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BBeneHue

HacTtoawwun cnpaBoyHnk HOT aBndeTcs 4OKYMEHTOM Mo cTaHdapTusdauuu, paspabo-
TaHHbIM B pesyrnbTaTe aHanui3a TEXHOSIOrMYEeCKUX, TEXHUYECKNX U ynpaBIieHYeCKUX pelue-
HUW, NPUMEHSEMbIX NMPU OYUCTKE CTOYHBbIX BOA LIEHTPanM30oBaHHbIX CUCTEM BOL4OOTBEAEHUSA

nocesieHN 1 ropoaCKUX OKPYroB.
Kpatkoe cogepxaHue cnpaBo4yHuka HOT

BBegeHue. Bo BBeaeHun npueBeaeHo KpaTkoe cogepkaHue cnpaBodHnka HOT u 06-
30p HOPMAaTMBHbIX MPABOBbIX JOKYMEHTOB, UCMOMb30BaHHbLIX NPU ero paspaboTke.

Mpeaucnosue. B npeancnosun ykasaHa uenb paspaboTku cnpasouvHuka HOT, ero
cTaTyc, NpaBOBOW KOHTEKCT, OMUCAHWE KOHKPETHbIX Npobnem, peluaembiX CrpaBOYHUKOM
HOT, onncaHve npouenypbl CO30aHUS B COOTBETCTBUM C YCTAHOBSIEHHBIM MOPSAKOM, a Tak-
Xe NnopsaoK ero NpMMeHeHus.

O6nacTtb npuMmeHeHus. B pasgene npuBogutca getanmsayuns obnactn npuMMeHeHus
HOT, Ha KoTopyto pacnpocTpaHseTca gencteme cnpasoyHuka HOT B cooTBeTCTBUMM C Oen-
CTBYIOLIUM 3akoHogatenbctBoM. OnpefeneHa rpaHuLa oTHeCEHUa K 0briactn npMMeHeHus
OYUCTHBIX COOPY>XEHUN, NPUHUMAIOLLNX KaK CTOYHbIEe BOAbl NOCENEHUN (Yepes LeHTpanu3o-
BAHHYK CMCTEMY BOOOOTBEAEHUS), TaK U CTOYHbIE BOAbl OOBHEKTOB, HA KOTOPbLIX OCYLLECTB-
nsgeTcsa NPOM3BOACTBO NPOAYKUMN UIN OKa3aHue ycnyr (Hanpsimyto).

Paspgen 1. B nogpasgene 1.1 onucaHbl pasnuyHble acnekTbl 06pa3oBaHus 1 oTBeae-
HUS CTOYHbIX BOA LIEHTPAnM30BaHHbLIX CUCTEM BOLOOTBEAEHUSA noceneHun (ganee B 0600-
LLLIEHHOM MOHMMaHUM UMEHYIOTCA MPOCTO CTOYHbIMM Bogamu). lokazaHo, YTO Ha obbekTax
nogoTpacnM OCYLIECTBASETCA OYMCTKA ABYX MPUHUUNUANBHO PasfnyHbiX MOTOKOB CTOYHbLIX
BO/: CMECU XO3ANCTBEHHO-ObITOBbLIX 1 MPOM3BOACTBEHHbIX CTOUHbLIX BOA (FOPOACKME CTOYHbIE
Boabl, [CB), a Takke NoBepxXHOCTHbIX cTOYHbIX Bog (MCB). MNMpusegeHa nHdopmauusa o6 mnc-
TOYHMKax obpas3oBaHUA U cMCTEMAxX OTBEAEHMSI CTOYHbIX BOA, dpakTopax, BNUSAOLWMX HA KO-
NINYECTBO CTOYHbIX BOA, TEHAEHUUN MHOrONETHEN OAMHAMMKM MPUTOKA Ha OYUCTHbIE COOpPY-
XXeHMs, 0 nokasaTensax u BenuymHax 3arpsi3HEHHOCTU CTOYHbIX BO4 U €e 3aBUCMMOCTU OT UC-
TOYHMKOB cOpoca, 0 hakTope HepaBHOMEPHOCTM NMPUTOKa N cneundgunke KOHTPONIA nokasarte-
newn pacxoga v 3arpAa3HeHHOCTMU.

B nogpasgene 1.2 kpaTKo U3NOXEHbI 3a4a4yn U MeTOAbl OYUCTKN CTOYHbBIX BOA, TEXHO-
NOrMyecKkmne N 3KONTOrm4yeckne acnekTbl pasBmUTUA NOAOTPACHN OYUCTKN CTOYHbIX Bog B CCCP
n Poccuu, nokasaHa cneuyunduka nogoTpacnm ¢ ToUkn 3peHunst metogonornm HOT.
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B nogpasgene 1.3 nokasaHa BefyLwasi posib N040TpPacnu B 3awmuTe BOAHbIX 0ObEKTOB
OT HEraTMBHOIrO BO3AENCTBUS NOCENEHUN Ha BOAHbIE OOBEKTHI.

B nogpasgene 1.4 npuBegeHa obuwias nHgpopmMauua no nogotpacnv, B TOM 4YUCHIE:
pacnonoxeHue n macwTabbl NogOoTpacnn, OpraHN3aunoHHbIE U SKOHOMUYECKME OCHOBbI pa-
00Tbl NO4OTPACIN, SKOHOMUYECKOE NOSIOXKEHNE NPEeaNPUATUIA, NPUBEAEHbI AaHHbIE MO KOMn-
4yecTBY NPeanpuATUA N 06BHEKTOB, Nognagatowmnx nog obssarensHbIn nepexod Ha HOT v no-
niy4yeHMe KOMMMEKCHbIX paspelleHnin, a Takke MMelowmx npaBo A0OpOBOMbLHO npucoeam-
HUTbLCHA K HOPMUPOBAHMIO MO TEXHOSTOrMYECKUM NoKasaTesisam.

MpuBegeHbl gaHHble N0 06beKTaM NoaoTpacin, NoslyvYeHHbIE NyTEM aHKETUPOBAHUSA:
no Npou3BOAUTENBHOCTU, CpOKaM 3KCnryaTauuu, NPoM3BOAUTENBHOCTU, Harpyske rno CToy-
HbIM BOZaM, 3arpsi3HEHHOCTWM MOCTYNalwLWKUX CTOYHbIX BoA. B nogpasgene 1.5 BBedeHbl rpa-
Aaumm o6beKTOB NoAOTPacnn No NPON3BOANTENBHOCTH.

B nogpasgene 1.6 npuBeneHbl AaHHbIE MO 3HEPro- U pecypconoTpebneHnto noaoT-
pacnu, B TOM Yncrne no gaHHbIM aHKETUPOBaHUS.

B nogpasgene 1.7 onucaHbl 0COBEHHOCTU YCOBUIA MOAEepHU3aUmMm oObekToB NoaoT-
pacnn, B nogpasgene 1.8— cuctemMHble nNpobnembl  oTpacnun  BOOOMNPOBOLHO-
KaHann3aumoHHOro Xo3snucTea B LIESIOM U NogoTpaciin OYUCTKM CTOYHbIX BOL B YaCTHOCTMW.
OnpepgeneHa ocHOBHas 3agada AaHHoro cnpasoyHuka HOT: obecneunTb npeabsasneHne go-
CTWXKUMbIX HOPMATMBOB K OYUCTHLIM COOPYXEHUAM W OOCTMXKEHUe Hanborbllen 39KOMoro-
9KOHOMUYECKON 3PPEKTUBHOCTM NPUMEHSEMBIX TEXHOSOTUN.

Pasgen 2. B nogpasgene 2.1 npuBedeHO OTAEeNbHOE oOnucaHue apaguaTtu O4HOro
nognpotecca, 1 OCHOBHOIO npuMmeHsieMoro o6opyaoBaHust AN OYUCTKN FOPOACKUX CTOYHbIX
Boa, lNMpuBeaeHbl pesynbTaTbl aHanM3a gaHHbIX ABYXCOT aHKET MO MPUMEHEHUI0 OCHOBHbIX
NnoanpoLIECCOB OYMCTKM TFOPOACKMX CTOYHbIX Bod. OnucaHo BcnomoraTtefnibHoe npupono-
oxpaHHoe obopyaoBaHue. NpuBegeHa MHopMaumnsa No TEKYLLIMM YPOBHAM NOTpebneHus pe-
CYypCOB 1 NPON3BOACTBA BTOPUYHOM NMPOAYKLUUMN.

B nogpasgene 2.2 npuBedeHo aHanorm4yHoe onucaHwe AseHaauatyv NoAanpoLEeccoB U
cooTBeTCTBYylOLEro obopyaoBaHnsa ONs MOBEPXHOCTHLIX CTOYHbIX BoA. [JaHa umerowascs
MHdopMauusa nNo obbeKTam 3TOW YacTU NOAOTPAacrv, TEKYLLUMM YPOBHSIM NOTpebneHus pe-
CYypCOB 1 NPOM3BOACTBA BTOPUYHOM NMPOAYKLMM Ha OObEeKTax OYMCTKM MOBEPXHOCTHbLIX CTOY-
HbIX BOA,.

Paspgen 3. B nogpasgene 3.1 onucaHbl MeTogoriormyeckne ocobeHHocTM nogoTtpac-
nn, o60CHOBaH MepeYeHb 3arpsA3HSAILWMX BELLECTB, MO KOTOPbIM OOMMKHO OCYLLECTBNSATLCA
TEXHOSIOrM4yeckoe HopMMpoBaHUe (Tak Ha3blBaeMble TEXHOSOrMYeCckne nokasartenu omonoru-

4YeCKOM OYUCTKU CTOYHbIX BoA). [NpuBeaeHa nHdopmaumsi No CroXMBLLEACA CUTYaUMN C KOH-
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Tponem aTMmocepHbix ammuccuin. ObocHoBaHa HEBO3MOXHOCTb MCMNONb30BaHUS METOA0N0-
MM MapKepHbIX BELWECTB NPUMEHUTENBHO K OYUCTKE TOPOACKUX CTOYHbIX Boa. OnpeaeneHsl
MapKep 3arpsi3HEHHOCTU OYMLLEHHBLIX NMOBEPXHOCTHBIX CTOYHbLIX BOO W MapKep coaepXaHus
AYypPHOMaxHyLLMX BELLECTB B Bblibpocax.

B nogpasgene 3.2 geTtanbHO NpoaHanuaMpoBaHo Mo 18 nokasaTenam no AaHHbIM aH-
KeT KayeCTBO OYMCTKM FOPOACKMX CTOYHbIX BOA (MokasaTtenn cbpocoB B BOAHble OOBLEKTHI).
CaenaH BbiBog 00 OYEHb 3HAYUTENBHbLIX PA3NMYNAX B KAYECTBE OYMCTKM U CyLLLECTBOBaHUU
HECKOSbKMX rpynn o6beKToB, TpebyoLWmnX NPUMEHEHNS Pa3fNINYHbIX NOAXOO0B.

Takke no umetowencss nHpopmaLmm npoaHannanpoBaHbl cOpocbl C O6GBLEKTOB OYMCT-
KN NOBEPXHOCTHbIX CTOYHbIX BOA.

BeeneHa cuctema uHTerpanbHOM OLEHKM KayeCTBa OYMLLEHHbIX CTOYHbIX BOA, OCHO-
BaHHAs Ha CYMMMPOBAHUN COOTHOLLEHUA KadeCTBa OYMLLEHHbLIX CTOYHbIX BOA K LIENEBbIM
TEXHOSIOrMYECKMM MnoKasaTesnisaM, 4OCTUraeMbiM NPU UCMOMb30BaHMM Pa3fNYHbIX TEXHOSOMMI
(nokasatens UIMKO).

MpuBegeHbl pesynbtathl pacyeTa nokasatens WIMKO [ns OCHOBHLIX TEXHOSOorum
OYUCTKM CTOYHbIX BOA, @ TakkKe ANsi BCEX NMPOaHKEeTUPOBaHHbIX 0O6bEKTOB. 1o pesynbTartam
aHanu3a obocHoBaHbl MakcumanbHble 3HadeHuss nokasatenen UMNKO otaenbHo ana NCB u
MCB, sBnawowmecs ocHoBaHneM TpeboBaTb OT 0OBLEKTOB MNEpBOOYEpPEOHOro nepexona Ha
HOT.

B nogpasgene 3.3 npuBegeHa nHgpopmaumsa no Bbibpocam OypHONaxHyLLMX BELLECTB
OT O4YUCTHbIX coopyxeHun CB, gaHa Knaccudukauma nognpoueccoB, UCNONb3YyHLWMX OT-
KpbITble NOBEPXHOCTWN, NO UHTEHCUBHOCTU BblAENEHNS OyPHONAXHYLMX BELLECTB, paHXupo-
BaHbl TEXHOMOMMYecKne PakTopbl, BNNAIOLWME HA MHTEHCUBHOCTbL BblOENEHUA OypHONaxHy-
LLINX BELLECTB.

O6ocHoBaHa HeuenecoobpasHOCTb HOPMUPOBAHUSA SMUCCUIN N, HANPOTUB, LEenecoob-
pasHOCTb HOPMUPOBaHUS 3PPEKTUBHOCTN BO3OENCTBUSA HA BbIOPOCHI.

B nogpasgene 3.4 nokasaHa MHOXECTBEHHOCTb DaKTOpPOB, BuSoLLaa Ha obpasoBa-
HME OTXOOOB Ha COOPYXEHUSAX OYUCTKM CTOYHbIX BOA, MPMBEAEHbI AaHHbIE MO AMana3oHy
BO3MOXHOro obpasoBaHusa otxogoB. O6ocHoBaHa HeuenecoobpasHOCTb HOPMUPOBAHUSA KO-
nnyectBa 0b6pa3syloLNXCS OTXOAOB WU LenecoobpasHoCTb HOpMUpoBaHUS 3PHEKTUBHOCTHU
006paboTkM ocagkoB, pa3MeLLlaeMblX Kak OTXoAbl.

Paspen 4. B nogpasgene 4.1 nokasaHbl OCOBEHHOCTM MeTOAO0NormMn onpeaeneHns
HOT npumeHuTenbHO Kk nogoTpacnu. NepeyncneHbl OCHOBHbIE 3KOMOrmyeckue 3agadu, Koto-
pble OOMKHbI pewwaTtbesa ¢ nomowbo HAOT. Ob6ocHoBaHa HEO6X0AMMOCTb ANt AaHHOW NoAO0T-

pacnn B uUendax npegorBpalleHna HepaunoHanbHOro pacxogoBaHUA UHBECTULIMOHHBLIX pe-
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cypcoB npumMmeHeHuna HAT, obecneuvmBaromx MakCUManbHY 3KOMOro-aKOHOMUYECKYH ad-
PEKTMBHOCTb, @ TaKXKe WCMoNb30BaHUSA KOMOMHMPOBAHHOIO NOAXOA, C Y4€TOM BO3MOXHO-
cTeun BogHoro obbekta npu Bolbope TexHonormm kak HAT.

C ncnonb3oBaHnem metoponorun UIMKO obocHoBaHa BO3MOXHOCTb MCMNOMb30BaHUSA
KOMBUHNPOBAHHOIO NoAxo4a, OCHOBAHHOMO Ha UCMOSb30BaHWUM YeTbIpeEX YPOBHEN (Mo JOCTU-
raeMoMy 39KOMOrMYeckoMmy pesynbTaTy) anpobupoBaHHbIX TEXHOMOMM (rpynn TeXHONornin),
KoTopbiMUK pacrnonaraeT otpacnb. ChopMynupoBaHbl NPeasioXeHUsa No paHXXMpoBaHUIO BOO-
HbIX 06bekToB Anga uenen Boibopa HOT Takke B npegenax yetbipex rpynn (kateropmn A —IN).

B nogpasgene 4.2 BbINOMHEH aHanM3 TEXHONOrnmn, Kak BoaMmoxHolx HOT ana NCB, B
TOM 4YUCEe TEXHOMOMMN OYUCTKM CTOYHbIX BOA, 4OOYUCTKU, 0be33apaxmnBaHus, ctabunusaumm
N CoKpalleHus macchl ocagka. lNpuBegeHo onucaHve pedepeHu-00bekToB, BblIOpaHHbIX Mo
AAHHBIM aHKETUPOBAHWS, MO NMTEpPaTYPHbIM U SKCNEPTHLIM AaHHbIM.

B nogpasgene 4.3 npuBegeHa aHanorndyHasa nHgpopmaumsa no MNCB.

B nogpasgene 4.4 npoBegeHo cobcTBeHHO onpepenenne HOT Ha 6ase kputepues,
YCTaHOBIEHHbIX 3aKOHO4AaTeNbCTBOM, AENCTBYIOLWNMM B JaHHOW cdyepe CTaHgapTamMu u pe-
komeHgauuamn. Onpegenensl HOT ana rpynn nognpoueccoB ans CB m MNCB. lNpoBeaeHa
KOMMeKCHasa oueHKa NpenmyLLecTB, KOTopble MOryT OblTb JOCTUIHYThI Npu BHeapeHun HAOT;
No BO3MOXHOCTW NpUBEAEHbI AaHHbIE O JOCTUraeMOM KavyecTBe OYMTKU, 0Bpa3oBaHMM OTXO-
A0B, NoTpebneHnn pecypcoB 1 NOBbILLEHUN 3HEProdhPEKTUBHOCTH.

Paspen 5. lNpuBoguTtca onucaHue yHusepcanbHbix HOAT, npuMeHnmbIX onst 60nbLInH-
ctBa obnacten npumeHenna HAT, B Tom yncne HAT opraHM3aumoHHO-yNpaBneH4Yeckoro xa-
pakTepa; aHeprocbepexeHna n pecypcocbepexeHusi; NPON3BOLCTBEHHOIO 3KONOrMYecKoro
KOHTPOIS; NpeaoTBpaLLeHns n cokpalieHmss obpasoBaHus 3anaxos, HAT npegoTspalleHus u
COKpaLLeHNs LLYMOBbIX BbIBPOCOB.

MpuBoaouTCA KpaTkoe onucaHue paHee 06OCHOBaHHbIX B pasgene 4 HAT ouncTkm
CTOYHbIX BOA C MCMNOSIb30BAHNEM LEHTPanuM3oBaHHbIX CUCTEM BOLAOOTBEAEHUSI NMOCENEHUN,
ropoackux okpyros. Bcero onucaHo 75 otgeneHbix HOT, crpynnupoBaHHbIX No 16 rpynnam.
YacTb 13 HMX SBNSETCS YHMBEPCAnbHOW, ANS APYrMX NPUBOAATCA AAHHbIE MO OrPaAHUYEHUIO
npumeHnmoctn HOT, B TOM uncne B 3aBUCMMOCTM OT MacluiTaba obbekTa, ycrnosuin copoca B
BOAHbl€ 00BEKTbI, AENCTBYHOLLMX UM HOBbIX OYUCTHBIX COOPYKEHUN.

Pasgen 6. B nogpasgene 6.1 npueBegeHa nHdgopmMauus no CTOMMOCTU MepOnpuUATUim
no nepexogy Ha HOT, o6obuweHHaa No gaHHbIM YacTU aHKET, COAEPKABLUMX OOCTATOYHYHO
MHOpMauuo No gaHHbIM pasgenam. Bcero npuBegeHa mvHdopmauus no 36 peanvsoBaH-

HbIM 1N 3aniaHnpoBaHHbIM MPOEKTaM, pa3aernieHHad no WwecCTb rpynnm.



B nogpasgene 6.2 npoBefeH aHanuM3 3KOHOMMYECKOW OOCTYNMHOCTUM BHegpeHus HAOT
ANa opraHu3aumin  BOAONPOBOLHO-KaHANM3aUMOHHOIMO XO3SMCTBA, BbIMOMHEHHbIA AN He-
CKOSbKMX BapUaHTOB: C HOBbIM CTPOUTENBCTBOM U PEKOHCTPYKLUMEN, B YCIOBUSIX BbICOKOIO (B
cpegHeM Mo oTpacnun) u Hu3koro Tapudos. CaoenaH BbIBOA4 O HELOCTYNHOCTU ANs noaaBna-
lOLLEero Ynucna opraHusauunm BOOOMNPOBOAHO-KAHANM3aUMOHHOIO XO35IMCTBa CTPOUTENbCTBA
HOBbIX OYNCTHbIX COOPYXXEHWNIN NN COOPYXXEHUI TEPMUYECKON NepepaboTkmn ocagka.

B nogpasgene 6.3 npoBefeH aHanu3 9KOMOro-aKOHOMUYECKUA 3(PPEKTUBHOCTN WUC-
nonb3oBaHua HOT. BHayane npuBeaeHo cpaBHEHME CMOCOBOB BbIpaXKEHUSI AKOHOMUYECKMUX
nokasarernen TexHonormn. Caenad BbIBOA, YTO ONTUMasbHbIM MHCTPYMEHTOM AN51 SKOHOMU-
yeckoun oueHkn HAOT sBNsieTCca 3KONOro-akoHoMmu4eckas apPeKTMBHOCTb 3aTpaT XU3HEHHOro
UuMKra TexHornormm (Bkrtoyas obopygoBaHMe M COOPYXKEHUs, C MOMOLLBbIO KOTOPbIX OHa pea-
nn3oBaHa). lNpoBeaeHo cpaBHeHWe NATU BapumaHToB TexHonornn OC [CB. lNMokasaHo, 4To
npyv HOBOM CTPOMUTENbLCTBE yAerbHble 3aTpaTbl yaaneHns OAHOro 1 TOro Xe KonvyecTtsa 3a-
rpsisHeHNn Ha ctagum gooumnctkm go MNOK ans BoaHbIX OOBLEKTOB pPbl6OXO3ANCTBEHHOIO
Ha3HayeHus B 8 pas Bbllle, YeM Ha cTaguu Buonornyeckom o4nCTKu. MNpu pekoHCTpyKuumM aTa
pas3Huua coctaBnseTt 12 paas.

CpoenaH BbIBOA, YTO CMCTEMa HOPMWUPOBAHWUA OOMMkHa obecneymBaTb 6e3yCNOBHbIN
NPUOPUTET MEPONPUATUIA NO BHEOPEHMIO TEXHOMOMMN yaaneHus asoTa u gocdopa B aspo-
TeHKax (U UM NoAoBHbLIX METOLOB) MO CPaABHEHUKD C A0OYUCTKOMW. [NpUMEHeHne 0OOYMCTKU
AOMMKHO paccmaTpuBaTtbcd Kak HOT TONbKO B CTPOro OrpaHUYeHHbIX CUTyaumsx CTPOron
OXpaHbl BOOHbIX 00BbEKToB. Bo BCex Apyrnx cutyauusx UCNonb3oBaHUE B NPOeKTe noanpo-
LeCCOB JOOYUCTKM IKBMBANEHTHO HaHeceHuto yuiepba BOAHbIM 0ObekTaM B pesyrbTate He-
XBaTKW CPeAcTB, HeA(P(PEKTMBHO NOTPaYEeHHbIX HA JaHHOM 0ObekTe, Ansa nonyvyeHna 6a3oBo-
ro acpcbekta Ha gpyrom ob6bLekKTe.

Paspgen 7. B Havane pasgena cdopmynupoBaHa Knaccuukaums pasBuBaloLLMXCS
(mepcnekTnBHbBIX) METOOOB B COCTaBe MATU Py, pasnmMyalomMxcs cTeneHblo pa3paboTkm u
anpobauun. KHMM OTHOCATCA  TEXHOSMOrMKM, Haxoaswmecss Ha CcraguuM  HaydHo-
nccnenoBaTenbCKUX, ONbITHO-KOHCTPYKTOPCKMX paboT, ONbITHO-NPOMBbILLSIEHHOTO BHEAPEHUS,
NPOM3BOACTBEHHOMN anpobaumm, a Takke 3apybexxHble TEXHOOMMKU, No KOTOPbIM OTCYTCTBYET
MHdopMauunsa o NPUMEHEHUN Ha TeppuTopun Poccurckon ®eaepaunu.

MpuBeaeHbl OCHOBHbIE NPOBieMbl, Npexae BCero aKonormyeckne, He pellaemble Tex-
HororusiMun, oTHeceHHbiMn Kk HAT. lNpuBegeHo onucaHwe TEXHOMOrMn, HamnpaBfEeHHbIX Ha
pelueHne AaHHbIX Npobnem.

3aknrounTenbHble MONOXEHUsA U pekomeHaauuun. B pasgene npuBogatca ceefe-

HUSI O YNeHax TexHu4eckon paboyen rpynnbl, NPUHUMABLUMX yvyacTve B paspaboTke cripa-
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BoYyHMka HOT, nx B3aMmHoe cornacme no oTAenbHbIM NONoXeHusiM cnpasoyvHuka HAT. Mpu-
BOOATCHA pekoMeHOaumm O HanpaBreHnsiX NPOBeAEHNS JanbHENLLMX nccnegosaHni n cbopa
nHpopmauumn B obnactm HOT NS OMMCTKM CTOYHBIX BOA, NPy NPOU3BOACTBE NPOAYKLUMMK (TO-
BapoOB), BbINOSIHEHUN PabOT N OKaszaHUKM YCyr Ha KPYNHbIX NPeanpusaTusX.

MpunoxeHunsa. B npunoxeHusax Kk cnpasBoyHuky HOT npuBoauTca LOMNOSHUTENbHAs
MHopMauus.

Bubnuorpacdums. NepeyeHb NCTOYHUKOB, NCNONBb30BaHHbIX NpK pa3paboTke cnpaBoY-
Huka HOT «OuymcTka CTOYHBLIX BOA4 C UCMOMNb30OBaHUEM LIEHTPann3oBaHHbIX CUCTEM BOAOOT-
BeJEeHMUs NOCEeNeHNN, rOPOACKNX OKPYroBy. bubnunorpadgusa cogepxmt nepeyeHb NCTOYHMKOB,
NCMONb30BaHHbIX  NpuM  pa3paboTke  MHPOPMALMOHHO-TEXHUYECKOrO  ClpaBOYHUKA
HOT «Ounctka CTOYHbIX BOA C UCMOMb30BaHWEM LIEHTPANU30BaHHbLIX CUCTEM BOJOOTBeELe-

HMS NOCeneHni, ropoaCKUX OKPYroB».

O630p AOKYMEHTOB, MCNOJNb30BaHHbLIX NPU pa3paboTke

cnpaBoyHuka HOT

Mpwn paspaboTke cnpaBoyHmka HOT 6binn ncnonb3oBaHbl creayowme A0OKYMEHTHI:

- ®epepanbHbii 3akoH 0T 10.01.2002 r. Ne 7-93 «O6 oxpaHe oKpyxatoLen cpeapl»;

- ®egepanbHbin 3akoH oT 21.07.2014 r. Ne 219-03 «O BHeceHUn nameHeHun B deae-
panbHbIi 3akoH «O6 oxpaHe OKpyXarwLen cpeabl» U OTAENbHblE 3aKOHOA4ATENbHbIE aKThl
Poccuinckon ®enepaunny;

- ®egepanbHbin 3akoH OT 31.12.2014 r. Ne 488-93 «O NpoMbILLIEHHON MOMNTUKE B
Poccuinckon ®egepaunny;

- ®epepanbHbii 3akoH oT 07.12.2011 r. Ne 416-d3 «O BogocHabxeHMM 1 BOOOOTBe-
OEHNNY;

- noctaHosneHue lNpasutenbctea Poccunckon ®epepauumn ot 23.12.2014 r. Ne 1458
«O nopsigke onpeaeneHns TEXHOMNOMMN B Ka4yecTBe Haunydwen OOCTYMHOM TexXHonoruu, a
Takke paspaboTku, akTyanu3auum n onybrnmkoBaHUA WUH(OPMALMOHHO-TEXHUYECKUX Crnpa-
BOYHWKOB MO HaUMNy4LIMM SOCTYMNHbIM TEXHONOMNAMY;

- pacnopsikeHne [MpasButenbctBa Poccunckon depepaumm ot 24.12.2014 .
Ne 2674-p;

- pacnopsikeHne [MpaButenbctBa Poccuinckon depgepaumm ot  31.10.2014 .
Ne 2178-p;

- pacnopsbkeHue lNpasutensctea Poccuinckon ®egepaumm ot 19.03.2014 r. Ne 398-p;
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- npuka3s MuHucTepcTBa NPOMbLILLNEHHOCTU N ToproBnun Poccunckon depepaunn ot
31.03.2015 r. Ne 665 «OO6 yTBepxaeHun MeToamyeckmx pekomeHgauun no onpeneneHuro
TEXHOJSIOrMM B Ka4ecTBe Haumny4yllen JOCTYNHOM TEXHOSTOrUny;

- MHCT 21—2014 Hawuny4dwmne gocTynHble TexHonorun. CTpykTypa MHGOPMaLNOHHO-
TEXHUYECKOro CNpaBoOYHUKA;

- MHCT 22—2014 Havny4ywmne JOCTynNHble TEXHONOrMU. TepMUHLI U onpeaeneHus;

- MHCT 23—2014 Hawuny4wwne OoCTynHble TexHorormn. dopmaT onMcaHnst TEXHOIO-

CnpaBoyHuk HOT paspaboTtaH ¢ yyeToM nmetowmxcs B Poccunckon degepauumn tex-
Hosorum, obopyaoBaHus, Cbipbsl, APYrMX PECYPCOB, a TakkKe C y4eTOM KNMMaTUYEeCKUX, KO-
HOMWYECKNX 1 coumanbHbiX ocobeHHocTen Poccurckon degepaumm.

Mockonbky B EC oTcyTcTByeT cnpaBoyHuK HOT No o4ncTke KOMMYHarnbHbIX CTOYHbIX
BoA, npu paspaboTtke cnpaBoyvHuka HOT Obinyv ncnonb3oBaHbl HEKOTOPbIE 06LME noaxonbl,
nepeymcrieHHble B npegucrnosun. Takke 6bin ucnonb3oBaH onblT CLUA no peanusauuu
npuHumna HAT B chepe 0UNCTKN CTOYHBIX BOA.

B ka4yectBe MCTOYHUKOB MHGOpMaumm o6 obnactax npumeHeHna HOT, o npumeHse-
MbIX Ha NPaKTUKE TeXHONorusax, oTHocawmxcs Kk HOT, 6binm ncnonb3oBaHbl CBEAEHMUS, NONY-
YeHHble B peayrnbTaTe aHKeTUPOBAHUA NPeanpuUsaTUiA, cTaTUCTUYecKne cOOPHUKN, pesynbTta-
Tbl Hay4YHO-UCCNedoBaTeNbCKUX W OUCCEPTAUMOHHBIX paboT, nybnukauunm B Hay4vyHO-
TEXHUYECKON NuTepaType, MHbIE NCTOYHUKK, a Takke nHdpopmaums, nony4eHHasi B XO4e KOH-

CcynbTauui C 3KkcnepTaMmm B COOTBETCTBYHOLLIEN 0O6nacTu.
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MpeaucnoBue

Llenun, oCcHOBHblE NPUHLMMLI U NOPSAOK pa3paboTku cnpaBovHuka HOT ycTaHOBMEHbI
TpeboBaHuamn depepanvHoro 3akoHa ot 10.01.2002 r. Ne 7-d3 «O6 oxpaHe OKpyxatoLuen
cpeabl» [12] n noctaHoBneHuem [NpaButensctBa Poccuinckon ®epepaummn ot 23.12.2014 r
Ne 1458 «O nopsiake onpegeneHnsa TEXHOMNOMN B KA4eCTBE Haumy4Len JOCTYNHON TEXHOMO-
mn, a Takke paspaboTku, akTyanusaumm u onyobrnmMkoBaHUA MHAPOPMALMOHHO-TEXHUYECKNX

cnpaBOYHUKOB MO HaUIy4dlnMm OOCTYMNMHbIM TEXHOJTOTUAM».

1 CtaTyc AOKYMeHTa
Hactosiwmii MHPOPMaLUMOHHO-TEXHUYECKUIA CMPABOYHMK MO HAUMy4ylwMM AOCTYMHbIM

TEXHONOrNsIM (Aanee — CNpaBOYHMK) SBMSIETCS JOKYMEHTOM MO cTaH4apTM3auumm.

2 NHdbopmaumsa o paspaboTumkax

CnpaBo4HuKk paspabotaH TexHudeckon paboden rpynnon Ne 10 «OumcTka CTOYHbIX
BOJ C MCMOMb30BaHNEM LEHTPanNn3oBaHHbIX CUCTEM BOAOOTBEAEHMS MOCENEHNA, FOPOACKNX
okpyros» (TPI" 10), coctaB KoTopon yTBEpXaeH npukasom PocctaHgapTta oT 17 uona 2015 r.
Ne 833 «O TexHuyeckon pabouyen rpynne «O4MTCKka CTOYHbIX BOA C MCMOSNIb30BAHUEM LEH-
TPanM30oBaHHbIX CUCTEM BOAOOTBEAEHMSI MNOCENEeHWW, TOPOACKMX OKpyroB» (ped. OT
18.11.2015r.).

lMepeyeHb opraHnsaunn 1 nx NpeactaBuTenen, NpMHMMaBLWNX ydacTne B paspaboTtke
CnpaBOYHMKA, NPMBEAEH B pasaene «3akounTeNbHbIE NMOMOXEHUS N PpEKOMEHZALNNY.

CnpaBo4yHVK NpeacTaBneH Ha yTBepxaeHue Bopo Havnyudwmx AOCTYMNHbIX TEXHOMO-

rmi (Bropo HOT) www.burondt.ru.

3 KpaTkas xapaktepucTtuka

CnpaBoYHUK COOEPXUT OMucaHue TEXHONOrMYEeCcKUX MNpOoLEeccoB U obopyaoBaHus,
NMPUMEHSIEMbIX MPU OYMUCTKE CTOMHBIX BOZA LIEHTPanM3oBaHHbIX CUCTEM BOAOOTBEAEHMS Noce-
NEHN N rOPOACKMX OKPYroB, OPraHM3auMOHHbIX Y TEXHUYECKUX CrnocoboB, METOAOB, B TOM
yucne, NO3BONALNX CHU3UTL HEFAaTUBHOE BO3OENCTBME Ha OKPYKaloLLylo cpeay, NOBbICUTL
3HeproadheKTUBHOCTb, pecypcocbepexeHune. M3 onmcaHHbIX TEXHONOMMYECKUX NPOLECCOB,
060pya0oBaHUS, OpraHM3aUMOHHbBIX U TEXHUYECKUX cnocoboB, METOAOB onpeaeneHbl peLle-
Hus, aensaowmnecs HOT 1M ycTaHOBREHbl COOTBETCTBYHOLLUME TEXHONOMMYecKkne nokasatenu
HOT.

4 CO60p AaHHbIX
MHdopmaums o TexHomormdecknx npoueccax, obopyaoBaHum, TEXHUYECKUX CMOCO-

bax, meToaax, npuMeHdaeMbIX NMpn O4YNCTKE CTOYHbLIX BOO LUEHTParim3oBaHHbIX CUCTEM BOOO-
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OTBeLEHNSA HaceneHHbIX MyHKTOB Obinia cobpaHa B npouecce pa3paboTky CnpaBoOYHUKA B CO-
otBeTcTBMM C lNopsagkom cbopa AaHHbIX, HeobxoanMbIX Ana pa3paboTkn MHGOPMAaLMOHHO-
TexHu4yeckoro cnpasoyHuka no HAT u aHanu3a npuopuTeTHbIX Npobnem oTpacnu, yTeep-

XOEHHbIM Npukasom PocctaHgapTa ot 23 utonsa 2015 r. Ne 863.

5 BaaMmocBA3b ¢ MeXAYHapOAHbIMU U POCCUNCKUMM aHanoramm

CnpaBo4yHuK paspaboTaH C UCNONb30BaHMEM MPUHLUMNOB U NONOXEHUN [AnpekTusbl
ESC «O6 ounctke ropoackmx crtokoB (91/271/EEC)» n PekomeHngauum 28E/5 «Ouuctka ro-
POACKMX CTOYHBbIX BOA», @ Takke MPUHLMMNOB crnpaBo4vHMKOB EBponenckoro cotosza no HOT
«ObpaboTka/obpalleHme co CTOYHbIMW BOAAMM M OTXOOALMMMN razaMmym B XMMUYECKOW Mpo-
MblwneHHocTu» (European Commission. Reference Document on Best Available Techniques
in Common Waste Water and Waste Gas Treatment/Management Systems in the Chemical
Sector); «OTxogonepepabatbiBatowas npombiwneHHocTb» (European Commission. Refer-
ence Document on Best Available Techniques for the Waste Treatments Industries).

CnpaBoyHuK pa3paboTaH BO B3aMMOCBSA3MN CO CMPaBOYHUKOM «OuMCTKa CTOYHbIX BOS
npv NPON3BOACTBE NPOAYKLUKN (TOBApOB), BbIMOSTHEHMM PaboT 1 OKasaHUM YCNyr Ha KPymHbIX

npeanpuaTUaX».

6 UHdopmaumsa 06 yTBepxaeHUU, onyonmkoBaHumM 1 BBe4eHUU B AeUCTBUE

CnpaBoyHnk HOT ytBepxgeH npukaszom PocctaHgapta ot 15 pgekabpss 2015 .
Ne 1580.

CnpasoyHnk HOT BBeneH B gencrame ¢ 1 nonsa 2016 r., opmumnansHo onybnmkoBaH B
MHOPMAaLMOHHOM CUCTEME 00LLEro Nonb3oBaHUA — Ha odumumnanbHoM cante degepanbHO-
roO areHTcTBa MO TEeXHWYECKOMY pPerynmpoBaHuU0 K MeTpororum B ceTn WHTepHeT

(www.gost.ru).

YacTo ncnonbsyemble COKpalleHUA

CokpalueHue Pacwudposka
LCB LleHTpanu3oBaHHasa cuctema BO4OOTBEAEHUS
ce [lopoackme cTouHble BOAbI

Nnce [MoBEepPXHOCTHbIE CTOYHbIE BOAbI

oC OumnCTHBIE COOpPYXKEHUS

AWK OKBUBANEHTHAsA YNCNEHHOCTb XUTEnemn

XV




CokpalleHne

Pacwundposka

TN BOCB | TexHonornyeckne nokasatenn 6GUONOrMYECKON OYUCTKM (FOPOOCKUX) CTOYHbIX
BOA

MAKowi6x0s MAOK ansa Bogbl BOAHbIX 06BEKTOB pbl6OX035MCTBEHHOIO HAa3HAYeHNA

BKX BogonpoBogHo-KaHann3aunoHHoOe X031UCTBO

i lMpoekTHasa Npons3BoaUTENBHOCTb

KO KucrnopogaHbln SKkBUBanNeHT

CBO Cyxoe BeLLecTBO ocajka

nrad lMporpamma noBbIWEHNSA 3KONOrn4yeckon aPEeKTUBHOCTH

utn LleneBon TexHOMNOrM4YeCcKnin nokasartesib

BO MonHasa Bruonoruyeckas o4ncTka

bH MonHaga Guonormnyeckas o4MCTKa C HUTpUUKaumen

BHYC[ MonHasa Buonornyeckas o4nCTKa C HUTPUUKaLMEN N YaCTUYHOWN CUMYTbTaH-
HOW AeHUTpudmrKaumnen

bHA Buonorunyeckas oumcTka ¢ yaaneHmem asota

BHO® Buonornyeckas ounctka ¢ yganeHuem asota m ¢ocdopa (06obLieHHoe
onpeaenexue)

bHOB® OuucTtka ¢ Buonorndeckum yganeHnem asota u gpoccopa

BHOBX® OuucTtka ¢ Buonornyeckum yganeHnem asota u 6MoNoro-xmuMmyecknm yaane-
Huem dgpocdopa

O/OP PunbTpbl (3€PHUCTbIE N MEMOpaHHbIE) / PUNbTPLI C NPUMEHEHNEM PEareHToB

bd BruodunbTpsl

bl Buonpyabl

Xnlx O6e33apaxxmBaHme XJIOPOM U TMMNOXIOPUTOM

Yo Ob6e3s3apaxuBaHue YP-obny4yeHnem

AC AspobHasa ctabunusaums

MC AHaspobHoe (MeTaHOBOE) CcOpaXkmBaHme

Z1n YNNoTHEHWE 1 CyLLKa Ha UNOBbLIX NnoLLaaKax

nno CryLieHne n cylwka Ha UnoBbIX Nrowagkax ¢ ornoKynsaHTOM

TC TepmMunyeckas cyLika

CX CxuraHue

XVI




MpuHaTaa B cnpaBoyvHuke knaccudgukaums OC 'CB no nponsBoanTenbHOCTH

HavnmveHoBaHune

kateropun OC no

Mpon3BoANTENBHOCTb OYUCTHbBIX CO-
OpPY)X€HWI N0 NOCTYNaKLUM OpraHu-

YeCKMM 3arpAa3HeHundam, BbipaxeHHad B

Pacxog noctynaroLmx

npoussoanTerb- . CTOYHBIX BOA, MY/CyT
eagnHnuax 3KkBMBarneHTHOU Y1nCcreHHo-
HOCTU
ctn xutenen (O4Y4XK)
CBepxKpyrnHble Bonee 3 mnH Csbliwwe 600 TbliC.
KpynHenwive 1-3 MnH 200-600 ThbIC.
KpynHble 200 TbiC. — 1 MIH 40-200 TbIC.
Bonblne 50 Tbic. — 200 ThIC. 10-40 TbIC.
CpegHue 20 Tbic. — 50 ThbIC. 4-10 TbIC.
Hebonblune 5 Tbic. — 20 ThIC. 1-4 ThbIC.
Manblie 500-5 TbIC. 100-1000
Ceepxmansble 50-500 10-100
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MHO®OPMALMUOHHO-TEXHUYECKUN CNMPABOYHUK
No HAUNYYWKMM OOCTYINHbBLIX TEXHONOINMNAM

OYUCTKA CTOYHbIX BO[ C UCINMOJIb3OBAHUEM
LLEEHTPAITM3OBAHHbIX CUCTEM BOOOOTBELEHMA NOCEJIEHUNA,
FOPOACKUX OKPYIoOB

Odata BBegeHna — 2016 — 07 — 01
O6nactb NpUMeHeHUA

B cooteeTcTBMM C [lepeyHem obnacTten obnacter NpUMEHEHUa Haunyywmnx OOCTyn-
HbIX TEXHOMOMNI, YTBEPXAEHHbIM pacnopsXeHuem [NpaBuTtensctBa Poccuiickon degepaunm
oT 24.12.2014 r. Ne 2674-p, 0eATeNbHOCTb B c(pepe OYMCTKU CTOYHbIX BOA C UCMOSIb30BaHU-
€M LeHTpann3oBaHHbIX CUCTEM BOLOOTBEAEHUSA NOCENEHNI, FOPOACKNX OKPYroB OTHOCUTCS K
AaHHon obnactn uenukom, 6e3 orpaHMyYeHus NPou3BOANTESTBHOCTU N0 00bEMY OTBOAUMbIX
CTOYHbIX BOA.

MacwTtab gaHHbIX OOGBEKTOB OYUCTKN CTOYHBLIX BOA, KOTOPble 0683aHbl OCYLLECTBAATb
nepexoq Ha HOT B cooTBeTCcTBMM C TpeboBaHuamm degepanbHoro 3akoHa ot 10.01.2002 r.
Ne7-d3 «O6 oxpaHe okpyxarwen cpegbl» [12] onpegensietca lNpasutensctsom Poccui-
ckon  depepauumn. NocTaHoBNEeHMeMm MpaBuTenbcTBa Poccuinckon  ®epgepaunn
oT 28.09.2015 r. Ne 1029 «O6 yTBEPXOAEHUN KPUTEPMEB OTHECEHUS OOBLEKTOB, OKa3bIBAKOLLMX
HeraTMBHOE BO34EWCTBME Ha OKpyXawLwyk cpeny, k obbektam I, Il, Il n IV kateropuiny
yTBEPXAEH Crnefyownn Kputepun: coop n obpaboTka CTOYHLIX BOA B YacTu, Kacarollencs
OYUCTKM CTOYHBIX BOA LIEHTPanM3oBaHHbIX CUCTEM BOLOOTBeAEHUNS (KaHanm3auuu) (C obbe-
MOM OTBOAMMBbIX CTOUYHbIX BoA 20 ThiC. Ky6. M 1 6onee B CyTKM).

OtpacneBass obnactb NpPUMEHEHUs1 CnpaBoOYHMKA OMpenensieTcs M3 ero Has3BaHus
«OuncTKa CTOYHbIX BOA, C UCMOMb30BaHMEM LEHTPann3oBaHHbIX CUCTEM BOOOOTBELEHMUS NO-
CeneHnn, ropoacknx oKpyrosy». Takum obpasom, obnactb NpUMeHeHus onpenenseTcs 3Ha-
YEeHUAMU crieayrLmx TEPMUHOB:

- CTOYHbIE BOAbI;

- OYMCTKA CTOYHbIX BOZ;

- LeHTpanM3oBaHHbIe CUCTEMbI BOOOOTBEAEHWS;

- noceneHns, ropoacKkne okpyra.

CornacHo nyHkty 19 crtatbum 1 BopgHoro kogekca Poccuickon ®depepauumn ot
03.06.2006 r. Ne 74-d3 cTouYHblE BOAbl — AOXAEBbIE, Tanble, MHPUNbTPAUNOHHbIE, NOSINBO-
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MOEYHble, APEeHaXKHble BOAbl, CTOYHbIE BOAbI LLEHTPann3oBaHHOW CUCTEMbI BOOOOTBEAEHNS U
apyrne BoAbl, oTBefeHue (cbpoc) KOTOpbIX B BOAHbIE OOBLEKTLI OCYLLECTBNAETCA Nocne ux
NCNOSb30BaHMSA UMM CTOK KOTOPbIX OCYLLECTBSAETCA ¢ BO4OCOOPHONM nnoLwaan.

CornacHo nyHkTy 23 ctaTtbn 2 PenepanbHoro 3akoHa ot 07.12.2011 r. Ne 416-®3 «O
BogocHabxeHun n BogooteseneHnny (ganee — ®3 «O BogocHabxeHun n BOAOOTBELEHUM),
CTOYHbIE BOAbI LLEHTPANM30oBaHHOW CUCTEMbI BOAOOTBEAEHUS - MPUHUMAEMble OT abOHEHTOB
B LEHTpanu3oBaHHblE CUCTEMbI BOAOOTBEAEHNSA BOAbI, @ TAKKE OOXAEBble, Tanble, MHUNb-
TPaUMOHHbIE, MONIMBOMOEYHbIE, APEHAXHbIE BOAbI, ECMN LIEHTpanM3oBaHHasi cMctema Bogo-
OTBeAEeHNs NpeaHa3HavYeHa ans npMema Takux BoA.

CornacHo nyHKTy 28 TOW e cTaTbW LieHTpanM3oBaHHasi cMctemMa BOAooTBeAeH s (Ka-
Hanu3auumn) — KOMMIIEKC TEXHONOrMYECKN CBA3aHHbIX MexXay COO0N MHXEHEPHbIX COOpYKe-
HUIN, NpeAHa3Ha4YeHHbIX AN BOAOOTBEAEHMS.

CornacHo nyHkTy 1 ctatbmn 2 ®3 «O BogocHabxeHun 1 BOOOOTBEAEHUN» abOHEHT —
dusmyeckoe nMbo pnanyeckoe nuuo, 3aknoymeLlee UM obsisaHHOE 3akI4YUTbL JOroBOP
ropsyero BoA4OCHabXeHusl, XONOAHOro BOAOCHabXeHust n (unu) 4OroBop BOAOOTBEOEHUS,
eaVHbIA JOroBOP XONO4HOro BOAOCHA0XEHUA U BOOOOTBEAEHUS.

BaxHO OTMeTuTb, 4TO, cornacHo NyHkTy 111 [paBun XonoaHoOro BoAOCHAGXEHUS U
BOAOOTBEAEHMS, YTBEPXKAEHHbIX NocTaHoBneHneM [NpasutensctBa Poccuinckon degepauum
oT 29.07.2013 r. Ne 644, aboHeHTbl 00a3aHbl cobniogatb TpeboBaHMA K cOCTaBy M CBOW-
CTBaM CTOYHbIX BOL, OTBOAUMbIX B LIEHTPANM30BaHHYO CUCTEMY BOAOOTBEAEHUS, YCTAHOB-
NeHHble HacTosawuMn MpaBunamu, B Lenax npenoTBpalleHUss HEraTMBHOIO BO3AENCTBUS
CTOYHbIX BOA Ha paboTy LeHTpann3oBaHHOMW CUCTEMbI BOAOOTBEAEHMS.

CornacHo nyHkty 32 TOCT 17.1.1.01—77. «OxpaHa npupogbl. ['Mapocdepa. icnonb-
30BaHMe 1 oxpaHa Bod. OCHOBHbIE TEPMUHbBI U ONpeaenieHnsi» O4YNCTKa CTOYHbIX BO4 - obpa-
00TKa CTOYHbIX BOA C LIENbIO paspyLUEHNS UNK yaaneHnsa N3 HUX onpeaenieHHbIX BELLECTB.

CornacHo 4actn 1 ctatbn 1 ®egepanbHoro 3akoHa ot 06.10.2003 r. Ne 131-903 «O6
0o6LWMX NPUHLMNAaX opraHn3aunumn MecTHoOro camoynpasneHunss B Poccuinckon ®egepaummy:

noceneHne — ropoackoe UM CernbCKoe NOCENeHNE;

ropoAcKoe NnoceneHne — ropog Unun rnoceriok, B KOTOPbIX MECTHOE CcamoyrnpasrieHne
OCYLLIECTBISETCHA HaceneHnem HenocpeacTBEHHO U (MNKn) Yyepes BbIOOPHbIE U UHbIE OpraHbl
MECTHOro camoynpaBneHus;

cenbCkoe noceneHne — OAWH UMW HEeCKONbKO ob6beanHEHHbIX obLuen Tepputopuen
CenbCKMUX HacemneHHbIX NMyHKTOB (MOCENKOB, CeN, CTaHuL, AepeBEHb, XyTOPOB, KULLMAKoB, ay-

JIOB N OPYTrnX CeJibCKNUX HaCeJ1IeHHbIX I'IyHKTOB), B KOTOPbIX MECTHOE CamoynpaBJieHne OCy-



LLIeCTBNSAETCH HaceneHneMm HenocpeacTBEHHO U (Unun) yYepes BbIOOPHbIE W WHbIE OpraHbl
MECTHOro camoynpaBneHuns;

ropoAcCKON OKpYr — rOpOACKOe MocerneHne, KOTOpoe He BXOAUT B COCTaB MyHMUMU-
nanbHOro pamoHa 1 opraHbl MECTHOrO caMoyrnpaBreHuUsi KOTOPOro OCYLLECTBIISAIT NOIHOMO-
YUK MO PELLEHMIO ... BONPOCOB MECTHOMO 3HAYE€HUS NOCENeHUst U BOMPOCOB MECTHOMO 3Ha4e-
HUA MyHULMNANbHOrO panvoHa, a Takke MOryT OCYLLEeCTBNATb OTAEeNbHbIe rOCy4apCTBEHHbIE
NofIHOMO4YNSA, nepedaBaemMble opraHam MECTHOro camoynpaBneHus doegeparnbHbIMU 3aKO-
HamMu n 3akoHamun cybbekToB Poccuiickon ®epepauumn.

Taknum obpasom, CnpaBOYHMK pacnpoCTpaHseTca Ha 0ObeKTbI, OCyLecTBNsAoLWmne 0b-
paboTKy CTOYHbIX BOA C LIENb0 paspyLLUEHUs UK yaaneHus U3 HUX onpeneneHHbIX BeLecTs,
a Takke 0bpaboTky obpasyroLmxcs B 3TUX npoLueccax 0cagkoB, NPUMEHUTENbHO K CTOYHbIM
BOAAM, MPUHUMaeMbIM OT aBOHEHTOB B TEXHOSOMMYECKM CBA3aHHbIE MexXay cobon MHxXeHep-
Hble COOPYXXEHUS, PacrofioXeHHbIe B MOCENEeHUAX pasnU4YHbiX BUAOB, NpefHa3Ha4YeHHble
ANa npyema, TPaHCNOPTUPOBKM U OYUCTKM CTOYHbIX BOA, @ Takke OOXAEBble, Tanble, WUH-
UnNbTPaUMOHHBbIE, MNOSIMBOMOEYHbIE, APEHAXHbIE BOAbI, NPUHUMAEMble B aHaNoOrM4Hble Co-
OpPYXeHUsl, NpeHa3HavYeHHble A58 3TOW Lenu.

BaxxHbIM 06CTOATENBCTBOM SABMSETCH pasrpaHUyYeHne O00BbEKTOB OYUCTHBLIX COOpPYXe-
HUN LEeHTPann3oBaHHbIX CUCTEM BOLOOTBEAEHUSA MOCENEHUSA NOCENEHNA N TOPOACKUX OKPY-
roB OT COOPYXXEHWUN OYMCTKN CTOYHbIX BOZ, 0Opa3oBaBLUMXCA MpU NPOU3BOACTBE NMPOAYKUMK
(ToBapoB), BbINONHEHMM PabOT N OKa3aHUK YCIyr.

OpHako, HopMaTMBHbIE NPAaBOBbIE aKTbl He codepXaT UHgopmauun, KoTopas NO3BO-
nuna 6bl KONIMYECTBEHHO pPa3rpaHNYmMTb CUTyaLMu, B KOTOPbIX CMPaBOYHMK NPUMEHUM, OO
He NPUMEHUM B NOA0OHbLIX CUTYaLMSsIX.

B OKB3[] (O6wepoccuickmin knaccmgukaTtop BMAOB 3KOHOMWUYECKON AEATENbHOCTU
OK 029—2001, BBegeH B gencrtBume noctaHoBreHnem [occtaHgapTa Poccun oT 6 HOs1Ops
2001 r. 454-ct) — kop 37.00 «C6Hop 1 obpaboTka CTOYHbIX BOAY.

B OKIA (O6wepoccunckmin knaccmdukatop nNpoaykuun no BuvaamM 3KOHOMUYECKOM
pesatenbHoctn OK 034—2007 (OKIA) (KMEC 2002) (BBepeH B gencteue npukasom depe-
panbHOro areHTCTBa No TEXHUYECKOMY PErynmpoBaHuio 1 meTposiornn ot 22 Hosbpsa 2007 r.
Ne 329-cT)) k obnactn npumeHeHusa nmeet oTHowweHue ko 37.00.11.140 «Ycnyru no ovncT-
Ke CTOYHbIX BOp, (BKNtoYasi ObITOBbIE M NPOMbILLNIEHHbIE CTOYHbIE BOAbI, BOA4Y U3 NnaBaTesb-
HbIX GacCenHOB U T. 4.) C UCMOMb30BaHNEM (PUBNYECKUX, XUMUYECKNX N BUONOrMYECKNX Me-
TOAOB, TakUX Kak pasxuxeHue, npocemBaHne, ounbTpoBaHue, CeaMMEHTaUNs N aHanorny-

Hble YCNyrun».



O6e 3t dopMynuMpoBKM MOryT ObITb MCMONb30BaHbl ANA onpegeneHus obnactu
onpegeneHns cnpaBoYHMKa TOMbKO C OrpaHMyYeHnem cepbl NX NPUMEHEHUSA OYUCTKOM CTOY-
HbIX BOA NOCENEHUN, rOpOACKNX OKPYroB TaK Kak:

- popmynmpoBka OKI1 BkntoyaeT B cebs OUMCTKY NPOMBILLSIEHHBIX CTOYHbIX BOA (6€e3
yKasaHus, 4TO 3T BoAbl cOpackbIBalOTCH B LleHTpannM3oBaHHbIE CUCTEMbI BOOAOOTBEAEHMS);

- popmynupoBka OKB3/[l ogHO3HAYHO BbIXOAUT 3a npefesibl CrpaBoYyHUKa, T.K. BKIO-
YyaeT B cebs cbop CTOYHbIX BOA, @ Takke OYUCTKY MPOMbILUNIEHHbIX CTOYHbIX BO4 U LEenbIv
psag ycnyr B obnactu akcnnyatauum CMCTeM BOOOOTBEAEHUS.

Ha ocHoBaHWKM aHann3a HOpPMaTUBHbIX JOKYMEHTOB U 3HA4YeHUN TEPMUHOB, K chepe
NPUMEHEHNSA HACTOALLEro NpaBoOYHMKA OTHECEHDI:

- BCE COOPYXEHUSA OYUCTKM CTOUHbIX BOA FOPOACKMX (XO3AMCTBEHHO-ObITOBbIX), LEH-
Tpanu3oBaHHbIX obLLecnnaBHbIX CUCTEM BOOOOTBEAEHUS, a Takke LeHTpanM30oBaHHbIX JIMB-
HEBbIX CUCTEM BOLOOTBEAEHUA, NpefHa3HaYeHHble AN 9TOM uenum B COOTBETCTBUM C MpO-
€KTHOW JOKyMeHTauuen;

- OYUCTHbIE COOPYXKEHMSI MOHOMOPOAOB U ONN3KMX HUM MO CTPYKTYpE MOCENeHun, T.e.
COOpPYXEHNH, U3HavyanbHO NpefHasHavYeHHble KaK A5 OYUCTKM NPOU3BOACTBEHHbLIX CTOYHbIX
BOJ KpYMHOro rpagoobpasytowero npeanpusatus (rpynnbl NpeanpuaTtii), Tak U Ansg OYUCTKK
CTOYHbIE BOA OT XWUMOW 3aCTPOWMKM, Harpyska Ha KOTOpble OT CTOYHbIX BOA LEeHTpanu3oBaH-
HOW CUCTEMbl BOOAOOTBEAEHMS AHHOMO noceneHnst (ropoAcKoro okpyra), UM UxX COBOKYMHO-
ctn, npeBbiwaeT 50% (B roaoBOM UCYMCNEHUM) XOTA Obl MO OAHOMY M3 CNeayrLmMX Nokasa-
Tenen:

- macca XIK (xumunyeckoe notpebneHne kucrnopoaa);

- Macca a3oTa aMMOHWUNHOrO;

- Macca gpocdopa pochaTos;

- 06BEeM CTOYHbIX BOA.

Mpwn aTom npu onpegeneHnn macwtaba o6beKkTa B COOTBETCTBMU C ONpeaeneHnsMu,
NPUHATBIMWA B HacCTOSILLEM CMpaBOYHMKE, MPUHMMAETCHA TONbKO Harpyska, nocrtynarwowas co
CcTOYHbIMKM Bogamu LICB noceneHus, ropogckoro okpyra.

OTHeceHne obbekTa kK 0b6nacTM 4eNCTBUSA HAaCTOALLEro CNpaBOYHUKA HE O3HaYaeT He-
BO3MOXHOCTb OTHECEHMSI ero K ob6nactv NpUMeHeHns OTpacneBoro CrnpaBOYHUKA, K KOTOPO-
MY AaHHbIN OO6BbEKT MOXET OTHOCUTLCA. [JaHHbIN BONPOC peluaeTcsl B COOTBETCTBMM C obna-
CTbiO NPUMEHEHUSA COOTBETCTBYIOLLIErO CNPaBOYHUKA.

B HeoAHO3HaYHbIX CUTyaunAX pekoMeHayeTCs Npu Bbldaye KOMMMEKCHOro 3Kosornye-

CKOro paspelueHusi NpuHMMmaTh pelleHne ob oTHeceHMn obbekTa K obrnacTtam nNpuMeHeHus



CcnpaBO4YHMUKOB N MOJTHOTY NPUMEHEHUA nX NOMNOXEHNN K 06'beKTy Ha OCHOBE aHalnun3a BCeX

CYLLECTBEHHbIX (DaKTOPOB.

Pa3pen 1. Obwme cBegeHmMAa o6 o4YUCTKE CTOYHbIX BOA

UueHTparn3oBaHHbIX CUCTEeM BOo4OOTBeAEeHUA noceneHnmn

1.1 O6pa3oBaHue N oTBeAeHUe CTOYHbIX BOA,

1.1.1 Bnabl CTOYHbIX BOA4 U CUCTEM BOAOOTBEAEHUS

Knaccudumkaumsa ctouHbix Bog (CB), npunaTtas B Poccuu, npuBeaeHa B Tabnuue 1.1.

Tabnuua 1.1 — Knaccudmkaumsa ctouHbix Bog (CB)

Bua cTouHbIX BoA

MponcxoxpeHue

X039NCTBEHHO-ObITOBbIE CTOYHbIE BOAbI

B pesynbTaTe X03AMCTBEHHO-OLITOBOW AEATENBHOCTU B KUIOM
cekTope, 0GbekTax couuanbHO-KyNbTYpHOW cdepbl, Ha Bcex

NpeanpusaTHsAX (OT CaHy3noB, KyXOHb, MECT Npuema nuLmM 1 T. 1.)

M pon3BOACTBEHHbIE CTOYHbIE BOObI

B npouecce nponsBoacTBa TOBapoB U YCIyr

[MoBEPXHOCTHbIE CTOYHbIE BOALI (BoXae-
Bble, Tanble, MHPUNbTPaALNOHHbIE, NOMNK-
BOMOEYHblE, ApeHaxHble BoAbl, MpUHUMa-
eMble B LIeHTParnin3oBaHHy cUCTeMy BO-

JooTBeaeHuns)

B pesynbTarte BbiNageHnsa JOXAEN, TasgHUS cHera, MOMKN JOPOX-
HbIX MOKPLITUIA, NPU NCKYCCTBEHHOM BOJOMOHMKEHUN, a TaKkKe

WHpUNBbTPaLMK B KOMNEKTOPE

B 3aBucmmocTtu oT cnocoba TPaAHCMOPTUPOBKN NMOBEPXHOCTHbLIX CTOYHbLIX BOA HAa Tep-

PUTOPUM MOCENEHMIN U NMPOMBILLIEHHbLIX 30H MPUMEHSIIOT obLlecnnaBHyto, pasaernbHyto, He-

MOSHY0 pasaenbHYo Uy nonypasaenbHy CUCTEMbI BOAOOTBeAeHNs — cM. Tabnuuy 1.2.



Tabnuuya 1.2 — Buagbl cuctem BogooTBeAEHUSA

Tpy6GonpoBOAOB, N0 KOTOPOW Ha
OYMCTHBIE COOPYKEHNS TPAHC-
NOPTUPYHOTCS BCE KaTeropum
CTOYHbIX BOA: GbITOBbIE, MPOM3-
BOACTBEHHbIE 1 MOBEPXHOCT-
Hble (QoXAaeBble, Tanble U no-

NMBOMOEYHbIE)

OTBEYalOT BbICOKUM Tpe-
©oBaHMsiM GnaroycTpon-

CTBa HacCeJ1eHHbIX MYHKTOB

Bug cuctemsl OnucaHue,
[MNpenmyiectea HepocTaTtku
BOL4OOTBEAEHNS YCINOBUSA MPUMEHEHUS
O6bwecnnaBHas MpoknagbiBaeTcst 0gHa CeTb O6bwecnnaBHble cuctembl | OyeHb Gonbluve 3aTpaThl

Ha CTpPOUTENbCTBO CETEN
N HACOCHbIX CTaHLWIA,
OYUCTHBIX COOPYXKEHUIA.
Mpw BbINYCKE YacTu
CTOYHbIX BOA, B BOAHKIN
06bekT (Npy ocagkax He-

pac4yeTHOW MHTEHCMBHO-

CTW) NPOUCXOAUT 3arpsa3
HeHne pasbaBneHHbIMU
ICB.

B cunbHble goxam u na-
BOAKM HapyLlaeTcs cTa-
bunbHas paboTa coopy-
XXEHUIA OYUCTKM ropoa-
CKMX CTOYHbIX Bog. Bbl-
AeneHne 3anaxoB 4Yepes
AoXxaenpueMHble peLueT-
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Bua cucremsl

BoaooTBeAEHNA

OnucaHwue,

ycnoBua npuMeHeHusd

MpeumywiecTtBa

HepocTaTtku

MNonHasa pasgenbHas

MpumeHsiloTCA OBE CeTU — ro-
poAckas kaHanusauus, B KOTO-
pYto NPUHUMAIOT XO3ANCTBEHHO-
ObITOBbLIE U OOMNYLLEHHbLIE K
npuemy nNpoun3BOACTBEHHbIE
CTOYHbIE BOAbI (MX CMECb UMe-
HyeTCs1 rOpOACKMMU CTOYHbIMU
Bogamu, (FCB)), n goxaesas
KaHanusaums. B kpynHbeix npo-
MbILLSIEHHbIX 30HAX UCMOMb3YOT

npon3BoACTBEHHbIE CETU.

OnTumManbHbl HE3aBUCUMO OT
KPYMHOCTM rOPOAOB B KNMMaTu-
YecKmnx panoHax ¢ 6oMbLLION UH-
TEHCMBHOCTbIO AoXaen

(He meHee 80 n/c Ha 1 ra npo-
OOIMKUTESTIbHOCTBLIO 20 MUH Npu
nepuoae oAHOKpaTHOro npe-

BblleHus 1 roa)

C TOuKM 3peHmns oxpaHbl
BOOHbIX OOBLEKTOB OT 3a-
rpsi3HeHns pasaernbHble
CMCTeMbl BOAOOTBEAEHNS
npu HannyuM B UX cocTase
LEHTpann3oBaHHbIX (Mn
noKanbHbIX) O4YUCTHBIX CO-
OPYXXEHUI (Ha Kaxxgon us
cucTeM) ABNATCA Hambo-

nee 3 EeKTUBHLIMMU.

He npowusBoauTtcs copoc
HEOUMLLEHHbIX FOPOACKUX
CTOYHbIX BoA. bonee cTa-
OunbHasa paboTa OYNCTHBIX

COOpPYXEHWUI

Bbonee goporocrosias.
Mpoknaaka AByx n 6onee

ceTen.

B cnoxuBuencs npaktu-
ke B 6onblUMHCTBE Chy-
YaeB AoxaeBas kaHanu-
3aLuMs He UMeeT O4YUCT-

HbIX COOPY>XEHUN

HenonHas pasgenb-

Had

MmeeT nuwb O4HY NOMHOLEH-
Hyt0 BOOOOTBOASILLYI CEeTb —
ropoAcCKyto KaHanusauwmto. lNo-
BEPXHOCTHblI€ CTOYHbIE BOAbl
oTBOAATCA MO JTOTKaMm, KloBeTamMm

n op.

MuHuManbHble 3aTpaTtbl Ha

cucrtemMmy BogoorteeaeHus

Heyﬂ,OBﬂeTBopVITeJ'I bHOE

COCTOAHNE FOpO,EI,CKOIZ

WHPaCTPyKTypbl

I'Ionypa3,u,eanaﬂ
cucrtemMma BoaooTBe-

aeHus

Vcnonb3yoTca ABe BOAOOTBO-
Asilume ceTu: NPOM3BOACTBEH-
Ho-ObITOBas (ropoackas) u
poxaesasi. B mectax nx nepe-
cevyeHus ycTpamBaloTcs pasge-
NVTEeNbHbIE KAMepbl, KOTOPble
(B 3aBMCUMOCTM OT pacxoaa)
nepenyckaroT B rOPOACKYIO CeTb

NOBEPXHOCTHbIE CTOYHbIE BOAbI

OnTumusauus 3atpar Ha
npoKknagky ceTem, ouncTka
Hanbonee 3arpsi3HeHHOW
YyacTu JOXOEBOIO U BCErO
Tanoro ctoka npousBoamnT-
CSs1 COBMECTHO C ropOACKu-
MU CTOYHbIMW BOOaMU Ha
COOpYXeHuax buonornye-

CKOW OYUCTKM

B 6onbluMHCTBE KpYnHbIX ropogoB Poccuinckon denepaumm KaHanmsaunsa nocTpoeHa

Mo NPUHUMMY NONHOW pa3faenbHOM CUCTEMbI: OOQHA U3 ceTell NpeaHasHavyeHa Ans OTBeAeHUs




ropoAcKUX CTOYHbIX BOA, ApYras — CAYXXUT A58 TPaHCNOPTUPOBKN MOBEPXHOCTHBLIX CTOYHbIX
BOA.

OpHako gaxe npw NOMHbIX pas3geribHbIX CMCTEMax BOAOOTBEAEHMS TOMbKO B TeOpumn
NMOBEPXHOCTHbIE CTOYHble BOAbl HE MPUMHMMAKTCA B CUCTEMY TOPOLCKOM KaHanusauuw.
Ha npaktuke cpeaHerogoBon HeopraHM3oBaHHbLI AONONHUTENBHbBIN MPUTOK NOBEPXHOCTHOIO
CTOKa B CUCTEMY FOPOACKOW KaHanusauuwn coctaBnsaet 4 % — 7 % obuwero nocrynneHus
CTOYHbIX BOA B cucTemy BogooTBeaeHna. OgHako B nepuonabl NPOAOHKUTENBHbLIX UHTEHCUB-
HbIX JOXOEWN U NPU CHEroTasiHUM HEeOPraHNM30BaHHbLIN CPeHECYTOYHbIA NPUTOK MOXET BO3-
pactatb o 25 % — 40 % [1].

[MoTepsiBLUME rEePMETMYHOCTb M YACTMYHO paspylleHHble TpybGonpoBoAdbl MOryT Anu-
TenbHOEe BpeMsi 4O pa3MbiBa rpyHTa U aBapumn pabotatb Kak ApeHaxHble. [pyn 3TOM OHM co-
OMpaloT He TONbKO YTEYKM U3 PacnoriOXXEHHOro Bbille BOAOMPOBOAA, HO U FPYHTOBbIE BOAbI.
Ha npakTunke Takke BCTpPEYalTCA U 3feMeHTbl NonypasaenibHOM CUCTEMBI, T. €. BPE3KU JOX-
AEeBON CUCTeMbl B FTOPOACKYK KaHanu3aumio (kak no npoekTy, Tak u 6e3 Hero), uenb KOTo-
pbIX — HE AOMYCTUTb 3aTONMEHUs OTAENbHbIX TEPPUTOPUIA. YacTbl criy4an OTKPbITUS FIOKOB
ropoAcKkon KaHannsaumm B CUMbHbIE NUBHU.

lMocTynneHne HeOpraHM3oBaHHOIO NPUTOKA B CUCTEMY FOPOACKON KaHanu3aumm Cusib-
HO 3aBUCUT OT BPEMEHM rofa U UHTEHCUBHOCTW BbiMaBLUMX OCAAKOB. [JHM MaKcMManbHOro
NPUTOKa B FOPOACKYH KaHanmM3aumio — 3TO BCEeraa QHW 3aTsbKHbIX JOXAENW UMW MHTEHCUBHO-
ro CHeroTasHus.

Mpn cpenHerogoBOW BenMYUHE HEOPraHW30BAHHOIO AOMOSIHUTENBHOMO NPUTOKA, CO-
ctasngowen obbivHO Ao 10 % oT obLero NoCTynneHMs CTOYHbIX BOA B CUCTEMY rOpOACKOM
KaHanusaumm, ero 0onst B nepuogbl NpoAoSKUTENbHBIX MHTEHCUBHBIX OOXAEW Bo3pacTaeT
Ao 25% — 40 % [1]. Yem Hmxe yaenbHoe BogonoTpebneHne, TemM Bbille CTAHOBUTCS OONSA
HEeOpraHM3oBaHHOIO NMPUTOKA B OHU MaKCUMAaribHOrO MPUTOKA: YYTEHHbIA NMPUTOK CHWXaeTcs,
a HeopraHn3oBaHHbIN OCTAETCsl HEM3MEHHbLIM, TaK KakK 3aBMCUT OT MPOTSHKEHHOCTU, COCTOS-
HUSA CeTK, SKCMNyaTauMOHHbIX MPUEMOB, HO HE OT YY4TEHHOro pacxoaa.

CTou4Hble BOAbI, OTBOAUMbIE CUCTEMOWN rOPOACKON KaHannsaumm, BKIoYaT B cebs:

- CTOYHbIE BOAbI, MpMHMMaeMble 0T abOHEHTOB, 3a COPOC KOTOPbLIX B3MMAaeTCs nNnaTa;

- AOMNONHUTENbBHLIN NMPUTOK OT OGBHEKTOB CUCTEMbI BO4ONPOBOAHO-KaHANN3aLNOHHOIO
xo3amncTea (MoryT cbpacbiBaTbCca 6e3 B3MaHUA nnathbl);

- HeOpraHM3oBaHHbIN NpUTOK, nonagatowmn B LICB B Buae NoBEpXHOCTHOrO CToKa U
rPYHTOBbIX BOA, @ Takke cOpOC HeyuyTeHHOW (HeomnnayeHHow) BoAbl, NOTpebneHHon yepes
He3aKoHHble Bpe3ku, 6e3 cyeTumkoB, NMMBO NONYYEHHOW HE U3 LIeHTPanvM30BaHHbIX NCTOYHU-

KOB BOAOCHaOXeHUs1, He YYUTbIBa€MbIX B OrJiate 3a BOAOOTBEAEHME.
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B cuctemy goxaeBon (NIMBHEBOM) KaHanM3auumn nocTynarT NOBEPXHOCTHbIE BOAbI Kak
C cenuTebHbIX TEPPUTOPUN, Tak U NNOLLAA0K NPOMbILSEHHbLIX NPEanpUSATUA U UHbIX Npea-
NPUSATUIA U OpraHM3auunin, KoTopble ABMAKTCS aboOHEeHTaMu opraHM3aumi, OCYLLECTBNSAOLNX
BOOOOTBEEHNE.

'paHb Mexay NOBEepPXHOCTHLIM CTOKOM C TEPPUTOPUIA, KOTOPbIE SABNAIOTCA €CTEeCTBEH-
HbIM UCTOYHMKOM MUTAHNA ruaporpagouyeckon ceTn noceneHnn, 1 CTOYHbIMWU BOgAaMU, KOTO-
pble OOMMKHbI OTBOAUTBCA W OYMLLATBLCH, OYeHb YyCnoBHa. [MOBEPXHOCTHBIMU CTOYHLIMWU BO-
AaMUn SBMSeTCs 3arpsi3HEeHHbI NMOBEPXHOCTHBIA CTOK C FOPOACKUX TEPPUTOPUN, OThnYato-
LLMXCS 3HAYUTENBbHBLIM COAEPXaHMEM 3arpsA3HSAIOLLUNX BELECTB, T. €. OT NPOMbILUSIEHHbIX 30H,
panoHOB MHOrO3TaXXHOW XXWUMOW 3aCTPOMKM C MHTEHCUBHBIM [BWXEHWEM aBTOTpaHCrnopTa u
newexoaoB, KpYMnHbIX TPAHCMOPTHLIX MarncTpanen, TOProBbix LEHTPOB, a TakKe C TeppuUTo-
PV NPOMBbILLMEHHbIX U CENbCKOXO3ANCTBEHHbLIX NpeanpuaTuin. B To xe BpemMs NoBepXHOCT-
HbIA CTOK TEPPUTOPUIN HaCeNeHHbIX NYHKTOB, HE NOABEPraloLLmMXCca aHTPONoreHHOMy BO3[en-

CTBUIO, 3arpsi3HEH CYLLIECTBEHHO MEHbLLE.
1.1.2 MHoroneTHAs AMHaMUKa BOA0OOTBEeAEHUSA

B HaceneHHbIX NyHKTaX, Kak nNpaBuiio, OCHOBHAs 4acCTb pacxofa CTOYHbIX BoA obpa-
3yeTcsl OT XO3ANCTBEHHO-OLITOBON AEATENBHOCTM HaceneHns (kak B goMax, Tak U Ha pabo-
ynx Mectax). OBLenprHATO oueHMBaTb €ro BENMYMHOW YAEeNbHOro BOAOOTBEAEHMUS, NUT-
poB/yenoBeka B cyTku. [MockonbKy yvyeTy noaBsepraeTcs notpebnsemas BogonpoBogHas BO-
Aa, TO Yawe OUEeHMBaKT yaenbHOe BoaonoTpebrneHne (XoTsa mMexay 3TUMKU MOHATUAMM Cy-
LLIECTBYET BblLLEONUCaHHasi pasHuua).

YpenoHoe BogonoTpebrieHne 3aBUCUT OT pasnuyHbix aktopoB. K cdaktopam, Bnna-
IOWMM Ha yBenuyeHve BOAONOTpPeOneHusi, OTHOCATCA: BbICOKas HapyXHasi Temnepartypa
BO34yxa, pasMep NoceneHns, BbICOKAN YPOBEHb XU3HW, OCHALLEHHOCTb ropsYMM BOLOCHA0-
XEHMeM, pasB1MTME NPOMbILLIIEHHOCTU, AaBMeHNE B CETU, yTeUkn n3 cetn. K dpaktopam, Bnu-
ALWUM Ha YMeHbLLIEeHEe BoAoNOTpebneHns, OTHOCATCA: 4edULMT BOAbI, BbICOKAs OCHaLLEH-
HOCTb BOAOCHETUYMKAMMW, PErYNIMPOBaHNE AABMNEHUsI B CETU, BbICOKAsi CTOMMOCTb BOAbI.

OnHamnka BogonoTpebneHns 3a gBa 25-neTHUX OTpe3ka BPEMEHM 3a nocnegHue
50 neT xapakrtepusyeTca npssMO NPOTUBOMNOSIOXHO. B coBeTckmii nepuon BogonotpebneHune
HaCeneHHbIX NMYHKTOB HEYKNOHHO HapacTano. MNpuynHom 3Toro Obin pOCT HAceneHHbIX MyHK-
TOB, a TaKkKe yBenMyeHne 40NN KaHanm3oBaHHbIX TEPPUTOPUN, POCT NPOMBbILLIIEHHOCTH, yBeE-
nnyeHne akTU4Yeckoro BOAONOTpebneHns B yCroOBUAX OTCYTCTBUSA y4eTa BOAbl, a TaKKe No-
YT NOBCEMECTHbIE YTEYKUN B ObITYy Yepes3 HencrnpaBHble Bogopa3bopHble npubopkl. B Havane

1990-x roqoB, HEHAOOMIO yAepXXaBLUNUCb Ha AOCTUTHYTOM ypoBHe, obLiee BogonoTpebneHune
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B HaCENeHHbIX MyHKTax cTano ctpemutenbHo (Ha 4 % — 5 % B roa) cokpawaTtbes. Mpuyumn-
HaMn ABUMUCb KaK pe3koe NajeHue MpOMBbILSIEHHOro NPOM3BOACTBA, TaK CHWXKeHWe yaenb-
Horo BogonoTpebnexHus B ObITy.

K HacTosilemy BpeMeHu (pakTop CHUXEHUS MPOM3BOACTBA Y)Xe B OCHOBHOM ucyepnarn
csoe BnusaHue. Ho cHuwxkeHne BogonoTpebneHus, npumepHo Ha 2,5% — 3,5 % B rog, npo-
aormkaeTca. Tenepb yXe ero NpuYMHON SIBASIETCA MMEHHO WU3MEHEHWe yaenbHOro BOAoMNo-
TpebneHus, npoucxoasiiee BCreacTeue:

- OCO3HAHHOM 3KOHOMUU BOAbl HaceneHnem Tam, rae YCTaHOBMEHbl KBapTUPHbIE BO-
A0CYETUYMKN (B COBOKYMNMHOCTU C PE3KMM POCTOM CTOMMOCTU BOAbI);

- 3aMeHbl CTaporo, NpoTekarLwero caHTexobopyaoBaHNa Ha HOBOE, HaLeXHoe;

- perynmpoBaHnsa HanopoB B CETU, OCYLLECTBNSAEMOro opraHunsaumsammn BKX.

CHmkeHne BogonoTpebneHna HanpsMmyr oTpaxaeTcsa Ha  BOOOOTBEAEHUW.
Mo gaHHbIM PoccTaTa B uenom no Poccuinckon denepauum cpeaHnin pacxo CTOYHbIX BOA B
LICB cHusuncs ¢ 1995r. no 2013r. ¢ 42,3 0o 28 mMnH M°/cyT, T.e. Gonee yem Ha 1/3.
B KpynHbIX ropogax cHmxeHune bb1rio 6onee BbipaxeHHbIM 1 gocTturano 50 %.

BopooTBeaeHne no cuctemMe OOXOAEBOW KaHanu3auuu onpegensetcd crnefylowumu
drakTopamu:

- OXBATOM FOPOLCKUX TEPPUTOPUIA KOSTNEKTOPHOM CETbHD CUCTEMbI JOXOEBOW KaHanu-
3auum;

- XapaKTepuCcTukaMn TeppuTopun (ona BOLOHENPOHULAEMbIX MOKPbITUN, FPYHTOBbIX
NOBEPXHOCTEN, ra30HOB U T. M.);

- Jonen NoOBEepXHOCTHOro CTOKa, MPUHMMaeMoro (NocTynawLliero) B CUCTEMY ropoa-
CKOW KaHanusauuu;

- KNMMMaTU4EeCKUMN (hakTopamMm.

Kak no ycrnosusm o6pa3oBaHus, Tak U N0 CTENEHU 3arpsi3HEHHOCTUN pasnn4yatoT:

- JOXOEeBOW CTOK;

- Tanbl CTOK;

- NONINBOMOEYHbIE CTOYHbIE BOAbI.
1.1.3 3arpsAi3HeHuUs CTOYHbIX BOA, NOCerieHnn
1.1.3.1 3arpsisHeHUs1 rOpoACKUX CTOYHbIX BOA

CTO4YHbIE BOAbI NOCENEHUN 3arpsi3HEHbI, Npexae BCero, B pesynbTaTte X03AaNCTBEHHO-
ObITOBOM AEATENLHOCTM HaceneHunda. Takke npnbnmantenbHo 20 % — 40 % CTO4YHbIX BOA,

noctynaeT oT abGOHEHTOB, HE OTHOCSILLIMXCS K XXMUITOMY choHAY.
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OcCHOBHYO Maccy BeLLEeCTB, MPUCYTCTBYHOLLMX B CTOYHbIX BOA4aX, COCTaBMSAKT OpraHu-
Yyeckne coeamHeHus. B cTo4HOM BOAe MPUCYTCTBYKOT COTHWM OTAENbHbIX BellecTs, 6onbluas
4YacTb KOTOPbIX naeHTUMUMPYeTCa Kak Benku, Xxupbl 1 yrnesoabl. [lpuMeHnTeNbHO K 3aga-
YaM OYMCTKM CTOYHbIX BOA, COAEPXaHWE OpPraHUYEecKMX 3arps3HEHUN M3MEPSIIOT Konuye-
CTBOM KMCNOPOAA, PacxoQyeMOro Ha MX OKUCFIEHWE B XO4e MNPOBEOEHMUS aHaNUTUYEeCcKoro
onpeaeneHus:

- B Guoxummyeckom npouecce — BenuumHon BIK (buoxmmmyeckoe notpebneHve
kncnopopga). Micnonbaytot nokasatenu BIKs un BlMKqqq4, onpegensemsie nocne 5 n 20 cytok
WMHKyOaumnmn cooTBETCTBEHHO. Ha npakTuke Ucnonb3yoT, Kak npaBuno, nokasatenb blKs, oa-
HaKo, HopMmnpoBaHue npoussoauTcsa B BennunHax blMKqon.;

- B Xumm4yeckom npouecce — senudmnHon XIK (xmmuyeckoe notpebneHne Kucnopo-
na).

CoenvHeHna asota n pocdopa onpeaenstoT kak B popmMax MMHepanbHbIX cCOeanHe-
HUK, Tak 1 B popmMax obuiero asota n obuiero gpocpopa (B 0Te4ECTBEHHOW MPaKTUKE OYEHb
peako).

CT1ou4Hble Boabl nocenenun (kak MCB, Tak n MNCB) 3Ha4YnTeENbHO 3arpsi3HeHbl BakTepu-
SIMWU, BMpPYCaMu, NPOCTENLLMMN OpraHn3amamMm, cpeam KOTopbiX MOryT NpUCyTCTBOBaTbL BO30y-
AauTenu onacHblx 3aboneBaHuni.

lopofckne CToYHble BOAbl coAepKaT COTHU COeaUMHEHUN, N3 KOTOPbIX C TEXHOMOormye-
CKOW N 3KONOrMYECKON TOYEK 3PEHUS, C y4eTOM pa3baBneHus, 3Ha4yeHme nmetot He 6onee 30
(0606LWEHHBIN NepevYeHb KOHTPONMMPYEMbIX Ha NPaKTUKe 3arpA3HEHUn CTOYHbIX BOA MpuBe-
AeH B Tabnuue 3.3, pasgena 3,). Pesynbtathl aHanu3a (pakTM4yecknx OaHHbIX NO 3arpsi3HeH-
HOCTW CTOYHbIX BOA NpuBeaeHbl B pa3aene 1.3.8.

Mpwn, kaszanocbk 6bl, 6IM3KUX YCNOBUAX NPOMUCXOXAEHUA HE CyLeCTBYET ABYX NOTOKOB
"CB oguHakoBoro cocrtaBa. Pasnuniunsa Bbi3aBaHblI:

- NpMeMom (Unm OTCyTCTBMEM NpMeMa) NOBEPXHOCTHbLIX CTOYHbLIX BOA B CUCTEMY KaHa-
nnsauuu;

- YPOBHEM 61aroyCcTponcTBa Xnnoro oHaa NOCEeNeHnn;

- BEMIMYMHON yaenbHOro BogonoTpebnenuns;

- COCTaBOM NPON3BOACTBEHHbLIX CTOYHbIX BOS;

- UHTEHCUBHOCTbLIO MHpMNbTpaumm B TpybonpoBoabl (W60 akchunbTpauumn n3 Tpydo-
NnpoBOAOB);

- AONEeN KOHUEHTPUPOBAHHbIX MOTOKOB (3aBO3 M3 BbIrpeboB aBTOTPaAHCMNOPTOM, BO3-

BpaTHbIE NOTOKMN OT 06paboTkn ocaaka).
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BaxxHasa pacyeTHasa BenvmunHa — yaernbHoe KOMMYECTBO 3arps3HALLNX BELWECTB, No-
CTynawLmx OT 04HOro xutens (cm. Tabnuuy 1.3) [2]. STOT nokasaTenb UCNOMb3YHT, B 4YacCT-
HOCTW, Npu pacyeTax (Korga OOCTOBeEpPHble (hakTU4eckne AaHHble O CTOYHOW BoAEe OTCyT-

CTBYIOT N N3BECTHA TOJIbKO YNCJITEHHOCTb HaCeﬂeHVIﬂ).

Ta6n|/|ua 1.3— 33Fpﬂ3HeHHOCTb CTOYHbIX BOA M3 pacyeTa MNno yaeribHOMY KOJNIM4eCTBY 3arpA3HALLNX

BeLlecCTB, NOCTynarwmnx ot 0O4HOro XUtens

Konniectso sarpAansitoLLinx KoHLeHTpaLmsa 3arpsasHeHun B
MokasaTens BELLLECTB HA OAHOIO XUTENS, CTOuHO BOge, Mr/n **
r/cyT *

B3BelleHHblE BellecTBa 65 217

BINKs HeocBeTNEHHOW XXMAKOCTH 60 200

A30T 06Lwmn 13 43

A30T aMMOHUMHBIX Conewn 10,5 35

docdop obLmn 25 8

docdop docdartos P-PO, 15

* [Mpu obecneveHHocTn 85 %.

* [pu Hopme BogooTBeaeHus 300 n/4yen B CYTKW.

Mpon3BOAMTENBHOCTL OYUCTHBLIX COOPYXXEHW MO MOCTYNalwLWMM OpraHM4yeckuMm 3a-
rPA3HEHUAM MPUHATO OLEHMBATb BENMYUHOW 3SKBMBANEHTHOro 4ucna xutenen (34YXK).
3a Q4YX npuHMmaeTca macca opraHudeckoro 3arpsasHeHna no bIKs, pasHas 60 r O (popmy-
na pacyeta — cMm. pasgen 1.5). B EC aTy xapakTepucTuKy MCNonb3yloT Ans uenem HopMu-
pOBaHUs.

C noHatnem O4X cBsizaHa BakHasi 3aKOHOMEPHOCTb hopMmupoBaHus Harpy3kmn Ha OC
"CB: cHWKeHue pacxoga CTOYHbIX BOA, BbI3BAaHHOE TOSIbKO 3KOHOMMWEN BOAbI, HE NPUBOANT K
YMEHbLUEHNIO Harpy3kn no 3arpsasHsiowmnm Bewectsam Ha OC, a nuwb K YBENUYEHUIO KOH-
LueHTpauun aTnx s3arpasHeHnin. 3a 20—25 net cHmkeHus nputoka Ha OC MCB peanbHoe cHu-
XEHWe Harpysku no 3arpsi3HEHWsSIM NPOM3OLUSIO TOMBbKO 3a CYET 3aKPbITUS NMPOMbILUSIEHHbIX
NpeanpusTUiA B HAacCeNEeHHbIX NyHKTaXx.

Hapsagy ¢ namepsiembiMn BenMYMHAMKM 3arpsi3HEHHOCTN CTOYHbIX BOL, OHU XapaKTepu-
3yl0TCS HanuumMem rpyboamncnepcHbIX MexaHU4Yecknx npumecein: otbpocos 1 necka. Nx konu-
4YeCTBO B CTOYHbIX BOAAX HE U3MEpPSETCS B BUAY NPAKTUYECKON HEBO3MOXXHOCTU afeKkBaTHOIro
npob6ootbopa. KonnyectBo 3TMX 3arpsi3HEHUN BbIHY)XAEHHO onpegenseTca nytem mamepe-
HUA NX (PaKTMYECKN YMOBIIEHHbLIX 0OBEMOB, YTO He BKMNOYaeT B cebs yacTb 3arpsasHeHun,

He 3adepXaHHbIX Ha CTaaun npouexnBaHnAa N oTaeneHnd rnecka.
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3arpasHaLwme BelecTBa X03AMCTBEHHO-ObITOBOrO MPOUCXOXAEHUS, OTHOCUMbIE K
TN BOCB, obpa3sytoTca He TONbKO B XWITIOM CEKTOpEe, a ApYyrve 3arpsAsHsiolme BellecTBa
(ycnoBHO HasblBaeMble B HACTOSILLEM CMPaBOYHUKE TEXHOIMEHHbIMU 3arps3HeHUsAMn) —
He TONbKO Ha NPOW3BOACTBEHHbLIX NPeanpuaTusx. [aHHble aHannsa CTOYHbIX BOA OT XKWUIT0ro
cekTopa [3] nokasblBaloT, YTO B UX COCTaBe ONpeaenstoT BeCbMa CyLLeCTBEHHbIE KOHLEHTpa-
umm HedtenpoayktoB (Macna kocmeTtudeckux cpeacts), CIAB, deHornos (B TOM yucne u
€CTECTBEHHOIO NMPOUCXOXOEHWUS).

McTovHMKamMm NoCTynneHns Tsxenblx MeTannoB (MUKPOSIEMEHTOB — Mean U LiMHKa) B
ObITOBbIE CTOYHbIE BOAbI ABMSETCH UX notpebneHne ¢ nuwen, a Takke B cocTaBe BUTaMu-
HoB. Kpome TOro, UuHK, Mefb, a Takke XpOM KOHTaKTUPYT C BOOONPOBOAHOM BOOOMW Kak Ma-
Tepuarnbl BHYTPEHHUX MOKPLITUMA TPYO (UMHK), COCTaBHble 4YacTu natyHn (Medb W UWHK), U3
KOTOPOW U3roTOBfEHbl CMECUTENU U pasfnyHble Apyrne YCTPOMCTBA Ha BHYTPEHHUX CeTaX
BOAOCHabXeHUs, a Takke BHELUHWE NOKPbITUA BOAOPa3bOpHbIX YCTPOMUCTB U APYIUX dfieMeH-
TOB (XpOM).

Takke TAXenble MeTannbl MOryT B CyLLECTBEHHbIX, OTHOCUTENbHO MOK.6x0s KONUYeE-
CTBaX, HAXOAMUTCHA B BOOOMNPOBOAHOM BOAE, YTO HE NPOTUBOPEYUT CaHUTaAPHbIM HOpMaM, KO-
TOpble Ha Heckonbko nopsakos (No mean — B 1000 pas) Bbiwe gaHHbIX MOK. Ha npaktuke
NOBbILLEHHbIE KOHLIEHTpaUuM TakMx BewecTB B NUTbEBOM Bode 0OycrnoBneHbl bonblien Yya-
CTblO X €CTECTBEHHbIM MPUPOAHBLIM CoLEePXKaHUEM.

C npupogHon BOOOW B 3HAYUTENbHbLIX KOMMYECTBaxX MOryT MOCTynaTb Takve BeLle-
CTBa, Kak Meb, UMHK, MapraHeL, antoMUHURA, xeneso. Tspkenble MeTansbl MOryT NocTynartb
B NMOBEPXHOCTHbIE WUCTOYHMKM C HapYLUEHHbIX WU MPUPOAHLIX NaHgwadToB, 0COBEHHO npu-
YPOUEHHBIX K BrIM3KoOMY 3aneraHuio KopeHHbIX nopog unu xun. CogepxaHune xenesa B noa-
3eMHbIX BOAAX B 3HAYUTESbHbIX KONMYECTBaX XapakTepHo Anis 60NbLLON YacTn TeppuTopum
Poccuinckon ®epnepaunn.

Takke CylWecTBEHHbIE KONMMYECTBA BbILLEONUCAHHbBIX 3arpPA3HAOLWNX BELECTB nona-
AaloT B CTOYHbIE BOAbI HA MUKPOMPeAnpuATUAX, 3aHMMaLWmnxcs 66IToBbIM 0BCnyXnBaHnem
HaceneHusi, B TOM 4ucrie B aBTOPEMOHTHbIX MaCTepPCKUX, MpavyeyHblX, XMMYMUCTKaxX, mMeau-
LUMHCKUX N YY4EOHbIX YyYpexaeHUsaX, Ha KOTOpPbIX HE MOryT ObITb NMPUMEHEHbl METOAbI SIoKanb-
HOM OYUCTKMW.

M HanpoTuB, CTOYHbIE BOAblI O4EHb MHOMMX abBOHEHTOB, HE OTHOCSLLMXCS K XKUIOMY
doHAy, B 3HAYUTENbHOM CTeneHu PopMUpPYyTCH B OCHOBHOM B pesyrbTaTe XO35MCTBEHHO-
ObITOBOV AEATENbHOCTM, aHaNOrMYHOM XNnomy oHay.

[Ana cTo4yHbIX BOA 0oOLecnnaBHbIX U NIMBHEBbLIX CUCTEM BO4OOTBEAEHUS (a Npu Bbipa-

)KEHHOW MHUNbTPaUMM — 1 Ans O6bITOBbIX CUCTEM BOAOOTBEAEHWS) Pa3NNYHbIA BKNaa Tex-
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HOreHHbIX 3arpsisHeHun obycnaenvBaeTCs Takke MPUEMOM MOBEPXHOCTHbIX CTOYHbIX BOA,
KOTOpble He TOSMbKO coAepXaT TakMe XapakTepHble 5151 MOBEPXHOCTHOrO CTOKa 3arps3HeHus,
Kak B3BELUEHHblE BELLECTBa U He(PTENPOAYKTbI, HO U MOTYT coaepXaTb psg meTannos, oby-
CNOBSIEHHbIN NX MOBbIWEHHLIM COAepPXaHNEM (reOXMMMUYEeCKn OOH) B NOA3EMHON (FPYHTO-

BOW N Bonee rnyboknx noa3eMHbIX FOPU3OHTOB) BOAE.
1.1.3.2 3arpsi3HeHUsi NOBEPXHOCTHbIX CTOYHbIX BOA

OCHOBHbIMM 3arpA3HALLNMMU KOMMNOHEHTAMWN MOBEPXHOCTHOrO CTOKa, hopmupytoLLe-
rocsi Ha cennTebHbIX TEPPUTOPUAX NOCENEHUIN, ABMASOTCHA NPOAYKTblI 3PO3UN NOYBbI, CMbIBa-
eMble C ra3oHOB WM OTKPbITbIX FPYHTOBbLIX MOBEPXHOCTEN, Mblflb, OLITOBOW MYyCOp, BbiMbiBae-
Mbl€ KOMMOHEHTbl AOPOXHbIX MOKPBLITUAN U CTPOUTENbHBIX MaTepuanoB, XpaHSLWMXCA Ha OT-
KpbITbIX CKNagcKux nnowagkax, a Takke HedTenpoayKTbl, nonagawline Ha NoBEepXHOCTb
Bogocbopa OT aBTOoTpaHcMNopTa M Apyron TexHukn. Cneumdumyeckue 3arpasHsoLwme Komno-
HEHTbl BIHOCATCSA NOBEPXHOCTHLIM CTOKOM, KaK NpaBuso, C TeppUTOpUA NPOMBbILLIIEHHbIX 30H
U nonagarT B HEro U3 NPM3eMHON aTMocgepsbl.

B oTaenbHbIX HaceneHHbIX MyHKTax, B 0COBEHHOCTU B KYpOPTHbIX ropogax tora Poc-
CuM1, NO NPUYNHE HeJOCTAaTOYHOrO Pa3BUTUS CETU FOPOACKON KaHanu3auuun, B CUCTEMbI LOX-
AEBOV KaHanu3aumm ocyLLecTBnseTcs copoc X039MCTBEHHO-ObITOBbIX CTOYHbIX BOA.

B MNCB morytT nonagaTtb crneunguyeckne sarpsisHeHusl, CMbIBaeMble C TEPPUTOPUMN,
npunerawwmx K MPOMBbIWSEHHBIM NpeanpuaTnaM (HO MM He NpuHagnexawmx), a Takke
CTOYHble BOAbI psida NPOM3BOACTB, HE pa3pelleHHble 6e3 OYMCTKU K Npuemy B AOXOEBYIO CU-
CTeMy BOAOOTBEAEHMS, Takne Kak aBTOXO3SNCTBa, aBTOMOWKMK, NpeanpusaTus obLecTBeHHO-
ro NuTaHua n ObiToBoro obcnyxueaHusa. B page noceneHun, tam, rge 3TM HegonycTUMble
NPaKTUKN MOMNy4Ynniv pacnpocTpaHeHne, a Takke Npu HeyaoBNeTBOPUTENbHOM CaHUTapPHOM
COCTOSIHMM BOOOCOOpPHLIX BaccenHoB ypoBeHb 3arpsisHeHHocTu NCB cneundmnyecknmm kom-
NMOHEHTaMM 1 MO MUKPOBMONOrMYECKMM NokasaTenam NpubnumxkaeTcsa K nokasaTensam 3arpsis-
HeHus1, xapakTtepHbim anga MCB.

Bce 3arpsasHsaowme BelecTsa, NpMCyTCTBYOWME B NOBEPXHOCTHOM CTOKE MOCENEHUN,
pas3gensoT Ha:

- MUHeparsbHble U OpraHU4ecKkne NpMMecu eCTeCTBEHHOro NPOUCXOXAeHus, obpasy-
owmeca B pesynbTate abcopbuum rasoB U3 atMocgepbl U Npu 3po3nKn NOYBLI, B TOM YUChE:
pacTBOPEHHbIE OpraHMYeckMe U MUHeparbHble BeLlecTBa, a Takke rpyboamcnepcHbole npu-
Mecu (YacTuupbl Necka, rmuHbl, rymyca);

- BelllecTBa TEXHOrEHHOro NPOUCXOXAEHUsA B pasnuyHoOM (ha3oBO-AUCMEPCHOM COCTO-

AHUN! HerTeI'IpOLI,yKTbI, BbiMblBa€éMbl€ KOMMOHEHTbl OOPOXHbIX I'IOKprTVIVI, coeanHeHuna T4a-
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xenbix metannos, CIMAB n gpyrme KOMMNOHEHTbI, NepeYeHb KOTOPbIX 3aBUCUT OT Npodoumns
npeanpusaTUi MECTHOW NPOMbILLIIEHHOCTH;

- bakTepumanbHble 3arpsi3HeHUs1, NocTynatowme B A0OXKAEBYHO KaHanM3auuo npu Heyno-
BNETBOPUTENBbHOM CaHUTAPHO-TEXHUYECKOM COCTOSIHUM TEppUTOpUM U KaHaNU3aumOHHbIX
ceTen.

YcpenHeHHble AaHHble No yAenbHOMY BbIHOCY €CTECTBEHHbIX MpUMecen ¢ A0XAEBbIM
CTOKOM C TeppuTopun 60nbLUMX rOpOA4OB MpW NMAOTHOCTM HaceneHus, 6rnmskon k 100 yen/ra,
a TaKke CpegHUX U MarblX ropodoB C COBPEMEHHbBIM YpPOBHEM BnaroycTponcTBa nNpmMBeaeHbl

B Tabnuue 1.4 [4].

Tabnuua 1.4 — YaenbHbI BbIHOC 3arpsi3HAOLLINX BELLLECTB C TOPOACKUX TEPPUTOPUI

3arpasHstoLme KOMNOHEHTbI YpenbHbI BbIHOC, Kr/(ra-rog)

B3BeLLEeHHble BellecTsa 2500 Y

OpraHquCKme BellecTBa Nno nokasartenam:

- XMNK 1000
- BMK5 140
Hedrenpoaykrsl 40
BuoreHHble anemMeHTbI:

- coeMHeHMs a3oTa 6

- coenHeHunsa gocdopa 15

Y ina manbIx 1 cpeaHUX ropofioB CO CTapoi Mano3TaXHON 3aCTPOIKOI N He0CTaTOUHBIM YPOBHeM 6na-
roycTponcTBa yCpeLHEHHbIV yaenbHbIN BbIHOC B3BELLEHHbIX BelecTB Ha 20 % GonbLue.

Mo ocTanbHbIM NOKa3aTensam Npu OTNNYMK cenuTEBHOW NNOTHOCTU OT BenuumHbl 100 Yyen/ra ncnonb3yoT
nonpaBoYHbIN kKoadduuneHT, paBHbin /100, roe M — cenutebHas NNOTHOCTb HAaceneHus paccmaTpuBaemMo-

ro obbekra.

XapakTepHbiM 1 Hanbonee onacHbIM AN BOOHbIX OOBLEKTOB ABNSAETCS 3arpsi3HeHue
NOBEPXHOCTHbIX CTOYHbLIX BOA4 HEPTENPOAYKTaMMU, Kak nNpaBuino, copbupoBaHHbIMM Ha B3BE-
LLIEHHbIX BELLLECTBAX.

Pas3bpoc 3HaueHun 3arpsisHeHHocTu [CB ropoackux noceneHnm no OCHOBHbIM 3a-
rPA3HAOLNM KOMMOHEHTaM ropasgo 6onbuwe, yem y NCB, n MmoxeT gocturatb ABYX nopsia-
KOB.

Ha 3arpsasHeHHocTb [1CB B CTOPOHY NOHWXEHUS BNUSET NMPUTOK MHPUNbTPALMOHHBIX
N OpeHaxHbIX BOA (Tak HasblBaeMbli COOCTBEHHbIM pacxod Komnekrtopa). OTW BOAbl, Kak
npasuno, cnabo 3arpsiaHeHbl. [1o nverowenca nHpopmMmaunmn, MHTEHCUBHOCTb 3TOrO NMPUTOKA

TakoBa, YTO B Nepuoa OOXAEN Manon MHTEHCUMBHOCTM OH CrMocoGeH B HECKONbKO pa3 pas-
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0aBnsATb 3arpsi3HeHHbIE MOBEPXHOCTHLIE BOAbI [5]. MNMponcxoxaeHne cobCTBEHHOMO pacxoaa B

3HAUYUTENbHOWN CTENEHM CBSI3AHO C APEHMPOBAHNEM YyTeYeK U3 CUCTEMbl BOAOCHABXEHUS.
1.1.4 Cneunduka ycrnoBuir KOHTPONS pacxoda U 3arpsisHEHHOCTU CTOYHbIX BOA.

'CB xapakTepu3yloTcsl HepaBHOMEPHOCTbLIO pacxofa 1 HernpeackasyemMocTbio coCcTaBa
BO3MOXHbIX 3arpsi3HAIOWNX BeLLeCTB. OTO 3aTpyaHAEeT MPOM3BOACTBEHHbLIA KOHTPONb Kak
npeanpusaTMem-aboHeHTOM, Tak 1 opraHusaumen BKX.

Mpobnembl yCNOXHATCA AENCTBUEM crneayowmnx 00 bekTUBHbIX (aKTOPOB:

OTO CBAA3aHO C AENCTBMEM CreayloWmnX 00 beKTUBHbIX (haKTOPOB:

- NI3MEepPEHNE OTHOCUTENBHO HEeBONbLUMX Pacxof4oB CTOYHbIX BOA BeCcbMa 3aTpyaHU-
TenbHO. OTO CBA3aHO Kak C 6e3HanopHbIM XapakTepoM OBWXEHUS CTOYHOM BOAbl B Tpybo-
npoBogax, Tak U C HanNM4YneM B CTOYHbIX BOAax pasHOro poga rpyboamcnepcHbix 3arpsisdHe-
HUA N UCTOYHUKOB BroobpacTaHunin, KOTOpble He AalT BO3MOXHOCTU NPUMEHATb ANa yyeTa
CTOYHbIX BOf obopyadoBaHue, Ucnonb3yemoe B BOAOCHabXeHuMW. Ha pbiHke cylecTByloT
npubopbl, B TOM YUCIE 3MEKTPOHHbIE, CNocobHble (MO Aeknapauun nponssoguTenen) nsme-
pATb HebonbLIMe pacxodbl CTOYHbLIX BoA B Be3HanopHbIX Tpybonposogax. Ho ctoumMocTb mx
OYeHb BbICOKA, YTO MPY HanMynMm HECKOJSTbKMX BbIMYCKOB OYeHb 3aTpaTHO AN aboHeHTa;

- o4eHb BonbLuyto Npobnemy nNpeacraBnaeT agekBaTHbIM NPo6ooTbop npu HeGONbLUNX
pacxofax CTOYHbIX BOA, YTO CBSA3AaHO C TEXHUYECKOW HEBO3MOXHOCTLIO (6€3 MCnosnb3oBaHUs
aBTOMaTU4eCcKnx NpobooTOOPHNKOB) 0TOBpaTh NPO6bLI U3 SIOTKA KaHanNu3auMoHHOro konoaua
npyv HeQOCTAaTOYHOM Crioe CTOYHbIX BoA. K coxaneHuio, npuMeHeHne aBToMaTU4eCKMx npo-
600TOOPHUKOB KpanHe peako, B TOM YUCHe MO NPUYMHE UX 3HAYUTENBHOW CTOUMOCTMU;

- BHYTPUCYTOYHAsA MHaMMUKa pacxofa U KOHLUEHTpauumn 3arpsisHeHn.

[MpakTnyeckn oTCyTCTBYET BO3MOXHOCTb LiefieHanpaBneHHOro BO34eNCTBMS Ha COCTaB
CTOYHbIX BoA. B coBpemeHHon cutyauum 75 % — 85 % mnx obpasyeTcs B XKUITOM CEKTOpE, Ha
KOTOpPbIN HE pacnpOCTPaHATCA HUKaKNe perynartopHble BO3AENCTBUS (3a peakuM UCKMoYe-
HMEM BO3MOXHbIX MEpP CO CTOPOHbl OpraHu3auuu, 3KCNIyaTUpyoLWen MHOroKBapTUPHbLIN
AO0M, B Cflydae 3aCopoB KaHanM3aumoHHbIX TpybonpoBOAOB NPy HaNM4MmM goka3aTenbCTB BU-
Hbl Xunbua). CoBpeMeHHble OblITOBbIE CTOYHbIE BOAbl XapakTepU3ylTCA OLLYTUMbIMUA KOH-
ueHTpaunammn HedpTenpoayktoB (1-3 mr/n), CIIAB, deHonoB (kak NpPOAYKTOB XW3Heaes-
TENbHOCTK), UMHKa, Mean 1 Apyrux BewecTB. 3a nocrneaHee OecATUNeTMe B HECKONbKO pas
Bblpocnn koHueHTpauum CIMAB n doctopHbix coeanHeHun (pocdatoB) B pesynbTate mx
NCNoNb30BaHMSA B Ka4eCcTBe OEeTEPreHTOB B ObITY.

C6pocbl npeanpuaTMn-aboHEHTOB PerynupyroTcs psgoM HOPMAaTUBHBIX akToB, npen-

nucbiBaoLWMM MM cobntogaTtb AoNyCTUMbIe KOHUeHTpauun. OgHako dakTnyeckoe BbIMOSHe-
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HMe 3aTUx TpebOoBaHUIM Ha MpaKTUKe He Bcerga MoXeT ObiTb HageXXHO NMPOKOHTPONMPOBAHO.
Psan npousBoAcTB, SABMNSAOLWMXCA HENPEPLIBHbIMU, MOXET OblTb NMPOKOHTPONMPOBAH OTHOCU-
TenbHO nerko (c yyetom npobnem otbopa npob, onncaHHbIX Bbiwe). MNMponssBoacTea C npe-
PbIBUCTbIM NPOU3BOACTBEHHBLIM LIMKITOM, K COXaneHuto, Yacto obragatoT U Nosb3yTcsa Tex-
HUYECKMMWN BO3MOXHOCTSIMU MO YMEHbLUEHNIO COPOCOB NPy NPOBEAEHUUN KOHTPOSIbHOIO OT-
6opa npob. N3BecTHa Takke npobrnema HegOCTaTOYHOW JOCTOBEPHOCTM OTYETHOCTH.

M Tem Bonee HEKOHTPONMMpPYEMbI MOMEHTbI 3anmnoBbIX COPOCOB, B 0OCOGEHHOCTU, KOraa
CO CTOYHbIMM BoAamu cbpacbiBaloTCA XUOKMe OTXOAbl MPOM3BOACTBA, OCAAKM NOKanbHbIX
OYUCTHbBIX COOPYXXEHUI, HEKAYEeCTBEHHAsA NPoAyKUNsA NGO Chipbe.

B KpynHOM HaceneHHOM MyHKTEe Ha NpakTuke OBHapy>XMTb BMHOBHOIO B 3annOBOM
cbpoce BecbMa 3aTpyaHUTENBHO, @ Ha YPOBHE AoKa3aTenbCTB (hakta cbpoca aona cyga —
MHOrOKpaTHO TpyadHee.

CeepxHopmaTuBHbIe COpPOCHI MOTyT (PUKCUPOBAaTLCA MyTEM MPUMEHEHUs cneuunarnb-
HbIX MOCTOB KOHTPONsi COPOCOB C WCMNONb30BaHMEM aBTOMaTU4eCKMX MNpo6ooTOOPHMKOB
n (Mnn) aBTomMaTU4eCcKkMx aHanmsatopoB. OgHako CTOMMOCTb TONbKO 0bopyaoBaHus Ans Ta-
KOro nocta o4YeHb BbiCOKa. TexHnyeckasa pabodasa rpynna He pacnoniaraet nHgpopmaumen o
Hannyum B Poccurckon degepaunmn Ha Bbinyckax aboOHEHTOB TakMx NOCTOB, NpeaHa3Ha4yeH-
HbIX 4NSA KOHTPOSISi CO CTOPOHbI OpraHmnsauuu, akcnnyatmpyrowen LICB.

BoamoxxHocTn BnnsiHua Ha coctas NCB, nocTtynatwowmx Ha O4YMCTKY, BECbMa BbICOKM.
K Takmm BO3MOXXHOCTSIM, Hanpumep, 0THOCATCS:

- NoadepxaHue ynuu ropoga B nopsiake, cBoeBpeMeHHasi ybopka Mycopa C ynuu, He-
AonyLieHne CTUXUNHBIX CBasok;

- OPraHn3aLUMOHHO-TEXHNYECKME MEPONPUATUSA, HanpaBfeHHble Ha COKpalleHue Bbl-
HOCa MpuUMecen 3a CYeT opraHM3auuu perynsipHon yOopku Tepputopun, NoadepkaHue ro-
pPOOCKMX MarucTpanen u ynuu B nopsiake, CBOEBPEMEHHbIN PEMOHT OOPOXHbIX MOKPbLITUN, a
TaKkKe orpaxaeHue 30H o3eneHeHus Goparopamu, UCKNHYaLWMMN CMbIB FTPyHTa BO BpeMs
WHTEHCUBHbIX NIMBHEBbLIX AOXAeW, ybopka Mycopa C OBOPOBbLIX TEPPUTOPUIA, HeaoNnyLeHue
CTUXUMHLIX CBarioK, opraHm3aumns yoopku 1 BbiBO3a CHera ¢ aBTomarucrpanemn, CTOSHOK aB-
TOMOOMNBHOrO TpaHcnopTa n T . 4.;

- Hagnexawjas BepTuKanbHasi NaHWpPOoBKa, NPENSITCTBYHOLWAA CMbIBAaHUIO FPyHTa Ha
TPOTYyaphbl U NPOE3XNEe YacTh ropoaa;

- HegonylleHne pasnMBoB aBTOMOOUITBLHOIO TONAMBa 1 Macna.

Ho 3T BO3MOXHOCTU HaxoOAaTCHA BHE Cpepbl KOMNETEHUMN OpraHu3auum, aKcnnyaTu-

pytowmx LICB.
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OpHako oHM MoryT BNuATbL Ha cbpockl MCB oT TeppuTOopmin NPOMBbILLIEHHBLIX Npea-
NPUSATUIA, NYTEM CBOEBPEMEHHOIO KOHTPOMS CTOYHbIX BOA, BbIABNEHUS NOAKM0YEeHUN cbpoca
NPOMBILLMIEHHBIX U XO3ANCTBEHHO-ObITOBLIX CTOYHbIX BOA B AOXAEBYH ceTb. HO 3TO o4eHb
Tpyaoemkasa paboTta, Tpebyrowasn Hanmunsa cneumanbHoOro obopyaoBaHusa ANsa TeNenHcnek-
LUK ceTen Ans BbISBNEHUsI HE3aKOHHbIX BPE30K.

C y4eTOM U3NOXEHHOrO crieayeT KOHCTaTUpoBaTb criefytoLlee:

- BO3MOXXHOCTW opraHusauum, akcnnyatupytowmx LUCB, BnuaTe Ha coctaB Cbipbs, Mno-
cTynatouwiero Ha o06paboTky (T. €. CTOYHbIX BOJ), BECbMa 1 BECbMa OrpaHuyeHbl;

- COCTaB CTOMYHbIX BOJ MMeeT BEepOSTHOCTHbIA XapakTep, 0COOEHHO MOBEPXHOCTHbIX
CTOYHbIX BOA, KOHLEHTPALUN OCHOBHbIX 3arpA3HSIOLWMX KOMMOHEHTOB B KOTOPbIX N3MEHSIOT-
Csl B TEYEHNEe OAHOro AOXAA OT MaKCMMarnbHO BO3MOXHbIX 40 Hyns. JTlobble BeNnYunHbI, Npu-
HUMaeMble ANSA pacyeTOB COOPYXEHWUN, OOMKHbI MMEeTb BEPOSTHOCTHYH OLEHKY (MpOoueHT

ob6ecnevYeHHOCT AaHHON BENUYMHDI).
1.1.5 HepaBHOMepHOCTbL o6pa3oBaHusi FCB

lMoHATMe HepaBHOMepHOCTU Obpas3oBaHMA OTHOCAT Tonbko K [CB, Tak kKak pacxop
NMCB onucbiBaeTCs WHbIMU, BEPOSATHOCTHbIMU, 3aKOHOMEPHOCTSIMU, CBSA3@HHbIMM C aTMO-
chepHbIMU ABNEHNAMMN.

MpUTOK CTOYHBLIX BOA, B 3HAYUTENBHOM CTENEHN HEPABHOMEPEH, YTO OTpaXKaeT CyTou-
HbI N CE30HHbIN PUTM XWU3HW HaceneHus U paboTbl NPOMBbILLNIEHHOCTU. HepaBHOMEPHOCTb
BblpaXkaeTcs Kak YyacoBas (B TeY4EeHME CyTOK) U cyTovHas (B TeyeHue roga). Yacosasa HepaB-
HOMEPHOCTb, Bblpa)xaemasi 4YacoBbiM KO3(PULMEHTOM HepaBHOMEPHOCTU (Kuac); yBENMUM-
BaeTCHA NpW CHWXEHUW yAenbHOro BogonoTpebneHuns B pesynbtate Mep 3KOHOMUN BOAbl BO-
AOoKaHaroM 1 HaceneHnem.

UeM MeHbLUe HaceneHHbI NYHKT U KOpode KaHanusaunoHHas ceTb, TeM bonee Bbipa-
XeHbl CyTouYHble KonebaHusa nputoka ctodHbix Boa Ha OC CB (Bbiwe Kuyag).

OCHOBHblE NMPUYMHbI CYTOYHOW HEPABHOMEPHOCTHM B TEYEHME roaa:

- CE30HHbIE N3MEHEHNS YNCNEHHOCTN HacemneHHbIX MYHKTOB (OTTOK HaceneHus us ro-
pOOoOB, MPUTOK B KYPOPTHbIE 30HbI);

- peskme yBenuyeHusi NOCTYNNEHNA NMBHEBbIX BOA4 B Nepuoabl CUMbHbIX JIMBHEN U
CHEeroTasiHus.

[HN ¢ MakcMmarnbHbIMU NPUTOKAMWN CTOYHbLIX BOA B LEHTPann3oBaHHY CUCTEMY BO-
pootBeaeHus CB, kak npaBuno, NpuxogaTcs Ha OCEHHMI CE30H, Koraa Ha OOHEe YCTOMYUBO-
ro yBenUYeHUsi eXeaHEBHOro NMPUTOKa ObITOBbIX CTOYHbLIX BOA HEpenku 3aTskHble A0XAW,

nnbo Ha nepunon BeceHHero CHerotasaHuA.
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MpumennTensHo k NMNCB HepaBHOMEPHOCTb MOCTYMNSIEHNS CTOKOB B CUCTEMY BOAOOT-
BeEHNS HACTOSIbKO BenuKa, YTO MMEET onpedensiiollee 3Ha4YeHne, Kak npu pacyeTte ceTu
AO0XOEBOW KaHanu3aummn, Tak U COOPYXeHU o4nCTKN. B GonblUMHCTBE cnyyYaeB BeCb 00beM
NOBEPXHOCTHbIX CTOYHbIX BOA B Nepuop BbiMageHUs NMBHEBLIX UMW 3aTSXKHbIX ManoOUMHTEH-
CUBHbIX JOXOen He MOXeT OblTb HanpaBfeH Ha OYMCTKY MO TEXHUKO-IKOHOMWUYECKUM COO0B-
paXkeHusIMm.

CornacHo CI132.13330-2012 [2] Ha OYUCTHbIE COOPYXEHUS OOSMKHA OTBOAUTLCHA
Hanbonee 3arpsi3HeHHas YacTb NOBEPXHOCTHOrO CTOKa, KOTopas obpasyeTcs B nepnonbl Bbl-
nageHust OXAen, TasiHUsl CHera M OT MOWKU JOPOXHbIX MOKPbITUA B KONMYECTBE HE MEHee
70 % rogoBoro obbema cToka Ons cenuTeOHbIX TEPPUTOPUA U NMOLAAOK MPeanpusaTui,
ONU3KMX K HUM NO 3arpA3HEHHOCTU, N BCEro oObema CTOoKa C NoLwaaoK npeanpusaTun, Tep-
PUTOPUS KOTOPbLIX MOXET ObITb 3arpsi3HeHa cneumduyeckMMmn BELLECTBAMU C TOKCUYHbBIMMU
CBOWCTBaMM UMW 3HAYNTESTbHBIM KONIMYECTBOM OpPraHMYeCKMX BELLLECTB.

O6Gs3aTernbHbIM 3rIEMEHTOM coopyXeHun ounctkm NCB asnsaowme akkymynupytowime
pesepByapbl, BbIMOMAHALLWNE PYHKLMUN HE TONBbKO HAKOMMEHNSA CTOKa, HO N ero YCpeaHEHNS v
4YaCTMYHO — OCBETNEHMS.

[MoBEPXHOCTHbIE CTOYHbIE BOAblI C TEPPUTOPUIN MPOMBILLSIEHHBIX 30H, CTPOUTENbHbIX
NIoWaaokK, CKNagCKMX XO3AWCTB, aBTOXO3AWCTB, a Takke 0CODO0 3arpsi3HEHHbIX y4acTKOB,
pacnonoXeHHbIX Ha CcenUTeBHbIX TeppuTopusax noceneHun (6eH3o3anpaBOYHble CTaHLUW,
aBTOCTOSAHKM, aBTOOYCHbIE CTaHLUWUKN, TOProBbl€ N TOProBO-IOMMCTUYECKME KOMMMEKCHI U Ap.),
nepen cbpocom B LEHTpanu3oBaHHble cuctembl BogooTBeneHuss TCB wnu MNCB gomkHbl

noaBepraTbCA O4YMNCTKE Ha JNOKalibHbIX OYNUCTHbIX COOPYXKEeHUAX.
1.2 OumncTka cTouHbIX Bog LICB HaceneHHbIX NYHKTOB

1.2.1 3agaum n metoAbl OMUCTKN CTOUYHBLIX BOA

MogoTpacnb OYUCTKM CTOYHbLIX BOA BO3HMKNA B Poccum B KOHUe XIX — Hadvane
XX BeKka npakTuyeckn 0gHOBPEMEHHO C CUCTEMAaMMU KaHanuaauum.

MpencraBneHns o ToM, NOYEMY U A0 KaKOW CTENEeHU Hago YMCTUTb CTOYHbIE BOAbI NO-
ceneHun, B nocriegHue 120 neT HeOAHOKpATHO U3MeHANUcb. Bcerga B ero ocHoBe nexarno
npeacraBneHne o HeobXxo0AMMOCTU 3aLUTbl BOAHBIX OOBEKTOB OT 3arpA3HEHUS, OAHAKO Lenu
N HanpaefeHnsa 3TOM 3alLnTbl NocneaoBaTeSNIbHO PacLUMPANUCE MO Mepe yrnybneHns 3aHaHun
0 npoueccax B BOAHbIX 06beKTax N 0 COCTaBe CTOYHbIX BOA. M3HayanbHO, Kak yXKe cka3aHo,
npecrnegoBanacb B OCHOBHOM Liefib 3aliMTbl ICTOYHMKA NMUTLEBOrO BOAOCHAGXEHMWS, NO3TO-

MY B Havare pasBuTUA oTpacnu, BO BTOpou nonosuHe XIX Beka, nofd 3arpAa3HeHnsaMu nogpa-
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3ymeBanu ocefaroline opraHuyeckue BeLecTBa, ANs yaaneHnsa KoTopblix bbinn paspaboTta-
Hbl OTCTOMHWUKM pasnU4YHbIX KOHCTPYKUMA, 3aTeM, C Hadana XX Beka, — Takke U opraHude-
ckue 3arpsasHeHus. NMpakTuyeckn cpasy yHMBepcarnbHbIM METOAOM MX yaaneHusa ctana ouo-
norvyeckas o4ncTka (Tak HasblBaemas BTOpUYHas, nocne nepBuYHOn — B OTCTOMHMKAX), KO-
TOpas, Ha4yaB pa3BUBATLCSA Kak MeTon eCTEeCTBEHHOM O4YucTku (nons cunbTpaumm, uonpy-
Abl), ObICTPO TpaHcdopMMpoBanacb B WCKYCCTBEHHbIN Mpouecc. TexHONnorMm O4YMCTKM B
aspoTeHKax (C NOMOLLbIO aKTUBHOIO uUna — HeNpUKpenseHHOro coobLecTsa MMKPOOpPraHma-
MOB) 1 B BuodpunbTpax (C NOMOLLBI NPUKPENSIEHHON BUOoNMeHKN) by paspaboTaHbl Npak-
TMYeCKn opHoBpeMmeHHo. OAHako BHavane npenMmyLLlecTBEHHoe pa3sBuTne (o0cobeHHo B
CCCP) nonyyann webeHoyHble 6UOPUNBETPLI Kak 6ofiee NpocTble  COOpPYXEeHUs,
He Tpebylowme cneumanbHoro obopyaoBaHusa (BO34yXOL4YBHbIX arperatoB M aspaTopoB).
Ha ypoBHe BnnoTb Ao manbix 1 Hebonbwmnx OC MBC (B TepMmmnHonorum Tabnuupbl 1.18) atn
COOpPYXEHNA ObInn NPEMMYLLECTBEHHO pacnpocTpaHeHbl BNoTb A0 1970-x rogoB u Ha cero-
OHALWHWUA OeHb 9KCNNyaTUpYrTCAa Ha AecAaTkax (oueHo4YHo — o 200) obbekTax.

Ha Bcex obbekTax ounctkm [CB, NOCTPOEHHbIX B TOT Nepuo, UCnosnb3yeTcs Kraccu-
Yeckun Habop COOpPYXEHUN MEXaHMYECKOW OYMCTKW, BKOYAKOLWNA B cebs npouexusaHue,
yaaneHue necka v nepBu4HoOE oTcTamBaHue.

Cnepyrowen 3agadven, Kotopasa crana pewaTtbcsa (HO He Besge: B EBpone oHa
He cTaBunacb 0o KoHua XX Beka), 6bino obessapaxmnBaHme CTOYHbIX BOA, KOTOPOE Ha npak-
TUKe BbINO TOXAECTBEHHO UX XNIOPUPOBAHMIO.

Ha BceM npoTskeHun aToro nepuopa pasBuMTuUSa NogoTpacinun odeHb 6onblioe Bo3gen-
CTBWE Ha Hee OKa3blBana CaHUTapHO-TMrMeHn4ecKas Hayka.

Bo BTOopon nonoBuvHe XX Beka MnogoTpacib Hadana pasBMBaTbCA M Kak NpUpoAo-
OXpaHHasd, a He ToNbKO caHuTapHas. B 1960-1970-e rogbl Ha oOHE MaccOBOro CTpPOUTENb-
cTBa BogoxpaHunuuy 6bina oco3HaHa npobnema HeraTMBHOMO BAVSIHUSA Ha BOAHblE OOBHEKThI
asoTta u dochopa (Tak HasbIBaeMbIX BMOreHHbIX 3fIEMEHTOB). JTO NPUBENO K BypHOMY pas-
BUTUIO TEXHOSIOMMIN, HanpaBneHHbIX Ha MX yaaneHue, a 3aTeM K NpOMbILLSIEHHOMY BHeape-
HWIO 3TUX METOOB.

OQHOBPEMEHHO C pas3BUTUEM METOO0B OYUCTKM CTOYHbIX BOA, BO3HMKNA 3agadva obpa-
60TKn ocagka. B nepBble gecaTuneTus passutust NoA4OTpaCHM OHA peluanacb UCnonb3oBa-
HMEM WNOBbIX MMOLWAA0K, 3aTeM, C POCTOM MacliTaboB OYUCTHBLIX COOPYXEHWI, BO3HMKNA
HeobxoauMocTb B 6onee GbiICTpoM 1 3hpeKTMBHOM cokpalleHMn obbema ocagka, 4To npu-
BENO K CO34aHuio annapaToB MexaHu4eckoro obessoxumBaHudA. HecTtabunbHble CBOWCTBA
ocajka, CKIMOHHOCTb K BbICTpOMY 3arHmBaHuio notpeboBanu pasBuTus MeTogoB ctabunuaa-

umm (obecnevyeHna CTabunbHOCTM Oocagka Npu XpaHeHUU u mcnonb3oBaHuun). CTpemneHune
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yMeHbLWNTb 06beMbl yoanseMoro ocagka npuBeno K pasBUTUIO TEXHOMOrMM TEPMUYECKOM
06paboTkn (CyLwKka, cKXuraHme n ap.).

3a pybexxom B nocnegHue roabl OCHOBHOE HamnpaBreHue coeplueHcTBoBaHua OC
LICB B HacTosilLee BpeMsa HaxoaUTCA He B 9KCTEHCMBHOW (MOBbILLEHNE KavyeCTBa OYUCTKN U
paclmpeHne nepeyHs rapaHTMpOBaHHO yaansemblX 3arpsa3HeHnn), a B UHTEHCUBHOW MNocC-
KOCTWU M Npexae BCero 3aknyaeTcs BO BHEAPEHUN TEXHOMOMMA, HanpaBeHHbIX Ha SHEpPro-
n pecypcoapektnBHocTb. Npoucxoant kapauHanbHas cmeHa napagurmel OC LICB — ¢
nepexogoM OT 3aayn OUYUCTKM (YHUYTOXEHUNA 3arpA3HeHuir) K 3ajadve pekynepauum Bcex
KOMMOHEHTOB CTOYHbIX BOA, NPU COXpaHeHUn aeKTUBHOCTU O4UCTKU. [pexae Bcero, aToT
noaxon HarnpasfieH Ha SHepreTMyeckyro cepy, Ha Ucnonb3oBaHMEe BELLECTB, BblAENEHHbIX
N3 CTOYHbIX BOA, ANSA nonyyvyeHnsa aHepruun. o psgy npuyvH, rmaBHas U3 KOTOPbIX — OTCYT-
CTBME Mep MO CTUMYNMPOBAHUIO anbTEPHAaTUBHOW SHEPreTMKKN, a Takke n3-3a obunus Hepe-
LWEeHHbIX 3aJay B 4aCTW OYMUCTKM CTOYHbIX BOA, AaHHOe HanpasrneHue mogepHusaumm OC
LICB B Poccum npaktuyecku He pa3BuBaEeTCA.

Takum obpasom, coBpeMeHHas MHXEHEpHas Hayka M NpakTUKa pasnuyaroT crneayto-
lmMe 3agadn, peluaemble NoaoTpacribid OYUCTKM FOPOACKMX CTOYHbIX BOA, ObOecneyeHHble
crneumanbHo pa3paboTaHHbIMU TEXHONOMMAMU U METOAAMM pacyeTa:

- yoaneHue rpyboancnepcHbIX npumMecen, necka, nraBatwoLnx BELLECTB;

- yoaneHue opraHn4eckmx sarpsisHeHun (6e3 BblgeneHnst MHOMBUAYyanbHbIX BELECTB);

- yoaneHue coeguHeHun asota u docopa;

- o6e33apaxnBaHme OYNLLEHHbIX BOA;

- 06paboTka 0cagKoB CTOYHbIX BOA C LEfblo nonyvyeHns noboyHon npoaykumm (buora-
3a, opraHMyeckoro yaobpeHus, NOYBOrpyHTa, peKkynbTUBAHTa M T. N.) UMW NPaKTUYECKN He-
ONacHoOro MnNu ManoonacHoro oTxoga, NpeaHasHa4YeHHOro Ans pasMeLLeHnsa B oKpyxaroLen
cpepe.

HepeleHHOCTb OAHOM NN HECKONbKMX N3 3TUX 3aday Ha KOHKpeTHbix OC dopmupyet
aKkonornyeckme npobremMbl, CBA3aHHbIE C JaHHBIM OOBEKTOM.

3akoHoMepHOCTM cneumanbHo ounctkm TCB OoT Tspkenbix MeTanmnoB, ApYrnx cneum-
dunyecknx 3arpsisHEHWn AeTanbHO He UccrnegoBanucb, M OaHHas 3ajadva Ha npakTuke
He peluanacs.

HaunHaga ¢ 70-x rogoB XX Beka akTUMBHO u3ydaeTcd npobrema TsKenbiX MeTannos,
3aTeM TOKCUYHbIX OpraHNUYecKnx BELLECTB, OQHAKO B OCHOBHOM MPUMEHUTENbHO K ocagkam
CTOYHbIX BOA, r4e MOryT HakannmBaTbCsl 3TV BELLECTBA, BblaensiemMble B NPOLECcCe OYMCTKM.
PesynbTatom aTnx nccnegoBaHUn SBUNUCH Kak TEXHONOIMYECKne, Tak 1 agMUHUCTPATUBHbIE

peweHns B 3aTon cepe. NpMMeHMTEeNbHO K CTOYHBIM BOAAM nocerneHun He 6binn paspabo-
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TaHbl U He MPUMEHSIOTCA chneunduyeckne TEXHUYECKME pelueHuUs Ons OOMNONHUTENBHOro
CHWXKEHUS KOHLIEHTPAUMIN TSHXKenNbIX MeTasnoB 1 cneumpunyecknx opraHn4yecknx coeguHeHnn.
3a pybexxom aTa cutyaumusa He paccmaTpuBaeTcsa kak npobnema, Tpebyowasa pewenns: ad-
PEKTMBHOCTb BMOMOrMYECKOn OYUCTKM MO yaaneHuIo TSKenblX MeTannoB Npu3HaeTca gocTa-
TOYHOW. B pesynbTate cOpoChbl OCTAaTOYHbIX KOHLEHTPaLUWN TSHXEnNbIX MeTanioB CO CTOYHbIMM
BOJAMWN MOCENEHUN KOHTPOMMPYIOTCH, a TakKe BO MHOMMX CTpaHax nogsiexart onsiate, HO
He HOPMUPYLOTCS.

B XXI Beke OonbLLOE€ BHUMaHWE yOensieTcs BO3AEWCTBUIO FOPMOHAsbHbIX W nekap-
CTBEHHbIX NpenapaToB Ha BbICLLUME BOAHbIE OpraHM3Mbl 1 (Yepes nonagaHve B BoJ03abophbl)
Ha opraHun3m 4yenoseka. O4HAKO 3TN UCCreaoBaHNA Noka YTO He MONYYUnv TEXHONOrMYecKo-
ro pa3BUTUS NPUMEHUTESIBHO K CTOYHLIM BOAAM MOCENEHUN.

Mpobnema NOBEPXHOCTHbLIX CTOYHbLIX BOA B pasHbIX CTpaHax peluanacb no-pasHoMmy.
B EBpone uctopudeckn passmBanacb obuiecnnaBHas cuctema BOAOOTBeAeHUs CO cOOpoM
BCEX BNOOB CTOYHbIX BOA B OAHY CUCTEMY. DTO Takke Oblfo CBA3aHO € TeM, 4YTO B XIX Beke B
EBpone pellanacb ToNbKO 3agaya OTBeAEHUS CTOYHbIX BOA M3 ropoda U 3awmTbl UICTOYHU-
KOB MUTbEBOro BOAOCHAOXEHNS (MyTemM cOpoca CTOUHbIX BOL HUXKE NO TEYEHUIO).

B Poccun, rge cTpouTenbCTBO CUCTEM KaHanu3auuu Havyanocb CyLWeCTBEHHO Mo3fd-
Hee, ObINM MPUHATBI BO BHMMaHWE HeOOCTaTKM oOWecnfiaBHbIX CUCTEM (CYyLLECTBEHHO
OonbluMe OuMameTpbl KOMMEKTOPHOW ceTu, ropasgo bonee HepaBHOMeEpHas Harpyska Ha
OYUCTHbIE COOPYXEHUS N Op.), N pa3BUTUE MNOLLSIO NO NYTUM CO30aHUA pa3genbHbIX U Nony-
pasgernbHbIX CMCTEM BOOOOTBEAEHUS. B nepByto oyepeab co3gaBanmcb CUCTEMbl OTBEAEHUS
rOPOACKNX CTOYHBIX BOA U Cpasy — COOPYXEHUSA NX OYUCTKM.

Mpobrema 04MCTKM NOBEPXHOCTHBIX CTOYHbLIX BOA4 A0 Havana 1970-x rogoB UrHOpUpo-
Banacb. ObLwas TeHOeHUMA pas3BUTUS BOAOOXPAHHOW AeATEeNbHOCTU B Halen cTpaHe Obina
HanpasneHa nNpenMMyLLLeCTBEHHO Ha CoKpalleHue cbpoca 3arpasHstowmnx sewects ¢ [CB, To-
roa kak MNCB, obpasyowmecss Ha TeppPUTOPUM NOCENEHUIN, OTHOCUIN K KaTEropuUn yCroBHO
YUCTBIX, N UX BAIUSIHUE HA KA4YeCTBO BOAbl BOAHbIX OOBEKTOB MPaAKTUYECKM HE YYNTbIBANOCh.
OcHOBHOM 3ajaden cuMTanocb MX OTBedeHue BO u3bexaHue NoATONNEHUS MOHMKEHHbIX
TEPPUTOPUI XUION 3aCTPONKMN U npeanpuatuii. CTponTensCTBO LEHTPanM3oBaHHbIX CUCTEM
AOXOEeBOW (NTMBHEBOW) KaHanu3aumm npegycmaTpyBanocb NPEenMYyLLECTBEHHO B KPYMHbIX U
cpegHux ropogax. Beinyck NCB B BogHble 06beKTHI NpoBOAUIICA 63 OYMUCTKM U 3anpeLuancs
Ha y4YacTkax BOOOEMOB, cneumanbHO OTBEAEHHbIX ANA OTAblXa HaceneHus.

[MepBble HOpMaTMBHble TpebOBaHUA Ha CTPOUTENBCTBO OYUCTHBLIX COOPYXXEHUN ANS
NOBEPXHOCTHOIO CTOKa OblnM cchopmynupoBaHbl Tonbko B 1975 roagy B NpaBmnax oxpaHsbl

MOBEPXHOCTHbIX BOA, OT 3arpsi3HeHUs1 CTOYHbIMW BoAaMu (B 3TOW pedakuun He OeNCTBYOT Ha
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HacTosALWmMA MOMEHT). C 3TOro MOMEHTa Ha4anocb MaccoBO€E NPOEKTUPOBAHUE N CTPOUTENb-
CTBO COOPYXXEHUN NO OYUCTKE MOBEPXHOCTHbLIX CTOYHbLIX BOA,.

OpaHako Ha cerogHsLWHNA OeHb o4ncTke noasepraetcs He 6onee 10 % rogoBoro o6b-
emMa MOBEPXHOCTHOro CTOKa, OpraHM3oBaHHO OTBOLAMMOIO C TeppuTopumn noceneHnn. Hanbo-
rnee pasBuTa cuCTemMa OTBEAEHUSA U OYMCTKM MOBEPXHOCTHOrO CTOKa B r. MockBe, ogHako u
TaM CyLLeCTBYHOLLME OYUCTHbBIE COOPYXXEHUSA MPUHUMAIOT NOBEPXHOCTHLIN CTOK ¢ 35 % KaHa-
NN30BaHHOW TeppuUTopun ropoaa.

TexHonornyeckn 3agavm OYMUCTKM MOBEPXHOCTHLIX CTOYHbIX BOA MOCreAoBaTesibHO
pas3BMBanuCb OT yaaneHusi NnaBaloLmnX BELLECTB K O4YMUCTKE OT B3BELLUEHHbIX M OPraHNYeCcKmnx
3arpsisHeHU, npexae Bcero HedpTenpoayKToB. YaaneHue gocatoB Tam, rae 3To akTyasb-
HO, NMPOU3BOAAT C NMOMOLLBI peareHTOB-KoarynaHToB, KOTOpble TaKke WHTEeHCUMUUUpPYT
yaaneHne B3BeLleHHbIX BewecTB. OcBoeHMe TexHonornm ¢ émonnaTto no3sonsieT (B Tennbln
nepuwoa) yoanatb asoT Tam, rae 3710 akTyanbHo. C nomolblo Y®P-ycTaHOBOK BO3MOXHO pe-

WwaTtb 3agadvy obessapaxunsaHua MNCB.
1.2.2 Cneuncpuka TepMMUHONOrMM NOAOTPACIIU MPUMEHUTENBHO K onucaHuto HOT

ConocTaBneHune TEPMUHOJIOTMN OYUCTKN CTOYHbIX BOO U TEPMUHOB OMUCaHUA NPOnN3-

BOACTBEHHbIX NPOLECCOB npuBeaeHo B Tabnuue 1.5.

Tabnuua 1.5 — MeCTo OCHOBHbIX NPOLECCOB OTpacnu B TepmuHonornm HOT

OcHoBHble Tep- B
PyHKUMOHANbHbIV aHanor
MWHbI OMUCaHUs OnpepneneHune cornacHo CyLLecTBEHHbIE
B OYMMCTKE FOPOACKMX
NPoOn3BOACTBEH- MHCT 22—2014 oTnNYKns
CTOYHbIX BOA
HbIX NPOLIECCOB

Chlpbe MpeomeT Tpyaa, yxe npetep- | MNocTynatowme cToyHble Bodbl | CTOYHbIE BOAbI
NeBLLMIA N3BECTHbIE N3MEHEHNS He ABNATCA npeamMe-
non BosOencTenem Tpyaa u TOM TpyAa

nognexawmn ganbHenLen ne-

pepaboTke

MpoussogcteeH- | COBOKYNHOCTb B3anMocBsa3aH- | OumcTka CTOYHbIX BOA, 1 obpa- | [ponsBoacTBEHHbIN

HbI Npouecc HbIX UMW B3aUMOAEeNCTBYOWNX | BOTKM ocaaka npoLecc aBnseTcs
BMOOB AeATENbHOCTU, TPaHC- He NPOM3BOACTBOM TO-
dopmMmpytoLLas BXxodHble NoTo- Bapa, a ycnyroi

KN B BbIXOOHbI€ NMOTOKU
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OcHoBHble Tep-
MUWHbI OnncaHus
Npon3BOACTBEH-

HbIX npoueccoB

OnpepeneHve cornacHo
MHCT 22—2014

DYHKLIMOHANbHBIN aHanor
B OYMCTKE FOPOACKMX

CTOYHbIX BOO

CylecTBeHHble

oTnnyuna

TexHonornye-

CKmne npouecchl

Mpouenypbl 406bIYK CbipbS, €ro
00paboTkn, TpaHCNOPTUPOBa-
HWA, CKNnaaupoBaHusl U XpaHe-
HWUSI NPOAYKL MK, KOTOpblE sIB-
NSATCSA OCHOBHOW COCTaBHOM
4YacTbio NPON3BOACTBEHHOIO

npouecca

OTaenbHble CTaann OCHOBHOTO
npouecca O4YMCTKN CTOYHOWN BO-
Abl 1 06paboTkM ocagka u co-

NyTCTBYIOLLMX NPOLECCOB

OuncTka CTOUHbIX

BO[, — 3TO BblAeNeH-
Has B AaHHY coepy
perynuposaHusa rpynna
TEXHOITOIrM4YeCcKknx npo-
ueccoB 60bLIOro Npo-
M3BOACTBEHHOrO npo-

Lilecca BO4OOTBEAEHMS

Mpogykums

lMonesHbln pe3ynbTaT Npomns-
BOACTBEHHOWN AeATEeNbHOCTM
NPOMbILLNIEHHOTO NPeanpuaTUs,
COOTBETCTBYIOLLUIA HOPMaTUB-
HbIM JOKYMEHTaM, TEXHNYECKON
AOKYMeHTauummn, npegHasHaqeH-
HbI Ans peanusaumm notTpebum-

TENAM

OuunLLEeHHbIE CTOYHbIE BOAbI, @
TakXe TeXHn4ecKaa Boda, Boaa

ana nonunea

CoBnapgaeT (QOmKHO
coBnagaTb) B 4acTu co-
OTBETCTBMSI HOPMATUB-
HOW N TEXHUYECKOW O0-
KyMeHTauuu.

He coBnagaet B yacTtu
peanusaunn noTpedu-
Tento. NpumeHnTensHo
k LICB noTtpebutenns
onnaynBaeT ycnyry oT-
BEAEHMNS U OYNCTKM BO-
abl. e-dakto onnayn-
BaeTCs CYLLEeCTBYOLLNIA
YypOBeHb o4ncTkn. Mo-
XeT Takke onnayu-
BaTbCs nepexod Ha 60-
nee rnyboKy O4YNCTKY
(MHBECTULMOHHas co-

cTaBnswwas Tapuda)
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OcHoBHble Tep- .
DYHKLIMOHANbHBIN aHanor
MWHbI OMUCaHUS OnpeneneHune cornacHo CylecTBeHHble
B OYMCTKE FOPOACKMX
NPOn3BOACTBEH- MHCT 22—2014 oTnNYKns
CTOYHbIX BOA
HbIX MPOLIECCOB

Mo6ouHas npo- | Mpoaykumsi, nonyyeHHast B pe- | Mpoaykumus ns ocagka ctouHbix | CoBnagaet. Bonblue
AyKumsi 3ynbTaTe yTUNU3aLumn OTXOO0B |BOZ WUIN Ha ero OCHOBE: OCHOBaHMUiA cuymTaTh 3TO
OCHOBHOTO NPOM3BOACTBA, WM | Gyoras, MeTaH: no6oYHbIMU NpoAYKTa-

NnoGoYHbIE npoAyKTbl OCHOBHOIO MU

ynobpeHus (opraHmdeckue, op-
MPOV3BOACTBEHHOTO NPOLIECCa | 15,45 y3pecTrOBbIE, OpraHOMY-
HepanbHble, KOMMOCTbI, (hoC-
dopHbIe);

MOYBOMPYHTbI, PEKYNbTUBAHTbI;
aneKkTpuyeckasi u Tensosas
3Heprus, nonyyeHHble 13 Be-
LLeCTB, TeNnoTbl UMK NOTEHLM-
anbHOW SHepPrun CTOYHbIX BOS,

nT. Ao

1.2.3 TexHONoOrM4Yeckme n 3KosIormM4yeckmne acnekTbl pa3BuUTUA noaoTpacsiun

O4YnNCTKU cTouHbIX Boa B CCCP u Poccuu

B cepeguHe 1970-x roqoB nogoTpacib OYMCTKM CTOYHbIX Bog B CCCP, HecmoTps Ha
4YpesBblYaHO HU3KYH AOCTYMHOCTb CNeunanm3npoBaHHOro obopyaoBaHus, 3aHnmMana no pe-
3ynbTatam cBoeun paboTbl OAHO U3 NNOMPYIOLWKNX MecT B Mupe. NpakTudecku Bce ropoaa 6bi-
NN OCHaLLEHbl COOPYXXEHUSIMU BUONOrMYEeCKON OYUCTKN. Pa3paboTkn oTe4eCTBEHHbIX crneuu-
anucToB MO3BONUMM peLlaTh 3a4ayM OYUCTKM C MUHUManbHbIM 06HEMOM COOPYXEHUN U Ka-
NUTanbHbIX BIIOXXEHUNA.

HaunHas ¢ aToro nepmnoga, passutve No4OTPACM Ha 3HAYUTESbHLINM NEPUOL BPEMEHM
ObINIO HanpaBfeHo MO NyTU yriybrneHna OYUCTKM OT B3BELLEHHbIX BELWECTB. 3HauYuTeNbHbIE
CpeAcTBa BKMaAbliBanMCb B COOPYXEHMS LOOYUCTKM CTOYHbIX BOA, CcOo3aaBaBLunecs Ha base
3epHUCTbIX GunbTpoB. CTagnsa OOOYMCTKM MO3BONSANA MOBLICUTE 3PPEKTUBHOCTL OYUCTKU
CTOYHbIX BOA OT B3BELLEHHbIX BELLECTB M opraHudeckux coeamHeHuin (BIK) Bcero Ha He-
CKOSbKO MPOLEHTOB MPU CTOMMOCTU COOPYXXEHUA U UX JKCMyaTaumm OO NONOBMHbI 3aTpaT
Ha OCHOBHOM NMPOLLEeCC OYUCTKU. BONbLUMHCTBO MOCTPOEHHbLIX B TOT Nepuos COOPYXXeHUn o-
OYUCTKM B HacTosiLee BpeMa He paboTtaeT unu pabotaet HeadpbdekTnBHO (CM. pasaen 3).

Mpu atom go cepeauHbl 1990-x rogoB pelleHne akTyanbHOW 3agadvn yaaneHna asoTa
n doochopa npakTUYeckn NrHOPMPOBasioCb (HECMOTPSA Ha CeEPbE3HbIA YPOBEHb NPOBELEHHbIX

B 1980-e rogbl wuccrnegoBaHui), Toraa Kak 3a pybexom yxe CO BTOPOW MOMOBUHBbI

25



1970-x roqoB TexHomnoruu yganeHus asota n gocdopa akTMBHO NPUMEHANUCL Npu cosgja-
Hun OC ICB. CnegyeT OoTMeTUTb, YTO 3ajada co3faHus coopyxeHun gooumctkm CB ot
B3BELLEHHbIX BELLECTB W OpraHMYecKnx coeguHeHun, onpefendembix rnokasatenem bBIK,
He CTONb akTyanbHa ANs NPOMbILIIIEHHO Pa3BUTbLIX 3apybeXXHbIX CTpaH U Ha CEroAHSALLIHUN
OeHb.

OpHako, noxanyu, BaxkHenwee BNsSHWE Ha pasBuUTME NOLOTPacsM okasano aktmye-
CKOe pacnpocTpaHeHMe Ha cbpocbl CTOYHbLIX Bog TpeboBaHwuin no cobntogeHuto MNOK ana
BOOHbIX OOBbEKTOB PbIOOXO3ANCTBEHHOrO HasHayeHusl. BaxxHo OTMeTUTb, YTO AaHHble 0K
Oblnn paspaboTaHbl 4Ns1 OLEHKN COCTOSIHUS BOAHbIX OOBEKTOB, HO HMKAK HE ANt HOPMUPO-
BaHWA cbpocoB CTOYHbIX BoA4. HopmaTtumebl atux MNAOK eanHbl ana scen tepputopun Poccuni-
ckon depgepaumm, N UX NPUMEHEHUE He 3aBUCUT OT MPUPOOHO-KNUMATUYECKNX, reoXuMnye-
CKMX, TMOAPOXMMWUYECKUX N TMAPOSIOrMYECKMX OCOBEHHOCTEN BOLOEMOB. OTO NPMBOAUT K TO-
My, 4TO geuncteme gaHHbix 0K pacnpoctpaHsaeTcsa Ha BoaHble O0OBLEKTbI, B KOTOPbIX ecTe-
CTBEHHble (DOHOBbIE KOHLUEHTpaunn BeLLeCcTB MOryT npesBbiwaTb ycTaHoBneHHbin MOK B ge-
CATKM pas.

Mpw paspaboTke MNAK npobnema nx TEXHNYECKON OOCTUXKUMOCTU B NPOLLECCaxX OYUCT-
K1 B NpUHUMNE He paccmaTpuBanacs.

YyuTbliBas OTCYTCTBME TEXHOMOMMN OOCTUMXEHNSA Bonbllen YacTn aTux TpeboBaHun U
OYEeHb BbICOKYD CTOMMOCTb AOCTMXEHNSA BONbLUMHCTBA OCTasbHbIX, Nepexos K HOBOW CUCTe-
Me TpeboBaHUN NPUBES K Pa3BUTUIO CPa3dy HECKOSTbKMX HEraTMBHbIX MPOLIECCOB:

- [e30pueHTaumst No4oTpacnv B 4YacTu OPUEHTUMPOB pa3BuTus. B aTom kadecTBe B BU-
Ae OAMHAKOBbIX MO 3HAYMMOCTM 3aJad NpPeabsBhsannCb, Hanpumep, yaaneHne coeguHeHumn
a3oTa U TSKeNbIX MeTannoB. Torda Kak Ha MpakTUKe HUKaAKMX Mep MO yAaneHuo TsKenblX
MeTannoB HUKOr4a W HUr4e He npeanpuHMManocb B CBA3W C OTCYTCTBMEM cCrieumnanbHbIX
TEXHOMNOINI;

- (hbopmMmpoBaHME OTHOLLEHMSI KO BCEM HOPMATMBHbLIM TPeboBaHUAM Kak K HEBbIMOJI-
HUMbIM, YTO TOPMO3UT peanu3aumio peasnbHbIX 3agay;

- 3HauYuTenbHble BeccMbiCreHHble 3aTpaTbl Ha pa3paboTKy pasgenoB NPOEKTOB Ha
CTagnn OOOYUCTKU, KOTOPble BO MHOMMX cryvasix Oblfiv OTHECEHbl Ha 2-10 oyepenb CTpou-
TenbCTBa W HUKOrga He GbinNn peanns3oBaHsbl;

- MaccoBOe pa3BUTUE TEHAEHLUMM K UCKAKEHUIO PaKTUYECKNX JaHHbIX O 3arpsi3HEHHO-
cTn cbpacbiBaemMon BOAbl, HAYMHAA C NoKasaTenen NPOEeKToB, KOTOPbIE HE COrnacoBbIBaNMCh
6e3 pgeknapaumm HesbinonHUMoro cobnoaenns MNAOKy.exos Y 3aKaHYMBAA UCKaXKEHWEM OaH-

HbIX XMMWNKO-aHaNMTUYECKOro KOHTPOSS paboTbl COOPYKEHUNA;

26



- OTKa3 OTBETCTBEHHbIX U NPOGECCUOHANbHbLIX KOMMAHUA C MUPOBBLIM UMEHEM OT Yy4a-
CTUA BO MHOMMX KOHKypCax Ha CO3[aHne OYUCTHbIX COOPYXXEHUN B YCIOBUSX NpeabABNeHUs
Hepeanusyembix TpeboBaHun goctuxeHns MOKpuexos, W, KAK UTOr, — pacnpocTpaHeHue Ha
PbIHKE KOMMaHWIN, FOTOBbIX MOfyYaTb 3aka3sbl NyTeM HeA0OBPOCOBECTHLIX OBELLaHNI NOSTHOro
cobntogeHnsa Bcex TpeboBaHun;

- COKpaLleHue NMpUTOoKa YacTHbIX MHBECTULMI B NO4OTPACHb NPU CTOMb LLATKUX YCro-
BUSIX paboThbl.

BeeneHne cuctembl onnatbl 3a cbpockl U, B 0coOBeHHOCTN, MeToaANKN MUCHUCTIEHNS
pasmMmepa Bpeaa, NPUYNHEHHOrO BOAHbIM OObEeKTaM BCREACTBME HApyLUEeHUS BOAHOMO 3aKo-
HogaTtenbcTBa [6] BCe aTO, CO34ano yCcrnoBusi, NpU KOTOPbIX NobbIM paboTalowmm He TONbKO
no npoekTy, HO 1 nydwe npoekta OC LUCB MOXHO BMEHUTb HEOBXOAMMOCTbL onnaTtbl KOM-
neHcaumm spega Ha CyMMbl, MHOrOKpaTHO MpeBbILLatoLLmMe rogoson goxon opraHmsauum BKX
OT 3TOro B1uaa AesiTenbHOCTH.

TpeboBaHMe ounLaTb CTOKM A0 BENIMYMH KOHUEHTpauMA nokasaTenen Huxe aHano-
MYHbIX €CTeCTBEHHbIX (DOHOBLIX 3HAYEHUN NPUBOAUT K CUTyauuu, Korga CToku ¢ bonee HU3-
KMM cofep>XaHMeM 3arpsasHSALMX BELLLECTB, YEM B BOOHOM 00beKTe, BCE paBHO paccmaTpu-
BAlOTCA KaK HEQOCTATOYHO OYMLLEHHbIE, K TakuM NpeanpuaTMsaM BblaBuratoTcs TpeboBaHus
No BHECEHWNIO CBEPXHOPMATMBHOW NnaTbl N NPEeAbABATCS MHOTOMUMNIIMOHHbLIE TpeboBaHus
0 BO3MeLLeHUN Bpeda oKkpyxatwen cpeae 6e3 gokasatenbcrtBa NpUYMHEHNA camoro dpakra
Bpeaa, a TONbKO Ha OCHOBE OTYETHOCTM CaMOro NpeanpusTus.

MpumepHO Takas e cuTyaumst Bo3HuKNa B cdepe ounctkm MNCB. BmecTto co3gaHusa
fbonbluero konuyectsa O0H6BLEKTOB OYUCTKM, obecneymBalomx yaaneHne OCHOBHOW MaccChl
3arpsisHeHuin, TpeboBaHne cobntogeHns MNOK 3arpsasHSoLWNX BELWECTB Ha BbIMyCKe OYULLIEH-
HbIX CTOYHbIX BOA B BOAHbIN OOBLEKT chopmMmpoBann TEHAEHUUIO CTPOUTENBCTBA HEMHOMO-
YUCMEHHbBIX TEXHNUYECKMN CITOXKHbIX, AOPOroCTOALLMX B CTPOUTENBLCTBE M 3KCMyaTaumMm OYUCT-
HbIX COOPY>XEHUA C MHOrOCTYNeH4YaToOM TEXHOSOMMYECKOM CXEMOW OYUCTKU, OPUEHTUPOBAH-
HbIX Ha OOCTUXEHWEe HOPMAaTUBOB Ka4yeCTBa BOAbl BOAHbLIX OOBLEKTOB pPbiOOXO3ANCTBEHHOIO
Ha3Ha4yeHus1.

B uenom HepeanuctnyHaa cuctemMa HOPMUPOBAHUS CYLLLECTBEHHO 3aTOpMO3usia Mo-
AEPHU3aLMI0O OYMCTHBIX COOPYXXEHUN NogoTpacsuv, NpensaTcTBoBana NPUTOKY MHBECTULUA B
Hee U TeM CaMbIM HaHecra 3Ha4yuTemNbHbIN yuwepb COCTOSHMIO BOAHbBIX OOBHEKTOB.

HacTtoawmn cnpaBOYHUK, KaK 3MEMEHT CUCTEMbl TEXHOMOMMYECKOro HOPMUPOBAHUS
cbpocoB B pamkax pedopmbl, npoBognmon [MpaButenbctBoM Poccuinckon depepaumm B
3TON chepe, Npu3BaH co3gaTb 0O0CHOBaAHHYKO 6a3y Ans peannucTMYyHOro HOPMMUPOBAHUS, YTO

NO3BONUT NPEAOTBPaATUTL HepauMoHanbHble 3aTpaTbl Ans OOXKEeTOB BCEX YPOBHeW, npen-
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CKa3yeMble yCrioBud pa6OTbI anAa MHBeCTOpPOB. Pe3yanaT0M 3TOro AOJMKHO ABUTbLCA MaKCU-

MalibHO BO3MOXHO€E B CJI0OXKUBLUUNXCA YCINOBUAX YMEHbLUEHUNE HEeratuBHOIo BO3OENCTBUA Ha

OKpYXXatoLLyto cpey OT 0GbEKTOB NoAoTPacHu.

1.3 Ponb noaoTpaciiv B 3alnte BOAHbIX 00BHLEKTOB OT HEraTUBHOIO

BO34eUCTBUA NocerieHUM Ha BOAHble 00O BbLEeKThI

Mo aaHHbIM MuHnpupoabl Poccumn ([oknag o COCTOSAHUM M 06 OXpaHe OKpyKatoLien
cpeabl B Poccuiickon ®enepaumm B 2013 rogy), B 2013 rogy B pesynstate nNpon3BOACTBa U
pacnpegeneHna anekTpoaHeprun, rasa u Bogbl (pasgen E OKB3[l) obpasoBanocbh
31,5 mnpa M° CTOYHBIX BoA, UYTO cocTtaBuno 73 % oT obuero Konu4yectBa CTOYHbLIX BOA B
ctpaHe. OgHako 3HaYMTENbHAA YacTb 3TOro o6bemMa OTHOCUTCS K He3arpsi3HEHHbIM BOAAM
OT NPOM3BOACTBA 3MEKTPO3Heprun. M3 obuiero konmyecTtBa 3arpsA3HEHHbIX CTOYHbIX BOA
(15,7 mnpa M°) 8,7 Mnpa M° NpUXoaUTCH Ha CTOuHble BOAbl, 06pasoBaBLUMECH OT AesTerb-
HocTu no pasaeny E. No gaHHbim PocctaTta (Ha ocHoBe AaHHbIX Tabnuubl 1.5), 7,65 mnpg m°
OT 3TON BeNMYUHbI (49 %) npuxoautcs Ha copocol LICB.

Mo AaHHBLIM CTATUCTWKKU, okomo 1,17 mnpa M cTOuHbIX Bog Gbino cOpolleHo npea-
npuatTuamu rpynnel E 6e3 ounctku, n3 obwero obbema Heo4YMLEHHbIX CTOKOB MO CTpaHe
(3,3 mnpa M3). Takum 06pasoMm, JOMNs1 HEOUMLLEHHBIX COPOCOB OT obLlero o6beMa c6pocoB B
3TON CcTaTUCTMYECKOW rpynne, Bknovatowen copockl LICB, coctasnseT 15 %, npyu ToM, 4TO
Nno BCEM OCTaslbHbIM rpynnam aTa gonsa pasHa 26 %. OgHako UCNonb30BaHHbIN CTaTUCTUYe-
CKMI Noaxod He NO3BOSNSET oUeHNTb Jonto cobctBeHHO LICB B HeounweHHbIX cbpocax.

K ctratuctmnyeckon rpynne «cbpoleHo HOPMaTUBHO OYMLLIEHHBIX BOoA» B rpynne E ot-
HeceHbl 1,08 mnpa M3, O[HaKO oTpacneBas NPMHaAIEXHOCTb JaHHOro o6bemMa HEN3BECTHA.

