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BBeneHune

Hacroawwn cnpasouHnk HAOT sBnaeTca AOKYMEHTOM no craHaapTtusauum, paspabo-
TaHHbIM B pesynbTare aHanmaa TEXHONOTUYECKUX, TEXHUYECKMX U YNpaBreHYECKUX peLle-
HWI, NMPUMEHSAEMBIX MPU OYUCTKE CTOYHbIX BOA LIEHTPanmn3oBaHHbIX CUCTEM BOA0OTBEAEHMWS

NMOCEeneHN 1 FOPOACKMX OKPYroB.
Kpatkoe coaepxaHue cnpaBoyHuka HOT

BeepeHme. Bo BBeaeHUM npuBeseHo KpaTkoe copepxanue cripasoyvnvka HOT v o6-
30p HOPMAaTMBHbBIX MPABOBbLIX AO0KYMEHTOB, MCMOMb30BAHHBLIX MPK €ro paspaboTke.

MNpepucnoBue. B npeancnoBun ykasaHa uenb pas3pabotku cnpasouvHuka HAT, ero
cTaTyc, NMpaBOBOM KOHTEKCT, OMUCaHWE KOHKPETHLIX MpobneM, peluaeMbiX CrpaBOYHUKOM
HAT, onucaHne npoueaypbl CO34aHUA B COOTBETCTBUM C YCTAHOBIEHHBIM MOPSIAKOM, a Tak-
€ NOpPSAOK ero NPUMEHEHNS.

O6nactb NnpuMeHeHuA. B pasgene npusoanTca getanuaaumsa obnactm npyuMeHeHus
HOT, Ha KoTopyto pacnpocTpaHsieTcs gencTBue cnpasovHvka HAT B cooTBeTcTBUM C Aeu-
CTBYIOLMM 3akoHogatenscTtBoMm. OnpeaeneHa rpaHvua OTHeCeHUs Kk obnactun npuMeHeHus
OUMCTHBIX COOPYKEHUN, MPUHMMAIOLLMX KaK CTOYHbIE BOAbI MOCENEeHUN (Yepes LeHTpannso-
BaHHYl0 CUCTEMY BOJAOOTBEAEHUS), TaK U CTOYHbIE BOAbI OOBEKTOB, HA KOTOPLIX OCYLLECTB-
NSAETCS NPOU3BOACTBO NPOAYKLMM UK OKa3aHue YCnyr (Hanpsamyo).

Pasgen 1. B nogpasgene 1.1 onucaHbl pasnuyHble acnekTbl 06pasosaHus u oTeeae-
HUSA CTOYHBIX BOJ LIEHTPanM30BaHHbIX CUCTEM BOAOOTBEAEHWUA NoceneHun (ganee B 0606-
LEHHOM MOHUMaHMMN UMEHYIOTCH MPOCTO CTOYHbIMM Bogamu). lNokasaHo, 4To Ha obbekTax
MOAOTPACHN OCYLLECTBIAETCA OYMCTKa ABYX MPUHLMNWANBHO Pa3fYHbIX NMOTOKOB CTOYHbIX
BOA. CMECU XO35MCTBEHHO-ObITOBBIX U MPOU3BOACTBEHHbBIX CTOYHBLIX BOA (FOPOACKME CTOYHbIE
Bogbl, FCB), a Takke noBepxHOCTHbIX cTouHbIX Bog (MCB). Mpueeaera nHdopmaumsa o6 ne-
TOYHMKax 06pa3oBaHMs U CUCTEMAX OTBEAEHUSI CTOYHbIX BOA, dakTopax, BMUSIOWMUX Ha KO-
JINHECTBO CTOYHBIX BOZA, TEHAEHLMM MHOMOMETHEN AMHAMUKN NPUTOKa Ha OYUCTHbIE COOpY-
XEHWUs1, O NoKa3aTernsx N BENMUMHaxX 3arpsisHEHHOCTU CTOYHbIX BOA W €€ 3aBUCUMOCTU OT UC-
To4HUKOB cbpoca, 0 hakTope HEPaBHOMEPHOCTU MPUTOKA U CneumdurKe KOHTPONA nokasaTte-
nen pacxoga v 3arpsa3HEeHHOCTU.

B noapasanene 1.2 kpaTko U3NOXeHb! 3a4a4m U METOAbI OUMUCTKM CTOYHbIX BOJ, TEXHO-
NOrMYEecKMe 1 SKONOrMYECKUE acnekTbl Pas3BUTUA MOZOTPACIM OYMUCTKM CTouHbIX Bog B CCCP
n Poccum, nokasaHa cneupdmka nogoTpacnm ¢ Touku 3peHus metogonorum HAT.
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B nogpaszene 1.3 nokasaHa BefyLias posb NoaoTpacnv B 3almTe BOAHbIX 0ObLEKTOB
OT HeraTyMBHOro BO34EUCTBUS MOCENEHWA Ha BOAHbIE 0OLEKTLI.

B nogpaszene 1.4 npueeneHa obwas wHdopmaums no noaoTpacnu, B TOM YUCneE:
pacnonoXxeHne n macliTabbl NoJoTpacny, opraHn3aumMoHHbIE N 3KOHOMUYECKMe OCHOBbI pa-
60TblI NOJOTPacnM, 3KOHOMUHYECKOE MOMOXEHNE NPEANPUATUN, NPUBEAEHBI faHHbIE NO KOMK-
4YecTBYy NPeAnpUsSTUN 1 06beKTOB, Noanagarowmx nog obssarensHbi nepexoa Ha HAT v no-
Ny4EeHME KOMMMEKCHBIX paspeLleHui, a TakKke MMELWMX npasBo JoBpoBOMbHO Npucoesm-
HUTLCA K HOPMUPOBAHUIO NO TEXHOMOIMYECKUM MOKa3aTensm.

MpueeaeHbl AaHHbIE NO 06beKTaM NoAOTPAaCHMU, NONyYeHHbIe NyTeM aHKeTUPOBAHWS:
no NPON3BOAUTENBHOCTU, CPOKaM SKCrryatauum, NpousBOAUTENBHOCTW, Harpyske Mo CToY-
HbIM BOAAM, 3arpsi3HEHHOCTM NOCTYNAaLWMX CTOYHbIX BoA. B nogpasaene 1.5 BBegeHs! rpa-
Aaumm o6beKkToB NOAOTPACHN MO NPOU3BOAUTENTBHOCTU.

B nogpasaene 1.6 npuBefeHbl faHHbIE MO 3HEPro- U pecypconoTpebneHnto nojoT-
pacnu, B TOM Y1cne no AaHHbIM aHKETUPOBaHUS.

B noapasaene 1.7 onucaHbl 0COBEHHOCTU YCNOBUA MoAepHM3aUun 06bEeKToB NOAoT-
pacnn, B nogpasgene 1.8 — cuctemHble npobrembl  OTpacnM  BOAOMNPOBOAHO-
KaHanM3aumMoHHOrO X035UCTBa B LIENIOM U NOAOTPACHM OYUCTKM CTOYHbIX BOA B 4aCTHOCTW.
OnpepneneHa ocHoBHas 3agada gaHHoro crnpaBodHuka HOT: obecneunTs npeabsasneHne ao-
CTWXKMMbIX HOPMATMBOB K OYUCTHBIM COOPYXEHUSM U AOCTUXKEHWE HanbOoNblUEen 3SKOMoro-
3KOHOMMYECKOW 3PPEKTUBHOCTY MPUMEHAEMBIX TEXHOOMUNA.

Paspen 2. B nogpasgene 2.1 npvBeaeHoO OTAENbHOE OnvcaHve Aasaguatv Of4HOro
noanpoLecca, U OCHOBHOIO NpUMeHsieMoro o60pyaoBaHNS As OYUCTKMA FOPOLCKUX CTOYHBIX
Bog, MpvBeaeHsl pesynbTathl aHanuaa AaHHbIX ABYXCOT aHKeT Mo NPUMEHEHUIO OCHOBHbIX
NOAMPOLECCOB OYUCTKN TFOPOACKUX CTOYHbIX BOA. OnmcaHo BcnomMoraTesflsHoe MpUPOoAOo-
oxpaHHoe obopyaosarme. MprBeaeHa nHhopMaumsa No TEKYLLMM YPOBHSAM NoTpebneHns pe-
CYPCOB 1 NPOM3BOACTBA BTOPUYHOM NMPOAYKLMM.

B nogpasnene 2.2 npvBeaeHo aHanorMyHoe onuvcaHve apeHaguaTty nognpoLeccoB 1
COOTBETCTBYHOLLEro oGopyAoBaHUs AN MOBEPXHOCTHBIX CTOYHbIX Bog. JaHa umetollascs
UHdopMaLms No oBbeKkTam 3TOW YacTu NMoAOTPacnu, TEKYLUMM YPOBHSM noTpebneHus pe-
CYPCOB U NPOU3BOACTBA BTOPUYHOWN NPOLYKUMM Ha OOBLEKTaX OUYMUCTKN MOBEPXHOCTHLIX CTOY-
HbIX BOZ,.

Paspen 3. B noapasgene 3.1 onucaHbl MeTofoNorM4yeckne ocobeHHoCTn nogoTpac-
v, 060CHOBaH MepeyYeHb 3arpA3HSAOLLMX BELLECTB, MO KOTOPbIM AOIMKHO OCYLLECTBSATLCS
TEXHOMNOrMYeckoe HOPMUPOBAaHME (Tak Ha3biBaEMble TEXHOMOrMYECKNE nokasaTteny duonoru-

YECKOWM OUNCTKM CTOYHbIX BOA). MpuBeaeHa MHPOPMAaLMA MO CROXMBLUEHCS CUTYaLMM C KOH-
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Tponem atMocdepHbix amuccun. OB6ocHoBaHa HEBO3MOXHOCTb WUCMONb30BaHUA METOAO0MNO-
MMM MapKepHbIX BELWECTB NPUMEHUTENBHO K OUMUCTKE FOPOACKUX CTOYHbIX Bod. OnpeaeneHbl
Mapkep 3arpsa3HEHHOCTU OYULLEHHBIX MOBEPXHOCTHBIX CTOYHbLIX BOA M Mapkep coaepXaHus
AypHOMNaxHyLWmMX BELECTB B Bbibpocax.

B nogpasgene 3.2 getansHO npoaHanManpoBaHo no 18 nokasarensiMm No AaHHbIM aH-
KET Ka4yeCTBO OYUCTKU FOPOACKUX CTOYHBIX BOA (Mokasatenun c6pocoB B BOAHbIe 0ObEKThI).
CaenaH BbiBog 06 0YeHb 3HAYUTENBHBIX PasNUYUSX B KAYECTBE OYUCTKU U CYLLECTBOBaHUA
HECKONbKMX rpynn 06bekToB, TPEOYHOLLMX NPUMEHEHUA Pa3NNYHBIX NOAXOA0B.

Take no umetowencsa uHpopMaumm npoaHanusnpoBaHbl COpocbl ¢ O6LEKTOB OUNCT-
KM MOBEPXHOCTHBIX CTOYHbIX BOA.

BeeneHa cuctema MHTErpanbHOM OLEHKM KauyeCTBa OUMULLEHHBLIX CTOYHbIX BOJ, OCHO-
BaHHasi Ha CyMMMPOBaHMN COOTHOLLUEHUIA KauyecTBa OYULLEHHBIX CTOYHbIX BOA K LIENEBbLIM
TEXHOMNOMMYECKMM MokasaTtensM, AOCTUraeMbiM NMpu UCMOSb30BaHUM Pa3nUYHbIX TEXHOMOMN
(nokasatens UMKO).

MpuBeaeHbl pesynbTatbl pacdeta nokasatena UMNKO ana OCHOBHbLIX TEXHOMOrvmn
OUMCTKM CTOYHbIX BOZ, @ TakkKe AN BCEX NpoaHKeTMpoBaHHbIX 06bekToB. Mo pesynbtatam
aHanmsa 00ocHOBaHbl MakcuMarbHble 3HadeHua nokasarenen UMKO otaensHo ans FCB w
MCB, sBnswowmecs ocHoBaHneM TpeboBaTb OT OOBEKTOB NEPBOOMEPEAHOrO Mepexopa Ha
HAT.

B nogpasgene 3.3 npueegeHa nHgopmauma no BbiIGpocam gypHOMaxHyLMX BeLecTB
OT OYUCTHbIX coopyxeHuin CB, naHa Knaccudmkauma noanpoLeccoB, UCMoSb3yoLWmX OT-
KpbITblE MOBEPXHOCTU, MO MHTEHCUBHOCTU BbILENEHNS LYPHOMaxXHYLLMX BELLECTB, paHXUpo-
BaHbl TEXHOMOrMYECKNe (hakTophbl, BIMAOLIME HA MHTEHCUBHOCTL BblAENeHUs AypHONaxHy-
LLMX BELLeCTB.

ObocHoBaHa HeLenecoobpasHOCTb HOPMUPOBAHNS 3MUCCUIA U, HaNpPoTUB, Lienecoob-
pPasHOCTb HOPMUPOBaHNS 3PP EKTUBHOCTN BO3AENCTBUSA Ha BbIOPOCHI.

B nogpasgene 3.4 nokasaHa MHOXECTBEHHOCTb (pakTopoB, BRuMsoWan Ha obpasosa-
HWE OTXOAOB Ha COOPYXEHWUAX OYUCTKU CTOYHbIX BOZ, MPUBELEHbI faHHble MO AuanasoHy
BO3MOXHOro obpasosaHus otxogos. OBocHoBaHa HelenecoobpasHOCTL HOPMUPOBaAHWUS KO-
nndectBa 0BpasyrOLLMXCA OTXOA0B U LenecoobpasHOCTb HOPMUPOBAaHMA 3dEKTMBHOCTM
06palboTKkn 0CafKoB, pasMeLLaeMbIxX Kak OTXoAbI.

Paspen 4. B nogpaspene 4.1 nokasaHbl O0CODEHHOCTM METOAOMOMMA OnpeaeneHns
HAOT npuMmeHnTenbHO Kk nogoTpacnu. MNMepeuncneHbl OCHOBHbIE SKONOrMYecke 3agaum, KoTo-
pble fomkHbI pewatbest ¢ nomolysto HOT. O6ocHoBaHa He0BX0AMMOCTb AN LaHHOW NoaoT-

pacnu B Uenax npejgorepaleHna HepaunoHanbHOro pacxogoBaHUA MHBECTUUMOHHBIX pe-
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cypcoB npumeHeHus HOT, obecneunBarolmx MakCUMarbHYH 3KONMOro-aKOHOMUYECKYHD adh-
EKTUBHOCTb, @ TakKe WCMONb30BaHUS KOMOWHUPOBAHHOMO MOAXOA, C YYETOM BO3MOXHO-
CTel BogHoro obwekta npu Bbidope TexHonorum kak HAT.

C ucnonb3osaHem metogonorn UMKO obocHoBaHa BO3MOXHOCTb WCMOMb30BaHUSA
KOMBMHMPOBAHHOIO MOLAX0Aa, OCHOBaHHOIO Ha MCMOMb30BaHUW YEThIPEX YPOBHEN (MO LOCTU-
raeMoMy 3KOMOrMYEeCKOMy pesynbTaTy) anpobupoBaHHbIX TEXHOMOrMI (rpynn TEXHOMOTUM),
KOTOpPbIMK pacnonaraeT oTpacib. ChopMynmMpoBaHbl NPEANOKEHNA N0 PaHXMPOBaHWIO BOA-
Hbix 06BEKTOB ANA Uenen Boibopa HAT Take B npeaenax Yetbipex rpynn (kateropuin A —T).

B nogpasgnene 4.2 BbINONMHEH aHanM3 TeXHONOrMM, kak BoaMoxHbix HAT ansa FCB, B
TOM YMCre TEXHOMOMMIA OUNCTKM CTOUHBIX BOZA, [OOYUCTKYM, oBessapaxuBaHus, ctabunmsagmm
N cokpalleHusa mMaccbl ocaaka. MpueeaeHo onucaHvue pedepeHU-00B1eKkToB, BbIOPaHHbLIX Mo
[AaHHbIM aHKETUPOBAaHWSA, MO NNTEPaTYPHLIM U 3KCMEPTHBIM AAHHBIM.

B nogpasanene 4.3 npmeefeHa aHanorndHas nHdpopmaums no MNCB.

B nogpasnene 4.4 npoeeneHo cobecreeHHo onpeaenerHne HAT Ha Gase kputepumes,
YCTaHOBMEHHbIX 3aKOHOAATENLCTBOM, AEACTBYIOLLMMN B AHHOW cdepe cTaHaapTamu U pe-
komeHgaumsamn. Onpeaenersl HOT ans rpynn nognpoueccos ana FCB m MNCB. MNMposeaeHa
KOMMIEKCHas OLeHKa NPenMyLLecTB, KOTOPbIe MOTyT ObiTb JOCTUTHYTLI Npy BHeapeHun HAT;
Mo BO3MOXHOCTM MPVBELEHbI AaHHBbIE O JOCTUraeMOM KadyecTBe OYMTKN, 0Bpa3oBaHMmn OTXO-
£0B, noTpebneHnn pecypcoB 1 NOBbILLEHUN SHEPro3ddEeKTUBHOCTY.

Paspen 5. Mpueoguntcs onvcaHue yHneepcanbHbix HOT, npuMeHuMbIx Ana 60nbLnH-
ctBa obnacren npumeHerHua HAT, B Tom uncne HAT opraHn3aumoHHO-yNpaBneH4eckoro xa-
pakTepa; SHeprocOepekeHus N pecypcocbepesxeHuns; NPon3BOACTBEHHOTO 3KONOMMYECKoro
KOHTPONS; NpeaoTBpaLLeHnst U cokpalleHnsi obpasoBaHus 3anaxos, HAT npegoTepalleHns n
COKpaLLEeHNs LLYMOBbIX BbIGPOCOB.

MpusoaguTca kpartkoe onucaHue paHee 0B6oCHOBaHHbIX B pasgene 4 HAT ouncTtkm
CTOYHbIX BOJ C WCMOMb30BaHUEM LIEHTPanNM3oBaHHbIX CUCTEM BOAOOTBEAEHUS MOCENEHUN,
ropoackux okpyroe. Bcero onvcaHo 75 otgensHbix HAT, crpynnupoBaHHbIx no 16 rpynnam.
YacTb 13 HUX SIBNSETCS yHUBEPCanbHOW, AN APYMUX NPUBOAATCH AaHHbIE NO OrPaHUYEeHUIo
npumeHnmocT HAT, B TOM Yncne B 3aBUCUMOCTU OT MacluTaba obbekTa, ycnosui cépoca B
BOAHblEe 0OBLEKTLI, AENCTBYHOLLMX UMW HOBBLIX OUMCTHBIX COOPYXXEHUNA.

Paspen 6. B nogpasgene 6.1 npuBeseHa uHpopMaLmsi Mo CTOMMOCTU MEPONPUATUA
no nepexoay Ha HAT, 0606LieHHan No faHHbIM 4YacTn aHKET, CoAepPKaBLUMX AOCTATOYHYIO
WHOopMaUMIo Mo AaHHbIM pasgenam. Bcero npueeaeHa uHdgopmaumsa no 36 peanv3oBaH-

HbIM N 3annNaHMpoBaHHLIM NpoeKTaMm, pasaeneHHaa no WecCTb rpynmn.



B noapasgene 6.2 npoBefeH aHann3 3KOHOMUYECKOW AOCTYNHOCTU BHeapeHus HAOT
ANsi opraHusaumii BOAOMPOBOAHO-KAHANM3ALMOHHOIO XO3SINCTBA, BbINONMHEHHbIM ANA He-
CKOIbKMX BAPUAHTOB: C HOBBIM CTPOUTENBLCTBOM U PEKOHCTPYKLMEN, B YCNOBUSAX BbICOKOTO (B
cpedHeM no oTpacnu) U HU3koro Tapudos. CaenaH BbIBOg O HEAOCTYNHOCTU ANA NoAaBns-
IOLLIEro 4ucna opraHMsauvii BOAOMPOBOLHO-KAHANM3ALMOHHOIO XO3ANCTBA CTPOUTENbLCTBA
HOBbIX OYUCTHbIX COOPYXXEHUA UM COOPYXEHUA TEPMUYECKON NepepaboTkm ocaaka.

B noppasanene 6.3 npoBefeH aHanua SKOMOro-3KOHOMUYECKUA 3hHEKTUBHOCTU UC-
nonb3oBaHuss HAT. BHayane npuBeaeHo cpaBHEHWE cnocoboB BbIPKEHUA SKOHOMUYECKNX
nokasarenen TexHonorun. CaenaH BbIBOA, YTO ONTUMANbHLIM MHCTPYMEHTOM ANS 9KOHOMM-
yeckon oueHkn HAT saBngaeTcs SKonoro-skoHomuYeckas 3MEKTUBHOCTE 3aTpaT XXUSHEHHOTO
LuKna TexHonormm (Bknovas obopyaoBaHNe N COOPYXEHWUS, C MOMOLLBIO KOTOPbIX OHa pea-
nusoBaHa). [MpoBeaeHo cpaBHeHue natyu BapuaHToB TexHonorun OC CB. lMokasaHo, uTo
npy HOBOM CTPOUTENBCTBE YAEnNbHbIE 3aTparbl yAaneHnss OQHOro 1 TOro e Konu4yecTea 3a-
rpsis3HeHnid Ha crtagum poounctkn ao MAK ans soaHbIx 06bEKTOB pbiBOX03ANCTBEHHOMO
HasHayveHusi B 8 pas Bbile, YeM Ha cTaaum Bruonornyeckon ouncTkn. MNpu pekoHCTPYKUMK aTa
pasHuua coctaenseT 12 pas.

CaenaH BblBOA, YTO CUCTEMA HOPMMPOBAHUSA AOMmKHA obecneumeatb Ge3yCroBHbIN
NPUOPUTET MEPOMNPUATUIN MO BHEAPEHMIO TEXHOMNOMMA yaaneHus asota u gocdopa B aspo-
TEHKax (M UM NOAOOHLIX METOAOB) NO CPABHEHMID C AOOYUCTKOW. [pUMEHEeHne AO0UNCTKM
LOMmKHO paccmatpueatbes kak HAT Tonbko B CTPOro OrpaHWYeHHbIX CUTyauusix CTPOrow
oxpaHbl BoAHbIX 06bekToB. Bo BCex apyrnx cutyaumsix UCNOonNbL30BaHWE B NPOEKTEe Noanpo-
LIeCCOB [OOHUCTKN 3KBUBAMEHTHO HaHECEHWIO yuepba BoAHLIM 06beKkTaM B pesynbTare He-
XBaTKW CPeACTB, HeaP(HPEKTUBHO NOTPaYEeHHbIX HA AaHHOM o6bekTe, Ans nony4YeHns 6a3oeo-
ro adpcbekta Ha apyrom obbekTe.

Paspen 7. B Hauwane pasgena cdopmynupoBaHa Knaccudukaumsa passmBaloLLMXCs
(MepcnekTMBHbLIX) METOAOB B COCTaBE MATM rPymnn, pasnMyaroLuxcs CTeneHb pa3paboTkm n
anpobaumn. KHMM  OTHOCATCA  TEXHONOrMM, HaxoAsIlUMECs Ha CTagum  Hay4dHo-
nccneaoBaTenbCKUX, OMbITHO-KOHCTPYKTOPCKUX paboT, OMNbITHO-MPOMBILLNIEHHOIO BHES PEHUS,
NPOW3BOACTBEHHONM anpobauunn, a Takke 3apybexxHble TEXHONOMK, Mo KOTOPbIM OTCYTCTBYET
WHOpMaLms O NpUMeHeHNM Ha Tepputopumn Poccuniickon deagepaumn.

MpuBeaeHbl OCHOBHbIE NPOBNEMBI, NMPEXAE BCEro IKOMOTMYECKUE, HE peLlaeMble Tex-
HOMOrMsIMK, OTHecCeHHbIMK K HAT. MNpvBeneHo onvcaHue TEXHOMNOrWN, HanpaBnEeHHbIX Ha
peLleHne aaHHbIX Npobnem.

3aknouutenbHble NOMOXEHUs U pekoMeHaauun. B pasaene npuBoasATca ceepe-

HMS O YneHax TexHWdeckon paboyei rpynnbl, NPUHUMaBLLKMX yvacTue B paspaboTtke cnpa-
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BovHuka HAT, vx B3aumHoe cornacue no otaenbHbIM NonoxeHusm cnpasodvHuka HAT. Mpu-
BOASTCSH pEKOMEHAaUMN O HanpaBreHWsIX NPoBeAeHNa AanbHENLLNX nccresosaHun n céopa
uHdopmaumm B obnact HOT AN OYMCTKU CTOYHBIX BOA NPW MPOM3BOACTBE NPOAYKLMK (TO-
BapoB), BbINONHEHUN PaBoT 1 Okas3aHUM YCryr Ha KPYMHbIX NPEANPUATUAX.

MpunoxeHua. B npunoxeHunsix k cnpasouHuky HAT npusoauTcs AononHUTensHas
nHbopMaLms.

BuGnuorpacus. MNepeyeHb NCTOYHUKOB, UCMOMb30BAHHBIX NPY paspaboTke cnpaBoy-
Huka HOT «OuncTKa CTOYHbIX BOA C MCMOMb30BAHWEM LIEHTPanvM3oBaHHbIX CUCTEM BOJOOT-
BELEHNA MOCENEHNIA, TOPOACKMX OKPYroBy. bubnunorpadus cCoaepXnT nepeyeHb NCTOYHMKOB,
MCMOMb30BaHHLIX  Mpyu  pa3paboTke  MHMOPMALMOHHO-TEXHNHYECKOTO  CpaBOYHUKA
HAT «OuncTka CTOUHBIX BOA C UCMOMb30BAHUEM LIEHTPan“3oBaHHbIX CUCTEM BOAOOTBEAE-

HWSI MOCENEHMIA, FOPOLCKMX OKPYroB».

0O630p AOKYMEHTOB, MCNOJNIb30OBaHHbLIX NPU paspaboTke
cnpaBoYHuka HOT

Mpwn paspaboTke cnpaBoyHuka HAT Gbinv ncnonb3osaHbl CREAyoLWMe 0KYMEHTbI:

- ®epnepanbHbIi 3akoH oT 10.01.2002 r. Ne 7-03 « 06 oxpaHe okpyxatoLLen cpeabl»;

- ®epepanbHbii 3akoH oT 21.07.2014 r. Ne 219-93 «O BHeceHUn nsmeHeHnin B dPeje-
panbHbi 3akoH «O6 oxpaHe OKpyxatowen cpeapl» U OTAeNbHble 3aKoHoAaTeNbHbIE aKTbl
Poccuiickon degepaupmy,

- ®egepanbHblil 3akoH oT 31.12.2014 r. Ne 488-03 «O NpoOMbILLNIEHHOM NOnUTUKE B
Poccuiickon Pegepaummny;

- denepanbHbii 3akoH oT 07.12.2011 r. Ne 416-03 «O BoaocHabxeHnn n BoAoOTBE-
LEeHNY,

- nocraHoenenune lMpaeutensctBa Poccuickon ®eaepauym ot 23.12.2014 r. Ne 1458
«O nopsake ornpegeneHs TEXHOMOMMM B Ka4eCTBE Haunydllen AOCTYMHON TeXHONorvM, a
Take paspaboTku, akTyanusaumm u onybnmkoBaHna MHPOPMAaLMOHHO-TEXHUYECKVX crpa-
BOYHMKOB MO HaUNyyLWMM JOCTYMHbIM TEXHOMOTUAMY;

- pacniopsikeHve [MpaeutensctBa Poccuiickon depepauym ot 24.12.2014 .
Ne 2674-p;

- pacnopsikeHve [paeutensctBa Poccuiickon ®Pepepauym ot 31.10.2014 r.
Ne 2178-p;

- pacnopsixenue MpaeuTenscrea Poccuiickon Peaepaumm ot 19.03.2014 r. Ne 398-p;
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- npukas MuHUCTepcTBa MPOMBILLNEHHOCTM U ToproeBnu Poccuiickon depepaumun ot
31.03.2015 r. Ne665 «O6 yrBepxaeHnM MeToan4ecknx pekomeHaauuii no onpeaeneHuo
TEXHOMNOTMN B KAYECTBE HaWIy4LLEn AOCTYMHOM TEXHONOMMNY;

- MHCT 21—2014 Hawny4wwue aocTynHble TexHonormn. CTpykTypa UH(OPMaLMOHHO-
TEXHUYECKOro CrpaBOYHVIKE;

- MHCT 22—2014 Hauny4wure foCcTynHble TEXHONOrMU. TEPMUHBI 1 OnpeaeneHns;

- MHCT 23—2014 Haunyywme pocTynHble TexHonormv. dopmart onncaHus TeXHOMo-

Cnpasoynvk HAOT paspaboTtaH ¢ y4eTom umetowmxcsi B Poccuiickor degepaunn Tex-
HomoruiA, 0BopyAOBaHNS, Cbipbs, APYTUX PECYPCOB, a TakkKe C yYETOM KIIMMaTUYeCKMX, SKO-
HOMUYECKNX M coupmanbHbix ocobeHHocTel Poccunckon ®egepauvn.

Mockonbky B EC oTcytctByeT cnpasoyHvk HOT no ounctke KOMMYHasbHbLIX CTOYHbIX
BOA, Npu paspaboTke cnpasoyHmka HAT Gbinm ncnonb3osaHbl HeKOTOpble obLWme noaxoas,
nepedncrieHHble B npegucnosun. Takke 6bin ucnonb3oBaH onbit CLIA no peanusaumu
npuHumna HAT B cpepe 0UMCTKM CTOUHBIX BOA.

B kauecTBe MCTOUHWMKOB MHGOpMaLmm o6 obnactax npumeHerus HOT, o npumeHsie-
MbIX Ha MpaKTUKe TexHonormsix, oTHocswmxes k HAT, Beinu ncnonb3osaHbl CBeAEHUs, NONy-
YeHHble B pesynbTaTe aHKETUPOBaHUSI NPEANPUSATUN, cTatucTuyeckne cGopHUKN, pesyrbTta-
Tbl Hay4HO-UCCMNeAOBaTEeNbCKUX W [UCCEPTAUMOHHBIX paboT, nybnvkaumnm B Hay4HO-
TEXHUYECKOW NUTepaTtype, MHble CTOYHKKM, a Takke MHOoPMaLms, NoyYeHHasi B XO4€ KOH-

CynbTaLyii C 3KCnepTaMn B COOTBETCTBYIoLLe obnacTu.
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MNMpepucnosue

Llenn, ocHOBHbIE MPUHLUMMBI M NOPAAOK paspaboTku cnpasBoyHuka HOT ycTaHoBneHb!
TpeBosaHuaMun depepansHoro 3akoHa ot 10.01.2002 r. Ne 7-¢3 «O6 oxpaHe okpyxatoLLen
cpenbi» [12] u nocraHosrneHvem MpaeuTenscTea Poccuiickoin Pepepaumn ot 23.12.2014 r
Ne 1458 «O nopsiake onpeaeneHns TeXHOMOTMN B Ka4eCTBe Hauy4Llen OCTYNHOW TeXHOMo-
v, a Takke paspalboTky, akTyanusaumm v onybnukoBaHus WHEOPMAaLMOHHO-TEXHUYECKUX

CNpaBoO4YHMKOB NO HaMNy4lmM AOCTYNHBIM TEXHONTOTNAM».

1 Ctatyc QOKyMeHTa
HacTosiwmii MHPOPMaLMOHHO-TEXHUYECKMIA CNPaBOYHMK MO HaumyywmM LOCTYNHbIM

TEXHOSIOMMAM (Janee — CrpaBOYHKK) ABMSETCS AOKYMEHTOM MO CTaHAapTU3aLmm.

2 UHpopmanmna o paspaboTumkax

CnpaBoyHuK pa3paboTaH TexHudeckon pabodeit rpynnon Ne 10 «OumcTka CTOYHbIX
BOA C MCMOMb30BaHNEM LIEHTPANN30BaHHBIX CUCTEM BOJOOTBEASHWS MOCENEHWNIA, roPOACKMX
okpyro» (TPT 10), cocTas KOTOpPOK yTBEpXAEH Nprkasom PocctaHaapTa ot 17 nons 2015 .
Ne 833 «O TexHudeckon pabouen rpynne «O4uMTCKa CTOYHBIX BOA C UCMOMb3OBAHUEM LIEH-
TPanuW3oBaHHbIX CUCTEM BOAOOTBEAEHUS OCENEHWR, TOPOACKMX OKpyroe» (pen. oOT
18.11.2015 ).

MepeyeHb opraHM3aumii U UX NpeAcTaBUTENeN, NMPUHAMAaBLLWX y4acTne B paspaboTke
CNpaBoYHVKa, NpUBEAEH B pasaene «3akmiouuTernbHble NONIOXEeHUS N peKoMeHaaLmmn».

CnpaBoyHVK npeacTaBneH Ha yTeepkaeHue Bropo Haumydlwmx AOCTYMHbIX TeXHOMo-
rmn (Bropo HOT) www.burondt.ru.

3 Kpatkana xapakrepucrtuka

CnpaBoOYHMK COAEPKUT OMNUCaHWE TEXHOSIOMMYECKMX MpoLeccoB M obopyaosaHus,
NPUMEHSIeMbIX NPU OYUCTKE CTOYHBIX BOA LIEHTPanNn3oBaHHbIX CUCTEM BOAOOTBEAEHNS Noce-
TNIEHUA N TOPOACKNX OKPYrOB, OPraHN3auMoOHHbIX U TEXHUYECKMX CnocoboB, METOAOB, B TOM
yncne, NO3BONAKLWNX CHU3UTE HEraTUBHOE BO3AENCTBUE HA OKPYXXAaOLLYIO cpedy, NOBbICUTb
3HeproadhekTUBHOCTb, pecypcoctepesxeHue. M3 onncaHHbIX TEXHOMOMMYECKUX MPOLIECCOB,
o6opyfoBaHWSA, OpraHM3auMoHHbIX U TEXHUYECKUX CriocoboB, METOA0B ONpeferneHbl peLle-
Hus, asnaowmeca HOT 1 ycTaHOBNeHbl COOTBETCTBYHOLLME TEXHOMOMMYECKMe nokasarenu
HAT.

4 C60p AaHHbIX
NHdopmaLmsa 0 TeXHONOrnYeckux npoueccax, o6opyaoBaHWM, TEXHUYECKMX Croco-

fax, meTopax, NpUMEeHAEMBbIX NPU OYUCTKE CTOYHbLIX BOJ LEeHTpanm3oBaHHbIX CUCTEM BOAO-
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OTBEJEHMSI HaceneHHbIX NyHKTOB Obina cobpaHa B npouecce pa3paboTku cnpaBoYHMKa B CO-
orBeTcTBUM ¢ Mopsakom cbopa AaaHHbIX, Heobxoaumbix Ans pa3paboTkn MHOpMaLIMOHHO-
TEXHUYECKOro cnpasoyHvka no HAT v aHanusa npuoputeTHbIX NpobnemM oTpacnu, yTeep-

»AEHHbIM Npukasom PoccraHpapta ot 23 nionsa 2015 r. Ne 863.

5 B3aumocBA3b ¢ MeXAyHapoOAHbLIMU U POCCUACKUMM aHanoramu

CnpaBo4HMK pa3paboTaH C UCMONb3OBaHNEM MPUHLUUIMOB U MONOXEHUN [upekTusbl
E3C «06 ounctke ropogckux crokoB (91/271/EEC)» n PekomeHpauum 28E/5 «Ounctka ro-
POACKMX CTOMHbIX BOA», @ Takke NpUHLUMMOB cnpaBoyHukoB EBponerickoro cotoza no HAT
«OBpaboTka/obpalleHme Co CTOMHBIMW BOAAMW U OTXOASALLMMU razamm B XMMUYECKOW Npo-
MblwneHHocTMy (European Commission. Reference Document on Best Available Techniques
in Common Waste Water and Waste Gas Treatment/Management Systems in the Chemical
Sector); «OTxogonepepabatbiBarollas npombilwneHHocTe» (European Commission. Refer-
ence Document on Best Available Techniques for the Waste Treatments Industries).

CnpaBoyHuk pa3paboTaH BO B3aMMOCBSI3WN CO CNpaBOYHMKOM «OUnCTKa CTOYHBIX BOA
npv NPOM3BOACTBE NPOAYKLMUM (TOBAPOB), BbINOMHEHWM PaboT 1 Oka3aHum YCNyr Ha KpynHbIX

MPEANPUATUSX».

6 NUHdopmauma o6 yTBepxaeHUn, onybrnmkoBaHMm u BBeAeHUU B OeNCTBUE

Cnpasounnk HAT yTBepxaeH npukasom Poccranpapta ot 15 pekabpa 2015 r.
Ne 1580.

Cnpasoynuk HOT sBeaeH B aevictane ¢ 1 nons 2016 r., ocbmumansHO onybnmkosaH B
WH(OPMAaLMOHHOM cUcTeME OBLLEro NONb3oBaHUA — Ha oduLmansHOM cante depeparnsHo-
ro areHTcTBa MO TEXHUYECKOMY PEerynupoBaHuio KU mMetponorum B cetn WUHTepHeT

(www.gost.ru).

YacTo ucnosib3yemMbie COKpaleHus

CokpayeHue Pacwwudposka
LiCB LieHTpanusosaHHasa cuctema BOAOOTBEAEHUSA
CB ['opoackue CTouHbIEe BOAbI

NncB [MoBepxHOCTHbIE CTOYHbLIE BOABI

oC O4nCTHBIE COOPYXEHNS

YK OKBUBaNEHTHasA YMCNEHHOCTb XUTenemn

XV
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CokpalyeHne

Pacwudposka

TN BOCB  |TexHonorumyeckue nokasarenyn G1UoNorM4eckon 04YMCTKN (rOPOACKUX) CTOUHBIX
BOZ,

MAKowex0s MAK ans Boabl BOAHbIX 0GBbEKTOB pbIGOX03ANCTBEHHOrO Ha3Ha4eH!s

BKX BoaonpoBoaHoO-kaHanNM3aUMoHHOE X035MCTBO

nn MpoekTHas NpoM3BOAMTENBHOCTL

K3 KucnopogHbii akBMBaneHT

CBO Cyxoe BeLLecTBO ocajka

nrnas Mporpamma noBbILLEHUS 3KONornMYeckon achdekTMBHOCTU

uTn LleneBol TeXHOMNOMMYECKUI nokasarenb

BEO MonHasa 6Guonoruyeckasn oumcTka

BH MonHasa Guonoruyeckas ouMcTKa ¢ HATpUdMKaumen

BHYCA MonHasi GuornorMyeckas ouncTKa ¢ HUTpUdUKaLMen U YacTUYHOW CUMYMbTaH-
HOW feHUTpUdUKaLmen

BHA Bronoruueckas ounctka ¢ yaaneHuem asota

BHA® Bronorvueckas ounctka ¢ ypaneHnem asora u doctopa (06obweHHoe
onpeaeneHve)

BHOB® OuuncTka ¢ Bronorniecknm yaaneHmem asora un gpoctopa

BHOBX® OuuncTka ¢ Bronornyecknm yaaneHmem asota n SMonoro-xumm4eckum yaane-
Hnem cocdopa

/PP DUnbTPbI (3EPHUCTLIE U MeMOpaHHble) / GUNbTPLI C NPUMEHEHWUEM peareHToB

bo BrodunbTphbl

Bl Bronpyabl

XX Ob6es3apaxuBaHve XNOpoM Y MMoXNopUToM

Yo Ob6e3zzapaxvBaHue YO-obnyyeHnem

AC AspobHasn crabunmsaums

MC AHaspobHoe (MeTaHOoBOE) cOpaxmnBaHmne

un YNnoTHEHWE Y CyLUKa Ha MNOBLIX MoLaakax

nno CryLueHWe 1 cyLuka Ha UnoBbIX NnoLLagkax ¢ ornokynsHToOM

TC TepmMunyeckas cyLuka

CXK CxuraHue

XVI




MpuHsTasa B cnpaBoYHuke knacendukauma OC MCB no npovssoanTensHOCTH

HaumeHoBaHne
kareropum OC no

Mpon3BOAUTENLHOCTL OUUCTHBIX CO-
OpY>EHWIA MO MNOCTYNAIOLLMM OpraHu-

YECKMM 3arpasHeHUAMm, BblpaXkeHHas B

Pacxopn nocrynatoLmx

NpOu3BOAUTENb- ) CTOUHBIX BOA, M/CyT
eAnHulax 3KkBuBane€HTHON YUCrieHHo-
HOCTK
ctu xutenen (OPK)
CepxKpynHble bonee 3 mnH Cabiwe 600 Tbic.
KpynHenwne 1-3 MnH 200-600 TbiC.
KpynHble 200 Teic. — 1 MAH 40-200 Tbic.
bonblwne 50 Tbic. — 200 ThIC. 1040 TbIC.
CpeaHue 20 Tbic. — 50 ThiC. 4-10 TbIC.
Hebonblune 5 Tbic. — 20 TbiC. 1-4 TbIC.
Manbie 500-5 ThiC. 100-1000
Ceepxmanbie 50-500 10-100

XVl




MHOOPMALUMOHHO-TEXHUYECKUN CMNPABOYHUK
no HAUNYYWUM AOCTYMNHbLIX TEXHOJIOTUAM

OYUCTKA CTOUYHbLIX BOA C UICNONb30OBAHUEM
LEHTPANN30BAHHbLIX CUCTEM BOAOOTBEAEHUA NOCENEHUMN,
rOPOACKUX OKPYIOB

Aara BBegeHna — 2016 — 07 — 01
O6nactb npumMeHeHust

B cooteeTcTBUM C MepeuHeM obnactei obnacter NPUMEHEHNS Haunyywmx JOCTyn-
HbIX TEXHOMOIUIA, YTBEePXKAEHHBbIM pacnopspkeHnem lMpaeutensctea Poccuitckon deaepaumn
oT 24.12.2014 r. Ne 2674-p, neATenbHOCTb B Chepe OUMCTKMN CTOYHBLIX BOA C MCNOMb30OBaHU-
€M LIeHTPanmn3oBaHHbIX CUCTEM BOAOOTBEAEHNSA NOCENEHNIA, FOPOACKUX OKPYrOB OTHOCUTCS K
AaHHoW obnacTu Lenvkom, 6e3 orpaHnveHust NPonsBOANTENBHOCTU NO 06beMy OTBOAUMBIX
CTOYHbIX BOA.

MacLuTab faHHbIX 0OBEKTOB OYMCTKM CTOYHBIX BOJ, KOTOpbIE 06A3aHbI OCYLLECTBNATL
nepexog Ha HOT B cooTBeTCTBUM C TpeboBaHuamu PegepansHoro 3akoHa ot 10.01.2002 .
Ne7-®3 «O6 oxpaHe okpyxatoliel cpeably [12] onpeaensietca MNpaButensctsoM Poccuii-
ckorn  depepaumn.  [MocTtaHoeneHvem  [NpaButensctBa  Poccuiickon — Pepepauyn
0T 28.09.2015 1. Ne 1029 «O6 yTBEp>XAEHUMN KPUTEPUEB OTHECEHNA OOBHEKTOB, OKa3bIBAKOLLIMX
HeraTMBHOE BO3JENCTBME Ha OKpyxatowyto cpeay, k obbektam |, I, Il n IV kareropun»
YTBEPXKAEH CreayoWwuiA kpuTepnii: cbop n obpaboTka CTOYHBIX BOA B Y4aCTW, KacaroLlencs
OUMCTKM CTOYUHbIX BOJ, LIEHTPAanM3oBaHHbIX CUCTEM BOAOOTBEAEHUS (KaHanusauun) (c obbe-
MOM OTBOAUMBIX CTOYHbIX BOA 20 ThiC. KyD. M 1 6onee B CyTKW).

OtpacneBas obnacte MPUMEHEHWs CrpaBOYHUKA OMpPefenseTcs U3 ero HasBaHus
«OuncTKa CTOUHBIX BOA C MCMOMNb30BaHWEM LIEHTPaNU30BaHHbIX CUCTEM BOAOOTBEAEHUS NO-
CeneHui, ropofiCcKMX oKpyroe». Takum obpasom, obnacte NPUMEHEHUs onpeaenseTcs 3Ha-
YEHUAMW CReayrLUX TEPMUHOB:

- CTOYHbIE BOAbI;

- QYMCTKA CTOYHbIX BOA,;

- LIeHTPann3oBaHHbIE CUCTEMbI BOAOOTBEAEHWS;

- NOCENEHUsI, TOPOLCKNE OKpyra.

CornacHo nyHkTy 19 cratem 1 BogHoro kogekca Poccuiickon ®epepauym ot

03.06.2006 r. Ne 74-93 cTo4uHble BOABI — AOXKAEBbIE, Tarnble, MHPUNLTPALMOHHBIE, NMOMNMBO-
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MOEYHbIe, APeHaXHble BOAbI, CTOYHbIE BOAbI LEHTPANM30BaHHOW CUCTEMbI BOAOOTBEAEHNS U
Apyrvue Bogbl, oTBeAeHNe (COpOC) KOTOpbIX B BOAHbIE OOBLEKTLI OCYLLECTBNAETCA NOCne ux
MCMOSb30BaHUS UMK CTOK KOTOPbIX OCYLLECTBNSIETCH C BOLOCOGOPHOW nnoLyasm.

CornacHo nyHkTy 23 cratbn 2 depepanbHoro 3akoHa ot 07.12.2011 r. Ne 416-903 «O
BoJlocHabxeHUn 1 BogooTeeaeHny (panee — ®3 «O BogocHabXeHMM 1 BOAOOTBEAEHUN),
CTOYHbIE BOAbI LIEHTPannM30BaHHON CUCTEMbI BOAOOTBEAEHUS - MPUHUMaeMble OT aboHEHTOB
B LIEHTpann3oBaHHble CUCTEMbI BOAOOTBEAEHUS BOALI, @ TaKKe A0XKAEBbIE, Tanble, MHDUNbL-
TPauUMOHHbIE, MONMBOMOEYHbIE, APEHaKHBbIE BOAbI, €CMU LieHTpann3oBaHHasi CUCTEMa BOAO-
OTBEAEHMWS NpefHa3HavyeHa 4ns npuema Takux BOA,.

CornacHo NyHKTy 28 TOW e CTaTbM LeHTpanM3oBaHHasi CMcTeMa BOA0OTBEAEHMS (Ka-
Hanmnsaummn) — KOMMJIEKC TEXHOMOMMYECKN CBA3AHHBIX MEXAY COBON MHXEHEPHBIX COOpYXe-
HUI, NpeAHa3Ha4YeHHbIX 4151 BO4OOTBEAEHUS.

CornacHo nyHkTy 1 ctateun 2 3 «O BogocHabxeHUn 1 BoAOOTBEAEHUN» aBOHEHT —
humanyeckoe NGO topUANHECKOe NULIO, 3akniovmBLIee Unu 06a3aHHOE 3aKNoYUTb AOroBOpP
ropsyero BoAocHabXeHWUsi, Xono4HOro BogocHabXeHust u (Mnn) LOroBop BOAOOTBEAEHUS,
€VHbIN A,OroBOP XOMNOAHOr0o BOJOCHaAGXKEHNA U BOJOOTBEAEHUS.

BaxxHO oTMeTUTb, YTO, cornacHo nyHkTy 111 lMpaBun xonogHOro BoaocHabXeHns w
BOLOOTBEAEHUS, YTBEPKAEHHBIX NOCTaHoeneHneMm lMNpasutenscrea Poccuiickon degepauymn
oT 29.07.2013 r. Ne 644, aboHeHTbl 06s3aHbl cobnogate TpeboBaHMA K COCTaBy M CBOM-
CTBaM CTOYHbIX BOA, OTBOAMMbIX B LIEHTPANM3oBaHHyO CUCTEMY BOAOOTBEAEHUS, YCTAHOB-
NeHHble HacTosiwmmmn lMpaBunamy, B Lensx NpeaoTBpalleHUss HEeraTMBHOTO BO3AEUCTBUS
CTOYHbIX BOZ Ha paboTy LieHTpan13oBaHHOW CUCTEMbI BOAOOTBEAEHMUS.

CornacHo nyHkty 32 TOCT 17.1.1.01—77. «OxpaHa npupoabl. Mapoctepa. Ucnonb-
30BaHne 1 oxpaHa Bogd. OCHOBHbIE TEPMMHBI M OMNPEAEneHNs» OUMCTKa CTOYHbIX BOA - 06pa-
B0TKa CTOYHbIX BOA C LIENbH0 paspyLUEHUs UNW yaaneHusl U3 HUX onpeaeneHHbIX BeLecTs.

CornacHo vactn 1 cratbn 1 ®egepanbHoro 3akoHa ot 06.10.2003 r. Ne 131-3 «0O6
obLLMXx NpuHLMNax opraH1saLmMm MecTHoro camoynpaeneHus B Poccuiickon degepauymny:

rocerneHne — ropoAckoe U CEenbCKoe NoceneHune;

ropofckoe MOoCeneHne — ropoj, Unu rnocernok, B KOTOPbIX MECTHOE CaMoynpasreHne
OCYLLECTBNAETCA HaceneHnemM HenocpeacTBeHHO U (MNn) Yepes BbIGOPHbIE U WHbIE OpraHbl
MECTHOr0 CamoyrnpaBneHns;

CenbCkoe NOCeneHne — OfAMH WM HeCKONbKO 06beAnHEHHbIX 06LUel TeppuTopuen
CenbCKUX HaceneHHbIX NyHKTOB (MOCENKOB, CEN, CTaHWL, AepeBeHb, XyTOPOB, KULLIIAKOB, ay-

TNOB 1 ApYrMX CEenbCKUX HACEMeHHbIX MYHKTOB), B KOTOPbIX MECTHOE CamMoyrpaBneHue Ocy-



LLECTBNSETCA HaceneHWeM HEemnoCPeACTBEHHO W (Mnn) Yepe3 BblGOpHbIE U WHbIE OpraHbl
MECTHOro caMoynpaBneHuns;

FOPOACKON OKpPYr — ropoAcKoe MoceneHue, KOTOpoe He BXOAMT B COCTaB MyHWULM-
naneHOro panoHa 1 opraHbl MECTHOrO CamOyrnpaBIieHUsi KOTOPOro OCYLLECTBIAIOT MOSHOMO-
YMS MO PELUEHNIO ... BOMPOCOB MECTHOIO 3Ha4YEHMWSA NOCENEHNS U BONPOCOB MECTHOTO 3Have-
HUA MyHMLMNANBHOrO parioHa, a Takke MOryT OCYLLECTBNSATe OTAENbHbIE rOCYAapCTBEHHbIE
MONHOMOYMS, NnepefaBaeMble OpraHaMm MECTHOrO camoyrpasneHns depepansHbiMK 3aKo-
Hamu 1 3akoHamu cybwekToB Poccuiickon defepaumm.

Takum 06pa3om, CrpaBoYHUK pacnpocTpaHseTcs Ha 06bekTbl, ocyLlecTBnswoLWwme ob-
paboTKy CTOYHbIX BOZ C LiENbH PaspyLUEHNs UMK YAANEHUst U3 HUX OMNpefeneHHbIX BELLECTB,
a Takke 06paboTky 0BpasyrLLMXCS B 3TMX NPOLECccax 0CaaKoB, NPUMEHUTENBHO K CTOYHbLIM
BOA&M, NMPUHUMEEMbIM OT a0OHEHTOB B TEXHONOMMYECKN CBS3aHHbIE MexXAY COOOM MHXeHep-
Hblé COOPYXEHWUS, PACMONOXEHHbIE B MOCENEHMUsIX Pa3NUYHbIX BUAOB, MPEAHA3HaYeHHbIe
ANA npuema, TPaHCMOPTMPOBKA M OYUCTKM CTOYHLIX BOA, @ TaKKe AOXKAEBbIe, Tanble, WH-
MnNbTPaLMOHHLIE, NONMBOMOEYHbIE, APEHaXHbIE BOAbI, MPUHUMEEMbIE B @HanornyHele Co-
OpyXeHUs, NpefHa3HauYeHHbIe 4N 3TOW Lenu.

BaxHbIM 0BCTOSATENBCTBOM SIBMSIETCS pa3rpaHUYeHne o6beKTOB OYUCTHBLIX COOpYXKe-
HUIA LIEHTPanmn3oBaHHbIX CUCTEM BOAOOTBEAEHNS MOCENEHNA NOCENEHNA N TOPOACKUX OKPY-
FOB OT COOPYXEHUA OYUCTKU CTOYHbIX BOA, 0Opas0oBaBLLMXCA NPU MPOU3BOACTBE MPOAYKLMA
(ToBapoB), BbINONHEHUM paboT 1 OKa3aHUM yCnyr.

OgnHako, HopMaTUBHbIE MPAaBOBbLIE aKTbl HE cofepXaT MHdopMaLmK, KoTopas No3Bo-
nvna 6bl KONMMYECTBEHHO Pa3rPaHUYUTL CUTYaLMW, B KOTOPbIX CMPaBOMHUK MPUMEHUM, Nvbo
He NPUMEHVM B NOAOGHBIX CUTYaLMSIX.

B OKB3[ (Obuwepoccuincknin knaccnudunkaTtop BUAOB 3KOHOMUYECKOW AEATENbHOCTU
OK 029—2001, BeeaeH B aelictByne nocraHosneHvem loccraHgapta Poccum ot 6 HosiBps
2001 r. 454-ct) — Kkop 37.00 «C6op n 06paboTka CTOUHbIX BOAY.

B OKIJ (O6wepoccuickni knaccucukarop npoaykumm no BAAAM 3KOHOMUYECKON
aestensHoctn OK 034—2007 (OKMA) (KNEC 2002) (BBeaeH B peincteue npukasom depne-
panbHOro areHTCTBa MO TEXHUYECKOMY PEerynMpoBaHnio U MeTponorm ot 22 Hoabpsa 2007 r.
Ne 329-cT)) k obnacTu npumeHeHUsa umeeT oTHowleHne kog 37.00.11.140 «Ycnyru no oumcT-
Ke CTOYHbIX BOA (BKNOYasi ObITOBLIE U MPOMbILLNEHHbIE CTOYHbIE BOAbLI, BOAY U3 NnaeaTenb-
HbIX BacCeriHOB N T. [.) C UCNOJb30BaHNEM (PUSNUECKMX, XUMUYECKNX U BUONOrMYecKnx Me-
TOAOB, TAKUX KaK PasXmkeHue, npocevBaHne, punsTpoBaHue, CeaMMeHTaums u aHanorny-

Hbl€ YCnyTu».



0O6e 3T (OPMYNMPOBKM MOryT ObiTb MCMONb30BaHbl NS onpegeneHns obnactu
onpeaeneHns CrpaBoYHMKa TOMBKO C OrpaHNYeHMEM Cepbl X MPUMEHEHNS OYUCTKON CTOY-
HbIX BOZA MOCENEHWA, FOPOACKMX OKPYroB TakK Kak:

- popmynmpoeka OKIMJ BknrodaeT B ce65 04UCTKY NMPOMBILLIIEHHbIX CTOYHbIX BOA (Be3
yKasaHuWsl, YTo 3TV BOAbI COpackIBatOTCS B LIEHTPANM30BaHHbIE CUCTEMbI BOLOOTBEAEHNS);

- popmynupoeka OKB3O[ ogHO3HAYHO BbIXOAWUT 3a Npefens! CrpaBoYHMKa, T.K. BKIHO-
YyaeT B ceba cHOp CTOUHbLIX BOA, @ Takke OYUCTKY MPOMBILLNEHHBIX CTOYHbLIX BOA W LiENbIA
pag ycnyr B 06rnactu akcnyaraumum CUcTem BoL00TBEASHNS.

Ha ocHoBaHMM aHanusa HOPMAaTUBHBLIX AOKYMEHTOB W 3HAYeHWN TePMUHOB, K cdepe
NPUMEHEHWS HACTOALLEro NPaBOYHMKa OTHECEHbI:

- BCE COOPYXEHWUSI OYMUCTKN CTOYHBIX BOZL FOPOACKMX (XO3SNCTBEHHO-ObITOBbIX), LEH-
TpanuaoBaHHbIX 0BLLecnnaBHbIX CUCTEM BOAOOTBEAEHNSA, @ TaKe LIEHTPaNM30BaHHbIX NB-
HEBbIX CUCTEM BOAOOTBEAEHMWS, NpeAHasHa4YeHHbIe AN 3TOW LenvM B COOTBETCTBUM C MNpo-
€KTHOW JOKyMEHTaLuel;

- OYMCTHbIE COOPYXEHNA MOHOTOPOAOB M BMU3KMX HAM MO CTPYKTYpe MOCENeHui, T.e.
COOPYXKEHUS, U3HAYaneHO NpefHa3HaYeHHbIe KaK Afs OYUCTKA NPON3BOACTBEHHBIX CTOYHbIX
BOZ KPYMHOro rpagoobpasytowero npeanpusTis (rpynnel NPeanpusaTuiA), Tak u AN O4YMCTKN
CTOYHbIE BOJ, OT XWMOW 3aCTPONKW, Harpy3ka Ha KOTOpbIe OT CTOYHbIX BOA LIEHTPanM3oBaH-
HOWM CUCTEMbI BOAOOTBEAEHUSA AaHHOrO NOCeneHus (ropoAcKoro okpyra), Unm nx COBOKYMHO-
ctn, npeebiwaeT 50% (B ropoBOM UcuMCreHnm) xota 66l MO 0QHOMY U3 CrieAyoLMX NoKasa-
Tenewn:

- macca XINK (xumunyeckoe norpebneHue kucnopogay);

- Macca a3oTa aMMOHUAHOTO;

- Mmacca docoopa docgaros;

- 06bEM CTOYHbIX BOA.

Mpn sTom npu onpeaeneHun macwrtaba obvekra B COOTBETCTBUM C ONpPeAeneHnsaMu,
MPUHATBIMW B HACTOSILLEM CNpaBOYHUKE, NPUHUMAaETCH TOMNbKO Harpyska, noctynaroLias co
cTouHbIMU Bogamum LICB noceneHus, ropoackoro okpyra.

OTHeceHme obbekTa k 06nacTv AENCTBUS HACTOSILLIErO CNPaBOYHUKA He 03HAYaeT He-
BO3MOXHOCTb OTHECEHUS1 ero K 06nacT NPMMEHEeHNs OTPACcNEeBOro CNpPaBoMHMKA, K KOTOPO-
MY AaHHbIA OBBEKT MOXET OTHOCUTLCS. [laHHbIM BONPOC peluaeTcs B COOTBETCTBUAU C obna-
CTb0 NPUMEHEHWNSI COOTBETCTBYIOLLEro CripaBOYHUKA.

B HeogHO3HaYHbIX CUTYaLIMAX PEKOMEHAYETCS NpU Bbigave KOMMIEKCHOrO 3KOMormye-

CKOTO paspeLleHnss MPUHUMATL peLleHne o6 oTHeceHUn ofbekTa K 0GnacTaM MPUMEHEHUS



cnpaBOYHMKOB U MOJTHOTY NMPUMEHEHUA UX MOMNOXKEHUA K o6be|<'ry Ha OCHOBE aHanums3a BCexX

CyLLECTBEHHbIX (PaKTOPOB.

Pa3spen 1. Obwue cBeaeHus1 06 OYUCTKE CTOYHbIX BOA

LUeHTpanu3oBaHHbIX CUCTEM BOOOOTBeAeHUA noceneHun

1.1 O6pa3oBaHue U oTBeAeHUEe CTOUYHbIX BOA

1.1.1 Bugbl CTOUYHbIX BOA U CUCTEM BOOOOTBEAEHUA

Knaccudmkaums ctouHbix Bog (CB), npuHaTas B Poccumn, npueeaeHa B Tabnvuye 1.1.

Tabnuya 1.1 — Knaccudukayusi ctouHbix Bog, (CB)

Bua CTOYHbIX BOA MpoucxoxgeHue

X035ACTBEHHO-ObITOBLIE CTOUHbIE BOAbI B pesynbTate X03WCTBEHHO-OLITOBOW AEATENbHOCTU B XKUITOM
cektope, oObekTax CouuanbHO-KyNbTYpHOM cdepbl, Ha BCeX

npeanpuatTusx (0T CaHy3NoB, KyXOHb, MECT NPUEMA MULLM U T. N.)

Mpon3BOACTBEHHbIE CTOYHbIE BOAbI B npouecce npon3soacTsa TOBapoOB U yCryr

[MOBEPXHOCTHBIE CTOUHbIE BOAbI (A0XKAE- B pesynbTarte BbinageHusi AOXAEN, TAAHUA CHEra, MOMKU JOPOXK-
Bble, Tanble, UHUNbTPaLMOHHbIE, NONK- HbIX MOKPbLITUW, NPU UCKYCCTBEHHOM BOJONOHMKEHUU, a TaKoKe
BOMOEYHbIE, APEeHaXHble BOAbl, NPUHUMA- | MHMNbTpaumm B konnekrope

€Mbl€ B LileHTpanu3oBaHHy0 CUCTEMY BO-

[ooTeeaeHns)

B 3aBmcumocTy oT cnocoba TpaHCMOPTUPOBKU NOBEPXHOCTHBLIX CTOYHbIX BOA Ha Tep-
PUTOPUM NOCENEHUIA U NPOMBILLNAEHHBIX 30H MPUMEHSIOT ObLLEeCnnaBHyto, pasaensHyto, He-

NOJIHYHO Pa3sAEnbHYO MW NONypasaerbHYI0 CUCTEMbI BOAOOTBEAEHUSI — CM. Tabnuuy 1.2.



Tabnuya 1.2 — Buabl cuctem Bog00TBEAEHUSA

Bua cucremsl Onucanue,
MpeumyLuecTBa Hepocratku
BOJOOTBEAEHUSA YCMNOBUSI NPUMEHEHHUS
O6uwecnnaBHas MpoknaawiBaeTcs ogHa ceTb O6ulecnnaBHble cucTembl | OveHb GonbluKne 3aTpaThbl

TpyGONpOBOAOB, MO KOTOPOI Ha
OYUCTHBIE COOPYXKEHUS TPAHC-
MOPTUPYIOTCS BCE KaTeropum
CTOYHbIX BOZ: BbITOBLIE, NPOU3-
BOACTBEHHbIE U MOBEPXHOCT-
Hble (QOXaeBble, Tanble 1 no-

NMBOMOEYHbIE)

OTBEYAIOT BbICOKMM Tpe-
6oBaHuAM GnaroycTpoii-

CTBa HaCerneHHbIX NYHKTOB

Ha CTPOMTENLCTBO CETEN
M HACOCHbIX CTaHUUN,
OUYUCTHbIX COOPY>KEHUN.
[MNpu BbINYCKE YacTu
CTOYHbIX BOJ B BOAHbIN
00beKT (Npun ocagkax He-
pac4eTHOW UHTEHCUBHO-
CTW) NpOUCXoauT 3arpas-
HeHue pasbaBneHHbIMU
CB.

B cunbHble aoxau u na-
BOJKW HapyLlaeTcs cTa-
6GunbHas paboTa coopy-
JKEHUI OYNCTKU rOpoa-
CKMX CTOYHbIX BOA. Bbl-
AeneHune 3anaxos yepes
AOXAENPUEMHbIE peLueT-

K1




Bua cucremnl

BOAOOTBEACHUA

Onucanue,

YCIOBUS! NPUMEHEHUSA

MpeumyLyectea

Hepoctatku

MNonHasa pasgenbHas

MpumeHsioTcA ABe CeTM — ro-
poackas KaHanusauus, B KOTO-
PYIO NPUHMMAIOT XO3ANCTBEHHO-
ObITOBbIE U AOMYLEHHbIE K
npueMy nNpou3BOACTBEHHbIE
CTOYHbIE BOAbI (MX CMECb UMe-
HYETCH TOPOACKUMMN CTOYHBIMU
Boaamu, (F'CB)), n aoxaesasn
kaHanusauua. B kpynHbIxX npo-
MBILLNEHHbIX 30HaX UCNONbL3YIOT

npon3soacCTBEeHHbIE CETH.

OnTuManbHbl HE3aBUCUMO OT
KPYNHOCTU FOPOAOB B KNUMAaTK-
YeCKUX panoHax ¢ 6OnbLUON UH-
TEHCUBHOCTbLIO A0XAEn

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

BbiLeHua 1 roa)

C TOYKM 3peHUs OXpaHbl
BO/IHbIX OOBLEKTOB OT 3a-
rpAA3HEHUS pasfernbHbIe
CUCTEMbI BOJJOOTBEAEHUS
NpU HaNMYMKU B UX COCTaBe
LIEHTPanuM30BaHHbIX (MNK
NOKarnbHbIX) OYUCTHBIX CO-
OPY>XEHUI (Ha KaXKAO0W U3
cucrem) aBnsAlTcA Hanbo-

nee appeKTUBHLIMU.

He npoussoautca copoc
HEOUULLEHHBIX FOPOACKUX
CTOuHbIX BOA. Bbonee cra-
GunbHas paboTa O4YUCTHBIX

COOpYXXeHUn

Bonee goporocroswas.
Mpoknaaka asyx u 6onee

ceTen.

B cnoxusLuenca npakTu-
ke B 60nNbLUMHCTBE Cny-
YaeB AOXAEeBas kaHanu-
3auus He MMEET 0YnCT-

HbIX COOPY>KEHUMN

HenonHas pasgens-

HaaA

MmeeT nuLb 0fHY NOJHOLIEH-
HYIO BOAOOTBOASILLYIO CETb —
ropoACKylo kaHanusaumio. Mo-
BEPXHOCTHBIE CTOYHbIE BO/bI

0TBOAATCA NO JIOTKaM, KloBeTam

u ap.

MuHuManbHble 3aTpaThl Ha

CMCTEMY BOJI00TBEEHUSA

HeynosneTtsoputenbHoe

COCTOSIHUE rOpOACKOM
MH(PPaACTPYKTYPbl

MNonypasaensHas
cucrema BoaooTBe-

AeHuna

Mcnonb3ylotca aBe BOAOOTBO-
AsiLyue ceTU: NPOM3BOACTBEH-
HO-ObITOBaA (ropoackas) u
aoxaesas. B mecrax ux nepe-
CceyeHust ycTpamBaloTcsa pasjae-
nuTenbHble Kamepbl, KOTOPbIe
(B 3aBMCMMOCTM OT pacxoaa)
nepenyckaioT B rOPOACKYIO CETb

MOBEPXHOCTHbIE CTOYHbIE BOAbI

OnTumu3aumsa 3arpart Ha
NpOKNaaKky ceTen, oYUcTka
Haubonee 3arpsa3sHEHHON
yacTu f0XAeBoro U BCero
Tanoro cToka Npon3BoAuT-
€A COBMECTHO C ropoAcKku-
MM CTOYHbLIMU BOAAMU HA
CoopyeHuax Guonoruye-

CKOW OYMCTKM

B G6onbluMHCTBE KpynHbIX ropofos Poccunckon depepaumm kaHanusaunsa noctpoeHa

No NPUHLMNY NOSIHOW pa3aenibHOM CUCTEMbI: OiHa U3 CeTel NpeaHasHaveHa ANs OTBEAEHUS
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rOPOACKNX CTOYHBIX BOA, APYras — CIY>XWUT ANA TPAHCNOPTMPOBKN MOBEPXHOCTHBIX CTOYHBLIX
BOA,.

OaHako paxe npy NOMHbIX PasfenbHbiX CUCTEMAX BOAOOTBEAEHUA TOMLKO B TEOPUM
NOBEPXHOCTHbIE CTOYHLIE BOAbI HE MPUHMMAKOTCA B CUCTEMY FOPOACKOW KaHanmMsauuu.
Ha npakTuke cpeaHerofoBon HEOPraHNM3oBaHHbIV 4ONONHUTENBHBIA NPUTOK NOBEPXHOCTHOMO
CTOKa B CUCTEMY FOPOACKOW KaHanuaauum coctaenseT 4 % — 7 % obuiero nocTynneHus
CTOYHbIX BOA B cucTeMy BoaooTBefeHusa. OaHako B nepmnogbl NPOJOMKUTENBHBIX MHTEHCUB-
HbIX AOXAEN U MPU CHEroTasHUM HEOPraHW30BaHHbLIN CPEAHECYTOYHBIA NPUTOK MOXET BO3-
pactaTb Ao 25 % — 40 % [1].

MoTepsBLUME rEpPMETUYHOCTD M YaCTUYHO paspyLUeHHble TpybonpoBogbl MOryT Anu-
TenbHOE BpeMS O pasmbiBa rpyHTa 1 aBapum paboTarb kak ApeHaxkHble. MNpu 3ToM OHK co-
BuUpartoT He TONbKO YTEYKU U3 PaCNONOXEHHONO Bbille BOAONPOBOAA, HO U IPYHTOBbLIE BOAbI.
Ha npakTtuke Takke BCTPEYaOTCA U SNEMEHThI NomnypasfenbHON CUCTEMBI, T. €. BPe3KU AOXK-
LEBOW CUCTEMbI B FOPOACKYIO KaHanu3aumio (Kak no npoekTy, Tak u 6e3 Hero), uenb KoTo-
pbIX — He AONyCTUTb 3aTOMMEHUs OTAENbHbIX TEPPUTOPUIA. YacTbl criydyan OTKpbITUS NHOKOB
rOpPOACKON kaHanM3aumm B CUNbHbIE NUBHW.

MocTynneHne HeopraHM3oBaHHOMO NPUTOKa B CUCTEMY FOPOACKOM KaHanvaaumm cusb-
HO 3aBWCUT OT BPEMEHWU NOAA U UHTEHCUBHOCTM BbINABLUMX OCaAKOB. [JHM MakcMmarbHOro
NPUTOKA B FOPOACKYHO KaHanM3aLmio — 3TO Bceraa AHW 3aTsikHbIX A0XKAeN UM MHTEHCUBHO-
ro CHeroTasiHus.

Mpv cpefHErogoBoW BENUUUHE HEOPraHW30BAHHOMO AOMOMHUTENBHOMO MPUTOKA, CO-
cTasnsoLwen obbiuHO A0 10 % OT O6Lero NOCTYNNEHUs1 CTOUHBLIX BOA B CUCTEMY FOPOACKOM
KaHanusauuu, ero Aons B NepUoabl NPOAOITKUTENBHBIX MHTEHCUBHBIX AOXAEN BO3pacTaeT
10 25% — 40 % [1]. YUem Hwxe yaenbHoe sogonoTpebneHune, TeM Bbille CTaHOBUTCA AONS
HEOPraHW30BaHHOIO MPUTOKA B AHU MAKCUMAIIbHOMO NPUTOKA: YUTEHHBIA NPUTOK CHDKAETCS,
a HEeOpraHM3oBaHHbIA OCTAETCH HEUM3MEHHBIM, TaK Kak 3aBUCUT OT MPOTSKEHHOCTM, COCTOS-
HMA CETUW, SKCNIyaTaunoHHbIX MPUEMOB, HO HE OT yYTEHHOr0 pacxoaa.

CTOu4HbIE BOAbI, OTBOAUMbBIE CUCTEMOW rOPOACKOMN KaHanM3aumm, BKoyakoT B cebs:

- CTOYHbIE BOAbI, MPUHMMaeMble OT abOHEHTOB, 3a COPOC KOTOPbIX B3UMAaETCsl MNaTa;

- BOMNONHUTENBHBIA NMPUTOK OT 0OLEKTOB CUCTEMBI BOAOMNPOBOAHO-KAHANM3aLMOHHOIO
X03AUcTBa (MOryT copacbkiBaTbcs 6e3 BauMaHus nnarbl);

- HEOPraHM3oBaHHbINM NPUTOK, nonagarowmn B LICB B BUAE NOBEPXHOCTHOrO CTOKa U
rPYHTOBbIX BOA, a Takke COPOC HEeYUTEHHOW (HeomnnayeHHOW) BOAbl, NOTpebneHHon yepes
He3aKoHHble Bpe3ku, 6e3 cyeTunkoB, NMbo NONy4YeHHOW He U3 LeHTpanM3oBaHHbIX UCTOYHU-

KOB BOAOCHaOXeHWs, He yuuTbiBaeMblX B onfarte 3a BogooTBeAEHNe.
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B cuctemy aoxaEBOM (MMBHEBOWN) KaHaNU3aLMM NOCTYNAaOT MOBEPXHOCTHbIE BOAbI Kak
¢ cenuTebHbIX TEPPUTOPUN, TaK U MIOWAA0K MNPOMBbILLNEHHbIX NPEANPUATUA U UHbIX Npea-
NPUSTUIA N OpraHn3aLmi, KOTOpble ABNATCA abOHEHTaMM OpraHu3aunii, OCyLLEECTBRAOWNX
BOLOOTBEAEHME.

'paHb Mexay NOBEPXHOCTHLIM CTOKOM C TEPPUTOPUA, KOTOPLIE ABNAIOTCH €CTECTBEH-
HbIM MCTOYHUKOM MUTAHUA rMaporpadmnHeckon CETU NOCENEHNA, U CTOUHBIMUA BOAAMU, KOTO-
pble AOMKHbI OTBOAUTLCA U OUYULLATLCH, OYeHb ycroBHA. MoBEPXHOCTHLIMA CTOYHLIMWU BO-
JamMn SBMSETCH 3arpA3HEHHbIA NMOBEPXHOCTHBIA CTOK C FOPOACKMX TEPPUTOPUIA, OTnnYaro-
LLIMXCA 3HAUUTESbHBIM COAEPKAHNEM 3arpASHSAIOWMNX BELLECTB, T. €. OT NPOMBILLIIEHHBIX 30H,
paoHOB MHOrO3TEKHOW XWNOW 3aCTPOMKN C MHTEHCUBHBIM ABWKEHWEM aBTOTPaHcnopTa u
NeLIeX0/A0B, KPYMHbIX TPAHCMNOPTHLIX MarucTpanen, TOpProBbIX LEHTPOB, a TaKkkKe C TepPUTO-
PV NPOMBILLIIEHHBIX U CEMNbCKOXO3ANCTBEHHbLIX NpeanpusaTuiA. B To e BpeMs NoBEepXHOCT-
HbIA CTOK TEPPUTOPUIA HACEeNEeHHbIX MYHKTOB, HE NOABEPraloLMXCA aHTPONOreHHOMY BO3Jen-

CTBUIO, 3arpsA3HeH CyeCTBeHHO MeHbLUe.
1.1.2 MHOoroneTHAA AUHaMUKa BOAOOTBeAeHUSA

B HaceneHHbIX NyHKTax, kak Npasuio, OCHOBHAA YacTb pacxofa CTOYHbIX Boa obpa-
3yeTCs OT XO3AMCTBEHHO-ObITOBOW AEATENBHOCTU HaceneHns (kak B Aomax, Tak U Ha pabo-
ynx mectax). OOLEenpuHATO OueHMBAaTL €ro BENWMYUMHOW YAEeNIbHOrO BOAOOTBEAEHWUS, NUT-
poe/yenoBeka B cyTku. [ockonbKy yyeTy noasepraeTcsi notpebnsemas BOAONPOBOAHAs BO-
[a, TO Yalle OLeHVBaloT yAenbHOoe BoAonoTpebneHne (XoTa Mexay 3TUMWU NOHATUSMU Cy-
LLileCTBYET BbilLieonucaHHasa pasHuua).

YaenbHoe BofonoTpebneHne 3aBucuT OT pasnuuHbIX dakTopos. K dakTopam, enus-
IOWLMM Ha yBenuyeHue BOAONOTPebneHus, OTHOCATCH: BbICOKAs HapyxHas Temneparypa
BO3AyXxa, pasMep rnoceneHnsi, BbICOKUN YPOBEHb XXMU3HW, OCHALLEHHOCTb FopsiuMM BoAOCHab-
KEHUEM, pasBUTUE NPOMbILLIEHHOCTU, AaBrieHne B CETU, YTEYKN U3 CeTu. K CbaKTOpaM, BINn-
AOLLMM Ha YMEHbBLLEHNE BOAOMNOTPEONEeHNs, OTHOCATCS: AeULUT BOAbI, BbICOKas OCHALLEH-
HOCTb BOAOCHETHMKaMU, perynnposaHne aaBrneHnsa B CeTH, BbICOKaA CTOUMOCTL BOAbI.

IuHamuka BoponoTpebneHns 3a gBa 25-neTHUX OTpe3ka BPEMEHW 3a MoCcnegHve
50 neT xapakrepusyeTca NpsamMo NPOTMBOMNONOXHO. B coBeTckuid nepuog BogonoTpebnexHne
HaceneHHbIX NMyHKTOB HEYKNMOHHO HapacTano. lNpuynHoni 31oro 6bin pocT HaAceneHHbIX NYHK-
TOB, a TaKkKe yBenuyeHue A0M1 KaHannsoBaHHbIX TePPUTOPUA, POCT MPOMBILLIIEHHOCTH, yBE-
nunyeHue ¢>a|crwqe0|<oro BO,EI.OFIOTpe6J'IeHVIH B yCNOBUAX OTCYTCTBUA y4YeTa BOAbI, a TakkKe No-
YTW MOBCEMECTHBIE YTEYKN B BbITy Yepes HeucnpaeHble BogopasbopHble Nnpubopbl. B Hauane

1990-x roaoB, HeHaAoNro yaepXaBLUMCh Ha AOCTUIHYTOM ypoBHe, obluee BogonoTpebnerme
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B HacCeNeHHbIX MyHKTax crano crpemuTenbHo (Ha 4 % — 5 % B rog) cokpawatbes. [Npudn-
HaMK SBUNUCb Kak peskoe NageHWe MPOMbIWNEHHOrO NMPON3BOACTBA, TaK CHKEHWE yaerb-
Horo BogonoTpebneHus B BbITy.

K HacTosLeMy BpemeHn paKkTop CHKEHMS NPOM3BOACTBA yXKe B OCHOBHOM 1cyepnan
cBoe BnusiHue. Ho cHwkeHue soponoTpebneHuns, npumepHo Ha 2,5% — 3,5 % B rog, npo-
nomkaetcs. Tenepb yxe ero NpUYnHOM ABMSIETCA UMEHHO WU3MEHEHWe YAEensHOro BOAOoMo-
TpebneHus, nponcxoasiliee BCNeLCTBME:

- OCO3HaHHOW 3KOHOMWUM BOAbl HACeNeHNeM TaMm, F4e yCTaHOBMEHbI KBApTUPHLIE BO-
[OCYETYMKM (B COBOKYMHOCTU C PE3KUM POCTOM CTOMMOCTM BOAbI);

- 3aMeHbI CTaporo, NPOTEKAaOLWEro CaHTEXO00PYLOBaHNS HA HOBOE, HAAEXHOE;

- PErynmpoBaHns HarnopoB B CETH, OCYLLECTBNAEMOro opraHm3aumamm BKX.

CHwkeHne BoponoTpebneHVs HanmpsMytd OTpakaeTcs Ha  BOLOOTBEAEHUW.
Mo paHHbIM Poccrarta B uenom no Poccurickon defepanm cpeaHMn pacxon CTOYHbIX BOA B
LICB cHuauncs ¢ 1995r. no 2013r. ¢ 42,3 no 28 MnH M3/cyT, T. . bonee yem Ha 1/3.
B kpynHbIx ropogax cHuxkeHue Bbino Gonee BbipaxeHHbIM U gocturano 50 %.

BopgooTBeaeHne no cuctemMe AOXKAESBOW KaHanM3auuMn onpepnensieTca Cneayowmmm
dakTopamu:

- OXBaTOM FOPOACKUX TEPPUTOPUI KOSNEKTOPHON CETHID CUCTEMBI AOXKAEBOW KaHanm-
3aumu;

- XapaKTepucTMKamMy TEPPUTOPUIA (AONS BOAOHEMNPOHMLAEMBIX MOKPLITUIA, MPYHTOBbIX
NMOBEPXHOCTEN, ra30HOB M T. M.);

- fonel MOBEPXHOCTHOrO CTOKa, MPUHUMAEMOro (MOCTYMAloLLEro) B CUCTEMY ropoj-
CKOW KaHanmMsayuu,

- KnMMaTtndeckummn pakropamu.

Kak no ycnoeusim obpasoBaHusi, Tak U Mo CTeNeHW 3arpsasHEHHOCTU pasfmyaloT:

- LOXAEBOWN CTOK;

- Tanbl CTOK;

- NONMBOMOEYHbIE CTOYHbIE BOABI.
1.1.3 3arpsi3HEHUs1 CTOUYHbIX BOA NOCEJSIEHNA
1.1.3.1 3arpsa3HeHusa ropoACcKUX CTOYHbLIX BOA

CTOu4HbIE BOALI NMOCENEHWI 3arpsidHEHbI, MPEXAE BCErO, B pesyrbTare X03sNCTBEHHO-
ObITOBON AesTenbHOCTU HaceneHunsa. Takke npubnuautensHo 20 % — 40 % CTOYHbLIX BOA

nocTynaeT oT a6OHeHTOB, HEe OTHOCALLUNXCA K XXUINMOoMyY CbOH,D,y.
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OcCHOBHY0 Maccy BeLLecTB, NPUCYTCTBYIOLMX B CTOYHbIX BOAAX, COCTABNAOT OpraHu-
yeckve coefMHeHus. B cTouHOM BOZe NMPUCYTCTBYHOT COTHU OTAESbHbIX BewecTs, bonblas
YacTb KOTOPbIX MAeHTUULMPYETCS kak Benku, xupbl 1 yrneogbl. MNpyMeHUTeNBHO K 3aga-
YaMm OYUCTKU CTOYHBIX BOA, COAEPKAHME OPraHUYECKMX 3arpsi3HEHUA U3MEPSHOT Konude-
CTBOM KUCNOpOAa, pacxoAyemoro Ha MX OKUCIIEHUE B XOAE MPOBEAESHUS aHanUTUYECKOro
onpeaeneHns:

- B Buoxmmnyeckom npouecce — BenuunHon BIK (6uoxumuueckoe notpebneHne
kncnopopa). Ucnonbaytot nokasatenu BIKs u BMKqenw, onpeaensiembie nocne 5 un 20 cyTok
WHKyOaLMK cooTBETCTBEHHO. Ha npakTuke MCcrnornb3ytoT, kak npasuno, nokasatens BMKs, oa-
HaKo, HopmupoBaHue npoussoguTcsa B BenmunHax blMKqeny;

- B XMMMYECKOM npouecce — eenuumHon XK (xummnueckoe notpebneHne Kucnopo-
aa).

CoepvHenns asoTta u ochopa onpeaensioT Kak B (hopmMax MUHeparnbHbIX CoefnHe-
HWUI, Tak 1 B chopmax obLyero asota u obuyero docdopa (B 0OTeYECTBEHHOW NpaKTUKE OYEHb
penko).

CtouHble Boabl nocenenun (kak CB, Tak n MCB) sHauMTenbHO 3arpAsHeHsl 6akTepu-
AMK, BMPYCaMMK, NPOCTENLLMMU OpraHn3Mamu, Cpeam KOTOpbIX MOTYT NPUCYTCTBOBaTL BO3Oy-
AUTEenn onacHbIx 3abonesaHni.

lopogfckne CToYHbIE BOABI COAEPXKAT COTHN COSAMHEHWUIA, U3 KOTOPLIX C TEXHOMOrnye-
CKOW 1 3KOMOrMYECKOW TOHEK 3peHUs, C y4eToM pa3basneHus, 3HaveHne nmetot He Gonee 30
(0BO6LLEHHBI NMepeYeHb KOHTPONMPYEMBIX Ha MPaKTUKE 3arpsisHEHWMI CTOYHLIX BOA MpuBe-
AeH B Tabnuue 3.3, pasgena 3,). PesynbTathl aHannsa akTnyecknx AaHHbIX Mo 3arps3HeH-
HOCTW CTOYHLIX BOL NpuBeAeHb! B pasgene 1.3.8.

Mpw, kazanock Bbl, BNN3KMX YCNOBUSAX MPONCXOXKAEHUS HE CYLLECTBYET [iByX MOTOKOB
[CB opunHakoBoro coctaea. Pasnuuns BbiaBaHbl:

- MPVMEMOM (MU OTCYTCTBUEM MPUEME) MOBEPXHOCTHBIX CTOYHBIX BOA B CUCTEMY KaHa-
nmsauumu;

- YpOBHeM 6r1aroyCcTporCTBa XUMoro oHAa NoceneHui;

- BEMUYMHON YA EeNbHOTrO BOAOMOTPEONEHNS;

- COCTaBOM MPON3BOACTBEHHbBIX CTOYHbIX BOA,;

- MIHTEHCUBHOCTLI MHPUNBTPauUmmn B TpyGonposoabl (Mnbo skcuneTpaumm ns Tpybo-
NpPOBOAOB);

- fonel KOHLEHTPUPOBAHHBIX MOTOKOB (3aB0O3 M3 BbIrpebOB aBTOTPaAHCMOPTOM, BO3-

BpaTHble NMOTOKM OT 06paboTkn ocafka).
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BaxkHasa pacueTHan BenuuvMHa — yAenbHOEe KONMYECTBO 3arpasHAoWMX BELWEeCTB, no-
CTynarLwmx OT ofHoro xwurtens (oM. Tabnuuy 1.3) [2]. 3TOT nokasarens CNONb3yHoT, B YacT-
HOCTW, Npu pacyeTax (koraa [OCTOoBepHble (haKTUYecKne AaHHble O CTOYHOW BOAE OTCYT-

CTBYIOT U N3BECTHA TOJSIbKO YMUCIEHHOCTb HaceneHus).

Tabnuya 1.3 — 3arpsasHEHHOCTb CTOYHbIX BOA U3 pacyeTta no yaernbHOMY KONMYECTBY 3arpA3HAIOLLNX
BELLECTB, NOCTYNAIOLLMUX OT OAHOrO XUTENs

n KonmecTso 3arpasHaioLx KoHueHTpauus 3arpssHeHuii B
okasarenn BELLECTB Ha OAHOIO XUTENS, CTOuHOI BOE, M/ **
r/cyt *
B3BelweHHble BewecTea 65 217
BlMKs HeoCBETNEHHON XUAKOCTH 60 200
A30T o6wmi 13 43
A30T aMMOHUIHBIX CONen 10,5 35
doccop obmn 25
doccop ocartos P-PO, 1,5

*Mpu o6ecneyeHHOCTH 85 %.
*Mpu Hopme BoaooTeeaeHus 300 n/uen B CyTKu.

Mpon3BOAUTENBHOCTL OYUCTHBIX COOPYXEHWM MO MOCTYNalWMM OpraHUYeckum 3a-
FPABHEHUSIM MPUHATO OLEHMBAaTb BEMUYMHOW SKBUMBaNEHTHOro uucna xutenen (OWXK).
3a QWX npuHMMaeTcs macca opraHMyeckoro sarpssHeHus no bIKs, pasHas 60 r O (dopmy-
na pacdeta — cm. pasgen 1.5). B EC 3ty xapakrepuctuky Mcnonb3ytoT ANs Lenen HopMu-
poBaHus.

C nonsTvem QYK cBasaHa BaxxHas 3akOHOMEPHOCTb dhopMmupoBaHusi Harpyaku Ha OC
'CB: cHwkeHne pacxofa CTOUHbIX BOJ, BbI3BaHHOE TOMbKO S3KOHOMUWEWN BOAbI, HE NMPUBOAUT K
YMEHBLUEHWIO Harpy3ku no sarpsasHsiowmm sewecteam Ha OC, a nvlib K YBENMUYEHUIO KOH-
LeHTpaummn aTnx 3arpssHeHuin. 3a 20-25 net cHuwkeHna nputoka Ha OC NCB peanbHoe cHu-
XEeHWe HarpyskM Mo 3arpsi3HeHUsIM MPOU3OLLNO TOMBbKO 3a CYET 3aKPbITUA NPOMbILLNEHHBIX
NpeanpUATUA B HAaceneHHbIX NyHKTax.

Hapagy ¢ namepsiemMbiMn BENMMYMHAMMW 3ArPS3HEHHOCTU CTOYHBIX BOJ, OHWU XapakTepu-
3yloTCA HanM4mMeMm rpyboamncnepcHbIX MexaHn4eckux npumMecen: otbpocos 1 necka. Ux konu-
YEeCTBO B CTOYHbIX BOAAX HE M3MEPSETCA B BUAY NPaKTUYECKON HEBO3MOXHOCTY aAeKBaTHOMO
npobootGopa. Konmuectso aTux 3arpsisHEHUN BbIHYXAEHHO ONpefensieTcs nyteM uamepe-
HUSt MX PAKTUYECKN YNOBMEHHbIX 06BLEMOB, UTO He BKMoYaeT B ceba yacTb 3arpssHeHUn,

He 3aaepXaHHbIX Ha CTaann npouexmnsaHna U otaeneHna necka.
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3arpssHsoLMe BelecTBa XO3SIMCTBEHHO-OLITOBOrO MPOUCXOXKAEHUS, OTHOCUMbIE K
TN BOCB, 0b6pasytoTcsi He TOMbKO B XUNOM CEKTope, a Apyrve 3arpsasHsaowme BellecTsa
(YCnOBHO HasblBaeMble B HACTOSALEM CMPABOYHUKE TEXHOTEHHBIMW 3arpsi3HEHVUSIMN) —
He TONbKO Ha MPOW3BOACTBEHHBIX MPEANPUATUAX. [JaHHbIE aHanmnsa CTOYHbIX BOA OT XKMIOro
cekTopa [3] nokasbIBakoT, YTO B MX COCTaBe ONpPenensoT BECbMa CyLLECTBEHHbBIE KOHLEHTPa-
unn HedbTenpoayktos (Macna kocmeTtudeckmx cpegcets), CIMAB, deHonos (B TOM 4mcne u
€CTECTBEHHOrO MPOUCXOXKAEHNS).

NCTOYHMKaMM MNOCTYMNIEHUS TSHKEbIX METANNoB (MUKPO3NEMEHTOB — MEAM U LIMHKA) B
ObITOBbIE CTOYHbIE BOAbI ABMSETCH UX NOTpebneHve ¢ nuen, a Takke B CocTaBe BUTaMM-
HoB. Kpome Toro, LUMHK, Mefb, & TakKe XPOM KOHTaKTUPYIOT C BOAOMPOBOAHON BOAOW Kak Ma-
Tepuvarsbl BHYTPEHHUX MOKPbITUA TPYO (LMHK), COCTaBHbIE YacTn natyHn (MeAb U LMHK), 13
KOTOPOW W3roToBMNeHbl CMECUTENW W pasnudHble APYrue YCTPOWCTBa Ha BHYTPEHHMX CETAX
BOAOCHAGKEHUS, a Takke BHELLHWE NOKPLITUA BOLOPa3bopHbIX YCTPOUCTB U APYrMX SrIEMEH-
TOB (XpOMm).

Taioke Tsxenble MeTannbl MOryT B CyLLECTBEHHbIX, OTHoCUTenNbHO MK, 6x0s KONUYE-
cTBax, Haxo4WUTCA B BOAOMPOBOLHOW BOAE, YTO HE MPOTMBOPEYUT CaHUTapHBIM HOPMaM, KO-
TOpble Ha Heckonbko nopsigkoe (no mean — B 1000 pas) sbiwe gaHHbIx MOK. Ha npakTtuke
MOBbILUEHHbIE KOHLIEHTPALMWN TaKUX BELLECTB B MUTLEBON BoAe OOycnoeneHbl 6onbluen ya-
CTbH MX €CTECTBEHHbLIM NPUPOAHBLIM COREPKAHNEM.

C npupoaHOW BOAOW B 3HAYMTESNbHbLIX KONMUYECTBaX MOryT NOCTynaTb Takue Belle-
CTBa, KaKk Mefb, LUMHK, MapraHeL, antoMUHWR, Xeneso. Tskenble MeTannbl MOoryT nocTynaTh
B MOBEPXHOCTHbIE WUCTOYHMKM C HaPYLUEHHbIX U MPUPOAHbIX NaHAwadToB, 0coGeHHO npu-
YPOUEHHBIX K BIM3KOMY 3aneraHuio KOpeHHbIX nopog unu xun. CogepxaHue xenesa B noa-
3EeMHbIX BOAAX B 3HAYMTENBbHBLIX KOMMYECTBaX XxapaKTepHO ANA OONbLUOW YacTy Tepputopumn
Poccurickon depepauyn.

Talkke CyLLECTBEHHbIE KOMMYECTBA BbILLEONMCAHHbLIX 3ArpPsA3HSAIOLMX BELLECTB nona-
JaloT B CTOYHbIE BOAbI HA MUKPOMPEANPUATUAX, 3aHUMaIOLLMXCH BbITOBBIM 0BCNyXMBaHWEM
HaceneHus, B TOM 4ucne B aBTOPEMOHTHbBIX MacTEPCKUX, rmpadvedHblX, XMMYMUCTKax, Meaun-
LIMHCKMX N Y4EBHbBIX YUPEXLEHNSAX, Ha KOTOPbIX HE MOTyT ObITb NPUMEHEHbI METOAbLI NoKarb-
HOW OYMCTKW.

W HanpoTuB, CTOYHbIE BOABI OYeHb MHOTMX abOHEHTOB, HE OTHOCHALLUMXCH K XXUMOMY
hoHAy, B 3HAUMTENBHON cTEneHn pOpMUPYIOTCS B OCHOBHOM B pe3ynbTare XO3AMCTBEHHO-
ObITOBON AEATENBHOCTM, aHANOMMYHOM XUMOMY POHAY.

Ans cTouHbIx Bof obLyecnnaBHbiX U NUBHEBLIX CUCTEM BOAOOTBEAEHUS (a NpW Bbipa-

XEHHON UHDUNBbTPaLMN — 1 ANA BbITOBLIX CUCTEM BOAOOTBEAEHUS) PA3NUYHBIA BKNaj TEX-
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HOreHHbIX 3arpssHeHuii obycnaBnmnBaeTCs Takke MPUEMOM MOBEPXHOCTHBLIX CTOYHBLIX BOA,
KOTOpPbIe He TONbKO COAepXaT Takue XapakTepHble A8 MOBEPXHOCTHOro CToKa 3arpAsHeHus,
Kak B3BeLUEHHbIE BeLLeCTBa U HEPTENPOAYKTbI, HO U MOTYT COAEPXaTb psg MeTannos, oby-
CMOBJEHHBIN WX MOBbILLIEHHBIM COAEPXKaHNEM (FEOXMMUYECKMA (DOH) B MOA3EMHON (rpyHTO-
BOM 1 BGonee rnybokMx Noa3eMHbIX FOPU3OHTOB) BOAE.

1.1.3.2 3arpsa3HeHUs1 NOBEPXHOCTHbIX CTOYHLIX BOZ,

OCHOBHbIMW 3ArpA3HAIOLMMM KOMMOHEHTaMW NMOBEPXHOCTHOIO CToKa, popMupyoLLe-
rocs Ha cenuTebHbIX TEPPUTOPUSX NOCENEHNIA, ABNSIOTCA MPOLYKTbI 3P03UM MOYBbLI, CMblBa-
€Mble C ra3oHOB W OTKPbITbIX MPYHTOBbLIX MOBEPXHOCTEN, Mbiflb, ObITOBOW MycOp, BbiMblBae-
Mbl€ KOMMOHEHTbLI AOPOXKHBLIX MOKPLITUA U CTPOUTESbHBIX MATEPUanoB, XPaHsLLUXCS Ha OT-
KPbITbIX CKMaACKMX MMOLlagkax, a Takke HedTenpoayKTbl, Nonajarollne Ha MOBEpPXHOCTb
BogocOopa OT aBTOTPaHCMoOpTa 1 JPYroh TeXHUKN. Cneumdunyeckme 3arpasHAoLWLME KOMIO-
HEHTbI BbIHOCATCH NOBEPXHOCTHBIM CTOKOM, KaK MP&BWIO, C TEPPUTOPUA NPOMBILLIIEHHBIX 30H
UV NOMafakoT B HErO U3 NMPU3EMHOM atMocdepbi.

B oTaenbHbIx HaceneHHbIX MyHKTax, B 0COBEHHOCTU B KypOpPTHbIX ropoaax tora Poc-
CUK, MO NPUYMHE HEJOCTaTOYHOrO PasBUTUS CETU FOPOACKOW KaHanu3aumm, B CUCTEMBI LOXK-
LLEBOW KaHanmM3auummn ocyLLecTBnaeTcs copoc X03NMCTBEHHO-ObITOBbLIX CTOMHbIX BOA.

B MNCB MoryT nonagatb cneuuduyeckme 3arpsi3HeHWsi, CMblBaeMble C TEPPUTOPUN,
npurerarwwmx K npoMbILLIIEHHBIM MPEANPUSTUAM (HO MM HE MpuHaanexawmx), a Takke
CTOYHbIE BOAbI psifia NPOM3BOACTB, HE pa3peLleHHble 6e3 0UNCTKM K NpUeMy B AOKAEBYIO CU-
CTeMy BOJOOTBEAEHUS], TAKUE KaK aBTOXO3SNCTBA, aBTOMOVKM, NpeanpuaTUsi oGLLEeCTBEHHO-
ro nNuTaHua u GbiToBOro obcnyxmBaHusA. B psige noceneHui, Tam, rae 3T HeAoMycTUMbIE
NPaKTUKA MOSYyYMIA pacnpocTpaHeHue, a Takke Mpyu HeyAOBMNETBOPUTENBHOM CaHUTapHOM
COCTOsIHUM BOAOCHOPHBLIX BaccerHoB ypoBeHb 3arpsisHeHHocTy MNCB cneynduyeckumn kom-
NOHEHTaMM U MO MMKPODMONOrMYECKUM NoKasaTensM NpubnmkaeTcs K nokasaTensam 3arpas-
HeHuns, xapakTtepHbiv ansa CB.

Bce 3arpsisHsiioLme BeLecTBa, NPUCYTCTBYHOLLME B NOBEPXHOCTHOM CTOKE MOCENEHUN,
pasgenstoT Ha:

- MMHeparbHble U OpraHUYecknue NPYMecK ecTEeCTBEHHOrO MPOUCXOXAEHWS, obpasy-
rowmecs B peayrnbtate abcopbuum rasos U3 atmocgepbl U NPU 3po3uUM NoYBbI, B TOM YUCHE:
pacTBOpeHHble OpraHMYeckue U MMHeparsbHble BELLEeCTBa, a Takke rpyboaucnepcHbie npu-
MecK (YacTuubl Necka, rMuHbI, rymyca);

- BELecTBa TEXHOTEHHOMO NPOUCXOXKAEHWNSA B Pa3NMYHOM (ha3oBO-gMCNEPCHOM COCTO-

AHWN. HeddTENPOAYKTLI, BbIMbIBAEMbIE KOMMOHEHTBI AOPOXHBIX MOKPBITUA, COSANHEHUA Ts-
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xenbix metannos, CMAB 1 apyrne KOMMOHEHTbI, NEpeYeHb KOTOPbIX 3aBUCUT OT npoduns
NPeAnPUSTUA MECTHOW MPOMbILLNEHHOCTM,

- BakTepuarnbHble 3arpasHeHUs, NoCcTynarLme B AOXKAEBYHO KaHanM3aumio npu Heyao-
BNETBOPUTENIBHOM CaHUTaPHO-TEXHUYECKOM COCTOSIHUM TEPPUTOPUN U KaHANMU3ALMOHHBIX
ceTen.

YcpeaHeHHbIe faHHbIe NO YAENbHOMY BbIHOCY €CTECTBEHHbBIX NPUMECEN C AOXKAEBbLIM
CTOKOM C TeppuTopyn 60nblUMX FOPOAOB MPU MIOTHOCTM HaceneHus, 6nuakon k 100 yen/ra,
a TaKKe cpegHNX N MarnbIxX ropofosB C COBPEMEHHBIM YPOBHEM OraroyCcTpoucTea npuBeaeHb!
B Tabnuue 1.4 [4].

Tabnuya 1.4 — YaenbHbIN BbIHOC 3arpsi3HSIIOLLMX BELLECTB C FOPOACKUX TEPPUTOPUIA

3arpAsHAIOLLNE KOMMNOHEHTDI YaenbHbIi BLIHOC, Kr/(ra-roa)

B3BeLUEHHbIE BELLEeCTBa 2500 7

OpraHUYeckne BELIECTBA N0 NoKasaTensm:

- XMK 1000
- BMKy 140
HedTenpoaykTbl 40
BuoreHHbIe 3NeMeHTbI:

- COeNHEHUs a30Ta 6

- coeauHeHus gocdopa 1,5

Y [Insi manblx U CPeAHMX FOPOZIOB CO CTAPOii ManoaTaXHON| 3aCTPOKOI U HEAOCTATOYHLIM YPOBHEM Gna-
roycTpocTBa yCpeAHEHHbIN yAerbHbI BbIHOC B3BELUEHHBbIX BewecTB Ha 20 % GonbLue.

Mo ocTankHbLIM nokasatensm Npu OTAUYUM CENMTEOHON NNOTHOCTM OT BenuuuHbl 100 Yen/ra ucnonb3yoT
nonpasoYHbIA KO3PULMEHT, pasHelii /100, rae M — cenutebHas NNOTHOCTL HACENEeHUs paccMaTpuBaeMo-

ro obbekra.

XapakTepHbiM 1 Havbornee onacHbIM Afsi BOAHbIX OOLEKTOB SIBNSETCS 3arpsisHEHWe
MOBEPXHOCTHBIX CTOYHbIX BOA HedTenpoayKTaMu, Kak npaBvno, copbnpoBaHHbIMU Ha B3Be-
LUEHHbIX BeLlecTBax.

Pa3bpoc 3HayeHuin 3arpsisHeHHocTM MNCB ropoackMx MoceneHum No OCHOBHBLIM 3a-
FPASHAOWMM KOMMNOHEHTaM ropasgo bonbwe, Yem y FCB, n moxeT gocturate AByX nopsaa-
KOB.

Ha 3arpsisHeHHocTb MNCB B CTOPOHY MOHWKEHUSI BAUSIET NPUTOK MHUNLTPALMOHHBLIX
N ApPeHaxHbIX BOA (Tak HasbiBaeMbld CODCTBEHHBLIM pacxof KOmnnekropa). 3Tn BOAbl, Kak
npasuno, cnabo sarpsisHeHsl. [10 nmetowenca nHpopMauum, MHTEHCMBHOCTL 3TOMO NMPUTOKA

TaKoBa, YTO B Mepuoa AOXKAEN Manol UHTEHCUBHOCTUM OH CriocoGeH B HECKOMbKO pa3 pas-
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6aBnsTh 3arpA3HeHHbIE NMOBEPXHOCTHbIE BoAbI [5]. MponcxoxaeHre cobCTBEHHOro pacxosa B

3HaYMTENbHON CTENEHU CBA3aHO C APEHUPOBaHMEM YTeUek U3 CUCTEMbI BOAOCHaBKEHMS.
1.1.4 Cneunduka ycnoBui KOHTPOSA pacxoaa U 3arpA3HeHHOCTU CTOYHbIX BOA,

"CB xapakTepusyoTCs HepaBHOMEPHOCTLIO pacxoa U HEMPEACKa3yeMOCTLIO COCTaea
BO3MOXHbIX 3arpAsHAIOWNX BELEeCTB. JTO 3aTpyAHSIET NPOM3BOACTBEHHBIA KOHTPOMb Kak
npeanpuaTuemM-aboHEHTOM, Tak 1 opraHunsaumen BKX.

