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BBeneHue

Kpatkoe copepxaHue cnpaBovyHuka HOT

NHDOPMaLIMOHHO-TEXHUYECKUN  CMPaBOYHUK HaUMNyYLMX OOCTYMHbIX TEXHOMOormm
(HAT) «Oumnctka CTOYHbIX BOL C UCMNOJSIb30BAHNEM LIEHTPANIM30BaHHbLIX CUCTEM BOAOOTBEAE-
HUSA NoceneHun, ropoackux okpyrosx» (danee — cnpaBodHuk HOT) cooepxuT cnegywowine
pasgenbl.

BBeneHue. Bo BBegeHMM nNpmMBoanTCS KpaTKoe coaepaHue cnpaBoyHuka HOT n o6-
30p HOPMAaTMBHbIX MPAaBOBbIX aKTOB, MCMOMb30BaHHbLIX NPU ero pa3paboTke.

Mpeancnosue. B npegucnosun ykasbiBaeTcda Lenb paspaboTku cnpaBovHuvka HAOT,
ero cTtaTtyc, NPaBoOBOW KOHTEKCT, ONMcaHue KOHKPETHbIX Npobnem, pellaemMbix CnpaBoYHMUKOM
HAOT, onnucaHue npouenypbl Co30aHUA B COOTBETCTBUM C YCTAHOBIIEHHbIM NOPSAKOM, a Tak-
Xe nopsaoK ero npUMMeHeHus!.

O6nacTtb npuMmeHeHus. B pasgene npusBogutca getanmsayuns obnactn npuMMeHeHus
HOT, Ha KoTopyto pacnpocTpaHseTca gencteme cnpasoyHuka HOT B cooTBeTCTBMU C OEn-
CTBYIOLMM 3akoHoaaTensCcTBoM. OnpefeneHa rpaHyLa oTHeECEHUSA K 0bnacTn npuMeHeHus
OYUCTHBIX COOPY>XEHUN, NPUHUMAIOLLUNX KaK CTOYHbIe BOAbl NOCENEHUN (Yepes LeHTpanu3o-
BaHHYK CUCTEMY BOOOOTBEAEHUSA), TaK U CTOYHbIE BOAbl OOBHEKTOB, HA KOTOPbIX OCYLLECTB-
nsieTcs NPon3BOACTBO NPOAYKLMN NN OKasaHue ycnyr (HanpsiMyo).

Paspen 1. B nogpasgene 1.1 onucaHbl pasnuyHblie acnekTbl 06pa3oBaHus 1 oTBeae-
HUS CTOYHbIX BOA LIEHTpAnM30BaHHbLIX CUCTEM BOLOOTBEAEHUSA noceneHun (ganee B 0600-
LLLIEHHOM MOHMMaHUM UMEHYIOTCH MPOCTO CTOMHbIMM BoAdamu). lokazaHo, YTO Ha obbekTax
noJoTpacnm OCyLLEeCTBSAEeTCA OYMCTKa ABYX MPUHLMNNANBLHO PasfiMyHbIX NOTOKOB CTOYHbIX
BOJ: CMECU XO3SIMCTBEHHO-ObITOBBIX Y MPOM3BOLCTBEHHbIX CTOYHbIX BOA (FOPOACKNE CTOYHbIE
Boabl, [CB), a Takke noBepxHOCTHbIX cToYHbIX Bog (MCB). NMpueegeHa nHdopmaumusa o6 mnc-
TOYHMKaxX obpas3oBaHUA U cMCTeMax OTBELEHMS] CTOYHbIX BOA, dpakTopax, BAUSAIOLWNX Ha KO-
NNYECTBO CTOYHbIX BOA, TEHAEHUUN MHOroONeTHEN AMHAMMUKM MPUTOKA Ha OYUCTHbIE COOpPY-
XeHus1, 0 nokasaTensax u BenmymHax 3arpsi3HEHHOCTU CTOYHbIX BOA U €e 3aBUCMMOCTU OT UC-
TOYHMKOB cBpoca, 0 hakTope HEPaBHOMEPHOCTU NPUTOKA M cneundurke KOHTPOnsa nokasarte-
nen pacxoga v 3arpa3HEHHOCTMU.

B nogpasgene 1.2 kpaTKo U3NOXeHbl 3a4ayvn U MeToAbl OYUCTKN CTOYHbIX BOA, TEXHO-
norMyeckne 1 3KONOrmyeckme acnekTbl pa3BUTMS NOAOTPACN OYUCTKM CTOYHbIX Bog B CCCP

n Poccuu, nokasaHa cneumguka nogotpacnm ¢ To4Kn 3peHns metogonorim HOT.



B nogpasgene 1.3 nokasaHa BefyLwiasi posib N040TpPacnu B 3awmuTe BOAHbIX 06BHEKTOB
OT HEraTMBHOIO BO3AENCTBUS NOCENEHUN Ha BOAHbIE OOBbEKTHI.

B nogpasgene 1.4 npuBegeHa obwas MHpopmMaumsa no nogoTpacnv, B TOM YUCHE:
pacnonoxeHue n macwTabbl NogoTpacnun, opraHN3aunoHHbIE U SKOHOMUYECKME OCHOBbI pa-
00Tbl NO4OTPACIIN, SKOHOMUYECKOE MNOSTOXKEHNE NPEeaNPUATUIA, NPUBEAEHbI AaHHbIE NO KOMn-
4yecTBY NPeanpuATUA N 06BHEKTOB, Nognagatowmx nog obssarensHbIn nepexod Ha HOT v no-
niy4yeHMe KOMMMEKCHbIX paspelleHnin, a Takke MMelowmx npaBo A0OpOBOMbLHO npucoeam-
HUTbLCHA K HOPMUPOBAHMIO MO TEXHOSTOrMYECKUM NoKasaTesism.

MpuBegeHbl gaHHble N0 06beKTaM NoaoTpacin, NoslyvYeHHbIE NyTEM aHKETUPOBAHUSA:
no Npoun3BOAUTENBHOCTU, CpOKaM 3KcnryaTauuu, NPoM3BOAUTENBHOCTU, Harpyske rno CToY-
HbIM BOAaM, 3arpsi3HEHHOCTWM MOCTYNaKwLWKUX CTOYHbIX BoA. B nogpasgene 1.5 BBedeHbl rpa-
Aaumm o6beKTOB NogoTpacnun No NPON3BOAMTENBHOCTH.

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

B nogpasgene 1.7 onucaHbl 0COBEHHOCTU YCrOBUIA MOAepHU3aumMm obbekToB NoaoT-
pacnu, B nogpasgene 1.8— cuctemMHble npobnembl  oTpacnn  BOOOMNPOBOLHO-
KaHann3aumoHHOro Xo3snucTea B LIESIOM M NogoTpaciin OYUCTKM CTOYHbIX BOL B YaCTHOCTMW.
OnpepgeneHa ocHOBHasa 3ajayva AaHHOro cnpaBoOYHMKa: obecnedynTb npeabsaBneHve AocTu-
XUMbIX HOPMAaTMBOB K OYUCTHbIM COOPYXEHUAM W [OCTUXKEeHMe HaubonbLuen 3KOMoro-
9KOHOMUYECKON 3PPEKTUBHOCTM NPUMEHSEMBIX TEXHOSOIUN.

Pasgen 2. B nogpasgene 2.1 npuBedeHO OTAEeNbHOE OnNucaHue apajuaTtu O4HOro
nognpolecca, U OCHOBHOIO NpUMeHsieMoro obopyaoBaHWA AN FOPOACKUX CTOMYHbIX BOA,
MpuBegeHbl pesynbTaTbl aHanM3a aHHbIX OBYXCOT aHKeT MO NMPUMEHEHU OCHOBHbLIX NOA4-
NPOLECCOB OYMCTKM FOPOACKNX CTOYHbIX Bog4. OnucaHo BcnomoraTenibHoe NpMpogoOXpaHHOe
obopynosaHue. NpuBeaeHa nHgopmaums No TEKYLWUM YPOBHSAM NOTpebneHnsa pecypcoB u
NpPon3BOACTBA BTOPUYHOM NPOOYKLMN.

B nogpasgene 2.2 npuBeaeHo aHanorm4yHoe onucaHwe AseHaauaTty NoAanpoLEecCoB U
cooTBeTCTBYylOLEro obopyaoBaHmMs AnNs MOBEPXHOCTHLIX CTOYHbIX BOA. [aHa mmerowascs
MHdopMauus nNo obbeKTam 3TOW 4YacTu NOOOTPAacrv, TEKYLUMM YPOBHSIM NOTpebrneHus pe-
CYpPCOB 1 NPOM3BOACTBA BTOPUYHOM NMPOAYKLMM HA OObEeKTax OYMCTKM MOBEPXHOCTHbLIX CTOY-
HbIX BOA,.

Paspgen 3. B nogpasgene 3.1 onucaHbl MeTogoniormyeckne ocobeHHocTn nogoTtpac-
nn, o60oCHOBaH MepeYeHb 3arpsA3HSAILWMX BELLECTB, MO KOTOPbIM OOMKHO OCYLLECTBNSATLCA
TEXHOJSIOrM4yeckoe HopMMpoBaHUe (Tak HasblBaeMble TEXHOSOrMYeckme nokasatenu omonoru-

YECKOM OYUCTKN CTOYHbIX BO,D,). anBeﬂ,eHa I/IH(bOpMaLI,I/IFI Nno CIoXXMBLLENCA cuTyaummn Cc KOH-
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Tponem aTMmocepHbix ammuccun. ObocHoBaHa HEBO3MOXHOCTb MCMNONb30BaHUS METOAOSO0-
M1 MapKepHbIX BEWECTB NPUMEHUTENTbHO K OMMCTKE rOPOACKMX CTOYHbIX Bod. OnpeneneHsl
MapKkep 3arpsi3HEHHOCTU OYUCTKN NMOBEPXHOCTHBLIX CTOYHbIX BOL U MapKep codepXaHusa ayp-
HONaxHyLLMX BELECTB B BbiOpOcax.

B nogpasgene 3.2 geTtanbHO NpoaHanuaMpoBaHo Nno 18 nokasaTtenam 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 Pa3NIUYHbIX NOAXOO0B.

Takke no umetowencs nHpopmaumm npoaHannuanpoBaHbl cOpPocbl ¢ O6GBLEKTOB OYMCT-
KN NOBEPXHOCTHBIX CTOYHbIX BOA.

BBegeHa cuctema MHTerpasibHoM OLEHKM KavyeCTBa OYMLLEHHbBIX CTOYHbIX BOA, OCHO-
BaHHAs Ha CYMMMPOBAHUN COOTHOLLEHUA KadeCTBa OYMLLEHHbLIX CTOYHbIX BOA K LIENEBbIM
TEXHOSIOrMYECKMM MnoKasaTensam, 4OCTUraeMbiM NPU UCMOMb30BaHMM Pa3fNYHbIX TEXHOSOIMMI
(nokasatens UIMKO).

MpuBegeHbl pesynbtathl pacyeTa nokasatens WIMKO [ns OCHOBHbIX TEXHOSOorum
OYUCTKM CTOYHbIX BOA, @ TakkKe ANsl BCeX NPOaHKeTUPOBaHHbIX 0O6bEKTOB. 1o pesynbTartam
aHanu3a obocHoBaHbl MakcumarnbHble 3HadeHus nokasatenen UMNKO otaenbHo ana NCB u
MCB, senaowmecs ocHoBaHneM TpeboBaTb OT 0OBLEKTOB MEepBOOYEpPEOHOro nepexona Ha
HOT.

B nogpasgene 3.3 npuBegeHa nHgpopmaumsa no Bbibpocam OypHONaxHyLLIMX BELLECTB
OT O4YUCTHbIX coopyxeHun CB, gaHa Knaccudukauma nognpoueccoB, UCNONb3YHLWMX OT-
KpbITble NMOBEPXHOCTU, NO MHTEHCUBHOCTU BblAENEHUS AYPHOMAaxXHYLWMX BELECTB, paHXupo-
BaHbl TeXHosiormyeckme oakTopbl, BNUAKOWME HA UHTEHCUBHOCTb BblAEMNEHUA AypHOMaxHy-
LLINX BELLECTB.

O6ocHoBaHa HeuenecoobpasHOCTb HOPMUPOBAHUA SMUCCUIN N, HANPOTUB, LEenecoob-
pPasHOCTb HOpMUPOBaHUS 3 HEKTUBHOCTN BO3AENCTBUSA HA BbIOPOCHI.

B nogpasgene 3.4 nokasdaHa MHOXECTBEHHOCTb (hakTOpOB, BnudoWas Ha obpa3osa-
HME OTXOOOB Ha COOPYXEHUAX OYUCTKN CTOYHbIX BOA, NPUBELAEHbI AaHHble MO AnanasoHy
BO3MOXHOro obpasoBaHusa otxogoB. O6ocHoBaHa HeuenecoobpasHOCTb HOPMUPOBAHUSA KO-
nnyecTtBa 0b6pasyloWNXCA OTXOL40B U LenecoobpasHOCTb HOPMUPOBAHUSA 3PFEKTUBHOCTMU
006paboTkn ocagkoB, pa3MeLLlaeMblX Kak OTXoAbl.

Paspen 4. B nogpasgene 4.1 nokasaHbl OCOBEHHOCTM MeTOAO0NormMn onpeaeneHns
HOT npumeHuTenbHO K nogoTpacnu. NepeyncneHbl OCHOBHbIE 3KOMOrMyeckue 3agadu, Koto-
pble OOMKHbI pewaTbes ¢ nomowbto HOT. O6ocHoBaHbI cneunduyeckne ans gaHHON nogo-

Tpacnu BblpaXkeHus npumeHumoct HOT: MakcumanbHas 9Konoro-skoHoMuyeckas addek-
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TMBHOCTb, HanpaBrieHHas Ha NpefoTBpaLleHMe HepauMoHanbHOro0 pacxogoBaHUS UHBECTU-
LMOHHBIX PecypcoB, a Takke KOMOWHMPOBAHHbIN NOAXOA, C Y4ETOM KaK TEeXHOSOrMYecKmnx
BO3MOXHocTen Ha OC, Tak 1 BO3MOXHOCTEN BOLHOIMO 06beEKTa.

C ncnonb3oBaHnem metoponorun UIMKO obocHoBaHa BO3MOXHOCTb MCMOMb30BaHUSA
KOMOMHMPOBAHHOMO NOAX04a, OCHOBAHHOIO Ha MCMONb30BaHUN YeTbIPEX YPOBHEN (NO AOCTU-
raeMoMy 9KONOrMYeckoMmy pesynbTaTy) anpobupoBaHHbIX TEXHONOMM (rpynn TeXHONornin),
KoTopbiMu pacnonaraeT oTpacnb. ChopMynmpoBaHbl NPeaSIOKEHMS MO PaHXUPOBAHUIO BOA-
HbIX 06bekToB Anga uenen Boibopa HOT Takke B npefenax yetbipex rpynn (kateropmn A —IN).

B nogpasgene 4.2 BbINOMHEH aHanM3 TEXHONornm, Kak BoamoxHolx HOAT ana NCB, B
TOM YMCne TEXHOSOMMN OYNCTKN CTOYHBIX BOA, AOOYMCTKM, 06e33apakmBaHns, ctabunmsaumm
N COKpalleHnsa macchl ocagka. [NpuBeaeHo onncaHne pedepeHL-00HEKTOB, BbIGpPaHHbIX NO
AaHHbIM aHKETMPOBAHWS, MO NUTEPATYPHbBIM U 3KCNEPTHLIM AAHHbIM.

B nogpasgene 4.3 npuBegeHa aHanorndyHasa nHgpopmaumsa no MNCB.

B nogpasgene 4.4 npoBegeHo cobcTBeHHO onpepenenne HOT Ha 6a3e kputepues,
YCTaHOBSEHHbIX 3aKOHOOATENbCTBOM, AENCTBYHOLWUMM B JAHHOW cdepe CTaHgapTamu 1 pe-
komeHgauuamn. Onpegenensl HOT ana rpynn nognpoueccos ans CB m MNCB. lNpoBeaeHa
KOMIMEKCHas OLEHKa NPENMYLLIECTB, KOTOPbIE MOryT ObITb 4OCTUTHYThLI Npy BHegpeHun HOT;
Nno BO3MOXHOCTM NpMBEAEHbl AaHHbIE O AOCTUraeMOM KayecTBe OYMTKM, 0Opa3oBaHUn OTXO-
A0B, NOTpebneHnn pecypcoB 1 NOBbILLIEHUN 3HEPrO3aHPEKTUBHOCTH.

Paspen 5. lNpuBoguTtca onucaHue yHusepcanbHbix HOAT, npuMeHnmbIx onst 60nbLInH-
ctBa obnacten npumeHenna HAOT, B Tom yncne HAT opraHM3aumoHHO-yNpaBneH4Yeckoro xa-
pakTepa; aHeprocbepexeHnsa u pecypcocbepexeHns; NPon3BOLCTBEHHOIO 3KONOrMYeckoro
KOHTPOMS; NpefoTBpaLLeHns U CokpalleHnsa obpasoBaHus 3anaxos, HAT npegoTtepalleHms u
COKpaLLlEHNS LWYMOBbLIX BbIOPOCOB.

MpuBoaouTCA KpaTkoe onucaHue paHee 0OOCHOBaHHbIX B pasgene 4 HAT ouncTkm
CTOYHbIX BOA C UCMNOSIb30BAaHMEM LIEHTPanM30BaHHbIX CUCTEM BOAOOTBEAEHMS MOCENEHUHN,
ropoackux okpyro. Bcero onucaHo 75 otgenbHbix HOT, crpynnupoBaHHbIX No 16 rpynnam.
YacTb 13 HUX ABNSIeTCs YHMBEPCArnbHOW, ANS OPYrMX NPUBOASATCA OAHHbLIE MO OrpaHUYEHUIo
npumeHnmoctn HOT, B TOM uncne B 3aBUCMMOCTM OT MacluTaba obbekTa, ycrnosuin cbpoca B
BOAHbIE 00BbEKTbI, AENCTBYIOLLMX UITN HOBbIX OYMUCTHBLIX COOPYXKEHWUIA.

Pasgen 6. B nogpasgene 6.1 npusegeHa uHdgopmMauus no CTOMMOCTU MepOnpUATUm
no nepexogy Ha HOT, o6o6uweHHaa No gaHHbIM YacTU aHKET, COAEPKABLUMX OOCTATOYHYHO
MHopMauuio No gaHHbIM pasgenam. Bcero npuBegeHa vHdopmauus no 36 peanvsoBaH-

HbIM UINX 3aniaHnpoBaHHbIM MPOEKTaM, pa3aeneHHad no WwecCTb rpynnm.



B nogpasgene 6.2 npoBefeH aHanuM3 3KOHOMMYECKOW OOCTYNMHOCTUM BHegpeHus HAOT
Anst opraHusauunM BOOOMPOBOAHO-KaHANM3aUMOHHOIO XO3AWCTBA, BbIMNOSIHEHHbLIM ONS He-
CKOSbKMX BapUaHTOB: C HOBbIM CTPOUTENBCTBOM U PEKOHCTPYKLMEN, B YCINOBUSIX BbICOKOIO (B
cpegHeM no otpacnu) u Hu3koro TapudoB. CaenaH BbIBO4 O HEQOCTYNHOCTM ANs NofaBns-
IOLEero 4Yucna opraHu3aumin BoOONPOBOLHO-KaHANM3aLUNMOHHOIO X038MCTBa CTPOUTENLCTBA
HOBbIX OYMCTHbIX COOPYXXEHWNIN NN COOPYXXEHU TEPMUYECKON NepepaboTkn ocagka.

B nogpasgene 6.3 npoBefeH aHanu3 3KOMOro-aKOHOMUYECKUA 3(PEKTUBHOCTU UC-
nonb3oBaHua HOT. BHayane npuBeaeHo cpaBHeEHME CMOCOBOB BbIpaXKEHUSI AKOHOMUYECKMUX
nokasatenen TexHonornn. CaoenaH BbIBOA, YTO ONTUManbHbIM UHCTPYMEHTOM 51 9KOHOMMU-
yeckon oueHkn HOT sBnaeTca 9Konoro-akoHoMuyeckasa adEeKTUBHOCTb 3aTpaT XXU3HEHHOIO
uuMKra TexHonormm (Bkroyas obopyaoBaHMe M COOPYXKEHUS, C MOMOLLBbIO KOTOPbIX OHa pea-
nn3osaHa). lNpoBeaeHo cpaBHeHWe nATU BapuaHToB TexHonornn OC [CB. lNokasaHo, 4To
npu HOBOM CTPOUTESNbLCTBE YAESNbHbIE 3aTpaThl yaaneHnsa OgHOro U TOro e KonnyecTBa 3a-
rpsisHeHNn Ha ctagum gooumnctkm go MNOK ans BoaHbIX OOBLEKTOB pPbl6OXO3ANCTBEHHOIO
Ha3HayeHus B 8 pas Bbllle, YeM Ha cTagmm BUoNorMyeckom O4YNCTKN. [pu peKoHCTPYKUMKM 3Ta
pa3Huua coctaBnseTt 12 pas.

CpoenaH BbIBOA, YTO CMCTEMa HOPMWPOBAHWUA AOMmkHa obecneumBaTb 6e3yCNOBHbIN
NPUOPUTET MEPONPUATUIA NO BHEOPEHUIO TEXHOMNOMMN yaaneHus asoTa U gocdopa B aspo-
TeHKax (M MM NoJOOHbIX METOAOB) MO CPaBHEHUK C JOOYUCTKOMW. [NpUMEHEeHne LOOYMCTKU
AOMMKHO paccmaTpuBaTtbca Kak HOT TONbKO B CTPOro OrpaHUYeHHbIX CUTyaumsx CTPOron
OXpaHbl BOAHbLIX 06BEKTOB. BO BCex Apyrnx cutyaumsax UCNosrib3oBaHUE B MPOEKTE NoAnpo-
LeCCOB JOOYUCTKM IKBMBANEHTHO HaHeceHu o yulepba BoOHLIM 0ObekTaM B pesynbrate He-
XBaTKW CPeacTB, He3(P(PEKTMBHO NOTPAYEeHHbIX HA JaHHOM 0ObekTe, Ansa nonyvyeHna 6a3oBo-
ro acpdbekta Ha gpyrom obbLekTe.

Pasgen 7. B Havane pasgena cdopmynupoBaHa Knaccuukaums pasBuBaloLLMXCS
(mepcnekTnBHbBIX) METOOOB B COCTaBe MATU Py, pasnuyalowmxcs cTeneHblo pa3paboTkm u
anpobauun. K HAM OTHOCATCA HaxogsWMecs Ha CTaaumn Hay4yHO-UccrnegoBaTeflbCkuX, OnbIT-
HO-KOHCTPYKTOPCKNX paboT, ONbITHO-MPOMBbILLSIEHHOrO BHEAPEHUS, MPON3BOACTBEHHOW anpo-
Oaumn, a Takke 3apybeXHbIX TEXHOMOMMA, HEe NONYYMBLUMX B HACTOSILLEE BPEMS LUMPOKOro
BHeapeHust Ha TeppuTtopun Poccuinckon egepauum.

MpuBeaeHbl OCHOBHbIE NPOONEeMbl, Npexae BCEro 3Konorndeckme, He peliaemMble Tex-
Honornsamun, otHeceHHbiMn kK HAOT. lNpnBegeHoO onucaHue TexXHOMOrnu, HamnpaBfeHHbIX Ha
pelueHne AaHHbIX Npobnem.

3aknuuntenbHble MOJIOXKEHNA U pekoMmeHaauuun. B pasgene npuBogaTca cBee-

HUSA O YfieHax TEeXHUYECKOW pa6oqe|?1 rpynnbl, NpMHUMaBLLNX y4acTtne B pa3pa60TKe cnpa-
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BoYyHMka HOT, nx B3anmHoe cornacme no oTAenbHbIM NONoXeHUssM cnpasoyvHuka HAT. Mpu-
BOAATCHA pekoMeHOaumm O HanpaBreHnsiX NPOBeAEHNS JanbHENLLMX nccnegosaHni n cbopa
nHpopmauumn B obnactm HOT Ang o4NCTKM CTOYHBIX BOA NpW NPOU3BOACTBE NpoayKumu (To-
BapOB), BbINOSIHEHUN PabOoT N OKaszaHUKM YCNyr Ha KPYNHbIX NPeanpuaTusX.

MpunoxeHunsa. B npunoxeHusx Kk cnpasoyHuky HOT npueBoguTca LOMNOSHUTENbHAs
MHopMauus.

Bubnuorpacdums. [NepeyeHb NCTOYHUKOB, NCNONBb30BaHHbIX NpK paspaboTke cCnpaBoY-
Huka HOT «OumcTka CTOYHBLIX BOA C UCMOMNb30OBaHUEM LIEHTPann3oBaHHbIX CUCTEM BOAOOT-
BeJEeHMUs NOCENEeHNN, OPOACKNX OKPYroBy. bubnuorpadgusa cogepxmt nepeyeHb NCTOYHMKOB,
MCNOMb30BaHHbIX  Mpu  pa3paboTke  UH(POPMALNOHHO-TEXHUYECKOrO  CnpaBO4vHMKA
HOT «Ounctka CTOYHbIX BOA C UCMOMb30BaHWEM LIEHTPANU30BaHHbLIX CUCTEM BOJOOTBede-

HMS NOCeneHni, rOPOACKNX OKPYrOBY.

0630p 3aKoHoAaTeJIbHbIX AOKYMEeHTOB, MCNOJIb30BaAHHbLIX

npu paspaboTtke cnpaBoyHuka HOT

Mpn paspaboTke cnpaBodHnka HOT Obinn ncnonb3oBaHbl crnegylowme HOpMaTUBHO-
npaBOBblE aKTbI:
- ®epepanbHbii 3akoH oT 10.01.2002 Ne 7-®3 (c n3am. ot 29.12.2014) «O6 oxpaHe

oKpyXatoLlen cpegbl» (C u3m. n gor.);

- ®egepanbHbin 3akoH OT 21.07.2014 Ne 219-03 (¢ nam. ot 29.12.2014) «O BHECEHUU
nameHeHnn B PepepanbHbl 3akoH «O6 oxpaHe OKpyxatoLwlen cpefbl» U OTAeSbHble 3aKo-

HogaTenbHble akTbl Poccuninckon degepauunmy;

- ®egepanbHbin 3akoH OT 31.12.2014 Ne 488-®3 «O npOMBbILLIEHHON MONUTUKE B
Poccuinckon ®enepaunny;

- ®epepanbHbin 3akoH 0T 07.12.2011 Ne416 -3 «O BogocHabxeHunM n BogooTeene-
HUNY;

- noctaHoBneHue [MpaButenbctBa Poccuinckon Pegepaunm ot 23.12.2014 Ne 1458
«O nopsigke onpeneneHnsa TEXHOMNOMMU B KayecTBE Haunyywen AOCTYMHOW TEeXHOnoruu, a
Takke paspaboTku, akTyanu3auum n onybrvkoBaHWA WUH(OPMALNOHHO-TEXHUYECKUX Crnpa-
BOYHMKOB MO HaUNyYLWNM AOCTYMHbIM TEXHONOMMAMY;

- pacnopsikeHue lNpaButenbctBa Poccuinckon depepaumm ot 24.12.2014 Ne 2674-p

«O06 yTBepxaeHumn MNepeyvHs obnacTen NpUMEHEHNST Hauny4LWnX AOCTYMNHbIX TEXHONOMMNY;
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- pacnopsikeHue lNpaButenbctBa Poccuinckon depepaumm ot 31.10.2014 Ne 2178-p
«O06 yTBEPXAEHMM NO3TanHOro rpaduka co3ganns B 2015-2017 rr. oTpacnesbiX CNpaBoOYHK-
KOB HaUMy4LINX AOCTYMNHbIX TEXHONOMNNY;

- pacniopsbkeHne [NpaButenbctBa Poccunckon ®epepauum ot 19.03.2014 Ne 398-p
«O06 yTBepXOEHMM KOMNIIEKCa Mep, HanpaBIieHHbIX HA OTKa3 OT UCMNOSb30BaHUS yCTapeBLUMX
N HE3(PEKTMBHBLIX TEXHOSOMMI, Nepexon Ha MPUHLUUMNLI HAUNYYLWNX OOCTYMHbIX TEXHOMOMN
N BHeJpeHMEe COBPEMEHHbIX TEXHOMOMNNY;

- Npukaz MuHUCTepcTBa NPOMbILLIIEHHOCTU U Toproenu Poccuiickon denepaumm ot
31.03.2015 Ne 665 «O6 yTBepxaeHMn Metoanyecknx pekoMeHgaumm no onpeaeneHnto Tex-
HOJSIOrMM B Ka4eCcTBe Haumny4yLlen JOCTYNHOW TEXHOSTOrUnY;

- MHCT 21—2014 Hawuny4dwmne gocTynHble TexHonornn. CTpykTypa UMHGOPMauNOHHO-
TEXHUYECKOro CrpaBOYHUKa;

- MHCT 22—2014 Hanny4ywmne OOCTYMNHblE TEXHONOrMKU. TEPMUHBI U oNpeaeneHus;

- MHCT 23—2014 Hauny4wwne OoCTynHble TexHorormn. dopmaT onMcaHnst TEXHOIO-

CnpaBoyHnk HOT paspaboTtaH ¢ yyeTtom nmetowmxcs B Poccuiickon ®epgepauumn tex-
Honornn, obopyaoBaHUs, Cbipbs, APYrMX PECYPCOB, a TaKkke C Y4eTOM KIMMaTUYEeCKMX, KO-
HOMWYECKNX U coumanbHbiX ocobeHHocTen Poccurckon degepaumm.

Mockonbky B EC OoTCyTCTBYET CNpaBOYHMK MO OYUCTKE KOMMYHASIbHbIX CTOYHbIX BOA,
npu paspabotke cnpaBoyHmka HOT Gbinn ncnonb3oBaHbl HEKOTOPLIE O6LWME nogxoapbl, ne-
peyncrneHHble B npeaucnosun. Takke 6bin ncnons3osaH onbiT CLIA no peanusaunn npuH-
umna HOT B chepe 0UNCTKM CTOYHbIX BOA.

B kadyectBe MCTOYHUKOB MHGOpMaumm o6 obnactax npumeHeHna HOT, o npumeHsie-
MbIX Ha NPaKTUKe TEXHOMOrmsx, oTHocawmxes K HOT, 6binn ncnone3oBaHbl CBEAEHUSA, NONY-
YeHHble B pe3yrnbTaTe aHKeTMPOBaHUS MPeanpuaTUin, cTaTucTmyeckne cOOpHUKKU, pesyrnbTa-
Tbl Hay4YHO-UCCNedoBaTeNbCKUX W OUCCEPTAUMOHHBIX paboT, nybnukauum B Hay4HO-
TEXHUYECKOW NuTepaType, MHble NCTOYHUKK, a Takke MHpopmaums, NoslyYeHHasi B XO4e KOH-

cynbTauum ¢ 3KkcnepTaMmm B COOTBETCTBYHOLLIEN 06nacTu.
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MpeaucnoBue

Llenn, ocHOBHble NPUHUMMbLI U NOPAAOK pa3paboTkM CcnpaBOYHUKA YCTaHOBMEHbI Tpe-
6oBaHnamn depepanbHoro 3akoHa ot 10.01.2002 Ne 7-®3 «O6 oxpaHe OKpyxatoLlen cpe-
Abl» 1 noctaHosrieHveMm [lpasutenbctBa Poccurckon depepaumm ot 23.12.2014 Ne 1458
«O nopsgke onpegeneHnss TEXHOMNOMMN B KayecTBe Haurydlen OOCTYMHOM TexXHonoruu, a
Takke paspaboTku, akTyanusauum n onybrMkoBaHWA WUH(OPMALNOHHO-TEXHUYECKUX crnpa-

BOYHMKOB MO Haunyvywmnm OOCTYMNHbIM TEXHOJITOTUAM» .

1 CtaTyc AOKYMeHTa
Hactosiwmii MHpopMaLUMOHHO-TEXHUYECKUIA CMNPABOYHMK MO HAUMy4ylwMM AOCTYMHbIM

TEXHONOrNsIM (Aarnee — CNpaBOYHMK) SBMSIETCS JOKYMEHTOM MO cTaHaapTM3auumm.

2 NHdhbopmaumsa o paspaboTumkax

CnpaBo4HuK paspabotaH TexHudeckon paboden rpynnon Ne 10 «O4ymcTka CTOYHbIX
BOJ C UCMNONb30BaHNEM LEHTPann3oBaHHbIX CUCTEM BOAOOTBEAEHMS NOCENEHUN, FOPOACKNX
OKpYroB», co3gaHHon npukasom Pocctangapta oT 06.03.2015 Ne 251. CoctaB rpynnbl Obis
YTOYHeH npukasom PocctaHgapTa 17.07.2015 Ne 833.

[MepeyeHb opraHnsauun 1 nx NpeactaBuTenen, NpMHMMaBLWNX ydacTue B paspaboTtke
crnpaBoYHMKa, NpUBEAEH B pa3aene «3akntoumTenbHble NOMOXEHNST U peKOMEHAALNNY.

CnpaBo4YHMK NpeacTaBneH Ha yTBepxaeHue Bropo Hamnyudwmx AOCTYMNHbIX TEXHOMO-

run (bropo HOT) www.burondt.ru.

3 KpaTkaa xapakrtepucTtuka

CnpaBoOYHMK COOEPXKUT OMUCaHWEe TEeXHONOrM4Yeckux npoueccoB M obopyaoBaHuS,
NPUMEHSIEMbIX NMPU OYUCTKE CTOYHbIX BOA LLEHTPann3oBaHHbIX CUCTEM BOAOOTBEAEHUS Noce-
NEHUN N FOPOACKUX OKPYroB, OpraHm3auMOHHbIX U TEXHUYECKMX cnocoboB, MeETOO0B, B TOM
yucne, NO3BONAOLINX CHA3UTb HEraTMBHOE BO3OENCTBME Ha OKPYXKatoLLYyl cpeny, NOBbICUTb
3HeproappeKkTMBHOCTL, pecypcocbepexeHune. VI3 onncaHHbIX TEXHOMOMMYECKMX MpoLLEeCCOoB,
obopyaoBaHUs, OpPraHM3aUMOHHbBIX N TEXHUYECKMX CMNOCODOOB, METOAO0B OnpeaenieHbl peLle-
Hus, asnsaowmeca HOT M ycTaHOBNEHbl COOTBETCTBYHOLUME TEXHOSIONMYECKME MOKasaTenu
HAOT.

4 B3auMocCBA3b C MeXAYHapOAHbIMU U POCCUUCKUMM aHanoramm

CnpaBo4yHuMKk paspaboTtaH Ha OCHOBE MNPUHLUMMOB W MNOMNOXEHUN [npekTuBbl
ESC «O6 ounctke ropoackux ctokoB (91/271/EEC)» n Pekomengaumm 28E/5 «Ouuctka ro-
POACKUX CTOYHbIX BOA», a Takke MPUHUMMNOB CnpaBoYHWKOB EBponerickoro cotwsa no HAOT

«ObpaboTka/obpalieHme co CTOYHbIMM BOAAMU M OTXOASLLMMU ra3amu B XMMWUYECKOW Mpo-
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MbiwieHHocTuy» (European Commission. Reference Document on Best Available Techniques
in Common Waste Water and Waste Gas Treatment/Management Systems in the Chemical
Sector); «OTxoponepepabaTbiBatowias npombiwnieHHocTby (European Commission. Refer-
ence Document on Best Available Techniques for the Waste Treatments Industries).
CnpaBo4HuMK pa3paboTaH BO B3aMMOCBSA3N CO CNpaBOYHUKOM «O4MCTKa CTOYHbLIX BOA
npv NPOU3BOACTBE NPOAYKUUKN (TOBAPOB), BbINOSIHEHUM PabOT M OKa3aHUKM YCRyr Ha KPYMHbIX

npeanpuaTUAX».

5 C6op AaHHbIX

MHdopmaums o TexHornormdecknx npoueccax, obopyaoBaHuu, TEXHUYECKUX Croco-
6ax, meTogax, NPMMEHSIEMbIX MPU OYMUCTKE CTOYHbIX BOA LIEHTPANM30BaHHbIX CUCTEM BOAO-
OTBe[EeHNSA HacemneHHbIX MyHKTOB Oblnia cobpaHa B npouecce pa3paboTky CnpaBoYHUKA B CO-
oTBeTCTBMM C Mopsgkom cbopa AaHHbIX, HeobxoamMMbIx AN pas3paboTkm MH(OPMaLNOHHO-
TEXHUYECKOro cnpasoyvHunka no HAOT n aHanu3a npnopuTeTHbIX Npobriem oTpacnu, Npukasom

Pocctangapta ot 23 nionga 2015 r. Ne 863.

YacTto ucnon b3yeMble COKpalleHus

CokpalueHne PacwundpoBka
LICB LleHTpanusoBaHHas cuctema Bo4OOTBELEHNSA
cB lopofckme CToYHblE BOAbI

rnce [MoBEpPXHOCTHbIE CTOYHbIE BOAbI

ocC OumnCTHbBIE COOpPYXKEHUS

I4UXK OKBMBaneHTHasa YNCNEHHOCTb XUTENEN

TN BOCB | TexHonornyeckue nokasateny 6GUOOrMY4ECKON OUYUCTKN (FOPOACKMX) CTOUHBIX

BOO

MOKpsi6xos MNAOK ans Bogbl BOAHbIX 06BEKTOB pbl6OX035MCTBEHHOIO HAa3HAYEHUSA

BKX BogonpoBogHO-KaHanM3aunoHHOEe X035MCTBO

M lNpoekTHasa Npon3BOAUTENBHOCTL

K3 KucnopogHbi akBuBaneHT

CBO Cyxoe BeLLecTBO ocajka

nrad [Mporpamma noBbILLIEHNA IKONOrMYeCckon adpdPEKTUBHOCTHN
Ut LleneBon TexHOMOrM4yecknin nokasartesnb

BO MonHasa Buonornyeckas o4ncTka

BH MonHaga Guonornyeckas 04MCTKa C HUTpUdUKaumen
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CokpalleHne

Pacwundposka

BHYC[ MonHas Guonornyeckas o4ncTka ¢ HUTpUMKauMen n YacTUHYHOM CUMYynbTaH-
HOW OeHUTpudunkaumnen

BbH[ Buonornyeckasa ounctka ¢ yganeHmem asora

BHO® Buonornyeckas ounmctka c¢ yganeHumem asota m ¢ocdopa (0606LeHHoe
onpegeneHue)

BHOBD OuuncTtka ¢ Buonornyeckum yganeHnem asota u goccopa

BHOBX® OuucTtka ¢ buonornyeckum yganeHnem asota u 6MoNoro-xMMmn4ecknm yaane-
Huem dgoocdopa

d/oP dunbTpbl (3EPHUCTBLIE N MEMOpaHHbIE )/ PUNbTPbI C NPUMEHEHNEM peareHToB

bo BuodmnbTphl

BIl Buonpyabl

Xn X Ob6e3s3apaxxmBaHue XsIOpoM 1 MMMNoOXSIOPUTOM

YO O6e33apaxmBaHue YP-o0bnyyeHmem

AC AspobHaga ctabununsaumsa

MC AHaspobHoe (MeTaHOBOE) cOpakmBaHue

nn YNNOoTHEHNE 1 CyLLKa Ha UNOBbLIX NoLaakax

nne CryweHuve n cywka Ha UnoBbIX nrowaakax ¢ rokynsaHTom

TC Tepmunyeckas cyLuka

CX CxwuraHve

MpuHaTasa B npoekTte cnpaBoyvHuka HOT knaccucpumkaumna OC MCB no npounssoauternb-

HOCTHU
Mpon3BoANTENBHOCTb OYUCTHbBIX CO-
HanmeHoBaHune 5
OPY)XE€HWI N0 NOCTYyNaKLLUM OpraHu-
kateropum OC no Pacxog noctynatoLmx
YeCKMM 3arpsi3HEHUSIM, BblpaXKeHHas B
npoussoauTenb- . CTOYHbIX Bod, M3/cyT
egnHnuax 3KkBnBarneHTHOU Y1CreHHOo-
HOCTW 5
cTu xutenen (A4X)
CBepxKkpyrnHble Bonee 3 mnH Csbliwe 600 TbIC.
KpynHenwime 1-3 MnH 200-600 TbIC.
KpyrHble 200 TbiC. — 1 MnNH 40-200 ThbIC.
bonblune 50 Tbic. — 200 TbIC. 10-40 TbIC.
CpeaHue 20 Tbic. — 50 ThbIC. 4-10 TbIC.
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HanveHoBaHune

kateropumn OC no

np0M3BO,D,VITeJ'IbHOCTb O4YNCTHbIX CO-
Opy)KeHVIIZ no nocrtynakwwmm opraHun-

YeCKMM 3arpAa3HeHndam, BbipaxeHHad B

Pacxog noctynatoLmx

npov3BoANTENb- . CTOYHBIX BOA, M3/cyT
eanHULaxX 3KBMBaNeHTHOW YMNCIEHHO-
HOCTHU
cTu xutenen (A4X)
Hebonbline 5 Tbic. — 20 ThIC. 1-4 TbIC.
Manble 500-5 TbIC. 100-1000
Ceepxmanble 50-500 10-100
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OOKYMEHT NO CTAHOAPTU3ALUN POCCUUCKOWU ®EQEPALUMN

OYNCTKA CTOYHbIX BOA C UCNOJIb3OBAHUEM
LLEHTPANIM30BAHHbIX CUCTEM BOOOOTBELEHUA NMOCEJIEHUH,
FOPOACKUX OKPYIOB

Odata BBegeHna — 2016-07-01
O6nactb NpUMeHeHUA

B cooTtBeTctBMM C pacnopskeHneM [lpasButenbctBa Poccuickon depepaumm ot
24.12.2014 Ne 2674-p «O6 yTBepXaeHun nepedHa obnacten NpUMEHEeHNa Haunyywmx Oo-
CTYMHbIX TEXHOSIOMMN» AEATENbHOCTb B Chepe OYUCTKM CTOYHbIX BOA C MCMOMb30BaHWEM
LeHTpann3oBaHHbIX CUCTEM BOLOOTBEAEHUA MNOCENEeHWU, ropoaCKUX OKPYroB OTHOCUTCS K
AaHHon obnactn uenukom, 6e3 orpaHMYeHus NPon3BOANTESTBHOCTU N0 00bEMY OTBOAUMbIX
CTOYHbIX BOA,.

MacwTtab gaHHbIX OOGBEKTOB OYUCTKN CTOYHBLIX BOA, KOTOPble 006s3aHbl OCYLLECTBAATb
nepexog Ha HOT B cootBeTcTBMM C TpeboBaHusmun PepepanbHoro 3akoHa oT 10.01.2002
Ne7-d3 «O6 oxpaHe okpyxarwlien cpegbl» onpegensetca [NpaButensctBoM Poccuiickon
depepauymn. MocTaHoBneHnemM MpaBuTtenbcTBa Poccuiickon depepauunm
oT 28.09.2015 Ne 1029 «O6 yTBEpKOEHUN KPUTEPUEB OTHECEHUSA OOBHEKTOB, OKa3bIBaAKOLLMX
HeraTMBHOE BO34ENCTBME Ha OKpyXatwLyk cpeny, k obbektam I, Il, Il n IV kateropuiny
yTBEPXKAEH Crnefyowmnn Kputepun: coop n obpaboTka CTOYHbLIX BOA B YacTW, Kacatollencs
OYUCTKM CTOYHBIX BOA, LIEHTPANM30BaHHbIX CUCTEM BOL4OOTBEAEHUS (kaHanusauumn) (c odbe-
MOM OTBOAMMBbIX CTOUYHbIX BoA 20 ThiC. Ky6. M 1 6onee B CyTKM).

OtpacneBast obnactb npumeHeHusi CnpaBoYHUKA onpedensieTcs U3 ero Ha3BaHus
«OumnCcTKa CTOYHbIX BOA, C UCMOMb30BaHMEM LEeHTPann3oBaHHbIX CUCTEM BOOOOTBELEHUS NO-
CeneHun, ropoacknx okpyrosy». Takum obpasom, obnactb NpUMeHeHus onpenenseTcs 3Ha-
YEHUSIMW CrieayoLmMx TEPMUHOB:

- CTOYHbIE BOAbI;

- OYMCTKa CTOYHbIX BOZ;

- LeHTpanM3oBaHHbIE CUCTEMbI BOOOOTBEAEHNS;

- noceneHns, ropoacKkne okpyra.

CornacHo nyHkty 19 crtatem 1 BopgHoro kogekca Poccuinckon ®Pepepauumn ot
03.06.2006 Ne 74-®3 cTOuHble BOAbl — AOXAEBbIE, Tanble, MHPUIbTPALMOHHbIE, MONMBOMO-
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€YHble, APeHaXXHble BOAbl, CTOYHble BOAbl LEHTPanNnM30oBaHHOW CUCTEMbl BOAOOTBEAEHMUS U
apyrne BoAbl, oTBefeHue (cOpoc) KOTOpbIX B BOAHbIE OOBEKTbI OCYLLECTBNSAETCA Nocne ux
NCNOSb30BaHMSA UM CTOK KOTOPbIX OCYLLECTBSETCA ¢ BO4OCOOPHOM nioLwaan.

CornacHo nyHkTy 23 cTaTtbn 2 denepanbHoro 3akoHa ot 07.12.2011 Ne 416-d3 «O
BoOoOCHabxeHnn n BogooteseneHnny (ganee — ®3 «O BogocHabxeHun n BOAOOTBELEHUM),
CTOYHbIE BOAbI LIEHTPAnNnM3oBaHHOW CUCTEMbI BOAOOTBEAEHUS - MPUHUMAEMble OT abOHEHTOB
B LIEHTpanu3oBaHHbIE CUCTEMbI BOAOOTBEAEHUS BOAbI, @ TAKKe OOXAEeBble, Tanble, MHUNb-
TPaUMOHHbIE, MONIMBOMOEYHbIE, APEHAXHbIE BOAbI, ECMN LIEHTpanM3oBaHHasi cuctema Bogo-
OTBeAEeHNs NpeaHa3HavYeHa ans npMema Takux BoA.

CornacHo nyHKTy 28 TOW Xe cTaTbU LieHTpanM3oBaHHasi cMctemMa BOAooTBeAeH s (Ka-
Hanu3auumn) — KOMMIIEKC TEXHOMOrMYECKN CBA3aHHbIX Mexay cobom MHXEHEPHBLIX COOpYXe-
HUIN, NpeAHa3Ha4YeHHbIX AN BOAOOTBEAEHMS.

CornacHo nyHkTy 1 ctatbn 2 ®3 «O BogocHabxeHun 1 BOOOOTBEAEHUN» abOHEHT —
dusmyeckoe nMbo pnanyeckoe nuuo, 3aknoymeLlee UM obsisaaHHOE 3aKI4YUTbL JOroBOP
ropsyero BoOAOCHabGXeHWsl, XONOAHOro BOAOCHaGXeHMs n (Mnu) 4OroBop BOLOOTBEAEHMS,
eaVHbIA JOroBOP XONO4HOro BOAOCHA0XEHUA N BOOOOTBEAEHUS.

BaxHO OTMeTuTb, 4TO, cornacHo NyHkTy 111 [paBun XonoaHOro BOAOCHAGXEHUS U
BOOOOTBEAEHMS, YTBEPXKAEHHbIX NocTaHoBneHneM [NpasutensctBa Poccuinckon degepauum
oT 29.07.2013 Ne 644, aboHeHTbl 06a3aHbl cobntogaTe TpeboBaHUA K COCTaBy U CBOMUCTBAM
CTOYHbIX BOJ, OTBOANMbLIX B LEHTPann30BaHHYIO CUCTEMY BOAOOTBELEHMUS, YCTAHOBIEHHbLIE
HacToswmmun [paBunamu, B LEeNax NpeaoTBpalleHnsl HEraTMBHOIO BO3OEWCTBUSA CTOYHbIX
BOA Ha paboTy LeHTpann3oBaHHON CUCTEMbI BOAOOTBEAEHMS.

CornacHo nyHkty 32 TOCT 17.1.1.01—77. «OxpaHa npupogbl. ['mapocdepa. icnonb-
30BaHue 1 oxpaHa Bod. OCHOBHbIE TEPMUHBI U ONpeaeneHnsi» O4YNCTKa CTOYHbIX BOg - obpa-
0©O0TKa CTOYHbIX BOA C LIENbIO paspyLUEHNS UNW yaaneHnsa N3 HUX onpeaerieHHbIX BELLECTB.

CornacHo 4actn 1 ctatben 1 ®egepanbHoro 3akoHa oT 06.10.2003 r. Ne 131-903 «O6
o6LWMX NPUHUMNAaxX opraHn3aunumn MecTHoOro camoynpasneHuns B Poccuinckon ®egepaummy»:

noceneHne — ropoackoe UM CernbCKoe NOCENeHmE;

ropoacKoe MoceneHne — ropog Unn rnoceriok, B KOTOPbIX MECTHOE CaMoOynpaBrieHne
OCYLLIECTBISETCA HaceneHnemMm HenocpeacTBEHHO U (MNKn) Yyepes BbIOOPHbLIE U UHbIE OpraHbl
MECTHOro camoynpaBneHus;

cenbCckoe noceneHne — OAWH UM HEeCKONbKO 0b6beanHEHHbIX obLuen Tepputopuen
CenbCKMUX HacemneHHbIX NMyHKTOB (MNOCENKOB, CeN, CTaHuL, AepeBEeHb, XyTOPOB, KULLIAKOB, ay-

J1OB N OPYrnX CelibCKNUX HaCeJiIeHHbIX I'IyHKTOB), B KOTOPbIX MECTHOE CamMoynpaBJieHNe OCy-



LLeCTBNSAETCH HaceneHnem HenocpeacTBEHHO U (Unn) yYepes BbIOOPHbIE W WHbIE OpraHbl
MECTHOro camoynpaBneHuns;

FOPOACKON OKPYr — rOpOACKOe MocCeneHue, KoTopoe He BXOAUT B COCTaB MyHULU-
nanbHOro panoHa u opraHbl MECTHOrO caMoyrnpaBreHnUsi KOTOPOro OCYLLECTBASIT NOSIHOMO-
YUK MO PELLEHMIO ... BONPOCOB MECTHOMO 3HAYE€HUS NOCENeHUst U BOMPOCOB MECTHOMO 3Ha4e-
HUA MyHULMNANbHOrO panoHa, a Takke MOryT OCYLLEeCTBNATb OTAEeNbHbIE rOCy4apCTBEHHbIE
NoNHOMOYNA, NepedaBaeMble opraHam MECTHOro camoynpasreHus heaepanbHbIMUM 3aKo-
HamMu n 3akoHamun cybbekToB Poccurickon ®epepauumn.

Taknum o6pasom, CrnpaBoYHUK pacnpocTpaHaeTcs Ha 06beKThI, ocyllecTensaowme o06-
paboTKy CTOYHbIX BOA C LENbo paspyLleHnst Unn yaaneHusi U3 HUX onpenerneHHbIX BeLWecCTB,
a Takke 0bpaboTky obpasyoLmMxcs B 3TUX npoLeccax ocagkoB, MPUMEHUTENBHO K CTOYHbIM
BOAAM, MPUHMMaeMbIM OT aBOHEHTOB B TEXHOSTOMMYECKM CBA3aHHbIE MexXay cobon MHXeHep-
Hble COOPYXXEHWUS, PacrnofioXXeHHble B MOCESIeHUAX pasfnYHbiX BMAOB, NpefHa3HaYyeHHble
ANnsa npyema, TPaHCNOPTUPOBKM U OYUCTKM CTOUHbLIX BOA, @ Takke AOXAEBble, Tanble, WH-
UnNbTpaUMOHHBbIE, MNOSIMBOMOEYHbIE, APEHAXHbIE BOAbI, NPUHUMAEMble B aHaNoOrM4Hble Co-
OpPYXeHUsl, NpeHa3HavYeHHble 4518 3TOW Lenu.

BaxxHbIM 06CTOATENBCTBOM SABMSETCHA pasrpaHUyYeHne O00BHEKTOB OYUCTHBLIX COOpYXKe-
HUA LEeHTPann3oBaHHbIX CUCTEM BOLOOTBEAEHUSA MOCENEHUSA NMOCENEHNN U rOpPOACKUX OKPY-
roB OT COOPYXXEHWUN OYMCTKN CTOYHbIX BOZ, 0Opa3oBaBLUMXCA MpU NPOU3BOACTBE MPOAYKUMM
(ToBapoB), BbINONHEHMM PAabOT N OKa3aHUK YCIyr.

OpHako, HopMaTMBHbIE NPaBOBbIE aKTbl HE codepxaT MHpopMaumm, Kotopasi No3Bo-
nvuna Obl KONMMYECTBEHHO pasrpaHnYnTb CUTyauumn, B KOTOpbix CnpaBoYHMK NPUMEHUM, NGO
He NPUMEHUM B NOA0OHbBIX CUTYaLMSsIX.

B OKB3[] (O6wepoccuickmin knaccuukaTtop BUMAOB SKOHOMUYECKON AEATENbHOCTU
OK 029—2001, BBegeH B gencrtBume noctaHoBneHnem [occtaHpgapTta Poccum oT 6 HOs16ps
2001 r. 454-ct) — kop 37.00 «C6Hop 1 o6bpaboTka CTOYHLIX BOAY.

B OKIA (O6wepoccunckmn knaccudumkaTop npoaykuum no Buaam 3KOHOMMUYECKOM
pesatenbHoctn OK 034—2007 (OKIA) (KMEC 2002) (BBepeH B gencteue npukasom depe-
panbHOro areHTCTBa No TEXHUYECKOMY PErynmpoBaHunio 1 meTtporiornn ot 22 Hosbpsa 2007 r.
Ne 329-cT)) k obnactn npumeHeHusa nmeet oTHoweHue ko 37.00.11.140 «Ycnyrn no ovncT-
Ke CTOYHbIX BOf, (BKNtoYasi ObITOBbIE M NPOMBbILLNIEHHbIE CTOYHbIE BOAbI, BOA4Y W3 MnaBaTesb-
HbIX GacCenHOB U T. 4.) C UCMOSb30BaHMEM (PU3NYECKUX, XUMUYECKNX U BUONOrM4ecknx me-
TOAOB, TaKUX Kak pasxuxeHue, npocemBaHne, ounbTpoBaHue, CeaMMEHTaUnNs N aHanorny-

Hble yCryruy.



O6e 3t dopMynMpoBKM MOryT ObITb MCNONb30BaHbl ANA onpegeneHns obnactu
onpegeneHna CnpaBoYHMKA TOSMbKO C OrpaHnyeHnem cdepbl UX NPUMEHEHUS OYUCTKON
CTOYHbIX BOA NOCENEHUN, rOPOACKNX OKPYroB TaK Kak:

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

- popmynuposka OKB3[l ogHO3Ha4HO BbIXOAUT 3a npefenbl CnpaBoYvHMKa, T.K. BKIO-
YyaeT B cebsa cbop CTOYHbIX BOA, a TakKKe OYUCTKY MPOMBILIIEHHbIX CTOYHbLIX BOA M LEnbIn
psag ycnyr B obnactu akcnnyatauum cMCTemM BOAOOTBEAEHUS.

Ha ocHoBaHWKM aHann3a HOpMaTUBHbIX JOKYMEHTOB M 3HAYeHUN TEPMUHOB, K cdepe
npumeHeHnsa Hactoswero CnpaBoYHNKA OTHECEHDI:

- BCE COOPYXEHUSA OYUCTKM CTOUHbIX BOA FOPOACKUX (XO3ANCTBEHHO-ObITOBbIX), LEH-
Tpanu3oBaHHbIX obLLecnnaBHbIX CUCTEM BOOOOTBEAEHUS, a Takke LeHTPanM30oBaHHbIX JMB-
HEBbIX CUCTEM BOLOOTBEAEHUA, NpeHa3HaYeHHble AN 9TOM Uenu B COOTBETCTBMM C MpPO-
€KTHOW JOKyMeHTauunen;

- OYUCTHbIE COOPYXKEHMSI MOHOMOPOAOB U ONN3KMX HUM MO CTPYKTYpE MOCENeHun, T.e.
COOpPYXEHNH, U3Ha4YanbHO NpefHasHavYeHHble KaK A5 OYUCTKM NPOU3BOACTBEHHbLIX CTOYHbIX
BOJ KpyMHOro rpagoobpasytowero npeanpusatusa (rpynnbl Npeanpustui), Tak U Ans OYUCTKU
CTOYHbIE BOA OT XWUNOW 3aCTPOWNKM, Harpyska Ha KOTOpble OT CTOYHbIX BOA LEeHTpanu3oBaH-
HOW CUCTEeMbl BOAOOTBEAEHMS JAHHOMO noceneHnst (ropoAcKoro okpyra), UM Ux COBOKYMHO-
ctn, npeBbiwaeT 50% (B rogoBOM UCYMCNEHUM) XOTA Obl MO OAHOMY M3 CrneaylLwmx nokasa-
Tenen:

- macca XIK (xumnyeckoe notpebneHune kucrnopoaa);

- Macca a3oTa aMMOHWUNHOIO;

- Macca gpocdopa pocaTos;

- 06BEeM CTOYHbIX BOA.

Mpn aTom npu onpegeneHmn macwtaba o6beKkTa B COOTBETCTBMM C ONpeaenieHnsIMum,
NPUHATBIMK B HacTosaweM CnpaBo4YHMKE, MPUHMMAETCS TOMbKO Harpyska, noctynatollasi co
CTOYHbIMKM Bogamu LICB noceneHus, ropogckoro okpyra.

OTHeceHne obbekTa Kk obnactu gencrems Hactoswero CnpaBoYHUKA HE O3HAYaET He-
BO3MOXHOCTb OTHECEHMS ero kK obnactu npumeHeHns otpacnesoro CnpaBoYyHMKa, K KOTOPO-
MY AaHHbIN 0OBbEKT MOXET OTHOCUTLCA. [JaHHbIN BOMPOC pellaeTca B COOTBETCTBMM C obna-
CTbiO NPUMEHEHNSA COOTBETCTBYIOLLEro CnpaBoYHMKA.