CraTuctnyeckaa oT4eTHOCTb, TakuMm obpasom, cymmupyeT abCcontoTHO pasHOPOOHbIe
NMOTOKM: MPOMbILLIIEHHbIE CTOYHbIE BOAbI (MPUYEM OT HE CaMbiX BOLOEMKMX U ONacHbIX ANs
BOAHbIX OOBLEKTOB OTpacnen) v CTOYHble BOL OT HACENeHHbIX MYHKTOB, NPOXOoAsiue no
OKB3[l nog HasBaHMEM «NPOM3BOACTBO BOAbI». Takum obpasoMm, XKnsHeoesaTenbHOCTb ro-
poOoB NpupaBHMBaETCA K PYHKLMOHUPOBaAHMIO ogHOro ua cektopoB BKX, He nmerowmnx oT-
HoweHua kK FCB n MNCB 1 B npon3soanmMom aHanmse BoobLLe He BblaenseTcs.

Takon nogxon k cépocam OC LICB kak k cbpocam NpoMbILLNEHHbBIX NPeanpuUaTUn Npo-
TMBopeunt BogHomy kogekcy Poccuiickon denepauumn, cornacHo KOTopomy (ctatbes 65,
yacTb 16) LeHTpanu3oBaHHblE CUCTEMblI BOAOOTBEAEHUS (KaHanusauuu), LeHTpanM3oBaH-
Hble JIMBHEBbIE CUCTEMbI BOAOOTBELEHMSI OTHOCATCHA K COOpPYXeHusM, obecneymBatoLimm

OXpaHy BOOHbIX 00bekToB OT 3arp4a3HeHund, 3acopeHund, 3anrneHna n CToeHnd soa.
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HeraTtuBHoe BO3aencCTBME Ha BOAHbIE OOBbEKThI OKa3blBalOT HAaceneHHbIe NYHKTbI B pe-
3ynbTaTe XU3HeOesaTeNbHOCTU UX HaceneHnsa u paboTbl opraHM3aunin, 06pasyroLnX CTOYHbIE
Boabl. [Mpn atom OC LICB camn He 06pasytoT NpakTUYECKN HUKAKMX 3arpsi3HEHUn. TexHomno-
rMYeCKUM npouecc Ha HuxX (nogpobHee — cM. pasgen 2) He NPUBOAMUT K 06pa3oBaHMO HOBbIX
CTOYHbIX BOL U OTXOO0B, a NULb KOHUEHTPUPYET U TPaHCHOPMUPYET YxXe coaepxalumecs B
nocTynaroLiem MnoToke 3arpsasHsowme BellectBa. CormacHO npoekTam, TeXHOMOornyeckum
npouecc npeactasnset cobon npeobpasoBaHue (pekynepalmio) CTOMHbIX BOA B MOTOKU Be-
wects, 6e3BpeaHble ANA OKpyXatolen cpedbl 1 (MNKn) ncnonb3yemMble B pasfiMyHbIiX oTpac-
nax xosancrtea. Takum obpasom, OC LICB nmetloT BOAOOXpaHHOE 3HAYeHME, YTO 3aKpensieHo
B BogHom kogekce Poccuiickon ®efepaumm, a He NpeacTaBnsaloT 3KONOMMYeCcKyo ONacHOCTb.

MoTeHumanbHasa akonornyeckaa onacHoctb OC LICB (npexae Bcero OC 'CB) BO3HU-
KaeT npu peanusauum pUCKOB HapyLUEeHUS TEXHOMOrMYeckoro npouecca, B TOM 4ucne B pe-
3ynbTate aBapui. Takke Ha NpakTUKe n3-3a NpPobrem ¢ yTunmsaumen ocagka OHU CTaHOBAT-

CA OTXo04aMu, 4aCTo HaKarnjimBarTCA Ha MUIOBbLIX MriowagKkax, 3arpAa3HAad OKpyXarollyk cpe-

Ay.
1.4 Uucpopmauma no nogoTpacnm

1.4.1 O6wme cBepeHUA O NpeanpuUATUAX NoQ4OTPaCn

PacnonoxeHne n macwTabbl nogoTpacnn COOTBETCTBYHOT PacroOfOXEeHUO N YUCHEH-
HOCTM HaceneHHbIX NyHKTOB B Poccurickon ®egepauuu.

Mo coctoanmnio Ha 01.01 2014 r. (Pocctat. PacnpegeneHne myHuumMnanbHbIX yype-
XOEHW MO Tunam MyHuuunanbHbiX obpasoBaHun Ha 1 sHBapsa 2014 roga) B Poccunckon
degepaumm HacuMTbIBaNoOCh: ropoAackux okpyros — 520, noceneHu ropoacknx — 1660, no-
ceneHun cenbcknx — 18 525. CornacHo 3akoHOAATeNbCTBY, [MOHATME «MNOCENeHne»
He TOXOEeCTBEHHO NMOHATUIO «HaceneHHbIN NYHKT». «lMNocenenne» — 370
He rpagocTpouTenibHast, a ynpasrneHyeckass eguHnua. NpuMeHUTeNnbHO K ropoackum noce-
NEHNAM 3TO MOHATME coBnagaeT, K cenbCckuM — HeT. NoceneHne yacTto BkAo4vaeT B cebs
HECKOJSIbKO HacesieHHbIX MYyHKTOB.

OpHako konnyecTtBo cywecTtsyrowmnx LICB n nx ounctHeix coopyxenun (OC LICB) aa-
NEeKOo He TOXOECTBEHHO KOSIMYECTBY HAaCeNeHHbIX MYHKTOB, OTHOCALLMX K 9TUM KaTeropusam no
cnegylowmnmM NpuYMHaMm:

- 3HaYUTENbHAA YacTb CpeaHUX U MarnbIX CeNbCKUX NOCenieHnn (3a UCKNIOYEHNEM He-
AABHO CO34aHHbIX, NpeacTaBnstowmnx cobon koTTempkHble nocenkn ¢ LICB) He numeeT ueH-

TpaJIn30BaHHbIX CUCTEM BOOOOTBEAEHUA,
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- 3HauuTenbHas YacTb noceneHnn umeet LICB Tonbko ansa cmecn GbITOBbLIX U NPOn3-
BOACTBEHHbIX CTOYHbIX BOA (Tak HasblBaemMasi pasfesibHas cuctemMa BOAO0OTBeAEeHMUs ), nNpu
39TOM NOBEPXHOCTHbIE CTOKM OTBOAATCA NO penbedy, 6e3 npumeHeHus LICB;

- 3HaunTenbHaa Yactb LICB NOBEPXHOCTHOrO CTOKa HE UMEET COOPYXKEHUA OYUCTKM,
cbpoc CTOKa OCYLLECTBSETCA HENOCPEACTBEHHO B BOAHbIE OObEKTLI, 6€3 OUMNCTKN.

Kpome TOro, He BCce ropoga u nocenku ropogckoro tuna umetot LUICB ons oteeneHns
rOpPOACKMX CTOYHbIX BoA. o gaHHbiM 3a 2008 roa, K HUM OTHOCUIIMCL 29 ropofoB (OKOJS1o
3 % obuero 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, KypraHckom
obnactsax, Pecnybnuke TeiBa n KpacHosipckoM kpae, no 1 ropogy B [Nlepmckom 1 Antanckom
Kpasx, bpsHckon, BopoHexckon, ApxaHrenbckown, AcTpaxaHckoun, [MeH3eHckor, YNbAHOB-
ckon, Ceepanosckon, Omckon, YntmnHeckon obnactax. Kpome Toro, ewe 273 nocernka ropoa-
ckoro Tnna (20 % ot obwero umcna B Poccuickon denepaumm) He pacnonaratot LICB.

[aHHble PoccTtaTta no coctosHuio Ha monb 2014 roga npuBegeHsl B Tabnuue 1.6. Kak
BWOHO, CUTyauusa Heckomnbko yrydwmnack: tenepb LICB otcytctByeT B 2 % ropoaos n 18 %

NOCEJIKOB ropoackoro tuna.

Tabnuua 1.6 — Ctatuctnyeckme gaHHble no konuvectsy LICB

Yuncno HaceneHHbIX NYHKTOB, UMEIOLLMX KaHanu3auuio (Ha KoHew roaa) 3HayeHne
lopoaa 1070
B MpoueHTax oT obLLero nx yncna 98
Mocenku ropoackoro Tuna 1013
B MpoueHTax oT obLLero nx ynucna 82
Cenbckne HaceneHHble NYHKTbI 7131
B NpoLieHTax oT obLero nx yucna 5
YcTaHoBneHHas NponyckHasi CNOCOBHOCTb OUMCTHBIX COOPYXXEHWIA — BCEro, ThiC. M’ B 57190,7
CYTKM
B rOPOACKON MECTHOCTU 54042,9
B CENbCKOW MECTHOCTHU 3147,8
Mcnonb3oBaHWe MOLLHOCTU OYUCTHLIX COOPYXXEHUIN KaHanMsaumm — BCEro, B NpoLeH- 49
Tax
B ropoCcKOM MECTHOCTU 51

CornacHo gaHHbIM cTaTUCTUKM obuwiee konudectBo LICB coctaBndeT 9214 eauHuu,.

HaHHble no konnyectsy OC LICB oTCcyTCTBYIOT, HO HOMUHANBHO OHO AOMMKHO ObITb BN3KO K
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konuyectey LICB wn coctaBnate okono 9 Tbic. [Npu NpoekTHOM nNpon3BOAUTENBHOCTH
57,19 MnH M%/cyT cpeaHsis NpoeKkTHas npou3BoauTenbHOCTb opHoi LICB coctasnser
6200 mM°/cyT, a cpeaHwit npuTok — okono 3000 M*/cyT.

CnegyeTt OTMETUTb, YTO CyLEeCTBEHHAs HeOOorpy3ka OUYUCTHbLIX COOPYXXEHUI Ha Mpak-
TMKE daneko He Bcerga o3HavyaeT KOM(POPTHbIE YCMOBUS 3KCNyaTaumMmM U Hanuvme pesepsa
MOLWHOCTK. M0 OaHHbIM 4YNEHOB TeXHU4YecKon pabouen rpynnbl, 3HaYMTenbHasa 4actb OC
CenbCKMUX MOCESNIEHUN M MOCENKOB FOPOACKOrO TUMa HaxoguTcs B HEYAOBMETBOPUTENbHOM
COCTOSIHMM, @ YacCTb MOSHOCTLIO Bbilwa M3 cTpos. Ha mHornx 6onee kpynHbix OC yactb nu-
HUMN OYUCTKM BbiBEAEHA U3 JKCNSyaTauumn mM3-3a HeyOOBMETBOPUTENBHOIO TEXHUYECKOrO CO-
cTtosiHus. Kpome Toro, npoekTHas npou3BOAUTENBHOCTb B MOAABMSOWEM YUCHEe CUTyauun
OTHOCMUTCSl K BO3MOXXHOCTWU COOPYXXEHUI OCYLLECTBNATb 3a4ady yAaneHuss opraHndecknx 3a-
rPA3HEHUN, TOrda Kak NpoBeAEHNE OYMUCTKN OT BUOreHHbIX 3NIEMEHTOB TpebyeT NpUMEpPHO B
2 pasa 6onbliero BpemeHn obpaboTkn. Takke CyLECTBEHHO, YTO COKpalleHMe pacxona
CTOYHbIX BOA (CM. HMXKE), UMeBLLEE MeCTO B nocreaHue 25 net, He 03Ha4vano nponopumo-
HaNbHOrO COKpALLEHMS Harpysku no 3arpsisHeHusM, B Gonbluen cTeneHun onpeaensiomm
Bpemsi 06paboTKn CTOYHOM BOAbI.

Takum obpasom, cpegHsas Harpyska B 50% OT NPOEKTHOM  MOLLHOCTU
(cm. Tabnuuy 1.6) nNwb NoKasbiBaeT HEKOTOPYH BEPOATHOCTb PEKOHCTPYKLUMM LaHHbIX CO-
OPY)XEHWI C NEepeBOAOM Ha HOBble TeXHONormu, 6e3 cTponTenscTBa AOMOMHUTENbHBIX 00b-
€MOB EMKOCTEN.

MHdpopmauma no konuyectsy obbektoB ouncTkn MNCB HaceneHHbiX MyHKTOB BecbMa
He3HauyuTernbHa, YTO B LENIOM OoTpaXkaeT CuTyauuio no ctpaHe. MIHpbopmaumusa no cyliecrtsy-
owuMm obbektaMm B xode cbopa aHkeT Oblna nofsiydeHa Tonbko OT MockBbl M CaHKT-
MeTepbypra. Mo 3KCNEPTHOMY MHEHMIO CMELMNANMCTOB, OYMCTHblE coopyxeHusa NCB oT ce-
NNTEBHBLIX TEPPUTOPMIA CYLLECTBYIOT (Kak cneuvann3npoBaHHble WHXEHEPHble OOBLEKTbI)
NPaKTUYECKN TONbKO B KPYMHbLIX rOpoAax.

Tem He meHee B MockBe Ha obuiee ymcno BogoBbinyckoB (okono 1400 end.) npuxo-
antcs HemHorum 6onee 160 °C. Obwas nnowagb Bogocbopa, CTOYHbIE BOAblI C KOTOPOW
oynLialTca XoTa Obl B CaMbIX MPOCTbIX COOPYXEHUsaX (Npyabl, LUTOBbIE 3arpsi3HEHUs),
He npeBblwaeT 50 ThbiC. ra, Torda Kak TONbKO nnowagb asTogopor B npegenax CagoBoro
Konbua npesbiwaeT 700 ToIC. ra.

B CaHnkT-lleTepbypre, roe BCA HEMCTOpUYECKAs YacTb 3aCTPOMKM KaHanuM3oBaHa no
pasgenbHon cxeme, Ha 1038 BbinyckoB B BogHble 06bekTbl uMmeetcsa 4 OC MNCB, co3gaHHbIx

3a nocnepgHue 25 net. OHM ounwatoT meHee 2 % Bcex NCB.
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[aHHble No KonuyecTBy NpeanpuUATMU U 00BbEKTOB, NognagarLwWwmx nop obssa-
TeNnbHbIN Nepexon Nosly4yeHne KOMMIEeKCHbIX paspelueHun (1-a kateropus)

Ha HacToAwmnin MOMEHT KpUTEPUN OTHECEHWSI YCTaHOBIEH NOCTaHoBneHnem [paBu-
TenbctBoM Poccunckon ®epepauum ot 28.09.2015 r. Ne 1029 «O06 yTBEPXKAEHUN KPUTEPUEB
OTHECEHUS1 0OBLEKTOB, OKa3blBalOLWIMX HEraTUBHOE BO3OENCTBME HA OKPYXalollyl cpeady, K
ob6bektam |, II, Il n IV kateropun» Kk 1-1 kateropmm OoOBHLEKTOB, OKa3blBAKOLNX HEraTMBHOE
BO3JENCTBME Ha OKpYXatoLLyto cpealy OTHECEHbl OOBbEKTbI OYUCTKM CTOYHbIX BOA LeHTpanu-
30BaHHbIX CMCTEM BOAOOTBEAEHMS (KaHanm3auun) ¢ 06bEMOM OTBOLAMMBLIX CTOYHbLIX BOZA
20 TbiC. Ky6. M 1 ©Oonee B CyTKW, YTO MPUMEPHO COOTBETCTBYET YUCHEHHOCTU HacCeNeHus
cBbilwe 50 ThiC. YenoBek (T. e. cpeaHne ropogam M Bblle MO YUCMEHHOCTU), OCHOBHOE BHU-
MaHue B JaHHOM CrpaBOYHMKE NOCBALLEHO 3TOW rpynne HaceneHHbIX MyHKTOB.

O6Lee konNM4yecTBO OOBLEKTOB, KOTOPbIE LOMMKHbI ObiTb OTHECEHbLI K 1-1 KaTeropuu,
cocTaBnsieT He 6onee 600 (c y4yeToM TOro, YTO psa ropoaoB nmeet 6onee ogHoro OC FCB ¢
06HEMOM OTBOANMbIX CTOYHBIX BoA 20 Thic. M° 1 Gonee B CyTKW, a TakKe C YH4EeTOM HEMHOro-
yucrieHHbix OC MNCB, yooBneTBOPSOLLMX 3TUM YCITOBUAM).

OueHo4Hble gaHHble MO obLeMy KONMYecTBy OOBbEKTOB B OTPAcCiiv, UMEKLLMX NPaBo
A06pPOBOMBHO NPUCOEANHUTLCSA K HOPMUPOBAHUIO MO TEXHOSOrMYECKUM MokasaTensam (co-
rnacHo nyHkty 12 ctatbn 31.1 ®epepanbHoro 3akoHa oT 21.07.2014 r. Ne 219-®3 (c u3m. ot
29.12.2014 r.) «O BHeceHUN nameHeHun B degepanbHbli 3akoH «O6 oxpaHe oKpyatoLlen
cpenbl» 1 OTAENbHbIE 3aKOHOA4ATENbHbIE akTbl Poccuiickon egepauunmny).

O6wee konuyecteo LICB, no gaHHbIM Poccrtarta, coctaBnsaeTt cBbiwe 8 ThiC. 00bek-
ToB. OgHako nogasnsowiee H6OMbLWMHCTBO CEMbCKUX HaceneHHbIX NyHKToB He umeeT LICB,
Takum obpas3om, JaHHOE KONMMYECTBO MMEET CYyLLECTBEHHbIN pe3epB pocTa. Ctonb 6onbLioe
KONMMYecTBO OOBLEKTOB, KOTOPbIE MMEKT MpaBO MEPEXOAUTb Ha MONyYeHME KOMMIIEKCHOro
paspeLlleHusi, co3gacT npobnembl, KOTOpble MOryT ObiTb pa3pelleHbl pa3paboTKon U BKIIHO-
YyeHMeM B 3aKoHoAaTeNnbLCTBO HOopM obuwero gencteua (HOL) ona takoro poga o6beKToB,
T. €. 06WwenpuMeHnMbIX 06s13aTenbHbIX TPeOOBaHUIN, He CBA3AHHbLIX C MONy4YeHMeM UHOVBK-

AyalibHbIX KOMMINEKCHbIX paapeLueHvM.

1.4.2 OpraHu3auuoHHbI€ 1 SIKOHOMUYECKUe OCHOBbI paboTbl NnoaoTpachnu.

AKOHOMMYECKMe nokKasarenum I'IpeAI'IpVIFITMﬁ oTpacnun

O6blyHO aKkcnnyaTauus BCero BOAOMNPOBOLHO-KaHanM3auuoHHoro xossmncrtea (BKX)
OCYyLLEeCTBNAETCH €QMHON opraHmnsaumen, Kotopas TpagMunMoHHO HasbliBaeTCa BOLOKAHAMOM.
B oToenbHbIX crydadx O4MCTKa CTOYHbIX BOL MPOMCXOAUT Ha CaMOCTOSATENbHbIX OT BOOOKa-

HarnoB nNpeanpuaTudax, npuHMMarwmx CTo4Hble BOAbl HA OYUCTKY nnéo no OoroBopy c opra-
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Hu3aumen, akcnnyatmpyrowen LICB, nnbo no otaensHbiM goroBopam ¢ aboHeHTamu. B psge
cnyyaeB akcnnyataumen cuctem LICB u ouncTkonm CTOKOB 3aHMMalOTCA NpeanpuaTtus,
He oTHocsLwmecs K cektopy XKKX.

Bonbwaga yactb opraHmsauun, akcnnyatupytowmx OC LICB HaxoguTcs B MyHMUM-
nanbHON CcOBCTBEHHOCTU (B XO3AMCTBEHHOM BeaeHun MYT, yupexaeHHbIX MyHuuunanute-
TOoM, B cocTtaBe nmyulectsa BKX). Yactb o6bektoB OC LICB 6bina npusaTtuanposaHa n npum-
HaONEeXMT YacTHbIM KOMMNaHMaM. YacTb KpynHbIX OOBbEKTOB YyrNpaBnseTcs HECKONbKUMW Kpyn-
HbIMW YaCTHbIMW orepaTopamMu Mo AoroBopam apeHabl N KOHLeCCUM.

CyulecTByloLlaa cuctemMa OTHOLUEHUA Mexay MyHUuMnanutetamm u BoLoKaHanamu
BO MHOMMX Criy4yasix He cnocobCeTByeT pasBuTuio oTpacnn. OCHOBHble YOHAbLI NpPeanpuATUn
BKX oo 1990-x rogos 66111 chopMmpoBaHbl 3a CHET CpeaCcTB MECTHOMO M rocy4apCTBEHHOMO
OroakeToB (KpoMe TeX, KOTopble NpUHaanexanun KpynHbiM npeanpuatnam), a 60nbWMHCTBO
opraHmsaunn BKX Obino noaBeaoMCTBEHHO MyHuumMnanuTeTam. B nocnegywowmin nepuos,
HECMOTpPSI Ha TO, YTO 3aJayn 3TUX OpraHM3aumm n nx UHaAHCOBbIE BO3MOXHOCTU NpakTnye-
CKM HMKaK HEe M3MEHUNNCb, CyLLleCTBOBaHWe BogokaHanos B oopme MYT1 npuBeno K unnto-
31N UX OTOENBbHOrO (PYHKUMOHMPOBAHUSA OTHOCUTENbHO ropoaoB, KOTOpble OHM obcrnyxmnBa-
I0T. B pesynbtate TpeboBaHMS MO YyNyyWEHUIO KavecTBa OYUCTKU MpeabsBnAlTCA
He PyKOBOACTBY HACENEHHbIX MYHKTOB, B KOTOPbIX 0Opa3yrTCsi CTOYHblE BOAbI M KOTOPbLIM
npuHagnexaT OCHOBHble (hoHAbl, a BogokaHanam (MYT1) kak akobbl caMoCcTosATENbHLIM Op-
raHM3aumsam, npu 3ToM 3arpasHUTENsIM BOOHbIX 0ObekToB. Takas nogmeHa agpecaTta npe-
TEH3UN, B TOM 4ncre n 060CHOBaAHHbLIX, MHOTOKPATHO CHWXaeT ux 3¢pdeKTUBHOCTb, CBOAS
pesynbTaTthl K COCTaBMEHUIO NIaHOB, He 06ecneyYeHHbIX (PUHAHCUPOBAHUEM.

[aHHasa cuTyauma kapamHanbHO MOXeT OblTb M3MEHEHa NULb NPU Nepexoae K cucte-
Me ynpaneHusa opraHudaumsamm BKX Ha ocHoBe koHueccui (M nogobHbIM B3aUMHO OTBET-
CTBEHHbIM CXeMaM OTHOLLUEHUA MYHULMNannTeToB 1 oTpacnesoro 6usHeca). OgHako peanu-
3aUM0 ATUX CXEM COEPXKMUBAIOT HEQOCTMXKUMbIE TpeboBaHUsA K cOpocam CTOYHbIX BOA U puUC-
KN NpeTeH3ui No BO3MELLEHNIO Bpeada BOAHLIM 0ObekTaM, B pa3Mmepe, npesblllatoLlemM rogqo-
BOW Aoxon OT paboTbl ob6bekTa. [Anga 3apybexxHbIX KOMNaHWN NPakTUYECKN HEBO3MOXHO WH-
BECTUPOBaTb CPeACTBa Ha Takux ycrnoBusax. [IBa €AWHCTBEHHbIX (MPW 3TOM TEXHUYECKU U
9KOHOMMYECKM yAauHbIX) npeuefeHTa KpynHbix 3apybexHbolix nisectmumi B8 OC LUICB n B OC
panoHoB HOxHoe BbytoBo n 3eneHorpag r. Mockebl CTanuM BO3MOXHLIMWU TOSbKO B paMKax
BHYTPEHHErO COrnaleHns ¢ BOAOKaHanoM, KOTOpPbI COXpaHun 3a cO6ON OTBETCTBEHHOCTb
nepen KOHTPONMPYOLWMMKN opraHammn 3a cOpOC OYMLLEHHbBIX CTOYHbIX BOA.

OKOHOMMYEeCcKasi OCHOBa OTpacnv — nosiydyeHme opraHudaumsmmn BKX onnatbl 3a cBoun

ycnyrn ot aboHEeHTOB No Tapudy 3a NOAAHHYK BOAOMNPOBOAHYH BOAY W MPUHATbIE CTOYHbIE
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BoAbl. Pasmep Tapuda xecTko KOHTponupyeTcs TepputopuanbHbeiMu opraHamu depepans-
HOW cny0bl No Tapudam. Tapud MOXeT BKMAYaTb B ce0S MHBECTULMOHHYIO KOMMOHEHTY,
HO Npu 3TOM obLasa BenuuMHa Tapmuda He MOXeT NpeBbILAaTh NPOLUNOroaHIo bonbLue, Yem
Ha yCTaHOBIEHHbIN [MpaBMTENbCTBOM MHAEKC. YBENnMYeHne Tapuda Ha ycrnyrin BogocHabxe-
HUA U BOOOOTBEAEHUS, Kak NpaBuno, He npesblwaeT nHdnaumio. MNMpyn aToM 3HavnTenbHas
YacTb €XerogHoro pocrta Tapuda TepsieTcs 3a cyeT 6onee CyLwecTBEHHOro pocta Tapudgos
Ha 9HEpProHoCUTENn, YOOPOXaHUs HeperynmpyembiX ctaTten 3aTpart (peareHTbl, obopygoBa-
HWe 1 Ap.), BBEAEHNE HOBbIX NaTexeun, a Takke, YTO OYeHb CyLLEeCTBEHHO, 3a CcHeT Npoaosn-
XaloLLLerocsa exerogHoro CHWx eHus sogonotpebneHns n BogooTseaeHus. Nockornbky gons
nepeMeHHbIX 3aTpaT, MNpaAMO 3aBUCALWMX OT pacxoda BoAbl, B opraHusaumax BKX
He npeBblwaeT 40 %, TO Npu CHWXEeHUN pacxoaa, Hanpumep, Ha 4 %, TONbKO Afst KOMNeHca-
umm atoro (6e3 yyeta NHPNALMOHHOIO dakTopa) HeobxoaAMmo NOBLICUTL Tapud Ha 2,5 % —
3 %. B pesynbTaTte gencTeusa gaHHbIX (oakTopoB cpeacTBa, KOTOPbIMM pacnonaratT opraHu-
3aummn BKX, B peanibHOM BbipaXXeHUU COKpaLLalTCcs OT roga K roay.

Ana npeanpusatnin BKX cHuxkeHne notpebrieHns BoAabl He TOMbKO NPUBOAUT K YMEHb-
LUEHWIO Aoxo4a, HO 1 HensdbexxHo TpebyeT JONONTHUTESNbHBIX BNIOXEHUN HA 3aMeHY CUNOBOTO
N TexHonorn4yeckoro o6opyaoBaHusi, MOLLLHOCTU KOTOPOro CTAHOBATCH M3ObITOYHbIMU, Nepe-
Knagky TpybonpoBogoB BOAOCHabXeHUs ¢ yMeHbLleHneM anameTtpa Tpy6 ana 6opbbbl € 3a-
cToemM BoAbl B ceTax. OgHako M3-3a NPUMEHEHNS 3KOHOMUYECKN HEODOCHOBaHHOIO Tapuda B
oTpacnu cpeacTts Ha obecneveHre 3HeProadPEKTUBHOCTU NPAKTUYECKN HET.

B pesynbTtate OencTBUSA BCEX OMUCAHHbIX (PAKTOPOB, YObITOYHLIMK, NO AaHHbIM Poc-
CUNCKOW accoumaumnmn BogocHabxeHns n BogooTBeaeHus, aenstotca 6onee 80 % opraHusa-
unn BKX.

HononHutenbHo K Tapudy opraHmsauun BKX nmetoT npaBo BbiCTaBnAaTb abOHEHTaM
KOMMEeHCaUMOoHHY0 nnaTy 3a HeraTMBHOE BO3AencTBme Ha coopyxeHnsa LICB u 3a cbpoc 3a-
rPA3HAIOLNX BELLECTB B BOAHbIE OOBbEKTHI (MOCNneaHu nnaTtex — ToNbko aboHeHTaMm, cbpa-
cbiBawowmnm meHee 200 M3/0yT, KpynHble aboHEHTbl JOMKHbI BHOCUTL 3TOT nnaTtex B 6tog-
XerT).

B obwen cebectomMmocTn ycnyrm BogooTBeAeHns cO6CTBEHHO OYMCTKA CTOYHbIX BOA
(Bknovasi 06paboTky ocagka), B 6onbLUMHCTBE criydyaeB 3aHumaeT He 6onee 30 % — 40 %,
ocCTasnbHble CPeacTBa PacxXodylTCa Ha 3KCnnyaTauuio ceTel U HaCOCHbIX CTaHUMA BOOOOT-
BeJeHus.

BenuunHa ctoumocTn ycnyr BogoOTBEAEHUS (MO CETU rOPOACKUX CTOYHbLIX BOA) B pas-
HbIX MOCENIEHMSIX CYLLECTBEHHO pasnuyaeTcs. HekoTopble AaHHble (MHopmaums Poccui-

CKOWM accoumanmm BoaocHabxeHus n BogooTBeAEHNS) NpMBeaeHbl B Tabnuue 1.7.
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Tabnuua 1.7 — CpefgHsis CTOMMOCTb YCNyr BOAOOTBeAeHMst No  dheaeparnbHbIM

oKpyram n HekoTopbliM pernoHam Poccunckon denepaunn (3a 2-e nonyrogme 2014 r.)

Okpyr, cybbekT Poccuiickonn ®Pepepaumm Tapid (Bkniouast Hapoaski 3p, dilindiag
6utenen), pyb./m

Poccunckas degepaums 23,44
LleHTpanbHbii hegepanbHbii okpyr (LIPO) 22,74
Tynbckasa obnactb 13,72
Koctpomckas obnactb 34,44
CeBepo-3anagHbii penepansHbin okpyr (C390) 25,32
KanuHuHrpaackas obnactb 8,42

Pecny6nnka Komu 48,13
HOxHbIV hegepanbHbIn okpyr (KOPO) 24,04
Pecnybnvka Agbires 13,8

KpacHogapckui kpan 28,81
CeBepo-Kaskasckun egepanbHbin okpyr (CKPO) 14,58
Pecny6nuka JarectaH 3,06

CTaBpononbCKuin Kpamn 22,25
MpuBomkckun dbenepansHbin okpyr (MPO) 18,86
Pecnybnuka Mopgosus 11,41
Pecnybnvka Mapun On 26,07
Ypanbckuii begepanbHblii okpyr (YpPO) 25,18
CeepanoBckas obnactb 14,94
Amano-Heneuknn AO 73,13
Cwnbvpckuii denepanbHbin okpyr (COO) 23,0

KemepoBckasi obnactb 14,11
KpacHosapckun kpan 33,62
HdanbHeBOCTOYHbIN heaepanbHbii okpyr (OPO) 44,39
Mpumopckui kpawn 17,24
Yykotckun AO 173,48

Mpumeyanne — Mo kaxgomy ©O nprBefeHa MUHMMaNbHas 1 MakcUMarbHasi BENUYUHbLI TapudoB Mo

cybbekTam Poccuiickon degepaumn.
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Kak BngHo 13 tabnuupl 1.7, BenuumHa TapmudoB gaxe no coceaHnm u 6nunsknm K apyr
K Opyry no npupoaHbIM M 3KOHOMMWYECKMM YCNOBUSM OKpYraM MOXET pasnuyatbCs B He-
CKOSbKO pa3. OTO BbI3BAHO TEM, YTO TapudHOe perynmpoBaHue Nponcxoguno «OT JOCTUTHY-
TOro» YPOBHS, NPUHUMMNbBI TEXHONOrM4Yeckoro obocHoBaHus Tapuda ans OCTUXKEHUS Heob-
XOOAMMOro KayecTBa YCIyr He NPUMEHSIIOTCS.

[Mpouecc o4YNCTKM CTOYHbIX BOA HE SIBMSieTCs NPOM3BOACTBOM TOBapa, a SABMSETCS
ycrnyrowu, okasbiBaemon aboHeHTam LICB no oumctke mx ctouHbix Bog. lNMpu aTom aboHeHT
onfladnBaeT OaHHYI yCryry UCXoas u3 gpakTUYeCKUX 3aTpaT opraHusauun, akcnnyaTupyto-
wen OC LUCB un daktnyeckn npumMeHsieMbix TEXHOMNOMMN, T. e., ecnn Ha OC LICB ucnonbay-
eTcs NPUMUTMBHaZNA, ManoaddekTuBHasi, Ho NpU 3TOM U Marno3aTpaTHas TexHonornsa (nNMbo
BooOLLEe OTCYyTCTBYEeT O4YMCTKa), TO CTOMMOCTb 3TOW ycnyrn nsi aboHeHTa OKaxeTcsi npe-
AEeNbHO HU3KOW (HyneBow), a ecnu NpousBoAnUTCA rnybokas o4MCTKa CTOYHbLIX BOA, nepepa-
f6oTKka ¥ yTunusauma ocagka, To CTOMMOCTb ycnyr ana aboHeHTa 6yget makcumanoHou. B
aHanorm4yHom cuTyaummn, NPUMEHNTENBbHO K CBOBOAHOM PbIHOYHOW CUTyauun, yCrnyrn Uim To-
Bapbl HeHaanexatyero kadecTsa (He obecneymBaroLime 6e30NacHOCTb OKpYXatoLLlen cpeabl)
Ob1nn Obl 3anpeLLeHbl, HO B cipepe ycrnyr BOAOOTBeAEeHUS TakoW Noaxoa He npumeHum. lMo-
ckonbky cdepa ycnyr LICB He siBnsieTcsl pbIHOYHON, @ OTHOCUTCS K €CTECTBEHHBIM MOHOIMO-
nnam, To MHTepechl NoTpebuTtens B aton cdepe npmusarbl 3awmwate PCT n ®AC. OgHako
B CBOEW OeATeNbHOCTN OHW PYKOBOACTBYHOTCSA He obs3aTenbHOCTbI0 obecneyeHns Tpebosa-
HUIM No rny6oKon o4YnCTKE, a NULWb NoaaepXxaHnem paboTocnocoBHOCTHN perynupyembix 06b-
eKTOB Mpu cobniogeHnn npefenbHbIX UHOEKCOB pocTa TapudoB. TeHO4eHUMA Takoro passu-
TWSA HeraTUBHaA — OTCYTCTBUE OUYUCTKU NPU MUHMManNbHOM Tapude. Takum obpasom, K coxa-
NEeHuno, perynupoBaHue gaHHOM cdepbl pasbanaHcupoBaHo: npegbsBfieHne OgHUMU rocop-
raHamu TpeboBaHWM K Ka4eCTBY YCNyrn B BUAE XeCTKMX TpeboBaHui K COPOCY OUMLLEHHbIX
CTOYHbIX BOA MPOTMBOPEYUT MO3ULMK APYrMX rOCOPraHoB Mpu3HaBaTb HEU3OEXHbIN cylie-
CTBEHHbIV POCT LiEHbl Ha 3Ty yCnyry.

B Tabnuue 1.8 npuBeaeHbl gaHHble N0 ce6eCTOMMOCTM YCNYr OYUCTKM CTOYHbIX BOA B
KOHKPETHbIX HaCeneHHbIX MyHKTax (MonyYeHbl B paMKax aHKETUPOBAHUS NpeanpusaTun), no
CpaBHEHUI0 ¢ TapudamMn Ha ycnyry BO4OOTBEOEHUSA B 9TUX MNOCENEeHUAX. YUYnTbiBas Manbin
ob6bem AgaHHbIX no obbektam OC NCB (cooTBeTCTBYOWMI KONUYECTBY AaHHbIX OOBbEKTOB B
nogoTpacnu), 3gecb U ganee, B Criydyae ecnv BUA CTOYHbIX BOA He yKasaH, NpuMBOAUMbIE

AaHHble 1 MHdopmaumsa oTHocaTea kK OC MCB.
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Tabnuua 1.8 — CpaBHeHne cebeCToMMOCTN OUYMUCTKM CTOYHBIX BOA C Tapndom Ha BogoOTBEOEHUNE

MpoekTHas
Ne OC, cbe- | npousBoau- MpuTok B Tapud
CebectonmocTtb
AeparnbHbIn TENbHOCTb 2014 ropy, TexHonorus ; |HaBogooTeefeHve,
3 Ha OC, py6./m 3
OoKpYyr OC, TbiC. M/CyT py6./m
Thic. M3/cyT
YpaneHve a3ota u
1, C3900 330 213 docdopa, ¢ 7,17 20,81
peareHTamu
2, 4o0O 80 37 To xe 14,33 23,36
3, C340 72 31 To xe 111
4, C390 17,1 14,9 To xe 6,74
5, C390 41 12,6 YpaneHuve asota 53,75 4,67
6, C390 10 55 To xe 13,3
7, C300 10,5 4.5 To xe 27,78 14,27

1/3 — ypaneHue
8, UoOo 3000 2136 asoTa, 2/3 — nonHag 5,9 23,36

Ouon. oyncTka

9, U0 3000 1740 MonHas 6uon. o4ncTka 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, 0O 135 102 To xe 4,36 11,65
13, CoO 86 55 To xe 7,38 10,48
14, Co0 80 34 To xe 14,37 10,56
15, 40 55 255 To xe 9,58 21,6
16, CK®O 14 2,9 To xe 20,67 13,7

[aHHble Tabnuubl 1.8 N03BONAT caenaTb criefyoLlime BbIBOAbI:

- BEMNYUHbI ceBeCTOMMOCTM OYMCTKM MO OObekTam pasnuyaloTcs (3a BblMETOM Kpau-
HUX 3Ha4yeHun) go 5 pas;

- cebecTtommocTb Bo3pactaeT ¢ 3-6 py6./M3 ANs KpynHenwux crtaHumi go 10-15
py6./m* ans OC ¢ nputokoM 5-50 Thic. M/cyT;

- 3aTpaTbl HA OYMCTKY CTOYHbIX BOJ 3a4aCTyl0 HE KOPPENMPYOT C pe3ynbTaTtoOM OYUCT-

kn. O6blYHbIE CTaHUMM nonHon Guonormyeckon oumctkm (Ne 13-15) n camble acbdeKkTUBHbIE
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MO Ka4yecTBY OMUCTKM COBPEMEHHbIE coopyeHus (Ne 2—4), npu oAMHaKOBOW 3arpyske B Mpo-
LeHTax oT NnpoekTHon npounssoantensHocty (M) nmetoT ogmMHakoByto ce6ecTOMMOCTb;

- Ha MHOrMX 0B6bEKTax MMeeT MecTO CUTyauus, koraa cebecToMMOCTb OYUCTKN CyLe-
CTBEHHO Bbile Tapuda Ha BogooTBeaAeHue, T. e. pabota OC obecneumBaeTcs 3a cyeT gpy-
rMX WUCTOYHMKOB (OpPYrnx cocTasnsiowmux Tapudga nnbo nnatel abOHEHTOB 3a CBepXHopMa-
TMBHbIE COPOCHI);

- B uenom cutyaumsa ¢ cebectonmmoctbio Ha OC No NpoTMBOPEYMBOCTM N pasbpocam

3Ha4yeHun noBTopsieT obLLyto cutyaumto ¢ Tapmdpamm (Tabnuua 1.7).

1.4.3 AHanu3 o6 bLEKTOB NoJoTpPacsv No NPOM3BOAUTENbLHOCTU, CPOKaM

JKcnnyaTtauuvun, npon3soanTeribHOCTU, Harpy3ke

Mpn cbope nHdpopmauumn No CnpaBOYHUKY 3anpoc Ha npegocTaBrieHne UHgopmaumm
Obin agpecoBaH 404 noceneHnsM 1 ropoackuM okpyram (BCeM, HaceneHme KoTopbiX NpeBbl-
waeT 40 TbIC. Yen. n B KOTOPbIX, COOTBETCTBEHHO, MOXET 06pa30oBbIBATLCA CTOYHbLIX BOA
cBbilwe 20 Thic. M3/cyT).

PacnpeneneHve aTnx HaceneHHbIX MyHKTOB MO YNCMEHHOCTU HaceneHnsa npuseaeHo B

Tabnuue 1.9.

Tabnwvua 1.9 — Pacnpep,eneHme HacCelneHHbIX NYHKTOB — obbekToB PacCbINIKM aHKEeT Nno

YNCNMEHHOCTU HaceneHund

OLueHOoYHbIN KonnuyectBo
KaTteropus HaceneHHbIx L
YncrneHHOCTb HaceneHus, TbiC. Yer. pacxof CcTouHbIX | B Poccuiickon
MYHKTOB 3
BOA*, ThiC. M°/CyT depepauymm
"opoga-MUNNMOHHKKN Csbiwle 1000 Csbiwe 300 12
KpynHeniuve ropoga 500-1000 150-300 25
KpynHble ropoaa 250-500 75-150 36
BonbLune ropoaa 100-250 30-75 91
CpegHue ropoga 50-100 15-30 157
Manble ropoga Onsa uenen pa3paboTku cnpaBoYHMKa Npu
aHkeTnpoBaHuM bbina orpaHuyeHa guana- 12-15 89
30HOM 40-50 (06bekTbI | kKaTeropum)
Bcero 404

* [pn obLiem ygensHom BogooTBeaeHun 300 n/yen B CyTKu.
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Bbinn nonyyeHbl 3anonHeHHble aHkeTbl OoT 200 NoceneHun u ropoackUX OKPYros, OT
Bcex beaepanbHbIX OKpPyroB u GonblimHCTBa cybbektoB Poccuiickon Pepepaumn. Takum
o6pa3om, BbIbOpka nonydeHHon MHGopMaumm coctaBnsaeT okono 50 %, 4Tto cneagyeT oue-
HUTb KaK BeCbMa NpeactaBuUTENbHY. B HaceneHHbIX NyHKTaX, HanpaBMBLLMX aHKeTbl, NpPo-
xusaetT 60% ropogckoro HaceneHus Poccurckon ®epepauun.

PacnpeneneHne o6beKTOB OYNCTKM CTOYHBIX BOA, OTHOCUMBIX K |- KaTeropmm no Tep-
putopun Poccurckon Pefepaumm n ee cybbektam NOHOCTbIO COOTBETCTBYET pacnpenene-
HUIO KPYMHbIX HACeMNEHHbIX MYHKTOB MO TEPPUTOPUN.

Hanbonbllee KONMYECTBO Takmx OOBEKTOB HaxoguTcd B cneayrowmx cybbvektax Poc-
cunckon egepauyuiu:

- MockoBckasi obnacte — 42;

- KpacHogapckum kpan — 20;

- PoctoBckasa obnactb — 15;

- Kemeposckas obnactb u CBepanosckasi obnacte — no 14;

- NleHnHrpaackas obnacte — 13;

- pkyTckasa obnacte — 11;

- CtaBpononbckun kpan, TatapctadH n XMAO — no 10.

Ha atu 10 cybbekToB npuxogutca okono 40 % Bcex 06beKToB |- kaTeropun.

O6bekTbl NogoTpPacsiv, NO KOTOPbIM BbIIM NOSTyYeHbl aHKeTbl, A5 AanbHenLWwero aHa-
nn3a 6bInn pasgeneHbl Ha Tpy rpynnbl NO NPOEKTHoW npoussoanTensHocTu (MNM):

- cBbiwe 300 TbIC. M3/cyT: aHKkeTbl nonyyeHsl oT 19 npeanpuaTtnin no 20 °C;

- o1 100 go 300 TbIC. M3/CyTZ aHKeTbl nony4veHbl oT 28 npegnpusatui no 30 °C;

- MeHee 100 Thic. M*/cyT: aHkeTbl nonyyeHsl oT 133 npeanpusTuii no 150 °C.

O6bem gaHHbIX, NOMy4YeHHbIX No obbekTam ouncTku MNMNCB, npru3HaH HegOCTaTOYHbIM
Ana aHanuaa. [laHHble 6binn NonyyYeHsbl BCero ot AByx npeanpuatnin. MHgopmaums o cutya-
LUUKN B HAX NPUBELEHA HMXE.

AHanus pacnpegenenus OC no rogam NnocTponkn (CPoKy CrnyxObl), a Takke gaHHbIe O

NpoBeAEeHUN PEKOHCTPYKUMKN NpuBedeHsbl B Tabnmue 1.10.

Tabnuua 1.10 — Ananus pacnpegernenuna OC 'CB no rogam nocTponku (CPoKy Cnyxobl)

Mpynnbl OC ¢ pasnuyHon MM, %
Nogbl noctporikn OC
. 6onee 300 100-300 mMeHee 100
(dbakTudecknii cpok cnyxosbil) 5 s
TbiC. M/CyT ThiC. Ma/cyT TbiC. M°/CyT
o 1970 ropa (45 ner) 22,7 20 13
C 1970 no 1980 rogbl (35-45 neT) 50 38 36
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Mpynnbl OC ¢ pasnuyHon MM, %
Nogbl noctporikn OC
. 6onee 300 100-300 meHee 100
(dbakTnyeckun cpok cnyxobi) s s
TbiC. M /CcyT ThiC. MY/CyT TbiC. M*/CyT
C 1980 no 1990 roabl (25-35 nerT) 13,7 25 32
C 1990 no 2000 roabl (15-25 neT) 4,5 4 13
C 2000 roga (meHee 15 neT) 91 13 6
MogBepranucb PEKOHCTPYKLMM UM PaCLUUPEHMIO
P P Py P P 57 15 37
¢ 2010 ropa, %

MprmeyaHne — PacyeTHbI CPoK Cry»6bl GETOHHBLIX OYUCTHBIX COOPYXeHUI — 50 neT.

Bo Bcex Tpex gmanasoHax npoussoamtenibHoctn OC OCHOBHblE MOLLHOCTU Obinn no-
CTpoeHbl B nepuog ¢ 1970 no 1985 roa. KpynHble 1 cpegHue cTaHumm gocTpamBanucb A0
1990 roga. Cpeaum cTaHUMn eCTb COOpYXeHUs1, nocTpoeHHble nocrie 2000 roga, — oT 6 % Ao
13 % coopyXeHnn.

o 1990 roga B OCHOBHOM OCYLLECTBNANAack JOCTPOMKA COOPYXEHUA U BBOL LOMNOS-
HUTenbHbIX 6r10koB. NMocne 2000 roga CTPOUTENBCTBO HOBLIX HJIOKOB M CTaHUMN BENOCH YXe
C NPUMEHEHNEM HOBbLIX TEXHOMOMM C yaaneHuem asoTa unu asoTta n docgopa. PekoH-
CTPYKUUN C USMEHEHNEM TeXHOSOrMn npuxogartca Ha 2000-2015 rogbl. HecmoTp4a Ha cylue-
CTBEHHble [0 OOBHEKTOB, NOABEPTLUNXCS PEKOHCTPYKUMM B 2 rpynnax nu3 Tpex, PeKOHCTPYK-
TMBHbIE MEPONPUATUS B OCHOBHOM KacanuCb OTKa3a OT XMOpUPOBaHUA B MNOSMb3y YO-
obny4eHns 1 nepexoda Ha MexaHndeckoe obespoxunsaHue. [1onsa 06bEKTOB, HA KOTOPbLIX pe-
anun3oBaHbl TEXHOMOIMK yaaneHms asota (unu asota u docdopa) He npesbiwaeTt 10 % (no-
ApobHee — cMm. pasgen 2).

AHanuns yaenbHOro BOA0OTBeAEHUS (f/4en. B CYTKN) NOKa3bIBAET, YTO NMPUTOK CTOYHbIX

Boa Ha OC 'CB copmMupyeTcs B BeCbMa LUMPOKOM AuanasoHe (cMm. Tabnuuy 1.11).

Tabnuua 1.11 — BenuumHbl yaenbHOro BoaooTeeaeHns

YpaenbHbii 6pyTTO-NpMToK HAa OC Ha 1 xuTtens (C y4eToM
NPOMBILLIIEHHOCTU U HEOPraHM30BaHHOIO MPUTOKA),

[IManasoHb! NpuToKa n/yen. B cytkn, ansa rpynn OC ¢ pasnuyHon M1

6onee 300 100-300 meHee 100
ThIC. M3/cyT ThIC. Ma/cyT TbIC.Ma/CyT
LleHTpanbHbin guanasoH (60 % oT Bcex cutyauun, 270-440
180-400 (60 %) 180-410
oT 20 % po 80 % obecneveHHOCTH) (50 % — 270-470)
MuHUManbHbIe 3HaYeHus 240 130 80
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[nana3soHbl NPUTOKa

YaeneHbih 6pyTTo-Nputok Ha OC Ha 1 xuntens (c y4eTom

NMPOMbILLUJTIEHHOCTU N HEOPraHM3oBaHHOIoO I'IpI/ITOKa),

n/yen. B cytkn, ansa rpynn OC ¢ pasnuyHon M1

6onee 300 100-300 meHee 100
Thic. M3/CyT ThiC. MY/CyT Thic.M>/CyT
MakcmarnbHble 3Ha4YeHus 550 670 710

Kak BuaHO u3 Tabnuupbl 1.10, C yMEHbLUEHMEM MPOU3BOAUTENBHOCTM AManasoH
yOernbHbIX pacxogoB 3HauYuTernbHO pacwmpsaeTcsa. CnegyeT OTMETUTb, YTO NPU 3TOM 3Haude-
Hua meHee 100 n/yen. B CyTKM COOTBETCTBYET HEMOSIHOMY BOLOOTBEAEHUIO U (UNN) YacTud-
HOMY OTCYTCTBUIO LIEHTPann3oBaHHOIro BOAOCHabxeHus. B uenom anga craHumin npoussBoau-
TenbHocTblo 100—300 Thic. M° B CYTKM 1 ocobeHHo meHee 100 TbiC. m® B CYTKN UMeeTcs pe-
3epB CHWXeHUs BogonoTpebneHnsa (1, cCooTBETCTBEHHO, Nputoka Ha OC 'CB) nytem npuHs-
TUA Mep NO 3KOHOMWUU BOAbI.

Kak Obino oTmMeyeHo B pasgene 1.1.2, B nocrneaHne OecaTunetTus NpomnsoLuno cylle-
CTBEHHOE CHMXeHne Harpyskm Ha OC NCB. Pacnpeaenenne OC no BenuunHe rugpasnuye-

CKOWM Harpysku, B npoueHTtax ot NN nokasaHo B Tabnuvue 1.12.

Tabnuua 1.12 — OueHka hakTnyeckon ruapasnmyeckon Harpyskm Ha OC

Mpynnbl OC ¢ pasnuyHon MM, %
OueHka Harpysku 6onee 300 100-300 meHee 100
ThIC. M3/CyT ThIC. M3/CyT ThIC. M3/CyT
PaboTtatoT ¢ He3HauUTENBHON Neperpyskon 0 11 1
Bnusko k npoekTHon npoussogutensHocTh (70 % — 100 %) 21 27 12
CyuwiecTtBeHHO HegorpyxeHbl (50 % — 70 %) 48 42 19
Hu3kas Harpy3ka (meHee 50 %) 32 20 68

Takum o6pasomM, UMeKLLIMECS MOLLHOCTM COOPYXXEHUIA Ha BOMbLUMHCTBE PAaCcCMOTPEH-
HbIX CTaHLMIA MMEIT XOPOLUMIA NoTeHunan ans BHeAPEHUs COBPEMEHHBLIX TEXHOMOrMn 6mo-
NOrMYEeCKON OYUCTKN, KOTOPBIN Ha AaHHbIA MOMEHT Mano peanu3oBaH. OgHako criegyeT yun-
TbiBaTb [Ba BaXHbIX (hakTopa:

- OCHOBHbI€ MOLLHOCTM COOPY>XEeHMI Obinn nocTtpoeHbl B 70—80-x rogax v nNpu pekoH-
CTPyKUuMn TpebyeTcst GonblUMA UMM MEHbLUMIA 0OBbEM BOCCTAHOBIEHUSI COCTOSIHUSA XKeneso-
GETOHHbIX KOHCTPYKUMWA. ITO yBenuumBaeT ctommocTb paboT ot 50 % po 500 % oTHocu-

TeNbHO peTexHonorn3aunn (M3MeHeHNsa TEXHOMNOMMM C 3aMeHon 06opyaOBaHUS);
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- C YY4eToM TOro, Yto MaccoBas Harpy3ka Ha OC 'CB dopmupyeTtca nponopumoHanb-
HO KONMYECTBY XUTENEN C y4eTOM COPOCOB MPOMBILLIIEHHbIX NPEANPUATUIN, BENUYMHA HEOO-
rPy3Ku Mo NPOEKTHbIM NokasaTensiM abContoTHO He TOXAECTBEHHA HeOOorpy3ke No 3arpsA3Hs-
towmm BewectBam. Ha OC 'CB TONbKO COOPYXEHNA MEXaHUYECKON OYUCTKM U OTCTanMBaHUS
paccuynTbIBAIOT MO pacxoay, ocTarnbHble COOPYXEHUS — MO MACCOBOW Harpyske.

Cutyauma ¢ OC TCB B I'YTT «MocBogocTok» — eguMHCTBEHHOM B Poccun npegnpusi-
TUW, 3KCMNyaTUPYOLWeM 3HaYUTENbHOE YMUCIIO TaKUX CUCTEM, — MPUBELEHA HUXKE.

[MepBble OYUCTHbIE COOPYXeHUs ana cenutebHbix BOOOCOOPHLIX nfowagen Obiniu
paspaboTtaHbl B MockBe B Tpex Buaax: Npyabl-OTCTOMHUKK, COOPYKEHUS KaMepHOro Tuna
(CKT) u wmToBble 3arpaxgeHus B aksatopuun p. MOCKBbI.

3agaden nNepBbIX OYUCTHBLIX COOPYXXEHUN ABNAMOCH 3ajepaHue B NOfHOM obbeme
Mycopa, 4YaCTUYHO B3BELUEHHbIX BeLLeCTB M HedTenpoaykTos. [pn aToM npegycmaTpusa-
NOCb CHWXKEHUe KOHLEHTpaummn 3arpsisHeHnn B cpefHeM Mo B3BeLLEeHHbIM Bellectsam go 30—
50 mr/n, a no HedpTenpogyktam — o 5-8 mr/n. Ha o4nctHoe coopyxeHue HanpaBnanacbh
Hanbonee 3arps3HeHHas YacTb MOBEPXHOCTHOrO CTOKa OT AOXAEWN C NepuoaoM OLHOKPaTHO-
ro npesblleHNss pacYeTHOM MHTEHCMBHOCTU B npegenax 0,05-0,1 roga, a Takke 4yacTb Ta-
NbiX BOA.

[na nponycka nNUKOBbIX pacxofoB AOXAEBbLIX W TanblXx BOA npegycMaTpuBasnocb
YCTPOMUCTBO OBrOHHOMO KOMMEeKTopa, HanpassoLWwero aTM CTOKM MUMO OYUCTHBIX COOpYXKe-
HUIM C nocrneayrwmm copocomM B BoaHbIe 00BbEeKTbI 6€3 0uncTkM. CUMTanoch, YTO yKa3aHHbIe
CTOKW HECYT 3HAYMTENbHO MEHbLUEee KOMMYECTBO 3arpsAa3HeHui, YeM CTOKW, NocTynawLimne ¢
nepsbIMK NopunaMn goxaen. Takum obpasom, Ha AaHHOM aTane akKyMynMpoBaHWE NoBepx-
HOCTHOIO CToKa He npegycmatpusanocb. O4HaAKO MO TEXHUKO-3KOHOMMYECKUM COObpaXkeHu-
AM ONS CHUXKEHUS AMaMeTPOB KOMNEKTOPHOM ceTu npu GONbLUON MPOTSKEHHOCTU FMaBHbIX
KONNEeKTOpOB B CUCTEME BOAOOTBEAEHMS YCTpanBanmchb perynupyroLimne pesepayapbl.

B cepeanHe 1980-x rogoB Havanm WUCMNONb30BaATbCA OYUCTHbIE COOPYXEHWUS, OCHa-
LLIEHHble BrIoKaMM TOHKOCITOMHOrO oTCcTanmBaHus U ounbTpammn (KacCeTHbIMU) AOOUNCTKU. Ta-
Kne coopyxeHust gasanun 6onbwnin 3pdexT, Hexenu nNpyabl-oTcTorHukn, CKT unm wntoBble
3arpaxgeHus. Vx rabaputbl 6binm B 2—2,5 pa3a MeHbLLUE.

C cepeanHbl 1990-x rogoB B cBA3n co ctpoutenbctsom MKAL 1 3-ro TpaHCNoOpTHOro
Konbua Ha 6anaHce YT «MocBOAOCTOK» MOSIBUIUCH TakK Ha3blBaeMble COOPYXEHUs rnybo-
KOW OYUCTKM HaKOMUTENBLHOrO TuMa C nocrieayowen JOOYUCTKON CTOYHbBIX BOL MHOTOCTYNEH-
yaTton HanopHon unbTpaunen. Mo gocturaemomy apdPEKTY OYUCTKM (MO OCHOBHLIM NoOKasa-

Tenav 3al'pﬂ3HeHVIFI) YKa3aHHble OC noyTn BbIXOAAT Ha KA4YeCTBO OYUCTKM NOBEPXHOCTHbIX
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CTOYHbIX BoA Ha ypoBHe [MOKquex0s, OAHAKO Mpu obcnyxunsaHum BogocbopHon nrowaam 6o-
nee 20-30 ra CTOMMOCTb UX 3KCNIlyaTaLMm BeCbMa BbICOKA.

B TOT ke nepuvoa Havyanu NpUMEHATbCS CoopyxeHus rabuoHHoro tuna (CIT). Mno-
Wwaab BogocbopHoro 6accerHa ansa Taknx COOPY>XEHUN HesHaumTenbHa — ot 1,5 oo 5,0 ra.
B OCHOBHOM OHM MPUMEHSIIOTCH A5 OYMCTKM CTOKOB C JOPOXHBIX NMOKPbITUIA 1 Brin3pacnoso-
YKEHHbIX OTKOCOB.

Tarke Haxo4AaT NPUMEHeHMe COOpPYXeHUs C peareHTHoW obpaboTkon, hnoTaunoHHOM
OYMCTKOW, (bunbTpaumnen Ha NeEHONONUCTUPONbHbBIX PUNbTPax.

Cutyauma no 3arpsisHeHHocTu ['CB no pesynbTaTaMm aHanu3a aHKeT nokasaHa B Tab-
mmuax 1.13, 1.14.

Tabnuua 1.13 — 3arpsi3HEHHOCTb NOCTYNALLMX CTOYHBLIX BOA MO OPraHNYeCcKUM 3arpsis3HeHUsIM

PacnpeneneHue 3arpa3HeHHOCTM NO B3BELLUEHHbIM Be-
[ranasoH 3arpsi3HEHHOCTW, B3BELLEHHbIE BELLECTBA, wectsam/BMKs, % anst OC ¢ MM
mr/n/
BIKe, Mr/n 6onee 300 100-300 meHee 100
ThIC. M3/CyT ThIC. M3/CyT ThIC. M3/CyT
Hun3kokoHUeHTprpoBaHHbie (MeHee 150/130) 21/22 28/31 30/30
CpeaHekoHueHTpupoBaHHble (150—250/150-230) 41/42 48/48 50/57
BbicokokoHLEeHTppoBaHHbIe (cBbiwe 250/230) 32/36 24/21 20/13

MpumeyaHune — MNepef 4yepTon — B3BeLLEHHbIE BeLecTBa, nocne 4yepTbl — BIKs,

Tabnuua 1.14 — 3arpAsHEeHHOCTb NOCTYNaKLKUX CTOYHBLIX BOA MO a30Ty u hocdopy

PacnpegeneHuve 3arpsa3HeHHOCTM NO aMMOHUNHOMY
fvanason sarpasHerHocTv no asoTty/docdopy docdatos, %, ans OC c MM
aMMOHUWHOMY a3oTy, mr/n/
thocdopy hocdatos, Mr/n 6onee 300 100-300 meHee 100
ThIC. M3/cyT ThIC. M3/cyT ThIC. MS/CyT
HW3KOKOHLLEHTPUPOBaHHbIE
5,6/22,2 41/33 30/30
(meHee 25/meHee 2,2)
CpeaHeKOoHLEeHTPMPOBaHHbIe
g Pap 66,6/38,9 40/41 38/33
(25-35/2,2-3)
BbICOKOKOHLIEHTPMPOBaHHbIE
27,8/38,9 19/26 32/37
(cBbiwe 35/3,0)

AHanua KoHUeHTpauun nocTynarLwen CTOMHOW BOAbl MOKa3biBaeT yBeNMYeHue pas-
OGpoca BCTPEYaeMOCTN C YyMEHbLUEHWEM MPOM3BOAMTENBbHOCTU CTaHUMK, 4YTO ObbAcHseTCA

oonbWwnM guanasoHOM YOENNbHbLIX pacxogoB U yBENMMYEHNEM BITUAHUA NMPOMbILWLJTIEHHbLIX CTO-
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KOB C YMEHblLUEHNEM NpPon3BOANTESNIbHOCTU CTaHUUWN. XapaKTeprle Anana3oHbl AnAa ropoa-

CKMX CTOKOB NnpeacTaeneHsl B Tabnuue 1.15.

Tabnuua 1.15 — XapakrepHble guana3oHbl KOHLEHTPALNN OCHOBHbIX 3arps3HeHnin B ncxogHbix MCB

[nanasoHbl 3arpA3HEHHOCTM CTOYHLIX BO4, Mr/n
3arpsisHatoLme HuskokoHueHTpupo- | CpeaHekoHUeHTpUpo- | KoHueHTpupoBaH- Mpu BNUAHUK
BeELlecTBa BaHHbIE CTOYHbIE BaHHble CTOYHbIE Hble CTOYHbIe MPOMbILLUIIEHHbIX
BOAblI BOAbI BOAbl CTOYHbIX BOJ,
BaBelLleHHble
MeHee 150 150-250 Csbiwe 250 BonbLie 400
BellecTBa
BlKs Menee 130 130-230 Csbliwe 230 BonbLe 400
XK Menee 300 300-600 Csbilwe 600 Bonble 800
A30T aMMOHUIMHBbIN MeHnee 25 25-35 Csbiwwe 35 Bonee 50
docdop dhoctaTtos MeHee 2,2 2,2-3,5 Cebiwe 3,5 Bbonee 5

B pesynbTaTte CHWXeHUs yaenbHoro BogooTeeaeHus yxe Ha 25 % — 35 % OC c M1
cBbille 100 Thic. M*/CyT NOCTYNaloT CTOYHbIE BOAbI, KOTOPbIE B ycroBusix Poccuiickoit depe-
pauuu crieqyeT OLEHUTb Kak BbICOKOHLEHTpUpoBaHHble. CrieayeT obpaTnuTb BHUMaHWE, YTO B
ycnoBusix 3anagHon EBponbl, B ocobeHHocTn OPI, roe Hopma BOOOOTBEAEHNA BO MHOMMX
HaceneHHbIX NyHKTax Hwke 80 n/Jyen. B CYTKW, MOHATME BbICOKOKOHLEHTPUPOBAHHbBIX CTOY-
HbIX BOA CYLLECTBEHHO OTIMYAETCS: OHWU XapaKTepu3ylTCa Kak MMHMMYM BABoe O0nbLuMMu
3Ha4YeHMsIMN 3arpsA3HEeHHOCTM No B3BelleHHbIM BeuwecTBam U BlMKs. 3T1oT dhakt okasbiBaeT
CyLLeCTBEHHOE BO3LENCTBME NpU ucnonb3oBaHun B Poccunckon denepauum TexHONOrum
O4YUCTKM, pa3paboTaHHbIX ans 3anagHon EBponbi.

HecmMoTpa Ha cHuMXeHne yaernbHoro BogooTtseneHusi, okorno 1/3 scex OC c M1 meHee
300 Tbic. M3/cyT NOMyYalT HU3KOKOHLEHTPUPOBAHHbBIE CTOYHbIE BOAbI, B TOM YMCIIE MO a30Ty
n doocgoopy.

BaxHbI dhakTop AMs1 MCNOMb30BaHUS TEXHOMOMMKU yaaneHust azota — Temnepartypa
CTOYHbIX BoA. [aHHble Mo pacnpeneneHvuio MMHUMMarnbHbIX CpeAHEMECSYHbIX TemnepaTyp

npueegeHbl B Tabnuue 1.16.
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Tabnuua 1.16 — TemnepaTypa NoCcTynaroLwmx CTOUHbIX BOA

PacnpegeneHve Temnepatypbl, CpeaHss 3a Mecsil, C MUHUManbHBIMM
CpenHss Temneparypa 3a Mecs ¢ (3MMHUMHK) 3HaYeHuaAMK, %, ana OC c MM
MWHUManbHBIMKU (3UMHUMM) 3HaYe-
. 6onee 100-300 MeHee
Husimu, °C 5 .
300 TbIC. M*/cyT ThIC. M/CyT 100 TbIC. M°/cyT
OyeHb xonoaHas, MeHee 12 14,3 14,9 47
YMepeHHo xonogHas, 12-16 42,9 51,8 37
Tennas, cBbiwe 16 42,8 33,3 16

Ons OC c¢ MM 100-300 Tbic. M*/cyT OCHOBHOM AuanasoH TemnepaTypbl CTOKOB
12 °C — 16 °C, a ana OC c N meHee 100 TbIC. M3/cyT Hanbonee xapakTepHa TemnepaTypa
12 °C — 14 °C, npudem cTtoku ¢ Temnepatypoun 10 °C n meHee coctaBnaT 23 %, 4To cyule-
CTBEHHO )15 OLEHKN BO3MOXXHOCTU NPOBeAEeHMs npouecca HUTpudukauuu.

Ananua snnaHna OC TCB Ha okpyxatoLlyto cpefy no AaHHbIM aHKeT NpUBEOEH B pas-
aene 3.

B Bugy MuHMMansHoM uHdopmaLmu, nosly4eHHon n3 aHkeT, B Tabnvue 1.17 npuso-
aatca gaHHble Cl32.13330-2012 [2] no 3arpsisHeHHocTy MCB, nonyyeHHble paHee cneuu-
anuctamu B pesynbtate 0600LEeHNAa MHOroneTHUX UCcnegoBaHWn NO M3YyYEeHUIO cocTaBa

NMCB noceneHun, pacnosioKeHHbIX B pa3fiMyHbIX KINNMMaTU4eCKnx pa|7|0Hax CTpaHbl.

Tabnuua 1.17 — lNprMepHble 3Ha4YEHUS KOHLIEHTPALMN 3arpsi3HAIOLUX BELECTB B JOXAEBOM U

TarioM CTokax Ansi pasnmyHbIX y4acTKOB BOAOCOOPHbLIX MOBEPXHOCTEN CENUTEBOHbIX TEPPUTOPUN

3arps3HEHHOCTb NOBEPXHOCTHbLIX CTOYHbIX BOA, Mr/n
[oxneBown cToK Tanbin cTOK
Tun yyacTka
B3BelLeHHble Hedre- B3BelLLeHHble Hedre-
BIMKs Br1Ks
BelllecTBa NPOAOYKThI BelllecTBa NPOAYKThI
YyacTkm cenutebHon Tepputopun ¢
BbICOKMM ypOBHEM GriaroycTponcTea
N perynspHon MexaHU3npoBaHHON
yOOpKOM  [OPOXHBIX  MOKPLITUI 400 30 8 2000 50 20
(ueHTpanbHasa YacTb ropoga ¢ ag-
MUHUCTPATUBHBLIMU 34aHUSMWU, TOP-
roBbIMU M y4eOHbIMK LIEHTpaMm)
CoBpeMeHHas xunas 3acTporika 650 40 12 2500 70 20
MaructpanbHble ynuubl C WHTEH-
1000 60 20 3000 85 25
CMBHbBIM ABVDKEHMEM TpaHcnopTa
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3arpsA3HEHHOCTb NOBEPXHOCTHbLIX CTOYHbIX BOA, Mr/n
[oxaeBown cToK Tanbi cTOK
Twun yyacTtka
BsselueHHble HedTte- | B3BelleHHble HedrTe-
BIMKs BlMKs

BellecTBa NPOAOYKThI BelllecTBa NPoAYKThI

TeppuTtopuu,  npwnerawowme K
2000 65 18 4000 110 25

NMPOMBbILLIIEHHBIM NPEANPUATUAM
KpoBnu 3gaHnin n COopy>KeHUn <20 <10 | 0,01-0,7 <20 <10 0,01-0,7
Tepputopun ¢ npeobragaHvueM WH-
OvBUOYanbHOW >KMUMOW 3acCTPOKKY;
ra3oHbl 1 3erieHble HacaxaeHus 300 40 <1 1500 70 <1

Hanbonee 3arpsi3HeHHbIM MO BCEM nokasaTtensam, no gaHHeiM Ceoaa npaswun, ABnaeT-
Cs Tanbl CTOK, KOTOPbIA NO 3Ha4eHuo nokasatens BI1K npubnuxaeTcss K HA3KOKOHLIEHTPU-

poBaHHbLIM X035MCTBEHHO-ObITOBbIM CTOYHbLIM BOAAM.

1.5 MNpapauum o6 BHLEKTOB NogoTpacsiv No NPOU3BOAUTENLHOCTU ONS

AanbHeunLwero ncnonb3oBaHusi B cnpaBoyHuke HAOT

K |- kaTeropuu npupogononb3oBaTenien, Anga Kotopblx dyaeTt obsizateneH nepexon
Ha HAOT, n nony4yeHne KOMMMEKCHOro paspeLLeHnst Ha OCHOBaHMM TEXHOSOMMYECKNX NOKa3a-
Tenewn, OTHeCeHbl BCe 00BbEKTbl OYUCTKM CTOYHbIX Bog LICB ¢ o6bemom nocTynatwoLwwmx cTou-
HbIX BoZ cBbile 20 Thic. M3/cyT (ans OC MCB cooTBETCTBYET MOLLHOCTM OYUCTHBIX COOpY>Ke-
H1n 50-60 Thic. OYXK (B TepmuHonorum Ceoga npasun [2]).

MpuHuun knaccudpukauyum obbvekToB OC aBnsieTca npeameToM amckyccuin. Pacxop
CTOYHbIX BOO — TPagULMOHHbIA, NPUBbLIYHBIA NapameTp. O4Hako OH He B NOSIHOW Mepe OT-
paXkaeT Kak NpMpoaooxpaHHyto ponb o06bektoB OC LICB, Tak 1 noTeHumanbHyto akonornye-
CKYHO OMacHOCTb, TaK Kak Npu pasHbiX BENMYNHAX YAENbHOro BoAoNoTpebrneHns noceneHms ¢
OLMHaKOBOW YMCMNEHHOCTbI HaceneHns MoryT obpasoBbiBaTb pacxodbl CTOYHbIX BOA, OTNU-
varowmecsa B 2—3 pasa. YuuTbiBasg TEHAEHUMIO K CHUDKEHUIO 3TUX MOKasaTenen, BO3MOXEH
CaMOomnpon3BOSIbHbIM Nepexod 06bekToB M3 O4HOro AuanasoHa B LPYrov, Aaxe npu pocTte
HaceneHus obCnyXnBaemblX MMW HACENEHHbIX MYHKTOB. JTO MOXET [e30pUeHTUPOBaTb
CyObeKTbl perynmpoBaHums.

Pacxopn cToudHbIX Bog onpenensieT 06beMbl MEHbLUEN MO CTOMMOCTU MHBECTULMIA Ya-
ctn ob6bekToB OC NCB, a MMEHHO COOPYXEHU MEXAHUYECKON OYMCTKN, BTOPUYHOrO OTCTam-

BaHus, obe33apaxuBaHusi, 0OOYMCTKN. Bonee MHdoOpMaTUBHLIM NapaMeTpoMm Afis Knaccu-
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dukaumm OC ICB sBnsetca napameTp «3KBMBANEHTHAs YMCIIEHHOCTb xuteneny» (34YXK).
JT0T napameTp npucytcteyeT B CBoge npasun [2]:

«9.1.3 O6Ly0 NPOM3BOAUTENBHOCTb OYUCTHBIX COOPYXEHWU NO NOCTynarLwuM opra-
HUYECKUM 3arpsi3HEHUSIM (SKBMBANEHTHAA YMCNEHHOCTb xuTenen, AYXK) gonyckaetca onpe-

[endatb no opmyne

roe Bens — MakcumanbHasa cpegHasa Harpyska no blMKs Ha OC 3a 2 Hegenu 3a 3-neTHuin ne-
punog HabntogeHun, kr O, /cyT;

60 — pacyeTHoe Konu4yecTBo 3arps3HeHnn no BIMNKs ot ogHoro xutens, r O,/4en. B CyTKu.

BennumHa 34X cTporo nponopumoHarnbHa Macce opraHMYeckmx 3arpsi3HEHUN, NocTy-
natowmnx Ha ob6bekTbl OI'CB. Takum obpasom, oHa BKftoYaeT B cebsa He TONbKO 3arpsi3HeHus
OT XUTenemn, HoO N OT Bcex Npoynx aboHeHToB. BennumnHa 34X (kak nponssogHas OT macco-
BOW Harpysku no 3arpsi3HEHMsIM) Npu pacyeTe COOpYXeHnn onpenensaet obbembl Hanbonee
poporoctodwmx obvektoB OC CB: coopyxeHuih BMONOrm4eckon O4vMCTKM M 0bpaboTkm
ocajka.

MapameTtp B4YXK ncnonbsyetcsa kak 6a3oBbIN Ans knaccudpukaumm obbvektos B EC 1 B
XenbCUHCKOWN KOHBEHLUMU [7], B YaCTHOCTU, B KOTOPOW OMEPUPYIOT BbIPAXEHUEM «HArpy3ka
CTOKOB, 3KBMBAaneHTHasa CTOKaM OT (YMCIO) XUTENen.

B 10 )xe BpemMsi napameTp pacxofa CTOYHbIX BOA B BOMbLUMHCTBE CryvyaeB onpeaens-
eT 06bembl nHeecTuumr B OC MNCB 1 no3sonseT ocyLlecTBnATb kKnaccugukaumio 06bekToB
LeHTpann3oBaHHOIro OTBEAEHNS MOBEPXHOCTHbIX CTOYHbIX BOA,.

Knaccudumkaumna OC LICB 'CB ans uenen gaHHOro cnpaBoYHMKa, Ha OCHOBaHUM na-
pameTpa OYX c ncnonb3oBaHnem knaccudukaumm TUNOB noceneHunin no pagocTtponTens-

HoMy Kogekcy Poccuiickon ®eagepauum ot nx YncrneHHocTu [8], npmeBeaeHa B Tabnvue 1.18.

Tabnuua 1.18 — Knaccudmkaumsa OC LICB NCB no npon3BoanTenbHOCTH

HanmeHoBaHue Harpyska no BINKs Ha OC LICB co | YcnoBHas YACNEHHOCTb, Pacxopg noctynatoLymx
kaTeropun OC CTOYHbIMW BOAAMM, MOCTyNaroLu- B eAuHuLax 94K CTOUHBIX BOA, M/CyT
MW U3 HAaCeNeHHOro NyHKTa, Kr/cyT (opueHTMpoBO4HO)*
CBepxKpynHble Bonee 180 ThIC. Bonee 3 MnH. Csbliwe 600 ThIC.
KpynHeniume 60 Tbic. — 180 ThIC. 1-3 MnH. 200-600 ThbIC.
KpynHble 12 tbic. — 60 ThIC. 200 Tbic. — 1 MIH. 40-200 TbIC.
BonbLuve 3 Tbic. — 12 ThIC. 50 TbIc. — 200 ThIC. 10-40 ThIC.
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HanmeHoBaHune Harpyska no BlNKs; Ha OC LICB co | YcnoBHas YnCneHHOCTb, Pacxoa noctynatoLux
kateropumn OC CTOYHLIMW BOAAMM, NOCTynaroLwm- B eanHmuax Q4K CTOYHbIX BOA, M3/cyT
MM U3 HACENeHHOTO MyHKTa, Kr/cyT (OpneHTUpOBOYHO)*
CpegHne 1200-3000 20 Tblc. — 50 ThIC. 4-10 TbIC.
Hebonblne 300-1200 5 tbic. — 20 ThIC. 1-4 ThIC.
Manblie 30-300 500-5 ThIC. 100-1000
Ceepxmanble 3-30 50-500 10-100

* [1pn OpyTTO-HOPME BOOOOTBEAEHMS, MPUHATON AN OAHHBLIX PacvyeTOB PaBHOWM MO HWKHEW rpaHule oc-
HOBHOro AmanasoHa ansa 6onbwmHeTea OC CB (Tabnuua 1.11), coctasnstowlern okorno 200 n Ha 3apermucTpu-

POBaHHOIO XNUTenA HaceneHHOro nNyHKTa.

B panbHenwem B JaHHOM crnipaBoYHUKe npuBeaeHHble B Tabnuue 1.18 HaumeHoBaHUA
kateropun OC 'CB ynoTtpebnstoTcs B cootBeTcTBuM ¢ N aTtnux OC, ykasaHHOM B Tabnuue.

lMockonbky B pasgene 5 Ang yctaHOBOK KaTteropuin He bornee «cpegHux» onpeaeneHol
bonee msArkne TexHonornyeckne nokasatenn HAT, BaxHO y4nTbiBaTh 3PPEKT arnomepaumm
N OCBOEHNA NpuropofHbix Tepputopuin. C aton uensto Kk cpegHum OC BHe 3aBMCUMOCTU OT
haKTMYecKoro pacxoga CTOYHbIX BOL OTHECEHbI BCE NOCENeHUs Ha onpeaeneHHOM paccTos-

HWUM OT KPYMHbIX NOCENEHWN:

B 30He 50 KM OT rpaHuL], rOpOAOB C HAcCeNeHneM CBbille 3 MIH Yer.;

B 30He 30 KM OT rpaHuL, rOpOAOB C HAceneHneMm cBbille 1 MnH Yern.;

B 30He 15 KM OT rpaHuL, ropofoB C HacesieHnem cBbile 250 TbIC. Yen.;

B 30He 5 KM OT rpaHuy, ropogos ¢ HaceneHnem cebiwe 100 Tbic. Yen.

Kpome Toro, ana otHeceHus OC K COOTBETCTBYIOLIEN KaTEropum paccTosiHume (no
ANMMHE BOAOTOKA) OT UX BbIMycKka CTOYHbIX BOA A0 Gnivkanwero cneaytoLwero opraHn3oBaH-
HOro BblNycKka AOMKHO COCTaBNATh:

- ANS1 OTHECEHUSA K CBEPXMaribiM — He MeHee 1 Kw;

- AN OTHECEHUSA K ManblM — He MeHee 3 KM;

- AN OTHeCeHus k HebonbWNM — He meHee 10 Km.

Ecnn ykasaHHble paccTosiHusl He BblaepxumBatoTcs, To oba bnuapacnonoxeHHbix OC
OTHOCATCS K KaTeropumn cpeaHux.

Ansa knaccndpmkaumm OC MNCB ncnonb3yeTcsa pacyeTHbIM pacxoa.

B HacTosiwem cnpasoyvHmke nog OC MNCB nogpasymeBatoTca cneynanbHble NHXEeHep-
Hble COOPYXXEHMWsl, U He NoApasymMeBaloTCA PYCroBble MNpyabl, SABNAOLWMECHA dreMeHTamu

rmaporpacdunyeckon cetn ropoaa.
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Knaccudpmkaumst OC LICB NMCB (kpome npyaoB) no nocTynatroLemMy pacxogy npysegeHa B
Tabnmue 1.19.

Tabnwuua 1.19 — Knaccudmkaumna OC LICB INCB no noctynatoLwemy pacxogy

HaunmeHoBaHwne kateropun OC Pacxop noctynatoLmx CTO4YHbIX BOA, M3/cyT *

OueHb KpynHble Csbliwe 20 ThIC. M3/CyT *

KpynHble 5-20 ThbIC.

BonbLive 1-5 ThIC.

CpenHue 200-1000

Hebonblwne 50-200

Manble MeHee 50

* PacyeTHbI pacxof B CYyTKM C MakCMMaribHbIM MPUTOKOM.

1.6 QHepro- n pecypconoTpebneHne nogoTpacnm

OHepronoTpebneHune

Mopgotpacns OC LICB CB, Hapsagy ¢ BoOOCHaGXeHMEM, OTHOCUTCA K Yncny Hambo-
nee 3HeproeMKux B MHPPACTPYKTYPE HACENEHHbIX MYHKTOB, B COBOKYMHOCTW YCTynasi TONbKO
METPOMNONUTEHY B TEX ropoaax, rae OH MMeeTcs.

OCHOBHOE KONMMYECTBO 3HEPIMM pacxoayeTcs Ha nogadvy Bo3gyxa B a3poTeHKu bmnono-
rMMYecKom o4YnCTkM ansa obecneyeHnss pacTBOPEHUS B UNOBOW CMecM HeO6XOAMMOro Konuye-
CTBa kKkucrnopoga, notpebnsiemoro OGakTepusiMn B MpPOLIECCE Pa3fIOXKEHUS 3arpA3HEeHUN.
B ngeanbHom cnyyae nogava Bo3gyxa W, COOTBETCTBEHHO, PACXOA 3MEKTPOIHEPTMM AOSMKHbI
OblTb NpoONOpUNOHanbHbl MOCTYMNMEHUIO CO CTOYHBIMU BOAAMW 3arpsi3HEHUN, HA OKUCIEHMUE
KOTOPbIX pacxoayeTcs Kucrnopon. Y4mTtbiBasi TO, YTO 3arpA3HEHHOCTb CTOYHbLIX BOA, KakK Moka-
3aHO BbilLE, NU3MEHSAETCS B OYEHb LUMPOKOM AManasoHe, AaHHbIe MO SHepPronoTpebneHnto oT-
HEeceHbl He K MeTpaM Kybu4ecKknm CTOYHOM BOAbI, @ K KMNOrpaMmy CyMMbl KMCITOPOLOKUCAS-
eMbIX BELLECTB (KMCNOPOAHbIA akBMBaANeHT, KO) B CTOYHbIX BOAAX, K KOTOPbIM OTHECEHbI Be-
ecTBa, onpegensiemble kak BlMKs n ammoHuiHbIM a3oT. BenuunHa KO paccunTtana no dop-

myrne

K3 = 4,6 Cn-nha + Ceriks. )

WpeanbHoe (C MUHUManbHbIMU HEA(EKTUBHBIMK NOTEPAMMN) NOTPebNeHne anekTpo-
3HeprMM Ha nogadvy BO3yxa B 3aBMCUMOCTM OT TEXHOMOrMMYEeCcKoro rnpolecca coctaBnsaet
0,25-0,40 kB1-4/kr KO (MMHUMYM — nNpu ONTUMN3NPOBAHHOW TEXHONOMWN yaaneHus asoTa C
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AeHUTpudmrKaumen, MakCuMym — Ons pasBuTon HuTpudukaumm 6e3 yganeHusa asota ge-
HUTpupmkaumen, nogpobHee — cMm. pasgensl 2 u 4). Npun 3arpsa3HEHHOCTN CTOMHOW BOAbI NO
Tabnuue 1.3 aToT AnanasoH 6yaeT cooTBeTcTBOBaThH 0,075-0,12 KBT-u/M® Npn ncnonb3osa-
HUM NepBuYHoro otctameaHus n 0,09-0,145 kB1.y Im® Bes NnepBMYHOro OTCTaMBaHUA.

AHanma akTM4yeCcKnx aHKETHbIX AaHHbIX NO 3HEPronoTpebneHunto coopyxeHni Guono-

rmyeckon oumnctkn OC LICB 'CB npusegeH B Tabnuue 1.20.

Tabnuua 1.20 — YaenbHoe 3HepronoTpebneHne coopyXeHnn 61Monorn4eckon OYNCTKn

YpenbHoe aHepronoTpebnenue, kBT-y/kr K3, ana OC c M1
6onee 300 100-300 meHee 100
TbIC. M3/CyT ThiC. M3/CyT ThiC. M3/CyT
[Jnana3soH 0,23-0,9 0,44-2,1 0,38-14
CpenHee 3HayeHne 0,52 0,6 1,37
CpenHui gnanasoH
(+/-20 % oT cpeaHero 3Ha4yeHus) 0,42-0,62 0,40-0,85 0,95-2,2
TeopeTtnyeckasi noTpebHOCTb 0,25-0,40

[0 40 % KpynHbIX CTaHUMn paboTalT B 9HEProdddPEKTUBHOM peXMMe C yaeNbHbIMU
pacxogamu, 6rmM3kMMKU K pacyeTHbIM napameTpam. [Mpu atom 30 % coopyxeHuin ¢ pacxona-
Mu 6onee 0,6 kKBT-u/kr KO Hy)xgaroTca B yny4yleHMM TEXHONOMMN aspauun.

B avanasone MM 100-300 Tbic. M*/cyT Tak e okono 35 % coopyxeHuin paboTatoT ¢
XOPOLUMMU IHEPreTUYECKUMN MNokasaTendamu, ogHako nepepacxogbl aHeprun gns 30 % co-
opyXeHun 6onee cyuwlectBeHHbl. Ewe xyxe kapTMHa 9HeproaddeKkTUBHOCTM npoLecca
ounctkn gnga ctadumm NN menee 100 ThiC. m° B cyTku. MNpakTnyeckn ans GonblUMHCTBA CO-
OPYXXEHUI XapaKTepPHO BbICOKOE NOTpebneHne aHeprum, npuyemM 3HadeHUst MOryT Ha NopsiAoK
n bonee otnu4aTbCa OT onTUMarbHbIX. OCHOBHas NPUYMHA 3TOr0 — HEBO3MOXHOCTb YMEHb-
LUMTb pacxod Bo3gyxa B YCMOBUAX HEQOMPY3KM cTaHUMK. B3anMocBA3b Harpy3ku Ha CTaHuumto
N pacxoja aHepruu npeacrtaBrieHa Ha pucyHke 1.1. XopoLo BUAHO, YTO B YCNOBUSAX Harpys-
kn meHee 25 % ot [, koraa TeopeTnyeckn HeobxoanmMo ocTtaBuTb B paboTe MeHee ogHOWM
BO34yXO4YyBKM, Ha 4YacTu OOBEKTOB BO3HMKAKOT BECbMa CYLLECTBEHHbIE Nepepacxodbl aHep-
rmun. [ns peanusaummn CyLeCTBEHHOro noteHumana noBbleHUs 3HEProadPEKTUBHOCTM Ha
CTaHLUMAX MPOU3BOAUTENBLHOCTBIO MeHee 100 Thic. M® B CyTku noTpebyeTcs 3aMeHa BO3ay-

XO0O4yBOK B COOTBETCTBUU C pealribHbIMU pacxogaMn CTOYHbIX BOA.
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PucyHok 1.1 — 3aBMCUMOCTb yaenbHOro aHepronotpebneHnst ot Harpyskm Ha OC CB

Nno CTOYHbIM BOAAM

Haxe ecnu paccmaTpuBaTb [OCTAaTOMHO 6naronony4dHble No 3aHepronoTpebneHunto
CTaHUuKn, TO Ha COBPEMEHHOM YPOBHE pPa3BUTUS TEXHOMOMMN NogoTpacsib pacnonaraeT 3Ha-
YMTENbHLIM PE3epPBOM COKpaLleHUs 3HepronoTpebneHna OTHOCUTENBbHO CyLeCTBYHOLEro
YPOBHSA. JHepronoTpebneHne aspoTEHKOB MOXET OblTb CHMXKEHO OTHOCUTENbHO CpeaHuX
3HauyeHun (Kaxxgas cnegywowasn umdpa OTHOCUMTCA K NPUMEHEHMIO HA (POHE MCMONb30BaHMUS
npegblaywero MeponpuaTug, T. €. BeSIMYUHbI He CYMMUPYIOTCS):

- Ha 20 % — 25 % — 3a cYyeT UcnonNb3oBaHNSA APAEKTUBHBIX CUCTEM adpauuu;

- Ha 15 % — 20 % — 3a cyeT perynupyemoun nogayvm Bo3gyxa B COOTBETCTBMU C MNO-
TPEOHOCTBIO COOPYXXEHUI B KNCIOPOAE;

- Ha 10 % — 15 % — 3a cyeT MCNoNb3oBaHNA 3HeprocbeperaroLmx TEXHOTOrMYECKNX
npoLeccoB OMONOrMYECKON OYUCTKM.

B cymme mncnonb3oBaHue AaHHbIX NOAXOAO0B CMOCOOHO CHM3UTbL 3HepronoTpebneHve
Ha aspoTeHkun Ha 40 % — 50 %.

BaxHO OoTMeTUTb, YTO B HacTosiLee BpeMs chopmupoBanacb TEHAEHUMS OTKasa OT
NepBUYHbBIX OTCTOMHMKOB C MUCMOJSIb30BAHMEM TOSIbKO OMOSIOrMYeckon OYMCTKK, onpegensie-
Masi, Npexae BCero, CTPEMSIEHUEM YNYYLIUTb YCHOBUS NPUMEHEHNSA TEXHOMNOMMIN yaaneHus
asoTta n doccopa Npu OYUCTKE HU3KOKOHLIEHTpMpoBaHHbIX [CB, a Takke npun HebGnaronpu-
ATHbIX COOTHOLLEHUSIX OpraHn4ecknx 3arpsasHeHnn u asota. OgHako HeonpaBOaHHbIM OTKa3

oT ocBeTneHus 'CB BneyeT 3a cobon CyLecTBEHHbIM POCT aHepro3aTpar.
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lMepexod K MCMNONb30BaHUIO anbTepHaTMBHbBIX SHEPrOMCTOYHUKOB MOXET [OOBEeCTU
BHELLUHee 3HepronoTpebneHne npakTU4eckn Ao Hynda. OTO OOCTUraeTcsl NyTeM 3HeproreHe-
pauun, npexae u3 buorasa, Noly4aemoro npy aHasapobHom ctabunmaaumm ocagka.

[pyron, cywecTBEHHO OONbLUMIA UCTOYHUK reHepaumm SHEprun, B LaHHOM crnyyae
TENrOBON, BO3MOXEH 3a CYET yTunmusaumm Tenna CTOYHbIX BOA NYyTEM UCNOSb30BaHUSA Ten-
NOBbIX HACOCOB. OTO MO3BOMAET MPU UCMONBb30BAHNN COOTBETCTBYIOLLLErO KONMYECTBA 3Nek-
TPO3HEPrMM NonyyaTb Takoe KONMMYECTBO Tensna, KoTopoe MOXET HauTU NPUMEHEHNE TOSbKO
BHe OC, ecnu B HEM eCTb NOTPEOHOCTb.

Cnegyet OTMETUTb, YTO KO3(hpmUneHT npeobpasoBaHnsa aHeprumn Ha 'CB npakTuye-
CKM MaKCUMarnbHbIA N CYLLECTBEHHO BbILLE, YEM MPU KNacCMYEeCKOM MCMNOSfb30BaHUN TeNso-
BbIX HACOCOB, M3BreKaloLWNX TEMNSO U3 TPYHTOBbLIX BOA, TaK Kak TemnepaTypa CTOYHOW BOAbI
cyllecTBeHHO Bblwe. OgHako OKynaeMoCTb MPOEKTOB 3HeproreHepaunm B pasyMHble CPOKM
He Bcerga BO3MOXHa, TpebyeTcs npoBeAeHNe TEXHUKO-3KOHOMUYECKNX NPOPaboToK.

OHepronoTpebnenne OC MCB oTHocuTenbHO HeBenunko. OHO MUHUMAanbHO ANs OT-
CTOVHbIX COOPYXXEHWI, HO CYLLLEeCTBEHHO BO3pacTaeT Mpu UCMNONb30BaHUN PrIOTaTOPOB UMK
3EePHUCTbIX PUNbTPOB, paboTatoLmnx C NPOMbIBKON.

MoTpebneHne peareHTOB

Knaccnyeckaa TtexHonorma OC [CB (nonHas ©Guonormyeckass o4ynctka) Boobuue
He TpebyeT noTpebneHns peareHToB. MexaHu4eckoe obe3BoxuBaHne TpebyeT ucnonbL3oBa-
HUA MNONUANEKTPONUTOB (OpraHnyeckux ProKynaHToB). B MaccoBoM BbipakeHuUn 3ta no-
TpebHOCTb o4eHb HeBenuka (He 6onee 3 kr/1000 M° CTOYHOW BOAbl), OAHAKO 3TO CrIOXHble B
NPUrOTOBIIEHMM U OTHOCUTENbHO JOPOrOCTOSLLME pPeareHTbl.

YpaneHve doccartoB B page TexHornornn tpebyeT MCnosib3oBaHUA peareHToB Ans
ocaxaeHuns. [Ina aToro MoryT NpUMEHSTLCA COMK Xenesa unu antomMmuHus. MNMpun opyveHTauum
TONbKO Ha peareHTHble TEXHOMOrMU NOTPeBHOCTb B HMX (MO TOBApPHOMY BELLECTBY) MOXET
pocturatb 50—70 kr/1000 M3 cTOYHON BOAbI. [MoaToMy npropuTeT AOMKHbLI NonyyaTb be3pea-
reHTHble TeXHoNornn yganenus dgocdopa, ¢ Ucnonb3oBaHMEM Yyny4dlleHHOro Guonornyecko-

ro nornoweHmna aktTuBHbIM UITOM.
1.7 Oco6eHHOCTU YCNOBUN MOAEepPHU3aLMnN OO HLEKTOB NogoTpacnu

Kak nokasaHo BbiLle, BCe ropogckme noceneHmns Poccum nmeroT O4YNCTHbIE Coopyxe-
HUA N nogasndowlad 4acTb U3 HUX CYLLEeCTBEHHO HeOorpyxXeHa. I'Ipm 3TOM nepexoa Ha 3(1)-
(beKTVIBHbIe TEXHOJIOTMMN OYUCTKU OT OMOrEeHHbIX 3NEMEHTOB HE MOXET ObITb paunoHanbHbIM

cnocoboM peanun3oBaH kak OOCTPOWMKA COOPYXKEHWI, OOMOMHUTENbHbIX K MMeRLmMMcs, a
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TpebyeT N3MEeHEeHNA TEXHONOMMM BMONOrMYEecKoOn OYUCTKM CTOYHBIX BOA B CYLLECTBYHOLLNX
COOpYXeHnax (Mo co3gaHns HOBbIX COOPYXKEHU).

Bce atu ycnosusa dopmupytot ana 6onbwmnHctea OC CB ctaHgapTHyto cutyauuio,
no kotopon BHeapeHue HOT Guonornyeckom o4nCTKn TpebyeT npoBeneHUs PEKOHCTPYKLNN
CYLLIECTBYIOLLNX COOPYXEHNA NMMBO CTpOUTENLCTBA HOBbIX PAOOM.

BapunaHT ¢ HOBbIM CTPOUTENLCTBOM B BOMbLUMHCTBE CllydaeB MHOMOKpPaTHO AOPOXe U
npuemneM TOSMbKO B CNeayLwmx cuTyaumsx:

- CYLLECTBYIOLME COOPYXKEHUS KOHCTPYKTMBHO HE COOTBETCTBYHOT COBPEMEHHbBIM TeX-
HUYECKMM N TEXHONOIrMYEeCKUM TpeboBaHuAM;

- COCTOSIHWE CTPOUTENbHbIX KOHCTPYKLMIA HEYyLOBNETBOPUTENBHOE N NPU3HaHa Heue-
necoobpasHoOn UX PEKOHCTPYKUNS;

- yenecoobpaseH nepeHoc OC Ha gpyryto nroLwaaky.

Bo Bcex apyrmx cutyaumsax, KOTOpbIX Ha npaktuke He meHee 50 %, uenecoobpasHo
NPOBOANTbL PEKOHCTPYKLMIO CYLLECTBYIOLLMX COOPYXEHWUN, KaK NpaBuio — adpOTEHKOB W
BTOPMYHbIX OTCTOMHUKOB. Heaorpyska COOpy>KeHUIN NO3BONSET peannu3oBaTtb UX Nepexon Ha
TEeXHOMorMu ¢ yganeHuem asota n gocdopa, TpebytoLine cyuectBeHHO 6onbLiero BpeMeHu
06paboTKn CTOYHOM BOAbI.

BapuaHT ¢ peKkoHCTpyKuuen, ogHako, HaknagblBaeT CyLLECTBEHHble OrpaHUYeHnsa Ha
cpokun moaepHmsaumm OC 1 Ka4eCTBO OYMCTKN HA HUX MO CReayoLWmnM NpUYnHaMm:

- ero Heobxo4MMo peann3oBbiBaTbh B HECKOMNbKO 3TanoB (o4epenen), Tak kak B nepmnos,
npoBegeHmss CMP Ha OOHOM 4acTuM COOPYXEHW CTOYHbIE BOAbl OOSMKHbI OYMLLIATBCA Ha
OCTaBLUENCA 4YacTy;

- KaKk NpaBuno, 0O Hayana BbIMOMHEHUA OCHOBHbLIX paboT TpebyeTcs BbINOSIHEHWE
BCMOMoOraTesibHbIX, TakMX Kak MpOKMagka HOBbIX KaHaroB, YCTPOWCTBO HOBbIX HACOCHbIX
CTaHUMW U T. N.

[Ana MUHUMM3aLMK Neperpy3kM OCTaBLUMXCA YacTen CTaHUMN PEKOHCTPYKLMSA OOKHA
NpoBOAMTLCS HE MeHee YyeM B Tpu odepean (kpome OC, HeporpyxeHHbIX Ha 50% n 6onee).
B pesynbtate aToro Ha obbektax, rae Heob6xoaAnMMO BOCCTAHOBIEHME XeNe3006EeTOHHbIX KOH-
CTPYKUMIA, OBLLMIN CPOK PEKOHCTPYKLMM KPYMNHbIX OOBEKTOB B TpW O4epean, C y4eTom paspa-
0OTKM M cornacoBaHust NpoekTa (0o 2 neT), BCoOMoraTenbHbIX U MyCKOHanaaovHbix paboT
Aaxe nNpu OOCTAaTOMHOM (PMHAHCUPOBaAHMM, MOXET cocTaBuTb A0 10 neT, 4To BbIXOAWUT 3a
yCTaHOBMEeHHY0 219-d3 NnpoaosmkMTenbHOCTb Cpoka nepexoaa Ha HAOT.

[Mocne OKOHYaHWSA PEKOHCTPYKUUKM ovepenu ee NpOoekTHad NpPOou3BOAUTENBHOCTL (MO
HOBOW TexXHonormm) yxe He bygeTt npesbllwaTtb, Kak npasuno, 50 % — 65 % oT nepBoHa-

YyarnbHOW BeNuYMHBI (MO Knaccuyeckon TexHonorum). B pesynbtaTte gaxe npu pasbneHun pa-
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60T no pekoHcTpykumn OC co ctaptoBomn Harpy3kon 50 % ot Il Ha 3 oyepean Npu Npoms-
BoAcTBe paboT Ha 3-1, nocneaHern oyepeaun nepeble ABE, paHee PEKOHCTPYUpoBaHHbIe, By-
AyT neperpyxeHbl Ao 1,5 pas. 310 npuBeaeT K yXyAWeHWO Ka4ecTBa OYUCTKM BOAbI B Nepu-
0oL, PEKOHCTPYKLMN HE TONbKO MO OTHOLUEHWMIO K HOBbIM MPOEKTHbIM MOKa3aTensiM, HO U K Ka-

4eCTBY A0 PEKOHCTPYKLMN.

1.8 CuctemHble npobnembl oTpacnu BKX n nogorpacnu ounctkm

CTO4YHbIX BOA

K npuoputeTHbiM 06WKMM Npobriemam oTpacnu criegayeT OTHECTH:

1) BbICOKMIM N3HOC OCHOBHbLIX (poHO0B (cM. Tabnuuy 1.9), npuyem He Tonbko OC LICB,
HO BCEX OCTarbHbIX (TaK, B CpegHeM No CTpaHe B 3aMeHe HyxaaeTcs 46 % ceTen, Toraa kak
B MaearnbHOW CMTyauumn 3Ta BennvmHa He gormkHa npesbiwaTb 10 %), 4TO B pamkax eamHbIX
opraHusaunn BKX npuBoauT Kk nepepacnpegeneHnio cpeactB Ha bonee onepaTtuBHbIE MPoO-
OnemMbl NOBbLILWEHNSA HAOEXHOCTU ceTen U (M) NMKBMAAUUN aBapun Ha ceTdax. Takke B no-
AasnsaowemM G0oNbLUMHCTBE CriyvyaeB Of1S XUTENEen U pyKoBOAUTENEN HACENEHHbIX MYyHKTOB
Ka4yecTBO NMUTbLEBOM BOAbI UrpaeT ropas3go 6onee BaxHyH poflb, YEM Ka4yeCTBO OYMUCTKU
CTOYHbIX BOA.

2) HepaboTtocnocobHasi KOHTPNPOAYKTMBHAs cMcTeMa HOPMUPOBaHUA COPOCOB 0O4YM-
LLIEHHbIX BOA (OnucaHa Bbile), KoTopasi AO/MKHA ObiTb pechopmMmpoBaHa ENCTBUAMMU B paM-
Kax BbinonHeHus 219-d3 ot 21.07.2014 r.

3) TapupHoe perynupoBaHue «OT AOCTUTHYTOrO YPOBHSI», KOTOPOE 3aKpenuno pe-
3ynbTaThbl BCEX N3MEHEHUI B 3TOW chepe, npomsoLewmnx B 3Ton cdepe 3a nocnegHue no-
4yt 25 netT. B pesynbTate Tapudbl Ha BOOOOTBEAEHME B COCEAHMX CyObekTax dpeaepauunm
pasnuyatotca go 3 pas (npy ToM, 4To U HGonee BbICOKOro U3 3TUX TapudgoB HEAOCTaTOYHO
ANSA NONHOUEHHOro passuTus). [axe ecnn cyntatb, YTO Tapud COOTBETCTBYET YPOBHIO CO-
OPYXXEHUKN, TO Takasd CUTyaumnsa KOHCEPBUPYET OTCTASIOCTb: YEM XYXXE€ OYUCTKA, TEM HWXe Ta-
pUd, TEM MeHbLLUE BO3MOXHOCTM MHBECTUPOBATL B MOLEPHM3ALMIO COOPYKEHNN.

4) OTpacnb HaxoguTcs B rnNybGOKOM KpU3nce B YacTu MHBECTULMI B HEE:

- 6onbWNHCTBO opraHusaunn BKX yBbITOMHO M HE MOXET BblAeNsATb CpeacTBa Ha
PEKOHCTPYKLNIO COOPYXKEHUN;

- cpeacTBa pernoHoB Ha passutne BKX BecbmMa orpaHuyeHsl;

- BblAENEHME CYLLUECTBEHHbIX cpeacTB rocbiomketa orpaHmnymBaetca OLM «3Oko-

HOMUYecKoe 1 counarnbHoe passutne danbHero Boctoka n bankanbCKoro permoHa Ha nepu-

54



oa oo 2018 rogay, a Takke nporpamMmamyn NOArOTOBKM K MEXOYHAPOOHbIM MEPONPUATUAM.
OtpgenbHasa ®LIM no passutnio BKX oTcyTcTByerT;

- YaCTHble MHBECTULUNN (PaKTUYECKN TakkKe HEeBENMKU, MPU 3TOM UHOCTPaHHbIE UH-
BECTUUUK B NOCNefHue rogbl NpakTUYeckn OTCyTCTBYIOT.

5) MNnoxo paboTatolias, HECMOTPS Ha HoBauMW B 3TOW 0bnacTu, cuctema B3aMMOOT-
HOLLEHMI BOAOKaHANoB 1 NPOMbILWMEHHbIX aboHeHTOB. [puHaTble B nocnegHue rogel Pepe-
panbHbIN 3akoH oT 7.12.2011 r. Ne 416-®3 "O BogocHabxeHun n sogootseaeHumn" [9] u Mo-
ctaHoBneHue lNMpasutensctea Poccuiickon ®egepaunmm ot 29.07.2013 r. Ne 644 «O6 yTBeEp-
XaeHun MNMpasun xonogHoro BOAOCHaGXeHUA 1 BOAOOTBEAEHUS U O BHECEHUN U3MEHEHUN B
HekoTopble akTbl NMpaButensctea Poccuinckon denepaumm» [10] He paspelwmnun npobnemsl,
UMeBLLMECH B 3TON cipepe, a co3ganu gononHutesbHble. ObbsaBrneHne KpynHbiX aboHEHTOB
LICB Bogononb3oBaTensaMmmn ¢ HeobxoanmocTbio paspabateiBate HOC, He nmeeT nog cobomn
AOCTaTOYHbIX TEXHUYECKUX OCHOBAHUM W MPOTMBOPEYUT CYyTU MPOUCXOLALUMX NPOLECCOB.
K aboHeHTamM no-npexHemy npoaosrkalT MNpeabaBnaTbCa Hepeanuayemble TpeboBaHus,
4710, No aHanormm ¢ OC LCB, Hukak He cnocobCcTBYeT co3daHuio dPdEKTUBHBLIX FOKaNbHbIX
OYUCTHBIX COOPYKEHUN.

B TO Xe Bpemsi yacTbl cnyyan HeratmBHoro sosgenctensa Ha OC TCB npoMbILWneHHbIX
CTOYHbIX BOfA, cbpacbiBaeMblx 6e3 npeaBapuTesibHOW OYUCTKM. BO MHOrMx OTHOCUTENbHO
HeBOoMbLUMX MOCENEHUSX XU3HEHHO BaXHble AN HUX MPOMBbIWSIEHHbIE NpeanpusaTus (npe-
UMYLLLECTBEHHO MULLEBbIE MPOM3BOACTBA), obecneynBaroLLme 3aHATOCTb HACENeHUss B HUX,
cbpacbIiBaloT CTOYHble BOAbl 6€30 BCAKOM OYUCTKWU, YTO CO3OaeT MHOrOKpaTHYK neperpysky
Ha OC I'CB no opraHudeckum coeanHeHusiM, n 6e3 Toro Haxogswmecsd B 3anyLieHHOM CO-
CTOSIHUW.

6) CnoxHas cutyaumsa ¢ yTunmsaumen ocagkoB CTOYHbIX BOA4. HecMoTpsa Ha Hanuuvne
AOCTaTOMHOW HOpPMaTMBHOW 6asbl NO pasnMYHbIM MeTodamM MCMNOfb30BaHUSA OCaOKoB, CTe-
NeHb 3aperynmpoBaHHOCTM AaHHOW cdepbl TakoBa, 4To npaktudeckn 100 % ocagkos, COOT-
BETCTBYIOLUMX BCEM TpeboBaHusM, NMMBO 3axopaHMBAETCHA Ha MONUroHax, nNMbo yTunmnsnpy-
eTcs Nno «cepbiM» cxemam. [laHHasa cuTyaumns He UMeeT HUKaKNX OOBEKTMBHBIX OCHOBAHWUA, U
Bbl3BaHa UCKITHOYUTENBHO HEAMMEKTUBHON CUCTEMBI PETYIIMPOBaHUS.

7) OTcyTCcTBME peanbHOM NOAAEPXKKM rocygapCTBOM aHeprocbeperarwwmx TexXHOomo-
N, B TOM YuClne anbTepHaTUBHON OGMO3HEPreTUKN, TOPMO3UT MUCMNOSb30BAHNE 3HEproreHe-

PUPYIOLLINX TEXHOSTOTUN.
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BolweonucaHHble obuwme npobnembl NpuBenn K opMMpOBaHMIO CReayoLWmnx OCHOB-
HbIX 3Koslorm4yecknx npobnem nogorpacnu:

1) CywectBeHHaa 4actb OC, He nogBeprinmxca CBOEBPEMEHHOM PEKOHCTPYKLUM,
HaxoAMTCs B HEYOOBMNETBOPUTESNIbHOM COCTOsSIHUM N0 BoOOGLLE BbiBEOAEHA M3 aKcnnyaTa-
ummn. Takke psag COOPYXEHUA He MOXET CnpaBUTbCA CO CBEPXHOPMAaTMBHLIMU cBpocamu
NPOMBILUMIEHHbIX NPEANPUSATUA NO OpraHuMdeckMm BellecTBam. B pesynbTaTe Ha [aHHbIX
ob6bekTax npesbIATCs (B TOM 4YMCNe M MHOroKpaTHO) MPOEKTHble nokasatenn 1960—
1970-x rogoB No B3BelleHHbIM Bellectsam n BI1K.

2) bonbwunHcTBO (6onee 90 %) nmetowmxca OC CB no cBoemy ypOBHIO OTHOCATCS K
TexHosnornsam 1960-x rogoB 1 He obecneymBaloT yganeHue asota u ocgopa.

3) Ha 6onbwmnHctee OC [CB wucnonb3yetca obessapaxumBaHue XMNOPOM U XNop-
peareHTamu, 4to, obecneumBas Oe3MHEEKLUMIO, HAHOCUT BbIPaXXEHHbIA 3KONTOrMYeckui Bpea
BOAHbIM obbekTam. OH 3akno4aeTcs Kak B TOKCMYHOM BO34EMCTBUM Xropa U Xroprnpouns-
BOAHbIX Ha BECb BOAHbIV OMOLIEHO3, TaK U B HaKOMNMEHUN XITOPOPraHNYeCcKNX CoequHEHUN B
BOAHbIX OpraHM3amax M AOHHbIX OTMOXEHUSAX (nocnegHee opMUpyeT AONTOBPEMEHHbIE NO-
cnencteud). PacnpoctpaHeHHasa (M cumTarowasncs obssatenoHon B CLUA, roe akTMBHO uc-
nonb3yeTtca obe3sapaxmBaHne XJIOPOM) TEXHONOMMSA OEXITIOPMPOBAHNSA NOCHE XNOPUPOBaHUS
He NpUMeHSeTCS.

4) MNpakTuyeckoe npMMeHeHne coBpeMeHHbIX TexHonornn ouncTkn NCB cenutebHbIx
TEPPUTOPUIN NPAKTUYECKN OTCYTCTBYET, Kpome MockBbl. bonee Toro, coctosiHue ceten JOX-
AEeBOWN kaHanusauum B OONbLUMHCTBE ropodoB (Kak Mo CTENeHu oxeaTa, Tak M Mo TEXHU4Ye-
CKOMY COCTOSIHMIO) TaKoBO, YTO OCHOBHOM 3agayen opraHusaumn BKX B obnactu goxgeson
KaHanusaumm saBnsietTcs obecnevyeHne OTBEOEHUSA OOXAEBbIX M TanbiXx BOA4 BO m3bexaHue
NnoaTONMEHNA TEPPUTOPUIA C NPeaoTBpaLLEHMEM MaTepuanbHOro yuepba Xunomy cekTopy,
TPaHCNOPTHOM NHAPACTPYKTYPE N NPOMNPEANPUATUAM.

5) HecmoTps Ha CyLleCTBEHHOE M3MEHEHME K Ny4dlleMy cuTyaumm ¢ 06e3BoXnBaHMeM
ocagka, mHorne OC 'CB npogosrmkaloT HakannueaTtb MX Ha UIoBbIX nrowagkax. Kpome Toro,
Ha nogasnsowem ymcne OC MCB kak No 06beKTUBHBIM, Tak U MO CYyObEKTUBHBIM NPUYMHAM
npousoLuen OTka3 OT 3KCnslyaTaumm COOpyXeHui ctabunmsaumm ocagka, YTo NPUBOAUT K 3a-
rPSAA3HEHMIO NOA3EMHbIX BOA, U aTMocdepbl.

6) CyLiecTBeHHON NpoONemMoNn MHOMMX COOPYXXEHWUIN, B 3HAYUTENbHOM CTENeHn onpe-
AeNnsoLen OTHOWEHNE K HUM HacemneHus, SBNAeTCHA BblAeneHue 3anaxos, OLlyllaeMblX B
XWUNOW 3acTpoKKe, Ha NYTAX NePeMELLEHMNS XUTenen n B mectax ux pabotbl. 3Ta odeBMaHas
noTeHumanosHas npobnema pewanacb B Poccumn (CCCP) ¢ Havana passBuTus nogoTpacim

nyTeEM NPUHATUS MepP NAaCCUBHOWN 3aLUMTbl — YCTAHOBIIEHNSA CaHUTAPHO-3aLLNTHBIX 30H (C33)
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Heobxoaumoro pasmepa. OgHako pasBUTUE HacereHHbIX MYHKTOB BO MHOMMX MecTax npuBo-
ANT K HapYLLIEHMIO 3TMX 30H. Kpome Toro, BO MHOMMX Criyqasx 3TM HOPMbI Bblv M3Ha4YanbHO
HapyLUEeHbI.

MpoBeaeHHbIN aHanM3 Nnpobnem NogoTpacsv NnokasbiBaeT, C OAHOW CTOPOHbLI, 0bunne
3KOSorMyecknx npobrieM, CBSA3aHHbIX C MCMONb30BAHUMEM YCTApPEBLUMX TEXHOSOMMA, W
CTONb Xe CYLleCTBEHHYIO HEXBATKy (PMHAHCUPOBAHUSA ONA UX PeLUEeHUs, C APYron CTOPOHbI.
HepelleHHble akonormyeckne npobnemMbl eCTb NPOsIBIIEHME BCE TOW e Npobnembl HeXBaTKm
cpenctB. HakonuBllieeca TexHMYeCKOoe OTCTaBaHWe ecCTb pes3ynbTaT HaKoMMBLUErocs 3a
25 net HegodUHaHcMpoBaHna nogoTpacnun. AdpdekTnBHble TexHonormm ounctkm NCB Tex-
Hudeckn 6biNn goctynHel U 20 neT ToMy Hasag, npobriema Gbina u 3aknyaeTca TOMbKO B
HexBaTke PMHaHCUPOBaHUS.

Becnone3Ho ctaBuTb nogoTpacnu, kotopas cmorna 3a 20 neT B He cambix Hebnaro-
NPUATHBIX 3KOHOMUYECKNX YCMNOBUAX MOAEPHU3NPOBATbL OO COBPEMEHHOIO YPOBHSA TOMbKO
10 % coopyXeHun BMoNorM4ecKkon OYNCTKU, 3agadvy peKoHCTpympoBaTb ocTarnbHble 90 % 3a
7 neT, oTBeAeHHble Ha nepexod Ha HAT.

CnoxuBliasica B nogoTpacnu cutyauus onpegensieT HeobxoauMMoCTb NPUMEHEHUS
BNUOOU3MEHEHHbIX NoaxoaoB B npumeHeHnn HOT 1 B TpakToBKe caMon TepMmuHonoruu. Tep-
MUWH «Haunyywume» B [aHHbIX YCMOBUSAX [AOSMKEH O3HavaTb Hauvbosnbllyk 3KOJSoro-
9KOHOMMUYECKYIO 3(P(PEKTUBHOCTL TEXHOMOMMN — MaKCMMarbHOE KONMYeCcTBO NpenoTspa-
LLIEHHOrO Bpeaa OKpyXalLwen cpede Ha pybnb BrOXeEHHbIX cpeacTs. cnonb3oBaHune pelue-
HUIN, KOTOPbIE BEAYT K Nepepacxoqy CPeAcTB OTHOCUTENbHO peLLlaeMon 3agayvn, Takux, Kak
CTPOUTENLCTBO OOBLEKTOB 6e3 ydyeTa pakTU4eckon oTpuuaTenbHOM AUHAMWKM BOOOOTBede-
HUA (Npo 3anac), a Takke NpUMeHeHne CTagmm JOOYMCTKN (6e3 UCKNIOYNTESTbHBIX OCHOBAHUN
ANs 9TOro) He OOIMKHO cumTaTbes nepexogom Ha HOT.

OnuncaHHble B HacTosWweM pasgene ocobeHHOCTM NoAoTpacnn, Takme Kak NoBCEMECT-
Has pacnpoCTpPaHEHHOCTb, OFPOMHOE YMCIIO OBBHLEKTOB, KOTOPbIE B COBOKYNHOCTU cbpackbiBa-
0T 0KoSio 60% Bcex 3arpsA3HEHHbIX CTOYHbIX BOA CTPaHbl, NPU 3TOM Manas gonsi 06bekTos,
COOTBETCTBYHKLLMX COBPEMEHHLIM TpeboBaHuAM, TpebyT TpakToBaTb onpenenenne HAT,
AaHHoe cTtaTtben 28.1 219-O3 kak «HAMMEHbLUM YpPOBEHb HEraTUBHOINO BO34EWCTBUSA Ha
OKpY)XaloLlylo cpedly B pacyeTe Ha ... 06bemM NpouM3BOAUMON MPOAYKUMUU...» HE MPUMEHU-
TEeNbHO K OOHOMY JaHHOMY O0ObekTy, a B MacwTabax nogoTpacnu B uenom. B npoTMBHOM
criydae, ecnu OCyLeCTBNATb MOAEPHU3AUMIO €ANHUYHBIX OOBHEKTOB OPMEHTUPYACH Ha
HaMMEHbLUMI YPOBEHb BO3AENCTBUS Ha JaHHOM O06bekTe, cokpalleHme obLiero Bo3gencTauns

Ha BaccelH He byaeT OOCTUMHYTO.
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Tpebyemoe 3akoHOAATENbCTBOM [OCTMXKEHME HaVMEHbLUErO YPOBHSA HeraTMBHOrO
BO3ENCTBUS Ha OKPYXKaloLylo cpefy B pacyeTe Ha o6bem Npon3BOANUMONM MPOAYKUUN MO-
XeT 6bITb 06ecneveHo 3a CHET UCMONb30BaHWS CNeayLWNX OCHOBHbBIX MEXaHNU3MOB:

1) Y4yeT npu BbIGOpE TEXHOMOMMN ANA KOHKpeTHoro obbekta OC ymMcneHHOCTU Hace-
NeHnsa B NocernieHnn, ropoackom okpyre (npounssogutensHocTb OC cornacHoO M3NoXeHHOW B
HacTosLWeM pasgene knaccudgukaumm);

2) lNpuMeHeHne KOMMMEKCHOro noaxoda, ydYuTbiBaloWero daktnieckoe asKonornde-
CKO€ COCTOSIHME BOAHbIX OOBLEKTOB Mpu BblIbOpe TEXHOMOrmMn, NnpumeHsieMblx kak HOT. OT1o
Nno3BONUT NocnefoBaTeNbHO ynyylwaTb COCTOSHUE BOAHbIX OOBLEKTOB, HE NpuMeHsas bonee
CNOXHbIX N AOPOroCTOALLMX TEXHOSOMMI TaM, rge B 9TOM HET 00bekTUBHON HEOHXOANMOCTN.
[na ncnonb3oBaHna 3TOro nogxona Heobxoauma paspaboTka rpaga uuni BoAHbIX 0OBHEKTOB
Nno KaTeropusm, KpUtepmeB OTHECEHNSA K HUM U BHECEHNe HeobxoauMbIX U3BMEHEHU B Oel-
CTBylOLLEeEe 3aKOHOOATENbCTBO.

3) MNMpumeHeHne noaxoaa c onpegeneHvem rpynn obbektoB OC, pasnuyarowmnxcs no
oyepeaHOCTU X ModepHusauuun. Ha nepsom atane HeOBXO4MMO CKOHUEHTPMPOBaTb YCUNA
MMEHHO Ha Tex Ha 0ObekTax, Ka4yeCTBO OYMCTKM Ha KOTOPbIX CYLLLECTBEHHO HWXEe CpeaHeoT-
pacreBoro ypoBHS MO AaHHOW rpynne no npou3BOAUTENBHOCTU COOpPYXeHun. Ons aTtoro
Heobxoauma BblpaboTka kputepues Bblbopa OOBHLEKTOB AS11 PEKOHCTPYKUUM HA OCHOBaHWUM
hakTuyeckn obecnevnBaemMoro KayectTsa OYUCTKM.

Mpwn onpegenennn HOT B cdepe OYUCTKM CTOYHbIX BOA NOceneHuin BaxHO OuyeHb
Ba)XHO NpW OMpeaerieHMM 3KOSoro-akoHommudeckon adpdekTnsHoctn OnmcaHme mcnonbaye-
MbIX TEXHOMOMMYECKNX NPOLIECCOB

B HacTodwWwem pasgene nNpuBeOeHO ONUCaHWe OCHOBHBLIX TEXHONOMMYecKux npoec-
COB, MCMNONb3yeMbiXx B Poccum B HacTosLlee BpeMS NPy OYUCTKE CTOYHbIX BOA MOCENEHUN.
NHdopmaums npueefeHa no pesynbtataM ob6paboTkM aHKeT, a Takke No AaHHbIM Hay4yHo-
TEXHUYECKON NuTepaTypbl U AaHHbIM, NPEOOCTaBNEHHbIM YfieHaMu TexHu4eckon paboyen

rpynnol.

Pasgen 2. OnucaHme ucnonb3yeMbiX TEXHONOMrMYECKUX NPOoLLecCcoB

2.1 OuncTKa ropoacKux CTOYHbIX BOA

2.1.1 TexHonoru4yeckas cxema npouecca OC 'CB

Bcto coBokynHOCTb npumMeHsaembix TexHonornn OC MCB MoxHO npeactaBuTb B BUAE

oJHOM 000DLLEHHON TEXHOMNOIMYECKON CXEeMbI, BKMNOYaloLWen B cedbsa Kak obsa3aTenbHble, Tak
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N HeobsA3aTenbHble noanpoLuecchl, bonbllas YacTb M3 NOCNeaHNX ABNSAETCS OnuUMOHanbHbI-
MU NMOO anbTepHaTUBHbLIMMU.
MHdopmaums 06 aTanax TeXHONOrMYeCcKoro npolecca npuseaeHa B Tabnuue 2.1.

O606weHHasn cxema OC 'CB npuBeaeHa Ha pucyHke 2.1.
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PucyHok 2.1 — O606LeHHasa TexHonornyeckas cxema



lNerenpa k pucyHky 2.1

Homep
HanmeHoBaHue nognpouecca
nognpotecca
1 BbigeneHue nnaearowmx rpybbix npumecer (npouexnsaHmne)
11 O6paboTka (0TMbIBKa 1 06€3BOXMBaHUE) rPyObIX NPUMECeN, 3aepKaHHbIX Ha peLueTKax
- (cutax)
11 O6paboTka (0TMbIBKa 1 06€3BOXMBaHUE) rPyObIX NPUMECceN, 3aepXaHHbIX Ha peLueTKax
) (cutax)
1-2 C6op oTbpocoB, 3agep)KaHHbIX Ha peLleTkax (cuTax) B KOHTENHEpDI
2 YpaneHue ocegatoux rpyobix npumecen (necka)
3 O6paboTka neckoBoro ocagka (nynbnbil)
4 AKKyMynMpoBaHue (ycpeaHeHue pacxofa) CTOYHOW BOAbl
5 OcaxpgeHune B3BeLLEHHbIX BELLECTB (OCBETNEHME, MEPBUYHOE OTCTaBaHUe)
O6paboTka B bMopeakTopax 61onorm4eckon o4MCTKK:
6 A — B BuopunbTpax;
b — B aspoTeHkax
7 Mopaya cxaToro Bo3gyxa
8 OTpeneHne oumnLLeHHOW BoAdbl OT BnoMacchl, BbIHECEHHOW 13 BropeakTopa
9 [oouncTka
10 lMpuroToBneHue n Jo3MpoBaHWe PacTBOPOB peareHToB
O6e33apaxuBaHme o4nLLEeHHON, NMM60o JOYNLLEHHOW BOAbI:
A — xnopow;
11 B- rMnoxnopuTom HaTpusi, BapuaHT 1 - MICNOMNb30BaHNUEM TOBApPHOIrO rMMnoxropuTa HaTpus,
BapuaHT 2 - ¢ NoNy4YeHNeEM 3NEKTPONUTUYECKOTO MMNOXIopUTa HaTpws;
B - Y®-06ny4yeHnem
KoHLEeHTprpoBaHUe N3BbITOYHOrO akTUBHOIO una (0cagKoB):
12 A. 'paBUTaLMOHHOE YNNOTHEHHUE;
B. MexaHnueckoe crylieHune
Crabunmnsauus XMaKMx ocagKkoB:
13 A. AspobGHas cTtabunusauus;
b. AHaspobHas cTtabunusauust (MeTaHoBOE COpaxuBaHue)
13b-1 O6paboTka n ytunusauusa uorasa
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Homep noa-

HanmeHoBaHue noanpouecca

npotecca
Ob6e3s3apaxmBaHne 0CagKoB:
A. PeareHTHOE€;

14
B1. Tennosoe obe33apaxmBaHune Xnakux 0CaaKoB,

Bb2. TennoBoe obe33apaxnBaHne 06e3BOXKEHHbIX OCAKOB

15 YNnoTHeHne cTabnnmnanpoBaHHbIX 0CaaKoB
Ob6e3BoXxKnBaHMe ocajka:

A. MexaHn4eckoe;

16 b. MNMoacylika 1 Bblaep)Kka 0CafAKoB Ha MMOBbLIX NMOLLAAKaxX B eCTECTBEHHbIX YCIOBUSX;
B. O6paboTka chnokynsiHTamu, crylieHue, NoAcyLlKa 1 BblAepXKKa 0CaJKoB, Ha UNOBbIX
nnoLlagkax B €CTECTBEHHbIX YCNOBUAX
[ononHutenbHasa AnuTenbHas BblAepXKKa B €CTECTBEHHbIX YCNOBUAX OCaAKOB, MOACYLLIEH-

1 HbIX Ha MMOBbLIX NMOLWAaAKaX, UMM MeXaHNYEeCKN 06e3BOXEHHbIX

18 KomnoctupoBaHne 06e3BOXEHHbIX UMM NOACYLLIEHHbIX OCAAKOB

19 Mpon3BoaCTBO NOYBOrPYHTOB N3 OCAAKOB

20 TepmMunyeckas cyluka ocagkoB

21 CxuraHue (TepmoyTunusauus) ocagka

MpumeyaHua K pucyHky 2.1:

1) TexHonormyeckasi cxema siBnsieTcst 0606LeHHol. Ha KOHKPETHbIX ob6bekTax NnpuMeHAEeTCA

HaCTb U3 yKa3aHHbIX nognpoueccos. BxoaHble NOTOKM B noanpouecchol, I/I306pa)KeHHbIe Ha CXemMe, TaKkkKe MOo-

ryT ABNATbCA ONUMOHalbHbIMU;

2) Homepa nognpoueccoB B cxeme Ha pucyHke 2.1 cooTBETCTBYIOT HOMepam B Tabnuue 2.1

MNopasnsatoLwee donbWKMHCTBO TexHonornvyeckux cxem OC TCB nonHoro yukna BKnto-

YyaeT B cebs cneaytoLme OCHOBHble (0b6a3aTenbHble) NOANPOLECChI:

- MeXaHn4eckad O4nNCTKa,

- Buonoru4yeckasi OuMUCTKA;

- o6e33apaxnBaHme OUYULLEHHON BOAbI;

- 0b6e3BoOXMBaHWE ocajka.

Bce ocTtanbHble TexHOoMnormyeckue npouecchbl MoryT npucyTcTBoBaTb uUnu HeT. MuHum-
MarnbHas TexHonorm4yeckas cxema He obsizaTenbHO O3HAYaeT HEMOJSHYH, He3a(EKTUBHYIO
nnbo camy geweByto. OHa MOXeET ObITb Takke N BecbMa 3pdekTMBHOM 1 (MnNn) BecbMa Jo-

POrocTosILLEN.
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JTiobas TexHonorus, He cogepxallas BbllUenepeynucrnieHHble cTaguu, SBnseTcs He-
MOMHOW N HEeAOCTAaTOYHOW. Takme TEXHOSNOrMM Takke HaxoOAT MpPUMMEHEHME, OL4HaKO OHU
onpaBAaHbl UCKMOYMTENBHO B CreumanbHbIX YCIOBUAX, Hanpumep: TexHonorns 6e3 6uono-
rMYEeCKON OYUCTKM — C UCMONb30BaHMEM (PUINKO-XMMUYECKON 0B6paboTkn n punbTpaumoH-
HOW OYUCTKU. DTOT NPOLECC BbIHYXAEHHO MPUMEHAETCHA Ha HEKOTOPbIX YAaneHHbIX 06bekTax
C BpPEMEHHbIM (Ce30HHbIM) npebbiBaHMEM, [OEe COOPYXEHUsS OUONOrM4YEecKOM OYMCTKU
He MoryT ObiTb MCMNOMb30BaHbl, TaK Kak OHW TPebyT ANUTENBHOroO 3anycka (HapaluMBaHue
Brnomaccel B TeveHne 2—3 MecsiLEeB).

B 6onee cnoxHbix cutyaumsax, korga OC ncnonb3yoTca ANd OYUCTKU TakKkKe 3Hauu-
TenbHbIX 06BHEMOB NPON3BOACTBEHHbLIX CTOYHbLIX BOA, TEXHOMNOMM4YecKasi cxema MoxeT ObiTb
cnoxHee, ons obecneyeHnst yaganeHus cneynduyeckmx sarpsasHeHuin nocrnegHux. B aton cu-
Tyauum CB mMoryT noctynatb He B Ha4ano TEXHONOrMYEeCcKon cxeMbl. Takke HEKOTOpbIe Mo-
TOKM (Hanpumep, Mano3arps3HeHHble MPOM3BOACTBEHHbIE CTOYHble BOAbl)  MOryT
He noJaBaTbCA B Hayano TexHonorm4eckom cxembl ouncTkm CB, a npucoeanHATbes Ha no-
crnegyrowmnx crtagunsax.

Kputepun otHecenns OC k ciepe npumeHeHuss UTC cooTBeTCTBYHOLMX OTpacrnemn
onpenensiTcs B OTpacneBbix CnpaBoYHUKax. Kputepum oTHeceHust K cpepe NpuMMeHeHuUs
AAHHOro cnpaBoYHMKa B NOAOOHbBIX CUTYauMsix onpeaeneHbl B COOTBETCTBYHOLLEM pa3gerne.

Obsi3aTenbHOCTbL 06e33apaknBaHUsi OYULLEHHbBIX BO4 — BeCbMa [UCKYCCUOHHbIN BO-
npoc. HopmaTuBHble NpaBoBbie akTbl Poccunckon ®epepaunn TpebyoT npoBoanTb 06e33a-
paxuBaHne Bcex 06beMoB cOpacbkiBaeMbIX CTOYHbIX Bod. O4Hako OO HedaBHEro BpeEMeHU B
EC cama 3agavya oGes3apaxuBaHusi He CTaBunacb, B TOM YMCfe B CBSI3M C JOCTATOYHO Cy-
LLIeCTBEHHbIM 3(p(PEKTOM B 3TOM OTHOLLEHUN NpoLiecca BMONOrM4eckon OUNCTKM.

B TeueHune pgecatkoB net kpynHenwwme B ctpaHe OC 'CB — KypbsHoBckue u Jlobe-
peLKne OYMCTHbIE coopyXeHus r. MockBbl HE nmenn obessapaxunsaHuns. 310 ObINO 060CHO-
BaHO TeM, 4TO oHM obpa3syoT oT 30 % [0 90 % pacxoda BoAHbIX OOBLEKTOB, Kyaa MpomCXo-
anT cbpoc. B aTon cuTyaumm ucnonb3oBaHMe XMOPUPOBaHUS Okaslano Obl KpalHe HeraTmB-
HOe BO34EeNCTBUE HAa COCTOSIHNE SKOCUCTEMbI 3TUX BOAHbIX 06bekTOB. Mpn dhakTnyeckom oT-
CYTCTBUM XNOPUPOBAHUSA B TEYEHME BbllLeyKa3aHHOro nepmoaa BpeMeHU He Bblfio 0OTMeYeHO
CaHMUTapPHO-3NNAEMUNONIOIMYECKUX MHUMAEHTOB HA HUXKHEM T€YEHUMN OaHHbIX BOAHbLIX 00bek-
TOB, nocre cbpocoB BUONOrMYECKM OUYNLLIEHHBIX CTOYHbIX BOA,.

B CaHkr-lNeTepbypre 0o HbliHeWHero BpeMeHu obessapaxmBaHue MPOXOASAT TOSbKO

19 % ounLLEHHbIX CTOKOB, BHEPEHME Ha BECb pacxo nnaHupyetcs K 2024 roay.
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B HacToswee Bpemsi akonornveckn 6esonacHasi TexHonorus Y®-obesszapaxunBaHus
AocTynHa anga noboro macwtaba 06beKToB 1 BbIOOp Mexay obe3sapakmBaHMeM 1 3KONOru-
YEeCKMM COCTOSIHUEM BOLAHOIo 06BHEKTA yXKe HE CTOUT.

BaxHO oTMeTUTb, 4YTO 06e33apaxmnBaHne He MMEET HUKAKOro 3KOMOrM4ecKoro 3Have-
HUA (oNs BOAHbIX OOBEKTOB MOHATME MATOMEHHbIX MUKPOOPraHM3MOB FIMLLEHO CMbIcna), a
NYLWb CaHUTapHo-anuagemMmonornyeckoe. NMoaTomy B TEX perMoHax u B Te Ce30Hbl (XonogHoe
BpeMs roga), rae v korga KOHTakT YyernoBeka ¢ Bo4oM BOAHOro obbekrta OTCyTCTBYyeT, a pas-
OaBneHne BbICOKO, HET HMKaKMX 0OOCHOBaHUM K UCMONb30BaHUIO 06e33apaxmBaHus, Kpome
HOpMaTUBHOIro TpeboBaHUsS.

Bce ocHoBHoe obopynosaHue OC LICB oTHocuTCA K NpMpogooxpaHHOMY (ganee —
OCHOBHOE MpupogooxpaHHoe obopygoBaHue). Ha OC mMoxeT ObiTb Takke MCNOfb30BaHO
obopynoBaHMe Ans OYMCTKM BbiIOpOCOB B aTMOCdeEpHbI BO3QyX (Oanee — BCnomoraTtenb-
HOe NpupoaooxpaHHoe obopyaoBaHue).

CnepyeT oTMeTUTb, YTO MHOrue nognpouecckl OC, HauyMHaga ¢ macwtaba HebonbLIKnX,
peanuayloTcsl He B 000pyaoBaHMM, @ B EMKOCTHbIX TEXHONOMMYECKUX COOPYXXEHUSIX, BbINOM-
HEHHbIX CTPOUTENbHLIM CMOCOBOM. OTO AenaeTcs MUCKHYUTENBHO MO NpuyMHEe 60MbLIOro
obbema eMKOCTEN, HE NO3BOMSIOLLErO NPUMEHATb AN peanus3auun 3Tux ctagui obopyno-
BaHMe, U3roToBfIEHHOE 3aBOACKMM cnocobom. Npu aTom obopynoBaHME MCMONb3YeTCHA Kak
COCTaBHasi 4acCTb TEXHOMOIMYECKUX COOPYKEHUWN, BbLIMOMHAS BaXKHble TEeXHONOrnyeckue
dyHKUMN (NepemeLleHne BOAbl N OCaAKa, aspaums, NepemMeLllnBanmne 1 T. n.).

[anee noa obopygoBaHMeM B o6WEM MOHMMaHUM NOLPa3yMEBAETCHA COBOKYMHOCTb

€MKOCTHbIX coopy>KeH|/||7| n o6opyu03aH|/|$|, peanunsyrowmnx AaHHbIN noanpouecc.
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Tabnuua 2.1 — O60o06LWeHHoe onucaHme npolecca o4ncTkn FCB

BxogHon noTok

OTan npouecca

(mognpouecc)

BbixogHowm noTok

OCHOBHOE TEXHOSOorn4Yeckoe

obopyaoBaHue

AmMmuccum

4

|_|OCTyI'IaIOLLI,aFI CTO4YHasdA Boaa

Ne 1. BblgeneHune nnaBaroLLMX
rpyobIx npumecen (NPoLEXM-
BaHuve).

O6si3aTenbHbIN nognpotecc

M pouexeHHada CTo4HadA Boaa

PeweTku (cuta). Mpu GonbLiomn
NpPOM3BOANTENBHOCTU —  KOM-
NMNeKTHOe TpaHcnopTMpyloLLlee
obopynoBaHue

(wHekn, neH-

TOYHblE TPAHCNOPTEpPbI 1 T. N.)

OpraHu3oBaHHbI  BbIGpOC Be-

LLIeCTB,

coepy

3arpA3HAKLWNX  aTtMo-

1. [pybble npumecw, 3agep-
XaHHble Ha pelweTkax, nmMbo

cuTax (oTOpOoCkl C peLLeTok).

2. MpombiBHasA Boaa

Ne 1-1. O6paboTka (OTMbIBKa
n obesBoxuBaHue) rpybbix
npuMecen, 3agepXkaHHbIX Ha

peweTkax, nnbo cutax.

Ha npaktunke —

HeobA3aTenbHbIN NoanpoL.ece

1. ObpaboTaHHble (OTMbITbIE U
npeccosaHHble) rpybble npu-

mecu (oTbpochl).

2. np0MbIBHaﬂ BOAa B MNOTOK

HEOYULLLEHHOWN CTOYHOW BOAbI

'vaponpecchl, LLIHEKOBble

npeccobl, KOHTenHepbl. YacTo
obopynoBaHve anst o6paboTku
rpybbix npumecent Grokupyet-
csi ¢ obopygoBaHuem ansi npo-

LeXnBaHUA CTOYHbIX BO

OpraHu3oBaHHbI BbIOpOC Be-

ecTB, 3arpAsHArwmx aTtmo-

cdoepy

pybble npumecw, 3agepikaH-
Hble Ha pelleTkax, nMbBo cuTtax

(oTBpockl € peLleTok)

Ne 1-2. Cbop oTOBpocoB C pe-

LIETOK (CWT) B KOHTEWNHEPHI;

(obsiI3aTeNnbHLIN NoANpoLecc)

HeobpaboTaHHble wunu obpa-
6oTaHHble rpybble npumecu
(oTbpockl)

KoHTelnHepbl

OT6pockbl — oTXoObl Ha pa3me-

LeHune.

OpraHu3oBaHHbIN BbIOpOC Be-
LecTs,
chepy

3arpAsHALWmnx aTtmo-
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OTan npouecca

OcHoBHOe TexHororn4yeckoe

BxogHon noTok BbixogHowm noTok AmMuccum
(mognpouecc) obopyaoBaHue
1 2 3 4 5
MpouexeHHas cTovHas Boga. |Ne 2. YpaneHue ocepatowwmx | HeocBeTneHHas cTodHasi Boga |[eckonoBkM (€MKOCTHble CO- | HeopraHmsoBaHHbIA — BbIOpOC

CxaTblh BO3ayx (B OTAENbHbIX

cnyyasx)

rpyobix npumecen (necka).

Ob6s3aTenbHbIN Nnognpolecc 2,

YpaneHve BCNMbIBaOWUX XKU-
pOBbIX Npumecen (onuMoHarb-
HO, AN HEKOTOPbIX KOHCTPYK-

Lni)

Opy>XXeHua nnbo KoMMneKTHoe

obopynoBaHue).

1. Komnpeccopbl Ans aspupy-

€MbIX MEeCKOJ10BOK.

2. 'vgpoanesatopbl Ans  oOT-

Kayku necyaHom nynbrbl.

3. Hacocbl ans otkayku necva-

HOW Nynbnbl.

CkpebkoBoe WM  LLUHEKOBOE
obopynoBaHue Ans TpaHcnop-
TUPOBKM Mecka K MpusiMKam

(He BO BCEX KOHCTPYKLMSAX)

BeLlecTsB,

mMocepy

3arpAasHdamowmx  art-
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OTan npouecca

OcHoBHOe TexHororn4yeckoe

BxogHon noTok BbixogHowm noTok AmMuccum
(mognpouecc) obopyaoBaHue
1 2 3 4 5
MeckoBas nynbna (neckoBori|Ne 3. O6paboTka neckoBoro |A. O6e3BOXEHHbIN (noacy- | A. lNeckoBble NOLLaaKW. Ecnu BbligeneHHsIn n obpabo-

0cafok).

Mo BapnaHty b — Takke un

TEXHN4YeCKada Boaa

ocagka. Ob6si3ameribHbIl 100-
npouecc B TOM UIN MHOM WUC-

NONMHEHUN.

BapuaHT A. Ha neckoBbIX MNfo-

Lagkax.
BapuaHT b. B 6yHkepax

BapuaHt B. B annapartax ans

OTMbIBKMN N cenapauunmn necka

LLIEHHBIN) NECOK.

B. OTMbITbI# 1 00E3BOXXEHHBIN

NecokK

B. MNeckoBble ByHKepbI.

B. Annapatbl Ang OTMbIBKM W

cenapauunn necka

TaHHbIN necok HEe Haxoaut
NPUMEHEeHNA — OTXOo4 Ha pas-

MelleHune.

HeopraHu3oBaHHbIn ~ BbIGpOC

BeLlecTB,

mMocgepy

3arpda3Haowmx  aT-

HeocBeTneHHas cTouHasi Boga

Ne 4.

(ycpeoHeHne pacxoga) CTOu-

AKKYMynupoBaHue

HOW BOAbI

Heobsi3aTenbHbIN Nnognpolecc

HeocBeTneHHas cTodHasa Boaa

(ycpenHeHHbI pacxof)

Perynupylowime  pesepByapbl

(eMKoCTHbIE coopyxeHus). Mo-
ryt
a3pauMOHHbIE CUCTEMBI

NMPUMEHATBLCA  MeLlalriku,

OpraHusoBaHHbI BbIOpOC Be-
LLeCTB, 3arpsAsHSALWMX aTMO-
cdepy (4epes «apIxaTernbHble»

0TBEpPCTUS pe3epByapoB)
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BxogHon noTok

OTan npouecca

(mognpouecc)

BbixogHowm noTok

OcHoBHOe TexHororn4yeckoe

obopyaoBaHue

AmMuccum

4

HeocBeTneHHass cToyHas Bo-

Ja.

PacTBOp peareHTa [fisi UHTEH-
CUPUKALMN OCAKAEHUSI B3BE-
LWeHHbIX BelwecCcTB U ocaxge-
Hus coccopa 2 n3 nognpo-

uecca 10

Ne 5. OcaxaeHne B3BeLUEHHbIX
BewecTB (ocBeTneHve, nep-

BMNYHOE OTCTaVIBaHMe).

YpaneHnue XMpoBbIX nnaBako-

LLMX 3arpsA3HEHNIA.

LlenecoobpasHocTe  nognpo-
uecca Ne 5 onpegensetcs wuc-
XoaAa U3 Ka4veCTBEHHOrNo m Ko-
NIMYECTBEHHOIO COCTaBa CTOY-
HbIX BOA WM TexHororn1 Guosno-

rMMYEeCKON OYNCTKM.

MepBMYyHOE OTCTauBaHWe MO-
XeT peanmn3oBbiBaTbCA C auu-
Jodukaumnen ocagka

(cm. pasgen 4)

OcBeTrneHHas cTovHas Boaa.

Ocapok NepPBUYHbIX OTCTONHU-

KOB.

>Knposas macca

[MepBUYHLIE OTCTOMHUKN (eM-
KOCTHbIE COOPYXXEHUS1), CKpeb-
KoBoe obopyaoBaHMe, Hacochl

Ana OTKa4ykn ocajka.

XKupocbopHukm

HeopraHusoBaHHbIN

BeLlecTsB,

mMocepy

BbIOGpOC

3arpAasHdamowmx  art-
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OTan npouecca

OcHoBHOe TexHororn4yeckoe

BxogHon noTok BbixogHowm noTok AmMuccum
(mognpouecc) obopyaoBaHue
1 2 3 4 5
OcBeTneHHas cTovHas Boga. | Ne 6. ObpaboTka B 6uopeakTto- | A. ObpaboTaHHas Boga ¢ 6mo- | EMKoCTHbIe coopyxeHunsi — | HeopraHmsoBaHHbI ~ BbIGpOC
KOMMPUMMPOBaHHBIi BO3ayX . pax BMONorMYecKom O4YMCTKN: | NFIEHKOW Ha pasgenexue. BuropeakTopsl. BELLECTB, 3arpsAsHsAWMX art-
BapuaHT A — 6nounbTpsI; B. MnoBas cmeck Ha pa3gene- | AspaTopbl (BeCcbMa pa3Ho006- mocepepy
PactBop peareHTa pgna oca- '
xaeHusa gocdopa ®) BapuaHT b — aspoTeHKu. Hue pasHble ycTponctea Ans AuC-
neprupoBaHns BO3dyxa B WMO-
ObsasaTtenbHbIV nognpouecc. .
BOW CMeCK).
Buoxumunyeckne peakumu, .
Ons  TexHonorMn ypaneHus
npoucxogswme B 6uopeakto-
asota (asota u docdopa) —
pax B pa3HbiXx BapuaHTax pea-
TakKe MeWanku W Hacochl
nvM3aumn noanpotecca, MoryT .
BHYTPEHHEN PELMPKYNSALMN
CYLLECTBEHHO OTNMYaTLCA
ATmMOCdepHbI BO3ayX Ne 7. Mopaya cxartoro Bo3ay- | CxaTbl BO3ayX Komnipeccopsbl (Bosayxoaysku) | Lym.

xa. O6si3amernbHbIl  nodnpo-
uecc Ans aspoTeEHKOB (Kpome

NCKINIOYEHMI NO 3))

Bbicokoe n0Tpe6neH ne arnek-

TPO3HEPrUn




0L

BxogHon noTok

OTan npouecca

(mognpouecc)

BbixogHowm noTok

OcHoBHOe TexHororn4yeckoe

obopyaoBaHue

AmMuccum

4

M3 nognpouecca 6A — o6pa-
©oTaHHas Boga.

M3 nognpouecca 6b —wnnosas

CMeCb

Ne 8. OTtmeneHne o4vuULLEHHOWN
BoAbl OT Buomacchl, BbIHECEH-

HOW 13 GuopeakTopa.

Ob6s3aTenbHbIN Nnognpolecc

OuneHHas Boga
IOna 6A — ocapgok (6uonneH-
Ka).

[na 6b — BO3BpaTHLIN aKTUB-
HbIM 1N (M3 KOTOPOro OTBOAMWT-

Cs1 U3BbITOYHBIN aKTUBHbLIV WIT)

Hacocbl ons oTkaukM akTMBHO-
ro una (6MonneHkn), YacTu4HO
Ons Bo3BpaTa B a’3poTeHK, Ya-
CTUYHO KaK M3BbITOYHOrO Ha

06paboTky.

BTopuyHble OTCTOWHMKKM (em-
KOCTHbIE COOpYXXeHMS), ckpeb-

koBoe obopyaoBaHue

OuniieHHas Boaa.
PactBop peareHTa gnsa ygane-
HUsA pocdopa @

PactBop peareHTa gna dno-

Kynauumm
)

B3BELUEeHHbIX Be-

wecTs *

Ne 9. [loouncTka

O6sAsaTenbHOCTL Noanpolecca
onpenenseTcs YCIOBUSAIMU

c6poca oUULLEHHBbIX BOA

JoouuuieHHas Boaa

MpombiBHas Boga (He BO BcexX

BapuaHTax)

Ocapgok (He BO Bcex Bapuae-

Tax)

OnunoHanbHo:

®dunbTpbl ¢ 3arpyskon, obec-
neynBeaLLme oTgenexHve
B3BELUEHHbIX BELIECTB unu/u
OKUCIIEHUE  OpPraHMyeckux wu

a30TUCTbIX COEQNHEHMUN.

MembpaHHbie OUCKOoBble
PuUnbTPbI. MexaHun4yeckne
uUnbTpLI. OTCTONHUKK

C NnamensamMu (TOHKOCNOWHbIMU

MOZYNAMMN).

Bronpyabl (eMKOCTU B rpyHTE)

Mepuognyeckmn — oTpaboTtaH-
Has 3arpyska (He Ans Bcex Ba-

pvaHTOoB).

Ocapok (He ons Bcex Bapuae-

TOB)
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OTan npouecca

OcHoBHOe TexHororn4yeckoe

BxogHon noTok BbixogHowm noTok AmMuccum
(mognpouecc) obopyaoBaHue
1 2 3 4 5
ToBapHbin peareHT (peareH- | Ne 10. MNpurotoBneHne n gosu-| PactBopbl  peareHToB  Ansi| bakv gnsi cknagvpoBaHusi 3a-
Tbl): COMMW Xemnesa, antoMWHKS. | pOBaHMe pacTBOPOB peareH- | NpYMeHEeHNs nmaca >wgKoro peareHTta, Mo-

MonunanekTponuT (NOKYNSHT).
'MnoxnopuT HaTpusi.

TexHnyeckas Boga

TOB.

KomnnekcHbIin  noanpouecc —

MOXeT OCYyLIeCTBNATbCA Ha
HECKOIbKMX pas3finyHbIX MNOTO-

Kax.

Heobsi3aTenbHbIN Nnognpolecc

MeLlleHnAa Ona XpaHeHnAa Cyxo-

ro peareHTa.

PacTtBopHo-pacxogHble y3nbl €

A03MpYyHoLLMM 060pygoBaHUEM

OunweHHaa  (goouuLleHHas)

BoAa

Ne 11. O6e3s3apaxuBaHme
OYULLEHHON, nMbOo [AoYMLLEH-
HOW BOABbI.

Mo HOPMAaTUBHbIM LOOKYMEH-

TaMm — obs3aTenbHbIi  Noa-
npouecc. OpHako aKorormnye-
ckasl LienecoobpasHOCTb OTCYT-
CTBYyeT, a CaHUTapHoO-
anngemMuonornyeckasl 3aBUCUT
OT MECTHbIX YCIOBMI BOAO-

Nnonb30BaHNA U Ce30Ha c6poca

Cbpoc O4MLLEHHON CTOYHOM

BOAbl B BOAHbI 06BEKT
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OTan npouecca

OcHoBHOe TexHororn4yeckoe

BxogHon noTok BbixogHowm noTok AmMuccum
(mognpouecc) obopyaoBaHue
1 2 3 4 5
Takxke: Ne 11A. O6e3s3apaxuBaHue | ObessapaxeHHasi Boga. Cknag xugkoro xmnopa. Xnopa-|Puck aBapum c BbIGpocom
XINOpOoMm Topbl. CmecuTens. Xrnop-rasa.

YKngkun xnop, BogonpoBogHasi

BOAa
Takxe: Ne 116. Ob6essapaxusaHue -
BapuaHT 1. ToBapHbIi  runo- MOXIIOPUTOM HATPUSA.

XINOPUT HaTpusl.
Bopa

BapwuaHT 2.
NoBapeHHas corb.

TexHunyeckasa Boga

BapuaHt 1. C wucnonb3oBaHu-

€M TOBapHOro runoxmopuTa
HaTpus
Bapuant 2. C nonyyeHvnem

SMEKTPONUTUYECKOro pacteopa

rMnoxnoputa HaTpus

Ne 11B. O6e3s3apaxuBaHne

Y®-06nyy4eHmem

Takke MoXeT OblTb MOAaHa Ha
NCNOJ1Ib30BaHNE KaK TEexXHU4e-

CKasa Boaa:

-Ha  COOCTBEHHble  HyXAbl

NpeanpusTHs;

- Apyrum notpebutensam

KoHTakTHbIN pe3epByap

Cbpoc B BOOHbIN OOBLEKT C
o6e33apakeHHOW BoAbl aKTUB-
HOro

Xrnopa,  XJIOpamMWHOB,

XINOpOpraHu4ecknx  coegnHe-
HUA (NpYM OTCYTCTBUWM LOEXIIO-

pvpoBaHus)

Bapuant 1. Cknag TOBapHOro
rMnoxsioputa HaTtpus, cuctema

A031npoBaHUA.

BapuaHT 2. anekTponusep,
pacTBOpHbIE N pacxoAHble Ga-

KW, cucTema [o3vMpoBaHust

Cbpoc B BOOHBIN OOBLEKT C
o6e33apaeHHON BOAbl aKTMB-
HOro

Xnopa, XJNopaMnHoB,

XMOpOpraHUYecknx  coeauHe-
HWX (NpyU OTCYTCTBUM [JEXIo-

pvpoBaHus)

YcTaHoBKu

Y®-06e33apaxmBaHus

OtpaboTaHHble

Y®-namnbl (pTyThCOAEPXKALLME

0TXOAbl)
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OTan npouecca

OcHoBHOe TexHororn4yeckoe

BxogHon noTok BbixogHowm noTok AmMuccum
(mognpouecc) obopyaoBaHue
1 2 3 4 5
M30bITOUHbIN  akTMBHbIA Wi |Ne 12 KoHUeHTpupoBaHME W3- | YNNOTHEHHbIN/CTYLWEHHbIA  ak- | A. YNNoTHUTENb  (OTCTOMHOe | HeopraHnsoBaHHbIA ~ BbIOPOC

(NMnBo MHbIE XNaKne ocagkm).

Mo BapnanHty b — pacTtBOp
dnokynsHTa M3 noanpouecca

Ne 10

ObITOYHOrO aKTUBHOIo mna

(ocapkos).
A. l'paBuTaunoHHOE YMMOTHe-
HKe.

B. MexaHnueckoe cryLieHue.

Ob6s3aTtenbHbll  noanpoLecc

(ecTb ucknioyeHus %)

TUBHbIV 1N (OCadoKk).

CnuBHas Boaa

€MKOCTHOE COOpYyXeHue),

ckpebkoBoe obopyaoBaHme

b. MexaHnyeckuii  cryctutenb

una.
[ns Bcex BapuaHToB —

HacOCbl ANA OTKa4Kn ynioTHEeH-

HOro/CryLeHHOro una

BeLlecTsB,

mMocepy

3arpAasHdamowmx  art-

Ne 13. Ctabunusaums >Xnagkux

OCapgKoB.

Heobsi3aTenbHbIN nognpolecc

CrabununsnpoBaHHas cMecb

ocagkoB

Ocagok NepBUYHbLIX OTCTOMHU-

KOB.
MN30bITOYHBIN aKTUBHbLIN UIT.

KoMnpumMunpoBaHHbIN BO3AYX 3

Ne 13A. AspobHasi ctabunusa-

ums.

Heobsi3aTenbHbIN Nnognpolecc

A3pobHO cTabunmMamMpoBaHHas

CMeCb OCagKkoB

EmkocTHble COOPYXEeHNS —
cTabunusaTopsl. AspaTopbl
(Becbma pa3HoobpasHbie

YCTpOUCTBa Ans OWCreprmpoBa-

HWs1 BO3lyXa B KWUOKOCTK)

HeopraHunaoBaHHbIN

BeLlecTB,

Mocepy

BbIOpOC

3arpAsHdamowmx  art-




V.

OTan npouecca

OcHoBHOe TexHororn4yeckoe

BxogHon noTok BbixogHowm noTok AmMuccum
(mognpouecc) obopyaoBaHue
1 2 3 4 5
Ocapgok nepBu4HbIX OTCTOMHU- | Ne 136. AHaspobHasa cTtabunu- | CopoxxeHHast cmecb ocagkoB. | EMKOCTHbIe COOpYXeHusi- | HeopraHm3oBaHHbI ~ BbIGpOC
o - -
koB (M3 noanpoueccoB Ne5|3auma (MeTaHoBoe cOpaxwuBa Buvoras (cMech meTama, yrme- MeTaHTeHku. [osvpylolme u|BeLeCcTB, 3arpsAsHsAWmMX aT
unu Ne 12). Hue). BbIrpy304Hble  Kamepbl. Me-|Mocdepy, npexae Bcero oT

M36bITOYHBIV aKTUBHBIA Un (13

Heobsi3aTenbHbIN nognpolecc

KMUCIoro rasa, ¢ I'IpVIMeCﬂMVI)

Larku, Hacocbl, TennoobmeH-

Kamep 3arpy3Kku 1 BbIrpy3Ku

nognpotecca Ne 12) HUKA
Buoras. Ne 13b6-1. O6paboTtka 1 yTunu-| Heprus. "asronbaepobl. C6pocHas | OpraHm3oBaHHbIN BbIOPOC Be-
5) )
Boaayx Ans cxuraHus 3auus 6rorasa CrvBHbIE BOABI OT OCYLIKM W «cBeYvar. LLecTB, 3arpAsHAWMX aTtMo
O6si3aTenbHbIi  noanpoLece | o4ncTku 6rorasa OHeproycTaHoBKM ccpepy 13 Tpybbl 3HeproycTa-

npu Hannyum Buorasa

HOBKMW.

Mepuoauyeckn — oTxoa Ans
pa3MelleHnss  (cpaboTaHHas
3arpyska afisi ouUCTKM Buorasa

OT cepoBoopoaa)
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OTan npouecca

OcHoBHOe TexHororn4yeckoe

BxogHon noTok BbixogHowm noTok AmMuccum
(mognpouecc) obopyaoBaHue
1 2 3 4 5
Ocapgok nepBuYHbIX OTCTOMHK- | Ne 14A. PeareHTHoe obe33apa- | ObpaboTtaHHble npenapaTom | CucTeMa NpUroTOBNEHUSA U A0-

KOB.
M30bITOYHbIN aKTUBHbIN 1.

Me3sodunsHo cbpoXeHHble

OCapgKu.

PacTtBop npenaparta gnst o6es-

3apaxuBaHusi.

BogonposogHas Boga

XnBaHMe ocagkoB

Heobsi3aTenbHbIN nognpolecc

ocagxu

3MpoBaHNA pacTBopa npena-

pata onA o6e33apa>|<|/| BaHWUA

Ocafok nepBUYHBLIX OTCTOMHM-

KOB.
M30bITOYHbIN aKTUBHbLIN M.

Me3sodunsHo cbpoXkeHHble

OCapgKu.

O0e3BOXeHHble ocafku

Ne 14b. TennoBoe obGe33apa-

XnBaHune ocaakoB

Heobsi3aTenbHbIN nognpolecc

O6paboTaHHble Tennom ocapg-

K1

Cuctema nopgorpeea, Bblaep-
KMBaHWA KUOKUX OCaAKOB U
pekynepauun Tenna (peaktop

N TENNOOBMEHHVKM).

JInbo nHppakpacHble Harpesa-

Tenun obe3BOXEeHHOro ocagka

CtabunusnpoBaHHass  CMeCb

ocaKoB

Ne 15. YnnoTHeHue crtadbunu-

3UPOBaHHbIX OCagKoB.

Heobsi3aTenbHbIN Nnognpolecc

YNnoTHEHHas CMECb OCaaKOB.

CnuBHas Boga

YnnotHutens (OTCTOMHOE €M-
KOCTHOE COOpYXeHUe), CcKpeb-
koBoe obopyaoBaHMe, Hacochbl
ans

OTKa4kn  ynJyIOTHEHHOro

ocagka

HeopraHusoBaHHbIN

BeLLeCTB,

Mocepy

BbIOGpOC

3arpda3Harowmx  aT-




9.

OTan npouecca

OcHoBHOe TexHororn4yeckoe

BxogHon noTok BbixogHowm noTok AmMuccum
(mognpouecc) obopyaoBaHue
1 2 3 4 5

Cmecb ocagkoB nunbo oguH|Ne 16. Ob6esBoxmBaHue ocaf- lMpn oTtcyTcTBMM noanpouec-

BMA OcajKka, B 3aBUCUMOCTH OT | Ka. COB [JanbHeliwen ob6paboTku

pasnun4yHbIX NOANPOLIECCOB O6s3aTenNbHBIN NOANPOLIECE ocafgka C nonyyYyeHvem npoayk-
umm  0b6e3BOXEHHbI  OCAOOK
yoanseTcs kak OTxoA Ha pas-
MeLleHne

Takke: Ne 16A. MexaHunuyeckoe o06e3-|Ob6e3BoxeHHbIN ocagok (kek). | KomnnektHoe obopyaosaHue | OpraHn3oBaHHbIA BbIBpOC Be-

PactBop cnokynsHta us noa-

npouecca Ne 10.

TexHn4yeckasi Boga

BOXMBaHWe

dunbTpaTt unu dyrat

ans  MexaHudeckoro o06e3Bo-
obesBoxusatoLme
(ueHTpudbyry,

LLIHEKOBbIE

XNBAHUSA:
annaparbl
GunbTp-Npeccsl,
npeccbl 1 gp.), TPaHCNOpTHbIe
NMHUK

(WHeKkn, NEeHTOYHble

TpaHcnopTepbl), ByHKepbI

LecTB, 3arpAsHArwmx aTtmo-

cdoepy




LL

BxogHon noTok

OTan npouecca

(mognpouecc)

BbixogHowm noTok

OcHoBHOe TexHororn4yeckoe

obopyaoBaHue

AmMuccum

4

Ne 166. lNMoacywka n Bblaepx-
Ka ocadKkoB Ha WMOBbIX NJO-
LagKkax B eCTeCTBEHHbIX YCIO-

BUAX

MoacyLueHHbI 0Cafok.

CnvBHas Boaa

BeToHHblE MNKU 3emMngaHble Co-
OpyXXeHuna — unnosble niowag-

KW.

Morpy3o4Ho-pasrpy3oyHasl Tex-
HUka Ons yOOpkM WU BbIBO3KM

ocajka

HeopraHu3oBaHHbI ~ BbIOpOC
BELLECTB,

mMocdepy.

3arpAasHdamowmx  art-

Mepvoguyeckn — BbIBPOCHI OT
OBWKYLLUXCA WCTOYHMKOB (aB-
ToTpaHcnopTa). Ha 3eMnsiHbIX
nnowagkax — dunbTpaums
WNOBON BOAbI OCagKa B FPYHTO-

Bble BOObI

Takxe:

PacTtBop hnokynaHta u3 noa-

npouecca Ne 10

Ne 16B. O6paboTtka cproky-
NAHTaMW, CryLleHne, NoAcyLLIKa
N BblAepXKa 0CadKkoB, Ha WIo-
BbIX MoLlafgKkax B eCTeCTBEH-

HbIX YCIOBUAX

MoacyLeHHbIn ocagok.

