xapakTepucTukn

BapuaHT A. BuopeakTopsl

c buonneHkomn

CrtoyHasi Boga oumLlaeTcs B pesyrb-
TaTe noTpebneHuss 6GuonneHkon B
npouecce aspobHOro OKUCIIEHMST Op-
raHWYECKMX 3arpsi3HEHUn U OKucre-
HUA aMMOHUIAHOrO asoTa. [nsa okuc-
neHust Ucnonb3yeTcsi aTMocdepHbIN

BO3/YX.

Ona pa3BuTua GMOMMEHKU MCTOorb-

3YI0T pasnuyHble BUAbl 3arpy3oK

Hes3aTonneHHbie

nnbTpPb

ouo-

CtoyHaas Bopa CTekaeT CBEpXY

BHM3  4epe3 CNOW  3arpysku.

B kanenbHble 61ounbTPLl C Lie-

©eHo4HONM 3arpyskor BO3yX Npo-

HUKaeT CaMOonpoun3BOIbLHO, B
aspodunbTpbl  NOJAETCs  CHU3Y
BeHTUNATOpamn. bBunounbTpel C

NIacTMKOBOM 3arpys3kon, Kak npa-

BUJI0, He TPebyIoT noJayv Bo3ayxa

Cam no cebe meToq UMEET XopoLne TEeXHO-
nornyeckne BO3MOXHOCTU (roriHasa ©uonoru-
yeckasl o4ncTKa M rnybokoe OKUCreHWe am-
MOHWIHOro asota). OgHako B Poccuitckon
depepaumm UCNOMb3YIOT TOMbKO apXaun4HbIN
BapuaHT JaHHOro MeToga — C MCMOoNb30Ba-
HUEM B KayecTBe 3arpysku WwebHs, Ha coopy-

XeHunax He nosgHee 60-x rogoB NOCTPOMKM.

CToyHas Boga gofkHa npeaBapuTenbHO

NPONTU OTCTanBaHMeE.

MpuMeHsiemMble B HacTosllLee Bpemsi TEeXHO-
norMn  He NO3BONAT NPOBOAUTL  MPOLIECC
OEeHUTPUMUKALMN 1, COOTBETCTBEHHO, Yyaa-

NATb a30T
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O6opynoBaHue

KpaTkoe onucaHue

TexHonormyeckne xapakTepucTukn

3artonneHHble GModUnb-

TpbI

CtoyHasa Boga noctynaet B 6Guope-

aKTop, 3anofnHeHHbIN  3arpyskou
(cTaumoHapHoW, NGO NOABUXHON).
Bo3gyx nopaetca CcHu3y 4epes
NHEBMAaTUYECKYHO a’3paLnoHHY0
cuctemy. KoHcTpykumsi nossonsieTt
NPUMEHATb aHOKCuAHble (Deckuc-
nopoaHbie) 30Hbl ANA AeHUTpudu-
Kauuu, C nepemMeluMBaHMeM Me-

Liankamu. OuniieHHas BOOa

HanpaBnAeTca Ha OTCTanBaHne

OdbekTUBHLIN, HagexHbId npouecc Ans
NOnHoOM 6UONOrMYECKON OYUCTKU U HUTpUU-
Kaumm npu MCNonb30oBaHMM afeKBaTHOW 3a-

rPy3Ku.

Mpn npumeHeHWM 3arpyskn, HeaoCTaTOYHO
nogxogswen ong gaHHbIX YCNOBUA, BO3MOX-
HO HakonfeHne wn3bbITOYHOro KonuyecTtea
OrnonneHkn n ee oTMUpaHUE ¢ BTOPUYHLIM 3a-

rpa3HeHnem Bobl.

B psge BapvaHTOB UCMNONMHEHUA MOXET ObiTb
ucnonb3oBaH Ansa addekTnBHOro yganeHus
asoTa, Tak Kak B HeaspupyembIx 30Hax Buo-
dunbTpa MoxeT BbITb OCYLLIECTBIEH NpoLece

OeHuTpudunkaLmum

PoTtopHble 61opUnbLTPSI

(bnobapabaHbl)

CtoyHass Bofga npoTekaeT 4epes
NOTOK KPYrforo ceveHusl, B KOTO-
poM BpaljalTcs  rosy3aTonneH-
Hble OMCKW, 3aKpernneHHble Ha Ba-
ny, nubo HackinHas 3arpyska, pac-
nonoXxeHHas B ceTyaToMm 6Gapa-
OaHe. Ha aTMx noBepxHOCTSX pas-
BMBaeTcs OuwonneHka. Aapauus
NMPOUCXOAMT 3a CcyeT nepuoaunye-
BGronneHkn

CKOro npoxoxpneHus

4yepes3 BO3aYyLHYK cpeny

OdpekTMBHOCTL M chepa NpUMEHEHUs B
HacTosiLLlee BpPeEMS aHarnornmyHbl He3aTomnseH-

HbIM BuocpmnbTpam

BapuaHT B. AapoTeHku

CtouyHas Boga obpabatbiBaeTcs B
KOHTaKTe C aKTUBHbIM WUIIOM, Nocrne
yero npoweawas 4epes HeobXxo-
OMMble 30Hbl a3pPOoTeHKa (C pasnny-
HbIMW TEXHOMOMMYECKUMWN YCIOBU-
sIMW) MroBasi CMeCb MOCTYNaeT Ha
unopasgeneHne. OCHOBHOe KOMu-
YeCTBO OTAENEHHOro una peuupky-
nupyet B a3pOTEHK.
B Heo6xoaMMble 30HbLI a3pOTEHKA C
MOMOLLbI  a3paLMOHHbLIX CUCTEM
nogaetcs Bo3ayx. Heaspupyemble

30HbI NepemMeLlunBaroTCA.

OdpekTuBHLIN, HaOeXHbI npouecc npwu
nogaepXxaHuy Harpysku B JONYyCTUMOM Aua-
nasoHe M nogave AOCTaTOYHOro KOnMyecTBa

BO3ayXxa.

TexHomnormyeckne xapakTepucTuku pasnuya-
I0TCA B LUMPOKOM AManasoHe B OTnv4YMe oT
TMNa U pasHOBUAHOCTM Npolecca, peanuay-

€MOro B aspoTeHke (CM. Tabnmuy 2.8)
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Tabnuua 2.8 — OCHOBHbIE TUMbl TEXHONOMMYECKOro noanpolecca 61Monornyeckon O4YMCTKM B

aspoTeHKax
TexHonornyeckue nokasatenu, Mmr/n **
Bo3MoXHble npakTu-
Mognpouecc KpaTkoe onucaHue
HaumeHoBaHne YecKn gocTuraemblie
3Ha4eHus1, Mr/n
MonHaa ©6uonorunyeckas | YaoaneHue opraHMyeckux BeLLEeCcTB mMy-
o4yncTKa TeM OUOXMMMYECKOTO OKMCIEHUs Oak-
BlMKs 8-15 ***
TepusaMM C noTpebrneHvem Kucropoga
BO3ayxa
MonHas  ©uonornyeckas | YoaneHue opraHunyeckux BelecTB u | BIKs 2-8

o4YuCTKa C HUTpUdUKauu-

eun

OKWCINEHVE aMMOHWIAHOIO asota Ao
HUTpaToOB nyTeM 6HUOXUMMYECKOro
OKUCNEHMSI COOTBETCTBEHHO, reTepo-
TPOHbIMU N aBTOTPOPHLIMK Tpyn-
namu OGakTepu C noTpebneHvem

Kucrnopoga Bo3ayxa

AMMOHUIHBIN a30T

He 6onee 1 mr/n

Buonornyeckas ouncTka c

yoaneHvem asora *

YpaneHue opraHU4eckux BeLLecTB U
OoKMCNeHve amMMOHWAHOro asota Ao
HUTpPaToB nNyTeM BUOXMMMYECKOrO
OKWCINEHNST COOTBETCTBEHHO, reTepo-
TPOOHBIMN U aBTOTPOHLIMK TPYynN-
namu OGakTepuin Cc noTpebneHvem
kncnopoaa so3sgyxa. buoxumuyeckoe
BOCCTaAHOBMEHME HUTPATOB C MO-
TpebneHnem OpraHU4ecKMx BeLLEeCTB

CTOYHbIX BOA

BlMKs

2-8

AMMOHUINHBIN a30T

He 6onee 1 mr/n

A30T HUTpaTOB

5-12

A30T HUTPUTOB

0,1-0,3

Brnonornyeckasa ouyncTka ¢
yoaneHnem asoTta U Xu-

MU4YEeCKUM

docdopa

yaaneHmem

Bvonoruyeckasi ouncTka ¢ yganeHu-
€M a30Ta, C ocaxaeHnem cocdaTos

3a cyeT gobaBneHnsi peareHToB

To xe, 4TO M NpKn
Buronorn4yeckon
O4YNCTKE C yOoaneHu-
eM asoTa.

Takke gpoccop

docdarto

He 6onee 0,7
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Mognpouecc

KpaTkoe onucaHue

TexHonornyeckue nokasatenu, Mmr/n **

HanmeHoBaHue

Bo3MoXHble npakTu-
Yeckun JocTUraemble

3Ha4eHus1, Mr/n

Ounctka ¢ Ouonoruye-

CKMM yganeHnem asota U

cocopa

YpaneHne opraHU4eckux BeLLecTB U
OKWUCINEHVE aMMOHWAHOIO asoTa Ao
HUTpaToOB nyTeM BUOXUMMYECKOro
OKUCNEHNSI COOTBETCTBEHHO, reTepo-
TPpOHbIMU N aBTOTPOPHLIMK Tpyn-
namu OGakTepuin Cc noTpebneHvem
kucnopoga Bosgyxa. buoxmmumyeckoe
BOCCT@HOBMIEHME HUTPATOB C MoO-
TpebneHmem opraHu4ecknx BeLLecTB
CTOYHbIX BOA. Buoxmmuyeckoe no-
rnoweHne docdatoB retepoTpod-
HbIMK BakTepuamu, notTpedbnsaommm
JDKK

To xe, 4TO M NpKn
BG1onorM4yeckon
0Q4UCTKE C yaoaneHu-
eM asoTa.

Takke gpocdop

¢ocpatoB

He 6onee 1,0

Ounctka c¢ Ouonornye-
CKUM y[aneHnem asoTa u
XUMUKO-OMONOrMYecKum

yoaneHnem goccopa

YpaneHve opraHU4ecknx BELLECTB U
OKWUCINIEHWE aMMOHUIAHOrO as3oTa [0
HUTpPaTOB MNyTeM OUOXMMMYECKOTO
OKWUCINEHUS1 COOTBETCTBEHHO, reTepo-
TPOOHBIMN U aBTOTPOHLIMK TPYynN-
namn OGakTepu C noTpebneHvem
kucnopoga Bosayxa. bnoxmmumyeckoe
BOCCT@HOBMIEHME HUTPATOB C MoO-
TpebneHmem opraHU4eckux BELLECTB
CTOYHbIX BOA. Buoxmmuyeckoe no-
rnoweHne docdatoB retepoTpod-
HbIMKU GakTepusimMun, NOTPedNALWUMN
JOKK. [dononHuTtenbHoe ocaxaeHue
docdaToB 3a cueT gobaBneHus pea-

FeHTOB

To xe, 4TO M NpKn
ononoruyeckomn
0Q4UCTKE C yaaneHu-
eM asoTa.

Takke gpocdop

docdartos

He 6onee 0,5

* Bce npoueccol, onncaHHbIE B OaHHoun Tabnuue, nogpasymeBaroT, B TOM Hucne, OCTUXeHUe nokasarte-

Jle NoriHon 6MoNOrn4YecKom OUYNUCTKN.

** TeXHOMNOMMYeCcKnin nokasatenb MO COAepP)XaHWUI0 B3BELLEHHbIX BELLeCTB 3aBUCUT He OT noanpolecca

Bronorm4eckon OYUCTKN, a oT noanpouecca unopasgeneHusa.

Buonornyeckas ounctka noboro Tvna obnagaeTt cywecTBeHHON 3EKTUBHOCTBIO B

OTHOLLUEHUN TAXKenbIX MeTasrroB, a TakkKe cneu,mcbwqecmx OpraHmn4yeckKmnx 3anFI3HeHI/II7I.

AKTMBHbIN 1N Guonormdecknx OC BkNo4aeT Tpu cocTaBnsAwowme — BUonorn4eckyto,

opraHunyeckyto (BHe Buomacchbl) N HEOPraHUYECKYHD, Kaxaasi U3 KOTOpbIX CrocobHa CBA3bI-
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BaTb MOHbI TSXKEMbIX MeTannoB U3 BoAgHbIX cped. MukpoopraHnambl NOrnowarT MeTansbl B
OCHOBHOM MOBEPXHOCTbIO KIETOK 3a c4eT PM3NYEeCKOro U XMMUYECKOro B3auMOAENCTBUSA C
NMOBEPXHOCTbIO MONMcaxapuaHoro GMonoNMMEpPHOro rensi, OKpyXarowlero Knetkn bakrepun
aKTMBHOro mna. Takum obpasom, 3agepxaHue TEKeNbIX MeTannoB akTUBHLIM UIIOM MpouUc-
XOOUT B OCHOBHOM B pe3ynbTaTte npouecca copbummn. B ycnosuax 60nbLLOro HemcyepnaHHo-
ro pesepsa 6UONOro-XMMMYECKONn COPOLIMOHHOM CUCTEMbI aKTMBHOMO Mfla OCTaTOYHYH He-
COpOMpPOBaHHYHO KOHLEHTPaLUIO BELLECTB onpeaenstoT ee Mu3nko-XxmMMmnyeckme napameTpsbl.

Hedrenpoayktel n CIMNAB yganawTcs akTUBHLIM UIIOM C UCMOSIb30BAHNUEM WMHbBIX Me-
XaHU3MOB, HeXenu TsXenble Metansbl, NyTeM BUOXMMNYECKOTro OKUCIEHUS. YUuUTbiBasd He-
3HaYUTENbHYI0 Harpysky no 3TUM 3arpsA3HEHUsIM Ha aKTUBHbIN UM, 3(P(EKTUBHOCTL UX yaa-
NEeHVst HaxoauTca Ha npegene BO3MOXHOCTEN OGMOMOrMYeckom OYUCTKW, T. €. JOCTUraeTcs
npegenbHas KOHUEeHTpauus, KoTopas MOXeT ObiTb nonydeHa B npouecce uonornyeckon

OYUCTKN B A@HHbIX YCIOBUSAX.
NMoanpouecc Ne 7. Noaaya cxatoro Bo3gyxa

HasHaueHne — obecne4veHne noanpouecca OGMONOrMYeckon OYUCTKM HeobXoanMbIM
KonmyectBoM kucnopoga. [ns npotekaHns GUoXMMnUYeckmx nNpoLeccoB B adpoTeHKax U 3a-
TOMMEHHbIX BUOUNbTPax, a Takke HEeKOTOPbIX MPOLECCOB AOOYUCTKM, KOHLEHTpaums pac-
TBOPEHHOIO KMCNopoaa He AoSMKHA OblTb MEHEE YCTAHOBMNEHHbIX BEMNNYMH.

[ns obecneyeHus GuopeakTopoB BUONOrMYECKON OYNCTKM (ASPOTEHKOB, 3aTOMNMNEHHbIX
O1MOoMNBLTPOB) KMCNOPOAOM AN NPOBELEHUSI MPOLIECCOB OKUCIEHUST 3arpA3HEHUN npume-
HUMbI pa3NUYHble METOAbI: MHEBMATUYECKAs, MEXaHMYeCKasi, CTPyrMHas aspauma n gp.

OpHako Ha nogaenswowem 6onblNMHCTBE cyllecTByowmx B Poccuninckon depgepaumm
0OGBHEKTOB MCMOMb3yeTCA MHEBMAaTMYecKasa aspauus, nogpasymeBarolias nogady cxartoro
BO3ayXxa.

[ns nogaun Bo3gyxa Ha AHO COOPYXEHUN Heobxoammo cxaTb 6onbluMe 06beMbl BO3-
Ayxa go n3bbitoyHoro aasnexus 0,5-0,8 atm.

Tak kak nogaya BO3gyxa B adpOTEHKM SABMSETCA OCHOBHOMW CTaTben 3HeprosaTpaTr
npouecca ounctkm CB, To BaXHOW 3agayer AaHHOro nognpouecca sSBMsieTcs nogadva B
OropeakTopbl ONTUManNbHO HEOBXOANMBLIX 06BEMOB BO3AyXa C LIESNIbI0 9KOHOMUMK pacxoaye-
MOW 3HEprun.

[MepeyeHb Hambonee pacnpoCTpaHeHHOro obopyaoBaHUA ANs nodadn Bo3gyxa B

a3pOTEHKMN U 3aTonneHHble GruodunbTPLI NpMBedeH B Tabnuue 2.9.
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Tabnuua 2.9 — NepeyeHb Hanbonee pacnpocTpaHeHHOro o6opynoBaHUA sl Nogayun Bo3gyxa B

a3POTEHKM U 3aToNNEHHblE BMODUNBTPBI

O6opynoBaHue

KpaTkoe onucaHue

TexHonormyeckne xapakTepucTuKn

LleHTpoGexHble  Hepery-

nMpyemble  KOMMPEccopbl

Bo3agyx, pasroHsiemblli nonatkamu pabove-

ro Koreca, ABMXeTCA OT LUeHTpa K BHell-

Bbicokun KIMd. Manass BO3MOXHOCTb

perynupoBsaHua. anMeHI/IMbI Ha4yun-

(BO3ayxonyBKK) Hemy kpato. [Monagas B anddysop, oH co- | Has ¢ HebonbLlmnx OC
3[aeT B HEM JaBreHue
LleHTpobexHble  perynu- | [ponsBoauTensHOCTD BbilweonucaHHom | Beicokmn KIMA. Bo3moxHOCTb pery-
pyembie KOMMpPeCccopbl | KOHCTPYKLUMU perynmpyeTcs npu MnocTosiH- | NMnpoBaHusa pacxoga go 40% ot
(Bo3ayxonyBkK) HOM [aBfEeHMX C MOMOLLbIO HaMpaemsio- | MaKCUMMarnbHOro npu Hebonblon Mo-
lWMx annapatoB C ynpasnsiemon reomet- | Tepe KA.
puein Ha noToke Bo3gyxa (Ha BXoge W Ha MpUMEHUMbI  HAuMHAs CO CPEmHUX
BbIxoae) ocC
Komnpeccopbl  (Bo3gyxo- | Bpawatowmecs napHble poTtopbl 3axBathl- | HeBbicokun KI1[. Bo3MOXHOCTb pe-

OyBkn) obbeMHOro paewn-

cTBUA

BaKT, CKXMMAKT U nepegasnnBatoT nopunm

BO3yXa B HaI'IOprII7I BO34yxoBoA4

rynupoBaHuss pacxoga go 40 % ot
MakcumarnbHOro npu HebonbLwon no-
Tepe KA.

MpUMEHMMbI HauMHasi CO cBepxMa-
nbeix OC. Wcnonb3oBaHne Ha OC
Bbllle OONbLUMX SKOHOMMUYECKM He-

uenecoobpasHo

Mopgnpouecc Ne 8 OTaeneHue o4nLEHHON BOAbI OT BMomacchl, BbIHECEHHOMN U3

OunopeakTopa

Mocne okoH4YaHNA BUOXUMNYECKNX npoueccoB O4YUCTKMN B ad3pPOTEHKe Heobxoaumo oT-

OeNNTb OT aKTUBHOIo mna O4YulleHHyo BoAy, N BEPHYTb OCHOBHYIKO 4YacCTb aKTUBHOIO uia B

aspoTeHK obpaTHO.

[Mocne oKOHYaHMS OYNCTKM B B1OUNBTPE OYULLIEHHASA BOAA COAEPXKMUT YacTULlbl BbIHE-

CEHHOM OTMepLLEN BMONIEHKN, KOTOPYD HEOBXOAMMO OTAENUTL M HanpaBuTb Ha 0OpaboTky.

Ona atnx obenx uenem NpUMMEHSIOT rpaBuUTaLMOHHOE wunopasgeneHune. lepedveHb

Hanbonee pacnpocTpaHeHHOro obopygoBaHUA ANA wunopasgerneHvs npvBegeH B Tabnu-

ue 2.10.
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Tabnuua 2.10 — NepeyeHb Hanbonee pacnpocTpaHeHHOro 06opyaoBaHUA NS unopasgeneHus

TexHonorn4eckue
O6opynosaHue KpaTkoe onucaHue
XapaKTepUCTUKM
A. [Ins otoeneHus GuonneHku
BTopuyHbIE OTCTOMHMKM Mcnonb3yoTcs BCe KOHCTpyKuumm oT-| OcTaTovyHOoe coaepxaHue B3BeLUeH-
CTOMHMWKOB, OMUCaHHbIE ANS MOAMNPO- | HbIX BELLECTB B OYULLEHHOW BOAE —
uecca Ne 5 He 6onee 15 mr/n *
b.Ana pasgeneHns unosow
cmecu
BTopuyHbIE OTCTOMHMKN Mcnonb3yoTcsa BCe KOHCTpyKuumm oT-| OcTaTovyHOoe coaepxaHue B3BeLUeH-
CTOMHMWKOB, OMUCaHHbIE ANS MOAMNPO- | HbIX BELLECTB B OYULLEHHOW BOAE —
uecca Ne 5. He 6onee 15 mr/n*.
CyuiectBeHHOe OTnuumMe —  MoryT | [IpMeHsAeTCa MpakTM4ecku Ha BCeX
NMPUMEHATLCA Kak unockpebbl, Tak n|OC
MNocochl
MpumeyaHue:

1) Ha Heckonbkux OC 'CB noceneHuit npovseoanTenbHocTblo 4o 1000 M3/cyT npumeHsieTcs MeMmbpaH-
HOe wnopasgeneHve, peanusyemMoe C MOMOLLBK BaKyyMHOW (vbTpauuu OYULLEHHON BOAbl Yepes3 ynbTpa-
unbTpaunoHHble MemMbBpaHbl. Takke Ha HECKONbKMX OBbekTax npumeHsieTcs pnoTalMoHHOe unopasgene-
Hue (onuncaHwe nognpouecca drnoTtauun — cMm. B nogpasgene 4.3.1.4, npumeHutensHo Kk NCB). OgHako gak-
Hble 0 Taknx obbekTax B xode paboTbl Hag CNPaBOYHUKOM He Obiniv NoAyYeHbl

2) NnopasgeneHue B OTAENbHO PaCMOSIOKEHHbIX BTOPUYHBIX OTCTOMHMKAX He ABMSeTCs 006s3aTenbHbIM.
OTOT e MpoLecC OCYLLEeCTBASKT B 30HAaX OTCTauBaHWS, BCTPOEHHbIX B €4WMHbIA a3pOTEHK-OTCTOMHUK, YTO
Mo3BoMsieT OTKa3aTbCs OT MCMONb30BaHMSA cMCTeM cbopa OceBLUEro una, U, B psge cryyaes, ero peumpKyns-
uun. BTOT NPUHLMMN UCMONb30BaH B Pa3fMYHbIX KOHCTPYKUMAX KOMMAKTHbIX YCTAHOBOK. B COBpeMEeHHbIX Tex-
HUYECKMX PEeLLUEHUsIX nnopasgeneHme MHTeHCndnuupyeTcs 3a CHET UCMOMb30BaHNS B3BELLEHHOIO Cros oce-
dawuwero una. OgHako gaHHble O Taknx obbekTax, akcnnyaTupyemMbix B Poccunckon ®egepauun, B xoae pa-

60Tbl Hag CcnpaBO4YHMKOM OTCYTCTBOBAIN.

Moanpouecc Ne 9 [loouncTtka

[MpuMmeHsaeTca Ans NOBbILWEHUS KadeCTBa OYMCTKM CTOYHbIX BOA rny6xe BO3MOXHO-
cTen Bnonornyeckom OYUCTKN NO B3BELLEHHbIM BewecTBaMm, pocartam, BIK, ammoHunmnHomy
asory.

Hanbonee pacnpocTtpaHeHHOe obopyaoBaHue Ans A0OYUCTKU npuBedeHo B Tabnu-
ue 2.11.
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Tabnuua 2.11 — Hanbonee pacnpoctpaHeHHoe o6opyaoBaHue st 4OOYNCTKM

TexHonornyeckne nokasatenu, Mr/n

Bo3moxHbIe
O6opynosaHue KpaTtkoe onucaxune MpaKTU4eckn
HanmeHoBaHue
JocTturaemblie
3Ha4eHus, mr/n
3epHucTbie OuunweHHaa Boga dunbTpyeTtcs | BaBelleHHbIe Be-
5 He 6onee 5 mr/n
unbTpbI yepes3 CIiol 3epHUCTOro 3arpysod- | wecTtsa

HOro maTepuana. 3arpyska pereHe-
pupyetca (NpombiBaeTcs) punb-
TPOBaHHOW BOOOW NEPUOANYECKM
UNn NOCTOSIHHO (B 3aBUCUMOCTU OT

KOHCTPYKLMN).

Ha HoBbIX 06BbEeKTax Takke MCnosnb-
3YIOT ON1S CHWXKEHUS KOHLEHTpaumm
docgopa ¢ gobaBneHnem peareH-

Ta nepef punbTpamm

docdop hocha- |He 6onee 0,5 (npyu  wmc-

OuckoBble puUNbTpPLI

OuuweHHaa Boga dunbTpyeTcs
U3HYTPU HaPYXy Yepes3 TOHKYHO ceT-
Ky, MMEIOLLYI0 SiYelriku pasMmepamu
He MeHee 10 MMKPOH, HaTSHYTYHO
Ha guckn. [OWCKM MOCTOSIHHO npo-
MbIBalOTCHA (pUNbLTPOBAHHOW BOOOM
nog Hamopom, MNpOMbIBHas BoAa

OTBOAUTCA.

Mcnonb3yloT Takke AN CHUXKEHMUS
KOHUEeHTpaummn docdopa ¢ gobas-
neHneM peareHTa nepen gunbTpa-

MU

BuodunbTpsbl

OuuwieHHas Boga MpoxoauT 4epes
€MKOCTb OuodunbTpa, 3anosfHeH-
HYIO 3arpyskomn, Ha KOTOPOW Npouc-
XoauT pasBuTne OuonneHkn. Ewm-
KOCTb MOXET ObITb He3aTomnneHHou
M 3aronsfieHHon. [na HeKoTopbIX
KOHCTPYKUMA  3aTOMMNEHHOro 6uo-
unbTpa nepuogmyeckn npoBoasaT
pereHepauuio nNyTeM YCUNEHHON

aspauum

TOB Nnonb30BaHWUM peareHTa)
To xe To xe
BlKs He 6onee 3 mr/n

A30T aMMOHUIHBLIN | He 6onee 1 mr/n

A30T HUTPUTOB He 6onee 0,1 mr/n
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TexHonornyeckne nokasatenu, Mr/n

Bo3moxHbIe
O6opynosaHue KpaTtkoe onucaxune MpaKTU4eckn
HanmeHoBaHune
[ocTuraemble
3Ha4eHus, Mr/n
KoreanoHHo- OuuwieHHaa Boga NpoxoauT yepes | BaBelleHHbIe Be- He 6onee 8 mr/n

OKUCTUTENbHbIE  DUSb- | a3pMpPyeMYyI0 eMKOCTb GUodmnbTpa, | WecTea

TPl 3aM0MHeHHYIo  3arpyskolt, KkoTopas A30T aMMOHUINHbIN | He BGonee 1 mr/n *
OLHOBPEMEHHO ucnonb3yeTca And
3aepXaHusa B3BELLUEHHbIX YacTuL
aKTMBHOro wmna wn passutug 6uo-
nneHkn. [lepuogmyeckn ouUAbTP
noasepraloT pereHepauun mnyTem

YCUMNEHHON aspauun

Buonpyabl OuuweHHasa Boda noaBepraeTtcs | BaBelleHHbIe Be- He 6onee 8 mr/n

JOOYNCTKUN €CTEeCTBEHHON Ouonorn4yeckon [o- |LecTtsa

O4YNCTKE B EMKOCTAX, paCCYUTaAHHbIX AMMOHUIHBIN a30T | He Gonee 2 mr/n

Ha I'Ipe6bIBaHI/16 B Te4yeHne Kak Mu-

BIMKs He 6onee 5 mr/n
HUMYM HECKOIbKMX CYTOK. Aapauus

MOXeT ObITb eCTecTBEHHOW, Nubo
nckyccteeHHoun. [lpu wmcnonb3oBa-
HuUM GUONpPydoB C BbICLLUEN BOAHOWM
pacTUTENbHOCTLIO BOMbLLYIO POsb B
OYNCTKE WUrpalT Takke MpoLecchl

dunsTpaumm n buocopdbumm

* Tonbko Npu nogadye Ha OUNLTP YaCTUYHO HUTPUDULIMPOBAHHONW BOAbI C CoAepXXaHMem amMMOHWUIAHOIO

asoTa He bonee 3 mr/n.

I'Ipvlmeanme — Ha HebonbluoM konn4yecTBe 00BHLEKTOB NMPUMEHAIOTCA TakKXKXe Takme MeTobl
OOO4YUNCTKM OT B3BELLUEHHbIX BELWECTB, KakK yJ'Ipra(bI/IJ'IpraLI,VIOHHbIe MeM6paHbI, ONCKOBbIE (3a)KI/IM-

Hble) MeXaHn4eckmne (*)VIJ'IprbI nap. OD,HaKO OaHHbIE O TakKnx obbekTax OTCYTCTBYIOT.

Mpn akcnnyataumnsa 3epHUCTbIX PUNbTPOB BO3HMKAET UENbIN pag TPyAHOPELLaeMbIX
npobrem, K OCHOBHbIM U3 KOTOPbIX OTHOCATCS:

- HeobpaTmmas (C ucnonb3oBaHMeM OObIYHLIX METOAOB MPOMbLIBKM) KOfbMaTauus 3a-
rpysKu;

- HegocTaTouHOo adhdekTMBHaAA pabdoTa APEeHaXKHbIX CUCTEM,

- NoTeps 3arpysku nNpu BOL4O-BO34YLLUHOM NPOMbIBKE, KOrga Boda M BO3A4yX nogakoTcs

OJHOBPEMEHHO.
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Moanpouecc Ne 10. lNpurotoBrieHne n Ao03MpoBaHMe PacTBOPOB peareHToB

Heobxoamm Ons nomnyyYeHust 1 4O3NPOBaHUS B HY)XXHOM KONWYECTBE pPacTBOPOB pea-

reHTOoB, NPUMEHAEMbIX O1A:

- VIHTeHCVI(*)VlKaLI,VIVI NnepBUYHOIo OCBETJIIEHUA,

- yoaneHusa gocdopa;

- UHTEHCUMUKALUN JOOUNUCTKY;

- 06e3BOXMBaHUSA ocaaka;

- ob6es3apaxunBaHus.

OcHoBHOe 06opyaoBaHWeE Anst MPUTrOTOBMNEHNUSI U A03MPOBaHUS PacTBOPOB peareHToB

npueeneHo B Tabnuue 2.12.

Tabnuua 2.12 — OcHoBHOE 000pyaoBaHUE 41151 NPUTOTOBNEHUSA U 0O3MPOBAHNSA pacTBOPOB

peareHToB

O6opynoBaHue

KpaTtkoe onucaHune

TexHonornyeckme XapaKTepucTtunkumn

PacTtBopHbIe 6aku

LnBaHUA

EMKOCTb, OCHalleHHasa cMcTeMOM 403UPOBaHUA B

Hee TOBapHOro peareHTa v CUCTEMON nepeme-

CooteeTtcTBYIOT NoTpebHocTsim OC

Hacocbl-gosatopsl

pacTBOPOB peareHToB

4Yyucne XmMmmn4eckn arpecCuBHbIX

Hacocebl, o6ecneunBaroLie TOYHOE perynmposa-

HMe HebonbLINX pacxoaoB pacTBOpOB, B TOM

CooteeTtcTBYHOT NoTpebHocTsim OC

Mopgnpouecc Ne 11. O6e33apaxnBaHne OUMLLEHHON BOAbI

CnyxutT onst OOCTUXKEHUSI CaHUTapPHO-TUTMeHMYecknx TpeboBaHu Kk cOpackiBaeMom

BOAE MO COAEepXXaHW MUKPOBUOMOrMdyecknx 3arpssHeHuin. NepeyeHb OCHOBHOrO 0Gopyao-

BaHus ans obessapaxuBaHusa npmeeneH B Tabnuue 2.13

Tabnuua 2.13 — NepeyeHb 0CHOBHOro o6opynoBaHus onst obessapaxmnBaHms

O6opynoBaHue

KpaTkoe onucaHue

TexHonornyeckne xapakTepucTukm

Ne 11A.
Cuctemsl
obes33apakmBaHus

X10pOM

CXWXKeHHbIN XMop, UCnapssicb B Xrnoparo-
pe, Nepexoaut B XJIop-ra3 U npu cmeLle-
HAM C YMCTOM BoAoOW obBpasyeT XMOpHYHO
Boay. XnopHas BoJa nogaeTcs Ha CMecu-
Tenb, rge CMeLMBaeTcss C OYULLIEHHON
ctoyHon Bopgow. [locne atoro Boga Bbl-

[epX1BaeTcs B KOHTAKTHOM pe3epByape

Heobxoanmoe obeszapaxuBaHue no 6ak-
TepuanbHbIM MokasaTensm. TOKCUYHOCTb
obessapaxeHHO BOAbl (AexnopupoBaHue
B Poccum He ncnonb3yeTcs HUM HA OZHOM
obbekTe).

CopepkaHue XrnopopraHMYeckux BeLLecTB
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O6opynoBaHue KpaTkoe onucaHve TexHonornyeckme xapakTepucTuku
Ne 1165.  Cuctembl | [TpUroToBMneHHbIN M3 TOBApHOro peareHTta | Heobxogumoe obessapaxuBaHue no Oak-
obeszapaxuBanns | nnbo NOSyYeHHbI B yCTaHOBKe- | TepuasibHbIM NoKasaTensim.
rMNOXMopUTOM anekTponusepe u3 pacTBopa Xnopuaa| ToKCUYHOCTb 0Be33apaXkeHHOW BOofbl (Tak
HaTpus HaTpus pacTBOp TUMOXNOpPUTa CMELUMBaA- | Kak JexrnopupoBaHe B Poccun

eTca ¢ Bogon B cmecutene. locne aToro
BOAA BblAEPXKMBAETCA B KOHTAKTHOM pe-

3epByape

He NCMOoSb3yeTCsl HU Ha OQHOM OObekTe).

CopepkaHue XrnopopraHM4eckux BeLLecTB

Ne 11B. O6essapa-
XvBaHvne Y®- obny-

YeHnem

Booa npoxogut u4epes3 ycTaHOBKM Y-
obeszapaxuBaHusa KaHanbHOro unu anna-

paTHoro Tuna

O6e3s3apaxuBaHue Mo BCEM MoKasaTensam,

BKMOYad BUPYCbl U LUCTbl MaTOrMEHHbIX
NPOCTENLLMX.

OTcyTCTBVIe TOKCUYHOCTU

Moanpouecc Ne 12 KoHueHTpupoBaHUe XUAKMX OCaaKoB

M30bITOYHbI aKTUBHbBIA UM, NpeacTaBnaAloWwmni cobor YacTb NOTOKA BO3BPATHOMO ak-

TUBHOIO mMna, BbIrpy>Xaemoro n3 BTOPUYHbIX OTCTOMHWUKOB, UMEET CANLLKOM HU3KYH KOHLIEH-

Tpauuto (4-8 kr cyxoro BelecTBa/m?). [ns onTUMM3aumMmn GONbLUMHCTBA NocneayLwwmx noa-

NpoLLeccoB HEOBXOANMO MOBLICUTL €ro KoHUeHTpauuo Ao 30—60 Kr/ms.

B psioe Bapuauuii TEXHOMOMMKU YNMOTHEHUIO NOABEpPralT CMeCb ocagka MepBUYHbIX

OTCTOMHWKOB M M3BbITOYHOrO akTMBHOroO una. MHoraga MCNOJIb3YKT TEXHONOINNMM C OoTAEJIbHbIM

ynrnoTHeHnemM ocagka nepBUYHbIX OTCTOMHUKOB.

OcHoBHOe 06opyaoBaHWe AN YNNOTHEHUS U CTyLWEHUs ocafka NpuBeAeHO B Tabnu-

ue 2.14.

Tabnuua 2.14 — OcHoBHOe 06opyaoBaHUE ANs YNNOTHEHUS U CTyLLEeHUsl ocajka

O6opynoBaHue

KpaTtkoe onucaHune

TexHonornyeckue XapaKTepnUCcTukun

13A. AspoGHble

cTabunmsaTopsbl

OTKpbITbIE €MKOCTW, KOHCTPYKTUBHO MO-
0oOHble aspoTeHkam (Ne 5B). Yactb opra-
HMYECKOro BELLECTBA CMECU 0CagKoB (M
TONbKO  M3ObLITOYHOTO  aKTMBHOrO  Wna)
oKkucnsieTcs B pesyrnbTtaTe aspobHoro 6mo-
XMMUYECKOro npoLecca, OCyLLECTBNSEMOrO

6a|<Tepv|;|M|/| aKTUBHOIO nUna

Pacnag opraHunyeckoro BellecTtBa ocagka
He npesblwaeT 20 % — 25 %.

Bbicokoe aHepronoTpebrieHue
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O6opynoBaHue

KpaTkoe onucaHue

TexHonornyeckne xapakTepucTukm

136. MeTaHTeHku

3akpbiTole eMkocTV 6e3 goctyna Bo3ayxa,
nepemelLuMBaeMble Mellankamu (npegno-
4YTUTENBLHO) U Hacocamn. Cogepxumoe me-
TaHTEHKOB HarpeBaloT napom (pexe — B
TennoobmMeHHukax) go 53 °C (Tepmodunb-
HbI npouecc) nnbo o 35 °C (mesodunb-
HbIl Mpouecc, B OBa pasa measieHHee).
YacTb opraHumdeckoro BellecTBa CMecU
0CaJKOB pasnaraeTcs 4O CMeCcu MeTaHa U
yrnekucrioro rasa (6bworas) B pesynbTarte
aHaspobHoro BuoxmmMuyeckoro npouecca
(cbpaxmBaHus), OCyLLECTBMSIEMOro, B TOM

yucne, MeTaHoBbIMU 6aKTepVIFIMVI

Pacnag opraHuyeckoro BewlectBa Ao
45 % — 48 %.

Bbixog 6uorasza okono 90011 Ha TOHHY
pacnaBLUerocs opraHuM4yeckoro BellecTBa
ocapka.

OuyeHb HM3KME 3aTpaThbl ANEKTPOIHEPTUN.
3atpaTbl TEennoBow 3Hepruu no
160 I'Ix/1000 m3 obpabaTtbiBaemMoro ocag-

Ka

MpyMeyaHue: NpuBeaeHHbIE NPOLEeCcCh 06pPaboTKM XUOKUX 0CAOKOB — 3TO HE €IMHCTBEHHbIE Cnocobbl NX

cTabunusauun. ITOT Xe apdekT JocTUraeTca Mcnonb3oBaHMEM MoanpoueccoB komnocTuposaHusa (Ne 18) u

cywku (Ne 19). Moanpouecc cxuranms (Ne 21) NoNHOCTbIO YCTPaHAET OpraHUYeCcKoe BELLECTBO OcaakKa.

Mopnpouecc Ne 13. Ctabunnsauma XMaKMx ocagkoB

PasnoxeHne nerkopasnaraemblX OpraHU4eCcKux BELLECTB B a3pOObHbIX MM aHaspob-

HbIX YCIMOBUAX, CHWXXEHME 3anaxa rnpu I'IOCJ'IGLI,yI-OLIJ,GVI o6pa60TKe nnnm ncnosib3oBaHuK, nony-

yeHune bmorasa. OcHoBHOe 0b6opyaoBaHWE ANsa cTabunmMsaunmn XnaKkux ocagkoBs NpUBEOEHO B

Tabnuue 2.15.

Tabnuua 2.15 — OcHoBHOE 060pyaoBaHNe st cTabunuaaumnm XXMaKMx 0Cagkos

O6opynoBaHue

KpaTtkoe onucaHune

TexHonornyeckue XapaKTepuUCcTukun

13A. AspoGHble

cTabunmsaTopsbl

OTKpbITbIE €MKOCTW, KOHCTPYKTMBHO MO-
nobHble aspoTeHkam (Ne 5B). YacTtb opra-
HMYECKOro BELLECTBA CMECU 0CagKkoB (Mnuv
TONbKO  M3ObLITOYHOTO  aKTMBHOrO  Wna)
okucnsieTcs B pesynbtaTe aspobHoro 6uo-
XMMWYECKOTO MpoLiecca, OCyLLECTBNSIEMOrO

6aKTepVI9IMVI aKTUBHOIO uUna

Pacnapg opraHuW4eckoro BellecTBa ocafka

He npesblwaeT 20 % — 25 %.

Bbicokoe aHepronoTpebneHue (okono 1/2
noTpebHOCTM Ha MOMHyK BUMONOrM4eckyto

OYUCTKY)
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O6opynoBaHue

KpaTtkoe onucaHune

TexHonornyeckue XapaKTepnUCcTukun

136. MeTaHTeHKH

3akpbITble emkocTM 6e3 gocTyna Bo3gyxa,
nepemMelLnMBaemble Mellankamu (npegno-
YTUTEnNbHO) U Hacocamu. Coaepxmmoe me-
TAHTEHKOB HarpeBaloT napom (pexe — B
TennoobmMeHHukax) go 53 °C (Tepmodunb-
HbI npouecc), nnbo go 35 °C (me3odunb-
HbIl Mpouecc, B ABa pasa MeaJfieHHee).
YacTb oOpraHuM4eckoro BellecTBa CMeCH
0CafKoB pasnaraeTcsl 40 CMeCcu MeTaHa M
yrnekucnoro rasa (6buoras) B pesynbTate

npouecca

Pacnag opraHudeckoro
45 % — 48 %.

BellecTBa [0

Boixoq 6uorasa okono 90011 Ha TOHHY
pacnasLlerocsi OpraHM4eckoro BellecTBa
ocagka. CopepxaHue MeTaHa — OKOIO
65%.

OueHb HU3KME 3aTpaThbl ATIEKTPOIHEPTUN.

3aTtpaTbl TEMSIOBOW 3HEPrMM Ha MOAOrpeB
ocagka oo 160 'Ox/1000 m3 obpabatkiBa-

emoro ocagka (TepmodunbHbIA MNpoLecc

aHaspobHoro  Broxmmmyeckoro

(cGpamBaHms), ocyluecTensiemoro, B Tom|0€3 pekynepauun). MoryT GbiTb cokpalie-

uncrie, METAHOBbLIMY BakTepUsIMU Hbl BNMOTb A0 15-20% OT AaHHOW Benuyun-
Hbl, 3@ CYET MCMOMb30BaHMA pekynepauum
Tenna, a Takke Me3odurbHOro npotecca.
MoxeT 1cnonb3oBaTbCA BTOPUYHOE TEMno

OT noAanpoLueccoB CYLUKU, CKUraHusa, Kore-

Hepauun (Npu yTunusaumm 6uorasa).

MpumeyaHne — O6paboTka KNOKnx ocagkoB — 3TO HE eQMHCTBEHHbIA cnocob ux ctabunusauuun. ITOT xe
abdekT gocTUraeTcs ucnonb3osaHneM nognpoueccos komnoctuposaHus (Ne 18) n cywku (Ne 19). Moanpo-

uecc cxuraius (Ne 21) NofIHOCTbIO YCTpaHsAeT opraHMYeckoe BELWECTBO ocajka

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

Buoras, Bbigensawowmnincs B npouecce aHaspobHoro copaxmnBaHus, npeacraBnseT co-
GOW TONMNBO C SHEPreTUYECKON LIEHHOCTBIO NPUMEpPHO B 2/3 oT MeTaHa (21-23 kx/m3). Ero
yTunusauma moxet obecneunts OC NCB nctouyHmkom Tenna ansg NOKpbITUS BCEX TENSOBbIX
HyXg (rmaBHOe — 3aTpaT Ha NOAOrpPeEB METAHTEHKOB) NMMOO HE MeHee NOSTIOBUHbI 3NEKTPONO-
Tpebnenns Ha OC 'CB v 6onbLuyto YacTb TennoBbIX 3aTpar.

lMockonbky BbIxog BMorasa HepaBHOMEPEH, OH HYXXOAEeTCs B yCpeaHeHUn nepeg yTu-
nmnsaumen.

Buoraa cogepxut B cebe psia 3arpA3HEHUN U BKIIKOMEHWUK, MO3TOMY HyXOaeTca B
npegBaputensHon obpaboTke nepen HEKOTOpPbIMK BuaamMun yTunmnsaumn. B yactHocTu, nepen
CXKUraHMem B OBuUratensax BHYTPEHHEro cropaHus HeobxoaumMo yaanuTb CEPOBOLAOPOA U CU-
NIOKCaHbl (KpeMHUNnopraHmyeckme coegmHeHus). lNocnegHue cnocobHbl NpU CXXUraHUn Bblae-

NATb M3 cebs OKCUA KPEMHUS, (DOPMUPYIOLLIMIA CTEKNOBUAHBIE OTNOXEHUS.
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OcHoBHOoe obopyanoBaHne ans obpaboTkn n ytunusaumm buorasa npuBeneHo B Tab-

nvue 2.16.

Tabnuua 2.16 — OcHoBHOe 0bopyaoBaHue ansi 06paboTkm 1 yTunusauumn 6ruorasa

O6opygoBaHue KpaTkoe onncanue TexHonornyeckne xapakTepucTuku
[nsa ycpeaHeHus pacxoaa
asronbaepsbl HeunspacxogoBaHHbI Ha ycTaHOBKe YTu-| CooTBeTCTBYHOT notpedHoctsim OC
nusauun ruoras HakannMBaeTCs B eMKOCTU
nepemeHHoro obbema
Ons o4ncTkm
dunbTpbI ans | buoraa nponyckatoT vepes punbTp ¢ rpa- | APdEKTMBHOCTL COOTBETCTBYET TpebOoBa-

OYUCTKN OT CepoBO-

Hynamy oOoralleHHON >Xerne3Hon pyabl.

HUAM Ana nocnep,yrou.l,eﬁ yTtunmniaumm 6vo-

aopogaa CepoBogopof, BCTynas B peakuuio, 3a-|rasa B ABuratensx BHyTPEHHEro CropaHus.
AepxvBaeTca B Buae cynbduaa xenesa.|Kak npasuno, He NPUMEHSOT Mpu yTUMm-
CpaboTaHHylo 3arpysky yaansiT Kak OT-|3aumu B NapoBbIX KOTMax
xon

dunbTpbI ans | buoraa nponyckaloT vepe3 punbTp C ak- | APdEKTMBHOCTL COOTBETCTBYET TpebOoBa-

O4YNCTKMN OT CUIIOK-

TUBHbIM yrnew, Cop6|/|py+0u.|,|/|M CUINOKCaHblI.

HUAM Oana nocnep,yrou.l,eﬁ yTtunmniaumm 6vo-

caHoB CpaboTaHHbIi aKTMBHBIWM Yronb YAAnsioT | rasa B ABMraTtensx BHyTPEHHEro CropaHusl.
Kak oTxon He npumeHsaoT npu ytunusaumm B napo-
BbIX KOTNax
Onsa ytunusauum
CneunaneHble  na- | buoras cxuraetcsa B koTenbHom ¢ nonydye- | KMNQ 80 % — 85 %.
poBble KOTMbl AN | HAEM Mapa u ropsiien Boabl M3 nogrotoBkn K yTtunusauum Ttpebyetca

6uorasa (nnbo AByx-

roperioYHble KOTn bl)

Nnlb yaaneHne KoHaeHcaTa

YCTaHOBKM  KOreHe-

pauMm Ha OCHOBeE
aBuraTternemn BHYT-

PEHHEro  cropaHuvisi

(ABC)

Bbuoras cxwuraetca B [OBC, nepepatowwimx
3HEpPru anekTporeHepatopamM. Tenno oT
oxnaxpenus [BC otBognTCA B BMAe napa

mnnm ropﬂqe|7| BOAbI

KMO no anektpoaHeprum okorno 45 %, no
Tenny okosio 40 %.
TpebyloT npenBapuTENbHON OYUCTKM OT

cepoBoaopoda U CUIOKCaHoB  (onmucaHo

BbILLIE)

Moanpouecc Ne 14. O6e33apaxunBaHue ocagkoB

HasHaueHwne: Obe33apaxmBaHue Xnakmx ocagkoB OT GakTepui rpynnbl KAWEYHOW na-

J1IO4KHN, NaTOreHHbIX MNKPOOPraHM3mMoB, AereribMMHTU3aun4.

OcHoBHOe obGopynoBaHue Onsi obessapaXxuBaHUs OCagKoB npuBegeHo B Tabnu-

ue 2.17. Obes3apaxmnBaHne OCaAKOB CTOYHbIX BOA Takke obecrneymBaeTcs Haanexawimm
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NPUMEHEHNEM NOANPOLIECCOB TEPMOMUIBHOIO COpaXnBaHns B MeTaHTEHKaX U KOMMOCTUPO-

BaHWs, a Takke AOCTAaTOYHbIM CPOKOM BbINEXMBaHUS Npy peanusauuy nognpouecca 17.

Tabnuua 2.17 — OcHoBHOe 0bopyaoBaHue A5si 06e33apaxmnBaHMs 0CagKoB

TexHonoruyeckue
O6opynoBaHue KpaTkoe onucaHue
XapaKTePUCTUKM

14A. PeareHTHoe ob6e33apaxnBaHue

Cuctema  [o3vpoBaHus | [Ns 4O3MPOBaHUS peareHTOB B XXUAKWUIA oca- | B crnyyae npuMeHeHusi peareHTa

peareHToB JOK MPUMEHSIIOT PacXOOHO-PacTBOPHYO eM- | MHMbutopa-ctumynsTopa obecne-
KOCTb peareHTa u J03UpYOLLMIA Hacoc yMBaeTCs  TONMbKO  [e3uHBa3us
ocajika

146. Tepmudeckoe obessapaxunBaHue

YcraHoBka Tennosoro | EMKoCTb Ans BblaepxuBaHust npu Temnepary- | ObecneunBaeT nonHoe obessapa-
obes33apakmBaHus pe 65 °C — 70 °C He meHee 30 MWH XXMUAKOTO | )XMBaHWe ocagka

ocagka, C CUCTEMOW TensI000MEHHUKOB
HarpeBa M pekynepauuu (npu nogorpese ro-
psdyer BOAOW) Mnm TONMbKO pekynepauun (Npu
HarpeBe nogaven napa)

Jinbo ycrtaHoBkM pans  obeszapaxuBaHus

06e3B0OXeHHbIX 0CadKoB NapoM, Unn nHdpa-

KpacCHbIM o6nyqu nem

Mopgnpouecc Ne 15. YnnoTHeHMe cTabMnu3npoBaHHbIX 0CaaKoOB

HasHayeHue: B xode cTabunusaumm >XWMOKMX OCAOKOB MPOUCXOAUT pacnag cylle-
CTBEHHOW YaCTN OpraHMYeCcKOro BELLECTBA, YTO NPUBOAMNT K MOHMKEHMIO COAEPKaHUSA CYyXOro
BellecTBa B ocagke. [Ins onTummusaumm nocneayouero o6e3poxmeaHms NPOBOAAT YNIOTHe-
HUe.

Mcnonb3yemoe ob6opyaoBaHue MAEHTUYHO NpMMeHsieMomy B nognpouecce Ne 12.
Moanpouecc Ne 16. O6e3BoXxnBaHUe ocagka

HasHauyeHue: yganeHne csobogHOM BnarM 40 octatoyHou BnaxHoctn 70 % — 85 %
nyTeM MOACYLUKM B €CTECTBEHHbIX YCIIOBUAX Ha WNOBbLIX MNMOWAaZAKax UMM MexXaHU4ecKoro
06e3BOXMBaAHMS Ha annapaTax MexaHudyeckoro obesBoxumBaHusa. OcHoBHOe 0bGopyaoBaHue

anst 06e3BoXnBaHMA ocagka npmeeneHo B Tabnuue 2.18.
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Tabnuua 2.18 — OcHoBHOE 060pyaoBaHNe A5si 00€3BOXMBaAHUSA OCaAKa

O6opynoBaHue

KpaTkoe onucaHue

TexHonornyeckme

XapaKTepPUCTUKM

16A. AnnapaTbl

YKnakui ocagok obpabaTtbiBaloT peareHTamm (B no-

MoTpebneHune dnokynaHTa

Ne 166 gns yckopeHus paccrnoeHust Ha nnoLagke
ocafok nepen HannMBoM obpabaThiBalOT KATUOHHBLIM
NOKYNSIHTOM. OTO MHOTOKPaTHO YCKOPSET OTAENEHNE
CNVBHOM BOAbI 1 NocriegyloLlee noacylwmBaHme ocag-

Ka

MeXaHM4eCcKoro JaBnsoLeM Yyncrne cnydaeB — opraHmdeckrmn prno- | onpegensieTcs ero CBOMCTBaMu

06e3BOXUBaAHUS KynsaHtamu). B pesynbTate HapyLLleHUsa KOnnonaHom “ TMNOM 06e3BOXMBaIOLLErO
CTPYKTYpPbI YacTuL, ocajka Bblgensietca ceobogHasi 000pyaoOBaHUSA N NUBMEHSIETCS B
Boga. OHa oTaensieTcst nog AaBlieHNEM (B NEHTOYHbIX | Anana3oHe 3—9 Kr/T cyxoro Be-
NN KamepHbIX PUnbTp-npeccax, MMbo LWHEKOBLIX LecTBa.
npeccax) unu B LieHTpobexxHoM none (B LeHTpudy- Comepxaue Cyxoro BelecTsa
rax). O6pasytowuminca ounbTp (dyraT) oTBOAMTCS. B 0GE3BOXEHHOM OCAKE TAKKe
Mpouecc 06e3BOXMBaHMA MOXET ObITb Nepunogunye- 38BUCUT OT TWUNa U CBOMNCTB
CKUM (KamepHble UNbTP-NPECChl) NN HenpepbIBHLIM ocazKa, a Takke TMna 06opyao-
(BCe ocTanbHble TUNbl 060pyaoBaHMS) BaHust. MpaKTMYECKWi AMaNasoH

coctaBngeT 18 % — 30 %

166. noBble YKnakuii ocagok HanuearoT B Hernybokne emkoctu (kak | CogepkaHue Cyxoro BeLLecTBa

nnowaaKkm npaBuro, 6eToHHbIE, MO0 3eMMIsIHbIE) — UIOBbIE B 00€3BOXXEHHOM OCafKke 3aBu-
nnoLiagk1, obopygoBaHHbIE CUCTEMON A4S OTBOAA CUT B OCHOBHOM OT cobntogeHus
cnueHom Boabl. [locne paccnoeHns ocajgka oTAenuB- | pernameHTHbIX npoueayp v
Wwytocsa cnmeHyto Boady yaansoT Ha OC TCB Ha ouncT- | Harpyskv Ha nnowagku. NMpak-
Ky. lNocne oTBoAa BoAbl 0Cagok noackixaeT (NMubo TUYECKNI AMana3oH cocTaBnseT
BbIMOpaXuBaeTcH) nog 4eNCTBUEM KNMMaTUYECKMX 25% — 40 %
dakTopoB. BopolueHue, a 3atem OypToBaHue yckopsi-
0T 3TOT NpoLiecc

16B Mpwn NnpoBegeHun noanpoLecca aHanorMyHo CogaepxaHune cyxoro BeLLecTBa

B 00e3BOXEHHOM ocajke —
30% — 40 %

Moanpouecc Ne 17. [lononHuTenbHas BblAepXKKa B €CTECTBEHHbIX YCITOBUAX

0CaAKoB, NoACYLWEeHHbIX Ha UNOBbIX Nnowaakax nnu MmexaHun4ecku-

00e3B0OXeHHbIX

HasHayeHue: nogrotoBka 0CagKoB K ,u,aaneVlmemy MCNoJib30BaHMIO B Ka4YeCTBe opra-

HMYECKMX yOoOpeHUn, NOYBOrPYHTOB, pekynbTUBaHTa U T. 4. B npouecce BblOepXK/ B Teye-

HNE HECKOITbKMX NeT OOCTUraeTcda AONOJIHUTENbHOE noAcylwnBaHMe, BbiIMOpaXnBaHue, cta-

ounusauus un MUHepann3auuna opraHn4eCknx BeLlecTB, o6e33apa>|<V|BaHme 3a CYEeT pa3BnTuA
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€CTECTBEHHbIX MUKpOGMonormyecknx npoteccos. MNoanpouecc LenecoobpaseH, ecnun B Tex-
HOIOrM4YecKon cxeme 00 0GE3BOXMBAHMA He UCMONb3yeTcs TepModunbHoe cOpaxuBaHue,
nmbo nocrne 06e3BOXMBaHUA HE NPUMEHSIETCS KoMMnocTupoBaHue. CoopyXeHus Ans Aonon-

HUTENbHOWN BblOEPXKKN 006e3BOXXEHHbIX OCAAKOB B €CTECTBEHHbIX yCnoBudx onncaHbl B Tab-

nnue 2.19.

Tabnuua 2.19 — CoopyxeHus onst AONONHNTENBHOW BbIAEPXKKM 00E3BOXEHHbLIX 0CaaKOB B

€CTeCTBEHHbIX YCITOBUAX

O6opynoBaHue

KpaTkoe onucaHue

TexHonornyeckme

XapaKTepPUCTUKn

CyulecTBylolWne unnoBble

nnowiagkM wunu  cneum-
anbHble nnowiagkn cra-
ovnnsauum u obessapa-
XVMBaHWUS OCAAKOB Ha UC-

KyCCTBEHHOM OCHOBaHun

Ocapkn, noacylleHHble Ha WNOoBbIX MMo-
wagkax [o BraxHoctu npumepHo 80 %
NpoaomKalT HaxXOAUTbCS Ha  UIMOBbIX
nnowagkax ans ganbHenwen noobpabot-
kn. Ocagkm nocne mexaHudeckoro obes-
BOXMBaHUS TPAHCMOPTUPYIOTCA U BbITPYy-
alTCHA Ha UNOBbIE MOWAAKM NN cneun-
anbHble Nnowagkn Ons ganbHenwen ao-

obpaboTku.

[ns wHTeHcndumkaumm npouecca goobpa-
OOTKM C LEenblo CHUKEHUS BRAXHOCTU, MU-
Hepanusauunn, obe33apaxuBaHus MNpouns-
BOOSAT BOpPOLLUEHME W JanbHenwee OypTo-
BaHue. Bblaepkka MOXeT OCYyLLECTBMSATLCA
oT 2-3 go 5 net u 6bonee, 4eM AnuTenbHee
BblAEPXXKA, TEM BhbilLE CTEMEeHb MUHEpanu-
3aUuKn 1 3aMeTHee CHUXEeHne Macchl ocaf-

Ka

Mpn BbloEpXKKE BNAXXHOCTb CHUXAET-
cs1 0o 65 % — 40 % n meHee; 30Mb-
HOCTb YyBenuumBaetcd Ao 40 % —
55 %. Ocagok npeBpallaeTcsa B pac-
cbinyaTylo Maccy C 3eMIIMCTbIM 3ana-

XOM.

BblgepaHHbI 0CafoKk B 3aBMCUMO-
CTWM OT AOCTUTHYTBLIX CBOWCTB MOXET
ObITb MCNONb30BaH B Ka4yecTBe opra-
HUYEeCKMX yaobpeHun noYBOrpyHTOB
N PeKynbTMBAHTOB NS TEXHUYECKOM

peKkynbTnBaLnn HapyLeHHbIX 3eMerllb

Moanpouecc Ne 18. KomnocTtupoBaHue ocagkoB

HasHayeHwue: nogrotToBka 0CagKoB K JarbHEWLLIEMY UCMOMb30BaHUIO B Ka4eCTBe opra-
Hu4yeckoro yaobpenus. NMpu KOMNOCTUPOBaHUKN JocTUraeTcs crabunusauusa n rymmdukaumus
OpraHn4eckux BeLlecTs, o6e33apaxmBaHue, CHUKEHNE BRaXHOCTUN (He meHee, YeM 0o 50%)
N Maccbl ocagKka, ynydlweHue (U3anKo-mexaHu4yecknx CBOWCTB KOMMOCTUPYEMOM MaccChbl W
obecrneunBaeTcs TOBapHbI BUA.

[MpUMeEHSI0T pasnnyHble BapuaHTbl TEXHONOMIn KOMNOCTUPOBaHMS:

- BypTOBOE KOMMNOCTUPOBaHUE (Hanbonee 4acTo NPUMEHMMO);

- TOHHEesIbHOe KOMMOCTUPOBaHWE C NPUHYANTENBHOW Nofdadyen Bo3ayxa n ap.
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TexHonorns 6ypToBOro KOMMNOCTUPOBAHMS OCYLLECTBSIETCS NYyTEM CMELLEHNs ocagka
N HanonHuTens, GypToBaHMs M BOpPOLUEHUSI GYPTOB HErNocpeaCcTBEHHO Ha nrowanke c uc-

NnoJsib30BaHNEM MOrpy304HO-Pa3rpy304HON TEXHUKM NN cneunanmanpoBaHHON TEXHUKMU.
Moanpouecc Ne 19. Npon3BoACTBO NOYBOrpyHTOB U3 OcaaKa

HasHaueHue: nonyyeHne Ha OCHOBE OcajKa NOYBOrPYHTOB, PEKYNbTMBAHTOB.

Ocapku, NoAcyLEeHHbIE HA MIOBbIX MIoLlaAKkax, MexaHNn4eckn ob6e3BOXeHHble, a Tak-
)Xe nocrne AONONHUTENBHOW BbIAEPXKKM, UM KOMMOCT CMELLUMBAIOT C HENNMOAOPOAHLIM FPYH-
TOM, neckoMm, Topcom, pasnuyHbiMu JobGaBkamu. [MonyyYeHHYyH CMecb MponyckalT 4vepes
BMOPOrpoXoT WUnn Apyrue yCTPOWCTBa Ansi cenapaumm U OTAENEHNUs KPYMHbIX BKITIOYEHUIA.

Mony4yaemble TEXHOMOIMYECKME XapaKTePUCTUKM BTOPUYHOWM MNPOAYKLMM COOTBET-

CTBYIOT 3aflaHHOW peLenType NoYBOrpyHTa.
Moanpouecc Ne 20. Tepmmyeckan cyLuka ocaaka

HasHaueHune: cHXeHne BnaxHoOCTU ocagka oo 8 % — 35 %, cokpalleHne maccbl no
CpaBHEHNIO C 06Ee3BOXXEHHBIM OCaAKOM NPUMEpPHO B 4 pa3a, ctabunmsauunsa ocagka, obessa-
paxusaHue, obecneveHme ero n coinydecTtu. NogrotoBka ocagka K ganbHENWemy ncnosnb3o-
BaHWIO B KA4YeCTBE OpraHM4yeckoro yaobpeHus, bnotonnuea nnm npoBeLeHUo AanbHenLWwero
npouecca KOHBEPCUMM OpraHMYeckoro BellecTBa B ra3oobpasHoe Tonnmeo (MMponu3 u ap.).

lMNepeyeHb OCHOBHOIO 060pyAOBaHUA A1 TEPMUYECKON CYLLKN NpyuBeAeH B Tabnuue 2.20.

Tabnuua 2.20 — MNepeyeHb OCHOBHOIO 060pyA0BaHUS A1t TEPMUYECKOW CYLLKM

TexHonorn4eckme xapakTepmucTuku
O6opynoBaHue KpaTkoe onucaHue

HanmeHoBaHue En. nam. 3Ha4yeHune

YcTaHOBKM  KOHBEK- | CYLLIKY OCYLLECTBNAT 3a cyeT Heno- | OctatoyHass  Bnax- | % 8-35*

TUBHOIO TUNa (I'Ipﬂ- Cpeﬂ,CTBeHHOIZ nogayn ObIMOBbIX ra-| HOCTb

Masi cyLlKa) 30B OT CXWraHWsi ToNnmBa B CYWWMb- | YaenbHOe — 3HEpro- | KIpK/KT 3300-3800
Hblii annapat. OTxoAsLUmMe raskl NoA- | notpeGneHue BbiNa-
BEpralT [JOXUry unu TuaTenbHoM PEHHOI
O4NCTKE BOObI
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TexHonormyeckne xapakTepucTukn

O6opynoBaHue KpaTkoe onucaHue
HanmeHoBaHue En. uam. | 3HaveHue

YcTaHoBKM  KOHAOYK- | CYLLKY OCyLIecTBNAT 3a nepefady| OctatoyHas — BRax- % 8-35

TUBHOIO TUNa (He- Tenna OT Harpetoro TenJioHOCUTENA | HOCTb

npsiMas cyluka) (Tepmomacrio, neperpeTasi BOAA) Ye- | YnenbHoe aHepro- | KOx/kr | 35504000 **
pes3 CTeHKM K ocagky. TennoHocuTernb notpe6nexue BbiNa-
HarpeBalT MNOCPeaCTBOM CXUraHus PEHHOW
Tonnmea. [ns xopowen tennonepe- BOOpbl

Jaun cywunbeHbln 6apabaH Bpalua-

eTcs
KomMGuHMpoBaHHble | CyLUKy OCYLLECTBISIIOT 32 CYET HEmNo- HeT gaHHbIX
YCTaHOBKM CpeaCTBEHHOM Nnogayn AbIMOBbLIX ra-

30B OT CXUraHus TOMMMBa U 3a cyeT
nepedayv Tenna oT HarpeToro Ten-
noHocuTens (TepMomacrio, neperpe-
Tas Boda) Yepes CTeHKW CyLUMIBHOrO

6apabaHa

* BepxHee 3HayeHne — ONs NPUMEeHeHUs! YaCTUYHOW TEPMOCYLLKM.
** Henpsimasi cyllka B HEKOTOPbLIX BapuaHTax TeXHOSOMIA MO3BOSieT OCYLLECTBNATb pekynepaumio aHep-

MW MCNapeHHOW Barv; B 3TMX clyvasax aHepronotpebneHune cHuxkaetcsa Ao 2300 kk/Kr BbinapeHHO! Boabl.

Mopanpouecc Ne 21 CxuraHme ocagka (TepMmoyTunusaums)

HasHauyeHne: makcumarnbHOe cokpalweHue obbema ocagka nyTemM OKUCIEHUS BCeW
OpraHn4yeckom YacTn ocagka, nosiydeHne TenNoBON SHEPTUMN.

B Poccun B HacTtosee BpeMsi UCMOMb3YOT YCTAHOBKM CXUraHUS B MCEBOOOXMKEH-
HOM croe necka (U3BeCTeH elle Lenbl pag BapMaHToB peanvsauum noganpouecca CXuraHus
N npumeHsemoro obopyaoBaHus, HO aAnda ocagka CB oHu noka He Hawnu NpUMEHeHus B
OTE€YeCTBEHHOW NPaKTUKE).

Ocafok cxuraeTcs B ropg4eM crioe necka, KoTopbl NCEBAOOXMKAETCS NOCTyNaroLwmMm
B 30HY ropeHust BosgyxomM. Ocafiok B npouecce nceBaooXmKeHns apPeKkTMBHO CMeLUnBaeT-
Csl C Neckom, Boa BbICTPO McnapseTcs, a OpraHM4YecKoe BeLeCcTBO OKMcnaeTcd. B BepxHen
YacTu nedn, cBoBOAHOM OT KUMSALLEro Crod, NPOMCXOANT A0OKUCIEHNE B razoBon dase. o-
nydeHHas B pes3ynbTaTe CKUraHus 3o5na ynaBfvMBaeTCHa Ha anekTpodunbTpax, a AbIMOBble
rasbl OYULLIAIOTCSA MOKPOW (LLESNIOYHbIM peareHTOM) UM cyxon (pykaBHble ounbTpbl) raso-
OYMCTKOM.

MoTpebHOCTb NoanpoLecca BO BHELHUX SHEPropecypcax U ero BenmynHa 3aBucaT oT

coaepXXaHuna Cyxoro seulecrtsa M opraHMkn B MICXoAHOM OCaKe.
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ConepmaHme OopraHM4eckoro Beuwiecrtea B 30J1€ ABJIIAETCA BaXXHOW TEXHONOMM4YeCKON

XapaKTepuCTMKOM U He OOIMKHO npeBbiaTth 5 %.

[laneko He Bce onucaHHbIe Bblle noanpoueccbl OKa3blBalOT HeENocpeaCcTtBeHHOE BO3-

AEeNcTBMe Ha amMuccuMn. HYacTb M3 HUX BNUSIET Ha HagexHocTb paboTtbl OC, ux pecypco- u

aHepronoTpebneHne, 3KOHOMUYECKME NoKasaTenu.

B yacTtu rpynnbl NOANPOLIECCOB OYMCTKM CTOYHbLIX BOA HErNocpeacTBEHHOE BO3OeW-

CTBME Ha SMUCCUIO 3arpA3HALWKUX BeweCTB B BOAHbIE 00ObeKTbl OKasblBalOT cneagywuwmne

nognpoueccol Ne 6, 8, 9, 11. B yacTtu rpynnbl nognpoueccoB 06paboTkn ocagka Ha aMmUccum

B Buae obbema noTeHumanbHbIX OTXOOO0B M MX CBOWCTB OKa3blBalOT BO3AENCTBUE noanpo-

ueccol Ne 13, 16, 17, 18, 19.

[nsa ynobcTBa AanbHenwero aHanusa gaHHbIM nognpoleccam NpUCBOEHbI YCNOBHbIE

obo3HayveHus (cm. Tabnuuy 2.21).

Tabnuua 2.21 — YcnosHble 0603Ha4YeHns NognpoLeccos

HaumeHoBaHue Tuna noanpoLecca

YcnoBHoe 0003Ha-

yeHune
Buornozauyeckas oyucmka
MonHas Bruonornyeckas ouncTka BO
MonHasa Guonornyeckas o4ncTka ¢ HUTpUMKaumen BH
Buonornyeckast ouncTka ¢ yaaneHmem asota METOAOM HUTPU-AEHUTpUmKkaumnm BHAO
Buonornyeckas ouncTka ¢ yganeHmem asota u docgopa (0b6obLieHHoe onpeneneHne) BHO®
Buonornyeckast ouncTka ¢ yaaneHmem asota u XMMudeckum yganeHuem docgopa BHOX®
Ouunctka ¢ buonornyeckum yganeHnem asorta u gocgopa BHOB®
Ounuctka ¢ OuonorMyeckum yganeHnem asota M BUONOro-XMMMYECKMM yOareHuem BHOBX®
cocopa
Hoouucmka
3epHuUCTbIE N AUCKOBbIE PUNBTPLI/C peareHTamm /PP
BrocpunnbTpsbl b®
Bronpyapl B
Obe3s3apaxusaHue

XoOpoOM UMK rmnoxsiopuTom KXnTX
[exnopupoBaHune nocre xnopMpoBaHus ox
Yo N
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HanmeHoBaHue Tvna nognpotiecca

YcnoBHoe 0003Ha-

yeHune
Obpabomka ocadka
AspobHasa ctabunusauyms AC
AHaspobHoe (MeTaHOBOE) cOpaxxmBaHme MC
YNnoTHEHNE U CyLLKa Ha UMNOBbIX NoLagkax 71
CryleHune 1 cyllKa Ha UNOBLIX Mowankax ¢ rioKynsHTOM nno
KomnocTtupoBaHne 06e3BOXEHHOIo ocajka KO
Tepmuyeckas cyLuka TC
CxuraHne CX

Pe3yﬂbTaTbI aHann3a AaHHbIX MoJTy4eHHbIX aHKeT Mo NPUMEHEHNI0 OCHOBHbIX TEXHO-

nornn Ha OC FCB npuBeaeHsbl B Tabnuue 2.22.

Tabnuua 2.22 — PesynbTaTbl aHanu3a gaHHbIX NOAy4YeHHbIX aHKET Mo NPUMEHEHMIO OCHOBHbIX TEXHO-

norun Ha OC I'CB

Oonsa ana rpynn OC ¢ pasnuyHon IMM1, % *

MNokasaTenu 6onee 300 100-300 MeHee 100 B LIESTOM M0 BCEM
TbiC. M3/cyT TbiC. M3/cyT TbiC. M3/cyT rpynnam
ObLee konnyectso 06BHEKTOB, MO
20 eq. 30 eq. 150 epn. Bcero 200 ep.

KOTOPbIM YYTEHbI AaHHbIE
OBbekTbl C COOpyXeHussMU Buo-

. 100 96,7 100 99,5
FNIOrM4EeCKON OYUCTKM
B Tom uncne oGbekTbl, Ha KOTO-
pbix  Ouonornmyeckass  O4MUCTKa 100 100 95,6 96,7
OCYLLECTBMSETCH B ad9POTEHKaX
B Tom uncne oGbekTbl, HA KOTO-
pbix  Ouonormyeckass  O4UCTKa 0 0 4.4* 3,3
ocyllecTBnsieTcs B buounbTpax
OObekTbl, HAa KOTOPbLIX MPUMEHSI-
eTcs yaaneHue asota (TeXHOMo- 20 16 14 15
S HATPU- AeHUTpUudukaLmm)
OObekTbl, HAa KOTOPbLIX MPUMEHSI-

10 10 8 8,5

eTca gedocaraunsa
OO6bekTbl, UMEKLWMe JOOUNCTKY 20 29 31 29,6
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Oonsa gna rpynn OC ¢ pasnuyHon IMM1, % *
MNokasaTenu 6onee 300 100-300 MeHee 100 B LIESTOM M0 BCEM
Tbic. M3/cyT Tbic. M3/cyT Tbic. M3/cyT rpynnam

O6bekTbl, Ha KOTOPbIX OCYLLECTB-

25 30 18 20,5
ngaetcs Y®-obeszapaxmBaHue
O6bekTbl, MMelowme obessapa-

35 32 28 29,3
XUBaHME XI0poOM
OObeKTbl, Ha KOTOPbIX OCYLLECTB-
nsetca obes3zapaxuBaHue TuUMo- 30 22 24 24,3
XINOPUTOM HaTpus
O6bekTbl, Ha KOTOPbIX OCYLLECTB-
nsetca obes33apaxuBaHme He- 0 0 4 3,0
XIOPHbIM peareHToMm
Ob6bekThl, Ha KOTOPbIX
He npou3BoanTca obessapaxmBa- 10 16 26 22,9
Hue
OO6bekTbl, Ha KOTOPbIX OCYLLECTB-

20 16 24 22,4
nsaetcs aspobHas ctabunmsaums
OO6bekTbl, Ha KOTOPbIX OCYLLECTB-
nsietca aHaspobHoe cbpaumsa- 35 13 8 11,5
Hue
OB6bekTbl, Ha KOTOPbIX OCYLLECTB-
naeTca MexaHudeckoe 00e3BOXK- 80 71 31 41,9
BaHWe ocajka

* [Mpn CNoNb30BaHMM HECKOSBbKUX anbTePHATUBHbBIX TEXHOOMMI Ha o0bekTe OH y4uTbiBaricA B aHanumse c

YY4ETOM LOMN KAXKAOM M3 TEXHOMOMM B 06Lem obbeme obpabaTbiBaeMbIX CTOUHbLIX BOZ,.

lMpopenaHHbli aHann3 o6beKToB, NO KOTOPbIM BbiNn 3anofnHeHbl aHKeTbI, NO3BONSET
caenatb cnegyoLline BbIBOAbI:

- Ha BCEX, KpOMe OAHOro, oOGBbEKTaXx, IKCNyaTMPYOTCA COOpPYXEeHUs Buonornvyeckomn
OYUCTKU;

- BCEro 6 M3 HUX peanusoBaHbl N0 TEXHONOrMM BUoPuNbLTPOB, NpUYeM BCe NO yCTa-
peBwen TexHonornn (webeHoyHasa 3arpyska). 10 gaHHbIM YNEHOB TexXHMYeckon pabouyen
rpynnbl, HA OC MeHbLUen NPon3BOAUTENBHOCTU (HE OTHOCALUMXCA K |- KaTeropuu) AaHHas

TEXHONOIrnA npeacrasrieHa CywecTtBeHHO Wnpe;
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- MmeHee 10 % M3 HMX UCMONb3YHT COBPEMEHHbIE TEXHOMOrMK, obecnednsBarowimne yaa-
neHwe asota u pocdopa. TeHaeHUNSA K yBernmyeHuo aTor aonu ¢ ysenndexHmem Il ectb, HO
He NpuHUMnuanbHas;

- okos10 30 % O6BHLEKTOB MMEKDT COOPYXKEHNSA LOOYMCTKM OT B3BELLUEHHbIX BELLECTB, Of-
HaKO cornacHoO aHanuay aHkeT (pasgen) ahdekTUBHOCTbL NOAABNAOLEr0 OOMbLUMHCTBA 3TUX
COOPYXXEHUN OYEeHb HU3Kas;

- aKonornyeckn GesonacHoe Y®-obeszapaxuBaHue onepexaer B CBOEM pPa3BUTUM
TEXHOMorMM yaaneHust asota u gocdgopa, gocturHys 20 % oT obuiero Konmyectsa obbek-
TOB;

- HanbonbLKNN Nporpecc OCTUrHYT B Nepexofe Ha MexaHnyeckoe 06e3BOXMBaHNE —
ero NpumeHsiloT cBbille 40 % Bcex 06bekToB U 75 % OC c MM cebiwe 100 Toic. M3/cyT (oa-
Hako, criegyeT OTMETUTb, YTO JaHHasi CTaTUCTUKA HE COAEPXUT MHpopMaLUKn O CTENEHN pe-
anuMsauum MexaHm4eckoro 06e3BoXmMBaHus);

- cTabunusaums ocagka (aHaspobHoe cOpaxuBaHue n aspobHas ctabunusaums) uc-
nonb3yetcsa Bcero Ha 1/3 ob6bekToB, NPy 3TOM Ha 2/3 OT 3TOro KONM4ecTBa NpUMeEHsieTcs
Mano3ddEKTUBHbIN N 3HEProeMkur MeToa aspobHon crtabunusauun. Ha 6onbluMHCTBE
OOBEKTOB COOPYXEHUS aHadpoOHOro cOpaxuBaHus WUCMNONb3YITCA HEIPMEKTUBHO UMK
He 9KCNnnyaTupyrTCcA.

Hu Ha ogHOM M3 06BEKTOB, MO KOTOPbIM ObINIM NPUCHaHbl aHKETbI, HE MPUMEHSIOTCS
crneumarnbHble TEXHONOMMN 04UCTKN TCB OT TEXHOrEeHHbIX 3arpsa3HeHUn (TSHKeNbIX MeTansos,
CIAB, HedTenpoaykToB, heHonos). Takke, N0 AaHHbIM 3KCnepToB — uyneHoB TPIT, oTcyT-
cTByeT MHopmaums 06 MCNOoNb30BaHUM TakUX TEXHONOrMM Ha Apyrmx obbekTax. To xe ca-
MO€ OTHOCMUTCSl K pacTBOPEHHbIM MWHEpanbHbIM 3arpsa3HeHnsM (xnopuapl, cynbdartbl, 06-
Lasa MMHepanuaaums).

Mo gaHHbIM aKCcnepToB, BOMBLUMHCTBO MPOEKTOB, pa3paboTaHHbIX 3a nocnegHve 15—
20 net, cogepxaTt uHopmauuio 0 ToM, 4TO OHU NpeaycmaTtpmBatoT ounctky [CB go tpebo-
BaHW pblboxosancteeHHbix MNOK. OgHako aTa nHpopmauusa He MeeT OTHOLLEHUS K pearnb-
HbIM BO3MOXXHOCTSIM MPUHATBIX B NPOEKTAaX TEXHUYECKUX PELUEHUI U ABNAETCS NULb O4HUM
n3 HeraTUBHbIX nocnencTeum npegbsBneHus Hepeanusyembix TpeboBaHUn
(cm. pasgen 1.2.3). Kak nokasaHo B pasgene 3, dakTbl BbIMOAHEHUS TpeboBaHui pbliGOXO-
3ancteeHHbIX [NOK (He No HecKonbKMM NokasaTensm, a no BCeMy NepeyH0 KOHTPONMpYyeMbIX
nokasarternemn) B peanbHOCTU OTCYTCTBYHOT.

BaxHbIM acnektom obpaboTaHHbIX AaHHbIX SBASETCA UX NPeAcTaBUTENbHOCTb B Ya-
ctn guanasoHa [1l1, He oTHOcSALWerocs K |- Kateropun NPUPOAONONbL30BaAHNA B TEPMUHOMO-

rmn 219-03. Pacchbinka aHkeT 6bina agpecoBaHa o6bekTam, KOTopble A0SMKHbI NogNacTb Nog
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I-t0 kaTeroputo (MOCTyNreHNe CToYHbIX BoA cBbile 20 Thic. M3). Hapsay ¢ Takumm oGbekTamm
ObINI0 NONYYEHO onpeaeneHHoe YNCNO aHKeT Mo 06bEKTaM MeHbLUEN NPOM3BOAUTENBHOCTH.
B aHanu3 6binv BKINOYEHbl 06LEKTLI C MPOM3BOAUTENBHOCTLIO CBbIWE 5 ThiC. M3/CyT.

Cpeaun OC I'CB, oTHocAwwmXxca Ko - kKaTeropum, MOXHO BblAESNUTb YETbIPE OCHOBHbIX
rpynnbl (MO 3KCNepPTHbIM AaHHbIM YneHos TPIN):

- COOpYXeHus ¢ brodmnbTpamm, NOCTpoeHHble B 50—60- e roap;

- COOPYXXEHMSA C adpOTEHKaMM, aHanNorMyHble No TEXHOMOMMM N KOHCTPYKLUNN NPUMEHS-
eMblM Ha Bonee KpynHbiXx 06bekTax;

- COOPY>XEHUSI C KOMMNAaKTHbIMW YCTaHOBKamMu (3aBOLCKOrO U3roTOBMEHUS), MOCTPOEH-
Hble B 1970-e n 1980-e roabi,;

- HOBbIE COOpPYXXEHUS, NOCTPOEHHbIe 3a nocregHue 20 net no Gonee nnn MeHee co-
BPEMEHHbIM TEXHOMOMUSAM.

3HauMTenbHasa 4acTb COOPYXEHUN 1—-3 MepeymcrieHHbIX rpynn Bbiwfia M3 CTpod no
npuyYMHaM KorbmaTaumm 3arpy3kn 6MounnbTPoOB U OTCYTCTBUS HEOOXOAMMOrO PpEMOHTA.

CocTosiHMne 1 pe3ynbTaTthl paboTbl HOBLIX COOPYXXEHUIA BECbMA Pa3sfnyHbl, Tak Kak Cy-
LecTBEHHast MX A0Ns NOCTPOeHa Mo MpoeKTaMm, coAepXxawmm rpyoble owunbku, nmbo

He obecneyveHa Hagnexallen akcnnyaTaumen.
2.1.3 BcnomoratenbHoe npupogooxpaHHoe obopynoBaHue ans OC 'CB

Mockonbky ocHoBHOe npoussoacteo OC 'CB ocywecTBnaeT npouecc OYUCTKN CTOY-
HbIX BOJ, HanpaBneHHbIM Ha CHUXEHNE 3MUCCUIA OT NoceneHnin B BOAHbIE OOBbEKTbI U NOYBHbI,
TO K KaTeropuu BcrnomoraTtenbHoro obopyaoBaHus OTHocuTCA obopyaoBaHue Ans nNpenoT-
BpaLLeHUs aMmuccumr B atmocagepy.

NHdopmaumsa no Hambonee anpobupoBaHHOMY B YCMOBUSX OYMCTKM BbibpocoB OC

"CB o6opyaoBaHUIo Ans OMUCTKM ra3oBbiX BbIOPOCOB npuBeneHa B Tabnuue 2.23.
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Tabnuua 2.23 — O6opyaoBaHmne A5t O4UCTKN ra3oBbIX BbIOPOCOB, HaMbornee anpobupoBaHHoE B

ycrnoBusax oumncTtku Bbibpocos OC 'CB

O6opynoBaHue KpaTtkoe onucaHune TexHonorn4yeckme xapakTepucTukm
Ancopbepsbl 3arpsasHdaowmne BewecTsa nornowatroTed | YaaneHwe ceposogopoga Ha 85 % —
crneumanbHbeiMn copbeHTamm (kak npasuno, | 98 %.
aKTVIBHBIM YITIEM), PaCrioNOXeHHbIMM B aA- Mo TEXHMKO-3KOHOMUYECKOM Lenecoobt-
copbepax. o mepe 3apaboTkn COPGEHT pasHOCTN OrpaHuyeHbl CPedHVMMM pPacxo-
3aMEHSIIOT Ha HoBbIN. MoryT npuMeHsaTbCA 1AMV BBIBPOCOB (10 10 Thic. M3/4).
B CambIX pasHbix mMacwTabax, HauyMHasi co
. OnekTpoaHeprusa He TpebyeTcs.
BCTaBKW B KaHaNU3aLMOHHBIN KonoaeL,
Cpok cnyx6bl agcopbeHTta — 0,5-2 roga
BrocpunnbTpsbl 3arpasHawoLLme BellecTBa copbupytotes u | YaaneHme ceposogopoga Ha 90 % —
okucnsaTca bunneHkon, passusatoLlencs | 99,5 %.
Ha MOBEPXHOCTM 3arpy3oyHblX Marepua- MoTpeBrieHne  anekTposHeprm  0,5-2
nos. 3arpyska MpUPOAHOro Mpoucxoxae- BT-u/M3.
Hua (Kopa, wena) nepuogndeckn 3aMeHs-
YHuBepcaneHO NpUMEHUMBI
etca. [lonumepHas nopuctas 3arpyska
MOXET pereHepupoBaTbCA OT HaKOMMEeHUs
cepbl
Mna3smo- B nnasmoxummnyeckom peaktope rasoo6-|0,5-10 Br-u/m3.
KaTanutuyeckne pasHble BELUECTBA, NPOXOAR 30HY BBICOKO- | y/pane e cepoBogopoaa Ha 90 % —
YCTaHOBKU BOMbTHOIO paspsga B rasopaspsiaHbiX

AYenKax U B3aMMOAENCTBYS C NPOAyKTamu
9MNEeKTPOCHHTE3a, pa3pyLlalnTCca U nepexo-
Ot B 6e3BpedHble COeOUHEHUS YrieKknc-
noro rasa u Bogpl. CyHTE3NpyeEMbIN B ra-
30BOM paspsije niasmMoOXvMUYECKOro peak-
TOpa O30H MonagaeTt Ha Katanusartop, rge
cpasy pacnagjaeTcs Ha akTUBHbIN aTomap-
HbI U MOMeKynspHbIN kucrnopod. OcTaTku
3arpAsHSLWMX BelwecTB (akTMBHbIE paau-
Kanbl, BO3OyXOEHHble aToOMbl U MOMEKy-
Nnbl), HE YHUYTOXEHHbIE B Ma3MOXMMuye-
CKOM peakTope, pa3pyLualTcs Ha kaTtanu-
3aTope Gnarogaps rnybokomy OKUCMEHUIO

KUCMOPOAOM

99,5 %.

YHMBepcan bHO NPpUMEHUMBbI

115




O6opynoBaHue

KpaTtkoe onucaHune

TexHonornyeckue XapaKTepUCTukun

MenkoauncnepcHoe
pacnblfneHune es-
OLIOPVIPYHOLLIETO CO-

CTaBa

CoBOKynHOCTb cMecKn 3UPHBLIX Macen u
OpraHNYeCKNX COEOUHEHUN, M3BMEYEHHbIX
N3 pacTeHuin, B3auMOOEeNCTBYeT C Belle-

cTBamu, obnagarwwWwymMy 3anaxamu, U pas-

naraet ux

MpUMEHSIOTCA Ha OTKPbIThIX MroLwanKax
ansa 6opbbbl ¢ 3anaxaMmy OT COOpPYXeHUM

OUYUCTKM CTOYHbIX BoA, 06paboTkm ocaaka.

O hekTMBHOCTL Ha MpakTUKe ornpepens-
eTcs YacToTow Xanob HaceneHus Ha 3ana-

XU

2.1.4 Tekywme ypoBHU NOTPEOIEHUA pecypcoB M NPOM3BOACTBA BTOPUYHOM

npoaykuum Ha OC 'CB

Kak oTme4eHo B pasaene 1, OCHOBHbIM CbIpbEM ABJTIAOTCA CTOYHbIE BOObI noceneHun.

B kauectBe notpebnsemoro cbipbsa (B TPAOULMOHHOM MOHMMaHWK) paccMaTpuBaloTCa pea-

reHTbl U pacxogyemble maTepuansl (3arpy3ka dounbTpoB U T. n.). Mpn 3TOM Ha BOMbLIOM KO-

nnyecTtBe OOBLEKTOB He MCNOJIb3YHTCA HU peareHTbl, HX 3arpy3ka.

[aHHble No Anana3oHy pacxoa Cblpbsi, MaTepmanos n aHepropecypcos Ha OC 'CB

npuBedeHbl B Tabnuue 2.24, AaHHble MO BbIXo4y MOMAYNpPoAyKTOB, NOBGOYHbLIX MPOAYKTOB,

9HepropecypcoB — B Tabnuue 2.25.

Tabnuua 2.24 — [laHHble NO pacxofy Cbipbda, MaTtepuanos 1 aHepropecypcoB Ha OC NCB

Pacxog Ha 1 T npoAayKkumm
HavmeHoBaHue Ea. uam. (1 M3 ounLLIEHHON CTOYHON BOAb!)
MUHVUManbHbIN MaKCUMarnbHbIN

1. MNocTynatowlasi cTovHas Boga M3 1,0* 1,0*
2. PeareHTbl ons ynaneHus gocgopa Kr **
2.1. Ha ocHoBe xenesa 0 0,015
2.2. Ha ocHoBe antomMuHus 0 0,08
3. PeareHTbl ans 06e3BoxuBaHmsA ocagka Kr
JC:}I;Hll-.”(:sraH|/|qe0|<|/|e NonNuanekTponuTbl  (roky- 0.0005 0.002
3.2. Xnopug xenesa (l11) 0,007 0,018
3.3. M3BecTb raweHas Ca(OH): 0,03 0,1
4. 3arpyska (necok) ans ounsTpoB AOOYUCTKU Kr 0 0,025
5. OHepropecypcbl ***
5.1. QnekTposHeprus KBT-4 0,15 1,0
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Pacxog Ha 1 T npoaykumm
HavmeHoBaHne EgQ. nam. (1 M3 ounLLIEHHOW CTOYHOM BOAbI)
MUHUMarbHbIN MaKcuMarnbHbI
5.2. Tonnueo (Mnu Tennosas 3HEPrus) Kr YCINOBHOro
0,01 0,07
Tonnuea

* bes3 yyeTa nHamBMayarnbHbIX 0COOEHHOCTEN BanaHca, ¢ yobINblo YacTn pacxoda (06e3BOXEHHbI oca-
OOK) W [OMONHUTENbHLIMKM pacxodamu (peareHTbl, BOAOMNPOBOAHAst Boda). JTM  MaccoBble MOTOKM

He npes.biwatoT 1 % oT pacxoda CTOYHOW BOAbI.

** [laHHblE npueeaeHbl No pacxoay ,El,eI7ICTByI'OLIJ,eFO anemMeHTa (>|<enesa nnn aJ'IIOMI/IHI/IFl). Pacxoa TOBApPHO-
ro peareHTa onpeagendeTca Kak ero KOHKpeTHbIM XMMNYECKUM COCTaBOM (,u,oneﬁ SJ'IeMeHTa), TakK N KOHUEHTpa-

Lmen BellecTsa.
*** QueHuBas AaHHble, crieyeT yuuTbIBaTh:

- B3aMMO3aMEHSIEMOCTb 3HEPropeCcypCoB: TEMNSIOBas 3HEPrus B BUAE napa uMnu ropsivert BoAbl, Kak npasu-
10, NOTPebnsieTcs NPU HanUYMM BHELLIHEro UCTOYHMKA TennocHabxeHus, Ha obbekTax ¢ MUHU-TAC noTpeb-

NNeHUne BHEeLWHUX HE3NEKTPUYECKMX peCcypcoB MOXeT ObITb BbILLE M T. M.;

- 0YeHb GonbLUYO 3aBUCMMOCTb NOTPebIieHNsT 3HepropecypcoB OT KIMMMAaTUYECKUX YCIIOBUIM pacrosoxe-

HMA oObekTa.

Tabnuua 2.25 — [laHHble No BbIXOAY NONynpoAyKToB, MOBOYHLIX MPOAYKTOB, 3Hepropecypcos Ha OC
rce

HaumeHoBaHne En. nam. Bbixog Ha 1 T npoayKLumm
(1 M3 ouULLIEHHOW CTOYHOM BOAbI)
MWUHUMaIbHbIA MaKCUManbHbIN
1. YnobpeHue 13 ocagka CTOYHbIX BOS Kr (pakTnyeckom
0,4 1,4
BNaXXHOCTWN)
2. KomnocT 13 ocagka CTOYHbIX BO/, Kr (pakTnyeckom
0,3 0,6
BNaXHOCTW)
3. dnekTpuyeckasn aHeprus KBT-y 0 0,006
4. Tennosas aHeprung kx 0 1,5

2.2 O4yncTKa NoBepXHOCTHbIX CTOYHbLIX BOA

2.2.1 TexHonornyeckasa cxema npouecca OC NCB

B cnpaBoyHMKe He paccMaTpuBaOTCS COOPYXKEHUS Ha ob6bekTax rungporpaduyeckon
CeTN HacemneHHbIX MYHKTOB, a Takke OpraHU3aLMOHHO-TEXHUYECKMEe MEePONPUATUA MO COKpa-

LeHuto 3arpsasHeHHocTu NCB, He OTHOCALMECS K X OYUCTKE.
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CoBoKynHoCTb npumeHsieMblx TexHonormn OC [1CB HeBO3MOXHO CBECTU K OAHOW
0600OLEHHON TEXHOMNOrMYeckon Cxeme, OHM BeCbMa pa3HoObpasHbl: OT MPOCTEWWUX A0
CMNOXHbIX MHOrOCTyneHYaTbIX. V1 Te n gpyrme moryT Bkntovatb B ceba kak obsi3aTenbHble, Tak
N HeobsiI3aTenbHble NOANPoLEecCh (ONuUMoHanbHble MO0 anbTepHaTUBHLIE).

lMpouecc BbiNnageHna aTMOCEPHLIX OCaAKOB HOCUT BEPOSATHOCTHBIN xapaktep. [Npu
3TOM JOXOEBOW CTOK XapakTepudyeTcs Ype3Bbl4aiHOW HeCTauMOHapHOCTbLIO, Kak Mo pacxo-
AaM, TaK 1 3arpsA3HALLMM KOMMNOHEHTaM, KOHLEHTpauusa KOTOPbIX B TEYEHME OOHOro SOXASA
N3MEeHsIeTCa B CaMblX LUIMPOKUX npedenax. [MoaToMy BaXHeEWLWUM BOMPOCOM TEXHOMNOMMu
ounctkm NCB aBnaeTcs ycpeaHeHne pacxoda U coctaBa CTOKOB nepen nogadyen Ha OvmCTKy.
B cBA3n ¢ aTuM B KayecTBe obsizaTenbHoro anemeHnta B coctas OC [NCB BkntovatoTca co-
OpPYXXEeHUs ANs perynupoBaHus pacxoda n ycpeaHeHusi CocTaBa CTOYHbIX BOA.

B 3aBMCUMMOCTM OT npuHUMNa perynnupoBaHns CTOYHbIX BOA, NO4aBaeMblX HA OYUCTKY,
ouncTHble coopyxeHusa NCB pasgensatoTcs Ha ABa Tuna:

- HAKONUTErbHbIE, C peErynnMpoBaHMeM CToka no obvemy;

- NPOTOYHbIE, C PErynupoBaHMEM CTOKa Mo pacxoay.

B HacToswee Bpemsi B npaktuke ouncTtkm NCB HaxogaT npumeHeHue oba Tvna co-
opyxeHui. Mpn 3TOM COOpPYXKEHUA HAKONUTENBHONO TUNa Hauboriee MOMMHO COOTBETCTBYIOT
Aencteyowen B Poccurckon depepauumn 3akoHogaTeNnbHON U HOPMAaTUBHO-METOLANYECKOM
6ase npoekTMpoBaHUA, a Takke obecneumBaloT Gonee BbICOKMA N CTAOMNbHBIA 3dEKT
ounctkn CB OT OCHOBHbIX 3arps3HAOWNX KOMMOHEHTOB — B3BELUEHHbIX BELLECTB U
HedTenpoayKTOB.

Ha 6onbwmnHcTBe npumeHsemMbix OC He ounwaeTcs Becb 06bem cobupaembix MCB,
TakK Kak 9TO OYEHb CYLLECTBEHHO yBENNYMIO Bbl CTOMMOCTb COOPYXXEHUMN.

Ha O4MCTHBLIX COOPYXEHNAX HAKOMUTENbHOro TUMa perynMpoBaHue pacxoja u ycpea-
HeHWe cocTaBa CTOYHbIX BOA, MOAaBaeMblX Ha OYUCTKY, NPOU3BOAUTCA B aKKyMynupylowem
pesepsyape. [Npn 3anonHeHun pesepsByapa MOCTynarLWmi NOBEPXHOCTHbLIA CTOK Yepes pas-
AenuTenbHYy Kamepy HanpasnseTcs Ha copoc 6e3 ounctkn. B atom Tune OC obecneynBa-
eTcsa npuem B akKyMynupylowmnin pesepByap W nocriegywllee oTBefeHue Ha rnybokyto
OYUCTKY BCero obbema CTOKOB OT YacTO NOBTOPSOLWMXCA MaNOVHTEHCUBHbLIX A0XAEN, a Tak-
e Hambonee KOHUEHTPUPOBAHHOWN, Ha4yanbHOM, YacTU CTOKA OT BbICOKOMHTEHCUBHbBIX (NUB-
HeBbIX) goxaewn. Mpn aToM B BOAHbIN 06BHEKT 6€3 0UMCTKM cOpacbiBaeTCa HaMMeHee KOHLIEH-
TPUpOBaHHaAA YCITIOBHO YMCTas YaCTb CTOKa, popMUpyloLLerocs B nocrnegHen ase BbICOKO-
WHTEHCUBHbIX (FIMBHEBBIX) AOXAEN.

Ha coopyxeHunsax npoTodHoro Tuna perynupoBaHue pacxoga [NCB (6e3 ycpeaHeHus

COCTaBa) OCyLLEeCTBIIAETCA TOJIbKO B YaCTW OTCEeYEeHUA MakKCMMallbHOro 3Ha4eHud pacxona,
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KoTopbin MoxeT ObiTb nogaH Ha OC. 3To ocywecTBnsieTcs B pas3fgenuTenbHOM Kamepe
(nmBHecbpoc), ycTpanBaemon Ha nogsoslem Konnekrope. [Jo 4OCTUXKEHNSS MakCMMarbHO-
ro pacxoa Ha OYMCTKY HanpaBnsieTCs CTOK C NepeMeHHbIM pacxXo4oM OT BCEX JOXAEWN C ne-
pvoOOM OAHOKPATHOro MpeBbilleHUa UHTeHcuBHOCTU B npefenax 0,05-0,2 ropa, a Takke
4YacTb CTOKa C NEPEMEHHbIM Pacxo4oM OT LOXAEeW C NepuogoM OAHOKPATHOrO MpeBbILLEHMS
nHTeHcusHocTn 6onee 0,2 roga. Becb pacxopg MNCB cBbiwe MakcuManbHOro 3HadeHus cbpa-
cbiBaeTca 6e3 ouncTkn. BaxxHO OTMeTUTb, YTO B BOAHbIN OObEKT 6e3 oumcTkum noctynaet
npeobnagatoliasl 4acTb CTOKa OT MHTEHCUBHbBIX JIMBHEBLIX JOXAEN C MakCUMarbHbIMW pac-
X04aMn 1, Kak NpaBuo, HanbonbLUEen KOHUEHTpaLMen 3arpsasHaoWwmx BewecTs. 1o 06bsc-
HAEeTCA TeM, YTO HanbonbLUMIN pacxod O0CagKoB BO BPEMS NMBHA XapaKTepeH B ero Havane,
Koraa OH CMbIBaeT MakCUMaribHOE KOMMYEeCTBO 3arps3HeHun. Takum obpasom, akonornde-
ckast 9P PEKTUBHOCTb COOPYKEHMUI MPOTOYHOrO TUMa 3HAYUTENBHO HUXE, YEM HaKOMUTESb-
HbIX.

Takke BO3MOXeH BapwaHT akKymMynvpoBaHus Bcero obbema [oXaeBoro ctoka 6e3
cbpoca yacTu ero B BOAHbIN 0OBEKT, MPUMEHSEMbIV ANS OOXAEBOro CToKa, NOCTynarLwmm ¢

CUNbHO3arpsA3HEHHbIX TEPPUTOPUIA.

Ha MHOrMx O4YUCTHBIX COOPYXEHUAX, NpumeHsemMblx ans odnctkm MNCB ¢ Tepputopun
NPOMbILLIIEHHbBIX TEPPUTOPUIN, CTAANA aKKyMYNMPOBaHUS CTOKa OTCYTCTBYeT. OTO NPUBOOUT K
HeraTMBHbIM NOCNEACTBUAM, ONMCaHHbIM B pasgene 3.

Mopasnstowee 6onbwnHCTBO cywecTBytowmx OC MNCB BknovaeT B cebs cneaytowme
OCHOBHble (06a3aTenbHbIE) NOANPOLIECCHI:

- rpy6asa mexaHnyeckasa O4MCTKa;

- OTCTauBaHue;

- yoaneHue ocagka.

Bce ocTtanbHble TexHonormyeckme noanpoueccsl NpucyTcTeyoT He BO Bcex OC.

B Tabnuue 2.26 npuBeaeHo o6obLieHHOe onucaHme npouecca oumctkm NCB.
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Tabnuua 2.26 — O606LweHHoe onucaHme npoecca ounctku NCB

BxogHon notok

OTan npouecca

BbixogHowm noTok

OcHoBHOe

cToYHas BoAa

Ob6s3aTenbHbIN NOaNpo-

LeXXeHHad CTo4Hada

(nognpouecc) TexHonormyeckoe obopyaosaHume
1 2 3 4
MocTtynatowasn Ne 1. MNMpouexnBaHue. HeounweHHasa npo- | PelwweTkn (cuta), MycopocbopHbie

KOpP3UWHbI (KOHTenHepbI). [pu 6onb-

npouexeHHad CTOoY-

Hasa BoOa

CTOYHBIX BOA C LieMblo pe-
rynupoBaHus pacxoda Wu

ycpeaHeHnda coctaBsa.

MoxxeT OblTb COBMELLLEHO

C OTCTanBaHmnem.

Ob6s3aTenbHbI - Noanpo-
uecc (Ha npakTuke 3TO

He Bcerga BbII'IO.I'IHFleTCﬂ)

CTO4YHad BOAa

(ycpeaHeHHoro  co-

cTaBa u pacxopa).

2. lMpeaBapuTtenbHO
OCBETIIEHHasi CTou-

Has Boaa

Lece BOAa LLION NPOU3BOAUTENBHOCTN — KOM-
nnekTHoe TpaHcnopTupyowee o6o-
pyooBaHue (pyYHble UM MEXaHn3u-
pOBaHHbIE PELLETKM C aBTOMATU3N-
pPOBaHHON CUCTEMOW OYUCTKN, NEH-
TOYHblE TPAHCMOPTEPLI U T. M.)
HeouuweHHaa npo-|Ne 2. YpaneHune rpybo-|HeocBeTneHHas B npocTeniumx KOHCTPYKLUMSX CTpou-
LUeXeHHasi CTOYHas | QUCMEPCHbIX  MexaHu4e- | CToYHas BoAa TenbHas TexHuMKa [Ans  BbIrPY3KM
BOAda CKMX npumecen: ocapgka.
- ocepawowmx (necka, yva- B Hanbonee CnoxHbix BapuaHTax:
CTUL FPYHTa) 1 - MECKOMNOBKMN (EMKOCTHbIE MPOTOY-
- BCNMbIBAOLWMX BELLECTB Hbl€ COOpPYXeHUs N0 KOMMMEKTHoe
(mycopa, CcBOBOAHbIX obopynosaHue);
HeTenpOAYKTOB). - Hacocbl AN OTKaykM MnecYaHou
Ob6s3aTenbHbI - NoanNpo- nynbnbl HA 06€3BOXMBaAHNE;
Hecc - ckpebkoBoe obopynoBaHne AOns
TPaHCMOPTUPOBKM Mecka K NpusMkam
(He BO BCEX KOHCTPYKLMSIX)
HeoceeTneHHas Ne 3. AkkymynupoBaHue |1l. HeocBeTneHHasi | AKKymynupyowme pesepByapbl (em-

KOCTHblE  COOPYXEHWsl, >kenesobe-
TOHHbIE MHOTOCEKLIMOHHbLIE MO TUMy
rOPM3OHTanbHbLIX OTCTOMHUKOB NGO

3eMnsHble).

B npuemHon kamepe ycTaHaBnuBa-
eTcs mycopocbopHas kop3uHa (KOH-
TeliHep), Ha BbIxofe — HedTecHop-

HOe YCTPONCTBO
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BxogHon notok

OTan npouecca

BbixogHow noTok

OcHoBHOE

(noanpouecc) TexHonorm4yeckoe obopyaoBaHue
1 2 3 4
HeocBeTneHHas Ne 4. BbigeneHue B3Be-|OcBeTneHHas cToud- | CoopyxeHns obbeMHOro oTtcTauBa-

CcToYHas Boaa.

PactBopbl  peareH-
TOB QAN WHTEHCU-
dukaumm  ocaxpae-
HUs B3BELUEHHbIX
BELLECTB U ocaxae-

docdopa

nognpouecca Ne 8

HUA n3

LWEHHbIX BellecTB (OCBET-
neHne) un  cBODOOHbLIX

HedhTeNPOaYKTOB.

Ob6sa3aTtenbHbli  Noanpo-

Lecc *.

Kak npaewno, nponssoguT-
ca metogom GespeareHT-
HOro oTcTamBaHusa. MoxeT
ObITb COBMELLEH C aKKyMmy-
nMpoBaHneM (HakonsmeHu-

€M) CTOKOB.

MoxeT OblTb NPUMEHEH B
BapuaHTe roTaunMoHHON

O4YNCTKN

Has Boaa.

MwHepanbHbI - OCa-
nok. MNneHka HedTe-

NpPOAYKTOB

HMSI (EMKOCTHbIE COOPYKEHUsI Tuna

rOpPM30HTarnbHbIX OTCTOMHUKOB).

B oToenbHbIX criydasix ckpebkoBoe
o6opyaoBaHWe, HAcoCkl AN OTKaYKu

ocajika, He(pTecbopHble YCTPOMCTBA.

JInbo:

Hne

¢noTaumoHHoe o6opynosa-

HeocBeTneHHas
npouexXeHHast CTOu-

Hasa Boaa

Ne 5. O6pabotka B pe-
3epByape-buonpyne c
BbiCLLEN BOAHOW pacTu-

TENbHOCTBIO (SMXOPHMS).

OuuLlieHHasa Boga

CoopyxeHunss obbeMHOro oTcTavBa-

HWSI (EMKOCTHbIE COOPYXEHUS).
KynbTypa anxopHUM.

3akpbiTble 060rpeBaeMbIe COOpYXKe-

HeobssatentHbiii MoA- HMA MO COXPaHEHWK 3NXOPHUN B
fpouecc 3UMHUIN Nepuoa
OcBeTtneHHasa Boga |Ne 6. Koanecuupytowas | Boga, goounieHHas | KoanecueHTHble  punbTpbl  YacTo

obpaboTka ans Bblgene-
Hus cBoboaHbIX HedTe-

NPOAYKTOB.

Heobsa3aTenbHbIN noa-

npoLecc

oT CBOOOAHbIX

HedTenpoayKTOB.

CnueHas Boga C Bbl-
COKUM cogepxaHnem

HegTeNpPoOayKTOB

yCTaHaBNMMBaKTCA Ha BbIXoOde U3 eM-

KOCTHbIX coopy>|<eH|/||7| OTCTanBaHuA
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BxogHon notok

OTan npouecca

BbixogHow noTok

OcHoBHOE

(noanpouecc) TexHonorm4yeckoe obopyaoBaHue
1 2 3 4

OceetneHHaa Bopga|Ne7.  [dononHuTenbHoe | Boga, goouniieHHas | DunbTpbl HanopHble 1 6e3HanopHbIe
(BapuaHT — BblJeNleHNe  MENKOAUC- | OT B3BELUEHHbIX Be-
HeoCBeTIeHHas) NepCHbIX B3BELUEHHbIX | LLECTB U HedTenpo-
BapuaHTHo: BELLEeCTB M HedTenpoayk- | yKTOB, B TOM 4ucne

TOB (PUNBTPOBAHNEM. SMYNbrMPOBaHHbIX.
pacTBOpbl  peareH-
TOBM3 nmoampouecca HanopHas unu 6e3Hanop- | MpombiBHas  BoAaa.

Has unbTpaums, nmbo|OTpaboTtaHHas 3a-

Ne 8

KOHTaKkTHasi punbTpaums
(c peareHTHOM 0OpaboT-

KOM) 4Yepe3 CIion 3epHU-

cton  3arpy3km  (mecka,
rmapoaHTpaumTa).
Heobsa3aTenbHbIN noa-

npouecc

rpyska gounbTpoB

ToBapHble peareH-

Thl:

- conn xenesa wunn

alMtoMUHNA;

- NONN3NEKTPOSTINTLI

(dorokynaHThI).

TexHuyeckas Boga

Ne 8. T[lpuroTtoBneHue u

[103MpOBaHNe pacTBOPOB

peareHToB.
KomnnekcHbIn noanpo-
uecc — MOXeT ocy-
LLEeCTBNATbCS  Ha  He-

CKOJTbKUX pPasfinyHbIX Mo-

Paboune pactBopbl
peareHTOB Ans npw-

MEeHEeHUA

Bakn ansa cknagupoBaHusa 3anaca

XUOKoro peareHta, nomeweHna ansd

XpPaHeHUdA Cyxoro peareHra.

PacTBOPHO-pacxodHble yanbl C 403W-

pyloLLMM 06opyaoOBaHUEM

TOKaXx.

Heobsa3aTenbHbIN noa-

npowecc
OcBetneHHass Bopga | Ne 9. Buonornyeckas | OunweHHasn soaa. Buonnato —  rugpobuonornyeckoe
wnn Boga rnocne|ounctka B Buonnarto Mepuoandeckn  or- WHXXEHEPHOE COOpYXKeHME
dunbTpauum (bvnonpygax).

Heobsa3aTenbHbIN noa-

npoLecc

Mepwasi 6buomacca,

oTpaboTaHHbIN

TPYHT

Bopoa nocne ¢unb-

Tpauuu

Ne 10. CopbumoHHasa 06-
paboTka Ona A00YUCTKK
OT3MYIbrMpPOBaHHbIX

HepTenpoayKTOB.

Heobsa3aTenbHbIN noa-

npoLecc

OuunileHHada Boaa.

I'Iepmop,vlqecm oT-

paboTaHHbIN cop-

6eHT

CDI/IJ'IprbI COp6L|,I/IOHHbIe, HanopHble
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BxogHon notok

OTan npouecca
(noanpouecc)

BbixogHow noTok

OcHoBHOE

TexHorornyeckoe o6opyaosaHme

1

2

3

4

OunileHHas Boga

Ne 11. Obes3apaxunBaHue.

Ha npaktnke — Heobs3a-

TenbHbIM NoanpoLecc

OuunweHHas Boga

YctaHoBku Y®-ob6e33apaxumBaHust

Ocapok u3 OTCTOW-

Ne 11A. YnnoTHeHue u

MoacylweHHbIn oca-

BeToHHble MM 3eMIisiHble COoopYyKe-

HVKOB (pesepBya- | noacyllka Ha MNECKOBbIX | OOK. HUS — MEeCKOBbIE NNOLLaaKW.

poe) nnotiankax CnuBHas Boaa CneuaBToTpaHcnopT Anga ybopku u
BbIBO3KW OCajika

Takxke: Ne 116. O6e3BoxuBaHne | O6e3BOXEHHbIN betoHHasas nnouwiagka C OTBOAOM

PactBop dnokynsH-
Ta u3 noanpolecca
Ne 8.

TexHuyeckasi Boga

B reokoHTenHepax (reoty-
6ax)

ocafok (kek)

dunbTpat

dunstpata. CneumancHble  unb-

Tpyrowmne MeLKn — FeOTy6bI

Takxe: Ne 11B. MexaHunyeckoe | O6e3BOXKEHHbIN KomnnektHoe obopyaoBaHue pgns
PacTeop chriokynisH- obe3BoxuBaHue ocafok (kek). MEeXaHMN4YeCcKoro 06e3B0OXNBaHMSA
Ta M3 noanpouecca dunbTpaT (WwHekoBble UNU NEHTOYHble UIb-
10. Tpbl).

TexHnueckasi BoAa TpaHcnopTHble NUHUW (LLUHEKW, NeH-

TOYHble TpaHCMopPTeEpPbI), OYHKepbI

O6e3B0OXEHHbLIN Ne 12. MpuroToBneHue | MNo4BOrpyHT. Mrnowagkn BbINeXuBaHus  (onumo-
0cagokK MOYBOrPYHTOB HanbHO). BubporpoxoTel ons npoce-

OTtxogpl OT npoceu-

BaHUA

MBaHUs noyvBorpyHTa. CTpouTenbHas

TeXHUKa ana NOorpy3o4Ho-

pasrpy3ouyHbIx paboT

EovHCTBEHHas B cTpaHe NOSHOLEHHas cuctema otBeaeHus n ounctkm NCB gencrsy-

eT B . MockBe u akcnnyatupyetcs YT «MocBogoctok». Cuctema oTBeaeHus npencrasng-

eT coboi pa3BUTYI0 KONMEKTOPHO-PEYHYI0 CeTb, KOTopas BKMo4YaeT B cebs BClO rmaporpa-

cbmquKym CeTb ropoaa, 4aCTtn4HO 3aKImr4YeHHYI0 B KOJUTEKTOpPbl, 1 BOOOCTOYHYIO CETb, KOTO-

pas oxsaTbiBaeT 00 90 % Tepputopun r. Mocksbl. Hepes BOOAOCTOYHYKO CeTb ropoaa B BOA-

Hble 06bekTbl copacbiBaeTcs A0 500 MNH. M3 NOBEPXHOCTHOIO CTOKA.