B HeoAHO3HaYHbIX CUTyaunaxX pekoMeHayeTCs Npu Bbldaye KOMMMEKCHOro 3Kosornye-

CKOro paspeluieHunda npnHnMaTtb pelueHune 006 oTHeceHun obbekTa k obnactam npuMeHeHunA



CnpaBO4YHMUKOB N NOJIHOTY NPUMEHEHUA UX NOMNOXEHUN K 06'beKTy Ha OCHOBE aHalnun3a BCeX

CYLLECTBEHHbIX (DaKTOPOB.

Pa3pen 1. Obwme cBegeHmMAa o6 o4YUCTKE CTOYHbIX BOA

UeHTparn3oBaHHbIX CUCTEeM BO4OOTBeAeHUA noceneHnmn

1.1 O6pa3oBaHue n oTBeAeHUe CTOYHbIX BOA

1.1.1 Bnabl CTOYHbIX BOA4 U CUCTEM BOAOOTBEAEHUS

Knaccudumkauma ctouHbix Bog (CB), npunatasa B Poccuu, npmuseaeHa B Tabnuue 1.1.

Tabnuua 1.1

Bwua ctouHbix BOA lNpoucxoxgeHne

XO03NCTBEHHO-ObITOBbIE  CTOYHbIE | B pe3ynbTaTte X03SMCTBEHHO-OLITOBOM AEATENBbHOCTU
BOAb! B XXWUMOM cekTope, obbekTax coumanbHO-KYNbTYPHOM
chepbl, Ha Bcex NpeanpuaTUAX (OT CaHy3noB, KyXOHb,

MeCT npunema nmn n T. I'I.)

Mpon3BOACTBEHHbIE CTOYHbIE BOAbI | B npouecce npon3BoacTBa TOBAapOB M yCryr

MoBEPXHOCTHbLIE CTOYHbIE BOAbI B pesynbTaTe BbinaaeHUs oXaewn, TasHUs cHera,

(moxoeBsble, Tanble, UHPUNbTPALU- | MONKM AOPOXKHBIX MNOKPBITUIA, MPU NCKYCCTBEHHOM BO-
OHHblEe, NMONIMBOMOEYHbIE, APEHAX- | AOMOHWXKEHUM, a TaKKe UHPUNbTPaALMM B KONNeKTope
Hble BOAbl, NPUHMMAaeMble B LIeH-
TPanu3oBaHHY CUCTEMY BOAOOT-

BeJeHNs)

B 3aBucMmMocTn oT cnocoba TpaHCNOPTUPOBKM MOBEPXHOCTHLIX CTOYHbLIX BOA Ha Tep-
PUTOPUM MOCENEHMIN U NMPOMBILLNIEHHbLIX 30H MPUMEHSIIOT obLlecnnaBHyto, pasaernbHyto, He-

MOJHYIO pasaenbHyo UNK NonypasaenbHy CUCTEMbl BOAOOTBeAEHN — cM Tabnuuy 1.2.



Tabnuuya 1.2 — Buagbl cuctem BogooTBeAEHUSA

Bupg cuctemsl OnwucaHue,
lNpeumyLecTBa HepocTtaTkn
BoOooOTBeaEHUA ycnoBua npuMeHeHuaA
O6wecnnaesHasa |lMpoknaabiBaeTcsa ogHa ObwecnnaBHble |O4veHb GonbluMe 3aTpaThbl

ceTb TpybonpoBoaoB, No
KOTOPOW Ha OYUCTHbIE CO-
OpPY>XEHUs TpaHCNopTUpPY-
IOTCS BCE KaTeropum cTo4-
HbIX BoA: ObITOBbIE, MPO-
N3BOACTBEHHbIE 1 MO-
BEPXHOCTHbIE (O0XAEBbIE,

Tanble n I'IOJ'II/IBOMOG‘-IHble)

CUCTEMbI OTBE-
YaloT BbICOKUM
TpeboBaHUAM
GnaroycTtpon-
CTBa Hacenex-

HbIX NMYHKTOB

Ha CTPOUTENBLCTBO CETEN
N HACOCHbIX CTaHLUUN,
OYMCTHbIX COOPYXXEHUN.
Mpw BbINyCKE YacTn CTOY-
HbIX BOA B BOOHbIN OO bEKT
(Npn ocagkax Hepac4eT-
HOW MHTEHCUBHOCTW) NPO-
NCXOANT 3arpsi3HeHne
pasbasneHHbimu CB.

B cunbHble goxam v na-
BOAKM HapyluaeTcs cTa-
ounbHas paboTa coopy-
XXEHUI OYNCTKN ropoaCKNX
CTOYHbIX BOA. Bblaenenune
3anaxoB yepes goxae-

NPUEMHbIE PeLLeTKM




Bupg cuctemsl

OnucaHue,

lNpeumyLiecTBa HepoctaTkn
BoOooOTBeAeEHUA ycnoBua npuMeHeHuaA
[MonHas pas- MpumeHsitoTCA OBE ce- C ToukuM 3peHna | bonee goporocrosiwas.
AernbHas TM — ropofckas kKaHanu- |oxpaHbl BogHbIX |[poknagka asyx n 6onee

3aums, B KOTOPYH MPUHK-
MalT XO3SAUCTBEHHO-
ObITOBbIE M AOMYLLEHHbIE K
npuemMy npou3BoOACTBEH-

Hble CTOYHbI€ BOAbI (VIX

0ObeKToB OT 3a-
rpsi3HEeHns pas-

JenbHble cucTe-
Mbl BOOOOTBEAEe-

HUA NMPU Hann4ynn

ceTen.

B crnoxuswencsa npaktuke
B 60OnbLUNMHCTBE CryYaes
AoXxaeBasa kKaHanusaums

HEe nMeeT OYUCTHbIX CO-

CMeCb UMEHyeTCs ropoa- | B UX cocTaBe OpYXXeHUI
CKMMW CTOYHbIMW BOOAMU, |LEHTpanM3oBaH-
(FCB)),  poxpgesas KaHa- |HbIX (MK 1no-
nmnsaums. B KpynHbIX NPO- | KarnbHbIX) OYUCT-
MbILUSIEHHbBIX 30HaXxX UC- HbIX COOPY>XEHUM
Nnosib3yT NPON3BOa- (Ha kaxxgon n3
CTBEHHbIE CETH. cuUcTeM) aBNs-
OnTumManbeHbl HE3aBMCUMO | HOTCS Hanbornee
OT KPYNHOCTU ropofoB B | 9PeKTUBHbBIMM.
KIMMaTun4ecKkux panoHax ¢ | He nponssogut-
00nbLLON MHTEHCUBHO- cs cbpoc He-
CTblO AOXAEN (HE MeHee | OYMLLEHHbIX ro-
80 n/c Ha 1 ra NpoAoImKN- | POACKMUX CTOY-
TenbHOCTbLIO 20 MUH Npu HbiX Boa. bonee
nepuoae ogHoKpaTHOro ctabunbHas pa-
npeBbiweHns 1 ron) 00Ta OYUCTHbIX
COOPY>KEHUN
HenonHas pa3- |MmMeeT nuwb ogHy nonHo- |MnHumaneHble | HeygoBneTBoputernbHoe

AernbHada

LEHHYI0 BOOOOTBOASILLYIO
CeTb — ropoAcCKyto KaHa-
nunsaumto. NoBepxHOCT-
Hble CTOYHbIE BOAbl OTBO-
ASTCA No foTkam, KioBe-

Tam v ap.

3aTpaTtbl Ha cu-
cTeMy BOAOOT-

BeJeHus

COCTOSsIHWE ropoacKoun

NHPPaCTPYKTYpbI




Bupg cuctemsl

BOJOOTBEAEHUSA

OnucaHue,

yCrnoBuWs MPUMEHEHUS

lNpeumyLiecTBa

HepoctaTkn

Monypasgenb-
Hasi cuctema Bo-

JooTBeaeHus

Wcnonb3yotesa ase Bogo-
OTBOASALLME CETU: NPOU3-

BOACTBEHHO-ObITOBas (ro-

OnTnmmnsauuns
3artparT Ha npo-

Knaaky ceTeun,

pofckas) n goxaesasi. o4ncTKa Hanodo-
B mecTax nx nepeceveHus | nee 3arps3HeH-
yCTpamBarloTCAa pasgenu- |HOM YacTu 4OX-
TenbHble KaMepbl, KOTO- | AEBOro U BCEro
pble (B 3aBMCUMOCTM OT Tanoro cToka
pacxoga) nepenyckaroT B | NPON3BOANTCA
ropoACKyH CETb NOBEPX- | COBMECTHO C ro-
HOCTHbIE CTOYHbIE BOAbI POACKMMM CTOY-
HbIMW BOAaMu Ha
COOPYXEHUAX
dunonormnyeckomn

OYUNCTKHN

B 6onbluMHCTBE KpynHbIX ropogoB Poccuinckon defepaumm kaHanmsaunsa noctpoeHa
Nno NPUHLUMMNY NOSMIHOW pasfenbHOM CUCTEMbI: O4Ha U3 ceTen NpefHasHayeHa ans OTBeeHuUs
FOPOACKNX CTOYHbIX BOA, Apyrasi — CNYXWUT ANsi TPaHCNOPTUPOBKN MOBEPXHOCTHBLIX CTOYHbIX
BOZ.

OpHako gaxke npu MNOMHbIX pasderibHbIX CUMCTEMax BOLOOTBEAEHUSA TOMbKO B TEOPUN
NOBEPXHOCTHbIE CTOYHblE BOAblI HE NPUHMMAKTCA B CUCTEMY T[OPOACKOM KaHanmMsauuu.
Ha npaktuke cpeaHerogoBon HeopraHM3oBaHHbLI AOMOMHUTENbHbBIN NPUTOK NOBEPXHOCTHOIO
CTOKa B CUCTEMY rOpOACKOM KaHanu3aumm coctaBnsaet 4 % — 7 % obuwero noctynneHus
CTOYHbIX BOA B cucTemy BogooTBeaeHus. OgHako B nepuoabl NPOaOMKUTENbHbLIX MHTEHCUB-
HbIX JOXOEW N NPU CHEroTasgHUM HeopraHM3oBaHHbLIA CPeoHECYTOYHbIA MPUTOK MOXET BO3-
pactaTb o 25 % — 40 % [1].

MoTepsBLUME TEPMETMYHOCTb M YaCTUYHO paspyLleHHble TpybonpoBoabl MOryT Anu-
TenbHOE BpeMS OO pa3MblBa rpyHTa 1 aBapum paboTtaTtb Kak gpeHaxkHble. [Mpyn 9TOM OHM co-
OMpaloT He TOSMbKO YTEeYKN N3 pacnonoXeHHOro Bbllle BOAOMNPOBOAA, HO U MPYHTOBLIE BOAbI.
Ha npakTuke Takke BCTpPeYarTCHa U fieMeHTbl NonypasgesibHoM CUCTEMBI, T. €. BPe3KU JOX-

AEBOWN CUCTEMbI B FOPOACKYK KaHanmM3auuio (Kak no npoekTy, Tak u 6e3 Hero), uenb KoTo-



pbIX — He AO0MYCTUTb 3aTONMEHUS OTAENbHbIX TEPPUTOPUI. HacTbl cryvyan OTKPbITUS FOKOB
ropoAcKon KaHannsaumm B CUMbHbIE NUBHU.

lMocTynneHne HeOpraHM3oBaHHOIO NPUTOKA B CUCTEMY FOPOACKON KaHanm3aumm Cusb-
HO 3aBMCUT OT BPEMEHU rofla U UHTEHCUBHOCTW BbiNaBLUMX OCaAKOB. [JHM MakcuManbHOro
NPUTOKa B rOPOACKYH0 KaHanmM3aumo — 3TO BCerda OHU 3aTsSKHbIX JOXAEN UM NMHTEHCUBHO-
ro CHeroTasHus.

Mpn cpegHerogoBoW BeNMYMHE HEOPraHW30BaHHOMO AOMOMHUTENBHONO NPUTOKA, CO-
crtaBnsowen obbi4HO Ao 10 % oT obLuero NOCTYNMAEHNA CTOYHbIX BOA, B CUCTEMY FOPOACKOM
KaHanusauun, ero Jons B nepuoabl NpoAoSKUTENbHBIX MHTEHCUBHLIX OOXAEeW Bo3pacTaeT
0o 25% — 40 % [1]. Yem Hwxe yaenbHoe BogonoTpebneHne, TeM Bbille CTaHOBUTCS A0ONSA
HeopraHM3oBaHHOrO NPUTOKA B OHU MaKCUMAarbHOrO MPUTOKA: YYTEHHbIA MPUTOK CHWXaeTcs,
a HeopraHM3oBaHHbIN OCTAETCH HEM3MEHHbIM, TaK Kak 3aBUCUT OT MPOTSHKEHHOCTU, COCTOS-
HWA ceTn, AKCnyaTaunoHHbIX MPUEMOB, HO HE OT YY4TEHHOro pacxoaa.

CTo4Hble BOAbI, OTBOAUMbIE CUCTEMOWN rOPOACKON KaHanusaumm, BKIoYaoT B cebs:

- CTOYHbIE BOAbI, MPMHMMaeMble OT abOHEHTOB, 3a COPOC KOTOPbIX B3MMaeTCcs nnaTa;

- OOMNONHUTENbBHBLIN MPUTOK OT OOBLEKTOB CUCTEMbI BO4ONPOBOAHO-KaHANN3aLUNOHHOMO
xo3ancrtea (MoryT cbpacbiBaTbCcs 6€3 B3MMaHUA nNnathbl);

- HeopraHn3oBaHHbIN NPUTOK, nonagatowmn B LICB B BMAEe NOBEPXHOCTHOrO CTOKa U
FPYHTOBLIX BOA, a Takke COpoC HeydTeHHOW (HeonsiayeHHoW) BoAbl, NOTpebneHHon yepes
He3aKOHHble Bpe3ku, 6e3 cyeTumkoB, NMMBO NONYYEHHOW HE U3 LIeHTPanM30BaHHbIX NCTOYHU-
KOB BOOOCHabXeHus1, He y4nTbiIBaeMbiX B OnnaTte 3a BOOOOTBEAEHNE.

B cuctemy goxgeBon (IMBHEBOW) KaHanM3auum nNocTynatT NOBEPXHOCTHbIE BOAbI Kak
C cenuTebHbIX TEPPUTOPUNA, Tak U NNOLLAA0K NPOMbILLSIEHHbLIX NPEANpPUSATUA U UHbIX Npea-
NPUSATUIA N OpraHM3aLunin, KoTopble ABMATCS aboHEeHTaMu opraHM3almi, OCYLLECTBNSAOLWNX
BOOOOTBEAEHNE.

MpaHb Mexay NOBEPXHOCTHLIM CTOKOM C TEPPUTOPUIA, KOTOPbIE SIBNSAIOTCA €CTECTBEH-
HbIM MCTOYHMKOM NUTAHUS rmaporpadunyeckon cetTu NnoceneHni, n CTOYHbIMM BOogamMu, KOTO-
pble OOSMKHbI OTBOAUTBCA M OYULLATLCS, OYEeHb YCrOBHA. [MOBEPXHOCTHBIMU CTOYHbIMU BO-
AaMN SABMSETCS 3arpsi3HEHHbIA NOBEPXHOCTHBIA CTOK C FOPOACKUX TEPPUTOPUN, OTIMYalo-
LLIMXCS 3HAYUTENbHbIM COAEPXKaHMEM 3arpsA3HSAIOLLNX BELLECTB, T. €. OT NPOMbILUIEHHbIX 30H,
pPanoHOB MHOTO3TaXXHOW >KMUMOW 3aCTPOMKN C MHTEHCMBHbLIM OBWXXEHMEM aBTOTpaHCnopTa U
neLwwexoaoB, KPYNHbIX TPAHCNOPTHLIX MarncTpanemn, TOProBbixX LLEHTPOB, a Takke C TeppuUTo-
PUN NPOMbILLIIEHHBLIX U CENbCKOXO3ANCTBEHHbLIX NPeanpuaTuin. B To e Bpems NoBEpPXHOCT-
HbIA CTOK TEPPUTOPUIN HaceneHHbIX NYHKTOB, HE NOABEPraloLLMXCa aHTPONOreHHOMy BO34eN-

CTBUIO, 3arpA3HeH CyLeCTBEHHO MEHbLLE.



1.1.2 MHoroneTHAA AUHaAMUKa BoOaoOOTBeAeHUSA

B HaceneHHbIX NyHKTaX, Kak NpaBuSio, OCHOBHAs 4YacTb pacxoda CTOYHbIX BoA obpa-
3yeTcHa OT XO3AMCTBEHHO-ObITOBOM AEATENbHOCTM HaceneHnsa (Kak B gomax, Tak n Ha pabo-
ynx Mectax). O6LLenpuHATO oueHMBaTb €ro BEMWYMHOW yAEeNbHOro BOAOOTBEAEHUS, NUT-
pos/yernoBeka B cyTku. [TockonbKy yyeTy nogsepraeTca norpebnaemasa BogonpoBogHasa BO-
Aa, TO Yyalle oueHMBalT yaenbHoe BogonoTpebneHne (XoTa mexagy 3TUMM MOHATUMAMMU Cy-
LLIeCTBYET BblLLeonucaHHas pasHuua).

YpenobHoe BogonoTpebneHne 3aBUCUT OT pasnnyHbiX aktopoB. K paktopam, Bnus-
IOWNM Ha yBenuyeHve BOAOMNOTPeObneHusi, OTHOCATCA: BbICOKas HapyXHas Temnepartypa
BO3yxa, pa3Mmep nocerneHns, BbICOKMA YPOBEHb XU3HU, OCHALLEHHOCTb ropsyYnM Bo4oCHab-
XXeHueM, pasBuTme NPOMbILIIEHHOCTU, JaBreHne B ceTu, yTedkn ns cetn. K dpaktopam, Bnu-
ALWUM Ha YMeHbLUeHe BoaonoTpebneHns, OTHOCATCA: 4edULMT BOAbl, BbICOKAs OCHaLLEeH-
HOCTb BOZOCHETYMKaMN, perynupoBaHve AaBneHns B CeTU, BbICOKast CTOMMOCTb BOAbI.

OnHamnka BogonoTpebneHna 3a ABa 25-neTHUX OTpe3ka BpeMeHu 3a nocnefHue
50 neT xapaktepusyeTca npssMO NPOTUBOMOSIOXHO. B coBeTckui nepuog sogonotpebneHve
HacereHHbIX NMYHKTOB HEYKNOHHO HapacTano. NpuynHon 3Toro 6bin poCT HaCeneHHbIX MyHK-
TOB, a TaKXe yBefMyeHne J0NY KaHanM30BaHHbIX TEPPUTOPUINA, POCT NPOMbILLITIEHHOCTH, yBe-
nnyeHne rakTU4eckoro BoAoNOTpebeHnst B yCNOBUAX OTCYTCTBUSA ydeTa BOAbl, a Takke no-
YTU NOBCEMECTHbIE YTEYKM B ObITY Yepes3 HencrnpasHble Bogopas3bopHble npubopsl. B Havane
1990-x roqoB, HEHAOOMIO yAepXXaBLUNCb HA AOCTUIHYTOM YpOBHe, obLiee BogonoTpebneHune
B HACENEHHbIX MyHKTaxX CTano cTpemuTtenbHo (Ha 4 % — 5 % B roa) cokpawarbces. MNpuyun-
HaMW SABUNUCHL Kak pe3koe nageHue NpoMbILLIEHHOro NPOU3BOACTBA, TaK CHWKEHWe yaenb-
HOro BogonoTpebneHns B 6bITy.

K HacTosdwemMy BpeMeHU (haKkTop CHMXKEHUS NPOM3BOACTBA YXXe B OCHOBHOM mcyepnan
cBoe BnusiHMe. Ho cHmwxkeHne BogonoTpebnenus, npumepHo Ha 2,5% — 3,5 % B roa, npo-
aormkaeTcsa. Tenepb yXe ero NpuYMHOM SBMSETCA MMEHHO U3MEHeHWe yaenbHOro BoAono-
TpebneHus, nponcxoasiuee BCrneacTaue:

- OCO3HaHHOW 3KOHOMMUMW BOAbl HAceneHWeMm Tam, rge YCTaHOBMEHbl KBapTUPHbIE BO-
A0CYETUYMKN (B COBOKYMNHOCTU C PE3KMM POCTOM CTOMMOCTM BOAbI);

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

- perynupoBaHus HarnopoB B CeTU, OCYLLEeCTBNAeMoro opraHmsauusammn BKX.

CHmxeHne BogonoTpebneHns Hanpsamyro oTpaxaeTca Ha  BOAOOTBELAEHMM.

Mo paHHbIM Pocctata P® B uenom no Poccunckon depepaumm cpefHUn pacxoq CTOYHbIX
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Boa B LICB cHuauncsa ¢ 1995 r. no 2013 r. ¢ 42,3 0o 28 mnH M3/cyT, T. e. 6onee Yyem Ha 1/3.
B KpynHbIX ropogax cHmkeHune bbino 6onee BbipaeHHbIM 1 gocturano 50 %.

BooooTtBeaeHne no cucteMe OOXOEBOM KaHanusauum ornpegenserca cneayrowumm
drakTopamu:

- OXBATOM FOPOACKUX TEPPUTOPUN KOMNSNEKTOPHOW CETbI0 CUCTEMbI JOXOEBOW KaHanu-
3auuu;

- XapaKTepucTukaMmn TeppuTopun (Aonsa BOLOHENPOHULAEMbIX MOKPbITUN, FPYHTOBbIX
NOBEPXHOCTEN, ra30HOB U T. M.);

- fonen NOBEepPXHOCTHOro CTOKa, MPUHMMaeMoro (NocTynawLllero) B CUCTEMY ropoa-
CKOW KaHanusauuu;

- KNnUMaTn4ecknmm akropamu.

Kak no ycrnosusam obpasoBaHusi, Tak U MO CTEMNEHN 3arpsi3HEHHOCTW pPa3nnyatoT:

- JOXOEeBOW CTOK;

- Tanbl CTOK;

- MONIMBOMOEYHbIE CTOYHbIE BOAbI.
1.1.3 3arpsi3HeHUsi CTOYHbIX BOA, NOCerieHnn
1.1.3.1 3arpsi3HeHUs ropoACKUX CTOUYHbIX BOA

CTO4HbIE BOAbI NOCENEHUN 3arpsi3HeHbl, Npexae Bcero, B pesynbTaTte X03aNCTBEHHO-
OblTOBOM AeATENbHOCTM HaceneHund. Takke npnbnuantensHo 20 % — 40 % CTO4YHbIX BOS,
noctynaeT oT aBOHEHTOB, HE OTHOCALLMXCS K XUITOMY hoHAY .

OCHOBHYIO Maccy BeLLEeCTB, NPUCYTCTBYIOLWNX B CTOYHbBIX BOAAX, COCTABNAT OpraHu-
yeckme coeunHeHns. B CTOYHOW BOAE NPUCYTCTBYIOT COTHW OTAENbHbIX BewecTB, bonbLuas
YacTb KOTOPbIX MAEHTUMUUMPYETCA Kak 6erku, xupbl 1 yrnesogbl. [1pyuMeHuTeneHO K 3aga-
YaM OYMUCTKM CTOYHbIX BOA, COAEpXaHWe OpraHUYeckux 3arpsa3HeHUN U3MepstoT Konude-
CTBOM KMCNOPOAa, pacxoQyeMOro Ha MX OKUCMeHWe B xode NpOoBedeHUs aHanuTUyeckoro
onpeaeneHus:

- B bnoxummnyeckom npouecce — BenuumHon BIK (buoxnmumyeckoe noTpebneHune
kncrnopoga). cnonbaytot nokasatenu BlMKs n BlMKnonw, onpeaensemsie nocne 5 n 20 cytok
MHKyOaummn cooTBETCTBEHHO. Ha npakTuke ncnonb3yoT, Kak npaBuno, nokasatenb bl1Ks, oa-
HakKo, HopMunpoBaHue npoussoauTcsa B BennunHax blMKnony;

- B XumMm4yeckom npouecce — senudmnHon XK (xmmumyeckoe notpebrneHme Kucrnopo-

na).
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CoeaunHeHna asoTta n docdopa onpeaenstoT Kak B popmax MMHepanbHbIX coeanHe-
HWUI, Tak 1 B popmax obuiero asota m obuiero dpocdopa (B 0OTEHECTBEHHON NPaKTUKE OYEHb
peako).

CT1ou4Hble Boabl noceneHun (kak MCB, Tak n NMNCB) 3Ha4YnTENbLHO 3arpsi3HeHbl BakTepu-
AMU, BUpyCaMu, NPOCTENLLUMMW OpraHn3MamMu, cpean KOTopblX MOryT NpUCyTCTBOBaTbL BO30Y-
ANTENN onacHblx 3abonesaHun.

"opoackune CToYHble BOAbl COOAepXaT COTHU COEAUHEHUN, U3 KOTOPbIX C TEXHOMNOrn4e-
CKOWM M 3KONOMMYECKOM TOYEK 3peHUs, C y4eToM pasbaBreHusi, 3Ha4yeHre nvetoT He bonee 30
(0B60BLLEHHbIN NepeyYeHb KOHTPONMMPYEMbIX Ha NPakTUKe 3arps3HEeHWn CTOYHbIX BOL NpuBe-
AeH B Tabnuue 3.3, pasgena 3,). PesynbTaThl aHanm3a akTMyecknx AaHHbIX Mo 3arpsi3HeH-
HOCTW CTOYHbIX BOA NpuBeAeHbl B 1.3.8.

Mpwn, kasanock Obl, BIM3KNX YCNOBUSX MPOUCXOXKOEHUSA HE CyLLLeCTBYeT ABYX NOTOKOB
"CB oguHakoBoro coctaBa. Pasnnuuns Bbi3aBaHblI:

- NPMEMOM (UNn OTCYTCTBMEM MpMEMa) NOBEPXHOCTHbLIX CTOYHbLIX BOA B CUCTEMY KaHa-
nm3aumu;

- YpPOBHEM 61aroyCcTponcTBa XMnoro hoHaa NOCeneHnn;

- BEMMYMHOW yaenbHOro BogonotTpebnenuns;

- COCTaBOM NPOU3BOACTBEHHbLIX CTOYHbIX BOA;

- UHTEHCMBHOCTbIO MH(pUNbTpauum B Tpybonposoabl (NMnbo akchunbTpaumm na Tpydo-
npoBOAOB);

- AONEeN KOHLUEHTPUPOBAHHbIX MOTOKOB (3aBO3 M3 BbIrpeboB aBTOTPAHCMNOPTOM, BO3-
BpaTHbIe NOTOKN OT 06paboTkn ocaaka).

BaxkHas pacuyeTHas BenuunHa — yaenbHoe KONMMYECTBO 3arpsi3HALLIMX BELWECTB, Mo-
CTynawLmx oT ogHoro xutens (cm. Tabnuuy 1.3) [2]. DTOT NokasaTenb UCNONb3YHT, B YacCT-
HOCTW, Npu pacyeTax (Korgaa OOCTOBEpPHble (pakTuyeckne OaHHble O CTOYHOW BOAE OTCYT-

CTBYKOT U N3BECTHA TOJIbKO YNCITEHHOCTb HaCeJ'IeHI/IFI).

Tabnuua 1.3 — 3arpsi3HEHHOCTb CTOYHbIX BOA, U3 pacyeTa Ha OCHOBE yAenbHOro KonmyecTsa

3arpssHSIOLLMX BELLECTB, NPUXOASALLUMXCSA Ha OHOTO XUTens

KonnyecTBo 3arpsasHALLNX .
KoHueHTpauus 3arpsasHeHni

MokasaTenb BELLECTB Ha OHOIO XUTens, .
B CTOMHOW BoAae, Mr/n **
r/cyT *
B3BeLleHHble BellecTBa 65 217
BlMKs HeocBEeTNEHHOW XNOKOCTU 60 200
A3oT obwui 13 43
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KonunyecTBo 3arpsAsHALLNX 5
KoHUeHTpauus 3arpsisHeHUI
MokasaTtenb BELLLECTB Ha OOHOrO XuTens, 5
B CTOYHOW BoAe, Mr/n **
r/cyT *

A30T aMMOHUNHBIX cornen 10,5 35
docdop obwmn 2,5 8
docdop ocartos P-PO4 1,5 5

* [pn obecneveHHocTn 85 %.

* [pn HopMe BogooTBeaeHns 300 n/yen B CyTKW.

Mpon3BoanTENBHOCTb OYMUCTHBIX COOPYXEHWA MO MOCTYNatoWUM OpraHN4Yeckum 3a-
rPA3HEHUAM MPUHATO OUEHMBaTb BENIMYMHOW 3SKBMBANEHTHOro 4ucra xutenen (I4HXK).
3a O4YX npmHMmaeTca macca opraHudeckoro 3arpsasHeHns no BlKs, pasHas 60 r O (popmy-
na pacdeta — cMm. pagen 1.5). B EC aTy xapakTepuctuky MCnonb3yoT Ans uenen HopMupo-
BaHWs.

C noHatnem S4X cBsizaHa BaKHasi 3aKOHOMEPHOCTb (hopMUpoBaHUsA Harpy3kmn Ha OC
"CB: cHWxeHue pacxofa CTOYHbIX BOA, BbI3BAHHOE TOSIbKO SKOHOMUWEWN BOAbI, HE NPUBOANT K
YMEHbLUEHNIO Harpy3ku no 3arpasHsiowmnm Bewectsam Ha OC, a NUWb K YBENUYEHUIO KOH-
LeHTpaumn atux sarpssHeHnin. 3a 20-25 net cHmkeHna nputoka Ha OC CB peanbHoe cHu-
XXEHWe Harpysku rno 3arpsisHeHuUsIM NPOU3OLUSO TOMBbKO 3a CYET 3aKpbITUA MPOMbILLIIEHHbIX
nNpeanpusaTUiA B HAacCENEHHbIX NyHKTaXx.

Hapsagy ¢ nsmepsaembiMn BENMYMHAMM 3arps3HEHHOCTU CTOYHbIX BOL, OHU XapaKTepu-
3yl0TCA Hanuunem rpyboancnepcHbIX MexaHU4Yeckmux npumecen: otbpocos n necka. Ix konm-
4YeCTBO B CTOYHbIX BOAAX HE N3MEPSIETCH B BUAY NPAKTUYECKOM HEBO3MOXHOCTWN afleKBaTHOIo
npob6ootbopa. KonnyectBo aTuX 3arpsa3HEHUN BbIHY>XAEHHO onpegenseTrca nyteMm namepe-
HUA NX (PaKTMYECKN YNOBIEHHbIX 0OBHEMOB, YTO HEe BKMNOYaeT B cebs yacTb 3arpsisHeHun,
He 3afiepXXaHHbIX Ha CTaguu NpoueXMBaHUs U OTAENEeHNs necka.

3arpsasHsowme BewecTBa XO35IMCTBEHHO-ObITOBOIO MPOUCXOXOEHUS, OTHOCUMbIE K
TM BOCB, obpa3syoTca He TONbKO B XXWMOM CEKTOpe, a ApYyrue 3arpsisHsaiolwmne BelwecTBa
(ycrnoBHO HasblBaeMble B HacCTOSLWEM CrNpaBOYHUKE TEXHOrEHHbIMU 3arpsi3HEHNAMUN) —
He TONbKO Ha MPOU3BOACTBEHHbIX NPeanpusaTusx. [JaHHble aHanuM3a CTOYHbIX BOA OT XWSOro
cekTopa [3] nokasbiBatoT, YTO B X COCTaBe ONpeaensitoT BECbMa CyLLIeCTBEHHbIE KOHLEHTPa-
unn HedptenpoayktoB (Macna kocmeTudeckmx cpencts), CMAB, deHonos (B ToOM 4ucrne u
€CTEeCTBEHHOIO MPOUCXOXAEHUS).

McToOYHMKaMM NOCTYMMNEHUS TSHXKENbIX MeTanmoB (MUKPO3NIEMEHTOB — Meau U LMHKA) B

ObITOBblE CTOYHbIE BOAbI SBAAETCHA UX n0Tpe6neHme C nuLen, a Takke B CcoCTaBe BUTaAMU-
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HoB. Kpome TOro, LUMHK, Meb, a TakkKe XPOM KOHTaKTUPYIT C BOAONPOBOAHOM BOLAOW KaK Ma-
Tepuanbl BHYTPEHHUX NOKPbITUIA TPYD (UMHK), COCTaBHble 4acTu natyHun (Meab W UMHK), U3
KOTOPOW U3roTOBSIEHbI CMECUTENN N pasfiMyHble ApyrMe YCTPOMCTBA Ha BHYTPEHHUX CeTaAX
BOOOCHAOXeHMs1, a TakKe BHELLHME NOKPbITUA BOLOPA3bOPHbLIX YCTPONCTB U OPYTNX 3NEMEH-
TOB (XpOMm).

Takke Tspkenble MeTansibl MOryT B CyLeCTBEHHbIX, OTHOCUTENbHO [MOKps6xos KONMYE-
CTBax, HaxoAuTCHA B BO4OMNPOBOAHOW BOAE, YTO HE MPOTUBOPEYUT CaHUTAPHbIM HOpMaM, KO-
TOpble Ha Heckonbko nopsakos (No mean — B 1000 pas) Bbiwe gaHHbIX MOK. Ha npaktuke
NOBbILLEHHbIE KOHLIEHTpaLUUM TakMX BewecTB B NUTbEBOW Bode 0OycrnoBneHbl Bonblien va-
CTbl0 MX €CTECTBEHHbIM NPUPOAHBIM COAEPXKaHNEM.

C npupogHon BOAOW B 3HAYMTENbHbIX KONMYECTBax MOryT MOCTynaTb Takue BeLle-
CTBa, KaKk Medb, UMHK, MapraHew, antoMUHUI, xenes3o. Tspkenble MeTannbl MOryT NocTynaTtb
B NMOBEPXHOCTHbIE WUCTOYHMKM C HApPYLUEHHbIX WU MPUPOAHbLIX NaHgwadToB, 0COBEHHO npu-
YPOYEHHbIX K BNM3KoMy 3aneraHuio KopeHHbIX nopog wnu xun. CogepxxaHue xenesa B nog-
3eMHbIX BOA4ax B 3HAYMTESbHbIX KONIMYECTBAX XapaKTepHOo Afist 60MbLwon YacTu Tepputopumn
Poccuinckon ®epepaunn.

Takke CyLWeCTBEHHbIE KONMMYECTBA BbILLIEONUCAHHbBIX 3arpPA3HAILWNX BELECTB nona-
AaloT B CTOYHbIE BOAblI HA MUKPOMPeAnpuaTUAX, 3aHMMarLWmnxca 6bIToBbIM 0BCnyXnBaHnem
HaceneHusl, B TOM 4nCrie B aBTOPEMOHTHbIX MaCTEPCKMX, NpPayvyeyHbiX, XMMYNCTKaX, Meaun-
LMHCKMX N Y4EOHbIX yYPEXOAEHNNAX, HA KOTOPbIX HE MOTYT OblTb NPMMEHEHbLI METOAbLI NOKarb-
HOW OYUCTKN.

M HanpoTuB, CTOYHblEe BOAblI O4EHb MHOMMX abOHEHTOB, HE OTHOCSLLMXCS K XKUIOMY
doHAy, B 3HAYUTENbHOM CTeneHn (PopMUpPYyTCS B OCHOBHOM B pesyrbTaTe XO35MCTBEHHO-
ObITOBOW AEATENBHOCTM, aHANOMMYHON XNNOMY POHAY.

[na cTOYHbIX BOA, 06LEeCnNaBHbIX U NIMBHEBLIX CUCTEM BOLOOTBEAEHUS (@ Npu Bbipa-
YXEHHOWN UHUbTpaunMm — n Ans 6bITOBbIX CUCTEM BOAOOTBEAEHUS) PA3fNIUYHbIA BKNag Tex-
HOMEeHHbIX 3arpsi3HeHUn obycraBnMBaeTCs TakkKe NMPMEMOM MOBEPXHOCTHLIX CTOYHLIX BOJ,
KOTOpble HE TOSIbKO CoAepKaT TakMe XxapakTepHble 4S5l NMOBEPXHOCTHOIO CTOKa 3arpA3HeHus,
Kak B3BELUEHHble BeLLecTBa M HeE(PTENPOAYKTLI, HO U MOTYT coaepXaTb psg MeTannos, oby-
CNOBJIEHHbIN NX MOBbIWEHHLIM COAepPXaHNEM (reOXMMMUYEeCKin oOH) B NOA3EMHON (FPYHTO-

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

OCHOBHbIMM 3arpsI3HSIIOLLMMUN KOMMOHEHTaMM MOBEPXHOCTHOIO CTOKa, hopMUpytoLLe-

roca Ha cenuTebHbIX TEePPUTOPUAX noceneHnn, SBNAKTCS npoAyKTbl 3p031N NOYBbI, CMbIBa-
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eMble C ra3oHOB W OTKPbITbIX FPYHTOBbLIX MOBEPXHOCTEN, Mbifb, ObITOBOW MYyCOp, BbiMbiBae-
Mbl€ KOMMOHEHTbI JOPOXHbIX MOKPbITUA N CTPOUTENBHBIX MaTepuarnoB, XPaHALLMXCA Ha OT-
KPbITbIX CKMaACKMX nriowagkax, a Takke HeddTenpoaykTbl, nonajatwlime Ha MOBEPXHOCTb
Bogocbopa OT aBTOoTpaHcMNopTa U Apyron TexHukn. Cneundumyeckue sarpasHsowme Komno-
HEHTbl BIHOCATCSA MOBEPXHOCTHLIM CTOKOM, KaK NpaBusio, C TEpPUTOPUIA NPOMbILLNIEHHbIX 30H
Unu nonagatT B HEro U3 NpU3emMHon atmocdepsb!.

B oToenbHbIX HaceneHHbIX NyHKTax, B OCOGEHHOCTU B KYpOPTHbIX ropodax tora Poc-
CUM1, NO MPUYNHE HELOCTAaTOYHOIO Pa3BUTUSA CETU FOPOACKON KaHanu3auumn, B CUCTEMbI SOXK-
AEBOW KaHanu3auumn ocyLLecTBnseTcs COpoc XO39NCTBEHHO-ObITOBbIX CTOYHbIX BOA.

B MNCB moryt nonagatb crneunduyeckne sarpsisHeHUsi, CMbIBaeMble C TEPPUTOPUMN,
npuneravWwmx K NPOMbILLMEHHbIM MPeanpuaTnam (HO MM He NpuHagnexawmx), a Takke
CTOYHble BOAbI psiia NPOM3BOACTB, HE pa3peLleHHble 6e3 OYUCTKN K MpUeMy B JOXAEBYIO CU-
CTeMy BOAOOTBEAEHMS, Takne Kak aBTOXO3SNCTBa, aBTOMOWVKMK, NpeanpusaTus obLlecTBeHHO-
ro nNuTaHua n 6oiToBOro obenyxmeaHusa. B page noceneHun, Tam, rge 9TM HeQonyCTUMbIE
NPaKTUKN NOMY4YMin pacnpocTpaHeHne, a Takke Npyu HeyAOBMEeTBOPUTENBHOM CaHUTAapPHOM
COCTOSIHMM BOL4OCOOpPHLIX BaccenHoB ypoBeHb 3arpsisHeHHocTH [NCB cneundunyecknmmn kom-
NMOHEHTaMM 1 N0 MUKPOBMONOrMYECKMM NokasaTenam npubnumxaeTcsa K nokasaTensam 3arpsis-
HeHus1, xapaktepHbim anga NCB.

Bce 3arpssHsowme BelwecTsa, NpMCyTCTBYHOLWME B MOBEPXHOCTHOM CTOKE NMOCESEHUN,
pasgensioT Ha:

- MUHeparnbHble U OpraHu4eckne NpuMMecu eCTeCTBEHHOro NpoUCXoXxaeHus, obpasy-
owmecs B pesynbtate abcopbumm ra3oB n3 atmocdepbl U NPy 3p03nK NOYBbI, B TOM YMCne:
pacTBOPEHHbIE OpraHMYecKne U MMHepanbHble BELEeCTBa, a Takke rpyboamcnepcHble npu-
Mecu (4acTuubl Necka, rMnHbl, rymyca);

- BELEeCTBa TEXHOINEHHOro NPOUCXOXAEHNSA B pasnnyHoM ha3oBO-AMCMEPCHOM COCTO-
AHUKN: HedpTEenpoayKTbl, BbIMbIBAEMbIE KOMMOHEHTbI JOPOXHbIX MOKPbITUN, COeAMHEHUS TS-
xenbix metannos, CMAB n gpyrme KOMNOHEHTbI, NepeYeHb KOTOPbIX 3aBUCUT OT Npodouns
npeanpusaTUii MECTHOW NPOMbILLIIEHHOCTY;

- bakTepumanbHble 3arpsi3HEHMs, NOCTyNaLwme B A0OXKAEBYH KaHanM3awumo npy Heygo-
BNETBOPUTENbHOM CaHUTAPHO-TEXHUYECKOM COCTOSIHUM TEPPUTOPUN U KaHaNU3auMOHHbIX
ceTemn.

YcpeaHeHHbIe JaHHble NO yAeNbHOMY BbIHOCY €CTECTBEHHbIX NPUMECEN C AOXOEBbIM
CTOKOM C TeppuTopun 60nbLUMX ropoA4oB NpW NAOTHOCTM Hacenenud, 6nuskon k 100 yen/ra,
a TaKkke CpeaHUX 1 MarnblX ropodoB C COBPEMEHHbBIM YPOBHEM GnaroycTponcTBa NpmMBeLeHbI

B Tabnuue 1.4 [4].
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Tabnvua 1.4 — YaenbHbIA BbIHOC €CTECTBEHHbLIX MPUMECEN C FOPOOCKMX TEPPUTOPUIA

3arpssHsoLWmMe KOMMOHEHTDI YaenbHbI BbIHOC, Kr/(ra-roq)

B3BelleHHble BellecTBa 2500 Y

Opl'aHI/I‘-IeCKVIe BeLlleCcTBa Mo nokasaTtendam.

- XMK 1000
- BMK2o 140
HedTenpoaykrbl 40
BroreHHble anemeHTbI:

- coenHeHus asoTa 6

- coegmHeHus docgopa 15

D Ona manbix M cpedHux ropodoB CO CTapOil ManodTaKHOW 3aCTPOMKOW U HEeLoCTaTOYHbIM
ypOBHeM 6naroyCcTponcTBa YCPeAHEHHbIV yaerbHbIN BbIHOC B3BELLEHHbIX BelecTB Ha 20 % 6onb-
we.

Mo ocTanbHbIM NOKasaTensam nNpu oTNNYMM cenuTebHon NNOTHOCTM OT BenuumHbl 100 Yen/ra uc-
NoNb3yHT MonpaBoYHbIA ko3adpduunenT, paeHbin /100, roe M — cenutebHas NNOTHOCTb Hacene-

HUSI paccMaTpuBaemMoro obbekTa.

XapakTepHblM M Hanbonee onacHbIM A4S BOOAHbLIX OOBbEKTOB ABNSAETCH 3arpsisHeHue
NOBEPXHOCTHBLIX CTOYHbIX BOA HeddTENpPOAyKTaMu, Kak npaBuno, copbupoBaHHbIMM Ha B3Be-
LLUEHHbIX BeLlecTBax.

Pasbpoc 3HaveHunn 3arpsasHeHHocTu [NCB ropoackmx noceneHum no OCHOBHbIM 3a-
rPA3HSAIOLWNM KOMMOHEeHTaMm ropasgo 6onble, yem y NCB, n moxeT gocturatb ABYyX nopsag-
KOB.

Ha 3arpsasHeHHocTb [NCB B CTOPOHY NOHWXEHUS BNUSET NPUTOK MHPUNbTPALNOHHBIX
N OpeHaxHbIX BOA (Tak Ha3blBaeMbli COOCTBEHHbLIA pacxod Komnekrtopa). OTu BOAbl, Kak
npasuno, cnabo 3arpsiaHeHbl. [1o nverowenca NHpopmMmaunmn, MHTEHCUBHOCTb 3TOrO NMPUTOKA
TakoBa, YTO B Nepuog Joxaen mManon MHTEHCUBHOCTUM OH CrnocobeH B HECKONbKO pa3 pas-
0aBnsATb 3arpsi3HEHHbIE MOBEPXHOCTHLIE BOAbI [5]. MNMponcxoxaeHne cobCTBEHHOMO pacxoaa B

3HAYUTENBbHOWN CTENEHN CBA3AHO C APEHUPOBAHMEM yTEYEK U3 CUCTEMbI BOAOCHABXEHUS.
1.1.4 Cneundomka ycnoB1MN KOHTPOIA pacxoaa U 3arpsisSHEHHOCTU CTOUYHbIX BOA.

'CB xapakTepuayloTca HepaBHOMEPHOCTbLIO pacxoda v HenpeackasyeMoCcTblo CocTaBa
BO3MOXHbIX 3arpA3HAOLLIMX BellecTB. OTO 3aTpyAHSAEeT NPOM3BOACTBEHHbIA KOHTPOMb Kak

npeanpusaTMem-aboHeHTOM, Tak 1 opraHudaumen BKX.
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[Mpobnembl YCNOXHSATCA 4ENCTBUEM CrieayroLmMxX 06BbEeKTUBHBIX hakTOPOB:

OTO CBSA3aHO C AENCTBMEM CreayoWmnX 06 bEKTUBHBIX (haKTOPOB:

- NI3BMEPEHNE OTHOCUTENBHO HEBONbLUMX PacXof4oB CTOYHbIX BOA BeCbMa 3aTpygHU-
TeNnbHO. OTO CBSA3aHO Kak ¢ Ge3HanopHbIM XapaKTepoM OBWXEHUS CTOYHOM BOAbl B Tpybo-
npoBoAax, Tak U C HanNU4MeMm B CTOYHbIX BOA4ax pasHOro poga rpybogucnepcHbix 3arpssHe-
HAM N UCTOYHUKOB BroobpacTaHuin, KOTopble He AaloT BO3MOXHOCTU NPUMEHATb AN yyeTa
CTOYHbIX BOf obGopyaoBaHue, Ucnonb3yemoe B BOAOCHaGXeHMW. Ha pbiHke cywiecTByloT
npubopbl, B TOM YUCIE 3MEKTPOHHbIE, CNOCOBHbIE (N0 AeKnapauun Npon3sBoguTenen) name-
pATb HebonbLUME pacxodbl CTOYHbLIX BOA B Be3HanopHbix Tpybonposogax. Ho CToMmMocTb nx
OYeHb BbICOKA, YTO MPY HanM4ymMm HECKOSTbKMX BbIMYCKOB OYE€Hb 3aTpaTHO AN abOHEHTa;

- oveHb BonbLuyto Npobnemy nNpeacraBnaeT agekBaTHbIN NPo6ooT6op Npu HeGONbLUNX
pacxogax CTOYHbIX BOA, YTO CBA3AHO C TEXHMYECKON HEBO3MOXHOCTbLIO (6e3 ncnonb3oBaHus
aBTOMaTU4eCKNX NPobooTOOPHNKOB) 0TOBpaTL NPobbl M3 NIOTKA KaHaNU3aLuMOHHOro konoaua
npyv HEQOCTATOYHOM CIio€ CTOYHbIX BoA. K coxaneHuto, npuMmeHeHne aBToMaTU4eCKMX npo-
600TOOPHMKOB KpalHe peako, B TOM YMCHe MO NPUYMHE UX 3HAYUTENBHOM CTOUMOCTMU;

- BHYTPUCYTOYHas AMHaMMKa pacxoia U KOHLEHTpaumm 3arpsasHeHui.

[MpakTnyeckn oTCyTCTBYET BO3MOXHOCTb LierieHanpasneHHOoro BoO3gencTBns Ha cocTtaB
CTOYHbIX BoA. B coBpemeHHon cutyauum 75 % — 85 % mnx obpasyeTcs B XKUITOM CEKTOpE, Ha
KOTOpPLIN HE pacnNpPOCTPaHATCA HUKaKNEe perynsatopHble BO3AEUCTBUSA (3a peakuM UCKMYe-
HMEM BO3MOXHbIX Mep CO CTOPOHbl OpraHu3auuun, 3KCnyaTupytowen MHOrOKBapTUPHbIN
AOM, B Clny4ae 3acopoB KaHann3aumoHHbIX TpybonpoBOAOB Npy HanNnyMmM gokasaTenbCcTB BU-
Hbl Xunbua). CoBpeMeHHble OblITOBbIE CTOYHbIE BOAblI XapakTepu3ytTCs OLLYTUMbIMU KOH-
ueHTpaunamu HedTenpoayktoB (1-3 mr/n), CI1AB, deHonoB (kak MpOAyKTOB XW3Heades-
TEeNbHOCTK), UMHKa, Mean 1 Opyrux BelecTB. 3a nocrnegHee AecATUNeTne B HECKONbKO pas
Bblpocnn koHueHTpauum CIAB n docdopHbix coeanHeHun (dpocdartoB) B pesynbTate mx
NCNoNb30BaHMA B Ka4ecTBe OEeTEPreHToB B ObITy.

C6pocbl npeanpuaTMn-aboHEHTOB pPerynupyroTcst pagoM HOPMAaTUBHBIX akToB, npea-
nucbIBalOLWMM UM cobnogate 4ONyCTUMbIE KOHUeHTpaumn. OgHako hakTuieckoe BbINosHe-
Hue 3aTnx TpeboBaHUN Ha MpakTMKe He Bcerga MoXeT ObiTb HageXHO NMPOKOHTPONMPOBAHO.
Psan npon3BoacTs, ABNSAOWMXCA HENPEPbIBHbIMU, MOXET OblTb NMPOKOHTPONMPOBAH OTHOCK-
TenbHO nerko (¢ yyetom npobnem otbopa Npob, onucaHHbIX Bbiwe). [Npon3BoacTBa € npe-
PbIBUCTbIM NPOU3BOACTBEHHBLIM LIMKITOM, K COXaneHuto, Yacto obragatoT 1 Nonb3yTca Tex-
HUYECKMMWN BO3MOXHOCTSIMU MO YMEHbLUEHNIO COPOCOB MpY NPOBEAEHUUN KOHTPOSIbHOIO OT-

6opa npob. N3BecTHa Takke npobrnema HegOCTaTOYHOW JOCTOBEPHOCTN OTYETHOCTM.
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N Tem Bonee HEKOHTPONMPyEMbl MOMEHTLI 3annoBbIX COPOCOB, B OCOBEHHOCTH, KOraa
CO CTOYHbIMM BOAaMK cbpacbiBalOTCA XUOKMe OTXOAbl MPOM3BOACTBA, OCAAKM NOKanbHbIX
OYUCTHBIX COOPYXXEHUI, HEKAYECTBEHHAA NPOAYKUNSA NGO Chipbe.

B KpynHOM HaceneHHOM MyHKTe Ha NpakTuke OBHapy>XMTb BMHOBHOIO B 3arnoBOM
cbpoce BecbMa 3aTpyaHUTENBHO, @ Ha YPOBHE JoKasaTenbCTB (pakta cbpoca aona cyga —
MHOrOKpaTHO TpyadHee.

CeepxHopmaTuBHble cOpOCbl MOTyT (QUKCUMPOBATLCA NyTEM MPUMEHEHMS creuvanb-
HbIX MOCTOB KOHTPONsi COPOCOB C WCMOMb30BaHMEM aBTOMATUYECKMX MNPOBOOTOOPHMKOB
n (Mnn) aBToMaTMYeCKMx aHanmsaTtopoB. OgHaKO CTOMMOCTb TOSIbKO 06opyaoBaHuA ons Ta-
KOro nocta OYeHb BbicOKa. TexHuyeckas paboyas rpynna He pacnonaraet uHgpopmaumnen o
Hanuumm B Poccuinckon degepaumm Ha Bbinyckax abOHEHTOB TakMx NOCTOB, NpeaHa3Ha4eH-
HbIX 4N KOHTPOIISi CO CTOPOHbI OpraHmn3auunu, akcnnyatmpyrowen LICB.

BoamoxHocTh BnvsiHua Ha coctas [1CB, nocTtynarowmx Ha O4YUCTKY, BECbMa BbICOKN.
K Taknm BO3MOXHOCTSAM, Hanpumep, 0THOCATCS:

- NoagepkaHne ynuu, ropoda B Nopsiake, CBOEBpEMeHHasi ybopka Mycopa C ynuu, He-
aonylieHne CTUXUNHBIX CBasok;

- OpraHM3aLMOHHO-TEXHNYECKME MEpPONPUATUSA, HanpaBfieHHble Ha COKpalleHue Bbl-
HOCa NMpuUMecen 3a cYeT opraHuM3auuu perynsipHom yoopku Tepputopun, NoaaepxaHue ro-
pPOOCKMX MarucTpanen u ynuu B nopsiake, CBOEBPEMEHHbIN PEMOHT OOPOXHbLIX NMOKPLITUN, a
TaKke orpaxaeHuve 30H o3eneHeHus Gopatopamu, UCKNIYALWMMN CMbIB FTPyHTa BO BpeMs
WHTEHCUBHbIX NIMBHEBbLIX AOXAen, ybopka Mycopa C OBOPOBbLIX TEPPUTOPUIA, HeOONyLEeHue
CTUXUMHbIX CBarnokK, opraHm3aums yoopku u BbiBO3a CHera ¢ aBToMarnctpanemn, CTOsSSHOK aB-
TOMOGUNBHOrO TpaHcnopTa u T. 4.;

- Hagnexawiasa BepTuKanbHas MaHWpoBKa, NPEnsTCTBYOLAs CMbIBAaHUIO FpyHTa Ha
TPOTYyapbl U NPOE3XNe YacTu ropoaa;

- HegonyLleHe pasnMBoB aBTOMOBUIILHOrO TONMMBa U Macna.

Ho 3T BO3MOXHOCTU HaxoaaTcsa BHE cdepbl KOMNETEHLMM OpraHnu3aunn, aKcniyaTm-
pytowmx LICB.

OpHako oHM MoryT BnuATb Ha cbpockl NMCB oT TeppuTopmii NPOMBILLSIEHHbIX Npea-
NPUSATUIA, NYTEM CBOEBPEMEHHOIO KOHTPOMSI CTOYHbLIX BOA, BbIABEHUS NOAKM0YeHUn cbpoca
NPOMBILLMIEHHbIX N XO3ANCTBEHHO-ObITOBLIX CTOYHbIX BOZ4 B A0XOEBYH CeTb. HO 3TO o4veHb
Tpyaoemkasa paboTta, Tpebyowan Hanmuna cneumanbHOro o6opyaoBaHUsa ANa TeNenHcnek-

UMM ceTen ans BbISIBIIEHUS HE3AKOHHbIX BPE30K.
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C y4eTOM U3NOXEHHOro creayeTt KOHCTaTUpoBaTb CreayoLlee:

- BO3MOXXHOCTM OpraHusauuii, akcnnyatmpyoowmx LICB, BnusiTb Ha cocTae cbipbsi, Mo-
cTynatoLiero Ha 06paboTKy (T. €. CTOYHbIX BOA), BECbMa U BeCbMa OrpaHUYeHbl;

- COCTaB CTOYHbIX BOJ UMEET BEPOSITHOCTHbIA XapakTep, 0COGEHHO MOBEPXHOCTHbLIX
CTOYHbIX BOZ, KOHLEHTPALMMN OCHOBHbIX 3arpsi3HSOLLMX KOMMOHEHTOB B KOTOPbIX M3MEHSIHOT-
Csl B TeYeHMe 0OHOro AoXAs OT MakcumarbHO BO3MOXHBIX 40 Hyns. Jllobble BENWUYMHbI, NpK-
HMUMaeMble ANsl PacYeTOB COOPYXEHWW, AOIMPKHbI UMETb BEPOSITHOCTHYH OLIEHKY (MPOLEHT

obecnevYeHHOCT AaHHON BENUYMHDI).
1.1.5 HepaBHOMepHOCTbL o6pa3oBaHus FCB

lMoHATME HepaBHOMepPHOCTM obpasoBaHMA OTHOCAT ToNbko K CB, Tak kak pacxon
NMCB onucbiBaeTcs UHbIMW, BEPOATHOCTHBLIMW, 3aKOHOMEPHOCTSAMW, CBA3AaHHbIMWM C aTMO-
chepHbIMU SBMNEHUSMMN.

[MPUTOK CTOYHbIX BOA B 3HAYUTESNIBHOW CTEMNEHU HEPaABHOMEPEH, YTO OTpaXkaeT CyTOou-
HbIl U CE30HHbIN PUTM XU3HU HaceneHnsa u padoTbl NPOMbILLIEHHOCTU. HepaBHOMEPHOCTb
BblpaXkaeTcs Kak YyacoBas (B Te4eHue CyToK) U cyTovHas (B TedeHue roga). Yacosasa Hepas-
HOMEPHOCTb, Bblpa)kaemasi 4YacoBbiM KO3IPULUMEHTOM HepaBHOMEPHOCTU (Kuac); yBENMUM-
BaeTCs NPWU CHUXEHUM YOENbHOIO BOAONOTPEDGNEHNS B pe3ynbTaTe Mep 3KOHOMUM BOAbI BO-
AOKaHaroMm 1 HaceneHuem.

UeM MeHbLUe HaceneHHbIN MYHKT U KopoYye KaHanusaumoHHasa ceTb, TeM bonee Bbipa-
XEHbl CYyTOYHbIEe KonebaHusa nputoka cTouHbiX Bog Ha OC 'CB (Bblwe Kuac).

OCHOBHbIE NPUYNHBI CYTOYHOM HEPABHOMEPHOCTU B TEYEHME roaa:

- CE30HHbl€ U3MEHEHNSA YNUCITIEHHOCTU HaceneHHbIX NMYHKTOB (OTTOK HacerieHust u3 ro-
pPOLOB, MPUTOK B KYPOPTHbIE 30HbI);

- pe3kme yBerMYEeHUs1 MOCTYNMEHUS JNIMBHEBbIX BOL B MNepuobl CUSTbHbIX JIMBHEN U
CHeroTasiHus1.