Mpobnembl YCNOXHAKTCA ASACTBMEM CNEAYIOLMX 0OBEKTUBHBLIX (DaKTOPOB:

370 CBA3aHO C AEeNCTBMEM CrieayroLnX 06bEKTUBHBLIX PaKTOpPOB:

- U3MEPEHME OTHOCUTENBHO HEBOIbLUMX PacxofoB CTOYHbIX BOA BECcbMa 3aTpyAHW-
TenbHO. OTO CBSI3aHO Kak ¢ 6e3HanopHbIM XapakrepoM ABWXEHUS CTOYHOW BoAbl B TpyGoO-
npoBojax, Tak U C HanMyYMeMm B CTOYHbIX BOAAX Pa3HOro pofa rpyboaucnepcHbix 3arpsisHe-
HAA M UCTOYHNKOB O1o0BpacTaHniA, KOTOpble HE Aal0T BO3MOXHOCTU MPUMEHATL AN yyeTa
CTOYHbIX BOA OOOpyaoBaHMe, MCnonb3yemoe B BOAOCHabxeHUW. Ha pbiHKE CyliecTByrOT
npubopbl, B TOM YMCHe SMNEKTPOHHbIE, CNOCOOHbIE (N0 AeKnapauum NpousBoauTenei) name-
psiTb HeBOonbLUME pacxonbl CTOUHbIX BO4 B H6e3HanopHbix Tpybonposogax. Ho ctommocTb mnx
O4YeHb BbICOKa, YTO MPU HanMM4YMN HECKOSBKUX BbIMYCKOB OYEHb 3aTpaTHO ANt aDOHEHTa;

- 0YeHb BonbLUyto NPobnemMy NpeacTaBnsaeT agekBaTHbIN NPo6ooTOop Npn HeBONMbLUNX
pacxofax CTOYHbIX BOA, YTO CBA3AHO C TEXHUYECKON HEBO3MOXHOCTLIO (663 NCnonb3oBaHus
aBTOMaTU4ecKmMx NpobooTOOPHMKOB) 0TOOpaTL NPobbl M3 NOTKa KaHANM3aUMOHHOrO Konoaua
Npy HEAOCTaTOMHOM Crnoe CTOYHbIX BoA. K coxaneHuo, npuMeHeHne aBToOMaTn4eckux npo-
©00TOOPHMKOB KpanHe Peako, B TOM YACME MO NMPUUMHE UX 3HAUUTENBHON CTOUMOCTM;

- BHYTPUCYTOYHasA AUHaMUKa pacxofa v KOHLEHTpaUmmy 3arpssHEHNIA.

MpakTn4eckn oTCyTCTBYET BO3MOXKHOCTb LienieHanpaBneHHOro BO3AeNCTBUS Ha COCTaB
CTOuYHbIX BoA. B coBpemeHHom cutyaumm 75 % — 85 % nx obpasyeTcs B XUNOM CEKTOpe, Ha
KOTOPbIA HE PacripPOCTPaHSIFOTCS HUKaKWe PErynsiTopHbIe BO3AEUCTBUSA (3a PeAKUM UCKNIoYe-
H/EM BO3MOXHbIX MEP CO CTOPOHbl OpraHuM3auuM, 3KCMNyaTUpyloLwen MHOMOKBapTUPHBIN
LOM, B CNy4ae 3acopoB KaHanmsauMoHHbIX TPyOonpoBOAOB MpuU HanM4umM AoKasaTensCcTB BU-
Hbl XunbLa). CoBpemMeHHble BbITOBbIE CTOMHbIE BOAbI XapaKTepuaytoTCH OLLYTUMbIMMA KOH-
ueHTpaumamun Hedrenpopyktos (1-3 mr/n), CINAB, deHonoB (kak NPOAYKTOB XWU3Hepes-
TENBHOCTM), LUMHKA, MeAWN U ApYrux BeLecTB. 3a nocnegHee AeCATUNETUE B HECKONBbKO pas
Bblpocnu koHueHTpauun CIAB u docdopHbIx coeanHeHuni (pocdartoB) B pesynbTare ux
NCMOSb30BaHWUS B KA4YECTBE JETEPreHTOB B ObITy.

C6pocsl NpeanpuATUN-aboHEHTOB PETYIMPYIOTCS PSAOM HOPMAaTMBHBLIX aKTOB, Npea-

nUcbIBaOLWMM UM cobnogaTte AoNyCTMMblEe KOHUEeHTpaumu. OfHako dakTuieckoe BbINonHe-
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HVe 3TMX TpeboBaHWI Ha MpakTUKe He Bcerfa MOXET ObiTb HALEXHO MPOKOHTPONMPOBAHO.
Psa npoussoncTs, ABNAOLMXCA HEMPEPbLIBHLIMK, MOXET BblTb MPOKOHTPOIMPOBaAH OTHOCU-
TenbHO nerko (C y4etom npobnem otbopa npob, onucaHHbIX Bbiwe). [pon3BoacTea ¢ npe-
PLIBUCTbIM MPOU3BOACTBEHHBIM LIMKIIOM, K COXaneHWo, 4acTo obnagaroT 1 nonb3ytoTcst TeX-
HUYECKUMM BO3MOXHOCTSIMUA MO YMEHbLUEHUIO COPOCOB NPU NMPOBEAEHUN KOHTPOJSILHOMO OT-
Bopa npob. NasecTHa Takke npobremMa HefoCTaTOYHOW 40CTOBEPHOCTM OTHETHOCTM.

M Tem Bonee HEKOHTPONMPYEMbI MOMEHTbI 3amnoBbIX COpocoB, B 0COBEHHOCTH, Koraa
CO CTOYHbIMW BOZaMM cOPachLIBAOTCS XUAKME OTXOAbl MPOU3BOACTBA, OCAAKU NOKanbHbIX
OUMCTHBIX COOPYKEHUA, HEKAYECTBEHHAs NPOAYKLMS NMMBO Chipbe.

B kpynmHOM HaceneHHOM MyHKTe Ha MpakTuke OBHapYXWTb BMHOBHOTO B 3annoBOM
cbpoce BecbMa 3aTpyaHWUTENBHO, a Ha ypOBHE AokasatenecTB ¢akta cbpoca ansa cyaa —
MHOFOKpaTHO TpyAHee.

CeepxHopMaTuBHblE COPOCHI MOryT (PUKCMPOBATLCS MyTEM MPUMEHEHUs crieuunans-
HbIX MOCTOB KOHTpOnsi cOPOCOB C WCMOMb30BaHWEM aBTOMaruyeckMx npobooTbopHuKoB
n (nnn) aBToMaTU4ecknx aHanusatopoB. OgHaKo CTOMMOCTL TONMbkO oBopyaoBaHUs AnA Ta-
KOro MoCTa OYeHb Bbicoka. TexHuueckas pabouas rpynna He pacrnonaraet uHgopmaumen o
Hannumm B Poccuiickon Pegepaumm Ha Bbirmyckax aboOHEHTOB Takvx MOCTOB, NpefHasHa4YeH-
HbIX 415 KOHTPOSA CO CTOPOHBI OpraHmaaumn, skennyatmpyowen LICB.

BoamoxkHocTu BnnsiHua Ha coctas MCB, noctynarowmx Ha O4nCTKy, BECbMa BbICOKM.
K Taknum BO3MOXHOCTSIM, HanpuMep, OTHOCATCS:

- NOAAEPXaHUe ynuL, ropoja B NMopsiake, CBOEBpeMeHHas ybopka Mycopa C ynuu, He-
LOMYLLEHNE CTUXMINHBIX CBarok;

- OpraHM3aLMOHHO-TEXHUYECKNE MEPOMNPUSITUS, HaMpPaBneHHbIE Ha COKpalleHWe Bbl-
Hoca Mpumeceir 3a CHeT opraHu3auuMn perynspHor yobopku TeppuTopuM, NoadepXaHve ro-
POACKMX MarucTpanen v ynuy, B nopsiake, CBOEBPEMEHHbLIA PEMOHT JOPOXKHBIX MOKPLITUR, a
TakkKe orpaxkieHve 30H o3eneHeHus Boparopamu, UCKMIOYAaLWMMN CMbIB TPYHTa BO BPEMS
WHTEHCUBHBIX NUBHEBbLIX AoXaen, ybopka Mycopa ¢ ABOPOBbIX TEPPUTOPUNA, HeaonyLleHne
CTUXMIHBIX CBArNOK, opraHnsauus yoopku 1 BbiBO3a CHera C asToMarMcrpanei, CTOSHOK aB-
TOMOOMNBHOrO TpaHcnopTan T. 4.;

- Hagnexallas BepTUKanbHas MraHMpoBKa, MPENSTCTBYHOLAS CMbIBAHUIO TPyHTa Ha
TPOTyapbl U NPOE3XKME YacTU ropoAa;

- HefoMNyLLEeHVEe pasnMBOB aBTOMOOMNBHOIO TONNMBA U Macna.

HO 3TV BO3MOXHOCTW HaxoAsTCsl BHE Cepbl KOMMNETEHLMM OpraHnsaUmin, skernmyaTum-

pyrowmx LICB.
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OpHako OHM MoryT BnusATb Ha cbpockl NMCB OT TeppUTOPUIA NPOMBILLNEHHBIX NPef-
NPUATUIA, NyTEM CBOEBPEMEHHOIO KOHTPOISi CTOYHbIX BOA, BbISBMEHUA NOAKMOYeHUI cBpoca
NPOMBILLNEHHBIX M XO3SNCTBEHHO-OLITOBbLIX CTOYHLIX BOA B AOXAEBY ceTb. Ho 3TO o4eHb
Tpyaoemkas pabota, Tpebyrowas Hanmuma cneynansHoro obopyaoBaHUA Ans TENENHCNEK-
LM ceTen ANns BbIABNEHUS HE3aKOHHbIX BPE30K.

C y4eTOM N3NOXEHHOTO CreAyeT KOHCTaTUPOBaTh CreaytoLLee:

- BO3MOXHOCTU opraHusaumi, skcnnyatmpyowmx LICB, BnusATs Ha cocTaB cbipbs, No-
cTynatoLero Ha 06paboTky (T. €. CTOUHbIX BOA), BECbMA Y BECbMa OrpPaHWUYEHbI;

- COCTaB CTOYHbIX BOA UMEET BEPOSITHOCTHLIA XapakTep, 0COGEHHO MOBEPXHOCTHbIX
CTOYHbIX BOJ, KOHLEHTPALMN OCHOBHBIX 3arpsi3HSIOLLUX KOMIMOHEHTOB B KOTOPbIX M3MEHSIOT-
CS1 B TEYEHME OAHOrO JOXAS OT MakCMmanbHO BOSMOXHbIX A0 Hynsl. Jllobble BENMYUHBI, Npu-
H/MaeMble [NS1 PACYETOB COOPYXEHWW, LOMKHbI UMETb BEPOSITHOCTHYKO OLIEHKY (MpOLEeHT

06ecneyYeHHOCTM faHHOM BENNYMHBI).
1.1.5 HepaBHOMepHOCTL O6pa3oBaHua CB

MoHATHe HepasHOMepHOCTM obpasoBaHns oTHocAT Tonbko k [CB, Tak kak pacxop
MCB onuckbiBaeTCs WHbIMW, BEPOSTHOCTHBIMW, 3aKOHOMEPHOCTSIMW, CBA3aHHBIMW C aTMO-
chepHBIMN SBNEHNSMA.

MpPWTOK CTOYHBIX BOA B 3HAYUTENBHOW CTENEHN HEPABHOMEPEH, YTO OTPaXKaeT CyTOou-
HbIA 1 CE30HHBLIA PUTM KU3HWM HaceneHus u paboTbl NPOMLIWNEHHOCTU. HepaBHOMEPHOCTL
Bblpa)kaeTcs Kak YyacoBas (B TEYEHUE CYTOK) U CyTOYHAaA (B TeYeHne roga). Yacosas Hepae-
HOMEPHOCTb, Bblpakaemasi YacoBbiM KO3PDULUNEHTOM HepaBHOMEPHOCTU (Kusc); yBENMYU-
BaeTCA NPU CHUKEHWUN yaenbHOro BogonoTpebneHns B pesynbTate Mep SKOHOMUM BOAbI BO-
[ OKaHanoM u HacerneHuem.

YeM mMeHbLUe HaceneHHbIN MyHKT U KOpoYe KaHanu3aumoHHas ceTb, Tem 6onee Bblpa-
XEHbI CyTOYHble konebaHus nputoka cTouHbiX Bog Ha OC I'CB (Bbiwe Kuac).

OCHOBHbIE NPUYUHBI CYTOYHOW HEPaBHOMEPHOCTU B TEYEHME roga:

- CE30HHbIE U3MEHEHUSI YUCIIEHHOCTM HACENEHHbIX MYHKTOB (OTTOK HaceneHusi us ro-
POAOB, NPUTOK B KYPOPTHLIE 30HbI);

- peskne yBenuyeHusl MOCTYMNEHUS NMBHEBbIX BOJ B MEpUOAbl CUNbHLIX NUBHEN U
CHEroTasiHuSA.

[H1 ¢ MakCUManbHbIMM MPUTOKAMU CTOYHbIX BOJ, B LIEHTPanU3oBaHHYO CUCTEMY BO-
pooteeaeHus CB, kak NpaBunio, NPUXOASATCS Ha OCEHHWIA CE30H, Korga Ha hoHe yCTONYMBO-
ro yBENUYEHWsi EXEAHEBHOrO MpUTOKa ObITOBBIX CTOYHbIX BOA HEPEeAKM 3aTsKHbIe AOXKAMW,

nmbo Ha nepunon BeCeHHero CHerotasgaHua.
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MpumenutenesHo k NCB HepaBHOMEPHOCTb MOCTYMNINEHNSA CTOKOB B CUCTEMY BOJOOT-
BEAEHWNS HACTOSbKO BENMKAa, YTO MMEET Onpefensiolee 3Ha4YeHe, Kak npu pacyeTe ceTu
LOXAEBON KaHanuMsaumu, Tak U COOPYKEHUN OYMCTKM. B BonbluMHCTBE criydaeB BeCb 06beM
MOBEPXHOCTHBIX CTOYHbIX BOA B NEPWOA BbINaAEHWS JIMBHEBBLIX UMW 3aTHKHbIX ManOUHTEH-
CUBHbIX ,u,o>i<,qe|7| He MOXeT ObITh HanpaeneH Ha OYUCTKY MO TEXHUKO-3KOHOMUYECKM Cco00-
PaXeHUSIM.

CornacHo CI132.13330-2012 [2] Ha OYMCTHblE COOPYXEHWS [OIDKHaA OTBOAMTHLCA
Hanbonee 3arpsasHeHHas 4YacTb NOBEPXHOCTHOrO CTOKA, koTopas obpasyeTcs B Nepunoabl Bbl-
nageHVs AoKAen, TasHUS CHera U OT MOMKM LOPOXHbLIX MOKPbITUMA B KONUYECTBE HE MeHee
70 % rogosoro obbema cToka Ans cenuTeOHbIX TEPPUTOPUIA U NNOWAA0K NPEeAnpPUSTUR,
BnunsKkMX K HAM NO 3arpsi3HEHHOCTW, N BCEro obbema cToka C NMoLaaok NPeanpusaTUn, Tep-
PUTOPUSI KOTOPBIX MOXET ObITb 3arpsisHeHa cneumdnyecknMn BeLLECTBAMU C TOKCUYHBIMU
CBOWNCTBAMU WIN 3HAYUTESNBbHBLIM KONMMYECTBOM OPraHUYECKUX BELLECTB.

Obsi3aTenbHbIM 3NeMEHTOM CoopyxeHui oumcTku NMCB aenstowme akkyMynupyrowme
pesepByapbl, BbIMONHSOLWME (DYHKLMN HE TOMNBKO HAKOMMEHNS CTOKA, HO U ero yCpeaHeHUs u
YacTUYHO — OCBETINEHUS.

MoBepXHOCTHBIE CTOYHbIE BOAbLI C TEPPUTOPUMA MPOMBILLMEHHBIX 30H, CTPOUTENbHbBIX
nnowagoK, CKNafcKMx XO3sIMCTB, aBTOXO3SINCTB, a Takke 0CoBO0 3arps3HEHHbIX Y4acTKOB,
pacnonoxeHHbIX Ha cenuTebHbIX TeppuTopusax noceneHui (6eH3o3anpaBoyHble CTaHLUK,
aBTOCTOSIHKW, aBTOBYCHbIE CTaHLMK, TOProBble U TOProBO-NOrMCTUHECKUE KOMIMMEKChI U Ap.),
nepen c6pocomM B LigHTpanusoBaHHble cucTeMbl BopooTeefeHus TCB unu MNCB porkHbl

noaBepraTbCA OYNCTKE Ha NOKanbHbIX O4YNUCTHBLIX COOPYXXEHUAX.
1.2 Ouncrka cTouHbIx Boa LICB HaceneHHbIX NyHKTOB

1.2.1 3agaum U MeTOAbl OYUCTKU CTOUHbLIX BOA

MopgoTpacnb OUMCTKM CTOYHbIX BOL BO3HMKNA B Poccum B koHue XIX — Havane
XX Beka NpakTU4eckn 04HOBPEMEHHO C CUCTEMaMM KaHanmaawum.

MpencraBneHns o TOM, NOYEMY U 4O KaKOW CTEMEHM HaA0 YMCTUTb CTOYHbIE BOAbI MO-
ceneHvi, B nocneaHne 120 neT HeOLHOKPATHO M3MEHsNNCL. Bceraa B ero ocHoee nexarno
NPeACTaBMNeHNE 0 HEOOXOANMOCTM 3aLmThl BOAHBLIX OOBEKTOB OT 3arpsisHEHWS, O4HaKO Lienu
W HanpaseHNs 3TOW 3alLnTbl NOCNEA0BaTENbHO PaCLUMPANUCE NO Mepe yriybneHns 3HaHun
O npoueccax B BOAHbIX 00bEKTax 1 0 COCTaBe CTOYHbIX BOA. M3HavansHo, Kak yXXe ckasaHo,
npecnefosanacb B OCHOBHOM Liefb 3alyTbl UCTOYHMKA NMUTLEBOIrO BOgOCHaOKeHWUs, NO3To-

My B Ha4ane pasBuTUsa OTPacnv, BO BTOPOW nonosuHe XIX Beka, NoA 3arpsiaHeHWsIMX noapa-
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3yMeBasnv ocejaroLime opraHUYeckue BeLLeCTBa, ANA yAaneHua KoTopbix Obinn paspaboTa-
Hbl OTCTOMHUKU Pa3nnyHbIX KOHCTPYKLMA, 3aTeM, ¢ Hadana XX Beka, — Takke U opraHude-
Ckue 3arpsisHeHus. MpakTuyeckm cpasy yHuBepcanbHbIM METOAOM UX yaaneHus ctana 6uo-
riorndeckast ouMcTKa (Tak HasblBaemasi BTOpUYHas, Nocne nepBuYHON — B OTCTOMHMKAX), KO-
TOpas, HayaB PasBMBaTLCA Kak METOA eCTECTBEHHOW ouncTku (nons dounbTpauum, Guonpy-
Abl), ObICTPO TpaHchopMMpoBanacs B MCKYCCTBEHHBIA Mpouecc. TEexXHONorMM O4YUCTKU B
aspoTeHKax (C MOMOLLbH aKTUBHOMO Mna — HENPUKPENIEHHOro CoobLEeCTBa MUKPOOPraHN3-
MOB) 1 B BMOdMIbTPaX (C NOMOLLLIO MPUKpPenneHHoW BuonneHkn) Gbinn paspaboTaHbl npak-
TWYeckn ogHoBpemMeHHo. OfHako BHauvane npeuMyLlecTBeHHoe pasBuTue (ocobeHHO B
CCCP) nonyyanu ulebeHouHble 6GuModunbTpel kak Gonee npocTble  COOpYKEHUS,
He Tpebylome crneymansHoro obopyAoBaHUA (BO3AYXOAYBHLIX arperaroB M aspaTtopoB).
Ha yposHe BnnoTb A0 Manbix 1 Hebonbwmnx OC MBC (B TepmuHonorun Tabnuupl 1.18) atu
COOPYXEHWNA OblnM NPEMMYLLIECTBEHHO pacnpocTpaHeHsl BNnoTe Ao 1970-x ronoB 1 Ha cero-
LHSALLHWUIA LeHb 3KCTNyaTUpYTCS Ha fecsATkax (OUeHOYHO — 0 200) o6bekTax.

Ha Bcex o6bekTax oumctku F'CB, NocTpOeHHBLIX B TOT NEPUOA, NCMOMb3YETCA KNnaccu-
YecKMn Habop COOPYXEHUA MexXaHUYECKOM OYUCTKW, BKMovarowmi B cebs npouekusBaHue,
yhaneHvue necka u NneperMYHoOE oTCTansaHue.

Cnepyrowen sagadel, kotopasa crana pewarbca (HO He sesge: B EBpone oHa
He cTaBmnach A0 koHua XX Beka), 6bino obessapaxmBaHne CTOYHbIX BOJ, KOTOPOE Ha npak-
TUKe ObIO TOXAECTBEHHO MX XJIOPUPOBAHMUIO.

Ha BcemM npoTskeHWn 3TOro nepuoaa passuTvs NogoTpacny oveHs 6onbLuoe BO3en-
CTBME Ha Hee OKa3sblBara CaHUTapHO-TMIMEHNYEeCKas Hayka.

Bo BTOpor nonoevHe XX Beka MOAOTPAcnb Hadana paseuBaTbCAa U Kak MpUpOAo-
OXpaHHasi, a He TONMbKo caHuTapHas. B 1960-1970-e roabl Ha hOHE MaccoBOro CTpOUTENb-
CTBa BOAOXpaHUnuLY Obina ocosHaHa npobnema HeraTMBHOrO BMSHUA Ha BOAHbIE OOBLEKTbI
asoTa 1 occopa (Tak HasbiBaeMbIX BMOreHHbIX 3NeMeHToB). ATO Npmneeno k GypHomy pas-
BUTMIO TEXHOSOTMI, HampaBreHHbIX Ha UX yYAAneHue, a 3aTeM K MPOMBbILLNEHHOMY BHEApe-
HUIO 3TUX METOLOB.

OfHOBPEMEHHO C pasBUTUEM METOAO0B OYUCTKM CTOYHLIX BOA BO3HMKNA 3apaya obpa-
©oTkM ocagka. B nepeble AECATUNETUS pasBUTUSA MOAOTPACHM OHAa peluanack UCMosb3oBa-
HWEM WIOBbIX MIOWAA0K, 3aTeM, C POCTOM MAaclITaboB OYUCTHBLIX COOPYXEHWI, BO3HMKNA
HeobxoamMocTe B 6onee BbICTpoM 1 acdekTMBHOM CokpalleHnM obbema ocagka, YTo npu-
BENO K CO34aHWio annaparoB MexaHW4eckoro o6essoxmBaHus. HectabunbHble cBOMCTBA
ocagka, CKIMOHHOCTb K BbICTpOMY 3arHMBaHWIiO noTpeboBanu passutuUs MeToaos ctabunusa-

umn (obecneyeHnsi cTabunbHOCTM OCagka MpU XpaHeHWn U ucnonb3osaHuu). CTpemnenve
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YMEHbLUUTL OObEeMbl YaansemMoro ocagka Mnpueeno K pasBUTUKO TEXHOSIOTUA TePMUYECKON
06paboTku (CyLuKa, CKUraHne u ap.).

3a pybexxom B mocnefHwe rogbl OCHOBHOE HanpasrneHwe coeeplueHcTBosaHua OC
LICB B HacTosiLLee BPEMSI HaXOAUTCA HE B SKCTEHCUBHOW (MOBbILLEHNE KayecTBa OYNCTKA U
paclUMpeHre NepeYHs rapaHTUPOBaHHO yAansieMblX 3arpsi3HEHUI), & B UHTEHCUBHOW Nnoc-
KOCTWU 1 MPEXAe BCEro 3aKno4aeTcs BO BHEAPEHUM TEXHONOMIN, HanpaBneHHbIX Ha SHepro-
n pecypcoaddekTnBHoCcTb. NponcxoauT kapaunHansHas cmeHa napagurmel OC LICB — ¢
nepexoaoM OT 3afauy OYUCTKU (YHUUTOXEHUS 3arpssHeHUIn) K 3ajade pekynepaumm Bcex
KOMMOHEHTOB CTOYHbIX BOA, MPY COXpaHeHun acpdekTnBHOCTM ouncTku. Mpexae Bcero, sToT
NOAXOA HampaBneH Ha 3HepreTuyeckyo cepy, Ha MUCMOMNb30BaHNE BELLECTB, BblAeNEHHbIX
M3 CTOYHBIX BOA, ANS MONyYeHna SHeprin. o psay NpyYvH, rmaBHas u3 KOTOPbIX — OTCYT-
CTBME MEp MO CTUMYTNMPOBAHMWIO anbTePHATUBHOW SHEPreTuKK, a Takke us-3a obnnus Hepe-
WEHHbIX 33484 B 4acTu OYMCTKU CTOYHbIX BOA, AAHHOE HanpasneHwe mogepHusaumm OC
LICB B Poccun npakTnyeckn He passmBaeTCs.

Takmm 0b6pasom, COBPEMEHHAs MHXEHEPHas Hayka v MpakTuKa pasnuyaroT crnepyto-
WMe 3ajavn, peluaemble NMOAOTPACHBIO OYUCTKU FOPOACKMX CTOYHbIX BOJ, oBecneyveHHbie
cneunansHo paspaboTaHHbIMM TEXHONOMMAMWU U METOAAMU pacyeTa:

- yaaneHue rpyboancnepcHbIx NpUMecen, necka, niasatroLyx BELECTB,;

- yAaneHne opraHM4eckux 3arpssHeHuin (6e3 BblgeneHns nHAMBMAYanbHbIX BELLECTB);

- yaaneHue coegmHenni asota u gpocdopa;

- obeasapaxmBaHNe OYULLEHHBIX BOJ,

- 06paboTka 0cafKkoB CTOYHBLIX BOA C Lienblo nony4YeHnsa nobouHon npoaykumm (6uora-
3a, opraHM4ecKkoro yaobpeHus, NoYBOrpyHTa, pekynbTUBaHTA W T. M.) U NPaKTUYECcKN He-
OMNacHOro UMM MarnoonacHOro 0TX0Aa, NPeAHAa3HAYEHHOro ANA pasMEeLLEHNs B OKpPY>KaroLLen
cpege.

HepelueHHOCTb OAHOWM UIMN HECKOSBbKUX U3 3TUX 3aaad Ha koHkpeTHbIx OC dopmupyet
3Konornyeckue Npobnembl, CBA3aHHbIE C AaHHBIM 06BLEKTOM.

3akoHoMepHOCTM crneumansHon ounctkn FCB oT Tskenbix MeTannos, apyrmx cneuu-
ryecKMX 3arpsasHEHW AeTanbHO He UCCNefoBanucb, U AaHHaa 3ajada Ha npakTvke
He peLuanacs.

HaunHas c 70-x ropoB XX Beka akTUBHO usy4aeTcs npobrnema TsKenbix MeTannos,
3aTeM TOKCUYHBIX OPraHW4ecKUX BELLEeCTB, OAHAKO B OCHOBHOM MPUMEHWUTENBHO K Ocajkam
CTOYHbIX BOJ, FA€ MOTYT HakannMeaTbCs 3TW BELECTBA, BbiAeNseMble B NMPOLIECCe OYUCTKM.
PesynbtatomM 3Tnx MCCneaoBaHui ABUMCE Kak TEXHONOMMYECKMe, Tak U aAMUHUCTPaTUBHbIE

pelleHus B sTon cepe. MNpuMeHNTENBHO K CTOYHBIM BOAAM MOceneHni He 6binn paspabo-
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TaHbl U He NPUMEHSIOTCH crneumndnyeckue TeXHUYECKMe peLleHnss ANS AOMNONHUTENBHOro
CHVPKEHWS KOHLIEHTPaUMIN TSXKENbIX METanmoB U CNeumMdnYecknX OpraHnYeCcKX COeaUHEHUNA.
3a pybexom 3Ta cuTyaums He paccMaTpmuBaeTcst kak npobnema, TpebyroLlasi pelueHnst: agp-
PEKTUBHOCTL BMONOIMYECKON OUNCTKM MO YAANEHUIO TSHKEMbIX METaNoB NpUaHaeTcs AocTa-
TOouYHOW. B pesyneTare cOpOChl OCTaTOYHBIX KOHLIEHTPALMIA TAXESbIX METarNNoB CO CTOYHLIMU
BOAAMW MOCENEHUA KOHTPONMPYHOTCS, @ Taikke BO MHOMMX CTpaHax mnognexar onnarte, Ho
He HOPMUPYOTCS.

B XXI Beke Gonbluoe BHUMaHUE yAENseTCs BO3LENCTBUMIO MOPMOHAamnbHbIX U Nekap-
CTBEHHbIX NMpenapaToB Ha BbICLUNE BOAHLIE OpraHuaMel U (Yepes nonagaHue B Bog03abopebl)
Ha opraHusm venoseka. OfHaKo 3TU NCCNefoBaHMs NoKa YTO HE MOSy4YUIN TEXHONOrMYECKo-
ro pasBuUTUS MPUMEHUTENBHO K CTOYHBIM BOAAM MOCENEHNIA.

Mpobnema NOBEPXHOCTHBLIX CTOYHBIX BO4 B PasHbIX CTPaHax pellanachb Mno-pasHomy.
B EBpone ncrtopuyeckn passmBanace obLiecnnaBHas cuctema BofooTBefeHUs co cbopom
BCEX BUJOB CTOMHbIX BOA B OAHY cucTeMy. 3To Takke 6bino cBA3aHo ¢ Tem, YTo B XIX Beke B
EBpone peluanack TOMbKO 3ajadva OTBEASHUSA CTOYHbIX BOA U3 ropoaa W 3aluTbl UCTOUHM-
KOB NUTLEBOro BOAOCHAOXeHNs (MyTeM cBpoca CTOYHbBIX BOA HKE NO TEYEHWIO).

B Pocewn, rae CTpouTensCTBO CUCTEM KaHanmMsauum Ha4vanoch CyLeCTBEHHO Mno3fj-
Hee, ObINMU MPUHATHI BO BHUMaHWE HEAOCTaTKM OOWecnnaBHbIX CUCTEM (CyLLECTBEHHO
fonbluMe AnameTpbl KONMEKTOPHOW ceTW, ropaspao bonee HepaBHOMEepHasi Harpyska Ha
OUMCTHBIE COOPYXEHUS U Ap.), U pasBUTUE MOLLNO MO NyTWU CO3AaHUA pasfdenbHbIX U nony-
pasaenbHbIX CUCTEM BOJOOTBeAeHUSA. B nepByto ouepeab co3gaBanmcb CUCTEMbI OTBEAEHUA
rOPOACKMX CTOUHLIX BOA U CPa3y — COOPYXEHWUS UX OYUCTKM.

Mpobnema o4YMCTKN NOBEPXHOCTHBIX CTOYHbIX BOA A0 Havana 1970-x rogqoB UrHOpMpo-
Banacb. ObLas TeHAeHUMS] pasBUTUA BOROOXPaAHHOW AEATENLHOCTU B HalLen cTpaHe Gbina
HanpasneHa NPenMyLLECTBEHHO Ha CokpalleHne copoca sarpasHsaowmx sewects ¢ FCB, To-
raa kak MNCB, obpasytomecs Ha TEPPUTOPUM NOCENEHUIA, OTHOCUIIN K KaTeropum yCroBHO
YMCTBIX, U UX BIUSHUE HA KA4eCTBO BOAbI BOAHLIX OGBEKTOB NPaKTUYECKN HE YUMTLIBANoCh.
OcHOBHOW 3ajaveli cunTanock MX OTBeAeHUEe BO u3bexaHue MOATOMMEHUs! MOHWKEHHbIX
TEPPUTOPUIA JKWUIOW 3aCTPOMKM U NpeanpuaTuini. CTpoUTENBCTBO LEHTPANM30BaHHbIX CUCTEM
OOXAEBON (NMBHEBOWN) kaHanusauvv npefycMaTtpusanocb NPenMyLLEeCTBEHHO B KPYMHbIX W
cpepHux ropogax. Beinyck NMCB B BogHble 06beKTHI NPOBOAMNCSA 6e3 OYUCTKM U 3anpeLlancs
Ha yyacTKax BOAOEMOB, creLmanbHO 0TBeASHHbIX ANS OTAbIXa HaceneHns.

MepBble HopMaTuBHbIE TPEOOBAHNS Ha CTPOUTENBCTBO OYMCTHBIX COOPYXXEHWUN ANA
NMOBEPXHOCTHOrO CcTokKa Gbinn cdopMmynupoBaHbl Tonbko B 1975 roay B MNpaBunax oxpaHbl

NOBEPXHOCTHLIX BOA, OT 3arpA3HeHna CToOYMHbIMM BOAaMN (B aTomn peaakuym He ﬂelzCTBy}OT Ha
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HacToALMN MOMEHT). C 3TOro MOMEHTa Ha4anocb MacCoBOE MPOEKTUPOBAHUE U CTPOUTENb-
CTBO COOPYXXEHWUI MO OYMCTKE NMOBEPXHOCTHBIX CTOYHbBIX BOA.

OpnHako Ha cerogHsWHNA AeHb OYnCTKe noaeepraeTca He Gonee 10 % rogoBoro 06bL-
eMa MOBepPXHOCTHOro CTOKa, OpraHM3oBaHHO OTBOAWUMOrO C TEppUTOpUKM noceneHun. Hanbo-
nee pasBuTa cucTema OTBEAEHUSA U OYMUCTKM NOBEPXHOCTHOrO CTOoKa B I. Mockee, ogHako m
Tam CyLLEeCTBYIOLLME OYNCTHbIE COOPYKEHUA NPUHUMAIOT MOBEPXHOCTHLIN CTOK ¢ 35 % KaHa-
NM30BaHHON TEPPUTOPUM ropoaa.

TexHonornyeckn 3ajadm OYMCTKM MOBEPXHOCTHbIX CTOUHBbIX BOA NOCNEeAoBaTENbHO
pasBMBanuCh OT yaaneHWs nnasaroLmX BELLECTB K OUMCTKE OT B3BELUEHHbIX N OpraHnYeCcKmx
3arpsAsSHEHU, Npexae Bcero HedTenpoaykTo. YaaneHue docdartoB Tam, rae 3To akTyarnb-
HO, MPOW3BOAAT C MOMOLLBIO PEeareHTOB-KOarynaHToB, KOTOpbIE TakkKe WHTEHCUUUMPYIOT
yhaneHue B3BelleHHbIX BewecTB. OCcBOeHME TexHonorui ¢ Gruonnarto No3sonseT (B TennbIn
nepvoa) yaansTe a3oT TaM, rae 3To akTyanbHO. C nomoLso YP-yCTaHOBOK BO3MOXHO pe-

watb 3agadvy obessapaxmeanuns MNCB.
1.2.2 Cneuunchrka TepMUHONOrMN NOAOTPACTU NPUMEHUTESNIBHO K onucanuio HAT

Conocrtaenerve TEPMUNHONOIMNMN OYUCTKMU CTOYHbLIX BOA U TEPMUHOB onncaHnA npouns-

BOACTBEHHbIX NpoLeccoB npueegeHo B Tabnuue 1.5.

Tabnuya 1.5 — MecTo 0CHOBHbIX NPOLECCOB oTpacnu B TepmuHonorun HOT

OcCHOBHbIE Tep- .
®PyHKUMOHATNBHLIN aHanor
MWHbI OMMUCaHNSA Onpegenexune cornacHo CyLleCTBEHHbIe
B OYMCTKE FOPOACKUX
npousBOACTBEH- MHCT 22—2014 oTnUumnA
CTO4HbIX BOA,
HbIX MPOLIECCOB

Cblpbe MpeameT Tpyaa, yxe npetep- | MocTynaiolme CToUHbIE BOAbLI | CTOYHBIE BOABI
NeBLUUA N3BECTHbLIE N3MEHEHUSA He ABNnATCA npe,qme-
noz BO3AeNCTBMEM TPyAa W TOM Tpyaa

noanexawumii fansHenLwWwen ne-
pepaboTke

MponsBoacTBeH- | COBOKYNMHOCTb B3aMMOCBA3aH- | OUUCTKA CTOYHBIX BOA U 00pa- | [poM3BOACTBEHHbIN

HbIil NpoLLECC HbIX UMW B3aUMOAENCTBYIOWMX | BOTKM ocaaka npoLiecc ABnseTca
BUAOB AEATENBHOCTH, TPAHC- HE NPOM3BOACTBOM TO-
dopmupyiowas BXOAHbIE NOTO- Bapa, a ycnyromn

KW B BbIXOHbI€ MOTOKKU
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OCHOBHbIE Tep-
MWHbI OMMCaHKA
NpOn3BOACTBEH-

HbIX MPOLIECCOB

OnpegerneHune cornacHo
MHCT 22—2014

PYHKUMOHANbHbIA aHanor
B O4YUCTKE ropoACcKuUX

CTOYHbIX BOA

CyLuecTBeHHbIe

oTnnYvuAa

TexHonorunye-

CK1e npoLeccsl

Mpoueaypbl 40ObI4K ChIPbS, €50
06paboTku, TPaHCNOPTUPOBA-
HUSI, CKNAAUPOBAHUA U XpaHe-
HUS NPOAYKLUU, KOTOPbLIE AB-
NSAOTCA OCHOBHOM COCTaBHOM
4acTblo NPOU3BOACTBEHHOIO

npotecca

OTaenbHblE CTaAUM OCHOBHOTO
npouecca 04UCTKM CTOYHOMN BO-
Abl u 06paboTKM 0cagka u co-

NYTCTBYIOLLMX MPOLIECCOB

OuuncTka CTOUHbIX

BOA — 3TO BblAEneH-
Hasn B AaHHYIO cdepy
perynupoBaHus rpynna
TEXHONOrM4YECKnx Npo-
ueccos 60MbLIOro Npo-
M3BOACTBEHHOIO NPo-

Liecca BOA0OTBEAEHUA

Mpoaykumsa

[NonesHbii pedynbTaTr Npous-
BOACTBEHHOWN AEATENbHOCTU
NPOMBILLAIEHHOTO NPeANPUATUS,
COOTBETCTBYIOLMI HOPMATUB-
HbIM JOKYMEHTaM, TEXHU4ECKON
AOKYMEHTaLUuu, npeaHasHaveH-
HbIii ANsi peanu3auun noTpedu-

Tenam

OunLeHHble CTOMHbIE BOAbI, a
TaKke TeXHUYecKkas Boaa, soga

ANs nonuea

CoBnagaet (A0MKHO
coBnagarb) B YacTu co-
OTBETCTBUS HOPMATUB-
HOW U TEXHUYECKON A0-
KYMEHTaLuu.

He coBnapaet B yactu
peanusauyum noTpedbu-
Teno. MpuMeHUTENbLHO
k LICB notpe6urternb
onrnaymMsaet ycnyry oT-
BEAEHUA 1 OYUCTKU BO-
abl. Je-pakro onnayu-
BaeTCA CyLLECTBYOLLMI
YpPOBEHb 04UCTKKU. Mo-
XKET TaKKe onnayu-
BaTbCH nepexoa Ha 60-
nee rnyboKy OYUCTKY
(MHBECTULIMOHHASA CO-

cTaengoLian Tapuda)
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OCHOBHbIE TEp-
MWHbI ONUCAHUSA
Npou3BOACTBEH-

HbIX npoueccoB

OnpegerneHune cornacHo
MHCT 22—2014

®yHKUMOHAMbHBIN aHanor
B OYMCTKE ropoAcCKuUX

CTOYHbIX BOA

CyLweCcTBeHHbIE

oTnnuyua

MNo6oyHas npo-

AyKuns

Mpoaykuus, nony4yeHHas B pe-
3ynbTaTe yTUnu3auum oTxo0B

OCHOBHOIO Npon3BoACTBa, UInu

MpoayKuuA N3 0cajika CTOUHBIX

BOA UK HA €ro OCHOBE:

buoras, meTaH;

Cosnapaert. bonblue
OCHOBaHUWK cunTaThb 3TO

no6OYHbLIMK NPOAYKTA-

noGoYHbIE NPOAYKTbI OCHOBHOTO MK

yao6peHus (opraHuyeckue, op-
MPOU3BOACTBEHHOTO NPOLECCA | (4,10-y3BecTKOBbIE, OopraHoMu-
HepanbHble, KOMNOCTbI, hOC-
¢opHbIe);

NOYBOrPYHTLI, PEKYNLTUBAHTI;
anekTpuyeckas u Tennosas
3HEPrus, NonNy4eHHble U3 Be-
LLECTB, TENNOTLI UMW NOTEHLIM-
anbHOWM 3HEPrun CTOYHBIX BOA,

MT. A

1.2.3 TexHOnoOrMyeckme n 3KONOrMYecKue acnekTbl pasBUTUA noaoTpacnu

o4YucTKM cTouHbIX Boa B CCCP n Poccun

B cepeavHe 1970-x roaoB nogoTpacnb 04UCTKN CToYHbIX Bog B CCCP, HecmoTps Ha
Ype3BblYanHO HMU3KYHO AOCTYNHOCTL CheLmannanpoBaHHoro obopyaoBaHus, 3aHumana no pe-
3yribTartam ceoen paboTbl 0AHO 13 NUAUPYIOLWMX MecT B Mupe. MNpakTnyecku sce ropoga 6bl-
NN OCHaLLEHbI COOPYKEHUAMU BMonormyeckon ouncTkn. PaspaboTkn oTe4ecTBEHHbIX creum-
anucToB MO3BONWMM peLuaTh 3a4a4M OYUCTKN C MUHUMANbHLIM O6BEMOM COOPYKEHUI 1 Ka-
NUTanbHbIX BIIOXKEHNNA.

HauvHas ¢ aToro nepuoaa, passutve NoAOTPACcNN Ha 3HAaYUTENbHLIM NEPUOA BpEMEHU
ObINO HanpaeneHo Mo NyTW yriyONneHUs OYUCTKU OT B3BELUEHHbLIX BEWECTB. 3HauMTeNbHbIE
CpeacTBa BKMNaAbIBanuch B COOPYKEHUST AOOUUCTKM CTOMHBIX BOA, co3faBaBLumecs Ha 6ase
3epHUCTLIX unbTpoB. CTagma AOOUYUCTKU MO3BOMNana NoBbicUTb 3PPEKTUBHOCTL OUYNUCTKU
CTOYHbIX BOA OT B3BELUEHHbIX BELeCcTB U opraHudeckux coeaunHenmnn (BIK) Bcero Ha He-
CKOINBbKO MPOLEHTOB MPU CTOMMOCTM COOPYKEHWUM M MX 3KCNnyaTaumm A0 MOSIOBMHBLI 3aTtpar
Ha OCHOBHOW MPOLIECC OYNCTKN. BOMbLUMHCTBO NOCTPOEHHBIX B TOT NEPUOA COOPYXEHUA A0-
OUUCTKM B HACTOSILLEE BpEMS He paboTaeT unu pabotaeTt HeadpdekTUBHO (CM. pasgen 3).

Mpun aTom Ao cepeanHbl 1990-x roaoB pelleHue akTyanbHOW 3ajayv yaaneHusa asorta
n pocopa NpakTUUECKN UrHOPMPOBANoCh (HECMOTPSI Ha CEPLE3HBIA YPOBEHb NPOBEAEHHbIX

B 1980-e rogbl vccnepgoBaHui), Torga kak 3a pybexxoM yxe CO BTOPOW MOMOBUHBI
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1970-x rogoB TEXHOMOMMM yaaneHns asota n doctopa akTUBHO NMPUMEHSNNCL MpY co3aa-
Hu OC I'CB. CneayeT OTMETUTb, UTO 3ajadva CO3[aHuA coopyxeHun aoounctkn FCB oT
B3BELUEHHbIX BELUECTB M OpraHnYecknx COeauHEeHWR, onpepensembix nokasatenem BrIK,
He CTOMb akTyanbHa AN NPOMbILLIEHHO PasBUTLIX 3apyOEeXHbIX CTPaH U Ha CEeroAHsLIHUA
LEHb.

OpHako, noxanyn, BaxXHeNLwee BNUSHWE Ha PasBuTMe NOA4oTpacny okasano dakrnye-
CKOe pacnpocTpaHeHune Ha cbpocbl CTOuHbIX Bog Tpebosanwin no cobniopgeHuo MAK pnsa
BOAHbIX OOBLEKTOB PbIGOXO3SINCTBEHHOrO HasHaueHWs. BaxHo otmetutb, uTo aaHHble MOK
Bbinn paspaboTaHbl AN OLEHKU COCTOSHUS BOAHbIX OOBEKTOB, HO HMKaK He Ansi HOPMUPO-
BaHusi cbpocoB cTouHbIX BoA. Hopmatmesl atux MAK egvHbl ang Bcen Tepputopum Poccuid-
ckon depepauun, U UX NPUMEHEHNE HE 3aBUCUT OT MPUPOAHO-KIMMAaTUYECKUX, FEOXUMMYE-
CKUX, TMAPOXUMUYECKUX U TMAPONOrMYEeCKUX 0CODEHHOCTEN BOAOEMOB. 3TO NPUBOAUT K TO-
My, 4YTO gencteue pganHbix MK pacnpocTtpaHsaeTcs Ha BOAHbIe O6bLEKTbI, B KOTOPbIX €CTe-
CTBEHHble (POHOBbLIE KOHLEHTPaLMM BELLECTB MOryT MpeBbilaTh ycraHoeneHHein MK B ge-
CATKM pas.

Mpw paspaboTke MOK npobnema nx TEXHNYECKON AOCTVXKUMOCTU B NPOLIECCax OYUCT-
KV B MpVHUMNE He paccmaTpuBanach.

YunTbiBas OTCYTCTBUE TEXHOMOMIN JOCTUXEHUs BonbLUel YacTn sTux TpebosaHuin n
OYeHb BbICOKYH CTOMMOCTb JOCTWXKEHMS BONbLUMHCTBA OCTanbHbIX, NEPEX0S K HOBOW cucTe-
Me TpeboBaHWI NPUBEN K Pas3BUTUI0 Cpasy HECKONbKUX HEraTUBHbIX NPOLECCOoB:

- fe30pMeHTaLusi NoOAOTPACHN B YacTN OPUEHTUPOB pa3BuTUS. B aTom kayecTBe B BU-
[e OAWHAaKOBbIX MO 3HAYMMOCTM 3ajad NPeAbABNANUCL, Hanpumep, yaarneHne coeanHeHnn
asoTa W TsKenbIX MeTannoB. Torga kak Ha NpakTUKe HUKaKMX Mep MO yAaneHuio TSXenbiX
METanMoB HWKOr4a U HWUrA4e He NpeanpvHMUMAanocb B CBA3KM C OTCYTCTBUEM CreupanbHbIX
TEXHONOMI;

- (DOPMMPOBEHNE OTHOLLEHMS KO BCEM HOPMaTvBHbIM TPeBOBaHUAM Kak K HeBbINOM-
HMMbIM, YTO TOPMOSUT peanu3aLmio pearbHbIX 3agav;

- 3HauMTeEnbHble BeccMbiCneHHbIe 3aTpaTbl Ha pa3paboTKy pasfenoB MPOEeKTOB Ha
CTaaunM LOOYUCTKM, KOTOPbIE BO MHOTUX Criydasix Obinv OTHECEHbI Ha 2-10 04epeab CTpou-
TenbLCTBa N HUKOrga He Bbinv peanv3oBaHbi;

- MaccoBOe pa3sBUTUE TEHAEHLUMMN K UCKEKEHWNIO PaKTUYECKMX AaHHbBIX O 3arpsA3HEeHHO-
CTV cOpacbiBaeMON BOAbI, HAYMHAs C NOKa3aTenen NpoeKToB, KOTOPLIE HE COrnacoBbIBan1ChL
6e3 gexnapaumm HesbinonHMMoro cobnogerns MNOKpuexes M 3aKaHYMBAA VCKEKEHWEM LaH-

HbIX XUMWKO-aHannTUM4eCKoro KoOHTpon4 pa60T|=| COOpy)KeHI/IVI;
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- OTKa3 OTBETCTBEHHbIX U NMpodeccnoHanbHbIX KOMMaHWA C MUPOBLIM MMEHEM OT yya-
CTUSA BO MHOTMMX KOHKYpCax Ha CO3JaHue OUYUCTHbIX COOPYKEHUM B YCINOBUAX NPEAbABIEHMA
Hepeanuayembix TpeboaHuin focTmkeHns MOKouexes, W, KAK UTOF, — pacnpocTpaHeHne Ha
PbIHKE KOMMAHWIA, rOTOBbIX MOMyYaTh 3akasbl NyTeM Hef06pOoCOBECTHbIX 06eLLaHUiA MOSHOro
cobnrogeHns ecex TpebosaHui;

- COKpaLLEeHmNe NpUToKa YacTHbIX MHBECTULMIA B NOAOTPACHb MPWU CTOMb LUATKMX YCro-
BUAX paboTbil.

BeeneHue cuctembl onnatbl 3a cOpockl U, B OCOBEHHOCTU, MeToanKM ncuMCnenms
pasMepa Bpeaa, NPUYNHEHHOrO BOAHbIM OObEKTaM BCrEACTBUE HapylweHUs BOLHOMO 3aKo-
HopaTenbCTBa [6] BCe 3TO, CO3Aarno yCroBus, NP KOTOPbIX NoObIM paboTarowmM He TOSNBKO
no npoekty, Ho un nyywe npoekta OC LCB MOXHO BMEHUTb HEOOXOANMOCTL ONNaThbl KOM-
neHcaumm Bpeaa Ha CyMMbl, MHOTOKpaTHO MPeBbILLAloLLME FOAOBON [0X0A opraHusaummn BKX
OT 3TOro B1aa AesTenbHOCTH.

TpeboBaHue oumLaTb CTOKM A0 BENMYMH KOHLEHTPAaUMI MokasaTtenemn Hwke aHaro-
TMYHBIX ECTECTBEHHBIX (DOHOBbLIX 3HAYEHWA NPUBOAUT K CUTYyaLMK, KOraa CToku ¢ 6onee HU3-
KUM CopepkaHneM 3arpsisHsItoLLMX BELLECTB, YEM B BOAHOM 0ObeKTe, BCe paBHO paccMaTpu-
BalOTCH Kak HEJOCTAaTOMHO OYMLLEHHBIE, K TaKUM MPEANPUATUSM BbiABUraoTcs TpeboBaHus
Mo BHECEHWIO CBEPXHOPMATMBHOM Niathbl M NPefbaBMSOTCA MHOrOMUITIMOHHBLIE TpeGoBaHNA
0 BO3MELLEHMN Bpeaa okpyxarolen cpege 6e3 fjokasatenbcrea NpUHMHEHNa camoro dakra
Bpegaa, a TONbKO Ha OCHOBE OTYETHOCTM CaMOro NpeanpuUsTUs.

MpumepHO Takas xe cuTyaums Bo3HukNa B cdepe oumctkm MCB. BmecTto cosganus
BonbLuero konuyectea oBBbEKTOB OYMCTKWM, obecneuvBarolLMX yAaneHWe OCHOBHOW Macehbl
3arpsasHeHui, TpebobaHne cobnrogeHns MNAK 3arpasHAOWMX BELWECTB Ha BbINyCKe OUYULLEH-
HbIX CTOMYHbIX BOJ B BOAHBIA 0OBEKT CCHOPMMPOBaNU TEHAEHLMIO CTPOUTENBCTBA HEMHOrO-
YMCNEHHBIX TEXHUYECKN CINIOXKHBIX, AOPOrOCTOSALLMX B CTPOUTENBCTBE U 3KCMTyaTaumm 04ncT-
HbIX COOPYXEHWIN C MHOTOCTYMEHYaTOM TEXHOMNOIMYECKON CXEMOW OYMCTKM, OPUEHTUPOBAH-
HbIX Ha AOCTWKEHWE HOPMAaTUBOB Ka4yecTBa BOAbl BOAHbLIX OOBEKTOB pPblIBOX03SNCTBEHHOrO
HasHayeHus.

B Lenom HepeanuctudHas cMcTteMa HOPMUPOBAaHMWS CYLLECTBEHHO 3aTopMo3una Mo-
LEPHU3ALMIO OYMCTHBIX COOPYXXEHWUIA NMOAOTPACcHW, NPensTCTBOBana NpUTOKY MHBECTULMIA B
Hee 1 TeM CaMbIM HaHecna 3HaYnTenbHbIN ywepb CoOCTOSHUIO BOSHBIX OOBEKTOB.

HacTosilumii CrpaBoOYHMK, KaK 3NMEeMEHT CUCTEMbl TEXHOMOrMYECKOro HOPMMPOBAaHWA
cOpocoB B pamkax pedopmel, nposogumon [MNpasutensctBoM Poccunckon Pepepaumm B
3Tol chepe, NpmaBaH co3paTtk 060CHOBaHHYO 6a3y 48 peanncTUYHOro HOPMUPOBAHNS, YTO

NO3BOSUT NPEAOTBPATUTL HEpaLMOHarkbHble 3aTparhl AnsS GHOAXETOB BCEX YPOBHEN, Npes-
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ckasyemble ycnoems paboTbl ANS MHBECTOPOB. PesynbTaTtoM 3TOro fOMMKHO ABUTECH MaKcu-

MarbHO BO3MOXHOE B CNOXMBLUMXCSA YCITIOBUAX YMEHbLLUEHWE HEratuBHOro BO3AEVCTBUS Ha

OKpYKatoLLYH Cpeay OT 06beKToB nogoTpacnu.

1.3 Ponb nogoTpacnu B 3awmTe BOAHLIX OO BHEKTOB OT HEeraTUBHOro

BO34eNCTBUA NOCENeHNn Ha BoAHbIe OO BHLEeKTbI

Mo aaHHeIM MuHnpupoabl Poccun (Joknan o cocTosiHM 1 06 oxpaHe OKpyXKaroLlen
cpenbl B Poccuinckon ®epnepaumm B 2013 roay), B 2013 roay B pesynbTarte nponsBoacTsa u
pacnpefeneHs 3SnekTposHeprun, rasa u Bogbl (pasgen E OKB3[) obpasosanock
31,5 mnpa M> CTOYHBIX BOA, YTO cocTaBuno 73 % OT oOLero KonmMuyecTea CTOYHbLIX BOL B
cTpaHe. OgHako 3HauMTenbHas YacTb 3TOro o6bemMa OTHOCUTCH K He3arpsi3HEHHbIM BOLaM
OT MPOW3BOACTBa aneKkTpo3Heprun. W3 obliero konuuecTBa 3arpsiBHEHHbIX CTOYHbIX BOA
(15,7 mnipa Ma) 8,7 mnpa M NMPUXOAUTCSH Ha CTOYHblE BOAbLI, 0Opa3oBaBLUMECS OT AesiTenb-
HocTU no pasgeny E. Mo ganHbiM PoccraTa (Ha ocHoBe AaHHbIX Tabnuuel 1.5), 7,65 mnpa m°
OT 9TOM BenuuuHbI (49 %) npmxogutesa Ha cbpockl LICB.

Mo gaHHbIM cTatucTmkn, okomno 1,17 mnpa M> cTOuHbIX BOg 6bINo cbpoweHo npea-
npusTuaMK rpynnel E 6e3 ounctkn, na obuiero obbema HEOUULLEHHBIX CTOKOB MO CTpaHe
(3,3 Mnpa M°). Takum o6pa3oM, AONS HEOUMLLEHHbIX COPOCOB OT obero obbema cHpocos B
3TOW CTaTUCTUYECKON rpynne, Bkmtovarowen copocel LICB, coctasnsiet 15 %, npyu ToMm, 4to
no BCeM OCTasbHbIM rpynnamM 3T1a 4ons paesHa 26 %. OgHako UCNoNbL30BaHHbIM CTaTUCTUYE-
CKWUM NOAXOA HE NOo3BONSET OLUEeHNUTL fonto cobeTeeHHo LICB B HeounweHHbIX copocax.

K cratuctuueckon rpynne «COpoLLeHO HOPMaTUBHO OYULLIEHHBIX BOA» B rpynne E oT-
HeceHbl 1,08 Mnpa M, ofiHaKo oTpacneBas NPUHaAIEXHOCTb AaHHOTO 0GbeMa HeM3BECTHa.

CTtatuctuyeckass OTYETHOCTb, TakMM 0Bpa3oM, CyMMUPYeT abCormoTHO PasHOPOAHLIe
MOTOKW: MPOMbILLUIEHHbIE CTOYHbIE BOAbLI (MPUYEM OT He CamblX BOAOEMKUX W OMAacHbIX AMs
BOAHbIX OGBEKTOB OTpacnen) M CTOYHbIE BOA OT HACEeNEHHbIX MyHKTOB, NPOXOoAsliue Mo
OKB3/[ non HasBaHMEM «MPOWU3BOACTBO BOAbI». TakMm 0OpasoMm, XKUBHELEATENbHOCTb -
pPOAOB MPUPaBHUBAETCH K (DYHKLUMOHUPOBaHWIO OAHOro U3 cektopoB BKX, He mmerowmx OT-
HowweHus k FTCB n MNCB 1 B nponasogumom aHannae BoobLue He BbigenseTcs.

Takor noaxoa k copocam OC LICB kak k cOpocam NpOMbILLNEHHbBIX NPEANPUATUAA NPo-
TMBOpeunt BoaHomy kopekcy Poccuickon depepauun, cornacHo KOTopomy (ctatbs 65,
yacTb 16) UeHTpann3oBaHHbIE CUCTEMbI BOLOOTBEAEHUS (KaHanvsauuu), LeHTpanv3oBaH-
Hble NMBHEBblE CUCTEMbl BOLOOTBELEHUS OTHOCHATCA K COOpyXeHusMm, obecnedvBaroimm

OoXpaHy BOAHbIX obbekToB OT 3arpsisHeHus1, 3acopeHns, 3anneHna N NCToLLEeHNA BOA.
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HeraTtvnBHoe BO3feNCTBUE Ha BOAHbIE OOBEKTbLI OKA3bIBAKOT HACENEHHbLIE NYHKTLI B pe-
3ynbTare XU3HeAesaTeNnbHOCTUN UX HaceneHns 1 paboTbl opraHn3aumn, 06pasyowmx CToYHbIe
Bogbl. [pu atom OC LICB camu He 06pasytoT NpakTUYECcKn HAKAKUX 3arpsasHEHUn. TexHOMNo-
rMMYECKMI NpoLece Ha HNX (nogpobHee — CM. pasgen 2) He NPMBOAUT K 06pasoBaHMIO HOBbIX
CTOYHBIX BOA W OTXOAOB, a NULWb KOHLUEHTPUPYET U TpaHCOPMUPYET yxe cogepxalymecs B
NnocTynaroLlemM MOTOKe 3arpasHalowme BewecTBa. COrnacHo NpoekTaMm, TEeXHOMOrMYeckun
npouecc npeacrasnseT cobon npeobpasoBaHve (pekynepawmio) CTOYHbIX BOA B MOTOKM Be-
wects, 6e3BpesHbIe ANA OKPYXaloWen cpeabl 1 (MN1) UCNorb3yeMble B PasfnyHbIX oTpac-
nax xosauncrea. Takum obpasom, OC LICB nmeroT BOA0OOXpaHHOE 3Ha4eHWe, YTO 3aKpenneHo
B BoagHom kopekce Poccunckon defepaumm, a He NPeAcTaBnsioT 9KONOrMHECKYHO OnacHOCTb.

MoteHumaneHasn akonornyeckasi onacHoctb OC LICB (npexae scero OC 'CB) Bo3HU-
KaeT Npu peanunsaumn puckoB HapyLUEHUS TEXHOMOMMYECKOro MpoLiecca, B TOM Y1cne B pe-
3ynbTaTe aBapvin. Takke Ha NpakTuke U3-3a NPpobnem C yTunusaumen ocagka OHM CTaHOBAT-

CA OTXo4amMu, 4acTo HakannmearoTCA Ha UNOBbIX NNowaaKkax, 3arpsasHAaa OKpyXKatoLwyo cpe-

ay.
1.4 Uncpopmauma no noagoTpacnu

1.4.1 O6wme cBegeHUs © NPEANPUATUAX NOAOTpPacnun

PacnonoxeHve n macltabbl NOAOTPACIMN COOTBETCTBYIOT PACTIONOXEHUIO U YACNEH-
HOCTW HaceneHHbIX NyHKToB B Poccuiickon ®epnepaupm.

Mo coctosHno Ha 01.01 2014 r. (Poccrar. PacnpeaeneHne MyHuLMnNanbHbIX ydpe-
XAEHVMM Mo Tvnam MyHUUMnaneHbix obpasosaHunid Ha 1 sHeaps 2014 roga) B Poccuiickoi
Pepepaumm HacuMTLIBANOCk: rOPOACKNX OkpyroB — 520, noceneHu ropoacknx — 1660, no-
ceneHnn cenbcknx — 18 525. CornacHo 3aKOHOAATENbCTBY, MOHATUE «MOCeneHue»
He TOXAECTBEHHO MOHSATUIO «HaceneHHbIN MYHKT». «[Nocenenve» — 370
He rpagocTpouTenbHasl, a ynpasneHyeckas eamHuua. MNpuMeHnTensHO K ropofckumM mnoce-
NeHWsAM 3TO MNOHSITUE COBMafaeT, K CenbCkMM — HeT. lNoceneHne 4acTo BkntovaeT B cebs
HECKOMBbKO HaceneHHbIX MYHKTOB.

OpHako konuyecTso cywectayrowmx LICB 1 nx ounctHbix coopyxenuin (OC LICB) aa-
NEKO He TOXAECTBEHHO KOMNUYECTBY HACENEeHHbIX MYHKTOB, OTHOCALLMX K 3TUM KaTeropusam rno
crneyoLmm NpUYMHaMm:

- 3HaUUTENbHAsA YacTb CPEAHUX U ManbIX CEMNbCKUX NOCENeHWn (3a UCKMIoYEeHEM He-
[AaBHO CO3AaHHbIX, NMpefcTaBnaroWwmx cobon koTTemxHble nocenku ¢ LICB) He umeet uen-

Tpann3oBaHHbIX CUCTEM BOAOOTBEAEHNA,
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- 3HauMTenbHaa Yactb noceneHun umeet LICB Tonbko ans cMecu GbITOBbIX U NPOU3-
BOACTBEHHbIX CTOYHbIX BOA (Tak HasbliBaemasi pasfenbHasi cuctema BOA0OTBeAeHMs), Npu
3TOM MOBEPXHOCTHbIE CTOKN OTBOAATCA MO penbedy, 6e3 npumeHenns LICB;

- 3HayuTenbHas yactb LICB noBepxHOCTHOro CToka He MMEET COOPYXEHUA OYUCTKM,
cBpoc cToKa OCYLLECTBNSETCA HENOCPEACTBEHHO B BOAHbIE 0OBEKTLI, €3 OYNCTKM.

Kpome Toro, He Bce ropoga v nocenku ropoackoro tuna umeroT LICB ans oteeaeHus
rOPOACKUX CTOYHbIX BOA. 1o gaHHbIM 3a 2008 roa, K HAM OTHOCUIMCE 29 ropoaoB (OKoMo
3 % obwuero nx ymcna B cTpaHe). B nx uncne 6binu: 5 ropogos B Pecnybnnke Caxa (AkyTtus),
3 ropoga B Hosocubupckon obnactn, no 2 ropoga B Kanyxckon, Koctpomckon, KypraHckoi
obnacrax, Pecnybnuke Toiea u KpacHospckom kpae, no 1 ropogy B NepmckomM 1 AnTanckom
Kpasix, bpsiHckon, BopoHexckon, ApxaHrenbckon, AcTpaxaHckol, [MeHseHckol, YnbsaHoB-
ckon, Ceepanosckon, Omckon, YutuHekon obnactax. Kpome Toro, ewe 273 nocenka ropoa-
ckoro TMna (20 % ot obwero uicna B Poccuirickon deaepauum) He pacnonaratot LICB.

HanHble PocctaTa no coctogHuio Ha uons 2014 roga npyeegeHsl B Tabnuue 1.6. Kak
BUAHO, CUTYaLMa HeCcKonbko ynydwmnack: Tenepb LICB otcytcTeyeT B 2 % ropogoe v 18 %

nocesnikoB ropoackoro tuna.

Tabnuya 1.6 — Cratuctndeckue gaHHele no konuyectsy LICB

Yncno HaCEenNeHHbIX MYHKTOB, MMEIOLLMX KaHanu3auuto (Ha KoHeL, roaa) 3HaueHue
Fopoma 1070
B NpoLeHTax oT obLiero ux ymcna 98
Mocenku ropoackoro Tuna 1013
B NpoOLIeHTax OT 06Lero ux umcna 82
Cenbckue HacerneHHble NYHKTbI 7131
B NpoLeHTax oT obLero ux ymcna 5
YCTaHOBNEHHAs! MPONYCKHAS CIOCOBHOCTb OUMCTHBIX COOPY)KEHNI — BCETO, ThIC. M° B 57190,7
CYTKU
B ropoACKON MECTHOCTHU 540429
B CEMbCKOW MECTHOCTU 3147,8
Mcnonb30BaHne MOLLHOCTM OYUCTHBIX COOPY>KEHUN KaHanu3auuMm — BCEro, B NPoLieH- 49
Tax
B ropoACKON MECTHOCTH 51

CornacHo paHHbIM cTaTucTMkM obuee konudectso LICB coctaenset 9214 eguHuu,

HaHHble no konuyectey OC LICB OTCyTCTBYHOT, HO HOMMHAmNbLHO OHO AOMKHO ObiTb Bnn3ko K
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konuyectBsy LICB u cocraBnsite okono 9 Tbic. [py MPOEKTHOW NPOU3BOAUTENEHOCTU
57,19 MNH M>/CyT CpegHsisi MpoeKkTHas npouasoauTensHocTb ofHol LICB cocTasnser
6200 M%/cyT, a cpeHMi NpUTOoK — okono 3000 M/cyT.

Cnepyet OTMETUTb, YTO CyLECTBEHHAS HEAOrPY3Ka OYNCTHBIX COOPYKEHWUA Ha mpak-
TUKE Aaneko He Bcerfa O3HavaeT KOMQOPTHbIE YCNOBUS SKCMyaTaumm U Hanmune pesepsa
MoLUHOCTK. Mo AaHHbIM YneHOB TexHudeckon pabouyen rpynnbl, 3HaduTenbHas dacte OC
CEnNbCKUX MOCENEHUA U NOCENKOB rOPOACKOro TWUna HaxoAWUTCA B HEYLOBNETBOPUTENBHOM
COCTOSIHUM, @ YacTb MOSHOCTLIO Bbilna ua crpos. Ha mHorux 6onee kpynHeix OC yacTb nv-
HUIA OYMCTKW BbIBELEHa M3 SKCNnyatauum ns-3a HeyLOBNETBOPUTENBHOrO TEXHNYECKOro Co-
cTosiHMSA. Kpome TOro, mpoeKkTHasi NMpov3BOAMTENBHOCTL B MOAABMSIOLEM YACME CUTYaLui
OTHOCUTCSI K BO3MOXHOCTW COOPYXEHMWIN OCYLLECTBNATL 3aAady yAaneH!s OpraHnyYeckmx 3a-
rPA3HEHWI, TOTAa Kak NPOBEeAEeHUE OYUCTKM OT BMOreHHbIX 3neMeHToB TpebyeT npumepHo B
2 paza 6onbliero BpemeHn o06paboTku. Takke CyLEeCTBEHHO, YTO COKpauleHue pacxopa
CTOYHbIX BOA (CM. HMXKE), MMEeBLUEe MEeCTO B nocrnefHue 25 neT, He 03Ha4ano nponopuuo-
HanbHOrO COKpaLleHWUsi Harpyaky No 3arpsis3HeHWsIM, B OomMbLUE CTeneHW onpeaenstolmnm
Bpems 06paboTKn CTOYHOM BOAbI.

Takum  oBOpasom, cpeaHsas Harpyska B 50% OT  NPOEKTHOW  MOLHOCTU
(cm. Tabnmuy 1.6) NUWb NOKa3bIBAET HEKOTOPYH BEPOSTHOCTb PEKOHCTPYKUMWN AAHHBIX CO-
OPYXEHUA C NEepeBOLOM Ha HOBbIE TEXHOMOMKM, 6e3 cTponTenLCTBa [OMONHUTENBHBLIX 06bL-
€MOB eMKOCTEW.

WHdopmaumsa no konudectey o6bektoB ounctku NMCB HaceneHHbIX NyHKTOB BECbMa
He3HauuTenbHa, YTo B LIENIOM OTpaXaeT cutyauumio no crpaHe. MHdopmMaums no cyiecrey-
oM obbektaM B xoae cbopa aHkeT Obima nomyyeHa Tonbko oT MockBbl U CaHkT-
MeTepOypra. o 3KCNEPTHOMY MHEHMWIO CMeLManncToB, O4YMCTHblE coopyxeHus MNMCB ot ce-
NMTEBHBIX TEPPUTOPUMA CYLLECTBYIOT (Kak crneuvanMsavpoBaHHble WHKEHEpHble OObeKTbl)
NPakTU4ECKN TOMBKO B KPYMHbIX ropoaax.

Tem He meHee B Mockee Ha o6Lee 4Mcno BoaosbinyckoB (okono 1400 en.) npuxo-
antcs HemHorum Gonee 160 °C. O6was nnowaab Bopocbopa, CTOYHbIE BOAbI C KOTOPOW
ounwarotes xotd Obl B CaMbIX MPOCTBIX COOPYXKEHMWSIX (NpyAbl, LWMTOBbIE 3arpsisHEHUS),
He npeBbiwaeT 50 ThIC. ra, Torga Kak TONbKO Mrowaab asTogopor B npeaenax CagoBoro
konbua npesbiwaet 700 Thic. ra.

B Cankr-TletepOypre, roe BCS HeMCTOpUYecKkas YacTb 3aCTPOWMKW KaHanu3oBaHa Mo
pasfenbHon cxeme, Ha 1038 BbinyckoB B BoAgHble 06bekThl MMeeTca 4 OC MNMCB, co3aaHHbIx

3a nocnegHwe 25 net. OHM ounwaroT meHee 2 % Beex MCB.
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[aHHble No KonuuyecTBY NPeanpUATU U OGBLEKTOB, Nognagarowmx noa obdssa-
TenbHbIN Nepexon NorlyyeHue KOMMIEeKCHbIX paspeleHun (1-a kateropus)

Ha HacToswmn MOMEHT KPUTEPUIA OTHECEHUSA YCTaHOBMEH MocTaHosneHvem [lpasu-
TenscTBoM Poccuickon depepaumm ot 28.09.2015 r. Ne 1029 «O6 yTBEepXAEHUN KPUTEPHNEB
OTHECEHNs 0BBEKTOB, OKa3bIBALOLMX HETaTUBHOE BO3LENCTBME Ha OKPYXatoLlyto cpegy, K
obvektam |, I, Il u IV kaTeropuin» k 1-i kaTeropum 0BLEKTOB, OKa3bIBaNOLUMX HEraTMBHOE
BO3[EMCTBME Ha OKPYXatoLLyto Cpeay OTHECEHbl OBLEKTbI OUMCTKM CTOYHBIX BOL LEHTpanm-
30BaHHbIX CUCTEM BOAOOTBEAEHUS (KaHanu3aumm) ¢ 06beMOM OTBOAUMBLIX CTOYHBIX BOZ
20 Tbic. ky6. M 1 Bonee B CyTKW, YTO MPUMEPHO COOTBETCTBYET YMCIEHHOCTU HaceneHus
cBbiwe 50 ThIC. Yenosek (T. €. CPEfHNE ropoAam Y BbIWE MO YACHEHHOCTN), OCHOBHOE BHU-
MaHWe B 4aHHOM CrpaBOYHNKE MOCBSILLLEHO STOW rpynne HaceneHHbIX NyHKTOB.

ObLyee konuyecTBO OOLEKTOB, KOTOPbIE LOMKHbI ObiTb OTHECEHbI K 1-1 KaTeropuw,
coctaBnseT He Bonee 600 (c y4eToM TOro, YTO psAg ropogos nveet Gonee ogHoro OC MCB ¢
06LEMOM OTBOANMBIX CTOYHBIX BOZ 20 ThiC. M 1 6onee B CyTKU1, @ TakKe C Y4ETOM HEMHOrO-
yncneHHbix OC MCB, yaoBneTBOpSHOLMX STUM YCIIOBUSM).

OueHouHble faHHble Mo obLeMy KonmuyecTBy 0O6LEKTOB B OTPaciv, UMEIOLMX Npaso
[06pPOBONBLHO MPUCOEAUHUTECA K HOPMUPOBAHWMIO MO TEXHOMOrMYECKUM MokasaTensm (co-
rnacHo nyHkTy 12 ctaten 31.1 PegepansHoro 3akoHa ot 21.07.2014 r. Ne 219-$3 (¢ nsm. ot
29.12.2014 r.) «O BHeceHnn nameHeHuh B PepepanbHbii 3akoH «O6 oxpaHe okpyxatoLLen
cpeabl» 1 OTAENbHbIE 3aKOHOAAaTENbHbIE akTbl Poccuickon Pepgepaumuny).

O6wwee konuuectso LICB, no aaHHeIM Poccrarta, coctaenseT cebiwe 8 ThiC. 06bek-
ToB. OaHako nopaensiolwee 6ONbLMHCTBO CENbCKUX HACeNeHHbIX NyHKTOB He umeeT LICB,
Takum 06pasoM, AaHHOE KONMMYECTBO UMEET CyLLeCTBEHHbIN pesepe pocta. CTornb GorbLioe
KONMYeCTBO OOLEKTOB, KOTOPbIE UMEKOT NPaBO MEPEXOAUTb Ha MOJSTyYEHWE KOMIMIIEKCHOro
paspelueHuns, cosgact npobnemMsl, KOTopble MOryT ObiTb paspelleHbl pa3paboTKoni U BKMHO-
YeHnem B 3akoHoparenbcTso Hopm obuwero pericteus (HOMO) ana Takoro poga o6bekTos,
T. €. oBLenpyuMeHnMbIX 0Bs3aTenbHbIX TPeBoBaHWUI, HE CBA3AHHLIX C NOMYyYEeHUEM MHAWBU-

AyarnbHbIX KOMMNIEKCHBIX Pa3PeLLeHMIA.

1.4.2 OpraHu3aumMoHHbIE U IKOHOMUYECKUE OCHOBLI paboThbl NogoTpacnu.

JKOHOMUYECKMEe NoKasaTenun npeanpuaATUA oTpacnu

O6bI4HO 3KcnnyaTaums BCEro BOAOMPOBOAHO-KaHanM3auuoHHoro xossanctea (BKX)
OCyLLECTBINASTCA €MHOW OpraHnsauuen, KoTopas TPaaMUMOHHO Ha3bIBaeTCs BOLOKAHANIOM.
B oTaenbHbIX cnyvasx 0uMcTKa CTOYHbIX BOA MPOMCXOAUT Ha CaMOCTOSITESNIbHBIX OT BOJOKa-

HanoB NPeAnPUATUNAX, NPUHUMAIOLLIMX CTOYHbIE BOAbLI HA OYMCTKY NMbO No AOroBOpY C opra-
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Hu3auuel, skcnnyatupyroweri LICB, nubo no otaenbHsIM gorosopam ¢ aboHeHTamu. B psige
cnyyaeB akcnnyataumen cuctem LICB 1 OUMCTKOM CTOKOB 3aHUMAalOTCs MPeanpuaTus,
He oTHocsWwmecs K cekTopy XKX.

Bonblaa 4acTe opraHmsaumn, akcnnyatupyowmx OC LICB Haxoputcs B MyHUUM-
nanbHON COBCTBEHHOCTU (B XO3AUCTBEHHOM BegeHun MYTI, yypexgeHHbIXx MyHuuunanure-
ToM, B cocTase umyLectsa BKX). Yacts o6vektor OC LICB Bbina npusaTtnanposaHa v npu-
HaANeXUT YacTHbIM KOMMaHWsiM. YacTb KpynHbIX 0OBbEKTOB YNPaBNASTCH HECKOMBKUMMN KPYM-
HbIMM YacTHBIMW OMepaTopamm No AOroBopamM apeHabl U KOHLECCUW.

CywecTBytolasi CUCTEMa OTHOLLEHUI MeXay MyHuLunanireTaMmu n BofokaHanamu
BO MHOMMX criyyasix He criocobceTeyeT pas3sutuio otpacnv. OcHOBHblE POHALI NPEANPUATUIA
BKX no 1990-x ronos 6binn cpOpMMpOBaHbI 3a CHET CPEACTB MECTHOMO U rocyapCTBEHHOro
BrooKeToB (KpOMe TeX, KOTopble NMpuHaanexanu KpynHbIM nNpeanpusatnam), a 6onblMHCTBO
opraHmsaumin BKX 6bino noaseaoMcTBeHHO MyHuumnanuteTam. B nocneayrowmn nepuog,
HECMOTPS Ha TO, YTO 3a4aqM 3TUX OpraHusaumi U ux pUHaHCOBbIE BO3MOXHOCTU NpakTnye-
CKU HVKaK He M3MEHWNUCh, CyLLecTBOBaHWe BogokaHanos B dopme MYI npuseno k unnto-
3UM UX OTAENBHOrO (PYHKLMOHNPOBAHWUSA OTHOCUTENBHO FrOPOAOB, KOTOPLIE OHW OGCnyxuBa-
toT. B pesynbtate TpeboBaHUs MO  yNyuyWEHWO KayecTBa OYUCTKM MNPEAbABNAIOTCA
HE PYKOBOACTBY HaCemNeHHbIX MyHKTOB, B KOTOPbIX 0OpasylOTCA CTOYHbIE BOAbI U KOTOPbLIM
npuHagnexar ocHoBHble hoHabl, a BogokaHanam (MYI) kak akobbl camoCTOATENbHBIM Op-
raHv3aumsM, npu 3TOM 3arpsisHATENsIM BOAHbIX OObLEKTOB. Takas nogmMeHa agpecara npe-
TEH3MR, B TOM 4Yucre n 060CHOBaHHBLIX, MHOrOKPaTHO CHWXaeT ux 3pdeKTUBHOCTb, CBOASA
pe3ynbTaTbl K COCTaBNEHUIO NNAHOB, He 0B6ecneYeHHbIX PUHAHCUPOBAHUEM.

[aHHasa cutyaumns kapanHanbHO MOXET BbITb U3MEHEHA NULLL NPU Nepexoae K cucte-
Me ynpaBneHuss opraHmsaumsmMm BKX Ha ocHoBe koHueccui (M nogobHbiM B3aUMHO OTBET-
CTBEHHbIM CXeMaM OTHOLLEHWMA MyHULMNANMTETOB U oTpacneBoro tusHeca). OaHako peanu-
3aLMI0 3TUX CXEM CAEPKMBAKOT HELOCTWKUMbIE TpeboBaHNA K cOpocamM CTOYHBIX BOA U pUC-
KV NMPeTeH3ni No BO3MELLEHWIO Bpefa BoAHbIM 06bekTam, B pasmepe, NpeBbILLAWEM rogo-
BOW foxoa ot paboTel obbekTa. [Ang 3apybexKHbIX KOMNaHWMA NPakTUYeCckn HEBO3MOXHO WH-
BECTUPOBAaTb CPEACTBa Ha TakMx ycnoBusx. [JBa €AUHCTBEHHBLIX (MPU 3TOM TeXHUYECKN U
3KOHOMMYECKU yAauHbIX) NpeLeaeHTa KpynHbix 3apybesxHbix nHeectuuuin B OC LICB n B8 OC
panoHoB HOxHoe ByToBO n 3eneHorpap r. MockBbl CTany BOSMOXHBIMWA TONbKO B pamkax
BHYTPEHHEro COrnalleHra ¢ BoAOKaHarnoM, KOTOpbIN CoxpaHun 3a cobon oTBETCTBEHHOCTb
nepes KOHTPONMPYOLLMMW opraHamm 3a COpoC OYMLLEHHBIX CTOYHbIX BOA.

OkoHOMMYECKas OCHOBa OTpacny — MonyyveHve opraHuaumsaMm BKX onnatel 3a cBoun

YCryr OT aboHEHTOB no Tapudy 3a NMojaHHyH BOAOMPOBOLHYH BOAY W MPUHSATBLIE CTOYHbIE
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Boabl. Pasamep Tapuda xecTko KOHTponupyeTcs TeppuTopuanbHbIMM opraHamMn defepars-
HOW cnyx6bl no Tapudam. Tapud MOXET BKMoYaTb B ce6A MHBECTULIMOHHYIO KOMIMOHEHTY,
HO Mpu 3TOM o6LLasa BeEnNMUMHa Tapuda He MOXKET NPEeBbIaTh NPOLLNOroAHIoK 6onbLue, YeM
Ha ycTaHoBreHHbI [paBUTENECTBOM MHAEKC. YBENMYeHne Tapmda Ha ycrnyrm BogocHabxe-
HWS1 1 BOAOOTBEAEHUS, Kak NpaBumno, He npesbiwaeT nHpnaumio. MNpu 3Tom 3HauuTenbHas
YacTb eXerofHoro pocra Tapuda TepsieTcsa 3a cyeT Gornee cylecTBeHHOro pocta Tapudos
Ha SHEeProHocUTenu, YAOPOXKaHUA HeperynupyeMbix ctaten 3atpart (peareHTbl, obopyaoBa-
HWe 1 Ap.), BBEEHUE HOBbIX NMATEXEN, a Takke, YTO OYEHb CYLLECTBEHHO, 3a CUYET NPOAoI-
XKaIOLLEerocs eXerofqHoro CHUXeHNs BoaonoTpednerHusa n sogooteseaeHus. Mockonbky aona
nepemMeHHbIX 3aTpaTt, MpsaMO 3aBuMCAWMX OT pacxoga BoAabl, B opraHudauusax BKX
He npeBbiwaeT 40 %, TO NPU CHXKEHNM pacxoaa, Hanpumep, Ha 4 %, TONbKO ANs KOMNeHca-
uum aToro (6e3 yyeta MHPNAUMOHHOIO drakTopa) HeobxoanMo NoBbICUTL Tapud Ha 2,5 % —
3 %. B pesynbTare aencTBmA AaHHbIX PaAKTOPOB CPEACTBa, KOTOPbIMY pacnonaratoT opraHu-
3aummn BKX, B peanbHOM BbipaXXeHWW COKpaLLaoTes OT roga K roay.

Onsa npeanpuatuii BKX cHuxkeHve notpebneHns Boabl HE TONBKO NPUBOAUT K YMEHb-
LUEHWIO fOX0AA, HO U HeM3BexHOo TpebyeT AOMONHUTENBHBIX BIIOXEHUA HA 3aMeHY CUIOBOrO
N TEXHOMOMMYECKOro 0BOpyAOBaHNS, MOLLHOCTM KOTOPOrO CTaHOBATCA M3OBLITOYHBIMU, Nepe-
Knagky TpybonpoBosoB BoAOCHabXeHNs C yMeHbLUEHEM guameTpa Tpy6 ans 6opubbl € 3a-
cTOeM BoAbl B ceTsax. OfHaKO 13-3a NPUMEHEHUST SKOHOMUYECKN HEOBOCHOBaHHOTO Tapuda B
oTpacnu cpeacTB Ha obecrneveHne 3HeproadeKTUBHOCTM NPAKTUYECKN HET.

B pesynbTtaTte AevcTBUSt BCEX ONMCaHHbIX (akTopoB, YObITOMHBIMK, NO AaHHLIM Poc-
CUINCKOW accoumaLum BoaocHabxXeHna 1 BogooTeefeHus, asnaotca 6onee 80 % opraHnsa-
umr BKX.

JononHutenbHO K Tapudy opraHusaummn BKX nmeloT npaso BbiCTaBnATe aboHeHTam
KOMMEHCALMOHHYIO MriaTy 3a HeraTMBHOE BO3AEWCTBUNE Ha coopyxeHus LICB u 3a cbpoc 3a-
rPA3HSAIOWMX BELLECTB B BOAHbIE 0ObeKThI (MocnefHu nnaTexx — Tonbko aboHeHTam, copa-
CbiBaIOLLMM MeHee 200 M/CyT, KpyMHble aBOHEHTbI AOMKHBI BHOCUTL 3TOT nnaTtex B 6oa-
KeT).

B obwelt cebecTonMocTi yCnyrm BofoOTBEAEHNS COGCTBEHHO OUMCTKA CTOYHbIX BOSA
(Bkntouasa 06paboTky ocagka), B 6onbLUIMHCTBE cny4YaeB 3aHMMaeT He Bonee 30 % — 40 %,
ocTarbHble CpeAcTBa PacxOAyloTCA Ha SKCMyaTaumio CEeTEN N HAaCOCHbIX CTaHLMIA BOAOOT-
BELEHUS.

BenuuvHa cToMMOCTW yCryr BOLOOTBEAEHNS (MO CETU FOPOACKMX CTOYHbBIX BOA) B pas-
HbIX MOCENEHUsIX CYyLLECTBEHHO pasnuyaeTtca. Hekotopele faHHble (MHdopmaumsa Poccmn-

CKOW accoumalum BofgocHabXeHs 1 BOLOOTBEAEHNS) MpuBEeAEeHb! B Tabnvue 1.7.
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Tabnvua 1.7 — CpeaHsa CTOMMOCTb YCNyrM BOAOOTBEAEHUS Mo depepansHeiM

OKpyram 1 HeKOTOpbIM pernoHam Poccuinckon degepanmm (3a 2-e nonyrogme 2014 r.)

Okpyr, cy6bekt Poccuiickoin deaepaumn Tapudh (Bknioqan Fia'qﬁaBKM ;CU'IFI notpe-
6uteneii), py6./m

Poccuiickas degepauus 23,44
LleHTpanbHbIli dhepepanbHbli okpyr (LIPO) 22,74
Tynbckas obnacrb 13,72
Koctpomckas obnactb 34,44
Cesepo-3anaaHsblii peaepanbHbiii okpyr (C3P0) 25,32
KanuuuHrpaackas obnactb 8,42

Pecnybnuka Komu 48,13
KOxHBIN hegepanbHbii okpyr (KOPO) 24,04
Pecnybnuka Aabires 13,8

KpacHogapckuit kpain 28,81

Cesepo-Kagka3sckuii peaepanbHbiii okpyr (CKPO) 14,58
Pecnybnuka JarectaH 3,06

CTaBpononbCkuii kpaii 22,25
MpuBomkckuii heaepanbHbii okpyr (MPO) 18,86
Pecnybnuka Mopaosus 11,41

Pecnybnuka Mapuin 3n 26,07
Ypanbckuin chegepanbHblil okpyr (YpdO) 25,18
Ceepanosckas o6nactb 14,94
Amano-Henevykuin AO 73,13
Cubupcknii beaepanbHblii okpyr (CPO) 23,0

Kemeposckaa o6nactb 14,11

KpacHosipckuii kpan 33,62
[anbHeBOCTOYHbIN heepanbHblit okpyr (APO) 44,39
Mpumopckuii kpaii 17,24
Yykotckuin AO 173,48

MpumMeyanmne — Mo kaxaomy ®O npuBeseHa MUHUMANbHAA U MAKCMMAnbHAA BENUYNHBI TapudoB no

lcybbekram Poccuiickoit degepauuu.
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Kak BugHo 13 tTabnuubl 1.7, BenvuuHa TaprudoB Aaxe no COCeAHVUM U ONN3KUM K Jpyr
K Apyry no npupoaHbIM N 3KOHOMUYECKMM YCMOBUAM OKpyram MOXeT pasnuyaTtbCsd B He-
CKOINbKO pa3. ITo BbI3BAHO TEM, YTO TAPUMHOE PErynmpoBaHne NponCXoamno «OT JOCTUMHY-
TOro» YPOBHS, MPUHLIMMLI TEXHOMOMMYeckoro obocHoBaHWS Tapuda AN SOCTUKEHNS Heob-
XOANMOrO Ka4ecTBa yCnyr He MPUMEHSHOTCS.

MpoLECC OYMUCTKA CTOYHBIX BOA HE ABMSETCA MPOM3BOACTBOM TOBapa, a ABMAeTcsa
ycrnyroi, okasbiBaemon aboHeHTam LICB no ouncTke mMx CTOYHbIX BOA. MNpu 3ToM aboHeHT
onnaynBaeT JaHHyH YCIyry UCXOAA U3 (PakTUYEeCKMX 3aTpaT OpraHu3auum, sKCrnyaTupyro-
wew OC LICB u daktnyeckm npyuMeHsemMblX TeXHonormn, T. €., ecnm Ha OC LICB ncnonbay-
ercs NpPUMUTUBHAA, Manoad@eKTUBHas, HO MpW 3TOM W Marno3aTpaTHas TexHonorna (nbo
BoOGLLEe OTCYTCTBYET O4YMCTKa), TO CTOMMOCTb 3TOW YyCryru Ansi aboHeHTa oKakeTcsi npe-
LENbHO HU3KOW (HYNeBOW), a eCnv NpousBoauTCs riybokas o4uMcTka CTOYHBIX BOA, nepepa-
GoTka 1 yTunmnsaumsa ocafka, TO CTOMMOCTb ycnyr ansi aboHeHTa Oyaet makcumansHoW. B
aHanormMyHoOM cuTyaumn, NPUMEHUTENbHO K CBOBOAHOM PbIHOYHOW CUTYaLuW, yCnyru unm To-
Bapbl HEHaAnexallero kayectea (He obecneunBaroLLme 6e30NacHOCTL OKPYXAIOLWEN Cpesbl)
Obinu Bbl 3anpeLyeHsl, HO B cdepe ycnyr BOAOOTBEAEHUS Takon noaxos He npymMeHum. lMo-
ckonbky cepa yenyr LICB He ABNSeTCA pbIHOYHOW, @ OTHOCUTCH K €CTECTBEHHBIM MOHOMO-
MSIM, TO MHTEPECHI NoTpebutens B aTol cepe npuasaHbl 3awmwars OCT n PAC. OgHako
B CBOEW OeATEeNbHOCTM OHW PYKOBOACTBYHOTCS He 00si3aTenbHOCTLIO0 obecneveHns Tpebosa-
HWI No rnyGoKoW OYUCTKE, a NULLIL NoaaepXaHMem paboTocrnocobHOCTH perynnpyembix 06b-
€KTOB Mpun cobniofeHMn npeaentHbiX NHAEKCOB pocTa TapudoB. TeHASHLUNA Takoro passu-
TWS HeraTuBHa — OTCYTCTBME OYMCTKM NPU MUHUManbHOM Tapude. Takum o6pasom, k coxa-
TNEHWIO, perynmpoBaHue AaHHoW cdepsl pa3danaHcMpoBaHo: NpeAbABIIEHNE OfHUMM rocop-
raHamm TpeboBaHN K Ka4yecTBy YCIyrn B BUAE XECTKNX TpeboBaHWM k cOpoCy OUMLLEHHbIX
CTOYHbIX BOJA MPOTMBOPEYUT MO3VMUMM APYIMX FOCOPraHOB MPU3HAaBAaTb HEU3OEXHBIA Cylue-
CTBEHHbIN POCT LiEHbI Ha 3Ty YCnyry.

B Tabnuue 1.8 npuBeaeHbl AaHHble No ceBeCTOMMOCTM YCNyr OYUCTKM CTOMHBIX BOA B
KOHKPETHbIX HACENeHHbIX MyHKTax (Mony4YeHbl B paMKkax aHKeTUPOBaHUS NpeanpuAaTUn), no
CPaBHEHWIO C Tapudamn Ha ycnyry BOLOOTBEAEHUSI B 3TUX MOoceneHusx. Yuntbisas manbii
o6teM AaHHbix no o6vektam OC MCB (CoOTBETCTBYHOLLMIA KONIMYECTBY AaHHbLIX OOLEKTOB B
nogoTpacnu), 3necb U aanee, B Criydae ecnv BuA CTOYHbIX BOJA He yKasaH, NpuBoAuMble

AaHHble 1 nHdopmaumsa otHocaTes k OC MCB.
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Tabnuua 1.8 — CpaBHeHue ce6eCTOMMOCTN OUYMCTKM CTOUHBIX BOZ, C Tapud oM Ha BOAOOTBEAEHNE

MpoekTHas
Ne OC, ¢pe- | npousBoau- Mputok B Tapud
CeGecroumoctb
AeparnbHbIi TENbHOCTb 2014 roay, TexHonorusa 3 |Ha BopooTBeaeHue,
3 Ha OC, py6./m 3
OoKpyr OC, TbIC. M™/CYT py6./m
ThIC. M/CyT
YpaneHue asorta u
1, C3¢%0 330 213 docdopa, ¢ 717 20,81
peareHTamm
2, UeO 80 37 To xe 14,33 23,36
3,C3%0 72 31 To xe 11,1
4, C3¢%0 171 14,9 To xe 6,74
5, C390 41 12,6 YpaneHnue asora 53,75 4,67
6, C390 10 55 To xe 13,3
7, C390 10,5 45 To xe 27,78 14,27

1/3 — ypaneunue
8, LUoO 3000 2136 as3ora, 2/3 — nonHas 59 23,36
6uon. o4uctka

9, 4O 3000 1740 MonHast 6Guon. ouncrka 6,54 23,36
10, NP0 1200 781 To xe 2,95 10,21
11, NP0 650 383 To xe 3,63 13,48
12, OPO 135 102 To xe 4,36 11,65
13, CPO 86 55 To xe 7,38 10,48
14, C®O 80 34 To xe 14,37 10,56
15, AoO 55 255 To xe 9,58 21,6
16, CKPO 14 29 To xe 20,67 13,7

HaHHble Tabnuupl 1.8 NO3BONAKOT caenaTh CreayroLne BbIBOAbI:

- BENMYNHBI ceBeCTOMMOCTU OYMCTKM Mo oBbekTam pasnuyaroTesi (3a BbIMETOM Kpaii-
HWX 3Ha4YeHnn) oo 5 pas;

- cebecToMMOCTb Bo3pacTaeT ¢ 3-6 py6./M° Ans KPYMHeMWUX cTaHumin ao 10-15
py6./m> ans OC ¢ nputokoM 5-50 Thic. M%/cyT;

- 3aTpatbl HA OYNCTKY CTOYHBLIX BOJ 3a4acCTyHO HE KOPPEMUPYIOT C pe3ynbTaToOM O4YUCT-

k1. OBbl4HbIE CTaHUMM nonHon Buonornyeckon ouncTkm (Ne 13-15) n camble adhdekTnBHbIE
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MO KayecTBy OUMCTKM COBPEMEHHbIE coopykerus (Ne 2—4), Npn oanMHaKOBOW 3arpyske B npo-
LeHTax oT npoekTHon nponseogutensHocTy (M) nmeroT oanHakoByto Ce6eCTONMOCTb;

- Ha MHOrMx oBbeKTax MMEeEeT MECTO CUTyauus, Korga cebecToMmMoCTb OYUCTKU CyLle-
CTBEHHO Bbile Tapuda Ha BofooTBeAeHME, T. €. pabota OC obecneunBaeTcst 3a CYET Apy-
MMX UCTOYHWMKOB (ApYrMx cocTaBnsowmx Tapuda nmbo nnatel abOHEHTOB 3a CBEpPXHOpMa-
TUBHbIE COpPOCHI);

- B Lenom cutyauymsa ¢ cebectommocTtsto Ha OC No NpoTMBOPEYNBOCTM M pasbpocam

3Ha4YeHn NoBTOopPSET 0Oy cUTyaumto ¢ Tapudamn (Tabnuvua 1.7).

1.4.3 AHann3 o6 bEKTOB NOAOTPaC NO NPOU3BOOUTENIbHOCTU, CPOKaM

3KcnyaTauum, NpousBoaUTENLHOCTU, Harpy3Ke

Mpu cbope nHPopmaLMM MO CNPaBoOYHMKY 3anpoc Ha NpeaocTaBneHne MHdopmaum
Obin agpecoaH 404 noceneHusIM 1 ropoaCKMM OKpyram (BCEM, HaceneHmne KOTOpbIX NPeEBbI-
waet 40 TbIC. Yen. U B KOTOPbIX, COOTBETCTBEHHO, MOXET 0Bpa3oBbiBaTbCA CTOYHbIX BOA
cBbiwe 20 ThiC. M3/0yT).

PacnpeneneHve sTmx HaceneHHbIX NMyHKTOB MO YMCMEHHOCTU HACENEHNS NPUBELEHO B

Tabnuue 1.9.

Tabnuya 1.9 — PacnpegeneHne HaceneHHbIX MyHKTOB — OOBbEKTOB PacChbINkiM aHKeT Nno

YNCINMEeHHOCTN HaceneHns

OUEHOYHbIN KonuyecTtBo
KaTeropnsa HaceneHHbIx
YUCNEHHOCTb HAceNeHus, ThbiC. Yen. pacxoj CTOYHbIX | B Poccuinckon
NYHKTOB
BOA*, ThiC. M/cyT | Peaepauun
Fopoaa-MUnMMOHHUKN Csbiwwe 1000 Csbiwwe 300 12
KpynHenwume ropoaa 500-1000 150-300 25
KpynHblie ropoaa 250-500 75-150 36
BonbLune ropoaa 100-250 30-75 91
CpegHue ropoga 50-100 15-30 157
Manele ropoga [nsa uenen paspaboTku CNpaBoOYHUKA NPU
aHKETMpPOBaHWUM Obina orpaHudeHa auana- 12-15 89
30HOM 40-50 (06bekThbl | kaTeropum)
Bcero 404
*Mpu o6wem yaenbHom BogooTeeaeHun 300 n/yen B CyTKM.
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Bbinn nonydeHbl 3anonHeHHble aHkeTbl OT 200 noceneHnin 1 ropofckuUX OKPYros, OT
BCex dhepeparnbHbIX OKpyroB U GonbluMHCTBa cybbekToB Poccuiickor depnepaumn. Takmm
obpasom, BbIGOpKa MosyYeHHON MHpopmauum coctasnaeT okono 50 %, 4Tto cnepyet oue-
HUTb KaK BECbMa NpencTaBuTENbHYH0. B HaceneHHsIX MyHKTax, HanpasWBLUMX aHKETbI, Npo-
xuBaeT 60% ropogckoro HaceneHnst Poccuinckon depepauum.

PacnpeaeneHne o6bEKTOB OUUCTKMU CTOYHLIX BOA, OTHOCUMBIX K |-/ kaTeropuu rno Tep-
putopumn Poccunckon defepaummn n ee cybbektam NoHOCTLIO COOTBETCTBYET pacnpenene-
HUIO KPYMHBIX HACeNeHHbIX MYHKTOB MO TEPPUTOPUM.

Haunbonbluee KonMYecTBO Taknx 06bEKTOB HAXOAUTCA B crieayrowmx cybvekrax Poc-
cumnckon deaepayum:

- MockoBsckast obnacte — 42;

- KpacHopapckuin kpan — 20;

- PoctoBckan obnacte — 15;

- Kemepogeckasn obnactb n Ceepanosckas obnacte — no 14;

- leHnHrpaackas obnactb — 13;

- NpkyTckasa obnacte — 11;

- Ctaepononbckuii kpan, TatapctadH n XMAO — no 10.

Ha aT1 10 cybbekToB Npuxoamutcsa okono 40 % Bcex obbekToB |- kaTeropum.

O6beKTbl NOAOTPACK, MO KOTOPbIM BbiNM NONyYeHbl aHKETbI, ANS AaNbHENLEro aHa-
nn3a 6binu pasgeneHbl Ha TPy rpynnbl No NPOEKTHON npounssoguTensHocTu (MNI1):

- cBbiwe 300 ThiC. MY/CYT: aHKeTbI NOMy4eHb! OT 19 npeanpusTwiA no 20 °C;

- o1 100 go 300 TbIC. M3/cyT: aHkeTbl nony4eHbl oT 28 npeanpustun no 30 °C;

- meHee 100 TbIC. M3/CyTZ aHkeTbl nonyyeHel ot 133 npeanpuatui no 150 °C.

O6bem faHHbIX, NoNy4YeHHbIX No obbekTtam ounctku MCB, npusHaH HepoCTaToOYHBbIM
AN aHanuaa. [laHHble Obiny nonyyeHbl BCEro oT AByx npeanpustiin. MHdopmaums o cutya-
LW B HUX NpYBEAEHA HKE.

Ananus pacnpegenerust OC no rogam nocTponku (Cpoky cnyx0bl), a Takke JaHHblE O

NpoBefEHUN PEKOHCTPYKLMK NpuBeaeHs! B Tabnuue 1.10.

Tabnuuya 1.10 — Ananus pacnpeaenendna OC MCB no roaam nocTponku (CpoKy cnyxobi)

Mpynnbl OC ¢ pasnuunoi MM, %
oAbl noctponkn OC
6onee 300 100-300 eHee 100
(chaKTUMECKUI CPOK CIIYKObI) , MeH .
ThIC. M/CYT ThiC. M/CYT ThiC. M /CYT
Jlo 1970 roaa (45 net) 22,7 20 13
C 1970 no 1980 roabl (35-45 neT) 50 38 36
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Mpynnel OC ¢ pasnuyHon MMM, %
lFoabl nocrporikn OC
N Gonee 300 100-300 meHee 100
(chakTuueckuii cpok cnyxbbl) 5
Thic. M/cyT ThiC. M/CyT ThiC. M/CyT
C 1980 no 1990 roael (25-35 neT) 13,7 25 32
C 1990 no 2000 rogb! (15-25 neT) 45 4 13
C 2000 roaa (meHee 15 neT) 9,1 13 6
Moasepranncb PEKOHCTPYKLIMW UK PaACLUMPEHUIO
p p PyKyY p p 57 15 37
¢ 2010 ropga, %
MpumeyaHme — PacyeTHbI CPOK CryxBbl GETOHHbLIX O4YMCTHBIX COOPYXeHuii — 50 neT.

Bo Bcex Tpex ananasoHax npoussoauternsHoctn OC OCHOBHbIE MOLWWHOCTU Bbinu No-
cTpoeHbl B nepuog ¢ 1970 no 1985 rog. KpynHele 1 cpepgHue cTaHumMmM aocTpamBanmcb A0
1990 roga. Cpeau cTtaHUmM eCTb COOpYxeHus, NocTpoeHHble nocne 2000 roga, — oT 6 % Ao
13 % coopyxeHun.

[o 1990 roga B OCHOBHOM OCYLLECTBNANAChk AOCTPONKa COOPYKEHUA N BBOA A0MNON-
HUTenbHbIX 6riokoB. Mocne 2000 roga cTpPoUTENBCTBO HOBLIX B0KOB M CTaHLUMIA BENOCH yXe
C MPUMEHEHNEM HOBbIX TEXHOMOMMA C yaaneHueMm asoTta unm asorta u docdopa. Pekon-
CTPYKUMM C M3MEHEHNEM TexHonornm npmxoasatcs Ha 2000-2015 rogbl. HecmoTtpa Ha cywye-
CTBEHHbIE J,0NMMN OOBLEKTOB, NOABEPILUNXCS PEKOHCTPYKLMU B 2 rpynnax U3 TpeX, PEKOHCTPYK-
TVMBHbIE MEpPOMNPUATMS B OCHOBHOM Kacanvcb OTKasa OT XIopuvpoBaHUA B MNONb3y YO-
obny4eHns 1 nepexopa Ha mexaHndeckoe obesBoxmBanme. [lons o6bekToB, Ha KOTOPLIX pe-
anusoBaHbl TEXHOMNOMKM yganeHuns asota (Mnm asota u docdgopa) He npesbiwaet 10 % (no-
ApobHee — cm. pasgen 2).

AHanus yaenbHOro BogooTteefeHns (N/4en. B CyTKM) NOKasbIBAET, YTO NPUTOK CTOYHbIX

Bog Ha OC 'CB dopmupyeTcs B BECbMa LUMPOKOM AnanasoHe (cM. Tabnuuy 1.11).