CTeneHb OCHALLEHUS1 3aCTPOEHHbIX TeppuTopuii MoCKBbI OYUCTHBIMU COOPYXKEHUSIMU

HeA4OoCTaTOYHa, Tak KaK CyLLEeCTBYIOLNE OYUCTHbIE COOPYKEHMSI NPUHUMAIOT NMOBEPXHOCTHBIN

cToK ¢ 35 % KaHanu3oBaHHOW TeppuTOopuKM ropoaa. Bce oHM pacnonoxeHbl NpenmyLLecTBEH-
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HO B YCTbEBbLIX y4acTKaxX KOMnnekTopHo-peyvHon cetu. Cywectsytowme OC MNCB moxHO nog-
pasgenuTb Ha NATb TUMOB:

- OYUCTHbIE COOPYXEHUSI MeXaHWYEeCKOM OYUCTKU — NPYAbl-OTCTOUHUKN, COOPYXEHUS
KaMepHOro Tuna, NeckosioBKY, LLIMTOBbIE 3arpaxkaeHus;

- TOHKOCIMOWHbIE OTCTOMHUKM,

- OYMCTHbIE COOPYXXEHUS TNYyOBOKON OYMCTKM;

- FPyNNoBblE OYNCTHbLIE COOPYXEHNA C peareHTHOM OYUCTKON,

- hunbTpoBarnbHble O4NCTHBLIE coopyKeHusa (POC).

Mpyabl-OTCTOMHUKM — OfHA U3 NepBbIX KOHCTPYKUUM OYUCTHBIX COOPYXEHWUW, npea-
cTaBnsawoLmne cobon MHOrOCEKLMOHHbIE XeNne3obeToHHbIE pe3epByapbl, PacnofIoXeHHbIE Ha
BOJOCTOYHbIX KOMsiekTopax. B coctaB coopyXeHunin BXOOAT NECKONOBKN U rOPU3OHTarbHbIe OT-
CTOWHWKM C NpucnocobneHnammn anga 3agepxanvs HedTenpoaykToB. M3 obopyaoBaHus Takke
NCnonb3yeTcs CTpouTeNbHaa TEXHUKA AN BbIrPY3KM ocagka U CKUMMepb! Ans oTeoga HedpTe-
NPOAYKTOB (HE Ha BCEX COOPYXEHUAX).

CoopyxeHus kaMepHOro Tuna npeactaBnalnT c6oM KOMOUHMPOBaHHbIE MOA3EMHbIE
(pacnonaraemble B kKaMepe) COOPY>KEHUS MOSTHOIO LMKNa MexaHU4eckon ovmcTku. K mx oc-
HOBHOMY 060pPYAOBaHUIO OTHOCATCS:

- MeTanNIMyeckme CbeMHbIE pPELLEeTKN Ha BXOAEe B COOPYXeHue AN 3agepxaHus nna-
BatoLLero Mycopa;

- COOpPYXXeHWe angd oTcTanBaHus,

- KacceTHble punbTpbl A4Na 6e3HanopHon punbTpaumm.

B kadecTBe 3arpysku B pa3Hoe BpeMs UCNOSb30BanvCb AepeBSAHHbIE ONWUIKK, MeTan-
nnyeckasa CTpy>Ka, CUHTeTUYeckme maTtepuanbsl (CUNPOH, KanpoH-LWeTuHa 1 Ap.), a Takke aH-
TpauuT, Wwnakosara v gpyrue yrennutenu, npumMmeHsemMble B CTPOUTENbCTBE.

TOHKOCIOWHbIE OTCTOMHWKN — PasHOBUOHOCTb MNPYAOB-OTCTOMHUKOB, [OOMOSIHEHHASA
TOHKOCNOVHbIMK Briokamu.

Ha ®OC (nosisunucb B Havane 2000-x rogos) NCB 4epes pelueTky noctynatwT B npu-
eMHbIN pe3epByap-OTCTOMHMK, U3 KOTOPOro Hacocammn NoJatTCs cHavana Ha NeHonosmcTu-
posnbHble OUNbTPbI, 3aTeM NOL OCTAaTOYHbIM HANOPOM Ha PUILTPbI, 3arpyXeHHbIe Me30rMo-
PUCTbIM YrNeM, Mocfne KOTOPOro MOCTynaktT Ha COPOLUMOHHYID OYUCTKY B KapTPUOKHbIE
dunbTpbl. BapnaHt aTton TexHonormm — 6e3HanopHble NEHONONUCTUPOSbHbIE (OUMNBLTPLI C
nocnegyoLwen CoOpobLMOHHON OYMCTKON, Be3 NPOMEXYTOYHOrO OUNbTPOBAHUS Ha YrONbHbIX
dunbTpax.

HaHHble no akcnnyatupyembim YT «MoCBOAOCTOK» COOpPYXEHUsSM npuBedeHbl B

Tabnuue 2.27.
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Tabnuua 2.27 — [1aHHble N0 coopyxeHusim, akcnnyatupyembiM MY «MocBOgoCTOK»

HavmeHoBaHue coopyxeHus KonuyecTso, eanHuy
Mpyabl-OTCTONHUKM 45
CoopyxeHusa kamepHoro Tmna 20
LnToBble 3arpaxaeHust 5
dunbTpoBansHble OC 30
MabvoHHble punbTpytowme OC 39
[Meckonosku 18
Bcero coopyxeHun 157

MpumeyaHue — Takke umeeTcsa 26 NPyaoOB-pPerynaTopos 1 4 COOPYKEHUS APYrux TUMOB.

AHanua coctasa OC N'YIT «MocBogocTok» npuBegeH B Tabnuue 2.28.

Tabnuua 2.28 — AHanuna coctasa OC IN'YT «MocBoaocTok»

Twvn coopyxeHui Hons, %

MpocTenine coopyxeHus Anst OTAeNeHUs rpyobix npuMmecen (LMTOBbIE 3a-

rpaxkaeHnsi U NEeCKOJTOBKM) 15
CoopyXeHusi ¢ oTCTanBaHUEM 29
CoopyxeHusi ¢ punbTpoBaHMEM pPa3nMyHON 3hPEeKTUBHOCTH 56

Takum obpasom, okono 56 % Bcex OC CB B r. MockBe OTHOCATCS K TEXHOMOrNsaM,
NCNONb3yLWNM npouecc (OUNbTPOBaHUS, N3 HUX K COBPEMEHHBIM BbICOKOTEXHOMOMMYHbBIM
MOXHO OTHECTU TONbKO TpeTb (19 %).

B 'Yl «BogokaHan CaHkT-lNeTtepbypra» akcnnyatupyetcsa Bcero 2 OC TCB, ewe
2 — Ha cTaguv BBOAA B aKcnnyataumio. Ha 3-x obbekTax npegycMoTpeHa HanopHas unb-

Tpaums Yepes 3epHUCTbIE 3arpy3ku, Ha OQHOM - TEXHOSOMMS ¢ PUNbTPOBaHMEM Yepes Topd.

2.2.2 TeKywue ypoBHU NoTpebneHus pecypcoB u Npou3BoaCcTBa BTOPUYHOMN

npoaykuum Ha OC MNCB

Kak oTMeyeHo B pasgene 1, OCHOBHbIM CbipbeM SBIISAIOTCH CTOYHbIE BOAbI NOCENEHUN.
B kauectBe notpebnsiemoro cbipba (B TPAOULMOHHOM MOHMMaHWK) paccMaTpuBaloTCa pea-
reHTbl N pacxogyemble MmaTepuansl (3arpy3ka dounbTpoB U T. n.). Mpn 3TOM Ha BOMbLIOM KO-

nnyecTtBe 0OBLEKTOB He MCNOJIb3YHTCA HU peareHTbl, HX 3arpy3ka.
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PaccmaTtpuBatb MaTepuanbHO-aHepreTudeckuin banaHc uMeeT CMbIC TOSbKO s
ABYX YPOBHEWN TEXHOMOMMIM OYUCTKN, oBecneyunBaroLmx, COOTBETCTBEHHO, CYLLECTBEHHYIO U
rny6okyto ounctky MNCB:

- TOHKOCMNOWHOE peareHTHoe OTCTanBaHue;

- rnybokasa ouncTKka ¢ ABYXCTyneH4YaTon HanopHou hunbtpaumnen n copoumen.

[aHHble No Anana3oHy pacxofa cblpbs, MaTepuanos n aHepropecypcos Ha OC 'CB
npuBeaeHbl B Tabnuue 2.29. B cBS3M C OTCYTCTBMEM OOCTATOYHO NpeacTaBUTENbHOW Moa-

6opkn aaHHbIX No OC NMCB noceneHnin NpuBOAATCS AaHHbIE 1151 HEKOTOPbIX COOPYXKEHWMN.

Tabnuua 2.29 — [laHHble No pacxofy Cbipbda, MaTtepuanos 1 aHepropecypcoB Ha OC NCB

Pacxog Ha 1 T npoaykumm (1 M3 OYMLLIEHHOW CTOYHOM

Ne HanmeHoBaHue EQ. nam. BOAbI)
MUHUManbHbIN MaKcuMarnbHbI
1 MocTynatowas cTtoyHas Boaa M3 1,0 1,0
2 PeareHThl Kr
2.1 Ha ocHoBe antoMuHus (no Al) 0,012 0,017
2.2 OpraHu4yeckre NonuanekTposnu-
Tbl (PNOKYNAHTLI) — ANns - 0,002
OUUCTKM
2.3 OpraHu4yeckre NonuanekTposnu-
Tbl (PNOKYNAHTLI) — Anst 06es- Kr - 0,001

BOXMBaHUA ocagka

2.4 3arpyska (necok) ans dounb-
Pyaka ( ) @ Kr - 0,025
TPOB JOOYMCTKU
25 CopbuwnoHHas 3arpyska Kr - 0,1
3 OHepropecypcbl ***
3.1 OneKTpoaHeprus KBT-4 0,03 0,28
3.2 Tonnueo (Mnu TennoBas 3Hep-
KX - 0,13
rms)

MonyyeHune aHeprum n Tonnmea m3 NCB 1 nx ocagkoB HEBO3MOXHO. OBe3BOXEHHbIN
(noAacyLweHHbIM 0cafokK) UCMONb3YIT B Ka4yeCTBE MOYBOrpPyHTa (KOMMOHEHTA MOYBOrpyHTA)
nmbo M3onupylowero matepuana Ha nonmMroHax 3axopoHeHus oTxoaoB. KonuyectBo nony-
Yaemoro NoYBOrpyHTa nMbBO M3oMMpyoLWero martepuana onpefensieTcss 3arpA3HeHHOCTbIO
MCB n 3adpdeKTUBHOCTLIO €ro OYUCTKM U MOXET U3MEHSTLCH B Ype3Bbl4aMHO LUMPOKOM Ana-

nas3oHe.
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Pasgen 3. Tekywme ypoBHM 3IMUCCUN B OKpPYXKaloLLyHo cpeay

3.1 O6wan nHcpopmauus

Mpn oueHke ypoBHen amuccui Bo Bce cpeabl ot OC NCB n MNCB Heobxoanmo npuHK-

MaTb BO BHMMaHWE crnegyrolne acrnekTbl:

1. CokpalleHne aMMCCUIn B OKpY>KatoLLyto cpeay B Buae cOpocoB 3arpsa3HEHUn B BOA-

Hble 00BbEKTbl U 0OpaboTka BblaensieMblX B BUAE ocagka 3arpsi3HEHU ¢ NPOW3BOACTBOM

BTOpVI‘-IHOVI npoAaykKunn ABJIAKOTCA LEeNblo TEXHOJTOTMYECKNX NpoLeCcCOB OYNUCTKN CTOYHbLIX BOA.

Bo3MoXHble aMuccumn B BUAE BbIOPOCOB B aTMOCHEPHbI BO3AYX SBMSOTCS, Takum obpasom,

€ONHCTBEHHbLIM MOTEHUManNbHbIM HEraTUBHLIM BO34ENCTBUEM, O6yCJ'IOBJ'IeHHbIM nposeneHun-

€M TEXHOJ10IN'n4eCcKmnx npoueccoB O4YNCTKMU CTOYHbIX BOO U O6pa6OTKVI ocajka.

2. bonblloe BnNMsiHME Ha coAepaHWe 3arpsi3HSALLIMX BELLECTB B OYULLEHHOW BOae

OKa3blBaeT npuHuunuaribHoe pasnnyne mMexaHu3mMoB U (I/IJ'II/I) yCJ'IOBI/II7I nx yganeHumda B Cu-

ctemax buonormyeckon ounctkm CB. Ux conoctasneHune npueeaeHo B Tabnuue 3.1.

Tabnuua 3.1 — ConocTaBneHne MEXaHU3MOB U (UNK) YCIOBUIA yaaneHus 3arpsi3HSoLLNX BELLECTB B

cuctemax brnonorndyeckom odmnctku CB

MexaHn3m yoanexHusa mns

CTO4HbIX BOAO

Ycnosus peannsaunn

3arpsisHsitoLme Be-
LecTBa, yaansiemble
no faHHOMy Mexa-

HU3My

Cneacteus onst TEXHOMO-
M OYNUCTKN U pe3ynbTaTta

NnpUMEHEeHUA

MoTpebneHne Belle-

CTBa KaK OCHOBHOIO

cybctpata pgnd ocy-
LLECTBIEHWS XU3HeLes -

TenbHOCTU BakTepui

Mpn [oOCTaTOMHOM KONM4ecTBe
BeLLEeCTB, obecneunBatoLLmx
TaK HasblBAaEMYyl KMHETUKY HYy-
neBoro nopsigka (CKOpocTb Mo-
TpebneHus BellecTBa
He 3aBUCUT OT €ero KOHLEeHTpa-

)

OpraHnyeckne co-
(onpene-
kak Br1K),

aAMMOHWUWHBIN

enHeHna
ndaemMble
asor,

HUTpaTLI

Yem Bblle Harpyska Ha co-
opyxeHue, Tem (npu npo-
YMX PaBHbIX YCIOBMUSAX) Bbl-
e ocTaToyHOoe coaepxa-
HVe OaHHOro 3arps3HeHwus.
CyuiectByeT BblpaXeHHas
3aBMCMMOCTb MexXady KOH-
LUeHTpaumsmMm Bxoda W Bbl-

Xoaa
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MexaHu3m yganeHus ua

CTOYHbIX BOA

Ycnosusa peanusaumm

3arpsasHsaoLwmne Be-
LecTBa, yaansemble
no gaHHOMY Mexa-

HU3MY

Cneacteus onst TEXHOMO-
M OYUCTKN U pesynbTaTta

NpUMEeHeHusA

MoTpebneHune Belle-

CTBa Kak OAHOro U3
cybcTpatoB B KOmnuye-
CTBe, He OKa3blBaloLLeM
BMUSHUA Ha Xn3Henesi-

TenbHOCTb BakTepuin

B 6onbwern 4yactm  obbema
aspoTeHKa — MpU 04YeHb HU3KOM
copepXXaHuu BeLLecTBa, Npu Ko-
TOopoM noTpebneHne nponcxo-
OUT O4YeHb MeaneHHo. Oddek-
TUBHOCTb yAaneHus AaHHbIX Op-
raHMYECKMX 3arps3HEHUN Haxo-
ONTCA Ha npepfene BO3MOXHO-
cTen npouecca,
T. €. JocTuUraeTca npegernbHas
KOHLIEHTpauusi, KoTopasi MOXeT
ObiTb  MonydyeHa B npouecce
OMonorn4eckor OYUCTKM B OaH-

HbIX YCIoBuAX

HedtenpogykThbl,
Cr1AB,

Takxke

deHonbl.
YaCTUYHO
OaHHBIN ~ MeXxaHu3Mm
OTHOCUTCA K HUTpU-

Tam

KonebaHus BXodsLLEeN

Harpy3ku He BNUSIlOT  Ha

OCTaTO4YHOE coepXaHue.

M3aMeHeHnss COCTOSIHUSA aK-
TMBHOIO Una, nNpexae Bcero
KaKk OMOXMMUYECKOWN cUcTe-
Mbl, HanpoTWB, MOTyT OKa-
3biBaTb Oonbllee BO3AeWn-
CTBUE Ha BENUYMHY npe-

JenbHOW KOHUEeHTpaumm

Copbuunsa Bewects (co-
€AVHEHUN) opraHo-
MUHEpanbHOM  MaTpu-

Llel akTUBHOIO una.

Harpyska no copbupyembim
BeLlecTBam (CoOegUHEHUsIM) He-
BEnuka M ocTaBnsieT GonbLUoWA
(cBbiwe 80 %) HeucyepnaHHbIN
pe3epB  OMOMNOro-XMMMYECKON

copbLUMOHHOM CUCTEMBI

Bce Ttaxenble metan-
Ibl, anMWHUN, MbI-

LLUbAK.

Mpn nonblTke  fOo-

CTUIHYTb MarbIX KOH-
doca-

TOB C UCNOJ1b30BaHN-

LeHTpaumm

€M JOCTaTo4HOro Ko-
nn4yecTtBea peareH-
TOB — TaKkke u ¢oc-

daTthl

KonebaHus BXOAsILLIEN
Harpy3kM B BeCbMa LUMPO-
KOM Ananal3oHe (HO Hmxe
TOKCMYHOrO  BO3AEWNCTBUSA)
He BMUAIT Ha ocTaTovyHoe

cogepxaHue.

M3MeHeHUs1 COCTOSIHMS  ak-
TUBHOMO Mna kak copOLUMOH-
HOM cuctembl (pasHoobpas-
Hble PU3NKO-XUMUYECKME
napameTpbl), HanNpoTuB, MO-
ryt
BO3JEVCTBME HA OCTATOYHYIO

oKasblBaTb Oonbluee

KOHLUEeHTpauuto

lMpoBeneHHas ctaTucTnyeckas obpaboTka GonbLIOrO MaccmBa AaHHbIX 3a 3 roga no
13 otgenbHbiM OC n 6niokam OC Mockebl u CaHkT-lNeTepbypra [11] nokasana, 4YTo npakTu-
YeCcKkn OTCYTCTBYET B3aMMOCBS3b MeXy CpefHEMECAYHbIMU 3HAYEHNAMM KOHUEHTpauun 11
TEXHOreHHbIX 3arpasHaLwWmnx sewecTs Ha Bxoge Ha OC u Ha Bbixoge. Onga 18 % cutyauumn
aTa CBA3b XapakTepusyeTcsl kak cnabas (3HadeHue koadpduumeHTa aeTepMuHauun R? B

avanasoHe 0,1-0,3), ana 4 % — kak ymepeHHas (R? B ananasoHe 0,3-0,5), a ana octarnb-
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HbIX 78 % — Kak OTCyTCTBylHOLas. OTOT BbIBO XOPOLUO COrfiacyetcd C TeopeTUYeCKUMU
npeanocbinkamu, U3noxeHHbIMn B Tabnuue 3.1.

Mony4yeHHble B [11] AaHHbIE O3HA4aloT, YTO NtobOK (B paCCMOTPEHHOM AMana3oHe, KO-
TOPbIV CYLLLECTBEHHO HMXE Nopora TOKCUYHOrO BO3AENCTBMS Ha aKTUBHbIN UI) KOHLUEHTpaLmm
B CTOYHOW BOAE, NMOCTYNaloLWeEN Ha COOPYXKeHUs BMONOrM4YecKon OYUCTKM, MOXKET COOTBET-
cTBoBaThb Ntoboe (B pacCMOTPEHHOM Ananas3oHe) 3HaYeHne KOHLEeHTpaLuuMm Ha Bbixoae. KoH-
LEeHTpauna TEXHONEHHbIX 3arps3HAOLLMX BELECTB HAa BXOA4Ee U3MEHSETCA B 3aBUCUMOCTU OT
cbpocoB aboHeHTamu (T. e. cnyyarHbiM 06pa3om) B AnanasoHe, XapakTepHOM Afd OaHHOro
HaceneHHoro nyHkTa. HeT HMKakKnx OCHOBaHUM AS1S BELWECTB, NEPEYNCIIEHHbIX B NYHKTax 2—3
Tabnuubl 3.1, MCNOMNb30BaTh NIMHENHYO 3aBUCMMOCTb MEXAY BXOAOM M BbIXOAOM MpU HEU3-
MEHHON 3(PPEKTUBHOCTM KaK KOahpmumeHTe nponopumnoHansHocTn. HaobopoT, adhdekTnB-
HOCTb yAaneHusi TEM Bbille, YEM Bbille KOHLIEHTpaLMs Ha Bxoge (Mpy He 3aBUCSLLEN OT Hee
KOHUEHTpaumn Bbixo4a).

M3 nony4YyeHHbIX JaHHbIX 1 MOHUMaHMS OCHOB npoLecca GMoNorM4ecKon OYNCTKN cne-
AYIOT BaXHble BbIBOAb! ANA MPAKTUKN OYUCTKN N HOPMUPOBAHWUS, UCMNOSIb30BaHHbIE B HACTO-
ALWEM CrPaBOYHUKE:

- HopMMpoBaHMe BONbLUMHCTBA TEXHOMEHHbIX BELLECTB B COpOCax ropoACKMX CTOUHbIX
BOA 6eCCMbICNEHHO, TaK Kak Ha COOPYXEeHNAX BUoNorM4eckon OYMCTKM U AOOYUCTKN HEBO3-
MOXHO LieneHanpasfieHHO ynpasnaTb ux yganeHvem. [na nonyvyeHna adpdekta yoaneHus,
Ha KOTOpbIN cnocobHa Guonornyeckas O4YNCTKA Ha KaXXOOM KOHKPETHOM ObbekTe, AocTaTtoy-
HO Nogaep>KaHue 3TUX COOPYKEHUI B HOpMaribHOM paboToCnOCOOHOM COCTOSIHUM.

- HOpMUPOBaHME COPOCOB NPOMbILLNEHHBIX aBOHEHTOB MO TEXHOrEHHbLIM 3arpsi3HEeHU-
AM OOMMKHO obecneuymBaTh ABe LEeNu: npeaoTBpalieHne TOKCUYHOrO BO3AENCTBUS HA aKTUB-
HbIA NN N NpeaoTBpaLLEHNe HaKOMNMEeHMs TOKCUYHbIX BELLLECTB B OCagKax CTOYHbIX BOA, npe-
NATCTBYIOLLME UX UCMONBb30BaHUIO Kak yaobpeHus 1 cbipbs ANd NPOM3BOACTBA NOYBOrPYHTOB
(TpeboBaHuA K 3TMM BMAAM UCNONb30BaHMA npuBeaeHbl B pasgene 3.4). Obe atn uenu
obecneynBaloTCa MCNONb30BaHMEM MpPaBuUST XONOAHOrO BOAOCHAGXEeHUs n BOAOOTBEAEHMS
[10]. YcTaHoBneHne ang NnpoMbiLieHHbIX aboHeHTOB 6oniee HM3KMX TpeboBaHW He 4aCT HK-
KaKoro OOMOSTHUTENBHOMO 3KOMOorm4yeckoro agpdekta, O4HaKO CyLLEeCTBEHHO MOBLICUT COBO-
KyMnHble 3aTpaTbl HA OYUCTKY CTOYHbIX BOL.

3. KOHTpONb BO3AENCTBUI Ha OKpYXatoLLyo cpeny (dMuccumn B pasfnuyHble cpeabl) OT
OC ocyuwectensetca HepaBHoueHHO. Copocbl OC B BogHble OOBLEKTbI KOHTPONMPYHOTCS
NpakTU4eCKn No BCeM BeLeCcTBaM, KOTOpPble NMPUCYTCTBYIOT B 3HAUYMMbIX A5l 9TUX 0ObEKTOB
KOHUEeHTpaumax. BeiBosumblie ¢ nnowagok OC ocagkm CTOYHbIX BOA Takke NPOXoaaT Heoo-

XOAUMBbIV KOHTpONb. O4HAKO KOHTPOSb BbIGPOCOB B aTMOCHEPY Ha COOPYXKEHMUSIX HA NPaKTU-
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Ke Ha BonblMHCTBE OOBLEKTOB He AaeT pesynbTaToB, MH(POPMATUBHBLIX MPUMEHUTENBHO K
cneunduyeckum 3arpsisHeHUsIM Bo3ayxa, xapaktepHblx ansg OC CB. A OCHOBHbIM BMAOM
Bo3aencTeusa Bbibpocos OC NCB siBnsieTcsa BblaeneHne gypHonaxHyLmMx BeWecTB.

Ha O4MCTHBLIX COOpPYXEHUAX AypHOMNaxXHyLMe BeLlecTBa BbIOENSITCHA OT TOYEYHbIX U
HeopraHM3oBaHHbIX UCTOYHMKOB. Ha nogasnsowem OoMblMHCTBE OOBHEKTOB OOBLEKTUBHbLIN
WHCTPYMEHTasbHbIN KOHTPOSNb OCYLLECTBMSETCH TOMNbKO ANSA TOYeuYHbIX BbiOpocoB (M3 Tpyb,
BEHTCUCTEM), ogHako npumeHntenbHo K OC MCB oHn obecneuvvBaloT nuwb Manyk OO0
BbIOPOCOB BeLLEeCTB, KOTOpPble XapakTepHbl Ans HMX. Kak npaBuno, Ans TOYeYHbIX UCTOYHU-
KOB aHanu3npylTCcsa 3arpasHalLmMe BeLlecTBa, XxapakTepHble Ansa BblOpoCoB OT YCTAHOBOK
CXKuraHusi Tonnmea 1 BeiIGPOCOB, Hanbonee xapakTepHbIX ANs NPOMNPEeanPUATAN.

B Tabnuue 3.2 Ha npumepe oagHux mn3 nydwmx OC B cTpaHe npuBeAeHbl TUMUYHbIE

KOHTpONMpyemble napameTpbl BbIGPOCOB, MO CTAaTUCTUYECKOM OTYETHOCTH.

Tabnuua 3.2A — Bblaepkka 13 cTaTUCTUYECKON OTYEeTHOCTM npeanpusatusa «Pasaen 1. BeiGpochl

3arpA3HALWnX BewecTB B aTMOC(*)epy, NX O4YUCTKa N yTunnsauyuna»

Kop 3arpssHsioLero BellecTsa 3arpssHsioLme BellecTBa
0330 [unokcng cepbl
0337 Okewng yrnepoga
0012 Oxkcuapl asoTta (B nepecyeTte Ha NO2)
0401 Yrneeogopoapl (6e3 neTyunx opraHM4yeckmx CoeanHeHNN)
0006 JleTyume opraHnyeckune coeguHerunsi (J1IOC)
0005 Mpoune razoobpasHbie 1 Xuakue

Tabnuua 3.2b — Bbigepxka U3 cTaTUCTUYECKOW OTYETHOCTU Npeanpuatna «Pasgen 2. Boidbpoc B

aTMocdepy cneunnyeckmx 3arpsasHsIoLMX BELLECTB»

Kopn 3arpsisHsitoLLero BelecTsa 3arpsasHsioLmMe BeLecTBa
0410 MeTaH
0101 ANOMUHNIA TPUOKCUA
0110 Banaguin neHTokeua
0123 >Keneso Tpuokcng (B nepecyeTe Ha Xerneso)
0128 Kanbuni okcung
0133 Kagmuin okeng
0138 MarHui okcng
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Kop 3arpsisHstoLLero BellecTBa

3arpsasHgaoLLme BellecTBa

0143 MapraHey u ero coeguHeHus (B nepecyete Ha mapraHua (IV) okcua)
0146 Menb okcug

0164 Hwukenb okcua

0184 CBuHeL 1 ero coegmHeHus

0188 PTyT coeguHeHuns

0203 Xpom (XpoM LLeCTUBASNIEHTHbIN)

0260 KobanbT okcua

0290 Cypbma

0303 AMmMumak

0316 Mmppoxnopug

0325 MbILWbSAK, HEOPraHN4eckne coeanHeHns
0328 Yrnepog (caxa)

0333 Ournapocynscng

0342 dTopuapl razoobpasHble

0415 Cwmecb yrnesogopoaoB npegernbHbix C1-C5
0416 Cwmechb yrnesogopoos npefenbHbix C6-C10
1042 BytaH-1-on

1071 M'mapokcnbeHson (peHon)

1246 Atundopmunar

1314 MponaHanb

1325 dopmanbaerng

1531 ekcaHoBas kucrota

1707 OumeTtuncynscua

1716 Cmecbh npmpoaHbIX MepKkanTaHoB

1849 MeTtunamuH

2704 BeH3MH HePTAHON ManoCepHUCTLIN

2732 KepocwuH

2735 Macno mMuHepansHoe HedTsaHoe

2754 Yrneeogopoapl C12-C19

2908 Mbinb Heoprannyeckas: 70 % — 20 %
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Kop 3arpsisHstoLLero BellecTBa 3arpsasHgaoLLme BellecTBa

2920 MNblnb MexoBasi

3620 [nokcuHbl

O™ Tabnuubl AeMOHCTpUpYoT 6ecnonesHocTb npumepHo 90 % oTyeTHOW MHdOpPMa-
U1K NO BbIBPOCAM C TOYKM 3PEHUSA KOHTPOIS BblAENEeHNA AypPHONAXHYLLMX COEOUHEHUN.

W HaobopoT, BellecTBa, n3mepsaemble Npu KOHTpose BbIBpOCOB, Aaxe Npu MeToanye-
Ckn npasunbHoM npobootbope (Hanpumep, B CaHkT-MNMeTtepbypre n B Mockse — cepoBofo-
pod M MepKanTaHbl, a Takke (PeHon n ammuak), B HeJOCTaTOYHOW CTENeHn XapakTepusyT
NOSHbLIN CNeKTp BblbpocoB (0bLliee KonMyecTBO BblaensemMblix u3 BblibpocoB OC BellecTs,
obnapgatowmx 3anaxom — o 150) [13].

O6pasoBaHne gypHoNaxHyLINX BeLEeCTB (04OPaHTOB) HA COOPYXEHMUSIX KaHanu3aumm
NPOUCXOANT B XMUAKOW pa3e B pesynbraTte NpoTekaHns aHasdpobHbIX (THUOCTHBIX) npouec-
coB. BblgeneHue aTux BewecTB B BO3AYLUHYKO cpedy NPOUCXoauT B pesynbTaTte Ux yrneTy4yum-
BaHWUA 13 Xunakon gasbl. CornacHo 3akoHy I'eHpu, KOHUEHTpaumst ogopaHTa B BO34yxe npo-
nopumMoHanbHa ero KOHLUEHTpauun B XUOKOCTU, npuyemM KOIMUUMEHT NponopuuoHanbHO-
CTW onpegensieTca NpUpoaon ogopaHTa.

JleTyyecTb OypHONaxHyLWNX BeLWECTB B COOTBETCTBUM C XapaKTepPHbIMU AS1 HUX 3Ha-
YyeHnsaMn KoadpduumneHta k cooTHocuTca cnegyrowmmM obpasom: MeTUnMepkKanTaH: cepoBo-
AopoA4: aMMUuak: neTyymne XupHble kucnoTbl = 650000:54000:100:1. 3Hayenus MNMOK n noporu
obHapyXeHusi 3anaxa HEeKOTOpbIX AyPHOMaxHyLMX BeLeCcTB npuBeadeHbl B Tabnuvue 3.3

(npuBoauTcs no [14]).

Tabnuua 3.3 — 3HaveHus MNOK 1 nopory obHapyxeHMs 3anaxa HeKOTOPbIX AYPHONAXHYLLMX BELLECTB

NeTyune BewjecTsa AR rlopor sanaxa,
Pa6oyas 30Ha CenuTtebHasi 3oHa MKr/m3
CepoBopopoa 10 000 8 14
AmMmumak 20 000 200 32 000
MeTunmepkanTtaH 800 0,05 0,4
OumeTtuncynsdug 50 000 80 2,5
MponnoHoBas kmucnoTa 2000 15 61 000
MacnsHas kucnota 10 000 10 400
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Hapsigy ¢ BewectBamn, nepevvcrneHHbiMn B Tabnuue 3.3, CylWweCcTBEHHbIN BKkNag B
Hanu4yne y BblGPOCOB HEMPUSTHOIO 3anaxa BHOCAT TakMe a3oTUCTble LUKINYEeCcKne coeanHe-
HWA, KaK ckaTos, MHOOoMN 1 Ap. (NPOAYKTbl pacnaga aMMHOKUCIIOT).

MouTn ons BCex BeLecTs, BblibpacbiBaeMbix B atmocepy ot nosepxHocten OC MCB,
MAOK ycTaHOBNEH Kak opraHoNenTUYeCcknin, a He obLeTokcndecknin (Kpome ammuaka, ogHako
Takme ero KoHueHTtpaumm ona eBolbpocoB OC 'CB He xapakTtepHbl). T. e. 3Tn Belwectsa 06-
nagatoT CBOMCTBOM (POPMMPOBATb HEMPUATHbIE 3anaxu, He co3gasBasi ONnacHOCTU Ans 340-
poOBbs. OTO OOBACHSAETCA TEM, YTO BonbLIaa YacTb 3TUX BELLECTB — €CTECTBEHHOIo Npouc-
XoXaeHuns, obpasyoLmnxcs Npu pasnoxeHmum 6enkos, XXUPOB 1 YrneBOA0B.

C yyeTom aTtoro gaktopa, 6as3mpysacb Ha COOTBETCTBYIOLLEM 060pYyA0OBaHUN, UCNOSIb-
3yl0TCA METOAUKN ONnbakToMeTpumn. B aTnx MeToamkax ncnonb3yoT cneynarnbHble eanHULbI
namepenusa 3anaxos (FOCT 32673—2014) [15]. B EC gencTtByeT eBponenckas eauHuua 3a-
naxa (OUg). OUe — 3TO Takoe KONu4ecTBO ogopaHTa (0B), KOTopoe, byayum cocpeoToYeHo
B OAHOM KyBGU4ecKOM MeTpe HenTparbHOro rasa npu CTaHAapTHbIX YCNOBUSX, BbI30BET (hu-
3MOMOMMYECKY0 peakuuio nepcoHana, SKBMBaneHTHYI0 peakuun, BbidbiBaemMon ogHon EBpo-
Nenckon 3TanoHHOW Maccon 3anaxa, paBHOM 123 Mkr n-GyTtaHona, pasBedeHHOW B O4HOM
KyOMYeCcKkOM MeTpe HeMTpanbHOro rasa npu HopMarsnbHbIX ycrnoBusx (KoHueHTpauusa 40 ppb).
KoHueHTpauna 3anaxa nMcxogHoro obpasua YMCNEHHO paBHa ero pasbaBneHuto 4o nopora
«pacnosHaBaHus», unu konndectso OUe/M® (Npy cTaHOAPTHBIX YCIOBUSIX).

Mo NOCT 32673-2014 «3.1. EBponeiickas eguHuua 3anaxa (E3/m3): konumyectso na-
Xy4yero BellecTBa (Naxy4mx BelecTB), koTopoe, byayun pasbasneHHbIM 1 M3 HelTpanbHOro
rasa npv HOpMarsnbHbIX YCIOBUSAX, BbI3blBAET (PU3MOMNOrMYECKUIN OTKINK, KBMBASIEHTHbIA OT-
KNuKy, Bbl3biBaeMOMy oaHOM EBponewnckon atanoHHon maccon 3anaxa (EROM), pasbaBneH-
Hol 1 M3 HelTpanbHOro rasa nNpy HopMarbHbIX YCIOBUSAX>.

Bornblwon o6bem npoBeaeHHbIX UCCEeA0oBaHUM MO KOPPENsALUMM 3anaxoB U KOHUEHTpa-
UMM 3arpasHALWmMx BewecTts [13] no3sonun onpegenuTb B Ka4ecTBe MapKepHOro BelecTsa
3anaxosoro Bo3gencteus OC 'CB cepoBogopoa. [NoaTomy B OTCyTCTBUE ONb(hakToMeTpuye-
CKnX NpnbOopoB B Ka4eCcTBe Mapkepa 3anaxoB AOMMKEeH UCMOoSb30BaTbCs CEPOBOAOPOL.

4. MNopoTpacnb obnagaeT CyLeCTBEHHOW CrneumuKon B OTHOLLIEHUN NMPUMEHUMOCTU
MeTO0SI0rMN NCMOoNb30BaHUA MapKepHbIX BewwecTB (B TepmuHonorum NMHCT 22—2014).

Onsa FCB, noctynatowmx Ha OC, cywecTByeT HeKOTopas KOppensauusa mexagy Benuyu-
HaMW HEKOTOPbIX NMOCTyNalLWmMX 3arpa3HeHn, Ha yaaneHue Kotopblx paccuuTbiBatotca OC
(nepeuncneHbl B Tabnuue 1.3). 3Ta Koppensuma Tem Bbiwe, YeM Bonblue aons 6bITOBOro
ctoka B [CB. Koppensuma ocHoOBaHa Ha HanMiMm N3BECTHOW B3aMMOCBSA3WN 3arps3HSOLLINX

BellecTB B ObITOBbIX CB, ocHOoBaHHOW Ha XM3HeaeAaTenbHOCTU YenoBeka. Hanbonbluasn B3a-
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nmocsaA3b ans 6ouiToBbix CB cywectsyeT mexay BenmunHammn XK u BIrK. Ons KOHKpeTHbIX
OC I'CB, npuHumMalowmux NpenMyLLEeCTBEHHO XO3AUCTBEHHO-ObITOBbIE CTOYHbIE BOAbI, UMe-
IOWKNX OaHHbIEe MO Koppenauun mexay atuMu senudnHamu, onpegenenuve XIK gna uenen
TeKkyLen akcnnyataumm gaeT CylecTBeHHOe NpenMyLLecTBO B ObICTpoTe (HECKONBbKO YacoB
npotmB 5 cyt ansa BlKs), a Takke B 6onee BbiIcOKON TOYHOCTU. C y4eTOM 3TOW Koppensauum
3a pybexxom Benunuuny XIK B psge cnyvaes ncnonb3ytoT BMecTo Bl1Ks

Ona apyrux 3B x0358MCTBEHHO-ObITOBOrO npoucxoxaeHus m3 Tabnuubl 1.3 cteneHb
3TOW Koppensaumm HegoCTaTOYHO BbICOKa, pa3bpoc B MHAMBMAYanbHbIX Npobax coctaBnseT
He meHee 25 % OT cpegHUX BENUYNH COOTHOLLEHUIN 3arpsas3HeHni. NoaTomy TpagMuUUOHHO Ha
OC I'CB ncnonbe3syeTtca nHAMBMAYyanbHbIA KOHTPOSb JAaHHbIX NOKa3aTenen.

B oumLleHHOM BOOEe B CBSA3M C TEM, YTO OCTaToOYHas KOHUeHTpauus atux 3B onpene-
nseTcs pasnuyHbiMu npoueccamu Ha OC, koppenaumsa mexay 3TMMKU BellecTBaMn eLle Hu-
Xe, yeM Anga Bxoasdulero notoka. [nybuHa npouecca NonHoM GMONOrM4ecKon OYUCTKN C HUT-
pudmkaumen (O, BH) MoxeT ObITb OCTAaTOYHO XOPOLIO OXapakKTepU3oBaHa MokasaTernem
KOHLIEHTpaumMm amMOHUHOro asoTta. OgHako 3TOT nokasaTterb Mano WHOpMaTUBEH B OTHO-
LUeHUN B3BeLLEHHbIX BellecTB. lNpouecc yaaneHnsa a3ota MOXeT BbiTb XOPOLLO OLEeHEH Mo no-
KasaTento obLiero asota, HO OH He JaCT HMKAKOW WH(OpMauMM O CoAepXaHUM OTAENbHbIX
MUHeparnbHbIX (oOopM a3oTa. Becbma 3HaumMTenbHOE pasnuyme TOKCUYHOCTU pasnUYHbIX MUHE-
panbHbiX dopm asota (MOKpsexes), NMAK KOoTOpbIX cooTHOCUTCA Kak 450:20:1, He no3sonsieT
OTKa3aTbCs OT UHOMBUOYANbHOIO KOHTPONSA MUHEPanbHbIX (OOPM.

[MpMeHNTENbHO K OCTarnbHbLIM BellecTBaM, HOPMUPYEMbIM B HacTosiLLee BpeMs A1
OC I'CB (tskenble meTannbl, HePTENPOAYKThI U T. MN.), Kakas-NnMbo Koppenaunsa naHavanbHo
OTCYTCTBYET KaK AN nocTynawwmx, Tak 1 anga odnweHHbix CB. MNMoctynneHuwe kaxgoro u3
3Tnx 3B B CTOYHbIE BOAbI onpeaenseTcsa COOCTBEHHbIMU UCTOYHUKAMK, a TakKe COOTHOLUe-
HMEM UX BIIMSIHWUA Ha COCTaB obLlero ctoka B AaHHbIM MOMEHT BpeMeHu. [1na cogepxaHus B
ounweHHon Boge aTux 3B cTeneHb koppensauuu ewe HXe B CUNY pasfMyHOro xapakrepa u
WHTEHCUBHOCTU NPOLECCOB OYUCTKU, a Takke BeCbMa HeOCTaTOYHOW U3y4eHHOCTW npouec-
COB yaaneHunsa unom (ans Tskenbix MeTannos).

HeBO3MOXHOCTb BblbpaTb BeLLECTBO-MapKep AS1 TEXHOrEHHbIX 3arpsa3HAoLWnNX Be-
wecTB. Kak nHTerpanbHbli MOXeT ObITb MCMONb30BaH NokasaTenb TOKCMYHOCTU (onpeaens-
€MOW KaK KpaTHOCTb pa3baBneHus, ¢ pasnnyHbiMu TecT-obbektamun). OgHako AaHHbIM napa-
METP B POCCUNCKMX YCIOBUAX Maro OCBOEH N He JOMMKEH paccMaTpumBaTbCA Kak obasaTenb-
HbI HOPMUPYEMBbIN NoKasaTenb. TeM He MeHee, OH PeKOMeHAyeTCs K NMOBCEMECTHOMY WC-

nonb3oBaHWMIO, ONA BBEOEHUA B CUCTEMY HOPMUPOBaHUA No3aHee.
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[MpMeHNTENBHO K MUKPOBMONOrMYECKUM 3arps3HeHnsM nogaBnsAwwas 4acTb MUC-
nonb3yembiX ANA HOPMUPOBAHWA MokasaTenen (3a uckntoyeHnem n. 30 Tabnuubl 3.3) aABns-
€TCHA He TOMbKO MapKepHbIMU, HO U UHOUKATOPHbLIMU (T. €. TEMU, KOTOpPblEe XapakTepusylT
cogepxaHve gpyrmx nogobHbIX nokasaTternen, HoO camu He obnagarT onacHOCTbio). Takue
BaXKHble MoOKasaTenu, Kak KonmgopmHble Baktepuun, konudarn v ap., OTHOCATCA He K onac-
HOW nNaToreHHou MUKpodpriope, a K MUKpPOdriope eCcTeCTBEHHbIX BblaeneHnn Yenoseka. Kpo-
Me TOro, peakuusi pasnu4yHbiX MUKPOOpPraHM3mMoB Ha obes3apaxuBatoliee BO3OeNCTBUE
He oguHakoBa. B psae cnyyaeB npu MCNONb30BaHUKU Xropa Npy MasioM cofepXaHuu UHOM-
KaTOpHbIX BakTepuin MoryT ObiTb OBHapYXeHbl BUPYCbl Y LIUCTbI NAaTOreHHbIX NPOCTENLLUX.

B cBA3K C M3NOXEHHbIM TEPMUH «MapKepHbIe BELLECTBa» NPUMEHUTENBHO K cbpocam
CB B ganbHeunweM B HACTOSILLEM CNpaBOYHMKE HE UCMOMb3YyeTCs.

Heckonbko MHaye obBCTOMT BONPOC MapKepHbIX BELWECTB MPUMEHUTENBHO K OYULLEH-
HbiM MCB. MNokasaTtenb «HeTEeENPOAYKTbI» NOSTHOLEHHO OTpaxaeT rnyouHy ounctkm NCB ot
cenntebHbIX TEPPUTOPUIA, TaK KaKk HEBO3MOXHO rnyboko yoanuTb HedTenpoaykTel 6e3 rny-
BGoKoro yaaneHus B3pelleHHbIX BewecTB. OgHako HepTenpoayKTbl N1Lb KOCBEHHO XapaKkTe-
PU3YIOT 3arpA3HEHHOCTb o4vnLleHHbIX [TCB gpyrumun BelecTBamn, MeHee XxapakTepHbiMy ANns
CTOKa C cenuTebHon TeppuTOpUN.

HecmoTpsa Ha pasHoobpasne 3arpssHaiowmx Bewects B [CB, nepeyeHb, ncnonb3ye-
MbI NPU KOHTPOME CTOYHbIX BOA, cOpacbiBaeMbix nogoTpacrnbto, ans 6onbwmnHctea OC cos-
nagaet. OH onpegensieTcsl He CTOMbKO BO3OENCTBMEM 3arpsi3HEHUM Ha BOAHbLIA OOBLEKT,
CKOJTbKO CIOXUBLUMMCS NepeyHeM BeLecTB, MPUMEHSEMbIM NPU MOHUTOPUHIE BOOHbIX 06b-
€KTOB.

B pacnopskeHumn [MpasButenbctBa Poccunckon depepaummn ot 08.07.2015 .
Ne 1316-p «O nepeyHe 3arps3HSOLLMX BELWECTB, B OTHOLLIEHMN KOTOPbIX NPUMEHSAIOTCS MepbI
rocyapCTBEHHOIo perynupoBaHus B 06nacTu OXpaHbl OKpYXaloLlen cpefbl» COAepXUTcs
nepedeHb BeLLEeCTB, nognexalwux mepam rocygapCTtBEHHOrO perynmpoBaHus 1 BKITHOYAOLWMX
NpUMeHnTENBbHO K cbpocam B BoAHbIE 06beKTbl 0KONo 160 HanmeHoBaHWN. NepeyeHb BKMtO-
YaeT ocobo onacHble BellecTBa (Hanpumep, NONUXNOPOMEEHUNbI U3 «IPS3HON OHOXKMHDI
CTOMKNX OpraHuWYeckux 3arpsisHuTenen», sanpeleHHbix CtokronbMckon KoHBeHuunen [16]).
OpHako No HUM He BeAeTCsa rocyaapCTBEHHbIN MOHUTOPUHT X COAEepXXaHust B BOAHbLIX 00b-
eKTax U, COOTBETCTBEHHO, B cbpacbiBaembix [[CB. MNMpumenntensHo k CB r. Mocksbl npose-
AEeHHbIn B Havane 2000-x rogoB ANUTENbHbIN (B TEYEHME He MeHee 2 NET) MOHUTOPWHE Mo
HECKONbKMM OeCATKaM TOKCUMYHbIX OPraHNYeCcKUX COeAMHEHUN He BbIiBUIT 3HAYMMOCTU ITON

npo6nemsbl. [ns 60onblIMHCTBA BELWECTB KOHLEHTpaUMs bbina Hke npeaena uamMepeHus, u
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HW NO O4HOMY M3 BELLECTB U3MEpPEHHOe coaepxaHne aaxe Ha Bxoge Ha OC He npeBbiwano
Heckonbkux npoueHToB oT MNOK ans BoaHbIX 06BHEKTOB.

Hopmupyemblie B HacToswee Bpemsa ana OC nokasaTenn MMeKT pasnUYHbIA CcTaTyc
NPUMEHNTENBHO K BO3MOXHOCTAM WX pacveta/nporHo3npoBaHus npu cosgaHmm OC CB
(tabnuua 3.4). TonNbko MeHblUAas YacTb 3arpA3HALWMX BELLECTB OTHOCUTCH K pacyeTHbIM,
T. €. K TEM, Ha LeneBoe coaepXaHne KOTopbIX MOXET ObITb BbINOSIHEH TEXHOSOMMYECKUI pacyeT
coopyxeHun ounctkn CB Ha 6a3e Buonormyeckoro npouecca. ATU BELLECTBA B JallbHENLLEM
Ha3blBaeTCsd TEXHONOMMYeCKMMM Mnokasatensamu 6rmonormyeckorm O4YMCTKM CTOYHbIX Bog (TT1
BOCB)).

OcTtanbHble 3arpasHsAoLWLmMe BELWECTBa, nepeyncneHHble B Tabnuue 3.4 (Tsxenble me-
Tannbl, antOMUHUA, cneunduyeckme opraHnyeckme cCoeamHeHns), B HacTOALWEM CNpaBOYHN-
K& UMEHYITCA TEeXHOMeHHbIMU 3arpsa3HeHnaAMNU. [aHHbIn TEPMWH YCNOBEH W NPUMEHSETCS
Tonbko Ans uenen otnuumna TI BOCB u ocTanbHbIX NokasaTenen 3arpsisHeHHOCTU. Nokasa-
Tenu 3arpsA3HEHHOCTN PacTBOPEHHbIMU MUHEpParbHbIMK BeLlecTBaMn (xrnopuapl, cynbdarhl,
obLaa MMHepanu3aums) B CpaBoYHMKe B AaribHENLIEM HE NPUHUMAIOTCH BO BHMMaHue, Tak
Kak meTtoabl ux 3agepxanus Ha OC 'CB n Ha OC TCB otcyTctByt0T. VX COpOC C oumLLEH-
HbIMW CTOYHBIMW BOAaMWN NpUBNU3NTENBHO COOTBETCTBYET (3a BblHETOM HEBOSbLLIOrO BXOX-
AeHus B cocTaB ocagkoB) Bxoasulen Harpyske Ha OC. Kak npasuro, aTa Harpyska onpege-
nseTcs POHOBLIM COAEPXXaHUEM MUHepasbHbIX CONen B BOAOMNPOBOLAHOM BOAE U, B HEMHO-
rmx criydyasx, copocamm aboHEHTOB, NPON3BOAMMbBIMU C rPyObIM HapyLeHMEM HOPMaTUBHbIX
TpeboBaHM K CTOUHbIM BogaMm, cbpacbiBaembim B LICB.

B kauecTBe TEXHONOrMYECKMX MnokasaTenen OYMCTKM MOBEPXHOCTHbIX CTOYHbIX BOA
(TMNO MNCB) panee 6yayT nogpa3ymeBaTbCs B3BELLEHHbIE BELECTBA U HE(PTENPOLYKTbI.

KoHueHTpauun ocTtanbHbIX BelecTB U nokasatenen He MoryT 6bITb paccyuTaHbl, a
MOTyT BbITb NULb CMPOrHO3NPOBAHbI, MPUYEM C HEQOCTATOYHO BbICOKOW TOYHOCTLIO. [1pnyu-

Hbl 3TOr0 M3SI0XKeHbI B nogpasaene 3.2.
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Tabnuua 3.4 — KoHTponupyeMble nokasaTenu 3arpsa3HsoLLnX BELWECTB U CBOMCTB BOAbl Ha copoce

"CB n INCB B BogHble 06beKThbI U MX cTaTyc Npu pacdyete OC CB

Cratyc nokasatens

HaumeHoBaHwne
Ne B MpakTuKe NPOEKTUPOBaHMUS MpumeyaHus
nokasatens
OCTICB
XnMmunyeckume nokasatenu
1. BogopoaHbln  nokasa- | HasHavyaeMbli HopmaTtuBHble TpeboBaHusi cobnogaroTcs
Tenb (pH) MoYTU ANs BCEX TeXHONOrnin. TeopeTnyecku
pacyeT BO3MOXEH, HO Ha MpakTuke He npo-
n3BoauTcH
2. Temnepatypa PacueTHO-Ha3HavyaembIn PacueT BO3MOXeEH, Ha MpakTuke NpousBo-
anTca pegko
3. PacTBOpeHHbIN Kucno- | HasHavaembi (pexe — pacyeT- | ABnsieTca pacyeTHbIM, Hanpumep, Korga
poa HbI) 3anaca kKucropoga Mocre as3poTeHka U
€CTEeCTBEHHOW aspauun Ha MocrneaylLmnx
CTagusaX OYUCTKM OKa3biBaeTCs HedocTa-
TOoYeH
4, B3seweHHble  Bewe- | PacueTHbin (TT1 BOCB) -
ctBa D
5. BlMKs PacueTHbIn (TI BOCB) -
6. BIMKronx PacueTHbIn (nceBgopacyeTHbIn) [ o cyTy, B pacyeTax Mcnonb3yeTcs Benu-
ynHa BlKs, Tak kak peanbHble AaHHble XU-
MUYECKOro aHanmsa NnpucyTCTBYOT MUMEHHO
ansa atoro nokasartens, a blMKnonw HA Npak-
TUKe onpegensieTcsi peako
7. XMK PacyeTHO-Ha3Ha4YaeMmbIN TeopeTnyeckn pacyeT BO3MOXEH, HO Ha
(TN BOCB) npakTuke He npoussoantcd. Cmbicn Mnoka-
3aTensa Ans UcxogHou u ounweHHown CB
pasnuyaeTcs. [pUMeHNTENBHO K MCXOOHOM
CB gaBnsetca aHanorom BlNKs n moxer
ObITb MCNOMNb30BaH B pacyeTax COOpYXe-
HWIA BMONOrMYECKON OYUCTKM.
MpuMeHNUTENbHO K OYULLIEHHOW BOAE Xa-
pakTepu3yeT GuoHepasnaraemble OpraHu-
Yyeckue BeLlecTBa
8. A30T aMMOHMWINHBIN PacueTHbIn (TI BOCB) -
9. A30T HUTPUTOB PacuyeTHO-Ha3Ha4YaembIN (TM | PacyeT BO3MOXEH, HO Ha NpakTuUKe Npou3-
BOCB) BOANTCHA PeaKo
10. |As30T HuTpaTOB PacuyeTtHbin (T BOCB) -
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Cratyc nokasatens

HaumeHoBaHwue
Ne B NPaKTUKe NPOEKTUPOBaHUS MpumeyaHns
nokasatens
ocrcs
11. | O6wwmin a3oT PacyeTHbIl B Poccuinckon  depepaumm  He Hop-
MUpyeTCsi B BOAHbIX 0ObekTax. OpHako
BeCcbMa BocTpeboBaH [Ons TexHonorude-
CKunx pacyeToB coopyxeHun 6OCB
12. | docdop docdaTos PacueTtHbinn (TT BOCB ) -
13. | O6wwuin pocdop PacueTHbIN B Poccuiickon denepauumm
He HopMupyeTcs B BOAHbIX obbekTax. Of-
Hako BecbMa BOCTpebOOBaH Ansi TEXHOIO-
rMyeckux pacyeToB coopyxeHuin BOCB
14. |CMNAB HasHavaemsbliin TeopeTnyeckn pacyeT BO3MOXEH, HO Ha
MpakTMke He Mpou3BOOUTCH, B CBA3N C
OYeHb HW3KOW TOYHOCTBLIO B MOMy4aeMoM B
ounweHHbix [CB agnanasoHe KOHUEeHTpa-
LM
15. |HedTenpoaykrhbl HasHauyaembii To xe
16. | ®eHonbl HasHauyaembii To xe
17. | AntoMUHWIA HasHavaembin MeToauka pacyeTa oTcyTCTBYET
18. |[Megpb HasHavaembliin MeToguka pacyeTta OTCyTCTBYET
19. |Hwvkenb HasHavaembliin MeToguka pacyeTta OTCyTCTBYET
20. |P1yTH HasHavaembliin MeToguka pacyeTta OTCyTCTBYET
21. |Kagmun HasHavaembliin MeToguka pacyeTta OTCyTCTBYET
22. | Xpom obLui HasHavaemblin MeToguka pacyeTta OTCyTCTBYET
23. | UwuHk HasHavaembli MeToguka pacyeTta OTCyTCTBYET
24. |OOwas MuHepanusa- | HaszHavaembliin O ekt ouncTkmn HasHavaeTcsa 0 %
uns
25. | Cynbarhl HasHauyaembii OhpeKkT OoUUCTKM Ha3HavyaeTcs paBHbIM
0%
26. | Xnopugbl HasHauyaembii OppeKkT OouUUCTKM Ha3HavyaeTcs paBHbIM
0%
27. | CepoBogopopa HasHayaembii -
Mukpobuornoruyeckme nokasartenu
28. | O6wume konudopMHbIe | OMNUPUKO-PACHETHbIN VMcnonb3yoTca aMNUPUYECKM YCTaHOBMEH-
bakTepumn Hble BEJTIMYMHbI UHTEHCUBHOCTM 06paboTKK,
obecneunBatowme Tpebyemble 3HaYEHNUS
29. | Konudaru (no dary M?) | OMNMpUKO-pacyeTHbI To xe
30. | TepmoTonepaHTHble OMNUPUKO-paCcUETHbIN To xe

konndgopmMHele bakTe-

pun
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Cratyc nokasatens
HaumeHoBaHwue
Ne B MpakTuKe NPOEKTUPOBaHMUS MpumeyaHus
nokasatens
ocrcs

31. |dekanbHble CTPENTO- | AMMMPUKO-PACHETHBIN To xe
KOKKM

32. |[laToreHHble MUKPOOP- | AMMMPUKO-PACUYETHBIN To xe
raHn3mbl

33. | XKusHecnocobHble G- | OMMMPUKO-PACUYETHbIN To xe
ua renbMMHTOB (acka-
pva, Bnacorna., TOK-
cokap, ¢acumon), OH-
Kocepbl TeHung wu
>KU3HECMOCOOHbIE  LMU-
CTbl MATOreHHbIX Ku-
LLEYHbIX MPOCTEMNLINX

34. OHTEPOKOKKM U CTa- | OMNUPUKO-PACHETHbIN To xe

PUNMOKOKKM

[MepeyveHb pacyeTHbIX NoKasaTenen 3arpsasHSLWLmMX BeLWecTB NPUMEHUTENBHO K on3n-
Ko-xmmuyecknm metogam ounctkm MNMNCB cyuwectBeHHO yxe. Npu NpoekTnpoBaHun Kak pac-
YeTHble MoKasaTenu WUCMomb3ylT TOMNbKO B3BELIEHHble BellecTBa M HedTenpoayKThl,
ocCTarnbHble NoKasaTennm — SMNUPUKO-pacYeTHbIE UMN Ha3Ha4YaeMble.

[MpuMeHNTENBHO K MCMNONb30BaAHUIO MAapKepoB ANA 3MUCCUW B Apyrve cpenbl cylle-
CTBEHHO criefiylollee: cogep)xaHne TOKCUYHbIX BewecTB B ocagke CB onpepensertca Te-
MM Xe dpakTopamu, YTO M COCTaB CTOYHbIX BOA (MonagaHue u3 pasfinyHbiX UCTOYHUKOB, C
pasnnyHoOM BPEMEHHON NEPUOANYHOCTLIO). [103TOMY HM OQHO M3 HUX HE MOXET WUCMOSb30-
BaTbCHA B KAYECTBE MapKepHbIX BELLECTB.

B obnactn mmnkpobuonornyecknx 3arpa3HeHnin MHOMKaTOPHbIM (He MapkepHbIM) Nnoka-
3aTenem [Ofs OYULLEHHbIX CTOYHbIX BOA SIBIISIOTCS TEPMOTOMEPAHTHbIE KONMAOPMHbIE Bak-
Tepun (TKB). X Hanuune o3HayaeT BO3MOXHOCTb MPUCYTCTBUSA BCEX OCTalbHbIX 3arpA3He-
HUW aTon rpynnbl. OgHaKo MHAOPMATUBHOCTL OTCYTCTBUSA (MPUCYTCTBUSA B npefenax npe-
AenbHO gonyctumoro cogepxkaHus) TKB 3aBucut ot npumeHsiemoro metoga obessapaxusa-
Hus. Tak, npumeHeHne obe33apaXXmBaHUsi XNOPOM HeAOCTaTOYHO 3(PdEKTUBHO NMPUMEHU-
TenbHO K BMpycam 1 LMCTam NpoCTENLLUX.

MpumMeHnTENBHO K 3aMUCCUSAIM B aTMOC(epy cuTyauus onucaHa B nogpasgerne 3.3.

MapkepHbIM BeLLECTBOM 3arpsisHeHus Bo3gyxa Bblbpocamum OC 'CB asnseTtcs cepoBofo-

pog.
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3.2 Copocbl B BOAgHbIe O0BbEKTbI

3.2.1 CopocChbl OT COOPYKEHUN OHYUCTKN FOPOACKNX CTOYHbLIX BOA
3.2.1.1 OueHka hakTU4YeCKNXx cOpPOCOB NO AaHHbLIM aHKeT

[na oueHKkn amMmnccui NPUHATBE BO BHUMaHWe AaHHble o6bektoB OC 'CB, akcnnyara-
UMSA KOTOPbIX, COrMacHO MHopMaunm N3 aHKeT, OCYLeCTBSeTca Hagnexawmm obpasom.
N3 aTon BbIGOPKM, B CBOK oOuvepedb, MPUHATHI BO BHMMAaHWE aHKeTbl, AaHHble KOTOPbIX
He BbI3blBaOT BblpaXXEHHbIX COMHEHUI B COOTBETCTBUN AENCTBUTENBbHOCTN.

B pesynbTaTte npoBeaeH aHanu3 no 3arps3HeHHoCcTn cbpocoB no 200 o6bekTam, aH-
KeTbl KOTOPbIX MPOLWN npeasapuTenbHbIn 0T6OP MO AOCTAaTOMHOCTM M AOCTOBEPHOCTU AaH-

HbIX.
3.2.1.1.1 B3BelUeHHbIe BellecTBa

Mockonbky okono TpeTtben Yactn Bcex OC 'CB cTaHuMm OCHaLeHbl COOPYXEeHUSMN
AO0O0YNCTKKM, KOTOPble NpeacTaBrieHbl B OCHOBHOM 3EPHUCTbIMKU hunbTpamu, Gruopeakropamm
C epLIoBON 3arpy3kon n buonpygamm, To A5 OLEHKN BANAHUSA JOOYMCTKN ANSA CTaHUUW Npo-
n3BOANTENBHOCTBIO MeHee 100 Thic. M3 B CyTKM (Hambonee penpeseHTaTuUBHas BblIOOpKa)
OLleHMBAasNocb Ka4yeCTBO OYUCTKM MO B3BELUEHHbIM BELLECTBaM AN COOPYXEHUN, UMELLNX
A004YNCTKY 1 paboTatowmx 6e3 4OOUMCTKN. DTN faHHbIe NpeacTaBneHbl Ha pucyHke 3.1.

Xopowo BNAHO, YTO B AgvanasoHe oT 5 go 20 mr/n pacnpegeneHve B3BeLIEHHbIX Be-
LWeCTB B OYULLEHHOW BOAE MpaKkTU4ecku coBrnajaeT ONnd CTaHUMWA, UMEKLMX OOOYUCTKY U
paboTalLnMX TOMNbKO CO BTOPUYHLIMU OTCTOMHUKAMM.

Ona 25 % pacCMOTPEHHbIX CTaHUMU OOOYUCTKA OEUCTBUTENBHO NO3BONSET nonyyatb
OUYULLIEHHYIO BOAY C KOHLUEHTpaumsaMM B3BELUEHHbIX BELLECTB MeHee 7 Mr/f, YTO COOTBET-
CTBYET XOpOoLWo paboTaloLmM COOPYKEHUAM AOOHYUCTKN, B OCTasNbHbIX Cry4asix CyLlecTBYLO-
LLInEe COOPYXKEHUS A00UYNCTKN HE 3PP EKTUBHDI.

[Mocne BTOPMYHBLIX OTCTOMHUKOB, 6G€3 WUCMOMb30BaHUS COOPYXXEHUA LOOOYUCTKWU, Ha
80 % CcOOpyXeHU Ka4yeCTBO OYMCTKM MO B3BELUEHHbIM BellectBam He Gonee 15 mr/n, 4to
cooTBeTCcTBYEeT HopMaMm npoektuposaHust B CCCP. T.e. 80 % coopyxeHui Npou3BoaNTENb-
HOCTbIO MeHee 100 Tbic. M3 B CyTKM AOCTUraloT NMPOEKTHOTO KayecTBa OYMCTKU MO B3BELLEH-
HbIM BeLLeCcTBaM.

Bonee Toro, 70 % OYMUCTHBLIX COOPYXEHWN paboTalT C BbIHOCOM B3BELLEHHbLIX Be-
wects meHee 10 mr/n. OTO NOKa3sbiBaET, YTO NPU HU3KOW Harpy3ke Ha BTOPUYHbIE OTCTOMHU-

KW O4YMCTKa CTOKa BenmyMHa MeHee 10 mr/n MOXeT AOCTUraTbCsA C BbICOKOW CTENeHbH
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HaZeXHOCTW. [laHHbIN BbIBOA, HE NMPOTUBOPEYNT 3aKOHOMEPHOCTSM, UCMOMb3yeMbIM NpuY pac-

yeTe BTOPUYHbIX OTCTOMHUKOB.
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PucyHok 3.1 — KymynsiTuBHasi KpuBasi 06ecneYeHHOCTU KOHLEHTpaLMN B3BELLEHHbIX

BewecTts ans OC 'CB c NN meHee 100 Tbic. M3/cyT

MpumeyaHne — 3gecb n ganee napameTp «BCTPEYAEMOCTb BENUYMHBI NOKa3aTensa» o3Hada-
eT, YTo, Hanpumep, Ha ocu Y (ocu opAauHaT) Ans konuyectsa Y1 npoaHanusaMpoBaHHbIX 06bEKTOB
BENUYMHA JAHHOMo nokasaTtens coctaensieT He 6onee X1 mr/n (no ocu abecuunce). T. e. ns rpacuka Ha
pucyHke 3.1. cnegyert, 4to Bce 100 % obbekToB 6€3 A00OYMCTKM MMEKT copepaHne B3BELUEHHbIX
BeLlecTB meHee 60 mr/n, 80 % — meHee 15 mr/n, npumepHo 28 % — meHee 5 mr/n n T. N. N Haobo-
poT, Ha 90,3 % 006bLEeKTOB C AOOYUCTKOMN CoOepXaHMe B3BELLEHHbLIX BELEeCTB He npeBbiwaeT 20 mr/n
nn6o 10 % obbekToB 6e3 AOOUUCTKM XapaKTepusytoTCa COAepXaHMeM B3BELLEHHbIX BELLECTB CBbille
25 %. PasHuua BennumH (Y2-Y1), %, COOTBETCTBYET BCTPEYaAEeMOCTM BENMMYUHbI X B OuanasoHe
(X2-X1). Hanpumep, ans o6bekToB 6€3 JOOUNCTKN COAepKaHMe B3BELLEHHbLIX BELLECTB B AnanasoHe
5-10 mr/n coctaBnseT 70 % — 30 % = 40 % 00bLEeKTOB.

M3 pucyHka 3.1 cneayet, 4to B gnanasoHe MM 100-300 Tbic. M3 B cyTkn 80 % coopy-
XeHun obecneunmBalroT NPOEKTHOE KayYecTBO OYMCTKM Ao 15 mr/n n 60 % — meHee 10 mr/n.
Ons MM 6onee 300 Tbic. M3 B cyTkn 70 % cTaHUMIA yKnaabiBalTCA B NPOeKTHble 15 mr/n.

OddekTnBHaa goounctka HabngaetTca meHee Yem B 10 % cny4daes.
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3.2.1.1.2 BIKs n XMNK

OT1 30 % po 45 % coopyxeHun obecneynsatoT BINKs meHee 5-6 mr/n, 4To CBA3aHO B
OCHOBHOM C CYLLIECTBEHHOM HEOOrpy3Kon COOPYXeHUW, NpuyemM BepxHee 3HayeHne OTHOCUT-
ca k OC c NN meHee 100 Tbic. M3 B CyTKK, 3arpy3ka KOTOPbIX B cpedHeM Huxe. Kayectso
ounctkm oo 10 mr/n obecneunBaeTcs HagexHo Ha 60 % — 75 % COOpYXEeHUN N MOXeT bbITb
OLEHEHO KaK Xopowui pesynbtat gns paboTbl CO BTOPUYHBIMU OTCTOMHMKamMK. KayecTBo
ouncTkm 0o 15 mr/n (npoektHas BenuumnHa gns OC coBeTCKUX BpeMeH MOoCTponku, 6e3 go-
ounctkm) obecneumBaetca Ha 85 % — 95 % cTaHUMi (BEpPXHEE 3HaYeHue — TaKkke Ans
HWxHero ananasoHa [1M).

CyuwiecTtBeHHO 6onblue pasbpoc gaHHbix No XK (cMm. pucyHok 3.2). OcHoBHOM gumana-
30H BenuunHbl XIK, xapaktepHbin ons 50 % cnydyaes, coctaBngeTt ot 30 go 60 mr/n. OgHako
B OTNMn4Yme OT B3BeLLeHHbIX BewecTB U blNKs BennumHa XK 3aBUCUT He TONbKO OT rNyOuHbI
OYUCTKM MO OpraHMYeckuM BeLLecTBaMm, HO U OT cocTaBa MCXOOHOW BOAbl — BUOHeoKucnse-

mou yactu XIK, kotopas n gaet gononHutenbHbl pa3bpoc XIMK B ounweHHoOM BoAe.

100 + —¢
90 /"/’/‘/

80

o o

50
40

30 /,
20 /

%

BcTpeyaemocTb AMana3oHa KOHLLeHTPal MK,

O T T T T T T T T T T T 1
20 30 40 50 60 70 80 90 100 110 120 130 140

KOHLUleHTpauus mr/n

PucyHok 3.2 — KymynatueHasg kpusas obecneveHHocTu XK ans
OC I'CB c NN mexee 100 Tbic. M/cyT

3.2.1.1.3 BnoreHHbIe 3aneMeHTbl

PacnpeneneHne KoHUeHTpauui GuoreHHbix anemeHToB (dopm asoTta u docdopa)

npueegeHo B Tabnuue 3.5.
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Tabnuua 3.5 — PacnpegeneHune KOHUEHTpaunin GroreHHblx annemeHToB (doopm asoTta un doccopa)

3arpsasHsaoLee Be- [unanasoH PacnpepeneHune 3arpssHeHHOCTH No hopmam
LiecTBo 3arps3HeH- asoTa u poccopy docdatos, %, gns OC c MMM
HOCTY, Mr/n bornee 100-300 Tbic. M3/cyT | MeHee 100 Tbic. M3/cyT
300 Tbic. M3/cyT
MeHee 1 30 35 38
1-2 30 15 28
AMMOHUWINHBIN a30T 2-3 16 15 4
3-10 19 27 15
Bonee 10 5 8 15
MeHee 10 40 60 40
A30T HUTpaTOB 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
docdop dpoccaros | 1-1,5 17 17 6
15-25 17 30 35
Bonee 2,5 38 10 35

[aHHble Tabnmubl 3.5 No3BONAIOT caenaTh crieaytolme BbiBOAbI:

a) KacaTenbHO HUTPUUKALNN:

- Ha 50 % — 65 % cTaHuun NPoOUCXOAUT HUTpPUdUKaLMS OO0 OCTAaTOMHOro coaep-

’KaHMs1 aMMOHWUNHOIO a3oTa MeHee 2 MI/N, YTO MOXHO OXapaKTepu3oBaTb Kak XOpoLuui pe-

3ynbtaTt. NpUYNHON 3TOr0 B OCHOBHOM SIBMSIETCA HEeLOrpy3ka COOpyXeHun Gnonornyeckomn

O4YUNCTKM NPpU OOCTAaTOYHOM KOJTIMHECTBE KMUCNOpOoaa,

- Ha 15 % — 27 % cTaHUMn HUTPUdUKaALNA NPOUCXOOUT YaCTUYHO;

- Ha 5 % — 15 % cTtaHuMn HUTpUUKaLmsa NPoUCXoanT HeyaOoBETBOPUTESBHO;

6) kKacaTenbHO AeHUTPUdMKaLNN:

- AONSi CTaHUMIA, Ha KOTOPbIX CoAepKaHue asoTa HUTpaToB He npeBblwaeT 10 mr/n

(40 % — 60 %), cyLeCTBEHHO Bbille OONW CTaHUMA, Ha KOTOPbIX BHeApeHa TexHonorusa ge-

HuTpncpmkaumm (10 % — 20 %). BT0 pasnuume MoXeT ObiTb BbI3BAHO CreayowmMMn npuym-
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HaMW: Hepas3BUTOW HUTPUPUKaALMEN, NPU KOTOPOW a30T B OCHOBHOM OCTaeTCs B BUAE aMMO-
HuUnHoro (5 % — 15 %), cumynbTaHHOW AeHUTpudukaunen (CM. Huxe);
- Ha 15 % — 35 % OC 6anaHc o6pa3oBaHUsA 1 yganeHus HATPAToOB NPUBOANT K MX

coaepxaHuto cebiwe 15 mr/n;

B) KacaTesibHO yaaneHus obuiero asoTa.

KoHueHTpauusa obuwero azota Ha OC npakTnyeckm He KoHTponupyetcs (Kpome 60rb-
LWen YyacTn o6BHEKTOB, HA KOTOPbLIX peanu3oBaHo yaaneHue asoTta). Anga oueHkn agdekTmB-
HOCTM yAaneHust asoTa KoHUeHTpaumm obuiero asoTta Obinn NofyvyeHbl M3 AaHHbIX aHKeT
cnegyowmnm obpasom:

- BXOOALWMM obwmr a3oT — Kak 1,25 oT KOHUeHTpaumm aMmoHuiHoro asota (n. Ceoaa
npaswun [8]);

- 06LWMIM a30T B OYULLIEHHOWN BOAE — CYMMbl BCEX TPEX MUHEParbHbIX oopM + 1 mMr/n
(OpMeHTUPOBOYHOE COaEp)KaHME OPraHNYEeCKOro a3oTa).

PesynbTaTbl OueHKM pacnpegeneHms ah@eKkTMBHOCTN yaaneHnsa asota npuBeaeHbl
Ha pucyHke 3.3. BaxHo noHumaTtb, 4TO Npouecc BO yganseT as3oT Ha NPUPOCT aKTUBHOIO
una (BxoguT B coctaB bakTepun npu notpebneHnm opraHMYeckoro BeELLECTBA) B KONNYECTBE
5-10 mr/n. MNMpwu cpeaHen koHUeHTpaumn obuiero azota 30—-35 mr/n 6aszoBas 3dHEKTUBHOCTb

yOoaneHus a3oTta Haxoautca B auanasoHe 15 % — 35 %.

BcTpevyaemoctnb, %
¥ e)]
o o

30 40 50 60 70 80 90 100

S¢dekTMBHOCTD yaaneHus, %

a) [Ina OC 'CB c MM 6onee 300 Tbic. M3/cyT
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PucyHok 3.3 — KymynaTtusHas kpueas obecnedeHHOCTU 3 EeKTUBHOCTU yaaneHus

obLero as3oTa

AHanuaunpys rpaduki, MOXHO caenaTb creayoLume BblBoabI:

- yaaneHue asoTta Ha npupocT una (6e3 nposBneHun geHntpudukauum), B npegenax

BblleykasaHHbIX 35 %, 0b6bscHseT, cooTBeTCTBEHHO, 10%, 28% 1 30 % npoaHanuanpoBaH-

HbIX Clly4aeB;

- BblpaXXeHHoe yaaneHune asoTta (Xxapaktepusyemoe kak bonee 65 %) obecnevnBaeTtcs

Ha CTaHUUAX C I'IpOGKTHOVI npon3BoanNTEesIbHOCTbIO:

- 6onee 300 TbIC. M3/cyT — 25 % OC (cpeawn Hux gonsa ¢ BHO — 20 %);
- 100-300 Tbic. M3/cyT — 12 % (gonsa ¢ bBHO — 16 %);
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- meHee 100 TbIc. M3/cyT — 25 % (gons ¢ bHO — 14 %).

Mpn aTtom cornacHo Tabnuue 1 (rpada «deHnTpudurkaums») druonornyeckas ovmcTka
¢ yoaneHvem asota (BH[) npumeHsieTca, cootBeTCcTBEHHO, Ha 20 %, 16 % 1 14 % 06bekToB
no rpynnam [MI. Takum o6pa3om, NPOLEHT BCTPEYAEMOCTUN BbICOKOM 3phekTMBHOCTU yaa-
neHus a3oTa NPUMEPHO COOTBETCTBYET KONMUYECTBY CTaHUMIA C BHEAPEHHBIM NPOLECcCOM Ae-
HUTpUdUKaLMW.

OctanbHble 55 % — 65 % coopyxeHun paboTalT ¢ yaaneHnem asota oT 35 % Ao
65 %, T.e.pe3ynbTaToM, KOTOPbIM MOXET OblTb AOCTUTHYT NPU CaMOMPOU3BOSIbHOW Mn
HanaXxeHHoON AeHUTpUdUKaunMm nytem M3MEHEHUSI KUCIOPOAHOro pexuvma B adpoTeHKax,
He UMEBLLMX MO NPOEKTY 30H AeHUTPUdUKaLmm.

r) KacaTesibHO coaepXXaHuUst HUTPUTOB:

- Ha 35 % — 45 % OC cogepkaHne HUTPUTOB He npeBbiwaeT 0,1 mr/n;

- Hanbornee 4YacTo BCTpeyaeTCs KOHUEeHTpaums B agnanasoHe 0,2—-0,5 mr/n;

- cogepkaHue Bbilwe 0,5 oTMevaeTcs BeCbMa peako;

- C y4eTOM 9TUX AaHHbIX HET HUKaKUX OCHOBaHWW onpenenstb BenuunHy MOKpwexos
(0,02 mr/n) kak uenesoe 3Ha4veHne T BOCB,;

[) KacaTenbHO cogepxaHna pocgaTos:

- XOTA TexHonorven ypaneHus docdgopa ocHaweHo 8 % — 10 % coopyxeHun,
KOHUeHTpauun cocdopa occartos meHee 1 mr/n gocturatotes Ha 19 % — 28 % coopyxe-
HUK. B uenom Takon adpdpeKT Bbi3blBaeT ornpeneneHHble BOMpoChl, XOTA B psAe crnyyaes
yaaneHue docgopa MOXeT MpoMcxoauTb Ha HeobopyaoBaHHbLIX AS11 3TOrO OYMCTHBLIX CO-
OPYXXEHUsIX, Hanpumep, Npu cbpoce B CeTb 3HAYMTENBHOIO KONIMYECTBA Xenesa unn antoMm-
HUS C BOOONPOBOAHbIMKM ocagkamun. Ha octanbHbix 80 % coopyxeHun Heobxoaumo ynyu-
WwaTb TEXHOMOMMIO C NePexoaoM Ha yaaneHue gocgopa;

- 0o 40 % OC cbpacbiBaloT 3Ha4YnTENbHbIE KOHLUEHTpauun docdopa dpochaTtoB —
cBblwe 2,5 mr/n.

B uenom, nogBoaa ntornm paccMoTpeHus (bopMm as3oTa B OYMLLEHHOW BoAe, cnenyet
OTMETUTb, YTO Ha MHOIMMX CTaHUMSX OOCTUraeTcs 4acTudHoe yaaneHuwe asota. Cnegyet
NpeanonoXuTb, YTO 3TO NpoucxoauT Grarogaps HanmMyuIo 30H C HU3KMMU KOHLUEHTpaunamm
Kncrnopoga. 3Tomy cnocobecTByeT:

- cywecTtBeHHasa Heporpyska OC 'CB no pacxogy, pa3sBuBlUasacsa B pe3yrbTaTe CHU-
XeHns BogonotpebneHns, Nno3BonsawLas yBenuinTb BpeMSA KOHTaKTa CTOYHOW BOAbl C ak-
TMBHbBIM UITOM 1 NO3BONAOLLIASA pa3BUBATbLCH NpoLeccam HUTpUgUKaumu;

- HeyZIOBNeTBOPUTEITbHOE COCTOSIHWE adPaLMOHHBIX CUCTEM U HEBLICOKME KOHLUEHTpa-

Unn pacTtBOpEeHHOro Kucnopoga BO MHOIMX M3 BbILLUEONMMUCAHHbIX CllydaeB TakKKe npuBoauT K
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pPas3BUTUIO CUMYNbTAHHOW (OQHOBPEMEHHOW) AEHUTPUdUKaALMM U CHMWXKEHMIO obLlero asoTa
Ha 5—7 mr/n. B cuTyauusax ¢ HEBbLICOKMM YPOBHEM COAep>XaHWs obLiero asoTta U BbICOKUM
BpeMeHeM npebbiBaHNS B adpoTeHKax 3TO MOXEeT NPUBOAUTL K JOCTUXEHUIO LieneBbIX Noka-
3aTenen nNo coenHeHUsaM asoTa. HeBblcokas Harpyska Takke nos3sonseT (Mpu CBOEBPEMEH-
HOM BbIBOAE W3ObLITOYHOro una) nonydatb xopowwue pesynbtatbl No Bl1Ks 1 B3BELEHHbIM
BeLecTBaMm.

Kak npaBuno, B 3TUX CUTyaumsix KOHLUEHTpauusa asota amMOHUAHOIO B OCHOBHOM CO-
ctaBndeT oo 3 mr/n, asota HuTpaTtoB 8-15, HUTpUTOoB — MeHee 0,3 mr/n, cogepxaHme goc-
dopa ocdaToB B OUMLLEHHOWN BOAE TaKXKE HEBEMUKO N HE NpeBbILLAET 2 Mr/1.

B ganbHenwem aHanu3e 9Ta BO MHOrOM BbIHYXOEHHO CrOXMBLUAACS TEXHOMNOrus,
4yTOObl OTNMYNTL ee oT BH, umeHyetca BHYC[ — rnybokas 6uonormyeckas ounmcTka ¢ HUT-

pudurkaumen n YacTUYHON CUMYNbTaHHOW AeHUTPUdUKaLnEN.
3.2.1.1.4 TeXHOreHHble 3arpsA3HeHuns

[aHHble N0 coaepPXKaHUID TEXHOMEHHbIX 3arpsA3HEHN B OYMLLEHHOW BOAE NpUBEAEHDI
Ha pucyHke 3.4. B ctatuctudeckyto o6paboTky Obinm BKMNOYEHbI TE€ 3arpsi3HAOLWNE BeLlle-
CTBa, MO KOTOPbIM MPUCYTCTBOBana goctaToyHas Ans aHanusa Bbibopka. B Hee He Gbinu

BKIMKOYEHbI HUKEJb, XPOM, PTYTb, MO KOTOPbIM KOJIMYECTBO [AOAHHbIX Obino CyweCTtBeHHO

MEHbLLEe.
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PucyHok 3.4 — KymynaTuBHbIe KpuBble 06eCrnedeHHOCT KOHLEHTPALMUIA TEXHOTEHHbIX

3arpsi3HEHUN B OYMLLLEHHOW BOAE, MKI/N
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O606LweHne nHopmaLmm N0 COAEP)KAHUID TEXHOMEHHbIX 3arpsi3HEHNA B OYULLIEHHOWN

"CB 1 no achbpekTMBHOCTM UX yaaneHus npusegeHa B tabnuue 3.6.

Tabnuua 3.6 — CBofgHble faHHble MO yAaneHno TEXHONEHHbIX 3arpsa3HeHnii n3 FCB

OcHoBHOW Anana3oH KOH-

H,D,Kpbliixos, MKr/n /% o6b-

€KTOB, rae OHun gocTtura-

OcHoBHOM gnanasoH

appeKkTNBHOCTH

3arpssHa- | LeHTpauum B OYULLLEHHON
toTcs B ounwieHHon NCB / | ypanenus, % / ko-
wee BOAe, MKr/n /Konn4yecTBo KommeHTapum
KpaTHOCTb MpeBbILLEHNS NNYeCTBO
BELLIECTBO 0b6bekToB B 3TOM Agnana-
MOK BepxHen rpaHnyb 06BHEKTOB B 9TOM
30He, %
OCHOBHOrO AuanasoHa awvanasoHe, %
YKeneso 30-300/85 100/20/3 70-99/80
Kagmui 0,02-0,2/83 5/100/- 80-99/74
Menb 2-10/84 1/0/10 70-99/83
Hedtenpoayk-
brenpony 20-180/90 50/15/3,6 90-99/81
Thl
0,01
CepoBogopoa 0-5/91 99,5-100/75
(otcyTcTBKE)/37/500
CrAB 30-160/84 100/58/1,6 90-98/81
Ewe ons 33 %
006beKToB adb-
PEKTUBHOCTb
deHonbl 0,15-3,5/87 1/29/3,5 96-99,8/45 o1t 70 % go
95 %, 6e3 Bbl-
PaKEHHbIX
MaKCMMYyMOB
LnHk 10-50/81 10/6/5 50-96/84
CsuHel 0,05-5,5/90 6/100/— 5-85/54 Octanb-
Hble 46 %
obbekToB
nmetoT agh-
(PEeKTUBHOCTb
yoanenmss  oT
0% po 100 %,
npu paBHO-
MEpPHOM  pac-
npegeneHnn
MapraHey, 0,5-50/50 10/26/5 70-100/65

150




HaHHble no OC Mocksbl n CaHkT-lNeTepbypra [11] no yganeHuto antoMUHUSA, HUKENS 1
Xpoma npusefeHsl B Tabnuue 3.7. JaHHble npuBeaeHbl 3a 3 roga ana OC r. Mocksbl (8 °C u
nx otaenbHbix 6rokoB) n CankT-Metepbypra (5 °C).

Tabnuua 3.7 — Yganenue antomMuHus, Hukenst u xpoma no OC Mocksbl n CaHkT-lNeTepbypra

O hekTUBHOCTL yaaneHus 3arpsasHaoLWmnx seecTts, %
HaceneHHbIn NyHKT
Hwukenb Xpom AnoMUHUR
Mocksa 50/71 85/93 93/97
CaHkT-leTepbypr 40/54 HeT gaHHbIX 59/80

I'Iepe,u, qepToﬁ — MUHUManbHoe 3Ha4YeHune, nocrie 4epTbl — cpegHee 3Ha4YeHne.

PesynbTaThl aHanu3a, npuBegeHHble B Tabnuuax 3.6, 3.7, NO3BONAT caenaTb cre-
AyLime BbiBOAbI:

1) ana 6onblMHCTBaA paccMmaTpuBaeMblX 3arpsi3HEHUMA Laxe OCHOBHOW [uana3oH
pa3bpoca KOHLEHTpaUun B OYULLLEHHON BOAE COCTaBMsIET Nopsaok u bonee, TONbKO Ans Me-
AN 1 uuHka — nonnopsgka (B 5 pa3s). [NpuyemM npakTnyeckn Ona Bcex 3arps3HeHUn BHYTPU
3TUX AMana3oHOB OTCYTCTBYIOT Anana3oHbl 6omnee 4acTon BCTpe4aeMoCTu U pacnpeneneHme
BESIMYUH HOCUT BO MHOIOM paBHOMEPHbIA Xapaktep. T. e. 4nsa aTUX 3arpsi3HEHNN HEBO3MOX-
HO HWM onpeaenuTb Hanbornee BEPOATHbIE, HU NPeAerbHbIE KOHLEHTPaUUM B OYULLIEHHOWN BO-
ae. OTO NO3BONSET yTBEPXOaTb, YTO KOHUEHTpaLMU TEXHOTEeHHbIX BELeCTB B OYMLLEHHOM
BOAE He MOryT OblTb NPeAMETOM TEXHONIOMMYECKOrO HOPMUPOBAHWS,

2) (bakTnyeckne BENUYUHBI KOHLIEHTPaLMA MPaKTUY4ECKM HUKAK He COOTHOCATCHA C
nﬂ,KpquosI

-NO OBYM BellecTBaM — KaaMWIO M CBMHLY, Ha Bcex npobax pocrurarTtca
rl,D,Kpquos;

-N0 OBYM BewectBam — Megu WU LMHKY MPaKTUYECKM HUM Ha OOHOM obObekTe
MOKpu6xos HE gocturatoTes. [Ana mean dukcupyetcs Hambonbluas KpaTHOCTb MpeBbille-
Hua — B 10 pa3 no BepxHen rpaHnLe OCHOBHOrO AMana3soHa;

- M0 NATU TEXHOreHHbIM BellecTBaM (HedpTenpoayKThl, Xeneso, MapraHel, eHo-
nbl, cepoBogopon) BepoATHOCTb aocTMkeHna [MOKpuexos cocTaBnsetr 15 % — 37 %,
T. €. ABNgeTcsa HebONbLUOW;

- no CIMNAB MNAOKps6x0s AOCTUraeTca Ha 58 % 0O6bEKTOB;
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3) ons 6ONbLUMHCTBA TEXHOMEHHbIX 3arpsi3HEHMIN OCHOBHOM AnanasoH 3¢eKTUBHOCTH
yaaneHns BeCcbMa BbICOK:

- Ans Xenesa, KagMus, Men U MapraHua, XpoMma, antoMUHUS OH HaXOAUTCS B Ana-
nasoHe 70 % — 99 %,

- ans HedTenpoaykTos, cepoBogopoaa n CINAB — 90 % — 100 %;

- Ans oeHOoMNoB N UUHKa OOCTUraloTCHA BbICOKME 3HA4YeHUs, HO Auanas3oH BecbMa
pa3MbIT U Ha4YnHaeTca npumepHo ¢ 50 %;

- ANS CBMHUA AManasoH Ype3BblMavHO pa3MblT, YTO, OOQHAKO, HE UMEET MpaKkTuye-
CKOro 3Ha4YeHus:, Tak Kak Bce 3HauveHust Haxoaatca Huxke MOKpe6xos;

- 3 PEKTUBHOCTb YAANEeHUs HUKENs HeBervka, CpefHue 3Ha4YeHus COoCTaBnAwT
55 % — 71 %;

4) 0N OKUCNSIEMbIX TEXHOTEHHbIX 3arpA3HEeHUn yganeHue npoucxoauT Haubonee
a(PPeKTUBHO, YTO NOATBEPXKOAET TeopeTMyeckme npeacTaBneHmst No JaHHOMY BOMNPOCY, U3-
noXxeHHble B nogpasgene 3.2. OgHako NpuynHbl Bonee HU3KMX, HEXeNnn OCHOBHOM Auana-
30H, 3Ha4eHun 3(PEPEKTUBHOCTN He n3y4veHbl. BecbMa BEpOATHO, YTO OHM Bbi3BaHbl Gonee
HU3KMMU 3HAYEHUAMM BXOOALEN KOHUEHTpaumun. NoaTomMy HET OCHOBAHWW YCTaHOBUTL ANS
OKUCNSAEMbIX TEXHOIEHHbIX 3arpA3HEHUN TEXHOMOMMYECKUN HOPMAaTMB MO HWXKHEW rpaHuue
OCHOBHOrO AnanasoHa ap{eKTMBHOCTU yaaneHus,

5) BCe Tsxemnble MeTanfbl XapakTepu3ylTCs BeCbMa LUMPOKMM OCHOBHbIM Auanaso-
HOM pa3bpocom adbdekTnBHocTU: B npegenax 30 % — 50 %. OTo 0AHO3HA4YHO He No3BoNseT
ncnosib3oBaTtb 3PPEKTUBHOCTD yaaneHUsa Kak TEXHOSTOrMYeCKUn HOpMaTuB,;

6) B LLlesIOM MOXHO cAenaTb BblBO, YTO, HECMOTPS Ha TO, YTO BCE COBPEMEHHbIE TeX-
Hororum ounctkm 'CB He paccuyuTaHbl Ha yganeHue TeXHOreHHbIX 3arpsisHeHuUn, ux yaarne-
Hue npomncxoauT BecbMa 3adpdekTMBHO. OKUCNAEMbIE 3arpA3HEHUS yOansaTCs NPUMEPHO Ha
ypOBHe o6LWwux opraHndecknx sarpssHeHun (no BlKs), a Taxensle meTansibl — B OCHOBHOM
CYLLIECTBEHHO Bbile, YeM a30T n doccop npyn 06bIMHOW TEXHOMNOrMM BUONOrMYEeCKON OYMCT-
Kn;

7) 0QHaKo, KOHUEHTpaLMM TEXHOrEHHbIX 3arps3HEHNn B OYULLIEHHOW BOAE pacnpene-
NATCA cnyyYyanHbiIM 06pa3oM M Mano 3aBUCAT OT KOHLUEHTpauui B MNOCTynawLlen Boae.
T. e. 3TOT npouecc npoucxoauT BecbMa 3(PEPEKTUBHO, HO He MOXET KOHTPONMpOBaTbCs
cnyx6om akcnnyataumu.

C yyeToM TOro, 4TO B pasferne 2 nokasaHo OTCYTCTBME TEXHONOrMK1, LenesbiM obpa-
30M yaansawwmx TEeXHOreHHble 3arpA3HEeHUs, U BbILWEN3NIOXEHHbBIX pe3ynbTaToB aHanuaa
AaHHbIX TEXHOMOMM4Yeckoe HOPMMPOBAHNE Kak KOHLEHTPaUun B OYULLEHHOW BoAe, TaK 1 ad-

CbeKTVIBHOCTVI vyoaneHuna AOnd TeXHOreHHbIX 3arp;|3HeHvu7| npeacrtaBnAaAeTcd HeBO3MOXHbIM.
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B npaktuyeckon pabote no HOPMUPOBAHUIO 3ArpPA3HAOLMX BELLECTB HA OCHOBE TEXHOSOM-
yeckux nokasatenen HOT HeobxoQMMO OrpaHMuYnTLCS 3arpaAsHaWmMMK Bewectsamm — TT1
BOCB.

3.2.2 Copocbl COOPYKEHUN OYUCTKU NMOBEPXHOCTHbLIX CTOYHbIX BOA,

OueHka cbpocoB [ICB npuBegeHa no AaHHbiM YT «MocBogocTok» #

YT «Bogokanan CaHkt-lNeTtepbypra» B Tabnmuax 3.8 n 3.9.

Tabnuua 3.8 — 3ddekTnBHoCTb pabdoTel OC MNCB MY «MocBogocTok»

OddektnBHoCcTL | OcTaToOuHOE coaepxaHune, Mr/n
yaaneHus
Ne Tvn coopyxeHws B3BelleHHbIX | HedpTenpoayk- | VMKOum *
nnasaLLero
Mycopa, % BELLECTB TOB
1 |MNpyAabl-OTCTONHUKM 100 10-15 1,5-2 21-50
2 | CoopyXeHuss kaMepHoro Tuna 100 12-20 3-8 19-46
3 | lMeckonoBkun 70 50-100 10-20 60-120
4 | luToBbIE 3arpaxaeHus 90 40-70 5-10 33-64
5 | TOHKOCIOWHbIE COOPYXEHNSA 100 8-10 1-2 6,6-12
6 | TOHKOCMOWHbIE COOPYXXEHUS C
100 8-10 0,1-1 2,1-7
BuoTexHonornen (3MXopHUs)
7 | CoopyxeHus rnybokon 04NCTKM
100 2-5 0,05-0,5 0,8-3,5
(»0C)
8 |[abuoHHble hUnNbTPaLMOHHbIE
100 3-7 0,1-1 1,1-6,4
coopyxeHus ¢ buonnaTto

*CMm. 3.2.4.

Tabnuua 3.9 — 3ddekTnBHocTb padoTel OC MNCB IMNYI «BogokaHan CaHkT-MNeTtepbypra»

dakTnyeckas CopepxxaHue (Bxof / BbIXOA),
HaumeHoBaHWe | mpowssoau- mr/n
CoctaB OC
COOpYyXeHnda TEeJNIbHOCTb, B3BeLUEHHbIX
HedpTenpoaykToB
m3/cyT BeLLeCTB y

MynkoBo-3 780 TopdsiHble punbTpbl — KBapLEBbIE 107/4,9 6,9/0,31

PUNLTPbI — YronbHble PUNBTPbI —

Y®-obe33apaxunsaHue
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dakTuyeckas CopaepxaHue (Bxop, / Bbixon),

HaumeHoBaHWe | npou3Boau- mr/n
Coctas OC
COOpYyXeHnda TEeINbHOCTb, B3BELUEHHbIX
HedpTenpoaykToB
m3/cyT BELLeCTB Y
KonnuHo 1420 "opu3oHTanbHbIE OTCTOMHUKM — ABYX- 16,6/11,0 0,09/0,05

CTyneH4aTble UNbTPbLI C 3arpy3koii 13

CUHTETM4YeCKoro matepuana

OCHOBHbIM HeJoCTaTKOM NPYAOB-OTCTOMHUKOB SBNSETCH TO, YTO OHW MPOEKTMPOBa-
ncb gns paboTbl B NPOTOYHOM pexume M paboTaloT No MpPUHUMNY OTCTOMHUKA-
BblTeCHUTENS. JMdeKT 3afepXaHus B3BELUEHHbIX BELWecTB B TaKMX COOPYXEHUSIX
He npeBblwaeT 20 % — 40 %, adpeKkT Nno HedTeENpoAyKTaM O4YeHb Man. ATO 0ObACHSAETCA
Tem, 4to (no kparHen mepe B MockBe n CaHkT-lleTepbypre) Gonblias YacTb B3BELLUEHHbIX
BewecTB NCB aBnaeTcsa o4eHb MenkoaMCnepcHOW (YacTuubl MMUHLI, NPOAYKTbl UCTUPAHUA
AOPOXHOrO NOMOTHA U aBTOMOKPbLILEK) U ocedaeT odeHb MearieHHo. bnarogaps cywectsen-
Homy cogepxaHuto CIAB (npudem mnx tem 6onblue, YemM BbIlE KynbTypa coaepXaHusa [o-
POXHbIX MOKPbITUI) MPOUCXOOUT MPaKTUYECKU MOSIHOE 3AMYyrbrMpoBaHne HedTenpoayKToB,
NPenaTCTBYIOLLIEE UX FPaBUTALNOHHOMY OTAENEHUIO U KoanecLeHunu.

Bonee Toro, ¢ yBennyeHmem pacxoga NoBEpPXHOCTHOIO CTOKa, KOTOPbIN MMeeT MecTo
npy BbiNa4eHUN NHTEHCUBHbIX OOXAEW, CKOPOCTb ABMXEHUSA BOAbI B HUX CYLLECTBEHHO BO3-
pactaeT 1 NPOUCXOAMUT BbIHOC paHee BblAereHHbIX 3arpA3HEHNN.

B Havane akcnnyaTtaumm OTCTOMHUKN KaMepHOro Tuna obecneymBatoT ahpekT o4ncT-
KM CTOKOB MO B3BeLUEHHbIM BellectBam Ao 70 %, no HedpTenpoayktam — He 6onee 10 % —
15 %. OpgHako nocnegyrowasa aKcnnyatauns 3TUX COOPYXKEHUW NpeacrtaBndeT 3HaunTerb-
Hble TpyaHocTu. [Nocne 2—3 goxaen KacceTHble PUNbTPbl BLIXOAAT U3 CTPOS U ABNSAIOTCA UC-
TOYHMKOM BTOPUYHOIO 3arpsA3HEHNSA CTOYHbIX BOA.

Mpyabl-OTCTOMHMKKN, AOMNOMHEHHbIE TOHKOCNOWHBbIMKU Briokamn, MMetoT Gonee BbICOKUM
3(PPEKT OUYNCTKM CTOYHLIX BOA OT B3BELUEHHbIX BELWECTB U HePTENPOAyKTOB, HO Npu nepe-
MEHHOM YpPOBHE BOAbl B COOPYXEHUSAX Takke He obecnedmBaloT Tpebyemoro kayecTtsa
OYUCTKM NpY OTBEAEHUN B BOAHbIE 00BHEKTbI. OP(PEKTMBHOCTb CyLLECTBEHHO BO3pacTaeT npu
NCronb30BaHUN peareHToB.

AHanna pabotbl POC nokasan, 4TO MO OCHOBHbIM 3arpA3HAKOLLMM KOMMOHEHTaM O0-
CTUraeTcsl Henmnoxon a@EKT OYUCTKM NO CPABHEHUIO C OPYrMMU CTaHUMSIMWU, HO UMEKTCH
B6onblwme npobnemsl ¢ akcnnyaTaumen NoNNMCTUPOIbHBIX (PUNbTPOB.

M3 aHann3a Heckonbkux Hambonee 4acto NPUMEHSEMbIX TEXHOMOrMYECKUX CXEM

O4YUNCTKM NOBEPXHOCTHbLIX CTOYHbIX BOA CrieayeT, 4YTO NpPakKTUu4eCKkn BC€ OHU HE obecneumBatoT
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yCTaHOBIEHHble TPebOBaHNSI K Ka4eCTBY OUMCTKM NPU OTBEAEHUW B BOAHbIE 00BbEKTHI pblbo-

X03ANCTBEHHOro HasHa4veHus gaxe no TIMO MNCB.
3.2.3 UHTerpanbHas oueHKa cOpocoB B BOAHbIE 00 HLEKTbI

O6ocHoBaHHas B pasgene 1 HeobxoammocTb obecrneyeHusi HanbornbLIEN 3KOSOro-
3KOHOMMYECKOM adhdpekTUBHOCTM Npu nepexode Ha HOT TpebyeT pa3paboTkm KpuTepus Bbl-
B6opa 06bEKTOB, HyXOaKLWeEeNCa B nepBooyepeaHoOn mogepHusauun. [ina atoro Heobxoanmo
NPUMEHSATb CUCTEMY MHTErpanbHOW OLEeHKM KayecTBa O4uLleHHOW BoAbl. B aTom kavecTtse
yOooOHO MCnonb3oBaTb CYMMY OTHOLUEHWMA KOHUEHTpauuni 3arpsasHeHun Ci (dhakTmyeckoro
nMBO MPOEKTHOrO) K LieneBbiM TEXHONOMMYECKMM MoKasaTensaM. OTOT KpuTepuarbHbli napa-
METP aHariorMyeH no MpUHUMNY pacdeTa «rnokasaTento aHTponoreHHowm Harpy3km» (MAH),
npeanoxeHHomy B pabotax PocHUMBX [17]. dusmyeckuin cmbicn BenmunHbel NMNAH (cornacHo
nosnumm ero pas3paboTymkoB) — CyMMa YCIIOBHOW KpPaTHOCTU pas3baBrieHust YNCTOW BOAOW
ANA OOCTUXKEHUS LeneBon BeNMYMHbI MO KaKAOMY U3 MCMONb30BaHHbIX NokasaTteneun, oTpa-
Xarowiemy onpeeneHHbli Bug HeraTMBHOro BO3AencTBusa. B gaHHOM cnpaBoOYHMKE Nogo6-
HbIN KpUTepuarnbHbI NapaMmeTp NPUMEHAETCA Mo4 Ha3BaHUMEM «UHTErpasibHbI nokasaTernb
kavyecTtBa ounctkmn (UIMNMKO)». B otnnumne ot napametpa NAH, AMKO onpepensaetca no orpa-
HUYEHHOMY NnepeyHio nokasartenen — Tonbko no TIN BOCB, n Tonbko NO ogHOMY BUAY Hera-
TMBHOrO BO34ENCTBUSA Ha BOAHble 06beKThl (cOpocy 3arpssHsaowmnx Bewects). OcTanbHble
namepsaemble npu KoHTporie OC BenUYMHbI XMMUYECKUX 3arpsa3HEeHU, Kak nokasaHo B pas-
aenax 2 n 4, He ABNSAOTCA LeSbio NPUMEHSEMbIX TEXHONOMN U HE AOSMKHbI NPUHUMATLCA BO
BHUMaHue npu pacdete UIMKO.

[na kaxgon KOHKpeTHOM npobbl CTOMHOW BOAbI MK (MO CpegHUM AaHHbIM) AN KOH-
KpeTHoro obbekTa:

Ci

MHKOuTni = m

V”_'KOuTn = (ZV”_IKOI);

roe ¢ — (pakTnyeckasa KOHUEeHTpaLums 3arpsasHstoLLero sewecTsa i, Mr/n;

Curni — 3HA4YEeHME LeneBoro TexHonornyeckoro nokasarens (LUTM) gns sBewectsa i, Mr/n.

MpMeHNTENBHO K 3agaye MHTerpanbHOW OLEHKM KadecTBa CTOYHOM BoAbl 6e3pas-
mepHbin napameTtp WMKO ynobHee paccmaTpuBaTth He Kak yaenbHbii o6bemHbi (MAH), a
KaK ygerbHbli MacCoBbIN NapaMeTp — HaCKOMbKO JaHHasa CTOYHasa Boda B cymme bornee 3a-

rpsi3HeHa, Yem CTOYHasa BoAa C rnokasartenamu, pasHbimu LITT.
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3HayeHna MNOKpuexos SBNAIOTCA (MPUMEHUTENBHO K O0BCy)XaaemMoMy BOMPOCY) OpUEH-
TMPOM ANA COBEPLUEHCTBOBAHUA TEXHOMNoOrnyeckmx npoueccoB. OgHako HeOOCTMXKMMOCTb
nmbo TpyaHOAOCTMXKUMOCTb psiga 3HavyeHun [N0Kpuexos OaXKe MO pacyeTHbIM MoKasaTensam
(BIK, a30T aMMOHUNHBIA N HUTPUTHLIX, docop docaTtoB — ana CB, HedbTenpoayKTbl —
ana NCB) penaet HeuenecoobpasHbiM UCMONb30BaHWE MX ONSA Lenen TEXHOMOrM4YeCcKoro
aHanusa.

[na oueHkM ammuccmi nogoTpacnu LenecoobpasHo BOCMOMb30BATLCS MOHATMEM Le-
neBbIX TexHonornyecknx nokasatenen (LTIM), peanudyembix ¢ ncnonbsosannem HAT, koTo-
pas OoMmKHa NPUMEHATLCS B yCroBusax cbpoca B Hanbonee sawuwiaemble BOAHbIE OOBbEKTLI.
TexHonornyeckoe 060CHOBaHME 3TUX BENUYMH NpMBELEHO B pasgenax 4-5.

B pasgene 6 B Lensx oueHKN HeraTMBHOIO BO3A4ENCTBUSA Ha BOAHbIE OOBEKTbI UCMOSIb-
3oBaH kputepun UMKO, paccumtaHHbIM Kak cymma oTHowweHu BenniunH Ci K MOKpuexos (Cpx),
nmeHyembli UIMKOpx. [NA OTNMYMA OT HEro BbILLEONUCaHHbIN KpUTEPUN Aanee MMeHyeTcs
NMKOurn.

3HayeHus LTI, npumeHeHHble ana pacdeta UIMKOum ana OC CB npuBeneHbl B
Tabnuue 3.10.

Tabnuua 3.10 — 3HayeHuna LTI, npumeHeHHble ans pacyeta UMKO ana OC 'CB

lNokasaTtenb 3HayeHne Cymi, Mr/n
YHuBepcarnbHble
BsBelueHHbIe BelllecTBa 5
BIMKs 3
XMK 30
A30T aMmmoHUIHbIX conen (N-NHa) 1
A30T HuTpaTtoB (N-NOs3) 8
A3z0T HuTputoB (N-NO2) 0,1
doctop docoartor (P-PO4) 0,5

Tonbko gnst 06bEKTOB, Noanagatowmx nog gervicteue XEJTKOM [8]

Unu pyrx MexayHapoaHbIX COornalleHuii

A30T 06 * 10

O6wmn docdop * 0,5

3HauveHus LUTTT gna OC MNCB npueeaeHsbl B Tabnuue 3.11.
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Tabnuua 3.11 — 3Hadenna LTI gns OC NCB

Mokasartenb 3HauveHne Cymi, Mr/n
B3BelueHHbIE BellecTBa 5
HedTenpoaykrhbl 0,2

B Tabnuuax 3.12 n 3.13 npmBeaeHbl OCHOBHOM AMana3oH coaepXaHust 3arpsasHAoLLnX
BELLECTB B OYMLLEHHOWN BOAE, NO IKCNEPTHOM OLEHKE YNEHOB TeXHUYEeCcKon paboyen rpynnbl,
cbpacbiBaeMom B BOAHbIE 0OBEKTbI A4S151 OCHOBHbIX MPUMEHSIEMbIX TEXHOSOMMIN U pe3ynbTaThl
pacyeTta 3HaveHna UIMKO gns kpanHux 3HavyeHun 3Tux amanasoHoB. CornacHo copmyne
pacyeTa, Nnpu 7 3a4eUCTBOBAHHbIX MoKasaTenax npuM COOTBETCTBUM MOKasaTenen kavecrsa

ouncTtkm 3HadveHmam LTI sennumHa UMKOym coctasuT 7,0.

Tabnuua 3.12 — OCHOBHOWN AMana3oH coaepXaHns 3arpsi3HSOLLMX BELECTB, OTHECEHHbIX K TT1

BOCB, B ounieHHOM Boae, cOpacbiBaeMOl B BOAHbIE OOBLEKThI

[unanasoHbl KOHLEHTpaLWUii 3arpasHAoLLMX BELWeCTB, Mr/n
TexHonorum

BaB. B-Ba BIMKs XK 4 N-NHa N-NO3 N-NO2 P-POa4
BO ! 12-20 8-15 30-50 6-25 0-105 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
BHA 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
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 pesdynbTaTamu, JOCTUIHYTbIMU Ha cTagumn 6uo-
Ed 5-10 1-3 NOrMYeCKON OYUCTKM

1 Harpyska Ha OC c BO 6nuska k NpoekTHON, HUTpudmkaums mexHee 50 %.

2 CoopyxeHus BO c Harpy3koi Ha HUX He Bbilwe 60 % OT NPOEKTHOW, C Pa3BUTON HUTPUMUKALMEN N YaCcThu-
HOW AeHUTpUdUKaLNEn.

3 [Ins BCeX TeXHOMNOrMIn, HaumHasa ¢ bH, ananasoH 3Ha4YeHuin cogepkaHusl B3BELLEHHbIX BELLECTB NPUBOAATCS
AN NPOEKTHOW Harpysku no NpUTOKY CTOYHbLIX BOA,.

4 B 3HaunTENbHONM CTENEHMN 3aBUCUT OT JONM U XapakTepa cOpocoB NPOMBbILLNIEHHbIX CTOKOB.

5 Ins BO n BH xapakTepusyeT cTeneHb HUTpPUMDUKaLMKN, NS OCTamNbHbIX TEXHOMOMIM — CTeNneHb AeHUTpUdK-
Kauuu.

CnegyeT yuntbiBaTh, YTO HE BCE MokasaTenu B 0OHOW Npobe OYMLLEHHbBIX CTOYHBIX BOA MOTyT ObITb OAHOBpE-
MEHHO BJIM3KM K OOHOM U3 rpaHuL, AMana3oHoB (BEPXHEN UMM HWKHER). Tak, Npu BbICOKUX 3HAYEHUSAX aMMO-
HUAHOrO a3oTa a3oT HUTPATOB ByAEeT N0 HUXKHEN rpaHuLe Anana3oHa 1 HaobopoT.
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Tabnuua 3.13 — BenuunHa nHterpansHoro nokasarens kadectsa o4ncTkn UMKOym ANs pasnmnyHbIX

TexHonorum oymnctkn 'CB

BennumHa UMKOym onga gnanasoHa KOHUeHTpauui no tabnuue 3.12
TexHOMOMM 6e3 Jo0YNCTKM C A00YUCTKOM
ANS MUHUManbHbIX | AMs MaKCUMarnbHbIX | ANS MAHUMAnbHbIX | Ans MakCMMarbHbIX
3HaYeHun 3HaYeHun 3HaYeHun 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® 59 13,3 4,5 11,5
BHOB® 6,3 13,8 5,0 12,0
BHOBX® 59 13,3 4,5 11,5
uTn 7,0 7,0 7,0 7,0

C yyeTOM NpmMBEOEHHbIX BbIE OAaHHbLIX aHanuM3a cuTyaumm Ha obbekTax n pesynbTa-
ToB pacyeTta UMKOym BECbMa CyLLLECTBEHHO AENCTBME HA KQ4YE€CTBO OYULLEHHOW BOAbI TaKUX
haKTOpPOB CHMXEHNSI COPOCOB 3arpA3HAOLLMX BELLECTB, Kak HeJorpy3ka COOPY>KEHUIN, HU3KO-
KOHLIEHTPMPOBaHHbIE CTOYHbIE BOAbI, @ TaKKe ABMEHNS CUMYNbTAaHHON AEHUTPUdUKaLUnN.

O6palaeT Ha cebsa BHUMaHWe 6nu3octb 3HadeHnn UMKOum ona npouecca bH (kak
pesynbtata nposegeHna 5O Ha OC ¢ Heaorpyskomn) K nokasaTensim COBPEMEHHbIX TEXHOMO-
mn (HaunHaa ¢ BHOX®). PasHuua BenuyuHbl NMKOym BH n BHOX® coctaBngaet 50 % —
60 %, Torga kak anga npoueccos bO n BHOX® oHun pasnnyatotca B 2,8-3,6 pas.

Takum obpasom, npu GNN3KON CTOMMOCTM paboT PEKOHCTPYKLUMS coopyxeHun ¢ BH (¢
YaCTMYHOM AeHUTpUdUKaLmen) 4act IKONOro-aKOHOMUYECKNIN 3(PEKT B HECKONBKO pa3s HU-
Xe, YeM PEeKOHCTPYKLUMS coopyxeHun BO ¢ xyawmmmn nokasaTensaiMm O4nLLIEHHOW BOAbI.

M3 tabnuubl 3.13 Takke XOpOoLWOo BMAHaA Manas akonornveckas addeKkTMBHOCTbL O0-
ounctkm — B npegenax 1,0-1,8 eannny, NMKOym, YTO CylLeCcTBEHHO HWXe pa3bpoca kpaun-
HUX 3HAYEHUN NPaKTUYECKOro AnanasoHa OS5 KaXaom U3 TEXHOMOr1Nn.