CnuBHas Boga

BeToHHble uUnu 3emMmnsHble Cco-
OPYXEHUs1 — WNoBble NoLwaga-
ku. Llenesble konoaubl AOns
OTUNBLTPOBbLIBAHMS oTae-

NUBLLIENCS BOAbI.

[Norpy3oyHo-pasrpy3odHas
TeXHUKa Ans ybopku N BblBO3-

KM ocagka

HeopraHu3oBaHHbIN ~ BbIOpOC
BELLECTB,

Mocdepy.

3arpA3Hdamowmnx  art-

Mepuognyeckm — BbIGPOCHI OT
OBWKYLLUNXCA WUCTOYHWKOB (aB-
TOTpaHcnopTa). Ha 3emnsHbIX
nnowagkax — duneTpauus B

rPYHTOBbIE BOObI
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BxogHon noTok

OTan npouecca

(mognpouecc)

BbixogHowm noTok

OcHoBHOe TexHororn4yeckoe

obopyaoBaHue

AmMuccum

4

O06e3BOXeHHbIN  ocafok

nognpouecca Ne 16

n3

Ne 17. [ononHutenbHas Anu-
TenbHas BblAepXKka B ecTe-
CTBEHHbIX YCMOBUSIX OCaAKOB,
NMOACYLEHHbIX Ha  WNOBbIX

nnowaakax, Unm mexaHum4ecku

O6paboTaHHbI 0cagok

OTKpbITble NMOLLAAKM

HeopraHu3oBaHHbI ~ BbIOpOC
BELLECTB,

mMocdepy.

3arpAasHdamowmx  art-

Mepuoaunyeckn — BbIGPOCH! OT

OBWXYLLNXCH WUCTOYHMKOB (aB-

006e3BOXEHHbIX ToTpaHcnopTa
O6e3BoxeHHbIN  0cagok  u3 | Ne18. KomnoctuposaHnue | Komnoct O6opynoBaHme 04YeHb pasHo- | HeopraHusoBaHHbI  BbIGPOC
nognpouecca Ne 16. 00e3BOXEHHBIX UMW NOACY- 006pa3HO — OT OTKPbITbIX MIIO- | BELWECTB, 3arpsAsHSWUX ar-

OpraqueCKme HanonHutenun

LLIEeHHbIX OCaaKoB

WadoK OO 3aKpbiThiX Buopeak-

TOpoB

mMocdepy (Mpu npoBeaeHUn Ha

OTKPbITbIX njioaagkax.

Meprioanyeckn — BbIGPOCHI OT
ABWXKYLLIMXCS UCTOYHUKOB (aBTO-

TpaHcnopTa).

OpraHn3oBaHHbI ~ BbIOpOC —
npu npoBeAeHun npouecca B
3aKpbITbIX BuopeakTopax

n (Mn) B NOMELLEeHUAX




6.

OTan npouecca

OcHoBHOe TexHororn4yeckoe

BxogHon noTok BbixogHowm noTok AmMuccum
(mognpouecc) obopyaoBaHue
1 2 3 4 5

O6es3BoxeHHbIM  unu  noacy- | Ne 19.  MpomsBoactBo  nouy- | MoyBOrpyHT Mnowagkn NpuroToBneHust Ha | BbiOpockbl OT ABMXKYLIMXCA UC-

LEHHBbIN OCafdoK Mocfe nofA-|BOrPyHTOB N3 OCAOKOB NCKYCCTBEHHOM OCHOBaHWW; | TOYHUKOB aBTOTpaHcnopTa

npoueccoB Ne 13 n 16, unn 16 y3en cMelleHus (B TOM 4ucrie

n17,16 n 18. bapabaHHble cmecuTenu) wu

[pyrme  KOMMOHEHTbI  NOY- cenapaunm, MOMPy304HO-

BOrpyHTOB (B COOTBETCTBUU C pasrpy3odHas TexHnka

KOHKPETHOW TexHonoruemn), B

TOM 4ucne: T[fiMHa, Necok,

Topd.

CneuuaneHble gobaBku, B TOM

yncne anst obessapaxneaHus

O6GesBoxeHHbI ocagok K3 |Ne20. Tepmudeckass cyLka | TepMmmyecku BbICYLUEHHbIV | KOMNNekTHble yCTaHOBKM Tep-| OpraHn3oBaHHbI BbIOpPOC Be-

nognpouecca Ne 16 ocagKkoB ocafok. MOCYLLUKN. TpaHCNOpTHbIE NU- | LLEeCTB, 3arpsasHAWmMX aTMo-

B HEKOTOPbLIX BapuaHTax — HUM (LUHEeKW, MHEBMOTPAHCMOP- | cdepy.

KOHOEeHCaT Bbinapa

Tepbl), OyHKepbl

Mpn cyxon rasooymctke — OT-

paboTaHHble cOpbeHTbI
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BxogHon noTok

OTan npouecca

(mognpouecc)

BbixogHowm noTok

OcHoBHOe TexHororn4yeckoe

obopyaoBaHue

AmMuccum

4

BapVIaHTHO nnn 4aCctn4yHo:

- 06€e3BOXEHHbBI  O0CagoK U3

nognpouecca Ne 16

- BbICYLUEHHbIN 0cadoK U3 nog-
npouecca Ne 20.

TexHuyeckasa Boaa.

LLlenoyHon peareHT (ans Mok-
poOM OYUCTKM ra3oBbIX BbIOGPO-

COB).

CopbeHTbl Onst cyxon raso-

O4YNCTKN

Ne 21.

nusauus) ocagka

CxwuraHne (TepmoyTu-

3ona ocagka.

CnuBHas Boga OT OYUCTKM ra-

30BbIX Bbl6p000B

KomMnnekTHble YCTaHOBKU CXWU-
raHunA. TpaHCI'IOpTHbIe JINHNN
(LIJHeKVI, NMHEBMOTpPaHCnopTe-

pbl), OyHKepbI.

Cuctembl  OYUCTKM  rasoBbIX

BbIOpoCOB

OpraHu3oBaHHbI BbIGPOC Be-

LLlecTB,

cpepy

3arpA3HAarWwmnx aTtmo-

Y EcTb uckniouermst (cm. pasgen 2.2).

2 TexHonorus 0b6paboTkn necka MOXeT ObITb cnoxHee. [leTanbHee onucaHo B 2.2.

¥ He gns Bcex pasHoBuaHocTen nognpouecca. C uenbto yaaneHusa docdopa docdaToB peareHT MOXET BBOOUTLCA M ApYyrMe TOYKM OCHOBHOrO npolecca, a Tak-

Xe 1 B BO3BpaTHbI€ MOTOKMU.

K Tonbko B HEKOTOPbIX TEXHOJTOIMNAX.

2 KoMnneKCHbIN TEXHONOrNYECKNI npouecc co cBonMMu nognpoueccamu. [eTanbHO onucaH HuXe.

®) Kpome ynnoTHeHUsi nocne coBMecTHoW aapobHown ctabunusaumm (Ne 13A) n 06e3BoxmnBaHUS Ha LWHeKOBLIX Npeccax (Ne 16A).




2.1.2 KpaTtKkoe onncaHme OCHOBHOIO NpMpoAoOoXpaHHOro o6opyaoBaHUA.
TuUnu4yHbIe TeXHONornyeckue Npouecchbl OYMCTKMU CTOUYHbIX BOA, MPUMEHAeMble

B oTpacnu
Mopnpouecc Ne 1. BoigeneHne nnaBawowWwmx rpyobix npumecen (npouexmBaHue)

Heobxoanm ans obecneveHnss HopManbHOW paboTbl COOPYXEHUN U 0BOpyaoBaHUS,
npegoTBpalleHns aBapuin. YaaneHme oTOpOCOB Takke (4acTUYHO) 3afepXuBaeT Te nnasa-
oLME BKIOYEHUS, KOTOpble MOryT nonagaTb B BOAHblE OOBEKTbl C OYMLLEHHOW BOAOW,
He 3aJep’KaHHble Ha OCHOBHbIX CTaZUsAX OYNCTKM.

MpaBunbHO 3anpoeKkTUPOBaHHbIE U HOPMaribHO paboTaloLme CoopyXeHus npeasapu-
TENbHON MexaHM4YecKor OYUCTKM obecneumnBatoT aPheKkTUBHYIO paboTy nocrnenyowmx CTy-
NneHen OYUCTKU CTOYHbIX BOA M 06paboTkm ocagka. OTcyTcTBMe nNmbo HeHagnexawlasi pabo-
Ta COOPYXEHUN npeasapuTesibHOM MEXaHUYECKOM OYUCTKN OKasblBaeT HeraTMBHOE BO3OeEW-
ctBme Ha OC 'CB B uenom.

MepeyeHb Hanbonee pacnpocTpaHeHHOro o6opyaoBaHNs NS NPOLEXUBaHNUS NpuBe-

neH B Tabnuue 2.2.

Tabnuua 2.2 — MNepeyeHb Hanbonee pacnpocTpaHeHHOro 06opyaoBaHUS AN NPOLEXMBaHNS

O6opynoBaHue

KpaTKOG onuncaHune

TexHonornyeckue xa PaKTEepUCTUKN

PeeuHble (cTepxHe-

Bbl€) peLleTKu

CrtoyHasa Boga npoTekaeT yepes COBOKYI-
HOCTb YCTAHOBMEHHbLIX MO HAaKMOHOM K
MOTOKY CTepXHeh C UKCUPOBaAHHBIMU
PacCTOAHUAMWN MEXAY HUMU U OBUXYLLUM-
ca cKpebKoM ANnd npoyYncTkM M nogbema

HaBepx 3agepXaHHbIX 0TGpocoB

LWupuHa npo3opoB oT 60-80 mm (nNpu wmc-
Nnonb30BaHWM ANsi NpeaBapUTENbHOIO rpy-

Boro npouexmeaHus) 4o 5-6 mm.

ObecneynBalT Tak Ha3blBaeMoe OfHO-

MepHoe npouexuBaHue, npu KOToOpoM

OJIMHHbIE Y3KMEe BKITKYEeHUA MOryT MpoxXo-

AOUNTb Yepe3l peLlueTkn

CtyneHuaTtble

CTouHasa Bofa npoTekaeT yepe3 COBOKYI-
HOCTb YCTaHOBMEHHbIX MO HAKMOHOM CTY-
neHyaTblXx MNONOTEH C PUKCUPOBAHHBIMMU
paccTosHusMu mexgy Humu. OguH Habop
nonoTteH — (4epe3 OOHO) MOABMKHbIN,
OAVH — HenoABWXHbIN. Noabem oTOpocoB
OCyLleCcTBMAeTCA 3a CyeT BO3BpaTHO-
noctynaTesnbHOro ABMXeHus Habopa noro-

TEeH — CO CTyNneHn Ha CTyneHb

ObecneunBaeT pasmep nposopa 4O 3 MM.
O dhekTnBHO paboTaeT ¢ HaMbIBHbIM CIlO-
eM oTbpocoB, obecneuuBatowmm 6bonee

adhheKkTUBHOE 3aaepxaHne
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O6opynoBaHue

KpaTkoe onucaHue

TexHonornyeckue xa PaKTepnUCTnKn

JleHTouHbIE  (pEeu-
Hble 1 nepdopupo-

BaHHbIE)

CTto4yHas Boga MpoTekaeT yYepe3 COBOKYIM-
HOCTb MMaCTMKOBbIX CeKuuin HebonbLiown
ONUHBI (NMMB0 hparMeHTOB CUT), OCHaLLEH-
HbIX KpHYKaMW W LUAPHUPHO CBSA3aHHbIX

Mexay cobon B OECKOHEUHYIO NEHTY

MepdopupoBaHHble ycTponctBa obecne-
yuBalT rnybokoe npouexvsBaHve C AOBY-
MepHbIM 3 dEKTOM (3aJepKMBAOTCA BCE
BKITIOYEHUsI, KoTopble Gornblle pasmepa

oTBepcTuin). PeeuHble ycTponctea no ad-

(beKTVIBHOCTVI 3aHMMaloT MNPOMEXYTOYHOE
nonoxeHne mMexany cutamm n CTepxxHeBbl-

MU pelueTkamum

bapabaHHble (wHe- | CTouHas Boda NpoTeKkaeT M3HYTpU Hapyxy | Hanbonee adpcpekTnBHbIE  YyCTpOMCTBA.

KOBbIE) yepe3 OapabaHHoe Bpallatolieecss cuTo.| TpebyoT npenBapuTenbHOrO  yaaneHus

YroBneHHble OTOPOCHI MO LeHTPanbHOMY | KPYMHbIX BKITOYEHMWA.

KaHany OTBOAATCSA LLHEKOM Mo Npon3BOANTENBHOCTM MPUMEHUMbI A0

6onbwunx OC BKNIOYNTENBHO

TexHonornyeckas adpeKTMBHOCTL 060pyAOBaHNA AN NPOLEXMBAHUA NPaKTUYEeCKU
Hensmepuma, Tak Kak copepxaHue rpybbiX BKIHOYEHUA B CTOYHbIX BOAAX He nopBepraeTcs
NPOVN3BOACTBEHHOMY KOHTPOSO U3-3a MPaKkTU4EeCKOM HEBO3MOXHOCTM adeKBaTHOro oTbopa
npo6. Noatomy 06 achppekTnBHOCTM 06OPYAOBaAHMS CYaSAT MO Macce yaepKaHHbIX 0TOPOCOB.

CornacHo geuncTByloWMUM HOopMaM [2] gonyckaeTcs He npegycMaTpuBaTb PELLETKU B
crny4ae nogaym CTOYHbIX BOA, Ha CTaHLMIO OYMCTKM HAacocamMm nNpu yCTaHOBKE Nepejn Hacoca-
MW peleTok C npo3opamu He 6onee 16 MM unuM pelleTok-Apobunok, Npyu 3TOM AfMHa
HanopHoro TpybonpoBoaa He AormkHa npesblwaTe 500 M U Ha HACOCHbIX CTaHUMAX npeny-
cMaTpmMBaETCs BbIBO3 3afepXXaHHbIX Ha peLleTke 0TOPOCOoB.

CoopyxeHus npeaBapuUTENbHON MEeXaHUYeCKOM OYUCTKM OTHOCATCS K Hambonee WH-
TEHCUBHO BblgensaLwmm Belbpockl 3B B aTMOCHepPHbIN BO34yX, B 0COBEHHOCTU B TEX Chy4ya-
sx, korga Boga Ha OC nogaetcs ¢ NOMOLLbIO HANOPHOW nepekaykn. HaunHas ¢ npuemHomn
Kamepbl [aBfieHMe B XWUAOKOCTU CHMXAETCS W NPOUCXOAUT BblAENEeHWe pPacTBOPEHHbIX B
CTOYHbIX BOAAX NETY4YMX BELLECTB C MHTEHCMBHbBIM BblAENEHNEM UX B BO3AYX.

[ApobneHne otbpocos Ha Bxoae Ha OC 'CB He pekomeHayeTcs, Tak Kak 3T0 NpuBoauT

K yBEnuMyeHuto cbpoca 4acTtuu Mmycopa C OYULLLEHHOW BOOOMN.
Moanpouecc Ne 1-1.

O6paboTka (OTMbIBKa U 06e3BOXMBaAHUE) rPYObIX NPUMECEN, 3aepXKaHHbIX Ha peLueT-
Kax.
OT6pochkl ¢ peleTok (CUT) nmeroT HeBOoNbLLOK HaCbIMHOW yAernbHbIA BEC, U UX TpaHC-
noptupoBka obxogutcs gopoxe. OHU copepaT 3HaYUTENbHOE KONMMYECTBO OpraHUYecKux
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3arpssHeHuin. PasmelleHne 3ToM Maccbl Ha NONUroHax NpuBeAeT K UX THUEHUIO C Bblaene-
HMEM AypHONaxHyLWKnX BewecTB. OTa npobnema Tem 6onee BbipaxeHa, YeM MeHbLLEe pa3me-
pbl NPO30POB (f4YeekK) NPouUEXMBaOLLNX YCTPOUCTB.

O6e3BoxunBaHue (NpeccoBaHne) ¢ NpeaBapuUTENbHON NMPOMbIBKOW NO3BOSSIET:

- COKpaTUTb Maccy BbIBO3MMOIO OTX0Aa;

- obecneunTb Gonee BbICOKYO CTAabUMbHOCTb 0TX04a (CTOMKOCTb K 3arHMBaHUIO);

- C MPOMbIBHOW BOAOW BEPHYTb B OCHOBHOW NPOLECC YacTb OpraHuku, Heobxoammonm
ANA NHTEeHCUrKaumm npoLeccoB GUONOrMYECKON OYNCTKM.

Ana obes33apaxnBaHmsa oTOPOCOB, Kak NpaBuso, UCNOMb3YIOT NepeckinaHue Ux Xmop-
Hon naeecTtbto (CaOCly).

lMepeyeHb Hanbonee pacnpocTpaHeHHOro 06opyaoBaHNA AN OTMbIBKM U 06E3BOXMN-

BaHNA OTOPOCOB C peLleTok npueeneH B Tabnuue 2.3.

Tabnuua 2.3 — lNepeyeHb Hanbonee pacnpocTpaHeHHOro 06opyaoBaHNs ANst OTMbIBKU 1 06€3BOXMN-

BaHUA OTGDOCOB C peLleToK

TexHonornyeckume
O6opyaoBaHue KpaTkoe onucaHue

XapaKTepUCTUKn

Mpecc ans otépocos ObGesBoxuMBaHMe npousBoaAUTCH B |YMeHblueHWe oGbema oTGpocoB A0

nepdOopMpOBaHHOM UUMMHAPE C Mo- |2 pa3

MOLLIbIO MOPLUHA nmbo WHeka

lMpecc ¢ kamepon npeaBapu-

TenbHOW MPOMbIBKU

Mepen nopadveit Ha obe3BOXMBaAHUE
OTOPOCHlI OTMbIBAKTCS TEXHUYECKOW

BOOOW (nepemMelunBaHMEeM B 3aKpbl-

MpakTuyeckn nonHasi OTMbIBKa OT-
OpOCOB OT B3BELUEHHbIX BELLECTB.

Bonee rnybokoe obessoxunBaHne OT-

TOW EMKOCTH) Bpocos

Mopanpouecc Ne 2. YaaneHue oceparowwmx rpyobix npumecen (necka)

BbigeneHue rpybbix npumecen (necka) Heobxogmmo nst Toro, 4tTobbl OH He ocenan B
nocrneayLwmx COOpPYXeHUAX, NPenaTcTBya nx paborte. HeynoBneHHbIN NECOK Npu Hanmyum
NepPBUYHbIX OTCTOMHWUKOB OCSIAET B HUX MPU OTCYTCTBUM B COOPYXEHUSAX Guonormyeckomn
ouncTkn. MNpu 3TOM coopyxeHue No yganeHuto necka (NeckorioBka) AOMKHO 3agepXKuBaTtb
MaKCMMyM Nnecka 1 MMHUMYM OpraHMYecKux 3arpsisHeHun.

Takxke, Kak 1 NPUMEHUTENBHO K rpybbIM NpumMecsam, namepeHme appekTMBHOCT 3a-
AepXaHnA necka He nNpakTukyeTcs. JTa 3agada npeacrtaBnsgeT cobon CroXHOCTb Aaxe Ang
nccneposartenbckmx uenen. O6 appekTMBHOCTN 3adep)KaHna necka cyaaT No CoAep)KaHUIo
necka B ocajke NepBUYHbIX OTCTOMHMKOB (€Crnu TakoBble umetoTcs). CoaepxaHue necka,

He cosgatollee TPYAHOCTEN Ans 9KChnyaTaumu, He Gonee 6 % OT Cyxoro BelecTBa ocaika
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(He bonee 3 % npK UCNONb30BAaHMU BbICOKOCKOPOCTHbIX LieHTpUdyr Ans o6e3BoXxMBaHUS

ocajika).

MepeyeHb Hanboree pacnpocTpaHeHHoro obopyaoBaHUS ANs BblAENeHUst necka u3

CTOYHbIX BOA NpuBeaeH B Tabnuue 2.4.

Ta6n|/|ua 2.4 — I'Iepel-leHb Hanbonee pacnpocTpaHeHHOoro o6opynoaaH|/|;| On4A BblAesieHnA necka n3

CTOYHbIX BOA

O6opynoBaHue

KpaTKoe onuncaHune

TexHonornyeckue xa PaKTepucTukn

lopusoHTanbHas

NnecKoJioBKa

CTtouyHas Boga [OBWXETCA B MPSMOYrofb-
HOWM eMKOCTV Mpu onpeaeneHHoNn CKopocTH
notoka. lMecok ocenaeT nog AelcTBMEM
CUI rpaBUTaLMM Ha OHO W TpPaHCNopPTUPY-
eTca (ckpebkamy Wnv rMapaBlINYEcKn) K
NpUAMKY, OTKyaa OTKauMBaeTcs apnudpTom

nnn Hacocom

AddekTnBHOE necyaHom
pakumm,

OocagKke MEJIKUX HeopraHm4YecKkunx (ITIVIHa n

yaepxaHve

HO BbICOKOE coaepXXaHne B

T.M.) 1 opraHnyecknx vactuu. Beicokas 3a-
BMCUMOCTb OT CKOPOCTU B COOPYXEHUU
(pacxopga).

Heobxoanmo cneunansHoe obopyaoBaHue

ans crpebaHuns necka.

MpumeHsieTcs, HaunHas co cpeaHux OC

FopmsoHTaanaﬂ
NecKosioBKa C Kpyro-
BbIM OBWXEHNEM

BOAbI

CTouHas Boga AOBWMXKETCS MO KOosnbLEeBOMY
JIOTKY, pacnosioxxeHHoOMy B KOHUYeCKOn
emkocTu. lNecok ocepaeTt Ha AHO KOHYCa

Yyepes npope3b B AHE KOJ1bLIEBOIo J10TKa

OdheKkTBHOE yaep)KaHWe necka, HO Bbl-
COKOE CofepXaHWe B HEM OpraHUYeckux u
OpYrux MuHepanbHbIX 4Yactul. Bblicokas
3aBMCUMOCTb OT CKOPOCTU B COOPYXKEHMUU
(pacxopga).

He TpebyeTtcsa cneuuwanbHoe ob6opynoBa-

HWe ansa crpebaHus necka.

OpgHako, paboumn 06beM, B KOTOPOM
HenocpeacTBEHHO [OBWXETCHA MOTOK CTOY-
HOM BOAObl, 3aHMMaeT Bcero okono 15%

CTPpOUTETTbHOIO obbema.
rlpI/IMeHﬂeTCﬂ B AuMana3oHe MarlbIX —

cpeaHnx OC
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O6opynoBaHue

KpaTkoe onucaHue

TexHonornyeckue xa PaKTepnUCTunKn

Aspupyemasi necko-

CtouHasa Boga ABMXETCA B MNPsIMOYrofib-
HOW NMBO pagmanbHOM EeMKOCTU, KoTopas
aspupyeTcsi MPUCTEHHBIMM MHEBMaTu4e-
ckumn aspatopamu. Bosgyx dopmupyeT B
COOPYXEHMUM chvpanbHbIi NOTOK. [lecok
ocefjaeT Ha [JOHO W TpaHCnopTUpyeTcs
(ckpebkamun Mnu rngpaBnUYEckn) K Npusim-
Ky, OTKyda OTKaumBaeTcs JpnuptoMm mnm

HacoCoM

Wcnonb3oBaHue BO3ayxa no3BondeT

He 3aBMCETb OT CKOPOCTU (pacxoaa) BoApbl.

IMoHmxKeHHoe cogepxaHune OpraHukm B

necke.

MakcumanbHoe BblAeneHne OypHOMnaxHy-
LIMX BELLECTB MO NPUYNHE aspaumm nocTy-
narwLlen CTOYHOW BoAbl. HexenatenbHbl
nepea CoopyXeHuamu 6Guonornyeckoro
yaanenusa coccopa. MpumeHsaetcs, Haum-
Haga ¢ manbix OC, ogHako 3(HEKTUBHOCTb
3aflepXXaHus necka B HWKHEM OuanasoHe
M HeBbICOKadA, M B LIESIOM HUXE, YeM B

APYIMX KOHCTPYKLMI

J1OBKa
TaHreHumnanbHas
(BuxpeBast) necko-
J1OBKa

CTo4yHas Boga B KOHWUYECKOW WM KPYrIion
B MnaHe eMKOCTU OBWXETCHA B TaHreHuu-
anbHom HanpasneHun. OcepaHune necka
npovcxoguT nog AencTBuem cun rpaBuTa-
unn n ueHTpobexHon. MNecok ygansetcs,

KaK npasuno, rmgpoariesaTtopamMmiu

KomMmnakTHoe 1 ahdheKTUBHOE COOPYKEHME.

MNpumeHsieTca Ha cBepxManblX W MarnbixX
oC

Moanpouecc N2 3. O6paboTka neckoBoro ocaaka (nynbnbl)

BapuaHTtel A n b. lNeckoBble nnowaakn n 6yHkepbl

OcywecTtBnsaoT 06e3BOXMBAHNE M NOACYLUKY neckonynbmnbl, 6€3 n3aMeHeHus coctaBa

CyXOoro BeuiectBa.

BapuaHT B. AnnapaTtbl 4ns1 OTMbIBKM Necka

OTMbIBKa OT opraHn4eckux BkrtoveHnn. Ob6es3BokmMBaHMe necka.

MepeyveHb Hanbornee pacnpocTpaHeHHOro obopyaoBaHusa ana obpaboTkm necka npu-

BedeH B Tabnuue 2.5.
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Tabnuua 2.5 — NepeyeHb Hanbonee pacnpocTpaHeHHOro obopynoBaHus onst 06paboTkm necka

O6opynoBaHue

KpaTkoe onucaHue

TexHomnorm4yeckne XxapakTepucTunkm

lNeckoBble nnowan-

Kn

MeckoBaga nynbna, oTkaynBaemasi U3 Necko-
NOBOK, pasgenseTcs B HErnMyobokux 6eToH-
HbIX UITN 3eMISIHbIX EMKOCTSX, 0060pyaoBaH-
HbIX APEHaXXHOW cUCTEMON Ansa oTBoAa
CMNVBHOW BOAbI, Ha NECOK U CITMBHYIO BOAY.
3aTtem necok noackbixaeT (B COOTBETCTBYIO-

LLIMA CE30H) U BbIBO3UTCSH

NcTouHmnk gypHonaxHyLwmx 3anaxos. Ca-
HUTapHO HebGe3onacHo.

He cHuxaeT cogepkaHusi opraHu4ecKmx
BELLEeCTB B Necke, nocrnegHee MoxeT co-

ctaBnAaTb 4o 30 %

MeckoBble ByHkepbl

B 6yHKkepax, B npouecce HakonneHus necka,
NMPOUCXOAUT €ro ecTeCTBeHHbIN oTxuM. OT-
AeneHHasi CTovHas Boga CamMOTEKOM No
TpybonpoBoAy BO3BpaLLaeTCcs B JIOTKMU ne-

pen neckosfioBkamMmu

He meHsieT cocTtaB necka, Ho obecneyn-
BaeT COAepKaHMe Cyxoro BeLecTBa OKo-
no 70 %

AﬂﬂapaTbI OTMbIBKU U

06e3BOXMBaHUSI Nec-

Ka

MNeckoBas nynbna, oTka4nBaemMasa n3 necko-
JIOBOK, NOCTYyMnaeT B annapartbl A3 OTMbIBKA
necka OT OpraHn4ecKknx BeLlecTB. I'Ileme-

HAOT:
- HaMopHbIe MMBPOLIMKIIOHBI,

- OTKPbITbIE KOHUYECKNE EMKOCTU, B KOTOPbIX
OCYLLECTBMSIETCA NEPEMELLIMBAHME W (UN)
aspauusa. CrnveHas Boga 13 3TUX eMKOCTEN
YXOZUT Yepes Nepenue, OTMbITbIN NECOK
LUHEKOM MOAHUMAETCS U3 NpUsiMKa, NPy
3TOM Ha HaBOAHOM yyacTke 06e3BOXMBa-

eTcqa

OTMbIBKa necka 4o COAEpXKaHUs opraHu-
Yyeckux BelllecTB He bonee 5 %.

Cop,ep»(aHme CyXoro eewjecrtea —

He meHee 80 %

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

TbIBA€TCA Ha BVI6pOFpOXOTaX, OJerenbMMHTU3NpyeTCcd n o6e33apa>|<|/|BaeTc;| nponapmBaHUeEM

(KypbsiHOBCKME 04UCTHBIE COOpyXeHus, Mockaa).

Mopanpouecc Ne 4. AkKKkymynupoBaHue (ycpeaHeHue) pacxona CTOYHOW BoAbl

I'Ipe,qHasHaqu ONA CHUWXEHUS YacoBOW HEPaBHOMEPHOCTU NOCTYrNJ1eHnd CTOYHOWN BO-

Abl Ha cnegyowme no NoToky coopykeHus. MNo3BonseT yMeHbLNTb 0GBbEM COOPYXKEHUIN OT-

cTauvBaHus, urnopasgeneHms 1 4oo4ncTku. MoBbllwaeT cTabunbHOCTbL paboTbl GUOpPeaKkTopoB

OMONornyeckom OUNCTKN.

B kauecTBe 060pyA0OBaHMSA NCMOMb3YTCA TEXHONOMMYECKUE EMKOCTU (perynmpyoLume

nmbo aBapuHO-perynupylowme pesepsyapbl), 06bem KoTopbix obecneunt Tpebyemoe CHu-
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XeHune Kyae. AKKyMynmpyroLaa eMKOCTb 3anoSTHAETCH CTOYHOM BOLOW B Yacbl MakCUMaribHOro
NPUTOKa N NOCTENEHHO ONOPOXHAETCSA B Yacbl MMHUMArIbHOIO N cpeaHero npuToka.

MmeeTca onbIT NpUMEHEHNA paguanbHbiX OTCTOMHUKOB B Ka4eCTBe akKyMyJSIMpYHLLNX
€MKOCTEN.

Ha npaktvke npuMeHsieTCcsa TOSIbKO Ha HEKOTOPbIX MOCTPOEHHbIX B MocrnegHue roabl
coopyxenusx, ¢ MM ot HeGonbwnx 1 Hwke. Ceoag nNpasun [2] gonyckaeT NpUMEHEHne OaH-
HbIX pe3epByapoB MO TEXHUKO-IKOHOMMYECKOMY OBOCHOBaHWMiO. OHWM MOryT Takke npume-
HATbCA Npu KHC, peluas ogHOBPEMEHHO 3a4advy YMEHbLUEHNS NMMKOBbLIX PAacXOL40B NepeKkayku
CB.

Moanpouecc Ne 5. OcaxxaeHne B3BeLWEHHbIX BellecTB (ocBeTneHue)

lMepBas No xoQy CTOYMHOW BOAbI CTAgMs OYUCTKWM, OKasbiBalollas CyLlEeCTBEHHOE BO3-
AENCTBUE Ha ee 3arpsi3HEHHOCTb, MO3TOMY HOCUT TakKe Ha3BaHWE NEPBUYHON OYUCTKM, NGO
NepPBUYHOIO OTCTamBaHUA (B MPOTUBOMNOCTABMEHME WMOOTAENEHU0 nocrie Guonormyeckon
OYUCTKM C UCNOSIb30BAaHMEM OTCTONHWKOB, UMEHYEMOTO BTOPUYHBbIM OTCTanBaHNEM).

B coBpeMeHHbIX TEXHONOMMYECKNX CXeMaX Lieflblo OCBETNEHMSA ABNSETCA BblaeneHne
N3 CTOYHbIX BOA, ONTUMAIIbHOIO KONMYECTBA B3BELUEHHbIX 3arpA3HEHUN C LENb0 YMEHbLUNTD
Harpysky Ha cTtagmto GUONOrnMYeCcKon OUYUCTKN. DTO NO3BONSET YMEHbLUMTL 06BbEeM obpa3syto-
LLMXCst ocagkoB u cokpatuTb 40 30 % — 50 % 3aTpaTbl ANEeKTPOIHEPrUM Ha NPOLIECC OYUCT-
K B Lenom. BoligeneHne B3BELIEHHbIX OpraHMYecKnx BeLecTs 40 GMONOrMyeckon O4nCTKn, ¢
nocneayLLen KoHBepcnen nx B bmoras MeTogoM METAHOBOIO COpaXKMBaHUA NEXUT B OCHO-
Be npoueccoB aHeproreHepaumm Ha OC MCB.

lMepeyeHb Hanbonee pacnpocTpaHeHHOro o6opyaAoBaHWUS ANsi OCBETIIEHUS CTOYHbIX

BOA NpuBeaeH B Tabnuue 2.6.
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Tabnuua 2.6 — lNepeyeHb Hanbonee pacnpocTpaHeHHOro 06opyaoBaHUSA A5151 OCBETNEHUS] CTOYHbIX

BO[,
TexHonornyeckue
O6opynosaHue KpaTkoe onucaHue
XapaKTepUCTUKM
OTCTOMHMUKN. CrtouHas Boda B ycnoBusix MeaneHHoro | MakcumanbHas 3ppeKkTUBHOCTb

MpumeHsieTCss HECKONbKO KOH-
CTPYKUMIA, NpUMeEHNMbIX Ha OC

pas3sim4yHoro MaclwTaba

OBWKEHUS1 MOTOKA OT BXoAa K BbIxody
OCBETNSAETC (NPOUCXOAUT CaMonpo-
N3BOJSIbHOE OCaXAeHue B3BELUEHHbIX
BewecTB). OcBeTneHHasa Boga nepe-
nneaeTcsa 4vepes sBogocnue. O6pasy-
IOLLMICS OCaOoK YNIOTHAETCS Ha aHe
N B NpUsSIMKax M 3aTemM OTBOAWUTCS Ha

06paboTky

OCaxXdeHus1 B3BELLUEHHbIX BeLlecTB
coctaBnsieT 65 % — 70 % (4em BbI-
e MCXoOHoe cofepXaHwe, TeM Bbl-
CHwxeHne

we 9 dEKTUBHOCTD).

BIKs moxeT gocturaTts 50 %

BepTukanbHble OTCTOMHUKM

CTtoyHas Boga BbIXOAUT W3  LEH-
TpanbHOW pacnpegkamepsbl, OBUXET-
CA B CTOPOHY [Ha, 3aTeM MeHsieT
CBOE HanpaBreHue, nogHUMAaeTCs
BBepx, k Bogocnuey. Ocapok cnon-

3aeT No KOHNYEeCKNM CTEHKaM

MwvHumanbHasa agpdeKkTMBHOCTb, 06Y-

CNOBfIEHHAs HECOBEPLUEHHON Tua-
paBIIMKOMN.
MpocToTa akcnnyaTaumm:

He TpebyeTca obopyaoBaHue.

BoaMOXHO 3aneraHve ocagka Ha Ko-

HU4YeCKNX CTeHKax AHULLA.

Bbicokasi cTOMMOCTb cTpouTenbCcTBa

BcneacTeue 60nbLWOon rmyouHbI.

MpumeHmnmo Tonbko Ha OC c MMM ot

HeBONbLUNX U HUXKE

fopu3oHTanbHble OTCTOMHUKN

MpsimoyronbHoe (BbITAHYTOE) COOpY-
XeHwue, Yyepes KOTOpoe BoAa OBMKET-
ca OT CcTeHkn po cteHku. Ocapok
TPaHCMOPTUPYETCA K MPUSAMKY (npwu-
sIMKaM), pacrnorioXeHHbIM y BXxoAa, C
MOMOLLbIO OJHOrO M3 MEXaHUYeCKUX

CKpeBKOBbIX YCTPOUCTB

MakcumanbHas TeXHoJorn4yeckas

3hPEKTUBHOCTD, obycnoBrneHHas

Bornee coBepLUEHHON MTMAPaBINKOWN.
MakcmanbHas KOMNakTHOCTb.

Ob6s3aTtenbHO npuMeHeHne obopy-
OoBaHust ansi crpebGaHus ocagka K
npusimkam. bonee crnoxHoe 1 MeHee
HagexHoe obopynoBaHue, 4YeM ans

pap,maanoﬁ KOHCTPYKLUUWN.

MpUMeHUMbI B LUMPOKOM AManasoHe

oT HebonbLUMX A0 cBEPXKPYNHbIX OC
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TexHonorn4eckune

cTtorHukax). Ocagok ocefaeT Ha Ko-
HUYeckoe OHWLLE U CamMornpoun3BOSib-
HO cronsaeT B NpuUsiMKU (Kak B Bep-

TUKanNbHbIX OTCTOMHUKAX)

O6opynosaHue KpaTkoe onucaHue
XapaKkTepPUCTUKM
MHOrokoHycHble KBagpatHoe coopyxeHue, yepes Ko-| OTHOCUTENBHO HeBbicOokas addek-
OTCTOMHUKM TOpoe BOAa ABWXKETCS OT CTEHKU OO0 | TUBHOCTb.
CTEHKM (KaK B TFOpPM3OHTasbHbIX OT- MpocTota aKCInyaTaLnn:

He TpebyeTcsa obopyaoBaHue.

BoaMOXHO 3aneraHve ocagka Ha Ko-

HUYeCKNX CTEHKaxX AHULLA.

Bbicokasi CTOMMOCTb CTpouTEnbCTBA
BCneacTeue 6onbLion rmybuHbl n ma-

TepnarnoemMKoCTwn.

Bonee wupokas cdepa npuMeHeHus,
Mo CpaBHEHMWIO C BepTuKarbHbIMU —

OT Manbix go cpegHmnx OC

PagnanbHble OTCTOMHUKM

Kpyrnoe coopyxeHue, B KOTOPOM BO-
0a BbIXOOUT U3 UEHTpanbHOM pac-
npeakaMmepbl, OBWXETCA K OKPYXXHO-
ctn. Ocapok crpebaeTcss K UeH-
TpanbHOMY MpUAMKY NGO K HECKOSb-
KAM MpusiMKaM Ha KoakcuanbHOMN
OKPY)XHOCTU, C MOMOLLbIO CKpeOKOoB,
Kak MpaBWNO 3akpernseHHbIX Ha
HagBOAHOW Bpallatowencs depme.
depma onupaeTcsl Ha KaTku, OBUXY-
lwmMeca no OMOpPHOM MOBEPXHOCTMU

BbopTa coopyxeHus

BecbMma Bbicokasd 3 eKTUBHOCTb.

I'IpOCToe M OOCTaToOMHO HaaexHoe

obopyaoBaHue (Mrnockpebbl).

MpUMeHUMBbI OT CpefHWX OO0 CBEepX-

kpynHbix OC

HeraTMBHbIX NOCMEACTBUI AN KA4YeCTBa OYNCTKM.

MprmeyaHne — BoNbLWMHCTBO KOHCTPYKLUMIA NEPBUYHBIX OTCTOMHWMKOB OCHALLeHbl MOMnynorpy>HbIMU [ocC-
Kamu 1 XnMpocBopHukamu, ans obecrneyvyeHns NpeoTBpaLleHNUs NnonaaaHus BCnbiBaloLWyX BEWECTB B COOPY-
KeHusi Buonornyecko oumnctku. LlenecoobpasHocTb 3TON PYHKUMWM NepBUYHBIX OTCTOMHMKOB TpebyeT noa-

TBEPXKOEHUS MO MeCTHbIM ycnosusim. Ha page OC F'CB upocOopHble KOHCTPYKLMU OEMOHTUPOBaHbI 6e3

Ha BHOBb NOCTPOEHHbLIX WUITN PEKOHCTPYNPOBAHHbIX obbekTax, rae ucnofb30BaHbI

TEXHOMNOrMM yaaneHus asota u gocdopa, MeCTO NEPBUYHOIO OTCTaMBaHUS B TeXHOmornye-

CKOM cxeme u TpeboBaHUSA K HEMY M3MEHSIIOTCHA MO CPaABHEHUIO C 0ObIYHOM BMonormyeckomn

OYUCTKOM (C yaaneHnemM opraHn4eCcKnx CoeguHeHNNn).
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Bbicokas a(p(peKkTMBHOCTb yaaneHns B3BELLUEHHbIX BELLECTB W, COOTBETCTBEHHO, Ya-
ctm BlNK mMoxeT npuvBectTM K HeQOCTaTOMHOMY OpraHW4YeckoMmy nuTaHui BakTepui-
AEHNTPUMKATOPOB, peanuaylowmx npouecc yaaneHusa asota (cm. pasgen 4). NepBuyHas
O4YUCTKA HE NPUMEHSETCH MPU OYUCTKE OT BUOreHHbIX 3NEMEHTOB CTOYHbLIX BOA, WUMEHLLNX
HW3KOE COOTHOLLEHME OpraHU4yecKnx BellecTB K as3oTy (M K docdopy, ecnu peanusyeTcs
6uoypanenune gocdopa).

Ha 6a3e nepBUYHbLIX OTCTOMHNKOB MOXET ObITb peann3oBaHa TEXHOMOrMs NoBbILLEHUS
KOHLIEHTpaUMX NErkoOoKUCNSAEMbIX OPraHNYEeCKUX COEOQUHEHUA B CTOYHbIX Bogax ANS NOBbl-
LeHns addeKTUBHOCTM Npouecca brnonornyeckoro yganeHnsa gocdopa (cMm. pasgen 4). Ansa
3TOro NpoLecc OTCTaMBaHUSA B NEPBUYHbBIX OTCTOMHMKAX NPOBOAST C peLnpKynsaunen ocaaka,
YTO MPUBOAUT K Pa3BUTUIO MPOLIECCOB KUCIOro OpOXEHUsI C BblAENEHNEM NETYUNX XKUPHbIX
kncnot (JIKK). JIKK Heobxogmmbl ansa pocta 6aktepuin, cnocobHbIX HakannueaTb doccop u
peanuayloLmnx Ha OYUCTHBIX COOPYXEHUSX npouecc bronornyeckoro yaaneHns gocdopa.

[MepBMYHOE OCBETNEHNE ABNAETCA OCHOBOW TEXHOMNOMMN (PUINKO-XUMUYECKOW OYUCT-
KW, KOTOpas UCMonb3yeTcst B TeX cnyyasax, korga buonormdyeckas o4mMctka no o6bEKTMBHBIM
npuymMHam He npumeHnma. NprMeHeHe KoarynsaHToB No3BonseT JOCTMYb rnybokoro yaane-
HUS B3BeLUEeHHbIX BellecTB K oumnctkm no BIKs oo 80 %.

PacnpocTpaHeHHbIM MeToaoM yaaneHus gocaToB M3 CTOYHbLIX BOA Takke aBnseTcs

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

KnioueBas n obsa3atenbHas (Kpome ynomsiHyTbiX B M. 2.1 BbIHY>XAEHHbIX 0BCTOATENb-
CTB) cTaamsi oumcTkn. Ha obbekTax, rae He UCnonb3yrTcsa MeToabl 400UYMCTKU (@ 3TO nogas-
nsawoLee YACNo) aTa cTagusa onpedensieT TeXHONOrM4yeckne nokasatenun no 3arpsi3HSLLUM
BELLEeCTBaM 411 BCEro NpoLecca O4YMCTKM CTOYHbIX BOA MPUMEHMUTENBHO K COPOCY OUULLEHHOM
BOAbl B BOOHbIE OOBHEKTDI.

OcHoBHOe obopyaoBaHue, nucrnonb3dyemoe ang 6Monornyeckon O4nCcTkn, NpUBeLeHO B
Tabnuue 2.7, OCHOBHble TUMbl TEXHOMOMMYECKOro nognpouecca G1Monornyeckor OYUCTKM B

aspoTeHkax — B Tabnuue 2.8.
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Tabnuua 2.7 — OcHoBHOe 060pyaoBaHue, UCNosb3yeMoe A5isi BMONorM4Yeckon OUNCTKN

O6opynoBaHue

KpaTKoe onucaHune

TexHonorn4yeckune XapaKTepUCTukun

BapuaHT A. BuopeakTopsl

c buonneHkomn

CroyHas Boga ounaeTcs B pesyrb-
TaTe noTpebneHus GuonneHkon B
npoLecce aspoBHOro OKUCMEHWS Op-
raHU4YECKMX 3arpsi3HEHWn M OKMCIe-
HUS aMMOHUIMHOro asoTta. [ns okuc-
neHust Ucnonb3yeTcst aTMocePHbIN

BO3[IyX.

Ons pa3BuUTUA OronneHKn ncnosb-

3YKOT pa3findHblie BUAbl 3arpy3ok

HesaTonneHHble

PuUnbTpbI

6uo-

CtoyHas Boga cTekaet CBepxy

BHM3  4yepe3  Croi  3arpysku.

B kanenbHble 6MounbTPLl € LWe-

OeHoYHoW 3arpyskor BO3gyXx Mpo-

HUKaeT CaMOonpoun3BOSbHO, B
aspodunbTpbl  NOJAETCA  CHM3Y
BeHTUNATOpamn. bBuounbTpbl C

NnacTUKOBOW 3arpyskomr, Kak npa-

BUNo, He Tpe6y}0T nogavu sosayxa

Cam no cebe mMetoq MMeeT XopoLune TeXHO-
nornyeckme BO3MOXHOCTU (MonHas Guonoru-
Yyeckad O4YuUCTKa U FJ'Iy6OKO€ OKucrneHmne am-
MOHMIHOrO asoTa). OpgHako B Poccwuiickon
degepaumm MCNOMNb3YT TOMBLKO apXauyHbIn
BapuaHT JaHHOro MeToga — C MCMOoNb30Ba-
HMWEM B KayecTBe 3arpy3ku LUebHs, Ha coopy-

XeHuaAxX He nosaHee 60-X rofjoB MOCTPOMKMU.

CTtouHaa Boga [formkHa npenBapuTesibHO

I'IpOVITM OTCTamBaHue.

MpumeHsieMble B HacTosiLee BPeMsi TEXHO-
forMn  He NO3BOMSAIOT MPOBOAUTL MpOLEce
OEHUTpUdUKaLUM K1, COOTBETCTBEHHO, Yyaa-

NATb a30T
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O6opynoBaHue

KpaTkoe onucaHue

TexHonornyeckne xapakTepucTrku

3aronneHHble OModUInb-

Tpbl

CrtoyHasa Boga noctynaet B buope-

aKkTop, 3anofiHEHHbIN  3arpy3kon
(cTaumoHapHoW, MMB0 NMOABWXHON).
Bosgyx nopaetcs cHM3y u4epes
NHEeBMaTUYECKYIO a3paLMOHHYI0
cuctemy. KoHCTpykumsi mossonset
NPUMEHATb aHOKCuAHble (Oeckuc-
NopoAHble) 30HbI ANA AeHUTpUdU-
Kauunm, C nepeMmeluMBaHUeM Me-

wankamu. OuunLieHHas BoJa

HanpaBndaeTcAa Ha oTCTanBaHune

OdhekTuBHLIN, HageXHbIA npouecc Ans
NOMHOM BMOMNOrMYEeCcKoOn OYUCTKU U HUTPUDU-
Kauum npv MCNonb30BaHUM adeKBaTHOM 3a-

rpy3Ku.

Mpy NpUMEHeHUU 3arpys3kn, HegoCTaTOYHO
noaxoAsilen AN OaHHbIX YCNoBUIA, BO3MOX-
HO HaKomMneHne W3BLITOYHOrO KOonM4YecTBa
BUONMEHKN U ee OTMUPaHKE C BTOPUYHbIM 3a-

rpAa3HeHmnem Boabl.

B psge BapnaHTOB MCMOMHEHNS MOXET BbITb
ucnonb3oBaH Ans 3deKTMBHOro yaaneHus
asoTa, Tak kak B HeadpupyemblX 30Hax 6uo-
dunbTpa MoXeT BbITb OCYLLECTBIEH NPOLEece

AeHnTpudukaumm

PotopHble  6uocunsTpbl
(bnobapabaHsbl)

CtoyHaa Boga npoTekaeT 4epes
NOTOK KPYINoro cevYeHus, B KOTO-
poM BpallalTcsa Mnosfy3aTonseH-
Hble OWCKW, 3aKpenlieHHble Ha Ba-
ny, nnbo HacbinHas 3arpyska, pac-
nonoxeHHass B ceTtdyatom 6Gapa-
DOaHe. Ha atux noBepxHoCTSX pas-
BMBaeTcs OuonneHka. Aspauus
NPOUCXOAMT 3a CYeT nepuopuye-
OuonneHkn

CKOro npoxoxageHud

yepes BO3AyLLHYIO cpeay

OdpdekTuBHOCTE M chepa MNpPUMEHEHUA B
HacToslLLiee BPeMs aHanorMyHbl He3aTonsneH-

HbIM GUodUNbTPaM

BapwuaHT b. AapoTeHku

CtouyHasa Boga obGpabaTbiBaeTcs B
KOHTaKTe C aKTUBHbIM WUMOM, Nocrne
yero npoweawas 4epes HeobXxo-
AVMble 30Hbl a3pOTEHKa (C pasnmy-
HbIMW TEXHONMOrMYECKUMWU YCIOBU-
AMUW) MIOBasi CMeCb MOCTynaeT Ha
unopasgenenne. OCHOBHOE KOnu-
YECTBO OTAENEHHOro una peumnpky-
nupyet B a3pOTEHK.
B HeobxoOuMble 30HbI a3poTeHKa C
MOMOLLBK  a3paUMOHHBLIX CUCTEM
nogaeTtca Bo3gyx. Heaspupyemble

30HbI NepeMeLllnBaroTCA.

OdpekTUBHLIN, HaOEXHbIN

nogaepXxaHun Harpysksm B gonyctMmmMom aua-

npouecc npw

nas3oHe M nogadye OOoCTaTO4YHOro Kosrfmn4decrtBa

BO3ayxa.

TexHonornyeckune XapaKTepuUCTukmn pasnunya-
I0TCA B WWMPOKOM Auana3oHe B OTnin4vme ot
TMna n pasHoOBMAOHOCTU npouecca, pearnnay-

€MOro B a3poTeHke (cM. Tabnuuy 2.8)
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Tabnuua 2.8 — OCHOBHbIE TUMbl TEXHONOMMYECKOro noanpolecca 6G1Monornyeckom O4YUCTKM B

aspoTeHKax
TexHonornyeckue nokasarenu, mr/n **
Bo3moxxHble npakTu-
Mognpouecc KpaTkoe onucaHue
HanmeHoBaHue YecKn gocTuraemble
3HayeHus, mr/n
MonHasa  ©uonorunyeckas | YoaneHue opraHMyeckux BeLLEeCTB My-
o4yncTKa TeM OMOXMMWYECKOTO OKUcneHus bak-
BIMKs 8—15 ***
TepuaMu C¢ notpebneHnem kucnopoaa
BO3ayxa
MonHas  Guonornyeckas | YoaneHne opraHunyeckux BellecTB U | BIKg 2-8

ouncTka C HUTpUdUKaLK-

en

OKWUCINEHVME aMMOHWIAHOTO as3oTa Ao
HWTpaToB nyTem Guoxummyeckoro
OKMCMEHNs1 COOTBETCTBEHHO, reTepo-
TPOMPHBIMA U aBTOTPOMHLIMU TPYM-
namn OakTepun c noTpebneHnem

KMcropoga sosgyxa

AMMOHUIMHBIN a30T

He 6onee 1 mr/n

Buonormnyeckas oyncTka ¢

yoaneHvem asota *

YpaneHne opraHm4eckux BeLecTB U
OKMCNEeHVe amMMOHWAHOTO asota Ao
HUTpPaTOB nNyTeM OUOXMMMYECKOTO
OKWUCINEHUSA COOTBETCTBEHHO, reTepo-
TpOHBIMU N aBTOTPOMPHLIMK Tpyn-
namm OGaktepum ¢ noTpebneHuem
Kncnopoga sosgyxa. buoxummyeckoe
BOCCTAHOBMIEHME HUTPATOB C NO-
TpebrneHnem OpraHU4ecKMx BELLECTB

CTOYHbIX BOA

BrKs

2-8

AMMOHUIMHBIA a30T

He 6onee 1 mr/n

A30T HuUTpaTOB

5-12

A30T HUTPUTOB

0,1-0,3

Buonornyeckas ouncrka ¢
yoaneHnemMm asota un Xu-

MU4YEeCKMM

doccpopa

yoaneHmem

Buonornyeckaa ounctka ¢ yganeHu-
eM asoTa, ¢ ocaxaeHuem cocdaToB

3a cyet gobaBneHus peareHToB

To xe, 4To M Npun
ouonormyeckomn
OYMCTKE C yaaneHu-
€M asoTa.

Takxke doccop

docpatoB

He 6onee 0,7

93




Mognpouecc

KpaTKoe onucaHune

TexHonornyeckne nokasatenu, mr/n **

HanmeHoBaHue

BoaMoOXHble npakTun-
YeCKn gocturaemblie

3Ha4veHus, Mr/n

Ouyuctka ¢ Ouonoruye-

CKMM ypgarneHnem asorta u

docopa

YpaneHne opraHM4ecknx BeLecTB Wt
OKWUCINEHVME aMMOHWAHOIO as3oTa Ao
HATpATOB nyTeM BGUOXUMMYECKOrO
OKWUCNEHWSA COOTBETCTBEHHO, reTepo-
TpobHbIMU N aBTOTPOPHLIMK Tpyn-
namn Oaktepuin ¢ notpebneHvem
kMcnopoga Bosayxa. buoxmmumyeckoe
BOCCT@HOBMIEHWE HUTPATOB C MoO-
TpebneHmem opraHU4ecknx BELLECTB
CTOYHbIX BOA. Buoxmmuyeckoe no-
rnoweHve docdatoB retepoTpod-
HbIMK BakTepusiMu, noTpebnawmnmm
JDKK

To e, 4To 1 Npwm
ouonormuyeckomn
OYMCTKE C yaaneHu-
eM asoTa.

Takxke docdop

docarto

He Gonee 1,0

Ounctka c¢ Ouonorunye-
CKUM yOaneHuem asoTa u
XUMUKO-6MONOrn4yeckum

yaaneHuem docdopa

YpaneHve opraHU4eckmx BELLECTB U
OKUCNEHME aMMOHUMAHOIO asota Ao
HATPATOB nNyTeM BUOXMMMYECKOrO
OKUCNEHMSI COOTBETCTBEHHO, reTepo-
TpOHBIMU N aBTOTPOMPHLIMK Tpyn-
namm OakTepun c noTpebneHnem
kMcnopoga Bosayxa. buoxmmumyeckoe
BOCCT@HOBMIEHWE HUTPATOB C MoO-
TpebrneHnem OpraHU4ecKMx BELLECTB
CTOYHbIX BOA. Bbuoxmmmyeckoe no-
rnoweHne docdatoB retepoTpod-
HbIMK DakTepusiMu, NoTpebnawmnmn
JDKK. [JononHutenbHoe ocaxaeHune
docdaToB 3a cyeT gobaBneHus pea-

reHToB

To xe, 4To M Npun
Bduonormnyeckomn
O4YNCTKE C yaaneHu-
em asoTa.

Takxke docop

docpatoB

He 6onee 0,5

new NonHom ONONOrM4Yeckom OYNCTKM.

BG1ONOrMYECcKon OUYMCTKK, @ OT NOANPOLIecca UnopasaeneHus.

* Bce mpouecchl, onvMcaHHble B AaHHOW Tabnuvue, nogpasyMeBatoT, B TOM YuUChe, AOCTUXKEHMEe nokasarte-

** TexHONornm4yeckn nokasartesb no coaepxXaHn B3BELLEeHHbIX BeleCcTB 3aBUCUT HE OT nognpouecca

Buonornyeckas ounctka noboro Tvna obnagaeTt cywecTBeHHOW 3EKTUBHOCTLIO B

OTHOLUEHUN TAXKEeIblIX MEeTanroB, a TakkKe CI'IeLl,VICbVI‘-IGCKVIX OopraHn4yecknx 3arpﬂ3HeHvu7|.

AKTUBHbIN Un Brnonorndeckux OC BKMOYaeT TpU cocTaBnsaowme — BUONorn4eckylo,

opraHuyeckyto (BHe Guomacchl) U HeopraHM4Yeckyto, kaxaas U3 KOTOpbIX CMOCOGHa CBS3bl-
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BaTb MOHbI TSHXKEMbIX MeTannoB 13 BogHbIX cped. MukpoopraHnambl NornowarT MeTansbl B
OCHOBHOM MOBEPXHOCTbIO KIIETOK 3a cYeT (PM3NYECKOro U XMMUYECKOro B3anMOOencTBus C
NMOBEPXHOCTbIO MOfnMcaxapuaHoro GuMononNMMEpHOro rensi, OKpyXarowero Knetkn Gaktepun
aKTMBHOro mna. Takum obpasom, 3agepXaHne TEKeNbIX MeTansioB akTUBHbIM UIIOM MPOUC-
XOOUT B OCHOBHOM B pe3ynbTaTte npouecca copbuuun. B ycnoBuax 605bLLIOro HemcuepnaHHo-
ro pesepsa 6UOMOroO-XMMNYECKON COPOLIMOHHOM CUCTEMbI aKTUBHOIMO Mia OCTATOYHYH He-
COpOMpPOBaHHYHO KOHLEHTPALNIO BELLIECTB OnpeaensitoT ee U3nKo-XMMmnyeckme napameTpbl.

Hedtenpoayktbl n CINAB ygansawTcs akTUBHLIM UIIOM C MCMONb30BaHNEM WMHbBIX Me-
XaHU3MOB, HeXenu TsXxenble MeTansbl, NyTeM BUOXMMNYECKOro OKUCAEHUS. YUuTbiBas He-
3HaYUTENbHYI Harpysky rno 3TUM 3arps3HEeHUsIM Ha akTUBHbIA U, 3IPPEKTUBHOCTL MX yaa-
NeHna HaxoguTca Ha npefene BO3MOXHOCTEN OGUONOrMYecKOM OYUCTKM, T. e. 4oCTUraeTcd
npegenbHasl KOHUEHTpauus, KoTopas MOXeT ObiTb MnofnydeHa B npouecce 6uonornyeckon

OYUCTKN B AaHHbIX YCITIOBUSAX.
Moanpouecc Ne 7. Noaaya cxaTtoro Bo3ayxa

HasHaueHne — obecneveHne noanpouecca GMoONorM4eckon OYUCTKM HEeoBXoanMbIM
KonmyecTtBOM kucnopoga. [ns npotekaHna BGUOXMMMYECKMX NPOLIECCOB B adpOTEHKax U 3a-
TOMMEHHbIX BUOUNbTPax, a TaKkKe HEKOTOPbIX NPOLECCOB OOOYUCTKM, KOHLEHTpaumsa pac-
TBOPEHHOIO KMCNopoaa He AOIMKHa OblTb MEHEE YCTaHOBIIEHHbIX BENMNYMH.

[na obecnedyeHns BuopeakTopoB BUOMOrMYECKON OYNCTKN (A9POTEHKOB, 3aTOMMEHHbIX
©1MoMNbTPOB) KMCNOPOAOM ANs NPOBEAEHUSI MPOLIECCOB OKUCIIEHUST 3arpsi3HEHUN NpuUme-
HUMbI pa3nNU4YHbIE METOAbLI: MHEBMATUYECKAs, MEXaHMYECKast, CTPyMHas aspaums 1 ap.

OpHako Ha nogasnsoweM B6onbLUIMHCTBE cyllecTByOWmMX B Poccuinckon degepaumm
006BHEKTOB MCMOMb3yeTCss MHEBMAaTMYecKkas aspauus, nogpasymeBarowas nogady cxatoro
BO3ayXxa.

[nsa nogaym Bo3ayxa Ha OHO COOPYXXEHUN HeoBxoanmo cxaTb bonblume 06bembl BO3-
ayxa 0o nsbbitovyHoro aasnenus 0,5-0,8 aTtm.

Tak kak nogada BO3gyxa B a3pOTEHKM SABMSIETCS OCHOBHOW CTaTbel 3Heprosartpar
npouecca ounctkm NCB, TO BaxHOM 3ajadver OaHHOro nognpouecca sIBNAeTCA nogada B
OmopeakTopbl oNTUManbHO HeobxoanMbIX 06bEMOB BO3aAyxa C LIENb0 3KOHOMUKM pacxoaye-
MOW SHepruu.

lMepeyeHb Haubonee pacnpocTpaHeHHOro obopyaoBaHWA ANA Nogayn BO3dyxa B

adpPOTEHKM N 3aTonmneHHble 6MomnbTPLI NpuBeaeH B Tabnuue 2.9.
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Tabnuua 2.9 — NepeyeHb Hanbonee pacnpocTpaHeHHOro o6opyaoBaHMA A4S NoO4ayM Bo3gyxa B

a3pOTEHKM U 3aToNNeHHble GMoUNBTPBI

O6opynoBaHue

KpaTKoe onucaHune

TexHonorn4yeckune XapaKTepUCTukun

LleHTpoGexHble  Hepery-

nMpyemble KOMMpeccopbl

Bo3aayx, pasroHsiemblit nonatkamu paboye-

ro Koneca, ABMWXKEeTCA OT LeHTpa K BHeLl-

Bbicokuin KINO. Manas BO3MOXHOCTb

perynvpoBaHusi. [puMeHUMBbI Hauwn-

ayBkn) obObemMHoro paen-

cTBUA

BaloT, CKMMAKT U nepenasnnMBaloT nopunn

BO3JyXa B HamnoOpHbIA BO34YX0BOA

(BO3aYX0OYBKW) Hemy kpato. [onagasa B anddysop, oH co- | Has ¢ Hebonbwmx OC
30aeT B HEM JaBneHve
LleHTpobexHble  perynu- | [ponsBoguTensHOCTb BbiweonucaHHou | Beicokmin KIM4. BoamoxHocTb pery-
pyembie KOMMpeCccopbl | KOHCTPYKLUMU perynvpyeTcs npu MoCTOsiH- | NMnpoBaHusa pacxoga fo 40 % ot
(BO3aYyX00YBKW) HOM [aBfEHMM C MOMOLLbIO Hanpaensto- | MaKCMMarbHOro Npu HeGonbLIOW Mo-
WMx annapatoB C ynpaensiemon reomet- | Tepe KriM.
puven Ha noToke Bo3gyxa (Ha Bxoge M Ha MPUMEHUMBI  HauMHas CO CpemHuX
BbIXOAe) oc
Komnpeccopbl  (BO3gyxo- | Bpalyatowmecs napHbele poTopbl 3axBaTbl- | HeBbicokun KI1[. Bo3amoxHOCTb pe-

rynuposaHua pacxoga po 40 % or
MaKCMMarnbHOro npu HebonbLion no-
Tepe Krf.

MpMMeHUMbl HayMHas co cBepxMa-
nbix OC. Wcnonb3oBaHne Ha OC
BblLlUe 6OJ'IbLIJI/IX OKOHOMUYECKUN He-

uenecoobpasHo

Moanpouecc Ne 8 OTaeneHne o4YnLEHHON BOAbI OT GMOMacChl, BbIHECEHHOW U3

6uopeakTopa

Mocne okoH4YaHNsA BUOXUMNYECKNX npoueccoB OYNUCTKN B ad3pPOTEHKe Heobxoanmo oT-

OeNnnTb OT aKTUBHOIo mMna oYunuweHHy Boay, N BEPHYTb OCHOBHYHK 4aCTb aKTUBHOIO Mia B

a3pOoTEHK obpaTHO.

[Mocne okoHYaHUs OYMCTKM B 6|/|ocb|/|anpe O4MLlLEeEHHaA BoOa COOepXUT YaCTuLlbl BbiHE-

CEHHOW OTMepLUen BUONSEHKM, KOTOPY HEOBXOAMMO OTAENUTb U HANPaBUTb HAa 0OPaboTKy.

Ansa atux obeux Uenen NPUMEHSsIOT rpaBuUTaLUOHHOE unopasgenenune. lMepedeHb

Hanbonee pacnpocTpaHeHHOoro 060py,D,OBaHI/1$I Ona umnopasgeneHuna npmBegeH B Tabnu-

ue 2.10.
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Tabnuua 2.10 — NepeyeHb Hanbonee pacnpocTpaHeHHOro 06opyaoBaHUA s UnopasgeneHuns

TexHonornyeckne
O6opynosaHue KpaTkoe onucaHue
XapaKTepPUCTUKM
A. 1ns otaeneHus OBMonneHkn
BTopuyHbIE OTCTOMHMKK VMcnonb3yloTcs BCe KOHCTpyKumm oT-| OcTaTovHOE coaepaHue B3BELUEH-
CTOMHMWKOB, ONMUCaHHbIE ANsi MOAMNPO- | HbIX BELLECTB B OYULLEHHOW BOAE —
uecca Ne 5 He 6onee 15 mr/n *
b.na pasgeneHnss unoBow
cmecu
BTopuYHbIE OTCTOMHMKM VMcnonb3yloTcs BCe KOHCTpyKumm oT-| OcTaTovHOE coaepaHue B3BELUEH-
CTOMHWKOB, ONMUCaHHbIE ANsi MOAMNPO- | HbIX BELLECTB B OYULLEHHOW BOAE —
uecca Ne 5. He 6onee 15 mr/n*.
CyuiectBeHHOe OTnuuMe —  MoryT | [IpMMeHsieTca MpakTUYeckn Ha BCex
NPUMEHATLCA KakK UNnockpebbl, Tak u|OC
Nnocochbl
MpumeyaHue:

1) Ha Heckonbkux OC TCB nocenexwii Npon3BoauTeNbHOCTLIO A0 1000 M3/cyT npuMeHsieTcst MemMBpaH-
Hoe urnopasfeneHvie, peanu3yemMoe C MOMOLLbI BaKyyMHOW UnbTpaLMM OYULLIEHHOW BOAbI Yepe3 yrbTpa-
dunbTpauMoHHble MeMbpaHbl. Takke Ha HECKONbkMX obbekTax mpumeHsieTcs noTaumMoHHOe wropasgene-
HVe (onucaHue nognpouecca dnotauun — cM. B nogpasgene 4.3.1.4, npumeHntensHo k NCB). OgHako aaH-
Hble O Taknx obbekTax B xoge paboTbl Hag CNPaBOYHUKOM He Oblnn NonyyeHsbl

2) inopaspeneHue B OTAENbHO PaCMONOXEHHbIX BTOPUYHBIX OTCTOMHMKAX He SiBNsieTcst obs3aTenbHbIM.
OTOT Xe MpoLecC OCYLUECTBMAIOT B 30HaX OTCTauBaHWS, BCTPOEHHbIX B €AMHbIA a3pOTEHK-OTCTOMHUK, YTO
no3BonseT oTkazaTbCA OT UCMONb30BaHMSA cMcTeM cbopa oceBLUero una, u, B psge criy4aes, ero peumpkyns-
umMn. STOT NPMHUMN UCNOSMb30BaH B Pa3fUYHbIX KOHCTPYKLMAX KOMMAKTHLIX YCTAHOBOK. B coBpeMeHHbIX Tex-
HMYECKNX peLleHnsaX uropasgeneHne UHTeHCMdUUUpyeTCcsa 3a c4eT MCMOofb30BaHUS B3BELLEHHOrO Cros oce-
patouwero una. OgHako AaHHble O Takux obbekTax, akcnnyaTupyembix B Poccuiickon ®egepaumm, B xoae pa-

60Tbl Hag cnpaBO4YHUMKOM OTCYTCTBOBAIlN.

Moanpouecc Ne 9 [loouncTka

MprMmeHsaeTca Ans NOBbILLEHUS KadeCTBa OYMCTKM CTOYHbIX BOA rnybxe BO3MOXHO-
cTen BMONOrMYECKONn OMUCTKM MO B3BELLEHHBLIM BellecTBaM, poccartam, BINK, ammoHumHomy
asory.

Hanbonee pacnpocTpaHeHHoe obopyaoBaHue Ans AOOYUCTKM NpuBedeHO B Tabnu-
ue 2.11.
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Tabnuua 2.11 — Hanbonee pacnpoctpaHeHHoe o6opyaoBaHue st JOOYNCTKN

TexHonorn4yeckmne nokasaTtenu, mr/n

BosmoxHble
O6opynosaHue KpaTtkoe onucaxune npakTu4eckm
HavmeHoBaHune
focturaemble
3HaYeHus, mr/n
3epHucTble OunwenHass Boga unbTpyeTcs | BaelleHHbIe Be-
. He 6onee 5 mr/n
unbTpbI Yyepes Criol 3epHUCTOro 3arpysod- | WecTea

HOro maTepmana. 3arpyska pereHe-
pupyeTtca (nNpombiBaeTcs) punb-
TPOBaHHOW BOOOW MNEPUOANYECKU
UM NOCTOSIHHO (B 3aBMCUMOCTM OT
KOHCTPYKLMM).

Ha HoBbIx 06bekTax Takke Mcnonb-
3YIOT OJ19 CHWKEHUS KOHLLEeHTpaumm
docgopa ¢ gobaBneHnem peares-

Ta nepeg punbTpamm

docdop pocha- |He 6onee 0,5 (nNpy  wmc-

Ownckosble punbTpbl

OuvweHHad Boga unbTpyeTcs
W3HYTPU HapyXy Yepe3 TOHKYIo ceT-
Ky, UMEILLY0 sYerkn pasmepamu
He MeHee 10 MUKPOH, HaTSHYTYIO
Ha auckn. [Oncknm NOCTOSIHHO npo-
MbIBalOTCA (pUNbLTPOBAHHOW BOOOMN
nog Hanopom, MpOMbIBHas BoAa

OTBOAMUTCA.

|/|CI'IOJ'Ib3yIOT TakkKe Ond CHWXeHusd
KOHLUeHTpauumn ¢occopa ¢ pobas-
neHvem peareHta nepep unsTpa-

MU

BuodunbTpsbl

OuvweHHasa Boga nNpoxoamnT yepes
eMKoCcTb 6uodunbTpa, 3anornHeH-
HYIO 3arpy3koln, Ha KOTOpPOW npowuc-
XOOWUT passButne OuonneHkn. Ewm-
KOCTb MOXET OblTb He3aTOnneHHON
W 3aTonneHHon. [ns HeKoTopbIX
KOHCTPYKUMIA 3aTonfneHHoro 6wuo-
dunbTpa nepnoanyeckm nNposoasaT
pereHepauuio MyTeMm YCUITEHHON

aspauum

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

A30T aMMOHUIHLIN | He 6onee 1 mr/n

A30T HUTPUTOB He 6onee 0,1 mr/n
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TexHonorn4yeckue nokasatenu, mMr/n

Bo3moxHble
O6opynosaHue KpaTtkoe onucaxune npakTuyeckm
HanmeHoBaHue
JocTuraemble
3Ha4eHus, mMr/n
KoreanoHHo- OunieHHas Boga MpoxoauT yepes | BaBelleHHble Be- | He Gonee 8 mr/n

OoKUCNUTENbHbIE  DUNb- | a3pMpPYeMyto eMKOCTb G1odunbTpa, | WecTsa

TPl 3aMOMHeHHYIo  3arpyskolt, KkoTopas A30T aMMOHUINHBLIN | He 6onee 1 mr/n *
O[HOBPEMEHHO MCMONb3yeTca Ans
3aepXaHusi B3BELUEHHbIX 4YacTul,
aKTMBHOIMO Wna u pasBuTus Guo-
nneHkn. Tllepuognyeckn  unbTp
noaBepralT pereHepauun nyTem

YCUIIEHHO aspauuu

Buonpyapl OumuieHHas Boga noasepraeTcs | BaselleHHble Be- | He 6onee 8 mr/n

OOOYUCTKHN €CTeCTBEHHOM Ouonornvyeckon [o-|ecTea

O4YUCTKE B EMKOCTAX, paCCYUTaAHHbIX AMMOHWIIHBLIN a30T | He Gonee 2 mr/n

Ha npe6b|BaH|/|e B Te4yeHune Kak Mu-

BIMKs He 6onee 5 mr/n
HUMYM HECKONbKMX CyTOK. Aapauus

MOXeT OblTb eCTecTBeHHOW, nubo
uckyccteeHHon. [pu wucnonb3oBa-
HUM OMONpPYAOB C BbICLUEN BOOHON
pacTUTENbHOCTBIO OOMbLUYO POsb B
OYNCTKE WUrpalT TaKkKe MNpoLEeCcCh

dunbTpaumm n GnocopbLmmn

* Tonbko Npy nogade Ha MUNBLTP YaCTUYHO HUTPUAULMPOBAHHOW BOAbI C coAepXaHWeM aMMOHUNHOro

asoTta He bonee 3 mr/n.

MpumedvaHne — Ha HeGonbLLOM KONMYEeCTBE OOBLEKTOB MPUMEHSAIOTCS Takke Takne MmeTogbl
OO0O0UYNCTKM OT B3BELLUEHHbIX BELLECTB, KaK yrbTpadunibTpaunoHHble MeMbpaHbl, ANCKOBbIE (3aXKUM-

Hble) MexaHn4eckue punbTpbl 1 Ap. OAHAKo AaHHbIE O TakMX OObeKTax OTCYTCTBYIOT.

Mpn akcnnyataumsa 3epHUCTbIX PUNBbTPOB BO3HMKAET LENbIN psa TPyAHOPELLAEMbIX
npo6nem, K OCHOBHbIM 13 KOTOPbIX OTHOCATCS:

- HeobpaTtmmas (C Mcnonb3oBaHNEM OObIYHBIX METOAOB MPOMbIBKN) KONbMaTtauums 3a-
rpy3Ku;

- HegocTaTouHO adhdeKTUBHAA paboTa APEHaXHbIX CUCTEM,

- NOTeps 3arpy3kn nNpu BOOO-BO34YLLUHON NPOMbIBKE, KOrga BoA4a M BO34yX NOOAKTCS

0QHOBPEMEHHO.
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Moanpouecc Ne 10. MNpurotoBrieHne n Ao3MpoBaHMe pacTBOPOB peareHToB

Heobxoanm ons nonyyvyeHnd n Oo3npoBaHUA B HYXHOM KoJiM4eCTBe paCTBOPOB pea-

reHTOB, NPUMEHAEMbLIX OJ14.

- I/IHTeHCI/ICpVIKaLI,VIVI NnepBUYHOIo OCBETIIEHUA,

- yoaneHus gocdopa;

- UHTEHCUMUKALUN JOOUUCTKY;

- 06e3BOXMBaHNA OCaOKa;

- obeszapaxunBaHus.

OcHoBHOe 06opyaoBaHWe Anst NPUroTOBMEHNST U 403MPOBaHMS pacTBOPOB peareHToB

npueeaeHo B Tabnuue 2.12.

Tabnuua 2.12 — OcHoBHOE 000pyaOBaHNe ANist NPUrOTOBNEHNS 1 O3NMPOBaHNS PacTBOPOB

peareHToB

O6opynoBaHue

Kpatkoe onncaxue

TexHonornyeckme xapakTepucTuku

PacTBopHble Gaku

LnBaHUA

EMKOCTb, OCHaLLeHHas cncteMom Oo3npoBaHnA B

Hee TOBapHOro peareHta n cuctemon nepeme-

CootBeTcTBYIOT NoTpedHocTsim OC

HaCOCbI-ﬂ,O3aTOpr

PacTBOPOB peareHToB

vyucne XMuMmn4eckn arpeCcCcmBHbIX

Hacocebl, obecneumnBatoLme TouHOE perynmpoBa-

HuMe HebormbLUMX PacXxofoB PacTBOPOB, B TOM

CootBeTcTBYIOT NoTpebHocTsim OC

Moanpouecc Ne 11. O6e33apaxmBaHue OYMLLEHHOW BOAbI

CnyXvuT Anst AOCTMXKEHUSI CaHUTapHO-TUrMeHnyYeckux TpeboBaHuin Kk cbpacbiBaemoii

BOZE MO COAEepXaHWi0 MUKPOBMONOrnyeckmx 3arpsisHeHuin. MNepeyeHb OCHOBHOrO o6opyao-

BaHuA Ansa obessapaxusaHus npusBeaeH B Tabnuue 2.13

Tabnuua 2.13 — MNepeyeHb ocHoBHOro obopyaoBaHusa Ans obesszapaxkmBaHms

O6opynoBaHue

KpaTKoe onucaHune

TexHonornyeckue xa PaKTepnUCTuUKn

Ne 11A.
Cucremsl
obe33apaxuBaHus

XIOopoMm

CXXWXKEHHBI XIOp, UCNapssicb B Xnoparo-
pe, nepexoaut B XJlop-ra3 U npu cmelle-
HAM C YMCTOM BOJON OOBpasyeT XIOPHYHO
BoAy. XropHas Boga nogaeTcs Ha CMecu-
Tenb, rge CMELMBAaeTCss C OYULLLEHHON
cToyHOM Bomown. [locne aToro BOoAa BbI-

[EPXXMBAETCA B KOHTAKTHOM pe3epByape

Heobxognmoe obessapaxuBaHue no Oak-
TepuanbHblM nokasatensm. TOKCUYHOCTb
obe33apaeHHOW BOAbl (4eXropupoBaHue
B Poccumn He ncnonb3yetcd HM Ha OOHOM
obbekTe).

CO,El,ep)KaH ne XropopraHm4yeckmx BeLllecTB
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O6opynoBaHue

KpaTkoe onucaHue

TexHonormyeckne xapakTepucTku

Ne 116.

obes33apakmBaHus

Cucrtemsl

r’MNOXnopuTom

HaTpus

anFOTOBﬂeHHbIVI N3 TOBaApPHOro peareHTta

nmbo NOMyYeHHbIN B yCTaHOBKe-

aMeKTponu3epe u3 pacteopa xnopuaa
HaTpWsi PacTBOP TUMOXNOpUTa CMeLLUBa-
eTcs ¢ Bodon B cMmecuTene. MNocne 3Toro
BOJA BblOEPXMBAETCH B KOHTAKTHOM pe-

3epByape

Heobxognmoe obessapaxuBaHue no Oak-
TepuarnbHbIM NokasaTensim.

TokcmyHoCTb obessapaxeHHow Boabl (Tak
Kak nexnopupoBaHue B Poccuu
He NCMNONb3yeTCs HM Ha OOHOM ODbEKTE).

Cop,ep>+<aH ne XropopraHm4eckmx BeLllecTB

Ne 11B. O6es3apa-
XvBaHvne Y®- obny-

YeHnem

Boga npoxoguT 4epe3 YyCTaHOBKM YO-
obe33apaxmuBaHus KaHarbHOro unu anna-

paTHOro Tnna

O6e33apa>+<V|BaHme Nno BCEM NnokazaTenam,

BKMOYasd BUPYCbl WU LMCTbl MaTOrEeHHbIX
NPOCTENLLMNX.

OTcyTCTBVIe TOKCUYHOCTU

Moanpouecc Ne 12 KoHueHTpupoBaHUe XUAKUX OCafKoB

M36bITOUHBIM aKTUBHbBIA UM, NpeacTaBnaowmm cobon YyacTb NOTOKA BO3BPATHOMO ak-
TMBHOIO MNa, BbIrPY>XaeMoro n3 BTOPUYHbLIX OTCTOMHUKOB, UMEET CIMLLIKOM HU3KYH KOHLEH-
Tpauuio (4—8 Kr cyxoro BeUJ,eCTBa/M3). [ns ontummnsauyum GonblUMHCTBA Nocneaywmx nog-
npoLeccoB HEOBX04MMO NOBLICUTL €ro KoHueHTpaumo o 30-60 kr/m®.

B psgoe Bapuaunn TexXHOMOrmm ynroTHEHUIO noaBeprarT CMeCb Oocajka MepBUYHbIX
OTCTOMHUKOB M U3BLITOYHOIO akTMBHOIO una. MIHorga ucnonb3yrT TEXHOMOMMN C OTAENbHbLIM
YNNOTHEHMEM OcafKa NepPBUYHbLIX OTCTOMHMKOB.

OcHoBHOe obopygoBaHue Ans YNNOTHEHUS M CryLeHus ocagka npueeaeHo B T1abnu-
ue 2.14.

Tabnuua 2.14 — OcHoBHOe 06opyaoBaHue NS YNNOTHEHUS U CTYLLEHUS OcaaKa

O6opynoBaHue KpaTtkoe onucaHune TexHonorn4yeckme xapakTepucTukm

13A. AapoBHble

cTtabun n3aTopbl

OTKprTbIe €MKOCTN, KOHCTPYKTMBHO TMO- Pacnag OopraHun4eckoro BeulectBa oOcCafka

nobHble aspoTeHkam (Ne 5B). YacTtb opra- | He npeBbiwaeT 20 % — 25 %.
HU4eCKOoro BewjectBsa cMecum ocagkoB (I/IJ'II/I Bbicokoe 3Hepron0Tpe6neHV|e

TONMbKO  M3OLITOYHOrO  aKTMBHOrO  una)
oKncnsieTca B pesynbTate aspobHoro 6uo-
XMMUYECKOTO MpoLiecca, OCyLLECTBISEMOrO

6a|<Tepv|9|M|/| aKTUBHOIO Una

101



O6opynoBaHue

KpaTkoe onucaHue

TexHonormyeckne xapakTepucTnku

13B. MeTaHTeHKH

3akpbiTble emkocTn 6e3 gocTyna Bo3gyxa,
nepemelLMBaeMble Mellankamu (npegno-
YTUTENBLHO) N Hacocamu. Cogepxmmoe me-
TAHTEHKOB HarpeBaloT napom (pexe — B
TennoobmeHHukax) go 53 °C (Tepmoduns-
HbI npouecc) nnbo o 35 °C (mesodunb-
Hbll Mpouecc, B OBa pasa MeasieHHee).
YacTb opraHuM4eckoro BellecTBa CMecU
0CaJKOB pasnaraeTcsl O CMeCcuM MeTaHa U
yrnekucrioro rasa (6uoras) B pesyrnbTarte
aHaspobHOro BuoxMMM4ecKoro npouecca
(cObpakmBaHus), OCyLLECTBMNSAEMOro, B TOM

vyucrne, MeTaHOBbIMUA 6aKTepVIFIMVI

Pacnag opraHudeckoro
45 % — 48 %.

BeuwectBa Ao

Bbixog Ouorasza okono 9001 Ha TOHHY
pacnaBsLUerocs opraHuM4yeckoro BeLlecTBa
ocajka.

OueHb HM3KMe 3aTpaTbl ANTEKTPOIHEPIUMN.
3artpatbl TennoBow 3Heprum o
160 Oxx/1000 m® o6GpabaTbiBaeMoro ocaa-

Ka

I'IpmmeanMe: npueeaeHHble NpoLeccChbl O6p860TKVI KNOKMX 0CadKoB — 3TO HE €AMHCTBEHHbIE CMOCOObI X

cTtabunusauun. ITOT XKe apdekT JOCTUraeTcd MCNonb3oBaHMeM nognpoueccoB komnocTupoBaHus (Ne 18) u

cywku (Ne 19). Moanpouecc cxuranms (Ne 21) NoNHOCTLIO YCTpaHAET OpraHM4eckoe BELLEeCTBO OCaakKa.

Moanpouecc Ne 13. Ctabunusaums XXuaKkmx ocagkos

PasnoxeHue JierkopasnaraemMbiX opraHM4ecKkmnx BeLiecTtB B 83p06HbIX nnn aHa3p06-

HbIX YCINOBUSIX, CHXKEHWE 3anaxa npu nocneaytollen obpaboTke nnm ncnonb3oBaHUM, Nony-

yeHune 6morasa. OcHoBHOe 0b6opyaoBaHMeE ANa cTabunmMsaunmn XXnaKknx oCaakoB NPUBEAEHO B

Tabnuue 2.15.

Tabnuua 2.15 — OcHoBHOe 06opyaoBaHue ansa ctabunmusaumm XXMOKMX ocagkos

O6opynoBaHue

KpaTtkoe onuncaHune

TexHonornyeckme xapakTepucTuKu

13A. AapoBHble

cTtabun n3aTopbl

OTKpbITbIE €MKOCTW, KOHCTPYKTMBHO MO-
0obHble aspoTteHkam (Ne 5B). Yactb opra-
HMYECKOro BeLlecTBa CMecu 0cagkoB (Mnu
TONMbKO  M3OLITOYHOTrO  aKTMBHOrO  Mna)
oKucnsieTcs B pesynbtate aspobHoro 6mo-
XMMUYECKOrO MpoLecca, OCyLLEeCTBNSEMOro

68KTepVIFIMI/I aAKTMBHOIO nUna

Pacnag OopraHun4yeckoro BeulectBa OCafka

He npesblwaeT 20 % — 25 %.

Bbicokoe aHepronoTpebrneHune (okoro 1/2
NnoTpebHOCTM Ha MOSHY0 BMONOrMyeckyto

OYMCTKY)
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O6opynoBaHue

KpaTtkoe onucaHue

TexHonornyeckue XapaKTepucTtukumn

136. MeTaHTeHku

3akpbITble emkocTn 6e3 gocTyna Bo3ayxa,
nepemMeLunBaemMble Mellankamm (npe/:l,no-
YTUTENBLHO) N Hacocamu. Cogepxmmoe me-
TAHTEHKOB HarpeBaloT napom (pexe — B

TennoobmeHHukax) go 53 °C (Tepmodunb-

Pacnag opraHuueckoro
45 % — 48 %.

BellecTBa [0

Bbixog 6uorasa okono 9001 Ha TOHHY
pacnaBLUerocs OpraHU4Yeckoro BelLlecTBa

ocagka. CopepxaHue MeTaHa — OKOJO

HbI npouecc), nnbo go 35 °C (me3odunb- 65%

Hbli MpolLiecc, B ABa pas3a MedreHHee).
OuyeHb HU3KME 3aTpaThbl SNEKTPOSHEPTUN.
UacTb opraHuyeckoro BeLLecTBa CMecu

0CafKoB pasnaraetcsd [0 CMecH MeTaHa U SanaTbI Tennosown SHEpPrnMn Ha nopgorpes

3
yriekucrioro rasa (6voras) B pesynbTate | OC@Aka Ao 160 Ix/1000 m™ obpabatbisa-

emMoro ocagka (TepMoubHbBIN npouecc

aHaspobHoro  BuoxmMmMuyeckoro npolecca

(cGparkmBaHms), ocyliecTensiemoro, B Tom|0€3 pekynepauun). MoryT GeiTe cokpalie-

yucne, MeTaHoBbLIMW GaKTepUsIMM Hbl BNMoTk A0 15-20% OT AaHHoOW Benuyun-
Hbl, 3@ CYET UCMOJIb30BaHUA pekynepauumn
Tenna, a Takke Me3ouIbHOro npotecca.
MoxeT Mcnonb3oBaTbCs BTOPUYHOE TEnso
OT MOAMNPOLIECCOB CYLUKU, CXUraHusl, Kore-

Hepauun (Npu yTunusaumm buorasa).

MpumeyaHne — OBpaboTka KnOKUX 0CagKkoB — 3TO HE eANHCTBEHHbIV CNOCO6 Mx cTabunusaumun. 3ToT Xe
abdekT gocTuraeTca ucnonb3oBaHneM nognpoueccos komnoctuposaHus (Ne 18) u cywku (Ne 19). MNognpo-

Lecc CKuUraHuA (NQ 21) NONMHOCTbIO YCTpaHAET OpraHn4eckoe BelleCTBO OCaKa

Mopgnpouecc Ne 136-1. O6paboTka n ytunmsauma 6uorasa

Buoras, Bbigensowmnca B npouecce aHasapobHoro cbpaxmnBaHusa, npeacraBnseT co-
OOV TONMMBO C AHEPreTUYECKON LIEHHOCTBLIO NMPpUMEPHO B 2/3 oT MeTaHa (21-23 K,El)K/M3). Ero
yTunusauma moxet obecneunts OC MCB uctouHmkom Tenna ans NoKpbITUS BCEX TEMMOBbIX
Hy>X (rmaBHOe — 3aTpaT Ha NoAOorpeB METAHTEHKOB) NIMOO HE MeHee MOMOBMHbI ANEKTPONOo-
Tpebnenus Ha OC NCB un 6onbLuyo YacTb TENSOBbLIX 3aTpar.

MockonbKy BbIxog GvMorasa HepaBHOMEPEH, OH Hy)XXOaeTcs B yCpeaHeHun nepeg yTu-
nusaumen.

Buoras cogepxut B cebe pag 3arpa3HEHUM U BKIOYEHMK, NOJTOMY HYXXOaeTcsa B
npegBapuTensHon obpaboTke nepen HEKOTOpPbIMU BUAAMM yTunnsaumn. B yacTHocTu, nepen
CXKuUraHvem B OBuUratensix BHyTPEHHEro cropaHus Heob6xoaMmMo yaanuTb CEPOBOAOPOA U CU-
NOKCaHbl (KpeMHUIMOpraHn4eckne coeanHeHust). lNocnegHne cnocoBHbI NpU CXKUraHuM Bblae-

nATb U3 cebs okeua KpeMHUS, POPMUPYIOLLNIA CTEKNOBUAHBLIE OTIIOXEHMUSI.
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OcHoBHoe obopyanoBaHune ans obpaboTkn n ytunusaumm buorasa npuseneHo B Tab-

nnue 2.16.

Tabnuua 2.16 — OcHoBHOEe 0bopyaoBaHue ans 06paboTku 1 yTunmnsauumn buorasa

O6opynoBaHue KpaTkoe onucaHune TexHonorn4yeckme xapakTepucTnKm
[na ycpegHeHusa pacxona
[asronbaepsbl HemnspacxogoBaHHbI Ha ycTaHoOBKe YTu-| CooTBeTCTBYHOT notpebHoctam OC
nunsauum drnoras HakannMBaeTCcs B EMKOCTHU
nepeMeHHoro obbema
[na ounctkm
dunbTpbI ans | buoraa nponyckatoT vepe3 punbTp ¢ rpa- | AhdEeKTUBHOCTL COOTBETCTBYET TpeboBa-

OYMCTKM OT CEpPOBO-

Hynamm oOOGOraleHHON Xene3Hou pyabl.

HUSIM NS nocrneayowen ytunusauymm ouo-

aopoga CepoBogopog, BCTynas B peakuuio, 3a-|rasa B ABUratensx BHyTPEHHEro cropaHus.
AepXuBaeTca B BuAe Cynbduaa xenesa.|Kak npasunio, He NPUMEHSIOT MNpU yTUIu-
CpaboTaHHylo 3arpysky yaansioT Kak OT-|3aumu B NapoBblX KOTMax
xon

PunbTpbl Ansa | buoras nponyckatoT yepe3 uUnbTPp C ak- | AddeKkTMBHOCTL cooTBeTCTBYeT Tpebosa-

O4YMNCTKM OT CUIIOK-

TUBHbBIM Yrnem, COpoUPYOLLMM CUITOKCaHbI.

HUSIM NS nocrneayowen ytunusauymm ouo-

CaHoB CpaboTaHHbIi aKTMBHBIM Yronb YAAnsioT | rasa B ABUraTensix BHyTPEHHEro CropaHus.
Kak oTxon He npumeHsoT npu ytunusauum B napo-
BbIX KOTNax
[na ytunusauun
CneunaneHble  na-|buoras cxuraetca B koTenbHoW ¢ nonydye- | KMNA 80 % — 85 %.
poBble KOTMbl AN | HAEM Napa u ropsyen Boabl M3 nogrotoBkn Kk yTunusauum TtpebyeTcs

buorasa (nnbo aByx-

roperiovHble KoTrbl)

Mub yganeHne KoHaeHcaTta

YCTaHOBKM  KOreHe-

pauuMM Ha OCHOBE
BHYT-

cropaHuna

asuraTtenemn

peHHero

(ABC)

Buoras cxuraetca B [OABC, nepepatoLymx
3HEpruo anekTporeHepatopam. Tenno or
oxnaxgeHusa [BC oTBoauTtcsa B BMAE napa

Unu ropsiyen Bogbl

KMA no snekrpoaHeprun okono 45 %, no
Tenny okoro 40 %.

TpebyloT npeaBapuUTENIbHOW OYUCTKM  OT
cepoBofopoda M CUIIOKCaAHOB (OnmMcaHo

BblLLE)

Moanpouecc Ne 14. O6e33apaxuBaHme ocagkoB

HasHaueHune: Obes3apaxmBaHne XUOKUX 0CAAKOB OT GakTepuit rpynnbl KMLLEeYHOW na-

JIOHKN, NAaTOreHHbIX MNKPOOPraHnM3mMoB, AereribMMHTU3auus.

OcHoBHOe ob6opygoBaHue ansi obessapaxuBaHus OCaAKOB NpUBEOEHO B Tabnu-

ue 2.17. ObGes3apaxuBaHMe 0CadKOB CTOYHbIX BOA Takke obecrneumBaeTcsl Hagnexalym
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NPYMeEHEeHNeM NoanpoLeccoB TEPMOPUNBHOIO cOpaxkmBaHUsi B METAHTEHKaX M KOMMNOCTMPO-

BaHWUA, a TakKe JOCTaTO4YHbIM CPOKOM BblJ1€eXBaHUA MNMpun peanindaunn nognpouecca 17.

Tabnuua 2.17 — OcHoBHOE 0b60opyaoBaHue ansi 06e33apakMBaHNS OCaaKOB

TexHonornyeckue
O6opynoBaHue KpaTkoe onucaHue
XapaKTepPUCTUKM

14A. PeareHTHOe 06e33apaxuBaHme

Cucrtema Ao3npoBaHuA Ons A03npoBaHNA peareHToBs B Xungkum oca- | B cny4yae TnnpuUMEeHEeHUA peareHta

peareHToB [OK TPUMEHSIIOT PacXoAHO-PacTBOPHYIO eM- | MHrMbuTopa-cTumynsTopa obecne-
KOCTb peareHTa v J403MPYLLMIA Hacoc yMBaEeTCA  TOMbKO  [Ae3uHBa3sus
ocagka

14B. Tepmnyeckoe obessapaxvBaHve

YcTtaHoBKa Tennosoro | EMkocTb ans BblaepxuBaHus npy temneparty- | ObecneunBaeT nonHoe obessapa-
obes3apaxuBaHus pe 65 °C — 70 °C He meHee 30 MWH XXWOKOrO | )KMBaHME OCaaKa

ocagka, C CUCTEMOM  TennooOMEeHHMKOB
HarpeBa W pekynepauuun (Npu nogorpese ro-
psYer BOAOKW) MU TOMNbKO pekynepauun (npu
HarpeBe nogayev napa)

Jinbo ycrtaHoBkM pgns  obeszapaxunBaHus

06€e3BOXKEHHbIX OCaAKoB MapoM, Unu MHdpa-

KpacHbIM 0bnyyeHnem

Mopanpouecc Ne 15. YnnoTHeHMe cTabMnuanpoBaHHbIX OCaAKOB

HasHaueHune: B xoae cTabunusaumm XUOKMX OCAOKOB MNPOUCXOAMT pacnag cylle-
CTBEHHOW YacTN OpraHMYeCcKOro BELLEeCTBa, YTO NMPUBOAUT K MOHWKEHUIO CoAepKaHMs CyXOoro
BellecTBa B ocagke. [Ins onTummusauuy nocneayoLlero 06e3BoXxvBaHnsi NPOBOAST YMNNOTHe-
HUe.

Mcnonbayemoe obopyaoBaHne NOEHTUYHO NpMMeHsieMoMy B nognpouecce Ne 12,
Moanpouecc Ne 16. O6e3BoxuBaHMe ocaaka

HasHaueHue: yaaneHne csobogHoM Bnarm Ao octaTtoudHon BnakHoctn 70 % — 85 %
nyTemM MNOACYLUKM B €CTECTBEHHbIX YCIOBMSX HA MMOBbIX MroOWagkax MM MexaHU4Yeckoro
06e3BOXMBaHMS Ha annapaTax MexaHudyeckoro obesBoxuBaHus. OcHoBHOe obopyaoBaHue

Ans 06e3BoXnBaHNA ocagka npuBegeHo B Tabnvue 2.18.
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Tabnuua 2.18 — OcHoBHOE 0b6opyaoBaHne ans 06e3BoXKMBaHNSA Ocafka

O6opyaoBaHue

KpaTKoe onucaHune

TexHonorn4yeckme

XapaKTepPUCTUKN

16A. Annaparbl
MeXaHN4eCcKoro

006e3BOXNBaHUS

YKnakuin ocagok obpabaTbiBatoT peareHTamu (B no-
AaBnswLWeM Y1cne crnyvyaeB — opraHudeckumm dno-
KynsHTamu). B pesynbrate HapyLeHus KOnnongHon
CTPYKTYpbI YacTuL, OCafka Bblaensercs cBobogHas
Boga. OHa oTaenseTcsa nog AaBneHneM (B NEHTOUHbIX
Unn KamepHbIX MUNbTP-Npeccax, NMBOo LHEKOBbIX
npeccax) unu B LeHTpobexxHoM nore (B LeHTpudy-
rax). O6pasyowuminca puneTp (dyraT) oTBOANTCS.
Mpouecc 06e3BoXMBaHUA MOXET ObITb Nepuoanye-
CKUM (KamepHble uUnbTP-NPecchl) NN HenpepbiBHbIM

(Bce ocTanbHble TUNbl 060PYSOBaHUS)

MoTpebneHue dpnokynaHTa
onpegensieTcs ero CBoNCTBamMm
1 TMNomMm o6e3BOXMBatoLLIErO
000opyaoBaHUs N N3MEHSIETCS B
ananasoHe 3—9 Kr/T cyxoro Be-

LlecTBa.

CopgepxaHue cyxoro BeLlecTBa
B 00€e3BOXEHHOM OcajKe Takke
3aBWCUT OT TMNa U CBOWNCTB
ocagka, a Takke Tvna obopyno-
BaHus. [pakTnyeckun guanasoH

coctaBnsieT 18 % — 30 %

166. NnoBble

nnowaaku

>Knoknii ocagok HanuBatloT B HErMyBokue eMKocTH (Kak
npasuno, 6eToHHbIE, NMMBO 3eMrsiHbIE) — UNOBbIE
nnoLiagk1, obopyaoBaHHble CUCTEMON ANst 0TBOAA
cnueHom BoAbl. [locne paccnoeHuns ocagka oTaenme-
wytoca cnmeHyto Body ygansoT Ha OC TCB Ha ouncT-
Ky. [Nocne oTBoda BoAbl 0Cagok noAckixaeT (nMbo
BbIMOPaXXMBaETCs) No4 AEWCTBUEM KITMMaTUYECKMX
dakTopoB. BopolueHne, a 3atem GypToBaHme yckopsi-

IOT 3TOT npouecc

CopepxaHue cyxoro BellecTBa
B 06€3BOXXEHHOM OcajKe 3aBu-
CUT B OCHOBHOM OT cOGmntoeHus!
pernameHTHbIX npoleayp v
Harpysku Ha nnowagku. MNpak-
TUYECKUI AManasoH cocTaBnsieT
25 % — 40 %

16B

I'Ipm npoeseaeHnn noanpouecca aHanorm4Ho

Ne 166 ons yckopeHus paccrnoeHus Ha nnowlazke
ocafok nepen HanneoM obpabaTtbiBatoT KATUOHHBLIM
NIOKYNAHTOM. OTO MHOIrOKPaTHO YCKOPSiET oTAeNeHne
CNVBHON BOAbI U Nocneayollee NOACYLWMBaHNE ocag-

Ka

CopepxaHue cyxoro BellecTsa
B 06e3BOXXEHHOM ocajke —
30 % — 40 %

I'Iop,npou,ecc Ne 17. lononHuTenbHas BblAepXKa B eCTeCTBEHHbIX yCITOoBUAX

0oCagKoB, NOACYLEeHHbLIX Ha UNOBLIX NowaakKkax nnn MmexaHn4ecku-

00e3BOXeHHbIX

HasHadeHune: noarotToBka 0cagkoB K uaaneﬁLuemy MCrnosib30BaHUKO B Ka4YecTBe opra-

HUYecknx yoobpeHuin, NoYBOrPyHTOB, pPeKyrbTUBaHTa U T. 4. B npouecce BbloepXku B Teye-

HUE HECKOJIbKMX NeT OOoCTUraeTcAa AonosiHnTeNnbHOE noacyuwunBaHMe, BbiIMOpaXXmnBaHune, Cta-

onnusaums n MUHepanmni3auna opraHM4eCcknx BeLLecCTB, o6e333pa>i<|/|BaHv|e 3a CYET pa3BUTUA
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€CTeCTBEHHbIX MUKpOBMonornyecknx npoteccos. MNoanpouecc LenecoobpaseH, ecrvm B Tex-
HOIOrM4yeckon cxeme OO0 06E3BOXMBAHMA He UCMomnb3yeTcs TepModunbHoe copausaHue,
nmbo nocre 06e3BOXMBaHUSA HE NPUMEHSIETCA KOMMocTMpoBaHue. CoopyXeHusa aAns aonon-

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

nmue 2.19.

Tabnuua 2.19 — CoopyxeHus gnst AONONHNTENBHOW BbIAEPXKKM 00E€3BOXEHHbIX 0CaAKOB B

€CTeCTBEHHbIX YCITOBUAX

O6opynoBaHue

KpaTkoe onucaHue

TexHonorn4yeckme

XapaKTepucTtukn

CyuwiecTByloWne unnoBble

nnowagkn wunu  cneum-
arnbHble nnowaakn CcTta-
ounmsaumm un obessapa-
KMBaHUSi 0CaOKOB Ha WC-

KyCCTBEHHOM OCHOBaHWUKM

Ocagku, NOACYLIEHHblE Ha WMNOBbIX MIo-
Wwagkax Ao BraxHocTu npumepHo 80 %
NpoAOMKalOT  HaXOAMTbCA Ha  MIOBbIX
nnowiagkax gns ganoHerwen noobpabor-
kn. Ocagkm nocrne mexaHudeckoro obes-
BOXWBAHWSA TPaHCNOPTUPYIOTCA U BbIrpy-
XalTCA Ha UIOBble MMOLAAKMA UK cneun-
anbHble Nnowagky ona AanbHenwen Ao-

obpaboTku.

[Ona vHTeHcudukaumm npouecca foobpa-
OOTKM C LEenbio CHWKEHWUSI BMAXHOCTU, MU-
Hepanusaumn, ob6e33apaxuBaHus NpPoms-
BOAAT BOpPOLUEHWE W AanbHewnwee OypTo-
BaHue. Bblaepxka MoxeT OCyLLeCTBNATLCA
oT 2-3 oo 5 net u 6bonee, YeM AnNuUTENbHEe
BblAEpXXKa, TeM Bbllle CTENEHb MUHEepanu-
3aUuKn 1 3aMEeTHEE CHUKEHUEe Macchl ocag-

Ka

Mpun BblOEpXKKE BMNAXHOCTb CHUXAaET-
ca go 65 % — 40 % n meHee; 301b-
HOoCTb YyBenuumBaetcda no0 40 % —
55 %. Ocagok npeBpallaeTcsa B pac-
CbiMyaTylo Maccy ¢ 3eMnnCTbIM 3ana-

XOM.

BbloepxaHHbI 0CafoKk B 3aBMCKMMO-
CTW OT OOCTUIHYTbIX CBONCTB MOXET
ObITb MCNOMBL30BaH B Ka4yecTBe opra-
HUYeCcKMx yaobpeHun MnoYBOrpyHTOB
N pPeKkynbTUBaHTOB AnA TEXHUYECKOMN

peKkynbTnBaLnn HapyLeHHbIX 3eMerb

Moanpouecc Ne 18. KomnoctupoBaHue ocagkoB

HasHadeHne: nogrotoBka 0CadKoB K AarnibHENLLEMY MCMOMb30BaHMIO B KA4eCTBe opra-
Hu4eckoro yaobpenusa. MNMpu KOMNOCTUPOBaAHUKN JOCTUraeTcs ctabunuaaunsa n rymmdukaums
OpraHn4eckux BellecTs, 06e33apaxnBaHue, CHUXKEHNE BNaxHOCTN (He MeHee, YeM ao 50%)
U Maccbl ocagka, ynyduweHne U3NKo-MexaHM4eckmx CBOMCTB KOMMOCTUPYEMOM MacChbl U
obecneynBaeTcs TOBapHbIN BUA.

MpMeHSAT pasnnyHble BapuaHTbl TEXHONOMIN KOMNOCTUPOBaHMS:

- BypTOBOE KOMNOCTMPOBaHMe (Hanbosiee YacTto NPUMEHMNMO);

- TOHHENbHOE KOMMOCTMPOBaHUE C NPUHYAMUTENbBHOM Nogaven Bo3ayxa u ap.
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TexHornorus 6ypTOBOI'O KOMIMOCTNPOBAHUA OCYLLECTBIIAETCA NyTEM CMELLEeHNA ocaKa
N HanolHuTen4q, 6ypTOBaHl/IFI 1N BOpoLLUEHNA 6ypTOB HenocpeactBeHHoO Ha nnowagke ¢ Uuc-

NnoJsib30BaHNEM MOrpy304HO-Pa3rpy304HON TEXHUKM NNN Cneunanm3npoBaHHON TEXHUKMW.
Moanpouecc Ne 19. Npon3BoACTBO NOYBOrpPyHTOB U3 OcaaKa

HasHaueHue: nonyyeHne Ha OCHOBe Oocajka NOYBOrPYHTOB, PEKYNbTUBAHTOB.

Ocapku, NoAcyLEHHbIE HA MIOBbIX MIoLLlaaKax, MexaHN4eckm ob6e3BOXEHHbIE, a Tak-
)K€ nocrne AOMNONHUTENBHOW BbIAEPXKKM, MM KOMMNOCT CMELLMBAOT C HENNOAOPOAHLIM FPYH-
TOM, neckom, Topcom, pasnuyHbiMu gobGaBkamu. [MonyyYeHHyH CMecb NpomnyckatT 4vepes
BMOPOrpoXoT Unun Apyrue yCTPOWCTBa Arsi cenapaumm U OTAeNeHNUs KpYMNHbIX BKITHOYEHUA.

Mony4yaemble TEXHOMOIMYECKME XapaKTEPUCTUKNM BTOPUYHOW NPOAYKLUWU COOTBET-

CTBYIOT 3afjlaHHOM peLenType NOYBOrpyHTa.
Moanpouecc Ne 20. TepMmmnyeckas cyLuka ocaaka

HasHauyeHue: CHMWXeHne BNaXHOCTU ocagka Ao 8 % — 35 %, cokpalleHne maccbl no
CcpaBHeHUo ¢ 06e3BOXXEHHLIM 0CaAKOM MPUMMEpPHO B 4 pa3a, cTabunmsaumst ocagka, obessa-
paxxuBaHue, obecneveHme ero n coinydecTtun. NogrotoBka ocagka K ganbHenwWwemy ncnonb3o-
BaHWIO B KAa4eCTBE OpraHn4eckoro yaobpeHus, buotonnmea unm NpoBeaeHUIo AanbHenLWero
npouecca KOHBEPCMM OpPraHMYeckoro BellecTBa B ra3oobpasHoe Tonnmeo (MMponu3 u ap.).

MNMepeyeHb OCHOBHOIO 060pYyAOBaHMS Ansi TEPMUYECKON CyLLKM NpuBeadeH B Tabnuue 2.20.

Tabnuua 2.20 — MNepeyeHb OCHOBHOIO 060pyA0BaHUS ANsi TEPMUYECKOM CYLLKM

TexHonornyeckme xapakTepucTukn
O6opynoBaHue KpaTkoe onucaHue

HanmeHoBaHue Eg. nam. 3Ha4eHune

YcTtaHoBKM  KOHBeK- | CyLLIKY OCYLLEeCTBNAT 3a cyeT Heno- | OctatoyHas Bnax-| % 8-35*

TUBHOrO Tuna (Nps-|CpeacTBEHHON nodayn AbIMOBBIX ra- | HOCTb

Masi CyLLKa) 30B OT CKUraHWsi TONMMBA B CYWWIb- | YaenbHoe — aHepro- | KIK/Kr 3300-3800
HbIli annapar. OTxoaswwe rasbl NOA- | notpebneHne BbIMa-
BEpralT AOXUry Wnu TLaTenbHOW PEHHOIA
o4mcTKe BoAbl
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TexHonornyeckme xapakTepucTukn
O6opynoBaHue KpaTkoe onucaHue

HanmeHoBaHue En. uam. | 3HaveHue

YctaHoBkM  KOHAYK- | CylKy OCywecTBASAT 3a nepepady | OcrtatodHass BRax- % 8-35

TUBHOIO TUNA (He- Tenmna OT HarpeTtoro TenjioHocuTena | HoCTb

npsiMas cyLuka) (Tepmomacrio, neperpeTasi BOAA) Ye- | YnenbHoe aHepro- | KOK/Kr 3550-4000 **
pe3 CTeHku k ocajiky. TennoHocuTens | norpebneque BbiNa-
HarpeBaloT MOCPEACTBOM CXUraHUS PEeHHOM
Tonnuea. [na xopowen Tennonepe- BOAbI

Jaun cywunbHbli 6apabaH Bpalia-

eTcs
KoMGuHMpoBaHHble | CyLUKYy OCYLLECTBAIOT 3@ CYET HEMo- HeT gaHHbIX
YCTaHOBKM CPeACTBEHHON nogayn AbIMOBbLIX ra-

30B OT CXKuUraHnA TonnmBa U 3a cCHeT
nepegayn tenna OT Harpertoro Tten-
JloHocuTensa (Tepmomacno, neperpe-
Tad BO,D,a) Yyepes3 CTEHKN CYLUUITIbHOIo

bapabaHa

* BepxHee 3HaYeHne — A5 NPUMEHEHUS YaCTUYHON TEPMOCYLLKM.

** Henpsimasi cyllka B HEKOTOPbLIX BapuaHTax TEXHOOMIA NO3BONSET OCYLLECTBISATL PeKynepauuto aHep-

rMW MCNapeHHOW BNaru; B 3TUX cny4vasax sHepronotpebneHve cHmxaetca Ao 2300 k[x/kr BbinapeHHOon BOAb.

Moanpouecc Ne 21 CxuraHue ocagka (TepmoyTunusayums)

HasHauyeHve: makcumanbHoe cokpalleHue obbema ocagka nyTeM OKUCIIEHUS BCeu
OpraHn4yeckom YacTn ocagka, nosiy4eHne TenoBon 3HEPTUM.

B Poccun B HacTosilee BpeMsi UCMOSb3YIOT YCTAHOBKM CXKUIAHUS B MCEBAOOXKMKEH-
HOM Croe necka (M3BeCTeH elle Lenbln psg BapnaHToB peanusauun nognpouecca CKuraHus
N npumMmeHsiemoro obopyaoBaHus, Ho ans ocagka CB oHu noka He Hawnn NpUMeHeHnsa B
OTeYeCTBEHHOWN NpakTuke).

Ocafok cxuraeTcs B ropsyeM croe necka, KOTopbli NCeBOOOXIMKAETCS NOCTYNaoLwmm
B 30HY ropeHusi Bo3gyxomM. Ocagiok B npoLecce nceBaooXmkeHns apdekTMBHO CMeLLMBaET-
Csl C NeckoMm, Boda ObICTpO ncnapsieTcd, a opraHM4yeckoe BeLecTBO okucrnsieTcd. B BepxHen
YacTu ne4dn, cBo6OAHOMN OT KMNSALLEro Crosi, NPOUCXoaMUT AOOKMUCHEHne B rasoBon dase. [lo-
nyyYeHHas B pesynbTaTe CKUraHus 3o5na ynaBfivBaeTCHa Ha anekTpodurnbTpax, a AbIMOBble
rasbl OYULLAOTCA MOKPOW (LLEMOYHbIM peareHTOM) UM CyXOoWn (pykaBHble (punbTpbl) raso-
OYMCTKOM.

MoTpebHOoCTb NoanpoLecca BO BHELIHUX SHEpropecypcax u ero BenmynHa 3aBuUcAT OT

coeprKaHnA Cyxoro Beullecrtsa 1M OpraHMKm B MICXOOHOM OCafKe.
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Con,epmaHme opraHn4yecKkoro BeulectBa B 30J1€ ABJIAETCA BaXXHOM TEXHONOMM4YeCcKon

XapaKTepI/ICTI/IKOIZ WU He OOJHKHO MpeBbIWwaTth 5 %.

[laneko He Bce onucaHHble Bbille nognpoueccbl OKka3biBalOT HENOCPpeACTBEHHOE BO3-

AEeNncTBMe Ha amuccun. YacTb U3 HUX BNUSIET Ha HagexHocTb paboTbl OC, Mx pecypco- n

3Hepron0Tpe6neH|/|e, OKOHOMMYEeCKMEe nokKkasartersin.

B vactu rpynnbel nogrpoueccoB OYUCTKM CTOYHbIX BOL HernocpencrseHHoe BO3Oen-

CTBME Ha SMUCCUIO 3arpA3HALWNX BeLeCTB B BOOHblIE 0ObeKTbl OKasblBalOT cneagywuwmne

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

B Bnae obbema noTeHuManbHbIX OTXO4OB M UX CBOWCTB OKa3blBalOT BO34ENCTBME noanpo-

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

[ns ynoGcTBa AanbHeWLWero aHannsa AaHHbIM noAanpoueccaM NpUCcBOEHbl YCIOBHbIE

obo3HayveHus (cm. Tabnuuy 2.21).

Tabnuua 2.21 — YcnoeHble 0603Ha4YeHns NognpoLeccoB

HanmeHoBaHue Tvna noan pouecca

YcnoBHoe 0603Ha-

yeHue
buonoauyeckas oducmka
MonHas BruonorMyeckas ouncTka BO
MonHas 6uonornyeckas o4NCTKa C HATPUUKaLmen BbH
Buonornyeckas ouncTtka ¢ yaoaneHuem asota METOLOM HUTPU-AeHUTpUdmKaLnm BHA
Brnonoruyeckas oumcTka ¢ yaaneHuem asota un goccopa (060bLeHHoe onpeaeneHne) bHO®
Buonornyeckas ouncTtka ¢ yoaneHMeMm asoTta U Xxumumyeckum yganeHunem cgocdopa BHOX®
OuncTka ¢ Bronornyecknm yganeHmem asota un gocgopa bHOB®
Ounctka c Guonorvyeckum ypaneHMeM asota M GMONOro-XMMUYECKUM yOaneHuem BHOBX®
docdopa
Hoouucmka
3epHucTble N ANCKOBbIE PUNBTPLI/C peareHTamu ®/OP
BuodunbTpsbl Bd
Buonpyabl Bl
Obes3apaxusaHue

XopoM UnNKn rmnoxrnopuTom KX nlX
[exnopupoBaHune nocne xnopnpoBaHns Ox
Yo N
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HanmeHoBaHuWe Tna nognpotecca

YcnoBHoe 0603Ha-

yeHue
Obpabomka ocadka
AapobHasa ctabunusauyms AC
AHaspobHoe (MeTaHOBOE) cOpaxnBaHune MC
YNnoTHeHWe 1 cyLlKa Ha UNOoBbIX NroLagkax un
CrylieHune 1 cyLlKka Ha UNoBbIX NroLagkax ¢ oKynssHTOM o
KomnoctmpoBaHne 06e3BOXXEHHOIO ocaaka KO
TepmMunyeckas cylika TC
Cxwranve CX

Pe3yanaTb| aHanns3a AaHHbIX MOoJTy4YeHHbIX aHKeT Mo NMPUMMEHEHNIO OCHOBHbLIX TEXHO-

norun Ha OC NCB npuBegeHbl B Tabnuue 2.22.

Tabnuua 2.22 — Pe3ynbTaTbl aHanu3a AaHHbIX NONyYeHHbIX aHKET NO NPUMEHEHNI0 OCHOBHbIX TEXHO-

norun Ha OC I'CB

NokasaTtenu

Hons gna rpynn OC ¢ pasnuyHon M1, % *

6onee 300 100-300 meHee 100 B LL&SIOM M0 BCEM
ThIC. M3/CyT ThIC. M3/CyT ThIC. M3/CyT rpynnam
Obuwee konmMyecTBo 06BLEKTOB, MO
20 en. 30 en. 150 ep. Bcero 200 eg.

KOTOPbIM Y4YTEHbI AaHHblEe
OBGbekTbl C COOpPYXEeHUAMU Buo-

. 100 96,7 100 99,5
NOrMyecKom OUUCTKN
B ToM uncne o6bekTbl, HA KOTO-
pbix  Ouonornyeckass  o4UCTKa 100 100 95,6 96,7
OCYLLLECTBMSIETCH B a3pOTeHKax
B ToM uncne o6bekTbl, HA KOTO-
pbix  Ouonornmyeckas  o4MUCTKa 0 0 4.4 * 3,3
ocyuwecTtBnseTcd B buodunbstpax
OO6bekTbl, HA KOTOPbIX MPUMEHS-
eTca ypaneHue asoTta (TexHoro- 20 16 14 15
sl HATPU- AeHUTpUdUKaLmm)
OO6bekTbl, HA KOTOPbIX MPUMEHS-

10 10 8 8,5

eTca gedocdarauns
O6bexTbl, UMeloLLnEe JOOUUCTKY 20 29 31 29,6
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Hona ana rpynn OC ¢ pasnuyHon NI, % *

Mokasateny 6onee 300 100-300 MeHee 100 | B LierloM Mo Bcem
Thic. M3/cyT Thic. M°/CyT ThIC. MY/CyT rpynnam

OBbekTbl, HA KOTOPbIX OCYLLECTB-

25 30 18 20,5
nsietcs Y®-obeszapaxuBaHue
O6bekTbl, MMelolwme obessapa-

35 32 28 29,3
XVBaHWE XIOpPOM
OObeKTbl, Ha KOTOPbIX OCYLLECTB-
nsetcs obe33apaxuBaHUe Tumno- 30 22 24 24,3
XIOPUTOM HaTpusi
OBbekTbl, HA KOTOPbIX OCYLLECTB-
nsetcsa obes3apaxvBaHue He- 0 0 4 3,0
XINOPHbIM peareHToMm
O6bekThl, Ha KOTOPbIX
He npou3BoanTcsa obes3sapaxuBa- 10 16 26 22,9
HVe
O6bekTbl, Ha KOTOPbIX OCYLLECTB-

20 16 24 22,4
nsietca aspobHasi ctabunusaums
OObekTbl, HA KOTOPbIX OCYLLECTB-
nsieTcs  aHaspobHoe cbpaxusa- 35 13 8 11,5
Hue
O6bekTbl, Ha KOTOPbIX OCYLLECTB-
nseTca MexaHudeckoe ob6e3BOXu- 80 71 31 41,9

BaHMe ocagka

* anI MCNOoJ1b30BaHNN HECKOJIbKUX anbTepHATUBHbIX TEXHosormi Ha obbekTe oH YYUTbIBANC4d B aHanmse C

y4eTOM [0 Kaxaol n3 TexHonoruii B obiem o6beme obpabaTbiBaeMbiX CTOYHbLIX BOA.

I‘Ipop,enaHHbM aHann3 ob6bLEKToB, Mo KOTOPbIM ObINM 3anosfiHEHbI aHKETbI, NO3BONSAET

caenaTtb crneaywuine BblBOAbI:

- Ha BCeX, KpomMe OAHOro, obbekTax, QKCNIyaTUpyroTCA COOPYXKEHUA ouonornyeckon

O4YUNCTKMH,

- BCEro 6 M3 HUX peanunsoBaHbl N0 TEXHOMOMMN BUOUNBLTPOB, NPUYEM BCE MO YyCTa-

peBLUein TexHonornm (webeHouyHas 3arpyska). o gaHHbIM 4YreHOB TEeXHWYECKoW paboudei

rpynnbl, Ha OC MeHbLUeN NPOU3BOAUTENBHOCTU (HE OTHOCALMXCS K |- KaTeropumn) gaHHas

TEXHONOrUsi NPeACcTaBreHa CyLLeCTBEHHO Lnpe;
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- MmeHee 10 % M3 HMX UCMONb3YHT COBPEMEHHbIE TEXHOMOrMK, obecnevnBarolmne yaa-
neHwve asota u pocdopa. TeHAeHUNSA K yBernmyeHuto aTon gonu ¢ ysenuderHnem Ml ectb, HO
He NpuHUMnuansHas;

- okos1o 30 % O6BHLEKTOB MMEKOT COOPYKEHNSA LOOUYMUCTKM OT B3BELLUEHHbIX BELLECTB, Of-
HaKO cornacHo aHanuay aHkeT (pasgern) ahPeKTMBHOCTb NoAaBnAoLWero 60bWMHCTBA 3TUX
COOPYXXEHNN OYeHb HU3Kas;

- aKonornveckn GesonacHoe YP-obGeszapaxuBaHue onepexaer B CBOEM pPa3BUTUU
TEXHONorMM yaaneHus asota u gocdgopa, gocturHys 20 % oT obuiero konmyecTsa obbek-
TOB;

- HanbonbLWKWK NpOrpecc AOCTUTHYT B Nepexone Ha MexaHnveckoe 06e3BOXMBaHME —
ero NpuMeHsitoT cabille 40 % Bcex 06bekToB 1 75 % OC ¢ MM cebiwe 100 Thic. M¥/cyT (op-
HakKo, cregyeT OTMETUTb, YTO [JaHHasa CTaTUCTUKa He COAEPXUT UHopMauumn O cTeneHn pe-
anusaumm MexaHn4eckoro o6e3BoXxuBaHus);

- cTabunusaums ocagka (aHaspobHoe cbpaxuBaHue n aspobHas ctabunusaums) uc-
nosnb3yetca Bcero Ha 1/3 o6bekToB, Npu 3TOM Ha 2/3 OT 3TOro KONMYecTBa NPUMEHSETCS
Manoa@EKTMBHLIN N 3IHEPrOEMKUN MeToa alpobHon crtabunusaumn. Ha 6onblumnHCTBE
OOBEKTOB COOPYXEHUSI aHadpOOHOro cOpaxuBaHUs WUCMNONb3YITCA HEIPAEKTUBHO UMK
He 9KCNyaTupyrTCA.

Hv Ha ogHOM M3 06bEeKTOB, NO KOTOPbIM ObIIM NPUCNaHbl aHKEeTbl, HE MPUMEHSAOTCA
crneumanbHble TexHonorum o4ncTkm FCB OT TEXHOreHHbIX 3arpsi3HEHUN (TSXKENbIX MeTarnnos,
CINAB, HedTenpoaykToB, deHonos). Takke, N0 AaHHbIM 3KCnepToB — uneHoB TPI, oTcyT-
CTBYET UHopMauus ob MCNOoSb30BaHUM TakUX TEXHOMOMMM Ha apyrnx obbektax. To xe ca-
MO€ OTHOCUTCHA K PacTBOPEHHbIM MWHeparnbHbIM 3arpA3HeHnaM (xnopuabl, cynbdaTbl, 00-
Lasg MMHepanuaaums).

Mo aaHHbIM 3KkcnepToB, HONBLUMHCTBO NPOEKTOB, pa3paboTaHHbIX 3a nocregHve 15—
20 neT, cogepxaTt nHopmaumo 0 TOM, YTO OHU NpegycmaTtpusaroT ouncTtky 'CB go Tpebo-
BaHUN pblboxo3ssncTBeHHbIX MOK. OgHako aTa Hdopmaums He MMeeT OTHOLLEHUS K pearnb-
HbIM BO3MOXHOCTSIM MPUHATBIX B NPOEKTaxX TEXHUYECKNX peLleHUn 1 ABNAETCH NUb O4HUM
n3 HeraTUBHbIX nocnencTeum npegbsBneHus HepeanusyemMbix TpeboBaHui
(cm. pasgen 1.2.3). Kak nokasaHo B pasgene 3, akTbl BbINosHEHUS TpeboBaHnn pbIBoXo-
3ancTBeHHbIX MK (He No HECKOMbKUM NoKasaTensm, a No BCeEMY NEPEYHIO KOHTPOSIMPYEMbIX
rnokasaTernen) B peasnlbHOCTM OTCYTCTBYHOT.

BaxxHbIM acnektoM obpaboTaHHbIX OaHHbIX SIBRSETCA UX NpeacTaBUTENbHOCTb B Ya-
cTn gunanasoHa [1I1, He oTHocsLWerocs K |- kaTeropmmn NpPUpPoaoNosib30BaHNA B TEPMUHOSIO-

rmm 219-d3. Pacchbinka aHkeT Obina agpecoBaHa oObekTam, KOTOpble OOMMKHbI NoANacTb Nog
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l-t0 kaTeropuio (MOCTYMMEHNe CTOYHbIX BOZ cBbille 20 Thic. M). Hapsiay ¢ Takumu o6bekTamu
ObISI0 NONYYEHO onpeaeneHHoe YNCNO aHKeT Mo 06BbEeKTaM MeHbLUEN NPOU3BOAUTENBHOCTM.
B aHanu3 6binu BKIOYEHbI 06bEKTbI ¢ MPON3BOANTENBHOCTLIO CBLILLE 5 ThiC. M/CYT.

Cpeamn OC I'CB, oTHocsAwwmxca Ko |- kKaTeropmm, MOXHO BblAENUTb YETbIPe OCHOBHbIX
rpynnbl (MO 3KCNEepPTHbIM AaHHbIM YneHos TPI):

- CoopyXeHusa ¢ GnocmnbTpamm, NOCTpoeHHble B 50—60- e roabl;

- COOPYXXEHMSA C adpOTEHKaMM, aHanormyHble No TEXHOMOrMM N KOHCTPYKLUUKN NPUMEHS-
eMblM Ha Bonee KpynHbIX 06bekTax;

- COOPY>XEHUSI C KOMMNAaKTHbIMX YCTaHOBKaMu (3aBOLCKOrO M3roTOBMEHUS), MOCTPOEH-
Hble B 1970-e n 1980-e roabl;

- HOBblE COOpPYXXEHUS, NOCTPOEHHble 3a nocneaHue 20 neT no 6onee unu mMeHee co-
BPEMEHHbLIM TEXHONOMUSAM.

3HauMTenbHas 4acTb COOPYXEHUN 1—3 MepeymCrieHHbIX FPynn Bbiwra u3 CTpos no
npuYMHaM KonbmMaTaumm 3arpy3kn 6uounnbLTPOB U OTCYTCTBUSE HEOBXOANMMOrO PEMOHTA.

CocTosiHne 1 pe3ynbTaTtbl paboTbl HOBbIX COOPYXEHWUA BECbMA PasfnyHbl, TakK Kak Cy-
LLIEeCTBEHHAA WX OONSA MNOCTPOEHa MO MpoOeKkTaMm, coaepXawum rpybble owmnbkun, nmbo

He obecneyveHa Hagnexawen akcnnyaTaumen.
2.1.3 BcnomoraTtenbHoe npupogooxpaHHoe obopyaoBaHue ans OC 'CB

Mockonbky ocHoBHOoe npoussoacTteo OC MCB ocywecTBngeT npoLecc OYMUCTKA CTOM-
HbIX BOJ, HanpaBfeHHbIA Ha CHUXEHME AMUCCUIA OT NoceneHni B BOAHbIE O6bEKTbI U NOYBbI,
TO K KaTeropuu BCrnomoraTtenbHOro obopyaoBaHus OTHocUTCA obopyaoBaHue Ans npenoT-
BpaLLeHUs aMmuccum B atmocaepy.

WHpopmaumna no Hambonee anpobupoBaHHOMY B YCroBUAX O4MCTKM BblbpocoB OC

"CB o6opynoBaHUio Ans O4UCTKM ra3oBbiX BbIOPOCOB npuBegeHa B Tabnuue 2.23.
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Tabnuua 2.23 — ObopyaoBaHne 45151 O4UCTKU ra3oBbiX BeIGpoOcoB, Hanbonee anpobuposaHHOE B

ycnoBusax oumncTtku Boibpocos OC 'CB

O6opynoBaHue KpaTtkoe onucaHue TexHonorn4yeckme xapakTepucTukm
Ancopbepsbl 3arpsasHaowmne BewecTBa nornowiarTcs | YaganeHne ceposogopoga Ha 85 % —
crneumanbHbeiMn copbeHTamu (kak npasuno, | 98 %.
aKTUBHBIM YTIIEM), PACMIONOKEHHBIMI B 8- | [, TexHUKO-OKOHOMUYECKOH  LENecooB-
copbepax. Mo mepe sapaboTkn copbeHT pasHOCTU OrpaHuWyeHbl CpeaHVMK pacxo-
3aMEHSIIOT Ha HOBbIN. MoryT npuMeHaTbCS MK BLIGPOCOB (10 10 Thic. M),
B CaMbIX pasHbix mMacwTabax, HaymMHasi co
. OneKTpoaHeprus He TpebyeTcs.
BCTaBKM B KaHanM3aLMOHHbIN Konogew,
Cpok cnyx6bl agcopbeHTa — 0,5-2 roga
BrocnnbTpsbl 3arpasHawowme Bewectsa copbupyotesa u | YaaneHme ceposogopoga Ha 90 % —
okucngaTca bunneHkon, passusatowiencs | 99,5 %.
Ha MNOBEPXHOCTM 3arpy30udHbIX MaTepua- MotpeGrenne  anekTposHeprin  0,5-2
noB. 3arpyska NPUPOAHOrO NPOUCXOXAe- BT-u/MC.
Hus (kopa, Lena) Nepuoanyeckn 3ameHs-
YHu1BepcansHO NpUMEHMBI
eTcd. [lonumepHass nopucTast 3arpyska
MOXET pereHepupoBaTbCsA OT HaKOMMeHUs
cepbl
Mna3smo- B nnasmMox1umMmuieckoM peaktope ras3006-|0,5-10 Bt-u/m®.
KaTanutmuyeckue PasHble BELIeCTBa, NPOXOAS 30HY BBICOKO- | y/ane e ceposomoposa Ha 90 % —
yCTaHOBKM BOMbTHOIO paspsiga B rasopaspsigHbiX

A4elrikax U B3anMOOENCTBYSA C NpoayKTamu
3MNEKTPOCUHTES3a, pas3pyLLaloTca U nepexo-
OAT B Ges3BpedHble COEAVMHEHUS YrieKkuc-
noro rasa un Bofbl. CUHTE3NpyeMbIi B ra-
30BOM paspsfe nnasmMoxrMMmnyYecKoro peak-
TOpa 030H nonajaeTt Ha kartanusaTop, rae
cpasy pacnagaeTcd Ha aKTMBHbIN aTomap-
HbI M MOMEKYNsApHbIA kKucnopog. OctaTkm
3arpasHsIoOLWLMX BelwecTB (akTUBHbIE paau-
kanbl, BO3OyXAeHHble aTOMbl U MOMEKy-
nbl), HE YHUYTOXEHHbIE B MNMNasMoxXmmuye-
CKOM peakTope, paspyLualTcs Ha KaTanu-
3aTope Grarogaps rnyboKOMY OKUCIEHUHO

KUCMOPOZOM

99,5 %.

YHuBepcanbHO NpUMEHUMBI
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O6opynoBaHue

KpaTtkoe onucaHue

TexHonornyeckue XapaKTepucTtunkumn

MenkoauncnepcHoe
pacnblfneHvne oes-
OLIOPVPYHOLLIETO CO-

CtaBa

COBOKYMHOCTb CMecK 3(UPHbLIX Macen u
OpraHNYecKNX COEQMHEHMWIN, U3BMNEYEHHbIX
U3 pacTeHuil, B3aMMOAENCTBYeT C Belle-
cTBamu, obragarowymMm 3anaxamu, U pas-

naraet nx

MpUMeHSIOTCA Ha OTKPbITbIX MNoWwanKax
ans 6opbbbl ¢ 3anaxamMy OT COOpPYXeHUM

OYUCTKM CTOYHbIX BOA, 06pa6OTKVI ocapjka.

O PEKTUBHOCTE Ha NpaKkTUKe onpenens-
€TCs 4YacToTOW xanob HaceneHus Ha 3ana-

Xn

2.1.4 TeKkywme ypoBHU NOTPEOBIEHUA pecypcoB U NPOM3BOACTBA BTOPUYHOM

npoaykuum Ha OC 'CB

Kak oTme4eHo B pasaene 1, OCHOBHbIM CbIpbEM ABJIAKOTCA CTOYHbIE BOAblI noceneHunn.

B kauectBe I'IOTpe6J'IFIeMOFO CbipbA (B TpaaMuMoHHOM I'IOHVIMaHVII/I) paccmaTpunBardTCA pea-

FeHTbl U pacxodyemble MaTepuansbl (3arpyska ounbTpoB 1 T. n.). Mpn 3ToM Ha GONbLLIOM KO-

nnM4yecTBe 0GBHEKTOB HE UCMOMb3YTCA HU peareHTbl, HU 3arpyaka.

[aHHble No AnanasoHy pacxoda Cbipbsi, MaTepuanoB n aHepropecypcos Ha OC 'CB

npuBedeHbl B Tabnuue 2.24, AaHHble MO BbIXody MOMYNpoAyKTOB, NOBGOYHBLIX MPOAYKTOB,

3HepropecypcoB — B Tabnuue 2.25.

Tabnvua 2.24 — [laHHble N0 pacxoay Chipbs, MaTepuanos u aHepropecypcos Ha OC 'CB

Pacxopa Ha 1 T npogykuum
HanmeHoBaHue Eq. uam. (1 m® oumLLEHHON CTOYHON BOAI)
MUHUMarbHbIN MaKcuMarbHbIN

1. MNMocTtynatowasa ctodHas Boja M 1,0* 1,0*
2. PeareHTbl Ang yganeHuns docdopa K **
2.1. Ha ocHoBe xernesa 0 0,015
2.2. Ha ocHoBe antoMuHus 0 0,08
3. PeareHTbl Ansa 06e3BoXMBaHUA ocaaka Kr
:gll-.iT(zlp))raquecme NonNuanekTponuTbl  (rnoky- 0.0005 0.002
3.2. Xnopug xene3sa (ll) 0,007 0,018
3.3. N3BecTb raweHas Ca(OH), 0,03 0,1
4. 3arpyska (necok) ans unbTpPoB 4OOYNCTKU Kr 0 0,025
5. OHepropecypcbl ***
5.1. 3nekTpoaHeprus KBT-y 0,15 1,0
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Pacxoa Ha 1 T npoaykumm
HavmeHoBaHne EqQ. nam. (1 m® ounLLIEHHON CTOYHOI BOAbI)
MUHUMarbHBINA MaKCUMarbHbIN
5.2. Tonnueo (unu Tennosas 3HePrns) Kr YCINOBHOIo
0,01 0,07
Tonnmea

* Bes yyeTa vHOMBMAYasbHbIX 0COGeHHOCTe BanaHca, ¢ ybbinblo YacTu pacxoaa (06e3BOXEeHHbIN oca-
JOK) W [OMOSHUTENbHLIMU pacxogamu (peareHTbl, BOOOMPOBOAHAs Boda). OTM  MacCcOoBble MOTOKM

He npesBbiwawT 1 % o1 pacxoaa CTOYHOW BOAbI.

** [laHHble NpuBeAeHbl N0 pacxony OENCTBYIOLLEro anemMeHTa (kenesa unu antoMmmHus). Pacxoa ToBapHo-
ro peareHTta onpefenseTcs kak ero KOHKPeTHbIM XUMUYECKMM COCTaBOM (JOMen aneMeHTa), Tak U KOHLEeHTpa-

LMen BellecTsa.
*** QueHuBasi JaHHble, CrneayeT yYnTbiBaTh:

- B3aMO3aMeHSIEMOCTb SHEePropecypcoB: TENNOBas SHEPrusi B BuAe napa uiv ropsiyei Boabl, kak npasu-
1o, noTpebnsieTcs NpyM HanNMYMM BHELLHEro UCTOYHMKA TennocHabxeHus, Ha obbektax ¢ MuHN-TAC noTpebd-

JIeHne BHEeLWHNX HEe3NEKTPUYECKNX PeCYypCOB MOXET ObITb BbILLE U T. MN.;

- OYeHb 6OJ'IbLLIYIO 3aBUCUMOCTb I'IOTpe6J'IeHI/Iﬂ QHEPropecypcoB OT KIMMaTn4eCcknx ycnosvu7| pacnosoxe-

HMSA oObekTa.

Tabnuua 2.25 — [laHHble No BbIXO4Y NONyNpOAYKTOB, NOBOYHBLIX NPOAYKTOB, aHepropecypcos Ha OC
rce

HanmeHoBaHue Ea. nam. Bbixog Ha 1 T npogyKuuu
(1 M OYULLIEHHOWN CTOYHOW BOAbI)
MWHMMAanbHbIN MaKCUManbHbIN
1. YoobpeHune 13 ocagka CTOYHbIX BOS, Kr (pakTnyeckom
0,4 1,4
BNaXHOCTH)
2. KomnocT 13 ocagka CTOYHbIX BO Kr (dpakTnyeckom
0,3 0,6
BNaXHOCTN)
3. OnekTpuyeckas aHeprus KBT-4 0 0,006
4. Tennosas aHeprug K[k 0 15

2.2 O4yucTKa NOBepPXHOCTHbLIX CTOYHbIX BOA

2.2.1 TexHonoru4yeckas cxema npouecca OC NCB

B cnpaBo4yHMKe He paccMaTpuBaloTCsl COOPYXEHUS Ha obbekTax ruaporpaduyeckon
CeTWN HacCemneHHbIX MYHKTOB, a TakkKe OpraHn3aunoHHO-TEXHUYECKNE MEPONPUATUS NO COKpa-

LLLeHUto 3arpsisHeHHoCTH [NCB, He OTHOCALLMECS K UX OYUCTKE.
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CoBoKynHoOCTb npumMmeHsieMblx TexHonormn OC [1CB HeBO3MOXHO CBECTU K OAHOW
0600LEeHHON TEXHOMOrMYeckon cxeme, OHW BeCcbMa pas3HoobpasHbl: OT MPOCTEMMX OO0
CMNOXHbIX MHOroCTyneH4yaTbIX. M Te u gpyrne moryT BkntodaTb B ceba kak obsi3aTenbHble, Tak
N HeobsiI3aTenbHble NOANPOLECCHI (ONuUMoHarnbHble MO0 anbTepHaATUBHBIE).

lMpouecc BbiNnageHna aTMOCepPHbIX OCaAKOB HOCUT BEPOSATHOCTHbIA xapaktep. [Npwu
3TOM [OXOEBOW CTOK XapaKTepu3yeTcsl Ype3Bbl4aNHON HECTALMOHAPHOCTbIO, Kak No pacxo-
Aam, TakK 1 3arpsi3HSOLWMM KOMNOHEHTaM, KOHLEHTPaUNsa KOTOPbLIX B TEYEHME OOHOro OOXAA
N3MEHSAETCA B CaMblX LUMPOKUX npegenax. Moatomy BaXHENLWMM BOMPOCOM TEXHOMOMMM
ouncTtkm NCB aBngaeTca ycpeaHeHne pacxoda U coctaBa CTOKOB nepen nogadyen Ha OYnUCTKY.
B cBa3n ¢ aTum B KayecTBe obsizatenbHoro anemeHTta B coctaB OC [NCB Bkntovatotcs co-
OpPYXXEeHUs 4Nsl perynupoBaHuns pacxoda n ycpeaHeHus cocTaBa CTOYHbIX BOA,.

B 3aBMCMMOCTM OT NpUHLMNA perynmpoBaHns CTOYHbIX BOA, NOAABAEMbIX HA OYUCTKY,
ouncTHble coopyxeHusa NCB pasgensatoTcs Ha ABa Tuna:

- HAKONUTESbHbIE, C PErynMpoBaHMeEM CTOKa No o6bemy;

- MPOTOYHbIE, C PEFYNIMPOBAHMEM CTOKA MO pacxoay.

B HacTosuwee Bpemsa B npaktuke oynctkm NCB HaxogaT npumeHeHne oba Tuna co-
opyXeHun. Npn 3TOM COOpPYKEHUS HAKOMUTENBLHOrO TMna Hambonee MOSIHO COOTBETCTBYIOT
aencteyowen B Poccurckon depepauun 3akoHogaTeNbHON U HOPMATUBHO-METOANYECKOM
D0ase nNpoekTMpoBaHuda, a Takke obecrneymBatoT Oofiee BbICOKMA U CTaburbHbIN 3hhekT
ounctkm CB OT OCHOBHbIX 3arpA3HAOLWNX KOMMOHEHTOB — B3BELLUEHHbLIX BELLECTB U
HedTeNpoaYyKTOB.

Ha 6onbwunHcTBe npumeHaembix OC He ounwaetcs Becb o06bem cobupaembix NCB,
TakK Kak 9TO OYeHb CYLLECTBEHHO YyBENNYMIIO OGbl CTOMMOCTb COOPYXKEHWUM.

Ha OYMCTHBIX COOPYXEHUAX HAKONUTENbHOrO TUMNa perynupoBaHMe pacxoda u ycpea-
HEeHMe cocTaBa CTOYHbIX BOA, NO4ABaEMbIX Ha OYMCTKY, NPOM3BOAMTCS B aKKyMyIMPYHOLLEM
pesepByape. Npu 3anonHeHnn pesepByapa NOCTyNalLWMIA NOBEPXHOCTHbIN CTOK Yepe3 pas-
AenuTenbHYy0 Kamepy HanpasnseTtcsa Ha cbpoc 6e3 ounctkm. B atom Tvne OC obecneynsa-
€TCA MpPMEM B aKKyMYNUPYKOLLMA pe3epByap M nocneaywulee oTBeAeHME Ha TMnyboKyto
OYUCTKY BCEro o6bema CTOKOB OT YacTO MOBTOPSOLLMXCSA MaroOMHTEHCUBHBIX OOXOEW, a Tak-
Xe Hanbonee KOHUEHTPMPOBAHHOW, Ha4YarlbHOM, YacTU CTOKA OT BbICOKOMHTEHCUBHbIX (NNB-
HeBbIX) goxaen. Npu aToM B BOAHLIN 006beKT 6e3 04NCTKN cOpacbiBaeTCA HaUMEHee KOHLEH-
TpMpoOBaHHaA YCMOBHO YMCTasa 4yacTb CTOKa, hopmMumpyroLeroca B nocnegHen ase BbICOKO-
WHTEHCUBHbIX (FTMBHEBbIX) OOXAOEN.

Ha coopyxeHunsax NpoToYHOro Tvna perynupoBaHue pacxoga [NCB (6e3 ycpeaHeHus

COCTaBa) ocyulecTBnAeTCA TOJIbKO B 4HaCTu OTCEeYEHUA MaKCUMalibHOro 3Ha4YeHunAa pacxona,
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KoTopbin MoxeT ObiTb nogaH Ha OC. OTo ocywecTBNsAeTcs B pas3fgenuTenibHOM Kamepe
(nmBHecbpoc), ycTpanBaemon Ha nogsoslem konnekrope. o 4OCTUXKEHUS MakCUMarbHO-
ro pacxoa Ha O4YUCTKY HanpaBnseTcsa CTOK C NepeMEHHbIM pacxofoM OT BCeX AOXAEN C ne-
pUOaOM OAHOKPATHOro npeBblleHns UMHTeHcnBHOCTU B npefenax 0,05-0,2 roga, a Ttakke
YacTb CTOKa C NEPEMEHHbIM Pacxo4oM OT AOXAEW C NepMoaoM OAHOKPATHOrO MPEBbILEHUS
nHTeHcmBHocTu 6onee 0,2 roga. Becb pacxon NCB cBbile MakcumanbHOro 3HadeHus copa-
cbiBaeTcs 6e3 ouncTkn. BakHO OTMETUTb, YTO B BOAHbIN OObEKT 6e3 ouMcTku noctynaet
npeobnagatouiasi YacTb CTOKa OT MHTEHCUBHBIX JIMBHEBbLIX AOXAEN C MaKCMMarbHbIMK pac-
X04aMn 1, Kak NpaBuo, HambonbLUEn KOHUEHTpaUMeEN 3arpsasHsaoLmMx BewecTB. 1o 0bbsc-
HAeTCs TeM, YTO HambonbLUMA pacxo 0CadKoB BO BPeMs NMBHSI XapaKkTepeH B ero Hadarne,
Korga OH CMblBaeT MakCuMMarbHOE KONMMYECTBO 3arpsi3HeHun. Takum obpasom, akonormnye-
ckast 3 PEKTUBHOCTb COOPYXXEHUI MPOTOYHOrO TUMa 3HAYUTENBHO HUXE, YEM HAKOMUTENb-
HbIX.

Takke BO3MOXEH BapuMaHT akKymMynMpoBaHWSA BCero obbema OoXOeBOoro ctoka 6es
cbpoca yacTu ero B BOAHbIN 0OBEKT, NPUMEHSIEMbIV ONs1 JOXAEBOro CTOKa, NOCTYNaroLWun ¢

CUINbHO3arps3HEHHbIX TEPPUTOPUIA.

Ha MHOrMx O4MCTHBIX COOPYXEHUAX, NpumMeHsieMbix ans odnctkm MNCB ¢ TeppuTopum
NPOMBILLSIEHHbLIX TEPPUTOPUI, CTAANS aKKyMYNIMPOBaHUSI CTOKa OTCYyTCTBYET. OTO NPpUBOANUT K
HeraTUBHbIM MOCNEACTBUSAM, ONUCaHHbLIM B pa3aene 3.

Mopaensatowee 6onbwmnHCTBO cywecTBytowmx OC MNCB BknovaeT B cebs cneaytowme
OCHOBHble (0bs13aTenbHble) NOANPOLECCHI:

- rpy6as mexaHmyeckasi OuMCTKa;

- OTCTauBaHue,

- yoaneHue ocagka.

Bce ocTanbHble TeXHONoOrM4yeckne NoAnpoLEecchl NpucyTCTBYHOT He BO Bcex OC.

B Tabnuue 2.26 npmuBegeHo o6o6LeHHoe onucaHue npouecca ounctkm MNCB.
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Tabnuua 2.26 — O606LweHHoe onucaHue npoecca ounctku NCB

BxogHon noTok

OTan npouecca

BbixogHowm noTok

OcHoBHoOE

CTO4YHad BOAa

Ob6s3aTenbHbIN NognNpo-

LeXeHHaaA CTo4YHasA

(noanpouecc) TexHonormyeckoe obopyagosaHme
1 2 3 4
MocTynatowas Ne 1. MpouexuBaHue. HeounweHHasn npo- | PeweTku (cuta), MycopocbopHble

KOP3WHbI (KOHTenHepbl). [Npu 6ornb-

npouexeHHada CTou9-

Haa BoAa

CTOYHBIX BOJ C LEMblO pe-
rynupoBaHusi pacxoga W

ycpeaHeHus cocTasa.

MoxeT ObiTb COBMELLEHO

C OTCTamBaHueM.

Ob6s3aTenbHbIn  NoANpPo-

Lecc (Ha NpaKkTuKe 3TO

He Bcerga BbII'IOJ'IHFIeTCﬂ)

CTO4YHaA BOOa

(ycpegHeHHoro  co-

cTaBa u pacxoga).

2. lNpepapuTerbHO
OCBETIEHHas CTou-

HaA BoAa

Lece Boaa LLIOV NPOVN3BOANTENTbHOCTU — KOM-
NeKTHoe TpaHcnopTupyowee 060-
pyooBaHue (pyvHble UM MeXaHu3u-
pOBaHHbIE PELLIETKN C aBTOMATU3N-
POBaHHON CUCTEMOW OYUCTKM, NEH-
TOYHblE TPAHCMOPTEPLI U T. M.)
HeouunweHHaa npo-|Ne 2. YpaneHune rpybo-|HeocBeTneHHas B npocTenmnx KOHCTPYKUMSX CTpOu-
LUeXeHHasl CTOYHas | AMCMEPCHbIX  MexaHu4e- | CToYHasi Boga TenbHasi TexXHWKa Ansa  BbIrPY3KK
Boda CKMX NpUMece: ocajka.
- ocefjawolmx (necka, 4a- B Hanbonee crnoxHbIX BapnaHTax:
CTUL rpyHTa) U - MECKONOBKM  (EMKOCTHblE MPOTOY-
- BCMIIbIBAIOLLUX BeLLEecTB Hble COOPYXEHUS1 MO0 KOMMMEeKTHoe
(mycopa, CcBODOOHbIX obopynoBaHue);
HedTeNpOAYKTOB). - Hacocbl [Ons  OTKA4YkM nec4yaHoun
Ob6s3aTenbHbIn  NoanNpo- nynbnbl HA 00e3BOXMBaHUE;
uecc - ckpebkoBoe obopygoBaHWe Ans
TPaAHCNOPTUPOBKN Mecka K NpusMkKam
(He BO BCEX KOHCTPYKLUNAX)
HeocseTneHHas Ne 3.  AkkymynupoBaHue |1. HeocBeTneHHas | AKkymynupyloLmne pesepyapbl (eM-

KOCTHblE COOpYyXeHusi, xernesobe-
TOHHble MHOIOCEeKUWOHHble No Tuny
rOPU30HTasrbHbIX OTCTOMHWKOB NMOO

3eMIisiHble).

B npuemHolii kamepe ycTaHaBnvBa-
eTca MycopocbopHas kop3uHa (KOH-
TelHep), Ha Bbixode — HedTecbop-

HOe YCTPONCTBO
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BxogHon notok

OTan npouecca

BbixogHow noTok

OcHoBHoOE

(noanpouecc) TexHonormyeckoe obopyagosaHme
1 2 3 4
HeocBeTneHHas Ne 4. BeigeneHne B3Be-|OcBeTneHHas cTou- | CoopyxeHns 0o6beMHOro oTcrausa-

CTO4YHa4d BoAa.

PactBopbl  peareH-
TOB [N  VHTEHCK-
ukaumm  ocaxpe-
HUA B3BeLIEeHHbIX
BELLECTB N ocaxae-

doccopa

nognpouecca Ne 8

HUA n3

LLUEeHHbIX BellecTB (ocBeT-
neHne) wun  cBobOOHbIX

HedbTenpoayKToB.

Ob6s3atenbHbli  NoAnpo-

Lecc *.

Kak npaBuno, nponssoguT-
ca metogom GespeareHT-
Horo otctamBaHusi. MoxeT
ObITb COBMELLIEH C aKKyMy-
NMpoBaHWEM  (HakoMnneHu-

€M) CTOKOB.

MoxeT OblTb NPUMEHEH B
BapuaHTe noTaumoHHOM

O4YNCTKN

HaA BOAa.

MwuHepanbHbIN - OCa-
Ook. neHka HedTe-

npoayKToB

HUA (eMKOCTHbIe COOpYXeHunda Tuna

FOPV30OHTAaSIbHbLIX OTCTOMHUKOB).

B oTaenbHbIX cnydasx ckpebkoBoe
obopynoBaHue, HacoChbl ANst OTKAYKM

ocagka, HedptecbopHble YyCTpOMCTBA.

JInbo:

Hune

dnoTtaumoHHoe obopynoBa-

HeocBeTneHHas
npoLexXeHHas CTou-

HadA BOAa

Ne 5. O6paboTtka B pe-
3epByape-ovonpyne c
BbICLLEN BOAHOW pacTu-

TENbHOCTBIO (AUXOPHUSA).

OunweHHas Boga

CoopyxeHunst obbemMHOro oTcravBa-

HUS (EMKOCTHbIE COOPYXEHUS).
KynbTypa aixopHuu.

3akpbITble oborpeBaeMble COOpYXe-

HeobsisaTentHbii noA- HUS MO COXPaHEHUIO SWXOPHUU B
fpouecc 3MMHUI Nepuos
OcBetneHHas Boga |Ne 6. Koanecuupytowas | Boga, goouneHHas | KoanecueHtHble  (unbTpbl  4acto

obpaboTtka gns Bblgene-
HMa cBOGOOHBIX HedTe-

NPOAYKTOB.

HeobsasaTenbHbIN noa-

npouecc

oT CcBOOOAHbIX

HedTenpoayKToB.

CnuBHas Boga C Bbl-
COKUM cofepkaHuem

HedpTenpoayKToB

yCTaHaBNMBakTCA Ha BbIXxoae U3 eM-

KOCTHbIX COOPY)XEHWU OTCTanBaHus
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BxogHon notok

OTan npouecca

BbixogHow noTok

OcHoBHoOE

(noanpouecc) TexHonormyeckoe obopyagosaHme
1 2 3 4

OcBetneHHaa Bopa |Ne 7. JononHunteneHoe | Boga, poouunweHHas | ®unbTpbl HAaNnopHble 1 6e3HanopHbie
(BapuaHT — BblgeneHne MeNKOAMC- | OT B3BELUEHHbIX Be-
HeocCBeTEeHHast) NepCHbIX B3BELUEHHbIX | LLUECTB M HedTenpo-
BapunaHTHO: BELLECTB M HedTenpoayk- | AyKToB, B TOM yncne

TOB (pNbTPOBAHMEM. 3MYIbrMPOBaHHbIX.
pacTBopbl  peareH-
TOBM3 nmoampouecca HanopHasa unu 6esHanop- | lMpomMbiBHass  BoAa.
Ne 8 Has dunbTpaums, nmbo|OTpaboTtaHHaa 3a-

KOHTaKkTHas unbTpaums | rpyska punbTpoB

(c peareHTHOM 06paboT-

KOW) 4epe3 Ccrnow 3epHu-

cTon  3arpyskM (mecka,
rMopoaHTpaumTa).
Heobsa3aTenbHbIN noa-

npouecc

ToBapHble peareH-

Thbl:

- conn xernesa unu

almMfOMUHNA;

- MOJTINANEKTPOJINTbI

(dbrokynaHTbI).

TexHuyeckasi Boga

Ne 8. TllpurotoBnexHue wu

[03VpOBaHWe pPacTBOPOB

peareHToB.
KomnnekcHbIn noanpo-
Lecc — MoXeT ocy-
LLeCTBNATbCS  Ha  He-

CKOJMIbKMX pPasfinyHbIX Mo-

Paboune pacTtBOpbI
peareHToB OnA npu-

MeHeHUnA

Bakn pgns cknagupoBaHus 3anaca

XWOKOrO peareHTa, NoMeLleHus ans

XpaHEeHNs Cyxoro peareHTa.

PaCTBOpHO-paCXO,CI,HbIe y3nbl C OO3U-

pyownmM oGopyaoBaHeM

TOKaXx.

Heobsa3aTenbHbIN noa-

npouecc
OcBeTneHHas Boga|Ne 9. Buonornyeckas | OumieHHasn Boaa. Buonnato —  rugpobuonormyeckoe
unNn Boga nocne|odynctka B BuonnaTto Mepuvoamieckn  oT- WHXXEHEepPHOE COopYyXeHne
hunbTpaumum (buonpygax).

HeobsasaTenbHbIN noa-

npouecc

mepLiada 6uomacca,

oTpaboTaHHbIN

TPYHT

Boga nocne dunb-

Tpauuu

Ne 10. CopbumoHHas 00-
paboTka Onsi 0OOYUCTKM
OTOMYINbIrMpoBaHHbIX

HedpTenpoayKToB.

Heoba3aTenbHbIN noa-

npouecc

OuuweHHasn Boga.

Mepunognyeckn  oT-

paboTaHHbIN cop-

OeHT

PunbTpbl COPOLMOHHBIE, HAMOPHbIE
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BxogHon notok

OTan npouecca

(noanpouecc)

BbixogHow noTok

OcHoBHoOE

TEeXHOoJorn4yeckoe oGopy,qosaHme

1

2

3

4

OunileHHas Boga

Ne 11. Obes3apaxuBaHue.

Ha npaktuke — Heobsi3a-

TenbHbIN NoanpoLecc

OunLleHHas Boga

YcraHoBku Y®-ob6e33apaxmBaHus

Ocapgok u3 OTCTOW-

Ne 11A. YnnoTHeHue u

MoacyLweHHbIn  oca-

BeToHHblE UM 3eMnsiHble COoOopyxe-

HUKOB (pesepBya- | noacyllka Ha MNECKOBbIX | OOK. HUSI — MecKoBble NNoLaaKu.

poB) nnotlankax CnvnBHas Boaa CneuaBToTpaHcnopT Anda ybopku wu
BbIBO3KWN Ocaaka

Takxke: Ne 116. O6e3BoxuBaHne | O6e3BOXKEHHbIN BetoHHas nnowiagka € OTBOAOM

PactBop dnokynsH-
Ta U3 noanpouecca
Ne 8.

TexHun4yeckas Boga

B reoKOHTenHepax (reoty-
6ax)

0cafok (Kek)

dunbTpat

dunetpata. CneumanbHble unb-

TpyOLLME MELLKM — reoTyobl

Takxe: Ne 11B. MexaHun4eckoe | O6e3BOXeHHbIN KomnnektHoe obopygoBaHue Ans
PacTBop hrioKynisH- obe3BoxnBaHue 0cafok (Kek). MEXaHN4eCcKoro 06e3BoXnBaHUSA
Ta M3 noanpouecca dunbTpaT (WwHeKkoBblE UMM MNEHTOYHbIE UNb-
10. Tpbl).

TexHU4eckasi BoAa TpaHCcnopTHble NUHWUK (LLUHEKW, NeH-

TOYHbIE TPAHCMNOPTEpPDI), OYHKEPDI

O6e3BOXeHHbIN Ne 12. MpurotosneHune | No4YBOrpyHT. Mnowaakn BbINeXnBaHUA  (onuuo-
0ocafokK MOYBOrPYHTOB HanbHO). BubporpoxoTsbl anst npoce-

OTtxogbl oOT npocen-

BaHUA

MBaHNA MOYBOIrpPyHTA. CTpOI/ITeJ'IbHaFI

TEXHUKa ana Nnorpy3o4yHo-

pasrpy3oyHbIxX paboT

EovHcTBEHHAsA B CTpaHe NOSfHOLEHHAsa cuctema otBegeHus n ounctkm NCB gencTsy-

eT B . Mockse n akcnnyaTtupyetcs 'Y «MocBogocTok». Cuctema oTBefeHus npeacraBng-

eT cobon pa3BUTYIO KOJINTIEKTOPHO-PEYHYIO CETb, KOTOpPAsA BKIlKOYaeT B cebs BClo rmgporpa-

cbmquKyro CeTb ropoga, 4aCtu4HO 3aKr4YeHHY B KOJ11eKTOpPbl, 1 BOOOCTOYHYH CETb, KOTO-

pasi oxBaTbiBaeT 00 90 % Tepputopumn r. Mocksbl. Hepes BOAOCTOUHYKO CeTb ropoda B BOA-

Hble 06beKTbI cbpacbiBaeTcs 40 500 MIH. M° NOBEPXHOCTHOrO CTOKA.

CteneHb ocHalleHns 3aCTPOEHHbIX TeppI/ITOpI/Iﬁ MockBbl OYUCTHBLIMU COOPYXEHUNAMA

HeOOoCTaTO4Ha, TaK KaK CylweCTByrwne O4NCTHbIE COOPYXEeHUA NPUHUMAaKoT ﬂOBerHOCTHbIVI

cToK ¢ 35 % KaHanM3oBaHHOM TeppuTopuu ropoda. Bce oHM pacnonoXxeHsl NpeMmyLLecTBeH-
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HO B YCTbEBbLIX y4acTKaxX KOMnnekTopHo-pevHon cetu. Cyuwecteyowme OC NCB moxHo noa-
pasgenuTb Ha NATb TUMOB:

- OYUCTHbIE COOPYXXEHUS MEXaHUYEeCKOM OYUCTKU — MNPYAbl-OTCTONHUKKN, COOPYXKEHUS
KamMepHOro Tuna, NeckosioBKY, LLUMTOBbIE 3arpaxaeHus;

- TOHKOCIMOWHbIE OTCTOMHUKM;

- OYMCTHbIE COOPYXEHUSI rNYyBOKON OYMCTKM;

- FPyNNoOBbIE OYUCTHbLIE COOPYXEHNA C peareHTHOM OYNCTKON;

- hunbTpoBarnbHble O4NCTHBLIE coopykeHnsa (POC).

[Mpyabl-OTCTONHUKM — OfHA M3 NepPBbIX KOHCTPYKUUMA OYUCTHLIX COOPYXEHUn, npen-
cTaBnsawowme cobon MHOroCeKUMOHHbIE XeNne3obeTOHHbIe pe3epByapbl, PacnofoOXeHHbIe Ha
BOAOCTOYHbIX KOMsiekTopax. B coctaB coopyXeHuin BXoOAT NECKOSTIOBKN U TOPU3OHTasbHbIE OT-
CTONHWKM C NpucrnocobneHnamn anga 3agepxaHns HedTenpoaykTos. M3 obopyaoBaHus Takke
NCNonb3yeTcs CTpouTENbHAA TEXHUKA AN BbIrPY3KM ocagka U CKUMMephb! Ans oTBoga HedpTe-
NPOAYKTOB (HE Ha BCEX COOPYXKEHUAX).