Tabnvuya 1.11 — BennumHbl YAENbHOro BOACOTBEAEHUS

YpenbHbln 6pyTTO-NpuToK HAa OC Ha 1 XxUTEnA (C y4eTom
NPOMBILLUEHHOCTM U HEOPTAHU30BAHHOTO NPUTOKA),

[ManasoHb! NpuTOKa nfyen. B cytkn, ana rpynn OC ¢ pasnuqxon M

Bonee 300 100-300 menee 100
ThiC. M/CyT ThiC. M/CYT ThiC.M*/CyT
LieHTpanbHbiii agnanasoH (60 % oT BCeX cuTyaumn, 270-440
180-400 (60 %) 180-410
o1 20 % po 80 % obecneyeHHOCTH) (50 % — 270-470)
MuHUManbHble 3HaYeHus 240 130 80
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YaenbHbin OpyTTO-NpUTOoK HA OC Ha 1 XMUTEnA (C y4eToMm
NPOMBILLIEHHOCTU U HEOPraHU30BAHHOTO NMPUTOKA),

[ManasoHsl mpuToKa nfyen. B cytku, ansa rpynn OC ¢ pasnu4Hon MM

6onee 300 100-300 meHee 100
ThiC. M/CyT ThiC. M/CYT Thic.M°/CyT
MakcumanbHble 3Ha4YeHUs 550 670 710

Kak BugHo w3 Tabnuupl 1.10, ¢ yMEHbLUEHNEM MPOU3BOAUTENBHOCTM [ManasoH
yAenbHbIX PacxofoB 3HaYMTENBHO pacwmpseTcs. Cnegyetr OTMETUTb, YTO NMPU 3TOM 3Haude-
HWA meHee 100 n/4en. B CyTKM COOTBETCTBYET HEMOMIHOMY BOAOOTBEAEHMIO U (MNN) YacTuY-
HOMY OTCYTCTBMIO LIEHTPann3oBaHHOro BofocHabxeHna. B uenom ana ctaHUWin Nponseoau-
TENbHOCTLIO 100-300 Thic. M® B CyTKM 1 0COBGEHHO MeHee 100 Thic. M2 B CYTKU UMeeTCA pe-
3epB CHWXEHNSA BOgonoTpednenns (U, COOTBETCTBEHHO, Nputoka Ha OC FCB) nytemM NpuHs-
TUA Mep NO 3KOHOMUM BOAbI.

Kak 6bino oTmeveHo B pasgene 1.1.2, B nocrneiHve AecATUNETUS NPOU3OLLSIO Cylle-
cTBeHHoe cHwkeHne Harpyskm Ha OC 'CB. Pacnpepenenvne OC no sennyvHe ruapasnuye-

CKOW Harpyaku, B npoueHTax ot M1 nokasaHo B Tabnuue 1.12.

Tabnuya 1.12 — OueHka dakTnieckon rugpaenuyeckon Harpysku Ha OC

pynnbl OC ¢ pasnuyHoi MM, %
OueHka Harpysku 6onee 300 100-300 menee 100
ThIC. M3/cyT ThbIC. M3/cyT ThiIC. M3/cy1'
PaboTaloT ¢ He3Ha4YUTENbHOI Neperpyskoi 0 11 1
Bnu3ko K NpoekTHON npon3BoauTenbHOCTU (70 % — 100 %) 21 27 12
CyLuecTBeHHO HegorpyxeHsbl (50 % — 70 %) 48 42 19
Hu3skas Harpyska (meHee 50 %) 32 20 68

Takvm 0BpasoMm, UMEHOLLIMECS MOLLHOCTU COOPYXEHUA Ha BONbLUMHCTBE pacCMOTPEH-
HbIX CTaHUMA MMEHT XOPOLIMIA NMoTeHUmMan Ans BHEAPEHUST COBPEMEHHbIX TEXHONOMMIA Buro-
NOrnYecKor OYUCTKN, KOTOPLIA Ha AaHHbLIN MOMEHT Marno peanu3osaH. OfHako cnepyeT yuu-
TbIBaTb 4Ba BaXXHbIX hakTopa:

- OCHOBHbIE MOLLHOCTW COOPYXEHUM Bbinn nocTpoeHbl B 70-80-x rogax v npu pekoH-
cTpykumm Tpebyetcs GONbLUINMA UMM MEHLLUNA OOBEM BOCCTAHOBMEHNA COCTOSIHUSA Xeneso-
BEeTOHHbIX KOHCTPYKUMIA. OTO yBenuumeaeT ctoumocTtb paboTt oT 50 % ao 500 % oTHocu-

TENbHO PETEXHONOIM3aUMn (M3MEHEHNSA TEXHOMOMM C 3ameHon 06opya0BaHNA);
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- C Y4Y4eTOM TOro, 410 Maccosas Harpyska Ha OC 'CB dopmmpyeTcs nponopLmoHans-
HO KOINWYECTBY XKUTENEWR C y4eTOM COPOCOB MPOMBILLNEHHBLIX NPEANPUATUIA, BENIMYMHA HERO-
rPy3Kn No MPOEKTHLIM MokasaTensiM abCconoTHO He TOXAECTBEHHA HEAOrPY3Ke MO 3arpsa3Hs-
towmm Bellectsam. Ha OC FCB Tonbko COOPY>KEHNSE MEXaHNYECKON OYUCTKU 1 OTCTanBaHNA
PaccUMTbIBAOT NO PacXOAY, OCTanbHbIE COOPYXEHUSI — MO MaccoBOW Harpyske.

Cutyaumsa ¢ OC TMNCB B 'Y «MocBogocTok» — eAuHCTBEHHOM B Poccun npeanpus-
TUW, 3KCNNYaTUPYIOLLEM 3HaYUTENBHOE YMCNO TaKUX CUCTEM, — NPUBEAEHA HUKE.

MepBble OUNCTHLIE COOPYXKEHUS ANA cenuTebHbiX BoaocbopHbIX nnowasen Gbinn
pa3paboTaHel B MockBe B Tpex BuAax: NPYAbl-OTCTOMHUKN, COOPYXEHWUS KamMepHOro tuna
(CKT) n wutoBble 3arpaxkaeHunsi B aksatopum p. Mockesbl.

3apaden nepBbIX OYMCTHBIX COOPYKEHUA SBMANOCH 33fepXaHne B MosiHoM obbeme
Mycopa, 4acTU4HO B3BELLUEHHbIX BeLlecTB M HedTenpoaykTos. lNpu aTom npegycmarpusa-
JI0Cb CHWKEHWME KOHLIEHTPaLMK 3arpsisHEHWI B CPeAHEM MO B3BELLEHHBLIM BeLlecTsam Ao 30—
50 mr/n, a no HedTenpoayktam — Ao 5-8 mr/n. Ha ounctHoe coopyxeHue HanpaBnanacb
Hambonee 3arpsisBHeHHas YacTb NOBEPXHOCTHOIrO CTOKa OT JOXAEWN C NepMOoLOM OfHOKPaTHO-
ro NpeBbILIEHNS PacuYeTHON MHTEHCUMBHOCTM B Npegdenax 0,05-0,1 roga, a Takke 4YacTb Ta-
TbIX BOA,.

[na npornycka nWKOBBLIX PAacxofoB AOXKAEBbIX W TanbIX BOJ NPEAycMaTpuBanoch
YCTPONCTBO OBroHHOro KONMeKTopa, HanpaBnsoWero 3T CTOKM MUMO OYUCTHBIX COOPYKe-
HWI ¢ nocneayoWwmmM cBpocom B BofLHble 06bekTbl 683 ouncTkn. Cumtanocs, UTo ykasaHHble
CTOKWU HECYT 3Ha4YUTENbHO MEHbLUEE KONMYECTBO 3arpsi3HEHUN, YeM CTOKM, MOCTynarome ¢
nepBbIMU NopunsiMu foxaen. Takum obpasoM, Ha JaHHOM 3Tane akkyMynupoBaHWe NnoBepx-
HOCTHOrO CToKa He npegycmatpueanock. OAHaKo Mo TEXHUKO-3KOHOMUYECKUM COOBpaXKeHn-
AM ANS CHWKEHUS OUaMETPOB KOMMEKTOPHOW CETU Mpu BOMbLUIOW MPOTSHKEHHOCTM rMaBHbIX
KOMNIEKTOPOB B CUCTEME BOLOOTBEAEHNS YCTPAMBANMCh PETyNMPYIOLLIME pe3epByapbI.

B cepegmHe 1980-x rogoB HadanmM MCMNOMb30BATLCA OYUCTHbIE COOPYXKEHMSA, OCHa-
LLieHHble 6r10KaMn TOHKOCMONHOrO OTCTamBaHns 1 punbTpamm (KacceTHbIMM) LOOUNCTKU. Ta-
Kne coopyxxeHus pasanu 6onblumii acpdpekT, Hexenu npyabl-oTcTorHUkK, CKT nnun wuTosble
sarpaxaeHus. Mix rabaputbl 6binn B 2—2,5 pasa MeHbLUE.

C cepeaunHbl 1990-x rogos B €Bsi3W co cTpouTenscteom MKAL 1 310 TpaHCnopTHOro
konbua Ha BanaHce MY «MocBoAOCTOK» NOSIBUMUCE Tak Ha3bIBaeMbIe COOPYKEHWA rnydo-
KOW OYMCTKN HAKOMUTESNBHOTO TWMa C NOCMeAYLWEeN JOOUMUCTKOM CTOYHbIX BOA MHOMOCTYMNEH-
YaTomn HanopHou unsTpauuen. Mo goctrraemomy ahHeKTy OUNCTKM (MO OCHOBHBLIM MoKasa-

TensaM 3arpasHeHns) ykasaHHble OC no4TV BbLIXOASAT Ha Ka4eCTBO QYMCTKM NOBEPXHOCTHbLIX
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cTouHbIX Bog Ha ypoBHe MAKpuexes, 0AHAKO Npu obcnyxusaHMn sogocbopHon nnowaan 6o-
nee 20-30 ra CTOMMOCTb UX 3KCNnyaTaumm BeCbMa BbICOKA.

B TOT ke nepuop Ha4yanm NpUMEHSATLCH coopyXeHnus rabuonHoro Tuna (CIT). Mno-
Wwaab BogocbopHoro BaccenHa Ansa TakMx COOPYXEHUA HesHaumTensHa — ot 1,5 o 5,0 ra.
B OCHOBHOM OHM MPMMEHSIOTCA ANA OYUCTKU CTOKOB C JOPOXHbIX MOKPbITUA 1 Gnm3pacnono-
YKEHHbIX OTKOCOB.

Taioke HaxoasT NPUMEHEHNE COOPYXEHUSI C peareHTHON 06paboTkon, rnoTaumMoHHON
O4YNCTKOW, PMNbTPaLmen Ha NEHOMNONUCTUPONBHbBIX OUNLTPaXx.

Cutyaumsa no sarpsasHeHHocTy TCB no pesynbtatam aHanusa aHKeT nokasaHa B Tab-
nmgax 1.13, 1.14.

Tabnuya 1.13 — 3arpsasHEHHOCTb NOCTYNAIOLMX CTOUHBIX BOA NO OPraHUYECKMM 3arps3HEHUSM

PacnpepeneHue 3arpsa3HEHHOCTM NO B3BELUEHHbIM Be-
Juana3oH 3arpsa3HeHHOCTU, B3BELLEHHbIE BELLECTBA, wecTsam/BrKs, % ans OC ¢ M
mr/n/
BIKs, Mr/n 6onee 300 100-300 menee 100
ThiC. M/CYT ThiC. M/CyT ThiC. M/CyT
Hu3kokoHLEHTpUpOBaHHbIe (MeHee 150/130) 21/22 28/31 30/30
CpeaHekoHLeHTpupoBaHHble (150-250/150-230) 41/42 48/48 50/57
BbICOKOKOHLEHTPUPOBaHHLIE (CBbiLe 250/230) 32/36 24/21 20/13

Mpumeyanue — Mepen 4epToii — B3BELLEHHbIE BELLECTBA, nocne YepTsl — BMKs

Tabnuvya 1.14 — 3arpssHEHHOCTb NOCTYNAOLLMX CTOYHBIX BOA MO a30Ty U doccopy

Pacnpenenenue 3arpsa3HeHHOCTU N0 @MMOHUITHOMY
Ruanason sarpssHenHocTu no asoty/chocchopy chocartos, %, ana OC ¢ MM
aMMOHUItHOMY a3oTy, mr/n/
cocdopy choccharos, mr/n Gonee 300 100-300 meHee 100
ThiC. M/CyT ThIC. M/CYT ThiC. M/CyT
HUW3KOKOHLEHTPUPOBAHHbIE
5,6/22,2 30/30
(meHee 25/meHee 2,2)
CpeAHEKOHLIEHTPUPOBAHHbIE
pea HenTPup 66,6/38,9 38/33
(25-35/2,2-3)
BbICOKOKOHLEHTPMPOBaHHbIE
27,8/38,9 32/37
(cBbiwe 35/3,0)

AHanma KOHLEHTPpaUMii NOCTynarolwelt CTOYHOM BOAb! MOKa3biBaeT yBENMYeHWe pas-

6poca BCTPEHaeMOCTU C YMEHbLUEHUEM MPOU3BOAUTENBHOCTU CTaHLMK, YTO OBBLACHAETCS

SonbLWMM LManasoHoM yAenbHbIX pacxonoB U yBeNM4YeHNEM BIMUAHNA MPOMBbILNEHHbIX CTO-
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KOB C YMEHbLUEeHneM Npon3BoaUTENbHOCTU CTaHUWUN. XapaKTeprle Anana3oHbl ana ropoa-

CKMX CTOKOB npeacTaeneHsl B Tabnuue 1.15.

Tabnuuya 1.15 — XapakrepHble AnanasoHbl KOHLIEHTPaLUWIA OCHOBHBIX 3arpa3HeHui B cxoaHbix FCB

[uana3soHbl 3arpA3HEHHOCTU CTOYHLIX BOA, Mr/n

3arpsasHaowme Hu3skokoHUEeHTpupo- | CpeAHeKOHUEeHTPUpo- | KoHLEeHTpUpOBaH- Mpu BNUsiHUM
Beulecrsa BaHHbIE CTOYHbIE BaHHbIE CTOYHbIE Hbl€ CTOYHbIE NPOMBILLNEHHbIX
BO/bl BOAbI BOJbI CTOYHbIX BOA

B3BelweHHble

Menee 150 150-250 Cebilue 250 BonbLue 400
BeLlecTBa
BIMKs MeHee 130 130-230 Ceblwe 230 BonbLue 400
XMK Menee 300 300-600 Cablwe 600 Bonble 800
A30T aMMOHMUIiHbIN Menee 25 25-35 Csbiwe 35 Bonee 50
docgop doccaTos Menee 2,2 22-35 Ceblwe 3,5 Bonee 5

B pesynbTate CHwxeHus yaenbHOro BogooTeeaeHns ke Ha 25 % — 35 % OC c MM
cebiwe 100 Tbic. M2/cyT MOCTYynatoT CTOYHbIE BOAbI, KOTOpbIE B ycnoeusax Poccuinckon dege-
pauum cneayeT OLEHUTb Kak BbICOKOHLIEHTpUpPOBaHHble. CneayeTt obpatuTe BHUMaHWE, YTO B
ycnosuax 3anagHon Esponbl, B ocobeHHocTn ®PIM, rape Hopma BOSOOTBEAEHUS BO MHOTMX
HaceneHHbIX MyHKTax Hwke 80 n/yen. B CyTKWU, NOHATUE BbICOKOKOHLEHTPUPOBaAHHBIX CTOY-
HbIX BOA CyLECTBEHHO OTIIMYaETCA: OHWN XapaKTePU3YIOTCA Kak MUHUMYM BaBoe GonbvMm
3HaYeHVAMKN 3arpsa3HEHHOCTU Mo B3BeLUeHHbIM BewectBaM U BlMKs. 3T1oT dhakT okasbiBaet
CyLLleCTBEHHOE BO3LEWNCTBME MPW MCronb3oBaHUM B Poccuiickon depepaummn TeXHONOrn
O4YUCTKN, paspaboTaHHbIxX A5 3anagHoin EBponbl.

HecMOTps Ha CHWKeHWe yaenbHOro BogooteeaeHus, okono 1/3 ecex OC c MIN meHee
300 TbiC. M3/CyT Nony4arT HN3KOKOHLIEHTPUPOBAHHbIE CTOYHbIE BOAbI, B TOM YMCNE NO asoTy
n docdopy.

BaxHbin hakTop ANS MCNOMbL30BaHWA TEXHOMOMMW yaaneHus asota — Temneparypa
CTOYHbIX BOA. [laHHble no pacnpeAeneHnio MUHMMAanbHbLIX CpefHeMEeCsYHbIX TemnepaTyp

npveegeHsl B Tabnuue 1.16.
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Tabnuua 1.16 — Temnepartypa nocTynaroLLnX CTOUHbIX BOA

PacnpeneneHue TeMnepartypsbl, CpeaHsa 3a Mecsily ¢ MUHUMAanbHbIMU
Cpeanss Temnepatypa 3a Mecs ¢ (3UMHMUMK) 3HaYeHuamu, %, ana OC ¢ MM
MUHUMANbHbLIMU (3MMHUMM) 3HAYe-
o Gonee 100-300 MeHee
HusaMmu, °C
300 Thic. M /cyT ThiC. MYcyT 100 TeiC. M /CyT

OueHb xonoaHas, mexee 12 14,3 14,9 47
YmepeHHo xonoaHas, 12-16 42,9 51,8 37
Tennas, cebiwe 16 42.8 33,3 16

Ona OC c¢ MM 100-300 Tbic. M°/CYT OCHOBHOI [AMAaNasoH TeMnepaTypbl CTOKOB
12 °C — 16 °C, a anst OC c MM menee 100 Tbic. M3/cyT HamBonee xapakrepHa Temneparypa
12 °C — 14 °C, npunyem ctokum ¢ Temnepatypor 10 °C n meHee coctaBnstoT 23 %, 4TO cyLie-
CTBEHHO AN OLIEHKN BO3MOXHOCTWN NPOBEAEHNA NpoLlecca HUTpudmkaumm.

AHanus BnusHua OC MCB Ha okpykatoLLyto cpefy Nno faHHbIM aHKeT NpyBeAeH B pas-
pene 3.

B BMay MuHMMansLHON nHpOpMaumu, MonydYeHHOW u3 aHkeT, B Tabnuvye 1.17 npuso-
astes gadHble Cl 32.13330-2012 [2] no 3arpssHeHHocTu MNCB, nonyyeHHble paHee cneuy-
anuctamn B pesynbtate 0600LEHNS MHOroNEeTHUX WCCREAOBaHWM MO U3YYEeHUI0 cocTaea

MCB noceneHuii, pacnonoXeHHbIX B PpasnyHbIX KMMMAaTUYECKMX paioHax CTpaHsbl.

Tabnuuya 1.17 — MNMpuUMepHbIe 3HAYEHUS KOHLEHTPaLUIA 3arpAa3HAIOLLMX BELLECTB B A0X4,EBOM U
Tanom CTokax A pasnuyHbiX YYacTKoB BOAOCGOPHbBIX NOBEPXHOCTEN CENUTEGHBLIX TEPPUTOPUIA

3arpsi3HEHHOCTb MOBEPXHOCTHbIX CTOYHbIX BOA, MI/N
[oxxneBon cTok Tanblin CTOK
Tun yyactka
B3BelueHHble Hedre- | BsselleHHble Hedre-
BrK; BMKs
BeLlecTBa NPOAYKTbI BellecTsa NPOAYKThI
Yyactkm cenutebHOW TeppuTopumn ¢
BbICOKMM YpOBHEM GraroycTpoictasa
N PErynapHor MexaHuM3upOBaHHOM
yOOpKON  JOPOXHBIX  MOKPLITUIA 400 30 8 2000 50 20
(ueHTpanbHas 4acTb ropoga c aj-
MUWHUCTPATUBHBLIMW 3AaHUAMMU, TOP-
roBbIMU U y4€BOHbIMU LIEHTPaMMU)
CoBpeMeHHas >unas 3acTpoinka 650 40 12 2500 70 20
MaructpanbHble ynuubl C WHTEH-
1000 60 20 3000 85 25
CMBHbIM ABWXEHUEM TPaHCnopTa
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3arpsi3HEeHHOCTb MOBEPXHOCTHBIX CTOYHBIX BOA, M/
LoxaeBow CTok Tanblli CTOK
Tun yyactka
B3apeLueHHble Hegte- | B3BelueHHble Hedbre-
BINKs BlMKs
BellecTaa NpOAYKTbI BeLlecTaa NPOAYKTbI
Tepputopuun, npunerawowime K
ppUTOP P H 2000 65 18 4000 110 25
NPOMbILUMIEHHBIM NPEANPUATUAM
KpoBnu 3aaHuii u COOPYXeHUN <20 <10 | 0,01-0,7 <20 <10 0,01-0,7
Tepputopun C npeobnagaHueMm WH-
AMBUAYANbHOW >KUSOW 3aCTPONKM;
ra3oHbl U 3eneHbIe HacaXxaeHusa 300 40 <1 1500 70 <1

Haunbonee 3arpsasHeHHbIM MO BCEM Nnokasatenam, no gaHHeiM CeBoaa npasun, ABnsSeT-
cA TanbliA CTOK, KOTOpbIM NO 3HadYeHUo nokasarensa BIMK npubnukaeTrcs K HU3KOKOHLEHTPU-

POBaHHbLIM XO3SIUCTBEHHO-ObITOBBIM CTOMHBLIM BOAAM.

1.5 Mpagauumn o6 bLEKTOB NOAOTPACHU MO NPOU3BOAUTENLHOCTU ANA

AanbHeulero UCNoNbL30BaHus B cnpaBoyHuke HAOT

K |- kaTeropum npupogonone3osaTtenen, ona KoTopbix Oyaetr obsasateneH nepexoa
Ha HAOT, n nonyyeHne KOMMNEKCHOro paspeLleHnsi Ha OCHOBaHUM TEXHONOMMYECKUX rnokasa-
Tenewn, OTHECEHbI BCE OOBEKTbI OYMCTKM CTOYHbIX Bog LICB ¢ 06beMoM MoCTynarowmx CToy-
HbIX Bog, cBbile 20 Thic. M3/cyT (ans OC FCB COOTBETCTBYET MOLLHOCTU OYUCTHBIX COOPYKE-
Huin 50-60 Tbic. AYUXK (B TepmuHonornm Ceoaa npasun [2]).

MpuHumn knaccudukagymm obvektoB OC sBnsieTca npegMeToM auckyceuin. Pacxon
CTOYHbIX BOA — TPaAMLMOHHBIA, NpMBbLIYHBIN NapameTp. OfHako OH He B MOMHOW mMepe OT-
paxkaeT Kak npuponooxpaHHyto ponb ob6bektoB OC LICB, Tak 1 noTeHuMansHyto akonornye-
CKY0 OMaCHOCTb, Tak KaKk NMpu pasHbIX BENWYMHAX YAENbHOro BO4ONOTPEONEHUs NOCENEHWS C
OAMHAaKOBOW YNCMEHHOCTBI0 HaceneHns MoryT obpasoBbiBaTb PacxXofbl CTOYHbLIX BOL, OTNM-
varowmecs B 2-3 pasa. YunTbiBas TEHAEHLMIO K CHDKEHUIO 3TUX MOKasaTenen, BO3MOXEH
CaMOMPON3BOSIbHBIA MEPEXOf OObEKTOB U3 O4HOrO AManas3coHa B APYron, Aaxe npu pocTe
HaceneHus OBCMYXMBAEMbIX UMW HaceneHHbIX MyHKTOB. 3TO MOXET AE30pUEeHTMPOBATb
CyObeKTbI perynupoBaHuns.

Pacxop cTOYHbIX BOg onpeaensieT o6bembl MEHbLLEW NO CTOUMOCTU UHBECTULIMIA Ya-
ctn obbektoB OC 'CB, a MMEHHO COOPYEHUIN MEXaHUYECKOW OYUCTKKN, BTOPUYHOrO oTCTaum-

BaHus, 06e33apaxuBaHuns, AooUUCTKA. Boree MHOpMaTUBHLIM NapamMeTpoM AN Kriaccu-
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dvkaumm OC I'CB aBnseTca napameTp «3KBUBANEHTHas YUCNEHHOCTb kuTenen» (IYXK).
3101 napameTp npucytcTeyeT B CBoge npaswn [2]:

«9.1.3 OBLLy0 NPOM3BOAUTENBHOCTbL OYMCTHBIX COOPYXEHWI MO MOCTYNarowmmM opra-
HUYECKMM 3arpsi3HEHUSIM (3KBMBaNEHTHAas YMCNeHHOCTb xuTenen, IUXK) gonyckaercs onpe-

Aenatb no opmyne

Npeq = 1000Bens / 60, M

rae Bens — MakcumanbsHas cpeaHsas Harpyska no BlMKs Ha OC 3a 2 Hegenu 3a 3-neTHuiA ne-
pvioa Habrntogenun, kr Oz /cyT;

60 — pacyeTHoe konM4ecTBO 3arpsisHeHuin nNo BIMKs ot ogHoro xutens, r Og/ven. B CyTkW.

BenuunHa 3YXK cTporo nponopuuoHansHa Macce opraHMYeckuMx 3arpsi3HEHUN, NOCTY-
narowmx Ha o6bektel OFCB. Takum o6pa3om, oHa BKNOYaEeT B cebs HE TONBLKO 3arpA3HEHNs
OT XXUTENEN, HO U OT BCex Npounx aboHeHToB. BennuuHa 3YXK (kak npomsBogHas OT Macco-
BOM Harpysku no 3arpssHEeHUsIM) Npy pacyeTe CoopyxeHun onpeaenset obbembl Hanbonee
noporoctosumx obbektoB OC 'CB: coopyeHui Guonornyeckom oumcTku u obpabotku
ocagka.

MapameTp 3YXK ncnonbsyetca kak 6asoBbin Ana knaccudmkaumm obbektos B EC n B
XenbCHHCKOW KOHBEHUMM [7], B 4aCTHOCTU, B KOTOPOWN OMEPMPYIOT BbIP@KEHUEM «HAarpyska
CTOKOB, 3KBMBaNEHTHAs CTOKaM OT (YMCIO) XKUTENENY.

B T0 ke BpemMsi napameTp pacxoja CTOYHbIX Boj B BOMbLUMHCTBE CryvaeB onpeaens-
eT 06bembl nHeectTuumi B OC MNCB 1 no3BonsieT ocyLecTBNATL Knaccudurkaumo ob6bekTos
LieHTparnv3oBaHHOro OTBEAEHWS NMOBEPXHOCTHBIX CTOYHbIX BOA,.

Knaccudwmkauyms OC LICB I'CB gns uenei AaHHOro cnpaBoyHUKa, Ha OCHOBaHUM na-
pametpa YK ¢ ncrnons3oBaHnem knaccudurkaumm TUNOB noceneHun no pagoctpontens-

HOMy kofekcy Poccuiickor depepanum oT Ux YMCneHHocTu [8], npveeaeHa B Tabnuue 1.18.

Tabnuua 1.18 — Knaccudukayms OC LICB MCB no npou3BoAUTENLHOCTM

HaumenoBaHue | Harpyska no BKs Ha OC LICB co | YcrnoBHast YMCneHHOCTb, | Pacxod nocTtynaromx
kateropun OC CTOYHbLIMU BOAAMM, MOCTYNAIOLLY- B eanHuuax 3K CTOYHbIX BOA, M3/CyT
MW U3 HACENEHHOrOo NYHKTa, Kr/CyT (OpUeHTMPOBOYHO)*
CBepxKpynHble Bonee 180 Tbic. Bonee 3 MnH. CaeiLe 600 TbiC.
KpynHenwune 60 Tbic. — 180 ThIC. 1-3 MIH. 200-600 ThbIC.
KpynHele 12 TbIC. — 60 ThIC. 200 TbiC. — 1 MIIH. 40-200 TbIC.
Bonbwue 3 TblC. — 12 ThIC. 50 Tbic. — 200 ThIC. 10-40 TbIC.
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HavnmenosaHue Harpyska no BIMKs Ha OC LICB co | YcnoBHas YnCneHHOCTb, Pacxoa noctynatoLmx
kateropum OC CTOYHbIMW BOAAMM, NOCTyNaoLLu- B eauHuuax XK CTOYHbIX BOA, M3/cyT
MW U3 HACENEHHOro NyHKTa, Kr/cyT (OpUEeHTUPOBOYHO)*
CpegHue 1200-3000 20 Tbic. — 50 ThIC. 4-10 ThbiC.
He6onblumne 300-1200 5 Tbic. — 20 ThIC. 1-4 ThIC.
Manble 30-300 500-5 TbIC. 100-1000
CepxmMarnble 3-30 50-500 10-100

*Mpu GpyTTO-HOPME BOAOOTBEAEHUS, NPUHATOW ANSA AAHHBIX PACYETOB PABHON MO HUXKHEW FPaHULE OC-
HOBHOro AnanasoHa ansi 6onbwmHerea OC MCB (tabnuua 1.11), cocraenstowen okono 200 n Ha 3aperncTpu-
POBaHHOTO >KUTENS HACENEHHOTO MyHKTA.

B nanbHerweM B [aHHOM CnpaBoYvHUKE NpuBeaeHHbIe B Tabnuue 1.18 HanveHoBaHuA
kateropun OC 'CB ynotpebnstotca B cooteeTcTBuM € M1 911X OC, ykasaHHoW B Tabnuue.

MockonbKy B pasaene 5 ana yCTaHOBOK KaTeropui He 6onee «cpeaHux» onpeneneHsb
Bonee msarkme TexHonornveckme nokasareny HAT, BakHO yunTbiBaTh 3dhdeKT arnomepaumm
N OCBOEHMS NPUrOPOAHbLIX TeppuTopuin. C aTon Lenbto k cpegHuM OC BHE 3aBUCMMOCTU OT
hakTnyeckoro pacxoga CTOYHbIX BOA OTHECEHbI BCE MOCENEHMA HA OnpeaeneHHOM paccTos-
HUW OT KPYMHbIX NOCENEHWIA:

- B 30He 50 kM OT rpaHuL, ropoAoB C HaceneHneM cebilwe 3 MIH Yen.;

- B 30He 30 kM OT rpaHuL, ropo4oB C HaceneHneM cebiwe 1 MnH Yen.;

- B 30He 15 kM OT rpaHuL, ropogoB ¢ HaceneHnem cebiwe 250 TbiC. Yen.;

- B 30HE 5 KM OT rpaHuL, ropogos ¢ HaceneHnem cebiwe 100 Tbic. Yen.

Kpome TOro, ans otHeceHnss OC Kk COOTBETCTBYIOLLEN KaTeropum paccrosiHue (no
ANHe BOAOTOKA) OT UX BbIMyCKa CTOUYHbIX BOA A0 OnvkanlLero cneayowero opraHM3oBaH-
HOrO BbiNyCKa [OMKHO COCTaBNSATh:

- ANA OTHECEHWS K CBEPXMarbiM — He MeHee 1 Km;

- ANA OTHECEHMS K MalbiM — He MeHee 3 KM;

- ANs OTHeCeHus K HebonbLLM — He MeHee 10 KMm.

Ecnun ykasaHHble pacCTosiHUA He BblAepXMBaloTCs, TO 0ba GnuapacnonoxeHHsix OC
OTHOCSITCA K KaTeropum CpeaHmx.

Ans knaccudukaumm OC MNCB ncnonbayeTcst pacyeTHbIN pacxog,.

B HacToswem cnpasoyHuke nog OC MCB nogpasymeBaroTca cneumarnsHble UHKeHep-
Hble COOPYXEHUS, U He NOAPa3yMeBaloTCA PYCrnoBble NPyAbl, SBMNAKOLMECS SMEMEHTaMu
rmaporpadn4eckon cetn ropoaa.
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Knaccudpukaums OC LICB MCB (kpome npyzAoB) no NOCTynaloLemMy pacxoay npvseaeHa B
Tabrmye 1.19.

Tabnuua 1.19 — Knaccudpmkayua OC LICB MNCB no nocrynatoLemy pacxogy

HaumeHoBanue kareropun OC Pacxoa nocrynarowmx CTOYHbIX BOA, M3/CyT *
OyeHb KpynHble Cebiwe 20 TbiC. M3/CyT *
KpynHbie 5-20 TbiC.
Bonbume 1-5 ThIC.
CpeaHue 200-1000
He6onblume 50-200
Manbie Menee 50

* PacyeTHbIW pacxoj B CYTKW C MAKCMMarbHbIM NPUTOKOM.

1.6 OHepro- u pecypconoTpeGneHne nogoTpacnu

OHepronoTpebneHue

Mogotpacne OC LICB I'CB, Hapsiay ¢ BogocHabxeHvuem, oTHocuTcs K umcny Hanbo-
1iee 3HEProeMKNX B MHPACTPYKTYpE HaceneHHbIX MyHKTOB, B COBOKYMHOCTM yCTynas TOMbKO
METPOMNONUTEHY B TEX FOPOAAX, F4E OH UMEETCS.

OCHOBHOE KONMYECTBO SHEPrM pacxoAyeTCs Ha Noaady Bo3fyxa B aspoTeHku buorno-
TMYECKON OYNCTKN AR oBecrneveHns pacTBOPEHUs B UIOBON CMecK Heobxo[MMoro Konuye-
cTBa Kkucnopoga, notpebnsiemoro GakTepusMu B NpoLECCe pasfioXeHUsl 3arpsiBHEHWUNA.
B vaeansHoMm cnyyae nofada Bo3ayxa U, COOTBETCTBEHHO, pacxog, SNEKTPO3HEPTNM AOSMKHbI
ObITb NpoONopLMOHanbHEl MOCTYMMEHNIO CO CTOMHBIMW BOAAMU 3arpsi3HEHWIA, HA OKUCNEHne
KOTOPbIX pacxoAyeTcsi KUCNOPOA,. YunTbiBas To, UTO 3arpA3HEHHOCTb CTOYHbIX BOA, Kak noka-
3aHO BbILLE, U3MEHSIETCS B OYEHb LUMPOKOM ANanasoHe, AaHHbIE Mo 3HepPronoTpebneHuo oT-
HeceHbl He K MeTpaM KyOn4YeckMM CTOYHON BOAbI, @ K KUNOrPammy CyMMbl KUCIIOPOAOKAUCTISA-
€MbIX BeLeCTB (KMCMopOoaHbI akBmBaneHT, KJ) B CTOYHbIX BOAAX, K KOTOPbIM OTHECEHBI BE-
wecrta, onpegensemMsle kak BlMKs u aMmMoHWAHBIN a3oT. Bennunna K3 paccuutaHa no ¢gop-

Myne

K3 = 4,6 Cn-nHa + Conis. @

WpeanbHoe (C MUHMManbHBIMU HEIPDEKTUBHBIMM NOTEPAMM) NOTPEONEHNE 3NeKTpo-
3HEPrMU Ha nojady BO3[yxa B 3aBMCUMOCTM OT TEXHOMOrMYEeCcKOoro rnpouecca cocrasnser
0,25-0,40 kBT-u/kr KO (MUHUMYM — npy ONTMMU3NPOBAHHOW TEXHOMOMMA yAaneHnsa as3oTa C
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AeHnTpudukaumen, Makcumym — AN passuTon Hutpudukauum 6e3 ypaneHns asorta ge-
HUTpudukaumen, nogpobHee — cM. pasgensl 2 1 4). Npu 3arpsasHEHHOCTU CTOYHOW BOAbI MO
Tabnuue 1.3 atoT gnanasoH byaet cooteetcTBoBaTh 0,075-0,12 kBT-u/m® npv UCnonb3oBa-
HWUW NepPBUYHOro oTcTamBaHms 1 0,09-0,145 kBT.4 /M 663 NepBUYHOTO OTCTaVBaHUSI.

AHanm3a akTMYeCKNX aHKETHbIX AaHHbIX NO 3HEPronoTpPebNeHNIo COOPYXeHUn buoro-
rnyeckon ounctkm OC LICB 'CB npueeaeH B Tabnuue 1.20.

Tabnuua 1.20 — YaenbHoe 3HepronoTpebneHne Coopy>XeHuUi 61Monornyeckon OUnCTKM

YaenbHoe aHepronoTpebnenune, kBT-u/kr K3, ana OC ¢ NN
6onee 300 100-300 menee 100
ThIC. M/CYT ThIC. M/CyT ThiC. M/CyT
[vana3oH 0,23-0,9 0,44-21 0,38-14
CpegaHee 3HaveHue 0,52 0.6 1,37
CpeaHuii gnanasoH
(+/-20 % OT cpefiHero 3HayeHus) 0,42-0,62 0,40-0,85 0,95-2,2
TeopeTuyeckas noTpebHOCTb 0,25-0,40

[0 40 % kpynHbIX CTaHUMn paboTaloT B SHeproathekTUBHOM pexume C yAernbHbIMA
pacxogamu, 6nmM3kumm K pacHeTHbIM napameTtpam. Mpu atom 30 % COOpYKEHUN C pacxoaa-
mu Gonee 0,6 kBT u/kr KO HyxpaaloTca B yny4LIeHWN TEXHONOMMN aspaLuuu.

B ananasore MM 100-300 Thic. M3/cyT Tak ke okorno 35 % CoopyXeHuii paboTatoT ¢
XOPOLUMMU SHEPreTUYECKUMU MNoKasaTensiMu, ofHako nepepacxogbl aHepruv ansa 30 % co-
opyxeHuin Gonee cyllecTBeHHbl. Ele xyxe kapTuHa 3HeproaddeKTMBHOCTM npouecca
oumeTkv Ansa craHumi TN menee 100 Toic. M® B cyTku. MpakTuyieckn Anst GonbLWMHCTBA Co-
OPYXEHUI XapakTepHO BbICOKOe nNoTpebneHne aHeprum, NpuyYeM 3Ha4YeHUs MOTryT Ha NopsAoK
u 6onee oTnuyatbCsa OT onTUManbHbIX. OCHOBHas NpuYMHa STOro — HEBO3MOXHOCTb YMEHb-
LUMTb pacxop BO3AyXa B yCNOBUSIX HEAOIPY3Kku cTaHumM. B3aammocsasb Harpyskn Ha CTaHLuo
W pacxoja sHeprum npeacTtasneHa Ha pucyHke 1.1. Xopowo BUAHO, YTO B YCNOBUAX Harpys-
K1 meHee 25 % ot MMM, korga TeopeTuyeckn HeoBXxoaMMO OCTaBUTL B paboTe meHee oaHON
BO3[yXO[lyBKU1, HA YacTn 0OBLEKTOB BO3HUKAIOT BECbMA CyLLECTBEHHbIE nepepacxofibl dHep-
rv. ns peanusaumuy CyLLECTBEHHOTO MOTEHUMana NoBbIeHWs SHeproaddeKTMBHOCTM Ha
CTaHLMsAX NPOU3BOAUTENLHOCTBIO MeHee 100 Thic. M° B CyTkM noTpebyeTca 3ameHa BO3ny-

X04yBOK B COOTBETCTBUM C pealibHbIMU pacxogamMn CTOYHbIX BOA.
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B3anMocBs3b yAeNbHOTO NOTPe6IeHNs 3HEPTUM 1 HArpy3Kkn Ha CTaHLMI0
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PrcyHok 1.1 — 3aBMCUMOCTb yAe/bHOro aHepronoTpebneHns ot Harpyskm Ha OC CB

Nno CTOYHbIM BOAaM

Jaxe ecnu paccmaTtpuBatb A0CTATOMHO 6/71aronoslyyHble MO 3HEPronoTpeG/eHno
CTaHUMK, TO HA COBPEMEHHOM YPOBHE PasBUTMSI TEXHOMOMMIA NOAOTPAc/b pacnosaraeT 3Ha-
UMTENbHLIM PE3epBOM COKpALLEHUsi 3HEepronoTpeb/eHnss OTHOCWUTE/IBHO CYLLECTBYHLLETO
YPOBHSI. OHepronoTpe6sieHne as3poTEHKOB MOXET 6biTb CHUXEHO OTHOCUTENIbHO CPefHUX
3HaueHun (kaxgas cnepgyrowas uudgpa oTHOCUTCS K MPUMEHEHUIO Ha (hOHE UCMONb30BaHNA
npeaplayLLero MeponpusTis, T. €. BE/IMUMHbI HE CyMMUPYTCA):

-Ha20 % — 25 % — 3a cYeT UCMO0/b30BaHNA IHPEKTUBHBIX CUCTEM a3paumu;

-Ha 1s % — 20 % — 3a CYeT perynMpyemoli nogaunm Bo3gyxa B COOTBETCTBUM C MO-
TPe6HOCTLH COOPYXEHUIA B KNCNTOPOAE;

-Ha 1o % — 1s % — 3a CYEeT WCMO/Ib30BaHUA 3HEProc6eperatLLx TEXHOTOrMYECKX
npoLeccoB 61ONOTNYECKOW OUUCTKM.

B cymme ncnonb3oBaHue [aHHbIX MOAXOA0B CMOCOGHO CHWU3WTL 3HeprornoTpebneHne
Ha a3pOTEHKUN Ha 40 % — 50 Y.

BaXHO OTMeTWTb, YTO B HacTosiLee Bpemsi cchopmupoBasiacb TEHAEHUMUS oTkasa OT
NepBUYHbIX OTCTOMHWKOB C UCMO/Ib30BaHWEM TOMIbLKO GMOSIOrMYECcKOl OYMCTKM, onpepensie-
Masl, npexae BCEero, CTPeM/IEHNEM YMYULUINTb YCOBUS NPUMEHEHUSI TEXHOMNOMWIA yaaneHus
asoTa U hochopa Npu OUYNCTKE HU3KOKOHLEHTpUpOBaHHbIX MCB, a Takke npu Hebnaronpwu-
ATHBIX COOTHOLUEHWSIX OpPraHMYeckux 3arpsisHeHunii U asota. OAHAKO HeonpaBAaHHbLIA 0Tka3

oT ocBeTneHus FCB BneueT 3a co60ii CyLlecTBEeHHbI POCT aHeprosaTpar.
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Mepexon K WMCMNONb30OBAHUIO anbTEPHATUBHLIX SHEPrOMCTOMHUKOB MOXET LOBECTU
BHeLLHee 3HepronoTpebneHne npakTudeckn Ao Hyns. JTo JOCTUraeTcs nyTeM 3HeproreHe-
paumn, npexae u3 Gruorasa, Nnony4yaemoro NpyM aHaspobHoOW cTabunmusaummn ocaaka.

Jpyron, CywecTBeHHO OOSbLUMA MUCTOYHWMK FEHEpauMu 3HEPIMW, B AaHHOM Crydae
TEMMOBOMW, BO3MOXEH 3a CYET yTUnM3aunm Tenna CTOYHbIX BOZ MyTeM MCMoNb30BaHUA Ten-
NOBbIX HACOCOB. 3TO MO3BOMSAET NPU MCMONbL30BaHUN COOTBETCTBYHOLLIENO KONMYeCTBa arek-
TPO3HEPIM NOMy4YaTh TAKOE KONMYECTBO TEMNa, KOTOPOE MOXET HaWTU NPUMEHEHNE TOSbKO
BHe OC, ecnu B HEM eCTb NOTPEBHOCTD.

Cnepyet OoTMETUTb, YTO k03bULMEHT npeobpasosaHusi sHeprm Ha FCB npakTnye-
CKM MaKkCUMarnbHbIA W CyLLECTBEHHO BhbilLE, YEM MPU KNaccu4eckoM UCNOSb30BaHUM Tenno-
BbIX HACOCOB, M3BMEKaOLLMX TEMNMO U3 IPYHTOBLIX BOA, TaK Kak TeMnepartypa CTOYHOW BOAbI
CYLLIECTBEHHO Bbiwe. OfHaKo OKynaemMoCTb MPOEKTOB SHEProreHepauum B pasymHble CPOKM
He BCerga Bo3MOXHa, TpebyeTcsa NpoBeieHNe TEXHUKO-3KOHOMUYECKMX NPOopaboTokK.

Onepronotpebnerne OC MCB oTtHocuTenbHO HeBenvko. OHO MWUHMManbHO ANs OT-
CTOVHbIX COOPY>XEHWUW, HO CyLLIECTBEHHO BO3pacTaeT Mpu UCMonb3oBaHWM noTaTopoB Unm
3€PHUCTBIX PUNBTPOB, paboTatoLMX C NPOMbIBKOM.

MoTtpebneHne peareHToB

Knaccuyeckass texHonorms OC ICB (nonHas 6Guonoruueckas ouucTka) Boobuwe
He TpebyeTt noTpebneHusa peareHToB. MexaHuyeckoe obesBoxmBaHMe TpebyeT necnonb3osa-
HUSi MONUANEKTPONUTOB (OpraHnYecknx nokynsHToB). B maccoBom BblpaxeHun 3ta no-
TpebHOCTb o4YeHb HeBenvka (He Bonee 3 kr/1000 M3 cTouHON BOAbI), OAHaKO 3TO CNOXHbIE B
NPUroTOBMNEHUN U OTHOCUTENBHO AOPOrOCTOSLLME PeareHThbl.

Ynanenne dpocdatoB B psae TEXHONOrMN TpebyeT MCnonb3oBaHUS peareHToB Ans
ocaxaeHns. [na 3Toro MoryT NPUMEHSTBCA CONY XXenesa unu antoMuHus. Mpu opreHTaumm
TOMbKO Ha peareHTHbIe TEXHOMOrMM NOTPEeBHOCTE B HMX (MO TOBapHOMY BELLECTBY) MOXET
pocturats 50—70 kr/1000 mM® CTOYHOM BOABI. MosTomy npuvopuTET LOMKHBI Nony4aTts 6espea-
FEHTHbIE TEXHONOMMK yaaneHns pochopa, ¢ NCNONb3OBaHMEM YyuLLEHHOro Gruonormyecko-

ro nornoweHna akTMBHbIM UTOM.
1.7 OcO6EeHHOCTU YCNOBUI MOAEepPHU3aLun 06 bLEKTOB NoaoTpacm

Kak nokasaHo Bbile, BCe rOpoLcKkMe MoceneHus Poccum MMerT OunCTHBIe Coopyxe-
HUSA 1 NMOAABMSAOLLAA YacTb M3 HUX CYLLECTBEHHO HegorpyxeHa. MNpu 3ToM nepexog Ha ad-
(PEKTMBHbIE TEXHOMOTMM OHYUCTKM OT BUOreHHbIX 3MIEMEHTOB He MOXET BbITb PaLMOHamNbHbLIM

CnocoboM peann3oBaH Kak AOCTPOWKa COOPYKEHWW, AOMOMHUTENbHBIX K UMEHLUMMCS, a
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TpebyeT naMeHeHUss TeXHONorMm G1onNorMYEcKOr OYMCTKN CTOYHBIX BOA B CYLLECTBYHOLLMX
COOpyKeHUsX (NMMBo co3aaHns HOBbIX COOPYXKEHUN).

Bce atu ycnosusa cdopmupyroT ana 6onbwmHctea OC T'CB ctangapTHyo cutyaumio,
no koTopon BHeapeHne HOT Buonornyeckon o4mcTkn TpebyeT NPOBEAEHNS PEKOHCTPYKLMN
CYLLIECTBYIOLLIMX COOPYXEHUA MO0 CTPOMTENBLCTBA HOBbIX PAAOM.

BapuvaHT ¢ HOBbIM CTPOUTENBLCTBOM B OOIMBLUMHCTBE Cry4YaeB MHOrOKPaTHO AOPOXKE U
rpuemMnemM TOMbLKO B CNEAYHOLLMX CUTYaLMSAX:

- CYLLIECTBYIOLLME COOPYKEHMUS KOHCTPYKTUBHO HE COOTBETCTBYIOT COBPEMEHHBIM TeX-
HUYECKUM U TEXHONMOrMYECKUM TPEOOBaHUAM;

- COCTOSIHWE CTPOUTENBHBIX KOHCTPYKLUUA HEYyAOBMETBOPUTENBLHOE N NMPU3HaHa Heue-
NecoobpasHoOn X PEKOHCTPYKLNS,

- UenecoobpaseH nepeHoc OC Ha Apyryto NnoLagky.

Bo Bcex apyrMx cutyauusax, KOTOpbIX Ha npakTuke He meHee 50 %, uenecoobpasHo
MPOBOAMUTb PEKOHCTPYKLMIO CYLLECTBYIOLMX COOPYXEHWUN, Kak NpaBWrio — as3pOTEHKOB W
BTOPWYHbIX OTCTOMHWKOB. Heporpyska coopy:KeHUin MO3BONSIET peanu3oBaTb UX Nepexoq Ha
TEXHONOrMM ¢ yaaneHwem asota u docdopa, Tpebyroume cyLlecTBeHHO 6onbLIEro BpemMeHn
06palboTKkn CTOUYHOW BOADI.

BapuaHT ¢ peKoHCTpyKUMENn, ORHaKO, HaKNaabIBaeT CyLeCTBEHHbIE OrPaHUYEHNs Ha
cpoku mogepHusaumm OC 1 ka4ecTBO OYMCTKM Ha HUX MO CrEAYIOLLUM NMprUYnHaM:

- ero Heo6xo0ANMO peanu3oBbIBaTh B HECKOMNBLKO 3TanoB (odepeaeit), Tak Kak B nepunos
nposegeHnss CMP Ha ofHOM 4acTu COOPYXEHWIA CTOYHblE BOABI AOMKHBI OYMLLATECA Ha
OCTaBLLEWCS YacTu;

- KaK npaBuIo, A0 Hayarna BbINOMHEHWA OCHOBHbIX paboT TpebyeTcs BbINOMHEHWE
BCMOMOraTernbHbIX, TaKMX Kak MpoKnagka HOBbIX KaHaroB, YCTPOWCTBO HOBbIX HACOCHbIX
CTaHUMA N T. N.

Ans MUHUMU3aLMM Neperpyaky OCTaBLUMXCS YacTel CTaHLUMWU PEKOHCTPYKLMS AOITKHA
NpoBOAUTLCHA HE MeHee YeM B Tpu oudepeam (kpome OC, HeporpykeHHbIx Ha 50% wn Gonee).
B pesynbTarte atoro Ha o6bekTax, rae Heobxo4MMo BOCCTAHOBMNEHUE Xene306eTOHHbIX KOH-
CTPYKUMIA, OBLLMIN CPOK PEKOHCTPYKLIMM KPYMHBLIX OOBLEKTOB B TPM OYepean, C y4eToM paspa-
BoTkn 1 cornacoBaHnsa npoekTa (A0 2 NeT), BCMOMOraTesbHbIX U MyckoHanagouHblx padoT
Aaxe npu A0CTaTOMHOM PMHAHCUPOBAHUKU, MOXET cocTaBuTb A0 10 neT, 4To BbIXOAMT 3a
ycTaHoBneHHyto 219-03 npogomkuTensHOCT cpoka nepexoaa Ha HAT.

NMocne OKOHYaHWS PEKOHCTPYKUMM O4Yepean ee MpOoeKTHas MPOVM3BOAUTENBHOCTL (MO
HOBOW TexHonoruu) yxe He Byger npesbiwatb, kak npasuno, 50 % — 65 % oT nepsoHa-

YarnbHOW BEMUYMHbBI (MO KNaccu4eckor TexHonorum). B peaynsTare aaxe npu paséueHnm pa-
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6ot no pekoHcTpykumm OC co crapTtosol Harpyakon 50 % ot MMM Ha 3 ouepeau npy NPous-
BoAcTBe paboT Ha 3-1, nocnegHel oyepeau nepeble ABE, paHee PEKOHCTPYUPOBaHHbIe, Oy-
AYT neperpyxeHbl A0 1,5 pa3. ITO NpUBEAET K yXYALIEHUIO KaYeCcTBa OYUCTKU BOALI B Nepu-
Ofl PEKOHCTPYKLIUM HE TONBKO MO OTHOLLEHUIO K HOBbIM MPOEKTHBLIM MOKa3aTensiM, HO U K Ka-

YECTBY A0 PEKOHCTPYKLMN.

1.8 Cucremuble npobnembl otpacnu BKX n nogoTpacnu ouncTku

CTOYHbIX BOA

K npuoputeTHbiM 06LWmmM npobnemam oTpacnu crnegyet OTHECTU:

1) BbICOKUIA N3HOC OCHOBHbIX (poHAOB (cM. Tabnuuy 1.9), npuuem He Toneko OC LICB,
HO BCex OCTanbHbIX (TaK, B CPEAHEM MO CTpaHe B 3aMeHe HyxaaeTcs 46 % ceTen, Toraa kKak
B uaeanbHOM cuTyaumm aTa BenuduHa He aormkHa npesbiwartb 10 %), 4To B paMkax efmHbIX
opraHmsaumin BKX npvBoanT k nepepacnpeneneHnio cpecte Ha bonee onepatueHbie Npo-
Grembl NOBbLILLEHUS HALEXHOCTM CeTer 1 (UNK) NMKBUAALMW aBapuil Ha ceTax. Takke B no-
Aaenstouiem GonbLUMHCTBE CryYaeB AMSA XUTENEW U PYKOBOAUTENEN HAceneHHbIX NyHKTOB
Ka4yecTBO MUTLEBOW BOLbI UrpaeT ropasfo 6onee BaxHYlO porb, YEM Ka4yeCTBO OYUCTKU
CTOYHbIX BOZ.

2) HepaboTocnocobHasi KOHTPNPOAYKTMBHAS CUCTEMa HOPMUPOBaHWs cOpOCOB O4Yn-
LWeHHbIX Boa (onMcaHa BhbIle), KoTopast fomkHa ObiTb pechopMupoBaHa AEUCTBUSMA B paMm-
kax BblnonHeHns 219-d3 ot 21.07.2014 r.

3) TapudpHoe perynupoBaHne «OT AOCTUIHYTOrO YPOBHSA», KOTOPOE 3aKkpenuno pe-
3ynbTaTbl BCEX M3MEHEHWIN B 3TOW cdhepe, MPOoM3oLLESLIVX B 3TON cdepe 3a nocnegHwe no-
4yt 25 net. B pesynbTaTe Tapudbl Ha BOAOOTBEASHME B cOceHMX cybbekTax deaepaumm
pasnuyatotcs Ao 3 pas (Npy ToM, YTO M Bonee BbICOKOrO M3 3TUX TapudoB HEAOCTaTOYHO
AMA NOMHOLEHHOro passutus). Jaxe ecnu cumTath, YTO Tapud COOTBETCTBYET YPOBHIO CO-
OPYXXEHMWIA, TO Takaa CUTyaLmMsl KOHCEPBUPYET OTCTaNOCTb: YEM XYXKE OYMCTKA, TeM HKe Ta-
pyd, TEM MeHbLLE BO3MOXHOCTM MHBECTUPOBATL B MOASPHU3ALIMIO COOPYXEHUI.

4) OTpacrb HaxoauTcs B riyGoKOM KpM3nCe B 4acTW MHBECTULMIA B Hee:

- BonbLMHCTBO opraHmnsaumin BKX yBbITO4HO U HE MOXET BblAensATb CPeAcTsa Ha
PEKOHCTPYKLIMIO COOPYXKEHWI;

- CpeacTBa pernoHoB Ha passuTne BKX Becbma orpaHnyeHsl;

- BblAeneHne CyLecTBeHHbIX cpeacTB rocbromxeta orpaHnumnsaetca LM «3Sko-

HOMMWYECKOE 1 coLmanbHoe passuTie JdansHero BocToka u barkanbckoro permoHa Ha nepu-
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o4 no 2018 roga», a Takke nporpaMmmMamMm NOAroTOBKN K MEXAYHAPOAHbIM MEPOMNPUSATUAM.
OtaensHasa LM no passuTtunio BKX oTtcyTcTeyerT,

- YacCTHbIE MHBECTULMKN PaKTUYECKN TalkKe HEBENWKWU, NPU 3TOM MHOCTPaHHbIE WH-
BECTULMM B NOCNEAHNE oAbl NPaKTUYECKN OTCYTCTBYIOT.

5) Mnoxo paborarowasn, HeCMOTps Ha HoBaLuM B 3ToM obnactu, cuctema B3auMooT-
HOLLEHWA BOJ0KaHAaNoB 1 NPOMbILLNEHHbIX aboHeHTOB. MpuHsTbIe B nocnegHue rogbl depe-
panbHbIn 3akoH oT 7.12.2011 r. Ne 416-93 "O BogocHabxeHun u sogooTeegeHun” [9] n MNo-
craHosneHwue Mpasutensctea Poccuiickon depepauum ot 29.07.2013 r. Ne 644 «0O6 ytBep-
xaeHun Mpasun XonofHOro BOAOCHAGXKEHNS 1 BOAOOTBEAEHNSA U O BHECEHUN U3MEHEHWA B
HekoTopble akTbl MNpaButensctea Poccuickon depepaupm» [10] He paspewmnm npobnems,
uMeBLLMECs B 3Ton cdepe, a cospany fononHutenbHble. OObsBNEHNe KpynHbIX aboHEHTOB
LICB Bogononb3oBatensamm ¢ HeobxoaumocTtbio paspabarteiBate HAC, He nmeeT nop cobon
JLOCTaTOYHbIX TEXHUYECKUX OCHOBaHWMA M MPOTUBOPEYMT CYTM MPOUCXOASLUMX MPOLLECCOB.
K aBoHeHTaM no-NpeXxHeMy NpPOAOITKAOT MPEeAbABNATECA Hepeanusyemble TpebGosaHus,
yto, no ananorum ¢ OC LICB, Hukak He cnocobcTByeT cospaHuio adheKTUBHBIX FOoKarbHbIX
OUYNCTHBLIX COOPYKEHIA.

B 10 e Bpems yacTbl criyyaum HeratueHoro Bosaencteust Ha OC MCB npoMbIWIeHHbIX
CTOYHbIX BOA, cbpacbiBaeMbix §e3 npeaBapuTENnbHON OYMCTKU. BO MHOMMX OTHOCUTEMNBHO
HeBOMBbLUMX MOCENEHNAX KUBHEHHO BadKHbIE ANA HUX MPOMbIWMEHHbIE Npeanpustus (npe-
MMYLLIECTBEHHO MULLEBLIE MPOM3BoACcTBa), obecnevmBatolme 3aHATOCTb HACENeHUst B HUX,
cOpacbIiBatoT CTOYHbIE BOAbI Ge30 BCSKOW OYMCTKM, YTO CO34aEeT MHOrOKpaTHYHO neperpysky
Ha OC 'CB no opranv4eckum coeguHeHnsM, 1 6e3 Toro HaxoAsALWMeca B 3anyLUeHHOM CO-
CTOSIHUW.

6) CnoxHasa cuTyaums € yTunmnsaumen 0cagkoB CTOYHbIX BOA. HecmoTpst Ha Hanuume
LLOCTaTO4HOM HOpMaTMBHOM 6a3bl No pasnuMyHblM METO4AM MCMONIb30BaHWS OCafKoB, CTe-
NneHb 3aperynmpoBaHHOCTM AaHHOM cdhepbl Takosa, YTo npakTtmnyeckn 100 % ocagkos, COOT-
BETCTBYHOLLMX BCEM TpeboBaHMsM, NMbo 3axOopaHMBaEeTCA Ha MONUroHax, Nnbo yTunmnaupy-
eTCsl Mo «cepbIM» cxeMaMm. [laHHas cUTyauus He UMEET HUKaKMX OOBbEKTUBHBIX OCHOBaHWA, 1
Bbl3BaHa UCKIOYNTENBHO HE3(EKTUBHON CUCTEMBI PEFYNNPOBaHMS.

7) OTcyTCcTBME peanbHOW NOAAEPXKKU rocyAapcTBOM SHeprocbeperatolmx TeXHOoMo-
MM, B TOM YUCNE anbTEePHaTUBHON OUO3HEPreTUKN, TOPMO3IUT UCMONB30BaHNE 3HEProreHe-

PUPYHOLLIMX TEXHOMOMUA.
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BhiweonucaHHble oblme npobrnembl NpUBenn kK oOpMUPOBaHMIO CMELYHOLLMX OCHOB-
HbIX 3KOorM4yeckux npobnem nogoTpacnu:

1) CywecteeHHass Yacte OC, He NoaBeprumMxcsi CBOEBPEMEHHOM PEKOHCTPYKLMM,
HaxoAUTCSl B HEYLOBMNETBOPUTENBHOM COCTOSIHUM ninbo BoobLLe BbiBEAEHA M3 3KCnnyaTta-
un. Takke psif COOPYXEHWA He MOXET CrpaBUTbLCSH CO CBEPXHOPMATUBHBIMK cOpocamm
NPOMBILLIEHHBIX NMPEANPUATUA MO OpraHWYeckuM BellecTBaM. B pesynbtaTte Ha AaHHbIX
obbekTax npesbillaTcs (B TOM 4YMCNE M MHOrOKpaTHO) MpOeKTHble nokasateny 1960-
1970-x rogoe no B3BeLleHHbIM BeLectsaMm 1 BIK.

2) BonbwwuHeTeo (6onee 90 %) umerowmxca OC TCB no cBoeMy ypoBHIO OTHOCATCA K
TexHonornam 1960-x rogoe 1 He obecneunBaroT yaaneHvue asora u docdopa.

3) Ha 6onbwmHetee OC 'CB ucnonbsyeTca obessapaxuBaHue XMopoM U Xrop-
peareHTamu, yTo, obecrneumnBasi 4e3MHMEKLNIO, HAHOCUT BbIPEKEHHBIA KOSIOTMHECKUIA Bpes
BoAHbIM ob6bekTaM. OH 3aknioyaeTecs Kak B TOKCMYHOM BO3ASWCTBUM XNopa U Xnopnpous-
BOAHbIX Ha BECb BOAHbLIA BMOLEHO3, TaK N B HAKOMSIEHUM XJIOPOPraHNYECcKnX COeANHEHUN B
BOAHbIX OpraHmamMax v LOHHbIX OTNOXeHUsAX (nocneaHee OpMUMPYET AONTOBPEMEHHbIE NO-
cneacTBus). PacnpoctpaHeHHasn (1 cumntarowasacs obasarensHon B CLUA, rae akTBHO uUc-
nonb3yeTcst obessapaxmnBaHme XJI0POM) TEXHONOMMS AEXITOPMPOBaHMS NOCHe XNOpUpoBaHUS
He NpUMEHsIeTCS.

4) MpakTnyeckoe NpUMEHEHNE COBPEMEHHBIX TexHonorni ounctkm MNCB cenutebHbix
TEPPUTOPUIA MpaKkTUYeckn oTcyTCcTBYET, kKpome Mockebl. Bornee Toro, coctosHue ceTen f0X-
LeBoii kaHanusauum B BonbLUMHCTBE ropofAoB (Kak Mo CTeneHW OxBaTa, Tak U Mo TexHu4e-
CKOMY COCTOSIHWIO) TaKOBO, YTO OCHOBHOM 3apaden opraHusaumn BKX B oGnactun poxaeson
KaHanusaummn aensietca obecneyeHve OTBEAEHUSA AOKAEBLIX U TanbiX BOA BO usbexaHue
MOATOMNNEHWS TEPPUTOPUIA C NPEAOTBPaLLEHNEM MaTeEpUanbHOro yuepba Xunomy cekTopy,
TPaHCMOPTHOW MHPACTPYKTYPE U MPOMMPEANPUATUAM.

5) HecmoTps Ha CyLLECTBEHHOE UBMEHEHWNE K NyYLleMy CUTyaLum ¢ 06e3BOXNBaAHNEM
ocagka, mHorne OC 'CB npogomkatoT HakannmeaTtb UX Ha UNOBbIX nnowaakax. Kpome toro,
Ha nogaenstowemM yncre OC MCB kak no o6BbeKTUBHBIM, TaK U MO CyOBLEKTUBHBIM NpUYnHaMm
MPOM30LLIEN OTKa3 OT SKCMIyaTauum CoOopyXeHWU cTabunusaumm ocagka, YTo NpuBOAUT K 3a-
TPSIBHEHMIO MOA3EMHBIX BOA W aTMOCepbl.

6) CyLecTBeHHOW NPOBNeEMO MHOMUX COOPYXXEHWUI, B 3HAUUTENLHOW CTEneHn onpe-
LEnstoLen OTHOLLEHNE K HUM HacerneHusl, SBNAETCH BblAENeHne 3anaxos, OLLYLAeMbIX B
XKWMOW 3acTpoiiKe, Ha NyTAX NEPEMELLEHWS XUTENEN N B MecTax ux paboTbl. 3Ta oyeBmaHas
noTeHumaneHas npobnema pewanacs B Poccum (CCCP) ¢ Havyana passutysa nopoTpacnu

nyTeM NPUHATUS Mep NMacCUBHON 3aLLUTbl — YCTaHOBMNEHUS CaHWTapHO-3aLLMTHBIX 30H (C33)
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Heobxoammoro pasmepa. OgHako pasBUTUE HaceneHHbIX MYHKTOB BO MHOMMX MecTax MpuBo-
VT K HapyLLUEHWo 3TKX 30H. KpoMe Toro, BO MHOMMX Crydasix 3T HOpMbl Bbliu n3Ha4ansHo
HapyLUeHbI.

MpoBeaeHHbIN aHann3 Npobnem NoLOTPacM NoKasbIBaeT, C O4HOW CTOPOHLI, obunne
3KOMOrM4ecknx npobnem, CBs3aHHbIX C WCMOMb30BaHWEM YCTapeBLUMX TEXHOMOrMA, 1
CTOMb € CYLLUECTBEHHYH HEXBaTKy (PMHaHCMPOBaHWSA AN UX PELLEHUS, C APYroA CTOPOHSI.
HepelueHHble skonornyeckne npobnembl eCTb NPOSBNEHNE BCE TOM XXe Npobrnembl HexBaTku
cpencte. HakonuBlueecsi TexHWYeckoe OTCTaBaHWe €eCTb pesynbTaT HakoMMBLUErocs 3a
25 net HepoUHaHCMPOBaHWA nopoTpacnn. dddekTnBHbIe TexHonorum ounctkn F'CB Tex-
Huyeckn Bbinu goctynHbl U 20 neT ToMy Ha3ag, npobnema Obina U 3aknoyaeTcs TONbKO B
HexBaTke (hMHaHCUPOBaHWS.

becrnonesHo ctaBuTb nogoTpacnu, kotopasi cmorna 3a 20 et B He cambix Hebnaro-
MPUSITHBIX 3KOHOMWYECKMUX YCMOBWUSIX MOAEPHU3NPOBaTH A0 COBPEMEHHOINO YPOBHS TONLKO
10 % coopyXeHWn BUOMOrMYeCcKoN OYUCTKK, 3aady PEeKOHCTpyupoBaThb octanbHble 90 % 3a
7 neT, oTBeAeHHble Ha nepexon Ha HAT.

CnoxuBLIAsiCA B MOLOTPacnv cutyauusi onpegensier HeobxoAMMOCTb MPUMEHEHUS
BUAOU3MEHEHHBIX Noaxoa0B B npumeHeHnn HAT v B TpakToBKE caMmour TepMuHonornm. Tep-
MWUH «Haumyylwme» B J[AaHHbIX YCIOBUSIX JAOMKEH O3HayaTb HavbOornbluylo 9KOMoro-
3KOHOMMYECKYIO 3(PPEKTUBHOCTE TEXHOMOMMN — MaKCUManbHOE KONMMYECTBO MpeaoTBpa-
LLIEeHHOro Bpefa oKpyKaroLLen cpeae Ha pybnb BNOXEHHbIX cpeacTB. Mcnonb3osaHue pelue-
HWI, KOTOpbIE BEAYT K Mepepacxofy CpefcTB OTHOCUTENBbHO pellaeMon 3afaqn, Takux, Kak
CTpouTENnbLCTBO 06BHEKTOB Ge3 yveTa hakTMyeckon oTpularensHOn AUHaMUKN BOAOOTBEAE-
HMS (MPO 3anac), a Takke NPUMEHEHNE CTaaMU JLOOHYNCTKM (6e3 NCKNIOUMTENBHBIX OCHOBaHWN
ANA 3TOro) He AOMKHO cumTaTbes nepexogom Ha HAT.

OnucaHHble B HacTosiLLEeM pasgene 0COBEHHOCTM NOAOTPACHN, TaKNE KaK NoBCEMECT-
Has pacrnpoCTPaHEHHOCTb, OrPOMHOE YMCIIO O6LEKTOB, KOTOPLIE B COBOKYMHOCTM cOpacbiBa-
toT okono 60% BCex 3arps3HEHHbLIX CTOMHbIX BOZ CTPaHbl, MPU 3TOM Manasa aonsi o6bLEeKToB,
COOTBETCTBYHOLMX COBPEMEHHbIM TpeboBaHusmM, TpebytoT TpakToBaTh onpeaeneHve HAT,
AaHHoe ctaTtbel 28.1 219-03 kak «HaMMEHbLUUA YPOBEHb HEraTMBHOrO BO3AEWCTBUS Ha
OKpYXaroLLyo cpefy B pacyeTe Ha ... 06beM MPOM3BOAUMON NPOAYKLMW...» HE MPUMEHU-
TenbHO K OAHOMY AaHHOMy oObekTy, a B Macluitabax mogoTpacnu B uenom. B npoTtveHoM
cryyae, €Cnu OCYLLEeCTBMSATb MOAEPHU3ALMIO €AWHUYHBIX OOBEKTOB OPUEHTUPYSACH Ha
HaVMeHbLUWA YPOBEHb BO3AENCTBUS HA aHHOM 0ObekTe, CokpalleHne obLero Bo3aencTeus
Ha BacceliH He ByAeT JOCTUTHYTO.
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Tpebyemoe 3akoHOLATENBCTBOM [OCTUXKEHWE HaWMEHBLLUErO YPOBHSA HEeraTtuBHOrO
BO3AENCTBUS Ha OKPYXatoLLyto cpefy B pacyeTe Ha o0bemM Npov3BOAMMON NPOAYKLMM MO-
XeT BbITb 0OecneyeHo 3a CHET UCMOSIb30BaHUS CIIEAYHOLLMX OCHOBHBLIX MEXAHN3MOB:

1) YueT npu BbiBope TEXHOMNOMMM ANs KOHKPETHOro obbvekta OC YMCRNeHHOCTU Hace-
NeHUsi B MOCENEHWN, FOPOLCKOM OKpyre (MponssogutensHocTe OC cornacHo U3noXeHHoM B
HacTosLWeM pasgene knaccudukaumm);

2) MpumeHeHe KOMMMEKCHOrO MOAXOAa, YYMTbIBAKOLWEro gakTu4eckoe aKonormde-
CKOE COCTOSsiHVME BOAHbIX OOBLEKTOB Mpu BbIGOPE TEXHOMOMMI, NpumeHsiemblx kak HOT. Sto
NO3BONUT MOCMNEAOBaTENBHO YNyudllaTh COCTOAHUE BOAHLIX OOBLEKTOB, He MpuMeHsiA Bonee
CNOXHbIX U AOPOroCTOSALLMX TEXHONOMUIA TaMm, r4e B 3TOM HET OO BLEKTUBHON HEOOXOAMMOCTU.
[nsa ucnonb3osBaHWs 3TOro nogaxoaa Heobxogmma paspaboTka rpafa uui BogHbIX 06bEeKToB
Mo KaTeropusiM, KpUTEPUEB OTHECEHUSI K HUM W BHECEHWE HEODOXOAMMbIX MU3MEHEHWI B AeW-
CTBYHOLL|EE 3aKOHOAATENLCTBO.

3) MpumeHeHne nogxoaa c onpegaeneHmem rpynn obvekto OC, pasnuyarowmxcs no
o4epefHOCTU X MofepHM3aumm. Ha nepeom atane HeoGXxoaMMO CKOHLEHTPUPOBAThL YCUNnA
UMEHHO Ha Tex Ha oObeKTax, Ka4eCTBO OYMCTKM Ha KOTOPbIX CYLLECTBEHHO HIDKE CPeAHEoT-
pacnesoro ypoBHS MO AAHHOMW Ipynne no Mpou3BOAMTENBHOCTU COOpYXeHuW. [ins atoro
HeobxoamMma BbipaboTka KpuTepues Bbibopa 0OLEKTOB ANt PEKOHCTPYKLMM Ha OCHOBaHWN
hakTnyeckn obecneymBaemMoro kKa4ecTsa OUYNCTKM.

Mpwn onpepenernn HOT B cchepe OUNCTKM CTOUHBLIX BOZ NoceneHun BaxHo OuyeHb
Ba)XHO NPV OrpejeneHnn 3Komoro-akoHoMuueckon adpdpekTneHocT OnvcaHue ncnonb3ye-
MbIX TEXHOMOMMYECKNUX NMPOLIECCOB

B HacTosLeM pasgene NMpUBEAEHO OMNMCaHUE OCHOBHBIX TEXHOMOIMYECKMX MpoLec-
COB, UCMOmb3yemMbix B Poccum B HacTosLLee BPEMS MPU OYUCTKE CTOYHBLIX BOS MOCENEHWUN.
WHdopmauns npusegeHa no pesynbtatam obpaboTkM aHKeT, a Takke Nno AaHHbIM Hay4yHO-
TEXHUYECKOW NUTepaTypbl MU AaHHbLIM, NPELOCTaBMNEHHbIM YneHammn TeXHUYeckon pabouen

rpynnb.
Paspen 2. OnucaHue UCMNOSb3YeMbIX TEXHONOrMUYECKMX NpoLieccoB
2.1 OuncTKa ropoacKux CTOUYHbIX BOA

2.1.1 TexHonornyeckas cxema npouecca OC 'CB

Bcto coBOKynHOCTb mpumeHsieMbix TexHonorni OC TCB MoXHO npeacTaBuTb B BUAE

OfHOM 0606LLEHHOM TEXHOMOMMYECKON CXeMbl, BKIOYaroLwen B cebna kak obasarenbHble, Tak
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1 HeobsasaTenbHbIe NOANPOLUECChl, 6oMbLUas YacTb M3 NOCMNEAHMX SABMASETCA ONUMOHarbHbI-
MU NGO anbTepHaTUBHBIMU.
NHdopmaums 06 sTanax TEXHONOMMYECKOro npouecca npueegeHa B Tabnuue 2.1.

0O606LeHHas cxema OC 'CB npuBeaeHa Ha pucyHke 2.1.
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JlereHpa k pucyHky 2.1

Homep
HaumeHoBaHue noanpouecca
noanpowecca
1 BrelaeneHue nnasaioLmx rpyobix Npumeceii (npouexmsanue)
O6pabotka (0TMbIBKa M 06e3BOXMBaHKE) rpyObIX NPUMECEN, 3a[eP>KaHHbIX HA peLleTKax
1 (cutax)
O6paboTka (0TMbIBKa U 00€3BOXMBAHKNE) rPYObIX NPUMECE, 3aAePXaHHbIX HA peLleTkax
+ (cutax)
1-2 C6op oTOPOCOB, 3aAepKaHHbIX HA peLueTkax (CMTax) B KOHTENHEPbI
2 Ypaanenue oceaatomx rpyobix npumecen (necka)
3 O6paboTka neckoBoro ocagka (nmynbnbi)
4 AkkyMmynupoBaHue (ycpegHeHue pacxofa) CTOMHON BOAbI
5 OcaxgeHne B3BELLEeHHbIX BELECTB (0CBETNeHWe, NepBu4HOe OTCTanBaHMe)
O6paboTka B buopeakropax bGUONOrMYECKON OYUCTKK:
6 A — B Buodunbrpax;
B — B aspoTeHkax
7 MNMogava cxatoro Bo3gyxa
8 OTaeneHune 04YULLIEHHON BOAbI OT GUOMACCHI, BbIHECEHHOW U3 BuopeakTopa
9 Hoouncrtka
10 [MpurotoBnexHne u 4o3MpoBaHMe pacTBOpPOB peareHToB
O6e33apaxmBaHue OYULLIEHHON, NGO A0UULLEHHOW BOAbI:
A = xnopowm;
11 B- rMnoxnopuTom HaTpus, BapnaHT 1 - ICNONb30OBaHWMEM TOBAPHOIO MMNOXIOPUTA HATPUSA,
BapUaHT 2 - C NOJTyYEHMEM 3NEKTPONUTUYECKOTO TMNOXNOPUTA HATPUS;
B - Y®-06nyueHuem
KoHUeHTpupoBaHue u3bbITOYHOrO akTUBHOTO Mna (0caakos):
12 A. FpaBUTaALMOHHOE YNNOTHEHUE;
B. MexaHuueckoe cryuieHue
Crabunusauus »1akux 0caikoB:
13 A. A3pobHasa ctabunusauus;
B. AHaspobHas ctabunusauums (MeTaHOBO€E cOpaXxuBaHue)
136-1 OGpaboTtka u yrunusayusa 6uorasa
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Homep noga-

HaumeHoBaHue noanpouecca

npouecca
O6Ge33apaxxvBaHue 0CaAKOB:
A. PeareHTHoOE;

14
B1. TennoBoe obe33apaxmBaHne XXMAKMX 0CaAKOB,

B2. Tennoeoe o6e33apaxvBaHne 06€3BOXKEHHbIX 0CAAKOB

15 YnnotHeHue cTabmunm3anpoBaHHbIX OCAAKOB
O6e3B0OXMBaAHUE OCaAAKA:

A. MexaHuueckoe,

16 B. MoacyLwuka n BblagepxKka 0CaAKOB Ha UIOBbIX NMAOLLAAKAX B €CTECTBEHHbIX YCIOBUSX;
B. O6paboTtka hnokynsaHTamu, CryLeHne, NoACYLLKA U BIAEMKKA 0CAAKOB, HA UIOBbIX
naoLwaakax B €CTeCTBEHHbIX YCINOBUAX

17 JononHutenbHasa ANUTENbHAasA BblAEepXKka B €CTECTBEHHbIX YCIOBUAX 0CaAKOB, NOACYLUEH-
HbIX Ha WUNOBBIX MAOLAAKAX, UMM MEXaHNYECKU 06E3BOXKEHHBIX

18 KomnoctupoBaHue 00e3BOXKEHHbLIX WU MOACYLUEHHbIX 0CaAKOB

19 Mpon3BoACTBO NOYBOrPYHTOB N3 0CAAKOB

20 Tepmuyeckas cyLLKa 0CajKkoB

21 CxxuraHue (TepMoyTUnu3aums) ocagka

MpumeyaHus K pucyHky 2.1:

1) TexHonoruyeckasn cxema spnseTcs 0006LIeHHON. Ha KOHKPETHbIX 06 bEKTaX NPUMEHSIETCS
MaCTb U3 yKa3aHHbIX NOANPOLIECCOB. BXoaHbIE NOTOKM B NOANPOLIECCHI, U300paXKeHHbIE HA CXEME, TAKXKE MO-

FyT ABNATLCA ONLUUOHAJNIbHLIMMU;

2) Homepa noanpoueccoB B CXeMe Ha pucyHke 2.1 COOTBETCTBYIOT HOMepam B Tabnuue 2.1

Moanaenstowiee GonbLWMHCTBO TexHonoruveckmx cxem OC FCB nonHoro yukna sknto-

yaeT B cebs cnegyoume ocHOBHbIE (0Bga3aTenbHbIe) NOANPOLECChI:

- MeéxaHn4yeckasa Oo4nCTKa,

- Buonormnyeckasi OuUCTKA;

- 06e33apaxnBaHme OYMLLEHHOW BOAbI,

- obe3BoXxmMBaHue ocaaka.

Bce ocranbHble TexHONorM4eckne npoLeccbl MOryT NpuUCyTCTBOBaTb MU HET. MuHK-
MasbHas TexHororm4eckas cxema He oba3aTenbHO O3HayaeT HEenosnHyr, HeddEKTUBHYHO
nubo camy peweByto. OHa MOXeT ObITb Takke U BecbMa 3PPEKTUBHON 1 (MNK) BECbMa A0-

POroCTOALLEN.
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JioBas TexHonorus, He cofepXkallas BbllEenepeunucrieHHble CTaaun, SIBNSEeTCA He-
MOMNHOMW W HEeJOCTaTOYHOW. TakMe TEXHOMOrUWM Takke HaXOAST MPUMEHEHWE, OfHAaKO OHU
onpasfaHbl UCKMIOYUTENBEHO B CrieLmanbHbIX YCINOBUSIX, Hanpumep: TexHonorust 6e3 Guorno-
TMYECKON OYUCTKU — C UCMOSIb30BaHUEM (DU3UKO-XMMUYECKOW 06paboTkn 1 unbTpaumoH-
HOWM 04NCTKN. DTOT NPOLIECC BbIHYKAEHHO NMPUMEHSETCH Ha HEKOTOPbIX yAaneHHbIX obbekTax
C BpeMeHHbIM (Ce30HHbIM) npebbiBaHMEM, rae COOpYXeHUst OUMONOrMyYeckor OYUCTKU
He MOryT ObITb MCMONb30BaHbI, Tak Kak OHW TPebyoT AnuTensHOro 3arnycka (HapalwyeaHue
Buomacckl B TeueHue 2—3 MecsLeB).

B Gonee cnoxHbix cutyauusx, korga OC ncnonb3yloTca AN OYUCTKU Takke 3Hauu-
TenbHbIX 06LEMOB NPOM3BOACTBEHHBIX CTOYHBIX BOA, TEXHOMOMMYECKas cxema MOXeT ObiTb
cnoxHee, aAns obecrneyeHns yaaneHmsa cneuunyeckux 3arpasHeHnii nocnegHnx. B ston cu-
Tyauun 'CB moryT noctynartb He B Ha4ano TEXHONMOTNYECKON CxeMbl. Takke HEKOTOpbIe No-
TOKM (Hanpumep, Marosarpsi3HeHHbIE MPOU3BOACTBEHHbIE CTOYHbIE BOAbI)  MOMYT
He nopaeaTbCs B HaYano TEXHONOrn4Yeckon cxembl ounctku MCB, a npucoeanHsATLEA Ha no-
cneayoLmx cTagumsx.

Kputepun otHeceHns OC k cdepe npumeHeHusa UTC cooTBeTcTByOWMNX OTpacnemn
ornpejensitoTcs B OTpacneBbiX CrpaBoyHMKax. Kputepum oTHeceHust Kk cdepe npumeHeHus
LaHHOro cripaBoYHMKa B NOAOOHBIX CUTYaLMsIX OMNpefeneHbl B COOTBETCTBYIOLLEM pasjerne.

Obs3aTensHOCTE 06e33apaKMBaHNS OYULLEHHBIX BO4 — BECbMa AUCKYCCUOHHBIA BO-
npoc. HopMaTtumBHbIe Npaeoeble akTbl Poccuiickon depepauyun TpebytoT npooanTs obessa-
paxwuBaHue Bcex o6bemMoB copackiBaeMblx CTOYHbIX BoA. OfHako A0 HefaBHEro BpEMEHU B
EC cama 3agava o6es33apaxuBaHna He CTaBunack, B TOM YiCne B CBSA3W C AOCTATOYHO Cy-
LLIECTBEHHBIM 3P(HEKTOM B 3TOM OTHOLLEHMM npoLecca G1UoNormyeckon O4UCTKU.

B TeyeHve pecsTkoB net kpynHenwwme B cTpaHe OC 'CB — KypbsHoeckune u Jlrobe-
peLKne OUYNCTHbIE coopykeHus . MockBbl He nmenn obessapaxusaHus. IT0 6bino 06oCHO-
BaHO TeMm, 4YTO oHK obpasytoT oT 30 % Ao 90 % pacxona BOAHbIX OOLEKTOB, KyAa MPOUCXO-
anT cbpoc. B aTOM cuTyaumMmn MCNoONb30BaHWE XIOPUPOBaHWUsS okasano Obl kpariHe HeraTus-
HOEe BO3AEeWCTBUE Ha COCTOSIHUE SKOCUCTEMbI 3TUX BOAHbIX 06bekToB. Mpn dakTuyeckom oT-
CYTCTBUM XNOPUPOBAHUS B TEYEHNE BhILLIEYKa3aHHOro nepuoaa BpeMeHu He Bbino oTMeYeHo
CaHWUTapHO-3NUAEMUOTIONMYECKUX MHLMLEHTOB Ha HWKHEM TEYEHUN AaHHbIX BOAHLIX 0Obek-
TOB, nocre cOpocos BMONOMMYECKN OUULLEHHLIX CTOYHBIX BOA,.

B CaHkr-MNeTepbypre [0 HbIHEWHEro BpemeHn obeasapaxuBaHne npoxoasT TONbKO

19 % O4YNLLEHHbIX CTOKOB, BHEAPEHNE Ha BECb pacxo nnaHupyeTcs k 2024 rogy.
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B HacTosLee Bpems akomnornyeckn GesonacHas TexHomnorns Y®-obessapaxusaHua
AocTynHa ana noboro macwraba o6bekTos U BbIGOP Mexay obe33apakmBaHNeM 1 3KONoru-
YECKNM COCTOSIHUEM BOAHOIO OObEKTa YyXKe HE CTOUT.

BaxHO oTMeTUTb, YTO obes3apaxuBaHne He UMEeT HUKAKOro SKOMOMMYECKOro 3Have-
HUSA (4N8 BOAHLIX OOBLEKTOB MOHATUE MATOreHHbIX MMKPOOPraHW3MOB NMULLEHO CMbICna), a
NULWb CaHWTapHO-3nuaeMunonormyeckoe. MosToMy B TEX pervoHax 1 B Teé Ce30HbI (XonogHoe
Bpems roga), r4e 1 KorAa KOHTaKT YenoBeka C BOAOW BOJHOrO obbekTa OTCYTCTBYET, a pas-
6aBrneHne BbICOKO, HET HMKaKMX 06O0CHOBAHUI K UCMOMNb3OBaHUIO 06e33apaxmBaHns, Kpome
HOPMAaTUBHOIo TPeboBaHUS.

Bce ocHosHoe o6opynosaHve OC LICB oTHOcUTCA K NMpUpoAoOXpaHHoOMy (aanee —
OCHOBHOE MpupoaooxpaHHoe obBopypoeanme). Ha OC moxeT ObiTb Takke UCMOoNb30BaHO
obopynoBaHve ANS O4NCTKU BbIGPOCOB B atMocdepHbIM BO3ayX (Aanee — Bcriomorarerb-
HO€e NpUPOAOOXpaHHoOe 0BopyaoBaHNE).

Cnepyet oTMeTUTB, YTO MHOMMe nognpoueccel OC, HaunHaa ¢ macwraba HeGonbLuKX,
peanusyoTcs He B 060pyA0BaHUM, @ B €MKOCTHbBIX TEXHONMOMMYECKUX COOPYXKEHUSX, BbINOM-
HEeHHbIX CTPOUTESbHBIM CNOCOOOM. JTO AENaeTCcs UCKMIOYUTENBbHO MO npuyvMHe 6onbLIoro
obbemMa eMKOCTEN, He MO3BONAKLWWEro NPUMEHSTL ANA peanusauum 3TMx ctagui obopyno-
BaHWe, N3roTOBMNEHHOE 3aBoAcKMM cnocobom. MNpu aTom o6opyaOBaHME UCMONL3YETCH Kak
COCTaBHasi 4acTb TEXHOMOrMYECKMX COOPYXEHWW, BBIMOMHAS BaXHbIE TEXHOMOrMYeckme
YHKLMM (NepemelLieHne BOAbI U OCafka, aspauus, NnepemeLuMBaHue u T. n.).

Janee nop oBopyaoBaHWeM B 0BLieM MOHUMaHWW MoApa3yMeBaeTCA COBOKYMHOCTb

€MKOCTHbIX COOPY>XEHWI 1 0B60PYAOBaHMS, peanv3yroLwmx faHHbIA NOAMNPOLEcC.
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Tabnuua 2.1 — OB606LyeHHOe onucaHue npolecca ouncTku FMCB

BxoaHowm notok

3T1an npouecca

(noagnpouecc)

BbixoaHoW NOTOK

OCHOBHO€ TEXHONOIMYEeCcKoe

obGopynoBaHue

3Amuccumn

2

4

MocTynatowasn crouHas Boga

Ne 1. BblaeneHve nnasaroLmx
rpybbix npumeceint (Npouexu-
BaHue).

O6si3aTenbHbIN nognpouecc

MpouexxeHHas crouHas Boaa

PeweTku (cuta). MNpu 6onbLiok
NPOU3BOAUTENBHOCTU —  KOM-
NnekTHOe TpaHcnopTupyloLwee
obopyaoBaHue (LWIHEKU, neH-

TOYHbIE TPAHCNOPTEPbI U T. N.)

OpraHu3oBaHHbI  BLIOPOC Be-
LLECTB,

chepy

3arpAsHAIOLLMX  atMmo-

1. [pybble npumecu, 3agep-
XaHHbIe Ha pelleTkax, nmbo

cuTax (0TOpoChl C peLLETOK).

2. NpomMbiBHAA BoAA

Ne 1—-1. OGpaboTka (OTMbIBKA
u 00e3BoxuBaHUE) rpyobIX
npuMecen, 3adepXaHHbIX Ha

peLieTkax, nubo cutax.

Ha npaktuke —

HeobA3aTenNbHbIM NoANPOLEce

1. OBpaboTaHHble (OTMbITbIE U
NpeccoBaHHble) rpybble npu-

mMecu (0TOPOChI).

2. MpomMbiBHaA Boga B MOTOK

HEOYULLEHHOWN CTOYHOW BOAbI

Mmaponpecchl, LUHEKOBbIE

npeccbl, KOHTeWHepbl. Yacrto
o6opyaoBaHue ana obpaboTtku
rpybbix npumecen 6Gnokupyet-
ca ¢ obopyaoBaHuem Ans nNpo-

LexXnsaHnsa CTOYHbIX BOA

OpraHu3oBaHHbI BbIOpOC Be-

LIECTB, 3arpsA3HSAIOWNX aTMO-
carepy

pybble npumecu, 3agepxaH-
Hble Ha peLueTkax, nubo cutax

(oT6pOCHI C PELLETOK)

Ne 1-2. C6op oTtbpocos ¢ pe-
LIETOK (CUT) B KOHTEWHEpbI;

(oBsi3aTENBLHLIN NOANPOLECC)

HeobpaboTtaHHble unu obpa-
00TaHHble rpybble nNpuMecH
(oTBpochl)

KoHTelHepbl

OT16pockl — 0TX0Abl HA pa3sme-
LLEHME.

OpraHu3oBaHHbI BbIBpOC Be-

LWECTB, 3arps3HSIOLLMX aTMO-
ceepy
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BxoaHon noTok

3T1an npouecca

(noagnpouecc)

BbixogHowm noTok

OCHOBHO€E TEXHONOIMYECKoe

o6opyaoBaHue

3Imuncecumn

2

4

MNpouexxeHHasa cTouHas BoAa.

Cxatbll BO34YyX (B OTAENbHbIX

cny4asx)

Ne 2. ¥YpaneHue ocegalowmx
rpyobix npumeceit (necka).

OBsi3aTenbHbIN NOANPoLEece 2.

YpaaneHue BCMMbIBAIOLWUX XKK-
poOBbIX NpuMecen (onuMoHarnb-

HO, ANA HEeKOTOpPbIX KOHCTPYK-

Lmi)

HeocBeTneHHada cTouHasi Boaa

[NeckonoBkn (EMKOCTHbIE CO-
OpYXXeHus Nubo KOMMMEKTHOE

060pyaoBaHue).

1. Komnpeccopbl Ana aspupy-

€MbIX MEeCKOJTOBOK.

2. MmapoanesaTtopbl Ana OT-

Kauky necdaHom nynbnbl.

3. Hacocbl Ans oTkadku necya-

HOW Nynbnbl.

CkpebkoBOoe WNM LUHEKOBOE
obopyanoBaHue Ans TpaHCnop-
TUPOBKM Mecka K npusiMkam

(He BO BCeX KOHCTPYKLMAX)

HeopraHusoBaHHbIli  BbIBPOC
BELUECTB,

Mocdepy

3arpAsHALLWMX  ar-
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3T1an npouecca

OCHOBHO€E TEXHONOIMYECKoe

BxoaHon noTok BbixogHowm noTok 3muccumn
(noanpouecc) o6opyaoBaHue
1 2 3 4 5
MeckoBass nynbna (neckoBoi|Ne 3. O6paboTka neckoBoro|A. O6e3BOXKEHHbIN (noacy- | A. MNMeckoBble NNOLLAAKHN. Ecnu BbigeneHHblii 1 obpabo-

0cagok).

[No BapuaHty B — Takke u

TEXHNYECKaa Boaa

ocagka. ObsizamernbHbill n00-
npoyecc B TOM UM MHOM WUC-

MNOJTHEHUN.

BapuaHT A. Ha NeckoBbIX MNMO-

Laakax.
BapwuaHTt B. B 6yHkepax

Bapuant B. B annapatax ans

OTMbIBKM 1 cenapauun necka

LUEHHbIN) NECOK.

B. OTMbITbIN 1 06€3BOXKEHHbIN

necok

B. MNeckoBble GYHKepbI.

B. Annapatbl Ans OTMbIBKM U

cenapauum necka

TaHHbIN NeCOK  HE HaxoauT
NPpUMEHEeHNA — 0TX04 Ha pas-

MeLleHne.

HeopraHusoBaHHbIli  BbIBPOC
BELLECTB,

Mocdepy

3arpssHSIOWMX  aT-

HeocBeTneHHada cToyHasi Boaa

Ne 4. AKKymMynupoBaHue
(ycpegHeHue pacxoga) CToud-

HOW BOAbI

Heobsi3aTenbHbln NOANPOLECC

HeocBeTneHHaa croyHasa Boaa

(yCpeaHEeHHbIV pacxoa)

Perynupyiowme  pesepsyapbl
(EMKOCTHbIE coOpyxeHus). Mo-
ryt

aspauynoHHbIE CNCTEMBI

NPUMEHATbCA  MeEeLUanku,

OpraHu3oBaHHbIn BbIOPOC Be-
LUEeCTB, 3arpasHALWMUX aTMo-
cpepy (4Yepes «abixaTernbHbIe»

0TBEPCTUS PE3EPBYAPOB)
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BxoaHOM NOTOK

3r1an npouecca

(noanpouecc)

BbixogHOM NOTOK

OCHOBHO€E TEXHOMOrN4YeCcKoe

obopyaoBaHue

3mucecun

2

4

HeocBeTneHHaa CTo4Has BO-
aa.

PactBop peareHTa Ana UHTEH-
cudmkaumm ocaxaeHus B3Be-
LUEHHbIX BELLECTB U OcCaxae-
Hua docdopa ¥ n3 noanpo-

yecca 10

Ne 5. OcaxgeHue B3BELLEHHbIX

BELLUECTB (OCBETNEHWE, nep-

BUYHOE OTCTamBaHue).

YaaneHue >XUpOBbIX MraBato-

LUMX 3arpsa3HEeHUN.

LlenecoobpasHocTb  moAnpo-
uecca Ne 5 onpepensaerca uc-
XOAS1 U3 KaYeCTBEHHOr0 U KO-
TNIMYECTBEHHOTO COCTaBa CTOY-
HbIX BOA W TexHonorum 6uono-

rMYEeCKON OYUCTKN.

MepBuyHOE oOTCTamBaHue MO-
KeT peanu3oBbIBaTLCA C auu-
aodumkaymnen ocajka

(cMm. pasgen 4)

OcBeTneHHas CTo4Has Boaa.

Ocagok nepBUYHbLIX OTCTOWHK-

KOB.

YXuposasa macca

[lepBUYHBbIE OTCTOMHUKKN (EM-
KOCTHbIE COOpYXeHus), ckpeb-
KOBOE 000pYyAOBaHWE, HACOCHI

ANA OTKa4yku ocagka.

YKupocbopHuku

HeopraHu3oBaHHbIN

BELLECTB,
Mocdepy

BbIOpOC

3arpsAsHAWMX  aT-
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3T1an npouecca

OCHOBHO€ TEXHONOrn4ecKoe

BxoaHon noTok BbixogHOW NOTOK 3muccun
(noanpouecc) obopynoBaHue
1 2 3 4 5
OcBeTneHHas ctovHas Boga. | Ne 6. O6pabotka B 6Guopeakto- | A. O6paboraHHasa Boaa ¢ 6uo- | EMKOCTHble coopyxeHusl — | HeopraHusoBaHHbili  BblIGpoOC
KOMNpUMUPOBAHHBI BO3AYX 4 | pax 6GUONOrMYECKON OMUCTKN: | NIEHKOI Ha pasfieneHue. 6GuopeakTopbl. BELUECTB, 3arpAasHAWMX art-
BapuaHT A — GMOUNLTPSI; B. MnoBas cmeckb Ha pasaene- [ AspaTtopbl (BeCbMa pa3sHO06- mocgepy

PactBop peareHta ana oca-
»penus docgopa @

BapuaHT b — aspoTeHku.
O6s3aTenbHbIN NOANPOLECC.

Buoxumnueckue peakuuu,
npoucxoasiwme B Guopeakro-
pax B pasHblX BapuaHTax pea-
nusaumu noanpouecca, Moryr

CyLLEeCTBEHHO OTnn4aTbCA

Hue

pasHbie YCTPOWCTBA ANA AUC-
neprupoBaHusl Bo3ayxa B WIIO-
BOW CMeCH).

ansa
asota (asota u doccopa) —

TEXHOMNOIMN  yaaneHua

TaKke Mewankm u HacocCbl

BHYTPEHHEN PELMPKYTSILIUK

ATMOCHEPHBIN BO3AYX

Ne 7. Mopaya cxaTtoro BO3AY-
xa. O6sazamenbHblll nodnpo-
yecc Ana aspoTEHKOB (Kpome

ucknouenuit no )

CraTblit BO3AyX

Komnpeccopsl (BO3AYyXOAYBKH)

LLlym.

Beicokoe notpeGneHue arnek-
TPO3HEeprumn




0.

BxoaHon noTok

3T1an npouecca

(noagnpouecc)

BbixogHowm noTok

OCHOBHO€E TEXHONOIMYECKoe

o6opyaoBaHue

3Imuncecumn

2

4

M3 noanpouecca 6A — obpa-
BoTaHHasa Boja.

M3 nognpouecca 6B —unosas

CMeChb

Ne 8. OtaeneHue OYULLEHHOW
BOAbI OT BMOMACChl, BbIHECEH-

HOI u3 Guopeakropa.

O6s3aTenbHbIN noanpouece

OuunuieHHasa Boga
Ona 6A — ocapok (6uonnen-
Ka).

Ona 6B — BO3BpaTHbLIN aKTWB-
HbI Un (M3 KOTOPOro OTBOAUT-

Cs1 U30ObITOYHBIN aKTUBHBIN WIT)

Hacocbl Ana OTKauyku akTUBHO-
ro una (6uonmneHkn), YaCTU4HO
Ans BO3BpaTa B a3poTeHK, Ya-
CTUMHO Kak W3ObITOYHOrO Ha

o6paboTky.

BTOpWUYHLIE OTCTOWHUKKU (EM-
KOCTHbIE COOpPYXEHUS), CKpeb-

KoBO€ 0BopyaoBaHue

OuunweHHas Boaa.

PactBop peareHTa ana yaane-

Hust poccpopa

PactBop peareHta ana dno-

Kynayuun B3BELLUEHHbIX BE-

wecrs ¥

Ne 9. loouunctka

O6sa3aTenbHOCTL Noanpouecca
onpeagensaeTca YCnoBnsaMH

cOpoca OYNLLEHHBIX BOA,

HoounweHHasa Boga

MpombiBHaa Boaga (He BO BCEX

BapuaHTax)

Ocagok (He BO BCEX Bapual-

Tax)

OnuyMoHanbHo:

dunbTpbl € 3arpyskon, obec-
ne4yupatoLimne oTaeneHue
B3BELLUEHHbIX BELLEeCTB WM/
OKMCneHune opraHn4ecknx wu

a30TUCTbIX COEAUHEHNN.

MembpaHHble JUCKOBbIE

PUNbLTPLI. MexaHunyeckue
PunbTPLI. OTCTONHUKN
C namensamm  (TOHKOCSOWHbIMM

MOAYNAMM).

Buonpyabl (EMKOCTH B rpyHTE)

Mepuoaunyeckn — oTpaboTan-
Has 3arpyska (He ans BCex Ba-

puaHTOoB).

Ocagok (He ana BCex BapuaH-

TOB)




L.

3T1an npouecca

OCHOBHO€E TEXHONOIMYECKoe

BxoaHon noTok BbixogHowm noTok 3muccumn
(noanpouecc) o6opyaoBaHue
1 2 3 4 5
ToBapHbli peareHT (peareH-|Ne 10. MNMpurotoBneHne n go3u- [ PactBopbl  peareHToB  And|baku ans cknagupoBaHusi 3a-
Tbl): COMK Xenesa, anioMWHUS. | pOBaHUE pPAaCTBOPOB peareH- | N(puMeHeHus naca >WAKOro peareHTta, Mo-

MonuanekTponut (PNOKYNAHT).
FMnoxnoput HaTpus.

TexHunyeckas soga

TOB.

KomnnekcHbll nognpouecc —

MOXET OCYLUEeCTBNATLCA Ha
HECKONbKUX pasnu4HbIX NoTo-

Kax.

Heobsi3aTenbHbIn NOANPOLECC

MeLleHUA Ana XpaHeHua Cyxo-

ro peareHra.

PacTBopHO-pacxoaHble y3nbl ¢

Ao3upylowmum o6opyaosaHmemM

OumnweHHaa  (4ooyunLeHHas)

BOAA

Ne 11. Obe3s3apaxuaHue
OYULLEHHON, nMGO AO04YULLEH-
HOW BOAbI.

Mo HOPMaTMBHLIM  JOKYMEH-

TaM — obs3aTenbHbIl  NoA-
npouecc. OAHaKO 3KOmoruye-
cKas LenecoobpasHoCTb OTCYT-
CTBYET, a CaHUTapHO-
anuaeMuornorndeckasl 3aBUCUT
OT MECTHbIX YCINOBUI BOAO-

nonb3oBaHNA U Ce30Ha pooca

COpoC  OYMLLEHHON CTO4YHON

BOZbl B BOJAHbIN 0GbEKT




¢l

3tan npouecca

OCHOBHO€E TEXHONOrM4ecKoe

BxoaHoi noTok BbIxoaHOM NOTOK 3muccuun
(noanpouecc) o6opynoBaHue
1 2 3 4 5
Takke: Ne 11A. O6e3s3apaxusanue | Obessapa)keHHas Boaa. Cknap »uakoro xnopa. Xnopa-|Puck asapum ¢ BblIGpocom
XXuakun xnop, BOAONPOBOAHANA Xrnopom Takke MOXeT ObiTb NoJaHa Ha TOPbI. CMecUTEb. Xjiop-rasa.
BOoAa MCMNoNb3oBaHME KaK TexHuye- | KOHTakTHbIN pesepByap C6poc B BOAHbIA OOBEKT C
cKkasi Boaa: oGe33apaxeHHON BOAblI aKTWB-
-Ha  COOCTBEHHbIE  HYXAb HOro  Xyiopa,  XnopamuHos,
npeanpUsTUS; XINOPOPraHUMYeCckuX  COeAMHe-
HUW (NpU OTCYTCTBUU AeXJI0-
- Apyrum noTpeburensm
pUpPOBaHUA)
Tarkke: Ne 11B6. Ob6e3sapaxuBaHue ru- Bapuant 1. Cknag ToBapHOro [COpoc B BOAHbIN OOBLEKT C
BapuaHT 1. TOBapHbIil  FUMO- MOXIIOpPUTOM HaTpuA. rMNOXNOpuUTa HaTpusi, cuctema | obesszapaxeHHON BOAbl AKTUB-

XIIOPUT HATPUS.
Boaa

BapwuanT 2.
MNoBapeHHasn conb.

TexHuyeckas Boga

Bapuant 1. C ucnonb3oBaHu-

€M TOBapHOro runoxnopuTa
HaTpus
Bapuant 2. C nonyyeHuem

3NEKTPONUTUYECKOrO PacTBopa

TUMNOXIOPUTA HaTPUs

Ne 11B.
YO-06nydeHnem

Obe3s3apaxuBaHue

[03UPOBaHUSA.