Xopollee Ka4eCTBO OYUCTKM Ha PaCCMOTPEHHbIX HEOOrPY>XEHHbIX coopyxeHusix ¢ bH
C YaCTUYHOM OeHUTpudUKaumMen Henb3s cYnTaTb UCMOSIb30BAHUEM COBPEMEHHOM TEXHOMO-
rmn. OHO XapakTepu3yeTcsl BbICOKMMWN SKCMNyaTaUuNMOHHbIMK 3aTpaTamMu 3a CHeT HU3KOW adp-
PEeKTUBHOCTM aspaunn, He rapaHTMpyeT ctabunbHoro pesynbtaTta. OgHako 6eccrnopHo, YTo
nogobHble 06BbEKTbI HE AOMKHbI CTAHOBUTLCA NPUOPUTETHBIMU AN PEKOHCTPYKUMK. Cucte-
Ma HOPMMPOBAHWA AOSMKHA Co3gaBaThb YCNOBUS AN NPUOPUTETHOW MogepHusauun bonee
npobnemMHbIX 06bEKTOB, cOpacbiBaOLWMX CYLWECTBEHHO 60fiee BbICOKME KOHLEHTpauun —

00beKTbl ¢ nonHown 6uonoruveckon oymnctkon ¢ UMKOym cebiwe 30.
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Ha pucyHke 3.5 npusegeH aHanna senuunHol AMKOym ana Tpex ananasoHos MM OC
CB.
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PucyHok 3.5 — KymynatusHas kpueas obecnedeHHocTr BenmunHbl MKO

anst OC 'CB, no guanasoHam 1 ansi Bcell BbIGopkn 00 bEKTOB

PacueTt nokasatens MNKOum anga Beibopku 13 200 o6bekToB nossonseT pa3genuts OC

r) ons scex npoaHanuanpoBaHHbix OC CB

'CB Ha cnepytoLwime kateropuu:

- MeHee 7 — coBpemMeHHble OC, NOCTPOEHHbIE (PEKOHCTPYMPOBAHHbBIE) MO TEXHOSOM-

AM yaaneHus asoTa u poccopa;

- 7-10 — OC, pocTtaTo4HO xopoLwlo paboTatoLwme (Kak MUHUMYM C AeHUTpUudmKaumen);

-10-15 —

yaadHo) OC, paboTatowwme xopoLlo, npesbiwatrowme 3HadeHus LITI HemHorum 6onee 4yem B

2 pasa;

- 15-30 — OC, pabotatowme ygoBneTBOPUTENBHO NO TEXHOMOMMM nosHon Guonoru-

YeCKOMN OYUCTKHU;

HEPEKOHCTPYMPOBaHHbIE (TMGO PEKOHCTPYMPOBAHHbIE HEAOCTATOMHO

- cebiwe 30 — OC, paboTatowme nmnoxo.
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Takum obpasom, nokasatenb UMKOym nossonset ogHo3HavyHo onpegenutb OC, Ko-
Topble 065a3aHbl nepexoantb Ha HOT nepBooyepenHbiM obpasom: ato OC, nmetowme UMKO

cBbile 15.
B Tabnuue 3.14 nokasaHo pacnpegenieHme rpynn COOpPY>XeHWU Npu YCTaHOBNEHUMN NO-

pora 3HayeHusa NMKOuyrm, pasHoro 15.

Tabnuua 3.14 — Pacnpegenerne OC 'CB no cpo4yHOCTU MOLEPHM3aLUMM Ha OCHOBE 3HAYeHUs
MI-IKOuTn

Pacnpegenenune ob6bekToB,%, ana OC c MMM

Mokasarenu Gonee 300 | 100-300 | meHee 100

Tbic. M3/cyT Tbic. M3/cyT | TbIC. M3/CyT
[ons obvekToB ¢ NMKO meHee 1 paBHo 15, B TOM uMcne 45 44 46
- obecneumBaloT yganeHue asorta u dpocdopa 10 10 8
- obecneymnBaloT XopoLLee Ka4eCTBO O4YUCTKM 6e3 PEKOHCTPYK- 35 34 38

Lmu

Jons o6bekTtoB ¢ AMKOyr BbIWe 15, 55 56 54
B ToM ymcne ¢ UMKOym Bbiwe 30 12 12 15

[na pocTumxkeHust HanbornbLUENn 3KOMNOro-aKOHOMUYEeckon 3dEKTUBHOCTN LENecoob-
pasHO NpefocTaBUTb OOBbEKTaM, XapakTepU3yHLMMCHA XOPOLUMM KayeCTBOM OYUCTKM — C
BenuumHon UIMKOym meHee 15 (kpome cbpacbiBaloLLMX OYULLEHHBIE BOAblI B 0COB0 OXpaHs-
eMble BOAHble 00BbEKTbI M BOAHbIE O0BEKTbI, OTHOCALLMECH K 30HaM OENCTBUSA MEXAyHapoa-
HbIX KOHBEHLNIN), OTCPOYKY Ha PEKOHCTPYKUMIO Ha nepuoa Ao 7 net (NpupaBHAB MCMNOSNb3ye-
MYIO UMW TexHorornio K BpemeHHor HOT) 6e3 paspaboTkn nporpaMm NOBbILLEHUS 3KOMOrn-
Yyeckon apeKkTUBHOCTU. Mpn PEKOHCTPYKLMN Taknx OObEKTOB yAernbHble KanutanbHble BRO-
XeHus ByayT Ha TOM Xe YPOBHE, YTO U ANs OCTalnbHbIX, @ BOT CHWXEHne macchl cbpoca 3a-
rPA3HEHUN N, COOTBETCTBEHHO, dKonornyeckasa apekTMBHOCTbL OyayT HE CTOMb CYyLECTBEH-
HbIMKn. MogepHusauna nogobHbIx 06 bEKTOB AOSMKHA NPOU3BOANTLCS Ha crneylowem aTane.

Pacuet UMKOuym ansa NCB npueeaeH Bbiwe, B Tabnuue 3.8.
3.3 Bbi6pocbl B atmocdepy

lMpencraBuTesnibHble AaHHbIE NO PAKTUYECKMM IMUCCUAM B aTMOCEPHbIN BO3OYyX AN

GonblMHCTBA noanpoueccoB OTCYTCTBYHOT, TaK KakK M3MepAeMble TOYeYHble NCTOYHUKN Bbl-
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OpocoB NpUCYTCTBYHOT TONbKO Ansa nognpoueccoB Ne 1, 16A, 20, 21. [Ins ocTanbHbIX NoAa-
npoueccoB B nogasnsiowemM 60nbLUIMHCTBE CryvaeB BbIOPOCHI NPONUCXOAAT C OTKPbITOM MO-
BEPXHOCTWN COOPYXXEHUN.

KnoyeBbiM B MMPOBOM MpaKkTUKe OLEHKM KonudectBeHHoro Bo3genctana OC CB Ha
aTMocdepHbIM BO3OyX SIBMSIETCA NOHATME CKOPOCTM ammuccum 3anaxa (C33), OU/c unm OU/M
N MCNonNb3yeTca ANs KONMYECTBEHHOW XapakTEPUCTUKN CKOPOCTU BblAeNeHns 3anaxa UCcToud-
HUKoMm. B cnyyae nnowagHoro (HeopraHnM3oBaHHOrO) UCTOYHMKA 3anaxa CO3 paBHa npous-
BeaeHuo yaensHon C3O3 egunuuen nnowaam (OU/m?/c nnn OU/M? /4) Ha nnowiaab UCTOYHU-
Ka.

[MockonbKy paBHOBECHasi KOHLEHTpauus odopaHTa B BO34yxe MpsSMO MNponopumo-
HanbHa ero KOHUEeHTpauun B BOAe, CyLLEeCTBEHHbIM NapamMeTpoM SABMSETCS Tak Ha3biBaemMas
cnocobHocTb Kk amuccun 3anaxa (OEC). OEC ecTb konmnyecTBO 3anaxa, Bblpaxaemoe B
OU/m3 XnaKoCcTU, KOTOPOE MOXET OblTb U3BIEYEHO U3 KyGoMeTpa XKUAKOCTM B CTaHAAPTHbIX
YCINoBUSX.

PasnuyHble TeXHONMOrMyeckne >XnOKoCTh, HaxXoOALWMECS B OTKPbITbIX COOPYXKEHUSX,
3HaAYUTENbHO OTNMYaKTCA APYr OT Apyra No CrnocobHOCTM K ammuccuu 3anaxa. [aHHble no
3aMepamM CrnocoBHOCTU K 3MUCCUMM 3anaxa pPasfUyHbIX TEXHOMOMMYECKUX XXUOKOCTEN OYUCT-
HbIX coopyxeHui [18] npuBeneHbl B Tabnuue 3.15. [JaHHble N0 namepeHnto yaenbHbix C33

OT pasnu4HbIX TexHonornyeckmx coopyxexHmn OC 'CB (no [19]) npuBeaeHbl B Tabnuue 3.16.

Tabnuua 3.15 — [aHHble no 3aMepam CMOCOBHOCTM K SMUCCUN 3anaxa Pa3nnMyHbIX TEXHOJTIOTNM4YECKNX

»unakocten OC 'CB

3HayeHue, Tbic. OUe/m3
KunpgkocTtb
cpegHee MakcumarsnbHoe
CTouHas Bofa Ha BXo4e Ha OYMCTHbIE COOPYKEHUS 80 418
Mnosas Boda OT CbIporo ocagka 2000 10 700
M30bITOYHbIN 1N 29 92
Vnosas Boaa oT 06e3B0XMBaHWA CTabnnNusmMpoBaHHOro ocajka 110 254
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Tabnuua 3.16 — [laHHble No namepeHuto yaenbHbix C33 OT pasnuyHbIX TEXHONOTMYECKNX

coopyxeHun OC NCB

YnenbHaa C33, Tbic. OUe /M2y
CoopyxeHune

cpeaHsas MakcumarnbHas
YcpeoHutenb 10 26,2
MNopaBoasaLWIMIA KaHAN UCXOOHOW CTOYHOM BOAbI 1,4 46,6
PelueTtku 5,2 332
Aapurpyemasi neckonoska 3,2 730
[NeckoBasa nnowagka 1,1 3,9
[MepBMYHbIN OTCTOMHMK: MOBEPXHOCTb 2,3 394
[MepBMYHbIN OTCTOMHWK: BOAOCHNB 7,7 73,6
AspoTeHk (aspobHas 30Ha) 0,51 65,1
A3poTeHkK (30Ha AeHUTpudmKaLmm) 0,73 14,5
AspoTeHk (aHaspobHasi 30Ha — 30Ha yaaneHus docdopa) 15 22,7
EMKoCTb npeaungmdmkalmm CTOMHOW BOAbI 48 65,8
BTOpWYHBIN OTCTOMHMK (MOBEPXHOCTD) 0,65 5,8
dunNbTPbl AOOUUCTKM 0,5 4.9
YNnoTHUTENb OCadKka NepPBUYHbIX OTCTOMHUKOB 6,7 238
YnnotHuTenb n3bbITOYHOro una 15 12,4
Mnowagka cknagmMpoBaHus 00e3BOXEHHOro ocaaka 2,5 104

Mo MUHTEHCMBHOCTU BblaeneHns AypHonaxHyLwunx BewecTB BCe noanpouecchbl, C y4eToM

AaHHbIX Tabnuubl 3.16, MOXHO pa3fenuTb Ha crneaylowme YeTbipe rpynnbl (Tabnuua 3.17).
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Tabnwuua 3.17 — Knaccudukaumsa nognpoLeccoB, MCNONb3YOLWNX OTKPbITbIE MOBEPXHOCTH, MO

MHTEHCUBHOCTU BblaeneHna aAypHonaxHywmnx sewects

pynnbl
MO MHTEHCMBHOCTM
Mognpouecchl
BblAeneHus

AYpPHOMaxHYLUX BELLECTB

Hanbonee nHTeHcMBHOE BbigeneHune | Ne 2. YganeHue ocegatowmnx rpyobix npumecein (necka)

Ne 4. AKKyMynupoBaHue CTOYHbIX BO4

Ne 12A. B yactu ynnoTHeHMs ocagka nepBUYHbIX OTCTOMHMKOB UIK
CMecCu 0CafKoB.

Mpeaunandukaumsa ocagka NnepPBUYHbLIX OTCTOMHUKOB

Ne 15. YnnoTHeHne cTabnnmnanmpoBaHHbIX XUOKMX 0CagKoB (nocre

cbpaxunBaHus)

WHTeHCcHBHOE BblgeneHne Ne 1. OTKpbITbIE KaHarbl BHE 34aHUN

Ne 5. OcaxgeHune B3BELUEHHbIX BELEeCTB (OCBETNEHNE, NEPBUYHOE OT-
cTamBaHue)

Ne 6A. O6paboTka B BropeakTopax buonornyeckomn oumctku (brodunb-
TpbI)

Ne 12A. B yacTu ynnoTHeHUst M36bITOYHOrO akTUBHOIO una

Ne 14A. AspobHasa cTabunusaLms Xuokux ocaakos

Ne 16 A. MexaHu4eckoe 06e3BOXMBaHWE 0CafKOB (B YacTu CKNaampo-
BaHWsi HECTabMNM3NPOBaAHHOTO 06E3BOXXEHHOTO OCaKa)

Ne 165. MNMoacyLika ocagka Ha UoBbixX NAoLLaaKax

Nel7 [ononHutenbHas BblAEPXKa OCaaKOB B €CTECTBEHHbIX YCITOBUAX

CyLLecTBeHHOE BblaeneHne Ne 3A. O6paboTka necka Ha NeCKOBbLIX NnoLwagkax

Ne 66. ObpaboTka B GMopeakTopax OMonorMyeckon OUNCTKN (a3pOTEH-
Kn)

Ne 15. YnnoTtHeHMe cTabunmManpoBaHHbIX XUOKUX 0CaaKoB (rnocne
aspoObHoN cTabunmsawmm)

Ne 18. KomnocTtupoBaHue 06e3B0OXEHHbIX 0CaAKOB

Hebonbluoe BblaeneHue Ne 8 OTtgeneHue ovyuLLLeHHOW Boabl OT 6Bruomacchl, BbIHECEHHOM U3 6uo-
peakTopa
Ne 9 [loounctka

Ne 11. Obe33apaxunBaHne oUnNLLLEHHON BOAbI

Ha nHTeHCMBHOCTL BblgerneHnsa gypHonaxHywmx sewects ot OC 'CB BnusAT TexHo-

normyeckue akTopsbl, nepevmcneHHole B Tabnuue 3.18.
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Tabnuua 3.18 — TexHonornveckne akTopbl, BANALWLME HA MHTEHCUBHOCTL BblOENEHNS

aypHonaxHywmx sewwects oT OC 'CB

(DaKTOpr, yBenundmearouime MHTEHCUBHOCTb

BblEeNeHNs AypHOMaxHyLLMX BELLecTB

(DaKTOpr, CHnxawwmne NHTEHCUBHOCTb

BblOeNeHns AypHOMaxHyLUX BeLLecTB

I'IOCTynneHme CTOYHbIX BOA NO CaMOTEYHbIM KOJJeK-

TOpam GONbLIOK NPOTSKEHHOCTY

Mopaya cTouHbIx Bog Ha OC no HanopHbIM Tpybornpo-

Bogam Y

HW3Kkun NpoTOK CTOYHbLIX BOA (MO OTHOLLIEHMIO K MPO-

EKTHOMY)

BbICOKMIA NPUTOK CTOYHBIX BOA (MO OTHOLLUEHWUIO K NMPO-

EKTHOMY)

Bblcokas 3arpsi3HeHHOCTb CTOYHbIX BOJ OpraHN4ecKu-

MU coegUuHEeHNAMU

Hw3kas 3arpsi3HEHHOCTb CTOYHbLIX BOA, OpraHMyecKumm

coeguHeHnAMU

Bbicokas 3arpsa3HeHHOCTb CTOYHbIX BOA CynbdaTamm

(B BonbLUMHCTBE Cry4yaeB — NPUPOAHbIA OOH B BOAE)

Hwu3kas 3arpsi3HEHHOCTb CTOYHbIX BOA, CyribdhaTamu

VMcnonb3oBaHue adpupyemMbliX NeCKONTOBOK

Wcnonb3oBaHue Opyrmx TMNoB NeCKONT0BOK

Hanuune neckoBbIx nnowiagok

MexaHn4yeckasi OTMbIBKa necka

Hanunuune NepBUYHbIX OTCTONHUKOB

OTcyTCcTBME NEPBUYHBIX OTCTOMHUKOB (MOXET BbiThb
uenecoobpasHo TOMNbKO B TEXHOMOIMSAX C yaaneHnem

asoTa u cpoccopa)

HecBoeBpemMeHHOe yaaneHme KopKu ¢ NoBEPXHOCTM

NepBUYHbIX OTCTONHMKOB

Hagnexatuas akcnnyartaums nepBUYHbIX OTCTOMHUKOB

(nMn6o nx otcyTcTBUE)

Hanuune B TEXHONOMMYECKON CXEME COOPYKEHNI

aungodukaumm ocagka nepBuYHbIX OTCTOMHMKOB

OTcyTcTBME Noanpouecca aunaodukaumm

Hannume aHaspobHbIX 30H B a3pOTEHKax (TEXHONOrus

Buonoruyeckoro yaaneHus gocdopa)

OTcyTCcTBME aHA3POOHLIX 30H B a3pOTEHKaxX

Hey,qosneTBopMTeanaﬂ aspauunsa, Hanun4dme 3acTon-

HbIX 30H

Xopolias aspauus B a3poTeHKax

HepocTtaTtoyHasa aspauus nMeroLLmxcs aspobHbIx cTa-
GMnM3aToOpPOB C NoAayYen B HUX 0cajKa NepBUYHbIX OT-

CTOVHWKOB 1 M30bITOYHOrO akTUBHOMO una

Hapgnexalasa aspaunsa aspobHbix ctabunusatopos

(nn6o nx otcyTcTBUE)

COpaxunBaHue ocagka npw BbICOKOW Harpyske Ha me-
TaAHTEHKW, HAPYLLUEHNE TEXHOMOMMYECKOrO pexnma

cObpaxnBaHus

CopaxunBaHue ocagka npv HA3KOW Harpyske Ha me-

TaHTEHKW, Haanexallee NnoaaepxaHue pexuma

C6poc buoraza MeTaHTEHKOB 6€3 yTUnmM3aumm u Cxu-

raHusi Ha ceeve (HepernameHTHoe OENCTBUE)

Hagnexatluas ytunusauusa bruorasa

Hanuuuve ynnotHutenen cOpoXXeHHOro ocaaka

HenocpeacTeeHHasa nogaya cOpoXXeHHOro ocaaka Ha

o6e3BoX1BaHWE

Hanuune unosbix nnowagok

MexaHnuyeckoe obe3BOXuMBaHWe ocaka
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(DaKTOpr, yBenundmearouime MHTEHCUBHOCTb (DaKTOpr, CHMxawwmne NHTEHCUBHOCTb

BbleNeHNs AypHOMaxHyLLMX BeLLecTB BblOeNeHns AypHOMaxHyLUX BeLLecTB

HakonneHwne HecTabunuanpoBaHHOro ocajka Ha Tep- | bbeICTpbI BbIBO3 (Mnu AanbHenwas obpaboTka) cTa-
putopum OC OMNM3MPOBaAHHOIO ocazka Nibo UCNosib3oBaHUE TEX-

Homormn cTtabunusauum ocagka

Hanuune coopyxeHuin TepMUYECKOn CyLIKKU ocagKka OTCcyTCTBME COOPYKEHUN TEPMUYECKON CYLLKMN NNBO

npu HeJoCTaTOYHOWN OYNCTKE BbIGPOCOB Hapgnexallas o4ncTKa BbIOpocoB

D [aHHbIN d)aKTOp MOXeT 4EeNCTBOBAThb U NPOTUBOIMNOJIOXKHO, 3a CHeT TOoro, 4To npu HaI'IOpHOIZ nepekad-
Ke nety4yume sewiecrtsa noag AaBlieHnemM pacTtBOpeEHbl B CTOYHOM BOAeE, a nocrne Pa3rpys3kun B NpuemMHyr Kkamepy

6bICTpO yneTy4nBarTCA.

B cBA3n ¢ o4eHb GOMbLWIMM KONMYECTBOM TEXHOMOMMYECKUX (PakTopoB, BAMSIOLMNX Ha
NMHTEHCUBHOCTL BbibpocoB o1 OC NCB, HopMmmnpoBaHMe 3TUX BbIBPOCOB MO TEXHOOMMYECKNM
nokasaTernsm He npeacTaBnseTcs BO3MOXHbIM. HopMupoBaHme AOMKHO OCYLLECTBNATLCS Ha
ypOBHe TpebOoBaHUN K HEOOMNYLUEHNO CUTYauUuii, BeOyLMX K CyLLeCTBEHHOMY POCTY BblO6pO-
COB, MEPEeKPbITUI KpUTUYEeCKMX ydacTkoB noBepxHocten OC C yCTPOMCTBOM COOPYXEHUN
OYUCTKM BbIBPOCOB € TpeboBaHNeM 3(PPEKTUBHOCTU HE HUXKE YCTAHOBIEHHOMN.

Cutyaumsa c Bbibpocamm OC NMCB aHanorn4Ha, Tak Kak NpakTU4eCcKn BCe COOPYKEHUS
Ha HUX UMEIOT OTKPbITble NoBepXHOCTU. OOQHAKO B CBA3U C HU3KOW 3arpsi3HEHHOCTbIO JOXAe-
BOr0 CTOKa OpraHM4ecKMMu BellecTBamu BbiOPOCHI AypHONAXHYLMX BELLECTB U TOKCUYHbIX
BewectB ¢ nosepxHoctn OC TNCB npeHebpexnmo marnbl, X HOPMUPOBAHWE UM OYMCTKA

HeuenecoobpasHbi.
3.4 Obpa3oBaHMe OTXO0A0B

lMepeyeHb oTxonoB, obpasytowmxca Ha OC CB, ncuncnseTca gecatkamn nosvumn.
B Tabnuue 3.19 npuBeaeH npMmep OTYETHOCTM MO OTXOAam, 06pa3oBaBLUMMCH Ha KPYMHOM

OC I'CB (no gaHHbIM aHKETUPOBaHUS).

Tabnuua 3.19 — Mpumep oT4eTHOCTM NO O0TX0AaM, obpasoBaBMMcsa Ha kpynHom OC MCB

Koo otxopa no depe-
A A cen Knacc
panbHOMY Knaccuduka-
HanmeHoBaHue BMAOB OTX040B OMNacHOCTU OT-

LWOHHOMY KaTarnory oTxo-

108 xona

Jlamnbl pTyTHblE, PTYTHO-KBapLEBbIE, NIOMUHECLIEHTHbIE, yTpa-
3 47110101521
TUBLLUME MNOTPEOUTENbCKME CBOWCTBA (PTYTHbIE namnbl, FOMU- 1
(3533010013011)
HEeCLEeHTHbIe pTyTbcogepKalume Tpyokn, oTpaboTaHHbIe 1 Bpak)
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HaumeHoBaHVe BUOOB OTXOA0B

Kog otxopa no depe-
panbHOMY Knaccuduka-

LMOHHOMY KaTasnory oTxo-

Knacc

OonacHoOCTK OT-

o8 xogda
OTxo4bl CUHTETUYECKUX N MONMYCUHTETUYECKMX Macer MOTOPHbIX 41310001 31 3
(Macna MOTopHble OTpaboTaHHbIE) (5410020102033)
OTxoabl MMHeparbHbIX Macen WHOyCcTpuanbHbIX (Macna WMHAy- 406 13001 31 3
cTpuanbHble oTpaboTaHHbIE) (5410020502033)
OTxodbl CUMHTETUYECKMX Macen KOMMpPeCcCOopHbix (Macna Kom- 41340001313 3
NpeccopHbie 0TpaboTaHHLIE) (5410021102033)
OTxogbl MUHeparnbHbIX Macen TypbuHHbIX (Macna TypOuHHbIe 40617001313 3
oTpaboTaHHbIe) (5410021202033)
OTxoabl Npy 06€3BpEXNBAHUN KOMMYHAIbHbLIX OTXOA4OB (3051a OT
7 47 100 00 00 O

CXKuraHus keka) (30nbl, LWakM U Mblflb OT TOMOYHbIX YCTAaHOBOK U 4

. (3130000000000)
OT TepMu4deckor 06paboTkmn OTX0O0B (30M1a OT CKUraHUA Keka))
Mbnb (MOPOLWOK) OT WNMEOBaHMSA YEepHbIX METanoB C coAep-
XaHnem metanna 50 % u 6onee (Nbifb (MM NOPOLLOK OT LLSN- 36122101424 4
doBaHMA YepHbIX MeTanmnoB (C cogepxaHnem metanna 50 % u (3515036611004)
bonee))
OB6TMpoYHBbIN MaTepuan, 3arpsi3HeHHbI HedTbIO UnNu HedTenpo-
ayktammn (cogepkaHune HedTM wMnn HedTENPOAYKTOB MeHee 91920402604 4
15 %) (06TUpPOYHbLIN MaTepman, 3arpsa3HeHHbIn Macnamu (cogep- (5490270101034)
XaHne macen meHee 15 %))
CanbHukoBass Habuska acbecTto-rpadguToBasi, npomacrneHHas
(copepxaHne macrna meHee 15 %) (canbHukoBasi Habmeka acbe- 91920202604 4
cTo-rpacduToBasi, npomacrieHHasa (cogepaHue Macna Me- (5490300301034)
Heel5 %))
CmeT ¢ TeppuTOpuM NpeanpusTUS ManoonacHol (TBepable KOM- 73339001714 4
MyHanbHble 0TX0Abl (CMET ¢ TeppuTopun)) (9100000000000)
Mycop OT 0UCHbIX 1 BbITOBBIX MOMELLLEHWIA OpraHn3aLuun Hecop-
TUPOBaHHbLIN (MCKIoYas KpynHorabapuTHbIN) (Mycop OT BbITOBbIX 73310001724 4

NMOMeLLeHMI OpraHM3auunin HeCOPTUPOBaHHbBIN (MCKMoYasa KPYnHO-

rabaputHbIn))

(9120040001004)
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HaumeHoBaHVe BUOOB OTXOA0B

Kog otxopa no depe-
panbHOMY Knaccuduka-

LMOHHOMY KaTasnory oTxo-

Knacc

OonacHoOCTK OT-

o8 xogda
OTxoabl npu obpaboTke ocagkoB cTouYHbIX Bog (Kek — obesBo-
XEHHbIM 0cafoK nocrie LeHTpudyrmpoBaHus) (oTxogbl (ocagku) 7 46 000 00 00 O 4
npy MeEXaHU4YeCKoM n OUONOrMYEecKOrM OYUCTKE CTOYHBIX BOA (9430000000000)
(kek — 06€e3BOXEHHbIN 0Caf0K NOocne LeHTpndyrmpoBaHuns))
Mycop € 3aLLMTHbIX peLleToK X03ANCTBEHHO-ObITOBOW U CMeLLaH- 72210101714 4
HOW KaHanu3auuu ManoonacHbIn (9430000000000)
OcagoKk C MeckonoBOK MPM OYMCTKE XO3SNCTBEHHO-OBITOBLIX U
CMELLaHHbIX CTOYHbIX BOA ManoonacHbli (oTxoabl (ocagku) npwm 72210201394 4
MeXaHU4YEeCKON M BMONOrNMYEeCcKONn OYUCTKE CTOYHbLIX BOA (NECOK OT (9430000000000)
OYUCTHBIX COOPYXEHWUN))
Mpoune oTxoabl Npu 06paboTke XO35IMCTBEHHO-OLITOBLIX U CMe-
LWAHHbIX CTOYHbIX BoA (OCagku OT peareHTHOW OYUCTKU CTOYHbIX 72290000000 4
BOA) (Mpoyne ocagku OT peareHTHOW OYUCTKM CTOYHbIX Bog (OT- (9450000000000)
xoapl (0cafku) OT peareHTHOM OYUCTKM CTOYHbIX BOA))
AbpasnBHble Kpyrn OTpaboTaHHble, JIoM OTpaboTaHHbIX abpa-
45610001515
3MBHbIX KpYroB (abpasuBHbie Kpyrn oTpaboTaHHble, TOM oTpabo- 5
(3140430201995)
TaHHbIX abpasnBHbIX KPYroB)
OcTaTku 1 orapky CTanbHbIX CBApPOYHbIX 3MEeKTPOoaoB (OCTaTKn n 91910001205 5
Oorapky CBapOYHbIX 31IEKTPOAOB) (3512160101995)
JNlom n oTxoabl, cogepxalume He3arps3HeHHble YepHble MeTansbl
. 46101001205
B BMAEe M3OEenuin, KYCKOB, HECOPTMPOBAHHbIE (FTOM YepHbIX Me- 5
. (3513010001995)
TannoB HECOPTUPOBAHHLIN)
CTpyXKa YepHbIX MeTannoB HECOPTUPOBaHHasl He3arpsA3HeHHas 36121203225 5
(CTpyXKa YepHbIX MeTanoB He3arps3HeHHas) (3513200001995)
OTxoabl NONMATUNEHOBON Tapbl He3arpsa3HeHHON (MONUATUNEHO- 43411004515 5
Basi Tapa NOBpeXaeHHas) (5710290313995)
lMpouve pesnHOBbIE uM3genus, yTpaTuMBlIME NOTpebuTenbckue
CBOWICTBA, He3arpsi3HeHHble (Pe3nHOBbIE YNNOTHUTENN) (PE3UHO- 43119000000 5

Bble U3Jenna He3arpA3HeHHble, notepdaBLine n0Tpe6|/|Tean|<v|e

CBOWNCTBA)

(5750010113005)

168




Kop oTxona no dene-
A A ten Knacc
panbHOMY Knaccuduka-
HanmeHoBaHue BMAOB OTX040B OonacHOCTU OT-
LMOHHOMY KaTariory oTxo-

108 xona

MyiieBble 0TX0Obl KYXOHb M OpraHu3auuin obLLecTBEHHOrO nuTa-
73610001305
HWS, HECOPTUPOBaHHbIe (MULLEBbIE OTXOObl KYXOHb M OpraHusa- 5
5 (9120100100005)
LU 06LLLECTBEHHOMO MUTAHUS, HECOPTUPOBAHHBIE)

Kak BngHo n3 tabnuubl 3.19, n3 22 noMMeHoBaHHbIX B HEW BUOOB OTXO40B TOJIbKO 4
(BblOENEHBbI KYPCUBOM) ABNAOTCA TexHonorndyeckumn. O6beMm 1 nepeyeHb HeTexHonornye-
CKMX OTXOA0B ONpenensatTcss MHOXECTBOM (DakTOPOB, CPean KOTOPbIX:

- cnocob xo3ancTeoBaHus (MpY MakCMManbHOM BbINOSIHEHMM PaboT CBOMMMK cuiamm
obpasyeTcss MakCMMyM OTXOAOB, MO Mepe pocTa CEPBUCHOIO 06CNyXMBaHNA N ayTCOPCUHra
NX KONMMYECTBO CHUXaeTCs);

- CTeneHb M3HOCa 34aHuN U COOpPYXeHUN (06beKTbI, coopyxeHHble 30—-60 neT Hasag, B
OonbLUen CTENEHN HYXXOAKTCA B TEKYLLEM PEMOHTE, C 06pasoBaHMEM OTXOA0B).

Takum obpas3om, HETEXHOMNOIMMYECKNe OTXOAbl HEe AOITKHbI ABNATLCA NPEAMETOM HOp-
MUPOBAHWUS.

O6pa3soBaHne TexHomornyecknx orxogoB Ha obbektax OC CB konmn4ecTBEHHO
onpeaensieTcs BO3AENCTBUMEM CreayOLLMX OCHOBHbIX rpynn )akTopoB:

1. OTHeceHMe 0cafKoB CTOYHbIX BOA K MPOOYKLMN:

Ocapgku, obpaboTaHHbIE TEM MU MHLIM CNOCOBOM C LIENbI0O NOArOTOBKM K UCMOMb30-
BaHWIO B KayeCTBE OpraHn4ecknx yaobpeHun, KOMMOCTOB, MOYBOrPYHTOB, PEKYNbTUBAHTOB
W T.N. N cooTBETCTBYOWME TpeboBaHNAM LOKYMeHTauumn, onpefenstowien TpeboBaHusa K
ocagkam, ucnonb3yembiM B aTux uenax [20]-[23], nnu paspaboTaHHbIM TY Ha KOHKPETHbIN
BV NPOAYKLUNN, ABASIOTCA NOOOYHON NpOAyKUNEN.

2. OTHeceHne ocagKoB K OTXO4aM:

B cootBeTcTBUM C Ne 458-03 «O6 oTxogax nponsBoacTBa v notpedbneHus» [24] (cta-
TbsA 1, NYHKT a), «O0TX04bl NPOM3BOACTBA M NOTpebneHns (ganee oTxoabl) — BeLwecTBa uUnu
npeamMeThbl, KOTopble 06pa3oBaHbl B NpoLiecce Npou3BOACTBA, BbINOMHEHUST paboT, okazaHus
ycnyr unu B npouecce notpebneHus, KoTopble yaanaTcs, npegHasHadeHbl ANd yaaneHus
Unu noanexar yganeHuto B COOTBETCTBUU C HAcToALWUM D3».

YpaneHuio C TepPPUTOPUM OUUCTHBIX COOPYXXEHUW, Ha KOTOPbIX OCYLLECTBMASETCS
o4YmMCTKa BoAbl M 0bpaboTka ocagkos, nognexart ocagku, npoweawmne TeEXHONorm4yeckme cra-
annm - 0bpaboTkn, NpeayCMOTPEHHblIE  MPOEKTHOM UM TEXHUYECKOW  [OKYMEHTauuewn,

He npeaycmaTpuBatoLLei Nony4YeHne u3 HUX BTOPUYHOWN NPOAYKUUN, OTFpYy>Kaemol notpebu-
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Ten, NMbo He nonyymsBLLME NPUMEHEHUS KaK yaobpeHue, pekynbTUBAHT MU UHOE, B COOT-
BETCTBMM C BbILLIEYNOMAHYTBIMW LOKYMEHTaMU. Takum obpa3om, 3T 0cagkm OTHOCATCS K OT-
Xo4am npou3BoacTea 1 noTpebneHus.

Ocapfok nocne NpoMEXYTOYHbIX CTaanin obpaboTkM He NOANEXUT yaaneHuto ¢ Teppu-
TOPU OYUCTHBLIX COOPYXKEHUM, HE KnaccuduumpyeTcs Kak «0TXO04 Npou3BoAcTBa U notpeb-
NeHnsa».

Ocagku, He ucnonb3yemble B KayecTBe no6o4yHom npoaykumnm nnu
He COOTBETCTBYOLLIME TpebOBaHNAM BbllLeyka3aHHOW HOPMAaTUBHOM OJOKYMeHTauuu, yaans-
eMble 3a npeaesibl TEXHONOMMYECKUX COOPYKEHUN N pasmMeLLaemble Ha nonuroHax TbO, no-
NIUrOHax NPOMBILUNEHHbIX OTXOA0B M Creumanm3vpoBaHHbIX MOMUIOHAxX, OTHOCATCA K OTXO-
Aam npousBoactea u notpebnennda. Knacc onacHOCTU yCTaHaBNMBaEeTCs B COOTBETCTBUM
«KpuTepusamm oTHeECEHNSA onacHbIX OTXOAO0B K Kaccy OnacHOCTU AN OKpyXatoLen npupoa-
Hon cpeabl» [25] n B 6onbwmnHecTBe OC CB oTHOCcKTCA K IV-V Knaccy onacHOCTU Ansi OKpY-
Xarowen cpeapbl.

3. ObpasoBaHue ocagkoB (MO CyxOMy BeLLECTBY), OTHOCALLMXCA K OTXOA4aM, C y4eTOM
n.n. 1-2. B aty rpynny ¢akropos, BNNSAOLLMX Ha 06beMbl 06pa3oBaHnst OTXOA0B, BIIMSIOT:

- 3arpA3HEHHOCTb CTOYHbIX BOA rpyObiMn oTOpocamu;

- 3 PEKTUBHOCTb 3aep)KaHMs OTOPOCOB Ha peLleTKax;

- 3arpsA3HEHHOCTb CTOYHbIX BOA NECKOM;

- 9P EKTUBHOCTb 3agepKaHnA necka B NeCKosioBKax;

- 3arpA3HEHHOCTb CTOYHbIX BOA (KOHUEHTpaumsa B3BelleHHbIX BelwlectB u BIIK).
Uem Bblle 3arpA3HEHHOCTb M rMybxe o4ncTka, TeM Bonblle Macca Cyxoro BewecTBa ocaj-
Ka;

- yoenbHasa Harpyska Ha COOpY)XeHUs BUONorm4eckor OYMCTKM MO OpraHNYyeCcKUM
BeLLleCTBaM (4eM HWXKe Harpyska, TemM HUXe obpasoBaHue N3bbITOYHOrO aKkTUBHOIO UNa);

- UICNOMb30BaHME peareHToB ANdA ocaxaeHusa gocdaTtos (yBenmynmBaroT Maccy us-
ObITOYHOro aKTUBHOIO UNa).

4. Hannune n apeKkTMBHOCTb paboThl COOPYKEHMI NO cTabunusaumm ocagka (CHu-
XKalT Maccy Cyxoro BeLiecTsa)

5. Ny6uHa o6e3BoXMBaHMSA ocagka

- Hannuyme n 3pPEeKTUBHOCTb COOPYXEHNN MEXaHNYECKOrO 06E3BOXMBAHUS;

- UCMNONb30BaHNE MUHEParbHbIX peareHToB ANA KOHAULUMOHNPOBaHUSA ocagka (pes-
KO yBENnu4YMBaltT Maccy no CyxomMy BeLLECTBY U (pakTUYeCKyto Maccy);

- cobnogeHne pernameHTa akcnnyataumMm UnoBbIX Nowanok;

- Hann4me nognpoueccoB KOMMOCTUPOBaAHUA, CYLLUKN, CKUTaHNUA.
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AvanasoH konuyectBa oOpa3syloWwmUxcs OTXo4oB (Npy  YCNOBWUW, YTO OCaAKu
He HaxoasiT MPUMEHEHUS U pPa3MeLLaTCs UNN YTUNNM3NPYHOTCS Kak OTXOAbl) B 3aBMCMMOCTM
OT TEXHOSOMI, CyLEeCTBEHHO BIMSIIOWMX Ha 3TO KONMM4YecTBO, npvBedeH B Tabnumuax 3.20 n
3.21.

Tabnuua 3.20 — dakTnyeckmin guanasoH obpasoBaHus rpybbix otxogos Ha OC TCB

TexHonorus KonnyectBo, M3/108 M3 cTouHOM BOABI *

Moagnpouecc Ne 1. BoigeneHve nnaBawoLlmx rpydbix npumecen

(npouexmBaHue) 5-35

Mognpouecc Ne 1-1.
O6paboTka (oTMbIBKa M 06€3BOXMBaHUE) rpyObIX NpuMmecen, 3a-

Jep>XaHHbIX Ha peLueTkax 3-25

Moagnpouecc Ne 2. YpaneHune oceparwmx rpyobix npumecen
(necka) 10-100

Moanpouecc Ne 3. O6paboTka necka 7-80

Tabnuua 3.21 — Pac4deTHbI gnanasoH obpa3oBaHmsa ocagka cTovHblx Bog Ha OC TCB

TexHonorus
Macca ocagKoB, Kr Cyxoro BelecTBa/kr pakTuieckom BnaxHocTtu, Ha 1000 M3 cTo4Hom Bo-
ovonornyeckomn
bl *, MPU UCNONb30BaHUKN TEXHOMNOMMN 00paboTKn ocaaka
O4UCTKM
Bes cTtabunusauyum AC MC
C)K *k*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
BHL 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
bHOBD 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 Ang OaHHbIX MO 3arpsA3HEHHOCTU CTOYHBIX BOA, NpMBeAeHHbIX B Tabnuue 1.3, No TeXHONormm
6e3 NepBNYHOrO OCBETNEHMS. [INs CTOYHbLIX BOA, C APYroW 3arpsi3HEHHOCTbIO U B APYrUX YCIOBUAX AaHHble G-

AyT oTnuyaThCs.
** Macca pakTU4ecKol BNaxHOCTV NpueeaeHa Npu coaepxaHumn Cyxoro Bellectsa B keke 20 %.

*** [Tpn cogepaHUM cyxoro BellecTtBa 72 %, onpegensgemMom TeXHOMOrMyeckom LenecoobpasHOCTbio

TPaHCMOPTUPOBKU 1 NEPErpy3ku 30rbl.
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Taknum obpasom, KonmyecTBo 0OpasyroLMXCs 0CaaKoB onpeaensieTcss pasHoHanpas-
NeHHbIMK hbakTopamK, YTO He MO3BOSISIET OCYLLECTBMATb TEXHONOrMYECKOE HOPMUPOBaHME
3TUX SMUCCUN.

HenpnemnemMocTb HOPMMPOBAHUS KONMYECTBA OCAAKOB, Kak OTXO40B, MMEET Nog Co-
6o 1 6onee rnybokMe OCHOBAHUSA, HeXenu BONbLUOM AMana3oH MX BO3MOXHbIX 0O6beMOB.
Moaxoapbl K NpOLECCY OYUCTKU Kak K 06paboTKe CTOYHbLIX BOA C LIENbIO, B TOM YUCIE MUHK-
ManbHOro obpa3oBaHWsl Ocagka Kak 0TxoAa, nognexallero yaaneHuio, SBnsTca ycTapes-
wnmmn. CoBpeMEHHLIN, 3HepropecypcHbin, noaxon (OPI1) k ounctke (TouHee — obpaboTke)
CTOYHbIX BOJ OPUEHTUPYET OTHOCUTBLCH K HEN KaK K MPOLIECCY KOHLIEHTPUPOBAHUA U yTUNIM3a-
UMN COCTaBRSOWMNX €€ XMMWUYECKMX BELIEeCTB U 3fIEMEHTOB, MMEKLNX SHEePreTU4ecKyto,
yaoObpUTENBHYIO U UHYKO LIEHHOCTb, @ TakXe TEenmoBOW 3HEPrMm caMmx CTOYHbIX BOA [26].
OTOT Noaxon OCHOBLIBAETCS KaK Ha MOHWUMAaHUM KOHEYHOCTWU NPUPOAHBLIX pecypcoB (HedThb,
docaTbl), Tak N HA YCTOMYMBOM POCTE CTOMMOCTU PECYpPCOB, NpousoLwlealemM B nocrnegHue
ABa gecatmneTus.

C To4kM 3peHust OPT1, yem Gonblue BbIAENEHO M3 CTOMHOW BOAbl €€ COCTaBMAKLWMX
(opraHun4yeckoe BeLLecTBO, a3oT, ocdop), Tem 6onblue BEWeCcTB MOXET OblTb YTUIM3NUPO-
BaHO Kak Ha camux OC 'CB (gna nonyyeHust aHeprum), Tak U 3a ux npegenamu. B cuny toro,
4YTO Mpouecchl AeHUTpudrKaumm n yaganeHna docdopa Hy>XaatTcs B OpraHMYeCckoM BeLle-
CTBE AN CBOEro MpPOTEKaHWUS,, OHU KOHKYPUPYIOT C 3HEProreHepupylowmmMmn npoueccamm
(npexae Bcero, aHaspobHbIM cOpaxmBaHMeM) 3a OpraHU4eckoe BeLecTBO. TexHonorunye-
CKMI YpOBEHb COBPEMEHHbIX peLueHuin, Hanpumep, B EBponenckom Cotose, cenyac oueHu-
BaeTCA B OCHOBHOM MO YPOBHIO 3(P(PEKTUBHOCTU MOMYYEHUS IHEPTUM U3 CTOYHbIX BOA NpwU
HEN3MeHHOM (BbICOKOM) YPOBHE OYMUCTKM.

OpaHako BO3MOXHO U LenecoobpasHo OCyLWecTBAATb HOPMUpPOBaHME (ANA KpynHeu-
WX OO6BEKTOB U BbILLE) HA OCHOBE TEXHOJSIOMMYECKMX NoKasaTernen KpUTUYeCKUxX CBOUCTB OT-
X0[40B, HENOCPEACTBEHHO BIIMSAIOLLNX HA OKPY>KAKOLLYIO cpeay.

K aTum cBoncTBam criegyeT OTHECTH:

- COAep’KaHMe opraHMYeckoro BellecTBa B ocagke (HOpMMPOBAHME CIIULLKOM BbICOKO-
ro cogepxaHust OpraHN4eCcKoro BELLLECTBA Kak KpUTepus HectabunbHOCTM ocaaka);

- cogepkaHne opraHN4Yeckoro BeLLecTBa B NeCKe;

- cogepxaHme opraHNM4ecKoro BellecTBa B 0OTOpOcax C peLleTok.

O6pasoBaHune otxonoB Ha obbektax OC MNCB nonHocTbO onpeaenseTca ux nocTyn-
nexHunem c MNCB, a oHo, B CBOK o4vepenpb, ycnosuamm popmmpoBanus NCB, Haxoaswmmuca

BHe cdrepbl BNUSHUS opraHmnsauuu, akcnnyaTtupyrowen LICB.
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TpaHcdopmaumns NocTynamLmMx 3arpAa3HSIOLWNX BELWECTB NPakTUYecKn OTCYTCTBYET,
332 UCKIMOYEHNEM OYUCTKM B Buonnato. EAMHCTBEHHBbIN npouecc o6paboTkn oTxoaoB 06es-
BOXMBaHWe ocagkoB. Takmm obpasom, konmdectBo oTtxogoB [NCB no cyxomy BeliecTBy
He noAneXnT HopMUpoBaHuo. HeobxoanMo HOpMMPOBaTb CoepXaHue Cyxoro BellecTsa B

drakTnyeckom macce OTXo40B.

Pasgen 4. OnpepeneHne HaunyyWwuxX AOCTYNHbIX TeXHOOIUMN

4.1 OcobeHHOCTU MeToaoNnoruu onpeaeneHna HOAT npumeHnTenbHO

K nogoTpacnu

BbligeneHHble B pasgene 1 akonornveckne npobrnembl (3agayun) oTpacnu, C y4eTom
aHanusa gakTuyeckn nNpMMeHsiEMbIX TEXHOMOMMW, NPOBEAEHHOro B pasgenie 2, nogpasge-
NATCA Ha cneaylwme:

1) MpumenuTtensHo kK OC CB:

a) B 06nacTu noanpoLecCcoB OYUCTKN CTOYHbIX BOA:
- OYMCTKA CTOYHbIX BOL OT OpraHMYecKux 3arpa3HeHunn, CoeguHEHn a3oTta, Co-
eavHeHun gocdopa;
- ob6e33apaknBaHne OYULLLEHHbIX BOL.
6) B obnactu nognpoueccoB 06paboTkM 0cagkoB CTOYHbBIX BOA C LENblo nony4ye-
HMa noboyHom npoaykumm (brnorasa, opraHMyeckoro yaobpeHuns, NoYBOrpyHTa, peKkynbTUBaH-
Ta UT.MN.), AN NMPaKTUYECKM HEOMaCHOro MM MarnoonacHoro oTxoga, npeaHasHa4yeHHOro
OIS pasMeLleHns B OKpyXatoLLen cpege:
- onTUManbHasa ctabunuaaumsi OCagKos;
- 9HeproreHepaunsa Ha 6ase opraHMYecKoro BeLlecTBa 0OCafKoB;
- COKpaLleHne MacCbl 0CaJKoOB;
- obes3apaxunBaHne ocaaKoB.

Kak nokasaHo B pasgenax 2—3, B cdhepe 06paboTkn ocagka 4acTb PyHKLMIA Noanpo-
LLleCCOB MOXeT nepecekaTbcsa NMbo coBnagatb, YETKOE pasrpaHuyeHne nx HEBO3MOXHO.

2) MpumenuTtensHo k OC MNCB:

a) B 06racTu noanpoLeccoB OYUCTKN CTOYHbIX BOA;:
- OYUCTKA CTOYHbIX BOA OT B3BELLEHHbIX BELLLECTB U HEPTENPOAYKTOB;
- ouMcTKa CToYHbIX Bog oT BIK, coegmHeHun asota n ocdopa, obeszapaxm-
BaHWE OYMLLEHHbIX BOA (Npv nonagaHnn B OXAEBYIO KaHanNM3aumio X039MCTBEHHO-ObITOBbIX
CTOYHbIX BOA, MO0 HEHagnexaleM COCTOAHUN TeppuTopui Bogocbopa);

6) B obnacTtu nognpoueccoB 06paboTkM ocagka: CoKpalleHne Maccbl 0CaaKoB.
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Onpepgenexnne HOT npon3BoaMnOChb C TOYKM 3PEHUST NMOSTHOThI pPeLleHns Bbilenepe-
YNCIEHHbIX 3a4au.

Bce gpyrue akonornyeckme 3agaydv, BO3HMKaKOLWME B CBA3N C 0Opa3oBaHNEM CTOYHbIX
BOL MNOCESIEHNN U UX OYUCTKOW, HE MMEIT Ha HaCTOALMA MOMEHT MPaKTUYECKUX pPeLLeHUN.
[MyTn nx pelueHnsa n3noxeHbl B pasgene 7, NoCBAWEHHOM NepcrnekTMBHbIM TEXHOMOMUSAM.

C yyeToMm npobriem oTpacnu He MeHee BaxHbIM, YeM onpegeneHne camux HAOT, aB-
nsieTcs onpegenexHne nx npuMmeHnmoctun. OHo BasmpyeTcsa Ha ABYX OCHOBHbIX KPUTEPUSIX:

- MaKkcuMarnbHas  9KOJIOro-akoHoMu4eckass 3(PEeKTUBHOCTb, HanpasneHHas Ha
npegoTBpaLleHne HepaunoHanbHOro pacxogoBaHNSA MHBECTULMOHHBIX PECYPCOB;

- KOMBMHUPOBAHHBIN NOAX04, C Y4ETOM KaK TEeXHONorm4yeckux Bo3moxHocten Ha OC,
TakK U BO3MOXHOCTEN BOAHOro obbekTa.

OnucaHHasa B pasgene 3 cutyaumsa c pasBuTueM nogotpacnm Tpebyet obecnedeHus
MaKCMMaribHOW 3KONOro-aKOHOMUYECKON 3PPEKTUBHOCTU. [Na OOCTUMXEHUs 3Toro onpege-
nenve HOT HeoGxoammo ocylwlecTBnATb, B TOM 4ucrne (cm. nogpasgen 1.8), B yBsA3ke C
OLEHKOW COCTOSIHMSA BOAHOro 0ObekTa, Kyaa ocyuwectBnsieTcs cbpoc obpabatbiBaemon
CTOYHOW BoAbl. [laHHasa yBA3ka OOMmkHa obecneynTb NPpUMEHEHWe TeXHOMNOorMmM, ONTUManbHO
COOTBETCTBYHOLLEN 3KOMOrMYecKoOMy COCTOSHMIO BOAHOro obbekta. Peyb maet nMmeHHo ob
onpegeneHun ypoBHS TEXHOSOMMKU, a He pacyeTe KadecTBa CTOYHOW BOAbl, LOMYCTUMOW K
cbpocy B BoAHbIM 06bekT. MNogpasymeBaeTcs, 4To Nobas NnpUMeHeHHass TEXHONOMNS A0SMKHA
3KCNNyaTMpoBaTbCs B ONTUMAarnbHbIX, YCTOMYMUBBLIX YCNOBUSAX U NPU YCNELWHOW peanusauum
UMeeT orpaHNYEeHHbIN AnanasoH nokasaTenen KayecTsa OUYUCTKU.

BaxxHo noHumaTtb, 4TO 6onee 95 % Bcex CUTyauUn PEKOHCTPYKLUUKU CYyLLECTBYHOLLNX
n ctpoutenbcTBa HoBbix OC peanusyloTcsl B CyLLECTBYIOLINX HACENEHHbIX MyHKTax U OTHO-
CATCS K YXXe CYLLEeCTBYILMM NOTOKaM CTOYHbIX BOA M MaccoBbiM Harpyskam. [loatomy nopg
onTUMarsbHbIM (C y4ETOM COCTOSIHMS BOAHOro obbekta) ypoBHem HIOT noapasymeBaeTcs
TONbKO M UCKMOYMTENBHO pPasyMHOE CHWXKEHWE Harpysku Ha BOAHbIM 06bEKT OT AaHHbIX OC
B pes3ynbTaTe MCMNosib30BaHUSA TEXHONOMMN 3TOr0 YPOBHS, a TakKe COXpaHeHue CyLLeCTBYHO-
Lero nonoxeHus Ha xopowo paboTtatowmx OC, co cocpeaoTodeHNeEM MHBECTULMIA Ha Xya-
wmnx obbektax. MNpumeHeHne ontumaneHoro ypoBHa HOT Hukonm obpas3om He MOXEeT O3Ha-
YyaTb YBENMYEHNS CYLLECTBYHOLLErO YPOBHSA cOpoca 3arpsa3HEHU.

[MockonbKy 3akoHOA4ATENLCTBO NogpasymMeBaeT nepecMmoTp cnpasodHukos HAT, ecnu
cuUTyaumsa B cpegHeM Mo OTpacsnv COBUHETCH B CTOPOHY MOBbILEHUSA YPOBHSA TEXHOMOMMN U
rnyOuHblI OMUCTKK, B CrnefyoLwmx pegakumax 6yayt npegycMoTpeHsl apyrue, 6onee BbicOkue

YPOBHW TEXHOMNOMMNA.
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OcCHOBHbIE TEXHONOrMK, KOTOpble MOryT paccmaTtpuBaTbes kak HOT gns NCB (B Tom
yucne yooBneTBOPSOLLME KpUTEPUIO Hanuums 2 n 6onee BHegpeHUn Ha Tepputopun Poc-
cunckon Pegepaummn), obecneunBatoT KA4eCTBO OYNCTKM B Tpex ananasoHax UMKO:

- HaumeHbwasa BenudnHa UIMKOym (4,5—-7) obecneuynBaeTcs rpynnon TEXHOMOMMA C
yaaneHnem asota un doccopa: bHAP, BHOP-A, BHOX®, BHOBEX®, fononHEHHOW 4O0YMUCT-
Kown;

- UIMKOuyrm y atuxxe texHonornn, bHAO®, BHO®-A, BHOX®, BHOBX®, Ho 6e3 po-
OYUCTKM, Heckonbko 6onblue — 7—10. Mpn aTOM B AaHHOM rpynne nokasaTtesnn TEXHOSorm ¢
NPUMEHEHNEM XMMUYECKUX peareHToB HEMHOro nydywe (Ha 0,5 eguHuL), OAHAKO OHU UMEIT
HEKOTOpble HeraTMBHbIE NMOCNEACTBMS NO KONMYECTBY M COCTaBy 00pasytoLerocsi ocagka;

- N0 CBOMM nokasaTensm criegywowas no pocty 3HavyeHns WIMKOym — TexHonorus
BH[, koTopasa moxeT 6bITb NPUMEHEHA TONBKO B OTCYTCTBME TpeboBaHui K yaaneHuto goc-
dopa. [Ana BoaHbIX 06BHEKTOB, 4151 KOTOPbIX N0 COOBPaXKEHUSIM COXPaHEHUS NPOAYKTUBHOCTM
9KOSOrMYeckom CUCTEMbI U coxpaHeHus 6a3bl Ang pbIGHOro NpombIcnia, MoXeT OblTb BOCTpe-
GoBaHa TexHONorns, He NpegycMaTpmBatoLas yaaneHms kak goccopa, Tak n a3ora;

- KaK BpeMeHHasi, C y4eTOM Marion 3KOSOro-sKOHOMUYECKON 3PPEKTUBHOCTN Nepexo-
Aa OT Hee K BblleonucaHHbIM TEXHONOrMaM, MoXeT paccmatpmatbcad BHYUYC[ (npu ycnosum
He npesbiweHna UMKOym 15 eanHuy). 3Tta TEXHOMOIMMS He OOMMKHA SBMATLCSH LEernblo PEKOH-
CTPYKUUM COOPYXXEHUN, HO OOSMKHA MMETb NPaBO COXPaHATLCA Ha 7-NeTHUW nepuog peanu-
3aumm gpyrumm obbekTamm CBOMX NPOrpaMm MoBbILLEHNSA IKONOrm4eckon acpekTMBHOCTH.

Taknmn obpasom, BO3MOXHAA BapmaTUBHOCTb YCoBuK cbpoca B BOAHble OOBLEKTHI
BblTeKkaeT M3 Habopa anpobnpoBaHHbIX TEXHONOMM (rPynn TEXHOMOrMI), KOTOPbIMU pacno-
naraet oTpacnb. HecmoTpsa Ha 6onblioe pasHooOpa3ne MeCTHbIX YCNOBUA B BOAHbIX 00bek-
Tax, BO3MOXHOCTM y4yeTa ycrnoBun cbpoca gnad ob6bekToB MPOM3BOAUTENBHOCTbIO CBbILLE
20 TbiC. M3/CYT CBOAATCA K YETbIPEM YPOBHSIM 3KONMOrMYeckon aEeKTUBHOCTU TEXHOMOMNA,
KOTOpble MOryT BbiTb MPUMEHEHBI.

[ns onTuMun3saumm pacxogoBaHUs MHBECTULUUIW Ha co3faHue (pekoHCTpykumio) OC ans
uenen nepexona nogotpacnu Ha HAOT uenecoobpasHO OCYLLECTBATbL paHXUpoBaHWE BO4-
HbIX 0O6bekToB Ana uenen npumeHeHusa HAT Takke B npegenax yeTblpex rpynn (katero-
pun A-T). HasBaHua 1 npeanoxeHus no pasrpaHMyYeHnto 06HLEKTOB MO KaTeropmsiMm nNpueo-
AATCA B HACTOSALLEM CMPaBOYHMKE YCIOBHO.

KaTteropus A. Hanbonee oxpaHsemble nnu Hambonee ysiaBMMble BOOHbIE OOBHEKTbI —
rpynna, Tpebytuwas cambix 3PEKTUBHBLIX TeXHONOrMN. K gaHHOM KaTeropun OOSMKHbI ObiTb

OTHeceHbl 0c060 oXpaHsieMble BOAHbIE OOBEKTHI.
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OTHeceHVe BOAHbIX OOBLEKTOB B 30HE MeXOyHapOoAHbIX KOHBEHUWW npennaraeTtcs
Npou3BOAMTL MO pe3ynbTaTam COMNOCTaBNeHUA TpeboBaHWi, NpeabaBNAeMbIX MU K cOpo-
cam, c TexHonorudeckumu nokasatenamu HAT (cm. pasgen 5). Tak, Hanpumep, XEJIKOM
[16] Hanbonee cTporne TpeboBaHusa NpeabsBnseT K KOHUEHTpauusam asota n gocdgopa.

KaTteropus b. OcHoBHas rpynna BogHbIX O6bEKTOB.

Kateropusa B. 3konormyeckn yctonymeble BOOHbIE OOBEKTLI.

Kateropua I'. O6bekTbl ¢ 0coB0 HU3KMM coaep)kaHnem a3oTa u dpocdopa, Aonyckato-
Lne no coobpaxeHUsiM COXpaHeHUS NPOAYKTUBHOCTN 3KOCUCTEMbI Kak OCHOBbI 41151 PblOHOrO
npombicna, npu obocHoBaHWUW, NpUMeHeHne buonornyeckon ounctkm 6e3 rnybokoro yaane-
HUSA a3oTa u pocdopa (yaaneHue B npegenax 30 %).

[0 NPpUHATMA HOPMAaTMBHOIO akTa, OCYLLECTBNAOLWEro Krnaccugukaumo BOAHbIX 00b-
€KTOB MO BbllLeyKa3aHHbIM KaTeropusm, Bce BOAHblE 0ObLEKTbl (KpoMe 0COBO0 OXpaHAeMbIX
BOOHbIX 0O0BbEKTOB (y4acTKOB BOAHbIX OOBEKTOB), a Takke BOOHbIX OOBbEKTOB B 30HE MeXAy-
HapOAHbIX KOHBEeHUuN) ana onpegenenna HOT gomkHbl paccMaTpuBaTbCA Kak OObEKTbI Ka-
Teropumn b.

[ns MeHbLIMX pacxodoB CTOYHbIX Bog (MeHee 20 ThiCc. M3/CyT) B CBA3M C UX MEHbLUEN
9KOJSIOrMYECKOM OMACHOCTbID, a TaKkKe C YCMOBUSMWU NPUMEHEHUA TexHonorun sbidbop HAOT
paclmnpeH, ¢ OTHeCeHneM K HUM TexHonornn bO, bH, TexHonorMm ectecTtBEHHOM U OU3NKO-
XUMUYECKON OYUCTKN.

OcCHOBHblE TEXHONOrMK, KOTOpble MOryT paccmatpuBatbes kak HOT gns MNCB (B Tom
yucne ypoBneTBopsiolWMe Kputeputo 2 1 6onee BHegpeHun), obecnevmBaloT KayecTBO
oumncTku B Tpex ananasoHax UMKOym:

- HanmeHbwasa BenunduHa WMKOum (go 3,5) obecneumBaeTcs rpynmnov TEXHOMOMUN,
MMeELWNX B CBOEM COCTaBe y3en LOOYUCTKN Ha ABYXCTyneH4aTbix punbtpax (punetpbl Ans
rnybokoro yganeHnsa B3Becu U copbuMOoHHbIE PUNbTPLI). OTU JOPOroCTONALWME B CO34aHUN U
aKCnnyaTauum TeXHONOrMM AOMKHbI MPUMEHSITLCA NP cOpocax B BOAHbIE OOBHEKTHI A;

- Bbllwe UMKOym y TOHKOCMAOMHBLIX OTCTOMHMKOB, (ONTIOTALMOHHbBIX Y FAaBNOHHBIX COOpPY-
XXEeHW, OONOSTHEeHHbIX BMOTEeXHOMNorMyeckMMn nognpoueccamn nmbo Ucnorb3oBaHMEM pea-
reHTHon obpaboTkn, NMBo coopyxeHnem koanecueHTHoM ouncTkn (UMKOum Jo 7). OTn Tex-
Honornn crnegyeT NPUMEHATb Npu cbpocax B BOAHbIE OOBEKTLI rpynnbl b;

- HECKONMbKO XyALlee KayeCTBO O4YMCTKM obecneymBaeTcs Yy TOHKOCIOMHBIX OTCTONHM-
koB 6e3 npumeHeHnsa buonorndeckon foouncTkn (UMNKOum go 12). BTy TexHonoruo cnegyet

NPUMeHATb Npu cbpocax B BoAHble 0ObEKTbI rpynibl B;
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- NPYAbI-OTCTONHWKN, KAMEPHbIE W LLNTOBbLIE COOPYXXEeHUs1 0becneynBatoT CyLLEeCTBEH-
HO XyZALUYH OYMCTKY U MOTYT NMPUMEHSITLCS TONbKO Anst 06bekToB kateropum IM nnbo kak Bpe-

MeHHble (Kpome 06BbeKTOB KaTeropum A).

4.2 AHann3 TexHonorum Kak BoamoxHbix HOAT ana oyucTku

ropoackKkux CTovyHbIX BOA

Hwxxe onmncaHbl TEXHOMOMMU, UCMONb3yeMble AJ1si PELLUEHMsT YKa3aHHbIX 3KONOrMYecKmx
3ajay 1 okasblBaloLMe HerocpeacTBEHHOE BO3AEWCTBME Ha OKpyKalollyl cpeay, B COOT-
BETCTBMM C NepeyvyHEM TEXHOMOMI, ykasaHHbIX B pasgerne 2. Kpome obuiero onncaHus, npo-
Be[eHa OLieHKa TEXHOMOMMI Mo CTeneHn BO3AENCTBUSA Ha ApPYrMe KOMMOHEHTbI OKpYy»KatoLei
cpeabl 1 notpebneHus pecypcoB. OUeHEeHbl YCroBUS MPUMEHEHUS TEXHOMOTUIA U chbaKTopbl,

BInAOLWLNEe Ha X peann3auuio.

4.2.1.1 O4yncTKa CTOUYHbIX BOA OT OPraHNYeCKMUX 3arpsAsHeHUn, coeauHeHun

asorta u choccopa

Ha nopgasnstowem ynucne obbekToB, nognagawolmnx nog obssaTtenbHoe BHeapeHue
HOT, ana peweHna gaHHon npobnembl B COCTaBe npouecca OYUCTKM CTOYHbLIX BOA MCNOSb-
3yeTcqa noanpouecc 6Monorm4yeckorn OYUCTKU B adpOTeHKax, C UCNOb30BaHNEM B KadecTBe
A00YNCTKM PUNBbTPOB Pa3nMYHbIX KOHCTPYKUNUIA, NGO 6e3 4O0UYNCTKN.

Kaxkabih N3 HMXEONUCAHHbIX BApUAHTOB TEXHOMOIMMN BUONOrMYEeCKON OYMCTKU BKITHO-
YyaeT B cebs uenbi psag TEXHONOMN, N3BECTHLIX NOL4 UHAMBMAYANbHbIMW Ha3BaHusaMK. [pu-
BeJEHHOe onucaHue 3aTparMBaeT OCHOBHbIE XapaKTEPUCTUKM 3TUX Fpynn TEeXHOMorum, ob-

wine gna HMX BCeEX, HE yFJ'Iy6J'IFIFICb B OTNNYNA Mexay AaHHbIMU TEXHOJTOTUAMMN.

4.2.1.2 Bnonorn4yeckas o4MCTKa OT OpraHN4YeCcKux 3arpAa3HeHun, CoeguHeHumn

asota u cpocopa
4.2.1.2.1 buonorn4yeckaa o4MCTKa B a3poTeHKax

Bce xapakTepuctnkm ana 6Guonorm4yeckon OUYMCTKN B a3pOTEHKaX HMXKE OnmncaHbl npu-
MEHUTENbHO K MnopasaeneHnio BO BTOPUYHbIX OTCTONMHUKaxX. LLUnpoko npumeHsiemble 3a py-
Bexom umknmnyeckne peaktopbl (Takke M3BeCTHble Kak SBR) oTnmyaloTcs OT CUCTEMbl adpo-
TEHK-OTCTOMHMK NULb KOHCTPYKTUBHLIMM OCOOEHHOCTSIMU MUCMNOSNHEHUsT U Bonee LUMPOKUMM
BO3MOXHOCTSAAIMW aBToMaTu3aumm npouecca. OgHako UX MPUMEHEHME MpUHUMNNAnbHO

HE MEHSIET HM 3KOSTOrMYECKMX, HN CTOMMOCTHbIX MoKasaTenen nognpoLecca Bronornyeckon
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ounctkm [CB, noatomy uuMKNUYeckne peakTopbl OTAENbHO B [JaHHOM CrpPaBOYHMKE
He paccmaTpuBatoTCS.

Mcnonb3oBaHne MembpaHHOro wunopasgeneHust CyweCTBEHHO yrnyylaeT 3HaveHus
psga TEXHOMorMyecknx nokasatenen (B3selleHHble BewiecTBa, blKs), a Takke nosbiwaeT
HaOEeXHOCTb AOCTWXXEHUS MUHUMAarnbHbIX 3HA4YeHWA Opyrux nokasaTtenewn, npexge Bcero,
docgopa docatoB n azota HUTpUToB. OfHAKO, TEXHUYECKan paboyas rpynna npu paspa-
60TKe cnpaBoOYHMKA HE CMOrfa MofyyYnTb OOCTOBEPHbIX AaHHbIX MO MECTOHAaXOXOEHUI0 B
Poccum n pesynbtatam akcnnyaTtumm OC, ncnonb3yowmx membpaHHoe nnopasgeneHme npm
OYUCTKE CTOYHbIX BOA noceneHun. NMoatomy membpaHHoe nnopasgeneHune (B coctaBe Mem-
OpaHHbIXx GuopeakTopoB) kak oTaenbHas HOT B AaHHOM pasgene He paccMaTpuBanochb.
AHanornyHasa cutyaumsa ¢ pnotaumoHHbiM nnopasgeneHnem. CornacHo NPUHUUNY TEXHOSO-
rMYeCcKoro HOPMMPOBAHUS, BCE TEXHOMOMMN, KOTOPble CNOCOBHLI obecneynTb nokasaTtenu, He

npesbliwatowme nokasatenn HOT, Takke otHocatca K HAOT.
4.2.1.2.1.1 Buonornyeckasi oOMMCTKa B a3pOTEHKaxX OT OpraHU4YeCKUX BellecTB

ObLlee TexHNYECKOoe onucaHune

Takke M3BeCTHa Kak nonHas duonornyeckas ovncTka, TpaguumnoHHas buonormyeckas
ouncTka. flanee cokpaweHHo nmeHyetca B5O. OcylecTBNSeTCS B COOPYXEHUAX, Kak npaBu-
no, NPAMOYrosfibHoM (popMbl, Kyaa NoCTynaeT CToYHas BoAa U BO3BPATHbLIA aKTUBHbLIA UIl, OT-
AENSeMbIN B COOPYXeHUAX unootaeneHvs. Ons nogaepxaHus GUoxXxMMmnyeckoro npouecca
OKWUCIIEHMS a3pOTEHKM a3pupyrOTCS C NMOMOLLBID CaMblX pasHOOBpasHbIX MHEBMAaTUYECKUX,
MeXaHU4YeCcKuX Unu rmapasnnyeckmx cuctemM. B pesynbtate npoueccos aspaumm npoucxoant
pacTBOpPEHME B UIOBOM CMECK KMCRopoaa Bo3gyxa v ero notpebneHne mMumkpoopraHmaMmamu
una. B pesynbTate TEXHONOMMYECKOro npouecca NpoMcxoauT copbumst Ha une n oKUCneHue
(nonHoe nNnBo YacTUYHOE) OpraHUYEecKUX 3arpsa3HEHUn, Kak PacCTBOPEHHbIX, Tak N B3BeLUEH-
HbIX. OKMCNAeMble OpraHn4yeckMe coeMHEHUs TPaHCHOPMUPYIOTCA B YIIIEKUCNOTY U BOAy.
B pesynbTtate nutaHnsa n geneHns MMKpOOpPraHnM3mMoB akTUBHOIO una, a Takke copbuumn nmm
3arpsA3HALWLMX BELWECTB, NPONUCXOANT NPUPOCT akTUBHOIO Mna.

B nogaensowem 60nbLLIMHCTBE NPUMEHEHUA NpedyCMOTPeHa pereHepauusa Bo3Bpar-
HOro akTMBHOro muna (ero aspauunsa 6e3 nogaym CTOMHOW BOAbI), C BO3MOXHOCTbIO M3MEHEHUS
COOTHOLWEHNA 06 bEMOB pereHepaTopoB U COOCTBEHHO a3pPOTEHKOB.

Mpn obecneyeHnn pacTBOpPEHMS OOCTATOYHOrO KONMMYECTBa BO34yxa M Hanmuumm Oo-
CTaTOYHOrO0 BpPeEMEHU npebbliBaHWS B a3pOTEHKaxX pasBMBAalOTCA TakkKe OOMNOMHUTENbHbIE

npoLecchbl BMONOrMYEeCcKoro OKUCIIEHNS aMMOHUIMHOIO a3oTa — HUTPUdUKaLMS.
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[MpeumyLlecTBa Ang OKpyKatoLlen cpeasbl

B HacTosilwee Bpemsa aBnsetca 6a3oBbiM MeTogoM ouncTkm CB, no3sonas yaanatb
opraHuyeckmne 3arpsisHeHusi ¢ adppekTuBHoCTLIO 40 95 % — 97 % — go 8-15 mr/n no co-
AepxaHuto B3BeLLEeHHbIX BelecTs U BIKs.

Hapsgy ¢ yoaneHvem opraHndeckux 3arpasHeHun, onpegendemblx no blKs, yoanger,
Gnarogapst PU3NKO-XMMUYECKMM B3aMMOOENCTBUAM, 3HAYUTENBHYIO YacTb TXKENbIX MeTarn-
noB. Takke OK/CNSEeT MHOrue cneuynduyeckme TeXHOTEeHHble 3arpsA3HUTenu, Takue, Kak
HedTenpoaykTbl, CIMAB, a Takke cepoBOOOPOA.

YacTtuyHo (B KonuyecTtBax, HeO6XO0ANMbIX ANS NPUPOCTa akTUBHOIO Mna) NPOUCXOoanT
yaaneHue (nornowieHne) coeanHeHnn asota u ocdopa.

HecnocobHOCTb TexHonorMmM ygansaTtb as3oT u ¢ocop OAHO3HAYHO OTHOCUT ee K
ycTapeBwuM. TexHonorna MoxeT paccmatpueatbes kak HOT Tonbko gns OC ¢ cBepxmarnon
NPON3BOAMTENBHOCTLIO, KaK OKa3blBalOLMX Manioe HeraTMBHOE BO3AENCTBME, U HYXKOAOLLNX-

CSl B MPOCTbIX U 3PPEKTUBHBIX METOAAX.

MexxcpenoBble BO3aencTBums

3HaunTenbHas YacTb OpraHNYECKNX COeQUHEHNN He OKUCNSeTCs, a TpaHchopmupyeT-
Cs B MPMPOCT aKkTMBHOIO Wna, yBenu4uMBas ero KoHUeHTpauuio B coopyxeHun. CooTBeT-
CTBEHHO, HEOOBXOAMMO BbIBOAUTb M3ObITOUHBLIN aKTUBHbLIA U (MOCNE COOPYXEHUN MNooTAe-
neHus), obpabaTbiBaTb €ro M pasMmeLLaTb B OKpYXatoLen cpeae.

OCoBeHHOCTBIO TEXHOMNOMMN ABNAETCA BbICOKAs SHEProeMKoCTb npouecca pacTBope-
HUSA KMcnopoga BO3dyxa B aspoTeHKe. JHeprus notpebnserca B BUAE IMEKTPOIHEPrUN U
He MOXeT ObITb pekynepupoBaHa.

B0O3MOXHbI aMuCCUM NeTy4mx BeLWEeCTB B BO3AYLLHYIO Ccpedly, OAHAKO 3a cyeT Hanu4ng
pacTBOPEHHOrO KUCropoda BO BCEM OObEME COOPYXEHUS BblerieHMe BOCCTaHOBIEHHbIX

coeauHeHumn cepbl 1 JIXKK HeBenuko.
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[TpMMEHNMOCTb

Bes HeraTMBHOro BO34ENCTBUS HA OKPYXKaloLLyt0 cpeay NO COBPEMEHHbIM TpeboBaHu-
SIM MeToA NPMMEHUM TONbKO B ABYX Crly4Yasix: Ha CBEPXMariblX OYUCTHbIX COOPYXXEHUSIX, MpK
MCNONb30BaHUN NpeaBapuTenbHOro, NGO nocneayowero yganenus docdopa ¢ NOMOLLbO
peareHToB, a Takke MocreaylLlero yaaneHnss CoOeaAMHeHWn asoTa C UCNONMb30BaHNEM [O-
MONMHUTENbHOIO UCTOYHMKA OpraHukM Ansi npouecca AeHntpudumkaumm (B Poccumn nocnegHee

He NpUMeHSeTCs).

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

OanH n3 Hambonee npocTbix MeTogoB ounctkm CB, He Tpebyowmnn ons cBoen pea-
nnM3aumm CrnoXxHoro obopyaoBaHUA U CPeaCcTB aBTOMATUKMN.

MoTpebHOCTL B Nnowaan ons Mmetoga CpeaHss.

Mpn Hanumuum B OaccerHe BOOOOTBEAEHMSI MOLUHBbIX MCTOYHUKOB HEpPEryrnsipHom
Harpy3km nmbo 3annoBbiX COPOCOB OpraHMYEcKUX 3arpsas3HeHnn (NuweBble, XMMWUYeCcKue,
HedpTexnmmyeckne npegnpuATUS), NPUBOLALLNX K YBENMYEHUIO HArpy3ku no OpraHn4ecKum
3arpsisHeHnsaMm 6ornee vyem Ha 50 %, BO3MOXHA XPOHMYECKN HecTabunbHasa paboTa meTtoda ¢
yxyaweHunem kavectsa ouncTtkun no bBlrKs oo 20—40 Mr/n 1 HeraTUBHBIM BIIUSIHUEM Ha COOpY-
XXeHMa nnooTaeneHus.

Ha psige 06beKkToB TEXHONOrMS NPUMEHSIETCH C UCNOSNIb30BaHNEM 3arpy304HOro marte-
puana ans mmmMmobunumsaumm uomacchl B a3poTEHKaX.

Mpn ncnonb3oBaHUKM 3arpy304HOro Matepuarna oH MOXeT ObITb pa3MeLLeH B COOpYy-
XEHUM cneayrowmnMm OCHOBHbIMW criocobamn: B Buae camoHecywmx 6rokoB (Henocpegn-
CTBEHHO Ha AHuLLEe MO0 Ha NogaepXXuBarLWKMX Kapkacax), B BUAe NOSIOTHULL, BOMOKHUCTbIX
MaTepuanosB U T. M., pa3aMeLLlaeMblX Ha Kapkacax, B Buae nnasatoLien 3arpysku.

Takon BapuaHT 6onee ctabuneH B yCrnoBusaX 3annoBbiX COPOCOB 3arpsA3HSOLWLNX Be-
LLLeCTB, NO3BOMSET MNOBbLICUTb MPOU3BOANTESNIBHOCTL COOPYXKEHUN.

HepocTtaTkamun ABNSOTCA CyLLECTBEHHbIE KanuTasnbHble BNOXEHUS Ha npuobpeTeHne
3arpy304HOro matepuana n ero pasmMelleHne B aspoTeHKe, a TakKe CNOXHOCTU C ero pere-
Hepaumen (M3BECTHbI CnyyYaun obpyLueHnst Nog BeCOM BUONMEHKM HeQOCTAaTOYHO NPOYHON 3a-
rpy3kun). Micnonb3oBaHmne 3arpyskn, KPOMe NIIOCKOCTHOM (Kak B adpOTEHKE, Tak MU B 3aTONJSIEH-

HbIX BroUNbTPax), TpebyeT TWwaTeNbHOro NPOLEXMBAHUS CTOYHbIX BOA.

PedepeHLu-00bekThI

Mopaenstowee 6onbwmnHcTBo Bcex OC MCB B cTpaHe.
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4.2.1.2.1.2 bnonornyeckasi OMUCTKa B a3pOTEeHKaxX OT OpraHM4YeCK1X BeLecTB U

aMMOHMMHOrO a3oTa

ObLlee TexHNYECKoe onucaHmne

McTtopuyeckoe HasBaHue npouecca — NpoAaSsieHHoe okucrneHue. [nsa otnuuunsa Bceun
rpynnbl NpoLeccoB GUMOMOrMYECKON OYMCTKU, WUCMOMb3YIOWNX HUTPUdUKaLMIO, OT MOSHOW
BMONOrMyeckon OYUCTKN (KNacCUYECKOW TEXHOMOrMM) B HACTOSLWEM CNPaBOYHUKE OHU MMe-
HYIOTCH Kak npoueccbl rrnybokon 6uonornyeckon oumctku. [anee no TeKCTy COKpaLleHHO
nmenyetcs bH.

KOHCTPYKTUBHOE WCMOMHEHNE W ABWMXXEHWE TEXHOMOMMYECKMX MOTOKOB aHanorn4yHo
NonHOM BGMONOrnMYEecKon OUUCTKE. ABNSETCH COMeTaHNMEM B OOHOM COOPYXXEHUU ABYX MUKPO-
BGronormyecknx NPoLEecCcoB:

- a9pobHOE OKUCNEHNE OPraHMYECKUX 3arpsa3HEHNIN PaCTBOPEHHbBIM KMCNOPOLOM;

- a9pobHOoE OKUCNEHNE aMMOHUNHOMO a3oTa A0 HATPATOB (HUTpUdMKaALUS) U HATPUTOB.

Mpouecc HUTpudMKaumm pasBUBaETCS Kak MPOAOIDKEHWE MNOSHOM Guonornyeckom
OYUCTKN, B TOM YMCIie CaMOMpPOM3BOSIbHO, NPU HEOBXOAMMOM yBENUYEHUM BpeMeHN Npebbl-
BaHWSA CTOYHOW BOAbI B a3poTeHKax (B TOM 4yucCrie nNpu oTkase OT pereHepauum Bo3BpaTHOMO
una v 3agencTBOBaHNN 3TUX OOBLEMOB AN OYUCTKM CTOYHOW BOAbI) M AOCTATOYHOM KOnn4ye-
CTBE PaCTBOPEHHOro Kucnopoaa (He MmeHee 1 Mr/n B Tex 30Hax, rae nNpoucxoguT HUTpUdu-
Kauns). B nogaensiowem 60NbLUIMHCTBE CUTYyaUUn SaHHbIM Npouecc He Gbin npegycMoTpeH
NPOEKTOM, a pa3BUICs MO OMUCaHHbLIM MPUYMHAM.

HecmoTpsa Ha BHELLHIOW MAEHTUYHOCTL C MOSTHOM BMONOrMYeCcKon OYMCTKOM, NPOLLECC
HUTpudukaumm 'CB cyulecTBeHHO oTnnMyaeTca oT Hee. [1nsa ero aPeKkTMBHOIo NpoTeKaHns
Heobxo4MMO nogaepkaHne 3afaHHoOro MMHMManbHOro Bo3pacTta una (B TepmuHonorum [27]).
[Mpy CHWXKEHUM HUXKE STOW BESTMYUHbBI MPOLIECC HUTPUAMKALMN HApYLLAETCa 1 3aTEM NpaKTu-
Yecku npekpawiaeTcs.

Bbicokoe notpebneHve kucnopoga Ha HUTPUDMKALMIO CYLECTBEHHO yBenuuMBaeT
Heobxo4MMbI pacxof Bo3gyxa, KOTopbli He06XxoauMOo nogaBaTb Ha adpoTeHK — Ao 50 % —
100 %. Ecnu atoT pacxoq He 6yaeT nogaBaTbCs, npouecc HUTpudmkaumm dynet npoucxo-
ANTb NULWb YaCTMYHO, Aaxe npu Heobxoanmom BoapacTte una. M, HaobopoT, Npu HapyLLeEHWU
BO3pacTa una gaxe npu HeobxoaMmMoM pacxofe Bo3gyxa npouecc He BygeT npoucxoguTb
apeKkTNBHO.

MockonbKy npouecc HUTpUdMKaUMm NPUBOAUT K BblAENEHMIO B BOAY MOHOB BOOOPOAA,
TO NpW HegoCTaToO4YHOM BydhepHOCTN CTOYHOWN BOAbI BO3MOXHO CHWXEHMEe pH un, B CBOKO o4e-

peab, HMbMpoBaHWe npoLecca HUTpUdmkKaLmu.

181



[MpeumyLlecTBa Ang OKpyKatoLlen cpeasbl

lMo3BonseT yganaTb opraHudeckue 3arpsisHeHust ¢ 3PdPEKTUBHOCTbIO A0 96 % —
98 % — o 5-8 mr/n.

[Mo3BonsieT nepeBoanTb COeAMHEHU a3oTa u3 6onee TOKCUYHOM OPMbl (AaMMOHUR-
HbI @30T) B MEHEE TOKCUYHYIO (HUTPaTHbIM a30T). A30T HATPATOB, B OTNINYME OT aMMOHUN-
HOro asoTa, He NoTpebnsaeT KMcnopoaa B BOAHbIX O0beKTax, T. €. He OKa3blBaeT HEraTMBHOMO
BNMUAHUA OOMH U3 BaXHEWULLINX TEXHONOMMYECKUX NapamMeTpoB — KOHUEHTpaLUnio pacTBOPEH-
HOro kucrnopopga. bonee Toro, B 3arpsi3HeHHbIX BOAHbIX OObEKTax a3oT HUTPaATOB MOXeT
CNY>XUTb UCTOYHMKOM CBSI3aHHOMO Kucnopoda Ans NpoTekaHWsa MpoLecCoB CaMOOYULLEHUS
nytem geHutpudukauyun. OctatoyHas KOHUEHTpauuss aMMOHUMHOIO a3oTa MOXEeT COCTaB-
nateb 0,3-1,0 mr/n.

TeopeTnyeckn npouecc NPOANEHHOro OKUCIeHUa He obecneynBaeT yganeHus asoTta
ceepx 20 % — 35 %, noTpebnsemMbix Ha NPUPOCT una, T. €. B 3HAYUTENBHOWN CTEMNEHN OCTaB-
nset 6e3 n3MeHeHns HeraTMBHOE BNUSIHWE a30Ta B BUAE 3BTpOMKaLmm BOAHbIX 0OBHEKTOB.
OpHako Ha npakTMKe Ha 3Ha4YUTENbHOM 4acTu OOGBLEKTOB (CM. pasgen 3) OTMEYeHO cylie-
CTBEHHOE yaaneHue asota Ha OC, paboTtatowmx no texHonormm bH — go 60 %, ¢ nony4e-
Hnem obuiero asota B npegenax 15 mr/n. OTa TexHonorms HasaHa BHYC[ — rnybokas
Buonormyeckas o4MCTKa C HATPUAUKALMEN N YHACTUYHON CUMYNbTAaHHOW AEHUTPUdUKaUNEN.

3a cyeT HEenoriHOro OKUCMEHWA MOTyT NPUCYTCTBOBATb MOBbLILWEHHbIE KOHUEHTpauum
a3oTa HUTpUTOB — Ha yposHe 0,1-0,5 mr/n.

3a cyeT 6onblIEro BPEMEHN KOHTaKTa 3arps3HEHMA C UNoM obecneymBaeT MaKCu-
MarnbHO rnybokoe yaaneHue opraHuyeckux sarpsasHeHun, onpegensembix no BrKs (go 2—
3 Mr/n) u cneunguyecknx TeXHoreHHblx BellecTs (HedTenpoaykTel, CIMAB, deHonbl), a Tak-
Xe cepoBogopos.

Bce ocTtanbHble npevmyllecTBa AOS1S OKpyxawwen cpefbl TOXOECTBEHHbI MOMHOM
BMONOrMYeckon O4nCTKe.

JKorormyeckme npenmMyLlectTsa 0gHO3Ha4YHO CBUOETENbCTBYIOT B MONb3y NPUMEHEHUS
AAHHON TEXHONOMMM Kak BpeMeHHOW Mepbl A0 peKoHcTpykumm OC ¢ BHegpenuem H[OT.
He pekomeHayeTCca Kak TeXHOMNOrns, KoTopas AOSMKHA BHEAPATbLCA MyTEM PEKOHCTPYKUMU
a3pPOTEHKOB, KPOME CUTyaL MK, B KOTOPbIX yaaneHne asota HeuenecoobpasHo ¢ pblboxo3san-
CTBEHHOW TOYKW 3PEHUd, a TakkKe Npu npegbsBleHnn COOTBETCTBYIOLWMX TpeboBaHui Mo-
TpebuTenem nNpu NCNoNb30BaHUN CTOYHbLIX BOA ANs OpoweHnd. B ocTanbHbIX cuTyaunsax ons
pekoHcTpykunn OC HaumHas ¢ HebonbluMxX crefyeT MCnonb3oBaTb OOnee 3KONOrm4ecku

3PP EKTUBHbBIE TEXHOMOMUM.
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Ha manbix OC TexHonorust MoXeT paccmatpmBatbes kak HOT, yunTtbiBag nx He3Hauu-
TEeNbHbIA BKNag B 3arpsi3HeHne BOAHbIX OOBEKTOB N HE CTOSMb CyLLECTBEHHOE BNUSHME (hak-

TOpa 3HepronoTpebneHus.

MexxcpenoBble BO34eNCTBUSA

OCOGEHHOCTBI0 TEXHOMOMM OTHOCUTENBHO MOSTHOM BMONOrMYEecKo OYUCTKN ABNSETCA
Hanbornee BbiCOKasi 3HEPrOEMKOCTb MPOLECCa PaCTBOPEHUS KUCIOpoAa Bo3ayxa B adpOTeH-
ke. OHeprusi MoTpebnseTcs B BUAe OMEeKTPOIHEepPrMu UM B paMKax OaHHOro npouecca

He MOXeT ObITb pekyrnepupoBaHa.

[MTpMMEHNMOCTb

Be3 HeraTMBHOro BO3OENCTBUSA Ha OKPYXalOLLyl0 cpegy No COeAuMHEHMsM as3oTa U
dochopa meTog NPUMEHNM B CreayoLwmnx YyCrnoBUsX:

- Ha cBepxmanbix — Hebonblwmnx OC, B 3aBUCMMOCTM OT KaTeropmm BoAHOro o0bekTa,;

- Kak BpeMeHHbIn npouecc Ha OC, obecneumBatowmx UMKOum He Gonee 15 (kpome
KaTteropmm BogHbIX 06beKTOB A — Hanbonee oxpaHsemble U yA3BUMbIE);

- NPV NPOBEAEHUN NOCMeayLWero yaaneHnsa HATpPaTtoB C UCMNOMb30BaHMEM OOMNOSTHU-
TENbHOrO0 UCTOYHMKA OpraHuWKM Onda npouecca AeHuTpudukaumm, 4To QOpMUpyeT Cylle-
CTBEHHbIE [OMOSHUTENbHbIE (PUHAHCOBLIE 3aTpaTbl MU 3KONOrMYECKY0 Harpysky B Buae no-
TpebneHnss peareHTOB MW YyBENUYEHUS KonuyecTBa TBepabix oTxogoB (B Poccum
He NpUMeHSeTCcs);

- NpW UCNoNb30BaHUN NpeaBapuUTENbHOro NMbo nocneyoLwero yaaneHms gpocgopa ¢

NMOMOLLbIO peareHToB.

PakTophbl, BANAIOLLIME HA BO3MOXHOCTbL peanusaumm

Hapsigy ¢ nonHon GMOMOrMyeckon OYUCTKOW, OAWH M3 Hambonee NpoCTbIX METOAOB
OYUCTKM KOMMYHanbHbIX CB, He Tpebylowmin ons cBoen peanmsauumn cnoxHoro obopyanosa-
HUSA 1 CpeacTB aBTOMATUKMN.

MoxeT ObITb peann3oBaH Ha CYyLLECTBYIOLNX COOPYKEHUAX 6e3 peKoHCTPYKUMn, npu
Harpyske Ha HUX He Bbllwe 2/3 OT NPOEKTHOM U OOCTaTOYHOW MOLLHOCTU a3dpaumOHHOWN Cu-
CTEMbI.

Bbicokasi (Hambonee BbICOKasi U3 BCEX TEXHOMOMMM BUONOrMYeCcKon OYUCTKN) NOTPeL-
HOCTb B 3JIEKTPO3HEPrMM nNpu OTCYTCTBUM yAarneHus asoTa genaet TexHosnorumwo bH, kak
BHOBb BHeLpSiEMOro npoecca, 3KOHOMUYeckn manoaddektnsHon. PaumoHansHee ncnorsb-
3oBaTb TexHonorun bHL. TexHonorua BH, kak npasuno, peanusoBaHa no akTy, KakK crneg-

CTBME HU3KOW Harpy3ku Ha coopyxeHunsa bO, npyn goctatovHom aspaumn.
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MoTpebHOCTb B Nnowaan onsa metoga — nosblweHHas (no cpaBHeHuto ¢ BO).

Mpn Hannumm B BaccenHe KaHanM3oBaHUA MOLLHbIX WCTOYHWUKOB HeperynsipHon
Harpysku, nubo 3annoBblX COPOCOB OpraHMYEcKUX 3arpsa3HeHun (nuwesble, XMMUYECKUE,
HeTexnmuyeckne npeanpuATUL), NPUBOAALLNX K YBEITMYEHUIO Harpysku no opraHn4eckum
3arpsisHeHusiM bonee, 4em Ha 50 %, BO3MOXXHa XpOHUYECKN HecTabunbHasa paboTta metoaa ¢
yxyaweHuem kadectsa o4ncTtku no BlrKs oo 20—40 mr/n 1 HeraTMBHLIM BIIUSIHUEM Ha COOPY-
XeHus unootgenexus. MNMpu cbpoce onpeaeneHHbIX TOKCUKAHTOB, a Takke B pesynbTaTte ne-
pepbIBOB B Nnofaye arekTpoaHeprun bornee yem Ha 15 4 BO3MOXHO yxyALleHwe npolecca
HUTpUdUuKaLmnn.

AHanNoOrMyHo TEXHONOMMWN MOSHOM BUONOrMYECKON OYUCTKM HaxoauT NPUMEHEeHue on-
UMsa NpUMEHEHNa 3arpy3o4HOro Marepuvana ana nmmobunusauum Guomacchl B adpoTeHKax,
noBblLWarLas ctabnneHOCTbL Npouecca.

Ero xapaktepucTtuku aHanorudHbl. [ns peanusaumm B YCrOBUAX HUTpUMKaLMK Cy-
LLIECTBEHHO, YTO HEA(hEKTUBHAA pereHepaumsa 3arpy3km NpuBOANT K Nepuogmyeckum copo-
cam oTmepLuen BMonneHkn n BTOPUYHOMY 3arps3HEHMI0 aMMOHUMHBIM a30TOM, YTO Cylie-

CTBEHHO CHWXaeT adpdeKTUBHOCTb NpoLecca.

PedepeHL-00bekThI

Oxkono 30 % coopy>XeHWin NONHOW BMONOrM4YEeCcKon OYUCTKM B Poccum B Cuny Crioxms-

lwmxcs obcToaTensCcTB paboTatoT N0 AAHHON TEXHOMOTNM.

4.2.1.2.1.3 bnonornyeckasi OMUCTKa B a3pOTEHKaxX OT OpraHM4YeCcK1X BeLecTB U

a3oTa

ObLlee TexHUYECKoe onucaHune

Ha npaktuke peanu3oBaHa C NOMOLLbID nNpoueccoB OUONOrMYECKOW  HUTPU—
AeHuTpudukaummn (ganee nmenyetca bHL). NpuMeHaeMble TEXHOMOrMYeckne Cxembl npu-

BedeHbl Ha pucyHke 4.1.
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a) MoguduumpoBaHHbIn Npouecc Jlyasaka—atTuHrepa (MI3), Takke HasbiBaeMbIN

npeaBKntoYeHHOW AeHUTpudmKaumnen

Crounsie
BOAbI
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SE EE SE, orovoiy | CTOMHbIE
Bogel
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0) CtyneH4artasi HUTpU—aeHuTpudmkaums (MoOryT NCNoNb3oBaTbCA 2 Un 3 CTYNEHN C

yepenoBaHMEM aHOKCUOHOW U adpOOHOM 30H)

: j(@Z R vk j—«
Nl R K i

Y A

ot

1 — nepBuYHLIN OTCTOMHMUK;

2 — BuopeakTop;

3 — BTOPUYHbIN OTCTOMHUK;

a — nocTynawLas CToyHasi BoAaa;
© — ocBeTneHHas cToYHas BOAa;
B — BO3BpaTHbIN Un;

I — OuMLEeHHas CTOYHas BoAa;

0 — peareHT (FeCl3);

3alLTPUXOBAHHAs YacTb — 30Ha NepeMeHHOoN aspaumnm

B) «KapycenbHasa» HUTpu—-geHuTpudukauunda. Ha npumepe 4eMOHCTpaLUOHHON NUHUK

Ha KypbsiHoBckux OC (Mocksa), 1995-1998 rogpl, 40 Tbic. M3/cyT
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1 — 30Ha cumynbTaHHOro npouecca (KoHueHTpauusa O, B npegenax 0,3-0,8 mr/n);
2 — 30Ha NepeMeHHon aspauuu;

3 — 30Ha 6e3 aspauuu;

a — nocTtynawLas CToyHasi Boaa;

6 — BO3BpaTHbLIN UIT;

B — nnoBadA cMeCb Ha BTOPUYHbIE OTCTOWHUWKMK

r) NMonepemeHHas unn cumynbTaHHast HUTpU—aeHnTpudmrkaumsa (Jllobepeukne OC,

Mockga, 60 TbiC. M3/cyT)

PucyHok 4.1 — BapuaHTbl TEXHOMNOMMYeCcKoro npoLecca HUTpU—aeHuTprdmKauum B

a’poTeHKax

KOHCTPYKTUBHO OCYLLECTBASETCA B adPOTEHKax NpAMOYrofibHONM hopMbl, Kyaa nocTy-
naeT CTOYHas BOAa W BO3BPATHLIN aKTUBHbLIA U1, OTAENSEMbIN B COOPYXEHUSX urnootaerne-
HUA. MoxeT Takke OblTb peanu3oBaH Kak LIMKIMYeCKUI NpoLecc, ¢ OCyLLeCTBNEHMEM nocre-
AoBaTtenbHO BMOXMMUYECKNX NPOLECCOB M OTCTaBaHWUS una B eauHom coopyxeHuun (B Poc-
CUM UMEKTCA eQUHUYHBIE OOBHEKTLI C LIMKIMYECKMMU peakTopamum.

TexHonorna oCHoBaHa Ha UCMNOJSIb30BaHUN B OAHOM COOPYXKEHUN TPEX MUKPOBMonoru-
4YeCKMX NpoLeCcCoB:

- a9poBHOE OKUCIIEHNE OPraHNYECKMX 3arpsa3HEHNn pacTBOPEHHbLIM KUCNOPOAOM;

- a9poBHOEe OKNCNEHMEe aMMOHUHOIO a3oTa 4O HUTPATOB (HUTpUUkaums);

- @HOKCUAHOE OKUCIIeHNE OpraHn4yecKknx 3arpsi3HeHuUr KUCNOpOoAOM HUTPAaTOB, C BOC-

CTaHOBMEHMEM HUTPATHOro asoTa A0 MONEKYNSPHOro (4eHNTprudUuKaLms).
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Ycnosvem npoBefeHus AeHUTpudukauumn SBNsSeTca OTCYTCTBUME B UITIOBOW CMeCU B
TeyeHne HeobxoaMMOro BpEMEHM PaCTBOPEHHOrO Kucnopoga NuMbo oveHb Manasi ero KoH-
ueHTpauma (go 0,5 mr/n) npu ogHOBPEMEHHOM MNPUCYTCTBUM OpraHU4eckux BellecTs. [Ans
npoBeaeHus ABYX rpynn NpoLEeccoB, XapakTepusyrLmnXcs pasHbiMK NoTpebHoCcTAMM B pac-
TBOPEHHOM KUCITOpOAeE, UCMOMb3YIOT cneayolme OCHOBHbIE NPUEMbI:

- (hnsnyeckoe pasgeneHne npoueccoB NMyTem BblAeneHnsa cneumanbHbIX 30H HUTpU-
dukaumm n geHntpudukaumm (3oHbel N u D);

- pasgeneHne npoueccoB BO BPEMEHN B OAHOM U TOM xe obbeme coopyxeHus. Uc-
nonb3yeTcsa YacTUYHoe pasferieHMe BO BpeEMEHU, NMpu 3TOM asbl HUTPUMUKaLMN N OEHUT-
pudukKaLmm NOBTOPSOTCA MHOIOKPaTHO;

- KOMOUHMPOBAHHOE MCMNOMb30BaHNE (OU3NYECKOr0 U BPEMEHHOrO pasgernieHnst npo-
LLeCCOB;

- OQHOBPEMEHHOE, KOrda BeCb MpPOLECC OYMCTKM MPOBOAMUTCSH MPU HEBBLICOKUX 3HaYe-
HUAX KOHLIEHTPpaUuKn pacTBOPEHHOro knucnopoga (4o 1 mr/n).

Baktepun, ocyuiecTBnsawowmne HATPUUKaALMIO U OeHUTpUdUKaLMIO, CYLeCTBYOT B
eMHON MNoBOM cMecu, PYHKUMOHUPYS B COOTBETCTBYHOLUMX 30HaX (BPEMEHHbIX WHTepBa-
nax) nmbo B eANHON 30HE C NPOMEXYTOYHbIMU ycrnoBuamu. ObssaTenbHbIM YyCNoBUEM Aes-
TeNbHOCTM BakTepPUN-AEHUTPUEPMKATOPOB ABMSETCA HaNMYMe OpraHMYeckoro BeLLecTBa, Ko-
TOpOE OHU MOryT NoTpebnATb B Npouecce BOCCTAHOBMNEHUSA HUTPATOB, ANs1 KOTOPOro Heob-
XOAMMO OKUCIIEHME CBA3aHHbIM KACNOPOAOM yriepoga u sogopoaa.

[na obecnevyeHns Takon BO3MOXHOCTU MPU UCNOSMb30BaHUM PasfnNYHbIX 30H Npume-
HAETCA TaKOW TEXHOMOrMYECKUIN NpUeEM, Kak peLmpKynsaums mexagy 3oHamn. HeobxoammocTb
aToro obycrnosneHa TeM, YTO NPOLECC HUTPUGMKALUKN NPONUCXOANT Toraa, Korga no4vtu Bce
OopraHu4eckme 3arpsasHeHns yaaneHsol.

B cxemax c 30HanbHbIM pasgeneHneM HUTpuUrkaumm n aeHUTpudukaunum nponsso-
ANTCA PeuunpKynauus UnoBoW CMecK, coaepkallen HUTpaTbl, U3 KOHUa adpoBGHON 30HbI B
Ha4ano aHOKCMOHOW. JTa peuupKynaunsa OCyLLEeCTBIISETCA C NOMOLLBIO NOrPYyXHbIX HACOCOB
nyTeM CO30aHUSA FOPU3OHTANbHO OPUEHTUPOBAHHBLIMU MelLankaMy GeCKOHEeYHOro noToka
(«kapycenb») UoBOM CMECU MeXAy 30HaMMu, a TakkKe C NOMOLLbIO IpNUATOB (paumoHarnbHO
TONbKO Ha MariblX yCTaHOBKaXx).

Cnocobbl aspaumm — aHanornyHo BO. 30HbI AeHUTpUdMKaLmMmM OOMKHbI NepemMeLln-
BaTbCs ANA NpefoTBpaLleHUss paccrnoeHus UNoBor cMecn u ana maccoobmeHa. MNepemelum-
BaHVWe Ha BONbLUIMHCTBE OOBLEKTOB — C NOMOLLBLIO MOrPYXHbIX MeLwarok (onTuManbHbIn Me-
TOA), HECKONbKO OOBEKTOB ObININ BbLINOMIHEHbI C NEpPeEMELUMBAHMEM BO34YXOM C MUHUMU3A-

umen pactBopeHus kucnopoga (HepekoMeHayembln MeTos).
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BosBpaTHbIN aKTMBHLINM UIT NOAAETCHA B Hayano 30Hbl AeHuTpudmkaumm nmbo B eau-
HbIi 06beM aspoTeHKa (Npy ApYrMx paCCMOTPEHHbIX PeLLUEHUSIX MO NPOBEOEHNIO NpoLiecca).
CpaBHEHME  TEXHONOMMYECKUX CXEM  HUTPU—AEHUTpUdUKaunnM nNpuBedeHo B

Tabnuue 4.1.

Tabnuua 4.1 — CpaBHeHMEe TEXHONOMMYECKUX CXEM HUTPU—AEHUTPUMKALIMK

TexHonornyeckas
MpeumyLiectsa HepocTtaTtku
cxema
MogudurumpoBaHHbIn mybokoe ypganeHMe amMMOHUMWHOIO | 3HAYUTENBHBLIN PELMKI U3 30HbI HUTPU-
npouecc  Jlyasaka —|a3oTa. He HyxxgaeTcss B aBTomaTusa- | pukaumun. Manbie BO3MOXHOCTU AN U3-
OT1TnHrepa (MJ139) uuun. lNpocToTa NPUMEHEHUST MpPU pPe- | MEHEHUSI COOTHOLLEHMS 30H N u D
KOHCTPYKUMMK
CtyneHyaTbiv He TpebyeTcssi BHYTpPEHHW peuunkn. | YCNOXHEHHaa cxema, copepxawas 4-6
npowecc MuHuManbHoe Bpems npebbiBaHMs 3a | 30H. Manble BO3MOXHOCTU OJ1 U3MEeHe-
CYET MOBbLILIEHHON KOHLEHTpauuW ak-|HWs  COOTHoweHuss 30H N wu D.
TMBHOrO una. Bo3MOXHO [O0CTUrHyTb | B KOPMAOPHON KOMMOHOBKE BbICOKME 3a-
bonee adhpekTUBHOrO yaaneHus asota | TpaTbl HA NepemMeLlnBaHme Y3KnxX 30H ae-
n 6onee rnybokon HUTpUdUKaLnm HUTpUdMKaumm. CnoxHo NpUMEHSTbL Npu
PEKOHCTPYKLMK
«KapycenbHbIn» LLinpokne BO3MOXHOCTU AN M3MEHe- | YBENUYEHHble 3aTpaTbl Ha W3MEHeHue
npouecc HUsi cooTHoweHMst 30H N 1 D. MUHU- | CTPOUTENBHbLIX KOHCTPYKUUIA MPU PEKOH-
MarnbHble 3Hepro3aTpaTbl Ha nepeme- | CTPYKUUN.
wmnBaHne. YMeHbleHne Ha 10 % 3a-
TpaT Ha aspauuio
Mepuoanyeckmn MakcumanbsHas NpocToTa KOHCTPYKUUK | YBENMYEHHbIE 3aTpaThl HA aspaLOHHY
npowecc (moxeT ObITb MCMNOMb30BaH €AMHbIN | cucTtemy. TpebyeT aBToMaTtu3auun. MNpu
00bEM U CXxema LIMKITMYECKOTO peakTo- | HebonblwomM BpeMeHu 00paboTkm BO-
pa (SBR-peaktopa). MakcumarnbHble | Abl BOBMOXHO MOBbLILIEHHOE copepKaHue
BO3MOXHOCTW [fis1 yrpaBrieHusl Npo- | aMMOHMIHOIO asoTa B OYULLEHHOW BoAe
Leccom (peakTop-cmecuTenn)
CumynbTaHHbIN Texe. MuHuManbHble 3aTpaTtbl Ha|Te ke. HecKomnbKko yBEnMYEeHHbIn 00bem
npouecc aspaumio (pabota npu MNOHWXKEHHOM | coopyxeHus. [loTeHumManbHble npobne-
KOHLEHTpauumn pacTBOPEHHOrO KWUCIO- | Mbl CO BCMyXaHWEM una
poana). BoamoxHo rnybokoe yganeHue
obuero asoTa

[MpeumyLlecTBa Ang OKpyKatoLlen cpeasbl

[Mo3BonseT ymanaTb opraHudeckue 3arps3HeHust ¢ 3PdEKTUBHOCTbIO A0 96 % —
98 % — po 5-8 mr/n, a Takke coeamHeHna asota o 90 %. B MMpoBOWM NpakTuke, Kak npasBu-
1o, He HopMUPYOT bopMbl a3oTa B cocTaBe obuuero asota. B Poccuiickon ®epepaunmn Hop-
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MUPYIOTCA BCe 3 OCHOBHble (popMmbl. lNMpouecc Guonornyeckoro yaaneHnsa asota nossonseT
nony4YyaTb OCTaTOYHbIN OBLWMIA @30T NPenMyLLECTBEHHO B HavMeHee TOKCUYHOW hopme a3oTa
HUTPATOB, MUHUMU3NPYHA coAepXXaHUe aMMOHUAHON N HUTPUTHOU dpopM. MeTon NOMHOCTLIO
cnocobeH obecneunTb TpeboBaHusa MNOK no cogepxaHuto a3ota HUTPATOB.

Hoctmxkenune MOK N0 aMMOHUMHOMY @30Ty HE MOXET ObITb rapaHTUPOBAHHO, MO a30Ty
HUTPUTOB — ManoBEepPOATHO.

Bce octanbHble npenmyLLecTBa AN OKpYXaroLlen cpefbl TOXAeCTBEHHbI npoueccy BH.

Me)xcpenoBble BO34ENCTBUSA

OtnnuntenbHon ocobeHHocTblo npouecca BH aBnseTca cHuxeHHoe noTpebneHune
Bo3ayxa (M, COOTBETCTBEHHO, 9NeKTpoaHeprun) no cpaBHeHuto ¢ BH, Tak kak okorno 60 %
3Heprun, nowegLen Ha HUTpUdMKauuio, NOTOM UCMONb3YETCH ANA OKUCNEHNSA OpraHUyYecKnx

3arpA3HeHnn B NpoLecce AeHUTpudukaumm BHyTpU JaHHOW TEXHOMNOIMN.

[MTpMMEHNMOCTb

MeToq QOMKEH paccMmaTpMBaTbCs Kak OCHOBHAsi U OHa XXe 3aKniuuTenbHas crtagus
OYUCTKN HA OYMUCTHBIX COOPYXEHMAX COOTBETCTBYOLLEro macwraba. lNpumeHeHne meToga
0e3 peareHTHOro yganeHusi gocgopa NpUMEHNMO Ha 06beKTax 4O MarbiX BKIOYUTENBHO.

TexHonorus, kak npaeBuno, He TpebyeT OOMNOMHUTENBHOIO MCTOYHMKA OpraHuKu Ans
npouecca geHutpudukauun. ns OC B Poccun Hen3BeCTHbI criydam ¢ NpUMEHeHNEM BHELL-
HEro UCTOYHMKa OpraHMYecKnX BellecTB ANs AeHUTpudmkaumm, Torga kak 3a pybexxom aTo

BCTpe4aeTCcAa AOBOJIbHO 4YacCToO.

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

Bonee cnoxHeli MeToa, Kak npasBuio, Tpebyowmnn ana ceBoen peanusalmm Ncnonb3o-
BaHWs OONONHUTENbHOro obopyaoBaHus (Melwankum, Hacocbl peumpkynsauum). XenatenbHo
TakKe NCNofb30BaHME CPeLCTB aBTOMATUKM.

MoTpebHoCTb B nnowagn Ona mMetoda — MOBbIWEHHast no cpaBHeHuio ¢ BH Ha
20 % — 30 % u go 50 % — 60 % no cpaBHeHuto ¢ BO.

Mpobnembl ¢ nHrMbrpoBaHnemM HUTpUrkaumm n npobnemamm ¢ aspaumen — aHano-
rM4YHbl BH.

OpHako noTpebneHne anekTpo3Heprum BCe Xe CyLLeCTBEHHO Bbilwe, Yem npu BO no
crnegyroLwmnM npuyYnHam:

- 40 % kncnopoaa, noweawero Ha HUTpudmkaumo, TepsieTcss 6e3B03BpaTHO;

- npouecc TpebyeT Bonee BbICOKOM KOHLEHTpauun pactBopeHHoro kucnopoga (KPK),

yeMm BO, COOTBETCTBEHHO, pacTBOpPEHWE Kucropoaa npoTekaeT MeHee 3hdekTUBHO —
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3aKknoumTenbHasa ctagust HUTpudmkaumm (4o 1 mr/n) npoxoguT nNpu BeCbMa HU3KOW noTpeb-
HOCTU B Kucnopoge, 4to npusoant K pocty KPK 0o 4-5 mr/n n ewe 6onblieMy CHUXEHWNIO
ahpekTnBHOCTN NOTPebneHns kucnopoaa.

Tem He MeHee Npu PEeKOHCTPYKUUUN CYLLECTBYIOLWNX OOBHEKTOB, MO NPOEKTY UMEILLMX
npouecc BO, yacto gocTuralT CHUXeHWe NOoTPebneHns 3NMeKTPO3HePrun Mo crnegywmm
nNpUYMHaM:

- KaK NpaBuro, Ha 3TUX COOPYXXEHNAX No drakTy akcnryaTupyroT npouecc bH, a He BO,;

- PEKOHCTPYKUUS ¢ nepesoaom Ha BHJ conpoBoxgaetcs 3ameHon cTapblx Headek-
TMBHbIX CUCTEM a3paLmu, YTO JaeT CoKpalleHne 3aTpaT Bo3adyxa A0 ABYX pas.

PedepeHu-o06bekThbl no TexHonorun BH npuBeneHsl B Tabnuue 4.2.

Tabnwuua 4.2 — PedpepeHu-o06bekThbl No TexHonorum BHL

MpoekTHasi npon3soaun- | CpeagHerogoBoe co-
TexHonorus TenbHOCTb / JepxaHuve O eKkTnBHOCTL
Ob6bexThl
HUTPU- N OEHUTPUMKaLMK akTuyeckasi Harpyska | 3arpsi3HEHWUI B O4M- yoanenusi, %
(2014 1), TbIC. M3/CyT LLIEHHOW BoAe, Mr/n
MogundumumpoBaHHbI Npo- N-NH4 0,59
uecc Jlyasaka —O1TmHrepa | OC Ne 1 100/67 N-NOs3 8,1 No6w, — 75
(MN3) N-NO2 0,06
N-NH4 1,62
«KapycenbHbl» N-NOs 13,7
OC Ne 2 160/66 No6w, — 45-50
npovecc N-NO2 0,34
P-PO4 1,6
MpumeyaHne — Coop aHkeT no OC npoeoguncsa biopo HOT Ha ycrnoBusix aHoHMMHoOCTU. Hasanusa OC,
yKa3aHHbIX B HacTOsILLLEeM CNpaBOYHMKE 34eck M aanee, umetotcs B bropo HOT. HasBaHus ykasaHbl B Tex cry-
Yasix, korga nHcopmaumsi no OC B3ATa U3 OTKPLITLIX UCTOYHUKOB.

4.2.1.2.1.4 Buonornyeckasi OMMCTKa B a3poOTEHKaX OT OpraHU4YeCKMX BelecTB U

asoTa, ¢ XMMM4eckum yaaneHuem doccopa

TexHunyeckoe onucaHue

C TOuYKM 3peHust TeXHONorMm 6GUoNorM4ecKkon oYMCTKN oveHb 6nuska k bBHL.

TexHonorndeckue cxembl BH n BHOX® otnuyatoTca Tonbko go6aBneHnemM peareHTa
ANnsa ynydweHHoro yganexus gocdgopa. Ha OC NCB B Poccumn peareHT go6asnsaoT (npume-
HUTENbHO K OMONOrMYECKON OYUCTKE):

- B KOHLIE adpOTEHKa — nepes BTOPUYHbIMU OTCTONHUKAMMU;

- B BO3BPATHbIA aKTUBHbIW UI;
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- B BO3BpaTHbIE MOTOKM OT COOpYXeHun obpaboTkmn ocagka.

Takke BHe GUONoOrM4eckom O4MCTKM peareHT gobaBnsieTcs nepeq NepBUYHBIMU OT-
CTOMHMKaMK, a Takke nepen ounbTpamm JOOYUCTKN.

Mcnonb3yoTcs KoarynsaHTbl, Tak Kak yaaneHne occopa nponcxoanT B OCHOBHOM My-
TeMm copbuun pocdaTtoB Ha XSONbSAX rMAPOKCUAA Xenesa UnNu anioMuHUA. ATU XNomnbs, B
CBOI0 04Yepeb, BKNIOYAKTCA B COCTaB XNOMNbEB aKTUBHOIO una.