[HN ¢ MakcuManbHbIMW MPUTOKAMWN CTOYHbLIX BOA B LEHTPann3oBaHHYO CUCTEMY BO-
pootBefeHus 'CB, kak npaBuno, NPUXoaaTcs Ha OCEHHUI Ce30H, korga Ha hoHe YCTONYUBO-
ro yBenun4yeHUs eXedHEBHOro NpUTOKa ObITOBbIX CTOYHbLIX BOA HEPEOKM 3aTshkKHble OOXAW,
nnbo Ha Nepuoa BECEHHETO CHEroTasiHUS.

MpumeHnTensHo k NMNCB HepaBHOMEPHOCTb MOCTYMSIEHNA CTOKOB B CUCTEMY BOAOOT-
BEEHNS1 HACTOMbKO BenuKa, YTO MMEET onpedensiiollee 3Ha4YeHne, Kak npu pacyeTte ceTu
AOXOEBOW KaHanmsauum, Tak U COOPYXEeHU o4ncTkn. B GonblumMHCTBE criyvyaeB BeCb 06beM

NOBEPXHOCTHbLIX CTOYHbIX BO4 B nepumoa BbiNnageHUA NMBHEBbLIX UITN 3aTAXHbIX MarilOMHTEH-
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CUBHbIX 0OXOen He MOXeT ObiTb HanpaBfeH Ha OYMCTKY MO TEXHUKO-IKOHOMWUYECKUM COOB-
paKeHUsAM.

CornacHo CI132.13330.2012 [2] Ha OYMCTHblE COOPYXEHUS [OOfHKHA OTBOAUTLCHA
Hanbonee 3arpsi3HeHHasa 4YacTb NOBEPXHOCTHOIO CTOKa, KOTopasi obpa3syeTcs B nepuonbl Bbl-
nageHust JOXAen, TasiHusl CHera M OT MOMKM AOPOXHbIX NMOKPbITUA B KONIMYECTBE HE MEHee
70 % rogoBoro obbema CToka Ans cenuTebHbIX TeppUTOpU U NNOLWA[oK MNpeanpuaTui,
OGnM3KUX K HUM NO 3arpsi3BHEHHOCTU, U BCero obbema CToka C NMowaaoK NpeanpuaTnin, Tep-
PUTOPUS KOTOPLIX MOXET ObITb 3arpsidHeHa cneumduyeckMMmn BewecTBaMn C TOKCUYHBIMU
CBOVCTBaAMM UNWN 3HAYNTESTbHBIM KONIMYECTBOM OpraHM4eCcKmnX BELLLECTB.

O6sa3aTenbHbIM 3NEMEHTOM COOpYXeHUn ouncTkm MNCB aBnsaowme akkymynupyoLime
pesepByapbl, BbINOMNHALLWME PYHKLMN HE TONBbKO HAKOMMEHMSA CTOKA, HO U ero YyCpeaHeHus n
4YaCTMYHO — OCBETNEHMS.

[MoBEPXHOCTHbIE CTOYHbIE BOAblI C TEPPUTOPUN MPOMBILLSIEHHBIX 30H, CTPOUTENbHbIX
NMoWaaoK, CKNagCKMX XO3SWUCTB, aBTOXO3AWCTB, a Takke 0CO0O0 3arpsi3HEeHHbIX y4acTKoB,
pacrnonoXeHHbIX Ha CenUTEBHLIX TepputTopuax noceneHun (beHsosanpaBoyHble CTaHUuW,
aBTOCTOSAHKM, aBTOOYCHbIE CTaHLUUKN, TOProBble N TOProBO-fIOMMCTUYECKME KOMMMEKCHI U Ap.),
nepen cbpocom B LEHTpanu3oBaHHble cucTembl BogooTBeneHus TCB unn MNCB gomkHbl

noaBepraTbCA O4YNCTKE Ha JNTOKallbHbIX OYNUCTHbIX COOPYXKEeHUAX.
1.2 OumncTka cTouHbIXx Bog LICB HaceneHHbIX NYHKTOB

1.2.1 3agaum n metoabl OMUCTKUN CTOYHBLIX BOA,

MogoTpacnb OYUCTKM CTOYHbIX BOA BO3HMKNA B Poccum B KOHUe XIX — Hadvane
XX BeKa npakTuyeckm 04HOBPEMEHHO C CMCTEMaMM KaHanmsaunu.

MpencraBneHns 0 TOM, NOYEMY U 40 KaKOW CTENEeHU Hago YMCTUTb CTOYHbIE BOAbI NO-
ceneHunn, B nocnegHue 120 neT HeOQHOKPATHO M3MEHANUCL. Bceraa B ero ocHose nexaro
npeacraBneHne o HeobxoaMMOCTM 3aLLNTbI BOAHbIX OOBEKTOB OT 3arpsi3HEHUS, OAQHAKO Lenn
N HanpasneHnsa 3TOM 3alLnTbl NocnegoBaTeNlbHO PacLMPANUCE NO Mepe yrnybneHns 3HaHun
0 npoueccax B BOAHbIX 06beKTax M 0 COCTaBe CTOYHbIX BOA. M3HayanbHO, Kak yXKe cka3aHo,
npecnegoBanacb B OCHOBHOM LiEfb 3alUTbl UCTOYHMKA NMUTLEBOIO BOOAOCHAOXEHMS, NO3TO-
MYy B Havare pasBuTUSA oTpacnu, BoO BTOpou nonosuHe XIX Beka, nofd 3arpAa3HeHnsaMU nogpa-
3ymMeBanu ocegaroline opraHMyeckme BewecTBa, AN yaaneHus KoTopbix Obinu paspaboTta-
Hbl OTCTOMHUKM pasfn4YHbIX KOHCTPYKLUMIA, 3aTeM, C Hadana XX Beka, — TaKke U opraHude-
ckne 3arpsasHeHus. NpakTnyeckn cpasdy yHuMBepcarnbHbiIM METOAOM MX yadaneHus crtana 6uo-

lorm4yeckad o4YncTka (TaK Ha3blBaeMasa BTOpU4YHa4d, nocre I'IGpBVI‘-IHOVI — B OTCTOIZHVIKaX), KO-
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TOpas, Ha4yaB pa3BUBATLCA Kak METon eCTECTBEHHOM O4ncTku (nons cunbTpauumm, uonpy-
Abl), BbICTPO TpaHcdopMMpoBanacb B WMCKYCCTBEHHbIN Mpouecc. TexHOnorMm O4YMCTKM B
aspoTeHKax (C NOMOLLbIO aKTUBHOIO una — HeNpUKpPensIeHHOro coobLecTtsa MMKPOOPraHma-
MOB) 1 B BuodpunbTpax (C NOMOLLbIO NPUKPENSIEHHOM BMoNneHkn) 6binn paspaboTaHbl Npak-
TMYeckn opHoBpemeHHo. OaHako BHavane npenMmyLLlecTBEHHoe pa3sBuTne (o0cobeHHo B
CCCP) nonyyanu webeHouHble OnocunbTpbl Kak ©Gornee NpoCTble  COOPYXEHUs,
He Tpebytowme cneumanbHoro obopyaoBaHusa (BO34YXOA4YBHbIX arperatoB U a3paTopoB).
Ha ypoBHe BnnoTb A0 manbix U Hebonbwmnx OC MBC (B TepmuHonormm Ttabnuubl 1.18) atn
COOpPYXEHNA Oblnn NPEMMYLLECTBEHHO pacnpocTpaHeHbl BNoTb Ao 1970-x rogoB u Ha cero-
AHSALWHUIA OeHb 3KCNIyaTupyloTca Ha aecaTtkax (oueHoyHo — fo 200) obbekTax.

Ha Bcex obbekTax ounctkm [CB, NOCTPOEHHbIX B TOT Nepuon, UCNoNb3yeTcsa Knaccu-
Yeckun Habop COOPYKEHUN MEXaHMYECKOW OYMCTKW, BKMOYAKOWNMN B cebsi npouexusaHue,
yaaneHue necka v nepBnu4HoOE oTcTamBaHue.

Cnepyrowen 3agadven, Kotopas crana pewaTtbca (HO He Besge: B EBpone oHa
He cTaBunacb A0 KoHua XX Beka), 6bino obessapakmBaHne CTOYHbIX BOA, KOTOPOE Ha npak-
TUKe BbINO TOXAECTBEHHO UX XNIOPUPOBAHUIO.

Ha BceM npoTskeHun aToro nepuopa pasBuMTuUa NogoTpacin odeHb 6onblioe Bo3gen-
CTBME Ha Hee OKa3blBana CaHUTapHO-TUrMeHn4eckas Hayka.

Bo BTOopor nonoBumHe XX Beka MogoTpacib Hadana pasBMBaTbCA M Kak NpUpOAo-
OXpaHHasd, a He TONbKO caHuTapHas. B 1960-1970-e rogbl Ha (oOHE MaccOBOro CTpPoOUTENb-
cTBa BogoxpaHunuuy 6bina oco3HaHa npobnema HeraTMBHOMO BIIMSHUSA Ha BOAHblE OOBHEKThI
asoTta 1 doccopa (Tak HasblIBaeMbIX OMOreHHbIX 3fIeMeHTOB). JTO NpPUBENO K BypHOMY pas-
BUTMIO TEXHOSIOMMIN, HanpaBMEeHHbIX Ha MX yaaneHue, a 3aTeM K NpOMbILLIEHHOMY BHeape-
HWIO 3TUX METOOB.

OaHOBpPEMEHHO C pas3BUTUEM METOOO0B OYUCTKM CTOYHbIX BOL BO3HMKIA 3agadva obpa-
6oTKkn ocagka. B nepBble gecaTuneTus passutus NogoTpacnM OHa pellanacb MCnonb3oBa-
HMEM WMOBbLIX MNOLWAA0K, 3aTeM, C POCTOM MacliTaboB OYUCTHLIX COOPYXXEHWI, BO3HMKNA
HeobxoaumMocTb B 6onee ObiICTpoM M 3ppeKTMBHOM coKkpalleHMM obbema ocagka, uTo npu-
BENO K CO34aHuMio annapaToB MexaHudeckoro obesBoxumBaHudA. HectabunbHble CBOMCTBA
ocajKka, CKMOHHOCTb K ObICTpOMYy 3arHMBaHuio notpeboBanu pasBuTMS MeTOL4OB cTabunmsa-
umm (obecneveHnsa CTabunNbHOCTM Oocagka Npu XpaHeHUU U ucnosib3oBaHun). CTpemneHune
YMeHbLWNTb 06beMbl yoanseMoro ocagka npuBeno K pasBUTUIO TEXHONOMMN TEPMUYECKON
06paboTKM (CywKka, CKuraHme n ap.).

3a pybexxom B nocnegHue roabl OCHOBHOE HanpaBsrneHue coeplueHcTBoBaHusa OC

LlCB B HacTosdwee BpeMA HaxognTcqa He B 9KCTEHCUBHOW (I'IOBbILLIeHI/Ie KayectBa O4YUCTKUN U
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paclmpeHne nepeyHs rapaHTUPOBaHHO yaansembiX 3arpsa3HeHunin), a B UHTEHCUBHOW Nnoc-
KOCTU 1 npexae BCero 3aknioyaeTcss BO BHEAPEHUM TEXHOMOMN, HanpaBlieHHbIX Ha 3Hepro-
n pecypcoadpektmBHocTb. Npoucxoant kapguHanbHas cmeHa napagurmel OC LCB — ¢
nepexogoM OT 3aayn OYUCTKM (YHUYTOXEHUS 3arpA3HeHUr) K 3ajadve pekynepauum Bcex
KOMMOHEHTOB CTOYHbIX BOA, NPWU COXpaHeHnn adeKTUBHOCTM OYUCTKU. [pexae Bcero, aToT
noaxo HarnpasrfieH Ha 3HepreTuyeckyo cdepy, Ha UCNOMb30BaHME BELLECTB, BblOeMNeHHbIX
N3 CTOYHbIX BOA, ANSA nonyyvyeHnsa aHepruun. o psay npuyvH, rmaBHas U3 KOTOPbIX — OTCYT-
CTBME Mep MO CTUMYNMPOBAHUIO anbTEPHATUBHOW 3HEPreTUKKN, a Takke u3-3a obunus Hepe-
LWEeHHbIX 3a4ay B 4aCTW OYUCTKM CTOYHbIX BOA, AaHHOe HanpasneHue mopepHusaumm OC
LICB B Poccum npaktuyecku He pa3BMBaEeTCA.

Taknum obpasom, COBpeMEHHas MHXEeHepHas Hayka W MpakTUKa pasnuyaroT crnegyto-
lWwne 3agadn, pellaemMble NOAOTPACHbID OYUCTKU FOPOACKUX CTOYHbIX BOA, obecnedeHHble
crneumanbHo pa3paboTaHHbIMU TEXHONOMMAMU U METOAAMM pacyeTa:

- yoaneHue rpyboancnepcHbIX npumMecen, necka, nraBatwoLnx BELLECTB;

- yOaneHue opraHnyeckmx 3arpssHeHun (6es BblgeneHns nHaMBMAayanbHbIX BELWECTB);

- yoaneHue coeguHeHu asoTa u docdopa;

- o6e33apaxnBaHme OYNLLEHHbIX BOS;

- 06paboTka 0cagKkoB CTOYHbLIX BOA C LEfblo nonyvyeHnsa noboyHon npoaykumm (buora-
3a, opraHn4eckoro ygobpeHuns, No4YBOrpyHTa, pekynbTUBaHTa U T. M.) UM NPaKTUYECKN He-
ONacHoOro MNu ManoonacHoro oTxoga, NpeaHasHa4YeHHOro Afs pasMeLLeHNs B OKpyXaroLen
cpege.

HepeLlueHHOCTb O4HOM NN HECKONbKNX U3 3TUX 3a4ay Ha KOHKpeTHbIX OC dopmupyeT
aKkonornyeckme npobremMel, CBA3aHHbIE C JaHHBIM OOBEKTOM.

3akoHOMepHOCTK chneunarnbHon ouncTkn TCB oT Taxenbix MeTansnos, Apyrux crneuu-
ouyeckmx 3arps3HeHnn geTanbHO He UccrnefoBanucb, M AaHHaa 3ajada Ha npakTuke
He peluanace.

HaumHas ¢ 70-x rogoB XX Beka akTUBHO M3y4vaeTcs npobrnema TaxenbiXx MeTasnmnos,
3aTeM TOKCUYHbIX OpPraHMYecKMx BellecTB, O4HAKo B OCHOBHOM MPUMEHMUTENBHO K ocagkam
CTOYHbIX BOA, rAe MOryT HakannuBaTbCs 9TU BeLWEeCTBa, BblAensemMble B NpoLecce OYUCTKM.
PesynbTtaTtom aTux uccrnegoBaHnin ABUITUChb Kak TEXHOMOIrMYeckue, Tak 1 agMUHUCTPaTUBHbIE
peweHns B aTon cdepe. NpMMeHUTENbHO K CTOYHBIM BOAAM noceneHun He 6binn paspabo-
TaHbl U He MPUMEHSIOTCA cneunuyeckne TeEXHUYECKME pelleHus Anst OMOSIHUTENbHOro
CHWXKEHUS KOHLIEHTPALUMIN TSXKENbIX MeTanmnoB 1 cneunguiecknx opraHn4yecknx CoeauHeHnn.
3a pybexxom aTa cutyauusa He paccmaTpuBaeTcsa kak npobnema, Tpebyowasa peweHna: ad-

(beKTVIBHOCTb BMONOrM4YecKkon OYNCTKM Mo yaaneHuno T4aXernblX MeTanjoB NpnM3HaeTCcA goCcTa-
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TOYHOW. B peaynbTate cOpOChl OCTATOYHbIX KOHUEHTPaLMNA TSKENbIX METanIoB CO CTOMHbIMU
BOJAMWN MOCENEeHUN KOHTPOMMPYIOTCH, a TakkKe BO MHOMMX CTpaHax noasiexart onfaTte, HO
HEe HOPMUPYHOTCS.

B XXI Beke 0onbLLOE€ BHUMaHWE yOensieTca BO3AEWCTBUIO FOPMOHAsbHbIX U nekap-
CTBEHHbIX NMpenapaToB Ha BbICLLUME BOAHbIE OpraHn3Mbl K (Yepes nonagaHne B Bo03abophbl)
Ha opraHun3m 4yenoseka. OgHAKO 3TN UCCreaoBaHUA NoKa YTO He NOJSTyYMnn TEXHOOrMYecko-
ro pasBuTMS NPUMEHUTENBHO K CTOYHBIM BOAAM NOCENEHWUN.

Mpobrnema NOBEPXHOCTHbLIX CTOYHbLIX BOA B pasHbiX CTpaHax pellanacb no-pasHomy.
B EBpone uctopunyeckn passuBanacb obliecnnaBHasi cuctema BOAOOTBEAEHMS cO cObopom
BCEX BUOOB CTOYHbIX BOA B OOHY cUCTeMy. QTO Takke Oblfo CBsA3aHO € TeM, 4YTO B XIX Beke B
EBpone pellanacb ToNbKO 3afjaya OTBeAEHUS CTOYHbIX BOA U3 ropoa v 3alimnTbl UCTOYHU-
KOB MUTbEBOro BOAOCHAOXEHNS (MyTemM cOpoca CTOUHbIX BOL HUXE NO TEYEHUIO).

B Poccun, rge CTpouTenbCTBO CUCTEM KaHanu3auuMm Hadanocb CyLLECTBEHHO no3fa-
Hee, OblM MPUMHATBI BO BHWMaHWE HepocTaTkM obliecnnaBHbIX CUCTEM (CyLLECTBEHHO
OonbluMe avameTpbl KOSMMEKTOPHOM ceTu, ropasgo bonee HepaBHOMepHasi Harpyska Ha
OYUCTHbIE COOPYXEHUS U Ap.), N pas3BMTME MOLUSIO MO NMyTU CO34aHUsA pasfernbHbiX U Nony-
pasgenbHbIX CUCTEM BOOOOTBeAeHNS. B nepByto odepenb co3gaBanmcb CUCTEMbI OTBEAEHUS
rOPOACKNX CTOYHBIX BOA U Cpasy — COOPYXXEHUSA NX OYUCTKN.

Mpobrema 04MCTKM NOBEPXHOCTHBIX CTOYHBLIX BOA A0 Havana 1970-x rogoB UrHOpUpo-
Banacb. Obwasn TeHaeHUMs1 pas3BUTUS BOLOOXPAHHOW OEATENbHOCTM B Hallen cTpaHe Obina
HanpaBfieHa NPeENMYLLIECTBEHHO Ha CoKpalleHue cbpoca 3arpsasHaowmx sewects ¢ CB, To-
roa kak NCB, obpasyowmecss Ha TeppuUTopUM NOCENEHUN, OTHOCUIN K KaTEropun ycroBHO
YUCTbIX, N X BNUSHWE Ha KA4yeCTBO BOAbl BOAHbLIX OOBHEKTOB NPAKTUYECKN HE YYUTbIBANOChH.
OcHoBHOWM 3agayen cumTanocb MX OTBeAEHMe BO u3bexaHme noaTONNEHUS] MOHMXKEHHbIX
TEPPUTOPUI KUMOWN 3aCTPOrKM 1M npeanpusatTmin. CTpOUTENBCTBO LEHTPanmn3oBaHHbIX CUCTEM
AO0XOeBOW (NTMBHEBOMW) KaHanu3aumm npegycmaTpyBanocb NPenMyLLECTBEHHO B KPYMHbIX U
cpegHux ropogax. Beinyck NCB B BoaHble 06beKThI NpoBOANUIICA 63 OYMCTKM 1 3anpeLlancs
Ha y4YacTkax BOOOEMOB, cneumanbHO OTBEAEHHbIX AN OTAblIXxa HaceneHus.

[MepBble HOpMaTMBHbIE TpebOBaHUA Ha CTPOUTENBCTBO OYUCTHBLIX COOPYXXEHUN ANA
NOBEPXHOCTHOIO CTOKa ObINv copmMynupoBaHbl Tonbko B 1975 rogy B lNMpaBunax oxpaHsbl
NMOBEPXHOCTHbIX BOA OT 3arpsi3HEHUS CTOYHBbIMW BogaMM (B 3TOM pefakunn He AeUCTBYIOT Ha
HacToAWMA MOMEHT). C 3TOro MOMEHTa Havyanocb MaccoBOE MPOEKTUPOBAHME N CTPOUTESb-
CTBO COOPYXXEHUN NO OYUCTKE MOBEPXHOCTHbLIX CTOYHbIX BOA,.

OpHako Ha cerogHAWHNN AeHb o4ncTKe nogsepraetcs He 6onee 10 % rogosoro 06bL-

emMa NOBEPXHOCTHOIO CTOKa, OPraHM3oBaHHO OTBOAMMOIO C TeppuTopun nocenexHuin. Hamto-
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nee pasBuTa cuctemMa OTBEOEHUA U OYUCTKM MOBEPXHOCTHOro CToka B r. MockBe, ogHako 1
TaM CyLLEeCTBYHOLLME OYUCTHbLIE COOPYXXEHUSA MPUHUMAIOT NOBEPXHOCTHLIN CTOK ¢ 35 % KaHa-
NN30BaHHON TeppuTOpUn ropoaa.

TexHonornyeckn 3agadym OYUCTKM MOBEPXHOCTHBIX CTOYHbLIX BOA MocrefoBaTesibHO
pasBMBanuCb OT yaarneHus nnasalroLnX BeLecTB K OYUCTKE OT B3BELUEHHbIX N OpraHn4ecKnx
3arpsisHeHUn, nNpexae Bcero HedpTenpoayKkToB. YaaneHve gocdatoB Tam, rge 9To akTyanb-
HO, MPOU3BOOAT C NOMOLLBI peareHTOB-KoarynaHToB, KOTOPble TaKXe WMHTEHCUUUMPYIT
yaaneHue B3BelLeHHbIX BelecTB. OcBOeHME TEXHOMOMMN ¢ BuonnaTo No3BoNseT (B Tensbin
nepuoa) yoanatb asoT Tam, rae 371o akTyanbHo. C nomolublo Y®-ycTaHOBOK BO3MOXHO pe-

waTb 3agadvy obessapaxmsaHus MNCB.
1.2.2 Cneuncpuka TepMMUHONOrMK NOAOTPACIIN MPUMEHUTENBLHO K onucaHuio HAT

ConocTaBneHune TEPMUHOJIOTMN OYUCTKN CTOYHbIX BOO U TEPMMWHOB OMUCaHUA NPOnN3-

BOACTBEHHbIX NPOLECCoB npueeaeHo B Tabnuue 1.5.

Tabnuua 1.5 — MeCcTo OCHOBHbIX NPOLECCOB OoTpacnu B TepmmHonormm HOT

OcHoBHbIE
TEPMUHDbI .
q)yHKLI,VIOHaJ'IbeIVI aHanor
onucaHus OnpepaeneHve cornacHo CylLleCTBEHHbIE
B OYUNCTKE ropoacKmnx
npoun3eoa- MHCT 22—2014 oTNNYmnS
CTOYHbIX BO
CTBEHHbIX
npoLeccoB
Cblpbe MpeameT Tpyaa, yxe npe- |lMocTtynatowme ctouHble | CTOYHbIE BOADI
TEpNEBLUMI U3BECTHbIE BOAbI He ABNAKTCA Npea-
N3MEHEHNA Nog BO3aen- MeTOM Tpyaa
CTBMEM TpyAa v noane-
Xalnn ganbHeunwen ne-
pepaboTke
Mponseoa- |CoOBOKYNHOCTb B3aMMo- OumncTKa CTOYHbIX BOA U Mpon3BOACTBEHHbLIN
CTBEHHbI CBSI3aHHbIX NN B3auMo- | 0bpaboTku ocagka npouecc siBnsieTcs
npouecc AENCTBYOLLNX BUOOB Aes- He NPOV3BOACTBOM
TENbHOCTU, TPaHCopMU- TOBapa, a ycrnyrom
pyroLLasi BXOOHbIE NMOTOKM
B BbIXOJHbl€ NOTOKU
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OCHOBHbIe

TEPMUHBI .
dPyHKUMOHaNbHbIV aHanor
onucaHus OnpepneneHne cornacHo CyLiecTBeHHble
B OYNCTKE FOPOACKUNX
npoun3Boa- NMHCT 22—2014 oTnNYmA
CTOYHBbIX BOA

CTBEHHBbIX

npoLeccoB
TexHonoru- |lMpouenypbl 4o6bI4K Ccbl- | OTAenbHbIE CTagMmM OC- OuuncTKka CTOYHBIX
Yyeckune Npo- |pbs, ero obpaboTky, HOBHOrO NpoLecca O4UCT- |BOA4 — 3TO BblAerneH-
Lecchl TpaHCcnopTUpoBaHuA, KM CTOYHOM BoAbl M 06pa- |Hasi B 4aHHyH cepy

CKnagmpoBaHus N XpaHe-
HUA NPOAYKUNN, KOTOpble
SIBNSIOTCHA OCHOBHOW CO-
CTaBHOW YaCTbio NPOU3-

BOAOCTBEHHOIO Mnpouecca

B6oTKM ocagka u conyT-

CTBYIOLLMX MPOLECCOB

perynupoBaHus rpyn-
na TEXHOMNOMMYEeCcKNX
npoueccoB 60MbLLOro
NpPOun3BOACTBEHHOIO
npouecca BooooTBe-

AeHns
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OCHOBHbIe

TEPMUHbI 5
dyHKUMOHarbHbIN aHanor
onucaHus OnpepgenexHne cornacHo CyLLecTBEHHblE
B OYNCTKE rOPOACKMX
npoun3Boa- NMHCT 22—2014 oTnNYmA
CTOYHbIX BOA
CTBEHHbIX
npoLeccos
Mpoaykums |MonesHbl pe3ynbTaT OumuieHHble cTouHbIe BO- | CoBrnagaeT (JOSKHO

NpPou3BOACTBEHHOMN fes-
TENbHOCTU NPOMbILLISIEH-
HOro NpeanpuaATusl, CooT-
BETCTBYHOLLMA HOPMATUB-
HbIM JOKYMEHTaM, TEXHU-
YeCKOW JOKyMeHTauuu,
npegHasHa4YeHHbIn onsa
peanusauumn notpedure-

AM

Obl, @ TAKXKe TeXHNn4ecKas

BoJa, Boda Asis nonvea

coBnagaTb) B 4acTu
COOTBETCTBUA HOpP-
MaTUBHOW N TEXHUNYeE-
CKOW JOKYMEHTaLMMW.
He coBnapaet B 4a-
CTW peanusauumm rno-
Tpebutento. MNpume-
HuTenbHo Kk LUICB no-
Tpebutens onnayu-
BaeT ycrnyry orsege-
HUSA N OYMCTKM BOAbI.
[e-dakTo onnaymea-
eTCs CyLLeCTBYHOLLMI
YPOBEHb OYMCTKM.
MoxeT TaKkke onna-
YnBaTbCA Nepexon Ha
bonee rnyb6okyto
OYUCTKY (MHBECTULM-

OHHasaA cocTaBAloLLaA

Tapuda)
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OCHOBHbIe

TEPMUHbI .
dyHKUMOHarbHbIN aHanor
onucaHus OnpepgenexHne cornacHo CyLLecTBEHHblE
B OYNCTKE rOPOACKMX
npoun3Boa- NMHCT 22—2014 oTnNYmA
CTOYHbIX BOA

CTBEHHbIX

npoLeccos
MNoboyHaga Mpoaykumsa, nonyyeHHas B | [Npoaykums U3 ocagka CoBnapgaet. bBonbLue
NPOAyKUMA |pesyrnbTaTe yTunu3auum | CTOYHbIX BOA UMW Ha ero | OCHOBaHUM cyuTaTth

OTXO040B OCHOBHOrIO Mpo-
N3BOACTBA, NN NOBOYHbIE
npoAyKTbl OCHOBHOIO Mpo-

M3BOACTBEHHOrO npoLecca

OCHOBE:
Buoras, meTaH;
ynobpeHus (opraHmye-
CKue, opraHo-
N3BECTKOBbIE, OPraHOMW-
HepanbHble, KOMNOCTbI,
dochopHsble);
MOYBOrPYHTbI, PEKYbTU-
BaHTbI; 3rieKTpuyeckas u
TennoBasa 3Heprug, nony-
YeHHble M3 BELLEeCTB, Ten-
NoTbl U NOTEHLManbHON
SHEpPrnm CTOYHbIX BOA

nT. A.

3T0 NOBOYHBLIMM NPO-

OYKTaMu

1.2.3 TexHONOrM4Yeckmne n 3KOsIorM4yeckmne acnekTbl pa3BuTUA noaoTpacsiiu

O4YMCTKM cTOYHbIX Boa B CCCP n Poccun

B cepeguHe 1970-x rogoB nogoTpacib OYUCTKM CTOYHbIX Bog B CCCP, HecmoTps Ha

‘-Ipe3BbI‘-IaIZHO HNU3KYHO OOCTYNHOCTb cneunanmnm3npoBaHHOro O60py,D,OBaHI/IFI, 3aHMMarna no pe-

3ynbTaTtam cBoen paGOTbI OQHO M3 Nnanpyrwmnx MecTt B Mmpe. npaKTI/I‘-IeCKI/I BCe ropoga Obl-

J11 OCHalleHbl COOpYyXEeHNAMUN BGMONOrM4YECKon OUNCTKMN. Pa3pa60T|<|/| OTe4YeCTBEHHbIX Cneuun-

alJInCTtoB nNo3Bonunun pewaTtb 3agayvyn O4UCTKM C MUHUMaAlibHbIM obbemom coopy>|<eH|/||7| N Ka-

NUTanbHbIX BIOXKEHNUNA.

HauunHas ¢ atoro nepunoga, passutmne nogoTpacrin Ha 3HAYUTESbHbIN nepunoa BpemMeHun

Obino Hanpae/ieHO No nyTun yrny6neH|/|9| OYMCTKM OT B3BELUEHHbIX BELLECTB. 3HAYNTENbHbIE

cpeacTBa BKIaAblBanucb B COOPY)XXEHUS JOOUYMCTKM CTOYHbIX BOA, co3aaBaBluMecs Ha Gase

3EPHUCTDbIX CbI/IJ'IprOB. Ctagmst 4OOYNCTKM NO3BOMsiNa NOBLICUTL SQ)Ct)eKTI/IBHOCTb O4YUNCTKHN
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CTOYHbIX BOA OT B3BELLEHHbIX BELLECTB M opraHuveckux coegmHeHunn (BIK) Bcero Ha He-
CKOSbKO MPOLEHTOB MNP CTOMMOCTU COOPYXEHUA U UX IKChnyaTaunm OO0 NOnoBWHbI 3aTpaT
Ha OCHOBHOM NMPOLIECC OYUCTKU. BONBLUMHCTBO MOCTPOEHHLIX B TOT NepUoL COOPYXXEeHUn O0-
OYUCTKM B HacCTosLLee BpeMs He paboTaeT unu paboTtaeT HeapeKTUBHO (CM. pasaen 3).

Mpun atom go cepeaunHbl 1990-x rogoB pelleHne akTyanbHOW 3agadvn yaaneHna asoTa
n cpocdpopa npakTUyeckn NrHopMpoBasochb (HECMOTPSA Ha Cepbe3HbI YPOBEHb NMPOBEAEHHbIX
B 1980-e rogbl wuccrnegoBaHui), Toraa Kak 3a pybexoMm yxe CO BTOPOW MOSOBUHbI
1970-x roqoB TexHomnoruu yganeHus asota n gocdopa akTMBHO NPUMEHSANNCH NpU co3ga-
Hun OC ICB. CnegyeT OTMETUTb, YTO 3ajada co3faHusi coopyxeHun gooumctkm NCB ot
B3BELLUEHHbIX BELLECTB WU OpraHMYecKnx coeguHeHun, onpefendembix rnokasatenem bBIK,
He CTONb akTyanbHa A1 NPOMbILIEHHO Pa3BUTbLIX 3apybeXxxHbIX CTpaH U Ha CErogHSALHUN
OEHb.

OpHako, noxanym, BakHenwee BAUsSiHAE Ha pa3BMTME NOLOTPACM okasano daktmye-
CKOe pacrnpocTpaHeHuMe Ha cbpocbl CTOYHbLIX Boa TpeboBaHuin no cobnogeHuto MOK ans
BOOHbIX OOBbEKTOB PbIOOXO3ANCTBEHHOINO HasHayeHusl. BakHO oTMeTuTb, YTo AaHHble OK
Obinn paspaboTaHbl 4Ns1 OLEHKN COCTOSAHUSA BOOHbLIX OOBEKTOB, HO HMKaK He Ansi HOPMUPO-
BaHMA cOpocoB CTOYHbIX BoAd. HopmaTtumebl atux MNOK eanHbl ana Bcen tepputopumn Poccunin-
ckon depgepaumm, N UX NPUMEHEHUE He 3aBUCUT OT MPUPOOHO-KNUMATUYECKNX, reoXumMnye-
CKMX, TMAPOXMMUYECKUX N TMAOPOSIOrMYEeCcKUX ocobeHHOCTENn BOAOEMOB. OTO NPUBOAUT K TO-
My, 4TO gencteme gaHHbix [NOK pacnpoctpaHsaeTcs Ha BOAHblE OOBLEKTLI, B KOTOPbIX €cTe-
CTBEHHble (POHOBbIE KOHLIEHTpaLMN BeLeCTB MOryT npeBbllwaTh yctaHoBneHHbIn MNOK B ge-
CATKM pas.

Mpu paspaboTke MNOK npobnema nx TexHN4eckom AOCTUNKMMOCTK B Npoueccax O4YnCT-
K1 B NpUHLUMNE HE paccMaTpuBanach.

YuunTbiBas OTCYTCTBME TEXHOMOMMN AOCTMXEHUA BOnbLUEn YacTu 3Tux TpeboBaHuin U
OYeHb BbICOKYD CTOMMOCTb AOCTMXEHNSA BONbLUMHCTBA OCTasbHbIX, Nepexoq K HOBOW CUCTe-
Me TpeboBaHUN NpUBES K pasBUTUIO Cpa3dy HECKOSTbKNX HEraTUBHbIX NPOLECCOB:

- Je3opueHTauunsa nogoTpacnu B 4acTu OPUEeHTUPOB pasBuTUA. B aTOM kayecTBe B BU-
Ae OAMHAaKOBbIX NO 3HAYMMOCTU 3aJad NpeabsBnsaAnncb, HanpuMep, yganeHne coeguHeHumn
a3oTa U TSKeNbIX MeTannoB. Torga Kak Ha NpakTUKE HUKAKMX Mep MO yAaneHuo TsKenblX
MEeTasnsoB HUKOrga W HUrAe He npeanpuHUManocb B CBS3M C OTCYTCTBMEM creumarnbHbIX
TEXHOMNOMNM;

- (bopmmnpoBaHMe OTHOLLEHUS KO BCEM HOPMAaTMBHbIM TPpebOBaHUAM Kak K HEBbINOSI-

HUMbIM, YTO TOPMO3UT pearnmn3auunto pearibHbiX 3agav,
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- 3HaYnNTENbHbIE BGEeCcCMbICNEHHble 3aTpaThl Ha pa3paboTKy pas3fgenoB MNPOEKTOB Ha
CTagnn OOO0YUCTKU, KOTOPble BO MHOIMMX Cryvasix Oblfiv OTHECEHbl Ha 2-10 oyepenb CTpou-
TenbCTBa U HUKOraa He GbinNn peann3oBaHbl;

- MaccoBO€ pa3BUTUE TEHOEHLMM K UCKAKEHUIO PaKTUYECKUX JaHHbIX O 3arpsi3HEHHO-
cTn cbpacbiBaeMon BOAbl, HAYMHAsA C NoKasaTenen NpoOeKToB, KOTOPbIE HE COrNacoBbIBaNIUCh
6e3 geknapauum HebinonHuMoro cobnogeHus MOKpuexos U 3aKaHYMBAsS UCKAXKEHWEM OaH-
HbIX XUMUKO-aHaNMTUYECKOro KOHTPOoNA paboTbl COOPYXEHUI;

- 0OTKa3 OTBETCTBEHHbIX U NPOGECCUOHANbHbLIX KOMMAHUA C MUPOBBLIM MMEHEM OT yya-
CTUSA BO MHOMMX KOHKypCax Ha CO34aHNe OYUCTHbLIX COOPYXXEHUN B YCNOBUSX NpeabABNEHUs
HepeanuayeMbix TpeboBaHun aocTmwkeHns MOKpuexos, U, KaK UTOr, — pacnpocTpaHeHne Ha
pbIHKE KOMMaHWI, rOTOBLIX NOMyYaTb 3akasbl NyTeM HeAOOPOCOBECTHLIX 06eLLaHnin NOSTHOro
cobntogeHns Bcex TpeboBaHui;

- COKpaLleHMe NMPUTOKA YacCTHbIX MHBECTULMIA B NOAOTPACHb NPU CTOMb LUATKMX YyCno-
BUAX paboThbl.

BeeneHne cuctembl onnatbl 3a cbpockl U, B 0cOGeHHOCTN, MeToauKkn mcumncneHmns
pasmepa Bpeaa, NPUYNHEHHOrO BOAHbIM OObEeKTaM BCREeACTBME HApPyLUEHUS BOAHOMO 3aKo-
HogaTtenbcTBa [6] BCce 3TO, CO34ano yCcrnoBusi, NpU KOTOPbIX NobbIM paboTatowmm He TONbKO
no npoekty, HO n nydwe npoekta OC LUCB MOXHO BMeHUTb HEOBXOAMMOCTb onnaTtbl KOM-
neHcauun Bpeaa Ha CyMMbl, MHOIOKpaTHO NpEBbILAtoLLMe roqoBon aoxon opraHndauumn BKX
OT 3TOro BUAa AEATENBHOCTM.

TpeboBaHMe ounwaTb CTOKM OO BENIMYMH KOHLUEHTpaUMA NoKasaTerien HmKe aHano-
MMYHbIX ECTECTBEHHbIX (DOHOBbLIX 3HAYEHWI NPUBOAUT K CUTyauun, Korga CTokM ¢ 6onee HM3-
KUM coaepXaHMeM 3arpsi3HSALMX BELLLECTB, YeM B BOOHOM O00beKkTe, BCe paBHO paccmaTpu-
BAlOTCH KaK HEQOCTATOYHO OYMLLEHHbIE, K TakKUM NpeanpusaTusM BbiaBUratoTcss TpeboBaHus
No BHECEHWNIO CBEPXHOPMATUBHOW NnaTthl N NPEeAbABASTCA MHOTOMUNIMOHHBLIE TPpeboBaHUSA
0 BO3MeLLeHMM Bpeda okpyXatwen cpege 6e3 gokasaTtenbcTBa NpuUYMHEHNa caMmoro ¢akra
Bpeaa, a TONbKO Ha OCHOBE OTYETHOCTM CaMOro NpeanpuUsaTus.

MpumepHO Takas ke cuTyaumnsa Bo3HukNa B cdepe ounctkm NCB. Bmecto cosgaHus
fbonbliero Konuyectesa OO6BHLEKTOB OYUCTKM, obecneymBaloLmMX yaaneHne OCHOBHOW MaccChl
3arpsisHeHuin, TpeboBaHne cobniogeHus MAK 3arpasHALWMX BELWECTB Ha BbIMYCKE OYULLIEH-
HbIX CTOYHbIX BOA B BOAHbIN OOBLEKT cchopmMMpoBann TEHOAEHLUMIO CTPOUTENLCTBA HEMHOIO-
YNCIMEHHBIX TEXHNUYECKMN CITOXKHbIX, AOPOroCTOALLMX B CTPOUTENBCTBE U 3KCMyaTauMm OYUCT-
HbIX COOPY>XEHWUN C MHOrOCTYyNeH4YaToM TEXHONOrMYecKom CXeMOW OYUCTKU, OPUEHTUPOBAaH-
HbIX Ha OOCTWXKEHME HOPMaTUBOB KayecTBa BOAbl BOAHbIX OOBbEKTOB PbIOOXO35IMCTBEHHOIO

Ha3Ha4YeHU4.
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B uenom HepeanuctnyHasi cucteMa HOPMUPOBAHUSA CYLLLECTBEHHO 3aTOopMO3uia Mo-
AEPHMN3ALMI0 OYMCTHBLIX COOPYXXEHUIN NoAoTpacnuv, NPenaTtcTBoBana NPUTOKY MHBECTULUA B
Hee U TeEM CaMbIiM HaHecNa 3Ha4YMTENbHbIN yLepb COCTOSHUIO BOOHBIX OOBEKTOB.

HacTtoawun cnpaBOYHMK, KaK 3fIEMEHT CUCTEMbI TEXHOMOMMYECKOr0 HOPMMPOBAHUSA
cbpocoB B pamkax pedopmbl, nposogumon [MpaButenbctBoM Poccuinckon depepaumm B
3TON chepe, Npm3BaH co3gaTtb 0O60CHOBaHHYO 6a3y Ans peanucTMYHOro HOPMUPOBAHUSA, YTO
Nno3BONUT NpeaoTBpaTUTb HepauuoHanbHble 3aTtpaTthl Ana 6QKeToB BCeX YPOBHEN, npea-
ckasyemble ycrnoBusi paboTbl Ans MHBECTOPOB. Pe3ynbTaTtoM 3TOro JOMKHO SABUTBCHA MaKCcu-

MaJibHO BO3MOXHO€E B CJTOXMBLUUXCA YCITOBUAX YMEHbLUEeHNE HeratuBHOro BO34ENCTBUA Ha

OKpYXXatoLLlyto cpefly OT 0GbEeKTOB NoA0TPaCHU.

1.3 Ponb nogoTpacnu B 3awmuTe BOAHbIX 06 EKTOB OT HEraTUBHOIO

BO34eUCTBUA NOoCerieHUN Ha BOAHbIe OO BLEeKThI

Mo gaHHbIM MuHnpupogbl P® ([Joknaa o coctosHun 1 06 oxpaHe OKpyXarLlen cpeabl
B Poccuinckon ®epepauun B 2013 roay), B 2013 rogy B pesynbtate nNpons3BoacTBa U pac-
npeneneHns anekTpoaHepruu, rasa u soabl (pasaen E OKB3[) obpasosanock 31,5 mnpa m®
CTOYHbIX BOA, YTO cocTaBuno 73 % oT obuwero KonnyecTBa CTOYHbIX BO4 B cTpaHe. OaHako
3HauUTenNbHas 4YacTb 3TOro o6bemMa OTHOCUTCH K He3arpsi3HEHHbIM BOAaM OT NMpoOn3BOACTBaA
anekTpoaHeprun. W3 obulero konuMyectBa 3arps3HeHHbIX CTOYHbIX Boa (15,7 mnpa m3)
8,7 Mnpa M3 NpMXoOuUTCs Ha CTOYHbIe BOAbl, 0Opa3oBaBLLMECH OT AeATENbHOCTU Mo pasae-
ny E. Mo aaHHbIM PoccTtata P® (Ha ocHoBe AaHHbIX Tabnuubl 1.5), 7,65 mnpa m3 oT aTon
BENUYUHBI (49 %) npuxoauTcs Ha copocsl LICB.

Mo gaHHBIM CTaTUCTUKKU, okono 1,17 mnpa M3 CTOYHbIX BOA, GbiNo cOpolueHo npea-
npuatTuamu rpynnesl E 6e3 ounctku, n3 obwero obbema Heo4MLLEHHbIX CTOKOB MO CTpaHe
(3,3 mnipa m3). Takum o6pa3oM, 40N HEOUULLEHHBIX COPOCOB OT 06Lero o6bema copocoB B
3TON CcTaTUCTMYECKOW rpynne, Bknovatowen cbpocel LICB, coctaenseT 15 %, npyn ToM, 4TO
Nno BCEM OCTarnbHbIM rpynnam ata gons paeHa 26 %. OgHako MCNOMb30BaAHHbBIN CTaTUCTUYE-
CKMI NOAXOA4 He NO3BONSeT OueHnTb gonto cobeTeeHHo LICB B HeounLeHHbIX copocax.

K ctatuctmnyeckon rpynne «COpoLleHO HOPMATMBHO OYMLLIEHHbLIX BoA» B rpynne E oT-
HeceHbl 1,08 Mnpa M3, ogHako oTpacreBasi IPUHAANEXHOCTb JaHHOro 06beMa HEM3BECTHa.

Cratnctnyeckas OTYETHOCTb, TakuMm obpas3om, cymmmnpyeT abCoNOTHO pasHOPOAHbIE
NMOTOKM: MPOMbILLIIEHHbIE CTOYHbIE BOAbI (MPUYEM OT HE CaMbiX BOLOEMKMX U ONacHbIX AN
BOAHbIX OOBLEKTOB OTpacnen) M CTOYHble BOL OT HACENeHHbIX MYHKTOB, NPOXOoAsiwue no

OKB3[l noag HasBaHMEM «NPOM3BOACTBO BOAbI». Takum obpas3oMm, XKusHeoesTENbHOCTb o-
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poaoB npupaBHMBAETCA K PYHKLUNMOHMPOBaHUIO OOHOro u3 cektopos BKX, He umerowmx oT-
HoweHus kK FCB n MNCB u B npon3BoaMmoM aHanuae BooOLLe He BbiaenseTcs.

Takon nogxon k cépocam OC LICB kak k cobpocam NpoMbILLNEHHbBIX NPeAnpUATUn Npo-
TMBopeunt BopgHomy kopgekcy Poccuinckon depepaummn, corriacHo Kotopomy (ctatbst 65,
yacTb 16) LeHTpanu3oBaHHbleE CUCTEMblI BOAOOTBEAEHMUS (KaHanusauuu), LeHTpanM3oBaH-
Hble NMBHEBbIE CUCTEMbl BOLOOTBEOEHUS OTHOCATCA K COOpPYXeHusM, obecneymBaroLimm

OXpaHy BOAHbIX 00beKkToB OT 3arpsa3HeHunad, 3aCopeHnd, 3anneHmna n UCToeHmnAa soa.

HeraTtuBHoe BO3aencTBME Ha BOAHbIE OOBbEKThI OKa3blBalOT HAaceneHHble NYHKTbl B pe-
3ynbTaTe X1U3He4eATeNbHOCTN UX HaceneHns n paboTbl opraHnsaumin, o6pasyroLnX CTOYHbIE
Boabl. Mpn atom OC LICB camu He 06pasyloT npakTUYECKNn HUKAKUX 3arpAa3HEHNn. TexHormo-
rMMYeCKUM npouecc Ha HMX (nogpobHee — cM. pasgen 2) He NPUBOAMUT K 06pa3oBaHMO HOBbIX
CTOYHbIX BOL U OTXOO0B, a NULb KOHUEHTPUPYET U TPaHCHOPMUPYET YXXe coaepxaliumecs B
nocTynawLlemM MoToke 3arpsisHsalwme BewectBa. CornacHo npoekTam, TEXHONOrMYecKun
npouecc npeacTtaenseT cobon npeobpasoBaHune (pekynepaumio) CTOYHbIX BOL B MOTOKM Be-
wects, 6e3BpeaHble ANA OKpyXalLen cpedbl U (Unn) ucnosnb3yemMble B pasfiMyHbIX oTpac-
nax xosancrtea. Takum obpasom, OC LICB nmeloT BOAoOXpaHHOE 3HAYeHME, YTO 3aKpenseHo
B BogHom kogekce Poccuinckon ®egepaumm, a He NpeacTaBnsioT 3KONTOrMYECKy0 ONacHOCTb.

MoTeHumanbHasa akonornyeckaa onacHoctb OC LICB (npexae Bcero OC 'CB) BO3HU-
KaeT npu peanu3aumm pUCKOB HapyLUEHUs TEXHOMOrMYeckoro npouecca, B TOM 4ucne B pe-
3ynbTate aBapui. Takke Ha NpaKkTUKe u3-3a NpPobnem ¢ yTunmsaumen ocagka OHU CTaHOBAT-

CA OTXO0OamMu, 4aCTo HakanjimBarTCA Ha MUINOBbLIX MiiowlaaKkax, 3arpAa3HAada OKpyXatoLllyrto cpe-

ay.
1.4 UHdpopmaumusa no nogoTpacnu

1.4.1 O6wme cBepeHUA O NpeanpuUATUAX NoQ4oTpPacnun

PacnonoxeHne n macwtabbl NogoTpacnn COOTBETCTBYIOT PACMONOXEHNIO N YUCMEH-
HOCTW HaceneHHbIX NYHKTOB B Poccunckon ®enepaumu.

Mo coctoanmio Ha 01.01 2014 (PocctaTt P®. PacnpegeneHme MmyHuumunanbHbIX yype-
XOEHUn No Tunam MyHuuMnanbHbiX obpasoBaHuin Ha 1 saHBaps 2014 roga) B Poccuiickomn
depgepaumm HacuMTbIBaNoCh: ropoackux okpyros — 520, noceneHun ropogckux — 1660, no-
ceneHnn cenbckmx — 18 525. CornacHo 3akoHoOaTenbCTBY, MOHATUE «NOCENeHue»
He TOXOECTBEHHO NMOHATUIO «HaceneHHbIn MYHKT». «lMoceneHue» — 3TO

He rpagoCTpouTernibHad, a ynpasiieH4eckada egunHuua. an/IMeHI/ITeJ'IbHO K ropoackmmMm roce-
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NEHNAM 3TO MOHATME coBnagaeT, K cenbCckuM — HeT. NoceneHne yacTto BkAo4vaeT B cebs
HECKOJSbKO HacesleHHbIX MyHKTOB.

OpHako konnyectBo cywecTtByowmnx LUICB n nx ounctHeix coopyxenun (OC LICB) pna-
NEKO He TOXAECTBEHHO KONMMYECTBY HACENEHHbIX MYHKTOB, OTHOCSALLMX K 9TUM KaTeropusim no
cnegylowmnmM NpuYMHam:

- 3HaYNTENbHAA YacTb CpeHUX U MarnbIX CeNnbCKUX nocesieHun (3a UCKNIYEHNneM He-
AABHO CO3[aHHbIX, NpeacTaBnsowmnx cobon koTTempkHble nocenkn ¢ LICB) He numeeT ueH-
Tpanu3oBaHHbIX CUCTEM BOOOOTBEAEHUS;

- 3Ha4nTENbHAA YacTb noceneHnn nmeet LICB Tonbko ansi cmecun 6bITOBbIX U NPOU3-
BOACTBEHHbIX CTOYHbIX BOA (Tak HasblBaemMasi pasfesibHas cucteMa BOAO0OTBeAEeHMUs ), nNpu
3TOM MOBEPXHOCTHbIE CTOKN OTBOAATCS Mo penbedy, 6e3 npumeHenus LICB;

- 3HaunTenbHaa Yactb LICB NOBEPXHOCTHOrO CTOKA HE UMEET COOPYXEHUA OYUCTKM,
cbpoc CToKa OCYLLECTBSAETCA HENOCPEACTBEHHO B BOAHbIE OObEKTLI, 6€3 OUMNCTKN.

Kpome TOro, He BCe ropoga u nocenku ropogckoro tuna umetot LUICB ans otBegeHus
rOPOACKMX CTOYHbIX BOoA. o gaHHbIM 3a 2008 roa, K HUM OTHOCUIIMCL 29 ropofoB (OKOJSo
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, KypraHckomn
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 obuwero umcna B Poccuickon denepaumm) He pacnonaratot LICB.

HaHHble Pocctata P® no coctosiHuio Ha uionb 2014 roga npyBedeHsl B Tabnuue 1.6.
Kak BMAOHO, cuTyaumsa HeCKomnbKo ynydwwunack: Tenepb LUCB oTcytcTByeT B 2 % ropogos u

18 % nocenkos ropoAckoro Tuna.

Tabnuua 1.6 — Ctatuctnyeckme gaHHble no konuvectsy LICB

Uncno HaceneHHbIX MyHKTOB, MMEIOLLMX KaHann3aumio (Ha KoHew, roga) 3Ha4yeHne
FNopopa 1070
B NPOLEHTax oT obLuero nx ynucna 98
Mocenku ropoackoro Tuna 1013
B MpOLEHTax oT obLero nx ymcna 82
CenbcKue HaceneHHble NYHKTbI 7131
B NPOLEHTax oT obLuero nx ynucna 5
YcTaHoBREHHasa NponyckHasi CMOCOBHOCTb OYUCTHBLIX COOPYXEHNN — 57190,7
BCEro, TbiC. M3 B CYyTKM
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Uncno HaceneHHbIX MNYHKTOB, MMEeKLNX KaHanm3auuno (Ha KOoHeL rona) 3Ha4yeHune

B ropoCKON MECTHOCTU 54042,9
B CENbCKON MECTHOCTU 3147.,8
Mcnonb3oBaHne MOLLHOCTM OYMCTHBIX COOPYXXEHU KaHanu3aumm — Bce- 49

ro, B npoueHTax

B ropoCKON MECTHOCTU 51

CornacHo gaHHbIM cTatucTukn obuee konuvectso LICB coctasnsieT 9214 eguHul,.
HaHHble no konundectsy OC LICB oTCcyTCTBYIOT, HO HOMUHANBHO OHO AOMMKHO ObITb BN3KO K
konuyectesy LICB wun coctaBnate okono 9 Tbic. [lpn nNpoekTHoM npon3BoaUTENBHOCTH
57,19 MmnH M3/cyT cpeOHss nNpoeKkTHas npousBoauTenbHocTb oaHoi LICB cocTaBnsiet
6200 m3/cyT, a cpeaHuin NpuToK — okono 3000 m3/cyT.

CnegyeT OTMETUTb, YTO CyLlEeCTBEHHAd Hedorpy3ka OYUCTHBIX COOPYXXEHUN Ha Mpak-
TUMKe Odaneko He Bcerga o3HadaeT KOM(POpPTHbIE YCMOBUS 3KCNsyaTaumMm U Hanudme pesepsa
MOLLHOCTU. M0 AaHHbIM YfeHOB TexHuyeckon paboyen rpynnbl, 3Ha4YnTenbHas 4Yactb OC
CENbCKUX MOCENEHNN M MOCESNKOB FOPOACKOro TUna HaxoguTca B HEYOOBMETBOPUTENBHOM
COCTOSIHMM, @ YacCTb MOSIHOCTLIO Bbilwna M3 cTpos. Ha mHornx 6onee kpynHbix OC yactb nu-
HUW OYUCTKM BbiBEAEHa U3 JKCnsyatauumn ms-3a HeygoBrEeTBOPUTENBHOIO TEXHUYECKOro COo-
cToaHnda. Kpome TOro, MpoekTHas npom3BOAUTESNIbHOCTb B NOAABASOLLEM YUCHEe CUTyauun
OTHOCUTCSI K BO3MOXHOCTU COOPYXXEHWUN OCYLLECTBIATL 3afavy yaaneHus opraHM4Yeckux 3a-
rPA3HEHUN, TOraa Kak NPoBeAEHNE OYMCTKN OT BUOreHHbIX 3NIEMEHTOB TpebyeT NpUMEpPHO B
2 pa3a 6onblero spemeHn obpaboTkn. Takke CyLWEeCTBEHHO, YTO COKpalleHue pacxoja
CTOYHbIX BOA (CM. HWXE), MMeBLLUEe MeCTO B nocnegHue 25 neT, He 03Havyano nponopumo-
HaNbHOrO COKpPAaLEeHMS Harpy3ku Mo 3arps3HeHusM, B OONbLUEn CTENEHU Onpeaensitowmm
BpemMsi 06paboTKn CTOYHOM BOAbI.

Takmm obpasom, cpegHsas Harpyska B 50% OT NPOEKTHOW  MOLLHOCTU
(cm. Tabnmuy 1.6) nuwb NokasbiBaeT HEKOTOPYH BEPOSATHOCTb PEKOHCTPYKUMW LOaHHbIX CO-
OPYXXEHUI C NEepeBOAOM Ha HOBble TexHorormu, 6e3 cTponTensCcTBa AOMOMHUTENBHbIX 00b-
€MOB eMKOCTEMN.

MHpopmauma no konuyectsy obbektoB ouncTkn NMNCB HaceneHHbIX NyHKTOB BecbMa
He3HauuTernbHa, YTO B LEefIoM OTpaXaeT cuTyauumo no ctpaHe. MIHpopmauma no cyuiectsy-
ownm obbektam B xoge cbopa aHkeT Obina nonydyeHa Tonbko OT MockBbl M CaHKT-
MeTepbypra. Mo 3KCNEPTHOMY MHEHMIO CMELNANMCTOB, OYMCTHblE coopyxeHnusa MNCB ot ce-
NNTEBHBLIX TEPPUTOPUIM CYLLECTBYIOT (Kak cneuvannanpoBaHHble WHXEHEPHble OO0beKTbl)

NpakTU4eCKN TOJIbKO B KPYMHbIX ropodax.
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Tem He meHee B MockBe Ha obLiee 4ymcno BogoBbinyckoB (okono 1400 ef.) npuxo-
antca HemHorum B6onee 160 °C. O6wasa nnowaab Bogocbopa, CTOYHbIE BOAblI C KOTOPOW
ouniaoTca XoTa Obl B cCaMblX MPOCTbIX COOPYXeHusx (npyabl, LMTOBbIE 3arpsi3HEeHuUs),
He npesblwaeT 50 TbiC. ra, Toraa Kak TONbKO nnowagb asTogopor B npegenax Cagosoro
Konbua npesbiwaeT 700 ToIC. ra.

B CaHkr-lNeTepbypre, roe BcA HeucTopuMyeckass 4acTb 3aCTPOMKW KaHanmsoBaHa Mo
pasgenbHon cxeme, Ha 1038 BbinyckoB B BogHble 06bekTbl umeetca 4 OC NCB, co3gaHHbIX
3a nocnegHue 25 net. OHM oumwaoT meHee 2 % Bcex NCB.