BapwuaHT 2. 3nekTponusep,
pacTBOpHLIE U pacxoaHble Ba-

K1, CUCTEMA A03UPOBAHUS

HOro xnopa, XnopamuHOB,

XINOPOPraHUYECKUX  COefMHe-
HUA (NpW OTCYTCTBUM AEXNO-

pupoBaHus)

YcTraHoBKK

Y®-06e33apaxuBaHus

Otpa6GoTaHHble

Y®-namnbl (pryThcoaepxawime
oTX0bl)




€l

3T1an npouecca

OCHOBHO€E TEXHONOIMYECKoe

BxoaHon noTok BbixogHowm noTok 3muccumn
(noanpouecc) o6opyaoBaHue
1 2 3 4 5
MN3BbITOYHbIN  akTUMBHbIA  Un | Ne 12 KoHueHTpupoBaHMe W3- | YNNOTHEHHbIW/CIYLLIEHHbIA ak-|A. YnnoTHUTeNb  (OTCTOMHOE | HeopraHu3oBaHHbIi  BbIBPOC
(nMBO uHbIE XMAkue ocaakn). | BbITOMHOrO  aKTMBHOTO  MNa | TMBHBINA un (0Cagok). €eMKOCTHOe COOpY>XEHUE), | BELLECTB, 3arpAsHALLWMX aTt-
(ocaakoB). ckpebkoBoe obopyaoBaHue Mmocdepy

[No BapuaHty B — pacTBOp
donokynsHTa u3 noanpoecca

Ne 10

A. l'paBuUTaLMOHHOE YMNOTHE-

Hue.
B. MexaHu4yeckoe cryLieHue.

O6GszaTenbHbIli  nognpouecc

(ectb uckniouenus @)

CnuBHaga Boga

B. MexaHn4eckuin Cryctutenb

una.
[ns Bcex BapuMaHToB —

HacCoChbl AnA OTKAYKW YNINOTHEH-

HOTO/CryLLEHHOro una

Ne 13. Crabunusaums >uakux

0CafIKoOB.

Heobsi3aTenbHbIn NOANPOLECC

CrabunusmpoBaHHasi  CMeCb

0CaaKoB

Ocagok NepBUYHbLIX OTCTOMHU-

KOB.
MN30bITOYHbIN aKTUBHBIW UII.

KOMMpUMMUPOBaHHbIN BO3AYX

Ne 13A. AspoGHaa crabunusa-

ums.

Heobsi3aTenbHbIn noanpoLece

A3pobHO cTabunuampoBaHHas

CMeCb 0CaakoB

EMKOCTHbIE COOpPYXKEHUA —
crtabunu3artopsl. Aapartopbl
(Becbma pasHoobpasHbie

YCTPOMCTBA AnA AMCNEepruposa-

HUSA BO3AyXa B XUAKOCTH)

HeopraHnsoBaHHblii

BELLUECTB,
Mocdepy

BbIOPOC

3arpsisHSIOLMX  aT-
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Otan npouecca

OCHOBHO€ TEXHONOrM4YecKoe

BxogHon noTok BbIXOA4HOW NOTOK amuceum
(noanpouecc) obopyanoBaHue
1 2 3 4 5
Ocafok nepBuYHbIX OTCTONHK-| Ne 136. AHaspobHas cTabunu- | COpoxxeHHasi cMeCb 0CafkoB. | EMKOCTHblE COOpYXeHus- | HeopraHn3oBaHHbli  BbIOpPOC

koB (M3 nognpoueccoB Ne 5
unu Ne 12).

M36bITOYHBIN aKTUBHBIA Un (U3

3aumns (MetaHoBoe cOpamBa-

Hue).

HeobsasaTenbHell noanpouecc

Buoras (cmecb meTaHa, yrne-

KMCNOro rasa, ¢ NpuMecamMu)

MEeTaHTEHKW. [osupylowme u
Me-

LLanku, Hacochl, TennoobmeH-

BbIFPY304YHbIE  Kamepsbl.

BELLECTB,

Mocdepy,
Kamep 3arpy3ku W BbIrpy3ku

3arpsASHAOWUX  at-

npexae BCEro of

noanpouecca Ne 12) HUKK
Buoras. Ne 13B-1. O6paboTka u yTunu- | SHeprus. lasronbaepsl. C6pocHag | OpraHu3oBaHHbIN BbLIGPOC BeE-
5) )
Bo3ayx Ansi CxUraHus 3auwn Guorasa CrneHble BOAbl OT ocyuiku u| “CBE4a». LUECTB, 3arPAHAIOLIMX aTMO
O6s3atenbHbIi  NOANPOLIECE | 04nCTKM Brorasa OHeproycTaHoBkM cbepy u3 TpyObl dHeproycra-

npu Hanu4uu Guorasa

HOBKM.

Mepuognyecku — orxon Ana
pasmeLleHmna (cpaboTtaHHas
3arpyska Ana ounctku buorasa

OT CepoBoaopoaa)




S/

3Otan npouecca

OCHOBHO€E TEXHOINOINMYECKOEe

BxoaHoOM NOTOK BbixogHOW NoTOK 3AMuceun
(noanpouece) obopyanoBaHue
1 2 3 4 5
Ocanok nepBuYHbIX OTCTONHK-| N2 14A. PeareHTHoe obe3sapa- |O6GpaGoTaHHble npenapaTtom | Cucrtema npuroToBReHust u ao-

KOB.
MN36bITOYHBIN aKTUBHBLIN UN.

MesoduneHo COpOXKEHHbIE

ocaaKu.

PacrtBop npenapara gns o6es-

3apaxuBaHus.

BoponposogHas Boga

JuBaHue ocaakoB

HeobGasaTenbHblii nognpouecc

ocagku

3MpoBaHMs pacTeBopa npena-

paTta ansa obessapaxuBaHus

Ocafok nepBUYHBIX OTCTONMHU-

KOB.
MN3BbITOYHbIN aKTUBHBIW UI.

MesodunsHo COpOXEHHbIE

0caakKu.

OBGe3BOXEHHbIE 0CaaKU

Ne 14B6. Tennoeoe o6Geasapa-

XXnsaHue ocagkon

Heobsi3aTenbHbIn NOANPOLECC

OGpaboTaHHble TEnnom ocag-

K1

Cuctema noporpesa, Bblaep-
XKUBAHUA SKUAKUX OCAAKOB W
pekynepauuu Tenna (peakrop

N TENNO0OMEHHNKM).

JIn6o nHbpakpacHble HarpeBa-

Tenu 06e3BOXXeHHOro ocajka

CrabunusmposaHHass  CMecb

ocaakoB

Ne 15. YnnotHeHue crabunu-

3NPOBaHHbIX OCaaKOB.

Heobs3aTenbHbIM nognpoLece

YnnoTHeHHas cMeCb 0CaaKoB.

CnusHas Boaa

YnnotHuteno (OTCTOMHOE €M-
KOCTHOE COOpY)XEHME), CKpeb-
KoBOE 000pyaOBaHME, HACOCHI
ana

OTKa4k1n  YnInoTHEeHHOro

ocagka

HeopraHnsoBaHHbli  BbIGPOC

BELLECTB, 3arpAsHAIOWMX ar-
Mocdepy




9/

3T1an npouecca

OCHOBHO€E TEXHONOIMYECKoe

BxoaHon noTok BbixogHowm noTok 3muccumn
(noanpouecc) o6opyaoBaHue
1 2 3 4 5

Cmech ocagkoB nubo oauH|Ne 16. ObesBoxxmBaHue ocaj- MNpu oTcyTcTBUM noanpouec-

BWA O0Cajka, B 3aBUCMMOCTHU OT [ Ka. COB pJanbHenwei o6paboTku

pasnuyHbIX NoAMNpPOLECCOB O6si3aTENbHbIN MOANPOLIECC ocagka ¢ nony4yeHueM npoayk-
UM  0OE3BOXEHHLIM  0CagokK
yoanseTca kak oTxoh Ha pas-
MeLleHne

Takke: Ne 16A. MexaHuudeckoe 06e3-| O6Ge3BOXEHHbIN 0caaok (kek). | KomnnektHoe o6opyaoBaHue | OpraHu3oBaHHbIN BbLIOPOC Be-

PactBop hnokynaHTa u3 noa-

npouecca Ne 10.

TexHuyeckasi Boaa

BOXnBaHue

dunbTpat unu dyrar

Anst  MexaHudyeckoro o6be3Bo-

XuBaHuUsA:  06e3BOXMBalOLLME
annaparsbl (ueHTpudyru,
dUNbTP-Npeccsl, LLHEKOBble

npeccbl U Ap.), TPAHCMOPTHbIE

JIMHUN (LIJHeKl/I, NEHTOYHbIEe

TpaHcnopTepsbl), OYHKepbI

LUECTB, 3arpAsHSIOLUX aTMO-

cepy




L.

BxoaHon noTok

3T1an npouecca

(noagnpouecc)

BbixogHowm noTok

OCHOBHO€E TEXHONOIMYECKoe

o6opyaoBaHue

3Imuncecumn

2

4

Ne 16B5. lMNoacywka u BbliAEPX-
Ka 0CagKoB Ha MNOBbIX MMO-
Ljagkax B €CTEeCTBEHHBIX YCIO-

BUAX

MoAcyLleHHbIN 0CcafokK.

CnuBHas Boaa

BeToHHble unKu 3emnsAHble COo-
OpyXeHna — unosbi€ nnowjaa-

KWU.

Morpy3o4HO-pasrpy3ouHas Tex-
HUKa Ana y6opkM W BbIBO3KU

ocajka

HeopraHusoBaHHbIli  BbIBPOC
BELUECTB,

Mocaepy.

3arpAsHALLWMX  ar-

Mepuoanyeckn — BbLIGPOCHI OT
OBWXKYLUMXCA WUCTOYHUKOB (aB-
TOTpaHcnopTa). Ha 3eMnsHbIX
nnowagkax — dunbTpayus
UIOBOW BOABI OCajKa B rPyHTO-

Bbl€ BOAbI

Takxke:

PactBop dnokynaHTa m3 noa-

npouecca Ne 10

Ne 16B. O6paboTtka noky-
NAHTaMK, CryLleHne, NoacyLLIKa
U BblAEpXKKa 0CaaKoB, Ha WIo-
BbIX MMOLLAAKAX B €CTECTBEH-

HbIX YCIOBUAX

MoacyweHHbIl ocagok.

CnuBHaga Boaa

BETOHHbIE MNIM 3EMISIHbIE CO-
OPYXXEHWUS1 — WUNOBbIE MMoLaa-
k. Lleneeble konoaubl Ans
OTPUNBTPOBLIBAHUS oTae-

NUBLUENCA BOAbI.
MMorpy3o4Ho-pa3srpy3oyvHas

TexHUKa and ybopku u BbIBO3-

KM ocagka

HeopranusoBaHHblii  BbIBPOC
BELLECTB,

Mocdepy.

3arpsiHSIOLMX  aT-

Mepuoaunyeckn — BbIGPOCHI OT
ABWXKYLLMXCA WCTOMHUKOB (@B-
TOoTpaHcnopTta). Ha 3eMnsHbIX
nnowagkax — dunbrpauns B

TPYHTOBbIE BOAbI




8.

BxoaHon noTok

3T1an npouecca

(noagnpouecc)

BbixogHowm noTok

OCHOBHO€E TEXHONOIMYECKoe

o6opyaoBaHue

3Imuncecumn

2

4

OO6e3BOXEHHbLIN  0CaAoK U3

noanpouecca Ne 16

Ne 17. [JononHutenbHas Anu-
TenbHas BblgepXka B ecTe-
CTBEHHBIX YCMOBUSIX OCaAKOB,
MOACYLUEHHbIX HA  WUMOBbIX

nnowagkax, unu MexaHu4ecku

OBpaboTaHHbI 0caaok

OTKpbITbIE MAOLLAAKM

HeopraHusoBaHHbIli  BbIBPOC
BELUECTB,

Mocaepy.

3arpAsHALLWMX  ar-

Mepuoanyecku — BbIGPOCHI OT

JABWKYLLMXCSE UCTOYHUKOB (aB-

00e3BOXEHHbIX ToTpaHcnopra
OGe3BOXEHHbIN  0cagok  u3 | Ne18. Komnoctuposanue | Komnoct O6opyaoBaHue 04YeHb pasHo- | HeopraHm3oBaHHbI ~ BbIOPOC
noanpouecca Ne 16. 00€3BOXEHHbIX UMM MOACY- 06pasHO — OT OTKPbITbIX MIIO- | BELLECTB, 3arpasHALWMX ar-

OpraHuyeckue HanoIHMTEeNu

LLIEHHbIX 0CAAKOB

WAAoK 0 3aKpbITbiX GUopeak-

TOpOB

Mocdhepy (Npu NPoBEAEHUMN Ha

OTKPbITbIX NnoLwagkax.

Mepuoanyeckn — BbIOPOCHI OT
ZBWKYLLMXCA UCTOYHUKOB (aBTO-

TpaHcnopTa).

OpraHu3oBaHHbIl  BbIOPOC —
npyv NpoBeAEHWM npouecca B
3aKpPbITbIX BuopeakTopax

n (UnKn) B NOMELLIEHUAX




6.

3T1an npouecca

OCHOBHO€E TEXHONOIMYECKOE

BxoaHol noTok BbixogHOW NOTOK 3muceun
(noanpouecc) obopynoBaHue
1 2 3 4 5
ObesBoxeHHbI  unu  nogcy-|Ne 19.  MpousBoacTBO  Nouy- | MouBorpyHT Mnowaaku NpUroToBNEHUS Ha | BbiOpOCHI OT ABIKYLLIMXCA UC-

LWEHHbLIW 0CafoK nocne noj-
npoueccos Ne 13 u 16, unu 16
n17,16 n 18.

KOMNOHEHTbI noy-

Dpyrve
BOIPYHTOB (B COOTBETCTBUM C
KOHKPETHOW TEexHONoruei), B

TOM

Topd.

qyucne: rmuHa, necok,

CneuuanbHble JoGaBku, B TOM

yucne Ansa obessapaxmBaHus

BOTPYHTOB U3 0CaAKOB

MCKYCCTBEHHOM  OCHOBAaHWK;
y3en cmeLueHus (B TOM yucne
GapaGaHHble cmecuTenu) wu
cenapauuu; norpy304Ho-

pasrpy3ouqHasi TexHuka

TOYHUKOB aBTOTpaHCNoOpTa

OOe3BOXEHHbIN  0CaA0K U3

nognpouecca Ne 16

Ne 20.

0CagKkoB

TepMmuuyeckaa cyLlka

TepMmuyecku BbICYLUEHHbIN

0cafok.

B HekoTOopbIX BapuaHTax —

KOHAEHCAaT Bbinapa

KoMmnnekTHble YCTaHOBKM Tep-
MOCYLUKA. TpaHCnopTHble nu-
HUM (LLUHEKWU, MHEBMOTPAHCNOp-

Tepbl), OyHKepbI

OpraHu3oBaHHbI BbIOPOC Be-
LeCTB, 3arpasHAIOWMX aTMo-
chepy.

Mpu cyxoW ra3ooumcrke — oT-

paGoTaHHble COPOEHTDI
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BxoaHoM noTok

3T1an npouecca
(noanpouecc)

BbixoaHOM NOTOK

OCHOBHOE TEXHOMOrM4eckoe
o6opyaoBaHue

3SmMuccumn

2

4

BapunaHTHO unm 4yacTu4Ho:

- 06e3BOXEHHbI  0CaAoK U3

nognpouecca Ne 16

- BbICYLLEHHBII 0CafoK 13 noj-
npouecca Ne 20.

TexHu4eckas soaa.

LLenoyHon peareHT (4nA MOK-
PO OYUCTKM ra3oBbiX BbIOPO-

COB).

CopbeHTbl AnA Cyxon raso-

O4YNCTKKN

Ne 21.
nu3auus) ocagka

Coxwranve (TepmoyTu-

3ona ocagka.

CnueHasa Boga OT OYUCTKM ra-

30BbIX BLIOPOCOB

KOMMNNEKTHblE YCTAHOBKW CXM-
raHusi. TPaHCMOPTHLIE NUHWUU
(LULHEKW,  MHEBMOTpaHCMopTe-

pbl), GyHKepbl.

CuctemMbl  OYUCTKM  rasoBbIX

BbIOPOCOB

OpraHn3oBaHHbI BbIOPOC Be-
LEeCTB, 3arpsasHAIOLMX aTMO-

cobepy

" EcTb ucknioueHus (oM. pasaen 2.2).

2 TexHonorus 06paboTkM Necka MOXeT BbiTb CrioxHee. [leTanbHee OnucaHo B 2.2.

% He ans Bcex pasHoBMAHOCTEI noanpouecca. C uenbio yaanenuus docdopa ocdaTor peareHT MOXET BBOAUTLCS W APYrMe TOUKM OCHOBHOTO Npouecca, a Tak-

K€ U B BO3BPATHbLIE MOTOKU.

4 TONbKO B HEKOTOPbIX TEXHOMOIMUAX.

% KOMNNEKCHBI TEXHONOTMYECKUI NPOLIECC CO CBOMMM MOANPOLIECCamMu. [IeTanbHO ONUCaH HUXE.

® Kpome ynnoTHeHus nocne coBMecTHoIi aspobHoii cTabunusaumm (Ne 13A) n 06e3B0NMBAHNA Ha LUHEKOBLIX npeccax (N 16A).




2.1.2 KpaTtkoe onucaHue 0CHOBHOIO NpUpoaO0OXpPaHHOro 060pyaoBaHUs.

TUNnyHbIE TEXHONOIrMYECKue npoueccbl OYUCTKUN CTOYHLIX BOA, MPUMEHAEMbIe

B oTpacnm

Noanpouecc Ne 1. BbigeneHune nnaBarowmx rpyobix npumecen (npouexmBaHue)

Heobxoaum ans obecnedveHns HopmanbHOM paboTbl COOpyKeHun u obopyaoBaHus,

npefoTepalLeHns aBapuin. YaaneHne oTbpocoB Takke (YacTUYHO) 3aaepKMBaeT Te nnaea-

lOLLME BKIHOYEHWSA, KOTOpblE MOryT rornagath B BOAHble OOBEKTbl C OYULLEHHOW BOLOW,

He 3ajep>XaHHble Ha OCHOBHbIX CTaAUAX OYUCTKA.

MpaBnnbHO 3anpPoeKTUPOBaHHbIE U HOPMarbHO paboTaroLMe COOPYKEHNS NpeaBapu-

TENbHON MEXaHNYECKON OYUCTKM OBecrneunBatoT SPQEKTMBHYO paboTy nocneayowmx cTy-

MEeHen OYNCTKM CTOUHbIX BOL M 0BpaboTkm ocagka. OtcytcTBMe nnubo HeHagnexawasa pabo-

Ta COOPYXEHWI NPeaBapUTENBEHON MEXaHNYECKON OUYUCTKU OKasbiBAET HEratTMBHOE BO3AEWN-

cteue Ha OC N'CB B uenom.

lMepeyeHs Hanbonee pacnpocTpaHeHHoOro obopyaoBaHNAa ANS NPOLEXNBaHUA npuse-

JeH B Tabnuue 2.2.

Tabnuua 2.2 — NepeyeHb Hanbonee pacnpocTpaHeHHoro 060pyAoOBaHMS ANSA NPOLUEXUBaHUS

Ob6opyaoBaHue

KpaTkoe onucaHue

TexHONOTNYECKNE XapakTepPUCTUKU

PeeuHble (cTepxHe-

Bbl€) peLueTKn

CrouHas BOAA NPOTEKAaeT yYepes COBOKYM-
HOCTb YCTAHOBSEHHBLIX MOJ HAKMOHOM K
MOTOKY CTePXHEW C CPUKCUPOBAHHBLIMU
PacCTOAHUAMMN MEXIY HUMW W ABWKYLLNM-
¢ ckpeGKOM AN NPOYUCTKM M NoAbEMA

HaBepX 3a4epXKaHHbIX 0TOPOCOB

LLnpuHa nposopoe ot 60-80 mm (npu uc-
nonb30BaHUU ANs NpeaBapuUTENbLHOro rpy-
6oro npouexvBaHus) 10 5-6 mMm.

ObecneunBalOT TakK Ha3bIBAEMOE OAHO-

MEpHOe MPOLIEXVBAHUE, NPU KOTOPOM
ANUHHbIE Y3KUE BKIMIOYEHUA MOTyT NpOXxo-

AUTb Yepes peLLeTku

CTyneHyarble

CTouHasi BOAA NPOTEKAEeT Yepe3 COBOKYMN-
HOCTb YCTAHOBJIEHHbIX NOJ HAKNOHOM CTY-
neHyaTbiX NOMOTEH C (PUKCUPOBAHHBIMU
paccTosiHUAMKU Mexay Humu. OauH Habop
nonoTeH — (4epe3 OAHO) MNOABWKHBIN,
OAVH — HeNOABWXHbIN. NMoagbem oTOpPOCOB
OCYLLUECTBAAETCA 3a C4YeT BO3BPATHO-
nocTynarenbHoro asmwkeHnsa Habopa nono-

TEH — CO CTYNEHU Ha CTyneHb

O6GecneunsaeTt pasmep nposopa A0 3 MM.
SddekTuBHO paboTaeT ¢ HaMbIBHbIM CIO-
em otopocos, obecneuuBaiomm 6Gonee
ahhbekTUBHOE 3aaepxaHue

81




O6opynosaHue

KpaTkoe onucanue

TEeXHOMOrMYECKUE XapaKTEPUCTUKN

JleHTO4YHbIE  (pEey-
Hble U nepdopupo-

BaHHbIE)

CTouHas Boaa MpoTEKaeT Yepes COBOKYM-
HOCTb MNAaCTUKOBbIX CeKUuui HeGOornbLUOWH
ANUHbI (NMMB0 hparMeHToB CUT), OCHALLEH-
HbIX KPHOYKAMW WM LUAPHUPHO CBSI3aHHbIX

mMexgy coboi B 6€CKOHEUHYIO NeHTY

MepcopupoBaHHble ycTponcTBa obecne-
yMBaloT rNybokoe npouexuBaHue C ABY-
MepHbIM 3hPEKTOM (3adepKMBAIOTCH BCE
BKMIOYEHUA, KOTOpble OGonblie pa3smepa

oTBepcTuii). PeeyHble ycTpolicTBa no ad-

CbeKTMBHOCTVI 3aHMMaKT NpPOoMEXyTo4HOe
NONOXXeHne mMexay cutamMm N CTepXXHEBbI-

MW peLlleTkamm

Bapa6aHHble (wHe- | CTouHas BoAa npoTekaeT M3HYTPU Hapyxky|Haubonee adbdpekTuBHbIE  YCTpOINCTBA.

KOBbI€) yepes GapabaHHOe Bpalyalolleecsi cuTo.|TpebyloT npeaBapuTENbHOTO  yAaneHus

YnoBneHHble OTGPOCHI MO LIEHTPANbHOMY | KPYMHbIX BKIOYEHWIA.

KaHany 0TBOAATCA LULHEKOM Mo npon3BOAUTENBHOCTU NPUMEHUMbI 0

Bonbmx OC BKIOYUTENBHO

TexHonornyeckas addekTMBHOCTL 060PYAOBaHMA ANA NPOLEXUBAHWUA MPaKTUYeCcku
HeusmMepuma, Tak Kak cofepkaHume rpybbix BKMIOUEHUM B CTOYHbIX BOAAX HE nofaBepraeTcs
NMPOV3BOLCTBEHHOMY KOHTPOSIO M3-3a NPaKkTUYECKOW HEBO3MOXHOCTWU ajekBaTHoro otbopa
npob. Moatomy 06 addekTnBHOCTM 0OOPYAOBaHUS CyAsIT NO Macce yAepXaHHbIX OTOPOCOoB.

CornacHo gencreyrowm Hopmam [2] ponyckaeTcs He npeaycMaTpyBaTh peLleTku B
Cny4yae nojaym CTOYHbIX BOA Ha CTAHLMIO O4MCTKU HAcocaMu MpuY yCTaHOBKE nepes Hacoca-
MU peLieTok C nposopamu He 6onee 16 MM UnNM peLeToK-ApoOurok, Npu 3TOM AnuHAa
HamnopHoro Tpybonpoeoaa He aomkHa npesbiwaTts 500 M U HA HACOCHbIX CTaHUUSX npeay-
CMaTpMBAaETCA BbIBO3 3aJepXKaHHbIX Ha peLLeTke 0TOPOCOoB.

CoopyxeHna npeaBapuTEnsHON MEXaHNYECKOW OYUCTKM OTHOCHATCS K Haubonee WH-
TEHCVBHO Bblgensowmm BeIGpockl 3B B atmMocdepHbI BO3ayX, B 0COBEHHOCTU B TEX Cryya-
Ax, koraa Boga Ha OC nogaeTcA C NOMOLLLI HaNopHOW nepekayku. HaunHas ¢ npuemMHon
Kamepbl AaBMeHUe B >XUAKOCTU CHUXKAETCA W MPOMCXOAWT BblAENEHWe pacTBOPEHHbIX B
CTOYHbIX BOAAX NETYYMX BELLECTB C UHTEHCUBHBIM BbIAENEHUEM KX B BO3AYX.

Opobnenune otbpocos Ha Bxoge Ha OC I'CB He pekomeHayeTcs, Tak Kak 3TO NPUBOAMUT

K yBENUHEHUIO cOpoca YacTuL, Mycopa C OUULLEHHOW BOAOWN.
Noanpouecc Ne 1-1.

ObpaboTtka (oTMbIBKa 1 0BE3BOXMBaHUE) rPYOLIX NPUMECEN, 3aepXaHHbIX Ha peLeT-
Kax.
OT6pOChI C peLLeToK (CUT) UMEIKOT HEBONBLLLIOW HAaCLINHOW YAENbHbIA BEC, U UX TPaHC-
nopTupoBka obxoanTtcs aopoxe. OHM copepxaT 3HaUUTENBHOE KONMYECTBO OpraHUYecKmX
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3arpsisBHeHnn. PasmellieHre 3TOM MacCbl Ha NOMMrOHax NPUBEAET K UX THUEHUIO C Bblaene-
HMeM AypHOMaxHyLLMX BeLecTs. J1a npobnema Tem 6onee BbipaXeHa, YeM MeHbLUe pasme-
pbl MPO30POB (F4EEK) NPOLIEXMBAIOLLMX YCTPONCTB.

O6e3BoxMBaHME (NPeccoBaHNE) C NPEABaAPUTENBHON NPOMbIBKON NO3BONSAET:

- COKpaTUTbL Maccy BbIBO3MMOIO OTX0AS,;

- obecneunTb 6onee BbICOKYIO CTabUNBLHOCTL OTX0Aa (CTOMKOCTL K 3arHMBaHWIO);

- C NPOMBIBHOW BOAOW BEPHYTb B OCHOBHOW NMPOLIECC YacTb OpraHukn, HEOBXoaUMON
AN MHTEHcudUKaLmMmM NpoLieccoB BUOMOTMYECKON OUYUCTKM.

[nsa obessapaxuBaHms oTOPOCOB, Kak NPaBUNO, UCNONb3YIOT NepeckinaHne Mx Xnop-
How uasecTbio (CaOCly).

MNepeyeHb Hanbonee pacnpocTpaHeHHoro 0bopyaoBaHNA AMA OTMbIBKU U 06e3BOXU-

BaHWsi OTOPOCOB C PELLETOK NpMBEAEH B Tabnuue 2.3.

Tabnuua 2.3 — NepeyeHb Hanbonee pacnpoCcTpaHeHHOro 060pyA0BaHUA AN OTMbIBKU U 00E3BOXU-

BaHUs OTOPOCOB C pELLETOK

TexHonoru4yeckue
ObopynoBaHue Kpatkoe onucanue

XapaKTepUCTUKU

Mpecc ansa otbpocos O6Ge3BoXMBaHWe MPOU3BOAUTCA B | YMeHblueHue obbema oTOpPOCOB A0

nepgopUpOBaHHOM LMIMHAPE C no- |2 pa3s

MOLLbIO MOPLUHS NMBO0 LWHeKa

Mpecc ¢ kamepoii npeasapu-
TEnNbHOI NPOMBIBKM

Mepea nopadyeit Ha 06Ge3BOXMUBaHKUE
0oTOPOCHI OTMbIBAKOTCA TEXHUYECKOW
BOAOW (nepeMellMBaHNEM B 3aKpbi-

MpakTuyecku nNOnMHaA OTMbIBKA OT-
OpOCOB OT B3BELUEHHbIX BELLECTB.

Bonee rnyGokoe oGe3BoxuBaHue OT-

TON EMKOCTH) Bpocos

Moanpouecc Ne 2. YaaneHue ocepatowmx rpybbix npuMeceit (necka)

BeiaeneHne rpybbix npumecen (necka) Heobxogmmo ans Toro, YTobbl OH He ocefan B
MocneayroLLmX COOPYXKEHUsAX, NPenaTcTBys ux paboTte. HeynoeneHHbIN Necok npu Hanuymm
MEePBUYHbIX OTCTOMHUKOB OCAAET B HWUX MPU OTCYTCTBUM B COOPYXEHUSX GUOMorMyeckomn
ouncTkn. Mpu 3TOM COOpyKeHWe Mo yaaneHuo necka (MeckorioBka) 4OMMKHO 3aAepXuBaTh
MaKCMMyM Mecka U MUHMMYM OpraHUYecKX 3arpAas3HeHUN.

Takke, kak U NPUMEHUTENBHO K rPyObIM NPUMECsM, M3MEPeHUE 3PEKTUBHOCTM 3a-
AepxaHns necka He npakTukyeTcs. OTa sajada npeacrtaenseT coboln CroXHOCTb Aaxe Ansi
ncecnegosatensckux uenen. 06 athPeKTUBHOCTM 3aAepXaHNs necka Cyast no CoAepXaHuo
rnecka B OCafke MNepBUYHbIX OTCTOMHWKOB (ecnu TakoBble umetotcs). CoaepxaHue necka,

He co3garoLlee TPYAHOCTeN Ans akcnnyaraumm, He 6onee 6 % OT cyxoro BellecTBa ocafka
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(He Bonee 3 % npy MCNONB30BaHMM BbICOKOCKOPOCTHBLIX LEHTpUdyr ansa ob6e3BoXunBaHus

ocagka).

MNepeyeHb Hanbonee pacnpocTtpaHeHHoro O60pyp,OBaHVIF| Oona BblaeneHna necka ua

CTOYHbIX BOA, NpuBeaeH B Tabnuue 2.4,

Tabnuuya 2.4 — NepeyeHb Hanbonee pacnpocTpaHeHHOro 06opyA0BaHUSA 4NN BbiAeNeHUs necka na

CTOYHbIX BOA

O6opyaoBaHue

KpaTtkoe onucaHue

TexHONOorn4eckne xapakTepucTukn

[opusoHTanbHas

necKosoBKa

CToyHas BoAa ABWXETCA B MPSAMOYrofb-
HO eMKOCTM NpU ONpeaeneHHON CKOPoCTH
notoka. ecok ocepaetr nog AEWCTBUEM
Cun rpaBuTauMm Ha OHO U TPaHCNOPTUPY-
etca (ckpebkamu wnmM rmapaBnuYeckn) K
NpUsAMKY, OTKyZla OTKauuMBaeTcs apnudTomM

nnn Hacocom

AdhekTuHOE necyaHon

cbpakumuy,
ocaake MenKux HeopraHu4Yeckux (rﬂl/IHa 7]

yaepxaHue

HO BbICOKOE cOAEepXaHue B

T.M.) U OpraHM4eckmx 4Yactuu. Boicokas 3a-
BUCUMOCTb OT CKOPOCTU B COOPYXEHUU
(pacxopa).

Heobxoaumo cneuyuansHoe o6opyaoBaHue
ana crpebanug necka.

MNpumeHsaeTcs, HaunHaa co cpegHux OC

[opusoHTanbHas
MEeCcKONoBKa C Kpyro-
BbIM OBWKEHNEM

BOZbI

CTo4Han BOAA ABWKETCA MO KOMbLEBOMY
NOTKY, PAaCMOMNOXEHHOMY B KOHWYECKOW
emkocTi. Mecok oceanaeT Ha AHO KOHyca

Yyepes npopesb B AHE KOJbLUEBOro J10TKa

AdhekTuBHOE yaepaHue necka, HO Bbl-
COKOEe COAemKaHue B HEM OPraHuYecKkux u
APYrMxX MuHepanbHbiX 4actuy. Bbicokas
3aBMCUMOCTb OT CKOPOCTU B COOPYXEHUU
(pacxogpa).

He Tpebyetca cneuuansHoe o6opyaoBa-

Hue ana crpebaHus necka.

OpHako, paboumnii 00beM, B KOTOPOM
HenocpeaCTBEHHO ABWXETCA NOTOK CTOY-
HOW BOAbl, 3aHMMAaeT Bcero okono 15%

CTPOUTENBHOro 06BLEMA.
MpumeHseTca B JguanasoHe MarbiX —

cpeaHux OC
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Ob6opyaoBaHue

KpaTkoe onucaHue

TeXHOMNOrMYeckue XapakTepucTuku

Aspupyemas necko-

CToyHas BoAa ABWXETCA B MPSAMOYrofb-
HoW nMBO paguanbHOM eMKOCTU, KoTopasi
aspupyeTcsl MNPUCTEHHbIMU MHEBMaTU4e-
CKMMK asparopamu. Bosgyx dopmupyeT B
COOPYXXeHUM CchnupanbHbIi NOTOK. [lecok
oceflaeT Ha [JHO M TpaHCnopTupyetcs
(ckpebkamy nnu rmgpasnMyeckn) K NpuamM-
Ky, OTKyAa oTkayuBaeTcs 3pnudpTom unu

HacoCcoM

Wcnone3osaHue BO3ayxa no3esondeT

He 3aBUCEeTb OT CKOPOCTU (pacxoaa) BoAbl.
[MoHWwXKeHHOe coaepXaHue opraHuku B

necke.

MakcumanbHoe BblAENeHne AYpHOMaxHy-
LUMX BELUECTB NO NPUYMHE aspaumm nocTy-
nawLlen CTOYHOM BOAbl. HexenaTenbHbl
nepea  COOPYXEHUsIMM  BMONOrMYecKoro
yaaneHua dgocgopa. MNMpumeHaeTcs, Haym-
Hasa ¢ manbix OC, ogHako 3¢pheKTUBHOCTb
3aepKaHNa Necka B HWKHEM Auana3oHe
MM HeBbICOKAsA, U B LENOM HWXE, YEM B

APYrUX KOHCTPYKLWIA

noBka
TaHreHyuanoHaga
(BMXpeBas)) Necko-
rnoska

CTOYHas BOAA B KOHWYECKOW UNKU KPYriow
B MfaHe eMKOCTW ABWDKETCS B TaHreHuu-
anbHoM HanpasneHun. OcepaHue necka
nNpoucxoauT noa AeWCTBUEM CUIT rpaBuUTa-
umn u ueHtpobexxkHow. Mecok ygansetcs,

Kak NpaBumo, rugpoasnesaTopamMm

KomnakTHoe 1 a(p(peKTMBHOE COOPYKEHUE.

lMpumeHseTcss Ha cBepxmarnbiX M ManbiX
oC

Mognpouecc Ne 3. ObpaboTka neckoBOro ocagka (nynbnbi)

Bapuartbl A n b. MNeckoBble nnowagkm 1 6yHkepbl

OcywecTBnatoT 06e3BOXUBaAHNE M NOLCYLLKY Neckonynbnbl, 6e3 nsmMeHeHWs cocrasa

CyXOro BeLlecTBa.

BapwuanTt B. AnnapaTtbl 4115 OTMbIBKW Necka

OTMmbIBKa OT opraHnyecknx BknroveHnn. Obe3BoxmBaHne necka.

MepeyeHb Hanbonee pacnpocTpaHeHHoro obopynosaHns Anst obpaboTkm necka npu-

BefeH B Tabnuue 2.5.
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Tabnuya 2.5 — MNepeueHb Haubonee pacnpocTpaHeHHOro o6opyaoBaHus Ans o6paboTkn necka

Ob6opyaoBaHue

KpaTtkoe onucanue

TexHonorm4eckme xapakTepucTUku

MNeckoBble nnowaa-

Kn

Meckosas nynbna, oTKA4YMBaeMas u3 necko-
NOBOK, pa3aenseTcsi B Hernyookux 6€ToH-
HbIX UNK 3eMANAHBLIX EMKOCTAX, 060pyaOBaH-
HbIX APEHAXKHOW CUCTEMOM AN 0TBOAA
CNUBHOW BOAbI, HA NECOK U CAIMBHYIO BOAY.
3aTtem necok noacbixaeT (B COOTBETCTBYIO-

LM CE30H) U BbIBO3UTCS

McTouHuk aypHOnaxHywmux 3anaxos. Ca-
HUTapHO Hebe3onacHo.

He cHmwxaeT coaepXaHusa OpraHn4eckux
BELLECTB B Necke, NocnegHee MOXeT co-
crasnstb 40 30 %

MeckoBble OyHKepbI

B 6yHkepax, B npouecce HakonneHusi necka,
NPOUCXOAUT ero eCTeCTBEHHbIN OTXKUM. OT-
AeneHHasn CTOYHasA BoJa CaMOTEKOM Mo
Tpybonpoeoay BO3BpaLLAETCs B NOTKU ne-

pen neckonoBkamun

He meHsieT cocTas necka, Ho obecneuu-
BaEeT COAEPXAHNE CYXOro BELIECTBA OKO-
no70 %

AnnapaTbl OTMbIBKY U
00e3BOXMBaAHMS NEC-

Ka

MeckoBas nynbna, oTkauMBaemas U3 necko-
NOBOK, NOCTYNAaeT B annaparbl A5l OTMbIBKU
necka OT OpraHuYecknx sewlects. Mpume-

HAIOT:
- HanoOpPHbIE TMBPOLMKIOHBI,

- OTKPbITbIE KOHUYECKME EMKOCTH, B KOTOPbIX
OCYLLIECTBNAETCA NepeMeLunsaHune u (unm)
aspauus. CnmBHas Boja U3 3TUX EMKOCTEN
YXOAWT Yepes nepenue, OTMbITbIA NECOK
LLIHEKOM MOAHUMAETCA U3 NPUsIMKa, npu
3TOM Ha HaZBOAHOM y4acTke 00e3BOXMBa-

eTcAa

OTMbIBKA necka A0 coaepxaHna opraHun-
Yeckux BeLllecTs He bonee 5 %.

CoaepxaHue cyxoro seLiecrsa —
He meHee 80 %

NS NOAroTOBKM Necka K UCMONb30BAHWUIO Kak CTPOUTENBHOMO MaTepuana oH obpaba-

TbIBAETCH Ha BUBPOrpoxoTax, AerenbMUHTU3MPYETCS 1 06e33apakmBaeTca nponaprBaHmem

(KypbsiHoBCKME 0UnCTHBLIE coopykeHus, Mockea).

Moanpouecc Ne 4. AkkymynupoBaHue (ycpegHeHue) pacxoga CTOYHOW BOAblI

MpenHasHayeH ANA CHWKEHWS YacoBOW HEPaBHOMEPHOCTM MOCTYMNEHNS CTOYHOW BO-

Abl Ha crieaytowne no NoToKy CoopyeHus. MNo3BonseT yMeHbLNTs 0ObeM COOPYXEHUA OT-

CTamBaHn4, nnopasgeneHna N JOOYNCTKA. MoeblwaeT cTabuibHOCTb pa6OTbI 6|/|opea|<TopOB

O1ONOrM4YECKON OUYUCTKM.

B kauecTBe 060pyA0OBaHUS UCMONB3YHOTCA TEXHOMOMMYECKME EMKOCTM (perynmpytoLme

nnbo asapuHo-perynupytoLme pesepayapbl), 06beM KOTOpbIX obecneunt TpebyemMoe CHU-
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XeHne Kuac. AKKYyMYNMpyHoLLasi EMKOCTb 3arofHAETCA CTOYHOW BOAON B Yacbl MAKCUManesHOro
NPUTOKa M NOCTEMNEHHO OMOPOXHSAETCS B YaCbl MMHMMASILHOIO U CPEeHEero NpuTokKa.

MmeeTcs onbIT NpUMEHEHUsI pasMarbHbIX OTCTOMHUKOB B KaYEeCTBE akKyMyIMPYHOLLIMX
€MKOCTEN.

Ha npakTnke nNpUMeHsieTCs TONMbKO Ha HEKOTOPbIX MOCTPOEHHBLIX B NOCMEAHUE rofbl
coopyxeHusx, ¢ NN ot Hebonbwmx 1 HYKe. Ceoa npaswn [2] ponyckaeT NpUMeHeHne gaH-
HbIX PE3epByapoB MO TEXHWKO-3KOHOMMYECKOMY obocHoBaHuo. OHM MOryT Takke npyume-
HATbCA Npn KHC, peluas ogHOBpeMEHHO 3aa4y YMEHbLLEHMS MUKOBLIX PAacX0A0B Nepekavkn
ICB.

Moanpouecc Ne 5. OcaxpgeHue B3BeWEHHbIX BEWECTB (OCBETIIEHNE)

Mepeas No xofy CTOYHOWM BOAbI CTAAUsl OMUCTKU, OKasblBaloLas CyLeCTBEHHOE BO3-
AENCTBME Ha ee 3arpsi3HEHHOCTb, NO3TOMY HOCUT TakKe Ha3BaHWE NEPBUYHON OYUCTKN, NMbo
NepBMYHOrO OTCTavBaHUA (B MPOTMBOMOCTaBMNEHNE WITOOTAENEHUIO Mocrne OGnonornyeckomn
OYUMCTKM C UCMONb30BAHWEM OTCTOMHWUKOB, MMEHYEMOrO BTOPUYHBIM OTCTANBaHUEM).

B coBpeMeHHbIX TEXHOMOTMYECKUX CXEMaXx LieNblo OCBETNEHWA SIBNSETCH BblaeneHue
N3 CTOYHLIX BOJ OMTMMAaNbHOMO KONUYECTBA B3BELUEHHbIX 3arpA3HEHUI C LeNblo YMEHbLUUTL
Harpysky Ha ctagmio B1onorMyeckon O4UCTKA. ITO NO3BONSET yMEHbLUUTE 00bem obpasyto-
wmxea ocagko m cokpaTtutb A0 30 % — 50 % 3aTparbl 3neKTpodHepPrMm Ha NpoLEecc OYUCT-
KV B LilenoMm. BbigeneHre B3BELLEHHbIX OpraHNYECKMX BELLECTB A0 BMONOrMYECcKon OUUCTKH, C
nocneayroLlen KoHBepcuen nx B 6uoras METOA0M METaHOBOrO cOpakmMBaHWUSA NEXUT B OCHO-
Be npoLieccoB aHeproreHepauum Ha OC MCB.

MepeyeHb Hanbonee pacnpocTpaHeHHOro 0GopyaOBaHUS ANsi OCBETNEHUS CTOYHbIX

BOA NpvBeAeH B Tabnuue 2.6.
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Tabnuvuya 2.6 — MNepedeHb Hanbonee pacnpocTpPaHEHHOro 06opPya0BaHUS ANSA OCBETNEHUS CTOUYHbIX

BOA,
TexHonornyeckne
O6opynoBaHue KpaTkoe onucaHue
XapakTepPUCTUKM
OTCTOWHUKMN. CToyHasn Boaa B ycnoBusix MeaneHHoro | MakcumanbHas 3 PEKTUBHOCTL

MpUMEHSETCA HECKONMbKO KOH-
CTPYKUMIA, NpUMeHUMbIX Ha OC

pasnu4yHoro Macwraba

ABWKEHUA MOTOKA OT BXOAA K BbIXOAy
ocBeTnseTcs (MPOUCXOAUT Camonpo-
U3BOJIbHOE OCaXAEHWEe B3BELLUEHHbIX
BeLlecTB). OcBeTneHHan Boga nepe-
nueaetca 4yepes sogocnue. O6pasy-
IOLLMIACA 0CaA0K YNIOTHAETCA Ha AHe
U B MpUsSIMKax U 3aTem OTBOAWTCSH Ha
obpaboTky

OCaXaeHUs B3BELUEHHbIX BELUECTB
coctasnsaetr 65 % — 70 % (4em Bbl-
e UCXOOHOE COAEepKaHWe, TEM Bbl-
CHWmxeHune

we  3PPEeKTUBHOCTD).

BlMKs moxeTt gocturatb 50 %

BepTukanbHbl€ OTCTOMHUKK

CTtoyHas BOAa BbLIXOAUT W3 LEH-
TpanLHOW pacnpeakamepbl, ABUXET-
CA B CTOPOHY [fHA, 3aTeM MeHseT
CBOE HanpaBneHue, NOAHMMAETCSH
BBEpX, kK BogocnuBy. Ocaaok cnon-

3aeT N0 KOHNYECKUM CTEeHKaM

MuHumanbHasa apdeKTUBHOCTb, 00Y-

CNOBSIEHHAA HECOBEPLUEHHOW rua-
paBfMKOMN.
MpocToTa aKcnnyaTauumm:

He TpebyeTca ob6opyaoBaHue.

Bo3MOXHO 3aneraHue ocagka Ha Ko-

HUYECKNX CTEHKaX AHULLA.

BbiCcOokasg CTOMMOCTb CTpPOMTENbLCTBA

BCneacTBue 6OMNbLLON rNyOuHbI.

MNpumeHumo Tonbko Ha OC c¢ MM ot

HebonbLLUKMX U HUWXEe

FOpPU30HTamNbHbLIE OTCTONHMKN

MpsiMoyronebHoe (BbLITAHYTOE) COOpY-
JXEHUE, Yepe3 KOTOpoe BoAa ABUXKET-
CcA OT CTEeHKM A0 cTeHku. Ocagok
TPaHCNOPTUPYETCA K NPUAMKY (Npu-
sIMKaM), pacnosfioXXeHHbIM y BX0aa, C
MOMOLLbIO OZHOr0 U3 MEXaHUYECKUX

CKpebKOBbIX YCTPONCTB

MakcumanbHas TEeXHONoru4yeckasn

3 (PEeKTUBHOCTD, o6ycnosneHHas

6ornee COBepLUEHHOW rMAPaBUKON.
MakcumanbHasi KOMMNAaKTHOCTb.

O6sisatenbHO npuMeHeHue obopy-
noBaHua Aana crpebGaHus ocagka K
npuaMmkam. bonee crnoxxHoe u MeHee
HajexHoe obopyaoBaHue, Yem Ans

pagmanbHOW KOHCTPYKLMHK.

MpuMeHWMbl B LLMPOKOM AuanasoHe

0T HeBONbLUMX A0 CBEPXKPYNHbIX OC
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OGopyaoBaHue

KpaTtkoe onucaHue

TexHonornyeckue

XapaKTepPUCTUKM

MHOroKOHYCHbIE

OTCTOMHUKN

KeagpaTHoe cOOpyxXeHue, yepes Ko-
TOpOe BOAA ABMXKETCS OT CTEHKM A0
CTEeHKM (Kak B TFOPM3OHTambHbLIX OT-
cTtorHukax). Ocagok ocefaeTr Ha Ko-
HUYECKOE AHMULLE U CAMOMPOU3BOSb-
HO CnonsaeT B NpuUsMKU (Kak B Bep-

TUKanbHbIX OTCTOMHMKAX)

OTHOCUTENBHO HeBbicOKasa addek-

TUBHOCTb.

MpocToTa aKcnnyaTayuu:

He TpebyeTca obopyaoBaHue.

Bo3amMoXHO 3aneraHue ocagka Ha Ko-

HUYECKMUX CTEHKaxX AHULLA.

Bbicokasi CTOMMOCTb CTPOMTENbLCTBA
BCneacTeue 60MbLIOK rMyOuHbl N Ma-

TepnanoemMKoCTH.

Bonee wupokasa cdepa npumeHeHus,
Nno CPaBHEHWIO C BEpPTUKamNbHbIMWU —

OT ManbIx go cpegHux OC

PagunanbHble OTCTOWHUKK

Kpyrnoe coopyxeHue, B KOTOPOM BO-
Ja BbIXOAUT W3 UEHTpanbHON pac-
npeakamepsbl, ABWXKETCH K OKPYXHO-
ctu. Ocapok crpebaeTca K LeH-
TpanbHOMY NPUAMKY NMMBO K HECKOMb-
KMM MpUsIMKaM Ha KoakcuanbHOM
OKPY>KHOCTM, C NOMOLLBIO CKpebKOB,
KaKk MpaBunoO  3aKkpenseHHbIX Ha
HagBOAHOW Bpallawowencsa dgepme.
depma onupaeTcs Ha KaTku, OABUXKY-
wuecs no OMOPHOM MOBEPXHOCTU

BopTa CoOpyKeHus

Becbma Bbicokas a(pHEKTUBHOCTD.

Mpoctoe W [0CTAaTOMHO HaAEXHoe

obopyaoBaHue (MNnockpebbl).

MPUMEHUMBI OT CPEdHUX A0 CBEpX-

KpynHbix OC

HeraTuBHbIX NOCNEACTBUI ANSA KAYECTBA OUUCTKN.

MpumMeyaHue — BONbLUMHCTBO KOHCTPYKLMIA NEPBUYHLIX OTCTOMHWKOB OCHALLEHBI NMOMYMNOTPY>XXHbIMU JOC-
Kamu u xunpocbopHukamu, ana obecneveHnsa npeaoTBpaLLeHnss NonagaHust BCNMbiBaOLWKUX BELWECTB B COOPY-
XKeHUst Buonornyeckort ovnucTkn. LlenecoobpasHoCTb 9TON (PyHKUMKM NEepBUYHbLIX OTCTOWHUKOB TpebyeT noa-

TBEPXKAEHUS1 MO MeCTHbIM ycnoeusim. Ha page OC 'CB »uMpocBGOpHbIe KOHCTPYKUUU AEMOHTUPOBaHbl 6e3

Ha BHOBb MOCTPOEHHBIX UMW PEKOHCTPYMPOBaHHbIX OOLeKTax, r4e WUCMosib30BaHbI

TEXHOMOrMM yaaneHus asota u ocgopa, MECTO NEPBUYHOIO OTCTaMBaHWSA B TEXHOMOrMYe-

CKOM cxeme 1 TpeboBaHUA K HEMY W3MEHSHOTCS MO CPaBHEHUIO C 0BbIYHOM BronorMyeckon

O4NCTKOW (C yaaneHnem opraHnN4eCKnx COegNHEHNI).
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Bbicokas apheKTMBHOCTb yAaneHUs B3BELUEHHbIX BELLECTB U, COOTBETCTBEHHO, Ya-
ctm BMNK MoxeT npuBecTM K HEQOCTaATOMHOMY OpraHM4eckoMy nuTaHuio BakTepuin-
LEHUTPUDMKATOPOB, peanunayrowmx fnpouecc yaaneHusa asota (cMm. pasgen 4). lNepBuyHas
04YNCTKa HE NPUMEHSETCHA MPU OYNCTKE OT BMOreHHbIX 3MEMEHTOB CTOYHbIX BOJ, VMELLMX
HW3KOE COOTHOLLEHWE OPraHMYEeCKMX BELLECTB K a30Ty (M K ocdopy, ecnn peanunsyeTtcs
BuoynaneHve docdopa).

Ha 6a3e nepBUYHbIX OTCTONHMKOB MOXET BbITb peanna3oBaHa TEXHOMNOMNS NOBbILLEHWS
KOHLEHTPaLUMM NErkOOKUCIAEMbIX OPraHUYECKMX COEAUHEHUA B CTOYHbIX BOAAX AN MOBbI-
LeHMs 3pheKTMBHOCTI Npouecca bruonormyeckoro yaaneHms gocdopa (cm. pasgen 4). Ans
3TOro MPOLECC OTCTaMBaHWSA B MEPBUYHBIX OTCTOMHMKAX MPOBOASAT C PELMPKYNSLMNEN 0cagka,
YTO MPVBOAUT K PA3BUTMIO MPOLIECCOB KMCNOro BpOXEHNs C BbIAENEHNEM NETYYNX XKUPHBIX
kmucnoT (JKK). JIXKK HeoBxopaumel ans pocta Bakrepui, cnocobHbIx HakannmeaTe (ochop u
peanuayroLLMX Ha OYMCTHBIX COOPYXKEHMSAX npouecc Bronornyeckoro yaaneHns docdopa.

MepBrYHOE OCBETNEHME SBMNAETCA OCHOBOW TEXHOMOTMMM PU3MKO-XUMUHYECKON OYUCT-
KW, KOTOpasi UCMONb3YEeTCA B TeX Cryvasx, koraa Guonormyeckas ouncTka no o6bekTMBHBLIM
npuynHam He npumeHnmMa. MNprMeHeHne KoarynsiHTOB MO3BOMAET AOCTMYL rMyboKkoro ygane-
HWA B3BELLUEHHbIX BeLwecTs 1 ounctkm no blNKs go 80 %.

PacnpocTtpaHeHHbIM METOAOM YAaneHns hocdaToB M3 CTOYHBIX BOA TaKke SBNAETCA

NPUMEHEHNE KoarynsHTOB Nnepes, NepBryHbIM OTCTamBaHMeM (CM. pasgen 4).
Mopnpouecc Ne 6. ObpaboTka B bMopeakTopax 6MONOrM4ecKom OUNCTKN

KnioyeBas n obssarensHasi (kpoMe ynoMsiHyTbIX B M. 2.1 BbIHy>KAEHHbIX 06CcToATENb-
CTB) cTaams o4ncTku. Ha obbekTax, rae He UCnonb3yrTcs METOAbI JOOMUCTKU (@ 3TO Noaas-
NAIOWEee YiCno) 3Ta CTaans OnpeAenseT TEXHONMOorMYeckue rnokasarenu no 3arpssHaoWmMM
BellecTsaM AN BCEro MPOLECcca OYMCTKU CTOYHBIX BOA MPUMEHUTENBHO K COPOCY OHULLIEHHOM
BOAb! B BOAHblE 00beKTbI.

OcHoBHoe oBopyaosaHue, UCNoNb3yeMoe At GUOMOrMUYECKONn OUYUCTKIN, NPUBEAEHO B
Tabnuvue 2.7, OCHOBHbIE TWMbl TEXHOMOMMYECKOro noanpouecca GUOMorMyeckor OYUCTKU B

aspoTeHkax — B Tabnuvue 2.8.
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Tabnuya 2.7 — OcHoBHOe 060pyaoBaHMe, UCMONb3yeMoe Anst GUONOMMUYECcKon OUUCTKU

O6GopyaoBaHue

Kpatkoe onucanue

TexHONornyeckne XxapakTepuCTUKM

¢ GuonneHkoun

BapuaHT A. BuopeakTopb!

CTO4Has BOJA OYULLIAETCA B pe3yrib-
Tare notpebneHuss OMONMEHKOW B
npouecce aspoBGHOro OKUCIEHUS Op-
FAHUYECKMX 3arpsi3HEHW U OKMUCTie-
HUS AMMOHMWAHOIO asoTta. [ns OKuc-
NEeHUsA UCNonb3yeTcsl aTMOC(epHbIN

BO31yX.

Ona pa3sutus OUONNEHKNM UCMOSb-

3yI0T pa3nuuHble BUAbl 3arpy3oK

HesaTonneHHble

PuUnbLTPLI

6uo-

CTouHas BOAA CTEKaeT CBepxy

BHM3 4yepe3  CMON  3arpysku.

B kanenbHble 6MoUNbLTPLI C Lye-

GeHOuYHOI 3arpy3koii BO3ayx Mpo-

HAKAeT  CamMOMpPOU3BOMLHO, B
aspoduUnbTPbl  NOAAETCA  CHU3Y
BeHTUnATopamun. BuodunbTpbl C

NnacTUKOBOM 3arpyskow, Kak npa-

BUIO, He TPeBYIOT Nnoaaun Bo3ayxa

Cam no cebe MeToa MMeeT XOpoLune TEeXHO-
normyeckne BO3MOXHOCTH (nonHas Guonoru-
yeckas o4yuctka u rnybokoe okucneHuwe am-
MOHUIHOrO asorta). OaHako B Poccuiickoi
depepaumm MCNonb3yioT TOMbKO apXanyHbiv
BapuaHT [JaHHOro0 MeToga — C UCNONb30Ba-
HUEM B KauecTBe 3arpy3ku LebHA, Ha coopy-

XKEHUSAX He no3aHee 60-X roaoB NOCTPONKU.

CToyHass BoJa AOMKHA NPEABAPUTENbHO

NPONTUN OTCTanmBaHue.

MpUMEHSIEMbIE B HACTOSALLEE BPEMSA TEXHO-
NOrMN  He ro3BOMAIT NPOBOAWUTL MPOLIECC
OEHUTPUGMKALMU U, COOTBETCTBEHHO, yaa-

NATb as3oT
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O6opyaoBaHue

KpaTtkoe onucaHue

TexHONOrnYeckne xapakTepUCTUKM

3atonneHHble Guodunb-

Tpbl

CTtouHas Boaa nocrynaet B 6uope-

aKTop, 3anofiIHEHHbLI  3arpy3Kon
(CTauuoHapHoOi, NGO NOABWKHOW).
Bo3gyx nopaetrca CHu3y uepe3s
NHEBMaTUYECKYIO a’paLUOHHYIO
cucremy. KoHCTpykuusi nossonsier
NPUMEHATbL aHokcuaHble (Beckuc-
NOpPOAHbIE) 30HbI AN AeHUTPUdK-
Kauuu, C nepeMelunBaHUeM Me-

Liankamu. OuuueHHas BOAa

HanpasnaeTca Ha oTctamBaHue

A peKkTUBHLIN, HaaeXHbI npouecc Ans
NONHOW GUONOTrNYECKOW OYUCTKU U HUTPU(K-
Kauum nNpu UCNONbL3OBAHUM AAEeKBAaTHOW 3a-

rpy3ku.

Mpn npumeHeHun 3arpyskM, HeaOCTaTOYHO
noaxoasawen AnA AaHHbIX YCNOBUI, BO3MOX-
HO HakonneHue u3BbITOMHOrO KonmuuyecTsa
6uonneHku n ee oTMUpaHMe C BTOPUYHBIM 3a-

rpA3SHEeHnemM Boabl.

B page BapuaHTOB UCNONHEHUA MOXET ObITb
Mcnonb3oBaH AnA adpdeKTUBHOro yaaneHus
a3oTa, TaK Kak B Heaspupyembix 3oHax 6uo-
dunbTpa MOXET ObITb OCYLLECTBEH NPOLIECC

AeHuTpudomkaumn

PotopHble GMOUNLTPSI

(6uobapabaHbl)

CTouHass Boga mnpoTekaeT uepes
NIOTOK Kpyrnoro ce4eHusl, B KOTO-
pOM BpaLLaloTcA Nony3aTomnseH-
Hble AWCKM, 3aKpensieHHble Ha Ba-
ny, nubo HacbinHasi 3arpyska, pac-
nonoXeHHass B ceTyatom 6Gapa-
BaHe. Ha aTux nOBEpXHOCTsIX pas-
BuBaetcs OuonneHka. Aspauus
NPOMCXOAWUT 3a CYET nepuoanye-
6uonneHkun

CKOro  nMpoxXoXXgeHus

yepes BO3AYLLUHYIO Cpeay

OdpdekTuBHOCTL M cdepa NPUMEHEHUA B
HacTosLee BpeMa aHaNOIMMYHbl HE3aToNNEH-

HbIM GuochunbTpam

BapuaHT B. A3poTeHku

CtouHas Boga oBpabartbiBaercs B
KOHTaKTe C aKkTUBHbIM WUITOM, nocne
yero npoweawas 4yepes Heobxo-
OUMbl€ 30HbI adpOTEeHKa (C pasnuy-
HbIMM TEXHONOrMYECKUMMU YCIOBMU-
MU) UNOBas CMECb MOCTynaeT Ha
unopasgeneHue. OCHOBHOE KOmu-
YECTBO OTAENEHHOro una peumpky-
nupyet B aspOTEHK.
B Heob6x0aMMble 30HbLI A9pOTEHKA C
NOMOLLbIO  a3pauUOHHbLIX CUCTEM
nogaeTcs BO3ayX. Heaspupyemblie

30HbI nepemMeLunsaloTca.

S deKkTUBHLIN, HaAEXHbIA npouecc npu
nogaepXaHuu Harpysku B AONyCTUMOM Aua-
nasoHe W nojaye AOCTATOMHOMO KONMMYECTBa

BO3Ayxa.

TexHomnornyeckne XxapakTepucTukn pasnuua-
I0TCA B LUMPOKOM Auana3oHe B OoTnu4yue ot
TUNA W PasHOBUAHOCTM MPOLIECCA, Peanu3y-

€MOro B aspoTeHke (cm. Tabnuuy 2.8)
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Tabnuya 2.8 — OCHOBHbIE TUMbl TEXHONOMMYECKOrO NognpoLecca 61onornieckon OUNCTKA B

aspoTeHkax
TexHonorn4yeckue nokasarenu, mr/n **
Bo3MOHbIE NpakTu-
Moanpouecc KpaTkoe onucaHue
HaumeHoBaHue YeCKn AOCTUraemble
3Ha4YeHus, Mr/n
MonHaa Guonoruveckas | YaaneHue OpraHMYecKMx BeLLecTB ny-
o4ncTKa TeM OUMOXMMUYECKOrO OKMCeHus Bak-
BlMKs 8—15 ***
TepusaMn ¢ notpebneHneMm kucrnopoga
BO3ayxa
MonHas  Guonoruyeckas | YaaneHue opraHmyeckux Bellects u | BlKs 2-8

O4YUCTKA C HUTpUdUKaLu-

en

OKMCIeHUe aMMOHMITHOrO as3oTa Ao
HUTpaTOB nyTeM GUOXUMUYECKOTO
OKMCINEHUSI COOTBETCTBEHHO, reTepo-
TPOMHLIMA U aBTOTPOHLIMK TPYM-
namm Oaktepuin ¢ noTpebneHuem

KMcrnopoa Bo3ayxa

AMMOHUIHBIN a30T

He 6onee 1 mr/n

Buonornyeckasa ounctka ¢

yaaneHuwem asorta *

YpaaneHue opraHu4eckux BELLECTB U
OKMCINEHUE aMMOHMITHOrO asoTa Ao
HUTPaATOB NyTeEM OGUOXMMUYECKOTO
OKMCINEHUS COOTBETCTBEHHO, reTepo-
TPOMHLIMA U aBTOTPOHBLIMKU TPYM-
namm 6Gaktepun ¢ noTpebneHmem
kucnopoga sosayxa. Buoxumuyeckoe
BOCCTaHOBMEHWE HUTPaTOB C MoO-
TpebneHmem OpraHM4eckux BELLECTB

CTOYHbIX BOA

BrKs

2-8

AMMOHWIHBIN a30T

He 6onee 1 mr/n

A30T HUTpaTOoB

5-12

A30T HUTPUTOB

0,1-0,3

Buonornyeckaa ounctka ¢
yaaneHnem asorta U Xu-

MWU4YECKUM

docchopa

yaaneHuem

Buonornyeckaa ounctka C yganeHu-
€M asoTa, ¢ ocaxgeHnem docaTos

3a cyeT JoOaBNeHNsa peareHToB

To >xe, uTo U npu
Buonornyeckon
OYUCTKE C yaaneHu-
eM asorTa.

Takke dpoccop
docaros

He 6onee 0,7

93




Moanpouecc

KpaTtkoe onucaHue

TexHonorn4yeckue nokasarenu, mr/n **

HaumeHoBaHue

Bo3mo)kHbIE NpakTu-
YeCKu JOCTUraemble

3HaYeHus, mr/n

Ounctka

CKMM yaganeHuem asota u

docchopa

¢ 6uonoruye-

YpaneHue opraHu4eckux BeELLECTB U
OKMCINEHUE aMMOHMIHOIO as3oTa Ao
HUTPaATOB nyTeM OGUOXUMUYECKOTO
OKMCINEHUS COOTBETCTBEHHO, reTepo-
TPOHLIMA U aBTOTPOPHLIMU TpYyN-
namm Oaktepun ¢ noTpebneHuem
kucnopoga Bosayxa. Buoxumuueckoe
BOCCTaHOBIIEHWE HUTPaTOB C MO-
TpebneHnem opraHM4eckux BELLECTB
CTOYHbIX BOA. Buoxumuueckoe no-
rnoweHne docdatoB reTepoTpod-
HbIMK BakTepuamMM, NoTpebnarLwmMm

JDKK

To xe, 4To 1 Npu
BGuonornyeckon
0YUCTKE C yaaneHu-
em asora.

Takke cocgop

¢ocpatos

He 6onee 1,0

Ouuctka ¢ 6Guonorude-
CKMUM yaaneHueMm asota u

XUMUKO-BUMONOrM4eckum

yaanexHueMm docdopa

YaaneHue opraHMYecKkux BELLECTB U
OKWUCMEeHWe aMMOHMIHOro asora Ao
HATpPaToOB NyteM OMOXUMUYECKOTO
OKWUCMEHUs COOTBETCTBEHHO, reTepo-
TPOHLIMA U aBTOTPOPHLIMU TpYyN-
namm Gaktepun ¢ noTpebneHuem
Kkucnopoga Bosayxa. buoxumuyeckoe
BOCCTQHOBMIEHWE HWUTPATOB C NO-
TpebneHmem OopraHu4eckux BeLLeCTB
CTOYHbIX BOA. Buoxumwuyeckoe no-
rnoweHue docdatos rerepoTpod-
HbIMK BakTepuamMmn, NnoTpebnaLwmmMmm
JDKK. JononHutenbHoe ocaxaeHue
dochatos 3a cyet gobasneHus pea-
reHToB

To e, 4To U npu
Buonornyeckon
04YUCTKEe C yaaneHu-
em asora.

Takke docgop

¢occpatos

He 6onee 0,5

* BCe NpoLecchl, ONUCaHHbIE B AAHHOW Ta6r|mu,e, nogpasymMmeBaroT, B TOM 4ucne, 40CTUXKEHNE noKasaTte-

nen NonNHowm 6GUONOrM4YECKON OYUCTKN.

** TeXHONOrMYECKU MOKasaTenb MO COAEPXKaHUIO B3BELLEHHbIX BELLECTB 3aBUCUT He OT noanpouecca

OMONOrMYecKon OYNCTKKM, a OT NoANPOLIECCa unopasaeneHus.

Bronormnyeckas ounctka nroboro Tmna obnagaeT CyLeCcTBeHHON 3pDEKTUBHOCTLIO B

OTHOLLUEHUW TAXKENbIX METAarnsmoB, a Takke cneu,vlcbmqecmx opraHn4eCckmnx 38Fpﬂ3H€HVII7I.

AKTMBHBIN 1N Buonornyecknx OC BkMOYaeT TpW COCTaBnAoWme — BUONOrMYECcKyHo,

opraHuyeckyto (BHe Bromacchl) U HEOPraHWYECKYO, Kaxaas U3 KOTOPbIX CMOcobHa CBsA3bl-
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BaTb MOHbI TSXKENbIX MeTannoB u3 BogHbIX cpel. MukpoopraHwaMel NOrnowaT MeTans bl B
OCHOBHOM MOBEPXHOCTLIO KIMETOK 3a CYET PU3NYECKOTO N XMMUYECKOro B3aUMOLENCTBUSI C
MOBEPXHOCTBIO MONMCaXapUAHOrO BUONOMMMEPHOrO rensd, OKPYXKatoLWero KneTku Bakrepui
akTmBHoro una. Takum obpasom, 3aaepXaHne THKENbIX METanmoB akTUBHbLIM UIIOM NMpounc-
XOAMWT B OCHOBHOM B pesynbTare npouecca copbumn. B ycnosusix 60nbLLIOro HencuepnaHHo-
ro pesepea OUONOrO-XMMMYECKON COPBLIMOHHOW CUCTEMbI @KTUBHOMO Uia OCTaTOuHYH He-
copOuMpOBaHHYHO KOHLIEHTPaLMIO BELLECTB ONPeAensoT ee PU3NKO-XMMUYECKME NapameTpsbl.

Hedrenpoayktel 1 CMAB yaansioTca akTUBHBIM MINOM C UCMOMNb30BaHWEM MHBIX Me-
XaHN3MOB, HEeXenu TsKemble MeTanmbl, NyTeM OUOXMMMUUECKOTO OKUCTIEHMS. YuuTbIBas He-
3HAUUTENBHYO Harpy3ky Mo 3TUM 3arps3HEHUSIM Ha aKTUBHBIA 1N, 3MEKTMBHOCTE UX yaa-
NEHNS HaxoAWUTCS Ha Mpejene BO3MOXHOCTEW OMOMNOrMYECKOM O4YMCTKW, T. €. AOCTUraeTcs
npepenbHas KOHUEHTpaums, KoTopas MOxeT ObiTb nomyyeHa B npouecce Buonornyeckom

OYUCTKN B AaHHbBIX YCNOBUAX.
Mopnpouecc Ne 7. Mogaua cxaroro Bo3agyxa

HasHaueHne — obecneveHve noanpouecca GUONOrMYECKON OYUCTKN HeobxoanMbIM
KONuM4ecTBOM Kucrnopoga. [Ans npoTekaHnsa BUOXMMNYECKMX NMPOLIECCOB B a3poTeHKax U 3a-
TOMNEHHbIX BMoUNLTPax, a Takke HEKOTOPbIX MPOLIECCOB AOOYUCTKM, KOHLUEHTpauvsa pac-
TBOPEHHOIO KUCIopoAa He A0IKHa BbiTb MEHee YyCTaHOBMEHHbBIX BENUYMH.

Ans obecneveHns GnopeakTopoB BGUONOIMYECKON OUYMNCTKN (A9POTEHKOB, 3aTOMNNEHHbIX
B1odMnNbTPOB) KMCNOPOAOM ANA NPOBEAEHUSA MPOLIECCOB OKUCIIEHWS 3arpsi3HEHUA MpyMe-
HVMbI pasfinyHble METOAbI: MHEBMAaTMYECKas], MexaHuJyeckas, CTpyHas aspaums 1 ap.

OpHako Ha nogaensoweM GonbLUMHCTBE cyllecTBytomx B Poccuiickon deaepauum
06BEKTOB UCMOMb3YeTCA MHEBMATUYECKas aspauus, nogpasymesarolas nogadvy cxaroro
BO3AyXa.

[ns nogaym Bo3gyxa Ha AHO COOPYKEHUN HeoBXxoauMo cxaTtb 6ornblume 06beMbl BO3-
Ayxa oo nsbbiTouHoro gasnenns 0,5-0,8 atm.

Tak kak nogada Bo3dyxa B adpOTEHKM SIBNAETCS OCHOBHOW CTaTber aHeproaartpar
npouecca o4vuctkn FCB, To Ba)kHOM 3ajaver AaHHOrO MOAMpoLecca sBngeTca nopada B
BuopeakTopbl ONTUManeHO HEOBX0AMMbIX 06BLEMOB BO3AyXa C Lienbio 3KOHOMUKN pacxogye-
MOW 3Hepru.

MepeyeHe Havbonee pacnpocTpaHeHHOro obopyAaoBaHUS ANS nojadn BO3jyxa B

a3pOTeHKN U 3aTonneHHble BrnonnbTpel NprBeaeH B Tabnuue 2.9.
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Tabnuuya 2.9 — NepeyeHs Hanbonee pacnpocTpaHEHHOro 060pyA0BaHUA 4N NOAauM BO3AyXa B

a3POTEHKM U 3aTonneHHble 61UoUNbLTPBbI

O6opyaoBaHue

KpaTkoe onucaHue

TexXHONOrMYeckne XxapakTepucTuku

LleHTpobexxHble  Hepery-
nupyembleé  KOMMPECCOPbI

(BO34yX0AYBKMW)

Bo3ayx, pa3roHseMblin nonatkamu pabode-
ro Komneca, ABWXETCA OT LEHTpa K BHELU-
Hemy kpato. MNMonagaa B gudpdysop, OH co-

37aeT B HEM AaBreHne

Bbicokuin KMA. Manasa BO3MOXHOCTb
perynupoBaHus. MNpPUMEHUMBbI Haum-

Hasa ¢ HeBonblunx OC

ayBku) 0ObLEMHOro aew-

cTBuA

BalOT, CKUMAIOT U NepeaaBUBaloT NopLum

BO3JyXa B HAMOPHbI BO3AYyX0BOA

LlenTpobexxHble  perynu- | [Ipou3BOAUTENBHOCTL BblLleonucaHHow | Boicokun KI[. BoO3MOXHOCTb pery-
pyemMble KOMMPECCOophbI | KOHCTPYKUMU PEerynupyeTcss npu NoCTOsH- | mMpoBaHua pacxoga Ao 40% ot
(BO34YX0AYBKM) HOM JaBneHun C MOMOLLbIO Hanpasnslo- | MakCMManbHOro npu HebGomnbLON no-
WMx annapatoB C ynpaensemMon reomeTt-|Tepe K.
puein Ha noToke Bo3ayxa (Ha BXode U Ha MPUMEHUMbI  HAUMHAs CO CPEAHMX
BbIX0AE) oc
Komnpeccopbl  (B03ayxo- | Bpawatowmeca napHele poTopbl 3axeatbl- | HeBbicokuin KIML. Bo3MOXHOCTb pe-

rynupoBaHua pacxoga Ao 40 % ot
MaKCMMarnbHOro npyu HebonbLUOW No-
Tepe KMa.

MpuMEHUMbI HayuMHas CO CBepxma-
neix OC. Wcnonb3oBaHue Ha OC
Bbillle GONbLUMX SKOHOMUYECKM He-

uenecoobpasHo

Mopgnpouecc Ne 8 OTaeneHue oUnILEHHOW BOAbI OT OMOMacChl, BbIHECEHHOWN U3

OuopeakTopa

lMocne okoHYaHMsA BUOXMMUYECKUX MPOLIECCOB OYMUCTKMN B a3pOTEHKE HEODBXOANMO OT-

AennTb OT akKTUBHOIro mna ouvumLleHHyr BoAY, U BEePHYTb OCHOBHYHO 4acCTb akTUBHOINoO uUna B

a’poTeHK obpaTHo.

Mocrne OKOHYaHWsI OYUCTKN B BMODUNBTPE OYMLLEHHAS BOAA COAEPKUT YacTuLbl BbIHE-

CEHHOW OTMepLUEN BUMOMNNEHKN, KOTOPYH HEOOXOAMMO OTAENUTL U HaNpaBnUTb Ha 0BpaboTKy.

Ana aTnx obeux uUenen MNPUMEHSIOT rPaBUTALMOHHOE wnopasgeneHune. lNepevyeHs

Hanbonee pacnpocTtpaHeHHOoro O60py,D,OBaHI/IF| Oona mnopaspeneHna npumeeaeH B Tabnu-

Le 2.10.
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Tabnuya 2.10 — MNepeyeHs Hanbonee pacnpocTpaHeHHoro o6opyA0BaHUA 4NA UnopasaeneHns

O6GopyaoBaHue

KpaTkoe onucaxue

TexHonoru4eckue

XapaKkTepPUCTUKU

A. ina otaenenunsa GuonneHku

BTOpUYHbIE OTCTOMHMKN

Mcnonb3yloTca BCe KOHCTPYKUUM OT-
CTOWHMKOB, OMUCaHHbIE ANA NOANpo-
yecca Ne 5

OcTaTouHoe coaepXXaHue B3BELUEH-
HbIX BELIECTB B OYULLEHHOW BOAE —
He 6onee 15 mr/n *

B. Ana
cmecu

pasaeneHus

UroBon

BTOpuYHbIE OTCTOMHMKM

Mcnonb3yloTca BCce KOHCTPYKUUM OT-
CTOWHMKOB, ONMUCaHHbIE AN NoAnpo-

yecca Ne 5.

OcraTtouHoe coaepxaHne B3BELUCH-
HbIX BELIECTB B OLIMLL[eHHOVI BoAe —

He 6onee 15 mr/n*.

MpuUMeHsieTCA NpakTUYEeCKU HA BCEX
ocC

CyLlecTBEHHOE OTNMYUE —  MOTYT
NPUMEHATBLCA KaK UMOCKPeObl, Tak u

nnococol

MpumevaHue:

1) Ha Heckonbkux OC IFCB nocenenuii Npou3soanTeNbHOCTbIO A0 1000 M/CyT NpUMeHsieTcss MeMbpaH-
HOe unopasaeneHue, peanu3yemoe C noMoLLblO BaKyyMHOW (DUAbTPALMUM OYMLLIEHHOW BOAbI Yepes yrbTpa-
unbTpaLnoHHble MemOpaHbl. Takke Ha HEeCKONbKUX 00bekTax NpUMeHAEeTcA (hnoTaumoHHoe unopasaene-
Hue (onucaHue nognpouecca dnorauum — cm. B nogpasaene 4.3.1.4, npumenutensHo k MNCB). OgHako aaH-
Hble 0 TaKux 06bekTax B xoAe paboTbl Ha CNPABOYHMKOM HE Gbinn NONyYeHbI

2) NnopasaeneHue B OTAENBHO PacnONOXEHHbIX BTOPUUYHbLIX OTCTOMHUKAX He ABNAETCA 00A3aTenbHbIM.
3TOT e NpouecC OCYLLECTBMSIOT B 30HAaX OTCTAMBAHMWSA, BCTPOEHHbIX B €A4WHbIN a3POTEHK-OTCTOMHUK, YTO
No3BONAET OTKA3aTbCH OT MCMONb30BaHUSA CUCTEM cOOpa OCEBLUETO Una, u, B psije Cny4aes, ero peumpkyns-
Lun. 3TOT NPUHLMMN UCMONBL3OBAH B PA3MUYHBLIX KOHCTPYKLIMAX KOMMAKTHBIX YCTAHOBOK. B COBPEMEHHbIX Tex-
HUYECKMX PELLUEHUSIX uropasgeneHme MHTEeHCUUUMPYETCsl 3a CYET UCNONb30BaHUS B3BELLEHHOTO Cros oce-
Jdawowero una. OaHako AaHHbIe 0 Takux 0OBLEKTax, IkcnnyaTupyemsix B Poccuiickon deaepauuu, B xoae pa-

6OTbl HaJ CNPABOYHWUKOM OTCYTCTBOBAIH.

Moanpouecc Ne 9 [loouncrka

MpuMeHseTca aNns NOBbLILEHUS KavYecTBa OYUCTKN CTOUHBLIX BOA rny6xe BO3MOXHO-
cTen BMoNorM4eckon OUMCTKM NO B3BELUEHHBbIM BelwecTBam, docdartam, BINK, aMmmoHnHOMY
asory.

Haunbonee pacnpocrpaHeHHoe oGopyAoBaHWE ANA AOOYUCTKM NPUMBELEHO B Tabnu-
ue 2.11.
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Tabnuya 2.11 — Hanbonee pacnpocrtpaHeHHoe obopyfoBaHUe ANs AOOUNCTKM

TexHonorn4yeckue nokasarenu, Mr/n

HOro marepuana. 3arpyska pereHe-
pupyetca (NnpoMmbiBaeTcs)) unb-
TPOBaHHON BOAOW MNEepPUOANYECKU
UM NOCTOAHHO (B 3aBUCUMOCTU OT
KOHCTPYKUUW).

Ha HOBbIX 06BbekTax Takke UCNonb-
3YI0T ANA CHWKEHUS KOHLEHTpauun
¢occopa ¢ aoGasneHuem pearen-
Ta nepea punbTpamm

Bo3amoxHble
O6opynoBaHue Kpatkoe onucaxue npaKTU4eckm
HaumeHoBaHue
AOoCTUraemble
3HA4YeHus, Mr/n
3epHuctble OunwieHHaa Boaa dunbTpyeTcs | BasewweHHble Be-
. He Gonee 5 mr/n
UnbTPSI yepes Cnon 3epHUCTOro 3arpysod- | Wwecrsa

docoop docha- |He Gonee 0,5 (npu  uc-

OnckoBble punbTpbl

OuuweHHana Boaa unbTpyeTca
M3HYTPU HaPYXy Yepes TOHKYIO CeT-
Ky, UMEIOLLYIO AYeilkn pasMepamMu
He MeHee 10 MMKPOH, HaTAHYTYIO
Ha aucku. Oucku NOCTOSAHHO npo-
MbIBaOTCA (PUNBLTPOBAHHOW BOAOW
noag Hanopom, npOMbIBHas BOAa
OTBOAUTCA.

Mcnonb3yoT Takke Ans CHWXEHUA
KOHUeHTpauun docdopa ¢ gobas-
neHueM peareHTta nepes unbTpa-

MU

Buodunbtpbl

OuuLyeHHasa Boga NpoxoauT yepes
€MKOCTb OunocunbTpa, 3anorfHeH-
HYIO 3arpy3kom, Ha KOTOPOM NpOuc-
X0AuT passutue GuonneHku. Em-
KOCTb MOXET ObITb HE3aTOMMEHHOW
M 3aToNfeHHON. [na HEeKOTOPbIX
KOHCTPYKUMIA  3aTonneHHoro 6uo-
dunbTpa Nepmogmyeckn NPOBOAAT
pereHepaumio MyTeM  YCUNEHHON

aspaumm

TOB NonNb30BaHUM peareHTa)
To xe To xe

BIMKs He Gonee 3 mr/n

A30T aMMOHWIiHbIA | He Gonee 1 mr/n

A30T HUTPUTOB He 6onee 0,1 mr/n
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TexHonornveckue nokasarenu, mr/n

Bo3moxHble
O6opynosanue Kparkoe onucanue npaKTUYecKm
HavnmenosaHue
Jocturaemble
3Ha4eHus, Mr/n
KoresnoHHo- OuulleHHas Boga npoxoaut 4yepes | BapeweHHble Be- | He 6onee 8 mr/n

OKUCTIUTENbHbIE (UMb~ | 29PUPYEMYIO EMKOCTb BUOGUNBLTPA, | LUECTBA

TPpb! 3aMONMHEHHYIO  3arpy3kow, KOTopas A30T aMMOHUIHbLIN | He Gonee 1 mr/n *
OIHOBPEMEHHO WCNOMb3yeTca Ans
3agepxaHua B3BELUEeHHbIX 4acTtuy
aKTMBHOIO wuna wun pasBuUTUA Buo-
nnexHkn. [llepuogmyeckn  punbTp
noABepralT pereHepaunu nytem

YCUNEHHON aspaLuu

Buonpyabl OunweHHasa Boga nogsepraetcs |BspelueHHble Be- |He G6onee 8 mr/n

JO0YNCTKKN ecTecTBeHHON 6uonormyeckon Aao- |wecrsa

O4YUCTKE B EMKOCTAX, pACCUYUTAHHbIX AMMOHUIAHBIN a30T | He 6onee 2 mr/n

Ha npe6b|BaHV|e B Té4eHne Kak Mu-

BIMKs He 6onee 5 mr/n
HUMYM HECKOSbKMX CYTOK. Aspauus

MOXeT ObITb ecTecTBeHHOW, nubo
MCKYCCTBEHHON. [pu ucnonb3oBa-
HUKM BUONPYAOB C BbICLLEW BOAHO
pacTUTENLHOCTbLIO 6OMbLUYIO POk B
OYMCTKE WrpaloT TaKke MpoLecehl

cunsTpauum n Guocopduun

*ToNbKO Npu nogade Ha (PUALTP YaCTUYHO HUTPUPMUMPOBAHHON BOAbI C COAEPKAHUEM aMMOHMINHOIO

asoTa He 6onee 3 mr/n.

MpvmeyaHne — Ha HeBoNbLLIOM KONMYECTBE OGBHEKTOB NMPUMEHSIIOTCSA Taloke Takue MeToabl
JOOUUCTKMN OT B3BELLEHHbIX BELLECTB, KaK YrbTpapunbTpaunoHHble MEMOPaHbI, AUCKOBbIE (3aXKUM-

Hble) MexaHuyeckue punbTpbl U ap. OfHaKO AaHHbIE O TakMX O6BbEKTax OTCYTCTBYIOT.

Mpwn skcnnyatauns 3epHUCTbIX PUNBTPOB BO3HWKAET LEnbIA pag TPYAHOPELLaEMbIX
nNpoBnem, K OCHOBHBIM U3 KOTOPbIX OTHOCATCH:

- HeobpaTnmasg (C MCnonbL3oBaHMeM OBbIYHBIX METOLOB MPOMbIBKM) KOMbMaTaums 3a-
rPY3KU,

- HegocTaTouHo addekTnBHaA paboTa APeHaKHbIX CUCTEM,

- MOTEeps 3arpy3ky Npu BOLO-BO3AYLUHOW MPOMbIBKE, KOrAa BOAA M BO3AyX MOAAKOTCA

OLHOBPEMEHHO.
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Mopnpouecc Ne 10. MpuroroBneHue u [o3MpoBaHue PacTBOPOB peareHToB

HeoGxoaum Ana nonyyYeHust U AO3MPOBaHUA B HYXXHOM KOMIMHYECTBE pPacTBOPOB pea-

FeHTOB, NPUMEeHAEMbIX ANA:

- MIHTEHCUMVKALMKW NEPBUYHOTO OCBETIIEHUS;

- yaanenus gocgopa,;

- MIHTEHCUMVKALWKW JLOOHNCTKY;

- 00e3BOXMBaHWA 0CaKa;

- o6e33apaxuBaHms.

OcHoeHoe obopyfoBaHue Ansi NPUrOTOBNEHNA U AO3UPOBaHNSA PacTBOPOB peareHToB

npveegeHo B Tabnmue 2.12.

Tabnuuya 2.12 — OcHoBHOe o6opyaoBaHMe 4N\ NPUroTOBMNEHUSA N A03UMPOBaHNA pacTBOpPOB

peareHToB

ObopyaoBaHue

KpaTtkoe onucaHue

TexHonoruveckue xapakTepucTukm

PacteopHble 6aku

LUMBaAHUA

EMKOCTb, OCHaLLEHHas CUCTEMON A03MPOBaHUA B

Hee TOBAPHOro peareHTa u cucTemon nepeme-

CooTBeTcTBYIOT NOoTpebHocTAM OC

Hacochbl-f03aTopsl
pacTBOPOB PEareHToB

4yucne XuMn4eckn arpeCcCmMBHbIX

Hacochl, o6ecneunsaiole TOUHOE perynmpoBa-
HUE HeGOMbLUMX PACXOAO0B PACTBOPOB, B TOM

CooTBeTCTBYIOT NOoTpebHocTAM OC

Noanpouecc Ne 11. OB6e33apaxvBaHMe OUMILLEHHOW BOAbI

Cnyxut Ans LOCTWKEHUA CaHWTapHO-TUrMeHUYeckux TpebosBaHun k cOpacbiBaeMol

BOLE MO COAEPKaHMIO MUKPOBMOMOrnyeckmnx 3arpsisHeHui. MNepeyeHb OCHOBHOro o6opyao-

BaHWA 4ns obe33apaxunBaHus npmeseaeH B Tabnuue 2.13

Tabnuya 2.13 — MNepeyeHb OCHOBHOro oGopyaoBaHua ans obessapaxvBaHus

O6opynoBaHue

KpaTtkoe onucaHue

TexHonornyeckne xapakrepucTuku

Ne 11A.
cucremsl
obessapaxmBaHus

XMOpom

COXXWXKEHHbIW XIOP, MCnapsisiCb B Xnoparo-
pe, nepexoAuT B XIOp-fa3 U Npu cMeLue-
HUU C YUCTOW BOAON OOpasyeT XIOPHYIO
BoAy. XnopHasi Boja nojaeTcs Ha CMecCu-
Tenb, r4e CMELUMBAETCS C O4YMLLEHHOW
cToqHOM Boaon. lMocne 3Toro BoAAa Bbl-

LEPKMBAETCA B KOHTAKTHOM pe3epByape

Heobxoaumoe obGessapaxusanune no Oak-
TepuanbHbIM nokasatensm. TOKCUYHOCTb
ofe33apaxxeHHON BOAbI (AexnopupoBaHue
B Poccuu He UCNonb3yeTca HU Ha OAHOM
obbekTe).

CoaepxaHue XnopopraHU4ecknx BELLECTB
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O6opyaoBaHue

KpaTkoe onucanue

TexHOonornyeckne XapakrepucTuLi

Ne 11B.

oGessapaxuBaHus

Cucremsl

rTMNOXNOpUTOM

HaTpus

MpuroToBreHHbIN U3 TOBAPHOrO peareHTa

nubo NOJYYEHHbIN B yCTaHOBKe-
anekTponu3epe u3 pacTeopa Xxnopuaa
HaTpus pacTBop rUNOXopuTa CMmeLuMBa-
erca ¢ Boaow B cmecutene. Mocne aroro
BOJA BbIAEPXUBAETCA B KOHTAKTHOM pe-

3epByape

Heobxoaumoe obGessapaxuBaHue no Oak-
TepuanbHbIM NOKa3aTensm.

Tokcu4HOCTL 0be33apakeHHON BOAbl (Tak
Kak AexnopuposaHue B Poccum
He UCMonb3yeTcsl HU Ha 0iHOM obbekTe).

CoaepxaHue XnopopraHu4ecknx BeLecTs

Ne 11B. OGe3s3apa-
XXuBaHuwe Yo- obny-

YeHuem

Boaga npoxoaut u4epe3 ycTaHOBKM Yo-
obe33apaxuBaHuA KaHaNbHOrO WNW anna-

paTtHOro Tuna

Ob6e33apaXuBaHue No BCEM nokasatensm,

BKNKOYas BUPYCbl W LUCTbI NATOrEHHbIX
NPOCTENLLINX.

OTCYTCTBUE TOKCUHHOCTU

Moanpouecc Ne 12 KoHUueHTpUpoBaHUe XUAKUX 0CaKOB

MN30bITOUHBIN aKTUBHBIM WM, NPEACTaBNAWMIA cODOM YacTb NOTOKA BO3BPATHOMO aK-
TUBHOIO UNAa, BbIMPY)XAEMOr0 U3 BTOPUHHBLIX OTCTOMHUKOB, MMEET CNULLKOM HU3KYHO KOHLEH-
Tpauuto (4-8 kr cyxoro BeLI.l,eCTBa/Ma). Ana ontumMusauum 6oNbLWINHCTBA NOCHEAYHLWMX Noa-
npoueccoB HEOOX0AMMO MOBLICUTL €ro KoHUeHTpaumto o 30-60 kr/m>.

B psge Bapuauuii TEXHOMNOMMKU YNNOTHEHWUIO NOABEPralT CMECb OcafKa NepBUYHbIX
OTCTOMHUKOB N M3BbITOYHOrO akTUBHOrO una. MIHoraa nenonb3yroT TEXHOMOMN C OTAENbHBIM
YMNOTHEHUEM 0Cafka NEPBUYHBLIX OTCTONHUKOB.

OcHoBHoe obopyfoBaHMe AN YNNOTHEHUS U CTYLLEHUS Ocafka npueeneHo B Tabnu-
ue 2.14.

Tabnuya 2.14 — OcHoBHOEe 060OpYyAOBaHNE ANSA YNNOTHEHUS U CTYLLEHUS ocafKa

ObopyaoBaHue KpaTtkoe onucaHue TexHONOrnYeckne xapakTepucTuku

13A. A3poBGHbie
crabunusaTtopbl

OTKpbITbIE EMKOCTM, KOHCTPYKTMBHO ro-|Pacnag opraHu4eckoro BelUecTBa 0Cajka

[oOHble aspoTeHkam (Ne 5B). Yactb opra- | He npesbiwaeT 20 % — 25 %.
HMYECKOro BELLECTBa CMECK 0CaaKoB (UK | Buicokoe sHepronoTpedneHue

TOMbKO  M3OBITOYHOFO  aKTUBHOTO  Mna)
OoKMCNAETCA B pe3ynbTare aspobHoro 6uo-
XUMWYECKOro npoLiecca, OCyLLEeCTBNAEeMOro

OakTepusMU aKTUBHOTO una
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ObopyaoeaHue

KpaTkoe onucaHue

TexHONornyeckue Xxapakre pucTUKu

136. MeTaHTeHKH

3akpbIThle emkocTM Ge3 AoCTyna BO34yxa,
nepeMelLMBaeMble Mewankamu (npeano-
YTUTENBHO) M Hacocamu. CoaepxxmMoe me-
TaHTEHKOB HarpesaloT MapoMm (pexe — B
TennoodbmeHHukax) ao 53 °C (tepmodunb-
HbI npouecc) o go 35 °C (vesocuns-
HbI Mnpouecc, B ABa pasa MeaNeHHee).
UacTb oOpraHMyeckoro BeLUecTBa CMecU
0CaJKOB pasnaraerc O CMeCcu MeTaHa u
yrnekucnoro rasa (6uora3d) B pesynbTtare
aHa9pobHOro BUOXMMMYECKOTO MpoLecca
(cOpakmBaHus), OCYLLECTBMSIEMOrO, B TOM

yucne, METAHOBbLIMU 6aKTepl/IFIMVI

Pacnaag  opraHu4eckoro
45 % — 48 %.

Bbixog ©Ouorasza okono 90011 Ha TOHHY

Bewiecrsa Ao

pacnaBLLerocsi OpraHM4ecKoro BeLlecTBa
ocagka.

OuyeHb HU3KKE 3aTpaTbl SMEKTPOSHEPTUN.
3aTpatbl TENnoBo 3Hepruu ao
160 I'Mx/1000 mM°> oGpabaTbiBaEMOro ocag-

Ka

MpumMevaHue: npuBeaeHHbIE NPOLECChl 06pPaboTKN XMAKUX 0CAAKOB — 3TO HE €4MHCTBEHHbIE CNOCOOLI X
crabunusauuun. 3T0T e adpekT AocTUraeTcss UCMONb30OBaHWEM MoAnpoLeccoB komnoctuposaHna (Ne 18) u

cywku (Ne 19). Moanpouecc cxmradna (Ne 21) NONHOCTLIO YCTPAHAET OpraHMyYecKkoe BeLLeCTBO ocagka.

Moanpouecc Ne 13. Ctabununsauuns Xnakux ocagkoB

PasnoxeHune nerkopasnaraeMbix OPraHMYeCKMX BELLECTB B a3pobHbIX Mnu aHaspob-

HbIX YCINOBMSIX, CHKEHWE 3anaxa npu nocneayrowen obpaboTke nnn ncnonb3osaHum, nony-

yeHue brorasa. OCHOBHOE o6opy,qosaHme ana CTa6I/1]'II/I38LI,VII/1 Xnaknx ocankoe npmeeneHoO B

Tabnuue 2.15.

Tabnuuya 2.15 — OcHoBHOE 06opyaoBaHUe Ansa cTabunusauyum Xuakux 0cagkos

O6opyaoBaHue

Kpatkoe onucaHune

TexHONOTNYECKNE XapakTePUCTUKU

13A. A3pobHble

crabunu3artopsbl

OTKpbLITbIE €MKOCTW, KOHCTPYKTUBHO [O-
Jo6Hble aspoteHkam (Ne 5B). Yactb opra-
HW4ECKOro BeLlecTBa CMecu 0Caakos (Mnu
TONbKO  M3OBLITOMHOrO  aKTMBHOMO  Una)
okucnseTcsa B pesynbrare aspobHOro 6mo-
XUMUYECKOTO NPOLEeCCa, OCYLLECTBNAEMOrO

6aKTepWiIMVI AKTUBHOro una

Pacnap opraHuyeckoro seujectsa ocagka

He npesbiwaeT 20 % — 25 %.

Bbicokoe aHepronotpetneHue (okono 1/2
noTpebHOCTU Ha MOMHYI GUONOrMYECKYIo

OYUCTKY)
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OGopyaoBaHue Kpatkoe onucanue TexHONOrnYeckue xapakre pucTuku

136. MeTaHTEHKHU 3akpbiThle emkocT 6e3 goctyna Bo3gyxa, (Pacnag opraHu4eckoro BellectBa Ao
nepemelLlMBaeMblie Mewwankamum (npeano- |45 % — 48 %.
YTUTENbLHO) M HacocaMu. CoaepxuMoe me- Bbixom 6uoraza okomo 900 N Ha TOHHY

TAHTEHKOB HarpesaioT napoM (pex® — B pacnasLUeroca opraHn4eckoro BeLlecTBa

TennoobmMeHHukax) Ao 53 °C (tepmocunsb- ocanka. ComepKaHMe MeTaHa — OKoJlo
HbIl npouecc), nubo ao 35 °C (me3zodunsb- 65%

HbI MpOLECC, B ABa pasa MeasieHHee).
OueHb HU3KME 3aTPaThbl ANEKTPOIHEPTUM.
YacTb OpraHM4eckoro BELLECTBA CMecu
0CaJKOB pa3naraeTcs 40 CMecu MeTaHa | 3aTpaTbl TENroBOW dHepPruu Ha noaorpes

3

yrnekucrnoro rasa (Guoras) B pesynmbrare [0CaAka ao 160 Mk/1000 M oGpabateisa-
aHadPOBHOTO  GUOXMUMMUECKOTO  Npoljecca | MOTo ocaaka (TepMOUAbHLI npouece

(cOpaxvBanmsi), ocyLiectensiemoro, B Tom|0€3 pekynepaumu). MoryT GbiTe Cokpalue-
uncne, METaHoBbIMM BaKTepUsIMM Hbl BNOTb A0 15-20% OT AAHHON BENWU4M-

Hbl, 3@ CYET UCMOMb30BaHUA PEKyNepaLmmn
Tenna, a TaKke Me30(UNLHOIO npouecca.
MO>XKET WCNOMNbL30BATLCA BTOPUYHOE TEnro
OT NOANPOLIECCOB CYLLKW, COXWUIaHWs, Kore-

Hepauuu (npu yTunusauum 6uora3sa).

MpumeyaHune — OBpaboTka XULKUX 0CAAKOB — 3TO HE €AMHCTBEHHBIN CNOCO0 ux cTabunusaumu. STOT xe
achbdhekT aocturaetcsa ucnonb3osaHuem noanpoueccos komnoctuposaHus (Ne 18) u cywku (Ne 19). Moanpo-

Lecc oxuradna (Ne 21) nonHOCTBIO YCTPaHAET OpraHM4eckoe BELLIECTBO 0cajkKa

Moanpouecc Ne 136-1. O6paboTka n yrunusaums 6uorasa

Brioras, BblgensoOWMNCA B NpoLecce aHaspobHOro copakmeaHus, NpPeacTaBnaeT co-
©01 TOMNMBO C SHEPreTUYECKON LIEHHOCTBIO NPUMEpPHO B 2/3 OT meTaHa (21-23 Kﬂ>|<IM3). Ero
yTnnusaums moxet obecneunts OC NCB ncToYHMKOM Tenna Ans NOKpbITUA BCEX TENNOBbIX
HYXXA (rMaBHOE — 3aTpaTt Ha NoAorpeB METaAHTEHKOB) NMOO HE MeHee NONOBMHbLI ANEKTPONO-
Tpebnenns Ha OC NCB n 6onbLuyto YacTb TENNOBLIX 3aTpar.

Mockonbky Bbixoh BuMorasa HeEpaBHOMEPEH, OH HY>KAAETCHA B YCPEAHEHUN Nepes yTu-
nmsauuen.

Bbvoras copgepxut B cebe psaag 3arpasHEHUA M BKMHOYEHUA, NOSTOMY HY)KAAETCH B
npeasapuTensHon obpaboTke nepes HEKOTOPLIMM Buaamm ytunuaaumm. B yactHocTn, nepeg
CKUraHWeM B ABUratensix BHyTPEHHErO cropaHusa HeobxoamMMo yaanuTb CEPOBOAOPO U CU-
nokcaHbl (KpeMHUMopraHmyeckme coeauHeHuns). MNMocnegHmne cnocobHbl NPY CKUraHWKU Bblae-

nATb 13 cebs okeua, KpEMHMS, HOPMUPYHOLLIUIA CTEKMOBUAHBIE OTMOXEHUS.
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OcHoBHoe obopyaoBaHve ana obpaboTkn 1 yTunusaumm Guorasa npveeneHo B 1ab-

nmue 2.16.

Tabnuuya 2.16 — OcHoBHOe o0b6opyaoBaHne ans 06paboTku 1 yTunusayum duorasa

O4YUCTKN OT CEPOBO-

Hynamu OOOralleHHOW >Kene3Hon pyabl.

Ob6opyaoBaHue KpaTkoe onucaHue TexHonorn4yeckue xapakTepucTukm
[na ycpeaHenunsa pacxoga
[asronbaepsol HeuspacxonoBaHHbIi Ha yCTaHOBKe YTU-| COOTBETCTBYHOT noTpebHocTam OC
nu3aumm 6uoras HakannMBaeTCa B EMKOCTH
nepeMeHHoro oobema
Ona o4uncrkm
DUnbTpPbI ana [ buoras nponyckalT depes punbTp € rpa- | APpdPeKkTUBHOCTL COOTBETCTBYET Tpebosa-

HUSIM Ans nocneaytowen ytunusauum 6uo-

OYUCTKN OT CUIOK-

CaHoB

TUBHBIM Yyrnem, copoupyloLMM CUNOKCaHBI.
CpaboTaHHbIN aKTUBHBLIA Yronb yAansawoT

KaK oTxoZ

aopoga CepoBoopoa, BCTyrnas B peakuuio, 3a-|rasa B ABUraTensix BHYTPEHHErO CropaHus.
JepxuBaeTcsa B BuAe cynbduaa xenesa.|Kak npasuno, He NPUMEHSIOT NpuU yTUMu-
CpabotaHHylo 3arpysky yaansioT Kak OT-|s3auuu B NapoBbIX KOTNAX
xoa

dUnbTpPbI ana [ buoras nponyckailT yepes punbTp € ak- | APPEKTUBHOCTL COOTBETCTBYET Tpebosa-

HUSIM 4ns nocneaytowen ytunusauum 6uo-
rasa B ABUraTensix BHyTPEHHErO CropaHus.
He npumeHsIloT npu yTunusauum B napo-

BbIX KOTNnax

Ona ytunusaumm

CneuunanbHble  na-

POBbI€ KOTNbl AnA
Buorasa (nMbo aAByx-

ropenoyHble KOTMbl)

Buoras cxuraetca B KOTENLHOW C nonyde-

HUEeM napa u rops4ver Boabl

Krpg 80 % — 85 %.
M3 noarotoBku Kk yrtunusauum TpeGyertcs

NUWb yaaneHne KoHgeHcara

YCTAHOBKM  KOreHe-

pauuMu Ha OCHOBe
aBuratenenm  BHYT-

PEeHHero CropaHusa

(ABC)

Buoras cxwuraetca B [OBC, nepeaawowmx
3HEPINI0 BneKTporeHeparopamM. Tenno oT
oxnaxaeHua OBC otBOAMTCA B BUAE napa

UM ropsyen Boabl

KMA no anektpoaHeprun okono 45 %, no
Tenny okono 40 %.

TpebyloT npeaBapuTENbHOW OYUCTKM OT
cepoBoZoOpoAa U CUNOKCAHOB (OMMCAHO

BbILLE)

Moanpouecc Ne 14. O6e33apaxuBaHue 0CagKkoB

HasHnaueHune: Obe3zapaxmBaHme XUOKNX 0CaAKoB OT BakTepui rpynmbl KULLEYHOW na-
NOYKM, NATOrEHHbIX MUKPOOPraHW3MOB, AerenbMUHTU3aUMS.
OcHoBHOe obopypoBaHne ans obessapaxmBaHUA OCagkoB MNpMBeAEeHO B Tabnu-

e 2.17. ObessapaxmBaHne 0CaAKoB CTOYHLIX BOA Takke obecrnedmBaeTcs Haanexawum
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nNpYMeHeHneM MoANPOLECCOB TEPMOMDUIBHOTO COPaXXMBaHNUA B METaHTEHKaX M KOMMOCTUPO-

BaHMs, a TakkKe JOCTaTO4YHbIM CPOKOM BbINIEXUBAHWA NPU peanusaumm nognpouecca 17.