[losa peareHTa nponopuuoHanbHa konuyecTBy yaansemblx ¢gocdaTtoB. Kpome Toro,
OHa CUNbHO 3aBMCUT OT MECTHbIX YCITOBUN U TOYEK BBeAeHUA peareHTa. Heobxoammas gosa
CYLLLeCTBEHHO BO3pacTaeT OTHOCUTENbHO OObIYHbLIX 3HAYEHUW, KOrda HyxHo obecneyvnTtb
MakcuMMmanbHyto rnyobuHy yganeHms. OntumanbHas octaTtodHas koHueHTpauusa 0,5-0,7 mr/n,
BO3MOXHO goctumxeHne 0,2—0,4 mMr/n, HO Npu CyLeCTBEHHOM YyBENUYEHUW pacxoda peareH-

Ta.

[MpevmyLlecTBa Ang OKpyKatoLlen cpeasbl

Becbma rnybokoe ocaxgeHune docgopa. Bmecte ¢ Bxogswlen B cocTaB npolecca
TexHonornen bH obecneumBaeT HacTonbko rnybokyto oumctky CB, Hackonbko oHa MOXeT
ObITb JOCTUrHYTa B OOQHOCTAAMMHOM COOPYXEHUN BMONOrmYyeckon OYUCTKU C rpaBUTaLMOH-

HbIM UnopasaerieHmewm.

MpUMEeHNMOCTb

VMcnonb3oBaHue MeToaa C onumen peareHTHOro yganeHusa gocdopa npuMeHMmo npu

nobbix MacuTabax coopyXeHUN.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

PeareHTHOe yganeHune pocdopa npMBOAUT K CyLLECTBEHHOMY YBENMMYEHUIO 3KCnIlya-
TaUMOHHbIX 3aTpaT (CM. pa3gen 6), 1 B NepBylo odepenb No cneayowmmM CTaTbaM:

- Ha npuobpeTeHne peareHToB;

- Ha 006paboTKy, nepekayky, o6e3BOXnBaHMe, BbIBO3KY U pas3melleHne AonoNHUTEMb-
Horo konu4yecTtsa ocagka (5 % — 20 %, B 3aBUCMMOCTW OT Konu4ecTea ygansemoro gocgo-
pa 1 MacCbl OCHOBHOIO NpuMpocTa u3bbITOYHOrO akTMBHOMO mna), obpasyrolerocs 3a cyeT
BKIMIOYEHUSA rMapoKenaa xxenesa unv antoMUHUSA B €ro Cyxoe BeLLEeCTBO;

- Ha 9KcnnyaTauumio yarna XpaHeHusi peareHTta, NpuUroToBIIEHMS W O03MPOBaHUA €ro
pacTtBopa.

XMUYEeCKMA 0CafokK BbITECHSET YacTb akTUBHOWM Guomacchl 13 una. YBenuvyeHue Ko-
nuyecTBa M3ObLITOYHOrO Ura NPUBOAUT K CHWXKEHUIO Bo3pacTa mna n tpebyeT ons coxpaHe-

HUA TOro Xe KoJrmnmyectBa opraHn4yecKkoro BellectBa uina (LI,J'IFI rapaHTnpoBaHHOIo nposene-

191



HUA HUTpUdUKaUMM) yBennyeHnss o6 bemMoB aspOTEHKOB MPOMOPLMOHANbHO AOMNOMHUTENb-
HOMY NPUPOCTY CyXOro BeLlecTBa ocajka (CM. BbiLLe).

Ha OC I'CB c aHaspobHon crtabunusaumen ocagka [OMNOMHUTENbHas Harpyska no
BroHepasnaraeMoMy ocaZiky Ha METaHTEHKN CHUXaeT UX a(pPEeKTUBHOCTb.

Takxke yxygwarTca CBOMUCTBa Ocajka, NnomnyyaemMoro npu Takon TexHomnoruu, npu uc-
Nnonb30BaHUK Kak yaobpeHums.

PedepeHu-06bekTbl, Ha KOTOPbIX MpUMEHeHbl TexHonormn BHOX®, npuBeaeHbl B

Tabnuue 4.3.

Tabnuua 4.3 — PedpepeHu-06bekThl, Ha KOTOPbIX MPUMMEHeHa TexHornorum BHOX®

MpoekTHas
npoussoau- | Bup/posa pe- | CpegHerogosoe
TenbHOCTb / areHTa, coaepxaHue
. AP DEKTUBHOCTL
TexHonorus O6bekTbl | hakTuyeckas | kr/1000 m3 no 3arpsasHeHuni
. yoanexua,%
Harpyska TOBapHOMY B OUULLLEHHOM
(2014 1), peareHty BOfle, Mr/n
Tbic. M3/cyT
MoaudunumMpoBaHHbIN BBV 7,9
npoecc BblKs 3,3
Jlyn3aka —OT1TMHrepa N-NHz 1,04 No6w, — 80-85
OC Ne 4 10,5/4,5 HeT gaHHbIX
(MJ13) — npeaBkrto- N-NO3 7,9 Posw — H/A
YeHHasn geHuTpuduka- N-NO2 065
umsa P-PO4 0,94

1) 3pecb 1 nanee, BB — cokpallieHHoe 0603Ha4YeHNe B3BELLIEHHbIX BELLIECTB.

4.2.1.2.1.5 bnonornyeckasi OMUCTKa B a3pOTEHKaxX OT OpraHM4YeCcK1X BeLecTB U

asoTa, ¢ buonornyeckum yaaneHmem cdoccopa

ObLulee TexHNYECKOoe onucaHune

Ot BHO npuHUMNUanbHO OTNUYaeTCs Hannunem euwe OOHOW TEeXHONOrm4yeckom 30-
Hbl — TaK Ha3blBAeMOW aHa’pOobHOW. 3Ta 30HA 4YaCTO Ha3biBAeTCA 30HOW OMONOrM4YecKoro
yaaneHunsa goccopa, XOTS CYLLHOCTb NPOLECCOB B HEN NPAMO NpoTuBononoxHa. [JaHHas 30-
Ha KOHCTPYKTMBHO MOXET ObITb pacnofioXeHa Kak YacTb NMPsSMOYrofibHOro aspoTeHka, nnbo
BblAeneHa B OTAENbHYK €MKOCTb, HasbiBaemyk gocdopHbiM BaccenHoMm. B umknmnyeckmnx
peakTopax BMECTO aHa3poOHOM 30Hbl MCMNOMb3yeTCA aHa3pobHas cTagms npouecca B egu-

HOM 06beMe COOpPYKEHUS.
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anMeHﬂeMble Ha NpakTuke TeXHOJorm4eckme Ccxembl npouecca, garnee cokpalleHHO

nmeHyemoro bHOB®, npuBeaeHsl Ha pucyHke 4.2 [28].
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B) MoaundumumposaHHbin npouecc UCT (MUCT)
PucyHok 4.2 — BapuaHTbl npouecca bBHOB®, npumeHsemblie B Poccum

Bornblwasga 4Yactb cxem yganeHus ocdopa peanusytoT C BbINOSIHEHMEM CTagunA HUT-
pu- U OeHUTpudukaumm no nNpenBKIIoYEeHHON TEXHOSOMMN, «KapycesibHON» (LMPKYNALUOH-
HOWN) UMM CUMYTIbTAHHOW TEXHOSOINMN.

Bnarogapsa Hanuuunio ykaszaHHOW 30HblI TEXHONOMMA peanu3yetca bnarogaps coyeTta-
HUIO YeTbIpeX MUKPOBMONOrMyecknx NPoLEeccoB, OCYLLECTBNAEMbIX O4HUM UIOM:

- a9pobHOE OKUCMEHNE OpraHNYeCKUX 3arps3HEHU pPaCTBOPEHHbLIM KUCIOPOOOM.
B naHHoM npouecce npov3BoaAnTCA ABYMSA pasfvyHbIMU (PYHKUWOHAMNbHLIMW rpynnaMm MukK-
poopraHn3moB. [NepBas — 0OblYHbIE reTepoTpodbl, NOTpPebnaLwmne pasnuyHblie opraHuye-
ckne coeguHeHus. Btopasa — docdopakkymynmpyowme mukpoopraHunambl (PAO), cnocob-
Hble NOTPebNATb TOoNbko nety4dme xupHble kncnotbl (JIXKK). Nx cneumdudecknin mexaHnsm
3anacaHust 3Heprnmn B KneTkax paboTaeT 3a cYeT HakonneHus B Her nonndocdaTtoB B KOMK-
yectBax Ao 20 % — 30 % cpbocdopa OT Cyxoro BellecTBa KNEeToK AaHHbIX Gaktepuin u o
5 % — 7 % OT cyxoro BeLlecTBa una B Lernom;

- aHas3pobHoe nornoweHne GAO neTyunx XUPHbIX KUCNOT ¢ npeobpasoBaHNEM UX BO
BHYTPUKIIETOYHOE MNOMIMMEPHOE coeduHeHWe, C BblgerneHnemM npu 3TOM B XUAKYH0 a3y
doccatoB. OHM BbIOENATCA B pes3ynbTaTe pacnaga nonudocdaTa, Aalowero KneTtkam
®AQO 3Heprno Ha nornoLleHne n duoxmmmndeckyto TpaHcopmauuio JIKK. Okncnenune opra-
HUYECKMX COeaNHEHNI, 0BPa3yoLLMXCA B aHa3pPOBHbIX YCNOBUSAX, MPOU3BOANTCA NO3XKe, Npu
nonagaHun NNoBov CMecu B aspobHbIe YCNoBUS;

- a9pobHOE OKUCNEHNE aMMOHUIHOIO a3oTa 4O HUTPATOB (HUTpUdMKaLms);
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- aHOKCUOHOE OKUCMEHWE OpPraHU4ecKuUx 3arpsisHeHU KUCNopoaoM HUTPAToB, C BOC-
CTaHOBMNEHNEM HUTPATHOro a3oTa A0 MonekynspHoro (geHuTpudurkauns). JaHHbin npouecc
MOXeT Takxke npoussoauTtca crneundunydecknmm GAO.

B npocteinwem Buae TexHonorna yHKUMOHNPYET creayowmm ob6pa3omM: BO3BpaTHbIN
aKTMBHbLIN MM NonagaeT B aHadpobHYy0 30HY, Kyda MOCTynaeT cbipas CTOMHAsa BoAa, 3aTem
unosasa cmecb noctynaet B 6rok BH[, nocne yero Ha cTaguio unopasgeneHus.

BaxHbiM ycnoBuem addpekTnBHOro Gmonornyeckoro yganexus docdopa aBnsertcs
npegoTBpalleHne nonagaHus B aHaspOOHYK 30HY CyLLECTBEHHbIX KOHLEHTpauuin asoTa
HUTpATOB, TaK Kak B ux npucytcteumn JDKK, Haxogswmecs B cToyHOM BoAe, ByayT noTpeob-
natbea He PAO, a geHutpudpmkatopamm. OcobeHHoCTb0 nNpouecca BHL sBnseTcs Becbma
CyLleCTBEHHOE coAepXaHue a3oTa HUTpPaToB B BO3BPATHOM aKTMBHOM une — o 6—9 mr/n.
B ycnosusx, kak npaBusio, HeBblCOKoM KoHUeHTpaumn BIK B cTouHbIX Bogax B Poccum u, co-
OTBETCTBEHHO, HeBbiCOKOro cogepxanus JIKK BbileonncaHHas TexHonorns ¢ nogadyen Bos-
BpaTHOro una cpasy B aHadpoOHyko 30HYy paboTaeT nnoxo. [na obecneyeHns HU3KOro co-
AepXXaHUs HUTPaToOB B NOJAaBaeMOM B Hee urne ero BHavane nogsepratloT geHUTpudurKaumm,
nnbo BHYTpu TexHonornm bHL, nnbo B oTAENBHOW 30HE.

B 3aBncumMocT OT Mcnonb3yemMon pasHOBUMOHOCTM MeToda MCMNonb3yeTcs nogada B
aHadpoOHy0 30HY WMNOBOW CMeECcH, Npoleawen npeaBapuTenbHy0 AeHUTPUMKaLUIo.
C aTOM LEenbio UCMOomnb3yT PeLmpKynsaLMOHHbIE HACOCHI.

[MpucyTcTBUE pacTBOPEHHOrO KUcnopoaa B aHaspobHoM 30He HeonyCTUMO.

Opranusauus npouecca bH[, aspaumsa n nepemeluBaHne Npon3BOAATCA aHaNOrM4yHo
onucanuio gns bHA. AHasapobHyo 30HY NepeMeLlnBatoT TOMbKO MeLlankamu.

pynna TtexHonormn BHOB®, HecmoTpa Ha 40-NeTHO UCTOPUID MPUMEHEHUS, MNO-
NpexXHeMy akTMBHO pas3BMBaETCHA. JTO CBA3AHO CO CMOXHOCTbIO MUKPOBUONOrMYEecKnx u
BMOXMMNYECKMX NPOLECCOB, NPOTEKaKLWMX NpY B3aUMOAEWNCTBUM 4 BblLLENepPeYNCIIEHHbIX
rpynn MMKPOOPraHU3MoB.

BHOB® He moryT ObiTb 3pEKTMBHO NpumeHeHbl Ha nbon CB. Heobxogmmbiv
YCNoBMEM SABMSETCH HannMyne MMHMManbHO HeobXoAMMOro cooTHolweHus B aton 'CB Benu-
4nH BINK n obwero gocoopa. MNpn MeHbLWNX 3HAYEHNAX CTOUHAA BoAa He ByaeT cogepxaTtb
AOCTaTOMHO OpraHMYecKoro BeLwecTBa, YTobbl ero xBaTuno u gns geHntpudukauum, 1 ang
pocTta ®AO. BaxHo Takke cogepxaHue JIXKK, ogHako npu goctatodyHom konudectee BIK Ha
ero yBenuyeHne MoXHo BnusaTb (CM. nogpasgen 4.1.1.6).

Mpu ganbHenwen obpaboTke M3BbITOYHOrO akTMBHOIO MMa C NOBbILLEHHBIM COAEPXa-

HMem doccopa He AOMKHO fonyckaTbcs obpas3oBaHMe B HEM aHa’dPOOHbIX YCNOBWUA, U B
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0CODEHHOCTH, npun Hannm4nm OOoCTYMNHOro opraHM4Yeckoro BellecrtBa, Tak Kak B 3TOM Cliy4yae

®AO B COOTBETCTBUMN CO CBOUM MeTAbONM3MOM GbICTPO BbiAeNAT docdop.

MpenmyLecTBa ANa OKpyXatoLen cpeabl

lMosBongeT ypandaATb opraHu4deckue 3arpsas3HeHna ¢ 3PEKTUBHOCTbIO OO0 96 % —
98 % — po 5-8 mr/n, coeanHeHunsa asota — Ao 90 %, obwmn pocdop — Ao 90 %, ocdop
docatoB — 0 95 %.

Hapsagy ¢ yoganeHnem opraHudeckux 3arpsisHeHun, onpegensemsix rno blKs, yoanser,
bnarogaps PU3NKO-XMMUYECKM B3aMMOOENCTBUAM, 3HAYUTENBHYIO YacTb TAXENbIX MeTar-
noB. Takke OKMCNSET MHOrMe cneunduyeckne TEXHOTeHHble 3arpsasHUTenu, Takue Kak
HedTenpoaykTbl, CIMAB, a Takke cepoBOogoOpOL.

TexHonornsa (C ncnonb3oBaHMEM TEXHOMOMMN 06paboTkn 1 yTunmMsaumm ocagka) nos-
BONSAET OCYLEeCTBUTb CYLLECTBEHHYIO peKkynepauutio ocdopa n3 CTodHbix BoA4. ITO nMmeeT

Ba)XHOE 3Ha4YeHMe B YCIOBUAX KOHEYHOCTM 3anacoB PoCOpHbIX pya.

MexxcpenoBble BO3aencTBms

AHanornyHel onucaHHeiM ana bO n BH, KpomMe MOBbILLEHHON 3MUCCUMX NETYYnX Be-
LLeCTB B BO3OYLUHYIO cpeqy U3 aHaspOOHbIX 30H.

He Tpebysa ucnonb3oBaHns peareHToB, METO4 MUHUMU3MPYET obpa3oBaHne NOTEeHLN-
anbHbIX 0TX040B. [loBbiWasa yaobpuTENbHYO LIEHHOCTb OcCajka, TEXHOMNOrMSA yBenuynBaeT

ero npmeneKkaTeribHOCTb KakK yp,o6peH|/|;|.

[MTpMMEeHNMOCTb

MeTon NpUMEHNM Kak 3akrouuTernbHasi CTaansa OYUCTKM Ha OYMUCTHBIX COOPYXKEHUSX
OT HebonbLlMX 1 Bblwe. MNMPUYNHON OrpaHNYEHNN ABNSETCA OTHOCUTENbHAs CITIOXXHOCTb 3KC-
nnyaTtawumm TEXHOMOMMMW.

MpumeHeHne meToga TpebyeT gononHuTenbHoro obbema Ha 1,5-2 4 npebbiBaHUA
CTOYHOM BOAbl, YTO TpebyeT yBenuyeHus obvema, Heobxogmmoro ans bHLI, npumepHo Ha
20 %.

3aTpaTbl Ha 3MEKTPOIHEPIUIO HE BO3pacCTaloT. YBENUYEHNE KONMUYECTBA U3OLITOYHOMO
aKTUBHOIO una npeHebpexmnmo mano.

MeToa He MoXeT BbITb paccumMTaH Ha AOCTUXKEHME KOHUEHTpauuu obuwero gocdopa
mMeHee 1 mr/n, yto cooTBeTcTByeT 0,6-0,8 Mr/n pocdopa docaTos. Ha npaktnke goctu-
Xnmbl (B OTAENbHbIE NPOAOIPKUTENBHBbIE NEPUOAbI) KOHLEeHTpaumm ao 0,2 mr/n. Takum obpa-

30M, OH MO3BOMSIET AOCTMYb NPaKTUYECKN TeX Xe pedynbtaTtos, Yto n bBHOX®, Ho 6e3 npu-
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MEeHEeHNA OOPOroCTtodmnx peareHToB. B pPa3BUTbIX CTpaHax npouncxoaunTt nocrteneHHoe Bbl-

TeCcHeHue rpynnoun TexHonornn bBHOB® meToaoB ¢ XMmMnyeckum ocaxaeHmem oceaTtos.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

OanH n3 Hanbonee CrNoOXHbIX METOA0B OMONOrMYECKOW OYUCTKU U3 HaxodsLMX mac-
COBOe€ pacrnpocTpaHeHue. TpebyeT anga ceoen peanusaunm NCnonNb3oBaHNA JONONHUTENbHO-
ro obopynoBaHuna (MeLlanku, HacoChbl PeLMpKynaLmm).

KoppekTHasi pa3paboTka TEXHONOrMYECKOW 4acTu NPOEKTa M Hanagka npouecca BO
MHOIMX CRnyyasx NpeacTaBnsaloT CMOXHOCTb U TPebyoT NpuBnevYeHnsa KBannuumpoBaHHbIX
cneunanucTos.

B oToenbHble nepuoabl n3-3a konebaHuin coctaBa CTOYHbIX BOA, YCMOBUK JKCnnyaTa-
UMK, a Takke CyOBLEKTUBHbIX (PaKTOpoB 3hdekTUBHOCTL BuoyaaneHus docgopa MoxeT
CHWXaTbCsl, B 3TN nepuoabl hocchop docdaTtoB Bo3pacTtaeT Ao 1,0-1,5 mr/n. OTkas ot uc-
Nosib30BaHUSA NEPBUYHOIO OCBETIIEHUS MOXET MOBLICUTb HAAEXHOCTb MEeToAa, OAHAKO Cy-
LLIeCTBEHHO yBennumBaeT 06beM adpOTEHKOB U NOTPEBHOCTb B 3NEKTPOIHEPTUN.

CnocobHocTb hocdopa, GMonornyeckn NOrnoLEeHHOro akTUBHbIM UITOM, OYEHb ObICT-
PO BbIAENATLCA B XUAKYIO a3y npu nonagaHvm una B aHaapobHble yCnoBus Bo nsbexaHume
POPMUPOBAHUSA HA OYMCTHBIX COOPYXKEHUAX MOLLHOMO peumkna dgocaTtoB HaknagbiBaeT
CYyLLIeCTBEHHbIE OrpaHNYeHNs1 Ha NpoBeAeHNe npoueccoB 0b6paboTkm ocagka n TpebyeT npu-
MEHEeHUs crneumanbHbliX TexHonorndyeckux npuemos. CrnegyeT OTMETUTb, YTO B npouecce
aHa’pobHOro cbpakmBaHus, HECMOTPS Ha Hanuune aHaspPObHbIX yCNoBUK, BblaeneHne 6mo-
norn4yeckn nornowieHHoro pocgopa He npesbiwaeT 15 % — 20 %.

CpaBHUTENbHAA XapakTEpPUCTMKA TEXHOSOMMYECKNX CXeM BMONOrM4eckoro yaaneHus

asoTa NyTem HUTPU- U AeHUTpuduKaumm npueseaeHa B Tabnvue 4.4.

Ta6n|/|ua 4.4 — CpaBHVITeJ'IbHaFI XapakTepucTtmka TeXHOJIOrMYECKNX CXeM oGuonorn4yeckoro yoaneHusa

asoTa nyTeM HUTPU- U AeHUTpUdMKaLum

Mpouecc

MpenmyLiecTtsa

HepocTaTtku

A?/O

HanGonee npocTas 1 XopoLLO NpoBepeHHast
TexHonorus. Huskue KanuTanbHble M 9KC-
nnyaTauuoHHbIe 3aTpaTbl, B TOM YuCrie Mu-
HUManbHble 3aTpaTbl 3MEKTPOIHEPruM Ha

pPeuupKynsaLmo

BosBpaTHbIN U COAEPXUT HUTPATLI, NOCTY-
natowne B aHadpobHYO 30HY, YTO Ha HU3KO-
KOHLEHTPUPOBAHHbLIX CTOKax MpakKTU4ecKku

OrokupyeT ynydlweHHoe yaaneHune dgocgo-

pa
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Mpouecc MpeumyLiectsa

HepocTaTtku

OdbekTnBHOE ypaneHue docdopa u 13
HU3KOKOHLLEHTPUPOBAHHbIX ~ CTOYHbIX  BOZ
ucT MOXeT ObITb OOCTUIHYTO Xopollee yparne-
Hue gocdopa.

Xopoluee yaaneHue asoTta

TpebyeTca gononHuTenbHasi cUcTeMa pe-
unpkynauun. KoHueHTpaums MnoBon cMecu
B aHa3pPOOHOW 30HE CHWXKEHA, YTO NPUBOAMUT

K MeHbLLen aone ®AO B une

Bonee agantuposaHa k paboTe npu HU3KOM

cooTHoweHmn C/IN u nostomy OGonee
MUCT

HagexHa. XopoLUUi onbIT aKChnyaTauum.

MoBbIWeHHast crnoXHocTb npouecca. Crnox-
Hee aBTOMaTusmposaTb npouecc N-D ny-
TEM U3MEHEHMNS COOTHOLLEHUSA aspupyeMbiX

M aHOKCUAHbIX 30H

PedepeHu-06bekTbl, Ha KOTOPbLIX MPUMEHEHbI

Tabnuue 4.5.

TexHonormm BHOB®, npuBeaeHbl B

Tabnuua 4.5 — PedpepeHu-06bekTbl, Ha KOTOPbIX MPUMEHEHbI TexHonorun bHOB®

MpoekTHasi Nnpon3BoaMTENb-
TexHonorus O6bekTbl Hoete ! KayectBO ounctku, mr/n ObepeKTUBHOCTL Yiia-
hakTuyeckas Harpyska nenus, %
(2014 1), Tbic. M3/cyT
A?/O OC Ne 5 50/15 N-NH4 0,36 No6uw, — 60—65

N-NOs 7,6 Posuw, — 75-80
N-NO2 0,05
P-PO40,6

OC Ne 6 60/15,6 N-NH4 1,4 No6w — 70
N-NOs 7,1 Posu — 80
N-NO2 0,04
P-PO4 0,64

OCNe7?d 41/12,6 Noéw 8,9 No6w — 75
N-NH4 0,44 Posuw — 15
N-NOs 6,2
N-NO2 0,033
P-PO4 2,74
Posu 3,0
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MpoekTHasi Nnpon3BoaMTENb-
TexHonorus O6BbeKTbI oot/ KayecTBo o4ncTku, Mr/n OcbeexTuBHOCT: yAa-
hakTuyeckas Harpyska nenus, %
(2014 1), Tbic. M3/cyT

UCT OC Ne 8 500/430 N-NH4 0,9 No6w —76
N-NOs 8,3 Posuw, —80
N-NO2 0,21
P-PO4 0,80
Posu 1,1

MUCT OC Ne 9 100/106 Noéw 13,5 Nosu — 85
N-NH4 0,52 2 Posu, — 87
N-NOs 5,3
N-NO2 0,13
P-PO4 0,68

1) Takke UCronb3oBaHa TEXHOMOMMS BaKyyMUPOBaHWS UIIOBOW CMecy nepes BTOPUYHLIMU OTCTOMHUKaMM.

2 MpuUMeHAEeTCA [O0YMCTKA B BUAE OKUCTIUTENBHO-KOTre3UOHHbIX (hUNbTPOB (C epLIOBOI 3arpy3Kon).

4.2.1.2.1.6 bnonornyeckasi OMUCTKa B a3pPOTEHKaxX OT OpraHM4YeCcK1X BeLecTB U
asoTa, ¢ Guonornyeckum ypaneHmem cgocoopa, yny4weHHbIM C NOMOLLbIO

aumaodmkaumm

O0bLlee TexHUYECKoe onucaHue

[ns BO3MOXHOCTM HafEXHOro OCyLlecTBNeHns buonormyeckoro yganeHmsa docgopa
B YCIOBMSIX HEA4OCTaTOMHOM KoHUeHTpaumn JIXKK paspaboTaHa rpynna TEXHOMOMMN, KOTopble
npu B3ammogenctemm ¢ BHOB® cyuwecTtBeHHO MNOBbIWAKT €€ 3PPEKTUBHOCTL U HaOEX-
HOCTb.

MpocTtenwee, HO pgoporoctosiee peweHne (B Poccuinckon  Pegepauyunm
He NPUMeEHSEeTCA) — 003MpoBaTh B aHasapobHyto 30HYy JIXKK (ykcycHon KucnoTbl). OTOT pea-
reHT urpaet ponb cybcTtpata ana ®AO, MHMUMMPYS MX POCT.

Hewesbim nctouHukom JIKK aBnsietcs BbipaboTka MX M3 OpraHMYecKoro BeLlecTBa
nocTynaroLLen CTOYHON BOAbI B pe3ynbTaTte npouecca aumgodumkauumn (obecneyeHnsa Kucno-
Tamn). [lpyras Takke akTyanbHas 3afada, pewaemasi npu aumgodukaummn, — yBenmyeHue

cooTHoweHna blK/asoT ana nposeaeHns aeHNTpudunkaumm 4o HeobxoaumMom rnyouHsbl.
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[na aToro ocywecTsnsaoT AONOMNHUTENbHbIE TEXHOMOrMYeckue npoLecchbl ¢ 0cagkom
nepBUYHbBIX OTCTOMHUKOB. CNonNb3yloT creayrowme pasHoBUAHOCTM aungoukaunn:

- peumpkynauusa ocagka B nepBUYHbIX OTCTOWMHUKAX, C NoJayen BbIBEOEHHOro ocajka
cHoBa B pacnpegkamepy oTcTtomHukoB. [Mpu atom JDKK, obpasoBaBlineca B pesynbraTe
BMOXMMHNYECKMX NpoLEeccoB, NOCTYNalT B BOAY M Jaree C OCBETNEHHOW BOAOW — B aHao-
POBHYHO 30HY a9POTEHKOB;

- YNIIOTHEHNE OcCajKa MepBUYHbIX OTCTOMHUKOB C MNogadyen CnMBHOW BOAbl nepen
aspoTeHKamu;

- (bepmeHTaumMa ocagka B oTAernbHbIX auugodukatopax ¢ nocneayowmm ynioTHEHNEM
MW nopjayen CcCrnvBHOM BoAbl nepen aspoteHkamu (B Poccunckon  depepauuu
He NpUMeHseTCcs);

- (bepmeHTaUMnA NNOBOK CMECKH B aHa3POOHON 30HE, B OTCYTCTBMM NEPEMELLNBAHUS.

[anee ata rpynna npoueccoB BUOMOrMYeCcKon O4NCTKM COKpaLLeHHO Ha3BaHa BHOB®-A.

MpenmyLecTBa ANa OKpYXatoLen cpeabl

[MoBbiWwaeT HagexHoCTb yaaneHus docdopa docdaTtoB Ha yposHe 0,2-0,7 mr/n, a

Takke nogaep)kaHusi azota HUTPATOB Ha YPOBHE HMke 9 mr/n.

MexxcpenoBble BO34ENCTBUSA

MprBOAMT K HEKOTOPOMY NPEHEBPEXMUMO MANIOMy CHWXEHUIO TBEpAOW ¢ha3bl ocagka
NepBUYHbLIX OTCTOMHUKOB.
Yeenuuueaet amuccun JIXKK, cepoBogopoaa, ApyrMx ypHONaxHywmx BewecTs B aT-

Mocdepy.

MpUMEeHNMOCTb

HauuHaga ¢ Hebonbwux OC.

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

Beuay BblaeneHus AypHoONaxHyLmMX BELWECTB M3 COOPYXEeHUI aunaodvkaumm ocaaka

pekomMeHayeTCA X nepekpbiBatb C OYMCTKOW OTBOMMOrO BO34yXxa.

PedepeHLu-00bekThI

- TeXHOMornsa XOopoLlo U3y4yeHa U MPUMEHSIETCS HA MHOMMX obbekTax 3a pybexom.
B Poccumn n3BecTeH yaauyHbil ONbIT MPUMEHEHUsT (B peXunme AnuTernbHbIX NPOU3BOACTBEH-
HbIX UCMbITAHWUA) ABYX BapUaHTOB TEXHOMNOMMU Ha JTloGepeLknx OYMCTHLIX COOPYXEHUsIX NSt

noBbilWeHnss adhekTMBHOCTU TexHonormm BHOB®. B nepunog paboTbl Hag CnNpaBOYHUKOM
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NOJIOXUTENTbHbIE pe3yribTaTbl B T€4EHNE HECKOJIbKUX MECALIEB TaKXe Obinu noJjiy4yeHbl no

TexHonormm oepMeHTaumm noBor cmecu B aHaapobHom 3oHe Ha OC r. Kupuww.

4.2.1.2.1.7 Buonornyeckasi oMMCTKa B a3poOTEeHKaxX OT OpraHU4YeCKMX BelecTB U

a3oTa, ¢ XMMUKO-6monornyecknum yaaneHuem cocdopa

TexHunyeckoe onucaHue

TexHonornyeckue cxembl npouecca, ganee cokpaweHHo umeHyemoro BHOBX®, oT-
nnyatotcs ot BHOB® Tonbko aobaBneHnem peareHTa.

B gononHeHne K ToMy Mnu MHOMY BapuaHTy TexHonormm BHOB® gns nosbiweHus
rnyOuHbl 1 HaZEeXHOCTUN yaaneHus dgocgopa B AONONHeHUe K Guonormyeckon gedocdora-
UMM MUCMNONb3YITCA peareHTbl (KoarynsaHTtbl), aHanormyHo BHOX®. [aHHbIA npouecc Hasbl-
BaeTcHa Gnonoro-peareHTHbIM, UK BGMONOro-xMMMYeckumM yaaneHnem gocdopa.

B0o3MOXHbI pa3nuyHbie TOYKN BBEAEHUS peareHTa (onucaHbl Boiwe ans bHOX).

[MTpMMEHNMOCTb

Mcnonb3oBaHue Gronoro-xmummnyeckoro yganexHma dgocdopa NpyMMeHUMO npu NobbIX
MacliTabax CoOOpyXeHUI, TaK KaK MCMNOMb30BaHNE peareHTa No3BossieT KOMNEHCMPOBaTb He-
onTumarnbHoe buonorudeckoe yaaneHme gocgopa.

Hepoctatkn metoga BHOX® Bbipa)keHbl B 3TOM METo4€e NPOnopLUMOHanbHO Aone Xu-
MUYECKOro npouecca B yganeHum gocdopa.

Ecnn pasHoBMAHOCTb TexHonormm buoyganeHuns gocgopa NnpyuMeHeHa nNpaBuibHO U
cnyxba akcnnyaTtaumm ygensiet AOSMKHOE BHUMaHWe OrMonormyeckon CoCTaBnsloLwen npo-
Luecca yganeHusi, To Ha SO0 XMMUYECKoro yaanenus npuxoantcs ot 0 % o 25 % obuwiero
yaanenunsa docdopa. MNpu owmnbkax B BoibOpe npouecca M HeHagnexallen akcnnyataumm
aonsa peareHTHoro yganeHusa gocturaet 80 %.

PedepeHu-06bekTbl, HA KOTOPbIX NpuMMeHeHbl TexHonormm BHOBX®, npuBeaeHbl B

Tabnuue 4.6.
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Tabnvua 4.6 — PedhepeHu-06beKTbl, Ha KOTOPbIX MPUMEHEHbI TexHonorm BHOBX®

MpoekTHas npons-

BoAUTENbHOCTL /

Bua/pnosa

peareHTa, kr/1000 m3 KauecTBO OdpekTnBHOCTL
TexHonoruss | O6bekThl thakTUyeckas
no ToBapHoOMy OYUCTKU, MI/n yaaneHusi, %
Harpy3ska (2014 r),
peareHTy
TbiC. M3/cyT
A%Z/O D OC Ne 10 80/37 XnopHoe Xeneso, |BB 2,4 Nosw, — 90
36 % no FeCls BIMKs 0,9 Posu — 95
16,0 N-NH. 0,28
N-NO3 2,2
N-NO2 0,02
NoGu.L 6
P-PQO4 0,25
OC Ne 11 140/71 XnopHoe »eneso, |BB 1,3 Nosw, — 85
36 % no FeCls BIMKs 1,1 Posu — 90
28,7 N-NHz 0,08
N-NO3 3,7
N-NO2 0,01
P-P0O4 0,12
UCT OC Ne 12 35/10,3 PAX 9 % N-NH4 0,52 No6w, — 65-70
OBwecnnasHas cu- | 35 /1000 M3 N-NO3 10,8 |Posu — 80-85
cTema BogooTBe/e-
N-NO:2 0,04
HUS
P-PO4 0,33
OC Ne 13 330/213 AntoMuHun cepHokuc- | BB 3,2 No6w, — 80-83
YacTtnyHo nblA,  KOHUEHTpaums BMKs 3.0 Posw — 95
pasgenbHasi cucte- | 8,7 % no Al,
N-NH4 0,19
Ma BOAOOTBEAEHUS | o\ 11000 w3
N-NO3 4,8
N-NO2 H/g
N06u_|, 6,1
P-PO4 0,16
Posw 0,32

1) C HuTpU- 1 geHuUTpudmKaumein, 6nmnsKon K cMMynbTaHHOW — Ge3 BblaerneHns aHOKCUAHOW 30Hbl B «Ka-

pycenu», ¢ peryrimpoBaHMeM KOHLEHTpaLMK Kucropoda NyTeM U3MEHEHUS NMOL4AaYn BO34yxa B CUCTEMY aspa-

Lun.
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4.2.1.2.2 Buonoru4yeckasi ouMcTka B 6mocmnbTpax

[aHHaga rpynna o6beguHAEeT HECKOSbKO 3HAYMTENbHO OTNMYalLWMXCa Apyr OT gpyra
TexHosornn. OCHOBHbIE U3 HUX:

- HesaTonmneHHble BUoPUNLTPLI;

- 3aToNNIEHHbIE (NOrPYXHbIe) BMoPUNLTPSI;

- POTOPHbIE BMOPUNBTPHI.
4.2.1.2.2.1 Buonornyeckasi oMMCTKa B He3aToMnJeHHbIX bMocunbTpax

ObLlee TexHUYecKoe onucaHune

OcyliecTBnaeTCsl B COOPYXXEHMUSIX, KaK NpaBuIio, NPsIMOYrofibHOW WU Kpyriion gop-
Mbl, 3aMOfIHEHHbIX 3arpy304HbIM MatepuarnioMm, B KOTOpble MOCTynaeT U pacnpegenseTcs no
NMOBEPXHOCTWN CTOYHasi Boga. Ha noBepxHOCTU 3arpy3o4HOro matepuana gopmupyetca 6uo-
nrfieHKa, OCyLLEeCTBAOLWAsa NPoLEecc O4NCTKU. Aapaums BUodunbTPOB NPOUCXOAMUT, Kak npa-
BWUSO, CaMOMNPOU3BOSIbHO, 3a CYET NogbeMa BBEPX B CMoOe 3arpy3ku Harpesarollerocsi oT
CTOYHOM BOAbI BO3ayxa. B BapuaHTe aspodunbTpoB BO34yX NOAAETCH BEHTUNATOPAMM.

B Poccun B GruodunbTpax Mcnonb3oBanach TOMbKO 3acbiNHasg MUHepanbHasi 3arpyska
(webeHb) no TexHonormn 1930-x rogoB. MaBHbIMKM HegOCTaTKaMUM 3TUX COOPYXXEHUN sBMS-
IOTCS1 BbICOKasi MaTepuanoemMKoCTb M MOCTENEHHaa KonbMaTauuu 3arpy3ku (3apactaHue ee
BGuonneHkon).

HaunHasa ¢ 1960-x rogoB npoLusioro Beka 3a pybexxom co3gaHbl COTHM YCTaHOBOK C
NnyacTUKOBOW 3arpy3Kon C BbICOKOW MOPO3HOCTLIO U yaAesIbHOW NoBepXHOCTbIo. Kak npasuno,
3TO 3arpy3ka B BMAe CaMOHECYLUMX NNCTOBLIX Unn Tpyb4yaTbix 6nokoB. KOHCTPYKUMA Takux
B6uomnbTpoB obecneunBaeT cTabunbHyo paboTy.

B pesynbTate TexXHONOrM4eckoro npouecca B He3aToMnMeHHbIX BuodunbTpax npouvc-
XO0OUT copbumsa Ha OuonneHke U okucrneHue (nosiHoe NUMBOo YacTUYHOE) OpraHUYecKux 3a-
rPA3HEHUN, KaK pacTBOPEHHbLIX, Tak U 6onbLlen YacTn B3BeLLeHHbIX. OKncnsiemble opraHuye-
CKMe coeguHeHUs TpaHCOPMUPYIOTCS B YITIIEKUCIOTY U BoAbl. B pesynbTtaTte nutaHusa n ge-
NEeHNsT MUKPOOPraHM3MOB aKTMBHOIO Mna, a Takke copbuum mmMu 3arpssHsAoLWLNX BELLECTB
NPOUCXOAMUT MNPUPOCT OMONIEHKN.

B uensx obecneveHuns 6onee paBHOMEPHOro pacnpeaeneHuns 3arpsas3HeHnn n obecne-
YeHUs1 X ONTUMarnbHOW KOHLEHTpauuK, Kak NnpaBuio, ocyllecTBnaeTca pasbaBneHne nocry-

naroLLMX CTOYHbIX BOA OYULLEHHOW BOAOW (Npolueaiuen 6uopunbTp).
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Mo mepe HapacTaHus Cnos BHYTPEHHAS 4acTb OMONMEHKU oTMupaeT, B pesynbrarte
Yyero AaHHbIM bparMeHT OTCnamBaeTcs U YHOCUTCA U3 BUodunbTpa C NOTOKOM OYULLIEHHOM
BOAbl, OTBOAMMOWN CO AHA COOPYXXEHUS.

Mpn nogaepxaHMM Harpysknm Ha 6MounNbTP, HE NPeBbILLAOLLEN ONpeaerieHHble 3Ha-
YeHWsl, Hapsidy C OKWUCIIEHMEM OpraHMYeckuX 3arpsi3HeHUn npoucxoauT Guonornyeckoe

OKUCNEeHNne aMMOHUMHOIO a3oTa — HUTpPUGMKaLUS.

MpenmyLiecTBa ANa OKpYXakoLLeN cpeabl

lMosBongeT ygandaTb opraHudeckue 3arpss3HeHna ¢ 3PEeKTUBHOCTbIO OO0 96 % —
98 % — po 5-8 mr/n. Hapsagy ¢ yaaneHmem opraHuMYeckux 3arpsasHeHnin, onpegensembix no
BlMKs, yoanseT, 6narogapst U3nKO-XMMUYECKMM B3aMMOOENCTBUAM, 3HAYMTENbHYHO YacTb
TSXKENbIX MeTannoB. Takke OKUCHATCA MHOrMe cneumduyeckne TexXHOreHHble opraHuye-
CKMe 3arpsasHuUTenu, Takue kak Hedptenpoayktel, CIMAB, a Takke cepoBogopoa.

YacTtunyHo (B konnuyectBax, HEOBXOAMMBIX A5 NPUPOCTa akTUBHOMO Mna) NpoUCXoauT

yaaneHne coeanHeHun asoTta n gpocgopa.

MexxcpenoBble BO3aencTBums

3HauMTenbHasa YacTb OpraHNYeCKNX CoeaMHEHNN HE OKUCIISIeTCs, a TpaHcdhopMunpyeT-
ca B npupocTt 6uonneHkn. OTmepluaa buonneHka oTBoauTca M3 GuodmnbTpa C MNOTOKOM
OYMLLIEHHOM BOAbI, MOCTYNaloLWen B COOpyXeHusa unopasgeneHms. CooTBeTCTBEHHO, HEOb-
XOAMMO BbIBOAUTL NOCHE COOPYXXEHMI UnooTaeneHnsa uonneHky, obpabaTbiBaTb 1 pasme-
WwaTb ee B OKpyxatlien cpege. NpenmyLectBoM No CpaBHEHUIO C NPOLECCOM aKTMBHOIO
una B aspoTeHKax sABnseTca bonee BbiCOKaa KOHLEHTPaAUMUSA CyxXoro BelectBa OGMonneHku,
YTO CoKpallaeT ee 06beM 1 3aTpaTbl HA 06paboTKy.

Mcnonb3oBaHne ectecTtBeHHOM aspaumm obecnevmBaeT HEBbICOKYIO 3HepronoTpebne-
Hue (TOMbKO Ha nofady M PeumpKynsuMio CTOYHbIX BOA). JHEprna noTpedbnaetca B Buae
3NEKTPOIHEPTUN U HE MOXET ObITb pekynepmnpoBaHa.

B0O3MOXHbI aMUCCUN NeTy4mx BELLECTB B BO34YLLHYO Cpeay, O4HaKO 3a CHET Hann4yus
pPacTBOPEHHOrO KUCropoda BO BCEM OObEME COOPYXEHUS BblOeNieHMe BOCCTaHOBIIEHHbIX
coeanHeHun cepbl U JIDKK HeBenuko. Npu HapylieHnn ycnosuin sKcnnyaTauum m BO3HUKHO-
BEHUWN YACTUYHOW KoNbMaTaumm 6nounbTpa BO3MOXHO pasBMUTME FHUITOCTHBIX MPOLIECCOB U

BblerNeHne aypHOMNaxHyLMX COeANHEHWN.
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[TpMMEHNMOCTb

Be3 HeraTMBHOro BO3OENCTBUSA Ha OKPYXalOLLyl0 cCpedy Mo COeAuMHEHMsM a3oTa U
dochopa meTog NPUMEHNM B CreayoLwmnx YyCrnoBUsX:

- Ha CBEPXMariblX OYUCTHbIX COOPYXXEHUSIX;

- NpM NpoBeAeHMM Mocrnenyollero yganeHusi asota C WUCMNONb30BaHUMEM [OOMOMHN-
TENbHOIO WCTOYHWMKA OpraHuMKu Ans npouecca AeHuTpudumkauumn, 4To hopMupyeT cylie-
CTBEHHble [OMNOSHMTENbHbIE (PMHAHCOBbBIE 3aTpaTbl U 3KONMOMMYECKYI0 Harpysky B Buae no-
TpebneHnsi peareHToB 1 YBENNYEHUS KONNMYeCTBa TBEPAbIX OTXOAOB;

- NpY NCMNONb30BaHUKN NpeaBapuTensHoro Nbo nocrneayoulero yganeHms gocdgopa ¢

NOMOLLbIO peareHToB.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

OanH 13 Hanbonee NpPOCTbIX METOAOB OYUCTKM KOMMYHanbHbiXx CB, He Tpebytowwmin
AN1s1 CBOEW peanusaunm CrnoxXHoro obopynoBaHus U CpeacTs aBTOMATUKM.

MoTpebHOCTL B Nnowaan Anga peanv3aunmn MeToga HEBbICOKaS.

[ocTtaTo4yHO yCcTOMYMB K HeperynspHon Harpy3ke. COOpyXeHNs C nnacTUKOBOW 3arpys-
KOW YCTOMYMBbLI K 3annoBbiM cOpocam OpraHMyYecKUx 3arpA3HEHUn MPOMBbILISIEHHbLIX Npea-

NpUATUN, WebeHOoYHble BMOUNLTPLI B TaKMX YCNOBUSAX MOTYT ObICTPO 3aKofibMaTUPOBaTLCS.

PedepeHLu-06bekThI

B Poccun akcnnyaTupyroTcsi, Kak MUHUMYM, HECKOSMbKO AEeCATKOB 6momnbTpoB u
aspounbTpoB co LebeHoYHoM 3arpy3kon. [daHHbiXx 06 mncnonb3oBaHuu B LICB Grnodunb-
TPOB C NfacTMKOBOW 3arpy3kon HeT. OgHaKo COTHM Takux 06bEKTOB paboTaloT No 3TOM Tex-
Honornn 3a pybexom (npexage Bcero B CLUA). PabotocnocobHocTb TexHonorun Ha MCB npwu

NCMonb30BaHWUN NNACTUKOBLIX 3arpy30K He Bbl3blBA€T COMHEHUN.
4.2.1.2.2.2 Bunonornyeckasa o4McTKa B 3aTOMNEHHbIX bunocunbTpax

ObLlee TexHUYecKoe onucaHune

Mcnonb3yoT B ABYX OCHOBHbIX Pa3HOBUOHOCTSIX:

- CO CTaLMOHapHOWN 3arpy3Kowu;

- C NOABWXHOW 3arpy3Kon.

bonee getanbHoe onucaHne — cM. B pasgene 4.2.1.8.

B Poccun npumenutensHo kK OC NCB HakonneH onbIT peanu3aunm TONbKO 3aTonnex-
HbIX 6MOUNBLTPOB CO CTaLUMOHAPHOWN 3arpy3kon. bromnbTpbl C NOABUXKHON 3arpy3kon onu-

caHbl B pasgene 7.
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Yawe mMcnonb3yloT aspoTeHKu-6uodunbTpbl (BUoTeHkKn), codeTawowme B cebe KOH-
CTPYKUMM adpoTeHKa n buodmnbTpa. B 3TUX KOHCTPYKUMAX MCNONb3yeTca Kak GuonneHka,
Tak 1 nnasawowmn nn. OgHako BO3MOXHO MPUMEHEHME 3aTonneHHbIX 6uodunbTpoB 6e3
nnasaroLLero mna.

Mcnonb3yoT NHEBMAaTMYECKYHO aspauuio.

3aTtonneHHble GMoUNbLTPLI MOryT NO3BONUTL peann3oBaTb Creaylolmne pasHOBUA-
HOCTW TexHonornn Guonorndeckon ounctkm: 6O, bH, BHA, BHOX®. deHntpudurkauuio npo-
N3BOAAT C rmapasBnuyeckum nepemewwnsaHneMm. OgHako B BapuaHTe CO CTalMOHapHOW 3a-
rPYy3KOM CNOXHOCTb MaccoobMeHa npu AeHUTpudukauumn 3aTpyaHsaeT MaclwtabmpoBaHue Ha

bonee KPYMNHbIX YCTaHOBKax.

MpenmyLecTBa ANA OKpYXatoLLEN cpeabl

COOTBeTCTByI-OT MCcnoJib3yeMbliM TEXHOJTOTMYECKNM Npoueccam.

MexxcpenoBble BO34eNCTBUSA

Kak npaBuno, obpasoBaHue TBepAoro Bellectsa (OMONNEeHKN) HUXKE, YEM NPUPOCT U3-

ObITOYHOrO aKTUBHOIO B Ad3pPOTEHKaXx.

[MTpMMEHNMOCTb

V|CI'IOJ'Ib3yI'0T Ha o6bekTax 4o HEBOMbLUMX BKIHOYNTENBHO.

PakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

CyliecTBeHHaa CTOMMOCTb 3arpy3o4HblX MaTepuanos, C O4HOW CTOPOHbI, U YMEHbLLe-
HMe 06 bEMOB CTPOUTENBHbLIX KOHCTPYKLUNIA — C APYTOMN.

Mcnonb3oBaHuio cnocobecTByeT HEOOXOAMMOCTb PEKOHCTPYKLMM B YCNOBUSAX Aeduumn-
Ta 06BbEMOB, a Takke Hanuune hakToB 3annoBbiX COPOCOB abOHEHTOB, NPUBOLALLNX K yBE-
NNYEHNIO Harpy3Ku o OpraHN4ecknM 3arpsi3HEHNSM.

Bbibop Tvna 3arpysku n getanu KOHCTPYKUMU COOPYXEHUSA okasbliBatoT 6onbLuoe Bnn-
SiHWe Ha HafeXHOoCTb paboTbl. CyLlecTBeHHy0 Npobremy NpeacTaBnseT HEKOHTPONUpyemoe
obGpacTtaHue 3arpy3kum GuonneHkon. AToT ahpekT MOXET NPMBOAMTL K ABYM BuAam nocreg-
CTBUN:

- nepuoanyeckoe oTMupaHne BUONMNEeHKM C BblAENEeHNEM B OYULLEHHYIO BOAY NPOAYK-
TOB €€ pasnoXxeHnss (aMMOHUIHBIV a30T);

- NONIHOE 3apacTaHune 3arpyskn c noTepen ee nNowaan NoOBEPXHOCTU U, NPaKTUYECKN,

BbIXOOOM €€ N3 CTpOo4.
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PedepeHL-00bekThI

[Mpn aHKeTMpOBaHUM AaHHble MO O6beKkTaM C TaKMMW TEXHONOrMSAMU He MOMyuYeHbl,
O[HaKO, NO OueHKe akcnepToB — yneHoB TPI, umeetcs He meHee 10 OC 'CB, ncnonbayto-

LLNX OAHHYK TEXHOMOIMIO.
4.2.1.2.2.3 bnonornyeckasa o4McTKa B pOTOPHbIX OuocunbTpax

ObLlee TexHNYECKOe onucaHune

BuopoTtopbl npeactasnsaT cobon gucku, nmbo GapabaHbl C 3acbIMHOW 3arpyskon,
pacnosioXXeHHbIE Ha rOpU30OHTaNbHOM, MeAIeHHO BpallatoLemMcs Bany.

Ouckn (6apabaHbl) norpyxarTCA MeHbLUEN YacTblo guameTpa B €MKOCTb COOTBECT-
ByloLLEeN (POPMbI, NO KOTOPOU NMPOTEKAKT CTOYHbIE BOAbI.

OcHoBHOM BMOLIEHO3, OTBETCTBEHHbIN 3a NPOLECC OYNCTKN, (POPMUPYETCHA Ha NOBEPX-
HOCTW OMCKOB BuopoTopa B BUAE NPUKPENSIEHHON BMoNneHKkn. AKTUBHBIN U1, KOTOPbIN HaxXo-
ANTCA B BOAE BaHH B COCTOSIHUW B3BECU, UrpaeT HeBorbLUY 00 B MPOLIECCE OYUCTKN.

Tpebyembin ana aspobHOro pasnoXeHust KUCNopoa 3abupaeTca M3 Bo3gyxa Guonnex-
KOW BO BpeMsi BpalleHUs; Npu 3TOM CTOYHbIE BOAbl MHTEHCMBHO nepemMelumatotcs. Npu no-
rPY>KeHUN OMCKOB BMopoTOpa B CTOYHbIE BOAbI OCYLLECTBISAETCA NUTaHUWe U poCT MUKPOOP-
raHn3moB BMONMEHKM Ha NOBEPXHOCTAX OUCKOB.

Mo coobpakeHnam 3awmnTbl aTMOchepHOro Bo3gyxa, a Takke 6e3onacHocTH, ycTa-
HOBKM BbIMOJSTHAKTCSA C 3aKPbITbIMU KOXyXaMu, C MPUHYAUTENbHON BEHTUMASUMEN, B TOM YMC-

ne Ans aspauuu.

[MpeumyLlecTBa Anga OKpPyKaoLen cpeasbl

HapexxHast ouMcTKa OT opraHMYecKUx COeaUHEHUN 1 HUTpudukauus, gaxe B yCrioBUsX
nepuoanvecknx neperpys3ok, HepaBHOMEPHOW Harpy3kun W Opyrnx akTopoB, CMOCOBHbIX
HapyLWKnTb paboTy aspOTEHKOB.

YacTtuyHoe yganeHue asota (B npegenax 50 %) gocturaloT MCMNOMb30BaHMEM PELK-
na >XMAKOCTU, npowewen 6uopoTop, B perynupytowyo eMKkocTb. B pesynbtate yganeHve
aszoTta — okono 50 %.

docdop MoxeT yaansaTbcs 3a cHeT AobaBneHns peareHTa nepen OTCTONHUKOM.

Me)xcpenoBble BO34eNCTBUSA

AHarnornyHbl 3aTonNEHHLIM BuodunbTpam

MpUMEeHNMOCTb

[0 ManbIX COOPY>XEeHUN BKHOYNTENBHO
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dakTopbl, BANAKOLME HA BO3MOXHOCTb peanusaumm

YcroBusi NpUMeHeHNs Ha 06bekTax, rae AoMyCTUMO YacTUYHOE yaarneHve asoTa
OCHOBHbIMY NMPENMYLLECTBAMMW AaHHOW TEXHOMOMMN SABNSHOTCS:

- NpocToTa U CTabunbHOCTb NpoLEecca;

- afganTauust K UISMEHEHMSIM Harpy3ku Unm ruapaBnnyeckum koneGaHmsm;

- aKcnnyaTauus He TpebyeT BbICOKOM kBanudvKaumm nepcoHana;

- HE3HA4YNTEIbHbIE SHEepro3aTparThbl.

PedepeHL-00bekThI

Moc. MNMeTposckoe (JleHnHrpagckast obnactb, MNMpunosepckui p-H), LleHTpanbHas ycagb-

6a 0. Banaam (Pecny6nuka Kapenus)
4.2.1.3 loouncTKka OT OpraHM4ecKMx coeguHeHun, asorta u ¢poccopa

4.2.1.3.1 Buonoru4yeckasi LOOYUCTKA OT OPraHN4YeCKUX COeaNHEHUN N

coeaMHeHUN a3oTa

ObLulee TexHNYECKOoe onucaHune

BapuaHT ¢ He3aTonneHHbIMM BrocmnbTpamm

OcyuiecTBnaeTCss B COOPYXXEHMUSIX, KaK NpaBuIio, NPsIMOYrofibHOW WM Kpyriion gop-
Mbl, 3aNOJSTHEHHbIX MIIOCKOCTHLIM UMW TPEXMEPHBIM (KapKacHbIM) 3arpy304HbiM MaTepuanom,
B KOTOpble nocTynaeT W pacnpegendeTca nNo MOBEPXHOCTM Joouuliaemasa Boja.
Ha noBepxHOCTM 3arpy3o4HOro matepuana dgopmupyetcs OuonneHka, OcyLlecTBnsoLas
npouecc o4ncTkm. Aspaunsa 6UodunbTPOB MPOUCXOANT CaMOMNPOU3BOJTLHO.

B pesynbTtate TEXHONOrMYecKoro npouecca AOOYUCTKM B HE3aTOMMNEHHbIX Gunodusb-
Tpax npoucxoamTt copbumusa Ha BuonneHke n okncnenune (NofHoe NMbo YaCcTUYHOE) opraHuye-
CKUX 3arpsi3HEHU U aMMOHUKMHOro asoTta. Okucnaemble opraHMYeckne coeguMHEeHUst TpaHc-
POPMUPYIOTCA B YINIEKUCNOTY U BOAY, aMMOHUMHLIN @30T — B HUTPaTbl (M HEKOTOPOE KOMKn-
4YeCcTBO HUTPUTOB). B pesynbTaTe NUTaHNA U geneHna MUKPOOPraHM3MOB akTMBHOMO una, a
TaKke copbumm MMM 3arpA3HAOLLMX BELECTB NPOUCXOAUT NPUPOCT GuonneHkn. Takke 6uno-
nneHka copbupyeT YacTb B3BELLEHHbIX YaCTUL, aKTUBHOMO una.

Mo mepe HapacTaHusi CNosi BHYTPEHHSS YacTb OGMONNEeHKn oTMupaeT, B peaynbraTte
Yero AaHHbI hparMeHT oTcrnamBaeTCss U YHOCUTCS U3 BuodunbTpa C NOTOKOM OYULLEHHON

BOZbl, OTBOANMOWN CO AHa COOpYyXeHU4.
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BapwuaHT ¢ 3aTonneHHbIiM1 buodunsTpamu

OcyuwiecTBnaeTcs B 3an0SIHEHHbBIX COOPYXEHUAX C 3arpy304HbIM Matepuanom, B KOTO-
pble nocTynaeT CToYHas Boga. Ha noBepxHOCTM 3arpy3odHoro martepmarna dopmupyeTtcs
BuonneHka, ocywlecTBngALWAasa NpoLecc o4MCcTkn. Ona nogaepxaHmst GBUOXMMUYECKoro npo-
Lecca okucrneHns 6nodunbTpbl adPOTEHKN aspuUpyoTCs C MOMOLLBIO, Kak nNpaBusio, NHeBMa-
TMYECKUX CUCTEM. 3arpy304Hblini MaTepuan MoXeT ObiTb pasMeLleH B COOPYXXEHUU crneanyto-
LWMMMN OCHOBHbIMW cnocobamu:

- B BUae camoHecyuimx 6rokoB (HeNnocpenCTBEHHO Ha AHuLe nMbo Ha noaaepxvea-
IOLLMX KapKkacax);

- B BUAe NOJSIOTHULL, BOMNOKHUCTbLIX MaTepuarnos 1 T. M., padMeLlaemMbiX Ha Kapkacax;

- B Buge nnasatowen 3arpy3ku (noka Ha OC 'CB B Poccumn npymeHeHo ToNbKO B Npo-
eKTax);

- MENKOAUCNEPCHbIN MaTepuan, NPUBOAUMbIA B COCTOSIHUE MCEBAOOXMKEHNSA MPU Mo-
Aade peumpkynaunoHHoro pacxoga (noka Ha OC 'CB B Poccuu He npumeHsieTcs).

Mpn ucnonb3oBaHMy cBOGOAHOMNMABAKOLEN NIACTUKOBOW 3arpysku, NAOTHOCTb KOTO-
pon 6nmn3ka K NNOTHOCTM BOAbI, MPUMEHSIOT CTauMOHapHble cuTa Angd oTaeneHnsa ee ot o6-

paGoTaHHOW pacnpeaeneHust Boabl.

MpenmyLecTBa ANg OKpYyXatoLen cpeabl

[Mo3BonseT ocywecTBnATb rybokoe OKUCIEHne aMMOHUMIHOIO a30Ta U OpraHMYecKnx
3arpsisHeHun — o 2-3 mr/n no blKs, ao 0,4 mr/n no ammoHuHomy asoty, 0,05-0,1 mr/n no
a30TYy HUTPUTOB.

OhpekTnBHOCTL M rNybrHa yganeHus B3BELLEHHbIX BELECTB 3aBUCAT OT 0COBEHHO-

cTen npumeHsiemon 3arpysku n gocturaet 50 % — 60 %.

MexxcpenoBble BO34eNCTBUSA

MpupocT GuonneHkn He3HauYNTENbHbIN.
3Omuccumn B BO3QYLUHYHO Cpeay He3HauYnTenNbHbl BBUAY BbICOKON a3pobHOCTU npouecca

N Manow TOmMLWMHbI GUONNEHKMN.

[TpMMEHNMOCTb

YHuBepcarnbHas.

dakTophbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

nOTpe6HOCTb B nnowaan ana peann3aunm Metoaa HeBbICOKas.
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PedepeHL-00bekThI

BrodunbTpbl goounctkmn ¢ epioson 3arpyskon — OC 'CB r. Nogonbck. Obuiee ko-

nn4yecTBo 06bLEKTOB — He MeHee 10.
4.2.1.3.2 loouncTKa oT B3BeLIeHHbIX BelwecTB hunbTpaumen

OcyLLecTBNAIOT, Kak NPaBuIio, B 3€PHUCTbIX, MEXaHUYECKUX UM MeMOpPaHHbIX husb-

Tpax.

ObLulee TexHNYECKOoe onucaHune

a) 3epHuUcTble PUNbTpPbI
M3BECTHO MHOXECTBO KOHCTPYKLUMIA 3€PHUCTLIX (PUNbTPOB, 00beanHAEMbIX NCNOSb30-
BaHWEM HaCbIMHOW 3epHUCTON (UIbTpPaLMOHHOM 3arpy3ku. X MOXHO nogpasgenuTb Ha
cnefyoLne OCHOBHbIE KaTeropun:
- 10 TMNY npouecca:
1) yncTo PUNLTPALUNOHHbIE;
2) 6uonoro-unbTpaunNoOHHbIE
- MO TUNY 3arpysKu:
1) ¢ MMHepanbHOW 3arpy3kon (Necok u T. n.);
2) C nerkon nnasaroLen 3arpy3komn
- N0 Nogayn BoAbl:
1) HanopHble;
2) 6esHanopHbIe
- 10 TUNY NPOMbIBKMU:
1) nepmnoguyeckas;
2) HenpepbIBHaA
- N0 NONOXEHWIO 3arpy3kn BO BpeMa drasbl unbTpauuu:
1) cTaumoHapHas;
2) oBuxyLLaacs.
[ns Bcex TMNOB (pUNbLTPOB CO CTaLMOHAPHOW 3arpy3kon gooyuliaemas Boga Mnpoxo-
ANT Yepes HenoaBWXKHbIN (B hase punbTpaumm) 3arpy3oyHbii crion. B domnbTpax ¢ gBuxy-
Lencsa 3arpyskon ee Crio HaxoguTCcs B NOCTOSAHHOM ABWXKEHUW, 3a CYET TOro, YTo 3arpyska
CHM3y nogaeTcs apnmgTom B 30HY NPOMbIBKK, U MOCIEe Hee ocedaeT CBepXy Crod, Tam, rae

HauMHaeTcs UNbTpaunsl BoAbl.
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[MpombiBHaa Boaa nepuoanyeckn nubo HenpepbiBHO OTBOAUTCA B KayecTBe BO3BpaT-
HOro MOTOKa, Kak MpaBuNo, B Havasio TEXHOJIOrMYEeCKOro npouecca OYUCTKM CTOYHbIX BOJ,
nmbo B a3pOTEHKM.

6) MexaHn4yeckne punbTpbI

- besHanopHble ceTyaTtble (MemMOpaHHbIE) PUNLTPLI

OunwieHHas cTodHas BoAa NMocTynaeT caMOTEKOM Ha ceTku (membpaHbl), umetome
pasmep A4yerkn ot 10 go 100 MKM, B 3aBMCUMOCTM OT TpeboBaHui K 3GPEEKTUBHOCTM U
CBOWCTB CTOYHOW BOAbl U 3arpsaA3HEeHnin, NpounbTPOBLIBAETCA Yepe3 HUX U cobupaeTcs
cbopHbIMM cnuctemamun. CeTkn No oKOH4YaHuMo ¢basbl punbTpaumMm NPoMbIiBaOTCs obpaTHON
cTpyen.

B Hanbonee pacnpocTtpaHeHHOM Tune o6opyaoBaHUA, POTOPHbLIX OUCKOBbIX Ub-
Tpax, Kak npaBuno, ceTkn (MembpaHbl) cobpaHbl B NOSYNOrpy>KeHHbIE ANCKX U BpaLLaloTCs.

- HanopHble npyXuHHbIE N ceT4yaTble PUNLTPLI.

OuunweHHas cTodHada Boda nog Harnopom NofaeTcsl B HAPYXHYH NonocTb (Tn) dounb-
Tpa, punbTpyeTca nMbo Yepesd Haceykn Ha NpyxumHax, NMbo 4Yepes CeTKy BO BHYTPEHHee
NPOCTPaHCTBO (punbTpa, Nocrne Yero OTBOANTCHA B COOPHYIO CUCTEMY.

Mo OKOHYaHMM uMKNa unbTpauumn cnegyet uMkn npombiBkn. CeTyaTble (pUNbTpbI
NPOMbIBAKOTCA MOTOKOM BOAbl BAOSb CETKU. B NPYXMHHBIX KOHCTPYKUMAX MPYXWUHbI pasxu-
MalTCs, NPOCTPAHCTBO MeXay MX BUTKaMU yBENUYMBAETCs, NOCNe 4Yero npoucxoauT rnpo-
MblBKa 06paTHbIM TOKOM BOApbI.

Mepen dounbTpauuen B goovnaemyro BoAy nepes pasnmyHbIMU KOHCTPYKUMSMWU MO-
XeT nogaBaTbCs pacTBOp peareHTa (KoarynsHta, nmbo dnokynaHTa, unm obomx), npemmy-
LLLeCTBEHHO ANsA ocaxaeHust goccaTtos (Yawe B TpybonpoBoa nnu KaHasn, ogHako BO3MOXHO

N UCNONb30BaHNE KamMep CMELLEHUS U XNoNbeobpa3oBaHms).

[MpeumyLlecTBa Ang OKpyKaoLen cpeasbl

[Mo3BonseT yoansaTe B3BELLEHHbIE BellecTBa 40 OCTaTOYHbIX KOHLEeHTpauun 2—8 mr/n,
a Takke COOTBETCTBYHLIME B3BeLeHHbIM BellectBaM blKs, opraHnyeckne coeguHeHus aso-
Ta n dgocdopa. Npu ncnonb3oBaHUM peareHTOB AN AOMNOSMHUTENBHOro ocaxaeHna docdo-
pa GunbTpbl MOryT obecneynBaTb OCTaTOYHbIE KOHLEHTpauun goccopa docaTtoB meHee
0,2 mr/n.

MexxcpenoBble BO3aencTBums

BesHanopHas dunbTpauus npakTnyeckn He obpasyeT Kakux-NnMbo CyLeCTBEHHbIX
MeXCcpeaoBbiX BO34ENCTBUN.

HanopHas dunbtpaums TpebyeTt 6onee cyecTBEeHHbIX dHepro3aTpar.
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[TpMMEHNMOCTb

MpumeHnm 0o ypoBHA KpynHenwnx OC BKNIOYNTESTbHO.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

YpenbHble KanuTarnbHble BNOXEHUS NPU UCMOMb30BaHMM OUCKOBbIX ceTyaTbiX ounb-
TPOB CYLLECTBEHHO CHUXAKOTCA NO MEpe yBENUYEHUS NPOU3BOLAUTENBHOCTU YCTaHOBKN. Me-
TOA4 NPUMEHUM Npu NtobbIx 3HaveHuax M.

lMpuMeHeHne MNPY>XMHHBIX U MPOYMX KOPMYCHbIX MeXaHU4eckux ouUnbTPOB B CBSA3U C
HEBbICOKON €ANHUYHOWN NPOM3BOAUTENBHOCTBLIO B 3HAYMTENBHOM cTeneHun orpaHnyeHo OC go
CpeOHUX BKMOYMUTENBHO.

OnbIT akcnnyaTaumm 3epHUCTbIX PUIbTPOB, BeCbMa NpoTUBOpPeYnB. KOHCTpyKuMW,
BbIMOMHEHHbIe No npoektam 1970-1980-x rogos, Nokasanu HU3KYK HagdeXHocTb. HanpoTus,
BeCbMa MONOXMTENbHbIA ONbIT aKcnnyaTaumm HakonneH Ha OC KOxHoro byToBo u 3eneHo-
rpaga, 3anpoeKkTMpOBaHHbIX NO HEMELKUM CTaHaapTaM (XOTH NPOEKTHYH 3arpy3ky NpuLLINoCh
3aMeHnTb Ha Bonee KpynHyo). HanpoTue, oTpuuaTenbHbIN OMNbIT NOSTYYEH NPU MCMNOMb30Ba-
HUN PUNBTPOB C HENPEPLIBHOW NPOMbIBKOM 3arpy3ku (CM. Tabnuuy 4.7).

[MpumeHeHne onunn peareHTHOro yaaneHus ¢ocdopa NpMBOAMUT K CyLLLECTBEHHOMY
YBENUYEHNIO SKCNSTyaTauMOHHbIX 3aTpaT, U npexae Bcero, no CreayowmnmM CTaTbsaM:

- Ha NpUobpeTeHne peareHToB.;

- Ha aKcnnyaTaumilo y3na XpaHeHus peareHTta, NpUroTOBMEHUA N O03UPOBaHUSA ero
pacTtBopa.

OpHako peareHTHoe yaaneHue ¢ocdaToB Ha CTagun SOOYUCTKM (NPU ee Hanmyum)
MOXeT MMeTb NPEeuMyLLecTBO MO OTHOLUEHUIO K NMPUMEHEHNIO peareHTOB B adpOTEHKax: OT-
CYTCTBYET HEraTMBHOE BIIMSIHWE Ha aKTUBHbLIN UN (HakoNfieHne B HEM MHEPTHOM Buomaccsl).
BBeneHue peareHTa n Ha OCHOBHOW CTaanmM OYUCTKKU, U NMPU AOOYNCTKE CHMXKAET ero pacxoa.

PedepeHu-06bekTbl € ucnonb3oBaHneM GUAbTPOB AOOYUCTKM NpuMBEAEHbl B

Tabnuue 4.7.

Tabnuua 4.7 — PedpepeHu-06bekTbl C MCNONb30BaHNEM PUMbTPOB SOOUYNCTKN

TexHonorus O6bekTbl | NMpoekTHas npoussoauTenbHoCTh/ | CpeaHerogoBoe coaepxaHue

dakTnyeckas Harpyska (2104 r), B3BELLIEHHbIX BELLECTB

B OYMLLEHHOV BoAe, Mr/n

TbiC. M3/cyT
3epHuUCTblE PUNLTPLI C OC Ne 10 80/37 2,4
dunbTpaumen yepes He- OC Ne 11 140/71 13
NOABWXHbIN CNOW 3arpy3ku
OC Ne 4 10,5/4,5 7,8
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TexHonorus O6bekTbl | NMpoekTHas npoussoanTenbHOCTh/ | CpeaHerogoBoe coaepxaHue
dakTnyeckas Harpyska (2104 r), B3BELUEHHBIX BELLIECTB
ThiC. MI/cyT B OYuLLEHHOW BoAe, Mr/n
®dunbTpbl ¢ HenpepbiBHOM | OC Ne 15 BbiBegeHbl ©“3  akcnnyaTtauuu.
NPOMbIBKOW 105/5.5 M3-3a HeaddeKkTuBHON Mpo-
MbIBK/ 3arpyska KofibMaTupo-
Banacb (cpacranacb). bopbba ¢
aTum TpeboBana 4acTbiX Npo-
MbIBOK MMMOXITOPUTOM HaTpusi
Buonoro- OC Ne 14 753/272 29,1
UnbTpaUNOHHbIE peakTo- OC Ne 9 106/100
pbl C €PLUOBO 3arpy3Komn 16,5

MmeeTca nHdopmMauma o0 Hanmmyuum poTOPHbIX AUCKOBbIX hunbTpoB Ha OC Hosoue-
B6okcapcka n Yepenosua, ogHako gaHHble no 3TuMm OC B x04e aHKETUPOBAHWS HE NOJSTyYEHbI.
[aHHble Tabnuupbl 4.7, TakMm obBpa3oM, He MO3BOSIAIOT OAHO3HAYHO PEKOMEHOO0BaTb
NCMNONb30BaHNE 3€pPHUCTbIX UNBLTPOB C  HEMNPEpbIBHOW MNPOMbLIBKOM W Guonoro-

PUNbTPaALMOHHbBIX PEaKTOPOB C ePLLOBOM 3arpy3Kon.
4.2.1.3.3 [loouncTtka B bmonpyaax

ObLlee TexHUYecKoe onucaHme

OumnweHHas Boga noaBepraeTcsi eCTeCTBEHHOM BMOMNOrM4Yeckon A0OOYUCTKE B 3eMIIs-
HbIX €MKOCTAX (MOryT ObiTb MMApPOM30ONMPOBaHbI), pacCYMTaHHbIX Ha npebbiBaHMe OT He-
CKOMbKMX CyTOK 00 1-2 Hepn, rnybuHon ot 0,5 M A0 Heckonbknx MeTpoB. [Mpouecc o4mcTku
OCYLLECTBMAETCA B OCHOBHOM GakTepusiMy aHasnorMyHo npoLeccy B aspoTeHKax, yaaneHue
OMOreHHbIX 3NIEMEHTOB OCYLLECTBNSAETCS Takke Ha NPUPOCT BOAOPOCHEN U OPYrMX BOAHbLIX
pacTteHun. Aapauma MoXeT OblTb eCTECTBEHHOW, NMMBO NCKYCCTBEHHOM (Kak MHEBMAaTUYEeCKON,
TaKk U mexaHudeckon). Npu ncnonb3oBaHMM MenkMx GMonpyaoB C BbICLLEN BOOHOW pacTu-
TENbHOCTBLIO BOSMbLUYID POSfib B OYMCTKE MUrpatoT Takke npouecchbl omnbTpauun n 6uocopb-
umn. Hapsgy c 3aBepllieHMeM BUoxXmmmyeckux npoueccos, B Guonpyaax npouMcxoamt oca-
XOeHne B3BELUEHHbIX BELLECTB.

KayecTBO oumLleHHOM BoAbl nocne 6uonpyaoB BO MHOrOM OnpeaenseTcs KayecTBOM
nocTynatwoLlen B HAX BUONOMMYECKM OYULLLEHHOW CTOYHOM BOAbI.

BnusiHne Ha okpyXxaloLLyo cpegy

Mo3BONST KOHTPONMPOBATL cCoAepkaHue B3BELLEHHbIX BelwecTB He 6onee 10 mr/n,

Jaxke npu 3arnnoBomM BblHOCE UJ1a N3 BTOPUYHbIX OTCTOMHUKOB. [No3BonsT nony4ynTb copgep-
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XaHMe aMMOHWUNHOro asoTa He 6onee 2 mr/n n BlKs He 6onee 5 mr/n (Npy Hagnexawem
BpemeHn npebbiBaHuns). MNMpy ncnonb3oBaHMM NPyAOB C BbICLIEN BOAHOW PACTUTENbHOCTHIO B
GonbLuen cTeneHyn NponucxoauT yaaneHne asota u gocgopa.

OcyLecTBNsieTCA CyLLECTBEHHOE YaaneHne TsKernbIX MeTannoB (HepacyeTHbIN NpoLecc).

MexxcpenoBble BO34eNCTBUSA

MpakTU4Yeckn OTCYTCTBYHOT.

MpUMEeHNMOCTb

Ot cBepxmanbix ao cpegHux OC BKNHOYNTENBHO

PedepeHL-00bekThI

Mo gaHHBIM aHKeTMpPOBaHUS UHAOPMauUs He nosiydeHa. 1o AaHHbIM 9KCNepToB —

JyneHoB TPI, konuyecTBo 06bEKTOB ¢ Bronpyaamm coctaBnsaeT He MeHee 10.
4.2.2 O6e33apaxmBaHue CTOUYHbIX BOA,
4.2.2.1 O6e33apaxmBaHue OUYNLLEHHbIX BOA XJIOPOM UK XJIOp-peareHTamm

ObLulee TexHNYECKOoe onucaHune

B ounweHHyto Boay A03MpyeTcsi pacTBOp xfiopa B BoAe, NpUroTaBnvMBaeMblii B Xriopa-
TOpe B pesynbTaTe UCNnapeHus XNOKoro xrnopa, NMbo pacTBOp rmMnoxropuTta HaTpus, nocne
4yero Boga B TeyeHue He MeHee 0,54 OomkHA HaxoOuTbCsl B KOHTAKTHOM pe3epByape npu
KOHLIEHTPaLMM paCTBOPEHHOrO Xropa He MeHee 2 Mmr/n.

B kayecTBe MCTOYHMKA aKTMBHOMO XJlopa MOXET UCMONb30BaTbCsl NPUBO3HON UNW NpK-
FOTOBMEHHLIN Ha MeCTe rMnoxnoput HaTpus. Ha manbix o6bekTax Mcrnonb3yeTcs XfopHas
N3BECTb.

BrnnsiHue Ha oKpyXXaloLLLyo cpeay

MeTon obecneunBaet obecneyeHme CaHUTapHO-TMrMeHnYeckux TpebosaHnn no obes-
3apaxuvBaHuio. OQHOBPEMEHHO C 3TUM METOA HAHOCUT NPSAMON N OYEBUAHbLIA BPeS OKpyXa-
owen cpeage 3a cyet cbpoca B BOAHbIN 0ObEKT o0be33apa)keHHOW BOAbl C OCTATOYHbIM CO-
AEepXXaHMEM aKTMBHOIO Xropa, XJIOPaMUHOB, XJNTOPOPraHNYeCKNX COeANHEHUN. ITO HAHOCUT
yuwepb BceM rmgpobuoHTam, a Takke NpMBOAUT K HAKOMMEHMIO XITOPOPraHN4YeCcKnx coeanHe-

HUW B NULLIEBON LIENU U B AOHHbIX OTIIOXEHUSAX.

MexxcpenoBble BO34ENCTBUSA

MocTosiHHOE BO34EWCTBME HA BO3AYX M MOYBLI, LLUYMOBOE, TEMMOBOE U ApyrMe BuAbl
3arpsi3HEHUs1 OTCYTCTBYHOT.
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Pacxon anekTpoaHeprum HeOOonbLUOW MpU MCNOSb30BaHMM XKMOKOrO Xropa, cylle-

CTBEHHbIN — npun nony4YeHnn rmnoxrnopunTa 3N1EKTPOJIN30OM.

MpUMEeHNMOCTb

Mpn ntobom macwtabe coopyxeHun. XKngkum xnop uenecoobpasHo NpMMeEHATb TOMb-
KO Ha cpegHnX 1 B0MbLUMX COOPYXKEHUSIX, TMMIOXIOPUT MOXET NPUMEHATLCA (MONy4aTbCs) Ha

coopyxeHunax nboro macwwtaba.

dakTophbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

Mcnonb3oBaHne xmnopa co3faeT CyLWEeCTBEHHbIE PUCKW OTpaBreHun Mpu aBapusix B
CcUCTEME Npuema, XpaHeHus n JO3NMPOBaHWS, a Takke Npyu TeppOPUCTUYECKOM HanageHuu.

Bce xnopcogepxawme obessapaxkmBatoLLime peareHTbl BECbMa KOPPO3MOHHbI.

OuuuleHHble CTOYHbIE BOAbI, B OTNNYME OT NUTHLEBOW BOAbl, XapakTepusyTcs BecbMa
BbICOKMM XINOPMOrfoLWeHUeM NMpu JOCTUXEHUM TpebyeMon BenMUnHbl 2 Mr/n akTMBHOIO XI1o-
pa. CylecTBEHHO, YTO AaHHbIM NapameTp 3aBUCUT OT COAepXaHUs aMMOHUAHOro asoTa B
BoAe (obpasytoLero xnopammHbl), KOTOPOE MOXET KonebaTbCH B LUMPOKMX Npeaenax.

[dencTteyroLimne aKonormdeckne n nHxeHepHole TpebosaHma TpebyoT NnpoBeaeHns ge-
XNopupoBaHUsa nocrie xnopuposaHus. lNpouecc OexnopnpoBaHMsa OCYLLECTBRSETCH BBeae-
HMEM B XIOPUPOBAaHHYI BOOY BeLWeCcTB, CrNOCOOHbIX CBA3blBaTb W3ObITOYHbLIA  XIOp.
B kadecTBe Takux BeLEeCTB MOXHO MPUMEHSATb rMNocynbUT-HATPUS (CEPHOBATUCTO-KUCTBIN
HaTpun Na2S203), cepHucTbIN ra3 SOz, cynbdut HaTpus Na2SOs u ap. [Ans gexnopupoBaHus
NPUMEHSAIOT Takxke (PunbTpoBaHWE Yepes3 akTUBMPOBAaHHbLIN yronb. Ha 3arpyske npoucxogut
BOCCTAHOBNEHME aKTUMBHOIO (pacTBOPEHHOro) xropa Ao aHuoHa ClI, a Takke copbupyrotca
TOKCUYHbIE MPOAYKTbI XI1I0pOSiM3a OpraHN4YeCcKnx 3arpsisHeHuNn.

Pecypc paboTbl yrnsi B TakOM pexume 3HaunTeNbHO Bbille, Yem npu copbunm opraHn-
kn. OgHako, Tak Kak MOBEPXHOCTb 3epeH Yrns nocfne HeKoToporo BpeMeHun ero paboTtbl no-
KpblBaeTCcs crnoem copbrpoBaHHbIX BELLECTB, NPEeNATCTBYOWMX paboTe dpunstpa, Tpebyetca
ero npomMbiBKa Bogon. Takke MOXeT notpeboBaTbCa pereHepauusa ropsaymm LWenoYHbIM pac-
TBOPOM.

CoopyxeHus xnopupoBaHUs C AeXSIOPUPOBaAHNEM [OCTATOYHO CIOXHbI U TpebytoT

KBanMunumpoBaHHOM aKcnyaTaumu.

PedepeHLu-00bekThI

COTHM O0OBLEKTOB, B TOM YUCIE C UCMOMb30BaHMEM XXUOKOrO Xnopa (KOJ'II/I'-IeCTBO CO-

KpallaeTcs) U runoxnopuTa Hatpus (KONIM4ecTBO yBENUUNBAETCS).
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Kak no gaHHbIM aHKeTUpOBaHWUSA, Tak U NO OaHHbIM 3KCnepToB — YneHoB TPI, gexrno-
pupoBaHue B Poccumn Hurge He ncnonb3yetcsa. Takum obpasom, Ha Bcex OC 'CB, roe uc-
Nnosnb3yeTca XNnopupoBaHue, Hapsdy C peleHUeM CaHWTapHO-TMIMeHUYeckon 3ajaudn, B

BonbLuen NN MeHbLLEN CTENEHN HAaHOCUTCA yepb BOOHLIM O6beKTaMm.
4.2.2.2 Obe33apaxunBaHue oUYULEeHHbIX Boa YP-o6nyvyeHnem

ObLlee TexHNYECKOe onucaHune

OunweHHas Boga nogsepraetcsa obny4eHuto, Npoxoas psagomM ¢ Yd-namnamu, nome-
LWeHHbIX B MpOHMUaeMble A58 U3nyvyeHus Yyexnbl. B pesynbtate Bo3genctens Y ®-nsnyyeHus
(ana obeszapaxmBaHUA OYMLLEHHbIX CTOYHbIX BOA MPUMEHSAIOTCA TOSMBbKO NaMrbl HU3KOro
AaBneHnst ¢ ANUMHON BOMHbI 254 HM) paspywatotca ydactkm OHK 6aktepuii 1 naToreHHbIx
npocTtenwmx, a Takke PHK BupycoB, 4TO NpensaTcTByeT UX pasMHOXEHMUIO.

Annapatbl Y®-o6e33apaxmBaHna MoryT ObiTb KOPNyCHbIMW (HANOPHbLIMW) U KaHanb-
HbIMW (OTKPbITbIMKM). [lepBble NPUMEHAT OO YPOBHS OOMbLUMX COOPY>XEHUW, BTOPble — Ha

KPYMNHbIX 1 BblLLE.

MpenmyLecTBa ANA OKpYXakoLen cpeabl

MeTog obecneumBaeT obecneyeHme caHUTapHO-TIMrMeHnYecknx TpebosaHmn No obes-

3apaxunBaHuto 6e3 NPSIMOro HeraTMBHOIO BO3AENCTBUS HA OKPYXKatoLLyto cpeay.

MexxcpenoBble BO3aencTBms

Bosgencteusa Ha BO34yX M MOYBbI, LLYMOBOE, TEMSOBOE N ApYyrMe BuAbl 3arpAa3HeHuUs
OTCYTCTBYOT.

MeTon TpebyeT CyLeCTBEHHOro pacxoda 3neKkTpo3HeprMm Ha paboty Y®-namn
(06bI4HO 15 % — 20 % oT 3aTpaTt Ha a’paumto B aspoteHkax u Ao 30 % — npu NOSHOCTLIO
ONTUMMU3NPOBAHHBIX, COKPALLEHHbIX 3HeprosaTpaTax Ha GMOMOrMYecKytd O4YUCTKY). ATU 3a-

TpaTbl HE peKynepupyems!.

[MTpMMEHNMOCTb

Mpn ntob6om macwrtabe CoopyKEHUN.

dakTophbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

CoopyxeHusi 4OCTaTOYHO KOMMAKTHbI.
UeM MeHblle coaepkaHne B3BeLUEeHHbIX BELIeCTB B OYMLLEHHOW BOAE, TEM HUXe

3Hepro3aTpartbl Ha YP-o6e33apakmBaHue 1 Bbille 3 PEKTMBHOCTb MeToAa.
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Mpn anuTenbHOM TpaHCNoOpPTUPOBKE obe33apaxeHHOW BOAbl Mo KaHanam (Tpybonpo-
BOJAM) ANIMHOM HECKONbKO KUNOMETPOB BO3MOXEH CYLLECTBEHHbIN 3heKT BTOPUYHOIO pPo-
cTa 6akTepun, B TOM 4ncrie 1 3a cyeT BakTepmanbHbix 0B6pacTaHnin Ha CTEHKax, NPUBOASLLMN
K YBEMUYEHUIO UX COAEpPXaHWA CBbllle CaHUTapHbIXx TpeboBaHUW. ITO OBCTOATENLCTBO
AOIMKHO YYUTBIBATbCA NPU Ha3Ha4YeHUM MOLLHOCTU OBnydeHus, a Takke npu onpeaeneHun
Heob6xo4MMocCTu 1 Bbibope MeTofa TPETUYHON OYUCTKM B 3aBUCMMOCTU OT YCIOBUIN OTBeae-
HMa obessapaxxeHHON BOAbl B BOAHbIM OOBbEKT. BTOPUYHBIM POCT MHOUKATOPHbLIX BakTepui
OTHIOOb HE TOXAECTBEHEH POCTYy COoAepXaHUs MNaTOreHHbIX OpraHn3mMoB, noAasnsioLuiee
OOMbLWMHCTBO KOTOPbLIX HE CMNOCOOHO K PasMHOXEHW0 BHE opraHu3aMa 4ernoBeka, OAHaKo,

AaHHOoe 06CTOATENbCTBO NPUMEHUTENBHO K Y®-06e33apakmBaHMio M3y4eHo He JOCTaTOuHO.

PedepeHLu-06bekThI

[ecaTtkm KpyrnHbIX U COTHW ocTanbHbiX 00bekToB. KpynHenwmne B mmpe OC ¢ YO-

obes3apaxuBaHneM — Ha KypbsHoBckux un Jliobepeukunx OC (Mocksa).
4.2.3 NMognpoueccbl 06paboTkn ocagka
4.2.3.1 NMopnpoueccbl cTabunusauum ocagka

4.2.3.1.1 AHa3pobHasa ctabununsaumsa XMaKMx ocagkoB (MeTaHOBOE

cOpaxuBaHue)

ObLulee TexHUYECKoe onucaHmne

O6pabaTbiBaeMbli OCaOK MOOAETCA B 3aKpbITble NEpPEeMELLUMBAEMbIE PEaKTOpPbl —
METaHTEHKMN, B KOTOPbIX NPOMCXOANT aHa3pOobHbIN (6eCKMCNOpOaHbIN) Npouecc pacnaga ya-
CTM OpraHMYecKkoro BeLLlecTBa Oocagka C MOfyvYeHMeM CMeCcu MeTaHa W Yrnekucrnoro rasa.
Mpouecc TpebyeT noagaepxaHusa onpeneneHHonm TemnepaTypbl. BbigensioT 2 guanasoHa
TemnepaTtyp — me3o0unbHbi (33 °C — 38 °C) n TepmocpunbHbei (50 °C — 55 °C). Bpems
obpaboTkn coctaBnsaet 12—-30 cyT B Me3odunbHOM 1 6—12 cyt B TepmodunibHoMm. Obpabo-
TaHHbIN 0CA0K CAMOTEKOM BbIrPY>KaeTcsi U3 MeTaHTEHKa.

C6paxnBaHunio nogBepratT, Kak NpaBuIio, CMeCb 0CaaKOB NEPBUYHbBIX OTCTOMHMKOB U
N30bLITOYHOrO aKTUBHOMO MNa, pexe — TONbKO 0CagoK NEPBUYHbBIX OTCTOMHUKOB (MPY UCMOrb-
30BaHMM OTAENBbHOW TEXHONOMMU ANsi N3BbITOYHOIO aKTMBHOIO ura) NMbo TONbKO U3BbITOY-
HbI aKTUBHbIA U (NPU OYMUCTKE CTOYHbIX BOA 6€3 NepBMYHOrO OCBETIIEHMS).

B 3apybexxHon npaktuke Bce 6onblue pacnpocTpaHeHbl METOAbI NOBbILEHUST 3dhdek-
TMBHOCTU npouecca copaxunBanusa (tennoeas obpaboTtka, Y3-ob6pabotka n ap.). B oTteve-

CTBEHHOW NpakTuke pedepeHL-00bEKTbI Takoro poga OTCYTCTBYHOT.
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[MpeumyLlecTBa Ang OKpyKatoLlen cpeasbl

OpavH n3 Hanbonee GnaronpuUATHLIX ANSA OKpYXXatlLlen cpeabl NPoLeccoB, UCMONb3Y-
eMblX B KOMMYyHanbHOM BogooTBeAeHun. [lo3sonsdet TpaHchopmupoBaTb B HGuoras HecTa-
OunbHOE OpraHn4yecKkoe BeLLeCTBO ocafjka, KOTOpoe B NPOTUBHOM Crydae pasnaraeTcs B
oKpyXatowen cpege, Tpebya 6onbLWOro KonmyectTsa kucnopoga (NpyM OKUCNEHUM B NOYBE)
nmbo BbIgENss NapHWKOBbIE rasbl (NpW 3axOpOHeHUn NMBo MHOM cknagupoBaHuu). Bbloe-
NEHHbIN B npouecce cbpaxmBaHus Guoras npencraBnsaeT cobor LeHHoe Tonnueo, addek-
TMBHaAA yTuUnusauus KOToporo (Hapsgy € OpYrMMW UHXEHEPHbIMW pellueHMsMU) No3BonseT
He TONbKO 0BecneynTb HYXXHYIK0 TeMnepaTypy B MeTaHTeHKax, HO U obecneynTb BbipaboTKy
3Hepruu, Ha 50 % — 70 % (8o 100%) nokpbiBaoLLEN 3aTpaTbl COOPYXXEHUN OYNCTKU CTOYHbIX
BOA4 Ha aspaumio. [Npu 3aTOM B pesynbTaTe CKuraHus buorasa 3KOHOMUTCHA NPUPOAHOE TOr-
NBO U1 CYyLLIECTBEHHO COKpaLlaeTcs BbIOpOC NapHUKOBbLIX ra3oB.

YMeHbLUEeHe KonmMyecTBa CyxOro BellecTBa Ocajka MpuMBOOUT K COKpaLLEHUIO ero
ob6bema, pasmeLLaeMoro B OKpyXKatLlen cpege.

PasnuyHble xnumuyeckne n U3NKO-XMMUYECKME MPOLIECChl, NPOUCXOAsSLME B aHad-
POBHbIX peakTopax, NPUBOAAT K CBA3bIBAHUIO BONbLUEN YaCcTn TSHXKenNbIX MeTannoB B Hepac-
TBOPUMbIE NN ManopacTBOPUMbIE COEAUHEHNS, B TOM Y1Ce Cynbguabl.

Mpn TepmodunbHOM cOpaxmBaHun Npu cobnogeHun Heobxogumonm TemnepaTypbl,
He Hxe 53 °C, obecneumBaeTcs Heobxoammasa Ans NOYBEHHOW yTuUnu3auum cteneHb obes-
3apaxuvBaHWA OCaZKOB, a TaKkxke NonHas gerenbMuHTU3auma. MNpn mesodunbHOM cbpaxunsa-
HUKN obe33apaxnBaHme CyLLEeCTBEHHO HMXEe, AereNbMUHTU3aUMn He NPONCXOauT.

Mpn HapyweHusx akcnyaTauumn, Npu OTCYTCTBUM CUCTEM cOOpa M OYMCTKM rasoBbIX
BbIOPOCOB U3 COOPY>KXEHUN, CBA3AHHbLIX C METAHTEHKaMM (3arpy304HO-BbIrPY304HbIE Kamepbl,
YNNOTHUTENW, pe3epByapbl) BO3MOXHO 3arpA3HeHMe aTtMocdepHoro Bosgyxa, B TOM 4ucre
AypHonaxHywmmn BewjectBsamm. COpoc HeyTUNM3MpoBaHHOrO Ouorasa 6e3 cxuraHus Ha
«CcBeYe» NPUBOAUT K CYLLECTBEHHOMY PacnpOCTPaHEHUIO 3anaxoB M TOKCUYHbIX BELLECTB U

ABNAETCA NOJTHOCTBIO HEAONMYCTUMbIM.

Me)xcpenoBble BO34eNCTBUSA

MeTop TpaHcopMupyeT 4YacTb OpraHM4YecKoro BellecTBa TBepAon ¢asbl ocagka B
rasoBylo (pasy B BUOe MeTaHa UM yrrekucnoro rasa. MeHblas 4yacTb OpraHM4ecKkoro BeLle-
CTBa, a TaKkke BblaendwLwmnecs npu pacnage asoT u ocdop nepexoaaT B Xuakyw ¢asy (B
unosyto Boay). 'asoBas ¢asa yTunuanpyeTtcsa npu cxuraHnn. Takum obpas3om, eQuUHCTBEH-

HbIM MacCoBbIM ra3oobpasHbiM MPOAYKTOM TpaHcdopmaumm TBepaon asbl B pesynbTaTte
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ABNAeTCa yrnekncrnoln ras. lNonyyeHne aHeprum n3 Guorasa CHMXaeT HarpysKy Ha OKpyXxato-
LLYIO cpenly B cdpepe 3HepreTuku.

Pacnapg opraHuyeckoro BellecTBa B XUAKYIO a3y HeBeENnuK 1 He rnpesbiwaeT 2 % —
4 % oT BXxoAsLLero noToka BellecTtsa. bonee cylecTtBeHHO BbiaeneHne B Xuakyo a3y aso-
Ta (okono 15 % OT BXOAdALLEN HArpy3kM Ha OYMCTHbIE COOpPYXeHus)) n gocdopa (okosno
10 % — 15 %).

MpUMEeHNMOCTb

MpuHUUNuaneHble orpaHndyeHnsa no macwrtaby ans OC CB, HauuMHas co cpefgHux,
OTCYTCTBYIOT (B XXMBOTHOBOZACTBE YCMNELUHO 3KCMyaTUpYyTCs aHaapobHble peakTopbl 0bbe-
MOM BCEro B COTHM M%), OfIHaKO LenecoobpasHOCTb NPUMEHEHUS criedyeT paccmaTpuBaTb
HayMHasa ¢ BONbLUINX OYMCTHBIX COOPYXEHUA. Kak 3KOHOMWYHBLIN MeTon cTabunusauumn opr-
HUYECKOro BellecTBa pekomeHayeTcd, HadnHas ¢ QYK 6onee 100 Tbicay (Npy HanuMyuu B
TEXHOSIOrMM NMEPBUYHOIO OCBETIIEHUS), YTO COOTBETCTBYET €XEeCYyTOYHOMY 06BbeMy MoCTymn-
NEeHUst CTOYHbIX Bo4 0kono 30 ThiC. Ky6. M B cyTkn. OTCYTCTBME B TEXHONOMMN CTaamMn OCBET-
NeHNst He OTMEHSIET LenecoobpasHOCTN NpUMeHeHnsa cbpaxmnBaHus, HO yBennyMBaeT Mac-
wtab coopyXeHur, Npu KOTOPOM OHO uenecoobpasHo, nNmbo (B 3apyOeXHOW NpaKkTuKe)
npegnonaraeT MCMNoNb3oBaHWe MeTonoB npeaobpaboTky, yBennumBaloLwmx CTeNeHb pacna-
Aa OpraHMyeckoro BeLecTBa akTUBHOrO mna.

MeTtoa TpebyeT cyleCcTBEHHOW MAOWaan Ha TEPPUTOPMM OYUCTHBIX COOPYXEHUA (HO

He 6onee 10 % OT nnowaan COOPY>KEHUI OYUCTKN CTOYHbIX BOA).

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

TpebyeT 3HaAUMTENbHbIX EMKOCTEN METAHTEHKOB, CO3[4aHWsi ra30BO-3HEPreTUYEeCKOro
X0351MCTBa (COOpyXeHus n obopyaoBaHume no cOopy, HAKOMMEHWUIO, OYMCTKE U YyTUNM3aLMM
Buorasa). MeTaHTEHKN COOPYXaTCA KaK HAa3eMHble eMKOCTWU, NO3TOMY (B OTNU4YMEe OT NoA-
3EeMHbIX eMKOCTeRn) nobas HENNOTHOCTL B 6€TOHE NMOO B METanNOKOHCTPYKLUUN NPUBOOUT K
yTeuKe Hapyxy.

TpebyeT npeaBapuTenbHon 006paboTkM ocagka: XenaTenbHO MakcumanbHoe (HO
He Bbilwe 8 % — 10 % no CyxOMy BELLECTBY) CrylleHWe OCadKoB, MpouexuMBaHue ocagka
NepBUYHbIX OTCTOMHUKOB. 10 coBpeMeHHbIM NoaxoaamM MUHMMAaNbHO HEOBXOANMO CryLleHmne
N30bLITOYHOrO aKTMBHOIO Mna. [ns noBblWEHNs SHEProaPEKTMBHOCTN BECbMA XenaTerbHO
ncnonb3oBaHMe TennoobMeHHNKOB ANda pekynepaunn Tenna cbpoxeHHoro ocagka. OHO nos-
BONISIET CHM3NTb 40 3-X pa3 aHepro3aTpaTbl N5 TepMOdUIIbHOro npouecca u 4o 2-X pa3 —

Ana Me3oMunbHoro.
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Camun MeTaHTEHKM U BCe 3NeMEHTbI ra30BOro X03s1MCTBa NOTEHUMansHO B3pbiBOONac-
Hbl 1 TPpebyoT KBAaNMPUUMPOBAHHOW 3KCNIyaTaumu.

Poccuiickne Hopmbl, HanpaBneHHble Ha Ge3onacHyk JKCnyaTtaumilo MEeTaHTEHKOB,
3Ha4YUTENBbHO YCNOXHSAKT (MO CpaBHEHMIO C 3apybeXxHOM NpaKTUKOW) BCe CTaguu npuMeHe-
HUA MeToAa, HauMHasa ¢ npoekTnpoBaHus. OHU XXe NpeanucbiBaloT 3HaYUTENbHbIE pPa3pbiBbI
(20 M) mexay rpynnor MeTaHTEHKOB W ra3rofibaepamu, ApyrmmMmn COopyXeHnamm nmbo npo-
e3gamu.

Mepunogmyeckn (gaxe npu Mcnosnb3oBaHUM 3OEHPEKTUBHOIO NepemeLlLmBaHnsl) HeobXxo-
AMMa OYMCTKa METaAHTEHKOB OT HakanMBaLLErocsi B HUX necka u Kopku. [laxe ¢ npumeHe-
HMEeM rmgpomMexaHmnsaumm aTo TpebyeT TAKENOro py4Horo Tpyaa.

Mcnonb3oBaHne 6onee MHTEHCUBHOMO TEPMOMUIBHOIO cOpaXxknBaHMs NPU BPEMEHM
o6paboTkn meHee 10 cyT BO3MOXHO, HO MPMBOAMT K MOSTyYEHUO OcajKka C HeyaoBNeTBOPU-
TenbHbIMX BOL4OOTAAKWMMY CBONCTBaMU. PacnpocTpaHeHHbIM pelleHnem 3Ton npobriemsl
ABNSAETCA NpoBefeHMe NPOMbIBKM COPOXXEHHOro ocadka OYULLEHHOW BOAOM (T. €. CMeLleHne
C 9TOM BOOOW C NocnenyowmmMm pasgeneHmeMm cMecu B ynnoTHutenax). 9to Tpebyet gonon-
HUTENbHbIX KanuTarnbHbIX BOXEHWA, Nrowaan, a Takke MOXeT SABNATbCA UCTOYHWKOM 3a-
rpsisHeHNA aTtMocdepsl.

CyuwiecTtBeHHOe (0COBEHHO npu TEpMOPUNBEHOM COpaXnBaHnn) BblaeneHne B UMOBYHO
BOJY aMMOHWWHOIO a3oTa U pocdopa yBenuuneaeT HarpysKy No HUM Ha OCHOBHblE COOpY-
XeHusi. OgHako paspaboTtaHbl (HO B Poccum noka He npuMmeHsaTcda) ahdeKkTnBHbIE 1 3HEP-
rocbeperaloume MeToabl NoKanbHOWM O4YUCTKM OT a3oTa M docdopa. [NpumeHnTenbHoO K
docdopy 3a pybexxom NPUMEHSIOTCS TEXHONOMMN, SOCTUraloLWme pekynepaumo 3Toro LeH-

HOro afieMeHTa B Ka4yecTBe y,1:|,o6peH|/|;|.

PedepeHL-00bekThI

KypbsHoBckne n Jliobepeukne OC (Mockea), Apocnasnb, HoBocnbupck — Tepmo-

dunbHoe cobpakmBaHue.
4.2.3.1.2 A3pobHasa ctabunusaums XMaKux ocagkoB

ObLlee TexHUYecKoe onucaHme

B ncnonb3yemon B 0TE4YECTBEHHOW MpPaKTUKE TexHonormm obpabaTbiBaembli OCagoK
nogaeTca B aspupyemble TeM MM MHbIM CNOCOBOM €MKOCTM (Kak npaBuio, aHanornyHble
aspoTeHKaM, UCMONb3yeMbIM A58 OYUCTKM CTOYHbIX BOL OT OpPraHWYecKUx 3arpAa3HeHun), B
KoTopbIX npu Temnepatype 14 °C — 25 °C (cooTBeTCTBYeT TemnepaType CTOYHbIX BOfA, C

y4yeTOM npoLeccoB TennoobmMeHa 31MMoin) NPoONCXoauT aspobHbIA NPOLLECC OKUCAEHNSA opra-
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HMYEeCKOro BellecTBa ocajka MNepBUYHbIX OTCTOMHUKOB (MNP COBMECTHOW CcTabunusaumm
ocagkoB) GomMaccon akTMBHOIO Una u cCaMooKUCIEHNE 3Ton Buomaccehi.

MpumeHnma Takke aspobHas cTtabunusaums TOMNbKo una (Korga He Mcnonb3yeTcs
nepBUYHOE OCBETIIEHNE NMBO 0CafoK NEePBUYHBIX OTCTOMHUMKOB OOpabaTbiBaeTcst No Apyrom
TEXHOSormmn).

Bpemsa ctabunusauumn 3aBUCUT OT KOHLEHTpaumm obpabaTbiBaeMbix ocagkoB. Obpa-

BGOTaHHbIN 0CaQ0K CaMOTEKOM BbIrpy)KaeTcs u3 ctabunmsartopa.

[MpevmyLlecTBa Ang OKpyKatoLlen cpeasbl

[Mo3BonsieT pasnoXxutb (OKNCNUTb) HeCcTabunbHOE OpraHudeckoe BeLeCTBO ocajka,
KOTOpOe B MPOTMBHOM Cryvae pasnaraeTcsi B OKpyxatowien cpeae, Tpebysa 6onbLioro konu-
4yecTBa KMCNopoga npu OKUCNEHUN B NoYBe, NMOO BblAENAS NapHMKOBbIE ra3bl MPU 3axopo-
HeHun, NMbo mMHoM cknagupoBaHun. OgHako 3PAEKTUBHOCTL Pa3fNOXEHUS OpraHNYecKoro
BelllecTBa He npesbiwaeT 60 % oT nokasaTenen aHasapobHOro copaxunsaHus.

YMeHbLUEHNE KONMMYEecTBa CyxOro BellecTBa Ocagka MpMBOOAUT K COKpaLLEHUHO ero
ob6bema, pasmeLLaeMoro B OKpyXKatLlen cpege.

AspobHasa cTtabunuaaumss — oYeHb SHEProemMKkumn npouecc, TpebyeT BbICOKOroO pacxo-
Aa 3NeKTpo3HePrun. QHeprosatpaTbl HE MOryT OblTb PEKYNEepPMPOBaHbI.

MeTtoa He obecneuvnBaeT Tpebyemon Onsi NOYBEHHOW yTunM3aumm cteneHn obessa-

paxXunBaHNA OCaaKoOB. Takke He obecneunBaeTcs AerenbMMHTM3aUNS.

MexxcpenoBble BO34eNCTBUSA

MeTopg TpaHchOopMUpyeT YacTb TBEPAOro BELLECTBA B YINEKUCIbIN ra3 (BblAensaeTcs C
BO3yXOM, BbIXOASLLUMM N3 COOPYXEHUS), T. €. B ra3oByto pasy. HacTb opraHn4eckoro BeLle-
cTBa (Bogopoda M KUCIopoaa) BbienseTcs B Xuakyto gasy (unosyto Boay) B BUAE BOAbI.
Takmm o6pa3oM, €ANHCTBEHHbLIM 3KOMOTMYECKM 3HAYMMbIM MACCOBbLIM MNPOAYKTOM TpaHC-
dopmauum TBepaomn hasbl ABMSETCS YrIeKUCHbIA ras.

[Mpn poctaTovHOM aspaumn BblaeneHue 3arpsasHAaWmMX U JypHONaxHyLWnX BeLwecTB
HeBesniMKo, Npu HeJocTaTke KUCrnopoga pasBUBAKOTCH MHUITOCTHbIE MpOoLEeCcChl U BblAeneHue
AYPHOMaxHyLUX BeLLEeCTB CyLLEeCTBEHHO BO3pacTaer.

Bbligenatowmecs npu pacnage a3oT n gocop nepexoqaT B XMAKyH dasy (B Mnosyto
Boay). BeigeneHune B xuakyto a3y asota He npeBbiwaeT 10 % oT Bxogsdwen Harpysku Ha

OYUCTHBbIE coopyXeHus, poccpopa — 5 % — 10 %.
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[TpMMEHNMOCTb

TexHn4eckn mMetToa NPUMEHUM LSt COOpYXeHun nobon npomnssoamTensHocTu. Metoa
TpebyeT MakcMmarnbHOW NoWwanm Ha TEPPUTOPMM OUYUCTHBIX COOPY>KEHUN N3 BCEX TEXHOSO-
mn ctabunusaumm ocagka (Kpome AnuTernbHOW cTabunmusaumm 3a CYeT BbIEXMBAHUA Ha

nnowaakax XxpaHeHus).

dakTophbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

TpebyeT 3Ha4UMTENBbHbLIX EMKOCTEN CTabunn3aTopoB, OKOSIO NONOBUHbI 06bema aspo-
TeHkoB ana BO.

CoopyxeHus 6esonacHbl B aKcnnyaTaumMm n He TPeOyoT CNOXKHOW 3KCnyaTauum.

MeToa yBenuumBaeT 3aTpaTbl Ha JMEKTPOSHEPIMIO HA OYUCTHBIX COOPYXKEHUAX
He meHee 4yeM Ha 30 % — 60 % (Gonbluee 3Ha4YeHMe — AOnsi COBMECTHOW cTabunmsaumm

ocagKka NepBUYHbIX OTCTOMHUKOB U UNa).
4.2.3.1.3 KomnoctupoBaHue 06e3BOXEHHOro ocagka

ObLulee TexHNYECKOoe onucaHune

KomnoctupoBaHue gaBnsietcss aspobHbiM GUMOTEPMUYECKMM MPOLIECCOM pPasnoXeHus
OpraHM4eckoro BeLLecTBa, B pesynbTaTe KOTOPOro npouvcxoaut obessapaxunBaHue, CHUXe-
HWe BIaXXHOCTU U ynydweHne pusnko-MexaHmyeckux CBOMCTB KoMnoctTupyemon maccol. Oc-
HOBHbIMUK (pakToOpamu, ornpegensowmMmn 3p@eKTUBHOCTL npoLecca, SABMASTCA KayecTBO
MCXogHOro MmaTepuana, Temneparypa, BO34yLWHbIA PEXUM N peakuuns cpeabl.

[Mpouecc KoMNOCTMPOBAHUA MPOMCXOAUT B ABE CTaguu:

- TepMounbHaa ctagus, OCyLLeCTBASEeTCS TepMOPUIbHBIMA MUKPOOPraHn3mMamm u
XapakTepuayeTcs MoBblLIEHMEM TemnepaTypbl KoMmnoctupyemon maccel o 50 °C — 60 °C.
Mpu aTom pocTturaetca ee obessapaxmBaHve U MUHepanu3auus, T. €. MMKpobHoe pasnoxe-
HWEe OpraHU4ecKoro BeLlecTBa WM MNOBbIWEHWE 305IbHOCTU. 3a CYEeT BbICOKOW TemnepaTypbl
NPOUCXOAUT 3HAYUTENbHOE BbICYLLMBAHWE KOMMOCTUPYEMOW Macchl. B 3aBucmmocTn ot Bpe-
MEHW 3aKnagku KOMNocTta v B YCNOBUAX AOCTAaTOMHOroO 4OCTyna Bo3gyxa aTa cragusi npote-
KaeT B TeyeHue 1-3 Hef, Nocre 4Yero nNpPouUcxXoguT NOCTENEHHOE CHUXEHWe TemnepaTypbl C
nepexogoM Ko BTOPOW CTaguu npouecca;

- Me3ounbHas cragus, OCyLLeCTBNSEeTCA Me30(USIbHbIMU MUKPOOPraHn3mamu npu
TemnepaTtype 35 °C — 30 °C. Ha aton ctaguu npoucxoauTt go3peBaHne komnocta (npogon-
XeHne cTabunmsaumm opraHM4yeckoro BeLWecTBa) M Cyllka W yrydlweHue ero pusmko-
MEeXaHU4YeCckux CBOWCTB, JarbHenllee OTMUpaHNe naToreHHbIX MUKpoopraHmamMos. [pogon-

XaeTCd BbIiCyLULMBaHME KOMMOCTA, YTO OOCTUTraeTCA [OCTaTouHOMN aapau,meﬁ nnn nepemMeLun-
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BaHueM, 4To obecneyvmBaeT 3HaYMTENbHOE yaaneHue Bnarv u yBenvyeHne cogepxaHus cy-
XOro BellecTBa.

CyLecTBYIOT pasfnuyHble BapuaHTbl TEXHONOMMA NPUroTOBMEHUA KOMMOCTA, B TOM
4Yucrne TEeXHONOrns NPUroToBrneHns OypToBbiM (NNOWaA0YHBIM) CNOCOBOM B pa3nnyHbIX Ba-
puaHTax; npuUroToBrieHNne KOMMOCTHOW Maccbhl C NMOMOLLBIO CMecUTena U ganbHenwee KoMm-
NoCTMpOBaHWE NPUroTOBIIEHHOW CMECWU Ha Nnowazke KOMMOCTUPOBAHWUA; NpoBedeHne nep-
BOW (TepMOUIbHOM) CTagun B KOHTEMHEepax pasfiMvyHOM KOHCTPYKUMM U AarbHeunwee co-
3peBaHuve Ha nnowjagkax n gp.

[na 6bICTpOro Havyana pasnoXXeHus U ONTUManbHOrOo MPOTEKaHWA npoLecca KOMMo-
CTMPOBaHUA AO0SMKHbI ObiTb BbLINOSMIHEHbI cnefyowme TpeboBaHUA K UCXOAHOMY Cbipbio:
BNaXXHOCTb KOMMNOCTHOM Maccbl — 70 % — 75 %, OoTHOweHue yrrnepoda kK asoty — 25-40,
pH — He meHee 6,5, pbixnasa yknagka. Nockonbky MexaHn4Yeckm 06e3BOXEHHbIE OCaaKN, Kak
npaBumo, He COOTBETCTBYIOT 3TUM TpeboBaHNSAM, TO AN CHMKEHUS BNaXXHOCTU, oboraleHuns
yrnepoaomM M NOBbIWEHNA MOPUCTOCTU Ocafkm HeobXooMMO CMeWmMBaTb C HaMOSTHUTENEM.
B ka4yecTBe HanonHuTenem Moryt MCNonb30BaTbCA ApPEeBECHbIE OMUIKWU, Topdd, pacTuTesib-
Hble oTxoAbl 1 Ap. Konn4yectBo 1cnonb3yemMoro HamnonHuTens onpegenserca pagomMm akro-
poOB, B TOM YMUCrEe UCXOOHOW BMaXXHOCTbIO Oocajka W HanonHutend. HanonHutenem moxeTt
CNYXWUTb TOTOBbIN KOMMOCT. [lpy 3TOM MCNONBL3YKT Kak ABYXKOMMOHEHTHble (OcafoK —
HanosHUTEenNb), TaKk U TPEXKOMMOHEHTHblE (0CaAOK — KOMMOCT — HanofHUTENb) CMECU, YTo
NO3BOSIUT CHU3UTb KOSNIMYECTBO MCMOJSIb3YEMOro HamnosiHUTENA W, criegoBaTeribHO, JKCnnya-
TauWOHHbIe 3aTpaThl.

Aapauusa komnocTupyemon cmecu B Byptax ocywectenseTca nubo nogaden Bosgyxa
Yyepes crnou (Hanpumep, Yepes LweneBaHHoe gHuLe), Mo NyTemM NEPUOANYECKOro BOpoLLe-
HW4A. [Mpy KOMNOCTUPOBaHUKN B peakTopax aspaums Npon3BoanTCsa NMBOo Takke Yyepes OHULLE,
nnbo nytem BpawieHus bapabaHa n nepecbinaHns ero COAepP>KUMOoro.