CoopyXeHus kamepHoro Tuna npeacTtaBnAlT cObon KOMOUHMPOBAHHbLIE MOL3EMHbIE
(pacnonaraemble B kKaMepe) COOPY>KEHUS MOSTHOro LMKNa MexaHU4eckonm ovmcTku. K ux oc-
HOBHOMY 060OPYAOBaHUIO OTHOCATCS:

- MEeTasnIMyeckme CbeMHbIE PELLETKN Ha BXOAEe B COOPYXeHue ONs 3afepkaHus nna-
BaloLL,ero Mmycopa;

- COOpYXXeHWe aAng oTcTanBaHus,;

- KacceTHble hunbTpbl Ans 6e3HanopHON unbTpaUnn.

B kayecTBe 3arpysku B pasHOe BpeMs UCMOSb30BanvChb AepPeBSAHHbIE ONUIIKK, MeTan-
nn4yeckas CTpy>Xka, CUHTeTUYEeCKMe MaTepuarnbl (CUNPOH, KanpoH-WeTUHa 1 Ap.), a Takke aH-
TpauuT, WnakosaTa v gpyrve yrennutenu, npuMmeHsemble B CTPOUTENbCTBE.

TOHKOCIOWHbIE OTCTOMHUKN — PasHOBUOHOCTb MNPYAOB-OTCTOMHUKOB, [OMOSIHEHHAs
TOHKOCSOMHbLIMK BrioKaMu.

Ha ®OC (nosiBunuce B Havane 2000-x rogos) MNCB 4epes pelueTky noctynatwT B nNpu-
€MHbI pe3epByap-OTCTOMHUK, N3 KOTOPOro HacocaMy nogarTCa cHavarna Ha NeHononucTu-
poribHble OUNbTPbI, 3aTEM MO OCTAaTOYHbIM HANOPOM Ha (OUNLTPLI, 3arpyXeHHble Me30ro-
PUCTbIM Yrrem, nocrne KOTOPOro MnoCTynaltT Ha COPOLUMOHHYK OYMCTKY B KapTPUOKHbIE
unbTpbl. BapuaHT aTon TexHonormm — Ges3HanopHble NEHOMNONIUCTUPOSbHbLIE (PUNBLTPLI C
nocreaytouiern copbLUMOHHON OYMCTKOM, 6e3 NPOMEXYTOYHOrO PULTPOBAHUS HA YroSbHbIX
dunbTpax.

HaHHble no akcnnyatupyembiM YT «MOCBOOOCTOK» COOPYXEHUAM rnpuBeneHbl B

Tabnuue 2.27.
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Tabnuua 2.27 — [1aHHble N0 coopyxeHusm, akcnnyaTupyembim MY «MocBogoCcToK»

HanmeHoBaHWe coopyxeHus Konuuectso, eguHuy,
Mpyabl-OTCTONHUKM 45
CoopyxeHusa kamepHoro Tmna 20
LnToBble 3arpaxaeHus 5
dunbTpoBansHble OC 30
MabnoHHble punbTpytowme OC 39
MeckonoBkn 18
Bcero coopyxeHun 157

MpumeyaHne — Takke UMeeTcsa 26 NPYAOB-PErYNATOPOB U 4 COOPYKEHUSI APYTUX TUMOB.

AHanua coctaa OC N'YIT «MocBogocTok» npuBeaeH B Tabnuue 2.28.

Tabnuua 2.28 — AHanus coctasa OC MY «MocBoaocTok»

Tun coopyXeHuni Hons, %
MpocTenne coopyxeHust anst otgenexnus rpybbix npumecen (LWMUTOBbIE 3a-
rpaxgeHns 1 NeckonoBKu) 15
CoopyxeHus ¢ oTcTanBaHuem 29
CoopyxeHuns ¢ punbTpoBaHMeM pasnmMyHon aPeKkTUBHOCTH 56

Takum obpasom, okono 56 % Bcex OC CB B r. MOCKBE OTHOCATCHA K TEXHOMOIMMSAM,

ncnosib3yrvwmnmM rnpouecc (*)I/IJ'IprOBaHI/IFI, M3 HMUX K CoOBpeMEHHbIM BbICOKOTEXHOJIOMMYHbLIM

MOXHO OTHECTM TOSbKO TpeTb (19 %).

B 'Yl «BogokaHan CaHkT-INeTtepbypra» akcnnyatmpyetcs Bcero 2 OC TCB, ewe

2 — Ha cTaguu BBoAa B akcnnyataumio. Ha 3-x obbektax npegycMoTpeHa HanopHas dounb-

Tpaums Yepes 3epHUCTbIE 3arpy3kun, Ha OOHOM - TEXHOOIUS ¢ OUNbTPOBaHMEM Yepes Topd.

2.2.2 Tekywme ypoBHU NOTPEOIeHUs pecypcoB 1 NPOM3BOACTBA BTOPUYHOM

npoaykuum Ha OC NCB

Kak oTMe4eHo B pasaene 1, OCHOBHbIM CbIpbEM ABJIAOTCA CTOYHbIE BOAblI noceneHnn.

B kayecTtBe n0Tpe6n$|eM0ro CbipbA (B TpaagMuyMoHHOM I'IOHVIMaHVII/I) paccmaTpunBardTCA pea-

reHTbl U pacxodyemble MaTepuansl (3arpyska ounbTpoB 1 T. n.). Mpu 3ToM Ha GONbLIOM Ko-

nn4yecTeBe 0OBHLEKTOB He MCNonb3yrOTCA HN peareHTbl, HX 3arpya3ka.
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PaccmaTtpuBatb MaTepuanbHO-aHepreTudeckun bGanaHc UMeeT CMbICI TOSbKO s
ABYX YPOBHEWN TEXHOSMOMMM OYUCTKN, oBecneynBatoLmx, COOTBETCTBEHHO, CYLLECTBEHHYHO M
rny6okyto ouncTky MNCB:

- TOHKOCIIONHOE peareHTHoe OTCTanBaHue;

- rnybokasa ouncTKa ¢ ABYXCTyneH4YaTon HanopHou hunbTpaumen n copoumnen.

[aHHble No Ananas3oHy pacxoda cbipbs, MaTepuanoB 1 aHepropecypcos Ha OC 'CB
npvBeaeHbl B Tabnuue 2.29. B cBs3M C OTCYTCTBMEM AOCTATOMHO NpeacTaBUTENbHOW Noa-

6opkn aaHHbIX No OC NCB noceneHnin NpUBOAATCA AaHHbIE AN151 HEKOTOPbLIX COOPYXKEHWN.

Tabnuua 2.29 — [laHHble NO pacxofy CbipbdA, Matepuanos 1 aHepropecypcoB Ha OC NCB

Pacxog Ha 1 T npogykumm (1 M° OYMLLEHHOWN CTOYHOM

Ne HanmeHoBaHue Eq. nam. BOAbI)
MUHUMaTbHbIV MaKcUMarnbHbIN
1 MNocTynatowas cTodHasa Boga M° 1,0 1,0
2 PeareHTbl Kr
2.1 Ha ocHoBe antomuHus (no Al) 0,012 0,017
2.2 OpraHunyeckne nNonManekTponu-
Tbl (PNOKYNAHTLI) — AN - 0,002
OYNCTKU
23 OpraHunyeckne NoOnManekTponu-
Tbl (PNOKYNAHTLI) — AN 0bes- Kr - 0,001

BOXXMBaHUA oCaaKa

2.4 3arpyska (necok) ansa dounb-
ad ( ) ¢ Kr - 0,025
TPOB JOOYUCTKU
2.5 CopbumnoHHas 3arpyska Kr - 0,1
3 OHepropecypcbl ***
3.1 OnekTpoaHeprug KBT"y 0,03 0,28
3.2 Tonnueo (unu Tennosas aHep-
KX — 0,13
rms)

MonyyeHune aHeprum n Tonnmea m3 NCB n nx ocagkoB HEBO3MOXHO. OBGE3BOXEHHbIN
(noacyweHHbIM 0cagok) MCNONb3yT B Ka4yeCTBE MOYBOrpyHTa (KOMMOHEHTa MOYBOrpyHTa)
nmbo mn3onupyLwero Matepmasna Ha NonMroHax 3axopoHeHust oTxodoB. KonmyecTtBo nony-
YaeMoro MnoYBOrpyHTa NMBO M3oNMpyloLEero maTepuana onpenensieTca 3arpsa3HEHHOCTbHO
MCB 1 33 eKTUBHOCTLIO €r0 OYUCTKM U MOXET U3MEHATBLCA B Ype3Bbl4alHO LUMPOKOM Auna-

Nna3oHe.
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Paspgen 3. Tekywme ypoBHM 3MUCCUN B OKpYyXatloLyro cpeay

3.1 O6wan nHcpopmauus

Mpwu oueHke ypoBHen amuccum Bo Bce cpeabl ot OC NCB un NCB Heobxoanmo npuHK-

MaTb BO BHUMaHWE crieqyrLline acnekTbl:

1. CokpallleHre 3MUCCUIN B OKPYXKatoLLYyo cpedy B Buae COPOCOB 3arpsisHEHUn B BOA-

Hble 00BbEeKTbl U 0OpaboTka BblAensieMblXx B BUAE ocagka 3arpsi3HEHUI C MPOU3BOACTBOM

BTOpVIHHOVI npoaykKunn ABIAKOTCA LEeJblo TEXHOJTIOTMYECKNX NpoLeCCoOB O4YUCTKN CTOYHbIX BOA.

Bo3moxHble amuccum B BUae Bbl6pOCOB B aTMOC(*)eprIIZ BO34yX ABJAKOTCA, TaKUM o6pasoM,

€ANHCTBEHHbLIM MOTEHUManbHbIM HEraTUBHBLIM BO3AENCTBUEM, O6yCJ'IOBJ'IeHHbIM npoeeaeHun-

€M TEXHOJ10Irn4eCcKmnx npoueccoB O4YNCTKMN CTOYHbLIX BOO U O6p860TKVI ocajka.

2. bonbluoe BnusiHe Ha codep)kaHue 3arps3HSLWMX BELLECTB B OYULLIEHHOW BoAe

OKas3blBaeT npuHuununaribHoe pasjindyne MexaHn3amoB U (MJ'IVI) yCﬂOBMVI nx yganeHumda B Cu-

ctemax 6uonornyeckom ounctkm MCB. Vx conocTtasneHne npmeeaeHo B Tabnuue 3.1.

Tabnuua 3.1 — ConocTaBneHe MEXaHN3MOB 1 (M) YCMOBUIA yaaneHus 3arpsa3HstoLMX BELLECTB B

cuctemax omonorndyeckom oumnctku CB

MexaHn3m yganeHus us

CTO4HbIX BOA

Ycnosusa peanusaunm

3anH3H$HOLLI,MG Be-
uecTBa, yaandemblie
no AaHHOMY MeXa-

HU3MY

CnepncTteusa Ons TEXHOMO-
TMM OYMCTKM U pesyrbTaTta

npuMmeHeHnsa

MoTpebnexue BeLle-

CTBa KaK OCHOBHOIO

cybctpata ans  ocy-
LLECTBNEHNS XKM3HeAes -

TenbHOCTK BakTepuii

|_|pl/I AOCTaTO4YHOM Kolun4yecTtBe
BELLIECTB, obecneunBaroLLmnx
TaK Ha3blBAEMYK KUHETUKY Hy-
neBoro nopsiaka (CKopocTb No-
TpebneHus BellecTBa

He 3aBUCUT OT ero KOHUeHTpa-

%)

OpraHuyeckue co-

eouHeHns  (onpepe-
kak Br1K),

aMMOHUNHBIN

nAemMble
asorT,

HUTPaTbI

Uem BblIlLe Harpyska Ha co-
opyxeHue, Tem (npu npo-
YMX PaBHbIX YCMOBMSX) Bbl-
e ocTaToyHOe coaepxa-
HVWe [OaHHOro 3arpsi3HeHus.
CywectByeT BblpaKeHHas
3aBMCMMOCTb MeXay KOH-
LeHTpauusiMM Bxoga WU Bbl-

xona
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MexaHnam yaoaneHnda n3

CTO4HbIX BOO

Ycnosus peanun3aunn

3arpasHstoLwmne Be-
LecTBa, yaansemble
Mo AaHHOMY Mexa-

HU3MY

Cnepacteus ons TEXHOMO-
TN OYNCTKN U pedyrnbTaTta

NnpUMeHeHunA

MoTpebneHne  Belle-

CTBa Kak OOHOIO U3
cybcTpaTtoB B Konu4e-
CTBE, HEe OKasblBatoLLeM
BMUAHMSA Ha XU3Heaes-

TenbHOCTb BakTepui

B 6onblieir 4yactm  obbema
aspoTeHKa — NPU O4EHb HN3KOM
copepXXaHuM BeLLecTBa, Npu Ko-
TOpoM noTpebneHne nponcxo-
OUT O4YeHb MeaneHHo. Oddek-
TUBHOCTb yAarneHusi AaHHbIX op-
raHM4YecKMX 3arpsi3HeHWn Haxo-
aNTcsa Ha npegene BO3MOXHO-
cTen npouecca,
T. €. JocTuraeTca npegenbHas
KOHLEHTpauus, KoTopasi MOXeT
ObiTo MonydyeHa B npouecce
OMOMNOrMYecKkon OYUCTKU B AaH-

HbIX YCNoBUAX

HedbTtenpoaykrsl,
CIlAB,

Takke

deHonbl.
YacTU4YHO
OaHHbIN ~ MEXaHu3M
OTHOCUTCA K HUTPU-

Tam

KonebaHus BXOASLLEN

Harpy3km He BJTUAKOT  Ha

OCTaTO4HOE coaepxaHue.

M3mMeHeHns COCTOSAHUA ak-
TUBHOIO Una, npexae Bcero
Kak OMoxmmm4eckom cucre-
Mbl, HanNpoTMB, MOIyT OKa-
3blBaTb Oonblliee BoO3aen-
CTBME Ha BENUYMHY npe-

OenbHOWM KOoHLeHTpaLmm

Copbuwns Bewects (co-
eVHEeHNn) opraHo-
MUHepanbHoOM  MaTpu-

Len akTUBHOro una.

Harpyska no copbupyembim
BellecTBaM (CoeQUHEHNsaAM) He-
BENMMKa U ocTaBnsieT GonbLuow
(cBbllwe 80 %) HeucyepnaHHbIN
pesepB  OMONOro-XMMU4ECKOW

COpPOLIMOHHON CUCTEMBI

Bce taxenbie metan-
nbl, anoOMUHUA, Mbl-

LUbAK.

Mpn nonbiTke  pgo-

CTUIHYTb MarbIX KOH-
doca-

TOB C UCNOJ1b30OBaHU-

LeHTpauumin

€M OO0CTaTo4HOro Ko-
nnyecTtsa peareH-
TOB — TaKke U goc-

daTbl

KonebaHus BXOAsLLEN
Harpysksm B BecCbMa LUMPO-
KOM [uanasoHe (HO Huxke
TOKCMYHOrO  BO3EWNCTBUSA)
He BMUAKT Ha ocTaTovyHoe

coaepxaHue.

M3MeHeHnss COCTosIHMA  ak-
TUBHOMO Mra Kak CopOLUOH-
HOM cuctembl (pasHoobpas-
Hble PU3NKO-XMMMYECKNE
napamMeTpbl), HaNpPOTUB, MO-
ryt
BO3OENCTBME Ha OCTaTOYHYHO

okasblBaTb Oonbluee

KOHLIEHTpaLuio

lMNpoBegeHHas ctatucTndeckass odbpaboTka OONbLIOrO MaccmBa AaHHbIX 3a 3 roga no

13 otpenbHbiM OC 1 6nokam OC Mocksbl u CaHkT-lNeTepbypra [11] nokasana, YTo NpakTu-

YEeCKN OTCYTCTBYET B3aMMOCBA3b MeXay cpeaHeMeCAYHbIMU 3HA4YEeHUAMU KOHLl,eHTpaLl,I/II7I 11

TEXHOrEHHbIX 3arps3HALWNX BellecTB Ha Bxode Ha OC n Ha Bbixoge. [Ans 18 % cutyaumn

aTa CBSI3b XapakTepuayeTcst kak crnabas (3HaueHue koadpduumeHTa geTepMuHaumn R? B

ananasoHe 0,1-0,3), anst 4 % — kak ymepeHHas (R? B ananasoHe 0,3-0,5), a Anst ocTanb-
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HbIX 78 % — Kak OTCyTCTBylHOLWas. OTOT BbIBO XOPOLUO COrfiacyetcd C TeopeTUYEeCKUMU
npeanocbInkamu, N3noxXeHHbIMn B Tabnuue 3.1.

Mony4yeHHble B [11] AaHHbIE O3HA4aloT, YTO NOOK (B paCCMOTPEHHOM AMana3oHe, KO-
TOPbIN CYLLLECTBEHHO HMXE MOpora TOKCUYHOro BO34ENCTBUSA Ha aKTUBHbIN UIT) KOHLEHTpaLmm
B CTOYHOW BOAE, NMOCTYMNaloLen Ha COOPYXKEeHUs BMOMNOrMYECKON OYUCTKM, MOXKET COOTBET-
cTBoBaTb Ntoboe (B pacCMOTPEHHOM Auanas3oHe) 3HaYeHne KOHUEeHTpaumm Ha Bbixoae. KoH-
LeHTpauna TEXHONEHHbIX 3arps3HSAOLLMX BELWECTB HA BXOAEe U3MEHSETCA B 3aBUCUMOCTUN OT
cbpocoB aboHeHTamu (T. €. criy4yarHbiM 06pa3om) B AnanasoHe, XapakTepHOM AN OaHHOro
HacereHHOoro nNyHkTa. HeT HMKakux OCHOBaHUN ANS BELLECTB, NepevnCrieHHbIX B NyHKTax 2—3
Tabnuubl 3.1, NCNOMb30BaTb JIMHENHYIO 3aBUCUMOCTb MeXAy BXOAOM U BbIXOOOM MpU HEns-
MeHHON 3P EKTUBHOCTN KaK KOIdpdUUMeHTe nponopumnoHanbHocTn. HaobopoT, addekTuns-
HOCTb yAaneHns Tem Bbllle, YeM Bbllle KOHLEHTpaUnsa Ha Bxoae (Mpu He 3aBuCSLLEN OT Hee
KOHLIeHTpaumn BbIxoaa).

M3 nonyyYeHHbIX AaHHbIX 1 MOHUMaHUS OCHOB npolecca 61ofiorMyeckon OYUCTKU che-
AYIOT BaXHble BbIBOAb! ANA NPAKTUKM OYUCTKM U HOPMUPOBAHUS, UCMOSb30BaHHbIE B HACTO-
ALeM CnpaBoYHUKE:

- HOpMUpoOBaHME BONbLUMHCTBA TEXHOTEHHbIX BELLECTB B COpocCax ropoackuX CTOYHbIX
BOA, ©6eCCMbICIIEHHO, TaK KaKk Ha COOPY>XEHUSIX BUOMNOrM4ecKon OYUCTKM U JOOYUCTKM HEBO3-
MOXHO LieneHanpaBfieHHO ynpasnaTb UX yaaneHvem. [Ana nonydeHusa adpdpekta yaaneHus,
Ha KOTOpbIN cnocobHa Buonormyeckasi O4MCTKA Ha KaXKAOM KOHKPETHOM OoObekTe, JocTaTou-
HO Noagep>kaHne aTUX COOPYXKEHMI B HOPMaASIbHOM paboTOCNOCOOHOM COCTOSIHUM.

- HopMMpoBaHMe cOHPOCOB MPOMBbILLISIEHHbLIX aDOHEHTOB MO TEXHOrEHHbIM 3arpsi3HEHU-
M JOIMKHO obecrneymBaTb ABe Lenu: NpeaoTBpalleHne TOKCUYHOMro BO34EeNCTBUS Ha akTuB-
HbI U U NPeaoTBpPALLEHNE HAKOMNMEHNA TOKCUYHBIX BELLECTB B OcagKax CTOYHbIX BOA, Npe-
NATCTBYIOLLME NX UCMOSMBb30BaHMIO Kak yaobpeHus u cbipbs A5 NPOM3BOACTBA NOYBOrPYHTOB
(TpeboBaHusa K 3TMM BuaaMm MCNonb3oBaHuA npuBedeHbl B pa3gene 3.4). Ob6e oty uenu
obecnevnBaloTCs MCNOMb30BaHNMEM MpPaBU XONOL4HOro BoAOCHAbXeHUst 1 BOOOOTBELEHMUS
[10]. YcTaHoBneHMe Ang NpOMbILLIIEHHbIX abOHEHTOB BGonee HU3knx TpeboBaHui He AacT HK-
Kakoro JOMOJSTHUTESNBHOrO 3KONOornm4yeckoro adpdpekra, o4HaKko CyLeCTBEHHO MOBbICUT COBO-
KyMnHble 3aTpaTbl HA OYUCTKY CTOYHbIX BOZ,.

3. KOHTpONb BO3AENCTBUI Ha OKpYXatoLLyo cpeqy (amMuccumn B pasfnimyHble cpebl) OT
OC ocyuwecTtBnsetrca HepaBHoueHHO. Cbpocbl OC B BOAHblE OOBEKTbI KOHTPONMPYHOTCS
NpakTUYeCKn NO BCEM BellecTBaM, KOTOPble MPUCYTCTBYIOT B 3HAYUMbIX AN 3TUX OOBbEKTOB
KOHUeHTpauusx. BeiBosaumble ¢ nnowanok OC ocagkm CTOYHbIX BOA TakkKe NpPOXOoAsT Heob-

XOAMMbIN KOHTPONb. OQHaKO KOHTPOSb BbIOPOCOB B aTMOCEpPY Ha COOPYXXEHUSIX Ha NpaKTu-
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Ke Ha 6onblNHCTBE OOBLEKTOB HEe JaeT pes3ynbTaToB, MH(OPMATMBHBLIX NPUMEHUTENBHO K
cneundundeckum sarpsisHeHUsIM Bosayxa, xapaktepHblx ansgs OC NCB. A OCHOBHbIM BMAOM
Bo3aencTeus Bbibpocos OC NCB sBnseTcs BblaeNneHne gypHonaxHyLmMx BELWEeCTB.

Ha OYMCTHBIX COOpPYXEHUAX OypPHOMaXHyLLUME BeLeCTBa BbIOENSATCA OT TOYEYHbIX U
HeopraHM30BaHHbIX UCTOYHUKOB. Ha nogasnswowemM 605nblINMHCTBE OOBbEKTOB OOBHLEKTUBHBLIN
WHCTPYMEHTAasbHbIN KOHTPOSb OCYLLECTBAETCA TOMbKO ANs TOYeYHbIX BbiGpocoB (U3 Tpyo,
BEHTCUCTEM), ogHako npumeHntenbHo kK OC MCB oHn obecneuvvBaloT nuwb Manyk OO0
BbIGPOCOB BELLECTB, KOTOPbIE XapakTepHbl Ans HUX. Kak npaBuno, Anst TO4EYHbIX UCTOYHU-
KOB aHanmM3npyloTCsa 3arpsisHsoLLMe BELLECTBa, XapakTepHble Ansi BbIBpOCOB OT YCTaHOBOK
CXKUraHus Tonnmea 1 BblIOpocoB, Hanboree xapakTepHbIX ANs NPOMNPeAnpPUsaTUN.

B Tabnuue 3.2 Ha npumepe ogHux u3 nydwmx OC B cTpaHe npvBeaeHbl TUMUYHbIE

KOHTpONMpyeMble napameTpbl BbIOPOCOB, MO CTATUCTUYECKON OTYETHOCTH.

Tabnuua 3.2A — Bblgepkka 13 ctTaTMCTUYECKON OTYeTHOCTM npeanpustusa «Pasaen 1. BeiGpochl

3arpA3HALWLnX BeLecTB B aTMOCd)epy, MX O4YUCTKa N yTunnsauuna»

Kop 3arpsisHsitoLLero BellecTsa 3arpssHstoLlme BellecTa
0330 Ouokena cepebl
0337 Oxkcup yrnepopa
0012 Oxkcuabl asoTta (B nepecyete Ha NOy)
0401 Yrnesogopoabl (6e3 NneTyumx opraHU4eCcknx CoeanuHEHNIN)
0006 JleTyumne opraHunyeckue coeguHeHus (J1OC)
0005 Mpoune razoobpasHbie 1 XXUakue

Tabnuua 3.2b — Bblgepxka n3 ctaTUCTMYeCckon oTYETHOCTU nNpeanpuatna «Pasgen 2. Beibpoc B

aTMocdepy cneumgunyeckmx 3arpsisHsoLLMX BELLECTBY»

Kop 3arpsisHsitoLLero BellecTsa 3arpssHatoLLve BellecTBa
0410 MeTtaH
0101 ANOMUHUIA TPUoKCHA
0110 Banaguin neHTokcua
0123 Keneso Tpuokcna (B nepecyeTe Ha xeneso)
0128 Kanbuui okcung
0133 Kagmnin okeng,
0138 MarHuin okenp,
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Kop 3arpsizHstoLLero BellecTBa

3arpsasHsoLLme BellecTBa

0143 MapraHeu u ero coeanHeHus (B nepecyeTte Ha mapraHua (IV) okena)
0146 Menb okcua

0164 Hwkenb okcua

0184 CsuHeL 1 ero coegnmHeHus

0188 PTyTn coeguHeHuns

0203 Xpom (XpoM LLECTUBANEHTHbIN)

0260 KobanbT okcua

0290 Cypbma

0303 AMmunak

0316 Mppoxnopua

0325 MbILWbSK, HEOPraHN4eckne coeanHeHns
0328 Yrnepoga (caxa)

0333 Ourngpocynedua

0342 dTopuabl razoobpasHble

0415 Cwmechb yrnesogopoaoB npefernbHbix C1-C5
0416 Cwmecb yrnesogopoaos npegenbHbix C6-C10
1042 ByTaH-1-on

1071 Mmapokcmnbenson (cdeHon)

1246 Stundopmmart

1314 MponaHanb

1325 dopmanbgervg

1531 "ekcaHoBas kucnora

1707 OumeTtnncynsdung

1716 Cmecb NpMpoLHbIX MeEpKanTaHoB

1849 MeTunamuH

2704 BeH3nH HedTAHON ManoCcepHUCTLIN

2732 KepocwuH

2735 Macno muHepansHoe HedTsHOe

2754 Yrnesogopoabl C12-C19

2908 Mbinb HeopraHuyeckas: 70 % — 20 %
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Kop 3arpsizHstoLLero BellecTBa 3arpsasHsoLLme BellecTBa

2920 MNbinb mexoBasi

3620 [NOKCUHbI

OTn Tabnuubl AeMOHCTpUpyroT 6ecnonesHocTb npumepHo 90 % oTY4eTHOW MHAOpPMa-
U1K NO BbIBPOCAM C TOYKM 3PEHUS KOHTPOMS BblAENEeHUA OyPHONAaXHYLLMX COeAUHEHUN.

W HaobopoT, BelLecTBa, n3mepsaemble Npu KOHTpose BbIGpOCOB, Jaxe Npu MeToanye-
Ckn npasunbHoM npobootbope (Hanpumep, B CaHkT-MNeTepbypre n B Mockse — cepoBOao-
poa U MepkanTaHbl, a Takke eHON U aMMmnak), B HEAOCTAaTOYHOM CTEMEHN XapakTepusyroT
NOSHLIN CNEeKTp BblbpocoB (0bLuee KOnMYecTBO BblaensemMblx M3 BbibpocoB OC BeluecTs,
obnapgatowmx 3anaxom — o 150) [13].

O6pasoBaHne gypHONaxHyLINX BELLECTB (0OQOPaHTOB) HA COOPYXEHUSAX KaHanmMsauum
NPOUCXOANT B XMUAKOW pa3e B pe3ynbrate NpoTekaHnss aHaspobHbIX (THUOCTHBLIX) npouec-
coB. BblaeneHune aTnx BeweCTB B BO3OYLUHYO cpeny NPOUCXOAUT B pesyrnbTaTe UX ynetyyn-
BaHUA 13 xunakon gasbl. CornacHo 3akoHy 'eHpu, KOHUEHTpaums ogopaHTa B BO34yXxe npo-
nopumMoHarnbHa ero KOHLUEHTpauun B XUAOKOCTU, npuyemM KOIdMUUMEHT NpPOnopunoHanbHO-
CTM onpefensieTcs Npupoaon ogopaHTa.

JleTyyecTb QypHONaxHyLLMX BELLECTB B COOTBETCTBMM C XapaKTepPHbIMU ANS HUX 3Ha-
YyeHnsMn KoadpduumneHtTa k cooTHocuTCca cnegyowmm obpasom: MeTUIMepKanTaH: CepoBo-
A0poA4: aMMUak: neTyyme xupHble kncnotel = 650000:54000:100:1. 3HaveHus MNOK v noporn
obHapyXeHusi 3anaxa HEeKOTOpbIX AypPHOMaxHyLMX BeLeCTB npuBedeHbl B Tabnuue 3.3

(npuBoguTcs no [14]).

Tabnuua 3.3 — 3HaveHua MNMOK n noporn obHapyxeHus 3anaxa HEKOTOPbIX OYPHOMAxXHYLINX BELLECTB

JNeTyume BellecTBa Ak, Flopor 3ar13axa,
Pabouas 30Ha CenutebHas 30Ha MKT/m
CepoBogopoa 10 000 8 14
Ammuak 20 000 200 32 000
MeTunmepkanTtaH 800 0,05 0,4
OumeTtuncynbdug 50 000 80 2,5
lNponnoHoBas kucnoTa 2000 15 61 000
MacnsHas kucnota 10 000 10 400
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Hapsagy ¢ BewectBamu, nepeyvmcneHHoiMn B Tabnuvue 3.3, CylleCTBEHHbIN BKNag B
Hanu4yne y BblIGPOCOB HEMPUATHOMO 3anaxa BHOCAT TakMe a3oTUCTbIe LUKNNYEeCcKne coeanHe-
HWSA, KaK ckaTos, MHAOoMN M Ap. (NPOAYKTbI pacnaga aMMHOKUCIIOT).

MouTn ons BCex BeLecTB, BbibpacbiBaeMbix B aTmocdepy ot nosepxHocten OC CB,
MAOK yctaHOBNEH Kak opraHoNenTUYeCKUn, a He OBLLETOKCUYECKNA (KpOME aMMmMaka, 0gHaKo
Takue ero KoHueHTpaumm ansa BblbpocoB OC 'CB He xapakTepHbl). T. e. 3TK Bewlectsa 06-
nagatT CBOMCTBOM (hopMMpOBaTb HENPUATHbIE 3amaxu, He co3gaBasi ONAacCHOCTM ANs 340-
poBbsl. ATO 0O6BACHAETCA TeM, YTO BonbLUaa YacTb 3TUX BELLECTB — €CTEeCTBEHHOro npouc-
XoxaeHuns, obpasyoLmnxcs Npu pasnoxeHmm 6enkos, XXUPOB U YrNeBoJoB.

C yyeTom atoro gaktopa, 6asmpysacb Ha COOTBETCTBYHOLLEM 060pya0BaHUN, UCNOSTb-
3yl0TCA MEeTOAUKN oNnbdakToMeTpumn. B aTMX MeToamkax MCnonb3yoT cneunanbHble eanHULbI
namepennsa 3anaxos (FOCT 32673—2014) [15]. B EC gencTtByeT eBponenckas eanHuua 3a-
naxa (OUg). OUg — 3T0O Takoe KONM4ecTBO ogopaHTa (0OB), KOTopoe, Byayyun cocpegoTo4eHO
B OAHOM KyGU4ecKOM MeTpe HenTparbHOro rasa npu cTaH4apTHbIX YCNOBUSIX, BbI3OBET hu-
3MOMOrMYECKY0 peakumio nepcoHana, 3KBMBANEHTHYO peakuuu, Bbi3biBaeMon ogHon EBpo-
Nenckom 3TanoHHOW Maccon 3anaxa, paBHOM 123 MKr n-GyTaHona, pasBedeHHON B O4HOM
KyOMYeckoM MeTpe HeNTparnbHOro rasa nNpu HopmarsbHbIX YCrnoBusix (KoHueHTpaumnsa 40 ppb).
KoHueHTpauusa 3anaxa ucxogHoro obpasua YMcrieHHO paBHa ero pasbasneHunto OO nopora
«pacnosHaBaHus», U konmyectso OUg/M® (Npu cTaHaapTHBIX YCIIOBUAX).

Mo MOCT 32673-2014 «3.1. EBponeiickast egvHuua 3anaxa (E3/M°): konuyectBo na-
Xy4ero BellecTsa (Naxyyux BeLLeCTB), koTopoe, Byayun pasbaBneHHbIM 1 M° HelTparnbHoro
rasa npv HOpMarsbHbIX YCIOBUSAX, Bbi3blBAET (PM3MOMNOrMYECKUIN OTKINK, SKBMBANIEHTHbIA OT-
KNuky, Bbl3biBaeMoMy ogHon EBponenckon atanoHHonm maccoun 3anaxa (EROM), pasbasneH-
Hoit 1 M HelfTpanbHOro rasa npy HOpMarnbHbIX YCIIOBUSIXY.

Bonblion o6bem NpoBeaeHHbIX UCCNEeLOBaHUN NO KOPPENALMN 3anaxoB U KOHLEHTpa-
UM 3arpsasHaoWwmnX BelectB [13] no3sonun onpenenuTb B Ka4eCcTBe MapkepHOro BellecTBa
3anaxoBoro Bo3gencteua OC CB cepoBogopoa. NoaTomy B OTCYyTCTBUE OfibpakTOMETpUYe-
CKuX NpnbOpOB B Ka4eCTBE MapKepa 3anaxoB AOSMKEH UCMOMb30BaTbCsl CEPOBOAOPOA.

4. NopoTpacne obnagaeT CyweCTBEHHOW CrneunduKon B OTHOLUEHUUM NPUMEHUMOCTU
METOAO0M0rM1 UCNOoNb30BaHNA MapKepHbIX BellecTs (B TepmuHoniorun NHCT 22—2014).

Ana ICB, noctynatowmx Ha OC, cywecTByeT HEKOTOpasa Koppenaunsa Mexay Bennym-
HaMM HEKOTOPbIX NOCTYNalLWUX 3arpsa3HEHUI, Ha yganeHue KoTopbix paccunteiBatotes OC
(nepeuncnenbl B Tabnuue 1.3). 3Ta Koppensums Tem Bbiwe, YeM 6onble aonsa 6biTOBOro
ctoka B [CB. Koppensaumsa ocHOBaHa Ha HanmMyMm M3BECTHOW B3aMMOCBS3M 3arpsi3HSOLLNX

BellecTB B ObITOBbIX CB, 0CHOBaHHOWM Ha XWU3HeaeATenbHOCTN Yernoseka. Hanbonbliasa B3a-
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nmocsasb ansa 6oeiToBbix CB cywectyeT mexay BenuunHamm XK n BIrK. Ona KOHKpeTHbIX
OC I'CB, npuHumMalowmux NpenmMyLLecTBEHHO X03AMCTBEHHO-ObITOBbIE CTOYHbIE BOAbI, MME-
IOWKUX OaHHbIEe MO Koppenauun mexagy 3aTmmMu BennymHamu, onpegenenuve XIK ona uenen
TeKyLlen aKcnnyataumm gaeTt CyLeCTBEHHOe NMpenMMyLLEeCTBO B BbICTpOTE (HECKOMbKO YacoB
npoTtus 5 cyt ans bBl1Ks), a Takke B 6onee BbICOKOM TOYHOCTU. C y4eTOM 3TOM KOppenauumn
3a pybexom BenuumHy XIK B psige cnyyaeB ncnonb3ytot BMecTo BIKs

Ana gpyrmx 3B X03AMCTBEHHO-OLITOBOrO NPOUCXOXAEHNA 13 Tabnuupbl 1.3 cTeneHb
3TOWN Koppensaumm HegoCTaTOYHO BbICOKa, pa3bpoc B MHAMBMAYyanbHbIX Npobax coctaBnaet
He MeHee 25 % OT cpeaHuX BENUYMH COOTHOLLIEHUI 3arpsasHeHnin. MoaToMy TpaguLMOHHO Ha
OC I'CB ncnonb3syeTtcsa nHAMBMAYanbHbIA KOHTPOSb AAaHHbIX NMOKa3aTenen.

B ounweHHoM BOoAe B CBA3WM C TEM, YTO OCTaTOMHas KOHUeHTpauus atux 3B onpege-
nseTcs pasnuyHbiMKn npoueccamu Ha OC, Koppenaums mexay 3TMMKU BeLLeCcTBaMu eLle Hu-
Xe, yeM Anga Bxoasulero notoka. [nybuHa npouecca NonHoM 6MoNorM4eckon OYUCTKN C HUT-
pudmkaumen (O, BH) moxeT BbITb JOCTAaTOMHO XOPOLLO OXapaKTepu3oBaHa nokasaTenem
KOHLIEHTpaumMm amMOHUHOIro asoTta. OgHako 3TOT nokasaTterb Mano UHOPMAaTUBEH B OTHO-
LUEeHNN B3BELLEHHbIX BewecTs. lNpouecc yaaneHnsa a3ota MoXeT ObiTb XOPOLLO OLEeHEH MNo Mo-
KasaTenio obLiero asota, HO OH He A4aCT HUKAKOM MHOpMauMM O CoAepXaHun oTAeNbHbIX
MUHepanbHbIX (bopM a3oTa. BecbMa 3HaunTenbHOE pasnuymMe TOKCUYHOCTU PasfidHbIX MUHE-
panbHbix opM asoTta (MAKpwexos), MAK koTOpbIX cooTHOcKTCA Kak 450:20:1, He no3sonseT
OTKa3aTbCs OT UHOVBUAYANbHOIO KOHTPOMS MUHEParnbHbIX (OOPM.

MpMeHNTENBHO K OCTarnbHbIM BellecTBaM, HOPMUPYEMbIM B HacTosiLee Bpems A1
OC I'CB (tspkenble meTansbl, HepTenpoayKThl U T. N.), Kakas-nmbo Koppenaumnsa naHayvanbHO
OTCYTCTBYET KaK Afis NocTynawLwmx, Tak n ana oynweHHblx CB. lNocTtynneHne kaxgoro m3
3Tnx 3B B CTOYHbIE BOAbI ONpeaenseTcs COOCTBEHHbIMU UCTOYHUKAMN, a TakKe COOTHOLUe-
HMEM UX BIIMSIHWUA Ha COCTaB OOLLero CToka B AaHHbIM MOMEHT BpeMeHu. [1ns cogepxaHus B
ouunLleHHon Boae aTux 3B cTeneHb Koppensuumu ewe HUXe B CUIy pasnnyHOro xapakrepa u
WHTEHCUBHOCTU NPOLECCOB OYUCTKU, a Takke BeCbMa HE4OCTaTOYHOW M3YyYEeHHOCTU npouec-
COB ygarneHusi Urom (4ns TsHxenblX MeTansnos).

HeBO3MOXHOCTb BblOpaTbh BELLECTBO-MapKep AN TEXHOTEHHbIX 3arps3HSAoLWnNX Be-
wectB. Kak nHterpanbHbii MOXeT BbITb MCNOSMb30BaH NokasaTeslb TOKCUYHOCTU (onpenens-
€MOW KaK KpaTHOCTb pa3baBneHusi, ¢ pasnmyHbiMu TecT-obbektammn). OgHako JaHHbIM Napa-
METP B POCCUMCKMX YCIOBMAX Mario OCBOEH U He AOMMKEH paccMaTpuBaTbCs Kak obasaTenb-
HbI HOPMUPYEMbIM NoKasaTeflb. TeM He MeHee, OH PeKOMeHOyeTCs K NMOBCEMECTHOMY UC-

noJib30BaHUIO, OAnd BBeAEHNA B CUCTEMY HOPMUPOBAHUA NO3HEE.
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MpUMEHNTENBHO K MUKPOOMOMNOrMYECKMM 3arpsi3HEHUSM NofaBnsiolwas 4acTb UC-
nonb3yembIX ANA HOPMUPOBAHUS MokasaTenen (3a uckntoyeHnem n. 30 Tabnuuybl 3.3) ABns-
€TCHA He TOMbKO MapKepHbIMU, HO U UHOUKATOPHbLIMU (T. €. TEMU, KOTOpblE XapaKTepusyloT
cogepxaHue gpyrmx nogobHbIX nokasaTternen, HoO camu He obragarT onacHOCTbio). Takue
BaXKHble MoKasaTenu, kak KonudopmMHble Gaktepuu, konudarm u gp., OTHOCATCA He K onac-
HOW nNaToreHHon MuUKpodrope, a K MUKpodriope eCTeCTBEHHbIX BblaeneHun yenoseka. Kpo-
Me TOro, peakuusi pasfnyHbiX MUKPOOPraHM3MoB Ha obes3apaxuBatolee BO3OeNCTBUE
He oamHakoBa. B psage cnydyaeB npy UCnonb30BaHUM Xropa nNpu MaroMm cogepXXaHum UHOou-
KaTOpHbIX BakTepuin MoryT 6bITb O6HapPYXeHbI BUPYCbl M LUCTbI NATOrEHHbIX NPOCTENLLMX.

B cBs13M C M3MNOXEHHbIM TEPMUH «MapKepHble BellecTBa» NpUMEHUTENBHO K cbpocam
CB B ganbHenweM B HAaCTOSILLEM CNpPaBOYHMNKE HE UCMOMb3YyeTCs.

Heckonbko nHaye o6CTOMT BOMPOC MapKEPHbIX BELLECTB NMPUMEHUTENBHO K OYULLIEH-
HbiM MCB. MNokasaTtenb «HedTeENPOAYKTbI» NOSTHOLEHHO oTpaxaeT rnyounHy ouncTkm MNCB ot
cenuTebHbIX TeppPUTOPUN, TaK Kak HEBO3MOXHO rMyOOKO yaanuTb HedTenpoaykTbl 6e3 rny-
Ookoro yganeHus B3BelleHHbIX BelwecTB. OgHako HedpTenpoayKThl fNLLb KOCBEHHO XapaKkTe-
PU3YIOT 3arpsA3HEHHOCTb oYM eHHbIX NMCB gpyrmmmn BewecTtBamu, MEHEE XapaKTEPHbIMU ANns
CTOKa C cenutebHon TeppuTopun.

HecmoTpa Ha pasHoobpasune 3arpsisHstowmx sBewects B [CB, nepeyeHb, ucnonb3sye-
MbI MPU KOHTPOJIE CTOYHbIX BOA, cOpackiBaeMblx nogoTpacnbto, ans 6onbwmnHctea OC cos-
nagaet. OH onpegensieTca He CTONbKO BO3OEWCTBMEM 3arpsA3HEHUn Ha BOAHbLIN OOBLEKT,
CKOJbKO CINOXMBLUMMCS NMEPEYHEM BELLECTB, MPUMEHSEMbBIM NPU MOHUTOPUHIE BOAHbLIX 06b-
€KTOB.

B pacnopsikeHun [MpaButenbctBa Poccunckon ®epepaumn ot 08.07.2015 .
Ne 1316-p «O nepeyHe 3arps3HAOLWMX BELWECTB, B OTHOLLEHMM KOTOPbIX NPUMEHSAIOTCS MepbI
rocygapCTBEHHOrO perynupoBaHMsi B 06nacTu OxpaHbl OKpYXXaloWen cpedbl» COOepXUTCS
nepedeHb BELLECTB, Nognexawmnx Mepam rocygapCTtBEHHOMO perynnpoBaHuns U BKIOYAKOLWMX
NPUMEHNTESNBLHO K cOpocamM B BOAHbIE 00bEKTbI OKOMo 160 HauMeHoBaHWi. [lepeyeHb BKIO-
YyaeT ocobo onacHble BewecTBa (Hanpumep, MONMXNOPOUMEHUNbI N3 «IPS3HON LHOXMHDI
CTOMKUX OpraHn4ecKknx 3arpsisHutenen», sanpelleHHbix Ctokronbmckon KoHseHuwmewn [16]).
OpHako No HUM He BeAeTCs rocyfapCTBEHHbIN MOHUTOPUHT UX COOEPXKaHUA B BOOHbIX 00b-
eKTax n, COOTBETCTBEHHO, B cOpacbkiBaembix ['CB. lNpumennTensHo k FCB r. Mocksbl npoBe-
AeHHbIM B Hayane 2000-x rogoB AnMTenNbHbIA (B TEYEHME He MeHee 2 NeT) MOHUTOPUHE Mo
HECKOSNbKUM [eCATKaM TOKCUYHbIX OpPraHMYecKUxX COeVHEHUN He BbISIBUI 3HAYMMOCTU 3TON

npobnemsbl. s 60nbLUMHCTBA BELLECTB KOHLIEHTpaLMs Oblna Huke npenena M3MepeHusi, u
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HW NO OQHOMY M3 BELLECTB U3MepeHHoe coaepXaHne gaxe Ha Bxoge Ha OC He npeBbIWano
Heckonbkmx npoueHToB oT MNMAK ons BogHbIX 06BHEKTOB.

Hopmupyemble B HacTosiwee Bpems ana OC nokasaTeny MMerT pasfnyHbii cTaTyc
NPUMEHNTENBHO K BO3MOXHOCTAM WX pacdeta/nporHoaupoBaHus npu co3gaHum OC 'CB
(tabnuua 3.4). ToNbko MeHblUAas YacTb 3arps3HAOLWMX BELLECTB OTHOCUTCHA K pacyeTHbIM,
T. €. K TEM, Ha LeneBoe coaepXaHne KOTopbIX MOXET ObITb BbINOSIHEH TEXHOSOTMYECKMI pacyeT
coopyxeHun ounctkn MCB Ha 6ase Bmonormnyeckoro npouecca. ATK BELECTBa B JallbHENLLEM
Ha3blBaeTCs TEXHOMOMMYEeCKMMM MnokasatensamMu 6ronormyeckorm O4YMCTKM CTOuHbIX Bog (TT1
BOCB)).

OcTanbHble 3arpsasHsaoLLMe BELLECTBA, NepeymcneHHble B Tabnuue 3.4 (Tsbkenble me-
Tannbl, antoMUHUA, cneunduryeckme opraHnyeckme CoeamHeEHNs), B HAaCTOSLLEM CNPaBOYHU-
K€ WMEHYIOTCA TEeXHOreHHbIMU 3arpsa3HeHnaAMnU. [daHHbIn TEPMWH YCNOBEH U MPUMEHSIETCS
Tonbko Ana uenen otnuumnsa TI BOCB 1 ocTtanbHbIX Nokasatenen 3arpa3HeHHOCTU. [okasa-
Tenu 3arpsi3HEHHOCTN PaCTBOPEHHbIMU MUHEpParbHbIMK BELLECTBaMK (Xxnopuapl, cynbdarsl,
obLwaa MMHepanu3aums) B CpaBoYHMKe B AarlbHENLWEM HE NPUHUMAKOTCS BO BHMMaHue, Tak
Kak meTtoabl nx 3agepxanus Ha OC 'CB n Ha OC TCB otcytctBy0T. VX COpOC C oumLLEH-
HbIMW CTOYHBIMW BOAaMW NPUBNN3NTENBHO COOTBETCTBYET (3a BblYETOM HEBOSLLLOIO BXOX-
AeHns B cocTaB ocagkoB) Bxoasuen Harpyske Ha OC. Kak npaBuno, aTa Harpyska onpege-
nsietTcss OHOBLIM COAEPXXaHUEM MUHepasbHbIX CONen B BOAOMNPOBOAHON BOAE W, B HEMHO-
rmx cnyyasx, cépocamm aboHEHTOB, NPON3BOAMMbBIMU C FPyObIM HapyLeHMEM HOPMAaTUBHbIX
TpeboBaHUI K CTOYHbIM BogaMm, copacbiBaembim B LICB.

B kauecTBe TEXHOMNOrMYeCcKMx nokasaTenenm OYMCTKM MOBEPXHOCTHbLIX CTOYHbIX BOZ,
(TMNO MNCB) panee 6yaoyt nogpasymeBaTbCs B3BELUEHHbIE BELLLECTBA U HEPTENPOAYKTHI.

KoHueHTpauun ocTtarnbHbIX BELEeCTB U nokasatenem He MoryT ObiTb paccyuTaHbl, a
MOryT ObITb NNLb CMPOrHO3NPOBaHbI, MPUYEM C HEQOCTATOYHO BbICOKOW TOYHOCTLIO. [puymn-

Hbl 3TOro U3noxXeHbl B noapasaene 3.2.
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Tabnuua 3.4 — KoHTponupyemble NokasaTenu 3arpsasHsaioLLmnX BewecTB U CBOMCTB BoAbl Ha cOpoce

"CB n INCB B BogHble 06beKThI U MX cTaTyc nNpu pacdete OC CB

CTaTyC nokasarend

HanmeHoBaHue
Ne B NpaKTUKe NpOeKTUPOBaHUSA MpumeyaHus
nokasaTens
OCTICB
XnMmundeckme nokasaTtenu
1. BogopoaHbln  nokasa- | HasHayaembli HopmaTuBHble TpeboBaHusi cobntogaroTcs
Tenb (pH) MOYTW ANs BCEX TeXHONornn. TeopeTnyecku
pacyeT BO3MOXEH, HO Ha MpakTuke He npo-
n3BoauTca
2. Temnepatypa PacueTHO-Ha3HavyaembIn PacueT BO3MOXEH, Ha MpakTuke NPoun3Bo-
antcsa pegko
3. PacTBopeHHbI kncno- | HasHauyaembln (pexe — pacyeT- | ABnsieTcss pacyeTHbIM, Hanpumep, Koraa
poa HbIl) 3anaca kucrnopoga mnocne aspoTeHka WU
€CTEeCTBEHHOW aspauuu Ha nocreayrLmnx
CTaausxX OYUCTKM OKasblBaeTcs HedocTa-
TOYEH
4, B3seweHHble  Bewe- | PacueTHbin (TI BOCB) -
ctea
5. BIMKs PacueTHbin (TI BOCB) -
6. BMKony PacueTHbIn (nceBgopacyeTHbin) | o cyTy, B pacyeTax Mcrnonb3yeTcs Benu-
ynHa BIKg, Tak kak peanbHble AaHHbIE XU-
MMWUYECKOro aHanmsa npucyTCTBYHOT UMEHHO
ans atoro nokasarend, a blKq., Ha npak-
TUKe onpeaensieTcs peako
7. XMK PacuyeTHo-Ha3Ha4YaembIn TeopeTnyeckn pacyeT BO3MOXEH, HO Ha
(TrN BOCB) npakTuke He npou3BoguTcs. CMbICn noka-
3aTensa gns UCXOZHOW M ounweHHon MCB
pasnuyaeTcs. [NpUMeHUTENBHO K MCXOOHON
FCB saBnsietca ananorom BIKs n moxeT
ObITb MCMONb30BaH B pacyeTax CoopyXe-
HU BUONOrNYECKON OYNCTKM.
[MpyMeHNTENBbHO K O4MLLEHHOW BoAe Xa-
pakTepu3yeT OuoHepasnaraemble OpraHu-
yeckue BellecTBa
8. A30T aMMOHUNHBIN PacueTHbin (T BOCB) -
9. A30T HUTPUTOB PacueTHo-HasHauyaembin (Tl | PacyeT BO3MOXEH, HO Ha MPaKTUKE NPOu3-
BOCB) BOOMUTCSH peako
10. | A30T HMTpaTOB PacueTtHbinn (T BOCB) -
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Crartyc nokasatens

HavumeHoBaHue
Ne B NpaKTMKe NpOeKTMPOBaHUS MpumeyaHuns
nokasaTtens
ocrcs
11. O6wwmn asot PacueTtHbIn B Poccuinckon  depepaumm  He HOp-
MupyeTcss B BOAHbIX obbekTax. OpHako
BeCcbMa BocTpeboBaH ANnd TexHomorude-
Ckux pacyetos coopyxeHun BOCB
12. | docdop docdaTtos PacuetHbin (TT1 BOCB ) —
13. | O6wwun docdop PacueTHbIn B Poccuiickon depnepaumm
He HOpMMpyeTCst B BOAHbIX 0O6bekTax. Oa-
Hako BecbMa BOCTpeOOBaH AONsl TEXHOIIO-
rmyecknx pacyeToB coopyxeHunin 6OCB
14. |CMNAB HasHavaembliin TeopeTnyeckn pacyeT BO3MOXEH, HO Ha
npakTuKke He npou3BOAMTCH, B CBA3U C
OY€Hb HM3KOW TOYHOCTbIO B MONTy4aeMOM B
ouneHHblx CB pguanasoHe KOHLUeHTpa-
unm
15. |HedTenpogykrbl HasHauyaembin To xe
16. | deHonbl HasHauyaewmbii To xe
17. | AntoMuUHWA HasHauyaembin MeToguka pacyeTa oTcyTCTBYET
18. Menob Ha3Hnauyaembin MeToauka pacyeTa oTcyTCTBYET
19. |Hwukenb HasHauvaembIi MeToauka pacyeTa oTcyTCTBYET
20. |P1yTb HasHauvaembii MeToauka pacyeTa oTcyTCTBYET
21. Kagmun Ha3Hnauyaembin MeTtoauka pacyeTa oTcyTCTBYET
22. Xpom obuymn Has3Hnauyaembin MeToauka pacyeTa oTcyTCTBYET
23. | LwuHk HasHavyaembin MeToauka pacyeTa oTcyTCTBYET
24. |Obwas MuHepanuaa- | HasHavaemblii OdhdekT oumcTkn HasHavaeTcsa 0 %
uua
25. | Cynbdathl HasHnavaembii OdhekT 04NCTKM Has3HaYaeTcs paBHbIM
0%
26. | Xnopugbl HasHavaembin OddhekT 0UNCTKM Has3HaYaeTcs paBHbIM
0%
27. | CepoBopgopon HasHayaembii -
Mukpoburonornyeckme nokasarenu
28. | Obwue konndOopMHbIE | OMMMPUKO-PACHETHbIN Mcnonb3yloTcs aMnNupuyeckn yCTaHOBIIEH-
GakTepun Hble BEMYMHbI MIHTEHCMBHOCTM 06paboTKy,
obecneunBaiLLme TpebyeMble 3Ha4YEHUsI
29. | Konudparu (no chary Mz) OMMMpPUKO-pacHeTHbIN To xe
30. |TepmoTonepaHTHblE OMNUPUKO-pacHeTHbIN To xe

konndgpopmHble HakTe-

pvn
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Crartyc nokasatens
HavumeHoBaHue
Ne B NpaKTMKe NpOeKTMPOBaHUS MpumeyaHuns
nokasaTtens
ocrcs

31. |dekanbHble CTPENTO- | AMMUPUKO-paACHETHbLIN To xe
KOKKM

32. |[laToreHHble MUKPOOP- | SMMUPUKO-paCHETHbIN To xe
raHn3mbl

33. | XKusHecnocobHble K- | OMMUPUKO-paCHETHbIN To xe
ua renbMMHTOB (acka-
pva, BRnacorna,s, TOK-
cokap, cacuuon), OH-
kocdepbl TeHuup U
XM3HECNOCOOHbIE  UK-
CTbl MATOr€HHbIX KK-
LUEYHbIX MPOCTENLLNX

34. OHTEPOKOKKM U CTa- | SMMUPUKO-paCcCHETHbIN To xe

hUNNOKOKKK

lMepeyveHb pacyeTHbIX NOKasaTenen 3arpsasHaLWmMX BeWwecTB NPUMEHUTENBHO K hnan-
Ko-Xxummyecknm metogam oumnctkm MNCB cywectBeHHO yxe. pu NpoeKkTMpoBaHUM Kak pac-
YeTHble MoKasaTenu WCMoNb3yT TOMbKO B3BELUEHHble BelwecTBa W HedTenpoayKThl,
ocCTasbHble NoKasaTenn — 3MNUPUKO-pacyeTHbIE UNN Ha3HaYaeMmble.

MpUMEeHNTENBHO K MCMNOSb30BAHUID MApKEpPOB ANS SMUCCUW B Apyrve cpedbl cylie-
CTBEHHO criegytollee: coaepxaHue TOKCUYHbIX BelwlecTB B ocagke CB onpegensetcsa Te-
MM Xe pakTopamu, YTO M COCTaB CTOYHbIX BOA (MonagaHue u3 pasfiyHbiX UCTOYHMKOB, C
pasnMyHOM BPEMEHHOW NEPUOANYHOCTLIO). [103TOMY HM OQHO M3 HUX HE MOXET WUCMOSb30-
BaTbCHA B KQYECTBE MapKepHbIX BELLECTB.

B obnactn mmnkpobuonornyecknx sarpsasHeHMm MHANKATOPHbIM (HEe MapKkepHbIM) noka-
3aTenemM Ans OYULLIEHHbIX CTOYHbIX BOA, SIBAISKOTCA TEPMOTONEpPaHTHbIE KONUGOPMHble Gak-
Tepumn (TKB). VX Hannune o3HavyaeT BO3MOXHOCTb MPUCYTCTBUSA BCEX OCTalbHbIX 3arpsi3He-
HUM aTton rpynnbl. OgHaKo MHAOPMATUBHOCTL OTCYTCTBUSA (MPUCYTCTBUSA B npegenax npe-
AenbHo gonyctumoro cogepxanusa) TKb 3aBucuT oT npumeHseMoro metoga obessapaxkusa-
Hna. Tak, npumeHeHne obe3sapakmBaHWA XMOPOM HEAOCTAaTOYHO IPAEKTUBHO MPUMEHU-
TenbHO K BMpyCcaM U LMCcTaM NpoCTEeNLLNX.

MpuMeHNTENBHO K 3aMUCCUSIM B aTMocepy cuTyauus onvcaHa B nogpasgene 3.3.

MapkepHbIM BeLLECTBOM 3arpsi3HeHUs1 Bo3ayxa Bblobpocamm OC 'CB siBnsieTcs cepoBofo-

poa.
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3.2 Copocbl B BOAgHbIe O0BbEKTbI

3.2.1 Copocbl OT COOPYKEHUN OHYUCTKN FOPOACKMX CTOYHbIX BOJA
3.2.1.1 OueHka hakTUYeCKNx cOpPoOCcCoB NO AaHHbLIM aHKeT

[nsa oueHKn aMMUCCU NPUHATLI BO BHUMaHWe AaHHble o6bektoB OC 'CB, akcnnyarta-
UMSA KOTOPbIX, COrMacHo MHopMaunm 13 aHkeT, OCYLLeCTBSeTca Hagnexawmm obpasom.
N3 aTon BbIGOPKM, B CBOK ouvepedb, MPUHATHI BO BHMMaHWE aHKeTbl, AaHHble KOTOpbIX
He BbI3blBaOT BblpaXXeHHbIX COMHEHUI B COOTBETCTBUN AENCTBUTENBHOCTN.

B pesynbTaTte npoBefeH aHanua no 3arpAa3HeHHocTn cbpocoB no 200 obvektam, an-
KeTbl KOTOPbIX MPOLWN NpeaBapuTenbHbIn OTOOP MO AOCTAaTOMHOCTM M LOCTOBEPHOCTU AaH-

HbIX.
3.2.1.1.1 B3BelLueHHbIe BellecTBa

Mockonbky okono Tpetben Yactn Bcex OC CB cTtaHumm ocHalleHbl COOpYXeHUSIMHN
AOOYMCTKM, KOTOpble NpeAcTaBfeHbl B OCHOBHOM 3€PHUCTbIMU (hunbTpamu, bruopeakropamm
C epLLOBON 3arpy3kon n buonpygamu, 10 A4S OLEHKM BIIUSHUSA AOOYUCTKU ANSA CTaHUMIW Npo-
nssogutenoHocTblo MeHee 100 Thic. M3 B CyTkM (Hanbonee penpeseHTaTMBHas BbibopKa)
OLIeHMBAsnocb Ka4yeCTBO OYUCTKM MO B3BELUEHHbIM BELLECTBAM ANS COOPYXXEHUN, UMELLNX
A00YNCTKY 1 paboTatowmx 6e3 OOYMCTKN. DTN AaHHbIE NPeACcTaBleHbl Ha pucyHke 3.1.

Xopowlo BUgHO, 4YTo B AnanasoHe ot 5 go 20 mr/n pacnpegeneHne B3BELLUEHHbIX Be-
LLIECTB B OYMLLEHHOW BOAE NpaKkTUYEeCKU coBnagaeT Ans CTaHUMW, MMEKLWMX OOOYUCTKY U
paboTaloLwmx TONbKO CO BTOPUYHBIMU OTCTOMHUKAMM.

Ana 25 % pacCMOTPEHHbIX CTaHUUKW OO0YMCTKA OEACTBUTENbHO NO3BOSISET Mnonyvatb
OYULLIEHHYIO BOAY C KOHUEHTPaUMSMWN B3BELUEHHbIX BELLECTB MeHee 7 Mr/n, 4YTo COOTBET-
CTBYET XOpOLWOo paboTalowmnmM COOPYKEHUAM AOOYUCTKU, B OCTasbHbIX CIlyYasix CyLLeCTBYHO-
LLIe COOPY>KEHNA OOYNCTKU He IPEKTUBHDI.

[Mocne BTOPUYHBIX OTCTOMHUKOB, 6€3 MCMNONb30BaHUA COOPYXEHWA OOOYUCTKU, Ha
80 % COOpY>XEHUN Ka4yeCTBO OYMCTKM MO B3BELUEHHbIM BellecTBam He 6onee 15 mr/n, 4to
cooTBeTCcTBYEeT HopMaMm npoektmpoBaHust B CCCP. T.e. 80 % coopyeHuin Npou3BoaUTENb-
HOCTbO MeHee 100 TbiC. M® B CYTKM [OCTUraloT MPOEKTHOrO KauyecTBa OYUCTKU MO B3BELLEH-
HbIM BeLlecTBaMm.

Bonee Toro, 70 % O4YMUCTHBLIX COOPYXEHUN paboTalT C BbIHOCOM B3BELUEHHbIX Be-
wecTtB meHee 10 mr/n. 3TO nokasbiBaeT, YTO NPU HU3KOW Harpy3ke Ha BTOPUYHbIE OTCTOMHU-

KW O4YMCTKa CTOKa BenmymHa MeHee 10 Mr/m MOXeT AOCTUraTbCA C BbICOKOW CTeneHblo
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HaaeXHoCTW. [laHHbIN BbIBOA HE MPOTUBOPEYUT 3aKOHOMEPHOCTSAM, UCMNONb3yeMbIM NpU pac-

yeTe BTOPUYHbIX OTCTOMHWKOB.
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PucyHok 3.1 — KymynsaTuBHasi KpuBasi 06eCrne4eHHOCTM KOHLIEHTPpaLMK B3BELLEHHbIX

Bewects Ans OC 'CB ¢ MMM mexee 100 Thic. m3/cyT

MpumeyaHne — 3gecb 1 ganee napaMeTp «BCTPEYAeMOCTb BEMYMHbI MoKa3aTens» o3Hava-
eT, YTo, HanpumMmep, Ha ocu Y (ocu opauHaT) Ans konmyectsa Y1 npoaHanuanpoBaHHbIX 0OBEKTOB
BeNMYMHa JaHHOro nokasaTtens coctasngaet He 6onee X1 mr/n (no ocn abeuunce). T. e. u3 rpaduka Ha
pucyHke 3.1. cneayeTt, 4to Bce 100 % 0b6bekToB 6€3 4OOYUCTKM UMEKT coaepXaHue B3BELUEHHbIX
BellecTB meHee 60 mr/n, 80 % — meHee 15 mr/n, npumepHo 28 % — meHee 5 mr/n n 1. n. N Hao6o-
poT, Ha 90,3 % 00BLEKTOB C JOOYNCTKOW CoAepKaHne B3BELLUEHHbIX BEWECTB He npesbiwaeT 20 mr/n
nm6o 10 % ob6bekToB 6€3 OOUNCTKM XapakTepU3yoTCa COAEePKaHNEM B3BELUEHHbIX BELLECTB CBbille
25 %. Pasnunua BennuunH (Y2-Y1), %, COOTBETCTBYET BCTPEYAEMOCTW BeENUYMHbLI X B AuanasoHe
(X2-X1). Hanpumep, ans o6bekToB 6e3 4OOYNCTKN COAepXKaHMe B3BELUEHHbIX BELLECTB B AMana3oHe
5-10 mr/n coctaBngaeT 70 % — 30 % = 40 % o6beKkTOoB.

M3 pucyHka 3.1 cnepyeT, 4To B Ananasoxe MMM 100-300 Tbic. M® B cyTku 80 % coopy-
XXeHnn obecneymBaloT NMPOEKTHOE KavyecTBO O4nCTkM Ao 15 mr/n n 60 % — meHee 10 mr/n.
Ons MM 6onee 300 Tbic. M®> B cyTku 70 % CTaHUMI yKNagblBalOTCst B NPOEKTHble 15 mr/n.

C] eKTUBHasa Joo4nctka HabnogaeTcs meHee Yyem B 10 % crniyyaes.
y
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3.2.1.1.2 BMNKs n XNK

O1 30 % po 45 % coopyxeHun obecneumnsatot BIMKs meHee 5-6 mr/n, 4To cBA3aHO B
OCHOBHOM C CYLLECTBEHHOWN HEAOrpy3KOM COOPYXEHU, NPpU4YEM BEpXHEE 3HAYEHNE OTHOCUT-
cs kK OC ¢ MMM meHee 100 Tbic. M> B CyTKW, 3arpy3ka KOTOPbIX B CPeaHEM Huxe. KayecTBo
ouncTtkm oo 10 mr/n obecneunBaeTcs HagexHo Ha 60 % — 75 % COOpPYXEHUN N MOXET BbITb
OLEHEHO KaK Xopolunh pesynbTat gns paboTbl CO BTOPUYHbIMM OTCTOMHMKamMu. KavecTBo
ouncTkm 0o 15 mr/n (npoektHas BenuunHa gnss OC coBeTCKMX BPEMEH NOCTpPonkn, 6e3 ao-
ounctkm) obecneumBaetca Ha 85 % — 95 % CTaHUMIA (BEpPXHEE 3HaYeHue — Takke AOns
HWxHero ananasoHa [1I).

CyuwecTtBeHHO borblue pasbpoc gaHHbIx no XIK (cMm. pucyHok 3.2). OcHoBHOWM auana-
30H Benu4unHbl XIK, xapaktepHbin ns 50 % cnydvaes, coctaBndet oT 30 go 60 mr/n. OgHako
B OTNun4Yme OT B3BeLLeHHbIX BewecTB 1 blMNKs BennumHa XK 3aBUCUT HE TONbKO OT rNyOuHbI
OYUCTKM MO OPraHMYEeCcKUM BeELLECTBaM, HO U OT cOCTaBa MCXOAHON BOAbl — BGUOHeoKncnsae-

Mo yactn XI1K, koTopasa un gaeT gononHutenbHbin pasdpoc XINK B ouneHHoM Boge.
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PucyHok 3.2 — KymynatueHas kpusas obecneveHHocTn XK ans
OC I'CB c NN mexee 100 Tbic. M3/cyT

3.2.1.1.3 BuoreHHbIle 3aneMeHTbl

PacnpepeneHne KoOHUeHTpauui GUoreHHbIX anemeHToB (cbopm asoTta u docdopa)

npuBeaeHo B Tabnuue 3.5.

142



Tabnuua 3.5 — PacnpeaeneHune KOHUEHTpaunin GnoreHHbIx anemeHToB (doopm asoTta u docdopa)

3arpssHstoLee Be- AunanasoH PacnpepeneHne 3arpssi3HeHHOCTM Mo dopmam
LecTso 3arpA3HeH- asoTta n cdoccopy docdaTtos, %, ansa OC c 1M1
HOCTW, Mr/n bonee 100-300 TbIC. M3/cyT meHee 100 ThbiC. M3/cyT
300 Tbic. M°/cyT
Metee 1 30 35 38
1-2 30 15 28
AMMOHUWINHBIN a30T 2-3 16 15 4
3-10 19 27 15
Bornee 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 HUTpPUTOB
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
doccop dhocatos  |1-1,5 17 17 6
1,5-2,5 17 30 35
Bonee 2,5 38 10 35

[aHHble Tabnuubl 3.5 No3BoONAT caenaTtb creaywmve BolBOAbI:

a) KacaTenbHO HUTPUUKaALNN:

- Ha 50 % — 65 % cTaHuM NPOUCXOOUT HUTpUUKaLMA OO0 OCTAaTOYHOro coaep-

XaHUS1 aMMOHMMHOIO a3oTa MeHee 2 Mr/f, YTO MOXHO OXapaKTepPM30BaTb KakK XOpPOLUUA pe-

3ynbTaT. [MpMynMHON 3TOro B OCHOBHOM SABMSIETCS HEOorpyska COOpYXeHun Gronornvyeckomn

O4YUCTKM MNP OOCTATOYHOM KOoJIn4ecTBe Kncrnopoaa,

- Ha 15 % — 27 % cTaHuMn HUTpUdUKaLMA NPOUCXOOUT YaCTUYHO;

-Ha 5 % — 15 % cTaHuun HUTpUdUKaLuna NPoncxoauT HeyaoBNeTBOPUTESTbHO;

6) kacaTenbHO AeHUTpPUdUKaLNN:

- [ONS CTaHUMI, Ha KOTOPbIX coaepkaHue a3oTa HUTPaTOB He npesbiwaeT 10 Mr/n

(40 % — 60 %), cyLeCTBEHHO BbllLe OONN CTaHUMA, HA KOTOPbIX BHEAPEHa TexXHonorusa ge-

HUTpudmkaumm (10 % — 20 %). 3To pasnuyme MOXeT ObiTb BbI3BAHO CreayoLWnMMM Npuymn-
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HaMu: Hepa3BUTOW HUTPUdMKaLNEN, NPU KOTOPOM a30T B OCHOBHOM OCTaeTCs B BUAE aMMO-
HunHoro (5 % — 15 %), cumynbTaHHOW AeHUTpudukaumen (CM. HUxe);
- Ha 15 % — 35 % OC 6anaHc obpa3oBaHUs 1M yganeHus HATPaToOB NPUBOANUT K UX

coaepxaHuto cebiwe 15 mr/n;

B) KacaTefnbHO yaaneHus obLiero asoTa.

KoHueHTpauusa obuwero azota Ha OC npakTnyeckm He KoHTponupyeTcs (Kpome 60rb-
Len YyacTn oOBHEKTOB, HA KOTOPbLIX peanu3oBaHo yaaneHue asota). [Ana oueHkn acdbdekTns-
HOCTM ydaneHust asoTa KOHUeHTpaumm obulero asoTa Obinn NosiydyeHbl U3 OaHHbIX aHKeT
cnegyoowmnm obpasom:

- BXo4sALWwmMm obwmnm a3ot — Kak 1,25 oT KOHUeHTpaumm ammoHurHoro asoTta (n. Ceoaa
npasun [8]);

- 06WMIM a30T B OYULLIEHHOWN BOAE — CYMMbl BCEX TPEX MUHEPanbHbIX dopm + 1 Mr/n
(OpMEeHTUPOBOYHOE COAEPKAHME OPraHNYECKOro a3oTa).

PesynbTaThl OueHKM pacnpeneneHms aeKkTMBHOCTU yaaneHus asoTa NpuBeOeHbl
Ha pucyHke 3.3. BaxHo noHumaTb, 4TO Npouecc BO yganseT as3oT Ha NPUPOCT aKTUBHOIO
una (BxoguT B coctaB bakTepun npu noTpebneHmm opraHMYeckoro BELECTBA) B KONMYECTBE
5-10 mr/n. Mpwn cpegHen koHueHTpauumn obuiero aszota 30—-35 mr/n 6asoBast 3 PEKTUBHOCTb

yhaneHus asoTta Haxoautca B ananasoHe 15 % — 35 %.

BcTpevyaemocts, %
= 0
o o

30 40 50 60 70 80 90 100

S¢dekTMBHOCTD yaaneHus, %

a) [ina OC 'CB ¢ MM 6onee 300 Tbic. M*/cyT
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PucyHok 3.3 — KymynatuBHasg kpuBas obecnevyeHHOCT! appekTMBHOCTM yaaneHus

obLero asoTa

AHanunsnpys rpacdumkun, MOXHO caenaTb CreayoLline BolBOAbI:

- yoaneHue asoTa Ha npupocT una (6e3 nposBneHu aeHutpudukauumn), B npegenax
BbllLeyKka3aHHbIX 35 %, 06bsACHSET, cooTBETCTBEHHO, 10%, 28% 1 30 % npoaHanuM3MpoBaH-
HbIX CIy4aes;

- Bblpa)X€HHOEe yaaneHne a3oTa (xapaktepusyemoe kak bonee 65 %) obecneunBaeTtca
Ha CTaHUUAX C NPOEKTHOM NPOM3BOAUTENIbHOCTbIO:

- 6onee 300 TbIC. M¥*/cyT — 25 % OC (cpeawn Hux gonsa ¢ BHO — 20 %);
- 100-300 TbiCc. M¥/cyT — 12 % (gons ¢ bHO — 16 %);
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- meHee 100 Tbic. M*/cyT — 25 % (gons ¢ bBHO — 14 %).

Mpwn atom cornacHo Tabnuue 1 (rpada «JeHnTpudunkaums») Gnonornyeckas ovmcTka
¢ yoaneHvem asoTa (BH[) npumeHseTtca, cootBeTCcTBEHHO, Ha 20 %, 16 % 1 14 % o06bekToB
no rpynnam M. Taknm o6pa3om, NPOLEHT BCTPEYAEMOCTUN BbICOKOM 3hpekTMBHOCTN yaa-
neHus a3oTa NPUMEPHO COOTBETCTBYET KONMNYECTBY CTaHUMIA C BHEAPEHHBIM NPoLeccoM Ae-
HUTpUdUKaLMW.

OctanbHble 55 % — 65 % coopyxeHun paboTaloT ¢ yaaneHunem asota oT 35 % Ao
65 %, T.e.pe3ynbTaToM, KOTOPbIN MOXET OblTb AOCTUTHYT MNPU CaMOMPOWU3BOSILHOW WN
HanaXxeHHoON OeHUTpUdUKaumm nytem U3MEHEHUSI KUCITIOPOAHOro pexuma B adpoTeHKax,
HEe MMEBLLMX NO NPOEKTY 30H AeHUTPUUKaLMN.

r) KacaTenbHO coaepXaHus HUTPUTOB:

- Ha 35 % — 45 % OC copepxaHune HUTPUTOB He npeBbiwaeT 0,1 mr/n;

- Hanbornee 4YacTo BCTpeyaeTCH KOHUEHTpaumsa B amanasoHe 0,2—-0,5 mr/n;

- cogepxaHue Bbiwe 0,5 oTMevaeTcsa BeCcbMa peakKo;

- C y4eTOM 3TUX [AaHHbIX HET HUKaKUX ocHoBaHui onpefensTtb BennuuHy MOKquexos
(0,02 mr/n) kak uenesoe 3Ha4veHne T BOCB;

[) kKacaTenbHO cogepxaHust bocdaToB:

- XOTA TexHonorven ypaneHus dgocdgopa ocHaweHo 8 % — 10 % coopyxeHun,
KOHUeHTpaumn cdocdopa occatoB meHee 1 mr/n gocturatotesa Ha 19 % — 28 % coopyxe-
HUM. B uenom Takon adpdpeKT Bbi3biBaeT onpeneneHHble BOMPOChl, XOTA B psge CryyaesB
yaaneHue docgopa MOXET MpoMcxoauTb Ha HeobopyaoBaHHbIX Af11 3TOrO OYUCTHbLIX CO-
OPYXXEHUSIX, Hanpumep, Npu cbpoce B CeTb 3HAYMTENBbHOMO KONMYECTBA Xenesa Unu antoMmm-
HUA C BOO4ONPOBOAHbIMM ocagkamu. Ha ocTtanbHbix 80 % coopyxeHu Heobxoaumo ynyud-
LaTb TEXHOSIOMMIO C NepexooM Ha yaaneHune docdopa;

- 8o 40 % OC cbpacbiBaloT 3HauuTENbHbIE KOHLEHTpauumn doccopa dochaTtos —
cBbiwe 2,5 mr/n.

B uenom, nogBogs UTorm paccMoTpeHust hopm as3oTa B OYMLLEHHOW BoAe, cnepyet
OTMETUTb, YTO Ha MHOIMMX CTaHUMSIX OOCTMraeTcs 4YacTudHoe yaaneHue asota. Cnegyert
NpeanonoXuTb, YTO 3TO NpoMcXoauT Grnarogapst HanMUUIO 30H C HU3KUMUK KOHLEHTpaunamm
Kncnopoga. 3ToMy cnocobCcTByeT:

- cywecTtBeHHasn Hepgorpyska OC TCB no pacxogy, pa3smuBlUasiCa B pesynbTaTe CHU-
XeHuns BogonotpebneHns, no3BonaLwas yBenumunTbe BpEMSA KOHTAKTa CTOYHOW BOAbl C ak-
TMBHbBIM UJTOM 1 NO3BONAIOLLAS pa3BUBaTbCS Npoueccam HUTpPUUKaumm;

- HeyJOBNETBOPUTENBHOE COCTOSIHUE adpaLNOHHbIX CUCTEM M HEBbLICOKWE KOHLIEHTpa-

U1 paCTBOPEHHOIo KmMcriopoga BO MHOIMNX M3 BbllLEONMUCaHHbIX CllydaeB TakXKe npmuBoaAUT K
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pPas3BUTUIO CUMYNbTAHHOW (OOHOBPEMEHHOWN) AEHUTPUGMKALMA N CHUXEHMIO obLlero asoTa
Ha 5-7 mr/n. B cutyaumnsax ¢ HEBBLICOKMM YPOBHEM coaepkaHus obLliero asota M BbICOKAM
BpeMeHeM npebbiBaHWs B adpOTEHKaX 3TO MOXET NPMBOAUTbL K AOCTVXKEHUIO LieNeBbIX MOKa-
3aTerneun nNo coeanHeHUsM asoTa. HeBbiCcoKas Harpyska Takke nossonset (Npu CBOeBpPEMEH-
HOM BbIBOAE W3ObLITOYHOro una) nonyvatb xopowwue pesynbtatbl No BI1Ks 1 B3BELLEHHbIM
BelllecTBaM.

Kak npaBuro, B 3TUX CUTyauUMUAX KOHLEHTpaumnsa asoTa aMMOHUAHOIO B OCHOBHOM CO-
ctaBngdeT oo 3 mr/n, aszota HuTpaTtoB 8-15, HUTpUTOB — MeHee 0,3 Mmr/n, cogepxxaHme goc-
dopa ocdaToB B OUMLLEHHOW BOAE TAKKE HEBESNKO N HE NPeBbILAaeT 2 Mr/n.

B panbHenwem aHanua3e 3Ta BO MHOIOM BbIHYXOEHHO CrOXMBLUAACA TEXHOMOorus,
4yT1Obbl OTNMYUTL ee oT BH, nmernyetca BHYC — rnybokas Guonorndyeckas ouncTka ¢ HUT-

pudurkaumen n YacTUYHON CUMyNbTaHHOW AeHUTPUGUKaALNEN.
3.2.1.1.4 TexHOreHHble 3arpsisHeHUsA

[laHHble MO CoAep)KaHU TEXHOFeHHbIX 3arpsi3HEHU B OYULLIEHHOW BOAE NPUBELEHDI
Ha pucyHke 3.4. B ctatuctmnyeckyto o6paboTky Obinn BKIHOYEHbI Te 3arpsisHsilone Belle-
CTBa, NO KOTOpPbLIM NMPUCYTCTBOBaNna [ocTaTovyHas Ansi aHanu3a Bblbopka. B Hee He Gbinn
BKIIOYEHbl HUKENb, XPOM, PTYTb, MO KOTOPbIM KONMYECTBO [AaHHbIX ObINO CyLIeCTBEHHO

MeHbLLE.
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PucyHok 3.4 — KymynsiTuBHble KpuBble 06ecneyYeHHOCTN KOHLEHTPaLMA TEXHOTEHHbIX

3arpsi3HEHUN B OYMLLIEHHONM BOAE, MKI/N
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O600LieHne NHDOpMaLMN NO COAEPXKAHUKD TEXHOTEHHbIX 3arpsi3HEHUN B OYULLIEHHOW

"CB 1 no achbhekTMBHOCTM NX yaaneHust npuseaeHa B Tabnuue 3.6.

Tabnuua 3.6 — CBogHble faHHble NO yAarneHno TEXHONEHHbIX 3arpssHeHnn ns 'CB

MAKoe6x0s MK/ /% 06b- | OcHOBHOWM AnanasoH
OcHoBHOM ananasoH KOH-
€KTOB, re OHu JocTtura- achpekTnBHOCTHM
3arpssHa- | LeHTpaumm B OYULLLEHHON
toTCcH B ounteHHon FCB / | yaaneHus, % / ko-
wee BOAE, MKr/n /KOnM4yecTBO KommeHTapuu
KPaTHOCTb MPEBbILLEHNS nMYecTBO
BELLECTBO 006BbEKTOB B 3TOM AMana-
MNOK BepxHen rpaHnub 06BHEKTOB B 3TOM
30He, %
OCHOBHOIO AManasoHa AvanasoHe, %
Keneso 30-300/85 100/20/3 70-99/80
Kagmun 0,02-0,2/83 5/100/- 80-99/74
Menb 2-10/84 1/0/10 70-99/83
Hedtenpoayk-
crenpony 20-180/90 50/15/3,6 90-99/81
Thl
0,01
CepoBopopon 0-5/91 99,5-100/75
(otcyTcTBKe)/37/500
ClAB 30-160/84 100/58/1,6 90-98/81
Ewe ansa 33 %
06bekToB agh-
(PeKTMBHOCTb
deHornbl 0,15-3,5/87 1/29/3,5 96-99,8/45 ot 70 % po
95 %, 6e3 Bbl-
PaXKEHHbIX
MaKCMMyMOB
LinHk 10-50/81 10/6/5 50-96/84
CsuHel 0,05-5,5/90 6/100/— 5-85/54 Octanb-
Hble 46 %
0OBbEKTOB
nmeroT agp-
EKTUBHOCTb
yaanexHus ot
0% po 100 %,
npw paBHO-
MEpHOM  pac-
npegenexnn
MapraHey, 0,5-50/50 10/26/5 70-100/65
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HaHHble no OC Mocksbl n CaHkT-lNeTepbypra [11] no yaaneHuto antoMUHUS, HUKENS U1
Xpoma npuseaeHbl B Tabnuue 3.7. JaHHble npuBeaeHbl 3a 3 roga ana OC r. Mocksbl (8 °C n

nx otaenbHbIX 6nokoB) n CaHkT-MNeTepbypra (5 °C).

Tabnuua 3.7 — Yoanenune antoMuHus, Hukens n xpoma no OC Mocksbl 1 CaHkT-lNeTepbypra

O hekTUBHOCTL yaaneHus 3arpsisHALLMX BelwecTs, %
HaceneHHbIn NyHKT
Hwukenb Xpom AnOMUHUA
Mocksa 50/71 85/93 93/97
CaHkTt-leTepbypr 40/54 HeT gaHHbIX 59/80

I'Iepe,u, qepT0|7| — MUHUMallbHOE 3Ha4YeHue, nocrne 4epTbl — cpeaHee 3Ha4YeHne.

PesynbTatbl aHanusa, npveBefeHHble B Tabnuvuax 3.6, 3.7, NO3BONAT caenaTb cne-
AyloLime BblBOAbI:

1) ana 6onblIMHCTBaA paccMaTpuBaeMblX 3arpsi3HEHWA [aXe OCHOBHOW [uana3oH
pa3bpoca KOHLEHTpaUUN B OYULLLEHHON BOAE COCTaBMNSIET NOpsAoK 1 Bonee, TONbKO Ans Me-
AN 1 uuHKa — nonnopsgka (B 5 pas). lNpuyem npakTnyeckn ans Bcex 3arpsisHEHUA BHYTPU
3TUX Anana3oHOB OTCYTCTBYIOT AnanasoHbl bonee Yyactom BCTpeYyaeMoCTu 1 pacnpegeneHme
BEJIMYMH HOCUT BO MHOTOM PaBHOMEPHbLIN XapakTtep. T. e. Ans 9TuX 3arpsi3HEHNN HEBO3MOX-
HO HKM onpeaenuTb Hanbornee BEPOATHbIE, HU NPeAENbHbIE KOHLEHTPpAUUM B OYULLIEHHOWN BO-
Ae. OTO NO3BOSISIET YTBEPXKOATb, YTO KOHUEHTpaLMU TEXHOTEHHbIX BELLECTB B OYMLLEHHOM
BOAe He MOoryT ObITb NPeaAMEeTOM TEXHONOMMYECKOro HOPMUPOBAHUS;

2) hakTnyeckne BENMYUHBbI KOHLEHTpaUMA MNPaKTUYECKM HUKAK HE COOTHOCATCHA C
nﬂ.Kpblﬁxos:

-N0 ABYM BellecTBaM — KagMWIO U CBUHLY, Ha Bcex npobax pocTturarTcs
nﬂ-Kpquoa;

-N0 OBYM BewectBam — MeauM W LUMHKY MPaKTUYEeCKM HM Ha OOHOM OObekTe
NAKowexos HE AOCTUratoTCA. [Ana meam dukcupyeTcs Havbornbluasi KpaTHOCTb MpeBsbllle-
HMSA — B 10 pa3 no BepxHen rpaHuLe OCHOBHOIO AMana3soHa;

- MO NATU TEXHOrEeHHbIM BellecTBaM (HedpTenpoayKThl, Xeneso, MmapraHey, ¢eHo-
nbl, cepoBopopof) BepoATHOCTb pocTukeHns [MOKquexes coOcTaBnser 15 % — 37 %,
T. €. ABNsAeTCcs HeOONbLLIOW;

- no CIAB MOKwexes AOCTUraeTca Ha 58 % o06bEeKTOB;
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3) onst 6oNbLUMHCTBA TEXHOMEHHbIX 3arpsi3HEHMI OCHOBHOM AnanasoH 3¢ eKkTMBHOCTH
yaaneHnsa BecbMa BbICOK:

- AnNs Xenesa, KagMud, Mean U MapraHua, Xpoma, antoMUHUSA OH HaxoauTcs B Ava-
nasoHe 70 % — 99 %,

- ans HedTenpoaykTos, cepoBogopoaa n CINAB — 90 % — 100 %;

- Ans eHOoMNoB N UUHKa OOCTUraloTCHA BbICOKME 3HA4YeHUs, HO Auanas3oH BecbMa
pa3MbIT U Ha4YnHaeTca npumepHo ¢ 50 %;

- ANSA CBUHUA AManasoH 4Ypes3Bbl4aHO pasMbIT, YTO, O4HAKO, HE UMEeeT npakTuye-
CKOro 3HayeHus, Tak Kak Bce 3HaveHus HaxoaaTtcsa Hxke MNOKoexos;

- 3 PEKTUBHOCTb YAANEHUS] HUKENS HeBenvKa, CpefHue 3Ha4YeHUs COCTaBnsAT
55 % — 71 %;

4) onNa  OKUCNSIEMbIX TEXHOTEHHbIX 3arpsi3HEHUN yaaneHwe npoucxoauTt Havmbonee
a(hbpeKkTUBHO, YTO NOATBEPXKOAAET TeopeTnyeckue npeacTaBneHna No JaHHOMY BOMpocy, U3-
noxeHHble B nogpasgene 3.2. OgHako NpuyuHbl Bonee HU3KMX, HeXenv OCHOBHOW Anana-
30H, 3Ha4yeHU 3PPEKTUBHOCTU He M3yyeHbl. BecbMma BeposTHO, YTO OHU Bbi3BaHbl Horee
HU3KMMWN 3HAYEHUSIMU BXOASALLEN KOHUEeHTpaumu. [o3ToMy HET OCHOBaHWA YCTaHOBUTbL OIS
OKUCISEMbIX TEXHOIEHHbIX 3arpsA3HEHUA TEXHONMOrMYEeCKUn HOPMAaTMB MO HWXKHEW rpaHuue
OCHOBHOIo Anana3oHa adeKTUBHOCTU yaaneHus;

5) BCe Tskemnble MeTansbl XapakTepu3ylTcs BeCbMa LUMPOKUM OCHOBHbIM guanaso-
HOM pasbpocom acpdpekTnBHocTU: B npeaenax 30 % — 50 %. 3To 0AHO3HAYHO He NO3BONSAET
ncnosb3oBaTtb 3OMEKTUBHOCTD yaaneHnsa Kak TEXHOTOMMYeCKUn HOpMaTuB;

6) B LLlesIOM MOXHO cAaenaTb BblBO, YTO, HECMOTPS Ha TO, YTO BCE COBPEMEHHbIE TeX-
Hornormm ounctkm TCB He paccuyuTaHbl Ha yaaneHue TeXHOreHHbIX 3arpsi3HeHUn, ux ypane-
HMe npoucxoant BecbMa adhdeKkTMBHO. OKMUCNAeMble 3arpa3HeHnst yaansoTcs NpUMEPHO Ha
ypoBHe 06Lwmx opraHudeckux 3arpasHeHunin (no bBIKs), a Taxenbie meTannbl — B OCHOBHOM
CYLLECTBEHHO BblILLE, YeM a30T 1 pocdop Npu 0BbLIYHON TEXHOMOMMN BUONOrMYECKON OYUCT-
Kn;

7) oQHaKo, KOHUEHTpauMM TeXHOreHHbIX 3arpsisHEHUn B OYULLIEHHOW BOAe pacnpene-
NATCA cnydamHbiM 06pa3oM M Maro 3aBUCAT OT KOHLEHTpauui B MOCTynalwoLlen BOAE.
T. e. 3TOT npouecc npoucxoauT BecbMa 3(PEMEKTUBHO, HO HE MOXET KOHTPONMpOBaTbCs
cny>xbou akcnnyaTauuu.

C y4yeToM TOro, 4YTO B pasgenie 2 nokasaHo OTCYTCTBME TEXHOMOMMI1, uenesbiM obpa-
30M yOdanswoWwmnx TeXHOreHHble 3arpA3HeHus, U BbIWEN3NOXEHHbIX pe3ynbTaToB aHanuia
AaHHbIX TEXHONOrMyeckoe HOPMUPOBAHME KaK KOHLEHTPaLMA B OYMLLEHHOW BoAe, Tak 1 ad-

CbeKTVIBHOCTVI yoaneHnda Anda TeXHOreHHbIX 3arp;|3HeHvu7| npencrasndaeTcAa HEeBO3MOXHbIM.
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B npaktnyeckon pabote no HOPMUPOBAHUIO 3arpA3HAIOLLMX BELWECTB HAa OCHOBE TEXHONOM-
yeckux nokasatenen HOT HeoOxoQMMO OrpaHMyYMTLCA 3arpsAs3HALWMMK BelecTBaMmn — TI1
BOCB.

3.2.2 Copocbl COOPYKEHNN OHYUCTKN NOBEPXHOCTHbLIX CTOYHbIX BOA

OueHka cbpocoB [1CB npumBegeHa no AgaHHbiM YT «MocBogoctok» m

YT «Bogokanan CaHkt-lNetepbypra» B Tabnmuax 3.8 n 3.9.

Tabnuua 3.8 — AddekTnBHocTb paboTtel OC MNCB MNYI «MocBogocTok»

OddektnBHocTb | OcTaTouHOE cogepKaHue, Mr/n
yoaneHusi
Ne Tun coopyxeHust B3BeleHHbIX | Hedptenpoayk- | IMKOym *
nnasaoLLero
Mycopa, % BeLLecTB TOB
1 |MNpyAabl-OTCTONHUKM 100 10-15 1,5-2 21-50
2 | CoopyXeHust kaMepHoro Tuna 100 12-20 3-8 19-46
3 |lNeckonoBku 70 50-100 10-20 60-120
4 | luToBble 3arpaxkaeHus 90 40-70 5-10 33-64
5 | TOHKOCMOWHbIE COOPYXEHUS 100 8-10 1-2 6,6-12
6 | TOHKOCMOWHbIE COOPYXEHUSA C
100 8-10 0,1-1 2,1-7
BuoTexHonornen (INXopHus)
7 | CoopyxeHus rnyboKon O4NCTKM
100 2-5 0,05-0,5 0,8-3,5
(P0OC)
8 |labuoHHble unbTPaLMOHHbIE
100 3-7 0,1-1 1,1-6,4
COOpYyXeHusa ¢ buonnaTto

*Cwm. 3.2.4.

Tabnuua 3.9 — 3dpdekTmBHocTb paboTel OC MNMCB YT «BogokaHan CaHkT-MNeTepbyprax

dakTuyeckas CopepxaHue (Bxop, / Bbixod),
HaunmeHoBaHue npouseoau- Mr/n
CoctaBs OC
COOpYXeHus TenbHOCTb, B3BELLEHHbIX
HedTeNnpPoayKTOB
m/cyT BeLLecTs

MynkoBo-3 780 TopdhsHble PUNbTPbl — KBapLEBblE 107/4,9 6,9/0,31

PUNLTPLI — YronbHble PUNBLTPLI —

Y®-06e33apaxmBaHmne
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dakTuyeckas CopaepaHue (Bxopg / Bbixon),

HaumeHoBaHve | npovsBoau- mr/n
CoctaB OC
COOpYyXeHusd TEeINbHOCTb, B3BELUEHHbIX
3 HedpTenpoaykToB
m/cyT BeLLecTB Y
KonnuHo 1420 ["Opn30OHTanbHblIE OTCTONMHUKN — OBYX- 16,6/11,0 0,09/0,05

CcTyneHyaTble UnNbTPbI C 3arpy3kon 13

CUHTETUYEeCKOro martepuana

OCHOBHbIM HeJoCTaTKOM NPYAOB-OTCTOMHUKOB SBNSIETCH TO, YTO OHWU MPOEKTMpPOBa-
nmcb gns paboTbl B MPOTOYHOM pexume u  paboTaloT MO NpPUHUMMY OTCTOMHMKA-
BblTecHUTENS. J(deKkT 3afepXaHus B3BELUEHHbIX BELWEeCTB B TaKUX COOPYXEHUAX
He npeBblwaeT 20 % — 40 %, adpdekT Nno HedTenpoaykTaM O4YeHb Man. OTo 0ObsACHAeTCA
TeMm, 4To (no KpanHen mepe B MockBe n CaHkT-lNeTepbypre) 6onblas YyacTb B3BELUEHHbIX
BewecTB [NCB sBnseTca ovyeHb MenkogucnepcHon (4actuubl MMWHbI, NPOAYKTbl UCTUPaHUSA
AOPOXHOro NOMOTHA U aBTOMOKPbLILEK) U 0ceaaeT odeHb MeasnieHHo. bnarogaps cywecTBeH-
Homy cogepxaHuto CIAB (npudem mnx tem 6ornblue, YeM BbIlE KynbTypa coaepxaHusa [o-
POXHbIX MOKPbITUA) MNPOUCXOLAUT MPAKTUYECKN MOSHOE 3MyIbrMpoBaHMe HedTenpoayKToB,
NPenaTCTBYIOLLEE UX FPAaBUTALMOHHOMY OTAENEHUIO U KOanecLeHUnun.

Bonee Toro, ¢ yBennyeHmem pacxofa NOBEPXHOCTHOIO CTOKa, KOTOPbIN MMEeT MecTo
npv BbiNageHUN NHTEHCUBHbIX OOXAEWN, CKOPOCTb ABMXEHUSA BOAbI B HUX CYLLECTBEHHO BO3-
pacTtaeT 1 NPOUCXOAMUT BbIHOC paHee BblOeNEeHHbIX 3arpA3HEHNN.

B Havane akcnnyatauum OTCTOMHUKM KamepHOoro Tuna obecnevmBaloT addekT O4UCT-
KM CTOKOB MO B3BeLLEHHbIM BellectBam o 70 %, no HepTenpogyktam — He 6onee 10 % —
15 %. OpgHako nocnefyoLwasa aKkcniyatauns 3TUX COOPYXEHU npeacTtaBnseT 3HauuTenb-
Hble TpygHocTu. [Nocne 2—3 goxaen kacceTHble PUNbTPbl BLIXOAAT U3 CTPOS U ABMSAIOTCA UC-
TOYHWKOM BTOPUYHOIO 3arpsi3HEHNsI CTOYHbIX BOA,

Mpyabl-OTCTOMHWUKN, AOMNOSTHEHHbLIE TOHKOCMOWHBbIMK BrioKaMun, MMeoT Bonee BbICOKNI
aPdeKT OUYNCTKN CTOYHbIX BOA OT B3BELUEHHbIX BELWEeCTB U HeTenpoayKToB, HO Npu nepe-
MEHHOM YpPOBHE BOAbl B COOPYXEHUSAX Takke He obecnedqvBaloT Tpebyemoro kayecTtsa
OYUCTKM NMpU OTBEAEHUN B BOAHbIE 0O6BbEKTbl. DPIHEKTUBHOCTL CYLLECTBEHHO BO3pacTaeT npu
NCrNonNb30BaHNN peareHToB.

AHanns paboTtbl POC nokasasn, YTO NO OCHOBHbIM 3arpA3HAOLLMM KOMMNOHEHTaM [O-
CTUraeTcsl Henmnoxon adP@EKT OYUCTKM MO CPABHEHUIO C OPYrMMU CTaHUMSMWU, HO UMEKOTCH
bonblme npobnemsl ¢ aKCnnyaTaunen NONNCTUPOIbHbIX PUNBTPOB.

M3 aHann3a Heckomnbkux Havbonee 4acTto NPUMEHSIEMbIX TEXHOMOrMYECKUX CXeMm

OYUCTKM NOBEPXHOCTHbLIX CTOYHbIX BOA CleayeT, YTO NpakTn4eckn BCe OHU He obecneunsaroTt
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YCTaHOBJIEHHbIE Tpe6OBaHVIFI K Ka4eCTBYy OYUCTKN MNMpun oTBEAEHUN B BOOHbIE 00ObeKTbI pbl60-

X03MCTBEHHOro Ha3Ha4veHusa aaxe no TM10 MNCB.
3.2.3 UHTerpanbHas oueHKa cOpocoB B BOAHbIE OO BHEKTbI

O6ocHoBaHHas B pasgene 1 HeobxoammocTb obecneyeHust HanmbornbLUEN 3KOSOro-
3KOHOMMYECKON ahEKTUBHOCTM NMpun nepexone Ha HOT TpebyeT pa3paboTkm Kputepus Bbl-
6opa 06bEKTOB, HYXAaAKLWENCa B NnepBooyepeaHONn MmogepHusauun. [na atoro Heobxoanmo
NPUMEHATb CUCTEMY MHTErpanbHOW OLEHKM KayecTBa O4uLleHHOM Boabl. B aTomM kayecTtse
yaoOHO MCnonb3oBaTb CYMMY OTHOLLUEHUA KOHUEHTpauun 3arpsisHeHun C; (chaktuyeckoro
nMBOo MPOEKTHOro) K LieneBbiM TEXHOMOMMYECKMM MoKasaTensam. OTOT KpuTepuanbHbli napa-
METp aHarnorvyeH no MNpUHUMNY pacyeTa «rnokasaTenio aHTpornoreHHon Harpysku» (MAH),
npeanoxeHHomy B pabotax PocHUNBX [17]. dusundecknin cmbicn BenuunHel NMNAH (cornacHo
nosnumm ero pas3paboTymkoB) — CyMMa YCIOBHOW KpaTHOCTU pa3baBreHust YNCTOW BOAOW
ANA OOCTUXKEHUS LeneBON BeNMYMHbI MO KaKAOMY U3 UCMONb30BaHHbIX NokasaTteneun, oTpa-
XawweMy onpefeneHHbln BU4 HeraTMBHOIO BO34enCTBUA. B JaHHOM cnpaBoYHWMKe noaob-
HbIN KpUTepuanbHblA NapaMmeTp NPUMEHAETCA MOA4 Ha3BaHMEM «MHTerpasnbHbI nokasaTerb
kadecTtBa ounctkmn (UIMNKO)». B otnnune ot napametpa MNAH, NMKO onpenensertcsa no orpa-
HUYEHHOMY NepeyHio nokasarenen — Tonbko no T BOCB, n Tonbko NoO ogHOMY BUAY Hera-
TMBHOIO BO34ENCTBUSA Ha BoAHble 00beKkTbl (COpocy 3arpasHsowmx Bewects). OcTanbHble
namepsaemsblie npu KoHTporie OC BennYMHbI XMMUYECKUX 3arpsi3HEHUI, Kak nokasaHo B pas-
aenax 2 n 4, He ABNAOTCA LENbio NPUMEHAEMbIX TEXHONOMN U HE AOSMKHbI NPUHUMATBLCA BO
BHUMaHue npu pacyete UMKO.

Ana kaxxgon KoOHKpeTHoW Npobbl CTOYHOM BOAbI UK (MO CpeaHUM AaHHbIM) AN KOH-
KpeTHOoro obbekTa:

G
CLl,TI'Ii

VII—IKOL[TI‘Ii =

MMKO . = (SUMKOY,

roe ¢ — hbakTnyeckas KOHUEHTpaLns 3arpsasHALLEro BellecTsa i, Mr/n;

Cumi — 3Ha4YeHMe LieneBoro TexHonorndeckoro nokasatens (LTIM) anga sewectsa i, mr/n.

MpuMeHNTENBHO K 3aJave MHTerpanbHOW OLEHKM KavecTBa CTOYHOM BoAbl 6e3pas-
MepHbii napameTp UMNKO ygobHee paccmaTpuBaTb He Kak yaenbHbli o6bemHbin (MAH), a
KaK ygernbHbli MacCoBbIN NapaMeTp — HacKOMbKO JaHHas CTOYHasa Boda B cymme Gornee 3a-

rpsi3HeHa, YeM CToYHada Boa C rnokasaTtensamu, pasHbimu LITTI.

155



3HaveHusa MNOKp.ex0s ABNAOTCA (MPUMEHUTENBHO K 0b6CyXaaeMoMy BOMpPOCYy) OpUeH-
TMPOM AN COBEPLUEHCTBOBAHUSA TEXHOMNOrmyeckmx npoueccoB. OgHaKo HeOOCTMXKMMOCTb
nmbo TpyaHOOOCTUXMMOCTbL paga 3HadeHun MNOKo.exos AXKE MO pacyeTHbIM MoKasaTensam
(BIK, a3oT aMMOHWNHBIA U HUTPUTHLIN, bocop docdaTtoB — ana CB, HepTenpoayKTbl —
ana MNCB) penaet HeuenecoobpasHbIM UCMNONb30BaHWE MX ANSA Lenen TEXHOMOrM4YecKoro
aHanuaa.

[Ansa oueHkn ammccuii nogoTpacnu LenecoobpasHo BOCMONb30BATLCA MOHATMEM Lie-
neBbIX TeXHoMornyecknx nokasartenen (LTI), peanndyembix ¢ ncnonb3osaHnem HAT, koTo-
pas OOMmKHa NPUMEHATLCS B yCrnoBusax cbpoca B Hanbonee sawuuiaemble BOAHbIE OOBEKTDI.
TexHonornyeckoe 060CHOBaHME 3TUX BENMYMH NpMBELEHO B pasgenax 4-5.

B pasgene 6 B Lensix OueHKN HeraTMBHOIO BO3AENCTBUSA Ha BOAHbIE OOBbEKTbI UCMOSb-
3oBaH kputepuin UMNKO, paccunTtaHHbIn kKak cymma oTHoweHnn BenuunH Ci K MOKquexos (Cpx),
nveHyembii UMKOpy. [Ns OTNNYMA OT HEro BbILLEONUCAHHbIA KPUTEPUI [Jarnee UMeHyeTcs
NMKO .

3Hayennsa LTI, npumeHeHHble ana pacyeta WUMKO,, ana OC CB npuBefeHbl B

Tabnuue 3.10.

Tabnuua 3.10 — 3HaveHusa LTI, npumeHeHHble ans pacyeta UMKO ., ana OC 'CB

[NokasaTtenb 3HaveHne Cyyqi, Mr/n
YHuBepcanbHble
B3BelleHHble BellecTBa 5
BIMKs 3
XMK 30
A30T ammoHuIHbIX coner (N-NHy) 1
A3oT HuTpaTtoB (N-NO3) 8
A3zoT HuTputoB (N-NO,) 0,1
docop docatos (P-PO,) 0,5

Tonbko anst 06bekToB, nognagatowmx nog gencrame XEJIKOM [8]

nnn gpyrnx mexxayHapoaHbix cornaweHun

A30T obLui * 10

O6wmn docdop * 0,5

3HaueHus LUTM ana OC MNCB npueeaeHbl B Tabnuue 3.11.
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Tabnuua 3.11 — 3Havenna LTI gns OC NCB

MNokasarenb 3HaveHue Ci, Mr/n
B3BelleHHbIe BelllecTBa 5
HedTenpoaykrhbl 0,2

B Tabnuuax 3.12 n 3.13 npmBeaeHbl OCHOBHOM AMana3oH coaepXaHus 3arpsasHaioLmnX
BELLECTB B OYMLLIEHHOWN BOAE, NO IKCNEPTHOM OLEHKE YNEHOB TEXHMYECKOWN paboyen rpynnbl,
cbpacbiBaeMom B BOAHbIE 06bEKTbI Af151 OCHOBHbIX MPUMEHSIEMbIX TEXHOSOMMIN U pe3ynbTaThbl
pacyeTta 3HaveHna UIMKO gns kpanHux 3HavyeHun 3Tux AnanasoHoB. CornacHo ¢opmyne
pacyeTa, npu 7 3a4eNCTBOBaHHbLIX NMoKasaTensx Npu COOTBETCTBMM MokKaslaTenen KadecTtBa

o4ncTKM 3HayveHnam LTI sennunHa UMKO, ., coctasut 7,0.

Tabnnua 3.12 — OCHOBHOWN gMana3oH CoaepXaHus 3arpsi3HSOLLMX BELWECTB, OTHECEHHbIX K TI1

BOCB, B ounLeHHOM Boae, cOpacbiBaeMOl B BOHbIE OOBLEKThI

[nanasoHbl KOHUEHTpaUNA 3arpA3HSIOLNX BELLECTB, Mr/n
TexHonorum

B3g.B-Ba | BIMKs XK * N-NH, N-NO; N-NO, P-PO,
BO* 12-20 8-15 30-50 6-25 0-10° 0,05-0,4 0,7-3,5
BHYC[ 2 5-10 3-6 30-40 1-2 10-20 0,05-0,4 0,7-3,5
BHL 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
) 2-5 1-3 B cooTBeTCcTBUM C pe3ynbTaTtamu, JOCTUTHYTBIMK Ha cTaguu 6uo-
Eb 510 1-3 NOrM4eCcKon OYNCTKN

! Harpyska Ha OC ¢ BO 6nu3ka K NpoeKTHOM, HUTpudWKaLms MeHee 50 %.

2 CoopyxeHns BO c Harpy3kom Ha HMX He Bbiwwe 60 % OT NPOEKTHOW, C pa3BUTON HUTPUMMKaUMEn N YacTny-
HOW AeHNTpUdUKaunen.

3 [nsa Bcex TexHonornn, HadmHasa ¢ bH, ananasoH 3HavYeHu cogepXaHnsa B3BELUEHHbIX BELWECTB NPUBOASATCA
OIS NPOEKTHOW HarpysKku Mo NPUTOKY CTOYHbIX BOA.

* B 3HaUMTENbHON CTEMEHM 3aBUCUT OT AOMM 1 XapakTepa COPOCOB NPOMbILLMEHHBIX CTOKOB.

® inst BO v BH XapaktepusyeT cTeneHb HUTpudmrKaumum, Ana octanbHbIX TEXHONOMMN — CTeneHb AeHUTpUdK-
Kauumu.

CnepnyeT yuntbiBaTh, YTO HE BCE MoKasaTenu B 0OHOM NPOOe OYMLLEHHBIX CTOYHBLIX BOA MOTYT ObITb OQHOBpE-
MEHHO OIIN3KM K OQHOW U3 rpaHuL, AUuana3oHoB (BEPXHEN UMK HWXKHEN). Tak, Npu BbICOKUX 3HAYEHUSIX aMMO-
HUMHOrO a3oTa a30oT HUTPATOB BYAET MO HWKHEN rpaHuLe Anana3oHa n HaobopoT.
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Tabnuua 3.13 — BenuumHa uHterpanbHoro nokasatens kadectsa oumctkn UMKO ., Ana pasnuyHbIx

TexHonorum oumnctkn 'CB

BenununnHa UMKO,;, AN AnanasoHa KoHueHTpauuin no tTabnuue 3.12
TexHOMOrM 6e3 foouncTkn C JOOUUCTKOM
ANS MUHUManbHbIX ANs MakCcUMarnbHbIX ANs MUHUManbHbIX ANsi MakCUMarbHbIX
3Ha4YeHun 3HaveHun 3Ha4YeHun 3Ha4YeHun
BO 16,0 47,9 11,6 45,5
BH 8,8 21,7 6,4 20,0
BHA 7,1 18,8 5,8 17,0
BHOX® 5,9 13,3 4,5 11,5
BHOB® 6,3 13,8 5,0 12,0
BHOBX® 5,9 13,3 4,5 11,5
urn 7,0 7,0 7,0 7,0

C yyeTOM NpmMBEOEHHbIX BbIlE AAaHHbLIX aHanu3a cuTyaumm Ha obbekTax n pesynbTa-
ToB pacyeta UMKO,;, BeCbMa CyLLeCTBEHHO JENCTBUE HA KaYeCTBO OYULLIEHHON BOAbI TakuX
haKTOpPOB CHMXEHNSA COPOCOB 3arpA3HAOLLMX BELLECTB, KaKk Heorpy3ka COOpPY>KeHUN, HU3KO-
KOHLIEHTPMPOBaHHbIE CTOYHbIE BOAbI, @ TaKXKe ABMEHUSI CUMYNbTaHHON OeHUTPUUKaLmK.

Obpawaet Ha cebs BHUMaHue 6nu3ocTtb 3HadeHun UIMKO,; ana npouecca BH (kak
pesynbtata nposeaeHna 5O Ha OC ¢ Hegorpyskon) Kk nokasaTensiM COBPEMEHHbIX TEXHOIO-
i (HaumHasa ¢ BHOX®). Pasnuua BenuunHbl UIMKO,, BH n BHOX® coctasnsaet 50 % —
60 %, Toraa kak ans npoueccos bO n BHOX® oHu pasnuyatoTtca B 2,8—3,6 pas.

Takum obpasom, npu 6NM3KoN CTOMMOCTM paboT PEKOHCTPYKLUMS coopyxeHun ¢ BH (c
YaCTMYHOW AeHUTpUdUKaLmMen) gact 3KONOro-aKOHOMNYECKNN 3(PEKT B HECKONBKO pa3s Hu-
e, YeM PEKOHCTPYKUMS coopyeHuin BO ¢ xyawmmm nokasaTensamm o4nLLEHHON BOAbI.

M3 Tabnuubl 3.13 Takke XOpOLO BMAHA Manas akonorndeckasi 3deKTMBHOCTbL A0-
ounctkn — B npegenax 1,0-1,8 eanHny UMKO,m, YTO CyLLECTBEHHO HUXe pasbpoca kpan-
HUX 3HAYEHMN NPAKTUYECKOro AnanasoHa Ans Kaxgom n3 TEXHOMNOMMN.

XopoLlee Ka4yeCTBO OYUCTKM Ha PAaCCMOTPEHHbIX HEAOrPY>KEHHbIX COOpYyXeHnsax ¢ bH
C YaCTU4HOM AeHuTpudmrKaumen Henb3s cyMTaTb UCMNONb30BaHMEM COBPEMEHHOWN TEXHOSO0-
rmn. OHO XapakTepusyeTcs BbICOKMMU IKCMNIyaTauMOHHbIMK 3aTpaTamMu 3a CYeT HU3KOM ah-
hEKTMBHOCTM aspaunn, He rapaHTupyeT ctabunbHoro pesynbtata. OgHako 6eccnopHo, YTo
NnoaobHble 0O6BbEKTLI HE AOMKHbI CTAHOBUTLCS NPUOPUTETHBIMWU ONsi PEKOHCTPYKUMU. Cucte-
Ma HOPMMPOBAHWUSA AOSMKHA CO34aBaTb YCNOBUS AN NPUOPUTETHOW MogepHusauun bonee
npobnemHbIX 06bEKTOB, cOpacbiBaOLWNX CYLECTBEHHO 60ree BbICOKME KOHLEHTpauun —

o6bekTbl ¢ nonHon 6uonormndeckon ovmctkon ¢ UMKO, ., cebiwwe 30.
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Ha pucyHke 3.5 npuBegeH aHanus BenunyuHel UMKO,;, ana tpex ananasoHos MM OC
CB.
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PucyHok 3.5 — KymynatueHas kpuas obecneveHHocTn BenuyumHbl MMNKO

ana OC 'CB, no guanasoHam 1 Ansi Bcein BbIOOpKM 0O bEKTOB

Pacuyet nokasatens MNKO,, Ans Beibopku 13 200 o6bekToB nossonset pasgenuts OC

r) Ans Bcex npoaHanunanpoBaHHbix OC CB

"CB Ha cnepytoLwime Kateropuu:

- MeHee 7 — coBpeMeHHble OC, NOCTPOEHHbIE (PEKOHCTPYMPOBAHHbLIE) MO TEXHONOMM-

M yaaneHus asoTa u poccopa;

- 7-10 — OC, goctaTto4yHo xopoLlo paboTatoLlmne (kak MUHUMYM C AeHUTpudmKaumen);

-10-15 —

yaa4dHo) OC, paboTatoLwwme xopoLlo, npesbiwatowmne 3HadveHna LTI HemHornm 6onee yem B

2 pa3a;

- 15-30 — OC, paboTtatowme yooBneTBOPUTENBHO MO TEXHOMOrMM nonHom éuonoru-

YEeCKOMN OYUCTKU;

HEPEKOHCTPYMPOBaHHbIE

- cBbiwe 30 — OC, paboTatowme nnoxo.
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Takum obpasom, nokasatens UIMKO,; no3sonseT ogHo3HayHo onpegenntb OC, ko-
Topble 065a3aHbl nepexoantb Ha HOAT nepBoovepeaHbiM ob6pasom: ato OC, nmerowme UMKO

cBbilwe 15.
B Tabnuue 3.14 nokasaHo pacnpegerieHme rpynn COOpPY>XEHUA Npu YCTaHOBIEHMM NO-

pora 3HayeHus UMKO,n, paBHoro 15.

Tabnwuua 3.14 — Pacnpegenernne OC 'CB no cpo4yHOCTM MOA4EPHM3aLUMM Ha OCHOBE 3HAYeHUs
NMKOr,

Pacnpegenenune o6bekToB,%, ans OC c M1

Mokazarent 6onee 300 | 100-300 | meree 100

ThiC. MY/CyT ThIC. M¥/CyT | ThiC. M¥/CyT
Hons obbekToB ¢ MNKO meHee 1 paBHo 15, B TOM uncne 45 44 46
- obecneumBaloT yganeHue asorta u docoopa 10 10 8
- obecneymBaloT XopoLlee Ka4eCcTBO OYNCTKM Be3 PEKOHCTPYK- 35 34 38

umm

Hons o6bekToB ¢ UMKO,; Bbiwwe 15, 55 56 54
B ToM yncne ¢ UMKO,,, Bbiwe 30 12 12 15

[Ana goctmxkeHnss HanbonbLLEN 3KOOro-aKOHOMMYECKON 3PPEKTUBHOCTU LLeNecoob-
pasHO NpefocTaBUTb OObEeKTaM, XapaKTepusyrLMMCS XOPOLIMM KayeCTBOM OYUCTKM — C
BenuymHon UIMKO;, meHee 15 (kpoMe cbpackiBaloLLMX OYULLEHHBIE BOAbI B 0COB0O OXpaHs-
eMble BOAHble 00BbEKTbI N BOAHbIE 0OBEKTbI, OTHOCALLMECH K 30HAM OENCTBUSA MEXAyHapoa-
HbIX KOHBEHLININ), OTCPOYKY Ha PEKOHCTPYKUMIO Ha nepuoa Ao 7 net (NpupaBHSAB MCMNONb3ye-
MYIO UMW TexHomnormwo K spemeHHon HAT) 6e3 pa3paboTkn nporpaMm NOBbLILEHUSA 3KOSOrM-
yeckon apPeKTUBHOCTU. [1pn PEKOHCTPYKUMN Takmx OOBbEKTOB yaernbHble KanuTanbHble BrO-
XeHusi byayT Ha TOM Xe YPOBHE, YTO U ANS OCTarbHbIX, 8 BOT CHMXXEHME Macchbl copoca 3a-
rPA3HEHUN N, COOTBETCTBEHHO, 3KOMornyeckas appeKkTMBHOCTbL OyayT HE CTOMb CYLLECTBEH-
HbiMWU. MogepHu3aums NnoaobHbIX 06 BEKTOB AOSMKHA NPOM3BOANTLCS Ha crnefytowem aTane.

Pacuet UMKO,ry onsa NCB npueeaeH Boiwe, B Tabnuue 3.8.
3.3 Bbibpocbl B atmocdepy

MpencraBuTenbHble JaHHbIE NO PAKTUYECKMM SMUCCUAM B aTMOCKepHbI BO34yX ANd

OonbLKNHCTBA nognpoueccoB OTCYTCTBYKOT, TaK KakK namMmepAaemMble ToO4EeYHblE NCTOYHUKN Bbl-
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OpocoB NpUCYTCTBYHOT TONbKO Ansa nognpoueccoB Ne 1, 16A, 20, 21. [Ins ocTanbHbIX Noa-
npoueccoB B nogaensiowemM 60nbLUIMHCTBE CryvaeB BbIOPOCHI NPOUCXOAAT C OTKPbITOM MO-
BEPXHOCTUN COOPYKEHUMN.

KnoueBbiM B MMPOBOM MpaKTUKE OLEHKN KonudectBeHHoro Bo3gencteus OC MCB Ha
aTMocdepHbIA BO3OYyX SIBMSIETCA MOHATME CKOPOCTM amuccum 3anaxa (C33), OU/c nnmn OU/v
N Mcnonb3yeTca AN KONMYECTBEHHOW XapakTePUCTUKN CKOPOCTM BblAeNeHnsa 3anaxa UcTou-
HUKoM. B cnyyae nnowagHoro (HeopraHM3oBaHHOro) UCTOYHMKA 3anaxa C33 paBHa npous-
BeaeHuto yaenoHon CO3 eguHuuen nnowaamn (OU/M2/c nnu OU/MZ/q) Ha nnowagb NCTOYHU-
Ka.

lMockonbKy paBHOBECHasi KOHUEHTpauusi ogopaHTa B BO3gyxe NpsiMO Nponopumo-
HanbHa ero KoOHUEeHTpauun B BOAE, CyLLECTBEHHbIM NapameTpoM SABMSETCS Tak Ha3biBaeMasi
cnocobHocTb Kk amuccun 3anaxa (OEC). OEC ecTb konnyecTBO 3anaxa, Bblpakaemoe B
OU/M® )1aKocTH, KOTopoe MOXeT BbiTb U3BMEYeHO 13 KyGoMeTpa XUAKOCTU B CTaHAAPTHbIX
yCIoBUSAX.

PasnuyHbie TEXHONMOrM4Yeckne XnOKoCTU, HaxoOsLWMECH B OTKPbITbIX COOPYKEHUSX,
3HaAYMTENBbHO OTNUYaKTCA ApYr OT Apyra no CrnocoBHOCTM K aMuccumn 3anaxa. [JaHHble no
3amepaM CrnocobHOCTU K AIMUCCUMM 3anaxa PasfiMyHbIX TEXHONOMMYECKMX XUOAKOCTEN OYUCT-
HbIX coopyxeHui [18] npuBegeHsbl B Tabnuue 3.15. [JaHHble No naMmepeHuto yaernbHbix C33

OT pasnuyHbIX TexHonornyeckmx coopyxeHum OC 'CB (no [19]) npuseneHs! B Tabnuue 3.16.

Tabnuua 3.15 — [1aHHble No 3amepam CMoCOBHOCTM K SMUCCUN 3anaxa pasnuyHbIX TEXHOMOMMYECKMX

»xungkocten OC CB

3Hau4eHue, ThbiC. OUE/M3
Kunpgkoctb
cpegHee MaKkcumanbHoe
CTouHas Bofa Ha BXo[e Ha OYMCTHbIE COOPYXKEHUS 80 418
MnoBas Boga OT CbIporo ocagka 2000 10 700
M30bITOYHBIN 1N 29 92
VMinoeas Boga oT 06e3BOXMBaHWSA CTabUNM3MpoBaHHOIoO ocazka 110 254
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Tabnuua 3.16 — [JaHHble No n3MepeHnto yaernbHbix C33 0T pasnmyHbIX TEXHONOrMYECKMX

coopyxeHun OC CB

YaenbHas CI3, Thic. OUg /M2y
CoopyxeHne

cpeaHss MakcuMarnbHas
YcpegHutenb 10 26,2
MNoaBoasALWMI KaHAN UCXOOHOW CTOYHOW BOAbI 1,4 46,6
PeleTku 5,2 332
Aapurpyemasi neckonoska 3,2 730
[NeckoBada nnowagka 1,1 3,9
[NepBNYHbIN OTCTOMHWK: MOBEPXHOCTb 2,3 394
[NepBMYHbLIN OTCTOWHWK: BOAOCHNB 7.7 73,6
A3poTeHK (aapobHas 30Ha) 0,51 65,1
A3pOTEHK (30Ha AeHUTpUdMKaLmMn) 0,73 14,5
A3poTeHK (aHaapobHasi 3oHa — 30Ha yaaneHus docdopa) 15 22,7
EmMkocTb npeaungmdumkalmm CTOMHOM BOAbI 48 65,8
BTOpPWYHBIA OTCTOMHMK (MOBEPXHOCTD) 0,65 5,8
DUNbTPbLI AOOYNCTKU 0,5 49
YnnoTHUTEnNb ocagka nepBUYHbIX OTCTOMHUKOB 6,7 238
YRNOTHUTENb M3ObLITOYHOIO Una 15 12,4
Mnowagka cknagnpoBaHusa 06e3BOXXEHHOIO 0caaka 2,5 104

Mo NHTEHCMBHOCTU BblaeneHns AypHonaxHywmux sewecTtB BCe nognpouecchobl, C y4eToM

AaHHbIX Tabnuupbl 3.16, MOXHO pa3genuTb Ha crneayoLwme YeTbipe rpynnbl (Tabnuua 3.17).
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Tabnuua 3.17 — Knaccudmkaumsa nognpoLeccoB, MCNOMb3YOLWNX OTKPbITbIE NOBEPXHOCTHU, MO

MHTEHCUBHOCTU BblaeNneHnAa AypHonaxHywmnx selects

pynnbl
MO MHTEHCMBHOCTU
MNognpouecchl
BblOeneHus

AypHOnaxHywux sewecrts

Haunbonee nHTeHcmBHOe BbigeneHve | Ne 2. YaaneHue ocegatolmx rpyobix npumMecen (necka)

Ne 4. AKKyMynMpoBaHWe CTOYHbIX BOA

Ne 12A. B yacTu ynnoTHeHMs ocagka nepBuYHbIX OTCTOMHMKOB UK
CMeCu 0CafKoB.

Mpeaumandurkaunsa ocagka NepBUYHbIX OTCTONHUKOB

Ne 15. YnnoTHeHne cTabunmnampoBaHHbIX XXUOKMX OCafKoB (nocre

cbpakuBaHus)

VHTeHCHBHOE BblaeneHne Ne 1. OTKpbITblE KaHarmnbl BHE 34aHUN

Ne 5. OcaxgeHune B3BeLLEHHbIX BELLECTB (OCBETNEHUE, MEPBMNYHOE OT-
cTamBaHue)

Ne 6A. O6paboTka B bropeakTopax Guonornyeckomn oumcTkun (bnocmnb-
Tpbl)

Ne 12A. B 4acTi ynnoTHEeHUs n3bbITOYHOrO akTUBHOIO una

Ne 14A. AspobHas cTabunusaums Xnakux ocagkos

Ne 16 A. MexaHu4eckoe 06e3BOXMBaHWE 0CALKOB (B YaCTK CKNaampo-
BaHWS HECTAOMNN3NPOBAHHOTO 0OE3BOXEHHOIO OCazKa)

Ne 16b. MNMoacylwka ocagka Ha UNoBbIX MroLazgkax

Ne17 [JononHuTenbHas BblAEPKKA OCALAKOB B €CTECTBEHHbIX YCITOBUSIX

CyLecTBeHHOE BblgeneHne Ne 3A. O6paboTka necka Ha NeCcKOBbIX NroLlagKax

Ne 66. Ob6paboTka B G1mopeakTopax GUONOrM4YecKon OYNCTKN (a9POTEH-
Kn)

Ne 15. YnnoTHeHne cTabunmnampoBaHHbIX XWUOKUX OCafKoB (nocne
aspobHor cTabunusauum)

Ne 18. KomnocTtrpoBaHne 00e3BOXEHHbLIX 0CaaKOB

HebonbLoe BbigeneHne Ne 8 OToeneHne ounLeHHom Boabl OT BuomMacchl, BbIHECEHHOW 13 6mo-
peakTopa
Ne 9 loounctka

Ne 11. O6e33apaxuBaHue OYULLLEHHON BOAbI

Ha MHTEHCMBHOCTbL BblaeNeHNs AypHOonaxHywmnx sewecTts OT OC I'CB BnusitoT TEXHO-

noruyeckue akTopsbl, NnepeyncrieHHble B Tabnuue 3.18.
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Tabnuua 3.18 — TexHonornveckne akTopbl, BANSALWLME HA MHTEHCUBHOCTL BblENEeHNs

aypHonaxHywmx sewwects oT OC 'CB

(DaKTOpr, yBenundmearouime MHTEHCUBHOCTb

BblaeNneHna AypHOonaxHyLwunx BewecTB

CDaKTOpr, CHMxarwwmne MHTEHCUBHOCTb

BblAeNneHna gypHonaxHywunx sewecTtBs

rlOCTyI'IJ'IeHVIe CTOYHbIX BOA NO CaMOTEeYHbIM KOnJiek-

TOopam GOSbLION NPOTSKEHHOCTY

Mopaya cTo4Hbix Bog Ha OC no HanopHbIM Tpybonpo-

Bogam »

Hu3KMi1 NPOTOK CTOYHBIX BOA, (MO OTHOLLEHUIO K MPO-

€KTHOMY)

Bbicokui NPUTOK CTOYHbIX BOL (I'IO OTHOLUEHUIO K Npo-

€KTHOMY)

Bbicokas 3arpA3HEeHHOCTb CTOYHbIX BOA OpraHn4ecku-

MU coeaNHEHNAMU

Huskas 3arpA3HEeHHOCTb CTOYHbIX BOA OpraHNn4eCKMMmn

coeanHeHnAMnN

Bbicokas 3arpA3HEeHHOCTb CTOYHbIX BOA Cyﬂbd)aTaMVI

(B BonbLIMHCTBE CryYyaeB — NPUPOAHbLIA OOH B BOAE)

Hwn3skas 3arpA3HEeHHOCTb CTOYHbIX BOA4 Cyﬂb(*)aTaMl/l

Vcnonb3oBaHne aspypyembix NECKONOBOK

Mcnonb3oBaHue Opyrux TMunoB NecKosT0OBOK

Hanunyne neckoBbIX NnoLanok

MexaHn4yeckasi OTMbIBKa necka

Hanun4ne nepBnYHbIX OTCTOMHMKOB

OTcyTCcTBME NEPBUYHBIX OTCTOMHUKOB (MOXET ObiTh
LenecoobpasHo TOMNbKO B TEXHOMOIMMAX C yaaneHuem

asoTta n cocdopa)

HeCBOGBpeMeHHOG yoanexHune KOpku € NnoBepxHOCTU

nepBUYHbIX OTCTONHMKOB

Hapnexawiasa SKCryaTtaund nepBUYHbIX OTCTONHUKOB

(nmMbo ux oTcyTcTBUE)

Hannume B TEXHOMNOIMYECKOWN CXEME COOPYXKEHNI

aumagodvKauum ocagka NepBUYHBLIX OTCTOMHUKOB

OTcyTcTBUE NoanpoLecca aungogmkaumm

Hanunuune aHaapO6HbIX 30H B ad3pOTEHKax (TeXHOJ'IOFl/IFI

Buonornyeckoro yaaneHust gocdgopa)

OTcyTCTBMe aH83p06HbIX 30H B a3pOTEHKaxX

HeyaoosneTtBoputensHas aspauns, Hanudne 3actoun-

HbIX 30H

Xopolas aspaumsi B a3poTeHKax

HepocTtaTtouyHasa aspaumst MMerLmMXcsa aspobHbIX CTa-
OMnM3aTOPOB C NOAAYEeN B HUX OcajKka NEPBUYHbBIX OT-

CTOVHWNKOB 1 N30bITOYHOrO aKkTUBHOIO una

Hapgnexalas aspaumsi aspobHbIx cTabunmnsaTtopos

(nMmnbo nx otcyTcTBME)

C6paxuBaHue ocagka Npv BbICOKOW Harpyske Ha Me-
TaHTEHKW, HapyLUEHNe TEeXHOMOrMYECKOro pexuma

cbpaxnBaHus

C6paxusaHue ocagka Npv HU3KOW Harpyske Ha Me-

TaHTEeHKU, Hagnexallee noagepXxXaHne pexmma

C6poc brorasa meTaHTEHKOB 6€3 yTUNM3auum 1 Cxu-

raHvsi Ha cBeye (HepernameHTHOe OeNCTBMe)

Haanexaluas ytunusaums 6uorasa

Hanuuune ynnotHutenen copoXXeHHOro ocagka

HenocpeacteeHHas nogaya c6poxkeHHOro ocajka Ha

obesBoXxnBaHue

Hanuyne unoBsbIx nnowanok

MexaHuyeckoe obe3BoxmBaHue ocagka
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(DaKTOpr, yBenundmearouime MHTEHCUBHOCTb CDaKTOpr, CHMxarwwmne MHTEHCUBHOCTb

BblaeNneHna AypHOonaxHyLwunx BewecTB BblAeNneHna gypHonaxHywunx sewecTtBs

HakonneHwe HecTabunuanpoBaHHOro ocagka Ha Tep- | BbiCTpbIV BbIBO3 (MNu ganbHenwasa obpaboTka) cta-
putopun OC OMNM3MpPOBaHHOIO ocagka NMbo UCNoNb30BaHNE TEX-

Homornn ctabunusaunm ocagka

Hannune coopyXeHuit TepMUYECKON CYLLKM ocajka OTCcyTCTBUE COOPYKEHMI TEPMUYECKOIN CYLLKM TMGO

npu He4OCTaTOYHOM OYNCTKE Bbl6pOCOB Haanexatlada O4ncTka Bbl6pOCOB

b [aHHbIN hakTop MOXET AeMCTBOBATb U NPOTMBOMOSOXHO, 3@ CYET TOro, YTO MPU HAMOPHOW Nepekay-
Ke neTyuyme BeLLeCTBa Noj AaBNeHWEM pacTBOPEHbI B CTOYHON BOAE, a NOCNe pasrpy3kn B NPUEMHYIO Kamepy

OLICTPO yneTy4mBaoTCS.

B cBs3M ¢ 04eHb 60MbLWIMM KONIMYECTBOM TEXHOMOMMYECKUX (PaKTOpOB, BNUSAIOLMNX HA
WHTEeHCUBHOCTL BbibpocoB oT OC ['CB, HopMnpoBaHue 3TUX BbIBPOCOB NO TEXHOSIOrMYECKUM
nokasaTensm He npeacTaBnseTcss BO3MOXHbIM. HopMupoBaHme LOMKHO OCYLLECTBNATLCSA Ha
ypoBHe TpeboBaHM K HELOMYLLUEHNIO CUTYauUUin, BEAyWmnX K CyLEeCTBEHHOMY POCTY Bblbpo-
COB, MEPEKPbITUIO KPUTUYECKMX yvacTkoB noBepxHocTten OC C yCTPOMCTBOM COOPYXEHUN
OYUCTKM BbIOpOCOB € TpeboBaHMeM aPPEKTUBHOCTU HE HUXKE YCTAHOBNEHHOM.

Cutyaumsa c Bbibpocamm OC MNCB aHanornyHa, Tak Kak NpakTU4Yeckn BCe COOPYXEHUS
Ha HUX UMEIOT OTKPbITblE NOBEPXHOCTU. OQHAKO B CBA3WN C HU3KOW 3arpsi3HEHHOCTbIO AoXAe-
BOr0 CTOKa OpraHM4ecknmMu BellecTBaMn BbIOPOCHI AypPHONAXHYLIUX BELLECTB U TOKCUYHbLIX
BewecTB ¢ noeepxHoctn OC lNCB npeHebpexumo manbl, X HOPMUPOBAHME UNN OYUCTKA

HeuenecoobpasHbl.
3.4 Obpa3oBaHue OTX040B

MepedeHb oTxopoB, obpasyrowmxcsa Ha OC TCB, ucuncnsetca gecatkaMmy no3vLni.
B Tabnunue 3.19 npuBeaeH npuMmep OTYETHOCTM MO OTXOA4am, 06pa3oBaBLUMMCH Ha KPYNHOM

OC I'CB (no gaHHbIM aHKETUPOBaHUS).

Tabnuua 3.19 — Mprmep oTyeTHOCTM NO oTX0Aam, obpasosasummcs Ha kpynHom OC MCB

Kopg otxoma no dbene-
A A Pen Knacc
panbHOMY Knaccuguka-
HanmeHoBaHue BMOOB OTXOO0B onacHoOCTK OT-
LMOHHOMY KaTariory oTxo-

1108 xoda

Jlamnbl pTyTHbIE, PTYTHO-KBapLeBble, MHOMWHECLEHTHbIE, yTpa-
5 47110101521
TMBLIME noTpebuTenbckne CBOWCTBA (PTYTHble Mamnbl, NIOMU- 1
(3533010013011)
HeCLUeHTHbIe pTyTbcoaepKalime Tpybku, oTpaboTaHHble 1 6pak)
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HanmeHoBaHMe BMOOB OTX040B

Ko otxoga no cdege-
panbHOMY Knaccudguka-

LUMOHHOMY KaTarnory oTxo-

Knacc

OonacHOCTH OT-

1B xoaa
OTxo4bl CUHTETUYECKUX N MONMYCUHTETUYECKUX Macern MOTOPHbIX 41310001 31 3
(macna MoTopHble oTpaboTaHHbIE) (5410020102033)
OTxodbl MUHeparbHbIX Macen MHOYCTpuanbHbIX (Macna WMHAy- 4061300131 3
cTpuanbHble oTpaboTaHHbIe) (5410020502033)
OTxodbl CUMHTETUYECKMX Macen KOMMpPeCcCOopHbIX (Macna Kowm- 41340001313 3
npeccopHble 0TpaboTaHHbIE) (5410021102033)
OTxogbl MUHepanbHbIX Macen TypbuHHbIX (Macna TypOuHHbIe 40617001313 3
oTpaboTaHHbIE) (5410021202033)
OTxogpl Npy 06e3BpeEXMBAHMN KOMMYHAIbHbLIX OTXOA4O0B (30Ma oT
7 47 100 00 00 0

CXKuraHus keka) (30Mbl, Wak1M U Mblflb OT TOMOYHbIX YCTAHOBOK U 4

. (3130000000000)
OT TepMudeckon 06paboTKmM 0TX0A0B (30M1a OT CXKUTaHUS Keka))
Mbinb (MOPOLLOK) OT LWNMEOBaHMSA YEepHbIX METaNoB C coaep-
XaHnem metanna 50 % un 6onee (MbiNb (MM MOPOLLOK OT LUK~ 36122101424 4
oBaHMA YepHbIX MeTanmnoB (C cogepxaHnem metanna 50 % wu (3515036611004)
bonee))
OBTUpOYHBIN MaTepuan, 3arpsi3HEHHbIW HedTbo Mnn HedTenpo-
ayktammn (cogepxaHve HedTM wnn HedpTenpoaykKToB MeHee 91920402604 4
15 %) (06TUPOYHBLIN MaTepuan, 3arpsi3HeHHbI Macnamu (cogep- (5490270101034)
»XaHue macen meHee 15 %))
CanbHukoBass Habuska acbecto-rpaduTtoBas, npoMacneHHas
(copepxaHue macna meHee 15 %) (canbHukoBas Habuska acbe- 919202 0260 4 4
cTo-rpacduToBasi, npomacrieHHasa (cogepaHue macrna Me- (5490300301034)
Hee15 %))
CmeT ¢ TeppuTOpMM NPeanpusTUs ManoonacHbli (TBepAble KOM- 73339001714 4
MyHanbHble 0TX0Abl (CMET ¢ TeppuTopun)) (9100000000000)
Mycop oT 0hUCHBIX U ObITOBBIX MOMELLEHMWI OpraHn3aLmin Hecop-
TMPOBaHHbIN (MCKIoYas kpynHorabapuTHbIN) (Mycop OT ObITOBbIX 73310001724 4

MOMELLEHVIN OpraHM3aunii HECOPTUPOBAHHbLIN (MCKIOYas KPYMHO-

rabaputHbIn))

(9120040001004)

167




HanmeHoBaHMe BMOOB OTX040B

Ko otxoga no cdege-
panbHOMY Knaccudguka-

LUMOHHOMY KaTarnory oTxo-

Knacc

OonacHOCTH OT-

1B xoaa
OTxoabl npu obpaboTke ocagkoB CTOYHbIX Bog (Kek — obesBo-
XXEHHbIN 0Cafiok nocre LeHTpudyrmpoBaHus) (oTxoabl (ocagkwu) 7 46 000 00 00 0 4
npy MexaHU4eckom Kn OUONMOrMYEecKom O4YUCTKE CTOYHBLIX BO[ (9430000000000)
(kek — 06€e3BOXXEHHbIN 0CafoK Nocne LeHTpndyrmpoBaHuns))
Mycop ¢ 3aLlLMTHBIX peLleToK X03ANCTBEHHO-ObITOBON U CMeLLaH- 72210101714 4
HOW KaHanu3auun ManoonacHbIn (9430000000000)
Ocagok C NeckonoBOK MPU OYUCTKE XO3ANCTBEHHO-OBLITOBLIX M
CMELLaHHbIX CTOYHbIX BOA ManoonacHbl (oTxoabl (ocagku) npwm 72210201394 4
MeXaHMU4eCKOM 1 BUONOrM4YEeCcKom OYUCTKE CTOYHBIX BOA (MECOK OT (9430000000000)
OYUCTHBIX COOPYXEHUN))
Mpoure oTxoapl Npu 06paboTke XO3ANCTBEHHO-OLITOBLIX U CMe-
LWAHHBIX CTOYHbIX BOA (OCafKu OT peareHTHOW OYMCTKMA CTOYHbIX 72290000000 4
BoA) (Mpo4yme ocagku OT peareHTHOW OYMCTKM CTOYHbIX BOA (OT- (9450000000000)
XOAbl (OCagKkn) OT peareHTHOM OYUCTKMN CTOYHBLIX BOA))
AOpasuBHble Kpyrn oTpaboTaHHble, flom oTpaboTaHHbIX abpa-
45610001515
3MBHbIX KpyroB (abpasuBHble Kpyrn oTpaboTaHHble, oM oTpabo- 5
(3140430201995)
TaHHbIX abpa3nBHbIX KPYroB)
OcTaTkn 1 orapkm ctanbHbIX CBapOYHbIX 3NEKTPOAOB (OCTaTKM U 91910001205 .
orapkm CBapOYHbIX 311eKTpoaoB) (3512160101995)
Jlom n oTxoabl, cogepxalume He3arpsa3HeHHbIE YepHble MeTansbl
46101001205
B BMOE M3OENUIN, KYCKOB, HECOPTMPOBAHHbLIE (JTOM YEpPHbIX Me- 5
. (3513010001995)
TannoB HECOPTMPOBAaHHbIN)
CTpyXKKa YepHbIX MeTanroB HeCOpTUPOBaHHAas He3arpa3HeHHasd 36121203225 .
(CTpyXKa YepHbIX MeTannoB He3arpsa3HeHHas) (3513200001995)
OTxoabl MONM3ITUNEHOBOW Tapbl He3arpsA3HEHHOM (NMONMMITUIIEHO- 43411004515 .
Basi Tapa nospexaeHHas) (5710290313995)
Mpouve pesnHOBblE M3Oenusi, yTpaTuMBLUME NOTpPebuTenbckue
CBOWNCTBA, He3arpsi3HeHHble (PE3NHOBbIE YMIOTHUTENN) (PE3UHO- 43119000000 .

Bble un3genua HesarpAa3HeHHble, noTtepsasLlne I'IOTpe6I/ITeJ'IbCKI/Ie

CBOWNCTBA)

(5750010113005)

168




Koa otxona no dene-
A A Pen Knacc
panbHOMY Knaccuduka-
HanmeHoBaHne BMOOB OTXOO0B onacHOCTH OT-
LMOHHOMY KaTariory oTxo-

X
noB ona

MueBble OTXOAblI KYXOHb M OpraHu3aumi obLeCcTBEHHOro nuTa-
73610001305
HUS, HECOPTMPOBaHHbIE (MULLEBbLIE OTXOAbl KYXOHb W OpraHu3a- 5
. (9120100100005)
U o6LLLECTBEHHOTO NMUTAHUS!, HECOPTUPOBAHHbLIE)

Kak BngHo n3 tabnuubl 3.19, n3 22 noMMeHoBaHHbIX B HEW BUAOB OTXO40B TOJbKO 4
(BblOENEHBbI KYPCUBOM) ABNSAOTCA TexHonornyeckumm. O6beMm 1 nepeyeHb HeTexHonornve-
CKMX OTXOA0B OnpeaensanTcs MHOXEeCTBOM hakTOpOoB, Cpean KOTOpbIX:

- cnocob xo3ancTBoBaHus (NpU MakCMManbHOM BbINOSHEHUN PabOT CBOMMU CUamu
obpasyeTcss MakCMMyM OTXOAOB, MO Mepe pocTa CEPBUCHOrO 06CNyXnBaHMa N ayTcopcuHra
NX KONMYECTBO CHMXKAETCA);

- CTeneHb U3Hoca 34aHun N coopyxeHun (00bekTbl, coopyxeHHble 30—-60 neT Hasag, B
OonbLUen CTENEHN HYXXOAKTCA B TEKYLLEM PEMOHTE, C 0O0pa3oBaHMEM OTXOA0B).

Taknum obpa3omM, HETEXHONOIMYECKNE OTXOAbl HE OOMMKHbI ABNATLCA NpeaMeToM HOp-
MUPOBAHUS.

Ob6pas3oBaHue TexHomnormyecknx otxodoB Ha obbektax OC [CB konunyecTtBeHHO
onpeaensieTcs BO3AENCTBMEM CreayoLLMX OCHOBHbIX rpynn oakTopoB:

1. OTHeceHMe o0cagKoB CTOYHbIX BOA K MPOAYKLMM:

Ocagkn, obpaboTaHHbIE TEM UMM MHBbIM CNOCOOOM C LENbI NOArOTOBKN K MCMNOMb30-
BaHMIO B Ka4yeCTBE OpraHn4ecknx yaobpeHui, KOMMOCTOB, NOYBOIPYHTOB, PEKYNbTUBAHTOB
M T.N. U COOTBETCTBYHOLWME TpeboBaHUAM LOKYMeHTauun, onpenenstouien tTpeboBaHusa K
ocagkam, ucnonb3yembiM B 3Tux uensx [20]-[23], nnn pa3spaboTaHHbiM TY Ha KOHKPETHbIN
BUA, NPOAYKLUUK, ABAKOTCA NOBOYHON NpoayKUNENR.

2. OTHeceHne 0caaKkoB K OTXOA4aM:

B cootBetcTBUM ¢ Ne 458-03 «O6 oTxogax npomsBoacTBa u notpebnerHus» [24] (cta-
Tba 1, NYHKT a), «0TX04bl NMPON3BOACTBA M NOTpPebneHus (ganee oTxo4bl) — BeLecTBa UMnu
npeameTbl, KOTOpble 0bpa3oBaHbl B NpoLECCe NPOM3BOACTBA, BbINOSTHEHUS paboT, oka3aHus
ycnyr unu B npouecce notpebneHns, KoTopble yaanstoTces, npeaHasHadeHbl Ansa yaaneHus
UnNu nognexar yaaneHuio B COOTBETCTBMM C HacTosawmm O3».

YpaneHmio C TeppuUTOpUM OYUCTHBLIX COOPYXEHWUW, Ha KOTOPbIX OCYLIECTBSAETCS
ouncTka Boabl 1 06paboTka ocagkoB, Noanexar ocagku, Npowealume TeXHONOrn4eckne cra-
ann - obpaboTkn, nNpeayCMOTPEHHbIE MPOEKTHOM U TEeXHUYECKOW  OOKyMEHTauuewn,

He NpegycMmaTpuBatoLLen NonyYeHne U3 HUX BTOPUYHOW NPOAYKUUKN, OTrpy>KaemMoin noTpebu-
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Ten, NMbo He nonyymBlLME NPUMEHEHUS KaK yaobpeHue, pekynbTUBaHT UM nHoe, B COOT-
BETCTBMM C BbILLIEYNOMAHYTHIMW JOKYMEHTaMn. Taknm obpa3om, 9T 0cagKkm OTHOCATCS K OT-
Xo4am npou3BoacTBa 1 noTpebneHus.

Ocapfok nocne NPoOMEXYTOYHbIX CTaanin 06paboTKM HE NOANEXUT yaaneHuo ¢ Teppu-
TOPUI OYUCTHBIX COOPYXEHWUIN, He KnaccuuumpyeTcs Kak «0Txo npoussoactsa u notpeob-
NeHnsa».

Ocagku, He ncnonb3yemble B KayecTBe no6o4yHom npoAayKunn nnm
He COOTBETCTBYOLLME TPebOOBaHNAM BbllLEyKa3aHHON HOPMAaTMBHOW OOKyMeHTauuu, yaans-
eMble 3a npeaesibl TEXHOMNOMMYECKNX COOPYKEHU N pasmellaemMble Ha nonuroHax TbO, no-
NIMrOHax NPOMBILUNEHHbBIX OTXOA0B M CreuManmnanpoBaHHbIX NOSIMIOHAX, OTHOCATCHA K OTXO-
Aam npousBoactBa uM notpebneHunsa. Knacc onacHOCTM ycTaHaBnMBaeTCs B COOTBETCTBMM
«Kputepnsammn oTHeceHMst onacHbIX OTXOA0B K KIaccy OnacHOCTU ON1S OKpyXatoLlen npupoa-
Hon cpeabl» [25] n B 6onbwmnHcTBe OC MCB oTHOCKTCA K V-V Knaccy onacHOCTU Ansi OKpy-
Xatowen cpegpbl.

3. ObpasoBaHMe ocagkoB (N0 CyXOMy BELLECTBY), OTHOCSALLMXCSA K OTXo4aM, C y4eToM
n.n. 1-2. B aty rpynny ¢akropos, BNusALWMX Ha 06bemMbl 06pazoBaHnst OTXOLOB, BAUSIOT:

- 3arpA3HEHHOCTb CTOYHbIX BOA rpyObiMn oTOpocamu;

- 3(b(peKTUBHOCTb 3aaepkaHns OTOPOCOB Ha peLleTKax;

- 3arpsiI3HEHHOCTb CTOYHbIX BOA, NECKOM;

- 9(p(PEeKTUBHOCTL 3aZlep>KaHNs Necka B NECKOSOBKaX;

- 3arpsA3HEHHOCTbL CTOYHbIX BOA (KOHUEHTpaums B3BeleHHbiX BeuwlectB u BIIK).
UeMm Bblle 3arpA3HEHHOCTb U rybxe o4ncTka, TeM Bonblle Macca Cyxoro BelwecTBa ocaj-
Ka;

- yoenbHasa Harpyska Ha COOpYXeHUsi BUONorM4eckom OYUCTKU MO OpraHUYeCcKUM
BELLLECTBAM (4EM HWXKE Harpyska, TEM HMKe obpasoBaHMe N36bITOYHOrO aKTUBHOIO Mna);

- NCMONb30BaHNEe peareHToB Ansa ocaxaeHus docdartoB (yBennymBaoT mMaccy ns-
ObITOYHOrO aKTUBHOIO Una).

4. Hanuune n adpeKkTMBHOCTb paboTbl COOPYXEHUn no ctabunusaumm ocagka (CHu-
)atT Maccy Cyxoro BeLecTBa)

5. MybuHa o6e3BoXMBaHUSA ocagka

- Hann4yme 1 3pPEeKTUBHOCTbL COOPYKEHNN MEXaHNYECKOro 06e3BOXMBaHNS;

- NCMONb30BaHNE MUHEPArbHbIX peareHToB AN KOHANLMOHNPOBaHMA ocaaka (pes-
KO yBENMYMBAIOT Maccy no Cyxomy BeLLeCTBY U (pakTU4eCcKyto Mmaccy);

- cobrnogeHre pernaMmeHTa akcnnyaTaumm UnoBbIX NNOLWaaokK;

- Hann4me nognpoueccoB KOMMOCTUPOBAHUA, CYLLKN, C)KUTaHUA.
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[nanasoH konuyectBa obOpasylwmxcs oTxodoB (MpU  YCMOBMKM, YTO OcCagku
He HaxoAsiT MPUMEHEHUS U pa3MELLaOTCs UMK YTUNN3MPYHOTCS Kak OTXOAbl) B 3aBUCMMOCTH
OT TEXHOSOMI, CyLEeCTBEHHO BMMSIIOLLMX Ha 3TO KONMMYecTBO, npuBeaeH B Tabnumuax 3.20 u
3.21.

Tabnuua 3.20 — dakTnyeckmin guanasoH obpasoBaHus rpybbix otxogos Ha OC TCB

TexHonorus KonunyecTBo, M>/10° m* cTouHoI BOAbl *

Moanpouecc Ne 1. BbigeneHve nnasalolmx rpybbix npumeceit

(npouexmBaHue) 5-35

Mognpouecc Ne 1-1.
O6paboTka (0TMbIBKa 1 00e3BOXMBaHUE) rpydbIX NPUMECEN, 3a-

JepXKaHHbIX Ha peLueTkax 3-25

Mognpouecc Ne 2. YpaneHue ocepawowmx rpybbix npumecei
(necka) 10-100

Moanpouecc Ne 3. ObpaboTka necka 7-80

Tabnuua 3.21 — Pac4eTHbI Anana3oH obpa3oBaHusa ocagka cTouvHbix Bog Ha OC CB

TexHonorus . 3 .
_ | Macca ocagkos, Kr cyxoro Bellectsa/kr hakTM4eckon BnaxHocTu, Ha 1000 M~ CTOYHOM BO-
Buonornyeckomn
bl *, NP1 UCNofb30BaHNM TeXHOMNOrMnm obpaboTkn ocagka
OYMCTKU
Bes ctabunusauum AC MC
C)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
BHAO 195/975 195/217 166/831 166/185 140/701 140/156 64/89
BHOX® 230/1150 230/256 201/1006 201/224 175/875 175/194 99/137
BHOB® 210/1050 210/233 180/900 180/200 153/763 153/170 74/102
BHOBX® 220/1100 220/244 190/952 190/212 164/818 164/182 86/119

* o pacyeTy Ans AaHHbIX MO 3arpsiI3HEHHOCTU CTOYHbLIX BOA, NPMBEAEHHbIX B Tabnuue 1.3, No TeXHONoruu
6e3 nepBNYHOro ocBeTneHUs. [Ins CTOYHbIX BOA C APYroi 3arpsi3HEHHOCTLIO U B APYFUX YCIOBUSIX AaHHble By-

OyT oTnu4aTbCA.
** Macca (hakTnyeckom BNaXKHOCTWN NpuBedeHa Npu cogep’kaHum Cyxoro BellecTtsa B keke 20 %.

**[pn cogepxaHuM Cyxoro BellecTtBa 72 %, onpegenseMoM TEeXHOMOrMYecKon LenecoobpasHoCTbio

TPaHCMNOPTUPOBKU 1 NEepPerpy3ku 3orbl.
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Takum obpasom, KonmyecTBo 0b6pasyoLLMXCA OCaAKOB OnpenensieTcs pasHoHanpas-
NeHHbIMK hbakTopamu, YTO He MO3BOSISIET OCYLLECTBMATb TEXHOMOMMYECKOE HOPMUPOBaHME
3TUX 3MUCCUN.

HenpuemnemocTb HOPMUPOBAHUS KONMYECTBA OCAOKOB, KaK OTX040B, UMeeT nop co-
6o n 6onee rnybokMe OCHOBaHUS, HeXxenun BONbLUOM AMana3oH MX BO3MOXHbIX 0ObEMOB.
Moaxoapbl K NpoLEeCcCcy OYMCTKM Kak K 06paboTke CTOYHbIX BOA C LENbio, B TOM YMCe MUHK-
ManbHOro obpa3oBaHMsi O0cagka Kak 0TxoAa, nognexalwlero yaaneHuto, aBnaTca ycrapes-
lwnmn. CoBpeEMEHHbIN, 3HepropecypcHbln, nogxon (OPI1) Kk ounctke (ToyHee — obpaboTke)
CTOYHbIX BOJ OPUEHTUPYET OTHOCUTLCS K HEM KaK K NPOLEeCcCy KOHLUEHTPUPOBaHUA 1 yTUnn3a-
UMN COCTaBMSKOLWNX €€ XMMWUYECKMX BELLECTB U IMIEMEHTOB, MMEIKLLMX SHEepPreTU4ecKyto,
yaobpUTENBHYI0O N UHYKO LIEHHOCTb, @ Takke TEeMnnoBOW 3HEPrnm cammx CTOuYHbIX Bog [26].
OTOT NoAxon OCHOBbLIBAETCH Kak Ha MOHUMaHUM KOHEYHOCTU NPUPOAHBIX pecypcoB (HedThb,
docaTbl), Tak N HA YCTOMYMBOM POCTE CTOMMOCTU PECypCcoB, NpounsoLleawemM B nocrnegHue
ABa gecaTuneTus.

C TO4kM 3peHus OPT1, yem Gonblue BblAENEHO U3 CTOMHOW BOAbl €€ COCTaBIISOLWMX
(opraHunyeckoe BewlecTBO, a3oT, ocdop), TeM 6onblue BEWECTB MOXET OblTb YTUNN3MPO-
BaHO Kak Ha camux OC 'CB (ansa nony4yeHust aHeprum), Tak 1 3a ux npegenamu. B cuny Toro,
YTO MpoLuecchbl AeHnTpudmrKaummn n yganeHms pocgopa Hy>KaaTca B OpraHM4eckoM Belle-
CTBE ANS CBOEro MpPOTEKaHWUS,, OHU KOHKYPUPYIOT C 3HEpProreHepupyloLwwmmMmn npoleccamm
(npexne Bcero, aHaspoOHbIM cOpaxmBaHMEM) 3a OpraHUYecKoe BeLecTBO. TexHonornye-
CKMA YPOBEHb COBPEMEHHbIX peLleHui, Hanpumep, B EBponenckom Cotose, cenyac oueHu-
BaeTCA B OCHOBHOM MO YPOBHIO 3(P(PEKTUBHOCTU MOMYYEHUS SHEPTUN U3 CTOYHBLIX BOA NpU
HEN3MEHHOM (BbICOKOM) YPOBHE OYMCTKM.

OpaHako BO3MOXHO U LenecoobpasHO OCyLWecTBASATbL HOPMUPOBaHWE (4NA KpynHen-
LWMX OOBEKTOB M BbILLE) HA OCHOBE TEXHOSTOMMYECKNX NoKasaTenen KpUTMYECKUX CBOMCTB OT-
X0[0B, HEMNOCPEACTBEHHO BIMSAIOLNX HA OKPY>KatOLLYO cpeay.

K aTum cBoncTBam crnegyeT OTHECTU:

- cogepaHme opraHM4eckoro BelwecTBa B ocagke (HOPpMMPOBaHME CIMLLKOM BbICOKO-
ro cogepXaHusi OpraHNYeCcKoro BeLLeCcTBa Kak KpuTepus HeCTabunbHOCTU Ocaaka);

- cofepXxaHne opraHn4eckoro BelecTBa B Necke;

- coaepxaHme opraHM4eckoro BellecTBa B OTOpOCcax C peLleTok.

O6pasoBaHune otxogoB Ha obbektax OC NCB nonHoCTLIO onpeaenseTca ux noctyn-
nexvem c MNCB, a oHo, B cBOK o4vepeab, ycnosuamu dopmupoaHms NCB, Haxogawmmmcs

BHe cdepbl BNUSHUSA opraHn3aumm, akcnnyaTtupytowen LICB.
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TpaHcdopmauus NOCTynawLMX 3arpsA3HSOLWNX BELWECTB NPakTUYeCcKn OTCYyTCTBYET,
3a UCKIMOYEHMEM OYMCTKM B GuonnaTo. EAMHCTBEHHBIN npouecc 06paboTkM o0TxonoB 06e3-
BOXWBaHWEe ocagkoB. TakMm obpasoM, konmyecTtBo otxogoB NCB no cyxomy BellecTBy
He noaneXxuT HopMunpoBaHuto. Heobxoanmo HopMMpoBaTb CodepkaHue CyxXOoro BellecTBa B

drakTnyeckonm macce OTX040B.

Pasgen 4. OnpeneneHne Haunyywux AOCTYNHbIX TeXHONOMMMN

4.1 OcobeHHOCTM MeToaonorum onpeaenenHnsa HOT npumeHuTensHo

K nogoTpacnu

BblgeneHHble B pasgene 1 akonorndeckue npobnembl (3agadn) oTpacnu, € y4eTom
aHanmsa gakTU4eckn NPUMeEHSeMbIX TEXHONOMMA, NPOBEAEHHOro B pasgene 2, nogpasne-
NATCA Ha cneaylwme:

1) MpumenuTtensHo k OC MCB:

a) B 0b6racTtu noanpoLeccoB OYUCTKN CTOYHbIX BOA:
- OYUCTKA CTOYHbIX BOA OT OPraHUYecKkux 3arpsi3HeHUn, CoeaMHEHNn as3oTta, Co-
eanHeHnn goocdopa;
- o6e33apaxnBaHne OYULLIEHHbIX BOA.
6) B obnactn nognpoueccoB o06paboTknm ocagkoB CTOYHbIX BOA C LIENbI Mony4ye-
H1A NnoboyvHom npoaykumn (brnorasa, opraHM4Yeckoro yaobpeHusi, MOYBOrpyHTa, PEKYNbTUBAH-
Ta W T.MN.), WX NPAKTUYECKN HEOMACHOro MM ManoonacHoro oTxoda, npegHas3Ha4YeHHoro
ANS pasMeLLeHns B OKpyKatoLLen cpeae:
- onTMManbHasa ctabunuaauns 0CaaKos,;
- 3HeproreHepauus Ha 6ase opraHN4YecKoro BeLLLeCcTBa 0CaaKoB;
- COKpalleHMe MacCbl 0CaKoB;
- ob6e33apaxunBaHne 0CaaKoB.

Kak nokasaHo B pa3sgenax 2—3, B cdpepe 06paboTkum ocagka 4acTb PyHKUMIA Noanpo-
LLeCCOB MOXET nepecekaTbcs NMOO coBnaaaTb, YETKOE pas3rpaHNYeHne Nx HEBO3MOXHO.

2) NpumernTtensHo kK OC MCB:

a) B obnactn nognpoueccoB OYNCTKN CTOYHBIX BOA:
- OYNCTKA CTOYHbIX BOA OT B3BELLEHHbLIX BELLIECTB U HEPTENPOAYKTOB;
- ouncTKa cTouHbIx Bog oT Bl1K, coeanHeHun asota un ocdopa, obeszapaxu-
BaHWe OYMLLEHHbIX BOA (NpY NonagaHun B OOXAEBYHO KaHanu3awumo X03sMCTBEHHO-ObITOBbLIX
CTOYHbIX BOA, NMBO HeHaanexawemM COCTOSHUN TeppuTopui Bogocbopa);

6) B obnacTtn nognpoueccoB 06paboTkun ocagka: CoKpalleHe Maccbl OCaaKoB.
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Onpenenexnne HOT npon3BoannOChb C TOYKM 3PEHUS MOMHOTbI PeLleHust Bbillenepe-
YMCIEHHbIX 3a4au.

Bce gpyrue akonornyeckme 3agayvv, BO3HMKaOLWME B CBA3N C 0Opa3oBaHMEM CTOYHbIX
BOJ, MOCESIEHUA N UX OYUCTKOW, HE MMEIOT Ha HACTOALWMA MOMEHT NPaKTUYECKUX PELLEHUN.
[MyTn nx pelseHnsa n3noxeHbl B pasgene 7, NoCBAWEHHOM NepcrnekTUBHbIM TEXHOMOMUSAM.