Tabnuya 2.17 — OcHoBHOe 060opyaoBaHue Ansa obe3sapakMBaHWsa 0CaAKoB

TexHonoruyeckue
O6opynoBaHue Kpatkoe onucanue
XapaKTepuCTUKK

14A. PeareHTHoe obe33apaxwBaHue

Cuctema  fno3upoBaHuA | AnA 403MpOBaHNA peareHToB B XMAkUI oca- | B cnydae npumeHeHus peareHTa

peareHToB AOK MPUMEHRAIOT PAaCXOAHO-PACTBOPHYIO eM- | uHrMbutopa-ctuMmynaTopa obecne-
KOCTb peareHTa u A03UpPYIOLLMiA HAacoC UMBAETCA  TOMbKO  [AE3MHBa3uA
ocajka

14B6. Tepmuyeckoe obessapaxmpanue

YcraHoBka Tennosoro [ EMKoCTb Ana BbiaepkuBaHua npu temnepary- | O6ecneunBaeTr nonHoe ob6essapa-
o6ea3sapaxuBaHusa pe 65 °C — 70 °C He meHee 30 MUH >XXMAKOTO | )KMBAHME OCaKa

ocagka, C CUCTEMOW TennooOMEeHHUKOB
HarpeBa W pekynepauuu (Nnpu Noaorpese ro-
psYei BoAoOW) unu TONMbKO pekynepauuu (npu
Harpese nogayein napa)

Jinbo ycraHoBkm AanA  obGessapaxuBaHus

06e3BOXEHHbIX 0CaAKOB NapoM, unu uHdppa-

KpacHbIM 06nyyeHuem

Mopnpouecc Ne 15. YnnotHeHne ctabunuanpoBaHHbIX OCagKoB

HasHaueHue: B xoae cTabunuaaumMm XUAKUX OCafKoB MPOMCXOAWT pacnaj cylle-
CTBEHHOW YacTM OpraHNYECKOro BELLEeCTBa, YTO NMPUBOAUT K MOHWKEHUIO COAepKaHNs CyXoro
BelecTsa B ocagke. [Ans onTMmnsauum nocnegyowero 06e3soXmMBaHUs NPOBOAAT YNIOTHe-
Hue.

WUcnonbayeMoe oGopyaoBaHne UAEHTUYHO NpuMeHaeMoMy B nognpoliecce Ne 12.
Noanpouecc Ne 16. O6e3BoxuBaHue ocagka

HasHauenne: yganeHne ceobogHom Bnarm g0 OCTatovyHom BRaxHocTn 70 % — 85 %
NyTeM MOACYLUKA B €CTECTBEHHbIX YCMOBUSIX HA MMOBbLIX MMOL@AKax MMM MeXaHU4ecKoro
obe3BoXMBaHUA Ha annapartax MexaHundeckoro obespoxuBaHusl. OcHoeHoe obopyaoBaHue

Ans 06e3soXxMBaHUA 0cagka npueeaeHo B Tabnvue 2.18.
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Tabnuua 2.18 — OcHoBHOe o6opyoBaHNE Ansi 06€3BOXMBAaHMA 0Cafka

ObopyaosaHue

KpaTtkoe onucaHue

TexHonornyeckue

XapaKTepUCTUKN

16A. Annaparbl

XXuakuit ocagok obpabaTbiBaloT peareHtamu (B no-

MoTpe6nexHue cnokynaHTa

Ne 166 AngA yckopeHusa paccroeHna Ha nnowlagake
0cafokK nepea HanueoM o6pabaTbiBalOT KATUOHHBIM
PrIOKYNSAHTOM. 3TO MHOTOKPaTHO YCKOPSAET OTAEeNeHne
CINWBHOI BOAbI U NocneayoLlee noacylunBaHme ocaa-

Ka

MeXaHU4eCcKoro OaBrALLEM YNCIIE CNYYaeB — OPraHNYecKUMmn no- | onpeaenseTca ero CBONCTBamMm

06e3BOXVNBaHUA KynsHTamu). B pesynbTaTe HapyLeHus KONMOMAHOW | M TUNOM 06E3BOXUBAIOLLETO
CTPYKTYpbI YacTul, ocajka Bblaenserca csobogHasn o6opynoBaHMA U U3MEHAETCA B
Boga. OHa oTaenseTcs noa AasneHnemM (B NEHTOYHbIX | AnanasoHe 3-9 Kr/T Cyxoro Be-
UM KamepHbIX PunbTp-Npeccax, MMBO LUHEKOBbLIX wecrea.
npeccax) unu B LEHTPOGEKHOM none (B ueHTpudy- CopepaHme Cyxoro BetecTsa
rax). O6pasyrowmica punbTtp (pyraTt) OTBOAUTCH. B 0GE3BOXEHHOM 0CAAKE TAKKe
Mpouecc 06e3BOXMBAHUA MOXET ObiTb NEpuoOaUYe- 3aBUCHT OT TNA M CBONCTE
CKMM (kaMepHble PUNbTP-NPECCHI) UMK HENPEPLIBHLIM ocazka, a Takke Tna 060pyao-
(Bce ocTanbHble TUMNbl 060PYAOBaHUS) BaHus. MpaKTUYECKUil AMANa3oH

cocrasnsaeT 18 % — 30 %

166. nosble Xuakuii ocagok HanuBalT B HernybGokue eMkocTH (kak | CoaepxaHue Cyxoro BewecTsa

nnowaaku npasuno, 6eTOHHbIE, NGO 3EMMSAHLIE) — UNOBbLIE B 06€3B0OXX€HHOM 0cajke 3aBu-
nnowagaku, o6opynoBaHHbIE CUCTEMOI ANs 0TBOAA CUT B OCHOBHOM OT cobnioaeHus
CNUBHOI BOAbI. [Mocne paccnoeHns ocagka oTaAenuB- | pernameHTHbIX Npoueayp u
LLUYOCS CNUBHYIO BOAY yaansaoT Ha OC MCB Ha ouncT- | Harpy3ku Ha nnowaaku. MNpak-
Ky. Mocne oTBOAA BOAbI 0OCaA0K NoAckIxaeT (nmbo TUYECKUN AMana3soH COCTaBnseT
BbIMOpaXXMBaeTca) No4 AeNCTBUEM KNUMATUYECKUX 25% —40%
akTopos. BopoweHue, a 3atem BypToBaHue yckopsi-
0T 3TOT NpoLecc

16B Mpu npoBeaeHMKn noagnpoLecca aHanormM4Ho CoaepxaHne Cyxoro BeLecTsa

B 00€3BOXXEHHOM Ocagke —
30% —40 %

Moanpouecc Ne 17. lononHuTenbHaa BblaepkKa B €CTECTBEHHbIX YCIOBUSAX

0CaaKoB, NOACYWEeHHbIX HAa UINMOBbLIX Nowaakax nnn MexaHn4yecku-

00e3BOXEeHHbIX

HasHauyeHne: MoAroToBKa 0CaAKoB K AarnbHEeMLLEMY UCMONb30BAHUIO B KAYECTBE opra-

HUYECKMX yAOBPEeHWA, MOYBOrPYHTOB, PeKkynbTUBaHTa 1 T. 4. B npouecce BbIAEpXKM B Tede-

HUe HEeCKONbKUX NeT AOoCTUraeTca ononHuTernbHoOe nocylinBaHue, BbIMOpaXKuBaHue, Cra-

Bunusauma U MUHepanm3aumns OpraHMYecknx BelecTs, obes3apaxmBaHne 3a CHET pPas3BuUTUS
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€CTeCTBEHHbIX Mukpobuonornyecknx npoueccos. MNMoanpouyecc uenecoobpaseH, ecnn B Tex-
HOMNOrMYECKON Cxeme A0 0De3BOXMBaHUS He UCMONb3yeTcsl TepModuneHoe cbpaxueaHue,
nmbo nocne 06e3BOXMBAHMS HE NPUMEHSIETCA KOMNOCTUPOoBaHMe. CoopyXeHnsa ANs AoMor-

HUTENBHON BbIAEPXKKN 00Ee3BOXKEHHBLIX OCAIKOB B €CTECTBEHHbIX YCNOBUSAX OnMcaHbl B Tab-

nvue 2.19.

Tabnuua 2.19 — CoopyxeHus AN AOMNOSHUTENbHOW BblAepXXk 06€3BOXEHHbIX OCaAKOB B

€CTeCTBEeHHbIX yCrnoBUax

Ob6opyaoBaHue

KpaTtkoe onucaHue

TexHonoru4eckue

XapaKkTEePUCTUKK

CyLUECTBYIOLLME WUIOBbIE

nnowaaku Unu cneuu-
anbHbIE nnowaaku cra-
Gunusaumm u o6essapa-
AHMBaHuUsA 0CagkoB Ha UC-

KyCCTBEHHOM OCHOBAHUU

Ocaaku, NOACYWEHHbIE HA WIOBLIX NNO-
wagkax ao Bnaxdoctu npumepHo 80 %
NPOAOSMKAIOT HaxXOAUTLCA HA  WNOBbLIX
nnow@aakax Ana aanbHenwen oobpabor-
kM. Ocagku nocne mexaHuveckoro obes-
BOXXMBaHWUA TPAHCNOPTUPYIOTCSI U BbLIFPY-
XaloTCA Ha UNOBbIE NMOLAAKM UMK Cneum-
anbHble NAoWwaaku Ana AanbHenwen ao-

06paboTku.

Ona wHTeHcudukauum npouecca aoobpa-
GOTKM C Uenbi0 CHUXKEHUS BMAXKHOCTU, MU-

Hepanusaumy, ofessapamBaHus NpPom3-

Mpu BbIAEPXKKE BNAXHOCTL CHUXKAET-
cs ao 65 % — 40 % n meHee; 30nb-
HOCTb yBenuuusaetca A0 40 % —
55 %. Ocapok npeBpawaeTcs B pac-
CbINYaTylo Maccy ¢ 3eMnUCTLIM 3ana-

XOM.

BblaepxxaHHbIi 0CafoK B 3aBUCUMO-
CTU OT AOCTUTHYTbIX CBOWCTB MOXET
ObITb UCNONB30BaH B Ka4yecTse opra-
HUYECKUX yaoOpeHun NOYBOTrPYHTOB
N PEKYNbTUBAHTOB ANA TEXHUYECKON

peKynbTUBALMK HAPYLUEHHbIX 3eMerb

BOASIT BOPOLUEHWE U JanbHenwee GypTo-
BaHWe. Bblaepkka MOXET OCYLLECTBNATLCA
oT 2-3 80 5 net n 6onee, Yem gnuTensLHee
BblAEPXKKA, TEM BbILLE CTEMEHb MUHEPAnu-
3aUun M 3aMEeTHEE CHKEHUE MacChl 0caa-
Ka

Moanpouecc Ne 18. KomnocTtupoBaHmne ocagkoB

HasHauyeHve: NoAroToBka 0CaAKOB K AanbHENLWEMY UCTIONb30BaHMIO B Ka4eCcTBe opra-
HUyeckoro yaobpeHus. Mpu KOMNOCTUPOBaHWUU AOCTUraeTCca crabunusaumns n rymudurkaums
OpraHNYecKnX BeLLeCcTB, o6e33apaxunBaHme, CHKEHNE BNAXKHOCTU (He MeHee, Yem ao 50%)
M Maccbl ocajka, yrydleHue OU3nKo-MeXaHNYeCKUX CBOWCTB KOMMOCTUPYEMOW Macchbl U
obecneunBaeTcs TOBapHLIA BUA,

MpyMeHsIIoT pasnuyHblie BapnaHTbl TEXHONOMMIA KOMMNOCTUPOBaHWUS:

- BypToBOE KOMMOCTUPOBaHWe (Hanbonee 4acTo NPUMEHMMO);

- TOHHENbHOE KOMMOCTUPOBaHWE C MPUHYAUTENBHOMN Nofayen Bo3ayxa v ap.
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TexHonorna GypToBOro KOMMOCTUPOBaHWS OCYLLIECTBMSIETCS MyTEM CMELLEHNUs 0caaka
W HanonHuTens, GypToBaHWs W BOpOLLEHWS BypTOB HEMOCPEACTBEHHO Ha MoLlanke C uc-

Monb30BaHMEM MOrPY304HO-PA3rPy304HON TEXHUKU UM CNeLnannanpoBaHHON TEXHUKU.
Mopnpouecc Ne 19. NMpou3soacTBO NOYBOrPYHTOB U3 ocaaka

HasHaueHe: nonyyeHne Ha OCHOBE 0CafKa NOYBOrPYHTOB, PEKYNbTUBAHTOB.

Ocagku, NOACYLLEHHbIe Ha WUIOBbIX MIoLLafKax, MexaHU4Yeckn 06e3BOXKeHHbIe, a Tak-
K€ Mocne AOMOMHUTENBHON BbIGEPXKKM, UM KOMMOCT CMELLMBAIOT C HEMMOLOPOAHBIM MPyH-
TOM, MEcKoM, TOpdOoM, pasnuuHbiMM Aobaskamu. lMony4eHHyl0 CMecb MpPOMyCcKalT Yepes
BUGPOrPOXOT UNK Lpyrve YCTPOWUCTBA ANA cenapauyy U OTAENEHUA KPYMHbIX BKIOYEHWI.

Monyyaemble TEXHOMOMMYECKVNE XapaKTEPUCTUKU BTOPWUYHOW NPOAYKLMW COOTBET-

CTBYIOT 3a@HHOW peLenType NOYBOrpyHTa.
Noanpouecc Ne 20. TepMuyeckan cywka ocagka

HasHaueHne: CHwkeHne BnaxHOCTN ocagka Ao 8 % — 35 %, cokpalyeHue maccbl no
CpaBHEHMIO ¢ 06e3BOXEHHBIM 0CaakoM NPUMEPHO B 4 pasa, cTtabunusauusa ocagka, obessa-
paxvBaHune, obecrneveHne ero u cbiny4ecTn. MNoaroToBka ocagka K AganbHEULWeMy UCNomb30-
BaHMWIO B KAYeCTBE opraHn4yeckoro yaoopeHns, 6uotonnmuesa nnm NpoBeLEHNIO AanbHENLLIEro
npoLiecca KOHBEPCUMU OpraHMYecKkoro BellecTBa B razoobpasHoe Tonnmeo (MMponus 1 ap.).

MepeueHs ocHoBHOrO 060pyAOBaHUA AN TEPMUYECKONW CyLLKK NpyBeaeH B Tabnuue 2.20.

Tabnuua 2.20 — MNepeyeHb OCHOBHOrO 060PYAOBaHUS ANA TEPMUYECKON CYLLIKN

TexHONOrn4eckne xapakTepucTukm
O6opyaoBaHue Kpatkoe onucanue

HawmeHoBaHue Ea. nam. 3HaueHue

YCTaHOBKM  KOHBEk- | CYLLKY OCYLLECTBMSIOT 3a CYET Heno- | OcTatovHaa Bnax- | % 8-35*

TUBHOrO TUna (mpsi- Cpe,qCTBeHHOVI nogadvyu AbIMOBLIX Ta- [ HOCTb

Masi CyLLKa) 30B OT CXATAHUA TOM/MBA B CYLIMIb- | YaenuHoe  oHepro- | kbkkr | 3300—3800
HbIil annapat. OTX0AsAWME rasbl MOA- | noTpebneHue BbiNa-
BEPralT JOXWUTY UMM TLLATENbHOM peHHOI
ouncTke BOALI
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O6opyaoBaHue

KpaTtkoe onucaHue

TexHOnornyeckue xapaktTepucTuKku

HaumeHoBaHue

En. nam.

3HayeHue

YCTaHOBKM  KOHAYK-
TuBHOro THMnNa (He-

npAMas cyLuka)

CylWKy OCYLWECTBASIIOT 3a nepejadvy
TEenna OT HarpeToro TEMNOHOCUTENS

(TepmomMacno, neperperas Boaa) ue-

OcraTtovyHas BRax-

HOCTb

%

8-35

YpaenoHoe aHepro-

KIi/kr

3550—4000 **

pe3 CTeHku K ocaaky. TennoHocuTens

notpebnexue BbINa-

HarpeBaloT MOCPeCTBOM CXKUraHusi PEHHOI

Tonnuea. [ina xopoluein Tenmnonepe- BOAbI
Aaun cywunbHbii GapabaH Bpalua-

eTCcA

KomOuHmpoBaHHbie | CylLlLKY OCYLLECTBNSIIOT 3a CYET Heno- HeT aaHHbIX

YCTaHOBKM CPeACTBEHHOW NOAAYM AbIMOBbLIX ra-
30B OT CKMraHusi TONnMBa U 3a cuyer
nepejauu Tenna OT HarpeToro Ten-
noHocuTenst (TepMoMacro, neperpe-

Tasi BOAA) Yepe3 CTEHKU CYLUUITbHOIO

HbapabaHa

* BepxHee 3HaYeHne — Ansi NPUMEHEHMUSI YaCTUYHOH TEPMOCYLLIKM.
** HenpsiMasi CyLKa B HEKOTOPbLIX BapUaHTaX TEXHOMOMMIA NO3BONSET OCYLLECTBIISATL PEKYNEPALMIO SHEP-

rMn UCNApPEeHHON BNaru; B 3TUX crnyvasix aHepronotpednexue cHmkaerca A0 2300 k[px/Kr BbINAPEHHOW BOABI.

Moanpouecc Ne 21 CxuraHue ocagka (TepmoyTunusauus)

HasHayeHune: MakcnmarbHOe CokpalleHne obbema ocafka MyTeEM OKUCNEHUA BCEW
OpraHN4YecKon 4YacTui ocagka, nonyveHne TENOBON SHEPrUN.

B Poccun B HacTosiLLee BpeMsi UCMONb3YOT YCTAHOBKM CKUraHUSA B NCEBAOOKMKEH-
HOM CIoe necka (M3BeCTeH elle Uenbii psf BapuaHToB peanusaumm nognpoLlecca CKuraHus
n npuMmeHsiemoro obopyaosannsi, Ho ansa ocagka FCB OHM Moka He Hawnn NpUMeEHeHUs B
OTEYEeCTBEHHOW NpaKTuKe).

Ocapok cxkuraeTcsi B ropsiyem Crioe necka, KoTopblI NCEBAOOKMKAETCSA NOCTYNatOLLMM
B 30HY ropeHusi Bosgyxom. Ocafok B NpoLecce ncesaookmkeHnss aphekTMBHO CMeLLImMBaeT-
Csl C NeckoM, Boga ObICTPO UCNAPSIETCS, a OpPraHNYecKoe BELLLECTBO OKucnseTcs. B BepxHeln
YacTu neun, ceoBOOHOM OT KUNSALLEro Crosi, NMPOUCXOAUT A0OKUCHEHNe B ra3oson ¢ase. [o-
nyYeHHas B peayfbTaTe CKUraHus 3ona ynaBnmMBaeTCs Ha dneKkTpodunbTpax, a AbIMOBbIE
rasbl OYULLAIOTCA MOKPOW (LLENMOYHBbIM peareHTOM) UM Cyxol (pykaBHble OUNbTPbI) raso-
OYMCTKON.

MoTtpebHoCcTb NoagnpoLecca BO BHELLHMX SHEPropecypcax u ero BennymMHa 3aBuUCHT OT

copepxXaHna Cyxoro seLllecrtsa 1 opraHnkn B ICXOAHOM ocCajke.
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CopepxaHve opraHM4Yeckoro BeLLecTBa B 30/1€ ABMNSETCH BaXHOW TEXHOMNOrMYECKon

XapaKTePUCTMKON U HE AOIMKHO npeBbiwaTh 5 %.

[aneko He BCe OMMCaHHbIe BbILLE MOANPOLIECCHI OKasbIiBaKT HEMOCPEACTBEHHOE BO3-
JencTBMe Ha aMmcenn. YacTb M3 HUX BRUSIET Ha HagexHocTe pabotel OC, ux pecypco- u
aHepronoTpebnerHme, SKOHOMUYECKNE NOKa3aTenu.

B yactn rpynnbl NognpoLeccoB OYUCTKM CTOYHBLIX BOA HEMOCPEACTBEHHOE BO3AEW-
CTBME Ha 3MUCCUIO 3arpasHAIOLNX BELLECTB B BOAHblIE OObLEKThbI OKasbiBaKOT crneayrolime
nognpoueccol Ne 6, 8, 9, 11. B yactu rpynnbl nognpouecco 06paboTkn ocagka Ha aMUCCUm
B BMAE O0ObemMa MoTeHUManbHbIX OTXOLOB M UX CBOWCTB OKasblBaloT BO3LEWNCTBUE MOAMPO-
Leccbl N2 13, 16, 17, 18, 19.

Ans ynobcTBa gansHeNWero aHanmsa JaHHbIM NoANpoLeccamM NpUCBOEHbI YCINOBHbIE

o6o3HauveHus (cm. Tabnmuy 2.21).

Tabnuya 2.21 — YcnosHble 0603Ha4YeHUs NognpoLeccos

YcnosHoe 0603Ha-
HaumeHoBaHue Tuna nognpouecca
YyeHune
Bbuonozuyeckas oyucmka
MonHas Guonoruyeckasa o4yncrka BO
MonHasa Gruonornyeckas o4UCTKa C HUTpUMUKaLmei BH
Buonoruyeckas o4ucTka ¢ yganeHuem azota METOAOM HUTpPU-AeHUTpudukaumum BHAO
Buonoruyeckas ouuctka ¢ yaaneHuem asota u poccopa (06006LeHHOE onpeaenexme) BHO®
Buonoruyeckaa o4yucTka ¢ yaaneHuem asota M XMMUYECKUM yaaneHuem gocdopa BHOX®
Ouunctka ¢ buonornyeckum yaaneHnem asora u docgopa BHOB®
Ounctka ¢ Buonormyeckum yaaneHuem asota M OUONOro-XMMUYECKUM yAaaneHuem BHOBX®
docdopa
Jooyucmka
3EPHUCTbIE N AUCKOBbIE DUNLTPLI/C peareHTamu /PP
BuodpunbTpbl B
Buonpyabl B
Obe3s3apaxusaHue

XnopoMm uUnm runoxsopuTom HKXnlX
[exnopupoBaHue nocne xnopupoBaHusi X
Yo Yo
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HaumeHoBaHue Tuna nognpouecca

YcnoBHoe 0603Ha-

YeHune
Obpabomka ocadka

A3pobHan crabunusauus AC
AHaapobHoe (MeTaHoBOe) cOpaXxuBaHue MC
YnnoTHeHue 1 Cyuika Ha UNOBbIX MoLaaKax umn
CryLieHve u Cyllka Ha UNoBbIX NNoLaakax ¢ (hrokynsaHTOM nne
KomnoctuposaHue 06e3B0OXEHHOIO ocajka KO
TepMu4yeckan CyLuka TC
CxxuraHue CX

Pe3yanaTb| aHanmaa AgaHHbIX NONYy4YeHHbIX aHKET MO NPUMEHEHU0 OCHOBHbLIX TEXHO-

normii Ha OC I'CB npuBeaeHbl B Tabnuue 2.22.

Tabnuya 2.22 — Pe3synbTarbl aHanusa gaHHbIX NOMYyYeHHbIX aHKET MO NPUMEHEHUIO OCHOBHbIX TEXHO-

norun Ha OC I'CB

Dona ana rpynn OC ¢ pasnuyHoii MM, % *

MokasaTenu Gonee 300 100-300 meHee 100 B LIENOM 0 BCEM
ThIC. M/CyT ThiC. M/CyT ThIC. M/CyT rpynnam
Obuee KONMUYECTBO 0OBLEKTOB, MO
20 en. 30 en. 150 en. Bcero 200 ea.

KOTOPBLIM YYTEHbI JaHHbIE
OBGbeKTbl C COOpyXeHusimu Buo-

100 96,7 100 99,5
NOrMYecKom O4YUCTKU
B TOoM uncne o6bekTbl, HA KOTO-
peix  Guonormyeckas  04MCTKa 100 100 95,6 96,7
OCYLLIECTBIIAIETCA B a3poTeHKax
B TOoM uncne o6bekTbl, HA KOTO-
pbix  Guonormyeckass  ouucrka 0 0 44* 3,3
ocyLlecTBnsAeTcs B GuodunbTpax
OObEeKTbl, HA KOTOPbLIX MPUMEHS-
eTCcA yaaneHue asorta (TEXHOO- 20 16 14 15
rMA HUTPU- AeHUTpUdpmkaymmn)
OObEeKTbl, HA KOTOPbLIX MPUMEHSI-

10 10 8 8,5
eTca gepocarauums
OBGbeKTbI, UMEIKOLME JO0UNCTKY 20 29 31 29,6
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Hona ana rpynn OC ¢ pasnuudon NN, % *

BaHue ocagka

Moka3zaTenu Gonee 300 100-300 MeHee 100 | B LIENIOM NO BCEM
TbIC. M°/CyT TbIC. M/CYT ThiC. M/CyT rpynnam

OOBLEeKTbl, Ha KOTOPbIX OCYLLECTB-

25 30 18 20,5
naetca Yo-ob6e3zapaxuBaHue
O6bekThl, UMmelowme obessapa-

35 32 28 29,3
>KMBaAHUE XITIOPOM
OObLEeKTLl, HA KOTOPbIX OCYLLECTB-
naetca obe3sapaxuBaHue runo- 30 22 24 243
XINOPUTOM HaTpus
O6beKTbl, Ha KOTOPbIX OCYLLECTB-
naetca obes3apaxuBaHue He- 0 0 4 3,0
XNOPHLIM peareHToM
ObbeKThl, Ha KOTOpPbIX
He npousBoauTCs obe3sapaxuBa- 10 16 26 22,9
Hue
O6beKTbl, HA KOTOPbIX OCYLLECTB-

20 16 24 22,4
naetcs aspobHas crabunusauusn
OOGbeKTbl, Ha KOTOPbIX OCYLLECTB-
naetcs aHaspobHoe cHpaxuBa- 35 13 8 11,5
Hue
OBbekTbl, HA KOTOPbLIX OCYLLECTB-
NAETCA MexXaHu4eckoe o0be3BOXu- 80 71 31 41,9

y4eTOM AONM KaXKaoii u3 TexHonoruii B o6uieM oobeme o6pabaTbiBaeMbIX CTOYHbLIX BOA.

*Mpu MCNONBb30BaAHNMM HECKOMBKMX anbTEPHATUBHbBIX TEXHOMOTMI HA 06BbEKTE OH YUMTHLIBANCA B aHanu3e ¢

MpogenaHHbIM aHanM3 oObLEKTOB, MO KOTOPbIM ObINMN 3aMoNHEHBI aHKETLI, NO3BONAET

caenars cnegyrowme BbiBOAbI:

- Ha BCEX, KPOME OfHOro, oBbeKTax, 3KCrNyaTUPYKTCH COOPYXEHUS G1MONorndYeckomn

OYUCTKM;

- BCEro 6 13 HUX peanusoBaHbl N0 TEXHOMNOrMKM BMOUNBLTPOB, NPUYEM BCE NO YyCTa-

peBwen TexHonorn (webeHouHasa 3arpyska). o AaHHbIM YNEHOB TeXHM4Yeckon pabouei

rpynnbl, HA2 OC MeHbLUEe NPON3BOAUTENBHOCTU (HE OTHOCALUMXCA K |- kaTeropun) aaHHas

TEXHOMOrA NpescTaBneHa CyLeCTBEHHO LMpPE;
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- MeHee 10 % M3 HUX MUCMONB3YIT COBPEMEHHbIE TEXHOMOrMK, obecneuvearowme yaa-
neHue asoTa u ocdopa. TeHaeHUMA K yBENMYEHUIO 3TOW fonn ¢ yeenudenmem [l ecTb, Ho
He npuHUMNuansHas,

- okorno 30 % OOBLEKTOB MMEIOT COOPYXEHUS OOUMCTKU OT B3BELUEHHbIX BELLECTB, OA-
HaKO COrfacHo aHanuay aHkeT (pasgen) 3pdekTUBHOCTL NOAABMAOLLEro 60MbLUNMHCTBA 3TUX
COOPYKEHUN OYEHb HU3KAS,

- akonornyeckn GesonacHoe Yd-obesszapaxuBaHve onepexaeT B CBOEM pasBUTUM
TexHonornu ynaneHusi asota u docdopa, gocturHys 20 % ot obwero konuyecTsa o6vek-
TOB;

- HanbonbLUMIA NPOrpPecc AOCTUIHYT B Nepexoae Ha MexaHndeckoe o6e3poXxnsaHne —
€ro npuUMeHsIoT cabille 40 % Bcex 06bekToB 1 75 % OC ¢ MM cabiwe 100 Tic. MY/cyT (oa-
Hako, crnegyeT OTMETUTb, YTO faHHas CTaTUCTMKA HE COAEPXKUT MHPOpMAaLMU O CTENEHU pe-
anusauum MexaHM4eckoro 06e3BOXNBaHNSA);

- crabunusauma ocagka (aHaspobHoe cOpaxmBaHne v aspobHas crabunuaaums) uc-
none3yeTcs Bcero Ha 1/3 o6bekToB, Npu 3TOM Ha 2/3 OT 3TOr0 KONMWYECTBa NMPUMMEHAETCA
ManoadeKTUBHBIA 1 3HEProemMkun MeTop aspobHon crabunusaumn. Ha GonbwwmHcTBE
O0OBLEKTOB COOPYKEHUSI aHa3POBHOro COPaKMBAHUA WUCMOSMb3YIOTCA HEe3(dPEKTUBHO Unn
He 3KCnIyaTpyroTCS.

Hu Ha ogHOM 13 06bEKTOB, MO KOTOPbIM ObINMW NPUCHAaHbI AHKETBI, HE MPUMEHRATCH
cneymnanbHble TexHonormm ouncTkn MCB oT TeXHOreHHbIX 3arpsis3HeHUN (TSKEnNbIX MeTansos,
CIMAB, HedTenpoaykToB, deHonos). Takke, No AaHHLIM 3KcnepToB — dneHoB TPIT, oTcyT-
cTByeT uHdopmMaumsa 06 MCNonNb3oBaHWN TakMx TEXHONOMIA Ha apyrux obbekTax. To xe ca-
MO€E OTHOCUTCS K PacTBOPEHHLIM MUHEparnbHbIM 3arpsasHeHusM (xnopuabl, cynbdartsl, 06-
Lasi MMHepanmsauus).

Mo paHHbIM 3KCrepToB, BONBLUNMHCTBO NPOEKTOB, paspaboTaHHbIX 3a nocrneaHne 15—
20 neT, coaepxaT MHMOPMaLMO O TOM, YTO OHU NpeaycmaTpusatoT ounctky CB po tpebo-
BaHW pblboxosancTBeHHbIX MAK. OpHako aTa MHdopMauus He UMeEeT OTHOLLEHUS K pearnb-
HbIM BO3MOXHOCTAM MPUHSATBIX B NPOEKTax TEXHUYECKUX PELLEHUN U SBNSETCS NULWb OAHUM
n3 HeraTuMBHbIX nocneacTeuin npeabaBneHus Hepeanuayembix  TpebosaHum
(cm. pasgen 1.2.3). Kak nokasaHo B pasgene 3, dakTbl BbINOMHEHWA TpeboBaHUA pbiboxo-
sancTBeHHbIX MOK (He no HeckonbkM nokasarTensaM, a no BCeMy NepPeYH KOHTPONMMPYEMbIX
nokasarenen) B peanbHOCTM OTCYTCTBYHOT.

BaxHbIM acrnektoM 0bpaboTaHHbIX AaHHbIX SBISETCH MX NPenCcTaBUTENBHOCTL B Ya-
¢t gnanasona [, He oTHOCHLErocs K |- kaTteropum NPUPOLOMonL30BaHNS B TEPMUHOMO-

rn 219-03. Pacchinka aHkeT Obina agpecoBaHa 00beKTam, KOTopble AOMKHbI MOANAacTb Noa,
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I0 KaTeropuio (NOCTYMMEHE CTOYHLIX BOA cBbillie 20 Thic. M%), Hapsiay ¢ TakuMm o6bekTammn
6bINO NONYyYEeHO OMPeAENEHHOE YACNO aHKET Mo 06bEKTaM MEHbLUEN NPOU3BOAUTENBHOCTH.
B aHanu3 6binu1 BKINoYeHbI 06BEKTEI C NPON3BOAUTENBHOCTLIO CBbIWE 5 ThIC. M3/CyT.

Cpeam OC I'CB, oTtHOcAwWwwmxcs KO |- kaTeropum, MOXHO BbIAENUTL YETLIPE OCHOBHbIX
rpynnkl (MO 3KCNEepTHbIM AaHHbIM YneHos TPT):

- COOpYXeHUsl ¢ BuodunbTpamm, NOCTpoeHHble B S0-60- e roabi;

- COOpPY>KEHUsI C adPOTEHKaMU, aHaNorMYHbIE Mo TEXHOMNOMMMN N KOHCTPYKLMW NMPUMEHSI-
eMbIM Ha 6onee KpynHbIX 06bekTax;

- COOpPY>KEHUsI C KOMMaKTHbIMW YCTAHOBKaMM (3aBOACKOrO WU3rOTOBIEHUSI), MOCTPOEH-
Hble B 1970-e n 1980-e roal;

- HOBbIE COOpPYXEHWS, NOCTpPOoeHHble 3a nocnegHue 20 net no Gonee unu meHee co-
BPEMEHHBIM TEXHOIOMUSIM.

3HauvTenbHaa YacTb COOPYXeHWN 1-3 MepeyvncrieHHbIX rpynn Bbina M3 CTPOsA Mo
npu4YnHaM KonbMaTtauum 3arpyskv 61ounsLTPoB M OTCYTCTBUSE HEOGXOAMMOIO PEMOHTA.

CocTosiHue 1 pesynbTatbl paboTbl HOBLIX COOPYXXEHWI BECbMa Pa3nuyHbI, TaK Kak Cy-
LeCTBEHHaa WX [Ons MOCTPOeHa MO MpoekTaMm, coepxawmm rpybbie owmnbkn, nmbo

He obecrneyeHa Hagnexawen sKkcnnyaTaumen.
2.1.3 BcnomorartensHoe npupoaooxpaHHoe obopyaoaHue ana OC FCB

Mockonbky ocHoBHoe npon3sogcteo OC MCB ocylecTBnsSieT Npouecc OHUCTKU CTOY-
HbIX BOZ, HanpaBneHHbIA Ha CHKEHNE SMUCCUIA OT NOCENEeHNA B BOAHbLIE OOBEKTbI U NOYBHI,
TO K KaTeropuu BcriomoratensHoro obopynoeaHua oTHocuTcs obopyfoBaHue fns npefoT-
BpaLLeHNs 3MUCCUIA B atmocdepy.

WHdopmauma no Havbonee anpobupoBaHHOMY B YCMOBUSIX OYUCTKM BbiBpocos OC

'CB obopynosaHuo ANst O4MCTKU Fra30BkIX BbIGPOCOB NpueeaeHa B Tabnvue 2.23.

114



Tabnuya 2.23 — O6opyaoBaHNe ANS OYUCTKM rasoBbix BeIGpOCcoB, Hanbonee anpobupoBaHHoe B

ycnoBusix ouncTku Beibpocos OC I'CB

AiYeiikax U B3auMoaencTBya ¢ NPOAYKTaMu
9MEeKTPOCHHTE3A, pa3spyLLaloTCa U nepexo-
Aat B 6e3BpedHble COEAUHEHUA Yrnekuc-
noro rasa u BoAbl. CUHTE3npyembii B ra-
30BOM paspsiie nnasMoxXMMUYECKoro peak-
TOpa O30H NonajaeT Ha kaTanusaTop, rae
cpasy pacnajaetcsi Ha akTUBHbIA aromap-
HbI U MONEKYNAPHbIA Kucnopod. OcTaTku
3arpsAsHAOLWNX BELLECTB (aKTUBHbIE paju-
Kanbl, BO3OYXOEHHbIE aTOMbl M MOMEKy-
Nbl), HE YHUYTOXEHHbIE B MNIIAa3MOXUMUYeE-
CKOM peakTope, pa3pyLualoTCA Ha KaTanu-
3atope 6narogapsi rnmyGoKOMY OKWUCMEHUIO

Kucnopoaom

O6GopyaoBaHnue KpaTtkoe onucaHue TexHONornyeckne xapakrepucTuku
Aacop6epbl 3arpssHsiowme BewecTBa nornowaloTcs ( Yaanewme ceposogopoga Ha 85 % —
cneumanbHeiMu copbeHTamu (kak npasuno, [ 98 %.
aKTUBHLIM YITIEM), PacnioNOXKEHHbIMU B aj- 10 TEXHWUKO-3KOHOMUYECKON Lenecoot-
copbepax. Mo mepe 3apaboTku copGeHT pasHOCTU OrpaHWyeHbl CpeaHuMu pacxo-
3aMEHSIIOT Ha HOBbIA. MOryT NpUMeEHATLCS [AaMm BLIGPOCOB (10 10 ThiC, ).
B CaMblX pasHbix maclitabax, Ha4uHas co
. 3nekTpoaHeprus He TpebyeTca.
BCTaBKW B KaHanu3aLWOHHbIN KonoAeL
Cpok cnyx6bl agcopbenrta — 0,5-2 ropa
BuounbTpsl 3arpsisHaOLWMe BewecTBa copbupylotca u|YaaneHne ceposogopoga Ha 90 % —
okucnaTca bunnexkon, passusatowenca|99,5 %.
Ha MOBEPXHOCTM 3arpy3oyHbIX MaTepua- MoTpe6nieHne  anekTposHeprum  0,5-2
nos. 3arpyska NpUPOAHOrO MNPOUCXOXAe- Br-u/M.
HUA (kopa, LWwena) nepuoauyecku 3ameHs-
YHuBepcanbHO NPUMEHUMBI
ercqa. [MonumepHass nopuctaa 3arpyska
MOXET pereHepupoBaTbCs OT HaKOMMEHUs
cepsbl
Mnasmo- B nnasmoxumuyeckoMm peaktope rasoob-|0,5-10 Br-u/M>.
KaTanuTuyeckue pasHble BelLlecTBa, NPoxoasi 30HY BbICOKO- Ynaneune ceposogopoaa Ha 90 % —
YCTaHOBKM BONLTHOrO paspsga B rasopaspsifiHbix

99,5 %.

YHuBEpPCanbHO NPUMEHUMbI
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O6opyaoBaHue

Kpartkoe onucanune

TexHOmMornyeckme xapakrepucTuku

MenkoaucnepcHoe
pacnbineHue aes-
0Z0PUPYIOLLIETO CO-
cTaea

COBOKYNHOCTb CMECH 3(PUPHLIX Macen u
opraHn4eckux coe,uuHeHuﬁ, U3BJI€YEHHbIX
U3 pacTeHuil, B3aMMOAENCTBYET C Belle-
cTBaMmu, obnagalowmmMm 3anaxamu, u pas-

naraet ux

MpUMEHSIIOTCA Ha OTKPbITLIX MMOLWAaKax
ana 6opbObl ¢ 3anaxamu OT COOPYXEHUI

O4YUCTKU CTOYHBIX BOA, 06paboTku ocaaka.

AbdeKTUBHOCTL HA NpaKTUKE onpeaens-

€TCs1 4acToToM Xanob HaceneHus Ha 3ana-

XU

2.1.4 Tekywme ypoBHM NOTpebGneHns pecypcoB U NPOU3BOACTBa BTOPUYHOMN

npoaykuun Ha OC 'CB

Kak oTmeueHo B pasgene 1, OCHOBHbIM CbIpbEM SIBNSAOTCA CTOYHbIE BOAbI MOCENEHWNA.
B kadecTtBe noTpebnsiemoro ceipbs (B TPaAULMOHHOM MOHUMaHMK) paccMmaTpuBaroTcs pea-
reHTbl N pacxojyemble marepuans! (3arpyska puneTpoB 1 T. n.). [pn 3TOM Ha GONbLLIOM KO-
nnyecTBe OOBLEKTOB HE MCMOMb3YHTCS HWU peareHTbl, HY 3arpyska.

JdaHHble No agvanasoHy pacxoja Cbipbs, Marepuanos n sHepropecypcos Ha OC 'CB
npuesedeHsl B Tabnuue 2.24, paaHHble NO BbIXOAY MOMYNPOAYKTOB, MOOOYHBLIX MPOAYKTOB,

3Hepropecypcos — B Tabnuue 2.25.

Tabnuya 2.24 — [1aHHbIe NO pacxoay Chipbsi, MaTepuanos U aHepropecypcoB Ha OC 'CB

Pacxoa Ha 1 T npoaykuuu
HauMeHoBaHue Ea. nam. (1 M® OUMLLIEHHOII CTOUHON BOABI)
MWUHUMaNbHbINA MaKCUManbHbIi

1. MocTynarowas cTouHas Boaa M 1,0* 1,0 *
2. PeareHTbl Ans yaaneuusa docdopa Kr **
2.1. Ha ocHoBe xene3a 0 0,015
2.2. Ha ocHoBe anioMuHusi 0 0,08
3. PeareHtbl aAns 06e3BOXMBaAHUA 0Caka Kr
i:F;T(:[))raHquCKMe NONNANEKTPONUTLE  (PNOKy- 0.0005 0.002
3.2. Xnopuga xenesa (lll) 0,007 0,018
3.3. UsBecTb raweHas Ca(OH), 0,03 0,1
4. 3arpyska (necok) Ana punbLTPOB J00YUCTKU Kr 0 0,025
5. QHepropecypcbl ***
5.1. OnekTpoaHeprusa kBT-4 0,15 1,0
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Pacxop Ha 1 T npoaykuuu
HauMeHoBaHWe Ex. uam. (1 M® OUMLLIEHHOW CTOYHOI BOAI)
MUHUMANbHBI MakCUMarbHbIA
5.2. Tonnueo (M1 TennoBas 3HepPrua) KI YCIIOBHOTO
0,01 0,07
TOMnMBa

*Bes yyeTa MHAMBUAYANbHLIX 0CODEHHOCTel BanaHca, ¢ yobinbio Yactu pacxoaa (06€3BOXKEHHbIN Oca-
OOK) W  OONOMHUTENbHBIMW pacxogamMu (peareHTbl, BOAOMNPOBOAHAsA BOAa). 3TU MACCOBble MNOTOKU
He npeBbiwatoT 1 % OT pacxoda CTOYHOW BOAbI.

** laHHbIE NPUBEAEHbI MO pacxoAy AENCTBYIOLLEro sfeMeHTa (kenesa unum anioMmHus). Pacxoa ToBapHO-
ro peareHta onpeaensaeTcs Kak ero KOHKPETHbIM XUMUYECKMM COCTaBOM (OONeil 9NeMeHTa), Tak U KOHUEHTpa-

Luen BeLecrsa.
*** OueHMBasa gaHHble, CneayeT y4uTbiBaTh:

- B3aM0O3aMeHsAeMOCTb SHEPropecypCcoB: TENMMOBAA SHEPTMS B BUAE Napa UMW ropsiien BOAbl, Kak NpaBu-
10, NOTPeONAETCA NPU HaNMUYMKU BHELLHErO UCTOYHUKA TennocHabxeHus, Ha o6bektax ¢ MUHU-TIC noTpel-
NEHNE BHELUHUX HESNEKTPUYECKUX PECYPCOB MOXET BbIThb BhbILLE U T. N.;

- 04eHb BonbLUYIO 3aBMCMMOCTb NOTPebneHus SHepropecypcoB OT KNMMAaTUHECKMX YCIOBUM pacnonoxe-
HUs o6beKTA.

Tabnuya 2.25 — [JaHHbIe No BbIXOZ4Y NONyrnpoAyKTOB, MOBOYHBIX NPOAYKTOB, SHepropecypcos Ha OC
rce

HaumeHoBaHue Ea. nam. Bbixoa Ha 1 T npoaykKuuu
(1 M OUULLIEHHOW CTOYHOM BOAbI)
MUHUMAnbHbLIA MaKCUMarbHbIW
1. YpobpeHue us ocagka CTOUHbIX BOZ, Kr (chakTuueckon 04 14
BRaXKHOCTH) ’ ’
2. KoMmnoct 13 ocagka CTO4YHbIX BOA, Kr (dhakTu4eckoi
0,3 0,6
BNaXXHOCTW)
3. OnekTpuyeckas aHeprus KBT-4 0 0,006
4. Tennosas aHeprusa KK 0 1,5

2.2 OumncTKa NOBEPXHOCTHbIX CTOUYHbIX BOA

2.2.1 TexHonorn4yeckas cxema npouecca OC NCB

B cnpaeo4Huke He paccMaTpuBaroTCsi COOpPYXeHUst Ha oBbekTax rmaporpaduyeckon
CeTW HaceneHHbIX MyHKTOB, & TakXe OpraHn3aunOHHO-TEXHUYECKME MEPONPUATMA MO COoKpa-
LeHuro 3arpsisHeHHocTm MCB, He oTHoCALWMECS K X OYUCTKE.
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CoBokynHocTb NpumeHsieMbix TexHororun OC MCB HeBO3MOXHO CBECTU K OJHOW
0606LWEHHON TEXHOMOrMYECKON CXEME, OHW BeCbMa pPasHOOOpasHbl: OT MPOCTEMWMX A0
CNOXHbIX MHOTOCTYNeH4YaTbIx. U Te n apyrue MoryT BknovaTth B cebs kak ob6asatenbHble, Tak
u Heobs3aTenbHble NOANPOLIECCHI (ONUUOHanNbHbIE NGO anbTepHaTHUBHLIE).

Mpouecc BbinageHuss aTMOCMEpPHbIX 0CAAKOB HOCUT BEPOSATHOCTHLIN xapakTep. Mpu
3TOM AOXAEBOW CTOK XapaKTepu3yeTcs Ype3BblYaiHOW HECTALUNOHAPHOCTLIO, KaK MO pacxo-
LaMm, TaKk 1 3arpssHSIIOLLMM KOMMOHEHTaM, KOHLEHTPaLUS KOTOPbIX B TEYEHWE O4HOMo AOXAS
U3MEHAETCS B CaMbiX LWIMPOKUX npepenax. MosToMy BaXHENWMM BOMPOCOM TEXHOMOMMW
ouncTku NMCB senseTca ycpegHeHWe pacxoga U cocTaBa CTOKOB nepes nofaqen Ha oumCTKy.
B cBA3n ¢ aTum B kadecTBe obs3arenbHoro anementa B coctae OC MNCB BknovaTes co-
OPYXEHUWS ANs PErynMpoBaHns pacxofa N yCPeaHEHU COcTaBa CTOYHbIX BOA,.

B 3aBYCMMOCTM OT NpUHLMNG PerynupoBaHusl CTOYHBIX BOJ, NOAABaEMbIX Ha OYMCTKY,
o4mnCTHbIe coopyxenna NMCB paspenstotcs Ha agBa TMNa:

- HaKonMUTenbHbIe, C PerynMpoBaHNEM CToka no obbemy;

- MPOTOMHbIE, C PETYNMPOBaHNEM CTOKa MO pacxoay.

B HacTosAwee Bpemsa B npaktuke ounctkm MNCB HaxoasaT npumeHeHwe oba Tuna co-
OpYXeHW. [py 3TOM COOPYXEHUS HAaKOMUTENBHOrO TUNa Havbonee NONHO COOTBETCTBYIOT
gencteyrowiert B Pocenickon degepaummn 3akoHOAaTEeNbHON U HOPMATUBHO-METOANYECKON
Dase npoekTMpoBaHMA, a Takke obecneunsaloT Honee BbICOKMA U CTabunbHbIN 3 dekT
ounctkm MCB OT OCHOBHbIX 3arps3HSAOLLMX KOMMOHEHTOB — B3BELUEHHbIX BeLlecTs U
HedTENPOAYKTOB.

Ha 6onbwmHcTBe npumMeHseMsix OC He ounwaeTcs Becb 06beM cobupaembix MNCB,
TaK KaK 3TO O4YeHb CYLLECTBEHHO YBENUYUINO Obl CTOMMOCTE COOPY>KEHWUI.

Ha 04MCTHBIX COOPYKEHNAX HaKONUTENBHOrO TUMA PErynMpoBaHne pacxopa u ycpea-
HEHMe COCTaBa CTOYHbIX BOA, MOAABaEMbIX Ha OYMCTKY, MPOU3BOAUTCA B @KKYMYNUPYHOLLEM
pesepsyape. [pn 3anonHeHnM pesepByapa NocTyNatoWuUiA NMOBEPXHOCTHBIA CTOK Yepes pas-
LENUTENbHYHO Kamepy HanpaenseTcst Ha copoc 6e3 oumcTkn. B stom Tvne OC obecneunBa-
eTCsl MpUeM B akKyMynMpyloLLMI pe3epByap M nocnegyrollee OTBefeHWe Ha rnybokyto
O4nCTKY Bcero oGbema CTOKOB OT YacTO MOBTOPSOLLMXCS MArOUHTEHCUBHBIX AOXAEN, a Tak-
e Hanbornee KOHLEHTPUPOBAHHOW, Ha4arnbHOW, YacTu CToKa OT BbICOKOUMHTEHCUBHBIX (NMB-
HeBbIX) Aoxaen. Mpu aTom B BOAHLIN 00beKT 6e3 OUMCTKM cOpackiBaeTCs HaMMeHee KOHLIEH-
TPUPOBAHHASA YCIIOBHO YMCTasA YaCTb CTOKa, (hOPMMPYIOLLIEroCsa B NOCNeaHeN das3e BbICOKO-
WHTEHCMBHbIX (JIMBHEBbLIX) AOXLEN.

Ha coopyxeHusix npoTovHoro Tuna perynuposaHue pacxoga MNCB (6e3 ycpeaHeHus

COCTaBa) OCyLeCTBNAETCA TONIBKO B 4YacTu OTCeYeHUA MakCchManbHOro 3HadeHuAa pacxopna,
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KOTOpbIN MOXeT GbiTb nogaH Ha OC. 3TO ocywecTBnseTca B pasgenuTenbHOW Kamepe
(nuBHecBpoc), ycTpansaemoil Ha noaBoasieM konnektope. o AOCTVXKEHUS MaKCUMaIIbHO-
ro pacxoaa Ha OUMCTKY HanpaBnsieTcs CTOK C NepeMeHHbIM PacxonoM OT BCEX AOXKAEN C ne-
pnoAOM OAHOKPATHOrO MPEBLILLEHUS UHTEHCMBHOCTU B npepenax 0,05-0,2 roga, a Takke
YacTb CTOKA C NMEPEMEHHBIM PacxoAoM OT AOKAEN C NEPUOAOM OAHOKPATHOMO NpPeBbILLEHMS
uHTeHcmBHOCTU 6onee 0,2 ropa. Becb pacxop NCB cBbilwe MakcManbHOro 3HauveHust copa-
cbiBaeTcsi 6e3 ouncTkN. BaxHO OTMETUTB, YTO B BOAHbLIN 0ObEeKT 6e3 ounMCTKM nmocTynaeT
npeobnaparoLlas YacTb CTOKka OT MHTEHCUBHBIX NUBHEBbLIX A0XAEN C MaKCUMarbHbIMU pac-
XO4aMU U, Kak NpaBuno, HanbonbLuen KOHUEHTpaUmMen 3arpasHaWmMX BewecTs. ITo obbsc-
HAETCS TeM, UTO HaMBOMbLINIA pacxol OCaAKoB BO BPEMSA NMBHA XapakTepeH B ero Havane,
KOrga OH CMbIBAeT MaKCMMasnbHOE KONMUYECTBO 3arpsasHEHUW. Takum obpaszoM, skonorude-
ckan 9ppeKTMBHOCTb COOPYXEHWUIA NMPOTOYHOrO TUNA 3HAYUTENBHO HIDKE, YeM HakomuTesb-
HbIX.

Takke BO3MOXEH BapuaHT akkyMynMpoBaHWA Bcero obbema AoxaeBoro ctoka 6es
cbpoca 4acTu ero B BOAHbIA 06bEKT, NPUMEHSEMbIN ANs A0XKAEBOro CToKa, NOCTynatoLWmi ¢

CUMNbHO3arPS3HEHHBLIX TEPPUTOPWIA.

Ha MHOrMx o4MCTHBIX COOPYXEHUsX, NpuMeHsemblx ans odnctkm MNCB ¢ Tepputopun
NPOMBILLIIEHHbLIX TEPPUTOPUIA, CTAANSA akKyMyNMPOBaHWSA CTOKa OTCYTCTBYET. OTO NpUBOAWT K
HeraTuBHbLIM MOCNEACTBUSM, ONUCaHHbIM B pasgene 3.

MNopasnstowee 6onbumMHCTBO cyectBytowmx OC MNMCB ekniovaeT B ceba cnepyrowme
OCHOBHbIe (0Bsi3aTernbHbIE) NOANPOLECChI:

- rpybas MexaHuyeckasi OuUCTKa;

- OTCTanBaHue;

- YAaneHve ocagka.

Bce ocTanbHble TexHonorn4yeckme nognpoLeccsl NpuUcyTCTByHT He Bo Bcex OC.

B Tabnuue 2.26 npneeneHo 0606LieHHOe onrcaHue npouecca ounctkm MNCB.
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Tabnuuya 2.26 — O606LWweHHoe onucaHue npouecca ounctku NCB

BxoaHon notok

3rtan npouecca

(noanpouecc)

BbIXOAHOW NOTOK

OCHOBHOE

TexHonoru4eckoe o6opyaoBaHue

2

3

4

MocTynatowiasn

CTOoYHas BOAA

Ne 1. MpouexuBanue.

Ob6na3arTenbHbIl NoANPOo-

HeouwuLieHHas npo-

ueXXeHHas CTovHan

PeweTtku (cuta), MycopocbopHble

KOpP3uHbl (KOHTeMHepbl). Mpu 6onb-

npoLexeHHasa CToY-

Has Boaa

CTOYHbIX BOA C LiENbIO pe-
ryNuMpoBaHMs pacxoaa U

ycpeaHeHus cocraBa.

MoxeT ObITb COBMELLEHO

C OTCTanBaHueM.

O6ssaTenbHbI  NOANPO-
uecc (Ha npakTuke 3To

He BCeraa BbiMOSIHAETCS)

CTOYHasA BoAa

(ycpegHEeHHOoro  co-

cTaBa M pacxoaa).

2. lNpeaBapuTenbHO
OCBETNIEHHas CTou-

Has Boaa

Lecc BoAa LLIOW NPOU3BOAUTENBHOCTN — KOM-
NNeKTHOEe TpaHcnopTupyoLee 060-
pyaoBaHue (PyqHbIE U MEeXaHU3u-
pOBaHHbIE PELLETKN C aBTOMaTU3U-
POBaHHOW CUCTEMOM OYUCTKW, NEH-
TOYHbIE TPaAHCNOPTEPbLI U T. N.)
HeouuweHHas npo-|Ne2. VYaanenue rpy6o-|HeocseTneHHas B npoCTenmx KOHCTPYKUUAX CTPOM-
LEXEHHaa CTOYHas |AMCNEepCHbIX MexaHu4e- | CToYHas Boja TENbHaA TEXHUKA AN BbIrPy3ku
BoAa CKUX NPUMECEI: ocajka.
- ocepjarwoLmx (necka, 4va- B Hanbonee cnoxmbiX BapuaHTax:
CTUL| TPYHTa) U - MECKOMOBKU (EMKOCTHblE NPOTOY-
- BCMNbIBAOLINX BELUECTB HblE COOPY)XEHUS MO0 KOMNAEKTHOE
(mycopa, cBOGOAHBIX obopynoBaHue);
HETENPOAYKTOE). -HacOChbl ANS OTKAYKW MECYaHON
ObsszarencHblii  NoANpoO- Nynbnbl HA 06E€3BOXMUBAHNE;
uecce - ckpebkoBoe oGopyaoBaHue Aans
TPAHCNOPTMPOBKMU NECKa K NpUAMKam
(He BO BCEX KOHCTPYKLMSX)
HeocBeTneHnHasn Ne 3. AxkkymynupoBaHue (1. HeocBeTneHHas | AKKymynupyiowme pesepsyapbl (em-

KOCTHbIE COOPYXXEHUs, xenes3obe-
TOHHLIE MHOTOCEKLMOHHbIE MO TUMy
rOPU30OHTArbHbLIX OTCTOWHWUKOB NKUGO

3eMnsHbIEe).

B npueMHoii kamepe ycTaHaBnuBa-
erca MycopocBopHasa KOp3uHa (KOH-
TelHep), Ha Bhixoge — HedpTecBop-

HOE YCTPOWUCTBO
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BxoaHon noTok

3T1an npouecca

(noagnpouecc)

BbixogHoM NOoTOK

OCHOBHOE

TEXHONOorn4eckoe 0GopyaoBaHNne

2

3

4

HeocBeTneHHas

CTOYHas BOAA.

PacTtBopbl  peareh-
TOB AN WHTEHCU-
dukayumn  ocaxge-
Hust B3BELLEHHbIX
BELLECTB U ocaxae-

docopa

noganpouecca Ne 8

HUA n3

Ne 4. BblaeneHue B3Be-
LEHHbIX BeLlecTB (OCBET-
nedune) u  cBOBOAHBLIX

HedpTeNpoOaYKTOB.

O6GaAsaTenbHbIii  NOANpPO-

uecc *.

Kak npasuro, npoussBoauT-
ca meToaoM OGespeareHT-
HOro otcramsaHusa. MoxeTt
ObITb COBMELLEH C aKKymy-
nupoBaHMeM (HaKoMMEeHu-

€M) CTOKOB.

MoxkeT ObiTb NMPUMEHEH B
BapuaHte (pnoTaynoHHON

O4YUCTKN

OcBeTneHHasa CTo4-

Hasl BoAa.

MuHepaneHbIii  oca-
nok. MNneHka HedTe-

NPOAYKTOB

CoopyxeHuss 0b6bemMHOro otcramMsa-
HWUA (EMKOCTHbIE COOPYXEHMS Tuna

rOpU3OHTanbHbIX OTCTONHUKOB).

B oTaenbHbIx cnyyasix ckpebkoBoe
obopyaoBaHWe, HACOCk! AfA OTKaYKu

ocagka, HedyTecObOopHble YCTPOWCTBA.

Jn6o:

Hne

drnoTaumMoHHoe oGopyaoBa-

HeocBeTneHHas
npouexxXeHHasa CToYy-

Has Boaa

Ne 5. O6GpaGotka B pe-
3epByape-buonpyae c
BbICLLEW BOAHOM pacTu-

TENbHOCTLIO (ANXOPHUS).

OuunleHHas Boja

CoopyXeHUs1 0GBLEMHOMO OTCTauBa-

HUS (EMKOCTHbIE COOPYXKEHUSA).
KynbTypa anxopHuu.

3aKkpbIThle 060rpPeBaeMbIE COOPYKE-

HeobsizaTentHbIil noa- HUA MO COXPaHEHUIO SWXOPHUU B
npouece 3UMHUII nepuoa
OcsetnenHas soga |Ne6. Koanecuupyowas |Boga, noounwieHHasn [ KoanecueHTHele  unbTpbl  4acTo

obpaboTka ana Bblaene-
HUa CcBOOOAHBLIX HedTe-

NpPOAYKTOB.
HeobasaTenbHbin noa-

npouecc

oT cBODOAHbIX

HedpTeENPOaYKTOB.

CnuBHada Boaa C Bbl-
COKMUM coepkaHuem

HepTENPOAYKTOB

yCTaHaBNMBaKTCA Ha BbIXOo4e U3 €M-

KOCTHBIX COOPY>XEHWI1 OTCTauBaHUS
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BxoaHom noTtok

3rtan npouecca

BbixoaHOW NOTOK

OcHOBHOE

(noanpouecc) TexHonoru4yeckoe obopyaoBaHue
1 2 3 4
OcBeTneHHas Bopa|Ne7. JononuutensHoe | Boaa, goounwieHHas | ®unbTpbl HANOpPHbIE U 6e3HanoOpHbIe
(BapuaHtT — BblENIeHne  MEnKOAMUC- | OT B3BELUEHHbIX Be-
HEOCBETNEHHasA) NepCHbIX B3BELLUEHHBIX | LLIECTB U Hed)Tenpo-
BapuaHTHo: BELLECTB U Hed)Tenpoayk- | AYKTOB, B TOM Yncne
TOB (pUNbTPOBAHUEM. SMYNbLIMPOBAHHbIX.

pacTteBopbl  pearex-
TOBM3 moampoLecca HanopHas unu 6esnanop- | MNpoMbiBHas  Boaa.
Ne 8 Haga dunbTpaumus, nubo|OTpabGoTtaHHas 3a-

KOHTaKTHass  cbunbTpauus
(c peareHTHOW 06OpaboT-

KOM) 4epe3 CroW 3epHu-

cTon 3arpysku  (necka,
rmapoaHTpauura).
HeobasatenbHbin noa-

npouecc

rpyska ounsTpoBs

ToBapHble pearex-

Thl:

- conn JKenesa wunu

ANntOMUHUA;

- NONIMSNEKTPONUTHI

(PNOKYNAHTLI).

TexHunyeckasa Boaa

Ne 8. T[lpurotoBneHue wu

[03UPOBaHWEe pPacTBOPOB

peareHToB.
KomnnekcHbIn noanpo-
uecc —  Moxet ocy-
LWEeCTBNATLCA  Ha  He-

CKONMbKUX pPasriM4HbIX Mo-

PaGoune pacTeopbl
peareHTOB Ans npu-

MEHeHuUsa

Baku AnA CcKnaaupoBaHWA 3anaca

XKUAKOro peareHta, nomeweHua ana

XPaHEHUA CyxOro peareHTa.

PacTBOPHO-PacXoHbIE Y3Mbl C [103u-

pyoLmm 06opyaoBaHueEm

TOKax.

Heobda3aTtenbHbIn noa-

npowecc
OcseTtneHHas Boga|Ne 9. Buonoruyeckas | OunweHHasa Boaa. Buonnato —  ruagpobuonoruyeckoe
wnn  Boga nocne|oyuctka B Buonmnarto Mepuoandeckn  or- WUHXXEHEPHOE COOpYXKeHne
dunbTpaummn (6buonpyapax).

HeobsasatenbHbIN noa-

npouecc

mepwasa ©Buomacca,
oTpaboTaHHeIN

TPYHT

Boaa nocne dwunb-

Tpauum

Ne 10. Cop6umnoHHasa o06-
paGoTka Ana [00YMCTKU
OT3MYNbIMPOBAaHHbIX

HedTENPOAYKTOB.

HeobasatenbHbIin noa-

npouecc

OuunweHHaa Boga.

Mepuoaunyeckn oT-

paGoTaHHbIi  cop-

OeHT

PunbTPbl COPOLMOHHBIE, HANOPHbIE
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BxoaHon notok

3Tan npouecca
(noanpouecc)

BbIxoaHOM NOTOK

OcHoBHOE

TEXHOMornyeckoe o6opyaoBaHue

1

2

3

4

OunweHHas Boga

Ne 11. Obes3apaxxuaHue.

Ha npakrtuke — Heoba3a-

TenbHbIW NoANPOLEeCcC

OuuwieHHas Boga

YcraHoBku Y®-06e33apakuBaHmns

Ocagok u3 OTCTON-

Ne 11A. YnnotHeHue wu

MoacylieHHbIt oca-

BETOHHbIE UMK 3EMMSHLIE COOPYMKE-

HUKOB (pe3epBya- |MOACYLLUKA Ha NECKOBbIX | AOK. HUS — MECKOBbIE NMOLUAAKU.

poB) nnotyankax CrnuBHasi BOAA CnewaBToOTPaHCNOPT ANst YGOPKU W
BbIBO3KM 0Caaka

Takke: Ne 11b. Ob6e3BoxusaHue | O6e3BOXXEHHbIN BbeTtoHHas nnow@agka C OTBOAOM

PactBop dnokynsiH-
Ta u3 noanpouecca
Ne 8.

TexHunyeckas Boaa

B reoKoHTenHepax (reoty-
6ax)

0canok (Kek)

dunbrpar

duneTpara. CneymanbHbie ¢unb-

TpyloLMe MELIKU — reoTyGbl

Take: Ne 11B. MexaHuueckoe | O6e3BOXXEHHbIN KomnnektHoe o6opyaoBaHue Aans
PacTaop hnokynsiH- oGesBoxuBaHue 0caAoK (Kek). MEXaHU4yeckoro 06e3BoXxuMBaHNA
Ta u3 noanpouecca dunbTpar (LLHEKOBbIE WSIM NEHTOYHblE uUnb-
10. Tpbl).

TexHU4eckasi BOAA TpaHCNOPTHLIE NUHUU (LUHEKW, NEH-

TOYHbIE TPaHCNOPTEPbI), GyHKEPbI

OBGe3BOXEHHbI Ne 12. MpurotoBnexue | Mo4YBOrpyHT. Mnowaaku BbINEXuUBaHUs (ONLMO-
ocagok NOYBOrPYHTOB HanbHO). BubporpoxoTel Ans npoce-

OTxoabl OT npoceu-

BaHUA

MBaHWUSA NoyBOrpyHTa. CTpouTenbHas

TEXHUKa ans MOrpy304HO-

pasrpy3oyHbix paboT

EOoWHCTBEHHaRA B CTpaHe NOMHOLEHHasa cuctema oteeaeHus 1 ounctkmn NCB aencrey-

eT B . Mockee n akcnnyatupyetca 'Yl «MocsogocTok». Cuctema oteeaeHns Npeacrapnsi-

eT coOON PasBUTYIO KOMMEKTOPHO-PEYHYIO CETb, KOTOpas BKIOYaeT B cebsa BCHO ruaporpa-

bUYecKyro CeTb ropofa, YacTUYHO 3aKMOYEHHYHO B KOMMEKTOPbI, U BOLOCTOYHYHO CETb, KOTO-

pasa oxeatsiBaeT 40 90 % TeppuTopun r. MockBbl. Yepes BOAOCTOYHYIO CETb rOpoAa B BOA-

Hble 06bekTbl cBpackiBaeTcs 40 500 MIH. M NOBEPXHOCTHOO CTOKA.

CTeneHb OCHaLLEHNA 3aCTPOEHHbIX TePPUTOPUI MOCKBBI OYUCTHBIMU COOPYKEHUSMM

HeLOCTaTO4YHa, TaK Kak CyLLEeCTBYHLLNE OYUCTHBIE COOPYKEHUSA MPUHMMAIOT NOBEPXHOCTHbIN

CTOK ¢ 35 % KaHann3oBaHHOW TepputTopun ropona. Bece oHM pacnonoxeHsl NpenMyLLIECTBEH-
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HO B YCTbEBbIX y4acTkax KornekTopHo-peyHon cetu. Cyuecteytowme OC MCB mMoxHO noga-
pasfenuTb Ha NATb TUMOB:

- OYUCTHbIE COOPYKEHUS MEXAHUYECKOW OYUCTKU — MNPYABI-OTCTOVHWUKKN, COOPYXEHNSA
KamepHOro TVna, NEeCKOIOBKY, LUUTOBbLIE 3arpaXkKAEHNS;

- TOHKOCITOWHbIE OTCTOMHUKY

- OYMCTHbIE COOPYXXEHUA rNyOOKON OYNCTKN;

- IPYNNOBbIE OYUCTHBIE COOPYKEHUS C PeareHTHOW O4YUCTKON;

- punbTpoBarkHble OUUCTHbIE coopykeHust (POC).

MpyAbI-OTCTOMHUKU — OfHA M3 MEPBbIX KOHCTPYKUWUA OUYUCTHBLIX COOPYXEHWN, npea-
cTaBnsowme cobon MHOrOCEKLIMOHHbIE Xerne300eTOHHbIe pesepByaphbl, PacronoXXeHHble Ha
BOJOCTOYHbIX KOrnekTopax. B coctae coopyeHuii BXOAAT NECKONOBKMA U rOPU3OHTarbHbIE OT-
CTOMHWKA C NpUCNocobneHnsaMn Ans 3aaepxaHns HedTenpoaykrTos. M3 obopyaosaHms Takke
MCMonb3yeTcs CTpoUTENbHas TEXHUKA AS BbIrPy3kM 0cagka U CKUMMEDPbI A1A 0TBOAA HedTe-
NPOAYKTOB (He Ha BCEX COOPYXEHUSAX).

CoopyXeHNsi kKaMepHOro Tuna NpeacTaBnsaAlT cOon KOMOUHUPOBaHHbIE MOA3EMHbIE
(pacnonaraemMble B kamepe) COOPYKEHMS MOMHOro LyKra MexaHndeckon oumctkun. K ux oc-
HOBHOMY 060pPYA0BaHUIO OTHOCATCS:

- METanNM4YEeCKME CbEMHbIE PELLETKM Ha BXOAE B COOPYXEHWEe AN 3apepkaHus nna-
BaIOLLIEro Mycopa;

- COOpY)KeHWe Ans oTCTanuBaHus,

- KacceTHble MUNbTPLI ANA 6Ge3HaNopPHON UnNETpPaLn.

B kadecTBe 3arpysku B pasHoe BpeMsi UCMOMnb30Banucb AepeBAHHbIE ONUMKW, MeTarn-
NMYeckasi CTPYXKKa, CUHTETUYECKUE MaTepuansl (CUNPOH, KaNPOH-LLETMHA U Ap.), a TaKke aH-
TPauuT, LWnakosarta n Apyrne yTennmtenu, NpUMEHseMbIE B CTPOUTENBLCTBE.

TOHKOCNOWHBIE OTCTOMHWKN — PAa3HOBUAHOCTb NPYAOB-OTCTOMHMKOB, AOMONHEHHAs
TOHKOCIOMHBIMX Brokamm.

Ha ¢0C (nosiBunuce B Havane 2000-x rogoe) NMCB uepes pelwweTky nocTynairot B npu-
€MHbI pe3epByap-0TCTOMHUK, U3 KOTOPOro HacocamMwn NOAaTCs cHavana Ha NeHononmcTU-
ponbHble OUMBTPLI, 3aTEM NOA OCTATOYHLIM HANMoOPOM Ha (PUNLTPLI, 3arpy>XEHHLIE Me3omno-
PUCTBIM YriieM, focrne KOTOPOro MOCTyMalT Ha COPOUMOHHYHO OYUCTKY B KapTpuaXHbIe
duneTpLl. BapuaHT aTon TexHonormm — 6e3HanopHble NEHONONUCTUPONbHLIE PUNBLTPLI C
nocneayroLen CopbLMOHHON OUMUCTKON, 6e3 NPOMEXYTOUYHOrO UNLTPOBAHMA Ha YrOMbHbBIX
duneTpax.

[anHble no askcnnyatupyembim YT «MoCBOAOCTOK» COOPYKEHVUAM NpuBeAEeHbl B

Tabnuue 2.27.
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Tabnuua 2.27 — [laHHble No coopyxeHusm, akcnnyatmpyembim YT «MocsogocToky

HaumeHoBaHve coopyxeHus Konuyectso, eantuy
Mpyabl-0TCTONHUKM 45
COoOpYXeHUA KamepHOro Tuna 20
LLiuToBbIEe 3arpaxaeHus 5
dunsTposansHsle OC 30
[abuoHHble punbTpytowme OC 39
MeckonoBku 18
Bcero coopyxeHui 157

MpumeyaHue — Takke UmeeTcs 26 NPyAOB-PErYNATOPOB U 4 COOPYXKEHUSA APYrUX TUNOB.

AnHanua coctasa OC 'Y «MocBoaocToky npuseneH B Tabnuue 2.28.

Tabnuua 2.28 — AHanus coctasa OC M'YI «MocsogocTok»

Tun coopyXeHui RonA, %

MpocTenune CoopyXeHus Ans otTaeneHus rpybbix npumeceii (LMTOBbIE 3a-

rpaXaeHus U NeckonoBkm) 15
CoOpyXeHusi C OTCTanBaHueM 29
COOpYy>XeHUA € PUNbTPOBAHWEM Pa3NIUYHON 3PEKTUBHOCTH 56

Takum oBpasom, okono 56 % scex OC MCB B r. MockBe 0THOCATCA K TEXHONOMMNAM,
UCMONb3YHOLWMM MPOLECC PUNBLTPOBAHNS, M3 HUX K COBPEMEHHBLIM BbICOKOTEXHOMOMMYHBLIM
MOXXHO OTHECTU TOMbKO TpeTb (19 %).

B I'YMN «BopokaHan CaHrkt-lMeTepbypray skcnnyatmpyetca Bcero 2 OC MCB, ewe
2 — Ha cTagum BBoga B skennyataumo. Ha 3-x obbekTax npefycMoTpeHa HanopHaa unb-

Tpauus Yepes 3epHUCTbIE 3arpy3ky, Ha OGHOM - TEXHOMOMSA C UINBLTPOBaHUEM Yepes Topd.

2.2.2 Tekywme YPOBHU NOTpebeHns pecypcoB U Npou3BoaAcTBa BTOPUYHOM

npoaykumm Ha OC MNCB

Kak oTmeuyeHo B pasgene 1, OCHOBHbIM ChIpbeEM SIBMSIOTCS CTOMHBIE BOAbLI MOCENEHNN.
B kauecTtee noTpebnsemMoro chipbs (B TPaaMLMOHHOM MOHMMAaHWKW) paccMmaTpuBaroTca pea-
rEeHTbl U pacxofyemble matepuansl (3arpyska punsTpos 1 T. n.). MNpu 3ToM Ha BonbLIOM Ko-

nnyectee 0OLEKTOB He NCMOMb3YIOTCA HU peareHTbl, HU 3arpyska.
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PaccmatpuBatb martepuanbHo-aHepreTudeckmin 6anaHc MMeeT CMbICI TOMbKO Ans
ABYX YPOBHEN TEXHOMOMMA O4UCTKK, oBecneumBalox, COOTBETCTBEHHO, CYLLUECTBEHHYIO U
rny6okyto oumnctky MCB:

- TOHKOCIOWHOE peareHTHOe OTCTanBaHue;

- rmyBokas o4mncTKa ¢ AByXCTYNEHYaToM HanopHoOW unsTpaumnen n copbumen.

[aHHble Mo AvanasoHy pacxoga Cbipbs, Marepuanos 1 aHepropecypcos Ha OC CB
npvBegeHbl B Tabnuye 2.29. B ¢BA3W C OTCYTCTBMEM AOCTATOMHO NPEACTaBUTENLHOW NOA-

6opkm aaHHbIX No OC MNCB noceneHui NPUBOASATCS AaHHbIE ANt HEKOTOPbIX COOPYKEHUIA.

Tabnuya 2.29 — [laHHble No pacxogy Cbipbs, Matepuanos 1 3Hepropecypcos Ha OC 'CB

Pacxon Ha 1 T npoaykumum (1 M° OUMLLIEHHOI CTOYHOM

Ne HaumenosaHune Ea. nam. BOAbI)
MUHUMATbHbIN MaKkCUMarnbHbIN
1 MocTtynaiowan cTouHas Boaa M’ 1,0 1,0
2 PeareHTbl K
2.1 Ha ocHose aniomunus (no Al) 0,012 0,017
2.2 OpraHu4yeckue nonManeKkTponu-
Tbl (ChNOKYNAHTBLI) — Ans - 0,002
0YUCTKM
23 OpraHn4yeckue NnonnanekTponu-
Tbl (PRIOKYNAHTbLI) — Ana obes- Kr - 0,001

BOXXMBaHUA ocajKa

2.4 3arpyska (necok) ans dpunb-
pyska ( ) AnA Kr - 0,025
TPOB JOOYUCTKU
2.5 CopbuuoHHas 3arpyska Kr - 0,1
3 SHepropecypcbl ***
3.1 JneKkTpoaHeprus KBT-4 0,03 0,28
3.2 Tonnueo (Unu TensoBas dSHep-
KK - 0,13
rms)

Monyyenne aHeprum u Tonnmea n3 NMCB 1 ux ocagkoB HeBO3MOXHO. OBGe3BOXEHHbIN
(noacylueHHbIN 0cafoK) UCNONb3YIOT B Ka4ecTBe MOYBOrPyHTa (KOMMOHEHTa MOYBOrpyHTa)
nMBo M3ONUPYIOLLLEr0 Marepuana Ha NOonUroHax 3axopoHeHus oTxofoB. Konuuecteo nony-
YaeMoro MoYBOrpyHTa NMOO WU3ONMPYIOLWEro Matepuarna OnpefensieTcs 3arpsa3HEeHHOCTbIO
MCB 1 3(pdEeKTUBHOCTHIO €r0 OYUCTKN U MOXET U3MEHSTLCS B YPE3BLIYANHO LUMPOKOM Ana-

na3oHe.
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Pasgen 3. TeKywue ypoBHU 3MUCCUM B OKPYXKaIOLLyIO cpeay
3.1 O6wasn uHdopmauus

Mpun oueHke ypoBHen amnccun Bo Bee cpeabl ot OC CB u NCB HeobxoanMO NpUHK-
MaTb BO BHYMaHWe CneayroLme acnekTbi:

1. CokpalyeHve 3MMUCCUI B OKpYXatoLLyto cpeay B Buae cOpocoB 3arpa3HEeHUn B BOA-
Hble 00beKTbl U 0bpaboTka BbiAensAeMbIX B BUAE OCaAKa 3arps3HEHWI C NPOU3BOACTBOM
BTOPWYHOW NPOAYKLMWN ABNAIOTCA LIENbI0 TEXHONOMMYECKNX NPOLIECCOB OYUCTKN CTOYHBIX BOA.
Bo3amoxHble amuccun B Buae BbIGpocoB B aTMOCHEPHBIN BO3AYX ABMSAIOTCA, Takum obpasom,
€ANHCTBEHHbIM NOTEHUManbHbIM HEraTMBHbLIM BO3AENCTBUEM, 0OYCINOBMEHHbIM NPOBEAEHU-
€M TEXHONOMMYECKNX NPOLECCOB OYUCTKN CTOYHBLIX BOA 1 06paboTkn ocagka.

2. bonblwoe BNUSIHWE Ha CoAepXKaHWe 3arpsi3HSIOWNX BELECTB B OYMLLEHHOW BOAe
OKasblBaeT NpUHUMNUANbHOE pasnnumMe MEXaHU3MOB W (MNK) YCNOBUKA MX yaaneHus B Cu-

ctemax Buonormnyeckon ounctkmn NCB. Ux conoctaBneHne npueeaeHo B Tabnuue 3.1.

Tabnuya 3.1 — ConocraBneHne MexaHn3MoB 1 (Mn) YCNOBUN YAaneHNs 3arpasHSAOWNX BELLECTB B

cuctemax buonormnyeckon ounctkm MCB

3arpasHsaiowue se-
Cneacreus ans TEXHONO-

MexaHu3M yganeHus us wecrtea, yaansemble
Ycnosusl peanusauuu rMU OYUCTKU M pe3ynbTaTa
CTOYHbIX BOJL no aHHOMY MeXxa-
NpUMEHEHUS
HU3My

Motpebnexune sewye- | Mpn pocratouHom konuyecrtee | OpraHudeckue co- [ Yem BbIWE Harpy3ka Ha Co-
CTBA KaKk OCHOBHOrO | BELLECTB, obecneunBalowmnx | eauHeHns  (onpeae- | opyxeHue, Tem (npu npo-
cybctpata AN OCy- [ Tak HA3bIBAEMYI0 KUHETUKY HY- [ nsemble Kak BlK), | uux paeHbIX YCNOBUSIX) Bbl-

LLIECTBINEHUA MM3Heaes- [ nesoro nopsiaka (CKOPOCTb NO- | aMMOHMMHBIA @30T, |LLe 0CTaTovHOoe coaepxa-

TenbHOCTH BakTepuii Tpebnexus BELLECTBA | HUTPATbI HWe [aHHOro 3arpsi3sHEeHus.
HEe 3aBUCUT OT €ro KOHUEeHTpa- CyllecTByeT BblpaXeHHas
Luu) 3aBUCUMOCTb MEXay KOH-

LieHTpauMAMMU BXOAA U Bbl-

xoAaa
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MexaHusm yaaneHus us

CTOYHbIX BOA

Ycnosus peanusaumm

3arpsasHsioLwme Be-
LecTsa, yaansemole
no JaHHOMY Mexa-

HU3MY

Cneacteua AnA TEXHONO-
rMX OYUCTKU M pesynbTaTa

NMPUMEHEHNA

MoTpebnenne  Bewle-

CTBA Kak OJHOr0 U3
cybcTpaTtoB B KOmnu4e-
CTBE, HE OKa3blBaLLEM
BMUSHUA Ha XXM3Henes-

TENLHOCTb GakTepUit

B 6onbweit vactu  obbema
a9pOTEHKa — MPU 04EHb HU3KOM
coaepkaHun BeLlecTBa, nNpu Ko-
TOPOM nOTpebneHne npoucxo-
OUT O4YeHb MeaneHHo. Addek-
TUBHOCTb yAarneHus AaHHbIX Op-
raHUYECKUX 3arpsa3HEHUn Haxo-
AWTCA Ha npegene BO3MOXHO-
cTen npowecca,
T. e. JocTuraeTca npegenbHas
KOHLEHTpaLMsi, KOTOpasi MOXeET
ObiTb nonyyeHa B npouecce
OMONOrMYECKON OYUCTKM B JaH-

HbIX YCIOBUAX

Hedrenpoaykrol,
ClAB,

Takxke

deHonbI.
4aCTUYHO
OaHHbIN  MEeXaHu3m
OTHOCUTCA K HUTPU-

Tam

KonebaHus BXOASALLEN

Harpysku He BMUSIOT  Ha

0OCTaTO4YHOE coaepXKaHue.

N3mMeHeHua cocTosHuA ak-
TUBHOTIO una, npexae BCero
KaK GMOXMMUYECKOW CUCTe-
Mbl, HanNpPoTuB, MOryT OKa-
3blBaTb 6onbluee BO3aeN-
CTBME Ha BeNUYUHY Trpe-

AenbHON KOHLEeHTpauum

Copbuusa BeluecTtB (CO-
eMHEHMNIN) opraHo-
MWHEpanbHoONn  maTpu-

Liei akTMBHOrO una.

Harpyska no copbupyemMbim
BeLLecTBaM (COEAMHEHUAM) He-
Benuka u octaBnsieT GonbLUoN
(cBbiwe 80 %) HeucyepnaHHbIN
pesepe  BGMONOro-XMMUYECKON

COPOLMOHHON CUCTEMDI

Bce Tsbkenble metan-
nNbl, anmnoOMWHWUIA, Mbl-

LUBbAK.

Mpu nonbiTke AOo-

CTUTHYTb MarnbiX KOH-
doca-

TOB C UCMNOJIb30OBaHU-

LeHTpaymn

€M JO0CTaTOYHOro Ko-
nuyectea peareH-
TOB — Takke u doc-

daTbl

KonebaHus BXOASLLEN
Harpysku B BecCbma LUMPO-
KOM AuanasoHe (HO Huxe
TOKCMYHOTO  BO3AENCTBUA)
He BMUSAIOT Ha OCTaTovHOe

coaepxaHue.

M3meHeHnss cocTosiHus  ak-
TMBHOTO Mna Kak COpOLMOH-
HOW cucTembl (pasHoobpas-
Hble PUNKO-XMMUYECKNE
napamMeTpsbl), HanpoTMB, MO-
ryT
BO3AEMCTBME HA OCTATOYHYHO

okasbliBaTb Oonbluee

KOHLIEHTpaLuio

MpoeefeHHasa ctatucTnyeckas obpaboTka GOMbLIOro Maccmea AaHHbIX 3a 3 roga no

13 otaensHeiM OC 1 6nokam OC Mockesl n CaHkT-lNeTepbypra [11] nokasana, 4YTo nNpakTu-

YECKM OTCYTCTBYET B3aVMOCBS3b MEXAY CPEeAHEMECAYHbIMN 3HAYEHMAMM KOHLEHTPaLmn 11

TEXHOreHHbIX 3arpsasHaWmMxX BewecTB Ha Bxoae Ha OC u Ha Beixoge. [Ans 18 % cutyaumn

aTa CBA3b xapakTepusyeTcs Kak cnabasi (3HadeHune koadbduumeHTa geTepMuHagum R? B

AwnanasoHe 0,1-0,3), ana 4 % — Kkak ymepeHHas (R2 B gmanasoHe 0,3-0,5), a agna ocrans-
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HbIX 78 % — Kak OTCcyTCTByloLWas. IJTOT BbIBOA XOPOLUO COrNacyeTtca € TeopeTUHECKUMU
npeanocsInkaMun, 3noxeHHsIMn B Tabnuue 3.1.

MonyyeHHble B [11] AaHHbIE 03HaA4aroT, YTO NMOBON (B paCCMOTPEHHOM AnanasoHe, Ko-
TOpPbIV CYLLEECTBEHHO HWXE NOPOra TOKCUYHOrO BO3AEUCTBUSA Ha aKTUBHBIA UI) KOHUEHTpaLmn
B CTOYHOW BOAE, MOCTYMalLEn Ha COOPYXeHUss BMONOrMyeckorn OYNCTKN, MOXET COOTBET-
cTBoBaTh Nboe (B paCCMOTPEHHOM AMANa3oHe) 3HAa4YEHNE KOHLIEHTpaummn Ha Bbixoae. KoH-
LieHTpaumsa TEXHOTEHHbIX 3arpA3HSAIOLLNX BELLECTB Ha BXOAE U3MEHAETCA B 3aBUCUMOCTU OT
cbpocoB aboHeHTamu (T. €. cnyyarHbIM 06pasom) B AuanasoHe, XapakTepHOM ANA AAaHHOro
HaceneHHoro nyHkTa. HeT HykakMx ocHOBaHUA ANS BELLECTB, MEPEYNCIIEHHbIX B NYHKTax 2—3
Tabnumubl 3.1, NCNOMBL30BATE NIMHENHYIO 3aBUCUMOCTb MEXAY BXOAOM M BbIXOAOM NPU HEU3-
MEHHOWN 3 DEKTMBHOCTY Kak KoaddumLmeHTe nponopumoHansHocTn. HaobopoT, addekTus-
HOCTb YAaneHNs TeM Bbille, YEM BbllLe KOHLEHTPaUWsA Ha BxoAe (Npy He 3aBUCALLEN OT Hee
KOHLIEHTPpaummn BbIXOAa).

M3 nony4eHHbIX JaHHbIX U MOHMMAHUA OCHOB NpoLiecca B1oNorMiYeckon OYNCTKN cne-
AYIOT BaXKHble BbIBOAbI ANA MPAKTUKMA OYUCTKN U HOPMUPOBAHWSA, UCMOMb30BaHHbLIE B HACTO-
ALLEM CNPaBOYHUKE:

- HOPMMpPOBaHUE BOIBLUMHCTBA TEXHOMEHHbIX BELLECTB B COpOCax ropofCcKMx CTOYHbLIX
BOA 6ECCMBICNEHHO, TaK KaK Ha COOPYKEHUsX BUONOrMYECKON OYNCTKM N AOOYUCTKN HEBO3-
MOXHO LieneHanpaBneHHo ynpaenaTh UX yaanenmeM. [ns nonydeHna addoekra yaaneHus,
Ha KOTOpbIN criocobHa Buonornyeckas ouMcTka Ha KakaoM KOHKpETHOM 06bekTe, AocTaTou-
HO MoAAEpXXaHUe 3TUX COOPYKEHU B HOPManbHOM paboTOCNOCOBHOM COCTOAHUM.

- HOpMUpOBaHUe CcOPOCOB NPOMBILLNEHHLIX ADOHEHTOB MO TEXHOrEHHbIM 3arpA3HEeHN-
AM AOIPKHO obecrneuvBarb ABe LeNn: NPpeaoTBpaLleHMe TOKCUYHOMO BO3ENCTBUA Ha aKTUB-
HbIA 1N 1 MPEeACTBPALLEHNE HAaKOMNMEHUA TOKCMYHBIX BELLECTB B OCaAKax CTOYHbIX BOA, npe-
NATCTBYIOLLME MX UCNOMB30BAHNIO KaK yaoOpeHns n Cbipba ANa NPOM3BOACTBA NOYBOrPYHTOB
(TpeboBaHMna Kk 3TMM BMAAM MCNOML30BaHWs npueeaeHbl B paspgene 3.4). O6e 3tn uenn
obecneumBaloTCA UCNOMb30BAHNEM MpaBuI XONOAHOMO BOAOCHAOXKEeHUA 1 BOJOOTBEASHUS
[10]. YcraHoBReHne ans npoMeIlLneHHbIx aboHeHToB 6ornee HM3kux TpeboBaHui He AacT HK-
KaKoro JOMONHUTENBHOTO 3KONornyeckoro addpekta, 0aHaKO CyLECTBEHHO MOBLICUT COBO-
KyMHbIE 3aTpaTtbl HA OYMCTKY CTOYHbIX BOA.

3. KoHTpOnb BO3AENCTBMIN HA OKpYXKatoLWyH cpeay (SMUCCUI B pasnnyHbIe Cpefbl) OT
OC ocyuwectensetcs HepaBHoueHHO. COpocbl OC B BOAgHble O6BEKTbI KOHTPONMUPYHOTCH
MpaKTU4YECKN MO BCEM BELLECTBaM, KOTOPbIE NPUCYTCTBYIOT B 3HAYMMbIX ANS 3TUX 06bekToB
KOHUeHTpaunsx. BeiBoammble ¢ nnowanok OC ocagkm CTOYHbIX BOA Takke NPOXOAAT Heob-

XOAUMBIA KOHTPONb. OAHAKO KOHTPOMNb BbIGPOCOB B aTMOCdepy Ha COOPYXEHWNAX Ha NpakTu-
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Ke Ha OOomnblUMHCTBE OOLEKTOB He AaeT pe3ynbTartoB, MHOPMATUBHBIX NMPUMEHUTENBHO K
cneunduryeckum sarpasHeHUsM Bo3ayxa, xapakrepHbix ans OC MCB. A ocHOBHbLIM BUAOM
Bo3sgencTems Boibpocos OC MCB aBnsieTcs BblaeneHe AypHONaxHyLLMX BELLECTB.

Ha o4MCTHBIX COOPYXEHUSX AypHOMaxHyLLME BELLECTBA BbIAENATCS OT TOYEYHbIX W
HeopraHu3oBaHHbIX UCTOYHMKOB. Ha nopasnsioieM 60nbUMHCTBE O6BLEKTOB OGLEKTMBHLIN
WHCTPYMEHTaIbHBIN KOHTPONb OCYLWECTBAAETCA TONMbKO ANA TOYEYHbIX BbIBpocoB (13 Tpyod,
BeHTCUCTEM), ofHako npumeHnTensHo k OC F'CB oHu obecneuvBaroT nub Marnyo Ao
BbIOpOCOB BELLECTB, KOTOPbIE XapakTepHbl Ana HUX. Kak npaBuno, ANS TOYEYHbIX UCTOYHM-
KOB aHanusupyroTcs 3arpsisHaoLLve BELeCcTBa, XxapaKTepHble ANns BbIOPOCOB OT yCTaHOBOK
CKUraHusi Tonnvea v BbIBPOCOB, Hanbornee xapakTepHbIX A5 NPOMMPEANPUSATUIA.

B tabnuue 3.2 Ha npumepe ogHux 13 nyywmx OC B cTpaHe npuBeAeHbl TUMWMYHBIE

KOHTPOSIMpyeMble napameTpbl BbIGPOCOB, MO CTATUCTAYECKON OTYETHOCTM.

Tabnuua 3.2A — Bblagepxka us CTaTUCTUYECKON OTYETHOCTU NpeanpusaTust «Pasgen 1. BoiGpochl

3arpsAsHAIOLLMX BELLEeCTB B atMocdepy, UX OUNCTKa U YTURU3aLms»

Koa sarpsAsHsiioLero sewecrsa 3arpsasHsaiowme sewecTsa
0330 Ouokcua cepol
0337 Oxcua yrnepoaa
0012 Oxcuabl azota (B nepecyete Ha NO,)
0401 Yrnesogopoabl (6e3 neTy4nx opraHu4eckux coeuHEHU)
0006 Jletyumne opraHudeckue coeguHerus (NNOC)
0005 Mpouune razoobpasHbie U Xuakue

Tabnuya 3.26 — Bblaepkka 13 CTaTuCTUHMECKON OTYETHOCTU NpeanpusaTus «Pasgen 2. Boibpoc B

aTMocdepy cneymndmnyeckux 3arpsasHALLNX BELLECTB»

Koa 3arpsisHsitoLiero BeliecTea 3arpaAsHsiowme BewlecTsa
0410 MeTtaH
0101 AnIOMUHWUIA TPUOKCU
0110 BaHaguit neHToKCUA
0123 YKeneso Tpuokcua (B nepecyeTe Ha Xeneso)
0128 Kanbuuin okcng
0133 Kaamuin okeua
0138 MarHuin okeua
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Kop 3arpasHaowero sewecrsa

3arpsasHstoLwme BewecTsa

0143 MapraHey u ero coeauHeHus (B nepecyeTe Ha mapraHua (1V) okeua)
0146 Meab okcmng

0164 Hukenb okcug

0184 CBuHEL 1 ero coegmHeHus

0188 PTyTn coeauHeHunsa

0203 Xpom (XpOM LLUECTMBANEHTHbIN)

0260 KobanbT okeupg,

0290 Cypbma

0303 AmmMunak

0316 Mmapoxnopug

0325 MbILWbAK, HEOPraHN4Yeckne CoeauHeHNs
0328 Yrnepog (caxa)

0333 Ournagpocynedug

0342 dropuasl rasoobpasHole

0415 Cwmecb yrnesogopoaos npegensHeix C1-C5
0416 Cmech yrnesogopoaos npegensHeix C6-C10
1042 Bbytan-1-on

1071 Mapokcubenson (deHon)

1246 Stundopmunart

1314 MponaHanb

1325 dopmanbaerng

15631 [ekcaHoBasi kucnota

1707 OumeTtuncynbdung

1716 CmMechb NPUPOAHbLIX MEpPKanTaHoB

1849 MeTunamuH

2704 BeH3nH He(PTAHON ManoCepHUCTLIN

2732 KepocuH

2735 Macno muHepanbHoe HepTaHOe

2754 Yrnesogopoasl C12-C19

2908 Mbinb Heopranmyeckas: 70 % — 20 %
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Kona 3arpsisHsitoLLero BeLlecTsa 3arpssHsioLne BeLlecTBa

2920 Mbinb MexoBas

3620 LOWMOKCUHBI

O™n Tabnuubl femoHCTpUpyoT BecnonesHocTb npuMepHo 90 % oT4eTHoM uHgopma-
Livu No BeIBpOCaM C TOUKW 3PEHNS KOHTPOIA BbIAENEHUS AYPHONAXHYLLMX COEAUHEHNI.

W HaobopoT, BellecTBa, n3mMepsieMble NpU KOHTPOre BbIBPOCOB, Aaxe NPy MeToanye-
CKv NpaBunbHOM npoboottope (Hanpumep, B CaHkT-lMNeTepbypre n B Mockse — cepoBogo-
POA M MepKanTaHbl, a Take (MEeHON 1 aMMuak), B HEOCTaTOYHON CTENEHN XapakTepUsyoT
NonHbIN CnekTp BbiBpocos (00Lee konMYecTBO Bblaensembix M3 Bbibpocos OC BelecTs,
obnaparowmx sanaxom — ao 150) [13].

O6paszoBaHne AypHONaxHyLLMX BELLECTB (O40PaHTOB) Ha COOPYXEHUSX KaHanusauum
NPOUCXOAUT B XWLKON hase B pesynbTare npoTekaHns aHaspobHbIX (THUNOCTHbIX) npouec-
coB. BblaeneHvie aTux BELECTB B BO3LYLLUHYIO Cpefy NPOUCXOAUT B pesynbTarte ux yneTy4u-
BaHWs 13 xuakon dasbl. CornacHo 3akoHy MeHpW, KOHUEHTpaumsa ogopaHTa B BO3ayxe npo-
nopLMoHarbHa ero KOHLUEHTPauum B XUAKOCTU, NPUYeM KOIPMULMEHT NpOMnopLMOHanbHO-
CTW OnpejenseTcs NpUpoao OgopaHTa.

JleTydecTb AypHONaxHyLWmMx BELLECTB B COOTBETCTBUMN C XapakTEPHbIMU AN HUX 3Ha-
YeHUAMM KO3 dUUMEHTA K COOTHOCUTCA Creayrolmm o6pasoM: MeTUnMepkanTaH: cepoBo-
LOpO4: aMMuMaK: NeTy4Yme XupHble kncnoTel = 650000:54000:100:1. 3HaveHua NAK v noporn
obHapyXeHna 3anaxa HEeKOTOPbIX AypHOMaxHyLWWX BelecTB npueefeHsl B Tabnuue 3.3
(MpuBoamnTCs no [14]).

Tabnuya 3.3 — 3HadeHnus MNOK 1 noporn obHapyeHus 3anaxa HeKoTOPbIX 4yPHONaxHyLLMX BELLECTB

MAK, M/’ Mopor 3anaxa,
INeTyuue BeLyecTBa 3
Pa6ouas 30Ha CenutebHas 3ouHa MKT/M
CepoBogopog 10 000 8 14
AmMmuak 20 000 200 32000
MeTtunmMepkanTaH 800 0,05 04
LOumeTuncynbdug 50 000 80 25
MponnoHoBas kucnoTa 2000 15 61000
MacnsiHas kucnoTa 10 000 10 400
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Hapsagy ¢ BewecTteamu, nepedyncrneHHsiMi B Tabnuue 3.3, CylecTBeHHbIN Bknas B
Hanunume y BbIBPOCOB HEMPUATHOIO 3anaxa BHOCHT Takue a3oTUCTble LUKIIUYECKMe coeanHe-
HUS, KaK cKaTom, MHAON 1 Ap. (NPOAYKTbI pacnaga aMUHOKUCTIOT).

Moyt onsi BCcex BeLlecTs, BbiOpacbiBaeMbix B atMocdepy oT nosepxHocte OC I'CB,
MAK ycTaHoBnEH Kak OpraHonenTu4eckmi, a He obLLeTOKCUYECKUA (KpoMe aMMmaKa, oaHaKo
Takue ero koHueHTpaumm ans Boibpocos OC FCB He xapakTtepHbl). T. . 83Tn BewecTsa 06-
najarT CBOWCTBOM (hOpMMpOBaThL HEMPUATHbIE 3anaxu, He co3faBasi OnacHOCTU ANSA 340-
poBbsA. ITO OOBACHSETCA TEM, UYTO BonblUas YacTb STUX BELLECTB — eCTECTBEHHOro Npouc-
XOXAEHMS, 00pasyroLLMXCA NPY pas3noXeHUn 6enKoB, XXUPOB U YIrNEBOLOB.

C yyeTom atoro daktopa, 6a3vpysick Ha COOTBETCTBYIOLLEM 06OpyAOBaHWUU, UCMONb-
3YHOTCSA METOAUKM ONbdakTOMETPUN. B 3Tnx MeTogmMKax UCNonb3yT cneyuanbHble eanHuLbl
namepenus 3anaxos (FTOCT 32673—2014) [15]. B EC pencrsyet eBponenckas eguHiua 3a-
naxa (OUg). OUg — 3T0 Takoe Konm4ecTBO ogopaHTa (0B), koTopoe, Byayun cocpeoTo4eHO
B OLHOM KyOW4YecKOM MEeTpe HeWTpanbHOro rasa npu CTaHAapTHbIX YCNOBUSAX, BbI3OBET dun-
3MOMOrMYECKYI0 peakLMio NepcoHana, 3KBUBANEHTHYIO peakuvu, BbidbiBaeMon ogHon EBpo-
MEeNCKoM STanoHHON MaccoWm 3anaxa, paBHOM 123 mkr n-OyTaHona, pa3BefeHHON B OAHOM
KyBU4ECKOM METPE HEMNTPanbLHOroO rasa npu HopMarnbHbIX ycrnoBusix (KOHUeHTpaums 40 ppb).
KoHueHTpauus 3anaxa McxogHoro obpasua YACNEHHO paBHa ero pasbaeneHuio 4o nopora
«pacnosHaBaHWsA», U1 KONMYECTBO OoUg/m® (Npv cTaHpapTHBIX YCNOBUAX).

Mo FOCT 32673-2014 «3.1. EBponeiickas eauHuLa 3anaxa (E3/mM>): konuuyecTso na-
Xy4ero BeLEeCTBa (Maxyumx BEL|eCTB), KOTopoe, Gyayun pas3GaBneHHbIM 1 M2 HeiiTpanbHoro
rasa npu HopMarbHbIX YCIOBUSIX, BbI3bIBAET (PU3MONOIMYECKUA OTKNWK, SKBMBANEHTHbLIN OT-
KMUKY, Bbl3biBAaEMOMY oaHOW EBponeiickoli aTanoHHon Maccon 3anaxa (EROM), pas6aeneH-
HOM 1 M> HeITPanbHOro rasa NPy HOPMarbHbIX YCIOBUSIX.

Bonbwon 0b6bem NpoBeAeHHbIX UCCIEA0BaHMIA MO KOPPENAUMN 3anaxoB N KOHLUEHTpa-
LM 3arpsisHaowmx Bewects [13] no3sonun onpeaeniTs B KA4eCTBE MapKepHOro BellecTBa
3anaxosoro Bo3gercTeusi OC CB cepoeopopoa. MostomMy B OTCyTCTBME ONnbhakTOMETpUYe-
CKkvx NPpMBOPOB B kaYecTBe Mapkepa 3anaxoB A0STKEH UCMONb30BaTbCA CEpPOBOAOPOS,.

4. MopoTpacnb 06nagaeT CyeCTBEHHOW CneumnduKon B OTHOLIEHUU NPUMEHMMOCTU
METO/A0MOMM UCMONMb30BaHUSI MapKepHbIX BeLecTs (B TepmuHonorumn MHCT 22—2014).

Ansa 'CB, noctynatowmx Ha OC, cyLlecTByeT HEKOTOPas KOPPENALUMS MEXAY BENMUYU-
HaMW HEKOTOpPbIX MOCTYNarLMX 3arpasHEHNIA, Ha yaaneHne KoTopbix paccunteiBaotca OC
(nepeuvcrieHbl B Tabnuue 1.3). 3Tta koppensuus TeM Bbiwe, Yem Gonbwe aonst 6b6IToBOro
ctoka B CB. Koppensuua ocHoBaHa Ha Hanmuuuu U3BECTHOW B3aVMOCBA3WN 3arpA3HAIOLLMX

BeLecTs B bbiToBbIX CB, OCHOBaHHOW Ha XW3HeaeATenbHOCTU YenoBeka. Hanbonblias B3a-
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mmocesiab Ans 6bitobix CB cywecTtByeT mexay senuumHammn XMNK v BIMK. Ons KoHKpeTHbIX
OC I'CB, npuH/MaOLWMX NPEMMYLLECTBEHHO XO3SMCTBEHHO-OLITOBbIE CTOYHbIE BOAbI, UMEe-
IOLMX AaHHbIe NO KOppensuum Mexay sTUMM BenuuuHamu, onpegeneHune XIMK ans uenewn
TEKyLLen 3KcrnnyaTauum 4aeT CyLeCTBEHHOE MPeMMyLLECTBO B ObICTPOTE (HECKOMBKO YacoB
npotuB 5 cyT ans BlNKs), a Tarkke B 6onee BbICOKOM TOYHOCTU. C yUETOM 3TOWN KOppensiumu
3a pybexxom BenununHy XIMK B psge cnyvaes ncnonbaytot emecto bIKs

Ons ppyrmx 3B X038MCTBEHHO-ObITOBOrO MpouncxokaeHus n3 tabnuubl 1.3 creneHb
3TOM KOppensUMn HeJoCTaTOMHO BbiCOKa, pa3bpoc B MHAMBUAYAanNbHLIX Npobax coctaensieT
He MeHee 25 % OoT cpeiHUX BENUYUH COOTHOLLIEHWI 3arpsasHeHniA. MoaToMy TpaauULMOHHO Ha
OC I'CB ucnonb3yeTcs MHAVBMAYAarbHbBIA KOHTPOSb AaHHbLIX NoKasaTenen.

B ounwieHHoM Boae B CBA3M C TEM, UYTO OCTarovHas KOHUeHTpaumst 3tux 3B onpeae-
nserca pasnuyHbiMmn npoueccamm Ha OC, koppensuvs Mexay 3TUMKU BELLeCTBaMM eLLe HU-
Xe, Yem ans exopsuero noroka. nybuHa npouecca nonHon G1onNorMYeckon OUMUCTKU C HUT-
pudmkaumen (BO, BH) moxeT ObiTb [OCTATOMHO XOPOLLO OXapakTepua3oBaHa nokasarernem
KOHL|EHTpaLmM aMMoHuHoro azota. OpHako 3TOT nokasarenbs Mano MHOPMaTMBeH B OTHO-
LUEHNM B3BELLEHHbIX BeLlecTB. [pouece yaaneHns asota MoOXeT BbITb XOpOLLO OLIEHEH Mo Mo-
KasaTento obLiero asoTa, HO OH He JACT HUKaKOM MHGOPMaLMn O COAEPKaHUN OTAEMbHBLIX
MWHeparnbHbIX (OpM a3oTa. Becbma 3HauMTensHoOE Pasnmune TOKCUYHOCTM PasnnyHbIX MUHE-
paneHeix dopm asota (MAKpuexes), MAK KOTOpbIX cooTHocKTeA Kak 450:20:1, He nossonsaeT
OTKa3aTbCs OT MHAMBULYaNBHOTO KOHTPOMSA MUHEparnbHbIX OpM.