[aHHble No KonuyecTBy NpeanpuUATMU U 00BLEKTOB, NognagarLwWwmx nop obssa-
TenbHbIN Nepexon Nosly4yeHne KOMMIEeKCHbIX pa3pelueHun (1-a kateropus)

Ha HacToAwmnin MOMEHT KpUTEPUIN OTHECEHWSI YCTaHOBIEH MocTaHoBreHnem [pasBu-
TenbctBoM Poccurickon denepaumm ot 28.09.2015 Ne 1029 «O6 yTBEPXKAEHUN KPUTEPUEB
OTHeceHus1 06BLEKTOB, OKa3blBalOLWMX HEeraTMBHOE BO3OENCTBUE Ha OKpYXalollylo cpeay, K
obbektam |, I, Il n IV kateropun» k 1- Kateropunm oOBHLEKTOB, OKa3blBaAKLLNX HEraTMBHOE
BO3JENCTBME Ha OKpYXatoLLyto cpealy OTHECEHbl OOBbEKTbI OUYUCTKM CTOYHbIX BOA LeHTpanu-
30BaHHbIX CUCTEM BOAOOTBeAeHMs (kaHanu3aumm) ¢ 06beMOM OTBOAMMbLIX CTOYHbIX BOQ,
20 TbIC. Ky6. M 1 Bonee B CyTKM, YTO MPUMEPHO COOTBETCTBYET YWUCIIEHHOCTUM HaceneHus
cBbilwe 50 ThiC. YenoBek (T. e. cpeaHne ropogam M Bblle MO YUCMEHHOCTM), OCHOBHOE BHU-
MaHue B JaHHOM CMpaBOYHMKE NOCBSALLEHO 3TOW rpynne HaceneHHbIX MyHKTOB.

O6Lee konMM4ecTBO OOBLEKTOB, KOTOPbIE LOMKHbI ObiTb OTHECEHbLI K 1- KaTteropum,
cocTaBnsieT He 6onee 600 (c yyeToM TOro, 4YTo psg ropogoB umeet 6onee ogHoro OC ICB ¢
06bEMOM OTBOAMMbIX CTOYHbIX BoA 20 Thic. M3 1 Gonee B CyTKW, a TakKe C y4eTOM HEMHOrO-
yucreHHbix OC MNCB, yooBneTBOPSOLLMX 3TUM YCITOBUAM).

OueHo4YHble gaHHble MO obLeMy KOnMYecTBy OOBbEKTOB B OTpPaCv, UMEKLLMX NPaBo
A06POBOMBHO MPUCOEANHUTBECS K HOPMUPOBAHWUIO MO TEXHOMOrMYEeCKMM nokasatensim (co-
rnacHo nyHkTy 12 ctatbn 31.1 ®epneparnbHoro 3akoHa ot 21.07.2014 Ne 219-d3 (c nsm. ot
29.12.2014) «O BHeceHuM unameHeHun B PefepanbHbii 3akoH «O6 oxpaHe OKpyXatoLen
cpenbl» U oTAenbHble 3aKoHOA4aTeNbHble akTbl Poccunckon denepaummy»).

O6wee konu4yecteo LICB, no gaHHbIM PocctaTta P®, coctaBnsieT cBbiwe 8 ThiC. 00b-
ektoB. OgHako nogaensitowee 6OMbLUMHCTBO CENbCKUX HAacerneHHbIX NyHKTOB He umeeT L|CB,
Takum obpas3om, JaHHOE KONMMYECTBO MMEET CyLLECTBEHHbIN pe3epB pocTa. Ctonb 6onbLioe
KONM4eCcTBO OOBLEKTOB, KOTOPblE MMEKT MPaBO MNEPEXOaUTb Ha MOMyvYeHUe KOMMIIEKCHOro
paspeLueHuns, co3gacTt npobnemsbl, KOTopble MOryT ObiTb pa3pelueHbl pa3paboTkon U BKMO-

YyeHMeM B 3aKoHoAaTeNbLCTBO HOopM obuwero gencteua (HOL) ana Takoro poga o6beKkTos,
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T. €. O6LIJ,eI'IpVIMeHVIMbIX oba3aTenbHbIX Tpe6OBaHVIl7I, He CBA3aHHbIX C noJjiydaeHnem mnHanBu-

AyalnbHbIX KOMMNINEKCHbIX pa3peUJeH|/||7|.

1.4.2 OpraHusauMoHHblIe U IKOHOMUYECKMe OCHOBbLI paboThbl nogoTpacnu.

JKOHOMMYECKMe noKasaTenu npeanpusaTMn oTpacnm

O6blyHO aKkcnnyaTauusi BCero BOOOMNPOBOAHO-KaHanmM3auuoHHoro xossictea (BKX)
OCYLLIECTBMNSAETCHA €AMHON OpraHusaumnen, kotopas TpaaMuMOHHO Ha3biBaeTCsa BOLOKAHANOM.
B oTaenbHbIX criyd4asx o4nmcTka CTOYHbIX BOA, NPOUCXOAUT Ha CaMOCTOATENbHbIX OT BOAOKa-
HanoB nNpeanpuaATUAX, NPUHUMAIOLLMX CTOYHbIE BOAbI HA OYMCTKY MO0 No JOroBopy € opra-
Hu3aumen, akcnnyatmpyrouwen LICB, nnbo no otaenbHbiM goroBopam ¢ aboHeHTamu. B psge
cnyyaeB akcnnyataumen cuctem LICB u o4ncTKOM CTOKOB 3aHMMalOTCA MNpeanpuaTtus,
He oTHocsAwmecs K cektopy KKX.

Bonbwaa vactb opraHmsauun, akcnnyatupytowmx OC LICB Haxogutcs B MyHMUmM-
nanbHON coBCTBEHHOCTU (B XO3AMCTBEHHOM BeaeHun MYT1, yupexgeHHbIX MyHuumnanuTe-
TOoM, B cocTtaBe umyllectsa BKX). Hactb o6bekto OC L|CB 6binia npuBatnsnposaHa v npu-
HaONEeXWT YacTHbIM KOMMNaHMaM. YacTb KpynHbIX OObEKTOB YyNpaBnsieTcs HECKONbKUMW Kpyn-
HbIMW YaCTHbIMW orepaTopamMu Mo 4OroBopam apeHbl 1 KOHLEeCCuu.

CyulecTByloLlasa cuctemMa OTHOLUEHUA Mexay MyHuuunanutetamu u BoLOKaHanamu
BO MHOIMX Criy4asix He cnocobceTByeT pa3BuTuio otpacnn. OCHOBHblE YOHAbLI NpPeanpuaATU
BKX oo 1990-x rogos 66111 chopmMmpoBaHbl 3a CHET CPeaCTB MECTHOMO U rocy4apCTBEHHOIO
OropkeToB (KpOMe TeX, KOTopble NpUHaAnexann KpynHoiM Npeanpuatnam), a 60nbWnHCTBO
opraHmsaunn BKX O6bino noaBeaoMCTBEHHO MyHuumMnanuteTam. B nocnegywowmin nepuog,
HECMOTpPSI Ha TO, YTO 3aJayn 3TUX OpraHM3aumm n nx UHaAHCOBbIE BO3MOXHOCTU NpakTnye-
CKM HUKaK He M3MEHUNNCb, CyLLleCTBOBaHWEe BogokaHanos B oopme MY npuBeno K unnto-
31N X OTOENbHOrO (PYHKUMOHMPOBAHUSA OTHOCUTENbHO ropoAoB, KOTOpble OHM obcnyxmnBa-
I0T. B pesynbtate TpeboBaHMA MO yNyyWEHUIO KavyecTBa OYUCTKU MpeabsBnsAlTCS
He PyKOBOACTBY HACENEHHbIX MYHKTOB, B KOTOPbIX 06pa3ytoTCs CTOYHbIE BOAbI U KOTOPbLIM
npuHagnexaTt oCHOBHble hoHAabl, a BogokaHanam (MYTT) kak sikobbl CaMOCTOATENbHbIM Op-
raHM3aumsam, npu 3ToM 3arpsasHUTENsIM BOOHbIX 0ObekToB. Takas nogmeHa agpecaTta npe-
TEH3UN, B TOM 4ncre n ob60CHOBAHHbLIX, MHOTOKPaTHO CHWMXaeT MX 3(p(PeKTUBHOCTb, CBOASA
pe3ynbTaTbl K COCTaBMEHMIO NNaHOB, He obecnevYeHHbIX PUHAHCMPOBAHNEM.

[aHHas cuTyaumsa kapamHanbHO MOXeT ObiTb M3MEHEHa NuLb Npu Nepexone K cucre-
Me ynpaBneHus opraHudaumamm BKX Ha ocHoBe koHueccun (M nogobHbIM B3aMMHO OTBET-
CTBEHHbIM CXeMaM OTHOLLUEHUIA MYHULMNanUTeToB 1 oTpacnesoro 6usHeca). OgHako peanu-

3aUunto 3TUX CXeM caep>XmBakoT HeOOCTMXKNMbIE Tpe6OBaHI/1$I K C6pOCGM CTO4YHbIX BOO4 N pUC-
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K/ NpeTeH3u No BO3MELLEHNIO Bpeaa BOAHbIM 0b6bekTaM, B pa3Mmepe, NpeBbILatLLem rogo-
BOM goxopn OT paboTbl obbekTa. [Ansa 3apybexkHbIX KOMNaHWA NPakTU4YECKN HEBO3MOXHO WH-
BeCTMpOBaTb CpeacTBa Ha Takux ycrnoBuax. [1Ba eAMHCTBEHHbIX (NPU 3TOM TEeXHUYECKU U
3KOHOMMYECKM yaauHbIX) npeleaeHTa KpynHblx 3apydexHbix nusectuumn 8 OC LUICB n B OC
panoHoB HOxHoe BbytoBo n 3eneHorpag r. Mockebl CTanuM BO3MOXHbLIMWU TOSbKO B paMKax
BHYTPEHHErO COrnaleHns ¢ BoAOKaHaroMm, KOTOpbIA COXpaHun 3a cobon OTBETCTBEHHOCTb
nepeq KOHTPONMPYOLWMMKN opraHammn 3a cOpoC OYMLLEHHbBIX CTOYHbIX BOA.

OKOHOMMYEeCKas OCHOBa oTpacnun — nony4yeHue opraHusaumsamm BKX onnatbl 3a ceBou
ycrnyrn ot aboHeHTOB No Tapudy 3a NogaHHYH BOAOMNPOBOAHYI BOAY U NPUHATbIE CTOYHbIE
BoAbl. Pasmep Tapuda XecTko KOHTponupyeTcs TeppuTopuanbHbiMn opraHamun degeparnb-
HOW crny0bl No Tapudam. Tapud MoxeT BKMo4YaTb B cebs1 MUHBECTULMOHHYHO KOMMOHEHTY,
HO Npu 3TOM obLasa BenuumMHa Tapmda He MOXeT NpeBbILaTh NPOLUNOroAHI0 bonbLle, Yem
Ha yCTaHOBIEHHbIN [paBUTENbCTBOM MHAEKC. YBENMYeHne Tapuda Ha ycnyrim BogocHabxe-
HUS 1 BOLOOTBEAEHUS, KaK NpaBuno, He npesblwaeT nHnsaumo. MNMpn 3ToM 3HauYnTesnbHas
4YacTb eXerogHoro pocta Tapuga TepseTcsa 3a cyeT bonee CyleCcTBEHHOro pocTta Tapudos
Ha 9HEepProHocuUTenNn, YOOpOXaHus Heperynmpyembix ctaTten 3aTtpart (peareHTbl, obopyaoBa-
HWe 1 A4p.), BBEAEHNEe HOBbIX NraTexeun, a Takke, YTO OYeHb CyLLEeCTBEHHO, 3a CHeT Npoaos-
XarLerocsa exerogHoro CHWXeHns BogonotpebneHns n sogooTseaeHus. MNMockonbky gons
nepemMeHHbIX 3aTpaT, MNpaAMO 3aBUCALWMX OT pacxoda BoAbl, B opraHusaumax BKX
He npeBbiwaeT 40 %, TO Npy CHUXKEHUN pacxoda, Hanpumep, Ha 4 %, TONbKO AN KOMMNEeHca-
umm atoro (6e3 yyeta MHAPNALMOHHOIO dpakTopa) HeobxoaMmo NoBbICUTL Tapud Ha 2,5 % —
3 %. B pesynbTate OenCTBUSA AaHHbIX haKTOPOB CpeacTBa, KOTOPbIMU pacnonaratoT opraHu-
3aummn BKX, B peanibHOM BblpaXXeHUU COKpaLLalTCs OT roga K rogy.

Ana npeanpusatun BKX cHmxkeHne notpebneHns Boabl HE TONMbKO NPUBOAUT K YMEHb-
LIEeHWIO Aoxoaa, HO 1 HensbexxHo TpebyeT JONONHUTESNbHBIX BIIOXEHUN HA 3aMeHY CUNOBOro
N TexHonornyeckoro obopynoBaHusi, MOLHOCTU KOTOPOro CTaHOBATCH U30bLITOYHbIMU, Nepe-
Knagky TpybonpoBogoB BOAOCHAOXeHUS C yMeHbLleHneM anameTtpa Tpyb ana 6opbbbl € 3a-
cTtoeM BoAabl B ceTax. OgHaKO M3-3a NpUMEHEHNST 93KOHOMNYECKM HEOBOCHOBAHHOMO Tapuda B
oTpacnu cpeacTtB Ha obecneveHne aHeproadHPEKTMBHOCTU NPAKTUYECKN HET.

B pesynbTtate 4encTBUSA BCEX OMUCAHHbIX (PAKTOPOB, YObITOYHbIMUK, NO AaHHbIM Poc-
CUNCKOW accoumaumnmn BogoCcHabxeHnss u BogooTBeaeHus, aenstoTca 6onee 80 % opraHusa-
umnm BKX.

HononHutenbHo K Tapudy opraHmsauun BKX nmeroT npaBo BbiCTaBNATb abOHEHTaM
KOMMeHCcaunoHHyo nnaTy 3a HeraTMBHOe BO3aencTBme Ha coopyxenusa LICB n 3a cbpoc 3a-

rPA3HAIOLLMX BELLECTB B BOAHbIE 00bEKTbI (MOCNeaHun NnaTex — Tonbko aboHeHTaM, copa-
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cbiBaowmm meHee 200 m3/cyT, KpynHble aBoHEHTbI AOMKHbI BHOCUMTbL 3TOT MnaTex B Owoa-

Xer).

B obuwen cebectonmocTtn ycnyrm BogooTBeAeHNs COBCTBEHHO OYMCTKA CTOYHbIX BOZ,

(Bknovasi 06paboTky ocagka), B 6onbLUMHCTBE criydyaeB 3aHMmaeT He 6onee 30 % — 40 %,

ocTanbHble cpeacTBa PacxodylTCcs Ha 3KChyaTauuio CEeTeN U HACOCHbIX CTaHUMIA BOOOOT-

BeOEHUA.

BenuunHa ctonmocTtu ycnyr sogoorseeHud (I'IO CeTU ropogcKmx CTOYHbIX BOLI,) B pas-

HbIX MOCENIEHMSIX CYLLECTBEHHO pasnuyaeTcs. HekoTopble AaHHble (MHopmaumsa Poccui-

CKOWM accoumarmm BogocHabxXeHus n BogoOTBEAEHNS) NpMBeAeHbl B Tabnuue 1.7.

Tabnuua 1.7 — Cpeﬂ,HFIFI CTOMMOCTb YycCnyrm BopgooTBedeHuA Mo cbe,u,epaanblM

oKpyram u HekoTopbiM pernoHam Poccunckon degepaumn (3a 2-e nonyrogue 2014 r

Okpyr, cyobekT Poccuinckon deaepawmm

Tapud (Bkntovas Hagbaeku ans no-

Tpebutenei), py6./m3

Poccuinckas ®epepaums 23,44
LleHTpanbHbIn dhegepansHbii okpyr (LLPO) 22,74
Tynbckaga obnactb 13,72
Koctpomckas obnactb 34,44
CeBepo-3anagHbiv begepanbHbin okpyr (C390) 25,32
KanuHuHrpagckas obnactb 8,42
Pecnybnuka Komu 48,13
FOxHbIN dpenepanbHbii okpyr (KOPO) 24,04
Pecnybnuka Agbires 13,8
KpacHogapckun kpan 28,81
CeBepo-KaBkasckun cegepansHbii okpyr (CKPO) 14,58
Pecnybnuka darectaH 3,06
CTaBpononbCKui Kpan 22,25
MpuBomkcknin henepanbHbin okpyr (MPO) 18,86
Pecnybnvka Mopgosus 11,41
Pecnybnvka Mapun On 26,07
Ypanbckun penepansHbii okpyr (YpdPO) 25,18
CsepanoBckas obnacTtb 14,94
Amano-HeHneukun AO 73,13
Cunbupckunin peaepanbHbin okpyr (CPO) 23,0
KemepoBckas obnactb 14,11
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L Tapud (Bkntovas Hagbasku Ans no-
Okpyr, cybbekT Poccunckon deagepauum .
Tpebutenei), py6./m3

KpacHosapckumn kpan 33,62
[anbHeBoCTOYHbLIN peaepanbHbin okpyr (OPO) 44,39
[Mpumopcknin kpan 17,24
YykoTtckun AO 173,48

an/IMe‘-IaHVIe —TIo KaXgomy 0 npuneegeHa MMHMMaribHaa n MmakCnmaribHasa BeJIN4YnHbI

TapudoB no cybbektam Poccuickon degepaumu.

Kak BnaHo 13 tabnuubl 1.7, BennymHa TapudoB gaxke No cocegHMM 1 6rMskum K apyr
K Opyry no npupoaHbIM M 3KOHOMUYECKUM YCNOBUSM OKpYraM MOXEeT pasnuyatbCs B He-
CKOSbKO pa3. OTO BbI3BAHO TeM, YTO TapudHOe perynmpoBaHMe NpoMCXoauro «OT JOCTUTHY-
TOro» YpPOBHS, NPUHUMNbI TEXHOMOrM4Yeckoro obocHoBaHnsa Tapuda ans JOCTUXKEHUS Heob-
XOAMMOro Ka4yecTBa YCryr He NPUMEHSIHOTCS.

[Mpouecc OYUCTKM CTOYHbIX BOA He SBMSieTCS NPOW3BOACTBOM TOBapa, a SABMSETCS
ycnyron, okasbiBaemon aboHeHTam LICB no ouncTtke mx cToyHbiX Bog. [lpy aTOM aboHEHT
onfladMBaeT OaHHYH YCRyry UCXOAs n3 akTUYEeCKMX 3aTpaT OpraHusauun, aKcnnyaTupyto-
wen OC UCB un daktnyeckn npumeHsieMblx TexHonorun, T. e., ecnu Ha OC LCB ucnonbay-
eTcs NpUMUTMBHAZA, ManoaddekTneHas, HoO NpPU 3TOM U ManosaTpaTHas TexHornornsa (nMbo
BOOOLLE OTCYTCTBYET OYMCTKA), TO CTOMMOCTb 3TOM ycnyrn ans aboHeHTa okaxeTcs npe-
AENbHO HM3KOWM (HyneBow), a ecnu NpPou3BoAnUTCA rnybokas o4YncTKa CTOYHbIX BOA, nepepa-
00Tka 1 yTunmMsauus ocagka, To CTOMMOCTb ycnyr ans aboHeHTta 6yaet makcumanbHou. B
aHanorn4yHom cuTyaumm, NPUMEHUTENBbHO K CBOBOLHON PbIHOYHOW CUTyauun, yCcrnyrm unm To-
Bapbl HEHaANexXallero kayectsa (He obecneymBatome 6€30NacHOCTb OKPYXKatoLen cpeabl)
Obinn Obl 3anpeLLeHbl, HO B cdhepe ycnyr BO4OOTBEAEHUSA TakoW Noaxo4 He npumeHum. lMo-
ckonbky cdepa ycnyr LICB He aBnsieTcs pblIHOYHOW, @ OTHOCUTCS! K €CTECTBEHHBIM MOHOMO-
nnam, TO MHTEpPEChl NoTpebuTtens B aton cdepe npmsarbl 3awmwate PCT n GAC. OagHako
B CBOEWN OeATENbHOCTM OHU PYKOBOACTBYIOTCA HEe 06s3aTenbHOCThio obecneveHns Tpebosa-
HUIM No rNy6oKon o4YnCTKe, a NULWb NogaepxaHnem paboTocnocoBHOCTU perynupyemMbix 00b-
eKTOB Mpu cobniogeHn npenenbHbIX MHOEKCOB pocTa TapudoB. TeHO4eHUMA Takoro pasBu-
TWS HEeraTUBHa — OTCYTCTBUE OUYUCTKM NPU MUHMManbHOM Tapude. Takum obpasom, K coxa-
NEHVIO, perynmpoBaHue AaHHOW cdpepbl pa3banaHcMpoBaHoO: NpeabsBneHne OAHUMU rocop-
raHamu TpeboBaHWU K KAa4eCcTBY YCNyrM B BUAE XXECTKMX TpeboBaHMI K COPOCY OYMLLEHHbIX
CTOYHbIX BOA MPOTMBOPEYUT MO3ULMK APYrNX rOCOPraHoB Mpu3HaBaTb HEU3OEXHbIN cylle-

CTBEHHbIN POCT LEHbI Ha 3Ty yChyry.
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B Tabnuue 1.8 npuBeaeHbl gaHHble N0 ce6eCTOMMOCTM YCNYr OYUCTKM CTOYHbIX BOA B
KOHKPETHbIX HaCeneHHbIX MyHKTax (MonyYeHbl B paMKax aHKeTUPOBaHUSA Npeanpusitui), no
CpaBHEHUIO ¢ TapudamMn Ha ycnyry BO4OOTBEAEHUS B 9TUX MOCENEeHUAX. YUnTbiBas Manbin
06bem gaHHbIx no obbektam OC [1CB (cooTBETCTBYIOLWMNI KONMYECTBY AaHHbLIX OOBEKTOB B
nogoTpacnu), 3gecb M ganee, B criydae e€Ccnu BUA CTOYHbIX BOA He yKkasaH, NpuBOAUMblE

AaHHble U nHdopmaumusa otHocatca K OC MCB.

Tabnuua 1.8 — CpaBHeHne cebeCToMMOCTM YCNyrn OYNUCTKN CTOYHbBIX BO4 C Tapud oM Ha

BOJOOTBEAEHMNE
MpoekTHas
Ne OC, npousBoau- MNpuTok B Tapud
denepanb- | TENbHOCTb 2014 rogy, TexHonorus Cebectoumocts Ha BogooTBege-
HbI OKPYT OC, Tbic. M3/cyT Ha OC, py6./u* Hue, py6./m3
Tbic. M3/cyT
1, C390 330 213 YpnaneHune asoTta u 7,17 20,81
docdpopa, ¢
peareHTamu
2, UoO 80 37 To xe 14,33 23,36
3, C300 72 31 To xe 11,1
4, C390 171 14,9 To xe 6,74
5, C390 41 12,6 YpaneHune a3oTa 53,75 4,67
6, C390 10 5,5 To xe 13,3
7, C390 10,5 4,5 To xe 27,78 14,27
8, UdO 3000 2136 1/3 — ypaneHue 5,9 23,36
asora, 2/3 —
nonHas 6uon.
o4mcTKa
9, UdO 3000 1740 MonHasa 6uon. 6,54 23,36
o4umcTKa
10, Moo 1200 781 To xe 2,95 10,21
11, MaeO 650 383 To xe 3,63 13,48
12, OO 135 102 To xe 4,36 11,65
13, CoO 86 55 To xe 7,38 10,48
14, C®0O 80 34 To xe 14,37 10,56
15, A0 55 25,5 To xe 9,58 21,6
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MpoekTHas
Ne OC, npovsBoau- Mputok B Tapud
CebecTtommocTb
denepanb- | TENMBHOCTb 2014 rogy, TexHonorus Ha BogooTBeae-
Ha OC, py6./m3
HbI OKPYT OC, Tbic. M3/cyT Hue, py6./m3
Tbic. M3/cyT
16, CK®O 14 2,9 To xe 20,67 13,7

[aHHble Tabnuvubl 1.8 N03BONAT caenaTb criefyoLime BbIBOAbI:

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

- cebecToMmocTb Bo3pactaeT ¢ 3-6 py6./M® Onsa KpynHenwux cTaHuun go 10-15
py6./m® ona OC ¢ nputokom 5-50 ThiC. M3/CyT;

- 3aTpaTtbl HA OYMCTKY CTOYHbIX BOJ 3a4acTyl0 HE KOPPEnMpPYT C pe3ynbTaToOM OYUCT-
kKn. OBblYHbIE CTaHUMM NonHon Buonorndeckon odnctkm (Ne 13-15) n camble apekTMBHbIE
MO KayecTBY OMUCTKM COBPEMEHHbIE coopyXeHus (Ne 2—4), npu oAnHaKOBOW 3arpyske B Mpo-
LeHTax oT NpoekTHon npounssoantensHocTu (M) nmeroT oanHakoByto cebecToOMMOCTb;

- Ha MHOMMX OBbEKTax MMeeT MecTo CUTyauus, koraa cebecToMMOCTb OYUCTKK CyLe-
CTBEHHO Bblle Tapuda Ha BogooTBeaeHue, T. e. pabota OC obecneunBaeTcs 3a cyeT Opy-
MX UCTOYHUKOB (OpYyrnx cocTaBnswowmx tapuda nmbo nnatel aboOHEHTOB 3a CBepXHOpMa-
TMBHbIE COPOCHI);

- B uenom cutyaumsa ¢ cebectommoctbto Ha OC no npoTMBOpPEYMBOCTU K pasbpocam

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

1.4.3 AHanu3 o6LEKTOB NofoTPacnu no NpPoM3BoAUTENIbLHOCTU, CPOKaM

3akcnnyaTauuMm, NPOU3BOAUTENBLHOCTU, Harpy3ke

Mpn cbope MHoOpMauumM No CnNpaBOYHMKY 3anpoc Ha NpegocTtaBneHne nHgopmaumm
Obin agpecoBaH 404 noceneHnsM 1 ropoackUM OKpyram (BCeM, HaceneHue KOTopbIX NpeBbI-
waeT 40 TbiC. Yen. u B KOTOPbIX, COOTBETCTBEHHO, MOXET 00pa3oBbIBATLCS CTOYHbLIX BOA
cBbilwe 20 Tbic. M3/cyT).

PacnpeneneHve aTux HaceneHHbIX MyHKTOB MO YNCMEHHOCTU HaceneHnsa npuBeaeHo B

Tabnuue 1.9.
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Tabnuua 1.9 — PacnpegeneHne HaceneHHbIX NyHKTOB — OObEKTOB PacChbifikn aHKET MNo

YNCIMEHHOCTN HaceJleHUsA

KaTeropus HaceneHHbIx

UncneHHOCTb HaceneHus, TbiC. Yen.

OLueHOYHbIN

pacxon CTO4YHbIX

KonuyecTtBo

B Poccuickon

ryRiToB Boa*, Tbic. M%/cyT | denepauum

["opoaa-MuUIIIMOHHNKN Cabiwe 1000 Csbiwe 300 12
KpynHenwme ropoga 500-1000 150-300 25
KpynHble ropoga 250-500 75-150 36
Bonblume ropoaa 100-250 30-75 91
CpeaHue ropoga 50-100 15-30 157
Manble ropoga [nsa uenen pa3paboTkn cnpaBoYHM-

Ka npv aHKeTMpoBaHWK Bbina orpa-

Hu4yeHa ananasoHom 40-50 (06bek- 12-15 89

Tbl | KaTeropum)
Bcero 404

* [pun obwem ygensHom BogooTteeaeHumn 300 n/yen B CyTKW.

Bbinn nonyyeHbl 3anofnHeHHble aHkeTbl oT 200 NoceneHun U ropoAcKUX OKPYroB, OT

Bcex dpefepanbHbIX OKpYyroB M 6onblMHCTBaA cybbekToB Poccuiickon denepaumn. Takmm

obpa3oM, BbIGOpKa MOny4YeHHON MHGOopMauMK cocTasnseT okomno 50 %, 4To cneayeT oue-

HUATb KakK Be€CbMa MnpeactaBUTESIbHYIO. B HaceneHHbIX NYHKTaX, HanpasmMBLUNX aHKETbI, NpPo-

xunsaet 60% ropopckoro Hacenenus Poccurickon ®egepauun.

PacnpegeneHne o6bEKTOB OYUCTKU CTOYHBIX BOA, OTHOCUMBbIX K |-1 KaTeropum no Tep-

putopumn Poccuinckon degepaumm n ee cybbekTtam MOMHOCTLIO COOTBETCTBYET pacnpenene-

HUIKO KPYMHbIX HAaCeJleHHbIX MYHKTOB MO TEPPUTOPUMN.

Hanbonbllee KONMYecTBO Takmx 0OBbEKTOB HaxoguTcs B cneayrowmx cybbekrax Poc-

cunckon enepauyuiu:

- MockoBckas obnactb — 42;

- KpacHopgapckum kpan — 20;

- PocTtoBckaga obnactb — 15;

- Kemeposckas obnactbe n Ceepanosckasa obnacte — no 14;

- NleHnHrpaackas obnacte — 13;

- UpkyTckasa obnacte — 11;

- CtaBpononbckun kpan, Tatapctad n XMAO — no 10.

Ha 311 10 cybbekToB npuxogutca okono 40 % Bcex 06BbEKTOB |- kaTeropun.
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O6bekTbl NnogoTpacnu, No KOTOpbIM BbINM NOMyYeHbl aHKeTbl, ANA AanbHenwWwero aHa-
nn3a 6binu pasaeneHbl Ha TPU rPYNMbl N0 NPOEKTHOW npoussoguTensHocTy (M11):

- cBbiwe 300 Tbic. M3/cyT: aHKeTbl NonyYeHbl oT 19 npegnpusTtuii no 20 °C;

- 0T 100 go 300 Tbic. M3/cyT: aHKeTbl Nony4eHbl oT 28 npeanpuaTuii no 30 °C;

- MeHee 100 Tbic. M3/cyT: aHkeTbl Nony4eHbl oT 133 npeanpusatuin no 150 °C.

O6bem AaHHbIX, Nony4YeHHbIX No obbekTam ovnctkn NCB, Npu3HaH HeAOCTaTOYHbIM
Ansa aHanuaa. [aHHble 6binm nonyyeHbl BCEro oT ABYX npeanpuatnin. MHgpopmauusa o cutya-
UMM B HUX NpUBEOEHA HUXeE.

AHanua pacnpegeneHus OC no rogam nocTponkn (CpoKy crnyxObl), a Takke AaHHbIe O

nposegeHnn peKoHCTPYKUUnN npmnBeneHbl B Tabnuue 1.10.

Tabnuua 1.10 — AHanua pacnpegenernnd OC 'CB no rogam nocTporku (CPoKy crny»obi)

Mpynnbl OC ¢ pasnuyHon MM, %
Moabl noctponkn OC
. donee 100-300 MeHee
(dpbakTnyeckuii cpok cnyxosbil)
300 Tbic. M3/cyT TbiC. M3/CyT 100 Tbic. m¥/cyT

[o 1970 ropa (45 ner) 22,7 20 13
C 1970 no 1980 rogb! (35-45 ner) 50 38 36
C 1980 no 1990 roabl (25-35 ner) 13,7 25 32
C 1990 no 2000 roap! (15-25 ner) 4,5 4 13
C 2000 roga (meHee 15 ner) 9,1 13 6
MoaBepranucb PEKOHCTPYKUNN UIn

pacwupeHuto ¢ 2010 roga, % 57 15 37

MpumeyaHne — PacyeTHbIN CPoK Cny0bl GETOHHBLIX OYUCTHBIX COOpYXeHun — 50 neT.

Bo Bcex Tpex ananasoHax npou3BoguTenibHocT OC OCHOBHbIE MOLLHOCTU Obinn no-
CTpoeHbl B nepuog ¢ 1970 no 1985 roa. KpynHble 1 cpegHue cTaHumn JocTpamBanucb A0
1990 roga. Cpeaun cTaHUMn eCTb COOpYXeHUs1, nocTpoeHHble nocre 2000 roga, — oT 6 % Ao
13 % coopyXeHUM.

o 1990 roga B OCHOBHOM OCYLLECTBMSANAchk JOCTPOMKA COOPYXEHUA 1 BBOA LOMOS-
HUTenbHbIX 6r10koB. NMocne 2000 roga CTPOMTENBCTBO HOBLIX BSIOKOB M CTaHLMIN BEMOCH YXe
C MPUMEHEHUEM HOBbLIX TEXHOSIOMMW C yaaneHuem asoTta unu asota u docdopa. PekoH-
CTPYKUUM C U3MEHEHUEM TexHororum npuxogatcsa Ha 2000-2015 rogbl. HecmoTps Ha cylue-
CTBEHHbIE JONN OOBEKTOB, NOABEPTLUMXCA PEKOHCTPYKLUMM B 2 rpynnax u3 Tpex, PEKOHCTPYK-
TMBHbIE MEPONPUATUS B OCHOBHOM Kacanucb OTKa3a OT XIOpUPOBaHWA B MNOSMb3y YO-

0bnyyYeHuns 1 nepexoda Ha MexaHudyeckoe obe3BoXxuBaHue. [Jons 0GbeKToB, Ha KOTOPLIX pe-
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ann3oBaHbl TEXHOMOrMK yaaneHust azota (unu asota u doccopa) He npesbiwaet 10 % (no-
ApobHee — cm. pasgen 2).
AHanuns yaenbHoro BOA0OTBeAEHUS (N/4en. B CYTKN) NOKa3bIBAET, YTO NMPUTOK CTOYHbIX

Boa Ha OC 'CB dopmupyeTcsi B BeCbMa LUMPOKOM AnanasoHe (cMm. Tabnvuy 1.11).

Tabnuua 1.11 — BenuumHbl ygenbHoro sBogonotpebneHuns

YaenbHbii 6pyTTo-npmtoK Ha OC Ha 1 xuTens (C y4eToM Npo-

MbILWTEHHOCTU N HEOPraHM30BaHHOIO I'IpI/ITOKa), n/yen. B CYTKMH,

[lnanasoHbl NpuToKa ans rpynn OC ¢ pasnuyHon M1
Gonee 100-300 MeHee
300 Tbic. M3/cyT TbiC. M3/CyT 100 Tbic. M%/cyT
LleHTpanbHbIN gnanasoH (60 %
. ( 270-440
oT Bcex cutyaummn, ot 20 % go 180-400 (60 %) 180-410

(50 % — 270-470)
80 % obecneveHHOCTH)

MuvHUManbHble 3HaYeHUs 240 130 80

MakcumarnbHble 3Ha4YeHUs 550 670 710

Kak BuaHO u3 Tabnuupbl 1.10, C yMEHbLUEHMEM MPOU3BOANTENBHOCTM AManasoH
yOernbHbIX pacxo4oB 3HauYuTenbHO pacwmpsaetca. CnegyeT OTMETUTb, YTO NPU 3TOM 3Have-
Hua meHee 100 n/yen. B CYyTKM COOTBETCTBYET HEMNOSIHOMY BOAOOTBEAEHUIO U (UfN) YacTud-
HOMY OTCYTCTBMIO LIEHTPAnM30BaHHOrO BogocHabxeHus. B uenom ansa craHuun npousBoaum-
TenbHocTbio 100-300 Thic. M3 B CyTKM U 0cOBeHHO MeHee 100 Thic. M3 B CYTKU MMeeTcs pe-
3epB CHWXeHUs BogonoTpebneHnsa (1, cCoOoTBETCTBEHHO, Nputoka Ha OC 'CB) nytem npuHs-
TS Mep NO 3KOHOMMUM BOAbI.

Kak Obirio oTMeyeHo B . 1.1.2, B nocrnegHue AecatuneTnsa npon3oLwsio CyLwecTBeHHoe
cHmxeHue Harpy3ku Ha OC 'CB. Pacnpegenenne OC no BennymnHe rmgpaBnmnyecKkon Harpys-

Kn, B npoueHTax ot NN nokasaHo B Tabnuue 1.12.

Tabnuua 1.12 — OueHka dpakTnyeckon rugpasnuyeckon Harpysku Ha OC

OueHka Harpysku Mpynnbl OC ¢ pasnuyHon MM, %
Gonee 100-300 MeHee
300 Tbic. M3/cyT ThiC. M3/CyT 100 Tbic. m¥/cyT

PaGoTaloT ¢ He3HaunUTenbLHOW nepe-
] 0 11 1
rpyskomn
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OueHka Harpysku Mpynnbl OC ¢ pasnuyHon M1, %
Gonee 100-300 MeHee
300 Tbic. M3/cyT ThiC. M3/CyT 100 Tbic. M3/cyT

Bnusko kK NnpoekTHOW Npou3Boaun-

21 27 12
TenbHocTu (70 % — 100 %)
CyLeCTBEHHO He4Orpy>KeHbI

48 42 19
(50 % — 70 %)
Huskasa Harpy3ka (MeHee 50 %) 32 20 68

Takum 06pasom, MMetoLMecs MOLLHOCTN COOPY>XEHUIN Ha BONbLUMHCTBE paccMOTpeH-
HbIX CTaHLMIA MMEIT XOPOLUMIA NOoTeHUnan Ansa BHeAPEHUS COBPEMEHHbIX TEXHOMOrMn 6mo-
NOrMYECKON OYMCTKN, KOTOPLIN Ha JaHHbLIM MOMEHT Mano peanu3oBaH. OgHako crnenyeT yyu-
TbiBaTb [Ba BaXHbIX (pakTopa:

- OCHOBHbIE MOLLHOCTM COOpPYXeHU Bbinn nocTtpoeHbl B 70—80-x rogax u npu peKoH-
CTpyKuumn Tpebyetcs 60MbWNMN UM MEHbLUMKA 0ObEM BOCCTAHOBIIEHUS COCTOSIHUS Kernes3o-
OETOHHbIX KOHCTPYKUUK. ITO yBenudmBaeT ctommocTb padot oT 50 % go 500 % oTHocu-
TEeNbHO peTexHonornsaunm (M3MeHeHNa TEXHOMNOMMN C 3ameHon o6opyaoBaHus);

- C YY4eToM TOro, 4Yto MaccoBasi Harpyska Ha OC 'CB dopmupyeTtcsa nponopumoHanb-
HO KOSIMYECTBY XUTENEN C y4eToOM COPOCOB MPOMbILSIEHHbLIX NPEANPUSTUNA, BENNYMHA HEeOo-
rPy3Ku No NPOEKTHbIM nokasaTensiMm abCcontoTHO He TOXAECTBEHHA HeAOrpy3ke no 3arpA3Hs-
towmm BewectBam. Ha OC 'CB TOnbKO COOPYXXEHUA MEXaHMYECKON OMUCTKM U OTCTanBaHUS
paccynTbIBAOT MO pacxoay, ocTarnbHble COOPYXEHMUS — MO MACCOBOW Harpyske.

Cutyauma ¢ OC lNCB B YT «MocBogocTok» — eguMHCTBEHHOM B Poccun npegnpusi-
TUW, 3KCMNyaTUPYOLWEM 3HAYUTENBHOE YMUCIIO TaKUX CUCTEM, — MPUBELAEHA HUXKE.

[MepBble OYUCTHbIE COOPYXeHUst ans cenntebHbix BOAOCOOPHbLIX nfowagen Obinu
pa3spaboTtaHbl B MockBe B Tpex Buaax: Npyabl-OTCTOMHMKK, COOPYKEHUS KaMepHOro Tuna
(CKT) u wmToBble 3arpaxgeHus B aksatopuun p. MOCKBbI.

3agaden nNepBbIX OYUCTHBLIX COOPYXEHUN SABNSNOCH 3adep)xaHue B NofHOM obbeme
Mycopa, 4YaCTU4YHO B3BELUEHHbIX BeLlecTB U HedTenpoaykTos. [lpn aToM npegycmatpusa-
NOCb CHXEHWe KOHLEeHTpauuu 3arpsisHeHnin B cpeHeM Mo B3BeLLEeHHbIM BellectBam o 30—
50 mr/n, a no HedTenpogyktam — 0 5-8 mr/n. Ha ounctHoe coopyxeHune Hanpasnanach
Hanbonee 3arpsi3HeHHast YacTb MOBEPXHOCTHOrO CTOKa OT AOXAEWN C NepMoOAOM OLHOKPAaTHO-
ro NpPeBbIWEHNA pacYeTHON MHTEHcMBHOCTM B npegenax 0,05-0,1 roga, a Takxke 4yacTb Ta-

nbiX BOA.
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[Ana npornycka MWKOBbIX PacxofoB OOXAEBbIX M TanblX BOA npegycmaTpuBanochb
YCTPONCTBO OBrOHHOro KOMMEKTOpa, HaNpPaBMsOWEro 3T CTOKM MUMO OYUCTHBIX COOpYXe-
HWIA C nocreayLwmm cbpocom B BogHble 06beKTbl 6€3 o4uncTkn. CUmTanock, YTO yKasaHHble
CTOKW HECYT 3HA4MTEeNbHO MeHbLUEee KOMMYEeCTBO 3arps3HeHui, YeM CTOKW, nocTynawLimne ¢
nepBbIMU NopumnsaMn goxaen. Takum obpas3om, Ha JaHHOM 3Tane akkymynumpoBaHue noBepx-
HOCTHOrO CTOKa He npegycmaTtpuBanocb. OgHaKko No TEXHUKO-3KOHOMUYECKUM COODpaxXeHu-
AM ONS CHUXKEHUS AMaMeTPOB KOMNMEKTOPHOM CeTU npu GONbLUON MPOTSXKEHHOCTU FMaBHbIX
KONNEeKTopoB B CUCTEME BOAOOTBEAEHMS YCTpanBanuchb perynupyoLmne pesepsyapbl.

B cepeanHe 1980-x rogoB Havanm WUCMNONb3oBaTbCA OYUCTHbIE COOPYXEHWUS, OCHa-
LLleHHble BoKkaMyn TOHKOCNONHOrO oTCTamBaHus N punbTpammn (KacCceTHbIMKU) JOOYNCTKU. Ta-
Kne coopyxeHusa gasanu 60nbwnin ahdekT, Hexenu npyabl-oTcTonHnkn, CKT nnun wmtoBble
3arpaxgeHus. x rabaputbl 6binn B 2—2,5 pasa MeHbLUE.

C cepeguHbl 1990-x rogoB B ¢BA3n co ctpoutensctBom MKALL 1 3-ro TpaHCNOPTHOroO
Konbua Ha 6anaHce YT «MocBOAOCTOK» MOSIBUINCL TakK Ha3blBaeMble COOPYXeHUs rnybo-
KOW OYMUCTKM HaKOMUTENBHOMO TUMa C nocreayowen JOOYUCTKON CTOYHbBIX BOL MHOTOCTYNEH-
YaTon HanopHon punbTpaumen. Mo gocturaemomy adhdeKTy OYMCTKM (MO OCHOBHbLIM MOKa3a-
TensaMm 3arpasHeHus) ykasaHHble OC noyTy BbIXOASAT Ha Ka4yeCTBO OYMCTKM MOBEPXHOCTHbIX
CTOYHbIX BoA Ha ypoBHe MOKpu6xos, OOHAKO Npu obcnyxusaHun sogocbopHon nnowagm 6o-
nee 20-30 ra CTOMMOCTb UX 3KCNIlyaTaLMmM BeCbMa BbICOKa.

B TOT )Xe nepuoa Havanu npuMeHATbCA CoopyXeHus rabmonHHoro Tuna (CIT). Mno-
Wwagb BogocbopHoro 6accernHa ansa Taknmx COOPYXEHUN He3HaumTenbHa — o1 1,5 go 5,0 ra.
B OCHOBHOM OHW NPUMEHSATCSA AS151 OYUCTKU CTOKOB C JOPOXHbIX MOKPbITUIA U 6nin3pacnono-
YXEHHbIX OTKOCOB.

Takke HaxoasaT NPUMEHEHNE COOPYXEHUS C peareHTHon o6paboTkon, noTaunoHHON
OYMCTKOW, bunbTpaumnen Ha NeEHONONUCTUPONbHbBIX PUNbTpax.

Cutyauma no sarpsasHeHHocTu [CB no pesynbTaTaM aHanusa aHKeT rnokasaHa B Tab-
nmuax 1.13, 1.14.

Tabnuua 1.13 — 3arpsAA3HEeHHOCTb MNOCTYNaKLWMX CTOYHbIX BOA MO OPraHNYecknM 3arpsi3HEHUSIM

PacnpepneneHune 3arpssi3HEHHOCTU MO B3BELLEHHbLIM Bellle-

nanasoH 3arpsA3HEeHHOCTU, B3BELLEeH-
A P ctBamM/BlKs, % ana OC c M1

Hble BelecTBa, mr/n/

oonee 100-300 MeHee
BlMKs, mr/n
300 Tbic. M3/cyT TbiC. M3/CyT 100 Tbic. M3/cyT
HW3KOKOHLEHTPUPOBaHHbIEe (MeHee
21/22 28/31 30/30
150/130)
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[vanasoH 3arpAa3HeHHOCTH, B3BELLEH-

Hble BellecTBa, mr/n/

PacnpeneneHune 3arpsa3HEHHOCTM MO B3BELLEHHbIM BeLLe-
ctBam/Bl1Ks, % ana OC c M1

6onee 100-300 MeHee
BIMKs, mr/n
300 Tbic. M3/cyT TbiC. M3/CyT 100 Tbic. m¥/cyT
CpepnHekoHueHTpupoBaHHble (150—
P pup ( 41/42 48/48 50/57
250/150-230)
BbICOKOKOHLEHTPUPOBaHHbIE (CBbl-
32/36 24/21 20/13

we 250/230)

MNpumevaHune — MNepeq YepTon — B3BeLLEHHbIE BeLlecTBa, nocre Yyeptbl — BIKs.

Tabnuua 1.14 — 3arpA3HEeHHOCTb NOCTYNaKLWMX CTOYHbIX BOA N0 a3oTy u hoccopy

[unanasoH 3arpA3HeHHOCT N0 aMMo-

HUMHOMY a30Ty, Mmr/n/

PacnpepeneHue 3arpsi3HEHHOCTU MO aMMOHUNHOMY

asoty/cochopy doctatos, %, ana OC c MM

100-300
doccopy hocdaToB, M/ Gonee venee
300 Tbic. M3/cyT TbiC. M3/CyT 100 Tbic. m¥/cyT
HW3KOKOHLEHTPUPOBaHHbIE
5,6/22,2 41/33 30/30
(meHee 25/meHee 2,2)
CpeaHeKOHLEHTPMPOBaHHbIE
P PrP 66,6/38,9 40/41 38/33
(25-35/2,2-3)
BbICOKOKOHLIEHTPUPOBaHHBbIE
27,8/38,9 19/26 32/37

(cBblwe 35/3,0)

AHann3 KOHUeHTpauun nocTynarLlen CTOYHOM BOAbl NMOKa3blBaeT yBenunyeHue pas-

6poca BCTpe4aeMOCTn C yMeHbLUeHnemM npon3BogunTesibHOCTU CTaHUUWU, 4YTO obbAcHsieTcs

oonbWwNM gruanasoHoM YOEIbHbLIX pacxXxogoB U yBeNMM4YeHNneEM BITUAHUA NMPOMbILWIITIEHHbIX CTO-

KOB C YMEHbLUEHNEM NPOon3BOANTESNIbHOCTN CTaHUUWN. XapaKTeprle Anana3oHbl AnAa ropoa-

CKMX CTOKOB npeacTasneHsl B Tabnuue 1.15.
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Tabnuua 1.15 — XapaktepHble guMana3oHbl KOHLEHTPaLNN OCHOBHbIX 3arps3HeHnin B ncxogHblx MCB

[ranasoHbl 3arpsiI3HEHHOCTM CTOYHbIX BOZ, Mr/n
KoHueHTpu-
3arpsasHsiowve HwuskokoHueHTpupo- | CpegHeKoHUEHTpY- Mpw BNUAHUN
pOBaHHble
BelecTsa BaHHblE CTOYHbIE | POBaHHbIE CTOYHbIE NPOMbILLITEHHbIX
CTOYHblE
BOAbI BOAbI CTOYHbIX BOA,
BOAbI
BaBelueHHble
MeHee 150 150-250 Cebiwe 250 | Bbonbwe 400
BellecTBa
BIMKs MeHee 130 130-230 Cebiwe 230 | Bonbwe 400
XK MeHee 300 300-600 Cebiwe 600 | Bonbwe 800
A30T aMMOHUIHbIN MeHee 25 25-35 Cebiwe 35 Bornee 50
docop hocdaTos MeHee 2,2 2,2-3,5 Cebiwe 3,5 bonee 5

B pesynbTaTte CHWXeHUs yaenbHOro BogooTBedeHus yxe Ha 25 % — 35 % OC c M1
cBbile 100 Tbic. M3/CcyT NocTynalT CTOYHblE BOAbI, KOTOpble B ycroBusx Poccuiickon dene-
pauuu crnegyeT OLEHUTb Kak BbICOKOHLEHTPUpOBaHHbIe. CrneayeT o6paTnuTb BHUMaHME, YTO B
ycnosusix 3anagHon EBponbl, B ocobeHHocTn OPI, roe Hopma BOOOOTBEAEHNA BO MHOMMX
HaceneHHbIX NyHKTax Hwke 80 n/Jyen. B CYTKW, MNOHATUE BbICOKOKOHLIEHTPUPOBAHHbLIX CTOY-
HbIX BOZ CYLLECTBEHHO OTMNYAETCA: OHU XapaKTepU3YKTCA Kak MUMHUMYM BOBOE OONbLUMMMU
3HaAYEeHUAMN 3arpsi3HEHHOCTU MO B3BeLWEeHHbIM BewecTtBam M BlKs. 3ToT dakT okasbiBaeT
CyLLeCTBEHHOE BO3OENCTBME NpU Mcnonb3oBaHun B Poccunckon depepauum TexXHONOrnm
OYMCTKK, pa3paboTaHHbIX ana 3anagHon EBponbl.

HecmoTpa Ha cHMXeHne yaernbHoro BogooTtseneHusi, okorno 1/3 scex OC c M1 meHee
300 Tbic. M3/cyT Nony4arT HU3KOKOHLIEHTPMPOBAHHbIE CTOYHbIE BOAbI, B TOM YMCIe Mo asoTy
n doocgoopy.

BaxHbI dhakTop Ans MCNOMb30BaHUS TEXHONOMMKU yaaneHust asota — Temnepartypa
CTOYHbIX BOA. [daHHble MO pacnpefeneHutd MUHUMarnbHbIX CpefHEMECSYHbIX TemnepaTyp

npueedeHbl B Tabnuue 1.16.

Tabnuua 1.16 — TemnepaTtypa NOCTynalLWmnX CTOYHbIX BOS,

PacnpepeneHue TemnepaTypbl, CpeaHsisl 3a MecsiL, C MUHW-

HASA TemnepaTypa 3a Mecs
Cpen patyp H ManbHbIMU (3UMHUMW) 3HaYeHuaAMKU, %, ans OC c M1

C MUHUMaAnNbHBLIMW (3UMHUMW)

o Gonee 100-300 MeHee
3HayeHuamu, °C
300 TbiC. M3/cyT ThIC. M3/CYT 100 Tbic. M¥/cyT
OyeHb xonogHas, meHee 12 14,3 14,9 47
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CpepnHsis TemnepaTypa 3a MecsiL,

C MUHUManNbHbLIMN (3UMHUMW)

PacnpepeneHue TemnepaTypbl, CpeaHsisl 3a Mecsil, C MUHW-

ManbHbIMU (3UMHUMK) 3HaYeHuaMKU, %, ons OC c M1

o 6onee 100-300 MeHee
3Ha4YeHusamu, °C
300 Tbic. M¥/cyT Tbic. M3/cyT 100 Tbic. M3/cyT
YMepeHHo xonogHas, 12-16 42,9 51,8 37
Tennas, csblwe 16 42,8 33,3 16

Ona OC c¢ MM 100-300 Tbic. M3/CyT OCHOBHOW [AOManasoH TemrepaTypbl CTOKOB

12 °C — 16 °C, a ans OC c NN meHee 100 Tbic. M3/cyT Hanbonee xapakTepHa TemnepaTypa

12 °C — 14 °C, npu4yem cTtoku ¢ Temnepartypoun 10 °C n meHee coctaBnsaoT 23 %, 4TO cyule-

CTBEHHO 1151 OLEHKN BO3MOXXHOCTW NPOBEAEHUS NpoLiecca HATpUUKaLUN.

Ananua BnuaHna OC NCB Ha okpyxatoLlyto cpefy No AaHHbIM aHKeT nNpuBedeH B pas-

gene 3.

B BuOy mMuHMmanbHon mHdopmauumu, nofnydyeHHoOn u3 aHkeT, B Tabnuue 1.17 npuBo-

aatca gaHHble CI 32.13330.2012 [2] no 3arpsisHeHHocTu MNMCB, nony4veHHble paHee cneuna-

JIMCTaMin B pedyrbTaTte 06006LLeHNA MHOrONETHMUX UCccnegoBaHum No N3y4eHUo CoCTaBa rnce

noceneHunn, pacnoJyioXKeHHbIX B pa3JiM4HbIX KITMMaTU4eCKnxX pa|7|0Hax CTpaHbl.

Tabnuua 1.17 — MNprMepHble 3HaYeHUs KOHLIEHTPaLUUii B OXAEBOM U TaroM CTOKax Ana pasnuyHbIX

y4acTKOB BOAOCOOPHbIX NOBEPXHOCTEN CenUTEBHbLIX TEPPUTOPUI

3arp$|3HeHHOCTb NOBEPXHOCTHbIX CTOYHbLIX BOA, Mr/n

[loxneBon CTOK Tanbi cToK
Tun yyacTka
BaBeLueHHbIe Hedte- | B3BelleHHble Hedre-
BMKs BlMKs
BellecTBa NpoayKTbl | BeLlecTBa NPOAYKTbI
Yyactkm cenutebHon Teppu-
TOPUN C BbICOKMM YPOBHEM
Gnaroyctponcrea m perynsip-
HOWM MeXaHN3NPOBaHHOW
ybopKON [OOPOXHbIX MOKPbI- 400 30 8 2000 50 20
TMA (UeHTpanbHasa 4acTb ro-
poda ¢ agMUHUCTPaTUBHbLIMU
3gaHnaMu,  TOProBbiIMW U
y4yeBHbIMU LieHTpamMun)
CoBpemeHHast »xunas 3a-
. 650 40 12 2500 70 20
CTpouka
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3arpﬂ3HeHHOCTb NOBEPXHOCTHbIX CTOYHbIX BOA, Mr/n

JloxneBon CToK Tanbin cToK
Twun yyacTka
BaBeLueHHbIe HedTe- | B3BelweHHble HedTe-
BMKs BIKs

BellecTBa NpoaykTbl | BeLlecTBa NpoayKTbl
MaructpanbHble ynuubl ¢ UH-
TEHCUBHbLIM OBWKEHNEM 1000 60 20 3000 85 25
TpaHcnopTa
TeppuTtopun, npuneraroLme
K MPOMbILWSIEHHbIM Npeanpu- 2000 65 18 4000 110 25
ATNAM
KpoBnu 3gaHuin un coopyxe-

5 <20 <10 | 0,01-0,7 <20 <10 |0,01-0,7

HUW
Tepputopun ¢ npeobnagaHu-
eM WHOMBUAYaNbHOW >XWUION
3aCTPOMKN; ras3oHbl U 3ene-
Hble HacaXXgeHud 300 40 <1 1500 70 <1

Hanbonee 3arpA3HeHHbIM Mo BCEM lMoKa3aTtendm, no gaHHbIM Ceoga npaBun, ABndeT-

CA Tanbl CTOK, KOTOPbIA NO 3Ha4eHuto nokasatensa BIK npubnuxkaeTca K HU3KOKOHLEHTPU-

POBaHHbLIM X035CTBEHHO-ObITOBbIM CTOYHbLIM BOAAM.

1.5 Npapgauun 06bLEKTOB NoA4oTpPacNM NO NPOU3BOAUTENILHOCTU ONA

OanbHeuLwWwero UCNonb30BaHUA B cnpaBo4YHUKe

K |- kaTeropum npupogononb3oBaTenen, anga Kotopbix Oyaet obsizateneH nepexon

Ha H,D,T, N norsiydeHne KoOMniekCcHoro paspeweHmda Ha OCHOBaHUN TEXHOJIOMNMYECKUX Nnokasa-

Tenen, oTHeceHbl BCe 00beKTbl OYNCTKU CTOYHbIX Bog LICB ¢ o6bemom noctynarowmx cTou-

HbIX BoA cBbile 20 Thic. M3/cyT (ana OC CB cooTBEeTCTBYET MOLLIHOCTU OYUCTHBIX COOPYXe-

H1n 50-60 Tbic. OYXK (B TepmuHonorum Ceoaa npasun [2]).

MpuHumn knaccudukauun obvektoB OC sBnseTca npegMeToMm AuMckyccuin. Pacxopg

CTOYHbIX BOO — TpaD,MHMOHHbIIZ, ﬂpI/IBbI‘-IHbIIZ napamMmeTp. OpaHako OH He B MOSHOMN mMepe oT-

paxaeT kaK nNpupogooxpaHHyto ponb ob6bektoB OC LICB, Tak n NnoTeHunanbHy akonormye-

CKYHO ONMaCHOCTb, TaK KaK MNMpu pa3HbIX BEJNIMYNHAX yaesibHOro BO,D,OI'IOTpe6J'IeHl/IFI noceneHnd c

OAMNHAKOBOW YNCNEHHOCTLIO HaceneHus MOryT O6paSOBbIBaTb pacxoabl CTOYHbLIX BOAO, OTIIN-

yawuwmecs B 2-3 pas3a. YuntblBasg TEHOEHUMIO K CHMKEHWUID 3TUX MNoKasaTenen, BO3MOXEH
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CamMonpoun3BOSibHbIN Nepexo 0O0bekToB M3 O4HOrO AnanasoHa B OPYron, Jaxe npu pocTe
HaceneHms ob6CnyXnBaemblX MMW HACENEHHbIX MYHKTOB. JTO MOXET [e30pUEeHTUPOBaTb
CyObEeKTbI perynmpoBaHums.