OkoHyaTenbHOe [o3peBaHMe KOMMOCTa MOXHO MPOBOAUTL NyTEeM ero AanbHenLemn
BblAEPXKM (XpaHEeHWNH) Ha OTKPbITbIX MroLwagkax npy ykpbITUK ero BraronsonupyowmmM ma-
Tepuanom.

lMpu co3peBaHMM KOMMNOCTa B pe3ynbTaTte CHUXeHUs BriaxHocTn 0o 50 % — 55 % u
opraHuyeckoro Beuwlectsa Ha 20 % — 30 % npoucxoauT YMEHbLUEHUE MacCbl KOMNOCTUpPYe-

mMoro matepuana Ha 30 % — 35 %.

[MpeumyLlecTBa Ang OKpyKaoLlen cpeasbl

[Mo3BonsieT pasnoXxutb (OKNCRUTb) HeCcTabunbHOE OpraHudeckoe BeLeCTBO ocajka,

KOTOpOEe B MPOTUBHOM Crlydae pasnaraeTcs B OKpyxatollen cpeae, Tpebys 6onbLioro Konm-
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YyecTBa kucropoda (Npu OKMUCNeHMM B NoYBe) NMBO BblAeNsas NapHMKOBLIE rasbl (Mpy 3axopo-
HeHun, NMbo MHOM cknagmpoBaHun). OgHako 3PAEKTUBHOCTL Pa3nOXeHUs] OPraHNYeCcKoro
BellecTBa He npeBbiwaeT 70 % OoT aHadpOBHOro copaxxmBaHUs.

YMeHbLUEeHe KonmMyecTBa CyxOro BellecTBa Ocafjka MpUMBOOUT K COKpPaLLEHUIO ero
obbema, pasmellaemMoro B okpyxatowlen cpege. KomnoctnpoBaHHbIi 0cagok obnagaeT xo-
POLUMMWN MENMOPaLMOHHBIMU N YyAOOPUTENBHBIMA CBOWNCTBAMW, BHELUHMM BWOOM, Cbiny4e-
CTbi0, BbICOKOMPOHMLIAEM ANS BO3AyXa, UMeeT ChOpMUPOBABLLYHOCS NOYBEHHYIO MUKPOGO-
py.

MeTop obecneunBaeTt Tpebyemyto A4St NOYBEHHOW YTUNM3aUMn cTeneHb obes33apau-
BaHWsi OCaaKOB.

Xopowo cTabunmampoBaHHbI KOMMOCT MOXET XPaHUTbCA HEOrpaHW4YeHHO OONro U

nMeeT MMHUMYM 3anaxa gaxe npu ero yBJiaxxHeHunn.

MexkcpenoBble BO34eNCTBUSA

MeTopn TpaHcdopMuUpyeT YacTb TBEPOOro BELEeCcTBa B YIrNeKUCIbIv ra3 (BblaensaeTcs C
BO3yXOM, BbIXOASLLUMM N3 COOPYXEHUS), T. €. B ra3oByto pasy. HacTb opraHn4eckoro BeLle-
cTBa (BOAOpOAa U KUCropoaa) BblAensaeTcs B XUAKyto a3y (MnoByto Body) B BUAE BOAbI.
Takum o6pas3om, eOMHCTBEHHbIM 3KOSIOrMYECKM 3HAYMMbIM MAaCCOBbIM MPOOYKTOM TpaHC-
dopmauum TBepaon asbl ABNAETCS YrneKkncrbln ras.

[Mpn poctaTovHOM aspaumn BblaeneHue 3arpsasHAaWmMX U JypHONaxHyLWmnX BewecTs
HEeBENMKO, NpW HeJocTaTke KMCIopoga pas3BMBAOTCS FHUITOCTHbIE MPOLIECCHl U BblAeneHue
AYPHOMaxHYLLMX BELLECTB CyLLECTBEHHO BO3pacTaeT.

KomnoctupoBaHue — aHeproemkmi npouecc. OH TpebyeT nnbo aHeprosatpaTt gns
nogaym 6onbLWOro KonuyecTea Bo3ayxa, NMMbo pacxona SNeKTPO3IHEPTrMM Ha BpaLLEHNE KOM-
noctHoro 6apabaHa, nMbo pacxoga MOTOPHOro TonfmMBa. QHepro3aTpaTtbl HE MOryT ObITb pe-
KynepupoBaHbl.

Bbligengawowmncsa npyn pacnage opraHnM4eckoro BellecTBa aMMOHWWHBIA a30T MOXeT
nonagaTtb B BO34yX.

BosBpaTHble NMOTOKU XWOKOCTUM MPaKTUYECKM OTCYTCTBYIOT (3@ UCKIHOYEHMEM HEBMU-
TaBLUMXCA U noanexalumx oTBeAeHno atMocdepHbIX 0CagKkoB — NpU KOMNOCTUPOBAHUM BHE

34aHus).

MpUMEeHNMOCTb

TexHnyeckn meTon nNpUMEHUM NSt COOpPYXXeHUA nbon Npou3BoaUTENBHOCTM.
He cnenyet paccmaTtpvBaTtb KOMNOCTMPOBAHME TOSbKO Kak MeTon NOAroTOBKM ocajka K nou-

BEHHOM yTunusauun. OnpeaeneHHble mMoamduKkaumm TEXHONMOrMnM B 3apybexxHOW npakTuke
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NCNONb3YIT A8 NONYyYeHUa N3 ocagka HU3KOKanopumHOro Tonnmea (Tak HasblBaeMbl Npo-
uecc BrocyLkm).

[MpombiwnieHHOe npoBeaeHne npouecca UMeeT OrpaHNYeHna N0 MUHUMYMY NPOU3BO-
ANTENBHOCTU (OPUEHTUPOBOYHO okono 50-100 M3 B CyTKM NO MCXOOQHOMY OCafKy), Tak Kak
ANA onNTUMarbHOro NpoBeAeHUs npoLecca B NPOMbILWEHHbIX MaclwTabax HeobxogmMmo mc-
Nnonb30BaHWE KOMMMEKTa cChneumanbHOM TEXHUKU: U3MeNbyuTenen, cmecutenewn, OypTo-
yKnaa4umkoB, BUOpOrpoxoToB 1 T. n. [laHHoe obopyaoBaHue SBnseTcs cneumann3npoBaHHbIM
n Becbma goporoctosawmM. Ero uenecoobpasHo ucnonb3oBaTb NpU AOCTAaTOMHOW €ro 3a-
rpyske.

MeTtoa TpebyeT makcumanbHOW Nnowaam M3 Bcex TEXHONMOMMN ctabunmsaumm ocagka
(kpoMe gnuTenbHON cTabunusaumm 3a cYeT BbINEXUBAHMUS Ha nnolwagkax xpaHenus). OgHa-
KO nrowagku KOMMOCTUPOBaHMUS MOryT ObiTb pasmMelleHbl BHE OCHOBHOM NPOMMNIIOLWAnKN
OYUCTHBIX COOPYXEHMW, B TOM uyucne BOAM3M MecT obpasoBaHuA MaTepuanos-

HanonHUTenen nnu Mect yTunmnsauun.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTbL peanusaumm

B ycnosusx Poccum nnowagodHoe KoMnoctupoBaHue TpebyeT CyLeCTBEHHOro Bpe-
MeHW. Mpy KOMNOCTUPOBAHMM Ha OTKPbLITLIX NoLWaaKax Ha Npouecc BNUAKT Kak aTMocdep-
Hble ocafku, Tak U Temnepatypa. [1pyu ncnonb3oBaHMM HaABECOB — TOSIbLKO TemrepaTtypa.
B cpegHen nonoce Poccun 3uMOM MNpouecC Ha OTKPbITbIX Mowangkax 3ameannsieTcs
He MeHee 4YeM B 2 pasa.

[na ceBepo-3anagHOro pernoHa npu 3aknagke B BECEHHe-NIETHUW nepuos KOMMOCT
co3peBaeT B TeyeHue 3—4 mecdueB, NpU OCEHHe-3UMHEN 3aknagke — B TedeHne 5-6 meca-
ueB. CokpalyeHne cpokoB KOMMOCTUPOBAHMS A0 2 MecsiLeB MOXeT ObITb AOCTUTHYTO 3a cyeT
ncnornb3oBaHMsa GuonpenapaTos.

CoopyxeHus 6esonacHbl B aKcnnyaTaumMm n He TPeOyoT CNOXHOW 3KCnyaTaumm.

Mpn aspaumm BO3OyXOM Ha nrowiagkax MeTo[ yBenuumBaeT 3aTpaTbl Ha 3NEeKTpo-
9HEPIM0 Ha OYMCTHbIX coopyxeHusax Ao 30 %. OgHako ecTb cnocobbl CHMXEHNA dHeprosa-
TpaT 3a cyeT Bonee NOMHOMY MCMOMb30BaHUIO KMCNOPOoAa BO3ayxa 3a cHeT nocriegoBaTesib-
HOro ero NponyckaHnsa Yepes HECKOMNbKO 30H KOMMNOCTUPOBAHNA (MPU TOHHESNTbHOM KOMMOCTMU-
poBaHuu). Npn BOpPOLLEHNN C NOMOLLBIO TEXHUKN TpebyeTca pacxoq MOTOPHOro Tonnmnea, HO
370 Takke 6onee paumoHanbHbIn cnocod.

Mpn pa3smMelleHMn ocagka Ha MOMUroHax 3axOPOHEHMS OTXOL4OB KOMMOCTUPOBaHWE

HeuenecoobpasHo.
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PedepeHL-00bekThI

OC Teepwu, Oy6Hbl, Opna, MNMpoTteuKHO, MNeTponaenoscka-KamyaTckoro.
4.2.3.2 CokpaweHue o6bema ocagKkoB

4.2.3.2.1 Obe3BoXxnBaHue ocagKkoB

4.2.3.2.1.1 MexaHu4yeckoe o6e3BOX1BaHMe OCafKoOB

ObLlee TexHNYECKOe onucaHue

[na 06e3BOXMBaHNA XNOKNX OCALKOB MCMNOMb3YHOT ABa OCHOBHbIX (PU3NYECKNX MPUH-
uyuna:

- punbTpaums Xuakon gasbl Yepes PUNbTPYIOLWNIK ANEMEHT NOA AaBrEeHUEM,

- oTAeneHne Xxunagkon casbl Nog AeUCTBUEM LEHTPOOEXKHbIX CUIl, B ThiCAYM pas npe-
BblLLAKLLMX rPaBUTALMOHHOE None.

TexHonornn o6e3BoXMBaHUA B OOMbLUON CTEMEHU OTOXAECTBMSKTCA C MCMNOSb3ye-
MbIM 06€3BOXMBaOLLMM 000pyLOBaHMEM.

Mo npuHumMny unbTpauun paboTatoT creayolme meToabl 06e3BOXMBaAHUSA:

- NEHTOYHbIE (PMNBbTP-NPECCHl, B KOTOPbIX AABMNEHNEe Ha 0cadoK hopMuMpyeTcsa npoTs-
rMBaHMEM COBOEHHOW (PUNbTPOBANIbHOM JIEHTbI, BHYTPU KOTOPOW HaxoAMTCHA OocafokK, yepes
nocrnenoBaTenbHOCTb CneunanbHbIX Bankos.;

- KaMepHble (PUNbTP-NPECCHl, B KOTOPbLIX AaBfieHne opMmnpyeTcs BbICOKOHANOPHbLIM
HaCOCOM, 3aKa4yMBaloOLLMM XUOKUA 0CALOK B COBOKYNHOCTb Kamep, BHYTPU KOTOPbIX MMEKTCS
PUNbTPYOLLNE SNEMEHTDI;

- LLHEKOBbLIE Npecchl (aerngpaTopbl, 06e3BoXMBaTENN), B KOTOPLIX AaBrneHne opmu-
pyeTcsi LWHEeKOM, a B ponu (punbTpyloLEero aneMeHTa BbICTynaeT UUnMHApUYEecKas ceTka
(cTraumoHapHas, nnbo noasmxkHas HabopHas);

- 0QHOpa30Bble PUNbTPYIOLNE MELLKN U hunbTpytowme Tpyobl (reoTybbl), B KOTOPbIX
ocagok o6e3BoxmBaeTcs nog cobCTBEHHbIM BecoM. NMocneaHne obnagatT CyweCTBEHHbIMU
ocobeHHOCTSIMN. [1OCKONbKY OMbIT MPUMEHEHMSA NX ANS BHOBb 06pasyloLnMXca 0CaaKoB noka
OTCYTCTBYET, OHM OMMCaHbl Kak OTAEeNbHasi TEXHONOrMs B pasaene 7.

LleHTpobexHoe none ucnonb3yeTcss B O4HOM TUMNE annapaTtoB — LeHTpudyrax. Bax-
HbIM aCMeKTOM MeXxaHU4eckoro o6e3BOXMBaHUSA SBMSETCA KOHOULMOHMPOBAHWE Ocagka ans
npuaaHna eMy onTUMarnbHbIX BOAOOTAAOLWMX CBOMCTB. NS KOHAULMOHUPOBAHMSA NpakTude-
CKM NOBCEMECTHO MCMOSb3YT OpraHnYeckne nNonmmepHble OnoKynsaHTbl. TONbKO HA OOHOM

n3sectHom paboyen rpynne obbvekte (OC KOxHoro bytoBa, MockBa) NpMMEHSAOT HEOpraHu-
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YeCKne MmnHeparlbHble peareHTbl — XJTOpHOE XeJe30 N U3BECTb. Mcnonb3oBaHne MUHepanb-
HbIX peareHToB ABJ1AE€TCA yCTapeBLWMM MeTOoO0M, KOTOprI7I npakTn4eckn noBcemMecTHO 3amMe-
HEeH Ha MNnpaKkTn4yecku 6e3aJ'IbTepHaTI/IBHbII7I B HacTtodllee BpeMAa MmeTtog KOHOANUMOHNPOBAHUA

OpraHn4eckMMm proKkynsHTamu.

[MpeumyLlecTBa Ang OKpyXatoLlen cpeasbl

YMeHbLUeHe KonMyecTBa CyxXOoro BellecTBa Oocajka nNpuBoaMT K MHOFOKPaTHOMY CO-
KpalieHuto ero obbema, pasmelLlaemMoro B OKpyXatoLlen cpege. YoanseTcs B Ka4ecTBe BO3-
BpaTHbIX NOTOKOB 0KOJ10 80 % — 90 % BCex paCTBOPEHHbLIX COeANHEHUN.

Xopowo 06e3BOXEHHbIN OCaAOK MMEET KOHCUCTEHUMIO BIAXHOW MOYBbI U MOXET

TPaHCMNOPTMPOBAaTLCS aBTOTPAHCMNOPTOM K MECTY YTUNU3aLuu.

MexxcpenoBble BO3aencTBms

MeTopg pasgensieT eanHyto cpeay Ha NoToku TBepaoro (BepHee, NNacTUYHOMO) U XKMUOKO-
ro. Micnonb3oBaHne opraHM4eckmx (prnokynsiHTOB MPaKTUYECKN He yBENMYMBaET KONMYECTBO
CyXOro BeLLecTBa ocagka.

B 3aBMCUMOCTM OT KONMMYECTBaA OTKPbITbIX MOBEPXHOCTEN OCaZKa NPUCYTCTBYET Bblae-
NeHne OypHOMaxXHYLMX M 3arpsisHAoLWMX BO34yX BeLWecTB (3a CYeT yneTyumBaHus UX U3
Xngkoro n 06e3BOXXEHHOro ocagka).

YcTtapeBwunin meTton 06e3BOXMBAHUA C MUHEpPArnbHbIMK peareHTaMm MpUMBHOCUI B

OKpyXatoLlyro cpeny MHOro AonoJIHUTENbHbIX BEWECTB — MNMOpPOKCUAOO0B Xelle3a U U3BECTU.

[MTpMMEeHNMOCTb

TexHnyeckn metoq (B OAHOW M3 pasHOBMAHOCTEN) NPUMEHUM Onst NobbIX coopyxe-
HUN. [na MMHMManbHbLIX PacxodoB ocagka NPUMEHUMbI MELLOYHbIE PUNbTPLI, ANA Hebonb-
wmnx pacxodoB (oo 200 m® ocagka/cyT) — LWHeKoBble o6e3BoxuBaTenu. Ha cpegHux u
Gonblumx pacxogax ocaaka (oo 5000 m® ocagka/cyT) MPUMEHUMbI LLEHTPUMYTU, NEHTOYHbIE U
KamepHble dunbTp-npecchl. [Ans ceepxbonbLunx pacxoAoB B HACTOsILLEE BPEMS, Kak NpaBu-
N0, NPUMEHSAIOT LEHTPUAYrM, eaMHMYHAa NPON3BOANTENBHOCTb KOTOPbIX MOXET npesbillaTh
4000 m3/cyT.

MeToa Becbma koMnakTeH. TpebyeT Mcnonb3oBaHNSA CROXHOrO obopynoBaHUSA U CK-

CTeMbl aBTOMaTMU3aLunn npouecca.

dakTophbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

Hanbonee koMnakTHbIM 0GOpyAOBaHMEM SBNAOTCA UeHTpudyrn, Hanbonbliee npo-

CTpaHCTBO TpebyeTcs Ans kamepHbIX PUNbTP-NPECcCoB.
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LleHTpudoyrn TpebytoT noBbILWEHHOMO pacxona drokynsaHTa. Npu ncnonb3oBaHuMmM Bbl-
COKOCKOPOCTHbIX MEXaHM3MOB Npu 06e3BOXMBAHUM OCafKka CTOMYHbIX BOA, ANS npedoTsBpa-
weHnss abpasmBHOro wusHoca TpebyeTca cobniogaTb coaepXaHve necka B Ocagke —
He 6onee 3 %.

C Toukn 3peHnsa GesonacHoCTM Tpyda BCe MPOU3BOACTBEHHbIE YCTAHOBKUM MeXaHu4ye-
CKOro o6e3BoXnBaHMS UMEKT CBOM NOTEHUMANbHO OnacHble haKkTopbl:

- NEHTOYHbIE PUNBbTP-NPECCHI — ABWXKYLLMECS NOSMYOTKPbIThIE AeTanw;

- KaMepHble UINbTP-NPECcChl — ABMXYLUMECA OTKpbITble AeTanu (NNuTbl), BbICOKOE
AaBreHve BO BpeMs Uukna punbtpaumu;

- LeHTpndyrn — BbICOKME 060pOThl.

EonHcTBEHHBIM TMNOM 0B60opyaoBaHus, TpPebyoWwMM Ha Ocagkax rOPOACKUX CTOYHbIX

BOA NPUMeHeHUst pU3nMYecKoro Tpyaa nepcoHana, sBnsitoTcs kKaMmepHble UNbTP-Npecchbi.

PedepeHL-00bekThI

Kaxxgas 13 pa3HoOBUOHOCTEN TEXHOMOMM UCTIONb3YETCs Ha AecsaTkax o6bekTos B Poccun.
4.2.3.2.1.2 O6e3BOXUBaHUE 0CaAKOB Ha UNOBbIX NMiowaaKkax

ObLee TexHUYecKoe onucaHme

Ocapfok HanvBaeTcsa B 3aaHHOM KONMMYecTBe MO OTAeNbHbIM nrowagkam (kaptam),
roe nocnegoBaTenbHO MPOUCXOOAT NPOLIECChl OTAENEHMS YacTu UIoBoKW Bodbl (C ee cnu-
BOM), NOACYLLKA B pe3ynbTaTe UcnapeHust Bnarn, npoMopaxnBaHme n oTTamBaHue ¢ 4onon-
HUTENbHbLIM OTAENEHNEM BOAbI.

Ona nHTeHcuduKaumm NoACYLIKM OCafoK, Kak MpaBuiio, NoaBepratoT BOPOLUEHWUIO U

BGypTOBaHUIO.

MpenmyLecTBa ANa OKpYXatoLen cpeabl

YMeHbLLEeHNEe KONMMYEecTBa CyXOro BeLLecTBa ocadka NpuBOOAUT K MHOTOKPaTHOMY CO-
KpallleHno ero o6bema, pasmMelLlaemMoro B OKpyatolleln cpeae. YaanseTcsa B Ka4ecTBe BO3-
BpaTHbIX NOTOKOB 0KOS10 50 % BCEX pacTBOPEHHbIX COEANHEHWUN, YTO CYLLIECTBEHHO MEHbLLUE,
4YeM Mpu MexaHN4YeckoM 06Ee3BOXMBAHMMN.

XOopoLLO NOACYLLEHHbI 0CAA0K MMEET KOHCUCTEHLMIO MOYBbI U MOXET TPaHCNopTUpO-

BaTbCA aBTOTPAHCMNOPTOM K MECTY yTUINMnN3auunn.

MexxcpenoBble BO3aencTBms

MeTopn pasgensieT eauHyto cpefy Ha NoToKM TBepAoro (BepHee, NNacTUYHOIO) U XKMOKOrO.
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OueHb 6onbliasd OTKpbITas NOBEPXHOCTb OCajKa CNOCOOCTBYET BbIAENEHUIO U3 HEro
AYPHOMaXHYLNX N 3arpsasHAOWNX BO3AyX BellecTB. B ocobeHHOCTM 3TO nposiBnseTcs npu
HanpaBneHMM Ha UMoBbIE NIOLWAAKN HECTAabM3MPOBaHHbBIX OCAAKOB, KOTOPbIE NEPErHMBAIOT B
XO4€e NOACYLLKW.

lMpuMeHeHne NNoBbIX NMOLWAA0K HEU3BEXHO NPMBOAUT K 3arpsi3HEHMIO TPYHTOBBIX BOS,

N aTMOCepHOro Bo3ayxa.

MpUMEeHNMOCTb

TexHn4Yeckn MeTon NPUMEHUM Arsi COOPY)KEHMI NpakTUyYecku noboi nponssoanTenb-
HocTn. OHaKO B COBPEMEHHbIX YCIOBUAX OH AOJIKEH OrpaHNYMBaTLCS HEGOMbLUMMU OYMCT-
HbIMW COOPYXXeHUsIMU. [ns coopyXeHuih 6onee BbICOKON NMPOM3BOAUTENbHOCTU MEeToA AOoS-
XEeH MPUMEHATLCA NULb B KAYECTBE PEe3epPBHOMO MO OTHOLUEHUIO K MEXaHU4yeckoMy 06e3Bo-
unBaHuto. OgHaKo 3TO He ABnsieTcs 06s3aTenbHbIM MPU HaNMYMKn AOMNONHUTENBHOIO pesep-

BMPOBAHNSA N APYrMX TEXHUYECKUX PELLEHWA.

dakTophbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

MeTton TpebyeT uypesBbldanHO GonblIMX nrowanen, MHOToKpaTHO MNpPeBbIALLNX
nNpoMnNoLaaKy OYUCTHBIX COOPYXXEHUI, Ha KOTOPbIX obpasyeTca noacylumBaeMbl OCaaoK.

B cyxoe xapkoe Bpems roga NnoAcyLUEHHbIV 0CafoK MOXET 3aropaTbCa NogobHo Topdy.

PedepeHLu-06bekThI

TpaauUMOHHLIN MeToA,.

4.2.3.2.1.3 Obe3BoXnBaHMe ocaaKoB Ha UNOBbIX NNowaaKkax ¢ ucnorib3oBaHMeMm

cnokynsaHTa

MeTon aHanornyeH o6e3BOXMBaAHUIO OCaKa Ha MMNOBbLIX NoLaaKax 3a UCKNIYEHNEM
cnefylowmnx oTrMYUK, BbIAENAKOWMX ero B oTAeNbHY0 TexHonormo. llepen HanmBom ocazka
Ha nnowagkn B Hero gobasnsietca onokynsHT (onTuManbHO — cneuuansHO paspaboTaH-
HbIN Onga aTton uenwn). B pesynbtate dnokynauum TBepAon M KONMoMAHOW dha3 npomucxoanT
WHTEHCUBHOE OTAeneHne urnoBou BoAbl. Ee oTBedeHMe ocyllecTBnseTca vepes Lernesble
Konoaubl.

Bnarogapsa pbIxnon nopo3HOM CTPYKTYpe CIIOKYNIMPOBAHHOIO ocajka NOBEPXHOCTb
ncrnapeHns CyuecTBEHHO BO3pacTaeT, YTO YCKOpSeT AanbHenwyo cywKky. CTpyKTypbl cdno-
KyIIMpOBaHHOIo ocajka CTOMKU Npu BbiNageHu aTMoCepHbIX 0CaaKoB.

Harpyska Ha nnosble nnowaakm moxeT ObiTb yBenudeHa Ha 500 % n 6onee, nNo cpas-

HEHUIO C TPAAULIMOHHON TEXHONOIMMEN UCMONb30BaHMUS UMNOBbLIX NMOLLAA0K.
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Bbicokasi NOpO3HOCTb NMPUBOAMT K MPOHWKHOBEHMIO KMcropoda Bo3gyxa Briybb cros
NoAcChIXaloLWwero ocagka, Yto 6narogaps XMMM4eckuM 1 BUOXMMUYECKMM npoLeccam oKuche-
HMUS BEAET K CYLLECTBEHHOMY CHMXKEHUIO SMUCCUA B aTMOCepY BOCCTAHOBMEHHbIX COeau-

HEHWUW, OTBEYaOLWMX 3a HENPUATHbIE 3anaxu.

PedepeHL-00bekThI

OC Hoocubupcka, OC Bomxckoro.
4.2.3.2.2 TepMmnyeckas cylika ocagka

ObLlee TexHUYecKoe onucaHune

PaHee 06e3BOXeHHbLIM OCaA0OK HarpeBalT A0 TemnepaTypbl, CNOCOBCTBYIOLLEN YCKO-
PEHHOMY MCMapeHuto Bnaru.

Mo dmanyeckomy NpUHUMNY pasnenstoT:

- IPSAAMYIO CYLLIKY, KOrda HarpeB ocajka Mnpou3BoAAT ObIMOBbIMU rasamu OT CKUraHus
TONMNBA;

- HENMpaAMY (KOHTaKTHYIO) CYLUKY, KOrda Harpes ocajka Npou3BOOAT 4Yepe3 NoBepx-
HOCTb TennoobmeHa.

OpHouv 13 rnasHbIX pellaemMblx 3afad aBnseTca obecneyeHne MakcMmarnbHOro Tensno-
obmeHa. B cuctemax npsAMon CywKku 3TO peluaeTcs, B YaCTHOCTU, OOHUM W3 CreayroLmx

TEXHNYECKNUX NPNEMOB:

nodbl, MO KOTOPbIM pacnpenendeTcd n ABUXETCA 0Caaok;

CEeTKU, Ha KOTOopble pacrnpenendeTtcd oCaaok, h 3ateM ABNXeTCA BMeCTe C HUMU;,

ncrnonb3oBaHne NceBgoOXMXEHHOIo CIo4,

BpaLLatomecs koakcuanoHble bapabaHbl.

B cuctemax HenpsaAMoOn Cywkn Ans MHTeHcudukaumm tennoobmeHa, B YaCTHOCTU, UC-
NoONb3YyHoT:

- BpaljaroLnecs B Crioe ocagka TennonepegaroLume KOHCTPYKLnu;

- HarpeBaLNn TPYOHbIN 3MEEBUK B NCEBOOOXKMKEHHOM CoOe Ocaka.

ﬂepeqmcneHHble npunemMbl He ABINAKOTCA Nc4epnbiBaloOLLMMN.

[MpevmyLlecTBa Ang OKpyKatoLlen cpeasbl

HanbHenwee (nocne o6e3BOXMBaHMS) YMEHbLUEHWE KONMYeCTBa Ocajka:. CoKpalle-
HMe ero maccbl 4o 3 pa3 n obbema 40 4 pas. BbICyleHHbI 0CafoK MMEET CbiMy4yt KOHCU-
CTEHUMI0 MU MOXET TPaHCMNopTUPOBaTbCA aBTOTPAHCMOPTOM K MECTY yTunu3auun. Beicyluen-

HbI Npu TemnepaTtype cBbiwe 100 °C ocagok obeszapaxeH N aerefbMMHTU3NPOBaH.
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Me)xcpenoBble BO34eNCTBUSA

Cywka ocagka NnpuBOAUT K MCNAPEHNIO N3 HEro BONbLUMHCTBA NETYYNX OpraHnyecKmx
N HeopraHMYyeckux BeLLeCTB, a Takke (B 3aBMCUMOCTM OT UCMONb3yeMon TemnepaTypbl Npo-
uecca) YaCTUMHOMY HM3KOTEMMepaTypHOMY NUPONIM3Yy OpraHMYeckoro BellecTBa C Bblaere-
HWEeM B Bbinap NeTy4nx opraHn4eCcKknx coequHeHUN.

Kak npaBuro, TexXHONorms TepMmMYeCcKomn CyLLKN NnpegycMmaTpuBaer:

- KOHOEeHcauuio Bbinapa, rnpyv 3ToM B HEro nepexoast MHOrme neTyyue BellecTsa, Ta-
Kne Kak aMMOHUIMHBIN a30T, NeTydne XupHble KUcnoTbl. Beinap, kak npasuno, HanpasnseTcs
Ha OYMCTKY B roJyIOBY COOYXXEHUN;

- Nocne KoHAEeHcauun Bbinapa — OCYLEeCTBEeHMe HEOOXOAMMON OYMCTKM OTXOASLLMX
rasos.

OpHako HekoTopoe BblAeneHe AypHONaxHYLWMX N 3arpsasHAoLWnX BO3ayX BELWeCTB OT
COOPYXXEHWI CYLLKN BCE e NPOUCXOOMT.

TepmMmnyeckasa cylwka — BeCbMa 9HEpProeMkun npouecc. Ha ncnapeHue Bnarn pacxo-
ayeTcs okono 2250 kk/Kr (3KBMBanNeHTHO npuMmepHo 75 M3 npupoaHoro rasa Ha 1 T ucna-
peHHoun Braru). VICTOYHUK 3TOW 3HEPIrMM N BO3MOXHOCTb €€ peKynepauum CyLeCTBEHHO Ba-
PbUPYIOT B 3aBMCUMOCTU OT MpPUMEHSAEeMbIX TexHornorum obpaboTku ocagka. Pekynepauus
3HauYnTenbHOM YacTu Tenna, Noweawero Ha CyLIKy, BO3MOXHa NyTeM KOHAEeHcauun Bbinapa
(Mpy 3TOM MOXHO NepeBecTU B HarpeB BOAbl 3HAYUTENbHYIO YacCTb pasHULbl MeXy BbICLUEN

N HU3LLEN TennoTon napoobpasoBaHusl), a Takke C UCNONb30BaHMEM TEMNNOBbLIX HACOCOB.

[MTpMMEHNMOCTb

MeTtoa uenecoobpasHo NPUMEHATb AN COOPYXKEHUI, HAYMHAA ¢ BONbLUKX.
YCTaHOBKM OOCTATOYHO KOMMakTHbl. HeobxogmMmo mcnonb3oBaTb CRNoxHoe obopyao-

BaHWe, CUCTeMbl aBToMaTM3aL MK npoLecca, KBannduumpoBaHHbIA NepcoHarn.

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

Hannume (oTcyTCTBME) anbTepHATUBHOMO UCTOYHWMKA 3Heprum n tenna (6uoras, Bbl-
XNOMHbIE ra3bl OT CKUraHusa Guorasa B ra3oBbiX ABUraTensx, TENno OT Npouecca CXKUraHus
ocagka) n Hanunume (OTCyTCTBME) NOTPEBUTENS HM3KONOTEHUMANBHOIO PEKYNnepupoBaHHOIoO
Tenra O4YeHb CYLEeCTBEHHO BMNUSIT Ha cebecTonmocTb npouecca. Cylka ocagka TOBapHbIM
Tonnmeom 6e3 pekynepauumn Tenna — BeCbMa A0pPOrov npowecc.

MeToa xapakTepusyeTcsa paaoM NnoTeHumManbHbIX ONacHOCTEN:

- MblNIeBO3ayLLIHAA cMechb (BbICYLLEHHOro ocajka U Bo3ayxa) B3pbiBoonacHa. [1na toro

4TOObI npenoTBpaTnuTtb BOSHUKHOBEHUNE TaKUX yCJ'IOBVIVI, B CUCTEMAX CYLUKM KOHTPOJIMPYIOT
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coaepXxaHune Kucnopoga B ra3oBOM CMECU BHYTPU annapaTtoB He Bbille onpenenieHHoro 3Ha-
YeHUs, a TaKKe He JoMNyCKalT BblAeNeHUs Mblfv HAPYXY;

- BbICYLLEHHbIN 0CadoK crnocobeH camoBO3ropaTbCA B MecTax ero xpaHeHusi. C aton
Lenblo He AoNycKalT XpaHeHnsa 60MbLINX ero KOnM4ecTs;

- UCMOMb30BaHME BbICOKOMNOTEHLMANbHbIX MCTOYHUKOB TENSOThI (TONMMBO, OTXOAdALNE

rasbl OT CXXUraHUs).

PedepeHLu-06bekThI

OC Ydbl, Yebokcap.
4.2.3.2.3 CxuraHume ocaaka

ObLlee TexHUYECKoe onucaHmne

PaHee 06e3BOXEHHbIN UMW BbICYLIEHHbIA OCaA0K NOSAl0T B Pa3OXOKEHHYIO Medb, rae
OH cropaeT ¢ obpasoBaHMeM 30s1bl U AbIMOBLIX ra3oB. B neyb ¢ NOMOLWb AyTbEBLIX BEHTU-
naTopoB BAyBaeTcs Bo3ayx. CMecb OTXOASALLMX ra3oB C 30510M-YHOCOM NoABepraeTcs O4UCT-
Ke C yaaneHuem TBepabiX YacTtuy, (30Nbl) U TOKCUYHbIX ra30B U BeLLECTB, 06pa3oBaBLUMXCA
npu cxuraHuu. [biIMoBble rasbl UCMONbL3YIOT ASA reHepauumn 3Heprum (nap, aneKkTpoaHeprus),
a TakkKe Ons HarpeBa OyTbeBOro Bo3gyxa. He yHeceHHble M3 neyn NpoAyKTbl CXUraHus
(LunaKm) BbIFPYKatoT U3 HUXKHEN YacTu.

Ecnn npouecc cxuraHma He TpebyeT nogadm B nedb SOMOMHUTENBHOMO TONMBA, €ro
Ha3bIBalOT aBTOTEPMUYHbLIM.

M3BECTHO HECKOJSTbKO KOHCTPYKUUI NeYen, U3 KoTopbix B Poccun onsa cxuraHna ocagka

HaLwM npMMeHeHNe TOJ1IbKO KOHCTPYKUNKN C NCEBOOOXMKEHHbIM CITOEM.

MpenmyLiecTBa ANa OKpYyXatoLen cpeabl

Ob6ecneumBaeT NpakTUYECKM MOSIHOE YHUYTOXEHNE OpraHMYecKoro BellecTBa ocaaka,
YTO MMEET MONOXUTENbHOE 3KOSTOrMYecKoe 3Ha4YeHne Npu HEBO3MOXHOCTU NMOYBEHHOWN YTU-
nmnsauum ocagka. KonmyectBo Cyxoro BellecTBa cokpallaetcs B 3—4 pasa, obbem (O0THoCU-
TenbHO 06e3BOXEHHOIo ocaaka) — Ao 15 pas.

3ona nocne coxuraHna ocagka CB oTHocuTca K oTxogam 4-ro knacca onacHOCTU

(onbIT ycTaHoBOk B CaHkT-leTepbypre).

Me)xcpenoBble BO34ENCTBUSA

CxwuraHve npuBOAUT K MOMHOMY NepeBogy OpraHMYecKkoro BellecTBa ocajka B raso-
obpasHyto dasy, T. e. B YrneKkucnblvi ra3 u BoAasiHble napbl. [MpucyTCcTByOWNA B 0OCagke asoT

nepexoauT B OKWUCHbl a3oTa (Takke oHM obpas3ytTcs U n3 atmoccepHoro asota), ocgop
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octaetcs B 3orie. CylecTBeHHbl Takke obpasoBaHne OBYOKUCWU cepbl U3 cynbduaos, CO-
AepXaBLUMXca B ocafke, yneTyymBaHue pTtyTu U kagmus. OcTanbHble KOMMOHEHTbl MUHe-
panbHou ¢ba3bl 0cagka B OCHOBHOM OKUCNATCS [0 OKCUAOB M OCTalOTCH B 3011€.

3ona ygepxuBaeTcs (OO0 3adaHHbIX KOHUEHTpauWi Mblfiv) C NMOMOLLBI LIMKIOHHbIX
YCTAHOBOK U (PUNbTPOB, OKCUAbI Cepbl U (YaCTUYHO) OKCUAbI a30Ta yaansiTcs C NOMOLLbIO
LLIeSTOMHOM MPOMBbIBKM OTXO4ALMX ra3oB (MOKPOW U CYyXOWN).

OpraHnyeckue BeLleCcTBa yaansTCa C UCMONb30BaHWEM aKTUBMPOBAHHOIO yrnsg. OAna
CHUWXEHUS KOHLIEHTpauM OKUCMOB a3oTa NPUMEHSIOT creunanbHble meToabl (qobasneHve
MOYEBVHbI, UCMOSIb30BaHME KaTanna3aTopos).

OKcnnyaTtauma yCTaHOBOK CXuUraHus TpebyeT 3HauMTenbHOro pacxoga anekTpoaHep-
rMun n peareHToB (LWeNoYHbIX). Mpyn ocHalleHnn yCTaHOBKM CUCTEMOMN 3HeproreHepaunn Bbl-
pabaTbiBaeMas el 3reKTPO3IHEPrnusa NOKpbIBaeT COBCTBEHHbIE HYXAbl M MO3BONSAET NOCTaB-
NATb 3HEPruio ANs APYrnx HYXA.

OKOHOMam3ep Ha OTXOAALMX rasax Mo3BondeT nonyvyartb 3Ha4YUTEeNbHOE KONMUYeCTBO

Tenna, CyLeCTBEHHO NpeBocxoasiiee NoTPeOHOCTN OYUCTHBIX COOPYXKEHUMN.

[MTpMMEHNMOCTb

YCTaHOBKM CXUraHWUs AOCTATOYHO KOMMAKTHbI, OQHAKO OY€Hb HAaCbILLEHHbI CIOXHbIM
obopynoBaHueMm, TpebyoT NONHOM aBTOMaTU3aLUuM NpoLecca, BbICOKOKBaNM@MULMPOBaHHOTO
nepcoHana.

B cBA3KM C 3TMM CXuraHve B MMPOBOW MpaKkTUKe MPUMEHSIIOT, Kak npasuno, Ha OC,

Ha4nHaaA C KPpynHbIX.

PakTopbl, BANAIOLLIME HA BO3MOXHOCTbL peanusaumm

OavH 13 Hanbonee goporoctoswmux mMetoaoB obpaboTkm ocagka. B wacTtHocTu, ato
CBSA3aHO C TeM, YTo obopyaoBaHWe ONs ero peanusauuu BbiMycKaeTcs O4YeHb HEMHOMMMMU
KOMMNaHUSAMK, YTO CnocobCTBYET NOAAEP>XKaHUIO BbICOKUX LIEH.

MeTon xapakTepudyetca psagoM MOTeHUMarbHbIX OMacHOCTEN (B3pbIBO- U MOXapo-
ONacHOCTb).

YCTaHOBKN CXUraHNA OTXOAOB HAXOAATCH B MOTEHUMarbHOW OMacHOCTU CTaTb OObek-
TOM NPOTECTOB HaceneHus, Nnbo TpeboBaHM NO 3aKPbITUIO CO CTOPOHbI MECTHbIX OpPraHoB
NCMONHUTENbHOW BNactu (Mpyv pasBUTUM FOPOLCKOW 3aCTPOWMKW B HarpaBfeHUN OYUCTHbIX

COOpPYXEHUN).

PedepeHL-00bekThI

B Poccun paboTaet Tonbko Tpu yctaHoBku B CaHkT-lNeTepbypre: LICA, CCA, KO3OC.
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4.2.3.3 NMpounsBoacTBO NOYBOrpPYHTOB (MCKYCCTBEHHbIX FPYHTOB)

ObLlee TexHUYECKOe onucaHmne

[MoyBOrpyHTHI (MCKYCCTBEHHbIE TPYHTBI) — CMECK KOMMOHEHTOB, NpubnuxaroLmnecs no
CBOWCTBaM M COCTaBYy K €CTECTBEHHbIM MNOAOPOAHbIM rpyHTam. C 3TOM Lenbio B UX COCTaB
AOJIMKHbI BXOAUTb MUHEparbHble KOMMOHEHTLI (FfIMHA, MNEeCOK), B Ka4yecTBe OCHOBHbIX COCTaB-
NALWNX, a TakKe opraHn4yeckne KOMMOHEHTbI, OTBevalLwue 3a nnogopoaue. ons opraHu-
YeCKNX KOMMOHEHTOB He AorkHa npesbiwaTb 20 % — 30 %.

[TouBOrpyHTHI M3roTaBnMBalOT, B TOM YMCIiE, C UCMNOSb30BaHNEM KOMMNOCTa U3 0CaaKoB
CTOYHbIX BOJ B Ka4yeCTBe OopraHuMyeckoro komnoHeHTa. ObasaTtenbHbIM YyCroBUEM SBMSIeTCS
cocTaB ocagka, obecnednBalomm COOTBETCTBME NOYBOrpyHTa AENCTBYOWMM TpeboBaHUAM
[3].

TexHonorn4eckun npoLecc CBOAUTCH K 3aBO3y, CKNaguMpoBaHuIO, A03UPOBaHUIO, re-
pemMeLLMBaH1Ii0 KOMMNOHEHTOB, NPOCENBAHMIO TPYHTA, XPaHEeHUIO 3anaca 1 OTrpyske.

OcCHOBHOW HULIEN ONS UCMOMb30BaHUS MOYBOMPYHTOB ABMNAETCHA TEPPUTOPUMU, Hapy-

LLIEHHbIE NMPpU CTPOUTENDBCTBE, a TakKe peKyJlbTUBUpYyEeMbIE.

[MpevmyLlecTBa Ang OKpyKatoLen cpeasbl

Mcnonb3oBaHWe NOYBOrPYHTOB MO3BOSISIET OCYLLECTBNSATb 3(PAEKTUBHYHO PEKYNbTU-
BaLMIO HapyLUEHHbIX FPYHTOB C COBroaeHneM akorormyecknx TpeboBaHuin. McnonbaytoTcs
yaobpuTenbHble CBOWCTBA OcajKka, YTO MO3BOMSIET COKpallaTb NMPUMEHEHUE MUHepanbHbIX
ynobpeHuin. OQHOBPEMEHHO MCMOMb30BaHWe MEeNMOopaTUBHbLIX CBOWCTB Ocajka Mo3sonseT
cokpawatb paspaboTky Topdha, a Takke MNroaopPOAHbIX MPUPOAHbLIX rPYHTOB. [Mpu 3TOM
He OTYYXKOalTCs TEPPUTOPUN AN 3aXOPOHEHMS ocaaka Kak oTxoda. Kpome Toro, n3BecTHO,

4yTO TOp(*) Mano nogxoauTt ona pekynbtuBauumn, OH HENNOAOPOAEH N CMbIBaeTCA O0XAAMMN.

Me)xcpenoBble BO34ENCTBUSA

apaHTUpyeT oTCyTCTBME 0O6pa3oBaHMs OTXOA0B.

MpUMEeHNMOCTb

YHunBepcarnbHbIi MeToq,.

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

Ocapgok gormkeH npeasapuTenbHO MPONTU KOMNOCTMPOBaHWE, YTO obecrneynBaeT ero
cTabunbHOCTb, 06e33apaKuBaHne 1 TOBapHbI BUA, NOAOOHLIN NEPErHOLO.
BaxxHenwmm gaktopom sBnsietca cobniogeHme Bcex TpeboBaHUM K COAEP)KAHMIO TOK-

CUYHbIX BELWECTB KaK B UICXOOQHOM OCafKe, KOMMNOCTe, TaK U B NOYBOIPYHTE.
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[MoYBOrpyHTHI peanuayoTCca 3anHTepecOoBaHHbIM OpraHu3auusaM-3acTpouLLnKam, Oo-
POXHbIM CTPOUTENAM, KOMMAHWUAM, 3aHMMaKLWUMCA O3eneHeHneM u 6naroycTponCTBOM.
Cnpoc Ha NOYBOrPYHTHI Bbille B KPYMHbIX HACENEHHbIX MYyHKTax, BOKPYr KOTOPbIX e CHUXe-
Ha [ONSA CernbCKOXO3ANCTBEHHbIX MOfen B cocTaBe 3eMeSibHbIX yroaun. B aton cutyauuu
HanpaBreHne MCMNoNb30BaHUA OcaZka B MOYBOrpPyHTax MO3BOMSIET KOMMEHCUMpoBaTb Heno-
CTaTOK BO3MOXXHOCTEN NS MOYBEHHOIO NPUMEHEHUS.

Mcnonb3oBaHue ocagkoB Af1s1 NPUrOTOBMEHUSA MOYBOMPYHTOB TOPMO3UTCA Headhdek-
TUBHOW 3anpeTuUTeNbHOW CUCTEMOWN PerynmpoBaHNA UCMNONb30BaHUA OCa[KOB, OENCTBUE KO-
TOpOW NPUBOAUT K TOMY, YTO opraHusauuun LICB npouie BbIBO3UTb OCagKkM Ha MNOMUIOHbI 3a-

XOPOHEHNA OTXOO0B.
4.3 AHann3 TexHonorumn Kkak BoamoxHbix HOAT ana OC NCB

4.3.1 CoopyxeHus rpaBUTaLlMOHHON OYUCTKMU
4.3.1.1 NMpyAbI-OTCTOMHUKM

ObLulee TexHNYECKOoe onucaHune

MpeacTtaBnAlT cOBON COOPYXKEHUA ONA MEeXaHUYEeCKON OYUCTKW, npeaHasHayYeHHble
ansa yoanenmsa ns NCB KpynHbIX MexaHU4Yecknx npumecen, Mycopa, HepacTBOPUMBbIX rpy6o-
ANCNEPCHbIX NpUMecen MUHEpPanbHOro0 U OPraHU4ecKoro NPOUCXOXOEHUA — B3BELUEHHbIX
BELLECTB, a Takke n HedpTenpoaykToB. KOHCTPYKTUBHO MOTYT BbIMOMHATLCA U3 COOPHbIX Xe-
ne306eToHHbIX (BETOHHbIX) KOHCTPYKLMI, raBUOHOB, a Takke B BUAE 3€MIISIHbIX COOPY>KEHUN.
B ocHoBe ux paboTbl — rpaBuUTaLMOHHOE OCaxXAEeHWe WNU BCNSbITUE 3arpAsHALWUX Be-
LWeCTB, UMEKLWMX NAOTHOCTb, OTAIMYHYIO OT MMAOTHOCTW BOAbl. [Npn 3aTOM TsKenble MuHe-
parnbHble 3arpsi3HeHust Noa OeCTBUEM CUIMbl TSXXKECTU OcaxaatoTcs, nerkme (Hedprenpoayk-
Tbl) — BCMNJSIbIBAOT HA MOBEPXHOCTb.

B npnemHon yactn npyaoB-OTCTOMHMKOB, KakK rnpaBusio, pacrosfiaraeTtcs 30Ha ynasiiv-
BaHWs Nnecka, KOTopbl B BUAE BNaXXHOro ocagka nepuogmyeckun (1-2 pasa B Ce30H) BbIrpy-
XaeTcsd C MNOMOLLbK CTPOUTENBbHOW TEXHUKU. B coBpeMeHHbIX KOHCTPYKUMAX npynoB-
OTCTOMHMKOB, obcnyxuBatowmx donbmne nnowaam sogocbopa (go 100 ra u 6onee), yoane-
HWe KPYNHOro Mycopa MOXET OCYLLECTBIIATbLCA C NMOMOLLbIO CTPEXHEBbLIX PELLETOK (C py4HON
NN aBTOMaTU3MPOBAHHOM CUCTEMOW OYUCTKM), MECKOynaBnuBaHne — B OTAESbHbIX NPOTOY-
HbIX MECKOMNOBKAaX, aHanorMyHbIX ON1caHHbIM B pasaene 2 (tabnuua 2.4).

B mecTte Bbinycka oumweHHblx [NCB pacnonaratotca HedpTecbopHble ycTponcTBa —

nonynorpyxHble KOHCTPYKUUW, Tpe6yrou.|,1/|e nepunogn4vyeckoro ypgarnieHua, HakomnjiieHHoro ne-
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ped HAMK crnost HedTenpoaykToB unu copbupyowwme 6oHoBble 3arpaxaeHus. B ycnosusx
3HauuTenbHoro 3arpsasHeHuns NCB HedTenpoayktamu n konebaHns ypoBHS BOAbI yaaneHue
HedTENPOAYKTOB  OCYLUECTBASAIT  crneuuanbHbiMU  HedTeCcbopHbIMM  YCTpOMCTBAMU —
CKUuMMepamum.

®PYHKUMIO OTCTOMHBLIX COOPYXEHUIN TaKkKe MOTyT BbINOMNHATL pe3epByapbl — HaKonuTe-

nu NCB unu akkymynupytowime pesepsyapsbl.

MpenmyLiecTBa ANa OKpYXakoLLeN cpeabl

Ypanenve mn3 MNCB KpynHbIX MeXaHM4YecKnx npuMecen M nnasalroLero Mycopa Ha
100 %.

O dekT 3agepaHnst B3BELLUEHHbIX BELWECTB B NPOTOYHbLIX OTCTOMHbLIX COOPYXEHNAX
cunbHO Konebnetca B npegenax 15 % — 75 % 1 3aBUCUT OT rMApaBnNYECKOM KPYMHOCTM

I'IpVIMGCGVI, BbICOTbl 30Hbl OTCTanBaHNA N BpEMEHU I'Ipe6bIBaHVIFI CTO4YHbIX BOA.

MexxcpenoBble BO34eNCTBUSA

O6pasoBaHne MMHepanbHOro ocagka M BCMbIBLUMX BewecTB (HedhTeNPOAYKTOB) Kak

0TX0A0B (HensbexHo ansa Bcex TexHonorum ounctku MNCB).

[MTpMMEHNMOCTb

Mpu cbpoce B BoaHble 0b6bekTbl kaTteropum I — kak HOT n Kak BpemMeHHoe pelle-

Hne — B 06beKThbl kKaTeropun b, B.

PakTophbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

YCTPONCTBO MPYyAOB-OTCTOMHUKOB TPEOyeT Hannums 3Ha4YMTENbHbIX Nnowagen B me-
CTe BbINycka 4OXOEBOW KaHanM3auun B BOOHbIN OO bEKT.

C yBenuyeHnem pacxoga NoBEpXHOCTHOrO CTOKa, KOTOpoe UMeeT MecTo Npu Bbinage-
HUN MHTEHCUBHbIX NIMBHEBbLIX JOXAEN, CKOPOCTb ABMXEHUSA BOAbI CyLLECTBEHHO BO3pacTaerT,

B pesyrnbTaTte Yero NpoMCcXoanT BbIHOC paHee BblAENEHHbIX 3arpsi3HEHUN.
4.3.1.2 LlutoBble coopyxeHus

ObLlee TexHUYECKoe onucaHune

[MpocTeniime O4YMCTHbIE COOPYXEHWUdA, pacnosiaraemMmble HENOCPEeACTBEHHO B akBaToO-
pun BoaHOro obbekTa, B KOTOpbIM ocyllectensieTca copoc MNCB. KoHCTpYKTUBHO BbINOSHS-
I0TCA M3 OETOHHbIX W MeTannMyYeckux KOHCTPYKUMWA, npegycmaTpuBaloT 3axod Katepa-
MycopocOOpHMKa ANA OYUCTKU. Takke MOXET BbINOMHATLCS M3 nnaBarolwmx GOHOBbIX 3a-

rPA3HEHUN.
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[MpeumyLlecTBa Ang OKpyKatoLlen cpeasbl

MuHumansHbl 13 Bcex OC TCB. lMNpoucxoant yganenune go 90 % Bcero nnasatoLLero
Mycopa, 6onbluen YyacTu BCnnbiBaloLWmMx CcBOOOAHbIX HE(TENPOAYKTOB M HEKOTOPOW YacTu

B3BELUEHHbIX BELLUECTB.

MexxcpenoBble BO34eNCTBUSA

O6pa3soBaHune ocagka Kak otxoaa (HeM36eXXHO Ansa BCEX TEXHOMOMMN).

MpUMEeHNMOCTb

Mpn cbpoce B BoaHble 0ObekTbl kaTeropum I — kak HOT n kak BpeMeHHoe pelue-

HMe — B 00BbEeKTbI KaTeropun b, B

dakTopbl, BANAKOLLIME HA BO3MOXHOCTbL peanusaumm

Bonblwoe npenmyLectBo — MoryT GbiTb MCNONb30BaHbl Tam, rae OTCYTCTBYET nJo-
Wwanb 3eMenbHOoro yyactka. Het Heob6xoanMocTn NpoBoAMTb PaboTbl HA KONEKTopax.

BO3MOXHOCTb NPUMEHEHNA OrpaHnUYeHa LWNMPUHOW pycra PeKkn U HEBLICOKUM 3dpdek-
TOM ouncTkm NCB OT OCHOBHbLIX 3arps3HALWMX KOMMNOHEHTOB — B3BELUEHHbIX BELLECTB U

HedTeNPOaYKTOB.
4.3.1.3 TOHKOCNOWHbIE OTCTOMHUKU

ObLlee TexHUYecKoe onucaHme

CoopyxeHus ana MexaHU4eCcKoM OYUCTKN CTOYHbIX BOA, B KOTOPbIX NPOLIECC Bblaene-
HUA NpUMecen MHOrOKpPaTHO MHTEHCUMULMPOBAH UCMONb30BaHNEM TOHKOCIOWHLIX MOAynen
(NNOCKOCTHBIX, TpyB4YaTbiX, COTOBbIX). Kak npasuno, oHM pacnonararTca B NPSMOYrofibHbIX
COOpPYXeHnAxX (ropn3oHTarnbHbIX OTCTOMHKUKAX). Mog mogynsMmn pacnonaraetca KOHUM4eckoe
(MHOrOKOHYCHOE) OHULLE C CUCTEMOW yaaneHus ocagka (Kkak npaBuio, OTKayka LunamMoBbIMK
Hacocamn).

OTcTavBaHue B TOHKOCMOMHBIX MOAYNAX 3dEKTUBHO NPOM3BOAUTL C NpeaBapuTenb-
Hon obpaboTkon NMNCB pacTBopamu peareHToB (KoarynsiHToB U (Unn) OrOKYSHTOB).

Hanbonee adpdekTUBHbIMK ABNAKTCA OOBEMHO-TOHKOCIIONHbIE OTCTOMHUKUA KOMOMK-
HMPOBAHHOIO TWNa, UMEKLLNE, Kak NpaBuno, B eANHOM Kopnyce cekumm 6espeareHTHOro oT-
CTaMBaHUA Kamepbl CMeLUeHUs 1 XnonbeobpasoBaHns, cekuun 06 beMHOro 1 TOHKOCITOMHOIO
peareHTHOro oTctamBaHus. B Takmx coopyxeHunsax obecneuymBaeTtca Hambonee Gnaronpusart-
HbI TMAPOAUHAMMNYECKUIA PEXMM OBWKEHNSA BOA, MO3BONSOLWMNA JOCTUTHYTb MakCUManbHOMO

adhdeKTa OYUCTKN.
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[MpeumyLlecTBa Ang OKpyKatoLlen cpeasbl

OdbdekTnBHaa TexHonorna ounctku NCB, cnocobHas AOCTMYL CHUXKEHME coaepa-
HUA B3BeleHHbIX BewecTB Ao 10-30 mr/n, HedpTenpoaykToB — A0 2-5 mr/n, nokasartenewn

XIMK n BINK — go 40-80 1 10—15 Mr/n coOoTBETCTBEHHO.

MexxcpenoBble BO34eNCTBUSA

AHanormyHbl Npyaam-oTCTOMHUKaM, 3a UCKNoYeHeM NoTpebrieHns peareHToB.

MpUMEeHNMOCTb

YHuBepcarneHas. B kayectBe eAMHCTBEHHOM OCHOBHOW CTanM OYUCTKN — Be3ae, Kpo-

Me HOBOro CTpouTenbCTBa AN copoca B BoAHble 06bEKThI kaTeropum A.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTbL peanusaumm

Tpebyemas nnowaab Anss COOCTBEHHO TOHKOCIOWHBIX OTCTOMHWMKOB (MOAYNen) He-
Gonbluas, Tak Kak Harpyska Ha Hux coctaBnseT Ao 120 m3/m? B cyTkn. Bo3amorkHa ycTaHoBKa
roToBbIX MoAgynen B AEWCTBYIOLLUME TOPU3OHTarnbHble OTCTOMHUKM MPU MPOBEAEHUN PEKOH-

ctpykuum OC.
4.3.1.4 PeareHTHasi conoTauMoHHasA O4YMCTKa

ObLlee TexHUYecKoe onucaHme

lMpouecc ocHOoBaH Ha BCMNbITUM BBEPX KOMMMEKCOB My3bipeK BO3dyxa—vacTuua 3a-
rpsasHeHus, obpasyowmxca B pesynbtarte (hopMMPOBaHUSA OaHHbIX Ny3blpbkoB B 0bpabaTbl-
BaeMoW XnaKocTn. Hakannmeatowasica Ha NoBepxHOCTU dorioTorneHa, npeacraBnsaiowasa co-
OO KOHUEHTpaAT BblAENEHHbIX 3arpsA3HEHnn, OTBOAMTCH, Kak npaBwuno, ckpebkamu, Ans
AanbHenwen obpaboTku.

Mpouecc Hambonee ahpekTMBEH ANA 3arpA3HEHMI, MMEKLMX HU3KYID CMayunBae-
MOCTb BOOOWN: HE(PTENPOAYKTOB, BOMbLLOM YacTX B3BELUEHHbIX BELLECTB.

Mo cnocoby ¢hopmmpoBaHMs BO34YLUHbIX My3blpbKOB (hrioTaumio noapasgenstoT Ha
PS4 TEXHOMOIMMN, U3 KOTopbIX Ansa ounctkm NCB Hanbonee 3Ha4YMMBbI:

- HanopHasa drioTaumsa, Npu KOTOPOM BoAda nepen nogaden B OTKPbITbIA pe3ypByap
(dbnoTokamepy) HacblLWaeTca BO34yXOM Mo AaBreHneM B OTAEeSIbHOW eMKOCTM (caTypaTope)
BO (pnoTokamepe, BCreACTBUE CHWXKEHUS OaBfeHUs BO34yX BblAensdeTcs u3 BoAbl B BuAeE
MUKPOMY3blPbKOB,

- “mnennepHasa driotTaund, Npyu KOTOPON gucnepcHas Bo3aylHaa hasa nponssBoauT-
Cs 3a cYeT NoAcacbiBaHWs BO34yxa B BO3AYLUHYHO BOPOHKY, obGpasytowytoca Grnarogaps

BpaLleHuto poTopa (MeLlanku) BHyTPpY HENoABMXKHOIO NepdOpMpoBaHHONO cTaTopa.
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[na noBblWweHNa 3a(EKTMBHOCTU MeToAa WUCNONb3YT NpeaBapuUTerbHYO Koaryns-
Unio 1 PNOKKYNAUNIO 3arpsasHeHnin ¢ gobasneHmemM conewn xenesa (MnNv antoMUHUL) n/nnm

NOSIMANEKTPONNTOB (PMOKYNAHTOB), B 3aBUCUMOCTU OT MECTHbIX YCINOBUN.

[MpeumyLlecTBa Ang OKpyXatoLlen cpeasbl

Cambin adhpeKTMBHBIN MeToA oaHocTyneHvaton ouncTtkm MNCB, cnocoGHbin obecne-
YNTb CHUXXEHME codepXaHnsa B3BeLLeHHbIX BewecTB Ao 10 mr/n, HepTenpogyktoB — A0 2—
3 mr/n.

MexxcpenoBble BO34eNCTBUSA

[Mpn ncnonb3oBaHMM MUHEpPanbHbLIX peareHToB Macca obpasylowerocs ocagka cylue-
CTBEHHO YBENNYMBAETCH, TaKKe 3aTpPyOHSAITCH YCroBus UxX ytunusauuun. MNMpn npumeHeHuun
TONBLKO PMIOKYNAHTA 3TOT (PAKTOP HE CYLLLECTBEHEH.

[TpMMEHNMOCTb

YHuBepcarnbHbIi MeTos,.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTbL peanusaumm

Haunbonee komnakTHblA npouecc. CyllecTBeHHble 3aTpaTbl Ha peareHTbl U 3MeKTpo-

3Hepruto. 3HaunTenbHas CTOMMoCTb 060pyaOBaHMS.
4.3.2 'mppobuonormyeckue metogbl
4.3.2.1 NMpnmeHeHne 3INXOPHMUU B Npyaax-oTCTOMHUKaX

ObLllee TexHUYecKoe onucaHme

B netHee Bpems B cpegHEN NOMOCE U K0XHbIX paloHax CTpaHbl NPoLEecc oTcTanBaHUs
MOXeT BbITb coBMeLLEeH ¢ Brnonormyeckon ounctkon NCB ¢ noMoLbo BbICLLIEN BOAHOW pac-
TUTENbHOCTU NyTEM 3aceBa B MNPYyAbl-OTCTOMHUKW KyrnbTypbl NiaBaroLlero pacTeHus amxop-
HuM, obnapgarolien CBOMCTBOM MornowaTtb GonbluMe KONMMYecTBa 3arpsi3HEHUA pPas3BUTOMN
KopHeBOMW cuctemMon. B pesynbTaTe KOHTaKTa C KOPHAMU SUXOPHWUM MPOUCXOAUT O4YUCTKA
MCB npakTuyeckn OT BCeX 3arpsAsHSOLLMX BELLECTB, BKIIOYas YacTUYHOe yaaneHne MuHe-
panbHbIX COSEN.

AnxopHna MoxeT pabotaTb B TENSbIM Nepuog roga ¢ HaCTYNSIEHMEM OCEHHUX XOJ10-
A0B, Korga oTMmpaeT buomacca. B 3uMHuMin neproa YacTb KynbTypbl 3XAOPHUN AOSMKHA ObIThb

COoXpaHeHa B cneunarnbHbIX COOPYXEeHUAX OO0 cneayrulero Tenyioro ce3oHa.
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[MpeumyLlecTBa Ang OKpyKatoLlen cpeasbl

3HaunTenbHO NoBbiwaeTcs APPEKTMBHOCTb paboThl NPYAOB-OTCTOMHUKOB (OTCTONHM-
KOB) MO BCEM 3arps3HAILWMM BelecTBaM. APPEKTUBHOCTb 3aBUCUT OT BPEMEHU KOHTaKTa U

TemnepaTypbl CTOYHbIX BOZ, MOCTYMaOLWMX HA OYUCTKY.

MexxcpenoBble BO34eNCTBUSA

3HauMTenbHO BO3pacTaeT KONMMYeCcTBO TBepaon dasbl (oTMepLuen buomacchl anxop-
Hun), yogansemon n3 OC NCB no okoH4YaHUM ce3oHa NPUMEHEHUA 3MXOopHUKU. OHa MOXeT
ObITb MCNOMb30BaHa Kak KOMMNOHEHT AS11 KOMNOCTUPOBaHUA. [1pn OTCYTCTBUN TakKOM BO3MOX-

HOCTM 06BbEM OTXOL0B BO3pacTeT.

MpUMEeHNMOCTb

MoxeT OblTb MCMONb3OBaHa B CYLIECTBYHLIMX OYUCTHBIX COOPYXEHMSX (Npyaax-
OTCTOMHUKaX) B 30HE OTHOCWUTENbHO TENMOoro KnuMaTa Ans noBblleHUs 3EKTUBHOCTH

npouecca o4ncTku NCB oT pacTBOPMMbIX MUHEPASbHbBIX 1 OPraHNYEeCKUX COeaNHEHUN.

PakTophbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

lMpumMeHeHne 3MXOPHUM BO3MOXHO WUCKIIOYUTESNBHO MNPU TemnepaTtype BOAbl Bbille
20 °C, yTo ana cpegHen nonocbkl Poccuun orpaHnymMBaeT nepmon ee ncnonb3oBaHnsa 2—3 Mec,
ana tora Poccnn — 4 mec.

[ns 3anycka KynbTypbl 3NXOPHUN YacCTb PaCTEHUN HYXXHO COXPaHATb B 3UMHUA Nepu-

of Npu nogaepXxaHum HeobxoanmMon TemnepaTypbl, OCBELLEHHOCTN N NUTaHMUS.
4.3.2.2 ®PUTOOUUCTHbIE CUCTEMBbI

ObLlee TexHUYecKoe onucaHune

dutoouncTHble cuctembl (POC) genartca Ha yeTblpe ocHOBHbIX Tuna: ®OC co cBoO-
6ogHon BoaHoWm noBepxHOCTb; POC € ropusoHTanbHbIM MNOANOBEPXHOCTHBIM MOTOKOM;
@®OC ¢ BepTMKanbHbIM NOAMNOBEPXHOCTHLIM MOTOKOM; KOMOGUHMpoBaHHbIE POC.

@®OC c OTKpbLITON BOOHOM MOBEPXHOCTLIO — 3TO Gmonpyabl C BbiCLLUEN BOAHOW pacTu-
TenbHocTbO (BBP).

®OC ¢ nognoBEPXHOCTHbIM NMOTOKOM — BuonnaTo (3aKpbITOE COOPYXEHME TMOPOMNOH-
HOro Tuna).

Ounwaemasn, npegsapuTenbHO OTCTOSIHHaA Boda NPOXOAUT 4yepes 3arpysky ApeHax-
HOro crnost Guonnato, COCTOALLY0 U3 MHEPTHOro Martepuana (Hanpumep, webHs). B cnon
BblcaxxmBatoTcs BBP (kambliw, poros, TpOCTHUK 1 Ap.). [lpeHaxHbIN Crion nokpbiBaeTcs yTer-

nuTenem, KOTopbli He NPensTCTBYeT NPOpPaCcTaHMIO BbICLUMX BOAHbLIX pacTeHwuin. YTennuTenb
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NOKpbIBaeTCA 3alnUTHbIM crioeM. [MOoKpbITUe COOPYXEHUA WUHEPTHBIM TEPMOU3OSIALNOHHBIM
MaTepuanomM npegoTepallaeT ero npomep3aHne B 3MMHUA nepuog u obecnednBaeT paboTo-
cnocobHocTb. CoopyeHe MOXET ObITb Kak C eCTECTBEHHON adpaumen, Tak U C UICKYCCTBEHHOMN.

OpraHnyeckune coeguHeHus pasnaratotca B POC kak B aspobHbIX, Tak U B aHa3pob-
HbIX yCroBusax 6akTepusmun, passmBaoLLMMUCA Ha NOA3EMHbIX/MOABOAHBIX YaCTAX pacTeHUin
N Ha NOBEPXHOCTU MWHepanbHOMW 3arpy3ku. Kucnopopn, Heobxogumbln ons asapobHoro pas-
NOXeHus, NoCcTynaeT HenocpeacTBEHHO M3 aTMocdepbl 3a cdeT Anddysnm n3 KopHen u
KOPHEBWULL, pacTeHun u (unun) B pesynbtaTte paboTbl adpaumoHHbIX CUCTEM (B crnyyae npume-
HEeHUs NPUHYaUTENbHOW aspauun). Ponb BbICLLUMX pacCTEHUN YpEe3BbIMANHO BESMKA: KaXabln
KopeHb hopmupyeT cBoeobpasHoe coobuiectBo HakTtepun, nognuTbiBas €ro KMCnopoaomMm,
dhepmeHTamm 1 BMOAOCTYNHBIM OPraHNYEeCKUM BELLECTBOM.

A30T ygandeTcs 3a cyeT KOMMekca MpouecCoB: HUTpudukaumm/aeHnTpudukaumm,
npouecca AHAMMOKC, B ToM yucne 3a cyeT accMmunsaumMm pacteHnamu (B nepmog pocta
B6ruomacchl). Poctop yaanserca B nepByto odepenb 3a cHeT 0OMEHHO-COPOLMOHHBIX peak-
UMM Ha NOBEPXHOCTM MWHEPAnbHOMW 3arpy3kn nytem obpasoBaHusi HEPACTBOPUMbIX U Maro-

pacTBOPUMbIX COSEWN.

[MpevmyLlecTBa Ang OKpyKaoLlen cpeasbl

®OC cnocobHbl obecneunTb rnyboKytd OYMCTKY CTOYHbIX BOZ, C WMCMNOSIb30BaHWEM
€CTEeCTBEHHOro MeToAa, He TpebytoLwero HM 3NEKTPOIHEPTUN, HN peareHToB; MUHUMYM 000-

pyaoBaHus.

MexxcpenoBble BO34eNCTBUSA

OTxogpbl U BbIGPOCHI OTCYTCTBYHOT.

MpUMEeHNMOCTb

YHuepcanobHaa. POC npumeHnmbl Kak ans ounctkm NCB, Tak u gna CB. Onsa no-

cnegHmMX rnoka onbIT NPakTn4eckoro npuMeHeHns B Poccumn OTCYTCTBYET.

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

Bce ®OC TpebytoT 3HaunTenbHon nnowaan (Bpemst npeboiBaHna CB — He MeHee cy-
TOK npu HebonbLuon rnybuHe).

B nepuoa BeceHHero cHerotasiHus 6uonnarto, paboTatowee Ha ouncTky NCB, Hepa-
6oTOCNOCOGHO A0 ero oTTaMBaHMsa Npy YCTOWMYMBOW MIOCOBOW TemnepaTtype Bo3agyxa, Tak
Kak, B OTnMymne ot paboTbl Ha ouncTky CB, 3umon oHo He obGorpeBaeTcs TeNbIMU CTOYHbI-
MM BOAaMu 1 3amep3aeT. Takke CyWeCTBEHHO M TO, YTO Npwu TemnepaType BOAbl nopsaka

3 °C — 5°C buonoruyeckne npoueccbl NpoTeKalT KpanHe meaneHHo. B aton cutyauum
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bvonnato ©Oygetr pabotatb C MeHbwen IPPEKTUBHOCTLIO, Kak (OuUNbTpoBanbHO-

COpPOLMOHHOE COOpYXEHUE.
4.3.3 DunbTpauMoOHHaA O4YMCTKa U AOOYMCTKA
4.3.3.1 Koanecuupyrowaa obpabotka

ObLlee TexHUYecKoe onucaHme

Koanecuupytowme coopyxeHus (BCTaBkv) npeacTaBnsaoT cobon unbTpbl C 3arpys-
KOW 13 NONMadpupHbIX HeTkaHbiX MaTepuanos (MA3TO, M3T), namenb4yeHHoOro neHononunype-
TaHa (NoposoHa) 1 06bEMHbIX BONIOKHUCTLIX MaTepMarnos.

OHu ucnonb3yroTcs A5 NoBblWeHNS 3PEKTUBHOCTUN yaaneHns U3 CTOYHbIX BOA4 Me-
XaHU4YeCKN OMCNeprupoBaHHbIX (SMYNbrMpoBaHHbIX) HedTenpoaykTtoB. [puHumn mnx gen-
CTBMSI OCHOBaH Ha HenpepbIBHOM npoLecce npunuvnaHna (agres3vn) Menknx kanenek Hedre-
NPOAYKTOB Ha MOBEPXHOCTU CrieLmanbHOro Koanecumpyrowero marepmana, ux cnmnaHuis m
YKpYnHeHus (KoanecueHuuu), OoTpbiBa OT MOBEPXHOCTU Koanecuupylouwero matepuana u

6bICTpOFO BCMJ1biIBaHNA Ha NOBEPXHOCTb o4yunLLaemMon Boabl.

MpenmyLecTBa ANa OKpYXatoLen cpeabl

MoBbiWwaeT rnybuHy yaaneHus amynbrmpoBaHHbIX HETENPOAYKTOB Mocrne npoLlecca

MexaHunyeckoro otctamsaHua NCB.

MexxcpenoBble BO3aencTBms

OTcyTCTBYIOT.

[TpMMEHNMOCTb

KoanecueHuua addektnBHa nNpu yganeHunm HeTenpoaykToB, HaxoOALWUXCA B
3MYNbMMPOBAHHOM COCTOSIHUU, 40 OCTATOYHbIX KOHLEHTpAUU OT HECKOSNbKUX eANHUL, 0 He-
CKOSbKUX OECATKOB MUIIIUTPAMMOB Ha JIUTP.

O6s3aTernbHbIM yCrioBUEM HOpManbHOW paboTbl kKoanecumpyowmnx BCTaBOK ABNSETCH
OTCYTCTBME B OYMLLAEMOM CTOKE CTabunmuanpyromx 3MyrbCU0 KOMMOHEHTOB — MOBEpPX-
HOCTHO-aKTuBHbIX BewecTB ([1AB), a Takke TOHKOANCNEPrMPOBaHHbLIX B3BELLEHHbIX BELLECTB.
HapyweHune ycrnosum MMHUManbHOrO CogepXXaHnsa B OMULLAEMOM CTOKE MeXaHU4YeCKnx npu-
Mecen NpuBoANT K cTabunusauumn amynscumn, 6bICTPOMY 3arpss3HEHUIO MOBEPXHOCTU Koarnec-
uMpyroLwmnx anemMeHToB 1 BNokMpoBKe npouecca koanecueHuun. B pesynbTaTte HapyleHus
aToro TpeboBaHMs y3en KoanecueHuun Yyepes KOPOTKOE BPEMS MPAKTUYECKN BbIKMOYaETCs

n3 paboTsbl.
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'my6okoe ypaneHue TOHKOOMCNEPTrMPOBAHHON MexaHM4YecKon B3Becu obecrneymnBaeT-
CA B npouecce peareHTHOro otctamBaHus un (Mnu) punbTpoBaHus. locne peareHTHOro oT-
CTaMBaHUSA BMeCTE CO B3BELUEHHbIMY BELEeCTBaMM N3 CTOYHOM BOAbI yAansaTcs cBo6oaAHbIE

HedTENPOAYKTbI U 3HAYUTENbHAS YacCTb AMYIIbIMPOBAHHbIX HEPTENPOAYKTOB.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

KoppekTHoe npuvMeHeHMe TEXHOMOrMK KoanecueHuun TpebyeT TOHKOW npeaBapw-

TenbHon o4ncTkm NCB oT B3BELLUEHHbIX BELLECTB.
4.3.3.2 DunbTpaumua Ha 3epHUCTbIX 3arpysKkax

Mcnonb3yoT KOHCTPYKLMU, KOTOPbIE MOXHO NOAPa3AenuTb Ha crieaytouime OCHOBHbIE
KaTteropuu:

1. Mo Tuny 3arpysku:

- C M1HeparibHOW 3€PHUCTON 3arpy3kon (KBapLEBbIN NECOK, rMAPOaHTPaUnT U T. n.);
- C Nerkov nnasatoLlen 3arpy3kom (MeHONUIMCTUPONbHON U T. 4.).
2. [No pexumy nogayun Bogbl:
- HaMNopHsbIE;
- 6esHanopHbIe.
3. o T1ny pexmuma NpoMbIBKU:
- Nepuoguyeckas;
- HenpepbIBHaA.
4. Mo nonoxeHuto 3arpysku BO BpeMsa hasbl punbTpaunu:
- CTaumMoHapHas;
- ABUXYLLLAACS.

[ns Bcex TMNOB (pUNbLTPOB CO CTALMOHAPHOW 3arpy3kon goouuliaemas Boga Mnpoxo-
ANT Yyepe3 HeENOABWXKHLIN (B dhase hmnbTpaumm) 3arpy3oyHbli crnon. B dunbTpax ¢ NOCTOsH-
HOWN MPOMbIBKOW 3arpy3ku ee Crio HaxoAUTCs B MOCTOSIHHOM ABWMXXEHWUM, 3a CYET TOro, YTo
3arpyska CHU3y nogaetcs apnugTomM B 30HY NPOMbIBKU, U MOCIEe Hee ocedaeT CBepXy Crios,
TaMm, rge HaymHaeTcsa punbTpaums Boabl.

Mepen cdunbTpauunen B gouniaemMyto Bogy MOryT rnogaBaTbCA pacTBOpPbl peareHToB
(koarynsaHToB U (MNM) ONOKYNAHTOB) ANsl NOBbIWEHUS 3(P(EKTUBHOCTU OYUCTKM CTOYHbLIX
BoA. Kak npasusio, NCNOMb3YT KOHTAKTHYIO (bunbTpauuio, npu KOTOPOM pacTBOpbI peareH-
TOB NOJAKOTCA B CTAaTUYECKUIA CMECUTENb NN B HaMOpPHbIN TpybonpoBoa, Nogatowmnn cTou-
Hble BoAbl B (ovnbTpbl. NMpouecc koarynauum npoucxoauT HEMOCPenCTBEHHO B cnoe dunb-

TPYHOLLEN 3arpy3Ku.
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[MpeumyLlecTBa Ang OKpyKatoLlen cpeasbl

Mo3BonsieT yaanaTb B3BELUEHHblE BELLECTBA [0 OCTaTOYHbIX KOHLEHTpauun 2-5 mr/n,

HedTenpoaykTel — Ao 1 mr/n.

MexxcpenoBble BO34eNCTBUSA

BesHanopHas dunbTpauus npakTMyeckn He obpasyeT Kakux-NnMbo CyLLEeCTBEHHbIX
MeXCpeaoBbIX BO34ENCTBUMN.

HanopHas dunbtpaums TpebyeTt 6onee cylecTBEeHHbIX aHepro3aTpar.

[MTpMMEHNMOCTb

TexHu4eckn — yHMBepcarbHbl.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTbL peanusaumm

CyLLl,eCTBeHHO yBENMNYMBAKT CTOMMOCTb CO34aHUA N 3KCchnyaTauunm OYUCTHBIX COOpY-

KEHUMN.
4.3.3.3 CopObunOHHbIe hUNbTPbI

ObLulee TexHNYECKOoe onucaHune

KOHCTPYKTUBHO aHasiormMyHbl MEXaHU4YEeCKUM 3EePHUCTBIM PUrbTpaMm, 3a TeM OTNINYK-
€M, YTO NPOMbIBKa He NpeayCMOTpeHa.

B kauyectBe copbeHTa MOryT MCNONb30BaTbCS 3arpy3kn Kak MAOTHOCTbIO MEHbLUE, YeM
NNOTHOCTb BOAbI, (AKTUBMPOBAHHbIE YrOfbHbIE 3arpy3kn pasnuyHbiX Mapok), Tak n 6onbLien
nnoTHocTu (ueonutel, copbeHt MNY-C u ap.).

Kak npaBuno, pereHepauns copGeHTOB He NPOU3BOAUTCS.

[MpeumyLlecTBa Anga OKpPyKaoLen cpeasbl

[Mo3BonsaoT ocywecTBNATbL yaaneHne HedpTenpoaykros Ao 0,05-0,1 mr/n.

MexxcpenoBble BO3oencTBms

Mepuogunyeckn, 1-2 pasa B rog, obpasyeTcst 3Ha4UnTENbHbIN 06beM 0TXo40B (O0Tpabo-

TaHHbIM COPOEHT, 3arpsi3HEHHbIV HepTenpoayKTamMu), Nnognexallunx pasmeLleHuto.

MpUMEeHNMOCTb

LlenecoobpasHo mncnonb3oBaTb Ans o4nctku MNMCB Ha coopyXeHusx, ocyLlecTBso-

LLMX cOpOC CTOYHbIX BOA B Hanbornee yasBumble BogHble 06bekThbl (kaTeropus A).
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dakTopbl, BANAKOLME HA BO3MOXHOCTb peanusaumm

Ona poctmxeHns Tpebyemoro adhhektTa OUUCTKN coaepkaHme B3BELUEHHbIX BELLECTB
B CTOYHbIX BOAax, NogaBaeMblX Ha COPOUNOHHbIE PUNbTPLI, HE AOMKHO NpeBbIwaTb 2 Mr/n,
HedTenpoayktoB — 0,5-1 mr/n.

Bbicokas CTOMMOCTb COPOLMOHHBLIX MaTepuarioB, a Takke npakTnyeckass HEBO3MOX-
HOCTb pereHepauun nocrnegHnx B NPOM3BOLCTBEHHbIX yCrnoBusaX. M3 aToro BbiTekaeT Heob-
XOAMMOCTb YacToun (npumepHo 1-2 pasa B rof) 3ameHbl 60MbLIOro KONM4YecTBa 3arpy3km u

pa3smeLleHnsa oTpaboTaHHOM Kak oTxoaa.
4.3.4 O6e33apaxnBaHue

HaxoguT npumeHeHne ucknouuntenoHo Y®-obessapaxuBaHue. TexHonornsa, obopy-
AOBaHME M YCrNoBUS MPUMEHEHNS aHaNoOrm4yHbl UCnonb3yemMbiM nNpu obessapaxmsaHun [CB

(cm. nogpasgen 4.2.2.2).
4.3.5 Obe3BoXUBaHUe ocagka

B uenom aHanornyHo o6essoxmnBaHunio ocagka 'CB (cm. nogpasgen 4.2.3.2.1), 3a uc-
KNtOYeHMEM TOro, 4YTO B CUITy MUHEparnbHOro coctaea, ocagok NCB obnagaet ropa3go nyu-
LWMMM BOAOOTAAKOLWMMN CBOMCTBAMM, a TakkKe He BblaensieT AypPHOMNaxHyLMX BELLECTB.

[Mocne BbINexmBaHMUst 0CagoK MOXeT ObiTb MCNOMb30BaH Kak MOYBOrPYHT NpU YCrOBUK
cooTBeTcTBUA TpebosaHuam. NMpu HecooTBeTCTBUM TpeboBaHMAM LOMKEH BbIBO3UTLCSA Kak

oTXoa.
4.4 Onpepenenve HAOT

Bce npoaHanusnMpoBaHHble B JaHHOM pasferfie TEXHONOMMN COOTBETCTBYHOT KpUTEPUIO
onpegenexna HOT o BHegpeHun Ha aByx 1 Bbonee obbekTax.

Bce npoaHanuanpoBaHHble TEXHOMOMMW UMEKT Nepuod BHeapeHua 1-3 roga oT Mo-
MEeHTa yTBepXOeHusa npoekta. VckniodeHne cocTaBnsloT cuTyauuu, OnucaHHble B pasge-
ne 1.7, cBsA3aHHbIE C NO3TAMHOM PEKOHCTPYKUMEN COOPYKEHUN (B OCHOBHOM KPYMHEWMLLUX U

CBerprI'IHbIX) B YCNoOBUAX Npmema CTOYHbIX BOA N3 HaCceleHHbIX NYHKTOB.
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[MoHATME OKyMaeMOCTU TEXHONOrM Ana AaHHOW obnacTu AesaTenbHOCTU NPaKTUYeCcKn
HENPUMEHNMO, Tak Kak yrinybrneHme OYNCTKN He TONbKO TpebyeT MHBECTULNIA, HO 1 BNEYeT 3a
cobor pocT aKcnnyaTauuoHHbIX 3aTtpart. [lpoTuBonocTaBneHne 3TUM 3aTpaTtam nnatbl 3a
cbpoc 3arpsaAsHSALLNX BELECTB B BOAHbIE OObEKTbI HENPUEMITEMO:

- C HOPMANYECKON TOYKM 3peHunsi. OUMcTKa CTOYHbIX BO4 — 3TO HE BOMPOC 3KOHOMMUYE-
ckoro Bbl6opa, NPoOBOANMOro XO3SNCTBYOLWMM CyObEeKTOM, a HopMaTuBHOE TpeboBaHue;

- cTaBkm nnatbl no Takum TM BOCB, kak a3oT n docdop, Ha nepuoa paboTbl Hag
CNPaBOYHMKOB ObIfIM CYLLECTBEHHO HUXE Aae 3aTpaTt Ha dNEeKTPOIHEPrUi0 N peareHTbl Ans
nx yaanexus. B 1o xe Bpems 6onbluasg 4yacTb NnaTbl MOXET B3UMATbCA 3@ TEXHOreHHbIe 3a-
rPA3HEHUS, KOHLEHTPaUUmM KOTOPbIX CYLLLeCTBEHHO HE N3MEHSTCA Nnocne nepexoga Ha TeXHO-
nornwn yganeHus asota un gocgopa.

[MoHATME OKynaemMoCTU MOXET WMCMOJSIb30BaTbCA TOSbKO npuMeHuTenoHo Kk HOT no

3HeprocbepexeHuto (3HeproreHepaunn) n pecypcocbepexeHunto (pekynepauum pecypcos).
4.4.1 HOT pna OC I'CB

B Tabnuuax 4.8-4.11 npvBedeH CpaBHUTENbHbLIN aHanu3 COOTBETCTBUSA TEXHONOMN
ounctkn NCB octanbHbiM kputepuam HOT. OueHka 3KONoro-akoHoMmuyeckon 3ddeKTUBHO-

cTn TexHonornm ounctkn FCB npuBegeHa B pasgene 6.
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Tabnuua 4.8 — AHanua TeXHONOrMM NOANPOLIECCOB OYNCTKN 1 JoouncTtkn FCB Ha npeameTt

COOTBETCTBUSA Kputepuam onpegenenms HAOT

Co0TBETCTBME OCHOBHbLIM KpUTEpusiM onpeaenexnms HOT

OppeKkTnBHOCTL
peLueHuns
OKoHOMMYeckas
T 3KONOrMYyecknx MpumeHeHne
exHonornn 3 HEKTUBHOCTD
npobnem. pecypco- u aHeprocbepe-
ee BHeapeHus
YpoBeHb HEFATUBHOTO raloLmx MetToaos
. W aKcnnyaTaumm
BO3EeNCTBUSA
Ha OKpYyXaloLLyto cpefy
MNonHasa buonoruye- | He pewaet 3agadvy ypa-|HavmeHblwne kanutanbHble | MuHnmanesHoe noTtpebne-

ckass ouductka (BO) B

aspoTeHkax nubo B

neHus asota n dgocdopa
(yoanenue 20 % — 35 %),

BITOXEHUA (38 CHeT MUHU-

MarbHOro BpemeHu obpabot-

HUEe 3MNeKTPO3IHeprum cpe-

an TexHonornn 6uonoru-

onoduneTpax B 3HAYUTENbHOW CTEeneHu |Kn), MUHUMArnbHbIE 3JKCMMya-|4YeCKOW  OYUCTKM (kak
coxpaHsieT HeraTMBHOE | TaLMOHHbIE 3aTpaThbl cneactenme  TOro,  4To
BO3JENCTBME MO aMMO- He peluaeTcs 3afjava
HUAHOMY @30Ty, asoTy yoaneHus asoTa).
HUTPUTOB, docopy He TpebyoTca peareHThl
docdaTtos (HO He peanuayeTca npo-
uecc ypaneHus docgo-
pa)
MonHas  Guonorunye- | YcTpaHsaeT Tokcu4yHoe [KanutanbHble 3aTpaTbl Bbiwe, MakcumanbHbIih cpeamn

ckasi O4YMCTKA C HUT-
pucpukaunen (bH) B
aspoTeHkax JnmMbo B

orodunbTpax

BO3EeNCTBUE aMMOHUNHO-
ro asora, gocrturaet rny-

B6okoro cHxeHus BMNK Y,

He pewaet npobnemy
yaaneHusa asota u doc-
topa,

HeraTMBHOE BO3JeNcTBUE

4YTO  cOXpaHAeT

no asoty

docopy pocatos

HUTPaTOB U

byem npu BO (HeoOxoauMbINA
00bemM Bblle MNPUMEPHO Ha
50 %). SKcnryaTauMOoHHbIE 3a-

TpaTbl BbICOKNE

BCEX TexHororum 6uono-
rMMYEeCKON OYUCTKN pacxon
3MEKTPO3HEPrMM 3a cyeT
OKUCNEHUS aMMOHMUIHOIO
asota go HutpatoB (Bbl-
we, BO Ha
50 % — 100 %). PeareH-

Tbl He notpebnstwTtcsa (Ho

yem npw

He peanuayeTcsi MpoLecc

yaaneHnus cdocdopa)
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TexHonorum

Co0TBETCTBME OCHOBHbLIM KpUTEpusiM onpeaenexnms HOT

OppeKkTnBHOCTL
peLleHns
9KOJTOTNYECKNX
npobnem.
YpoBeHb HeraTMBHOIO
BO37eNCTBUSA

Ha OKpyXaloLLyto cpeay

OKOHOMMYEecKas
3 EKTUBHOCTL
ee BHeapeHus

M 3KCcnnyatauum

MpumeHeHne
pecypco- u sHeprocbepe-

ralowmnx MeToaoB

Bbuonornyeckass oumnct-

Ka C yganeHunem asota

(BHO)

Pewaet 3agavy yganexus
asota. He pewaet npo-
6nemy ¢ocdopa, 4to co-
XpaHsieT HeraTMBHOE BO3-
pencrteme no doccopy

doccpaTos.

OpHako paHHasa npobre-
Ma B nonHoMm obbeme
MOXeT ObITb pelleHa Ha

cTaann AOOYUCTKN.

He pewaert npobnemy
1,0-

1,5wmr/n) ypaneHus am-

rnyookoro  (HuWxe

MOHUNHOIO a3oTa

KanutaneHble 3aTtpaTtbl Bbl-
we, 4yem npu BH (Heobxoan-
Mbli OObEM BbIlLE NPUMEPHO
Ha 75% no OTHOWEHWID K
BO). OkcnnyaTtaunoHHble 3a-
TpaTtbl HWXe, YeM npu BH, 3a
CYET CHWXKEHHbIX 3aTpaT Ha

3MNEeKTPO3HEePruio.

Pacxog anekTtpoaHeprum
HWke, 4yem npu BH, Ho
Bbilwe 4em npu BO, Ha
20% — 40 %

SHeprnn 3a c4eT OKucre-

3neKTpo-

HUS aMMOHWMHOIO asoTa
00 HuTpatoB. PeareHTbl
He noTpebnsatoTca (HO
He peanusyeTcd npouecc

yaaneHusa cgocdopa)
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TexHonorum

Co0TBETCTBME OCHOBHbLIM KpUTEpusiM onpeaenexnms HOT

OppeKkTnBHOCTL
peLleHns
9KOJTOTNYECKNX
npobnem.
YpoBeHb HeraTMBHOIO
BO37eNCTBUSA

Ha OKpyXaloLLyto cpeay

OKOHOMMYEecKas
3 EKTUBHOCTL
ee BHeapeHus

M 3KCcnnyatauum

MpumeHeHne
pecypco- u sHeprocbepe-

ralowmnx MeToaoB

Buonornyeckas o4ucT-
Ka c yaaneHwem asoTta
N XUMUYECKUM ypane-
Huem docopa

(BHOX®)

Pewaet 3agavy yganexus
asoTta n gocdopa. OgHa-
KO COXpaHsieT HebonbLuoe
HeraTMBHOE BO3[ENCTBME
no cocogopy doctartos
(obecneunBaemble  KOH-

ueHTpaumm 0,5-0,7 mr/n).

He pewaert npobnemy

rnybokoro  (Hwxe 1,0—
1,5wmr/n) ypaneHua aw-

MOHUNHOIO a3oTa

KanuTtanbHble 3aTpaTtbl Bbl-

we, yem npv BHA:

- bonblue HeobxoaMMbIN

obbem a3pOTEHKOB Ha
10%— 15% (Ha 80 % —

90 % k BO);

- TpebyeTca co3gaHue ysna
XpaHeHusi U1 [0O3UpOBaHMS

peareHTa.

OkcnnyaTaunoHHble 3aTpaTbl
CYLLECTBEHHO BblLLE, YEM NPU
BHI, 3a c4eT npumeHeHus
peareHToB (Kak 3a cyeT nps-
MbIX 3aTpaT Ha HWX, TaK 1 3a
CYET KOCBEHHbIX 3aTpaT — Ha
BbIBO3 M pasMelleHne ux
Maccbl B COCTaBe oOcafka.
TpebyeTca 4acTbll KOHTPOSb
doccaToB ANA ynpaBneHus

nogavun peareHta

Pacxon anekTtpoaHeprum
aHanornyeH bBHO. Mak-
CUManbHbIN pacxod pea-
reHTOB cpeau Bcex Tex-
Honorun, obecne4ynBato-

WX yganeHune gpocgopa
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TexHonorum

Co0TBETCTBME OCHOBHbLIM KpUTEpusiM onpeaenexnms HOT

OppeKkTnBHOCTL
peLleHns
9KOJTOTNYECKNX
npobnem.
YpoBeHb HeraTMBHOIO
BO37eNCTBUSA

Ha OKpyXaloLLyto cpeay

OKOHOMMYEecKas
3 EKTUBHOCTL
ee BHeapeHus

M 3KCcnnyatauum

MpumeHeHne
pecypco- u sHeprocbepe-

ralowmnx MeToaoB

Ouuctka ¢ Guonoruye-
CKUM yJaneHvem aso-
Ta " docdopa

(BHOBD)

Pewaet 3agavy yganeHus
asoTta un gocdopa. OgHa-
KO B MEHbLUEN CTeneHun
rapaHTUpPyeT  CHWXeHune
HeraTMBHOIO BO3OENCTBUSA
no cocoopy doctartos
(obecneunBaemble  KOH-
ueHTpaumn 0,5-1,0 mr/n,
C BO3MOXHbIM Mepuoau-
YeCKUM YyBENMYEHUEM [O
1,0-1,5 mr/n).

rapaHTUpPOBaHHOIO

Mpobnema
yAa-
neHns cocgopa MoxeT
ObITb pelleHa Ha cTagun

JIO0YUCTKM

KanutanbHble 3atpaTtbl Bbl-
we, bHO

80 % — 90 % k BO).

yem npu (Ha

JkcnnyaTauMoHHble 3aTpaThbl

aHanornyHel BHO wn cywe-
CTBEHHO HWXe, 4YeM npu
BHOXO®.

CyLecTBEHHOE YCNOXHEHNe
TexHonormm obpaboTkn ocag-
Ka ans npefoTBpalleHus ob-
paTtHoro BblaeneHus pocdo-

pa

Pacxon anekTtpoaHepruu

aHanornyeH bHA.

PeareHThl

He noTpebnsatoTcs, npwm
TOM, YTO 3ajadva ygarne-
HUA doccopa B 3HA4M-
TENbHOW CTeneHn pella-

eTcAa

Ouuctka ¢ 6uonoruye-
CKUM yaaneHmem aso-
Ta un ©Buonoro-xmmm-
YecKnm
docdopa (BEHOBEXD)

yoaneHmem

apaHTMpOBaHHO peluaeT
3ajady yoaneHus asoTa u
docdopa,
BHOXD

aHanorn4yHo

MakcumanbHble  Kanutanb-
Hble 3aTpaTbl AN BCEX Tex-
Hormorum ¢ yganeHuem doc-
dopa B aspoTeHkax: bonbLie
HeobxoouMbI 00bEM a3po-
TeHkoB Ha 10% — 15 %,
TpebyeTcs y3en XpaHeHust u

[03VPOBaHsA peareHTa.

OkcnnyaTauuoHHble 3aTpaTbl
Bbille, Yyem npu BHOB®, Ho

Hwxe, yem npu BHOX®

Pacxon anekTtpoaHeprum

aHanornyeH bHOB®.

PeareHTbl ons ypaneHus
doccopa notpebnsatoTes,
oQHaKo, B MEHbLUEM KO-

nnyectBe (B 2—-3 pasa)
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TexHonorum

Co0TBETCTBME OCHOBHbLIM KpUTEpusiM onpeaenexnms HOT

OppeKkTnBHOCTL
peLleHns
9KOJTOTNYECKNX
npobnem.
YpoBeHb HeraTMBHOIO
BO37eNCTBUSA

Ha OKpyXaloLLyto cpeay

OKOHOMMYEecKas
3 EKTUBHOCTL
ee BHeapeHus

M 3KCcnnyatauum

MpumeHeHne
pecypco- u sHeprocbepe-

ralowmnx MeToaoB

Joounctka B 6MO-

dunsTtpax (bP)

Ob6ecneunBaloT  oKuUcne-
HME aMMOHMWMNHOro asoTa
o
0,5 mr/n, BIlKs — meHee

2,0 mr/n.

BENMNYNH MEeHee

YpaneHue HUTPUTOB

HEe rapaHTMpoBaHO,  TaK
KaK Hapsay C UX OKucne-
HMEM B HWUTpaTbl MpouC-
XOOMT reHepauuss U3 am-

MOHUIHOIO a3oTa.

YacTb KOHCTPYKLUMK CMo-
cobHa 3agepXxumBaTtb
B3BELLUEHHble  BellecTBa
o 3-5 wmr/n, ogHako aTo
MOXeT NPOTUBOPEUNTD

OKUCTIUTENBbHOW (PYHKLIMM

Heobxogumoe Bpemsi npe-
6biBaHNs okono 1-2 4 (3aBu-
CUT OT 3arpsi3HEHHOCTWN BXO-
aawen Bogpl). CyulecTBeH-
Hasi CTOMMOCTb 3arpy304HOro

maTtepwuana.

YBenuyeHme obuiero pacxo-
0a BO3fyxa Ha aspauuio Ha
15 % — 30 %.

CtoumocTtb ypanexnus 1 kr
BINK nnn ammoHunHoro asota
MHOIOKpaTHO BhbIIE, YeM Ha
cTaguu Ouonornyeckomn

OYUCTKN

CyulecTBeHHOE yBenuye-
Hue pacxoga JnekTpo-

aHeprMM  Ha  npoLecc

ounctknm — go 30 %.

PeareHTbl

He NCNoJb3YyTCA

Hoouunctka Ha unb-
Tpax, B TOM u4ucre c
ncrnonb3oBaHMEM pea-
reHta (®/OP)

ObecneuunBaloT yganeHve
B3BELLEHHbIX BELLECTB A0
3-5 mr/n, a Takke CHmxe-
BMNK okono 0,3-

0,5 mr/mr

Hue
yOaneHHom
B3BECM U TSKENbIX Me-
Tannos Ha 15 % — 30 %
3a cuyeT wux ypaneHud
BMECTEe CO B3BecCbio. [lpu
UCNONb30BaHUN  pearex-
ToB (PP) obGecneunBaet
OYUCTKY (O00YMCTKY) OT

docaTos

3HaunTenbHble KanutanbHble

BITOXEHUA Ha YCTaHOBKM

dunbTpaumn.  CylecTBeH-

Hble J3KcniyaTauuoHHble 3a-

TpaThl.
CtoumocTb yaoaneHuss 1kr
3arps3HEHMI  MHOTOKpPaTHO

BblLLE, YEM Ha cTagum Guono-

rMMYECKON OYNCTKN

Onsa

TpoB —

3€PHUCTBIX  PUnb-
3HaYnUTENbHbIE
3aTpaTbl 3MEKTPO3HEpPrumn

Ha MPOMBbIBKY.

Mpn peanusaunn ypane-
HUa doccopa — 3Ha4u-
TenbHbIA pacxoq peareH-

TOB
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Co0TBETCTBME OCHOBHbLIM KpUTEpusiM onpeaenexnms HOT

OppeKkTnBHOCTL
peLueHns
OkoHOMUYecKas
T 9KOJIOrMYECKMX MpumeHeHne
exHonornn 3 HEKTUBHOCTb
npobnem. pecypco- u aHeprocbepe-
ee BHeapeHUs
YpOBEHb HEraTUBHOMO raloLmx MeToaoB
. 1 aKcnnyaTauum
BO34ENCTBMSA
Ha OKpyXKatoLLyto cpeay
CoBmecTHoe  npume- | CoBMecTHOe npumeHeHue | CymMapHble  3atpaTbl  no | CymmapHoe notpebnexHve

HEeHMe [OO0YUCTKU B
bvodhunbtpe ©n B
unbTpax
(B® + O/OP)

Nno3BonsieT MNONy4YnTb Kak
rnybokoe oKkucneHue,
obecneunBaemoe b®, Tak
N CHWKEeHWe copepkaHus
B3BELUEHHbIX BELLECTB Kak

npw ncnons3osaHnm O

ctagnam bd n ©

3HeprMmM M pecypcoB Mo

ctagnam b n ¢

1) Bce TexHonormm GUonorndeckort OYUCTKM Hmke Mo Tabnuue oGecrnevmBaloT aHamnormyHyo agdeKkTus-

HocTb no BI1K.

TexHonornm 4oO04YnUCTKM npuMeHnMbIl Nocrie BCeX ONMUCaHHbIX pa3HOBVID,HOCTel7I owvono-

rmyeckon ouucTtku. Kcnonb3oBaHue (*)VIJ'IprOB OOO4YNCTKMN HE OKa3blBa€T CYLECTBEHHOIO

BNUAHUA Ha yJaneHne CcoedWHEeHUW a3oTa, a Takke ocdopa (ecnu nepen HUMMU

He NPUMEHSIIOTCSA peareHTbl)
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Tabnuua 4.9 — AHanua TexHonormi nognpouecca obessapaxunsarus [CB Ha npegmeT

COOTBETCTBUA Kputepuam onpegenenms HAOT

TexHonorum

CooTBeTCcTBME OCHOBHbIM KpuTepusam onpeaenedns HOT

O peKkTUBHOCTb peLLeHUs 3Ko-
nornyeckux npobnem.
YpoBeHb HeraTUBHOIO BO34eN-

cTBuA

Ha OKpYyXXaloLLyto cpeay

OKoHoOMuMYeckas adpdpek-
TUBHOCTb €€ BHEAPEHUS U

aKcnnyatauuum

MpumeHeHne pecypco- n
3HeprocbeperatoLmnx me-

TOOOB

XnopupoBaHue C

MCMONb30BaHNEM
Kugkoro  xropa
(KX)

OdpekTnBHO peluaeT npobne-
My obessapaxuBaHusi OT Oak-
Tepun. HepoctatouHo adhdpek-
TMBEH MO OTHOLUEHWIO K BUPY-
caM M uucTam natoreHHbIX npo-
ctenwmnx. HaHocuT npsimon u
OYEeBUOHLIN Bpen OKpyKatoLen
cpege 3a cyeT cbpoca B BOA-
Hblh 0OBbeKT obe33apaeHHOwN
BOAbl C OCTaTOYHbIM coAepxa-
HMEM aKTUBHOrO xriopa, xnopa-
MUWHOB, XITOPOpPraHMyeckmnx Cco-
e[MHEeHUN. 3TO HaHOCUT yLLepb
BCEM TMOPOOUOHTaM, a TaKke
NPVMBOAUT K HAKOMIIEHUIO XI1O-
pOpraHNyecKknx COeanHEHUN B

NULWEBON Lenn U B JOHHbLIX OT-

TpaanuUNOHHbIN
no
BPEMEHM TaKKE M CaMbIM

meToa,
ObIBLLMIA HeJaBHero
neweBbiM. B HacTosllee
BPEMSI €ro CTOMMOCTb YKe
He HMxXe

Y®-06e33apaxxmBaHus.

HeBbiCOKMe KanuTanbHble
BINOXeHu4d, CylWleCTBEeHHblIe

JKCnnyaTauynoHHble 3aTpa-

Tbl Ha XNop.
CyLuecTBEeHHbIN rpago-
CTPOUTENbHbLIN  HegocTa-

TOK — OTYYXOEHue Teppu-
Topunn C33 BoOKpyr xnopa-

TOPHBIX YCTAaHOBOK MO Tpe-

OHepronoTpebneHne HU3-

Koe.

PecypconoTtpebneHune cy-
LLleCTBEHHOE, OAAHAaKO, XNop
nony4aroT Kak HenM3BeXxHbIin
NPOAYKT Npy NPOU3BOACTBE
rmgpokcuga HaTpus arnek-

TPONU30M Xropuaa HaTpusi

OoBaHusIM XJop-
NOXeHnsaX
BesonacHocTH
XnopupoBaHue c|3PPEKTUBHOCTD — SkcnnyaTauuoHHble 3aTpa-

ncnonb3oBaHnemMm
rmnoxnoputa

HaTpus (MX)

He npesBblllaeT TaKoByO AO51A

xropa

Tbl 3HA4YUTENNIbHO Bbille,

4yemM npu wuncnonb3oBaHUn

xnopa. OTcyTcTBME NpO-
onem c Xnop-
B6e3onacHOCTbO
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CooTBeTCcTBME OCHOBHbIM KpuTepusam onpeaenedns HOT

O peKkTUBHOCTb peLLeHUs 3Ko-

nornyeckux npobnem.

OKoHoOMuMYeckas adpdpek-

MpumeHeHne pecypco- n

TexHonorun
YpoBeHb HEFaTUBHOTO BO3A4eN- | TMBHOCTb €e BHeAPEHUs U | 3Heprocbeperawowmx me-
cTBYSA akcnnyaTauum TOOOB
Ha OKpyXXaloLlyto cpegy
XnopupoBaHue O hekTUBHOCTL —  aHamnoruu- | QkcnnyataunoHHble 3aTtpa- | B gononHeHne k noTtped-

nobbiM  MeToAOoM
C hexnopuposa-
Huem (X/TX + OX)

Ha X/XI. YcTpaHsieTca Hera-

TUBHOE  BIiMAHWE  aAKTUBHOIO
Xnopa. HeratnBHoe BnusHue
XnoporpaHn4eckmnx coegunHe-

HUI, aHanornyHoe X/IXI

Tbl (MpU Hagnexawem Ae-
XNOpMpPOBaHNN) MaKcu-
MarnbHbl U3 BCEX MEeTOdOB

obes33apaxuBaHus

NIEHNIO  XIOp-peareHToB,
ana obecneyeHus 9Koro-
rmyeckn 6GesonacHoro wuc-
Nnonb30BaHUA Takke Tpe-
OyeTca npuvMeHeHue BOC-
CTaHaBNMBAIOLLETO pea-

reHta (cynbuT HaTpu1s)

O6e3s3apaxuBa-
Hne Y®-obnyde-

HueMm (YOP)

MonHasa adpdekTuBHOCTL 00e3-
3apaXuBaHusi MO BCEM MUKPO-
Buonornyeckum 3arpsi3HeHuUsM,
KoTopble HeobxoaMMoO yaanuTb
B AdaHHom nopgnpouecce. OT-
CyTCTBME Kakux-nnbo noboyHbIX
HeraTMBHbIX MOCNEeaCcTBUA ANns

OKpyXatoLien cpeapl

CyLlecTBEHHbIE KanuTarb-
Hble BIIOXeHMs Ha obopy-

posaHue. OgHako B cpaB-

HEHUN c XITX
He TpebyeTCca KOHTaKTHbIN
pesepByap, cknagbl pea-
reHTa.

Takke CyleCTBEHHble 3KC-

nnyatauyuoHHble 3aTpaThbl:

- Ha QJ3NEeKTPO3HEepPrn Ha

paboty Y®-namn;

- Ha NepuoanYECKyl0 3ame-

Hy Y®-namn

CyuwiectBeHHoe mnoTpebre-

HVE 3MEKTPOIHEPTUN.

MoTpebneHne peareHTOB
(Ha oumucTky nammn) MUHW-

ManbHO nNnbo OTCYTCTBYET
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Tabnvua 4.10 — AHanua TexHonormi nognpouecca ctabunmsaumm ocagka 'CB Ha npegmeTt

COOTBETCTBUA Kputepuam onpegenenns HAOT

TexHonorum

CooTBeTCcTBME OCHOBHbIM KpuTepusam onpeaenedns HOT

O peKkTUBHOCTb peLLeHUs 3Ko-
nornyeckux npobnem.
YpoBeHb HeraTUBHOIO BO34eN-

CTBUSI HA OKpY’KaloLLyIO cpeay

OKoHoMMYeckasi
3hEKTUBHOCTL €€ BHe-

PeHVsi 1 3KCryaTaumm

MpumeHeHne pecypco- n
3Heprocbeperarowmx me-

TOOOB

MeTtaHoBoe cbpa-

xuaHue (MC)

Bbicokuii pacnag opraHu4ecko-
ro BellecTBa ocagka (o 50 %).
3HauuTenbHass  CTabUIbLHOCTb
cbpoxeHHOro ocagka. 3Hauu-
TENbHOE 3aMeLLeHNe 3JHepro-
pecypcoB npu ytunusauum o6-
pasytouleroca 6uorasza. Ob6pa-
0oTka B TEPMOGUITLHOM PEXU-
Me npu cobniogeHun perna-
MeHTa obecneuynBaeTr obessa-

paxunBaHune.

3akpbITbi Npouecc, He BnuaeT

Ha aTMocepHbI BO3ayX

3HauuTenbHLIN 06bEM CO-
OpyXeHun. Bbicokaa cTtou-
MOCTb CTpOUTENbLCTBA Me-
TaHTEHKOB, 00OpyLoOBaHMS

ans ytunusauumn 6uorasa.

OkynaemocTb BHeape-

HUS — He MeHee 6 neTt

OHeproreHepupyLWnn mMe-
TOd, MO3BONSIET [OBECTU
ocC
CB aHeprnen go 50 % —

100 %.

camoobecneyeHne

He notpebnsaet peareHToB.
B coBokynHOCTU C Apyrumu
TEXHOMNOrMsAMU MOXeT
obecneunBatb pekynepa-
umio 4yactu cpocdopa, BXo-
OSLero B YMCnNo 3arpsisHe-

HWIA CTOYHOW BOAbI

AspobHaa cTabu-

nunsaums (AC)

HeBbicoknii pacnag opraHuye-

CKOro BeLlecTBa ocagka
(20 % — 25 %). OTHOCcuTENDb-
Hasa cTabunbHOCTb obpaboTaH-
Horo ocagka. He oGecneunBaet
obessapaxunBaHus. BoigeneHve

amuccui B atmocdepy

3HauuTenbHbIN 06BbEM CO-
opyxeHun (conoctaBum C
obvemom ans bO), ogHako
NPOCTOMN KOHCTPYKUUK. Bbl-
COKMe 3KChnyaTauuoHHbIe

3aTpartbl (Ha aspaumio)

OueHb BbICOKMM pacxoa
BO3adyxa Ha aspauuio (npwm
pacyeTe Ha BbICOKYHO CTe-
cTabunusagum

NneHb He

MeHee Y2 pacxoga Ha BO)
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TexHonorum

CooTBeTCcTBME OCHOBHbIM KpuTepusam onpeaenedns HOT

O peKkTUBHOCTb peLLeHUs 3Ko-
nornyeckux npobnem.
YpoBeHb HeraTUBHOIO BO34eN-

CTBUSI HA OKpY’KaloLLyt0 cpeay

OKoHoMMYeckasi
3hEKTUBHOCTL €€ BHe-

PeHVsi 1 3KCryaTaumm

MpumeHeHne pecypco- n
3Heprocbeperarowmx me-

TOOOB

KomnocTtupoBaHue
(KO)

Crabunusaums n rymmudmkaums
opraHN4eckmnx BELLECTB,
YMEHbLLUEHNE MACCbl, CHUKEHMWE
BMNaXHocTn, obessapaxmBaHue,
MCYe3HOBEHNE HEenpUsITHOro
3anaxa, ynyduweHue duU3nKo-
MEeXaHW4YeCKnx CBOWCTB, obec-
neyeHve ToBapHOro Buaa, nog-
roToBka K pganbHeulemy uc-

Nnonb30oBaHUIO B KayecTtBe

y,u,o6peH ma wunnn KOMMNOHEHTa
ana npuroToBeHnA noy-
BOrpyHTOB

3aB03 HanonHutens, 3Ha-
ynTenbHble nnowann (nu-
60 06BbLEMBI COOpYXEHUN),
OfHaKO 4Ype3Bbl4aNHO Mpo-
cTon

KOHCTPpYyKUUK, Onu-

TenbHOCTb npouecca 2—
6 mec). Bbicokmne akcnnya-
TauMOHHble 3aTpaTtbl (Ha
aspaumio nmbo Ha MOTOp-
HOe TOMNMBO), OAHAKO HU-

Xe, yem npu AC

Bo3mMoOXHO wmncnonb3oBaHue
roTOBOro KoMnocTta Ans co-
KpallueHnsa obbema Hanos-

HuTena — ao 30 %.

Wcnonb3oBaHne  Guonpe-
napatoB Anst MHTEHCUGU-
Kauumu npouecca M cokpa-

LLIEHMS CPOKOB.

Bo3moxxHO nposegeHne
npowecca TONbKO C MOMO-
Wb crneumanbHONn TexXHW-
kn, 6e3 anektpoaHeprun. C
GonbwMMK  Tpygo3aTtpara-
MU BO3MOXHO MpOBedeHne
npouecca C  MNOMOLLbBHO
cTaHOapTHOM  CTpouTerb-

HOW TEXHUKM.
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Tabnvua 4.11 — AHanua TexHonormmn NoANPOLIECCOB CoKpalleHns obbema ocagka 'CB Ha npeagmeTt

COOTBETCTBUA Kputepuam onpegenenns HAOT

CooTBeTCcTBME OCHOBHbIM KpuTepusam onpeaenedns HOT

O peKkTUBHOCTb peLLeHUs 3Ko-

OKoHOMUMYeckas adpdek-

MpumeHeHne pecypco- n

TexHonoruu norn4yeckux npobnem.
TMBHOCTb €€ BHeJpeHusa N | 3Heprocbeperarowmx me-
YpoBeHb HeraTUBHOIO BO34eN-
akcnnyaTauum TOOOB

CTBWSI HA OKpYXaloLLyto cpeany
MexaHunyeckoe YMeHblIaeT Maccy ocagka | Hanbonee pgoporoctosiwun | B rpynne texHonormn MO
obe3BoxuBaHme | BbICTPO 1 3P GPEKTUBHO. mMeToz. €CTb KaK O4YeHb aHeprocbe-
(MO) Bbicokasi CTOMMOCTb 0Go- | PEraroLme (WHekoBble 1

HeratuBHble BO3OEeNCTBUS Ha

okpyxalolilylo  cpeay
CTBYIOT

oTCyT-

pyAoBaHUs, €ero Tekyllen

akcnnyaTaumu, Heobxoau-
MOCTb pasmelleHusl B 3aa-
HUK.