MpUMeHUTENBHO K OCTanbHbIM BELLECTBaM, HOPMUPYEMbIM B HACTOSLLEe BpeMsA Ans
OC I'CB (tsvkenbie meTannbl, HEPTENPOAYKTLI 1 T. M.), Kakas-nmbo Koppensuma naHavansHo
OTCYTCTBYET Kak Afs MOCTYnarowmx, Tak 1 ang ounweHHsix CB. MoctynneHne kaxaoro us
aTnx 3B B CTOYHbLIE BOAbI ONpPeaenseTca COBCTBEHHBIMN NCTOYHMKaMM, a Taloke COOTHOLLE-
HUEM WX BNUSIHNS Ha cocTaB obLLEro CToka B AaHHbI MOMEHT BpeMeHW. [Ins coaepxaHns B
oumLleHHoN Boge aTux 3B cTeneHb KOppensauun eLLe HKe B CUNy pasnu4HoOro xapakrepa u
WHTEHCUBHOCTM MPOLIECCOB OYUCTKM, a Takke BeCbMa HefOoCTaTOMHOW M3y4YeHHOCTW npoLec-
COB yaarneHus unom (Ans TshkenbIX MEeTanmnos).

HeBo3MOXHOCTE BbiOpaTb BELLECTBO-MapKep ANA TEXHOTEHHbIX 3arpAasHSAIOLLMX Be-
wectB. Kak nHTerpanbHbii MOXET ObITb UCNOMBb3OBAH NoKasaTernb TOKCUYHOCTM (onpeaens-
€eMOM KaK KpaTHOCTb pa3baBneHusi, ¢ pasnuyHeiMu TecT-ob6bektamm). OaHaKo AaHHbIN napa-
METP B POCCUIACKMX YCIOBUSIX Masrio OCBOEH M HE AOIMKEH paccMaTpuBaThbes Kak obsasarens-
HbIi HOPMUPYEMbIA MoKa3aTens. TeM He MeHee, OH PeKOMEeHAYyeTCs K NMOBCeMEeCTHOMY MC-

NoNbL30BaHUIO, ANA BBEAEeHNA B CUCTEMY HOPMUPOBAaHUA No3gHee.
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MpYMEHUTENEHO K MUKPOOMONOMMYECKUM 3arps3HeHUsIM NoAaBrsiiowasl Yactb Uc-
nonb3yeMblx AN HOPMUPOBAHUA NokasaTtenen (3a muckniodeHrem n. 30 Tabnuupl 3.3) aens-
€TCS He TONbKO MAapKEPHbIMM, HO U UHAWKATOPHBIMU (T. €. TEMW, KOTOPbLIE XapakTepusyloT
copepxaHne apyrmx nofobHbIx nokasaTtenen, HO camu He obnagalrT onacHocTb). Takue
BaXKHble Mokasatenn, kak konudopmHele 6akrtepun, konudarn v ap., OTHOCATCA He K onac-
HOW NaToreHHoN MUKpodriope, a K MUKPOgope eCTECTBEHHbIX BbiaeneHun Yenoseka. Kpo-
Me TOro, peakuus pasnuyHbIX MUKPOOPraHusmoB Ha obes3apaxuvBaiollee BO3feNCTBUE
He oguHakoea. B psge cnyvaee npu MCNOnNb3oBaHWM xiopa npu ManoM CoAepXaHun UHAU-
KaTopHbIX BakTepuin MoryT ObiTb OGHAPYKEHbI BUPYChl 1 LMCTLI NATOreHHbIX MPOCTENLLMX.

B cBSI3N C M3NOXEHHLIM TEPMUH «MapPKEPHbIE BELLECTBa» NPUMEHUTENLHO K cbpocam
'CB B ganbHeliwem B HAaCTOSALLEM CNPABOYHUKE HE NCNONb3YETCS.

Heckonbko nHa4e o6CTOMT BOMPOC MapKepHbIX BELLECTB MPUMEHUTENBHO K OYULLIEH-
HbiM [CB. Mokasatens «HedTENPOAYKTLI» MONMHOLEHHO oTpaxaeT rnybuHy ounctku MCB ot
cenuTebHbIX TepPPUTOPUA, TaK Kak HEBO3MOXHO rnyboko yaanutb HedTenpoaykTbl 6e3 rmy-
Bokoro yaaneHusi BagelleHHbIx Bewects. OfHako HepTenpoayKTbl N1Lb KOCBEHHO XapakTe-
PU3YIOT 3arpsi3HEHHOCTb ounLLeHHbIX NMCB apyrummn BewwecTBammn, MeHee xapakTepHbIMU A1ist
CTOKa C cenuTebHoM TeppuUTopum.

HecwmoTps Ha pasHoobpasne 3arpssHaowmx sewects B [CB, nepeyeHb, ncnonbaye-
MbI MPK KOHTPOMNE CTOMHbIX BoA, cOpackiBaeMbIx nogoTpacneto, ans 6onblwmHeTea OC cos-
napaet. OH onpefenseTcs He CTONbKO BO3AEWCTBUEM 3arpsisHEHWA Ha BOAHbLIN OOBLEKT,
CKOMMBKO CINOXMBLUMMCS MEPeYHEM BELLECTB, MPUMEHSIEMbIM MPU MOHUTOPWUHIE BOAHbLIX 00b-
€KTOB.

B pacnopspkeHun [pasutensctea Poccuiickon depepaumm o1 08.07.2015 .
Ne 1316-p «O nepeyHe 3arpsi3HAIOLWMX BELLECTB, B OTHOLLEHMN KOTOPbLIX MPUMEHSIOTCA MEPbI
roCyAapCTBEHHOIO PErynMpoBaHns B obnactn OxpaHbl OKPYXKatoLWen cpeabl» COLEPXUTCS
nepeyeHb BELLECTB, NOANEXalMX MEPaM rocyapCTBEHHOMO PEryIMPOBaHMS U BKITHOYaIOLLMX
NpUMeHUTENbHO Kk cbpocam B BOAHbIE 06bekThl 0kono 160 HanmeHoBaHWi. MepeyeHb BKIto-
yaeT 0cobo onacHble BellecTBa (HanpuMmep, NonuXNopoOuUdEHUnbl U3 «TPS3HON OHKUHbI
CTOMKUX OpraHWYeckux 3arpsisHMTeneiy, sanpeweHHbix CTokronbmckoin KoHeBeHumeln [16]).
OpfHako Mo HUM He BEAETCS roCyAaPCTBEHHbLIA MOHUTOPUHI UX COAEPXaHWs B BOAHbIX 00b-
eKTax 1, COOTBETCTBEHHO, B cOpacbkiBaembix TCB. MpumenntensHo k FCB r. Mockebl npoee-
[AeHHbIN B Havane 2000-x rogoB AnVTEmNbHbIA (B TEYEHNE He MeHee 2 NET) MOHUTOPWHI Mo
HECKOMNMBKMM [ECATKAM TOKCUYHBIX OPraHNYeCkUX COEAVMHEHWI He BbISBUM 3HAYMMOCTM 3TON

npoGnemsl. [ns GoNbLUMHCTBA BELLECTB KOHLEHTpaLysa Gbina Hibke npegena uaMepeHus, u
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HW Mo O4HOMY 13 BELLIECTB N3MEePEHHOE coaepxaHne aaxe Ha Bxoge Ha OC He npesbiwano
Heckonbknx npoueHToB oT MNMAK ans BoaHbIX 0OBLEKTOB.

Hopmupyemble B HacToswee Bpemsa ana OC nokasatenu UMEHT pas3nuyHbIi cTaTtyc
NPUMEeHUTENbLHO K BO3MOXHOCTAM WX pacyeTa/nporHosvposaHua npu cosganmm OC ICB
(Tabnuua 3.4). TonbkO MeHbLIAA YacTb 3arps3HSAOLLMX BELLECTB OTHOCUTCA K PacyeTHbIM,
T. €. K TeM, Ha Lienesoe cogepaHme KOTOPbIX MOXET ObITb BbINOMHEH TEXHONOMMYECKNA pacqeT
coopyxeHuin ounctkn N'CB Ha 6ase Gronornyeckoro npouecca. ITu BellecTsa B AanbHenwem
Ha3bIBAETCA TEXHOMOMMYECKMU MOKa3aTensiMn BUMONOrMYECKOM OYUCTKM CTouHbIX Bog (TM
BOCB)).

OcranbHble 3arpasHstoMe BELWEeCTBa, nepeyncrieHHble B Tabnuue 3.4 (Taxensie Me-
Tannbl, anoMUHUN, cneumndruyeckme OpraHNYECKME COEAUHEHUS), B HACTOSALWEM CNPaBOYHU-
K& WMEHYIOTCS TEXHOMEHHbIMK 3arpsisHeHUsSIMW. [JaHHbIA TEPMUH YCNOBEH U MPUMEHSIETCA
Toneko Ans uenen otnnuna TN BOCB u octanbHbIX Nokasarenen 3arpasHeHHOCTU. Mokasa-
TeNnn 3arpsA3HEHHOCTN PacTBOPEHHBIMU MUHEpPanbHbIMM BeLecTBamMy (Xnopuabl, cynbdarbl,
obLas M1Hepanuaayusl) B CNpaBoYHMKE B JanbHeNWeM He MPUHUMAaKOTCSA BO BHUMaHWe, Tak
Kak meTogbl ux 3agepxarus Ha OC FCB n Ha OC MCB otcyteteytoT. Ux cBpoc ¢ ounen-
HbIMW CTOYHBIMM BOAAMU NMPUBNM3NTENBHO COOTBETCTBYET (3@ BbIYETOM HEGOSBLLUOTO BXOX-
LEHWA B COCTaB ocafkoB) Bxogswen Harpy3ke Ha OC. Kak npasuno, ata Harpy3ka onpege-
nsetcs POHOBbLIM COAEpPKaHMEM MUHeparbHbIX COMel B BOAONPOBOLHOM BOAE U, B HEMHO-
rx cnyyasx, cbpocamm aboHEHTOB, NPON3BOAUMBIMU C rPYyObIM HapyLLEHWEM HOPMaTMBHbIX
TpeboBaHWin K CTOYHBbIM BoaaM, copackiBaeMbiv B LICB.

B kayecTBe TEXHOMOMMYECKUX MOKa3aTeNen OYUCTKM MOBEPXHOCTHBLIX CTOYHBIX BOA
(TNO MNCB) panee GyayT nogpalymMeBaTbCs B3BELLEHHbIE BELLECTBA U HE(PTENPOAYKThI.

KOHLieHTpaLummn ocTanbHbIX BEWECTB M nokasatenen He MoryT ObiTb paccunTaHbl, a
MOTyYT GbITb NLLL CMPOrHO3UPOBaHbI, MPUYEM C HEAOCTATOYHO BbICOKOW TOYHOCTLIO. Mpuun-

Hbl 3TOrO U3NOXeHb! B noapasgene 3.2.
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Tabnuua 3.4 — KoHTponupyemblie nokasarenu 3arpasHsaowmx BewecTs 1 CBONCTB BOAbI Ha copoce

CB n NCB B BogHble 06bekTbl U nx cratyc npu pacyete OC NCB

Crartyc nokasatens

HaumeHoBaHue
Ne B NPaKkTUKe NPOEKTUPOBAHUA Mpumeyanusn
nokasartens
ocrcse
Xumuyeckne nokasarenu
1. BoaopoaHein  nokasa- | HasHayaembliin HopmartueHble TpeboBaHus cobniogatorcs
Tenb (pH) nouTH AN BCex TEXHONMOrui. TeopeTuyeckm
pacyeT BO3MOXEH, HO Ha MpaKTUKe He Nnpo-
n3BoauTCA
2. Temnepatypa PacueTHO-Ha3Ha4YaeMbli Pacuyet BO3MOXEH, HA NpakTUke NPOU3BO-
AUTCA peako
3. PacTBopeHHbIil Kucno- | HasHavyaemblii (pexxe — pacyeT- | FBnseTca pacyeTHbIM, Hanpumep, koraa
poa HbIN) 3anaca kucnopoga rmocne aspoTeHka u
€CTECTBEHHOIW aspauyuu Ha MOCneayoLLMX
cTagMsax O4YUCTKM OKasblBaeTcs HepocTa-
TOYeH
4. BagelweHHble  Beule- | PacuetHbii (TN BOCB) -
crea "
BMKs PacueTHbin (TN BOCB) -
6. BMKonn PacueTHblin (nceBgopacyeTHbIN) | o cyTu, B pacyeTax MCMonb3yeTcsl Besnu-
yuHa Bl1Ks, Tak kak peanbHble faHHbIE XU-
MMYECKOTr0 aHanu3a npucyTCTBYIOT UMEHHO
ansa aroro nokasarens, a blKqy,, HA npak-
TUKE onpeaensieTcs peako
7. XK PacuyeTHO-HasHa4YaeMblIn TeopeTUyeckn pacyeT BO3IMOXEH, HO Ha
(TN BOCB) npakTuke He npou3soauTcsA. CMmbiCcn noka-
3aTens ans ucxogHon n ounweHHon MCB
pa3nuyaetcs. NMpUMeHUTENBHO K UCXOAHOMN
FCB sBnsetca aHanorom BIKs u moxer
ObiTb MCNONb30BaH B pacyeTax COOpyXe-
HWUI BUONOrUIECKOW OYUCTKM.
MpUMeHUTENbHO K OYMLLEHHOW BOAE Xa-
pakTepudyeT OuoHepasmnaraemble OpraHu-
yeckue BelyecTsa
A30T aMMOHMIHbIN PacyeTtHbinn (TN BOCB) -
A30T HUTPUTOB PacuyeTHo-HasHauaembiit  (TT1| PacyeT BO3MOXEH, HO HA NPAKTUKE MPOU3-
BOCB) BOAUTCA peako
10. |As30T HuTpaTOB PacueTtHbii (TIN BOCB) -

137




Craryc nokasarens

HaumeHoBaHue
Ne B NpakTuke NpoeKTupoBaHus MNpumeyanus
nokasarens
OCTICB
11. | O6wwmii asor PacueTtHbin B Poccuiickon ®deaepauun  He HOp-
MUpYeTCsi B BOAHbIX 0Obektax. OpaHako
BecbMa BOCTpeGOBaH Ansi TexHOMorude-
CKMX pacyeToB coopyxeHui bOCB
12. | doccop docdaTos PacuetHbliii (TIN BOCB ) -
13. | O6wwmii docchop PacuyeTHbIi B Poccuiickon depepauun
He HopMmupyeTcsl B BOAHbIX 00bekTax. Oa-
Hako BecbMa BOCTpeboBaH ANA TEeXHOMO-
rMYeckux pacvyeToB coopyxeHun bOCB
14. |CIAB Hasnauaembii TeopeTnyecku pacyeT BO3MOXEH, HO Ha
npakTUKe He NpOU3BOAUTCH, B CBA3M C
O4Y€Hb HU3KOW TOYHOCTLIO B MONy4aemMoM B
ounwieHHbix CB auanasoHe KOHUEHTpa-
T717]
15. |Hedrenpoaykrbl Hasnauaemblii To xe
16. | deHonbl Hasnauaemblii To xe
17. | AnoMuHumn Hasnauaemblii MeToauka pacyeTa OTCyTCTBYET
18. |Megb HasHnavyaewmsiit MeToauka pac4eTta OTCYTCTBYET
19. |[Hukenb Hasnauaembivi MeToauka pacyeTta OTCYTCTBYET
20. |P1yTb HasHnauaemblii MeToauka pacyera OTCYyTCTBYET
21. | Kagmwi HasHauaemslii MeToauka pacyeTa OTCyTCTBYET
22. | Xpom obwun HasHauaemslii MeToauka pacyeTa OTCyTCTBYET
23. | UwuHk HasHauaemblit MeTtoauka pacyeta OTCyTCTBYET
24. |O6wasa wmwuHepanu3a- | HazHauyaemblii SpdekT ouncTkn HasHayaetcsa 0 %
ums
25. |Cynbdatbl HasHnauaemblii SdpeKkT 0YMCTKM HaszHaAYaeTCs paBHbIM
0%
26. | Xnopuabl Hasnauaemblit SdpeKkT 04MCTKM Has3HayaeTCcs paBHbIM
0%
27. |Ceposoaopog HasHnauvaemblit -
Mukpobuonormyeckme nokasarenu
28. | O6wwme KoNUMOPMHbIE | SMNUPUKO-PACUETHBIN Mcnonb3yloTcss SMNUPUYECKU YCTaHOBMEH-
BakTepum Hbl€ BENUYUHBbI MIHTEHCMBHOCTN 06paboTku,
obecneunsatoLume TpebyemMbie 3HaYeHNA
29. Konudparu (no cpary M?) SMNUPUKO-paCHETHbIN To xe
30. |TepmoTonepaHTHble | SMNUPUKO-PACHETHBIN To xe

konudopmHble bakre-

pvn
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Crartyc nokasarens
HaumeHosanue
Ne B NPaKTUKE NPOEKTUPOBAHUSA Mpumevanus
nokasarens
OCTrcB

31. |®dekanbHble CTPENTO- [ AMNUPUKO-PACHETHLIN To xe
KOKKM

32. [MartoreHHble MUKPOOP- | DMMMPUKO-PACHETHBIN To xe
raHu3Mbl

33. [>KusHecnocobHble Sii- | OMAMPUKO-pacHETHbIN To xe
Lua renbMHMHTOB (acka-
pua, BRacornae, TOK-
cokap, dacumor), OH-
kocdepbl  TeHUUZ U
JKM3HECNOCOOHbIE  LiU-
CTbl MAaTOTEHHbIX KU-
LLIEYHbIX NPOCTENLLUNX

34. OHTEPOKOKKM U CTa- | SMNUPUKO-PACHETHbIN To xe

PUNIOKOKKU

MepeyeHb pacyeTHbIX NokasaTenen 3arpsa3HALLNX BELECTB NPUMEHUTENBHO K (unau-
KO-XxMmdeckuMm metogam ounctkn MNMCB cywectBeHHO yxe. Mpu NPOeKTUPOBaHUM Kak pac-
YETHbIE MOKasaTenu WCMOMb3YHOT TOMbKO B3BELUEHHbIE BellecTBa UM HePTEenPOayKTbI,
ocCTarbHble NokasaTen — 3MMNUPUKO-PaACHETHBIE UNWN HA3HaYaeMbIe.

MpyMeHUTEeNbHO K MCMOoNb30BaHWI0O MapKepoB ANA 3MUCCUA B ApYrue cpefbl cylie-
CTBEHHO CrnepyioLlee: cojepxaHne TOKCUYHbIX BellecTs B ocagke NCB onpepenserca Te-
MU ke pakTopamu, YTO M COCTaB CTOYHBIX BOJA (NOnagaHue us pasnuyHbIX UCTOYHMKOB, C
pa3snMYHOA BPEMEHHON MEPUOANYHOCTBIO). MO3TOMY HW OAHO M3 HUX HE MOXET WUCMONbL30-
BaTbCs B KQ4ECTBE MApKEPHbIX BELLECTB.

B obnactn Mmkpobuonormyeckux 3arpsasHeHMA MHAMKATOPHbIM (HE MapKepPHbIM) MokKa-
3aTeneM ANsi OYULLEHHbIX CTOYHLIX BOJ, ABMSAKOTCA TEPMOTONEpaHTHble konmdgopmHble Gak-
Tepun (TKB). Ux Hannume o3HayaeT BO3MOXHOCTb NMPUCYTCTBUSA BCEX OCTarbHbIX 3arpasHe-
HWA 3ToW rpynnbl. OAHaKo MHAOPMATUBHOCTL OTCYTCTBUA (MPUCYTCTBUA B Npejenax npe-
AenbHo gonyctumoro cogepxarus) TKb 3aBucut ot npumeHaemMoro Mmetoaa obessapaxvea-
HWA. Tak, npuMeHeHne obes3apaxvBaHNA XNOPOM HEAoCTaToqHO 3MPEKTUBHO MPUMEHU-
TENbHO K BUPYCaMm U LMCTam NpoCTEnLLNX.

MNpuMeHnTenbHO K 3MUCCUSAM B aTMOcdepy cuTyauus onucaHa B nogpasgene 3.3.

MapkepHbIM BeLLECTBOM 3arpsisHeHWUs Bo3gyxa Beibpocamm OC 'CB siBnsieTcss ceposoao-

poa.
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3.2 Copocbl B BOAgHbIE 00BHEKTbI

3.2.1 COpoCbl OT COOPYXKEHUN OUUCTKN FOPOACKUX CTOUHBLIX BOA
3.2.1.1 OueHka cpakTUueckux c6pocoB No AaHHbLIM aHKeT

[ns OUeHKN SMUCCUA NPUHSATBI BO BHUMaHWe aaHHble obbektoB OC MCB, skcnnyata-
LMs KOTOPbIX, COrMacHo MHOpMaLMM 13 aHKEeT, OCYLLECTBISETCS Haanexalym obpasom.
N3 aton Bbibopkn, B CBOK O4vepedb, MPVHSTbI BO BHUMaHWE aHKeTbl, AaHHble KOTOPbIX
He BbI3bIBaIOT BbIPaXXEHHbLIX COMHEHMWI B COOTBETCTBUUN LENCTBUTENBHOCTU.

B peaynbTaTte nposeaeH aHanua no 3arpssHeHHocTn cbpocos no 200 obvekTam, aH-
KETbl KOTOPbIX MPOLUMN NpeABapuTesibHbIA 0TO0P MO AOCTaTOYHOCTU U LOCTOBEPHOCTU faH-

HbIX.
3.2.1.1.1 B3BelweHHbIe BellecTBa

Mockoneky okorno TpeTben yacti Bcex OC CB cTaHumm ocHalleHbl COOPYXEHUSMU
LOOYMCTKM, KOTOPbIe NpeAcTaBneHbl B OCHOBHOM 3epHUCTLIMK hunbTpamu, Buopeakropamm
C epLUOBOW 3arpy3kor W Bronpynamu, TO AN OLEHKM BIUSIHAS LOOYUCTKU ANS CTaHLUMIA npo-
N3BOANTENLHOCTLI0 MeHee 100 Tbic. M3 B CyTKM (Hambonee penpeseHTaTuBHas BbIOOpKa)
OLIEHMBAarnocb KayeCTBO OYMCTKM MO B3BELUEHHLIM BELLECTBAM ANS COOPYXEHWNA, MMEOLLMX
L004MCTKY 1 paboTtarowmx 6e3 JOOUNCTKU. ITW AaHHbIE NpeAcTaBneHbl Ha pucyHke 3.1.

Xopowo B1aHO, 4To B guanasoHe ot 5 go 20 mr/n pacnpeaeneHve B3BELUEHHbIX Be-
LECTB B OYMLLEHHON BOAE MPaKTUYECKn COBMNafjaeT ANs CTaHUWWA, UMEIOLWMX AO0YUCTKY U
paboTaroLmX TOMNbKO CO BTOPUYHBIMIN OTCTOMHUKaMM.

Ona 25 % paccMOTPeHHbIX CTaHUMK AOOYMCTKA AENCTBUTENBHO MO3BONSET NonyYaTb
OYMLLIEHHYIO BOAY C KOHLEHTPALUMSMWU B3BELLEHHbIX BELLECTB MEHEee 7 MI/N, YTO COOTBeT-
CTBYET XOpOLUO paboTaroWwmmM COOPYKEHUAM JOOYMCTKM, B OCTaSbHBIX Cry4vasix CyLLECTBYHO-
LLine COOPYKEHNSA [O0YUCTKN HE 3PDEKTUNBHDI.

lMocne BTOpPWYHBIX OTCTOMHWKOB, €3 MCMNOoNb30BaHUs COOPYKEHWA AOOYUCTKWU, Ha
80 % CoOpyXeHWNA Ka4yecTBO OYMCTKM MO B3BELUEHHbIM BellecTBam He Bonee 15 mr/n, 4to
cooTBeTcTBYeT HopMam npoektmposaHua B CCCP. T.e. 80 % COOpyXeHWI Npon3BoauTENb-
HOCTbIO MeHee 100 Thic. M B CyTKU JOCTUraloT MPOEKTHOMO KaYecTBa OUUCTKU MO B3BELLEH-
HbIM BELLECTBaM.

Bonee Toro, 70 % O4YMCTHBIX COOPYKEHUA PaboTalT C BbIHOCOM B3BELUEHHbLIX Be-
wects meHee 10 Mr/n. 3TO NOKa3sbIBAET, YTO MNMPW HU3KOW Harpy3ke Ha BTOPUYHbIE OTCTONHM-

KN o4ymcTka ctoka BenuyinHa meHee 10 mr/n MoXeT pocturatbCsa C BbICOKOW CTENeHLI
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HaIeXHOCTW. [JaHHblli BbIBOA, He

yeTe BTOPUYHbBIX OTCTOMHWKOB.

n»
<»

4w/

+ BE3 IOOUYNCTKN

» COOUYNCTKOM

19 >5 20 25 30 35 40 45 50 55 60
8ox LIeHTPaLMA B3Beww eMHbI « BELLLECTB, M/

PucyHok 3.1 — KymynsitupHasa KpuBas 06€CneqyeHHOCTN KOHLEHTpaLny B3BELUEHHbIX

BewecTB gna OC MCB c MM meHee 100 Tbic. M3cyT

NPOTMBOPEUUT 3aKOHOMEPHOCTSIM, UCMOJIb3yeMbIM MpK pac-

MpumeuaHve - 3pecb 1 gasee napameTp «BCTPeYaeMoCTb BE/IMYUHLI NokKasaTesis» o3Hava-

€T, 4To, HanpumMep, Ha ocu Y (ocu opavHaT) ANA KoiuuyecTBa Y1 NpoaHan3npoBaHHbIX 0GbEKTOB

BE/IMYMHA AAaHHOro nokasaTesns coctaBnsieT He 6onee X1 mr/n (no ocu abecuyuce). T. e. U3 rpaduka Ha

pucyHke 3.1. cnepgyeT, uTo Bce 100% 06BHEKTOB 6€3 [O00YMCTKM UMEKT COoAepXaHne B3BELUEHHbIX

BewectB meHee 60 mr/n, 80 % — meHee 15 mr/n, npumepHo 28 % — meHee 5 mr/n nT. n. M Haobo-

poT, Ha 90,3 % 06bLEKTOB C AO0YUCTKON coAepXaHne B3BELLEHHbIX BELLECTB He npeBbiwaeT 20 mr/n

nn6o 10 % o6bekToB 6€3 AO004YNCTKN XapakTepusyrTca cogepxaHnem B3BELWEHHbIX BELWECTB CBbille

25 %. PasHuua BenuuuH (Y2-Y1), %, cOOTBETCTBYeT BCTPEYaeMOCTW Be/MuMHbl X B AvanasoHe

(X2-X1). Hanpumep, o5t 06bEKTOB 6€3 LOOUNCTKM COAEPXKAHNE B3BELLUEHHbIX BELLECTB B AManasoHe

5-10 mr/n coctaBnseT 70 % — 30 % = 40 % 06bEKTOB.
W3 pucyHka 3.1 cnepyert, yto B guanasoHe M 100-300 tbic. M3 B cyTkn 80 % coopy-
XEeHUii obecneymBaloT NPOEKTHOE KayecTBO oumcTkv Ao 15 mr/n n 60 % - mexee 10 mr/n.

Ona MM 6onee 300 Tbic. M3 B cyTkn 70% CTaHUMA yKIaablBalOTCA B NPOEKTHbIe 15 Mmr/n.

AdpheKTMBHAA A00UMCTKA HAGogaeTcs MeHee yem B 10 % crydaes.
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3.2.1.1.2 BMNK5uXMnKkK

OT 30 % fo 45 % coopyxeHuii o6ecneunsatoT BIMK5 meHee 5-6 Mr/fi, 4TO CBSI3aHO B
OCHOBHOM C CYyLL,eCTBEHHOW Heforpy3koii COOpY>XEeHWA, NpuYeM BepxHee 3HayeHne OTHOCUT-
ca K OC c NN meHee 100 Tbic. M3 B CYyTKW, 3arpys3ka KOTOPbIX B CpefHeEM Hwmke. KavyecTBo
ouncTkm go 10 mr/n obecneumBaeTcsl HagexHo Ha 60 % — 75 % COOPYXEHUIA U MOXeT 6bITb
OLEHEeHO Kak Xopolwuin pesdynbTaTr ans paboTbl CO BTOPUYHLIMW OTCTOMHWMKaMU. KauyecTBo
ouncTtkn o 15 mr/n (npoekTHas BenuunHa ans OC cOBETCKMX BPEMEH NOoCTpoiiku, 6e3 fo-
ouncTkm) obecneunBaetcs Ha 85 % — 95 % cTaHuuii (BepxHee 3HavyeHue — Takxe ANns
HWXHero guanasoHa Mri).

CylecTBeHHO 60nblue pa3bpoc aaHHbIX No XMK (cm. pucyHok 3.2). OCHOBHOI Anana-
30H BenuunHbl XIMK, xapaktepHsbliii 4na 50 % cnydaes, coctasnseT oT 30 go 60 mr/n. OgHako
B OT/InYMe OT B3BeLWeHHbIX BewecTB 1 BIMK5 BennunHa XK 3aBUCUT He TONBbKO OT FyOGUWHbI
OYUCTKN MO OpraHMYecKkMM BelLlecTBam, HO U OT cOoCTaBa MCXOAHOW BOAbl — GUOHeoKMcnse-

Mol yactu XMK, koTopas n gaeT AONOMHUTENbHbLIA pa3bpoc XMK B ounLLEHHOI BOAe.

PucyHok 3.2 — KymynsatnBHas kpusas obecneveHHocTy XK gns
OC I'CB c I meHee 100 Tbic. M3cyT

3.2.1.1.3 BWOreHHbIe 3/IEMEHTbI

PacnpepeneHve KoHueHTpauuii 6MOreHHbiXx 3nemMeHToB (hopm asota u docdopa)

npueegeHo B tabnuue 3.5.
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Tabnuua 3.5 — PacnpeseneHune KOHUEHTPaLMWIA BUOTrEHHbIX 31EeMEHTOB (POpM a3oTa u docdopa)

3arpasHsoLlee Be- [nana3soH PacnpegeneHue 3arpa3HeHHOCTM No chopMam
Lecreso 3arpsisHeH- asoTa u docdopy doctaros, %, ans OC ¢ MM
HOCTH, M/n Gonee 100-300 Thic. M/cyT | MeHee 100 Thic. M/cyT
300 Tbic. M¥/cyT
Menee 1 30 35 38
1-2 30 15 28
AMMOHUIIHBIN a30T 2-3 16 15 4
3-10 19 27 15
Bonee 10 5 8 15
Menee 10 40 60 40
A30T HUTpaTOB 10-15 25 25 25
Bonee 15 35 15 35
Menee 0,1 35 45 45
0,1-0,2 25 20 20
A30T HUTPUTOB
0,2-0,5 40 30 15
Bonee 0,5 o] 5 10
Menee 0,5 0 20 5
0,5-1 28 23 19
docdop docchatos [ 1-1,5 17 17 6
1,5-2,5 17 30 35
Bonee 2,5 38 10 35

HaHHble Tabnuupbl 3.5 No3BoNAlT caenartb Creayolme BbiBOAbI:

a) kacaTenbHO HUTpUdMKaumm:

-Ha 50 % — 65 % cTaHuMIi NpoMCXOAUT HUTPUUKaAUNS OO OCTaTOYHOrO COAEep-

XaHUsi aMMOHUIHOTO a30Ta MeHee 2 MI/M, YTO MOXHO OXapaKTepu3oBaTh Kak XOPOLUMA pe-

3ynbTar. [puYrMHOM 3TOro B OCHOBHOM SIBMSIETCA HEforpy3ka COOPYXeHWU Gruonornyeckomn

OYUCTKU NPU AOCTaTOYHOM KONnn4ecTBe KUCNopoaa,

-Ha 15 % — 27 % cTaHuun HUTpUdMKaLmUsi NPOUCXOAUT YaCTUYHO;

-Ha 5 % — 15 % cTaHuMn HUTpUdMKALMSA NPOUCXOANT HEYAOBNETBOPUTENBHO;
|

6) kacaTenbHO AeHUTpUMKaLMK:

- AONA CTaHUUI, Ha KOTOPbIX CoAepXaHUe a3oTa HUTPaToB He npesbiwaeT 10 mr/n

(40 % — 60 %), CyweCTBEeHHO Bbile JONN CTaHLMK, HA KOTOPbIX BHEAPEHa TeXHOMOorMsa ae-

HuTpudukaumm (10 % — 20 %). 310 pasnuume MoXeT ObiTb BbI3BAHO CREAYOLMMU NpUHK-
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Hamun: HepasBWTOl HUTpuUdMKaLWeid, Npu KOTOpPOoi a30T B OCHOBHOM OCTaeTcs B BMAE amMMO-
HuliHoro (5 % — 15 %), cMMynbTaHHOW AeHuTpuduKauueid (CM. HXE);
- Ha 15 % — 35 % OC 6anaHc obpasoBaHus 1 yaaneHus HATPaATOB MPUBOAUT K KX

cogepxaHuto cebiwe 15 mr/n;

B) KacaTeflbHO ygasnieHust obuiero asora.

KoHueHTpaumsa obuero asota Ha OC npakTUYeckn He KOHTponupyeTcs (Kpome 60/b-
Len yacTn 06BEKTOB, Ha KOTOPbLIX peann3oBaHo yaaneHune asoTa). AN oueHkn addekTuns-
HOCTU yAasnieHus asoTa KOHLEHTpauun o6uiero asota ObliM NOMyYeHbl U3 AaHHbIX aHKeT
crnepyrowmm obpasom:

- BXOAAWMIA 06LWMiA a30T — kak 1,25 OT KOHUEeHTpaumnm ammoHuiiHoro asota (n. Ceoga
npasun [8]);

- 06WuMii a30T B OYNMLLLEHHO/ BOAE — CYMMbl BCEX TPEX MUHepasbHbIX opM + 1 mr/n
(OpveHTMPOBOYHOE cofilepXaHne OpraHM4yeckoro asoTa).

PesynbTartbl oueHKU pacnpegeneHns apeKTUBHOCTU yhaneHus asoTa npuBefeHbl
Ha pucyHke 3.3. BaxHO noHMMaTb, 4TO npouecc BO yaanseT asoT Ha NPUMPOCT aKTUBHOIO
una (BxoguT B cocTaB GakTepuii nMpu NoTpeb/ieHnn OpraHuyeckoro BelecTBa) B KOMYecTBe
5-10 mr/n. MNpu cpepgHeit kKOHUEeHTpaummn obuiero asota 30-35 mr/n 6a3oBas 3PHEKTUBHOCTb

yhaneHus asorta Haxoautcsa B AnanasoHe 15 % — 35 %.

a) Ans OC I'CB c NN 6onee 300 Tbic. M3cyr
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6) Ana OC I'CB c M 100-300 Tbic. M3cyT

10 20 30 40 5 60 70 8 9 100

AhheKTNBHOCTb YAANEHNS, %

B) AN OC I'CB c NN meHee 100 Tbic. M3cyr

PucyHok 3.3 — KymynstveHasn kpusas obecneveHHOCTV 3pheKTUBHOCTYN yaasieHns

o6Lero asorta

AHanu3npys rpadiuku, MOXHO caenaTb crenyioLine BblBOAbI:

- ypaneHue asota Ha nNpupocT una (6e3 nposiBieHnn geHnTpudmkaumm), B npegenax
BblLeyka3aHHbIX 35 %, 06bsACHSAET, COOTBETCTBEHHO, 10%, 28% 1 30 % npoaHan3npoBaH-
HbIX C/Ty4aes;

- BblpaXXeHHOe yfaaneHve asoTa (xapaktepusyemoe kak 6osee 65 %) obecne4ymBaeTtcs
Ha CTaHUMAX C NPOEKTHO NPOM3BOANTENBHOCTLHO:

- 6onee 300 Tbic. M3cyT — 25 % OC (cpeamn Hux gons ¢ BHA — 20 %);
-100-300 Tbic. M3cyT — 12 % (gonsa ¢ bBHA — 16 %);
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- meHee 100 Tbic. M¥/cyT — 25 % (pons ¢ BHO — 14 %).

Mpn atom cornacHo Tabnuue 1 (rpada «deHuTpudurkaumsy») Guonormyeckas ouMCTKa
¢ yoaneHuem asota (bH) npumeHsieTcsa, cooTBeTCTBEHHO, Ha 20 %, 16 % 1 14 % obbekToB
no rpynnam M. Takum 06pasom, NPOLEHT BCTPEYEEMOCTU BbICOKON 3(hEKTUBHOCTM yaa-
NEHWA a3oTa NPYMEepPHO COOTBETCTBYET KOMMYECTBY CTAHLUMIA C BHEAPEHHbIM NPOLIECCOM fe-
HUTpUdUKaLmm.

OcranbHble 55 % — 65 % coopyxeHuin paboTaroT ¢ yhaneHwem asota ot 35 % jo
65 %, T.e. pe3ynbTaTtoM, KOTOPbIA MOXET ObiTb AOCTUIHYT MPW CamMOMpPOU3BONBEHON MU
HanaXeHHON AeHUTpUdUKaLMM NyTeEM W3MEHEHUS KWUCMOPOJHOrO PeXuma B aspoTeHkax,
HE UMEBLLMX MO NPOEKTY 30H ASHUTPUbUKaLmMm.

r) KacaTensHO COAEPXKaHNS HATPUTOB:

- Ha 35 % — 45 % OC copepxxaHue HUTPUTOB He npesbiwaet 0,1 mr/n;

- Hanbonee YacTo BCTpeYaeTCs KOHUeHTpauus B ananasoHe 0,2—-0,5 mr/n;

- copgepxanue Bbile 0,5 oTMevaeTcs BecbMa pefko;

- C YY4ETOM 3TUX JaHHbBIX HET HUKaKUX OCHOBaHWI onpeaensTb BenuunHy MAKo.exos
(0,02 mr/n) kak uenesoe 3HayeHve T BOCB;

4) KacaTenbHO cofgepxanus docdaTos:

- XOT TexHonornen ypanenusa docgopa ocHaweHo 8 % — 10 % CoOpy>KeHUN,
KOHUeHTpauum docdopa docdaroB meHee 1 mr/n gocturaotea Ha 19 % — 28 % coopyke-
HUIA. B uenom Takon acdekT BbI3bIBAET OMpeAeneHHble BOMPOChl, XOTA B psiAe crydaes
ynaneHne doccopa MOXET NPOUCXOAWUTb Ha HEeOBOPYAOBaHHLIX AN 3TOTO OYUCTHBLIX CO-
OpYXEHUSIX, Hanpumep, Npy cbpoce B CeTb 3HAYUTENBHOIO KONMYECTBA XXenesa unm anioMu-
HUA C BOAOMPOBOAHBLIMM ocagkamn. Ha octanbHbix 80 % COOpYXeHUA HeoBXoAMMO Yryy-
LIaTb TEXHOMOIMIO C NEPEXOA0M Ha yaaneHune dbocdopa;

- 10 40 % OC cbpacbiBaloT 3HauUTENBHbBIE KOHLEHTpaumKn docdopa docdartos —
cBbllle 2,5 mr/n.

B uenom, noaBoas UTOMM paccMOTpeHMs popM asoTa B OYWLLEHHOW BoAe, cneayet
OTMETUTb, YTO Ha MHOMMX CTaHUMAX AOCTUraeTcs 4acTuyHoe yaaneHvwe asota. Cneayer
NpeanonoXnTb, YTO 3TO NpoUcxoanT Gnarogaps HANMUUUKD 30H C HUSKUMM KOHLIEHTPaLMAMM
kvicropoga. dTomy cnocobcTeyer:

- cyllecTBeHHas Heporpyaka OC MCB no pacxogy, pasBuBLLASICA B pe3ynbTaTe CHU-
XEHMs BOLOMNOTPEONeHUs, NO3BONSAIOWANA YBENUYUTL BPEMSA KOHTaKTa CTOYHOW BOAbI C akK-
TMBHbLIM UMOM 1 MO3BONSAOLLEA pa3BMBaTbCs npoueccamMm HUTpudUukaLmm;

- HEYJOBIETBOPUTENBHOE COCTOAHME a3pauMOHHbIX CUCTEM M HEBBLICOKME KOHLEHTpa-

U1 pacTBOpPEHHOro KMcnopoga BO MHOIMMX M3 BblLLEONUCaHHbIX ClyYaeB Takke NpuBOAUT K
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pasBUTUIO CUMYNbTAHHON (O4HOBPEMEHHOW) AEHUTPUMKALMN U CHWKEHUIO obLiero asoTta
Ha 5-7 Mmr/n. B cuTyauusix C HEBLICOKMM YPOBHEM COAEpXaHus 06LLero asoTa U BbICOKMM
BpemeHeM npebbiBaHWA B a3pOTEHKaX 3TO MOXET NMPUBOAUTL K AOCTMXKEHUIO LieNeBbIX noka-
3aTeneli No coegnHeHUsIM a3oTa. HeBbicOkas Harpyska Takxe Mo3BossieT (Npy CBOEBPEMEH-
HOM BbIBOJE M36LITOYHOrO WUfa) nosyyarb xopowwuve pesynbTarbl No BMK5 1 B3BELEHHbIM
BelllecTBam.

Kak npaBuio, B 3TMX CMTyauusax KOHLEHTpauus a3oTa aMMOHUIAHOIO B OCHOBHOM CO-
cTtaBnfet Ao 3 mr/n, asotra HuTpatosB 8-15, HuTputoB — meHee 0,3 mr/n, cogepxaHue ¢oc-
chopa hocaToB B OUULLEHHON BOAE Takxe HEBESIMKO U He NpeBblluaeT 2 Mr/n.

B JancHelilem aHanu3e 3Ta BO MHOTOM BbIHY)XAEHHO C/IOXMBLUAACA TEXHOMOrus,
4yT06bI OT/IMUNTL ee oT BH, nvenyetca BHYC — rnybokas 6uonornyeckas O4MCTKa C HUT-

pudukaumneid n YHacTUHYHON CUMYNbTaHHOW AeHUTPUGUKaLNEN.
3.2.1.1.4 TexHoreHHble 3arpsasHeHus

[JaHHble No coAepXaHWo TEXHOTEHHbIX 3arps3HeHuli B OYMLLIEHHOlM BOAe MpuBeEHbI
Ha pucyHke 3.4. B cTatuctnyeckyto ob6paboTky Obiiv BKAIOYEHbI Te 3arpAsHAoLLMe Belle-
CTBa, MO KOTOPbIM MNpUCYTCTBOBana focTatoyHas ANnd aHanv3a Bblbopka. B Hee He Gbinu
BK/IIOYEHbl HUKENb, XPOM, PTyTb, MO KOTOPbIM KOMMYECTBO [JaHHbIX 6bl0 CyLEeCTBEHHO

MeHbLe.

XKeneso Kagvwnin
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Megp Hedbtenpoaykbl

CepoBofopog, CMNAB
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deHonbl LnHk

CsuHel, MapraHeL,

PUCYHOK 3.4 — KyMynsiTUBHbIE KPVBblE 06ECNEeYEHHOCTU KOHLUEHTPAaLMA TEXHOTEHHbIX

3arpsi3HeHNn B OUMLLEHHOWN BOAE, MKr/N
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O6ob6LweHne nHpopMaummn No COAEePXKaHNI TEXHOTEHHbIX 3arpsi3HEHUA B OYULLLEHHON

"CB v no apdbekTmBHOCTU UX yoaneHns npmeedeHa B Tabnuue 3.6.

Tabnuya 3.6 — CBOAHbIE faHHbIE MO YAaneHNo TEXHOTEHHbIX 3arpsi3HeHu us rCB

OCHOBHOW AnanasoH KOH-

nnqublGxos, MKr/n /% 06b-

€KTOB, rie OHU AOCTUra-

OCHOBHOW ananasoH

3pPEeKTUBHOCTH

3arpAsHA- | LeHTpauun B OYULLEHHON .
toTcA B ounwieHHon MCB/ | yaanenus, % / Ko-
wee BOAE, MKI/N /KONMYEeCTBO KommeHTapuu
KPaTHOCTb NPEBLILLEHUS nM4ecTBO
BELLECTBO 06bLEeKTOB B 3TOM Aunana- .
MAOK BepxHel rpaHuLbl 0OLEKTOB B 3TOM
30HE, %
OCHOBHOrO AnanasoHa aunanasoHe, %
Xene3so 30-300/85 100/20/3 70-99/80
Kagmun 0,02-0,2/83 5/100/- 80-99/74
Meapb 2-10/84 1/0/10 70-99/83
Hedtenpoayk-
renpony 20-180/90 50/15/3,6 90-99/81
Thbl
0,01
Ceposogopoa 0-5/91 99,5-100/75
(otcytcTBune)/37/500
CMNAB 30-160/84 100/58/1,6 90-98/81
Euwe ana 33 %
00BbEKTOB 3h-
(PEeKTUBHOCTb
deHonbl 0,15-3,5/87 1/29/3,5 96-99,8/45 o1 70 % po
95 %, 6e3 BblI-
PaKEHHBIX
MaKCMMyMOB
LinHk 10-50/81 10/6/5 50-96/84
CauHel| 0,05-5,5/90 6/100/- 5-85/54 Ocransb-
Hble 46 %
00bekToB
UMET ah-
(beKTMBHOCTb
yaaneHuss ot
0% po 100 %,
npu paBHoO-
MepHOM  pac-
npeaeneHuu
Mapraney 0,5-50/50 10/26/5 70-100/65
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HanHeie no OC Mocksbl 1 CarkT-lNeTepbypra [11] no yaaneHwo antoMUHUS, HAKENS 1
Xpoma npuseneHbl B Tabnuue 3.7. JaHHble npueeneHsl 3a 3 roga ans OC r. Mocksesl (8 °C n

nx otaenbHbix 6nokos) n CaHkT-TNeTepbypra (5 °C).

Tabnuua 3.7 — YganeHue antoMuHus, Hukena u xpoma no OC Mocksbl U CaHkT-MNeTepbypra

OhheKTUBHOCTb yaaneHus 3arpsasHSAoLWUX BELECTB, %
HaceneHHbIN NyHKT
Hukenb Xpom AnNOMUHWIA
Mocksa 50/71 85/93 93/97
CaHkr-MNeTepbypr 40/54 HeT AaHHbIX 59/80

Mepen YepToil — MUHUMANLHOE 3HAYEHME; MOCHE YEPTbI — CPEAHEE 3HAUEHME.

PesynbTathl aHanusa, npmBeaeHHble B Tabnuuax 3.6, 3.7, Nno3BOMSAT caenatb cne-
AyoLpe BbIBOAbI:

1) ans GonbLUMHCTBA paccMaTpuBaeMblX 3arps3HEHWI fawe OCHOBHOW AuanasoH
pa3bpoca KOHLEHTPaLUW B OYMLLEHHOW BOLE COCTaBMSET NOPAAOK 1 Bonee, ToNbLKO Ans Me-
OV U UMHKa — nonnopsagka (B 5 pas). MpuyemM npakTuyeckn Ans BCEX 3arpssHEHW BHYTPU
3TUX AManasoHOB OTCYTCTBYHOT AMana3soHbl Ooree 4acTon BCTPeYaeMoCcTu U pacnpegerneHme
BENUYMH HOCUT BO MHOTOM paBHOMEpPHbI xapakTep. T. e. ANs 3TUX 3arps3HEHWIn HEBO3MOX-
HO HW onpefennTe Hanboree BEPOSITHbIE, HU NpeAenbHble KOHLEHTPaLUuM B OYULLEHHOW BO-
fe. OTo no3BonseT yTBEpXKAaTb, YTO KOHLEHTPALMN TEXHOTEHHbIX BELLECTB B OHYULLEHHOW
BOAE He MOryT 6bITb NPeAMETOM TEXHOMNOMMYECKOro HOPMUPOBAHUS;

2) (haKTM4EeCKUEe BESNMYMHBLI KOHLUEHTPaUMA NPaKTUYECKU HUKaK HEe COOTHOCATCH C
nﬂKprGXO:i:

-N0 ABYM BeLlecTBaM — KaAMWUIO WU CBUHLY, Ha Bcex npobax Aaocturalrcs
nﬂKprGXOS;

-Mo ABYM Bewectsam — MeM M LVHKY NpaKkTUYeckn HWHa opHoM obbekTe
NOKoeexos He pocTuratotrcs. [Ans meam dukcupyetcs Haubonbliasa KpaTHOCTb MpeBblille-
HUs — B 10 pas No BEpXHEN rpaHnLIe OCHOBHOIO ANanasoHa;

- MO NATN TEXHOTeHHbIM BeLwecTBam (HehTENPOAYKThI, XXene3o, mapraHey, heHo-
nbl, ceposopopos) BepoaTHOCTb pocTkeHna [MOKpuexos COCTaBNaetr 15 % — 37 %,
T. . ABNAeTCcA HeOOoNbLLOW;

- no CMAB MAK.exes AOCTUraeTcs Ha 58 % 06bLeKTos,
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3) Ans 60NbLUMHCTBA TEXHOMEHHbIX 3arpsi3HEHU OCHOBHOWM AManasoH atheKTUBHOCTU
yAarneHusi BeCbMa BbICOK:

- AN1S Kenesa, KagMua, Mev U MapraHLua, Xpoma, antoMMHUA OH HaxoAWUTCH B Ana-
nasoHe 70 % — 99 %,

- AnA HedTenpoaykTos, ceposogopona u CMAB — 90 % — 100 %;

- ANA (PEeHONoB U LMHKa JOCTUraloTCA BbICOKME 3HAYeHMS, HO AManasoH BecbMa
pasmbIT U HaunHaeTcs npumepHo ¢ 50 %;

- ANS CBMHUA AMana3oH Ype3BblYanHO pasMbIT, YTO, OAHAKO, He MMEeeT npakTnde-
CKOro 3HaYeHus, Tak kak Bce 3HaveHuna HaxoaaTca Hke MOKquexos;

- 3pPEKTMBHOCTL YAANEHNs HUKENS HEBENnVKa, CPeAHVEe 3HaYeHVs COCTaBnAT
55 % — 71 %;

4) AN OKUCNSAEMbIX TEXHOTEHHbIX 3arpA3HEHWA yAaneHue NpPoUCXoauT Haubornee
3P (EKTMBHO, YTO NMOATBEPKAAET TEOPETUYECKME NPELACTaBNEHNs NO JaHHOMY BOMPOCY, U3-
noxeHHble B nogpasgene 3.2. OgHako NpuunHbl Bonee HU3KMX, HEXEnM OCHOBHOW Anana-
30H, 3Ha4YeHUll 3 PEKTUBHOCTM He U3yyeHbl. BecbMa BEpOSTHO, YTO OHW BbI3BaHbI Bonee
HU3KMMW 3HaYEeHMSMKN BXOASALLEN KOHUeHTpaumu. MNoaToMy HET OCHOBaHWUIA YCTaHOBWUTL ANS
OKUCIISIEMbIX TEXHOr€HHbIX 3arpsi3HEHWA TEXHOMOTMYECKAN HOPMAaTUB MO HWXHEW rpaHuue
OCHOBHOrO guanasoHa adPeKTMBHOCTM yAaneHus,

5) BCce TsHKesble MeTansbl XxapakTepusyroTCs BECbMa LUMPOKMM OCHOBHBLIM Ananaso-
HoMm pasbpocoM adpdekTreHocTU: B npeaenax 30 % — 50 %. 3To 04HO3HAYHO He NO3BONAET
1cronb3oBaTb 3EMEKTUBHOCTb yAaneHUs Kak TEXHONOrM4Yecknii HopMaTue,

6) B LLENOM MOXHO caenaTtb BbIBOA, YTO, HECMOTPA Ha TO, YTO BCE COBPEMEHHbIE TEX-
Honorm ounctkm MCB He paccunTaHbl Ha yAaneHWe TEXHOTEHHbIX 3arpsA3HeHVn, ux yaane-
HWe npoucxoanT BecbMa acdekTrBHO. OKMCNAEMbIE 3arpA3HEHNS yAanalnTCa NPUMEPHO Ha
ypoBHE 06X opraHuyeckux sarpsisHeHun (no BIKs), a Tsxenbie meTanmnbl — B OCHOBHOM
CYLLECTBEHHO BblLe, YeM a3oT 1 ¢ocdop Npn 0BbIMHON TEXHONOrMM BUOMOrNYECKON OUMUCT-
KW,

7) OAHAKO, KOHLEHTPALMKN TEXHOTEHHbIX 3arpsi3HEHWA B OYMLLEHHONW BOAE pacnpeje-
NATCA cryYaliHbiM 06pasoM M Mano 3aBWUCAT OT KOHLUEHTpauui B NOCTynalwLlen BoAe.
T. e. 3TOT MPOLECC MPOUCXOAMT BecbMa 3PPEKTUBHO, HO HE MOXET KOHTPONMPOBAaTLCSH
cnyx00on akennyataumn.

C y4eToM TOro, YTO B pasgesne 2 nokasaHo OTCYTCTBME TEXHOMOrWi, LenesbiM obpa-
30M YAANAWMUX TEXHOTEHHbIE 3arpsi3HEHWs], U BbILLEU3NOXEHHbIX Pe3ynbTaTtoB aHanusa
JOaHHbIX TEXHOMOMMYECKOe HOPMUPOBaHME KaK KOHLIEHTPaLUMIA B OYMLLEHHOW BoAe, Tak v ad-

(PEKTMBHOCTM yAaneHUa ANA TeXHOreHHbIX 3arps3HEHW MPeACTaBnAaeTCs HEBO3MOXHbIM.
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B npaktuyeckon pabote N0 HOPMUPOBAHMIO 3ArpA3HAIOLLMX BELLIECTB HA OCHOBE TEXHOMOMN-
yeckux nokasarenen HOT HeobxoanMMO OrpaHMuYNTLCA 3arpasHAOWMMK Bewecteamm — TI1
BOCB.

3.2.2 CopoCbl COOPYXKEHUN OUUCTKN NOBEPXHOCTHBLIX CTOYHbLIX BOA

OueHka cBpocos TCB npueeaeHa no pgadHHbiM YT «MocBogocTok» U

'Y «BoaokaHan CankT-lNeTepbyprax» B Tabnuuyax 3.8 n 3.9.

Tabnuya 3.8 — 3ddekTuBHocTb pabotel OC MNCB MY «MocsogocTok»

SddekTuBHocTe | OcTaTouHOE coaepxaHue, Mr/n
yaanexus .
Ne Tun coopyxenus B3aBeleHHbIX | Hedrenpoayk- [ WMKOym
nnaeatoLero
Mycopa, % BELLECTB TOB
1 [Mpyabl-OTCTOMHMKN 100 10-15 1,5-2 21-50
2 | CoopyxeHus KaMepHOro Tuna 100 12-20 3-8 1946
3 |Meckonosku 70 50-100 10-20 60-120
4 |LUuToBbIE 3arpaXkaeHusn 90 40-70 5-10 33-64
5 | TOHKOCMONHbLIE COOPYKEHUSA 100 8-10 1-2 6,6-12
6 | TOHKOCNOWiHbIE COOPYXEHUSA C
100 8-10 0,1-1 21-7
BuoTexHonornen (3MxXopHUs)
7 | CoopyxeHus rnyboKoii 0YNCTKU
100 2-5 0,05-0,5 0,8-3,5
(90C)
8 |labuoHHble bUNbTPALMOHHLIE
100 3-7 0,11 1,1-6,4
COOpYXeHusi ¢ buonnaro

*Cm. 3.24.

Tabnuua 3.9 — SddekTuBHocTb pabotbl OC MNCB IN'YMN «Bogokanan CaHkr-Metepbypra»

dakTuyeckas CoaepxxaHue (Bxoa / BbIX0A),
HaumeHoBanne | npoussoau- mr/n
Cocras OC
COOPYXXEHUSA TENbHOCTb, B3BELLEHHbIX
3 HebTenpoaykToB
m /eyt BeLLecTB brenpony

Mynkoso-3 780 TopdsHble HUNbTPbl — KBapLEeBble 107/4,9 6,9/0,31

OUNbTPLI — yronbHble PUNLTPLI —

Y®-06e33apaxuBaHue
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dakTuyeckas CoaepxaHue (Bxoa / Bbixoa),

HaumeHoBanne | npoussoau- mr/n
Cocras OC
COOPYXKEHUS TENbHOCTb, B3BELUEHHBIX
3 HedTenpoayKTOB
M /eyt BELECTB poay
Konnuvo 1420 FOpU30OHTaNbHLIE OTCTOMHUKU — ABYX- 16,6/11,0 0,09/0,05

CTyneH4aTble UNLTPLI C 3arpy3kon U3

CUHTETUYECKOro matepuana

OCHOBHbIM HEOCTATKOM MPYAOB-OTCTOMHMKOB SIBMSIETCA TO, YTO OHW NPOEKTMpOBa-
nMce ans paboTbl B MPOTOYMHOM peXuMMe W paboTatoT No  MPUHUMNY OTCTOMHMKA-
BblTecHUTens. JAddeKkT 3agepkaHus B3BELUEHHbIX BELYEeCTB B TaKUX COOPYXEHUSIX
He npe.biwaeT 20 % — 40 %, addekT no HedTenpoaykTam oveHb Marn. 3To obbsAcHAeTCS
Tem, uto (no kpawnHen mMepe B Mockee u CaHkT-lNeTepbypre) Gonblias 4acTb B3BELUEHHbIX
BelectB [NCB aBnseTcs O4eHb MenKoaMCNEPCHON (4acTuupl FMWHBI, NMPOAYKTbI NCTUPaHWA
LOPOXKHOTO NOINOTHA U aBTOMOKPLILIEK) U OCeAaeT 04eHb MeaneHHo. briaropaps cyllecTseH-
Homy copepxanuio CIMAB (mpyuem nx Tem Oonblue, Yem Bbilwe KynbTypa CoaepXaHus Ao-
POXHbBIX MOKPBITUA) MPOUCXOAUT NPaKTUYECKW MOSHOE SMynbrypoBaHue HemTenpoAyKTOB,
MPENSATCTBYIOLLEE MX FPaBUTALMOHHOMY OTAESNEHNIO U KOANECLIEHLIMM.

Bonee Toro, c yBenM4eHMeM pacxofa NoBEPXHOCTHOrO CTOKa, KOTOPbLIA MEET MECTO
npy BbiNaLEHMN MHTEHCUBHBIX AOXAEWN, CKOPOCTb ABWXEHUS BOAbl B HAX CyLLECTBEHHO BO3-
pacTaeT M NPOUCXOAUT BbIHOC paHee BbiAeNeHHbIX 3arpsa3HEHNIA.

B Havane akcnnyaTauum OTCTOMHWUKA KaMepHOro Tuna obecneunsaroT ahdekT ouncT-
KW CTOKOB MO B3BELLUEHHbIM BewecTeam o 70 %, no HedpTenpoaykram — He 6onee 10 % —
15 %. OpgHako nocnepyrowasn SKCnnyaraums 3TUX COOPYXEHUN MPEeACTaBnAeT 3HaYUTENb-
Hble TpyaHocTW. Mocne 2—-3 poxaen kacceTHble PUNLTPLI BLIXOAAT N3 CTPOS U ABMAIOTCA UC-
TOYHMKOM BTOPUYHOIO 3arpsi3HeHUsI CTOYHbIX BOA,.

Mpyabl-OTCTONHUKK, AONOMHEHHBIE TOHKOCNONHBIMK Bnokamn, nmerot 6onee BbICoKUA
3(PPEKT OUUCTKM CTOUHBLIX BOA OT B3BELUEHHbIX BELECTB U HeddTEenpoayKToB, HO Npu nepe-
MEHHOM YPOBHE BOAbl B COOPYXEHWsIX Takke He obecneumsaior Tpebyemoro kauvectsa
OUMCTKM NPU OTBEAEHMN B BOAHbIE 06beKThI. DPPeKTUBHOCTL CyLLECTBEHHO BO3pacTaeT npu
UCMOJIb30BaHUN PEareHTOB.

AHanua pabotbl POC nokasarn, YTo No OCHOBHBLIM 3ArpA3HAIOLLMM KOMMOHEHTaM A0-
CTUraeTcsl Hernmnoxon adeKT OYUCTKM NO CPaBHEHUIO C APYMMMU CTAHLMSIMA, HO UMEIOTCSH
Gonblume NpobneMbl ¢ aKCrnyaTaumMen nonMcTUpOnbHbIX UNbLTPOB.

M3 aHanmnsa Heckonbkux Hambonee 4acto NPUMEHSEMBIX TEXHONMOTMYECKUX CXEeM
OYMCTKM NMOBEPXHOCTHBIX CTOYHbLIX BOZ CNeAyeT, YTO NpPaKTUYECKn BCE OHM He obecneunBatot
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yCTaHOBIEHHbIE TPeBOoBaHNA K Ka4ecTBy OYMCTKN NpU OTBEAEHUM B BOAHbIe 0ObeKThbI pbiGo-
XO3SUCTBEHHOro Ha3HauyeHusa aaxe ro TMNO MCB.

3.2.3 UnTerpanbHas oLeHKa c6pocoB B BOAHbIE 06LEKTbI

ObocHoeaHHas B pasgene 1 HeobxoammocTb obecneyeHus HavbonblUen 3Konoro-
3koHOMMUYeckon addekTMBHOCTM Npu nepexoge Ha HAT TpebyeT pa3paboTku KpUtepus Bbl-
6opa 06bLEKTOB, HyKAaIOLEeNCs B NepBooYepeiHON MoaepHM3aLmn. 1nsa atoro Heobxoammo
NPUMEHSITb CUCTEMY MHTErpanbHOW OLEHKM KayecTBa OYMLEHHOM BoAbl. B aToM kavectBe
yAobHO mncnonb3oBaTb CYMMY OTHOLUEHWIA KOHLEHTpauui 3arpssHeHun Ci (dpaktuueckoro
nmMBo NPOEKTHOrO) K LIENEBbIM TEXHONOMMYECKUM MOKasaTensiM. 3ToT KpUTepuanbHbIA napa-
METp aHarnornyeH no MpUHUMNY pacyeTa «nokKasaTento aHTponoreHHown Harpysku» (MAH),
npepnoxeHHomy B pabotax PocHUUBX [17]. ®usuueckuii cmbicn senndmHbl NAH (cornacHo
nos3vumm ero paspaboTuynmkoB) — CyMMa YCNOBHOW KpaTHOCTU pasbaBneHus YucTon BOAOW
ANA AOCTWXKEHVSA LIENEBOW BENUYMHBI MO K&KAOMY U3 UCMONb3OBAHHBIX MoKasaTtenen, oTpa-
XKaroleMy OnpeferneHHbId BUA HeratMBHOro Bosgencrevs. B gaHHoM cnpaBouHuke nopo6-
HbIA KpUTEpMarbHbIA NapameTp NPUMEHSETCS NoA Ha3BaHWEM «MHTErpanbHbI NokasaTernb
kavectBa oumctkun (UMKO)». B otnnume ot napametpa MAH, UMKO onpepensertcsa no orpa-
HUYEHHOMY NepeYHIo nokasarenen — Tonbko no TN BOCB, 1 Tonbko No ogHOMY BUAY Hera-
TUBHOTO BO3AEWCTBUS Ha BOAHble 0ObeKTbl (COpocy 3arpsaAsHaowmx BelecTs). OcranbHbie
namepsiemele npy koHTpore OC BeNMYMHBI XMMUYECKUX 3arpPsSI3HEHWI, Kak MokasaHo B pas-
faenax 2 n 4, He ABMNATCH Lernbio NMPUMEHSAEMBbIX TEXHOMOTUIA 1 HE JOMKHBI MPUHUMATLCS BO
BHMMaHue npu pacyete UMKO.

Ans kaxaon KOHKPEeTHON Npobbl CTOMHOW BOAbLI UMK (MO CPEAHUM AaHHBLIM) AN KOH-
KpeTHoro obbekTa:

Ci

NMNKOym = a

VIrIKOern = (ZV”-[KO|),

raoe ¢ — akTnyeckas KOHUEHTpaums 3arpsasHsoLWero BeLlecTsa i, mrim;

Cymi — 3HaYeHue LieneBoro TexHonornyeckoro nokasarens (LITM) ana sewectsa i, mr/n.

MpUMEHUTENBHO K 3afa4e WMHTErpanbHOM OLEHKW KavecTBa CTOYHOW BoAbl Bespas-
MepHbIi napameTp UMKO yaoBHee paccmaTpuBaTh He Kak yaensHbii o6bemHbin (MAH), a
KaK yaenbHbIN MaccoBbIN NapaMeTp — HaCKOMbKO JaHHas CTouHas Bofa B cymme Gornee 3a-

rpsisHeHa, YeM CTo4Has Boza C nokasatensamu, pasHbivu LITT.
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3Hauerus MOKpuexes ABNSIOTCH (MPUMEHMTENBHO K 06Cy:KAaemMoMy BOMPOCY) OpueH-
TUPOM [Ns1 COBEPLUEHCTBOBaHUS TexXHoMormdeckmnx npoueccos. OgHaKo HEe[OCTUKUMOCTb
mmbo TPyAHOAOCTMXMMOCTE psaa 3HadeHud MOKpuexes A&KE NO pacyeTHbIM MOKasaTensam
(BIK, a30T aMMOHWIHBIA 1 HATPUTHBIN, dhocdop doctatos — ans FCB, HedTenpoaykTel —
ansa NCB) penaet HeuenecoobpasHbIM UCMOMNb30BaHWE UX AN LENnerl TEXHOMNOrMYecKoro
aHanuaa.

Ans oueHKM 3aMMccUMiA NoAOTPacnn LenecoobpasHO BOCMONb30BATLCHA MOHATMEM Lie-
neBbIX TEXHOMOrn4Yeckmx nokasarenen (LITMN), peanuayembix ¢ ncnonssoeaHnem HAT, koTo-
pas AormKkHa NPUMEHSATLCA B yenoBusx cbpoca B Hanbonee saluiiaemMble BogHbIE 0ObEKTbI.
TexHonornyeckoe 060CHOBAHUE 3TUX BENWUYMH MPUBEAEHO B pasgenax 4-5.

B pasgene 6 B Lensx OLEHKM HEraTUBHOTO BO3AENCTBUS Ha BOAHbIE OOLEKTLI UCNOSb-
3oBaH kputepuin UIMNKO, paccuntaHHbIn kak cymma oTHoweHUn BenniamH Ci kK MOKowexos (Cpx)s
umenyembin UMKOpy. [ina oTAnumMA OT HEro BbILLEONUCAHHBIA KPUTEPUA fanee UMeHyeTcs
NMNKO .

3Havenusa LITM, npymeHeHHble ana pacyeta UMNKOym ans OC ICB npuseaeHs! B

Tabnuye 3.10.

Tabnuya 3.10 — 3nadenus LTI, npumeHenHble ansa pacyeta UMKO,q,, ana OC I'CB

[NokasaTenb 3HayeHue Cymi, Mr/n
YHuBepcanbHbie
B3aBelueHHbIE BeLecTBa 5
BIMKs 3
XK 30
A30T ammoHWMitHbIX conert (N-NH,) 1
AsoT HutpatoB (N-NO3) 8
A30T HUTpUTOB (N-NO9) 0,1
docoop docgaros (P-PO4) 0,5

TonbKo Ans 06bekToB, noagnaaatowmx noa aencreme XEIKOM [8]

nnn apyrux MexxgyHapoaHbix cornalueHum

A30T o6Lumii * 10

O6wwmii poccpop * 0,5

3Hauenuns LUTM ans OC MNCB npusegeHsl B Tabnuue 3.11.
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Ta6nuua 3.11 — 3HadeHus LITMN gns OC MCB

Mokasatenb 3HaveHune Cyynj, Mr/n
B3BelwleHHbIe BeLWecTBa 5
HedTtenpoaykrbl 0,2

B Tabnuyax 3.12 u 3.13 npuBefeHbl OCHOBHOW ANana3oH COAepKaHUs 3arpasHSOLLIMX
BELLECTB B OYULLEHHOW BOAE, MO SKCMEPTHOW OLIEHKE YNEHOB TEXHUYECKOW paBodelt rpynmb,
cOpacbiBaeMon B BogHble 06bEeKTbI ANA OCHOBHbLIX MPUMEHSEMbIX TEXHOMOMMIN N pe3ynbTaThl
pacyeTta 3HaveHusa WUMNKO ansa kpanHux 3HadeHWr 3Tux gmanas3oHoB. CornacHo dopmyne
pac4yeTa, npu 7 3a[encTBOBaHHbIX NokasaTensx npu COOTBETCTBUM MokasaTenen kavecrsa

ouncTkm sHadvermam LTI senndmHa UMKOy: coctasut 7,0.

Tabnuya 3.12 — OCHOBHOM AManasoH COAEPXKaHUS 3arpA3HAIOLLUX BELLECTB, OTHECEHHbIX K T
BOCB, B oumLLEHHOM BOAE, cOpackiBaemMoi B BOAHbIE OOBEKTDI

AnanasoHbl KOHUEHTpaLKMi 3arpAsHAIOLWUX BEWECTB, MI/Nn
TexHonoruu

B3B. B-Ba BIMKs XK 4 N-NH,4 N-NO; N-NO, P-PO,
BO' 12-20 8-15 30-50 6-25 0-10° 0,05-0,4 0,7-3,5
BHYC[ 2 5-10 3-6 3040 1-2 10-20 0,05-0,4 0,7-3,5
BHA,® 8-15 36 3040 1-2 5-12 0,05-0,2 0,7-3,5
BHOX® 8-15 36 25-35 1-2 5-12 0,05-0,2 0,15-0,8
bHO® 8-15 3-6 3040 1-2 5-12 0,05-0,2 0,3-1,0
BHOBX® 8-15 3-6 25-35 1-2 5-12 0,05-0,2 0,15-0,8
[} 2-5 1-3 B cooTBeTcTBUU C pesynbTaTtaMu, 4OCTUTHYTLIMU HA cTaaumn 6uo-
B 510 1-3 NOTUYECKOH OYUCTKM

! Harpy3ska Ha OC ¢ BO 6nu3ka k npoekTHOW, HUTpudukauus mexHee 50 %.

2 CoopyxeHus BO ¢ Harpy3Koi Ha HUX He Bbllwe 60 % OT NPOEKTHOM, C Pa3BUTON HUTPUMUKALIMEN U YACTUY-
HOW AeHUTpUuduKaumen.

3 [ina Bcex TexHONormin, HaunHas ¢ BH, anana3oH 3HaYeHnin cogepaHusa B3BELLEHHbIX BELLIECTB NPUBOAATCA
ANs NPOEKTHO Harpysku no NPUTOKY CTOYHBIX BOA.

* B 3HQUNTENbHOI CTENEHN 3aBUCUT OT AONK U XapaKTepa COPOCOB NPOMBILLTIEHHbIX CTOKOB.

® Ans BO u BH XapaKkrepusyeTt cTeneHb HUTpUdUKaLmMm, AN\ 0CTanbHbIX TEXHONOMMIH — CTEeNeHb AEHUTPUK-
Kauuu.

CneayeT yuuTbIBaTh, YTO HE BCE NOKa3aTenu B 0AHONW NPobe OUULLEHHBIX CTOYHbIX BOA MOTYT GbITh O/JHOBpE-
MEeHHO G6nM3KM K OQHON U3 rpaHuL] AMaNa3oHOB (BepxHel Unu HmkHel). Tak, Npyu BbICOKUX 3HAYEHNSAX aMMO-
HWIAHOTO a30Ta a30T HUTPATOB ByAET NO HWKHEN rpaHnLEe AunanasoHa u HaobopoT.
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Tabnuya 3.13 — BennunHa uHTerpanbHoro nokasarens kadectsa ouncTkv UMKO z, ANS pasnmuHbIX
TexHonorun ounctku NCB

Benuunna UMKO ., Ana AnanasoHa KOHLEHTpauuii no Tabnuue 3.12
TexHOOMI 6e3 oouUCTKM C AOOUUCTKOM
Ana MUHUManbHbIX Ana MakCuManbHbIX Ana MUHUManbHbIX ANnAa MakcuMmanbHbIX
3HaveHun 3HaYeHui 3HaYeHUI 3HaYeHui
BO 16,0 47,9 11,6 45,5
BH 8,8 21,7 6,4 20,0
BHO 71 18,8 58 17,0
BHOX® 59 13,3 4,5 11,5
BHOB® 6,3 13,8 5,0 12,0
BHOBX® 59 13,3 4,5 11,5
utn 7,0 7,0 7,0 7,0

C yyeToMm npuBefeHHbIX BbilLE JaHHBIX aHanm3a cuUTyauum Ha obbekTax U pesyrbTa-
ToB pacyeTa UMKOym BeCbMa CyLLIECTBEHHO AENCTBNE Ha KAYEeCTBO OYMLLIEHHOW BOAbI TAKUX
haKTOPOB CHWXKEHNST COPOCOB 3arpsA3HAIOLLMX BELLECTB, Kak HEA0rpy3Kka COOPYXEHUN, HN3KO-
KOHLEHTPMPOBaHHbIE CTOYHbIE BOABI, & TAKKE ABNIEHNS CUMYTbTAHHOW AeHUTPUUKaLIMN.

Obpalyaet Ha cebsa BHUMaHue 6nmsoctb 3HaveHMn UMKOm Ana npouecca BH (kak
pesynsTata nposegeHns BO Ha OC ¢ Heporpy3kon) k nokasaTensiM COBPEMEHHbIX TEXHOMO-
A (HaunHas ¢ BHOX®). Pasnuya sennumnHel UMKOym BH n BHAX® cocraenset 50 % —
60 %, Toraa kak ans npoueccos bO v BHAX® onn pasnuyatorcs B 2,8-3,6 pas.

Takum o6pa3oM, npy 6IN3KON CTOMMOCTU PabOT PEKOHCTPYKLUMSA CoopyxeHun ¢ BH (¢
YaCTUYHOW AeHUTPUdMKaLMEN) AaCT SKONMOro-3KOHOMUYECKMIA SHHEKT B HECKOMNBKO pas HU-
e, YeM PEKOHCTPYKLUMA coopykeHuii BO ¢ xyaLwumMmmn nokasarensamm O4YMLLEHHOW BOAbI.

M3 Tabnmupl 3.13 Takke XopoLlo BuaHa mManasi akonorudeckas 3PEeKTMBHOCTb A0-
ounctkn — B npeaenax 1,0-1,8 eauHny, UMKOyrm,, YTO cyliecTBeHHO Hwke pasbpoca kpaii-
HUX 3HAYEHWIA NPAKTUYECKOrO Juana3soHa Ans Kaxaon U3 TEXHOMOMMN.

XopoLuee Ka4yecTBO OYMCTKU Ha PacCMOTPEHHBIX HEAOMPYKEHHbLIX COopyeHusx ¢ BH
C YaCTUYHOW AeHUTpUUKALMENA HEMB3S CYATATb MUCMONB30BAHUEM COBPEMEHHOW TEXHOMO-
rn. OHO XapaKTepu3yeTcs BbICOKUMU 3KCNNyaTaUMOHHbIMW 3aTpatamu 3a CHET HU3KOW ad-
heKTUBHOCTU aspaumun, He rapaHTMpyeT cTabunbHoro pesynsTtara. OaHako 6eccnopHo, 4To
noaoGHble 0GbEKTbI He LOMKHbI CTaHOBUTLCH MPUOPUTETHBIMK ANS PEKOHCTPYKUmK. Cucte-
Ma HOPMWMPOBAHWUS AOMKHa CO3faBaTb YCNOBUS ANS NMPUOPUTETHON moaepHusaumm Gonee
npobrnemHbIx 0ObEKTOB, cOpachiBaloLMX CylecTBeHHO Gonee BbICOKME KOHLIGHTpaLum —

06beKTbl ¢ nonHol Guonornyeckoin 04ncTkon ¢ UIMKOym cabiwe 30.
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Ha pucyHke 3.5 npuBegeH aHann3 senmyumHbl MMNKOUM gna Tpex guanasoHos [N OC
rCB.

MNKOuytn

a) pana OC I'CB c INM 6onee 300 Tbic. M3cyT
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B
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
MMNKOuytn

8 W uyworto U1

6) Ana OC ICB c NN 100-300 Tbic. M3cyT
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MNKOuTn

B) Ana OC I'CB c NN meHee 100 Tbic. m3cyr

r) Ana Bcex npoaHanuanposaHHbix OC MCB

PucyHok 3.5 — KymynsatuBHas kpmeasi o6ecrneyeHHOCTM Bennynubl NMKOUmM

ans OC I'CB, no gnanasoHam U gns BCeil BbIGOPKM 06HEKTOB

PacueT nokasatensa MKOuUmM gns Bbi6opkn M3 200 06LEKTOB No3BONSET pasgenntb OC
'CB Ha cnefytoLme kateropuvu:

- MeHee 7 — coBpeMeHHble OC, NOCTPOEHHbIE (PEKOHCTPYMPOBAHHbLIE) MO TEXHOOT-
M yaaneHus asota u gpocdopa;

- 7-10 — OC, pocTaTo4yHO X0pOoLo paboTatolme (Kak MUHUMYM C AeHUTpudinkaumein);

-10-15 — HepeKoHCTPyMpoBaHHble (/IM60  PEKOHCTPYMPOBaHHbIE He[O0CTaTOYHO
ypadHo) OC, paboTatoLiye XOpOLLUO, MnpeBbiatolime 3HavyeHns LTI HemHorum 6onee yem B
2 pa3sa;

-15-30— OC, pab6oTarlpe yaoBneTBOpPUTENLHO MO TEXHOMIOMMW MOSIHOW Guonoru-
YECKOW OUMCTKM;

- cBbiwe 30 — OC, pab6oTatoLye nyoxo.
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Takvm oBpasom, nokasatens UMKOym noasonseT ogHosHauHo onpepenute OC, ko-
Topble 06s13aHbI nepexoaute Ha HOT nepeooyepenHbiM oBpazom: ato OC, nmetowme UMNKO
cBbiwe 15.

B Tabnuue 3.14 nokasaHo pacnpegeneHne rpynn COOPYKEHUA NPW YCTAHOBMNEHUM MO-

pora 3Ha4eHusi UMKOyrm, pasHoro 15.

Tabnuua 3.14 — PacnpeaeneHue OC MCB no cpouHOCTU MOAEPHM3ALMN Ha OCHOBE 3HaYeHUs
NMKOym

Pacnpegenexnne 06bekToB,%, ana OC ¢ MM

Mokasatenu Gonee 300 | 100-300 | wewee 100

Thic. MYcyT | Thic. MYoyT | Thic. M¥CyT
Hons o6bekToB ¢ UMKO meHee u paBHO 15, B TOM uucne 45 44 46
- ob6ecneynBaloT yaaneHue asora u goctopa 10 10 8
- 0becneynBatoT XOpoLLEe Ka4eCTBO OUNCTKU Be3 PEKOHCTPYK- 35 34 38

Lmuu

ons o6bektos ¢ UMKOy; BoiLLe 15, 55 56 54
B ToM umncne ¢ UMKO,, Boiwe 30 12 12 15

Ans poctwkeHnsa HambonbLUenh 3KOMOro-sKoOHOMMHYeckon 3EEKTUBHOCTU LIenecoot-
pasHo npefocTaBuTe O6BEKTAM, XapaKTepU3YHLUMCS XOPOLUMM KayeCTBOM OYUCTKU — C
BenuuuHon UMKOm MeHee 15 (kpome cbpachbiBatoLLMX OYULLIEHHbIE BOALI B OCOBO OXpaHs-
eMble BOAHbIE 0B6beKTbl N BOAHbIE OOBEKTHI, OTHOCALLMECS K 30HaM AEUCTBUS MeXAYHaPOA-
HbIX KOHBEHLMIN), OTCPOYKY Ha PEKOHCTPYKLMIO HA Nepuog A0 7 neT (MpUpaBHSB UCMONb3ye-
MYH UMK TexHomoruto kK BpemenHon HAT) 6e3 paspaboTku NporpaMm MoBbILLEHWS SKOMOrm-
yeckon ahdekTUBHOCTA. PN PEKOHCTPYKLMN Taknx OOBEKTOB yAEnNbHbIE KanuTarnbHbIe BMO-
XeHna ByayT Ha TOM Xe YPOBHE, YTO U ANA OCTanbHbIX, @ BOT CHUXKEHMe macckl cbpoca 3a-
rPA3HEHUIA 1, COOTBETCTBEHHO, 3konornyeckas aekTMBHOCTL ByayT HE CTOMb CYyLLEeCTBEH-
HbiMK. MogepHm3auma nogobHbIx 06BEKTOB AOMKHA NPOU3BOANTLCA HA CNeayloLeM aTane.

Pacuet UMKOy ans NMCB npueeaeH ebiwe, B Tabnuue 3.8.

3.3 Beibpockl B atmochepy

MpeacraeuTenbHbIe AaHHbIE N0 PaKTUYMECKMM SMUCCUSIM B aTMOCKEPHBIN BO3AYX ANS

6onblWVHCTBA noanpoLeccoB OTCYTCTBYHOT, TaK Kak MamMepsaemMbie To4YeYHble UCTOYHUKU Bbl-

161



OpoCOB NPUCYTCTBYIOT TONMbKO AnA noanpoueccoB Ne 1, 16A, 20, 21. ina octanbHbIX Noa-
NpoLEeccoB B NoAasnsiollemM BOMnbLUMHCTBE CnydYaeB BbIGPOCHI NPOUCXOAAT C OTKPLITOW No-
BEPXHOCTU COOPYKEHWN.

KnioyeBbIM B MUPOBOW MpakThKe OUeHKW KonuvecTBeHHoro Boaaenctema OC I'CB Ha
arMocdepHbIN BO3AYX ABMSETCS NOHATUE ckopocTy amumcenn 3anaxa (C33), OU/c nnm OUM
M UCMNONb3YETCst AN KONMYECTBEHHON XapaKTepUCTUKN CKOPOCTM BblAENeHNs 3anaxa NcTou-
HUKoM. B cnydae nnowagHoro (HEOpraHW3oBaHHOro) UCTOMHMKA 3anaxa CO3 pasHa npows-
BEAEHMIO yaenbHoi CI3 eanHuLien nnowaam (OU/M/c unn OUM? /4) Ha nnoluaas NCTOYHM-
Ka.

Mockonbky paBHOBECHAs KOHLEHTpauus ofopaHTa B BO3Ayxe MPSMO MpPOMnopLmo-
HanbHa ero KOHLEHTPaLMN B BOAE, CYLUECTBEHHbIM NApaMeTPOM SBMSIETCA Tak HasbiBaemas
cnocobHocTb k amuccum 3anaxa (OEC). OEC ectb konvuyecTBO 3anaxa, BblpaXaemoe B
OU/M® XMAKOCTU, KOTOPOE MOXET BbITh M3BNEUEHO M3 KyBOMETPa XUAKOCTM B CTAHAAPTHBIX
yCrOBUSIX.

Pa3nunyHble TEXHOMOrMYECKMe XUAKOCTW, HaxXOASLUMECSH B OTKPbITbIX COOPYXKEHUSIX,
3HaYUTENbHO OTNMYAKOTCA APYr OT Apyra Mo CrnocobHOCTM K SMMCCUM 3anaxa. JaHHble no
3aMepaM CrnocoBHOCTU K SMUCCUM 3anaxa pasfnmMyHbIX TEXHONOTUYECKUX KUOAKOCTEA OYNCT-
HbIX coopyeHuii [18] npueeaeHbl B Tabnuue 3.15. [laHHble no uaMepeHnio yaenbHbix CO3
OT pasanmuHbIX TEXHONOMMYeckMx coopyxerunii OC I'CB (no [19]) npueeaeHsl B Tabnuue 3.16.

Tabnuya 3.15 — [JaHHble No 3amepam CNOCOBHOCTU K 3MUCCUM 3anaxa pPasfUYHbIX TEXHONOMUYECKUX

»uakocten OC 'CB
3HaueHue, Tbic. OUg/M’
YKuakoctb
cpeaHee MakcumMarsnbHoe
CToYHas BOAA HA BXOZle HA OYUCTHBIE COOPYKEHUSA 80 418
WnoBas Boaa oT cbIporo ocagka 2000 10700
N36bITOYHBIN Un 29 92
NnoBas Boaa ot 06e3B0dmMBaHMA CTabUNM3MPOBAHHOIO 0Cajka 110 254
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Tabnuua 3.16 — [JaHHble no nameperuio yaensHbix C33 OT pasnmnyHbIX TEXHONMOTMYECKUX
coopyxeruin OC 'CB

YaenbHas C33, Tbic. OUg /M 4
CoopyxeHue

cpenHss MakcumarbHas
YcpeaHuTtens 10 26,2
MoaBoAALLMIA KaHaM MCXOAHON CTOYHOW BOAbI 14 46,6
PeLeTtku 52 332
Aspupyemasi neckonoska 3,2 730
MeckoBas nnowaaka 1.1 3,9
MepBUYHbLIA OTCTOMHUK: NOBEPXHOCTb 23 394
[NepBUYHbIN OTCTONHUK: BOAOCHUB 7,7 73,6
AspoTeHk (aspobHasi 30Ha) 0,51 65,1
A3pOTEHK (30Ha AeHMTpudukaumm) 0,73 14,5
AapoTeHk (aHaspobHasa 30Ha — 30Ha yaaneHua droccopa) 1,5 22,7
EmkocTb npeauuandukalmm CTo4HON BOAbI 48 65,8
BTOPUYHBIN OTCTOWHUK (NOBEPXHOCTD) 0,65 58
DuUnbTPbI AOOUUCTKU 0,5 49
YnnoTHUTENb 0CaaKa NepBUYHbIX OTCTONHUKOB 6,7 238
YnnoTHuTENb U3BLITOYHOTO Una 1,5 12,4
Mnowaaka cknagupoBaHus 06e3BOXEHHOro ocajka 25 104

Mo MHTEHCUBHOCTM BblAENEHNA AYyPHOMAaxXHYLUMX BELLECTB BCE NOAMNPOLIECChI, C Y4ETOM

JaHHbIX Tabnuupl 3.16, MOXHO pasgenuTs Ha cneayrolme YeTbipe rpynnsi (tabnvuya 3.17).
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Tabnuya 3.17 — Knaccudurkaums noanpoLeccoB, UCMONb3YIOLUX OTKPbITbIE MOBEPXHOCTH, NO

MHTEHCUBHOCTM BblAeneHna aypHonaxHyLux seLlects

Ipynnol
N0 UHTEHCUBHOCTM
Bbli€NeHus

AYPHOMAaxXHYLLIUX BELLIECTB

Moanpouecchl

Haubonee WHTEHCUBHOE BbiAeneHue

Ne 2. YaaneHue ocepaiowwmx rpybbix npumeceii (necka)

Ne 4. AKKyMynupoBaHue CTOUYHbIX BOA,

Ne 12A. B yactu ynnoTHeHus ocajka nepBUYHbIX OTCTONHUKOB UMK
CMeCU 0CafIKOB.

Mpeauynaudukayma ocagka NePBUYHbLIX OTCTOWHUKOB

Ne 15. YnnoTHeHune cTabunu3npoBaHHbIX XXMKMX 0CAAKOB (nocrne

cOpaxxuBaHus)

NHTEeHCUBHOE BblaeneHue

Ne 1. OTKpbITbIe KaHanbl BHE 3AaHUI

Ne 5. OcaxxaeHue B3BELUEHHbIX BELLECTB (OCBETNEHUE, MEPBUYHOE OT-
cTamBaHue)

Ne 6A. ObpaboTka B Guopeakropax 6uonoruieckon ouncTku (6uocuns-
Tpbl)

Ne 12A. B yactu ynnotHeHmsi U36LITOYHOTO aKTUBHOIO Una

Ne 14A. AapoBHasa crabunusauus >xuakmx ocakos

Ne 16 A. MexaHu4yeckoe o6e3BOXXMBaHUE 0CaAKOB (B 4aCTU CKIaampo-
BaHUS1 HECTABUNM3NPOBAHHOTO 0GE3BOXXEHHOIO 0CaAKa)

Ne 165. MNoacyluka ocaaka Ha UNOBbIX NnoLwaakax

Ne17 [lononHuTenbHas BbiAEPXKKA 0CAAKOB B €CTECTBEHHbIX YCIIOBUAX

CyLIeCTBEHHOE BbiieNeHne

Ne 3A. O6paboTka necka Ha NeCKOBbLIX NAOLWAaaKax

Ne 6B. ObpaboTtka B GBuopeakropax GUONOrMYECcKoi OUUCTKU (a3poTeH-
Ku)

Ne 15. YnnotHeHue ctabunusmpoBaHHbIX XXMAKMX 0CaakoB (nocne
aspobHoi ctabunusauum)

Ne 18. KomnocrupoBaHue 06e€3B0XEHHbIX 0CaAKOB

HeGonbLioe BbiaeneHue

Ne 8 OTaeneHue oumnLLEHHON BOAbI OT GUOMACCHI, BEIHECEHHOI U3 6uo-
peakTopa

Ne 9 loouncrka

Ne 11. O6e33apaxuBaHme OUULLEHHOW BOAbI

Ha nHTeHcmBHOCTL BbIAENeHUS fypHonaxHyLmx Bewects oT OC MCB BiusaoT TexHo-

nornyeckmne gakTopsl, nepedvncneHHele B Tabnuue 3.18.
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Tabnuya 3.18 — TexHonornyeckne dyakTopsbl, BNUALLME HA MHTEHCUBHOCTb BblAEMeHns

AypHonaxHywmx sBewects ot OC I'CB

dakTopsbl, yBennynsaoLme NHTEHCUBHOCTb

BblAENEHNs AYPHOMAXHYLLMX BELLECTB

dakTopbl, CHUXKAOLWMNE UHTEHCUBHOCTb

BblJENeHUs JYPHOMaXHYLLMX BELLECTB

MocTynneHne CTOYHBIX BOA NO CAMOTEYHbIM KOSMEK-

TOpaM GOMbLLION NPOTAXKEHHOCTU

Moaaya cTouHbIX Bog HA OC no HanopHbIM Tpybonpo-

sogam "

HW3KMin NpOTOK CTOYHbIX BOA (MO OTHOLLUEHMIO K NPO-

E€KTHOMY)

BbICOKMI NPUTOK CTOYHBIX BOA (MO OTHOLLUEHMIO K NPO-

EKTHOMY)

Beicokas 3arpA3HEHHOCTb CTOYHLIX BOJ, OpraHUYeCcKu-

MW COeJUHEHUAMU

Hu3kas 3arpA3HEHHOCTb CTOYHbIX BOA OpraHu4eckumu

coeanHeHnAMN

Bbicokas 3arpA3HEHHOCTb CTOYHbLIX BOA CynbdaTamu
(B OOSBLUMHCTBE Cry4aeB — NPUPOAHbIA POH B BOAE)

Hu3kas 3arpA3HEeHHOCTb CTOUHbIX BOA CynbdaTamu

Mcnonb3oBaHue aspupyembix NECKONOBOK

Hcnonb3oBaHue APYrMx TunoB NeCKONOBOK

Hanuune neckoBbIX NnoLLanok

MexaHu4eckasn OTMbIBKa necka

Hanuune nepBUYHbLIX OTCTOIMHMKOB

OTCyTCTBUE NEPBUYHBLIX OTCTOMHUKOB (MOXET ObITh
Lienecoobpa3sHo TONLKO B TEXHOMOTUSIX C yAAneHUem

asoTa u goccopa)

HecBoeBpeMeHHOE yaarneH1e KOpKn C MOBEPXHOCTH

NepBUYHbIX OTCTOMHUKOB

Hagnexaliasn akcnnyaTtauus nepeuYHbIX OTCTONHUKOB

(nu6o ux otcyrcremne)

Hanuuue B TEXHONOrM4ECKON CXeMe COOPYKEHUN

auuaodukaummn ocagka nepBUYHbIX OTCTOMHMKOB

OtcyrcrBue nognpouecca auuaodukanmm

Hanuune aHaspo6HbIX 30H B a9pOTEHKaX (TEXHONOrUs
6Guonoruyeckoro yaanenus docdopa)

OTCyTCTBME aHA3POGHbIX 30H B a9POTEHKAX

HeyanosneTBoputenbHas aspauus, Hanu4me 3acToii-
HbIX 30H

Xopowas aspauusi B a3poTeHKax

HepocraTo4yHasa aspauma UMelomxcsa aspoOHbIX cTa-
6unu3aTopoB ¢ Nogaden B HUX 0cagka NepBUYHbIX OT-

CTONHUKOB W U3BLITOYHOTO aKTUBHOTO UNna

Haanexawasa aspauus aspobHbIx ctabunusatopoB

(nMBo ux oTCYTCTBUE)

CGpaxueaHue ocaaka Npu BLICOKOM Harpyske Ha Me-
TAHTEHKN, HAPYLLIEHNE TEXHOMOrMYECKOrO Pexmma

cOpaxusaHus

CGpaxuBaHue ocaaka npyu HU3KOIM Harpyske Ha me-

TAHTEHKW, HaaAneXxawee nogaepxaHne pexknmva

C6poc 6uorasa MeTaHTeHKOB 6e3 yTunu3auum u Cxu-

raHus Ha cBeyYe (HepernaMmeHTHoe AenCTBue)

Haanexawas yrunusauus 6uorasa

Hanuuue ynnotHutenen copoxeHHoro ocagka

HenocpeacTeeHHasa nogaya cOPOXKEHHOro 0cajka Ha

06e3BoXxuBaHue

Hanuune unosbix NNOLLAA0K

MexaHuueckoe 06e3B0OXKMBaHME 0CafKa
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®aKTopbl, YBENMMUNBAIOLIME UHTEHCUBHOCTb ®aKTopbl, CHUKAIOLNE UHTEHCUBHOCTD

BblAeNeHUss AYPHOMAXHYLLMX BELLECTB BblAENEHUs JyPHONAXHYLLMX BELLECTB

HakonneHue HecTabunu3aMpoBaHHOTO 0Cajka Ha Tep- | BbICTpbIi BbIBO3 (MNu AanbHeuwas o6paboTka) cTa-
putopuu OC Gunn3aupoBaHHOro ocagka nubo ucnonb3oBaHue Tex-

Honorui ctabunusauum ocaaka

Hanuuue coopyxeHuit TepMUYECKOW CYLLKK 0caaka OTCYTCTBME COOPYKEHMI TEPMUYECKOW CYLLIKM NMBOo

npu HeZOCTaTOUHOW OYMCTKE BLIOPOCOB Hagnexatas o4ucTka BbiopocoB

" JaHHbIn hakTop MOXET AeNCTBOBATL U MPOTUBOMNOJIONKHO, 3a CYET TOr0, YTO MPKU HANOPHOM Nepekay-
ke neTy4ne BeLecTBa noj AaBreHMeM pacTBOpeHbl B CTOYHOW BOAE, @ NOCAE pasrpy3ku B NPUEMHYIO Kamepy

ObLICTPO YyNEeTY4YUBAIOTCS.

B cBfA3K C 04eHb BONbLUMM KONMYECTBOM TEXHOMOMMYECKUX (hakTopOB, BANSIIOLLMX Ha
UMHTeHCMBHOCTL Bbibpocos ot OC MCB, HopMMpoBaHMe 3TUX BbIOPOCOB MO TEXHONOMMHYECKNM
nokasarTensam He NpeacTaBnsaeTcs BO3MOXHbIM. HopMupoBaHMe AOMKHO OCYLLECTBNATLEA Ha
ypOBHE TpeboBaHWUM K HEQOMNYLLEHNIO CUTYaLMN, BEAYLWINX K CYLWECTBEHHOMY POCTY BbIOpPO-
COB, MEPEKPLITUIO KPUTUYECKMX ydacTkoB noBepxHocTen OC C yCTPOMCTBOM COOpPYXEHUI
OuYNCTKM BbIOPOCOB C TpeboBaHeM 3hHEKTUBHOCTU HE HKE YCTaHOBNEHHON.

Cutyaums ¢ Bbibpocamum OC MNMCB aHanoryHa, Tak kak NpakTU4eCKn BCe COOPYKEeHUs
Ha HUX MMEIOT OTKPbITbIE NOBEPXHOCTU. OAHAKO B CBS3U C HU3KOW 3arpsi3HEHHOCTbLIO AOXAe-
BOrO CTOKa OpraHM4YeckuMmn BeLecTBamMy BbIOPOCH! AypPHONAxXHYLUMX BELLECTB N TOKCUYHBIX
BewecTts ¢ nosepxHocTn OC MNMCB npeHeGpexxMmo Marnbl, UX HOPMUPOBaHWE UMK OYUCTKA

HeLenecoobpasHbI.
3.4 O6pa3oBaHuMe O0TXOA0B

MepeyeHb oTxopoB, obpasytowmxca Ha OC I'CB, ncuncnsetca gecartkamy nosvuyi.
B Tabnuvue 3.19 npmBeaeH npuMep OTYETHOCTM NO OTXOA4aM, 06pasoBaBLIMMCA Ha KPYMHOM

OC I'CB (no aaHHbIM aHKETUPOBaHWS).

Tabnuya 3.19 — MNpumep oTyeTHOCTM NO OTX0AaM, o6pasoBaBLLMMCH Ha kpynHom OC MCB

Kog otxoaa no dene-

A A tben Knacc

panbHOMYy Knaccuduka-

HaumeHoBaHue BUA0B OTX0Z0B onacHoOCTU oT-
LIMOHHOMY KaTarory oTxo-

0B xoaa

Nlamnbl PTYTHbIE, PTYTHO-KBApLEBbLIE, MIOMUHECLIEHTHbIE, YTpa-
. 47110101521
TUBWMKUE noTpebuTenbckue CBOWCTBA (PTYTHbIE Namnbl, NIOMU- 1
(3533010013011)
HEeCUEHTHbIe PTyTbcoaepxaluue Tpyoku, oTpaboTtaHHble U 6pak)
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HaumeHoBaHue BuaoOB 0TX0A0B

Koa otxoaa no dene-
pansHOMY knaccuduka-

LIMOHHOMY KaTarory oTxo-

Knacc

onacHoOCTU oT-

108 xopa

OTX0Abl CUHTETUYECKUX U NONYCUHTETUHMECKUX MACEN MOTOPHBIX 41310001 31 3
(Macna MOTOpHbIE OTPabOTaHHbIE) (5410020102033)
OTxoAbl MUHEpanbHbIX Macen WHAYCTpUanbHbIX (Macna uHAy- 406 130 01 31 3
cTpuanbHble 0TpaboTaHHbIE) (5410020502033)
OTX0Abl CUHTETMYECKMX Macen KOMNPEeCCOPHbIX (Macna KOM- 41340001313 3
npeccopHbie 0TpaboTaHHbIe) (5410021102033)
OTX0Abl MMHEparnbHbIX Macen TypOuHHbIX (Macna TypOuHHbIe 40617001313 3
0TpaboTaHHbIE) (5410021202033)
OTxoAabl Npu 00e3BpeXMBaHUN KOMMYHaNbHbLIX 0TX0A0B (30Ma oT

74710000000
CXUraHuA Keka) (30Mbl, LWNaku U NbiNb OT TONOYHLIX YCTAHOBOK U 4

(3130000000000)
OT TepMUYECKOn 06paboTku 0TX0A0B (30M1a OT CKUraHUA KeKa))
Mbinb (MOPOLIOK) OT LUNUGPOBAHUA YEpPHbIX METaNNoOB C coaep-
»xaHuem metanna 50 % u 6onee (Nbinb (MK NOPOLLOK OT LUMU- 36122101424 4
oBaHMA YepHbIX MeTannoB (C cogepxaHueM metanna 50 % u (3515036611004)
6onee))
OOTUPOYHbIA MaTepuan, 3arpsAsHeHHbIn Hed)Tbio UNK HedpTenpo-
Ayktamu (cogepaHue HedTM unu HedPTenpoaykToB MeHee 919 204 02 60 4 4
15 %) (0OTMPOUHbLIA MaTepuan, 3arpsa3HeHHbId Macnamu (coaep- (5490270101034)
»xaHue macen meHee 15 %))
CanbHukoBass Habueka acbecTto-rpacuToBasi, nNpoMacrieHHas
(coagepxaHue macna meHee 15 %) (canbHukoBas Habueka acbe- 91920202604 4
cTo-rpadpuToBas, mnpoMacneHHas (cogepxaHue macna me- (5490300301034)
Heel15 %))
CMET ¢ TeppUTOPUM NPeanpUATUS ManoonacHbIin (TBepAble KOM- 73339001714 4
MYHarnbHbl€ 0TX0Abl (CMET C TEPPUTOPUN)) (9100000000000)
Mycop OT O(PUCHBIX U BLITOBLIX NOMELLEHUA OpraHu3auuii Hecop-
TUPOBAaHHBLIN (MCKNIOYas KPynHOrabapuTHbI) (Mycop OT ObITOBbIX 73310001724 4

NOMELLEHNI OpraHu3aLmii HECOPTUPOBAHHDLINA (MCKNIOYAsA KPYMHO-

rabapuTHbii))

(9120040001004)
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HaumeHoBaHue Bu0B 0TX010B

Kog otxoaa no dene-
panbLHOMY Knaccuduka-

LIMOHHOMY KaTanory oTxo-

Knacc

onacHoOCTU oT-

noe xopaa
OTtxoabl Nnpu 06paboTke 0CaakoB CTOUHbLIX BOA (Kek — 06e3B0-
JKEHHBbIN 0CaAoK nocre LUeHTpudyrmpoBanusi) (0Txoabl (0Cajaku) 74600000000 4
npuM MexaHU4eckom u OMONOrMYEecKOM OUUCTKE CTOYHBLIX BOA (9430000000000)
(kek — 00e3BOXKEHHbIN 0CaA0K Nocne LeHTPUyrnpoBaHms))
Mycop C 3alMTHbIX PELLETOK XO35IMCTBEHHO-OLITOBOM U CMELUaH- 72210101714 4
HOW KaHanusauum mManoonacHbIi (9430000000000)
Ocapok ¢ NEeCcKONOBOK MPU OYUCTKE XO3ANCTBEHHO-OLITOBLIX U
CMELLaHHbIX CTOYHbIX BOJ MarnoonacHbli (0TXoAbl (0cagku) npu 72210201394 4
MeXaHu4eckon n GUONOrMYECKOn OUUCTKE CTOUHBLIX BOA, (MECOK OT (9430000000000)
OYUCTHBIX COOPY>XXEHWUI))
Mpouune orTxoabl npu 06paboTke X03ANCTBEHHO-OLITOBLIX U CME-
LUAHHbLIX CTOYHbIX BOA (0CAAKM OT peareHTHOW OYMCTKU CTOUHbIX 72290000000 4
BOA) (NpouMe 0caaKku OT peareHTHOW OUYUCTKU CTOUHbIX BOA (OT- (9450000000000)
Xofbl (0cafkun) OT peareHTHOW OYUCTKU CTOYHBIX BOA))
AGpasuBHble Kpyru oTpaboTaHHble, NoM oTpaboTaHHbIx abpa-
P i P P P 45610001515
3UBHbIX KpyroB (abpasuBHble Kpyru oTpaboTaHHble, SIoM oTpabo- 5
(3140430201995)
TaHHbIX abpa3nBHbIX KPYroB)
OCTaTKkM U Orapku CTanbHbIX CBAPOYHbIX AMEKTPOAOB (OCTATKM K 91910001205 5
orapku CBapO4HbIX 3NEKTPOA0B) (3512160101995)
Jlom n oTx0abl, coaepKalMe He3arpsAsHEHHbIe YepHble MeTansnbl
A ‘Ap - P P 46101001205
B BMAE M3AEnuii, KYyCKOB, HECOPTUPOBAHHbIE (FIOM YEpHbIX Me- 5
. (3513010001995)
TannoB HECOPTUPOBAaHHbIN)
CTpy)XKa YepHbIX MEeTasnfioB HecopTUpOBaHHAsA He3arpsi3HeHHas 36121203225 5
(CTpY>KKa YepHbIX METanNNoB He3arpaA3HeHHasn) (3513200001995)
OTx0Abl NONUITUNEHOBON Tapbl HE3arpsA3HEHHOW (MONUATUNEHO- 43411004 515 5
Basi Tapa NoBpeXaeHHas) (5710290313995)
Mpoune pe3nHOBLIE M3AENUSs, YTpaTMBLUME NOTPEedUTENbLCKUE
CBOICTBA, He3arpsi3HEHHble (PEe3UHOBbLIE YMIOTHUTENU) (PEe3nHO- 43119000000 5

Bble U3OeNnA He3arpAsHeHHbIEe, noTepAsLUME n0Tpe6meanK14e

CBOWCTBA)

(5750010113005)
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Kop otxopa no dene-
4 Aa no dea Knace
panbHOMY knaccuduka-
HaumMeHoBaHue BUOOB 0TX0A0B OnacHoOCTH oT-
LIMOHHOMY KaTanory oTxo-

208 xona

MuweBble 0TX0Abl KyXOHb U OpraHu3aumin o6LecTBeHHOro NUTa-
( 73610001305 5

HUS,, HECOPTUPOBAHHbLIE (MULLEBLIE OTXOAbLI KYXOHb M OpraHu3a-

prp H ¥ P (9120100100005)

Ljuii OOLLECTBEHHOTO NUTAHUSA, HECOPTUPOBAHHLIE)

Kak BuaHO u3 Tabnuupl 3.19, n3 22 NoMMEHOBaHHbLIX B HEN BUAOB OTXOAOB TOMbKO 4
(BblAENEHBI KYyPCMBOM) ABNAIOTCA TexHonormveckumm. O6beM 1 nepedeHb HeTexHonoruye-
CKNX OTXOAOB OMPEAENATCA MHOXECTBOM (hakTopOB, Cpeam KOTOpPbIX:

- cnoco6 x03sIMCTBOBAHUSA (MPY MaKCUMasIbHOM BbINOMHEHWU paboT CBOMMW cunamm
o6pasyeTcss MakCMmyM OTXOAOB, MO MEpPe PocTa CepBUCHOrO 06CMY>XUBAHNS U ayTCOPCUHIa
MX KONMNYECTBO CHUXAETCS);

- CTeneHb M3HOCa 34aHNN U CoopyxeHnn (06bexTbl, coopykeHHble 30—60 neT Hasag, B
BonbLUen CTeneHn HYXXAaloTCA B TEKYLLEM PEMOHTE, C 06pa3oBaHNEM OTXOAOB).