C y4yeToMm npobrem oTpacnu He MeHee BaxHbIM, Yem onpegeneHve camux HAT, sB-
nseTcs onpegenexHne ux npumeHnmocTt. OHo 6asmpyeTca Ha ABYX OCHOBHbIX KPUTEPUSX:

- MaKkcuMarnbHas  9KOJIOro-akoHoMmudeckass 3(pEeKTUBHOCTb, HanpaBneHHas Ha
npegoTBpaLleHne HepaunoHanbHOro pacxogoBaHNA MHBECTULMOHHBIX PECYPCOB;

- KOMOUHNPOBAHHbIN NOAXOA, C YYETOM Kak TeXHOMorn4yeckmx BoamoxHocten Ha OC,
Tak U BO3MOXXHOCTEN BOAHOro obbekTa.

OnucaHHasa B pasgene 3 cuTyaumsa c pasBuTueM nogotpacnn TpebyeT obecneyeHus
MaKCMMarbHOW 3KOJSTOro-aKOHOMUYECKON appeKkTUBHOCTU. NS OOCTMXKEHUSA 3TOro onpene-
nenne HAOT Heobxoammo ocywlecTBndaTb, B TOM 4ucrie (cM. nogpasgen 1.8), B yBdA3Ke C
OLIeHKOM COCTOSIHMA BOAHOro obbekTa, Kyda ocyuwecTtBnaeTrcsa cbpoc obpabaTbiBaemon
CTOYHOW BOAbl. [laHHas yBA3ka LOMmkHa obecneynTb NpUMEHEHNEe TEXHOMNOMMM, ONTUMarnbHO
COOTBETCTBYHOLLEN 3KONOrMYeCcKoOMy COCTOSHUIO BOAHOro obbekta. Peub Maet mmeHHo o6
onpegeneHun ypoBHsSI TEXHOMOMMK, a He pacyeTe kadecTBa CTOYHOWM BOAbl, 4OMYCTUMON K
cbpocy B BoaHbIM 06bekT. [NogpasymeBaeTcs, 4TO Nobas npuMeHeHHas TEXHONOMMA OOSKHA
3KCNNyaTUPOBaTbCS B ONTUMAanbHbIX, YCTOMYMBBLIX YCNOBUSAX U NPU YCNELWHOW peanu3aumm
UMeeT OrpaHNYEeHHbIN Anana3oH NokasaTenen KayectTsa OYNCTKN.

BaxxHO noHumaTtb, 4YTO Gonee 95 % Bcex CUTyauU PEKOHCTPYKLMUKN CYyLLECTBYHOLLNX
n ctpouTenbctBa HoBbix OC peanuayoTca B CYLLECTBYIOLIMX HACeNeHHbIX NMyHKTax U OTHO-
CATCS K YXXe CYLLEeCTBYIOLMM NOTOKaM CTOYHbIX BOA M MaccoBbiM Harpy3kam. [1oaTtomy nop
onTUMarsnbHbIM (C y4ETOM COCTOSIHMS BOAHOro obbekta) ypoBHem HIT nogpasymeBaeTtcs
TONbKO M UCKMOYMTENbHO Pa3yMHOE CHWXKEHWE Harpysku Ha BOAHbIM 06BbEeKT oT AaHHbIx OC
B pe3ynbTaTe UCMonb30BaHWUsl TEXHOMOIMI 3TOr0 YPOBHS, a TakKe COXPaHEHWe CyLLecTBYHO-
Lero nonoXxeHust Ha xopowwo pabotatowmx OC, co cocpenoToYEHMEM UHBECTULMIA HA Xya-
wux obbekTax. NpumeHenne ontumansHoro yposHa HOT HMkonm oBGpa3omM He MOXeT O3Ha-
YyaTb YBENMYEHNS CyLLEeCTBYHOLLEro YpoBHA cOpoca 3arpsa3HeHui.

MockonbKy 3aKoHOO4ATENBLCTBO NOApa3ymeBaeT nepecmoTp cnpaBoyHukoB HAOT, ecnu
cuUTyaumsa B cpegHeM Mo OTpacnuv COBUMHETCH B CTOPOHY MOBbILUEHUSA YPOBHS TEXHOMOMN U
rnyOuHbl OYMCTKK, B Criegyowwmx pegakunax 6yoyt npegycMoTpeHsl gpyrme, 6onee BbiCOKue

YPOBHU TEXHOMNOIMUN.
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OCHOBHbIE TEXHOMOrMK, KOTOopble MOryT paccmaTtpueaTtbes kak HOT gna MCB (B Tom
yucne yooBneTBOPSAOLME KpUTEPUIO Hanuums 2 u 6onee BHeapeHU Ha TeppuTtopun Poc-
cunckon Pegepaummn), obecneunBatoT KA4eCTBO OYNCTKM B Tpex ananasoHax UIMKO:

- HaumeHbwasa BenuunHa UIMKO,, (4,5-7) obecneuymBaeTcsa rpynnon TEXHOMOMMA C
yaaneHnem asota un doccopa: bBHAP, BHOP-A, BHOX®P, BHOBEX®, nononHEHHON A00YNCT-
KOW;

- UMKOyn y aTux xe TexHonorun, bBHA®, BHO®-A, BHOAX®, BHOBX®, Ho 6e3 go-
OYUCTKM, Heckonbko 6onblue — 7—10. NMpn 3TOM B AaHHOM rpynne rnokasaTenn TEXHOOrm ¢
NPUMEHEHNEM XUMUYECKUX peareHTOB HeMHoro nyywe (Ha 0,5 eanHul), ogHaKO OHM UMeET
HeKoTopble HeraTUBHbIE NOCNEACTBUS MO KONMYECTBY M COCTaBy 0bpasytoLlerocsi ocajka;

- M0 CBOWM nokasaTtenam cnegywowas no pocty 3HadeHus UIMKO,, — TexHonorus
BH[, koTopasa moxeT 6bITb NPUMEHEHA TONbKO B OTCYTCTBME TpeboBaHMn K yaaneHuo goc-
dopa. [1ns BogHbIX 06BHEKTOB, ANs1 KOTOPbIX MO COOBPaAXKEHUAM COXPAHEHUSI NPOLAYKTUBHOCTU
9KOSOrM4YeCcKon CUCTEMbI U COXpaHeHus 6asbl Anst pbiOHOro NpomMbicna, MoXeT OblTb BOCTpe-
OoBaHa TexHosorus, He NpegycMaTtpuBaloLlas yaaneHunsa kak oocgopa, Tak u asota;

- KaK BpeMeHHasi, C y4eTOM Marion 3KOS0ro-aKOHOMUYeckon 3pPEKTUBHOCTUN Nepexo-
Aa OT Hee K BblleonucaHHbIM TEXHONorMam, MoxeT paccmatpmBateca BHUYCL (npu ycnosun
He npesbiweHns UMKO,x 15 eauHny). 3Ta TEXHONOMNS He JOMKHA SABNATLCA LEnbl PeKOH-
CTPYKUMM COOPY>KEHUWN, HO OOIMKHA MMETb NPaBO COXPAHATLCA Ha 7-NEeTHU Nepuoa peanu-
3auuun gpyrumm ob6bekTaMmm CBOMX NPOrpaMm NOBbILLEHNSA IKONOrMYECKON aPPeKTUBHOCTH.

Taknmm obpasom, BO3MOXHAsA BapuaTUBHOCTb YCNoBuM cbpoca B BOAHblE OOBLEKThI
BblTeKaeT M3 Habopa anpobMpoBaHHbLIX TEXHOMOrMK (FPYnn TEXHOSIOrMM), KOTOPbIMK pacrno-
naraet otpacrnb. HecMoTpsi Ha 6onbluoe pasHoobpasne MeCcTHbIX YCIIOBUIA B BOAHbIX OOBbeEK-
Tax, BO3MOXHOCTWU y4yeTa ycnosuin cbpoca ang o6beKkToB MPOM3BOAUTENBHOCTHIO CBbILE
20 TbIC. M*/CYT CBOAATCA K YETLIPEM YPOBHSIM 3KONOrM4Yeckorn 3dEeKTUBHOCTU TEXHOMNOMNA,
KOTOpble MOryT ObiTb MPUMEHEHbI.

[na onTuMmnsaumm pacxogoBaHUsa MHBECTULNIN Ha co3gaHmne (pekoHeTpykuuio) OC ans
uenen nepexoga nogotpacnv Ha HOT uenecoobpasHoO OCyLeCTBNATbL paHXnpoBaHMe BOA-
HbiX 0O6bekToB Ona uenen npumeHenus HAT Takke B npegenax yeTblpex rpynn (katero-
puin A-T). HasBaHusa 1 NpeanoxeHus no pasrpaHMYeHnto 0ObHLEKTOB MO KaTeropusiMm npuBo-
AATCSA B HACTOSALLEM CPaBOYHUKE YCITOBHO.

KaTteropus A. Hanbonee oxpaHsiemble unm Hambonee ysi3BMMble BOOHbIE OOBHEKTbI —
rpynna, Tpebytouwas cambix 3PPEKTUBHBLIX TEXHONOrMK. K gaHHoOM Kateropun OomkHbl ObiTb

OTHeceHbl 0c0b60 OXpaHsiemMble BOAHbIE OOBHEKTDI.
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OTHeceHVe BOAHbIX OOBLEKTOB B 30HE MeXOyHapoAHbIX KOHBEHUUW npepnaraeTtcs
NpoOM3BOANTL MO pe3ynbTaTam CONOCTaBNeHUs TpeboBaHUN, NpeabsaBNAEeMbIX MU K COpO-
cam, c TexHonorudeckumu nokasatenamu HAT (cm. pasgen 5). Tak, Hanpumep, XEJIKOM
[16] Hanbonee cTpormne TpeboBaHUsA NpeabaBsET K KOHLEHTpaUnam asoTta n pocgopa.

KaTteropust 6. OcHoBHas rpynna BogHbIX OObEKTOB.

KaTeropua B. Qkonornyeckn yctonumeble BOAHbIE OOBbEKTDI.

KaTteropua I'. O6bekTbl ¢ 0c0B0 HU3KMM coaep)kaHnem as3oTa u docdopa, Aonyckato-
LLME MO COOBpaKEHNAM COXpPaHEHUS NPOAYKTUBHOCTN SKOCUCTEMbI Kak OCHOBbI A4S pbIBHOMo
npombicna, npu obocHoBaHMK, NpUMeEHeHNe Buonornyeckon ounctkm 6e3 rnybokoro yaane-
HUsA asoTa u ocdopa (yaaneHue B npegenax 30 %).

[10 NPMHATUA HOPMATUBHOIO akTa, OCYLLECTBASOLWEro Knaccugukaumo BoaHbIX 00b-
€KTOB MO BbllLeyKa3aHHbIM KaTeropusM, Bce BOAHbIE OOBLEKTbI (KpoMe 0coB0 oXpaHseMbIX
BOOHbIX OOBbEKTOB (Yy4acTKOB BOAHbLIX OOBEKTOB), a Takke BOAHbIX OOBbEKTOB B 30HE MeXAy-
HapoAHbIX KOHBeHUun) ans onpegenenvs HOT AomkHbl paccmaTpuBaTbCsa Kak 0ObekTbl Ka-
Teropumn b.

[na MeHbWNX pacxogoB CTOYHbIX BOA (MeHee 20 ThiC. M3/CyT) B CBA3U C UX MEHbLUEN
3KOJSIOrMYECKOM OMACHOCTbIO, a TaKkKe C YCMOBUSMU NPUMEHEHUs TexHonorun Bbidop HAOT
paclnpeH, ¢ OTHECEeHNEM K HUM TexHonorur bO, BH, TexHonornm ecTecTtBEHHOM U OU3NKO-
XUMUNYECKOWN OYMCTKM.

OcCHOBHble TeXHONOrMu, KOTopble MoryT paccmatpuatbesa kak HOT gns MNCB (B Tom
yucrne ygoBnETBOPSOWIME KpuTeputo 2 1 Gonee BHegpeHun), obecneymBaldT KayecTBO
ouncTkm B Tpex ananasoHax UMKO:

- HaumeHbwasa BenuyuHa UMKO,, (o 3,5) obecneuvvBaeTcs rpynnon TEXHOMOMMNA,
UMEILNX B CBOEM COCTaBe y3en LOOYUCTKN Ha ABYXCTyneHYyaTbiXx punbTpax (punbTpbl Ans
rnybokoro yganeHuns B3Becu n copbumMoHHbIE PUNbTPLI). OTU JOPOroCTONALWME B CO34aHUMN U
aKcnnyaTauum TeXHONOrMM A0MKHbI MPUMEHSITLCA NpK cOpocax B BOAHbIE OOBbEKTLI A;

- Bbllwe UMKO,m Y TOHKOCNOMHBIX OTCTOMHUKOB, (PrIOTAUMOHHBLIX U raBUOHHBIX COOpY-
YXEHW, OONOSTHEHHbIX BMOTEXHONOorMYyeckMMm nognpoueccamm nnbo nMcnonb3oBaHMEM pea-
reHTHon obpaboTku, NMbo coopyxeHnem koanecueHTHon ounctkn (UNMKO ., ao 7). 3tn Tex-
Honornm cneayeT NPUMEHNATbL Npu copocax B BOAHbIE 06BbEKThI rpynnbl b;

- HECKONMbKO Xy[llee KavyeCTBO O4YMCTKM obecneymBaeTcsl Y TOHKOCNOWHbBIX OTCTOMHU-
koB 6e3 npumeHeHna Guonorndeckon goounctkm (UMKOmm o 12). 3Ty TexHonormo cnegyer

NpUMeHsiTb Npy cbpocax B BOAHbIE 06beKTbl rpynnbl B;
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- I'Ipy,D,bI-OTCTOVIHVIKVI, KaMepHble N WNTOBbIE COOPYXEHUNA obecneumBatoT CyleCTBeEH-
HO XyALWYyH OYUCTKY U MOTYyT NPUMEHATLCA TOJIbKO O114 obbekToB KaTteropmm I nnbo kak Bpe-

MEHHble (KpoMe 0OBEKTOB kaTeropumn A).

4.2 AHann3 TexHonorum Kak BoamoxHbix HOAT ana ouncrTku

ropoAcKnX CToOYHbIX BO4

Hwuxe onucaHbl TEXHONOMMK, UCMOSb3yeMble AN PELLEHUs YKa3aHHbIX 3KONOMMYEeCKMX
3ajay U okasblBaloLMe HernocpeacTBEHHOE BO3OEVCTBME Ha OKpPY)KaloLLyl cpedy, B COOT-
BETCTBMU C NEepeYHEM TEXHOMOMI, ykasaHHbIX B pasgene 2. Kpome obuiero onucaHums, npo-
Be[eHa OLleHKa TEXHOMOMMI Mo CTeNneHn BO3AENCTBUSA Ha ApYrne KOMMOHEHTbI OKpYy»KatoLew
cpeabl 1 noTpebneHust pecypcoB. OUeHEHbI YCroBUS MPUMEHEHUS TEXHOMOIUIA U hbaKTopbl,

BInnArOLMneE Ha nx peann3auuio.

4.2.1.1 O4yncTKa CTOUYHbIX BOA OT OpraHU4ecKux 3arpsisHeHMn, coeanHeHUn

asorta u choccopa

Ha nogasnswowem yucne obbekToB, nognagawowmx nog obsasartenbHoe BHeApeHue
HAOT, ana peweHua gaHHou npobnembl B cOCTaBe npouecca OYUCTKM CTOYHbIX BOA MCMNOSb-
3yeTcsa nognpouecc BMoNorMyeckomn OYUCTKN B adpOTEHKax, C UCMONb30BaHNEM B KayecTse
A004YNCTKM PUMNBTPOB PasnnYHbIX KOHCTPYKUMIA, IMBO 6e3 JOOYMCTKN.

Kaxabln N3 HWKEONUCaHHbIX BapuMaHTOB TEXHOMOMMA BGUONOrMYECKOM OYMUCTKU BKITHO-
yaeT B cebs uenbi psag TEXHONOMN, N3BECTHLIX NOA4 MHAMBMAYANbHLIMW Ha3BaHuamK. Mpu-
BeJeHHOe OrnucaHue 3aTparMBaeT OCHOBHblE XapaKTEePUCTUKU ITUX FPynn TEXHOMOrmn, ob-

e anAa HMX Bcex, He yFJ'Iy6J'IF|$ICb B OTINN4nA mexay AaHHbIMU TEXHOJIOTMAMMN.

4.2.1.2 Buonornyeckas o4McTKa OT OpraHU4YeCKux 3arpsisSHeHMn, CoegNHEeHUN

asota u choccopa
4.2.1.2.1 bBuonorn4yeckasi oMMCTKa B a3pOTeHKax

Bce xapaktepuctukm ans 6Monormyeckon OUYMCTKM B a3pOTEHKax HUMXKe onucaHbl Npu-
MEHUTENbHO K MNopasaeneHnto BO BTOPUYHbLIX OTCTOMHMKaX. LLnpoko npumeHsiemble 3a py-
GEeXOM UMKNMYeckue peaktopbl (Takke U3BecTHble Kak SBR) OTnMYaloTCa OT CUCTEMbI a3po-
TEHK-OTCTOMHMK NULb KOHCTPYKTUBHLIMU OCODEHHOCTSIMU MUCMNOMHEHUS U Bonee LMPOKUMM
BO3MOXHOCTAMKM aBTomMaTtm3auum npouecca. OgHakO UX MPUMEHEHWe NPUHLMNUANbLHO

HE MEHSIET HUN IKONOMMYECKNX, HN CTOMMOCTHbIX NokKasaTenemn noanpouecca Buonornyeckon
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ounctkm [CB, noO3aTOMy UMKNUYECKME peakTopbl OTAENbHO B AaHHOM CrlpaBOYHMKE
He paccmaTpuBatoTCS.

Mcnonb3oBaHne mMembpaHHOro mnopasgeneHust CyweCTBEHHO YIydwaeT 3HavyeHus
psga TEXHOMOrMYecknx nokasatenen (B3BelleHHble BewecTBa, blKs), a Takke nosbiwaeT
HaO4EeXHOCTb AOCTMXEHUA MUHUMAarnbHbIX 3HAYEHUW OPYrMxX MokasaTenen, npexne BCero,
docgopa docatoB n azota HUTpUTOB. OgHAKO, TEXHNYEcKan paboyas rpynna npu paspa-
60TKe cnpaBoYHMKA HE CMOrna MnonyYnTb AOCTOBEPHbLIX AAHHbIX MO MECTOHAaXOXAEHWIO B
Poccum n pesynbtatam akcnnyaTtumm OC, ncnonbayowmx memMbpaHHoe nnopasgeneHme npm
OYUCTKE CTOYHbIX BOA noceneHunin. Noatomy membpaHHoe nnopasgeneHue (B coctaBe Mem-
OpaHHbIX BuopeakTopoB) kak oTaenbHas HOT B gaHHOM pasgene He paccMaTpuBanocs.
AHanornyHasa cutyaums ¢ onotaumoHHbIM unopasgeneHmem. CornacHo NpUHUMNY TEXHOO-
rMYeCcKoOro HOPMUPOBAHUS, BCE TEXHONOMMU, KOTOpPblE CNOCOBHbLI 06ecneunTb Nnokasartenu, He

npesbiwatowmne nokasarenu HOT, Takke otHocaTca K HOT.
4.2.1.2.1.1 bunonornyeckas 0o4YMCTKa B a3pOTEeHKax OT OpraHn4YecKunx BeLecTs

ObLee TexHU4Yeckoe onmucaHme

Takke M3BECTHa kak MnosfHasi buonormyeckas ouncTKa, TpaguunoHHas bruonormyeckas
ouncTka. [lanee cokpawleHHo nmeHyetcs BO. OcyliecTBNAeTCa B COOPYXEHUSIX, Kak NpaBu-
N0, NPSIMOYroNibHOM POpMbI, KyAa NOCTynaeT CTOYHasi BOA4A M BO3BPATHbIN aKTUBHbIN Ui, OT-
AENsSieMbI B COOPYXEHUAX mnootaeneHus. [na nogaepxaHus Guoxmmmyeckoro npouecca
OKWUCIEHMS1 ad3pPOTEHKN as3pUPYIOTCS C MOMOLLbI CaMbiX pas3HOOOpa3sHbIX MHEBMATUYECKMX,
MeXaHU4YeCKUX Unn rmapaBnnyeckmx cucteM. B pesynbtate npoueccoB aspaumm NpoucxoanTt
pacTBOpPEHME B MNOBOM CMECHK KMCROpoAa Bo3ayxa v ero notpebneHne mMmkpoopraHmaMmamm
una. B pesynbTaTe TEXHONOIrMYECKOro npouecca NpomMcxoauT copbumsa Ha nne n oOKUCNeHne
(nonHoe nNnbo YacTUYHOE) OpraHMYEeCcKUX 3arpsA3HEHU, Kak PacTBOPEHHbIX, TaK U B3BELLEH-
HbIX. OKMCNsieMble OpraHM4YeckMe CoeauHeHUst TPaHCOPMUPYIOTCA B YIIIEKUCNOTY U BOAY.
B pesynbTtarte nutaHus n geneHns MMKpOOpraHnM3mMoB akTUBHOIO Mna, a Takke copoumm nmm
3arpsI3HALLMX BELLLECTB, MPOUCXOANT NPUPOCT aKTUBHOIO mna.

B nogaBnsatowem 60NbLLIMHCTBE NPUMEHEHUIA NMPEeAYCMOTPEHA pereHepaums Bo3BpaT-
HOro aKTMBHOrO Mna (ero aspauus 6e3 nogayn CTOYHON BOAbI), C BO3MOXHOCTbIO M3MEHEHMS
COOTHOLLEHNSA 06BEMOB pereHepaTopoB U COOCTBEHHO a3POTEHKOB.

Mpn obecneyeHnn pacTBOpPEHUS AOCTATOYHOrO KONMMYecTBa BO3Ayxa W Hanuuum [o-
CTaTOYHOrO0 BpEeMeEHU npebbiBaHUSA B a3pOTEHKax pPasBMBAKOTCA TaKKe AOMNONMHUTEMNbHbIE

npouecchbl 6MONOrMYECKOro OKUCNEHNA aMMOHUINHOMO a3oTa — HUTPUdUKaLUS.
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[MpevmyLlecTBa AN OKpyKaoLwen cpeasbl

B HacTosilwee Bpemsa aBnsieTcs 6a3oBbiM MeTogoM ounctkm TCB, no3sonsasa yaanatb
opraHudeckune 3arpsisHeHusi ¢ adppekTnBHoCcTbO 0 95 % — 97 % — go 8-15 mr/n no co-
aepxaHuio B3BelleHHbIx BewecTB U BlKs.

Hapsaay ¢ yoaneHnem opraHMyeckux 3arpsisHeHuu, onpegensemblix no blKs, yoanser,
Gnarogapst PU3NKO-XMMUYECKMM B3aMOOENCTBUAM, 3HAYUTENBbHYIO YacTb TSXKENbIX MeTarn-
noB. Takke OK/CNSET MHOrve crneuynduyeckme TEeXHOTeHHble 3arpsa3HUTenu, Takue, Kak
HedTenpoaykTbl, CIMAB, a Takke cepoBoOpPOA.

YacTnyHo (B konmnyectBax, HeOBXOAMMbIX A5 NPUPOCTa akTUBHOMO Mna) NpoOUCXoauT
yaaneHue (norrnoweHne) coeguHeHnn asota u gocdopa.

HecnocobHOCTb TexHosnorm yaanaTb a3oT U ocgop OAHO3HAYHO OTHOCUT ee K
ycTapeBwunM. TexHonorna MmoxeT paccmatpusatbes kak HOT Tonbko gns OC ¢ cBepxmanon
NPOU3BOANTENBHOCTbIO, KaK OKa3blBaloLLMX Manoe HeraTMBHOE BO3AENCTBUE, N HYXOAKOLLMX-

CA B MPOCTbIX N SC*)d)eKTVIBHbIX mMeToaax.

MexcpenoBble BO34eNCTBUS

3HauMTenbHasa YacTb OpraHNYEeCKNX COeANHEHNN HE OKUCIISIETCA, a TpaHCHOpPMUpyeT-
CsA B NPUPOCT aKTMBHOIO Wma, yBEnuMyuMBasi ero KOHUEHTpauuio B coopyxeHun. CooTBeT-
CTBEHHO, HEOOX0AMMO BbIBOAUTb U3ObITOYHbLIA aKTUBHBIA UIT (MOCNE COOPYXEeHUN UNooTae-
nexHuns), obpabaTbiBaTb €ro N pasMeLLaTb B OKpyXalLlen cpege.

OCoBEHHOCTBIO TEXHOMOIMMK ABNSAETCS BbICOKAs SHEProeMKOCTb npouecca pactBope-
HUSA KMCrnopoda BO34yxa B adpOTEHKE. JHeprust NoTpebnsaeTca B BUAE SNEKTPOSIHEPTUN U
He MOXeT ObITb pekynepupoBaHa.

BO3MOXHbI aMUCCUM NeTYy4nX BELECTB B BO3AYLUHYHO Cpeay, OOHAaKo 3a CYeT Hanuyms
PacTBOPEHHOIO KMCMOpoda BO BCEM OOBLEME COOPYXEHUS BblAENEHNE BOCCTAHOBIIEHHbIX

coeguHeHun cepbl 1 JIKK HeBenuko.
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[TpMMEHNMOCTb

Bes HeraTMBHOro BO34ENCTBUS HA OKPY)KatoLLyto Cpeay Mo COBPEMEHHbIM TpebGoBaHU-
SIM MeToA NPMMEHUM TONbKO B ABYX Crly4Yasix: Ha CBEPXMariblX OYUCTHbIX COOPYXXEHUSIX, NPW
MCNonb30BaHUN NpeaBapuTenbHoro, NM6o nocneayowero yganexwus docdopa ¢ NOMOLLbO
peareHToB, a Takke MocreaywLlero yaaneHnss coeauHeHnin asoTa ¢ UCMonb3oBaHMEM [0-
MONTHUTENbHOIO UCTOYHMKA OpraHuKM Ans npouecca aeHutpudukaumm (B Poccumn nocneaHee

HE I'IpVIMeHFIeTCFI).

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

OanH 13 Hambonee npocTbix MeTogoB ounctkm CB, He Tpebyowmnin ons cBoen pea-
nnM3aumm CrioXXHoro obopyaoBaHUA U CPeaCcTB aBTOMATUKN.

MoTpebHoCTb B NnoLwaan Ana Metoaa cpeaHss.

Mpn Hanunuum B OaccerHe BOOOOTBEAEHUSI MOLUHBbIX MCTOYHWKOB HEPErynsipHOM
Harpy3sks nmbo 3annoBbiXx COPOCOB OpraHMYECcKUX 3arpsi3HEHUN (NULLEBbIE, XUMUYECKUue,
HedpTexnmmyeckne npegnpuATUSA), NPUBOAALLMNX K YBEMMYEHUIO HArpy3ku no OpraHn4ecKkum
3arpsisHeHnsiM 6onee 4yem Ha 50 %, BO3MOXHA XpPOHNYECKM HecTabunbHast paboTta metoaa ¢
yxyauweHunem kadecta oumctkm no bIMKs oo 20-40 Mr/n 1 HeraTUBHBLIM BNUSIHUEM Ha COOPY-
XEHNs nnooTaeneHuns.

Ha psage o6bekTtoB TEXHOMOIMMSA NPUMEHSIETCS C UCMOMNb30BaHNEM 3arpy304HOro Marte-
puana gns uMmooumnmsaumm Guomacchl B asapoTeHKax.

Mpn ncnonb3oBaHWK 3arpy304HOro Martepuarna OH MoxeT ObiTb pas3MeLleH B COopy-
XEeHUn cregywmMmmn OCHOBHbIMKW cnocobamu: B Buae camoHecywmx 6nokoB (Henocpegn-
CTBEHHO Ha gHule nnbo Ha nogaepXMBatoLmMX Kapkacax), B BUAE MOSTIOTHULL, BOMOKHUCTbIX
MaTepuarnoB U T. M., pa3MeLLlaeMblX Ha Kapkacax, B BUae nnasaroLen 3arpysku.

Takon BapuaHT 6onee ctabuneH B yCrnoBusaX 3anmnoBbiX COPOCOB 3arpsA3HSOLLNX Be-
LLIEeCTB, NO3BONISIET NOBbLICUTb NPOMU3BOAUTESNTBHOCTb COOPYXKEHUN.

HepocTtaTtkamn SBNSIOTCS CYLIECTBEHHbIE KanuTanbHble BNOXEHUA Ha npuobpeTteHne
3arpy3o4HOro matepmana n ero pasmMelleHne B a3poTeHKe, a Takke CIOXHOCTM C ero pere-
Hepauunen (M3BeCTHbI Cnydyam obpyLLeHnsa nog BeCOM BMONMEHKN HeLOCTaTOYHO NPOYHOM 3a-
rpy3ku). cnonb3oBaHune 3arpy3ku, KpoMe MAOCKOCTHOM (Kak B a3pOTEeHKe, TaK U B 3aTOMMEH-

HbIX 6|/|ocb|/|anpax), Tpe6yeT TWaTesibHOro npouexmBaHmsa CToO4HbIX BOA.

PedepeHu-00beKTHI

Mopaensatouwee 6onbwmnHcTBO Bcex OC CB B cTpaHe.
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4.2.1.2.1.2 bnonornyeckasi OMUCTKa B a3pPOTEeHKaX OT OpraHM4YeCKUX BeLlecTB U

aMMOHUMHOroO a3oTa

O6bLee TeEXHMYECKOE ONMUCaHue

McTtopuyeckoe HasBaHMe npouecca — MNpoasieHHoe okucrneHue. [Onsa otnnumnsa Bceun
rpynnbl NpoLeccoB GUOMOrMYECKON OYUCTKM, WUCMOMb3YIOLWNX HUTPUGUKALMIO, OT MOSHOWN
BMONOrMYeckon OYUCTKM (KNacCMYECKOW TEXHONOrMM) B HACTOSLWEM CNPaBOYHUKE OHU MMe-
HYIOTCS Kak npouecchbl rnybokon Guonornyeckon oumnmcTtku. [lanee no TEeKCTy COKpaLLeHHO
nmenyetcs bH.

KOHCTPYKTUBHOE WCMOMHEHNE W OABWMXEHWE TEXHOMOIMYECKNMX MOTOKOB aHanornyHo
NOJSTHOM BMONOrMYECKON OYUCTKE. ABNAETCA codeTaHMEM B O4HOM COOPYXXEHUN OBYX MUKPO-
OMonorn4yeckmx NPoLLEeCCoB:

- a9pobHOE OKUCNEHNE OPraHUYECKMX 3arpsa3HEHUI PaCTBOPEHHBIM KUCNOPOAOM;

- a9pobHOE OKUCNEHNE aMMOHUNHOMO a3oTa A0 HATPATOB (HUTpUdMKaLUS) U HATPUTOB.

Mpouecc HUTpUdMKaUMM pasBUBaETCA KaK MPOLOSMKEHME MOSTHOM OMoNornvyeckon
OYUCTKM, B TOM YUCNe CaMONpPOU3BOSIbHO, NPU HEOBXOOMMOM yBENUYEHUN BpeMeHu npebsbl-
BaHWSA CTOYHOW BOAbI B a3pOTEHKaxX (B TOM 4YMcCrie npu oTkase OT pereHepauun Bo3BpaTHOro
una v 3agencTBoBaHNN 3TUX 06BEMOB ANSA OYMCTKM CTOYHOM BOAbI) M A4OCTAaTOYHOM Konn4e-
CTBE pacTBOPEHHOro Kucropoga (He meHee 1 Mr/n B Tex 30Hax, rge npoucxoauT HUTpudu-
kauus). B nogaBnsaowemM 6OMbLIMHCTBE CUTYyauun OaHHbIM npouecc He Obin npeaycMoTpeH
NPOEKTOM, a pa3BUICs MO ONUCAHHbLIM MNPUYMHAM.

HecMoTpsa Ha BHELLHIOW MOEHTUYHOCTL C MOSIHOW BMOMOrMYECcKOn OYUCTKOM, NPOLIECC
HUTpudukaumm 'CB cyllecTBeHHO oTnnyaeTca oT Hee. [Inga ero aeKkTMBHOro NpoTekaHus
HeobXxoaMMOo nogaepkaHve 3agaHHOro MMHMMarbHOro Bo3pacTta una (B TepmuHonornm [27]).
[Mpy CHWKEHMUM HUXKE STOW BESNTMYUHBI NPOLIECC HUTPUMMKALMN HapyLLAeTCca 1 3aTeEM NpakTu-
4YeCKn npekpallaeTcs.

Bbicokoe noTpebrneHne kucnopoga Ha HUTPUUKALMIO CYLLECTBEHHO YyBenuimBaet
HeobXxoauMbI pacxon Bo3ayxa, KOTopbI HeobxoaMmo nogasaTtb Ha aspoTeHk — Ao 50 % —
100 %. Ecnu aToT pacxon He GyaeT nogaBaTbCsl, Npouecc HUTpudmkauum Gyget npoucxo-
ANTb NULWb YaCTMYHO, Aaxe npu Heobxoanmom Bo3pacte una. Y, HaobopoT, Npu HapyLIeHUn
BO3pacTa una gaxe npu HeobxoguMMOM pacxoe Bo3gyxa npouecc He ByaeT npoucxoguTtb
3P PEKTUBHO.

lMockonbKy nNpouecc HUTpUdUKaunmm NpMBOAUT K Bbl4ENEHMIO B BOAY MOHOB BOOOPOAA,
TO NpY HeJOCTaTOYHOM ByepHOCTM CTOYHOW BOAblI BO3MOXHO CHKeHMe pH 1, B CBOKO o4ve-

peab, MHIMBMpoBaHMe nNpoLecca HATPUUKaALUN.
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[MpeumyLlecTBa Angd OKpyKaloLen cpeabl

lMo3BonseT yganaTb opraHudeckue 3arpsisHeHust ¢ 9PdPEeKTUBHOCTbIO A0 96 % —
98 % — o 5-8 mr/n.

lMo3BonsieT nepeBoanTb COeAnHEHUs a3oTa u3 6onee TOKCUYHOW POPMbI (AMMOHUR-
HbI @30T) B MEHEE TOKCUYHYIO (HUTPaTHbIN a30T). A30T HUTPATOB, B OTNINYNE OT aMMOHUI-
HOro asoTa, He NoTpebnsaeT KMcnopoaa B BOAHbIX OObeKkTax, T. €. He OKasbiBaeT HEraTMBHOMO
BNIUAHUSA OOMH U3 BaXXHEWULLMX TEXHONOMMYECKUX napamMeTpoB — KOHUEHTpaLUMio pacTBOpPEH-
HOro kucrnopopga. bonee Toro, B 3arpsi3HEHHbIX BOAHbIX OObEKTax a3oT HUTPATOB MOXET
CNY>XUTb UCTOYHMKOM CBSI3aHHOMO Kucnopoga Ans npoTekaHWs npoLecCoB CaMOOYULLIEHMS
nytem geHutpudukauynmn. OctatoyHas KOHUEHTpauus aMMOHUMHOIO a3oTa MOXEeT CocTaB-
natb 0,3-1,0 mr/n.

TeopeTnyeckn npouecc NPOANEHHOro OKUCeHns He obecneynBaeT yaaneHus asoTta
ceepx 20 % — 35 %, noTpebnsaemMbix Ha NPUPOCT una, T. €. B 3HAYUTESNbHOW CTENEHN OCTaB-
naet 6e3 n3aMeHeHUs1 HeraTMBHOE BIMSIHME a30Ta B BuAe 3BTpodmKaLmMm BOAHbIX OOBEKTOB.
OpHako Ha npakTuke Ha 3HadYuTerbHOM 4YacTu O6bLEKTOB (CM. pasgen 3) OTMEeYeHOo cylle-
CTBEHHOE yaaneHue asota Ha OC, paboTtatowmx no texHonormm bH — go 60 %, ¢ nonyve-
Hnem obuiero asota B npegenax 15 mr/n. 3ta TexHonornsa HassaHa BHYC[ — rnybokas
buonoruyeckas o4MCTKa C HUTpPUUKaLMen n YaCcTUYHON CUMYbTaHHOW OeHUTPUUKaUNEN.

3a cyeT HEenosHOro OKUCIEHUS MOTyT MPUCYTCTBOBATb MOBbLILWEHHbIE KOHLEHTpauum
a30Ta HUTPUTOB — Ha ypoBHe 0,1-0,5 mr/n.

3a cyeT 6GonblEro BpEMEHM KOHTaKTa 3arpsA3HEeHun C urnom obecnevmBaeT Makcu-
ManbHO rnybokoe yganeHue opraHu4eckux 3arpsisHeHun, onpegensiembix no blKs (oo 2—
3 mMr/n) n cneumMdunyecknx TeXHoreHHblx BellecTB (Hedptenpoayktel, CIAB, deHonbl), a Tak-
Xe cepoBoaopoa.

Bce ocTtanbHble npevmyllecTBa AN OKpyXKawlwen cpefbl TOXOECTBEHHbl MOSHON
OMOoNorM4eckon O4UCTKE.

JKonormyeckme npenmMyLLecTsa OAHO3HAYHO CBMOETENbCTBYIOT B MNOMb3y NPUMEHEHUS
AAHHOM TEXHOMNOMMN Kak BPEMEHHOW Mepbl A0 pekoHcTpykuun OC ¢ BHegpennem HOT.
He pekomeHayeTcs Kak TeXHOMorns, Kotopas OOIhKHa BHeOPATbCA NyTEM PEKOHCTPYKLUK
a3pPOTEHKOB, KPOME CUTYyaUMin, B KOTOPbLIX yaaneHue a3oTta HelenecoobpasHo ¢ pblboxossamn-
CTBEHHOW TOYKM 3pEHUHA, a Takke Npu NpeabsBeHMM COOTBETCTBYHOLWNX TpeboBaHUN no-
TpebuTenem nNpu NCNONb30BaHUN CTOYHbIX BOA 45151 OpOLeHUs. B ocTanbHbIX CUTyaunsx ons
pekoHcTpykumn OC HaumHas ¢ HebonblMX crneayeT ucnonb3oBaTb Gonee 3KOMornyecku

3 (PEKTMBHbIE TEXHOSOMNMN.
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Ha manbix OC TexHonorns moxet paccmatpmBaTtbed kak HOT, yuntbiBag nx He3Hauu-
TenbHbIA BKNag B 3arpsi3HeHne BOAHbIX OOBEKTOB N HE CTOMb CYLLECTBEHHOE BNUSAHWE dhak-

TOopa 3HepronoTpebnenus.

MexxcpenoBble BO34eNCcTBUS

OCcoBEeHHOCTBIO TEXHONOMMMU OTHOCUTENBHO NOJSTHOM BUONOrMYECKON OYNCTKM ABNAETCS
Hanbonee BbiCOKas QHEProeMKoOCTb npouecca pacTtBoOpeHnd K1cropoda Bo3ayxa B ad3pOTEeH-
Ke. SHepFI/IFI n0Tpe6n$|eTc;| B BUAE J3NEKTPO3HEPrMn 1 B pPaMKax OaHHOro rpouecca

He MOXeT ObITb pekynepupoBaHa.

[TpMMEHNMOCTb

Be3 HeraTMBHOro BO3OENCTBUS Ha OKPYXaloLlylo cpeny Mo COeAMHEHMSM asoTa U
dochopa mMeTog NPUMEHNM B CreayoLwmnx yCrnoBuax:

- Ha cBepxmarnblXx — Hebonbwux OC, B 3aBUCMMOCTU OT KaTEropun BoAHOro 06beKTa;

- KaKk BpeMeHHbIM npouecc Ha OC, obecneunBatowmx UMKO,, He Bonee 15 (kpome
KaTteropmm BogHbIX 06beKTOB A — Hanbonee oxpaHsiemble U yA3BUMbIE);

- NPV NPOBEAEHUN MOCreayLero yaaneHnsa HUTpPaToB C MCNOfb30BaHNEM LOMOSTHU-
TEeNbHOrO0 WUCTOYHWMKA OpraHuMKU AN npouecca AeHuTpudukauumn, 4To opmupyeT cylle-
CTBEHHble OOMOoSfHMUTENbHble (PUHAHCOBbLIE 3aTpaTbl M 3KOJNTIOMMYECKYI0 Harpysky B Buae Mno-
TpebneHnss peareHTOB W YBENUYEHUsT KonuyectBa TBepabix oTxogoB (B Poccum
He NpUMeHseTCcs);

- NpY NCMNONb30BaHUKN NpeaBapuTensHOro NMbo nocneayoulero yaaneHus gocdgopa ¢

NOMOLLbIO peareHToB.

daKkTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

Hapsgy ¢ nonHon 6uonorn4yeckonm o4nmcTkor, oauH u3 Hamboriee NpoCTbiX METOAOB
O4YNCTKN KOMMYHanbHbIX CB, He Tpebyowmnin ona ceoen peanusauumn croxHoro obopyaosa-
HUSA U CpeacTB aBTOMATUKW.

MoxeT 6bITb peann3oBaH Ha CYLLECTBYIOLLUMX COOPYXEHUAX 6e3 pPeKoHCTPYKLMU, Npu
Harpyske Ha HUX He Bbiwe 2/3 OT NPOEKTHOM U JOCTAaTOYHOW MOLLYHOCTW adpaumMOHHOW Cu-
CTEMBbI.

Bbicokas (Hanbonee BbiCOKasi U3 BCeX TEXHONOMMn G1oNorM4eckon o4mMcTkn) noTpedb-
HOCTb B 3JIEKTPO3HEPrMM NPU OTCYTCTBMM yaaneHusa asota genaet TexHonormio BH, kak
BHOBb BHepAeMOro npotecca, 3KoHOMU4yeckn ManoadpdektmsHon. PaunoHarnbHee ncnonb-
3oBaTb TexHonorun bBHL. TexHonorna BH, kak npasuno, peanusoBaHa No gakTy, Kak crneg-

CTBME HU3KOW Harpy3ku Ha coopyxeHunsa bO, npyn goctatovyHom aspaumn.
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MoTpebHOCTb B Nnowaan ona metoga — nosbllweHHas (no cpaBHeHuto ¢ BO).

Mpn Hannumm B BGaccenHe KaHanM3oBaHUS MOLLHbIX MCTOYHUKOB HeperynsipHom
Harpysku, nNnMbo 3annoBbiX COPOCOB OpraHMYEcKUX 3arpsa3HeHnn (NuweBble, XUMUYECKue,
HeTexnmuyeckne npeanpuATUS), NPUBOAALLNX K YBEMUYEHUIO Harpysku no opraHnYecKkum
3arpsisHeHusiM 6onee, 4em Ha 50 %, BO3MOXXHa XpOHUYECKN HecTabunbHasa pabota metoaa C
yxyaweHnem kadecta ounctku no BIrKs go 20—-40 mr/n v HeraTMBHbBIM BAMSIHUEM Ha COOpPY-
XeHus unootaenexus. MNMpu cbpoce onpeaeneHHbIX TOKCUKAHTOB, a Takke B pesynbraTte ne-
pepbiBOB B nofaye anekTpoaHeprun boree 4em Ha 15 4 BO3MOXHO yXxyALleHue rnpoLlecca
HUTpUUKaumn.

AHaNorMyHo TEXHOMNOMMWN MOSTHOM BUONOrMYECKOM OYUCTKM HAxXOAUT NPUMEHEHne or-
UM NpUMEHEHNS 3arpy304HOro Martepuana ana nmMmobunusauum Guomacchbl B adpoTEHKax,
noBblLWaroLas ctabmneHOCTbL Npouecca.

Ero xapakrtepuctuku aHanornyHbl. [1na peanusauuun B yCrnoBuaX HUTpUdMKaLMK Cy-
LLIeCTBEHHO, YTO HEAh(EKTMBHAA pereHepauuns 3arpysku NpMBOAUT K nepuogmyecknm copo-
cam oTmepLuen OMonneHkn n BTOPUYHOMY 3arpsi3HEHUIO aMMOHUIMHBIM A30TOM, YTO Cylle-

CTBEHHO CHWXaeT adhPeKTUBHOCTb npoLecca.

PedepeHu-06bekThI

Oxkorno 30 % coopyXeHuin MOMNHOM BMONOrMyeckon o4YUCTKM B Poccun B cuny Cnoxme-

LLMXCHA ODCTOATENBLCTB pa60Ta+0T Nno AaHHOW TEXHOSOIUN.

4.2.1.2.1.3 bnonornyeckasa o4MCcTKa B a3poTeHKax OT OpraHn4YecKux BeLecTB U

a3oTa

ObLee TexHU4Yeckoe onnucaHme

Ha npaktnke peanusoBaHa C MOMOLLLIO MNPOUECCOB OUONOrNMYECKOM HUTPU—
AeHntpudmkaummn (ganee umenyetca BH). MNMpumeHsemble TEXHONOrMYECKMEe Cxembl Mnpu-

BedeHbl Ha pUCyHke 4.1.
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a) MogunduumpoBaHHbIn Npouecc Jlyasaka—31TuHrepa (MI3), Takke HasbiBaeMbIN
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0) CtyneH4yartasi HUTpU—aeHnTpudmkaumsi (MOryT NCNonb3oBaTbCs 2 U 3 CTYNEHU C

yepegoBaHMEM aHOKCUAHOW N a3pOOHOM 30H)

L16C ;_8 zjﬂslr

1 — nepBMYHLINA OTCTOMHMUK;

2 — BuopeakTop;

3 — BTOPUYHbIN OTCTOMHUK;

a — nocTynarLas cTovyHas Boaa;
06 — ocBeTneHHasi CToYHas BoAa;
B — BO3BpaTHbIN UfI;

I — OoYuMLEHHas CTOYHas BOAa;

A — peareHT (FeCl3);

3alTpuxoBaHHaA 4aCTb — 30HaA nepemeHHon aspauumn

B) «KapycenbHasi» HUTpu—aeHuTpudrkauus. Ha npymepe A4eMOHCTPaUMOHHOWN NNHUA

Ha KypbsHosckux OC (Mocksa), 1995-1998 roabl, 40 Teic. M3/cyT
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1 — 30Ha cumynbTaHHOro npouecca (koHueHTpauma O, B npegenax 0,3-0,8 mr/n);
2 — 30Ha NepeMeHHON aspauumu;

3 — 30Ha 6e3 aspaunu;

a — nocTynarLasi CTovHas Bo4a;

0 — BO3BpaTHbLIN UIT;

B — nnoBaa cMeCb Ha BTOPUYHbIE OTCTOMHUKMK

r) NMonepemeHHasi N cumynbTaHHast HUTpU—aeHnTpudmrkaumsa (Jllobepeukne OC,

Mockga, 60 Tbic. M3/cyT)

PucyHok 4.1 — BapuaHTbl TEXHOMNOMMYECKoro npoLecca HUTPU—aeHUTpudmKauum B

aspoTeHKax

KOHCTPYKTUBHO OCYLLECTBASIETCA B ad9POTEHKax NpAMOYrofibHON hopMbl, Kyaa nocTy-
naeT CTOYHas BOA4A W BO3BPATHbLIN aKTUBHbLIA U1, OTAENSEMbIA B COOPYXKEHUSX unootaene-
H1A. MoxeT Takke OblTb peann3oBaH Kak LIMKIMYECKUIA NpoLecc, C OCyLLeCTBEHMEM nocre-
AoBaTtenbHO BMOXMMUYECKMX NPOLECCOB M OTCTaBaHWS una B eQuHOM coopyxeHun (B Poc-
CUN UMEITCSA eANHNYHBbIE OOBEKThI C LUUKITUYECKMMU peakTopamu.

TexHonorns 0CHoBaHa Ha MCMONb30BaHUN B OOHOM COOPYXXEHUN Tpex MMKpobuonorn-
YeCKMX NpoLEeCcCoB:

- a9poBHOE OKNUCIIEHNE OPraHNYECKMX 3arps3HEHNIN PacTBOPEHHbLIM KUCIOPOAOM;

- a9pobHOE OKUCNEHNE aMMOHUIHOIO a3oTa 4O HUTPATOB (HUTpUdMKaLms);

- QHOKCMAHOE OKUCIIEHME OpraHUYecKnx 3arpsi3HEeHUM KUCNOPOAOM HUTPAaTOB, C BOC-

CTaHOBNEHMEM HUTPATHOrO a3oTa 40 MOMEKYNSPHOro (AeHnTpudmkaums).
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Ycnosvem npoBefeHus AeHUTpudmrkauumn SBNSeTca OTCYTCTBME B UITOBOW CMecUu B
TeyeHne HeobXxoaMMOro BpPEMEHWN PaCcTBOPEHHOrO Kucnopoga NMbo ovyeHb Marnasi ero KoH-
ueHTpauusa (ao 0,5 mr/n) npu ogHOBPEMEHHOM MPUCYTCTBUM OpraHU4eckux BellecTs. [ns
npoBeaeHus ABYX rpynn NpoLeccoB, XapakTepusyoLwmnxcs pasHbiMu noTpebHoCTAMM B pac-
TBOPEHHOM KUCITOpPOAe, UCMNOMb3YIOT crneayowme OCHOBHbIE NPUEMBI:

- (hbmsmyeckoe pasgeneHne npoLeccoB NyTeM BblAENEHUs cneunarnbHbIX 30H HUTPU-
dukaumm n geHutpudumkaumm (3oHsl N n D);

- pasgeneHne npoueccoB BO BPEMEHU B OAHOM U TOM e obbeme coopyxeHus. Uc-
nonb3yeTca YacTUYHOe pasferieHMe BO BpeEMEHU, NMpu 3TOM asbl HUTPUMUKaUMN N OEHUT-
pucmkaumm NOBTOPSAOTCA MHOTOKPaTHO;

- KOMOUHMPOBAHHOE UCMONb30BaHNE (PUINYECKOrO M BPEMEHHOrO pasgerneHus npo-
LleccCoB;

- OQHOBPEMEHHOE, KOrda BeCb MPOLECC OYUCTKM MPOBOAMTCH MPU HEBBLICOKMX 3HaYe-
HUAX KOHLEHTpauMm pacTBOpPEHHOro kucrnopoga (4o 1 mr/n).

Baktepuu, ocyuwlecTBnsawowmMe HUTPUDUKALUMIO U AEHUTPUGMKALUIO, CYLLECTBYIOT B
€[VHON WUNOBOM CMecHu, (PYHKLMOHMPYS B COOTBETCTBYHOLUMX 30HAX (BPEeMEHHbIX MHTepBa-
nax) nmbo B eanHON 30HE C NPOMEXYTOYHbIMU ycnoBuamu. OBs3aTenbHbIM YCNoBueM aes-
TeNbHOCTN DaKkTEPUN-AEHUTPUEPUKATOPOB ABMSETCA HaNU4Me OopraHMYeckoro BeLLecTBa, Ko-
TOpOEe OHW MOryT NoTpebnAaATb B npouecce BOCCTAHOBMEHUS HATPATOB, ANsi KOTOPOro Heob-
XOOAMMO OKUCEHME CBA3aHHbIM KACIOPOAOM yriiepoga u Bogopoaa.

Ana obecneyeHns Takon BO3MOXHOCTWU MPU UCNONb30BaHUN PasfNYHbIX 30H Npume-
HAETCA TaKOW TEXHONOrMYECKUn NpMeM, Kak peumpKynsaums mexay 3oHamn. HeobxoammocTb
aToro obycrnosneHa TeM, YTO NPOLECC HUTPpUdMKALUN NPONCXOANT Torga, Korga novty Bce
OpraHu4eckme 3arpsa3HeHns yaaneHsol.

B cxemax c 30HanbHbIM pasgeneHnemM HUTpuUdrkaumm n AeHUTpuduKaumum nponsso-
ANTCA PeuunpKynauus UnoBoW CMecu, coaepkallenh HUTpaTbl, U3 KOHLA a3poOHOM 30HbI B
Havano aHOKCMAHOW. OTa PeumpKynsumsi OCYLLECTBMNSETCHA C MOMOLLbIO MOrpyXXHbIX HACOCOB
nyTemM CO30aHUSA FOPU3OHTANbHO OPWEHTUPOBAHHBIMU MellankaMmy GecKOHeYHOro noToka
(«kapycenb») UMOBOW CMeCU Mexay 30HaMu, a Takke C NOMOLLbIO IPNNQTOB (paumoHanbHO
TONbKO Ha ManbIX yCTaHOBKaXx).

Cnocobbl aspaumm — aHanornyHo BO. 30HbI AeHUTpUmkaumm SOmKHbI NepemMeLuu-
BaTbCs A9 NpefoTBpaLLEeHNst pacCroeHnst UNoBOM cMecn 1 ana maccoobmeHa. MNMepemelun-
BaHve Ha BONbLUMHCTBE OOBEKTOB — C NMOMOLLBIO MOrPYXXHbIX MeLanok (onTuMarnbHbIn Me-
TOA), HECKOMNBbKO OBBEKTOB ObINN BLINOMIHEHBI C NEepeMellnBaHMeM BO34yXOM C MUHUMU3aA-

LuMen pactBopeHus kucnopoga (HepekoMeHayeMbIN MeToL).
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Bo3BpaTHbIN akTUBHbLIA U NOAAETCs B Hayano 30Hbl AeHuTpudmkauum nmbo B eam-

HbI 06bEM aspoTeHKa (MpU OPYrMX PACCMOTPEHHbIX PeLLEeHMAX Mo NPOBEAEHUIO NpoLiecca).

CpaBHeHue

Tabnuue 4.1.

TEXHOJIONTNMYECKUX  CXEeM

HUTPU—AeHUTpUdmKaLmm

npuBeageHo B

Tabnuua 4.1 — CpaBHeHMEe TEXHOMOMMYECKUX CXEM HUTPU—AEHUTPUDUKALIMK

npouecc
OT1TuHrepa (MJ13)

Jlyn3aka

—|a3oTa. He Hyxpaetca B aBTomMaTu3a-
uun. lMpocToTa NpUMEHEHMsT Npu pe-

KOHCTPYKLWM

TexHonoru4eckas
MpeumyLiectBa HepoctaTtku
cxema
MogundurumpoBaHHbI mybokoe yaganeHue aMMOHMIHOIO | 3HAYUTENBHbLIN PELMK U3 30Hbl HUTPU-

dumkaummn. Manble BO3MOXHOCTU Onst U3-

MeHeHUs1 cooTHolleHns 30H N u D

CtyneHyaTtbin

npouecc

He TpebyeTcs BHYTPEHHUW  peuuKn.
MuHMManbHoe Bpemsi nNpebbiBaHus 3a
CYeT MOBbILEHHOW KOHLIEHTpauun ak-
TMBHOro una. Bo3mMoXHO [OCTUrHYTb
bonee adhpekTUBHOrO yaaneHusa asorta

n 6onee rnybokon HUTpudrKaunm

YcnoxHeHHas cxema, cogepxawasa 4—6
30H. Marnble BO3MOXHOCTW ANs U3MeHe-
HMA  cooTHoweHua 30H N wun D.
B kopngopHOM KOMMOHOBKE BbICOKME 3a-
TpaTbl Ha NepeMeLuBaHne y3KuxX 30H Ae-
HUTpUmkaumm. CnoxHoO NPUMEHSTL MpK

PEKOHCTPYKLMNK

«KapycenbHbln»

LUVIpOKl/Ie BO3MOXHOCTMU AnA U3MEeHe-

YBenunyeHHble 3aTtpaTtbl Ha W3MEHeHue

06bEM U CXeMa UMKIMYECKOrO peakTo-
pa (SBR-peaktopa). MakcumanbHble
BO3MOXHOCTU [ONA  yrnpasBlieHns Mpo-

Leccom

npowecc HUA cooTHowweHns 30H N 1 D. MuHU- | CTPOUTENBHBIX KOHCTPYKUWUA MPU PEKOH-
ManbHble SHepro3aTpaTbl Ha Mepeme- | CTPYKLUN.
lwmuBaHMe. YMeHblleHve Ha 10 % 3a-
TpaTt Ha aspaumuio
Mepuoaunyecknin MakcumansHaa nNpocToTa KOHCTPYKUMY | YBENUYEHHbIe 3aTpaThl Ha aspaunoHHYI0
npouecc (MoxeT ObITb MCNOMb30BaH eauHbIn | cuctemy. TpebyeT aBTomaTtusaumm. lMpu

HebonblWoOM BpemMeHu 00paboTkn BO-
Obl BO3MOXHO MOBbILIEHHOE CopepKaHue
aMMOHUMHOIO a30Ta B OYMLLEHHOW BoAe

(peakTop-cmecutenn)

CumynbTaHHbIN

npouecc

Texe. MwuHMManbHble 3aTpatbl Ha

aspaumio  (pabota npu MOHWKEHHOM
KOHUEHTpauum pacTBOPEHHOro KMUCo-
poga). BoamoxHo rnyGokoe yaaneHue

obLero asoTa

Te xe. Heckomnbko yBenUYEHHLI 0ObEM
coopyxeHus. [lloTeHumanbHble npobne-

Mbl CO BCnyxaHuem nna

MpeumyLLecTBa ANA OKpyKaroLLen cpeabl

[MosBongeT ypandaTb opraHW4eckue 3arpss3HeHna ¢ 3PeKTUBHOCTBIO A0 96 % —

98 % — o 5-8 mr/n, a Takke coeanHeHns asoTta 4o 90 %. B mmupoBon npakTuke, Kak npaBu-

N0, He HOPMUPYIOT hopMbl a3oTa B cocTtaBe obuero asota. B Poccuiickon ®epgepaumm Hop-
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MUpPYIOTCS BCe 3 OCHOBHble ¢hopMbl. pouecc Gnonornyeckoro yaganeHus asota nos3ponsieT
nony4atb OCTaTOYHbIA OBLLMI @30T NPEUMYLLIECTBEHHO B HAMMEHee TOKCUYHOM hopMe a3oTa
HUTPATOB, MUHUMU3NPYA COoAep)KaHMe aMMOHUMHOW U HUTpPUTHOM dopM. MeToa NONHOCTLIO
cnocobeH obecneunTb TpeboBaHus MNIOK no cogep)kaHuio a3oTa HUTpPaTOB.

Hoctmxenune MNAOK no aMMOHUMHOMY @30Ty HE MOXET ObITb rapaHTUPOBAHHO, MO a3oTy
HUTPUTOB — ManoOBEPOSTHO.

Bce ocTtanbHble npenmMyLlectsea Ald Opr)KaIOU.LeVI cpebl ToOXOEeCTBEHHDbI NMpoueccy BH.

MexxcpenoBble BO34eNCcTBmS

OTtnununtenbHon ocobeHHoCTbIO npouecca bH sBnseTca cHuxXeHHoe noTpebneHune
BO3ayxa (M, COOTBETCTBEHHO, 3MEKTPO3Heprum) no cpasHeHuto ¢ bH, Tak kak okono 60 %
3Hepruu, nowealwen Ha HUTpUdUKauuno, NMOTOM UCNONb3YeTCs ANst OKUCNEHUST OpraHUYeCcKmX

3arpa3HeHun B npoLecce AeHUTpuukaumm BHyTPU JAaHHON TEXHOMOMMK.

[MTpMMEHNMOCTb

MeToa QomkeH paccmaTpMBaTbCA Kak OCHOBHAsi U OHa XXe 3aKniuuTenbHas ctagusi
OYUCTKM Ha OYUCTHBLIX COOPYXXEHUSIX COOTBETCTBYyOWero macwraba. lNpumeHeHne metona
0e3 peareHTHOro yaaneHusi docdopa NpMMEHNMO Ha 06beKTax 40 MarbIX BKNHOYNTESBHO.

TexHonorus, kak npaBuno, He TpebyeT OOMONMHUTENBHOIO MCTOYHWKA OPraHuKK AONs
npouecca geHntpudpukaummn. ns OC B Poccun HEN3BECTHLI CrydYan C NpUMEHEHNEM BHELL-
Hero MCTOYHMKA OpraHMYeckuMx BewecTB Ons AeHUTpudurKaumm, Toraa Kak 3a pybexom aTo

BCTpe4vaeTCcd AOBOJIbHO 4acCTO.

dakTopbl, BANSKOLWIME HA BO3MOXHOCTb peanm3aunu

Bonee cnoxHeIn MeToa, Kak Npasuno, Tpebylowmin onsa ceoen peanusaunm UCnosib3o-
BaHWA OONOMHUTENBHOIrO obopyaoBaHusa (Melwanku, Hacockl peunpkynsumm). XenaTtenbHo
TaKkKe UCNorb30BaHWe CpeaCcTB aBTOMAaTUKMU.

MoTpebHoCcTe B nnowaguM Ans MeToda — MOBblWeEHHast No cpaBHeHutio ¢ BH Ha
20 % — 30 % u go 50 % — 60 % no cpasHeHuto ¢ BO.

Mpobnembl ¢ MHIMBUPOBaAHMEM HUTPUDUKaALUKM KU Npobriemamn ¢ aspaumen — aHano-
rM4Hbl BH.

OpHako noTpebneHne aNeKTpo3IHepPrun BCe e CyLeCTBEHHO Bbilwe, Yem npu BO no
cnegylowmnmM NpuYMHam:

- 40 % kmucnopoga, nowealwero Ha HUTpudukauuio, TepsieTcs 6e3Bo3BpaTHO;

- npouecc TpebyeT 6onee BbICOKOM KOHUEHTpauum pactBopeHHoro kucnopoga (KPK),

yeM BO, COOTBETCTBEHHO, PacTBOpPEHWe Kucrnopoda npoTekaeT MeHee 3(PPEKTUBHO —
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3aKnunTenbHaa ctagust HATpudmkaumm (4o 1 mr/n) npoxoguT npu BecbMa HU3KOW NoTpeb-
HOCTW B Kucnopoge, 4to npusoaut K pocty KPK go 4-5 mr/n n ewe Gonbliemy CHUKEHWUIO
achbekTnBHOCTN NOTpebneHns kucnopoaa.

TeM He MeHee NpuU PEKOHCTPYKLUUM CYLLECTBYIOLMX OOBHEKTOB, NO MPOEKTY UMEIOLLNX
npouecc BO, yacto gocTuraloT CHWXeHue NOTPebreHns aNEeKTPOIHEPrMM NO CreayrLmm
npUYnHaMm:

- KaK NpaBuro, Ha 3TUX COOPYXEHNAX No dhakTy aKkcnyaTupytot npouecc bH, a He BO;

- PEKOHCTPYKUMSA ¢ nepesoaom Ha BHJ conpoBoxgaetcs 3ameHon cTapbix Headek-
TMBHbLIX CUCTEM a3paLumu, YTO AaeT CoKpalleHue 3aTpaTt Bo3ayxa 40 ABYX pas.

PedepeHu-o6bekTbl no TexHonorum bHL npueeaeHs! B Tabnuue 4.2.

Tabnuua 4.2 — PedpepeHu-o06bekThl No TexHonorum BHL

MpoekTHas npoussoan- | CpegHerogoBoe co-
TexHonorus TenbHOCTb / aepxaHve OhdhekTnuBHOCTD
Ob6bekTbl
HUTPU- U geHUTpUdMKaLmm dhakTnyeckas Harpyska | 3arpsi3HeHWii B o4u- yaanenusi, %
(2014 1), Teic. M3/cyT LLleHHOW BoAe, Mr/n
MogundumumpoBaHHbI Npo- N-NH, 0,59
uecc Jlynsaka —OTTmnHrepa | OC Ne 1 100/67 N-NO; 8,1 Nosw — 75
(MN3) N-NO, 0,06
N-NH; 1,62
«KapycenbHbln» N-NO; 13,7
OC Ne 2 160/66 Nogu, — 45-50
npouecc N-NO, 0,34
P-PO, 1,6

Mpumeyanne — Cbop aHkeT no OC nposogunca Bropo HOT Ha ycnoBusix aHoHMMHocTu. HassaHusa OC,
yKasaHHbIX B HACTOSILLIEM CrpaBOYHUKE 34eckb U aanee, nvetotrca B bropo HOT. HassaHus ykasaHbl B Tex crny-

Yadax, korga Mchopmau,mq no OC B3saATa 13 OTKPbITbIX NCTOYHUKOB.

4.2.1.2.1.4 Bnonornyeckasa o4YMCTKa B a3poTeHKax OT OpraHM4YecKux BeLlecTB U

asoTa, c XMMnyeckum yaaneHuem cpocdopa

TexHun4yeckoe onucaHue

C TO4YKM 3peHnsa TeXHONOrMmM BGUONOrMYECKON OYNCTKM OYeHb 6nmska k BHL.

TexHonornyeckmne cxembl BHA n BHOX® otnuyatotcs Tonbko AobaBneHMem peareHTa
Ansa ynydweHHoro yganeHuna cgocdgopa. Ha OC NCB B Poccuu peareHT gobasnsioT (npume-
HUTENbHO K BUONOIMYECKOM OUYNCTKE):

- B KOHLIe adpOTeHKa — nepeq BTOPUYHbIMU OTCTONHUKaMWU;

- B BO3BpPaTHbIN aKTUBHbIN UIT,
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- B BO3BpaTHbIE MOTOKM OT COOPYXeHUn 06paboTkm ocaaka.

Takke BHe GMonornyeckonm oumcTkum peareHT gobaenseTcs nepen NepBUYHbIMK OT-
CTOMHMKaMU, a Takke nepen punbTpamm JOOYUCTKN.

Mcnonb3yoTcs KoarynsaHTbl, Tak Kak yaaneHne occopa NnponcxoanT B OCHOBHOM Ny-
TeMm copbuun pocatoB Ha XNoNbsxX rMAPOKCUMAA Xenesa Unn antoMUHUA. STU XIONbs, B
CBOI ovepeb, BKOYAKTCA B COCTaB XMOMNbeB akTUBHOMO una.

[lo3a peareHTa nponopuuoHarnbHa KonuyecTBy yaansemblx docdaTtoB. Kpome TOro,
OHa CUNBbHO 3aBUCUT OT MECTHbIX YCITOBUIN U TOYEK BBeAeHUsa peareHTa. Heobxogumas gosa
CYyLLIeCTBEHHO BO3pacTaeT OTHOCUTENbHO OObIYHbLIX 3HAYEHUW, KOrda HyXHO obecneyvnTb
MakcuMmarnbHyto rnybuHy yganeHus. OntumMansHas octaTodHas KoHueHTpauma 0,5-0,7 mr/n,
BO3MOXHO gocTtumxkeHune 0,2—0,4 mr/fn, HO NpWU CyLWecTBEHHOM YBENUYEHUN pacxoda peareH-

Ta.

[MpeumyllecTBa Angd OKpyKalLen cpeabl

Becbma rnybokoe ocaxgeHue doccopa. Bmecte ¢ Bxogsiuen B cocTaB npouecca
TexHosornen bH obecneynBaeT HacTonbko rny6okyto ounctky NCB, Hackonbko OHa MOXeT
OblTb OOCTUrHYTa B OOHOCTAAMMHOM COOPYXEHUN BUONOrMYecKon OYUCTKU C rpaBUTaLMOH-

HbIM nnopasgerieHneMm.

MpUMEHNMOCTb

Mcnonb3oBaHne meToaa ¢ onuueln peareHTHoOro yaanenuns gocgopa NpUMEHUMO Npu

nobbIX MacTabax cCoopyXeHUI.

dakTopbl, BANSKOLWIME HA BO3MOXHOCTb peanm3aunu

PeareHTHoe yaaneHue cocdopa NpMBOAUT K CyLLECTBEHHOMY YBENUYEHUIO 3KCMya-
TaUMOHHLIX 3aTpaT (CM. pasaen 6), 1 B NepByto ovepenb Mo CreaywmM CTaTbsM:

- Ha NpuobpeTeHNe peareHToB,

- Ha 006paboTKy, nepekayky, 06e3BOXNBAHNE, BbIBO3KY U pasMmelleHne A0NoSHUTENb-
Horo konm4yectBa ocaaka (5 % — 20 %, B 3aBMCMMOCTM OT konmMyecTBa yaansemoro docgo-
pa M Maccbl OCHOBHOIoO MpupocTa u3bbITOYHOrO akTUBHOIO mna), obpasyolwerocs 3a cyeT
BKMIOYEHUS rMapoKcnaa xenesa unm antoMrUHUS B €r0 CyX0oe BELLECTBO;

- Ha 3KcnnyaTauuilo yana XpaHeHusi peareHTa, NPUroToBMEHMSI U O03UPOBaHUS €ro
pacTBopa.

XMUYECKUIA 0cafoK BbITECHSIET YacTb akTUBHOM Buomacchl U3 una. YBenmyeHue Ko-
nMyecTBa M30bLITOYHOIO Una NPMBOAMUT K CHIDKEHWUIO BO3pacTa muna u TpebyeT ans coxpaHe-

HUA TOro e Konin4dyectBa OpraHM4YeCcKoro BellecrtBa una (,D,J'IFI rapaHTMpoBaHHOIO nposeae-
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HUA HUTpPUUKaUMM) yBennyeHnss o6 beMOB adpOTEHKOB MPOMOPUMOHANbHO AOMNOMNHUTENb-
HOMY NPUPOCTY CyXOro BellecTBa ocagka (CM. BbiLle).

Ha OC N'CB c aHaspoGHon ctabunusaumen ocagka AONOMHUTENbHAsA Harpyska no
BroHepasnaraeMoMy ocaZiky Ha METaAHTEHKN CHUXaET UX 3PPEKTUBHOCTb.

Takke yxyawarTca CBOMUCTBa Ocajka, Nnoryyaemoro npu Takon TexHonoruu, npu umc-
NonNb30BaHUK Kak yaobpeHus.

PedepeHu-06bekTbl, Ha KOTOPbIX MNpUMeEHEHbl TexHonormn BHOX®, npuBeaeHbl B

Tabnuue 4.3.

Tabnuua 4.3 — PedepeHL-006bekTbl, HA KOTOPbIX NpMeHeHa TexHonornm BHOX®

MpoekTHas
npoussoan- | Bup/gosa pe- | CpegHerogosoe
TEnbHOCTb / areHTa, copepxaHue
3 . OdeKTnBHOCTb
TexHonorus O6bekTbl | aktuyeckas | kr/1000 m™ no 3arpAsHeHnit
3 yaanenuns,%
Harpyska TOBapHOMY B OYNLLEHHON
(2014 1), peareHTy BoAeE, Mr/n
Thic. M3/cyT
MoAnhULIMPOBaHHbIi BBY 7,9
npouecc BlMKs 3,3
Jlynsaka —OTTuHrepa N-NH, 1,04 Nogu — 80—-85
y OC Ne 4 10,5/4,5 HeT gaHHbIX N oou
(MN3) — npeaBkrto- N-NO3 7,9 Posw, — H/A
YeHHas AeHuTpudumka- N-NO, 065
ums P-PO, 0,94

Y 3peck 1 ganee, BB — cokpalleHHoe 0603HaueHne B3BeLLIEHHbIX BELLECTB.

4.2.1.2.1.5 bnonornyeckasa o4MCcTKa B a3poTeHKax OT OpraHn4YecKkux BeLlecTB U

asorTa, ¢ bGuonornyeckum ynaneHmem cpoccopa

Ob6Lee TexHU4Yeckoe onnucaHme

Ot BH npuHUMNUanNbEHO OTNMYAETCA HanuMyYMeMm elle OAHOW TEXHONOrnm4yeckom 30-
Hbl — TaK Ha3blBaeMow aHa’dpobHoW. DTa 30Ha 4YacTO Ha3biBaeTCs 30HOW BGMONOrMyecKkoro
yaaneHusa gocdgopa, XoTS CyLHOCTb MPOLECCOB B HEW NPSAMO NPOTUBONONoXHa. [laHHas 30-
Ha KOHCTPYKTUMBHO MOXeT ObITb pacrnofioXXeHa Kak 4YaCTb MPAMOYrofibHOro aspoTeHka, nmbo
BblAeneHa B OTAENbHYI €MKOCTb, Ha3dbiBaeMyto pocdopHbiM BaccernHoM. B umknuyeckmnx
peakTopax BMeCTO aHas3pOobHOWN 30Hbl UCMONb3yeTcsa aHaspobHasa ctagusa npouecca B eau-

HOM OBbEME COOPYKEHUS.
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anMeHﬂeMble Ha NpaKkTuKe TexHollorm4eckmne cxembl npouecca, aanee COoKpaweHHO

nmeHyemoro BHAB®, npuseneHbl Ha pucyHke 4.2 [28].

BHYTREHHAE DPELMKN MNOB0A CMECH

@7

Bropuadxismn
CTOMHEE BOgE CD . C ::' OTETORHMK m?ﬂ:“i”:;ﬂ
e = = — —1
K AHaapobHan AHoKCKOHAA AzpobHan
A0HA I0HA 3oHa
BassparHbia
AKTMBHLIA M HaBbimouHbId
un
2
a) MNpouecc A“/O (AHaapobunk—AHOKCUK—OKCHK)
HUTpuMUMpOBEHHEIA peumkn
C :) (:) BTopHHHBIR o
OTCTORHKK HMLLIEHHEIE
CTOMHEE BOOE —_—t I == CTOMHBIE BOAE!
—_—— > » »
AnaspofHan | AHEKCHOHES A3poban
30Ha 30HA 30Ha
Peuwkn wnoson E “‘E
CMecH
R . g,\
03BPATHLIA -
AKTUBHLIA 1N
¥
MaBLIToUHLIR

wmn

6) Mpouecc KenntayHckoro yHnBepcuteTa (UCT)
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HATprhUApOBaHHLA paLiukn

@—

BropuraHwii
CD (;_-D OTCTOHHHR OyuLEHHEE
CToMHEE BoOs —— ¥ —d— CTOYHLIE BOOR
.
— > > >
Amaapotuan 4 AHOKCIAIHAR AHGECHAHAA AspobHan
& 30HA A0HA 30Ha 30Ha

Peumen unasai é b E
CMecH

+
BoaspaTHbii Q

AKTUBHBIA 1N

R
MafkirouHsi
Wn

B) MoanduumnposaHHeii npouecc UCT (MUCT)
PucyHok 4.2 — BapuaHTbl npouecca bBHOB®, npumeHsieMble B Poccum

Bonbwaga 4Yactb cxem yganeHus cocdopa peanusytoT C BbINONIHEHMEM CTagun HUT-
pu- U AeHUTpudukauum no nNpenBKItOYEeHHON TEXHOSIOMMU, «KapycenbHOm» (UUPKYNAUMOH-
HOWN) UMM CUMYTNIbTAHHOW TEXHOSOTNMN.

Bnarogapsa Hanuumio ykaszaHHOW 30HbI TEXHOMNOMMA peanuayetcsa brnarogaps codeta-
HUIO YeTbIpex MUKPOBMONOrM4YecKnX NpoLLEeCCOB, OCYLLECTBNSEMbIX O4HUM UITOM:

- a9pobHOEe OKMCIeHMEe OpraHMYecknx 3arpsi3BHEHU pPacTBOPEHHBLIM  KUCOPOOOM.
B oaHHOM npouecce npon3BoanTCa ABYMS pPasfnUYHbIMU (DYHKLMOHANbHBIMU FpynnaMmm Muk-
poopraHn3moB. [NepBas — 0OblYHbIE reTepoTpodbl, NOTPEBNAWME pa3nMYHble opraHnye-
ckne coeguHeHusi. Btopas — doccopakkymynupytowme mukpoopraHmamel (PAO), cnocob-
Hble NOTPebnATb TONbKo nety4dme xupHole kucnotbl (JIKK). Mx cneundunyecknin mexaHusm
3anacaHus 3Heprum B KrneTkax paboTaeT 3a CHET HaKOMMeHms B Her nonndgocgartos B KONU-
yectBax Ao 20 % — 30 % cphocdopa OT cyxoro BewlecTBa KNETOK AaHHbIX Baktepun n oo
5 % — 7 % OT cyxoro BeLlecTBa una B Liefiom;

- aHaspobHoe nornoweHne PAO neTyumx XUpPHbIX KUCAOT ¢ NpeobpasoBaHMEM UX BO
BHYTPUKIIETOYHOE MNOSIMMEPHOE COoedVHEHWe, C BblOerneHneM npu 3TOM B XUAKYO a3y
doccartoB. OHM BbIOENSAKTCA B pes3ynbTaTe pacnaga nonudocdarta, galowero Knetkam
®AO aHeprunto Ha nornowieHne n druoxummyeckyro TpaHchopmaumo JOKK. OkncneHme opra-
HUYECKUX COeaUHEHMI, 0Dpa3yLMXCA B aHa3pOOHbIX YCIIOBUSIX, MPON3BOAUTCA NO3XE, Npu
nonagaHun NNoBOW CMecu B adpobHbIe YCNOBUS;

- a9poBHOE OKNCIEHME aMMOHUHOIO a3oTa 40 HUTPATOB (HUTpUdmkauus);
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- aHOKCUOHOE OKUCMEHWE OPraHN4ecKuUx 3arpsisHEeHU KMCNopoaoM HUTPaToB, C BOC-
CTaHOBMEHNEM HUTPATHOro a3oTa A0 MONeKynsapHoro (geHuTpudumkaumna). JaHHbin npouecc
MOXeT TaKkke npoussoauTtca crneundudecknmm ®AO.

B npoctenwem Bmae TexHonorna yHKUMOHNPYET crieayrowmm o6pa3omM: BO3BpaTHbIN
aKTMBHbLIN MM NonagaeT B aHa3pobHYy0 30HY, Kyaa NocTynaeT cbipad CTOYHas BoAa, 3aTem
unosas cmecb noctynaet B 6nok BH[, nocne yero Ha cTaguio unopasgenexHus.

BaxHbiM ycnoBuemM addeKkTMBHOMO Buonornyeckoro yaaneHus dgocgopa siBnseTcs
npegoTBpalleHne nonagaHus B aHaspOOHYK 30HY CYLLECTBEHHbIX KOHUEHTpauuin asoTa
HUTpaTOB, Tak Kak B nx npucytcteumn JDKK, Haxogswmeca B cToyHoM Boge, OyayT noTped-
nateca He PAO, a aeHuTpudmkaTopammn. OcobeHHoCTbIO npouecca BH sBnseTcs Becbma
CyLLEeCTBEHHOE coAep)KaHue a3oTa HUTpaTOB B BO3BPATHOM akKTUBHOM wurie — o 6—9 mr/n.
B ycnosusx, kak npaBuno, HeBblCOKkoM KoHLeHTpaumn BINK B cTouHbIX Bogax B Poccuun u, co-
OTBETCTBEHHO, HeBbICOKOro cogepxanus JIXKK BbilweonncaHHas TexHonorus ¢ nogayen Bos-
BpaTHOro una cpasy B aHa3pobHyk 30Hy paboTaeT nnoxo. [ns obecnevyeHns HU3KOro co-
AepXXaHns HATPaToOB B NOJABaeMOM B Hee urie ero BHavane nogsepratroT geHUTpudurKkaumm,
nnbo BHYTpu TexHonornm BHL, nnbo B oTAENBHOW 30HE.

B 3aBMCUMMOCTM OT MCNONb3yemMon pPasHOBMOHOCTM MeToda MCMOonb3yeTcs nogaya B
aHa’pobHYy0 30HY WOBOW CMecu, npolweawen npenBapuTenbHy0 OeHUTpUukaumio.
C aTOM Uenbio UCNONb3YIT PELMNPKYIISLUMOHHbIE HACOCHI.

MpucyTCcTBUE pacTBOPEHHOrO KMUcnopoaa B aHaspobHom 30He HeaonyCTUMO.

Opranunsauus npouecca BH[, aspauusa 1 nepemewmnBaHne Npon3BogAaTCs aHaANOrMYHO
onucanuto ana bHI. AHaspobHyo 30HY NepeMeLLMBaloT TOMbKO MeLlankamu.

pynna TtexHonormn BHOB®, HecmoTpsa Ha 40-NeTHIOK UCTOPUID MPUMEHEHUS, MO-
NpeXHeMy akTMBHO pa3BMBaETCH. JTO CBSA3AHO CO CMOXHOCTbIO MUKPOBMONOrMYecKnx u
BMOXMMUYECKMX MPOLECCOB, NPOTEKAKLWMX NPU B3aUMOAENCTBUM 4 BblLLENEepeUYNCrIEHHbIX
rpynn MMKPOOPraHN3MoB.

BHOB® He moryT ObITb apdekTMBHO NpumeHeHbl Ha nobon CB. Heobxoanmbim
YCIOBMEM SABMSIETCH HanNuyne MmMHMMasnbHO HeoBX0AMMOro cooTHowweHus B aton 'CB Benu-
4ynH BIK 1 obuero cdocdopa. MNMpn MeHbLUMX 3HAaYEeHUAX CTOYHAsA Boga He ByaeT coaepxaTb
A0CTaTOYHO OpraHUYecKoro BeLwecTBa, YTobbl ero XxBaTtuno U Ans geHuTpudukaumm, n ans
pocta ®AO. BaxHo Takke cogepxaHue JIXKK, ogHako npu goctatoyHom konuyectee BIK Ha
ero yBenunyeHne MOXHo BnusaTb (CM. nogpasgen 4.1.1.6).

Mpn ganebHenwen obpaboTke N3bbITOYHOrO aKTUBHOIO Ura C NOBbILWEHHbLIM COAepXa-

Huem dpoccopa He AOMKHO AonyckaTbCca obpasoBaHWe B HEM aHa’3pOOHbIX YCroBUK, U B
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0CODEHHOCTH, npn Hannm4nm OOCTYMNMHOro opraHM4Yeckoro BellecTtBa, Tak Kak B 3TOM Cliy4ae

®AO B COOTBETCTBUMN CO CBOUM MeTaboNM3MOM ObICTPO BblaenaT docdop.

MpenmyLLecTBa AN OKpyKaroLlen cpeabl

[MosBongeT ypandaTb opraHudeckue 3arpss3HeHna ¢ 3PeKTUBHOCTbIO A0 96 % —
98 % — po 5-8 mr/n, coeanHenunsa azota — Ao 90 %, obwmin ocdop — o 90 %, docdop
doccatoB — A0 95 %.

Hapsay ¢ yganeHnem opraHn4eckux 3arpasHeHun, onpegensemolx no bIKs, yaanser,
Bnarogaps M3MKO-XMMUYECKMM B3aUMOAENCTBUAM, 3HAYUTESNBHYO YacTb TSXKENbIX MeTan-
noB. Takke OKMCNSET MHorme cneumuyeckne TEXHOTEHHble 3arpsi3HUTENKU, TakMe Kak
HedTenpoaykTbl, CIMAB, a Takke cepoBogoOpPOA.

TexHonorns (C MCnosib3oBaHMEM TeXHOMNOrMn obpaboTkn 1 yTunmsaumm ocagka) nos-
BOSISIET OCYLLECTBUTb CYLLLECTBEHHYIO pekynepaunto dgocgopa M3 CTOYHbIX BOA. OTO UMeeT

Ba)HOE 3Ha4YeHMe B YCNOBUAX KOHEYHOCTM 3anacoB ocopHbIX pyAa.

MexcpenoBble BO30EeNCTBUS

AHanormyHel onucanHeiM ana O n BH, KpomMe NOBbILLEHHOW 3MUCCUU NETY4YuX Be-
LLIeCTB B BO3AYLUHYIO Cpeay U3 aHadpOOHbIX 30H.

He Tpebys ucnonb3oBaHus peareHToB, MeTO4 MUHUMU3NPYET obpa3oBaHMe NOTEHUU-
anbHbIX O0TX04O0B. [MoBbIWas yooobpuUTENbHY LEHHOCTb OCadKka, TEXHOMOMMS yBenuvymBaeT

ero rnpuseriekaTesribHOCTb Kak yp,o6peHV|$|.

[MTpMEHNMOCTb

MeTon NPUMEHNM Kak 3aknouuTenbHasi CTaamust OYUCTKM Ha OYMCTHBIX COOPYXEHUAX
OT HebonbLlMX U Bbllwe. MNMPUYNHON OrpaHNYEHNN ABNSIETCH OTHOCUTENbHAsi CIOXHOCTb 3KC-
nnyaTtawumm TeXHOMOIMMMW.

MpumeHeHne metoaa TpebyeT gononHuTenbHoro obbema Ha 1,5-2 4 npebbiBaHWUA
CTOYHOM BOAbl, YTO TpebyeT yBenuyeHus obvema, Heobxogmmoro ans bHL, npumepHo Ha
20 %.

3aTpaTbl Ha 3NEKTPO3HEPIUI0 HE BO3pacTatloT. YBENUYeHne Kkonnyectea U3bbITOYHOrO
aKTUBHOIO Mna npeHebpexmnmo mano.

MeTon He MOXeT ObITb paccumMTaH Ha OOCTUXKEHME KOHUEHTpauum obuiero gocdopa
mMeHee 1 mr/n, yto cooTtBetcTBYyeT 0,6-0,8 Mr/n octopa docaTtoB. Ha npaktnke goctu-
XnMbl (B OTAENbHbIE NPOAOIIKMTENbHbIE NepMoabl) KoHUeHTpaumm ao 0,2 mr/n. Takum obpa-

30M, OH MO3BOSIIET JOCTMYb MPAKTUYECKM TeX Xe pe3ynbtatos, 4to n BHOX®, Ho 6e3 npu-
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MEHEHNA OOPOroCToALLnX peareHToB. B Pa3BUTbIX CTpaHax NMPOUCXOAUT MOCTENEHHOE Bbl-

TeCcHeHue rpynnoun TexHonornn BHOB® meToaoB ¢ XMnyeckum ocaxgeHmem gocaTtos.

PaKTopbl, BANAIOLLME HA BO3MOXHOCTb peanusaumm

OanH n3 Hanbonee CNOXHbIX METOAOB OMOMOrMYECKOM OYUCTKM U3 Haxoadawmx mac-
coBoe pacrnpocTtpaHeHue. TpebyeT ons cBoen peanusaumm NCnosib3oBaHUS SOMONHUTENbHO-
ro obopynoBaHna (MeLlarnku, HacoCbl PeLMpKynaLmm).

KoppekTHas paspaboTka TEXHONOrMYECKOW 4acTu NPOeKTa M Hanagka npouecca BO
MHOMMX Criyqasx npeacTtaBnsoT CMOXHOCTb U TpebyoT npuBneYeHns KBanmuumMpoBaHHbIX
crneumanncTos.

B oTgoenbHble nepuoapl n3-3a konebaHun coctaBa CTOYHbIX BOA, YCNOBUIW 3KcnnyaTta-
UMM, a Takke CyObeKTUBHbIX hakTopoB 3PeKTMBHOCTL BuoymaneHus docdgopa MoxeT
CHWXaTbCs, B 3TU nepuoabl pocdop docdaTtor Bodpactaet go 1,0-1,5 mr/n. OTkas ot uc-
NoNb30BaHUSA MEPBUYHOIO OCBETIIEHUS MOXET MOBbICUTb HAOEXHOCTb MeToda, Of4HaKo Cy-
LLIeCTBEHHO yBenMuYnBaeT 06 beM a3poOTEHKOB N NOTPEBHOCTL B 3NEKTPOIHEPIUMN.

CnocobHocTb docopa, Gronorndeckm NOrnoLEHHOro akTMBHbIM UITOM, OYeHb ObICT-
PO BbIOENATLCA B XMAKYO a3y npu nonagaHum una B aHas3pobHble yCnosust BO usbexaHue
OPMMPOBAHUS HA OYMUCTHBLIX COOPYXEHUAX MOLLHOIO peuukna docdaTtoB HaknagbliBaeT
CyLLeCTBEHHbIE OrpaHNYeHns Ha npoBefeHne npoueccoB 0bpaboTkm ocagka u TpebyeT npu-
MEHEeHUs1 crneumanbHbiX TexHonormyeckux npuemos. CnegyeT OTMETUTb, YTO B npouecce
aHa’pobHOro cbpakmBaHusi, HECMOTPS Ha Hanuune aHaspPObHbIX yCNoBUN, BblaeneHne 6mo-
nornyeckn nornoweHHoro gpocdopa He npesbiwaeTt 15 % — 20 %.

CpaBHUTENbHAsA XapakTepUCTMKa TEXHOSOMMYECKNX CXeM BUONorn4eckoro yaaneHus

asoTa NyTem HUTPKU- U AeHUTpUdUKauum npueedeHa B Tabnvue 4.4.

Tabnuvua 4.4 — CpaBHVITeJ'IbHaFI XapaKkTepnucTtmnka TeXHOJTIONrMYECKNX CXeEM Buonormnyeckoro yoaneHua

asoTa nyTeM HUTPU- U AeHUTpUdmKaLum

Mpouecc MpeumyLiecTBa HepocTaTtkn

A%/0

HanGonee npocTas 1 XopoLLo NpoBepeHHas
TexHonorus. Huskne kanuTtanbHble U 3KC-
nnyatauuoHHble 3aTpaTbl, B TOM YuChe Mu-
HMManbHble 3aTpaTbl 3NEKTPO3HEPIM Ha

PELMPKYNALMIO

BO3BpaTHbII7I nn coaepXxuT HUTpaTthbl, NOCTY-
nawouijne B aHaspo6Hyro 30HY, YTO Ha HU3KO-
KOHLUEHTPUPOBAHHbLIX CTOKax MpaKTU4eCcKu

GrnokupyeT ynydlleHHoe yaaneHue gocdo-

pa
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Mpouecc MpeumyLiectsa

HepocTaTtkn

OdbekTnBHOE ypaneHue docdopa U 13
HU3KOKOHLIEHTPMPOBAHHBLIX  CTOYHbIX  BOA
UcT MOXEeT ObITb AOCTUrHYTO Xopollee ypane-

Hue docdopa.

Xopoluee yganeHue asota

TpebyeTcsa OononHUTENbHas cuctema pe-
umpkynauun. KoHueHTpauusa MrnoBon cmecu
B aHa3pobHOM 30HE CHUXEHA, YTO NpMBOAUT

K MeHbLuen gone ®AO B une

Bonee agantupoBaHa k paboTe npu HU3KOM

cooTHoweHmn C/N u nostomy OGonee
MUCT 5
HagexHa. XopoLniA OnbIT SKCryaTaumn.

MoBbileHHas CRoXHOCTb npouecca. Cnox-
Hee aBToMaTuaupoBaTb npouecc N-D ny-
TEM U3MEHEHMWs1 COOTHOLLEHUSI aspupyembIxX

N aHOKCUOHbIX 30H

PedepeHu-00bekTbl, Ha KOTOPbLIX NPUMEHEHbI

Tabnuue 4.5.

TexHonormm BHOB®, npuBeneHbl B

Tabnuua 4.5 — PedpepeHu-06beKThl, Ha KOTOPbIX MPUMEHEHbI TexHonorum bHOB®

lMpoekTHasi nponsBoanTENb-
TexHonorus OOBbekThI Hoete/ KauecTtBO 04nCTKM, Mr/n OcbepexTuHocTs yaa-
dakTnyeckaa Harpyska nexus, %
(2014 1), ThIC. M3/CyT
A’IO OC Ne 5 50/15 N-NH, 0,36 Nosu — 60—65

N-NO; 7,6 Poswy — 75-80
N-NO, 0,05
P-PO, 0,6

OC Ne 6 60/15,6 N-NH, 1,4 Nogw, — 70
N-NO; 7,1 Posy — 80
N-NO, 0,04
P-PO, 0,64

OC Ne 7V 41/12,6 Nosu; 8,9 Noow, — 75
N-NH, 0,44 Pogu — 15
N-NO; 6,2
N-NO, 0,033
P-PO, 2,74
Posu 3,0
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MpoekTHas nponsBoanTENb-
TexHonorus OOBbekThI Hoete/ KauecTtBO 04MCTKM, MI/n OcbepexTuBHocTs yna-
dakTnyeckas Harpyska nexus, %
(2014 1), Toic. M°/cyT

UCT OC Ne 8 500/430 N-NH, 0,9 Now —76
N-NO; 8,3 Posuw —80
N-NO; 0,21
P-PO, 0,80
Posu 1,1

MUCT OC Ne 9 100/106 Nogw, 13,5 Nogw, — 85
N-NH, 0,52 ? Posw, — 87
N-NO; 5,3
N-NO; 0,13
P-PO, 0,68

2 Takke ncnonb3oBaHa TEXHONOMMS BaKyyMunpoBaHusa NoBOK CMecun nepen BTOPUYHbIMU OTCTONHUKaMM.

2 MNpUMeHsIeTCs A00UMCTKA B BULE OKUCTIUTENbHO-KOTE3MOHHBIX (PUIbTPOB (C epLUIOBO 3arpysKoit).

4.2.1.2.1.6 bnonornyeckasa o4MCTKa B aapoTeHKax OT OpraHn4YecKkux BeLlecTB U
asoTa, ¢ 6uonornyeckum yaaneHmem cdoccopa, yny4weHHbIM € NOMOLbIO

aumpodmkaumm

ObLee TexHU4Yeckoe onnucaHme

[ns BO3MOXHOCTU HaOEeXHOro ocyllecTBreHna buonornyeckoro yganenus dgocgopa
B YCINOBMSIX HeAOCTaTouMHOM KoHUeHTpaumm JIXKK paspaboTaHa rpynna TEXHOMOrMm, KotTopble
npu B3anmmogenctsum ¢ bHOB® cywecTBeHHO noBbIWaT ee 3PPEKTUBHOCTL U HaZeX-
HOCTb.

MpocTtenwee, HO pgoporocTosiiee peweHne (B Poccuinckon  depepaummn
He NpUMeHsAeTCa) — 003MpoBaTh B aHadpobHyto 30Hy JIXKK (ykcycHom Kucnotbl). QTOT pea-
reHT urpaet ponb cybectpaTa ana ®AO, nHMumMmnpysa nx pocr.

HeweBbiMm nctovHnkom JIKK aBnsietcsa BbipaboTka UX M3 OpraHMYecKoro BeliecTBa
nocTynaroLlen CTOYHON BOAbI B pedyrnbTaTte npouecca aumaodukauumn (obecneyeHuns Kucrno-
Tamn). [lpyras Takke akTyanbHas 3ajadva, pewaemas npu aumgodukaumm, — yBenudeHue

cooTHoweHua BlNK/asoT gns nposeaeHnsa ageHnTpudmkaumm 4o Heo6xoANMon rnyounHbl.
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[na aToro ocywecTBNAIT AOMNOMHUTENbHbIE TEXHONOMMYECKMe NpoLeccbl C 0CaKoOM
nepBUYHbBIX OTCTOMHUKOB. CNoNb3yloT criegyrowme pasHoBUAHOCTM aungomkaumn:

- peumpKkynauusa ocagka B nepBUYHbIX OTCTOMHUKAX, C Nogaden BbIBEAEHHOro ocajka
CHoBa B pacnpegkamepy oTcTtonHukoB. Mpu atom JIXKK, obpasoBaBlumecs B pesynbTaTte
BMOXMMNYECKMX NpoLEeccoB, NOCTyNalT B BOAY M Aanee C OCBETNEHHOW BOAOW — B aHas-
POBHYHO 30HY a9POTEHKOB;

- YNIIOTHEHWE OCajKa MNepBUYHbIX OTCTOMHWKOB C Mojdaden CrvBHOM BOAbl nepen
aspoTeHKaMmu;

- (bepmeHTaumMa ocagka B oTAenbHbIX auuaodukatopax ¢ nocneayowmum ynnoTHeHeEM
W nopgayen CnvBHOM BoAbl nepen aspoteHkamm (B Poccumnckon  dPepepauuu
He NpUMeHseTcs);

- hepmeHTaumnsa NNoBor cMecun B aHas3pobHON 30HE, B OTCYTCTBMM NEPEMELLINBAHUS.

[anee ata rpynna npoueccoB 6G1MONOrM4ecKkomn OYNCTKM CoKpaLLeHHO Ha3BaHa BHOB®-A.

MpenmyLiecTBa AN OKpyXaroLen cpeabl

MoBbIWwaeT HagexXHoCTb yaaneHnsa docgopa cocdaTtoB Ha yposHe 0,2-0,7 mr/n, a

Takke Nogaep)XaHus asoTa HUTPATOB Ha YPOBHE HMKe 9 Mr/n.

MexcpenoBble BO34eNCcTBUS

MpnBOOUT K HEKOTOPOMY MpPeHeBPEXMMO MarioMy CHUXKEHWUIO TBepaon hasbl ocaka
nepBUYHbIX OTCTOMHUKOB.
YeenuuueaeTt amuccun JIXKK, ceposogopoaa, apyrmx aypHonaxHyLmx BeLecTs B at-

Mocdepy.

MpUMEHNMOCTb

HauunHag ¢ Hebonbwmx OC.

dPaKTopbl, BANAIOLLME HA BO3MOXHOCTbL peanusaumm

Beuay BblaeneHns gypHonaxHyLLMX BELLECTB U3 COOPYXeHWUI aumaoduKkaumm ocagka

pekomMmeHayeTCA ux rnepekpbiBatb C O4YNCTKOW OTBOANMOrO BO34yXa.

PedepeHu-00beKTHI

- TexHonorns Xopowo u3y4yeHa M MPUMEHSIETCS Ha MHOMMX OObekTax 3a pybexoMm.
B Poccumn n3BecTeH yaayHbll ONbIT NPUMEHEHUsI (B peXume AnvTernbHbIX NPOWM3BOACTBEH-
HbIX UCMbITAHWUIA) ABYX BapUaHTOB TEXHOMOMMM Ha JTloGepeLKMX OYUCTHBIX COOPYKEHUSIX OIS

noBblleHns apdekTmBHocTn TexHonormn BHOB®. B nepuog paboTbl Hag CnpaBOYHMKOM
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NOJIOXKUTEITbHbIE pPe3ylibTaTbl B T€4EHME HECKOJIbKMX MEeCALEB TaKxXe Obinu noJjiy4yeHbl no

TexHonormm oepmMeHTaLmm UnoBon cMmecu B aHasapobHom 3oHe Ha OC r. Knpuwww.

4.2.1.2.1.7 Buonornyeckasi oOMMCTKa B a3pOTEHKaxX OT OpraHM4YeCK1UX BeLLeCTB U

asoTa, ¢ XMMUKO-6monornvyecknm yaaneHuem cgocdopa

TexHunyeckoe onucaHue

TexHonorn4yeckue cxembl npouecca, ganee cokpaweHHo umeHyemoro BHOBX®, oT-
nnyatotca ot BHOAB® Tonbko no6aBneHnem peareHTa.

B oononHeHue K ToMy Mnu MHOMY BapuaHTy TexHonormm BHOAB® gns nosbiweHus
rnyGuHbl 1 HAaAEXHOCTU yaaneHus dgoccopa B JONOMHEHNe K Buonornveckon gedocdorTa-
LUUKX NCMNONBL3YITCA peareHTbl (KoarynaHTel), aHanormyHo BHOX®. [aHHbIN npouecc Hasbl-
BaeTcHa 6BMonoro-peareHTHbIM, NN BMONOro-XxMMMYeckuM yaaneHnem gocdopa.

B03MOXHbI pa3nnyHbie TOYKN BBEAEHUS peareHTa (onucaHbl Boiwe anst BHOX®).

[MTpMMEHNMOCTb

Mcnonb3oBaHue 6UOMOro-xmmMmyeckoro yaaneHus pocgopa NpUMEHNMO nNpu noodbIxX
MacwTabax coopyKeHUI, Tak Kak MCNONb30BaHNE peareHTa Nno3BosisieT KOMMNEHCMPOoBaTb He-
onTumarnbHoe Guonornyeckoe yaaneHme docdopa.

HepocTtatkm metoga BHOX® BbipakeHbl B 9TOM MeTOAe NponopLMOHarnbHO one Xu-
MMYECKOro npouecca B yganeHum gocgopa.

Ecnn pasHoBMaHOCTL TexHonorun GuoyganeHus pocdopa npumMeHeHa NpaBUSIbHO U
cnyxba akcnnyaTtauuMm ygensieT OOSMKHOE BHUMaHMe OMONOrmdeckon COCTaBMALEN Npo-
Luecca yganeHusi, To Ha QO XMMU4YecKkoro yganenus npmxogntcsa ot 0 % o 25 % obuwero
yoaneHuna ¢ocgopa. MNpu owmbkax B BbIOOpEe Mpouecca U HeHaanexawlen akcnnyaTaumm
aonga peareHTHoro yganeHuna gocturaet 80 %.

PedepeHu-06bekTbl, Ha KOTOPbIX NpUMeEHeHbl TexHonormn BHOBX®, npuBeaeHbl B

Tabnuue 4.6.
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Tabnvua 4.6 — PedpepeHu-06beKTbl, Ha KOTOPbIX MPUMEHEHbI TexHonorm BHOBX®

MpoekTHas npons-

BOAUTENBHOCTL /

Bup/nosa

peareHTa, kr/1000 M KayecTtBo OddekTnBHOCTL
TexHonorna | O6bekTb thakTyeckas
no TOBapHOMY OYUCTKM, Mr/n yaanenus, %
Harpy3ka (2014 r),
peareHTy
Thic. MY/CyT
IN R OC Ne 10 80/37 XnopHoe xeneso, |BB 2,4 Nosw — 90
16,0 N-NH, 0,28
N-NO; 2,2
N-NO, 0,02
Nogw, 6
P-PO, 0,25
OC Ne 11 140/71 XnopHoe xeneso, |BB 1,3 Nosw, — 85
28,7 N-NH, 0,08
N-NO; 3,7
N-NO, 0,01
P-P0O, 0,12
UCT OC Ne 12 35/10,3 PAX 9 % N-NH, 0,52 Nogw — 65—70
ObBuecnnasHas cu- | 35 /1000 w° N-NO; 10,8  |Pogy — 80-85
cTema BogooTBee-
N-NO, 0,04
HUS
P-PO, 0,33
OC Ne 13 330/213 AntoMmuHun cepHokuc- | BB 3,2 Nosw, — 80-83
YacTtnyHo NblA,  KOHUEHTpaumsi BMK; 3,0 Posw — 95
pasgenbHas cucte- | 8,7 % no Al,
N-NH, 0,19
Ma BOAOOTBEAGHUS |\ 11000 v
N-NO; 4,8
N-NO, H/A
No6w, 6,1
P-PO, 0,16
Posu 0,32

Ve HUTPU- N OeHuTpudurkaumen, 6nmM3Kon K cuMynbTaHHON — 6e3 BblaeneHns aHOKCUAHOW 30Hbl B «Ka-

pycenn», C perynmpoBaHmem KOHUEHTpaunn Kmcrnopoda nytem nsamMeHeHunda nogadum so3gyxa B CUCTEMY aspa-

Lun.
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4.2.1.2.2 Buonoru4yeckas o4yMcTka B 6mocunnbrtpax

HaHHas rpynna o6beanHSaeT HECKONbKO 3HAaYMTENbHO OTNMYaloWmMXCa Apyr OT Apyra
TexHonorun. OCHOBHbIE U3 HUX:

- He3aTonneHHble BNOPUNBLTPSI,

- 3aTONNEHHbIE (NOrPYXHbIE) BMOPUNLTPSI;

- poTOpHble BUOUNBTPBI.
4.2.1.2.2.1 Buonorn4yeckasi OMMCTKa B He3aToNNeHHbIX 6uocunbTpax

O0Lee TexHUYecKoe onucaHme

OcyuwiecTBnaeTcsl B COOPYKEHUSX, KaK NpaBuio, NpsMOYrosisHON unu kpyrrnon ¢op-
Mbl, 3aMOfIHEHHbIX 3arpy304HbIM MaTepuanom, B KOTOpble NOCTyNaeT u pacnpenensieTcs no
NOBEPXHOCTN CTOYMHas Boga. Ha noBepxHOCTU 3arpy3o4yHOro matepmana cdopmupyetcs 6uo-
NneHkKa, ocyLLeCcTBASLWasa NpoLecc o4MCTKU. Aapaums BMopunbTpoB NPOMCXoauT, Kak npa-
BWIO, CaMOMpPOU3BOSIbHO, 3a CYET NoabemMa BBEPX B Cfoe 3arpys3ku HarpesaroLlierocs ot
CTOYHOW BOAbI Bo3ayxa. B BapmnaHTe asapomnbTpoB BO3AyX N0AAETCS BEHTUNATOPaAMM.

B Poccun B GuodunbTpax ncnonb3oBanach TONbKO 3acbiNHas MUHeparnbHasi 3arpyska
(wwebeHb) no TexHonorum 1930-x rogoB. [MaBHbIMKM HegoOCTaTKaMM 3TUX COOPYXXEHUN sBNs-
I0TCA BbICOKaAsA MaTepuanoeMKOCTb M NOoCTeneHHas KonbMataunm 3arpy3kn (3apacTtaHue ee
BuonneHkon).

HaunHasa ¢ 1960-x rogos npoLUrioro Beka 3a pybexom co3faHbl COTHU YCTaHOBOK C
NnyacTUKOBOW 3arpy3KoM C BbICOKOW NMOPO3HOCTbIO N yAESIbHOM MOBEPXHOCTLIO. Kak npasuso,
3TO 3arpy3ka B BUOE CAMOHECYLLMX JIMCTOBbLIX U TpybyaTbix 6nokoB. KOHCTPYKUUA Takmx
BrnodunbLTpoB obecneunBaeT cTabunbHyo paboTy.

B pesynbTtate TeXHOMNOMMYECKoro npolecca B He3aTOMfEeHHbIX buodunbTpax npowvc-
xoauT copbums Ha BuonneHke n okucrneHue (NonHoe NMBo YacTUYHOE) OpraHMYeckux 3a-
rPA3HEHUI, KaK PAaCTBOPEHHbIX, Tak U BonbLUen YacTn B3BELLEHHbIX. OKkMcnsemble opraHmye-
CKue coefuHeHus TpaHcopMUpPYOTCA B YINEKUCNoTy U Boabl. B pesynbtate nutaHus n ge-
NEeHNs MUKPOOPraHM3MOB aKTMBHOIO una, a Takke copbumm umu 3arpsisHSALLMX BELecTB
NPOUNCXOANT NPUPOCT BMONNeHKN.

B uensax obecneyeHus 6onee paBHOMEPHOro pacnpegeneHns 3arpsa3HeHnin n obecne-
YeHUs1 X ONTUMaribHOW KOHLEHTpauuK, kak NpaBuso, oCyLlecTBNsAeTca pasbaBneHne nocry-

narLmnX CTOYHbIX BOA, OMMLLEHHOM BOAOW (Npolueawen 6uodunbTp).
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Mo mepe HapacTaHus Cnosa BHYTPEHHASA 4YacTb OMOMNSEHKN OTMUpaeT, B pesyrnbTaTe
4yero AaHHbIM bparMeHT OoTcnamBaeTcs U YHOCUTCA U3 BuodunbTpa ¢ NOTOKOM OYULLIEHHON
BOAbl, OTBOAMMOWN CO HA COOPYXXEHUSI.

Mpu nogaepaHnMM Harpysknm Ha 6MocmnNbTP, HE NPeBbILLAOLWEN onpeaeneHHble 3Ha-
YeHWsl, Hapsidy C OKWUCIIEHMEM OpraHMYeckuX 3arpsisHeHun npoucxoauT buonornyeckoe

OKMCIIEHNE aMMOHUIMHOIo asota — HVITpI/I(bI/IKaLI,I/IFI.

MpenmyLiecTBa AN OKpyKaroLen cpeabl

[MosBongeT ygandaTb opraHM4Yeckue 3arpssHeHna ¢ 3dpdPeKTUBHOCTbO 0O 96 % —
98 % — po 5-8 mr/n. Hapsgy ¢ yaaneHMem opraHMYeckux 3arpsi3HEHU, onpenensaemblix no
BlMKs, yoanset, 6narogapa pu3nko-xMMMYeCKUM B3auMMOLENCTBUSAM, 3HAUYUTENbHYK 4acTb
TSXKENbIX MeTanmnoB. Takke OKACASATCA MHOrMe crieundunyeckne TexXHOreHHble opraHude-
CKMe 3arpsas3HUTenu, Takue kak Hedtenpoayktol, CIMAB, a Takke cepoBogopoa.

YactnyHo (B konmnyecTBax, HeOBXOAMMBIX A5 NPUPOCTa akTUBHOMO Mna) NpoOuCXoauT

yaaneHne coeanHeHun asoTta n gpocgopa.

MexcpenoBble BO34eNCTBUS

3HaunTenbHas YacTb OPraHNYECKNX COEQUHEHNA HE OKUCISEeTCS, a TpaHcopMupyeT-
csa B npupocT buonneHkn. OTmepwiass GuonneHka oTBoaMUTCa M3 GuounbTpa C NOTOKOM
OuYMLLIEHHOM BOAbI, MOCTYNaKLWeEN B COOpYyXeHus unopasgeneHmsi. CooTBETCTBEHHO, HE0b-
XOOAMMO BbIBOAMTL NMOCME COOPYXXEHUN MnooTaeneHns uonnexHky, obpabatbiBaTb 1 pasme-
waTb ee B OKpyxatowlen cpege. [NpenmyLectBOM MO CPaBHEHUIO C MPOLIECCOM aKTUBHOMO
una B aspoTeHkax siBnseTca 6onee BbiCOKAs KOHLEHTpaUMs CyxXOro BellecTBa OMONMEHKN,
4YTO COKpallaeT ee obbeM 1 3aTpaTbl Ha 06pPaboTKYy.

Mcnonb3oBaHne ectecTBEHHOM aspaumm obecnevmBaeT HEBbICOKYH 3HepronoTpebne-
Hue (TOMbKO Ha nogady U PeumpKkynsumio CTOYHbIX BOA). QHeprna notpebnsercs B Buae
3NEKTPOIHEPTUN N HE MOXET ObITb pekynepupoBaHa.

Bo3MOXHbI aMUCCUN NETYYMX BELLECTB B BO3AYLLHYI Cpeay, OAHaKO 3a CYET Hanuums
pPacTBOPEHHOrO KUCropoda BO BCEM OObEME COOPYXEHUSI BblAeneHWe BOCCTaHOBIIEHHbIX
coeguHeHun cepbl 1 JDKK HeBenuko. [Npu HapyLweHun ycrnoBuin SKcnnyataunum u BO3HUKHO-
BEHWM YaCTUYHOWN KornbMaTauum 6nocunbTpa BO3MOXHO pPas3BUTUE THUTOCTHBLIX MPOLIECCOB U

BbloeneHne aypHonaxHyuwmx COeaVHEHUN.
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[TpMMEHNMOCTb

Be3 HeraTMBHOro BO3OENCTBUSA Ha OKPYXaloLlyld cpefy Mo COeAMHEHMSM asoTa U
dochopa meTog NpUMEHNM B CreayroLwmnx yCrnoBuax:

- Ha CBEpXMariblX OYUCTHbIX COOPYXXEHUSIX;

- NpM NpoBeAeHuM Mocreayowero yaaneHnss asota C UCNONb30BaHMEM [OOMNOJSTHU-
TENbHOIO WCTOYHWMKA OpraHuKu AN npouecca AeHuTpudukauun, 4To opmupyeT cylle-
CTBEHHble [OMOSfHUTENbHbIE (PUHAHCOBbLIE 3aTpaTbl U 3KOSTIOMMYECKYI0 Harpysky B BuAe Mno-
TpebneHnsi peareHToB M YBENMYEHUS KOoNn4yecTBa TBeEPAbIX OTXOLOB;

- NpY NCMNoONb30BaHUKN NpeaBapuTensHoOro NMbo nocneayowero yaaneHus gocgopa ¢

NMOMOLLLIO peareHToB.

dPaKkTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

OanH 13 Hanbonee NpPOCTbIX METOAOB OYUCTKM KOMMYHanbHbiXx CB, He Tpebyrowwmnin
AN CBOEW peanusaunm CrioxXHoro obopyaoBaHus U CpeacTB aBTOMaTUKM.

MoTpebHOCTL B Nnowaan Anga peanMsaumn MeToga HeBbICOKas.

[locTaTo4yHO YCTOMYMB K HeperynsapHomn Harpyske. COOpy>XeHUs C NacTUKOBOW 3arpys-
KOW YCTOMYMBBI K 3annoBbiM cbpocamM OpraHMYeckux 3arpsi3HEHUN MPOMbILSIEHHbIX Npea-

NpusATUR, WebeHouHble GUOUNBLTPLI B TAKMX YCIOBUSIX MOTYT BbICTPO 3aKOSbMaTMpOBaTLCS.

PedepeHU-00bEKTHI

B Poccun akcnnyaTupyroTcsi, Kak MUHUMYM, HECKONbKO AEeCATKOB OuomnbTpoB 1
as’pounbTpPoB co LebeHovHon 3arpy3kon. [aHHbix 06 mcnonb3oBaHuu B LICB 6rnodunb-
TPOB C MfacTMKOBOW 3arpy3kon HeT. OQHaKko COTHU Takmx 06BLEKTOB paboTaloT no 3Tom Tex-
Honorum 3a pybexom (npexae Bcero B CLUA). PaboTtocnocobHocTb TexHonornn Ha NCB npwu

NCMNonb30BaHMN NNACTUKOBLIX 3arpy30K He Bbli3blBa€T COMHEHUN.
4.2.1.2.2.2 Buonornyeckas o4McTKa B 3aTOMJEHHbIX OMocunbTpax

O0bLlee TexHUYECKoe onucaHue

Mcnonb3yoT B ABYX OCHOBHbIX Pa3HOBUOHOCTSIX:

- CO CTauMOoHapHOW 3arpy3kon;

- C NOABWXXHOWN 3arpy3Komu.

Bonee pgetanbHoe onucaHne — cMm. B pasgene 4.2.1.8.

B Poccumn npumenuntenoHo k OC MCB HakonneH onbIT peanu3aunmn ToNbKO 3aTONSeH-
HbIX BUOUNBTPOB CO CTaLMOHAPHOW 3arpy3kon. bUoUNbTPLI C NOABMKHOW 3arpy3Kon onu-

caHbl B pasgene 7.
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Yawe Mcnonb3yloT aspoTeHKu-6uodunbTpbl (BUOTEHKK), codeTalowmne B cedbe KoH-
CTPYKUMM al3poTeHKa u buocmnbTpa. B 3TUX KOHCTPYKUMAX MCNONb3yeTca Kak buonneHka,
Tak 1 nnasawowmn nn. OgHako BO3MOXHO MPUMEHEHMEe 3aTonneHHbIX 6uodunbTpoB 6e3
nnaeatoLero una.

Mcnonb3yoT MHEBMATMYECKYIO aspauuio.

3artonneHHble GMouUNbLTPLI MOryT NO3BONUTL peanu3oBaTb Creayllmne pasHoBUA-
HOCTM TexHonorum éuonorndeckon ounctkun: bO, BH, BHO, BHOX®. JeHntpudukauuto npo-
N3BOOAT C rmapaBnmyecknm nepemelumsaHmem. OQHako B BapuaHTe CO CTauMOHapHOW 3a-
rPy3Kon CrOXHOCTb MaccoobmeHa npu aeHUTpudmrKaumm 3aTpygHaeT MacwtabupoBaHue Ha

bonee KPYNHbIX YCTaHOBKax.

MpenmyLiecTBa AN OKpyXaroLen cpeabl

COOTBeTCTByIOT MCNoJib3yeMbIM TEXHOJIOTMYECKNM MpoLueccaM.

MexcpenoBble BO3OeUCcTBUA

Kak npaBuno, obpasoBaHve TBeEpAOro BellecTBa (GUOMMEHKM) HUXKE, YEM NPUPOCT U3-

ObITOYHOIO aKTUBHOIO B Ad3pPOTEHKax.

[MTpMMEHNMOCTb

MCI'IOJ'Ib3yl0T Ha obbekTax A0 HeOOMbLUMX BKITHOYUTENBHO.

PaKkTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsauum

CyulecTBeHHasi CTOMMOCTb 3arpy304HbIX MaTepmnanos, C OOHOW CTOPOHbI, N YMEHbLUe-
HMe 06 bEMOB CTPOUTENBHbLIX KOHCTPYKUNIA — C APYTOMN.

Mcnonb3oBaHuio cnocobeTByeT HEOHXOAMMOCTb PEKOHCTPYKUUN B YCNOBUAX Aeduum-
Ta 06BbEMOB, a Takke Hanuune (pakToB 3annoBbIX COPOCOB abOHEHTOB, NPMBOASALLUX K yBe-
NMYEHUIO Harpy3Kn Mo OpraHNYecKnM 3arpA3HEHUSIM.

Bbibop Tvna 3arpy3kv n getanu KOHCTPYKLUN COOPYXXEHUSA oKasblBaloT 6onbluoe BAn-
AAHWe Ha HageXHoCTb paboTbl. CyllecTBeHHY0 Npobnemy npeacTaBnseT HEKOHTPONnpyemoe
obpacTaHue 3arpy3kv B1uonneHKon. AToT APPeKT MoXeT NPMBOAUTL K ABYM BMAaM nocnea-
CTBUN:

- nepunognyeckoe oTMMpaHne BUONMEHKN C BbiAENEHUEM B OYULLIEHHYIO BOAY NPOAYyK-
TOB €€ pasnoXxeHus (aMMOHUINHbIN a30T);

- MOMNHOEe 3apacTaHue 3arpy3ku ¢ noTepen ee nnowaam NOBEPXHOCTU U, NPaKTUYECKH,

BbIXOOOM €€ 13 CTPOoA.
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PedepeHLu-00bekThI

Mpy aHKeTMpOBaHWWM LaHHble NO OObekTamM C TakMMUM TEXHOMOTMMAMWU HE MOSy4YeHbl,
O[HaKO, NO OLeHKe akcnepToB — yneHoB TPI, umeetca He meHee 10 OC 'CB, ncnonbeayto-

LLUMX JAHHYIO TEXHOMOTMIO.
4.2.1.2.2.3 Buonornyeckas o4McTka B pOTOpPHbIX 6uodunbTpax

O6bLee TEXHMYECKOE ONMUCaHne

BuopoTtopbl npeacrasnsaT cobon gucku, nubo GapabaHbl C 3acbIMHOM 3arpyskomn,
pacnosioXXeHHbIE Ha FOPU30OHTaNbHOM, MeASIEHHO BpaLlaroLemMcs Bany.

Iunckn (6apabaHbl) norpyxarTCsi MEHbLUEN YacTblo AnamMeTpa B €MKOCTb COOTBECT-
BytoLen (POpPMbI, NO KOTOPOKW NPOTEKAKT CTOYHbIE BOAbI.

OcHoBHOM BMOLIEHO3, OTBETCTBEHHbIN 3a NPOLECC OYNCTKN, (DOPMUPYETCA HA NOBEPX-
HOCTM AMCKOB BMopoTopa B BUAE NPUKPENSIEHHOM OMONNEHKN. AKTUBHbINA U, KOTOPbIN Haxo-
ANTCA B BOAE BaHH B COCTOSIHUW B3BECU, UrpaeT HeGONbLUYO A0S0 B MPOLIECCE OYUCTKMW.

Tpebyembin Ana aspobHOro pasnoXxeHust KUCnopod 3abupaeTca u3 Bosgyxa buonneH-
KOW BO BpeMsi BpalleHUs; Npu 3TOM CTOYHbIE BOAbl MHTEHCMBHO nepemelumsatotcs. [Npu no-
rPY>KEHUN OMCKOB BMOpPOTOpa B CTOYHbIE BOAbI OCYLIECTBNAETCA NUTAHWE N POCT MUKPOOP-
raHn3moB BGMONMEHKN Ha NOBEPXHOCTAX OUCKOB.

Mo coobpakeHnsam 3awmnTbl aTMocepHOro Bo3ayxa, a Takke 6e3onacHocTw, ycra-
HOBKM BbIMOJTHAKTCA C 3aKPbITbIMU KOXyXaMu, C MPUHYAUTENbHON BEHTUNSLMEN, B TOM YMUC-

ne ons aspauuu.

[MpevmyllecTBa Ang OKpyKawLen cpeasbl

HapexxHasi o4McTKa OT OpraHMYeCcKUX COEAMHEHUI N HATPUMKaLMS, Aaxe B YyCrNOBUSAX
NepruoanyeckMx neperpy3ok, HepaBHOMEPHOW Harpysku W gpyrmx ¢akTopoB, CMOCOOHbLIX
HapyLWnTb paboTy aspOTEHKOB.

YactnyHoe yganeHue asota (B npegenax 50 %) gocturaloT MCNonNb30BaHNEM peLmK-
na >XWUAKOCTUW, npollelen 6MopoTop, B perynupyroLlyto eMKocTb. B pesynbtate yganeHve
asota — okono 50 %.

docdop MOXET yaanaTbcsa 3a cveT AobaBneHnsa peareHTa nepes OTCTOMHMKOM.

MexcpenoBble BO3OencTBuUg

AHanNorn4yHbl 3aTonneHHbIM 6uounbTpam

[TpMMEHNMOCTb

[10 ManbIx COOPY>KEHMWI BKIIOYNTENBHO
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daKkTopbl, BANAIOLME HA BO3MOXHOCTb peanvsauum

YcnoBusi npuMeHeHust Ha 0GbekTax, rae A0NyCcTMMO YacTMYHOE yaarneHue asoTa
OCHOBHbIMY NPenUMyLLLECTBAMU JAHHOW TEXHOMNOMUN ABMSATCS:

- NpocToTa U CTabUNbHOCTL NPOLIecca;

- afanTaums K \3BMeHeHVsIM Harpysku Unu rmapasnnyeckum KonedaHuam;

- 3KcnnyaTauus He TpebyeT BbICOKOM KBanudukaumm nepcoHana;

- He3Ha4unTellIbHblEe SHEepro3aTparthbl.

PedepeHLu-00bekThI

Moc. MNMeTposckoe (JleHnHrpagckas obnactb, MNpunosepckuii p-H), LleHTpanbHas ycaab-

6a 0. Banaam (Pecnybnuka Kapenus)
4.2.1.3 JoouncTka OoT opraHM4YecKnx coeauHeHuu, azorta n gocdopa

4.2.1.3.1 Buonornyeckas [OO4YMCTKA OT OPraHM4eCKUX CoeANHEHUN U

coeAMHeHun a3oTa

ObLee TexHU4Yeckoe onmucaHme

BapuaHT ¢ He3aTonneHHbIMU BruodmnbTpamm

OcywecTBnaeTcss B COOPYXKEHUSAX, KaK NpaBuio, NpsiMOYrosisHON unu kpyrrnon dop-
Mbl, 3aNOJSTHEHHbIX NITIOCKOCTHLIM UM TPEXMEPHbLIM (KapKacHbIM) 3arpy304HbIM MaTtepuanom,
B KOTOpble MoCTynaeT W pacnpegenserca no MNOBEepXHOCTU JdoouuliaeMas Boaa.
Ha noBepxHOCTWM 3arpy3o4HOro martepmana dopmupyeTtca OuonneHka, ocyllecTernstowas
npouecc o4ncTkm. Aspaumnsa 6UodunnbTPOB NPOMCXOANT CaMOMNPOU3BOSILHO.

B pesynbTtate TEXHONOrMYECKoOro npouecca AOOYUCTKM B HE3ATOMMEHHbIX Buodunb-
Tpax npoucxoanTt copbuusa Ha BuonneHke n okncneHne (NonHoe NMbo YacTUYHOE) opraHuye-
CKMX 3arpsi3HEHUA U aMMOHUIHOIo asoTta. OKucnsieMble opraHM4Yeckme COeAuHEeHUs1 TpaHc-
hOpPMMPYIOTCA B YrNEKUCAOTY U BOOY, aMMOHUNHBIA a30T — B HUTpaTbl (M HEKOTOPOE KOMu-
4eCTBO HUTPUTOB). B pesynbTate NUTaHUA U AeNeHUs MUKPOOPraHM3MoOB akTUMBHOIO Mna, a
Takke copoumm nmMu 3arpssHALMX BELWECTB NPOUCXOAUT NPUMpPOCT BuonneHkn. Takke 6uo-
nreHka copbupyeT 4YacTb B3BELUEHHbIX YacTUL, akTUBHOMO una.

Mo mepe HapacTaHus CNoa BHYTPEHHSAS YacTb OMONMEHKN OTMUpaET, B pesyrbTaTe
4Yero AaHHbI hparMeHT oTcrnamBaeTcs U YyHOCUTCS M3 6uodmnbTpa C NOTOKOM OYULLEHHON

BOAbl, OTBOAUMOM CO gHa COOpYyXeHUA.
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BapuaHT ¢ 3aTonneHHbIM1 6uodunsTpamu

OcyuwiecTBnsaeTcsa B 3an0SIHEHHbIX COOPYXKEHUAX C 3arpy304HbIM Matepuanom, B KOTO-
pble MOCTynaeT CTOYHas BoAa. Ha noBepxHOCTU 3arpy3ovHOro martepuana gopmupyeTtcd
OuonneHka, ocyllecTBnsLAasa Npouecc o4MCTKN. [na nogaepaHus GUOXMMUYECKOro npo-
Lecca okncrneHnsa 6nodunbTpbl adPOTEHKM aspUpPyOTCS C NOMOLLbIO, Kak NpaBuio, nHeBMa-
TMYECKUX CUCTEM. 3arpy30oyHbli MaTepuan MoXeT ObiTb pasMeLleH B COOPYXXEHUU crnenyto-
LLIUMM OCHOBHbIMK cnocobamu:

- B BUge camMoHecyLmx BroKkoB (HENoCpenCTBEHHO Ha AHuLe nMbo Ha noaaepxuea-
IOLMX Kapkacax);

- B BUAe NOJIOTHULL, BONIOKHUCTbLIX MaTepuarnoB 1 T. M., pa3MeLLaeMbIX Ha Kapkacax;

- B BuAe nnaeatowlen 3arpysku (noka Ha OC 'CB B Poccun npuMeHeHo TOmMbKo B Npo-
ekTax);

- MENKOANCNEPCHbIN MaTepuan, NPUBOANUMbIA B COCTOSIHUE MCEBAOOXKIMKEHNSA MPU NOo-
Aade peumpkynaunoHHoro pacxoga (noka Ha OC 'CB B Poccuum He npumeHsieTcs).

Mpn ucnonb3oBaHMnM cBOGOAHOMNMABAKOLWEN NIACTUKOBOW 3arpysku, NAOTHOCTb KOTO-
pon 6nmn3ka K NNOTHOCTM BOAbI, MPUMEHSIOT CTauMoHapHble CUTa Ansa oTAeNeHus ee ot 0b-

paboTaHHOW pacnpeneneHns Boapbl.

MpenmyLiecTBa AN OKpyKaroLen cpeabl

[Mo3BonseT ocyecTBNATL rMybokoe OKUCNEHNEe aMMOHUNHOIO a3oTa N OpraHn4yeckux
3arpsisHeHmn — o 2—-3 mr/n no blKs, go 0,4 mr/n no ammoHunHomy asoty, 0,05-0,1 mr/n no
a30Ty HUTPUTOB.

AP PeKTUBHOCTL M MYyOmMHa yaaneHnsa B3BELLEHHbIX BELWEeCTB 3aBUCAT OT OCODEHHOo-

cTen npumeHsiemon 3arpysku n gocturaet 50 % — 60 %.

MexcpenoBble BO34enNCcTBUS

MpupocT BUoNNEHKN HE3HAYNTENBHbIN.
Amuccun B BO3AYLLHYIO Cpeay He3HauuTerbHbl BBUAY BbICOKOW adpoOHOCTM npouecca

1 Manow TOMLWMHbI BUONEHKMN.

MpUMEeHNMOCTb

YHuBepcarnbHas.

dPakTopbl, BANAKOLLIME HA BO3MOXHOCTbL peanusaumm

MoTpebHoCTb B NNnoLuaan Ans peanusauum MeToaa HeBbICOKas.
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PedepeHLu-00bekThI

BrodumnbTpbl goounctkm ¢ epioson 3arpyskon — OC 'CB r. Nogonbek. Obuiee ko-

nnyecTBO 06BHEKTOB — He MeHee 10.
4.2.1.3.2 [loouncTKa OT B3BeLUEHHbIX BelwecTB hunbTpaumen

OcyLLecTBNAIOT, Kak NPaBuIio, B 3€PHUCTbIX, MEXaHUYECKUX WUIN MeMOPaHHbIX usb-

Tpax.

O6bLiee TEXHMYECKOE ONMUCaHne

a) 3epHuUcTble PUNbTPLI
M3BECTHO MHOXECTBO KOHCTPYKLMIA 3EPHUCTBIX PUIbTPOB, 06BbEOUHAEMbIX NCNOMb30-
BaHMEM HaCbIMHOM 3epPHUCTON (PUNbTPALMOHHOM 3arpy3ku. VX MOXHO noapasgenutb Ha
cnefyoLine OCHOBHbIE KaTeropun:
- M0 TMNY npouecca:
1) uncTo PunNbTPaLUNOHHbIE;
2) 6Buonoro-unbTpaLnNoOHHbIE
- MO TUNY 3arpysKku:
1) ¢ MMHepanbHON 3arpy3kon (NecoK u T. n.);
2) C Nerkow nnaBatoLLEen 3arpy3komn
- N0 Nogayn Boabl:
1) HanopHble;
2) 6e3HanopHbIe
- 0 TUNY NPOMbIBKMU:
1) nepmnogunyeckas;
2) HenpepbIBHast
- M0 MNONOXEHWIO 3arpy3kn Bo BpeMs asbl ounbTpauun:
1) ctaunoHapHas;
2) oBuyLLLadacs.
[na Bcex TMNOB (bMNbTPOB CO CTaLMOHAPHOM 3arpy3kon JoouuliaemMas Boda Mpoxo-
ANT Yyepe3 HenoaBWXHbIM (B hase hunbTpaumm) 3arpy3oyHbin cnon. B dunbtpax ¢ aBuxy-
LLIlenCca 3arpy3Kon ee Criov HaxoguTCs B MOCTOAHHOM OBMXEHUMU, 3a CYET TOro, YTOo 3arpyska
CHM3y nogaeTcs 3pnmdToM B 30HY NMPOMbIBKM, U NOCNe Hee oceaeT CBEPXY Crosi, Tam, rae

Ha4ynHaeTCcA Cbl/l.l'lepaLl,I/Iﬂ BOAbl.

210



lMpombiBHas BoAa nepuoanyeckn nmbo HenpepbiBHO OTBOAUTCA B KadYecTBe BO3BpaT-
HOro MOTOKa, Kak NpaBuio, B Ha4ano TEXHOMOMMYEeCKOro npouecca OYUCTKM CTOYHbIX BOA,
nmbo B a3pOTEHKM.

6) MexaHn4yeckne punbTpbI

- besHanopHble ceTyaTble (MeMBpaHHbIEe) PUNLTPLI

OuunlieHHas cTodHas Boga NMocTynaeT cCaMOTEKOM Ha CeTkuM (MemOpaHbl), umetowime
pasmep a4yerkn ot 10 go 100 MKM, B 3aBUCUMOCTM OT TpeboBaHui K 3GEEKTUBHOCTU U
CBOWCTB CTOYHOW BOAbl W 3arpsaA3HEeHnn, NpounbTPOBbIBAETCA 4Yepe3 HUX U cobupaeTcs
cbopHbIMM cnuctemamun. CeTkn no OKOHYaHWMO hasbl unbTpaumMm NPoMbIBaOTCs 0bpaTHON
cTpyen.

B Hanbonee pacnpocTtpaHeHHOM Tune o6opyaoBaHWUSA, POTOPHbLIX OUCKOBbLIX (UNb-
Tpax, Kak npaBuno, ceTkn (MembpaHbl) cobpaHbl B MONYNOrpy>KeHHbIE ANCKN U BpPaLLAKOTCA.

- HanopHble npyXuHHbIE N ceT4yaTble PUNbLTPLI.

OunwieHHas cToyHas BoAa Mo HanopoM MOAAaeTCsl B HAPYXXHYK MonocTb (Tn) dunb-
Tpa, punbTpyeTca nMbo Yepes Hacedkn Ha NpyxuHax, NnMbo vepes CeTKy BO BHYTPEHHee
NPOCTPaHCTBO (punbTpa, Nocre Yero OTBOANTCHA B COOPHYIO CUCTEMY.

Mo OKOHYaHMM uMKNa unbTpauun cnegyet uMKn npombiBkn. CeTyaTble PUNbTPbI
NPOMbIBAKOTCA MOTOKOM BOAbl BAOSMb CETKU. B NPYyXMHHbLIX KOHCTPYKUMAX MPYXUHbI Pasxu-
MalTCs, NPOCTPAHCTBO MEXAY MX BUTKAMX YBENMYMBAETCSH, MOCMNEe 4Yero NpoMcXoauT npo-
MblBKa 06paTHbIM TOKOM BOApbI.

Mepen dunbTpaunen B goodnaemyro BoAy nepea pasfmyHbIMU KOHCTPYKUMSIMUA MO-
XeT nogaBaTbCs pacTBOpP peareHTa (KoarynaHta, nubo driokynsHTa, unm oboux), npemmy-
LLLeCTBEHHO Ans ocaxaeHus pocdaTos (Yale B TpybonpoBoa Unuv KaHan, 0gHako BO3MOXHO

N UCNONb30BaHNE KaMep CMELLEHMS U XIToNbeobpa3oBaHus).

[MpevmyllecTBa Ang OKpyKawLwen cpeasbl

Mo3BonsieT yoansiTb B3BELLEHHbIE BELLECTBA A0 OCTATOYHbIX KOHLEHTpaunn 2—8 mr/n,
a Takke COOTBETCTBYHLIME B3BeLEHHbIM BellecTtBaMm blKs, opraHnyeckne coegmHeHus aso-
Ta u gpocopa. Npn ncnonb3oBaHUU peareHToB AN AOMNONMHUTENBHOrO ocaxaeHnsa gocdo-
pa dunbTpbl MOryT obecneuynBaTb OCTaTOYHbIE KOHLEHTpauun dgocdopa docdaroB meHee
0,2 mr/n.

MexcpeaoBble BO34ENCTBUA

BesHanopHas dunbTpauus nNpakTU4eckn He obpasyeT KakMx-Nmbo CyLLECTBEHHbIX
MeXCpeaoBbIX BO3AENCTBUMN.

HanopHas dunbTpaums TpebyeTt 6onee cyLlecTBEHHbIX 3Hepro3aTpar.
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[TpMMEHNMOCTb

MpumeHnm 0o ypoBHSA KpynHenwnx OC BKNIOYNTESTbHO.

PaKTopbl, BANAIOLLME HA BO3MOXHOCTb peanusaumm

YaenbHble KanutanbHble BAOXEHUS NMPU UCMOSb30BaHUM OUCKOBbLIX CeTyaTbIX (ounb-
TPOB CYLLECTBEHHO CHUXAKOTCH NO Mepe yBeNnU4eHuUs NPon3BOANTENbHOCTU yCTaHOBKU. Me-
TO4 NPUMEHUM npu NtobbIx 3HaYeHuax M.

lMpuMeHeHne MPY>XMHHBIX U MPOYMX KOPMYCHbIX MeXaHU4eCcKnx ounbTPOB B CBA3U C
HEBbICOKOW €AMHUYHOW NPON3BOAUTENBHOCTBLIO B 3HAYMTENBbHON cTeneHn orpaHndyeHo OC go
CPeAHUX BKITHOYUTESNBHO.

OnbIT akcnnyaTaumm 3epHUCTbIX PUbTPOB, BeCbMa NpoTUBOpeudnB. KOHCTpyKUUW,
BbIMOSHEHHbIe Mo npoektam 1970-1980-x rogos, Nokasanu HU3KYK HageXHocCTb. HanpoTus,
BECbMa MONOXMTENbHbIA ONbIT aKcnnyaTaumm HakonneH Ha OC KOxHoro BytoBo n 3eneHo-
rpaga, 3anpoeKkTMPOBaHHbIX MO HEMELKUM CTaHAapTaM (XOTH MPOEKTHYIO 3arpy3Ky npuLnioch
3aMeHuTb Ha bornee KpynHyt). HanpoTue, oTpuuaTtenbHbIA OMbIT NOSTyYeH MNPy UCMNOSb30Ba-
HUN PUNBTPOB C HENPEPLIBHOW NPOMbIBKOW 3arpy3ku (cMm. Tabnuuy 4.7).

MpumeHeHne onuun peareHTHOro yaaneHus occopa NpMBOAMT K CyLLECTBEHHOMY
yBENMUYEHUNIO AKCMyaTauNoHHbIX 3aTpart, U Npexae BCero, No creayowmnM cTaTbsaMm:

- Ha NpnobpeTeHne peareHToB;

- Ha JKcnnyaTaumilo y3na XpaHeHusl peareHTa, NPUroToBMEHUA U O03UPOBAHUSA €ro
pacTtBopa.

OpHako peareHTHoe yaaneHue ¢ocdaToB Ha CTagum OOOYUCTKM (MPU €ee Hamnmyum)
MOXeT MMeTb NPEeUMyLLECTBO MO OTHOLUEHUIO K NMPUMEHEHUIO peareHTOB B adpOTEHKax: OT-
CYTCTBYET HEraTMBHOE BfNAHNE HA aKTUBHLIN UIT (HAKOMfieHne B HEM MHEePTHOM Buomaccsl).
BBeaeHve peareHTa 1 Ha OCHOBHOW CTaguu OYUCTKN, N NPU AOOUYUCTKE CHMDKAET ero pacxoa.

PedepeHu-00bekTbl € MCMNOMb30BaHNMEM (UNBTPOB [OOYUCTKM MpuBEOEHbl B

Tabnuue 4.7.

Tabnuua 4.7 — PedepeHu-06beKTbI C UCNOMNb30BaHMEM (PUNBTPOB JOOYMCTKN

TexHornorns O6bekTbl | MpoekTHas npousBoauTensHocTk/ | CpeaHeroaoBoe codepxkaHue

dhakTmnyeckasi Harpyska (2104 r), B3BELUEHHBIX BELLECTB

TBIC. M3/cyT B OYMLLIEHHOW BoAde, Mr/n
3epHuCThIE PUNBTPLI C OC Ne 10 80/37 2,4
dunbTpaumen Yepes He- OC Ne 11 140/71 13
NOABWKHbIN CION 3arpy3ku
OC Ne 4 10,5/4,5 7,8
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TexHonoruns O6wekTbl | lNMpoekTHaa npomnssoauTensHocTe/ | CpegHeroaoBoe coaepxaHue
dhakTnyeckasi Harpyska (2104 r), B3BELIEHHDBIX BELLECTB
Thic. MYcyT B OYMLLEHHON BoAe, Mr/n

®dunbTpbl ¢ HenpepbiBHOM | OC Ne 15 BbiBegeHbl M3 akcnnyatauuu.

NPOMbIBKOW 105/5.5 M3-3a HeadbdekTuBHOM Mpo-
MbIBKM 3arpyska KonbMaTupo-
Banacb (cpactanacb). bopbba ¢
aTuM TpeboBana 4acTbiX nNpo-
MbIBOK MMMOXNOPUTOM HaTpUS

Buonoro- OC Ne 14 753/272 29,1

bVNbTpaLMOHHbIE peakTo- OC Ne 9 106/100

pbl C EPLUOBO 3arpy3Komn 16,5

MmeeTca nHgopmMauma o0 Hanmmyuum poTOPHbIX AUCKOBbIX hunbTpoB Ha OC Hosoue-
Bokcapcka 1 Yepenosua, ogHako gaHHble no aTum OC B xo4e aHKeTUPOBaHUS He MOSyYeHbI.
HaHHble Tabnuupbl 4.7, TakMMm 06pa3oM, He MO3BONSAKT OAHO3HAYHO PEKOMEHOOBATb
NCMNONb30BaHME 3EPHUCTLIX (UNBTPOB C HENPEpPbIBHOM MNPOMbIBKOM U Buornoro-

PUNbTPaALMOHHBIX PEaKTOPOB C €PLLOBOM 3arpy3Koun.
4.2.1.3.3 loouncTka B buonpyaax

OO6Llee TexHUYEeCcKoe onucaHune

OuulleHHas Boga noaBepraeTcsi eCTeCTBEHHOM BMONOrMyeckon JOOYUCTKE B 3EMMs-
HbIX eMKOCTSIX (MOryT OblTb MMOPOM30NMPOBaHbI), paccyYMTaHHbIX Ha MpebbiBaHME OT He-
CKOJbKMX CYTOK A0 1-2 Hep, rny6uHon oT 0,5 M 40 HecKkonbkux MeTpoB. [poLecc o4ncTku
OCYLLIECTBNSETCA B OCHOBHOM GakTepusiMy aHanorM4yHo npoueccy B a3poTeHKkax, yaaneHue
OGUOreHHbIX 311IEMEHTOB OCYLLECTBIISIETCA TaKkKe Ha MPUMPOCT BOOOPOCHEN U APYrMX BOAHbIX
pacTeHuin. Aspaunsi MOXeT BblTb €CTECTBEHHOW, NMMBO UCKYCCTBEHHON (Kak MHEBMaTUYECKON,
Tak U MexaHu4yeckoi). Mpu ncnonb3oBaHMN Menkux G1UonpyaoB C BbiCLIEW BOAHOW pacTu-
TENbHOCTbIO GONbLUYID POSlb B OYMCTKE UrpaloT Takke npoueccbl punbTpaummn n ruocopb-
uvn. Hapsigy ¢ 3aBeplueHvemM BGUOXMMMYECKUX NMpPOLLeccoB, B Guonpyaax npoucxoauT oca-
X[OeHNe B3BELLEHHbIX BELLEeCTB.

KauyecTBo ounLeHHON BoAbl Nocne G1MonpyaoB BO MHOrOM onpeaensieTcs kKa4ecTBOM
nocTynaroLlen B HAX GUONOrMYEeCcKn OYULLLEEHHON CTOYHOW BOAbI.

BrinsiHue Ha oKpyXKatoLLLyio cpeay

[Mo3BONAT KOHTPONMPOBATL cCoAepkaHue B3BELLEHHbIX BelwecTB He Gonee 10 mr/n,

Aaxke npun 3aJinoBoM BbIHOCE MIa U3 BTOPUYHbIX OTCTOMHUKOB. [1o3BonsaoT nonyynTb coaep-
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XaHne aMMOHMMHOro asota He 6onee 2 mr/n n BINKs He 6onee 5 mr/n (npyu Hagnexawem
BpemMeHn npebbiBaHus). Mpy ncnonb3oBaHMKM NPyAOB C BbICLIEN BOAHOW PACTUTENbHOCTbLIO B
BonbLuen cTeneHn NponucxoauT yaaneHune asota u gocdopa.

OcyLecTBnsieTCs CyLLECTBEHHOE YaaneHue TshkernbiX MeTannoB (HepacyeTHbIN NpoLiecc).

MexxcpenoBble BO34enNCcTBmS

M pPaKTn4eCKkn OTCyTCTBYHOT.

MpUMEHNMOCTb

Ot cBepxmanbix ao cpegHux OC BKNIOYNTESNBHO

PedepeHu-06bekThI

Mo gaHHbIM aHKeTnpoBaHNA I/IH(bOpMaLI,VIFI He roJty4yeHa. Mo gaHHbIM JKCNepToB —

yneHoB TPI, konnyecTBo 06BLEKTOB C Buonpyaamu coctaBnseT He meHee 10.
4.2.2 O6e33apaxuBaHue CTOUYHbIX BoA
4.2.2.1 O6e33apaxmBaHue OUYMNLLEHHbIX BOA XJIOPOM UMK XJIOp-peareHTamMmm

ObLee TexHU4eckoe onnucaHme

B ounweHHyo Boay A03MpyeTcs pacTBoOp xflopa B BoAe, MpUroTaBnvMBaeMblil B Xropa-
TOpe B pe3ynbTaTe MCNapeHusi XXnaKoro xmnopa, Nnbo pacTBop rMnoxnoputa HaTpusi, nocne
4yero BoAa B TeyeHWe He MeHee 0,54 OormkHa HaxoAWUTbCA B KOHTAaKTHOM pe3epByape npu
KOHLEHTPaLMM PpaCTBOPEHHOrO XJlopa He MeHee 2 Mr/n.

B kayecTBe MCTOYHMKA aKTMBHOMO XIlopa MOXET MCMONb30BaTbCs NPUBO3HOW UMW NpU-
FOTOBMEHHbIN Ha MecTe TMMNoxnoput HaTpusi. Ha manbix o6bektax Mcnonb3yeTcs XJlopHas
N3BECTb.

BnusiHne Ha oKpyXkaloLLyo cpeny

MeTog obecneumBaeT obecneyeHne caHUTapHO-TMrMeHn4Yecknx TpebosaHnn no obes-
3apaxuBaHunto. OOQHOBPEMEHHO C 3TUM METOL HAaHOCUT NPSAMON N OYEBUAHBIA BPeS OKpyXa-
loLwen cpeae 3a cyeT cbpoca B BOoAHbIN 0OBbEKT 06e33apaxeHHOW BOAbl C OCTaTOYHbIM CO-
AEepXXaHNEM aKTMBHOIMO Xriopa, XJIOpaMMHOB, XNTOPOPraHNYeCKUX CoeanHEeHU. OTO HaHOCUT
ywepb BceM rmgpobuoHTam, a Takke NPMBOAUT K HAKOMMEHMIO XIOPOPraHNYecKnx coegnHe-

HUIA B NULLIEBOW LENU N B JOHHbIX OTNOXEHUSAX.

MexcpenoBble BO3OenNCcTBUS

lNocTosiHHOE BO3OENCTBUE Ha BO3AyX M NO4BbI, LLYMOBOE, TEernjioBoe U Apyrme sBuabl
3arpAa3HeHnda OTCYTCTBYIHOT.
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Pacxon anekTposHeprm HebonbLUoW MpU UCMONb30BaHMU XKUAKOrO Xropa, Cylle-

CTBEHHbIN — npu Nony4YeHnn rmnoxnopunTa INIEKTPOSIN30OM.

MpUMEHNMOCTb

Mpn ntobom macwtabe coopyxeHun. XKngkum xnop uenecoobpasHo NPUMEHATb TOSb-
KO Ha cpegHunX 1 B0MbLUMX COOPYXKEHUSIX, TMMOXIOPUT MOXET NPUMEHATLCA (MONy4YaTbCH) Ha

coopyxeHunax nboro macwitaba.

PaKTopbl, BANAIOLLME HA BO3MOXHOCTb peanusaumm

Mcnonb3oBaHue xmnopa co3faeT CyLeCTBEHHbIE PUCKM OTpaBreHur MNpu aBapusx B
cUcTeMe npuema, XpaHeHus n JO3NMPOBaHWS, a Takke Npyu TeEpPOPUCTUYECKOM HanageHuu.

Bce xnopcogepxawme obessapakmBatoLLme peareHTbl BeCbMa KOPPO3MOHHbI.

OunLLEeHHbIE CTOYHbIE BOAbI, B OTNNYME OT NMUTLEBOM BOAbI, XapakTepuayrTcs BeCbMa
BbICOKMM XIOPMOrfOWEeHMEM NMpU JOCTMXEHUM TpebyeMon BeNUYMHBLI 2 Mr/fT aKTUBHOMO XJ10-
pa. CyLleCTBEHHO, YTO AaHHbIM NapameTp 3aBUCUT OT COAEepXXaHWs aMMOHWWHOrO asoTa B
Boe (obpasytoLlero XnopaMmmnHbl), KOTOPOE MOXET KornebaTbCs B LUMPOKUX Npeaenax.

[encTBytolwmne aKONOrM4eckne n nHxeHepHole TpeboBaHusa TpebyloT NnpoBeaeHns ae-
XNopupoBaHusa nocrie xnopuposaHus. lNpouecc OexnopupoBaHusa OCyLLECTBRSEeTCS BBeae-
HMEM B XIOPUPOBAHHYK BOLY BeLWEeCcTB, CMOCOOHbIX CBA3bIBaTb W3ObITOYHbBIA  XS0P.
B kauecTBe Takmx BELECTB MOXHO MPUMEHSATb MMNOCYbUT-HATPUsA (CEPHOBATUCTO-KUCTIbIN
HaTpun Na,S,03), cepHUCTbIN ra3 SO, cynbduT HaTpus Na,SO3 1 ap. [Ans aexnopuposaHus
NPUMEHSAIOT Takke (punbTpoBaHWE Yepe3 akTUBMPOBAHHbLIN yronb. Ha 3arpyske npoucxogut
BOCCTAHOBNEHME aKTUBHOIO (pacTBOPEHHOro) xnopa Ao aHnoHa Cl, a Takke copbupytotcs
TOKCMYHbIE MPOAYKTbI XOPOfn3a OpraHNyYecknx 3arpsasHeHu.

Pecypc paboTbl yrisi B TakOM pexume 3HaunTenNbHO Bbille, Yem npu copbunmn opraHu-
kn. OgHako, Tak Kak MOBEPXHOCTb 3epeH Yrns nocfie HEKOTOPOro BpeMeHn ero paboTbl no-
KpblBaeTCs crioem copbrpoBaHHbIX BELLECTB, NPENATCTBYOWMX paboTe unbtpa, Tpebyetca
ero npomMbiBka Bogon. Takke MoXeT notpeboBaTbCa pereHepaums ropsyumm LWenoYHbIM pac-
TBOPOM.

CoopyxeHus xnopupoBaHNa C AEXSIOPUPOBAHMEM [OCTATOYHO CIOXHbI U TpebytoT

KBannuduumMpoBaHHOW 3KCMnyaTaumn.

PedepeHLU-00beKTHI

CoTHM 06bEeKTOB, B TOM 4YuCrle C UCMOSIb30BAHUEM KUAOKOIO Xnopa (KOJ'IW-IGCTBO CoO-

KpallaeTcs) U runoxnopuTa HaTpus (Kofim4ecTBo yBENUYNBaeETCS).
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Kak no gaHHbIM aHKETUPOBaHUSA, Tak U NO AaHHbIM 3KCnepToB — yneHoB TP, gexno-
pupoBaHue B Poccun Hurge He ncnonb3yetcsa. Takmm obpasom, Ha Bcex OC 'CB, rae uc-
Nnonb3yeTca XMOpMpOBaHWE, Hapsgy C peleHWeM CaHUTapHO-TMIMEHUYECKOW 3ajadn, B

OonbLUen NN MeHbLLEN CTENEHN HAaHOCUTCA yepb BOAHbIM O6beKTaMm.
4.2.2.2 Obe33apaxnBaHue oYnLEeHHbIX Boa Y®P-o6nyvyeHnem

O6bLee TEXHMYECKOE ONMUCaHue

OunweHHas Boga noasepraetcsa obny4veHuto, npoxoas psagom ¢ Yo-namnamu, nome-
LLIeHHbIX B MPOHMLa@eMble AN n3nyyYyeHns Yexrbl. B pesynbtate Bo3gencTems Y P-uanyyeHus
(ana obeszapaxmBaHUA OYMLLEHHbIX CTOYHbIX BOA MPUMEHSAIOTCA TOSMBbKO Nammbl HU3KOMO
AaBfeHns ¢ OSIMHOM BOMHbI 254 HM) paspywatoTes ydactkn JHK 6aktepun n naToreHHbIX
npocTtenwmx, a Takke PHK BupycoB, 4TO NpensaTcTBYyeT UX Pa3sMHOXEHWIO.

Annapatbl Y®-o6e33apaxnBaHna Moryt ObiTb KOPNyCHbIMU (HANOPHbIMWU) U KaHalb-
HbIMWU (OTKPbITbIMKM). [lepBble NMPUMEHSAIOT 0O YPOBHS GOMbLUMX COOPYXEHUN, BTOpble — Ha

KPYMNHbIX U BblLUE.

MpenmyLiecTBa AN OKpyKaroLen cpeabl

MeTop obecneunBaet obecneyeHme caHUTapHO-rMrMeHn4Yeckux TpebosaHnn no obes-

3apaxuBaHuo 6e3 NPSIMOro HeraTMBHOIO BO3AENCTBUSI HA OKPY)KatoLLyo cpeay.

MexcpenoBbie BO30EeNCTBUS

Bosgencteusa Ha BO34yX M NOYBbI, LLYMOBOE, TEMNOBOE U ApYyrMe BuAbl 3arpA3HeHuUs
OTCYTCTBYIOT.

MeTon TpebyeT CyLEeCTBEHHOrO pacxoda 3NeKTPpOo3Heprum Ha paboty Y®d-namn
(06bI4HO 15 % — 20 % oT 3aTpaTt Ha aspaumio B aspoTeHkax u 0o 30 % — npu NOMNHOCTbLIO
ONTUMM3NPOBAHHbBIX, COKPALLEHHbIX 3HeprosaTpaTax Ha GMONOrMYeckytd O4YUCTKY). ATK 3a-

TpaTbl He peKynepupyemsi.

MpUMEeHNMOCTb

Mpwn ntobom macTabe CoOopyKEHUN.

dakTopbl, BANAOLME HA BO3MOXHOCTb peanvsauum

CoopyeHus1 10CTaTOYHO KOMMAaKTHBI.
Uem MeHblle coaepxaHue B3BELUEHHbIX BELIECTB B OYMLLEHHOW BOAE, TeM HUXe

3Hepro3aTpaTtbl Ha YP-06e33apakmBaHune 1 Bbille 3PEKTUBHOCTb METOAA.
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Mpwn anuTenbHOM TpaHCNopTUPOBKe obes3apakeHHOM BoAbl NO kaHanam (Tpybonpo-
BOAAM) OAJSIMHON HECKONbKO KMIOMETPOB BO3MOXEH CYLLECTBEHHbIA 3¢P(PEKT BTOPUYHOIO po-
cta 6akTepun, B TOM 4McCrie 1 3a cyeT BakTepmanbHbiX 0OpacTaHuMim Ha CTEHKax, NPUBOASALLLMA
K YBENMYEHUI0 UX COAEpXXaHWS CBbille CaHUTapHbIX TpeboBaHUW. ITO OBCTOATENLCTBO
AOIDKHO YYUTbIBATbCA NPU Ha3HaYeHUM MOLLHOCTU OBny4veHus, a Takke npu onpeaeneHum
Heob6xo4MMoCTn 1 Bbibope MeToga TPETUYHOM OYMCTKM B 3aBUCMMOCTW OT YCNOBUIN OTBeae-
Hua obe33apakeHHOW BOAbl B BOAHbLIN OObEKT. BTOpUYHBLIA POCT MHOMKATOPHLIX GakTepui
OTHIOOb HE TOXAECTBEHEH POCTYy COAEpXXaHUs MaTOreHHbIX OpraHM3MoB, ModaBnsloLlee
GONbLUMHCTBO KOTOPbLIX HE CMNOCOOHO K Pas3MHOXEHWI0 BHE opraHuama 4enoBeka, OAHakKo,

AaHHOe 0OCTOATENLCTBO NMPUMEHNTESIbHO K ycb-o6e333pa>|<v|BaH|/|+o M3y4eHO HEe OO0CTaTO4YHO.

PedepeHL-06beKTHI

[ecaTkn KpynHbIX U COTHM ocCTanbHbIX 06bekToB. KpynHenwune B mupe OC c YO-

obes3apaxuBaHmeM — Ha KypbsHoBckux u Jltobepeukunx OC (Mocksa).
4.2.3 NMopnpoueccbl 06paboTkn ocaaka
4.2.3.1 Noanpoueccbl cTabunusauum ocagka

4.2.3.1.1 AHa3pobHasa cTabununsauma XMgKMx ocagkoB (MeTaHOBOE

cOpaxunBaHue)

ObLee TexHU4Yeckoe onmucaHme

O6pabaTbiBaeMbli OCaflok MOJAETCA B 3aKpbiTble MNepemMeluvMBaeMble peakTopbl —
METAHTEHKMN, B KOTOPbIX NPOMCXOAUT aHa3pOoOHbI (6eCKMCNOpOaHbIN) npoLecc pacnaga ya-
CTM OpraHMYecKoro BeLLlecTBa Ocajka C MoryvyeHMeM CMecu MeTaHa W Yrrekucrnoro rasa.
Mpouecc TpebyeT noaaepxaHusa onpeneneHHonm TemnepaTtypbl. BbigenstoT 2 guanasoHa
Temnepatyp — me30¢unbHbin (33 °C — 38 °C) n TepmocpumnbHbii (50 °C — 55 °C). Bpems
o6paboTkn coctasnset 12—30 cyT B Me30uribHOM n 6—12 cyT B TepmodunbHomM. Ob6pabo-
TaHHbIN 0CAL0K CAMOTEKOM BbIFPY>KAeTCs U3 METaHTEHKa.

C6paxuBaHuto nogBepratoT, kak NpaBuno, CMecb 0CagKkoB NEPBUYHBIX OTCTOMHUKOB U
N36bITOYHOIO aKTUBHOMO Una, pexe — TONbKO OCaZA0K NePBUYHbLIX OTCTOMHMKOB (MPX MCMNOSb-
30BaHNN OTOENbHOW TEXHONOMMM ANs M30bITOYHOrO akTMBHOMO una) nubo ToNbko n3bbITou-
HbI aKTUBHbIV U (NPU OYUCTKE CTOYHbIX BOA 6€3 NepBMYHOIO OCBETEHNS).

B 3apybexxHon npakTuke Bce 6onblue pacnpoCcTpaHeHbl METOAbl NOBbILWEHWS 3 dek-
TMBHOCTWU npoLecca copaxunBaHua (tennosas obpaboTtka, Y3-obpaboTtka u ap.). B oTteve-

CTBEHHOW npakTuke pedepeHL-06bEeKTbI TAKOTrO poaa OTCYTCTBYHOT.
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[MpeumyLlecTBa Angd OKpyKaloLen cpeabl

OavH n3 Hanbonee GnaronPUATHBLIX ANA OKpyXKaloLen cpeabl NpoLeccoB, UCNOMb3y-
eMbIX B KOMMYyHanbHOM BogooTBeAeHun. Mo3sonset TpaHchopmmpoBaTb B Guora3 HecTa-
OMnbHOE OpraHu4ecKkoe BeLLEeCTBO Ocafjka, KOTopoe B NPOTUBHOM Clydae pasnaraeTcs B
oKpyXatowen cpege, Tpebysa 60nbLWOro KonmyectTsa kucnopoga (NpyU OKUCNEHUM B NOYBE)
nmbo BbIgENss NapHUKOBbIE rasbl (NPU 3aXOpPOHEHUM NMBO MHOM cknaaupoBaHuu). Bbige-
NEHHbIN B npouecce cbpaxmBaHus Guoras npencraenseT cobon ueHHoe TonnmBeo, 3ddek-
TMBHaAA yTuUnusauus KOToporo (Hapsgy € OpYrMMW UHXEHEPHbIMU pelleHuUsMU) No3BonsaeT
He TONbKO 0BecneyYnTb HYXXHYK TemMnepaTypy B MeTaHTeHKax, HO U obecneynTb BblpaboTKy
3Hepruu, Ha 50 % — 70 % (8o 100%) nokpbiBatoLLEN 3aTpaTbl COOPYXKEHNN OYUCTKM CTOYHBIX
BOA4 Ha aspaumio. [Npu aTOM B pesynbTaTe CKuraHus buorasa 3KOHOMUTCHA NPUPOAHOE TOr-
NMBO U1 CYLLLECTBEHHO COKpaLlaeTcs BbIOGpOC NapHMKOBbLIX ra3oBs.

YMeHbLUEeHEe KONMYecTBa CyxOro BellecTBa Ocajka MpUMBOAMT K COKpaLLEHUIO ero
ob6bema, pasmeLaeMoro B OKpyXxatroLuen cpege.

PasnuyHbie xnummndeckne n U3NKO-XMMUYECKME MPOLIECChl, NPOUCXOASLME B aHas-
POBHbIX peakTopax, NPUBOAAT K CBA3bIBAHUIO HONbLUEN YacTun TSHKenbIX MeTansoB B Hepac-
TBOPUMbIE NN ManopacTBOPMMbIE COEQUHEHUS, B TOM Yuchne cynbduapl.

Mpn TepmoduneHOM cbpaxuBaHum npu cobniogeHnn HeobxoaumMonm TemnepaTypsbl,
He Huxe 53 °C, obecneunBaeTcsa Heobxogumasa nsi MOYBEHHOW yTUNM3aumm cteneHb obes-
3apaxxuBaHWs OCafKoB, a Takke nonHas gerenbMnHTU3aums. MNMpu mesodunsHoMm cobpaxusa-
HUKM obe33apaxnBaHme CyLLEeCTBEHHO HMXE, AereflbMUHTMU3aLUMM He NPOUCXOANT.

Mpn HapyweHusix akcniyaTauun, npu OTCYyTCTBUM CUCTEM cOOpa M OYMCTKM ra3oBbIX
BbIOPOCOB N3 COOPY>KEHUN, CBA3AHHbLIX C METAHTEHKaMK (3arpy304HO-BbIFPY304HbIE KaMepbl,
YNNOTHUTENN, pe3epByapbl) BO3MOXHO 3arpsA3HeHMe aTMocdepHOoro Bo3gyxa, B TOM 4ucne
AypHonaxHywmmn BewectBamm. COpoc HeyTunuampoBaHHOro Guorasa 6e3 cxuraHus Ha
«CBeYe» MpMBOAUT K CyLLECTBEHHOMY PacnpOCTPaHEHMIO 3anaxoB M TOKCUYHbLIX BELLECTB U

ABIAEeTCA NOJIHOCTbO HEAOMYCTUMbIM.