MoTpebnenune peareHTa
(cbnokynsiHTa) —  Makcu-

MarnbHoe cpeauM MeTo[oB

06e3BoXnBaHUSA

JNNIEHTO4HbIE I'IpeCCbI), TakK "

SHEProeMkue TEeXHONornu
(ueHTpudoyru).
MNotpebnenHne peareHTa

HeBeJIMKO no Macce, ogHa-
KO CyLleCTBEHHO No CTOou-

MOCTU

Moacywka u BbI-
JepXka 0cagKoB
Ha WNOBbIX MMO-
wagkax B ecTe-
CTBEHHbIX

Busix (UIM)

ycro-

OnuTtenebHbIn npouecc. dddek-
TMBHOCTb 3aBUCUT OT cobnioge-
HUSA pernameHTa M KnumaTtude-
ckux ycnoBuin. CyllecTBeHHble
ammcemmn B aTtmocdepy.

B cnyyae BoO3ropaHua BbICY-
LUeHHOro ocajka o4eHb Oonb-
wne amMumccun. YpoBeHb 3a-
rPA3HEHUS TPYHTOBbLIX BOA 3a-
BUCUT OT KOHCTPYKLUUKN N reono-

r’M4YyecKknx yCJ'IOBI/II7I

an/l HanM4MM OOCTaTOYHON
ana pa6OTbI no pernameH-
Ty nnowaan umnosbiX nNno-
WwanoK 3akcnnyataunoHHbIe

3aTtpaTtbl MUHUMAlbHbIE.

Ha BHOBb co3gaBaeMbIX
ob6bekTax 3aTpartbl Ha CO-
30aHne nnowagaoKk O4YeHb

oonblLuve

MoTpebneHune 3reKTpo-

3Heprum onpenenseTcs
JanbHOCTBIO  pacrnornoxe-
HVS1 UMOBBIX NIOLLAaoK (3a-
TpaTbl Ha Nepekayky ocagka

W CITMBHOW BOApbI).

[JononHuTenbHble 3aTtparsl
MOTOPHOrO TOMMMBa Ha pa-
GOTbl MO BOPOLUEHUID U

crpebaHuio ocaaka.

PeareHTbl

He NCNoNb3YyTCA
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TexHonorum

CooTBeTCcTBME OCHOBHbIM KpuTepusam onpeaenedns HOT

O peKkTUBHOCTb peLLeHUs 3Ko-

nornyeckux npobnem.

YpoBeHb HeraTUBHOMO BO34eN-

CTBUSI HA OKpY’KaloLLytO cpeay

OKoHoOMuMYeckas adpdek-
TUBHOCTb €€ BHEAPEHUS U

aKcnnyatauunuum

MpumeHeHne pecypco- n
3HeprocbeperatoLmnx me-

TOOOB

CryweHne, nog-
CyllKa U BblOEpX-
00-

paboTaHHbIX ¢hno-

Ka 0canKos,
KynsHTamu, Ha
WMNoBbIX nnowag-

KaX B €eCTeCTBEH-

AnanornyHo WI1. Omuccumn B
aTmocdepy U B rpyHTOBblE BO-

Abl TaKXe COoKpalleHbl

MoTpebHOCTb B nowagsx

HWXXe B HECKOJ1bKO pas

OneKTpo3Heprus n MoTop-
HOe TOMNMBO — aHanormy-
Ho WAI.

Pacxon peareHTa — Mu-
HUMarnbHbIA M3 BCEX Tex-

HOIOrMI, rae OH NnpuMeH4a-

eTcs

HbIX YCIOBUSIX

nno)

Tepmnyeckas CokpalleHne maccbl ocafka | YaenbHble — KanuTanosno- | Boicokoe notpebnexne
cywka (TC) npuMepHo B 4 pa3a, o0beMa — | XeHust Ha 1 Kr yganeHHOW | SNeKTPUYEeCKon U TENITOBOW

B 3 pa3a. CouncTtBa ocajgka on-
TMMarnbHbl AN pasHoobpasHbIX
BWLOB €ro MCNosib30BaHUs: Kak
ynobpeHue,

Tonnmeo, W30Nun-

PYIOLLNIA CFOWN Ha MNOSIUIOHE.

HeratuBHoe BO3gencTBMe Ha
atMmoccepy (HenpusaTHble 3a-
naxu) Moxet ObITb NpegoTBpa-

LLEeHO cncteMmamMm O4YUCTKHU

BNaru CyLleCTBEHHO BbiLle,
yem npu MO. Toxe n ans
3KCMMyaTauMoOHHbIX 3aTparT.
Ucnonb3oBaHne TC 6e3
MC,

obecne4ynBaTtb

KOTOpoe  MOrno Obl
TennoBown
3Hepruen, pesko nosbllla-
€T 3KcnnyaTauuoHHble 3a-

TpaThbl

Heprun. PeareHTbl nouytu

He NCNoNb3yKTCA
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CooTBeTCcTBME OCHOBHbIM KpuTepusam onpeaenedns HOT

O peKkTUBHOCTb peLLeHUs 3Ko-

OKoHoOMuMYeckas adpdek-

MpumeHeHne pecypco- n

TexHonoruu norn4yeckux npobnem.
TMBHOCTb €€ BHeJpeHusa N | 3Heprocbeperarowmx me-
YpoBeHb HeraTUBHOMO BO34eN-
akcnnyaTauum TOOOB

CTBWSI Ha OKpYXaloLLyto cpeany
Cxwvranne  (Tep- | CokpalwieHne Maccbl oOcagka|YgenbHble —KanuTanoBno- | Beicokue 3aTtpaTtbl  amnek-
MOYTMM3aLms) oonee yem B 10 pas. lNepeBopn |XeHnss Ha 1 Kr yaaneHHowm | TPO3HEepPrumn.
(CXK) BCEro OpraHM4eckoro BeLiecTsa | Bnaru CYLECTBEHHO Bbllle, | £ NPeBAPUTENBHON

ocajKa, KOTOpbI  He MOXeT
HaWTN NPUMEHEHUs, U3 POPMbI
oTxoga B ¢hopmy BbIOpOCOB B
atmoccepy. Bbibpocbl  moryT
ObiTb OuMLEHbl OT [BYOKMCM

Ccepbl, OKMCMOB as30Ta, Mbiu,
TOKCWMYHBIX OpraHU4eckux Be-
wects. Bwibpoc yrnekucnotsl

HEn3oexeH.

3ona OT CcXuraHust ocagka siB-
ngetca oTxodom 4-ro knacca
OnacHoOCTU (OaHHble Mo ycTa-

HoBkaM B CaHkT-leTepbypre)

yem npu MO. Toxe n ans
3KCMMyaTauMoHHbIX 3aTparT.
CyuiectBeHHO Jopoxe
pasmelleHne ocagka Kak

oTxoaa.

TwaTtenbHasi o4MCTKa Bbl-
OpOCOB 3HAYMTENBHO YAO-

poxaeT npoLiecc

cywkn TpebyeT wucnonb3o-

BaHWA TONNnBa.

Bbicokne 3aTtpaTtbl peareH-

TOB Ha O4YUCTKY BbIOPOCOB

Mo pesynbTaTtam CpaBHUTENBHOIO aHanM3a npuMeHnTensHo kK obbektam OC MCB, oT-

HOCMMbIM K 1- KaTteropum B cooTBeTCTBUM C PepepanbHbiM 3akoHOM oT 21.07.2014 r.

Ne 219-®3 [32] (Ha4ymnHaga co cpefHuX), BblaeneHbl cnegyowmne TeXHONOrnmmn, B NosiHOM Mepe

obecneynBaroLne BO3NOXKEHHbIE HA HUX (DYHKLIMM:

1. Mpynna noanpoueccoB OYUCTKM M AOOHMUCTKM OT OpraHNYecknx CoeauMHeHun, coean-

HeHU asoTa n occopa: CHUKEHMe COPOCOB BCEX LiENEBbIX ANA AAaHHOW rpynnbl 3arpa3Hs-

owmx Bewects (cMm. Tabnuuy 4.12).

OTO6paHHbIe TEXHONOINNMM OTHECEHbI K ornpeaesyieHHbIM YCIOBHbIM rpynnamMm BOAHbIM

0OBbEeKTOB, UCXOAA U3 COOBOpaXEeHUN 3KONOro-aKOHOMMYECKON 3DIEKTUBHOCTU UHBECTULMI

BO u3bexxaHne HepaumnoHanbHbIX 3aTpaT U NOTpeGrieHns pecypcoB.
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Tabnvua 4.12 — lNepeyeHb HOT 04NCTKN 1 JOOYNCTKM OT OpraHNYEeCKUX COeaUHEHUI, COeOMHEHNI

asoTta un dpocchopa

O6o3Ha4veHune kaTeropum
OKonornyeckne ycrnoBusi B BOGHOM 00bek-
TexHonorun BOAHOro 06bekTa
Te
MO 3KOJTOMMYECKMM YCIOBUAM

BH Ocobble ycnoBus No COAepXaHUIo a3oTa U r

docdopa B BOOHOM 0O6BbEKTE
BHA Ocobble ycroBusi No coaepxaHuto doc- r

dopa B BOOHOM 00bEKTE
BHOB® OKOMOrMyeckn ycTomumBbie BOAHbIE O0b- B

eKThbl
BHOB®-A, BHOX® OcHoBHas rpynna BogHbIX 00BbEKTOB b
(BHOBX® / BHOB®-A / Haubonee oxpaHsiemble nnu Havbonee yAas-
BHOB®) + (® / ®P) BUMble BOAHblE OO BEKTHI A
BHAO + ®P

Takum ob6pasom, TexHonorna BO He cooTBecTByeT kputepuam HOT ana obbekTtos,
OTHOCUMbIX K 1-1 kaTeropumn, TexHonorna bH — gna Bcex HOBbIX 06BHEKTOB (KpOME BO3MOX-
HbIX CUTyaumn cbpoca B BogHble 06bekThbl kateropum IN).

2. MNopnpouecc obeszapaxmBaHusa. LleneBon (OyHKUUM — NOMHOM AEe3NHMEKUUN OT
BCEX MUKPOOMOMOrMyecknx 3arpsasHeHnn yaoBneTBopsaeT Tonbko Y®-ob6essapaxmBaHne. OHO
Xe obecneunBaeT IKONOrMYeckyto 6es3onacHoCTb AaHHOro noanpouecca. Bece kputepun HOT
BbIMOMHAOTCS.

O6e33apaxmBaHme XJI0pOM U XFOp-peareHTamu He COOTBETCTBYIT Kputepusam HOT
AN BHOBb CO3[aBaeMblX COOPY>XEHUN, Kpome obe33apakmBaHUs TMNOXIOPUTOM HaTpUA Ha
MarnbIX U CBEpXMarnbiX OObeKTax.

3. Noanpouecc ctabunuaaumm ocagka.

Kputepmnam HOT cooTBeTCTBYIOT aHaspobHas ctabunmsauus XXuakmx ocagkos (MeTa-
HOBOE cOpakmBaHME), KOMMOCTUPOBaHNE 0OE3BOXXEHHOIO ocaaka.

Kpome Toro, doyHKumsa ctabunusaunmn BbINOMHAETCS NPU MCNOMNb30BaHUN TEXHOOMN
CYLLKM N CXUraHNS.

AspobHasa cTtabunusaumsa XuUaKMx ocagkoB He yaosnetsopsieT kputepuam HAT, kak

ManoaEeKTUBHbLIN U I3HEProeMKnNin NpoLecc.
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4. Nognpouecchl yMEHbLLEHUA MacChl ocajka.

Kputepuam HOT cooTBeTCTBYIOT MexaHu4eckoe o06e3BOXMBaHUE, a TakkKe NoACYLUKA
N BblOepXKka ocagkoB, 06paboTaHHbIX (ProKynaHTamMu, Ha UNOBbIX NoWanKkax B €CTECTBEH-
HbIX YCMOBUSX.

lMoacywka n BblAepXXka OCadKoOB Ha WIOBbLIX MOLWA[AKax B €CTECTBEHHbIX YCIOBUAX
(6e3 npumeHeHus peareHTOB) He ygoBrieTBopsaeT kputepuam HOT onsa Bcex HOBbIX 06bEKTOB
n ona Bcex 06bEeKTOB, HAYNHAA C KPYMHbIX.

TexHonornyeckme nokasaTenn TEXHOSIOMMN TEPMUYECKOW CYLLUKA U CKUraHUsa cylle-
CTBEHHO NPEeBOCXOAAT TakoBble AN npoueccoB 06e3BoxmBaHUA. O4HaKo C y4eTOM 3KOSMOro-
3KOHOMMYECKON 3aPPEKTUBHOCTM (MO CHMXKEHUIO MacCbl Oocajka Ha eguHuuy 3aTtpaT) OHuU
MHOrOKpaTHO YyCTynalT MeTtogam obe3BoxuBaHus. Tem Gonee, 4TO MpU UCMNONb30BAHUK

ocagka (yoobpeHun, NoYBOrpyHTbI) CHUXKEHNE MACChl HE SIBMSIETCA CaMOLErblo.
4.4.2 Onpepenenue HOT ana NCB

B Tabnuue 4.13 npuBeaeH CpaBHUTENMbHbIN aHann3 COOTBETCTBUSA TEXHOOMMN OYUCT-
kn NCB kputepusam HOT, kpome Tex, 0 COOTBETCTBMM KOTOPbIM CKa3aHO B Hadane pasge-
na4.é4.

Tabnuua 4.13 — CpaBHUTENbHbIN aHanM3 COOTBETCTBUA TexHonorum ounctkun MNCB kputepuam HOT

CooTBeTCTBME OCHOBHbLIM KpuTepuam onpegenenna HOT *

O dekTnBHOCTL
peLleHns
3KOMNOrMyecKnx OkoHoMuyeckasa adppek- | MNMpumeHeHne pecypco- u
TexHonorum PP P pecyp
npobnem. TMBHOCTb €€ BHepeHWs 1 | aHeprocbeperaroLmx me-
YpoBeHb HEraTUBHOTO akcnnyaTauum TOOOB
BO30EeNCTBMSA
Ha OKpyXXaloLyto cpegy
OtneneHne KpynHbIX | Pewaet Tonebko npobne- | HeGonblune kanuTanbHble | He TpebytoT  aHeprum u

BKIIOYEHUA B LMTOBbLIX |My  yaaneHus  rpybbix | BNOXEHUS W 3KchnyaTta- | pecypcoB
3arpaxgeHusx (LL3) BCMbIBAKOWNX M Ocefa- | LMOHHbIe 3aTparhl
ownx  npumecen  (Ha
90 %). MuHumanbHas

apdekTnBHOCTL  yaane-

HMS HePTENPOAYKTOB

261




TexHonorum

CooTBeTCTBUE OCHOBHbIM KpuTepuam onpeneneHua HOT *

O peKkTnBHOCTL
peLleHns
9KOJTOTNYECKNX
npobnem.
YpoBeHb HEraTMBHOIO
BO37eNCTBUSA

Ha OKpyXatoLLyto cpeay

OKoHoOMuYeckas adpdek-
TUBHOCTb €€ BHEAPEHUS U

aKcnnyatauuum

MpumeHeHne pecypco- n
3HeprocbeperatoLmnx me-

TOOOB

OTtcTtamBaHue B npygax — | PagukansHo pelaeT | 3HaunTenbHbIe KanuTanb- | He TpebyoT aHeprun u
otcTorHukax (MNO) TONbKO Npobnemy yaane- |Hble BRoxeHusi. HeBbiCco- | pecypcoB

HUa rpybbIX ocedawoLlmX |Kne  aKcnryaTalMOHHble

npumecen. 3aTparthl

Huskas addeKkTMBHOCTb

yaaneHus  B3BELUEHHbIX

Belects V. YpaneHve

HeTenpooyKTOB  MUHU-

MarbHO
ToHkocnomHoe otcTamBa- | CyulectBeHHas  addbek- | SHaumTenbHble KanuTanb- | He TpebyioT aHeprun u
Hue (TO) TUBHOCTb yOoaneHus | Hele BnoxeHus. HesbICco- | pecypcos

B3BELLUEHHbIX BeLleCTB U |Kne  IKCnryaTalMOHHble

HegTeNPOLYKTOB 3aTparthl
dunbTpoBaHME OTCTOSH- | CywiecTBeHHass  adodpek- | HeBbicokme kanutanbHble | He TpebytoT sHepruun. 3a-
HOM BOAbl Yepe3 KacceT- | TUBHOCTb yaaneHus | BnoxeHus. CpegHue 3KcC- | MeHa 3arpy3ky B kacceTax

Hble (KoanecuupyoLimne)

punbTpbl (KP)

B3BELUEHHbIX BELECTB U
HedpTenpoaykToB. OgHako
HU3Kas HaOeXHOCTb pa-

60TbI hunbTpoB

nnyaTtaunoHHble 3aTpaThl

dusunko-xmmmnyeckas

o4yncTka MeTogamu TOH-
KOCNOWHOro OTCTavBaHus,
dnotaumMm WM KOHTaKT-
HOW hunbTpauuun ¢ npeg-
BapuTENbHOW peareHTHou

obpaboTkom

3HauuTenbHas

adpek-
TMBHOCTb yaaneHus
B3BELUEHHbIX BELECTB U

HegTeNnpPoLyKTOB

3HaunTenbHblE KanuTanb-
Hble BroXxeHus. Bobicokme
aKcnnyaTauynoHHbIe 3a-

TpaThbl

MuHumyMm aHeprun. Cy-
LLeCTBEHHbIN pacxon pea-

reHTOoB
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CooTBeTCTBUE OCHOBHbIM KpuTepuam onpeneneHua HOT *

O peKkTnBHOCTL
peLleHns
9KOJTOTNYECKNX OkoHomMmunyeckas adhdpek- | NprumeHeHne pecypco- 1
TexHonorun PP P pecyp
npobnem. TMBHOCTb €€ BHEAPEHWs U | 3HeprocbeperarLmx me-
YpoBEHb HEFaTUBHOTO akcnnyaTauum TOOOB
BO37eNCTBUSA
Ha OKpYyXaloLLyto cpefy
®PUTOOUMCTHBIE  CUCTEMBI | BHAaYUTENbHAS apdpek- | BHaunTeneHble Kanutanb- | He TpebytoT  aHeprum un
(©0OC) TUBHOCTb yaaneHus | Hble BnoxeHusi. Beicokas | pecypcos

B3BELLUEHHbIX BeLllecTB U
HedhTeNpPoaYKTOB B nepu-
0, YCTOWYMBLIX MOJIOXKU-

TernbHbIX TEMMNEPATYpP.

nnowags. HeBbicokune
3KCMnyaTauMoHHble  3a-
TpaThbl

HeadhdekTnBHbI ans

ouncTku Tanbix NCB
MpumeHeHne anxopHUM B |3HadnTenbHad apdek- | BHaunTeneHble KanuTanb- | QHepronoTpebneHne ang
npyaax-oTCTONHMKaX TUBHOCTb yOaneHus | Hble BRoXeHud. HeBbICO- | coxpaHeHus KynbTypbl
(NO-9) B3BELLUEHHbIX BeLeCTB WU |KMe  3IKChnyaTauMOHHbIE | INXOPHUN

HedpTenpoaykToB. Mepuoa | 3aTpaThl

NPYMEHEHNS  OTFPaHUYEH

2-5 mec, B 3aBUCUMOCTU

OT KNUMaTU4YECKON 30HbI
dunbTpaums Ha 3epHu- | Boicokas adpdektuBHOCTb |Bbicokne — kanutanbHble | CylLEeCTBEHHbI  pacxon

CTbIX 3arpy3kax, C peareH- | yaaneHuss  B3BELUEHHbIX | BMOXEHUsT W 3KCMsyaTta- | SNeKTposHeprnm (Takke u
Tamu unm 6e3 (O/OP) Bewects. Kak npaBuno, | LMOHHbIE 3aTpaThl peareHToB — nNpu  Ux
KaKk NpOMEXyTOYHas cTa- NPUMEHEHNI)
OWst OYMCTKM nocne OT-
cTavBaHus 1 nepepg copb-
LUOHHBIMK unbTpamm
CopbunoHHble  unbTpbl | Beicokasa addekTnBHOCTL | Beicokue KanutanbHble | Boicokun pacxoqn anek-
(CoP) yoaneHnsa HedTenpoayk- | BnoxeHusi. O4yeHb BbICO- | TPO3HEPIUM,  PEeareHToB,
TOB. KMe  aKcnnyaTauMoHHble | copbeHTa
O6pasoBaHue oTtpabo- sarparbl

TaHHOro copbeHTa

1) MoxeT 6bITb BblillE, B 3aBUCMMOCTU OT pa3MepoB nocerieHnda, COCToAHUA 1 TUMOB NOPOACKNX MOYB.
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Mo pesynbTaTtam CpaBHUTENBLHOIO aHanusa npumMeHuTenbHo k obbektam OC [1CB
BblAeneHbl cnegyowme YpoBHU TEXHOMOIMI, NO COOTHOLLIEHMIO 3O(EKTMBHOCTU U 3aTpar:

1. Npynna nognpoLeccoB OYMCTKM OT B3BELLEHHbIX BELECTB U HEPTENPOAYKTOB

OTobpaHHble TexXHONorMM OTHECEHbl K onpefeneHHbiM B Tabnuvue 4.14 ycrnoBHbIM
rpynnam BoAHbIM 0OBbEKTOB NUCXOAA M3 COOBpaKEHMI IKONOro-aKOHOMUYECKON 3(hPEKTUBHO-

CTU MHBECTMLMI BO n3bexaHne HepauMoHarbHbIX 3aTpaTt U NnoTpebreHns pecypcos.

Tabnvua 4.14 — lNepeyenb HOT ounctkm MNCB

O6o3Ha4veHune kaTeropum
Okonornyeckme ycrnosus
TexHonoruu BOLHOro o6bekTa
B BOHOM 00beKkTe
MO 3KOJIOMMYECKMM YCIOBUSAM

OXTO 3Konornyeckn yctonumBble BOAHbIE OOBEKTbI B
OXTO + © / KO, nnbo OcHoBHas rpynna BogHbIX 06bEeKTOB b
TO + d0OC

OXTO +d + CoP Hanbonee oxpaHsiemble unvM Haubonee ysA3Bu- A

Mbl€ BOAHbIE OOBEKTDI

OTHOCUTENBHO ApPYrMx MNpoaHanM3MpoBaHHbIX TEXHOMOMMA MOXHO KOHCTaTMpOBaTb
cnegywoulee:
- 3 — Hepoporue coopyxeHus, HO umetowme 6onee aCTETUYECKMI, YEM IKOSO-
rmyeckmn adpdexT;
- MO — pocTaToyHO AOPOrocTosLLME COOPYXeHUs, obnagarowme HEBbICOKUM 3d)-
doekToMm;
- TO — cToMMOCTb BbllWe, HO 3EKTUBHOCTb HEQOCTATOYHA BbICOKA;
- MO+3 — orpaHnyeHHasa kKnumaTmnyeckas 30Ha NPUMEHEHUS.
2. Nopanpouecc obessapaxnBaHng
Bcem kputepuam HOT cootBeTctBYyeT TOnNbko Y®-obessapaxuBaHne. OHO Xe eauH-
CTBEHHbIN NPUMEHSIeMbIN NPoLLecC.
3. Noanpouecc 06e3BoXMBaHWS Ocagka
YuutbiBaa Hebonblwme macwtabbl OC MCB, ctabunbHocTb obpasytoweroca B 10 u
TO ocapgka, BbICOKOE coepaHne B HEM CyXOro BellecTBa, Xopolne BogooTaarowme CBon-
CTBa, MecKoBble MMoLwagKku, ucnonb3yemble Ars NOACYLUKU BbIFPYy)XXaemMoro ocafka BrosiHe
yoosneTBopsoT Kputepnam HOT, He okasbiBasd BblpaXXEeHHOro HeraTMBHOIO BO34ENCTBUSA Ha
OKpY>KatoLLyto cpeay.
Ocapok oT npoueccoB U3NKO-XMMUYECKON OYUCTKN B CUIY YCNOBMIK CBOEro obpaso-

BaHMA MeHee KOHLEeHTpupoBaH, ero sogootaakoLimne CBOWNCTBA XyXXe, a KOJIn4eCTBO KakK no
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obbeMmy, Tak U MO CyxOoMy BeLLecTBY cywecTBeHHO Gonbue. C y4eToM 3TOro, KpUTepusam
HAOT yooBneTBOpsieT TEXHONOMMA MeXaHN4eCcKoro 06e3BoXXMBaHNA ocagka, NosTlyYeHHOro npu

dunamnko-xummndeckon obpaboTke, NMBO ero 06e3BOXKMBAHUS B rEOKOHTENHEPAX.

Paspgen 5. Hauny4ywme goctynHble TEXHOMOIrMU
HAOT 1

HOT B yacTu nnaHMpoBaHNA MHBECTULUMI U Bbl4ayM 3aaHUN Ha NPOEKTUPOBaHUe, Ha
MoAepHu3aumio n passutne cywecteyowmnx OC CB aBnaeTcs onpeneneHne nepcrnekTmB-
HbIX pacxogoB Ha OCHOBaHUM PaKTUYECKMX OaHHbIX NO AWHAMWKE yAeribHOro BogooTBene-

HWUSI ¥ YUCTIEHHOCTW HacerNeHVsi NOCeneHus.
HAOT 2

HOT B yacTn KOHTpOns (hopMMpoBaHUS COCTaBa CTOYHbIX BO, HE OTHOCSLLMXCS K XK-
NIOMy CeEKTOpy, SIBNSeTCH UCnonb3oBaHWe Bcex (C y4eToM NPUMEHMMOCTU) MeTodoB, nepe-

YynucneHHbix B Tabnuue 5.1.

Tabnwuua 5.1 — NepeyeHb meTogos ansa HAT 2

O6nacTb NnpUMeHeHUs MeToa Kak

Ne MeTopg
HOT

a |Hanuuve ytBEpXOeHHOro B YCTaHOBMEHHOM MOpsiake W OorkHas | YHMBepcarnbHbll
peanusauusi roau4YHOro nraHa KOHTPOIS 3arpsi3HEHHOCTU CTOYHbIX
Bo4 aboHeHTOB, obecneunBatoero 6e3ycrnoBHbIN NPUOPUTET AN
KOHTPONS1 CTOYHbIX BOA abOHEHTOB, MOTEHLMaNbHO OMacHbIX Ans

LICB 1 BogHbIX 06beKTOB

6 |Hagnexauwas pabota ¢ aboHeHTamMn B pamKax OeNCTBYHOLLEro 3a- | YHMBepCarbHbIN
KoHOoAaTenbCcTBa No obecneyeHno mmn HopmaTneos copoca B LICB
3arpsA3HSAIOLWLMX BELLEeCTB, YCTAHOBIEHHbIX MO KPUTEPUIO Heaony-

LeHnst npuumHeHuns Bpega LICB

B |Hagnexawasn pabota ¢ aboHeHTaMu B paMKkax AEWCTBYIOLLEro 3a- | YHMBepcanbHbI
KOHOAATenbCTBa MO OCYLECTBIIEHNIO MMU pasgefieHns MOTOKOB
NPON3BOACTBEHHbBIX CTOYHbLIX BOA M MOBEPXHOCTHbLIX CTOKOB (B MO-

ceneHunsax, 060py,EI,OBaHHbIX cucreMmammn ortesegeHmnda noBepxXHOCT-

HbIX BOA)
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MeTopn

O6nactb NpMMEHEHUA MeToAa Kak
HOT

Hagnexalas pabota ¢ aboHeHTaMu B paMkax AeWCTBYIOLLEro 3a-
KoHoOaTenbCcTBa Mo HedonyleHuto cbpoca B LEHTpann3oBaHHY0

CnctemMy BogooTtBeeHNd He3arpAa3HeHHbIX BO4

YHuBepcarnbHbIN

0 | HanpaBneHune Ha o4uncTky He meHee 70 % rogoBoro obbema NCB | Tonbko ana obvektoB LICB, npegn-
Ha3HayeHHbIX aAnd npvema NCB
e |PasgeneHune noToka CTOYHbLIX BOA Ha 3arpsi3HEHHYI0 U YCITOBHO Yu- | Tonbko gnst o6bektor LICB MNC

CTYI0 4acCTu, CO COPOCOM YCMOBHO YACTON 6E3 OUNCTKM

HAOT 3

HOT B 4yacTM KOHTpONA MNOCTynawLwmUX Ha OYUCTHbIE

COOpPYyXEeHUA CTO4YHbIX BOO U

c6poca O4MLLEeHHbIX CTOYHbIX BO ABJIAETCA UCMOJIb30BaHNE BCEX (C Y4E€TOM I'Ipl/IMeHVIMOCTI/I)

MEeTOo0B, NepeyncrieHHbix B Tabnuue 5.2.

Tabnwuua 5.2 — NepeyeHb meTogos ansa HAOT 3

O6nacTb NpMMEHeHUs MeToda Kak

Ne MeTon
HOT
a |Hanuune n Hagnexalas akcnnyataums npubopoB n3MepeHus pac- | YHuBepcanbHbI
Xo4a NocTynawLwmx (MM OYMLLEHHbIX) BOA, MPUTOAHbLIX K MpUMEHe-
HMI0 Ha CTOYHbIX BOAAX Y MMEIOLLIMX COOTBETCTBYIOLLME aTTecTaThl
6 |Hanuune n cobniogeHve nporpaMmMel MPOU3BOACTBEHHOIO KOHTPONS | YHMBEpPCarbHbIN
KayecTBa BOf
B |BbinonHeHne otbopa npob CTOYHLIX BOA B COOTBETCTBUM C aTTECTO- | YHMBEPCATIbHbIN
BaHHbIMM METOANKaMM
r |Wcnonb3oBaHune aAna npo6ooT6opa aBToMaTUYecKux npobooTbopHu- |Ona OC CB ot kpynHedwmx 1 u
KOB, UCMOMb3yeMbIX B PEXUME HAKOMUTENBHOW CYTOYHOW NpoObI, OT- | Bbile
Gupaemor NPONoOpLUUOHANbHO pacxody NocTynawwmx (MM OYULLIEH-
HbIX) BOg,
O | BbinonHeHve aHanu3oB Npob CTOYHbIX BOA B OpraHu3aumu (nogpas- | YHMBepcarnbHbIN

AeneHun), uMelollert CoOTBETCTBYOLIME aTTecTaTbl, aHanmnsoB no-
CTynaloLLMX CTOYHbIX BOA MO BCEMY MEPEYHIo nokasarteriei, KOHTpo-
NMpyeMbiX Ha cOpoce M OONOMHUTENBHO MO BeLLecTBaM, NpakTuye-
CKM OTCYTCTBYIOLLMM B CTOYHbIX BOAaX, HO OGpasyloLimxcs B Mpo-
Llecce OYMCTKM CTOYHBIX BOA (TONMBKO AMNs OMULLEHHBIX BOA), C yCTa-
HOBJITEHHOM NMEePNOANYHOCTBIO, ONpPeaensieMoii C y4eTOM NMPOou3BOAN-

TENbHOCTU coopy>|<eH|/||7|
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MeTon

O6nacTb NpMMEHeHUs MeToda Kak
HOT

BbinonHeHne aHannsos npo6 nocTynarwmx CTOYHbIX BOA4 OAOMNOSMHU-

TenbHO Ha codepXaHune a3oTa u poccopa no obwmm hopmam

[Ona OC 'CB ot 60onbLlunx 1 Bblle

Ob6ecneyeHne xpaHeHus1 B XOnoausnbHMKE pe3epBHOM Npobbl (YacTb
0TOGpaHHOM eXeaHEBHOM NpoObl CTOYHLIX BOA) B TeYeHwe 7 OHewn
ANs1 BO3MOXHOCTM TLUATENbHOIO KOHTPOMS B CllyYyae BO3HUKHOBEHUS
npobnem, CBSA3aHHLIX C TOKCUYHOCTBIO CTOYHbIX BOA4 MMM APYrMMM

npoABleHNAMNM 3annoBbIX C6pOCOB 3arpA3HALWNX BewecTs

IOna OC I'CB, Ha KoTOpbIX OTMe-
yalTcs npobnembl C 3annoBbIMU
cbpocamm  OT  NPOMbILUNEHHbIX

aboHeHTOB

Hapnexawas (*)MKCGLI,I/IH, XpaHeHune, aHanuna I/IH(*)OpMaLIMI/I O KoIn-
4YyecTBe U Ka4decCTBe MNOCTynawwmx CTOYHbIX BOO B COOTBETCTBUM C

TEXHOJNTOTM4YECKUM pernameHTom

YHuBepcarnbHbIN

1) 3peck 1 ganee Bo BceM pasferne kateropum kpynHoct OC npuMeHeHbl B TEPMUHOSIOTUM, MPUHATON B

BbICOKYKO NMpOn3BOONTENIbHOCTb

pasgene 1 (cm. Tabnuuy 1.18). Npun 3TOM 3anncb, HaNPUMEP, «40 KPYMHbIX BKIIOYUTENBHO» 03HAYaeT, YTo
06nacTbio NPMMEHEHUS SIBNAIOTCA BCE 0OBbEKTHI, KOTOPbLIE MO NPOU3BOAUTENBHOCTM SBMSIOTCS KPYNHLIMMA, FN-
60 MMET MEHbLLYIO NPON3BOANTENBHOCTb. 3anNUChb «OT BOMbLUMX U BbILLE» O3HAYAET, YTO 06nacTblO NpUMe-

HEeHUs ABNAIOTCS BCe 0OBbEKTHI, KOTOpbI€ MO Npon3BOAUTENIBHOCTU ABNAKOTCA Sonblwmmu, 6o nmetot Gonee

HAT 4

HOT B yacTn npMMmeHeHus Hagnexawmx TexHonormm ounctkn CB aBnseTcs ncnonb-

30BaHMe BCeX (C y4eTOM NPUMEHMMOCTIN) TEXHOMNOMI, NepeYncrneHHbIx B Tabnumue 5.3.

Tabnuua 5.3 — NepeyeHb TexHonormi ana HAT 4

TexHonorus/meTop, O6nactb npumeHeHns kak HOT

YpaneHue rpyboamcnepcHbIX nNpuMecen u3 CTod- | YHMBepcarnbHas

HbIX BOf A0 OCHOBHbIX TEXHOMOMMYeckux cragum

OYNCTKU

6 |OtmbiBKa 0TO6pOCOB OT B3BeLUeHHbIX BelwecTB ¢ |[Ons OC 'CB oT cpeaHux v Bbille
Lenblo MOBBICUTb WX CTabMIbHOCTb M COKPaTUTb
HeraTMBHOE BO30EeNCTBUE HAa OKpYKaloLLyo cpeay

B |OcBeTneHne CTouHbIX Bog B npegenax, | [dna OC 'CB oT 60onblumx 1 BbilLe

He yxyaliarwux yganeHue asorta u gocdopa npu

nocneayowen GUonorniyeckon o4UCTke

HOCTK obbekTa M ycroBusaMm cbpoca (B COOTBET- | NNLbI
cteum ¢ HOT 7 v HAOT 8)

Brvonoruyeckas ouyucTka, cootseTcTByowasn kpyn- | Ans scex OC CB, kpoMe nosvumu e) gaHHon Tab-

267




Ne TexHonorusi/meTon O6nacTtb npuMmeHeHus kak HOT

O | JoouuncTka (TpeTudHas o4McTka), B COOTBETCTBUM C | TONbKo npu cbpocax B BOAHble OOBLEKTbI KaTero-

HOT 9 punm A D, ons Bcex OC MCB, kpome cBepxmMarnbix

e Heburonormnyeckas ouncTka CTOYHbIX BOof B MecTax | [Ana ceepxmanbix OC NCB, ¢ nocTtynneHmemM Ha HUX
nepuoanyeckoro npebbiBaHUs nepcoHana u (Mnm) | pacxoga CTOYHbLIX BOA, (hOPMUPYIOLLMMCS CE30HHO,
oTablXaroLWwmx He 6onee 100 gHen B rogy. Kpome cbpocoeB B BOA-

Hble 06BbeKTbl kaTeropum A

X | Obes3zapaxmBaHMe OYULLEHHBLIX BOA C WUCMONb30- | YP-06nyyeHne — yHnuBepcarnbHas
BaHMeM Y®-0BnyueHus, nuGo - runoxnoputom O06e33apaxuBaHne rMnoxnopuTom HaTpUst UNN UHbI-
HaTPUst UMW MHBIMU XIoppeareHTamu (He xnopom) | .. XnioppeareHTamu 6e3 [exnopupoBaHs — Ha Cy-
LLLECTBYIOLLMX 06BbeKTax A0 BOMbLUMX BKIOYUTENBHO,
Ha PEKOHCTPYUpPYeMbIX 0ObekTax? — o HebombLNX
BKIIIOMUTENIBHO, HA HOBbLIX 0ObeKkTax — [0 MarnbIxX

BKITIOYUTESIBbHO.

O6e33apaxmBaHne rMnoxnopuToM HaTpUs U MHbI-
MW XxrioppeareHTamMmy C HagnexaliMm AexfopupoBa-
HMEM — Ha BCex OObeKTax A0 KPYMHbIX BKIHOYMTENb-

HO

1) 3pneck 1 ganee cdpepbl NPUMEHUMOCTU KaTeropuii A—I" UCNONb3yHTCS NPU HaNMYMU COOTBETCTBYHOLLErO
HOPMAaTUBHO-MPaBOBOro 060cHOBaHMA. [1o X NpUHATUSA KO BceM obbekTaM crieayeTt npumeHaTe HOT, npuBe-
OEeHHble B JaHHOM pa3gerie ans kateropun b.

Mcnonb3oBaHne ans Bcex o6bektoB HOT anst kateropumn A, yuntbiBas NOBCEMECTHOE PacrpOCTPaHEHMe
00BEeKTOB nogoTpacnu, He cooTBeTcTBYeT onpeaenennto HAOT B ctatbe 28.1 219-O3 kak HAMMEHbLLENO YPOBHS
HeraTMBHOrO BO3JAEWCTBMS Ha OKPYXaloLlyl cpefy B pacyeTe Ha eQuHUUY ... BbINONHAEMON paboTbl, T.K. He
obecneunt ansa nogotpacnu n 6accermHoB BOAHbIX 06BHEKTOB TpebyeMblit HaMEHbLINA YPOBEHb BO34ENCTBUS.

2 3pecb 1 ganee nop HOBbIMK 06bEKTaMU (COOPYKEHUAMW) NoApa3yMeBaloTCs 06beKTbl, Co3AaBaemble
No 3afaHuo Ha NPOEKTUPOBaHNE, COCTABMEHHOMY Asl HOBOrO CTPOUTENBLCTBA, NOA PEKOHCTPYMpYyEMbIMU 0Ob-
exTaMu (CoopyXeHusIMU) — 0OBbEKTLI, CO30aBaeMble MO 3a4aHWUI0 Ha NPOEKTUPOBAHNE, COCTaBNEHHOMY A1 pe-
KOHCTPYKLMM, OTHOCSLLEMYCS K OOBEeKTy B Leriom, nmbo K noanpoueccy, Ans KOTOporo obnactbe NpuMeHeHus
kak HOT ykasaHa c gaHHbIM orpaHuyeHvem. 34ecb M garnee orpaHnyeHne obractu NpMMEHEHUs TEXHOMOru
(vetopa) kak HOT o3HauyaeT HeobsA3aTENbHOCTL NPUMEHEHUS] AAaHHOW TEXHONormn (MeToda) BHE yKas3aHHOW
obnactn npumeHeHusi. Mcnonb3oBaHue TexHomnorum (Metoza) BHe obnactu npumeHenns HOT He o3HauvaerT
HecooTBecTBMsS gaHHon HOT, ogHako He pekomeHayeTcA

B Tabnuue 5.4 npuBeaeHbl TexHonornveckme nokasatenn gna HOT 4e «Hebuonoru-
Yyeckasi OMMCTKa CTOYHbIX BOA B MecTax nepuvogudeckoro npebbiBaHMs nepcoHana v (unw)

OTAbIXaoLLMX>».
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Tabnuua 5.4 — TexHonorndeckune nokasatenu ansa HOT 4e «Hebuonornyeckass o4MCTKa CTOYHbIX BOL,

B MecTax nepuogmnyeckoro npeboiBaHmsa nepcoHana u (Mnm) oTAbIXakoLWwmxs»

TexHonorm4ecknin nokasatesib: KOHUEeHTpaums 3a-

rpA3HAKoLLEero sewecrtsa B OuNLLEeHHON BOAe

3HayeHwue, mr/n, He 6bonee V

KoHueHTpauunsa B3BeLLEHHbIX BELLECTB 15
KoHueHTpauua BIKs 25
KoHueHTpauua XIMK 80
KoHueHTpauma gpocgopa docartos 1

1 YkazaHHble 3Ha4YeHus npuBeaeHbl Kak cpeaHerogoBble.

HAOT 5

HOT B wactn npuMeHeHus Haanexawmx TexHonormn ounctku NCB aBnseTca ncnonb-

30BaHMe BCEX TEXHOSOMMI, NepevncrneHHblx B Tabnuvue 5.5.

Tabnuua 5.5 — NepeyeHb TexHonormn gna HAT 5

Ne TexHonorus O6nacTtb npuMmeHeHus kak HOT
a |lMpepBaputenbHasi MeXaHWYecKas 0O4MCTKa NMOBEPXHOCTHOIO CTO- [YHMBeEpCcarnbHas
Ka OT KPYMHbIX MEXaHW4YecKUx MNpUMECer M Mycopa MeTOOOM
NpoLueXnBaHns
6 |PasgeneHve NOTOKka CTOYHbIX BOA Ha 3arps3HEHHYIO M YCIOBHO |YHMBEpCarnbHas
UACTYIO YacTu, co cOpocoMm nocriefHen B BOAHble OOBEKTHI.
HanpaeneHne Ha o4unctky He meHee 70 % rogoBoro obbema
MCB, obpa3syroLmnxcs Ha TEPPUTOPUUN NOCENEHNI
B | OuncTka 3arpsi3HEHHOro CTOKa OT TSKerblX MUHeparbHbIX Npu- [YHUBepcanbHas
Mecen (neckoynaBnvMBaHWE) B NMPOTOYHbIX MECKOMOBKAX pasnny-
HOro TMNa UM BO BXOAHOW CEKLUMM akKyMynUpyoLero pesepsya-
pa
r | AKKyMynupoBaHuWe U YCPeAHEHWE 3arpsi3HEHHOW YacTu NocTyna- | YHUBepcasnbHbIA, Ha HOBbIX OObeKTax.
fowero pacxoga (MOXeT OblTb COBMELLEHO C MeXaHU4eCKOM [nst OC MCB [0 HEGOMbLIMX BKIIOYM-
O4MCTKOM) TENbHO [OMyCcKaeTCcs MCMoNb30BaHue
NMPOTOYHBIX CUCTEM OYUCTKM
4 | MexaHu4yeckas ouMcTKa OT B3BELLEHHbIX BELLECTB U HedTenpo- | YHuBepcanbHasi, ¢ y4eToM TOro, 4To
OYKTOB METOLOM OTCTamMBaHus HeuenecoobpasHa npu WUCMNOMNb3oBa-
Hum HOT 6a
e | ObeszapaxuBaHue O4YMLLEHHbIX Bog YP-0bnydyeHnem Y®-06nyyeHue - yHmBepcanbHas
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Ne TexHonorus O6nactb npuMmeHeHus kak HOT

X | OBe3BoxMUBaHME 0OPa3yOLLMXCS 0CAAKOB Ha MNOBbIX (MECKOBbLIX) | YHMBEpPCanbHas
nrowiagkax C MOMOLLbI FEOKOHTEMHEPOB UMW MEXaHWYeCKUM

cnocobom

HAOT 6

HOT B yacTn NnpuMeHeHus Hagnexawmx TexHonorun oynctkun NCB aBnsaeTca ncnonb-

30BaHue, B gononHenue kK HOT 5, ogHOM n3 TexHonornm, nepedncrieHHblx B Tabnuue 5.6.

Tabnwuua 5.6 — NepeyeHb TexHonorumi ana HAOT 6

Ne TexHonorus O6nactb npumeHeHns kak HOT

a | dusmKko-xmmMm4eckas O4YMCTKa CTOKOB OT B3BELUEHHbIX BelwecTB M |Ha HoBbix oObekTax, npu cbpoce B
HedTenpoayKToB MeToAaMy TOHKOCMOMHOrO oTcTamBaHus, droTa- | BofaHble 06bekTbl kaTeropuu BY
UMM NN KOHTaKTHOW hunbTpaumm ¢ npeaBapuTenbHON peareHTHON

obpaboTkom

6 | Pusuko-xmMmmyeckas odmcTka no 6a, ¢ nocneayoLllen 4OOUNCTKOM | Ha HOBbIX obbekTax, npu cbpoce B
OBYXCTyrneH4YyaTon dunbTpaunert Ha 3epHUCTbIX M Koarecuupyto- | BogHble 06bekTbl kaTteropun bY

LWmx punbTpax

B MexaHn4yeckast ouncTka no 5a, Guonornyeckaa ovnctka B MNCKYyC- Ha HoBbIx obbekTax, npu C6pOCS B

CTBEHHbIX UM eCTECTBEHHbIX YCITOBUAX BOAHbIE OOBEKTDI Kateropum BY

r dunanko-xMmmnyeckass oumctka no 6a c nocnefyowen JOOYNCTKOM | Ha HoBbIX obbekTax, npu cbpoce B
dunbTpaumMen Ha OBYXCTYMEHYaTblX 3ePHUCTBIX U COPOLIMOHHBLIX | BoAHblE 06beKThl KaTeropum AD

unbTpax

4 | MexaHuyeckas ouncTka mo 5r, Guonornyeckass oumcTka B UcKyc- | Ha HoBbix obbekTax, npu cbpoce B
CTBEHHBIX UMW eCTECTBEHHbIX YCMNOBUSX, C NocneayoLLein 4o0UNUCT- | BoaHble 06bekThl kaTeropum AL

Kon unbTpaLmen B COpPOLIMOHHbIX hUnbTpax

1 C yyeTom npumevaHus D k Tabnuue 5.3 u npumedanns 2 k Tabnuubl 5.8

B Tabnuue 5.7 npuBeaeHbl TexHonornveckne nokasartenu ans HAT 6.

Tabnuua 5.7 — TexHonornyeckne nokasatenu ansa HAOT 6

TexHomnormyeckuit Eavhiua 3Hauerue anst HAT -2, He Gonee
nokKka3aTtelslb n3MepeHunsa 6a 60 6B 6r 60
B3BelleHHbIE BellecTBa Mmr/n 15 8 15 5 5
HedTenpoaykrhbl Mmr/n 2 1 0,5 0,3 0,1
XMK mr/n 60 50 40 30 30
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TexHonorn4yeckni EovHuua 3naveHue ans HAT -2, He Gonee
nokKkasaTeslb n3mMmepeHna 6a 66 6B 6r 64
BIMKs Mmr/n 12 10 8 5 5
docdop mr/n 1 1 0,5 0,5 0,5
c¢ocpatoB

1 YkazaHHble 3Ha4YeHus npuBeaeHbl Kak cpeaHerogoBble.

2 MNpw cOpoce B BOAHbIN 06BLEKT Noanagarolume Nod AecTBME MeXAYHapOoAHbIX cornalleHuin TpeGoBaHus
cornalleHuin NPUMEHSIIOTCA B TeX Crydasix, Korga OHW XKecTye JaHHbIX nokasaTenei nMbo npeabsABnaoTcs Mo

WHbIM BeLlecTBaMm (nokasartensm).

HAOT 7

HOT B yacTn npuMeHeHNs Hagnexawmx TeXHONOrMm 6Gnonorm4eckon OYNUCTKM Ha 00b-

ektax OC ['CB, HaumHaqa ¢ bonblunx, ABNSETCA MCNOfb30BaHME O4HOW U3 TEXHOMOMMIN, nepe-

YyncrneHHbIx B Tabnuue 5.8, ¢ y4eTOM yCrnoBMin MPUMEHUMOCTW.

Tabnuua 5.8 — NepeyeHb TexHonormn gna HAT 7

O6nactb npumeHenua kak HOAT HOT (npw nc-

Ne TexHonorus Nonb30BaHUM KaK 3aKNYMUTENbHOMW CTaaumn
o4mncTkmn)b
a Buonornyeckas ounctka ¢ HUTpuduKaumnen Tonbko npu cbpocax B BOAHbIE OOBbEKTLI KaTero-
pum M
6] Brvonornyeckaa ounctka ¢ HUTpudUMKaumen n 4a- | ICKnioumTenbHO Onis CYLEeCTBYOLWMX OOBHEKTOB,

CTUYHOM CUMYJSTbTaHHOW AeHUTpUUKalmnen

cbpacbiBalOLWMX OYULLEHHbIEe BOAbl B BOAHbIE
006bekTbl kaTteropunt b—I', Ha KOTOpbIX 3Ta TEXHO-
norus npumeHsietcs u senuunHa UMKOym meHee
15 pocTturHyta He nosgHee, Yem 3a 2roga Ao
BCTynneHusa B cuny TpeboBaHui 06 obssaTens-
HoM nepexoge Ha HAT obbekToB |- KaTeropun B
JaHHOW nogoTpacnuv, U He gonblle 7 net nocre

3TOro CpokKa.

B Bruonornyeckas ouncTka ¢ yganeHvem asota Tonbko npu cbpocax B BOAHbIE OOBEKTbLI KaTero-
pun I
r Ouuctka ¢ OGuonorumdecknm ypaneHmem asota u|[nsa OC NCB co cOpocom BoAHblE OOBEKThI KaTe-
doccopa ropum B 2
a Brvonornyeckasa ounctka ¢ yaaneHuem asota u xu-|[Ona FCB co c6pocom B BOAHble 0OBLEKTbI KaTe-

Muyecknm yganeHmem docgopa

ropun b. [Ana OC He kpynHee 6onbLUnx
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O6nacTtb npumeHenua kak HOAT HOT (npw nc-

Ne TexHonorusa Nofb30BaHUM KaK 3aKNYMTENbHOM CTaaumn
o4mncTkmn)b
e Ouuctka ¢ OGuonorumdecknum ypaneHmem asota u|[Ansa OC 'CB, HaumHas ¢ 6onblimnx, co cbpocom B

docopa ¢ aungocukaumen

xK Ouuctka ¢ OGuonormyeckMm yparneHumem asoTa W

Ouonoro-xumMmyecknm yganeHmem gocgopa

3 Ouuctka ¢ OGuomnormyeckum yparneHumem asoTa W

nodumkaumen

Buonoro-xummyecknm yaaneHuem cocdcopa ¢ auu-

BOoOHblEe 00bEKTHI kKaTeropuumn b

D Bbl60p Mexay TexHonornamm 7Tanie ocyLliecTBndeTca peweHnemMm ynosiHoMo4eHHOro rocyaapcrBeHHO-

ro opraHa B o6nacTu oxpaHbl OKpY>KatoLlen cpeabl B COOTBETCTBUM C NOTPEBOHOCTLIO BOAHOIO obbekTa B Gro-

FeHHbIX 3J1eMeHTax

2 3peck u aanee HOT Ans BoOHbIX OGBLEKTOB YKa3aHHOW KaTeropum ABNAOTCA Te TEXHOMNOrMK, s KOTo-
pbIX AaHHbIE YCINOBUSI NPUMEHEHNST ABNSAOTCA Hanbonee XecTkumu U3 gonyctumeix. Mpumep: HOT 78 — HOT
ansa kateropun I, HOT 7r — ona kateropuu B, HAOT 74 — ons kateropuu b. [1ns ykasaHHOW kaTeropuu apyrue
TEXHOMOormm, KoTopble Y4OBNETBOPSIOT elle 6onee xecTkum TpebosaHuam, 6yayT cooTBeTcTBOBaTh TpeboBa-
Huam HOT, HO NpuMeHeHMe X Ha HOBbIX 0BbekTax (Hanpumep, ucnone3osaHne HAT 74 B ycnoBusx katero-
pun ) HeuenecoobpasHo. OHO AOMOMHUTENBbHO YMEHbLUUT HEraTUBHOE BO34ENCTBUE OT AaHHOro cbpoca
CTOYHbIX BOA, HO NPUBEAET K HEpaLMOHAIIbHOMY PacXxo40BaHUIO CPeACTB, KOTOPLIE MOMM ObITb MHBECTUPO-
BaHbl Ha ApYrux o6bekTax. ATo NpMBEAET K COXPAHEHMIO 3HAUNTENBHO BONbLUEro HEraTUBHOIO BO34ENCTBUS
Ha OaHHbIN BOOHbLIA BAcCenH B LeSIoM, MO CPaBHEHMIO CO CHUXKEHMEM HEraTMBHOIO BO30EeNCTBUSA HA OOHOM

00bekTe, Ha KOTOPOM NMpuMeHeHa bonee addekTMBHasA, HO Bonee JOPOrocTosiLasi TEXHOOrus.

TexHonorndeckue nokasatenu HOT 7 ana ovnweHHON BOAbI NOCNE COOPYXXEeHU Bro-

NOrM4ecKon O4YMCTKN NpmBeaeHbl B Tabnuue 5.9.

Tabnuua 5.9 — TexHonornyeckune nokasartenu gna HAOT 7

TexHonornyeckui EanHnua 3HaveHune ans HAOT, He 6Gonee V-2
rnokasarternb n3MepeHud 7a 76 7B r 70-73

KoHueHTpaLmsa B3BELLEHHbIX BELLECTB Mmr/n 15 12 15 10 10
KoHueHTpauuns BIKs Mmr/n 10 8 8 8 8
KoHueHTpaums XINK Mmr/n 80 60 80 80 80
KoHueHTpauma asoTa aMMOHUMHBIX CO- Mmr/n 2 2 2 1 1
neu

KoHLIeHTpaLuua asota HUTpaTOB Mr/n - 15 93 93 93
KoHueHTpauuns asoTa HATPUTOB Mmr/n 0,2 0,15 0,2 0,1 0,1
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TexHOnornyeckmn Eavuunua 3unavenune ana HAOT, He 6ornee V2

rnokasaTternb n3MepeHud 7a 76 7B r 70-73

KoHueHTpaumsa docdopa docdatos Mmr/n - 2,0 - 1,0 0,7

D YkazaHHble 3Ha4YeHns NpuBeaeHbl Kak CpeHerofoBble.

2 Mpu cbpoce B BOAHbLIN 0OLEKT, NoAnagaroLune nog AeNcTBMEe MeXOyHapOAHbIX COrMalleHuin, Tpe-
©oBaHMA cornalleHni NPUMEHSIOTCS, B TEX Crydasix, KOrga OHM XecTye gaHHbIX NokasaTteneun, nmbo
npegbABNATCA MO UHBIM BELLecTBaM (MoKasaTensam).

3 MNpn COOTHOLLIEHWUWN KOHLIEHTPaLMM aMMOHUIAHOTO asoTta u BIMKs 6onee 0,25 KOHLEHTpaLuio a3oTa

HUTPaTOB AOMNyCKaeTcsl NpUHMMaTh He 6onee 11 mr/n.

HAOT 8

HOT B wacTn NnpuMeHeHus Haanexawmx TexHonornn éunonornyeckom ounctkm NCB Ha
cBepxmanbix — cpeaHnx OC sBngeTca MCNonb3oBaHME OAHOW M3 TEXHONOMNIN, NepeYvYmncrneH-

Hbix B Tabnuue 5.10, ¢ y4eTOM yCnoBui NPUMEHNMOCTMW.

Tabnuua 5.10 — NepeyeHb TexHonormn anda HAT 8

O6nactb npumeHeHusa kak HAT (npu ucnons3oBa-
Ne TexHonorus .
HUW KaK 3aKMioYUTENBHOW CTaannM OYUCTKN)

a MonHasa 6uonornyeckas o4mcTka Ha OC 'CB po HebonbLumx BKNOYUTENBLHO, cbpa-
CbIBaKOLMX OYULLEHHbIE BOAbl B BOOAHbIE OOBEKTHI

kateropuu B.

Ha ceepxmanbix OC ['CB, cOpackiBalowmx o4u-

LLleHHble BOAbl B BOAHbIe 06bEKTbI kKaTeropuu b.

6] Buonornyeckas ounctka ¢ HUTpudukaumen n 4a- | Ha OC 'CB, cOpackiBalolmx OYMLLEHHbIE BOAbLI B
CTUYHOW CUMYNbTaHHOW AeHUTpudukaumnen BOAHble 06bekTbl kaTeropun b-I". UckniountenbHo
ONsl CYLLEeCTBYIOLWNX OOBLEKTOB, Ha KOTOpbLIX 3Ta
TEXHOMOIMSA YXe NpUMeHsieTcss U BenuduHa WM-
KOuym MeHee 15 gocTurHyta He nosgHee, Yem 3a
2 ropga [o BCTynneHus B cuny TpeboBaHuin 06 0bs-
3aTenbHoM nepexone Ha HAT obbekToB |- kaTe-
ropun B JaHHOW MogoTpaciuv, U He gonblie 7 net
nocrne 3Toro cpoka. He npumeHseTcs npu cbpocax

B BOAHble 0O6beKThbI kaTeropmum A

B MonHaa 6wuonornyeckad oumctka ¢ yadanexdvem |[Ha OC CB go cpepHux BknwouvmMtenbHo, cbpackl-
asorta BalOLLMX OYMLLEHHbIe BOAbl B BOAHbIE OOBLEKThI Ka-

Teropun b
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O6nacTb npumeHeHusa kak HAT (npu ucnons3oBa-
Ne TexHonorus .
HUW KaK 3aKMiO4YUTENBHOM CTaann OYUCTKN)

r Bronornyeckass ounctka ¢ yganeHuem asota u xu-|Ha OC CB go cpeaHux BknwountenbHo, cbpackl-

MUYecKUM yaaneHuem gocdopa BalOLLMX OYMLLIEHHbIE BOAbl B BOAHbIE 0OBLEKTHI Ka-

a Ouuctka ¢ OuomnorMyeckMm ypaneHuem asoTta U Teropum A

BMonoro-xnmMmnyecknm yganeHmem docgopa

TexHonornveckue nokasatenu HOT 8 ana ounweHHON BOAbI NOCNE COOPYXXEeHU Bno-

NIOrM4YeCcKon OYNCTKM NpuBeaeHbl B Tabnuue 5.11.

Tabnuua 5.11 — TexHonornyeckue nokasatenu gna HAT 8

TexHonornyeckui EavHuua 3HaveHune ana HAT, He Gonee -2

nokasaTersib nsmepeHuna 8a 86 8B 8r-8n
KoHUeHTpauus B3BELUEHHbIX BELLECTB Mmr/n 15 12 15 10
KoHueHTpauusa BIKs Mmr/n 12 8 10 8
XK Mmr/n 80 60 60 60
KoHueHTpaunsa azotTa aMMOHUNHbIX mr/n
conew 8 2 15 15
KoHueHTpauunsa aszoTa HUTpaToB Mmr/n — 15 12 93
KoHueHTpauusa azota HUTPUTOB Mmr/n 0,25 0,25 0,25 0,15
KoHueHTpauma gpocgopa docartos Mmr/n - 2,0 - 1,0

1) YkasaHHble 3Ha4YeHusl NpuBeaeHbl Kak cpeaHerooBble.

2 Mpwu cbpoce B BOAHbIN 0GBLEKT NoAnagarolme nog aecTerne MexayHapoaHbIX cornalleHuii TpeboBaHus
cornalleHnn NPUMEHSIIOTCS B TEX Cry4dasix, Koraa OHW XXecTye JaHHbIX nokasaTtenen nnbo npeabsiBrsaiTcsa no

MHbIM BELLEeCcTBaM (nokasaTensm).

3) Mpw COOTHOLLEHMM KOHLIEHTPaLMM amMoHUitHoro a3oTa u BIMKs 6onee 0,25 koHLeHTpaLmio a3oTa HATpa-

TOB JoNyckaeTcsa NpuHUMaTh He Gonee 11 mr/n.

HAOT 9

HOT B yacTu npMmeHeHus Hagnexawmx TexHonornn gooumnctkn FCB sasnaeTtca uc-
Nnosib3oBaHMe OAHOW M3 TEXHONOrMn, nepedncrnieHHblx B Tabnuue 5.12, ¢ y4eToM ycrnosumn

NPUMEHNUMOCTHN.
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Tabnwuua 5.12 — NepeyeHb TexHonormn anda HAT 9

Ne TexHonorus Ob6nacTtb npumeHeHus kak HOT

a CoBmecTHOe npumMeHeHue (rno npuHaanexHoctn) |Ha OC 'CB oT cpeaHux Ao KpynHEWLNX BKOYK-
HAOT 7 v HAOT 8 ¢ comunbTpamu/punstpam — 6uo- | TenbHO, cHpackIBaOLLMX OUYULLIEHHbIE BOALI B BOA-
peakTopamu SOOYNUCTKM (C NPUMEHEHNEM, NTMBO Hble 06BbEKTbI KaTeropun A

6e3 NpUMeHeHus peareHTa Ans AONOHUTENBHOIO

ocaxgaenust ocgopa)

6 CoBmecTHOe npumeHenune HOT 8 n 6uonpynos Ha OC I'CB po cpegHux BKntouMTenbHoO, cbpachl-
O00YUCTKM BalOLLMX OYULLEHHbIE BOAbI B BOAHbIE OOBEKTHI Ka-
Teropun A

TexHonorndeckue nokasatenu HAT 9 ons ouvieHHOW BoAbl MOCIEe COOPYXEHUN [0-

OYUCTKM NpuBeaeHbl B Tabnuue 5.13.

Tabnuua 5.13 — TexHonornyeckue nokasatenu ana HAT 9

TexHomnormyeckuit Eankuua 3rauenue Ans HAT, He Gonee -9

nokasarenb N3MepeHus 93 96
KoHLeHTpauunsa B3BeLLEHHbIX BELLECTB Mr/n 5 10
KoHueHTpaums BlKs mr/n 3 5
XMK Mr/n 40 40
KoHLeHTpauusi a30T aMMOHUIMHBIX conent) Mr/n 1 1
KoHueHTpauus azoTta HuTpaTtoB Y Mr/n 9 9
KoHueHTpauus azoTta HuTputos Mr/n 0,1 0,1
KoHueHTpauus docdopa doccatos V) Mr/m 0,5 0,7

1) KoHueHTpauun STUX BELeCcTB MOryT OblTb [AOCTUrHYTbI Kak B nognpoueccax C MpUMeHeHUeM

HOT 7/HOT 8, Tak n B agaHHom noanpouecce HOT 9.
2) YkasaHHble 3Ha4YeHust NpuBeeHbl Kak CpeIHEroloBkLIE.

3) Mpu cbpoce B BoAHbIV 06BLEKT, Nognagaroime noa AencTBne MexXayHapoaHbIX cornalleHuin, Tpebosa-
HUS CornalleHUn NPUMEHSIOTCH, B TeX Cnydasx, Korda OHMW XecCTye AaHHbIX nokasaTtenen, nubo npeaobasns-

I0TCS MO MHbIM BeLLecTBaM (NokasaTensam).

HAT 10

HAOT B yactn cokpalueHma maccbl obpasytowleroca Ha OC ocagka sBnsieTcs ero obes-
BOXMBAHNE C UCMOSIb30BaHNEM OOHOW U3 TEXHOMOrMW, nepedncneHHblx B Tabnuue 5.14, c

y4eTOM YCroBWIA NPUMEHUMOCTMU.
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Tabnuua 5.14 — NepeyeHb TexHonorun gna HAT 10

Ne TexHonorusa

O6nactb npumeHeHns kak HOT

MexaHun4yeckoe obe3BoxusaHue

YHuBepcanbHas

YnnoTHeHne n noAacylwika Ha nnosbIX nio-

Kak BpemeHHoe pelueHune Ha OC 'CB go cpegHux BkIto-

Lagkax YUTENBHO, MPU YCNOBUM NOJTyYEHUSA OCaZKa C CoAepXKaHu-
€M CyX0ro BellecTBa He MeHee 25 % n OTCYTCTBUSA Bblpa-
YKEHHbIX 9KONOrMYeCcKNX N CaHUTapHO-TMrMeHnYecKnx npo-
6rem
B CrywieHune 1 noacyllka Ha UNoBbIX NIo- Ha OC I'CB go 60nbLUnx BKNIOYMTENBHO, NPU YCNOBUMU
Wwaakax ¢ npumeHeHveM prokynsiHTa nony4YeHns ocafka c Coaep>xaHuem Cyxoro BelecTsa

He MeHee 25 % 1 OTCYTCTBUS BblpaXXeHHbIX 9Konornye-

CKUX U CaHUTaPHO-TUrMneHNn4ecKnx np06neM

1) Bkritoyast punbTpytoLMe MeLLKK Kak anemMeHT obopyaosaHusa ans OC cooTBeTCTBYOLLEero Maclutaba.

TexHonornveckue nokasatenu HAOT 10 npuBeneHsl B Tabnuue 5.15.

Tabnuua 5.15 — TexHonorn4yeckue nokasatenn HOT 10

TexHonorn4eckun Ennnunua 3HaveHne ana HOT,
rnokasaTtersnb n3mepeHusi He meHee ¥

CopaepxaHue cyxoro BelLecTBa B 06e3BOXXEHHOM Ocajike:
- Npn 06e3BOXNBaAHUM CMECK ocaaka NePBUYHbIX OTCTONHUKOB U %
N36bLITOYHOrO aKTUBHOIO Mna 25
- Npn 06€3BOXNBaAHUMN TONbKO U3ObLITOYHOrO aKTUBHOIO Una % 20
KoHLeHTpauusa B3BeLLEHHbIX BELWECTB B ounbTpaTte Mmr/n 500
KoHLeHTpaums B3BELLEHHbIX BELLECTB B CNMBHOM Boge (anst 106) Mmr/n 1000
KoHLeHTpaumsa B3BELLEHHbIX BELLECTB B CNMBHOW BoAe (4ns 10B) Mmr/n 300

1) YkasaHHble 3Ha4YeHus NpuBeaeHbl Kak cpeaHeroaoBble.

HAT 11

HOT B yactn ctabmnusauum opraHM4eCcKoro BelecTBa ocagka siBfgeTca UCnonb3oBa-

HMe OOHOWM M3 TEXHOMOMIA, NEPEeYNCIIEHHbIX B Tabnuue 5.16, ¢ y4eTOM YCNOBUIA NPUMEHUMO-

CTWU.

Tabnwuua 5.16 — NepeyeHb TexHonormi ana HAOT 11

Ne TexHonorus Ob6nacTtb npumeHeHus kak HOT
a AHaapobHas cTtabunusaums xuakux ocagkos, | Ha kpynHenwnx u ceepxkpynHbix OC 'CB, ncnonssy-
BKNtoYas obpaboTky 1 ytunusauuio bruorasa OLLNX NepPBUYHOE OCBETEHUE
6 KomnocTupoBaHue ocagkos Ha 6onbwmnx — kpynHenwnx OC CB
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Ne TexHonorus O6nacTb npumeHeHusa kak HOT

B Tepmuyeckas cyluka ocagka Ha kpynHenwmnx n ceepxkpynHoix OC ICB

r CxuraHmne ocagka Ha kpynHenwmnx n ceepxkpynHoix OC ICB

TexHonornyeckue nokasatenn HAOT 11a n 116 npmeeaeHsbl B Tabnuue 5.17.

Tabnuua 5.17 — TexHonornyeckue nokasatenu gna HAT 11 an 11 6

. EauHnua name- 3HaveHune gna HOT,
TexHonornyeckuin nokasartenb

peHus He meHee 9
O hEeKTUBHOCTL CHMDKEHUS OpraHMYEcKoro BellecTBa ocagka B % Bonee 38/43 2
pe3ynbtate o6paboTkm no TexHonorun HAT 11a
OdDEKTUBHOCTb CHMXKEHNSA OPraHMYEcKoro BelwecTBa Ocadka B % Bonee 20

peaynbTate 06paboTku no TexHonoruy HAT 116 Y

1) Bes y4eTa ncnonb3oBaHHbIX 06GABOK (BellecTs, A06aBNsSeMbIX K 0caaKy) Npy KOMNOCTUPOBaHUM.
2 Mepep yepToit — ANs Me30pUNBHOro NpoLiecca, Nocrne YepTbl — AN TePMOQUNBHOTO.

3) Yka3zaHHble 3Ha4YeHus! npuBeaeHbl Kak cpeaHerogoBble.

HAT 12

HOT B wactn obpaboTkmn ocagka ctouHbix Bog OC NCB aBngaetca HegonyleHne 3Ha-
YUTENbHOW PELMPKYNALNM 3arps3HAIOWMX BELECTB B BO3BPATHbLIX MOTOKAX OT COOPYXEHWM
06paboTkn ocagka Ha COOpPYXEHUS BMOMNOrMYECKON OYMCTKU, KaK C MOMOLLbIO NPUMEHSEMbIX
TexHomnormn obpaboTkmn ocagka, Tak U C MCNOMb30BaHNEM, NPU HEOBXOOUMOCTH, TEXHOMOMMIA
NoKanbHOW OYMCTKN BO3BPATHbLIX MOTOKOB.

TexHonornyeckme nokasatenu HAOT 12 npuBeneHbl B Tabnuue 5.18.

Tabnuua 5.18 — TexHonornyeckue nokasartenu ana HAT 12

. Enunnunua 3HayeHne gns
TexHonornyeckuii nokasaTernb
n3mMepeHuns HOT, He Gonee

[ons AONONHUTENbHOW Harpy3kn B BO3BPATHLIX MOTOKAaX OT COOPYXEHUN % 10
00paboTkm ocagka Ha COOpPYKEHMST BMONOrMYECKOM OYUCTKM OT Harpy3ku
CO CTOYHbIMY BOAaMW, NOCTYNAKLLMMN OT HACENEHHOrO NyHKTa NO B3Be-
LLEeHHbIM BeLlecTBaM, pocdopy cocdaToB, aMMOHUAHOMY a3oTy, cpef-

HerogoBoe 3Ha4veHune
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HAT 13

HOT B wacTtu ynpasneHuna npoueccomMm n Ka4eCTtBOM OHUCTKN ABITAETCA UCNOJ1Ib3OBaHNE

BCEX METOAOB, NepeyncrieHHbIX B Tabnumue 5.19.

Tabnuua 5.19 — NMepeyeHb meTogos ans HAOT 13

Ne MeTop O6nactb npumeHeHns kak HOT

a Hanuuve » wcnonb3oBaHWE TEXHONOIMYECKOro pernameHTa, | YHUBepcarnbHbIi
BKMOvatwwwero B cebss nogpobHoe onucaHne TEXHOJOMMYECKUX
MPOLLECCOB KOHKPETHLIX OUMCTHBIX COOPY>XEHUN, AnanasoH pabo-
UMX TEXHOSOMMYECKMX MapaMeTpPoB SKCMfyaTtaumm B LUTATHbIX
pexumax paboTbl pacCMaTpyMBaEMbIX COOPYXEHWUI U NIaH gen-

CTBUN Npn HELWWTAaTHbIX U aBapI/IIZHbIX cutyaumnax

[5) Hanuune kBanuduumpoBaHHOro nepcoHana wunmM goroBopa cep- |YHUBepCcarbHbIn

BUCHOro 0BCNyXmMBaHus ¢ KBanuuLnMpoBaHHOW opraHm3auuen

B Hanwune n ucnonHeHue nporpamMmmbl NMpon3BOACTBEHHOINO KOH- yHI/IBepcaJ'IbeIVI

Tponsi paboTbl COOPYKEHUI

I Hagnexawme dukcaumns, xpaHeHue, TEXHOMNOIMMYEecKUin aHanua |YHUBepcarbHbIn

pe3yrbTaToB NPOV3BOACTBEHHOIO KOHTPOIS

HAOT 14

HOT B yacTn ynpaBneHust 9HEProHOCUTENSIMU, CbIPpbEM M MOBOYHOW MPOAYKUMEN MpK
ounctke CB sBngeTcsa ucnonb3oBaHne BCEX METOAOB, NepedncrneHHblx B tabnuue 5.20, ¢

yqyeToOM NPpUMEHUMOCTHN.

Tabnuua 5.20 — NepeyeHb meTogos ans HAT 14

Ne TexHonorusi/meTon O6nactb npuMmeHeHus kak HOT

a |Wcnonb3oBaHve Ans nodayv BO3dyxa B a’3pOTEHKM arperatoB C|Ha kpymHeiwmx u  CBEPXKPYMHbIX
KM ncnonb3oBaHWst SEKTPOSHEPTUN HE MeHee ycTaHOBIEHHbIX B | OC TCB

Tabnuue 5.21

6 |Wcnonb3oBaHwe TexHOMOrMM nogayv BO3ayxa, aspauuoHHbIX cu-|Ha OC MCB, HauMHas ¢ KpynHbIX
cTeM (BO3dyxoHarHeTaTenu u aucnepratopsbl), obecnednBaroLmnx B
COBOKYMHOCTW 3aTpaTtbl 3MeKTPO3Heprum Ha npouecc Guonorunye-
CKOM OYMCTKM CTOYHbIX BOJ B adpoTeHKax He BGornee ycTaHOBMEH-

HbIX B Tabnuue 5.21
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TexHonorus/meTop,

O6nactb npumeHeHns kak HOT

MprvMeHeHe aBTOMATUYECKOTO YrpaBfieHWs nopayert Bosdyxa B
COOpPYXeHMs1 BMOSOTMYECKON OYUCTKM MO AaHHbIM HEnpepbIBHOIO
KOHTPONS KOHLEHTpaUuM pacTBOPEHHOro Kucropoga B 3TWMX CO-

OpYXXEHMsIX

Ha pekoHcTpympyembix n HoBbix OC

CB, HaumMHasi co cpeaHnx

MpumeHeHne pecypcocBeperalolumx TEXHOMOMMMN, MO3BOMSALLIMX
yoanaTte ¢ocop M3 CTOYHbIX BOA MNPEUMYLLECTBEHHO 3a cuyeT
Guonornyecknx npoueccos, obecneymBaloLLMX PacXo peareHTos,
npv  YCrOBMKU  BbIMOSHEHUS

TEXHOJI0r’M4yecknx HOpmMaTuBOB,

He B6onee ycTaHOBMEHHbLIX B Tabnuue 5.21

Ha OC 'CB, Ha4MHas ¢ KpynHbIX

Mcnonb3oBaHue cucTeM aBTOMAaTMYECKOrO YNpaBIieHNsi pacxoaoM
peareHToB OS5l OUUCTKM CTOUYHbIX Bof M 0bpaboTku ocagka, obec-
neynBaloLWmMx UX OO3UPOBaHME B KONMUYECTBAX, MUHUMArbHO OO-

CTaTO4HbIX A4 OCYyLLEeCTBIIEeHUA TEXHONOrn4eCckmnx npoueccos

Ha OC I'CB, Ha4nHas ¢ 6onbLunx

Mony4yeHune B pesynbTaTe npoLeccoB 06paboTkm ocagka nobovHON

NpoAyKUMK

Mpn HanmMyMm BO3MOXHOCTU WUC-
nonb3oBaHusa NOoBOYHOM MpoayKUMM
n (UnNKn) Npu SKOHOMUYECKOW Lene-

coobpasHoCcTU ee Npom3BoACTBa

MoBTOpPHOE MUCMOMb3oBaHWe OYULLEHHOW BOAbLI ANS MonvBa B 3a-

CYLUIUBBLIX pernoHax

Mpn HanuuMm TexHU4ecKon BO3-

MOXHOCTU  WCMOMb30BaHUSA  W/vnu
NP1 3KOHOMMUYECKOM Liernecoobpas-

HOCTU

TexHonornyeckme nokasatenu HAOT 14 npmuBegeHbl B Tabnuue 5.21.

Tabnuua 5.21 — TexHonornyeckne nokasatenu ana HOT 14

TexHonorn4yeckmin nokasartesnb

EavHuua nsmepeHus

3HaveHne ona HOT

3atpaTbl 3NEKTPO3HEeprMm Ha npouecc | KBT-4/kr nocTynaroLwmx Kucnopoano- He 6onee 0,7
OYMCTKU CTOYHbIX BOZ Tpebnswwmx BelwecTs (onpeaene-

HVe — cMm. 1.6)
KMO wcnonb3oBaHWA 3neKTpO3Heprun B % He meHee 80

arperatax and nogadun BO3ayxa B aj3po-

TEHKU

3aTtpaTbl peareHTOB Ha yaaneHwe ¢ocdo-
pa M3 CTOYHbIX BOA, MO akTUBHOMY 3rie-

MeHTy D

Kr/kr ynaneHHoro cocdopa

He 6onee 1,5/0,7 2

D Mo xenesy Unu antoMNHKIO.

2 MNepen yepToii — Mo Xernesy, Nocne YepTbl — Mo antOMUHNIO.
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HAT 15

HOT B yacTu npegoTBpalleHnNa 3arpAa3HeHN BO3AYLLHOW cpefibl U YMEHbLUEHNA yrrie-
POLHOrO crnefa O4YUCTHBIX COOPYXEHUN ABMSETCA UCNoSib3oBaHUe BceX (C y4eTOM NpUMEHU-

MOCTWN) METOAOB, NEPEYNCIIEHHbIX B Tabnuue 5.22.

Tabnuua 5.22 — MNepeyeHb TexHonornni (Metogos) ans HAOT 15

Ne TexHonorusi/meTon O6nacTtb npuMmeHeHus kak HOT

a HeponyuieHne BoO3HMKHOBeHUs B coopy-|Ha OC 'CB, HaunHasa ¢ manbix
XEHUAX OYUCTKU CTOMUHbIX BOL 3aCTOMHbIX
30H U 30H, e MOXeT 3arHuBaTb 0cafok C
BblgeneHnemM MeTaHa B atMocdepy

6 MepekpbiTe  OTKpbITbIX  noBepxHocTen | Ha OC 'CB, He nmetowmx C33 Heobxoammoro pasmepa u
OYMCTHBIX COOPYXEHUN, Hanbonee VHTEH- | UMEeLWMX perynspHble NPeTEeH3MN Ha HEMPUATHbIE 3anaxu
CVBHO BbIOENALWMNX OYPHOMaxXHYyLIME Be- | B XXWUION 3aCTPONKe
wecTtBa (Kak MMHUMYM NOABOASALLIMNE KaHa-
nNbl, NECKONOBKW, YNMOTHUTENW oOcajka,
aumagodukaTopbl ocagka)

B OuuncTtka OTXOAALUUX Fa30B OT NepeKpbiThbiX | BoIBpOoChl OT YCTAHOBOK CYLLUKM U CXUraHWs ocajka, peak-

NMOBEPXHOCTEN U TOYEYHbIX BbIBPOCOB (Kak
MUHUMYM OT obopygoBaHus u (unu) ot
noMeLleHnin, rae NpovCXoauT npensapu-
TenbHas MexaHW4yeckasi OYMCTKa CTOYHbIX
BOA, MpOLeCCbl XpaHeHWs u 00paboTku
ocagka) nubo pacnbineHne asposornen,

He|7|Tpan M3yHLWKMX 3anax

TOPHOIO U TYHHENbHOIrO KOMMNOCTUPOBAHUS, MPUHYAUTENb-
Hble BbIOPOCHI M3 MOANEPEKPbITLIX NMOBEPXHOCTEN — Ans
Bcex OC I'CB.

B ocTtanbHbIx cnyyasx — Ha OC CB, He umetowmux C33
HeobxoaoMMOoro pasmepa U UMeKoLMX perynsipHble NpeTeH-
31N Ha HEMPUSITHbIE 3aMnaxuy B WSO 3aCTPOMKeE.
PacnbineHvne asposonent npMMeHumo Ans 6onbwux oT-
KpbITbIX nnowiagen (MnoBble MAOLWAAKM U T.M.) NMBO Kak
anbTepHaTMBHOE (MO 3KOHOMUYECKOMY ODOCHOBaHUIO) pe-

LUEHUEe AJ1S1 OTKPbITbIX EMKOCTHBIX COOPYKEHMWA

Hanuune n BbINOMNHEHUE nporpamMmmbl KOH-

TpOns 3arpsi3HeHUst BO3AYLLIHON cpeabl

Ha OC I'CB, HauuHasa co cpegHux

TexHonornyeckme nokasatenu HAOT 15 npmuBegeHbl B Tabnuue 5.23.

Tabnuua 5.23 — TexHonornyeckne nokasatenu HOT 15

. EpouHuua 3HayeHue (gmanasoH)
TexHonorn4yeckui nokasaTernb
n3mepeHuna ona HOT
O heKTMBHOCTbL OYMCTKM OT CEPOBOAOPOAA B yCTa- % He meHee 90 %
HoBKax ons peanusauum HAT 148

280




HAT 16

HOT B yacTn npefoTBpaLleHnst 3arpsi3HEHNs NMOYB ABNSAETCS MCNONb30BaHMe Bcex (C

y4eTOM NPMMEHUMOCTM) METOAOB, NepeyncrieHHbIx B Tabnuue 5.24.

Tabnuua 5.24 — NepeyeHb meTogos ans HAOT 16

Ne TexHonorus/meTopn O6nactb npumeHeHns kak HOT

a Mpy NPUMEHEeHMN 0CaaKoB CTOYHbIX BOA B KayecTBe yaoGpeHus, | YHUBepcanbHblii
pekynbTUBaHTa, KOMMOHEHTA AN MOYBOrPYHTOB, a Takke MaTe-
puana Ans NpOMEXYTOYHbIX U MOKPOBHBLIX CIMOEB Ha MonuroHax
pasmeLleHnst OTX0O0B — COGMNoJeHNe COOTBETCTBYIOLIMX Tpe-

©OBaHMI K COCTaBY M CBOMCTBAM OCaAKOB, X KOHTposto [20]-[23]

6 lMpomexyToyHoe XpaHeHne 00e3BOXEHHbIX OCAOKOB M BblAerneH- | YHMBepCarbHbIN
HbIX rpyboaucnepcHbIX OTXOO4OB Ha chneuuanbHO MNoAroTOBIEH-
HbIX MNnollagkax C BOAOHENPOHULAEMbIM OCHOBAHWEM, WUCKIHO-
YalLLMxX 3arps3HeHre noys 1 obopyaOBaHHbLIX cUCTeMamMu ape-

Haxa, NMMbo B KOHTENHepax

B C6op u ounctka (B ToM 4ncne B ocHoBHbIx OC 'CB) nuBHeBbIX 1 | YHMBepCanbHbI

WHBbIX CTOYHbIX BOA, oOpasyowmxca Ha nnowagke OC, B mecTax

XpaHeHus ocaZika U 0TX0O0B

Paszgen 6. 9koHOMMYeCKMe NoKasaTenn Haumny4wnx JOCTYNHbIX

TexXHOJIorum

6.1 CtoumocTb nepexoaa Ha HOT

B Tabnuue 6.1 npuBegeHa nHgopmarmsi N0 CTOMMOCTM MEPONPUATUIA NO Nepexoay Ha
HAOT, o6o0LeHHass N0 AaHHbIM YaCcTU aHKeT, CoAepXXaBLUMX OOCTATOYHYO MHGOpPMaLMIO No

AaHHbIM pasgenam.
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Tabnuua 6.1 — [JaHHble N0 CTOMMOCTM MeponpuaTuiA No nepexody Ha HOT (no maTepunanam aHKeT)

oTgeneHnda c YCTaHOBKOIZ
perynupyemMmbiX BO3OyXoAy-

BOK. Y®-0be33apaxusaHue

dakTnyeckumn npuTok YaenbHble
CTOYHbIX BOA, 3aTpaThbl
o peanusauuu s
TexHororus n coctas co- Tbic. M3/cyT CToumocTb, | TbIC. py6./m
Ne (dbakTnyeckun unu
OpYKEHUI (B ckobKkax — 5 MITH py6. B CYTKM
nnaHupyemblin)
npoekTHoe TbiC. py6./T
3HaueHue %) CBO cytkn
1 2 3 4 5 6
1. OuncTtka CTOYHbIX Bod. HoBOE CTpOMTENBCTBO
1.1 |MonHbin komnnekc OCK,
(10,0) 2014-2015 2000 200
BKItOYMasa JOOUYUCTKY
1.2 | CoopyxeHus MexaHu4ye-
ckom un  Buonornyeckomn 514 (7,2 mnH
10,3 2013-2015 49,9
OYUCTKM, [OOYMCTKA Ha €BpO)
unbTpax
1.3 |Komnnekc OC 30 - 1900 63
1.4 |BnoBnoK OYUCTHBIX COOpPY-
XEeHU (TONbKO aspOTEHKW,
. (50) 2015-2019 580 11,6
BTOPWUYHbIE OTCTOMHWKKU) C
nepexogom Ha BHOA®
1.5 |Komnnekc OC (220) MpoekT 2014 8100 36,8
1.6 |Komnnekc OC (255) MpoekT 2014 11200 43,9
1.7 | CoopyXeHusi 4OOUMCTKU 272 2017-2019 850 3,1
2. YO®-o6e33apaxnBaHume. HoBoe cTpouUTENbLCTBO
2.1 |Y®-o6es3apaxunBaHue 176 2014 129 0,74
2.2 | Y®-06es3apaxunBaHue 272 2012-2013 427 1,6
2.3 | Y®-06es3apaxunBaHue 500 2015-2016 668 1,3
2.4 | YO®-06es3apaxunBaHue 240 2014-2017 150 0,63
3. OuncTka CToYHbIX BoA. PekoHCTpyKLmMs
3.1 |CoopyxXeHuss  MexaHu4e-
CkoW u  BMonornyeckom
ounctkm (BHOD), pekoH-
CTPYKLUMA BO3AYXOAYBHOIO 16,4 (80) 2016-2020 260 15,9
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dakTnyeckumn NnpuTok

YnenbHble

CTOYHbIX BOA, 3aTpatbl
o peanusauuu
TexHornorus n coctas co- Tbic. M3/cyT CtoumocTb, | TbIC. py6./m3
Ne (dbakTnyeckun unm
OpYKEHUI (B ckobKkax — 5 MITH py6. B CYTKM
nnaHupyemblin)
npoekTHoe TbiC. py6./T
3HayeHue %) CBO cytkn
1 2 3 4 5 6
3.2 |CoopyXeHuss  MexaHu4e-
58 (00 pEKOHCTPYK-
CkOM Un  BMONornyeckom 2013-2016 497 8,6
umun 124)
ouncTkn (BHOD)
3.3 |CoopyxeHuss buonorunye-
86 2010-2011 249 2,9
ckon ounctkn (BHOD)
3.4 | CoopyxeHus MexaHu4ye-
ckom un  Buonornyeckom
ounctkn. OTcTamBaHne u
100 2011-2013 837 8,37
BHO®, poouuctka Ha ep-
wax, Y-
obes3apaxunBaHue
3.5 |Aospotenkn BHO® (2 nu-
100 2013 341 3,4
HUN),
3.6 | CoopyxeHus MexaHu4ye-
ckom un  Buonornyeckomn 123 2017 694 5,64
ouncTkn (BHOD)
3.7 |CoopyxeHus Buonornye-
240 2014-2019 270 11
ckon ouncTtkn (BHOD)
3.8 |CoopyxeHuss  MexaHu4e-
CkOM Un  BMonornyeckom 350 2017-2019 153 0,44
ounctkm (BHO®D)
3.9 |CoopyxeHus MexaHu4ye-
ckon un  Buonornyeckom
383 2015-2021 2954 7,7
ounctkn (BHO®P), fooumcT-
Ka Ha unbTpax
3.10 |CoopyxeHus MexaHu4ye-
. 458 2014-2015 221 0,48
CKOW OYNCTKU
3.11 |CoopyxeHus  Buonornye-
458 2014-2015 476 1,04
ckon ouncTtkun (BHOD)
3.12 |CoopyxeHus  Buonornye-
cko oumnctkm (BHOD) 600 2012-2014 12000 20
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dakTnyeckumn NnpuTok

YnenbHble

CTOYHbIX BOA, 3atpaThbl
o peanusauuu s
TexHornorus n coctas co- Tbic. M3/cyT CToumocTb, | TbIC. py6./m
Ne (dbakTnyeckun unm
OpYKEHUI (B ckobKkax — 5 MITH py6. B CYTKM
nnaHupyemblin)
npoekTHoe TbiC. py6./T
3HayeHue %) CBO cytkn
1 2 3 4 5 6
4. ObpaboTka ocagka. HoBoe cTpontenscTBo
4.1 | O0Ge3BoXMBaHWe ocaaka 7,9 o4 3
2,6 T CBO/cyT 2 9090
4.2 | Ob6es3BoXMBaHME WU YTUMK- 11,5 9,0
2015-2017 104
3auusi ocagKoB 2,71 CB/cyT 2 38500
4.3 |Cywka ocagka 76,4 59
2015-2017 450
24,2 1 CBO/cyT 2 18600
4.4 | Cywka n cxuraHue ocafka 150 53
2015-2020 800
30 1 CBO/cyT 2 26670
4.5. | CxuraHune ocagka 330 2008-2010 2250 6,8
5. ObpaboTka ocagka. PekoHCTpyKuus
5.1 |OTpeneHne MexaHU4ecko- 16,4 (80) 4,1
2016 67
ro obe3BoXxnBaHus ocagka 5,7 1 CBO/cyT 2 11750
5.3 |CoopyxeHuss 0b6e3BOXMBa-
97 2,56
HUA U KOMMOCTUPOBAHMUA — 250
30 1 CBO/cyt 2 8330
ocajka
5.4 |Uex mexaHudeckoro obGes-
100 0,37
BOXMBaHWA ocafka, ycTta- 2013 37,2
38 1 CBO/cyt 2 850
HOBKa LleHTpudyr
5.5 |B3ameHna obopynoBaHus
MexaHn4Yeckoro obe3BoXu-
176 - 186 1,06
BaHWA C YCTaHOBKOW [Je-
KaHTepoB
6. QHeprocbepexeHune
6.1 |PeKOHCTpyKUMs  BO3AYXO-
OYBHOTO  OTAEeneHus ¢
458 2014-2015 273 0,6
YCTaHOBKOW perynmpyembix
BO30YXOLYBOK
6.2 |Toxe 244 2016-17 160,3 0,66
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dakTnyeckumn NnpuTok YaenbHble
CTOYHbIX BOA, 3aTpatbl
o peanusauuu s
TexHornorus n coctas co- Tbic. M3/cyT ) CToumocTb, | TbIC. py6./m
Ne 5 (dbakTnyeckun unm
OpYKEHUI (B ckobKkax — 5 MITH py6. B CYTKM
nnaHupyemblin)
NPOEKTHOEe TbiC. py6./T
3HayeHue %) CBO cytkn
1 2 3 4 5 6
6.3 | YcTaHOBKa BO34yXOA4YBOK C
YacToTHbIMM  Npeobpa3so-
BaTeNsMM W BHeJpeHue
cucTemMbl aBToMaTU4YeCcKoro 24,6 2012 35,2 1,43
KOHTpONs W perynuposa-
HWUS KNCNOPOAA B aspOTeH-
ke

1 Tonbko ons coopyxeHuii 06paboTkM ocajka.

2) [lononHWTeNbHO ykasaHa Nnpou3BOAUTENbHOCTb COOPYKEHUI 06paboTkn ocadka B TOHHAX Cyxoro BellecTsa
ocagka (CBO) B cytku. Npu oTCcyTCTBUM AaHHbIX B aHkeTax obpasoBaHue ocagka no CBO paccumtaHo Kak

MaccoBas Harpyska no B3BeLUEeHHbIM BeLLecTBaM ¢ koadpduuymeHTom 1,15.

%) [InA Hepeann3oBaHHbIX MPOEKTOB.

[aHHble Tabnuubl 6.1 npoaHanuanpoBaHbl No Bugam pabot B Tabnuue 6.2.

Tabnuua 6.2 — AHanma CTOMMOCTHbIX Nokasartenen BHegpeHms HOT (No AaHHbIM aHKET)

lNonHbIN gnanasoH Kanu-
TanbHbIX BNOXEHUNA,
TbiC. py6./m3 PeneBaHTHbI
O6bexTbl 1 BUA paboT . MpumeyaHus
CYTOYHOW Npon3BOaU- avanasoH
TENbHOCTU
MuHumym | Makcnmym
1 2 3 4 5
Ounctka cTOYHbIX BOoA. HoBoe MeHbLias BenuumMHa OoTHOCMKTCS
CTPOUTENBLCTBO K CTPOMTENbCTBY TOMbLKO Oroka
12 50 35-50 .
OMONOrM4eckon O4YUCTKN (aspo-
TEHKN-OTCTONHMKN)
Hoouuctka. HoBoe cTpouTens- EpvHcTBEHHOE 3Ha4eHue,
31 31 31 y
CTBO kpynHevwmne OC
Y®-o6e33zapaxuBaHne. HoBoe
0,63 1.6 0,8-1,2
CTPOUTENBLCTBO
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lNonHbIN gnanasoH Kanu-

TanbHbIX BNOXEHWHN,

TbiC. py6./m3 PeneBaHTHbli
O6bexTbl 1 BUA paboT . MprmeyaHus
CYTOYHOW Npou3Boau- ananasoH
TENbHOCTU
MuHumym | Makcnmym
1 2 3 4 5
Ounctka CcTOYHbIX Bofd. Pekon- EauHcTBEHHOE 3HayeHune,
CTPYKUMS COOPYXEHUN MeXaHu- 0,48 0,48 0,48 KpynHele OC
YECKOW OUUCTKM
Ounctka CTOYHbIX BOA. PekoH- MakcumansHoe 3HaYveHune
CTPYKUMS COOpPYXXeHu Buonoru- BKIOYaeT B cebsa nonHyw pe-
YECKOWN OYUCTKM KOHCTPYKLMIO Kene3o0eTOHHbIX
2,9 20 1,5-3,5 .
KOHCTPYKUMIA, a Takke nepe-
KpbITUE MEPBUYHBIX OTCTOMHU-
KOB
Ounctka CTOuYHbIX BOA. Pekon- MakcumanbHoe 3HadeHune ans
CTPYKUNSI COOPYXXEHUN MeXaHu- HWXKHEN rpaHuubl AuanasoHa
Yyeckon 1 BUOoNornM4eckom OYnUCT- 0,44 15,9 5-9 OonbLIMX CTaHUWUI, BKIOYAET B
Kn ceba 3ameHy BO30YyXOAYBOK U
Y®-06e33apaxuBaHne
O6paboTtka  ocagka. HoBoe lMprBeOeHHbIEe 3HAYEHUS OTHO-
CTPOUTENBCTBO COOPYKEHUN Me- 3 9 4-5 csTes kK cpegHum OC
XaHM4YEeCKoro 00e3BOXnBaHUS
O6paboTtka  ocagka. HoBoe Bce 3HayeHuMss oOTHOCATCA K
CTPOUTENBLCTBO COOpPYXEHUI KpynHbIM 1 KpynHerwum OC.
Tepmuyeckomn obpaboTku Tpu obbekTa, N0 KOTOPbLIM eCTb
5,3 6,8 5-7 OaHHble, BKMYawT B cebs
YCTaHOBKWU CYLUKW, CXKUraHus, a
TaKKe CYLIKN U CKUraHusi (CoB-
MECTHO)
O6pabotka ocapgka. Pekoh-
0,37 4,1 0,5-1,5
CTPYKLMSA
OHeprocbepexeHne  (perynupo- 0.6 143 0.6-1.0
BaHue nogaym Bo3ayxa)

B OaHHOM chny4yae — [Oumanas3oH, Hanbonee I'IpI/IFO,EI,HbIIZ Anda ncnonb3oBaHUA B KayeCTBe OLIEHOYHbIX

OaHHbIX.
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CobpaHHasi No aHkeTaM, a Takke No OTKPbITbIM UCTOYHMKaAM MHGOPMaLNS O peanuso-
BaHHbIX W NNaHUPyeMbIX NMPOeKTax No cTpouTenbcTBy N pekoHcTpykumn OC FCB nossonseTr
caenaTtb cnefyouime BbIBOAbI:

1. Opranunsauum BKX npoBogaTt BecbMa ogHoTUMHbIE paboTtbl no passutuio OC, npe-
obnapatowast YacTb KOTOPbIX HanpaBneHa Ha peanuaaumio Takmx ocHoBHbIX HOT, Kak:

- rnybokasa Guonornyeckas odncTka ¢ yganeHmem asorta u coccopa (BHOP);

- YO-06e33apaxnBaHue;

- MexaHu4eckoe 06e3BOXMBaHUE ocajka.

2. Bce BHOBbL co3gaBaeMble U pekoHcTpympyemble OC TCB co3gatoTcst o TEXHOSOor-
am rpynnel BHO®. 310 noaTBep)XaaeT NpaBUIbHOCTb YCTAHOBIIEHUS 3TOW TEXHOMOMN B Ka-
yecTtBe 6aszoson HOT (cm. pasgen 5).

3. Pa3bpoc yaenbHON CTOMMOCTM OOBbEKTOB MO BOMbLUMHCTBY BMAOB paboT cocTasns-
eT oT 3 o 30 pa3. OCHOBHblE NPUYNHBI TaKoro pasbpoca:

- pasnunyHasn gonga paboT No PEKOHCTPYKUMM (2 BO MHOTMX Cry4asix — Mo CyTW, HO-
BOMY CTPOUTENbLCTBY) CTPOUTENBHbBIX KOHCTPYKUMIA. Hannume Taknx paboTt B NnpoekTe MHOro-
KpaTHO YyBenuUYMBaeT ero CTOMMOCTb MO CPaBHEHUIO C peTexHomnorusauven (M3MeHeHnem
TEXHOJSI0rMM C 3aMeHoN 0bopyaoBaHMUS);

- pasnunyHas Npon3BoANTENBHOCTb 0O6BEKTOB (OAHAKO BNMSHME 3TOro dpakTopa ga-
NeKo He Bcerga nposBnseTcs);

- 3HauYUTENbHbIE N BO MHOIMX Cryvasix HeobBOCHOBaHHbIE pacxoXAeHnsa dakTuye-
CKOW M NPOEKTHOM NPOU3BOANTENBHOCTU, NPUBOASALLNE K MHOTOKPATHOMY 3aBblLUEHUIO 3aTpaT
Ha co3gaHue obbekTa;

- pasnuyHaa gonsa onuuoHanbHbiX paboT No PEKOHCTPYKLMM OOBEKTOB BCNOMOra-
TeNbHOro Ha3Ha4YeHus, BKITOYEHHbIX B COCTaB MNPOEKTa;

- CyLLEeCTBEHHbIE pasnuuus B CTOMMOCTU MpuobpeTtaemoro obopyaoBaHus, CBS-
3aHHblE KaK C MECTOM €ro Npoun3BOACTBA, TEXHNYECKMM YPOBHEM, TaK U C cyrybo cybbekTus-
HbIMU (pakTopamu,

- OTCYTCTBUE YEeTKMX MpeacTaBrneHui y opraHoB rocygapCTBEHHOrO ynpasneHus u
3KCNepTM3bl O CTOMMOCTN MHOMMX BUOOB 060pya0BaHUS.

4. bonbWMHCTBO BHOBbL cTposiwmxca OC MCB BkntoyatoT B cebst 4OOUMCTKY, Aeknapu-
pyemyto 0o pgoctmxkeHus [MOKpuexos. B TO e Bpemsa aHanmn3 nokasaTernen peann3oBaHHbIX
obbekToB (pasgensl 3, 4) He NOATBEPXKOAAET OOCTMXKEHUS ITUX 3HAYEHUN ans 6onbLUon va-
CTM nokasaTtenen kayectsa OYMUCTKMU.

5. Mony4eHHbIM NO aHkeTam 06beM MHGOPMaLMM HeaocTaToueH ANs onpeaeneHuns

BNMsiHUA npon3BoguTenbHocT OC Ha CTOMMOCTb BHELPEHUS OCHOBHbIX HIT.
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6.2 AHanu3 3KOHOMU4YecKkon AOCTYNHOCTU BHeapeHusa HOT ansa

opraHusauun BKX

C y4eTOM 9KOHOMMYECKMX NPOBIeEM OTpacnu, U3NOXEHHbIX B pasgerne 1, BaXHO npo-
aHanuanpoBaTb SKOHOMWYECKYIO AOCTYNHOCTb CTOMMOCTM nepexona Ha HAT.

B Tabnuue 6.3 npvBeneHbl OCHOBHblE AaHHbIE MO YCOBHOMY OOBEKTY, MpUHMMAato-
wemy 100 Tbic. M3 CTOYHBIX BOA B CYTKW, UCMONb30BaHHbIE 3aTeM AN aHanu3a 3KOHOMUYe-
CKOW OOCTYMHOCTU, NpoBefeHHOro B Tabnuvue 6.4. AHanua npoBedeH AN OBYX cUTyauun c
TapudoM Ha BOOOOTBEJEHUE — OTHOCUTENIbHO BbICOKUM W HU3KUM 3Ha4YeHusMu Tapudos

(no gaHHbIM Tabnuubl 1.6).

Tabnuua 6.3 — TexHMKo-aKoHOMUYeckme napameTpbl ycnosHbeix OC CB

lNokasaTenb EaouHuubl nsmepeHus 3HayeHune MpumevaHne
1 2 3 4
OnnayeHHbIN NpUTOK (00bEM Okorno 15 % npuToka B Cu-
CTOYHbIX BOZ, 3@ KOTOPbIV NONYy- CTeMy BOAOOTBEAEHUS ABMSI-
YeHa onnara no Tapudy Ha Bo- eTcs HeonnayMBaembiM (He-
MIH. M3 B rog, .
JooTBeaeHune) KOHTPONMPYEMbI peHax, a

TakKXKe TeXHOoInorn4eckne pac-

31 xoapbl opraHusauun BKX)
Tapwud Ha BogooTBeaeHMe: py6./m3 rog
- HU3KOE 3HaYeHune 18
- BbICOKO€E 3HayeHune 28

Hons akcnnyatauun OC I'CB B
Tapude % 40

[oxopn oT foeaTensHOCTM No

Q4YNCTKE CTOYHbIX BOA MITH py6. B rog

- Np1 HU3KOM Tapude 223

- Npu BbICOKOM Tapude 347

MpnobINb opraHmsauumn BKX no- [ns cnpaBkn — cBbiwe 80 %
cne HanoroobmoXxeHus % 8 opraHunsaumii BKX yobITOYHbI

MpubbINb OT AEATENBHOCTU MO

OYUCTKE CTOYHBbIX BOJ MITH py6. B rog
- NpY HU3KOM Tapude 18
- NP1 BbICOKOM Tapude 28

B Tabnuue 6.4 npuBeageHoO conocTaBrieHne HeobxoauMMbiX 3aTpaT Mo OCHOBHLIM BU-
Aam pabot ¢ obopoToM M NpubLINBID NpeanpuaTuin otpacnu. na npumepa BbiOpaHbl ABa

YPOBHS CTOMMOCTU OBBLEKTOB (TaMm, rae umenucb Heobxoammble AaHHble, — MO Ouonoruye-
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CKOM OYMCTKE M MexaHn4Yeckomy 0Oe3BOXMBaHMIO) U ABa YPOBHSA TapudoB Ha BOOOOTBeAe-

HUne.

Tabnvua 6.4 — AHanua JocTynHoCTK paboT no BHeapeHuto HOT

Heobxoaumble HBECTULINK Cpok peanusauuu npu
WHBECTUPOBaHUN B AaH- | COOTHOLUEHME CTO-
YaenbHble, HbI NPOEKT Bcen npunbbl- | nmocTtun pabot ¢ fo-
Bugpbl pabot no ne-
ThiC. py6./M3 CyTOY- MonHble, nn OT AeATEeNbHOCTU N0 | XO40M OT AesTenb-
pexony Ha HOT
HOW NPOU3BOAY- MITH py6. OYUCTKE CTOYHbIX BOA HOCTW MO O4YUCTKE
TEeNbLHOCTU (amanasoH A4ns HU3KOro U CTOMHbIX BOA
BbICOKOro TapndoB), et
CTponTenbCcTBO HO-
Bbix OC ['CB, 6e3 20 2000 70-110 5,8-9,0
[O0YNCTKM
PekoHcTpykums OC
'CB ¢ nepexoaom
Ha TEXHOMOMMIo C 2 200 7-11 -
yaaneHuem asorta u
cocopa
CTpoutensctso
YCTaHOBKM
0,7 70 2,5-4,0 -
Y®-06e33apa-
XNBaHUSA
CTponTtenbCcTBO HO-
BOrO Liexa MexaHu-
2 200 7-11 -
YecKoro 00e3BoXu-
BaHMs
PekoHcTpyKuna cy-
LLleCTBYIOLLIErO Lexa
1 100 3,5-5,5 -
MeXaHM4eCcKoro
o06e3BoXnBaHuA
CTpoutensctso
YCTaHOBKW CXUraHus 8 800 28-44 2,3-3,6
ocagka

W3 tabnuupl 6.4 cnepyer:
- ansa opraHmsaumi BKX 3a cyeT cCOBCTBEHHbIX CPeACTB OTHOCUMTENbHO AOCTYMNHbI MO-
AepHN3aUnNsa HeyooBNEeTBOPUTENBHO paboTarowero Luexa MexaHM4eckoro 06e3BoXmBaHNSa m

BHEpPEHME TEXHOMOMMKN akonornyeckn besonacHoro YP-obesszapaxmnBanus. Kak nokasbiBatoT
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AaHHble pasgerna 2, UMeHHO Mo 3TUM HanpasneHnsMm 3aduMKCcMpoBaH HaMbonbLINA Nporpecc
B MOAepHU3aLumu,;

- pekoHcTpykumna OC NCB ¢ nepexogom Ha TexHomnornwo ¢ yganeHuem asoTa u goc-
dopa (gaxe npu HebonblMX 3aTpaTax Ha obliecTponTenbHble paboTbl) 4OCTYNHA ANns Op-
raHnsaumn BKX Tonbko npu npuBneyeHnmn K ee ouHaAHCMPOBaHNIO COBCTBEHHbIX BHETaApPUd-
HbIX UCTOYHMKOB (NfiaTa 3a NOAKMYEeHNe HOBbIX abOHEHTOB, NnaTta 3a HeraTMBHOE BO34eN-
ctBue Ha LICB, BHOocumMas aboHeHTamm). OgHako, Hanmyne TakoBbIX HE MOXET ObITb rapaH-
TMpoBaHo. [logkrtoyeHne HOBbIX abOHEHTOB B 3Ha4YMMbIX MacwTabax TpebyeT COOTBETCTBY-
OLLMX TEMIMOB Pa3BUTUA NOCENEeHUs, a NnaTta 3a HeraTMBHoe BO3OeNCTBUE AO0MKHA BHOCUTb-
cst aboHeHTaMu TOMbKO NpY HapyLleHnax TpeboBaHuii;

- cTpouTenbCcTBO HOBbIX OC M yCTaHOBKM MO CXUraHUO ocagka (Ha NonHbIA pacxon
CTOYHbIX BOL OT HaceneHHOro nyHkTa) oMHaHCOBO HeOOCTYNHO ANns nogasnswowero 6onb-
WwnHcTBa opraHmsauun BKX 6e3 npemmyLecTtBeHHOro yyactnsa 6roakeTHoro pmHaHcmpoBa-
HWK, TPaHTOB U T. M.

BaxxHO oTmMeTuTb, 4To Nepexon Ha HOT B BonbLUMHCTBE Criyd4aeB He TONbKo TpebyeT
3HaAYUTENbHbLIX KanuTarbHbIX BIIOXEHWUW, HO U NMPUBOAUT K CyLLECTBEHHOMY POCTY 3Kcnrya-
TauMoHHbIX 3aTpat. Hanpumep, nepexoa ot O k BHO® npuBoAUT K yBENUYEHUIO TONBKO 3a-
TpaT Ha o6cnyxuBaHMe oGopyaooBaHUs U Ha peareHTbl He meHee 0,5 py6./mM° npw Guonoru-
yeckoM yaaneHum docdopa 1 He meHee 1 py6./M3 npu Xxumuyeckom yaaneHun gocdopa, a
C Y4EeTOM aMOpPTU3ALMNOHHBLIX OTYMUCIIEHNA HA CTPOUTESbHbIE KOHCTPYKLUMN — He MeHee 0,7 U
1,2 py6./m® npu pekoHcTpykumn 1 1,3 1 1,8 py6./M® npu HOBOM CTPOMTENLCTBE COOTBET-
CTBEHHO. K npoektam, oKynaembiM Anst OpraHmM3aummn, MOXXHO OTHECTM TOSNBbKO TEXHOSOrMK B 06-
nacTtun aHeprocbepexeHus, a Takke (He BO BCEX CNy4vasx) PEKOHCTPYKLUMIO LIEXOB MEXaHUYECKO-
ro o6e3BoXxvBaHus.

[ononHutenbHble aKCnnyaTaunoHHble 3aTpaTbl B YCNOBUSX perynupyemoro tapuda
CYLLIECTBEHHO YMEHbLUAKT CNOCOBHOCTL opraHm3aumm, akcnnyatupytowiern OC, K noralieHnto
KpeanToB, B3ATbIX Ha BHeapeHue gaHHbix HOT. BaxHO oTMeTUTb, YTO 0ObEKTUBHOE yBENU-
YeHue 3aTpaT Aaneko He BO BCEX CriydasixX HaxoauT oTpaKeHue B HOBbIX Tapudax, B pe3yrb-
TaTe 4yero npeanpusatusa 6biBalOT BbIHYXAEHbI B fy4lleM crydae KOMMneHcMpoBaTb BO3POC-
lWwmre 3aTpaTbl HA MOOEPHU3NPOBaHHbLIX OObEKTaX COKpalleHNeM HeobXoauMbIX MUHUManb-
HbIX 3aTpaT Ha ApYyrmx yyacTtkax npom3BoAcTBa (cMm. Tabnuuy 1.7, pasgen 1). MI3BeCTHbI Tak-
Xe cny4daun, Korga CoopyXeHus, MOCTPOEHHbIe 3a cpeacTBa rocboaxeTa, He Mornn ObiTb 3a-

nyLLeHbl ANUTENbHOE BpeMs U3-3a OTCYTCTBMS cpeacTs B Tapude.
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lMoTpebHOCTb B yBEnnyeHun Tapuda, npu peanusaumm nepexoga HAT 3a c4yet ero
WHBECTULMOHHOWN COCTaBrAloLWEen, NpubnmanTenbsHO cocTtaBuT (NS YCroBWn cpeaHero Ta-
prda, NPUHATOro paBHbIM 24 py6./ m3):

- Ana nepexoda Ha mMexaHuyeckoe obe3BoxuBaHve (NpU UHaAHCMPOBaHWW 3aTpaT B
TeyeHue 3-x net) - 8% Ana PeKoHCTPyKuMM n 16% [nst HOBOro CTPOMTENbCTBA, BKAOYAdA
yBenuyeHune cebectonmocTu;

- NS nepexoda Ha TeXHONornn yganeHus asota n gocdopa (NpUMMeHUTENBHO K Npo-
ueccy bBHOBX®, npn dmHaHCcupoBaHuM 3atpaTt B TeveHne 5-x net) - 15% [ns peKoOHCTPYyK-

umm n 120% ans HOBOro CTPOUTESNBLCTBA, BKMAOYas yBenmyeHne cebectommocTu. MNocnegHas

umdpa abCcontoTHO HEpeanucTMYHa.

6.3 DKOHOMUYECKUIM aHanNu3 aKkonornyeckomn acppeKTMBHOCTH

ncnonb3oBaHua HAOT

BaxkHbIM BOMPOCOM ABIMAKOTCA yaernbHble eANHULbl N3AMEePEHNA 3KOHOMMNYECKNX MOKa-

3atenen. B aton cdepe cyLlecTByeT HECKONbKO NMPUMEHAEMbIX MOOXO0L0B, XapaKTepUCTUKN

KOTOPbIX NpuBeAeHbI B Tabnuue 6.5.

Tabnuua 6.5 — Cnocobbl BbipaXXeHNs SKOHOMUYECKUX MOKa3aTenemn TeXHONOrm

34aHus (PEeKOH-
cTpykumm) OC

CYTOYHOW Npo-
nssoguTens-
HOCTU Unu
py6./TbiC. M3
rogoBou Npo-
n3soguTenb-

HOCTU

TanbHbIX BMO-
xenun (K), oT-
HeceHHas K cy-
TOYHOW Npo-
€KTHOW npouns-
BOAMWTENBHO-

CTHn

cnocob, npume-
HsieTCs ANnst OUeH-
KM HEOOXOANMBIX
KanutanbHbIX

BITOXXEHUN

HaunbonbLee ko-
nn4ecTBo UHop-
Mauum npucyT-
CTBYET B TAKOM

BblpaXXeHunu

BoipaxeHue
yAenbHbIX 3KO- EaonHnubl
Onpepenexve MpumeHeHne MpenmyliecTtBa HepoctaTtku
HOMWYECKMX MO- |  M3MEepeHus
KasaTenen
1 2 3 4 6 6
CtoumocTb co- |Py6nen Ha m® |Cymma kanu- | TpaguuUNOHHbIN MpocToTa. He yumTbIBaEeT Ko-

nMYyecTBO yaans-
€eMbIX 3arpsisHe-
HUIA 1 rNyouHy
OYUCTKMN.