Takum 06pa3om, HETEXHONOMMYECKNE OTXOAbI HE AOSDKHbLI ABNATECA NPEAMETOM HOpP-
MUPOBaHWS.

ObpasoBaHme TexHoMNormyeckux oTxoaoB Ha obbektax OC CB konuyecTtseHHO
onpeaenseTcs BO3LENCTBMEM CMNEAYIOLLIMX OCHOBHbIX rpynn akTopos:

1. OTHeceHWe 0cafKoB CTOYHbIX BOA K MPOAYKLMM:

Ocagku, obpaboTaHHbIe TEM UNU MHBIM CNOCOGOM C LIeNbi NOATOTOBKA K UCMONb30-
BaHUIO B KaQ4YeCTBE OpraHUYecKUx yaoOpeHWiA, KOMMOCTOB, MOYBOMPYHTOB, PEKYIIbTUBAHTOB
WT.MN. N COOTBETCTBYIOWME TpeboBaHWSAM JOKYMEeHTauun, onpejensiowen TpebosaHns K
ocagkam, UCnonb3yembiM B aTWX Uensx [20]-[23], i paspabotaHHsiM TY Ha KOHKPETHbIN
BMA NPOAYKLUMK, ABMAOTCA NOBOYHON NPOAYKUNEN.

2. OTHeceHne 0caakoB K OTXOAaM:

B cooTeeTctBMM ¢ Ne 458-03 «O6 oTxofax npoussoacTea n notpebneHusa» [24] (cta-
Tbsl 1, MYHKT &), «OTXOAbI NPOU3BOACTBA M NOTPebneHns (aanee oTxoAbl) — BeLecTBa Unm
npeameThl, KOTopble 06pa3oBaHbl B NPOLIECCe NPOU3BOACTBA, BbINONHEHUs1 paboT, okasaHns
YCNyr Unu B npouecce notpebneHnsi, KOTopble yAansaTCd, NnpegHasHadYeHsl Ana yaaneHus
W NOANEXAT YAANEeHUo B COOTBETCTBUM C HAacTOAWMM P3».

YoaneHno ¢ TEeppuTOpUMM OYUCTHBIX COOPYKEHUW, Ha KOTOPbIX OCYLLECTBNSETCA
oumMCTKa BoAbl M 06paboTka 0cafkoB, NOANEXAT 0CaAKW, NPOoLLeALWNe TeXHONOrnyeckne cra-
amm  obpaboTkn, MNPEeaycCMOTPEHHbIE MPOEKTHOW W TEXHWYECKOW AOKYMEHTauven,

HE NMpeayCcMaTpUBaloLLE MONyYeHe U3 HUX BTOPUYHON MPOAYKLMK, OTrpy)XaeMoi notpebu-
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Teno, NMbo He nonydMBLUME NPUMEHEHMS Kak yaoOpeHne, peKynbsTUBaHT UM MHoe, B COOT-
BETCTBUW C BbILLEYNOMSHYTbIMU AOKYMEHTaMU. TakuM 06pasom, 3T 0Caikm OTHOCATCS K OT-
X0AaM NpousBoACTBa U NoTpebneHus.

Ocapok nocne NpOMEXYTOYHbIX CTaani 06paboTkv He NOANEXUT YAANEHUIO C Teppu-
TOPUIA OYUCTHBIX COOPYXKEHWI, HE KnaccuULIMpyeTCs kak «OTXOZ MPOU3BOACTBA U NOTpes-
TNeHNs».

Ocagku, HE UCNOSnb3yemble B  KadecTBe no6oyHom nNPOAYKLMN unm
He cooTBeTCTBYyOWMe TpeboBaHWAM BbilLeyKasaHHOW HOPMAaTMBHOM AOKYMEHTauuu, yaans-
eMble 3a Npeaernbl TEXHOMOMMYECKUX COOPYKEHUA N pa3melliaeMble Ha nonuroHax TbO, no-
JIUTOHaX MNPOMBILLMEHHBLIX OTXOAOB U CMELManM3npoBaHHbIX MOMMIoHax, OTHOCSITCS K OTXO-
Aam npou3sogcTea u notpedneHna. Knacc onacHoOCTU yCTaHaBnMBaeTcA B COOTBETCTBUM
«Kputepunsmmn oTHeCeHMs onacHbIX OTXOAOB K KINaccy OnacHOCTU ANs OKPYXKatoLen npupos-
How cpeabl» [25] n B BonbwmHeTBe OC FCB otHocuTeA Kk IV-V knaccy onacHOCTM Anst OKpy-
Xarowen cpeapl.

3. ObpasoBaHue ocagkoB (MO CyxOMy BeELLECTBY), OTHOCALLMXCA K OTXOAaM, C yYETOM
n.n. 1-2. B aTy rpynny ¢akropos, BAVAIOWMX Ha 0ObeMbl 0Opa3oBaHMsa OTXOA0B, BIIUSIOT:

- 3arpsI3HEHHOCTL CTOYHBIX BOA rpyBbiMn oTOpocamu;

- abPEeKTMBHOCTL 3afepXaHna 0TOPOCOB Ha peLueTKax;

- 3arpsi3HEHHOCTb CTOYHBIX BOJ, MECKOM;

- 9phEKTMBHOCTL 3afepKaHNe Necka B NeckonoBKax;

- 3arps3HEHHOCTb CTOYHbIX BOJ (KOHLIEHTpauusa B3BelUeHHbIX BewlectB u BIK).
Uem BhbiLLe 3arps3HeHHOCTb W rnyBxe ouncTka, Tem Bonblle Macca Cyxoro BelecTsa ocag-
Ka;

- YAENbHas Harpy3ka Ha COOPYXEHUS OMONOrmYeckorm OYUCTKU MO OPraHWYeCKUM
BELLECTBaM (4EM HWDKE Harpyska, TeM Huxe oOpasoBaHne N3bbITOUYHOro akTMBHOIO Mna);

- UCMOMb30BaHNE peareHToB ANA ocaxaeHus docdaToB (yBennumBaroT maccy n3-
ObITOYHOrO aKTMBHOTO Una).

4. Hanuune n acpdekTBHOCTL paboTbl COOPYKEHMIM NO CTabunuaaummn ocapka (CHU-
XKalT Maccy Cyxoro BeLlecTsa)

5. ny6uHa o6e3BoXuBaHUA ocajka

- Hanuune 1 3pPEKTUBHOCTE COOPYKEHUIN MEXaHNYECKOTO 06e3BOXNBAHUS;

- MCMONb30BaHNE MUHEPArbHbIX PEAreHToB A1 KOHAULMOHMPOBaHUA ocajka (pes-
KO yBENMYMBAIOT MAccCy Mo CyxOMy BELLECTBY W (PhakTUYECKyo Maccy);

- cobnioaeHne pernameHTa aKkcnnyaTauym UroBbIX NMOLWAaAokK,;

- HanNu4Me NoanpoLLeccoB KOMMOCTUPOBAHUA, CYLLKWU, CXUraHUS.
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OnanasoH konuyectBa 06pasyloOWMXCH OTXO40B (NPUM  YCNOBUW, 4YTO OCaLKM
He HaxoAAT NPUMEHEHNST U Pa3MELLAKTCA UM YTUITM3NPYIOTCA Kak OTX0Abl) B 3aBUCUMOCTHU
OT TEXHOSOMI, CYLLLECTBEHHO BIIMSIOLMX Ha 3TO KONMMYECTBO, npusegeH B Tabnuuax 3.20 n
3.21.

Tabnuua 3.20 — dakTuuecknii ananasoH obpasosaHus rpybbix otxoaos Ha OC ICB

TexHonorus Konuvectso, M>/10° M> cTOYHOM BOAbI *

Moanpouecc Ne 1. BbigeneHne nnaealoowmx rpybbix npumecen

(npouexuBaHue) 5-35

Moanpouecc Ne 1-1.
O6paboTka (0TMbIBKA M 06e3BOXMUBaAHUE) TPYOLIX NpUMecen, 3a-

OepXXaHHbIX HA peLueTKax 3-25

Moanpouyecc Ne 2. Ypanenue ocegawowmx rpybbix npumecen
(necka) 10-100

MNoanpouecc Ne 3. O6paboTka necka 7-80

Tabnuya 3.21 — PacuyeTHbIN guanasoH obpa3oBaHus ocagka cTouHbix Bog Ha OC I'CB

TexHonorus 3 .
_ | Macca ocaakos, Kr cyxoro BeLlecTBa/kr hakTM4eckomn BraxHoctu, Ha 1000 M~ CTOYHON BO-
Buonoruyeckon
bl *, Npu UCnNonb30BaHUM TexHonornn obpaboTkm ocaaka
OUYUCTKM
Bes crabunusauum AC MC
CK *+*

+MO +MO + TC +MO ** +MO + TC +MO ** +MO + TC
BO 215/1075 215/239 182/909 182/202 152/759 152/169 65/90
BH 195/975 195/217 166/831 166/185 140/701 140/156 64/89
BHAO 195/975 195/217 166/831 166/185 140/701 140/156 64/89
BHOX® 230/1150 230/256 201/1006 201/224 175/875 175/194 99/137
BHOB® 210/1050 210/233 180/900 180/200 153/763 153/170 74/102
BHOBX® 220/1100 220/244 190/952 190/212 164/818 164/182 86/119

* Mo pac4yeTy AnNsA AaHHbLIX NO 3arpsi3HEHHOCTU CTOYHbIX BOZA, NPUBEAEHHbIX B Tabnuue 1.3, no TexHonornm
6e3 nepBMYHOro ocBeTneHus. [ns CTOYHbIX BOA C APYroi 3arpsi3HEHHOCTbIO U B APYIMX YCROBUAX AaHHbIe Oy-

AYT OTNnU4aTbCs.
** Macca hakTU4ECKOW BNAXXHOCTU NpMBeaeHa Npu coaepXaHum cyxoro sewecraa B keke 20 %.

**pu coaepXaHUU Cyxoro BelwlecTBa 72 %, onpeaensemMoM TexXHOMOrMYeckon LenecoobpasHOCTbIO

TPaHCNOPTUPOBKN U NEPErpy3kn 305bl.
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Takum 06pasom, KONM4ecTBO OOpa3syHoLLMXCS OCafKOB OMPeAensieTcs pasHoHanpas-
NEHHBIMWN PaKTopamMm, YTO He MO3BOMSET OCYLLECTBIATE TEXHONOMMYECKoe HOPMUPOBaHNE
3TUX SMUCCUIA.

HenpremnemocTs HOPMMPOBEHMSA KONMMYeCcTBa OCaAKOB, KaK OTXOLOB, MMEET Noj COo-
o n 6onee rnybokme OCHOBaHMA, HEXenn ConbLIOK AManasoH UX BO3MOXHbIX 06bLEeMOB.
Monxoab! K NPOLIECCy OYUCTKM Kak K 06paboTke CTOUHBIX BOJA C LEMbIo, B TOM YUCIE MUHU-
MarnbHoro obpa3oBaHusA ocafka Kak OTXOAa, MOANEXaLLero yaaneHuto, SBnsoTCcs ycTapes-
wumun. CoBpemeHHbI, sHepropecypcHbiii, noaxoa (OPI) k ounctke (TouHee — obpaboTke)
CTOYHbIX BOA OPUEHTMPYET OTHOCUTBLCA K HEM KaK K NPOLECCY KOHLIEHTPMPOBaHNSA 1 yTUnnaa-
UMM COCTaBNSAIOWMX €€ XMMUYECKUX BELUECTB U 3NEMEHTOB, MMEIOLLMX 3HEPreTUYECKYHO,
yaOOPUTENBHYIO U MHYIO LEHHOCTb, a Takke TEMMOBOW 3HEPruM camux CTOYHbIX BOA [26]
OTOT NOLXOA OCHOBLIBAETCH Kak Ha MOHUMAaHUM KOHEYHOCTU MPUPOAHBLIX PECYPCOB (HEPTD,
docdatbl), Tak U Ha YCTONYMBOM POCTE CTOMMOCTU PeCypCOB, NPOM3OLLEALLIEM B NocnefHue
LBa LecaTuneTus.

C ToukM 3peHna IPI1, yem Gonblue BbIAENEHO U3 CTOYHOW BOAbI €€ COCTaBnSAHOLLMX
(opraHunyeckoe BellecTBO, a3oT, docdop), TeM Gonblie BEWECTB MOXET ObiTb YTUNU3UPO-
BaHO kak Ha camux OC 'CB (ansa nonyveHna SHeprum), Tak u 3a ux npegenamu. B cuny Toro,
YTO Mpouecchl AeHUTpudukaumn n yaanenmna gocdopa HyXKaalTca B OPraHNYECKOM Bellle-
CTBE [ANA CBOEro NpOTEKaHUsi, OHW KOHKYPUPYIOT C 3HEProreHepupyroLwMMn npoueccamm
(npexgpe Bcero, aHaspobHbIM cOpakuMBaHUEM) 3a OpraHUYeckoe BeLecTeo. TexHonoruye-
CKUIA YPOBEHb COBPEMEHHbIX peLleHui, Hanpumep, B EBponelickom Cotose, cenvac oueHu-
BaeTCH B OCHOBHOM MO YPOBHIO 3(O(EKTUBHOCTM MOMYYEHUS 3HEPTMN U3 CTOYHLIX BOA Npw
HEN3MEHHOM (BbICOKOM) YPOBHE OUUCTKM.

OnHako BO3MOXHO U LienecoobpasHo OCYLLECTBNATE HOPMUPOBAHWE (ANsl KPyMNHER-
LUNMX OOBEKTOB U BbilLE) Ha OCHOBE TEXHOMNOMMYECKMNX NMOKa3aTenen KpUTUYECKMX CBOUCTB OT-
XOZ,0B, HENOCPEACTBEHHO BMUSIFOLLMX HA OKPY>KAIOLLIYIO Cpesy.

K atum cBoMCTBam cneayeT OTHECTU:

- CoiepkaHne opraHMYeckoro BeLlecTsa B ocagke (HOpMUPOBaHUE CIIMLLKOM BbICOKO-
ro CofepxaHusi OpraHMYEecKoro BeLLECTBA KaK KpUTepusi HectabunbeHOCTH ocaaka);

- COepXKaHne opraHNYeckoro BeLLecTsa B MecKe;

- COepXKaHne opraHnYeckoro BeLlecTea B 0T6pocax C peLleTok.

ObpasosaHre otxonoB Ha obbektax OC MNCB NonHOCTBH ONpeaenseTca ux nocTyn-
neHnem c MNMCB, a oHo, B cBOKO ouepenb, yecrnosusamm dopmmupoanma MNCB, HaxopawmMmmes

BHE cdepbl BIUSIHUS opraHnsaumu, akennyatupyrowen LICB.
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TpaHcdopMaLmsa NOCTynatoLWmMX 3arpA3HSIOLMX BELECTB NPaKTUYecku OTCYTCTBYET,
3a UCKMNIOYEHNEM OYUCTKM B Bronnato. EgMHCTBEHHBIN npolecc 06paboTkn 0TxonoB 0bes-
BOXVBaHME ocafkoB. Takum obpasom, konudectBo otxopos [MCB no cyxomy BeLyecTBy
HE NOANeXUT HopMUpoBaHuo. HeobxoanMo HOpPMMPOBATL COAEPXKaHNE CyXOro BeLLecTBa B

haKTUYECKOM Macce OTXO40B.

Pasaen 4. OnpegeneHne HaMnNy4wWunx AOCTYNHbIX TEXHONOMUN

4.1 Ocob6eHHOCTU MeTOoaoNnoru onpeaenedusa HAT npumeHUTenbLHO
K nogoTpacnu

BbiazenenHble B pasgene 1 skonorudeckme npobnembl (3agayun) oTpacnuv, € y4yeTom
aHanu3a akTM4eckn NPUMEHsIEMbIX TEXHOMNOMMA, NPOBEAEHHOro B pasgene 2, nogpasie-
NAOTCH Ha cneayoLwye:

1) NpumerunTensHo k OC I'CB:

a) B 06racTi NognNpoLEeCccoB OYMCTKU CTOYHBIX BOA!
- OYMCTKA CTOYHbIX BOA OT OPraHMYecKMX 3arps3HeHUn, COefMHEHMI asoTa, Co-
eanHeHunn docdopa;
- 06es3apaxrBaHne OYMLLEHHBIX BOA,.
6) B o6GnacTtu nognpoueccos o6paboTkM 0CafakoB CTOMHbIX BOA C LIENb Monyqe-
HMA NoBo4YHON NpoaykuuK (Brorasa, opraHM4eckoro yaoGpeHns, NoYBOrpyHTa, pekynbTUBaH-
Ta UT.MN.), UIN NPAKTUYECKN HEOMACHOro MMM MasoonacHoro OTXoAa, NpeAHasHaYeHHOro
AN pasMeLLeHns B OKpYXatoLLel cpeae:
- onTUMarnbsHas crabunu3auus 0Ccagkos;
- 3HeproreHepaums Ha 6a3e opraHM4eckoro BeELECTBa 0CaAKoB;
- COKpaLLEeHNE Macchl OCaaKoB,
- o6es3apakueaHne ocafKkoB.

Kak nokasaHo B pasgenax 2-3, B cdepe o6paboTku ocagka 4acTe OyHKLMIA NOAMNpPO-
LieccoB MOXeT nepecekaTtbesi NMMbo coBnaaaThk, YeTkoe pasrpaHNYeHNe X HEBO3MOXHO.

2) NpumenutensHo k OC MCB:

a) B 06nacTv noAnpoLeccoB OYUCTKN CTOYHBIX BOA:
- OYMCTKa CTOUHbIX BOA OT B3BELLEHHbIX BELLECTB M HEPTENPOAYKTOB;
- ouncTka cTouHblx Bog oT BIK, coeauHennii asota n docdopa, obessapaxkm-
BaHVe OYMLLEHHbIX BOA (NMpW NonagaHun B AOKAEBYIO KaHANM3aUmio X03MCTBEHHO-ObITOBBLIX
CTOYHbLIX BOA, NGB0 HeHaanexallem COCTOsiHAN TeppuTopuiA Bogocbopa);

6) B o6nactn nognpoueccoB 06paboTku ocafka: CoKpalLleHne MacChbl 0CaaKoB.
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Onpepenenve HAT npovsBoannOCb C TOUKM 3PEHUS MOMHOTbI PELUEHUs BbilLenepe-
UYMCTEHHBIX 327au.

Bce apyrue akonorMyeckme 3afayu, BO3HMKaLWWeE B CBA3N C 0Opa30BaHNEM CTOYHbIX
BOZ, NOCENEHUN N UX OYUCTKOW, HE MMEIOT Ha HaCTOSLLUA MOMEHT MPaKTUYECKMX PELLEHWUNA.
My nx pelennsa nanoxeHsl B pasaene 7, NoCBAWEHHOM MEPCNEKTUBHBLIM TEXHONOMUSM.

C yyetom npobnem oTpacnu He MeHee BaXkHbIM, YemM onpegenenve camux HAOT, as-
nsetcs onpeaeneHve ux npyuMmeHumocTn. OHo 6asmpyeTcs Ha BYX OCHOBHbIX KPUTEPUSIX:

- MakcMmanbHaa  3KOMOro-skoHommyeckas 3(EEKTMBHOCTb, HanpaBreHHas Ha
npeaoTBpaLLeHNe HepaLMOHanNbHOrO PacXoA0BaHNS MHBECTULIMOHHBIX PECYPCOB;

- KOMBVHUPOBAHHLIN NOAXOA, C YYETOM KaK TEXHONOrMYecknx BoamokHocten Ha OC,
Tak 1 BO3MOXXHOCTEN BOAHOro obbekTa.

OnucaHHada B pasaene 3 cutyauus ¢ passutveM nogotpacnu Tpebyet obecneveHms
MaKCMMarbHOW 3KOMOro-3koHOMUYeckon addpekTmBHOCTW. [Ns AOCTUKEHWUA 3TOrO onpeae-
neHne HAOT HeobGxoaumo oOCyWecTBRATb, B TOM uvcne (cMm. noapasgen 1.8), B yBAske C
OLIEHKOW COCTOsIHMS BOAHOrO oObekTa, Kyaa ocywectBnseTca cbpoc obpabarbiBaemont
cTo4HOM BoAbl. [aHHas yBaska JorkHa obecneunTb NPpMMEHEHne TEXHONOMW, ONTUMansHO
COOTBETCTBYHOLLEN 3KONOrMYECKOMY COCTOSIHMKO BOAHOrO obbekta. Peyb maet umeHHo o6
ornpefeneHnn ypoBHS TEXHOMOMK, @ He pacyeTe KavecTBa CTOYHOM BOAbl, AONyCTUMON K
cBpocy B BoaHbIM 06bekT. MNogpasymeBaeTcs, YTo nMobas NpUMEeHeHHas TEXHOMOrMS A0IPKHa
3KCMMyaTUpoBaThCs B ONTUManbHbIX, YCTOMUMBBLIX YCMOBUSX U MPW YCMELHON peanvaaumum
WUMEET orpaHuyeHHbIN LManasoH nokasaTenemn kayecTsa OUYMCTKN.

BaxHo moHumatb, yto Gonee 95 % BCex CUTyauUMn PEKOHCTPYKLUMM CYLLECTBYHOLLIMX
n cTpouTenscTea HoBbix OC peanunayroTes B CYLLECTBYIOLMX HaceneHHbIX MyHKTax U OTHO-
CATCA K YK€ CyLLECTBYHOLLMM NMOTOKAM CTOYHBIX BOJL U MAcCOBbIM Harpyskam. [ostomy nop
onTUMarnbHbIM (C Y4ETOM COCTOSIHUA BofHoro obvekra) yposHem HAT noppasymesaetcs
TOJIbKO U UCKMIOYUTENBHO pa3yMHOE CHUXKEHME Harpy3ku Ha BogHbIN 06bekT oT gaHHeix OC
B pe3yrbTaTe MUCMonb30BaHMs TEXHOMOMMIA 3TOro YPOBHS, @ TakkKe COXpaHeHWe CyLLEeCTBYO-
LLEro nonoxeHus Ha xopolo pabotatowmx OC, co cocpeaoToYeHNEM MHBECTULIMA Ha XYA4-
wunx obbektax. MpumeHeHre onTuMansHoro yposHs HAOT Hukomm oBpa3om He MOXET 03Ha-
YaTb YBENUYEHWS CYLLECTBYIOLLErO YPOBHS cOpoca 3arps3HEHUN.

MockonbKy 3akoHOAaTENLCTBO MOAPA3yMEBaET NepecMoTp cnpasoyHukos HAOT, ecnm
cUTyauusa B cpefHeM Mo OTPaciv CABWMHETCA B CTOPOHY MOBLILLEHUS] YPOBHSA TEXHOMOMMA 1
rNyBUHBLI OUMCTKK, B Cnegyrolmx peaakumax 6yayT npeaycmoTpeHsl Apyrue, bonee Bbicokve

YPOBHW TEXHOMNOMMIA.
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OcCHOBHbIE TEXHOMOMMK, KOTOPbIE MOryT paccmaTpueartbes kak HOT ana FCB (B Tom
yncne yAOBMNETBOPSIOWME KPUTEPUIO Hanuuus 2 1 Bonee BHeApeHun Ha TeppuTtopun Poc-
cuiickon depepaumn), obecneunBaroT KauecTBO OUUCTKU B Tpex AnanasoHax UMKO:

- Hanmvenblaa sennunHa UNKOym (4,5-7) obecneunBaetcs rpynnor TEXHOMOrMA C
ypaneHvem asota un pocdopa: bHAP, BHAP-A, BHAX®P, BHOBX®, nononHEHHOW AO0YNCT-
KOW;

- UNKOym y atnxxe TexHonorvn, BHA®, BHAP-A, BHAX®, BHABX®, Ho Ge3 fo-
O4YNCTKN, HECKOmNbKo Bonbliue — 7—10. Mpy 3ToM B AaHHO rpynne nokasaTenu TEXHONOMIN ¢
NMPUMEHEHNEM XMMUYECKUX peareHToB HeMHOro nydwe (Ha 0,5 eanHUL), 0a4HAKO OHN UMEIOT
HEKOTOPbIE HeraTUBHLIE NMOCNEACTBUS MO KONMUYECTBY U COCTaBy 0OPasyHOLLErocs 0CagKa,;

-No CBOMM nokasartensam cnepytowas no pocty 3HaveHus UMNKOy, — TexHonorms
BHA, koTopas moxeT ObITb NPUMEHEHa TONbKO B OTCyTCTBUE TpeboBaHui k yaaneHuo ¢oc-
dopa. [ins BoaHbIX 0OBEKTOB, ANS KOTOPLIX NO COOBPaKEHUAM COXPAHEHMA NPOAYKTUBHOCTN
3KOMOrM4eCKOM CUCTEMBI U coxpaHeHusi 6asbl Ans pbIBHOro NpoMmbIcna, MoXeT ObiTb BOCTpe-
BoBaHa TexHOMorus, He NpegycmaTpuBatoLLasn yaaneHus kak docdopa, Tak n asoTa;

- K&K BPEMEHHasi, C y4ETOM Mario 3KOOro-sKOHOMNYECKON 3phEKTUBHOCTU NEPEXO-
[a OT Hee K BbILLEONNCaHHbIM TEXHOMNOrNSM, MOXeT paccmaTpmeaTtecs BHUC[ (npy ycnosum
He npesbieHns UMKOym 15 eanHUL). 3Ta TexHonorma He AomKHa SBNATLCA LIENbo PEKOH-
CTPYKLUN COOPYXXEHWUI, HO AOSIKHA MMETb MPAaBO COXPaHATLCA Ha 7-NEeTHWW Nepuos peanu-
3auum apyruMm o6bekTaMu CBOUX MPOrpamm MoBbILLEHUS 3KONOrMYeCckon adpeKTUBHOCTU.

Takummn 0B6pa3om, BO3MOXHAs BapuaTUBHOCTb YCIOBUIA cOpoca B BOAHbIE 06beKTbI
BbITeKaeT U3 Habopa anpobuMpoBaHHbIX TEXHOMOMMIA (FPYNMN TEXHOMOMMIA), KOTOPbLIMU pacno-
naraet oTpacnb. HecMoTpsi Ha GonbLuoe pa3Hoobpasne MECTHbIX YCIIOBUA B BOLHbIX 06bek-
Tax, BO3MOXHOCTU y4eTa ycrnoBui cbpoca ana obbekToB MPOU3BOAWTENBHOCTBIO CBbILE
20 TbIC. M3/CyT CBOASTCH K YETbIPEM YPOBHSIM 3KONOrM4eckor apdeKTUBHOCTM TEXHOMOMUIA,
KOTOpblE MOTYT ObITb NPUMEHEHBI.

Ansa onTuMr3aumm pacxofoBaHust UHBECTULMIA Ha cosgaHne (pekoHeTpykumo) OC ans
uenen nepexoga nogotpacnun Ha HAT uenecooBpasHO OCyLLECTBNATbL paHXMpOBaHWE BOS-
HbIXx 06bekToB Ansa uenen npumeHenus HOT Tawke B npepenax yeTbipex rpynn (kaTtero-
pvii A-T"). HaseaHusa 1 npeanoxeHus no pasrpaHnyeHnio 06bEeKTOB MO KaTeropusiM npueo-
ASITCS B HACTOSALLEM CrPpaBOYHUKE YCIOBHO.

Kateropusi A. HanGonee oxpaHsieMble nnn Hanbonee ys3BuMble BOAHbIE OOBEKTbI —
rpynna, Tpebytowjas cambix 3pPEKTUBHBIX TEXHOMNOMMW. K faHHOW kaTeropum LomkHbl BbiTb

OTHeCeHb! 0coB0 OxpaHsieMble BOfHbIE OOLEKTbI.
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OTHeceHVe BOAHbIX OOBLEKTOB B 30HE MEXAYHaApPOAHbIX KOHBEHUWI npeanaraeTtcs
Npou3BOAWTL MO pesyrnbTataMm cornocTaeneHus TpebosaHuii, NpeabsABRNgeMbIX MU K cOpo-
cam, ¢ TexHomnorumyeckumu nokasarenamv HAT (cm. pasgen 5). Tak, Hanpumep, XEJNIKOM
[16] HanGonee crporne TpeboBaHUA NPeabABAAET K KOHLUEHTpaumsaM asoTta n pocdopa.

Kareropusi b. OcHoBHas rpynna BogHbIx 0ObEKTOB.

Kateropusi B. Skonoruyecku ycTon4mBblE BOAHbIE 0OBLEKTDI.

Kateropusi I'. O6bekTbl ¢ 0c060 HU3KMM copepxaHveM asoTta u docdopa, fonyckaro-
LWmMe No CooBpaKeHUsIM COXpaHEHUS NMPOAYKTUBHOCTU 3KOCUCTEMbI KaK OCHOBbI ANsi pbIGHOroO
npombicna, nNpyu o6ocHOBaHUW, NMpUMeHeHe Buonormveckon ounctku 6es rnybokoro ynane-
HWA asoTa u pocdopa (yaaneHue B npegenax 30 %).

[10 NpUHATUA HOPMAaTUBHOIO aKTa, OCYLUECTBNSAIOLEro Knaccugukaumio BoAHbIX 06b-
€KTOB MO BbilLieyKasaHHbIM KaTeropusim, BCce BOoAHbIe 00bekTbl (Kpome 0cob0o OxpaHAeMbIX
BOAHbIX 0OBLEKTOB (Y4acTKOB BOAHbLIX OOBEKTOB), a Takke BOAHbLIX OOBEKTOB B 30HE MEXAY-
HapoaHbIX koHBeHUMIA) ans onpeaenexdnsa HAT pomkHel paccmartprBaTbCs kak 0ObeKTbl Ka-
Teropuu b.

[na MeHbLNX pacxofoB CTOYHbIX Bog (MeHee 20 Tbic. M3/CyT) B CBA3M C MX MEHbLUEN
3KOMOMMYECKOW OMacHOCTLIO, a Takke C YCNOBUAMWU NPUMEHeHUs TexHonorui BoiGop HAOT
pacLUMpeH, ¢ oTHeceHneM k HUM TexHonornn BO, BH, TexHonorn ectecTseHHON N PU3NKO-
XUMUHECKON OUUCTKW.

OcHOBHble TEXHOMOMMK, KOTOpble MOryT paccmartpusarbes kak HOT ans MCB (B Tom
yMcre yaoBReTBOpsiOLME KpuTeputo 2 1 Gonee BHeapeHun), obecneuvBalroT KavecTBo
oumcTku B Tpex amnanasoHax UMKOrm:

- HanmeHbluaa BenuunHa UMKOym, (Ao 3,5) obBecneuvnBaeTca rpynnoi TEXHOMOrvin,
WUMEIOLLMX B CBOEM COCTaBe y3es LOOYMCTKM Ha ABYXCTyneH4aTblX hunsTpax (Gunbtpel AN
rnyGokoro yganeHus B3secu 1 COPOLMOHHbIE (PUNLTPLI). ITU AOPOrocTosILLME B CO3AAHUN U
3KCMyaTauum TEXHOMOMMN A0STKHBI MPUMEHSTLCS NPy cOpocax B BOLHbIE 00beKTbI A,

- Bbiwe UMKOyrm ¥ TOHKOCNOMHBIX OTCTOMHMKOB, (ONOTALUMOHHBLIX U FaBUOHHBLIX COOpY-
YKEHWI, LOMOMHEHHbIX BroTexHonormyeckuMmn nognpoueccammn nvbo Mcnonb3oBaHMeM pea-
reHTHoW oBpaboTku, nNMbo coopyxeHnemM koanecueHTHon o4ncTkn (UMKOym Ao 7). 3Tn Tex-
HonorvM crnegyeT NpUMeHATb Npn copocax B BoAHble 06bekThl rpynnbl B;

- HECKOSBKO XyALlee Ka4eCTBO OYMCTKU oBecrnevmBaeTcsl Y TOHKOCIIOMHbIX OTCTOMHM-
koB 6e3 npumeHeHus Buonorndeckor goounctkm (UMKOym Ao 12). 3ty TexHonoruo cnegyet

NPUMeHsTb Npun cbpocax B BogHblE 06bekThI rpynbl B;
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- NPYAbI-OTCTOMHWKM, KAMEPHBIE M LUMTOBLIE COOPYXKEHUSI 0GECNeUMBaIOT CyLLIECTBEH-
HO XyZLLYIO OUYMCTKY U MOTYT NPUMEHSITLCA TOMLKO 4511 0GbekToB Kateropuu [T nubo Kak Bpe-

MeHHbIe (kpome 06LeKToB kaTeropum A).

4.2 AHanu3 TexXHONOrMM Kak BO3MOXHbIX HOT Ana o4uCcTKu

ropoACKUX CTOUYHbIX BOA4

Hwke onmcaHbl TEXHONOTMK, UCMONb3YeMble ANA PeLUeHNsT YKas3aHHbIX 3KOMOrMYECKUX
3aay 1 oKasblBaloWMe HEnocpeaCTBEHHOe BO3AENCTBME Ha OKPYXKaloWY0 Cpeay, B COOT-
BETCTBUM C NepeYHeM TEXHOMOMWIA, ykasaHHbIX B pasgene 2. Kpome ofLuero onucaHus, npo-
BeAeHa OLeHKa TEXHOMOMI NO CTENeHN BO3AEUCTBMA Ha APYrNe KOMMOHEHTbI OKpyKatoLLien
cpeabl 1 notpebneHnst pecypco. OueHeHb! YCNOoBUSA NPYMEHEHUSI TEXHOMOTWIA 1 hakTopsl,

BInALWME Ha UX peanu3audnto.

4.2.1.1 QunCTKa CTOYHbIX BOA OT OPraHN4YeCKUX 3arpsa3HeHuin, CoeAUHEHUN

asorta u ocdopa

Ha nogaensioweM yncne obbekToB, nognagatomx nop obssartenbHoe BHeapeHWne
HAT, ans pelweHns aaHHOW NpobnemMsl B COCTaBe NpoLEecca OYUCTKA CTOYHbIX BOA UCMONb-
3yeTcs noanpouecc BUONOrMUYEcKor OYMUCTKU B a3pOTEHKaxX, C UCMONb30BaHWEM B Ka4ecTBe
LOOUNCTKM PUNBTPOB PasNUYHBLIX KOHCTPYKLMA, MO0 6e3 4O0UNCTKN.

Kaxxablh N3 HWKEOMNMMCAHHBIX BapWUaHTOB TEXHONMOMMIA B1MONorMyeckon OUMUCTKU BKIIHO-
YyaeT B cebs Lenbin pag TEXHOMNOMMIA, U3BECTHLIX MOA MHAUBUAYaNbHLIMU Ha3saHuamu. Mpu-
BEAEHHOE OMnMcaHWe 3aTparvBaeT OCHOBHbIE XapaKTEepPUCTVKM 3TUX rpynn TEXHOMOrMNn, o6-

e ana HMX Bcex, He yrﬂy6ﬂ‘r’|ﬂCb B OTnnuna Mexxay AaHHbIMU TEXHONOMMAMN.

4.2.1.2 BuonornyeckKasi OUMCTKa OT OPraHM4YeCKnX 3arpsa3HeHun, COeANHEHUN

asorta m doccopa
4.2.1.2.1 buonoruyeckasli OUMCTKa B a3pPOTEHKaxX

Bce xapakrepuctukm ans G1Uonormyeckorn OUYMCTKN B a3POTEHKaX HWXKE OnncaHbl Npu-
MEHUTENBHO K MINOpPasAeneHnio BO BTOPUYHbLIX OTCTOMHMKaX. LLnpoko npumeHsembie 3a py-
BexoM LpKnnyeckue peakTopsl (Taikke nasBecTHeble kak SBR) oTnuuarotca ot cuctemsl aspo-
TEHK-OTCTOMHUK UL KOHCTPYKTUBHBLIMA OCOBEHHOCTSIMU UCMONHEHUS U Gonee LWnMpokumMun
BO3MOXHOCTSAMW aBToMartmsaumm npouecca. OfHaKO UX NPUMEHEHME MPUHUMNUANLHO

HE MEHSIET HN IKONOMMYECKMX, HU CTOUMOCTHbIX NMokasaTenen nognpouecca Buonornyeckon
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ounctkm [CB, nostoMy UuMKNMYecKMe peakTopbl OTAENbHO B JAaHHOM  CrpaBOYHMKE
He paccMaTprBatoTCS.

Wcnonb3oBaHne MemMBpaHHOro WUNopasfeneHns CyLLECTBEHHO yrnyullaeT 3HayYeHus
psaa TeXHONOorn4yeckux nokasartenen (Bs3BelweHHble Bewlectea, BlKs), a Takke noebiwaeT
Ha[EXHOCTb AOCTVKEHUS MWHUMAIbHBIX 3HAYeHWA APYrvxX MokasaTenemn, npexne BCero,
docdopa dpocdatos n asota HUTpUTOB. OAHAKO, TEXHMYeckasa pabovas rpynna npu paspa-
BoTke cnpaBo4YHMKaA He cMorfa nonyymMTb AOCTOBEPHbIX AaHHbIX MO MEeCTOHaxXOXAEeHUH B
Poccum 1 pesynbtatam akennyatumm OC, Mcnonb3ayowmx MeMOpaHHOe unopasgaeneHne npu
OYUCTKE CTOYHLIX BOA noceneHui. Mostomy membpaHHoe unopasgeneHve (B CocTaBe MeM-
OpaHHbIX BmopeakTopoB) Kak otaensHas HAT B paHHOM paspene He paccMaTpuBarnoch.
AHanormyHas cutyaums ¢ pnoTaumMoHHbIM unopasgeneHnem. CornacHo NpUHLMMY TEXHOSOo-
r4yeckoro HopMmpoBaHnA, BCe TeXHONOIMK1, KOTOpbIe cnocobHbl obecnevnTb nokasarenu, He

npesbiwarome nokasarenn HAT, Tawke otHocsaTea k HAT.

4.2.1.2.1.1 Bnonornyeckas o4MCTKa B a3pOTEHKax OT OPraHN4YeCKUX BewecTs

ObLiee TexHMYeCcKkoe onucaHue

Tarke n3BecTHa kak nonHasi Buonorudeckan ouncTka, TpaguumoHHasa Buonornyeckas
ounctka. [lanee cokpatyeHHo nmeHyetca BO. OcyllecTBnaeTcs B COOPYKEHUSX, Kak NpaBu-
110, NPSIMOYrorbHOW (hOpPMbI, KyAa MOCTYyNaeT CTOMHas BoAa U BO3BPAaTHbIN akTUBHBIA U, OT-
LENAEMbIA B COOPYXEHMAX MNooTaeneHus. Onsa nogaepxaHna GUOXMMUYECKOro npouecca
OKVCINEHNSI aspOTEHKM adpUPYHOTCHA C MOMOLLBIO CaMbiX PasHOOOpasHbIX NHEBMATUYECKNX,
MEXaHWNYECKMX U TMAPaBNNYECKUX cUcTeM. B pesynbrarte npoueccos aspaummn npomcxoant
pacTBOpeHVE B UITOBOW CMECU KUCIIoOpoAa BO3ayxa 1 ero NoTpebneHne MnkpoopraHamamm
una. B pesynbTare TEXHOMOrMYecKoro npoLecca Npomucxoaut copbumns Ha une n OKUCNeHne
(nonHoe NGO YacTUYHOE) OpraHNYECKUX 3arpA3HEHUN, Kak PacTBOPEHHbIX, Tak U B3BELLEH-
HbIx. OKMCNAeMble OpraHNYecKMe CoeauHEHUA TPaHCOPMUPYIOTCS B YINEKUCNOTY U BOAY.
B pesynbTare NUTaHMA U AeneHus MUKPOOPraHM3MoB akTUBHOMO MNa, a Takke copbuum nmm
3arpasHALWNX BEWECTB, NPOUCXOAUT NMPUPOCT akTUBHOO 1na.

B nogaensowem 60nbLUMHCTBE NPUMEHEHUI NPEaYCMOTPEHa pereHepauus Bo3Bpar-
HOro akTUBHOrO una (ero aspauusa 6e3 nogayn CTOMHON BOAbI), C BO3MOXHOCTBIO U3MEHEHUS
COOTHOLLEHMA 06BEMOB pereHepaTopoB N COBCTBEHHO a3POTEHKOB.

Mpn obecneveHnn pacTBOPEHUS AOCTAaTOMHOIO KONMYECTBA BO3AyXa U HanMuMu A0-
CTaToOMHOrO BpeMeHWn npebbiBaHMA B aspoTEeHKax PasBUBAOTCA Takke AOMONHUTENbHbIE

npoLecchl BUONOMUYECKOro OKUCTIEHNSI aMMOHUIAHOMO a30Ta — HUTPUMMKALMS.
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I'Igemmygecnaa anda OKgymarogeﬁ cpeabl

B HacTosiwee Bpems saBnsetcs 6azoBbiM MeTogoM ouncTku TCB, nossonas yaanats
opraHnyeckue 3arpsasHeHus ¢ adpdekTMBHOCTLIO A0 95 % — 97 % — po 8-15 mr/n no co-
AepKaHuio B3BeLeHHbIx Bewects u blKs.

Hapsgy ¢ yaaneHvem opraHM4ecknx sarpssHeHun, onpegensiembix no bIKs, yananser,
Bnarogaps OUsNKO-XMMNYECKUM B3aNMOAENCTBUAM, 3HAYUTENBHYIO YacTb TSKENbIX MeTarn-
nos. TaKke OKUCNSET MHOMME Cneumduyeckne TEXHOreHHbIe 3arpssHUTenW, Takue, Kak
HedTenpoaykTbl, CMAB, a Takke cepoBoaopoa.

YacTuuHo (B konudecTBax, HeoBXxoAMMbIX AMS NPUPOCTa aKTUBHOMO MUna) NPOUCXOAUT
yaaneHue (nornoLweHne) coeanHeHnn asota n ocdopa.

HecnocoBHocTs TexHomnoruu ypansTe asoT U hocdop OAHO3HAYHO OTHOCUT ee K
yCcTapeBLWmnM. TEXHONOrns MOXeT paccmaTtpusartbes kak HAT toneko ana OC ¢ ceepxmanon
NPOV3BOANTENBHOCTEIO, KaK OKa3bIBaOLMX Manoe HeratmBHOE BO3LENCTBUE, N HYyKAAKOLMX-

Cs1 B NMPOCTbIX U 3ODEKTUBHBIX METOAAX.

MexcpenoBble BO34ENCTBUS

3HaunTenbHas YacTb OpraHMYecKMX COeQUHEHNIA HE OKUCTISIETCS, @ TpaHCHOpMUpPyeT-
CA B MPVPOCT aKTMBHOrO WNa, yBENMUYMBAs €ro KOHLEeHTpaumio B coopyxeHun. CooTeeT-
CTBEHHO, HEOOXOAUMO BbIBOAUTL U3ObLITOYHBIA @KTUBHBIM UM (NOCNE COOPYXEHWUA UnooTae-
neHus), obpabaTtbiBaTb €ro N pasMeLlaTb B OKpYXarolwen cpeae.

OcoBeHHOCTBI0 TEXHOMOTMN SBISIETCS BbICOKask SHEProeMKOCTb MpoLlecca pacTeope-
HWUA KUCropoZa Bo3ayxa B aspoTeHKke. JHeprus noTpebnseTcs B BUAE SMEKTPOIHEPrn w
He MOXET ObITb peKyrepvpoBaHa.

BO3MOXHbI 3MMCCUN NETYUMX BELLECTB B BO3AYLUHYIO CPefly, OAHAKO 3a CYET Hanmuusi
pacTBOPEHHOIO KUCINOpOAa BO BCEM 0OBLEME COOPYXKEHUS BblAENeHWe BOCCTaHOBMEHHbIX

coeaunHeHun cepbl 1 JXKK HeBenvko.
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MpumeHuMocTb

Be3 HeraTMBHOro BO3[1€MCTBMSA Ha OKPYKAIOLLYIO CPeay No COBPEMEHHbIM TpeboBaHu-
AM MeTOo[ NPUMEHUM TOIMbKO B ABYX Cnyvaax: Ha cBepxXmMarnbiX O4YUCTHBLIX COOPYXeHUAX, Npu
UCMonb30BaHUW NpegeapuTensHoro, Nbo nocnegytowero yaaneHns docgopa ¢ NOMOLLLIO
peareHToB, a Takke MOCMNEeAYyOWEro yaaneHna CoOeauUHEHU asoTa C UCNOMNb3OBaHNEM A0-
NONHUTENBHOIO UCTOYHUKA OpraHuKn AN npouecca aeHuTpudunkauum (B8 Poccum nocnegHee

HE NPUMEeHsEeTCs).

PakTopbl, BAMAOLLME HA BOSMOXHOCTD peanusaunun

OavH 13 Hambornee npocTbix MeTogoB oumcTkn FCB, He Tpebytowmii Ans ceoen pea-
NM3aLmmn CrnoXxHoro obopyaoBaHUs U CPeCTB aBTOMAaTUKK.

MoTpebHocTb B Nnowaam Ans MeToa CpeaHss.

Mpv Hanmuum B GaccerHe BOAOOTBEAEHUSA MOLLHbIX WCTOYHWKOB HeperynsipHom
Harpyskum nubo 3annoBbix COPOCOB OPraHUYecKUx 3arpA3HEHVWN (NULLEBbIE, XUMMUYECKUE,
HedpTEXMMUYECKME NPELNPUATUA), NPUBOASALLUX K YBEMUYEHUIO HArpyski Mo OpraHU4YeCcKUM
3arpsisHeHnam bonee yeM Ha 50 %, BO3MOXHA XPOHUYECKN HecTabunbHas paboTta metoaa ¢
yxyalleHvem kadyectsa oumctkn no BlKs go 2040 mr/n v HeraTMeHbIM BAMAHWEM Ha COOpPY-
XEHUS NOOTAENEHUS.

Ha psge 06beKTOB TEXHONOMNS NPUMEHSAETCA C UCMONb30BaHUEM 3arpy304HOro Marte-
pvana anst ummobunusayum GuoMaccsl B aspoTeHKax.

Mpun ncnonb3oBaHWU 3arpy304HOrO Martepuana oH MOXET ObiTb pasmelleH B COOpy-
KEHUM CRefyoWmMMN OCHOBHBIMU cnocobamu: B Buie camoHecywmx 6Griokoe (Henocpep-
CTBEHHO Ha aHuwe Nubo Ha NoAfAepKMBaIOLLMX Kapkacax), B BUAe NOMOTHULY, BOFOKHUCTLIX
mMaTepuanos 1 T. N., pasMeLLaeMbIX Ha Kapkacax, B BUAE NnasatoLen 3arpyskiu.

Takon BapnaHT Gonee cTabuneH B yCNOBUSX 3asnoBbiX COPOCOB 3arpsAsHAIOLLMX Be-
LLIECTB, NO3BONSIET NOBLICUTL NPON3BOAUTENBHOCTL COOPYXEHUN.

HepocraTkamm SBNAIOTCH CyLWECTBEHHbIE KanuTanbHbIe BNOXEHUst Ha npuobpeTeHue
3arpy3oqHOro Marepuana m ero pasmelleHne B aspoTeHKe, a Takke CNOXHOCTU C ero pere-
Hepauuen (M3BeCTHbI Cryyaun obpyLIeHns Noga BeCOM BGUONMEHKN HEAOCTATOYHO NPOYHON 3a-
rpy3ku). Ucnonb3oBaHwne 3arpysku, KpoMe NNOCKOCTHOW (Kak B adpOTEHKe, TaK 1 B 3aTONJEH-

HbIX BuodmneTpax), TPebyeT TLAaTeNbHOrO NPOLEXMBAHUS CTOYHbLIX BOA.

PedepeHLI-06bekTbl

Mopasnsitowee 6onblumHeTBo Bcex OC MCB B cTpaHe.
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4.2.1.2.1.2 Bnonornyeckas ouMcTKa B a3poTeHKax OT OPraHNYeCK1X BelLeCTB U

aMMOHMUIMHOrOo a3oTa

ObLiee TexHM4eckoe onucaHne

UcTopudeckoe HasBaHWe mpouecca — MpoASIeHHOe okucneHve. Ans oTnmuma Bcewn
rpynnbl NPOLECCOB GMOMOrMYECKON OYUCTKM, MCMONb3YIOWMX HUTPUMKALMIO, OT MOMHOW
BMONOMMYECKON OYUCTKM (KINacCUYeCKOr TEXHOMOMMN) B HACTOSILLEM CMPAaBOYHMKE OHW UME-
HylOTCSi Kak npouecchl rnybokon Guonornyeckon o4McTkn. Janee mo TekcTy cokpaleHHO
nmeHyeTtcst BH.

KOHCTPYKTMBHOE WCMOMHEHNE U [ABWXKEHME TEXHOMOIMYECKMX MOTOKOB aHamnorn4Ho
MONHON BMONOTMYECKON OYMCTKE. FABMAETCS COMETAHMEM B OLHOM COOPYXXEHUN [BYX MUKPO-
Buonornyecknx NpPoLLEeCccoB:

- a3poBHoe OKMCIEHNE OPraHNYECcKNX 3arpsi3HEHUIA PACTBOPEHHbLIM KMCIOPOLOM,

- adpobHOEe OKMCNEHME aMMOHUIAHOMO a30Ta [0 HUTPATOB (HUTPUMKALIMA) N HUTPUTOB.

Mpouecc HUTpUUKaLMN Pa3BMBAETCA Kak NPOJOIPKEHWE MOMHOW Buonormyeckon
OYUCTKW, B TOM YMCle CaMOMPOU3BOMBLHO, NPY HEOBGXOAMMOM YBENMYEHUN BpeMEHN npebbi-
BaHWs1 CTOYHOWM BOAbI B a3pOTEHKaxX (B TOM UMCnEe NMpu OTKase OT pereHepaumn Bo3BpaTHOro
una v 3aaencTBoBaHUN STUX 0OBLEMOB AN OYUCTKM CTOYHOW BOAbI) M AOCTATOMHOM KOnuYe-
CTBE PaCTBOPEHHOIO kUcrnopoaa (He MeHee 1 Mr/n B Tex 30Hax, rae NpouUcXoauT HUTpuUdn-
kauvs). B nogaensowiemM 60bLUMHCTBE CUTYaLMIA AaHHBIN npouecc He 6bin NpeaycMoTpeH
MPOEKTOM, a pasBUIICS MO ONMUCaHHBIM MPUYMHaM.

HecMoTps Ha BHELLHIOW UAEHTUYMHOCTL C NOMNHOM BUOMNOrMYeckom O4MCTKON, npouece
HUTpcukauum NCB cylecTBeHHO oTnunyaeTcs oT Hee. [na ero adeKTMBHOro NpoTekaHna
HeobxoaMMO noafepaHve 3a4aHHOro MMHMMAaNbLHOrO Bo3pacTa una (B8 TepMmuHonorim [27]).
[Mpn CHYWKEHWUM HWXKE STOW BENUYMUHBI NMPOLIECC HUTPUPUKALMN HAPYLLAETCH U 3aTeM MpaKkTu-
YecKu NpekpaLlaeTcs.

Bricokoe noTtpebneHve kucnopoga Ha HUTPUGDMKALMIO CYLLLECTBEHHO YyBenuumMeaeT
HeoOXoAMMBIA pacxo BO3ayxa, KOTopbI HeO6X0ANMO nofaBarb Ha a3poTeHK — A0 50 % —
100 %. Ecnu atoT pacxop He OyaeT nopaeatbes, npouecc HUTpudmkaumm 6yaet nponcxo-
AWTb NLLBb YacTUYHO, Aaxe Npu Heobxoanmom BospacTe mna. U, HaobopoT, npu HapyLueHun
BO3pacTa una gaxke npu HeobxoaMMOM pacxoge BO3fyxa npouecc He Byaer npovucxoanTb
3apdeKTMBHO.

Mockonbky npoLecc HUTpUdMKaLMM NPUBOANT K BbIAENEHWIO B BOAY MOHOB BOAOPOAA,
TO NpU HepocTaToyHoW BydepHOCTM CTOYHOW BOABI BO3MOXHO CHWKeHne pH 1, B CBOK oye-

penb, MHIMBMpPOBaHWe npouecca HATPUUKaLK.
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I'IgemmygeCTBa Aanda OKQ!KBIOQGI‘;I cpenbl

Mos3gonseT ypanATb OpraHuM4eckue 3arpasHeHus ¢ 3dekTUBHOCTBIO A0 96 % —
98 % — po 5-8 mr/n.

MNossonseT NepeBoAUTL COEAMHEHUS a30Ta 13 Bonee TOKCUYHOK DOPMbI (aMMOHUIA-
HblI a30T) B MEHEE TOKCUMYHYIO (HUTPAaTHbIA a30T). A30T HUTPAToB, B OTNIMYME OT aMMOHUNA-
HOro a3oTa, He NoTpebrisieT KMCNopoaa B BOAHBLIX 06bekTax, T. €. He OKasbiBaeT HeraTUBHOIO
BIVSHAS OAVH U3 BEXKHEWLLMX TEXHOJSIOTMYECKMX NapameTpoB — KOHLEHTPaLuIo pacTBOpeH-
Horo kucnopoga. bonee Toro, B 3arpAsHeHHbIX BOAHbLIX OOBEKTaX a30T HUTPaTtoB MOXET
CNY>XWTb WCTOYHUKOM CBSI3aHHOIO Kucropoga ANs NPOTEKaHWA NPOLECCOB CaMOOYMLLIEHUA
nytem aeHuTpudukaymm. OctatoyHas KOHUEeHTpauusi aMMOHUMHOIO a30Ta MOXET COCTaB-
nare 0,3-1,0 mr/n.

TeopeTnyeckn NpoLecc NPOANEHHOMO OKMUCIEHUs He obecrneYnBaeT yaaneHns asora
ceepx 20 % — 35 %, noTpebnsaemMbIx Ha NPUPOCT UNa, T. €. B 3HAYATENBHOM CTEMNEHN OCTaB-
nset 6e3 NsMeHeHNs1 HeraTMBHOE BMUSIHWE a30Ta B BMAE 3BTpOdUKaLMM BOAHbIX OOHLEKTOB.
OpHako Ha npakTvke Ha 3HaquTernbHOW 4Yactm obbekToB (CM. pasgen 3) OTMEeuYeHo Cyluie-
cTBeHHOe ypaneHune asorta Ha OC, pabotatowmx no TexHonormm BH — po 60 %, ¢ nonyde-
Huem obuero asota B npegenax 15 mr/n. 3ta TexHonorna HasgaHa BHYC[ — rnybokasn
Buonoruyeckas o4McTKa ¢ HATpUUKaLMEN N YACTUYHOW CUMYNBLTaHHOW AeHUTPUdUKaUmEN.

3a cuyeT HenmonHOro OKWUCMEHWSI MOTYT MPUCYTCTBOBATL MOBbILLEHHbIE KOHLEHTpAaLK
asoTta HuTpuToB — Ha yposHe 0,1-0,5 mr/n.

3a cueT OonbLUEro BpeMeHW KOHTakTa 3arpsa3HeHU ¢ unom obecrneynBaeT Makcu-
ManbHo rnybokoe yaaneHvue opraHuU4eckux 3arpssHeHui, onpegensiembix no blKs (no 2-
3 Mr/n) n cneumdrYecknx TeXHOreHHbIX BellecTs (HedTenpoaykTel, CMAB, deHonkl), a Tak-
e cepoBoaopoa.

Bce ocTtanbHbie mpevMyllecTBa ANs OKPYXawwen cpedbl TOXAECTBEHHbI MONHON
B1ONorMYecKon o4MCTKe.

Jkonornyeckmne npevMmyLLEeECTBa O4HO3HAYHO CBUAETENBCTBYIOT B NOMb3Y NPUMEHEHWS
[L@HHOW TEeXHOMOrMM Kak BpeMeHHOW mepbl A0 pekoHcTpykumm OC c¢ BHeppeHuem HAOT.
He pexomeHpyeTca Kak TeXHOMOrnsi, KoTopas AOMMKHa BHEAPSATLCA MyTEM PEKOHCTPYKLMU
adpOTEHKOB, KPOME CUTYaLWi, B KOTOPLIX yAaneHue asoTa HeLenecoobpasHo ¢ pbiboxoasii-
CTBEHHOW TOYKWU 3pPEHWS, @ Takke NpU NPeabsBeHu COOTBETCTBYHOLWMX TpebosaHuii no-
TpebuTenem npu UCMONb30BaHUN CTOYHBIX BOA ANA OPOLLEHUS. B ocTanbHbIX cuTyaumax ans
pekoHCcTpykumm OC HaumHas ¢ Hebonblmnx cneayeT ucnonb3oBaTh Gonee 3KoNorM4ecku

apdeKTMBHBIE TEXHOMOMUN.

182



Ha manbix OC TexHonormsa MoxeT paccmaTtpusatbes kak HAOT, yunuTbiBas ux He3Haun-
TenbHbIA BKNag B 3arps3HEHe BOAHbLIX OOBEKTOB 1 He CTOMb CyLECTBEHHOE BnnsiHUe dak-

TOpa 3HepronoTpedneHus.

MexcpeioBble BO3AENCTBUS

OcoB6eHHOCTLIO TEXHOMOMUN OTHOCUTENBHO NOMHOM OMONOrMYECKON OYUCTKU ABNSAETCA
Hanbornee BbiCOKasi 3HEPrOEMKOCTb MPOLecca PacTBOPEHNUA KACNOPOAa BO34yXa B adpOTeH-
Ke. OHeprus noTpebrisieTcss B BuAe SMEeKTPOSHeprMM M B pamMKax AaHHOro npouecca

He MOXeT ObITb peKyrneprpoBaHa.

MpumeHumocTb

Be3 HeratMBHOrO BO3[EWCTBUS Ha OKPYXaloLyto Cpeay Mo COoeauHEHWsSM a3oTa U
docdopa MeETOA NMPUMEHUM B CNEAYIOWMNX YCNOBUSAX:

- Ha cBepxmanbix — Hebonbwmnx OC, B 3aBUCUMOCTU OT KaTeropum BOAHOrO 06beKkTa;

- kak BpemeHHbIn npouecc Ha OC, obecneuvmBarowmx UMKOm He Gonee 15 (kpome
KkaTeropum BoaHbIx 06bEKTOB A — Hanbonee oxpaHAeMble U yS3BUMbIE);

- NP1 npoBeaeHN nocneaywwero yaaneHna HATparoBs ¢ Cnonb3oBaHWeM A0NOSTHU-
TENbHOrO WMCTOYMHUKA OpraHvkM AnA npouecca AeHuTpudukauum, 4to dopMupyeT cylie-
CTBEHHbIE LOMOMHUTENbHbIE (PUHAHCOBLIE 3aTpaThl U SKOJNOTUYECKYIO Harpysky B Buge Nno-
TpebneHnss peareHTOB W yBENMUYEHWs] KONMYECTBA TBepAblx oTxoaos (B Poccun
He NPUMEHSETCS);

- NPV NCMoMNbL30BaHUW NpeaBapuTensHoro Nbo nocnegytowero yaaneHus gpocdopa ¢

MOMOLLBH pEeareHToB.

¢aKTOQbI BAMAKOLLIME HA BOSMOXXHOCTb peanun3aunmn

Hapsgy c nonHoi 61onorMyeckon O4MCTKOW, OAWMH M3 Hambonee MpoCTbiX METOAO0B
OYMCTKM KOMMYHarbHbIx CB, He Tpebyrowmii Ansa cBOeN peanusaummn CnoxHoro obopynosa-
HWS 1 CPELCTB aBTOMaTUKM.

MoxeT 6bITb peanM3oBaH Ha CyLLECTBYHOLLMX COOPYXeHUsX 6e3 pekoHCTPyKuuK, npu
Harpyake Ha HUX He Bbille 2/3 OT MPOEKTHOW M AOCTaTOMHOW MOLLHOCTU a3pauyoHHOW cu-
CTeMbI.

Bbicokas (Havboree BbiCcOKasi M3 BCEX TEXHONOMMA GMONOMMYECKON OYMCTKM) NOTPED-
HOCTb B 3MIEKTPO3HEPIMM MPW OTCYTCTBMW YAaneHusa asorta genaeTt TexHormormio BH, kak
BHOBb BHEPAEMOro npowecca, 3KoHoOMUYeckn manosddekTneHon. PaumoHansHee ncnonbs-
3oBatb TexHonorum BHA. TexHonorus BH, kak npaBuno, peanusoBaHa no akTy, Kak cnea-

CTBME HU3KOW Harpyskun Ha coopyxeHns BO, npy AocTaTouHon aspauymu.
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MoTpeBHOCTL B NnoLwaan Ang MetTofa — noBbilLeHHas (No cpasHeHuto ¢ BO).

Mpn Hanmmymm B GaccenHe KaHaNW30BaHWsSi MOLLUHbIX WCTOYHWUKOB HeperynsipHom
Harpyskv, nmbo 3annoBbix COPOCOB OPraHWYECKUX 3arps3HeHUA (MULLEBble, XUMUYECKUE,
HeMTEXVMUYECKNE NPEANPUATUS), MPUBOAALLMX K YBEMMYEHMIO Harpy3kn Mo OopraHUYecKMm
3arpsAsHeHuAM bonee, Yem Ha S50 %, BO3MOXHA XpOHUYeCKkN HecTabunbHas paboTta meTtoaa ¢
yxyaLwenvem kadectsa oumcTkm rno BlMKs no 20—40 Mr/n n HeraTMBHbLIM BIMSHUEM Ha COOpPY-
XeHus unootaeneHus. Mpu cbpoce onpefeneHHbIX TOKCUKAHTOB, a Takke B peaynbTare ne-
pepLIBOB B Mojade anekTposHeprum Bonee yem Ha 154 BO3MOXHO yXyAlLeHWe npouecca
HUTpUdUKaLMK.

AHanorMyHo TEXHONOrMM MONHOM BMONOrMYECKON OYUCTKN HaxXOAWT NMPUMEHEHWE On-
LUMs NPYMEHEHNs 3arpy304HOro Marepuana ans ummoobunusaunmn 61Momaccel B aspoTeHKax,
nosbiLaroLas crabuneHoOCTb NpoLecca.

Ero xapaktepuctuku aHanoruqHel. [ns peanusaumu B ycnosusix HUTpUdUKaumm cy-
LLIECTBEHHO, YTO HeadbeKTUBHasA pereHepaumsa 3arpysky NpMBOAUT K Nepuogudeckum cbpo-
cam OTMepLuer BGUONNeHKU U BTOPUYHOMY 3arpsi3HEHUIO aMMOHWMHBIM a30TOM, YTO Cylle-

CTBEHHO CHWXKaeT 3ahPeKTUBHOCTL Npouecca.

PedepeHu-06bekTbl

Okono 30 % coopyxeHuin NonHoM B1onorMyeckon ouncTkM B Poccumn B cuny crnoxue-

Lnxcsa oBCToATENLCTB paboTatoT No JaHHON TEXHONOMMN.

4.2.1.2.1.3 Buonornyeckasa ouMcTKa B a3pOTEHKaX OT OPraHN4YeCKUX BeLecTB U
asora

OfbLLee TEXHUYECKOE onncaHme

Ha npaktnke peanusoBaHa C MOMOLbIO MPOLECCOB  OUOMOTMYECKON  HUTPU—
LeHuTpudukaumn (ganee nmenyetca BHI). MNpuveHsemMble TeXHOMOrnYeckne cxembl Mpu-

BefeHbl Ha pUCyHke 4.1.

184



HuTtpucbnymposaHrHslit
peuukn

WN36bITOUHBI
wn

a) MoaudrumpoBaHHbIin npouecc Jlyazaka-3T1TuHrepa (M/19), Takke HasbiBaeMbIi

NpeaBK/IYEHHON AeHUTpuUdnKaumen

CrouHble
BO/bI

6) CTyneHuyaTasi HATPU-AeHUTPUdMKALMS (MOTYT UCNOMb30BAaTLCA 2 UM 3 CTYMNEHU C

yepenoBaHNMEM aHOKCMAHOW M a3pOBHOI 30H)

16K|‘ B 2V|B$

1 — nepBUYHbIA OTCTOMHNK;

2 — 6uopeakTop;

3 — BTOPWYHbI OTCTOMHUK;

a— nocTynawwasi CTo4Haa BOAa;

6 — oCBeT/IeHHasA CTO4YHasA BOAg;

B — BO3BpaTHbIA U,

I — OYMLLIEHHasA CTOYHasA BOAa;

0 — peareHT (JleCl3);

3alUTpUXoOBaHHasA 4YacTb — 30Ha NepPeEMEHHON aspaumm

B) «KapycenbHas» HUTpU-geHuTpudrkauus. Ha npumepe 4eMOHCTPALMOHHON NNHUN
Ha KypbsiHoBCkMx OC (MockBa), 1995-1998 rogbl, 40 Tbic. M3/cyT
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1— 30Ha cumysibTaHHOTO npouecca (KoHueHTpauus 0 2B npegenax 0,3-0,8 mr/n);
2 — 30Ha NepemeHHOl aspauuu;

3 — 30Ha 6e3 aspauuu;

a— nocTynarwLiaa cTouHas BofAa;

6 — BO3BpaTHbIA U,

B — MnoBas CMeCb Ha BTOPUYHbIE OTCTOWMHUKM

r) MonepeMeHHast UM CUMy/bTaHHAA HUTPU-AeHUTpUdukauus (lrobepeukue OC,

MockBa, 60 Tbic. M3/cyT)

PucyHok 4.1 — BapuaHTbl TEXHOMOTMYECKOTO MpoLecca HUTPU-AEHUTPUCIMKALUN B

aspoTeHkKax

KOHCTPYKTMBHO OCYLUECTBNAETCA B a3pOTEHKax MPSAMOYrosibHOW (OpMbI, KyAa MmocTy-
naeT CTOYHas BOAA W BO3BPATHbIN aKTWBHbLIA WM, OTAENseMblli B COOPYXEHUsIX unootgene-
HUA. MOXeT Takke ObiTb peannsoBaH Kak LUKIMYeckuii npouecc, ¢ ocylecTB/eHnemM nocrne-
fJoBaTesibHO 6MOXMMMUYECKNX NPOLLeCCOoB U OTCTaBaHusA wna B efnHOM coopyxeHun (B Poc-
CUM UMEIOTCH eiMHNYHbIE 06BEKTbI C LIMK/IMYECKUMI peaKkTopamu.

TexHonorna ocHoBaHa Ha MCNOoJ/b30BaHWM B OJHOM COOPYXEHUWU TPex MUkpobuosnoru-
YecKMX NpoLEeccos:

- a9pO6HOE OKWC/IEHNE OpPraHNYecknX 3arpsA3HEHNli PaCTBOPEHHbLIM KNCI0POLOM;

- a3po6Hoe oKMCNeHne aMMOHUAHOTO a3oTa A0 HUTPATOB (HUTpUdMKaLMS);

- @HOKCUJHOE OKMC/IeHWe OpraHuyeckux 3arpssHeHuit KMCIopofoM HUTPaToB, C BOC-

CTaHOB/IEHMEM HUTPATHOrO a3oTa [0 MOJIEKYISAPHOro (AeHUTpUdUKaLUs).

186



YcrnoBrvem npoBefeHUs feHUTpudukaumm AsnsaeTcs OTCyTCTBUE B UNOBOW CMecu B
TeueHne HeobXOAUMOro BPEMEHW PaCTBOPEHHOrO kucnopoga nmbo ovyeHb Manas ero KoH-
ueHTpauus (go 0,5 mr/n) npyu OAHOBPEMEHHOM MPWUCYTCTBUM OpraHuMveckux BewlecTs. [Ans
NPOBEAEHWS ABYX IPYMM MpOLECcCoB, XapakTepuUsyLWNXCA pasHbiMM NOTPeBHOCTAMM B pac-
TBOPEHHOM KVCMOPOAE, NCNOMB3YIOT CNEeAYOLME OCHOBHBIE NPUEMBI:

- hmsnyeckoe pasgeneHue npoLeccoB NyTeM BbIAENEHNUS cneumanbHbIX 30H HUTPW-
dukaummn n gerntpudnkaumm (3oHsl N n D);

- pasgeneHve npoueccoB BO BPEMEHW B OAHOM U TOM Xe obbeme coopyxeHus. Uc-
none3yeTcst YaCTUYHOE pasgeneHue BO BPEMEHW, NpU 3TOM hasbl HUTPUMUKALMA N AEHUT-
pudrKaLmMm NOBTOPSIKOTCA MHOTOKPATHO;

- KOMBVHUPOBAHHOE WCNONb30BaHNE (PUNYECKOTO U BPEMEHHOTO pasfeneHns npo-
Lieccos,

- OAHOBPEMEHHOE, KOraa BeCb MpoLEeCC OYMCTKU MPOBOAUTCH NPU HEBBLICOKMX 3HAYe-
HUSX KOHLIEHTpauum pacTBOpeHHOro kucnopoaa (ao 1 mr/n).

BakTepun, ocyllecTBnsAOWME HUTPUDUKaLMIO U AeHUTPUdUKaLMIO, CYLLECTBYOT B
edVHON WMOBOM cMecK, (DYHKUMOHUPYS B COOTBETCTBYHOLLMX 30HAX (BPEMEHHbIX MHTepBa-
nax) nubo B €4MHOM 30HE C NPOMEXYTOUHbIMU ycrioBuaMu. Obs3atenbHbIM yCNoBUEM Aes-
TeNbHOCTK BaKTepui-AeHUTPUDUKATOPOB SBMSIETCS HANMYMEe OPraHWYECKOro BELLECTBA, KO-
TOpPOE OHM MOTYT NOTPebNATL B NPOLECCe BOCCTAHOBNEHUS HUTPATOB, ANA KOTOPOro Heoo-
XOAMMO OKMCMEHWE CBA3aHHBLIM KUCIIOPOAOM yriepoaa U Bogopoaa.

Ona oBecneyeHns Takon BO3MOXHOCTM NPU UCMONb30BaHUM PasnNYHbLIX 30H MpyMe-
HSIETCS TaKOW TEXHOMOMMYECKU NPUEM, Kak peumnpKynaums mexay 3oHamu. Heobxogumoctb
3TOro oOycrioBrieHa TeM, YTO NPOUECC HUTPUdMKALMM NPOUCXOAMUT TOraa, Koraa noyTn Bce
OopraHN4eckune 3arpsisHeHNs yaaneHsbl.

B cxemax C 30HanbHbIM pasgeneHmem HUTpudunkaumm 1 aeHuTpudurkaumm nponseo-
AVTCS PeumpKynaumust MNOBOW CMeCK, CoaepXallenl HUTPaTbl, U3 KoHUA aspobHOW 30HbI B
Ha4ano aHoKCUAHOMW. JTa PeumpKynaUns OCYLLIECTBSAETCH C MOMOLLBIO NMOTPY>KHLIX HACOCOB
nyTeM CO3[aHUS TOPU3OHTaNbHO OPWEHTUPOBaHHLIMKM Mellankamy GeckoHe4yHoro noToka
(«Kkapycenby) UNOBOW CMECU MeXay 30Hamu, a Takke C NOMOLLLIO 3pnndToB (pauyoHanbHO
TOJbKO Ha MarsbIxX YCTAHOBKaX).

Cnocobbl aspaunm — aHanornyHo BO. 3oHbl aeHUTpUdMKaLMU AOMKHBI NepeMeLLn-
BaTbCs ANs NPeAOoTBPaLLEHNsA PaccrnoeHnsa UIToBON CMECK 1 ANns MmaccoobmeHa. MNepemelun-
BaHMe Ha 60oMbLUMHCTBE 0OBEKTOB — C MOMOLLBIO MOMPYKHBIX MELLAanok (OnTUManbHbIA Me-
TOf), HECKONbKO 06BEKTOB BbINM BbIMOMHEHBLI C NEPEMELLMBAHUEM BO3[lyXOM C MUHUMU3a-

LmMen pacTBopeHus kucnopoga (HepekoMeHAyeMbIA MeTos,).
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Bo3BpaTHbIN aKkTMBHbLIN WU NMOAAETCA B Hayano 30Hbl AeHuTpudmkaumm nubo B eamn-

HbIi 06beM a3poTeHKa (NP APYIMX PACCMOTPEHHbIX PELLEHUSIX MO NPOBEAEHUIO NpoLiecca).

CpaBHeHne

Tabnuue 4.1.

TeXHONOrm4eCcKnx

CXeMm

HUTPU—aeHuTpudnKkaumm

npMeeaeHo B

Tabnuya 4.1 — CpaBHEHWE TEXHOMOMMUYECKUX CXeM HUTPU—aeHUTpudmKaLmm

npouecc
31TuHrepa (MIN3)

Jlynsaka

asora. He Hyxpaaerca B aBTomarusa-
uuu. MNpocrota NpUMEHEHUA npu pe-

KOHCTPYKLIUM

TexHonoru4yeckasn
MpeumyLiecrsa Hepocratku
cxema
MoauduumnpoBaHHbIit FnyGokoe ypaneHue amMMOHWUINHOIO | SHAYUTENbHLIA PELUK U3 30Hbl HUTPU-

dukaummn. Manble BO3MOXHOCTU AN U3-

MEHEHUA CooTHOoLEeHust 30H N u D

CTyneHyarbin

npouecc

He TpeGyeTcsi BHYTPEHHWMW peLMK.
MuHumanbHOe Bpems npebbiBaHuA 3a
CYeT MNOBBILUIEHHOW KOHLIEHTpaLuu ak-
TUBHOTO una. BO3MOXHO AOCTUTHYTb
6onee athheKTUBHOTO yaaneHusi a3ora

1 bonee rnybokon HUTpPUUKaLUK

YcnoxHeHHaa cxema, coaepxawaa 4-6
30H. Manbie BO3MOXHOCTU AN U3MEHe-
Hua  cooTHoweHua 30H N wu  D.
B kopngopHOK KOMNOHOBKE BbLICOKWUE 3a-
TpaTbl HA NepemMeLLnBaHne y3Kux 30H ae-
HuTpuukaumm. CrioXXHO NPUMEHATbL NpU

PEKOHCTPYKLIMK

«KapycenbHblii»

npouecc

LLinpokne BO3MOXHOCTWU ANA U3MEHE-
HUA COOTHOWEHUA 30H N n D. MuHu-
ManbHblE 3HEeprosaTpaThl Ha nepeme-
wmBaHue. YmeHbwweHne Ha 10 % 3a-

TpaT Ha aspauuio

YBenuueHHble 3atpaTbl HA W3MEHEeHWe
CTPOMUTESIbHBIX KOHCTPYKUMW NPU PEKOH-

CTPYKLUK.

MNepunoaunyeckuin

npouecc

MakcumanbHas npocToTa KOHCTPYKLUK
(MoxeT ObITb MCMONb30BaH eAMHbIi
o6beM U Cxema UMKINYEeCcKOro peakTo-
pa (SBR-peaktopa). MakcumarnbHble
BO3MOXHOCTW AMSA ynpaBneHus npo-

Lieccom

YBenuyeHHble 3aTpaTtbl HA a’3paLMOHHYIO
cuctemy. TpebyeTt asTomartusayuu. MNpu
HeOonbwoOM BpemMeHu o06paboTku BO-
[bl BO3MOXHO MOBBILLIEHHOE COAEepXaHue
aMMOHUIHOrO asoTa B OYMLLEHHOW BOAE

(peakTop-cMecuTerb)

CUumMynbTaHHbIN

npouecc

Texe. MuHUManbHble 3aTpaTtbl Ha
aspaumio (pabota npu NOHMKEHHOIA
KOHLIEHTpauun pacTBOPEHHOrO KUCHO-
poaa). BosaMoxxHo rnybokoe yaaneHue

obuuero asota

Te xe. Heckonbko yBENMYEHHbI 00beM
coopyxeHusi. ToTeHumanbHble npobne-

Mbl CO BCNyXaHUEM una

MpenmyuiecTea Ansi OKpy>KaroLLIer cpefibl

Mossonser ypanATb OpraHuWYeckue 3arpssHeHUs ¢ 3PEKTUBHOCTBIO A0 96 % —

98 % — o 5-8 mr/n, a Takke coeanHeHus asota ao 90 %. B MmpoBoit npakTuke, Kak npasu-

1o, He HOPMUPYIOT hopMbl as3oTa B cocTase obuero asota. B Poccuiickon degepaumm Hop-
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MUpytoTCs BCe 3 OCHOBHble (hopMbl. MpoLiecc B1onorMyeckoro yaaneHns asota no3sonseT
nony4aTb OCTATOUHbIA OBLMIA 30T NPEMMYLLECTBEHHO B HaMMeHee TOKCUYHOM dhopMe asoTa
HUTPAaTOB, MUHUMUN3NPYS COLEPXKaHME aMMOHUAHOW 1 HUTPUTHOM hopM. MeToa MomnHoOCTLIo
crnocobeH obecneuntb TpebosaHua MOK no cogepkaHnto azota HATPATOB.

Joctmxkenne MNOK no aMMOHMAHOMY @30Ty HE MOXET ObITb rapaHTUpPOBaHHO, MO asoTy
HUTPUTOB — MaroBEpPOSTHO.

Bce ocranbHble NperMyLLEeCTBa ANA OKPYKaKOLLEW Cpeabl TOXKAECTBEHHbI npoLeccy BH.

MexcpenoBble BO3aeCTBUSA

OtnununtenesHon ocobeHHoCTb0 npouecca BH siBnsieTca cHwxeHHoe notpebneHune
Bo3gyxa (M, COOTBETCTBEHHO, 3MEKTPOSHEPrMM) no cpaeHeHMto ¢ BH, Tak kak okono 60 %
3Heprum, nowegLuen Ha HATPUMKaLMIO, MOTOM MUCMOSb3YEeTCSs AN OKUCIEHWNSA OPraHNyeckmx

3arpsA3HEHmii B NpoLiecce AeHUTPUDUKALMM BHYTPU AaHHOM TEXHOIoMM.

MprMeHnmocTb

MeToa pomkeH paccmaTpuBaTbCA Kak OCHOBHAA M OHA XXe 3aKmiouuTenbHas cragus
OYMCTKM Ha O4YMCTHBIX COOPYXEHUSIX COOTBETCTBYoLWero macwraba. NpumeHeHne metoaa
©e3 peareHTHOro yaaneHust ocdopa NPUMEHNMO Ha 06bekTax 40 ManblX BKITHOUYUTENBHO.

TexHonorns, kak nNpaeBuno, He TpebyeT AONOMHWUTENBHOrO UCTOMHWKA OpPraHuKW Ans
npouecca aerutpudmrkauun. [ina OC B Poccun HeM3BeCTHbI Criydaun ¢ NpUMEHEHWEM BHELL-
HEero UCTOYHUKa OPraHWYECKUX BELLECTB AN AeHuTpudukaumm, Torga kak 3a pybexom 3710

BCTpe4yaeTCcd AOBOJIbHO 4acTo.

DakTopbl, BAMAIOLLME HA BO3SMOXHOCTD peanusaunun

Bornee cnoxHbIi METOA, Kak nNpaBusio, TPebyowmn ansa CBoel peanusaumm NCrosnb3o-
BaHWA AOMONMHUTENBHOrO 060pyAoBaHMA (MELLanky, Hacockl peumpkynsaumn). XXenarensHo
TaKKe UCMonb3oBaHWe CPeACTB aBTOMATUKU.

MotpebHocTb B Mnowaan Ans mMeTofa — MoBbleHHass No cpasBHeHWo ¢ BH Ha
20 % — 30 % v no 50 % — 60 % no cpasHeHuio ¢ BO.

Mpobnembl ¢ MHMBUpoBaHUeM HUTPUdKMKaLmMM 1 npobnemamu ¢ aspaunen — aHano-
rmyHbl BH.

OpHako notpebneHne aneKTPOSHEPryM BCE Xe CyeCTBEHHO Bbiwe, Yem npu bO no
cneayoLmM NMpruYvHamMm:

- 40 % k1cnopopaa, NoweALero Ha HATpUdMKauuio, TepsietTcs 6e3Bo3BpaTHO;

- npovuecc Tpebyer Bonee BbICOKOM KOHLUEHTpaLuun pacteopeHHoro kucnopoaa (KPK),

Yem BO, COOTBETCTBEHHO, pacTBOpPeHVEe KUCropofa NPOTeKaeT MeHee 3HHEKTUBHO —
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3aKnoumMTENBHAs CTafnsa HATpUdUKaumm (Ao 1 Mr/n) NpoxoanT Npu BecbMa HU3KOoW NoTpes-
HOCTK B Kucnopoae, 4Tto npusogut K pocty KPK ao 4-5 mr/n n ewe 6onbluemMy CHWKEHWUHO
3 heKTMBHOCTN NOTpebneHms Kucnopoga.

Tem He MeHee NMpu PEeKOHCTPYKLMN CYLLIECTBYIOLMX OOBEKTOB, MO MPOEKTY UMEHOLLINX
npouecc BO, yacTto [OCTUraroT CHWKEHWe NoTpebneHus 3MeKTPOSHepPrun Mo cregyroLmnm
npuYrHamM:

- KaK NpaBunio, Ha 3TUX COOPYKEHUAX MO aKTy skcnnyaTupyroT npouecc BH, a He BO;

- PeKOHCTPYKUMA ¢ nepesofoM Ha BHJI conpoBoxaaeTcsa 3ameHon cTapbix Headdek-
TUBHbIX CUCTEM aapaLuu, YTO JaeT COoKpaLLeHMe 3aTpaT Bo3ayxa 40 AByX pas.

PedepeHu-06wekTbl no TexHonorn BH/ npvBeaeHsl B Tabnuue 4.2.

Tabnuya 4.2 — PedepeHy-06bekTbl Mo TexHonorum BHAO

MpoekTHas npoussoau- | CpeaHeroaosoe co-
TexHonorus TenbHOCTb / aepxaHune 3¢ dekruBHOCTb
O6bexTs! .
HUTPU- U AeHUTpUUKaLum pakTuyeckas Harpyska | 3arpsasHeHuii B 0Uu- ynanenus, %

(2014 1), Thic. M/cyT LIeHHOI BoAe, MI/n

MoauduumpoBaHHbIi Npo- N-NH,4 0,59
uecc llyasaka —31TuHrepa | OC Ne 1 100/67 N-NO; 8,1 Nogy — 75
Mna) N-NO, 0,06
N-NH, 1,62
«KapycenbHblii» N-NO; 13,7
OC Ne 2 160/66 Nogy — 45-50
npowecc N-NO, 0,34
P-PO, 1,6

MpumeyaHne — C6op aHkeT no OC npoeogunca Biopo HAT Ha ycnoBusix aHoHMMHocTU. Hassanusa OC,
yKa3aHHbIX B HACTOALLEM CNpaBOYHUKE 3aeCk U aanee, umetotca B Biopo HAT. HassanuA ykasaHel B T€X cry-

vasx, korga uHdopmaumsa no OC B3ATA U3 OTKPLITbIX UCTOYHUKOB.

4.2.1.2.1.4 Buonornyeckas oUMCTKa B a3pOTEHKaX OT OPraHN4YeCcKuX BewecTB U

a3oTa, C XMMUYeckum yananeHuem cocdopa

TexHuyeckoe onmcaHme

C TOYKM 3pEHMSA TEXHOMNOTUM BUONOrMYECKOM OYMCTKIN O4eHb Bnnska k BHA.

TexHonornyeckme cxemsl BHI 1 BHOX® otnunuarotes Tonbko gobasneHeM peareHTa
AN ynydlweHHoro yaaneHna goccdopa. Ha OC FCB B Poccum peareHT aobaenstoT (npume-
HUTENbHO K BMONOrMYECKON OUNCTKE):

- B KOHLe a3poTeHKa — nepes BTOPUYHbIMU OTCTOMHUKaMK,

- B BO3BPATHbIA aKTUBHBIN UIT;
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- B BO3BpaTHbIE MOTOKM OT COOpYKeHU 0BpaboTkm ocaaka.

Tawke BHE OMOMNOrMYECKON OUMCTKM peareHT fobaenseTcs nepes nepBUYHBIMU OT-
CTOMHMKaMW, a Takke nepes uUnsTpamMmn 4004UCTKA.

McnonbaytoTea koarynsHTbl, Tak Kak yaaneHve docdopa NponcxoamT B OCHOBHOM My-
Tem copbumn docdatoB Ha XMOMbsAX MMAPOKCMAA XEnesa unm anioMMHUE. JTU XNonbsd, B
CBOH OYepeAb, BKIHOYAKOTCA B COCTaB XMOMNbEB aKTUBHOMO Una.

[osa peareHTa nponopuuoHansHa Konu4yectsy ypansembix docdaros. Kpome Toro,
OHa CUINBHO 3aBUCUT OT MECTHbIX YCMOBUIA U TOYEK BBeAEeHWA peareHTa. Heobxogmmas posa
CYLLECTBEHHO BO3pacTaeT OTHOCUTENbHO OObIYHBIX 3HAYEHWW, Korga HyxHo obecneuqnTb
MakcuMMarnbHyo rnybuHy yaaneHus. OntumaneHas octatoyHas KoHueHTpauus 0,5-0,7 mr/n,
BO3MOXHO gocTmkeHue 0,2—0,4 mr/n, HO nMpw CyLLECTBEHHOM YBENUYEeHUW pacxoda peareH-

Ta.

[MpenmyLLiecTBa AN8 OKPYXKaHOLLEW cpeab!

Becbma rnybokoe ocakzeHve ocgopa. BmecTte ¢ Bxoasiwen B coctas npouecca
TexHonornen BHJ obecneynBaeT HacToNbKO rnyGokyto ouncTky FCB, Hackonbko oHa MOXET
ObITb 4OCTUrHYyTa B OLHOCTaLMMNHOM COOPYXEHWUU BUONOrMYECKON OYUCTKM C FrpaBUTaLMOH-

HbIM nnopasgeneHmem.

[MpmeHumocTb

Wcnonb3oBaHne MeToAa C Onumen peareHTHOro yaaneHms docdopa NPUMEHNUMO Npu

nobbix MacluTabax CoopyXeHUNA.

PaKTopbl, BAMAOLLME HA BOSMOXHOCTD peanusaunun

PeareHtHoe yaanenve docopa npMBoavT K CYLLIECTBEHHOMY YBENUYEHNIO 3KCIya-
TauWoHHbIX 3aTpar (CM. pasaen 6), 1 B NepByto 04epeab NO CNeayoLWNM CTaTbaMm:

- Ha NprobpeTeHne peareHToB;

- Ha 0bpaboTky, nepekayky, 06e3BOXMBaHME, BbIBO3KY N pasMeLLeHNe AOMNONHUTENb-
HOro konuyectea ocagka (5 % — 20 %, B 3aBUCUMOCTU OT Konn4ecTea yaansemoro gpocdo-
pa »n Maccbl OCHOBHOIO MpUpPOCTa M3BLITOYHOrO akTMBHOrO una), obpasyloweroca 3a cyer
BKNIOYEHWSA MMAPOKCUAA XKEeNesa unm antoMrH1S B ero Cyxoe BELLECTBO;

- Ha aKkcnyataumio y3na XpaHeHus peareHTa, NPUroTOBNEHUS M A03UPOBaHMSA €ro
pacTeopa.

XUMMYECKMIA OCa/I0K BbITECHSAET YacTb akTUBHOW Buomacchkl U3 una. YeenuyeHue Ko-
nnM4ecTBa M3bbITOMHOIO Mna NPUBOAUT K CHIDKEHUIO BO3pacTa muna n Tpebyet ans coxpaHe-

HUA TOro XXe Konn4vecrtBa OopraHn4eckoro eeuljecrtbea mna (AJ'IH rapaHTupoBaHHOro nposeae-
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HUA HUTpUdUKaLMM) yBenmyeHns ob6beEMOB aspOTEHKOB MPONOPLMOHANbHO AOMOMHUTENbL-
HOMY MPUPOCTY CyXOro BewecTsa ocajka (CM. BbiLLe).

Ha OC I'CB ¢ aHaspobHoun crabunusaumen ocagka [ONONHUTENbHas Harpyaka no
BuroHepasnaraemMomy 0CafKy Ha METAHTEHKN CHUXKaET UX 3P PEKTUBHOCTD.

Taike yxyawarTcs CBONCTBa Ocafka, Nnory4aeMoro Npy Takon TEXHOMOMMK, NpU UC-

nonb30BaHMK Kak yaobpeHus.
PedepeHuU-06bekTbl, Ha KOTOPbIX MpUMeHeHbl TexHonormm BHOX®, npuBepeHbl B

Tabnuue 4.3.

Tabnuua 4.3 — PechepeHu-06bekTbl, Ha KOTOPbIX NPUMEHeHa TexHonorm BHAX®

MpoekTHas
npoussoam- Bua /po3a pe- CpeaHeroaosoe
TENLHOCTL / arenTa, coaepxaHue
3 . O heKTUBHOCTb
Texxonorus OBvekThl | dhaktuueckas | kr/1000 m” no 3arpasHeHun
. yaanenus, %
Harpyska TOBapHOMY B OUMULLEHHOM
(2014 1), peareHTy BOAE, MI/n
ThIC. M/CYT
MopuuLmMpoBaHHBIi BB"7,9
npouecc BrnKs 3,3
Ilypsaka —3TTUHrepa N-NH, 1,04 Ny, — 80-85
OC Ned 10,545  |HeT aanHbix ‘ oo
(MIN3) — npeasknto- N-NO; 7,9 Posw — H/A
YeHHas aeHUTpuduka- N-NO, 065
uus P-PO, 0,94
" 3neck 1 fanee, BB — cokpalLeHHOe 0603HauEHUE B3BELUEHHbIX BELLECTB.

4.2.1.2.1.5 Buonornyeckas ouMcTKa B a3pPOTEHKaX OT OpPraHUYecKuX BEIWEeCTB U

asora, ¢ 6uonoruyeckum yaaneHuem gocdopa

ObLee TEXHUYECKOE onncaHne

OT BHO npyHUMNMansHO OTNMYaETCA HanvyMeM €lle OAHOW TEXHONOrMYecKon 30-
Hbl — TaK HasblBAeMOW aHaspobHON. OTa 30Ha YacTO HasbIBAETCA 30HOW OUONOrMYEcKoro
yaanenus docdopa, XoTa CyLHOCTb NPOLIECCoB B HEM NpsAMO NpoTusononoxHa. [JaHHan 30-
Ha KOHCTPYKTMBHO MOXET ObITb pacrnonoxeHa Kak YacTb NMPSMOYrofibHOro aspoTeHka, nnbo
BbleneHa B OTAENbHYO €MKOCTb, HasbiBaemyto ochopHbiM BaccerHoMm. B upknmyeckmx
peakTopax BMECTO aHaspoBHOW 30HbI UCMOb3yeTcs aHaspobHaa cTagua npouecca B eau-

HOM 0BbEeME COOPYKEHMUS.
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MpyMeHsaeMble Ha NMpakTuKe TEXHOJIorM4yeckne cxXembl npolecca, Aasiee CoKpalweHHOo

nMmeHyemoro bHAB®, npnBegeHbl Ha pUcyHke 4.2 [28].

BHYTpeHHUIA peyukn 1noBoit cmecn

a) Mpouyecc A20 (AHa3p0o6UK-AHOKCUK-OKCUK)

HUTPUCOULMPOBaHHDBIA peLK

M136bITOYHbI
wn

6) Mpouecc KentayHckoro yHusepcuteTa (UCT)
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HUTpMGULMPOBaHHBIA peLyKn

N36bITOUHBIA
m

B) MoauduumpoBaHHbIli npouecc UCT (MUCT)
PucyHok 4.2 — BapwuaHTbl npouecca BHAB®, npumeHsemble B Poccun

Bonbliaa yactb cxem yganeHus gpocopa peannsyloT C BbINOSIHEHWEM CTafuin HWT-
py- 1 AeHUTpUUKaLMMN MO NPELBKIIOYEHHON TEXHOMOMMKN, «KapycenbHOM» (LUPKYNALMOH-
HOI) WKW CUMYNIbTaHHO TEXHOMOTUMN.

Bnarofaps HanMuuio ykasaHHOW 30Hbl TEXHOMOIMA peanusyeTtca 6narogaps coyerta-
HUIO YeTbIpex MUKPOOMOIOTMYECKNX NPOLECCOB, OCYLLECTBSAEMbIX O4HUM W/IOM:

- a3po6HOe OKMCMEHME OpraHWYyeckMx 3arps3HEHUi pPacTBOPEHHbIM  KUC/TOPOAOM.
B paHHOM npouecce NpousBoANUTCA ABYMS Pas3/IMYHbIMU (PYHKLUMOHANBHBIMK TpynnaMm MuK-
poopraHu3smoB. [NepBas — 06blYHble reTepoTpodbl, NOTPebasaLwme pasnyHblie opraHuye-
Ckue coefvHeHus. BTopas — dpocropakkymynupytowme mukpoopraHusmbsl (PAO), cnocob-
Hble NOTPe6ATb TONMLKO neTyune xupHbole kucnotel (JDKK). Ux cneundmyeckuii mexaHnsm
3anacaHus aHeprun B K/eTkax paboTaeT 3a CUEeT HakonneHus B Helk nonndocdatos B KOMU-
yectBax o 20 % — 30 % dhochopa OT Cyxoro BeliecTBa KIETOK faHHbiX 6aktepuii u go
5 % — 7 % OT cyxoro BellecTsa una B Lie/ioM,;

- aHaspobHoe norsnoweHne PAO NeTyunx XUpPHbIX KUCNOT C npeobpas3oBaHnem KX BO
BHYTPUK/IETOYHOE MO/IMMEPHOE COeAMHEHWE, C BblAefleHVeM Mpu 3TOM B XWAKyt a3y
dhochatoB. OHM BblAenAwTCA B pesynbTare pacnafja nonvdocdara, Aalollero Knetkam
®AO 3sHepruio Ha nornoweHne n buoxmmuydeckyto TpaHcdopmauuio JDKK. OkucneHue opra-
HUYECKMX COeAMHEHWNI, 06Pa3yIOLLMXCHA B aHA3POOHbIX YCNOBUAX, NPOU3BOAUTCA MO3XKeE, Npu
nonagaHuy 1IoBol CMecK B a3po6Hble YCoBUS;

- a3po6bHOe OKMCNEeHNe aMMOHWUMHOIO asoTa A0 HUTPaToB (HUTpudmnkaums);
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- aHOKCUAHOE OKUCMEHWE OpraHWYecKUX 3arpsi3HEHUWA KUCNOPOAOM HWUTPaTOB, C BOC-
CTaHOBIIEHNEM HUTPATHOrO a3oTa A0 MOJIEKYnsipHOro (aeHuTpudmkaums). JaHHbin npouecc
MOXET Takke npounssoguTca cneumduueckummn PAO.

B npocteviem Buae TexHomnorusi pyHKUMOHMPYET cneayowmm obpasom: BO3BpaTHbINA
aKTUBHbIA 1N nonagaeT B aHadpOBHYI0 30HY, KyAa NOCTYMNaeT Chbipas CTOYHan BOAA, 3aTem
unosas cMeck noctynaet B 6nok BHJ, nocne 4ero Ha craguio nnopasgenexHns.

BaxHbiM ycnosuem addpekTuBHoro Guonornyeckoro yaaneHus docdopa asnsetca
npenoTBpaweHne nonagaHus B aHaspoBHYyK0 30HY CYLLIECTBEHHbIX KOHLEHTpauun asoTa
HWUTpaTOB, Tak kak B ux npucyTcTBumn JDKK, Haxoaswmecs B CTOMHOW BoAe, OyayT noTpeb-
nateca He ®AO, a pgeHutpudukatopamun. OcobeHHocTbio nNpouecca BHJ saBnsieTca Becbma
CyLLIECTBEHHOE COAEepXaHWe asoTa HUTPAaTOB B BO3BPATHOM aKTMBHOM wune — A0 6-9 mr/n.
B ycnoeusix, kak npaBmno, HeBbICOKOW koHUEeHTpaumm BIK B cTouHbIX Bogax B Poccun n, co-
OTBETCTBEHHO, HEBbICOKOro cogepxaHuns JDKK BblleonucaHHas TexHOnorMsa ¢ nogayen Bos-
BpaTHOro mna cpasy B aHaspobHyo 30Hy paboTtaeT nnoxo. [Ana obecneyeHns HWU3KOro co-
LepXaHus HUTPaToB B MOLaBaEeMOM B Hee Une ero BHayane noasepraroTt AeHuTpydukaumm,
nmbo BHyTpU TexHonorum BHA, nnbo B oTaeNbHOM 30HE.

B 3aBMCMMOCTM OT UCMONb3YEMOW Pa3HOBUAHOCTU METOAA MCMONb3yeTcs nojadva B
aHaspOOHYH0 30HY WNOBOW CMECK, NpOWefLIen NpeBapuTenbHY0 AEeHUTPUMUKaLNIO.
C 3TOM LEenbio NCNONb3YT PELIMPKYNALMOHHBIE HACOChI.

MpucyTCTBME PACTBOPEHHOIO KUCTIOpOAa B aHa3poGHON 30He HEAOMYCTMMO.

Opranusaumsa npouecca BHA, aspauus n nepemelunBaHne NPOU3BOASTCA aHANOMMYHO
onmcaHuto gna BHI. AHaspobHyto 30Hy NepeMeLLnBaloT TOMbKO MeLLankamu.

Mpynna TtexHonorun BHAB®, HecmoTpsi Ha 40-NETHIOW WUCTOPUIO MPUMEHEHUs], MO-
NMPeXHEeMy aKTWMBHO pasBMBAaETCs. OTO CBSA3AHO CO CMNOXHOCTbIO MMKPOOMOMOrMyeckux u
BUOXUMMNYECKMX MPOLIECCOB, MPOTEKAOLWMUX MPU B3aNMOAENCTBAN 4 BbILLENEPEYNCTIEHHBIX
rpynn MMKPOOPraHU3MOB.

BHOB® He moryT ObiTb 3deKkTMBHO npuMeHeHbl Ha ntobon TCB. Heobxoaumbim
YCIOBMEM SIBMAETCH HanMune MUHMMAaribHO HeoOXoAMMOro CooTHoLLEHUs B aTol TCB Benu-
unH BIK 1 o6wero cdocdopa. Mpu MeHbLLMX 3HAaYEHUAX CTOYHasa Boaa He ByaeT cogepxarb
JOCTaTOMHO OpPraHUYecKoro BeLLEecTBa, YToObl ero XBaTuno un Ansa aeHutpudukauum, n ans
pocta PAO. BaxHo Takke cogepkanune JDKK, ogHako npu goctatoyHom konuyectse BINK Ha
€ro yBenuMyeHne MoXHo Bnusitb (CMm. noapasaen 4.1.1.6).

Mpwy fanbHenwen o0bpaboTke N3BbLITOYHOrO aKTUBHOIO MNa C MOBbLILEHHbLIM CoAepxa-

Huem ¢ocdopa He AOPKHO AOMycKaTbCs 00pasoBaHne B HEM aHaspoBHbLIX YCNoBWM, U B
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OCOGSHHOCTVI, npu Hanu4Mmn AOCTYMHOro opraHNYeckKoro BellecTtsa, Tak Kak B 3TOM cny4yae

$AO B COOTBETCTBUM CO CBOMM MeTabonmMaMoM 6bICTpo BeigensT docdop.

MpenmylLiecTBa AN OKPYKaKOLLIEN cpeibl

MossonseT yaansaTe opraHWYeckue 3arpasHeHus ¢ adpdekTUBHOCTEIO A0 96 % —
98 % — po 5-8 mr/n, coeamHeHns asota — Ao 90 %, obwmn dpoccdop — Ao 90 %, docdop
docdaros — fo 95 %.

Hapsgy ¢ yaaneHvem opraHM4eckunx 3arpssHeHun, onpegensembix no blKs, yaanser,
Onarogaps OUsNKO-XMMNYECKUM B3aNMOAENCTBUAM, 3HAYUTENBHYIO YacTb TSKENbIX MeTan-
noB. Takke OKACNAET MHOrME cneunduyecKMe TEXHOrEHHbIE 3arpsa3HUTEnW, Takue Kak
HedTenpoaykTel, CINAB, a Takke cepoBoaopos.

TexHonorns (C Mcnonb3oBaHMEM TexHomnorum obpaboTkm u yTunuaauum ocagka) nos-
BONSET OCYLLECTBUTL CYyLLECTBEHHYI pekyrnepaumio docdopa U3 CTOYHbIX BO4. JTO UmeeT

BaXKHOE 3HAYEHWE B YCMOBUSX KOHEYHOCTU 3anacoB HOCHOPHBIX PYA.

Mexcpenosble BOBQGI?ICTBMH

AHanornyHel onucanHeIM ana BO 1 BHI, kpome NOBbLILEHHOW 3MUCCUM NETYYMX Be-
LLECTB B BO3AYLUHYIO Cpefly U3 aHa3pOOHbIX 30H.

He Tpebysi MICNONb30BaHWA peareHToB, METO4 MUHUMU3UPYET 0Opa3oBaHve NOTEHLU-
anbHbIX 0TX0A40B. [loBbiwas yaoOpUTENBHYIO LIEHHOCTb OCagka, TEXHONOMMS yBENUYMBaeT

ero NnpvBnekaTenbHOCTb Kak yaobpeHus.

MpumeHnmocTb

MeTon NMpUMEHUM Kak 3akniouuTenbHasi CTaaMs OUYUCTKU HA OYUCTHBIX COOPYKEHUAX
OT HebonbLNX 1 Bbiwe. [PUUMHON OrpaHNYEHNA ABNAETCA OTHOCUTENbHASH CIOXHOCTb 3KC-
nnyaraumm TeXHONormm.