MexcpenoBble BO3OeNcTBUS

MeTog TpaHcOopMUpPYeT YacTb OpPraHMYeckoro BellecTBa TBepaoW ¢hasbl ocagka B
rasosylo a3y B BMAE MeTaHa M yrnekucnoro rasa. MeHbluas 4acTb OpraHM4eckoro Bellle-
CTBa, a TaKxke BblaensioLmecsa npy pacnaae asoT U ocdop NepexoaaT B XUaKyo dasy (B
unosyto Boay). MazoBasa asa yTunusupyeTcs npu cxuraHun. Takum obpasom, eAMHCTBEH-

HbIM MAcCOBbIM ra3oobpa3HbiM NPOAYKTOM TpaHcdopmauun TBepaon ¢asbl B pesynbTaTe
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ABNSETCA yrnekucnbln ras. MNMonyyeHne aHeprm n3 Grorasa CHXaeT Harpy3Ky Ha OKpyato-
LYo cpeay B cdhepe dHEpreTUku.

Pacnag opraHmyeckoro BewlecTBa B XUAKYO a3y HEBENWK N He npeBblwaeT 2 % —
4 % oT BXogsLLero noTtoka Bewectsa. bonee cylecTBeHHO BblaeneHme B Xunakyto gasy aso-
Ta (okono 15 % OT BXOAALEN Harpy3kM Ha OYMCTHbIE COOpYyXeHusl) n docdcopa (oKono
10 % — 15 %).

MpUMEHNMOCTb

MpuHUUNUaneHble orpaHndyeHna no MacwTtaby ans OC CB, HauMHas co cpefHux,
OTCYTCTBYIOT (B XXMBOTHOBOACTBE YCMELUHO 3KCMyaTUpYHTCA aHaspoOHble peakTopbl 0bbe-
MOM BCEro B COTHM M°), 0AHaKo LienecoobpasHOCTb NPUMEHEHWs criedyeT paccMaTpuBaTh
HauyMHasa ¢ BOMbLUNX OYMCTHBLIX COOPYXEeHU. Kak 3KOHOMWYHBLIN MeTon cTabunuaauumn opr-
HNUYECKOro BeLLeCTBa pekomeHayeTcs, HadmHas ¢ QYXK 6onee 100 Tbicsay (Npy HanMyuMK B
TEXHOMNOTNMN NEPBUYHOIO OCBETNIEHUSI), YTO COOTBETCTBYET €XECYyTOYHOMY Oo6beMy nocTyn-
NeHnst CTOYHbIX Bog okono 30 Tbic. ky6. M B cyTkn. OTCyTCTBME B TEXHONOINMM CTagumn OCBeT-
NeHNst He OTMEHSIET LenecoobpasHOCTN NPUMEHEHNSA COpaXMBaHUA, HO yBENMYMBaET Mac-
WwTab CoopyXeHun, Npu KOTOPOM OHO uenecoobpasHo, nNMbo (B 3apybexHOW MpakTuke)
npeanonaraeT UCMNONb30BaHNE METOAOB NpenobpaboTku, yBeNMYMBaOLWNX CTENEHb pacna-
Aa OpraHM4Yeckoro BeLecTBa akTMBHOIO mna.

MeTtoa TpebyeT cyLeCTBEHHOW MoWaan Ha TEPPUTOPMM OYUCTHBIX COOPYXXEHWUA (HO

He 6onee 10 % OT nnowaan COOPY>KEHMUIA OYMCTKMN CTOYHbIX BOA).

dakTopbl, BANSKOLIME HA BO3MOXHOCTb peanmsaunu

TpebyeT 3HaAUMTENbHbIX EMKOCTEN METaHTEHKOB, CO3A4aHUsl ra3oBO-3HEPreTUYecKoro
xo3qamncTea (coopyxeHust u obopyaoBaHue no cbopy, HaKOMMAEHWU, OYUCTKE U YTUNU3aumm
buorasa). MeTaHTEHKN COOPYXatTCA KaK HAa3eMHblE EMKOCTWU, NO3TOMY (B OTNU4YMe OT noa-
3eMHbIX emKocTen) nobast HeNNOTHOCTb B 6eToHe NGO B METaNfNOKOHCTPYKLUMM NPUBOAUT K
yTeuKe Hapyxy.

TpebyeT npeaBaputenbHo 06paboTknm oOcagka: XenaTenbHO MakcumanbHoe (HO
He Bbiwe 8 % — 10 % no cyxomy BeLLEeCTBY) CrylwieHne OoCcagkoB, MpouexuBaHue ocagka
NepBUYHbIX OTCTOMHUKOB. [0 COBpEMEHHBIM NOAX04aM MUHUMAanbHO HEOBXOANUMO CryLLeHue
N36bITOYHOrO akTMBHOrO una. [ns noBbileHnst aHeproadeKTUBHOCTN BECbMA XenaTesnbHO
ncnonb3oBaHne TeNNO00OMEHHUKOB AN pekynepaumm tenna copoxeHHoro ocagka. OHO nos-
BONSAET CHM3UTb A0 3-X pa3 3Hepro3aTpaTtbl 4Ns TePMOUIILHOrO npouecca u 4o 2-x pas —

Anst Me3ounbeHoro.
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Camun MeTaHTEHKM U BCE aNeMEeHTbl ra3oBoro X03sMCcTBa NoTeHumnansHO B3pbiBoonac-
Hbl 1 TPpebytoT KBANMULMPOBAHHOW 3KCNITyaTaumm.

Poccuiickne Hopmbl, HanpaBneHHble Ha Ge3onacHyk aKCcnryaTtaumio MEeTaHTEHKOB,
3HAYUTENBHO YCINOXHSAT (MO CpaBHEHMIO C 3apybeXxXHOM NpakTUKOW) BCe CTaaun NpUMeEHe-
HUA MeToAa, HauMHasa ¢ npoekTnpoBaHus. OHU XXe nNpeanucbIBaloT 3HaYNTESNbHbIE Pa3pbIBbI
(20 M) mexay rpynnon MeTaHTEHKOB W ra3rofnibaepamun, ApyrmmMmn COOpyXeHnammn nmbo npo-
esgamu.

Mepuogmnyeckn (gaxe npy NCNonb3oBaHUM ApdPEKTMBHOrO nepemeLlunBaHns) Heobxo-
AMMa OYMCTKa METaAHTEHKOB OT HakanMBaloLWEerocs B HUX necka v Kopku. [laxe ¢ npumeHe-
HMEM rmgpoMexaHmn3aunm aTo TpebyeT TAKENoro py4yHoro Tpyaa.

Mcnonb3oBaHne 6onee WMHTEHCUBHOIO TEPMOMUIBHOrO cOpakmBaHuUs NMpu BpeMeHU
06paboTkn MmeHee 10 CyT BO3MOXHO, HO MPUBOAMUT K MOJSTYYEHUIO OCajKa C HeyaoBreTBOpu-
TenbHbIMX BOL4OOTAAKOWMUMM CBONCTBaMU. PacnpocTpaHeHHbIM pelleHnem 3Ton npobrembl
ABNSETCA NpoBefeHMe NPOMbIBKM COPOXEHHOro ocaka OuuLleHHOM Bogon (T. €. cMeLleHne
C 9TOW BOOOW C NocnenywLwmmMm pasgeneHnem cMmecu B ynnoTHutTenax). 91o tpebyeTt gonon-
HUTENbHbIX KanuTanbHbIX BAOXEHWA, NAoWaan, a Takke MOXeT SBNATbCA UCTOYHUKOM 3a-
rpsA3HEHNA aTMocepsbl.

CyuwecTtBeHHOe (0cobeHHO Npu TepMOPUNBHOM COpaXXnuBaHUK) BblAeNeHNe B UMOBYHO
BOAY aMMOHWUMHOrO a3oTa 1 docdopa yBenMunBaeT Harpy3ky no HUM Ha OCHOBHbIE COOpPY-
XeHusi. OgHako paspaboTaHbl (HO B Poccum noka He npumeHstTes) ahekTMBHbIE U 3HEP-
rocbeperalowime MeToAbl NOKanbHOM OYUCTKM OT asota u docdopa. MNpUMeHUTENBHO K
docopy 3a pybexom NPUMEHSIOTCA TEXHOMOMMW, OOCTUraloLLmMe peKkynepauuio 3Toro LeH-

HOro 3JieMeHTa B Ka4vecTBe yp,o6peH|/|$|.

PedepeHu-06bekThI

KypbsaHosckmne u Jliobepeukne OC (Mocksa), Apocnasnb, HoBocnbupck — Tepmo-

ounbHoe cobpaxmBaHue.
4.2.3.1.2 AapobBHasa ctabunusaums XXnakmx ocagkos

O0bLlee TexHUYECKoe onucaHue

B ncnonb3yemon B OTEYECTBEHHOW MPAKTUKE TexHonormn obpabaTbiBaembii OCagoK
nogaeTca B aspuMpyemMble TEM UMM UHbIM CMOCOOOM €MKOCTWU (Kak npaBwuiio, aHanornyHble
adpoTeHKaM, UCMNONb3yeMbIM OS11 OMUCTKM CTOYHbIX BOL OT OPraHUYeckux 3arpsi3HeHuin), B
KoTopbIX npu Temnepatype 14 °C — 25 °C (cooTBeTCTBYeT TemnepaType CTOYHbIX BOA, C

y4yeTOM MpoLEeCcCoB TENOOOMEHa 3MMON) NPOUCXOANT adpPOOHbIN NPOLIECC OKUCNEHUS opra-
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HMYEeCKOro BeLLeCcTBa OcCagka MepPBMYHbIX OTCTOMHMKOB (NPW COBMECTHOW cTabunusauyumn
ocaakoB) Gromaccom akTMBHOIO Mna n caMooKUcrneHme aTon Gnomacchi.

MpumeHnma Takke aspobHas cTabunmsaums TONbKO una (Korga He MCnonb3yeTca
nepBMYHOE OCBETNEHNE NGO ocagok NepBUYHBLIX OTCTOMHMKOB obpabaTbiBaeTcs No Apyron
TEXHOSOrnm).

Bpemsa crabunmsaunmn 3aBMCUT OT KOHUEHTpaumm obpabaTbiBaembix ocagkoB. Obpa-

©OTaHHbI 0CaA0K CaMOTEKOM BbIl'PYy>XXaeTcAa U3 CTa6|/|n|/|3aTopa.

[MpeumyllecTBa Angd OKpyKaloLen cpeabl

Mo3BonsieT pasnoXxuTb (OKNCNUTb) HeCTabunbHOE OpraHndeckoe BELLECTBO ocajka,
KOTOpOe B MPOTUBHOM Crlyyae pasfnaraetcs B OKpyxatllen cpege, Tpebys 6onbLioro Konu-
YyecTBa KMcnopoga npu OKUCIEHUN B NoyBe, NMMBOo BbiAENAA NAapHMKOBbLIE ra3bl NPy 3axopo-
HeHun, NMbo mHoM cknagupoBaHun. OgHako 3PAEKTUBHOCTb PAa3NOXEHUA OpraHUYeckoro
BelllecTBa He npesbiwaeT 60 % oT nokasaTenen aHaspobHoro copaxmsaHus.

YMeHbLUEHNE KONMMYEecTBa CyxXOro BellecTBa Ocagka NPMBOAMT K COKpaLLEHMIO ero
obbema, pa3meLLaemMoro B OKpy>atolLen cpeae.

AspobHasa cTtabunuaaums — oYeHb SHEProeMKUIN npouecc, TpebyeT BbICOKOro pacxo-
Aa 3NeKTpoaHeprun. SHeprosatpaTtbl HE MOryT OblTb PEKYNEPMPOBaHbI.

MeTop He obecneuymBaeT Tpebyemon Ana NOYBEHHOW yTunmusauuu cteneHu obessa-

paxXmnBaHmsa oCaKoB. Takxke He obecneunBaeTca AereNbMUHTU3aUUS.

MexcpenoBble BO34eNCcTBUS

MeTopn TpaHchOopMMUpyeT YacTb TBEPAOro BELECTBA B YINEKUCILIN ra3 (BblaenseTcs ¢
BO3YyXOM, BbIXOASLLMM N3 COOPYXXEHUS), T. €. B ra3oByto pasy. HacTb opraHnM4eckoro selle-
cTBa (Bogopoda M Kucriopoda) BblaenseTcs B Xugkyrlo gasy (unosyito Boay) B BUAe BOAbI.
Taknm o6pa3oM, eANHCTBEHHbIM 3KONMOMMYECKM 3HaYUMbIM MACCOBbIM MPOAYKTOM TpaHC-
dopmauunm TBepaomn hasbl ABASETCS YIIEKUCHbIN ras.

Mpn pocTtaTovHOM aspaumn BblaeneHne 3arpsasHSaWmMX U JypHONaxHyLWNX BeLLeCTB
HeBeNMKo, NpU HeJocTaTKke KMCopoga pas3BMBalOTCS MHUITOCTHbIE MPOLIECCHl U BblaeneHue
AYPHOMaxHyLMX BELECTB CyLleCTBEHHO BO3pacTaeT.

Boigensiowmecsa npu pacnage asoT 1 ocdop nepexoasT B XKuakyto gasy (B Unosyto
Boay). BoigeneHune B xuakyto a3y asota He npesbiwaeT 10 % OT Bxogswen Harpysku Ha

OYUCTHbIE coopyxeHunsa, gocdopa — 5 % — 10 %.
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[TpMMEHNMOCTb

TexHuyeckn MeToa NpUMEHMM AN COOPYXeHu noborn nponssoanTensHocTM. MeTog
TpebyeT MakcMManbHOW Nnowann Ha TePPUTOPMM OUYUCTHBIX COOPYXKEHMIN U3 BCEX TEXHOMO-
i ctabunusaumm ocagka (KpomMe ANUTENbHOW cTabunusaumm 3a cYeT BblNeXuBaHUs Ha

nrowaakax XxpaHeHns).

PaKTopbl, BANAIOLLME HA BO3MOXHOCTb peanusaumm

TpebyeT 3HaUMTENBbHBLIX EMKOCTEN CTabunn3aTopoB, OKOSO NOSIOBUHbI 06beMa aspo-
TeHkoB ansa BO.

CoopyxeHus 6e3onacHbl B aKcnnyaTaumm n He TpebytoT CNOXHOW 3KCnnyaTauum.

MeTon yBenunumBaeT 3aTpaTbl Ha O3MEKTPOSHEPIMIO HA OYUCTHBIX COOPYXKEHMUAX
He MeHee YyeM Ha 30 % — 60 % (6onbliee 3HayeHWMe — Onsi COBMECTHOM cTabunusaumm

ocajgka nepBUYHbIX OTCTOMHUKOB U 1na).
4.2.3.1.3 KomnoctupoBaHne o6e3BOXXE€HHOro ocagka

ObLee TeXxHU4Yeckoe onucaHme

KomnocTtupoBaHue sBnsetca aspobHbIM OMOTEPMUYECKMM MPOLECCOM pPasfoXeHUs
OpraHn4yeckoro BeLLecTBa, B pesynbTaTe KOTOPOro npovcxogut obessapaxunBaHue, CHUXe-
HWe BIAXXHOCTU U ynydlweHne pusnko-MexaHMu4eckux CBOMCTB KoMnoctupyemon maccol. Oc-
HOBHbIMUK (bakTopamu, onpegensiowmmn 3p@eKTMBHOCTL Npouecca, SBASKTCA KadecTBO
NCXogHOro MmaTepuana, Temnepartypa, BO34yLUHbIA PEXUM U peakunsa cpeabl.

Mpouecc KOMNOCTMPOBAHWS NPOUCXOAUT B ABE CTaauUu:

- TepMohunbHas ctagud, OCyLLeCTBASEeTCA TEPMOMPUITbHBIMU MUKPOOPraHn3mamum u
XapakTepuayeTcs MoBblLEeHMEM TemnepaTypbl KoMmnocTupyemon maccoel o 50 °C — 60 °C.
Mpn aToM gocturaetca ee obeszapaxmBaHve U MUHepanuMsaums, T. €. MUKpoBHOe pasnoxe-
HMEe OpraHNM4ecKoro BeLLeCTBa WM MNOBbIWEHWE 305IbHOCTU. 3a CcYeT BbICOKOW TemnepaTypbl
NPOUCXOOMUT 3HaYUTENbHOE BbICYLLUMBAHME KOMMOCTUPYEeMon Macchl. B 3aBucumMocTu ot Bpe-
MEHW 3aKnagku KoOMnocta u B YCMOBUSAX AOCTAaTOMHOro AOCTyna Bo3gyxa aTa cTtagus npore-
KaeT B TeyeHue 1-3 Hepf, Nocre 4ero NpPoucxoguT NOCTENEHHOE CHUXEHWE TemMnepaTypbl C
nepexogomM KO BTOpPOW CTaguu npouecca;

- Me3ounbHasa cTagus, ocyLllecTBnAeTcs Me30MUNbHbIMU MUKPOOpraHM3mMamMmu npu
TemnepaTtype 35 °C — 30 °C. Ha aton ctagum npoucxoamT go3peBaHue Komnocta (npoaon-
XeHue cTabunusaumMmM OpraHMYeckoro BellecTBa) W Cylka W yryduweHue ero usmko-
MeXaHW4YeCKMUX CBOWCTB, AalbHenlee OTMUpPaHWe naToreHHbIX MUKpoopraHnamos. [Mpogon-

XaeTCd BbiCylULMBaHMe KOMNOCTa, YTO OOCTUraeTCA [oCcTaToO4YHOM aapau,meﬁ nnn nepemMeLln-
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BaHueM, 4yTo obecneymBaeT 3HaUMTENbHOE yaaneHne Bnarv u yBernvyeHne cogepxaHus cy-
XOro BellecTBa.

CyLwlecTByOT pasfnuyHble BapuvaHTbl TEXHOMOMMA MPUrOTOBIIEHUA KOMMOCTa, B TOM
4Yucre TEeXHONOrns NPUroToBreHns BypToBbiM (NNOWaAoYHbIM) CNOCOBOM B pasnnyHbIX Ba-
puaHTax; nNpUroToBfeHne KOMMOCTHOM MacChl C MOMOLLBbI CMecuTensa u ganbHenee KoM-
NOCTUPOBaHWE MPUrOTOBIIEHHOMW CMEeCK Ha Mrollagke KOMMNOCTUPOBaHWS; NpoBedeHue nep-
BOW (TepMOUIbHOM) CTagun B KOHTEWHepax pasfIMyHOW KOHCTPYKUUM U AarnibHeuwee co-
3peBaHune Ha nnowazkax u ap.

Ana 6bICTpOro Havyana pasnoXeHns U ONTUMAarbHOrO MPOTEeKaHWsA npolecca KOMMo-
CTMPOBaHUA OO0SMKHbI ObiTb BbLINOSMHEHbI crnefyowme TpeboBaHUA K WUCXOOHOMY CbIpbiO:
BNaXXHOCTb KOMMNOCTHOM Maccbl — 70 % — 75 %, OTHOWeHWe yrrnepoda K asoty — 25-40,
pH — He meHee 6,5, pbixnas yknagka. Nockonbky MexaHM4Yeckm 06e3BOXEHHbIE OCaaKK, Kak
npaBumo, He COOTBETCTBYIOT 3TUM TpebOoBaHUAM, TO OS5 CHUXEHUS BIIaXXHOCTH, oboralleHums
yrnepoaomM M NOBbIWEHNA MOPUCTOCTU Ocafkm HeobXo4MMO CMEeLMBaTb C HaMOJTHUTENEM.
B kauecTBe HanonHuTenem Moryt MCNonb30oBaTbCA OPEBECHble ONWUMKW, Topd, pacTuTenb-
Hble OoTXoAbl U Ap. KonnyecTtBo MCNonb3yeMoro HanorHuTens onpegenserca pagomMm gakro-
pOB, B TOM YMCIie UCXOOHOW BIa@XHOCTbK OCaka M HanonHutensa. HanonHutenem moxeTt
CNY>XUTb TOTOBbIA KOMMNOCT. [Mpy 3TOM MCNOMb3YKT Kak [BYXKOMMOHEHTHble (OCaAoK —
HaMNONHUTENb), TaK U TPEXKOMMOHEHTHbIE (OCAZ4OK — KOMMOCT — HarnofHWUTENb) CMECU, YTO
NO3BOMUT CHU3UTb KONMYECTBO WCMONb3YEMOro HanoMHUTENS W, creaoBaTenbHO, JKCnya-
TaLMOHHbIE 3aTpaThl.

Aspauma komnoctTupyemMom cmecu B Byptax ocyliectsnsercs nnmbo nogayven Bo3gyxa
Yyepes crnou (Hanpumep, Yepes LwenesaHHoe aHuvue), nMbo nyTemM Nepuoamnyeckoro BopoLue-
Hu4A. Mpy KOMNOCTUPOBAHUKN B peakTopax aspaums Npon3BoanTcsa NMbo Takke Yyepes gHuLe,
nnbo nytem BpawieHus 6apabaHa n nepecbinaHnsa ero COAepP>KMMOro.

OkoHyaTenbHOe [O03peBaHMe KOMMOCTa MOXHO NPOBOAMTL MyTEM €ro AanbHenwen
BblAEPXKKM (XpaHEeHUs) Ha OTKPbITbIX Nrowankax Npu yKpbITUA ero Brarom3onmpyowmm ma-
Tepuanom.

Mpn co3speBaHUM KOMMNOCTa B pe3yribTaTe CHMXeHUA BriakHocTu 00 50 % — 55 % un
opraHuyeckoro Beulectea Ha 20 % — 30 % npoucxoouT yMeHbLUeHne Maccbl KOMMoCTUpye-

mMoro matepuana Ha 30 % — 35 %.

MpeumyLLecTBa ANA OKpyKaroLen cpeabl

[Mo3BonseT pasnoXuTb (OKUCNNTb) HECTAOMNbHOE OpraHM4yeckoe BeLLeCTBO OCafKa,

KOTOpOe B MPOTMBHOM Criy4yae pasnaraeTcs B OKpyatollein cpeae, Tpebysa 60nbLIoro Konu-
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yecTBa kucropoda (Npu OKMUCEHMM B NoYBe) NMBO BbliAeNas NapHUKOBbLIE rasbl (Mpy 3axopo-
HeHUn, NMbo MHOM cknagmpoBaHun). OaHako 3PAEKTUBHOCTb Pa3NOXEHUsT OPraHNYecKoro
BelllecTBa He npesbiwaeT 70 % oT aHaspobHOro copaxkmBaHus.

YMeHbLUEHNE KONMUYECTBa CyXOro BeLlecTBa Ocagka NpuMBOAWUT K COKpaLLEHUIO €ero
obbema, pasmellaemMoro B okpyxatowlen cpege. KomnoctnpoBaHHbI 0cagok obrnagaeT xo-
POLUMMWN MENMOPaUMOHHBIMU U YyAOOPUTENBHBIMA CBOWMCTBaAMM, BHELUHWM BWOOM, Cbiny4ve-
CTbi0, BbICOKOMPOHMLIAEM ANSA BO3Ayxa, UMeeT chOpMMPOBABLLYHOCS NOYBEHHYIO MUKPOKO-
py.

MeTop obecneunBaeT Tpebyemyto Ans NOYBEHHOW YTUNU3aLUMN CTEMNEHb 0be33apaxu-
BaHNS OCaaKOB.

XOopoLo CTabunNnanpoBaHHbIN KOMMOCT MOXET XPaHUTbCA HEOrpaHWU4YeHHO AONIro W

nMeeT MMHUMMYM 3anaxa gaxe npu ero yBiiaxHeHunn.

MexxcpenoBble BO34eNCcTBUS

MeTtoa TpaHchopMUpYyeT YacTb TBEPAOro BELWECTBA B YINEKUCbIV ra3 (Bblaensercs ¢
BO3YyXOM, BbIXOOSALLNM N3 COOPYXKEHUS), T. €. B ra3oByto ¢hady. HacTb opraHM4ecKkoro BeLle-
cTBa (BoAOpOAa M KUCropoaa) BblAendeTcs B XMAKyto a3y (MnoByto BoOy) B BUAE BOAbI.
Takum 06pa3oM, eANHCTBEHHbIM 3KOMOMMYECKM 3HaYUMbIM MACCOBbIM MPOAYKTOM TpaHC-
dopmauum TBepaon asbl ABNAETCS YrneKkUcnbln ras.

Mpn gocTaTovyHOM aspaumu BblOeNeHne 3arpsA3HALWNX U OYPHOMAaXHYLLIMX BELLECTB
HEeBenuKo, Npy HegocTaTKe KUCropoda pas3BMBAOTCH MHWUMOCTHbIE NPOLECCHl U BblaeneHue
AYyPHOMaxXHyLNX BELLECTB CyLLLeCTBEHHO BO3pacTaerT.

KomnocTtupoBaHne — aHeproemkui npouecc. OH TpebyeT nubo aHeprosaTpaT 4nd
nogaym 6onbLWOro Konu4ecTsa Bo3ayxa, MMbo pacxona SNeKTPO3IHEPIrMM Ha BpaLleHNe KoM-
noctHoro 6apabaHa, nMbo pacxoga MOTOPHOro TonnmMBa. QHepro3aTpaTtbl HE MOryT ObITb pe-
KynepupoOBaHbI.

Bbigensowminca npu pacnage opraHMYeckoro BeLeCTBa aMMOHUMHBIA a30T MOXET
nonagaTtb B BO34yX.

BosBpaTHble NOTOKM XWOKOCTU MPAKTUYECKM OTCYTCTBYIOT (3a WUCKMOYEHUEM HEBMNU-
TaBLUMXCA U nognexalumx oTBeAeHN0 aTMOCEepHbIX 0CaaKoB — NPU KOMMOCTUPOBAHUN BHE

34aHus).

MpymMeHnMocCcTb

TexHudeckn MeToa NPUMEHUM AN COOPYXXEeHUN obon NpPoM3BOAUTENBHOCTH.
He cnepnyet paccmaTtpvBaTbh KOMNOCTMPOBaHME TOSbKO Kak MeTon NoAroTOBKM ocajka K rnou-

BEHHOW yTunusaumn. OnpenerneHHble MoAMMUKaLMM TEXHONOTMM B 3apybeXxHOW npakTuke
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NCNonNb3ylT AN NONyYeHUs M3 ocagka HU3KOKanopumHOro Tonnmnea (Tak Ha3biBaeMbi Npo-
uecc BuocyLkm).

lMpombiwieHHOe NpoBeaeHne npouecca MMeeT orpaHUYeHns No MUHUMYMY NPOU3BO-
ANTENbHOCTN (OPMEHTUPOBOYHO okorno 50-100 M3 B CYTKM MO UCXOOHOMY OCafKy), Tak Kak
ANs onTMMarnbHOro NPoBeAEeHUs npouecca B NPOMbILLMEHHbIX MacwTabax Heobxoammo umc-
Nnonb30BaHWE KOMMMEKTa cChneumanbHOM TEXHUKWU: U3MeNbyMTenen, cmecutenen, OypTto-
yKnaa4umkoB, BUOpoOrpoxoToB u T. n. [laHHoe obopyaoBaHme SBRseTCs cneumnann3npoBaHHbIM
n BecbMma goporoctoswmm. Ero uenecoobpasHo mcnonb3oBaTb NPU AOCTAaTOYHOM €ro 3a-
rpyske.

MeTog TpebyeT MakcumanbHOM NAoLwaan U3 Bcex TEXHOSOrMM crabunmsauumn ocagka
(Kkpome anuTenbHoOM cTabunusaumm 3a cYeT BbINIeXMBaHUS Ha nnowlagkax xpaHeHus ). OgHa-
KO nnowjagku KOMMOCTUPOBaHUSA MOryT ObiTb pasmelleHbl BHE OCHOBHOW MPOMMOLLAOKK
OYUCTHbIX COOPYXEHMW, B TOM u4ucne BOMM3M MecT obpasoBaHuss MaTepuanos-

HanonHUTenNen M Mect yTunnsauun.

dPaKkTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

B ycnoBusix Poccun nnowiagoyHoe KOMMNOCTMpOBaHME TpebyeT CyLleCTBEHHOrO Bpe-
MeHW. [py KOMMNOCTMPOBAHUKN HA OTKPbITbIX NIIOLWAAKAX Ha NPOLIECC BNUSAIOT Kak atMocdep-
Hble Ocagku, Tak U Temnepartypa. [lpy ucnonb3oBaHMM HaBECOB — TOSbKO TemnepaTtypa.
B cpegHen nonoce Poccun 3uMOM npouecC Ha OTKPbITbIX Mowagkax 3ameansiercs
He MeHee 4YeM B 2 pasa.

[ns ceBepo-3anagHOro pervoHa npu 3aknagke B BECEHHEe-NEeTHWUI Nepuod KOMMOCT
co3peBaeT B TeueHne 3—4 mecsiueB, NpU OCEHHEe-3MMHEN 3aknagke — B TeyeHne 5-6 mecs-
ueB. CokpalleHne cpokoB KOMMOCTUPOBAHMS A0 2 MeCSILEB MOXeT ObITb AOCTUTHYTO 3a cYeT
ncnonb3oBaHusa GuonpenapaTos.

CoopyxeHusa 6e3onacHbl B 3KCNyaTauumn n He TPeBYIOT CNOXHOW aKCnyaTaumu.

Mpn aspaumm BO3QyxOM Ha nnolwiagkax MeTod YBenvumBaeT 3aTpaTbl Ha 3MeKkTpo-
3HEPIn0 Ha OYMCTHBLIX coopyxeHuax Ao 30 %. OgHako ecTb cnocobbl CHMXKEHUSA 3Heprosa-
TpaT 3a cyeT Gonee NOMHOMY MCNOSIb30BaHMIO KACNOpOoAa BO3ayxa 3a Cc4HeT nocrnegoBaterib-
HOro ero NponyckaHns Yepes3 HeCKOSMbKO 30H KOMNOCTMPOBAHUS (MPU TOHHENTbHOM KOMMOCTU-
poBaHuu). Npn BOpPOLLEHNN C NOMOLLbIO TEXHUKN TpebyeTcsa pacxoq MOTOPHOro ToNnuea, HO
370 Takke 6onee paumoHarnbHbI cnocoo.

Mpn pasmelieHMn ocagka Ha MOMUroHax 3axOpPOHEHMS OTXOL4OB KOMMOCTUPOBaHME

HeuenecoobpasHo.

225



PedepeHLu-00bekThI

OC Teepwu, Qly6Hbl, Opna, MpoTeKHO, MNeTponaenoBcka-KamyaTckoro.
4.2.3.2 CokpaweHue o6bema ocagkoB

4.2.3.2.1 Obe3BoXxnBaHUe ocagKkoB

4.2.3.2.1.1 MexaHu4yeckoe o6e3BOX1BaHMe OCaAKOB

O6bLee TEXHMYECKOE ONMUCaHne

[Ana 06e3BOXMBaHUA XMOKUX OCAOKOB MUCMOMb3YHT ABA OCHOBHbLIX (OM3NYECKNX MPUH-
yuna:

- punbTpaums Xuakon dasel Yepes PUNbTPYIOLWNIA ANEMEHT NOA AaBMEHUEM;

- oTAENeHne Xxuakom asbl Nog AeNcTBMEM LEHTPOOEXHbBIX CUM, B TbiCAYM pas3 npe-
BblLLAIOLLNX rPaBUTaLMOHHOE Mone.

TexHonormn o6e3BoXMBaHNA B OOMbLUOW CTENEHU OTOXAECTBAATCA C UCNOSb3ye-
MbIM 06€3BOXMBaOLLMM 000pYya0OBaHMEM.

Mo npuHumny cdomneTpauyum paboTtatoT cnegyowme MeToabl 06e3BOXMBaHWS:

- JIEHTOYHbIE PUNBLTP-NPECCHI, B KOTOPLIX AaBNeHNe Ha ocagok hopmMupyeTcs NpoTs-
rMBaHMEM COBOEHHOW (PUNbTPOBASIbHOW NEHTbI, BHYTPU KOTOPOM HaxoguTCs OcafokK, vyepes
nocrnefoBaTerNibHOCTb CrneumnanbHbIX BarkoB;

- KaMepHble PUNbTP-NPECCHI, B KOTOPLIX AaBNeHne opMnpyeTcs BbICOKOHAMOPHbLIM
HacoCoM, 3akaumMBaloLLMM XNOKUMA OCAA0K B COBOKYMHOCTb KaMep, BHYTPU KOTOPLIX MMEKTCA
PUNbTPYOLLNE 3NEMEHTHI;

- LLHEKOBLIE Npecchl (aerngpaTtopbl, 06e3BOXMBATENN), B KOTOPLIX AaBreHne popmu-
pyeTcsa LIHEeKOM, a B ponv OUNbTPYIOLWEro 3fieMeHTa BbICTynaeT uunnHapuyeckasi ceTka
(cTaumoHapHag, nmbo noasmxHas HabopHas);

- 04HOpa30Bble (huNbTpyoLWmMe MELWKN U dunbTpytomne Tpybbl (reoTybbl), B KOTOPbIX
ocagok ob6e3BoxnBaeTcs noa cobcTBeHHbIM BecoM. [locneaHre obnagatoT CyLeCTBEHHbIMM
ocobeHHoCcTAMU. MOCKOMbKY ONbIT MPUMEHEHUS UX A9 BHOBb 06pasyloLmMxcs ocagKkoB noka
OTCYTCTBYET, OHN ONUCaHbl KaK OTAeNbHAA TEXHONOMMA B pasgene 7.

LleHTpo6exHoe none ucnonb3yeTcs B O4HOM Turne annapatoB — UeHTpudyrax. Bax-
HbIM aCneKTOM MeXaHU4ecKoro o6e3BoXnBaHWS ABNAETCA KOHOMLMOHMPOBaHWE ocafka ans
npuaaHnsa eMy onTUMarnbHbIX BOAOOTAAKLWMX CBOMCTB. [1Nns KOHAMUMOHMPOBAHUSA NpakTuye-
CKM NOBCEMECTHO MCMOMb3YKT OpraHndeckne nonmmepHole roKynsiHTbl. TONbKO Ha OAHOM

n3sectHom pabouen rpynne obvekte (OC KOxHoro BytoBa, MockBa) NpUMEHSAIOT HeOpraHu-
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YyeCkne MmnHeparlibHble peareHTbl — XIOopHOe XXeJie30 N N3BECTb. Mcnonb3oBaHue MUHeparb-
HbIX peareHToB ABl14eTCA yCTapeswnMm MeToO0M, KOTOprVl npakTn4yeckn noBcemMectHoO 3amMe-
HEH Ha MpPaKTUn4eCKun 6e3aﬂbTepHaTMBHbll7l B HacTtosdAwee BpeMd MmeTtod KOHONLUNMOHUNPOBaAHUA

OpraHn4eckMMmn prioKynssHTamu.

[MpeumyllecTBa Anga OKpyKaLen cpeasbl

YMeHbLUEHNE KONMYecTBa CyXOro BellecTBa Ocafka NpUBOAUT K MHOTOKpaTHOMY CO-
KpalleHuto ero o6bema, pasmeLLaemMoro B OKpyxatolwen cpege. YoanserTcs B Ka4ecTBe BO3-
BpaTHbIX NOTOKOB 0KOJ10 80 % — 90 % BCex paCTBOPEHHbLIX COeANHEHUN.

Xopowo 06e3BOXEHHbIN O0CaAOK MMEET KOHCUCTEHLMIO BRNaXXHOW MOYBbI M MOXET

TpaHCNoOpPTUPOBATbLCA aBTOTPAHCMOPTOM K MECTY yTUIMN3aunn.

MexcpenoBble BO30ENCTBUS

MeTopn pa3sgensieT eanHyo cpeay Ha NOTOKM TBepaoro (BepHee, NNacTUYHOro) 1 KNOKo-
ro. Micnonb3oBaHne opraHu4eckux (prokynsiHTOB MPaKTUYECKN He yBENMYMBaET KONU4YECTBO
CyXOro BellecTBa ocaka.

B 3aBMCUMOCTM OT KONMMYECTBaA OTKPbITbIX MOBEPXHOCTEN OCafKka NPUCYTCTBYET Bblae-
neHne OypHOMaxHYLMX W 3arpssHSoWMX BO34QyX BeLecTB (3a cyeT yneTyuMBaHusi UX U3
Xungkoro n 06e3BOXEHHOro ocagka).

YcTapeBwunn mMeton 006e3BOXMBaAHMS C MUHEparnbHbIMW peareHTamu NPUBHOCKI B

OKpYyXalLwyr cpeny MHOro onoJIHUTENbHbIX BELWECTB — NApPOKCUOOB KeJie3a N U3BECTU.

[MTpMEHNMOCTb

TexHnyeckn meToq (B O4AHOW M3 pasHOBMAHOCTEW) NPUMEHMM AONs NoObIX coopyxe-
HUA. [1na MMHMManbHbLIX PAacXo4oB ocagka MPUMEHUMbl MeLlOYHble punbTpbl, Ans Hebonb-
wux pacxopoB (oo 200 m> ocagka/cyT) — LWHeKoBble obe3BoxuBaTenu. Ha cpegHux u
BonbLuMx pacxogax ocagka (ao 5000 m® ocagka/cyT) NPUMEHUMBI LIEHTPUAYTN, NEHTOYHbIE 1
KamepHble punbTp-npecchl. [1ns cBepxbonblnx pacxo4oB B HAcTosILee BpeMs, Kak npaBu-
N0, NPUMEHSAIOT LEHTPUAYIN, eaMHUYHas NPON3BOANTENBHOCTb KOTOPLIX MOXET npeBbllaTb
4000 m3/cyT.

MeTtoa Becbma koMnakTeH. TpebyeT ncnonb3oBaHWst CrIOXHOro obopyaoBaHust U cu-

CTeMbl aBTOMaATU3aLUunn npouecca.

dakTopbl, BANAOLME HA BO3MOXHOCTb peanvsauum

Hanbonee komnakTHbIM 0BOpyagoOBaHMEM SABNAOTCA LEHTpudyrn, Hambonbluee npo-

CTpaHCTBO TpebyeTcsa Ans kKamepHbIX PUNbLTP-NPECCOoB.
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LleHTpudoyrn TpebytoT noBbIWEHHOrO pacxoga driokynsaHTa. MNpu ncnonb3oBaHuUmM Bbl-
COKOCKOPOCTHbIX ME&XaHu3MOB Npu 06e3BOXMBaAHUM Ocafka CTOYHbIX BOA, ANs npeaoTBpa-
weHms abpasmBHOro u3Hoca TpebyeTcsa cobniogate cogepxaHue necka B ocagke —
He 6onee 3 %.

C TO4YKM 3peHus 6e3onacHOCTU Tpyaa BCE NPOU3BOLACTBEHHbIE YCTAHOBKN MeXaHu4ye-
ckoro o6e3BoXnBaHUsS UMEKOT CBOM NOTEHLUMANbHO OnacHble aKkTopbl:

- NIEHTOYHbIE PUIBLTP-NPECCH — ABWXYLLMECS NOMYOTKPbITbIE AeTanu;

- KamepHble OUNBbTP-NPECChl — ABWMXKYLWMECHA OTKPbITble AeTanu (NNuTbl), BbICOKOE
AaBfieHne BO BpeMs Uukna unbTpaumu,

- UeHTpudyrn — BbICOKME 060POThI.

EQuMHCTBEHHBIM TUNOM 0BopyaoBaHus, TpebylwmuMm Ha ocagkax ropoacKMx CTOYHbLIX

BOA, NpMMeHeHUs1 n3nYeckoro Tpyaa nepcoHana, siBnsitoTcs kKamepHble UnbTP-Npecchbl.

PedepeHLu-00bekThI

Kaxxgast 3 pasHOBMOHOCTEN TEXHOMOMMU UCMONb3yeTcs Ha AecaTkax 06bekToB B Poccuu.
4.2.3.2.1.2 Obe3BoOXMBaHMe 0CaAKOB Ha UINOBbLIX NroLjagKkax

OObLee TexHUYEeCcKoe onucaHmne

Ocapok HanvBaeTcsa B 3a4aHHOM KONMUYECTBE MO OTAENbHbIM Mnnowagkam (kaptam),
roe nocregoBaTeNibHO MPOMCXOOAT MPOLECChl OTAENEHUst YacTu UNoBow Boabl (C ee cnu-
BOM), NOACYLLKA B pe3ynbTaTe McnapeHusi Bnaru, NnpoMopaxvBaHue n oTTanBaHve ¢ 4OMNon-
HUTENbHbIM OTAENEHNEM BOAbI.

[Ana MHTEeHcudukaumm NOACYLUKM OCadok, Kak MpaBwuio, noasepraroT BOPOLUEHUO U

OypTOBaHuMIo.

MpenmyLiecTBa Ans OKpyxarLlen cpeabl

YMeHbLUEHNE KONMMYEeCcTBa CyXOro BELecTBa ocajka NpUBOAUT K MHOTOKPaTHOMY CO-
KpallleH o ero o6bema, pa3MeLLaeMoro B OKpyxarolllei cpeae. Yaanserca B KayecTse BO3-
BPaTHbIX MOTOKOB OKOMO 50 % BCex paCTBOPEHHbIX COEANHEHUI, YTO CYLLIECTBEHHO MEHbLLIE,
YyeMm Npu MexaHn4eckom 06e3BOXMBaAHNN.

XOopoLUO MNOACYLLIEHHbIN 0CaA0K MMEET KOHCUCTEHLMIO MOYBbl M MOXXET TPaHCMopTUPO-

BaTbCSl aBTOTPAHCNOPTOM K MECTY YTUNn3aumu.

Mexcpenosble BO34ENCTBUSA

MeTopn pasgensieT eanHyto cpeay Ha NoTOKU TBEPAOro (BepHee, NNacTUYHOMO) U XKUAKOTO.
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OueHb 6onbluasg OTKpbITas MOBEPXHOCTb OCaZKa CroCOOCTBYET BbIAENEHUIO U3 HEro
AYPHOMaXHYLWMNX N 3arpsa3HAOLNX BO3AYyX BellecTB. B 0coGeHHOCTU 3TO nposiBnsieTcs npu
HanpaBfeHMM Ha UNOBbLIE MIoLAaaKN HeCTabu3nMpoBaHHbLIX OCaAKOB, KOTOPbIE MEPErHNBAKOT B
Xo4e NOACYLLKWN.

MprMeHeHe NNoBbIX NOLWAaA0K HEN30EXHO NPUBOAMUT K 3arpA3HEHMIO TPYHTOBbLIX BOJ,

n aTMOC(bepHOFO BO34yXa.

MpUMEHNMOCTb

TexHu4eckn MeTon NPUMEHUM 1151 COOPY)KEHWUIA MpaKTU4eckn nobon Npon3BoanTenb-
HocTu. OHaKo B COBPEMEHHbIX YCMOBUSIX OH JOSMKEH OrpaHMYMBaTbCA HEOONMbLUMMU OYMCT-
HbIMW COOpYXXeHUsIMU. [ns coopyXeHuii 6onee BbICOKON MPOU3BOAUTENBHOCTU MeTon AOoS-
XEH MPUMEHATLCA NULLb B KAYECTBE PE3EPBHOMO MO OTHOLLUEHWUIO K MeXxaHU4eckoMy o6e3Bo-
XmBaHuo. OgHaKo 3TO He siBnsieTcs 06s3aTenbHbIM NPY HAaNMYMKM OOMOSNTHUTENBHOTO pesep-

BMPOBAHUS N APYrMX TEXHUYECKUX PELUEHWIA.

dPaKkTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsaumnm

MeTon TpebyeT 4pesBblManMHO OonbLUMX MNoWazden, MHOrOKPaTHO NpeBbILAakoLWLmnX
NPOMMOLLAAKY OYMCTHBIX COOPY>XEHUN, HA KOTOPbIX 0Opa3yeTcsl NOACYLLUMBAEMbIN OCafoK.

B cyxoe xapkoe Bpems roga NoACYLUEHHbIA 0CafoK MOXET 3aropaTbCs NogobHO Topdy.

PedepeHLU-00bEeKTHI

TpaauUMOHHLIN MeToa,.

4.2.3.2.1.3 Obe3BoXnBaHMe ocagKoB Ha UNOBbLIX NNoLagKkax ¢ UCNoNb30oBaHUEM

c¢hrnokynsHTa

MeTopg aHanornyeH o6e3BOXUBaHUIO OCaZlka Ha MUMOBbIX NIOWaAKax 3a UCKYEeHNneM
cnefylowmnx oTNMYMK, BbIAENAKOWMX ero B OTAENbHY0 TeXHonoruto. lNepea HannBom ocaaka
Ha nnowaakm B Hero gobasnsietcs NOKyNsHT (ONTUManbHO — cneuunanbHO paspaboTtaH-
HbI ana aTton uenn). B pesynbtate nokynauum TBepaon u KonnongHonm ¢as nponcxoant
WHTEHCUBHOE OTAeneHne unosoun Boabl. Ee oTBegeHue ocyliecTBnseTcs yepes Lienesble
Kosnoaupbl.

Bnarogapsa pbIxsion NMOPO3HOW CTPYKType CCMoKyrMpoOBaHHOIO Ocajka MOBEPXHOCTb
ncnapeHns cyLeCTBEHHO BO3pacTaeT, YTo yCcKopsAeT AanbHenwyto cywky. CTpykTypbl cdrio-
KyNMpOBaHHOIO 0cazika CTOMKN Npw BbiNageHUM atMocepHbIX OCaaKoB.

Harpy3ka Ha nnosble nnowagkm MoxeT bbITb yBenuyeHa Ha 500 % n 6onee, no cpas-

HEeHUIo C Tpaﬂ,I/ILl,l/IOHHOI7I TEXHOMNOrMen Ncnosib30BaHNA UNOBbIX MOLWaaoK.
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Bbicokas NOPO3HOCTb NMpMBOAUT K NMPOHUKHOBEHUIO KUCIIOpPOA4a BO3AyXa BITIy6b cno4
noAachbliXawwero ocagka, 4to 6nar0/:|,ap;| XUMUYECKNM N BMOXUMUNYECKNM npoueccamMm oKucrie-
HUA BedeT K CylleCTBEHHOMY CHUWXXEHUHO aMunccun B aTMOCq)epy BOCCTaHOBJIEHHbLIX coeaun-

HEHWUW, OTBEYaOLLNX 3a HENpPUATHbIE 3anaxu.

PedepeHLu-00bekThI

OC Hoocubupcka, OC Bomxckoro.
4.2.3.2.2 TepMmnyeckas cyluka ocagka

O0Lee TexHUYecKoe onucaHme

PaHee 06e3BOXEHHLIN OCafOK HarpeBatT 40 TeMnepaTypbl, CNOCOOCTBYIOLLIEN YCKO-
PEeHHOMY MCMapeHUIo Briaru.

Mo usnyeckoMy NpUHLMNY pasgenstoT:

- IPSIMYI0 CYLLIKY, KOr4a HarpeB ocajka npou3BoaAT ObIMOBbIMU raszamu OT CKUraHus
TONNUBA;

- HENpPSAMY0 (KOHTaKTHYI0) CYLLUKY, KOrga HarpeB ocafka Mpou3BOAAT vepes3 MnoBepx-
HOCTb TennoobmeHa.

OpHow 13 rnaBHbIX pellaemblx 3agad aBnseTca obecneyeHne MakCumarbHOro Tenso-
obmeHa. B cuctemax npsAMoKn CyLKM 9TO pellaeTcsi, B YaCTHOCTU, OOHWM U3 CreaytoLmx

TEXHNYECKUX NPNEMOB!

noabl, MO KOTOPbLIM pacnpegendaeTca n ABUXeTCA 0CaaoKk;

CETKW, Ha KOTOpble pacnpenendaeTtcd oCcagok, N 3atemM ABNXETCA BMeCTe C HAMMU,

ncnonb3oBaHne NceBgoOXMXEHHOIo CIo4,

BpaLjatoLmecs koakcmnarnbHble bapabaHbi.

B cucrtemax HenpsmMown CyLluku ans uHTeHcudukauyum tennoobmeHa, B YaCTHOCTU, UC-
Nnonb3yHoT:

- BpaLlaroLimecs B cnoe ocagka TensnonepeaaroLime KOHCTPYKLNU;

- HarpeBaoLWKUN TPYOHbIN 3MEEBMK B NCEBAOOXKMKEHHOM Coe ocajka.

nepe‘-II/ICJ'IeHHbIe npuemMbl HE ABINAKTCA ncHeprnbiBakOLLMN.

MpenmyLLecTBa ANA OKpyXaroLLen cpeabl

HanbHenwee (nocne 06e3BOXMBaHWS) YMEHbLUEHWE KOnMyecTBa Ocajka: cokpalle-
HWe ero maccol 0o 3 pa3 n obbema Ao 4 pa3. BbiCylleHHbI 0caoK UMEET CbIMy4yo KOHCU-
CTEHLMIO 1 MOXET TPaHCMopTMPOBaTLCHA aBTOTPAHCMOPTOM K MECTy yTunu3auuu. Boicyluen-

HbI Npu TemnepaType cBbiwe 100 °C ocanok obe33apaxeH U AerefbMUHTU3MPOBAH.
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MexxcpenoBble BO3OEeUCTBUSA

Cywka ocagka NnpuBOAUT K MCNAPEHNIO U3 HEro OONbLUMHCTBA NETYYNX OpraHNYeCcKmx
N HeopraHMYyeckux BeLlecCTB, a Takke (B 3aBMCUMOCTU OT UCMOMb3yemMon TemnepaTypbl Npo-
Lecca) 4YaCTU4HOMY HU3KOTEMMNEPATYPHOMY NUPONN3Y OpraHN4YecKoro BellecTBa C Bblaene-
HMEeM B BbiNap NeTy4Ynx opraHM4eCcKknx CoOeaNHEHUN.

Kak npaBuro, TexXHONormst TepMmMYeckomn CyLLKU NpegycMmaTpuBaeT:

- KOHOeHcauuio Bbinapa, rnpyv 3ToM B HEro nepexonsaTt MHOrMe rneTyyue BellecTsa, Ta-
Kne Kak aMMOHWNHBIN a30T, NeTy4ne XMpHble KUCNoTbl. Bbinap, kak npasumio, HanpaensieTcs
Ha OYUCTKY B rOSIOBY COOYXXEHWUN;

- Nocne KoHAeHcauun Bbinapa — ocyllecTBieHne HeobXo0ANMOM OYMUCTKN OTXOASALLMX
rasos.

OpaHako HekoTopoe BblAENEHNE AyPHONAXHYLWMX U 3arpsa3HALWLMX BO34yX BELWECTB OT
COOPY>XEHWUI CYLLIKM BCE e NPONCXOAMNT.

TepMmnyeckasa cywka — BeCbMa 9HeproemMkun npouecc. Ha ncnapeHue Bnaru pacxo-
ayetca okono 2250 k[K/Kr (9KBMBANEHTHO MpUMEpPHOo 75 M3 npupopaHoro rasa Ha 1 T ucna-
peHHoun Bnaru). VICTOYHUK 3TOW 3HEPIMM N BO3MOXHOCTb €€ peKkynepauum CyLeCTBEHHO Ba-
PbUPYIOT B 3aBUCMMOCTM OT MpPUMEHSIEMbIX TexHonormm obpaboTkm ocagka. Pekynepauus
3Ha4YMTEeNbHOM YacTu Tenna, Noweawero Ha CyLKy, BO3MOXHa nyTeM KOHAEeHcauun Bbinapa
(Mpy 9TOM MOXHO NepeBecTU B HarpeB BOAbl 3HAYUTENbHYIO YaCTb pa3HULbl MeXy BbICLUEN

N HU3LLEN TennoTon napoobpasoBaHust), a Takke C UCMONb30BaHMEM TEMNMOBbIX HACOCOB.

[MTpMEHNMOCTb

MeTopg uenecoobpasHo NPUMEHATb OS5 COOPYXXEHUN, HauYnHasA ¢ 6ONbLUKX.
YCTaHOBKM JOCTAaTOMHO KOMMaKTHbl. HeobxogmMmo ucnonb3oBatb CroxHoe obopyao-

BaHWe, CUCTEeMbI aBToMaTM3aL MK npolecca, KBanmduunupoBaHHbIA NepcoHan.

dPaKTopbl, BANAIOLLME HA BO3MOXHOCTbL peanusaumm

Hannuune (oTcyTcTBME) anbTepHaTMBHOIO MCTOYHMKA 3Heprum u Tenna (buoras, Bbl-
XNOMHbIE radbl OT CKUraHua Guorasa B ra3oBbiX ABUraTensix, TEMNM0 OT Npouecca CKUraHus
ocagka) n Hanuumne (OTCYTCTBME) NOTPEeOMTEns HU3KONOTEHUUanbHOro pekynepupoBaHHOMo
Tenna oveHb CyLeCTBEeHHO BNUSAT Ha cebectonmocTb npouecca. Cyllka ocagka ToBapHbIM
TonnmeoMm 6e3 pekynepauuun Tenna — BeCbMa 4oporon npouecc.

MeToa xapakTtepusyeTcs paaom NnoTeHumnanbHbIX ONacHOCTEN:

- NblNeBO3ayLLHas CMecChb (BbICYLLEHHOro ocajka v Bo3ayxa) B3pbiBoornacHa. [nsa toro

4YTOObI npeaoTBpatntb BO3HUKHOBEHUE TaKUX ycn03|/||7|, B CUCTeMax CYLUKU KOHTPOJIMPYIOT
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coaepXaHue Kucnopoaa B ra3oBoOi CMECU BHYTPY annapaToB He Bbillie onpeaeneHHoro 3Ha-
YyeHus, a Takke He JOoMycKaloT BblAeNEeHUs MNbINN HAPYXY;

- BbICYLLEHHbIA OCadoK CNocoGeH CaMOBO3ropaThCA B MecTax ero xpaHeHus. C aToi
Lienblo He JoMycKalT XpaHeHUs 60MbLUMX ero KONuM4YecTs;

- UCMOMb30BaHWe BbICOKOMOTEHLMANbHbIX MCTOYHMKOB TEeNnoThl (TONMNMBO, OTXOAALLME

rasbl OT C)KI/IFaHI/IFI).

PedepeHLu-00bekThI

OC Ydnl, Hebokcap.
4.2.3.2.3 CxuraHme ocagka

ObLee TexHU4Yeckoe onnucaHme

PaHee 06e3BOXEHHbIN UK BbICYLLEHHbLIM OCaZA0K NOAAKT B PA30XOKEHHYIO Neyb, rae
OH cropaeTt ¢ obpasoBaHMEM 30S1bl U ObIMOBbLIX ra30B. B neyb ¢ NOMOLLbIO AYTbEBbLIX BEHTU-
NATOpPOB BAyBaeTcs Bo3gyX. CMecb OTXO4SALLMX ra3oB C 30510M-yHOCOM NoABEPraeTcsi O4MCT-
Ke C yganeHuem TBepablX YacTuy, (3051bl) U TOKCUYHBIX ra3oB M BewecTB, 06pa3oBaBLUMXCA
npu cxuraHmn. [biIMoBbIe rasbl UCMONbL3YIOT AS1S reHepauumn aHeprum (nap, aneKkTpoaHeprus),
a Takke Onsi HarpeBa OyTbeBOro BO3ayxa. He yHeceHHble M3 neun npoayKTbl CXUraHust
(LWNaKn) BbIrPYKatoT U3 HUXKHEN YacTu.

Ecnn npouecc cxuraHusa He TpebyeT nogaym B nedb AOMNOSTHUTENBHOMO TONMMBa, ero
Ha3bIBaOT aBTOTEPMUYHbIM.

M3BECTHO HECKOJSTbKO KOHCTPYKUUIM NeYen, U3 KOTopbix B Poccun ona cxxuraHma ocagka

HaLwJ 1 NpMMeHEHNEe TOJbKO KOHCTPYKLUNKN C NCEBOOOXKMXKEHHbIM CIT0EM.

MpenmyLiecTBa AN OKpyKaroLen cpeabl

Ob6ecneunBaeT NpaKTUYECKM MOMHOE YHUYTOXEHNE OpPraHMYeckoro BellecTBa ocajka,
4YTO MMEET MOSNIOXKUTESTIbHOE 3KONOrMyeckoe 3HavYeHue nNpu HEBO3MOXXHOCTU MOYBEHHOM YTU-
nmn3aumm ocagka. KonnyecTtBo Cyxoro BellecTBa cokpaliaeTtcs B 3—4 pa3a, o6bem (oTHOCK-
TenbHO 06e3BOXeHHOro ocagka) — o 15 pas.

3ona nocne cxuraHna ocagka CB oTHocuTcs K oTxogam 4-ro knacca OnacHOCTU

(onbIT ycTaHoBOK B CaHkT-lNeTepbypre).

MexxcpenoBble BO3OenNcTBUS

CxxuraHve npuBOAMT K MOMIHOMY NMepeBOAY OpraHMYecKoro BewecTBa ocajka B raso-
obpasHyto dasy, T. €. B YrNeKUCnbI ras n BoasaHble napbl. [1puCcyTCTBYOWNN B OCcagke a3oT

nepexoguT B OKMCNbl a3oTa (Takke OHM 0bpasyloTca u 13 atmoccepHoro asora), docdop
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octaeTcs B 3one. CylwecTBeHHbl Takke obpasoBaHue [BYOKUCU Cepbl U3 Cyrnbdpuaos, co-
AepXaBLUMXCHA B ocajke, yrneTydmBaHue pTyTu n kagmus. OcTaribHble KOMMOHEHTbl MUHe-
pansHou a3sbl ocaZika B OCHOBHOM OKUCIIAKOTCA 4O OKCUAOB M OCTalTCS B 30s1€.

3ona yaepxuBaeTcs (OO0 3afaHHbIX KOHUEHTpauun Nbinv) C MOMOLUBLIO LIMKIOHHBLIX
YCTaHOBOK U (PUNbTPOB, OKCUAbI Cepbl U (HaCTUYHO) OKCuAbl a3oTa yaansawTcss C NOMOLLbIO
LLIeNIOYHOW NPOMbIBKM OTXOASLLMNX ra30B (MOKPOW UMK CYXOW).

OpraHu4yeckne BelLlecTBa yaoansoTcs C UCMOMNb30BaHNEM akTMBUPOBAHHOIO yrns. Ans
CHWXEHWNs1 KOHLEHTpauui OKUCNOB a3oTa NPUMEHSIOT crneuuanbHble meToabl (aobasneHune
MOY€EBUHbI, NICNONb30BaHME KaTanM3aTopos).

JKcnnyaTauusa yCTaHOBOK CXUraHus TpebyeT 3Ha4uMTernbHOro pacxoja 3reKkTpoaHep-
N N peareHToB (LWeroyHbIx). [pn ocHaleHUn yCTaHOBKM CUCTEMOM SHeproreHepawmm Bbl-
pabaTbiBaeMas el 3neKTpo3Heprusa nokpbiBaeT cobCTBEHHbIE HYXAbl U NO3BOMSET NOoCTaB-
NATb SHEPrUIo ANa ApYrnx Hyxa.

OKOHOMam3ep Ha OTXOAALMX rasax No3BonsAeT rnonyyartb 3HaYMTESNIbHOE KONMUYeCTBO

Tenna, CyweCctBeHHO npesocxoadulee I'IOTpe6HOCTI/I O4YNCTHbIX coopy>KeH|/||7|.

[MTpMMEHNMOCTb

YCTaHOBKM CXUraHUsi 4OCTAaTOYHO KOMMAKTHbI, OQHAKO OY€Hb HaCbIWEHHb! CITOXHbIM
obopyaoBaHuem, TpebyT NOMHON aBToOMaTM3aLUMM NPoLIEcca, BbICOKOKBANMMULIMPOBAHHOMO
nepcoHana.

B cBSI3M C 3TUM CXuUraHMe B MUPOBOWN MpakTUke NPUMEHSIIOT, Kak npasuno, Ha OC,

HauMHas C KPYMHbIX.

daKkTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

OauH n3 Hambonee goporocTosiLMx MeTogoB obpaboTkm ocagka. B yacTHocTh, 310
CBsI3aHO C TeM, 4YTO obopydoBaHMe ANSA ero peanusauuu BbiMyCcKaeTcss OY4eHb HEMHOTMMMU
KOMMaHMsIMK, YTO CnocobCTBYET NOAAEPKAHUIO BbICOKMX LIEH.

MeToa xapakTtepusyeTcsa pPsiAoM MOTeHUManbHbIX OnacHocTen (B3pbliBO- M MOXapo-
ONacHoOCTb).

YCTaHOBKM CXUraHUsl OTXOA0B HAaxXoOAaTCA B MOTEHUMANbHOM ONACHOCTU CTaTb OObek-
TOM NPOTECTOB HaceneHus, nMbo TpeboBaHUM MO 3aKPbITUD CO CTOPOHbI MECTHbLIX OpraHoB
NCNOSTHUTENbHOW BnacTu (Npu pasBUTUN rOPOACKON 3aCTPOMKM B HarnpaBfi€HUN OYUCTHbIX

COOpPYXEHUN).

PedepeHu-06bekThI

B Poccun pabotaet Tonbko Tpu yctaHoBku B CaHkT-lMNetepbypre: LICA, CCA, HO30C.
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4.2.3.3 NMpoun3BoacTBO NOYBOrpPyHTOB (MCKYCCTBEHHbIX FPYHTOB)

O6bLiee TEXHMYECKOE ONMUCaHne

[MoYBOrpyHTbI (MCKYCCTBEHHbIE TPYHTbI) — CMECK KOMMOHEHTOB, NpubnuxaroLmnecs no
CBOWCTBaM M COCTaBYy K eCTECTBEHHbIM MNOAOPOAHbIM rpyHTam. C aToM Lenbio B UX COCTaB
OOJIMKHbI BXOAUTb MUHEParnbHble KOMMOHEHTbI (FIMHA, NecoK), B Ka4yecTBe OCHOBHbIX COCTaB-
NALWNX, a TakKe opraHM4yeckne KOMMOHEHTbI, OTBeYalLwme 3a nnogopoaue. [lona opraHu-
YeCKNX KOMNOHEHTOB He AorkHa npesbiwaTts 20 % — 30 %.

[MoyBOrpyHTHI N3roTaBnMBalOT, B TOM YMCIE, C UCMONb30BaHNEM KOMMOCTa U3 0CaaKoB
CTOYHbIX BOJ B KayecTBe opraHmMyeckoro komnoHeHTa. Ob6sa3aTenbHbIM YCrOBUEM SBMSieTCS
cocTaB ocafka, obecneunBatoLLnn COOTBETCTBME MOYBOrPyHTa AENCTBYOWNM TpeboBaHNAM
[3].

TexHonorn4eckun npoLecc CBOAUTCH K 3aBO3y, CKMNagupoBaHUIO, A03UMPOBaHUIO, Ne-
peMeLLBaH1I0 KOMMOHEHTOB, NPOCENBAHMIO FTPYHTAa, XPaHEeHUIO 3anaca 1 OTrpyske.

OCHOBHOW HULIEN O UCNOMb30BaHUS MOYBOIPYHTOB ABMNAETCS TEPPUTOpUMU, Hapy-

LLeHHble MNMPpU CTPOUTESNbCTBE, a TaKXKe peKyIibTUBUPYyEMbIE.

[MpevmyllecTBa g OKpyKaoLwen cpeasbl

Wcnonb3oBaHne MNOYBOrpyHTOB MO3BOMISIET OCYLLECTBMATb 3MAEKTUBHYIO PEKYNbTU-
BaLMIO HapYLUEHHbIX FPYHTOB C cobrogeHneM akorormyecknx TpeboBaHuin. VMcnonbayoTcs
yaoGpuTenbHble CBOWCTBA Ocajka, YTO MO3BOMSIET COKpallaTb NMPUMEHEHUE MUHeparbHbIX
yaobpeHuin. OgHOBPEMEHHO WUCMONb30BaHME MENMOpaTMBHBLIX CBOWCTB Ocagka Mo3BONseT
cokpallaTtb pa3paboTky Topda, a Takke NNoAOpPOAHbIX MPUPOAHbLIX TPYHTOB. Mpu 3TOM
He OTYYXXOalTCs TEPPUTOPUM AN 3aXOPOHEHUS1 ocaaKa Kak oTxoda. Kpome Toro, U3BecTHO,

4yToO TOp(*) Mano noaxoaut Oona pekynbtuBaunn, OH HEMN1o4opoAEH U CMbIBaeTCA O0XKOAMW.

MexcpenoBble BO3OeUcTBUSA

apaHTUpyeT oTCyTCTBME 0Opa3oBaHMs OTXOA0B.

MpymMeHnMocCcTb

YHuBepcanbHbI MeTos,.

PaKTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsaumnm

Ocapok gomkeH npegsapuTenbHO MPOUTU KOMMNOCTUPOBaHME, YTO obecneymBaeT ero
CcTabunbHOCTb, 00e33apaxnsaHme N ToBapHbIA BN, NOAOOHbIN NEPErHOL0.
BaxHenwmm aktopom aBnsieTcs cobniogeHne Bcex TpedboBaHumM K COOEpP)KaHNIO TOK-

CU4YHbIX BELWEeCTB Kak B UCXOAHOM OCajKe, KOMIMOCTe, TaK N B MOYBOIPyHTE.
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[Mo4YBOrpyHTHI peanuayloTca 3anHTepPecoBaHHbIM OpraHu3auusiM-3acTpoumkam, Oo-
POXHbIM CTPOUTENAM, KOMMAHWUSM, 3aHMMaKLWUMCA O3enieHeHneM u 6naroyCtpomcTBOM.
Cnpoc Ha NOYBOrpyHTHI BbIlE B KPYMHbIX HACENEHHbIX NMYHKTaX, BOKPYr KOTOPbIX r4e CHuMXe-
Ha [ONSA CerbCKOXO3ANCTBEHHbIX MOSien B cocTaBe 3eMefbHbIX yrogun. B atonm cutyauuu
HanpaBfieHMe WUCMOSfb30BaHMUs OCaZka B MOYBOrpyHTax MO3BOMSET KOMMEHCUMpOBaATb Heno-
CTaTOK BO3MOXHOCTEN N8 NOYBEHHOrO NPUMEHEHUS.

VMcnonb3oBaHue 0cagkoB AS1 NPUroTOBIIEHUS MOYBOIPYHTOB TOPMO3UTCA Headhdek-
TUBHOW 3anpeTuUTeNlbHOM CUCTEMOWN PErynmpoBaHNA UCMNOSb30BaHUA OCadKOB, OENCTBUE KO-
TOpPOW NPMBOAUT K TOMY, 4YTO opraHu3aumm LICB npolle BbIBO3UTb OCagKku Ha MNOSIUIOHbI 3a-

XOPOHEHUA OTXOOO0B.
4.3 AHann3 TexHonorumn Kkak BoamoxHbix HOAT ana OC NCB

4.3.1 CoopyxeHus rpaBUTaUMOHHOMN OYUCTKMN
4.3.1.1 NMpyAbI-OTCTOMHUKM

ObLee TexHU4Yeckoe onmucaHme

MpencraBnsaoT cobON COOPYXKEHUA AN MEXaHUYECKOW OYUCTKU, NpeHasHavyeHHble
ansa yoanenmsa ns NCB KpynHbIX MeXaHUYeCcKnx npumecen, mycopa, HepacTBOpuUMbIX rpy6o-
ANCNEPCHbIX MpUMecern MUHEPanbHOrO0 U OPraHU4eCcKOro MPOUCXOXAEHUS — B3BELUEHHbIX
BELLECTB, a Takke U HedTenpoaykTtoB. KOHCTPYKTUBHO MOTYT BbINOSHATLCA M3 COOPHbIX XXe-
ne306eToHHbIX (BETOHHBIX) KOHCTPYKLUNIA, rabMOHOB, a Takke B BUAE 3EMIISIHbIX COOPY>KEHUMN.
B ocHoBe ux paboTbl — rpaBUTaALMOHHOE OCaXAEHWe WNN BCNMbITUE 3arps3HALWNX Be-
LLeCTB, UMELUX MAOTHOCTb, OTAIMYHYKO OT MIIOTHOCTM BOAbl. [1py 3TOM TSXenble MUHe-
panbHble 3arpsi3HeHust NoA4 OEUCTBUEM CUIbl TSXKECTU OCaXKaarloTcs, nerkme (Hedrtenponyk-
Tbl) — BCMNSIbIBAIOT HA NOBEPXHOCTb.

B npuemHon 4Yactu npyaoB-OTCTOMHUKOB, Kak Mpasurio, pacnoraraetcs 30Ha ynasnu-
BaHWs Necka, KOTopbi B BUAE BNaXHOro ocagka nepuoanveckn (1-2 pasa B CE30H) BbIrpy-
KaeTtcsa C MOMOLLb CTPOUTENIbHOM TEXHUKN. B COBpEeMEHHbIX KOHCTPYKUMSAX npynoB-
OTCTOWHUKOB, obcnyxusarwmx donblume nnowaan sogocdopa (go 100 ra n 6onee), yoane-
HWe KPYNHOro Mycopa MOXET OCYLLECTBIIATLCA C NMOMOLLbIO CTPEXHEBbBIX PELLEeTOK (C py4yHON
NN aBTOMaTU3MPOBAHHOW CUCTEMOWN OYUCTKM), MECKOYNaBNuMBaHMe — B OTAESbHbIX NPOTOY-
HbIX NECKOMOBKax, aHanornm4HblX onnucaHHbIM B pasgene 2 (tabnuua 2.4).

B mecTe Bbinycka oumweHHbix NCB pacnonaratotcs HedTecbopHble ycTponcTBa —

MONyNOrpyXHble KOHCTPYKUMMK, Tpebylolimne nepuoanmyeckoro yganeHusi, HakonmeHHoro ne-
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pea HUMKU crnosi HeddTenpPoayKTOB unu copbupytowme G6oHOBble 3arpaxaeHusi. B ycnosusix
3HauuTenbHoro 3arpsisHeHnst NMCB HedTenpoaykTammn 1 konebaHus ypoBHSA BoAbl yaaneHue
HeTENPOAYKTOB  OCYLUECTBNSAT  cneumanbHbiMiu  HedTecbopHbIMU  YCTPOMCTBAMN —
CKMMMEpaMMU.

®YHKLMIO OTCTONHBLIX COOPYXKEHWI TaKkKe MOTYT BhINOMHATbL pe3epByapbl — HaKoONUTe-

nn NCB unu akkymynupytouime pesepsyapsbl.

MpenmyLecTBa AN OKpyKaroLlen cpeabl

Ypanenve mn3 MNCB KpynHbIX MeXaHW4ecKUx NpuMecen M nrnaBalroLwero mycopa Ha
100 %.

O eKT 3agepkaHNsa B3BELUEHHbIX BELLECTB B NMPOTOYHbIX OTCTOMHbLIX COOPYXKEHUSIX
CUnbHO Konebnetcs B npegenax 15 % — 75 % n 3aBUCUT OT rMApaBfIMHYECKOM KPYMHOCTU

I'IpVIMGCGI?I, BbICOTbl 30HblI OTCTanBaHNA N BPEMEHN ﬂpe6bIBaHVIF| CTO4YHbIX BOA.

MexxcpenoBble BO34eNCcTBUS

O6pa3oBaHMe MUHeparibHOro 0cagka W BCNbIBLUMX BELWECTB (HEDTENPOAYKTOB) Kak

0OTX040B (HEN3bexxHO Ans Bcex TexHonornn ounctkm MCB).

[MTpMMEHNMOCTb

Mpn cbpoce B BoaHble 0ObekTbl kaTeropum [ — kak HOT n kak BpeMeHHoe pelue-

HMe — B 00beKTbl kaTteropun b, B.

dPaKkTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

YCTPONCTBO NPYyAOB-OTCTOMHUKOB TpeOyeT Hannums 3HaunTENbHbIX Nnowanen B Me-
CTe BbiNycKa JOXAEBOW KaHanu3aunmn B BOAHbIN OOBHEKT.

C yBenuyeHneM pacxoga NoBepXHOCTHOro CTOKa, KOTOPOe UMEeeT MeCTO NMpu Bblnage-
HUN MHTEHCUBHbIX NIMBHEBBLIX JOXAEWN, CKOPOCTb ABMXEHUSA BOAbI CyLLEeCTBEHHO BO3pacTaeT,

B pe3yrbTaTte Yero npovcxXoamnT BbIHOC paHee BblAeNeHHbIX 3arpsi3HeHNN.
4.3.1.2 WLluToBble COOpYXEeHUA

Ob6Lee TexHU4Yeckoe onnucaHme

MpocTenwme O4YMCTHbIE COOPYXEHUS, pacnonaraemble HeNnoCcpenCcTBEHHO B akBaToO-
pun BogHOro obbekTa, B KoTopbin ocywecTtenseTca copoc MNCB. KOHCTPYKTUBHO BbIMOMHS-
I0TCA M3 BETOHHbIX W MeTannMYecKnx KOHCTPYKUMA, npegycmaTpuBalroT 3axod Katepa-
MyCOpPOCOOpHUKa ONA OYMCTKU. Takke MOXET BbIMOMHATLCA M3 nnaBatowmx GOHOBLIX 3a-

rPSA3HEHNNA.
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[MpevmyLlecTBa AN OKpyKaoLwen cpeasbl

MwuHumansHbl n3 Bcex OC [CB. lNpoucxoant yoanenue oo 90 % Bcero nnasaroLLero
Mycopa, 6onbllen YyacTu BChnbiBaoWmUX cBO6OAHbBIX HE(PTENPOAYKTOB U HEKOTOPOM 4acTu

B3BELUEHHbIX BELLECTB.

MexxcpenoBble BO3OeUCcTBUA

O6pa3soBaHue ocagka kak otxoda (HensbexHo Ans BCeX TEXHOMOIMMN).

MpUMEHNMOCTb

Mpn cbpoce B BoaHble 00bekTbl KaTeropum [ — kak HOT n kak BpeMeHHoe pelue-

Hne — B 00bEeKTbI KaTeropun b, B

dPaKkTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsaumm

Bonblwoe npenmyLecTBo — MOryT BbITb UCMOSb30BaHblI TaM, rAe OTCYTCTBYeT Nio-
Laab 3eMenbHOoro yyactka. Het HeobxoaumMocTy npoBoauTb PaboThbl Ha KOMNEeKTopax.

BO3MOXHOCTb NPUMEHEHNA OrpaHnUYeHa LUMPUHON pycra pekn U HEBLICOKUM addek-
TOM o4ncTkM MNCB OT OCHOBHbIX 3arpA3HAILINX KOMMNOHEHTOB — B3BELLUEHHbIX BELECTB U

HedTeNnpPOaYKTOB.
4.3.1.3 TOHKOCNOWHbIE OTCTOMHUKHN

OO6Llee TexHUYEeCcKoe onucaHune

CoopyxeHus ans MexaHM4eCcKom OYUCTKN CTOYHbIX BOA, B KOTOPbIX NpOLEecc Bblaene-
HUSA NPUMECEN MHOMOKPaTHO MHTEHCUMMLMPOBAH NCMNONb30BaHMEM TOHKOCITOMHbIX MOLyNnewn
(MNOCKOCTHBIX, TpybYaTbiX, COTOBbIX). Kak npaBuno, oHM pacnonaralTcsa B NPsiMOYrofibHbIX
COOpYXeHnsxX (ropm3oHTarnbHbIX OTCTOMHMKaX). MMog moaynsMu pacnonaraeTcsi KOHUYeckoe
(MHOroKOHYCHOE) OHULLE C CUCTEMOM yaarneHust ocagka (kak npaBumno, OTKadka LunamMoBbIMU
Hacocamn).

OTcTamBaHne B TOHKOCMOMHBIX MOAYNAX 3dEKTUBHO NPOM3BOAUTL C NpeaBapuTenb-
How obpaboTkon NCB pacTtBopamu peareHTOB (KOarynstHToB U (Mnn) onoKynsHTOB).

Hanbonee adpdekTuBHbIMM ABNAIOTCA OOBEMHO-TOHKOCMOWHbLIE OTCTOMHWKMA KOMOU-
HUPOBAHHOIO TMMa, UMeKLLNe, Kak NpaBuno, B €ANHOM Kopnyce cekuumn 6e3peareHTHOro oT-
CTavMBaHUA Kamepbl CMELLUEHUST N XNonbeobpa3oBaHus, cekunn 06 beMHOro 1 TOHKOCIOMHOIO
peareHTHOro oTctamBaHus. B Takmx coopyxeHusix obecneuymBaeTca Hambonee GnaronpusaT-
HbIA TMOPOANHAMUYECKUA PEXMM OBWXEHNSA BOA, NO3BONSOWMNA JOCTUTHYTb MaKCUMarbHOMO

adpeKkTa OUYMUCTKN.
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[MpevmyLlecTBa AN OKpyKaoLwen cpeasbl

OddekTnBHaa TexHonorna ounctkn MNCB, cnocobHasi 4OCTMYb CHUXKEHME coaepxa-
HUSA 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 cooTBETCTBEHHO.

MexxcpenoBble BO34enNCcTBmS

AHanNorn4yHbl prﬂ,aM-OTCTOVIHMKaM, 3a UCKIK4YeHnev I'IOTpGGJ'IeHMFI peareHToB.

MpUMEHNMOCTb

YHuBepcarneHas. B kayecTtBe eANHCTBEHHOM OCHOBHOW CTanKM OYUCTKN — Be3ne, Kpo-

Me HOBOro CTpouTesnbCcTBa Ans copoca B BogHble 06bEKThI kKaTeropum A.

dPaKkTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

Tpebyemas nnowagb And COBCTBEHHO TOHKOCIIOMHbLIX OTCTOMHUKOB (MOAynen) He-
fonbluas, Tak Kak Harpyaka Ha Hux coctaBnseT o 120 m3/m? B CyTkn. BoamoxxHa ycTtaHoBKa
roToBbIX MOAyNen B AEWNCTBYIOLLUME FOPU3OHTasbHblE OTCTOMHMKM MPU NPOBEAEHUN PEKOH-

ctpykumm OC.
4.3.1.4 PeareHTHasi conotayMoHHas o4MCTKa

OObLlee TexHUYEeCcKoe onucaHme

Mpouecc ocHOBaH Ha BCMNNbITUM BBEPX KOMIMMEKCOB My3bipeK BO3gyxa—vacTvua 3a-
rpA3HeHus, obpasyrLmxcs B pesynbtate opMMpOBaHNA JaHHbIX Ny3blpbKOB B 0b6pabatbl-
BaeMoW Xnakoctn. Hakannmeatowasicsa Ha NoBepxHOCTN dorioToneHa, npeacraBnsawwas co-
OOV KOHUEHTpAT BblAENEHHbLIX 3arpsi3HEHUn, OTBOOMTCH, Kak nNpaBuIo, ckpebkamu, ans
AanbHenwen obpaboTku.

Mpouecc Hanbonee apdekTMBEH AONs 3arpsi3HEHUA, UMEIOLWNX HU3KYHD CMaduBae-
MOCTb BOAOW: HEPTENPOAYKTOB, BOMbLION YacTK B3BELUEHHbIX BELLECTB.

Mo cnocoby chopMmnpoBaHusa BO34YLUHbIX My3blpbKOB OioTauMio noapasaensioT Ha
pag TEXHOMOIMI, N3 KoTopbix Ana ouncTkmn NCB Hanbonee 3Ha4YNMbI:

- HamnopHas droTaums, Npu KOTOpoM BoAa nepen nodaden B OTKPbITbIA pe3ypByap
(cdbnoTokamepy) HacbILWaeTCca BO34yXOM MOA AaBreHNeEM B OTAESNIbHON eMKOCTU (caTypaTope)
BO dorioToKkamepe, BCMeACTBME CHWKEHUA OaBfeHUs BO34yX Bbloensietca u3 Bodbl B Buae
MUKPOMY3blPbKOB;

- nmnennepHasa drotaumd, Npy KOTOPon gucnepcHasi Bo3gyliHasa asa npon3sBoguT-
Cs 3a CYyeT noacacbiBaHWA BO3gyxa B BO3AYLIHYK BOPOHKY, obpasytowytocs 6narogaps

BpaLLeHUIo poTopa (MeLuankn) BHYTPY HENOLBMXHOrO nepdopupoBaHHOro cratopa.
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[Ana noBblweHna a¢hdeKTMBHOCTN MeToda MCMNONb3YHT NpeaBapuTenbHY0 Koaryna-
Unio 1 NOKKYNAUNIO 3arpsa3HeHnin ¢ gobaesneHMeM conen xenesa (Mnu antoMmnHnUs) n/nnm

MOJINANEKTPOJINTOB ((bJ'IOKyJ'IFIHTOB), B 3aBUCUMOCTU OT MECTHbIX yCﬂOBMIZ.

[MpeumyllecTBa Anga OKpyKaLen cpeasbl

Cambin adhheKTMBHBIN MeToa oaHocTyneH4aton ouncTtkm MNCB, cnocobHein obecne-
YNTb CHUXKEHME coaepXaHusa B3BelLeHHbIX BewecTB Ao 10 mr/n, HedTenpogykToB — 00 2—
3 mr/n.

MexxcpenoBble BO34eUCcTBUA

[Mpu Mcnonb3oBaHUM MUHeEparnbHbIX peareHToB Macca obpasytoLlerocs ocagka cyle-
CTBEHHO YBENMYMBAETCH, TaKKe 3aTPyOHSAITCH yCnoBus ux ytunusauuun. Npu npumeHeHnn
TONbKO ONOKYNAHTa 3TOT (PAKTOP HE CYLLLECTBEHEH.

[TpMMEHNMOCTb

YHuBepcarnbHbI MeTos,.

dPaKkTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsauum

Hanbonee komnakTHbIA npouecc. CylecTBeHHble 3aTpaThl HA peareHTbl U 3NeKTpo-

3Hepruto. 3HaunTenbHas CTOMMOCTb 060pyaOBaHMS.
4.3.2 N'mppobuonornvyeckme metoabl
4.3.2.1 NMpnmeHeHNe 3IMXOPHUU B NpyAax-OTCTOMHUKAX

OObLlee TexHUYEeCcKoe onucaHmne

B neTHee BpeMs B cpeHen Noroce U IXHbIX panoHax CTpaHbl NpoLecc oTcTanBaHus
MOXeT ObITb coBMeLLeH ¢ buonormyeckon ounctkon NCB ¢ nomoLubo BbiCLen BOAHOW pac-
TUTENBbHOCTM NyTEM 3aceBa B MNPyAbl-OTCTOMHUKN KyNbTypbl MiaBaloLwWero pactTeHust anxop-
HuK, obrnagarowen CBOMCTBOM nornowartb 6onbline KonMyecTBa 3arps3HEHU pPas3BUTON
KOpHEBOW cucTeMon. B pesyrnbTaTe KOHTakTa C KOPHAMU 3NXOPHUWN MPOUCXOOUT O4YUCTKA
NMCB npakTuyeckn OT BCEX 3arps3HSOLLMX BELLECTB, BKIOYas YacTUYHOE yaaneHne MuHe-
parnbHbIX CONemn.

ONXopHNA MOXeT paboTaTb B TEMMbI NEPUOA roga C HacTynfieHneM OCEHHUX XOMo-
AO0B, Koraa oTmupaeT 6uomacca. B 3umMHUIM nepuog 4acTb KynbTypbl 3XMOPHUN AOSMKHA ObiTb

COXpaHeHa B cneunaribHbIX COOPYXeHUAX 00 chenyrowero Tensioro ce3oHa.
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[MpeumyLlecTBa Ang OKpyKaoLlen cpeabl

3HaunTenbHO noBbiwaeTcs aPPEKTMBHOCTL paboTbl NPYyA0B-OTCTOMHMKOB (OTCTONHK-
KOB) MO BCEM 3arpsasHALWMM BewecTBaM. APPEKTUBHOCTbL 3aBUCUT OT BPEMEHU KOHTAKTa U

TemnepaTypbl CTOMHbLIX BOZ, MOCTYNatoLWMX Ha OYUCTKY.

MexxcpenoBble BO3OeUCcTBUA

3HaunTenbHO BO3pacTaeT KONMYeCcTBO TBepaon ¢asbl (oTmepLuer Guomacchl anxop-
Hun), yoansemon n3 OC MNCB no okoH4YaHUM ce3oHa NPUMEHEHUA 3MXOpHUK. OHa MoXeT
ObITb MCNOMb30BaHa Kak KOMMNOHEHT A4S KOMMNOCTMPOBaHus. Mpn OTCYyTCTBUMN Takon BO3MOX-

HOCTM 06BbEM OTXO40B BO3pacTeT.

MpUMEHNMOCTb

MoxeT OblTb WUCMonb3oBaHa B CYLLECTBYIOLMX OYUCTHBLIX COOPYXEHUsIX (npyaax-
OTCTOMHMKAX) B 30HE OTHOCUTENbHO TEMNOro KnMMaTa Ansl NoBbleHUs 3ddeKTUBHOCTU

npouecca ounctkm NCB oT pacTBOPUMbIX MUHEPASIbHBIX U OPraHNYEeCKNX COEQMHEHUN.

dPaKTopbl, BANAIOLLIME HA BO3MOXHOCTb peanusaumm

MpumMeHeHne 3MXOPHUN BO3MOXHO WUCKMYUTENBHO MpWU TemrnepaTtype BOoAbl Bbllle
20 °C, yTo Ansa cpegHen nonockl Poccun orpaHnymnBaeT nepuos ee Ncnosnb3oBaHms 2—3 Mec,
ansa tora Poccnn — 4 mec.

[nsa 3anycka KynbTypbl SNXOPHUM YacTb PACTEHUN HYXXHO COXPaHATb B 3UMHUIA Nepu-

oA Npu nogaepXaHun HeobxogMmon TemnepaTypbl, OCBELLEHHOCTU N MUTAHUS.
4.3.2.2 ®UTOOUUCTHbIE CUCTEMBDI

OObLlee TexHUYecKoe onucaHme

®duTtoouncTHole cuctembl (POC) genartca Ha 4YeTbipe OCHOBHbIX Tuna: ®OC co cBo-
©ogHon BogHoM noBepxHoCcTbl; ®OC ¢ ropmsoHTarnbHbIM MOAMNOBEPXHOCTHBIM MOTOKOM;
®OC c BepTMKanbHbIM NOAMNOBEPXHOCTHLIM MOTOKOM; KOMOBUHUpoBaHHbIE POC.

®OC c OTKpbITOM BOOHOW MOBEPXHOCTbIO — 3TO GMONpyAbl C BbICWIENW BOOHOW pacTu-
TenbHOCTLO (BBP).

®OC ¢ NnognoBepPXHOCTHbIM NOTOKOM — BrMonnaTo (3aKpbiTOE COOPY>KEHUE MOPOMNOH-
HOro Tuna).

Ounwaemasn, npegsapuTenibHO OTCTOsIHHAsA BoAa NPOXOAUT 4yepes 3arpy3ky ApeHax-
HOro crosi Guonnarto, COCTOALWY U3 UMHEPTHOro mMaTepuana (Hanpumep, webHs). B cnon
BblcaxxmBatoTcs BBP (kambliww, poros, TPOCTHUK 1 Ap.). [peHa)KHbIN Cron NoKpbIBaeTcs yTen-

nmTenem, KOTopbI He MPenaTCTBYeT NPopacTaHuIo BbICLLMX BOAHbLIX PacTeHWU. YTennurenb
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NOKpbIBaeTCA 3allUTHbIM crioeM. [MOKpbITUE COOpPYXEHUS MHEPTHLIM TEPMOU3ONALNOHHBIM
MaTepuanomMm npegoTBpallaeT ero npomepsaHve B 3MMHUIA nepuog n obecnevnsaeT paboTo-
cnocobHocTb. CoopyeHne MOXeT ObITb Kak C eCTECTBEHHOM adpaumen, Tak U C UCKYCCTBEHHOMN.

OpraHnyeckune coeauHeHus pasnaratotca B POC kak B a3pobHbIX, Tak U B aHa3poO-
HbIX YCroBuAxX 6akTepusamu, pasBnBaoLLMMUCA Ha NOA3EMHbIX/MOABOAHBLIX YaCcTAX pacTeHUn
N Ha NOBEPXHOCTU MWHepanbHOMW 3arpy3ku. Kucnopon, Heobxoaumbln ans aspobHoro pas-
NOXeHWs, NocTynaeT HEenocpeacTBEHHO M3 aTMocdepbl 3a cdeT AMddy3un U3 KOpHEN U
KOPHEBWLL, pacTeHun u (unun) B pesynbtaTte paboTbl adpauMOHHbBIX CUCTEM (B crnydyae npume-
HEeHUs1 NPUHYOUTENBbHOM aspauun). Ponb BbICLUMX PaCTEHUN Ype3BbIMANHO BENMKA: Kaxabln
KopeHb hopmupyeT cBoeobpasHoe coobliecTBo BGakTepui, NoaNUTLIBAA €ro KUCNopoaom,
dhepmeHTamm 1 BMOAOCTYNHBIM OPraHNYEeCKMM BELLECTBOM.

A30T ygandeTcs 3a c4yeT KOMMIeKca MpOLECCOB: HUTpUdmMKaunn/geHnTpudmnkaumum,
npouecca AHAMMOKC, B TOM yucne 3a cyeT acCMMUnaUMM pacteHnamm (B nepuog pocta
buomaccel). Pocop yaanseTca B nepBy0 oyvepedb 3a cHeT 0OMEHHO-COPOLIMOHHBIX peak-
UM Ha NOBEPXHOCTM MUHEpParibHOM 3arpy3ku nytem obpasoBaHMs HEPACTBOPUMBbIX U Marno-

pacTBOPUMBbIX CONEMN.

[MpevmyllecTBa Anga OKpyKaoLwen cpeasbl

®OC cnocobHbl obecneunTb rNyObOKYH OYUCTKY CTOYHbLIX BOA, C WUCMNOMb30BaHMEM
€CTEeCTBEHHOro MeToAa, He TpeObytoLero HM 3NeKTPO3HEPTNN, HN peareHToB; MUHUMYM 000-

pyOoBaHus.

MexcpenoBble BO3OeUcTBUSA

OTtxoabl n Bbl6pOCbI OTCYTCTBYHOT.

MpUMEHNMOCTb

YHuepcanbHad. POC npumeHnmbl Kak ana odunctku MNCB, tak n gna MCB. Onsa no-

crnegHnxX noka onbIT NPakTn4eckKoro npuMeHeHnd B Poccun OTCYTCTBYET.

dakTopbl, BANAOLME HA BO3MOXHOCTb peanvsauum

Bce ®OC TpebytoT 3HauuTeneHou nnowaamn (spems npedbiBaHnss CB — He MeHee cy-
TOK npu HebonbLUoW rnybuHe).

B nepuon BeceHHero cHerotasiHus 6Guonnarto, paboTatowee Ha ounctky NCB, Hepa-
60TOCNOCOGHO A0 ero oTTaMBaHus NpUM YCTOMYMBOW MIHOCOBOWM TeMnepaType BOo3Adyxa, Tak
Kak, B oTnmnymne ot paboTbl Ha o4ncTky FCB, 3nmon oHO He oborpeBaeTcst TEMMAbIMU CTOYHbI-
MK BOAaMn 1 3amep3aeT. Takke CyLeCTBEHHO M TO, YTO Npu TemnepaType BOAbl Nopsigka

3 °C — 5 °C 6uonoruyeckne npoueccbl NpoTeKkalT KparHe MenfneHHo. B aton cutyauum

241



ovonnato ©Oygetr pabotatb C MeHbwen IPPEKTUBHOCTLIO, KaK PUNbTPOBasrbHO-

COPOLMOHHOE COOpYXKEHME.
4.3.3 dunbTpauMOHHasA O4YUCTKaA U 4OOYMCTKA
4.3.3.1 Koanecuupytowasa obpaboTka

O0bLee TexHUYecKoe onucaHue

KoanecuupytoLime coopyXeHusi (BCTaBKW) NpeacTaBnsioT cobon punbTpbl C 3arpys-
KOW 13 NonmMagupHbIX HeTKaHbiX MaTepuanos (M3TO, M3T), namenb4eHHOro neHononuype-
TaHa (NoporioHa) n 06bEMHbIX BONIOKHUCTLIX MaTepManos.

OHu ucnonb3yroTcs Ans NoBblWeHNS 3(PEEKTUBHOCTUN yaaneHns n3 CTOYHbIX BOA Me-
XaHMYeCKN OucneprmpoBaHHbiX (3MynbrmpoBaHHbIX) HedTenpoayktoB. lMpuHumMn ux gen-
CTBUSA OCHOBaH Ha HenpepbIBHOM npouecce npununanna (agreann) Menkux Kkanenek Hedre-
NPOAYKTOB Ha MOBEPXHOCTU CreLmanbHOro Koanecumpyrwero matepuana, ux cnvnaHmsa u
YKpYMHEHMs (KoanecueHumu), OTpbiBa OT MOBEPXHOCTM Koanecuupylowero matepuana u

6bICTpOFO BCMnJibiBaHNA Ha NOBEPXHOCTb oYMLLIaeEMON BOAbI.

MpenmyLiecTBa AN OKpyKaroLen cpeabl

MoBblwaeT rnybuHy yaaneHns amynbrmpoBaHHbIX HETENPOAYKTOB Mocne npolecca

MexaHuyeckoro otctamsaHua MNCB.

MexcpenoBbie BO30EeNCTBUS

OTcyTCcTBYIOT.

[MTpMMEHNMOCTb

KoanecueHuus addekTnBHa nNpu  yganeHnnm HemTenpoaykToB, HaxoOsLWMXCa B
3MYSIbIMMPOBAHHOM COCTOSIHUK, A0 OCTATOYHbIX KOHLEHTPALUUN OT HECKOSbKUX eanHUL, 0 He-
CKOJTbKMX OE€CATKOB MUSTIIUTPaMMOB Ha NNTP.

Ob64a3aTenbHbIM YCNOBMEM HOPManbHOM paboTbl KoanecuupyoLwmnx BCTAaBOK SABMNAETCSA
OTCYTCTBME B O4YULLAEMOM CTOKE CTAbBUNM3NPYHOLLMX 3MYMbCUIO KOMMOHEHTOB — MOBEPX-
HOCTHO-aKTUBHbIX BewecTB ([TAB), a Takke TOHKOAMCNEPTMPOBAHHbIX B3BELUEHHbIX BELLECTB.
HapyLeHune ycrnosum MMHUMAnNbHOIO CoAepXXaHUs B OYMLLAEMOM CTOKE MEeXaHW4eCKnx npu-
Mecen NpuBoaUT K cTabunmsaunm amyrnbcum, 6bICTPOMY 3arpA3HEHNIO MOBEPXHOCTM Koanec-
LUMPYIOLLNX 3NIEMEHTOB M BGNOKMPOBKE Mpouecca KoanecueHuun. B pesynbtate HapylleHus
aToro TpeboBaHUsA y3en KoanecueHuMm Yepes KOpOTKOe BPeEMSI MPaKTUYECKU BbIKITHOHaAETCH

13 paboTbl.
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my6okoe yganeHne TOHKOOUCNEPrMPOBAHHON MEXaHMYEeCcKon B3BeCcu obecnevnBaeT-
CSl B MpoLecce peareHTHOro oTctanmBaHusa u (Mnn) unbTpoBaHus. ocne peareHTHOro oT-
CTavMBaHUSA BMECTEe CO B3BELUEHHbIMW BELEeCTBaMM U3 CTOYHOM BOAbl YAaNATCA cBOOOAHbIE

HedTENPOAYKTbI U 3HAYMUTENbHASH YacTb 3MYJIbIMPOBaHHbIX HEPTENPOAYKTOB.

dakTopbl, BANAIOLME HA BO3MOXHOCTb peanvsauum

KOppeKTHOG NPUMEHEHNE TEXHOJNIONMN KoariecueHUunmn Tpe6yeT TOHKOW npegBapu-

TenbHon o4ncTku NCB oT B3BELUEHHbIX BELLECTB.
4.3.3.2 DunbTpaumua Ha 3epHUCTbIX 3arpy3Kax

Mcnonb3yoT KOHCTPYKLMK, KOTOPblIE MOXHO NoApasaenuTb Ha criedytolwmne OCHOBHbIE
KaTeropuu:

1. Mo Tuny 3arpysku:

- C MUHeparibHOW 3€PHUCTON 3arpy3komn (KBapLueBbI NECOK, TMApOaHTpauMT 1 T. n.);
- C Nerkov nnaeatoLlen 3arpy3komn (NeHONUINCTUPONBHON U T. A4.).
2. [No pexnmy nogayun Bogbl:
- HaMNopHsbIe;
- 6e3HanopHsbIe.
3. Mo Tnny pexunma NPOMbIBKU:
- nepuogmyeckas;
- HenpepbIBHaA.
4. Mo NoNoXeHuto 3arpy3kn BO BpeMs hasbl unbTpaumm:
- CTaunoHapHas;
- ABUXYLLasCS.

[na Bcex TMNOB (pUNbTPOB CO CTAUMOHAPHOMW 3arpy3kon gooyullaemas Boda npoxo-
AT Yepes HenoABWXHbIN (B hase unbTpaumm) 3arpy3o4Hbin cnon. B domnbTpax ¢ noctosiH-
HOW MPOMBbIBKOW 3arpy3ku ee Criov HaxOAUTCH B MOCTOSSHHOM ABMXEHWUW, 32 CYET TOro, 4To
3arpyska CHu3y nogaeTtcs 3pnudTom B 30HY MPOMBbIBKU, U NOCIE Hee ocedaeT CBEpXy Cnos,
TaMm, rge HaymHaeTcsa punbTpaums Boabl.

Mepen unbTpaumen B goyvuiaemyro Bogy MOryT nogaBaTbCs pacTBOPbl peareHToB
(koarynsHTOB M (Mnn) ORIOKYNSIHTOB) ANSA MNOBbIWEHUS 3(HEKTUBHOCTU OYMUCTKM CTOYHbIX
BoA. Kak npaBusio, NCNOMb3YT KOHTAKTHYH bunbTpauuio, Npy KOTOPOW pacTBOpbI peareH-
TOB MOAAlTCs B CTAaTUYECKMA CMECUTENb UMK B HaANopHbIM Tpybonposoa, nogatowmin CTou-
Hble BoAbl B (ounbTpbl. [Npouecc koarynauuu npoucxoanT HENnocpencTBeHHO B crioe ounb-

TPYIOLLEN 3arpy3Ku.
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[MpevmyLlecTBa AN OKpyKaoLwen cpeasbl

MosBongeTt yaoanAaTb B3BELWEHHbIE BeleCTBa A0 OCTaTO4YHbIX KOHLleHTpaLLMVI 2-5 wmr/n,

HedTenpoaykTel — Ao 1 mr/n.

MexxcpenoBble BO34eNCcTBUS

BesHanopHas dunbTpauusa nNpakTu4eckn He obpasyeT KakMx-NMbo CyLLECTBEHHbIX
MeXCpeaoBbIX BO3AENCTBUMN.

HanopHas dpunbTpauus TpebyeT 6oree CyLeCTBEHHbIX 3HEpPro3aTpar.

[TpMMEHNMOCTb

TexHu4eckn — yHMBepcarbHbI.

dPaKkTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

CyLLl,eCTBeHHO yBeNM4mMBakoT CTOMMOCTb CO34aHUA U 3SKCryaTaumn OHUCTHBLIX COOPY-

XEHUN.
4.3.3.3 CopOLUMNOHHbIE (hUNbTPLI

ObLee TexHU4Yeckoe onmucaHme

KOHCTPYKTUBHO aHasiorMyHbl MEXaHU4YeCKUM 3EepPHUCTBIM UnbTpaMm, 3a TeM OTNNYK-
€M, 4YTO NPOMbIBKa HE NPeayCMOTPEHaA.

B kadecTtBe copbeHTa MOryT MCNob30BaTbCA 3arpy3kn Kak NAOTHOCTLIO MEHbLUE, YeM
NSOTHOCTb BOAbI, (AKTUBMPOBAHHbIE YrOfibHbIE 3arpy3kn pasfiMyHbIX Mapok), Tak u 6ornbLien
naoTHOCTH (UeonuTel, copbeHT MNY-C un gp.).

Kak npaBuno, pereHepauns copbeHToB He NMPOM3BOAMUTCS.

[MpevmyllecTBa g OKpyKaoLlen cpeasbl

Mo3BONAT OCYLLECTBNATL YaaneHue Hedtenpoayktos Ao 0,05-0,1 mr/n.

Mexcpenosble BO34ENCTBUSA

Mepuoanyeckun, 1-2 pasa B roq, obpasyeTtca 3HauMTemNbHbIN 06bemM oTxonoB (oTpabo-

TaHHbIN COPOEHT, 3arpsi3HEHHbIN HebTeNpoayKTaMu1), NoAnexaLmx pasMmeLLeHmIo.

MpymMeHnMocCcTb

LlenecoobpasHo ucnonb3oBatb Ans o4nctkn MNMCB Ha CoopyXeHUsAX, OCyLLeCTBNSA-

LLMX cOPOC CTOYHbIX BOA B Hanbornee ys3sBumble BOAHbIE 00bekThl (KaTeropus A).
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dakTopbl, BANAKOLLIME HA BO3MOXHOCTbL peanusaumm

Ana goctmwkeHna Tpebyemoro adppekta o4YNCTKM coaep)kaHne B3BELUEHHbIX BELLECTB
B CTOYHbIX BOAaX, NogaBaeMblX Ha COPOUNOHHbIE PUIbTPLI, HE AOMMKHO NpeBbIWwaTh 2 Mr/n,
HedTenpoaykroB — 0,5—1 mr/n.

Bbicokasi cTOMMOCTb COPOUMOHHBLIX MaTepuanoB, a Takke npakTudeckas HEBO3MOX-
HOCTb pereHepauun nocrnegHnx B NPOM3BOACTBEHHbIX ycnoBusaX. VI3 aToro BbiTekaeT Heob-
XOOAMMOCTb YacTon (npumepHo 1-2 pasa B rof) 3aMeHbl 60MNbLIOro KONM4YecTBa 3arpy3km U

pa3mMeLLeHns oTpaboTaHHOM Kak OTXoAa.
4.3.4 O6e33apaxuBaHue

Haxogut npumeHeHue wucknoumtensHo Y®d-obessapaxmBaHue. TexHonorus, obopy-
AOBaHWe 1 yCNoBUS MPUMEHEHUST aHasOrMYHbl UCNoNb3yeMbiM npu obessapaxusaHun CB

(cm. nogpasgen 4.2.2.2).
4.3.5 Obe3BoXMBaHUe ocagka

B uenom aHanorn4yHo obessoxmnsaHuo ocagka 'CB (cm. nogpasgen 4.2.3.2.1), 3a uc-
KNKYEeHUeM TOro, YTo B CUy MUHepanbHOro cocrtaea, ocagok NCB obnagaet ropasgo nyy-
LMW BO4OOTAAKOLWMMN CBOMCTBAMU, @ TaKKe HE BblAENAET AyPHONAXHYLLUNX BELLECTB.

lMocne BbiNexmBaHMsl 0CagoK MOXET ObiTb MCMOMb30BAH Kak MOYBOrPYHT MpU YCIOBUMK
cooTBeTCTBUSA TpeboBaHuAM. [Mpn HecooTBETCTBUM TpeboBaHWAM OOMMKEH BbIBO3UTLCHA Kak

oTXoa.
4.4 Onpepenenue HOT

Bce npoaHanusnpoBaHHble B JaHHOM pasfene TeXHOMOrMM COOTBETCTBYIOT KPpUTEPULO
onpeaenenus HOT o BHegpeHun Ha ABYX U Bonee obbekTax.

Bce npoaHanuanpoBaHHblE TEXHOMOMMU UMEKT nepuos BHegpeHus 1-3 roga oT Mo-
MeHTa YyTBepXAeHus npoekTa. VckroyeHne cocTaBnsaloT cUTyauuu, OnMvcaHHble B paspge-
ne 1.7, cBA3aHHble C NO3TAMNHOW PEKOHCTPYKUMEN COOPYXEHUN (B OCHOBHOM KPYMHENLINX U

CBerprI'IHbIX) B yCINoBUAX NMpuemMa CTO4YHbIX BOA4 N3 HAaCEJIEHHbIX MYHKTOB.
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[MoHATWE OKynaemMoCcTu TEXHOMNOrMi Ang aHHoW obnactu OeAaTenbHOCTU NpakTUYeCKu
HENPUMEHNMO, TaK Kak yrinybrneHmne OYNCTKN He TONbKO TpebyeT MHBECTUUMIA, HO 1 BreYeT 3a
cobor pocCT aKcnnyaTauuoHHbIX 3aTtpart. [lpoTuBonocTaBneHne 3TUM 3aTpaTtam nnaTbl 3a
cbpoc 3arpsaAsHAILWNX BELECTB B BOAHblE 0ObEKTbI HENPUEMNEMO:

- C IopnanyecKom ToYkM 3peHns. OYMCTKa CTOYHbIX BOL — 3TO HEe BOMPOC 3KOHOMUYe-
ckoro Bbl6opa, NPoOBOANMOro XO3SMCTBYOLWMM CyObeKTOM, a HopMaTuMBHOE TpeboBaHue;

- cTaBkm nnatbl no Takmum TM BOCB, kak a3oT n gocgop, Ha nepuoa paboTbl Hag
CrpaBoOYHMKOB ObInn CyLLECTBEHHO HWXE [axe 3aTpaT Ha SMEeKTPO3IHEPruio U peareHTbl s
nx yganeHus. B 1o xe BpemMs 6ornbluas YacTb Nnatbl MOXET B3MMATbCH 3a TEXHOrEHHbIE 3a-
rPA3HEHUS, KOHLEHTPAaUUKM KOTOPbIX CYLLLECTBEHHO HE M3MEHSTCA Nnocrne nepexoga Ha TEXHO-
nornwn yganeHus asorta un pocgopa.

lMoHATME OKynaemoCTU MOXET MCMNOoSIb30BaTbCA TOMbKO MNpuMeHuTenoHo Kk HOT no

3HeprocbepexeHunto (3HeproreHepaunn) n pecypcocbepexeHunto (pekynepauum pecypcos).
4.4.1 HOT pna OC I'CB

B Tabnuuax 4.8—-4.11 npmuBeaeH CpaBHUTENbHbLIM aHanM3 COOTBETCTBUSA TEXHOSOrMmn
ounctkm NCB octanbHbiM kputepmam HOT. OueHka 9KOMNoro-akoHoMmn4eckon adhdeKTUBHO-

ctn TexHonornn ounctkn CB npuBeaeHa B pasgene 6.
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Tabnuua 4.8 — AHanua TeXHONOrM NOANPOLIECCOB O4YUCTKN U goouncTtku FCB Ha npegmeT

COOTBETCTBUA Kputepuam onpeaenenms HOT

CooTBeTCTBUE OCHOBHbIM KpuTepuam onpeaeneHua HAOT 2

aspoTeHkax nubo B

(yoanenue 20 % — 35 %),

ManbHOro BpemeHn obpaboT-

O heKkTnBHOCTL
peLleHns
OKoHOMMYEecKas
T 3KOJTOMMYECKNX MpumeHeHune
exHonoruun 3hPEeKTUBHOCTb
npobnem. pecypco- 1 aHeprocbepe-
ee BHegpeHus
YpoBEHb HEFATUBHOTO ralwmx MeToaos
. 1 aKcnnyartauum
BO3eNCTBMSA
Ha oKpyXatoLyto cpeay
MonHas  ©uonorunye- |He pewaet 3apgadvy yaa- | HavmeHbwwne kanutanbHble | MuHumansHoe noTtpebne-
ckaa ounctka (BO) B|neHus asoTa u docdopa |BNOXEHUS (3@ CYET MWHU-| HUE 3MEKTPOIHEPTrUU cpe-

On TexHonornn 6uonoru-

CKasi O4YUCTKA C HUT-
(BH) B

adpOoTEeHKax nmbéo B

pudbukaumen

BrodunbTpax

BO3JeNCTBUE aMMOHUMNHO-
ro asorta, gocruraet rny-

Bokoro cHuxeHust BIMK Y.

He pewaet npo6nemy

yoaneHus asota u doc-
¢opa,
HeraTMBHOE BO3OENCTBME

YTO  CcoXxpaHseT

no asoTy

docdopy doccaTos

HUTPATOB WU

Jem npu BO (HeobGxoguMbIVA
00bemM Bbllle MNPUMEPHO Ha
50 %). JKcnryaTalMOoHHbIe 3a-

TpaTbl BbICOKME

BurocpumnbTpax B 3HAYUTENbHOW CTEMEHW |KW), MUHUMAIbHbIE 3KCMMya- |YEeCKOM  O4YMCTKM  (Kak
COXpaHsieT  HeraTMBHOE | TaLMOHHbIE 3aTpaTbl cnegcrteme  TOro,  YTO
BO3JencTBMe Mo amMmo- He pellaeTtcs 3agava
HUAHOMY @30Ty, asoTy yaaneHus asora).
HUTPUTOB, docopy He TpebyoTca peareHTbl
docdaToB (HO He peanuayetca npo-
uecc ypaneHus gocdo-
pa)
MonHas  Guonoruye- | YcTpaHsaeT TOKCU4YHOe [KanutanbHble 3aTpaTbl Bbiwe, MakcumManbHbIh cpean

BCeX TexHonorni 6wuoro-
TMYECKOM OYUCTKM pacxof
9MeKTpPO3Heprum 3a cuet
OKMCIIEHUS aMMOHUINHOIO
asota OO HuTpaTtoB (Bbl-
we, BO
50 % — 100 %). PeareH-

Tbl He NnoTpeGnaTcs (HO

yem npwu Ha

He peann3yeTca npouecc

yaaneHust goccopa)
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TexHonorum

CooTBeTCTBUE OCHOBHbIM KpuTepuam onpeaeneHua HAT 2

O heKkTnBHOCTb
peLleHns
9KOJOMMYECKNX
npobnem.
YpoBeHb HEraTUBHOMO
BO3eNCTBMSA

Ha OKpyXaloLLyto cpeay

JKoHoOMMYeckas
3 PEKTUBHOCTL
ee BHeapeHus

M 3KCcnnyatauum

MpumeHeHne
pecypco- 1 sHeprocbepe-

rarowmnx metToaos

Buonormnyeckasa ouuct-

Ka C yganeHunem asota

(BHO)

Pewaet 3agavy yganeHus
asota. He pewaet npo-
onemy docdopa, 4TO Co-
XpaHsieT HeraTMBHOE BO3-
aencteme no docdcopy

docdaros.

OpHako pgaHHasi npobne-
Ma B MOJIHOM obbeme
MOXeT ObITb pelleHa Ha

cTaann AOOYUCTKN.

He pewaet npobnemy

rnybokoro  (Hwke 1,0—
1,5wmr/n) ypaneHns am-

MOHUNHOrO a3oTa

KanutaneHble 3atpaTtbl Bbl-
we, 4yem npu bH (Heobxoau-
MbIi 06BbEM BbIlE NPUMEPHO
Ha 75% no OTHOWEHWID K
BO). OkcnnyaTaunoHHble 3a-
TpaTtbl HUXe, Yem npu BH, 3a
CYeT CHWXKEHHbIX 3aTpaT Ha

3MEKTPOIHEPruio.

Pacxog anekTpoaHeprum
HWke, 4yem npu BH, Ho
Bblle yem npu BO, Ha
20% — 40% onekTpo-
3HEprnn 3a CYET OKuUcrne-
HUS aMMOHWMHOrO asoTa
0O HuTpaTtoB. PeareHTbl
He noTpebnstoTca (HO
He peanu3yeTcsa npouecc

yaanenusi gocdopa)
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TexHonorum

CooTBeTCTBUE OCHOBHbIM KpuTepuam onpeaeneHua HAT 2

O heKkTnBHOCTb
peLleHns
9KOJOMMYECKNX
npobnem.
YpoBeHb HEraTUBHOMO
BO3eNCTBMSA

Ha OKpyXaloLLyto cpeay

JKoHoOMMYeckas
3 PEKTUBHOCTL
ee BHeapeHus

M 3KCcnnyatauum

MpumeHeHne
pecypco- 1 sHeprocbepe-

rarowmnx metToaos

Buonornyeckas oumncr-
Ka C yoaneHuem asoTta
N XUMUYECKMM ypaarne-
docopa

HVueMm
(BHOX®)

Pewaet 3agavy yganeHus
asoTta n gocdopa. OgHa-
KO coxpaHsieT HebonbLuoe
HeraTMBHOe BO3JeNCTBUE
no docogopy ddoctartos
(obecneunBaemble  KOH-

ueHTpauun 0,5-0,7 mr/n).

He pewaet npobnemy
1,0-

1,5 wmr/n) ypanenua awm-

rnybokoro  (Hwxe

MOHUNHOro a3oTa

KanutanbHble 3aTpaTtbl Bbl-

we, yem npun bHO:

- bonblue HeobXxoAuMbIN

obbem a3pPOTEHKOB Ha
10% — 15% (Ha 80 % —

90 % k BO);

- TpebyeTcs cosgaHue yana
XpaHeHns U  [03MpoBaHUS

peareHTa.

OkcnnyaTaunoHHble 3aTpaTthl
CYLLEeCTBEHHO BblILLe, YeM npwu
BH, 3a cuyeT npumeHeHus
peareHTOB (Kak 3a cyeT nps-
MbIX 3aTpaT Ha HUX, TaKk U 3a
CYET KOCBEHHbIX 3aTpaT — Ha
BblBO3 M pasMelleHne KX
Maccbl B CcOCTaBe ocajka.
TpebyeTca 4acTbll KOHTPOIb
docdaTtoB ANs yrnpasneHus

nogayun peareHTta

Pacxog anekTpoaHeprum
BHO. Mak-

CvMarnbHbI pacxod pea-

aHanorn4yeH

reHToB Ccpean BCEX TeX-
Honorunn, obecne4ymBato-

Wnx yoaneHne gocdgopa
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TexHonorum

CooTBeTCTBUE OCHOBHbIM KpuTepuam onpeaeneHua HAT 2

O heKkTnBHOCTb
peLleHns
9KOJOMMYECKNX
npobnem.
YpoBeHb HEraTUBHOMO
BO3eNCTBMSA

Ha OKpyXaloLLyto cpeay

JKoHoOMMYeckas
3 PEKTUBHOCTL
ee BHeapeHus

M 3KCcnnyatauum

MpumeHeHne
pecypco- 1 sHeprocbepe-

rarowmnx metToaos

Ounctka ¢ druonorunye-
CKUM ydaneHvem aso-
doctopa

Ta n
(BHOB®)

Pewaet 3agavy yganeHus
asoTta n gocdopa. OgHa-
KO B MEHbLUEN CTeneHu
rapaHTUpPyeT  CHWXeHue
HeraTMBHOIO BO3AENCTBUSA
no docodopy doctartos
(obecneunBaemble  KOH-
ueHTpaumm 0,5-1,0 mr/n,
C BO3MOXHbIM MEpPUOAM-
YECKUM yBENMYeHnemM [o
1,0-1,5 mr/n). [Mpobnema
rapaHTMpPOBaHHOIO  yaa-
neHnsa ocdgopa MoxeT
ObITb pelleHa Ha cTaguu

OOOYUCTKN

KanuTtanbHble 3atpaTtbl Bbl-
e, BHA

80 % — 90 % k BO).

Yyem npu (Ha

3KCI'IJ'IyaTaLI,I/IOHHbIe 3aTpaTtbl

aHanormyHsl BHO un cywe-
CTBEHHO HWXe, 4YeM npu
BHOX®.

CyLLecTBEHHOE  YCIOXHEHUe
TexHonormm obpaboTkm ocag-
Ka Aans npegoTtepaleHns ob-
paTHoro BblgeneHuns dgocdo-
pa

Pacxog anekTpoaHeprum

aHanornyeH BHJ.

PeareHTbl

He noTpebnstoTcs, npm
TOM, 4YTO 3ajadya ypane-
Hua doccopa B 3HA4YM-
TENbHOW CTEneHu pella-

eTCcAa

Ouunctka ¢ Guonoruye-
CKUM ydaneHuem aso-
Ta un Ouonoro-xmmm-
YecKMm
docchopa (BHOBX®P)

yoaneHuem

MapaHTUpoBaHHO peluaeT
3ajady yoaneHus asoTa u
tocdopa,
BHOX®

aHanorn4yHo

MakcumanbHble  KanuTarnb-
Hble 3aTpaTbl ANA BCEX Tex-
Honormn ¢ ypdaneHnem oc-
dopa B aspoTeHkax: bonbLue
HeobxooMMbI 00bEM a3po-
TeHKkoB Ha 10% — 15 %,
TpebyeTcs y3en XxpaHeHus u

A03npoBaHUA peareHTa.

OKcnnyaTauuoHHble 3aTpaTbl
Bbiwe, Yyem npu BHOB®, Ho

Hwxe, yeM npu bHOX®

Pacxon anekTpoaHepruu

aHanornvyeH bHOB®.

PeareHTbl ons yganeHus
docdopa noTpebnatoTcs,
0OHaKo, B MEHbLUEM KO-

nunyecTtse (B 2—3 pasa)
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TexHonorum

CooTBeTCTBUE OCHOBHbIM KpuTepuam onpeaeneHua HAT 2

O heKkTnBHOCTb
peLleHns
9KOJOMMYECKNX
npobnem.
YpoBeHb HEraTUBHOMO
BO3eNCTBMSA

Ha OKpyXaloLLyto cpeay

JKoHoOMMYeckas
3 PEKTUBHOCTL
ee BHeapeHus

M 3KCcnnyatauum

MpumeHeHne
pecypco- 1 sHeprocbepe-

rarowmnx metToaos

Hoounctka B  6BUO-

dunbTpax (bP)

O6ecneunBaloT  okucne-
HME aMMOHMWIHOro asoTa
o BENWNYMH MeHee
0,5 mr/n, BIKs — MeHee

2,0 mr/n.

Ypanenue HUTPUTOB

He rapaHTMpoBaHO,  TakK
Kak Hapsioy C UX oKucne-
HMEeM B HWUTpaTbl Npouc-
XOOUT reHepauusi M3 am-

MOHUINHOrO a3oTa.

YacTb KOHCTpyKUMK cho-
cobHa 3agepxuBaTb
B3BELLEHHbIE  BellecTBa
pgo 3-5 wmr/n, ogHako 3To
MOXeT NpOTMBOPEYNTD

oKUCIMTENbHOM OYHKLK

Heobxogumoe Bpems npe-
BbiBaHNs okono 1-2 4 (3aBu-
CUT OT 3arpsi3HeHHOCTU BXO-
asawen Bogbl). CyllecTBeH-
Hasi CTOMMOCTb 3arpy304HOro

mMmaTtepuana.

YBenuyeHne obLiero pacxo-
Oa Bo3dyxa Ha aspauuio Ha
15 % — 30 %.

CrtoumocTtb yganewus 1 kr
BINK unn ammoHuinHoro asota
MHOrOKpaTHO Bbllle, YeM Ha
cTaguu Gronoruyeckon

O4YUCTKN

CyuwiectBeHHOE yBenuye-
HMe pacxoga 3NeKTpo-

aHeprMM  Ha  nmpouecc

ounctkn — go 30 %.

PeareHTbl

HEe NUCNOJ1b3YHTCA

[oounctka Ha durnb-
Tpax, B TOM u4ucre ¢
ncrnonb3oBaHMeM pea-
reHta (®/®P)

OGecneunBaloT yganeHue
B3BELLEHHbIX BELLEeCTB A0
3-5 Mr/n, a Takke CHuXe-
Hue bBIK okono 0,3-
0,5 mr/mr yaaneHHou
B3BECU U TSXKEMbIX Me-
TannoB Ha 15 % — 30 %
32 CYeT WuX ypaneHus
BMECTe CO B3BecCbio. [1pu
WCMONb30BaHUN  pearex-
ToB (®PP) obecneunBaet
OUUCTKY

(oooumnctky) oT

docdaros

3HaunTenbHble KanutanbHble

BITOXEeHUA Ha YCTaHOBKMU

dunbTpaumn. CyliecTtBeH-

Hble J3KCriyaTtauuoHHblIe 3a-

TpaThbl.
CtoumocTb yganewus 1 kr
3arpsA3HeHnn MHOrOKpaTHO

BbllUe, YeM Ha cTtaguu buono-

TMYEeCcKON OUYNUCTKN

Ons

TpoB —

3E€PHUCTBIX  PUIrb-
3HauvuTernbHbIE
3aTpaTbl ANEeKTPOdHeprum

Ha NMPOMbIBKY.

Mpu peanusaumn ypane-
Hua docdopa — 3Ha4U-
TernbHbIA pacxof peareH-

TOB
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CooTBeTCTBUE OCHOBHbIM KpuTepuam onpeaeneHua HAT 2

O heKkTnBHOCTb
peLueHus
JKoHoOMMYeckas
T 3KOMNOrMyeckmnx MpuMeHeHne
exHonoruun 3hPEeKTUBHOCTb
npobnem. pecypco- 1 aHeprocbepe-
ee BHeapeHus
YpoBeEHb HErATUBHOTO rarowmx metToaoB
. 1 aKcnnyaTauum
BO34elCTBUSA
Ha OKpyXaloLLyto cpeny
CoBmecTHoe npume- | CoBmecTHoe npumeHeHue | CymmapHble  3atpatbl  no | CymmapHoe notpebneHve

HeHMe [JOOYMCTKM B
Guocunbtpe wn B
dunbTpax
(B® + P/OP)

no3BonseT MnonyyYnTb Kak
rnybokoe oKkucneHue,
obecneunBaemoe b®, Tak
N CHWXKEHWe coaepkaHusi
B3BELLUEHHbIX BELLECTB Kak

npwn ncnofib3oBaHnn ()

ctagnam b n ¢

9HepruM M pecypcoB Mo

ctagnam b n ¢

2 Bce TexHonornm GrnonorMyeckor O4YMCTKM HWKe Mo Tabnuue obecneumsaroT aHanorn4yHyro Scp(*)eKTI/IB-

HocTb no BI1K.

TexHonornm 4o04nUCTKM NPUMEeHNMbI NocCIe BCeX OMMNCaHHbIX p83HOBVI,D,HOCTeI7I BGuono-

rmyeckon ouunctku. Kcnonb3oBaHue dI)I/IJ'IprOB OJOOYNCTKN He OKa3blBaeT CyLeCTBEHHOIO

BNUSHUSA Ha ydaneHne COoedMHEeHUW a3oTa, a Takke ocdopa (ecnu nepes HUMU

HE NPUMEHAITCA peaFeHTbI)
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Tabnuua 4.9 — AHanua TexHonorum nognpouecca obessapaxmnsanHms [CB Ha npegmeT

COOTBETCTBUA Kputepuam onpeaenenms HOT

TexHonorum

CooTBeTCTBME OCHOBHBIM KpuTepusam onpegenenna HOT

O heKkTUBHOCTL peLLeHns 3Ko-
fIorMyecknx npodnem.
YpoBeHb HEraTUBHOMO BO34EN-

cTBUA

Ha OKpy’KaloLLyto cpeay

OkoHoMuMyeckas adpek-
TMBHOCTb €€ BHEAPEHUSA U

JKCnJyataumm

MpuMeHeHne pecypco- u
3HeprocGeperawLmx me-

TOOOB

XrnopupoBaHue C

ncrnonb3oBaHMEM
Xunagkoro  xnopa
(KX)

OdpekTnBHO pelaeT npobne-
My obeszapaxuBaHusi OT Oak-
Tepun. HepoctatoyHo adpcpek-
TMBEH MO OTHOLUEHUIO K BUPY-
caM M uucTam naTtoreHHbIX Npo-
ctenwunx. HaHocuT npsmon u
OYEBUOHLIN Bped OKpyKatoLemn
cpene 3a c4yeT cbpoca B BoA-
HbIn 0ObekT obe33apaxeHHOoN
BOAbl C OCTaTOYHbIM cogepa-
HMEM aKTUBHOrO xnopa, xfopa-
MMWHOB, XITOPOPraHW4YecKkux co-
€VHEeHUN. JTO HaHOoCUT yLLepb
BCEM rmMapobnoHTam, a Takke
NPVMBOAUT K HAKOMMEHUO XMO-
POPraHNYecKknx COeOUHEHUA B

NULWEBOoN Lenu N B AOHHbIX OT-

TpaavUMOHHbIN
o

BpeMeHNn TakKke U caMbIiM

MeToA,
ObIBLLUIA HeaaBHero
peweBbIM. B HacTosuee
BpemMA ero CToMMOCTb YyXe
HEe HMXKe

Y®-06e33apaxkmBaHus.

HeBbiCOKMe KanuTanbHble
BJTIOXXEHNA, CYLLECTBEHHbIE

3KCMMyaTauMoHHble 3aTpa-

Thbl Ha XJ10P.
CyLlecTBEHHbIN rpago-
CTPOUTESbHBLIN HedocTa-

TOK — OTYyXOEeHUe Teppu-
Topunn C33 BOKpyr xropa-

TOPHbIX YCTaHOBOK NO Tpe-

OHepronoTpebrieHne HU3-

Koe.

PecypconoTtpebneHue cy-
LLIeCTBEHHOe, 0HaKo, Xrop
nony4aroT Kak HeEM3BEeXHbIN
NpPOayKT Npu NPOV3BOACTBE
rMapokcuaa HaTpus anek-

TPOJNIM30M XJopuaa HaTpusa

6oBaHuAM Xnop-
NOXEHMAX
6esonacHoCTH
XnopupoBaHue ¢ | 3dPPEKTUBHOCTb — OkcnnyaTaunoHHble 3aTpa-

ncrnonb3oBaHneMm
rmnoxnopuTta

HaTpus (IX)

He NpeBbIlLlaeT TaKkoByl AN

xrnopa

Tbl 3HA4YUTEINNbHO BbIlle,

4yemMm npum uncnonb3oBaHUU

xnopa. OTcyTcTBME MpO-
6nem c Xnop-
©e30nacHOCTbIO
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CooTBeTCTBME OCHOBHbIM KpuTepusam onpeaenenna HOT

O heKkTNBHOCTL peLLeHns 3Ko-

norm4ecknx n p06neM .

OkoHoMuMyeckas adpek-

MpuMeHeHne pecypco- u

TexHonorum
YpoBeHb HEraTUBHOIO BO3A4EN- | TUBHOCTb €€ BHeAPEHUst U | 3HeprocbeperawLwmx me-
cTBUSA aKcnnyaTaumm TOOOB
Ha OKpYXXatoLLyto cpeay
XnopupoBaHue OdhekTUBHOCTL —  aHamnoruy- | QkcnnyataumoHHble 3aTtpa- | B gononHeHne Kk notpeb-

nobbiIM  MeToaoM
C pexnopuposa-
Huem (X/IX + OX)

Ha X/XI'. YcTpaHsieTcs Hera-

TUBHOE BIUSIHNE  aKTUBHOIO
xnopa. HeraTueHoe BnusiHWe
XMoporpaHuyecknx — coegwviHe-

HUI, aHanornyHoe X/XI

Tbl (MpU Hagnexawem fe-
XII0pUpOBaHUM) MaKkcu-
MarnbHbl M3 BCEX METOAOB

obes3zapaxunBaHus

NEHN0  XJIOp-peareHTosB,
ans  obecneyeHus 3Komno-
rmyeckn 6GesonacHoro wuc-
nonb30BaHUA TaKXe Tpe-
OyeTcs NpuMMeHeHMe BOC-
CTaHaBNMBAatoLLIEr0 pea-

reHTa (CynbuT HaTpus)

Obe3s3apaxuBa-
Hne Y®-obnyde-

Huem (YO)

MonHasa addekTnBHOCTL 00€E3-
3apaxuBaHMs MO BCEM MUKPO-
Oronormyecknm 3arpas3HeHusM,
KOTOpble HeobxoaMmo yaanuTb
B paHHom nognpouecce. OT7-
CyTCTBME Kakux-nnmbo noboyHbIxX
HeraTUBHbIX MOCReacTBUA ANis

OKpyXKatoLLen cpeabl

CyllecTBEHHbIE KanuTanb-
Hble BrOXeHus1 Ha obopy-

poBaHue. OgHako B cpas-

HeHnn c XX
He TpebyeTCcss KOHTaKTHbIN
pesepByap, cknagbl pea-
reHTa.

Takke CyluleCTBEHHbIE 3KC-

nnyatauynoOHHblI€ 3aTpaTbl:

- Ha OJIeKTpO3HEeprni Ha

paboty Y®-namn;

- Ha nepuogn4vyeckyro 3amMme-

Hy Y®-namn

CyuwiectBeHHoe noTpebne-

HNE 3NEKTPOIHEPTUNN.

MoTpebneHne peareHTOB
(Ha oumucTKky nmamn) MuHU-

ManbHo Nnbo oTcyTCcTBYET
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Tabnwuua 4.10 — AHanua TexHonormn nognpouecca crabunmsaumm ocagka 'CB Ha npegmet

COOTBETCTBUSA Kputepuam onpeaenenms HOT

TexHonorum

CooTBeTCTBME OCHOBHBIM KpuTepusam onpegenenna HOT

O heKkTUBHOCTL peLLeHns 3Ko-
fiorMyecknx npodnem.
YpoBeHb HEraTUBHOMO BO34EN-

CTBUSI Ha OKpY’KaloLLytO cpeay

OKoHOMMYeckasi
3hEKTUBHOCTL ee BHe-

peHna n akcnnyatauumn

MpuMeHeHne pecypco- u
3HeprocGeperawLmx me-

TOOOB

MeTtaHoBOe cbpa-

xunaHue (MC)

Bbicokun pacnag opraHuyecko-
ro BellecrBa ocagka (o 50 %).
3HauuTenbHass  CTabUIbHOCTb
cbpoxeHHoro ocapgka. 3Hauu-
TenbHOe 3aMelLeHne 3Hepro-
pecypcoB npu ytTunusaumm o6-
pasytouleroca 6uorasa. Ob6pa-
0oTka B TEPMOGUITLHOM PEXU-
Me npu cobnogeHun perna-
MeHTa obecneunBaeT obes3a-

paxueaHue.

3akpbITbIi Npouecc, He BnusaeT

Ha aTMocdepHbI BO3ayX

3HaunTenbHbIN 06beEM Co-
opyXeHun. Bbicokaa cTtou-
MOCTb CTpouTenbCTBa Me-
TaHTeHKoB, obopynoBaHus

ansa ytunusauumn 6uorasa.

OkynaemocTb BHeape-

HUS — He MeHee 6 neTt

OHeproreHepupyoLwnin Me-
TOA, MO3BOMSIET [OBECTU
ocC
FCB aHepruen go 50 % —

100 %.

camoobecneyeHune

He noTtpebnseTt peareHToB.
B coBokynHOCTM C Apyrumu
TEXHOMNOrMAMM MOXeT
obecneunBaTb pekynepa-
LMo vYactu ¢occopa, BXo-
OSLWero B Yncno 3arpssHe-

HWIA CTOYHOW BOAbI

AspobHasa cTabu-

nnsaums (AC)

Hesbicoknii pacnaj opraHude-
CKOro
(20% — 25 %).

Has cTabunbHOCTb 0bpaboTaH-

BeullecTBa ocagka

OTHOCUTEND-

Horo ocagka. He obecneunBaeT
06633apa)|(l/lBaHVIFl. BbligeneHune

amuccui B atmocdepy

3HauuTenbHbIN 06bEM CO-
opyXeHun (conoctaBum C
o6bemom ans BO), ogHako
NPOCTOW KOHCTPYKUUU. Bbl-
COKMe 3KcniyaTauuoHHble

3aTpaTbl (Ha aspauuio)

OueHb BbICOKMIA  pacxon
BO34yxa Ha aspauuio (npu
pacyeTe Ha BbICOKYH CTe-
cTabunusauuu

NeHb He

MeHee V2 pacxofa Ha BO)

255




TexHonorum

CooTBeTCTBME OCHOBHbIM KpuTepusam onpeaenenna HOT

O heKkTNBHOCTL peLLeHns 3Ko-
fiorMyecknx npodnem.
YpoBeHb HEraTUBHOMO BO34EN-

CTBUSI Ha OKpY’KaloLLytO cpeay

OKoHOMMYeckasi
3hEKTUBHOCTb €€ BHE-

peHna n akcnnyatauumn

MpuMeHeHne pecypco- u
3HeprocGeperawLmx me-

TOOOB

KomnocTuposaHme
(KO)

Crabunusaums n rymudcpumkaums
OpraHNYecKkmnx BELLECTB,
YMEHbLLUEHNE MaCCbl, CHUXEHME
BNaXXHOCTK, obes33apakmBaHue,
nc4ye3HoBeHNE HENpUSATHOrO
3anaxa, ynydweHue U3nKo-
MeXaHM4YecKkux CBOMUCTB, obec-
rneyeHve ToBapHOro Buaa, nog-
rotToBka K pJanbHeulliemy uc-

NnoJ1b30BaHUO B Ka4yecTtBe

yoobpeHnss unmM  KOMMOHEHTa
AN MPUrOTOBREHUS  MOY-
BOTPYHTOB

3aBo3 HanonHutens, 3Ha-
ynTenbHble nnowagn (nu-
60 0BbeMbl COOpYXeHUn),
O[lHaKO 4pe3Bbl4aNHO MNpo-
cTon

KOHCTPYKUMW,  Onu-

TenbLHOCTb Mnpouecca 2-
6 mec). Bbicokue akcnnya-
TauuMoHHble 3aTpaTbl (Ha
aspaumio nMbo Ha MoTOp-
HOe TOMMMBO), OAHAKO HU-

xe, yem npu AC

Bo3mMOXHO ucnonb3oBaHue
roTOBOro KomnocTa Ans co-
KpalleHns obbema Hanon-

Hutena — oo 30 %.

Wcnonb3oBaHne  ©Ouonpe-
napaTtoB Ans WHTEHCMU-
Kauuu npouecca u COKpa-

LLEeHNA CPOKOB.

Bo3moxHO nposeaeHne
npouecca TONbKO C MOMO-
Wblo crneumanbHONn TexHK-
kn, 6e3 anektpoaHepruun. C
OonblwKMK  Tpypo3aTparta-
MW BO3MOXHO MpoBefeHue
npouecca C  MNOMOLLbIO
cTaHOapTHOM  CTpouTenb-

HOW TEXHUKW.
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Tabnuua 4.11 — AHanua TeXHONOrMi NOANPOLIECCOB COKpaleHus obbema ocagka 'CB Ha npeameT

COOTBETCTBUA KpuTepuam onpeaenenms HOT

CooTBeTCTBME OCHOBHbIM KpuTepusam onpegenenna HOT

O heKkTUBHOCTL peLLeHns 3Ko-

OkoHoMunyeckasa adhpek-

MpuMeHeHne pecypco- u

TexHonornn normyeckunx npobnem.
TMBHOCTb €€ BHEAPEHUA 1 | 3Heprocbeperatowmx me-
YpoBeHb HeraTMBHOro BO3aen-
akcnnyaTaumm TOOOB

CTBWSI Ha OKpY>XXaloLLyto cpeqy
MexaHnyeckoe YMeHblUaeT Maccy ocagka | Hanbonee poporoctoswmin | B rpynne TexHonornn MO
obe3BoxuBaHue | BbICTPO U 3PDEKTUBHO. MeTOoA. €CTb Kak OYeHb dHeprocbe-
(MO) Bbicokasi CTOMMOCTb 0Go- | Perarotme (WHekoBble

HeratuBHble BO3OencTBUS Ha

okpyXaloliylo  cpeay
CTBYIHOT

oTCyT-

PYLOOBaHWS, €ro TeKyLlewn
akcnnyaTtauun, Heobxoawn-
MOCTb pa3MelleHnst B 3aa-
HUW.

MoTpebnenune peareHTa
(dbrokynsHTa) —  Makcu-
ManbHoe cpean MeTOAOoB
06e3BoXMnBaHUSA

NEHTOYHbIE NPECChHI), TaK U

9HEpProeMkue TEXHONOormu
(ueHTpudoyrn).
MoTpebnenune peareHTa

HEeBEJIMKO no macce, oaHa-
KO CyuweCTBeHHO Mo CTou-

MOCTH

Mogcywka wn BbI-
Aepxka 0cagKkoB
Ha WNOBbIX MJO-
Wwagkax B ecTe-
CTBEHHBbIX

Busax (UIM)

ycrno-

OnutenbHbIn npouecc. Addek-
TMBHOCTb 3aBWUCUT OT cobntoge-
HUA pernamMeHTa un Knmmatuye-
ckux ycnosun. CylecTBeHHble
amuccum B aTMocdepy.

B cnyyae Bo3ropaHusi  BbICy-
LUEHHOTO ocajka o4YeHb Gornb-
lwune amuccmun. YpoBeHb 3a-
rPABHEHMS TPYHTOBLIX BOJA 3a-
BMCUT OT KOHCTPYKLUW U reoso-

rMYeCcKMX yCrioBun

Mpn Hanuuumn gocTaTovyHOM
Anst paboTbl N0 pernamex-
Ty nnowaan WroBbIX MNo-
LWadoK 3KcnryaTalMOHHbIe

3aTpaTbl MUHUMalbHbIE.

Ha BHOBb co3aaBaeMbIX
obbekTax 3aTtpaTtbl Ha CO-
3daHne nnowagokKk O4YeHb

oonbLune

MoTtpebneHue 3MEeKTpo-

3Heprmm onpepensieTcs
JanbHOCTbIO  pacnosioxe-
HUS1 MNOBLIX MIOLWA[okK (3a-
TpaTbl Ha Nepekayky ocaaka

1 CITMBHOW BOApbI).

JononHutenbHble 3aTpaThl
MOTOPHOro TONNMBa Ha pa-
60Tbl NO BOPOLUEHWIO U

crpebaHuio ocagka.

PeareHTbl

He UCNOoNb3yKTCA
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TexHonorum

CooTBeTCTBME OCHOBHbIM KpuTepusam onpeaenenna HOT

O heKkTNBHOCTL peLLeHns 3Ko-

norm4ecknx n p06neM .

YpoBeHb HEraTUBHOMO BO34EN-

CTBUSI Ha OKpY’KaloLLYH0 cpeay

OkoHoMunyeckasa adhpek-
TMBHOCTb €€ BHEAPEHUSA U

JKCnJyaTaumm

MpuMeHeHne pecypco- u
3HeprocGeperawLmx me-

TOOOB

CryweHne, nog-
CyllKa U BblOEpX-
00-

paboTaHHbIX ¢hno-

Ka 0cajkoB,
KynsHTamu, Ha
MNoBbIX nnoLan-

Kax B €CTeCTBEH-

AHanornyHo WI1. Omuccumn B
atMmocdepy 1M B TpyHTOBbIE BO-

Abl TaKKe CoKpallleHbl

MoTpebHoCcTb B nnowansx

HWXe B HECKOJIbKO pa3

OneKTpoaHepruss 1 moTop-
Hoe TOMNMBO — aHanoruy-
Ho UIM.

Pacxon peareHTa — Mu-
HUMarnbHbIA U3 BCEX Tex-

HOMOrW, rae OH MpUMMeHs-

eTcs

HbIX YCIOBUAX

(NMNod)

Tepmunueckas CokpallleHne Maccbl ocafka | YaernbHble — KanuTtanoBsno- | Beicokoe notpebnexune
cywka (TC) npuMepHo B 4 pasa, 06beMa — |KeHUs Ha 1 kr yaaneHHOW | 3SNeKTPUYECcKol 1 TEenmoBo

B 3 pasa. CeoucTBa ocagka on-
TMMarnbHbl Ans pasHoobpasHbixX
BMOOB €0 MCMOMb30BaHUSA: Kak
yoobpeHue,

TONnMBO, WU30J1U-

PYIOLLUIA CrIOM Ha NOMNUroHeE.

HeraTuBHoe BO3gencTBMe Ha
atMocdepy (HenpusTHble 3a-
naxu) MoxeTt OblTb nNpegoTBpa-

LieHO CucCTeMamMmn O4YNCTKU

BMary CyLLeCTBEHHO BblLLE,
yem npu MO. To xe n anga
3KCMMyaTauMoHHbIX 3aTparT.
Wcnonb3osaHne TC 6es
MC,

obecneuynBaTtb

KoTopoe Mormo Obl
TennoBomn
3Heprven, pesko MnoBbila-
€T 3KCnnyaTauuoHHble 3a-

TpaTbl

3Heprun. PeareHTbl no4ytun

He UCNonb3yrTCA
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CooTBeTCTBME OCHOBHbIM KpuTepusam onpeaenenna HOT

O heKkTNBHOCTL peLLeHns 3Ko-

OkoHoMunyeckasa adhpek-

MNpVMeHeHne pecypco- 1

TexHonornn riornyecknx npobnem.
TMBHOCTb €€ BHEOPEHUSI U | 3HeprocbeperawLmx me-
YpoBeHb HEraTUBHOMO BO34EN-
aKcnnyaTaumm TOOOB

CTBMS HA OKpYXXatoLyo cpeay
CxwuraHne  (Tep- | CokpalweHne mMaccbl ocagka|YOenbHble —KanuTanoBro- | Bbicokne 3atpartbl  anek-
MOYTMM3aLms) Oonee yem B 10 pa3s. lNepeBopn |XeHnss Ha 1 Kr yganeHHoOW | TPO3HEepruu.
(CX) BCEr0 OpraHM4eckoro BeLiecTsa | BMaru CYLIECTBEHHO Bbllle, | £ MPeBAPUTENBHON

ocagka, KOTOpbI  He MOXeT
HaWTN NPUMEHeHUs, n3 PopMbI
oTxoga B ¢opmy BbiGpPOCOB B
atmocdepy. Bbibpocbl MoryT
ObiTb OuMLLEHbI OT [OBYOKUCU

cepbl, OKMCNOB asoTa, Mbinu,
TOKCMYHbIX OpraHW4ecknx Be-
wecTtB. Bbibpoc yrmekucnothbl

HEn3oexeH.

3ona oT cxkuraHus ocagka sB-
naetcss oTxoAoM 4-ro kracca
ONacHoOCTU (OaHHble Mo ycTa-

HoBkaMm B CaHkT-lNeTepOypre)

yem npu MO. To xe n ans
3KCNyaTauMOHHbIX 3aTpar.
CyuiectBeHHO aopoxe
pasmelleHne ocagka Kak

oTxoga.

TwaTenbHaa O4YUCTKa Bbl-
6DOCOB 3Ha4YUTENbHO YyAO0-

poxaeT npoLecc

cywkn TpebyeT MCNonb3o-

BaHMA TONNMBA.

Bbicokne 3aTpatbl peareH-

TOB Ha O4YUCTKY Bbl6pOCOB

Mo pesynbTatam CpaBHUTENbLHOIO aHanM3a NnpuMeHnTensHo k obbektam OC CB, oT-

HOCMMbIM K 1- kKaTteropum B cooTBeTCcTBUM ¢ PepepanbHbiM 3akoHOM oT 21.07.2014 r.

Ne 219-®3 [32] (HaumnHada co cpefHuX), BblaeneHbl cnegyowmne TeXHONormmn, B NosIHOM Mepe

obecneymBaloLne BO3NOXEHHbIE HA HUX YHKLNN:

1. Mpynna noanpoLeccoB OYUCTKN U AOOYUCTKM OT OpPraHUYecKUX coeauHeHun, coean-

HeHun asoTa n ocdopa: CHMKeHne cOpPOCOB BCEX LeneBbIX A4S JaHHOW rpynnbl 3arpsi3Hsi-

owmx selects (cM. Tabnuuy 4.12).

OTO6paHHbIe TEXHONOINNMM OTHECEHbI K ornpeaefieHHbIM YCNMOBHbIM rpynnamMm BOAHbIM

006BHEKTOB, UCXOAA M3 COOBpPaKEHU IKONOr0-aKOHOMNYECKON 3(PEEKTUBHOCTU MHBECTULMM

BO 13GexaHune HepaLmMoHarnbHbIX 3aTpaT 1 NoTpeGrneHns pecypcos.

259




Tabnvua 4.12 — lNepeyeHb HOT 04NCTKM 1 JOOYNCTKMN OT OpraHNYEeCKUX COeaUHEHNI, COeOMHEHNI

asoTta un docpopa

O6o3Ha4veHne kaTeropum
3konornyeckue ycrnosusi B BOOHOM OObek-
TexHonorun BOAHOro obbekTa
Te
MO 3KOJIOTMYECKMM YCIIOBUSAM

BH Ocobble ycrnoBusi No cogepXaHuio asota u r

docdopa B BOAHOM 06 bekTe
BH[, Ocobble ycroBusi no coaepxaHuto doc- r

dopa B BOOHOM 0ObEKTE
BHOB® OKOmorMyeckn ycrtomumBble BOAHblE 00b- B

eKThbl
BHOB®-A, BHOX® OcHoBHas rpynna BogHbIX 0OBbEKTOB [5)
(BHOBX® / BHAB®-A / Hanbonee oxpaHsemble nnu Hambonee yAs-
BHOB®) + (® / OP) BMMbl€ BOAHblE 0O bEKTHI A
BHO + ®P

Takum obpasom, TexHonorns BO He cooTBecTByeT Kputepusam HOT ans obbekTos,
OTHOCUMbIX K 1-i KaTteropuu, TexHonornsa bH — ona Bcex HOBbIX 06BHEKTOB (KpOME BO3MOX-
HbIX CUTyaumn cbpoca B BogHble 00bekTbl kKateropum IN).

2. Noanpouecc obeasapaxmBaHus. LleneBon OyHKUUM — NOSHOW AE3NHEKUUN OT
BCEX MUKPOOMONOrMYeckmx 3arpsasHeHnn yaoBrneTBopsieT ToNnbko YP-obes3zapaxmsaHme. OHO
Xe obecneunBaeT aKonormyeckyo 6esonacHocTb AaHHOro noanpouecca. Bee kputepun HAOT
BbIMOJTHAKOTCS.

O6e33apaxmBaHme XJIOPOM U XFOp-peareHTamu He COOTBETCTBYIOT kputepusm HOT
AN BHOBb CO3[aBaeMblX COOPYXEHUN, Kpome obe33apakmBaHusi TMNOXIOPUTOM HaTpuUsi Ha
MarnbiX 1 CBEpXMarbix o0bekTax.

3. Mognpouecc crabunusauun ocaaka.

Kputepuam HOT cooTBeTcTBYIOT aHaspobHas ctabunusauymnsa xXunakmx ocagkos (MeTta-
HOBOE cOpakmBaHMe), KOMMNOCTUPOBaHNE 0DE3BOXEHHOIO ocajka.

Kpome Toro, doyHKumsa ctabunusaumm BbINOSHAETCA NPU MCMNOMb30BaHUN TEXHONOMI
CYLLKN U CXUraHus.

A3pobHasa cTabunmsaums XuaKMX oCagkoB He yaoBneTtBopsieT kputepuam HAOT, kak

ManoaddEeKTUBHbLIN U S3HEPrOEMKUI NpoLiecC.
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4. MNognpouecchl yMeHbLLEHNA Maccbl ocagka.

Kputepuam HOT cooTBETCTBYHOT MexaHU4eckoe 06e3BOXMBaHUE, a Takke MOACYLUKa
N BblOepXXKa ocagkoB, 06paboTaHHbIX (PrOKyNsaHTaMKU, Ha UMOBLIX NMOLWaaKax B €CTECTBEH-
HbIX YCMOBUSIX.

Moacywka n BblAepXka OCaZKoB Ha WIOBbIX MAOLLA[KaX B €CTECTBEHHbIX YCNOBUSAX
(6e3 npumeHeHus peareHTOB) He ygoBrneTBopsaeT kputepuam HOT ons Bcex HOBbIX 06bEKTOB
n onsa Bcex 06beKToB, HAYNHAA C KPYMHbIX.

TexHonornyeckme nokasaTenn TEXHOSOMMN TEPMUYECKON CYLLKM U CXKUraHUA Ccylle-
CTBEHHO NPEeBOCXOAAT TakoBble AN npoueccoB 06e3BoxmBaHNA. OQHaKo € y4eTOM 3KOMOro-
3KOHOMMYECKON IPPEKTUBHOCTM (MO CHWKEHMIO MacCbl Ocajka Ha eguHuuy 3aTtpaT) OHuU
MHOIFOKpaTHO yCTynawT MeTofam obe3BoxuBaHus. Tem 0Bonee, 4YTO NpU MUCMNOMb30BaHUN

ocagka (yoobpeHun, NoYBOrpyHTbI) CHUXKEHME MACChl HE SIBMSIETCHA CaMOLEeNbIo.
4.4.2 Onpepenenne HOT ana NCB

B Tabnuue 4.13 npuBeaeH cpaBHUTENbHbBIA aHann3 coOOTBETCTBUA TEXHOMOMMN OYNUCT-
kn NCB kputepusam HOT, kpome Tex, 0 COOTBETCTBMM KOTOPbLIM CKa3aHO B Hadane pasge-

nad.A.

Tabnuua 4.13 — CpaBHUTESNbHbIN aHanNu3 cOOTBETCTBUA TexHonormn ounctku NCB kputepmam HOT

CooTBeTCTBME OCHOBHbLIM Kputepuam onpeagenexms HOT *

O dhekTnBHOCTL
peLleHns
3KONOrMYecKnx OkoHomunyeckasa acdhdek- | NpumeHeHne pecypco- u
TexHonorun PP P pecyp
npobnem. TMBHOCTb €€ BHeJPEHUs U | SHeprocbeperawLmx me-
YpOBEHb HEFATUBHOTO akcnnyaTaumm TOO0B
BO34EeNCTBUS
Ha OKpyxaloLLyto cpefy
OTpeneHne KPpynHbIX | PewaeT Tonbko npobne- | HeGonblune kanuTanbHble | He TpebytoT 3Heprum  m

BKIIIOYEHUA B LUMTOBbLIX My  YyOaneHust  rpyObixX | BMOXEHWS W 3KChryaTa- | pecypcoB
3arpaxaeHusax (LLU3) BCMMbIBaKOWMX W oceda- | LMOHHbIe 3aTpaThl
ownx  npumecen  (Ha
90 %). MwuHnmansHas
aheKkTMBHOCTL  yaane-

HUA HedbTeNpPOayKTOB
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TexHonorum

CooTBeTCTBUE OCHOBHLIM KpuTepusM onpegeneHma HOT *

O heKkTnBHOCTL
peLleHns
3KOJOrMYECKMX
npobnem.
YpoBEHb HEraTUBHOMO
BO3AEeNCTBMSA

Ha OKpyXaloLLyto cpeay

OkoHoMuMyeckas adhek-
TMBHOCTb €€ BHEAPEHUA U

JKCnJyaTaumm

MprMeHeHWe pecypco- 1
3HeprocGeperaLmx me-

TOOOB

OrtcravBaHue B npyaax — | PagnkanbHo pelwaet | 3HaunTenbHble KanuTanb- | He TpebyoT aHeprun un
otcTonHmkax (MO) TONbKO Npobnemy yaarne- |Hble BRoXeHus. HeBbICO- | pecypcos

HUS rpybbIX oOcedaloWwmx |Kue  3KCnnyaTauuoHHbIe

nprvMecen. 3aTparthl

Huskas addekTMBHOCTb

yOaneHuss  B3BELUEHHbIX

BewecTs 2. Ypanenve

HeddTENpPoOaoyKTOB  MWHU-

MarnbHO
ToHkocnovHoe oTcTamBa-|CywecTBeHHas  addek- | BHaumTenbHble Kanutanb- | He TpebyloT  aHeprum
Hue (TO) TUBHOCTb yOaneHus | Hole BnoxeHus. HeBbICO- | pecypcos

B3BELUEHHbIX BELIECTB W |KWe  3KChnyaTauuoOHHbIe

HedTENpPOOYKTOB 3aTparthl
dunbTpoBaHne oTcTOsH- | CyllecTBeHHas  addpek- | HeBbicokne kanutanbHble | He TpebytoT aHeprun. 3a-
HOM BOAbl Yepe3 KacceT- | TMBHOCTb yoaneHust | BnoxeHusi. CpegHue 3KC- | MeEHa 3arpy3ku B kacceTax

Hble (KoanecuupytoLine)

punbTpbl (KO)

B3BELUEHHbIX BeLecTB W
HedTenpogykToB. OgHako
HM3Kass HagexHoCcTb pa-

60Tbl UNbTPOB

nnyaTtaunoOHHbIE 3aTpaThl

dursunko-xmmmnyeckas

ouYnCTKa MeTodamMu TOH-
KOCNOWHOro OTCTauBaHus,
dnoTaunm UNN  KOHTaKT-
HOM chunbTpauumn ¢ npea-
BapuUTErnbHOW peareHTHoMu

obpaboTkon

3HauuTenbHas

adpek-
TMBHOCTb yaaneHus
B3BELUEHHbIX BELLECTB U

HedpTenpoayKToB

3HaunTenbHble Kanutanb-
Hble BRoXxeHusi. Bbicokue
3KcnyaTtaynoOHHbIe 3a-

TpaThbl

MuHumym  aHeprun. Cy-
LLLeCTBEHHbIN pacxon pea-

reHToB
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TexHonorum

CooTBeTCTBUE OCHOBHLIM KpuTepusM onpegeneHma HOT *

O heKkTnBHOCTL
peLleHns
3KOJOrMYECKMX
npobnem.
YpoBEHb HEraTUBHOMO
BO3AEeNCTBMSA

Ha OKpyXaloLLyto cpeay

OkoHoMuMyeckas adhek-
TMBHOCTb €€ BHEAPEHUA U

JKCnJyaTaumm

MprMeHeHWe pecypco- 1
3HeprocGeperaLmx me-

TOOOB

®PUTOOUMCTHbIE  CUCTEMbI
(POC)

3HauuTenbHas

addpek-
TUBHOCTb yoaneHua
B3BeLWIEeHHbIX BewecTB "
HedTenpoaykToB B nepu-
0, YCTOMYMBLIX MONOXMN-

TenbHbIX TEMMNEPATYP.

3HaunTenbHble Kanutasnb-

Hble BIOXeHusa. Bbicokas

nnowaasb. HeBsbicokne
3KcnnyaTauuoHHble  3a-
TpaTbl

He TpebyoT aHeprun un

pecypcos

HeadhdekTnBHbI ans

oumncTkm Tanbix NCB
MpumeHeHne anxopHum B | 3HaunTenbHad  addpek- | 3HauuTenbHble kanuTanb- | QHepronoTpebneHne Ans
npygax-oTCTONHMKaX TUBHOCTb yaaneHusi | Hele BRNoxeHusi. HeBbICO- | cOXpaHeHus KynbTypbl
(MO-3) B3BELUEHHbIX BELECTB W |KMe  3KCMryaTauMOHHbIE | SNXOPHMM

HedTenpoaykTos. Mepwuopa | 3aTpaTsl

NPUMEHEeHUss  orpaHuyeH

2-5 Mec, B 3aBUCMMOCTU

OT KNUMaTU4YECKOMN 30HbI
dunbTpaums Ha 3epHu- | Boicokasa adpdekTnBHOCTL | Boicokue KanuTanbHble | CylecTBEHHbIN  pacxof

CTbIX 3arpyskax, C peareH- | yaaneHus  B3BELUEHHbIX | BMOXEHUss W 3KCMnyaTta- | aNekTpoaHeprum (Takke u
Tamu unu 6es (P/PP) Bewects. Kak npaBuno, | LMOHHbIE 3aTpaThl peareHToB —  npu  UX
KaKk NpoOMeXyToyHas cTa- NPUMEHEHNI)
ONs OYNCTKM nocre oT-
cTauBaHus 1 nepepg copb-
LUWOHHBbIMW ounbTpamm
CopbunoHHble  unbTpbl | Beicokas addekTnBHOCTL | Bicokue KanutanbHble | Bbicokun pacxog anek-
(CP) yaaneHns HedgTenpoayk- | BoxeHus. OyeHb BbICO- | TPOSHEPrMM, peareHToB,
TOB. KMe  9KCcnyaTauMoHHble | copbeHTa
O6pasoBaHue oTpabo- sarparsl

TaHHoro copbeHTta

2 MoxxeT ObITb BbilLE, B 3aBUCMMOCTU OT pa3mMmepoB noceneHna, CoOCToAaHNA U TUNOB roOPOACKUX MOYB.
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Mo pesynbTatam CpaBHUTENbLHOINO aHanus3a npumeHuTenbHo K obbektam OC [1CB
BblAeneHbl cnegyowme YpoBHM TEXHOMOIMI, NO COOTHOLUEHUIO 3O(EKTMBHOCTM 1 3aTpar:

1. MNpynna nognpoLeccoB OYMCTKM OT B3BELUEHHbIX BELLECTB U HEPTENPOAYKTOB

OTobpaHHble TeXHONorMM OTHECEHbl K onpefeneHHbiM B Tabnuvue 4.14 ycrnoBHbIM
rpynnamM BogHbIM 0OBbEKTOB NCXOASA M3 COODpaKeHUIn IKONOro-aKOHOMMYECKON 3hPeKTUBHO-

CTW UHBECTMUMI BO n3bexaHune HepaunoHalibHbIX 3aTpaTt n n0Tpe6neH|/|$| pecypcosB.

Tabnvua 4.14 — lMNepeyenb HAT ounctkm MNCB

O6o3Ha4veHne kaTeropmm
JKonornyeckme ycrnosus
TexHonornm BOAHOro o6bekTa
B BOOHOM 0ObekTe
Mo 3KOJTOTMYECKMM YCIOBUSIM

OXTO 3KOMnornyeckn yctonumBble BOAHbIE OOBEKTbI B
OXTO + @ / KO, nnbo OcHoBHag rpynna BogHbIx 06beKToB [5)
TO + dOC

OXTO +d + CP Hanbonee oxpaHsiemble MM Haubonee ys3Bu- A

Mble BOAHbIE OOBbEKTDI

OTHOCUTENBHO ApPYrMxX MNpoaHanM3MpoBaHHbIX TEXHOMOMMN MOXHO KOHCTaTMpOBaTb
cnegywulee:
- L3 — Hepoporve coopyxeHusi, HO uMmerume bonee 3CTETUYECKUIA, YEM IKOIIO-
rmyecknin apdexT;
- MO — pocTaToyHO OOPOrocTosLLME COOPYXEHUA, obnagatolme HEBbICOKUM ad-
doekTom;
- TO — cToMMOCTb BbllWe, HO 3 MEKTUBHOCTb HEQOCTATOYHA BbICOKA;
- MO+3 — orpaHnyeHHas KnMmaTuyeckasi 30Ha NPMMEHEHUS.
2. Noanpouecc obes3apaxnBaHns
Bcem kputepuam HOT cooTtBeTcTBYyeT TONbko Y®-o6es3zapaxuBaHne. OHO Xe eauH-
CTBEHHbIN NPUMEHAEMbIN NpoLecc.
3. Mognpouecc o6e3BoXxMBaHNA ocagka
YuutbiBaa Hebonbwme macwtabbl OC CB, ctabunbHocTb obpasytowerocsa B 1O un
TO ocapgka, BbICOKOE coepXaHne B HEM CyXOro BeLLeCTBa, XOpoLune BO4OOTAAoWMne CBON-
CTBa, MeCcKoBble MoLagKkn, ucnonb3yemMmble A5s NOACYLUKU BbIFPY>XaemMoro ocagka BrnosiHe
yoosrneTBopsatoT kputepusam HOT, He oka3biBas BblpaXXeHHOro HeraTMBHOrO BO34EeUCTBUS Ha
OKpYyXatoLlyto cpeay.
Ocapfok OT npoueccoB OU3MKO-XMMUYECKON OYUCTKM B CUIY YCITOBUI CBOEro obpaso-

BaHNA MeHee KOHUEHTPUpOBaH, €ro BogootaoaroLimne cBOMCTBA XyXe, a KOJlin4eCTtBO Kak Mo
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obbeMmy, Tak U MO CyxoMy BeLlecTBY CywlecTBeHHO Oonblie. C y4eToM 3TOro, KpUtepusam
HOT yooBneTBOpsieT TEXHONOrMA MexaHn4eckoro 06e3BoXXMBaHUA ocagka, NosTy4YeHHOro npu

um3mnko-xmummnyeckon obpaboTke, NGO ero 06e3BOXKMBaHNS B FEOKOHTENHEpaX.

Paspgen 5. Haunyywume gocTynHble TEXHONOrnn
HAOT 1

HOT B yacTn nnaHMpoBaHUA MHBECTULUUM U Bbl4ayM 3a4aHUN Ha NPOEKTUPOBaHWe, Ha
MoAepHu3aumio 1 passutme cywecteyowmx OC CB aBnaeTcs onpegeneHne nepcrnekTns-
HbIX pacxogoB Ha OCHOBaHUM PaKTUYECKUX OaHHbIX NO AWHAMWUKe yAesibHOro BogooTBene-

HWSI ¥ YACTIEHHOCTW HaceNeHWsi MOCeNeHus.
HAOT 2

H,D,T B 4aCTWU KOHTpPOJIA4 (bOpMI/IpOBaHI/IFl COCTaBa CTOYHbIX BO4, HE OTHOCALLUUNXCA K XKWN-
JIOMY CEKTOpY, ABNAEeTCA UCNoJsib3oBaHNE BCEX (C y4yeToM I'IpI/IMeHVIMOCTI/I) mMeTonosB, nepe-

YyncneHHbix B Tabnuue 5.1.