He yuntbiBaeT
SKCMMyaTaumoH-

HbIX 3aTpaT
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BblpaxkeHune

yAenbHbIX 3KO- EaonHnubl
Onpenenexuve MpumeHeHne MpeumyLiectsa HepoctaTtku
HOMWYECKUX NO- | U3MEpeHUs
Kasatenem
1 2 3 4 6 6
Pybnei Ha oa- | Cymma kanu- | MpumeHsieTca 3a | He 3aBucuT ot He yunTtbiBaeT ko-
HOrO XUTENs | TamnbHbIX BMO- | pyGexom 3Ha4YeHWn ygernb- | IM4ecTBO yaans-
XEHUN, OTHe- HOro BOJoOTBE- €eMbIX 3arpsiaHe-
CEHHasi K Yunc- OEeHus, YyacTo HUIA 1 TNyouHy
FNIEHHOCTU XK~ CWIbHO pasnuya- | OYUCTKMU.
Tenen, obeny- owmxes gpyr ot | He yuntoiBaet
XnBaeMbIx apyra aKcnnyaTaumnoH-
AaHHbIM 00b- HbIX 3aTpaT
€KTOM
OkcnnyaTtaun- | Py6nen Ha m® | CymMma 3kc- TpaguuUNOHHBIN MpocToTa. He yumTbIBaEeT Ko-
OHHble 3aTpaTbl | OYMLLEHHON nnyataumoH- | cnoco®, npume- Haunbonbliee Ko- | nu4ecTBo yaans-
(cToumocTb CTOYHOW BOAb! | HbIX 3aTpaT HSieTCSA AN OUEH- | TMYECTBO MHAOP- | eMbIx 3arpsasHe-
OYUCTKN) (C), oTHeceH- |ku 3aTpaT Ha MaLumm NpucyT- HUWA 1 TNYOUHY
Has K CyTOu- OYUCTKY U Tapu- CTBYET B TaKOM QUUCTKMN.
HoW pakTude- |doobpaszoBaHUA | BblpaxXeHuM He yuuTbiBaeT ka-
ckon (kak npa- nuTansHbIX BIO-
BWIIO) NpPons- XeHun
BOAMWTENBHO-
cTH
MpueeneHHble | Kak npaBuno, |IM=C + Ex- K, | TpagnumoHHbIn MpocToTa, oco- YCnoBHOCTL Be-
3aTpaTbl no oObekTy B | unu cnocob, npume- ©€EHHO NpUroaHo | NMNYKHbLI EH, no-
uernom, pyod- M=Tu-C+K |HAeTCs onsa cpaB- | Ansi CONOCTaBne- | CKONbKY COAEPXNUT
newn. Moryt HEHVs1 BapnaHTOB | HUA MHHOBALUIA, C | HOPMATUBHbLIN

ObITb OTHECe-

Hbl K M3

TEXHUNYECKUX pe-

LLUEeHNIN

3aJaHHbIM Mnpe-
AenbHbIM CPOKOM

OKyrnaemocTy

CPOK OKynaemo-
CTW, MA0X0 Noa-
XOAMT K PeLLEHUIO
3KONOrMYeCcKnX
3apad. Hukak

He CBA3aH C Konw-
YeCcTBOM yganse-
MbIX 3arpsi3HeHUN
n rnyéuHon

O4YNCTKN
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BblpaxkeHune

yAenbHbIX 3KO- EanHuupl
Onpegenexne MpumeHeHne MpeumyLiectsa HepocrtaTtku
HOMWYECKUX NO- | U3MEpeHUs
KasaTenen
1 2 3 4 6 6
3aTtpatbl Xus- Kak npasuno, |llonHble 3a- PaspaboTaH 3a O6BHEKTUBHbIN ManoocBOEHHbIN
HEHHOro UMKna |no oObekTy B | TpaTbl HA pybGexoM, Hauyan | MeTof NOJTHOro mMeToz,.
(LCC) uernom, pyod- YHKLUNOHMNPO- | MPUMEHATBHCA B y4yeTa 3arTpar, B Huvkak He cBsi3aH C
nen. Moryt BaHue 06bek- | BKX Poccum B Mo- | TOM 4ncre Kak KONU4ecTBOM

ObITb OTHece-

Hbl K M3

Ta, OT ero co-
3aaHua 0o ne-

MOHTaXa

cnepgHuve rogbl

ans obopynoea-
HUS ¢ HeBonbLLMM
CPOKOM CNnyx6bl,
Tak n ansa obopy-
[OBaHWsI CO 3Ha-
YMTENbHbIMK 3a-
TpaTamu Ha Kanu-

TanbHbIA PEMOHT

yAansembix 3a-
rPA3HEHUA U My-

ONHOWM O4YUCTKM

YpenbHbie 3a-

Pyb6nei Ha kr

Cymma 3atpaTt

Bo3MOXHbI NoKa-

YyntbiBaeT KOMN-

TpygHocTh C

TpaTbl, OTHe- yAaneHHblx 3a- | (B nobom Bbl- | 3aTenb. [Nogob- YecTBO yaareH- orpegeneHnem

CEHHble K yaa- | rpsi3HeHUN paxeHun), oT- | Hbln NOAX0A NPU- | HbIX 3arpsi3HEHUI | COBOKYMHOW Mac-

NEeHHbIM 3a- HeceHHasi K MEeHSeTCH npu Cbl yAaneHHbIX

FPSA3HSAOLLNM mMacce yaa- aHanuse sHep- BeLLeCTB BBUAY UX

BelllecTBam NEeHHbIX 3a- roatbdeKkTMBHOCTH pasfiMyHON 3KOMOo-
rPA3HEHUN BG1onorn4yeckon rM4yecKon onacHo-

OYUCTKM cTn

3artpatbl Xus- PyG6neiileg. Cymma 3atpat |[pegnoxeH gna | KoppekTHo onpe-

HeHHoro uukna, | AMKO >KN3HEHHOTO HacTosALEero JenseTca Konuye-

OTHECEHHbIE K LUMKNa, OTHe- | crnpaBoOYHUKa CTBO YA aneHHbIX

CHWXEHUIO BE-
NNYUHBI UHTE-
rpanbHoro no-
KasaTensi kaye-
CTBa OYUCTKM
(vnn nHoro
KOMMNIEKCHOrO

KpuTepus)

CeHHas K mac-
ce yaarneHHbIX
3arpsi3HeHun,
NpvBEeAEHHbIX
K KpUTEPUIO
WIMKo

3arpsi3HeHuin

MpumeyaHne — * Ey — HOpPMaTMBHbIA KOIDDULMEHT A(PPEKTUBHOCTM KanuTarnbHbIX BAOXKEHUN, Ty —

HOPMaTMBHbIN KO3 MPULMEHT OKYNAaeMOCTN KanuTanbHbIX BRoxeHun. Ex npnHnmaetcs ot 0,12 go 0,17, Benu-

yuHa Tw = 1/En.
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Taknum obpasom, onTMMarbHbIM MHCTPYMEHTOM AS151 9KOHOMMYeckon oueHkn HOT aB-
ngeTca 3KOoro-akoHommyeckas adekTMBHOCTb (B3J) 3aTpaT XMU3HEHHOro umkna. [nsa ue-
nen HacTosWero crnpaBoOYHMKa Nod 3TUM TEPMUHOM MnoApasymMeBaeTCsl OTHOLUEHME 3KOHO-
MUYECKMNX 3aTpaT Ha cokpalleHne cbpocoB B BOAHbIE OOBEKTLI K 9KONOrM4eckomy pesyrbTa-
TY, Bblp@XX€HHOMY B KOMMSEKCHbIX eAnHNLAax (MHTerpanbHOMY NnokasaTesnto KayecTBa O4YUCT-
kn, UMKO mnn MHoMy KOMMNeKCHOMy KpuTeputo). Hanbonee TouHbIM pesynbTaTt ana 333
AacT OTHOLLEHMNE 3aTpaT XU3HEHHOIO LMKNa K CHKeHUIo BenndunHel NIMKO.

Kak nokasaHo Bbilwle, MeEpPONpUATUAMMU, OTHOCUTENbHO LOCTYMHLIMW OpraHu3auusm,
akcnnyatupytowmm LICB, asnatoTcs:

- PEKOHCTPYKUNA OEWCTBYIOLMX COOPYXKEHUA OYUCTKM C mucnornb3oBaHuem HOT 7 wu
HAOT 8;

- CTPOUTENBLCTBO COOPYXeHU obeszapaxmBaHus (Ha BCexX MpoaHanM3npoBaHHbIX
obbekTax ncnonbadyetcsa YP-obnyuyenne — HOT 4x);

- BHeapeHue obopyaoBaHusa Ans MexaHudeckoro obessoxusanus (HOT 10).

Mepexoa Ha akonornveckn 6esonacHoe obessapaxnBaHne He UMEET anbTepHaTUB.

AnbTepHaTMBON MexaHuyeckomy obesBoxuBaHuio (HOT 10a) B page cnyvyaeB MoOXeT
ObiTb HOT 108 — ¢ 06€3BOXMBaHMEM Ha UNOBbLIX MoLagKax C UCNOSb30BaHNEM (PITOKYNSAH-
TOB. TexHonorna HAOT 108 Ha cyLLeCTBYOLWNX UOBLIX Nrowaakax (Npu ux Hagnexatliem co-
CTOSHUN, KIMMMAaTUYECKUX YCMOBUSX U rPagoCTPOUTENBHON CUTyaunn) no3BosiseT nosyymTb
TOT Xe TexHonorn4yecknin acppekt ¢ saatpatamm Ha 1 T CB ocagka B 5-10 pa3 Huxe [29].

B o6nactu ounctkn TCB 3agayva OOCTMXKEHMSA HanbOONbLUEN 3KOJTOro-3KOHOMUYECKOW
apbekTUBHOCTN MHBECTULMI TpebyeT NpoBeAeHMS crneLmanbHOro aHanusaa.

B Tabnuue 6.6 npuBegeHbl onvcaHne OCHOBHbIX BapUaHTOB TEXHOMOMMA Ansi HOBOro
cTpouTenbCcTBa u pekoHcTpykumm OC:

- Knaccudeckas duonorndeckas odnctka (Ne 1);

- TexHonorna ¢ yganeHnem asota un gocgopa (Ne 2);

- TeXHONorna ¢ yganeHnem asorta un pocgopa, ¢ 4Oo4YMCTKOM Ha punbTpax (Ne 3);

- TEXHOMOMMA ¢ yganeHnem asota u gocgopa, ¢ 4ooUNCTKON (NocrnenoBaTenbHO) Ha
BnocmnbTpax n punbTpax, opmeHTupoBaHHas Ha goctmxkeHue MNOKpuiexos (Ne 4).

PaccmoTpeHbl noagBapuaHTbl peanu3aumm AaHHbIX TEXHOMOMMW C HOBbIM CTPOUTESb-
CTBOM U peKkoHcTpykumnen (A n b cootseTcTBeHHO). 1o pekoHCTpyKUMen nogpasymeBaeTcs
NCNoNb30BaHME CYLLECTBYIOLWNX €MKOCTHbIX COOpPYXeHU (C HeoBXoauMOW CyLLeCTBEHHOW
PEKOHCTPYKUMEN CTPOUTENBHbLIX KOHCTPYKLUMIA, obecnevmBatoLLen X pacyeTHbIN CPOK CryX-
6bl B TedyeHne cneaytowmx 50 net). CoopyxeHnss o6paboTkm ocagka B AaHHbIX pacyeTax

He y4TeHbl. Bce TexHomorum nogpasymeBaloT o6e3sapaxmusBaHue.
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Tabnvua 6.6 — OCHOBHbIE BapnaHTbl TEXHOMOMIM 4151 HOBOIO CTPOUTENBCTBA M pekoHCTpykumm OC

Homep

BapunaHTa

TexHonorus

Homepa
COOTBET-
CTBYHOLLMX
HOT

OcHoBHble (MUHU-
MarnbHO Heobxoau-
Mble) TEXHMYECKME

MeponpusTUs

OnumoHanbHbIe
mMeponpuatus (Bu-

Okl pabor)

[MpumeHeHue pea-

FeHTOB

4

BO€ CTPOUTEsNbCTBO

Al

MNonHaa ©Owuonoru-
yeckas
(BO) —

CTpOUTENBCTBO

O4YUNCTKa

HOBOE

CTpoutenbctBo Ho-
BbIX COOPYXEHUN
MeXaHU4eCcKown "
nonHon 6Guonoruye-
ckomn O4MCTKM
(BKMOYast aapOTEHKM
N BTOPUYHbIE OT-

CTOWHUKN)

He Tpebytotca

A2

Buonornyeckas
ouncTka c ypgane-

HMeM
docdopa (BHOD)

asoTa n

70-3

CoopyxeHuss mexa-
HUYECKON M MONHON
BG1onorM4yeckon

ouncTkm  (Bkrroyasi
aspoTEHKM U BTO-
pUYHbIE  OTCTOMHU-
kn). Obbem aapo-
TeHKkoB okosio 200 %
BO,

BTOPUYHBLIX OTCTOM-

oT nnowanb

HMKoB okomno 200 %
ot BO

Heobxoaumbl no
TEXHOJIOTUAM
BHOX®

n BHOBX®

A3

Buonornyeckas

ouncTka C ypane-
HVeM
doccopa n ¢ go-
OYUCTKOWN Ha PUrnb-

asoTa "

Tpax

70-3,
COBMECTHO C
9a

CtpoutensctBo co-
opyxeHun no A2 c
OrnoKoM  [JOOYMCTKU

unbTpoBaHUEM

To xxe. Bo3moxxHO
npuMeHeHne

dnokynsHTa

295




Homepa OcHoBHble (MUHU-
OnumoHanbHble
Howmep COOTBET- | ManbHO Heobxoau- [MpumeHeHue pea-
TexHonorusa mMeponpuatus (Bu-
BapuaHTa CTBYIOLIUX | Mbl€) TEXHUYECKNE reHToB
Obl pabor)
HOT MepOorpuUsATUS
1 2 3 4 5 6
A4 Buonornyeckas 70-3, CTtpouTtenbcTBO CO- KoarynsHr.
ouYncTKa C ypgarne-| COBMECTHO C |opyXeHun no A2 c BoamoxHO  npu-
Hnem asota wu| 9a, a Takke |buopeakTopamu Ao0- MeHeHne  JroKy-
docdopa M C MHO-| HOMOSHU- | OYUCTKM (OT aMmo- nsAHTa.
roctyneHyaTton [o-| TeNbHble |HUAHOMO W HUTPUT- OpraHuyeckuii
OYUCTKOW OT CO-| moanpouec- |HOro asoTta, npu cybcTpaT ans pe-
€VHEHUN a3oTa M| Cbl, HE ONn- | HEOBXOANMOCTU — HUTpUcMKaLmm
docdopa, BIK, | caHHble KaKk | OT HWUTpPATOB) WU CO-
B3BELUEHHbIX  Be- HOT OpYXeHnaMun no-
LecTs O4YUCTKM  PUNbTPO-
BaHUeM
B. PekoHcTpyKuna
bl MonHaa Guonoruye- - PekoHCTpykumMa  cy- He TpebytoTca
ckas oumcTka (BO) LLIECTBYHOLLIMX co-

opyxeHun 6e3 wus-
MEHEHMSI  TEXHOIO-
v n TnoB obopy-
[OBaHus, Ans npo-
ONEeHNs cpoka 3Kc-

nnyatauun
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Homepa OcHoBHble (MUHU-
OnumoHanbHble
Howmep COOTBET- | ManbHO Heobxoau- [MpumeHeHue pea-
TexHonorusa mMeponpuatus (Bu-
BapuaHTa CTBYIOLIUX | Mbl€) TEXHUYECKNE reHToB
Obl pabor)
HOT MepOorpuUsATUS
1 2 3 4 5 6
B2 Buonorunyeckas 70-3 PekoHCTpykumMs  co- | PekoHCTpyKuus PeareHt  (koary-
o4ncTka C yganeHu- OpPY>KEHUN, pabo- | cTpouTenbHbIX NgHT)  gng  oca-
eMm asoTa u ocgo- TaBLUMX MO TEXHOMO- | KOHCTPYKUUK,  NOo- |xaeHns  docda-
pa (BHO®P) mn BO, HarpyxeH- | XogHbIX MOCTKOB M |TOB — TOJIbKO B

HbIX He 6ornee 50 %
OT TMPOEKTHOro HOo-
MuHana. Bblgene-
HMEe B a3poTeHke,
Kak npaBurno, Tpex
pasHoBMOHOCTEN

TEXHOMOrMYeCKNxX

30H. YCTaHOBKa Me-
LWanoK B Heaspupy-
eMbIX 30Hax, Haco-
COB peLupKynsuum,
npoknazka, npwu
HeobxoauMocTH,

TpybonpoBoaoB..

YcTaHoBKa HOBOW
aspavLMOoHHOM cu-
CTemMbl B Heobxoan-

MbIX 30Hax v

Pe-

KOHCTPYKUNA MeXa-

orpaxkgeHumn.

HUYECKOWN yacTtu
BTOPUYHbIX oT-
CTOMHWKOB "

HaCOCHOW CTaHUMK

BO3BPATHOro  una.
PekoHcTpyKunsa

NepBUYHbIX oT-
CTONHWKOB (no

HasHayeHuo, nnbo
C WCMONb30BaHMEM
B KayecTBe aHao-
po6HbIX 30H, NGO
ona  npedepmen-
Taumm ocagka). Pe-
KOHCTpyKUMs  CoO-
OpyXeHun rpybon
MEXaHN4eCcKown
OUUCTKMN.
3ameHa BO34yXO-
OyBOK C YCTaHOB-
KOW perynmpyembix
arperatoB 2

Knn.

CoopyxeHus  xpa-

YcTaHoBKa
HEeHUsl, MNPUroTOB-
NeHnsi nao3MpoBa-
HUS1 pacTBopa pea-
reHtagnsa ocaxne-
HUSA c¢ocpatos
(ana cxem BHOX®

n BHOBX®)

cxemax BHOX® un
BHOBX®
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OV K CylUecTByo-
UMM PEKOHCTPYUPO-
BaHHbIM  COOpYXe-

HUAM

Homepa OcHoBHble (MUHU-
OnumoHanbHble
Howmep COOTBET- | ManbHO Heobxoau- [MpumeHeHue pea-
TexHonorusa mMeponpuatus (Bu-
BapuaHTa CTBYIOLLMX | MbIE) TEXHUYECKUNE reHToB
Obl pabor)
HOT MepOorpuUsATUS
1 2 3 4 5 6
b3 Buonornyeckas 70-3, CTtpouTtenbcTBo CoO-
ouYUCTKa C yaaneHu- | COBMECTHO | OPY)XEHUA [OOOYUCT-
eMm asoTa u ocgo- c9a K1 Ha punbTpax
pa (BHO®) wn po-
ouncTka OT B3Be-
LUEHHbIX BeLLecTB —
Kak  [AononHuTenb-
Hasg cTagus K cylle-
CTBYIOLUUM  PEKOH-
CTPYMPOBaAHHbLIM CO-
OpYXEHNsM
b4 Brnonornyeckas 70-3, CtpountenbcTBo
O4YUCTKA C yaaneHu- | COBMECTHO | MHOrOCTyneH4YaTbixX
eM a3oTa n ocdo-|c 9a, a|coopyxeHui no-
pa (BHO®) u po-|Takke [O-|0YUCTKM OT coeam-
ouncTka OT coeau- | NONHU- HEHUA  a3oTa MU
HEHMN  as3oTa M | TenbHble docdopa, BrK,
¢ocopa, BIK, | nognpo- B3BELUEHHbIX Be-
B3BELLEHHbIX Be- | Llecchbl, He |LlecTB
LeCTB — Kak [dO- | OnucaHHble
nonHutenbHass crta-|kak HOT

2 MeponpusTue, UMeloLLee Kak TEXHOINOMMYeckoe, Tak 1 SKOHOMUYECKOe 3HaYeHue.

1) 3T0 MeponpusiTe KanUTarbHOrO PEMOHTA, KaK NPaBuIio, COBMELLAEMOE C PEKOHCTPYKLMEN.

CpaBHeHMe NATU BapuaHTOB TEXHOMOMMIA NPOBEAEHO MO METOoAUKE pacyeTa CTOMMO-

CTW XXMU3HEHHOro UMKna, ¢ ynpoweHnamu, npumeHntensHo kK OC NCB ¢ NnpuTokoM CTOYHbIX

Boa 100 Tbic. M3/cyT npuBeaeHo B Tabnuue 6.7. 3a pacuyeTHbli cpok cnyx6bl OC (50 neT)

OyaeT ouuieHo 1825 MnH M3 CTOYHBIX BOA. YKasaHHas B rpade 9 CTOMMOCTb OYMCTKU SBMS-

€TCS OTHOLLUEHWEM BCEN YYTEHHOW COBOKYMHOCTWU 3aTpaT 3a >KU3HEHHbIA UMK K obiemy

06beMY OUMLLEHHOW BOAbI.
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Tabnuua 6.7 — CpaBHeHWe BapuaHTOB TEXHOMOMMI At HOBOrO CTPOUTENLCTBA U PEKOHCTPYKLUU

COOPY>KEHMWIN OYUCTKM CTOYHBIX BOZ

Tekywme 3aTpaThl B
KanuTtanbHble BNOXeHUs,
xoae pabotel OC,
MITH py6.
MIH py6.
y Bcero 3a- | Ctroumoctb
AenbHble
; 3arpatbl TpaT Ha co- | ouMCTKM
apuaHTbl Kan. BNOXeHWs, .
p Y 6./m3 Yyteh- HAPERO" | apanme n | 1w crou-
TEXHOOIMM - ThIC. JvE B
0o i Hble 2 Baumio pa60Ty OC | HbIx BO[, 3),
CMP no- | Bcero CyTKu obopypno-
i akcnn. 3a- b MIH py6. pyo.
BaHue BaHUsI B
TpaThbl
TeyeHue
Ky
1 2 3 4 5 6 7 8 9
A. HoBoe cTpounTenscTBo
Al 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. PekoHCcTpyKumMs (M AOMOMHEHME OOOYNCTKM)
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 MNpwu pacyeTe He y4TeHbl AeMOHTaX, GAHKOBCKUI MPOLIEHT.

2) 3 akcnnyaTaumMoHHbIX 3aTpaT Y4TeHbl TOMbKO CTOMMOCTb SEKTPO3HEpPrumn, peareHToB U 3atpaTbl Ha
TexHuyeckoe obcnyxusaHme obopyaoBaHus. YaaneHue dgocdopa ans Bcex TEXHONOrMn NpuHATO Guonoruye-
ckuMm nytem, 6e3 ucnonb3oBaHUSA peareHToB. [MpMMeHeHne peareHTOB YY4TEeHO TONbKO Ans TexHonorui A4 n
b4, Ha cTagun goouncTkn. B crnyyae yaaneHus oCHOBHOro konunyectsa pocdopa XMMUYECKUM NyTeM Ha cTa-
Onn BMONOrMYECcKon OYMCTKM OOMNOMHUTENbHbIE 3aTpaThl cocTaBnsaT 0,45 py6./m3.

3) 3TO TONbKO YacTb SKCMMyaTaLMOHHbIX 3aTpaT, NpuMeHsieMast Ans Lenei HacTosALero aHanusa.

[Ons nonyyeHus obuien cpaBHUTENBHOW OLEHKU 3(PPEKTUBHOCTM yaaneHnsa 3arpss-
HAOLWMX BELWECTB HEOOXOANMO NPUBECTN X KONMYECTBA K €ANHOM BennyuHe. C 3TON Lenbio
npumMmeHnm noaxop k pacyety UMNKO, nsnoxeHHbIn B pasgene 3. OgHako, NOCKOSbKY B AaH-
HOM CpaBHEHWW B TOM YMClle pacCMOTPEeHa TEeXHOMOrus, HanpaBfeHHas Ha OOCTUXEHue
MOKpusxos N0 TI BOCB, npu pacuyete UMKO B kadectBe 6asbl cpaBHEHUs (3HameHaTens
Apobun) ncnonb3oBaHbl BenuunHbl MOK ana BogoeMoB pbiGOX035MCTBEHHOIO BOAOMNOMNb30Ba-

HMA Ana gadHbiX BelwecTB. 1o XINK ucnonb3osana MNAK CanlluvH 2.1.5.980—00 ang nutbe-
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BOr0 N XO35IMCTBEHHO-ObITOBOro BOAOCHabXXeHUs. PaccuntaHHble TakuMm o6pa3omM BENNYMHDI
panee nmenyTcs UMKOpx.

KoHueHTpauumn 3arpsasHALWUX BELWEeCcTB NMpyM MUCMONb30BaHUN YETbIpEX BapuaHTOB
O4YUCTKM NpmBedeHbl B Tabnuue 6.8, senuunHbl UMKOpx, paccunmTaHHble N0 AaHHbIM Tabnu-

ubl 6.8 — B Tabnuue 6.9. 3T aaHHble ANs noaBapuaHToB A U b NPUHSATLI paBHbIMN.

Tabnuua 6.8 — KoHueHTpauumn 3arpasHsoLWmx BELLECTB B OYULLLEHHOW CTOYHOW BOAE,

MCnoJsib30BaHHbIE NPU pacyeTe

CopaepxaHue B UC- KoHueHTpaLumsa B o4mnLLEeHHOW BoAe
3arpssHsaowme .
XOZHOW CTOYHOW BO- npy UCNOMNb30BaHWUM TEXHOMOIMIA, Mr/n MOKpwi6x03, M1
BellecTBa
Ae, Mr/n Ne 1 Ne 2 Ne 3 Ne 4

BaBeLLeHHbIEe BeLecTBa 200 15 10 10 5 5
BIMKs 180 12 5 5 2 2
XIMK 360 60 40 40 30 (15)
A30T aMMOHUINHbLIX COnen 40 25 1 1 0,4 0,39
A30T HUTpaTOoB - 5 25 9 5 9,1
A30T HUTPUTOB - 0,5 0,2 0,2 0,02 0,02
docdop docdaTtos 5 3,5 3,5 0,7 0,2 0,2

Tabnuua 6.9 — BenuunHbl UMNKOy«x 4Ns1 pasnmnyHbIX TEXHOMOMi

Benunuunna UMKOpx o4mLLIEHHONM BOAbI
3arpsisHsioLLe BelecTsa MTIKOpx MPY NCMONb30BAHMM TEXHOMOMIA
ans vexogHon CB

Ne 1 Ne 2 Ne 3 Ne 4
B3BelueHHble BellecTBa 40,0 3,0 2,0 2,0 1,0
BIMKs 90,0 6,0 2,5 2,5 1,0
XK 24,0 4,0 2,7 2,7 2,0
A30T aMMOHUWINHbLIX COMen 102,6 64,1 2,6 2,6 1,0
A30T HUTpaTOoB 0 0,5 2,7 1,0 0,5
A30T HUTPUTOB 0 25,0 10,0 10,0 1,0
doccop docdartos 25,0 17,5 17,5 3,5 1,0
UMKOpx (cymmapHasi Benm4mHa) 281,6 120,2 40,0 24,2 7,6

B Tabnuue 6.10 npoBegeH pacyeT 3HayveHun 333. JKonoro-akoHommyeckasa apdek-
TMBHOCTb onpeaensnacb AByms cnocobamu:

- Kak abcontoTHass — OTHOLIEHME CTOMMOCTM OYMCTKM 1 M3 Mo AaHHOW TEXHOMNormu K
pasHuue mexay UMKOpx ncxogHom ctoyHon soabl U UIMKOpx ounwleHHon Boabl ANAst AaHHOW

TEXHONOINMN;
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- KaK OTHOCUTENbHas (OTHOCUTENbHO NMpeablayLlen No rnyouHe OYNUCTKN TEXHOMOornN),

4YTO NO3BONSET BbISICHUTb, Kakon ahdekT nmeeT yrnybneHme kayecTBa OYUCTKU C MEpPEXo-

AOM OT MeHee 3(heKTUBHOM TEXHOMOMMMU K crneayrowen, bonee ahpeKkTUBHOMN.

CTOMMOCTE OUHCTER 10 TEXHOTOrHE N—CTOoOMMOCTE OYHCTEN 00 TeXHoTorns (N—1)

OTHocuTenbHag 333 =

HIIKOpex Teemonormn (N-1) — MO px Texzomores N

PasHuua BenuunH UIMKOpx cooTBeTCTBYET NpuBedeHHOW (MHTerpansHon) macce yaa-

NeHHbIX 3arpssHeHunin. 1o nandeckomy cMmbICily BennymHa 333 nokasbiBaeT CTOMMOCTb

yaaneHus 1 Kkr maccbl YCINOBHbIX 3arpsi3HEHU.

Tabnuua 6.10 — OnpeneneHne 3KONoro-a3KoOHOMUYeckom 3EKTUBHOCTN TEXHOITOTUI

3HavyeHuns nokasaTenen Ans CTOMHOM BoAbl
EannHuua O6paboTaHHon
PacueTHble nokasartenu Wcxoa-
n3mepeHunst Mo TEXHOSOMMM OUYUCTKM
HOM
1 2 3 4

UIMKOpx 281,6 120,2 40,0 24,2 7,6
CHumxkeHne WIMKOpx OTHOCUTENBHO
ucxogHon CB (abconoTHoe CHuxe-
HMe) 0 161,4 241,6 257,3
CHmxeHne WUIMKOpx OTHOCUTENBHO
npeablaywen (MmeHee acpdekTUBHOMN)
TEXHONOrMM (OTHOCUTENTbHOE CHWXE-
Hue) 0 161,4 80,2 15,8 16,6

A. HoBoe cTponTenbsCcTBo
CtommocTtb oumctkm (no rpadpe 9 py6./m3
Tabnuubl 6.7), abconoTHOe 3Hade-
HVe 0 11 1,6 1,9 2,7
YBennyeHve CTOMMOCTM  OTHOCHK- py6./m3
TenbHO npegbiaywen (MeHee ad-
PEKTUBHON) TEXHOMOIK — 11 0,5 0,8 1,6
Okonoro-sakoHoMu4eckas agdektns- | py6./ycn. kr
HOCTb: yOaneHHbIx 3a-
- abcomnioTHas rpASHERN — 6.8 6,6 7,3 9,9
- OTHOCUTEnbHas — 6,8 6 17,8 49,3
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3Ha4yeHuns1 nokasaTtenen ans CTOYHOM BOAbI

EovHnua O6paboTaHHoM
PacueTHble nokasaTtenu Wexopn-
n3mepeHus MO TEXHOMOIMN OYUCTKM
HoM
1 2 3 4

B. PekoHcTpyKunsa

CronmocTb ouncTku (no rpacpe 9 Tab- py6./m3
nuupl 6.7), abcontoTHoe 3HayYeHne 0 0,59 0,9 1,18 2
YBennyeHne CTOMMOCTU OTHOCUTEIb- py6./m3

HO npegplaywen (meHee addpekTuB-
HOWN) TEXHOMOMMK — 0,59 0,31 0,28 0,82

Okonoro-akoHoMu4eckas agdekTns- | pyb./ycn. kr

HOCTb: yAaneHHbIX 3a-
- abcontoTHas rpsisHeHnm — 3,7 3,7 4.6 7,3
- OTHOCUTENbHAas — 3,7 3,9 17,8 49,3

[aHHble Tabnuupbl 6.10 No3BONAT caenaTth CrneayLmne BolBOAbI:

- abcontoTHas 333 ymeHbluaetcsa ot BO k TexHonoruu, gocturatowen MNOKpx (no NMKO
CB) Ha 45 % un 100 %, B 3aBUCMMOCTM OT BapuaHTa co3gaHus OC (HoBOe CTpOMTENbCTBO
NN PEKOHCTPYKLUNSA COOTBETCTBEHHO);

- OTHOocUTENbHAA I pes3ko Bo3pacTaeT npu gobaeneHmn k nognpoueccam bO mnnu
BHO® noanpoueccoB AOOYUCTKU: PUNBTPOB U OCOBEHHO OMOpPeakToOpoB A00YMCTKU. [Mpu
HOBOM CTpPOMTENbLCTBE YAESbHble 3aTpaThbl HA yaaneHne O4HOro M TOro XXe KonuyecTsa 3a-
rpasHeHnn Ha ctagmm goouncTtkm o MNMOKpx B 8 pa3 Bbiwe, YeM Ha ctagum GMonormyeckomn
O4NCTKN. [pn PEKOHCTPYKLUNKN 3Ta pasHuLa npeBbilaeT 12 pas;

- HECMOTpS Ha 6onee BbICOKYD CTOMMOCTb NMPUMEHEHUs, 933 BMONOrM4YeCcKon OYUCT-
Kn ¢ yaaneHnem bUoreHHbIX 3NeMeHToB paBHa 333 Knaccu4eckon G1onormyeckomn OYUCTKM.
910 obbsicHAeTCs ropa3go 6onbwmnm abContoTHBIM 3KONOrM4Yecknm 3pdEeKTomM NepBor no
CpaBHEeHWo co BTOpon. T. e. B cchepe BMONOrMyeckon OYMCTKU CyLLeCTBYET NonHasa nponop-
LMOHAaNbHOCTb MeXQy MHBECTULMAMWN N SKONOTMYECKUM 3PEKTOM (3aBUCMMOCTb HYNEBOrO
nopsigka): 4em 6ornblle BRIOXEHO CpeacTB, TeM BOMbLINK 3KoNormyecknin addekT goctura-
eTcq. BaxxHO oTMeTUTb, YTO 3Ta 3aBUCMMOCTb ByaeT AeCTBOBATb TOMbKO MPU MUCMNOSb30Ba-
HUKM Buonormyeckoro yaaneHna docgopa (Mpy XMMUYECKOM yaaneHun ctoumocTb BHO®
pe3ko Bo3pacTaeT). [1pn nepexoae kK 4OOYUCTKE CTOMMOCTb yaaneHus 3arps3HeHnin Bospac-

TaeT Ha NopAaaoK.
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O6wwmin BbiIBOA: onTMMarnbHas 3303 JocTuraeTca nNpu MCnonb3oBaHUn Hambonee ag-
PEKTMBHBIX TEXHOMOrMIM BMOMNOrMYECKON OYUCTKM B adpOTEHKaX C yaaneHuem asoTta u ¢oc-
dopa (buonornyecknum nytem). Cuctema HopmMmpoBaHUA ormkHa obecneumBaTb 6e3ycnos-
HbIW MPUOPUTET MEPONPUATUA NO BHEOPEHUIO TEXHOMOMMW yaaneHua asota n docdopa B
aspoTeHkax (U MM NoAOBHbIX METOLOB) NO CPABHEHUIO C JOOYMCTKON. NpUMeHeHne JOOYMCT-
KN OOIMKHO paccmaTpuBaTbes kak HOT TONbKO B CTPOro orpaHUYEHHbIX CUTyaunsax CTPOron
OXpaHbl BOAHbIX 06beKkToB. Bo BCex Apyrmx cutyauusax MCNonb3oBaHWE B NPOEKTE NoAnpo-
LLecCoB JOOYUCTKN IKBMBANEHTHO HaHeceHuo yulepba BoAHbIM O6bEKTOB B pesyrnbTaTe He-
XBaTKN CpeacTB, HEA(EKTUBHO NOTPaAYEHHbIX HA AaHHOM 06bekTe, AN nony4yeHus 6a3oso-

ro adpdekra Ha apyrom obbekTe.
Paspgen 7. [lepcnekTMBHbIE TEXHONOIMN

[ns xapakTepuctuku M knaccudukauum passmBaloLMXCa METOLOB LenecoodbpasHo
BblAENUTb CcrnegyoLwmne noHATUS:

A. VIHHOBaUMOHHAsA TEXHONOMMA:

Al. Pa3BnBaemasi TEXHOMOIMSA, Haxo4sLWancs Ha ctagum nabopaTopHOM UMK OMNbITHO-
NpoMbILLIEHHON pa3paboTku B Poccum nnbo 3a pybexom.

A2. TexHonorus, He umewwas AOCTATOYMHOrO 4ucna nNPUMEHEeHUn HeobxoaMmoro
macwitaba B Poccuu, 4tobbl oTHecTn ee kK HAOT.

A3. He nvetowas npumeHeHnn B Poccum n ucnonbdyemasi 3a pybexxom Ha manom
yncne obvekToB (He 6Gonee 3).

b. TexHonormda, ocBoeHHass B MUPOBOM U (UN) OTEYECTBEHHOW MNpaKkTuKe, HO
He anpobupoBaHHasa B 4aHHOW oTpacnu B Poccuu:

B1. He umetowaa gocratodHoro 4ymcna npumeHeHnn B Poccuu, HO ncnonbsyemas 3a
pybexom (bonee 5 npumeHeHUn).

B2. CmexHasa TexHonoruss — npuMeHsemMasi B gpyrmx otpacnsx, no 6nmskomy HasHa-
YeHWIo, HO B ycroBusix, oTnmyatowmxca ot OC LICB.

PaccmaTtpuBaga nepcrnektuBHble TexHornorum ouncTtkn CB, cnegyeT pasnuyaTbh ctaTyc
TEXHOMNOIMMM NPUMEHUTENBHO K NPOMBbILLNIEHHBIM CTOYHBIM Bogam 1 k TCB/INCB. MHorue co-
BPEMEHHbIE TEXHOSIOMMMU, KOTOPblE MOTYT OblTb OTHeceHbl K HOT Ansi NpOMBbILISEHHbIX CTOY-
HbIX BoA, npumeHutensHo K CB un/unu MNCB cnenyet paccmatpmBaTtbh Kak nepcrnekTUBHbIE
(cmexHble) TexHonormn. OgHako AaHHbIM NoAxoA4 criegyeT B 6onbluen CTeneHn OTHOCUTb K
cneunduyeckumM 3arpasHaoWwmM Bewectsam. [1pyM 04YMCTKE OT OpraHUYecKux 3arpsa3HEeHUn
(BIK, B3BelUeHHble BellecTBa), coeguMHEHU a30oTa M docopa AaHHble, OTHOCALUMECS K

NPoOMbILWLNI€HHbIM CTOYHbIM BOAaM, MMEKLLUM CXOXUNe C CB XapaKTepUCTUKN 3arpAa3HeHHO-
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CTW, criegyeT paccMaTpuBaTbh C TEXHUYECKON TOYKM 3PEHUs Kak OTHOCSLMECS M K nocrea-
Hen. OgHako, Npu 3TOM HEOBXOAMMO YYUTbIBaTb IKOHOMUYECKME OBCTOATENLCTBA, T.K. ANS
MHOIMX OoTpacnen NPOMbILSIEHHOCTN AonycTUMasi cebeCToMMOCTb OYUCTKN CTOYHBLIX BOA CY-
LLIeCTBEHHO BbILLE.

[Mpobnembl, npexae BCEro 9KONormyeckne, He pellaemble TEXHONOMMAMMU, OTHECEH-
HeiMn K HOT, MOXXHO pa3buTb Ha criegytowime rpynnbi:

1) HegoctatoyHo rnybokoe u HeleneHanpaBneHHoe yaaneHune cneundunyeckmx opra-
Hu4eckux 3arpsisHeHuin (HedtenpoaykTbl, CIMAB), 6uonornyeckn HeoKMCnsieMbiX 3arpsisHe-
HUW, MUKPO3arpsa3HEHUN, TSXXenbIX MeTansos.

2) MNMoTeps LEeHHbIX COCTaBMALNX CTOYHbIX BOA B npoLecce n3 obpaboTku.

3) Hepoctato4uHasa adpdektnsHoctb HAT B page cutyaumin (Hanpumep, HeaddekTmB-
HOoe yaganeHue asoTa npu HUTPpU- U aeHntpudmkaumm m3 NCB ¢ HM3KMM COOTHOLLEHMEM
BIMK/obwmin a3oT). TexHn4yeckas HEBO3MOXHOCTb M OrpaHUYeHUss NPUMEHEHUS TEXHOMOMN
6uonormnyeckon oumctkn NCB B psige cnydaeB (MecTa BPEMEHHOro npebbiBaHus, HWU3Kas
TemnepaTypa CTOYHbIX BOA4 U Ap.).

4) 3HaunTenbHble 06beMbl ocagka CB kak oTxoga npu HEBO3MOXHOCTU MONyYeHUs
N3 HEero BTOPMYHOW Npoaykuumn nmbo ee cbbiTa.

5) Bbicokme akonornyeckue n3gepXku, npexane BCero pacxof 3feKTPO3Heprum n pea-
reHToB. Bbicokasi cToumocTb peanusaunm HOT.

YuntbiBas COCTOSiHME Aen B nogoTpacny BoOOOTBEAEHUHA, onucaHHoe B pasgenax 1—
2, ONA OTEeYEeCTBEHHOWN NPaKkTUKM Haubornbllee 3HayYeHue MMeT rpynnbl npobnem Ne 4-6.
MepBble Tpy NepeyncneHHble rpynnbl Npobnem Gonee akTyanbHbl B pa3BUTbIX CTpaHax 3a-
nagHoun Esponbl 1 B CLUA, a Takke B perMoHax ¢ AeuunuTom rnpecHon BoAbl, rae BbICOK MH-
Tepec K NOBTOPHOMY UCNOJSIb30BaHUIO rMyHOKOOUYMLLEHHbBIX CTOYHbBIX BOA.

3HaunTenbHas YacTb Npobnem NpPUMeEHseMbIX TEXHOMOIMMIA CBA3aHa He C UX 3KOMNOrn-
YeCKMM HEeCOBEpPLLEHCTBOM, @ CO CTOMMOCTbBIO UX peanu3auuu, a Takke HageXHOCTbIo B pas-
NMYHBIX cuTyaumusax. Ona cHukeHns ctoumoctn OC paspabaTbiBalOT HOBblE TEXHOMOrMYe-
CKMe, TEXHUYECKNE U KOHCTPYKTUBHbIE peLleHUs], NO3BONSALWME AoCTUraTb TOro xe addekra
C MeHbLUIMMM 3aTpaTamun Mo NOBLICUTL YCTONYMBOCTb TEXHOSTOMUNA.

[MepcnekTuBHbIE TEXHONOMMU MU3MNOXEHblI B JAHHOM pasferie CnpaBoYHWKa B COOTBET-
CTBUU C NpMBELEHHON Bblle Knaccudukaumen. Heobxogumo obpatuTb BHUMaHUE, YTO AaH-
Hasa Knaccudukauma 4OCTaTOYHO YCIOBHA U pag TEXHOMOIrMM MOXeT BXOOUT B pasnunyHble ee

rpynnbi.
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7.1 CHuxeHue 3arpasHeHHocTu no XIK, ynaneHue cneundpmnyeckmnx
opraHu4yeckux sarpsisHeHUn (HedtenpoaykTbl, CIMAB),

MUKPO3arpsAi3HeHUN, TAXXenbIX MeTannoB

7.1.1 Bunocop6LUMOHHasA o4YmMCTKa

Llenb TexHonorum

I'ny60|<oe yaaneHmne opraHnm4eCcknx sellecTB, Kak B LiEeJIOM, TaK N OTAEJIbHbIX MUKPO3a-

rpssHeHun. Takke — rnybokoe okucneHne ¢opm asoTa.

ObLlee TexHNYECKOe onucaHmne

MpeactaBnaet cobon koMBuMHaUMO npouecca C akTUBHbIM UIIOM U UCNOSb30BaHMe
nopotukoobpasHoro aktmsHoro yrnga (MAY). MoxeT ObiTb MCNOMb30oBaHa Kak B KOMOMHaLMn
CO BTOPUYHBIMW OTCTONMHWKaMM, Tak N ¢ MeMbpaHHbIM unopasgeneHmeM. lNMopolkoobpasHbIn
aKTUBHbLIN yronb Aob6aBnseTca B adpOTEHK B KONMMYECTBE, COOTBETCTBYIOLLEM €ro BbiBefe-
HUIO U3 CUCTEMbI C U3ObITOYHBIM aKTUBHBIM MNOM. Ha NOBEPXHOCTM aKTUBHOIO Yrrs npowc-
XOOAT NpoLEecChl copOLMM TPYAHOOKMUCNAEMbIX 3arpA3HEHUI C NOCNEOYOLMM OKUCNIEHNEM.

Mpouecc ¢ membpaHHbIM unopasgeneHnemMm npeacraenseT cobon Oonee nosgHee
pasBuUTME TEXHONOMMN, NO3BONSAOLLEE YBENNYUTL KOHLEHTPALUMIO KaK nna, Tak U NopoLUKOoO-
pa3HOro akTMBHOIO YIIisi B peakTope U 3a CYET CHWXKEHUSI MPMPOCTa nna yMeHbLWnTb NoTped-
neHuve yrns.

[o3sa aktuBHoro yrnsa coctaensdet 500-1000 mr/n peaktopa. OnTumanbHOe 3HavyeHue
BO3pacTa una coctasnseT okono 15 cyt. 3to obycnasnueaet HeobxoaumocTb fobasneHus

B 6uopeaktop 35—70 mr/n B cyTku MAY.

TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TexHonormamm

He TpebyeT pereHepaunv akTUBHOIO Y 3a CYET UCMONb30BaHUS npouecca Guope-

reHepauum.

[MpeumyLlecTBa Anga OKpyKatoLlen cpeasbl

mybokas o4YnmcTKa OT OpraHMYeckMxX M asOoTHbIX 3arpA3HEeHWn. YaaneHue MukKpo3sa-
rpssHeHun. B ounweHHon soge gocturaetca: XMNK — meHee 10 mr/n, BlNKs — meHee 3 mr/n,
obLWwun a3otT — MeHee 1 Mr/n, aMMOHWUIHBIA a30T — MeHee 0,2 Mr/n, TpuranoMeTaHbl — Me-

Hee 0,1 mr/n.
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Me)xcpenoBble BO34eNCTBUSA

B npegenax 10 % yBenuuMBaeTCsl KONMMYECTBO CyXOro BELLECTBA, BbIBOAMMOMO U3

npouecca ocagka

[TpMMEHNMOCTb

C TeXHMYECKOMN TOYKM 3PEeHUs NPUMEHNM LS COOPYXEHUN ntobon Npons3BoanTeENbHO-
ctn. Ha npaktuke (CLUA) npumeHsieTca AN O4YUCTKN CIOXHBIX MPOMCTOKOB.
[MpMEeHNTENBHO K CTOYMHbIM BOAaM MoceneHun 6onee nepcnekTMBeH ANs OYUCTKU

BblCOKO3arpsid3HeHHbIX [1CB.

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

EONHCTBEHHBIM M BaXKHENLLMM (paKTOPOM, OrpaHNYnBalOLLMM peannu3aunio, SBnsoTcs
3aTpaTbl Ha aKTUBHbIN Yronb, HEN3BEXHO BbIBOOMMbIA U3 peakTopa C U3ObITOYHbIM aKTUB-
HbiM nnom. CtoumocTb NMAY He no3BonseT ncnonb3oBaTtb TexHonormo ana NCB, Tak kak 3a-
TpaTbl Ha Hero npesbilwaT 12 py6./M3 BoAbI.

[MpMepHO Ha 3TOM YpOBHE 3aTpaTbl MO TEXHOMOMMN C UCMONb30BaHMEM MEMBPAHHOIO
unopasgeneHusi, B KOTOpon NoTpebHOCTb B Yyrie Huxe, ogHako obopyaoBaHMe CrOXHee U

[IOPOXe.

CraTtyc TexHonormu

b1-b2.
7.1.2 Cop6uUMOHHasA AOO0YNCTKA HA aKTUBHOM yrne

Llenb TexHonornm

nybokoe yganeHne opraHM4Yecknx BELLECTB, Kak B LIeSIoM, Tak U MUKpPO3arpsisHEHWIA,

rnybokoe yaaneHme aMMOHUNHOIO a3oTa.

ObLulee TexHNYECKOoe onucaHune

OcyuwecTtBngerca nyteM nporycka gouduwiaemon BoAdbl vyepe3 unbTpbl pasnnyHbIX
KOHCTPYKUWMI C rpaHynnpoBaHHbIM akTuBHbIM yriem ([FAY). Bpems npebbiBaHus B punbtpe
15-35 muH obecneunaet cHmkeHune XIK go 5-20 mr/n. OpraHnyeckue 3arpsa3HeHuns, a Tak-
K€ aMMOHUINHBIN a30T copbupyloTca Ha akTMBHOM yrne. 1o mepe cpabaTbiBaHUst COPOLMOH-

HOW €MKOCTW aKTUBHbIWN Yrofb NOANEXMUT 3ameHe, NMbo TEPMUYECKON pereHepaunu.
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TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TEXHONOMAMHA

YpaneHue opraHMYeckuUx BELECTB U aMMOHUAHOIO a3oTa npyu Marom BpeMeHu obpa-

60TkM 1 6e3 aHeprosaTpar.

[MpeumyLlecTBa Ang OKpyKatoLlen cpeasbl

Ouuctka no XIK go 5-15 mr/n, BlNKs meHee 3 mr/n, Takke No aMMOHUAHOMY a30Ty —

MeHee 1 mr/n. YganeHne MUKpo3sarpsi3HeHUN.

Me)xcpenoBble BO34ENCTBUSA

O6pasoBaHune otxoaa (0TpaboTaHHbIN aKTUBHbLIN Yrosb).

MpUMEeHNMOCTb

C TeXHNYeCKOM TOYKM 3pPEHNSA NPUMEHUM AN COOPYXXEHUN Ntobon Npom3BoaUTENbHO-
CTW, HO, Kak nobon MeTo unbTpoBaHUS, NpoLle peannadyeTcs Ha HebOomnbLINX U CPeaHUX
no pacxony obbekTax. Ha npakTuke npumeHsieTca s OYUCTKM CHOXHbBIX U TOKCUYHBIX Mpo-

MbILLUJTEHHbIX CTOKOB.

dakTophbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

Bbicokasi CTOMMOCTb rpaHynMpPOBaHHOIO akTUBHOIO yrns. bbicTpoe ncyepnaHue ero
COpBLUMOHHBIX CBONCTB. TPYAHOCTb N HEBbLICOKAA 3KOHOMMYECKas aP(PeKTUBHOCTb €ro pere-

Hepauuu.

CTtaTyc TexHonoruu

HOT ons ounctkm MNCB (cm. pa3gen 5).

MpumenunTtensHo kK OC NCB — nepcnekTuBHas TexHonorus b2.
7.1.3 CopbuMOHHaA 4OOYUCTKA HA MMHepanbHbIX COpbeHTax

Llenb TexHonorum

'my6okoe yaaneHne aMMOHMHOIO a3oTa, TSXKenblX MeTanmnoB, cneunduniecknx opra-

HUYECKMX 3arpsi3HEHNN.

ObLlee TexHNYECKoe onucaHmne

OcyllecTBnsieTcs nyTeM npornycka Aoyunliaemon BoAbl Yepes hunbTpbl pasnmyHbIX
KOHCTPYKUUIA C MUHeparbHbIM COpPOEHTOM HecKonbkux TunoB. o mepe cpabaTbiBaHUS

COpPOUMOHHOI eMKOCTI NPOU3BOAMTCS pereHepaums.
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B kayecTBe 3arpy3ku MoryT 6biTb MCNOMb30BaHbI:

- pasHOBMAHOCTU LEEONUTOB, B TOM YNCIE XUMUYECKM MOANMDULNPOBAHHbIE;

- MOANMULMPOBAHHBIE TTUNHBI.

TexHn4Yeckne n 3KOHOMMUYECKME NPEMMYLLIECTBA MO CPABHEHWUIO C YCTOSIBLUMMMUCS TEX-
HOMorMsIMu.

YnaneHue opraHM4Yecknx BELLEeCTB U aMMOHUMHOIO a3oTa Npu mManom BpemMeHun obpa-

6oTkM 1 6€3 aHepro3aTpar.

[MpevmyLlecTBa Ang OKpyKatoLlen cpeasbl

Ouunctka no XIMK go 5-15 mr/n, BINKs meHee 3 mr/n, Takke N0 aMMOHUAHOMY a30Ty —

MeHee 1 mr/n. YganeHne MUKpo3sarpsi3HeHUN.

MexxcpenoBble BO3aencTBms

O6pasoBaHune 3HauYUTENbHbIX KONMYECTB oTxoAa (oTpaboTaHHble COPOEHTHI).

[MTpMMEHNMOCTb

MpyMmeHnm Onsa coopyxeHun nobon NPon3BOAUTENBHOCTU, HO, Kak nobon meTon
unbTpoOBaHUS, NpoLLe peanmsyeTcsa Ha HebonNbLINX U CPeaHMX MO pacxoay obbeKTax.

HaxoguT npumeHeHne Ha HEKOTOPbIX 0b6bekTax ounctkm MNCB.

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

Mpouecc BH[, ocyuiecTBnsiembli Ha OCHOBHOW cTaguu, obecnedmBaeT yganeHue
as3oTa, BKMNOYaAs U3Ha4arbHO HaxoOsAWMNCA B opraHnyeckon opme, Toraa Kak copOumoH-
HbI Npouecc, TpebyLwmi OTAENBHOrO COOPYXeHWs, CNOCOBeH NULLb KOHLEHTPUpOBaTb aM-
MOHUIHBIN a30T. O6paboTKa CTOYHLIX BOA OT pereHepaumn Takke npeacrasnseT npobnemy.

MeTon MOXeT HaWTW NPUMEHEHWE COBMECTHO C (PU3UKO-XUMUYECKOW peareHTHOWM
OYUCTKOM Kak nognpouecc Ang yaaneHns aMMOHUWNHOIO a3oTa, NPy HEBO3MOXHOCTU Npume-
HUTb BMONOIMYECKY0 OYUCTKY, NPEeXae BCEro A1 OYUCTKM CTOYHbIX BOA OT OOBEKTOB Bpe-

MEHHOro NpebbiBaHUA.

CTaTyc TexHonormu

A2.
7.1.4 BnocopbuMOHHasA 4OOYMCTKA

Llenb TexHonornm

myGokoe yganeHue opraHU4ecKMX BELECTB, Kak B LIefloM, Tak U MUKPO3arpa3HEHU.
OkucneHve aMMOHUMHOIO a3oTa.
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ObLlee TexHUYecKoe onucaHme

Hounwaemasa Boga obpabaTbiBaeTcs B hmnbTpe-bnopeaktope ¢ NCEBAOOKUNKEHHOWN
3arpy3kon B Buge MAY. KOHCTpyKTMBHO obecneudnBaeTcs yaepKaHue 3arpy3kum B COOpYXe-
HuK. PeunpkynupyoLias XXUAKoCTb HacklWwaeTcs kKucnopogom B apnudtax. FAY Haxoamntcs B

COOPYXXEHUN ANUTENBHOE BPEMSI.

TexHn4Yeckne n 3IKOHOMUYECKNE NPENMYLLIECTBA NO CPABHEHMUIO C YCTOABLUMMUCS

TEXHONOMAMHA

OnutenbHbin cpok cnyxbbl TAY. bonee Bbicokas 3¢EKTMBHOCTb MO CPaBHEHUIO C

McnoJib30BaHNEM NHEPTHbIX HocuTenen GMonneHKN.

MpenmyLecTBa ANg OKpYXaoLeN cpeabl

Mpn goctatoyHOM BpeMeHu npebbiBaHma — yaanenune XIMK Ha 40 % — 60 % — go

5-15 mr/n, BlNKs — meHee 3 mr/n, NoBbIWEHWE yaaneHnss MUKpo3arpsa3HeHUN.

MexxcpenoBble BO34ENCTBUSA

HesHauntenbHoe obpasoBaHune otxoga (otpaboTtaHHbin FAY).

Bbibpochkl B BO3ayx npeHebpexnmo manbl.

[MTpMMEHNMOCTb

OrpaHnyeHuns no macwtaby oTCyTCTBYIOT.

CoopyxeHue paspabotaHo B 1980-e rogbl B CCCP. HecmoTps Ha BbINOMHEHHbIE
Hay4Hble NPopaboTKM M MCNONb30BaHWE B psge NPOEKTOB, HET MHOpPMaUUM O npakTude-
ckoM npumMeHeHun Ha OC ["CB. HaxoguT npyMmeHeHue ans NPOMbILLAEHHbIX CTOYHbIX BOA.

MpUMeHNTENBHO K CTOYHbLIM BoAam noceneHnn bornee nepcnekTMBeH ANA OYMCTKU

BblCOKO3arpsis3HeHHbIX [1CB.

dakTophbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

Bbicokaga ctonmocTb [TAY.
Puck cnexunBaHus 6uosarpyskm B pesynbTaTe aBapunHbIX OCTAHOBOK HACOCOB peuup-

Kynaumn.

CTtaTyc TexHonormu

A2/B2.
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7.1.5 ®oToKaTanuTnyeckasa AoouYncTKa

Llenb TexHonornm

YnaneHue 13 CTOYHbIX BO4 MUKPO3arpsi3HEHWIA.

ObLlee TexHUYecKoe onucaHme

[MpYMEHNTENBHO K CTOYHBIM BOAM MOXET OblTb MCNONb3oBaHa Ha ctaaum rnybokon
A004YUCTKM (TaK Ha3blBaeMOW YeTBEepTMYHOW OYUCTKKM). Boga nponyckaeTcs Yepes katanutu-
YeCKyIo 3arpysky (auMokcup TUutaHa unu uHble), obnyyaemyto Y®-namnamm, nmbo ectecTBeH-
HbIM COSTHEYHbBIM OCBELLIEHVEM.

TexHu4eckne n s3KOHOMUYecKue NpevmMyLLecTBa Mo CPaBHEHUIO C YCTOSABLUMMUCS TeX-
HOMNOTNSAMM.

ObecneuyvBaeT pasnoXeHue MUKPOKOHLEHTPAUMW 3arpsasHAoWUX BeLecTB, SABSHO-

Lmxcs B 6onbLIMHCTBE CBOEM DMOHEepasnaraembiMu.

[MpeumyLlecTBa Ang OKpyKatoLen cpeasbl

YnaneHue 13 CTOYHbIX BO4 MUKPO3arpsisHEHWIA.

MexxcpenoBble BO3aencTBums

CyuiecTtBeHHOe aHepronoTpebneHne Ha YP-obnyyeHune.

[MTpMMEeHNMOCTb

MeTopg Bpsig N NpMMEHUM Ans G0NbLUMX pacxodoB CTOYHbIX BoA. B cBA3M ¢ HeobXo-
AMMOCTbIO0 YP-06yyeHunst KaTanMTUYeCKon 3arpy3kM Ha pacCcTosiHUKM He Gonee HeCKOMbKUX

CaHTUMETPOB KOHCTPYKLUUS peakTopa AoSMKHA ObiTb BECbMa CITOXHOW.

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

MeTon HaxoguTcsa Ha cTaguu paspaboTkn. Ha BO3MOXHOCTb peanusaumu ByayT Bnu-
ATb 3(pPEKTUBHOCTb yAaneHms MMKpOo3arpa3HeHnn, dHeprosaTpaTbl, CPOK Cryx0bbl kKaTanusa-

TOopa 1 eaAMHUYHas NpPonyckHasi cnocobHOCTL annapara.

Crartyc TexHonormu

Al.
7.1.6 OkncneHue ceppartamm

Llenb TexHonornm

y6okasa ouncTka n obessapaxmBaHue CTOYHbIX BOA,.
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ObLlee TexHUYecKoe onucaHme

deppaTbl — conm BbICOKOOKMCNEeHHOro xenesa (Fe (VI)), cogepxawime deppaT-aHUOH
FeO42~. CoOTBEeTCTBYIOT enesHow kucriote H2FeOs, koTopas B cBOGOAHOM BuAe
He cywecTtyeT. OHM NpeacTaBnAloT cOO60N CUNBbHBIV OKUCIIUTESNb, NPEBOCXOASLLNN MO CBOEWN
OKUCIUTENBbHON CNOCOBHOCTM O30H U Mepeknucb Bogopoda (Camble CUMbHblE U3 OCTanbHbIX
okucnutenen). BocctaHaBnmBaloTCs NPy OKUCTIEHUM OpraHUYeckux coeauHeHuinao Fe3*, no-
cne yero paboTaloT Kak KoarymnsHT 1 peareHT anga ocaxaeHmsa docdaTos.

Ona npyumeHeHus B BKX ncnone3sytoTca, Hanpumep, YCTPOUCTBA 3SIEKTPOXMMUYECKOro
CVMHTe3a heppaToB Ha MeCTe MPUMEHEHUs NyTeM pacTBOPEHUS U3 CTanbHOro aHoda B KOH-

LEHTPUPOBaHHOM rmapokcunage Kanuma.

TexHU4Yeckne 1 3IKOHOMUYECKME NPENMYLLIECTBA NO CPABHEHMUIO C YCTOABLUMMUCS

TexHonormamm

YHuBepcanbHoe AencTeme, manoe Bpemsi o6paboTku.

MpenmyLecTBa ANa OKpYXatoLen cpeabl

Kak gesunHdekTaHT (Mo cpaBHEeHUIO ¢ xnopom) — obecneuymBaeT Gonee rnybokoe u
HagexHoe obes3apaxumBaHue, He OPMUPYS TOKCUYHBIX coeamHeHnn. Boga nocne obpaboT-
KN HE TOKCMYHa.

YpaneHne obuwero opraHmyeckoro yrnepoga (aHanor XIMK) oT HayanbHOW BENUYUHBI
12 mr/n coctaBnseT 30 % — 35 %, BIKs oT HavyanbHoM Benn4ynHbl 13 Mr/n — 90 % — 95 9%,
npu gosax no deppaty kanus 4—6 mr/n. Mpu gosax 10-15 mr/n coobwaeTcs 06 yganeHun
XK Hwke 10 mr/n.

CnocobeH ahPeKkTUBHO OKUCNATE MWUKPO3arps3HEHWs, OOHAKO 3HaYMMoe yaaneHue
(8o 70 % no Tpuxnoatuneny) gocturaetca npu gose 30 Mr/n 1 BpeMeHu KoHTakTa 40 MUH.

Coobuiaetca Takke 00 yganeHun KaTMOHOB TOKCUYHbIX MeTansnoB (Kpome xpoma wu

MblILLbsIKa, a TaKke LMHKa) ¢ NOMOLLbo heppaTos.

MexxcpenoBble BO3aencTBms

HenocpeacTBeHHble — OTCYTCTBYIOT. BbicOKkasi aHeproemMkocTb nonyyeHus dgeppara.

[TpMMEHNMOCTb

lMpepnaraemble Ha pbiHKE annapaTtbl UMEKT eAVHWYHYK MNPOU3BOAMTENbHOCTL [0
230 Tbic. M3/cyT 13 pacyeTa Oo3bl heppaTa 2 Mr/n (Ans NMTbEBO BOAbI), YTO KBUBANEHTHO

70-100 Tbic. M3 MO CTOYHOM BOAE.
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Takum obpas3om, MeTo NMPMMEHUM Ha OYUCTHBLIX COOPYXeHUsX Nobor npou3Boau-

TENbHOCTN.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

CToMMOCTb peareHTa gaxke npv NpoOM3BOACTBE HA MECTe NoKa BeCbMa BbICOKa — OKO-
no 300 py6./kr (B ueHax 2014 roga). ObpaboTka cTouHOM BOAbl Jo30oM 5 mr/n obonpgetcs
okono 1,5 py6./M3, YTO CyLWEeCTBEHHO ONS PeLleHNs ToNbKo 3agadyn goounctku no BrKs u

obe33apaxuBaHus.

CraTtyc TexHonormu

B1.
7.1.7 loo4ncTKa 030HMpOBaHNEM

Llenb TexHonorum

my6okasa ouncTka n obessapaxmBaHue CTOYHbIX BOA,.

ObLlee TexHUYecKoe onucaHme

B cTouHyto Bogy Yepes 6apboTepbl (Mmetowwme HeobXoaMMy XMMNYECKYI0 CTOMKOCTb)
nogaeTcs O30H, NOSTyYEHHbIW Ha cneunanbHbiX YCTaHOBKaX. TUNOBas TEXHOMNOrMYyeckas cxe-
Ma O30HMPOBaAHWA B MakCMMasibHOM BapuaHTe MOXET COCTOATb M3 CrneaytoLlmx OCHOBHbIX
Onokos:

- MOArOTOBKMN BO34yXa, B COCTaB KOTOPOro BXOAAT KoMnpeccop Ansa 3abopa u cxatuns
BO34ayxa, punbTpbl, agcopbepbl, XONOAUNBHUKMA U pecuMBEPbI AN OYMCTKM, OCYLLKN BO3ayxa
n ctabunmsaunmn ero gaBneHuns;

- CMHTE3a 030Ha B rasopaspsiiHOM reHepaTtope C UCTOYHUKOM 3MIEKTPONUTaHUS U CU-
CTEMOM OTBOAA BblAENAKOLWENCA TENSOThI;

- CMEeLLEHNA 030HO-BO3aYLUHOM cMecu ¢ obpabaTtbiBaemMon BO4OM U3 CUCTEMbI Nodayvun
N OTBOAA ra3oBOW U XXUAKOM ha3 N CUCTEMbI PA3NOXEHUS HEMUCMOSb30BAHHOIO O30Ha.

[loounctka 030HOM MOXET MCMNONb30BaTbCA B BMAE O30HOMOTaUMW, Ans LOMOSHK-
TENbHOrO yaaneHnsa B3BELUEHHbIX BELLECTB, KOraa KOHTAKTHbIN pe3epByap CHabXeH cucte-
MO oTBeAeHus obpasytowencs dpnotoneHol. OQHAKoO C TOYKM 3pEHUsT pacxoda 030Ha B3Be-
LWeHHble BellecTBa bonee ahdekTMBHO yaandaTh hunbTpaumen Ha npeawecTByoLen cra-
ANN OOYNCTKN.

[lo3a o030Ha ons goo4yncTkn/obessapaxmnBaHna CTOUHbIX BOA4 OYEHb BbICOKA M COCTaB-

ngaet 5-15 mr/n.
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TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TEXHONOMAMHA

YHuBepcanbHoe gencTeme, manoe Bpemsi obpabotkmn. OTcytcTBne notpebHocTn B pe-

areHrtax.

[MpeumyLlecTBa Ang OKpyXatoLlen cpeasbl

O30HMpoBaHWe LIMPOKO pacnpoCcTpaHeHO N aBnaeTcs aPdeKTUBHbIM METOOOM OKUC-
NUTENbHOW AeCTPyKUUKU Criedyrowmx BewecTB, CoaepXallnxcsa B CTOYHbIX Bogax: oeHon u
€ro nNpou3BogHble (XMOp-, HATPO-, aMUHO-, anknnNgeHonbl), NONNGEHONbI, CNIOXHbIE COeaNHE-
HW1A beHonbHoro xapakrtepa, CIMAB (ankunbeHsocynbgoHaThl U Ap.), Kpacutenu n ap.

Okuncnenue CI1AB B CTOYHbIX BOgax MO3BOSISIET CHN3UTb KOHUEHTpauuM cogepxaLimx-
Csl B HUX ankunbeHsoncynbgoHaToB 1 ankudgeHonos o MAK.

OkucneHne CrioXkHbIX COeQUHEHUI 3aBepLUaeTCca YacTUYHOW LeCTpyKuMen nonmnmmak-
pomMonekyn ¢ obpasoBaHneM parMeHTOB C HU3KOMOMEKYNSAPHOM Maccon. B cBA3M ¢ aTum
npobnemon moxet 6bITb Hanu4ne B 06paboTaHHON BOAE OCTATOYHbIX MPOAYKTOB O30HONN3A,
B pesynbTaTe 4Yero MOXeT yBerMymBaTbCs TOKCUYHOCTb. B npakTuke o4ncTku NMTbeBon BOAbI
nocne NpUMeHeHNA 030Ha UCMONb3YIOT COPOLMOHHYIO OOUYUCTKY.

Mpn posax, obecneumBaloNX OKUCIIUTENBHYH A00YUCTKY, Mpoucxogut rnybokoe
obe33apaxmBaHMe CTOYHOW BOAbI.

3a BblueTOM npobnembl NPOAYKTOB O30HONM3a O30HMPOBaHWE SABnseTcs Haubonee
9KOSIOrMYECKN YNCTbIM METOOOM OKUCNUTENBbHOM 06paboTKM, NOCKOMBbKY NPU MCMNOMb30BaHWUMK
(NpUroToBNEHUN) ero He NPUMEHSIOT XUMUYECKNE peareHThbl (Kak nepmMaHraHaTt Kanusi, Xnop

N Ap.), KOTOpble NPUBOAAT K Tak Ha3blBAEMOMY BTOPMYHOMY 3arpsi3HEHWNIO BOAbI.

MexxcpenoBble BO3aencTBms

Bbicokni pacxop anekTpoaHeprun. Puck Bolbpoca B OKpYKatoLlyko cpeny npoayKToB

O30HOJIn3a.

MpUMEeHNMOCTb

MeTopn xopoLuo oTpaboTaH Ha NPOM3BOACTBEHHbLIX CTOYHbLIX BOAAX U NUTLEBON BoAE, B
Aoctyne 6onblUIoe KONMMYEeCTBO 030HATOPOB Pa3fMYHON NPoM3BOAUTENBHOCTU. MoXxeT ObiTb

npuMeHeH npu nbom maclitabe.

dakTophbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

Bbicokasi cToumocTb 06paboTku (MPUMEHUTENBHO K JOOYUCTKE CTOYHbIX BOA) NPensT-

CTBYEeT NPUMEHEHNIO 030HUPOBaAHUS kak MeToaa obes3apaxuBanus. [pu peanusaumm Tpe-
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B6oBaHW Nno rnybokon AOOYMCTKE OO0 KayecTBa BOAbl BOLOMCTOYHUKOB NUTHEBOIO BO4OCHA0-
XeHus (4eTBepTUYHasa oumncTka) sasnsetcsa (no 3apybexHoMy onbiTy) ogHMM 13 6a30BbIX Me-

TOOOB.

Crartyc TexHonormu

B1/62
7.1.8 loounctka Ha membpaHax

Llenb TexHonornm

Fnybokoe yaaneHue B3BELUEHHbIX BELLECTB W BbICOKOMOMEKYNSPHbIX OpraHuyeckmx

CcOoegunHEeHNn

ObLlee TexHUYECKoe onucaHmne

OcHoBaHa Ha npornyckaHuuM BoAbl NOA OaBfieHMeM 4epes3 MNosyrnpoHULaemMy MeMm-
OpaHy n pasgeneHuuM BOAbl Ha ABa NoToka: punbTpaTt (OYULLeHHas BOoAa) M KOHUeHTpaT
(KOHUEHTPUPOBaHHLIN pacTBop NpumMecen). [AnNg 4OOYUCTKM CTOYHbIX BOA UCMNONb3YOTCS Yib-
TpadunbTpaunoHHble MembpaHbl, KoTopble ¢ padmepom nop oT 0,01 go 0,1 Mkm yganstoT
KpynHble opraHuyeckme mornekynbl (MonekynsapHbeii Bec 6onbwe 10 000), konnoungHele 4va-

CTUUbI, 6akTepum 1 BUPYChI, HE 3aepKMBasi NPY 3TOM PaCTBOPEHHLIE CON.

TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TEXHONOMAMHA

Bbicokasi HageXXHOCTb, KOMMAaKTHOCTb.

[MpevmyLlecTBa Ang OKpyKaoLen cpeasbl

mybokoe yganeHve B3BELUEHHbIX BELLECTB, BO3MOXHOCTb ry0boKoro yaaneHus goc-

cdaToB Npu MCMNonNb30BaHUM peareHToB

MexxcpenoBble BO3oencTBms

OTCyTCTBYIOT, 3@ UCKIMOYEHNEM CYLLIECTBEHHOIO 3HEPronoTpebneHus.

[TpMMEHNMOCTb

OrpaHVI‘-IeHI/IFI no nNpon3BoANTENIbHOCTU NMPakKTU4EeCKN OTCYTCTBYHT, pealibHO npuMme-

HMMOCTb orpaHuyeHa 200-300 Tbic. M3/cyT.
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dakTopbl, BANAKOLME HA BO3MOXHOCTb peanusaumm

B cBA3N C BbICOKOW CTOMMOCTbIO 06paboTkM LenecoobpasHOCTb WMCNONb30BaHMSA
onpeaensieTca ytunusaumen odbpaboTaHHOM BOAbl Kak TEXHUYECKOW C BbICOKMMM TpeboBaHU-

MW K HeW nIMbo cOpOCoM HENOCPEACTBEHHO B UCTOYHMK BOAOCHAOXEHNS.

CraTtyc TexHonormu

A2/bl. PeannsoBaHa Ha ogHom ob6bekTe (OC 'CB «KpacHas nonsiHa»), oaHHble 06

3(pbeKkTUBHOCTH, a TaKke O LienecoobpasHOCTN NPUMEHEHNS OTCYTCTBYHOT.

7.2 U3BnevyeHne LeHHbIX COCTaBIALWUX CTOYHbIX BOA,

7.2.1 Kpuctannusauusa doccaTtoB U3 BO3BpaTHbIX MOTOKOB COOPYXEeHUMN

o6paboTku ocagka

Llenb TexHonorum

OuncTka BO3BpaTHbIX MOTOKOB OT dpocdaToB, C MOMYYEHWEM Cbipbs ANSi NPOU3BOA-

cTBa yoobpeHus.

ObLulee TexHUYECKoe onucaHune

BosBpaTtHbIn NoToK (Kak npaBuno, ouneTpaT unm dyraTt oT 06e3BOXMBAHUA COPOXKEH-
HOro ocagka) obpabaTtbiBaeTca B peaktope C NCeBOOOXMKEHHLIM COEM necka ¢ aobaene-
Huem peareHTta (conb MarHus). B pesynbtate B3aMmonencTsnsa marHmns, oocdatoB 1 aMmo-
HUHOro asoTa obpa3ylT HepacTBOPUMOE BELLECTBO CTPYBUT (MarHUmn — aMMOHUN — ¢poc-
daT). B ycnoBnax nceBOOOXKMKEHHOrO Ciosi YacTuLbl Necka BbICTYNaT LeHTpamMu Kpucrarn-
nusauumn cTpyBuTa, B pesynbTaTe Yero Ha ux ocHoBe 0OpasyroTCA rpaHysnbl 3TOro BellecTsa

AOnamMmeTpoM HEeCKOJIbKO MUNINMMMETPOB.

TexHn4Yeckne 1 3IKOHOMUYECKME NPENMYLLIECTBA NO CPABHEHMUIO C YCTOABLUMMUCS

TEXHONOrMAMHU

MpuHUMNUMaANbHO MHas TEXHOMOrMS No CPaBHEHUIO C OcaxaeHnem poccaTos Koary-
NAHTaMM NPU NOKanbHOW OYUCTKE BO3BPAaTHbIX MOTOKOB. [Mpn MCNOMb30BaHUM MNOCAEOHUX
o6pasyoWwmncs 0cagoK COOAEPXKUT MHOrO ernesa Wi antoMUHKS, pbiXnbii, NIoxo o6e3so-
xnBaetcs. CTpyBMT NO ONUCLIBAEMOWN TEXHONOIrMM NpeacTaBnsaeT cobon npakTUYeckn roTo-
Boe pochOopHO-a30THOE yaobpeHune, HyxaatoLeecs NyLlb B CyLLKE U hacoBKe.

OpaHa 13 gByx TEXHONOrMIM, NO3BONAKLWMX NosnydyaTb pocdopHoe yagobpeHue ns ctou-

HbIX BOA.
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[MpeumyLlecTBa Ang OKpyKatoLlen cpeasbl

CHmxeHne cbpoca docdaToB C oumnLLEHHON Bogon. Pekynepauus LeHHOro (M KoHeu-

HOro B Npupoae) BeLlecTBa.

MexxcpenoBble BO34eNCTBUSA

MoTpebneHne marHMeBoOro peareHTa (kak npasuno, éuwodut, obbiBaeMbIN Ha HEKO-
TOpbIX coneHbix o3epax). OgHako NOTPEBGHOCTb B HEM HE CMMLLKOM BbICOKa (COOTHOLUEHME
MarHus kK ooccopy — He 6onee 1:1).

CyliecTBeHHble 3aTpaTbl 3/IEKTPO3IHEPTMM HA NOAAEPKaHNE B3BELLEHHOIO Crlosl.

[MTpMMEHNMOCTb

MpumenntensHo kK TCB — TONbKO Ha BO3BpaTHbLIX MOTOKaX OT 06e3BOXuBaHUS COPO-

XEHHOro ocagka.

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

OKoHOMMYECKN 3P EeKTUBEH, HAUYMHASA C BbICOKMX KOHUeHTpauun doccdopa docda-
TOB B (hunbTpaTe (0T 50—70 mr/n, nydwe ot 100 mr/n). Takne KOHUEHTpaUnn COOTBETCTBYIOT
cObpaxmnBaHuio NpeaBapuTENbHO CryleHHOro M3bbITOYHOrO akTMBHOMO MMa U3 npouecca c

buoynaneHunem ocgopa.

CraTtyc TexHonormu

B1.

7.3 CHATHe orpaHnyeHun no npumeHeHuro HOT B psage

HebnaronpuATHLIX CUTyaL N

7.3.1 leHuTpndmkauma HUTpaTHOro a3ota ¢ fobaBneHnem cybecrTpara

Llenb TexHonornm

PeanunsoBatb yganeHne asoTa npu HegoCTaTOMHOM COOTHoweHun BI1K/as3oT B ouyu-

Laemon Bofe. Takke — CHUXEHUE KOHLIEHTPaLMM a30Ta HUTPUTOB Ha CTaaun JOOYUCTKN.

ObLlee TexHNYECKOe onucaHue

B 6ropeakTop, B KOTOPOM peanv3oBaH NPOLECC HUTPU- U AeHUTpUdUKauum, nogaeT-
CS1 AOMNONMHUTENbHBIN OpraHnyeckuin cybetpat. 3a pyGekoM MCMonb3yrTCs 3TaHOs, MeTaHor,
yKCyCHas kucrnorta.

MoxxeT ncnonb3oBaTbCsa Kak Ha cTagnm GUOMNOrMYECKON OUYNCTKU, TaK U JOOUUCTKN.
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TexHonornyeckasa adhdeKTUBHOCTb

[Mo3BonseT yganaTe coeamHeHns asoTa ¢ apdektTuBHoCcTbO A0 90 % (npwn Heobxoan-
MOCTM — 1 Bblwwe). pouecc Guonornyeckoro yganeHus asota No3BondeT nosiyyaTb ocTa-
TOYHbIN OBLLMIA 30T NPENMYLLECTBEHHO B HAMMEHEE TOKCMYHOWN (bopme a3oTaHUTpaToB, MU-

HUMU3NPYSA codep’kaHne aMMOHUMHOW U HATPUTHOM hopM.

MpUMEeHNMOCTb

Ha coopyxeHusax ntoboro macwtaba

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

Wcnonb3oBaHne OONOMHUTENBHOINO OPraHMYeckoro cybcTpata OYeHb 3HAYUTENbHO
yBENMYMBAET IKCMIyaTauMOHHble 3aTpaTtbl. KpoMe Toro, oHo hopMupyeT CyLLECTBEHHbIE NO-
TeHUManbHble PUCKM AN 340POBbsi NepcoHana:

- METaHON — CMepTenbHbIN A4,

- 3TaHONM — OMNacHOCTb XWULLEHWA W ynoTpebneHus nepcoHanom, B pesynbrate —
HapyLueHne paboTbl NepcoHana, Tskenble OTpaBneHus;

- YKCyCHaga KMcnoTta — onacHoe XMMn4yeckoe BeLEeCTBO.

CraTtyc TexHonormu

B1.
7.3.2 MembpaHHOe nnopasgeneHue

Llenb TexHonornm

O6ecneunTb rnybokyo 1 HagexHyto ouncTtky FCB B ycrnoBmax ovyeHb Manown nnowiagu
noa OC u peskux konebaHuin coctaBa NOCTYNAKLWMX CTOYHBbIX BOA. [ONyyYnTb OYULLEHHYIO

BOoAy, onTuMaribHyr Ona ncnofib3oBaHUA B Ka4ecTBe TEXHUYECKOMN U NOSIMBHOWN.

TexHun4yeckoe onucaHue

MembpaHHble MNOOTAENUTENN UCMNONB3YIOT Kak COOPYXXEHUSA unopasaeneHnsa npu pa-
0oTe c aspoTeHKaMM.

MpeacTtaBnsAwT cobonm Moaynu ¢ ynbTpaunbTpaumoHHbIMM MeMbpaHamun, Yyepes Ko-
TOpble OT(PMNBLTPOBBLIBAETCA OT YaCTUYEK UMa OYULLEHHAs BoAa.

Mo Tvny dunbTpaumm mMembpaHHble UooTAENUTENN NoAPAa3aeNsaTCA Ha BaKyyMHbIe
N HanopHble. Mo TMny ucnonb3yeMblx MemMOpaH BakKyyMHble CUCTEMbl Noapas3fenstoTcs Ha

NOJIOBOJIOKHUCTbIE U NMNacTUH4YaThbIe. MeM6paHbI CO6VIpaI-OTCFI B MOAOYITN TaKUM 06pasoM, 4yTo

317



NX BHYTPEHHSSI NOJIOCTb, B KOTOPY PUNbTPYETCS OYULLIEHHAs BoAa, repMeTUYHO COeaMnHS-
€TCs C OTBOAALLUMMM KONNEKTOPaMMU.

Memb6paHHoe mnopasgenenne pabotaeT umknamu. Nocne uumkna dounbTpauumn cre-
AylT npouenypbl, NPMBOASILLME K OYMCTKE NMop B MembpaHax. OTO MOXeT ObiTb NpekpaLie-
HWe nodayn Bakyyma B MOAYIb, 0OpaTHbLIN MMMNYNbC OYMLLEHHON BOAbl uUnu Bo3adyxa. llog
MeMbpaHHbIM MoAyreM MOCTOSHHO paboTaeT MolHas aspaumd, obecneumsatowaa obays
memMbpaH. Neprnoanyeckn membpaHHbie MOAYNM NOABEPratTCA XMMUYECKON NPOMbIBKE OT
BO3HMKAKOLLNX BMONOrMYECKUX U XUMUYECKUX OTINOXKEHUN.

OTaeneHHbI Ha MeMbpaHax BO3BpaTHbIM U HanpasnsieTcs 06paTHO B adPOTEHK.

YcTtaHoBKM MeMBpaHHOro wunopasgeneHusi, paboTtalowme BMecTe C a’dpoTeHKamu,
NPaKTUYECKN COCTaBMAOT LENOCTHYI0 WHXEHEPHYID CUCTEMY, Ha3blBaeMyrd MeMOpaHHbIM
ounopeaktopom (MBP). XoTs npuHUMnManbHbIX U3MEHEHUN B TEXHOMNOrMu OMONornyeckomn
OYUCTKN NPUMEHEHUS MeMBpaHHOro unopasgeneHus He BHOCUT. B HeGonblumx ycTaHoBKax
unopasgenurtenbe MOXeT ObITb NOMELLEH HENOCPEACTBEHHO B adpoTeHK. CBONCTBA aKTUBHO-
ro una, opmMupyromecss B adpoTeHKe, He OKasbiBaloT NPUHUMNNANBHOrO BANAHUS Ha 3d-
EKTUBHOCTb paboTbl MEMOpPAHHOIO nnopasaeneHus.

TexHonornyeckasa adhdeKkTMBHOCTb

Bbicokasi a(ppekTUBHOCTb OTAENEHMS Una, NPaKTUYECKM BHE 3aBMCUMOCTU OT €ro ce-
ANMEHTAUNOHHbIX CBOWCTB, No3BonseT obecneuntb 6nmn3koe K HyneBoMy cofepxaHue B3Be-
cn (Ha npakTuke obbl4YHO yKasbiBaeTcsa — MeHee 3 Mmr/n). [oCKONbKy B3BECb aKTUBHOIMO mna
(bnonneHkun) Takke xapaktepusyetca BI1Ks n cogepxut obwmin a3ot n gocgop, To paboTa
MeMbBpaHHOro nnopasgenuTens okasbiBaeT CyLeCTBEHHOE BO3AENCTBME U HA 3TN nokasare-
nn.

Mpn Hagnexawen mexaHn4eckom NPoOYHOCTM MeMbpaH onpeaensT OYeHb BbICOKYHO
HaAEXHOCTb N 3PPEKTUBHOCTL BCEW CTaaMM DNONOrMYECKON OYMCTKN NPaKTUYECKn B NobbIX
3KCMNNyaTauNOHHbIX CUTyauusaX, CBA3aHHbIX C 3annoBbiMn cOpocamun 3arpsasHeHnn, yxyglie-

HMEM CBOWCTB una n T. A.

Me)xcpenoBble BO34eNCTBUSA

dopMUPYIOT CYLLLECTBEHHOE YBENMYEHUE NOTPEBNEeHNs aNeKTPO3Hepruy No AByM npu-
YyMHaMm:

- OTKayka BCero pacxoga oyvaemon Boabl BakyyM-Hacocamu (nMbo nogava UroBov
CMECU B HamnopHble Moaysn);

- pacxop Bo3agyxa Ha 0b64yB membpaH.
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MoTpebnsatT HEKOTOPOE KONMMYECTBO peareHToB ANs XMMUYECKOW NPOMbIBKW, O4HAKO
NX MacCOBbIV pacxon HeBeruK.

MemGpaHHble unopasgenMTen He okasblBaloT CaMOCTOSITENIbHOrO BO3AEWCTBUS Ha
obpasoBaHne TBepabIXx 0TXoAoB. OOHAKo Ha MX MOBEPXHOCTU YacTO CKanfvMBaeTcs Bblpa-
)KEHHBIN CINoWv NeHbl akTUBHOIo una. Kak npaBuno, AaHHY NeHy racsit ¢ MOMOLLbIO NeHora-

CALNX peareHToB.

MpUMEeHNMOCTb

MonHOCTbI0 YHMBEPCANbHOE COOPYXEHWE, KaK AN KOMMYHarbHbIX, Tak U Ans npo-
MbILUMIEHHbIX OYUCTHbIX COOPYXEHWWA, B Auana3oHe NpPOM3BOAMTENbHOCTM OT HECKOSbKUX

M/CYT [0 HECKONbKMX COTEH Thicsiy M3/cyT.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

Becbma cnoxHoe obopyaoBaHue, paboTatoLlee ToNbKo Npy YCroBUM NOIHOWM aBTOMa-
Tm3auun. Ob6enyxmBaHne TpebyeT BbICOKOKBANUMULMPOBAHHOIO OBCNYXMBAIOLErO Nepco-
Hana. B cnyyae yacTbix HapyLleHUn pernameHTa akcnnyataumm membpaHbl MOryT ObiThb Bbl-
BeJeHbl U3 CTPOS.

O6napaloT 3Ha4YMTENbHOM CTOMMOCTBIO Mpu npuobpeTteHun. TpebytT 6onbwnx Oo-
NOJSTHUTENbBHbIX 3KCMNSyaTalUMOHHbIX 3aTpaT, Kak MOCTOAHHbBIX — Ha 3NEKTPO3HEPrNi0 N pea-
reHThbl, TaK N Nnepmoanyeckmx (0COB6eHHO BbICOKNX) — Ha 3aMeHy MemOpaH.

MBEP nossonsT Ha OAHOM CTagMu NpoLecca OYMCTKM JOBUTBCA TEX e pe3ynbTaTos,
4yTO M rnybokasa buonornyeckas ouMCTka ¢ AOOYNCTKON. [laHHbIE MO CONOCTaBMEHNIO CTOMMO-
CTW BRnageHus Onsa ABYX TEXHOSOMMI B POCCUNCKUX YCNOBUSAX Y TEXHUYECKON paboyen rpyn-
Nbl OTCYTCTBYIOT.

3a cueT yBennyeHus o3bl una no3BofsioT YMEHbLWNTL 06beM M Nowaab a3poTeH-
KOB B 2—4 pa3a, 06beM COOPYXEHUN nnopasgeneHnn — He MeHee, Yem B 2 pasa. Takum ob-
pasom, nnowaab BCEN CUCTEMbI OMONOrMYECKOM OYMCTKM MOXeT ObiTb COKpalleHa B 2-
3 pa3a, a o6bem — B 3—4 pasa No CPaBHEHUIO C UCMONb30BaHMEM BTOPUYHbBIX OTCTOMHUKOB.

[pyroe cepbe3Hoe NpenmyLLecTBO — ManoyyBCTBUTESNbHbI K 3annoBbiM cbpocam B
COCTaBe NOoCTynatLnX CTOYHbIX BOA, TaK KaK BbIHOC Ma U3 COOPY>XEHUSI HEBO3MOMXEH.

MocnegHue gBa gpaktopa nossonset paccMmatpusaTtb MBP kak nepcnekTUBHYHO Tex-
HOJTIOrMIO Mpexzae Bcero Ans NpuMeHeHUs Ha OYeHb CTecHeHHbIX nnowagkax OC, a Takke B

yCcnoBudax npmema Ha Hux GonbLION 40NN CTOYHbIX BOA OT Nnpon3BOACTBEHHbIX I'Ipeﬂ,l'lpI/IFITI/IVI.

CraTtyc TexHonormu

A2/B1/B2.
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7.4 PaclwumpeHue BO3MOXHOCTM NOJTy4eHUsi BTOPUYHOWN NMPOAYKLMUK

n3 ocapgka N'CB

7.4.1 As3pobHasa TepmMmocnnbHaa aBTOTEPMMYHAA CTabunusauua Xnakmx

ocagkoB

ObLulee TexHUYECKoe onucaHune

Mo Guonornyeckum ocHoBaM MPOLIECC He OTNn4aeTca OT 0bbl4HON a3pobHon cTabu-
nuM3aumm, o4HaKo OCYyLeCTBNAETCA APYrMMU rpynnamm asapobHbIX reTepoTPodHbIX MUKPOOP-
raHM3MoB — TepMOUINbHBLIMU. 10 KOHCTPYKTUBHOMY OPOPMAEHUID U 3PFEKTUBHOCTN OT-
nn4yuns npouecca BecbMa CyLLLeCTBEHHbI.

O6pabaTtbiBaembln 0OCagoK NogaeTcsa B aspupyemble (Kak NpaBumo, ¢ nogadven cxato-
ro Bo3gyxa B MexaHW4eckue Aucrnepratopbl) 3aKpbiTble peakTopbl, B KOTOPbIX MNPOMCXoauT
aspobHbIM  Mpouecc OMOMorMyeckoro OKWUCIIEHUSI OpraHU4ecKoro BelecTBa OCaJKOB.
B npouecce okMcneHnss KOHUEHTPUPOBAHHbBIX 0CaAKOB (M36bITOYHbBIV aKTUBHbLIA UIT NOANEXNUT
npenBapuTenbHOMY CryLEeHUIo, OnTUMaribHas KOHUEeHTpauums nogaBaeMon cMecu ocagka —
45-60 r CB/n) Bblgenstowasca TennoTta HarpeBaeT Tenon3onMpoBaHHbIA peakTop 40 TeM-
nepaTyp TepModunbHoOro npouecca — cabiwe 50 °C (aHanorM4Ho npoLeccy KOMNocTupoBa-
HUA 00e3BOXEHHbIX 0cafKoB). Takme ycrnoBusi NO3BOMSAKOT HE TONbKO B HECKOMbKO pa3 YCKO-
pUTb NPOBEAEHNE MpoLiecca NO CpaBHEHMIO C OObIYHOM a3pobHon cTabunusaumen, HO U o
1,5-1,8 pa3 noBbicuTb rMybuHy pacnaga opraHM4ecKoro BelecTsa ocagka.

Bnarogapsa pesynbtatam npouecca U CXoXeMy KOHCTPYKTUBHOMY OPOPMIIEHUIO AaH-
HbIW MeTOo[ 4acTo Ha3sblBalOT adpOOHbIM TEPMOMUMbHLIM aBTOTEPMUYHBIM COpaXXMBaHNEM
(xoTs1 npouecc ¢ BUOXMMNYECKON TOYKN 3peHNs COpaXnBaHMeM He SBNSETCS).

TexHonorn4yeckag adpdeKTUBHOCTb

Pacnag OB go 50 % — 60 %. MeTtog obecneymnBaeT niobyto Tpebyemyto Ang noyYBeH-
HOW yTUNu3aumm cteneHb obessapaxnBaHnsa 0CaaKoB.

TepmodunbHaa aspobHasa ctabunusaums — Hambornee 3HEProeMkuin npouecc, Tpe-
OyeT Hambornee BbLICOKOrO pacxoda 3MeKTPOIHEpPrMn. ATO OOBACHSAETCHA NOHWKEHHOW 3d-
PEeKTUBHOCTLIO PaCTBOPEHUSA KUCHopoaa Bo3ayxa (HU3KOe 3HavyeHMe Tak HasblBAaeMOoro asb-

da-haktopa). AHeprosatpaTbl HE MOryT BbITb PEKYNEPUPOBAHDI.

MexxcpenoBble BO3aencTBms

AHanornyHbl Knaccmyeckon asapobHomn crabunmusaumm.
Kak npaBuno, oTxoasawumn Bo3gyx M3 ctabunuaatopoB TpebyeT OYMCTKM OT 3arpsi3Hs-

IOWnX BeELWeCTB, a B XOJI0AHOE BpeMA — TaKKe U OXNnaxXaeHnaA C KanneynasJimBaHUeM.
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Bbligenatowmecs npu pacnage a3oT n gocgop nepexoqaT B XUAKyH dasy (B nnosyto
Boay). BeigeneHune B xuakyto a3y asota He npeBbiwaeT 15 % oT Bxogsdwen Harpysku Ha

OYUCTHbIE coopyXeHus, poccpopa — 10 % — 15 %.

[TpMMEHNMOCTb

TexHunyeckn metoq NPUMEHNM 41151 COOpYXeHu nobon nponssoguTensHocTn. Metoq
AOCTAaTOYHO KOMMNaKTeH. TpebyeT ucnonb3oBaHWs crieumanbHbIX peakTopoB, CUCTEM alpa-

U1 N CUCTEMbl aBTOMaTM3aLlunn rnpoLecca.

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

CoopyxeHus 6esonacHbl B aKcnyaTaumn.

MeToa yBenuumBaeT 3aTpaTbl Ha JMEKTPOSHEPIMIO HA OYUCTHBIX COOPYXKEHUAX
He meHee 4yeM Ha 30 % — 50 % (Gonbluee 3Ha4YeHMe — AOnsi COBMECTHOW cTabunmsaumm
ocajka NepBUYHbIX OTCTOMHUKOB M UNa).

O6paboTaHHbIN METOAOM ad3pOoOHOro TepmModnnbHOro copaxmBaHma ocagok obnaga-
eT Hauny4ywumMmum BOAOOTAANLWMMW CBOMCTBAMM, a Takke onTUMarneH ANnd UCMofb30BaHMUS
(nocne ob6e3BoXMBaHMA) B KavyecTBe yaobpeHuns anga nobbix uenen n kynbTyp (Npy cobnto-

AeHun TpeboBaHMin NO COAEP>KaHMIO TOKCUYHbBIX BELLECTB).

CraTtyc TexHonormu

B1.
7.4.2 BepmukoMmnocTtupoBaHue ocaaka

Llenb TexHonornm

Mony4yeHne 13 ocagkoB BbICOKOKAYeCTBEHHOrO yaobpeHus

ObLlee TexHNYECKoe onucaHune

O6e3BoXeHHbIE 0OCaKM (Ny4lle — NpeaBapuUTenbHO NOABEPrHyTblie a3pobHon cTabum-
nu3auun) 4o6aBNATCA B Ka4eCTBe NUTaHMs K GBuomMacce KpacHbIX KanmdOpHUNCKUX YePBEN,
KynbTUBMPYEMOW B npouecce. Yepsu noefatoT BeLLECTBO Ocafka, Bbiaendast buoynobpexue.
Mpouecc ocylecTBNSEeTCS B TOHKOCMOMHbLIX NOgAOHax, nonynepuoanyecku. o okoH4YaHum
npoLecca YepBu BHOBb OTAENAOTCA OT obpaboTaHHOro ocagka U UCNOMb3yHTCA B Crieayto-

LeM LuKne.
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TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TEXHONOMAMHA

Mony4yeHne 0coGo BbICOKOKAYECTBEHHOIO yOobpeHusl, KOTOpoe MOXET ObITb peanunso-

BaHO C Nony4yeHMem 4oxoaa.

[MpeumyLlecTBa Anga OKpyKatoLlen cpeasbl

BoBrneyeHne opraHM4eckoro BellecTBa ocagka B Kpyroo6opoT B npupoae. Cokpalie-

HMe NPUMEHEHUsI MUHepanbHbIX yaobpeHuia.

Me)xcpenoBble BO34ENCTBUSA

MpakTu4eckn oTCyTCTBYHOT.

MpUMEeHNMOCTb

Ha coopyxeHusax Hebonblwon npondsogutenbHocTn. MacwTtabbl NnpUMeHeHnsa Takke

onpeaensitoTcs pbIHKOM cObITa BEPMUKOMIMOCTA.

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

TexHonornsa TpebyeT py4yHOro Tpyaa, OTBETCTBEHHOINO KOHTPONSA 3a NPOLEeCcCOoM, 3Ha-
YUTENbHbIX NIowaaen 3gaHun, rae oHa peanuayeTtcs. XapakTtepusyeTcs BbICOKOW MaTtepua-

NOEMKOCTbIO (CTENNaxu, NOL4A0HbI).

CraTtyc TexHonormu

A2.
7.4.3 NMuuponutnyeckas rasncpukaums ocagka

Llenb TexHonornm

YMmeHblleHne oGbemMa ocaka C NnoryyYyeHneM 13 Hero roptodero rasa ¢ nocrneayollen

yTUnusaumen ero ansi BolpaboTky a1eKTPO3HEPIUN.

ObLlee TexHUYECKoe onucaHmne

O6€e3BOXEHHbIN N BbICYLLIEHHbBIN OCafOK HarpeBaeTcsl B 3aMKHyTOM obbeme, B pe-
3ynbTaTte Yero MPOUCXOAMT NPOLECC NUPONM3a, BblAENSETCA NUPONUTMYECKUIM ra3 (CMmechb
NeTy4ymx opraHM4ecKkMx BeLLecTB) M obpasyeTcsa KOKC. Ha BTOpon cTtagum npouecca npowvc-
XOOWUT YaCTMYHOE CXUraHume Kokca (C OrpaHuYeHHbIM SOCTYMNOM KMCNopona), B pesynbrarte
4yero BblAensieTcs cuHTes-ra3 (cmecb Bogopoaa v okucu yrnepoga). Cmecb NMponuTnyeckoro
rasa u CuHTE3-ra3 NCcnonb3ylTCsa B KadecTBe Tonnuea. B pesynbtaTte npouecca obpasyetcs

30J1bHO-YTOJ1bHblI N OCTaTOK.
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TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TEXHONOMAMHA

Bbicokasi cTeneHb KOHBEPCUMKN OpraHM4eckoro eellectBa ocagKka B MNMOJIE3HYH SHEPTruto

npu MMHUManNbLHOM 00beMe ra3oBbIX BbIOPOCOB.

[MpeumyLlecTBa Ang OKpyXatoLlen cpeasbl

MuHUManbHbIM 06BEM ra3oBbiX BbIOPOCOB.

MexxcpenoBble BO3OencTBums

3a cyeT MHOroKpaTHO MeHbLuero obbema BbIOPOCOB 1 MHOW a3poavHaMUKK peakTopa

3HA4YNTEeSIbHO MeHbLle Bbl6pOC nbl1ieBNUAHLIX YaCcTul No CpaBHEHUIKO CO CKUTAHUEM.

MpUMEeHNMOCTb

CpefHue 1 KpynHble YCTaHOBKM.

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

TpebyeTca npeaBapuTenbHas cywka ocagka. CMHTe3-ra3 TOKCUYEH N B3pbiBOOMNACEH
(ooHako NpuMeHAnca B KadecTBe TOMNMMBa ANS ra3oBbiX ooHapen ¢ Havana XIX Beka). po-

LieCcc nnposin3a TeBepabiX TOMIMB BECbMa XOPOLLO U3BECTEH.

CraTtyc TexHonormu

A3/B2.

7.4.4 OcTteknoBaHue ocagka

Llenb TexHonornm

Tepmuyeckas nepepaboTka ocagka C MonyYeHnem U3 MMHeparnbHOW YacTu TOBapPHOro
SKOIMOIMYeCckn 1 caHuTapHo GesonacHoro martepuana, KOTopbli MOXET MCMoMb30BaThbCHA B

cTpouTenbCTBe N NPoOn3BOACTBE.

ObLlee TexHUYECKoe onucaHmne

MpenBapuTenbHO 06€3BOXEHHbIN U rMYyBOKOBbLICYLLEHHbIA OCAZ0K CXUraeTcsa ¢ noaa-
Yyen Bo3gyxa (NpeanoyTUTeNnbHO 0boraleHHOro KUCopoaoM) B TOMKE, NO3BOMSOLWEN JOCTU-
raTb Temnepatypbl 1100 °C — 1200 °C, npu KOTOPOM MUHeparibHaa YyacTb ocajka pacnras-
ngaetcsa. PacnnaB oTBOAMTCA BHU3 TOMKW U nonagaeTt B 30HY OCTbIBaHUA, (POPMUPYS CTEKIO-
noaobHble YacTuubl 3agaHHoOn dopmbl U cBOMCTB. OTXoaswme rasbl OXNnaxaarTcs, B TOM
4yucre B CUCTEMAaXxX pekynepauun 1 nonyvyeHnsa aHeprumn, 1 nocne OYMCTKN BblibpacbiBaloTCsa B

aTmocdepy.
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Ta.

TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TEXHONOMAMHA

[MonyyeHne M3 MMHepanbHOW 4YacTn ocagka BMEeCTO oTxoda (305bl) TOBAPHOro Npoayk-

CyLiecTBeHHOEe COKpallleHne Macchl BbIOPOCOB 3arps3HsAIOLLMX BELECTB B aTMocde-

py. VckntoueHne Bbibpoca opraHMYecknx coeguHeHnn (GUOKCUHbI, oypaHbl) N0 NpUYMHE No-

BblLLEHHOM TeMnepartypbl CXUraHu4.

[TpMMEHNMOCTb

Ha OC HauuHas ¢ KpynHenwmx.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTbL peanusaumm

HeobxoanmocTb npeaBapuUTENbHOM CyLLKM Ocagka, a Takke obGoralleHus Bo3ayxa

kncnopogom. Pabota ¢ MuHepanbHbiMM pacnnaBamu. Beicokasi cToMMoCTb 060pyaoBaHus.

HeobxoanmocTb KBannpuumMpoBaHHOro nepcoHana.

CTtaTyc TexHonoruu

A3.
7.4.5 NMony4yeHne XnAKoro Tonnmea U3 ocagka

Llenb TexHonornm

Mony4eHne n3 ocagka koMMmepyeckoro HedprenogobHoro npoaykra. Tak Ha3bIBaeMbIN

npouecc «HedTb N3 ocagka».

ObLlee TexHUYecKoe onucaHme

O6e3BOXEHHbIN BbICYLLEHHbLIM OCafoK nogBepraeTca nuponuady. bnarogapsa cneuu-

alribHO nop,o6paHHomy OaBlEHUNIO N UCMNOJIb3OBAHUIO KaTarn3aTopoB MPOUCXOOAUT OXMXKeHne

OpraHn4yeckoro BewecTBa C nonyyvyeHnem HedptenogobHoro npoaykrta. TBepabli OCTaToOK

NOANEXNT 3aXOPOHEHUIO NMNOO MOXET ObITb COXOKEH.

TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TEXHONOrMAMHU

Bbicokasa agpdheKkTMBHOCTb Npeobpas3oBaHMsa OpraHNYeCcKoro BelecTsa ocagka B 3Hep-

FTOHOCUTEIb. I'Ionyqaelvloe XMNOKoe TOrnJiMBO MOXET YyTUIMNM3npoBaTbCA 3a npegerniaMmm O4YnUCT-

HbIX COOPYXXEHUMN.

MuHMManbHble Bbl6pOCbI OoTXOOALLNX ra3oB.
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[TpMMEHNMOCTb

Ha OC HauyuHasa ¢ KpynHemLwmx.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

CocraB nostiydaemMoro Xunakoro toryimea OOJKEH yOOBNEeTBOPATb Tpe6OBaHVIFIM ansd
MCnoJib30BaHNA B Ka4eCTBE MOTOPHOIO nnbo koTenbHoro Tonnuea. CrnoxHoe O60py,D,OBaHVIe,

NoTeHUManbHO ONacHbIN NPOM3BOACTBEHHbLIN Npouecc, 6nmn3knn Kk HedptenepepaboTke.

CTtaTyc TexHonormuu

A3.
7.4.6 Cynepkputu4yeckoe xuakodasHoe okMcneHve

Llenb TexHonornm

3Ha4YnTENBHO COKpaTUTb obbem ocagka, He ncnonb3ya cxuraHue, € Uenbio MUHUMU-

3auum BO3OeNCTBUSA Ha aTMOCKEPHbIN BO3YX.

ObLlee TexHUYecKoe onucaHme

[pyrve Ha3BaHnA meToaa — rmapoTepmaribHOe OKUCINEHNE, KMOKPOE» CXXUraHue.

"nyGoKOoCryLLEeHHbIN OCaZloK HarpeBaeTCa B peakTope CBepX Tak Ha3blBAEMOW KPUTU-
yeckon Toukn (374 °C), U, Npu COOTBETCTBYIOLWIEM AaBfEHUUN NOABEPraeTcs XMMUYECKOMY
OKWUCIIEHUIO KUCITOpPOA4OM, nogaBaemMoMy komrnpeccopom. OcTaslleecs TpyAHOOKMCNSEMoe
BELECTBO MOXeT ObITb MCMONMb30BaHO Kak yaobpeHue Bbicwero knacca (knacc A no 3apy-

BGEXXHOM TEPMUHOMOINN).

TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TexHonormamm

OhpekT cokpaweHnsa obbema obpaboTaHHOro ocagka 6rM30K K 4OCTUraeMoMy nyTem
CXKWUraHusi, 0OgHaKo BpeaHble BbIOpOoChl B aTMocdepy NpakTUYeCKn OTCYTCTBYIOT.
OTcyTcTBME BpeaHbiX BbibpocoB B atmocdepy. nMybokoe oKucrneHme opraHMYeckux

BELLECTB B OCafKe.

MpUMEeHNMOCTb

OC I'CB, HauMHas C KpynHbIX.
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dakTopbl, BANAKOLME HA BO3MOXHOCTb peanusaumm

Bbicokasa cTeneHb NOTeHLManbHON ONacHOCTU Npu paboTe CO CBEPXBbICOKMMU AaBre-
HUAMMW, BbICOKOW TemMnepaTypon, TEXHUYECKUM KUCNopoaoM. Bbeicokass CTOMMOCTb kak obGopy-

OOBaHUA, TaK N 3KCMJI1yaTauMOHHbIX 3aTpar.

CraTtyc TexHonormu

A3.

7.5 NMNony4yeHune akonornyeckoro adppekrta, He yctynarowero HAOT,

npu cyuectBeHHO MeHbLUUX 3aTpaTtax

7.5.1 YoaneHue a3oTa 4yepe3 HUTPUT

Llenb TexHonornm

CokpalleHune aHepronoTpebneHms npouecca OYUCTKU CTOYHbIX BOA, YBENUYEHNE BO3-
MOXHOCTEeWN Ans 3HeproreHepauun. PaclumpeHne Bo3MOXHOCTM NpUMEHEeHUst Bronornyecko-

ro yganeHus asoTa.

ObLlee TexHUYecKoe onucaHme

OTnMYMEM OT HUTPU- U OEHUTPUdUKaLMN B AaHHOM MpoLiecce SABMSeTCS npoBeaeHne
HUTPUUKALMN [0 HUTPUT-MOHA M AeHUTpudMKauum HUTpUTa OO0 aTMocdepHoro asorTa.

Mpouecc TpebyeT TOHKOro yrpasrieHus aspaumeit no pH npouecca.

TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TexHonormamm

[o 50 % cHwxkaeTca noTpebHOCTb B KMCNopoge Ha yaaneHue asota (M, COOTBET-
CTBEHHO, CHMXaeTcsl 3HepronoTpebneHne), yBenmunBaTCa BO3MOXHOCTU ANs1 SHeproreHe-

pauuu.

Me)xcpenoBble BO34eNCTBUSA

AHarnormyHbl BMONOrMyYeckon oYNCTKe C yaaneHnem asota. MeHblune 3atpaTtbl anek-

TPO3HEpPruu.

MpUMEeHNMOCTb

B ntobom macwitabe.
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dakTopbl, BANAKOLME HA BO3MOXHOCTb peanusaumm

HeonTumanbHOe COOTHOLLEHME yrnepoaa 1 a3oTa B CTOYHbIX BOAAX, a TaKkKe Hanpas-
NEHHOCTb Ha 3HEepProreHepaumito Ha OYUCTHBIX COOPYXKEHUSX CNOCOBCTBYIOT UHTEPECY K AaH-
HOW TEXHOMOINMU.

HeobxoanMbl BbICOKOKBaNMMOULMPOBAHHbLIN NepcoHan u adpgekTneHas cuctema ae-

TOMaTn3auun.

CTtaTyc TexHonoruu

B1.
7.5.2 'pynna TexHonorum ¢ ynyyweHHou HuUTpudcukaumen

Llenb TexHonornm

[Mpn3BaHa cokpaTuTb BpeMsa 06paboTku CTOYHbLIX BOA B mnpoueccax buonornyeckoro
yaaneHusa asota u docdopa, MMMUTUPYEMOE B HacTosLLee BpeMa HeOOXOAMMOCTbIO Moa-
AepxaHus Bo3pacTta una, obecneymBalollero yCcTomumnsyo HUTpudmkaumo. B ocobeHHocTH

9TO NpPoABNAETCA B XONOAHOE BpeM4d roga npun CHMXeHnn temnepaTtypbl CTOYHbIX BOA.

ObLlee TexHNYECKOoe onucaHune

PasBuBaeTcs uenbln psag TEXHONOMMYECKUX PELLUEHNN C YIyYLLIEeHHOW HUTpudmKaumnemn
(Tak Ha3biBaemas bruoayrmeHTaums). Ix MOXHO pasgenntb Ha ABE OCHOBHbIE rPyMnbl:

A. HapyxHoe ynydwieHve HUTpudukaumnm.

K aTon rpynne, B CBOK ovepeb, OTHOCATCA CrieayroLme OCHOBHbIErpYynrbl:

- KOMOVHMpPOBaHME B3BELLEHHOW M NPUKPENIEHHOW MUKpOdopbl (MpY KOTOPOM Mpu-
MEPHO MOSIOBUHA CTOYHOW BOAbI NOAAETCS Ha KanenbHbIn BnodpunbTp, a obpaboTaHHas BO-
Aa oTTyaa, cogepxallas bmonneHky, nogaeTtcs B 06blYHbIE a3POTEHKN);

- BblpalumBaHme HUTpMMKaTOPOB Ha BO3BPATHbIX NOTOKax OT 06paboTkm cOPOXKEHHO-
ro ocagka c noga4ven obpaboTaHHOM XNOKOCTU NMBO N3OLITOYHOrO akTUBHOMO Mra B aspo-
TeHKN. [MpenmMyLLEeCTBO B 3TUX TEXHONOIMMAX AaeT BO3MOXHOCTb NMPOBOAUTL HUTPUGUKALUIO
BO3BpaTHbIX NMOTOKOB NpU CyLLeCTBEHHO HGonee BbICOkOM TemnepaType (cBbiwe 25 °C).

B. BHyTpeHHee yny4yweHne HUTpudukaumum.

KaTton rpynne oTHOCUTCA npouecc yaaneHna asota u @Qoccopa, HasBaHHbIN
DEPHANOX (aeHuntpudukaums n pocdatakkyMmynsumsa B aHOKCMAHOM npouecce). NMpouecc
BKMNto4aeT B cebst KoOMOMHaLUMIO B3BELLEHHOIO M NPUKPENNEHHOrO Una B MHOrOCTagunMHOM Cu-
cTemMe, OCHOBAHHYIO Ha siBfieHUN (pocdaTakkyMynsumm B aHOKCUAHOM 30He, Npoucxogsilen

B npouecce aeHuTpudurkauuu. MNMpolecc BKMYaeT B cebs BblaeneHne HUTpudukaumm B oT-
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AeNbHY0 30HY, paboTatowyto 6e3 B3BELLEHHOrO una, TONbKO C MNPUKPENnseHHON MUKpodno-
pon. C aTon uenbio nocrne aHaspobHOM 30HbI, Kyda NogaeTca CToYHas Bo4a W BO3BPATHbLIN
un, Npon3BoaUTCA OTAENEHNE aKTMBHOIO Mna B OTCTOMHMKE, OCBETINIEHHAs YacTUYHO obpa-
OoTaHHasa cToyHas Boga noctynaeT B GUounbTp-HUTPUGUKaATOP, a 3aTeEM BMECTE C UIIOM
N3 OTCTOMHMKA B AeHUTpUukaTop, C nocrnenyoLen nocrtaspaunen n nnooTaeneHnem.

Ewe oauH npouecc (BAR-npouecc) npegycmaTtpuBaeT nogady asoTcogepiallero
BO3BpPATHOrO MOTOKa B OTAENbHYIO 30HY a3poTeHKa (pereHepaTop), Kyaa Takke noctynaer

BO3BpaTHbIN UI.

TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TEXHONOMAMHA

YMeHbLUeHne obbema coopyeHuii Bonornyeckomn O4nCTkn 6e3 yxyaleHnsa KayecTaa
OYULLEHHON BOAbI.

TexHonorn4yeckumn acdbdekT

CoOTBETCTBYIOT NpenMyLLecTBam 4115 TEXHOOMMIN ¢ BMONOrnMYeckMM yaaneHnem aso-
Ta n docdopa. Takke 3a cyeT Bonee HageXHOW HUTPUMDUKALUN CHUXKAETCA COoAep)aHue
aMMOHUNHOIo a3oTa B OYMULLEHHON BOAE.

TpebyeTca MeHbLUas nnowaab Ans pasmeLleHns asapoTeHKoB (bnopeakTopos).

MpUMEeHNMOCTb

[MpakTnyeckn He orpaHuyeHa.

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

[Ons npouyecca DEPHANOX HeobxoauMo TliaTenbHoe BblaeneHme rpyboancnepcHbIX
BKIHOYEHMN N3 CTOYHbIX BOA.
[Mpouecchbl C BHEWHNM ynydlWeHUeM HUTpudukauumn TpebytoT Hanmyunsa BO3BpPaTHOroO

noToKa OT COOpY>XeHM 06paboTkM COPOXKEHHOrO OcaakKa.
7.5.3 AHokcupHoe okucneHme ammoHusa (AHAMMOKC-TexHonorum)

Llenb TexHonorum

MoBblweHne ahPEKTUBHOCTN N CHMKEHME CeBeCTOMMOCTM yaaneHus a3oTa U3 CTou-
HbIX Bog (B HacTosiee BpeMs — Kak npasuno, nyTeM yaaneHus asoTa M3 BbICOKOKOHLIEH-

TPUPOBAHHBLIX MO aMMOHUIO BO3BPATHbLIX MOTOKOB OT 06paboTkn COpOXKEHHOro 0caaka).
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ObLlee TexHUYecKoe onucaHme

OKono NOnoBUHBI aMMOHUSA B OYULLLIAEMON BOAE OKUCISeTCA B npouecce Guonormye-
CKOW HUTpUTaUMM OO HUTpUTA B OTAENBHOM (NEPBOM) peakTope Unu B X04e CUMYNbTaHHOIo
(coBmMecCTHOro) npouecca, npy 3ToM BTOpas MOSIOBMHA aMMOHUSA OKucnsieTca obpasoBas-
LUMMCS HUTPUTOM C 0Bpa3oBaHMEM MOMEKYNSPHOro a3ota. OTa YacTb npouecca OcyLlecTs-

ndaeTca B 6eCKVICJ'IOpO,£I,HbIX yCnoBu4x.