Pacxop cTouHbIX Bog onpenensieT 06beMbl MEHbLLEN MO CTOUMOCTU MHBECTULMI Ya-
ctn obbektoB OC CB, a MMEHHO COOPY>XEHU MEXAHMYECKOW OYUCTKM, BTOPUYHOIO OTCTam-
BaHusA, obe33apaxunBaHunsa, oounctkn. bonee mMHdoOpmMaTUMBHBIM NapamMeTpoM Ansl Knaccu-
dukaumm OC 'CB sasnsetca napameTp «3KBUBANEHTHAs YMUCIIEHHOCTb xutenen» (I4HX).
OTOT napameTp npucytcteyeT B CBoae npasun [2]:

«9.1.3 O6Lwy0 NPon3BOAMUTENBHOCTb OYUCTHBIX COOPYXXEHW MO NOCTYNalLWmMM opra-
HUYECKUM 3arpsisHeHUsIM (3KBMBarNeHTHasa YnMcneHHocTb xutenen, AYXK) gonyckaetca onpe-
AenaTb no opmyne

Npeq = 1000Bens / 60, Q)
roe Bens — MakcumarnbHasa cpegHaa Harpyska no blMKs Ha OC 3a 2 Hepgenu 3a 3-neTHun ne-
pvoa HabntoaeHui, kr Oz /cyT;

60 — pacyeTHoe Konn4yecTBO 3arpsasHeHui no bBINKs ot ogHoro xutens, r Oz/4en. B CyTKu.

BennumHa 34X cTtporo nponopumoHasnbHa Macce opraHMyYeckux 3arpsi3HeHumn, nocTy-
narowmnx Ha ob6bvekTbl OI'CB. Takum o6pa3om, oHa BKIOYaeT B ceb HE TONbKO 3arps3HEeHUs
OT XUTEnNen, Ho N OT BCex Npounx aboHeHToB. BennumHa 34X (kak nponsBogHas OT macco-
BOW Harpysku no 3arpsi3HeHUsIM) Npu pacyeTe COOpYXeHuh onpegensieT oobembl Hanbonee
poporoctodawmnx obvektoB OC CB: coopyxeHuin BMONOrM4eckon O4vUCTKM M 0BpaboTkm
ocajka.

MapameTtp BYXK ncnonbayetcsa kak 6a3oBbIN Ans kKnaccudgpukaumm obbektos B EC n B
XenbCUHCKOM KOHBEHUMU [7], B 4aCTHOCTU, B KOTOPOW OMNEPUPYIOT BbIPaXXEHNEM «Harpyska
CTOKOB, 3KBMBArIEHTHasa CTOKaM OT (YMCHO) XUTenem».

B 10 e BpemMsi napameTp pacxoda CTOYHbIX BOA B BOMbLIMHCTBE CriyvyaeB onpeaens-
eT 06bembl nHeectuumn B OC MNCB 1 no3sonseT ocyLlecTBnNATbL Knaccudpukaumo 06bekToB
LeHTpann3oBaHHOIro OTBEAEHNS MOBEPXHOCTHbIX CTOYHbIX BOA,.

Knaccudmkaums OC LICB N'CB ans uenen gaHHOro cnpaBOYHMKA, HA OCHOBaHMK Na-
pameTpa OYX c ncnonb3oBaHnem knaccudukauum TUNOB noceneHnn no pagoctponTens-

Homy kogekcy Poccuiickon ®egepaunm oT nx YncneHHocTu [8], npuBeaeHa B Tabnvue 1.18.
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Tabnuua 1.18 — Knaccudpmkaumna OC LICB 'CB

HanmveHoBaHue kaTero-

Harpyska no BlNKs Ha
OC LCB co cTo4HbIMK

BOAaMM, NOCTynaoLwu-

YcnoBHasga yncrex-

HOCTb, B eQUHUL,ax

Pacxopg noctynatoLmx

CTOYHbIX BOA, M3/CyT

puit OC MW U3 HAaCENEeHHOro O4XK (OpMeHTNPOBOYHO)*
MyHKTa, Kr/cyT

CBepxKkpyrHble Bbonee 180 TbIC. bonee 3 mMnH. Csblwe 600 TbIC.
KpynHewnwve 60 Tbic. — 180 TbIC. 1-3 MnH. 200-600 TbIC.
KpynHble 12 1tbic. — 60 ThIC. 200 Tbic. — 1 MIIH. 40-200 ThbIC.
Bonbluve 3 TbiC. — 12 ThIC. 50 Tbic. — 200 TbIC. 10-40 ThIC.
CpeaHue 1200-3000 20 Tbic. — 50 ThbIC. 4-10 TbIC.
HebonbLune 300-1200 5 Tbic. — 20 TbIC. 1-4 TbIC.
Manble 30-300 500-5 ThbIC. 100-1000
Ceepxmansle 3-30 50-500 10-100

200 n Ha 3aperncTpnpoBaHHOIO XUTENA HAaCENTEHHOrO NyHKTa.

* [pu GpyTTO-HOPME BOAOOTBEAEHUS, NPUHSTON AN AaHHbIX PACYETOB PaBHOW MO HUXKHEW rpa-

HWULE OCHOBHOro AwanasoHa anga GonbwuHcTBa OC CB (Tabnuua 1.11), cocTaBnsitoLen OKomo

B nanbHenwemM B JaHHOM CripaBoOYHUKE NpuBeAeHHble B Tabnvue 1.18 HanMeHoBaHUS

kateropun OC 'CB ynoTtpebnstoTcs B cootBeTcTBuM ¢ N a1nux OC, ykasaHHOM B Tabnuue.

MockonbKy B pasgene 5 Ans yCTaHOBOK KaTeropuii He bornee «cpeaHux» onpeaeneHsi

bonee msArkne TexHonornyeckne nokasatenn HAT, BaXXHO yunTbiBaTh 3PPeKT arnomepaumm

N OCBOEHNA NpUropoaHbix Tepputopui. C aton uenoto Kk cpegHum OC BHe 3aBMCUMOCTU OT

CbaKTVI‘-IeCKOFO pacxoga CTOYHbIX BOA4 OTHEeCEeHbl BCE NnoceyieHnAa Ha onpenerieHHOM pacCTtod-

HUW OT KPYMHbIX noceneHunin:

B 30He 50 KM OT rpaHuy, ropooB C HacefleHMeM CBbile 3 MITH Yen.;
B 30He 30 KM OT rpaHuy, ropooB C HacesfieHnem cBbilie 1 MrH ven.;
B 30He 15 KM OT rpaHuL, ropofoB C HacesieHnem cBbie 250 TbiC. Yen.;

B 30He 5 KM OT rpaHuy, ropoaos ¢ HaceneHnem cabiwe 100 Tbic. Yen.

Kpome Toro, anst otHeceHnss OC K COOTBETCTBYtOLLEN KaTeropum paccTosiHie (no

annHe BO,EI,OTOKa) OT UX BblMyCKa CTOYHbLIX BOO OO0 Gnvxanwero cnepyowiero opraHmM3oBaH-

HOro BbllMyCKa OOJTXHO COCTaBIIATb:

- 4119 OTHECEHMA K CBEpXManbiM — He MeHee 1 KMm;

- ONsi OTHECEHUS K MarbiM — He MeHee 3 KM;

- ONnsi OTHECEHUS K HebonbLLIMM — He MeHee 10 KMm.
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Ecnn ykasaHHble paccTosiHus He BblaepxmBatoTcs, To oba bnuapacnonoxeHHbix OC
OTHOCATCS K KaTeropumn cpeaHux.

Ana knaccudpumkaumm OC MNCB ncnonb3ayeTca pacyeTHbIN pacxoa.

B HacToswewm cnpasoyvHuke nog OC MNCB nogpasymeBatoTcs cneunarnbHble MHXEHep-
Hble COOPYXEHWS, U He nogpasymMeBalOTCA PYCroBble MNpyAbl, ABNANOLWMECS dfeMeHTaMu
rmaporpacdunyeckon cetn ropoaa.

Knaccudmkauma OC LICB NCB (kpome npygoB) Mo nocTynaroLemMy pacxody npusegeHa B
Tabnuue 1.19.

Tabnwvua 1.19

HanmeHoBaHwue kateropum OC Pacxoq nocTynawLmx CTOYHbIX Bod, M3/cyT *
OuyeHb KpyrnHble Csbliwwe 20 Tbic. M3/cyT *
KpynHble 5-20 ThIC.
Bornbwwne 1-5 TbIC.
CpeaHue 200-1000
Hebonbline 50-200
Manble MeHee 50

* PacyeTHbIN pacxon B CyTKM C MakCMMalribHbIM MPUTOKOM.

1.6 DHepro- n pecypconoTtpebneHue nogoTpacnu

OHepronoTpebneHne

Mopgotpacns OC LICB CB, Hapsagy ¢ BoooCHabGXeHMeM, OTHOCUTCA K Yncny Hambo-
rnee 3HeproeMkux B MHPPaCTPYKTYPe HACENEHHbIX MYHKTOB, B COBOKYMHOCTW YCTynas TONbKO
METPOMNONUTEHY B TEX ropoaax, rae OH UMeeTCs.

OCHOBHOE KONMMYECTBO 3HEPrNKN pacxodyeTcs Ha nogady Bo3ayxa B a3poTeHku uono-
rMYeckom OYUCTKM Ans obecnevyeHnst pacTBOPEHUSI B UNOBOM CMecuM HeobXOAMMOro Konuye-
CTBa Kucrnopoga, notpebnsiemoro OGakTepusMm B MPOLIECCE Pa3fIOXEHUSA 3arpA3HEHUN.
B ngeanbHom cnydae nogava Bo3gyxa U, COOTBETCTBEHHO, PACXOA 3MEKTPOIHEPTMM AOSMKHbI
OblTb NPOMOPLMOHAnbHbI MOCTYMSIEHNIO CO CTOYHbIMM BOAAMWM 3arpsi3HEHWUN, Ha OKUCIEHne
KOTOpPbIX pacxofyeTcs KUCMOPOoA. YUnTbiBas TO, YTO 3arpsi3HEHHOCTb CTOYHbIX BOA, Kak noka-
3aHO BbIlLE, N3MEHSETCH B OYEHDb LUMPOKOM AManasoHe, AaHHble Mo 3HepronoTpedbneHunto oT-
HeceHbl HE K MeTpam KyBMYEeCKMM CTOYHOM BOAbI, @ K KMorpaMmmMmy CyMMbl KACITOPOAOKUCHS-

€eMbIX BELWECTB (KI/ICJ'IOpO,D,HbIVI OKBUBArIEHT, KS) B CTOYHbIX BOAaX, K KOTOPbIM OTHECEHbI BE-
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LecTBa, onpegensiemble kak BINMKs 1 aMmMoHuHBLIM a30T. BenuunHa KO paccuntaHa no gop-
Myne
KO = 4,6 Cn-nNH4 + Coriks. (2)

MpeanbHoe (C MUHUManbHBIMW HE3MEKTUBHBIMK NOTEPAMMN) NOTpebneHne anekTpo-
3HeprMM Ha nogadvy BO3yxa B 3aBMCUMOCTM OT TEXHOSOMMYECKOro rnpolecca cocTaBnsaet
0,25-0,40 kB1-4/kr KO (MMHUMYM — nNpu ONTUMN3NPOBAHHON TEXHONOMWN yaaneHust asoTa C
AeHUTpudmKaumen, MakCumym — Ons pasBuTon HuTpudmkaumm 6e3 yaanenusa asota ge-
HUTpupmkaumen, nogpobHee — cMm. pasgensl 2 u 4). Npun 3arpsa3HEHHOCTN CTOMHOW BOAbI NO
Tabnuue 1.3 aTOT AnanasoH G6yaeT cootBeTcTBOBaTh 0,075-0,12 KBT-4/M® npu ncnonb3osa-
HWUM NepBUYHOro oTcTamsaHusa n 0,09-0,145 kBT1-4 /M3 6e3 NepBUYHOIO OTCTanBaHUS.

AHanua ¢akTMyeckmx aHKeTHbIX AaHHbIX No aHepronoTpebneHnto OC LICB MCB npu-

BeaeH B Tabnuue 1.20.

Tabnuua 1.20 — YagenbHoe 3HepronotpebneHne Ha npouecc 6GUonormyeckon O4YNCTKN

YnenbHoe 3HepronoTpebnenune, kBT-y/kr K3, onsa OC c MM
Gonee 100-300 MeHee

300 Thic. M3/cyT ThiC. M3/CyT 100 TbiC. M3/CyT
Anana3soH 0,23-0,9 0,44-2,1 0,38-14
CpepHee 3HayeHune 0,52 0,6 1,37
CpeaHun gnanasoH
(+/-20 % oT cpefHero 3Ha4yeHus1) 0,42-0,62 0,40-0,85 0,95-2,2
TeopeTnyeckasi nOTpebHOCTb 0,25-0,40

[0 40 % KpynHbIX CTaHUMn paboTalT B 9HEProdaddPEKTUBHOM peXMMe C yaeNbHbIMU
pacxogamu, 6nm3knMmn K pacyeTHbIM napameTpam. [NMpu atom 30 % coopyXeHun ¢ pacxona-
Mu 6onee 0,6 kKBT-u/kr KO Hy)xgaroTca B yny4vleHMn TEXHONOMMN aspaunn.

B ananasoHe MM 100-300 Tbic. M3/cyT Tak xe okono 35 % coopyxeHuit paboTaloT ¢
XOPOLUMMM IHEPreTUYECKUMN MNoKasaTendamu, ogHako nepepacxogbl aHeprun gns 30 % co-
opyXeHun 6onee cyuwecTtBeHHbl. Ewe xyxe kapTvHa 3SHeproaddekTUBHOCTM npoLecca
oumcTkm Ana ctaHumi MM meHee 100 Thic. M® B cyTku. lMpakTuyeckn Ansg GonbLIMHCTBA CO-
OPYXXEHUI XapaKTepPHO BbICOKOE NOTpebneHne 3Heprum, NpuyemM 3HadeHUst MOryT Ha NOpsiAoK
n 6onee otnnyaTbcsa OT onTUManbHbIX. OCHOBHAsA NpUYMHA 3TOr0 — HEBO3MOXXHOCTb YMEHb-
LUMTb pacxod Bo3ayxa B YCINOBUSIX HEOOMPY3kn cTaHumn. B3anmocBsasb Harpyskm Ha CTaHLUMIo
N pacxoga dHepruun npeacraBneHa Ha pucyHke 1.1. XopoLwo BUAHO, YTO B YCINOBUSIX Harpys-

kKn meHee 25 % ot [, koraa TeopeTnyeckn HeobxoaumMo ocTtaBuTb B paboTe MeHee ogHOWM
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BO34YXOAYBKU, HA YacTM OOBEKTOB BO3HUKAKOT BECbMa CYLLUECTBEHHbIE nepepacxoibl aHep-
rvn. Ons peanusauun CyuleCTBEHHOrO NMoTeHUMana noBbilEHNUsST SHEProadPEeKTUBHOCTN Ha
CTaHUMsIX Mpou3BoauTenbHOCTE0 MeHee 100 Thic. M3 B cyTku noTpebyeTcs 3ameHa BO3ay-

X0O4yBOK B COOTBETCTBUU C pealribHbIMU pacxogaMn CTOYHbIX BOA.

16 B3anmocBaA3b yAenbHOro nmpeﬁnel-m;l JHEePruu U Harpy3Kn Ha CTaHU 1Ko
] ®
S 14
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PucyHok 1.1 — 3aBncumocTb yaernbHoro aHepronotpebneHunsa ot Harpy3ku Ha OC FCB

Nno CTOYHbIM BOAAM

[axe ecnu paccmaTpuBaTb [OCTAaTOMHO 6narononydHble No aHepronoTpebneHunto
CTaHUuK, TO Ha COBPEMEHHOM YPOBHE Pa3BUTUS TEXHOMNOMMM NO4OTPAacsb pacnonaraeT 3Ha-
YUTENbHLIM PEe3epBOM COKpaLLEeHUs 3HepronoTpebneHns OTHOCUTENbHO CyLLEeCTBYIOLLEro
YPOBHSA. JHepronoTpebneHne aspoTEHKOB MOXET ObliTb CHMXKEHO OTHOCUTENbHO CpeaHuX
3HauyeHun (Kaxxgas cnegywowasn umdpa OTHOCUTCA K NMPUMEHEHMIO HA (POHE MCMONb30BaHMUS
npeablaywero MeponpuaTug, T. €. BeSIMYUHbI He CYMMUPYIOTCS):

- Ha 20 % — 25 % — 3a cyeT ncnonb3oBaHMsa 3PMEKTUBHBIX CUCTEM a3paLnu,

- Ha 15 % — 20 % — 3a c4yeT perynupyemoun nogadum Bosgyxa B COOTBETCTBUU C MO-
TPEBHOCTBIO COOPYXKEHUI B KUCINOPOAE;

- Ha 10 % — 15 % — 3a c4yeT MCNoNb30BaHNA 3HeprocbeperaroLmx TEXHOTOrMYECKNX
npoueccoB BMONOrMYeCcKon OYNUCTKK.

B cymme mncnonb3oBaHMe faHHbIX NOAXOAOB CMOCOOHO CHU3UTL 3HepronoTpebneHune

Ha aspoTeHkun Ha 40 % — 50 %.
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BaxxHO OTMeTuUTb, YTO B HacToslllee BpeMsa cpopmmpoBanacb TeHOeHUUs oTkasa oT
NepPBUYHbIX OTCTOMHWKOB C UCMOSIb30BaHMEM TOSMbKO OGUONOrMYECcKOW OYUCTKW, onpepensie-
Masi, Npexae BCEero, CTpeMfeHNeM ynyudlwnTb YCNOBUSA NPUMEHEHNA TEXHONOMMIN yaaneHus
asoTta n doccopa Npy OYUCTKE HU3KOKOHLIEHTpMpOBaHHbIX CB, a Takke npu Hebnaronpu-
ATHBIX COOTHOLLEHUAX OpraHn4ecKknx 3arpsisHeHu u asota. OgHaKoO HeornpaBAaHHbIN OTKas3
oT oceeTneHus CB BneyeT 3a coboN CyLLEeCTBEHHbIN POCT aHepro3aTpar.

[Mepexod K MCNONb30BaHWIO anbTepPHATMBHBIX SHEPrOMCTOMHUKOB MOXET [OBECTM
BHELLHee 3HepronoTpebrieHmne npakTu4eckn 0o Hynd. OTO JOCTUraeTcs nyTemM dHeproreHe-
pauuu, npexae n3 buorasa, nony4aemMoro npy aHaspobHon ctabunuaaumm ocagka.

[pyron, cywecTBeHHO OOnbLIMA UCTOYHWMK FeHepauun 3HEepruu, B LAHHOM Cryyae
TENMOBOWN, BO3MOXEH 3a CYET yTunmMsaumm Tenna CTOYHbIX BOA NYTEM UCMNOSb30BaHMA Ten-
NOBbIX HACOCOB. OTO MO3BOSISET NPU UCMONB30BAHUN COOTBETCTBYIOLLIErO KONMYecTBa arek-
TPO3HEPruM nonyyaTb Takoe KONMUYECTBO Tensa, KOTopoe MOXeT HauTU NPUMEHEHNE TOSbKO
BHe OC, ecnu B HEM eCTb NOTPEOHOCTL.

CnegyeT OTMETUTb, YTO KO3(hpnUmneHT npeobpasoBaHna aHeprum Ha ['CB npakTnye-
CKM MaKCUMarbHbI N CYLLLECTBEHHO BbILLE, YeM MPU KNacCMYeCKOM MCMOMb30BaHUN Tenso-
BbIX HAaCOCOB, M3BIEKaloLWNX TEMNMO U3 TPYHTOBbLIX BOA, TaK Kak TemnepaTypa CTOYHOW BOAbI
CyLLleCTBEHHO Bbiwe. OgHako OKynaemMoCTb MPOEKTOB 3HeproreHepaunm B pasyMHble CPOKM
He Bcerga BO3MOXHa, TpebyeTca npoBeaeHne TEXHUKO-3KOHOMUYECKNX NPOpPaboToK.

OHepronoTpebnenne OC MNCB oTHocuTenbHO HeBennko. OHO MWHUMAanbHO AN OT-
CTOWHbIX COOPY>XEHWW, HO CYLLLECTBEHHO BO3pacTaeT Npu UCNosib30BaHUU (PrioTaTtopoB Unu
3epHUCTbIX hnNbTPOB, paboTalLmx C NPOMbIBKOW.

MoTpebneHne peareHTOB

Knaccnuyeckaa TexHonorma OC [CB (nonHas ©Owuonormyeckass o4ymctka) BoobLue
He TpebyeT noTpebneHns peareHToB. MexaHu4eckoe ob6e3BoxnBaHme TpebyeT ncnonb3oBa-
HUA MONUANEKTPONUTOB (OpraHnyeckux rnokynaHToB). B maccoBoM BblpaeHUn 3ta no-
TpeGHOCTb 04YeHb HeBenuka (He 6onee 3 kr/1000 M3 CTOYHOW BOAbI), OAHAKO 3TO CIOXHbIE B
NPUrOTOBIIEHMN U OTHOCUTENbHO JOPOroCTOSALLME peareHTbl.

YpaneHvne cocdatoB B psiae TeEXHONornn tpebyeT MCnonb3oBaHUS peareHToB Anis
ocaxaeHus. [Ina 3Toro MoryT NpUMEHSITLCA COMK XKenesa unu antomMmuHms. MNMpyn oprveHTauum
TONbKO Ha peareHTHble TEXHOMOMMN NOTPeOHOCTb B HMX (MO TOBApHOMY BELLECTBY) MOXET
pocturatb 50—70 kr/1000 M2 cTouHOM BoAbl. [oaTOMY NpUOPUTET AOIMKHBLI NonyyaTb Gespea-
reHTHble TEXHONOrMKN yaaneHus gocgopa, ¢ UCNonb3oBaHMEM YNy4dLLIEHHOro Guonornyecko-

ro nornoweHna akTMuBHbIM UITOM.
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1.7 OcoGeHHOCTU YCNOBUN MOAepHU3aLMn 06 HLEKTOB NogoTpacnu

Kak nokasaHo Bbllle, BCe ropoAckMe noceneHnsa Poccnn nmMerT OYNCTHbIE COOpYXe-
HUSA 1 NOAABMIAKOLWAA YacTb U3 HUX CYLLEeCTBEHHO HeaorpyxeHa. NMpn aTom nepexon Ha ad-
PEKTMBHbIE TEXHOMOMMN OYUCTKN OT BMOreHHbIX 3NEMEHTOB HE MOXeT ObiTb pauMOHanbHbIM
crnocobom peanusoBaH Kak OOCTPOMKa COOPY>XEHUW, AOMOMHUTENbHbIX K UMeLmMMcs, a
TpebyeT U3MEeHEeHUA TEXHONOrMM BMOMNOrMYEecKoOn OYUCTKM CTOYHbIX BOA B CYLLECTBYHOLLNX
COOpYXeHnaAxX (Mo co3gaHnsa HOBbIX COOPYXKEHU).

Bce atu ycnosua cdopmupytoT ana 6onbwmnHctea OC CB ctaHgapTHyto cutyauuio,
no kotopon BHeapeHne HOT Guonornyeckon o4ncTKn TpebyeT npoBeneHUss PEKOHCTPYKLNN
CYLLIECTBYIOLLNX COOPYXEHNA NMBO CTPOUTENBCTBA HOBbIX PAOOM.

BapunaHT ¢ HOBbIM CTPOUTENLCTBOM B BOMbLLUMHCTBE CrlydaeB MHOTMOKPaTHO LOPOXE U
npuemneM TOSbKO B CNeayLwwmx cuTyaumsx:

- CYLLECTBYIOLME COOPYKEHUS KOHCTPYKTMBHO HE COOTBETCTBYHOT COBPEMEHHbBIM TeX-
HUYECKUM N TEXHONOIMYECKUM TpeboBaHUAM;

- COCTOSIHWE CTPOUTENbHbIX KOHCTPYKLMIA HEeYy4OBMNETBOPUTENBHOE N NPU3HaHa Heue-
necoobpasHOn UX PEKOHCTPYKLUNS;

- yenecoobpaseH nepeHoc OC Ha gpyryto nnoLwaaky.

Bo Bcex apyrmx cuTyaumsix, KOTOpbIX Ha npaktuke He meHee 50 %, uenecoobpasHo
NPOBOANTL PEKOHCTPYKLMIO CYLLECTBYIOLLMX COOPYXXEHWUN, KaK MNpaBuiio — adpOTEHKOB WU
BTOPMYHbIX OTCTOMHUKOB. Heaorpyska COOpy>KeHUn No3BoNnseT peann3oBaTtb X Nepexon Ha
TEeXHOMorMu ¢ yganeHuem asota un gocdopa, TpebytoLimne cyuectBeHHO 6onbLiero BpeMeHu
06paboTKn CTOYHOM BOAbI.

BapunaHT ¢ peKoHCTpyKUMen, ogHaKo, HaknagblBaeT CYLLECTBEHHbIE OrpaHMyeHus Ha
cpokun moaepHmsaumm OC 1 Ka4eCTBO OYUCTKMU HA HUX MO CrieayoLwmMM NpuYMHaMm:

- ero Heobxo4Mmo peann3oBbiBaTb B HECKOMNbKO 3TanoB (odepenen), Tak kak B nepmos,
npoBegeHmss CMP Ha OOHOM 4acTuM COOPYXEHW CTOYHbIE BOAbl OOSMKHbI OYMLLIATBCA Ha
OCTaBLUENCH YacTu;

- KaK npaBwWso, OO0 Hayana BbINOSIHEHUS OCHOBHbIX paboT TpebyeTcsi BbINOMHEHME
BCMOMOraTesibHbIX, TakMX Kak MpPOKNagka HOBbIX KaHanoB, YCTPOWCTBO HOBbIX HACOCHbIX
CTaHUUW U T. M.

Ana MUHUMM3aLMM NeperpyskM OCTaBLUMXCA YaCcTen CTaHUMN PEKOHCTPYKLMS OOKHA
NpoBOAMTLCS HE MeHee YyeM B Tpu ovepean (kpome OC, HeporpyxeHHbIX Ha 50% n 6onee).
B pesynbTate atoro Ha o6bekTax, rgoe Heobxo4MMo BOCCTaHOBIEHME XKeNne306eTOHHbIX KOH-

CTPYKLMIN, OBLUMIA CPOK PEKOHCTPYKLMUN KPYMHbIX OOGBbEKTOB B TPU o4epean, ¢ y4eTom paspa-
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0OTKM M cornacoBaHust nNpoekTa (4o 2 neT), BCNOMOoraTenbHbIX U MyCKOHanagovHbix paboT
Aaxe npu JoctatoyHOM (PMHaAHCUPOBAHUKU, MOXET cocTaBuTb A0 10 feT, Y4To BbIXOAWUT 3a
yCTaHOBIEeHHY0 219-D3 NnpoaomKUTEeNbHOCTL Cpoka nepexona Ha HAT.

[Mocne okOHYaHWSA PEKOHCTPYKUUKU o4vepenu ee NpOoeKTHas Npou3BOAUTENbHOCTL (MO
HOBOW TeXHONormn) yxe He bygeTt npesbllwaTtb, Kak npasuno, 50 % — 65 % oT nepBoHa-
YanbHOM BeNMYMHbI (MO Knaccuyeckomn TexHonorum). B pesynbtate gaxe npu pasbueHunn pa-
60T no pekoHcTpykumm OC co ctaptoBon Harpyskon 50 % ot [N Ha 3 o4epean npu npouns-
BoAcTBe paboT Ha 3-1, nocneaHen odepeaun nepeble ABe, paHee PEKOHCTPYUpoBaHHbIe, By-
AyT neperpyxeHbl Ao 1,5 pas. 310 npuBedeT K yXyAWeHUo KayecTBa OYUCTKM BOAbI B Nepu-
0L, PEKOHCTPYKLUN HE TONBbKO MO OTHOLUEHWMIO K HOBbIM MPOEKTHbIM MOKa3aTensM, HO U K Ka-

4eCTBY O PEKOHCTPYKUUN.

1.8 CucremHble npobnemsl oTpacnu BKX n nogoTtpacnum ouncTku

CTO4YHbLIX BO4

K npuoputeTHbiM 06LLMM Npobnemam oTpacnu criegyet OTHECTH:

1) BbICOKMI N3HOC OCHOBHbIX hoHAO0B (cM. Tabnuuy 1.9), npmuyem He Tonbko OC LICB,
HO BCeX OCTarnbHbIX (Tak, B cpegHeM no cTpaHe B 3amMeHe HyxaaeTcs 46 % ceTen, Torga kak
B MaearibHOM cUTyauumn aTa BennumHa He gosmkHa npesbiwaTtb 10 %), 4TO B pamkax eauHbIX
opraHmsauun BKX npuBoguT K nepepacnpegeneHuno cpeacts Ha bonee onepatmBHbIE MPO-
Grnembl NOBbILLEHUA HAAEXHOCTU CeTen U (Mnn) NUKBMAAUUN aBapui Ha ceTax. Takke B Mo-
Aasnsowem 60NbWMHCTBE CriydaeB ANd XUTeNnen n pykoBoguTernen HacerneHHbIX MyHKTOB
Ka4yeCcTBO NMUTLEBOW BOAbI UrpaeT ropa3go 6oriee BaXHyH pPoOfb, YEM KayeCTBO OYUCTKM
CTOYHbIX BOA.

2) HepaboTtocnocobHasi KOHTPNPOAYKTMBHAasi cMcTeMa HOPMUPOBaHUA COPOCOB O4YM-
LLIeHHbIX BOA (OonMcaHa Bblle), KoTopas AofmkHa bbiTb pedopMmpoBaHa AENCTBUSMU B paMm-
Kax BblinonHeHna 219-d3 ot 21.07.2014.

3) TapuHoe perynupoBaHue «OT AOCTUTHYTOrO YPOBHS», KOTOPOE 3aKpenuno pe-
3ynbTaTbl BCEX NU3MEHEHU B 3TOM cdepe, NpousoLleLinx B 9TOMN cpepe 3a nocriegHue no-
yTtn 25 net. B pesynbTate Tapudbl HAa BOOOOTBEAEHNE B COCEOHUX CyObekTax denepaumm
pasnuyatotca go 3 pas (npu ToM, 4To U Bonee BbICOKOro U3 aTUX TapudgoB HeAOCTaTOYHO
ANs NOMHOUEHHoro passutugd). [laxe ecnv cuntaTb, YTO Tapud COOTBETCTBYET YPOBHIO CO-
OpYXEeHUK, TO Takad CUTyaunsa KOHCEPBUPYET OTCTASIOCTb: YEM XYXXe O4YUCTKa, TEM HUXe Ta-

pud, TEM MEHbLLE BO3MOXHOCTU MHBECTMPOBATbL B MOAEPHM3ALIMIO COOPYXKEHWN.
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4) OTpacnb HaxoauTcs B rNyboOKOM Kpuance B 4YacTu MHBECTULMI B Hee:

- 6GonbWNHCTBO opraHusaunin BKX yBObITOMHO M HE MOXET BblAeNsATb CpeacTBa Ha
PEKOHCTPYKLNIO COOPYKEHWM;

- cpefcTBa perMoHoB Ha passutme BKX Becbma orpaHuyeHbl;

- BblJereHme CyLeCcTBEHHbIX cpeacTB rocbiompketa orpaHnymBaetcsa PLIM «3ko-
HOMMYECKOe M coumnanbHoe pa3sutne [anbHero BocTtoka n bankanbCKoro permoHa Ha nepu-
on Ao 2018 roga», a Takke nNporpaMmamu MOArOTOBKM K MEXAYHaApPOOHbIM MEpPONPUATUAM.
OtaenbHasa ®LIMN no passutuio BKX oTcyTtcTByerT;

- YaCTHble UHBECTULMNN (PaKTUYECKN TakkKe HEeBENWKW, Mpu 3TOM MHOCTPAHHbIE WH-
BECTULMKN B NOCNEeAHMe rogbl NPakTUYeCKn OTCYyTCTBYHOT.

5) MNnoxo paboTatoias, HeCMOTpPS Ha HoBauuW B 3TOW obnacTu, cMctema B3anMOOT-
HOLLIEHMI BOAOKaHanoB 1 NPOMbILWNEHHbIX aboHeHToB. MpuHaTble B nocnegHue rogbl Pepe-
panbHbIN 3akoH oT 7 aekabpsa 2011 r. Ne 416-03 "O BogocHabxeHun n BogooteegeHnn" [9] n
MocTtaHoBneHne [paButensctea P® ot 29 wona 2013 roga Ne 644 «O6 yrtBepxae-
Hun MpaBmn XoNogHOro BOAOCHaGXeHUS 1 BOAOOTBEAEHUS U O BHECEHUN U3MEHEHUN B He-
KoTopble akTbl lMpaButensctBa Poccunckon depepauumn» [10] He paspewunnu npobnemsi,
nmMeBLUMecH B 3ToN cdepe, a cos3ganu gononHutenoHble. O6bABNeHe KPYnHbIX abOHEHTOB
LICB Bogononb3oBatensiMm ¢ HeobxoanmocTbio paspabartbiBate HOC, He nmeeT nog cobon
AOCTaTOYHbIX TEXHUYECKMX OCHOBAHUM N MPOTMBOPEYUT CYyTU MPOUCXOAALLMX NPOLECCOB.
K aboHeHTam no-npexHeMy nNpoaormKalT NpeabsBnAaTbCA Hepeanusyemble TpeboBaHus,
4710, no aHanormm ¢ OC LICB, Hukak He cnocobcTByeT co3gaHuio 3dEKTUBHBLIX FOKanbHbIX
OYMCTHBIX COOPYKEHWIA.

B TO e Bpemsi yacTbl cnyyan HeratnsHoro sosgenctansa Ha OC TCB npoMbIweHHbIX
CTOYHbIX BOf, cOpacbiBaeMbix 6e3 npenBapuTENbHOW OYUCTKA. BO MHOMMX OTHOCUTENBHO
HeBONbLUMX MOCENEHNSX XU3HEHHO BaXKHble ANSA HUX NPOMbILNEHHbIE Npeanpuatmus (npe-
UMYLLLECTBEHHO MULLEBbIE MPOM3BOACTBA), obecneynmBatolLme 3aHATOCTb HACeneHuss B HUX,
cbpacbIiBaloT CTOYHblE BOAbl 6€30 BCAKOM OYUCTKWM, YTO CO34aeT MHOIOKpaTHYK Meperpysky
Ha OC 'CB no opraHu4ecknm coeamHeHusiM, n 6e3 Toro Haxoasuwmecs B 3anyLeHHOM CO-
CTOSIHUM.

6) CnoxHasi cuTyaums ¢ yTunmsaumen ocagkoB CTOYHbIX BoA. HecmoTpsa Ha Hanunuyve
AOCTaTOYHOMW HOpMAaTMBHOW 6asbl NO pasnUyHbIM MeTodamM MCMOSfb30BaHWSA OCanKoB, CTe-
neHb 3aperynMpoBaHHOCTU JaHHOW cdepbl TakoBa, YTo npaktuyeckn 100 % ocagkos, coOT-
BETCTBYIOLLUMX BCeEM TpeboBaHuAM, NMnMbO 3axopaHMBAETCHA Ha MOMUroHax, NMMbo yTunuaunpy-
eTcs No «cepbiM» cxemam. [laHHasa cuTyaumnss He UMeEeT HUKaKMX OOBEKTMBHBIX OCHOBaHWUIA, U

Bbl3BaHa UCKITIOYUTESIbHO HGSCb(bGKTI/IBHOI?I CUCTEMbI perynmpoBaHunA.

58



7) OTcyTCcTBME peanbHOM MOAAEPXKKM rocygapCTBOM aHeprocbeperarwmnx TexXHONo-
rMn, B TOM YMCre anbTepHaTUBHON OGUO3HEPreTMKn, TOPMO3NUT MUCMNONb30BaHNE SHEProreHe-
PUPYIOLLINX TEXHOSTOTUN.

BolweonucaHHble obuwine npobnembl NpuBENN K (OPMUPOBAHMIO CEQYOLNX OCHOB-
HbIX 9KONormyecknx Nnpobnem nogotpacnu:

1) CywectBeHHass yactb OC, He noaBepriMxcs CBOEBPEMEHHOW PEKOHCTPYKUMN,
Haxo4MTCs B HEYAOBNETBOPUTENbHOM COCTOsiHMM nMbo BooOLWle BbiBedeHa M3 3KcnnyaTa-
ummn. Takke psag COOPYXEHUA He MOXET CnpaBUTbCA CO CBEPXHOPMAaTMBHbLIMKU cBpocamu
NPOMbILLMIEHHBIX MNPEeanPUATUA NO OpraHU4Yecknm BellecTBaMm. B pesynbTtate Ha AaHHbIX
obGbekTax npesbIATCS (B TOM 4uCne M MHOroKpaTHO) MPOEKTHble nokasatenun 1960—
1970-x rogoB no B3BelleHHbIM Bellectsam u bBIK.

2) bonbwnHcTBo (6onee 90 %) nmetowmxca OC CB no cBoemy ypOBHIO OTHOCSATCS K
TexHonormsam 1960-x rogoB 1 He obecnevmBatoT yaaneHue asota un ocdopa.

3) Ha 6onbwmnHctee OC [CB wucnonb3yetca obess3apakvMBaHuMe XMOPOM U XIop-
peareHTamu, 4T0, obecneumBasa Oe3NHAEKUMIO, HAHOCUT BbIPaXKEHHbIN SKONOrMYeckuin Bpeq,
BOAHbIM OobbekTam. OH 3akno4aeTcs Kak B TOKCUYHOM BO3OEWCTBUM Xropa U Xroprnpouns-
BOAHbIX Ha BECb BOAHbLIN BMOLIEHO3, TaK N B HAKOMMEHUN XNOPOPraHNYECKUX COEANHEHUN B
BOOHbIX OpraHn3amMax u AOHHbIX OTMOXeHUsX (nocrnegHee opMupyeT OONIrOBPEMEHHbIE NO-
cnencteug). PacnpoctpaHeHHasa (M cumTarowasncs obasatensHon B CLUA, roe akTMBHO uc-
nonb3yeTtca obe33apaxuBaHne XsI0POM) TEXHOMNOMNSA OEXIIOPMPOBAHNSA NOCE XNOPUPOBaHUS
He NPUMEHSEeTCS.

4) MNpakTnyeckoe NpMMeHeHne CoBpeMeHHbIX TexHonornn oumctkn NCB cenutebHbIx
TEPPUTOPUIN NPaKTUYECKN OTCYTCTBYET, KpoMe MockBbl. bornee Toro, coctosiHe ceTen SOX-
AEeBOWN kaHanusauum B OONbLUMHCTBE ropodoB (Kak Mo CTENeHu oxeaTa, Tak U MO TEXHUYe-
CKOMY COCTOSIHMIO) TaKOBO, YTO OCHOBHOM 3agayen opraHusaumi BKX B obnactn goxaesomn
KaHanusaummn siensgeTtca obecrneyeHne OTBeAEeHUSA OOXAEBbIX W TanbiX Bo4 BO u3bexaHue
noaTONMEHNA TeppUTOPUA C NpefoTBpaLleHMeM MaTepuanbHOro yuiepba Xunomy cekTopy,
TPaHCNOPTHOW MHAPACTPYKTYPE N NPOMMPEANpPUATUAM.

5) HecmoTps Ha cylecTBEHHOE U3MEHEHUE K NTyYlleMY CUTyauumn ¢ 06e3BOXMBaHNEM
ocagka, mHorne OC 'CB npogomkatoT HakannmBaTb UX Ha UOBbIX nnowaakax. Kpome Toro,
Ha nogasnsowemM yucne OC NCB kak N0 00 bEeKTMBHBLIM, TaK U N0 CYOBEKTUBHBIM MPUYMHAM
npounsoLlern oTkas OT 3KCnyaTaumMm COOPYXXEHUN cTabunmsauumn ocagka, Yto NpUBOAMT K 3a-
rPSASHEHNIO NOA3EMHbIX BOA U aTMOocdepbl.

6) CywecTBeHHON NPoBnemMon MHOMMX COOPYXXEHUN, B 3HAYUTESTbHOW CTeneHu onpe-

AensLwen oTHOWeEHNE K HAM HaceneHus, sIBNSeTCs BblgefleHne 3arnaxos, owlywaembixX B

59



XXWIMOW 3aCTPONKe, Ha NyTAX NepeMeLLeHns XuTenem n B mectax ux pabotbl. 3Ta odeBmaHas
noTeHunanoHasa npobnema pewanack B Poccun (CCCP) ¢ Havana pasBuTusa nogoTpacnu
nyTeM NPUHATUS Mep NAaCCUBHOW 3aLUUTbl — YCTAHOBMNEHUS CaHUTapPHO-3alNTHBIX 30H (C33)
Heobxoammoro pasmepa. OgHako pasBuUTUE HaceneHHbIX NYHKTOB BO MHOMMX MecTax npuBo-
ONT K HapYyLIEHUIO 3TKX 30H. KpomMe Toro, BO MHOMMX Criyqasx 3T HOPMbI Bbinv M3Ha4anbHoO
HapyLUEeHbI.

MpoBeneHHbIN aHanm3 npobnem nogoTpacnv NokasbiBaeT, C OOHON CTOPOHbI, obunve
3KOMornyeckmx npobnemM, CBA3aHHbIX C MWCMOMb30BaAHWEM YCTapeBLUMX TEXHOMOMMn, |
CTOMb € CYLIECTBEHHYI0 HeXBaTKy (PMHAHCUPOBAHUS ONSA UX pelleHusi, C OPYron CTOPOHbI.
HepelleHHble akonormyeckne npobnemMbl eCTb NPOSIBIIEHME BCE TON e Npobnembl HEXBaTKM
cpenctB. HakonuBlleecs TexHM4YeCcKoe OTCTaBaHWe ecTb pesynbTaT HaKonMBLUEroca 3a
25 net HegodUHaHcMpoBaHna nogoTpacnun. AdpdekTnBHbie TexHonormm ounctkm FCB Tex-
Hu4eckn 6binn gocTynHbl U 20 neT ToMy Hasag, npobrema 6Gbina u 3aknyaeTcs TOMNbKO B
HexBaTke PMHaHCUPOBaHUS.

BecnonesHo ctaButb nogoTtpacnu, kotopaa cmorna 3a 20 neT B He camblx Hebnaro-
NPUATHBIX 3KOHOMUWYECKUX YCNOBUSAX MOAEPHU3MPOBATb OO COBPEMEHHOIO YPOBHS TOMBKO
10 % coopyXeHun BMoNorM4ecKkon OYNCTKK, 3agadvy PEKOHCTpympoBaTb ocTanbHble 90 % 3a
7 neT, oTBeAeHHble Ha nepexod Ha HAT.

CnoxumBluasica B nogoTpacnu cutyauus onpegensieT HeobxoguMMOCTb NPUMEHEHUS
BUOOU3MEHEHHbIX NoaxoaoB B npumeHeHnn HOT v B TpakToBKE caMon TepMmuHonorun. Tep-
MUH «Haunyywme» B [AaHHbIX YCMOBUAX [OOSMKEH oO3HayaTb Haubonbluyld 3KOMoro-
9KOHOMMYECKYIO 3(P(PEKTUBHOCTL TEXHOMOMMN — MaKCMMarbHOE KONMYeCTBO NpenoTspa-
LLIEHHOrO Bpeaa OoKpyXatwLlen cpede Ha pybnb BrOXeEHHbIX cpeacTs. cnonb3oBaHune pelue-
HWA, KOTOpble BedyT K nepepacxofy CpeacTB OTHOCUTENbHO pellaeMon 3agadn, Takux, Kak
CTpOMTENLCTBO 00BLEKTOB 6e3 ydyeTa (hakTMyeckon oTpuuaTenbHOW AUHAMUKU BOOOOTBEAE-
HUA (Npo 3anac), a Takke NpUMeHeHne CTagmm JOOYUCTKN (6e3 UCKNIUNTESTbHBIX OCHOBAHUN
OS5 3TOr0) He JOIMKHO cynTaThes nepexogom Ha HOT.

OnucaHHble B HacTodAweM pa3gene ocobeHHOCTM NogoTpacnu, Takme Kak NoBCEMECT-
Hasg PacnpoCTPaHEHHOCTb, OFPOMHOE YNCIO OOBHLEKTOB, KOTOPbLIE B COBOKYMHOCTU cbpacbkiBa-
0T 0Kosio 60% Bcex 3arpsA3HEHHbIX CTOYHbIX BOA CTPaHbl, NPU 3TOM Manas gonst 06bekTos,
COOTBETCTBYHOLLMX COBPEMEHHLIM TpeboBaHuAM, TpebyoT TpakToBaTh onpeneneHne HAOT,
AaHHoe cTaTtbe 28.1 219-03) Kak «HaUMeHbLUMA YPOBEHb HEraTMBHONO BO3OENCTBUSA Ha
OKpY>KaloLLylo cpefy B pacyeTe Ha ... 00bemM NPOU3BOAMMON NPOAYKUUW...» HE MPUMEHU-
TEeNbHO K OOHOMY JaHHOMY OObekTy, a B MacwTabax nogoTpacnu B Lenom. B npoTMBHOM

cnyyae, eciin OoCyuwecTBliATb MoAepHU3aunko eOUHUYHbIX obbekToB OPUEHTUNPYACb Ha
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HaUMeEHbLLUMI YPOBEHb BO3AENCTBMS Ha AaHHOM 0O6beKTe, CoKpalleHme obLero Bo3gencTans
Ha 6acceliH He ByaeT OOCTUIHYTO.

Tpebyemoe 3akoHO4ATENbCTBOM [OOCTMXKEHME HaMMEHbLUETO YPOBHSA HeraTUBHOIO
BO3JENCTBUS Ha OKpYXaloLylo cpefy B pacyeTe Ha obbem nNpon3BoAMMON MPOAYKUUN MO-
XeT 6bITb 0b6ecneyeHo 3a CHET UCMONb30BaHUS CNneayLWwmnX OCHOBHbLIX MEXaHN3MOB:

1) YyeT npu BbIGOpE TEXHOMOMMIN ANSA KOHKpPeTHoro obbekta OC 4ncrneHHoCcTM Hace-
NeHnst B NOCENeHnn, ropoackom okpyre (npounssoamntenbHoctb OC cornacHo M3noXeHHoW B
HacTosiLLeM pasferne Knaccudukaumm);

2) lNpuMeHeHne KOMMMEKCHOMO MNOAxo4a, YyYMTbIBaloWEro dakTuieckoe 3aKonornde-
CKOe COCTOSIHME BOAHbIX 0OBEKTOB Npu BblIbOpe TeXHOMNOrMm, npumeHaemblx kak HOT. 370
No3BONUT NocnefoBaTeNbHO yNyylaTb COCTOSIHME BOAHbIX OOBHEKTOB, HE MpuUMeHsAs Gonee
CMNOXHbIX U AOPOrOCTOALLMX TEXHOSOMMIN TaMm, rae B 3TOM HET OO bEKTUBHOM HEOBXOOMMOCTW.
[ns ncnonb3oBaHusa 3TOro noagxoga Heobxogmma paspaboTka rpagaunin BOAHbIX OObEKTOB
Nno KaTeropusim, KpUTepmeB OTHECEHNS K HUM U BHECEHNE HEeOBXOOMMbIX U3BMEHEHUI B Oel-
CTBYIOLLiEE 3aKOHOAATENbLCTBO.

3) MNMpumeHeHne nogxoga c onpeaeneHmem rpynn odbektoB OC, pasnuyaromxca no
o4YepeaHOCTU UX MoAdepHM3aumm. Ha nepBom atane Heo6XoOuMO CKOHUEHTPUPOBATb YCUNUSA
MMEHHO Ha Tex Ha 00bekTax, Ka4eCTBO OYMCTKM Ha KOTOPbIX CYLLECTBEHHO HWXE CpeHeoT-
pacneBoro ypoBHA MO AaHHOW rpynne no npou3BOAMTENbHOCTU COOpPYXeHuh. [na aToro
Heobxoaguma BbipaboTka KputepueB Bblbopa OOBLEKTOB AN PEKOHCTPYKUUM Ha OCHOBaHWUN
dhakTnyeckn obecneynBaemMoro Kayectsa OYMCTKU.

Mpu onpegenennn HOT B cdepe OYMCTKM CTOYHbIX BOA MnoceneHuin BaxHo OuyeHb
BaXKHO Mpu onpeneneHnn 3KONOoro-aKkoHOMUYECKoM adpdekTMBHOCTM OnucaHme ucnonbaye-
MbIX TEXHONOrMYECKNX NpoLEeccoB

B HacTosiwem pasgene npvBefeHO OMMCaHWE OCHOBHLIX TEXHOSOMMYECKMX npouec-
COB, MUCMONb3yembix B Poccum B HacTosee BpeMS NPy OYUCTKE CTOYHbLIX BOA MOCENEHUN.
NHdopmaums npuBegeHa no pesynbtataM ob6paboTkM aHKeT, a Takke No AaHHbIM Hay4HO-
TEXHUYECKON nuTepaTtypbl U OaHHbIM, NPefOCTaBfEeHHbIM YfeHaMy TeXHUYeckon paboden

rpynnbi.
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Paspen 2. OnucaHue ncnonb3yeMbIiX TeXHOJNIOrMYeCKUX npoLeccoB

2.1 OuncTKa ropoacKux CToOUHbIX BOA

2.1.1 TexHonorn4yeckasa cxema npouecca OC 'CB

Bcto coBokynHoCTb npumMeHsaembix TexHonornn OC FCB moxHO npeactasuTb B BUAe
ofHON 0606LLEHHON TEXHOMOIMYECKON CXEeMbI, BKIOYalLen B cebsa kak obsa3aTenbHble, Tak
n HeobsA3aTenbHble nognpouecchl, bonbasa YacTb U3 NOCNeaHUX SBNAETCA ONuUMOHarnbHbI-
MU NMMBO anbTepHaTUBHbLIMMW.

MHdopmaums 06 aTanax TEXHONOMMYECKOro npouecca npueegeHa B Tabnuue 2.1.

O606weHHasn cxema OC 'CB npueeneHa Ha pucyHke 2.1.

62



€9

1u3 (10) 1l uz (10) 1us (10) 1l us (10) Bopa | \|/Tosapru7| X/10p
CroyHaa 6A 11A
sopna
1 2 5 8 9
NaCl OumuieHHan
6B
L A BoAa Ha cbpoc
\I/ \]/ Uz (7) 116
11 3A 36 4 ‘
SHeprua 7 n
ono 11B
] 1-2 Mecok ana pasmelleHnsa
OT6pocskl Ha VAM UCNOAb30BaHUA Bosayx TexHuueckan
pasmeleHue B BOAa Ha
AU 89 MUCMONb30BaHWe
18 Komnoct \1/71/ J/
12A 126 >
17 19 MoYBOrpyHT \L 6 (1) \L 10 !
TosapHble —— il
peareHTbl
14A2 — IV
0Obe3BoK. 0Cag oK
1l u3 (10) \I/
16A,16B 166 20 Boicyw. ocapok
B (1)\1/ 4\—4\ \I/
IV u3 (1g)| 2 e OMNO — ocafloK NepPBUYHBIX OTCTOMHMKOB
| 3SHneprua o -
: AU — n36bITO4HDBIN aKTUBHbIN U
T —_"— Us 7 | — pacTBOp KOarynaHTa ana ocaxgeHua docdatos
\L Il — pacTBOp PpoKynaHTa
8 (1) Ill — pacTBOp rMNnoxnopuTa HaTpUa
S 15 146 13A IV — pacTBOp Weno4u
TexHudeckan T
BoAa 8 (1)
14A1 136 /]\
N S
TennoHocuTeNb buoras 1361 Jyenmun

PucyHok 2.1 — O606LeHHasa TexHonornyeckas cxema



INerenpa k pucyHky 2.1

Homep nog-

npouecca

HaumeHoBaHWe noanpovecca

BbigeneHune nnasatoLmx rpyobix npumecen (npouexmnsaHume)

O6paboTka (oTMbIBKa 1 06e3BOXMNBaHME) rpyObixX NpuMecen, 3agep>KaHHbIX

Ha pelleTkax (cuTax)

1-1

O6paboTka (oTMbIBKa 1 06€3BOXNBAHNE) rPYObIX NPpUMecen, 3aaepKaHHbIX

Ha pelueTkax (cuTax)

C6op oTtbpocos, 3agepaHHbIX Ha pelleTkax (cutax) B KOHTENHepbI

Ypapanenue ocefatowimx rpybbix npumecen (necka)

O6paboTka neckoBoro ocagka (nynbnbl)

AKKyMyrvpoBaHue (ycpefHeHue pacxoa) CTOYHOM BoAbI

OcaxgeHune B3BELLEHHbIX BELLLECTB (OCBETNIEHME, NEPBUYHOE OTCTanBaHME)

| O | W N| =

O6paboTka B Bropeaktopax 6GUONOrM4eckon OYUCTKK:
A — B BuodpunbTpax;

b — B aspoTeHkax

Mogaya cxatoro Bosgyxa

OT1oeneHne ounweHHoOM Boabl OT BomMacchl, BbIHECEHHOW N3 BuopeakTopa

JloouncTtka

10

MpuroToBneHve 1 0O3NPOBaHNE PacTBOPOB peareHToB

11

Ob6e3s3apaxnBaHne OYMLLEHHOW, NMOO OOYMLLIEHHON BOAbI:

A — xnopowm;

B- runoxnoputom HaTpusa, BapuaHT 1 - MCNONb30BaHMEM TOBAPHOrO rMMno-
XNnopuTa HaTpus, BapuaHT 2 - C NOJSTYYEHMEM IMEKTPOSNIMTUYECKOrO MMUMO-
XnopuTa HaTpus;

B - Y®-06nyyeHnem

12

KoHueHTpupoBaHne n3bbITOYHOro akTUBHOIO una (0cagkoB):
A. paBuTauMoOHHOE YNIIOTHEHWE;

B. MexaHn4yeckoe crylieHve

13

Ctabunusaumsa Xmngkmx ocagkos:
A. AspobHas ctabunmsauums;

b. AHaspobHas ctabunmsauusa (MmetaHoBoe cbpakmBaHue)

136-1

O6paboTka 1 ytunmsaumna buorasa
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14 O6e33apaxnBaHne 0CaaKoB:
A. PeareHTHoe€;
B1. TennoBoe obe33apaxxnBaHue XnaKkmx 0Cagkos,

B2. Tennoeoe ob6e33apaxnBaHne 06e3BOXEHHbLIX OCaZAKOB

15 YnnoTtHeHne CTa6VIJ'IVI3I/IpOBaHHbIX ocagkoB

16 O6e3BoxMBaHME ocagka:

A. MexaHn4eckoe;

6. lNoacywka n BblaepXka 0cagKkoB Ha MMOBLIX MNoLlafgkax B eCTeCTBEH-
HbIX YCITOBUSIX;

B. O6paboTka ¢nokynsiHTamu, crywieHve, noacyllika u BblaepXka ocagi-

KOB, Ha UJ10BbIX Miiowagkax B €CTeCTBEHHbIX YCITOBUAX

17 D,OI'IOJ'IHI/ITeJ'IbHaFI ONnnTernbHaA BblepXXKa B €CTEeCTBEHHbIX YCITOBUAX OCaa-

KOB, NOACYLUEHHbLIX Ha UIOBbLIX nrowagkax, uinn MmexaHn4ecku 06e3BOXeH-

HbIX
18 KomnocTtupoBaHue 06e3BOXEHHbIX UMW MOACYLUEHHbBIX OCaAKOB
19 Mpon3BOACTBO NOYBOrPYHTOB U3 OCaKOB

20 Tepmuyeckas cyllka ocagkoB

21 CxxuraHue (TepmoyTunmnsaumsi) ocagka

MpumeyaHusa K pucyHky 2.1:

1) TexHonornyeckas cxema snseTcss o0b6o0ueHHON. Ha KOHKpeTHbIX 06bek-
Tax NPUMEHSETCA YacCTb M3 YKasaHHbIX NoAnpoueccoB. BxogHble NOTOKM B NOLMNPOLIECCHI,
n3o00paxkeHHbIE Ha CXemMe, Takke MOryT ABNATbCSA ONUUOHAaNbHbIMK;

2) Homepa nognpoueccoB B cxeme Ha puUcyHke 2.1 cCOOTBETCTBYHOT HOMEpPaMm

B Tabnuue 2.1

MNopasnsatoLwee donbWKMHCTBO TexHonorndyeckux cxem OC TCB nonHoro yukna BKnto-
YyaeT B cebs crneayrolme OCHoBHble (06A3aTesibHbIE) NOANPOLECCHI:

- MexaHu4eckas 04MCTKa;

- Brionornyeckasi OUNCTKa;

- ob6e33apaxnBaHmne OYNLLIEHHOW BOAbI;

- 06e3BOXMBaHMe ocajka.

Bce octanbHble TexHonormyeckme npouecchbl MoryT npucyTcTBoBaTb UnvM HeT. MuHum-
ManbHasa TEXHOMornyeckasi cxema He oba3aTenbHO O3HaAYaeT HEMOJSHYH, Hed(EKTUBHYIO
nnbo camy geweByto. OHa MOXET ObITb Takke U BeCbMa 3EKTUBHON U (M) BECbMa A0-

POrocTosILLEN.
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JTiobas TexHonorus, He cogepxallas BbllUenepeynucrnieHHble cTaguu, SBnsieTcs He-
MOMHOW N HEeAOCTaTOYHOW. Takme TEXHOSMOMMU TakkKe HaxoddAT MpPUMEHEHWE, OL4HaKO OHU
onpaBAaHbl UCKMOYMTENBHO B CleumanbHbIX YCIOBUAX, Hanpumep: TexHonorna 6e3 uorno-
rMYEeCKON OYUCTKM — C UCMONb30BaHNEM (U3NKO-XMMUYECKON 0B6paboTkm n hunbTpaumoH-
HOW OYUCTKU. DTOT NPOLECC BbIHYXAEHHO NPUMEHAETCA Ha HEKOTOPbIX YAaneHHbIX obbekTax
C BpPEMEHHbIM (Ce30HHbIM) npebbiBaHMEM, [Oe COOPYXEHUs OUONOrMYEeCcKOM OYMCTKU
He MoryT ObiTb MCMNOMb30BaHbl, TaK Kak OHW TPebyT ANUTENBHOro 3anycka (HapaliMBaHue
Brnomaccel B TeveHne 2—3 MecsiLEeB).