Tabnuua 5.1 — lNepeyeHb meTogos ans HAT 2

O6bnacTtb NnpuMeHeHNnda MmeToda Kak

Ne MeTon
HOT

a |Hannuune yTBEPXOAEHHOro B YyCTaHOBJIEHHOM MOpAOKe U OO0JDKHaA yHMBepcaﬂbeIVl
peann3auna roanvyHoro niaHa KOHTposAa 3arpA3HEHHOCTU CTOYHbIX
Bo4 aboHeHTOB, obecnevnBaroLLEro 6e3yCJ'IOBHbIl7I npunoputeT ansa
KOHTPOIA CTOYHbIX BOA aboHeHTOB, MOTEHUMAaNbHO OMacHbIX And

LICB v BogHbIx 06bEKTOB

© |Hapgnexauwas paboTta ¢ aboHeHTaMn B pamkax OENCTBYHOLLErO 3a- | YHMBEpPCasbHbIN
KoHogaTenbCcTBa no obecneyeHno MMM HopmaTueos cbpoca B LICB
3arpsA3HSIOWLMX BeLLecTB, YCTaHOBMEHHbIX MO KPUTEPUID Heaomny-

LweHusa npudnHeHunsa spega LICB

B |Hagnexauwas paboTa c aGoHeHTaMKn B paMKax OelCTBYIoLEero 3a- | YHuBepcanbHbii
KoHOOaTeNnbCTBa MO OCYLECTBNEHWI0O VMU pasfderieHnst NMoToKoB
NPOM3BOACTBEHHbIX CTOYHbIX BOA U MOBEPXHOCTHLIX CTOKOB (B MO-
ceneHusax, oBopyOoBaHHbIX CUCTEMaMW OTBEAEHMSI MOBEPXHOCT-

HbIX BOZ)

265



O6nacTtb NnpMMeHeHUs MeToda Kak

Ne MeTon
HOT

r |Hagnexawasn pabota ¢ aboHeHTaMu B paMkax OeUCTBYIOLLEro 3a- | YHuBepcanbHbIn
KoHoOaTenbCcTBa Mo HedonylleHuto cGpoca B LEHTpann3oBaHHYo

CucrtemMmy BogoorteseaeHnAa He3arpAa3HeHHbIX BO4

A | HanpaBneHue Ha ouncTky He meHee 70 % rogoBoro ob6bema NCB | Tonbko gns obvektoB LICB, npegn-

Ha3Ha4eHHbIX ans npyema MNCB

e |PasgeneHune noToka CTOYHbIX BOA Ha 3arpsi3HEHHYH U YCIOBHO Yu- | Torbko anst o6bekToB LICB MNMC

CTYt0 4acTu, Co COHPOCOM YCITIOBHO YMCTON 6E3 0UMCTKU

HAOT 3

HOT B YacTW KOHTPONs MNOCTYNalLMX Ha OYUCTHbIE COOPYXKEHUS CTOYHbIX BOL W
cbpoca OYNLLIEHHBIX CTOYHBIX BOJ, SIBMSIETCS UCMNOMb30BaHWe Bcex (C y4eTOM NPUMEHMMOCTH)

MeToadoB, NepevyncrieHHbIX B Tabnuue 5.2.

Tabnwuua 5.2 — NepeyeHb metoaos ans HAOT 3

O6nacTb NnpUMeHeHUa MmeToaa Kak

Ne MeTtog
HOT

a |Hanuune n Hagnexalwasa akcnnyatauus npnubopoB M3MepeHus pac- | YHMBepcanbHbI
Xo04a NocTynarwmx (MNn OYMLLEHHbIX) BOA, NPUrOAHbIX K MPpUMeEHe-

HUIKO Ha CTOYHbIX BOAAX U UMEKLLNX COOTBETCTBYOLLME aTTeCcTaThbl

6 |Hanuune u cobniogeHne nporpamMmmbl NPOU3BOACTBEHHOIO KOHTPOMS | YHMBEPCAIbHbI

KayecTtBa BOA

B BbinonHeHne 0T6opa I'Ip06 CTOYHbIX BOA B COOTBETCTBUMN C AaTTECTO- yHMBepcaJ’IbelVl

BaHHbIMN MeTOANKaMU

r Wcnonb3oBaHue gns npobootbopa aBToMaTudecknx npobootbopHu-|Ana OC MCB oT kpynHemwmnx 2

n
KOB, UCIMOJIb3yEMbIX B pexnme HaKONUTENbHOMN CyTO‘-IHOIZ I'Ip06bl, OT- | Bbllle
6MpaeM017| nponopunoHarnbHO pacxoay noctynarwmx (MJ'IM O4unLLEeH-

HbIX) BOA,

4 | BbinonHeHve aHanv3oB Npo6 CTOYHbIX BOA B OpraHv3auun (nogapas- | YHUBepcarnbHbIi
AerneHun), uMeroLlelri CoOOTBETCTBYIOLLME aTTecTaTbl, aHanu3oB rMo-
CTYMalLWMX CTOYHbIX BOA MO BCEMY MEPEYHI0 NokasaTesiei, KOHTPo-
nMpyeMbIx Ha cbpoce M OOMONHUTESNBHO MO BeLecTBaM, npakTuye-
CKM OTCYTCTBYIOLLMM B CTOYHbIX BOAax, HO obpasytoLmnxcs B npo-
Llecce OYUCTKM CTOYHBIX BOA, (TONbKO AMs OYULLEHHbIX BOA), C yCTa-
HOBIMEHHON NePUOANYHOCTLIO, OnpeaensieMoi C y4eTOM NponU3BOaM-

TENbHOCTN COOPYKEHUIN
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MeTon

O6nactb NPMMEHEHNA MEeTOAA Kak
HOT

BbinonHeHne aHannsos I'Ip06 nocTynarowmx CTOYHbIX BOA OONONHN-

TENbHO Ha cofepkaHve asoTa 1 poccopa no obLMM dhopmam

[ns OC 'CB ot 60nblnx 1 Bbille

Ob6ecneyeHne xpaHeHUs1 B XOnoaunbHUKe pe3epBHOM Mpobbl (YacTb
0oTOGpaHHOM exXegHEBHON MpoObl CTOYHbIX BOA) B TeueHue 7 gHew
ONs BO3MOXXHOCTM TLUATENbHOIO KOHTPOMS B CllyYae BO3HUKHOBEHUS
npobnem, CBSA3aHHbLIX C TOKCMYHOCTBK CTOYHbIX BOA WK OpPYrMMuU

npoABreHnAMN 3annoBbIX C6pOCOB 3arpA3HArLWnX BeLLeCTB

Ona OC I'CB, Ha KkoTopbIXx OTMe-
YyatTcs NpoGnembl C 3annoBbIMU
c6pocaMnm  OT  MPOMBILLMEHHbIX

aboHeHTOB

Hapnexalwas dwmkcaumsi, xpaHeHne, aHanu3 nHgopmaumm o Konu-
YecTBe W KayeCTBe MOCTYMaLMX CTOYHbIX BOL B COOTBETCTBUM C

TEeXHONOrm4ecknm pernameHTom

YHuBepcanbHbIn

2 3aecb 1 ganee BO BceM pasfgene Kateropmm KpynHOCTHn oC NPUMEHEHbI B TEPMUHOJI0TUN, I'IpVIHS-ITOVI B

BbICOKYKO NMpon3BOANTENIbHOCTb

pasgene 1 (cm. Tabnuuy 1.18). Mpu 3ToM 3anuck, HaNpUMep, «40 KPYMHbIX BKIOYMTENbHO» 03HaYaeT, YTo
061acTbio NPUMEHeHUs ABMSAOTCA BCe 00BbEKTLI, KOTOPLIE MO NPOV3BOAUTENBHOCTU ABNSIOTCSA KPYNHBLIMK, NK-
60 MMET MEHbLLYIO NPOU3BOANTENBHOCTL. 3anMChb «OT GOMbLLMX U BbilLe» 03HaYaeT, YTo obracTbio npumMe-

HEHVs1 ABNAOTCHA BCE 00BHEKTHI, KOTOPbIE MO NPON3BOANTENBHOCTU ABNAOTCA GonbwmMn, NM6o nvetot donee

HAT 4

HOT B yacTn npuMeHeHus Hagnexawmx TexHonornn ounctkn CB aBnseTcs ncnonb-

30BaHMe BCEX (C y4ETOM NPUMEHNUMOCTN) TEXHOMOIMI, NepeYnCrieHHbIX B Tabnuue 5.3.

Tabnuua 5.3 — lNepeveHb TexHonorun ana HAT 4

TexHonorus/meToq, O6nacTb npumeHenunsa kak HOT

YpoaneHue rpybogmucnepcHbix npumeceit U3 cTou- | YHMBepcarnbHas
HbIX BOA A0 OCHOBHBLIX TEXHONOIMYECKMX cTaaui

O4YNCTKN

OTMbiBKa OTOPOCOB OT B3BelUeHHbIX BellecTB c|[Ons OC 'CB oT cpeaHux v Bbille

LUenblo MOBbICUTL UX CTAbOUNBHOCTbL W COKpaTuUTb

HeraTMBHOE BO3EMCTBME Ha OKpYXKatoLLyto cpeay

OcBeTneHme CTOYHbIX BOA4 B npegenax, | Ons OC CB ot 60nblwunx U Bbille

He yxydlwarwLwmx yganeHue asota u goccopa npu

nocrneaytoLlein 6MonorMyeckon oumncTke

Buonornyeckas oumncTka, cooTBeTcTBytowwasi kpyn-| Ons scex OC CB, kpome no3vuum €) aaHHon Tab-

HocTU obbekTa M ycrnosBuaMm cbpoca (B COOTBET-| NUubI
cteun ¢ HOT 7 v HAOT 8)
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TexHonorus/meTon

O6nactb npumeHeHusa kak HOT

[ooumncTka (TpeTuyHasa o4ncTka), B COOTBETCTBUM C
HOT 9

Tonbko npu cbpocax B BOAHble OOBEKTbI KaTero-

pun A Y nns Bcex OC ICB, KpoMe cBepxmarbixX

Hebuonornyeckass odMcTKa CTOMHbIX BOA B MecTax

nepuoanyeckoro npebbiBaHUs nepcoHana u (1nm)

Ons ceepxmanbix OC MCB, ¢ nocTynneHnem Ha Hux

pacxofda CTOYHbIX BOA, (hOPMMUPYIOLLUMMCS CE30HHO,

OTAbIXaloLWmnX He Gonee 100 gHel B rogy. Kpome cbpocoB B Boa-

Hble 00bEeKTbI KaTteropumn A

ObGes3apaxnBaHne OYMLLEHHBIX BOA C WCMOMb30- | YP-06myyYeHne — yHMBepcarnbHas

BaHMeM Y®-obnyyeHusi, nmMbO  rMNOXIIOPUTOM

O6e33apaxuBaHve rmnoxropuToM HaTpUst UMK UHbI-
HaTpPUS UM UHBIMU XTNIoppeareHTamMmu (He XnopoMm) MU XTIOppeareHTaMin Ge3 [exnopupoBaHKs — Ha Cy-
LLECTBYIOLLMX OObeKkTax A0 BOMbLUMX BKIKOYNTENBHO,
Ha PEKOHCTPYUpPYEMbIX o6bektax? — 40 HEGOMbLINX
BKITIOYMTENBHO, Ha HOBbIX OObEKTax — [0 MarbIxX

BKITHOYUTETIbHO.

O6e33apa>|<V|BaH|/|e FTMNOXJIIOPUTOM HaTpUA U UHbI-
MU XnoppeareHtamm C Haanexawnm aexrnopupoBa-
HMEM — Ha Bcex obbekTax ao KPYMNHbIX BKNIOYUTEIb-

HO

2 3pecb n ganee C(*)epbl NPUMEHNMOCTHN KaTeI'OpVII7I A-T MCMOJNb3YyOTCA NPU HarmM4nnm COOTBETCTBYHOLLEIO
HOpMaTMBHO-MpPaBOBOIo 000CHOBaHMS. o nx NMPUHATUA KO BCEM obbekTam cnenyet NPpUMeEHATb HOT, npuee-
OEHHble B JAaHHOM pasaene ana Kateropun b.

Wcnonb3oBaHue onsa Bcex oobektoB HOT aonsa kateropmm A, yuuTbiBasi NOBCEMECTHOE pacnpocTpaHeHne
06BbEKTOB NogoTpacnu, He cooTBeTCTBYET onpeaenexHutio HAOT B ctaTbe 28.1 219-O3 Kak HAMMEHbBLUETO YPOBHS
HeraTMBHOrO BO3AEWCTBMS Ha OKPYXaloLylo cpefy B pacyeTe Ha eguHuuy ... BblNOfHsAemMon paboTbl, T.K. He
obecneuunTt ans nogotpacnu n 6accernHoB BOAHbIX 06bEKTOB TpebyeMbIi HAaUMEHbLLMIN YPOBEHb BO3AENCTBUS.

2 3neck 1 Janee nog HOBbIMU OGBEKTAMM (coopyxeHnsiMm) nogpasymeBaloTCad 0ObEKTbI, CO3AaBaeMble
MO 3a4aHuio Ha NPOEKTMPOBaHMe, COCTaBIEHHOMY AJ11 HOBOTO CTPOUTENbLCTBA, N0 PEKOHCTPYMPYEMbIMU 0O b-
ekTammn (coopyxeHussmn) — obbekTbl, co3gaBaemble No 3a4aHuI0 Ha NPOEKTUPOBaHMe, COCTaBNEHHOMY ANS pe-
KOHCTPYKUMKN, OTHOCALLEeMYCS K 06BbekTy B uernoM, nubo k nognpoueccy, A5 KoToporo obnactb NpuMeHeHus
kak HOT ykasaHa C gaHHbIM OrpaHuyeHveM. 34ecb U Jarnee orpaHuyeHve obracTv NPUMEeHEHUss TEXHONOorun
(meTona) kak HOT o3HavaeT HeobsA3aTENbHOCTL NMPUMEHEHUS OAHHOW TeXHonorum (Metofda) BHe yKasaHHOM
obnactn npumeHeHus. Vcnonb3oBaHue TexHonorun (Metoga) BHe obnactu npumeHeHuss HOT He o3Havaer
HecooTBecTBUA aaHHon HOT, ogHako He pekoMmeHayeTcs

B Tabnuue 5.4 npuBeaeHbl TexHonornveckne nokasatenu ana HAOT 4e «Hebuonoru-
yeckasd O4YMCTKa CTOMYHbIX BOL B MecCTax nepuoamyeckoro npebbiBaHus nepcoHana u (unwu)

OoTAbIXakoLWnX».
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Tabnuua 5.4 — TexHonorndeckne nokasatenu ansa HOT 4e «Hebuonornyeckasa o4ncTka CTOYHbIX BOZ,

B MecTax nepuogmnyeckoro npebbiBaHns nepcoHana n (Unu) oTabiXatoLwmx»

TexHoNnorn4yecknin nokasartenb: KOHUEeHTpauua 3a-

rPSI3HSIIOLLIENO BELLLECTBa B OUYMLLEHHOM Boae

3HaueHwe, mr/n, He Gonee *

)

KoHUeHTpaLuus B3BELUEHHbIX BELLECTB 15
KoHueHTpauua BIKs 25
KoHueHTpauua XIMK 80
KoHueHTpauna gpocdgopa dgocartos 1

b YKasaHHble 3Ha4YeHns npuBeaeHbl Kak cpeaHerogoBble.

HAT 5

HOT B yacTn npuMeHeHnsa Haanexawmx TexHonornn ounctkm NCB sBnseTca ncnonb-

30BaHME BCEX TEXHOMNOMI, NEPEeYMCrieHHbIX B Tabnuue 5.5.

Tabnwuua 5.5 — NepeyeHb TexHonormn ana HAT 5

Ne TexHonorus O6nactb npumeHenuna kak HOT
a |[lpeaBapuTtenbHas MexaHuyeckast O4MCTKa NOBEPXHOCTHOMO CTO- |YHMBepcarnbHasi
Ka OT KPYMHbIX MEXaHU4eCKMX NpumMecer u mMycopa MeTodoMm
NpoLEeXnBaHNs
6 |Pa3sgeneHve NoToka CTOYHbIX BOA Ha 3arpsi3HEHHYH M YCMOBHO YHMBepcarnbHas
YNCTYD YacTu, co cOpocoM nocrnegHen B BOAHble OOBEKTHI.
HanpaBneHnve Ha ounctky He meHee 70 % rogoBoro obbema
MCB, obpa3syroLmMxcs Ha TEPPUTOPUUN NOCENEHNIA
B | Ounctka 3arpA3HEHHOro CTOKa OT TSKENbIX MUHEpanbHbIX Npu- |YHMBepcarnbHasi
Mecel (neckoynaBnvMBaHWE) B NMPOTOYHbIX MECKONIOBKAax pasnmy-
HOro TUMa UNN BO BXOL4HOW CEKLUMM aKKyMYIMpPYOLLEro pesepBya-
pa
r | AKKyMynupoBaHue 1 yCpedHeHWe 3arpa3HeHHOW 4acTu MocTyna- | YHUBepcanbHbIv, Ha HOBbIX OOBbeKTax.
owero pacxoga (MoxeT OblTb COBMELLEHO C MeXaHWYECKON [insi OC MCB [0 HEBOMbLINX BKOUM-
O4UCTKOM) TENbHO [JOMyCcKaeTCcs MCMoNb30BaHue
NPOTOYHBLIX CUCTEM OYUCTKU
O | MexaHu4yeckas o4McTka OT B3BELUEHHbIX BELLECTB U HedTenpo- | YHMBepcanbHas, ¢ y4eToM TOro, 4To
OYKTOB METOLAOM OTCTamMBaHUA Heuenecoobpa3Ha npu MUCNOMNb30Ba-
HuM HOT 6a
e | ObGes3apaxuBaHme O4nLLEHHbIX BOA YP-06nyyeHnem Y®-06nyyeHune - yHMBepcarnbHasi
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Ne TexHonorusa O6nactb npumeHeHusa kak HOT

X | ObesBoxnBaHne obpasyloLmMxcst 0CaaKkoB Ha UMOBbIX (NECKOBbIX) | YHMBepcanbHas
nnowagkax € MNOMOLLbI0 FEOKOHTEWHEPOB MIN MeXaHWYeCcKum

cnocobom

HAOT 6

HOT B 4acTn npumMeHeHns Hagnexaiwumnx TexHonorum odnctkm NCB sBnaeTca ncnonbe-

30BaHue, B gononHenve kK HOT 5, ogHON U3 TEXHONOMMIN, NepeYncneHHbIx B Tabnuue 5.6.

Tabnwuua 5.6 — NepeyeHb TexHonormmin ana HAOT 6

Ne TexHonoruns O6nactb npumeHeHus kak HOT

a | ®u3mKo-xummnyeckasi O4NCTKa CTOKOB OT B3BELUEHHbIX BelwecTB M| Ha HoBbix ob6bekTax, npu cbpoce B
HeTENPOAYKTOB METOAaMM TOHKOCTOMHOMO OTCTanBaHusl, rioTa- | BoaHble 06bekTbl kaTeropumn BY
LM NN KOHTaKTHOW chunbTpaLmm ¢ npeaBapuTenbHON peareHTHON

obpaboTkomn

6 | Puauko-xMMmyeckas odmcTka no 6a, ¢ nocrneayroLlen 4O0YUCTKOM | Ha HOBbIX obbekTax, npu cbpoce B
OBYXCTyneH4yaTon dunbTpaumen Ha 3epHUCTbIX M Koanecuupyto- | BOAHbIe 06beKTbl KaTeropmm B

LWMX punbTpax

B | MexaHnuyeckaa ounctka no 54, Guonornyeckas oumctka B UCKyc- | Ha HoBbIx obbekTax, npu cbpoce B

CTBEHHbIX UM €CTECTBEHHbIX YCITOBUAX BOAHbIE OOBbEKTHI KaTteropumm 51)

r Dun3MKo-XMMUYecKas odmncTka no 6a c nocnep,yrou.l,eﬁl poouuncTtkon | Ha HoBbIx obbekTax, npu C6pOCG B
d)MﬂpraLl,Vlel?l Ha [OBYXCTyneH4YaTblX 3€pHUCTbIX U COp6LJ,MOHHbIX BOAHbIE OOBbEKTHI KaTteropumm Al)

dunbTpax

4 | MexaHuuyeckasi ounctka no 5r, Guonorndeckas ovmctka B UCKyc- | Ha HOBbIX o6bekTax, npu cbpoce B
CTBEHHbIX UM ECTECTBEHHbIX YCINOBUSIX, C NOCNeayHLLEeNn 4OOYUCT- | BoAHblE OOBHEKTHI KaTeropum AY

Kon punbTpaumen B COpObLMOHHBIX UnbTpax

Ve y4eToM npumMmeYaHus Yk Tabnuue 5.3 n npumMeYaHms 2 k Tabnuupl 5.8

B tabnuue 5.7 npuBeaeHbl TeXHoMNornyeckne nokasarenu gna HOT 6.

Tabnuua 5.7 — TexHonornyeckune nokasartenu gna HAT 6

TexHonornyeckuit Envnuua 3navenme ans HAT V2, He Gonee
nokasartenb n3mepeHus 6a 66 68 6r 6n
B3BelleHHble BellecTBa Mmr/n 15 8 15 5 5
HedTenpoaykrhbl mr/n 2 1 0,5 0,3 0,1
XK Mr/n 60 50 40 30 30
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TexHonornyeckuit EnvnHuua 3naverue anst HAT V2, ne Gonee
nokasaTernb N3MepeHnst 6a 66 68 6r 61
BIMKs Mr/n 12 10 8 5 5
docdop mr/n 1 1 0,5 0,5 0,5
doccpatoB

2 YKasaHHble 3Ha4YeHns npuBeaeHbl Kak cpeaHerogoBble.

2 Mpwn cbpoce B BOAHBLIN 06BEKT noanagatoLune nod 4encTene MexayHapoaHbIX cornallieHun TpebosaHmus
cornalleHnin NPUMEHSIIOTCS B TEX Cny4dasix, Koraa OHW XecTye AaHHbIX nokasartenen nnbo npeabsaBnaoTcs no

WHbIM BeLlecTBaMm (nokasartensam).

HAT 7

HOT B 4acTM NnpuMeHeHns Hagnexawmnx TEXHONOrMm GonorMyeckon OYNCTKM Ha 00b-

ektax OC 'CB, HaumHas ¢ 60nbLlunX, ABNSETCA UCNONb30BaHNE O4HOM U3 TEXHONOrMK, nepe-

4YncneHHblx B Tabnuue 5.8, ¢ yqyeToM yCJ'IOBI/II7I NMPUMEHNMOCTMN.

Tabnuua 5.8 — NepeyeHb TexHonormn gna HAT 7

TexHonormsa

Ob6nactb npumeHeHns kak HOT HAT (npw nc-

Nofib30BaHNK KakK 3aKniouYnUTENbHON CTagum

O‘-IVICTKM)l)

a Brvonornyeckasa ouncTtka ¢ HUTpUdrKaumen

Tonbko npu cbpocax B BogHble OOBLEKTHI KaTero-

pun o

6 Buonornyeckass ounctka ¢ HuUTpudmkaunen mn va-

CTUYHOW CUMYNbTaHHOW AeHUTpuduKkaunemn

WckniounTensHo Ans CylecTBYOLWUX 0OBbEKTOB,
cbpacbiBaloLLMX OYULLEHHbIE BOAbI B BOAHbIE
00bekThbl kaTteropuit b—I', Ha KOTOpbIX 3Ta TEXHO-
norns npumensietca n senuuuHa UMKO ., meHee
15 gocturHyta He nosgHee, 4Yem 3a 2 roga Ao
BCTYNneHns B cuny tpeboBaHun ob obasaTtens-
Hom nepexoge Ha HOT o6bekToB |- KaTeropun B
OaHHOW nogoTpacnu, u He Jonblle 7 neT nocne

9TOro cpoka.

B Buonornyeckas ouncTka c yoaneHnem asota

Tonbko npu 06pocax B BOAHble 0ObEeKTbl KaTero-

pumn I

r Ounctka ¢ Guonornyeckum yoaneHmemMm asota Wu

docopa

Onsa OC I'CB co cbpocom BoAHble 00bEeKThI kaTe-

ropuu B ?

O Buonornyeckas odnctka C yganeHumem asota u Xu-

MUYECKUM yaaneHuem ocdopa

IOna FCB co cbpocom B BOoAHble OOBLEKTHI KaTe-

ropvm B. [ina OC He kpynHee 6onbLumnx
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O6nacTtb npumeHeHua kak HOAT HOT (npw nc-

Ne TexHonorus MONb30BaHWM KaK 3aKnio4mMTenbHOM CTagmm
OYMCTKU
e Ounctka ¢ Ouonornyeckum ypanenmem asota u|[Ons OC 'CB, HaumHas ¢ 6onblwmnx, co cbpocom B

docopa ¢ aungocukaumen

X Ounctka ¢ Guonornyeckum yoanedHnem asota u

Guonoro-xuMmMYeckum yaaneHuem gocgopa

3 Ounctka ¢ Guonornyeckum yoaneHnem asota u

aodukaumnen

Buonoro-xummyecknm yaaneHuem docdgopa ¢ auu-

BOAHbLIE OOBbEKTDI KaTteropmnmm b

Y BbiGop Mexay TEXHONOMSIMU 7a 1 7B OCYLLECTBIISETCS PELUEHNEM YMOMHOMOYEHHOTO FOCy/4apCTBEHHO-

ro opraHa B obnactn OXpaHbl 0|<py>|<arou.|,e|7| cpenbl B COOTBETCTBUK C I'IOTpGGHOCTb}O BOAHOro obbvekra B 6umo-

F€HHbIX 3NIeMeHTax

2 3aecb 1 ganee HOT ons BogHbIX 00bEeKkToB yKa3aHHOI7I KaTeropunm ABnATCA T€ TEXHOJ10IMKn, ANnAa KoTo-

pbIX AaHHbIE YCNOBUSI NPUMEHEHUST ABNAOTCSA Hanboree XecTkuMu M3 gonyctumbix. Mpumep: HOT 78 — HOT

ana kateropun I, HOT 7r — ons kateropumn B, HOT 74 — ons kateropum b. [1ns ykasaHHOW kaTeropuu apyrue

TEXHOMOrmM, KOTopble YOOBNETBOPSAIOT eLle bonee xecTkum TpebosaHusam, 6yayT cooTBeTcTBOBaThH TpeboBa-

Huam HOT, HO npyMeHeHne nx Ha HOBbIX 06bekTax (Hanpumep, ncnons3osaHne HAT 74 B ycrnoBusax Kkatero-

pumn ) HeuenecoobpasHo. OHO 4ONOMHUTENBHO YMEHbLUWUT HeraTMBHOE BO34ENCTBME OT AaHHOro cbpoca

CTOYHbIX BOA4, HO nNpuBeeT K HepaunoHalibHOMY pacxogoBaHUIO CpeacTB, KOTOPbIe MO ObITb MHBECTUNPO-

BaHbl Ha Opyrnx obbekTax. ATo npuBeaeT K COXpaHEeHU 3HA4YNUTENTIbHO ©ornbluero HeraTMBHOIO BO34ENCTBMS

Ha OaHHbIN BOAHbIA BaccewH B LerioM, no CpaBHEHUIO CO CHMXXEHNUEM HEraTuBHOIo BO34eNCTBUS Ha OQHOM

00bekTe, Ha KOTOPOM NpnMeHeHa bonee Squ)eKTVIBHaFI, Ho Bonee Ooporocrodlaa TexHosioruna.

TexHonorndeckue nokasatenu HOT 7 ons ounweHHON BoAbl NOCE COOPYXeHU Bro-

NIOrM4YEeCKON OYUCTKM NpuBeaeHbl B Tabnuue 5.9.

Tabnuua 5.9 — TexHonormyeckne nokasatenu gna HAOT 7

TexHonorn4eckuii EnvHnua 3nauenvie ans HAT, He Gonee V2
nokasatenb n3mMepeHus 7a 76 7B Tr 70-73

KoHueHTpauns B3BELLEHHbIX BELECTB Mr/n 15 12 15 10 10
KoHueHTpaumsa BIKs Mmr/n 10 8 8 8 8
KoHueHTpaumsa XK Mmr/n 80 60 80 80 80
KoHueHTpaums aszoTa aMMOHMWMHBIX CO- Mr/n 2 2 2 1 1
neu

KoHueHTpauus a3oTa HATPaToB mr/n — 15 9% 93 9%
KoHueHTpaumsa azota HUTPUTOB Mmr/n 0,2 0,15 0,2 0,1 0,1
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TexHonornyeckui EanHnua 3nayenvie ans HAT, He Gonee V2
rnokasaTterb n3mepeHus 7a 76 7B r 70-73
KoHueHTpaums docdopa octartos mr/n - 2,0 - 1,0 0,7

Y YkasaHHble 3Ha4eHUs NpUBEAEHbI Kak CpeaHEerofoBbIe.

2 Mpu cBpoce B BOAHbLI 06BLEKT, NoAnaaatoLLme Noa, AeNCTBUE MeXOyHAPOOHbLIX COrmalleHuit, Tpe-
GoBaHMs cornalleHni MPUMEHSIIOTCSA, B TEX Crlyyasx, KOraa OHM XXecT4ye QaHHbIX nokasateneun, nnbo
NpeabaABNATCS NO UHbIM BellecTBaM (NokasaTtensim).

3 Mpy COOTHOLLEHMM KOHLUEHTpaLMM aMMoHunHoro asota u blKs 6onee 0,25 KoHUeHTpauuio asoTta

HUTPaTOB AOMNyCKaeTcsl NpuHMMaTh He 6onee 11 mr/n.

HAOT 8

HOT B yacTn npMMeHeHNsa Haanexawumx TexHonornn éuonormyeckon odnctkm NCB Ha
ceepxmanbix — cpegHnx OC aBnsaeTcsa UCnonb3oBaHME O4HOW U3 TEXHOSOMN, NEPEYNCTIEH-

HbIX B Tabnuue 5.10, ¢ y4eTOM yCroBuiA MPUMEHUMOCTH.

Tabnwuua 5.10 — NepeyeHb TexHonormn and HAT 8

Ob6nactb npumeHeHns kak HOT (npw ncnons3osa-
Ne TexHornorus .
HUM KaK 3aKni4YmMTenbHOM CTagMmn OYNCTKM)

a MonHas Guonorudeckas o4YncTka Ha OC 'CB go HeGonblinx BKNOYMTENBHO, COpa-
CbIBaOLLMX OYULLEHHbIE BOAbI B BOAHbIE OOBHEKTHI

KaTteropuu B.

Ha ceepxmanbix OC I'CB, cbGpacbiBaloWwmux ouu-

LLieHHble BOAbl B BOAHbLIE OOBbEKTDI KaTteropumm b.

9] Buonorunyeckas ounctka ¢ HUTpudukaumen n ya- | Ha OC 'CB, cOpacbiBatolmx O4MLLEHHbIE BOAbLI B
CTUYHOW CUMYMbTaHHOW AeHUTpudukaumnemn BOAHble 06bekTbl kaTeropun b-I". NckniounTtensHo
0N CYLLECTBYIOLWMX OOBLEKTOB, Ha KOTOPbIX 3Ta
TEXHOMOrMA YXe npumeHsieTca 1M BenuunHa WMl-
KOy MeHee 15 pgocTurHyta He nosgHee, 4YeMm 3a
2 rofa Ao BCTynneHus B cuny TpeboBaHun o6 obs-
3aTenbHoMm nepexoge Ha HAT obbekToB |- kaTe-
ropun B AaHHOW nNogoTpacnuv, U He gonblie 7 net
nocrne aToro cpoka. He npumeHsieTcs npu cbpocax

B BOAHble 06bEKTbI kaTeropum A

B MonHas 6uonornyeckas ounctka ¢ yganenuem |Ha OC TCB go cpegHux BknoumTenbHO, cOpachl-
asora BaOLLUMX OYMLLIEHHbIE BOAbl B BOAHbIE OObEKThI Ka-

Teropun b
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O6nacTb npumeHeHua kak HOT (npu ucnonb3oBa-
Ne TexHonorus .
HUW KaK 3aKIMOUMUTENBHON CTaguMM OYUCTKN)
r Bronornyeckasi ounctka ¢ yganeHuem asota u xu-|Ha OC CB po cpegHux BknountenbHo, cbpacsl-
MUYeCKMM yaaneHuem doccopa BaKOLLMX OYMLLEHHbIE BOAbLI B BOAHbLIE 0OBHEKTHI Ka-
Teropun A
o Ouuctka c OuomnorMyeckMm yganeHuem asota U P
O1onoro-xumMmyecknm yganeHmem gocgopa

TexHonorndeckne nokasatenu HOT 8 ons ounweHHON BoAbI NOCE COOpPYXeHUn bro-

NIOrM4YeCcKon O4YNCTKM NpuBeaeHbl B Tabnuue 5.11.

Tabnuua 5.11 — TexHonornyeckue nokasatenu gna HAT 8

TexHonornyeckmm Eannunua 3HaveHune ona HOT, He 6onee H.2)

nokasarernb n3mepeHunst 8a 86 8B 8r—8na
KoHueHTpaums B3BELLEHHbIX BELLECTB mr/n 15 12 15 10
KoHueHTpaums BlKs mr/n 12 8 10 8
XMK mr/n 80 60 60 60
KoHueHTpaumsa azota aMMOHUNHBIX Mr/n
conen 8 2 1,5 1,5
KoHueHTpaumsa asoTta HATpaToB mr/n - 15 12 9?
KoHueHTpaunsa azota HUTPUTOB Mmr/n 0,25 0,25 0,25 0,15
KoHueHTpauna dpocdgopa doccdatos Mmr/n - 2,0 - 1,0

2 YKasaHHble 3Ha4YeHns npuBeaeHbl Kak cpeaHerogoBble.

2 TMpu cBpoce B BoAHbLIN 06LEKT NoanagatoLLme nog AeNCTBUE MEXAYHAPOAHbIX COrnaLleHuni TpeGoBaHus
cornalleHuit NPUMEHSIIOTCA B TEX Crlydasix, Koraa OHW XKecTye AaHHbIX nokasaTenei nMbo npeabsBnsioTcs Mo

WHbIM BeLLecTBaM (nokasatensm).

¥ Mpn COOTHOLIEHNM KOHLEHTPALMM aMMOHUnHOro asota u bINKs 6onee 0,25 KoHUEHTpauuio a3oTa HUTpa-

TOB AonyckaeTcs npuHumaTthb He 6onee 11 mr/n.

HAOT 9

HAOT B yacTv npuMeHeHus Hagnexawmx TexHonormi gooumctkm FCB gaBnsetcs uc-
Nnonb30BaHWE OLHOM M3 TEXHOSMOMMW, NepeyYncrneHHbIX B Tabnuue 5.12, ¢ yyeToM ycrnosun

NMPUMEHNMOCTHN.
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Tabnwuua 5.12 — NepeyeHb TexHonormn gna HAT 9

Ne TexHonorusa O6nactb npumeHeHns kak HOT

a CoBmecTHOe npumMeHeHue (no npuHagnexHoctn) |Ha OC MCB oT cpeaHux 0o KpyNHENLWNX BKIOYM-
HOT 7 v HOT 8 ¢ comnbTpamu/dpunetpam — 6uo- | TeNbHO, cOpachbIBalOLLMX OYULLIEHHbIE BOAbLI B BOA-
peakTopamun JOOYUCTKM (C MpUMEHeHmem, Nnbo Hble 0O6bEeKTbI kKaTeropum A

6e3 NpuMeHeHUs peareHTa Ansa AONONHUTENBHOMO

ocaxgeHusi docdopa)

6 CoBmecTHOe npumeHenue HOT 8 u Guonpynos Ha OC I'CB go cpegHux BKo4MTENBLHO, cOpackl-
OO0UUCTKM BalOLLMX OYULLEHHbIE BOObI B BOAHbIE OOBEKTHI Ka-
Teropumn A

TexHonorndyeckne nokasatenu HAT 9 ons ounweHHON BOAbI NOCHE COOPYXEHUA [0-

OYUCTKM NpuBeAEHbI B Tabnuue 5.13.

Tabnuua 5.13 — TexHonornyeckue nokasatenu ana HOT 9

TexHonornyeckui Eavnuua 3rauenme ans HAT, He Gonee * 2

nokasarenb N3MepeHuns 9a 96
KoHLeHTpaunsa B3BELLEHHbIX BELLECTB mr/n 5 10
KoHueHTpauusa BIKs Mmr/n 3 5
XK Mr/n 40 40
KoHueHTpaunsa a3otT aMMOHUAHBIX conein” Mmr/n 1 1
KoHLieHTpaLus a3oTa HUTpaToB Mr/n 9 9
KoHueHTpauunsa azota HUTPUTOB D Mmr/n 0,1 0,1
KoHueHTpauna gpocdopa docdatos 2 Mmr/n 0,5 0,7

2 KOHLJ,eHTpaLI,I/II/I 3TUX BewecTB MOoryrt ObITb OOCTUrHYTbl KakK B noanpoueccax C npuMeHeHnem

HAOT 7/HOT 8, Tak n B gaHHoMm nognpouecce HOT 9.
2 YKkasaHHble 3Ha4YeHus npuBedeHbl Kak cpeaHerogoBble.

3 Mpwn cbpoce B BOoOHbIV OOBEKT, Nognagaroline nog AeNCTBME MEXAYHAPOAHbIX cornalleHun, Tpebosa-
HUS COrnalleHUNn NPUMEHSIOTCH, B TEX CIyyasax, KOrga OHM XeCcTye AaHHbIX nokasartenemn, nmbo npegbsaBns-

IOTCA NO NMHbIM BellleCcTBaM (ﬂOKa3aTeﬂﬂM).

HAT 10

HOT B 4acTtu cokpaweHus maccol obpasyrouieroca Ha OC ocafka siBnsieTcsa ero obes-
BOXMBAHME C WUCMOSIb30BAHMEM OOHOM M3 TEXHONOrMKM, NepeyYncneHHsbix B Tabnuue 5.14, ¢

y4eTOM YCMOBUIA MPUMEHUMOCTMW.
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Tabnwuua 5.14 — NepeyeHb TexHonormn ana HAT 10

Ne TexHonorunga ObnacTtb npumeHeHus kak HOT
MexaHuyeckoe o6e3BoxmnBanme = YHuBepcanbHas
6 YNnoTHeHve 1 NOACYLLIKa Ha unosbix Nno- | Kak BpemeHHoe peweHne Ha OC TCB go cpeaHux Bkmto-
Lagkax YUTENbHO, NMPY YCNOBUM NOSy4YeHUs 0cagka C cogepXaHu-
€M Cyxoro BeLyecTBa He MeHee 25 % 1 OTCyTCTBMS BbIpa-
YKEHHbIX 9KOMOrMYECKNX U CaHUTAPHO-TUIMEHUYECKNX NPO-
onem
B CrywieHune 1 noacyllka Ha UNoBbIX Nro- Ha OC I'CB po 60onbLUmnx BKNIOYMUTENBHO, MPU YCNOBUMK
Wwagkax ¢ npumeHeHveM prokynsiHTa nony4YyeHns ocagka c CoaepXxaHueM Cyxoro BellecTsa
He MeHee 25 % 1 OTCYTCTBMS BbIPaXXEHHbIX 3KOJornye-
CKUX U CaHUTaPHO-TUIMEHNYECKX NpobnemM
Y Bkniouas ounbTpytoLLve MeLLKK Kak anemMeHT o6opyaosaHns ans OC cooTBETCTBYIOLEro MacluTaba.

TexHonornyeckue nokasatenu HAOT 10 npuBegeHsl B Tabnuue 5.15.

Tabnuua 5.15 — TexHonorn4yeckue nokasatenn HOT 10

TexHonornyeckmi EannHunua 3HaveHue gna HOT,
nokasartenb n3MepeHuns He meHee V
CopgepxaHue cyxoro BeLLecTBa B 06€3BOXEHHOM OCafkKe:
- Np1 06€3BOXMBAHUN CMECU OcagKa NEPBUYHBIX OTCTONHUKOB U %
n36bITOYHOrO akKTUBHOIO Una 25
- Npyn 06e3BOXXMBAHUUN TONMBKO U3BbITOYHOrO aKTMBHOIO Una % 20
KoHueHTpaunsa B3BELLEHHbIX BELWECTB B hunbTpaTte Mmr/n 500
KoHueHTpaLms B3BELLEHHbIX BELLECTB B CnnBHOM Boae (ansa 106) Mmr/n 1000
KoHLeHTpauums B3BeLLEHHbIX BELLECTB B CNMBHOW Boae (ans 10B) Mmr/n 300
Y YKkasaHHble 3HaYeHVsi TPUBEAEHbI Kak CpeaHEerofoBbIe.

HAOT 11

HAOT B yacTu ctabunusaunmn opraHMYecKoro BeLecTBa ocagka ABnaeTca Ucnosnb3oBa-

HME OOHOWN N3 TEXHOMOMUN, nepeyvyncrieHHbIX B Tabnuue 5.16, ¢ yqyeToM yCJ'IOBVIIZ npuMeHnmo-

CTU.

Tabnuua 5.16 — NepeyeHb TexHonorun gna HOT 11

Ne TexHornorua O6nactb npumeHeHns kak HOT
a AHaspobHasi cTabununsaums XXMakux ocagkoB, | Ha kpynHenwmnx n ceepxkpynHbix OC 'CB, ncnonbsy-
BKITtouyasa 00paboTKy 1 yTunmsaumo brorasa IOLLIMX NEePBUYHOE OCBETIIEHNE
6 KomnocTtupoBaHne ocagkoB Ha 6onbmnx — kpynHenwmnx OC NCB
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Ne TexHonorus O6nactb npumeHeHust kak HOT

B TepmMunyeckas cyllka ocagka Ha kpynHenwwmx n ceepxkpynHoix OC ICB

r CxxuraHne ocagka Ha kpynHenwwmx n ceepxkpynHoix OC ICB

TexHonornveckue nokasatenu HAOT 11a n 116 npmuBeaeHsbl B Tabnumue 5.17.

Tabnuua 5.17 — TexHonornyeckue nokasatenu gna HAOT 11 an 11 6

. EovHnua nave- 3HayeHne ons HAOT,
TexHonorn4yeckui nokasarerb 3
peHus He MeHee
O hEKTUBHOCTb CHMDKEHUS OpraHMYEecKoro BellecTBa ocagka B % Bonee 38/43 ?
pe3ynbtate o6paboTkm no TexHonorun HAT 11a
O PeKTUBHOCTb CHMKEHUSA OpraHMYEecKoro BellecTBa ocajka B % Bonee 20
pe3ynbtate o6paboTkm no TexHonorun HOT 116 2

Y Bes yyeTa Mcnonb3oBaHHLIX A06ABOK (BELLECTB, 40BaBNSAEMbIX K 0Ca/IKy) MPU KOMMOCTUPOBAHUM.
% MNepep 4epToit — AN Me30UIBHOMO MPOLIECCA, NOCHE YepThbl — L5151 TEPMOPUILHOTO.

¥ YKasaHHble 3Ha4YeHns npueeaeHbl Kak cpeaHerogoBble.

HAT 12

HOT B 4actn o6paboTkm ocagka ctouHbix Bog OC NCB sBnsieTca HegonylieHne 3Ha-
YATENbHOW PELMPKYNALNN 3arpA3HSIIOLWMX BEWECTB B BO3BPATHLIX MOTOKAX OT COOPYXKEHWMN
06paboTkn ocagka Ha COOpYXEHUss BMOMNOrMYECKONn OYMCTKU, Kak C MOMOLLbIO NPUMEHSEMbIX
TexHonormm obpaboTkn ocagka, Tak U C UCMONb30BaHMEM, NPU HEOOXOOMMOCTU, TEXHOIOIMIA
NOKanbHOW OYUCTKM BO3BPATHbLIX MOTOKOB.

TexHonorndeckue nokasatenu HAOT 12 npuBeneHsl B Tabnuue 5.18.

Tabnuua 5.18 — TexHonornyeckne nokasatenun ana HOT 12

. EovHnua 3HaueHue ans
TexHonorm4yeckmi nokasarternb
n3mepeHust HOT, He bonee

[onsi [ONONHUTENBHOW Harpy3kn B BO3BPATHbIX MOTOKAX OT COOPYKEHUI % 10
06paboTkn ocagka Ha COOpyXeHMsS1 BUONOrMYECKOM OUUCTKU OT Harpy3Kku
CO CTOYHbIMU BOAaMU, NOCTyNnarwoLWMMN OT HACerleHHOro NyHKTa no B3Be-
LeHHbIM BellecTBaM, hocdopy pocdaToB, aMMOHUNHOMY a30TYy, cpea-

HerogoBoe 3Ha4veHune
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HAT 13

HOT B yactu ynpasneHuna npoueccom n Ka4eCTtBOM OYUCTKU ABITAETCA UCNOJIb3OBaHUNE

BCeEX METOO0B, NepevncrieHHbIX B Tabnuue 5.19.

Tabnwuua 5.19 — NepeyeHb meTogoe ans HOT 13

Ne MeTop O6nacTb npumeHenuna kak HOT

a Hanuune wun wucnonb3oBaHMe TEXHONOMMYECKOro perfameHTa, | YHnBepcarnbHbIn
BKMovarwLero B cebss nogpobHoe onucaHme TEXHOJOMMYEeCKUX
NMPOLIECCOB KOHKPETHLIX OYUCTHBIX COOPY>KEHWUI, AnanasoH pabo-
UMX TEXHONOMMYEeCKUX MnapameTpoB 3KChfyaTauum B LUTATHbIX
pexumax paboTbl paccMaTpMBaEMbIX COOPYXEHUW W NnaH aen-

CTBUI Npun HELWTAaTHbIX U aBapVII7IHbIX cutyaumnax

b Hanuuve kBannduumpoBaHHOrO nepcoHana wunv JoroBopa cep- [YHuBepcanbHbIn

BMCHOMO 0BCNyXunBaHWs C KBanugunumpoBaHHOW opraHn3aumen

B Hanuuve u ucnonHeHne nporpaMmmbl NPOWM3BOACTBEHHOIO KOH- [YHMBEpCanbHbIN

Tpons paboTbl COOPYXEeHUN

r Hagnexawme dukcaums, xpaHeHue, TEXHOMOrMYeCcKMn aHanms |YHuBepcarbHbIn

pe3ynbTaTtoB NPoOn3BOACTBEHHOIO KOHTPOJIA

HAT 14

HOT B yacTn ynpaBneHusi 3HEProHOCUTENSIMU, CbipbeM M NMOBOYHOM NpoayKuMen npu
ounctke 'CB aBnsieTcss ncnonb3oBaHME BCEX METOOO0B, NMEPEYMCIEHHbIX B Tabnuue 5.20, ¢

y4eTOM NPMMEHUMOCTMU.

Tabnwuua 5.20 — NepeyeHb meTogor ans HOT 14

Ne TexHonorusi/meTton O6nactb npumeHeHuna kak HOT

a |Wcnonb3oBaHue gna nogadv BO3gyxa B a3pOTEHKM arperatoB C|Ha KpynHemwmux u  CBEPXKPYMHbIX
KMO ncnonb3oBaHWs 3NeKTPO3HEPrun He MeHee ycTaHoBreHHbIx B | OC NCB

Tabnuue 5.21

6 |Wcnonb3oBaHue TexHOMOrMi nogayn Bo3Adyxa, aspaunoHHbiX cu-|Ha OC 'CB, HaumHas ¢ KpymnHbIX
cTeM (BO3ayxoHarHeTaTenu u gmcnepraropbl), obecnevvBamLLnx B
COBOKYMHOCTW 3aTpaTbl 3MEKTPO3IHEPIMM Ha npouecc Guonoruye-
CKOW OYMCTKM CTOYHbIX BOA B adpoTeHkax He Goree ycTaHOBMEH-

HbIX B Tabnuue 5.21
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Ne TexHonorusi/meTton

O6nacTb npumeHenuna kak HOT

B anIMeHEHI/Ie aBTOMaATU4YECKOro yrnpasiieHuA nogayen BO3ayXa B
COOpYyXeHuna OronorMyeckon OYUCTKM MO AaHHbIM HenpepbIBHOIoO
KOHTPOJ1A KOHUEHTpauun pacTtBOPEHHOro Kucrnopoda B 3TUX CO-

OpYXKEHNAX

Ha pekoHcTpympyembix 1 HoBbix OC

CB, Ha4MHas co cpeaHux

r MpumeHeHne pecypcocheperaoLmx TEXHOMOrMM, NO3BOMSOLLNX
yaanate ¢ocdop M3 CTOYHbIX BOA MPEMMYLLECTBEHHO 3a cyeT
Buonornyecknx npoueccos, obecneumBatoLLMX pacxon peareHToB,
npy  yCrOBUW  BbINOMIHEHUA  TEXHOMOrMYEeCKUX HOPMaTUBOB,

He Gonee ycTaHOBMEHHbLIX B Tabnuue 5.21

Ha OC 'CB, HaunHas ¢ KpynHbIX

O VMicnonb3oBaHWe CMCTEM aBTOMAaTMYECKOro ynpasJiieHnda pacxoaom
peareHToB Ana O4YUCTKNM CTOYHbIX BOO U 06pa6OTKVI ocagka, obec-
nevymBawwmnx MUX AOo3npoBaHuMe B KOJIM4eCTBax, MMHUMarNbHO AO0-

CTaTO4HbIX A4 OCyLWeCTBIeHUA TeXHONOorn4eCcknx npoueccos

Ha OC 'CB, HauuHas ¢ 6onbLumx

e |lonyyeHne B pesynbTaTte npoueccoB 06paboTkn ocagka NoGOYHOM

NpoAYKLMK

Mpn HanmMumMn BO3MOXHOCTU WUC-
nonb3oBaHMs NOBOYHOM MpoJyKUUK
n (UnNKn) Npu 9KOHOMUYECKOWN Lerne-

C006pa3HOCTI/I ee npoussoacTea

X nOBTOpHOG NCNonb30BaHME OYMLLEHHOW BOAbI AfS NofivBa B 3a-

CYLUINNBbIX pernoHax

Mpn HannuMnm TexXHW4eckon BO3-
MOXHOCTU UCMONb30BaHUA WU/unu
npu 3KOHOMMUYECKOW Liernecoobpas-

HOCTU

TexHonorndeckue nokasatenu HOT 14 npuBeneHsl B Tabnuue 5.21.

Tabnuua 5.21 — TexHonornyeckue nokasartenu ana HOT 14

TexHonorn4yeckmin nokasarernb EaovHuua namepeHuns 3HaveHne gna HOT
3aTpaTbl SMeKTPO3HeprMn Ha npouecc| KBT-4/kr nocTynatrowwmx kncrnopogno- He 6onee 0,7
OYUCTKM CTOMYHbLIX BOA Tpebnswwmnx BellecTs (onpeaene-

Hne — cm. 1.6)

KMO wvcnonb3oBaHUa 3reKTpPO3Heprun B % He meHee 80
arperatax Ans nojauu Bo3agyxa B aspo-

TEHKM

3aTpaThl peareHToB Ha yaaneHve ¢ocdo- Kr/kr yoaneHHoro docdopa He 6onee 1,5/0,7

pa M3 CTOYHbIX BOA, MO aKTUBHOMY ane-

meHTy

Y Mo xenesy unu aniomMuHmio.

2 Mepepn 4yepTon — NO kenesy, nocne YepTbl — MO antOMUHUIO.
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HAT 15

HOT B 4acTn npefoTBpaLLeHns 3arpsa3HeHnss BO34YLWHOW cpefbl U YMEHbLUEHUs yrne-

poaHOro cnega OYUCTHbIX coopy>|<eH|/|l7| ABNAETCA UCNOJSib3OBaHNE BCEX (C y4eToM NpuMeHun-

MOCTW) METOA0B, NEPEYNCHEHHbIX B Tabnuue 5.22.

Tabnuua 5.22 — MNepeyeHb TexHonornni (Metogos) ans HAOT 15

Ne TexHonorusi/meTon Ob6nacTtb npumeHeHus kak HOT

a HeponyuieHne BO3HMKHOBeHUS B coopy- | Ha OC MCB, HaumMHasa ¢ Manbix
KEHUSIX OYMCTKM CTOYHbIX BOA 3aCTOMHbIX
30H M 30H, rOe MOXeT 3arHMBaTb OCafok C
BblgeneHvemM MeTaHa B aTMocdepy

6 MepekpbiTe  OTKpbITbIX  noBepxHocTern | Ha OC 'CB, He umetowmx C33 Heobxoammoro pasmepa u
OYMCTHBIX COOPYXEHUN, Hanbonee WHTEH- | UMEeLLMX PEryrnspHble NPETEH3MM Ha HEMPUATHbIE 3anaxu
CVBHO BbIOENAOLWNX OYPHOMaXHYLWIME Be- | B XWUMOW 3aCTPONKe
uectBa (Kak MMHUMYM NMogBOAsALLME KaHa-
nbl, MECKOSIOBKW, YMNNOTHUTENW Ocagka,
auungodmkaTopbl ocagka)

B OuncTka OTXOASLUMX ra30B OT NepeKpbIThiX | BoIOpOChl OT YCTAaHOBOK CYLUKN U CXKUraHWUsi Ocajka, peak-

NMOBEPXHOCTEN U TOYEYHbIX BbIBPOCOB (Kak
MUHUMYM OT obopyaoBaHus u (unu) ot
noMeLLeHVin, rae npoucxoauT npeasapu-
TenbHas MexaHuyecKkas OYMCTKa CTOYHbIX
BOA, Mpouecchbl XpaHeHus u obpaboTku
ocagka) nubo pacnbiieHne aspo3ornen,

HenTpanusyLmx 3anax

TOPHOMO U TYHHENBHOr0 KOMMOCTUPOBAHMUS, NPUHYOUTENb-
Hble BbIOPOCHI M3 MOANepeKpbITbIX NOBEPXHOCTEN — AONs
Bcex OC I'CB.

B octanbHbix cnyyasax — Ha OC 'CB, He umetownx C33
HeobX04MMOro pasmepa U UMEKLLNX perynspHble npeTeH-
311 Ha HENPUATHbIE 3anaxun B XXUOW 3acTpouke.
PacnbineHve asposonen npuMmeHumo Ans 6onblimx oT-
KPbITbIX Nfowagen (MnoBble MAoWazku U T. n.) nMbo kak
anbTepHaTMBHOE (MO SKOHOMMYECKOMY ODOCHOBaHUIO) pe-

weHne ana OTKpbITbIX €MKOCTHbIX COOpy)KGHVIVI

Hanuune n BbINnonHeHne nporpamMmmbl KOH-

Tpona 3arpAa3HeHnA BO3ﬂ,yLIJHOI7I cpenbl

Ha OC I'CB, HauuHas co cpegHux

TexHonornyeckue nokasatenu HOT 15 npuBegeHsl B Tabnuue 5.23.

Tabnuua 5.23 — TexHonorn4yeckue nokasatenu HOT 15

. EovHnua 3HayeHne (gmManasoH)
TexHonorn4yeckunin nokasartenb
n3mepeHuna ana HOT
O heKkTMBHOCTbL OUMCTKM OT CepoBOAOpOaa B yCTa- % He meHee 90 %
HoBKax ons peanusauum HOT 148
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HAT 16

HOT B yacTn npenoTBpaLleHns 3arpsa3HeHUs NOYB SABMASETCA UCMNONb3oBaHNE BceX (C

y4eTOM NPMMEHUMOCTM) METOAOB, NEpPeYnCreHHbIX B Tabnuue 5.24.

Tabnwuua 5.24 — NepeyeHb meTogor anst HOT 16

Ne TexHonorusi/meTton O6nacTb npumeHenuna kak HOT

a Mpn npumeHeHNN O0cadKoB CTOYHBIX BOA B kadecTBe yaobpeHus, | YHMBepcarnbHbIi
peKynbTUBaHTa, KOMMOHEHTa ANA MOYBOIPYHTOB, a Takke maTe-
pvana gns NpoOMEXYTOYHbIX M MOKPOBHBLIX CIOEB Ha MOMIMIOHax
pasMeLleHns 0TXo4oB — cobntogeHne COOTBETCTBYIOLUUX Tpe-

©oBaHWIM K COCTaBY M CBOMCTBaAM OCaAKOB, UX KOHTponto [20]-[23]

6 MpomexyToyHoe XpaHeHne 06e3BOXEHHbIX OCAAKOB U BblAENEH- | YHUBEPCAnbHBbIN
HbIX rpyboAMCNEPCHBIX OTXOAOB Ha CreuwanbHO MoAroTOBIEH-
HbIX MMoWanKax C BOAOHENPOHMLAEMbIM OCHOBAHMEM, WCKIO-
YawLmMx 3arps3HeHre noys U obopyaoBaHHbIX CUCTEMaMW Ape-

Haxa, NMbo B KOHTENHEpaXx

B C6op 1 ouncTka (B ToM yncrie B ocHoBHbix OC 'CB) nuBHeBbIX 1 | YHMBEpCanbHbI
MHbIX CTOYHbIX BOA, o6pasyrowmxcsa Ha nnowaake OC, B mecTax

XpaHeHnA ocagka n oTxogos

Pasgen 6. 9koHOMMYeCKMe noKasaTesiu Haumny4lnXx AOCTYMHbIX

TexXHONorum

6.1 CtonmocTtb nepexona Ha HAOT

B Tabnuue 6.1 npuBegeHa nHgopmaumsi N0 CTOMMOCTM MEPONPUATUIA MO Nnepexoay Ha
HOT, o600LweHHas No gaHHbIM YacTu aHKeT, CoAepXXaBLUMX OOCTATOYHYH MHAOPMaLMIO MNo

OaHHbIM pa3aenam.
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Tabnuua 6.1 — [laHHble N0 CTOMMOCTU MeponpuaTuii no nepexogy Ha HOT (Mo maTepuanam aHKeT)

OTAeNeHns C YCTaHOBKOW
perynupyembix BO3OyXoay-

BOK. Y®-00e33apaxuBaHme

dakTnyeckun NpuTok YpaeneHble
CTOYHbIX BOA, 3aTpaTbl
3 Nog peanusaunn 3
TexHonorust n coctaB Co- TbiC. M/CyT CToumocTb, | TbIC. py6./m
Ne (dbakTnyeckun unu
OpYXXEHUI (B ckobkax — . MITH py6. B CYTK/
nnaHnpyemblin)
npoekTHoe TbiC. py6./T
3HaueHve ¥) CBO cytkn ¥
1 2 3 4 5 6
1. OuncTka CToYHbIX BoA. HoBOE CTpOMTENBCTBO
1.1 |MonHbin  komnnekc OCK,
(10,0) 2014-2015 2000 200
BKIHOYas JOOYNCTKY
1.2 |CoopyxeHuss  MexaHuye-
ckom un  Buonornyeckomn 514 (7,2 mnH
10,3 2013-2015 49,9
OYMCTKKW, [OOYMCTKA Ha €Bpo)
dunbTpax
1.3 |Komnnekc OC 30 - 1900 63
1.4 | Bnobnok O4YUCTHBIX COOpY-
XKEHUN (TONbKO a3pOTEHKM,
. (50) 2015-2019 580 11,6
BTOPUYHbIE OTCTOWHWKK) C
nepexogom Ha BHO®
1.5 |Komnnekc OC (220) MpoekT 2014 8100 36,8
1.6 |Komnnekc OC (255) MpoekT 2014 11200 43,9
1.7 | CoopyxeHust 4OOUYNCTKM 272 2017-2019 850 31
2. Y®-obessapaxuBaHue. HoBoe CTpoOMTENBCTBO
2.1 | Y®-06es3apaxnBaHue 176 2014 129 0,74
2.2 | Y®-06es3apaxunBaHue 272 2012-2013 427 1,6
2.3 | Y®-06e33apaxunBaHue 500 2015-2016 668 1,3
2.4 | Y®-06e33apaxunBaHue 240 2014-2017 150 0,63
3. OumncTka CToYHbIX BOA. PekoHCTpyKuma
3.1 | CoopyxeHus MexaHu4ve-
ckoW  u  Buomnornyeckomn
ounctkn (BHOD), pekoH-
CTPYKUMS BO34YyXOAYBHOMO 16,4 (80) 2016-2020 260 15,9
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dakTnyeckun NpuTok

YpnenbHble

CTOYHBIX BOA, 3arparbl
3 Nog peanusaunn 3
TexHonorusi n coctas Co- TbIC. M°/CyT . CToumocTb, | TbIC. py6./m
Ne (cbakTnyeckun unu
OpYXeHul (B ckobkax — . MITH py6. B CYTKM
nnaHnpyemblin)
npoekTHoe TbiC. py6./T
3HaueHue ¥) CBO cytkn
1 2 3 4 5 6
3.2 | CoopyxeHus MexaHu4ye-
58 (A0 PeEKOHCTPYK-
CkOW 1 Buornornyeckomn 2013-2016 497 8,6
ummn 124)
ouncTtkn (BHAD)
3.3 |CoopyxeHus Guonorunde-
86 2010-2011 249 29
ckon o4ncTkmn (BHOD)
3.4 |CoopyxeHns  MexaHuye-
ckon u  Buomnornyeckomn
ouncTtkn. OTcTamBaHve u
100 2011-2013 837 8,37
BHO®, poounctka Ha ep-
wax, Yo-
obes3apaxvBaHune
3.5 [|AspoteHkn BHOP (2 nu-
100 2013 341 34
HUN),
3.6 |CoopyxeHns  mexaHuye-
ckon u  Buonornyeckomn 123 2017 694 5,64
ouncTtkn (BHAD)
3.7 |CoopyxeHuss Buonorunye-
240 2014-2019 270 1,1
ckon ounctkn (BHOD)
3.8 | CoopyxeHus MexaHu4ve-
ckoW u  Buomnornyeckomn 350 2017-2019 153 0,44
ounctkn (BHOD)
3.9 |CoopyxeHnss  mexaHuye-
ckon un  Buomnornyeckomn
383 2015-2021 2954 7,7
ounctkn (BHO®P), gooumcTt-
Ka Ha unbTpax
3.10 |CoopyxeHnss  mMexaHuye-
. 458 2014-2015 221 0,48
CKOW OUYUCTKM
3.11 |CoopyxeHuss  buonorunye-
458 2014-2015 476 1,04
ckon ounctkn (BHOD)
3.12 |CoopyxeHuss  buonorunye-
ckow ouncTkn (BHOD) 600 2012-2014 12000 20
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dakTnyeckun NpuTok

YpnenbHble

CTOYHbIX BOA, 3atpaTbl
3 Nog peanusaunn 3
TexHonorust n coctaB Co- TbiC. M/CyT CToumocTb, | TbIC. py6./m
Ne (cbakTnyeckun unu
OpYXeHul (B ckobkax — . MITH py6. B CYTKM
nnaHnpyemblin)
NPOEKTHOEe TbIC. pyb./T
3HaueHue ¥) CBO cytkn
1 2 3 4 5 6
4. ObpaboTka ocagka. HoBoe cTponTenbLCTBO
4.1 | ObGe3BoXMBaHWE ocaaKka 7,9 o4 3
2,6 T CBO/cyT ? 9090
4.2 | Ob6e3BoXMBaHME WU YTUNKU- 115 9,0
2 2015-2017 104
3aLmsa 0cagKoB 2,71 CB/cyt 38500
4.3 |Cywka ocagka 76,4 59
2 2015-2017 450
24,2 1 CBO/cyt 18600
4.4 | Cywka v cKvuraHne ocagka 150 53
2 2015-2020 800
30 1 CBO/cyt 26670
4.5. | CxuraHune ocagka 330 2008-2010 2250 6,8
5. ObpaboTka ocagka. PekoHCTpyKuus
5.1 |OTgoeneHne mexaHW4ecKo- 16,4 (80) 4,1
2 2016 67
ro obe3BoXxunBaHus ocagka 5,7 1 CBO/cyt 11750
5.3 |CoopyxeHusi obesBoxunBa-
97 2,56
HAS W KOMMOCTUPOBaHUA 2) — 250
30 1 CBO/cyt 8330
ocapgka
5.4 |Lex mexaHuyeckoro obes-
100 0,37
BOXMBaHUA ocagka, YycTta- 2 2013 37,2
38 1 CBO/cyt 850
HOBKa LeHTpudyr
5.5 |B3ameHa obopygoBaHus
MeXaHN4Yeckoro 0b6e3BOXM-
176 - 186 1,06
BaHUs C YCTaAHOBKOW [Je-
KaHTepoB
6. QHeprocbepexeHune
6.1 PekoHCTpykuMs  BO3ayXo-
OyBHOTO  OTAeneHuss ¢
458 2014-2015 273 0,6
YCTaHOBKOW perynmpyembix
BO30YyXOAYBOK
6.2 |Toxe 244 2016-17 160,3 0,66
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dakTnyeckun NpuTok YaeneHble
CTOYHbIX BOA, 3atpaTbl
3 Nog peanusaunn 3
TexHonorust n coctaB Co- TbiC. M/CyT . CToumocTb, | TbIC. py6./m
Ne . (cbakTnyeckun unu
OpPYXXEHWUI (B ckobkax — . MITH py6. B CYTK/
nnaHnpyemblin)
NPOEKTHOEe TbIC. pyb./T
3HaueHme ?) CBO cyTku ?
1 2 3 4 5 6
6.3 |YcTaHOBKa BO34yXOAYBOK C
YacToTHbIMM  Npeobpaso-
BaTensaMu U BHegpeHue
CUCTEMblI aBTOMaTU4ECKOro 24,6 2012 35,2 1,43
KOHTpONs W perynupoBa-
HUS KMCMopoaa B aspOTeH-
Ke

Y Tonbko 4nst coopyxeHuit 06paboTki ocaka.

2 [ononHuTtenesHo YKa3aHa npon3BognuTeSNIbHOCTb coopy>|<eHvu7| 06pa60TKl/I OCajKka B TOHHaxX Cyxoro BeljecrtBa

ocagka (CBO) B cytku. [Npu oTCcyTCTBUM OaHHbIX B aHkeTax obpasoBaHue ocagka no CBO paccuutaHo Kak

MaccoBasi Harpy3ka no B3BELUEHHbIM BeLlecTBaM € koadduumeHtom 1,15.

¥ [Ins Hepean13oBaHHbIX NPOEKTOB.

[aHHble Tabnuubl 6.1 npoaHanM3anpoBaHbl No Buaam paboT B Tabnuue 6.2.

Tabnuua 6.2 — AHanu3 CTOMMOCTHbIX Noka3aTtenen BHeapeHus HOT (no AaHHbIM aHKeT)

lMNonHbIM gnanasoH Kanu-

TanbHbIX BIIOXEHWUN,

3 o
TbiC. py6./M PeneBaHTHbI
O6bekTbl 1 BUA paboT . X MpumevaHus
CYTO4YHOM npounssogu- JunanasoH )
TENbHOCTU
MuHumym | Makcumym
1 2 3 4 5
Ounctka cTOYHbIX BOoAd. Hosoe MeHblUuas BenMyMHa OTHOCKTCS
CTPOUTENBLCTBO K CTPOUTENbLCTBY TONMbKO 6Groka
12 50 35-50 .
Buonornyeckon o4ncTkM (aspo-
TEHKN-OTCTONHMKN)
Hoounctka. HoBoe cTpouTens- EauHcTBEHHOE 3Ha4veHwue,
3,1 3,1 3,1 .
CTBO kpynHenwmne OC
Y®-obeszapaxmBanne. HoBoe
0,63 1,6 0,8-1,2
CTPOUTENBLCTBO
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lNonHbIM ananasoH Kanu-

TanbHbIX BNOXEHWUN,

ThIC. pY6./m° PeneBaHTHbI
O6bekTbl 1 BUA paboT CyTOUHOI MPOU3BOaU- 1 MpumeyaHus
AnanasoH
TENbHOCTU
MuHumym | Makcnmym
1 2 3 4 5
Ounctka cTOYHbIX BOA. PekoH- EovHcTBEHHOE 3Ha4veHue,
CTPYKUMS COOPYXEHUN MeXaHu- 0,48 0,48 0,48 kpynHele OC
YECKOWN OUMCTKU
Ouuctka CTOYHbIX BOA. Pekon- MakcumansHoe 3HayeHue
CTPYKUMS COOpY>XeHun Buonoru- BKNtovaeT B cebsa nonHywo pe-
YECKON OYUCTKM KOHCTPYKLMIO Kene3o6eTOHHbIX
2,9 20 1,5-3,5 .
KOHCTPYKUMIA, a TaKke nepe-
KPbITUE MEPBUYHbLIX OTCTOWHW-
KOB
Ounctka cTouYHbIX BOA. PekoH- MakcumaneHoe 3HayeHue ans
CTPYKLMS COOPYXXEHUA MEXaHU- HWKHEN TrpaHuubl  AuManasoHa
yeckon 1 BUONOrMYECKONn OYUCT- 0,44 15,9 5-9 OOnbLIMX CTaHLUMI, BKNIOYAET B
Kn ceba 3ameHy BO30yXOAyBOK M
Y®-o6e33apaxmBaHne
O6pabotka ocagka. Hosoe MprBeaeHHble 3HA4YeHUA OTHO-
CTPOUTENLCTBO COOPYKEHUIN Me- 3 9 4-5 carcs K cpegHum OC
XaHN4eckoro o6e3BoXNBaHNS
O6paboTka ocajka. HoBsoe Bce 3HauyeHust oOTHoOCATCA K
CTPOUTENBLCTBO COOpYXeHui KpynHbiM 1 KpynHenwunm OC.
Tepmuyeckon obpaboTku Tpw obbekTa, N0 KOTOPbIM €CTb
5,3 6,8 5-7 OaHHble, BkN4YalwT B ceb4a
YCTAHOBKWN CYLLKWU, CXUraHud, a
TaKkKe CYLWKM N CKUraHus (CoB-
MECTHO)
O6pabotka ocapgka. Pekoh-
0,37 4,1 0,5-1,5
CTPyKUMSA
OHeprocbepexeHne  (perynupo- 0.6 143 0.6-1,0
BaHWe Nnofayun Bo3ayxa)

Y'B paHHOM cnyvae — AnanasoH, HauGonee MPUroAHbIA ANS UCMONb30BAHWUS B KA4YECTBE OLEHOYHbIX

JaHHbIX.
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CobpaHHasi No aHKeTaM, a TakKe No OTKPbITbIM MCTOYHUKaAM MHOpMaLnsa O peanumso-
BaHHbIX U NNaHMpyeMblX NPOeKTax No cTpouTenbcTBY U pekoHCTpykummn OC TCB nossonser
caenaTtb cnefywouime BbIBOAbI:

1. Opranunsauum BKX npoBogaT BecbMa ogHoOTUMNHbLIE paboThl no passutuio OC, npe-
obnapgatoLasl YacTb KOTOPbIX HaNpaBneHa Ha peanuaaumio Takmx ocHOBHbIX HAT, Kak:

- rnybokasa Guonornyeckas odncTka ¢ yganeHmem asota un ooccpopa (BHODP);

- YO®-o6e33apaxnBaHue;

- MexaHun4eckoe obe3BOXMBaHNE OcaaKa.

2. Bce BHOBb co3gaBaemble 1 pekoHcTpympyemble OC TCB cosgatoTcst N0 TeXHONOoru-
am rpynnel BHO®. 310 noaTBep)KaaeT NpaBUbHOCTb YCTAHOBIIEHUS] 3TOW TEXHOMOMN B Ka-
yectBe 6aszoson HOT (cm. pasgen 5).

3. Pa3bpoc yaenbHOn CTOMMOCTM 06BHEKTOB Mo 6OMbLUIMHCTBY BUAOB paboT cocTaBns-
et oT 3 o 30 pa3. OCHOBHbIE NPUYNHBI TaKOro pasbpoca:

- pasnunyHasn gonsa paboT Mo PEKOHCTPYKUMM (2 BO MHOTMX Cryvasix — Mo CyTW, HO-
BOMY CTPOUTENbCTBY) CTPOUTENbHbBIX KOHCTPYKUMIA. Hannume Taknx paboT B NpoeKkTe MHOro-
KpaTHO yBENMYMBaET €ro CTOMMOCTb MO CPaBHEHWUI C peTexHoriornsaunen (M3amMeHeHuem
TEXHOSOrMM ¢ 3aMeHon obopyaoBaHus);

- pasnunyHasn Npon3BoANTENBHOCTL OOBEKTOB (OAHAKO BNMsiHME 3TOro dpakTopa Aa-
NeKo He Bcerga nposiBnsieTcs);

- 3HAYNTENbHbIE M BO MHOMMX Crydasx HEOBOCHOBAHHbIE pacxoXxaeHus akTnye-
CKOW N NPOEKTHOW NPON3BOAMTENBHOCTU, NPMBOASLLME K MHOTOKPATHOMY 3aBbILLEHWNIO 3aTpaT
Ha co3gaHue obbekTa;

- pasnuyHasa gonsa onuuoHanbHbIX paboT NoO PEKOHCTPYKLMM OOBEKTOB BCNOMOra-
TENbHOro Ha3HA4YEeHNS, BKIMIOYEHHbBIX B COCTaB NPOEKTA;

- CYLLLECTBEHHbIE pa3nnuMst B CTOMMOCTM npuobpeTaemoro obopyaoBaHusi, CBsI-
3aHHblE KaK C MECTOM €ro Npoun3BOACTBA, TEXHNYECKMM YPOBHEM, TaK U C cyrybo cybbekTums-
HbiMK cbakTopamu;

- OTCYTCTBUE YETKUX MPEACTaBMEHNA Y OpraHOB rocyJapCTBEHHOrO yrnpaBreHnsa u
3KCNepTM3bl 0 CTOMMOCTU MHOMMX BUOOB 060pya0OBaHMS.

4. BonbWMHCTBO BHOBL cTposiyuxca OC TCB BkntoyatloT B ceba 400UMCTKY, AeKnapu-
pyemyto go poctmxkenusa lNOKp.exos. B TO e Bpema aHanu3 nokasaTtenen peanu3oBaHHbIX
06bekToB (pasgensl 3, 4) He noaTBePXAAeT OOCTMXKEHUS 3TUX 3HAYeHU Ana Gonblion va-
CTW NokasaTtesien Ka4ecTBa OUYNCTKM.

5. MNony4eHHbIn N0 aHKkeTaM 06beM WMHOPMaUMM HeLOCTaTOYEH ANA onpeaeneHus

BNMsHNA nponsBoguTenbHocTn OC Ha CTOMMOCTb BHEAPEHUst OCHOBHbIX HOT.
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6.2 AHanu3 3aKOHOMUYeCcKou focTynHocTu BHeapeHusa HOT ans

opraHusauun BKX

C y4yeTOM 3KOHOMMYECKNX Npobrnem oTpacnu, U3NOXeHHbIX B pa3gene 1, BaXHO npo-

aHanuanpoBaTb SKOHOMUYECKYIO AOCTYNHOCTb CTOMMOCTM nepexona Ha HAT.

B Tabnuue 6.3 npueegeHbl OCHOBHbIE OaHHble O YCITOBHOMY O6'beKTy, npUHNMatlo-

wemy 100 ThIC. M3 CTOYHbIX BOA B CYTKMU, UCMNOJIb3OBaHHbIE 3aTeM A4 aHalin3da 3KOHOMU4e-

CKOW [OCTYNHOCTW, NpoBedeHHOro B Tabnuue 6.4. AHanu3 npoBeneH Ans ABYX CUTyauui c

TapVICbOM Ha BoagooTBedeHne — OTHOCUTEJIbHO BbICOKMM U HU3KMM 3HaAYEeHUAMU TapVICbOB

(no AaHHbIM Tabnuubl 1.6).

Tabnuua 6.3 — TexHMKo-3KoOHOMUYeckme napamMmeTpbl ycnoeHeix OC 'CB

MokasaTenb EaovHuubl nsmepenus 3Ha4veHune MpumeyaHue
1 2 3 4

OnnayeHHbIN NPUTOK (06BEM Oxono 15 % npuToka B cu-

CTOYHbIX BOA, 3@ KOTOPbIN Nony- CcTeMy BOAOOTBEAEHNS ABMS-

YeHa onnara no tTapudy Ha BO- 3 €TCsl HeonnaymMBaembIM (He-
MITH. M” B rog

JooTteefeHue) KOHTPONMMpYeMbIi ApeHax, a

TaKke TEXHOMNornyeckue pac-
31 xoabl opraHusauuy BKX)

Tapud Ha BogooTBEAEHME: py6./M3 rog,

- HU3KOE 3HaYeHune 18

- BbICOKOE 3HayeHue 28

Oons akcnnyaTtauuu OC 'CB B

Tapude % 40

[oxon oT gearenbHOCTM Mo

OYUCTKE CTOYHbIX BOA MITH py©. B rog

- NPy HU3KOM Tapude 223

- Npw BbICOKOM Tapude 347

MpnbbInb opraHmsaummn BKX no- [nsa cnpaBkn — cBbiwe 80 %

cre HanoroobnoxeHus % 8 opraHmsaumii BKX yGbITOYHBI

MpubbINb OT AeATENLHOCTM NO

OUYUCTKE CTOYHBbIX BOA MITH py6. B rog

- NPy HU3KOM Tapude 18

- P11 BbICOKOM Tapude 28

B Tabnuue 6.4 npuBeaeHo conocTaBleHne HeobXoauMbIX 3aTpaT MO OCHOBHbIM BU-

Aam paboT ¢ o6opoToM U MpubbLINbIO NpeanpuaTUiA oTpacnu. [ns npumepa BbibpaHbl ABa

YPOBHSI CTOMMOCTU OBBHEKTOB (TaM, rae MMenucb HeobxoamMMmble AaHHble, — no Guonornye-
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CKOW OYMCTKE U MexaHU4YeckoMy o0be3BOXMBaAHWUIO) U ABa YpoBHS TapudoB Ha BoOooTBeae-

HWe.

Tabnuua 6.4 — AHanua goCTynHOCTK paboT no BHegpeHuto HOT

Heobxoaumble MHBECTULINK Cpok peanusauuu npu
MHBECTUPOBaHUN B faH- | CooTHOLIEeHne CTo-
YaenbHble, HbI NPOEKT Bcen npubbl- | umocTtu pabot ¢ go-
Bugbl paboT no ne-
ThbIC. py6/M3 CyTOu- nong|e, nn OoT geATeribHOCTU Nno XOAO0M OT geATenb-
pexony Ha HOT
HOW npoussogu- MITH py6 O4YUNCTKE CTOYHbIX BO4 HOCTU MO OYUCTKE
TEenbHOCTU (ouanasoH onsa HU3KOro U CTOYHbIX BOA
BbICOKOro Tapudos), net
CTponTtenbCcTBO HO-
Bbix OC ['CB, 6e3 20 2000 70-110 5,8-9,0
[OOYNCTKN
PekoHcTpykumna OC
'CB c nepexoaom
Ha TEXHOJSIOMNIO C 2 200 7-11 -
yaaneHnem asorta u
docdopa
CtpontenscTtBo
YCTaHOBKMU
0,7 70 2,5-4,0 -
Y®-o6e33apa-
XUBaHUA
CTponTtenbcTBO HO-
BOro Liexa MexaHu-
2 200 7-11 -
yeckoro 06e3BoXu-
BaHUS
PekoHCTpyKLMSA Cy-
LLIeCTBYIOLLIETO Lexa
1 100 3,5-5,5 -
MeXaHN4eCcKoro
obe3BoXunBaHus
CTponTtenscTBo
YCTaHOBKWU CXXUraHUs 8 800 28-44 2,3-3,6
ocagka

W3 tabnuubl 6.4 cneayer:
- Ans opraHmsaumini BKX 3a cyeT cobGCTBEHHbIX CpeaCTB OTHOCUTENbHO AOCTYMHbI MO-
AEepHU3aumsa HeyaoBNeTBOPUTENBHO paboTaroWwero uexa MexaHM4eckoro o6e3BoXxmBaHns m

BHEApPEHME TEXHONOMMN aKonormyeckn 6esonacHoro YP-obeszapaxmBaHms. Kak nokasbiBatoT
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AaHHble pasgena 2, UMEHHO MO 3TMM HanpaBneHusM 3adMKCupoBaH HaMbONbLLNI NpPOrpecc
B MOAepHU3auunu;

- pekoHcTpykuna OC NCB ¢ nepexogom Ha TexHomnorumw ¢ yaaneHnem asoTa u oc-
dopa (gaxe npu HebonbluMX 3aTpaTtax Ha obliecTpouTenbHble paboThl) 4OCTyNHA AN op-
raHnsdaumn BKX Tonbko npu npueneyeHumn Kk ee puHaHCMPOBaHNIO COBCTBEHHbIX BHETapuUd-
HbIX MCTOYHMKOB (NnaTa 3a NOAKIMOYEHNEe HOBbIX abOHEHTOB, NriaTa 3a HeraTMBHOE BO3OeN-
cteue Ha L|CB, BHOocumMasi aboHeHTamm). OgHako, Hanmyme TakoBbIX HE MOXET ObITb rapaH-
TMpoBaHo. logknoyeHne HoBbIX abOHEHTOB B 3Ha4YMMbIX MacwTabax TpebyeT COOTBETCTBY-
OLLMX TEMIMOB Pa3BUTUA NOCENEHUs, a nnaTta 3a HeraTMBHOE BO34eNCTBNE LOMKHA BHOCUTb-
cs1 aboHeHTaMuM TONbKO NpY HapyLLeHnax TpeboBaHui;

- cTponTensCcTBO HOBbIX OC M YyCTAHOBKM MO CXUraHUK ocagka (Ha NomnHbIA pacxon
CTOYHbIX BOL OT HaceneHHOro nyHkTa) oMHaHCOBO HeOOCTYMHO Ans nogasnstowero 60nb-
LUMHCTBa opraHm3aunn BKX 6e3 npenmyLlecTBEHHOro yyactusa 6roaxeTHoro omHaHcupoBa-
HWUA, TPAHTOB U T. M.

BaxHO oTmMeTuTb, 4TO nepexoq Ha HOT B GonbLUIMHCTBE Criyd4aeB He TOSbKO TpebyeT
3HaAYUTENbHbIX KanuTanbHbIX BMOXEHUN, HO U NPUBOAUT K CyLLECTBEHHOMY POCTY 3KCnrya-
TauMoHHbIX 3aTpat. Hanpumep, nepexoa ot O k BHOP npnBoAUT K yBENUYEHUIO TONBKO 3a-
TpaT Ha obcnyxuBaHne o6opyaoBaHNst M Ha peareHTbl He MeHee 0,5 py6./m3 npu Guonoru-
YeckoM yaaneHun gocdopa U He MeHee 1 py6./M> Npu xumndeckoM yaaneHun cocdopa, a
C Y4EeTOM aMOpPTU3aLMOHHBIX OTYUCIIEHNA HA CTPOUTESbHbIE KOHCTPYKLUMU — HEe MeHee 0,7 1
1,2 py6./M°> npu pekoHcTpykumn 1 1,3 1 1,8 py6./M*> npu HOBOM CTPOUTENLCTBE COOTBET-
cTBeHHO. K npoekTam, okynaemMbiM OS5 OpraHm3aumii, MOXXHO OTHECTU TOSMbKO TEXHOMOrun B 06-
nacTu aHeprocbepexeHusl, a Takke (He BO BCEX CIydasax) PEKOHCTPYKLMIO LEXOB MeXaHNU4eCKo-
ro 06e3BOXMNBaHNS.

[lononHuTeneHble aKCnnyaTaunoHHbIe 3aTpaTbl B YCNOBUSX perynupyemoro tapuda
CYLLECTBEHHO YMEHbLLAKT CNOCOBHOCTL OpraHmnsauum, akcnnyatupyowen OC, K norawleHuto
KpeanuToB, B3ATbIX Ha BHeapeHue aaHHbix HOT. BakHO OTMETUTb, YTO 00BbEKTUBHOE YyBEnu-
YeHue 3aTpaT Janeko He BO BCEX Crydasx HaxoguT OoTpakeHue B HOBbIX Tapudax, B pesynb-
TaTe yero npeanpusaTusa 6biBalOT BbIHYXXAEHbI B fy4ylleM crydae KOMMNeHcMpoBaTb BO3POC-
luMe 3atpaTbl HA MOAEPHU3NPOBAHHbLIX 0OBbEKTax COKpalleHMeM HeobXoaMMbIX MUHUMarb-
HbIX 3aTpaT Ha Ogpyrmx yyactkax npomssoacTtea (cM. Tabnuuy 1.7, pasgen 1). I3BeCTHbI Tak-
Xe cnydaun, Korga CoopyXeHUs, MOCTPOEHHbIEe 3a cpeacTBa rocbogxeTa, He Mornm ObiTb 3a-

nyLweHbl ANUTenbHOe BpeMmsl 13-3a OTCYTCTBUSI cpeacTB B Tapude.
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MoTpebHOCTb B yBenuyeHun Tapudpa, npyn peanusaumm nepexoga HAT 3a cyet ero
WHBECTULMOHHOWN COCTaBrAoLEN, NPUBM3nTENbHO COCTaBUT (ON1S YCNOBUA CpegHero Ta-
pucba, NPUHATOrO paBHbIM 24 py6./ M°):

- Ana nepexoda Ha MexaHuyeckoe obe3BoXuBaHue (NpU OUHaAHCUPOBaHWUK 3aTpaT B
TeyeHne 3-x net) - 8% ANA peKkoHCTPyKumMn u 16% [ns HOBOro CTpouTenbCTBa, BKNHOYas
yBenmyeHune cebectonmocTy;

- NS nepexofa Ha TexHonormm yganeHus asota n gocopa (NPUMEHNTESNBHO K NPO-
ueccy BHOBX®, npn douHaHcMpoBaHun 3atpaT B TeveHue 5-x net) - 15% Ansg pekoHCTpykK-

umm n 120% Ans HOBOro CTPOUTENBLCTBA, BKAOYas yBenmyeHne cebectommocTu. MNocnegHas

umcpa abcontoTHO HepeanucTUYHa.

6.3 AKOHOMUYECKNIN aHaNn3 3aKonorm4yeckom acphpeKTMBHOCTHU

ucnonb3osaHusa HAOT

BaxkHbIM BOIMPOCOM ABJIAKOTCA yaerbHble eAnHULbl NAMEPEHNA BKOHOMUYECKNX MOKa-

3artenen. B aTon cdepe cyLlecTByeT HECKOSMbKO MPUMEHAEMbIX NOAXO0L0B, XapaKTepUCcTUKn

KOTOpbIX NpuBeAeHbl B Tabnvue 6.5.

Tabnuua 6.5 — Cnocobbl BblpaXkeHUs1 3KOHOMUYECKNX NoKa3aTenen TeXHONormm

BeipaxeHune
yAenbHbIX 3KO- EonHuubl
Onpepenenue MNpumeHeHne MpeumyliecTBa HepocTaTtkn
HOMWYECKUX MO- |  U3MEepeHUs
KasaTenen
1 2 3 4 6 6
CTtoumocTb co- | Py6neit Ha M® |Cymma kanu- | TpaanLMOHHIf MpocToTa. He yuuTbIBaeT Ko-

3[aHus (PEKOH-

ctpykumm) OC

CYTOYHOW Npo-
n3ssoguTenb-
HOCTW MK
py6./TbiC. M°
rogoBoK Npo-
n3BoauTENb-

HOCTU

TanbHbIX BMO-
xenun (K), oT-
HeceHHas K cy-
TOYHOW Mpo-
€KTHOW Npouns-
BOAMUTESBHO-

CcTn

cnoco®, npume-
HseTcs ONs OLeH-
K1 HeObX0ANMbIX
KanutanbHbIX

BI1OXXEHUN

HaunbonbLee ko-
NNYeCTBO UHGOP-
MaLum NpucyT-
CTBYET B TAKOM

BblpaXeHnn

nn4ecTBO yaans-
eMbIX 3arpsisHe-
HWUIA 1 TNYOUHY
OYMCTKN.

He yuuTbiBaeT
3KCNnyaTaunoH-

HbIX 3aTpaT
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BbipaxkeHue

yAenbHbIX 3KO- EaonHmubl
OnpegeneHue MNpumeHeHne MpeumyLiecTBa HepocTtatku
HOMUWYECKUX NO- | U3MEpEeHUs
Kasatenen
1 2 3 4 6 6
Pybnen Ha oa- | Cymma kanu- | lMpumeHsieTca 3a | He 3aBucuTt ot He y4uTbiBaeT ko-
HOrO XUTEeNsi | TamnbHbIX BMO- | pyGexom 3HaYeHW yoenb- | NM4yecTBo ygang-
XKEHUW, OTHe- HOro BOJOOTBE- €eMbIX 3arpsisHe-
CEeHHasi K Ymnc- OEHus, YyacTo HUWA 1 TNYOUHY
FNIEHHOCTHU XMW~ CWUMbHO pasnuya- | OYNCTKMU.
Tenen, obeny- owmxca gpyr ot | He yuntoiBaet
XnBaeMbIx apyra KCnnyaTaumnoH-
AaHHbIM 00b- HbIX 3aTpaT
€KTOM
Okcnnyatauu- | Py6neint Ham® | Cymma akc- TpaanunOHHbIN MpocToTa. He yuntbiBaeT ko-
OHHble 3aTpaTbl | OUMLLEHHON nnyatauuoH- | cnoco®, npume- Haunbonbluee ko- | nu4ecTBo yaans-
(cTtoumocTb CTOYHOW BOAb! | HbIX 3aTpaT HSIeTCA ONS OUEH- | IMYEeCTBO MHAOP- | eMbIX 3arpsiaHe-
OYNCTKN) (C), oTHeceH- |ku 3aTparT Ha Mauun nNpucyT- HUIA 1 TNyOuRHY

Hasi K CyTouY-
HOW hakTuye-

ckown (kak npa-

OYUCTKY U Tapu-

doobpazoBaHns

CTBYET B TAKOM

BblpaXXeHun

OYUCTKMW.
He yuuTbiBaeT Ka-

nUTanbHbIX BIO-

BWIO) Npons- XeHun
BOOMTESNBHO-
cTn
MpuBeneHHble |Kak npaBuno, [N =C +E, K, | TpaanunoHHbIn MpocToTa, oco- YcnoBHOCTL Be-
3aTparthl no o6bekTy B | Unun cnoco®, npume- GeHHO NpUrogHo | NMYKMHLI EH, no-
uenom, pyo- M=T,-C+K |HAeTCcAa ansa cpas- |AnNs COMOCTaBrie- | CKOMbKY COAEPXUT
newn. Moryt HEeHVs1 BapnaHTOB | HUSA MHHOBALWIA, C | HOPMATUBHbIN

ObITb OTHECe-

Hbl K M3

TEeXHNYECKUX pe-

LLIEHnI

3aaHHbIM npe-
[AenbHbIM CPOKOM

OKynaemocCTun

CpOK OKyrnaemo-
CTK, MA0XO0 Nnoa-
XOAUT K PEeLLEHUto
3KOSTOMMYECKMX
3agad. Hukak

He CBSi3aH C Konu-
4YeCcTBOM yganse-
MbIX 3arpsA3HEHUN
n rny6uHon

OYNCTKN
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BbipaxkeHue

yAenbHbIX 3KO- EanHnupl
OnpegeneHue MNpumeHeHne MpeumyLiecTBa HepocTtatku
HOMUWYECKUX NO- | U3MEpEeHUs
KasaTenen
1 2 3 4 6 6
3aTpaTbl Xu3s- Kak npasuno, |[llonHble 3a- PaspaboTaH 3a O6bEKTMBHbIN ManoocBO€EHHbI
HEHHOro UMKna |Mno oObekTy B | TpaTbl HA pyb6exoM, Hayan |MeToz NOoJIHOro mMeToz.
(LCO) uernom, pyb6- YHKUNOHNPO- | NPUMEHSATBLCH B yyeTa 3aTpar, B Hukak He cBsi3aH C
nen. Moryt BaHue 06bek- | BKX Poccum B no- | TOM umucre Kak KOSNIM4YecTBOM

ObITb OTHece-

Hbl K M3

Ta, OT ero co-
3n0aHus 1o ge-

MOHTaXa

cnegHve rogsbl

ans obopynosa-
HUSA ¢ HebonbLMM
CPOKOM CNy>0bl,
Tak n anga obopy-
OOBaHuWs Co 3Ha-
YNTENbHbLIMU 3a-
TpaTamu Ha Kanu-

TanbHbIN PEMOHT

yaanseMbix 3a-
rPSA3HEHUN W ry-

OUHOWM OYUCTKM

YpenbHble 3a-

Pyb6nei Ha kr

Cymma 3atpaTt

Bo3moXkHbI noka-

YyuTbiBaeT KOnu-

TpyaHocTh €

TpaTbl, OTHe- yAaneHHblx 3a- | (B ntobom Bbl- | 3atens. MNogob- YecTBO yaaneH- onpegeneHnem

CEHHble K yaa- | rpsS3HeHUN paXkeHun), oT- | Hbl MOAXOA NPW- | HbIX 3arpsA3HEHUI | COBOKYMNHOW Mac-

NEHHbIM 3a- HeceHHas K MeHsieTcs npu Cbl YAaneHHbIX

rPSA3HSAOLLNM macce yaa- aHanuse sHep- BELLECTB BBMAY UX

BeLLeCTBaM NEHHBbIX 3a- roacpdeKkTMBHOCTU pasnuM4HON 3KOSOo-
rpA3HEeHUN Buronornyeckon rMyeckomn onacHo-

O4YMCTKM cTH

3aTpaTtbl Xu3a- Pybnen/ega. Cymma 3atpat |[NpegnoxeH ons | KoppekTHo onpe-

HeHHoro uukna, |UMKO XW3HEHHOTO HacTosLLero aensdertcs Konu4ye-

OTHECEHHbIE K LUMKNa, OTHe- | cnpaBoYHUKA CTBO YAarneHHbIX

CHWXKEHMIO Be-
NNYUHBI NHTE-
rpanbHoro no-
ka3aTens kade-
CTBa OYUCTKM
(vnn nHoro
KOMMJIEKCHOTO

KpuTepus)

CEeHHas K mac-
Ce yaaneHHbIx
3arpsi3HeHunn,
npuBeaeHHbIX
K KpUTEpUto
NMNKO

3arpssHeHumn

MpumeyaHne — * E, — HOpMaTUBHbIA KOIDULMEHT 3(PDEKTUBHOCTM KanuTarbHbIX BAOXEHUW, T, —

HOPMAaTUBHbLIN KOSMPULIMEHT OKYyNaeMoCT KanutanbHbIX BnoxeHun. E,, npuHumaetca ot 0,12 o 0,17, sBenu-

ymnHa T,, = 1/E,.
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Takum obpasom, onTUMarnbHbIM MHCTPYMEHTOM A5l 9KOHOMMYECKon oueHkn HOT aB-
NAETCa IKOSI0ro-aKoOHOMUYeckas aPeKTUBHOCTL (33J) 3aTpaT XKU3HEHHOro umnkna. [nsa ue-
Nen HacToswero crnpaBoYHMKa Nod 3TUM TEPMUHOM nogpasymMeBaeTCsl OTHOLUEHME 3KOHO-
MUYECKUX 3aTpaT Ha cokpalleHne cOpocoB B BOAHbIE OOBLEKThLI K 9KONOMMYECKOMY pesynbTa-
TY, BbIp@XEHHOMY B KOMMMEKCHbIX eaAnHuLUax (UHTerpanbHOMY nokasaTento kayecTBa O4YnUCT-
kn, MKO mnn nHomy KoMnnekcHoMmy Kputeputo). Hambonee TOYHbIN pesynbTaT ang 333
AacT OTHOLLEHNE 3aTpaT XU3HEHHOIO LMKNa K CHUXeHUo BennyunHel NMKO.

Kak nokasaHo Bblle, MeponpuUATUAMW, OTHOCUTENbHO LOCTYMHbIMW OpraHu3auusam,
akcnnyaTtupytowmm LICB, asnatoTcs:

- PEKOHCTPYKUNA OENCTBYHOLMX COOPYKEHUA OYUCTKM C mcnornb3oBaHunem HOT 7 w
HAOT 8;

- CTPOUTENBCTBO COOPYXXEeHUN obeszapaxmnBaHus (Ha BCeX MpoaHanmM3MpoBaHHbIX
obbekTax ncnonbdyetca YP-obnydeHne — HOT 4x);

- BHegpeHue obopyaoBaHua ansi MmexaHmyeckoro obessoxumsanus (HOT 10).

Mepexopn Ha akonornyeckn GesonacHoe obeszapaxunBaHne He UMeeT anbTepHaTuB.

AnbTepHaTMBON MexaHuyeckomy obesBoxuBaHuio (HOT 10a) B page crnydyaeB MOXET
ObiTeb HOT 108 — c 06€3BOXMBaHMEM Ha UNOBbLIX MIoLWaaKax ¢ UCNoSfib3oBaHNEM (PITOKYSAH-
ToB. TexHonorma HAOT 10B Ha CcyLleCTBYOLMX UMOBbLIX Nrowaakax (Npu nx Hagnexaliem co-
CTOSHUN, KNMMAaTUYECKMUX YCMOBUSIX U IPagoCTPOUTENBHON CUTYaunn) No3BosisieT nosyvymTb
TOT e TexHonorn4yecknin acpekr ¢ 3atpatamm Ha 1 T CB ocagka B 5—10 pas Huxe [29].

B obnactu ouunctkn TCB 3agava AOCTMXKEHMA HanbonblUen 3KONOro-aKOHOMUYECKOW
aPPeKTUBHOCTU MHBECTULUN TpebyeT NpoBeaeHUs cneumanbHOro aHanuaa.

B Tabnuue 6.6 npuBeneHbl onMcaHne OCHOBHLIX BapUaHTOB TEXHOMOMMA Of11 HOBOTO
CTpouTenbCcTBa u pekoHcTpykumm OC:

- Knaccudeckasn bmonorndeckasn ounctka (Ne 1);

- TexHomnorna ¢ yganeHnem asota un pocgopa (Ne 2);

- TEXHOMOMMA ¢ yganeHnem asota n gpocgopa, ¢ 4OoYMCTKON Ha dounbTpax (Ne 3);

- TEXHONOMMA C yaaneHnem asoTta u docdopa, ¢ 4OOYUCTKON (MocnenoBaTesibHO) Ha
BGuodunsTpax n punbTpax, opneHTupoBaHHasa Ha gocTmxkeHune MNAOKqLexos (N2 4).

PaccmoTpeHbl noaBapuaHTbl peanu3aumm OaHHbIX TEXHOMOMMN C HOBbIM CTPOUTESb-
CTBOM U pekoHcTpykumen (A n b cooTBeTCcTBEHHO). 104 pEKOHCTPYKLUMEN noapasyMmeBaeTcs
NCNONb30BaHME CYLLECTBYIOLMX €MKOCTHbIX COOPYXeHU (C Heobxoammomn CyLieCTBEHHON
PEKOHCTPYKUMEN CTPOUTESNBbHBIX KOHCTPYKUMA, obecnevmBalollen nx pac4yeTHbIN CPOK CryX-
Obl B TeyeHne cnegyowmx 50 net). CoopyxeHus obpaboTku ocagka B AaHHbIX pacyeTax

He yyTeHbl. Bce TexHonormm nogpasymeBatoT ob6e33apaxvBaHue.
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Tabnuua 6.6 — OCHOBHbIE BapnaHTbl TEXHOMNOMIN 451 HOBOIO CTPOUTENBCTBA U pekoHCTpykumn OC

Homep

BapuaHTa

TexHonorusa

Homepa
COOTBET-
CTBYHIOLLMX
HOT

OcCHoBHble (MUHK-
ManbHO Heobxoaun-
Mbl€) TEXHUYECKNE

MepOonpUsTUS

OnuunoHanbHble
MeponpusTus (Bu-

bl pabor)

MpumeHeHune pea-

reHTOB

4

BOE CTPOUTENLCTBO

A1

MNonHaa ©Owuonoru-
yeckas
(BO) —

CTPOUTENDBCTBO

O4YUNCTKa

HOBOE

CTtpouTtensCcTBO Ho-
BbIX COOpPYXXEHWUI
MeXaHN4eCKon "
nonHon OGuonoruye-
ckon OYUCTKM
(BKMOYAs a3pOTEHKM
N BTOPUYHbIE OT-

CTOMHUWKN)

He tpebytoTtcsa

A2

Buonornyeckas
ouncTka c ypgane-

HMem
doccopa (BHOD)

asoTa n

70-3

CoopyxeHnss mexa-
HWUYECKON M MONHON
Buonormuyeckomn

O4MCTKN  (BKMOYas
aspOTEeHKM U BTO-
pUYHbIE  OTCTOWMHU-
kn). Obbem aspo-
TeHkoB okosio 200 %
BO,

BTOPUYHbIX oTcTOoN-

oT nnowanib

HMKkoB okono 200 %
ot BO

Heobxoanmbl  no
TEXHOMoruam
BHOX®

n BHOBX®

A3

Buonornyeckas

ouyncTka ¢ ypgane-
HUem
doccopa n ¢ go-

O4YUCTKOM Ha (hunb-

asoTa n

Tpax

70-3,
COBMECTHO C
9a

CTponTtenbcTtBo Cco-
opyxeHun no A2 c
ONOKOM  [JOOYMCTKM

dpunbTpoBaHNEM

To xe. Bo3moxHo
npuMeHeHne

drokynsaHTa

295




Homepa OcCHoBHblE (MUHK-
OnumoHanbHble
Homep CcooTBET- MarnbHO Heobxoaun- MpumeHeHne pea-
TexHonorusa MeponpusTus (Bu-
BapuaHTa CTBYWOLUX | Mbl€) TEXHUYECKUNE reHToB
bl pabor)
HOT MepOonpuUaTUA
1 2 3 4 5 6
A4 Buonornyeckas 70-3, CTtpoutensctBo co- KoarynsHr.
ouYMcTKa C ygarne-| COBMECTHO C |opyXeHun no A2 c BoamoxHO  npu-
HMeM asoTa wu| 9a, a Takke |BOnopeakTopamum Lo- MeHeHne  rokKy-
cdoccopa U ¢ MHO-| OOMOMHWU- | OYUCTKM (OT amMMo- nsHTa.
rocTyneH4yaTon [0-| TenbHble |HUWHOTO W HUTPUT- OpraHunyeckun
OYWNCTKOW OT CO-| mogmnpouec- |Horo  asoTa, npu cybctpaT ana ge-
eOUHEeHUn asoTa M| Cbl, HEe Onu- | HeoBxoaUMOCTN — HUTpUdmkaumm
docdopa, BIK, | caHHble kKaK |OT HUTPATOB) U CO-
B3BELUEHHbIX  Be- HOT OpYyXeHuamm no-
LiecTB OYMCTKN  PUNBTPO-
BaHUEM
B. PekoHcTpyKunsa
b1 MonHaa Guonoruye- - PekoHcTpyKumnsa  cy- He tpebytoTtcs

ckasi oumcTka (BO)

LLLECTBYHOLLNX co-
OopyXeHun 6e3 wus-
MeHeHUnA TexXHoIno-
mu n Tnos obopy-
JoBaHudA, Ona npo-
ANEeHust cpoka 3Kc-

nnyatauum
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Homepa OcCHoBHblE (MUHK-
OnumoHanbHble
Homep CcooTBET- MarnbHO Heobxoaun- MpumeHeHne pea-
TexHonorusa MeponpusTus (Bu-
BapuaHTa CTBYWOLUX | Mbl€) TEXHUYECKUNE reHToB
bl pabor)
HOT MepOonpuUaTUA
1 2 3 4 5 6
B2 Buonorunyeckas 70-3 PekoHcTpykums  co- | PekoHCTpykuus Pearent  (koary-
o4yncTka C yganeHu- OPYXXEHWHN, pabo- | cTpouTenbHbIX nsHT) ang  oca-
eM asoTta un ¢ocgo- TaBLUMX MO TEXHOSMO- | KOHCTPYKUMK,  MO-|XaeHns  docoa-
pa (BHO®P) rmn BO, HarpyxeH- | XogHbIX MOCTKOB U |TOB — TOJNIbKO B

HbIX He 6onee 50 %
OT MNPOEKTHOIO HO-
MuHana. Bbioene-
HME B a’3poOTEHKe,
Kak npaBuno, Tpex
pa3HOBUOHOCTEN

TEXHOMOrMYeCKNx

30H. YcTaHoBKa Me-
larnoKk B Heaspupy-
€MbIX 30Hax, Haco-
COB peuupKynsiuum,
npoknagka, npw
HeobxoauMocTH,

TpybGonpoBOAOB.

YcTaHoBKa HOBOW
aspauunoHHOn cu-
cTeMbl B Heobxoau-

MbIX 30HaX b

Pe-

KOHCTpYKUMSA Mexa-

orpaxgeHun.

HUYecKom yactu
BTOPMWYHbIX oT-
CTOWHUKOB 7]

HaCOCHOW CTaHuuK

BO3BpaTHOro urna.
PekoHcTpyKuns

NnepBUYHbIX oT-
CTONHMKOB (no

HasHayeHuto, nnbo
C UCnonb30oBaHNEM
B KayecTBe aHas-
pOGHbIX 30H, Nn6o
ansa  npedepmen-
Tauum ocapgka). Pe-
KOHCTPYKLMS co-
opyxeHun rpybon
MeXaHN4ecKomn

OYUCTKM.
3ameHa BO3yxo-
OyBOK C YCTaHOB-
KOW perynmpyembix
arperaToB 2
YcTaHoBKa K.
CoopyxeHnunst  xpa-
HEHWsl, MNPUroToB-
neHnst 1ao3npoBa-
HUS pacTBopa pea-
reHTagnsa ocaxpe-
HUSA docdartoB
(ana cxem BHOX®

n BHOBX®)

cxemax BHOX® un
BHOBX®
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Homepa OcCHoBHblE (MUHK-
OnumoHanbHble
Homep CcooTBET- MarnbHO Heobxoaun- MpumeHeHne pea-
TexHonorusa MeponpusTus (Bu-
BapuaHTa CTBYWOLUX | Mbl€) TEXHUYECKUNE reHToB
bl pabor)
HOT MepOonpuUaTUA
1 2 3 4 5 6
B3 Buonornyeckas 74-3, CTtpoutensctBo co-
o4MCTKa C yaaneHu-| COBMECTHO |OPY)XEHUIM [OO00YUCT-
eM asoTta un ¢ocgo- c9a Kn Ha punbTpax
pa (BHO®) wn po-
oynctka OT B3Be-
LLIEHHbIX BeLLecTB —
Kak  [OOMNONHUTENb-
Hasg cTagus K cyule-
CTBYWOLUUM  PEKOH-
CTPYUPOBAHHbLIM CO-
OpY>XEHUAM
B4 Buonornyeckas 70-3, CTpounTtenbcTBo
o4McCTKa C yaarneHu- | COBMECTHO | MHOFOCTYNeHYaThbiX
eM asota u docdo-|c 9a, a|coopyKeHuin o-
pa (BHO®) u po-|Takke [OO-|0YNCTKM OT COeau-
ouyncTka OT coegu- | NOSHU- HEHMA  asoTa MU
HeHUN asorta M | TenbHble doccopa, BIK,
docdopa, BIK, | nognpo- B3BELUEHHbIX BE-
B3BELUEHHbIX Be- | Lecchbl, He|LecTB
LLeCcTB — KaK [0- | OnucaHHble
nonHutenbHasa cta-|kak HOT

OV K CyLlecTBylo-
MM PEKOHCTPYMpO-
BaHHbIM  COOpYXe-

HUAM

D 310 MeponpuAaTne KanntarnbHOro peMoHTa, Kak npasuio, coBMmellaemoe C peKOHCprKLI,VIeIZ.

2 MepOI'IpI/lﬂTI/Ie, nMerLlee Kak TexHoriormn4eckoe, Tak 1 3KOHOMUN4eCKoe 3Ha4YeHue.

CpaBHeHVe NATU BapuaHTOB TEXHOMNOMMIA NPOBEAEHO MO MEeToAUKe pacyeTa CTOUMO-

CTU XXU3HEHHOro uukna, c ynpoweHnAaMn, npuMeHnTernbHO K OCTCBc NMPUTOKOM CTOYHbIX

Bog 100 Tbic. M*/cyT npuBeneHo B Tabnuue 6.7. 3a pacyeTHblit cpok cnyx6Bbl OC (50 neT)

Oyaet ounwieHo 1825 mnH M® CTOYHbIX BOZ. YKa3aHHas B rpadpe 9 CTOMMOCTb OYUCTKU ABNSA-

eTCs OTHOLLUEeHWEeM BCeW YYTEHHOW COBOKYMHOCTWM 3aTpaT 3a >KU3HEHHbIA UMK K obemy

00beMy OuMLLEHHOM BOAbI.
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Tabnuua 6.7 — CpaBHeHWe BapuaHTOB TEXHOMOMMI A1 HOBOrO CTPOUTENBLCTBA U PEKOHCTPYKLUN

COOPY>KEHMWIN OYUCTKM CTOYHBIX BOJ

Tekywne 3aTpaTbl B
KanuTtanbHble BNOXeHUs,
xofe pabotel OC,
MITH py6.
MITH py6.
y Bcero 3a- | CtoumocTb
AenbHble
; 3atpatbl TparT Ha co- | oumcTkM
apuaHTbI Kan. BNOXeHWs, .
7 6./m° yaren- | 0P| apakmen | 1w crou-
TEXHONOrMM - TbiC. py6./M° B
000 g Hble 2 B0 | paBoty OC | Hbix Bog ¥,
CMP | pyno- | Bcero CyTKM obopyno-
Y aKkcnn. 3a- Y MITH py6. pyo.
BaHue BaHuA B
Tpatbl
TeyeHue
xKu
1 2 3 4 5 6 7 8 9
A. HoBoe cTpontenscTBo
A1 1150 150 1300 13 275 400 1975 11
A2 1700 300 2000 20 400 550 2950 1,6
A3 1790 370 2160 21,6 500 810 3470 1,88
A4 1850 550 2400 24 1360 1210 4970 2,7
B. PekoHCTpyKUMS (M LONONHEHUE LOOUYUCTKN)
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

Y MNpu pacueTe He yuTeHb AEMOHTaX, GaHKOBCKMIA MPOLIEHT.

2 N3 aKcnnyaTaLMOHHBIX 3aTpaT YUTEeHbl TOMbKO CTOMMOCTb OMEKTPOSHEPTUM, PeareHTOB W 3aTpaThl Ha
TexHu4yeckoe obcnyxnsaHne obopygoBaHus. YaaneHune docdopa Ans BceX TEXHONOrMN NpuHATO Gruonornye-
ckum nytem, 6e3 ncnonb3oBaHWs peareHToB. [1pyMeHeHe peareHTOB YYTEHO TONbKO ANns TexHonornnm A4 un
b4, Ha cTagum goouncTtkn. B cnyvae yganeHuss OCHOBHOro Konmyectsa pocdopa XMMUYECKUM NYyTEM Ha CTa-
[V BUONOMNYECKO OYMCTKM AOMONMHUTENbHBIE 3aTpaThl COCTaBMAsHOT 0,45 py6./m°.

3 OTO TONbLKO YacTb SKCniyaTalMOHHbIX 3aTpaT, NnpuMeHdaemMad ans Lenen HacTosaLwero aHanmaa.

Ana nonydeHnss obwien cpaBHUTENBbHON OLEHKN 3W(EKTUBHOCTM yAaneHusa 3arpsis-
HSAKOLWMX BELLLECTB HEODXOAMMO NPUBECTU UX KONUYECTBa K eAnHon BenuyumHe. C 9Ton Lenbto
npumMmeHnm noaxop Kk pacyety UMKO, nanoxeHHbln B pasgene 3. OgHako, NOCKONbKY B AaH-
HOM CpaBHEHMM B TOM YMCIIE€ pacCMOTpPeHa TEXHOSOrMd, HanpasfeHHast Ha LOCTUMXeHue
MNAKowexos N0 T BOCB, npu pacyete UMKO B kavecTBe Gasbl cpaBHEHUs (3HamMeHaTens
Apobu) ncnonb3oBaHbl BennymHbl MNMOK ons BogoemMoB pbibOX03AMCTBEHHOIO BOAOMNOSb30Ba-

HMA onsa aaHHbiX BewlecTB. Mo XIK ncnonb3osaHa MNAK CanluH 2.1.5.980—00 ans nutbe-
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BOr0 U XO35IMCTBEHHO-ObLITOBOro BOAOCHA0XeHUs. PaccuntaHHbie Taknm o6pa30M BEJITMYNHbI

Aanee nmenytotca UMKO.

KOHLI,eHTpaLl,VII/I 3arpA3HALLWNX BeWwecTB Mpu UCMNOJIb3OBaHUN YeTblipeX BapuaHTOB

OYNCTKM NpuBeAeHbl B Tabnuue 6.8, BennuunHbl UMKO,,, paccuntaHHble MO AaHHbIM Tabnu-

ubl 6.8 — B Tabnuue 6.9. 3T AaHHble ANsa nogBapuaHToB A 1 b NPUHATBI paBHbIMM.

Tabnuua 6.8 — KoHueHTpauumn 3arpsasHsoLWmMx BELLECTB B OYULLIEHHOW CTOYHOW BOAE,

MCcnoJsib30BaHHbIE NPU pacyeTe

CopaepxaHue B uc- KoHueHTpaumsa B o4mLLEHHOW Boae
3arpsisHawowme .
XOZHOW CTOYHOI BO- nNpwu NCNonb30BaHMM TEXHONOTMIA, Mr/ NOKpux0s, MI/IT
BellecTBa
ae, mr/n Ne 1 Ne 2 Ne 3 Ne 4

B3BelueHHbIe BeLlecTBa 200 15 10 10 5 5
BlKs 180 12 5 5 2 2
XMK 360 60 40 40 30 (15)
A30T aMMOHUIMHbLIX CONen 40 25 1 1 0,4 0,39
A30T HUTpaTOB - 5 25 9 5 9,1
A30T HUTPUTOB - 0,5 0,2 0,2 0,02 0,02
doccop dhochartos 5 3,5 3,5 0,7 0,2 0,2

Tabnuua 6.9 — BennuumHbl UMKO,, AN pasnnyHbiX TEXHONOrnim

3anH3HFHOLLI,I/Ie BellecTBa

WMKO,,

ansa nexogHom CB

BenununHa UMKO,, oumnLLieHHoM Boab!

npn ncnonb3oBaHuUn TEXHOSOrmm

Ne 1 Ne 2 Ne 3 Ne 4
B3BelleHHble BellecTBa 40,0 3,0 2,0 2,0 1,0
BIMKs 90,0 6,0 2,5 2,5 1,0
XMK 24,0 4,0 2,7 2,7 2,0
A30T aMMOHUIHBLIX CONen 102,6 64,1 2,6 2,6 1,0
A30T HUTpaTOB 0 0,5 2,7 1,0 0,5
A30T HUTPUTOB 0 25,0 10,0 10,0 1,0
docdop doctaTtos 25,0 17,5 17,5 3,5 1,0
NMKO,« (cymmapHas BenuyunHa) 281,6 120,2 40,0 24,2 7,6

B Tabnuue 6.10 npoBeaeH pacyeT 3HadeHun 333. DKonoro-sakoHomMu4veckasi acpdex-

TUBHOCTb onpeaenanacb oBymMm4 cnocobamu:

- Kak abconTHast — OTHOLLEHNE CTOMMOCTU OYMCTKM 1 M3 no AaHHOW TEXHOMNOrMU K

pasHuue mexay UMKOyx ncxogHon ctouHon Boabl n UMKOy, ounweHHon Boabl Anst AaHHOW

TEXHOIOornu,
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- KaK OTHOCUTENbHas (OTHOCUTENbHO NpeabiayLen no rnyobuHe OYUCTKU TEXHOMOIUN),
YTO NO3BONAET BbISICHUTb, Kakon adhpekT nveeT yrnybneHne kavyectBa OYMCTKM C MEPEXOo-
AOM OT MeHee 3(heKTUBHOM TEXHOMNOMMM K crneaytoLllen, 6onee acpheKkTMBHOMN.

CTOMMOCTE OMECTEE I0 TEXHOMOrHE N —CTOMMOCTE OMHCTER 00 TexEoxrorEs [ N—1)

OTHOCVITeJ'IbHaﬂ 333 — HIKOpx Texsonorms (N—1) — HIOIKOpx Texmomormn N

Pasnuua sennunH UMKO,, cooTBeTCTBYET NpuBEeaeHHON (MHTerpanbHon) macce yaa-
NeHHbIX 3arpssHeHuin. o guandeckoMmy cmbicny BennuMHa 33 MOKasblBaeT CTOMMOCTb

yAaaneHus 1 kr maccbl YCrOBHbIX 3arpsi3HEHUA.

Tabnvua 6.10 — OnpeneneHne 3KONOro-akoHoMn4eckom addPEeKTUBHOCTN TEXHOMOIUIA

3HayeHus nokasartenen Ans CTOMHOM BOAbI
EnunnHuua O6paboTaHHomn
PacueTHble nokasaTtenu Wcxoa-
n3MepeHuns MO TEXHOMOMMKN OYNCTKM
HOW
1 2 3 4

NMKO,x 281,6 120,2 40,0 24,2 7,6
CHmxeHne WIKO,, oTHOCUTENLHO
uncxogHon CB (abconoTHoe CHuxe-
Hue) 0 161,4 241,6 257,3
CHmkeHne WIKO,, oTHOCUTENLHO
npegpiaywen (MeHee addeKkTNBHOMN)
TEXHOMNOrMn (OTHOCUTENBHOE CHMXKE-
Hue) 0 161,4 80,2 15,8 16,6

A. HoBoe cTponTenbcTBo

CtonmocTb oumuctkn (no rpadpe 9 py6./M3
Tabnuubl 6.7), abcontoTHoe 3Haue-
Hue 0 1,1 1,6 1,9 2,7

YBenuyeHme CTOMMOCTU  OTHOCU- py6./m°
TenbHO npegblgywien (meHee ad-

(PEKTMBHOWM) TEXHOITOTUN — 11 0,5 0,8 1,6

Okonoro-skoHoMu4eckas adpdektus-| py6./ycn. kr

HOCTb: yAaneHHbIX 3a-
- abconoTHasa rpsisHennm — 6,8 6,6 7,3 9,9
- OTHOCUTESbHAas — 6,8 6 17,8 49,3
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3Ha4yeHusa nokasaTernen Ans CToOYHOM BOAbI

EovHnua O6paboTaHHoM
PacueTHble nokasaTenu Wcxoa-
n3mepeHuns MO TEXHOOrMM OYNCTKN
HOM
1 2 3 4

B. PekoHcTpyKuna

CronmocTb ouncTku (no rpacpe 9 Tab- py6./m°
nuubl 6.7), abcontoTHOe 3Ha4YeHne 0 0,59 0,9 1,18 2
YBenuyeHve CTOMMOCTU OTHOCWUTEMb- py6./m°

HO npegplaywien (meHee 3ddeKTUB-
HOW) TEXHONornm — 0,59 0,31 0,28 0,82

Okonoro-skoHomm4eckas addpektms-| py6./ycn. kr

HOCTb: yAaneHHbIX 3a-
- abcontoTHas rpAsHeHnn — 3,7 3,7 4.6 7,3
- OTHOCUTENbHAaA — 3,7 3,9 17,8 49,3

HaHHble Tabnuubl 6.10 N03BONAT caenaTb criefyoLlime BbIBOAbI:

- abcontoTHaa 333 ymeHbluaeTcs oT BO k TexHonoruu, gocturatowen MNMAOK, (no NKO
CB) Ha 45 % un 100 %, B 3aBUCMMOCTM OT BapuaHTa co3gaHms OC (HOBOE CTPOUTENBLCTBO
NN PEKOHCTPYKLNSA COOTBETCTBEHHO);

- OTHOcuTEnNbHas 333 pesko Bo3pacTaeT npu godaeneHun K nognpoueccam bO unn
BHO® nognpoueccoB [O0YMCTKN: UNBTPOB M OCOBEHHO BuopeakTopoB A00UUCTKU. [pwn
HOBOM CTPOMTENbLCTBE YAENbHbIE 3aTpaTbl HA yaaneHne O4HOro M TOro XXe KONMu4ecTBa 3a-
rpasHeHnn Ha ctagumn gooumnctkn o MNAOKpx B 8 pa3 Bbilwe, Yem Ha cTagum Buonornyeckom
ouncTKN. MNMpn peKOHCTPYKUUKN 3Ta pasHuLa npesbiwaeT 12 pas;

- HECMOTpS Ha 6onee BbICOKYD CTOMMOCTb MPUMEHEeHUs, 9D BMONOrM4eckom O4YNCT-
Kn ¢ yaaneHnem GUoreHHbIX 3NeMeHTOB paBHa Q33 Krnaccn4eckom BMonormyeckomn OYNCTKM.
9710 06BbsACHAETCA ropas3go 6onbwrM abCconTHLIM 3KONOrMYecknm 3ddeKToM NepBoun no
CpaBHEeHWUo co BTopon. T. e. B chepe OMOMNormyeckon O4YMCTKM CyLLEeCTBYET NosiHas nponop-
LUMOHANbHOCTb MeXAy MHBECTULMAMU U IKONOrMYeCckuM adhekToM (3aBUCUMOCTb HYEBOrO
nopsigka): 4yem 6ornblue BNOXEHO CpeacTs, TemM GONbLUMI 3KOMNOrMyeckun adpdpekT gocrtura-
eTcs. BaxxHO OTMEeTUTb, YTO 3Ta 3aBUCUMOCTb ByaeT AeCTBOBaTb TOMBbKO MpU UCMNOSMb30Ba-
HUK Buonormnyeckoro yaanexHuss doccopa (NpU XMMUYECKOM yaaneHun ctommoctb BHOD
pe3ko Bo3pacTaeT). [pn nepexoae k 4OOYNCTKE CTOMMOCTb yAaneHus 3arpsi3HeHnn Bo3pac-

TaeT Ha NOPSIAOK.
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O6bwwun BbiBOA: onTUMarnbHaa 3303 gocTuraeTcs Npu UCNonb3oBaHUM Hanbonee ad-
PEKTMBHBIX TEXHONOrMI BMONOrNMYECKON OYUCTKN B a3pOTEHKaxX C yaaneHnem asota u ¢oc-
dopa (buonornvecknum nytem). Cuctema HopMMpoOBaHUA OOMKHa obecnevnBaTb 6e3ycnos-
HbIW MPUOPUTET MEPONPUATUA NO BHEOPEHUIO TEXHOMOMMU yaaneHua asota n docdopa B
aspoTeHKax (U MM NoAOBHbIX METOLOB) NO CPABHEHUIO C LOOYMCTKON. NpUMeHeHne 4OOYMCT-
KM OOIMKHO paccmatpuBaTbea kak HOT TONbKO B CTPOro OrpaHMYeHHbIX CUTyaunsix CTPOron
OXpaHbl BOAHbIX 00bEKToB. Bo BCex Apyrnx cutyauusx UCNonb3oBaHWE B NPOEKTe noanpo-
LLleCCOB OOHUCTKN IKBMBANEHTHO HaHeceHuo yulepba BOAHbIM OO6bEKTOB B pesyrnbTaTe He-
XBaTKN CpeacTB, HEA(PEKTUBHO NOTPAYEHHbIX HA AaHHOM 0b6beKkTe, Ang nony4yeHms 6a3oBo-

ro acpcpekta Ha gpyrom obbLekTe.
Pasnen 7. nepCI'IeKTVIBHbIe TeXHOJIOI'MM

[na xapakTepucTukm 1 Knaccudukaumm pasBuBalOLLMXCA METOAOB LenecoobpasHo
BblAENUTb CneayoLwmne NoHATUS:

A. NlHHOBaUMOHHAA TEXHOSOINA:

A1. PasBMBaemas TeXHOMOMs, Haxoaswasacs Ha ctagum nabopaTtopHOM UM OMbITHO-
NPOMbILLNEHHON pa3paboTku B Poccum nnbo 3a pybexom.

A2. TexHonorusi, He UMerLasa LOOCTAaTOYMHOrO u4ucna MNPUMEHEHUA HeobXoaMMOoro
maclwitaba B Poccuu, 4tobbl oTHecTn ee K HAT.

A3. He nmetowasa npumeHeHun B Poccumn n ncnonbsyemasi 3a pybexxom Ha marnom
yncne obvekToB (He 6Gonee 3).

b. TexHonormsa, ocBoeHHass B MUPOBOM W (MUN) OTEYECTBEHHOW MNpaKTUKe, HO
He anpobupoBaHHas B AaHHOM oTpacnu B Poccun:

B1. He umetowaa gocratodHoro 4Ymcna npumeHeHnn B Poccumn, HO ncnonbsyemas 3a
pybexom (bonee 5 npuMeHeHui).

B2. CmexHasa TexHOnoruss — npuMeHsiemasi B gpyrmx otpacnsx, no 6nmskomy HasHa-
YeHUto, HO B ycroBusix, oTnmyatowmxcs ot OC LICB.

PaccmaTtpuBaga nepcrnekTuBHble TexHoormm odncTtku NCB, cnenyeT pasnuyaTh ctaTyc
TEXHOMOrMM NPUMEHMUTENBbHO K NPOMbILLNIEHHBIM CTOYHbIM Bogam u kK TCB/MNCB. MHorne co-
BPEMEHHbIE TEXHOSIOMMMK, KOTOPbIE MOTYT ObiTb OTHeceHbl kK HOT Ansi NpOMBbILLNEHHbIX CTOY-
HbIX BoA, npumeHuTensHo K CB u/unu MNCB cnenyet paccmaTtpuBaTh Kak NepCcneKkTUBHbIE
(cmexHble) TexHonormn. OgHako AaHHbIM nogxod cnepyeT B OonblUen CTeneHn OTHOCUTL K
cneumunyeckum 3arpasHsaoWmMM BewecTBam. pn 04MCTKE OT OpraHUYecKUX 3arpasHeHun
(BIK, B3BelUeHHble BellecTBa), coeAuMHEHUN a30oTa U dpocopa AaHHble, OTHOCALLMECS K

NPOMbILUMNEHHbLIM CTOYHbIM BOAaM, MMeoWwuM cxoxme ¢ TCB xapakTepucTukn 3arpsi3HeHHO-
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CTW, criegyeT paccMaTpuBaTb C TEXHUYECKOM TOYKM 3PEHUS KaK OTHOCALUMecs U K nocnen-
Hen. OgHako, Npu 3TOM HEOBXOAMMO YYMTbIBaTb IKOHOMUYECKME OBCTOATENbCTBA, T.K. ANS
MHOIMX OoTpacren NPOMbILSIEHHOCTN AoNyCcTUMas cebecToMMOCTb OUYUCTKN CTOYHbIX BOA CY-
LLIeCTBEHHO BbILLE.

Mpobnembl, npexae BCEro 9KONorMyeckne, He pellaemble TEXHOSOMMAMMU, OTHECEH-
HeiMn K HOT, MOXXHO pa3buTb Ha crieayowme rpynnbi:

1) HegoctatoyHo rnybokoe n HeueneHanpasneHHoe yaaneHne cneumduyecknx opra-
HuJeckux 3arpsisHeHun (HedtenpoaykTbl, CIMAB), 6Guonormyeckn HeOKUCNSEMbIX 3arpsi3He-
HUW, MUKPO3arpsa3HEHUN, TSHXXEenNbIX MeTanmnos.

2) NMoTepsa UeHHbIX COCTaBNALWNX CTOYHBIX BOA, B npoLecce n3 obpaboTku.

3) HepoctatoyHas adpdektneHocts HAT B page cutyaumin (Hanpumep, HeadbdpekTmB-
HOe yaaneHue asoTa npu HUTPU- U aeHuTpudmnkaumm m3 NCB ¢ HM3KMM COOTHOLLEHMEM
BIMK/obwmin a3oT). TexHn4yeckas HEBO3MOXHOCTb M OrpaHUyYeHnst NPUMEHEHNSA TEXHOMOMNI
ouonorndeckon ounctkn NCB B psige cnyvyaeB (MecTa BpeMeHHOro npebdbiBaHus, HU3Kas
TemnepaTypa CTOYHbIX BOA4 U Ap.).

4) 3HaumTenbHble 06beMbl ocagka 'CB kak oTxoga npu HEBO3MOXKHOCTU MOMy4YEHUS
N3 HEro BTOPUYHON nNpoaykuumn nmbo ee cbbiTa.

5) BbiCcOkMe akonornyeckne U3gepXkn, npexne BCcero pacxop 3feKTPOo3Heprum u pea-
reHToB. Bbicokasi cToumocTb peanuaaumm HOT.

YuntbiBas COCTOSIHME Aen B nogoTpacnv BoOOOTBEAEHUS, ONUCaHHOe B pasgenax 1—
2, NS OTEYECTBEHHOW MPAKTUKM Hambornbllee 3HavYeHne UMeEroT rpynnbl npobnem Ne 4-6.
[MepBble Tpy nepevncrieHHble rpynnbl Npobnem 6onee akTyanbHbl B pa3BUTbIX cTpaHax 3a-
nagHon Esponbl n B CLUA, a Takke B permoHax ¢ 4enumMtomMm npecHon BoAbl, rae BbICOK MH-
Tepec K NOBTOPHOMY UCNOSIb30BaHMIO rMyH6OKOOUMLLEHHBIX CTOYHbIX BOA.

3HaunTenbHas YacTb Npobnem NpPUMEeHsIEMbIX TEXHONOIMIA CBS3aHa He C UX 3KONOru-
YECKMM HECOBEPLLEHCTBOM, a CO CTOMMOCTbBIO UX peanu3aunn, a Takke HageXHOCTbIo B pas-
NNYHBbIX cuTyaumsx. Ona cHuwkeHns ctommoctn OC paspabaTtbiBaloT HOBblE TEXHOMOrn4ye-
CKMe, TEXHUYECKME N KOHCTPYKTUBHbIE PELLEeHUs, NO3BONALWNe A0CTUraTb TOro Xe adpdekra
C MeHbLUMMM 3aTpaTamun NiMbBO NOBLICUTL YCTONYMBOCTb TEXHOSOMMNA.

lMepcnekTuBHbIE TEXHOMOMKN MU3MOXEHbl B JAaHHOM pasfernie cnpaBoYHMKa B COOTBET-
CTBMM C NpUBEAEHHON Bbilwe kKnaccudukaumen. Heobxogumo obpatnTbe BHUMaHWE, YTO OaH-
Has Knaccudgukaumst 4OCTaTOYHO YCrOBHA U pAL TEXHOSOMMA MOXET BXOAMUT B pasfiyHble ee

rpynnbi.
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7.1 CHuxeHue 3arpsasHeHHocTu no XIK, yananeHue cneundunyeckmnx
opraHu4yeckux sarpsisHeHuun (HedptenpoaykTbl, CIMAB),

MUKpPO3arpsi3HeHUN, TAXenbIX MeTannoB

7.1.1 Bunocop6LMOHHasA o4YMCTKa

Llenb TexHonormm

I'ny60|<oe yaaneHmne opraHn4ecknx BellecTB, Kak B LI€JIOM, TaK N OTAEJIbHbIX MUKPO3a-

rpsisHeHUn. Takke — rnybokoe okucneHne ¢gopm asoTa.

ObLee TeXxHU4Yeckoe onnucaHme

MpeacTtaBnsaetr cobor komMBGuHauMo npouecca C akTUBHbIM MIIOM U UCNOSb30BaHMe
nopoLukoobpasHoro aktuaHoro yrns (MAY). MoxeT 6biTb Mcnonb3oBaHa kak B KOMOMHaLuMn
CO BTOPUYHBIMWU OTCTOMHUKaMM, Tak U ¢ MeMbpaHHbIM nnopasgeneHnem. NopolkoobpasHbin
aKTUBHbLIN yronb AobaBnsieTcs B a3pOTEHK B KONMMYECTBE, COOTBETCTBYIOLLEM €ro BbiBeae-
HUIO U3 CUCTEMbI C M3ObITOYHBIM aKTUBHLIM MIIOM. Ha NOBEPXHOCTU aKTUBHOrO Yrns npowuc-
XOOAT NpoLEecChbl copOLMM TPYAHOOKUCAAEMbIX 3arpsi3HEHUI C NOCNEAYHOLWUM OKUCIEHNEM.

Mpouecc ¢ membpaHHbIM MnopasgeneHneMm npeacTtasnseTr cobon Gonee nosgHee
pasBuTME TEXHOMNOMMN, NO3BONSOLEE YBEMNYMTL KOHLEHTPAUMIO KaK una, Tak 1 NopoLLKOo6-
pa3HOro akTMBHOIO YISl B peakTope U 3a CYET CHUXKEHUSI MPUMPOCTa Uia yMEeHbLNUTbL NOTpeb-
neHve yrns.

[o3sa aktuBHoro yrnsi coctaesnsiet 500-1000 mr/n peakTopa. OnTumanbHoOe 3HayeHue
BO3pacTa una coctasnsiet okono 15 cyt. 3to obycnasnueaet HeobxoaumMocTb fobaBneHus

B 6BuopeakTop 35-70 mr/n B cyTku MAY.

TexHn4Yeckne n SKOHOMUYECKME NPEUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TEXHONOrMAmMHn

He TpebyeT pereHepaumn akTUBHOMO Yrns 3a c4yeT UCMOoNb30BaHUa npolecca Guope-

reHepaumu.

MpeumyLLecTBa ANA OKpyKaroLLen cpeabl

nybGokas o4ynmcTka OT OpPraHMYecKMX M as3oTHbIX 3arpA3HeHW. YpaneHue MuKpo3sa-
rpsisHeHnn. B ounweHHon Boge gocturaetcsa: XIMNK — meHee 10 mr/n, BINKs — meHee 3 mr/n,
obwmnn a3otT — meHee 1 Mr/n, aMMOHUNHLIN a30T — MeHee 0,2 mr/n, TpuranoMeTaHbl — Me-

Hee 0,1 mr/n.
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MexxcpenoBble BO34ENCTBUS

B npepnenax 10 % yBenmmM4nBaeTCcAaA KOJIM4ecTBO CyxXOro BeulecrtBa, BbIBOOAMMOIo M3

rnpouecca ocaka

[TpMMEHNMOCTb

C TEXHMYECKOWN TOYKM 3pPEeHUs NPUMEHNM LS COOPYXEHUN nobon NponsBoanTENbHO-
ctn. Ha npaktuke (CLUA) npumeHsaeTca Ana O4YUCTKN CIOXHbIX MPOMCTOKOB.
MpMEeHNTENBHO K CTOYHbIM BOAaM MoceneHun Gonee nepcnekTMBeH ONsi OYUCTKU

BblCOKO3arpsi3HeHHbIX MCB.

dakTopbl, BANSKOLIME HA BO3MOXHOCTb peanmsaunu

EOVHCTBEHHBIM M BaXXHENLINUM (PaKTOPOM, OrpaHM4MBaoWMM peannsaumio, ABsTCS
3atpaTtbl Ha aKTUBHbLIA Yrosib, HEM30EeXHO BbIBOANMbLIN U3 peakTopa C M3ObITOYHLIM aKTUB-
HbiM unom. CtoumocTb MNMAY He no3BonseT ncnonb3oBaTtb TexHonoruo ana NCB, Tak kak 3a-
TpaThbl Ha Hero npe.biwatT 12 py6./m° Bogpl.

MpumMepHO Ha 9TOM ypoOBHE 3aTpaTbl N0 TEXHOMOMKU C UCMONb30BaHMEM MeMOpPaHHOTO
urnopasgeneHns, B KOTOPOW NOTPeBHOCTb B yrine Hwxe, ogHako obopyaoBaHME CroXHee U

[IOPOXe.

Crartyc TexHonormu

B1-B2.
7.1.2 Cop6UMOHHasA AOOYMCTKA HA aKTUBHOM yrne

Llenb TexHonornm

nybokoe ygoaneHne opraHMYecknx BELLECTB, Kak B LENoM, Tak U MUKPO3arpsi3HeHUNn,

rnyGokoe yaaneHne aMmMOHUIMHOrO asoTa.

Ob6Lee TexHU4Yeckoe onnucaHme

OcyuwiectBnsaerca nyteM npornycka gouduiiaemMon BoAbl vyepe3 unbTpbl pasnnyHbIX
KOHCTPYKLUWUIA C rpaHynnpoBaHHbIM akTuBHbIM yrriem ([FAY). Bpemsa npebbiBaHus B ounbtpe
15-35 mnH obecneunBaeTt cHmxkeHne XIMK go 5-20 mr/n. OpraHmyeckue 3arpsi3HeHus!, a Tak-
€ aMMOHWUNHBIN a30T copbUpPyOTCS Ha akTUBHOM yrrie. 1o mepe cpabaTtbiBaHMs coOpOUMOH-

HOW €MKOCTU aKTUBHbIN Yrofb NOANEXUT 3ameHe, NMMbo TEpMNYECKON pereHepaunm.
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TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TeXHonormamm

YnaneHue OpraHnM4eckux BeLlecTB U aMMOHUKMHOIo asoTa npn MasiomMm BpeMeHu o6pa—

60TkM 1 6e3 aHeprosartpar.

[MpeumyllecTBa Angd OKpyKalLen cpeabl

Ouwuctka no XIK go 5-15 mr/n, BlNKs meHee 3 mr/n, Takke No aMMOHUAHOMY a30Ty —

MeHee 1 mr/n. YganeHne MUKpo3sarpsi3HeHUN.

MexxcpenoBble BO34eNCcTBmS

O6pasoBaHune oTxoaa (0TpaboTaHHbIN aKTUBHbLIN Yronb).

MpUMEHNMOCTb

C TexHM4YeCcKOM TOYKN 3peHUs NPUMEHNM LN COOPYXEeHUN nobon NponsBoanTenbHO-
CTW, HO, KakK nbon meTon hunbTPOBaHUA, NPoLLe peannudyeTca Ha HeBONbLUNX U CPeaHNX
no pacxony obvektax. Ha npakTnke npymeHsieTcss Ans OYUCTKN CHOXHbBIX U TOKCUYHbIX MpPo-

MbILLUJ1E€HHbIX CTOKOB.

dPaKkTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

Bbicokasg CTOMMOCTb rpaHynMpOBaHHOIO aKTMBHOrO yrns. bBeicTpoe mncdepnaHue ero
COpOBUMOHHBIX CBONCTB. TPYAHOCTb N HEBLICOKAA 3KOHOMMYEcKast appeKTMBHOCTb €ro pere-

Hepauuu.

CTaTtyc TexHonoru

HAOT aons ounctkm MNCB (cm. pasgen 5).

MpumenntensHo kK OC CB — nepcnekTuBHasa TexHonorusa b2.
7.1.3 Cop6bUMOHHaA 4O0YMNCTKA HAa MUHEpPaNnbHbIX COpOeHTax

Llenb TexHonorum

myGokoe yaaneHne aMMOHUMHOIO a3oTa, TSXKENbIX MeTansnos, cneumguyecknx opra-

HUYECKUX 3arpsA3HEHNN.

Ob6Lee TexHU4Yeckoe onnucaHme

OcyllecTBnsieTcs nNyTeM Npornycka Aouuliaemoli Bodbl Yepe3 uUnbTpbl pasnimnyHbIX
KOHCTPYKLUMIA C MUHepanbHbiM COpPOGEHTOM Heckomnbkux TunoB. Mo Mepe cpabaTbiBaHUS

COpPOLMOHHON EMKOCTU NPOM3BOANTCS pereHepauus.
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B kauecTBe 3arpy3ku MOryT ObiTb MCMONb30BaHbI:

- pa3HOBUAHOCTU LIEONIUTOB, B TOM YUCIIE XMMUYECKN MOANMDULMPOBAHHbIE;

- MOAMULMPOBAHHbIE TMNHbI.

TexHuyeckne n 3KOHOMUYECKME NPEMMYLLECTBA MO CPaBHEHMIO C YCTOSIBLUMMUCS TeX-
HOMOTUSIMMU.

YnaneHue opraHM4eckux BELLECTB U aMMOHUIMHOMO a3oTa npu mMarnomMm BpemeHu obpa-

60TkM 1 6e3 sHeprosartpar.

[MpeumyLlecTBa AN OKpyKaoLen cpeasbl

Ouuctka no XIK go 5-15 mr/n, BlNKs meHee 3 mr/n, Takke N0 aMMOHUNHOMY a30Ty —

MeHee 1 mr/n. YganeHne MUKpo3sarpsi3HEHUN.

MexcpenoBble BO30EeNCTBUS

O6pasoBaHne 3HaUUTENbHbIX KONMMYECTB 0TXo4a (O0TpaboTaHHbIE COPOEHTHI).

[MTpMMEHNMOCTb

MpumeHM Ons coopyxeHwun nwbon NpomsBOAUTENBbHOCTU, HO, Kak nobon meTtoa
ounbTPOBaHMUs, NPoLLEe peanuayeTcs Ha HeboNbLUMX N CpeaHuX No pacxogy obbekTax.

HaxoguT npymeHeHne Ha HeKOTopbix o6bekTax ouncTku MNCB.

dakTopbl, BANSKOLIME HA BO3MOXHOCTb peanm3aunu

Mpouecc BH[, ocyuwectBnsiembln Ha OCHOBHOW cTagun, obecnevmBaeT yaarneHue
a30Ta, BKNHYas M3HavanbHO HaxoOsWwMnca B opraHmyeckon cdopme, Torga kak copOuMOH-
HbIA npouecc, TPebyoLWmMn OTAENBHOIO COOPYKEHUS, CNOCOBEH NULLb KOHLEHTPMPOBATbL aM-
MOHUINHBIN a30T. O6paboTka CTOYHLIX BOA OT pereHepaumm Takke npeacraBnseT npobnemy.

MeTog MOXeT HalTu NPUMEHEHWE COBMECTHO C (OM3NKO-XMMUYECKON peareHTHOMU
OYMCTKOM Kak nognpouecc Anga yaaneHnsa aMMOHUMNHOMO a3oTa, NPy HEBO3MOXHOCTU NpuMe-
HUTb BMONOrMYECKYD OYUCTKY, NPEXAEe BCEro Ansi OYUCTKM CTOYHbIX BOL OT OOBLEKTOB Bpe-

MEHHOro npebbiBaHUS.

CTaTtyc TeXHOnoru

A2.
7.1.4 Bunocop6uUMOHHasA AOOYUCTKA

Llenb TexHonornm

mybokoe yganeHne opraHMYecKkux BELLEeCTB, Kak B LeNIOM, Tak U MUKPO3arpsi3HeHW.

OkncneHne aMMOHUWHOrO asoTa.
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ObLlee TexHUYecKoe onucaHme

Hounwaemas Boga obpabatbiBaetca B hunbTpe-onopeaktope ¢ NceBOOOXMKEHHOMN
3arpy3kon B Buge MAY. KOHCTpyKTMBHO obecnednBaeTcsl yaepaHue 3arpy3kum B COOpYyXe-
HUK. PeunpkynupyoLas XXUAKOCTb HacbILaeTcs KUCnopoaom B apnudtax. FAY HaxoguTtcsa B

COOPYXEHUN ANUTENbHOE BPEMSI.

TexHU4Yeckne n 3IKOHOMUYECKNE NPEMMYLLIECTBA MO CPABHEHUIO C YCTOSABLUMMUCS

TeXHonormamm

OnutenbHbin cpok cnyxbbl FTAY. bonee Bbicokass adhEKTUBHOCTb MO CPaBHEHUIO C

McnoJib3o0BaHMEM NHEPTHbIX HocuTenemn OMONMEHKN.

MpenmyLiecTBa AN OKpyKaroLen cpeabl

Mpwn poctatoyHoM BpemMeHun npebbiBaHna — yaaneHne XK Ha 40 % — 60 % — o

5-15 mr/n, BlNKs — meHee 3 mMr/n, NoBbIWEHNE yaaneHnst MUKpPO3arpsi3HEHUA.

MexxcpenoBble BO34eNCcTBUS

HesHaunTenbHoe obpasoBaHue oTxona (oTpaboTaHHbIn TAY).

BbIbpockl B BO34yX NpeHebpexnmo mansi.

[MTpMEHNMOCTb

OrpaHnyeHuns no macwtaby oTCyTCTBYIOT.

CoopyxeHue paspabotaHo B 1980-e rogbl B CCCP. HecmoTpsa Ha BbINOMHEHHbIE
Hay4yHble NpopaboTKM M UCNOMb30OBaHME B psige MPOEKTOB, HET MHbopMaumm O npakTude-
ckom npumMmeHeHun Ha OC NCB. HaxoguTt npymeHeHne ans npoMbILLNEHHbIX CTOYHbIX BOA,.

MpUMEHNTENBHO K CTOYHLIM BOAam noceneHnin 6onee nepcrnekTMBEH ANS OYUCTKM

BblCOKO3arpsi3HeHHbIX MCB.

dPakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

Bbicokaga ctoumocTb [TAY.
Puck cnexunBaHus 6uosarpyskm B pesynbTaTe aBapuUnHbIX OCTAHOBOK HACOCOB peLup-

Kynauumn.

CTaTtyc TeXHOnoru

A2/B2.

309



7.1.5 ®oToKaTanuTnyeckasa AooUYMCcTKa

Llenb TexHonormm

YnaneHue n3 cTovHbIX BOA MI/IKpOSanFI3HeHI/Il7I.

O0bLee TexHUYecKoe onucaHne

MpUMEHNTENBHO K CTOYHBIM BOAaM MOXeT OblTb MCMofb30BaHa Ha CTaguun rnybokon
[00YMCTKM (TaK HasblBAaeMoW YeTBEPTMYHON 04MCTKN). Boga nponyckaeTcs yepes kaTanutu-
YeCcKyl 3arpysky (Quokcua TuTaHa UM uHble), obnydaemyto Y®-namnamu, nmbo ecTecTBeH-
HbIM COJTHEYHbLIM OCBELLLEHNEM.

TexHuyeckne n 3KOHOMUYECKME NPEMMYLLECTBA MO CPaBHEHMIO C YCTOSIBLUMMUCS TeX-
HOMOTUSIMMU.

OGecneynBaeT pasnoXeHMe MUKPOKOHLEHTPALMI 3arpsisHSIOLLIMX BELLEeCTB, SIBMsiHO-

Lumxcs B 6onbLlUMHCTBE CBOEM BMOHEpa3naraeMbiMu.

[MpevmyllecTBa g OKpyKaoLwen cpeasbl

YaaneHue n3 cTovHbIX BOA MI/IKpO3anFI3HeHI/Il71.

MexcpenoBble BO30ENCTBUS

CyuwiectBeHHOe aHepronoTpebneHme Ha YP-obnyyeHume.

[MTpMMEHNMOCTb

MeTopg Bpsg N NpyuMeHUM st 60nbLUMX pacxXxogoB CTOYHbIX BoA. B cBA3n ¢ Heobxo-
ANMOCTBI0 YP-065y4eHnst KaTanmMTUYeCcKon 3arpys3km Ha paccTtosiHum He 6onee HecKonbKUX

CaHTMMETPOB KOHCTPYKUUSI peakTopa AokHa ObiTb BECbMa CIOXHOWN.

dakTopbl, BANSKOLIME HA BO3MOXHOCTb peanu3aumm

MeToa HaxoauTcst Ha cTagun paspaboTku. Ha BO3MOXHOCTb peanusauun 6yayT Bnu-
ATb 9P PEKTUBHOCTb yAaneHnss MUKpO3arpsi3HeHWIA, aHeprosaTpaThl, CPOK CNy0bl kaTanusa-

TOpa 1 eanHUYHas NPonyckHas cnocoGHOCTL annaparTa.

CraTtyc TexHonormu

A1.
7.1.6 OkncnexHue cpepparamm

Llenb TexHonornm

Mmy6okas ouncTtka 1 obessapaxmBaHne CTOYHbIX BOA.
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ObLlee TexHUYecKoe onucaHme

deppaTtbl — conu BbICOKOOKUCIIEHHOrO enesa (Fe (VI)), copepxawme eppaT-aHNOH
FeO,>. CoOTBeTCTBYIOT enesHon kucnote H,FeO,, koTopas B CBOBOOHOM Buae
He cywecTteyeT. OHM NpeacTaBnsAT cOO60N CUNBbHBIA OKUCANTESb, NPEBOCXOASLLNIN MO CBOEWN
OKUCIUTENBbHON CMNOCOBHOCTU O30H U MEpeKncb Bogopoaa (Camble CUSbHble U3 OCTallbHbIX
okucnuTenen). BoccTaHaBNMBAKOTCA NPU OKUCIIEHUM OPraHMYeckux coeanHenniiao Fe®*, no-
cne yero paboTaloT Kak KoarymnsiHT 1 peareHT Ansa ocaxaeHus docdaTos.

Ans npumeHeHnsa B BKX ncnonbaytoTcd, Hanpumep, YyCTPOMUCTBA 3M1EKTPOXMMUYECKOro
CVHTe3a heppaToB Ha MeCTe MPUMEHEHUs NyTeM PacTBOPEHUS U3 CTanbHOro aHoaa B KOH-

LEeHTPUPOBaAHHOM rMapoKCcnae Karnua.

TexHn4Yeckne n 3IKOHOMUYECKNE NPENMYLLIECTBA NO CPABHEHMUIO C YCTOSABLUMMUCS

TexHonormnamm

YHuBepcanbHoe aenctane, Mmanoe BpeMs obpaboTku.

MpenmyLiecTBa AN OKpyXaroLen cpeabl

Kak gesvHgekTaHT (No cpaBHEHWMO C XJSIopoMm) — obecneymsaeT 6onee rnybokoe u
HagexHoe obes3apaxumBaHue, He oOpPMUPYS TOKCUYHBIX coeanHeHnin. Boaa nocne obpaboT-
KN HE TOKCMYHA.

YpaneHue obuwero opraHndeckoro yrnepoga (aHanor XIMK) oT HavYanbHOW BeENUYMHDI
12 mr/n coctaensieT 30 % — 35 %, BlNKs oT HavyanbHOM BeNMYUHLI 13 mr/n — 90 % — 95 %,
npu gosax no deppaty kanusa 4—6 mr/n. MNMpn gosax 10-15 mr/n coobuwaeTcs 06 yganeHun
XK Hwke 10 mr/n.

CnocobeH ahdeKkTUBHO OKUCNATb MUKPO3arpsa3HEeHWs, ogHaKo 3Ha4yMMoe yaareHue
(8o 70 % no TpuxnoatuneHy) gocturaetca npu gose 30 Mr/n 1 BpeMmeHu KoHTakTa 40 MUH.

CoobuwaeTtca Takke 06 yganeHMm KaTMOHOB TOKCMYHBIX MeTannoB (Kpome xpoma u

MbILbSIKA, @ TaKKe LiMHKa) C MOMOLLbIO heppaToB.

MexcpeaoBble BO34ENCTBUA

HeI'IOCpeLI,CTBeHHbIe — OTCYTCTBYIOT. Bbicokas QHEProeMKoCTb nony4vyeHuA cpeppaTa.

MpUMEeHNMOCTb

lMpeonaraemble Ha pblHKE annapatbl UMEKT eAUHUYHYI0 MPOU3BOAUTENBHOCTb [0
230 ThbIC. M3/cyT n3 pacdeTta Ao3bl oepparta 2 mr/n (4ns NMTbeBOW BOAbI), YTO 3KBUBASIEHTHO

70-100 Thic. M° No cTOYHOI BOZeE.
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Takum obpas3om, MeTod NMPUMEHUM Ha OYUCTHbIX COOPYXEHUSIX Nbon npounsBoau-

TEeJIbHOCTH.

PaKTopbl, BANAIOLLME HA BO3MOXHOCTb peanusaumm

CTommocCTb peareHTa gaxke npu npoM3BoACTBE HA MeCTe Noka BeCbMa BbICOKa — OKO-
no 300 py6./kr (B ueHax 2014 roga). ObpaboTka cTOYHOM BOAbI Jo30M 5 Mr/n obongetcs
okono 1,5 py6./M3, YTO CYLIECTBEHHO ANSA peLleHns Tonbko 3agavv gooumnctku no BlKs un

obe33apaxxmBaHus.

Crartyc TexHonormu

B1.
7.1.7 loo4YncTKa 030HMpOBaHNEM

Llenb TexHonormm

my6okas ouncTka n obessapaxmnBaHme CTOYHbIX BOA.

O0Lee TexHUYecKoe onnucaHme

B cTtouHyto Bogy Yepes bapboTepbl (MMetoLme HeoBXOANMYIO XMMUYECKYIO CTONKOCTD)
nogaeTcs O30H, MOMNYyYEeHHbIN Ha cneyuanbHbIX YCTaHOBKaX. TUnoBas TEXHONoOrmyeckasa cxe-
Ma O30HMPOBaAHMA B MakCUMMasrlbHOM BapuaHTE MOXET COCTOSATb U3 CredytLmMX OCHOBHbIX
OnoKoB:

- NOArOTOBKM BO3AyXa, B COCTaB KOTOPOro BXOAAT Komnpeccop Anga 3abopa u cxatua
BO3ayxa, punbTpbl, agcopbepbl, XONOAUMNBHUKA U pecuBepbl S OYUCTKU, OCYLLUKM BO3ayXa
n ctabunmsaunm ero gaBneHns;

- CMHTE3a 030Ha B rasopaspsiiHOM reHepaTope C MCTOYHUKOM JNIEKTPONUTaHUS U CU-
CTEMOW 0TBOAA BbIAENSAOLLENCHA TENNOTHI;

- CMELLEHNSA 030HO-BO3AYLLHOM cMecn ¢ obpabaTbiBaeMon BOAOW U3 CUCTEMbI MOgauu
N OTBOAA ra3oBOW M XNOKOW a3 1 CUCTEMbI Pa3NIOXKEHNS HEMCNOSb30BAHHOIO 030Ha.

[loouncTka 030HOM MOXET UCMONb30BaTbCA B BMAE O30HOMOTauuK, Ans AONOMHU-
TEeNbHOro yaaneHusi B3BELLEHHbIX BELWeCTB, Korga KOHTAKTHbIA pe3epByap cHabxeH cucrte-
MO oTBeAeHnsa obpasytoencsa gpnotoneHbl. OgHako C TOYKM 3peHNs pacxoda 030Ha B3Be-
LUEeHHble BellecTBa bonee adpdekTUBHO yaansaTb omnbTpaunen Ha npeawecTByoLWen cTa-
OUN OOOYUCTKM.

[lo3a 030Ha onsa goouncTkn/obessapakmBaHMs CTOYHbIX BOA OYEHb BbICOKa U COCTaB-

naet 5-15 mr/n.
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TexHn4yeckne n SKOHOMUYECKME NPENUMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TeXHonormamm

YHuBepcarnbHoe aencteme, manoe Bpemsi obpaboTtku. OTcyTcTBME NOTPEBHOCTU B pe-

areHTtax.

[MpeumyllecTBa Angd OKpyKaloLwen cpeabl

O30HMpOBaHNE LLUMPOKO pPacrnpoCTpaHEHO U ABNsSeTCs aPPEKTUBHBIM METOAOM OKMUC-
NNTENbHOW OeCTPyKUUKU criedylowmx BewecTB, CoaepXallnxcs B CTOYHbIX Bogax: oeHon u
€ro nNpom3BoaHble (XMOpP-, HATPO-, aMUHO-, anknnNgeHonbl), NONNMGEHONbI, CNIOXHbIE COeaNHE-
H1A beHonbHoro xapakrtepa, CIMAB (ankundeHsocynbgoHaThbl 1 Ap.), Kpacutenu n ap.

Okuncnenune CI1AB B CTOYHbIX BO4ax MNO3BOSISIET CHU3UTb KOHUEHTpaLMM cogepKaLmx-
cs B HUX ankunbeHsorncynbdgoHaToB 1 ankudgeHosnos go MAkK.

OkucneHne CrioXkHbIX COEQUHEHUI 3aBepLUaeTCca YaCTUYHOW OEeCTpyKuMen nonumak-
pomMonekyn ¢ obpasoBaHneM parMeHTOB C HU3KOMOSEKYNSAPHOM Maccon. B cBs3n ¢ aTum
npobnemon MoxeT 6bITb Hannume B 06paboTaHHOM BOAE OCTAaTOYHbLIX MPOAYKTOB O30HONN3a,
B pesyrnbTaTe 4Yero MOXeT yBefiMymBaTbCs TOKCUYHOCTb. B npakTnke o4ncTku NUTLEBOWN BOAbI
nocrne NpUMEHEHNA 030Ha UCMONb3YHT COPOLMOHHYIO JOOYMCTKY.

Mpn posax, obecneunBalroNX OKUCIIUTENBHYK AO00YUCTKY, npoucxoguTt rnybokoe
obes3zapaxuBaHne CTOHYHOW BOAbI.

3a BblMeTOM MNpobriemMbl NPOAYKTOB O30HOMM3a O30HMPOBaHWE SBMsieTCA Haubonee
3KOJSIOMMYECKM YNCTLIM METOOOM OKMCNUTENBbHOM 06paboTKM, NOCKOSbKY NPU MCMOMb30BaHWUU
(MpuroToBNeHUn) ero He NPUMEHSAT XUMUYECKNE peareHTbl (Kak nepmMaHraHaTt Kanus, Xnop

n ,D,p.), KOTOpbIEe NPUBOOAT K TaK Ha3biIBa€MOMY BTOPUYHOMY 3arpA3HEHNO BOAbI.

MexcpenoBble BO34EeNCTBUS

Bbicoknin pacxopf anekTpoaHeprun. Puck Bbibpoca B OKpyXatoLlyto cpeny NpoAayKToB

O30HOJIN3a.

MpymMeHnMocCcTb

MeToa XopoLLo oTpaboTaH Ha NPOM3BOACTBEHHbLIX CTOYHbIX BOAAX U MMTLEBOW BoAe, B
aocTtyne 6onbLIoe KONMMYECTBO 030HATOPOB pasnuyHoli NpousBoauTenbHOCTU. MoxeT ObiTh

npumeHeH npu ntobom macwrabe.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

Bbicokasi ctommocTb 06paboTkn (NPUMEHNTESNBHO K 4OOYMCTKE CTOYHbLIX BOA) NpensT-

CTBYET NPUMEHEHNI0 030HMPOBaHNS Kak MeToaa obessapaxuBaHus. MNpu peanusaumm Tpe-
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6oBaHuU No rnyboKon JO0YMCTKE A0 KayecTBa BOAbl BOAOUCTOYHMKOB NMMTHEBOrO BOAOCHA0-
XEHus (YeTBepTUYHAs ouncTka) saBnsieTcs (Mo 3apyGeXkHOMY OnMbITy) OAHUM U3 6a30BbIX Me-

TOOOB.

Crartyc TexHonormu

B1/62
7.1.8 Joounctka Ha MemMbpaHax

Llenb TexHonormm

nybokoe yaaneHne B3BELUEHHbIX BELLECTB U BbICOKOMOMEKYISIPHbIX OpraHU4ecknx

coegnHEeHnn

ObLee TeXHU4Yeckoe onucaHme

OcHoBaHa Ha npornyckaHuu BoAbl No4 AaBneHueM 4epes3 MnosiynpoHULAEMYD MeM-
OpaHy n pasgeneHum BoAbl Ha OBa MNOTOKa: (punbTpaT (o4vvLleHHas BoAa) M KOHUEeHTpaT
(KOHUEHTPUPOBaHHbLIN pacTBop nNpumecen). [N AOOYMCTKM CTOYHbIX BOA, UCMOMb3YOTCH YIb-
TpadunbTpaunoHHble MembpaHbl, kKoTopble ¢ pasmepomM nop ot 0,01 go 0,1 mkm yganstoT
KpynHble OopraHn4eckune mMonekysnbl (MonekynsapHoin Bec 6onblie 10 000), konnongHble Ya-

CTUUbIl, GakTepumn 1 BUPYChl, HE 3a4epKMBasi MPU 3TOM PacTBOPEHHbIE COMMW.

TexHn4Yeckne n SKOHOMUYECKME NPENUMYLLIECTBA NO CPABHEHUIKO C YCTOABLUMMMUCS

TexHonornamm

Bbicokasi HageXXHOCTb, KOMMAKTHOCTb.

[MpevmyllecTBa Ang OKpyKarLwen cpeabl

nybokoe yganeHve B3BELUEHHbIX BELECTB, BO3MOXHOCTb rybokoro yaaneHus goc-

CbaTOB npn NCnoJib30BaHNM peareHToB

MexcpeoBble BO34ENCTBUA

OTCYTCTBYIOT, 32 UCKIMIOYEHMEM CYLLIECTBEHHOIO aHEpronoTpedneHus.