TexHn4Yeckne 1 3IKOHOMUYECKME NPENMYLLIECTBA NO CPABHEHMUIO C YCTOABLUMMUCS

TexHonormamm

MpoLecc XxapaKTepuayeTcs HU3KUM 3HepronoTpeGneHrmem, ManbiM obpas3oBaHMeM
ocajika U BbICOKOW 3HEProadeKTUBHOCTLI0, HE3AaBUCUMOCTBI0 OT UCTOYHMKOB OpraHM4ecKo-

ro BewecTsa ans AeHUTpuduKaumm.

[MpeumyLlecTBa Anga OKpyKaoLlen cpeasbl

MoBbiweHne rmMybuHbl yaaneHna asota M3 CTOYHbIX BO4 MUHUMU3MPYET PUCK 3BTPO-
dukaumm BOOOEMOB-NPpUEMHMKOB. CHMXEHMe napHukoBoro adpdekta (notpebneHne, a

He BblgeneHne CO2 B xoge npouecca).

MexxcpenoBble BO34ENCTBUSA

MpakTu4eckn oTCyTCTBYHOT.

MpUMEeHNMOCTb

Ha coopyxeHunsix no6on MOLHOCTH, rAe UMEKTCS MOTOKWU, KOHLEHTPUPOBAHHbLIE MO
aMMOHMI0 (BO3BpaTHbIE MOTOKN OT 06paboTkM 0CaAKOB CTOYHLIX BOA MpU peanu3auumn meTa-

HOBOro cOpakmBaHus).

PakTophbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

TexHonorusa TpebyeT HanM4YMa nepcoHana BbICOKON KBanudukauuu.

Crartyc TexHonormu

Al/Bl. TpumeHsieTcs Ha fpecAaTtkax obbekToB 3a pybexxom. B Poccun BbINOSMHEH
6onblwon ob6bem nccnegoBaHui, paspaboTaHbl HOBblE KOHMUIypaumm npouecca.

EcTtb uHpopmauma 06 ncnonssosaHun anemeHtoB npouecca AHAMMOKC npu ouncT-
ke NCB B 3aTonneHHbIXx bnodunbTpax Ha page o6bEKTOB HEDOMNbLUOW NPON3BOAUTENIBHOCTU
[30]. OgHako nmerowmnca o6beM MHGOPMaLUKM NOKa He NO3BONSIET PEKOMEH0BATL 3Ty TeEX-

Honoruto kak HOT ana OC 6onbluen Npon3BoanNTENbHOCTH.

329



7.5.4 ®utoTexHonorum ouncTtku NCB

Llenb TexHonornm

Ob6ecneyeHne HeobxoamMmoro kadvectsa oumctkm [CB npn ymeHbLlieHnmn 3aTpar.

OnucaHue TexHonornm

Cwm. nogpasgen 4.3.2.2. Aina NCB ®OC asnsawotca HOT.

MpumenntensHo Kk NCB Grnonnato ABNsSeTca nepcnekTMBHOM TEXHOMNOMMEN Co cTaTy-
com A2/B2.

7.5.5 O6e3BOXUBaHME 0CaaKOB B reOKOHTEMHepax

Llenb TexHonornm

Ob6ecneunTb rnybokoe 06e3BOXMBaHME OCagKa NPW COKPaLLEHHbIX 3aTpatax U MUHK-

MyMe KanuTalbHbIX 3aTpar.

ObLlee TexHUYecKoe onucaHme

MeTon 3aHMMaeT NPOMEXYTOYHOE MOMOXEHNE MEXOY MEXaHMYEeCKMM 06e3BOXNBaHK-
€M 1 UNOBbLIMW NMOLaaKaMMU.

AHanormyHo mexaHudeckomy obe3BoXmBaHUIO ocafok obpabaTtbiBaeTcs OrOKynsiH-
TOM M NOOAETCA HACOCOM B reOTEKCTUSbHbIA KOHTENHep (reoTyby), CLUMTBIN U3 MPOYHOro
dunbTpylowero matepuana, ¢ obbemom Ao 1500 m3. CBoGoaHas Boda BbIXOOAUT 4Yepes
CTEHKM KOHTEeMHepa CKBO3b Merikue Mnopbl reoTtekctunsa. B pesynbTaTe 3TOro npoucxogut
o6e3BoXuBaHMEe ocagka, unbTpaT, BbIXOOALWMA U3 KOHTEWHEepa, NOSly4yaeTcs YUCTbIM U
HE COOEPXUT MexaHn4yeckux B3pecen. KoHTenHepbl pasMeLlarnTcsa Ha nnowanke ¢ TBepabim
NOKpbITUEM U cucTeMon otTeoga cunbtpata Ha OC. Hanmebl chnokynmpoBaHHOIro ocagka B
reOKOHTENHEP NOBTOPSKOTCA HECKOSBbKO pas, 40 (PMHANbHOIo 3anosIHEHUS EMKOCTH.

Mocne 3aBeplUEHUs aKTUBHOW CTaguM BOL4OOTAAYM OCaAOK, 3aKadaHHblA B reoTek-
CTUNbHbIE KOHTEWHEPLI, NpoaosmkaeT obe3BoxmBaTbCs 6Gnarogaps XOpoOLUen CBETOMorno-
LaroLen cnocobHOCTM reoTEeKCTUNA U UCNapeHnto Yepes DonbLUyo Nnowaib NoBEPXHOCTU
KOHTeMHepa. Kpome TOro, KOHTEWHep He BNUTbiBaeT aTMOCHEpPHble ocafkM W Lwram
He noaBepraeTcss NOBTOPHOMY 06BoAHeHMI0. MonoXxuTenbHO Ha npouecc 06e3BOXMBaHUSA
BNUSIET 3MMHEE NpoMOpaxunBaHue, B pesynbTaTe Yero npu oTTamBaHUM BbICBOBOXOaeTcs
AONOSTHUTENBHOE KONMYECTBO OCTaTOYHON Brarn. bnarogapsa 06e3BoXxmMBaHWIO B KOHTENHEPE
06€e3BOXEHHbIV 0CafoK (Lnam) CTaHOBUTCA MaTepuanoMm, yagobHbIM ANa NOrpysku U TpaHc-
nopTUpPOBKN. KOHTENHEP MOXET OblTb BCKPLIT (HE MCMONb3YeTCA MOBTOPHO AMs 3TUX Xe Le-

nen), n ero coaepXxmMmoe BblIBO3UTCA. MoXeT ObITb MPUMEHEHO pPeELLEHNE MO 3aXOPOHEHUIO
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06e3B0OXEHHOro 0cazka Ha MecTe 06e3BOXMBaHUS, B 3TOM Cllyvae reOKOHTENHepPbI yKnaabl-

BalOTCA B HECKOJIbKO CJi0€B OpYyr Ha apyra.

MpenmyLecTBa ANa OKpyXatoLen cpeabl

AHanornyHol MeXaHn4eCkomy 06e3BOXMBAHUIO.

[MTpMMEHNMOCTb

YHunBepcarnbHbIi MeTos,.

dakTophbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

MeToq nossonsieT onepaTtMBHO U C MUHUMaNbHLIMU KanuTanbHbIMU BIIOXEHUSMU pe-
anunsoBaTtb apdekTnBHOE 06e3BOXMBaHNE Oocaaka. TpebyeTcs MUHUManNbHaa nnowanb Ans
pasMeLLeHna y3na rnpuroToBneHns U 4Oo3MpoBaHNA pacTBopa rOKynsHTa (BO3MOXEH KOH-
TENHep, pa3MeLLaemMbIn psagom ¢ nnoLwagkon 06e3BoXnBaHUS).

3aTpaTtbl Ha 06e3BOXMBaHME, NO AaHHbIM MOCTaBLMKOB npoLlecca, Hmke Ha 20 % —

30 %.

CTtaTyc TexHonoruu

Ona NCB — A2/B2. imeeTca oanH pedepeHuy-00bekT: pekynbTuBaunsa HakonuTenen
ocagka (CaHkr-lMeTepbypr), ogHako, AaHHbIA HECTabUN3NPOBAHHBIN OCAZAOK XPaHWUIICA B
HaKONUTENsX MHOIO feT, a 4O 3Toro Obin yxe 06e3BOXeH B LeHTpudyrax.

Ona NCB asngaetca HAT, Tak Kak Anst AOHHbBIX OTNOXEHUA BOAOEMOB, BNM3KNX NO CO-

CcTaBy, HaKoMNeH 4OCTAaTOYHbIN ONbIT.
7.5.6 Bbuocyluka ocaaka

Llenb TexHonornm

O6ecneunTb cyLIKy 06e3BOXEHHOIO 0cadKka C MUHUManbHbIMK 3aTpaTamMy SHEPTUN.

ObLlee TexHNYECKoe onucaHmne

MpencraBnsieT cobor BbICOKOMHTEHCMBHOE KOMMOCTUPOBaHME ocaaka, HanpaBneHHoe
Ha nosny4eHve noacyweHHoro 6uotonnuea. MpoBoouTCs B TYHHENSAX C NpoayBKOW OypToB
KOMMOCTUPYEMOW CMecW 4vepes3 KaHanbl B gHuwe. Komnoctnpyemas cmecb npencraBnseT
cobor 06e3BOXEHHbIN 0CafoKk ¢ AobaBrneHMeM rotToBOro KOMMOCTa KPYNHOCTbIO Bhbille 3a-
AaHHOWN, a TakKe apeBecHOM Lwenbl (060poTHOM ¢ Ao0BaBEHNEM CBEXEN).

Mpn komnoctnpoBaHun (okmucreHn OB ocapgka) BblaensieTca Tenno, no3sonstoliee
pasorpeBaTb ocagok Ao 60 °C un Bblwe. [logada Bo3gyxa B TeXHOMNormm GUOCYLLKM OCy-
LeCcTBNAETCA NPOTUBOTOKOM Yepe3 HECKOSbKO TYHHENewn, HaxXOAsLWMXCA B pasHbix asax
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npouecca. Ceexun BO3ayx nogaeTcss B A03peBalomnm TyHHEmNb (M oxnaxgaeT ero), 3atem
NpoOXoauT TYHHENb B aKTUBHOW (hase 1, MakCcuMarnbHO HarpeTblin, BbICTPO NogHMMAaEeT Temne-
paTypy BO BHOBb YFIOXEHHOM TyHHene. 3To obecneynBaeT GbICTPbIN NPOLIECC NPU BbICOKOM
NCcnonb30BaHMM KNCopoaa Bo3ayxa.

OTxogawmm Bo3gyx ouvnliaeTcss OT aMmMmnaka (C ero ytunusaumen B Buae cynbdarta
aMMOHMS), oxnaxagaeTcs (C 0OTBOAOM Tenra Ha yTunusauumio), OCyllaeTcd, OOoYMLaeTca U
BblbpacbiBaeTcs B aTmocdepy.

TexHonornyeckasa adhdeKTMBHOCTb

Ocapok BbicywmBaeTcs 0o 4 pa3 no obvemy, oo cogepxanna CB 25 % — 30 %.
Harpyska no ocagky Ha o6Luyto nnowanb coopyxeHuss — 5—7 m3/m? B rog.

MexxcpenoBble B3auMoaencTBus

C y4eTOM 04MCTKM BbIOPOCOB 3arpsi3HeHMEe BO3yXa HaxoauTCs Nog KOHTPOSEM.
Buocylika ocagka — OgvH M3 HEMHOTMX MPOLECCOB, MO3BOSISAOLIMNX PeEKynepupoBaTh
4acTb aMMOHUIAHOIO a30Ta, COAEpPKaLLEerocsi B ocajke.

BoaBpaTHble noTokn Ha OCK HebGonbLine.

[MTpMMEHNMOCTb

[nsa notoka ocagka, cooTBeTcTBytoLEero kpynHeiM OC 1 Bbilwe. MoXeT ncnonb3oBaTtb-

CSl Kak rpynnoBoe COOpYyXXeHure, Nomy4atoLlee ocafok oT 6oree Menknx 06 bEKTOB.

PakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

lMpakTnyeckn yHmBepcanbHbIi MEeTOA, He TPEBYIOLNIA COXHBIX YCTAHOBOK U BbICOKO-
KBanMunumpoBaHHOro nepcoHana.

CBowncTBa BbICYLLIEHHOrO Oocajka, JaXe HecMOTps Ha MOTepr 4acTu OpraHM4yecKkoro
BewecTBa, NO3BOMAIT MUCMNOMb30BaTh €ro Kak HM3KoKarnopunHoe tonnueo (aHanor Topda).
OH Takke MOXeT ObITb BbIBE3EH Ha MOSIMIOH, UCMONb30BaH Kak yaobpeHne n 1. n.

MeTopn Hy)KgaeTcs B ApPEeBECHOM LLene, ogHako ee notpebneHne He npesbiwaeTt 1,5 %

no Becy OoT o6pa6aTb|BaeM0ro OCafkKa, TaK Kak Lwena ncnonbldyetcAa MHOIoKpaTHO.

CTaTyc TexHonormu

B1. N3BecTHbI ABa 06bekTa B Hugepnangax, padortatowme yxe cebiwe 10 ner.
7.5.7 ANeKTpooCcMoTUYEeCKOe 06e3BOXNBaAHUE

Llenb TexHonorum

MoBbiCcKTb cogepaHne Ccyxoro BeulecrtBa B 00e3BOXEHHOM OCagke C HebonbLMMK

OOMOJTHUTENbHbIMU 3aTpaTaMn SHEpPrun.
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ObLlee TexHUYecKoe onucaHme

MeToa npMMeHseTca B OOMNOSIHEHNE K YCTOSABLUMMCS TEXHOMOrMAM M HanpaeneH Ha
oTAeneHne YacTu CBA3aHHOW C CyXMM BeLeCTBOM Ocafjka BOAbl, KOTOpas He oTaensieTcs c
NMOMOLLbIO (PIIOKYNSHTOB U JaBrieHUs.

Mcnonbayetca addekT anektpodopesa, Koraa ocagok (paHee yxe 06e3BOXEHHbIN)
nonagaeTt B NPOCTPAHCTBO MeXAy anekTpogaMu, Yepes KOTOopble NPONyCKaeTCsi MOCTOSAHHbIN
TOK. B HanpaBneHun BO3HMKAKOLLErO 3MeKTPOGOPETUHECKOrO MOTOKA BOAbI MOXET pasme-
waTbcs punbTpaunoHHas memopaHa.

MockonbKy Npouecc naeT ¢ BblAeNneHnem Tenna 3a cYeT CONpOTMBIIEHUS TOKY, MPOUC-
XoauT pasorpeB obpabaTbiBaemoro ocagka oo 55 °C — 65 °C.

TexHn4eckne n 3KOHOMMYECKME NMPEMMYLLECTBA MO CPABHEHUIO C YCTOSBLUMMUCS TEX-
HONOTNAMM.

CopepxaHue cyxoro BellectBa B 06e3BOXXeHHOM ocake Ha 8—10 abc. % Bbllwe, YeMm
npyn obblMHOM 06€3BOXMBaHMMK, YTO cooTBeTCTBYET 25-40 oTH. %. [locTuraemoe 3HavyeHue
cogepxaHuna cyxoro Bewectsa (55 % — 60 %) HeJOCTUXKMMO Ha ocajkax ropoACKUX CTOM-
HblIX BOA C MOMOLLbO 0Obl4HOro obe3BoxmBaHus. MobouHbIn ahekT pasorpeBa ocagka

obecneunBaeT ero obessapaxnBaHue.

MpenmyLecTBa ANA OKpYXatoLLeN cpeabl

YMeHbLieHne o6bema NepeBo3rMoro M pasmeLlaeMoro B OKpyXarollen cpene ocag-

ka. Obes3apaxnBaHue ocagka.

MexxcpenoBble BO34eNCTBUSA

YMeHbLUeHne obpa3oBaHus TBepaon asbl ocagka. Harpes ocagka npvBOAWT K Bbl-

[AEeneHnto NeTy4ynx BELLECTB B ra3oByto dasy, YTo MOXeT noTpeboBaTb Ux cOopa U OYUCTKM.

[TpMMEHNMOCTb

MpakTuyeckn B NoObIX YCrOBUSAX.

dakTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

CyLlecTBEHHbIN pacxod ANeKkTpoaHeprnn. HeobxoanmMocTb NCNONb30BaAHUSA BbINPSAMMN-
Tenen Toka. [NoTeHunanbHasi 3NeKTPOONacHOCTbL AN NepcoHana, cBsi3aaHHas B TOM 4ucre ¢
NPUMEHEHNEM MOCTOSIHHOIO Toka. MoxeT noTpeboBaTbCcsi cOoOp M Oo4McTKa obpasytoLmnxcs

AYPHOMNaxHYyLLIMX BbIGPOCOB.

CTaTyc TexHonormuu

b1.
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3aknuuTesibHbIe NOJIOXEHUA U pekoMmeHgaunmn

[ns paspaboTku cnpaBoyHMKa bbina cgpopmmpoBaHa TexHuyeckas paboyas rpynna
Ne 10 «OumncTtka CTOYHbIX BOA C MCMNOJSIb30BAHNEM LieHTpanM3oBaHHbIX CUCTEM BOAOOTBeAe-
HUA noceneHuun, ropoackux okpyros» (TPl 10), coctaB koTopon yTBEpXAeH npukasom Poc-
ctaHgapTa ot 17 utonga 2015 r. Ne 833 «O TexHudeckomn paboyen rpynne «O4YMCTKa CTOYHbIX
BOJ C MCMOMb30BaHNEM LEHTPann3oBaHHbIX CUCTEM BOAOOTBEAEHUSA MOCENEHNA, TOPOLACKMUX
okpyros» (pef. ot 18.11.2015 r.). B ee coctaB Bownu npeacraButenu 67 opraHusauuin, B
TOM 4ncre 15 oKTOpOoB HayK 1 20 KaHANOATOB HayK.

Ha ocHoBaHuu aHKeT, pa3ocnaHHbix 6onee yem B 400 KpyMHENLLMX HACENEHHbIX MYHK-
ToB Poccuinckon degepaummn, 6oina nonyydyeHa nHgpopmauma no 200 O4UCTHBIM COOPYXKEHU-
am. Takke 6onee yem no 30 coopyxeHnsiMm Bbina nonyyeHa JONONHUTENbHAA MHGOPMaLUMS
B Xx04e pa3paboTkum crnpaBoyvHuka. OYNCTHbIE COOPYXEHUS, MHCpOpMaLUUA MO KOTOPbIM 6bin
obpaboTaHa, obcnyxusatoT Bonee NonoBuHbLI Hacenexust Poccun.

UneHbl TexHMYeckon paboyen rpynnbl NPULLNKW K BbIBOAAM, YTO:

- CrnoXHas bMHaHcoBas cuTyauusa B nogoTtpacnu TpebyeT obecnedvmBaTb HambOnNb-
LY 3KOJSIOr0-9KOHOMUYECKYD 3(P(PEKTUBHOCTL TEXHONOMMU — MaKCUMarbHOE KOMMYEeCTBO
npegoTBpaLLEeHHOro Bpeaa OKpyXaroLlen cpefe Ha pyorib BNOXEHHbIX CPEACTB;

- cucTeMa HOpMMpOBaHNA AoMmkHa obecneymBaTb 6e3yCnoBHbLIN NPUOPUTET MEPONPU-
ATUW, XapaKTepU3YILWNXCA MaKCMMalibHOW 3KOMOro-aKOHOMUYECKON 3P (PEKTUBHOCTLIO,
npexae Bcero pekoHCTpykumn aspoteHkoB Ha OC CB n ctpouTtensctBa 3addEKTUBHbLIX CO-
opyxeHun otctamBaHus Ha OC TCB. lNpuMeHeHne AO00YNCTKM N aHaNOrMYHbIX TEXHOMNOMN
OOIMKHO paccmaTtpmBaTbes Kak HOT TONbKO B 4YeTKO OrpaHWYeHHbIX CUTyauusx CTpOrow
OoXpaHbl BOAHbIX 06beKkToB. Bo BCex Apyrmx cutyauusax MCNonb30BaHWE B NPOEKTE NoAnpo-
LLleCCOB AOOYUCTKN IKBMBANEHTHO HaHeceHuo yulepba BoAHbIM OOBbEKTOB B pe3ynbTaTe He-
XBaTKN CpeacTB, HEA(EKTUBHO NOTPaAYEHHbIX HA AaHHOM 0b6bekTe, AN nony4yeHus 6a3oso-
ro acpcbekta Ha gpyrom obbLekTe;

- O4YeHb Ba)XXHO NPUMEHEHWe KOMIMMEKCHOro noaxoaa, yyYuTbiBaloLwero gaktnyeckoe
3KOmornyeckoe CoCTosiHMe BOAHbIX OOBbEKTOB, HE AONYyCKas Ha AaHHOM dTane nepexopa Ha
HOT HeoboCHOBaHHO XeCTKux TpeboBaHu kK copocawm;

TexHnyeckaa paboyas rpynna paspabotana HacToOAWMA  UHAOPMALVOHHO-
TEXHUYECKUIN CNPaBOYHUK NCXOASA UX 3TUX KOHLENTyarbHbIX NOAXOAO0B.

MpoekT cnpaBo4vHuka NpuHAT TPI10 Ha ocHOBE MOJSIHOrO Corfacusi BCEX €e YeHOB,
MPUHSBLUMX y4acTue B 3aKOYMTENbHOM FOMIOCOBaHUM MO AopaboTaHHOMY npoekTy. 3a

opobpeHne cnpaBoYHMKa Bbickasanocb bonee 72% uneHos TPI10. NonocoBaBLMX NpOTUB U
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BO3AepxaBLUnxca He 6bino. OTcyTCTBYIOT 0cobble MHEeHWUS yneHoB TPI10, Bbicka3aHHble Npu
rosilocoBaHun no ogobpeHnto fopaboTaHHOro NPoeEKTa.

UneHbl TexHU4eckon paboyen rpynnbl CHATAOT HEOOXOANMBIM:

- NIpUMeHeHne pa3paboTaHHbIX TEXHOorMyeckmx nokasatenen HOT ana HopmupoBa-
HUA COPOCOB OYMCTHBIX COOPYKEHUN LEHTPanu3oBaHHbIX CUCTEM BOAOOTBEAEHUS nocene-
HUA 1M TOPOACKUX OKPYroB, pa3paboTKy NPUHSATME C 3TOW LIeNbl0 COOTBECTBYHLLErO HOpMa-
TMBHOrO npaBoBoro akTta [paBuTtenscTBa Poccunckon denepaunu;

- B Uensax obecnevyeHnss BO3MOXHOCTU NPUMEHEHNS B JanbHenLWen nepcrnekTmee no-
NOXEHUN HACTOoSLLEro CnpaBOYHUKA, WCMOSMb3YOLWNX KaTeropypoBaHme BOAHbLIX OOBEKTOB,
pa3paboTKy MU MpUHATUE HOPMATMBHOIO MPABOBOrO akTa, yCTaHaBNMBAOLLEro KaTteropuu
BOAHbIX OO BEKTOB N NPUHLUMMbLI OTHECEHUS K HUM;

- pa3paboTKy N NpuHATHE nepBooYepeHbIM 06pa3oM HauMOHaNbLHOro ctaHgapTa no
Knaccudukaumm BOAHbIX OOBEKTOB ANA uernen peanusauuu CrnpaBoOYvHMKAa, KOTOPbIW BMO-

cneacTBMN MOXET ObITb MOMNOXEH B OCHOBY HOPMaTuBHOIO NpPaBOBOro akTa.
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MpunoxeHue A
(Ob6sasatenbHoe. fiBnseTcs BbiaepxKKon U3 pasgena 5. Mpu HannumMmu pacxoxaeHun cneayeT pykoBoACTBOBaTbLCS pa3feniom 5)

MNepeyeHb HanNy4LWNX JOCTYMNHbIX TEXHONOMMN

O6nacTb NpUMEHEHUs Kak

HOT MpumeyaHue

Ne HanmeHoBaHue HaumeHoBaHue TexHonoruu (MeToaa)

[MnaHupoBaHWe MHBECTULIUNA,

o Onpep,eneHme nepcnekTnBHbIX pacxoaoB Ha OCHO- yHVIBepCaJ'IbeIIZ
BblAa4a 3agaHun Ha Npoek-

1 TMPOBaHMe, Ha MOZEpPHN3a- BaHUN (*)aKTVI'“IeCKVIX AaHHbIX N0 ANHaMUKe yOeribHO-
LMIO 1 Pa3sBUTHE CYLLECTBY- ro BogooreseaeHna n 4YNCrieHHOCTh HaceJieHnA no-

towmx OC CB cenexHns

9ge

KoHTponb dhopmmpoBaHus
COCTaBa CTOYHbIX BOA, He
OTHOCSILLMXCS K XKUITOMY CEK-

2a Topy

Hanuuune yTBEepXxgeHHOro B yctaHOBNEHHOM Nopsia- YHunBepcanbHbIn
Ke 1 JormkHas peannsaung roaquyHoro nraHa Kos-
TPONS 3arpsi3HEHHOCTM CTOYHbIX BO4 aOOHEHTOB,
obecneumBatoLero 6e3ycnoBHbI NPUOPUTET AN

KOHTPOSS CTOYHbIX BOA abDOHEHTOB, NOTEHLMaNbHO

onacHbIx ansa LICB 1 BoaHbIX 061EKTOB

Hagnexauwas pabota ¢ aboHeHTamMu B paMKax Aew- YHuBepcanbHbIn
CTBYHOLLEro 3aKkoHoAaTenbCcTBa No obecnevyeHmto
26 nmMm HopmaTmeoB cbpoca B LICB 3arpsasHsiowmx se-
LLIeCTB, YCTaHOBMEHHbIX NO KpUTEPUIO HEAOMYLLEHNS
npuynHexns spega LICB

Hagnexawas pabota ¢ aboHeHTamMuM B paMKkax gemn- YHuBepcanbHbIN

CTBYIOLLIErO 3aKOHOAATENbCTBA MO OCYLLECTBIEHUIO

28 MMM pa3aeneHns NoTOKOB NPOU3BOACTBEHHbIX CTOY-

HbIX BOZ M NOBEPXHOCTHbIX CTOKOB (B NOCENEHMUSIX,

006opyaoBaHHbIX cMCTEMaMn OTBEAEHUS MOBEPX-
HOCTHbIX BOLA)

Hagnexauwas pabota ¢ aboHeHTamMu B paMKax Aew- YHuBepcanbHbIn

or CTBYIOLLIErO 3aKOHOAATENbCTBA MO HEAOMYLLEHUIO

cbpoca B LeHTpanM3oBaHHY CUCTEMY BOOOOTBE-
OEeHns1 He3arpsi3HEHHbIX BOA,




LEE

HanmeHoBaHue

HanmeHoBaHue TexHonornm (Metona)

O6nacTb NpUMEHEHUs Kak
HOT

MpumeyaHue

20

2e

HanpasneHune Ha ouncTKky He meHee 70 % rogoBoro
obbvema NCB

Tonbko Ang oobekToB
LICB, npegHasHa4eHHbIX
ans npyvema NCB

PasgeneHune noToka CTOYHbIX BOA HA 3arpsA3HEHHYH
N YCNOBHO YMCTYIO YacTu, CoO COPOCOM YCITOBHO Y-
CTOMN O€e3 04YUCTKHU

TornbKko Ana 06bHLEKToB
LICB NC

3a

36

3B

3r

KoHTponb noctynarLwmx Ha
OYNCTHBIE COOPYXKEHNSA
CTOYHbIX BOA M cbpoca oum-
LLIEHHbIX CTOYHbIX BOA,

Hanunuune n Hagnexauwias 3Kcnnyartauud anI6opOB
n3MepeHna pacxoga nocrtynarowmx (VIJ'II/I O4unLlEeH-
HbIX) BOA4, NpUrogHbIX K npuMeHeHnto Ha CTOYHbIX
BOAaX N UMEKLLNX COOTBETCTBYHOLLNE aTTECTaTbl

YHuBepcanbHbIn

Hanwnune n cobnogeHne nporpamMmbl Npon3Bo-
CTBEHHOI0 KOHTPOJA Ka4eCTBa BO

YHuBepcanbHbIn

BbinonHeHne otbopa Npob CTOYHbLIX BOL B COOTBET-
CTBUW C aTTECTOBAHHLIMM METOAMKAMM

YHunBepcanbHbIn

Mcnonb3oBaHue ans npobootbopa aBToOMaTUHECKNX
NpPo600TOOPHMKOB, NCNOMb3YEMbIX B PEXUME HAKO-
NUTENbHOWM CYTOYHON Npobbl, 0TOUpaemon nponop-
LMOHAarnbHO pacxogy NocTynarwmx (MM OYnULLEH-
HbIX) BOA

Ons OC 'CB ot kpynHew-
wux 1) n Bbiwe

D 3pechb 1 ganee BO BCeM
pasgene kateropum Kpyn-
HocTn OC NpuMeHeHbI B
TEPMUHOIIOTM, NPUHATON
B pasgene 1
(cm. Tabnuuy 1.18). MNpwn
3TOM 3anucb, HaNpPUMep,
«[0 KPYMHbIX BKIHOYM-
TEeNbHO» O3HA4aeT, YTo
obnacTbio NpUMeHeHus
ABMNAIOTCA BCE 00BbEKThI,
KOTOpble Mo NpPou3Boau-
TEenbHOCTU SABMASAKOTCSA
KpYMHbIMKU, NGO nmeroT
MEHbLLY NPOU3BOAMN-
TenbHOCTb. 3anuck «oT
OonbLUMX 1 BbllLUE» O3Ha-




8¢ee

HanmeHoBaHue

HanmeHoBaHue TexHonornm (Metona)

O6nacTb NpUMEHEHUs Kak
HOT

MpumeyaHue

3n

3e

3K

33

YyaeT, YTo obnacTbto nNpu-
MEHEHUS ABNAKTCH BCE
06BbEKTLI, KOTOpPbIE MO
NpoV3BOANTENBHOCTU SAB-
naTca 6onbwnmm, nnbo
nmetoT 6onee BbICOKYHO
Npon3BOAUTENBHOCTb

BbinonHeHne aHanm3oB Npob CTOYHbLIX BOA B opra-
Hu3aumm (NnogpasgeneHnn), UMeoLLLEN COOTBET-
CTBYHOLLUME aTTecTaTbl, aHanM30B NOCTYNaroLmnx

CTOYHbIX BOA, NO BCEMY MEPEYHI0 NoKa3aTenemn, KoH-

TponupyeMbix Ha cOpoce 1 JONOSTHUTENBLHO MO Be-

LLlecTBaM, NPakTUYECKN OTCYTCTBYHOLLMM B CTOYHbIX
BOAAXx, HO 0Opa3yrLNXCA B MPOLECCEe OYUCTKM

CTOYHbIX BOf, (TONbKO ANS OYMLLEHHLIX BOA), C yCTa-
HOBJTEHHOW NEPUOANYHOCTLIO, onpeaendaemMomn ¢
y4€TOM NPOM3BOAUTENBHOCTU COOPY>KEHWUN

YHuBepcanbHbIn

BbinonHeHne aHan13oB Npo6 NOCTynarLmx CTOu-
HbIX BOA AOMNOSHUTENBHO Ha coaepXaHue a3oTta u
doccopa no obwmm hopmam

Ons OC 'CB ot 6onbLmnx
W Bbllle

ObecneyeHne XxpaHeHNs1 B XONOAMUIMbHUKE pe3epB-
HOW Npobbl (HacTb 0TOBGpaHHON exeaHEBHON NPOObI
CTOYHbIX BOA) B TeYeHne 7 OH 4N BO3MOXHOCTH
TWaTENbHOro KOHTPONSA B Cry4yae BO3HUKHOBEHUS

IOns OC 'CB, Ha KoTOopbIX
oTMevatoTcs npobnemsl ¢
3annoBbLIMK cbpocamm oT
NPOMBbILLITEHHBLIX a00HEH-

npo6nem, CBsI3aHHbIX C TOKCUYHOCTBHO CTOYHbIX BOA, TOB
Unu gpyruMu NposiBNeHNsMN 3annoBbix cOpocoB 3a-
rPA3HSAOLNX BELLECTB
Hagnexalas dpukcaumsi, xpaHeHue, aHanms uH- YHuBepcarnbHas

cbopmau,vwl O Konn4yecTtTBe MU Ka4vecTBe MNMocTynaroLwmnx
CTOYHbIX BOA B COOTBETCTBUN C TEXHOJITOTNMYECKNM
pernaMmeHTom




6€E

O6nacTb NpUMEHEHUs Kak

Ne HanmeHoBaHue HanmeHoBaHue TexHonornm (Metona) HOT lMpumeyaHue
4g | OoMCTKATCB YnaneHue rpy6oamcnepcHbIX NpUMeceii N3 CTOUHbIX YHUBepcarnbHast
BOA A0 OCHOBHbIX TEXHOMNOMMYECKNX CTagUN OYUCTKM
OTmbIBKa OTHPOCOB OT B3BELLEHHbIX BewwecTB ¢ ue- | [ns OC 'CB ot cpegHux
46 Nblo NOBBLICUTbL UX CTABUNBHOCTbL N COKPATUTL Hera- 1 Bbllle
TMBHOE BO3JENCTBME Ha OKpPYXaloLWyo cpeay
OcBeTneHune CTOYHbIX BOA B nNpegenax, Ona OC I'CB ot 6onbLunx
48 He yxydllawLwux yaaneHue asota u gocdopa npu " Bbllle
nocnegyouwen 6MoNorn4eckon 0YNCTKe
Bruonoruyeckasa ounctka, cootBeTcTByowWwas kpyn- | [Ansa scex OC 'CB, kpome
ar HoCcTK obbekTa u ycnosusm cbpoca (B COOTBETCTBMM | NO3ULMK €) faHHOM Tab-
c HOT 7 v HAOT 8) nvubl
HoouncTka (TpeTuyHasa o4MCcTKa), B COOTBETCTBUU C Tonbko Npu copocax B 3pecb 1 ganee coepsbl
HOT 9 BOAHble 0OBEKTbI KaTero- NPUMEHUMOCTU
pum A 1), ana scex OC kateropun A-I" ncnonbay-
"CB, Kpome cBepxmarnbIX | HTCS NPU HaNM4Yumn cooT-
BETCTBYHOLLEro HOpMaTuB-
HO-NpaBoBoro o6ocHoBa-
4n HUS. [1O X NPUHATMA KO

BceM obbekTam cregyet
NPUMEHSATb HOPMbI, NpU-

Bed€EHHble B 4aHHOM pas-
aene ona kateropuum A.

Cm. npumeyaHue 1) BHM3Y
Tabnuubl




ore

HanmeHoBaHue

HanmeHoBaHue TexHonornm (Metona)

O6nacTb NpUMEHEHUs Kak
HOT

MpumeyaHue

4e

4x

Hebuonornyeckasi o4MCTKa CTOUHbIX BOS B MeCTax
nepuogmnyeckoro npebbiBaHmsa nepcoHana un (unwm)
OTAbIXaKLLNX

[nsa ceepxmanbix OC
"CB, ¢ noctynneHnem Ha
HUX pacxofa CTOYHbIX
BOA, 4X(PopMMpPYHOLLUMCS
Ce30HHO, He Bonee

100 gHen B rogy. Kpome
cbpocor B BOAHbIE 00bEK-
Tbl KaTeropumn A

O6e33apaxunBaHne O4YULLEHHBLIX BOA C UCMONb30Ba-
Hnem Y®-06nyyeHus, nnbo runoxrnopuToMm HaTpus
WS MHBIMW XIToppeareHTamm (He Xropom)

Y®-0bnyyeHvne — yHuBep-
carnbHasi

O6es3apaxuBaHne runo-
XNOPUTOM  HATpUA  Unu
WHbIMK  XnoppeareHTamu
0e3 pgexnopupoBaHust —
Ha CyLeCTBYOLWNX 06b-
ekTax 0o 6onbLumx BKItO-
YNTENBbHO, Ha PEKOHCTPY-
npyembix obbekTax — go
HebonbLNX BKNOYMTENDb-
HO, Ha HOBbIX OObEKTax —
A0 MarbiX BKNKOYUTENBHO.

O6e3s3apaxuBaHune runo-
XIOPUTOM  HAaTpuUs  UInK
WHbIMW  XNoppeareHTamu
C Haanexawum Jexnopu-
pOBaHMEeM — Ha BCexX
obbekTax [0  KPYMHbIX
BKINOYUTENBHO

5a

OuucTtka NCB

MpeaBapuTenbHasi MEXaHUYeckasi O4YMCTKa NOBEPX-
HOCTHOIO CTOKa OT KPYMHbIX MEXaHUYEeCKUX Npume-
cell 1 Mycopa MeToA0M NpPOoLEeXnBaHUS

YHunBepcanoHas




Tve

HanmeHoBaHue

HanmeHoBaHue TexHonornm (Metona)

O6nacTb NpUMEHEHUs Kak
HOT

MpumeyaHue

56

5B

5r

|

5e

5%

PasgeneHne noToka CTOYHbLIX BOA HA 3arpsi3HEHHYH
N YCNOBHO YMCTYHO YacTu, co cOpocom nocrnegHen B
BOAHble 06bekTbl. HanpaBneHne Ha 04MCTKY HE Me-
Hee 70 % rogoBoro o6bema NCB, o6pa3syowmxcs
Ha TeppuUTOpUKN NOcereHni

YHunBepcanbHbIn

OumncTka 3arpsi3HEHHOrO CTOKa OT TSKENbIX MUHE-
panbHbIX NpyMecei (NeckoynasnmBaHue) B NPOTOM-
HbIX NEeCKOMOBKax pasnmM4yHOro Tuna unm Bo BXOAHOW

CeKLMKN akkyMynupyoLlero pesepsyapa

YHunBepcanoHas

AKKYMYNMpoBaHUe N ycpeaHeHne 3arpa3HeHHON Ya-
CTM nocTynatoLlero pacxoga (MoxeT 6bITb CoBME-
LLIEHO C MEXaHNYECKOWN OYMNCTKON)

YHuBepcanbHbIN, Ha HO-
BblX OO BbEKTax.

Ona OC MNCB go Hebonb-
LUNX BKMAOYUTENBHO A0-
nyckaeTcsa ncnonb3oBa-
HMEe NPOTOYHbLIX CUCTEM

OYUCTKM

MexaHn4eckas o4MCTKa OT B3BELLUEHHbIX BELLECTB U
He(*)TeI'IpO,EI,yKTOB MeTOAO0M OTCTanBaHUA

He tpebyeTtcs npu mc-
nonb3oBaHnn 6a

O6es3apaxusaHune Yd-obnydeHnem

YHuBepcanbHas, Ha
HOBbIX OObeKkTax

O6e3BoxnBaHNe 06pasyoLMXcst 0CaAKoB Ha Uno-
BbIX (MECKOBbIX) NMoLwagkax ¢ NOMOLLbI FrEOKOHTEN-
HEPOB UMY MeXaHWYeCKMM crnocobom

YHuBepcanbHas

6a

66

OuucTtka NCB

DU3NKO-XMMMYECKAs OYNCTKA CTOKOB OT B3BELLEH-
HbIX BELLLECTB U HE(PTENPOAYKTOB METO4aMN TOHKO-
CINOMHOro oTCTanBaHusl, orioTaLmm UM KOHTaKTHOM

dunbTpaumm ¢ NpeaBapuTENbHONW peareHTHON 06-

paboTkon

Ha HoBbIX 06bekTax, npu
cbpoce B BOOHblE 0O bEK-
Thbl KaTeropun B

Bce HOT6 ncnonbayoTcs
B gornonHeHne K HAOT 5

Cwm. npumeyaHue 1) BHM3Y
Tabnuubl

dusmko-xumMmyeckas odncTka no 6a, ¢ nocnenyto-
Ler A00OYNCTKOM ABYXCTYNeHYaTon omnbtpaymen

Ha HoBbIXx 06bekTax, npu
cbpoce B BogHblEe 0O bEK-

Cwm. npumeyaHue 1) BHM3Y
Tabnuubl




A%

HanmeHoBaHue

HanmeHoBaHue TexHonornm (Metona)

O6nacTb NpUMEHEHUs Kak
HOT

MpumeyaHue

6B

6r

6n

Ha 3ePHUCTbIX U KoanecumpyLmnx hunbTpax

Tbl KaTeropuun b

MexaHu4deckasa o4ncTka rno 54, Guonornyeckas
04MCTKA B UCKYCCTBEHHbIX UM €CTECTBEHHbIX YCI0-
BUAX

Ha HoBbIX 06bekTax, npu
cbpoce B BogHble 0O bEK-
Thbl KaTeropun b

CMm. npumeyaHue 1) BHM3Y
Tabnuubl

DunsmKo-xumMmyeckas ouncTka no 6a ¢ nocnegyrowlemn
0O00YMCTKON ounbTpaumen Ha OBYXCTyNeHYaTbIX
3€PHUCTbIX 641 COPOLUMOHHBIX hunbTpax

Ha HoBbIX o6bekTax, npu
cbpoce B BogHble 0O bEK-
Tbl KaTeropuun A

Cwm. npumeyaHue 1) BHM3Y
Tabnuubl

MexaHun4yeckasa o4yncTka no 5r, buonormnyeckas
O4YUCTKA B UCKYCCTBEHHbIX UITM €CTECTBEHHbIX YCOo-
BUSAX, C NocreayoLwen JOOYMCTKON omnbTpaumen B

COpPBOUMOHHBIX UnbTpax

Ha HoBbIX 00bekTax, npu
cbpoce B BOOHblE 0O bEK-
Tbl KaTeropumn A

Cwm. npumeyaHue 1) BHM3Y
Tabnuupl

7a

76

Brnonornyeckasa ouncTtka Ha
obbekTax OC 'CB, HaumHas
¢ 6onbLUnx

Buonoruyeckas oMMCTKa C HUTpUdUKaLmen

Tonbko npu cbpocax B
BOAHble OObEKTbI KaTero-
pum I

Bbibop mexay TexHonoru-
AMMU 7a N 7B OCYLLECTBNSA-
€TCs peLleHneM yrnosHo-
MOYEHHOro rocyaap-
CTBEHHOro opraHa B obna-
CTW OXpaHbl OKpYXatoLLen
cpenbl B COOTBETCTBUN C
NoTPEOHOCTLIO BOOHOTO
obbekTa B BMOreHHbIX
anemMeHTax

Buonornyeckas o4MCTKa C HUTPUdUKaLUMEN N Ya-
CTUYHOW CUMYNbTaHHOW AeHUTpuUdmKaLmen

WckntounTensHo ons cy-
LLIEeCTBYOLMX OOBHEKTOB,
cbpachiBaloLLNX OUNLLEH-
Hble BOAbl B BOAHblE 00b-
eKTbl kKaTeropun b-I', Ha
KOTOpbIX 3Ta TEXHOMNOrNs
y)Ke NPpUMEHSIETCH, a Be-
nuyunHa NMNKOuUTn meHee
15 pocturHyTa He nosa-
Hee, YeMm 3a 2 roga Ao
BCTYNNEHNS B CUITY Tpe-

Cwm. npumeyaHue 1) BHM3Y
Tabnuupl




eve

O6nacTb NpUMEHEHUs Kak

Ne HanmeHoBaHue HanmeHoBaHue TexHonornm (Metona) HOT lMpumeyaHue
6oBaHun 06 obsizaternb-
HOM nepexofe Ha HOT
06bekToB |- KaTeropun B
AaHHOW nogoTpacnu, un
He gonblue 7 neT nocne
3TOro cpoka.
Bronornyeckas o4nctka ¢ yaaneHuem asota Tonbko npu cbpocax B
8 BOAHble 0ObEKTbI KaTero-
pum I
Ouunctka ¢ Gronornyeckmm yganeHnem asorta u Ona OC 'CB co cbpocom | CMm. npumedaHme 1) BHU3Yy
i docdopa BOOHble OOBLEKTLI KaTero- Tabnuupbl
puv B
Bruonornyeckas ouncTka ¢ yaaneHnem asorta u xu- [na MCB co cbpocom B Cm. npumeyaHue 1) BHM3Y
7 MU4eckuM yaaneHnem coccopa BOAHble 0ObEKTbI KaTero- Tabnuupbl
pun B. ina OC
He KpynHee 6onbLnX
7e OuuncTtka ¢ buonormyecknm yganeHmem asorta u Ona OC I'CB, HaunHasi ¢ | CMm. npumeyaHue 1) BHM3Y
docdopa ¢ aumgodurKaumen SonbLuKnx, co copocom B Tabnuupl
BOAHble 0ObeKTbI KaTero-
e Ouunctka ¢ Gronornyeckmm yganeHnem asorta u 5
Oronoro-xmmmyecknum yganeHmem gpocdopa pun
OuucTtka ¢ Guonormyecknm yganeHmem asorta u
73 BGuonoro-xuMmmnyeckum yaanexHmem gocgopa ¢ aum-
Jodmkaunen
Eg%”ﬁ;”:;ecgfsa?b":;ﬂ(a MonHasi Gronornyeckas ouncTka Ha OC I'CB fo He6onb- | CM. npumevaHue 1) BHU3Y
LUMX BKIOYUTESBHO, Tabnuupbl
cpeaHnx OC
cbpachiBatoLLNX OYNLLIEH-
8a Hble BOAbl B BOAHbIE 00b-

eKTbl kKaTeropun B.

Ha ceepxmanbix OC I'CB,
cbpachiBatoLLNX OYNLLEH-




4%

HanmeHoBaHue

HanmeHoBaHue TexHonornm (Metona)

O6nacTb NpUMEHEHUs Kak
HOT

MpumeyaHue

86

8B

8r

8n

Hble BOAbl B BOAHbIE 006b-
eKTbl kKaTeropun b

Buonornyeckas o4MCTKa C HUTPUdKMKaLMEN N Ya-
CTUYHOW CUMYNbTaHHOW AeHUTpudmKaLmen

WckntounTensHo gns cy-
LLIEeCTBYOLMX OOBHEKTOB,
cbpachiBaloLLNX OYNLLEH-
Hble BOAbl B BOAHbIE 00b-
eKTbl kKaTeropun b-I', Ha
KOTOpbIX 3Ta TEXHOMNOrns
y)Ke NPUMEHSIETCH, U Be-
nuyunHa NMNKOuUTn meHee
15 pocturHyTa He nosa-
Hee, YeMm 3a 2 roga Ao
BCTYNJEHNA B cuny Tpe-
©oBaHuin 06 obazaTenb-
HOM nepexofe Ha HOT
obbekToB |-11 kKaTeropun B
[JaHHOM nogoTpacnu, u
He gonblue 7 neT nocre
3TOro cpoka

Cwm. npumeyaHue 1) BHM3Y
Tabnuupl

MonHas 6uonormyeckas o4ncTKa C yaaneHnem aso-
Ta

Ha OC I'CB po cpeagHux
BKNIOYNTENBLHO, cOpachl-
BaloLMX OYULLEHHbIE BO-
Obl B BOOgHble 0ObeKTbI Ka-
Teropun b

Cm. npumeyaHue 1) BHM3Y
Tabnuupl

Bruonornyeckasa ouyncTka ¢ yaaneHnem asota u xXu-
MUYecKknm yganeHumem docgopa

OuucTtka ¢ Guonormyecknm yganeHmem asorta u
Buonoro-xnmmnyeckum yaaneHmem cgocgopa

Ha OC I'CB po cpeaHux
BKNIOUNTENBHO, cbpachl-
BalOLMNX OYULLEHHbIE BO-
Abl B BOAHblE 0O6bEKTbI Ka-
Teropum A

Cwm. npumeyaHue 1) BHM3Y
Tabnuubl

9a

[oouncTtka CB

CoBmecTHoe npumeHerne HOT 7 n HOT 8 ¢ dounb-
Tpamu/punbTpam — BuopeakTopamm 4OOHUCTKM (C
npuMmeHeHnem nmbo 6e3 NpMMeHeHUs peareHTa ang

Ha OC 'CB ot cpegHux
A0 KPYNHENLMX BKIOYM-
TenbHO, cOpachbiBaOLLNX

Cm. npumeyaHue 1) BHM3Y
Tabnuupl




143

HanmeHoBaHue

HanmeHoBaHue TexHonornm (Metona)

O6nacTb NpUMEHEHUs Kak
HOT

MpumeyaHue

96

OONOSTHUTENBHOMO ocaxaeHus docdopa)

OuYULLEHHble BOAbI B BOA-
Hble 06bEeKTbI kKaTeropum A

CosmecTHOe npumeHeHve HOT 8 n 6Guonpynos go-
OYUCTKM

Ha OC I'CB po cpeaHux
BKNIOYNTENBLHO, cOpachl-
BalOLLIMX OYULLIEHHbIE BO-
bl B BOAHbIE 00BbEKThI Ka-
Teropum A

Cwm. npumeyaHue 1) BHM3Y
Tabnuupl

10a

106

108

CokpalleHne macchl obpa-
sytouteroca Ha OC TCB
ocagka nytem o6e3BoxmBa-
HKSt

MexaHunyeckoe 06e3BoXnBaHue

YHuBepcanbHas

Bknioyaqa cpuneTpytowune
MEeLLKW Kak anemMeHT 060-
pygoosanus gnst OC cooT-
BETCTByKOLWEro macwraba.

YNnoTHeHe 1 NoAcyLlKa Ha UIoBbIX Nrowaakax

Kak BpemeHHoe pelueHne
Ha OC 'CB go cpegHux
BKITHOMUTENBHO, NPU YCNO-
BUM MONyYeHnss ocagka c
coep)aHMeM Cyxoro Be-
LwecrtBa He meHee 25 % un
OTCYTCTBUS Bblpa)KEHHbIX
3KONMOrn4YecKnx N caHu-
TapHO-TUrIMEHNYECKNX
npobnem

CrylieHve 1 noAcyLuKka Ha UNoBbIX NnoLlaakax ¢
npumeHeHvem nokynsHTa

Ha OC I'CB po 6onbLuux
BKIHOYUTENBHO, NPW YCIo-
BUW NONYYEHUs ocagka ¢
coAepXaHnem Cyxoro Be-
LecrtBa He meHee 25 % un
OTCYTCTBUS BblpaXXEHHbIX
9KOIOrM4YecKmx U caHu-
TapHO-TUIMEHNYECKNX
npobnem

1la

Crabununsauus opraHuye-
ckoro BellecTBa ocagka CB

AHaspobHas cTabunuaaums XXMOKMX 0CaLgKoB, BKIO-
Yyasg 06paboTKy 1 yTununsaumto bruorasa

Ha kpynHenwmnx n ceepx-
kpynHbix OC I'CB, nc-




Ne HanmeHoBaHue HanmeHoBaHue TexHonornm (Metona) O6naCTbn$EH?HeHMﬂKaK lMpumeyaHue
Nosb3YHLLMX NEPBUYHOE
OCBET/IEHNE
116 KomnocTtnpoBaHue ocagkos Ha 6onblmx — KpynHemn-
wmnx OC I'CB
118 Tepmunyeckas cyluka ocagka Ha kpynHenwmnx n ceepx-
KpynHbix OC 'CB
11r CxuraHve ocaaka Ha kpynHewmx n ceepx-
KpynHbix OC 'CB
Sfpiggpgéxmnkacn»mbm HeponyLueHne 3HauYnTEnNbHO peLmpKynsLmm 3a- YHUBEpPCanbHbIif
A rPA3HSAOLLNX BELLLECTB B BO3BPATHbLIX MOTOKaX OT CO-
opyxeHun obpaboTkn ocagka Ha coopyxeHus 6uo-
12 NOrMYECKON OYMUCTKM, KaK C MOMOLLbE NPUMEHSIEMbIX
TexHonormn obpaboTkn ocagka, Tak U C UCNONb30-
w BaHWEM Npu HEOBXOANMOCTU TEXHONOIMIA NOKarb-
5 HOM OYNCTKM BO3BPATHLIX MOTOKOB
YnpaBneHue NpoLIeccom u Hanuume 1 ncnonb3oBaHUe TEXHOMOMMYECKOro pe- YHUBEpCanbHblii
Ka4eCTBOM OYUNCTKU
rmameHTa, BKrovarowero B cebs nogpobHoe onuca-
HMEe TEXHOMOIMYECKMX MPOLIECCOB KOHKPETHbLIX
13a OYUCTHBIX COOPYXXEHUI, AnanasoH pabounx TEXHO-
NOrn4yecKknx napameTpoB IKCMfyaTaumm B LWUTATHbIX
pexunmax paboTbl paccMaTpmMBaeMbIX COOPY>KEHWUN U
nnaH JencTBUi Npu HeLTaTHbIX U aBapUNHbBIX CUTY-
aumsx
136 Hanuune HanaxeHHOW cUCTeMbl OpraHu3aLnm aKc- YHuBepcanbHbIn
nnyatauumm
Hanunuue kBannuguumpoBaHHOro nepcoHana unm go- YHuBepcanbHbIn
138 roBopa CepBUCHOro 0B6CNyXMBaHMs ¢ KBanmdmuumpo-
BaHHOW OpraHusaumemn
13r

Hanwnuune n ncnonHenue nporpamMmbl Npon3Boa-
CTBEHHOIo KOHTPOJ1A paGOTbI COOpy)KeHVIIZ

YHuBepcanbHbIn




LVE

HanmeHoBaHue

HanmeHoBaHue TexHonornm (Metona)

O6nacTb NpUMEHEHUs Kak
HOT

MpumeyaHue

131

Hapgnexawme dukcaumna, xpaHeHne, TexXHonornye-
CKWIA aHanu3 pesynbTaToB NPOM3BOLCTBEHHOIO KOH-
Tpons

YHunBepcanbHbIn

1l4a

YnpaBneHune aHeproHocuTe-
naMu, cbippbeM 1 NoboYHOM
NPOAYKUMEN NpU O4NUCTKE
CB

Mcnonb3oBaHue aAna nogavn Bo3agyxa B adpOTEHKU
arperatos ¢ K[ ncnonb3oBaHusi 3NeKTPOIHEPTN
He MeHee YCTaHOBIEHHbIX B Tabnumue 5.21

Ha kpynHenwmnx n ceepx-
KpynHbix OC 'CB

146

14B

14r

14p

1l4e

Mcnonb3oBaHne TEXHOSOMM Nogayn Bo3gyxa,
aspauUnoHHbIX cucTeM (BosayxoHarHetatenm n guc-
nepraTopsbl), obecneymBaloLnX B COBOKYNHOCTHK 3a-
TpaTbl 3NEKTPOIHEPTUN Ha nNpoLecc Buonormyeckom
OYUCTKM CTOYHBIX BOA B adpoTeHKax He Bonee ycTa-

HOBMNEHHbIX B Tabnuue 5.21

Ha OC I'CB, HaunHas ¢
KPYMNHbIX

lMpMMeHeHne aBToOMaTU4ECKOro ynpasneHns noaa-

Yyen Bo3gyxa B COOPYXeHUsT OBMONOrM4YecKom O4MCTKM

Nno JaHHbIM HENPEPLIBHOrO KOHTPOIS KOHUEHTpauuu
pacTBOPEHHOIo KMCIopoaa B 3TUX COOPYKEHUAX

Ha pekoHCTpympyeMbIx 1
HoBbIx OC 'CB, HaunHas
CO cpefHux

MprmeHeHne pecypcocbeperaoLmx TEXHONOIMI,
nos3sonaAwLLMX yaanaTe ¢ocgop N3 CTOUHbIX BOA
NpevMMyLLIECTBEHHO 3a cYeT Buonornyecknx npouec-
coB, obecneumBaroLLMX pacxoq peareHToB, Npu
YCITOBUM BbIMNOMHEHUSA TEXHONOMMYECKUX HOpMaTun-
BOB, He 6ornee yCcTaHOBIEHHbIX B Tabnuvue 5.21

Ha OC I'CB, HaunHas ¢
KPYMNHbIX

Mcnonb3oBaHue cucteM aBTOMaTMYeCcKoro ynpas-
NIEHNs1 PaCXOL4OM peareHToB 4151 OYUCTKN CTOYHbIX
BOA, 1 06paboTkM ocagka, obecneunBaroLLmx nx go-
31MpOBaHNe B KONMMYECTBaX, MMHMMAarnbHO AOCTaTO4-
HbIX A1 OCYLLECTBMEHMS TEXHONOMMYECKNx npoLec-

coB

Ha OC I'CB, HauuHag ¢
SonbLIMX

MonyyeHne B pesynbTaTte npoueccoB 06paboTkm
ocagka NoboYHOM NpoayKLMK

I'IpM Halrmm4nm BO3MOXXHO-
CTU NCNoJib30BaHMA No-




8re

O6nacTb NpUMEHEHUs Kak

Ne HaumeHoBaHue HaumeHoBaHue TexHonoruu (MeToaa) HOT lMpumeyaHue
©ouHoM npogyKumn
n (MnNKn) Npy 3KOHOMMYE-
CKoW uenecoobpasHocTu
ee nNpov3BoacTBa
[MoBTOpHOE MCNOMb30BaHME O4YULLIEHHOW BOAbI B 3a- MNpn HanU4YUKM TexHn4e-
CYLUIMBBIX perMoHax Ans nonuea CKOW BO3MOXHOCTM UC-
1ax nonb30oBaHMA U/vnu npu
3KOHOMMUYECKON Lieneco-
obpasHocTn
MNpepoTBpalleHye sarpss- HeponyleHne BO3HUKHOBEHMS B COOPYXEHUSAX Ha OC I'CB, HauyuHas ¢
HEH? BOSALYLLHON CPEAS! OYUCTKM CTOYHbIX BOA 3aCTOWMHBIX 30H U 30H, rae MarnbIx
15a | ymeHbLUeHUs yrnepogHoro '
CrIeia OUNCTHBIX COOpYKE- MOXeT 3arHmBaTb 0CagoK C BblAefeHnemM MeTaHa B
HWN aTmocdepy
MepekpbITe OTKPbITLIX MOBEPXHOCTEN OUYMUCTHBLIX Ha OC I'CB, He nmetoLwmnx
COOpY>XEHMI, Hanbonee NHTEHCUBHO Bbl4EMNSAOLLMX C33 Heobxogumoro pas-
156 AypHONaxHyLme BellecTBa (kak MUHUMYM NogBO- Mepa 1 UMeoLLMX pery-
Adwme KaHanbl, NeCKOMNOBKW, YNNOTHUTENW ocajka, NApHble NpeTeH3nn Ha
aungodukaTopbl ocagka) HenpuaTHbIE 3anaxu B
XXUIOMN 3aCTponKe
OuncTka OTXOASALNX ra3oB OT NEPEKPbITbIX NOBEPX- BbiGpockl OT ycTaHOBOK
HOCTEW N TOYEYHbIX BbIOPOCOB (Kak MUHUMYM OT CYLLKW U CXUraHus ocag-
obopynoBaHusa 1 (Mnn) OT NOMELLEHWIA, Tae NPOonC- Ka, peaKTOPHOro u TyH-
XOAUT npefBapuTenbHas MexaHuyeckast O4nCTKa HEenNbHOro KOMMOCTMPOBA-
CTOYHbIX BOA, NPOLIECChI XpaHeHus n 06paboTku HWUS, NPUHYOUTENbHbIE
ocagka) nnbo pacnbifieHne aspo30fen, HenTpanu- BbIGpOCHI U3-nog nepe-
158 3yloLWmnxX 3anax KPbITbIX MOBEPXHOCTEN —

nnsa scex OC CB.

B ocTanbHbIX cnyyaax —

Ha OC I'CB, He nmetowmnx
C33 Heobxogumoro pas-
Mepa 1 UMeoLLMX pery-
NsApHble NPEeTEeH3UN Ha




6vE

O6nacTb NpUMEHEHUs Kak

Ne HaumeHoBaHue HaumeHoBaHue TexHonoruu (MeToaa) HOT lMpumeyaHue
HenpuaTHbIE 3anaxu B
XWNown 3acTporke.
PacnbineHve aaposonen
npuMeHnMo ansa 6onbLunx
OTKPbITbIX Nsiowanemn
(nnosble nnoLwaakm
1 T. n.) NM60o Kak anbTep-
HaTUBHOE (N0 SKOHOMUYE-
CkOMy 000CHOBaHMIO) pe-
LEeHWe Ansa OTKPbITbIX eM-
KOCTHbIX COOPY>XEHUN
15r Hanuuve v BbINONHeHMe nporpaMmmMbl KOHTPOISA 3a- Ha OC 'CB, HaunHas co
rPsA3HEHNSA BO3QYLIHOW cpeabl cpegHux
MpenoTspallerine 3arpss- NP1 NPUMEHEHUN OCaAKOB CTOYHBIX BOJ, B Ka4ecTBe YHUBEpCAnbHbIil
HEHIA NOYB yaobpeHus, pekynbTMBaHTa, KOMNOHEHTA AN NoY-
BOrpYHTOB, @ Takke matepuana Ansi NpoMexyTou-
16a HbIX 1 MOKPOBHbIX CIIOEB Ha NOSIMIOHAax pasMeLLeHns
0TX040B — cob6rnogeHe CooTBETCTBYOLLMX Tpebo-
BaHWM K COCTaBYy U CBOMCTBaAM 0OCaKoB, UX KOHTPO-
no [20]-[23]
MpomexxyToyHoe XxpaHeHne 06e3BOXKEHHbBIX OCaaKOB YHuBepcanbHbIi
1 BblOeneHHbIX rpyboancnepcHbiX OTXOA40B Ha cre-
166 LUunanbHO NOAroTOBIIEHHbIX Nowagkax ¢ BOAOHe-
NPOHMLI@EMbIM OCHOBAHWEM, UCKIOYaOLLMX 3arpsas-
HeHne no4s n 060pyaoBaHHbIX CUCTEMaMK ApeHa-
Xa, NMbOo B KOHTENHEpax
C6op 1 ounctka (B ToM Yncne B ocHoBHbIx OC MCB) YHuBepcanbHbIN
168 NMBHEBBIX U MHbIX CTOYHbIX BOA, 06pasyowmxcs Ha

nrnowaake OC, B MecTax XxpaHeHus1 ocagka 1 oTxo-
0B

1. B cnpaBo4yHMKe npeanoXeHo n o60CHOBaHO AN ONTMMMU3aUUK pacxogoBaHUSA MHBECTULMI Ha co3dfaHue (pekoHcTpykumio) OC gng
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HanmeHoBaHue

HanmeHoBaHue TexHonornm (Metona)

O6nacTb NpUMEHEHUs Kak
HOT

MpumeyaHue

uenen nepexoga nogotpacnun Ha HOT ocywecTBnaTb paHxMpoBaHMe BOAHbLIX 0O0beKToB Ang uenen npumeHeHna HOT Takke B npegenax Je-
Tbipex rpynn (kateropun A-l). HazBaHusa 1 npeanoXXeHus no pasrpaHnYeHnto 06 bEKTOB NO KaTeropmsiMm NPUBOAATCS B HACTOSILLEM CMPaBOYHU-

Ke YCIOBHO.

KaTerole;l B. OcHoBHas rpynna BOAHbIX OOBbEKTOB.

KaTerole;l B. Okonorunyecku yCTOVI‘-II/IBbIG BOOHbIE 00BbEKTHI

KaTeropusa A. Hanbonee oxpaHseMble unu Hanbonee ya3BMMble BOOHblE OOBHEKTHI — rpynna, Tpebytowas cambix 9pHEKTUBHBIX TEX-
HOJTOTU.

Kateropusa I'. O6bekTbl ¢ 0c060 HM3KMM coaepXaHueM a3oTa u docdopa, gonyckarowme npy 060CHOBaHUW, NPUMEHeHe Guonoru-
Yyeckon ouncTkm 6e3 rnybokoro yaaneHus asota n doccopa (yaaneHue B npegenax 30 %).

Cdbepbl npumeHnmocTn kaTeropun A—lC MOryT MCnonb3oBaTbCA NpU HanM4MmM COOTBETCTBYIOLLIEN HOPMATUBHO-NPaBoBoOn 6a3bl. [Jo nx

NPUHATUA KO BCEM obGbekTam crieayeT npumeHsite HOT, npuBeaeHHble B faHHOM pasgerne ans kateropum b. Mcnonb3oBaHve ans Bcex o6b-
ektoB HOT ans kateropum A, yunTbiBasi NOBCEMECTHOE pacrnpocTpaHeHne ob6bLEKTOB NoaoTpaciu, He cooTBeTCTByeT onpeaenenutio HOT B
ctatbe 28.1 219-d3 kak HaMMEHbLUErNO YPOBHSI HEraTUBHOIO BO3OEWCTBUS HA OKPYXXaloLLYo cpedy B pacyeTe Ha e4uHULY ... BbINOMHSeMOoW
paboThbl, T.K. He 0becneunT ons NogoTpacnun n GaccerHoB BOAHbIX 0OGbHEKTOB TPebyeMblit HAaUMEHbLLMI YPOBEHb YPOBEHb BO3OENCTBUS.

3aecb 1 ganee HOT anga BogHbIX 06bEKTOB YKa3aHHOMW KaTeropun SBnsTCA T€ TEXHONOMMN, AN KOTOPbIX AaHHbIE YCNOBUSA MPUMEHEHNS ABNSAIOT-
csl Hanbonee XeCTKMMU U3 ONYCTUMbIX. [iNs ykasaHHOW KaTeropun gpyrue TeXHOMOrMum, Kotopble yaoBneTBopstoT elle 6onee xecTkum Tpebosa-
HuaM, OyayT npesbiwaTtb Tpebosanua HOT. Mpumep: HAT 78 — HAOT ana kateropun I, HAT 7r — gns kateropun B, HOT 78 — ons kateropun b.

MpumeHeHune, Hanpumep, HOT 74 B ycnoBusix kateropun I BO3MOXHO, HO NpUBEAET K HEPaLMOHANbHOMY pacXodoBaHUIO CPEACTB.




MpunoxeHune b
(O6szaTtenbHoe. ABNnseTca BbiaepxXKon n3 pasgena 5. Npu Hannumu pacxoxaeHumn
cnepyeT pyKkoBOACTBOBaTLCA pa3fesiom 5)

MNepeyeHb TeXHONMOrMYECKMX nokasarenem

TexHonoruvyeckue nokasatenu ana HAOT 4e «Hebuonornyeckas o4YmcTka CTOM-

HbIX BOA B MecTax Nnepuoamnyeckoro npedbbiBaHUA nepcoHana u (unu) otabixa-

HOLLMX>»
TexHONOrM4Yeckun nokasartenb:
EavHuua 3HaueHue, He
KOHLeHTpauu1A 3arpAasHsiiowero Bewecrsa
5 U3MepeHus GoneeV
B OYMLLEHHON BoOe
KOHUEeHTpaumsa B3BELLUEHHbIX BELLECTB Mmr/n 15
KoHueHTpauus bIKs Mmr/n 25
KoHueHTpauus XK Mmr/n 80
KoHueHTpauusa docdopa ocdaTtos M/ 1
1) YkasaHHble 3Ha4YeHusi NpuMBeaeHbl Kak CpeaHeroaosble.

TexHonorn4yeckue nokasarenu gnsa HOT 6a «®PU3nko-xmmMmnyeckas o4UMCcTKa CTO-
KOB OT B3BELlUEHHbIX BelecTB U HedTenpoayKTOB MeToA4aMU TOHKOCITIOMHOro
oTcTamBaHusA, pnoTaumMm UNM KOHTAKTHOM (pUNbTpauuum ¢ npeaBapuTeribHOWM

peareHTHOM o6paboTKoON»

TexHONnornyeckum EanHuua 3HaueHue, He
nokasaTenb u3mepeHus G6onee V-2

BaBelueHHble BellecTBa Mr/n 15
HedTenpoaykthl Mr/n 2
XK Mr/n 60
BIKs Mmr/n 12
docdop dhochaTtos Mr/n 1
1) YkasaHHble 3Ha4YeHus NpuBeaeHbl Kak cpeaHeroaoBble.
2) Mpwu cbpoce B BoAHbIN 06BEKT NognagatoLune nog AecTene MexayHapoaHbIX cornalleHuin Tpebo-
BaHWSA cornalieHunmn NPUMEHATCA B TEX Clly4vanaX, Korga oHuU XecTt4ye AaHHbIX nokasarenemn nubo
NpPeAbABNSATCA MO MHbIM BeLecTBaM (MokasaTensm).
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TexHonoruvyeckme nokasartenu ansa HAOAT 66 «®u3nko-xmmuyeckass ouncTKka CTo-
KOB OT B3BELlUEHHbIX BelecTB U HedTenpoayKTOB MeToA4aMU TOHKOCITIOMHOro
oTcTamBaHusA, pnoTaumMm UNM KOHTAKTHOM (pUNbTpauuum C npeaBapuTeribHOWM
peareHTHOU o0OpaboTKOW, C nocneaywLWen [O0O0YUCTKOM L[ABYXCTyneH4YaTomn

dunbTpaumnen Ha 3epPHUCTLIX U Koanecuupyrowmx punbTpax»

TexHonornyeckum EavHnua 3Ha4yeHue, He Gonee
nokasarenb n3MepeHus 1.2)
B3BelueHHble BellecTBa Mr/n 8
Hedtenpoaykthl Mr/1 1
XK Mr/n 50
BIMKs Mmr/n 10
docdop dhochaTos Mr/1 1

1) YkasaHHble 3Ha4YeHus NpUBEAEHbI Kak CpeaHerofoBble.
2 IMpu cbpoce B BoAHbIN 06BLEKT NognagatoLne nog AecTene MexayHapoaHbix cornatlleHuin Tpebo-
BaHMWS cornalleHnii NPUMEHSII0TCSA B TeX Cny4dasix, Kora OHW XecTye AaHHbIX NokasaTtenen nubo

NPeabABSATCA MO MHLIM BeLLecTBaM (MokasaTtensm).

TexHonoruvyeckme nokasartenu ana HAOT 6B «MexaHu4yeckas o4yMcTKa OT B3Be-
LWWeHHbIX BelecTB U HePTeNnpoaAyKTOB MeTOAOM OTCTauBaHUA, buonorm4yeckas

O4YUCTKA B UCKYCCTBEHHbIX UITN eCTECTBEHHbIX YCITOBUAX»

TexHonornyeckum EavHuua 3HaueHue, He Gonee
nokasarenb n3MepeHus 1.2)
B3BeLleHHblEe BeLllecTBa Mmr/n 15
HedTenpoaykrhl Mr/1 0,5
XK Mr/n 40
BlMKs Mr/n 8
docdop dhochaTtos Mr/1 0,5

1) YkasaHHble 3Ha4YeHus NpUBEAEHbI Kak CpeaHerofoBbIe.
2 IMpu cbpoce B BoAHbIN 06BLEKT NognagatoLne nog AecTene MexayHapoaHbix cornalleHui Tpebo-
BaHMWS cornalleHnin NPUMEHSII0TCS B TeX Cny4dasix, Kora OHU XecTye AaHHbIX NokasaTtenen nubo

NPeabABATCA MO MHLIM BeLLecTBaM (MokasaTtensm).

352




TexHonorn4yeckue nokasarenu gnst HAT 6r «®U3nKo-xuMmmnyeckast oOMMCTKa CTO-
KOB OT B3BELUEHHbIX BelwecTB U HepTenpoayKToB MeToAaMU TOHKOCITOMHOIo
oTcTamBaHus, onoTaumMm NN KOHTaKTHOM PUNbTpaLUmM C NnpeaBapuTeribHON
peareHTHOM 06paboTKon Cc nocneayoLen JOOUYNCTKON hunbTpaumen Ha ABYX-

CTyneH4YaTbIX 3ePHUCTbIX U COPOLMOHHBLIX PUNbTPax»

TexHonornyeckun EavHuua 3HaueHue, He Gonee
nokasarenb n3MepeHus 1.2)
B3BelueHHbIe BellecTBa Mr/n 5
Hedtenpoaykthl Mr/n 0,3
XK Mr/1 30
BIMKs Mr/n 5
docdop dhochaTos Mr/1 0,5

1) YkasaHHble 3Ha4YeHus NpUBEAEHbI Kak CpeaHerofoBble.
2 IMpu cbpoce B BoAHbIN 06BLEKT NognagatoLne nog AecTene MexayHapoaHbix cornatlleHuin Tpebo-
BaHMWS cornalleHnii NPUMEHSII0TCSA B TeX Cny4dasix, Kora OHW XecTye AaHHbIX NokasaTtenen nubo

NPeabABSATCA MO MHLIM BeLLecTBaM (MokasaTtensm).

TexHonornyeckmne nokasatenu ana HAT 64 «AKKkymynupoBaHue U ycpeaHeHue
3arpsi3HeHHOM 4YacTu nocTtynawuwero pacxoga (MoxeT ObITb COBMELEHO C Me-
XaHUYEeCKON OYMCTKOMN), bBuonorm4yeckas o4McTka B UCKYCCTBEHHbIX UIN ecTe-
CTBEHHbIX YCNOBMUAX, C nocneaywlen [JOOYUCTKON chunbTpaumen B copoum-

OHHbIX thunbTpax»

TexHonornyeckum EavHuua 3HauyeHue, He Gonee
nokasaTenb n3mepeHus 1).2)
B3BelleHHble BellecTBa Mr/n 5
Hedtenpoaykthl Mr/1 0,1
XK Mmr/n 30
BIMKs Mr/n 5
docdop dhocdaTos Mr/1 0,5

1) YkasaHHble 3Ha4YeHus NpuBeaeHbl Kak cpeaHeroaoBble.
2) Mpwu cbpoce B BoAHbIN 06BEKT NognagatoLune nog AecTene MexayHapoaHbIX cornalleHuin Tpebo-
BaHMWS COrnalleHnin NPUMEHSIIOTCS B TEX CIydasix, KOra OHW XXecTye AaHHbIX nokasartenen nmbo

npeaobABnATCA NO UHbIM BeELLleCTBaM (I'IOKaSaTeJ'IﬂM).
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TexHonorn4yeckune nokasatenu HOT 7a «bnonornyeckas o4yncrtka ¢ HUTpudukaum-

en» Ans OYULWEeHHON BOAbI NOCIie COOPY>XEeHUN BMONOrM4eCcKon OYNCTKU

TexHONoOrn4yeckmumn EanHuua namepe- 3HaueHue, He bonee
nokasartenb HuA 1.2
15
KoHUeHTpauusi B3BELLEHHbIX BELLECTB Mmr/n
KoHueHTpauus BlKs mr/n 10
KoHueHTpauusa XIK Mmr/n 80
KoHueHTpauus a3oT aMMOHUNHbIX 2
- Mmr/n
conen
KoHueHTpauus a3ota HATPUTOB Mmr/n 0,2

1) YkasaHHble 3Ha4yeHusl NpuBeaeHbl Kak cpeaHeroaoBble.
2 Mpwu cbpoce B BoAHbI 06LEKT NoanagatoLue noj AeicTBUe MexXayHapoaHbIX cornalleHuit TpeboBaHus
cornalweHnn MPUMEHSIOTCA B TEX CIyYasix, KOraa OHM XXecTye JaHHbIX nokasatenen nnbo npeabaBnsaoTcs

no MHbLIM BellecTBaMm (nokasartensam).

TexHonornyeckune nokasatenu HAT 7B «buonornyeckas ouMcTka ¢ yaaneHuem aso-

Ta» ANA OYMLLEHHOW BOAbLI NOCIe COOPYXeHUN BUONOrM4ecKom OYMCTKU

TexHonornyeckum EavHuua 3Ha4yeHue, He Gonee

nokasaTenb n3mepeHus 1).2)
KoHUeHTpauusi B3BELLEHHbIX BELLLECTB Mmr/n 15
KoHueHTpauus BlKs Mmr/n 8
KoHueHTpauusa XIMK Mmr/n 80
KoHueHTpauus a3oT aMMOHUKMHBIX COSen Mr/1 2
KoHueHTpauusa asoTa HUTpPaToB Mr/n 93
KOHUeHTpauma asota HUTPUTOB Mmr/n 0,2
KoHueHTpauus occopa docgartoB Mr/1 H/H

9 YkazaHHble 3HaYeHUs NpuBeOeHbl Kak CpeaHEerofosble.

2 MMpm cOpoce B BoAHbLIN 0GBEKT NoAnagarowime nog AeicTBre MexXayHapoaHbIX cornailleHnin TpebosaHms co-
rnaweHnn NpUMEHSIOTCS B TEX Crydasx, Korga OHU XecTde AaHHbIX nokasaTenen nnbo NnpeabsaBnsanTCs Mo UHbIM
BellecTBaM (nokasatensm).

% Mpmn COOTHOLLIEHWN KOHLEHTPALMU aMMOHUIHOro asoTa v BIMNKs Gonee 0,25 — KOHLEHTpaLUuMio a3oTa HUTPaToB
gonyckaeTtcs npuHuMaTth He 6onee 11 mr/n.
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TexHonornyeckme nokasatenu HOT7r «Ounctka ¢ buonornvyeckum yaaneHmem aso-

Ta u ¢pocchopa» ANA OYMLLEHHON BOALI NOCIIe COOPYKEHUNU OMONOrn4ecKkom O4YnCT-

KU

TexHonornyeckum EavHnua 3HayeHue, He
nokasarenb n3mepeHus 6onee V-2

KoHueHTpauus B3BELLEHHbIX BELLECTB mr/n 15
KoHueHTpauus bIKs mr/n 10
KoHueHTpauusa XK mr/n 80
KoHueHTpauusa asoT aMMOHUIHBIX CONewn Mr/n 2

KoHueHTpauusa azota HATpaToB Mr/n 93)
KoHUueHTpauusa azota HATPUTOB Mr/n 0,1
KoHueHTpauus docdopa gocdaTtoB Mr/n 1,0

1) YkasaHHble 3Ha4YeHus NpuBeaeHbl Kak cpeaHeroaoBble.

2 Mpwu cbpoce B BoAHbIN 06BEKT NoanagatoLune nog AencTene MexayHapoaHbIX cornalleHuii TpeboBaHus

cornatlueHunn NPUMEHAKTCA B TEX Cly4vasX, Korga oHu Xect4ye AaHHbIX nokasateneun nnéo npenbAaBnATCA

Nno MHbIM BelLeCTBam (I'IOKQSaTeJ'IﬂM).

3) MNpu COOTHOLLEHMMN KOHLIEHTpaLU aMMOHUHOro asoTa u BIMKs Gonee 0,25 — KOHLEHTPALIMIO a30Ta HUT-

paToB AomnycKaeTcs NpuHMMaTh He 6onee 11 mr/n.
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TexHonornyeckue nokasarenu AnA OYULLEHHOW BOAbI NOCSIe COOpPY)XeHUn buonorun-

yeckon ounctku ana HAOT 70 «Bbuonornyeckaa ouncTka ¢ yaaneHMem asota U XMMm-

yeckum yaaneHuem cgoccopa», 7e «OuncTka ¢ GMonornyeckum yaaneHuem asora u

Ouonoro-xummyeckum ypaneHmem cocodopa ¢ auumaodumkaumen», 7 «O4yuctka c

6uonornyeckum yaarneHuvem asorta M 6MoONoro-xMmMuM4eckum yaaneHuvem docdopa»

M 73 «OuncTtka ¢ 6MONOrMYecKUm yaaneHnem asorta un OMONOro-XxMMnM4eCcKnm yaane-

Huem docdopa ¢ aumaocpukaumnen»

TexHonornyeckum EavHnua 3HayeHue, He
nokasarenb n3mepeHus 6onee V-2

KoHUeHTpauusi B3BELLEHHbIX BELLECTB mr/n 10
KoHueHTpauus BlKs mr/n 8

KoHueHTpauma XK mr/n 80
KoHueHTpauusa a3oT aMMOHUNHBIX CONen Mr/n 1

KoHueHTpauus a3oTa HATpaTOB Mr/n 93
KOHUeHTpauma asota HUTPUTOB Mr/n 0,1
KoHueHTpauus occopa docgaTtoB Mr/n 0,7

1 YkazaHHble 3Ha4YeHus npuBeaeHbl Kak cpeaHerogoBble.

2 Mpwu cbpoce B BoAHbI 00LEKT NoanagatoLue noj AeicTBUe MexXayHapoaHbIX cornalleHuit TpeboBaHus

cornaweHnn NPUMEHSIOTCA B TEX CnyyasX, Koraa OHW XecTye JaHHbIX nokasaTenen nm6o npeabvAaBAOTCA

no MHbLIM BellecTBaMm (nokasartensam).

3) Mpu COOTHOLLEHMMN KOHLIEHTpaLMM aMMOHUIAHOro asota u BIMKs 6onee 0,25 — KOHLEHTpaLWIo a3oTa HUT-

paToB gonyckaeTcsa NpMHMMaTh He 6onee 11 mr/n.
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TexHonoruvyeckme nokasatenu HOT 8a «lonHasa ©Ouonormyeckas ouYucTKa» AnNA

OYMLLEHHOMN BOAbI NOCIIe COOPY>XEHUN OMONOrM4ecKkon O4YMUCTKU

TexHonoru4yeckumn EanHunua 3HaueHue, He Gornee

nokasaTenb n3mepeHus 1.2)
KoHuUeHTpauus B3BELLEHHbIX BELLECTB Mmr/n 15
KoHueHTpauma bIKs Mmr/n 12
XIK Mmr/n 80
KoHueHTpauus a3oT aMMOHUNHbIX Mr/n 8
conewu
KOHUeHTpauma asota HUTPUTOB Mmr/n 0,25

1) Yka3aHHble 3Ha4yeHus NpuBeaeHbl Kak cpeHerofoBble.
2 MNpw cbpoce B BoAHbIM 06BEKT NoanagatoLime noa AeicTBUE MeXayHapoaHbIX cornalleHunii TpebosaHus
cornalleHuii NPUMEHSIIOTCA B TeX CNy4yasXx, Koraa oHW XecT4e AaHHbIX NnokasaTternei nmbo npeabasnsaoTcs

no MHbLIM BellecTBaMm (nokasartensam).

TexHonornyeckue nokasartenu HOT 86 «Bbuonoruyeckas ounctka ¢ HUTpUdUKaum-
el N YaCTUYHOM CUMYINIbTaHHOMW AeHUTpUdMKaumen» AnNA OUYULWEHHOW BOAbI nocne

COOpYXeHU 6MONOrnyecKom OYNCTKN

TexHonornyeckum EavHuua 3HauyeHue, He
nokasarenb n3mepeHus 6onee V-2

12

KoHuUeHTpauusi B3BELLEHHbIX BELLECTB Mmr/n

KoHueHTpauus BlKs Mmr/n 8

XK Mr/n 60

KoHueHTpauust a3oT aMMOHUKMHBIX COSen ME/n 2

KoHueHTpauusa asoTta HUTpPaToB mr/n 15

KoHueHTpauusa asota HUTPUTOB mr/n 0,25

KoHueHTpauma docdopa pocdaTtos M/ 2

1) YkazaHHble 3HaYeHUs1 NpMBEEHbI Kak CpeHEroaoBbIe.
2 Mpwu cbpoce B BoAHbI 06LEKT NoanagatoLue no AecTBUe MexXayHapoaHbIX cornalleHuit TpeboBaHus
cornalweHnn MPUMEHSIOTCA B TEX CIyyasix, KOraa OHM XXecTye JaHHbIX nokasatenen nnbo npeabaBnsoTcs

no MHbLIM BellecTBaMm (nokasaTtensam).
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TexHonornyeckue nokasarenu HOT 8B «lMonHasa 6uonornyeckas ouncTka ¢ ypane-

HMeM a3oTa» AN OYULIEHHOW BOAbI MOCIEe COOPYXEHUN BMONOrn4ecKom OYMCTKH

TexHonornyeckum EavHuua 3Ha4yeHue, He Gonee

nokasaTenb n3mepeHus D.2)
KOHUEHTpaumsa B3BELLUEHHbIX BELLLECTB Mmr/n 15
KoHueHTpauus BlKs Mmr/n 10
XK Mmr/n 60
KoHueHTpauus a3oT aMMOHUUHbIX CO- Mr/R 15
neu
KoHueHTpauus a3oTa HATpaTOB Mmr/n 12
KoHueHTpauusa asota HUTPUTOB Mr/1 0,25
KoHueHTpauma docdopa pocdaTtos Mr/n _

1) YkasaHHble 3Ha4yeHusl NpuBeaeHbl Kak cpeaHerooBble.

2 Mpw cbpoce B BOOHbIM 06BEKT NoanagatoLime noa AeAcTBUE MeXayHapoaHbIX cornalleHunii TpebosaHus

cornaweHun NPUMEHAKTCA B TE€X Cly4dasaX, Korga OHU XXecTt4de OdaHHbIX nokasareneun nmbo npeabAaBnATCA

Nno MHbIM BelllecTBamM (I'IOKa3aTeJ'IF|M).
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TexHonorn4yeckme nokasartenu Ans OYULLEHHOW BOAbI NOCe COOPYXeHUUn 6uonoru-
yeckoun ounctku ana HAT 8r «Bbuonornyeckasa ouncTka ¢ yaaneHMemM asota U XMMuU-
yeckum yaaneHumem coccopa» n 8a «Ouncrtka ¢ GuonorM4eckMm yaaneHmem asora

n 6uonoro-xmmu4yeckum yananeHmem coccopa»

. OdnanasoH/
TexHOnorn4yeckumn EanHunua
3HaueHue, He bonee
nokasarefsb n3MepeHus b2
KoHueHTpauusi B3BELLEHHbIX BELLECTB mr/n 0
1

KoHueHTpauusa BIKs Mmr/n 8
XIMK Mmr/n 60
KoHueHTpauus a3oT aMMOHUNHbIX CO- M/

o 1,5
nen
KoHueHTpauus asota HUTpaToB Mr/n 93
KoHueHTpauusa azota HATPUTOB Mmr/n 0,15
KoHueHTpauusa docdopa ocdaTtos Mr/n 10

1) YkasaHHble 3Ha4YeHus NpuBeaeHbl Kak cpeaHeroaoBble.

2 Mpwu cbpoce B BoAHbIN 06BEKT NoanagatoLue nod AencTene MexayHapoaHbIX cornalleHuii TpeboBaHus
cornalleHnn NPpUMEHSIOTCS B TEX CIyyasix, KOra OHM XXecTye AaHHbIX NokasaTtenen nmbo npeabsaBnsitoTcs
Mo MHbIM BelllecTBaM (NMokasaTernsam).

3) MNpu COOTHOLLEHMMN KOHLIEHTpaLM aMMOHUMHOro asoTa u BIMKs Gonee 0,25 — KOHLEHTPALIMIO a30Ta HUT-

paToB AomnycKaeTcs NpuHMMaTh He Gonee 11 mr/n.
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TexHonornyeckmne nokasatenn HAT 9a «Oumctka ¢ GuoONoOrMyeckum yapaneHuem
asoTta M buMonoro-xmmMmyeckum ypaneHumem c¢occopa» ANA OYULWEHHON BOAbI MNO-

cne COopyXeHUN AO00HYUCTKM

TexHOnoru4yeckum EavHunua Odnana3soH/
nokasaTenb n3mepeHus 3HauyeHue, He 6onee 2 9

KoHueHTpauus B3BELLEHHbIX BELLECTB Mmr/n 5
KoHueHTpauusa Bl1Ks Mmr/n 3
XIMK Mmr/n 40
KoHueHTpauus a3oT aMMOHUMHbIX

. mr/n 1
conew 2
KoHueHTpauusa asoTta HuTpaToB V) Mr/n 9
KoHueHTpauus azoTta HuTpuToB Mmr/n 0,1
KoHueHTpauma docdopa ocda-

mr/n 0,5

ToB V)

D KoHLeHTpauum 3TMx BewecTB MOryT ObiTb JOCTUMHYTHI Kak B MOANPOLIECCaX C NPUMEHEHUEM

HAOT 7/HAOT 8, Tak n B nognpouecce HAOT 9.

2) YKa3aHHble 3Ha4YeHUs NpVBeAEHbI Kak CpeaHerofoBbIe.

3) Mpu cbpoce B BoAHbIN 06BEKT Noanagatowne nog AencTBne MexayHapoaHbIX cornalleHuin TpeboBaHus
cornalleHnin NPUMEHSINTCS B TEX Cryyasx, KOora OHM XecTye AaHHbIX nokasatenen nnbo npeabaBnsoTcs

Nno MHbIM BelleCTBam (n0|<asaTen;|M).
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TexHonornyeckue nokasarenu HAT 96 «CoBmecTtHoe npumeHeHne HOT 8 mn 6mo-

npyaoB AOOYUCTKM» OAnNA OuYMLLUEeHHOM BOAbI Nocne COOpy)KeHVIﬁ AOOYUCTKHN

TexHonoru4yeckumn EavHuua Onana3oH/
nokasaTenb n3mepeHus 3HauyeHue, He 6onee 2 %)

KoHUeHTpauusi B3BELLEHHbIX BELLLECTB Mmr/n 10
KoHueHTpauus BlKs Mmr/n 5

XMK M/ 40
KoHueHTpauus a3oT aMMOHUWHbIX CO-

et 2 Mr/1 1
KoHueHTpauusa asota HUTpaToB V) Mmr/n 9
KoHueHTpauus a3oTta HuTpuTos Mmr/n 0,1
KoHueHTpauua dpocdopa docdaTos Mr/1 0,7

1) KoHUEHTpaumm 3TUX BELLECTB MOTYT OblTb JOCTUMHYTbI Kak B NMOAMNPOLIeccax ¢ NpUMeHeHem

HOT 7/HAOT 8, tak n B noanpouecce HOT 9.

2) YkasaHHble 3Ha4yeHus1 NpuBeeHbl Kak CpeaHeroaoBble.

3) Mpwu cbpoce B BoAHbI 06bEKT NognagatoLme noj AeicTBUe MeXayHapOoaHbIX cornalleHnin TpeboBaHus
cornalleHnin NPUMEHSIOTCA B TEX Criyydasix, Koraa OHM XecTye AaHHbIX nokasaTtenen nnbo npeabaBnsaoTcs

no MHbLIM BellecTBaMm (nokasartensam).
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TexHonoruyeckme nokasarenn HAOT 10a «MexaHun4yeckoe o006e3BOXUBaHMe

(BkNoYaa punbTpyOWMe MELKU Kak anemeHT obopyaosaHusa ana OC coot-

BeTCTBYylOLWero macwraba)», HOT 106 «YnnoTHeHMe M noAacylwka Ha UNOBbIX

nnowaakax», HAT 10B «CryweHne u noAacyllKa Ha UNOBbLIX Nriowankax ¢ npu-

MeHeHueM prioKynsaHTa»

TexHonoru4yeckumn EavHunua Onana3oH/
nokasaresnb nsmepeHus | 3HayeHueV
CopepxaHue cyxoro Beliectsa B 06€3BOXXEHHOM
ocajke:
-Npy 06e3BOXMBaHUM CMECUK OcaKa NepBUYHbIX OT-
CTOMHUKOB N N30bITOYHOrO aKTMBHOIO Mna % bonee 25
- Npy 06€3BOXMBAHUN TOJNBLKO N3OLITOYHOIO aKTUBHO-
% Bonee 20
ro una
KoHUeHTpaumsa B3BELLEHHbIX BELLECTB B ounbTpaTte / He Gonee
Mmr/n
500
KoHueHTpauus B3BELLEHHbIX BELLLECTB B CIIMBHOW BO- He 6onee
Mr/n
ne 300

1) YkazaHHble 3Ha4YeHus npuBeaeHbl Kak cpegHerogoBble.

TexHonorun4yeckmne nokasarenu HOT 1lla «AHa3poOHas cTabunusauumsa XuaKux

ocaakoB, BKNoYasa o6paboTKy n ytunumsauuio 6umorasa»

TexHonorn4yeckumn EanHuua

nokKasaTesib n3mMmepeHus

Odnana3soH/

3HayeHued

AP PEKTUBHOCTb CHUXKEHUS OpraHu-
4YecKoro BelecTBa ocajka B pe-

%, He meHee
3ynbtaTte o6paboTkmM No TEXHOMNOMMN

HAOT 11a

Bonee 38/432

2 Mepen YepToit — AN Me30dUNLHOro npoLecca, Nnocne YepTsl — AN TePMOMUNBHOTO.

3YkasaHHble 3HaYeHUsi npuBeaeHbl Kak cpeaHerogoBbie.
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TexHonorn4yeckue nokasarenun HOT 116 «A3apobGHas ctabunusauma o6e3BOXeH-

HbIX 0CaAKoOB (KOMNOCTUPOBaHUe)»

TexHonoru4yeckumn EavHuua Onana3oH/
nokasaresnb n3mMepeHus 3HaueHue
O PEKTUBHOCTb CHMXKEHUS OpraHun-
4YeCKOoro BelecTBa ocagka B pesyrib-
% bonee 22
Tate o06paboTkM NO TEXHONONK
HOT 116 Y

1) Bes yyeTa UCMOMb30BaHHbLIX A106aBOK (BeLLecTB, A06aBNAeMbIX K 0CafKy) Npyv KOMNOCTUPOBaHUM.

3YkasaHHble 3Ha4YeHNs NpuBeAeHbl Kak cpeaHeroaoBble.

TexHonornyeckue nokasarenu HOT 12. HOT B yacT 06paboTkn ocagka CTOYHbIX

Boa OC N'CB sBnsieTcA HeponyweHWe 3HAYUTENbHOW PeLUpPKYnALUnN 3arpAa3Hs-

IOLWNX BELeCTB B BO3BpPaTHbIX MOTOKaX OT COOPYXEeHUM obpaboTKM ocagka Ha

COOpyXeHusA OMONOrn4ecKkom OYMUCTKN, KaK C MOMOLLbIO nNMpUMeHAeMbIX TeEXHOJ10-

rmm obpaboTkm ocapka, Tak U C UCMONb30BaHUEM NMPU HEOOXOAUMOCTU TEXHOSO-

rMm NOKanbHOM OYUCTKN BO3BPATHbLIX NOTOKOB

TexHonoru4yeckummn EavHunua Anana3soH/
nokasartesnb namepenuns | 3HauveHue
[ons 4ononNHUTENbHOW Harpy3ky B BO3BPATHbIX NOTO-
Kax OT COOpy>XeHun 06paboTkn ocagka Ha COOPYKEHUS
BUonornyecKkom OYNCTKN OT Harpy3kM Co CTOYHbIMU BO-
% He 6onee 10

Aamu, NOCTynalLWmMMn OT HAaCENEeHHOro NyHKTa no
B3BeLLEHHbIM BellecTBaM, pocdopy ocdaTos, aM-

MOHMWHOMY @30Ty, CpeHEroj0BOE 3Ha4YeHne
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TexHonorun4yeckue nokasartenu HOT 14a «<Mcnonb3oBaHMe Ansa nogayum Bosayxa

B aspoteHku arperatoB ¢ KM ucnonb3oBaHUA 3NEKTPOIHEPrum He MeHee

yCTaHOBIEHHbIX B Tabnuue» n HAT 146 «Acnonb3oBaHMe TEXHONOrMM nopayu

BO34yXa, adpauMoHHbIX cUcTeM (Bo3dyxoHarHeTaTesnm u gucneprartopsbl), obec-

neyMBaroLMX B COBOKYMHOCTU 3aTpaThbl 3NIEKTPOIHEpPrun Ha npouecc Guonorm-

YeCKOM OYUCTKU CTOYHbIX BOA B adpOTEeHKax He 6onee yCTaHOBMEHHbIX B Tab-

nuue»
TexHOnoru4yeckum EavHuua AnanasoH/
nokasaresb U3MepeHuns 3HaveHue
KBT-4/kr noctynaroLmx KNcrnoposa-
3aTpaTtbl 3NEKTPO3HEPIUN Ha
noTpebnsawwmx BewecTs (onpe- He Gonee 0,7

npouecc O4YNUCTKMN CTOYHbIX BO[,

aenexHne — cm. 1.6)

KM ncnonb3oBaHnsa anekTpo-
3Heprnm B arperaTtax gns no-

Aayn Bo3gyxa B a3pOTEHKM

%

He meHee 80

TexHonorunyeckune nokasatenu HAT 14r «MpumeHeHue pecypcocbeperarowmx

TEeXHONOrnn, NO3BONAKLWMUX yaansaTb ¢ocdop M3 CTOYHbIX BOA MNpeumylle-

CTBEHHO 3a cueT 6MoNornvyeckuMx npoueccos, o6ecneuynmBaloNX pacxond pea-

reHToB, Npu ycnoBuu BbINOJTHEHNA TEeXHOJIOrM4eCKux

YCTaHOBJIEHHbLIX B Tabnuue»

HOpMaTMBOB, He Gonee

TexHONoOrnyeckum

nokKasaTtesib

EanHunua

n3mMepeHust

Owana3oH/

3HauyeHue

3aTpaTbl peareHTOB Ha yaarne-
Hue hocopa M3 CTOYHLIX BOS,

Mo aKTUBHOMY 311eMeHTy b

Kr/kr yaaneHHoro goc-
copa

He 6onee 1,5/0,7 2

Mo xeneay Unu antoMUHKIO.

2) Mepen 4epToit — MO XKeneay, nocre 4YepTbl — MO antoMUHMIO.
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TexHonornyeckue nokasartenu HAOT 15

TexHonorn4yeckmnmn EanHunua Onana3soH/
nokasaresb U3MepeHuns 3Ha4yeHue
OPPEKTUBHOCTb OYNCTKUN OT
cepoBoAopoaa B yCTaHOBKax % He meHee 90

ans peanusaunn HAT 148
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MpunoxeHune B
(cnpaBo4HoOE€)

Mepe4vyeHb MapKepHbIX BewecTB

Ona atmoccepHoOro Bosagyxa

[Onsa BoOHbLIX 06 HLEKTOB

CepoBogopoa

Hedtenpoayktbl — ans c6pocoB NOBEPXHOCTHLIX

CTOYHbIX BO/A
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MpunoxeHue I'
(ob6s3aTenbHoOe)

OHeproach¢peKkTMBHOCTb

1. KpaTkas xapaktepucTtumka oTpacnun ¢ TOYKM 3pEHUS PECYPCO- U 3HepronoTpebneHms

OuuncTtka ropoackux ctouHbix Bog (FCB) noceneHnm oTHOCUTCA K YMCIy BECbMa 3Hep-
roeMKuMx nNpoueccoB, 3aHMMas (B cocTaBe BOOOMNPOBOAHO-KaHANM3aUMOHHbIX XO3ANCTB) BTO-
poe MeCTO CTPYKType MeranonvcoB no aHepronoTpebrneHuntio. OcHoBHOM noTpebnsembin
3HEepropecypc — ANeKTpoIHEPrus.

OumncTKa NOBEPXHOCTHBIX CTOYHbIX BOA HE ABNAETCS 9HEPrOEMKMM NPOLLECCOM.

PesynbTatbl NpoBeeHHOro aHanunada gakTUYeCKUX aHKETHbIX AaHHbIX MO 3HEeprono-
TpebneHuto coopyxeHnn ounctkn CB npuBeneHbl B pasgene 1.6 «QHepro- n pecypcono-
TpebneHne nogoTpacnun».

BbiBOA: HEO6XOANMMO BKMOYEHNE MEP MO MOBLILLEHNIO 3HEProahpeKTUBHOCTU B crnpa-
BOYHUIK.

2. OCHOBHblE TEXHONOMMYECKME MPOLIECCHI, CBA3AHHbIE C UCMOSIb30BAHUEM 3HEPTUM

OCHOBHbIM MOTpPebUTENEM 3NEKTPOIHEPIMM SABMSETCS Mofdaya CxXaToro BO3Ayxa
(aspauus) B coopyXeHNs BUONOrM4ecKon OYNCTKN (a3POTEHKN), rae BXOASLWMN B €ro COCTaB
KMcrnopog pacxogyetcs B npouecce GBUOXMMUYECKOrO OKUCIEHNSA 3arpsi3HEHUIA CTOYHbIX BOA,.
Ha ato pacxogyetcs 60-80% obuwiero notpebneHns anekTpo3HepPrnm OYUCTHBIMU COOpYXe-
HUAMMW.

OHepronoTpebneHne 3aBUCUT OT 3arpsi3HEHHOCTU BXOASLUMX CTOYHbIX BOA, TEXHOSO-
rMYEeCKNX MPOLIECCOB OYMCTKN CTOYHbIX BOA4 M 06paboTkm ocagkoB, ryObuHbI OYUCTKU, TUMOB
ncnonb3yemoro obopyaoBaHusi, ypoBHs aBToMaTuaawmm npouecca.

Ha HebonbliomM KONU4ecTBe YCTAHOBOK B 3HAYMTESNIbHOM KONWYECTBE UCMOMb3yeTCs
ceTeBOW ras gns peanu3aumm TEXHONOMMU TEPMUYECKOW CYLIKM OcajKka, B Konuyectse [0
50 m3/1000 m3 ounwaembix TCB.

3. YpoBHU noTpebnenus

Cblpbem Anga npegnpuaTui nogoTpacnmn ABNATCH OYMLaeMble CTOYHbIE BOAbI.

[aHHble No anana3oHy pacxofa cblpbsi, MaTepuanos n aHepropecypcos Ha OC 'CB
npueedeHbl B Tabnuue 2.24 nogpasaena pasgena 2.1.4.

W3 peareHTOB Hamboree 4acTo NPUMEHSAIOTCA OpraHn4eckne nonmanekTponutol (pno-

KynsaHTbl), HanbonbLiee noTpebneHme No Macce - peareHToB Ansa yaaneHunsa gocdopa.
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Tekywime ypoBHM NoTpebneHns pecypcoB 1 NPOM3BOACTBA BTOPUYHOWM MPOAYKUMU Ha

ocrcsB

Pacxopn Ha 1T npoaykumm
HaumeHoBaHue En. nam. (1 M® OuMLLEHHOI CTOYHOW BOAbI)

MUHUMaTbHbIN MaKCUMarnbHbIN
1. PeareHTbl Ana yganeHua gpocgopa K
1.1. Ha ocHoBe xenesa 0 0,015
1.2. Ha ocHoBe antoMuHns 0 0,08
2. PeareHnTbl ansi 06e3BOXMBaHNA OCagKa | Kr
2.1. OpraHu4eckue  MONMUINEKTPONUTLI
oKy nEHTS) 0,0005 0,002
2.2. Xnopwuga xene3sa (lll) 0,007 0,018
2.3. 3BecTb raweHas Ca(OH)2 0,03 0,1
3. OHepropecypcsl
3.1. OnekTpoaHeprus KBT*y 0,15 1,0
3.2. Tonnueo (Unu TennoBasa SHEPrns) | Kr yCrioBHOro

0,01 0,07

Tonnmea

Ha OC 'CB moryT npom3BoanTbCA BTOPUYHbIE 3HEeproHocutenu (buoras, n He TOosb-

KO), @ Takke BTOpUYHaAs npoaykums — obpaboTaHHbIN 0cafoK, MPUrOAHbIA K UCMOMb30BaHWUIO

B Ka4yecTBe yp,o6peH|/|;| nnn Tonnmea. I'IpM yTunm3aumm BTOPUYHbIX SHepFOHOCVITeJ'IeVI MOryT

ObITb Bblpa6OTaHbI ANeKTpn4ecKkaa n tennoBad 3Heprna, B KonmyectBax, npuBeaeHHbIX B

Tabnuue 2.25 pasgena 2.

Bbixog Ha 1 T npoaykuum
HanmeHoBaHue En. nam. (1 M3 ouMLLIEHHOW CTOYHON BOAbI)
MWHUMAsbHbIA | MakcuMarbHbIn
1. dnekTpudeckas aHeprns KBT-y 0 0,006
2. Tennosas aHeprus kK 0 1,5

Mpun ncnonb3oBaHUN 3HeprocbeperarLmMx TEXHONOrMYECKUX PeLUeHUi, peanusaumm

BCEX OCHOBHbIX Mep MO 3HeprocotepexeHnto, NONHON N 3PPEKTUBHON IHEProreHepaummn Ha

OCHOBE WCMONb30BaHMSA OpraHn4yeckoro Bewlectsa ocagka CB ans nonyyeHus anbTepHa-

TUBHOIO TOMNMBa BO3MOXHO nonHoe obecneyeHne OC TCB cobCTBEHHOM 3MEKTPO3HEprmen

n Tennom (3apybexHbin onbiT). B Poccumn Bcero gea ob6bekta UCNonb3ytoT NonyvyeHne arek-
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TpO3Heprum u3 bruorasa, nony4yaemoro npu aHaspobHomM cbpakmBaHUM ocagka, METOOOM KO-
reHepaumn. CteneHb camoobecneveHnst No ANEKTPOIHEPINUN Ha fyyllemM MO 3TOMY Mokasa-

Tento obbekTe coctarnseT okono 50% (KypbAHOBCKME OYNCTHBIE coopyxeHus, Mocksa).

4. Havny4ywune JOCTyMHble TEXHOMNOrMW, HanpaBfieHHble Ha MOBbIWEHUEe 3Heproad-
PEKTMBHOCTM, ONTUMM3ALMIO U COKpaLLEeHne pecypconoTpebneHus

B cnpaBoyHuke npuBegeHsl criegywowme HOT, HanpaBneHHble Ha NOBbLILWEHNE 3HEp-
roaddEKTUBHOCTM M ONTUMU3ALMIO U COKpaLLLEHNe pecypconoTpebneHms:

- HOT 11a. AHaspobHas ctabunmsauus XXMakMx ocagkos, Bkovas obpaboTky n yTu-
nmn3aumio 6uorasa. Obnactb npumeHeHus kak HOT - Ha KpynHenwmnx n ceepxkpynHbix OC
FCB, ucnonb3ylowmx nepsuyHoe ocBetneHve (cM. pasgen 5, Tabnuua 5.16). YcTaHoBneH
TEXHOMOrMYeCckUn nokasaterb - 3(PEPEKTUBHOCTb CHUXEHUS OPraHNYeCcKoro BellecTsa ocaj-
Ka B pe3ynbTate 0bpaboTkun no TexHonornn HAT 11a (cm. pa3gen 5, Tabnuua 5.17);

- HOT 14a. Ncnonb3oBaHve Ons nogadn Bosgyxa B aspoTeHku arperatos ¢ Kl wc-
NONb30BaHUSA ANEKTPOIHEPTUN HE MeHee YyCTaHOoBMeHHbIX. Obnactb npumeHenna kak HOT -
Ha kpynHenwmnx n ceepxkpynHoix OC CB. (cm. pasgen 5, Tabnuua 5.20). YcTaHOBMNEH Tex-
Honorndecknn nokasartesnb - KM ncnonb3oBaHna 9NeKTpPO3HEPruM B arperaTtax ans nogaym
BO34yXa B adpOTeHKN, He meHee 80% (cm. pasgen 5, Tabnuua 5.21);

- HOT 146. Vcnonb3oBaHue TEXHOMNOMM MoAayn BO34yxa, adpauVOHHbIX CUCTEM
(Bo3gyxoHarHeTatenu u gucnepratopsbl), obecnedmBalowmx B COBOKYNHOCTWN 3aTpaTbl dekK-
TPO3HEpPrMM Ha npouecc GUMONOrMYEcKOM OYMCTKM CTOYHbIX BOL B a3spoTeHKax He bornee
ycTaHoBneHHbIX. Obnactb npumeHerus kak HOT - OC NCB, HaunHasa ¢ KpynHbIX (CM. pasgen
5, Tabnuua 5.20). YcTaHOBMNEH TEXHONMOrMYECKUI NoKasaTenb - 3aTpaTbl ANEKTPOIHEPTUN Ha
NpoLECC OMUCTKM CTOYHbIX BOA, He Bonee 0,7 kKBT-4/kr nocTynarwLwmx Kucnopoanotpebnsito-
Lwnx BewecTs (CM. pasgen 5, Tabnuua 5.21);

HOT 148 lNpuvMeHeHMe HaCOCHbIX arperaTtoB Of1 Peuupkynauun akTUBHOrO urna wus
BTOPUYHbIX OTCTOMHMKOB. OBnacTtb npumeHeHns kak HOT - Ha OC NCB, HaunHas ¢ 6onblumx
(cm. pasgen 5, Tabnuua 20). danHaa HOT yctaHoBneHa ans 1oro, Ytobbl BOCNPEnATCTBO-
BaTb NPUMEHEHUIO 3HEPrOHEAPEKTUBHBIX IPNNPTOB ANSA PEUUPKYNALUN akTUBHOIO una (2-
s1 cTaTbs 3aTpaT anekTpoaHeprim Ha OC CB);

HAOT 14r. MNpumeHeHne pecypcocbeperatomx TEXHOMOrMIM, NO3BOMSOWMX YAANATb
docdop M3 CTOYHbIX BOA NPENMYLLECTBEHHO 3a c4eT Buonornveckmx npoueccos, obecneyu-
BalOLLMX pacxo[ peareHToB, NPU YCMNOBUW BbIMOSTHEHUSA TEXHOMOrMYeckux HOPMaTUBOB,

He 6onee yctaHoBneHHbix. Obnactb npumeHenna kak HOT - Ha OC NCB, HaunHas ¢ kpyn-
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HbIX. YCTaAHOBIEH TEXHOJSIOrMYECKUIM NoKasaTesib - 3aTpaThl peareHToB Ha yaaneHue pocgo-
pa 13 CTOYHbIX BOfA, KI/Kr yaaneHHoro gocdopa (cm. pasgen 5, Tabnuua 5.21);

HOT 144. Vcnonb3oBaHne CUCTEM aBTOMAaTUYECKOro ynpasrieHUss pacxooM peareH-
TOB AN OYUCTKM CTOYHBbIX BOA U 06paboTkmM ocagka, obecneynmBaroLmMx Ux 4O3NMpoBaHME B
KONu4yecTBax, MUHUMaribHO JOCTATOYHbIX OS5 OCYLLECTBNEHUS TEXHOMNOMMYECKMX NPoLEeCcCcoB.

O6nacTtb npumeHeHus kak HOT - Ha OC 'CB, HauuHasa ¢ 6onbnx

5. DKkoHOMMYeckne acnekTbl peanusauun HOT, HanpaBneHHbIE HA MOBbILEHWE 3HEP-
roaddEKTUBHOCTM M ONTUMU3ALMIO U COKpaLLEHne pecypconoTpebneHus

OKOHOMUYeckne acnekTbl peanusauun HOT, HanpaBneHHble Ha MNOBbIWEHWE 3HEep-
roaddEKTMBHOCTM U ONTUMU3ALMNIO N COKpaLleHne pecypconoTpebneHus, B pasgene 6 He
paccmaTpuBanuce.

Hanbonee maclutabHoe C TOYKM 3peHUst aHeproaddHeKTUBHOCTM HanpaBreHne - Co-
3[aHne COoopyXeHunn aHasapobHoro cbpaxmeaHus ocagka CB ¢ nonydeHnem Guorasa n ero
yTunusaumen. OKynaeMocTb Takux NMPOEKTOB He crnefyeT paccMaTpuBaTb Kak TOMNbKO NPOEKT
Nno 3HeproaekTMBHOCTU. DTa TEXHONOIMA No3BonseT obecneunTs TpeboBaHnsa Kk ctabunu-
3aummn opraHM4eckoro BellecTsa ocagka, a Takke CHU3UTbL ero maccy npumepHo Ha 30%, 4To
Nno3BONsieT NPOMOPUMOHANbHO COKpPaTUTb 3aTpaTbhl Ha Mocreayollee mMexaHudeckoe obes-
BOXWBaHWeE, BbIBO3KY U YTUNU3aLMIO.

Cnepgyoliee no 3Ha4MMOCTM HanpaefeHne — NCNoNb30BaHUE perynvpyemblx arpera-

TOB ANsA nogayun Bo3gyxa B aspoTeHkn Ha OC NCB. Ero okynaemocTtb okono 4-5 ner.

6. [MepcnekTnBHbIE TEXHOMOMKW, HanpaBfeHHbIE Ha MOBbILLEHNE 3HEProaddEKTUBHO-
CTU 1N ONTUMM3ALMNIO U COKpaLLIEHNE pecypconoTpebneHns

B pasgene 7 paccMOTpeHbl cneayowmne nepcnekTMBHbIE TEXHOMNOMMN, HanpaBfeHHbIe
Ha MoBbILLEHNE 3HEProaPEKTMBHOCTM N ONTUMM3ALMIO U COKpalleHne pecypconoTtpebne-
HUS:

- nogpasgen 7.4.5. lNony4veHune xngkoro Tonnmea n3 ocagka. Llenb texHonornu - No-
nydeHne n3 ocagka Kommepyeckoro HedTenogobHOro NPoAyKTa;

- nogpasgen 7.5.1. YpaneHue asoTta yepe3 HUTpuUT. B gaHHon TexHonorum go 50 %
CHMXaeTca aHepronoTpebneHne Ha yganeHve as3oTa, YBENMYMBaKOTCA BO3MOXHOCTU NS
3HeproreHepauuu;

- nogpasgen 7.5.3. AHokcugHoe okucneHne ammonns (AHAMMOKC-TexHonorum).
Mpouecc yganeHust azoTa XxapakTepuayeTcs HU3KMM aHepronoTpebneHnem (cHmxeHo o 1/3

OT 0ObIYHOrO);
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- nogpasgen 7.5.6. buocyuika ocaaka. lNpouecc no3BonsieT ocywecTBuTb apdeKkTus-
HYIO CYLLIKY OCajKa npu 3Hepro3aTpartax, CHUWKeHHbIX 6onee, 4em B 2,5 pasa no CpaBHEHMIO C
NCcnonb3oBaHWeM NPUPOLHOro rasa;

- nogpasgen 7.5.7. AnektpoocMmoTudeckoe obesBoxmBaHue. TexHONorns no3sonseT
OCYLLECTBUTb YaCTU4YHYIO CYLLKY OcajKka CTOYHbIX BOA MpWU 3Hepro3aTtpaTax, MOHWKEHHbIX B

HEeCKOIbKO pas.
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