B 6onee cnoxHbix cutyaumsax, korga OC ncnonb3yoTcs ANd OYUCTKU TakKkKe 3Hauu-
TenbHbIX 06BHEMOB NPON3BOACTBEHHBLIX CTOYHbLIX BOA, TEXHOMOrMYeckasi cxema MoxeT ObiTb
cnoxHee, ons obecneyeHns yganeHus cneynduyeckmx sarpsasHeHuin nocrnegHux. B aton cu-
Tyauum CB mMoryT noctynatb He B Ha4ano TEXHONOMMYECKon cxeMbl. Takke HEKOTOpbIE Mo-
TOKM (Hanpumep, Mano3arps3HeHHble MPOM3BOACTBEHHbIE CTOYHble BOAbl)  MOryT
He noJaBaTbCA B Hayano TeXHOMorm4eckom cxembl ouncTkm CB, a npucoeanHATbes Ha no-
crneyrowmnx crtagusax.

Kputepun otHecenns OC k ciepe npumeHeHus UTC cooTBeETCTBYHOLMX OTpacrnemn
onpenensiTcs B OTpacneBbiX CnpaBOyHUKax. Kputepun oTHeceHust K cdepe NpUMeEHeHUs
AAHHOro cnpaBoYHMKa B NOAOOHbBIX CUTYaumsix onpeaeneHbl B COOTBETCTBYHOLLEM pa3gerne.

Obsi3aTenbHOCTb 06e33apaknBaHsi OYULLEHHbBIX BO4 — BeCbMa [OUCKYCCUOHHbIN BO-
npoc. HopmaTuBHO-NpaBoBble akTbl Poccuiickon depepaumm TpebyoT npoBoauTb 06e33a-
paxuBaHne Bcex 06beMoB cOpacbiBaeMbIX CTOYHbIX Bod. OAHako 4O HedaBHEro BpeMeHU B
EC cama 3agavya oGes3apaxuBaHusi He CTaBunacb, B TOM YMCfe B CBSI3M C JOCTATOYHO Cy-
LLIeCTBEHHbIM 3(p(PEKTOM B 3TOM OTHOLLEHUN NpoLiecca BMONOrMYeckon OUYNCTKK.

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 oHu obpa3syoT oT 30 % o0 90 % pacxoga BoAHbIX OOBLEKTOB, Kyaa MpoUCXo-
anT cbpoc. B aTon cuTyaumm ucnonb3oBaHMe XMOPUPOBaHUSA Okasano Obl KpalHe HeraTuB-
HOe BO34EeNCTBUE HA COCTOSIHME SKOCUCTEMbI 3TUX BOOHbIX 06beKTOB. Mpn dhakTnyeckom oT-
CYTCTBUM XNOPUPOBAHUSA B TEYEHME BbllLeyKa3aHHOro nepmuoaa BpeMeHN He Bblfio 0TMeYeHO
CaHMTapHO-3NNAEMUNONIOIMYECKUX MHUMAEHTOB HA HUXKHEM T€YEHUU OaHHbIX BOAHbIX 00bek-
TOB, nocre c6pocoB GBUONOrMYECKM OUULLIEHHBIX CTOYHbIX BOA,.

B CaHkr-lNeTepbypre 0o HbliHewWwHero BpeMeHun obessapaxmBaHue MPOXOASAT TOSbKO

19 % ounLLEeHHbIX 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 BbIGOp Mexay obe3sapakmBaHUEM U IKONOMU-
YEeCKMM COCTOSIHUEM BOLAHOIo 06BHEKTa yXKe HE CTOUT.

BaxxHO O0TMeTUTb, 4TO obe33apaxmnBaHue He MMeeT HUKAKOro 3KOMOrmyeckoro 3Haye-
HUA (NS BOAHbIX OOBEKTOB MOHATME NaTOreHHbIX MUKPOOPraHM3MOB MULLIEHO CMbICna), a
NYLWb CaHUTapHo-anuagemMmonornyeckoe. NMoaTomy B TEX perMoHax u B Te Ce30Hbl (XonogHoe
BpeMs roga), rae un korga KOHTakT YyenoBeka ¢ BoA4oM BOAHOro obbekrta OTCyTCTBYeT, a pas-
OaBneHne BbICOKO, HET HMKaKMX OOOCHOBaHUM K UCMONb30BaHUO 0be33apaxmnBaHus, Kpome
HOpMaTUBHOIro TpeboBaHUsS.

Bce ocHoBHOe obopynoBaHne OC LICB otHocuTCA K npupogooxpaHHoMy (danee —
OCHOBHOE MpupogooxpaHHoe obopygoBaHue). Ha OC mMoxeT ObiTb Takke MCNONb30BaHO
obopynoBaHMe Ans OYMCTKM BblOpOCOB B aTMOCdepHbI BO3ayX (Oanee — BCnomoraTtenb-
HOe NpupoaooxpaHHoe obopyaoBaHue).

CnepyeT oTMeTUTb, YTO MHOrme nognpouecckl OC, HauyMHaga ¢ macwtaba HebonbLUKnX,
peanuayloTcsl He B 000pyaoBaHMM, a B EMKOCTHbIX TEXHONOMMYECKUX COOPYXKEHUSIX, BbINO-
HEHHbIX CTPOUTESNbHBIM CNOCOBOM. JTO AenaeTcs UCKIHYUTENBHO MO npuynHe 60nbLIoro
obbemMa eMKOCTeN, He NO3BONAILLEro NPUMEHATb ANA peanusaumm 3Tux ctagui obopyao-
BaHWe, U3roTOBfIEHHOE 3aBOACKMM cnocobom. Npu aTom obopynoBaHME UCMONb3YETCHA Kak
COCTaBHasi 4acTb TEXHOMOrMYECKUX COOPYXKEHWUN, BbLIMOMHAS BaXKHble TEeXHONOrnyeckue
dyHKUUK (NepeMeLLieHne Boabl 1 ocaka, aspauums, nepemMelmBaHme n T. n.).

Hanee nog obopygoBaHnem B o6LWEM MOHMMaHMKM Nogpa3yMeBaeTCsl COBOKYMHOCTb

€MKOCTHbIX coopy>KeH|/||7| n o6opyu03aH|/|$|, peann3yrowmnx AaHHbIN noanpouecc.
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Tabnuua 2.1 — O60o06LWeHHoe onucaHme npolecca o4ncTkn FCB

OTan npouecca

OcHOBHOe TexHorornyeckoe

BxoaHo noTok BbixoaHoM NOTOK Amucecnn
(moanpouecc) obopynoBaHue
1 2 3 4 5

MocTtynawwasa crtodHada|Ne 1. BoigeneHne nnasa-|llpouexeHHaa  ctouHas |Pewetkn  (cuta). [pu| OpraHnsoBaHHbIA BbIGPOC

Boda IoWwmnx rpyobix npumecen |Boaa oonbLion NPOn3BOAM- | BELLECTB, 3arpsi3HSAOLLMX
(npouexnBaHue). TENbHOCTU —  KOMIMSEKT- | aTMocdepy
ObsizaTenbHbIN - NOAMNPO- HOe TpaHcnopTupyoLlee
uecc V) obopynoBaHue  (LLUHEKW,

NEHTOYHblE TpaHcrnopTe-

pbl N T.N.)

1. lpybble npumecwu, 3a-
AepXaHHble Ha pelweT-
kax, nmbo cutax (oTbpo-
Cbl C peLLEeTOoK).

2. NMpombiBHagA Boga

Ne 1-1. O6paboTtka (oT-
MbiBKa 1 06€3BOXMBaHME)
rpybbix npumecen, 3a-
AEepXXaHHbIX Ha pelueTKax,
nnbo cuTax.

Ha npaktnke —
HeobsiI3aTenNbHbIN noa-

npouecc

1. ObpaboTaHHble (OTMbI-
Tble W NPeccoBaHHbIE)

rpyobie npumecun (oTbpo-

Chbl).
2. MpombiBHAaag Boga B
MOTOK HEOUNLLLEEHHOW

CTOYHOMN BOAbI

M'maponpeccol, LWHEKOBbIE
npecchl, KOHTENHEPBI.
Yacto obopynoBaHue
ana  obpaboTkn rpybbIx
npumecen GnokupyeTtcs ¢
obopynoBaHnem ans
NPOLEXMNBaHNUA  CTOYHbIX

BOf,

OpraHnsoBaHHbIN BbIOPOC
BELLECTB, 3arpA3HAOLLMX

aTmocdepy
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OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok BbixogHon noTok Smucenn
(moanpouecc) obopygoBaHue
1 2 3 4 5
py6ble npumecu, 3agep-|Ne 1-2. C6op oTtbpocos c|HeobpaboTtaHHbIe nnu | KoHTenHepsbl Otbpocbl — oTxoabl Ha
XaHHble Ha pelueTKax, | peleTok (CUT) B KOHTeN-|obpaboTaHHble  rpybble pasmMeLleHune.

nmbo cutax (oTbpockl C

peLleToK)

Hepbl;
(obsa3aTenbHbIN  NOANPO-

uecc)

npumecu (oTbpocsl)

OpraHunsoBaHHbIN BbIOPOC
BELLECTB, 3arpA3HALLMX

aTmocdepy
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OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok BbixogHon noTok Smucenn
(moanpouecc) obopygoBaHue
1 2 3 4 5
MpouexeHHass  cTouHasa |Ne 2. YpaneHue ocepa-|HeocBeTneHHaa cTodHasd |[1eckonoBkn (eMKOCTHblE | HeopraHM3oBaHHbLIN  Bbl-
BoAa. owmx rpybbix npumecen |Boaa coopyxeHna nmbo Kom-|Bpoc BellecTB, 3arpsas-
CxaTtbin BO3ayx (B OT-|(necka). nneKTHoe obopyaoBa- | HalLWKuX atMocdepy
AenbHbIX Cnyyasx) Ob6saszaTenbHbIn  Noanpo- HKe).
uecc 2. 1. Komnpeccopbl ana as-

YnaneHue BcnnblBaoLLMX
XMPOBbIX Npumecer (on-
LUMOHanbHO, ANs HeKoTo-

PbIX KOHCTPYKLUUI)

pUpyeMbIX NECKOMOBOK.
2. l'mppoaneBaTtopbl AN
OTKa4ykM necyaHou nynb-
nbl.

3. Hacocbl gna  oTkaykm
nec4aHou nynbnol.

CkpebkoBoe WNU LLHEKO-
Boe obopyaoBaHue nns
TPaHCMOPTMPOBKM Necka K
BCEX

npusiMkam  (He BO

KOHCTPYKLUSIX)
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BxoaHown noTok

OTan npouecca

(moanpouecc)

BbixogHon noTok

OcHoBHOEe TexHorormyeckoe

obopygoBaHue

Smucenn

1

2

3

4

5

[MeckoBasa nynbna

KOBOM 0CaoK).

(nec-

Mo BapnaHty b — Takxke

N TeXHn4yeckad Boaa

Ne 3. O6paboTka necko-
Ob6s3a-

mernbHbIlU nodnpouecc B

BOro  ocagjka.
TOM MW WUHOM WCMOJSTHE-
HUW.

BapuaHT A. Ha NeckoBbIX
nnowaakax.

BapuaHT B. B 6yHkepax
BapuanT B. B annapatax

Ona OTMbIBKM U cenapa-

A. Ob6e3BOXEeHHbIN

CYLLIEHHBbIWN) NECOK.

(noa-

B. OTMbITBIN 1 00€e3BO-

>KEHHbIN NecokK

A. lNeckoBble nnoLlaaku.
B. NeckoBble ByHkepbl.
B. Annapatbl gnsi 0TMbIB-

KM 1 cenapaunm necka

Ecnu BblaeneHHbin n ob-
paboTaHHbIN necok
He HaxoauT npumeHe-

HNUA — OTXO0O4 Ha pa3me-

LLeHune.
HeopraHn3oBaHHbIN  Bbl-
Opoc BellecTB, 3arpss-

HAKLWMX aTMocdepy

UMK necka
HeocBeTtneHHasa ctouHasa|Ne 4. AkkymynupoBaHue | HeocBeTneHHas cToudHasd |Perynupyrowme pesepsy-| OpraHn3oBaHHbIN BbIOpOC
BoOa (ycpeaHeHne  pacxopa)|Boga (yCpeAHEHHbIN pac-|apbl (EMKOCTHbIE COOPY-|BELLECTB, 3arpsA3HAHOLNX

CTOYHOW BOAbI
HeobsizaTtenbHbIn noa-

npouecc

xon)

xeHus). MoryT npume-
HATbCA Meluanku, aapa-

LUMNOHHbIE CUCTEMBbI

aTMocdepy (4epes3 «Aabl-
XaTenbHble»  OTBEPCTUS

pe3epByapoB)




0L

OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok BbixogHon noTok Smucenn
(moanpouecc) obopygoBaHue
1 2 3 4 5
HeocBeTtneHHas ctoudHasa|Ne 5. OcaxgeHue B3Be-|OcBeTneHHas cToyHas |[lepBnYHbIE  OTCTOMHWKM | HeopraHu3oBaHHbLIA  Bbl-
BOAa. LWEeHHbIX BellecTB (OcBeT-|BoAa. (emKoCTHbIE coopyxe-|bpoc BewecTB, 3arpsas-

PactBop peareHTa pAgng
WHTEeHCcUdMKaumm oca-
XaeHuns B3BELUEHHbIX
BELLECTB M OCaxaeHus
docdopa d u3 nognpo-

uecca 10

neHve, NepBUYHOE OTCTa-
nBaHue).

YpaaneHue XupoBbix nna-
BalOLLMX 3arpA3HEHNI.
LlenecoobpasHocTb noga-
npouecca Ne S onpege-
ngeTca mMcxoast U3 Kade-
CTBEHHOIO U  KOnun4e-
CTBEHHOro coctaBa CTOY-
HbIX BOA W TEXHONornu
Omonorn4Yeckom O4YNCTKN.
lMepBnYyHOE OTCTamMBaHue
MOXeT peanu3oBbiBaTbCS
Cc aumgocdpmkaumen ocap-
Ka (cm. pasgen 4)

Ocagok nepBUYHbLIX OT-
CTOVHWKOB.

Kupoas macca

HKMA), ckpebkoBoe obopy-
AOBaHWe, HAcoCbl Anst OT-
Kayku ocagka.

KunpocbopHuku

HALWNX aTtmocepy




TL

OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok BbixogHon noTok Smucenn
(nognpouecc) obopyaosaHune
1 2 3 4 5
OcBeTneHHas ctoyHas [Ne 6. Ob6pabotka B 6KO-|A. ObpaboTaHHasa Boaa C|EMKOCTHbIE coopyxe- | HeopraHn3oBaHHbIN  Bbl-
BOJa. peaktopax  ©Guonorunye-|6MonneHkon Ha pasgene-|Husa — GuopeakTopbl. Opoc BeLlecTB, 3arpss-
KoMnprvMnpoBaHHbLIN CKOW OYUMCTKM: Hue. AspaTopbl (BecbMa pas- | HAILWKMX atMmocdepy
BO3ayX 2. BapnaHt A — 6uodune-|b. inoBasa cmecb Ha pas-|Hoobpa3Hble YCTpPONCTBa
PactBop peareHTa pnns|Tpbl; AenexHune ans ancneprupoBaHus
ocaxaeHusa gocdopa @  |BapuaHT b — aspoTeHku. BO34yXa B USTOBOW CMecCh).
ObsasaTtenbHbI - NOANPO- [ns TexHonorunh ypane-
uecc. HWUs asoTa (asota u ¢oc-
Buoxumundeckme peakumm, dopa) — Takke MeLllanku
npoucxogsuwme B buope- MW  HacoCbl BHYTPEHHEN
aKTopax B pasHblX Bapu- peumpKynauum
aHTax peanusauuum nog-
npouecca, MOryT cylie-
CTBEHHO OTNn4aTbCS
ATmMOCdepHbIN BO3OYX Ne 7. Tlopmaya cxartoro|CxaTtbii BO3gyX Komnpeccopbl  (Bo3gyxo- | LUym.
Bosayxa. ObsizameribHbIU AYBKM) Beicokoe  noTtpebneHue
rnodrpoyecc pAns  aspo- 3EeKTPO3HEepPrumn

TEHKOB (KpOME WCKIo4e-

HuI no %)
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OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok BbixogHon noTok Smucenn
(moanpouecc) obopygoBaHue
1 2 3 4 5
M3 nognpouecca 6A —|Ne 8. OrtpeneHne o4u-| OyneHHasa Boga Hacocbl ansi oTkaykm ak-
obpaboTaHHas Boaa. lWeHHon Boabl OT 6uo-|[Ona 6A — ocagok (6uo-|TvBHOro wna (6uonneH-
N3 nognpouecca 6B —|macchl, BbIHECEHHOW W3 |NSieHKa). KW), YaCTU4HO Ans BO3-
nnosasi CMecCb BuopeakTtopa. [ns 6b — Bo3BpaTHbIN|BpaTa B a3pOTEHK, 4a-

Ob6gsas3aTenbHbIn  Noanpo-

Lecc

aKTUBHbIA NN (13 KOTOPO-
ro orBoguTcs Wu3bbITOY-

HbI aKTUBHbIW M)

CTUYHO KaK W36bITOYHOrO
Ha obpaboTky.
BTOpWYHbIE  OTCTOMHWKM
(emMKoCTHbIE coopyxe-
HKMA), ckpebkoBoe obopy-

JoBaHue
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OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok BbixogHon noTok Smucenn
(moanpouecc) obopygoBaHue
1 2 3 4 5
OuwuwleHHasa Boaa. Ne 9. [loouncTka J[looumniyeHHasa Boga OnunoHanbHo: Mepuognyeckn —  oTpa-
PactBop peareHTa pgnsa|06a3aTenbHOCTb noa- |MpombiBHas Boga (He BO|PunbTpbl € 3arpy3kon, | boTaHHas 3arpyska

yaoaneHus gocdopa “
PactBop peareHta pgn4a
donokynauumM  B3BELUEH-

HbIX BeLecTs ¥

npouecca onpegensercs
ycnosmsimm cbpoca o4u-

LLIEHHbIX BOJ,

BCEX BapunaHTax)
Ocapok (He BO Bcex Ba-

pnaHTax)

obecneunBatowme oTge-
neHve B3BELUEHHbIX Be-
LWEeCTB WUNU/M OKUCIEeHue
OpraHn4yecknx W asoTu-
CTbIX COEQUHEHNIA.

MemOGpaHHble aOMCKOBbIE
GunbTpbl. MexaHn4yeckue
PUNbTPbI. OTCTONHUKK
C namenamu (TOHKOCION-
HbIMWU MOLYNAMM).

Buonpyabl
rpyHTE)

(emkoctn B

(He Ans Bcex BapuaHTOB).
Ocapok (He ons Bcex Ba-

puaHToB)




V.

BxoaHown noTok

OTan npouecca

(moanpouecc)

BbixogHon noTok

OcHoBHOEe TexHorormyeckoe

obopygoBaHue

Smucenn

1

2

3

4

ToBapHbIN peareHT (pea-

reHTbl): CONMu >Xenesa,

antoMmunHng.  Monunanek-
TponuUT (PNOKynsaHT).
'Mnoxnoput HaTpu4.

TexHn4yeckas Boga

Ne 10. lNpuroTtoBrneHne wu
[031MpoBaHMe pacTBOpPOB
peareHToB.

KomnnekcHbIn noanpo-

uecc —  MOXeT  Oocy-
LEeCTBNATbCA HA  He-
CKONMbKMX PasfiMyHbIX MOo-
TOKax.

Heobsa3aTtenbHbIN noa-

npouecc

PacTBopbl peareHTOoB AN

npuMeHeHnA

baku ona cknaguposaHus
3anaca Xuakoro peareH-
Ta, NOMeLLEeHns ans xpa-
HEHUs CyXOro peareHra.
PacTtBopHO-pacxogHble
y3nbl C  O03UpYIOLWNM

obopynoBaHem




=7A

BxoaHown noTok

OTan npouecca

(moanpouecc)

BbixogHon noTok

OcHoBHOEe TexHorormyeckoe

obopygoBaHue

Smucenn

1

2

4

5

OumnweHHas (gooumnueH-

Has) Boaa

Ne 11. O6essapaxnBaHue
ouvnieHHon, nmbo aoum-
LLEHHOM BOABbI.

Mo HopMaTMBHBIM  [OKY-
MeHTam —  obsasaTenb-
HbI nognpouecc. OgHako
aKonormyeckas  Leneco-
00pa3HOCTbL OTCYTCTBYET,
a CaHuTapHOo-3aNNAeMuo-
normyeckas 3aBUCUT OT
MECTHbIX YCMOBUN BOAO-
Nnonb30BaHUA U Ce30Ha

cbpoca

Cb6pocC o4nLLLEHHON CTOY-
HOM BOAbl B BOAHbLIAN 00b-

eKT




9.

OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok BbixogHon noTok Smucenn
(nognpouecc) obopyaosaHune
1 2 3 4 5
Takxe: Ne 11A. Ob6es3apaxusa-| ObessapaxeHHasa Boga. |Cknag »xuakoro xnopa.|Puck aBapum ¢ BbIGpocoM
Kngkun xnop, BOAOMNPO- | HMUE XJTOPOM Takke MmoxeT ObITb no-|Xnopatopbl. CMecutenb. |xrop-rasa.
BOAHas Boda AaHa Ha wucnonb3oBaHue | KoHTakTHbIM pe3epByap |C6poc B BOAHbLIN OObEKT
Kak TeXHU4eckas Boaa: c obes33apaxxeHHOn BOAbI
- Ha COBCTBEHHbIE HYXAbI aKTUBHOMO Xrnopa, xnopa-
npeanpusTus; MWHOB,  XfnopopraHuye-
- Apyrmm notpebutenam CKUX coeguHeHun (npwm
OTCYTCTBMM  OEXNOPUPO-
BaHUSA)
Takxe: Ne 116. O6e33apaxwuBa- BapuaHT 1. Cknag ToBap-|COpoc B BOAHbLIN OOBEKT
BapuaHT 1. ToBapHbIN | HUE rMNOXJTIOPUTOM HOro rmnoxrnopuTa Hatpus, |C obe33apakeHHOW BoAbl
rMNOXMOPUT HaTPUS. HaTpusi. cucTeMa A403MpoBaHuS. aKTUBHOMO Xrnopa, xnopa-

Bopa
BapuaHT 2.
NoBapeHHas conb.

TexHnyeckas Boaa

Bapuant 1. C wncnonb3o-
BaHWEM TOBAPHOIo rMno-
Xnoputa HaTpus

BapuaHTt 2. C nony4eHu-
€M  9NEKTPONUTUYECKOrO
pacteBopa  runoxsnoputa

HaTpus

BapuaHTt 2.  3Onektponu-
3ep, pacTBopHble U pac-
XoaHble 6akn, cucrtema

[1031MpOBaHUA

MWHOB,  XfOpopraHuye-
CKUX coefuHeHun (npu
OTCYTCTBUM  [AEeXII0pUpo-

BaHUA)
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OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok (noanpoLecc) BbixogHon noTok oBopyROBaHHe Smucenn
1 2 3 4 5
Ne 11B. Ob6e33apaxuBa- YcTaHoBKM OTtpaboTaHHble
Hue Y®-0bnyvyeHmem Y®-o06e33apakmBaHus YO-namnbl (pTyTbCOAEP-

Xawiue otxoabl)

MN30bITOYHbIN

aKTUBHbIN

un (NMbo wvHble Xnakune

ocagkm).
Mo BapuaHty b —
TBOPp  (orIOKyndAHTa

noanpouecca Ne 10

pac-

n3

Ne 12 KoHueHTpupoBaHue
N36bITOYHOTO  aKTUBHOIO
una (ocagkos).

A. 'paBuTauUMoHHOE
YNNoTHEHME.

Bb. MexaHn4yeckoe cryuie-

YNnoTHeH-
HbIA/CTYLLLEHHbIA  aKTUB-
HbI 1N (0cagok).

CnuBHasa Boga

A. YnnotHutenb (oTcTom-
HOEe eMKOCTHOE COOopyXe-
Hune), ckpebkoBoe obopy-
AOBaHue

Bb. MexaHn4yeckuin cryctu-

Telb nna.

HeopraHnsoBaHHbIN  Bbl-

Opoc BewlecTB, 3arpsis-

HALWKNX aTmocepy

HKe. [ns Bcex BapnaHToB —
ObszatenbHbI - NOANPO- Hacocbl AN OTKaYKu
uecc (ectb  ucknove- YNOTHEHHOIO/CryLLIEHHOrO
Hus ©)) una

Ne 13. Crabunuzauus | CtabunmsmpoBaHHas

XNOKNX OCafKoB. CMeCb 0CaKoB

HeobssaTtenbHbIl noa-

npouecc
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OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok BbixogHon noTok Smucenn
(nognpouecc) obopyaosaHune
1 2 3 4 5
Ocapok nepBuYHbIX OT-|Ne 13A. AspobHass cTa-|A3pobHo  cTabunmampo-| EMKOCTHbIE coopyxe- | HeopraHn3oBaHHbIN  Bbl-
CTOMHMKOB. Gunmsaums. BaHHaA CMeCb 0CaJKoB HUS —  ctabunuaaTopsbl. [6poc BewecTs, 3arpsas-
N36bITOYHbIN  akTUBHbIN | HeoBsa3aTenbHbIN noa- Aspatopbl (BeCbMa pasHO- | HAKLWKMX aTMocdepy
un. npouecc obpasHble ycTponcTea Ans
KoMnprvMunpoBaHHbLIN ancneprposaHns Bo3gyxa
Bo3ayx ¥ B XKMAKOCTW)
Ocapgok nepBu4HbIX OT-|Ne 13b. AHaspobHasg | CbpoxeHHas cmechk | EMKOCTHBIE coopyxeHusi-| HeopraHn3oBaHHbIN - Bbl-
CTOMHMKOB (M3 noanpo-|crtabunusaumss  (MeTaHo-| 0CagKoB. MeTaHTeHkn.  [losupyto- | Opoc BeLlecTB, 3arpsis-
ueccoB Ne 5 unn Ne 12). | Boe cHpaxnaHue). Buorasz (cmecb MeTaHa,|WMe U BbIrPY30YHbIE Ka- | HAOLLNX aTMmocdepy,
N36bITOYHbIN  akTUBHbIN | HeoBsa3aTenbHbIN noa- | yrnekucnoro rasa, ¢ npu-|mMepbl. MeLwankn, Hacocsl, | npexae Bcero oT Kamep

nn
Ne 12)

(3 nognpouecca

npouecc

MecsiMn)

TENNoOOOMEHHUKU

3alrpy3Kku " BbIrpy3Ku




6.

OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok BbixogHon noTok Smucenn
(moanpouecc) obopygoBaHue
1 2 3 4 5
Buoras. Ne 136-1. O6paboTtka u|3Heprus. Masronbgepbl. CbpocHas | OpraHn3oBaHHbIN BbIOPOC

BOSLI,yX O5nAa CKXUuraHmnsa

yTunusaums 6uorasa
Ob6gaszaTenbHbIn  NOANPO-
uecc npu Hanuyumn buora-

3a

CnuBHble BoObl OT ocyul-

KU N OQYNCTKU Dmnorasa

«CcBe4ar.

OHeproycTtaHoBKM

BELLECTB, 3arpsi3HALLNX

atMocdepy U3 Tpybbl
9HEProyCTaHOBKM.

Mepuognyeckn — oTxon
Ans  pasmelleHuns (cpa-

boTaHHasa 3arpyska Aans

oYuCcTKM Ouorasa ot ce-

poBogopoaa)

Ocagok nepBUYHbLIX OT-

CTOMHWKOB.
M306bITOYHbIA  aKTUBHBbIN
un.

Me3ounbHo  cOpoxeH-
Hble OCaaKu.

PacTtBop npenapaTta gns
obe33apaxuBaHus.

BogonposogHaga Boga

Ne 14A. PeareHTHOE 00€3-
3apakuBaHue 0caaKkoB
Heobsa3aTtenbHbIN noa-

npotiecc

Ob6paboTaHHble npenapa-

TOM ocafku

Cuctema npurotoBneHus
N 0O3MpOBaHUsS pacTBopa
npenapaTta ana obeasa-

paXxMBaHUs
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OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok BbixogHon noTok Smucenn
(moanpouecc) obopygoBaHue
1 2 3 4 5

Ocapok nepBuyHbIX OT-|Ne 146. Tennosoe o06e3-|ObpabotaHHble Tennom|Cucrtema nogorpesa, Bbl-

CTONHMKOB. 3apaxuBaHue ocagkoB ocagku AepXxnBaHns XKNOKUX

MN30bITOYHbIN  aKTUBHBLIN | HeobAa3aTenbHbIN noa- 0OCafKOB UM peKynepauunu

un. npouecc Tenna (peaktop v Tenno-

Me3odunsHo  cOpoXxeH- OOMEHHMKN).

Hble ocaKu. JIn6o nHdpakpacHble

O6e3BoXXeHHbIE 0caaKku HarpeBaTenu obe3Bo-

YXEHHOro ocagka

CrabununsnpoBaHHas Ne 15. YnnoTtHeHue cTa-|YNnOTHEHHas CMeCb | YNNOoTHUTENb (OTCTOMHOE | HeopraHM3oBaHHbIN  Bbl-

CMeCb 0CaaKOB OMNM3npoBaHHbIX  OCaf- | OCaaKOB. €MKOCTHOE COoOopyXeHue), | bpoc BewecTB, 3arpsas-
KOB. CnuBHas Boga ckpebkoBoe 0bopynoBa- | HAWLWMX aTMochepy
Heobsa3aTtenbHbIN noa- HMe, HacoCbl ANA OTKAYKM

npotiecc

YynnoTHEeHHOro ocaaka




18

OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok BbixogHon noTok Smucenn
(nognpouecc) obopyaosaHune

1 2 3 4 5
Cmecb ocagkoB nmbo|Ne 16. ObesBoxmnBaHune Mpn otcytcTBUM noanpo-
OOVMH BWL Ocajka, B 3a-|ocajka. LueccoB AanbHenwen o6-
BUCMMOCTU OT pasnunyHblx | OBs3aTenbHbli  NoanNpo- paboTkM ocagka C nony-
noanpoueccoB uecc YyeHneM npoaykumm obes-
BOXEHHbIN 0CafoK Yyaa-
naeTca  Kak oTxo4 Ha

pasmMeLLeHne
Takxe: Ne 16A. MexaHunyeckoe | O6e3BoxeHHbIM  ocagok | KomnnektHoe  ob6opyao-| OpraHn3oBaHHbIN BbIGpOC
PactBop dnokynsiHTa u3|obe3BoxunBaHue (kek). BaHMe 0N MeXaHUYeCKO- | BELLEeCTB, 3arpsa3HALLmMX

noanpouecca Ne 10.

TexHn4eckas Boga

®dunbTpat unu dyrat

ro obespoxmBaHus: obes-
BOXMBalOLWMe annaparbl
(ueHTpudyrn,  punbTp-
npecchl, LUHEKOBLIE Mpec-
Cbl 1 Ap.), TPAHCNOPTHbIE
NMHUN  (LUHEKW, NEeHTOoY-
Hble TpaHcnopTepbl), ByH-

kepbl

aTMocdepy




8

BxoaHown noTok

OTan npouecca

(moanpouecc)

BbixogHon noTok

OcHoBHOEe TexHorormyeckoe

obopygoBaHue

Smucenn

2

3

4

5

Ne 16b6. lNoacywka n Bbl-
AepXKa ocagkoB Ha uno-
BbIX MnoLwjagkax B ecTe-

CTBEHHbIX YCNOBUAX

MoacyLweHHbIn ocafok.

CnuBHasa Boaa

BeToOHHbIE NN 3eMnsaHble
COOPYXEHNA —  UIOBble
nnowagku.

Morpy3o4yHo-pasrpy3oyHas
TeXHWKa Ans ybopku n Bbl-

BO3KM OCaKa

HeopraHnsoBaHHbIN  Bbl-
Opoc BeulecTB, 3arpss-
HAOLWNX aTMmocdepy.

Mepnoanyeckm — BbIGPO-
Cbl OT [OBWXYLLMXCH WUC-
TOYHMKOB (@BTOTpaHCMOp-
Ta). HasemnsHbIX nno-
wagkax —  dounbTpaums
UNoBOM BOAbl Ocagka B

FPYHTOBbIE BObl
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OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok BbixogHon noTok Smucenn
(nognpouecc) obopyaosaHune
1 2 3 4 5

Takxe: Ne 16B. ObpaboTka ¢hno-|lloacyLleHHbIn ocagok. BeToHHbIE nNu 3emnsaHble | HeopraHM3oBaHHbLIA  Bbl-

PactBop doriokynsHTa u3|KynaHTamu, crywenue, | CnueHas Boga COOpYXeHna —  unoBble | 6poc BellecTB, 3arpsas-

nognpouecca Ne 10 noacywka wu BblaepXxka nnowanku. Lenesble Kko-|HaOWmMX aTMocdepy.
0oCagKkoB, Ha  WMNOBbIX nogubl Ana otdunbTpo- | MNepunoanyeckn — Bbl-
nnowazkax B ecrecTBeH- BblBaHUS OTAENUBLUENCS [BPOCHI  OT  OBWMXKYLUUXCS

HbIX YCNOBUAX

BOAbI.
Morpy3o4yHo-
pasrpy3oyHas TexXHuKa
ana ybopkM u  BbIBO3KU

ocaka

WUCTOYHMKOB (aBTOTpaHC-
nopra). Ha 3eMnsHbIx
nrowagkax — dunbTpa-

LUnA B rPyHTOBbIE BOAbI

O6Ge3BOXEHHbIN  0CadoK

n3 nognpouecca Ne 16

Ne 17.

OnnTernbHaaA BblAepXKa B

JlononHuTtenbHasa

€CTECTBEHHbIX YCMNOBUSIX
0CafKoB, MOACYLUEHHbIX
Ha WNOBbLIX NnoLlagKax,
Unn MexaHumdeckn obes-

BOXXEHHbIX

O6paboTaHHbIN 0CcagokK

OTKpbITble NNOLLIAAKN

HeopraHn3oBaHHbI  Bbl-

Opoc BewlecTB, 3arpss-
HAKOLWMX aTMocdepy.
Mepunognyeckn — Bbl-
Opocbl OT ABMXYLLMXCS
NUCTOYHMKOB (@BTOTpaHC-

nopTa




78

OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok BbixogHon noTok Smucenn
(moanpouecc) obopygoBaHue
1 2 3 4 5
O6esBoxeHHbIN  ocagok|Ne 18. KomnoctupoBaHue | Komnoct O6opynoBaHue OYeHb | HeopraHnsoBaHHbIN  Bbl-
n3 nognpouecca Ne 16. 06€e3BOXEHHbIX UNK nog- pasHoobpasHO — OT OT-|6poc BewecTB, 3arpsas-

OpFaHI/I‘-IeCKI/Ie HanoJiHn-

Tenum

CyLleHHbIX 0CagKoB

KPbITbIX NIOLLAA0K A0 3a-

KpbITbIX BUopeakTopoB

HAOLWKUX aTmocepy (npu
npoBeaeHUN Ha OTKPbITbIX
nnoLagkax.
Mepuognyeckn — BbIOPO-
Cbl OT OBWXKYLUMXCSA UCTOY-
HWKOB (@aBTOTPaHCMOpPTA).
OpraHn3oBaHHbIN Bbl-
Opoc — npu NpoBeaeHUU
npouecca B  3aKpbITbIX
Ouopeaktopax u (unu) B

nomMmeLweHnax
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OTan npouecca

OcHoBHOEe TexHorormyeckoe

BxoaHown noTok BbixogHon noTok Smucenn
(moanpouecc) obopygoBaHue
1 2 3 4 5
Ob6e3BoxeHHbIn nnu noa-|Ne 19. MpounssoacTteo | [TouBOrpyHT Mnowagkn npurotosne-|BbIGpoCkl OT ABMXKYLLMXCSA
CYLLEHHbIA OCafoK MOCHe | NOYBOrpyHTOB U3 OCAAKOB HAS Ha WCKYCCTBEHHOM [MCTOYHMKOB  aBTOTpPaHC-
nognpoueccos Ne 13 wu OCHOBaHWW; y3ernl cMeLle-|nopTa
16, unn 16 1 17, 16 n 18. HMa (B Tom 4ducne bapa-
[pyrne KOMMOHEHTbI MOY- OaHHble cMmecuTenn) wu
BOrpyHTOB (B COOTBET- cenapauuu; norpyso4vHo-
CTBMM C KOHKPETHOW Tex- pasrpy3o4yHas TEXHUKa
HOSOrMen), B TOM YUCHE:
rmvMHa, necok, Topd.
CneunanbHble gobasku, B
TOM 4ucne ansa obessa-
paXxmBaHUs
O6e3BoxeHHbIN  ocagok |Ne 20. Tepmunyeckasa cyw-| Tepmnyeckn  BbiCyLLEH- | KoMnnekTHble ycTaHoBKM | OpraHnM3oBaHHbIN BbIGpOC
n3 nognpouecca Ne 16 Ka ocagkoB HbI OCafoK. TEPMOCYLUKA. TpaHCMNopT-|BELECTB, 3arpsi3HALLNX
B HekoTopbIX BapuaH-|Hble  NUHUN (wHekn, | aTmMmOCepy.

Tax — KOHAOEHCAT BblMapa

MHEBMOTpPaHCNOPTEPDI),

OyHKepbI

Mpwn cyxomn razoouncTke —

oTpaboTaHHble cOpOeHTbI




98

BxoaHown noTok

OTan npouecca

(moanpouecc)

BbixogHon noTok

OcHoBHOEe TexHorormyeckoe

obopygoBaHue

Smucenn

1

2

3

4

5

BapuaHTHO nnmn yactmnyHo:
- 06e3BOXEHHbI  0CagokK
n3 nognpouecca Ne 16

- BbICYLLUEHHbIA 0CafoK 13
noanpovecca Ne 20.
TexHn4eckas Boaa.
LlenoyHon peareHT (ong
MOKPOW OYUCTKN rasoBbIX
BbIGpoCOB).

CopbeHTbl ansa cyxon ra-

3004UNCTKN

Ne 21. Cxwuranue (Tepmo-

yTUnn3auns) ocagka

3ona ocagka.
CnuBHasa Boga OT OYUCT-

KM ra3oBbIX Bbl6pOCOB

KomnnekTHble yCTaHOBKM
cXuranus. TpaHCnopTHbIE
NMHUM  (LUHEKW, NMHEBMOT-
paHcrnopTepbl), BYHKepbI.
Cuctembl O4YUCTKM raso-

BbIX BbIOpOCOB

OpraHnsoBaHHbIN BbIOpOC
BELLECTB, 3arpsA3HALLMX

aTMocdepy

1) EcTb uckniodeHus (cM. pasgen 2.2).

2) TexHonorvsa 06paBoTku necka MoXeT GbiTk crioxHee. [letanbHee onucaHo B 2.2.

%) He ansa Bcex pasHoBuaHocTel noanpouecca. C uenbio yaaneHuss gocgopa gochaTtoB peareHT MOXET BBOAUTLCA U APYrMe TOYKU

OCHOBHOIO NMpouecca, a Takke U B BO3BpaTHbIE NOTOKW.

4) TONbKO B HEKOTOPLIX TEXHOMOIUSIX.

5) KOMMMNEeKCHbIN TEXHOMOrMYeCcKnii MpoLLecc Co CBOUMM noanpoLeccamu. [letanbHo onncaH Huxe.

6) Kpome ynnoTHEHNUs nocre COBMECTHOW aapobHoii ctabunmaauum (Ne 13A) 1 06e3BoxmBaHUs Ha LWIHEKOBbLIX Npeccax (Ne 16A).




2.1.2 KpaTtKkoe onncaHme OCHOBHOIoO NpMpoAo0oOXpaHHOro o6opyaoBaHUA.
TuUnu4yHble TeXHONornyeckue Nnpouecchbl OYMCTKM CTOUYHbIX BOA, MPUMEHSAeMble

B oTpacnu
Mopnpouecc Ne 1. BoiaeneHne nnaBarwowWwmx rpyobix npumecen (npouexmBaHue)

Heobxoanm ans obecneveHnss HopManbHOW paboTbl COOPYXEHUN U 0BOpyaOBaHUS,
npegoTBpalleHns aBapuin. YaaneHme oTOpoOCOB Takke (4acTUYHO) 3afepXuBaeT Te nnasa-
oLMe BKIOYEHUS, KOTOpble MOryT nonagaTb B BOAHblE OOBEKTbl C OYMLLEHHOW BOAOW,
He 3aJep>KaHHble Ha OCHOBHbIX CTafUsIX OYUCTKM.

[MpaBunbHO 3anpoeKkTUPOBaHHbIE U HOPMaribHO paboTaloLme CoopyXeHus npeasapu-
TENbHON MexaHM4eckor OYUCTKM obecneumnBatoT aheKkTUBHYO paboTy nocrnenyowmx CcTy-
NneHen OYUCTKU CTOYHbIX BOA U 0b6paboTkm ocagka. OTcyTcTBMe nNnbo HeHaanexawas pabo-
Ta COOPYXEHUN npeasBapuTesibHOM MEXaHUYECKOM OYUCTKN OKasblBaeT HeraTMBHOE BO3OEW-
ctBme Ha OC 'CB B uenom.

lMepeyeHb Hambonee pacnpocTpaHeHHOro ob6opyaoBaHUA OIS NPOLEXnBaHUS nNpuBe-

neH B Tabnuue 2.2.

Tabnuua 2.2

O6opynosaHue KpaTtkoe onucaHue TexHonornyeckne xapakTepucTukn
PeeyHble CtouHas Boga npoTtekaeT u4epes|lnpuHa nposopoB o1 60-80 mm
(cTepxHeBbIe) COBOKYMHOCTb YCTaHOBMEHHbLIX MNo4|(Npu MCNonb3oBaHUMK ONs npensa-
peLueTku HaKNMOHOM K MOTOKY CTEepXHEeW C|puTenbHOro rpyboro npouexusa-

dUKCUPOBAHHBIMX  PACCTOSAHUAMM
MeXay HAMU U OBUXKYLLIMMCS CKpeo-
KOM Ans NPOYUCTKM U noabema

HaBepXx 3afepXaHHbIX 0T6pocoB

HWS1) 0O 5—6 MM.

ObecneunBaloT TakK HasblBaeMoe
OAHOMEPHOE MpOLEXMBaHUE, NPU
KOTOPOM ANMMHHbIE Y3KWE BKIIOYEe-
HUSE MOryT MpPOXOAWUTb 4epes3 pe-

LLUEeTKKN
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O6opynosaHue

KpaTkoe onuncaHue

TexHonornyeckune XapaKkTepucTtukn

e4yHble N nepgo-

pPUPOBaHHbLIE)

COBOKYMHOCTb MNAaCTUKOBbIX CEKLUN
Hebonbwon AnuHbl (MMbo  dopar-
MEHTOB CWUT), OCHALLEHHbIX KpHY-
KaMu M LLapHUPHO CBSA3aHHbIX MEeX-

Ay cobor B BECKOHEYHYIO JTEHTY

CtyneHyaTtble CtoyHas Boga npoTekaeT 4yepes|ObecnevnBaeT pa3mep nposopa O
COBOKYMHOCTb YCTaHOBMEHHbIX Nog |3 MM. JddektuBHo paboTaeT c
HaKMOHOM CTyrneH4aTblX MOMOTEH C|HaMbIBHbIM crioem oTbpocos, obec-
PUKCMPOBAHHBIMW  pacCTOAHNAMM | nevmBaoLwmm bonee agdekTUBHOE
mexay Humun. OamH Habop nono-|3agepxaHue
TeH — (4epe3 OOHO) NOOBWXHbIN,
OOWMH — HenoaBwXHbin. [loabem
OTOPOCOB OCYLLECTBNSAETCH 3a cyeT
BO3BpPaTHO-MOCTyNaTenbHOro  ABu-
XeHus Habopa nonoTeH — Co CTy-
NEeHN Ha CTyNeHb

JleHTouHble (pe-|CToyHass Boga npoTekaeT u4epes|llepdopmpoBaHHbIE yCTpOUCTBa

obecrneunBaroT rnybokoe npouexu-
BaHWe C [BYMepHbIM 3adekTom
(3apepxmBaloTCa BCE BKIMOYEHUS,
KoTopble Gornblie pasmepa OTBep-
ctun). PeeyHble ycTponctBa o
9PPEKTMBHOCTM 3aHMMAIOT NpoMe-
XYTOYHOE TMOSIOXKEHNE Mexay Cu-

TaMn N CTEpPXXHEBbLIMW peLleTKaMn

bapabaHHble

(wHekoBbIE)

CToyHas Boga NpOTEKAET WU3HYTpU
Hapyxy 4epe3 6GapabaHHOoe Bpa-
Liatoeecs cuTo. YNoBneHHble OT-
Opocbl MO UEHTpanbHOMYy KaHany

OoTBOAATCA LLUHEKOM

Hanbonee addekTnBHbIE YCTPON-
ctBa. TpebyloT npeasapuTenbHOro
yOaneHnsa KpYnHbIX BKITHOYEHUNA.

Mo Nnpon3BoAUTENBHOCTN  MpUMe-
HUMbI 00 6onbwmux OC BKNHOYM-

TeJIbHO

TexHonornyeckasi acpdekTMBHOCTL 060pYyaOBaHUS ANS NPOUEXMBAHMS MPaKTUYECKU

HEn3MEepnMa, Tak Kak coaepxaHune rpy6b|x BKITHOMEHUN B CTOYHbIX BOJaX He noaBsepraeTcd

npon3BoACTBEHHOMY KOHTPOJIHO U3-3a ﬂpaKTI/I‘-IeCKOIZ HEBO3MOXHOCTWU adeKBaTHOIo 0T6opa

npo6. MNoatomy 06 achphekTnBHOCTM 0OOPYAOBaAHMS CYaAT MO Macce yaep»KaHHbIX OTOPOCOB.

CornacHo geicTBylolWMM HopmaM [2] gonyckaeTcs He NpedycMaTpvBaTh PeLeTKU B

cny4dae nogaydn CToYHbIX BO4 Ha CTaHUMIO OYUCTKM HacoCaMu npun yCctaHOBKE nepen Hacoca-

MW peweTokKk C npo3opamMmn He bonee 16 Mm unu peLlJeTOK-LlpO6I/IJ'IOK, npn 3TOM AONNHa
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HanopHoro TpybonpoBoaa He forkHa npeBbiwaTte 500 M M HAa HACOCHbBIX CTaHUMSAX Npeay-
CMaTpMBaETCH BbIBO3 3a€PKaHHbIX Ha pelleTke oTbpOCoB.

CoopyxeHus npeaBapuTENbHON MEeXaHUYeCKON OYUCTKM OTHOCATCS K Hambonee WH-
TEHCUBHO BblgensaoLwmm Bolbpockl 3B B aTMOCHEPHbIN BO3AyX, B OCOOEHHOCTU B TEX Cry4ya-
ax, korga Boga Ha OC nogaeTcsi C MOMOLLbIO HAMOPHOW nepekaykn. HaumHas ¢ npnemHomn
Kamepbl OaBreHWE B XWOKOCTU CHWXAETCS WU MPOUCXOAUT BblAENEHME PacTBOPEHHbIX B
CTOYHbIX BOAAX NETYYMX BELLECTB C MHTEHCMBHbBIM BblAENEHNEM UX B BO3AYX.

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

K yBENnMYeHuto cbpoca 4YacTtul Mycopa C OYULLLEHHOW BOOOMN.
Moanpouecc Ne 1-1.

O6paboTka (OTMbIBKa U 06e3BOXMBaHWE) rpydbIX NpUMecen, 3adepXXaHHbIX Ha peLleT-
Kax.

OT6pockl ¢ peleTok (CUT) nmeroT HeOONbLLOW HaCbIMHOW yAenbHbIA BEC, U UX TPaHC-
noptupoBka obxogutcs gopoxe. OHU copepxaT 3HaYUTENbHOE KONMMYECTBO OpraHUYecKmMx
3arpsisHeHnn. PasmelleHne 3ToM mMaccbl Ha MONUroHax NpPUBEAET K UX THUEHUIO C Bblaene-
HMeM OypHONaxHyLMX BellecTB. OTa npobnema Tem bGoree BbipaKeHa, YeM MEHbLLE pasme-
pbl NPO30POB (A4YeeK) NPOLEXMBAOLLNX YCTPONCTB.

O6e3BoxuBaHue (NpeccoBaHme) ¢ NnpeaBapuUTenbHON NPOMbIBKOW NO3BOSISIET:

- COKpaTUTb Maccy BbIBO3MMOIO OTX0Aa;

- obecneunTb Bonee BbICOKYH CTabMNbHOCTb 0TX0AA (CTOMKOCTb K 3arHUBAHUIO);

- C NPOMbIBHOW BOAOW BEPHYTb B OCHOBHOW MPOLIECC YaCTb OpraHukuM, Heobxogmmon
ANA NHTEHCUMKaLMm nNpoLeccoB BGUONOrMYECKOM OYNCTKM.

[Ana obes3apaxuBaHus oTOPOCOB, Kak NpaBuo, UCMNOSb3YKT NepeckinaHne ux Xmnop-
Hon nseectbto (CaOCl).

MepeyveHb Hanbonee pacnpocTpaHeHHOro o6opyaoBaHUs Onst OTMbIBKM U 06E€3BOXMU-

BaHUSA OTOPOCOB C pPeLLEeToK NpuBeaeH B Tabnuue 2.3.

Tabnuua 2.3
TexHonornyeckune
O6opynoBaHue KpaTkoe onncaHue
XapaKkTepucTukmn
Mpecc ans otbpocos Ob6esBoXnBaHMe npoM3BOAUT-|YMeEHbLLUEHNE obbema oOTbpo-

ca B nepdopupoBaHHOM LM-|COB A0 2 pa3
NWHOPE C MOMOLBIO MOPLUHS

nmobo LWHeka
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O6opynoBaHue

KpaTkoe onncaHue

TexHonornyeckune

XapaKTepuCTUKM

Mpecc ¢ kamepown npea-

BapMTeﬂbHOﬁ NMPOMbIBKH

lMepen nogaden Ha 06e3BOXM-
BaHMe OTOpOCLI OTMbIBAKOTCA

TEXHU4YecKkon Boaon (nepeme-

npaKTI/I‘-IeCKI/I NnoJiHaa OTMbIBKa
OT6pOCOB OT B3BELUEHHbIX Be-

wectB. bonee rnybokoe obes-

LUIMBAHNEM B 3aKpbITOW EMKO-|BOXMBaHME 0TOPOCOB

cTH)

Mopnpouecc Ne 2. YaaneHue oceparowmx rpyobix npumecen (necka)

BbigeneHune rpybbix npumecen (necka) Heobxogmmo Ans Toro, Ytobbl OH HE ocean B
nocrneayLwmx COOPYXEeHUNAX, NPenaTtcTBysa nx paborte. HeynoBneHHbIM NECOK Npu Hanmyum
NEepPBUYHbIX OTCTOMHWKOB OCSIAET B HUX MPU OTCYTCTBUM B COOPYXEHUAX GMOonormyeckomn
ouncTkn. [pn 3TOM COOpyXEeHMe Mo yaaneHuo necka (MeckosioBka) AOIMKHO 3a4epXmBaTtb
MaKCUMyM Nnecka N MMHUMYM OPraHUYecKuX 3arpsa3HeHUN.

Takxke, Kak n NPUMEHNTENBHO K rpybbIM NpumMecsam, namepeHme appekTMBHOCTN 3a-
AepXXaHNA necka He nNpakTukyeTcs. OTa 3agada npeacTtaBnseT cobon CroXHOCTb Aaxe Ang
nccneposartenbckux Lenen. O6 ahPeKTUBHOCTU 3a4epKaHUs Necka CyaaT No COAep)KaHUIo
necka B ocagke NepBUYHbIX OTCTOMHUKOB (€Cnu TakoBble umetoTcs). CoagepkaHuMe necka,
He co3fatowee TPyAHOCTEN NS 3KcnnyaTtauuu, He bonee 6 % OT Cyxoro BellecTBa ocafgka
(He bonee 3 % npu UCNONMb30BaHMM BbICOKOCKOPOCTHBLIX LUeHTpudyr ans obe3BoxmnBaHusA
ocagka).

MepeyeHb Hambornee pacnpocTpaHeHHOro obopyaoBaHUA AN BblAENEHUsI necka u3

CTOYHbIX BOA NpuBeaeH B Tabnuue 2.4.
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Tabnuuya 2.4

O6opynoBaHue

KpaTkoe onncaHue

TexHonorn4yeckune XapaKkTepucTtukn

"opusoHTanbHas

MeCcKoJ10BKa

CToyHasa Boga ABWXETCA B NpsIMO-
YroflbHOM €MKOCTUW Npu onpeaeneH-
HOM CcKopoCTK rnoToka. llecok oce-
AaeT nog AevcTBMEM Cun rpaBuTa-
UMM Ha OHO W TpaHcrnopTupyeTcs
(ckpebkamn unu rMapaBANYeckKn) K
NpUSMKy, OTKyZa OTKadMBaeTcs ap-

NMMATOM UM HACOCOM

O deKkTnBHOE yaepxaHue necya-
HOW dppakumn, HO BbICOKOE coaep-
XaHue B ocafike MeNKNx HeopraHu-
yeckux (rMuHa m T.n.) U opraHunye-
CkMx yvactuu. Bebicokas 3aBucu-
MOCTb OT CKOPOCTU B COOpPYXEHUU
(pacxopa).

Heobxoanmo cneuunanbHoe obopy-
AoBaHue anga crpebaHna necka.
MpumeHsieTca, HayMHasi co cpegn-

Hux OC

"opusoHTanbHas
necKonoBka c
KpyroBbiM  OBU-

XeHnem Boabl

CToyHasa Boga OBWXKETCHA MO KOMb-
LeBOMY F10TKY, pacnosfioXeHHOMY B
KoHn4eckon emkocTtu. [lecok oce-
AaeT Ha AHO KoHyca 4yepes npopesb

B JJHE KONbLIEBOro noTka

OddeKkTnBHOE yaepxaHue necka,
HO BbICOKOE coaepXaHne B HEM op-
raHUYeCKUX U Apyrmx MUHepanbHbIX
yacTuy. Bbicokass 3aBUCUMMOCTb OT
CKOPOCTU B COOPYXEeHUM (pacxoaa).
He Tpebyetca cneumanbHoe o060-
pyaoBaHue ans crpebaHus necka.
OpHako, pabounin obbem, B KOTO-
pOM HEnocpeacTBEHHO [OBUXETCHA
MOTOK CTOYHOW BOAbl, 3aHMMaeT
Bcero okono 15% cTpounTtenbHOro
obbema.

MpumeHsieTca B AnanasoHe Ma-

nbix — cpegHux OC
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O6opynosaHue

KpaTkoe onuncaHue

TexHonornyeckune XapaKkTepucTtukn

Aspupyemasa ne-

CKOJ10BKa

Cto4Hasa Bofa OBWXETCH B NPAMO-
yronbHon nnbo pagnanbHOW eMKo-
CTW, KOTOpas asapupyeTcs MpUCTEH-
HbIMW NHEBMATUYECKMMWU aspaTo-
pamn. Bosgyx copmupyeT B cO-
OpYXEeHUn cnuparnbHbIW MOTOK. [le-
COK oceflaeT Ha [HO U TpaHCMNopTu-
pyeTtca (ckpebkamun unu ruapasnu-
4Yeckn) K NPUAMKY, OTKyAa OTKauu-

BaeTcs apnMdPTOM UM HACOCOM

Mcnonb3oBaHue Bo3gyxa no3BONs-
eT He 3aBUCETb OT CKOpOCTU (pac-
xo4a) Boapbl.

lMoHmxKeHHOE coaepXaHne opraHu-
KN B rnecke.

MakcumarnbsHoe BblaeneHue OypHo-
NaxHyWmMx BeWecTB Mo npu4nHe
aspauuu nocTynawowen CTOYHOMU

BoAbl. HexenatenbHbl nepen co-
opyXeHuamn buonornyeckoro yna-
nenuna docgopa. [lNpumeHsieTcs,
HaumHaa ¢ manbix OC, ogHako ad-
(PEKTUBHOCTb 3aJepKaHus necka B
HWXHeM anana3oHe [ HeBbicoKas,
N B LENOM HUXEe, YeM B APYrnx KOH-

CTPYKLUI

TaHreHynanbHas
(BuxpeBas) nec-

KOJ10BKa

CToyHas Boga B KOHWYECKOW WUNn
KpYrnon B nfnaHe eMKOCTU OBUXKeT-
CA B TaHreHuuanbHOM Hanpasne-
Hun. OcefaHne necka NpovcxoauT
nog AencTBMEM CuUN rpaBuTaumm u
ueHTpobexxHon. [lecok ypansetcs,

Kak npaBuIio, rmapoanesaTopamm

KomnaktHoe u 3ddeKkTnBHOE CO-
OopyXeHue.
MpumeHsieTca Ha cBepxmanbiX W

manbix OC

Mopgnpouecc Ne 3. O6paboTka neckoBoro ocagka (nNynbnbl)

BapuaHTtbl A n b. lNeckoBble nnowaaku n 6yHkepbl

OCyLLI,eCTBJ'IFII'OT obesBoXnBaHue u NnoACYLUKY necKkonynbnbl, 0e3 n3mMeHeHus1 cocrtaea

CyXOoro BeulecTtBa.

BapuaHT B. AnnapaTtbl N5t OTMbIBKM Necka

OTmbiBKa OT OpraHN4yecKkunx BKkntoyeHnn. O6e3BoXXMBaHME necka.