MpUMEeHNMOCTb

OFpaHI/I‘-IeHI/IFI no nNpon3BoanTESIbHOCTU NPakTU4eCKn OTCYTCTBYIOT, pealyibHO MNnpumMe-

HUMOCTb orpaHunyeHa 200-300 Thbic. M3/cyT.
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dakTopbl, BANAKOLLIME HA BO3MOXHOCTbL peanusaumm

B cBA3KM C BbLICOKOM CTOMMOCTbLIO O6pa6OTKVI Ll,eJ'IeCOO6pa3HOCTb MCrNosb30oBaHNA
onpependaeTcsa ymnmsau,meﬁ O6pa6OTaHHOI7I BO[bl KaK TEXHWUYECKOWN C BbICOKMMM Tpe6OBaHI/I-

MU K Hen 6o cOpocoM HeENOCPEeACTBEHHO B UCTOYHMK BOAOCHAOXEHUS.

Crartyc TexHonormu

A2/b1. PeanusoBaHa Ha ogHom obbekTe (OC CB «KpacHas nonsiHa»), AaHHble 06

ahbekTUBHOCTH, a Takke O LienecoobpasHOCTN NPUMEHEHNSA OTCYTCTBYHOT.

7.2 N3BneYyeHue LUeHHbIX COCTaBMNAKLWMUX CTOUYHbIX BOA,

7.2.1 Kpuctannusauusa doccatoB N3 BO3BpaTHbIX MOTOKOB COOPYXXEHUN

o6paboTkm ocagka

Llenb TexHonormm

OuuncTtka BO3BpaTHbLIX MOTOKOB OT poccaToB, C MOSNyYEHNEM Cbipbs AS1S1 MPOU3BOA-

cTBa yoobpeHus.

ObLee TexHU4Yeckoe onnucaHme

BosBpaTHbIN NOTOK (Kak npaBuno, omnbTpaTt unu dyrat oT 06e3BOXUBaAHUSA COPOXEH-
HOro ocagka) obpabaTtbiBaeTCA B peakTope C NCEBOOOXMKEHHbIM CITIOEM necka ¢ gobasne-
Huem peareHTa (conb mMarHus). B pesynbtate B3aMmogencTensa marbmns, oocdaToB n aMmo-
HUWHOro asoTa obpasyrT HepacTBOPUMOE BELLECTBO CTPYBUT (MarHum — aMMOHUN — dhoc-
daT). B ycnoBuax nceBOoOXKMKEHHOIO CNosi YaCcTuubl Necka BbICTyNakT LeHTpaMun Kpuctan-
nuM3aumm CTpyBuTa, B pesynbTaTe Yero Ha ux ocHoBe 0BpasyloTCcs rpaHynbl 3TOro BeLlecTsa

AnamMeTpoM HECKOJIbKO MUITTTUMETPOB.

TexHn4yeckne n 9KOHOMUYECKME NPENMYLLIECTBA MO CPABHEHUID C YCTOSABLUMMUCA

TexHonormamum

MpuHUMNUManNbHO MHAas TEXHOMOMMS NO CPpaBHEHUIO C ocaxaeHnem cocdaToB Koary-
NSHTaMX NPWU FIOKaNbHOW OYUCTKE BO3BPATHbIX MOTOKOB. [1pn MCNONb30BaHUM MOCNEOHUX
o6pasyowmincs ocagok CoAepPXKUT MHOrO Xenesa U antoMUHKS, pbiXnbli, Nnoxo obesso-
XnBaetcs. CTpyBMT NO ONUCLIBAEMOW TEXHONOrMM npeacTaBnseT cobon npakTuyeckn roTo-
BOoe (hbochopHO-a30THOE yaobpeHne, Hyxkgatoweecs NyLlb B CyLKe U dacoBKe.

OpHa 13 gByx TEXHOMOMMIN, NO3BONAOLWMX NonyyYaTb hocdopHoe yagobpeHme ns ctou-

HbIX BOZ.
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[MpevmyLlecTBa AN OKpyKaoLwen cpeasbl

CHmxeHne cbpoca doctaToB C OuMLLEHHON BOoOoW. Pekynepauuns LEeHHOro (M KoHeu-

HOro B Npupoae) BellecTsa.

MexxcpenoBble BO3OeUCcTBUA

MoTpebneHne marHMeBOro peareHta (kak npasuno, 6uwoduT, 4oObiIBaeMbIN Ha HEKO-
TOpbIX ConeHbIX 03epax). OgHako NOTPeOHOCTb B HEM HE CIIMLIKOM BbiCOKa (COOTHOLLUEHME
mMarHus kK ooccopy — He bonee 1:1).

CyLiecTBeHHble 3aTpaThbl 3/IEKTPO3HEPIMN Ha NOAAEPXKaHME B3BELLEHHOIO CIIOS.

[MTpMMEHNMOCTb

MpumeHnTensHo k TCB — TONbKO Ha BO3BpaTHbLIX NOTOKax OT 06e3BOXuBaHUsA copo-

XXeHHOro ocagka.

dakTopbl, BANSKOLLIME HA BO3MOXHOCTb peanu3aumm

OKOHOMMYECKM I(PPEKTUBEH, HaYMHasi C BbICOKMX KOHUEHTpauun doccopa docda-
TOoB B dounbTparte (ot 50-70 mr/n, ny4we ot 100 mr/n). Takme KOHLUEeHTpauun CoOOTBETCTBYIOT
cObpaxmnBaHuIO NpeaBapuUTEribHO CryLeHHOro M3bbITOYHOrO akTMBHOIO ura u3 npouecca c

bunoynaneHnem cocdopa.

Crartyc TexHonormu

B1.

7.3 CHATMe orpaHnyeHun no npumeHeHuro HOT B psge

HeGnaronpUATHLIX CUTYaL U

7.3.1 AeHutpucukaumua HUTpaATHOro asoTta ¢ gobaBneHnem cyocrTpara

Llenb TexHonornm

PeannsoBaTtb yganeHue asota nNpu HegocTtatouyHoMm cooTHowweHun BlK/asoT B oum-

Laemoun BoAe. Takke — CHUXEHNe KOHUEeHTpauun a3ota HUTPUTOB Ha CTaann 4OOYUCTKN.

Ob6Lee TexHU4Yeckoe onnucaHme

B 6uopeakTop, B KOTOPOM peann3oBaH NPOLECC HUTPU- N AeHUTpudmrKauumn, nogaeT-
CSs1 AOMOMHUTENBHbIN OpraHnyeckuin cybctpaT. 3a pybexxoMm NCnonb3ytTCcs aTaHoM, MeTaHon,
YKCYyCHas KUcrnoTa.

MoxkeT ncnonb3oBaTbCs Kak Ha CTagum BUONOrMYecKom OYNCTKN, TaK U JOOUYUCTKMN.
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TexHonornyeckasa adhdheKTMBHOCTb

Mos3BonsaeT yaanaTte coegmMHeHus asoTa ¢ addekTnBHocTbio Ao 90 % (npyn Heobxoaun-
MOCTM — K Bblwe). Npouecc Guonornyeckoro yganeHus asota No3BondeT noslyyaTtb ocTa-
TOYHbIN OBLLMIA a30T NPENMYLLECTBEHHO B HAMMEHEE TOKCMYHOW (bopme a3oTaHUTpaToB, MU-

HUMKU3NPYSA cofep’kaHne aMMOHUWHON N HATPUTHOM popM.

MpUMEHNMOCTb

Ha coopyxeHusax nroboro macwraba

dakTopbl, BAUAIOLME HA BO3MOXHOCTb peanvsauum

Mcnonb3oBaHne [OMONMHUTENBHOTO OpraHM4Yeckoro cybcrTpata O4eHb 3HAYUTENbHO
yBENUYMBAET IKCMIyaTaUMOHHbIE 3aTpaTbl. Kpome Toro, oHo hopMUpPYET CyLLIECTBEHHbIE MO-
TeHUManbHble PUCKM AN 340POBbs NepcoHana:

- MEeTaHON — CMepTeNbHbIN S4;

- 3TaHO/M — OMNacHOCTb XWULLEHWA WU ynoTpebneHusi nepcoHanom, B pesynbrate —
HapyLleHne paboTbl NepcoHana, Tshkenble OTPaBMeHUs;

- YKCYCHadA KMCnoTa — onacHoe XMMmmn4yeckoe BeLlecTBO.

CraTtyc TexHonormu

B1.
7.3.2 MembpaHHOe unopasgeneHue

Llenb TexHonorum

O6ecneunTb rnybokyo 1 HagexHyt ouncTky TCB B ycrnoBusix 0O4eHb Marnow nnoiagu
noa OC u peskux konebaHun coctaBa NOCTYNaKLWMX CTOYHBLIX BOA. [MOnyyYnTb OYULLEHHYHO

BOA4Yy, onTuMaribHY OJ14 UCNOoJIb30OBaHUA B Ka4eCTBe TEXHUYECKOW M NOSINBHOWN.

TexHn4eckoe onvucaHue

Memb6paHHble NNOOTAENUTENM UCMONb3YHT Kak COOPYXXEHUS nnopasgeneHus npu pa-
06oTe ¢ aspoTeHKaMM.

MpencraBnaT cobon moaynn ¢ ynbTpadunbTpaUnMOHHbIMU MeMbpaHaMun, Yepes Ko-
TOpble OT(OUNLTPOBLIBAETCS OT YaCTUYEK UMa OYMLLIEHHAs BOAa.

Mo Tuny cpunbTpaumm memOpaHHbIe MNOOTAENUTENN NOAPA3AENSAIOTCSA HA BaKyyMHbIE
N HanopHble. Mo Tuny mcnonb3yemMblx MeMOpaH BaKyyMHble CUCTEMbI MOApPa3nensaTcs Ha

MOMIOBOSIOKHUCTbIE 1 NnacTuHYyaTble. MembpaHbl cobupatoTcss B MOAYyM Takum o6pasom, YTo
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NX BHYTPEHHSI NOMOCTb, B KOTOPYK QUNbTPYyETCA OYULLEHHAsa BoAa, repMEeTUYHO COeauHS-
€TCs C OTBOAALLMMM KOSINIEKTOPaMM.

MembGpaHHoe unopasgeneHve pabotaet uuknamu. lNMocne uukna dunbTpauumn cne-
AylT npouenypbl, NpMBOASALLME K OYMCTKE MOp B MembpaHax. OTo MoxeT ObiTb npekpalye-
HWe noJayn Bakyyma B MoAyfb, OOpaTHbIA MMMYNbC OYULLEHHOW BOAbl unun Bosayxa. o
mMeMOpaHHbIM MoAynem MocTosiHHO paboTaeT mollHasa aspauums, obecneumnBatoias obays
meMbpaH. Neprognyeckn membpaHHble MOAYNU NOABEPralTCA XMMUYECKON MPOMbIBKE OT
BO3HUKaKOLWMNX BUONOTMYECKNX N XMMUYECKNX OTIOXKEHU.

OTaeneHHbIn Ha MeMbpaHax BO3BpaTHbIM Ui HanpaBnseTcsa obpaTHO B a9POTEHK.

YcTaHOBKM MeMOBpaHHOro wunopasgeneHus, paboTawlme BMeCcTe C a3pOoTeHKaMmu,
NPaKTUYECKN COCTaBMAT LENOCTHYI0 WMHXEHEPHYI CUCTEMY, Ha3blBaeMyrd MeMOpaHHbIM
onopeaktopom (MBP). XoTs npuvHUMnManbHbIX U3MEHEHUN B TEXHOMOMMU BGMONOrMYECKOn
OYMCTKN NPUMEHEHMS MEMOPAHHOIrO murnopasgenennss He BHocuT. B HebonbLumMx ycTaHoBKaX
unopasgenurenb MoXeT ObiTb MOMELLEH HEMOCPEACTBEHHO B adpoTeHK. CBOMCTBA aKTUBHO-
ro mna, opmMmupyroLmecs B adpoTeHKe, He OKasbiBalOT NPUHLMNNANBHOIO BAMUSIHUA Ha 3d-
eKTUBHOCTb paboTbl MeMBPaHHOro UnopasgeneHuns.

TexHonornyeckasa adpdeKTMBHOCTb

Bbicokasa achdeKkTMBHOCTbL OTAENEeHUs una, NPakTU4eckn BHE 3aBUCUMOCTM OT ero ce-
ANMEHTaUNOHHbIX CBOMCTB, No3BonseT obecneuntb BNmn3Koe K HyneBoMy coaepxaHue B3Be-
cn (Ha npakTuke 0bbl4HO ykasbiBaeTca — MeHee 3 mr/n). MoCcKonbKy B3BECb aKTUBHOMO muna
(bnonneHkun) Takke xapakrtepusyetcs BIMKs n cogepxumt obwmin a3oT n docdop, To paboTta
MeMbpaHHOro nnopasgenuTens okasbiBaeT CyLeCTBEHHOE BO3AENCTBUE U Ha 3TN Nnokasarte-
nn.

Mpwn Hagnexawen MexaHN4eckon NPoOYHOCTM MeMBpaH onpeaenstoT OYEHb BbICOKYHO
HaOeXHOCTb 1 3 PEKTMBHOCTb BCEN CTaaMN BMONOrMYECKON OYUCTKN NPaKTUYECKM B NHOObIX
3KCMNNnyaTauMOHHbIX CUTyauusaX, CBSAI3aHHbIX C 3annoBbiMn cOpocamun 3arpsisHEHUn, yxyglle-

HMEM CBOWCTB Una n 7. a.

MexcpenoBble BO3OeNcTBUS

dopMMpYIOT CyLLIECTBEHHOE YBENNYEHME NOTPEOneHns 3neKTpo3Heprum no AByMm npu-
YnHaMm:

- OTKa4yka BCero pacxoja o4uliaeMoun BoAbl BakyymMm-Hacocamu (nnbo nogada mnoBow
CMEeCK B HaNopHbIe MOAYNN);

- pacxop Bo3ayxa Ha 06a4yB MeMGpaH.
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MoTpebnsatoT HEKOTOPOE KONMMYECTBO peareHToB Anst XMMUYECKOW NMPOMbIBKU, OHAKO
NX MacCOBbIV pacxon HEBESMK.

MemGpaHHble unopasgenuTen He okasblBalT CaMOCTOSITENbHOrO BO3AEWCTBUS Ha
obpasoBaHune TBepablXx 0TXoAoB. OgHAKo Ha MX MOBEPXHOCTM 4acTO CKannmBaeTcsi Bblpa-
)KEHHBbIN CNow NeHbl akTUBHOIo muna. Kak npaBuno, AaHHY NeHy racsit ¢ NOMOLLbIO NeHora-

CALLKNX peareHToB.

MpUMEHNMOCTb

MonHOCTbI0 YHMBEPCANbHOE COOPYXXEHWE, Kak AN KOMMYHarbHbIX, Tak U Ans npo-
MbILUNEHHbIX OYUCTHBLIX COOPY)XXEHWW, B Auana3oHe NPOV3BOAMTENbHOCTM OT HECKONbKUX

M/CYT 0 HECKOIMbKVX COTEeH ThICAY M/CyT.

dPaKkTopbl, BANAKOLLME HA BO3MOXHOCTb peanusaumm

Becbma cnoxHoe obopyaoBaHue, paboTatoLiee TONbKO Npy yCroBMM NOMHOM aBTOMa-
Tm3auun. ObenyxmnBaHne TpebyeT BbICOKOKBANMAUUMPOBAHHOIO OOCMyXnBatoLWEro nepco-
Hana. B cnyyae yacTbix HapyLleHW pernaMmeHTa aKkcniyaTauun memopaHbl MoryT GbiTb Bbi-
BeEHbI U3 CTPOS.

O6napaloT 3HauYMTENbHOM CTOMMOCTBIO Mpwu npuobpeTteHun. TpebytT Gonbwnx Oo-
NONMHUTENbHbIX JKCMyaTauNOHHbBIX 3aTpaT, KaK NOCTOSHHbIX — Ha 3NEKTPO3HEPrno 1 pea-
reHTbl, TaK N Nepmoanyeckmx (0CO6eHHO BbICOKNX) — Ha 3aMeHy MeMOpaH.

MBP no3BonsatT Ha OAHOW CTaguu Npouecca OYUCTKU A0BUTLCS TeX Xe pe3ynbTaTos,
4yTO N rnybokas Guonornyeckas ouncTKa ¢ JOOYMCTKOMW. [laHHbIe MO CONOCTaBNEHNIO CTOMMO-
CTW BrageHus Onsa ABYX TEXHOMOrMM B POCCUNCKMUX YCNOBUSAX Y TEXHUYECKON paboyen rpyn-
MNbl OTCYTCTBYIOT.

3a cyeT yBenuyeHnsa o3bl Mna no3BonsloT YMEHbWUTL 06beM M Nnowanb aspoTeH-
KoB B 2—4 pa3a, 06beM COOPYXEHUN NNOpa3aeneHnn — He MeHee, 4Yem B 2 pasa. Takum 0b-
pas3om, nnowanb BCEN CUCTEMbl OGMONOrMYECKON OYUCTKM MOXET OblTb COKpalleHa B 2-
3 pasa, a 06bem — B 3—4 pasa N0 CPaBHEHUIO C UCMONb30BAHNEM BTOPUYHBIX OTCTOMHUKOB.

[pyroe cepbe3Hoe MpenmyLLEeCTBO — MasiodyBCTBUTENbHbI K 3annoBbiM cOpocam B
CcOoCTaBe NOCTynatLUX CTOYHbIX BOL, TaK KaK BbIHOC MUa U3 COOPY>XEHUSI HEBO3MOXEH.

MocnegHue gBa paktopa nossonseT paccmatpmBatb MBP kak nepcnekTuBHYO Tex-
HOSOrMIO Npexae Bcero Ans NpUMEHEHUs1 Ha OYeHb CTeCHEHHbIX nnowaakax OC, a Takke B

ycrnoBudax npnema Ha Hnx OONbLUON 40NN CTOYHbIX BOA OT Nnpon3BOACTBEHHbIX I'IpG,D,I'IpVIFITVIVI.

CTaTyc TexHonormu

A2/B1/B2.
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7.4 PaclumpeHne BO3MOXHOCTU NONy4YeHUA BTOPUYHOM NPOoAYKL UM

n3 ocagka 'cB

7.4.1 A3pobHasa TepMocunbHaa aBToTepMUYHaa CTabunmsaumsa XXuaKmx

ocagKkoB

O6bLiee TEXHMYECKOE ONMUCaHue

Mo GuonornyeckMm ocHoBaM MPOLIECC HEe OTNn4aeTca OT 0bblMHON a3pobHon cTabu-
nuM3aumm, ogHaKo OCyLeCcTBNAeTCa APYrMMK rpynnaMm aspobHbIX reTepoTpodHbLIX MUKPOOP-
raHM3mMoB — TepMOUNbHbIMU. 10 KOHCTPYKTUBHOMY OPOPMITEHUIO N 3PIEKTUBHOCTN OT-
nnyunsa nNpouecca BeCbMa CyLLECTBEHHDI.

O6pabaTbiBaeMbli 0OCaloK NofaeTcsa B aspupyeMble (Kak NpaBuno, ¢ nogadven cxaTo-
ro Bo3gyxa B MexaHW4eckue AMCcrnepratopbl) 3aKpbiTble peakTopbl, B KOTOPbIX NPOUCXOANT
aspobHbIM  npouecc OMONOorMyeckoro OKUCIIEHUS OpPraHUYecKkoro BellecTBa OCaKOB.
B npouecce okMcneHnss KOHUEHTPUPOBAHHBLIX 0CAAKOB (M30bITOYHBIN aKTUBHbLIA U NOONEXUT
npeaBapuUTenlbHOMY CryLLEHWIO, ONTUMarnbHas KOHLUEHTpaLMa NnogaBaeMon CMecu ocagka —
45-60 r CB/n) Bblgensiowasca Tensiota HarpeBaeT TENION30NMPOBaHHbIA peakTop 40 TeM-
nepaTyp TepMourbHOro npouecca — cebiwe 50 °C (aHanorm4Ho npoLeccy KOMNocTMpoBa-
HNA 06e3BOXEHHbIX 0CafKoB). Takme ycrnoBusi NO3BOMSKOT HE TONbKO B HECKOMBbKO pa3 YCKO-
pUTbL NpoBefeHMe npoLecca No cpaBHEHUIO C 0ObIMHOM a3pobHOW cTabunusaumen, HO U oo
1,5-1,8 pa3 noBbICUTb rMyBbUHY pacnaga opraHM4Yeckoro BeLwecTsa ocajka.

Bnarogapsa pesynbtatam npouecca U CXoXeMy KOHCTPYKTUBHOMY OOOPMIIEHUIO AaH-
HbIi MeTO[ 4acTo HasblBalOT adpOOHbIM TEepMOMUIbHLEIM aBTOTEPMUYHBIM COpaXXMBaHWEM
(xoTs1 npouecc ¢ BMOXMMNYECKON TOUKN 3peHUs cOpaknBaHMeEM He siBnsieTcs).

TexHonorn4yeckag adhdeKTUBHOCTb

Pacnag OB go 50 % — 60 %. MeTog obecneuunBaet ntobyto Tpebyemyto Ans NoYBEH-
HOW yTuUnu3aumm cteneHb obessapaxmnBaHms 0CaaKoB.

TepmodunbHaa aspobHas cTtabunusaumss — Hambornee 3HEpProeMkuin npouecc, Tpe-
OyeT Haubonee BbLICOKONO pacxoda 3ANeKTPO3HEPrun. OTO OOBACHAETCH MOHMKEHHOW 3d-
hEKTMBHOCTLIO PaCTBOPEHMS KMCNOPOAa Bo3ayxa (HU3KOe 3Ha4YeHne Tak Ha3blBaeMoro asib-

da-cpakTopa). QHeprosaTpaTtbl HE MOryT OblTb PEKYNEPMPOBAHDI.

MexcpeaoBble BO34ENCTBUA

AHaNOrM4YHbI Kraccudeckom aspobHomn ctabununsaumn.
Kak npaBuno, oTxoaswumn Bo3ayx u3 crabmnmnsatopoB TpebyeT OYNCTKMN OT 3arps3Ha-
IOLLMX BELLECTB, @ B XONOAHOE BPpEMSA — TaKXKe U OXNaXaeHUs C KanneynasnmBaHUeM.
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Bbigenatowmecs npu pacnage a3oT n gocgop nepexoqaT B XUAKYH dasy (B OBy
Boay). BbligeneHune B xuakyto pasy asoTta He npeBbiwaeT 15 % OT Bxogswen Harpysku Ha

OYUCTHBbIE coopyXeHus, poccpopa — 10 % — 15 %.

[TpMMEHNMOCTb

TexHnyeckn metTon NPUMEHNM st COOpPYXeHU nbon nponssoguTensHocTn. MeToq
AOCTaTOYHO KOMMNakTeH. TpebyeT mcnonb3oBaHus creuvanbHbIX peakTopoB, CUCTEM alpa-

LU U CUCTEMbI aBTOMAaT3aUunn npouecca.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

CoopyxeHus 6e3onacHbl B aKCnyaTaumn.

MeTon yBenunumBaeT 3aTpaTbl Ha O3MEKTPOSHEPIMIO HA OYUCTHBIX COOPYXKEHMUAX
He MeHee YeM Ha 30 % — 50 % (6onbliee 3HayeHWe — Onsi COBMECTHOM cTabunusaumm
ocajKa nepBuYHbIX OTCTOMHMKOB U UNa).

O6paboTaHHbIM MeTOAOM a3pobHOro TepmodunbHOro cobpaxmsaHms ocagok obnaga-
eT Hauny4ywumMmum BOAOOTAAKLMMN CBOMCTBaAMM, a TakkKe ONTUMarieH ANa UCNoSfib30BaHMS
(nocne obe3BoXxunBaHUSA) B kKayecTBe yaobpeHna ons nobbix uenen n kynbtyp (npu cobsto-

AeHun TpeboBaHMin NO COAEP>KAHMIO TOKCUYHBIX BELLLECTB).

Crartyc TexHonormu

b1.
7.4.2 BepMukoMnocTupoBaHue ocagka

Llenb TexHonornm

Mony4eHne M3 0caakoB BbICOKOKAYECTBEHHOMO yaA00peHus

Ob6Lee TexHU4Yeckoe onnucaHme

O6e3BOXeHHbIE OCaaKkM (Nyywe — npegBapuTenbHO NOABEPrHYThIE aspobHom cTabu-
nmn3aumn) 0ob6aBnaTCA B KA4eCTBe NUTaAHNA K BuoMacce KpacHbIX KanndOpHUNCKNX YepBeHN,
KynbTMBMPYEMOWN B npouecce. YepBu noegaroT BELWECTBO Ocajka, Bblaensas buoynobpeHue.
Mpouecc ocylecTBNsieTCs B TOHKOCNOMHbLIX NogAoHax, nonynepuoanyecku. Mo okoHYaHun
npoLecca YepBu BHOBb OTAENATCA OT 06paboTaHHOro ocagka u UCMoMb3yrTCs B crieqyto-

LLIeM LMKNe.
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TexHn4yeckne n SKOHOMUYECKME NPENMYLLIECTBA MO CPABHEHUIO C YCTOSABLUMMUCA

TeXHonormamm

I'Ionyqul/le 0C0060 BbICOKOKAYE€CTBEHHOTO y,1:|,o6peH|/|ﬂ, KOTOpOE MOXeT ObITb peann3o-

BaHO C Nony4eHMeM 4oxoaa.

[MpeumyllecTBa Anga OKpyKaLen cpeasbl

BoBneyeHne opraHuMyeckoro BelllecTBa ocagka B KpyrooGopot B npupoge. Cokpalye-

HWe nNpunMeHeHnAa MnMHeparbHbIX y,u,06peHvu7|.

MexxcpenoBble BO3OeUCcTBUA

MpakTu4eckn oTCyTCTBYHOT.

MpUMEHNMOCTb

Ha coopyxeHusax Hebonblon npounssoguTensHoCcTU. Macwtabbl npuMeHeHus Takke

onpenensTcs PbIHKOM CObiTa BEpPMUKOMIOCTA.

dakTopbl, BANSKOLLIME HA BO3MOXHOCTb peanu3aumm

TexHonorus TpebyeT py4yHOro Tpyada, OTBETCTBEHHOIro KOHTPOMS 3a MPOLECCOM, 3Ha-
YuUTENbHbIX NMowaaen 3aaHuin, rae oHa peanuayeTcsi. XapakTepusyeTcs BbICOKOW maTepua-

NIOEMKOCTbIO (CTENNaxm, NoAA0HbI).

CraTtyc TexHonormu

A2.
7.4.3 NMuponutnyeckas rasndukaumsa ocagka

Llenb TexHonornm

YMeHbLUeHNe oGbema ocafika C NofyYeHMEM M3 HErO ropoYero rasa ¢ nocrneayoLlen

yTMﬂM3aLlMeIZ ero ansa Bblpa6OTKI/I ANIEKTPOIHEPTUN.

Ob6Lee TexHU4Yeckoe onucaHme

O6e3BOXEHHbIN M BbICYLLUEHHbIN OCaJOK HarpeBaeTCa B 3aMKHYTOM obbeme, B pe-
3ynbTaTe 4ero NpoucxXoguT MPOLEeCC NUPOonu3a, BbiAENSeTCs NUPONMTUYECKUA ra3 (CMecb
neTy4Ynx opraHMYeckux BelecTB) M obpasyeTcda Kokc. Ha BTopon cTtagum npouecca npouc-
XOOWUT YacCTMYHOE CXUraHume Kokca (C orpaHM4YeHHbIM OOCTYNOM KUcropoga), B pesynbrarte
Yyero BblenseTcs cnMHTes-ras (CMecb Bogopoaa v okucu yrnepoga). Cmecb nMponnTn4eckoro
rasa u cuHTe3-ra3 MCnonb3ylTCA B kKadecTBe Tonnuea. B pesynbtaTte npouecca obpasyetcs

30J1bHO-YTOJ1bHbI N OCTaToK.
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TexHn4yeckne n SKOHOMUYECKME NPENMYLLIECTBA MO CPABHEHUIO C YCTOSABLUMMUCA

TeXHonormamm

Bbicokasi cTeneHb KOHBEPCUN OpraHNM4eckoro seuwlecrtsa oCajka B MNoOJie3HyH 3HepPruko

npu MMHUManNbLHOM o6beMe ra3oBblX BbIOPOCOB.

[MpeumyllecTBa Anga OKpyKaLen cpeasbl

MuHUManbHbI 06bEM ra3oBbIX BbIOPOCOB.

MexcpenoBble BO30ENCTBUS

3a cyeT MHOroKpaTHO MeHbLLEero oobema BbIOPOCOB M MHOM a3poauMHaMUKN peakTopa

3HA4YUTEJIbHO MEHbLLE Bbl6pOC nbifieBMOHbIX YaCTUL MO CpaBHEHUIO CO CXKUFaHNEM.

MpUMEHNMOCTb

Cpep,Hme N KPpyrnHbl€e YCTaHOBKMU.

dakTopbl, BANAKOLLIME HA BO3MOXHOCTb peanmsaunu

TpebyeTca npenBaputenbHas cywka ocagka. CuHTes-ras TOKCUYeH U B3pbIBOOMAaCeH
(oOQHako NpMMeHsANnca B kayecTBe ToNnMBa AN ra3oBbiX hoHapen ¢ Havana XIX Beka). [po-

LeCcC nnposrmnaa TeBepablX TOMNMB BeCbMa XopoLlo N3BECTEH.

CraTtyc TexHonormu

A3/B2.

7.4.4 OcTeknoBaHue ocaaka

Llenb TexHonorum

TepMuueckas nepepaboTka ocafka C MonyyYeHnem nu3 MMHeparnbHON YacT TOBapHOro
9KOJOTMYECKN U caHuTapHO GesonacHoro martepuvana, KOTopbli MOXET MCMONb30BaTbCs B

cTpouTenbCcTBe U NPon3BOACTBE.

Ob6Lee TexHU4Yeckoe onnucaHme

MpeaBapuTenbHO 06E3BOXEHHBIN K rIyOOKOBbLICYLLEHHbIA 0CaA0K CKUraeTcs ¢ noga-
Yyen Bo3ayxa (NMpeanoyTUTenbLHO oboralleHHOro KNCnopoaoMm) B TOMNKe, NO3BONAOLEN OCTH-
ratb TemnepaTtypbl 1100 °C — 1200 °C, npn KOTOpPOM MUHEparibHasa YacTb ocajka pacnnas-
ngaetcsa. PacnnaB oTBOAMTCSA BHM3 TOMKW M NonagaeTt B 30HY OCTbIBaHWUA, (POPMUPYST CTEKMO-
nogobHble YacTuubl 3agaHHon dopMbl 1 cBoMcTB. OTXoasiwme rasbl OXnaxgarTcs, B TOM
4yucrne B cucTeMax pekynepauumn n nonyydeHnsa aHeprum, n nocrne o4YMCTkM BolGpachiBaloTCs B

aTtmocdepy.
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TexHn4yeckne n SKOHOMUYECKME NPENMYLLIECTBA MO CPABHEHUIO C YCTOABLUMMMUCS

TeXHonormamm

lMonyyeHne n3 MMHepanbHOM 4YacTn ocagka BMeCTO oTxoda (305bl) TOBAPHOro NpoaykK-
Ta.

CyLiecTBEHHOE COKpallleHne Macchl BbIOGpOCOB 3arpsaA3HsOLWLNX BELWECTB B aTMocde-
py. MckntoueHne Bbibpoca opraHN4ecKnx CoeauHeHnn (QUOKCUHbI, ypaHbl) NO NpUYMHE No-

BbILLEHHOM TeMrnepaTtypbl CXUraHUA.

[TpMMEHNMOCTb

Ha OC HaunHas c KpynHEnLImnX.

dPaKkTopbl, BAUAIOLLME HA BO3MOXHOCTb peanusauum

HeobxoanmocTb npegBapuTenbHOM CyLLKM Ocafka, a Takke oboralleHus Bo3gyxa
kncnopogom. PaboTta ¢ MumHepanbHbiMK pacnnaBamun. Boicokas cToMMocTb 06opyaoBaHUS.

HeobxoanmocTb kKBannunumpoBaHHOro nepcoHana.

CTaTyc TeXHONorMu

A3.
7.4.5 NMony4yeHne XnAKoro Tonnmea U3 ocagka

Llenb TexHonornm

MonyyeHne 13 ocagka kKoMmepyeckoro HedTenogobHOro NpoaykTa. Tak HasbiBaeMblIn

npouecc «HedTb U3 OcaaKay.

OObLllee TexHUYEecKoe onucaHue

O6e3BOXEHHbIN BbICYLLEHHbLIM OCagoK noaBepraeTcs nuponuay. bnarogaps cneuwu-
anbHO nogobpaHHOMY OaBNEHUIO N UCMNONb30BaHUIO KaTann3aTopoB MPOUCXOOUT OXUXKEHUE
OpraHM4yeckoro BellecTBa C nonyyvyeHMem HedtenogobHoro npogykta. TBepablt OCTaTOK

NoaneXuT 3aXOPOHEHUIO MO0 MOXET ObITb COXKEH.

TexHn4Yeckne n 3IKOHOMUYECKNE NPENMYLLIECTBA NO CPABHEHUIO C YCTOABLUMMUCS

TexHonormamum

Bblcokasi aghdpeKkTMBHOCTL Npeobpa3oBaHNsa OpraHMYecKoro BewecTBa ocajka B aHep-
roHocutens. Nonyvyaemoe Xugkoe TOMMMBO MOXET YTUNU3NPOBATLCA 3a NpedenamMmm O4YUcCT-
HbIX COOPYXEHUMN.

MuHMManbHble BbIOPOCHI OTXOASALLNX ra30B.
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[TpMMEHNMOCTb

Ha OC HaunHas ¢ KpynHemnwmx.

PaKTopbl, BANAIOLLIME HA BO3MOXHOCTb peanvsauunm

CocraB nonyvyaemMoro Xuakoro tonjinBa AOOJDKEeH yOOBJIE€TBOPATb Tpe6OBaHVIFIM ansd
MCnoJib30BaHNA B Ka4eCTBE MOTOPHOIO nnéo koTenbHoro Tonnuea. CnoxHoe 060py,D,OBaHVIe,

noTeHUuanbHO onacHbIN NPOM3BOACTBEHHbIN Npouecc, bnuskuin k HedptenepepaboTke.

CTaTyc TeXHONnormu

A3.
7.4.6 CynepKputu4yeckoe xuagkodasHoe oKMcneHme

Llenb TexHonormm

3HaunTENbHO COKpaTuUTb obbem ocagka, He ncnonb3ya CxuraHume, ¢ Uuelsiblo MMHUMN-

3aunun BO34enNCTBUS HAa aTMOCKEPHbIN BO3AYX.

O0bLee TexHUYecKoe onucaHme

[pyrne Ha3BaHuA MeTofa — rmapoTepMaribHoe OKUCIIEHNE, KMOKPOE» CXXUraHue.

'y6okocryLeHHbI 0CaoK HarpeBaeTCsl B peakTope CBepxX Tak Ha3biBAeMOW KpUTK-
yeckon Toukm (374 °C), U, npu COOTBETCTBYIOLLEM OaBfEHNNN NOABEPraeTCss XMMUYECKOMY
OKWUCIIEHMIO KUCIIOPOAOM, nogasBaemMoMy komrnpeccopom. OcTaBlleecs TpyAHOOKMCNSEMoe
BELLECTBO MOXeT 6ObITb MCMOMNb30BaHO Kak yaobpeHue BbICLIEro krnacca (knacc A no 3apy-

BGeXXHON TePMUHOMOIK).

TexHn4Yeckne n SKOHOMUYECKME NPENMYLLIECTBA MO CPABHEHUIKD C YCTOABLUMMMUCS

TexXHonormamm

O ekt cokpaleHmst obbema obpaboTaHHOro ocagka 6nmn3ok K JOCTUraeMomy nyTem
CXuraHusi, ogHaKo BpeaHble BbIOpOoChl B aTMOCcdepy NpakTUYeckn OTCYTCTBYHOT.
OTtcyTcTBME BpeaHbiX BblIbpocoB B aTMocdepy. MybGokoe OKMCNEHWE OpraHuYecKnx

BelleCTB B ocagKe.

MpymMeHnMocCcTb

OC I'CB, HaunHas c KpynHbIX.
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daKkTopbl, BANAIOLME HA BO3MOXHOCTb peanvsauum

Bbicokasi cteneHb noTeHunanbHON OnacHOCTH npu pa60Te CO CBepXBbICOKMMW OaBlie-
HUSIMW, BbICOKOM TeMHepaTyp0|7|, TEXHUYECKMM KUCIOPOa0M. Bbicokas CTOMMOCTb Kak 06opy—

OOBaHUA, TaK N 3KCJ1yaTauMOHHbIX 3aTpar.

CraTtyc TexHonormu

A3.

7.5 NMony4yeHue akonornyeckoro adpcpekra, He yctynarowero HAT,

npuv cywectBeHHO MeHbLUX 3aTpaTtax

7.5.1 YoaneHue a3oTa 4yepe3 HUTpUT

Llenb TexHonornm

CokpalleHune aHepronoTpebneHms npouecca O4YUCTKN CTOYHbIX BOA, YBENMYEHNe BO3-
MOXHOCTEeW Ans aHeproreHepauun. PaclumpeHne Bo3MOXHOCTU NpUMeEHEHUs Brornornyecko-

ro yaaneHua a3oTta.

OO6Llee TexHUYEeCcKoe onucaHme

OTnnYnem oT HUTPU- N AeHUTpUdMKaLmMn B JaHHOM npouecce sBNseTcs npoBeaeHne
HUTPUMDUKALMN 0O HUTPUT-UOHA U AEHUTpUdMKAUMM HUTpUTaA OO0 aTMmocdepHoro asoTa.

Mpouecc TpebyeT TOHKOro ynpasneHus aspaumeii no pH npouecca.

TexHn4yeckne n SKOHOMUYECKME NPENMYLLIECTBA MO CPABHEHUID C YCTOSABLUMMUCS

TexXHonormamm

1o 50 % cHwxaeTcs NoTpebHOCTb B KMUCropode Ha ydaneHue asota (M, cooTBeT-
CTBEHHO, CHMXaeTCsl 3HepronoTpebneHne), yBenmunBaTCa BO3MOXHOCTU ANs1 3HeproreHe-

pauum.

MexcpenoBble BO3OencTBuUg

AHanormyHbl 6MONOrMYEeckon OYNCTKE C yaaneHmem asoTta. MeHblumne 3aTpaTbl 3nek-

TPO3HEpPrUN.

MpymMeHnMocCcTb

B niobom macwTabe.
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daKkTopbl, BANAIOLME HA BO3MOXHOCTb peanvsauum

HeonTnmanbHOe COOTHOLLEHME yriepoda 1 a3oTa B CTOYHbIX BOoAax, a Takke Hanpas-
NEHHOCTb Ha 3HEeproreHepaumo Ha OYUCTHBIX COOPYXKEHMAX CNOCOBCTBYHOT UHTEPECY K AaH-
HOW TEXHONOIUMW.

Heobxoanmbl BbICOKOKBANMAUUMPOBAHHbBIA NepcoHan u adpdekTneHas cuctema ae-

TOoMaTun3auunn.

CTaTtyc TexHonormuu

B1.
7.5.2 'pynna TexHonornm ¢ ynydweHHon HuTpmdmkauymen

Llenb TexHonormm

Mpu3BaHa cokpaTuTb BpeMsa ob6paboTkM CTOYHLIX BOA B Mpoueccax Buonorn4eckoro
yaaneHusa asota n gocdopa, MTMMUTMPYEMOE B HacTosllee BpeMsa HeoOXOAMMOCTbIO Nnoa-
AepxaHus Bo3pacTta una, obecneymBatoero ycTomumsy HuUTpudmkaumo. B ocobeHHocTH

3TO NpodaBNAeTCd B XOloAHOE BpeMA roda npun CHU>XXeHUn temMmnepatypbl CTOYHbIX BOA.

ObLee TexHU4Yeckoe onmucaHme

PasBuBaeTcs uernbii psg TEXHONOMMYECKUX peLLeHN C YNyYLEeHHON HUTpudukaumnen
(Tak Ha3bIBaeMasi GBuoayrmeHTaums). Ix MOXXHO pasgennTb Ha Be OCHOBHbIE rpynnbl:

A. HapyxHoe yny4dweHve HUTpudukaummn.

K atou rpynne, B CBOK o4yepeb, OTHOCATCA CrieaytoLmne OCHOBHbIErpynnbI:

- KOMOVHMPOBaAHME B3BELLEHHOW M NPUKPENSIEHHOW MUKpodopbl (MpY KOTOPOM Mpu-
MEpPHO MOSI0BMHA CTOYHOW BOAbI NOAAETCs Ha KanenbHbIn GuodunbTp, a obpaboTaHHasa BO-
Aa oTTyaa, cogepxalias bmuonneHky, nogaeTcs B 0bblYHbIE a3POTEHKN);

- BblpalLimMBaHne HUTPMUEMKATOPOB Ha BO3BPATHLIX MOTOKax OT 06paboTkm cOpoKeHHO-
ro ocagka c nogadenn obpaboTaHHON XNOKOCTU NMOO N3BBLITOYHOrO akKTUBHOMO Mna B a’spo-
TeHKkU. [MpenmMyLLecTBO B 3TUX TEXHONOIMMAX JaeT BO3MOXHOCTb NPOBOAUTb HUTpUdUKaLUIO
BO3BpaTHbIX MOTOKOB MNpW CcyLlecTBeHHO 6onee Bblcokon TemnepaType (cBbiwe 25 °C).

B. BHyTpeHHee yny4lieHne HUTpudmkaummn.

KaTton rpynne oTHOCUTCA npouecc yganeHua asota u docdopa, HasBaHHbLIN
DEPHANOX (geHuTpudmkaums n docatakkymynaumsa B aHOKCMAHOM nipouecce). Mpouecc
BKMOYaeT B ceba KoMOMHaLMIO B3BELLEHHOIO U NPUKPENIEHHOro Una B MHOroCTaAnMHOW CU-
CTeMe, OCHOBaHHYI Ha siBNeHun pocaTakkymynsaumm B aHOKCUMOHOW 30He, Npoucxoasuen

B npouecce aeHntpudukauyun. Npouecc BknoyaeT B cebs BblgeneHme HuTpudumkaumm B ot-
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OenNbHY0 30HY, paboTatowyto 6e3 B3BELWEHHOro una, TofbKo C NPUKpPEenneHHON MUKPOodIio-
pon. C aTon uenbio nocrne aHaspobHOM 30HbI, KyAa NoOAaeTcsa CTOYHas BOoAA U BO3BpPaTHLIN
Un, Npon3BOANTCA OTAENEHME aKTUBHOMO Mna B OTCTOMHMKE, OCBETIIEHHasa YacTu4HO obpa-
BboTaHHasa cToYHasa BoAda nocTynaeT B OMOUNbTP-HUTPUGUKATOP, a 3aTeM BMECTEe C USIOM
N3 OTCTOMHMKA B AeHUTpUmkKaTop, C nocrenyoLlen noctaspaunen n nnooTaeneHmem.

Ewe oguH npouecc (BAR-npouecc) npegycmatpmBaeT nofady asoTcogepkaliero
BO3BPATHOrO MOTOKA B OTAENbHYIO 30HY a’3poTeHKa (pereHepartop), Kyda Takke nocTtynaet

BO3BpaTHbIN UI.

TexHn4yeckne n SKOHOMUYECKME NPENMYLLIECTBA MO CPABHEHUIO C YCTOSABLUMMUCS

TexXHonormamm

YMeHbLeHne obbema coopyKeHuUn BUonormyeckon o4NCTKN 6e3 yxyaueHus KkadyecTsa
OYULLEHHOMN BOAbI.

TexHonorn4yeckum adbdekT

CoOTBETCTBYIOT NpeENMyLLECTBaAM 41151 TEXHOMOMMIN ¢ BMonornyeckum yaaneHnem aso-
Ta n docdopa. Takke 3a cyeT Oonee HageXHOM HUTpPUdUKALUKM CHUXKAETCS coaepXaHue
aMMOHUNHOIo a3oTa B OYULLEHHON BOAE.

TpebyeTca MeHbLLas nnowaab Ans pasmeLleHns aspoTeHKOB (BnopeakTopos).

MpUMEHNMOCTb

npaKTI/I‘-IeCKVI He orpaHun4eHa.

dakTopbl, BANSKOLIME HA BO3MOXHOCTb peanu3aumu

Ana npouecca DEPHANOX Heobxoanmo TwaTenbHoe BblaeneHne rpyboamcnepcHbixX
BKJTHOYEHUIN U3 CTOYHbIX BOA,.
Mpouecchbl C BHELWHUM yNydleHUeM HUTpudukaumm TpebytoT Hanmunsa BO3BPaTHOroO

noToka OT COOpYXeHM 06paboTkm COPOXKEHHOrO OcaakKa.
7.5.3 AHokcugHoe okucrneHne ammonusi (AHAMMOKC-TexHomnorum)

Llenb TexHonorum

MoBbiweHne aPHEKTUBHOCTU U CHMXKEHNE cebeCTOMMOCTM yaaneHus asorta M3 CTou-
HbIX BOA (B HacTosilee BpeMs — Kak npaBuio, NyTeM yaaneHus a3oTa U3 BbICOKOKOHLIEH-

TPMPOBAHHbIX MO aMMOHWIO BO3BPATHbIX MOTOKOB OT 06paboTkm COpOKEHHOro ocaaka).
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ObLlee TexHUYecKoe onucaHme

OKono NonoBUHBbI aMMOHUSA B OYULLLIAEMON BOAE OKMCNSieTCa B npouecce Guonormye-
CKOW HUTpUTaUMM OO HUTpUTA B OTAENBHOM (NEPBOM) pPEaKTOpe MM B XO04e CUMYNbTaHHOIo
(coBmMecTHOro) npouecca, npyM 3ToM BTOpasd MOSIOBMHA aMMOHUSA OKucnsieTcs obpa3oBaB-
LUMMCSI HUTPUTOM C 0Opa3oBaHMEM MOJSIEKYNAPHOro asoTa. ATa YacTb npoLecca OCyLecTB-

J19€TCA B 6eCchnopo,qu|x yCInoBU4AX.

TexHn4Yeckne n 3IKOHOMUYECKNE NPENMYLLIECTBA NO CPABHEHUIO C YCTOSABLUMMUCS

TexHonornamm

Mpouecc xapakTepusyeTcs HU3KUM 3HepronotpebrneHvem, MarnbiM obpasoBaHUEM
ocajika U BbICOKOW 3HEProaeKTUBHOCTbI0, HE3aBUCUMOCTLIO OT UCTOYHMKOB OpraHNYecKo-

ro Bewecrtea and ,El,eHI/ITpI/Id)I/IKaLI,I/IVI.

[MpevmyLlecTBa g OKPYKaoLen cpeasbl

MoBbiweHne rMybuHbl yaaneHnsa asota M3 CTOYHbIX BOO MWUHMMWU3UPYET PUCK 3BTPO-
dukaumm BOOOEMOB-MPUEMHUKOB. CHMXeHWe napHukoBoro adpdekta (notpebneHve, a

He BblgeneHne CO, B xoade npouecca).

MexcpenoBble BO3OeUcTBUSA

MpakTuyeckn oTCyTCTBYHOT.

MpUMEHNMOCTb

Ha coopyxeHusax noboi MOLIHOCTUY, A€ MMEeHTCS NOTOKW, KOHLUEHTPUPOBAHHbLIE MO
aMMOHUIO (BO3BpaTHbIE MOTOKM OT 06paboTKM 0CafKOB CTOYHbLIX BOA MpU peanusauun meta-

HOBOro cOpakmBaHus).

daKkTopbl, BANAIOLLME HA BO3MOXHOCTb peanvsauum

TexHonorus Tpe6yeT Hann4ynga nepcoHasa BbICOKOM KBaJ'II/ICbI/IKaLI,I/II/I.

CraTtyc TexHonormu

A1/B1. TlpumeHsieTcs Ha pecATtkax obObekToB 3a pybexom. B Poccum BbinonHeH
fonbLion 06bem nccnegoBaHun, paspaboTaHbl HOBblE KOHpUIypaLumm npouecca.

Ectb nHdopmaums 06 ncnonbzoBaHumn anemeHtoB npouecca AHAMMOKC npu oymncT-
ke CB B 3aTtonneHHbix buodunbTpax Ha psage o6bekToB HEOOMbLIOW NPON3BOAUTENBHOCTH
[30]. OgHako umetowmncsa obbem MHopMaLMK Noka He NO3BONAET PEKOMEHAOBATbL ATy TEX-

Honoruto kak HOT ans OC 6onbluen Npon3BoAMTESNTbHOCTM.
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7.5.4 ®utoTexHonorum ouncTku NCB

Llenb TexHonormm

Ob6ecneyeHne Heobxoammoro kadvectsa oumctkm [CB npn ymeHblieHnmn 3aTtpar.

OnuncaHune TexHonorum

Cwm. nogpasgen 4.3.2.2. [ina NCB ®OC aenswotca HOT.

MpumenntensHo k NCB Guonnato ABnsieTCcs NepCneKkTMBHOM TEXHOMNOrMen co craTy-
com A2/B2.

7.5.5 O6e3BoOXMBaHNE OCAAKOB B reOKOHTEMHepax

Llenb TexHonornm

O6ecneunTb rnybokoe obe3BoXxMBaHME OcafKka Mpu COKPaLLEHHbIX 3aTpaTtax U MUHK-

MyMe KanuTtalibHbIX 3aTparT.

O06Lee TexHUYecKoe onucaHune

MeToa 3aHMMaeT NPOMEXYTOYHOE NOSIOXKEHUE MEXAY MeXaHN4YeCKUM 06e3BOXUBaHU-
€M 1 UNOBbLIMMK NIoLwagKkamum.

AHanorMyHo mexaHu4yeckoMy 06e3BOXMBaHUIO ocafok obpabaTbiBaeTcs (PNoKynsH-
TOM U NOJAETCs HacOCOM B reOTEeKCTUIbHbIA KOHTenHep (reoTyly), CLUMTBLIN M3 MPOYHOro
dunbTpyowero maTtepuana, ¢ obbemom go 1500 m°. CBoBodHasi BOZA BbIXOAUT yepes
CTEHKN KOHTEeNHepa CKBO3b MerfikMe Mnopbl reoTekcTuns. B pesynbTaTe 3TOro npomvcxogut
o6e3BoXuBaHMe ocagka, punbTpaT, BbIXOOALWMA U3 KOHTEWHepa, NoslydyaeTcs YUCTbIM U
He COLAEPXUT MexaHn4Yecknx s3secen. KOHTeMHepbl pasmMeLLarnTca Ha nnowaake ¢ TBepabim
NoKpbITMEM N cuctemon oTBoda dunbtpata Ha OC. Hanunebl chnokynMpoBaHHOro ocaaka B
reOKOHTENHEep NOBTOPSAKOTCA HECKOSbKO pas, 40 PMHANbHOrO 3anofIHEHMS €MKOCTMW.

lMocne 3aBeplleHUss aKTMBHOW CTaguu BOAOOTAAYM OCALOK, 3aKadaHHbI B reoTek-
CTUIbHbIE KOHTENHEepbl, nNpoaormkaeT obe3BoxuBaTtbcs Gnarogapsa Xopollen CBEeTOMorso-
Liarowemn cnocobHOCTM reoTEeKCTUNS U UcnapeHnto Yepes 6onbLUyo nnowaab NOBEPXHOCTU
KOHTerHepa. Kpome TOro, KOHTEWHep He BNUTbiBAeT aTMocdepHble OocagkM W Lwiam
He noaBepraeTcsi NOBTOPHOMY 0OOBoAHeHWMt. MonoXmntenbHO Ha npouecc 06e3BOXMBaHUA
BNUAET 3MMHEEe NPOMOpPaXXMBaHWe, B pesyrnbTaTe 4ero npu oTTamBaHumM BbiCBOBOXOaETCA
AOMNONHUTENBHOE KONMYECTBO OCTAaTOMHOM Bnarn. bnarogapsi 06e3BoOXMBaHMIO B KOHTENHEPE
06€e3BOXEHHbI 0CafoK (Lunam) CTaHOBUTCA MaTepuanom, yaobHbIM Ans NOrpy3ku U TpaHc-
NoOpTUPOBKN. KOHTENHEP MOXET OblTb BCKPLIT (HE MCNONb3YeTCA NMOBTOPHO ANS 3TUX Xe Le-

newn), n ero cogepxumoe BbIBO3NTCA. MOXeT ObITb MPUMEHEHO peLLUeHME MO 3aXOPOHEHUIO
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00e3BOXEHHOro ocagka Ha Mecte 06e3BOXMBAHUS, B 3TOM cnyyae FGOKOHTGVIHepr YKnagbl-

BakOTCA B HECKOJIbKO CIrioeB Apyr Ha Apyra.

MpenmyLiecTBa AN OKpyKaroLLen cpeabl

AHanornyHobl MeXaHn4eCkomy 006e3BOXMBAHUIO.

[TpMMEHNMOCTb

YHuBepcarnbHbIi MeToq,.

dPaKTopbl, BANAIOLLIME HA BO3MOXHOCTb peanusauunm

MeTopq nossonsieT onepaTtMBHO U C MUHUMASbHBIMU KanuTanbHbIMU BIIOXEHUSMU pe-
anunsoBaTtb apekTnBHOE 06e3BOXMNBAHNE Ocaaka. TpebyeTcs MMHUManbHas nnowagpb Ans
pasMeLLeHna y3na npuroToBneHns U 4O3MpoBaHUS pacTtBopa oSiIoKynaHTa (BO3MOXEH KOH-
TerHep, pa3MeLLaembin pagoM ¢ nnoLwagkon o6e3BoXnBaHus).

3atpaTbl Ha 06e3BOXMBaHME, NO AAHHBbIM MOCTABLUMKOB npouecca, Huxke Ha 20 % —
30 %.

CTaTyc TeXHONorMu

Ana NCB — A2/B2. meeTcs oguH pedepeHL-06beKT: peKkynbTuBaLmst HakonuTenen
ocagka (CaHkr-lMNeTepbypr), ogHako, AaHHbIA HECTAOMNN3NPOBAHHLIN OCAAOK XPaHWUIICA B
HaKOMUTENsX MHOrO NeT, a A0 3Toro 6bin yxe 06e3BOXEH B LeHTpUdyrax.

Ons MNCB saensetca HOT, Tak Kak Ans AOHHbIX OTMIOXEHM BOAOEMOB, 6IM3KMX MO COo-

CTaBy, HaKoMNeH AOCTATOYHbIN ONbIT.
7.5.6 bnocyluka ocaaka

Llenb TexHonornm

OGecneynTb CyLLKY 06e3BOXEHHOIO 0caaka ¢ MMHUMarbHbIMU 3aTpaTaMu SHEPTUN.

Ob6Lee TexHU4Yeckoe onnucaHme

MpencraBnseT cobon BbICOKOMHTEHCMBHOE KOMMOCTMPOBAHME OcadKa, HanpaBlieHHOe
Ha nony4vyeHuve noacyleHHoro Guotonnuea. lNMpoBoauTcs B TYHHENAX C NpoayBkon OypToB
KOMMOCTUPYEMOWN CMeCU 4Yepes kaHanbl B gHuwe. Komnoctupyemasi cMecb npencrasnsieT
cobon 06e3BOXKEHHbIN 0CadoK ¢ AobaBreHMeM roToBOro KOMMOCTa KPYMHOCTbKO Bbille 3a-
AAHHOW, a Takke ApeBecHON wwenbl (06opoTHOM ¢ JOBaBNEHNEM CBEXEN).

Mpn komnoctnpoBaHun (okucrneHmn OB ocagka) BblgensieTcs Tenno, nosponswouiee
pasorpeBaTb ocagok Ao 60 °C wn Bbiwe. [logaya Bo3gyxa B TexXHONormm OGMOCYLLKM OCy-

LiecTBnAaAeTcA NpoOoTUBOTOKOM 4epel3 HEeCKOJIbKO TyHHeﬂeVI, HaxogAwmnxcda B pa3HbIX cbasax
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npouecca. Ceexun BO3ayx nogaeTcss B Ao3peBaloWwmi TyHHEmNb (M oxnaxgaeT ero), 3atem
NpoXoauT TYHHENb B aKTUBHOM hase U, MakCuManbHO HarpeTbi, ObICTPO NogHUMAaET Temne-
paTypy BO BHOBb YNOXEHHOM TyHHene. 3To obecnednBaeT ObICTPbIN NPOLLECC NPU BbICOKOM
NCcnonb30BaHMM KNCIopoda Bo3ayxa.

OTxogawmm Bo3gyx ouvullaeTcs oT amMmaka (C ero ytunmsauuen B Buae cynbdata
aMMOHMS), oxnaxgaeTca (C OTBOAOM Tenna Ha yTunusauumio), ocyllaeTcs, JouduwiaeTcsa u
BblOpacbiBaeTcs B aTmocdepy.

TexHonornyeckasa adpdeKTMBHOCTb

Ocapok BbicylwumBaeTcs o 4 pa3 no obbemy, 0o cogepxaHusa CB 25 % — 30 %.
Harpyska no ocagky Ha obLyto nnowaab CoOopyXeHnsa — 5-7 m°/M? B rog,.

MexcpenoBble B3anMogencTeus

C y4eTOM 04MCTKM BbIOBPOCOB 3arpsisHeHVe BO3yXa HaxoaUTCs Nog KOHTPOEM.
Buocylika ocagka — oguH M3 HEMHOTMMX MPOLLECCOB, MO3BONSAOLWMNX PeKynepmpoBaTh
4yacTb aMMOHUIAHOIO a30Ta, COAEepPKaLLEerocs B 0Cajke.

BosBpaTtHble noTtokn Ha OCK HebonbLume.

[MTpMMEHNMOCTb

[lns noToka ocagka, cooTBeTcTBYoLero kpynHeiM OC 1 Bbiwe. MoXeT ncnonb3oBaTtb-

CA KaK rpynnoBoe CoopyxeHue, nonyyaruwiee ocagok ot bonee Menknx o6LEKTOB.

dPaKkTopbl, BANAKOLLIME HA BO3MOXHOCTb peanusaumm

MpakTuyeckn yHMBepcanbHbIi METOA, He TPebYoLWMIA CNOXHbBIX YCTAHOBOK U BbICOKO-
KBanMuUMpOBaAHHOrO NepcoHana.

CBoOMCTBa BbICYLLEHHOIO OCafka, AaXe HeCMOTPS Ha MOTEepH YacTuM OpPraHMYecKoro
BELLECTBa, NO3BOMSKT UCNONb30BaTb €ro Kak HW3KOKanopumnHoe TOonnueo (aHanor Topda).
OH Takke MOXeT ObITb BbIBE3EH Ha MNONUIOH, UCNONb30BaH Kak yaobpeHune u T. n.

MeToa Hy>xgaeTcs B ApeBECHOW Lene, 0OagHako ee notpebneHne He npesbiwaeTt 1,5 %

no BeCy OT o6pa6aTb|BaeM0ro OCadKa, TaK Kak Lena ncnosib3yeTcAd MHOIoKpaTHO.

CTaTtyc TeXHOnoru

B1. M3BecTHbl ABa 06bekTa B HuaepnaHgax, paboratowwme yxe cebiwe 10 ner.
7.5.7 AneKTpoocMoTU4YeCKoe 06e3BOXNUBaHUe

Llenb TexHonorum

MoBbICUTL coaepkaHue Cyxoro BellecTBa B 00e3BOXEHHOM ocafke ¢ HebonbLmMmm

OONOJIHNUTEJIbHbIMU 3aTpaTaMn 3HEPIrun.
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ObLlee TexHUYecKoe onucaHue

MeToa npuMeHsieTcsl B OOMOSIHEHWE K YCTOSIBLUMMCS TEXHOSOMMSAM W HamnpaBfeH Ha
oTAeneHne YacTu CBA3aHHOW C CyXUM BEeLLeCTBOM Ocajka BOAbl, KOTopasa He oTaensieTcs ¢
NOMOLLIbIO GOFIOKYSIAHTOB U AaBMNeHus.

Mcnonbayetca adbdekT anekTpodopesa, Koraa ocagok (paHee yxe 06e3BOXEHHbIN)
nonagaeTt B NPOCTPAHCTBO MeXAy afekTpoaamMu, Yepes KOTopble NponyckaeTcsl NOCTOSIHHbIN
TOK. B HanpaBneHnn BO3HMKAOLWIErO 3MEKTPOOPETUYECKOrO NOTOKA BOAbI MOXET pa3sMe-
LwaTbca punbTpaLmoHHass membpaHa.

MockonbKy Npouecc naeT C BblAeNeHneM Tensna 3a CHeT CONPOTUBIEHUS TOKY, NPOUC-
XoauT pasorpes obpabartbiBaemMoro ocagka o 55 °C — 65 °C.

TexHn4eckne n aKOHOMMYECKME NPENMYLLECTBA MO CPABHEHUIO C YCTOSABLUMMUCS TeX-
HOSOrMsIMM.

CopepxaHue cyxoro BelectBa B 06e3BOXXeHHOM ocagke Ha 8—10 abc. % Bblwe, YeMm
npy obblMHOM 06€3BOXMBaAHMMK, YTO COOTBETCTBYET 2540 OTH. %. [locTuraemoe 3HayeHue
cogepxaHuna cyxoro Bewectsa (55 % — 60 %) HeJOCTMXKMMO Ha ocajkax ropoaCcKMX CTOu-
HbIX BOA C MOMOLLb0 OObIYHOrO 06e3BoXxMBaHMsA. [MoboyHbIM adhekT pasorpeBa ocagka

obecneuvnBaeT ero obeszapaxmBaHue.

MpenmyLecTBa AN oKpyKaroLlen cpeabl

YMeHbleHne obbema nepeso3nMmoro " pasmMmeLjaemoro B Opr)KaPOLLI,eIZ cpege ocaa-

ka. Obe33apaxxmBaHme ocagka.

MexcpenoBble BO34enNCcTBUS

YMeHblUeHne obpasoBaHust TBepdon dasbl ocagka. Harpee ocagka npvBoauT K Bbl-

AerneHuto NeTy4ynx sewecTtBs B ra3oByro cbasy, 4YTO MOXEeT I'IOTpe6OBaTb nx c6opa N OYUCTKWN.

MpUMEeHNMOCTb

MpakTuyeckn B NoObIX YCIOBUSIX.

dPakTopbl, BANAKOLLIME HA BO3MOXHOCTbL peanusaumm

CyLlecTBeHHbI pacxon anekTpoaHeprum. HeobxoamMmMocTb MCNonb3oBaHMA BbINPAMU-
Tenew Toka. MNoTeHUManbHas aneKTpoonacHOCTb Ans NepcoHana, cBA3aHHas B TOM 4ucne C
NPUMEHeHNEM MOCTOsHHOro Toka. MoxeT notpeboBaTbca cbop M odncTka obpasyoLmnxcs

AypHonaxHyLwmnx Bbl6pOCOB.

Crartyc TexHonormu

B1.
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3aknuuTesibHbIe NOJIOXEHUA U pekoMmeHgaunmn

[na paspaboTkn cnpaBoyHMKa Oblna copmmpoBaHa TexHuyeckasi pabodasa rpynna
Ne 10 «Oumnctka CTOYHbIX BOA C UCMOSIb30BAHMEM LEeHTpann3oBaHHbIX CUCTEM BoJoOTBeae-
HUA noceneHun, ropoackux okpyrosy» (TPl 10), coctaB kKOTOpoW yTBEPXAEH npukasom Poc-
ctangapta ot 17 uonsa 2015 r. Ne 833 «O TexHudeckon paboyen rpynne «O4mcTka CTOYHbIX
BO/J C MUCMOSMb30BaHNEM LEeHTPann3oBaHHbIX CUCTEM BOAOOTBEOEHUSA NOCENEHNN, ropoOaACKUX
okpyroe» (pea. ot 18.11.2015 r.). B ee cocrtaB Bownuv npeacrasutenu 67 opraHusauum, B
TOM ymncne 15 gokropoB Hayk 1 20 kaHOMAATOB Hayk.

Ha ocHoBaHuM aHKeT, pasocnaHHbix 6onee yem B 400 KPYMHENLLMX HACENEHHbIX MYHK-
ToB Poccuinckon degepaummn, 6eina nonyyvyeHa nHgpopmauma no 200 OYMCTHBIM COOPYKEHN-
aMm. Takke 6ornee yem no 30 coopyxeHuam Bbina nosiyyeHa AonosiHMTenbHass nHopmaums
B xo4e paspaboTku cripaBoyHUKa. OUYUCTHBIE COOPYXEHUS, MHOopPMaLMs No KOTOPbIM Bbin
obpaboTaHa, obcnyxusatoT 6onee NonoBMHbI Hacenexmst Poccun.

UneHbl TexHMYeckon paboyen rpynnbl NPULLNK K BbIBOAAM, YTO:

- CNOXHasa buvHaHcoBas cuTyaumsa B nogoTpacnu Tpebyet obecnednBatb HanmbOnMb-
LUYIO 3KOJOro-9KOHOMUYECKYHD 3(P(PEKTUBHOCTL TEXHOMNOMN — MaKCMMasibHOe KONM4ecTBO
npegoTBpaLLEeHHOro Bpeaa OKpyXatoLlen cpefe Ha pyorb BNOXEHHbIX CPEACTB;

- cucTeMa HOpMMpPOBaHNA AoMMKHa obecneyvmBaTb 6e3yCNOBHbLIM NPUOPUTET Meponpu-
ATUN, XapaKTepU3YIOLWNXCH MaKCMMalibHOM 3KONOro-aKOHOMUYECKON 3(PPEKTUBHOCTLIO,
npexae Bcero pekoHCTpykumn aspoteHkoB Ha OC TCB n ctpouTtenbcTBa addeKTUBHbBIX CO-
opyxeHun otctamaHms Ha OC [CB. lNpuMeHeHne A00YUCTKM N aHANOMMYHbIX TEXHOMNOMNN
AOMMKHO paccmatpmBaTbes Kak HOT TONMbKO B YETKO OrpaHWYEeHHbIX CUTyauusix CTPOrow
OXpaHbl BOAHbIX 06BHEKTOB. BO BCex Apyrnx cutyaumsax UCNosib3oBaHUEe B NpOeKTe Nnoanpo-
LeCCOB [JOOYMCTKM IKBMBANEHTHO HaHeceHuto yuiepba BoAHbIM OOBbEKTOB B pesyrnbTaTte He-
XBaTKN CPeAcTB, HEA(P(PEKTUBHO NOTPAYEHHbIX HA AaHHOM 0O6beKTe, ANng nony4yeHms 6a3oBo-
ro acpcbekta Ha gpyrom ob6bLekTe;

- O4YEHb Ba)XHO NPUMEHEHME KOMIMMEKCHOMo MnoaxoAda, yyYuTbiBatoWero daktnyeckoe
3KOJSI0rMyeckoe COCTOSAHME BOLHbIX OOBHLEKTOB, HE AOMNycKasi Ha JaHHOM 3Tane nepexoga Ha
HOT HeobGocHOBaHHO ecCTknx TpeboBaHu K copocam;

TexHnyeckaa pabouas rpynna paspabotana HacToAWMA  UMHAPOPMALMNOHHO-
TEXHUYECKUIN CMPABOYHUK UCXOASA UX 3TUX KOHLENTyanbHbIX NOAXOAO0B.

MpoekT cnpaBo4vHuka NpuHAT TPIM10 Ha ocHOBE MOMHOrO COrfiacusi BCEX €€ YIEHOB,
NPUHSABLUMX y4acTue B 3aKYMTESNIbHOM rOflocoBaHUM Mo AopaboTaHHOMY MNpoekTy. 3a

ogobpeHue cnpaBoYvHMKa Bbickasanocb 6onee 72% uneHoB TPI10. NonocoBaBLwmnx NpoTmB U
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BO3aepKaBLUMXcs He Bbino. OTcyTCcTBYIOT 0cobble MHeHNA YneHoB TPIM 10, Bbicka3aHHbIe Npw
ronocoBaHun nNo oaobpeHnto gopaboTaHHOro NpoekTa.

UneHbl TexHU4eckon paboyen rpynnbl CHATAOT HEOOXOANMBIM:

- NpMeHeHne pa3paboTaHHbIX TeXHONormyeckmx nokasarenen HOT ons HopmupoBa-
HUA COPOCOB OYMCTHBLIX COOPYXEHUN LIEHTPanmn3oBaHHbIX CUCTEM BOAOOTBEAEHMS nocerie-
HUA N TOPOACKUX OKPYroB, pa3paboTKy MPUHSATME C 3TOW LieNbl0 COOTBECTBYHOLLETO HOpMa-
TUBHOIO NpaBoBoro akta lNpaButensctBa Poccuirckon denepaumm;

- B Uensx obecnevyeHnss BOSMOXHOCTU NPUMEHEHWS B JarnbHeuLwen nepcnektmse no-
NOXEHNN HaCTOoSLLEro CnpaBOYHWMKA, UCMONb3YIOLWMX KaTeropMpoBaHne BOOHbIX O0OBHEKTOB,
pa3paboTKy W MpUHATME HOPMATMBHOIO MPABOBOr0 akTa, yCTaHaBNMBAIOLLEro KaTeropuu
BOAHbIX OOBEKTOB N MPUHLUMIMbI OTHECEHUS K HUM;

- pa3paboTKy N NpuHATUE nepBooYepeHbIM 06pa3oM HauMOHaANbLHOro ctaHaapTa no
Knaccudpukaumn BOAHbIX OOBbEKTOB AN Lenen peanus3auun cnpaBOYHUKA, KOTOPbLIA BMO-

CNneacTBMn MOXET ObITb MOSTOXKEH B OCHOBY HOPMAaTUBHOIO NpPaBOBOro aKkra.
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(O6sa3aTenbHoe. ABnsAeTca BbiAepXKKon U3 pasgena 5. NMpu Hannumn pacxoxaeHun cneayeTt pykoBoACTBOBaTLCA pa3aenom 5)

MpunoxeHue A

MNepeyeHb HanNy4WNX AOCTYNHbIX TEXHONOIMMMN

HanmeHoBaHue

HavnmeHoBaHue TexHonorun (MeToaa)

O6nacTb NPUMEHEHUS Kak
HOT

MpumeyaHue

[naHupoBaHue MHBECTULINA,
BblJaya 3agaHui Ha NpoekK-
TMpOBaHWE, HA MOLEpPHU3a-
LMIO 1 pasBUTUE CYLLECTBY-
towmx OC NCB

Onpe/:l,eneHVle nepcnekTnBHbIX pacxoaoB HAa OCHO-
BaHUN C*JaKTVI‘-IeCKVIX OaHHbIX N0 ANHaAMUKe yaeribHO-
ro sogoorBeaeHnd n YNCreHHoOCTn HaceneHna no-
ceneHund

YHunBepcanbHbIn

2a

26

2B

2r

KoHTponb chopmmpoBaHus
COCTaBa CTOYHbIX BOf, He
OTHOCSLLMXCS K XKMUITOMY CeK-

TOpY

Hanuune yTBEP)XOEHHOIO B YCTAHOBEHHOM MNOpsia-
Ke W OoSmKHasa peanunsauuns roanyHoro nraHa Kox-
Tpons 3arpsi3HEHHOCTU CTOYHbIX BOA aBOHEHTOB,
obecneunBatoero 6€3yCcrnoBHbIv NPUOPUTET ANS

KOHTPONS CTOYHbLIX BOJ, aDOHEHTOB, NOTEHLMANBLHO

onacHbIx ans LICB v BogHbIX 06beKToB

YHunBepcanbHbIn

Hapnexauwas pabota ¢ aboHeHTaMu B pamMKax aen-
CTBYHOLLEro 3aKkoHoAaTenbCcTBa No obecneveHmto
nMm HopmaTneoB cbpoca B LICB 3arpasHsiowmx Be-
LLIEeCTB, YCTAaHOBIEHHbIX NO KPUTEPUIO HEAOMYLLEHNS
npuynHexus spega LICB

YHunBepcanbHbIi

Hagnexawas pabota ¢ aboHeHTaMu B paMKax Aewn-
CTBYHOLLIErO 3aKOHOAATENbCTBA MO OCYLLECTBNEHNIO
UMM pasaeneHunst NoTOKOB NPOU3BOACTBEHHbIX CTOM-
HbIX BOZ, M MOBEPXHOCTHbIX CTOKOB (B NOCENEHUSIX,
060pyaoBaHHbIX CUCTEMAMKN OTBEAEHUSA NOBEPX-
HOCTHbIX BOf)

YHuBepcanbHbIn

Hagnexawas pabota ¢ aboHeHTamMu B pamMKax geun-
CTBYIOLLETO 3aKOHOAATENbCTBA NO HEAOMYLLEHMIO
cbpoca B LleHTpanu3oBaHHy CUCTEMY BOLOOTBE-

OEHNs1 He3arpsi3HEHHbIX BOA,

YHuBepcanbHbIN




LEE

HanmeHoBaHue

HavnmeHoBaHWe TexHonorun (MetToaa)

O6nacTb NPUMEHEHUS Kak
HOT

MpumeyaHue

2n

2e

HanpaBneHue Ha ouncTky He meHee 70 % rogoBoro
ob6bema NCB

Tonbko Ang oobekToB
LICB, npegHasHa4eHHbIX
ans npuema NCB

PasneneHne noToka CTOYHbIX BOA Ha 3arpA3HEHHYH0
N YCINOBHO YMCTYHO YacTKn, CO COPOCOM YCNOBHO Y-
cTOWn 6€e3 04YUCTKU

Tonbko Ana 06bEKTOB
LICB NC

3a

36

3B

3r

KOHTpOJ'Ib nocTynarLwnx Ha
O4YNCTHbIE COOpPYXEeHUA
CTOYHbIX BOA U 06poca o4un-
LLIEHHbIX CTOYHbIX BOA

Hannuyne n Hagnexauwias KCcnnyatauua np|/|6opOB
n3MepeHna pacxoaga nocrtynarowmx (VIJ'II/I oyunieH-
HbIX) BOA, NPUroAHbIX K MPUMEHEHNIO Ha CTOYHbIX
BOA4axX N UMEKLLKNX COOTBETCTBYHLLINE aTTECTATDI

YHunBepcanbHbIn

Hanwnune n cobnogeHune nporpamMmmbl Npon3Boa-
CTBEHHOIo KOHTpPOJ1A Ka4eCTBa BO[

YHnBepcanbHbIn

BbinonHeHne ot6opa Nnpob CTOYHbIX BOA B COOTBET-
CTBUW C aTTECTOBAHHbIMM METOAMKAMM

YHuBepcanbHbIn

Wcnonb3oBaHue ans npobootbopa aBTOMaTU4eCKnx
NPo6O0OTOOPHUKOB, NCMONb3YEMbLIX B PEXMME HAKO-
NUTENbHOWN CyTOYHON Npobbl, 0TBUpaemown nponop-
LMOHAarbHO pacxogy NocTynawLwmx (M oYnLLEeH-
HbIX) BOg,

Ona OC 'CB ot kpynHen-
wux 1) v Bblwe

Y 3peck 1 fanee Bo BceM
pasgere KaTeropum Kpyr-
HocTn OC npMeHeHbI B
TEPMUHONOIMU, NPUHATON
B pasgene 1
(cm. Tabnuuy 1.18). Mpun
3TOM 3anucb, HanpuMep,
«00 KPYMHbIX BKMOYK-
TENbHO» O3HaYyaeT, 4YTo
obnacTbio NPUMEHEHMS
ABNAKTCS BCe 0OBEKTHI,
KOTOpble N0 NPOM3BOaU-
TENbHOCTU ABNATCSA
KpYMHbIMKY, NGO UMeroT
MEHbLUYH NPOUN3BOAU-
TenbHOCTb. 3annucb «OT
OonbLUNX U BbILLE» O3Ha-




8€ee

HanmeHoBaHue

HavnmeHoBaHWe TexHonorun (MetToaa)

O6nacTb NPUMEHEHUS Kak
HOT

MpumeyaHue

34

3e

3x

33

YyaerT, YTo obnacTtbio npu-
MEHEHUN ABMATCH BCE
00beKThI, KOTOpbIE MO
NPOU3BOANTENBHOCTU SIB-
nawTca bonbwmmn, NMbo
nmetoT 6onee BbICOKYHO
NPON3BOANTENBHOCTb

BbinonHeHne aHanu3oB Npob CTOYHbLIX BOA B opra-
Hu3auuu (NnogpasgerneHnmn), UMetoLLen CooTBET-
CTBYlOLUME aTTeCcTaTbl, aHanM30B NOCTYNaLmnx

CTOYHbIX BOA, NO BCEMY NEPEYHIO NOKa3aTenemn, KoH-

TponMpyeMbix Ha copoce 1 AONONMHUTENBHO MO Be-

LLecTBaM, NPaKTUYECKN OTCYTCTBYHOLLMM B CTOYHbIX
BOAaXx, HO 0Opa3yroLMXCA B MPOLECCE OYUCTKM

CTOYHbIX BOA (TONMbKO ANS OYULLEHHLIX BOS), C yCTa-
HOBJIEHHOW NEPUOANYHOCTBIO, onpeaensaemMomn ¢
y4€TOM NPOM3BOAUTENBHOCTU COOPY>KEHWUN

YHnBepcanbHbIn

BbinonHeHne aHanm3os Npo6 NOCTynatwLmMx CTOY-
HbIX BOA AOMNOSHUTENBHO HA CoAEPXXaHNe a3oTa u
docdopa no odwmm hopmam

Ona OC 'CB ot 6onbLumnx
W BbllLIE

Ob6ecneyveHne xpaHeHNsa B XoNoaunbH1Ke pes3eps-
HoM NPobbI (HacTb OTOBPaAHHON exxeAHEBHOM NPO6LI
CTOYHbIX BOA) B Te4eHne 7 AH AN BO3MOXHOCTU
TLWATEeNbHOro KOHTPONSA B Clyyae BO3HUKHOBEHUSA

Ona OC 'CB, Ha koTopbIX
oTMeyvatoTca npobnemsl ¢
3annoBkLIMK copocamm oT
NPOMbILLNEHHbIX aOOHEH-

npobnem, cBA3aHHbIX C TOKCUYHOCTBIO CTOYHbIX BOA TOB
NN gpyrummn NposiBNEHNsIMM 3annoBbiX COpOCoOB 3a-
rPSA3HSOLWNX BELLLECTB
Hagnexawas dukcaums, XxpaHeHne, aHanua uH- YHuBepcanbHas

dopmMaLmn 0 KONMYECTBE U KayecTBe NOoCTynatLwmx
CTOYHbIX BOJ, B COOTBETCTBUUN C TEXHOJTOTMYECKUM
pernameHToM




6€E

O6nacTb NPUMEHEHUS Kak
Ne HanmeHoBaHune HanmeHoBaHue TexHonorum (metoaa) HOT MpumeyaHue
4a Ouucrka FCB YnaneHnue rpy6oancnepcHbIX NpUMeceit n3 CTOYHbIX YHuBepcanbHas
BOJ 4O OCHOBHbIX TEXHONOMMYECKNX CTaaNN OUYNCTKM
OTMbIBKa OTOPOCOB OT B3BELLEHHbIX BellecTB ¢ Le- | Ons OC 'CB ot cpeaHnx
46 Nbl0 NOBbICUTb MX CTAOWMNBHOCTb M COKPATUTbL Hera-  BbllLE
TMBHOE BO3OENCTBME HA OKPYKatoLLy cpeay
OcBeTneHue CTOYHbIX BOA B Npegernax, Ona OC 'CB ot 6onbLunx
48 He yxXyaLaoLwmx yganeHune asorta u dpoccopa npu 1 Bbllle
nocnegyrowien 6GMonornM4eckom 04NCTKe
Buonoruyeckas ounctka, cootBeTcTByowWwas kpyn- | Onsa ecex OC CB, kpome
4r HOCTK O0ObeKkTa n ycnoeusim copoca (B COOTBETCTBMM | MO3ULMM €) JaHHOWN Tab-
c HOT 7 v HAOT 8) bl
HoouncTka (TpeTuyHasa o4ncTka), B COOTBETCTBUN C Tonbko npu cbpocax B 30ecb 1 ganee coepsl
HOT 9 BOAHble OOBbEKTbI KaTero- NPUMEHUMOCTH
pun A 1), ansa scex OC kateropu A—I" ncnonbay-
"CB, kpome cBepxmanbIx HOTCA NPU HanNn4ynm cooT-
BETCTBYHOLLEIO HOPMATMB-
HO-NpPaBOBOro 060CHOBA-
4n

HUS. [JO X NPUHATUSA KO
BCceM obbekTam cneagyet
NPUMEHATb HOPMbI, NPU-
BedEHHble B JaHHOM pas-
nene anga kateropum A.

Cwm. npumeyanune 1) BHU3Y
Tabnuubl




ove

HanmeHoBaHue

HavnmeHoBaHWe TexHonorun (MetToaa)

O6nacTb NPUMEHEHUS Kak
HOT

MpumeyaHue

4e

4x

Hebuonornyeckasi 04MCTKa CTOYHbIX BOS, B MeCTax
nepuogmnyeckoro npebbiBaHMs nepcoHana u (1nwm)
OTAbIXaLLNX

[nsa ceepxmanbix OC
'CB, c noctynneHnem Ha
HUX pacxofa CTOYHbIX
BOa, dxdopmMupyroLLMMca
Ce30HHOo, He bonee

100 gHen B rogy. Kpome
cbpocoB B BOoAHble 0ObEK-
Tbl KaTeropum A

Obe33apaxnBaHne O4YMLLEHHbIX BOA C UCMNOMNb30Ba-
Huem Y®-06nyvyeHus, nnbo rmnoxnoputoM HaTpus
UITN VHBIMUX XJToppeareHTamm (He XS1opom)

Y®-06nyyeHne — yHuBep-
canbHas

O6e3s3apaxuBaHue rumno-
XMOPUTOM  HATpus  UIu
WHBIMW  XNoppeareHTamm
0e3 pexnopupoBaHus —
Ha CyLecTBYWOLWMNX 00b-
eKkTax oo 6onblmnx BKMO-
YNTENbHO, Ha PEKOHCTPY-
Mpyembix obbekTax — Ao
HeboNbLINX BKNOYMTENb-
HO, Ha HOBbIX OObEKTax —
A0 MarbiX BKIHOYUTENBHO.

O6e33apaxuBaHue rumno-
XMOPUTOM  HaTpusa  unu
WHBIMW  XJlOppeareHTamm
C Hagnexawum gexmnopu-
poBaHMeM — Ha BCex
obbekTax [0  KPYMHbIX
BKITHOYUTENBHO

5a

OuyucTtka NCB

MpeaBapuTenbHas MexaHn4eckasi O4MCcTKa NOBEpX-
HOCTHOTIO CTOKa OT KPYMHbIX MeXaHU4YeCKUX npume-
cell 1 Mycopa METOAOM NMPOLEeXNBaHUS

YHunBepcanbHas




e

HanmeHoBaHue

HavnmeHoBaHWe TexHonorun (MetToaa)

O6nacTb NPUMEHEHUS Kak
HOT

MpumeyaHue

56

5B

5r

50

5e

5%

PasgeneHne noToka CTOYHbIX BOA Ha 3arpsA3HEHHYO
N YCNOBHO YMCTYHO YacTu, CO COPOCOM NocrneaHen B
BOAHble 06beKTbl. HanpaBneHne Ha 04YNCTKY HE Me-
Hee 70 % rogoBoro o6vema NCB, o6pasyowmxcs
Ha TeppUTOPUM NOCENEHNI

YHunBepcanbHbIn

OumncTka 3arpsiI3HEHHOr0 CTOKa OT TSKENbIX MUHE-
panbHbIX NpUMecelt (neckoynaenueaHme) B NpoTou-
HbIX MEeCKOOBKax PasfMYHOro Tuna urnmM Bo BXOAHOM

CeKLUMMN akkyMynupyoLlero pesepsyapa

YHunBepcansHas

AKKYMYnNMpoBaHUe 1 ycpeaHeHne 3arpa3HeHHoOn Ya-
CTM nocTynatoLlero pacxoga (MoxeT 6biTb cOBMe-
LLEHO C MEXaHNYECKON OYMNCTKOWN)

YHuBepcanbHbIi, Ha HO-
BbIX OObEeKTax.

JOnsa OC MNCB pgo Hebornb-
LUNX BKMIOYUTENBHO [0-
nyckaeTcsl UCNonb30Ba-
HWEe NPOTOYHbIX CUCTEM

OYUNCTKU

MexaHun4eckas 0MMCTKa OT B3BELLEHHbIX BELLECTB U
Hed)TeI'IDOD,yKTOB MeToaO0M OTCTanBaHUA

He TpebyeTcsa npw nc-
nonb3oBaHuu 6a

O6e33apaxnBaHue YP-obnyyeHnem

YHuBepcanbHas, Ha
HOBbIX OObeKTax

O6es3BoxnBaHMe 0bpasyoLmnxcs 0cagkoB Ha Uno-
BbIX (MECKOBbIX) NIoLWaaKkax C MOMOLLbIO FEOKOHTEN-
HEPOB UNN MeXaHN4YeCKMM Cnocobom

YHunBepcanbHas

6a

66

OuyucTtka NCB

PU3NKO-XMMMYECKas O4YMUCTKA CTOKOB OT B3BELLEH-
HbIX BELLECTB U HE(PTENPOAYKTOB METO4AMN TOHKO-
CINOWHOro oTCTamBaHusA, pnoTauumn UM KOHTaKTHOM

dunbTpaummn ¢ npeasapuTeNbHON peareHTHON 06-

paboTkom

Ha HoBbIX o6bekTax, npu
cbpoce B BogHble 0O6bEK-
Tbl KaTeropun B

Bce HOT6 ucnonbaytotes
B gononHeHne Kk HOT 5

Cwm. npumeyaHune 1) BHU3Y
Tadbnuubl

Dur3MKOo-XMMMYECKas o4ncTKa no 6a, ¢ nocnenyto-
LLIer JOOYNCTKOW ABYXCTYNeH4YaTon punetpaunen

Ha HoBbIX 06bekTax, npu
cbpoce B BogHble 0ObEK-

Cwm. npumeyaHune 1) BHU3Y
Tadbnuubl




eve

O6nacTb NPUMEHEHUS Kak

Ne HanmeHoBaHune HanmeHoBaHue TexHonorum (metoaa) HOT MpumeyaHue
Ha 3epPHUCTbIX U KoanecumpyLwmx unbTpax Tbl KaTeropun b
MexaHu4deckas ouncTka no 54, Guonornyeckas Ha HoBbIx o6bekTax, npu | Cm. npumedaHne 1) BHU3Yy
68 OYUCTKA B MCKYCCTBEHHbIX UITN €CTEeCTBEHHbIX YCNo- | cbpoce B BOAHbIE OObEK- Tabnvubl
BUSIX Tbl KaTeropuun b
dun3nko-xmMmmyeckast odncTka no 6a ¢ nocneaywowen | Ha HoBbix obbekTax, npu | Cm. npumeyaHue 1) BHU3Yy
6r A00YUCTKOM ounbTpaLmen Ha ABYXCTYNeHYaTbIX cbpoce B BOAHblE OObEK- Tabnvubl
3E€PHUCTbBIX 641 COPOUMNOHHBIX UnbTpax Tbl Kateropum A
MexaHunyeckasi ouncTka no 5r, buonormyeckas Ha HoBbIX o6bekTax, npu | Cm. npumeyaHme 1) BHU3Yy
60 OYMCTKA B MCKYCCTBEHHbIX UITM €CTECTBEHHbIX YCNo- | cbpoce B BOAHbIE OObEK- Tabnmubl
BUSAX, C NocneayroLuen JO04NCTKON punbTpaunen B Tbl KaTeropum A
COPOLMOHHBIX hmunbTpax
Buonoruieckas ouMcTka Ha Brionormyeckas o4McTka ¢ HUTpUdUKaLmMen Tonbko npu cbpocax B | Buibop Mexay TexHomnoru-
ob6bektax OC 'CB, HauyunHas
¢ BONBLUVX BOAHble OOBbEKTLI KaTero- | siMn 7a n 7B OCyLLECTBIIS-
pumn I €TCs peLlleHmnemM ynosiHo-
MOYEHHOro rocyaap-
7a CTBEHHOro opraHa B obna-
CTW OXpaHbl OKpYXatoLLen
cpenbl B COOTBETCTBUM C
NoTpebHOCTLIO BOAHOMO
ob6bekTa B GUOreHHbIX
anemeHTax
Buonornyeckasa oumctka ¢ HUTpUpmkaumen n Ya- UckntountensHo ansa cy- | Cm. npumeyanue 1) BHU3Y
CTU4YHOMW CUMYTNbTaHHOW AeHUTpudmKaLmen LLleCTBYOLLMX OOBEKTOB, Tabnuubl
cbpacbiBalOLLMX OYNLLEH-
Hble BOAbl B BOAHbIE 00b-
76 ekTbl kKateropun b-I', Ha

KOTOPbIX 3Ta TEXHOOMS
yXe npumeHsieTcs, a Be-
nnumHa UMKOuTn meHee
15 gocTurHyTta He noaa-
Hee, YeM 3a 2 roga Ao
BCTYNNEHUS B CUIYy Tpe-




eve

O6nacTb NPUMEHEHUS Kak

Ne HanmeHoBaHune HanmeHoBaHue TexHonorum (metoaa) HOT MpumeyaHue
6oBaHui 06 obsa3aTernb-
HoM nepexoge Ha HOT
06bekToB |- kKaTeropun B
AaHHOW nogoTpacnu, u
He gornblue 7 neT nocne
3TOro cpoka.
Buonornyeckas ounctka ¢ yaaneHuem asota Tonbko npu cbpocax B
78 BOAHblE 0O6bEKTbI KaTero-
pum [
Ouunctka ¢ Gronornyecknm yganeHnem asorta u Ona OC 'CB co copocom | Cm. npumedaHue 1) BHU3Y
r docdopa BOJHble 0ObEKTLI KaTero- Tabnuupl
pun B
Buonoruyeckas oumcTka ¢ yganeHnem asora u xu- Ins FCB co cbpocom B Cwm. npumevaHme 1) BHU3Y
7n MU4eckuMm yaaneHnem coccopa BOAHblE 0O6bEKTLI KaTero- Tabnvubl
pun b. Ana OC
He KpynHee 60nbLUInX
7e Ouuctka ¢ Gronornyeckmm yganeHnem asorta u Ona OC 'CB, HaunHasi ¢ | CM. npumedaHue 1) BHU3Yy
docdopa ¢ aumgodurKaumen 6onbLunx, co cbpocom B Tabnuubl
BOAHble 06bEKTbI KaTero-
5k Ouunctka ¢ Gronornyecknm yganeHnem asorta u 5
Bronoro-xMMmnyecknum yganexsmem gocdopa bt
Ouuctka ¢ Gronornyeckmm yganeHnem asorta u
73 Buonoro-xnmuyecknm yaaneHmem cdocgopa ¢ aum-
podvkaunen
Eg%”:ar”:Beecgfsa?b"sT_Ka MonHas 6uonornyeckas ouncTka Ha OC I'CB go He6onb- | CM. npumeyaHue 1) BHN3Y
LUMX BKIHOYUTENBHO, Tabnmubl
cpegHux OC
cbpacbiBaloLLMX OYNLLEH-
8a Hble BOAbl B BOAHbIE 00b-

€KTbl kaTeropun B.

Ha ceepxmanbix OC 'CB,
cbpacbIBalOLLINX OYNLLEH-
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HanmeHoBaHue

HavnmeHoBaHWe TexHonorun (MetToaa)

O6nacTb NPUMEHEHUS Kak
HOT

MpumeyaHue

86

8B

ar

8n

Hble BOoAbl B BOAHbIE 06b-
eKTbl kKaTteropuun b

Buonornyeckast o4McTKa C HUTPUKMKaUNEN N Ya-
CTUYHOM CUMYNbTaHHOW AeHUTpudmKaLmen

MckntounTenbHo gna cy-
LLLEeCTBYIOLLMX OOBHEKTOB,
cbpacbiBalOLLMX OYNLLEH-
Hble BOAbl B BOAHbIE 00b-
eKkTbl kaTeropun b-I', Ha
KOTOpbIX 3Ta TEXHOMNOMs
yXXe NPUMEHSIETCS, U Be-
nnumHa UMKOuTn meHee
15 gocTurHyTta He nosa-
Hee, yeM 3a 2 roga Ao
BCTYMEHUS B CUIy Tpe-
©oBaHuin 06 oba3aTenb-
HOoM nepexoge Ha HOT
obbekToB |- kaTeropun B
AaHHOW nogoTpacnu, u
He gonblle 7 neT nocrne
3TOro cpoka

Cwm. npumeyaHune 1) BHU3Y
Tabnuupl

MonHas Guonormyeckas o4ncTka ¢ yoaneHnem aso-
Ta

Ha OC I'CB po cpeaHux
BKMOUMTENBHO, cOpachl-
BaOLMX OYULLEHHbIE BO-
AObl B BOAHblE 0ObeKTbI Ka-
Teropum b

Cwm. npumeyanune 1) BHM3Y
Tabnuubl

Buonornyeckasa oumcTka ¢ yganeHmem asorta u xu-
MUYecKUM yaaneHnem docgopa

Ouuctka ¢ Gronornyeckmm yganeHnem asorta u
Ouonoro-xmMmuyecknm yaaneHumem gocdopa

Ha OC 'CB go cpeaHux
BKIIOYMUTENBHO, cOpachl-
BaloLLMX OYULLLEHHbIE BO-
Obl B BOOHble 00BbeKThl Ka
Teropuum A

Cwm. npumeyaHune 1) BHU3Y
Tadbnuubl

9a

JoouncTtka 'CB

CosmecTtHoe npumeHernve HOT 7 n HAT 8 ¢ dounb-
Tpamu/unbTpam — GruopeakTopamm 4OOUYMCTKM (C
npumMeHeHnem nnubo 6e3 NpUMeHeHUs1 peareHTa gns

Ha OC I'CB ot cpeaHux
00 KPYMHENLMX BKIOYM-
TenbHO, copachbiBaOLLNX

Cwm. npumeyaHue 1) BHU3Y
Tabnuubl
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HanmeHoBaHue

HavnmeHoBaHWe TexHonorun (MetToaa)

O6nacTb NPUMEHEHUS Kak
HOT

MpumeyaHue

96

OOMNOSTHUTENBHOIo ocaxaeHunsa ocdopa)

OuYULLiEeHHble BOAb! B BOA-
Hble 06BbEKTbI kKaTeropmm A

CosmecTtHoe npumeHeHne HOT 8 n 6uonpyanos go-
OYMCTKN

Ha OC I'CB go cpeaHux
BKMOYMTENBHO, cOpachl-
BaloOLLMX OYULLEHHbIE BO-
Obl B BOOHble 0ObEeKTbI Ka-
Teropum A

Cwm. npumeyaHune 1) BHU3Y
Tabnuupl

10a

106

10B

CokpalleHne macchl obpa-
sytoueroca Ha OC CB
ocagka nytem 0be3BoxunBa-
HUSA

MexaHunyeckoe 06e3BOXMBaHNE

YHunBepcanbHas

Bkntovaa punetpytowmne
MELLIKM KaK 3NieMeHT 000-
pyaosaHus ana OC cooT-
BETCTBYHOLLEro maclitaba.

YNnoTHeHe 1 NoacyLlka Ha UIOBbIX Mrowaakax

Kak BpemeHHOe peLueHne
Ha OC 'CB go cpegHunx
BKIMOUYUTENBHO, NPU YCIo-
BMM NONYyYEHNst ocagka c
COAEepXXaHNeM Cyxoro Be-
LecrtBa He meHee 25 % u
OTCYTCTBUS BblpaXKEHHbIX
3KOIOrMYECKUX N caHu-
TapHO-TUMMEHNYECKNX
npobnem

CrylueHue 1 noAcyLLKa Ha UNoBbIX NnoLaakax ¢
NpUMeHeHMeM IOKyNsHTa

Ha OC 'CB po 6onbLumx
BKIMOUUTENBHO, NPU YCIo-
BMW NOSyYeHMs ocagka C
COAEPXaHNEM CyXOro Be-
LectBa He meHee 25 % u
OTCYTCTBUS Bblpa)KEHHbIX
3KOJTOrMYecKnx 1 caHu-
TapHO-TUTMEHNYECKNX
npobrem

11a

Crabvunusaumsi opraHnye-
ckoro BellectBa ocagka CB

AHaspobHas cTtabunusauus XXMOKUX 0OCaAKOB, BKITHO-
yasa 06paboTKy U yTunmnsauuo buorasa

Ha kpynHenwmx n ceepx-
kpynHbix OC I'CB, unc-




ove

Ne HanmeHoBaHune HanmeHoBaHue TexHonorum (metoaa) Obnacry HﬂVhl\{lI_EHEHMﬂ KaK MpumeyaHue
Nonb3yLWKUX NepBrMyHOE
OoCBeTNIeHne
116 KomnocTtupoBaHune ocagkos Ha 6onblmx — kpynHemn-
wnx OC I'CB
118 Tepmuyeckas cyllka ocagka Ha kpynHenwmnx n ceepx-
KpynHbix OC 'CB
1Mr CxwraHue ocagka Ha kpynHewnwwmx n csepx-
KpynHeix OC 'CB
Sf;%%’}"g;cama CTOYHBIX | HeponyleHne 3HaUUTENbHON PELMPKYNsLMMA 3a- YHUBEpCAbHbIif
rPS3HSAIOLLMX BELLECTB B BO3BPATHbLIX NOTOKaX OT CO-
opyxeHun obpaboTkm ocagka Ha coopyKeHus Buo-
12 NIOrMYECKOM OYUCTKM, KaK C MOMOLLbIO NPUMEHSAEMbIX
TexHonornn obpaboTkn ocagka, Tak U C UCMNoNb30-
BaHMeM Npu HeOOXOANMOCTUN TEXHOSOMMIA NoKanb-
HOW OYUCTKM BO3BPATHbIX MOTOKOB
YNpaBIeHue NpoLIecCoM u Hannume 1 ucnonb3oBaHUe TEXHOMOMMYECKOro pe- YHUBEpPCAbHbIif
Ka4eCTBOM OYUNCTKU
rmamMeHTa, BKIToYalLLero B cebs nogpobHoe onuca-
HWE TEXHONOIrMYECKMX NPOLLECCOB KOHKPETHbIX
13a OYUCTHBIX COOPYXXEHWI, AMana3oH paboynx TEXHO-
NOrMYecKnx NapaMmeTpoB AKCNyaTaumn B LUTATHbIX
pexumax paboTbl paccMaTprMBaeMbIX COOPYKEHWUN U
nnaH 4enCTBUIA NPU HELUTaTHbIX U aBapUNHbBIX CUTY-
aumax
136 Hanuuvne HanaxeHHON CUCTeMbl OpraHM3aLMmn aKc- YHuBepcarnbHbIn
nnyataumm
Hanunune kBanudmumpoBaHHOro nepcoHana unu go- YHuBepcanbHbIN
138 roBOpa CEPBUCHOrO 0BCMYKMBAHUS C KBANUULIMPO-
BaHHOW OpraHu3aumen
13r Hannuune n ncnonHeHne nporpaMmmbl NPON3Boa-

CTBEHHOIro KOHTpOJ1A pa6OTbI COOpy)KGHVIIZ

YHuBepcanbHbIN




LVE

HanmeHoBaHue

HavnmeHoBaHWe TexHonorun (MetToaa)

O6nacTb NPUMEHEHUS Kak
HOT

MpumeyaHue

134

Hagnexawme pukcaumna, xpaHeHne, TexHonornye-
CKMIA aHanu3 pesynbTaToB NPON3BOLACTBEHHOIO KOH-
Tpons

YHunBepcanbHbIn

14a

YnpaBneHue sHeproHocure-
nsiMn, cbipbem 1 No6oYHoN
NpoAYyKUMEN NpU O4NUCTKE
rcB

Mcnonb3oBaHue ansa nogadn Bo3gyxa B adpOTEHKM
arperaTos ¢ KI[ ncnonb3oBaHWs aNeKTpoaHeprum
HEe MeHee YCTaHOBIIEHHbIX B Tabnumue 5.21

Ha kpynHenwmx n ceepx-
KpynHbix OC 'CB

146

148

1l4r

14p

14e

VMcnonb3oBaHne TEXHOOrMN Nogayn Bo3gyxa,
a’pauUnoHHbIX cucTeM (BO34yxoHarHeTaTenu n auc-
nepratopsbl), o6ecrneynBaroLLmnX B COBOKYNHOCTM 3a-
TpaTbl 3NEKTPO3HEPIUN Ha NpoL,EecC BUonorMyeckon
OYUCTKM CTOYHbIX BOA B a3poTeHKax He bonee ycTa-

HOBMEHHbIX B Tabnuue 5.21

Ha OC I'CB, HauyunHas ¢
KPYMNHbIX

[MpMMeHeHne aBTOMaTU4ECKOro ynpasneHus noga-
Yyen Bo3gyxa B COOPYXEHUST OMONOrM4YecKom O4MCTKU
Nno JaHHbIM HENPEPLIBHOrO KOHTPOSIS KOHLEHTpauun

pPacCTBOPEHHOIO KACNOPOAa B 9TUX COOPYXEHUAX

Ha pekoHCTpynpyeMbIx u
HoBbIX OC 'CB, HaunHas
CO cpefHux

MpumeHeHne pecypcocbeperaroLmx TEXHOOrUNM,
no3sonaLWnX yaanate ocdop 13 CTOUHbIX BOA
npenMyLLLeCTBEHHO 3a c4eT Bronornyecknx npouec-
coB, 0becneymBaloLMX PACXO4 peareHToB, Npu
YCMNOBUW BbINOJSTHEHUA TEXHOIOIMYECKNX HOpMaTu-
BOB, He 6onee ycTaHOBNEHHbIX B Tabnuue 5.21

Ha OC I'CB, HauunHas ¢
KPYMHbIX

Mcnonb3oBaHue cucteM aBTOMaTMYECKOro ynpas-
NEHNs pacxoaoM peareHToB AJ1s1 OYUCTKN CTOYHbIX
BoA4 1 06paboTkn ocagka, obecnevmBaroLLmMx Nx Oo-
3MpoOBaHMe B KONMYECTBaX, MMHUMArbHO 4OCTaTOu-
HbIX OJ19 OCYLLECTBMNEHMS TEXHONOMMYECKNX npoLec-

CoB

Ha OC I'CB, HauuHasa ¢
oonbLIKX

Mony4yeHune B pesynbTaTe npoLeccoB obpaboTku
ocagka noboyHoOWn NpoayKLMK

I‘Ipvl Hannm4ymnm BO3MOXHO-
CTU NCNOJ1b30BaAHUA MO-




8ve

O6nacTb NPUMEHEHUS Kak

MpumeyaHue

Ne HanmeHoBaHune HaunmeHoBaHve TexHonorum (metoaa) HOT
OOYHON NpoayKLMK
n (MNKn) Npm 3KOHOMUYE-
CKOW LiernecoobpasHoCcTu
ee Npoun3BoacTBa
[MoBTOpHOE MCMONb30BaHUE OYULLIEHHOW BOAbI B 3a- Mpy Hanu4Mn TexHn4e-
CYLLNMBBIX perMoHax Ans nonuea CKOW BO3MOXXHOCTU UC-
14K nonb3oBaHMA U/vnn Npu
3KOHOMMYECKON Lierneco-
obpasHocTH
MpepoTapalleHye sarpsa- HeponylweHne BO3HUKHOBEHMS B COOPYXEHUSX Ha OC 'CB, Ha4uHas ¢
HEeHnA BO3aYyLLUHOWU cpenbl U o
158 | yMeHBILIGHIA YrNEpOaHOro OYUCTKM CTOYHbIX BOA, 3aCTOMHBLIX 30H U 30H, rae ManbIX
Cre/Ia OUNCTHBIX COOPYKE- MOXeT 3arHmBaTb 0CaJoK C BblAeNeHnem meTaHa B
HWiA aTmoccepy
MepekpbITe OTKPbITLIX MOBEPXHOCTEN OUYUCTHBIX Ha OC 'CB, He nmetowmx
COOpY>XEHWI, Hanbonee NHTEHCUBHO BbIAEMNSAOLLMX C33 Heobxogumoro pas-
156 AypHoNaxHyLme BelwecTsa (kak MUHMMYM NoaBO- Mepa 1 UMeLLnNX pery-
Adume KaHarbl, NeCKONMOBKM, YNIIOTHUTENN O0CaakKa, NSpHbIE MPETEH3MM Ha
aumgodukaTopbl 0Ocaaka) HenpuaTHbIE 3anaxu B
XKUIOWN 3aCTponke
OuncTKka OTXO4ALUMX ra30B OT NEPEKPbITbIX NOBEPX- BbiGpochl OT ycTaHOBOK
HOCTEN 1 TOYEYHbIX BbIBPOCOB (Kak MUHUMYM OT CYLLIKM N CXUraHus ocag-
obopyaoBaHus 1 (Mnn) oT NOMELLLEHUI, rae Npounc- Ka, peakTOpHOro N TyH-
XOAWT NpeaBapuTeribHas MexaHn4eckas o4mMcTka HEenNbHOro KOMMNOCTMPOBa-
CTOYHbIX BOA, NPOLIECCHI XpaHeHMs 1 06paboTku HWUK, NPUHYOUTENbHbIE
ocagka) nnbo pacnbinieHne asapo3onen, HenTpanu- BbIOpOChI 13-nog nepe-
158 3yloLWmnx 3anax KPbITbIX NOBEPXHOCTEN —

ans scex OC 'CB.

B octanbHbIX cnyvasax —

Ha OC 'CB, He umetomx
C33 Heobxogumoro pas-
Mepa 1 UMELLUX pery-
NSpHblE NPEeTEeH3UM Ha
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O6nacTb NPUMEHEHUS Kak

Ne HanmeHoBaHune HanmeHoBaHue TexHonorum (metoaa) HOT MpumeyaHue
HenpuaTHbIE 3anaxu B
XKUIOW 3aCTponke.
PacnbineHue asposonen
npMMeHMMOo Anga 6onbLumx
OTKPbITbIX Nowagen
(nnoBble NnoLwagKkm
n 1. n.) Nnu6o kak anbTep-
HaTUBHOE (MO SKOHOMUYeE-
CKOMYy 0BOCHOBaHMI) pe-
LUEeHWe AN OTKPbITbIX EM-
KOCTHbIX COOPY)XEHWN
15r Hanwuune v BbINONTHEHME NpOrpaMmMbl KOHTPONS 3a- Ha OC 'CB, HaunHas co
rpsi3HEeHNs BO3QYLUHOW cpeabl cpegHux
MpenoTspalyerue arpss- MpW NPUMEHEeHNN 0CaaKOB CTOYHBLIX BOJ, B KAYeCTBE YHUBepcanbHblii
HEHWA TIOHB yaobpeHus, pekyrnbTuBaHTa, KOMNOHEHTa ANs Noy-
BOrPYHTOB, a Takke maTtepuvana Ans NPoMexyTou-
16a HbIX 1 MOKPOBHbIX CITIOEB Ha NOMIMIOHAax pasMeLLeHNs
0TX040B — cobnogeHne cooTBeTCTBYHOLWMX Tpebo-
BaHWI K COCTaBYy U CBOMCTBaM 0CagKoB, UX KOHTPO-
no [20]-23]
MpomexyTouyHOoe XxpaHeHne 06e3BOXKEHHbBIX 0CaaKOB YHuBepcanbHbIi
N BblAeNeHHbIX rpyboancnepcHbiX OTXOAOB Ha cre-
166 LUnanbHO NOArOTOBIIEHHbIX Mowagkax ¢ BOAOHe-
NPOHML@EMbIM OCHOBaHMEM, UCKITHOYAIOLWMX 3arpsi3-
HeHne No4B 1 060pyaOBaHHbIX CUCTEMAMM ApeHa-
Xa, MO0 B KOHTENHEpPaX
C6op 1 ounctka (B ToM 4mcne B ocHoBHbIXx OC 'CB) YHuBepcarnbHbIv
168 NIMBHEBbLIX M UHbIX CTOYHbIX BOA, 0Opasylowmnxcs Ha

nnowagke OC, B MecTtax XpaHeHust ocagka u OTXo-
JoB

1. B cnpaBoYHUKe npeasiokeHo n 060CHOBAHO AN ONTUMU3aUMM PacxodoBaHUSA MHBECTULMIA Ha co3gaHue (pekoHcTpykumio) OC ansa
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Ne

HanmeHoBaHue

HavnmeHoBaHWe TexHonorun (MetToaa)

O6nacTb NPUMEHEHUS Kak
HOT

MpumeyaHue

uenen nepexoga nogotpacnun Ha HOT ocywecTBnaTb paHxMpoBaHMe BOAHbIX 0O0bekToB And uenen npumeHenns HOT Takke B npegenax ye-
Tbipex rpynn (kateropun A-l"). HazBaHus 1 NpeanoXXeHus No pasrpaHNYeHno OO BEKTOB NO KaTeropmsiM NPUBOAATCS B HACTOSILLLEM CMPaBOYH M-

Ke YCNOBHO.

Kateropus B. OcHoBHas rpynna BoAHbIX 0GHEKTOB.

Kateropus B. Qkonornyeckun yctonumeble BoOHbIE OOBHEKTDI

KaTteropus A. Hanbonee oxpaHsemMbie nnu Hambonee ysiaBuMble BogHble 06bEKTbI — rpynna, Tpebytowas camblx 3QEKTUBHBLIX TEX-
HOJTOTUM.

Kateropus I'. O6bekTbl ¢ 0c000 HM3KMM coaepaHneM a3oTa u docdopa, gonyckatowme npy 0060CHOBaHUN, NPUMEHeHe Guonoru-
4yeckomn o4ncTkM 6e3 rnybokoro yaaneHus asota n docdopa (yaaneHue B npegenax 30 %).

Cdbepbl npumeHnmocTn KaTeropuin A—lC MoryT Mcnonb30BaTbCA NPU HanM4yMM COOTBETCTBYHOLLEN HOPMATMBHO-NpaBoBon 6a3bl. [1o mx

NpUHATUA KO BCeM obbekTam cnenyeT npumenatb HOT, npvBeaeHHble B faHHOM pasgene ans kateropum b. Micnonb3oBaHue anst Bcex 06b-
ektoB HOT ans kateropumn A, yunTbiBasi NOBCEMECTHOE pacnpocTpaHeHne 0ObLEKTOB NoaoTpacnn, He cooTBeTCTBYeT onpeaenernuio HOT B
ctatbe 28.1 219-®3 kak HaMMEHbLLEro YPOBHS HEraTUBHOIO BO3AENCTBUSA Ha OKPYXKalOLLYyO cpefy B pacdeTe Ha eguHuLY ... BbIMNOMHAEMON
paboTbl, T.K. He obecneunT ansa nogoTpacnu n 6accenHoB BOgHbIX 06bEKTOB TpebyeMbIi HAMMEHBLLUIN YPOBEHb YPOBEHb BO34ENCTBUS.

3pecb 1 ganee HOT ansa BoAHbIX OOBHEKTOB YKa3aHHOM KaTeropmm ABAA0TCA Te€ TEXHOSOMMU, AN KOTOPbIX AaHHbIE YCITOBUSA NPUMEHEHUS ABNSAOT-
csl Hanbonee XeCTKMMK M3 ONYCTUMbIX. [Ns yka3aHHOM KaTeropun apyrme TeXHONOrMm, KoTopble yaoBrneTBopatoT ewe 6onee xectkum Tpebosa-
Husm, 6yayT npesbiwaTb Tpebosanma HOT. Mpumep: HAOT 78 — HAT ansa kateropun I, HOT 7r — anga kateropwv B, HOT 74 — ona kateropun b.

MpumeHeHune, Hanpumep, HOT 74 B ycnoBusix kateropun [T BO3MOXHO, HO NpUBEAET K HEPaLMOHANbHOMY Pacxo[0BaHUIO0 CPEACTB.




MNMpunoxeHue b
(ObszaTtenbHoe. fBNnseTca BbiaepxXKon u3 pasgena 5. Npu HannyumMmu pacxoxaeHun
cnenyeT pyKoBOACTBOBaTbLCA pa3fenom 5)

nepequb TEeXHOJNIOrM4YeCcKux nokasareneu

TexHonoruveckue nokasatenu ana HAOT 4e «Hebuonornyeckass oumcTka cTou-

HbIX BOA B MecTax nepuvoaunyeckoro npebbiBaHUA nepcoHana u (unu) otabixa-

FOLLMX»
TexHONorn4yeckmm nokasartenb:
EavHuua 3HayeHue, He
KOHLEHTpaLUMA 3arpsa3Hsowero Bewecrsa N
. n3mMepeHus Gonee
B OYULLUEHHOW Boae
KoHueHTpauus B3BeLLEHHbIX BELLECTB Mr/n 15
KoHueHTpauus BlKs Mmr/n 25
KoHueHTpauusa XIMK Mr/n 80
KoHueHTpauus docdopa dgpocdaTtoB mr/n 1
) YkasaHHble 3HauYeHVst NpUBEAEHb! Kak CpeaHeroaoBbIe.

TexHonoruvyeckme nokasarenu ansa HAOT 6a «PU3NKO-XMMUYECKaa O4YNCTKaA CTO-
KOB OT B3BeLUEeHHbIX BelecTB U HedpTenpoayKTOB MeToAaMM TOHKOCIIOMHOrO
OoTCTamBaHuA, (pnotaumm UM KOHTaKTHOM dmnbTpauum C¢ npeaBapuUTeribHOMU

peareHTHOM o6paboTkon»

TexHOnoru4yeckum EavHunua 3HayeHue, He
nokasartenb M3MepeHus Gonee V' ?

B3BelleHHble BellecTBa Mmr/n 15
HedTenpoaykrbl mr/n 2
XIK M/ 60
BlMKsg Mmr/n 12
doccop dhocgaTos mr/n 1
D YKasaHHble 3Ha4YeHus npuBeaeHbl Kak cpeaHerogoBble.
2 Mpu cbpoce B BOAHbIM 0OBEKT Nognagatolime nod AeNcTBUE MEXOYHAPOAHbIX cornalleHmin Tpebo-
BaHWUSA cornallueHumn NPUMEHAIOTCA B TEX Clly4adX, Korga oHu xect4ye AaHHbIX nokasartenewn nubo
npeaobABnATCA NO UHbIM BELLlECTBaM (I'IOKa3aTeJ'IF|M).
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TexHonoruvyeckme nokasarenu ansa HAOAT 66 «®Pu3nko-xmmMmuyeckasa o4YmcTka cTo-
KOB OT B3BelUEHHbIX BewecTB U He(dpTenpoayKTOB MeToAaMU TOHKOCNMOWHOro
oTcTamBaHus, onoTauuMm UM KOHTAKTHOM (hbunbTpauum C npeaBapuUTenbHOMN
peareHTHOMW o0OpaboOTKOW, C nocnefyllWen [O0O0YUCTKOM ABYXCTyneH4YaToun

dunbTpaumren Ha 3epPHUCTLIX U KoanecumpyrLwwmx unbTpax»

TexHOnoru4yeckmmn EavHuua 3HauyeHue, He 6bonee
nokasatenb U3MepeHus 1).2)
B3BelleHHble BellecTBa Mr/n 8
Hedtenpoaykrhbl Mr/n 1
XK Mmr/n 50
BlMKs Mr/n 10
docdop dhochaTos Mr/n 1

Y YkasaHHble 3HaueHWst NpUBEAeHbl kak CpefHerofoBble.
2 Mpun cbpoce B BogHbIM 00BEKT nognagaroLme nog AeNCTBME MEXAYHAPOAHbIX cornatleHun Tpebo-
BaHMWS COrnalleHnii NPUMEHSIIOTCA B TEX CIy4dasix, KOrga OHW XecTde AaHHbIX nokasaTternen nmbo

npenobAaBnATCA NO UHbIM BeLeCTBaM (I'IOKa3aTeJ'IFIM).

TexHonoruvyeckme nokasartenu ansa HOT 6B «MexaHu4yeckas ouncTka OoT B3Be-
LWWEeHHbIX BelecTB U HehTeNnpoaAyKTOB MeTOAOM OTCTauBaHuUA, bnonorun4yeckas

O4YUCTKa B NCKYCCTBEHHbLIX UJITN eCTEeCTBEHHbIX YCITOBUAX»

TexHonoru4yeckunmn EavHuua 3HauyeHue, He bonee
nokasatenb U3MepeHus 1).2)
B3BeLlueHHble BellecTBa Mr/n 15
Hedrenpoaykthl mr/n 0,5
XIK Mmr/n 40
BlMKs Mr/n 8
doccop dhocgaTos mr/n 0,5

Y YkazaHHble 3Ha4YeHus npuBeneHbl Kak cpeaHerodoBble.
2 Mpun cbpoce B BoAHbIM 00BEKT NognagaroLime nog AeNCTBME MEXAYHAPOAHbIX cornatleHun Tpebo-
BaHMWS COrnalleHnii NPUMEHSIIOTCS B TEX CIydasix, KOrda OHM XecTye AaHHbIX nokasartenen nmbo

npeaobAaBnATCA NO UHbIM BeLLleCTBaM (I'IOKa3aTeJ'IF|M).
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TexHonornyeckue nokasartenu gnst HAT 6r « ®Pu3snko-xmmMmnuyeckas o4ncTka cTto-
KOB OT B3BELUEHHbIX BelwecTB U HedhTenpoayKTOB MeTo4aMn TOHKOCIOMHOIoO
oTcTamBaHus, onoTaumMm N KOHTaKTHOM pUNbTpaLumn ¢ NnpeaBapuUTENbHON
peareHTHOM o6paboTKoM ¢ nocneayroLen JOOUYMCTKON hunbTpaumuen Ha ABYX-

CTyneH4YaTbIX 3ePHUCTbIX U1 COPOLMOHHbLIX PUNbTPaAX»

TexHOnoru4yeckmmn EavHuua 3HauyeHue, He 6bonee
nokasatenb U3MepeHus 1).2)
B3BelleHHble BelwecTBa mr/n 5
Hedtenpoaykrhl Mr/n 0,3
XK Mr/n 30
BlMKs Mr/n 5
docdop dhochaTos Mr/n 0,5

Y YkasaHHble 3HaueHNst NpUBEAeHb! Kak CpefHerooBbIe.
2 Mpun cbpoce B BogHbIM 00BEKT nognagaroLme nog AeNCTBME MEXAYHAPOAHbIX cornatleHun Tpebo-
BaHMWS COrnalleHnii NPUMEHSIIOTCS B TEX CIydasix, KOraa OHM XecTye AaHHbIX nokasatenen nmbo

npenobAaBnATCA NO UHbIM BeLeCTBaM (I'IOKa3aTeJ'IFIM).

TexHonoruyeckue nokasatenu ana HAOT 64 «AkkymynupoBaHue U ycpeaHeHue
3arpsi3HEHHOM 4acTu nocTtynarwwero pacxoga (MoxeT ObiTb COBMELWEHO C Me-
XaHNYEeCKON OYMCTKOM), ObMonornvyeckas o4YMcTka B UCKYCCTBEHHbLIX UNU ecTe-
CTBEHHbIX YCIOBUSIX, C Nnocreaylwen AOOHYUCTKON (hpunbTpaumen B copoum-

OHHbIX (bl/lﬂ bTpax»

TexHonoru4yeckumn EavHuua 3HayeHue, He bonee
nokasartenb M3MepeHus 1.2)
B3BelleHHble BellecTBa Mmr/n 5
HedTenpoaykrbl Mr/n 0,1
XK Mr/n 30
BlMKs Mr/n 5
docdop dhochaTos Mr/n 0,5

U YkasaHHble 3HaueHWst NPUBEAEHbI Kak CpeaHEerofoBbIe.
2 Mpu cbpoce B BoAHbIN 0GBLEKT NoAMaAaloLLve Mof AeNCTBIE MEXAYHAPOOHbIX CornaLLeHuit Tpe6o-
BaHMS cornalleHnin NPUMEHSIOTCS B TeX Crydasx, Korga oHM )XecTye AaHHbIX nokasartenen nmbo

NPeabABMSATCA MO MHbIM BeLlecTBaM (nokasartensm).
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TexHonorn4yeckune nokasartenu HOT 7a «bnonoruyeckasa ouynctka ¢ HUTpudmukaum-

en» ANns OYULWEeHHON BOAbI NOCIie COOPYXEHUN OUONOrM4ecKom OUYMUCTKH

TexHonoru4yeckumn EanHunua namepe- 3HauyeHue, He 6onee
nokasatenb HUA D.2)
15
KoHueHTpauus B3BELLUEHHbLIX BELLIECTB Mr/n
KoHueHTpauus BlKs Mr/n 10
KoHueHTpauusa XIK Mr/n 80
KoHueHTpauus a3oT aMMOHUMHbIX 2
- Mr/n
conemn
KoHueHTpauus asota HATPUTOB Mr/n 0,2

Y YkasaHHble 3HauYeHWs NpUBEAEHbI Kak CPeaHErofoBbIe.
2 Mpu c6poce B BOAHbLIN 0GBEKT NOANaAaloLLMe nog ASCTBIE MEXAYHAPOAHBIX COrMaLLeHui TpeGoBaHws
cornallieHunii NPUMEHSOTCA B TeX Criydasx, Kora OHU XecTye AaHHbIX nokasaTtenei nMbo npeabABnA0TCA

Nno MHbIM BelleCcTBamM (I'IOKa3aTeJ'IﬂM).

TexHonornyeckne nokasatenu HAT 7B «buonornyeckas oymcTtka ¢ yaaneHmem a3o-

Ta» Ansi OYMLEeHHON BOAbl NOCIie COOPYXXEeHUN OMONOrM4ecKom OUYNUCTKU

TexHonoru4yeckumn EavHuua 3HauyeHue, He bonee

nokasartenb U3MepeHus 1.2)
KoHueHTpauus B3BeLIEHHbIX BELLECTB Mr/n 15
KoHueHTpauus BlMKs Mmr/n 8
KoHueHTpauusa XK Mr/n 80
KOHUEeHTpaumsa asoT aMMOHUWHBIX coneun Mmr/n 2
KoHueHTpaunsa azota HUTpaToB mr/n 9%
KoHueHTpauus asoTa HATPUTOB Mr/n 0,2
KoHueHTpauma docdopa pocdartos Mr/n H/H

U Yka3aHHble 3HaueHNs NpUBeaeHbl Kak CpeHerofoBbIe.

2 Mpw c6poce B BOAHbI 06BLEKT NoAnaaaoLLme Nos AeNCTBUE MeXayHapOAHbIX Cornallenui TpeGoBaHns co-
rnaweHnn NPUMEHSIIOTCS B TEX CIydasx, KOrga OHW XKeCcT4e OaHHbIX nokasatenen nubo npeabsaBnstoTCs No UHbIM
BellecTBaMm (nokasaTtensam).

% Mpu COOTHOLLEHUMN KOHLIEHTPaLMM aMMOHUIHOTO a3oTa v BlMKs Gonee 0,25 — KOHLEHTPALMIO a30Ta HUTPATOB
gonyckaeTcs npuHMMaTh He 6onee 11 mr/n.
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TexHonorn4yeckmne nokasatenu HOT7r «Ounctka ¢ buonornvyeckum ypaneHmem aso-

Ta n doccopa» ANA OYULLEHHON BOAbI NOCIIe COOPYXKEeHUN BMONOrn4ecKon o4YncT-

KU

TexHONorn4yeckumn EovHunua 3HayeHue, He
nokasarenb U3MepeHus 6onee V' ?

KoHueHTpaunsa B3BELLIEHHbIX BELLECTB Mr/1n 15
KoHueHTpauus blKs Mmr/n 10
KoHueHTpauusa XK Mmr/n 80
KoHueHTpauus a3oT aMMOHUNHBIX COnen Mmr/n 2

KoHueHTpauusa asota HUTpaToB Mr/n 9%
KoHueHTpauusa asota HUTPUTOB mr/n 0,1
KoHueHTpauus docdopa docdaTtoB M/ 1,0

1 YKasaHHble 3Ha4YeHus npueBeaeHbl Kak cpeaHerogoBble.

2 Mpw c6poce B BOAHbI 06BEKT NOANaAaoLLMe Nog ASCTBIE MEXAYHAPOAHBIX COrnaLLeHui TpeGoBaHus

cornatlueHunn NPUMEHAIOTCA B TEX Cly4vadaX, Korga OHu XecTt4ye AaHHbIX nokasatenen nmbo npeobAaBnATCA

Mo MHbIM BellecTBaMm (nokasaTensm).

¥ Mpn COOTHOLLIEHMM KOHLIEHTPaLMM aMMOHMIAHOTO a3oTa u BINKs 6onee 0,25 — kOHUEHTpaUMo a30Ta HUT-

paToB gonyckaeTca npuHuMmath He 6onee 11 mr/n.
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TexHonornyeckue nokasaresnu AnsA OYMLLIEHHOM BOAbI NOCIe COOpPYXXeHUn buonorum-

yeckou ouuctkm ana HOT 74 «Bbuonornyeckas ouncTka ¢ yaaneHuem asota U XumMu-

yeckum yaaneHuem doccopar, 7e «O4ncTka ¢ GuonorM4eckum ypaneHmem asorta u

6uonoro-xummnyeckum ypaneHumem cocoopa ¢ aumpaodukaumen», 7x «O4umncrtka c

6uonorn4yeckum yaaneHuem asorta M 6MoONoro-xMuMmM4eckum yaaneHuvem docdopa»

n 73 «Oumnctka c 6Monornvyeckum yaaneHmemM asota u 6MONoOro-xMMM4Yeckum yaane-

Huem c¢ocopa c aumaodukaumen»

TexHoOnoru4yeckunmn EovHunua 3HayeHue, He
nokasarenb U3MepeHus Gonee V' ?

KoHUEeHTpauns B3BELLEHHbIX BELLLECTB Mr/1 10
KoHueHTpauus BlMKs mr/n 8

KoHueHTpauusa XK Mmr/n 80
KoHueHTpauus asoT aMMOHUNHLIX CONen Mmr/n 1

KoHLEeHTpaLms a3oTa HUTPaToB Mr/n 93
KoHueHTpaunsa asota HUTPUTOB Mr/n 0,1
KoHueHTpauusa docdopa dochaTto Mr/n 0,7

2 YKa3aHHble 3Ha4YeHUs npueeeHbl Kak cpeaHerogosble.

% TNpu cbpoce B BoAHbI 0GBEKT NoANaAaOLLMeE MO AeNCTBUE MEXOYHAPOAHbIX COrnaLleHuit TpebosaHus

cornaweHun NPUMEHAKTCA B TEX Clly4dasX, Korga oHu Xect4ye AaHHbIX nokasaTenen nubo npenobAaBA0TCA

Nno MHbIM BellecTBamM (I'IOKa3aTeJ'IﬂM).

3 Mpn COOTHOLLIEHMM KOHLEHTPaUMM aMMoHMHoro asota u bINK; 6onee 0,25 — KOHLEHTpaLNIO a30Ta HUT-

paToB JonyckaeTcs npuHumaTth He Gonee 11 mr/n.
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TexHonoruvyeckme nokasatenu HAOT 8a «lMonHas ©Owuonoruyeckas ou4YmcTka» Ans

OYULEeHHOU BOAbI nocne COOpY)KeHVIVI GMONOrn4yecKom O4YUCTKU

TexHOnoru4yeckmmn EovHuua 3HauyeHue, He 6bonee

nokasartenb U3MepeHus 1.2)
KoHUeHTpauus B3BELLEHHbIX BELLLECTB Mmr/n 15
KoHueHTpauus BlKs Mmr/n 12
XK Mmr/n 80
KoHueHTpauust a3oT aMMOHUMHbIX M/ 8
conen
KoHueHTpauus asota HATPUTOB Mmr/n 0,25

Y YkasaHHble 3HaueHMs NpuBeAeHbl kak CpeHerof1oBbIe.
2 Mpu cbpoce B BOAHLIV 06BEKT nognagatoLime nog AeicTBne MexayHapoaHbIX cornaweHuin TpebosaHms
cornalueHn NPUMEHSIOTCS B TEX CryYasx, Korga OHWU XecTye AaHHbIX nokasaTenen nubo npeabaBnstoTcs

Nno MHbIM BellecTBamM (I'IOKa3aTeJ'IﬂM).

TexHonornyeckmne nokasarenu HOT 86 «Bbuonornyeckas ouncrka ¢ HUTpudunkaum-
€/ U YaCTUYHOWN CUMYINbTaHHOU AeHUTpUcMKaumen» AnNs oYULWEHHOM BOAbI Nocre

COOpY>XeHU GUONOrnYeCcKon OYNCTKU

TexHonoru4yeckummn EavHunua 3HayeHue, He
nokasarenb U3MepeHus Gonee V' ?

12

KoHueHTpauus B3BeLIEHHbIX BELLECTB mr/n

KoHueHTpauus BlKs Mmr/n 8

XK Mr/n 60

KOHUEeHTpaumsa a3oT aMMOHUNHbIX CONEN ME/n 2

KOHUEeHTpauma asota HATpaAToB Mmr/n 15

KOHUEeHTpauma asota HATPUTOB Mmr/n 0,25

KoHueHTpauus doccopa dgpocdaToB M/ 2

Y YkasaHHble 3HauYeHWs NpUBEEHbI Kak CPeaHErofoBbIe.
2 TMpu cbpoce B BoAHbI 0GBEKT NoAMNaAaloLMe MO AeNCTBIE MEXOYHAPOAHbIX COrnaLleHui TpebosaHms
cornalleHuii NPUMEHSOTCH B TEX CNydyasXx, Koraa OHM XecTye AaHHbIX NokasaTtenei nMbo npeabaBnsoTcs

Nno MHbIM BelleCcTBamMm (I'IOKaSaTeJ'lﬂM).
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TexHonornyeckue nokasatenu HOT 8B «lonHas 6uonorMyeckas ounmcTka ¢ ypane-

HUeM a3oTa» AN OUYULWEHHOW BoAbI nocre COOpY)KEHVIf;I 6GMONOrn4ecKom OUYNCTKU

TexHonoru4yeckumn EavHuua 3HauyeHune, He 6onee

nokasartenb U3MepeHus b.2)
KoHUeHTpauus B3BELLEHHbIX BELLLECTB Mr/n 15
KoHueHTpauus BlKs Mmr/n 10
XK mr/n 60
KoHueHTpauus a3oT aMMOHUUHBIX CO- M/ 1,5
nen
KoHueHTpauus asoTa HUTpaToB Mr/n 12
KoHueHTpauus a3oTa HATPUTOB Mr/n 0,25
KoHueHTpauus doccopa gpocdatoB Mr/R _

2 YKasaHHble 3Ha4YeHNs npunBeaeHbl Kak cpeaHerogoBble.

2 Mpu cbpoce B BOAHbIV 06BEKT NognagatoLime nod AeicTBUe MexayHapoaHbIX cornawleHnn TpebosaHms

cornatleHum NPUMEHAKTCA B TeX Cry4vasax, Korga oHu Xect4ye AaHHbIX nokasarenen nmbo npeabvAaBnAaTCA

no MHbIM BellecTBaM (nokasarensm).
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TexHonorn4yeckme nokasartenum Ans OYULLEHHOW BOAbI NOCe COOpYyXeHun buonoru-
yeckoun ouuctkmn ana HAOT 8r «buonornyeckasa ouncTka ¢ yaaneHuem asota U XuMu-
yeckum yaaneHmem coccopa» n 8a «Ouncrtka ¢ GuonorM4eckMm yaaneHmem asora

u 6uonoro-xmMmmnyeckum yaaneHmem dgocdopa»

. Odwnana3oH/
TexHonorn4yeckumn EovHuua
3HauvyeHue, He bonee
nokasarefsb U3MepeHuns .2
KoHLeHTpauus B3BELLEHHbIX BELLECTB mr/n 0
1

KoHueHTpauus BlKs Mmr/n 8
XK Mmr/n 60
KoHueHTpauus a3oT aMMOHUNHbIX CO- M/

- 1,5
nen
KoHueHTpauus asota HUTpaToB Mmr/n 9%
KoHueHTpauusa asota HUTPUTOB Mr/n 0,15
KoHueHTpauus docdopa ocdaTtoB ME/n 10

Y YkasaHHble 3HaueHusi PUBEEHbI Kak CpeJHErofoBbIe.

2 Mpu cBpoce B BoAHbI 0GBEKT NoAMNaAaloLLme nos AencTBre MeXOYyHapOAHbIX cornalleHun TpeboBaHus
cornalleHuni NPUMEHSIIOTCS B TEX CryYasx, Koraa OHW XXecTye AaHHbIX NokasaTenen nnubo npeabaBnaTCs
Mo MHbIM BeLLecTBaM (MokasaTensam).

¥ Mpn COOTHOLLEHMM KOHLIEHTPaLMM aMMOHMIAHOTO a3oTa 1 BINKs 6onee 0,25 — kOHUEHTpaUMo a30Ta HUT-

paToB gonyckaeTca npuHuMmatb He 6onee 11 mr/n.
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TexHonornyeckne nokasatenn HAT 9a «Ouumctka ¢ Guonornyeckum yapaneHuem
asoTta M buonoro-xmMmmyeckum ypaneHuem coccopa» AnNA OYMLWEHHON BOAbI NO-

crne CoopyXeHUN AOOUYUCTKMN

TexHOnorn4yeckum EavHunua Hdwnana3oH/
nokasartenb U3MepeHus 3HaueHue, He Gonee 2 ¥

KoHueHTpauus B3BELLEHHbIX BELLIECTB Mmr/n 5
KoHueHTpauusa blKs Mmr/n 3
XIMK Mmr/n 40
KoHueHTpaunsa azoT aMMOHUMHbIX

. 2) Mmr/n 1
coneun
KoHueHTpauus asoTa HUTpaToB » Mmr/n 9
KoHueHTpauusa asota HUTPUTOB D Mmr/n 0,1
KoHueHTpauus docdopa gocda-

Mmr/n 0,5

ToB V)

1 KoHLeHTpaLmmn aTnx BewwecTB MOryT ObiTb JOCTUMHYTLI Kak B MOANPOLIECCax C MPUMEHEHUEM

HOT 7/HOT 8, Tak n B nognpouecce HOT 9.

2 YkazaHHble 3HaYeHWs npuBeaeHbl Kak cpeaHerogoBble.

¥ Mpun cbpoce B BoAHbIV 00BEKT NognagaroLume nog AeNCTBME MEXAYHAPOAHbIX cornallieHun TpeboBaHus
cornalleHnn NPpUMEHSIITCA B TEX CNy4Yasx, KOrga OHU XXecTde AaHHbIX NokasaTenen nmbo npeabsBnsaTcs

Mo MHbIM BelLecTBaMm (nokasartensm).
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TexHonornyeckue nokasarenu HAT 96 «CoBmecTtHOoe npumeHeHne HAOT 8 u Gumo-

npyaoB AOOYUCTKU» OnNs OYULLEeHHOM BOAbI Nocne COOpy)KeHI/Iﬁ AOOYUCTKHN

TexHonoru4yeckumn EavHuua Onana3soH/
nokasarenb U3MepeHus 3HaueHue, He Gonee 2 ®

KoHLIeHTpaLmMs B3BELLEHHbIX BELLEeCTB M/ 10
KoHueHTpauus BlKs Mr/n 5

XK Mr/n 40
KoHueHTpauus a3oT aMMOHUWHbIX CO-

et ? Mmr/n 1
KoHueHTpauws a3oTa HUTpaToB Mr/n 9
KoHLeHTpaLms asota HATPUTOB » M/ 0,1
KoHueHTpaums docdopa docdaros V) Mr/n 0,7

Y KoHueHTpaLmm 3T1x BeLecTB MOryT BbITb OCTUMHYTLI Kak B MOAMNPOLIECCAX C NPUMEHEHNEM

HAOT 7/HAOT 8, Tak n B nognpouecce HAOT 9.

2 YkasaHHble 3HauYeHUst NPUBEEHbI Kak CPeHEro0BbIe.

R Mpu cbpoce B BOAHLIV 06BEKT nognagatoLime nog AericTBne MexayHapoaHbIX cornawenmin TpebosaHms
cornalleHn NPUMEHSIOTCS B TEX CryYasx, Korga OHU XecTye AaHHbIX NokasaTenen nmbo npeabaBnstoTcs

Nno MHbIM BellecTBamM (I'IOKa3aTeJ'IﬂM).

361




TexHonoruyeckme nokasatenn HAOT 10a «MexaHunyeckoe o006e3BOXUBaHUe

(Bknoyaa cunbTpylowMe MeLKU Kak anemMeHT obopyaoBaHusi ana OC coot-

BeTCTBYylOLWero macwraba)», HOAT 106 «YnnoTHeHMe M noacyllka Ha UNOBbIX

nnowaakax», HAT 10B «CryweHue u noacyllka Ha MNOBLIX NfowaaKkax ¢ npu-

MeHeHueM proKynsHTa»

TexHOnoru4yeckmmn EovHunua Onana3oH/
nokasaresnb u3mepeHms | 3HayeHue D
CopepaHue cyxoro Beliectsa B 06€3BOXXEHHOM
ocagke:
-Npn 06e3BOXMBaHUN CMECK OcaaKa NEePBUYHBIX OT-
CTOMHUKOB N N30bITOYHOrO akTMBHOIO Mna % bonee 25
- Npy 06€3BOXMBaAHMUN TONBKO N3OBLITOYHOrO aKTUBHO-
% bonee 20
ro una
KoHueHTpauus B3BeLLEHHbIX BELLECTB B ounbTpaTte He 6onee
Mmr/n
500
KoHueHTpauus B3BELLEHHbIX BELWLECTB B CIIMBHOW BO- He 6onee
Mmr/n
ne 300

D YKa3aHHbIe 3Ha4YEeHUS npmeeaeHbl Kak cpeaHerogoBble.

TexHonornyeckmne nokasartenu HOT 11a «AHaspobHas ctabunusaumsa XuAKux

ocaakoB, BKoYasa o6paboTky n ytunusauuio 6uorasar

TexHonoru4yeckumn EavHuua Odvana3oH/
nokasaresnb U3MepeHuns 3HaueHne®
AP DHEKTUBHOCTb CHUXKEHUSI OpraHun-
4YeCKoro BellecTBa ocajka B pe- o 2)
b, HE MeHee Bonee 38/43

3ynbtarte 06paboTkM MO TEXHONOrMM
HOT 11a

% Mepepn YepTon — ANs Me30ULHOTO NpoLiecca, NOCNe YepTbl — A TEPMOPUIBHOTO.

3)yKa3aHHI:Ie 3Ha4YeHnda npmeeeHbl Kak cpegHerogoBble.
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TexHonornyeckmne nokasatenu HAT 116 «AapobHas cTtabunusaumsa o6e3BOXeH-

HbIX OCaAKoB (KOMNOCTUPOBaHUE)»

TexHonoru4yeckumn EavHuua Onana3soH/
nokasaresnb n3mMepeHus 3Havenue °
OPFPEKTUBHOCTb CHUXKEHUST OpraHu-
4YeCcKOro BelecTBa ocagka B pe3ysb- % Eoree 22
Tate o06paboTKM NO TEXHONOrNK
HOT 116 Y

Y Bes yuyeTa ucnonb3oBaHHbIX 406aBOK (BelLecTs, 406aBMSeMbIX K 0CaZKY) MPW KOMMOCTUPOBAHNN.

3)yKa3aHHbIe 3Ha4YeHnA npuBegeHbl Kak cpegHeroaoBble.

TexHonorn4yeckue nokasatenu HOT 12. HAT B 4acTtu o6paboTKM ocagKa CTOUYHbIX

Boa OC 'CB siBnsieTcs HegonyweHUWe 3HaA4YUMTENIbHOWU pPeUUpKynauuKn 3arpsi3Ha-

IOWNX BELECTB B BO3BpPaTHbIX MNOTOKaAX OT COOPYXEHMU oOpaboTKku ocagka Ha

COOpyXeHunsA OMONOrM4ecKkom OYMCTKU, Kak C MOMOLLbIO npUMeHAeMbIX TeXHOJ10-

rmm o6paboTku ocagka, Tak U C UCNOSIb30BaHMEM MPU HEOBXOAUMOCTU TEXHONO-

rMn NOKanbHOMN OUYUCTKMU BO3BpPATHbLIX MOTOKOB

TexHonoru4yeckumn EavHunua Odwana3oH/
nokasaresnb usamepenusa | 3HaueHue?
[lonsa 4ONONHUTENBHOW Harpy3kn B BO3BPaTHbLIX MOTO-
Kax OT COOpY>XeHuIn 06paboTKn ocagka Ha COOpYKeHUs!
BMONOrMYecKom OYMCTKM OT Harpy3Kmn Co CTOMHBIMW BO-
% He Gonee 10

Aamu, NOCTyNarLUMM OT HACENEHHOIo NyHKTa No
B3BeLLUEeHHbIM BellecTBaM, pocdopy docdaTos, am-

MOHI/IIZHOMy asoTy, cpegHerogoBoe 3Ha4eHue
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TexHonorn4yeckmne nokasatenu HAT 14a «<Mcnonb3oBaHue AnNA nogayvv Bo3gyxa
B a’spoteHkun arperatoB ¢ KM ucnonb3oBaHMA 3NMEKTPO3HEPrMU He MeHee
yCTaHOBNEeHHbIX B Tabnuue» n HAT 146 «Mcnonb3oBaHue TeXHONOrMM nogayun
BO34yXa, adpauMoHHbIX cucTtemM (Bo3ayxoHarHetatenum u gucnepraropsol), obec-
nevymBaKoOLWMX B COBOKYNHOCTU 3aTpaThbl 3JIEKTPO3IHEPrum Ha npouecc 6uonoru-
YeCKOM OYUCTKU CTOYHbLIX BOA B adpOTEeHKax He Gonee ycTaHOBMEHHbIX B Tab-

nvue»

TexHONnorn4yeckumn EavHuua Odnana3soH/

nokKasaTtesb nimepeHuns 3HauyeHue

KBT-4/kr noctynaroLmx kncnopoga-
3aTpaTbl 3NEKTPO3HEPIM Ha
noTpebnsoLwmx sewecTts (onpe- He bonee 0,7
NPOLECC OYUCTKM CTOYHbIX BO,
aenexHne — cm. 1.6)

KM ncnonb3oBaHUA anekTpo-
3Heprnmn B arperaTtax gnsa no- % He meHee 80

Aayn Bo3ayxa B ad3pOTEHKU

TexHonornyeckmne nokasatenu HAOT 14r «lMpumeHeHue pecypcocbeperaromx
TEXHONIOrMn, no3BonsiwWwmux yaanatb ¢occhop M3 CTOYHLIX BOA Npenmylle-
CTBEHHO 3a CYeT bBMonorM4yeckmx npoueccoB, obecnevymBaroLWMX pacxon pea-
reHToB, NpPU YCNOBUM BbINOJIHEHUSA TEXHONONMYeCKMX HOpMaTMBOB, He Gonee

YCTaHOBJI€HHbIX B Tabnuue»

TexHONnorn4yeckumn EavHunua Adnana3soH/

nokKasaTtesb n3mepeHus 3HauyeHune

3aTtpatbl peareHTOB Ha yaane-
Kr/kr yaaneHHoro ¢oc- 5
Hue hoccopa M3 CTOYHLIX BOA, He Gonee 1,5/0,7 2
" dopa
Mo akTUBHOMY 3IEMEHTY

Mo »eneay unu anoM1HMIO.

2 I'Iepep, qepT0|7| — N0 Xeneay, nocrie 4epTbl — No aJlTloMUHUIO.
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TexHonoruvyeckume nokasarenu HOT 15

TexHonornyeckumn

nokKasaTtesb

EovHuua

n3mepeHunsA

Ovana3oH/

3HauyeHue

OPDHEKTUBHOCTL OYUCTKM OT
cepoBoAopOAa B yCTaHOBKax

ans peanusaunn HAT 148

%

He meHee 90
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Mpunoxexune B
(cnpaBo4HoOe)

lNMepeyeHb MapKepHbIX BeLecTB

Ona atmocdepHoro Bosayxa

[ns BoAHbLIX 00 BLEKTOB

CepoBogopoa

Hedtenpoayktbl — ans c6pocoB NOBEPXHOCTHbIX

CTOYHbIX BO/A,
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MpunoxeHue I'
(ob6sa3aTenbHoOe)

OHeproappeKTMBHOCTb

1. KpaTkas xapakTepucTuka oTpacim C TOYKN 3pEHNSA pecypco- U aHepronoTpebneHuns

OuuncTtka ropoackux ctouHbix Bog (FCB) noceneHnin OTHOCUTCS K YMCy BECbMa 3Hep-
roemMKmnx npoLeccoB, 3aHMMas (B coctaBe BOAOMNPOBOAHO-KaHANM3aUMOHHBIX XO35IMCTB) BTO-
poe MeCTO CTPYKType MeranosimcoB no aHepronotpebnenunto. OcHoBHOM noTpebnaembin
3HEpPropecypc — ANeKTPOIHEPrUS.

OuncTtka NOBEPXHOCTHBIX CTOYHbIX BOA, HE ABNAETCH S3HEProeMKUM NpPoLEecCoM.

PesynbTaTbl NpoBegeHHOr0 aHanmsa (akTUYeCKMX aHKeTHbIX AaHHbIX MO 3HEeprorno-
TpebneHuto coopyxeHunn ounctkn NCB npuBeneHbl B pasgene 1.6 «OHepro- n pecypcomno-
TpebneHne nogoTpacnny.

BbiBOA: HEO6XOOMMO BKITHOYEHNE MEP MO MOBbLILLEHNIO 3HEProahPEKTMBHOCTUN B cripa-
BOYHMUK.

2. OCHOBHblE TEXHOSIOMMYECKNE NPOLLECCHI, CBA3AHHbIE C UCMONb30BaHNEM IHEPTUU

OCHOBHbIM MOTPEOMTENEM 3fEKTPOIHEPIMM SBMSIETCA Nojada cXaTtoro Bo3gyxa
(aspaums) B cOopyXeHnsa BMoNormM4eckorm O4YNCTKN (a3POTEHKN), rae BXOAALMA B ero cocTaB
KMCnopog pacxoayeTcs B npouecce BUMOXMMUYECKOTO OKUCIIEHUSA 3arpA3HEHUI CTOYHBIX BOA.
Ha ato pacxogyetcs 60-80% obuwiero notpebneHns anekTpoaHepPrnn OYNCTHBIMU COOpYXe-
HUAMMN.

OHepronoTpebneHne 3aBUCUT OT 3arpsi3BHEHHOCTM BXOASLMX CTOYHbIX BOA, TEXHOMO-
MMYECKMX MPOLIECCOB OYMCTKM CTOYHbIX BOA M 06paboTkm ocagkos, riybuHbl OYUCTKN, TUMOB
ncnonb3yemMoro obopyaoBaHus, YpoOBHA aBToMaTtm3aaumm npouecca.

Ha HeGonblwom KonmnyecTtBe YCTaHOBOK B 3HAYUTENbHOM KONMYECTBE WCMONb3yeTcs
CEeTEeBOWN ras Ans peanusauum TEXHOMOMMU TEPMUYECKOW CYLLKM Ocafka, B KONMYecTBe A0
50 M*/1000 m* oumniaembix MCB.

3. YpoBHu noTpebneHns

CbipbeM anga npeanpuaTUin NogoTpacnm SBNATCA OYMLLaeMble CTOYHbIE BOAbI.

[aHHble No gManas3oHy pacxofa Cbipbsi, MaTepmnanoB n aHepropecypcoB Ha OC CB
npueeneHsl B Tabnuue 2.24 nogpasgena pasgena 2.1.4.

M3 peareHTOB Hanbornee 4YacTto NPUMEHSOTCA OpraHN4YecKne NONNANEKTPONUTLI (dro-

KynsiHTbl), Hanbornblee noTpebneHne No macce - peareHToB N4 yaaneHus dgocdopa.
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Tekylwne ypoBHU NoTpebneHns pecypcoB M NPOM3BOACTBA BTOPUYHOM NpoayKLUU Ha

ocrcs

Pacxopn Ha 17 npoayKumnm
HanmeHoBaHue Ea. nam. (1 M> OUYMLLEHHOI CTOYHOVA BOAbI)

MUHUMAarbHbIN | MAKCUMarbHbIV
1. PeareHTbl Ansa yganeHusa gpocdopa Kr
1.1. Ha ocHoBe xenesa 0 0,015
1.2. Ha ocHoBe antoMuHuns 0 0,08
2. PeareHTbl onst 06e3BoxunBaHns ocagka | Kr
2.1. OpraHuyeckne  NOMNM3NEKTPONUTHI
(rokynsHT) 0,0005 0,002
2.2. Xnopwug xeneasa (1) 0,007 0,018
2.3. N3BecTb raweHasn Ca(OH), 0,03 0,1
3. DHepropecypcsl
3.1. OneKkTpoaHeprus KBT*y 0,15 1,0
3.2. Tonnueo (Unn TennoBas SHEpPrna) | Kr yCrnoBHOro

0,01 0,07
Tonnuea

Ha OC 'CB moryT npou3BoanTbCA BTOPUYHbIE 3HEProHocuTenun (buoras, n He TOnMb-

KO), a Takke BTOpUu4vHada npoaykuma — O6pa6OTaHHblﬁ 0CaokK, I'IpI/IFOLI,HbII7I K NCnoJsfib3oBaHMO

B Ka4yecTBe y,1:|,06peH|/|$| nnm Tonrnunea. I'Ip|/| yTunn3daumn BTOPUYHbIX SHepFOHOCMTeﬂeﬁ MoryT

ObITb BblpaGOTaHbl ANeKTpn4yeckad n TennoBad SHEPINA, B KormyecTtBax, npuBeneHHbIX B

Tabnuue 2.25 pasgena 2.

Bbixoa Ha 1 T npoaykuuu
HanmeHoBaHue EQ. nam. (1 m° OYULLEHHOM CTOYHOW BOAbI)
MWUHUMAarnbHbIA | MakCUManbHbIN
1. dnekTpudeckasn aHeprus KBT-Y 0 0,006
2. Tennosas aHeprus KK 0 15

I'Ip|/| MCMNoJyib30BaAHNN aHeproc6epera+0Lu,mx TEXHOJI0T’M4YEeCKNX peUJeHMVI, peann3aunmn

BCEX OCHOBHbIX Mep MO 3HeprocGepekeHuto, NomnHom n adpdPEKTUBHON dHeproreHepaLmm Ha

OCHOBE VCMOSb30BaHNS OpraHMYeckoro Bewlectsa ocagka MCB ans nonyyeHuss anbTepHa-

TMBHOrO TOMnMBa BO3MOXHO nonHoe obecneyeHne OC CB cobGCTBEHHOM 3MEKTPO3HEPrMen

n Tennom (3apybexHbin onbiT). B Poccun Bcero aBa obbekta UCNomnb3yoT NOfyYeHne anek-
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TpO3Heprum ua éuorasa, nony4aemMoro npu aHaspobHom cObpakmBaHuUn ocagka, METOA0M KO-
reHepaumn. CteneHb camoobecneveHms no ANEeKTPOIHEPrNN Ha NyyllemM no 3TOMy MokKasa-

Tento obbekTe coctarnseT okono 50% (KypbaHOBCKME OYNCTHbIE COOpyeHus, Mockea).

4. Havnydwue [OCTynHble TEXHOMNOMMW, HanpasBfieHHble Ha MOBbIWEHWE 3Heproad-
hEKTMBHOCTM, ONTUMM3ALMIO U COKpaLLEHNe pecypconoTpebneHms

B cnpaBo4Huke npuBegeHsl cneaywowue HOT, HanpaBneHHble Ha NOBbLIWEHNE 3HEp-
roaddEKTUBHOCTM M ONTUMU3ALMIO U COKpaLLleHe pecypconoTpebneHuns:

- HOT 11a. AHaspobHasa ctabunmsauns XUOKMX 0CaaKoB, BKIoYasi 06paboTky u yTu-
nnsauuto 6uorasa. Obnacte npumeHeHna kak HOT - Ha KpynHenwmnx n csepxkpynHoix OC
CB, ucnonbe3ylowmx nepsu4Hoe oceseTneHve (cM. pasgen 5, Tabnuua 5.16). YcraHoBneH
TEXHOMOrMYeCcKUn nokasaternb - 3(PPEKTUBHOCTb CHUXEHUSI OPraHNYeCcKoro BellecTsa ocaj-
Ka B pesynbTaTte 06paboTkun no TexHonorum HAT 11a (cm. pasgen 5, Tabnuua 5.17);

- HOT 14a. Ncnonb3oBaHne ns nogadn Bosgyxa B asapoTeHku arperatoB ¢ KM wnc-
NoJSIb30BaHUS 3NEKTPOIHEPINN HE MEHEee YCTaHOBMEHHbIX. ObnacTb npuMeHeHnsa kak HOT -
Ha kpynHenwmnx n ceepxkpynHoix OC CB. (cm. pasgen 5, tabnuua 5.20). YcTtaHOBMEH Tex-
Honornyecknn nokasatens - Kl ncnonb3oBaHUs SNeKTPOIHEPruM B arperaTtax Ans nogayu
BO3yxa B aspoTeHkn, He meHee 80% (cM. pasgen 5, Tabnuua 5.21);

- HOT 146. Wcnonb3oBaHMe TEeXHOMOrMrM nogayv BO34yxa, adpauMOHHBIX CUCTEM
(BO3gyxoHarHeTatenu u gucnepratopsbl), obecnevmBatonx B COBOKYMHOCTU 3aTpaTbl dnek-
TPO3HEpPrMM Ha npouecc GMONOrM4YecKoM OYMCTKM CTOYHbIX BOA B aldpoTeHkax He bonee
ycTaHoBneHHblX. Obnactb npumeHeHus kak HOT - OC NCB, HaunHasa ¢ KpyrnHbIX (CM. pasgen
5, Tabnnua 5.20). YcTaHOBNEH TEXHOMOMMYECKUIN NoKasaTenb - 3aTpaTbl AMEKTPO3HEPTMM Ha
NPOoLECC OYMCTKM CTOYHbIX BOA, He Bonee 0,7 kBT-4/Kr nocTynawLwwmx Kucnopognotpebnsto-
LuMx BewecTB (cM. pa3gen 5, Tabnuua 5.21);

HOT 148 lNpuMeHeHWe HaCOCHbIX arperaTtoB AN PeuUMpKynsaumMm akTUBHOMO una u3
BTOPMYHbIX OTCTONHUKOB. Obnactb npumeHeHus kak HOT - Ha OC CB, HaunHas ¢ 6onbLlumnx
(cm. pasgen 5, Tabnuua 20). JaHHas HOT yctaHoBneHa ans Ttoro, 4Tobbl BOCNPENSATCTBO-
BaTb NPUMEHEHUIO IHEPrOHEA(PEKTUBHBIX IPNNETOB ANS PELMPKYNALNN aKTUBHOIO una (2-
s1 cTaTbs 3aTpar anekTpoaHeprum Ha OC MCB);

HAOT 14r. MNpumeHeHne pecypcocbeperarowmnx TEXHONOMMM, NO3BOSIAKOWMX yOANsaTb
docdop M3 CTOYHbIX BOA NPENMYLLECTBEHHO 3a c4eT Bronornyeckmx npoueccos, obecneym-
BalLINX pacxo[ peareHToB, MNPU YCrOBUW BbIMOSIHEHUS TEXHOSIOrMYEeCKUX HOPMaTUBOB,

He bonee yctaHoBneHHbIX. Obnactb npumeHeHus kak HOT - Ha OC 'CB, HadnHasa ¢ kpyn-
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HbIX. YCTaAHOBIEH TEXHOOrMYECKUIM NoKasaTenb - 3aTpaTbl peareHToB Ha yaaneHue gocdo-
pa 13 CTOYHbIX BOfA, KI/Kr yaaneHHoro gocdopa (cm. pasgen 5, tabnuua 5.21);

HOT 140. Ncnonb3oBaHne cMCTEM aBTOMAaTUYECKOro yrnpaBfeHUs pacxodoM peares-
TOB ON151 OYMUCTKU CTOYHbIX BoA M 06paboTku ocagka, obecneymBalomx UX 4O3NPOBaHUE B
KONmMyecTBax, MMHMMAarbHO AOCTATOYHbIX AN OCYLECTBAEHNSA TEXHONOMMYECKUX MPOLIECCOB.

O6nacTtb npumeHeHus kak HOT - Ha OC 'CB, HauuHasa ¢ 6onbnx

5. DkoHOMUMYeckne acnekTbl peanusaumn HOT, HanpaBneHHbIe Ha MOBbLILIEHNE 3HEpP-
roaddEeKTUBHOCTM M ONTUMM3ALMIO U COKpaLLEHNe pecypconoTpebneHms

OkoHOMMYeckme acnektbl peanu3aumm HOT, HanpaBneHHble Ha MNOBbILLEHWE 3HEpP-
roaEKTMBHOCTM U ONTMMMU3ALMIO U COKpaLLeHne pecypconoTpebnenus, B pasgene 6 He
paccmaTpuBanmuch.

Hanbonee macwtabHoOe C TOYKM 3pEHUA IHEProdPPEKTUBHOCTM HanpaBrieHne - Co-
3aHne coopyXeHu aHaapobHoro copaxunBaHna ocagka CB ¢ nonyyeHnem 6uorasa u ero
ytununsaumen. OKynaeMoCTb TakMx NPOEKTOB HE CriedyeT paccMaTpuBaTh Kak TOMbKO NPOEKT
Nno aHeproapeKkTMBHOCTN. DTa TEXHONOIMA NO3BoNSeT obecneunTb TpeboBaHus K cTabunum-
3auunmn opraHM4ecKoro BellecTBa ocafka, a Takke CHU3UTb ero maccy npumepHo Ha 30%, 4To
No3BONsieT NPOMOPLUMOHANbHO COKpPaTUTb 3aTpaTbl Ha nocnegywuiee MexaHnyeckoe obes-
BOXMBaHWE, BbIBO3KY M YTUIN3aALMUIO.

Cnepgyouiee no 3Ha4MMOCTU HanpaefeHne — NCNONb30BaHUE perynvpyemblx arpera-

TOB ANsA nogayun Bo3gyxa B aspoTeHkn Ha OC 'CB. Ero okynaemocTb okono 4-5 ner.

6. NepcneKkTnBHbIE TEXHOMOIMMN, HanpaBlieHHble Ha NOBbileHNe 3HeproaddekTnBHoO-
CTWU 1N ONTUMM3ALNIO U COKPaLLIEHNE pecypconoTpebneHmns

B pasgene 7 paccMOTpeHbI cnefyowmne NnepcnekTUBHbIE TEXHOMNOMMN, HanpaBfeHHbIE
Ha MOBbIEHME AHEPrO3aEKTUBHOCTM MU ONTUMMU3ALMIO N COKpaLLleHne pecypconoTtpebne-
HUS:

- nogpasgen 7.4.5. Nony4yeHune xngkoro Tonnmea n3 ocagka. Llenb texHonornm - lNo-
nydeHne n3 ocagka Kommepyeckoro HedTenogobHOro NPoOAyKTa;

- nogpasgen 7.5.1. YaaneHue asota vepe3 HUTpUT. B gaHHon TexHonorum go 50 %
CHWXaeTcsa aHepronoTpebneHve Ha yganeHue asoTa, YBENMYMBaKTCA BO3MOXHOCTM ANs
3HeproreHepauunu;

- nogpasgen 7.5.3. AHokcugHoe okucrieHne ammoHus (AHAMMOKC-texHonorum).
lMpouecc yganeHus asota xapakTtepusyeTcs HU3KMM aHepronoTpebneHnem (CHmxkeHo go 1/3

OT 00bI4HOrO);

370



- nogpasgen 7.5.6. buocywka ocagka. lNpouecc no3BonseT OCyLecTBUTbL aPdEKTNB-
HYIO CYLLKY OcajKa Npu 3Hepro3aTpartax, CHUWKeHHbIX 6onee, 4em B 2,5 pasa No CpaBHEHMIO C
Ncnosib30BaHMEM NPUPOAHOro rasa;

- nogpasgen 7.5.7. dnekrpoocMoTnyeckoe ob6e3BoxMBaHME. TEXHOMOMMA No3BonseT
OCYLLECTBUTb YAaCTUYHYIO CYLLKY OCajKa CTOYHbIX BOA Mpu dHeprosaTpaTax, NOHMXKEHHbIX B

HeCKOIbKO pas.
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