MepeyeHb Hanbornee pacnpocTpaHeHHOro obopyaoBaHua Ansa obpaboTku necka npu-

BeAeH B Tabnuue 2.5.
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Tabnuuya 2.5

O6opynoBaHue

KpaTkoe onncaHue

TexHonornyeckune XapaKkTepucTtukn

NeckoBble nno-

LLaaKu

lMeckoBas nynbna, oTkadYMBaemasi U3
NMecKONOBOK, pa3fensieTcs B Herny-
OOKNX 6ETOHHBIX NN 3EMNAHBIX EM-
KOCTSAX, 060pYyAOBaHHbIX APEHAaXHOM
cucTeMONn Ansa oTBoda CIIMBHOWN BO-
Abl, Ha NecoK 1 CNMBHYytO BoAay. 3a-
TEeM NecoK nofacbixaeT (B COOTBET-

CTBYHOLLMIA CE30H) N BbIBO3UTCS

NcToYHMK gypHOMNaxHyLwmx 3ana-
xoB. CaHuTapHo Hebe3onacHo.
He cHwxaeT cogepXaHus opraHu-
YeCKux BeLLLeCcTB B necke, nocrea-

Hee MoxXeT cocTtaBnsaTb A0 30 %

NeckoBble ByH-

Kepbl

B GyHkepax, B npoLiecce HakomnmneHus
necka, NPOMCXO4MUT ero ecTecTBeH-
HbI oMM, OTAeneHHas cCToYHas
BOAa CaMOTEKOM Mo Tpybonposoay
BO3BpalllaeTcs B NIOTKM nepeq nec-

KOJ10BKaMu

He meHsieT cocTtaB necka, HO
obecneunBaeTt cofepxXaHne Cyxo-

ro sewyectBa okosio 70 %

Annapatbl OT-
MbIBKU N 06e3BO-

XMnBaHUA necka

MNeckoBas nynbna, oTkayvBaemas U3
NecKOsI0BOK, NOCTyNaeT B annaparbl
ANSA OTMbIBKM Necka OT OpraHn4eckmx
BeLLecTB. [IpuMeHsIoT:

- HanopHble rMBPOLMKIIOHBI,

- OTKPbITble KOHNYECKNE EMKOCTH, B
KOTOpPbIX OCYyLLEeCcTBNseTca nepeme-
WwmBaHue n (unn) aspaums. CnmeHas
BOAA M3 3TUX EMKOCTEN yXoauT Ye-
pe3 nepenuns, OTMbITbIN NECOK LUHe-
KOM NogHUMaeTcs U3 npusamka, npu
3TOM Ha HaABOAHOM y4yacTke obes-

BOXMBAETCA

OTMbIBKa necka 4o coaepKaHus
opraHMYecknx BelLecTB He bonee
5 %.

CopeprkaHue cyxoro BelecTsa —

He meHee 80 %

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

TbiIBA€TCA Ha Bm6porpox0Tax, AerenbMmMHTU3NpPyeTCcda n o6e33apa>|<|/|BaeTc;| nponapmBaHnem

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

MpeaHasHayeH Ansa CHWKEHUA YacoBOW HEPaBHOMEPHOCTM MOCTYMNIEHMS CTOYHOW BO-
Abl Ha crneayroLmne no noToKy coopyxeHus. Mo3BonseT yMeHbWNTb O6BEM COOPYXKEHUI OT-
cTavBaHus, unopasgeneHns n JooYnUCTKU. MNoBbiwaeT cTabunbHOCTb paboTel BMopeakTopoB
BMONOrMyeckon O4MUCTKMK.

B kauectBe 060pyaoBaHMsA UCNOMNb3YOTCA TEXHONOMMYECKNE EMKOCTU (perynupytoLime
nmbo aBapuHO-perynupylowme pesepsyapbl), 06bem KOTopbix obecrnedunt Tpebyemoe CHu-
XeHune Kuac. AKKyMynupyoLlas eMKOCTb 3anOfHAEeTCA CTOYHON BOOOW B Yacbl MakCUMaribHOro
NPUTOKa M NOCTENEHHO OMOPOXHAETCSH B YaCbl MMHUMAITbHOIO N CpeaHero npuTokKa.

MmeeTcsa onbIT NpUMMEHEHUST paguanbHbIX OTCTOMHUKOB B KA4eCTBE akKyMYIMPYHOLLINX
€MKOCTeWN.

Ha npakTvke npuMeHsieTCs TONMbKO Ha HEKOTOPbIX MOCTPOEHHbIX B MocrefHue roabl
coopyxeHusx, ¢ MM ot HebonbwKnx N HWxe. Ceog NpaBun [2] gonyckaeT NpMMEHEeHue AaH-
HbIX pe3epByapoB MO TEXHUKO-IKOHOMMYECKOMY OBOCHOBaHMIO. OHM MOryT Takke npume-
HATbCS Npu KHC, pelsas ogHOBpeMEHHO 3agady YMEHbLUEHNSI MUKOBbLIX PACXOA0B nepekayku
CB.

Mopnpouecc Ne 5. OcaxaeHne B3BeLWeHHbIX BewecTB (ocBeTneHue)

lMepBaga nNo xoQy CTOMHOW BOAbI CTaAUA OYUCTKWU, OKasblBalowasi CyLeCTBEHHOE BO3-
AEeNcTBME Ha ee 3arpsi3HeHHOCTb, MO3TOMY HOCUT TakKe HasBaHWe NepBUYHON OYUCTKKU, NNBO
NepBUYHOrO0 OTCTamBaHUA (B NPOTUMBOMOCTABIIEHNE WITOOTAENEHMIO nocne GMoNorn4Yeckon
OYUCTKM C UCMOSIb30BaHMEM OTCTOMHUKOB, UMEHYEMOIO BTOPUYHbLIM OTCTanBaHUEM).

B coBpeMeHHbIX TEXHOMOrMYECKNX CxemMax Lernblo OCBETNEHUS SBMSETCS BbleneHune
N3 CTOYHbIX BOA ONTUMAaribHOrO KONMYeCcTBa B3BELUEHHbIX 3arpA3HEHUN C LeNbl YMEHbLUUTb
Harpysky Ha cTtagmto BUONOrMYEeCcKon OUYUCTKN. DTO MNO3BONSAET YMEHbLUMTL 06BbEeM obpa3syto-
Lmxca ocagkoB 1 cokpatutb 0o 30 % — 50 % 3aTpaTbl 3NEeKTPOIHEPINN Ha NMPOLIECC OYUCT-
Kn B Lenom. BelgeneHne B3BeLLEHHbIX OPraHMYeCcKMX BeLecTB 40 OMONOrM4Yeckon O4UCTKHU, C
nocneymLlen KoHeepcnen nx B Guoras METOAOM METAHOBOro COpakMBaHus NEXUT B OCHO-
Be npoueccoB aHeproreHepauum Ha OC MCB.

MepeyeHb Hamnbonee pacnpoCTpaHeHHOro obopyaooBaHMS ANt OCBETNEHUS CTOYHbIX

BOA NpuBeaeH B Tabnuue 2.6.
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Tabnuuya 2.6

TexHonornyeckue
O6opyaoBaHue KpaTkoe onncaHue
XapaKTepPUCTUKK
OTCTOMHMKMN. CrtoyHasa Boga B ycnosusx men- | MakcumarnbHas appekTmB-

MpuMeHseTCa HEeCKONbKO
KOHCTPYKUNW,  NPUMEHU-
Mbix Ha OC pasnun4yHoro

mMacLiTaba

NIEHHOTO [OBWXXEHUA MNOTOKa OT
BXO4a K BbIXOQYy OCBETNSETCHA
(NnponcxoguT camMonpon3BOfb-
HOe ocaXaeHne B3BELUEHHbIX
BelwecTB). OcBeTneHHas Boga
nepenvBaeTca 4epe3 BOAO-
cnue. Ob6pasyowmnncs ocagok
YNOTHAETCS Ha OHE U B MNpu-
sSIMKax U 3aTeM OTBOAMTCSA Ha

0bpaboTky

HOCTb OCaxXaeHunAa B3BELUEH-

HbIX  BewecTB cocTaBnsaer
65 % — 70 % (4em BbllIEe UC-
X0OHOe coaepkaHue, TeM Bbl-
we 9deKTUBHOCTL). CHuxXe-
Hue bBllKs moxeT pgocturatb

50 %

BepTukanbHble OTCTOMHUKN

CtoyHas Boda BbIXOAUT U3
LleHTpanbHOW pacnpeakamMepsl,
ABWXETCS B CTOPOHY AHa, 3a-
TEM MeHsieT CBOe Hanpaere-
HWe, nogHUMaeTcs BBepX, K
BogocnuBy. Ocagok cronsaet

MO KOHNYECKNUM CTEHKaM

MuHumanbHasa apdekTmB-
HOCTb, OOyCroBneHHas Heco-
BEPLLEHHOW rmapaBrivKOMN.
lMpocToTa aKcnnyatauuu:
He TpebyeTcsa obopyaoBaHue.
Bo3amoxHO 3aneraHne ocagka
Ha KOHUYECKMX CTEHKaX AHuLIA.
Bblicokasi CTOMMOCTb CTpOM-
TenbCcTBa BcreacTeve 60nb-
LLIOW rny6BuHbI.

MpumeHnmo Tonbko Ha OC ¢

MM oT HeboNbLWUX U HUXe
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O6opynoBaHue

KpaTkoe onncaHue

TexHonornyeckune

XapaKTepuCTUKM

[(OpM3OHTanbHble OTCTOW-

HUKHU

[MpsamoyronbHoe (BbITAHYTOE)

COOpYXeHune, 4Yepes KOTOpoe
BOAa [OBWXETCH OT CTEeHKU [0
cteHkn. Ocapgok TpaHcnopTu-
pyeTcs K NpUsMKY (npusmkam),
pacnosioXXeHHbIM Yy BXxoda, C
MOMOLLbIO OAHOTO M3 MexaHu-

4YeCKUX CKpebKOBbIX YCTPONCTB

MakcnmanbHasi TexHonormye-

ckas 9P PEeKTUBHOCTb, 0OOYy-

cnosrneHHass 6onee cosep-
LLIEHHOM rMOPaBIIMKON.

MakcumanbHas KOMNakTHOCTb.
Ob64aszartenbHo npuMeHeHne
obopynosaHus anga crpedbaHus
ocagka K npusmkam. bornee
CNOXHOE N MeHee HaaexHoe
obopygoBaHue, 4yem ansa pa-
ANanbHOW KOHCTPYKLMMW.

MpMEHMMbI B LUMPOKOM [ua-
nasoHe OT Hebonbwux A0

cBepxkpynHbix OC

MHOroKOHyCHble

OTCTOWHUKU

KBagpaTHOEe COOpyXeHue, 4ye-
pe3 KoTopoe BoAa ABWXKETCS
OT CTEHKM A0 CTeHKkM (KaK B ro-
PU3OHTanbHbIX OTCTOMHUKaX).
Ocapgok ocepaeT Ha KoHuYe-
CKOe [JdHUWE W camMonpous-
BOSIbHO CMOMi3aeT B MNPUSIMKU
(kak B BepTUKarnbHbIX OTCTOW-

HUKaXx)

OTHOCUTENBHO HeBbICOKas
3P PEKTUBHOCTb.

MpocTtoTa aKcnnyaTauumn:
He TpebyeTca obopyaoBaHue.
Bo3amoxHO 3aneraHne ocagka
Ha KOHUYECKNX CTEHKaX AHuLIA.
Bbicokas cToMmocTb CTpou-
TenbCTBa BcneacTesne 60nb-
IO rNyBuHbI N MaTepuanoem-
KOCTW.

bonee wwupokass cdepa npu-
MEHEHUsl, MO CpPaBHEHUIO C
BEpTMKaNbHbIMW — OT ManbiX

no cpegHux OC
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O6opynoBaHue

KpaTkoe onncaHue

TexHonornyeckune

XapaKTepuCTUKM

PaguanbHble OTCTOMHUKN

Kpyrnoe coopyxeHue, B KOTO-
poM BoAa BbIXOOUT U3 LEH-
TpasnbHOM pacnpegkamepsbl,
ABMKeTCa K okpyxHocTu. Oca-
AOoK crpebaeTca K ueHTpanb-
HOMY npuaAMKy nmbo K He-

CKOJIbKMM MNpuaAMKamMm Ha KOak-

Becbma BbicOokast agppekTms-
HOCTb.

[MpocToe 1 OocTaToyHO Hagex-
Hoe obopynoBaHune (Mnockpe-
Obl).

MpuMeHnMBbI OT cpefHux OO

cBepxkpynHbix OC

cnanbHOW OKPYXXHOCTWU, C MO-
MOLLbIO CKpeBKOB, Kak npaBusio
3aKpenreHHbIX Ha HagBoLHOM
BpaLLaowenca pepme. Pepma
onupaeTca Ha KaTku, OBWXKY-
LMecs No OnopHOM NOBEPXHO-

CTn BopTa COOpYyKeHUN

MprmeyaHne — BOomnbLMHCTBO KOHCTPYKLUUA NEPBUYHBLIX OTCTOMHMKOB OCHALLEHbl MOMNynorpyx-
HbIMW 4OCKaMn 1 XXnpocbopHukamm, ans obecneyeHnss npeaoTBpaLLEeHNst NonagaHusa BCMNIbliBaOLLMX
BELLECTB B COOPYXEHUs Guonornyeckorn o4vmctku. LlenecoobpasHoCTb 3TON PYHKUMM MEPBUYHBIX
OTCTOMHMKOB TpebyeT noaTBepXaeHust Mo MecTHbIM ycrnoBusiM. Ha psge OC 'CB »xupoc6opHbie

KOHCTPYKUUN OEMOHTUPOBAHbI 0e3 HeraTuBHbIX NOCMEACTBUIA OS1S1 KAYeCTBA OYMCTKM.

Ha BHOBb MOCTPOEHHbIX WM PEKOHCTPYMPOBAHHbLIX OObEKTax, rae MCNoNb30BaHbI
TEXHOSorMn yganeHus asota un ocdgopa, Mecto NepBUYHOrO OTCTaMBaHUS B TEXHOSOrMYye-
CKOM cxeme u TpeboBaHUSA K HEMY M3MEHSIIOTCHA MO CPaBHEHUID C 0BbIYHOWM Brnonornyeckomn
OYUCTKOM (C yaaneHnem opraHN4eCcKnx CoeauHEHNN).

Bbicokasi apheKTMBHOCTb yaaneHns B3BELUEHHbIX BELECTB U, COOTBETCTBEHHO, Ya-
ctm BINK MoXeT npuvBecTM K HeAOCTAaTOMHOMY OpraHM4YeckoMy nuTaHui OakTtepuin-
AEeHUTPMGMKATOPOB, peanu3ylowmx npouecc yaaneHna asota (cMm. pasgen 4). NepBuyHas
OYUCTKA HE NMPUMEHSETCA NPU OYNCTKE OT BUOreHHbIX SNIEMEHTOB CTOYHbIX BOA, UMELLNX
HW3KOE COOTHOLLEHME OpraHMYecKmx BeLllecTB K as3oTy (M K docdopy, ecnvm peanusyeTcs
oduoypaneHune doccopa).

Ha 6a3e nepBMYHbIX OTCTOMHUKOB MOXET ObITb peann3oBaHa TEXHOMOMS NOBbILLEHUS
KOHLIEHTPaLNN NErKOOKNCNAEMbIX OPraHNYecKNX COedMHEeHUM B CTOYHbIX BOAax Ans MOBbl-

LweHnsa adPEeKTUBHOCTM npoLecca bruonormyeckoro yganeHus gocdgopa (cMm. pasgen 4). Ana
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3TOro NpoLEecc OTCTaMBaHUs B NEPBUYHbIX OTCTOMHMKAaxX NPOBOASAT C peumpKynsaumen ocagka,
YTO MPUBOAUT K Pas3BUTUIO MPOLIECCOB KUCIOro OpOXeHUsT C BblAENEHNEM NETYUNX XKUPHbIX
kncnot (JIKK). JDKK Heobxoanmbl anga pocta 6aktepun, cnocobHbIX HakannmBaTb ocdop U
peannaylLmnxX Ha OYNCTHBLIX COOPYXXEHUAX Npouecc Bruonornvyeckoro yaaneHus gocdgopa.

[NMepBMYHOE OCBeETNEHNE ABMSAETCA OCHOBOW TEXHOSIOMMN (PUIMKO-XMMUYECKOMN OYUCT-
KW, KOTOpas UCMonb3yeTcs B TeX cnyyadax, korga buonormyeckas o4mctka no o6bEKTMBHBIM
npuymMHam He npumeHnma. NprmeHeHne KoarynsaHToB NO3BONSET AOCTMYb rnybokoro yaane-
HMA B3BELLEHHbIX BelecTB 1 o4ncTkm no BINKs no 80 %.

PacnpocTtpaHeHHbIM MeTO4OM yaaneHus pocdaToB N3 CTOYHbIX BOA TakKe ABMSETCS

NpUMEHEeHNe KoarynsiHToB nepes nepBMYHbIM OTCTanBaHUEM (CM. pasgen 4).
Moanpouecc Ne 6. O6paboTka B bMopeakTopax bMoONoOrn4eckomn OHYNCTKU

KnioueBas n obsa3atenbHasi (kpoMe ynomsiHyTbiX B M. 2.1 BbIHYXXAEHHbIX 06CTOATENb-
CTB) cTagmsi ouncTkn. Ha obbekTax, rae He cnonb3yTcs MeTOAblI AOOYUCTKM (@ 3TO Noaas-
nswouee 4YnCrno) aTa cTaavst onpeaenseT TEXHOMNOrMYecKMe nokasaTenn no 3arpsa3HALL MM
BeLLeCcTBaM 415 BCEro npoLecca O4YMCTKN CTOYHbLIX BOA, NPUMEHUTESNBHO K COPOCY OUYMLLIEHHOM
BOAbl B BOOHbIE OOBEKTbI.

OcHoBHOe obopyaoBaHue, Ucrnonb3yemMoe ansg 6monormyeckon OYNCTKU, NPUBELEHO B
Tabnuue 2.7, OCHOBHbIE TUMbl TEXHOMOrMYECKUX MOAMNPOLIECCOB GMOMOrMYeckomn OYUCTKM B

a’poTeHkax — B Tabnuue 2.8.

Tabnuua 2.7

O6opynoBaHue KpaTkoe onncaHue TexHonornyeckne xapaktepucTukn

BapuaHTt A. Buope-|CtouHas Boga ouvuiaeTcs B
aKTopbl C Ouonnex-|pesynbrare notpebneHus
Komn GuonneHkon B npouecce
a9poBbHOro OKUCHeHus opra-
HAYECKMX  3arpsi3HEHUA U
OKVCMNEHN aMMOHWUHOIO a30-
Ta. [Ina okncneHms ncnonb3y-
eTca aTMoCepHbIN BO3OYX.

Onsa passutus OMonneHkn
MCNOMb3YOT pPasfinyHble BU-

[bl 3arpy3ok
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O6opynosaHue

KpaTkoe onuncaHue

TexHonornyeckue XapakKTepUCTuKkn

HesaTtonneHHble

BrnounbTPLI

CtoyHasa Boga cTekaeT cBep-
Xy BHU3 Yepes Crioun 3arpysku.
B kanenbHble 6uoduUNbTPLI C
LwebeHoYHON 3arpy3kon BO3-
AyX TMpPOHUKaeT CcamMonpous-
BONbHO, B a3poduribTpbl MNo-
[aeTca CHWU3Y BeHTunaTopa-
MWU. brnouneTpbl ¢ nnacTu-
KOBOW 3arpys3koun, Kak npasu-

J10, He Tpe6leT nogadyn BO3-

nyxa

Cam no cebe meTton nmeeT xopoLuune
TexXHonornyeckune BO3MOXHOCTM
(nonHasa Guonornyeckas o4YUCTKa W
rnybokoe OKUCNEeHNne aMMOHUNHOIo
asota). OgHako B Poccuinckon depe-
pauun MCnonb3ylT TOMbKO apxawy-
HblW BapuaHT JaHHOro metoga — C
MCNonb30BaHMEM B KayecTBe 3arpys-
K/ WebHs, Ha COOpYXeHNAX He nos3a-
Hee 60-X rogoB NOCTPOWKMN.

CtoyHas Boga [omkHa npeaBapu-
TenbHO NPOWNTU OTCTanBaHue.
[MpuMeHsieMble B HacTosLlee BpeMms
TEXHOMOrMM  He MO3BONSAT  NPOBO-
ANTb Mpouecc AeHUTpuduKauum u,

COOTBETCTBEHHO, yaanATb a3oT

3aTonneHHble  Ouo-

PuNbTPLI

CtouyHas Boga noctynaeTt B
OvopeakTop,  3anofIHEHHbIN
3arpyskon  (CTaumoHapHOW,
nmbo noasukHon). Bosgyx
NOAAETCA CHU3Y Yepes3 MHEeB-
MaTUYECKYID  a3pauMOHHYIO
cuctemy. KoOHCTpyKumsa nos-
BONSIET NMPUMEHATb aHOKCUA-
Hble (beckncnopogHbie) 30HbI
Ansa geHuTpudumkaumm, ¢ ne-
pemMelIMBaHMeM Mellankamu.
OunweHHas Boga Hanpasns-

€TC4 Ha OTCTanBaHue

O PeKTUBHBIN, HaOEXHbLIN Npouecc
Anst NosIHOM BMONOrMYEeCcKON OYUCTKU
N HATpUMKaLUKN NP CNONb30BaHNN
afieKkBaTHOM 3arpysKku.

Mpn NpuMeHeHNn 3arpysku, HegocTa-
TOYHO noaxodswen AOns  AaHHbIX
YCINOBWUA, BO3MOXHO HaKoMnieHne ms-
ObITOYHOrO KonmyecTsa OMONMNEHKN n
ee OTMUpPaHME C BTOPUYHbIM 3arpsis-
HEeHneM BoAapbl.

B psime BapvMaHTOB WCMONHEHUS MO-
XeT OblTb ucnonb3oBaH Ans addek-
TMBHOIO yAdaneHus asoTa, Tak Kak B
Heaspupyembix 30Hax 6uodunbTpa
MOXeT ObITb OCYLLEeCTBNEH npoLuecc

AeHUTpUdMKaLmnm
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O6opynosaHue

KpaTkoe onuncaHue

TexHonornyeckue XapakKTepUCTuKkn

PoTopHble 6uodunb-

Tpbl (6robapabaHbi)

CtoyHas Boga npoTekaeT
yepes JOTOK KPYrnoro cedve-
HUH, B KOTOPOM BpallakTcH
nonysaTonsieHHble AUCKU, 3a-
KpenneHHble Ha Bany, nmbo
HacbiNHasi 3arpyska, pacno-
noxeHHasi B cet4atom bGapa-
B6aHe. Ha aTnx noBepxHOCTAX
pa3BuBaeTcs BuonneHka.
A3apaumsa NnponucxoanT 3a cyeT
nepuoanveckoro npoxoxae-
HUA OUONNEHKM 4Yepe3 BO3-

LyWHyto cpeny

O deKkTnBHOCTL N Cchepa NpumeHe-
HUA B HacTosILEee BPeMS aHANOMMYHbI

He3aTonneHHbIM BrodmnbTpam

BapuaHT B. Aapo-

TEeHKU

CtoyHas Boga obpabatbiBa-
€TCSA B KOHTaKTe C aKTMBHbIM
nUrom, nocrie 4ero npowea-
was 4epes Heobxoaumble
30Hbl a’poTeHKa (C pasnuy-
HbIMW TEXHONOrM4YeCcKnmMm
yCrnoBMsiM1) UWrnoBas CMECb
noctynaet Ha wnopasgene-
Hne. OCHOBHOE KONMYEeCTBO
OTAENEHHOro wuna peunpky-
nupyet B A9pPOTEHK.
B Heobxoaoumble 30HbLI aspo-
TEHKa C MNOMOLLbI aspauu-
OHHbIX CUCTEM nogaeTcs
Bo3ayx. Heaspupyemble 30-

Hbl NepemMeLllnBaroTCA.

O PeKTUBHBIN, HaOEXHbIN Npouecc
npy nogaepXaHum Harpysku B Aony-
CTMMOM OuanasoHe W nopaye JocTa-
TOYHOro KonmM4yecTBa BO3ayxa.

TexHonorndeckne  xapakTepucTuKu
pasnu4arTCca B LUMPOKOM AuanasoHe
B OTNM4YMe OT Tuna U pasHOBULHOCTU
npowecca, peannu3yemMoro B aspoTeH-

ke (cm. Tabn. 2.8)
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Tabnuuya 2.8

TexHonornyeckue nokasarenu, mr/n **

Bo3amoxxHble npak-

Mognpouecc KpaTtkoe onucaHue TUYECKM JOCTUra-
HanmeHoBaHue
eMble 3HaYeHus,
Mmr/n
MonHas Guonornye-|Yoanenne opraHudecknx Be-|BlKs
ckas o4YmncTka LecTB nyteM OBUOXMMUYECKOro
okucneHus GaktepusiMu € No-
TpebneHnem Kucnopoga BO3ay-
xa 8—15 ***
MonHaa 6uonoruye-|YoaneHme opraHunyecknx Be-|blKs 2-8

CKaa O4YnUCTKa C HUT-

pudunkaumen

LLIECTB N OKUCIEHNE aMMOHWUIA-
HOro asoTa O HUTpaTOB NyTeEM
BMOXMMNYECKOTO  OKUCIEHUSN
COOTBETCTBEHHO, reTepoTpod-
HbIMM U aBTOTPOMOHLIMMK Tpyn-
namu Oaktepun c notpebne-

HMEeM Kucropoga Bo3ayxa

AMMOHUNHBIN

asor

He 6onee 1 mr/n

Buonorunyeckas
O4YUCTKA C yaaneHnem

asorta *

YpaneHne opraHuyecknx Be-
LLEeCTB U OKUCIIEHNE aMMOHWUI-
HOro asoTa 4O HUTPaTOB NMyTEM
OMOXMMMYECKOTO  OKUCIEHUS
COOTBETCTBEHHO, reTepoTpod-
HbIMW U aBTOTPOMHbLIMU TPYM-
namm Oaktepun c notpebne-
HMEM  Kucnopoga BO3ayxa.
Buoxmmmnyeckoe BoccTaHoBIe-
HWe HUTpaTOB C NoTpebrneHnem
OpraHM4yecKnx BELLECTB CTOY-

HbIX BOZ,

BMKs

2-8

AMMOHUNHBIN

He 6onee 1 mr/n

asoT
A30T HUTpaTOB 5-12
A30T HUTPUTOB

0,1-0,3
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TexHonornyeckue nokasatenu, mr/n **

Bo3amoxHble npak-

Moanpouecc KpaTtkoe onucaHue TUYECKM JOCTUra-
HanmeHoBaHue
eMble 3HayYeHus,
Mmr/n
Buonornyeckas Buonornyeckas ouuctka c|Toxe, yto n npu| He 6onee 0,7
o4nCTKa C yaaneHuem |yaaneHnem asoTa, C ocaxpge-|buonornyeckon
asota M XMMWYECKUM |HUeM pocaToB 3a cyeT [0-|04YMCTKe C yaa-
yaoaneHnem docdopa | 6aBneHus peareHToB neHvem asorTa.
Takke docdop
docdaTtoB
Ouuctka ¢ 6uonoru-|YpaneHne opraHndecknx Be-|To xe, Yto n npu| He 6onee 1,0

YECKUM

asoTta u docdopa

yaaneHuem

LLIECTB U OKUCIIEHNE aMMOHUI-
HOro asoTa [0 HUTpaToB NyTeEM
OMOXMMMYECKOTO  OKUCIEHUS
COOTBETCTBEHHO, reTepoTpod-
HbIMW U aBTOTPOHbLIMK TPYM-
namu ©Gaktepun c notpebne-
HMEM  Kucnopoga BO3ayxa.
Buoxummnyeckoe BoccTaHoOBIe-
HWEe HUTPaTOB C NOTpebreHnem
OpraHM4yecKnx BELLECTB CTOY-
HbIX BoAd. buoxmmmyeckoe no-
rnoweHne docdartoB retepo-
TpodHbIMK  BakTepusiMn, Mo-

Tpebnsaowmmn JIHKK

buonornyeckon
oyucTtke C yga-
neHuem asorTa.
Takke docdop

docaTtoB
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TexHonornyeckue nokasatenu, mr/n **

Bo3amoxHble npak-

Moanpouecc KpaTtkoe onucaHue TUYecKn goctura-
HanmeHoBaHue
€Mble 3Ha4YeHuAA,
Mmr/n
Ouuctka ¢ 6Guonoru-|YganeHue opraHudeckunx Be-|To xe, 4to n npu| He 6onee 0,5

YECKUM yoaneHmem

asota W XUMUKO-
ouonornyeckum yaa-

nenvem cocdgopa

LLLEeCTB N OKUCIIEHME aMMOHWUR-
HOro asota [0 HUTpaToB NyTeM
BMOXMMNYECKOTO  OKUCIEHUSN
COOTBETCTBEHHO, retepoTpod-
HbIMW 1 aBTOTPOMHLIMK rpyn-
namu ©Oaktepun c notpebne-
HMEeM  Kucrnopoga BO3ayxa.
Buoxmmunyeckoe BoccTaHoBre-
HWe HUTpaToB C NoTpebrieHnem
OpraHn4yecKnx BeLLEeCcTB CTOY-
HbIX BoA. Buoxmmwnyeckoe no-
rnoweHne d¢ocdartoB retepo-
TpobHbIMK  BakTepUsiMn, Mo-
Tpebnawowumn JDKK. Hdonon-
HUTEeNbHOE ocaxaeHue oc-
daTtoB 3a cyeT pgobaBneHus

peareHToB

BGronoruyeckomn
oyncTke c ypa-
neHvem asorTa.
Takke docdop

docdaTtoB

* Bce npouecchbl, onncaHHbie B naHHon Tabnuue, nogpasymeBaroT, B TOM 4uUcCre, OOCTUXeEHne

nokasartenemn nornHon 61MoNIorM4Yeckor OUYNCTKN.

** TeXHONOIMYECKMIN NMokasaTenb MO COAEPXKaHUI0 B3BELLEHHbIX BELLECTB 3aBWCUT He OT noa-

npowecca G1UoNorM4eckon O4YUCTKK, a OT NOANPoLLecca UnopasaeneHus.

Buonornyeckas ounctka noboro Tvna obnagaeTt cywecTBeHHOW 3EKTUBHOCTLIO B

OTHOLUEeHUN TAXeIblIX METarroB, a TakkKe cneu,mcbmquKmx OopraHn4yeckmnx 38Fp$|3HeHMl7l.

AKTUBHbIN 1N Brnonorndeckux OC BKMOYaeT Tpu cocTaBnsowme — BUONornveckylo,

OopraHu4eckyto (BHe Gmomacchl) U HEOPraHMYECKYHD, Kaaash U3 KOTOPbIX cnocobHa CBsA3bI-

BaTb MOHbI TAXEJIbIX MEeTallsioB U3 BOAHbIX Cpea. MI/IKpOOpFaHl/I3MbI nornowarwT MeTarnsbl B

OCHOBHOM MOBEPXHOCTbIO KNEeTOK 3a CYeT (bl/l3|/|‘-IeCKOFO N XMMUYECKOro B3auMOAeENCTBUA C

NOBEPXHOCTbI0 MONMcaxapuaHoro GUOMNONMMEPHOrO rensl, OKPY)XalLEero KneTku GakTepuii

aKTMBHOro mna. Takum o6pa30M, 3agepxaHne TAXenblX MeTaslfioB akTUBHbIM UJITOM MpPOUC-
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XOOUT B OCHOBHOM B pe3ynbTaTte npouecca copbuuun. B ycnoBuax 605nbLLIOro Henc4epnaHHo-
ro pesepsa HGUOMOroO-XMMMYECKON COPOLIMOHHOM CUCTEMbI aKTMBHOMO Mfla OCTaTOYHYH He-
COpOMpPOBaHHYHO KOHLEHTPALNIO BELLLECTB OnpeaensitoT ee U3nKo-XxMMmnyeckme napameTpbl.

Hedtenpoayktel n CIMAB ygansawTcs akTUBHLIM UITIOM C MCMONb30BaHNEM WMHbBIX Me-
XaHU3MOB, HeXenu TsXxenble MeTansbl, NyTeM BUOXMMNYECKOro OKUCAEHUS. YUuTbiBas He-
3HaYUTENbHYI0 Harpysky Mo 9TUM 3arpsi3HEHUSIM Ha aKkTUBHbIA U1, 3PAEKTUBHOCTb UX yaa-
NEeHNst HaxoauTca Ha npegene BO3MOXHOCTEN OMOMOrMYecKom OYUCTKW, T. e. 4OCTUraeTcs
npegenbHas KOHUEHTpauums, KoTopas MOXeT ObiTb MnofnydeHa B npouecce Guonornyeckon

OYUCTKN B A@HHbIX YCITOBUSAX.
Moanpouecc Ne 7. Noaaya cxxaTtoro Bo3ayxa

HasHauyeHne — obecneveHne noanpouecca GMoNormM4eckon OYUCTKM HEeoBXoanMbIM
KonmyecTtBOM kucnopoga. [ns npotekaHna GUOXMMMYECKMX NPOLIECCOB B adpOTEHKax U 3a-
TOMSMEHHbIX BUOUNBbTPax, a TakKe HEKOTOPbIX NPOLLECCOB LOOYUCTKM, KOHLEHTpaumsa pac-
TBOPEHHOIO KMUcriopoda He AoMmKHa ObITb MeHee YCTaHOBMEHHbIX BENMUYNH.

[na obecnedyeHns GuopeakTopoB BUOMOrMYECKON OYUCTKN (A9POTEHKOB, 3aTOMMEHHbIX
©1MoMNbTPOB) KMCNOPOAOM AN NPOBEAEHMUSI MPOLIECCOB OKUCIIEHUST 3arpsi3HEHUN Npume-
HUMbI Pa3nNU4YHblE METOAbLI: MHEBMATUYECKAs, MEXaHMYECKasi, CTPyMHas aspaums n ap.

OpHako Ha nogasnsoweM B6oMbLINMHCTBE cyllecTByoWwmx B Poccuinckon depepaunm
00BbEKTOB MCMNONb3yeTCa MHEBMATMYecKasi aspaumd, nogpasymeBaroliasi nogady cxaTtoro
BO3ayXxa.

[na nogayn Bo3gyxa Ha OHO COOPYXEHUA HEOBX0aMMO CxXaTb bonblune 06bEMbI BO3-
ayxa 0o nsbbiTovyHoro aasnenus 0,5-0,8 aTtm.

Tak kak nogaya BO3dyxa B adpOTEHKWM SIBMSIETCA OCHOBHOW CTaTbeW aHeprosatpaT
npouecca ounctkn CB, TO BaxHOM 3agjadyen OaHHOro noanpouecca siBfAgeTcs nogada B
OropeakTopbl oNTUManNbHO HeEOBXoaAMMbIX 06bEMOB BO3aAyXxa C LIENbD 3KOHOMUKM pacxoaye-
MOW 3HEpPrun.

lMepeveHb Hambonee pacnpocTpaHeHHOro obopydoBaHWA AOns nNogavyM Bo3gyxa B

adpPOTEHKM U 3aTonmneHHble 6ModmnbTPLI NpUBeaeH B Tabnuue 2.9.
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Tabnuuya 2.9

TexHonornyeckue Xapaktepuctu-

O6opynoBaHue KpaTkoe onncaHue »
LleHTpobexHble He-|Bo3ayx, pasroHsiembin nonatkamu |Boicokun KIO. Manaa Bos-
perynupyemble KOM-|paboyero koneca, ABMXETCS OT|MOXHOCTb perynmpoBaHust.
npeccopbl (BO3OyXO- |UeHTpa K BHewHeMmy Kpato. [Mona-|[1puMeHMMbl HaynHaa C He-
AYBKN) aas B amdpdysop, oH cosgaeTt B|Gonbwux OC

HeM JaBneHue
LleHTpoGexHble pe-|[MponsBoauTensHOCTb  Bbieonu-| Boicoknin KI1O4. Bo3mMOXHOCTb
rynupyemole KOM- | CAHHOW KOHCTPYKUWUWN perynupyeTcs | perynupoBaHuMs pacxoga o
npeccopbl  (BO34yXO- [MPU MOCTOSAHHOM AaBneHun ¢ no-|40 % OT MakcumMarnbHOro npwu
AYBKN) MOLLbIKO HanpaBnsawwmux annapaTtos |Hebonbwon notepe K.

C ynpaBnsemMon reomeTpuen Ha no-|[pumMeHMmbl  HauMHas  Cco

TOKke BO3ayxa (Ha Bxoae M Ha Bbl-|cpegHux OC

xone)
Komnpeccopbl  (BO3-|Bpawatowmeca napHble poTtopbl|HeBbicokmn  KrM[. Boamox-
ayxoayBku)  obbeM-|3axBaTbiBalOT, CKMMaKT W Mepe-|HOCTb pPerynmpoBaHns pacxona

HOro AencTens

AaBnuBalT nopumMM Bo3adyxa B

HaMopPHbIN BO34yX0BOL

no 40 %

npw HeGonbwon notepe Krid.

OT MaKcummallbHOro

MpumeHnMBbI HauMHaas  co
ceepxmanbix OC. Wcnonb3so-
BaHne Ha OC Bbiwe 6onbLnx
3KOHOMWYECKM Heuenecoob-

pasHo

Mopgnpouecc Ne 8 OTaeneHne o4YULEHHOW BOAbI OT GUOMaccChl, BbIHECEHHON U3

6uopeakTopa

Mocne okoHYaHWUsi BUOXMMNYECKUX MPOLLECCOB OYMUCTKN B a3poTeHKe Heobxoaumo oT-
AEeNUTb OT aKTMBHOIO Mfa OYULLIEHHYHO BOAY, U BEPHYTb OCHOBHYHK YacTb akTUBHOMO una B
aspoTeHK obpaTHO.

lMocne OKOHYaHUSA OYUCTKM B BMObMnbTpe ouMLLEHHAs BOA COAEPXKUT YacTuLbl BbIHE-

CEHHOM 0Tmepme|7| OuonneHku, KOTOpPYHO HeobXxo4MMo OTAENUTL U HanpaBUTb Ha 06p860TKy.
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Onsa atux obeux uenen nNpUMEHAT rpaBuMTauuoHHOe wunopa3sgeneHune. lNNepeyeHb
Hanbonee pacnpocTpaHeHHOro obopygoBaHUA ANA wunopasgeneHvus npveedeH B Tabnu-
ue 2.10.

Tabnwvua 2.10

TexHonornyeckune
O6opynoBaHue KpaTkoe onncaHue
XapaKTepuCTUKn
A. lna otpeneHuna 6uo-
NIEHKN
BTOpWYHbLIE OTCTOMHUKM McnonbayoTca Bce KOHCTpyk-| OctaTtovHoe cogepxaHve
LUUN OTCTOMHMKOB, OMUCAaHHbIE |B3BELUEHHbIX BELLECTB B O4M-
Ans nognpouecca Ne 5 LLeHHONW Boge —  He Bonee
15 mr/n *
b. na pasgeneHus uno-
BOW cMecu
BTOpu4yHbIE OTCTOMHUKN McnonbayoTca BCce KOHCTpyk-| OctaTtovHoe cogepxaHue
LUUN OTCTOMHMKOB, OMUCAaHHbIE |B3BELUEHHbIX BELLECTB B O4M-
ans nognpouecca Ne 5. LUeHHoOM Bode — He bonee
CywectBeHHOE oTnnymne —| 15 mr/n*.
MoryT NPUMEHSATLCS Kak | [puMeHsieTca npakTU4eckn Ha
Nrockpeobbl, Tak U MNoCcochl Bcex OC
MpymevaHwue:

1) Ha Heckonbkux OC 'CB noceneHuit npousBoanTenbHOCTbo Ao 1000 M3/cyT npuvMeHsieTcs
MembpaHHoe unopasgeneHne, peannu3yemoe ¢ NomMoLLb0 BakyyMHOW UnbTpaumm OYULLLEHHON BO-
Obl 4yepes3 ynbTpadunbTpaunoHHble MeMOpaHbl. Takke Ha HECKOMNbKMX OOBbeKkTax npuMeHsieTcs
dnoTaumMoHHOe unopasgeneHne (onucaHne nognpouecca ¢notauun — cM. B nogpasgene 4.3.1.4,
npumeHnTeneHo K NCB). OgHako gaHHble 0 Takux obbekTax B xoge paboThl HaL CNPaBOYHUKOM He
ObINN NONy4YeHbI

2) NnopasgeneHve B OTAENMbHO PacnoOXEHHbIX BTOPUYHbBIX OTCTOMHMKAX He siBnsieTca obsa3a-
TenbHbIM. OTOT Xe MPOLEeCC OCYLIECTBMASAT B 30HAX OTCTaMBaHWUSA, BCTPOEHHbLIX B €A4MHbIN a3po-
TEHK-OTCTOMHUK, YTO MO3BOJSISIET OTKa3aTbCA OT UCMOSIb30BaHUSA CUCTEM cbOopa OCeBLUEro una, u, B
psge criydaes, ero peumpkynauun. 3ToT NPUHLUMN UCNOMb30BaH B Pa3fMYHbIX KOHCTPYKUUSIX KOM-
NaKTHbIX YCTAHOBOK. B COBpPEMEHHbLIX TEXHUYECKUX peLleHnsax urnopasgeneHne nHTeHcuduumpyeTtcs
3a CYEeT MCMOoSb30BaHUS B3BELUEHHOro crosi ocegatoulero nna. OgHako gaHHble O TakMx obbekTax,

akcnnyaTupyembix B Poccuiickon ®egepauun, B xoae paboTbl Ha4 CNPaBOYHUKOM OTCYTCTBOBAIM.
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Moanpouecc Ne 9 [looumncTtka

MprmeHsaeTca Ons NOBbILEHUS KadeCTBa OYMCTKM CTOYHbIX BOZA rnybxe BO3MOXHO-
cTen BMonornyeckon OYUCTKN NO B3BELLEHHBIM BelecTBaMm, pocdartam, BIK, ammoHunnHomy
asoTy.

Hanbonee pacnpocTpaHeHHoe obopyaoBaHWe ANs AOOYUCTKM NpuBedeHo B Tabnu-
ue 2.11.

Tabnuuya 2.11

TexHonornyeckue nokasatenu, mr/n

Bo3moxkHbIe
O6opynoBaHue KpaTtkoe onucaHve NpaKTUYecKy
HanmeHoBaHne
JocTuraemble
3Ha4yeHud, Mr/n
3epHucTble OuunweHHas Boga unbTpy-|B3BeleHHble He 6onee 5 mr/n
PuUNbTPLI eTCsa 4Yepe3 CIioN 3epHUCTOrO | BELLeCTBa

3arpy3o4Horo maTepuana. | docgop doc-|He 6onee 0,5
3arpyska pereHepupyeTcs | paToB (Mpyn ncnonb3oBaHUK
(npombiBaeTcs) dunbTpo- peareHTta)

BaHHOM BOLOW NMepuoanvecku
UM NOCTOSIHHO (B 3aBUCMMO-
CTW OT KOHCTPYKLMN).

Ha HoBbIX 0ObekTax Takke
NCMONb3YyT AN CHUXEHUS
KOHUeHTpaumn docdopa ¢
pobaBneHnem peareHta ne-

pen ovnsTpamm
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O6opyaoBaHue

KpaTtkoe onucaHue

TexHonornyeckue nokasatenu, mr/n

HavmeHoBaHue

BoamoxHble
npakTuyeckn
JocTturaembie

3Ha4yeHusa, mr/n

[unckoBble PUnbTpbI

OuunweHHas Boga unbTpy-
€TCH W3HYTPU Hapyxy 4epes
TOHKYIO  CEeTKY, WMEILLYIO
A4Yerkn pasmepamMn He MeHee
10 MUKPOH, HaTAHYTYHO Ha
anckn.  Ouckn  NOCTOSAHHO
NpoMbIBalOTCA  PUIbTPOBaH-
HOM BOAOW MNOA4 Hanopom,
NpoMbIBHas Boga OTBOAUTCS.
Mcnonb3yloT Takke Ans CHu-
XEHUs KOHLUEeHTpauum doc-
dopa c pobaBneHnem pea-

reHTa nepen punbtTpamm

To xe

To xe

BruodpunbTpsl

OunuweHHas Boga npoxoauT
yepes eMKoCTb BnounbTpa,
3anoSIHEHHYD 3arpys3kon, Ha
KOTOPOM MNPOUCXOOUT pasBu-
TMe buonneHkn. EMkocTb Mo-
XeT ObITb He3aTonneHHoON u
3aTonneHHon. [na HeKkoTo-
PbIX KOHCTPYKUWMA 3aTonneH-
Horo ©uodunbTpa nepuoam-
YyeckM NpoBOAAT pereHepa-
LU0 NYyTEM YCUNEHHOW alpa-

Luu

BMKs

He 6onee 3 mr/n

A30T aMMOHUI-

HbIN

He 6onee 1 mr/n

A30T HUTPUTOB

He 6onee 0,1 mr/n

KoresnoHHo-

OKucrnutesibHble

OunweHHas Boga n poxoanTt

yepes aspUpPyeMyrd eMKOCTb

B3BelUeHHble

BelLlecTBa

He 6onee 8 mr/n
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TexHonornyeckue nokasatenu, mr/n

BoamoxHble
O6opyaoBaHue KpaTkoe onncanune NpaKTUYECKy
HanmeHoBaHue
AocTUraemble
3Ha4yeHusa, mr/n
PUnbTpbLI GuodunbTpa, 3anosiHeHHy | A30T ammoHun- | He 6onee 1 mr/n *
3arpyskon, Kotopas OOHO-|HblA
BPEMEHHO MCnonb3yeTca Ans
3agepxaHus B3BELUEHHbIX
YacTUL, aKTUBHOIO mna u pas-
BUTUS GuonneHkn. Nepunoaun-
yeckn dUNbTP noaBepratoT
pereHepaumm nytem YCuneH-
HOW aspauumu
Buonpyabl OunweHHass Boga nopasepra-|B3BelleHHble He 6onee 8 mr/n
OOOUYNCTKN eTCsa ecTecTBeHHON Ouornoru-|BellecTsa

Yyeckom [OJOO4YNCTKE B €EMKO-
CTSIX, PaCCUYMTaHHbLIX Ha npe-
OblBaHME B TEYEHMEe Kak Mu-
HUMYM  HECKOJTIbKMX  CYTOK.
Aspauma moxeT ObITb ecTte-
CTBEHHOW, NMOO WCKYCCTBEH-
Hou. [lpn wmcnonb3oBaHUK
BGronpynos € BbiCLLEN BOAHOW
pPacTUTENbHOCTLIO  BOonbLUYHO
poSfib B OYUCTKE MrparT Tak-
Xe npouecchl hunbTpaumm u

Brocopbumn

AMMOHUNHBIN

asoT

He 6onee 2 mr/n

BMKs

He 6onee 5 mr/n

* TonbKo Npy nogaye Ha pUNbTP YaCTUYHO HUTPUPULIMPOBAHHOW BOAbl C CcOAepKaHMeM aMMO-

HUWHOro asoTa He bonee 3 mr/n.

MpumevaHne — Ha HeGonbLLOM KONMYeCcTBE OOBLEKTOB MPUMEHAIOTCS Takke Takne MeToabl

AOOYNCTKN OT B3BELLEHHbIX BELLECTB, KaK yNbTpadunbTpauuoHHblie MeMOpaHbl, AUCKOBbIE (3aXNM-

Hble) MexaHn4eckue punbTpbl 1 Ap. OAHAKo AaHHbIE O TakMX OObeKTax OTCYTCTBYIOT.
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Mpn akcnnyataums 3epHUCTLIX PUILTPOB BO3HUKAET UENbIn pag TpygHopellaemblxX
npo6aem, K OCHOBHbIM 13 KOTOPbIX OTHOCATCS:

- HeobpaTtmmas (C ncnonb3oBaHNEM OObIYHBIX METOOOB MPOMBbIBKN) KOflbMaTtaums 3a-
rpy3Kku;

- HegocTaTovHO adhdeKTUBHaAA paboTa APEeHaXHbIX CUCTEM,

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

OOHOBPEMEHHO.
Moanpouecc Ne 10. MNpurotosneHue u fo3MpoBaHMe pacTBOPOB peareHToB

Heobxoanm onst nonyyYeHns v SO3MPOBAHUSA B HY>XHOM KONMMYECTBE pacTBOPOB pea-
reHTOB, NPUMEHSAEMbIX ANS:

- UHTEHCUpMKALMM NEPBUYHOIO OCBETNEHUS;

- yaaneHus gocdopa;

- UHTEHCUPMKaLUN OOOUYNCTKN;

- 06e3BOXMBaHNSA OCaKa;

- obe33apaxuBaHusi.

OcHoBHOe obopyaoBaHue Ans NpUroToBNEHUS U LO3MPOBaAHNA PacTBOPOB peareHToB

npueeneHo B Tabnuue 2.12.

Tabnuua 2.12

TexHonornyeckne xapakrepm-
O6opynosaHue KpaTkoe onncaHue
CTUKM

PacTtBopHble H6aku EmMkocTb, ocHaweHHas cuctemon Jo- | CooTBETCTBYIOT NOTPEBHO-
31poBaHus B Hee ToBapHoOro peareH- |ctam OC

Ta U CUCTEMON nepemMeLlunBaHn4a

Hacocbl-go3aTtopsbl Hacocbl, obecneyunBatoLme ToyHoe CooTBeTCTBYIOT NOTPEBHO-
pacTBOPOB peareH- |perynupoBaHue Hebonblumx pacxo- |ctam OC
TOB AOB pacTBOPOB, B TOM YMCIIE XUMU-

YECKN arpeCcCnBHbIX

Moanpouecc Ne 11. O6e33apaxmnBaHue OYMLLEHHOW BOAbI

CnyxuT onst QOCTMXKEHUSI CaHUTapHO-TUrMeHn4ecknx TtpeboBaHun Kk cbpacbiBaeMom
BOAE MO COAEPXKaHMKD MUKPOOMONOrmyecknx sarpsisHeHui. NepeyeHb OCHOBHOro obopyno-

BaHUA onsi obes3apaxmBaHus npmBeaeH B Tabnuue 2.13
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Tabnuuya 2.13

O6opynoBaHue KpaTkoe onncaHue TexHonornyeckme xapakTepucTukm
Ne 11A. CxXuXeHHbIn  xnop, wucnapsisice B|Heobxognmoe  obessapaxuBaHue
Cunctembl Xrnopartope, nepexoauT B XNop-ra3|no OakTepuanbHbiM nNoKasaTensim.
obe33apaxuBa- |M NPU CMELUEHUN C YNCTOM BOAOM | TOKCMYHOCTb 0Oe33apa)keHHOW BO-
HWUS1 XNOPOM obpasyeT xrnopHyk BoAy. XnopHas|abl (aexnopupoBaHne B Poccum
BOAa MoJdaeTcsi Ha CMecuTenb, rae|He UCNonb3yeTc  HM HA  OL4HOM
CMELLUMBAETCA C OYULLEHHOM CTOY-|0bbekKTe).
Hown Bogow. lNMocne atoro Boda Bbl-| CogepxaHue  XrOopOopraHMyYecKnx
AEPXMBAETCHA B KOHTAKTHOM pe3ep-|BeLecTB
Byape

Ne 116. Cucrte-|lNpurotoBneHHbIn 13 ToBapHoro pe-|Heobxoanmoe obessapaxmBaHue

Mbl 0be33apaku-
BaHUSA  MMNOXIO-

PUTOM HaTpus

areHTa nubo nonyyeHHbIn B ycTa-
HOBKe-3eKTponm3epe U3 pacrasopa
Xrnopuaa HaTpus pacTBop MMMoxmo-
puTa CMellnBaeTCsa C BOAOW B CMe-
cutene. lNocne atoro BoAa Bblaep-

XMBaeTCA B KOHTAakKTHOM pe3epBya-

pe

no 6akTepuanbHbIM NoKasaTensam.

ToKCUYHOCTb 00e33apakeHHOM BO-
Abl (Tak Kak [gexrnopupoBaHue B
Poccumn He ncnonb3yeTtca HUM Ha oa-
HOM 0OBbekTe).
CogepxaHne  X1IOpOpraHNYecKnx

BELLIECTB

Ne 11B. O6e33a-
paxuBaHue Y-

obnyyeHnem

Bogoa npoxoaut 4epes yCTaHOBKM
Y®-o6e33apaxmBaHusa KaHanbHOro

U annapatHoro Tuna

O6e33apaxmBaHne nNo BCEM MOKa-
3aTensiM, BKIHOYasi BUPYCbl U LUCTbI
NaTOreHHbIX NPOCTENLLNX.

OTcyTCTBI/Ie TOKCUYHOCTU

Moanpouecc Ne 12 KoHueHTpupoBaHUe XUAKUX OCafKoB

M36bITOUHBIM aKTUBHbBIA U, NpeacTaBnaowmn cobon YyacTb NOTOKa BO3BPATHOMO ak-

TUBHOIO Uina, BbIlrpy>XaemMoro U3 BTOPUYHbIX OTCTOWHUKOB, UMEET CINLLKOM HNU3KYO KOHLEH-

Tpauuo (4-8 kr cyxoro BelecTBa/m3). na onTuMmUsaumm BonbLUMHCTBA NocneayoLwmnx noa-

NpoLLeccoB HEOGXOAMMO MOBBLICUTbL €ro KoHLEeHTpaumto Ao 30—60 kr/ms.

B psoe Bapuaumini TEXHONOMMM YNIOTHEHWUIO MoABepralT CMecb Ocafka MepBUYHbIX

OTCTOMHWKOB M M3BbITOYHOIrO akTMBHOIO una. MiHoraa NCNOJNb3YKOT TEXHONOINMN C OTAEJ1IbHbIM

ynnoTHeHneM ocaka nepBUYHbIX OTCTOWMHUKOB.

OcHoBHOe 06opyaoBaHue AN YyNnoTHEHUS U CryLLeHUs ocagka npuseaeHo B Tabnu-

ue 2.14.
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Tabnuuya 2.14

O6opynoBaHue KpaTkoe onncaHue TexHonornyeckme xapakTepucTukm
13A. A3pobHble | OTKpbITbIE EMKOCTU, KOHCTPYKTMBHO | Pacnag opraHmyeckoro BellecTBa
ctabunusatopbl |[nNogobHble aspoTeHkam (Ne 5B).|ocagka He npeBblwaetr 20 % —

YacTte opraHuyeckoro BellecTtBa |25 %.

CMecun ocagKkoB (MM TONbKO M30bI-
TOYHOrO aKTUBHOrO Una) OKMUCNSET-
ca B pesynbTaTe aspobHoro 6wmo-
XMMUYECKOro npouecca, OCyLeCcTB-
nsemoro GakTepusMm  aKTUBHOIO

nna

Bbicokoe aHepronoTtpebneHue

136. MeTaHTEHKM

3akpbITble emkocTn 6e3 pgocrtyna

BO34yxa, MepemeluBaemble Me-
wankamm  (NpeanoyTUTENbHO) W
Hacocamu. CogepXMmoe MeTaH-

TEHKOB HarpeBatoT napom (pexe —
B TennoobmeHHukax) po 53 °C
(TepmodmnbHbIA Npouecc) nubo Ao
35 °C (me30dunbHbIA Npouecc, B
ABa pasa MefneHHee). YacTb opra-
HMYEeCKOro BeLlecTBa CMecu ocaf-
KOB pasnaraetcsi 4O CMeCcu MeTaHa
n yrnekucrioro rasa (6uoras) B pe-
3ynbTaTe aHa’pobHoro Guoxmmmye-
cKkoro npouecca (cbpaxuBaHus),
OCYLLECTBISAEMOro, B TOM 4uChE,

MEeTaHOBbIMU 6aKTepVIF| MU

Pacnag opraHuyeckoro BellecTBa
0o 45 % — 48 %.

Bbixonq 6uorasza okono 900 n Ha
TOHHY pacnaBLUerocs OpraHM4ecko-
ro BelllecTBa ocagka.

OuyeHb HM3KMe 3aTpaTtbl 3NEKTPOo-
3Hepruu.
3aTpaTbl
160 IIx/1000 m® ob6pabaTbiBaeMo-

ro ocagka

TENNOBOM 3Heprun Ao

MpumeyaHne: npuBedeHHble npoueccbl 06paboTKM XNAKUX OCaOKOB — 3TO HE eQUHCTBEHHbIE

cnocobbl Mx cTabunuaauun. ITOT e 3aPdeKT JOCTUraeTca UCNOMb30BaHNEM NOAMNPOLIECCOB KOMMO-

ctupoBaHusa (Ne 18) n cywkn (Ne 19). Moanpouecc cxuradnsa (Ne 21) NoNHOCTbIO YCTpaHseT opraHu-

YyecCkoe BelleCTBO OCakKa.
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Moanpouecc Ne 13. Ctabunusaumnsa XXugkmx ocagkos

PasnoxeHue JierkopaasnaraemMbiX opraHM4eCkmnx BelwlecTB B 33p06HbIX nin aHa3p06—

HbIX YCINOBUAX, CHUXKEHME 3alaxa rnpu I'IOCJ'IG,EWPOLIJ,GVI o6pa60TKe nnn ncnosrnb3oBaHUK, Mnosy-

yeHue 6uorasa. OcHoBHoe obopyaoBaHMe Ana cTabunmsaunmn Xnaknux ocagkoBs NpUBEAEHO B

Tabnuue 2.15.

Tabnuya 2.15

TOYHOrO aKTUBHOrO Una) OKMUCNSAeT-
CcA B pesynbTate aspobHoro 6uo-
XMMUYECKOro npouecca, OCyLLeCTB-
nsemoro GakTepusMm  aKTUBHOIO

nna

O6opynoBaHne KpaTtkoe onucaxune TexHonornyeckne xapakTepucTukn
13A. A3pobHble | OTKpbITbIE EMKOCTU, KOHCTPYKTMBHO | Pacnag opraHuyeckoro BellecTBa
crabunusatopbl |nogobHble aspoteHkam (Ne 5B).|ocagka He npesblwaer 20 % —

YacTe opraHuyeckoro BeullecTtBa |25 %.
CMecn ocagkoB (Mnn TONbKO M30bI- | Bbicokoe 9HepronoTpebnexHune

(okono 1/2 noTpebHOCTM Ha NOJSTHYHO

BGUONOrNYEcKyto O4YUCTKY)
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O6opynosaHue

KpaTkoe onuncaHue

TexHonornyeckune XapaKkTepucTtukn

13B. MeTaHTeHku

3akpbiTble emkocTn 6Ge3 pgocTtyna

BO34yxa, MNepeMeluMBaemble Me-
wankamm  (NpegnoyTUTENbHO) W
Hacocamn. Coaepxmmoe MeTaH-

TEHKOB HarpeBatoT napom (pexe —
B TennoobmeHHukax) po 53 °C
(TepmocounbHbIM  Npouecc), nmbo
no 35 °C (mMe3o0gunbHbIM npoLecc,
B OBa pasa measfieHHee). YacTtb op-
raHM4Yeckoro BellecTBa CMecu ocag-
KOB pasnaraeTcs 40 CMecu MeTaHa U
yrnekucnoro rasa (buoras) B pesynb-
TaTe aHa’pobHOro OMOXMMMYECKOrO
npouecca  (cbpaxumBaHuda), oOcCy-
LLIeCTBNAEMOro, B TOM 4ucne, MeTa-

HOBbIMW BaKkTeEpPUAMM

Pacnag opraHuyeckoro BellecTBa
00 45 % — 48 %.

Bbixonq 6uoraza okono 900 n Ha
TOHHY pacnaBLLErocsl opraHn4ecko-
ro sewecrtea ocagka. CogepxaHue
MeTaHa — OKoJ10 65%.

OyeHb HU3KMEe 3aTpaTtbl 3NEKTPO-
Hepruum.

3aTpaTbl TENMOBOW 3HEPrNN Ha Mo-
jorpeB ocaaka Ao 160 [Ox/1000 m3
(Tep-
ModunbHbIA npouecc 6e3 pekyne-

obpabaTtbiBaeMoro ocagka
pauumn). MoryT ObiTb COKpalLlEHbI
Bnnotb Ao 15-20% oT pgaHHOM Be-
NMNYMHBI, 3a CYeT WCMOoNb30BaHUSA
pekynepaumm Tenna, a Takke Me-
3o0punbHOro npouecca. Moxet uc-

nofib3oBaTbCA BTOPUYHOE TEMIO OT

NOANPOLIECCOB  CYLUKWN, CXUraHWUs,
koreHepaumm  (Npy  yTunu3auum
buorasa).

MNpumevaHne — Ob6paboTka KMOKNX OCAOKOB — 3TO HE eAMHCTBEHHbIN cnocob ux crabunusa-

UMK, OTOT Xe adphekT AOCTUraeTcs UCMOofb30BaHNEM nognpoleccos komnoctuposaHusa (Ne 18) u

cywkn (Ne 19). Moanpouecc oxuraHns (N2 21) NONHOCTBIO YCTpaHAET OpraHu4eckoe BeLLecTBO

ocagka

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

Buoras, Bbigenswowuiics B NpoLecce aHaspobHOro copaxvBaHus, NPeACTaBnseT Co-

GOl TONNMMBO C 3HEPreTUYECcKoW LIeHHOCTbI0 NpUMepHo B 2/3 oT MeTaHa (21-23 kx/m3). Ero

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

HYX[ (rnaBHoe — 3aTpaTt Ha nogorpes MeTaHTeHKOB) NnMBo He MeHee MONOBUHbI AJ1EKTpPOno-

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

MockonbKy Bbixofd Guorasa HepaBHOMEPEH, OH Hy)XXAaeTcs B yCpeaHeHUn nepeg ytu-

nmnsaumen.
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Buoraa cogepxut B cebe psa 3arpA3HEHUN M BKIIKOYEHMIW, MOITOMY HYXOaeTca B

npe,uBapMTeanon o6pa60TKe nepen HeKoTopbiMn BUgamMn yturindaumn. B yactHoCTH, nepea

CXKuraHmem B apuratendx BHyTpeHHEero cropaHund Heob6xoanmo yoanntb ceposogopon n cu-

nokcaHbl (KpeMHuIopraHnyeckme coeamHeHust). MNMocnegHne cnocobHbl NpU CXXUraHUK Bblae-

naTb U3 cebs okena KpeMHUS, POPMUPYIOLLNIA CTEKINOBUAHBLIE OTIIOXEHMUSI.

OcHoBHOoe obopynoBaHune gnst 06paboTkm n ytunmsaumm Guorasa npuBeneHo B Tab-

nnue 2.16.

Tabnwvua 2.16

O6opynoBaHue KpaTtkoe onucaHue TexHonornyeckne xapakrepucTukn
[lna ycpeoHeHus pacxona
Masronbaepsl HeunspacxogoBaHHbIN Ha ycTaHoBKe | CooTBeTCTBYHOT noTpedbHocTam OC
yTunusaumm buoras HakannmeaeTcs
B €MKOCTU nepeMeHHoro obbrema
[ns o4ncTkm
dunbTpb ans |buoras nponyckatoT vepes punbTp | APPEKTUBHOCTD COOTBETCTBYET

O4YUCTKM OT Cce-

C rpaHynamun oboraileHHON xenes-

TpeboBaHMAM aOns nocreayoLlen

poBogopoaa Hon pyabl. CepoBogopoa, BCTynas|ytunusaumm buorasa B gBuratensax
B peakuuio, 3agepxuBaetcsa B BUAE | BHYTPEHHErO CropaHus.
cynbduga xenesa. CpaboTtaHHyto |[Kak npaBuno, He NpUMEHSAT npwu
3arpysKky yaanstoT Kak 0TXoq yTUnImM3aumm B NapoBbIX KOTax
OunbTpb ansa |buoras nponyckatoT vepes punbTp | AP PHEKTUBHOCTD COOTBETCTBYET

O4YNUCTKM OT CuUu-

C aKTMBHbIM Yrnem, copOupyoLmm

TpeboBaHusAIM AN nocneayowen

NOKCaHOB cunokcaHbl. CpaboTaHHbLIM  aKkTUB- | yTunmn3auum buorasa B gBuratensx
HbIA Yronb yoansaT Kak 0TXo4 BHYTPEHHEro cropaHusi.
He npumeHsiloT npu ytunusaumm B
napoBbIX KOTNax
Ans ytunusauuu
CneumanbHble buoras cxuraetcs B kotensHon c|KIO 80 % — 85 %.

napoBble  KOT/Ibl
ans buorasa
(nmbo pByxrope-

NOYHbIE KOTIbl)

nonyyeHMem napa v ropsiielt Boabl

M3 nogrotoBkn K ytunusaumm Tpe-
OyeTca NuWb yaaneHne KoHOeHca-

Ta
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O6opynosaHue

KpaTkoe onuncaHue

TexHonornyeckune XapaKkTepucTtukn

YCTaHOBKM Kore-
Hepauunm Ha oc-
HOBe  ABurate-
newn BHYTPEHHEro

cropanusa (OBC)

buoras cxuraetca B [1BC, nepena-
IOLMX 3SHEPruo anekTporeHeparo-
pam. Tenno ot oxnaxaeHus [OBC
OTBOAUTCA B BMAE napa unu rops-

yen Boabl

KMNO no onekTposHeprum OKOro
45 %, no Tenny okorno 40 %.

TpebytoT nNpenBapuTENbHOM OYMUCT-
K/ OT cepoBOAOpoda U CUITOKCAHOB

(onncaHo BbiLwe)

Mopnpouecc Ne 14. O6e33apaxmnBaHne ocagkoB

HasHauyeHune: ObeszapaxmBaHue XUOKNX 0CaaKoB OT BGakTepuin rpynnbl KULWEYHOW na-

JIOHKN, NAaTOreHHbIX MUKPOOPraHnM3mMoB, AereribMMHTU3auus.

OcHoBHOoe obopyaoBaHue Ons obessapaxuBaHUs OCafgKoB npuBegeHO B Tabnu-

ue 2.17. Ob6essapaxuBaHne OCagKOB CTOYHbIX BOA Takke obecneuymBaeTcsl Hagnexawimm

NPUMEHEHNEM NOANPOLIECCOB TEPMOMUILHOrO cOpaxmnBaHns B MeTaHTEHKaX U KOMMOCTUPO-

BaHUS, a Takke A0CTaTOYHbIM CPOKOM BbINEXMBaAHUSA NpU peanu3auun noanpouecca 17.

Tabnuua 2.17

O6opynoBaHue

KpaTtkoe onucaHune

TexHonorn4yeckune

XapaKTepucTtukn

14A. PeareHTHOe obe33apaxuBaHue

Cuctema Ao3npoBa-

HUA peareHToB

PacTBOPHYIO EMKOCTb peareHTa

3MpYIOLLUIN Hacoc

[ns OosvpoBaHust peareHToB B XWUA-

KAA 0OCafoK MNPUMEHSIIOT PacXoaHO-

B cnyyae npumeHeHusa pea-
reHTa NMHrMbuTopa-
n po-| ctumynartopa obecneymBaeT-
CA TONbKO Ae3uHBa3usa ocaj-

Ka

146. Tepmudeckoe obeszapakmBaHue
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O6opynoBaHue

KpaTkoe onncaHue

TexHonornyeckune

XapaKTepuCTUKM

YcTaHoBKa TenmnoBo-

ro obessapaxuBanHus

EmkocTb 4ng BblaepXmBaHusa Npu TeM-
nepatype 65°C— 70°C He MeHee
30 MUH XWAOKOro ocagka, ¢ CUCTEMOU
TENnOOOMEHHUKOB HarpeBa W peky-
nepauum (Npy noporpeBe ropsiyen
BOOOW) UM TOSMbKO pekynepaunm
(Npv HarpeBe nNogayen napa)

JInbo ycrtaHoBkn ans obessapaxusa-
HNA 06e3BOXEHHbIX OCaZKOB MapoMm,

UM MHpPakpacHbIM 06nyyYyeHnem

ObecneynBaeT nonHoe obes-

3apaxunBaHne ocagka

Mopnpouecc Ne 15. YnnoTHeHMe cTabMnu3npoBaHHbIX OCaAKOB

HasHaueHune: B xoae cTabunusaumm XWOKMX OCadKOB MNPOUCXOAMT pacnag cylle-

CTBEHHOM YacTn opraHmn4eckoro sewjecrtea, 4TO NpMUBOAUT K NOHMXEHUKD codepXaHNUA CyXOoro

BellecTBa B ocagke. [Ins onTummusaumm nocneayoLlero 06e3BoXxuBaHnsi NPOBOAST YMNOTHe-

HWe.

WNcnonb3yemoe oGopynoBaHue NOeHTUYHO NpUMeHsiemoMy B noanpouecce Ne 12.

Moanpouecc Ne 16. O6e3BoxXuBaHue ocagka

HasHaueHue: yaaneHme csobogHon Bnarm oo octaTtoudHon BnaxkHoctn 70 % — 85 %

nyTemMm MnoAcCyLWKN B €CTeCTBEHHbIX YCIIOBUAX Ha WIOBbLIX Miiowagkax uinm MexaHU4ecCcKoro

00e3BOXMBAHNA Ha annaparax MexaHudeckoro obessoxmaHus. OCHOBHoe obopyaoBaHue

Ans 06e3BoXMBaHWUS ocafka npuBeaeHo B Tabnuvue 2.18.
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Tabnuuya 2.18

O6opyaoBaHue

KpaTtkoe onucaHune

TexHonornyeckune

XapaKTepuCTUKM

16A. AnnapaTbl

Xupoknin ocagok obpabaTbiBaloT peareHTamm

MoTpebneHne cdnokynaHta

MexaHun4Yeckoro |(B NoAaBnsOLLEM YMCNE CryvYaeB — OpraHu- |onpeaenseTcs ero CBowu-

006e3BOXMNBaAHNA | YeCKMMU NOKynsiHTamun). B peaynbTtate cTBaMu 1 TMnom o6e3Bo-
HapyLUeHWs KOSNMOUAHOM CTPYKTYpbI YacTul, | Kusarowiero obopyaosa-
ocagka BblgenseTca ceobogHas Boga. OHa | HUA U n3mMeHsieTcsa B Ana-
oTAensieTcs nof AaBneHUEM (B NIEHTOUHbIX | Na3oHe 3—9 Kr/T cyxoro
NN KamepHbIX PUnNbTP-Npeccax, NMbo LWHe- | BeLlecTBa.
KOBbIX Npeccax) unm B ueHTpobexHom none | CoaepkaHue cyxoro Be-
(B ueHTpudyrax). Obpasyowmnncs ouneTp LecTtBa B 00€3BOXXEHHOM
(cpyraT) otBOAUTCA. pouecc obe3BoxMBa- | 0cagke Takke 3aBUCUT OT
HUA MOXeET ObITb Nepuoanyecknm (KamepHble | TUna n CBOMCTB ocajka, a
PUnNbTP-NPECCHI) UNN HeENpepbIBHbIM (BCE Takke Tuna obopyaosa-
ocTarbHble TUMNbl 060pPyAOBaHUS) Hu4. MNpakTnyecknn gnana-

30H cocTtaBnseT 18 % —
30 %

16B6. noBble XKunagknn ocagok HanuBeatoT B Hernybokue em- | CogepkaHme Cyxoro Be-

nnoLagkm KOCTU (kak npaBuno, 6eToHHble, NGO 3emMns- | WecTBa B 00€3BOXEHHOM
Hble) — 1noBble Nnowankn, o6opyaoBaHHbIE |OCaAKe 3aBUCUT B OCHOB-
cucTeMon onsa otBoda cnmBHOM BoAbl. [locne | HOM oT cobnioaeHuns pe-
paccnoeHns ocagka OTAENMBLLYIOCH CIMB- rmamMeHTHbIX npouenyp u
Hyto Boay yaanstoT Ha OC 'CB Ha 04MCTKy. |Harpysku Ha nnoLagku.
Mocne oTBOAa BoAbl 0cafok noackixaeT (Nn- |lMpakTnyecknin guanasoH
00 BbIMOpaXkmBaeTcs) nog AeNCTBMEM Knnu- | cocTaenseT 25 % — 40 %
MaTuyecknx oaktopoB. BopolueHune, a 3atem
OypToBaHME YCKOPAOT 3TOT Npouecc

16B Mpu npoBegeHnn nognpouecca aHanorndHo | CoagepxaHune cyxoro Be-

Ne 166 ons yckopeHusi paccnoeHus Ha nro-
Laake ocagok neped Hanneom obpabaTtbl-

BaOT KATUOHHbIM PIIOKYIIAHTOM. OTO MHOrO-
KpaTHO YCKOpSieT OTAEeNeHne CrMBHOM BOAbI

M nocnepywuiee noacyimBaHmne ocagka

LecTtBa B 06€3BOXXEHHOM
ocagke — 30 % — 40 %

118




Moanpouecc Ne 17. [lononHuTenbHaA BblAepXXKa B €CTEeCTBEHHbIX YCITOBUAX
0CcajaKoB, NoACYLUEeHHbIX Ha UNOBbIX Nnowaakax U MexaHm4ecKu-

00e3BOXeHHbIX

HasHauyeHue: noaroToBka 0cafkoB K AarnbHelweMy MCNonb30BaHNI0 B KayecTBe opra-
HUYeCKNX yoobpeHuit, MoYBOrPyHTOB, PeKynbTMBaHTa U T. 4. B npouecce BblaepXku B Teye-
HMe HECKONbKUX NEeT A0CTUraeTcsl AOMNONHUTENbHOE MOACYLUMBaHME, BbiIMOPaXuBaHue, cTa-
Gunusaumns U MUHepanu3auus opraHMyYecknx BewecTB, 06e33apa)xBaHue 3a CYET pas3BUTUS
€CTeCTBEHHbIX MUKpoburonormyeckmx npoueccos. MNMoanpouecc uenecoobpaseH, ecrnv B Tex-
HOMorM4yeckon cxeme 00 06GE3BOXMBAHMS He Ucnorb3yeTcs TepModurbHoe cOpaxuneaHue,
nnM6o nocrie 06e3BOXUBaHNS He NMPUMeHsieTcs koMmnocTupoBaHue. CoopyxeHust ans Aonor-
HUTENbHOW BbIOAEPXKN 06E3BOXEHHbIX 0CA[KOB B €CTECTBEHHbIX YCINOBUSIX onucaHbl B Tab-

nnue 2.19.
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Tabnuya 2.19

TexHonornyeckune
O6opynoBaHue KpaTkoe onncaHue
XapaKTepUCTUKN
CywecrtBytowme uno-|Ocagku, noacylleHHble Ha unosblX |[py  Bblaepxke  BI@XHOCTb

Bble NMOWanku Wunm
cneunanbHble  nno-
Wwagkm ctabunmsauymm
n obes33apaxmBaHus
ocagkoB

Ha UCKyC-

CTBEHHOM OCHOBaAHUU

nnowagkax [no BJ1aXHOCTU MNpu-

MepHo 80 % npogomkalT Haxo-
ANTbCA Ha WUNOBbLIX Nnowagkax ans
panbHenwen poobpabotkn. Ocag-
KM rocrne MexaHudeckoro obesBo-
XWBaHUA TPAHCMNOPTUPYIOTCS U Bbl-
rpy>KatTcsi Ha WNOBble MMOLLaaKu
UNM cneumanbHble NIowagku ans
AanbHenwen aoodbpaboTKu.

Ons  uvHTeHcudukaumm npouecca
A006paboTkM C LENnb CHUXEHUS
BNa)HOCTU, MUHepanu3aunmn, obes-
3apaxuBaHus nNPoOM3BOAAT BOpPO-
LWeHne 1 fanbHenwee bypToBaHue.
Bblgepkka MOXeT OCyLeCTBNATLCA
oT 2-3 go 5 net n bonee, Yem Anu-
TenbHee BblAepXKa, TeM Bbllle
cTeneHb MUHepanusauun n 3ameT-

Hee CHMXXeHne MaccCbl ocaaKa

CcCHmxaeTtca o 65 % — 40 % u
MeHee; 305/1bHOCTb yBenn4MBa-
etca oo 40 % — 55 %. Ocagok
npeBpallaeTca B paccbinya-
TYH0 Maccy C 3eMIIMCTbIM 3ana-
XOM.

Bblaep>kaHHbIM OCafloK B 3aBU-
CUMOCTM  OT  OOCTUTHYTbIX
CBOWCTB MOXeT ObITb UCMNOMb-
30BaH B KayecTBe oOpraHuye-
CKMX yaobpeHuii NOYBOrpyHTOB
N PEKyNnbTUBAHTOB ANSA TEXHW-
YecKon pekynbTMBaUUM Hapy-

LLUEeHHbIX 3eMeJlb

Moanpouecc Ne 18. KomnoctupoBaHue ocagkoB

HasHaueHue: noarotoBka ocagkoB K uaaneﬁLuemy MCMNoJsib30BaHUO B Ka4YeCcTBe opra-

HMYyeckoro yaobpenus. MNMpu KOMNOCTMPOBaHMM OOCTUraeTcs ctabunusaumns u rymmdukaums

OpraHn4eckux BeLlecTts, obes3apaxvBaHue, CHUKEHNEe BNaXxHOCTN (He meHee, YeMm ao 50%)

M MacCbl OCafka, ylydueHune CbI/I3I/IKO-MeX8HI/I‘-IeCKI/IX CBOUCTB Komnocmpyemoﬁ MaccCbl U

obecneynBaeTcs TOBapHbI BUA.

MpUMEHSAIOT pasnnyHble BapuaHTbl TEXHONOMMIA KOMMNOCTUPOBaHUS:

- BypTOBOE KOMNOCTUPOBaAHUE (Hanbonee 4acTo NPUMEHMNMO);

- TOHHEJIbHOE KOMMNOCTUpoBaHMUE C ﬂpI/IHy,D,I/lTeﬂbHOIZ nogaden BO3Ayxa un ap.
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TexHornorus 6ypTOBOI'O KOMIMOCTNPOBAHUA OCYLLECTBIIAETCA NyTEM CMELLEeHNA ocaKa
N HanolHuTen4q, 6ypTOBaHVIFI 1N BOpoOLLUEHNA 6ypTOB HenocpeactBeHHO Ha nnowagke ¢ Uuc-

NoJsib30BaHNEM MOrpy304HO-Pa3rpy304HON TEXHUKU NNN Cheunanm3npoBaHHON TEXHUKMW.
Moanpouecc Ne 19. Npon3BoACTBO NOYBOrpPyHTOB U3 OcaaKa

HasHaueHue: nonyyeHne Ha OCHOBe Oocajka NOYBOrPYHTOB, PEKYNbTUBAHTOB.

Ocapku, NoAcyLEHHbIE HA MIOBbIX MIloLLaaKax, MexaHNn4eckm ob6e3BOXEHHbIE, a Tak-
)K€ nocne AOMONHUTENbHOW BbIAEPXKKW, UM KOMMOCT CMELLMBAKOT C HEMNOOOPOAHBIM FPYH-
TOM, neckom, Topcom, pasnuyHbiMu gobGaBkamu. [MonyyYeHHyH CMecb NpomnyckatT 4vepes
BMOPOrpoXoT WUnun apyrue yCTPOWCTBa Ansi cenapaumm U OTAENeHNs KpYMHbIX BKITFOYEHUIA.

Mony4yaemble TEXHOMOIMMYECKME XapaKTEPUCTUKN BTOPUYHOW NPOAYKLUUWM COOTBET-

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

HasHauyeHue: CHWXeHne BnaxxHoCTn ocagka Ao 8 % — 35 %, cokpallieHne maccbl no
CpaBHeHUo ¢ 06e3BOXXEHHLIM 0CaAKOM MPMMEpPHO B 4 pa3a, cTabunmsaums ocagka, obessa-
paxxuBaHue, obecneveHme ero n coinydecTtun. NogrotoBka ocagka K ganbHenLWwemy ncnonb3o-
BaHWIO B Ka4yeCTBe OpraHn4eckoro yaobpeHus, buotonnmea nnm NpoBeaeHno AanbHenLwero
npouecca KOHBEPCMM OpPraHMYeckoro BellecTBa B ra3oobpasHoe Tonnmeo (MMponu3 u ap.).

MNMepeyeHb OCHOBHOIO 060pYAOBaHMS Ansi TEPMUYECKON CyLLKW NpuBeadeH B Tabnuue 2.20.

Tabnuua 2.20

TexHonornyeckue xa PaKTepuUCTUKn

O6opynoBaHue KpaTtkoe onucaHune
HaunmeHoBaHne |En. vsm.| 3HayeHne
YcTtaHoBKkM  KOH- | CyliKy ocywecTBnaT 3a cyeT|OctaTtovHas %
BEKTMBHOrO TuUNa|HenocpeacTBEHHOW rnoaayun | BNaXxHOCTb 8-35*

(npAmas cywka) |ObIMOBbIX ra3oB OT CXUraHus |YaoenbHoe aHep-|KOX/Kr

TONMMBa B CyLUIUNbHbIA anna-|ronotpebneHne |Bbina-

pat. OTxogsuwme rasbl nogsep- pPEHHOM

ratoT AOXWUry Unn TwaTenbHON BOAbI

O4YNCTKE 3300-3800
YcTtaHoBKM  KOH- | CywwKy ocywlecTBnaT 3a ne-| OctaTovHas %
AYKTUBHOIO Tuna|pegady Tenna OT HarpeTtoro|BnaXHOCTb 8-35
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TexHonornyeckue XapakTepucTtumkmn

O6opynoBaHue KpaTkoe onncaHue
HanmeHoBaHue |EAQ. nam.| 3HaveHue

(Henpsimasa cyw- | TennoHocuTena (Tepmomacno, |YaenoHoe 3Hep- | KIK/Kr

Ka) neperpetas Boga) yepes CTeH-|ronotpebneHne |Bbina-
KM K ocagky. TennoHocuTenb PEHHOM
HarpeBalT NOCPEACTBOM CXMU- BOAbI

raHums Tonnmea. [ns xopoluen

Tennonepegadn  CyLWUSbHbIN 3550-
bapabaH BpallaeTca 4000 **
KombuHmnpoBaH- |CyLuKy OCyLLeCTBNAT 3a cHeT HeT gaHHbIX

Hble YCTAHOBKM | HEMOCPEACTBEHHOM nogayu
AbIMOBbIX A30B OT CXWUraHus
TONMMBa WM 3a cyeT nepegayu
Tenna oT Harpetoro TEensIoHO-
cutena (Tepmomacrio, nepe-
rpetas BoJa) uYepe3 CTEeHKU

cywmnbHoro bapabaHa

* BepxHee 3HadyeHne — ANns NpUMEHEHUs YaCcTUYHOM TEPMOCYLLIKU.
** HenpsiMaga cyllka B HEKOTOPbIX BapuaHTax TEXHOMOrMM No3sonseT OCyLeCcTBNATb pekynepa-
LM 3HEpPrun MCnapeHHOW Bnaru; B 3TUX Criyvasx aHepronoTpebrieHne cHmkaetcs Ao 2300 kIk/kr

BblNapeHHOM BOAbI.

Moanpouecc Ne 21 CxuraHue ocagka (TepmoyTunusayms)

HasHadeHve: MakcMmanbHoe cokpalleHne obbema ocajka MyTeM OKUCINEHUS BCeW
OpraHn4yeckom YacTn ocagka, nosiy4eHne TenoBon 3HEPTUM.

B Poccun B HacTosilee BpeMsi UCNOSb3YIOT YCTAHOBKU CXKUIAHUS B MCEBAOOXKMKEH-
HOM cnoe necka (M3BecTeH eLle uenbi psa BapMaHToB peanu3aummn noanpoLlecca CxuraHms
n npumeHsemoro obopyaoBaHusi, HO Anst ocagka NCB oHM noka He Hawnn npuMeHeHus B
OTeYeCTBEHHOWN NpakTuke).

Ocapok cxuraeTcs B ropsideM Crioe necka, KoTopbi NCEBO0OXMKAETCS NOCTyNaKLWmnm
B 30HY ropeHus Bo3gyxom. Ocagok B npoLecce NCeBLOOXMKEHNST APPEKTUBHO CMeLLnBaeT-
Cs C neckom, Boda BbICTPO McnapseTcs, a opraHM4YecKoe BeLecTBO okucnsaeTcd. B BepxHen
YacTu neyn, cBOBGOAHOM OT KMMSALLEro Cnosi, NPOUCXoanT AOOKMUCNEHNe B ra3oBon ¢ase. lNMo-

JlydeHHad B pe3ylibTate CXKUraHun4a 3051a ynaBJiMBaeTCA Ha aneKTpocbmanpax, a AbiMOBble
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rasbl OYMLLIAIOTCSA MOKPOW (LLESNIOMHBbIM peareHTOM) UM Cyxon (pykaBHble UnbTpbl) raso-
OYUCTKOMN.

MoTpebHoCTb NoanpoLecca BO BHELUHUX 3HEPropecypcax U ero BenmymHa 3aBuUcsAT OT
coAepXXaHnsa Cyxoro BellecTBa 1 OpraHuku B UICXOAHOM OcafkKe.

CopaeprxaHue opraHM4eckoro BeLLeCcTBa B 30f1€ SABMSETCS BaXXHOW TEXHOOrMYecKom

XapaKTepI/ICTI/IKOIZ W He OOJHKHO MpeBblWwaTth 5 %.

[laneko He BCe onucaHHble Bbille NoANPOLIECChl OKa3blBalOT HENOCPEACTBEHHOE BO3-
AEeNncTBMe Ha amuccun. HYacTb M3 HUX BNUSIET Ha HagexHocTb paboTbl OC, ux pecypco- u
3HepronoTpebneHne, SKOHOMUYECKME MOKa3aTemNu.

B yactn rpynnbl NoANpOLIECCOB OYMCTKM CTOYHbIX BOA HEnocpencTBEHHOEe BO3aew-
CTBME Ha SMWUCCUIO 3arpsA3HSAOLLNX BELLECTB B BOAHble OOBbEKTbI OKasbiBalOT crnepyoLimne
nognpoueccol Ne 6, 8, 9, 11. B yacTtu rpynnbl nognpoueccoB 06paboTku ocagka Ha 3MUCCUN
B BMAe obbema noTeHumanbHbIX OTXOOO0B M MX CBOWCTB OKasblBalOT BO3AENCTBME MOoAanpo-
ueccbl Ne 13, 16, 17, 18, 19.

[na ynobcTBa ganbHENLWero aHannsa gaHHbIM NognpoueccamM nNpUCBOEHbI YCITOBHbIE

obo3HayveHus (cm. Tabnuuy 2.21).

Tabnuua 2.21 — YcnoeHble 0603Ha4YeHns NognpoLeccos

YcnosHoe 060-
HavnmeHoBaHue Tuna nognpotecca
3HayeHune
Guonozauyeckasi oyucmeka
Monnas buonornyeckas o4yncTka BO
MonHas Guonornyeckas o4nCTKa ¢ HATpUUKaumnen BbH
Buonornyeckas ounctka C ydaneHuMem asota  MeTo4OM  HUTpU- bHAO
AeHnTpudmkaymm
Buonornyeckasa ouncTtka ¢ yganeHuem asota u ocgopa (0606LeHHoe bHO®
onpegeneHve)
Buonornyeckaa oynctka ¢ yganeHmem asorta U XMMUYECKUM yaaneHuem BHOX®
docopa
Ouuctka c buonornyeckum yaaneHnem asota n pocgopa BHOB®
Ouunctka ¢ Guonormyeckum yganeHuMem asoTa M BMONOro-XMMUYecKUMm BHOBX®
yoaneHuem docgopa
Jlooyucmka
3epHUCTbIE U ANCKOBbIE PUNBbTPLI/C peareHTaMu ®/OP
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HavmeHoBaHWe Tvna nognpotecca

YcnoBHoe 060o-

3HayeHwue

BruodunbTpsl BD
Buonpyabl Bl

ObeszapaxusaHue
Xrnopom nnu runoxnopuTom KXnlX
[exnopupoBaHue nocne xnopupoBaHus ax
Yo Yo

Obpabomka ocadka
AspobHas ctabunusaums AC
AHaspobHoe (MeTaHoBOE) cohpakmBaHue MC
YNnoTHEHWE U CyLKa Ha UNOoBbLIX Nriowagkax nn
CryLueHVe 1 cyLlKka Ha UroBbIX nnoLwagkax ¢ rioKynsHToOM nneo
KomnocTtupoBaHume 06e3B0OXEHHOIoO ocaaka KO
TepMunyeckasa cyLuka TC
CxuraHue CX

Pe3yanaTb| aHann3a AaHHbIX MoJTy4YeHHbIX aHKeT Mo NMPUMMEHEHNIO OCHOBHbLIX TEXHO-

norun Ha OC NCB npuBegeHbl B Tabnuue 2.22.

Tabnuua 2.22

Honsa ana rpynn OC ¢ pasnuyHon MMM, % *
[NokasaTtenu Gonee 100-300 MeHee B LLEMOM Mo
300 Tbic. M¥/cyT |  ThiCc. M¥/cyT | 100 Tbic. M3/cyT | BCeM rpynnam
OObuiee konn4ecTBo OOBLEK- Bcero 200 ep.
TOB, MO KOTOPbIM YYTEHbI
JaHHble 20 en. 30 en. 150 ep.
Ob6beKkTbl C COOPYXEHUSAMU
BMONOrM4eCcKon OYNCTKI 100 96,7 100 99,5
B ToM uucne obbekTbl, Ha
KOTOPbIX obuonoruyeckas
OYMNCTKa OCYLLEeCTBMSETCS B
a’poTeHKax 100 100 95,6 96,7
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[NokasaTenu

Hona ana rpynn OC ¢ pasnuyHon MMM, % *

bonee

300 Tbic. M3/cyT

100-300

Tbic. M3/cyT

MeHee

100 Tbic. M%/cyT

B LieSIoM Mo

BCEM rpynnam

B Tom uncne obObekTbl, Ha
KOTOPbIX ounonormnyeckas
OYMUCTKa OCyLLEeCTBNseTCs B

dnocmnbTpax

3,3

OO6beKkTbl, Ha KOTOPbIX NpK-
MeHsAeTCs ydaneHue asoTa

(TeXHOJ'IOFI/IFI HUTPU- OEHUT-

pudourkaumm)

20

16

14

15

O6beKTbl, Ha KOTOPbLIX MpuU-

MeHsieTca gedocdataums

10

10

8,5

OObeKkTbl, wumMmewLwne pao-

OYMCTKY

20

29

31

29,6

O6beKkTbl, HA KOTOPbIX OCYy-
LuecTengaeTcs YO-

obe33apaxuBaHue

25

30

18

20,5

OObeKkTbl, UmelLne obes-

3apaxunBaHue Xjo0pom

35

32

28

29,3

OOGbeKkTbl, Ha KOTOpPbLIX OCY-
wecrensetca  obeszapaxu-

BaHMe r’mnoxropuTomMm HaTpud

30

22

24

24,3

O6beKkTbl, HA KOTOpbIX OCYy-
LecTenseTca obessapaxu-
BaHWE HEXIOPHbIM peareH-

TOM

3,0

OObeKkTbl, Ha  KOTOPbIX

He npousBoguTcs  obessa-

paxvnsaHue

10

16

26

22,9

O6beKTbl, HA KOTOpbIX OCYy-
LiecTBnseTcs aspobHas

cTtabunmsayusa

20

16

24

22,4
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Hona ana rpynn OC ¢ pasnuyHon MMM, % *
[NokasaTenu Gonee 100-300 MeHee B LIeSIOM Mo
300 Tbic. M¥/cyT | Thic. M¥cyT | 100 Tbic. M3/cyT | BCeM rpynnam
OO6beKkTbl, Ha KOTOPbIX OCY-
LLleCTBNSiIeTCA aHa’pobHoe
cbpaxmBaHune 35 13 8 11,5
OOGbekTbl, Ha KOTOpPbLIX OCY-
LLLeCTBNSETCA MeXaHUYeckoe
ob6e3BoXMBaHMe ocaaka 80 71 31 41,9

* I'Ipm ncnonb3oBaHNN HECKOJIbKUX albTepPHaTUBHbIX TEXHOMNOMN Ha OObEKTE OH y4nTbiBarica B

aHanmse c y4eToM AOSN KaXkgon M3 TexHonornm B oowem obbeme obpabaTtbiBaeMbiX CTOYHLIX BOL.

MpoaenaHHbl aHann3 ob6bEKTOB, NO KOTOPbIM BbINN 3anofIHEHbI aHKETbI, NO3BONSET
caenatb cnegyoune BbIBOAbI:

- Ha BCeX, KpOMe OfHOro, obbeKkTax, SKCNNyaTUPYHTCA COOPYXEeHUs BMONorn4eckon
OYUCTKN;

- BCEro 6 U3 HMX peanunsoBaHbl N0 TEXHOMNOrMM BMoPUNLTPOB, NPUYEM BCe MO yCTa-
peBlwen TexHosnormm (webeHodHaa 3arpyska). 1o AaHHbIM YNEeHOB TeXHUYecKkon pabouyen
rpynnel, Ha OC MeHbLUen NPoM3BOaUTENTLHOCTUN (HEe OTHOCALLMXCS K |- KaTeropuu) gaHHas
TEeXHOMOors npeacTaBreHa CyLWeCcTBEHHO LINpeE;

- meHee 10 % M3 HMX MCMONb3YHT COBPEMEHHbIE TEXHOMOrMK, obecnevnBaroLimne yoa-
neHuve asota u pocdopa. TeHAeHUUS K yBenmyeHuto aTon gonu ¢ ysenunderHmnem Ml ectb, HO
He NpuMHUMnuanbHas;

- okono 30 % 06BHLEKTOB MMEKOT COOPYKEHNA LOOUYMCTKM OT B3BELLUEHHbIX BELLECTB, Of4-
HaKO COrnacHoO aHanuay aHkeT (pa3gen) a¢deKTMBHOCTb NoAaBnALWero 60MbWMHCTBA 3TUX
COOPY>XEHUN OYEeHb HU3Kas;

- akonornyeckn 6esonacHoe Y®-obessapaxuBaHue onepexaeT B CBOEM pPa3BUTUM
TEXHOMOorMM yaaneHus asota u gocdopa, gocturHyB 20 % oT obuiero konmyecTBa oObek-
TOB;

- HanbBonbLWNIK NPOrpecc AOCTUTHYT B Nepexone Ha MexaHn4eckoe 06e3BoXMBaHME —
ero npumeHsiloT cbille 40 % Bcex 06bekToB U 75 % OC c MM cebiwe 100 Thic. M3/cyT (oa-
Hako, criegyeT OTMETUTb, YTO JaHHas CTaTUCTUKA He COAEPXUT MHpopMaUmn O CTeNeHu pe-
anusaumm MexaHu4yeckoro o6e3BoXxuBaHus);

- cTabunusaums ocagka (aHaspobHoe cbpaxuBaHue n aspobHas ctabunusaumd) uc-

nonb3dyeTtca Bcero Ha 1/3 obbekToB, Npu 3TOM Ha 2/3 OT 3TOr0 KONMYecTBa NPUMEHSAETCS
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Mano3ddEKTUBHbIN N 3JHEProeMkur MeToa aspobHonm crtabunusaumn. Ha 6onbluMHCTBE
OOGBHEKTOB COOpPYXEHUs aHadpOobHOro cbpaxmBaHMa WUCNOMb3YHTCA HEIPAEKTUBHO UMM
He JKCnyaTupyoTCs.

Hu Ha ogHOM 13 O06bEKTOB, MO KOTOPbLIM ObINW MpPUCNaHbl aHKeTbl, HEe NPUMEHSAIOTCSA
crneumanbHble TexHonorum o4YncTkm FCB OT TEXHOreHHbIX 3arpsi3HEHUN (TSKerbIX MeTarnnos,
CIAB, HedTenpoaykToB, eHonos). Takke, N0 AaHHLIM 3KCNepToB — 4neHoB TP, oTcyT-
CTBYET MHopMaLms 06 MCNOMNb30BaHUN TakUX TEXHOMOMMA Ha Apyrnx obbekTtax. To xe ca-
MO€ OTHOCMUTCSl K pacTBOPEHHbIM MWHeparnbHbIM 3arps3HeHnsM (xnopuapl, cynbdartbl, 06-
Lag MMHepanuaaums).

Mo AaHHbIM 3KcnepToB, BOMbLUMHCTBO MPOEKTOB, pa3paboTaHHbIX 3a nocregHue 15—
20 neT, cogepxat nHpopmaumo 0 TOM, YTO OHU NpegycmaTtpmsatoT ouncTtky 'CB go Tpebo-
BaHUN pblboxossncTBeHHbIX MOK. OgHako aTa nHdopmaums He MMeeT OTHOLLEHUS K pearb-
HbIM BO3MOXXHOCTAM MPUHATBIX B NPOEKTax TEXHUYECKUX pelleHui U ABNAeTCA Nulb OAHUM
n3 HeraTMBHbIX nocneacTeum npeabsiBreHns Hepeanuayembix TpeboBaHui
(cm. pasgen 1.2.3). Kak nokasaHo B pasgerne 3, akTbl BbiNosHeEHUs TpeboBaHnn pbIBoOXO-
3anctBeHHbIX MK (He N0 HECKONbKMM NoKasaTensam, a No BCEMY NEPEYHIO KOHTPONUPYEMbIX
rnokasaTeremn) B pearnibHOCTW OTCYTCTBYHOT.

BaxxHbIM acnektoM o6paboTaHHbIX OaHHbIX SBMSETCA UX NPeacTaBUTENbHOCTb B Ya-
cTv amnanasoHa [I1, He oTHocsAwerocs K |-n KaTeropum NPUPOLONONb30BaHUSA B TEPMUHONO-
rmmn 219-d3. Paccbinka aHkeT 6bina agpecoBaHa ob6bekTam, KOTOpbIE AOMKHbI NOANACTb Nog
I-t0 KaTeroputo (NOCTynrneHne CToYHbix Bog cebiwe 20 Tbic. M3). Hapsay ¢ Takumu ob6bekTamm
ObIN10 NONyyYeHo onpeaeneHHoe YNCO aHKeT Mo O6bekTaM MeHbLUEN NPOU3BOAUTENBHOCTH.
B aHanu3 Gbinv BKINOYEHbl 06 LEKTLI C MPOU3BOAUTENBHOCTLIO CBbILE 5 ThiC. M3/CyT.

Cpeamn OC I'CB, oTHocAwwmxca Ko |- kaTeropmm, MOXHO BblAENUTb YETbIPE OCHOBHbIX
rpynnbl (MO 3KCNEPTHLIM AaHHbIM YneHos TPI):

- CoopyeHusi ¢ bruodunbTpamu, NOCTpoeHHble B 50—-60- e rogbl;

- COOPY>XEHMS C adpOTEHKaMM, aHanNorn4yHble No TEXHOMOrMM N KOHCTPYKLUUN NPUMEHS-
eMbIM Ha 6onee KpynHbiX 06bekTax;

- COOPYXXEHMSA C KOMMAaKTHbIMW YCTaHOBKaMu (3aBOACKOrO WU3rOTOBIIEHUS), NOCTPOEH-
Hble B 1970-e n 1980-e roabl;

- HOBblE COOpPYXXEHUS, NOCTPOEHHbIE 3a nocrnegHne 20 neT no 6onee unu meHee co-
BPEMEHHbBIM TEXHOSOMNSAM.

3HaunTenbHas YacTb COOPYXEHUn 1-3 nepeyvncrneHHbIX rpynn Bbiwfa M3 CTPOSA no

Nnpu4YnHaM KornbmMaTtaunn 3arpy3ku 6I/10C*)I/1ﬂbTDOB N OTCYyTCTBUA Heobxoanmoro PEMOHTa.
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CocTtosiHne 1 pe3synbTaThl paboTbl HOBbLIX COOPY)XEHUI BECbMa pPasfnnYHbl, TaK Kak Cy-
LWEeCTBEHHas WX [Oonsi MOCTpoeHa MO MpoekTam, cogepXawum rpybble owmbku, nmnbo

He obecnedeHa Hagnexatuen akcnryaTaumnen.
2.1.3 BcnomoraTtenbHoe npupoaooxpaHHoe obopyaoBaHue ans OC 'CB

Mockonbky ocHoBHoe npoussoacteo OC MCB ocywecTBngeT npoLecc OYMUCTKA CTOM-
HbIX BOZ, HanpaBneHHbIA Ha CHUKEHME AMUCCUIA OT NOCeneHn B BOAHbIE OOBbEKTbI U NOYBbI,
TO K KaTeropum BCromoraTtenbHoOro obopyaoBaHus OTHocUTCA obopyaoBaHue Ans nNpenoT-
BpaLLeHNa SMUCCUN B aTMocepy.

MHdpopmaumna no Hambonee anpobupoBaHHOMY B YCroOBUAX OYMCTKM BbibpocoB OC

"CB obopyaoBaHUIO Ans O4UCTKM ra3oBbiX BbIOPOCOB nNpuBegeHa B Tabnuue 2.23.

Tabnuua 2.23

O6opynoBaHue KpaTtkoe onucaxue TexHonornyeckne xapakTepucTukn

Ancopbepbl 3arpssHsaowme BewecTBa norno-|Yaanewue cepoBogopoaa Ha
waTesa  cneumanbHbiMu - copbeH-| 85 % — 98 %.
TaMmn (Kak npaBuio, akTUBHbIM Yr- |10 TEXHUKO-9KOHOMUYECKOWN Lere-
nem), pacrnosfioXXeHHbIMM B aAcop-|Co0Opa3HOCTM OrpaHnyeHbl cpepn-
bepax. [llo mepe 3apaboTkum cop-|HUMKM pacxogamu BblGpocoB (OO
GeHT 3ameHsAT Ha HoBbl. MoryT|10 Tbic. M3/4).
NPUMEHATBCA B CaMblX pasHbIX | QNeKTpoaHeprusa He TpebyeTcs.
MacwTtabax, HaunHasa co BcTaBkn B|Cpok cnyxbbl agcopbeHTa — 0,5—
KaHann3aumoHHbIN Konogel, 2 roga

BuodunbTpbl 3arpsasHaowme BewectBa copbu-|YaaneHue cepoBogopoaa Ha
pyloTca M okucnarTca ounneHkon, |90 % — 99,5 %.
passuBaowWencs Ha noBepxHocTu |lMNoTpebneHne 3NEKTPO3HEPrM
3arpy3oudHbix matepuanos. 3arpys-|0,5-2 BT-u/m3.

Ka MPUPOAHOIO  MPOUCXOXOEHMUS
(kopa, Wwena) nepuoauyeckn 3ame-
HsieTcs. [onMmepHas nopuctas 3a-
rpyska MOXeT pereHepvpoBaTbCs

OT HaKonmneHna cepbl

YHuBEpcanbHO NPUMEHUMbI
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O6opynosaHue

KpaTkoe onuncaHue

TexHonornyeckune XapaKkTepucTtmkn

MNnasmo-
KaTanutuyeckme

YCTaHOBKM

B nnasmoxmmmnyeckom peakTope
rasoobpasHble BellecTBa, Npoxoasd
30HY BbICOKOBOSIbTHOIO paspsiga B
rasopaspsiaHbIX svenkax u B3ammo-
AENCTBYA C MPOAYKTaMWU 3neKkTpo-
CMHTEe3a, paspyLllalTcs U nepexo-
AsT B 6e3BpeaHble COeANHEHUS yr-
nekucrioro rasa u Bogbl. CuHTE3n-
pyembli B ra3oBOM paspsige nnas-
MOXMMMWYECKOro peakTtopa O30H Mo-
nagaeT Ha KaTtanusaTop, rae cpasy
pacnagaeTcsa Ha aKkTMBHbIN aTo-
MapHbIM U MONEKYNSAPHbIA KUCIIO-
pog. OctaTkm 3arpsasHsWmUX Be-
LecTB (aKkTuMBHble paauKanbl, BO3-
OyXOeHHble aToOMbl M MOREKynbl),
He YHUYTOXEHHbIE B MNIA3MOXMMMU-
4YeCKOM peakTope, pa3pyLuarTcs Ha
KaTanu3atope 6narogaps rny6oko-

MY OKMCIEHMIO KMCIOpOoaoM

0,5-10 B1-u/m3.

YpaneHve  cepoBodopoda Ha
90 % — 99,5 %.

YHuBeEpcanbHO NPUMEHUMbI

Menkogucnepc-
HOe pacnblfieHne
aesogopuvpytoLe-
ro cocraBa

CoBOKYNHOCTb CMecu 3(MPHbIX Ma-
Cen N opraHN4yecknx CoeanHEeHUNn,
N3BIIEYEHHbIX M3 pacTeHuih, B3au-
MOAEeNCTBYeT C BewecTtBamu, 00-
nagaroLlwmMmmn 3anaxamu, 1 pasnara-

eT X

[MpMMeEHSTCA Ha OTKPbITbIX MNIIO-
lWaakax ans 6opbObl ¢ 3anaxamu oT
COOPYXEHUN OYUCTKM CTOYHbIX BOS,
obpaboTkn ocagka.
AP DHEKTUBHOCTL

Ha  npakTuke

onpegensieTca 4acTtoTon kanod

HaceneHmna Ha 3anaxu

2.1.4 TeKywue ypoBHM NoTpebneHus pecypcoB U NnponsBoaCcTBa BTOPUYHOMN

npoaykuum Ha OC 'CB

Kak oTme4eHo B pasgene 1, OCHOBHbIM CbIpbeEM ABMIAKTCA CTOYHbIE BOAbI noceneHunn.

B kauectBe notpebnsiemoro cbipba (B TPAOULMOHHOM MOHMMaHUK) paccMaTpuBaloTCa pea-

reHTbl U pacxodyemble maTepuansbl (3arpyska dounbTpoB U T. n.). MNpn 3ToM Ha GonbLIOM KO-

nn4yecTeBe 06BHLEKTOB HE NCNOJIb3YIOTCA HU peareHTbl, HX 3arpy3ka.
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[aHHble No AnanasoHy pacxoda Cbipbsi, MaTepuanoB n aHepropecypcos Ha OC CB

npuBedeHbl B Tabnuue 2.24, AaHHble MO BbiXody MOMYnpoAyKTOB, MOBOYHbLIX MPOAYKTOB,

9HepropecypcoB — B Tabnuue 2.25.

Tabnuua 2.24

Pacxog Ha 1 T npoayKkumm
HaumeHoBaHue En. uam. (1 m® ounLLLEeHHOW CTOYHON BOAbI)
MUHUMAanNbHbIN MaKcMManbHbIn

1. MNMocTtynarowas cTtoyHasa Boaa m3 10* 1,0*
2. PeareHTbl na yganeHusa gocdgopa Kr **
2.1. Ha ocHoBe xenesa 0 0,015
2.2. Ha ocHoBe antoMunHus 0 0,08
3. PeareHTbl Ans 06e3B0OXMBaHNA ocaika Kr
3.1. OpraHuyeckme  MNOSIUINEKTPONNUTLI
(CbnoKynsiHTbI) 0,0005 0,002
3.2. Xnopwuga xene3sa (ll) 0,007 0,018
3.3. N3BecTb raweHas Ca(OH): 0,03 0,1
4. 3arpy3ka (necok) ona unbTpoB J0- Kr
OYMCTKM 0 0,025
5. QHepropecypcbl ***
5.1. OnekTpoaHeprus KBT-u 0,15 1,0
5.2. Tonnmeo (Mnn TennoBas SHEPrnd) | Kr yCroBHOro

Tonnuea 0,01 0,07

* bes yyeTa nHgusmuayanbHbix ocobeHHocTen H6anaHca, ¢ yobinblo YacTn pacxoga (06e3BoXeH-
HbI 0CafoK) M AONOMHUTENbHBIMKM pacxofamMu (peareHTbl, BOAONPOBOAHAs BOAA). DTN MacCoBble
NMOTOKWN He npeBbiwatoT 1 % OT pacxoga CTOMHOW BOAbI.

** [laHHble NpUBEAEHbI MO pacxody AEUCTBYIOLEro anemMeHTa (kenesa unu aniomMmumHus). Pacxoq
TOBApPHOro peareHTa onpeaenseTcsi Kak ero KOHKPEeTHbIM XMMUYECKMM COCTaBOM (4ONen anemMeHTa),
Tak M KOHLEHTpaumen BewecTsa.

*** OueHnBasi 4aHHble, cneayeT yuYnTbiBaTb:

- B3aMMO3aMEHSIEMOCTb 3HEPropecypCcoB: TEMNOBas 3HEPrus B BUAE napa wUnu ropsiyen Bofbl,
Kak npaBuno, noTpebnaeTcs npu HanMyYnm BHELHEro UCTOYHMKA TennocHabXeHus, Ha obObekTax C
MUHN-TOC noTpebneHne BHELUHNX HEANEKTPUYECKNX PECYPCOB MOXET ObITb BbILLE U T. M.;

- 0YeHb 60MbLUY 3aBMCMMOCTb NOTPEBNEHNsT 3HEPropecypcoB OT KIMMaTUYECKMX YCIOBUA pac-

MoJioyKeHuda obbekTa.
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Tabnuuya 2.25

HanmeHoBaHune Ea. nam. Bbixog Ha 1 T npoaykuuu

(1 M3 OuYMLLIEHHOW CTOYHOM BOAbI)

MUWHUMAanbHbIN | MAKCUManbHbIN

1. YoobBpeHune 13 ocagka CTOYHbIX BOA | Kr (pakTnyeckom

BNaXXHOCTHN) 0,4 1.4

2. KomnocT 13 ocagka CTOYHbIX BOA Kr (dpakTnyeckom

BNaXXHOCTH) 0,3 0,6
3. AnekTpunyeckas aHeprms KBT-4 0 0,006
4. Tennosas aHeprus K[>k 0 15

2.2 O4yncTKa NOBEepPXHOCTHbLIX CTOYHbIX BOA

2.2.1 TexHonornyeckasa cxema npouecca OC NCB

B cnpaBo4yHMKE He paccMaTpuBaOTCS COOPYXKEHUS Ha obbekTax rmaporpaduyeckon
CeTU HaceneHHbIX NMYHKTOB, a Takke OpraHM3aunoOHHO-TEXHUYECKME MEPONPUATUS NO CoKpa-
LLeHnto 3arpsdHeHHocTH MNCB, He OTHOCALLMECS K X OYMCTKE.

CoBoKynHocTb npumeHsieMblx TexHonormn OC [1CB HeBO3MOXHO CBECTU K OAHOWM
00O06LLIEHHON TEXHOMOMMYECKON CXeme, OHWM BeCbMa pas3HooOpasHbl: OT MPOCTENWNX [0
CMNOXHbIX MHOrOCTyneH4aTbIX. M Te u gpyrne moryT BknodaTb B cebs kak obsizaTenbHble, Tak
N HeobsiI3aTenbHbIE NOANPOLECCHI (ONUMOHanbHbIE MO0 anbTepHaTUBHbIE).

Mpouecc BbiNnageHna aTMOCKEPHLIX OCaAKOB HOCUT BEPOSTHOCTHbIM xapaktep. [Npwu
3TOM A0OXOEBOW CTOK XapaKTepu3yeTcsl Ype3Bbl4alHON HEeCTaLMOHAPHOCTbLIO, Kak No pacxo-
AaM, Tak 1 3arpsAsHALWMM KOMNOHEHTaM, KOHLEHTpauusa KOTOpbIX B TEYEHNE OOHOro A0XASA
N3MEHSIeTCA B CaMblX LUMPOKMX npegenax. MoaTtomy BakHEMLWWMM BOMPOCOM TEXHOMOrmu
ounctkm NCB gaBnsaeTca ycpeaHeHne pacxoda U coctaBa CTOKOB nepen nogayen Ha OvnCTKy.
B cBa3u ¢ aTum B kayecTBe obsasaTenbHoro anemeHta B coctaB OC [1CB BkntovaloTCcs co-
OpPYXXEeHUs1 4Nsl perynnupoBaHns pacxoda v ycpeaHeHust CocTaBa CTOYHbIX BOA.

B 3aBMCUMMOCTM OT NpUHUMNA perynmpoBaHns CTOYHbIX BOA, NO4ABAEMbIX Ha OYUCTKY,
ouncTHble coopyxenus NCB pasgensatoTcs Ha ABa Tvna:

- HaKONUTEnNbHbIE, C PErynMpoBaHMeEM CTOKa No o6bemy;

- NPOTOYHbIE, C PErYNINPOBAHMEM CTOKA MO pacxony.

B HacTosilwee Bpemsi B npaktuke ounctkm NCB HaxogsaT npumeHeHne oba Tmna co-
opyxeHui. Mpn 3TOM COOpPY>KEHUA HAKOMUTENBbHOrO TUna Hanbonee NOMHO COOTBETCTBYIOT
aencreyowen B Poccurckon depepauumn 3akoHogaTeNbHON U HOPMATUBHO-METOANYECKOM
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0a3e npoekTupoBaHudA, a Takke obecneumBaroT Gonee BbICOKMM U CTabUNbHLIN 3FEKT
ounctkm lNCB OT OCHOBHbIX 3arpsi3HAIOWNX KOMMOHEHTOB — B3BELUEHHbIX BELLECTB U
HedTeNPOaYKTOB.

Ha 6onbwmnHcTBe npumeHsieMmblx OC He ouunwaeTtca Becb 06bem cobupaembix MNCB,
TaK Kak 9TO OYEHb CYLLLECTBEHHO YBENMMYUIIO Bbl CTOMMOCTL COOPYXKEHUN.

Ha O4MCTHBIX COOPYXXEHUSIX HAKONUTENBHOrO TUNa perynmpoBaHne pacxoda u ycpea-
HEHWe cocTaBa CTOYHbIX BOA, MOAABaEMbIX Ha OYUCTKY, NPOU3BOAUTCSA B aKKyMyIMpyoLLEM
pesepByape. [Npn 3anonHeHMn pesepByapa NOCTyNaloLWmMi NOBEPXHOCTHBIA CTOK Yepes pas-
AenuTenbHY0 Kamepy HanpasnsieTcss Ha cbpoc 6e3 ounctkn. B atom Tune OC obecneynBa-
eTcsa npuem B akKyMynupyloLWWA pesepByap W nocreayollee oTBeaeHne Ha rnybokyto
O4YUCTKY BCcero obbema CTOKOB OT YaCTO NOBTOPSIOLMXCA MarlOMHTEHCUBHbIX A0XAEN, a Tak-
Xe Hambonee KOHUEHTPUPOBAHHOW, HayanbHOW, YaCcTU CTOKA OT BbICOKOMHTEHCUBHbIX (NNB-
HeBbIX) goxaen. MNpu aTom B BOAHbLIN 0O6bEKT 6e3 04NCTKM cOpacbiBaeTCA HaUMMEHEE KOHLEH-
TPMPOBaHHAsi YCNOBHO YMCTasa 4YacTb CTOKa, hopmupyroLlerocs B nocrneaHen ase BbICOKO-
WHTEHCUBHbBIX (FTMBHEBbIX) AOXOEN.

Ha coopyXeHunsax NpoToYHOro Tvna perynupoBaHue pacxoga [CB (6e3 ycpeaHeHus
COCTaBa) OCYLLECTBMASAETCSA TOMbKO B YaCTU OTCEYEHUSI MaKCMMarnbHOro 3Ha4YeHus1 pacxoaa,
KoTopbIn MoXeT ObITb nogaH Ha OC. 3To ocywecTBnseTcs B pasgenuTernibHoM Kamepe
(nmBHecBpocC), ycTpanBaemMon Ha noaBoasdLlemM Konnektope. [1o 4OCTUXKEHUS MaKCUMarnbHO-
ro pacxoga Ha OYUCTKY HanpaBnseTCcsl CTOK C NEPEMEHHbIM PacxXxo4oM OT BCEX OOXOEWN C ne-
pVUOOOM OAHOKPATHOro MnpeBblleHns MHTeHcMBHOCTU B npefenax 0,05-0,2 roga, a Takke
4YacTb CTOKa C NEPEMEHHBIM Pacxo4oM OT LOXAEW C NepuoAOM OAHOKPaTHOrO NPEBbILLEHMUS
nHTeHcmBHOCTM Bonee 0,2 roga. Becb pacxog NCB cBbile MakcMmManbHOro 3Ha4veHusa cbpa-
cbiBaeTca 6e3 ounCTKn. BaHO OTMETUTb, YTO B BOAHbLIN OOBLEKT ©e3 OYUCTKM MocTynaet
npeobnagatouiasl YacTb CTOKa OT MHTEHCUBHBIX JIMBHEBbLIX AOXAEN C MaKCMMarbHbIMWU pac-
Xo4amu 1, Kak NpaBuo, HanbonbLlen KOHUEHTpaumnen 3arpasHsoWwmnxX BewecTs. 1o 0bbsac-
HAETCA TeM, YTO HanbonNbLUMIN pacxod OCagKkoB BO BPEMS NMBHSA XapaKTepeH B €ro Hadvane,
Koraa OH CMbIBaeT MakCMMalsibHOE