MpvmeHeHne meTopa TpebyeT pononHuTenbHoro obbema Ha 1,5-2 4 npebbiBaHUs
CTOYHOW BOAbI, YTO TpebyeT yBenuyeHns obbema, Heobxogumoro ana BHJ, npumepHo Ha
20 %.

3aTpartbl Ha 3NEeKTPOSHEPIUIO0 He BO3pacTatoT. YBenmyeHue konmyecTsa nsbbirouHoro
aKTUBHOrO Una npeHedbpexmmo mMano.

MeTon He MoxeT ObiTb paccyMTaH Ha AOCTMKEHME KOHLEeHTpaumn oblero dpocdopa
meHee 1 mr/n, 4to cootsetctByeT 0,6-0,8 mMr/n doccopa docdartos. Ha npaktmke poctu-
XVMbl (B OTAENbHbIE NMPOAOIMKUTENBHbIE NEPUOABI) KOHUEHTpaumn Ao 0,2 mr/n. Takum obpa-

30M, OH MO3BONISET AOCTUYL MPaKTUYECKN TEX e pedyneTaToB, YTo U BHAX®, Ho 6e3 npu-
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MEHEeHUA A0POroCTtodALnX peareHToB. B Pa3BUTbIX CTpaHax NpoucxoauT nocreneHHoe Bbl-

TecHeHuWe rpynnon TexHonormn BHAB® meToaoB ¢ xumuyecknm ocaxpeHnem docdartos.

DakTopbl, BNNAIOLLME HA BO3MOXXHOCTL peanuaaummn

OavH n3 Hanbonee CNoXHbLIX METOAOB BUONOrMYECKON OYNCTKU 13 HaxOAALMX Mac-
COBOe pacnpocTpaHeHve. TpebyeT Ans CBOeN peanusaumm UCNonb30BaHNUS LONOMHUTENBHO-
ro o6opyaoBaHusi (MeLanku, Hacockl PELMPKYNALIMK).

KoppekTHas paspaboTka TEXHONOrMYECKOW YacTu MpoeKTa M Hanajka npouecca BO
MHOTMX CryYasx NPeacTaBNAT CIOKHOCTb U TPEBYIOT NpMBReYeHNs KBannLmMpOBaHHbIX
CneunanucTos.

B oTaenbHble nepunoabl ns-3a konebaHu coctaBa CTOYHbIX BOA, YCIOBUA 3KCMnyaTa-
uum, a Tawke CyGbeKTMBHBLIX HPakTOpoB 3PPEKTUBHOCTb BuoyaaneHus docdopa MoxeT
CHWXaTbCS, B 3TW nepuodbl hoctop doctartos BodpactaeT Ao 1,0-1,5 mr/n. OTkas ot uc-
Mone30BaHWs NMEPBUYHOrO OCBETIIEHUS MOXET MOBbLICUTL HaAEKHOCTb METOAa, OAHAaKO Cy-
LLIECTBEHHO YBENMYMBAET 06BLEM a9POTEHKOB M MOTPEOHOCTL B SNEKTPO3HEPTUN.

CnocobHocTb hocdopa, G1MonorMYeck normoLEeHHOro akTMBHBIM UIIOM, OYeHb BbICT-
PO BbIAENATLCA B XKUAKYO a3y npu nonagaHum nna B aHaspobHble ycrosns BO n3bexaHne
(hOPMMPOBaHMA Ha OYUCTHBLIX COOPYXKEHWSX MOLLHOMO peuumkna ¢ocdaToB HaknagbiBaeT
CyLLECTBEHHbIE OrpaHMYeHNs Ha npoBeaeHre npoueccos o6paboTtkun ocagka n TpebyeT npu-
MEHEHUs cneumnanbHbIX TexHomormyeckux npuemoB. Cnefyet OoTMETWUTb, YTO B npolecce
aHaspoBbHOro copaxmnBaHns, HECMOTPS! Ha HanuuMe aHaspobHbIX yCNnoBun, BeigeneHe 6ro-
nornyeckun nornoweHHoro gocdopa He npesbiwaet 15 % — 20 %.

CpaBHUTENbHasA XapakTepucTrka TEXHOMOMMYECKUX CXeM DMOMOrM4eckoro yaaneHus

asoTa nyTeM HATPU- U aeHnTpudmKaLmm npuseaeHa B Tabnuue 4.4.

Tabnuya 4.4 — CpaBHUTENbHAS XapaKTePUCTUKA TEXHONMOMMYECKUX CXeM BMONOrYeckoro yaaneHus

a3oTa NyTeM HATPU- U AeHUTpUDUKaLA

Mpouecc Mpeumyyecrea Hepocratkn

AYO

HamGonee npocTas u XOpoLUO NPOBEPEHHas
TexHonorma. Huskue kanuranbHbie U 3KC-
nnyaTtauuoHHbIEe 3aTPaThbl, B TOM YMCIE MU-
HUMasbHbIE 3aTpaTbl

peumnpkynsumio

ANEKTPO3HEPIrun Ha

Bo3BpaTHblit UN COAEPXUT HUTPATbI, NOCTY-
naiowme B aHadpOGHYIO 30HY, YTO HA HU3KO-
KOHLIEHTPMPOBAHHbLIX CTOKaX MPaKTU4eCcKu
6nokupyeT ynydweHHoe yaaneHnue docdo-
pa
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Mpouecc

MpeumyLiectsa

HepocTtaTtku

OdbdektuBHoe yapaneHue docchopa u u3
HU3KOKOHLIEHTPUPOBAHHbLIX  CTOYHbIX BOf

MOXeT BblTb JOCTUIHYTO XOpOLUee yaane-

TpeGyeTcss OOMNOMHUTENbBHAA CUCTEMa pe-
LMPKYNSALMK. KOHLEHTpaLUmMa UNoBoi CMecH

B aHa3pOGHOW 30HE CHMXEHA, YTO NPUBOAUT

UCT
Hue dpoccpopa. K MmeHbLien gone ®AO B une
Xopollee yaaneHue asoTa
Bonee agantupoBaHa k paboTe npu HM3KOM | FOBbILLIEHHAA CMOXHOCTb npouecca. Cnox-
MUCT cooTHoweHun C/N wu nostomy Oonee|Hee aBTOMaTuaupoBaTh npouecc N-D ny-
HagexxHa. XOpOLUWIA OMbIT JKCNyaTaLun. TEM U3MEHEHUS COOTHOLLEHUSI aSpUPYEMbIX
N QHOKCUAHbIX 30H
PedepeHu-06bekTbl, Ha KOTOPbIX NpUMEHeHbl TexHornormn BHAB®, npuBeaeHbl B
Tabnuue 4.5.

Tabnuya 4.5 — PethepeH-06beKTbl, Ha KOTOPbIX NPUMEHEHbI TexHonorun BHOBd

lMpoekTHasa nponssoauTESb-
TexHonorus OBbeKThI Hoere / KayecTBO O4UCTKU, MI/N StbpekTuBHoCTb yaa-
dakTuyeckas Harpyska nenus, %
(2014 1), Tbic. M*/cyT
A%0 OC Ne 5 50/15 N-NH, 0,36 Nosy, — 6065

N-NO; 7,6 Poou, — 7580
N-NO, 0,05
P-PO, 0,6

OC Ne 6 60/15,6 N-NH, 1,4 Noguy, — 70
N-NO; 7,1 Posu, — 80
N-NO, 0,04
P-PO, 0,64

OCNe7" 41/12,6 Nogy, 8,9 Nooy — 75
N-NH, 0,44 Posy — 15
N-NO; 6,2
N-NO, 0,033
P-PO, 2,74
Posuy 3,0
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MpoekTHas npousBoaUTENb-
TexHonorus OB6beKTbI Hoers / KauecTtBO 04MCTKM, MI/N ScbcpekTuBHOCTL yna-
dakTuyeckas Harpyska newus, %
(2014 1), Thic. MY/CyT

UCT OC Ne 8 500/430 N-NH; 0,9 Nosy —76
N-NO; 8,3 Posy —80
N-NO; 0,21
P-PO,4 0,80
Posy 1,1

MUCT OC Ne 9 100/106 Nooy, 13,5 Nogw — 85
N-NH, 0,52 ? Posy, — 87
N-NO; 5,3
N-NO, 0,13
P-PO,4 0,68

n Takke ncnonb3oBaHa TEXHOMNOruA BakyymupoBaHusa WNOBOW CMecH nepeg BTOPUYHbIMU OTCTOMHUKaMM.

2 MpUMEHSETCA AOOYNCTKA B BUAE OKUCTIUTENbHO-KOT€3UOHHbLIX (PUNBTPOB (C €pLUIOBON 3arpy3Koif).

4.2.1.2.1.6 Buonornuyeckasa oUNCTKa B a3POTEHKaX OT OPraHMUYECKUX BELLECTB U
asora, ¢ 6uonornyeckum yganeHvem coccopa, ynyyeHHbIM ¢ MOMOLLLIO

aumpodukaummn

ObLlee TeXHUYECKOE ONUCaHNe

[ns BO3MOXHOCTM HafleKHOro ocyllecTBneHus 6uonornyeckoro yaaneHuns docdopa
B YCIIOBUSIX HEAOCTATOUHOM KoHUeHTpaumm JDKK paspabotana rpynna TEXHONOMMI, KoTopble
npu B3avmogencTemn ¢ BHOB® cyuwectBeHHO noBbIWAKT ee 3PPEKTUBHOCTLE N HAAEX-
HOCTb.

Mpoctenwee, Ho poporocTosiee peweHne (B Poccunckon  Pepepauym
He NpUMeHsieTcs) — A03MpoBaTh B aHaapobHyto 3oHy JDKK (ykcycHol kmcnotel). OToT pea-
reHT urpaet ponb cyberparta gns PAQ, nHULMMpYS MX pocT.

Jewesbim ncTouHnkoM JIXKK siBnsieTcst BbipaboTka MX M3 OpraHn4Yeckoro BeLlecTsa
NoCTyMatoLLLen CTOYHOW BOAbI B pesyrbTaTte npolecca aupaodukaumm (obecneyeHns Kucno-
Tamn). [dpyras Takke akTyanbHas 3afadqa, pellaemas npu aumaodvkaumm, — yBenmyeHve

cooTHoLeHust BIMK/a3oT ans nposeaeHWs AeHUTprdMKaumMmn 40 HeOBXOANMON rnyBuHbI.
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[ns 3TOro oCyLIeCTBRAT AOMNOMHUTENbHbIE TEXHOMOMMYECKNE NMPOLIECChl C 0CaAKOM
NepBUYHBIX OTCTOMHMKOB. Vcnonb3aytoT cnegytowme pasHoBUAHOCTY aumaoduKaumm:

- peumpKynsauma ocagka B NepBUMYHbIX OTCTOMHMKAX, C NoAayel BbIBELEHHOrO ocafka
cHoBa B pacnpegkamepy otctonHukoB. lNpun atom JDKK, obpasoBaswwmecs B pesynbtare
OUOXUMMYECKUX MPOLIECCOB, MOCTYMNatoT B BOAY M Aanee C OCBETNEHHOW BOAOW — B aHas-
POBHYI0 30HY a9POTEHKOB;

- YNNOTHEHME Ocajka NEepBUYHbIX OTCTOMHWMKOB C Mojayel CnvBHOW BOAbI Mepen
aspoTeHKamu;

- (hbepMeHTaLUUst ocaka B OTAErbHbIX aumaodukaTopax ¢ nocneayowmyM ynioTHEHEM
W nogayenm CnMBHOM BOoAbl nNepen aspoTeHkamum (B Poccuickon  depepauum
HEe NPUMeHSEeTCA);

- bepmeHTaLMs NNOBOV CMECK B aHaspobHOM 30He, B OTCYTCTBUMN NEPEMELLNBAHUSA.

[anee 3ta rpynna npoueccoB B1ONOrM4ECKON OYMCTKN COKpaLLleHHO Ha3saHa BHBb®-A.

[MpenmylLiecTBa AN51 OKPYXKAKOLLEW cpefbl

MoebIWaeT HageKHOCTL yaaneHus docdopa docdartoB Ha ypoeHe 0,2-0,7 mr/n, a

TakkKe NoAAEPXKaHNS a30Ta HATPaTOB Ha YPOBHE HWxe 9 Mr/n.

MexcpeoBble BO3AENCTBUS

MPUBOANUT K HEKOTOPOMY MPEHEBPEXUMO Manomy CHKEHWIO TBEPAOW dasbl ocapka
MEePBUYHBIX OTCTOMHMKOB.

Yeenuumnsaet amuccun JKK, cepoBoaopoaa, Apyryx AypHONaxHyLMX BELEeCTB B aT-
mocdepy.

MNprMeHnmocTb

HauunHas ¢ Hebonbwmx OC.

PakTopbl, BAVAIOLLME Ha BOIMOXHOCTL peanniaumm

Beuay BblaeneHns OypPHOMaxXHYLUMX BELLECTB N3 COOPYXEHWA aumaoduKkaumMmn ocaaka
PEKOMEHAYETCH UX NepeKpbIBaTh C OUYMCTKON OTBOAVMOrO BO3AyXa.

PedepeHL-00bekTbl

- TexHoMorma XopoLlo M3ydeHa M MPUMEHSIETCS Ha MHOTMX OObekTax 3a pyBexom.
B Poccum m3BecTeH yaadHbili OMnbIT NPUMEHEHNS (B PEXUME ANUTENbHBIX NMPOV3BOACTBEH-
HbIX UCMbITAHWI) ABYX BAPUAHTOB TEXHOMOMMM Ha JIFGEPELKUX OUYUCTHBIX COOPYKEHUAX ANA

noBbIWeHNsT apdekTUBHOCTI TexHonormn BHAB®. B nepuoa paboTbl Hag CnpaBOYHUKOM
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nonoXutenbHble pe3ynbTaTtbl B TeYeHNEe HECKONbKNX MeCALEeB Takke Obinu nosiy4eHbl no

TEeXHOMorMM epmMeHTaLmnm NoBoK cMecn B aHasapobHol 3oHe Ha OC r. Knpuww.

4.2.1.2.1.7 Bnonornyeckas ouMcTKa B a3pOTeHKax OT OPraHNYeCcK1x BeleCcTB U

a3oTa, ¢ XMMUKO-OMonoruueckum yaaneHuem dgoccopa

TexHuyeckoe onmucanHme

TexHonornyecke cxembl Npouecca, ganee cokpaweHHo nmeHyemoro BHOBX®, oT-
nnyatotest ot BHAB®P Tonebko fobasneHnem peareHTa.

B pononHenne k TomMy mnn MHOMy BapwaHTy TexHonorum BHAB® ans nosbiweHua
rnybuHbl U HagexXHOCTW yaaneHus docdopa B AononHeHne k uonornyeckon gedocdora-
LMK MCMONb3YHTCA peareHTbl (KoarynsHTbl), aHanornyHo BHOX®. daHHbIM npouecc Hasbl-
BaeTcA B1onoro-peareHTHbIM, UK BUOMNOro-XMMUYECKUM yaaneHnem docdopa.

BO3MOXHbI pa3nnyHble TOUKN BBEAEHMSA peareHTa (onucaHbl Beiwe Anga BHAX®).

MpumeHnmocTb

Wcnonb3oBaHne G1ONoro-xmmmnyeckoro yaaneHus docdopa npumeHnmo npu niodbix
macLuTabax CoopyXeHW, TaK Kak MCMoNb30BaHWe peareHTa no3BonseT KOMMNEeHCUPOoBaTb He-
onTMmansHoe Buonorvyeckoe yaganeHune dpocgopa.

Hepoctatkn metoga BHAX® BbipaxkeHbl B STOM METOAE MPONOPLUMOHAIbHO LOMe XU-
MMYECKOro NpoLecca B yaaneHun gocdopa.

Ecnun pasHoBugHOCTb TexHonornm GuoypaneHns ocdopa NpuMeEHeHa npaBuUIibHO U
cnyxba skcnnyatauum yaensieT AOJKHOe BHUMaHWe OUONOrMyecko COCTaBRsoWEn Npo-
Lecca yganeHus, To Ha JOM0 XMMudeckoro yaaneHns npuxogutcsa ot 0 % o 25 % obuwero
yhaaneHua dgocdopa. Mpu owmnbkax B BeIBOPE Mpouecca U HeHagnexallen akcrnnyatauum
fons peareHTHoro yaaneHusa gocturaet 80 %.

PedepeHu-00bekTbl, Ha KOTOpbIX NpuMeHeHbl TexHonorum BHOABX®, npueegeHsl B

Tabnuue 4.6.
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Tabnuuya 4.6 — PedepeHy-00beKTbl, Ha KOTOPbIX NPpUMEHeHbI TexHonornun BHOBX®d

MpoekTHasa npous-

BOAUTENBHOCTD /

Bua/posa

peareHTa, kr/1000 M KayecTtBO SPDEKTUBHOCTb
TexHonorusa | O6BLekThbl cakTuyeckas
no ToBapHOMY OYUCTKM, MI/1 yaanenus, %
Harpy3ka (2014 1),
peareHTy
Thic. M/CyT
IN o R OC Ne 10 80/37 XropHoe »eneso, |BB 2,4 Nosy, — 90
36 % no FeCls; BMK; 0.9 Pogy — 95
16,0 N-NH, 0,28
N-NO; 2,2
N-NO, 0,02
Nosw 6
P-PO, 0,25
OC Ne 11 140/71 XnopHoe »eneso, |BB 1,3 Ny — 85
36 % no FeCls BMKs 1.1 Pogy — 90
28,7 N-NH, 0,08
N-NO; 3,7
N-NO, 0,01
P-PO, 0,12
UCT OC Ne 12 35/10,3 PAX 9 % N-NH, 0,52 Nooy, — 65-70
OOuuecnnasHas ci- | 35 /1000 w° N-NO;310,8  |Pysy — 80-85
cTema BogooTBefe-
N-NO, 0,04
Hus
P-PO, 0,33
OC Ne 13 330/213 AnIOMUHWI  cepHOKuMc- | BB 3,2 Nogw — 80-83
YactuyHo NblA,  KOHUEHTpauus BMKs 3.0 Posy — 95
pasgensHas cucte- | 8,7 % no Al,
N-NH, 0,19
Ma BOJJOOTBEAEHUS |\ 11000 m3
N-NO; 4,8
N-NO, H/a
Noow, 6,1
P-PO, 0,16
Poew 0,32

e HUTPU- U AeHUTpudmnkauuen, 6nm3Kon K CUMynNbTaHHOW — 6€3 BblAENeHUss aHOKCUAHOW 30HbI B «Ka-

pycenu», C PEryNMPOBaHUEM KOHLEHTPaLMK KUCIIOPOAa NYTEM M3MEHEHUS1 NOAAYM BO3ayXa B CUCTEMy aspa-

uuu.
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4.2.1.2.2 Buonornyeckasa ounmctka B bmodunbrpax

HanHas rpynna o6befuHAET HECKONMBbKO 3HAYUTENBHO OTANYALLMXCA APYr OT Apyra
TexHonornin. OCHOBHbIE U3 HUX:

- He3aTonneHHble BMohNLTPLI;

- 3aTOMNEHHbIE (NOrpPyXHbIE) BUODUNLTPDI;

- POTOpPHbIE BMOPUNBTPbI.
4.2.1.2.2.1 Buonornyeckas oUMCTKa B HE3aTOIMJIEHHbLIX OuounbTpax

Ofulee TeXHUYECKOE onucaHme

OcyLiecTBnAeTCS B COOPYXEHUSAX, KaK NpaBuUIio, NpsiMOYronbHOW unu Kpyrnou dop-
Mbl, 3aMOMHEHHBIX 3arpy3o4YHbLIM MatepuanoMm, B KOTopble MOCTynaeT u pacnpegensieTcs no
NMOBEPXHOCTU CTouHas Boga. Ha noBepxHOCTW 3arpy3oyHoro mMatepuana gopmupyetcsi Guo-
nneHka, ocyLecTBNSaWas Npouece ouncTki. Aspaunst GnounsTpoB NPONCXOAUT, Kak npa-
BMMNO, CaMONPOU3BONBHO, 3a CYET MOAbEeMa BBEpX B Crioe€ 3arpy3kvM HarpeBaroLerocs oT
CTOYHOW BOAbI BO3Ayxa. B BapnaHTe aspodmnbTpoB BO3AyX NOJAETCA BEHTUNSTOPaAMM.

B Poccun B BrocunbTpax nenones3oBanach TOSLKO 3ackinHas MUHeparbHas 3arpyska
(webeHb) no TexHonormm 1930-x roaoB. MMaBHLIMKM HEAOCTATKAMU STUX COOPYXEHWUIA SBRSA-
IOTCS BbICOKasi MarepuanoeMKoCTb U NOCTENEHHan KorbMaTtauum 3arpysku (3apacraHve ee
OMonNneHKoN).

HaumHaa ¢ 1960-x ronoB NpoWnoro Beka 3a pybexom cosfdaHbl COTHM YCTaHOBOK C
NNacTUKOBOWN 3arpy3koi C BbICOKOW MOPO3HOCTBIO U yAENbHON NOBEPXHOCTLI. Kak npaBumno,
3TO 3arpyska B BUAE CaMOHECYLUMX NUCTOBLIX UK TpyBuaTbix 6nokoB. KOHCTPYKUMA Takux
BrodrneTpoB obecneumsaeT cTabunbHyo paboTy.

B pesynbTate TEXHOMOrMYecKoro mpouecca B He3aTonneHHbIX BuoduneTpax npouc-
XOAuT copbumsi Ha BnonneHke u oKUCNeHne (MosnHoe nMbo YacTUYHOE) OPraHnYeckux 3a-
rPSIBHEHWI, KaK pacTBOPEHHbIX, Tak 1 BonbLuen YacTy B3BeLleHHbIX. OKMCnseMble opraHnye-
CK1e COeAVHEHNsT TPAHCKOPMUPYIOTCH B YINEKUCNOTY 1 BoAbl. B pesynbTate nutanuns v ge-
TNIEHNs MUKPOOPraHW3MOB aKTMBHOMO UNna, a Takke copbumm Mmm 3arpAasHALLMX BeLLecTB
NPOUCXOAUT MPUPOCT BUOMMEHKN.

B uensx obGecneyeHns 6onee paBHOMEPHOrO pacripefeneHns 3arpasHeHun n obecne-
YEHUA NX ONTUMAanNbHON KOHLUEHTPaLMK, KaK MPaBumio, OCYLLECTBNAETCA pasbaBneHne nocTy-

NarLLMX CTOYHbIX BO, OYULLEHHON BOAOW (NpoLuegLuen 6nodunsTtp).
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Mo Mepe HapacTaHWsi Criosi BHYTPEHHSIS YacTb GUOMMEeHKM OTMUPaET, B pesynbtare
YEro AaHHbIN PparMeHT oTCNamBaeTcs U YHOCUTCA 13 BUOMMNLTPA C NOTOKOM OYMLLIEHHOM
BOAb!, OTBOAVMMOW CO fHa COOPYXEHNS.

Mpw nopaepxaHUM Harpy3kv Ha BUOUNLTP, HE NpeBbIWatoWen onpeaeneHHbie 3Ha-
YEHWSI, HAPAAY C OKUCMEHWEM OpPraHWYecKUX 3arpsi3HeHWi Npoucxoaut Guonoruyeckoe

OKUCINEHNE aMMOHUAHOIO a30Ta — HUTPUUKaLUSA.

MpevmylliecTBa ANS OKPYKAOLLEWN cpeabl

[Mo3BonsieT ypanste OpraHWYeckuMe 3arpsisHeHust ¢ adpdekTMBHOCTLIO A0 96 % —
98 % — po 5-8 mr/n. Hapsay ¢ yaaneHMemM opraHUJeckux 3arpsis3HEHUN, onpeaensembix no
BlMKs, yoanser, 6narogapa uU3anko-xMMNYECKUM B3aMOLENCTBUSIM, 3HAUUTENBHYIO YacTb
TSOKENbIX MeTannoB. Takke OKUCMATCA MHOMME cneunduyeckue TEXHOTEHHbIE OpraHude-
CKue 3arpssHUTEnu, Takme kak Hedtenpogyktel, CIMAB, a Takke cepoBofopoa.

YacTmnyHo (B KOnuyecTBax, HeobxoAMMbIX ANA NpUPOCTa akTUBHOMO MUna) NPOUCXoAnNT

yhaneHvue coeavHeHun asorta u gocdopa.

MexcpenoBble BO3AENCTEBUSA

3HauMTenNbHasi YacTb OpPraHUYeCcKUX COeAVHEHWNI HE OKUCNAETCS, a TpaHcopMUpyeT-
¢ B npupocT GuonneHkn. OTmepluas GuonneHka oTBoavTcA M3 BuodunsTpa C NOTOKOM
OYMLLIEHHOWN BOALI, NOCTyNaloWEN B COOPYXeHUs unopasgeneHns. CooTBeTCTBEHHO, Heob-
XOAMMO BbIBOAUTL NOCNE COOPYXEHWUM UMNOOTAENeHUs BuonneHky, obpabaTeiBate U pasve-
watb ee B okpyxawen cpepe. NpenmyLlecTtBoM Mo CPABHEHNIO C MPOLIECCOM aKTUBHOIO
una B a3poTeHkax ABnAeTca Bonee BbICOKasA KOHLUEHTpauua Cyxoro selectsa BuonneHku,
YTO cokpallaeT ee obbem 1 3arparbl Ha 06paboTky.

Wcnonb3oBaHWe ecTecTBEHHOM aspauum obecneymBaeT HEBLICOKYHO 3HepronoTpebne-
HVYe (TOMBbKO Ha mogady M PeLmpKynsumio CTOYHbIX BOA). OHeprus noTpebnsertca B Buge
3MEKTPOSHEPrN N HE MOXKET ObITb peKynepuposaHa.

BO3MOXHbI 3MUCCUM NETYUMX BELECTB B BO3AYLUHYIO CPeAly, OAHAKO 3a CYET Hanmuus
PacTBOPEHHOrO KWUCNopoga BO BCEM OOBLEME COOPYXEHUA BblJeNeHWe BOCCTaHOBIIEHHbIX
coenunHeHun cepbl 1 JIXKK Heenvko. MNpy HapyLleHUn yCnoBUA 3KCMyaTaumMm U BO3HUKHO-
BEHWWN YaCTU4HOW KorbMaTaummn 61odunnsTpa BO3MOXHO PasBUTUE MHUOCTHBIX NPOLECCOoB U

BblaeneHne AypHOMaxHyLLMX COELNHEHUA.
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MNpumeHnMocTb

Bes HeraTVBHOrO BO3[EWCTBUA HA OKPYXalOLYyIO cpeay Mo COeAVHEHWSM asoTa u
ocopa MeToq MPUMEHNUM B CNEAYIOWMX YCNOBUAX:

- Ha CBEPXMATIbIX OYUCTHbLIX COOPYKEHUNAX;

-NpY MPOBEAEHUN MOCMEAYIOWEr0 yAANeHNs as3oTa C MCMoNb3oBaHUEM OMONHW-
TENbLHOTO WCTOYHMKA OpraHvkM AN npouecca AeHuTpudukaumm, Yto OopMUMpyeT cyluie-
CTBEHHbIE AOMONHUTENBHLIE (DUHAHCOBLIE 3aTpaThl M 3KONOTUYECKYIO Harpy3ky B BuAe Mo-
TpebneHns peareHToB U yBerMYeH sl KONUYeCTBa TBEPAbIX OTXOAOB,

- NPY UCNONB30BaHWK NpefBapuTenbLHOro NMMGo NocneayoLero yaanenus docdopa ¢

NOMOLLbBIO peareHToB.

DakTopbl, BAMAOLLME HA BO3MOXHOCTD peanusaunn

OavH 13 Havbonee NPOCTbIX METOAOB OYMCTKM KOMMyHanbHbix CB, He Tpebytowwmi
AN CBOeW peanusauym CnoXxHOro obopyaoBaHvs U CPEACTB aBTOMAaTUKN.

MoTtpebHoCTb B Nnowaam Ans peanusaumm MeToaa HEBbICOKas.

JocraToyHo yCTOMYMB K HeperynsapHon Harpyske. COopyXeHusa ¢ NNacTykoBon 3arpys-
KOW YCTOMUMBBI K 3annoBbiM COpOCaM OpraHMYeckUx 3arpsisHeHUW MPOMBILLNEHHbIX Npea-

NpuaTUi, WwebeHoYHble BUOUNBETPLI B TAaKUX YCNOBUSAX MOMYT BLICTPO 3aKONbMaTUPOBAaTLCS.

PedepeHu-06bekTbI

B Poccun akcnmyaTupyroTCs, Kak MUHUMYM, HECKOMbKO AecaTkoB 6uocdunsTpos u
aspodumneTpoB co webeHouvHoW 3arpyskon. daHHbix 06 mucnons3osaHum B LICB Guodunis-
TPOB C MNaCTUKOBOM 3arpyskoi HeT. OfHaKo COTHM TakMx 06bekToB paboTaloT No 3TOW Tex-
Honorun 3a pyGexom (npexae sBcero B CLUA). PabotocnocobHocts TexHonornm Ha MCB npw

MCMOSB30BAHMN NNACTUKOBbLIX 3arpy3ok HE BbI3bIBAET COMHEHWIA.
4.2.1.2.2.2 Buonornyeckas ouMcTka B 3aTonneHHbIx buocdnnbrpax

O6Lee TexHMYeckoe onucaHme

Mcnone3sytoT B iByX OCHOBHbIX Pa3HOBUAHOCTSX:

- CO CTaUMOHapHOW 3arpysKkomu;

- C MOABWXXHOM 3arpy3KoM.

Bonee getanbHoe onucaHne — cM. B pasgene 4.2.1.8.

B Poccum npumennTensHo k OC MCB HakonmeH onbIT peannsaumm ToNbKO 3aTonneH-
HbIX B1OUNBTPOB CO CTaLMOHAPHON 3arpy3koil. BUodmnbeTPLI ¢ NOABWKHOM 3arpy3Kon onu-

CaHbl B pasgene 7.
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Yalle vcnonb3yloT aspoTeHKU-6uodunbTpbl (GroTeHkun), codetatowme B cebe KOH-
CTPyKUMM aspoTeHka M BuodunbTpa. B 3TUX KOHCTPYKUMSX MUCMONb3yeTcs Kak BuonneHka,
Tak 1 nnasaowmii un. OgHako BO3MOXHO MpUMEHeHWe 3aTonneHHbix GuoduneTpos Ges
nnasaroLLero una.

Mcnonb3yoT NHEBMATUYECKYHO aapauyio.

3aronneHHble BrouNbTPLI MOrYT MO3BOMUTL pPeann3oBaTth CREAyHLME pPa3HOBUA-
HOCTW TexHonorun Guonormyeckon oumctku: BO, BH, BHA, BHOX®. dennTtpudukaumio npo-
U3BOAAT C MApPaBNMYECKUM nepemelumeaHuem. OaHako B BapuvaHTe CO CTalMoHapHOW 3a-
rPY3KOW CIIOXHOCTb MaccoobmeHa npy AeHUTpudunkauun 3atTpyaHaeT maclutabuposaHue Ha

Bornee KpynHbIX yCTaHOBKax.

MpenmMyllecTBa ANs OKpYXaloLLEN cpefbl

COOTBeTCTByIOT NCcnonb3yemMbIM TEXHONOMMYECKUM npoLeccam.

MexcpefioBble BO3ENCTBUSA

Kak npaevno, o6pa3oBaHve TBepAOro BellecTsa (G1MONNeHKN) Hke, YeM NpUpPOCT KU3-

ObITOYHOIro aKTUBHOMO B a3pOTEHKaX.
MpumeHnmocTb
Mcnonb3aytoT Ha o6bekTax 4o HEBONbLNX BKITHOUUTENBHO.

PakTopbl, BANSAOLLME Ha BO3MOXKHOCTD peanusaunu

CylLecTBEHHas CTOMMOCTb 3arpy304HbIX MaTepuanos, ¢ O4HOW CTOPOHbI, U YMEHbLUE-
H1e 06BLEMOB CTPOUTENBbHBIX KOHCTPYKLMA — C APYrON.

Wcnonb3oBaHmo cnocobeTByeT HEOOXOANMMOCTb PEKOHCTPYKLMM B YCNOBUAX Aedurun-
Ta 06bEMOB, a TakkKe HanuymMe gakToB 3annoBbix cOPOCoB abOHEHTOB, NPUBOAALLMX K yBE-
TINYEHWIO HarpysKun Mo opraHNYeCcKnM 3arpPs3HEHNSM.

BbiGop TMNa 3arpysky U AeTanm KOHCTPYKLIMA COOPYKEHUS OKasblBaloT GonbLioe Bnu-
SIHME Ha HaL&XHOCTb paboTkl. CyLLecTBeHHy Npobnemy npeAcTaBnseT HeKOHTponupyemoe
obpacTtaHve 3arpy3kn GuonneHkon. ATOT 3heKT MOXET NPUBOAUTL K ABYM BMAAM nocnea-
CTBUN:

- NEPUOANYECKOe OTMUPaHME BMONNEHKM C BbILENEHNEM B OYALLEHHYHO BOAY NMPOAYK-
TOB €€ PasnoXeHWs (aMMOHWUIAHBIN a30T);

- MONHOE 3apacTaHne 3arpysku C NoTeper ee NnoLaan NoOBEPXHOCTU U, NMPaKTUYECKM,

BbIXO4A0OM €€ U3 CTPOoA.
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PedepeHLI-00bekTb!

Mpv aHKkeTMpOBaHWM AaHHbIE NO OObLEKTAM C TaKUMWU TEXHOMOTUAMMU HE NONyYeHb,
OfHaKo, Mo oLeHke 3KcrnepToB — uneHoB TPI, nmeetca He meHee 10 OC 'CB, ncnonbayio-

LUMX A@HHYIO TEXHOMOTUIO.
4.2.1.2.2.3 buonornyeckas ouMcTka B poTopHbIX 6uocdunbTpax

0Obulee TEXHUYECKOE oN1caHne

BuopoTtopbl npeacraensalT cobon auckn, mmbo GapabaHbl C 3acbiMHOW 3arpy3kou,
pacnonoX)eHHbIe Ha rOPU3oHTaNBLHOM, MEANEHHO BpaLlaloLeMcs Bany.

Ouckn (6apabaHbl) NOrpyXarTcsa MEHbLUEN YacTblo AnaMeTpa B €MKOCTb COOTBECT-
BYtoLLiel pOPMbI, MO KOTOPOW NPOTEKAKT CTOYHbIE BOAbI.

OcHoBHOM BUOLIEHO3, OTBETCTBEHHDBIA 3a NPOLIECC OUYNCTKN, (POPMMPYETCH Ha NOBEPX-
HOCTW pumckoB BuopoTopa B BUAE NpUKpEnneHHon GuonneHkn. AKTUBHBIA W, KOTOPLIA Haxo-
LWTCS B BOZE BaHH B COCTOSIHUM B3BECU, UrpaeT HeGOMbLUYHO 400 B NMPOLIECCE OYUCTKM.

Tpebyembin anA aspobHOro pasnoxeHns kucnopoa 3abunpaetcs us Bosgyxa uonneH-
KOV BO BpeMsl BPaLLEHWSI; NMPU STOM CTOYHbIE BOALI MHTEHCUMBHO nepemMeluvsatoTcs. Mpu no-
rPY>KeHUM ANCKOB BUOPOTOpa B CTOYHbIE BOAbLI OCYLUECTBRSETCA NMUTAHWE U POCT MUKPOOP-
raHn3mMoB BUONEHKN HA NOBEPXHOCTAX AUCKOB.

Mo cooBpaxeHnsam sawmTbl aTMocdepHOro Bo3ayxa, a Takke 6esonacHocTu, ycra-
HOBKW BbINOMHSIOTCA C 32KPbITbIMU KOXKYXaMK, C MPUHYAUTENBHON BEHTUNALMEN, B TOM YMC-

ne Ans aspaugum.

MpenmyLLiecTBa 418 OKpYXKakoLLEN cpeabl

HapexHas ouncTka OT OpraHUYeckux COeAMHEHNIA U HATPUDUKaLUS, faXKe B YCOBUSX
NeproLNYECKNX Meperpysok, HepaBHOMEPHOW Harpysku W Apyrux ¢akTopoB, CrOCOGHbLIX
HapyLuTb paboTy aspOTEHKOB.

YactuuHoe yaaneHune asoTa (B npegenax 50 %) LOCTUraroT MCMONb30BaHMEM PELMK-
na XUAKOCTW, npowlealen GuopoTop, B PEryrnvpyioLLyo eMKOCTb. B pesynbtare ynaneHve
asota — okono 50 %.

docdop MOXET yaansaTbcs 3a cveT AobaBneHns peareHTa nepen OTCTOUHUKOM.

MexcpenoBble BO3AENCTBUS

AHanornMyHbl 3aToneHHbIM BruopunbTPpam

[MprmeHnmocTb

[0 MarbIx COOPYKEHUI BKITHOUUTENBHO
207



d)aKTOQbI BAnawLne Ha BOSMOXHOCTb peanuaLinn

YcnoBus npuMeHeHus Ha obbekTax, rae AonycTMmo YacTuyHoe yaarneHue asora
OCHOBHbIMW NPENMYLLIECTBAMU JaHHOW TEXHOMOMN SBNAKOTCS:

- MPOCTOTa U CTabUnNbHOCTL NPoLecca;

- apanTaums K USMEHEHWUAM Harpysky Unu rufipaBnmyeckum konebaHmsam,

- skcrninyatauus He TpebyeT BbICOKON kBanudukauum nepcoHana;

- HE3HAUUTENbHbIE 3HEPro3aTparhl.

PedepeHu-06bexTbl

Moc. Metpoeckoe (JleHuHrpaackas obnacte, Mpunosepckuin p-H), LieHTpansHas ycaab-
6a 0. Banaam (Pecny6nuka Kapenus)

4.2.1.3 floouncTtka oT opraHM4eckux coeguHeHumn, asora u cocdopa

4.2.1.3.1 Bunonornyeckas 4OOYMCTKA OT OPraHUYeCKUX COeaUHEHUIN N

coeaUHEHUN a3oTa

ObLulee TeXHUYECKOE ONUcCaHNe

BapwuaHT ¢ HesaTonneHHsIMM GrodunnbTpamMm

OcyluecTBnseTCH B COOPYKEHUSX, KaK MpaBumo, NpsiIMOYronbHOW unu Kpyrnow dgop-
Mbl, 3aMOMHEHHbIX MNOCKOCTHBLIM UMW TPEXMEPHBIM (KapKacHbIM) 3arpy304HbIM MaTEpPUanom,
B KOTOpbIE TMOCTynaeT W pacnpegenseTcs no MOBEepXHOCTM Joounaemas Boja.
Ha noBepxHocTn 3arpy3ouHoro marepuana dopmmpyetcss GMonneHka, ocyLlecTBnsLan
npoLecc o4ncTkU. Aspaumst BUOPUNETPOB NPOUCXOAUT CaMOMPOU3BONIBHO.

B pesynbTaTe TEXHOMOrMYecKoro mnpolecca AO0YUCTKM B HeaaTonneHHelX Groduns-
Tpax NpoucxogunT copbums Ha GronneHke N oKUCNeHe (MonHoe NBo YacTUYHOE) OpraHnye-
CKUX 3arpsis3HEHUA U amMOHWUIAHOrO a3oTa. Okucnsiemble opraHudeckue CoeanHeHUs TpaHc-
hOPMUPYIOTCH B YINEKNCINOTY U BOAY, aMMOHWUAHBIA 30T — B HUTPaThl (M HEKOTOPOE KOmMu-
YeCTBO HUTPWUTOB). B pesynbTate NUTaHUS U LENEHUS MUKPOOPraHM3MOB aKTUBHOrO una, a
TakKke CopbLMM MMM 3arpasHSIOLLMX BELLECTB NMPOUCXOAMT NpMPOCT SronneHkn. Takke vo-
nneHka copbupyeT YacTb B3BELLEHHBIX YacTWL, aKTUBHOTO una.

Mo mMepe HapacTaHusi Crosi BHYTPEHHAS YacTb BuonneHkM oTMMpaeT, B pesynbTare
Yero AaHHbIA pparMeHT OTCNanBaeTCsl U YHOCUTCS 13 BModunnsTpa C NMOTOKOM OYMLLIEHHON

BO/lbl, OTBOAMMON CO [1HA COOPYKEHUSI.
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BapuaHT ¢ 3aTonneHHbIMU 6uodunnstTpamm

OcyLLuecTBNAETCA B 3aMONHEHHbLIX COOPYXKEHUSX C 3arpy304HbIM MarepuanoMm, B KOTO-
pble MocTynaeT crodHas Bopa. Ha noeepxHOCTM 3arpy3ouHOro marepuwana opMupyeTcs
6uonneHka, ocyLwecTenAWAs NPoLECcC o4mMcTkn. [Ansa nogaepxaHms Guoxmmmnyeckoro npo-
Lecca oKMCneHns BrnounbTpel a3poTeHKM asprpyoTCsa ¢ NMOMOLLIO, KaK NpaBuiio, NHeBMa-
TUHECKNX CUCTEM. 3arpy3oyHbld MaTepuan MOXeT ObiTb pasmeLleH B COOPYXEHUM Criegyto-
LLIMMW OCHOBHbIMM criocobamm:

- B BUAE caMoHecyLumx BnokoB (HenocpeAcTBEHHO Ha AHWLLE NBo Ha noaaepXusa-
HOLMX Kapkacax);

- B BUAE NOMOTHULL, BONTOKHUCTbLIX Matepuarnos 1 T. M., pasMeLlaembixX Ha Kapkacax;

- B BUZe nnaegatowlen 3arpysku (noka Ha OC NCB B Poccum npvMEHEHO TOMbKO B NMpo-
ekTax);

- MEIKOAMWCMNEPCHbIA MaTepunar, NPUBOAMMBIN B COCTOAHWE MCEBAOOXKIKEHUA NPU MO~
Lade peuvpkynsumoHHoro pacxoaa (noka Ha OC FCB B Poccun He npumMeHsieTcs).

Mpw ncnonb3oBaHWM cBOGOAHOMNABAIOWEN MNacTUKOBOW 3arpysku, NNOTHOCTb KOTO-
por 6nmska K NIOTHOCTW BOAbI, MPUMEHSAIOT CTaLMOHapHbIe cuTa ANS OTAENeHus ee oT 06-
paboTaHHOM pacnpeaeneHns Boabl.

MpenmMyLLiecTBa AN OKPYXKAIOLLEN cpefbl

Mos3BonseT ocyLecTBNATb rMyOOKOe OKUCNEHNE aMMOHUAHOMO a30Ta M OpraHUYecKuX
3arpsisHeHnn — o 2-3 mr/n no BlMKs, no 0,4 mMr/n no aMMoHuMiiHOMY asoty, 0,05-0,1 mr/n no
a30Ty HATPUTOB.

O heKkTBHOCTL M rnybuHa yaaneHnss B3BeLUEHHbIX BELLECTB 3aBUCAT OT 0COGeHHo-

CTen NpUMeHsieMon 3arpysku n gocturaet 50 % — 60 %.

MexcpenoBble BO3aENCTBUS

MpupocT BGMONNEHKN HE3HAYMTENBHBIN.
OMmumceun B BO3AYLLHYIO Cpefy He3HaumTelbHbl BBUAY BbICOKOW a3poBHOCTM npoLecca

1 Masnow TONWMHbI BUONNEHKM.

MpumeHnmocTb

YHusepcanbHas.

‘DaKTOQbI BAnaKLLne Ha BOSMOXHOCTb peanun3aummn

nOTpe6HOCTb B nnowaan ona peanusaudnm mMetona HeBbICOKas.
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PedepeHuU-06bekTbI

BrodunbTpbl foouncTkm ¢ epiosoi sarpyakon — OC FCB r. Mogonbkck. Obuwee Kko-

nuyecTtBo o6bekToB — He MmeHee 10.
4.2.1.3.2 floouncTtka oT B3BEWEHHbIX BewecTs hunbTpaumen

OcCyLecTBAAIOT, KaK MPaBuno, B 3ePHUCTBIX, MEXaHUYECKUX UMM MeMBPaHHbIX urb-

Tpax.

O6gee TexHn4eckoe onucaHune

a) 3epHucTble PUnbTPEI
N3BECTHO MHOXXECTBO KOHCTPYKLMIA 3€PHUCTBIX (OUMNBETPOB, 06beANHAEMbIX UCMOSb30-
BaHVWEM HACbIMHOW 3EpPHUCTON (UNLTPaLMOHHONW 3arpy3kn. MIx MOXHO noapasgaenvtb Ha
CneayoLLmMe OCHOBHbIE KAaTEropun:
- 0 TMNy npouecca:
1) uicTO PUNBTPALMNOHHBIE,
2) 6uonoro-punsTpaynoHHsIe
- MO TWNY 3arpy3Kku:
1) ¢ MMHeparbHOW 3arpy3kom (Necok v T. n.);
2) C Nerkor nnaBarLwen 3arpy3kon
- M0 NoAaun BoAbl:
1) HanopHbIe,
2) 6e3HanopHble
- MO TUMNY NPOMbIBKU:
1) nepvoanyeckas;
2) HenpepbiBHas
- M0 NOSOXKEHMIO 3arpy3km Bo Bpemsa dasbl punbTpaumm:
1) cTaumoHapHas;
2) pBwxyLLascs.
[na Bcex TMNOB hMNbTPOB CO CTaLMOHAPHOW 3arpy3kon goouviiaemasn sofa npoxo-
AVT Yepes HenoABWKHbIA (B hase punbTpaumu) 3arpy3ouHbin cnon. B dunbTpax ¢ asuxy-
Lerca 3arpysKol ee Criol HaxoAWUTCS B MNOCTOSIHHOM ABWXKEHWW, 3@ CHYET TOro, YTo 3arpyaka
CHW3y nogaeTcs apnndToM B 30HY MPOMBIBKY, 1 MOCNe Hee oceaaeT CBEpXy Cros, TaMm, rae

HaunHaeTcs PUnbTpauus BoAbI.
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MNMpombiBHas Boaa nepuoanyeckn Nbo HENpPepLIBHO OTBOAUTCS B Ka4ecTBe BO3BpAT-
HOro MOTOKAa, Kak NpaBuMO, B Ha4arno TEXHOMOrMYeCcKoro npoLecca OYUCTKN CTOYHBIX BOg,
nnbo B aspOTEHKN.

6) MexaHunueckne punbTpbl

- besHanopHble ceTyatble (MemMOpaHrHbie) PUNLTPbI

OuvLieHHan CToyHas BOAa MOCTYNAeT CaMOTEKOM Ha ceTkM (MembpaHbl), umerowme
pasmep suenkn ot 10 go 100 mkm, B 3aBUCUMOCTU OT TpeboBaHun K 3PPEKTUBHOCTU U
CBOWCTB CTOYHOW BOAbI MU 3arps3HEeHU, NpodunsTpOBLIBAETCA Yepes HUX u cobupaetcs
cbopHeiMn cnctemamu. CeTku Mo OKOHYaHUo asel bunbTpauum NpombIBaloTCA obpaTHOM
CTpyen.

B Haubonee pacnpocTpaHeHHOM Ture obopyaoBaHWsi, POTOPHBIX AUCKOBLIX ¢Hunb-
Tpax, kak npaBuIio, ceTkm (MembpaHbl) cCobpaHbl B MONYMNOrpy>KEHHbIE AUCKM 1 BPaLLATCS.

- HanopHble npykuHHBbIE N ceTyaTbie PUNbTPbI.

OuuileHHasa cToyHas BoAa Noj HaropoM MOAAETCA B HAPYXHYO NonocTb (Tu) dunb-
Tpa, unsTpyeTca Nnbo Yepes Haceuku Ha npyxuHax, nMnmbo yepes ceTKy BO BHyTpeHHee
NpPOCTPaHCTBO (pUnbTPa, NMOCre Yero OTBOAUTCS B COOPHYHO CUCTEMY.

Mo okoHYaHUM uukna unsTpaumM crieayet umkn npombiBku. CeTyatbie (OUNbTPDLI
NPOMBbIBAKOTCS MOTOKOM BOfbl BAOMb CETKU. B MPYXMHHBIX KOHCTPYKLMSAX MPYXWMHBI pasxu-
MaIOTCSl, NPOCTPAHCTBO MEXAY UX BUTKAMW YBENMUYMBAETCH, NOCNE Yero MPOUCXOAUT Mpo-
MblIBKa 06paTHLIM TOKOM BOZb!.

Mepen dunbTpaunern B ooUnLLaeMY0 BOAY Nepes pasfnyHbIMU KOHCTPYKLMSMU MO-
XKET nojaeaTbCs pacTBop peareHTa (koarynsHTta, nvbo dnokynaHTa, unu oboux), npevmy-
LLECTBEHHO A8 ocaxaeHus dpocaTos (Yalle B TpyOOnNpoBoL UNn KaHar, 0gHaKo BO3MOXHO

M UCTIOIb30BaHME Kamep CMELLEHNSA 1 XIonse06pasoBaHns).

MpenmyLecTBa Ana OKpyXaroLLEN cpelbl

MosBonsieT yaansTe B3BELUEHHbIE BELLECTBA A0 OCTaTOYHbIX KOHLEHTpaUMA 2—8 mr/r,
a TaKke COOTBETCTBYHOLLME B3BeLLEHHbIM BelyecTBaM BlMKs, opraHnyeckne coeguHeHus aso-
Ta n ¢pocdopa. Npn ncnonb3oBaHMK peareHToB ANS AONOMHUTENBLHOrO ocaxaeHus docdo-
pa bmnbTpbl MOryT obecneyrBaTtb OCTaTouvHble KOHUEeHTpauumM docdopa doctaros MeHee
0,2 mr/n.

MexcpenoBble BO3AeNCTBUSA

besHanopHas GunbTpaumsa npakTu4eckn He obpasyeT Kakmx-nnbo CyeCTBEHHbIX
MEXCPEAO0BbLIX BO34EACTBUN.

HanopHas ¢gpunsTpaums Tpebyet Gonee CyLLeCTBEHHbIX dHEprosarpar.
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MpumeHumocTb

MpymeHuUM Ao ypoBsH:A kpynHenwmx OC BKNOYUTENBHO.

dakTopbl BANAKOLLINE Ha BOSMOXHOCTb peann3atimn

YaenbHble kanuTarnbHble BMOXEHUS MPU UCMOMNb30BaHUN AUCKOBbIX CETYaTbIX (MUb-
TPOB CYLLIECTBEHHO CHWKAKOTCA NO Mepe yBENUUYEHUA NpOon3BOAUTENBHOCTU YCTaHOBKU. Me-
TOA NPUMEHUM MPK NoBbIX 3Ha4YeHnax M.

lMpuMeHeHre NPYXUHHBIX U NPOYNX KOPMYCHBLIX MEXaHUYECKNX PUNLTPOB B CBSA3MU C
HEBbICOKOW €4MHUYHOWN NPOU3BOAUTENBHOCTLIO B 3HAYUTENBHOW cTeneHn orpaHnyeHo OC o
CpPeAHVX BKITHOUUTESTBHO.

OnbIT akcnnyatauum 3epHUCTbIX (PUNBTPOB, BECbMA NPOTUBOPEYUB. KOHCTPyKLMW,
BbINONHEHHbIE NO npoekTam 1970-1980-x rogoB, nokasanu HU3Kyr HagexHocTs. HanpoTus,
BECbMa NMONOXMUTENbHBIA OMbIT 3Kcrnnyataun HakonneH Ha OC KOxHoro bytoso u 3eneHo-
rpaaa, 3anpoeKTUPOBaHHbIX MO HEMELKUM CTaHAApTaM (XOTS NPOEKTHYIO 3arpyaKy NpuyLLInoch
3amMeHnTL Ha Gonee kpynHyto). HanpoTuB, oTpyuuaTtenbHbIA ONbIT MOMyYeH Npu UCMonb30Ba-
HVM DOUNBTPOB C HENPEPLIBHOW NPOMBIBKOW 3arpysku (cMm. Tabnuuy 4.7).

MpuMmeHeHWe onumn peareHTHOro yaaneHus docdopa npMBOAUT K CyLLIECTBEHHOMY
YBEMUYEHWNIO SKCMNyaTaLUMOHHBIX 3aTparT, 1 Npexae BCero, Nno CreayroLwmM CTaTbaMm:

- Ha NpuobpeTeHNe peareHToB;

- Ha 3KCMnyaTtauuio ysna XpaHeHWs peareHTa, NPUroToBMNeHWUst U A03UPOBaHUS €ero
pacTtsopa.

OpHako peareHTHOoe yaaneHue docdatoB Ha CTaauM JOOYUCTKM (MpY ee Hanmmnumm)
MOXET MMETb MPEeMMYLLECTBO MO OTHOLLEHMIO K MPUMEHEHMWIO PeareHToB B aspoTeHKax: oT-
CYTCTBYET HEraTuBHOE BMUSIHWE Ha aKTUBHBIA Ui (HAKOMMeHWe B HEM WMHEPTHOW Buomaccsl).
BeepeHve peareHTa 1 Ha OCHOBHOW CTaAUM OYUCTKU, U MPY SOOYNCTKE CHIDKAET ero Pacxoa.

PedepeHL-06bekTbl €  MCNONb3oBaHWEM (PUIBTPOB JOOYMCTKA MpUBELEHbl B
Tabnvue 4.7.

Tabnuua 4.7 — PedhepeHu-06bekTbl C MCNonb3oBaHneM UNbTPOB AOOHNUCTKM

TexHonorus O6bekThl | MpoekTHas NpoM3BOAUTENBHOCTL/ | CpeaHerofoBoe coaepxaHue
dakTudeckas Harpy3ka (2104 ), B3BELUCHHbIX BELLECTB
TBIC. M3/CW B OYMLLEHHOW BoAe, Mr/n
3epHUCTbIE PUNLTPLI C OC Ne 10 80/37 24
PUNLTPALMET HEPES He- | o g 14 140/71 1,3
NOABWXHBIW CION 3arpy3kn
OC Ne 4 10,5 /4,5 7.8
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TexHonorus OObekTbl | MpoekTHas Npou3BoAUTENbHOCTL/ | CpeaHerofoBoe coaepkaHue
akTnueckasn Harpyska (2104 r), B3BELLEHHbIX BELLECTB
Thic. M/cyT B OYULLIEHHOW BOAE, Mr/Mn

®unbTpbl ¢ HenpepsiBHol | OC Ne 15 BbiBeaeHbl M3 akcnnyatauuu.

NPOMbIBKOK 10.5/5.5 N3-3a HeadpdbekTMBHOM  npo-
MbIBKW 3arpyska KonbMaTupo-
Banace (cpacranace). bopb6a ¢
3Tum TpeboBana 4acTtbiX NpPo-
MbIBOK FMNOXIIOPUTOM HaTpus

Buonoro- OC Ne 14 753/272 29,1

UNBLTPALUOHHBIE peakTo- OC Ne 9 106/100

pbl C €PLUIOBOII 3arpy3Koi 16,5

UmeeTtcs nHpopmauma 0 Hannuum poTOPHBIX JUCKOBbIX dunbTpoB Ha OC Hoeoue-
Bokcapcka 1 Yepenosua, ogHako aaHHble no aTum OC B X04e aHKETUPOBAHUS HE MOMYYEHbI.
HanHble Tabnuuel 4.7, Takum 06pa3om, He MO3BOMSAIT OAHO3HAYHO PEKOMEHAOBATH
WCMONb30BaHNE  3EPHUCTLIX (PUMBTPOB C  HEMPEpbIBHOW MPOMbIBKOW U Buonoro-

PMNBTPaALMOHHbLIX PEaKTOPOB C EPLLIOBOW 3arpy3Kou.
4.2.1.3.3 JloouucTtka B 6Guonpyaax

ObLLee TeXHUYECKOE ONMUCAHME

OunwieHHas Bofa nojBepraeTcs eCTeCTBEHHOW BUOMOrMYeckon O0UUCTKE B 3eMNs-
HbIX eMKOCTAX (MOryT ObITb MMAPOU3ONMPOBAHbI), pacCUMTaHHbIX Ha npebblBaHne OT He-
CKOMbKWUX CyTOK Ao 1-2 Hep, rnybuHom ot 0,5 M A0 Heckonbknx mMeTpoB. [pouecc o4ncTkm
OCYLLIECTBNAETCA B OCHOBHOM DakTepusiMy aHanormyHo NpoLeccy B aspoTeHkax, yaaneHue
BMOreHHbIX 3NEMEHTOB OCYLLECTBISIETCS Takke Ha NPUPOCT BOJOPOCHEN N APYrUX BOAHbLIX
pacteHuii. Aspaumsa MOXeT ObiTb eCTECTBEHHOW, MMB0 UCKYCCTBEHHON (Kak MHEBMaTWUYECKON,
Tak U mexaHunyeckon). MNpn ncnonb3oBaHMM Menknx GuonpyaoB C BbICLUEN BOLHOM pacTu-
TenbHOCTbIO BONbLUYH POSlb B OYMCTKE UrparoT Taikke npoueccsl dunbTpaumm n Gnocopb-
umun. Hapsay ¢ saBeplieHnemM BUOXMMUYECKMX MPOLECCOoB, B Buonpyaax NpoucxoguT oca-
XKOEHWE B3BELLEHHbIX BELLECTB.

KayectBO ounLeHHOM BOAbLI nocne GruonpyaoB BO MHOrOM OMNPEAEnseTcs KavyecTBOM
MOCTynaroLLen B HNX BUONOMMYECKM OYNLLIEHHON CTOYHOW BOAbI.

BrnsHwe Ha oKpyxarLlyro cpeay

Mo3BonsaOT KOHTPONMPOBaTL COAEPXaHMe B3BELLEHHbLIX BelwecTB He Gonee 10 mr/n,

Aaxe MNMpn 3annoBoM BbIHOCE Una U3 BTOPUYHBLIX OTCTOMHMKOB. Mo3BonsoT nony4vynTb coaep-
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XaHne aMMOHWMHOro asoTta He Gonee 2 mr/n u BIKs He Gonee 5 mr/n (Npu Hagnexalem
BpeMeHu npebkisaHus). Mpun MCNonb3oBaHWM NPYAOB C BbICLLEA BOAHOW PaCTUTENbHOCTLIO B
OonbLUen cTeneHn NPonCcXoauT yaaneHue asora un gocdopa.

OcyLecTBnseTcs CyLLECTBEHHOE YAANeHUEe TSXKEbIX METAIOB (HEpacHETHbIN NPOLECT).

MexcpenoBbie BO3AESNCTBUA

MpakTnyeckn OTCyTCTBYIOT.
MpuMeHnmocTb
OT cBepxmanbix Ao cpegHnx OC BKOUATENBHO

PedepeHLI-00bekTb!

Mo faHHbIM aHKETMPOBaHUA WMH(OPMaUMs He nonydeHa. o AaHHbIM 3KCnepToB —

uneHoB TPIT, konnyecTBo 06bekToB ¢ Buonpyaamum cocraBnsiet He meHee 10.
4.2.2 O6e33apaxuBaHue CTOUYHbIX BOA4
4.2.2.1 O6e33apaxnBaHue OUMLLEHHbIX BOJ, XJIOPOM UIU XJIOp-peareHTamm

ObLLee TEXHMYECKOE ONMUCaHME

B ounLLeHHY0 BOAY A03MPYETCA pacTBOp XNopa B BO4e, NPUroTaBNMBaEMbIi B xnopa-
TOpe B pesynbTare MCMapeHUs XMAKOro xnopa, Nnubo pacTeop rMnoxnoputa HaTpusi, nocne
Yyero Bofa B TeyeHue He MeHee 0,5 4 AOMKHA HAXOAUTLCA B KOHTaKTHOM pesepByape npu
KOHLIEHTpaLM pacTBOPEHHOIO Xropa He MeHee 2 Mr/n.

B KayecTBe UCTOYHUKA aKTUBHOTO XIOpa MOXET MCMOMNb30BaTbCS MPUBO3HON MIN Npu-
FOTOBMEHHbIA Ha MecTe rMnoxrnoput HaTpus. Ha Manbix oGbekTax UCMonb3yeTcs XropHas
N3BECTb.

BrnnsHue Ha OKpyaroLLyr cpeay

Metoa obecneumBaeT obecneyeHne caHUTapHoO-rurneHndecknx TpeboeanHmin no o6es-
3apaxvBaHnio. OfHOBPEMEHHO C 3TMM METOA HAHOCUT MPAMOWN N OYEBUAHBIA BPEJ, OKPYXa-
toLlen cpene 3a cueT cbpoca B BOAHbIN 06beKT 06e33apakeHHON BOAblI C OCTATOYHBIM CO-
LlepXaHMEM aKTUBHOMO XJopa, XfMOpamMMHOB, XNMOPOPraHUYeCKUX COEAMHEHUN. 3TO HaHOCUT
yuep6 Bcem ruapobuoHTam, a Takke NPUBOAUT K HAKOMMEHNUIO XIOPOPraHNYecknx CoeanHe-

HWIA B NULLEBON LIENN U B LOHHbIX OTNAOXKEHUSX.

MexcpefoBble BO3LENCTBUSA

MNMocTosiHHOEe BO3AEUCTBME Ha BO3AYX U MOYBLI, LYMOBOE, TEMINOBOE U Apyrne Buabl
3arpsi3HEHNS OTCYTCTBYHOT.
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Pacxog anekTpoaHeprumv HebonbLIOW NpU WUCMONbL3OBaHUKU XUAKOrO Xnopa, cylie-

CTBEHHbBIN — MPW NONYYEHUN TUNOXIIOPUTa SNEKTPOMN3OM.

MpumeHumocTb

Mpw ntobom macLuTabe coopyxeHun. XKuakui xnop LienecoobpasHo NpUMEHSATL TOIb-
KO Ha cpefHux 1 BonbLINX COOPYKEHUSIX, TMNOXMNOPUT MOXET NPUMEHSATLCA (Nony4aTbcs) Ha

coopyxeHusx nobdoro macwitaba.

d)aKTOQbI BANAKOLLINE Ha BOSMOXXHOCTb peanmn3atimmn

Wcnonb3oBaHve xrnopa co3faeT CyLeCTBEHHbIE PUCKU OTPAaBIEHWA MNPy aBapusix B
cuUcTeMe NpueMa, XpaHeHUsi N O3UPOBaHUS, a Takke Npy TEPPOPUCTUYECKOM HanageHuu.

Bce xnopcoaepxaluve obessapaxuBarope peareHTbl BECbMa KOPPO3UOHHDI.

OuNLLEHHbIE CTOYHbIE BOALI, B OTNUYME OT MUTLEBON BOAbI, XapaKTepumayloTcsl BECbMa
BbICOKMM XMOPMOrTOWEHNEM MNpY AOCTUXKEHUN TPEOYEeMON BENNYNHBLI 2 MF/I aKTUBHOTO XMO-
pa. CyLlecTBEHHO, YTO AaHHLIM NapaMeTp 3aBWCUT OT COAEPXaHWS aMMOHWIAHOTO a3oTa B
Boze (0BpasytoLLero xnopamMuHbl), KOTOPOE MOXET konebaTeCs B LUMPOKMX Npeaenax.

[elicTByrolme sKONOTMYECKME N UHXEHepHble TpebosaHna TpebyloT nposeaeHns ge-
XINOpVPOBaHWA mnocne xnopuposaHus. lNpolecc AexnopmMpoBaHUA OCYLLECTBNAETCA BBeAe-
HMEM B XJIOPUPOBaHHYO BOAY BELUECTB, CMOCOOHBLIX CBA3bIBATb W3OLITOMHBIA  XMOP.
B kavyecTBe TakmMx BELLECTB MOXHO NPUMEHSTL MTMNOCYNbgUT-HATPUS (CEPHOBATUCTO-KUCTTBIN
HaTpuih NaS203), ceprucTbir ras SO,, cynbdhut Hatpus Na,SO3 v ap. [ina gexnopuposaHus
NPUMEHSIIOT Takke PUNLTPOBaHWE Yepes aKkTMBUPOBaHHBLIN yronb. Ha sarpy3ke npoucxoavT
BOCCTaHOBIEHNE aKTMBHOMO (pacTBOPEHHOro) xnopa Ao aHuoHa Cl, a Takke copbupyrorcs
TOKCWUYHbIE MPOAYKTHI XIIOPOSIM3a OPraHNYeCcKUX 3arpsisHEHUNA.

Pecypc paboTbl yrns B TakoM pexvme 3HaUMTerbHO Bbille, YeM npu copbuymn opraHn-
k. OAHaKo, Tak KaKk MOBEPXHOCTb 3EPEH YrNs MOCNe HEKOTOPOro BPEMEHWU €ro paboTkbl Mo-
KpbIBaETCA Croem copbrpoBaHHbIX BELWECTB, NpenaTcTByoWmx pabote dunbTpa, Tpebyetca
€ro npombiBka Bogon. Takke MOXeT NoTpeboBaTbCs pereHepaums ropaunm WEeNoYHbIM pac-
TBOPOM.

CoOopy>XeHUS1 XNOPUPOBaHUA C AEXNOPUPOBAHVMEM AOCTATOMHO CROXHBI U TpebytoT

KBarnu LMpOBaHHOW 3KCNyaTaLmn.

PedepeHL-06bekTbl

CoTHM O06BbEKTOB, B TOM 4MCNE C UCMOMNb3OBaHUEM XUAKOrO xnopa (KOJ'lMLIeCTBO CoO-

KpalLaeTcs) U runoxnopuTa HaTpus (KONMHECTBO yBENMYMBAETCS).

215



Kak no AaHHbIM aHKeTMPOBaHWA, Tak 1 Mo AaHHbIM 3KCnepToB — uneHoB TP, gexno-
pvpoBaHvne B Poccun Hurge He ucnonbayetca. Takum obpasom, Ha Bcex OC I'CB, rae wnc-
MoSib3yeTCcsl XMOpUpPOBaHWe, Hapsay C pelleHVeM CaHUTapHO-TUIMEHWYECKOW 3ajayn, B

BonbLUEN NN MEHBLLEWN CTENEHN HAHOCUTCA yLLEep® BOAHBLIM 0O beKTaM.
4.2.2.2 Obe33apaxuBaHue oUMLLEHHbIX Boa Yd-o6nyueHuem

O0LLEee TEXHNYECKOE ONUCaHNE

OuuieHHas Bofa nogeepraeTcst 06ny4eHuto, Npoxoas psaoM ¢ Yd-namnamu, nove-
LLIEHHbIX B NPOHUL@EMbIE AN U3rydeHns Yexnbl. B pesynbtaTte Bosgencreus Y®-nanyyeHus
(ans obeszapakmMBaHMA OYULLEHHBIX CTOYHbIX BOJL MPUMEHSOTCA TOMBbKO Namrbl HU3KOro
[AaBMneHuss ¢ ANMHOM BOMHbI 254 HM) paspywarotcs yyacTtkm JHK Gakrtepuin n natoreHHbIx
rpocTtenmnx, a Tarke PHK B1pycoB, 4To NPenaTCTBYET UX PasMHOXEHWIO.

Annapatbl Y®-o6e3s3apaxuBaHvis MoryT ObiTb KOPNyCcHbIMM (HAnopHLIMKW) U KaHarb-
HbIMW (OTKPbITbIMK). [epBble MPUMEHSIOT A0 YPOBHSI GONMbLUMX COOPYXEHUN, BTOpble — Ha

KPYMHbBIX U1 BbiLLE.

[MpenmyLLieCcTBa AN OKPYKAKOLLEV cpeabl

MeTog obBecrneunBaeT obecneueHne caHUTapHO-TUrMeHnYecknx TpeboeanHui no o6es-

3apaxnBaHunio Ges NPsIMOro HeraTMBHOTO BO3AEWCTBUA Ha OKPYXXAIOLLYIO Cpeay.

MexcpefoBble BO3LENCTEBUS

BosgencTemsl Ha BO3f4yx M MOYBbLI, LLYMOBOE, TENMOBOE U ApYyrMe BUAbl 3arpsa3HEHUst
OTCYTCTBYHOT.

MeTton TpebyeT CyLEeCTBEHHOro pacxofa 3nekTposHeprum Ha paboty Yd-namn
(06b14HO 15 % — 20 % oT 3aTpar Ha aspauuilo B aspoTeHkax 1 Ao 30 % — npy NOMHOCTLIO
OMTUMMU3MPOBaHHbBIX, COKPaLLEHHbIX 3Hepro3arparax Ha BMONorM4eckyro OYMCTKy). JTu 3a-

TpaTbl He peKynepupyeMb..
MprMeHnmocTb
Mpun nrobom mactabe CoOOpyKEHUN.

PDaKTopbl, BAMSIOLLIME HA BO3SMOXHOCTL peannsaumnm

CoOopy)XeHMs! AOCTaTOYHO KOMMAKTHbI.
UeM MeHblUe COAepKaHWe B3BELUEHHbIX BELECTB B OUULLEHHOW BOAE, TeM HWxe

3Hepro3artpaTbl Ha Y®-obe3saparkmBaHue u Bbille 3pdeKTMBHOCTL METOAA.
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Mpwn anutensHoW TpaHcnopTupoBke obe33zapaxeHHOW BOAbI MO kaHanam (Tpybonpo-
BOAaM) AJIMHOW HECKOMBKO KUIIOMETPOB BO3MOXEH CYLLECTBEHHbIN 3pdEeKT BTOPUYHOrO po-
cTa bakTepuin, B TOM YMcrie 1 3a cyeT BakTepuanbHbix 06pacTaHuii Ha CTeHKax, NPUBOASALLNIA
K YBENUYEHMIO WX COAEPKAHWUS CBbILE CaHWTapHbIXx TpeboBaHuA. 3TO 0OCTOATENLCTBO
AOIDKHO YUMTBIBATECS MPU HA3HAYEHWM MOLLHOCTW OBNyYeHWs, a Takke npu onpeaeneHum
HeoBXxoAMMOCTY 1 Bblbope MeToAa TPETUYHOW OYUCTKU B 3aBMCUMOCTW OT YCIOBUWA OTBEAe-
HUsi 06essaparkeHHOW BoAbl B BOAHbIA 0ObeKT. BTOPUYHBLIA POCT MHAUKATOPHbLIX BakTepuin
OTHIOAb HE TOXAECTBEHEH POCTY COAEpXaHWs MaTOoreHHbIX OpraHWsMoB, NOAaBRsoLLee
BONbLUMHCTBO KOTOPbIX HE CMOCOBHO K Pa3MHOXEHWIO BHE OpraHusma 4enoBeka, OfHako,

AaHHoe 06CTOATENBCTBO MPMMEHUTENBHO K YP-06e33apakMBaHmio M3yueHo He A0CTaTOuHO.

PedepeHL-00bekTbl

[JecaTkn KpynHbIX U COTHW ocTalbHbiXx ob6bekToB. KpynHeliwmne B mupe OC ¢ Y-

obeasapaxmBaHnem — Ha KypbsHockux v Jiobepeuxmx OC (Mocksa).
4.2.3 Nognpoueccbl 06paboTku ocaaka
4.2.3.1 Noanpouecchkl cTabunusauun ocagka

4.2.3.1.1 AHaspo6Hasa cTabunusauums XuUaKux ocagkoB (MeTaHOBOe

c6paxuBaHue)

ObLee TeXHUYECKOE ONMUCAHNE

Ob6pabaTtbiBaemblli OCaf0K MOAAETCH B 3aKPbITbIE NEpPeMelUnBaeMble peakTopbl —
METaHTEHKM, B KOTOPbLIX NPOMCXOAUT aHaspobHbI (GeckMcnopoaHbIin) npouece pacnaga va-
CTW OpraHU4eckoro BeLlecTBa Ocagka C MoflyYeHMeM CMEeCU MeTaHa W Yrnmekucnoro rasa.
Mpouecc TpebyeT noaaepkaHUs onpeaerieHHol Temnepatypbl. BbigensiwoT 2 avanasoHa
Temnepatyp — mMe3odunbHbIl (33 °C — 38 °C) 1 TepmodunbHbin (50 °C — 55 °C). Bpems
obpaboTtkn coctasnsaeT 12-30 cyT B Me3odunbLHOM 1 6-12 cyT B TepmodunsHoM. O6pabo-
TaHHbIN 0Caf0K CAaMOTEKOM BbINPY)KAETCH U3 METaHTEHKA.

CGpaxkrBaH1o NOABEPratoT, Kak NpaBuIio, CMECh 0CAAKOB NEPBUYHBIX OTCTOMHUKOB U
N30bITOYHOIO akTUBHOMO MNa, Peke — TONbKO 0CaA0K NEPBUYHBIX OTCTOMHMKOB (MPU UCTOMb-
30BaHUM OTAENbHOW TEXHOMOMMM AN U3BbITOMHOrO aKTUBHOrO una) nnbo ToNbko M3BbbITOY-
HbIA aKTUBHBIN UM (MPY OYUCTKE CTOYHbIX BOA 6€3 NepBUYHOrO OCBETNEHUS).

B 3apyGexHon npakTuke Bce Gonblue pacnpocTpaHeHsl METOAbI NOBbILLEHUA 3ddek-
TMBHOCTM npouecca cOpaxkvBaHus (Tennosasa obpabotka, Y3-o6pabotka u gp.). B oteve-

CTBEHHOW NpakTuke pedepeHU-06beKTbl TAaKOro poaa OTCYTCTBYIOT.
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MpeumylilecTBa AN OKPYKaKoLLEN cpeabl

OpuvH 13 Hanbonee GrnaronpyATHLIX AN OKPYXaroWwewn cpeabl NpoLeccoB, NUCMONb3y-
eMbIX B KOMMyHanbHOM BogooTBefeHun. MossonsieT TpaHcgopmupoBaTth B Buoras Hecrta-
OunbHOE OpraHUMYeckoe BELLECTBO OCajka, KOTOpoe B MPOTUBHOM CryYae pasnaraetcs B
oKpyxaroLen cpege, Tpebys 6onbLIOro KONMMYECTBa kucnopoaa (NP OKUCIIEHUN B NOYBE)
nnbo BbIAENAS NAPHMKOBbIE ra3bl (MPY 3axOpOHeHMM nNbo MHOM cknaguposaHun). Bblae-
JNIEeHHbIN B npouecce cOpaxuBaHna Guoras npeacraBnseT cobon UeHHoe TonnmMeo, addek-
TUBHasa yTunu3aums KoToporo (Hapsigy C APYrUMW UHXEHEPHBIMW PELLUEHUSAMW) NO3BONSET
He TomnbKo 0bBecneunTb HyKHYI0 TeMnepaTtypy B MeTaHTeHKax, HO U obecneunTs BbipaboTky
aHeprum, Ha 50 % — 70 % (no 100%) nokpbiBatoLLeln 3aTpaThbl COOPYXEHWUIN OYNCTKN CTOYHBIX
BOA, Ha aspaumto. Mpn aToM B pesynbTaTte CxuraHus uorasa 3KkOHOMUTCH NPUPOAHOE Tor-
JINBO 1 CYLLIECTBEHHO COKpaLLaeTCsl BbIOPOC NApHUKOBbLIX ra3os.

YMeHbLUEHUe KOnMu4YecTBa CyxOro BeLeCTBa 0Cafka NPUBOAUT K COKPAaLLEHUIO ero
ob6bema, pa3meLLLaemMoro B OKpyXXaroLen cpeae.

PasnuuHbie xumuyeckne u pU3NKO-XMMUYECKUE NMPOLIECCHI, NPOUCXOAALIME B aHas-
pOBHLIX peakTopax, MPUBOASAT K CBS3biBaHWIO G0MbLUE YacTn THKEMNbIX METannoB B Hepac-
TBOPUMbIE MM MaropacTBOPUMbIE COEAMHEHUS, B TOM Yncne Cynbduabl.

Mpn TepmodunbHoM cOpaxmBaHuM npu cobrnopgeHun HeobxohuMMON TemnepaTypsbl,
He Huke 53 °C, obecneunBaeTtca Heobxogumas AnNA NOYBEHHOW yTUNM3aumm creneHb obes-
3apaxvBaHnA OCafKOB, a Takke nonHas gerenbMuHTU3aums. Mpu mesodunsHom copakmea-
HVM 06e33apaXxnBaHNe CyLLECTBEHHO HIMKE, AEreNbMUHTU3aUMN He NPONCXOANT.

Mpw HapyweHnax skcnnyaTtaumm, npu OTCyTCTBUN CUCTEM cBopa U OYUCTKW rasoBbixX
BbIGPOCOB 13 COOPYKEHMWN, CBA3AHHLIX C METaHTEHKaMU (3arpy304HO-BbIrPY304HbIE Kamepsl,
YMNOTHUTENN, pe3epByapbl) BO3MOXHO 3arpsi3HeHUe aTMocepHOro Bosgyxa, B TOM 4ucne
LypHOMaxHyLMMKn Belectsamm. COpoc HeyTunuavpoBaHHOro Guorasa ©e3 okuraHus Ha
«CBeYE» MPUBOAUT K CYLLECTBEHHOMY PacrpOCTPaHEHUIO 3amnaxoB N TOKCUYHBIX BELLECTB U

ABNSAETCA MONHOCTBHO HEAOMYCTUMbIM.

Mexcpenosbie BO3AENCTBUS

MeTog TpaHCHOPMUPYET HYacTb OPraHMYEcKoro BellecTBa TBepAoW hasbl ocagka B
rasoByr0 (pasy B BULE METaHa W yrnekucroro rasa. MeHbllas YacTb OpraHM4eckoro seLle-
CTBa, a TakkKe BbIAENAOLMECH MPU pacnage asoT 1 (ocdop NepexoasT B XKULKYH da3sy (B
unoeyto Bogy). MFazoBas pasa yTMnuaMpyeTca Npu CKUraHnU. TakuMm oOpasoM, eaUHCTBEH-

HbIM MaccoBbIM ra3oobpasHbIM MPOAYKTOM TpaHchopMmaumn TBepaoin gasbl B pesynbTtare
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ABNAETCA yrnekucnbli ras. MonyyeHne aHeprm 13 6uorasa CHKaeT Harpy3ky Ha OKpyKato-
LLytO cpeny B cdhepe 3HepreTuku.

Pacnap opraHM4eckoro BewlecTBa B XuUAKylo dasy HEBENUK U He npeBbilaeT 2 % —
4 % oT BxoadALlero notoka selyecTsa. bonee cyLlecTBeHHO BbiaeneHne B Xnakyto dasy aso-
Ta (okono 15 % OT BXOASALLEN Harpy3kM Ha OYMCTHbIE COOpYXeHust) n docdopa (okono
10 % — 15 %).

MpumeHnMocTb

MpvHUMNManeHble orpaHuyeHus no macwraby ana OC I'CB, HaunHas co cpegHux,
OTCYTCTBYIOT (B XXMBOTHOBOACTBE YCMELUHO 3KCMyaTUpYHOTCsl aHaspobHble peakTopbl obbe-
MOM BCEro B COTHU M°), 0AHaKO LienecoobpasHOCTb NMPUMEHEHUs crieyeT paccMaTpueaTh
HaumHas ¢ 6onbLUMX OYUCTHBIX COOpPYKEeHWUN. Kak 3KOHOMWYHBLIA MeTof cTabununsauumn opr-
HUYECKOro BelLecTBa pekoMeHzyeTcs, HauuHaa ¢ QUK Gonee 100 Thicay (Npy HanW4uM B
TEXHOMOMN NEPBUYHOrO OCBETNEHMS), YTO COOTBETCTBYET EXECyTOYHOMY 0B6bemMmy MocTyn-
NeHnA CTOYHbIX Bog okono 30 Teic. ky®. M B cyTkn. OTCyTCTBME B TEXHONOMMU CTaANN OCBET-
NEHVS1 HEe OTMEHSIET LienecoobpasHOCTN NPMMEHEHNS COpakMBaHWA, HO YBENUUMBaET Mac-
WTab COOPYXEHWA, NpU KOTOPOM OHO LenecoobpasHo, nubo (B 3apybexHOW npakTuke)
npegnonaraeT UCMonbL3oBaHWe MeToL0B NpefobpaboTkn, yBenmuMBaroWwmx CTeneHs pacna-
Aa OpraHN4ecKoro BeLLecTBa akTUBHOMO mna.

MeToga TpebyeT CyLieCTBEHHOM MNoLaan Ha TEPPUTOPUN OUUCTHBIX COOPYXEHWUN (HO

He Gonee 10 % OT NnowWaan COOPY>KEHWIA OYNCTKN CTOYHbIX BOA).

DakTopbl, BAMAKLLME Ha BO3MOXHOCTb peannsaumnm

TpebyeT 3HauNTENBHBIX EMKOCTEN METaHTEHKOB, CO3[aHus ra3oBO-3HEPreTUYECcKoro
X03AWCTBa (COOpyxeHusi 1 obopyaoBaHue Nno cOopy, HaKOMMEHWUIO, OUYUCTKE U yTUNM3aLmm
Buvorasa). MeTaHTEHKM COOPYXKalOTCA KaK Ha3eMHble eMKOCTW, MO3TOMY (B OTNWYME OT MOA-
3eMHbIX emMKocTen) nodasi HennoTHOCTE B 6eTOHe NGO B METanNOKOHCTPYKLMW NPUBOAUT K
yTeuKe Hapyxy.

TpebyeT npepBapuTensHon 00paboTkM ocagka: XenaTenbHO MakCMMmanbHoe (HO
He Bbiwe 8 % — 10 % no cyxoMy BeLLECTBY) CrylLeHMe OCafKoB, MPOUEXMUBaHWE Ocapka
MEePBUYHBIX OTCTOMHMKOB. [0 COBPEMEHHBIM NOAXOAaM MUHMMAIbHO HEOBX0AMMO CryleHme
N30BITOYHOrO akTMBHOIO Una. Ang noBbilWeHUs SHeproadOEKTUBHOCTU BECbMA XenaTerlbHO
NCMONb30BaHWE TENNOOOMEHHUKOB ANS pekynepaumm Tenna copoxeHHoro ocagka. OHO nos-
BONSIET CHU3WUTL A0 3-X pa3 sHeprosaTpaTtbl Ans TEpMOQUITBLHOro npouecca 1 Ao 2-x pas —

ANst Me30urnbHOro.
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Camun MeTaHTEHKM U BCe 3MeMeHTbl ra3oBOoro X03aicTBa NoTEeHUMansHO B3pbiBOONAc-
Hbl 1 TPEBYIOT KBANMULIMPOBaHHOW 3KCNyaTaLuu.

Poccuiickne HOpMbI, HampaBneHHble Ha Ges30nacHylo 3KCMnyaTaumio METaHTEHKOB,
3HAUMTENBHO YCIIOXKHSIIOT (MO CPaBHEHWIO C 3apyOekHOM NpaKkTWMKOW) BCe CTaavMu npuMeHe-
HMA MeToA&d, HaduHas ¢ NpoekTMpoBanva. OHU ke NpeAnuCLIBaOT 3HaYUTENbHbIE pa3pbiBbl
(20 M) Mexay rpynnoi METaHTEHKOB WU rasronbaepamu, ApyrMMuU COopyXeHusiMM nnubo npo-
esfamun.

Meproaunyecku (aaxe Npu UCNonNb3oBaHMM 3HEKTUBHOIO NepemMellMBaHns) Heobxo-
AMMa OUYNCTKa METAHTEHKOB OT HakannUBaIoLWErocs B HUX Necka n kopku. [laxe ¢ npumeHe-
HMEM rmppoMexaHusaLmm 3To TPebyeT TAXKENOro py4yHoro Tpyaa.

Ucnonb3oBaHve 6onee MHTEHCMBHOMO TEPMOMUMBHOTO COPaXuMBaHUA NPU BPEMEHU
obpabotkn meHee 10 CyT BO3MOXHO, HO NMPUBOAUT K MONYYEHUIO OCaaKka C Heya0BNeTBOPU-
TenbHbIMM BOAOOTAAIOLUMN CBOMCTBaAMWU. PacnpocTpaHeHHbIM peLleHneM 3Ton npobnembl
ABMSETCH NpoBeAeHNe NPOMbIBKA COPOXEHHOrO OCafka OYMLLEHHOW BOAOW (T. €. CMelleHne
C 3TOW BOAOW C MOCMefyoLWMM pa3aeneHnemM cMecu B ynnoTHutenax). 3to TpebyeT gonon-
HUTENbHbIX KanUTamnbHbIX BROXEHWA, NIOWAAN, a Taloke MOXET ABMATLCH UCTOYHWUKOM 3a-
rpa3HeHns atmocdepsl.

CyLectBeHHoe (0COBEHHO Npu TEPMOMUNBHOM COpaxmnBaHUn) BblgeneHne B UNOBYHO
BOAY @MMOHWAHOro asoTa n docdopa yBenmunsaeT Harpy3ky No HUM Ha OCHOBHbBIE COOpPY-
XeHusa. OgHako paspaboTaHbel (HO B Poccum noka He NpuMeHsaoTcs) addeKTUBHBIE U SHEP-
rocbeperarolime MeTonbl NOKanbHOW O4YUCTKM OT as3oTa u docdopa. MNMpUMeHUTENBbHO K
docdopy 3a pyGekoMm MPUMEHSIOTCH TEXHOMOMMK, JOCTUraoLLmMe pexkynepaumio 3Toro LieH-

HOro anemMeHTa B Ka4yecTBe y,q06peHM;|.

PedepeHL-00bekTb!

KypbsiHoBckne u JlioBepeukne OC (Mocksa), Apocnasnb, HoBocnbupck — Tepmo-

dumnbHoe cOpaxuneaHue.
4.2.3.1.2 A3po6Hasa cTabunusaums XXUaKux ocaakoB

ObLLee TeXHUYECKOE onmncaHne

B vcnonb3yeMoi B 0Te4ecTBeHHOW NpakTuke TexHonornm obpabaTbiBaeMbii 0cafok
NoAaeTCsl B aspupyemMble TEM UM MHBIM CrocoboM €MKOCTM (Kak NpaBuno, aHanoruyHble
aspoTeHKaM, MCMONb3yeMbIM A1 OMUCTKA CTOYHLIX BOA OT OPraHWYeckux 3arpssHeHun), B
KOTOpbIX Mpn Temnepatype 14 °C — 25 °C (COOTBETCTBYET TeMnepartype CTOYHbIX BOj, C

Y4ETOM MpoLECCoB TEMNOOOMEHa 31MMOM) NPONCXOAUT a3pOBHBIA NPOLIECC OKUCTIEHUST opra-
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HWYECKOrO BellecTBa Ocafjka MepBUYHbIX OTCTOMHWMKOB (MPW COBMECTHOW cTabunuaaumm
ocagkoB) 61MoMaccon akTUBHOrO 1a u CaMOOKUCTIEHUE 3TOW BMoMAacChI.

MpumeHuma Takke aspobHas crabunusaums TOMbKO Mna (Korga He UCMONb3yeTcs
nepeuyHoe ocBeTneHne nMbo 0caaok NepBUYHbLIX OTCTOMHMKOB oBpabaTeiBaeTCs No Apyron
TEXHOSOMM).

Bpemsa cTabununsaumm 3aBuMCUT OT KOHUeHTpauum obpabaTbiBaemblx ocagkos. Obpa-

©0TaHHbIN 0cafoKk CaMOTEKOM BbIrpyxaeTcs u3 ctabunmsaropa.

MpenmylLiecTBa ANA OKPYKAKOLLEN cpelibl

Mo3gonseT pasnoXutb (OKUCNNTL) HECTaBUNBHOE OpraHNyYecKoe BELLECTBO O0CafKka,
KOTOpOe B MPOTMBHOM Clly4dae pasnaraeTcsi B OKpyxatwwlen cpege, Tpebyst 6onbworo konm-
YecTBa KuCrnopona npyv OKUCIEHUM B noyse, Nbo BblAENss NapHUKOBbLIE rasbl MPW 3axopo-
HeHuM, MMBo MHOM cknaaupoBaHuM. OaHako SPdEKTUBHOCTL Pa3NOXEHWUS OPraHNYeCcKoro
BellecTBa He npeBbiwaeT 60 % OT nokasartenen aHaspoBHOro copaxmBaHus.

YMeHbLLUEHNE KOMMYECTBA CyXOro BELLEeCTBa 0Cajka MPMBOAUT K COKPALLEHMIO ero
obbema, pasMeLLaemMoro B OKpyXXatoLen cpeae.

A3apobHana cTabunmsaums — oveHb SHEProeMKuiA npoLece, TpebyeT BbICOKOrO pacxo-
[la 3NeKTPOo3Heprnn. dHeprosartparsbl He MOryT ObiTb peKynepupoBaHbI.

MeTop He oBecneuvBaet TpebyeMoW ANA MOYBEHHOW yTUNMU3auum cteneHn obessa-

paxuBaHusa ocagkos. Takke He obecneunBaeTca gerenbMUHTU3aLMA.

MexcpeaoBble BO3AENCTBUS

MeTog TpaHchopMUpyeT YacTb TBEPAOro BELLECTBA B YrNEKUCTbIA ra3 (BblAeNsAeTcs ¢
BO34YXOM, BbIXOAALMM U3 COOPYXEHUS), T. €. B ra3oByto asy. YacTb opraHM4eckoro BeLle-
cTBa (BOAOpPOAa U KMCropoaa) BblAensieTcs B xuakyto ¢asy (MnoByto BoAy) B BUAE BOAbI.
Takum 06pa3oM, €4UHCTBEHHBLIM 3KOMOTMYECKN 3HAYMMbIM MaccoBbIM NPOAYKTOM TpaHc-
hopmauum Teepaor dasbl ABNSAETCH YrNeKUCnbIN ras.

Mpy pocTaToqHOW aspauun BbIAENEHNE 3arpsasHSAWMX U AYPHOMAXHYLLMX BELLECTB
HEeBENWKO, NPV HEAOCTaTKE KUCMopoAa pasBUBAKOTCH MHUITOCTHBIE NPOLECCh U BbiaeneHne
AypHONaxHyLLMX BELLECTB CYLLIECTBEHHO BO3pacTaeT.

Boblgenstowmecs npy pacnage asot 1 hocdop NepexoasT B Xuakyto dasy (B MNoeyto
Boay). BelaeneHue B xuakyto asy asorta He npesbiwaeT 10 % OT BXOAALEN Harpy3kn Ha

OYUMCTHBIE coopyxeHus, docdopa — 5 % — 10 %.
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[MpumeHuMocTb

TexHUYECKN MeTod NPUMEHNUM AN COOPYXeHui noGoi npoussoauTensHocTn. MeTog
TpebyeT MakcMMarnbHOM MIIoWaAn Ha TePPUTOPUN OUNCTHBLIX COOPYKEHUIA U3 BCEX TEXHOIO-
rMiA cTabunusaummM ocagka (KpoMe LNUTENbHON CTabunusaumm 3a CYeT BbINEXWBaHUA Ha

nrowaakax xpaHeHus).

PakTopbl, BAMAIOLLME HA BO3MOXHOCTL peanusaummn

TpebyeT 3HaunTENbHBIX EMKOCTEN CTabUNM3aTopoB, OKOMNO MOMOBUHLI 06bema aapo-
TeHkoB ans bO.

CoopyxeHus 6e3onacHbl B 3KCnnyaTaummn U He TpeGYIOT CNOXHOW 3KCrnyaTaLmn.

MeTon yBenuuvMBaeT 3aTpathl Ha 3MEKTPOSHEPTUIO HA OYUCTHBIX COOPYXEHUAX
He meHee YeM Ha 30 % — 60 % (Gonbliee 3Ha4eHWe — AN COBMECTHOW cTabunusaumm

ocajka NepBUYHbIX OTCTOMHUKOB U UNa).
4.2.3.1.3 KomnoctnpoBaHue 06e3BOXEHHOro ocagka

ObLLee TexHUYeckoe onucaHue

KomnoctupoBaHue siBnsieTcs aspobHbiM BuoTEpMUMYECKMM NPOLECCOM PasnoXeHus
OpraHM4Yeckoro BewecTsa, B peaynbTaTe KOTOpOro NpoucXOAuT obes3apaxuBaHne, CHDKe-
HWE BMaXHOCTU U ynyulleHne U3nKo-MexaHNYeCcknx CBONCTB KOMMoCTMpyemomn macebl. Oc-
HOBHbIMU hakTopamu, onpegensiowmMm 3EKTUBHOCTL NpoLecca, SBMSATCS KavecTBo
WCXOAHOro Marepuana, TeMnepaTypa, BO3gyLUHbIN PEXUM U peakums cpeabl.

Mpovecc KOMNOCTMPOBaAHWSA NPOUCXOAMUT B ABE CTaauu:

- TepMoUnbHAs CTaans, OCYLLECTBNASTCA TEPMOMUNBHBIMA MUKPOOPraHM3Mamm w
XapakTepu3yeTcsi NMoBbILLEHNEM TemnepaTypbl komnoctTupyemon maceol o 50 °C — 60 °C.
Mpu aTOM gocTuraetcs ee o6es3apaxnBaHne U MUHepanusauus, T. €. MUKpobHoe pasnoxe-
HUE OpraHWYEecKOro BELIEeCTBa M MOBbIEHWE 30MbHOCTW. 3a CYET BLICOKOW Temneparypbl
NMPOVCXOANT 3HAUUTESILHOE BbICYLUMBAHNE KOMNOCTUPYEMON Macchl. B 3aBucumocTn oT Bpe-
MEHW 3aKrafku KOMMoCcTa U B YCNOBUSIX AOCTaTOMHOIO AOCTyNa BO3fAyxa 3Ta CTafms npore-
KaeT B TeyeHne 1-3 Hepa, NOCNE Yero NPOUCXOAUT NOCTENEHHOE CHWXEHWE TeMnepaTypbl C
nepexoioM KO BTOPOW CTaaun NpoLeccea;

- Me30mnbHasa cTagus, OCyLECTBNASTCA Me30MUNBHBIMU MUKPOOPraHM3Mamy npu
Temnepatype 35 °C — 30 °C. Ha aton ctagum nponcxoanTt fo3pesBaHne komnocTa (npoaon-
XeHne cTabunusaumMm OpraHMYeckoro BeLecTBa) M Cyluka W yrnydleHve ero (uamko-
MEXaHNYECKUX CBOWCTB, AanbHellee oTMUpaHWe NaToreHHbIX MUKpoopraHMamos. Mpopon-

)KaeTCsA BbICYLUMBAHME KOMMOCTA, YTO JOCTUraeTca 4OCTATOYHON aspaumen unv nepeMeLLn-
222



BaHWeM, 4To obecneyrBaeT 3HaYMTENbHOE yAaneHe Brarm 1 yBenuyeHne CoaepKaHus cy-
XOro BeLLecTBa.

CyLLecTByIOT pasnuyHble BapyaHTbl TEXHOMOMMA MPWUrOTOBIEHUSI KOMMOCTa, B TOM
yncne TEXHONOrMs NPUroToBrneHnst BypToBbIM (NNOWAa04HbIM) CNOCOOOM B pasnnyHbIX Ba-
pvaHTax; NPUroTOBNEHWE KOMMOCTHON Macchbl C MOMOLLBIO CMECUTENSA M AalbHenllee KoM-
NoCTUPOBaHWE MPUroTOBIIEHHOW CMECU Ha Mnowjagke KOMMOCTMPOBaHWUS, NpoBEAEHME Nep-
BOW (TEPMOMUNBHON) CTaAUM B KOHTEMHEpax PasnuYHOM KOHCTPYKUMM U AanbHenlee co-
3peBaHVe Ha nnoLlaakax u ap.

[nsa BbiCTporo Ha4yana pasnoXeHns U ONTUMAIbHOrO MPOTEKaHWs mpouecca KoMMo-
CTUPOBAHNS JOJTKHbI ObITe BbIMOMHEHbI Cneayolme TpeboBaHUs K MCXOLHOMY ChIPbIO:
BII&XHOCTb KOMMOCTHOM Maccbl — 70 % — 75 %, oTHOWweHWe yrnepoga k asoty — 25-40,
pH — He meHee 6,5, pbixnas yknagka. [Mockonbky mexaHn4eckn 06e3BoXKeHHbIE OCaaKM, Kak
npaswuno, He COOTBETCTBYIOT STUM TPeBOBaHNAM, TO ANA CHMKEHUS BNEXXHOCTUW, oboraleHus
yrnepoaom UM MoBbILLEHUS MOPUCTOCTM OCafKkM HEOoBXOAMMO CMELUMBaTL C HamnoNHUTENEM.
B kayecTBe HanonHWTENeW MOryT MCMONb30BaTbLCH APEBECHbLIE OMNWUIKM, Topd, pacTUTenb-
Hble OTXO4bl M Ap. KonnyecTBo MCNOMbL3yeMOro HanonHUTENS onpeaensieTcs psaoMm akTo-
pOB, B TOM YMCIIE MCXO4HOW BRAXHOCTBIO OCajka W HanonHutens. HanonHutenem moxert
CMYXWTb TOTOBbIA KOMMNOCT. [lpM 3TOM UCMOMNb3YHOT KakK [BYXKOMIMOHEHTHblE (OCafoK —
HanomHUTENb), Tak U TPEXKOMIMOHEHTHbIE (OCAAO0K — KOMMOCT — HanoOSIHUTENb) CMECH, YTO
MO3BOMUT CHU3UTL KOMMYECTBO UCMOSNb3YEMOro HanonHUTENA W, CneaoBaTenbHO, 3KCnya-
TaUWOHHbIE 3aTpaThbl.

Aspauusi komrnoctTupyemon cmecu B BypTtax ocywectensieTcs nubo nogaden Bosayxa
Yepes crion (HanpuMmep, Yepes LeneBaHHoe AHULLE), NMBo NyTeEM Nepuonyeckoro BopoLle-
HuA. Mpy KOMNOCTUPOBaHUM B peakTopax aspauus NPoM3BoANTCA NMBO Takke Yepes AHULLE,
nm6o nytem BpalleHusi bapabaHa v nepeckinaHnsa ero COAEPXKNMOro.

OkoHuaTernbHoe [03peBaHMe KOMMOCTa MOXHO MPOBOAUTL MyTEM €ro AarnbHewulen
BbILEPKKW (XpaHEHNs) Ha OTKPbITLIX NMOLWAAKaX Npv YKPbITUKA €ro BNaroM3onnpyowmm ma-
Tepuanom.

Mpu cospeBaHMM KOMMOCTa B pe3ynbTaTe CHWKeHUs1 BnaxHoctu Ao 50 % — 55 % u
opraHuyeckoro Bewectea Ha 20 % — 30 % npouCXoAnUT YMEHbLLEHNE MacChbl KOMNOCTUPYe-

Moro matepmana Ha 30 % — 35 %.

MpenmyLLieCcTBa AN OKPYKAKOLLEN cpeabl

Mo3BonsgeT pasnoXuTb (OKUCIATL) HECTabUIbHOE OPraHUYEecKoe BELLECTBO 0CaaKa,

KOTOpOEe B NMPOTMBHOM Criyyae pasnaraeTcs B okpyxatowen cpeae, Tpebys 6onbLuoro konu-
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YecTBa kucnopoaa (Npy oKUCHeHUN B noyse) NBo BbifeNss NapHMKOBbIE rasbl (Npu 3axopo-
HeHUK, NBo MHOM cknaguposaHun). OgHako 3PEKTUBHOCTE Pa3NOXEHNA OPraHNYecKoro
BelllecTBa He npeebiaeT 70 % oT aHaspobHoro copaxmnBaHms.

YMEeHbLUEHNE KOMMYecTBa CyxOro BellecTBa ocajka NpUBOAUT K COKpaLLeHWo ero
o6bema, pasMeLaemMoro B oKkpyxawwein cpege. KomnoctupoBaHHbI ocagok obnapaer xo-
POLLUMMW MENWOPALIMOHHBIMMA U YAODPUTESNbHBIMWA CBOWCTBaMMW, BHELLHUM BWAOM, Cbiny4e-
CTbt0, BbICOKOMNPOHMLI@EM AN BO3AyXa, UMeeT ChHOPMUPOBABLLYIOCS MOYBEHHYIO MUKPOIIO-
py-

Metoa obecneuvBaeT Tpebyemyto AnNS NOYBEHHOW yTUNU3aLUWK cTerneHb obe3sapaxm-
BaHWSA OCaAKOoB.

XopoLo CcTaburnmMaMpoBaHHbIN KOMMOCT MOXET XPaHUTbCH HEOrpaHWYeHHO JONro n

nMeeT MMHUMYM 3anaxa Aaxke npu ero yBrnaXHeHunn.

MexcpeoBble BO3AENCTBUS

MeTopa TpaHchopMUpYET YacTb TBEPAOrO BELECTBA B YrNEKUCbIN ras (BblaenseTca ¢
BO3JYXOM, BbIXOASILLIUM U3 COOPYXXEHUS), T. €. B ra3oByto asy. YacTb opraHmyeckoro seLe-
cTBa (BOAOPOLA M KUCIMOPOAA) BbIAENAETCA B XuAKyo a3y (MNosyo BoAy) B BUAE BOAbI.
Takum 06pasoM, €AWHCTBEHHbIM 3KONIOTMYECKM 3HaYMMbIM MAaCCOBbIM MPOAYKTOM TpaHC-
dopmaLmm TBepLoN dhasbl ABNAETCA YrNeKUCnbIN ras.

Mpw pocTaToyHOM aspauun BbiAeneHWe 3arpAasHAWMX U AyPHOMaxHYLMX BELLeCTB
HEBENWKO, NPV HEAOCTaTKE KUCIopoAa pasBUBAOTCH MHUMOCTHBLIE MPOLIECCh U BbigeneHne
AYPHOMaxHyLLMX BELECTB CYyLLIECTBEHHO BO3pacTaeT.

KomnocTupoBaHne — asHeproemkmin npouecc. OH Tpebyet nubo sHeprosarpar ans
nopaqy 6onbLOro KonNM4YecTea Bo3ayxa, NMbo pacxofa dMeKTPO3SHEPIN Ha BpaLLeHUE KOM-
noctHoro 6apabaHa, NMbo pacxona MOTOPHOrO TONMMBa. BHeprosarpaTbl He MoryT ObITb pe-
KynepupoBsaHb!.

Bblaensrowmincs npu pacnage opraHUYeckoro BewwecTBa aMMOHUNHBIN a30T MOXeT
nonagark B BO3AYX.

BosBpaTHbIe MOTOKWN XWUAKOCTU MPaKTUYECKU OTCYTCTBYHOT (3@ WCKNMIOYEHWEM HEBNU-
TaBLUMXCS W NOANEXaLUMX OTBEASHNIO aTMOCHEPHBIX 0C3AKOB — NPU KOMNOCTUPOBAHUN BHE

38aHuns).

[MpUMeHNMOoCTb

TexHu4yeckn MeToh MPUMMEHVMM AN COOPYXEHUA mnobOoM MPOn3BOAUTENBHOCTM.
He cneayeTt paccMaTtpueaTts KOMMNOCTUPOBAHWE TOMBKO Kak METOA MOATOTOBKM Ocafka K Noy-

BEHHON yTunusaumu. OnpepeneHHble MOAUMDUKALMM TEXHOMOTMN B 3apyOeKHON MpaKTvke
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NCMOMb3YIOT AN MOMYYEHUA U3 OCaAKa HU3KOKaNOPWUAHOMO TOMMMBA (TaK HasbIBaEMbIA MPO-
Lecc GrocyLukm).

MpombIlneHHoe NpoBefeHVe NpoLecca UMEET OrpaHNYEHNs! N0 MUHUMYMY NPOU3BO-
LUTENBHOCTU (OPUEHTUPOBOYHO okomo 50-100 M® B CyTKM MO WCXOAHOMY OCaaKy), Tak Kak
ANA ONTUMAansHOrO NPOBEAEHMSA MPOLEcca B NPOMbILLIEHHbIX MacluTabax HeobxonmMmo rc-
Nnonb30BaHWE KOMMMEKTa CneuuanbHOW TeXHVKWU: uaMenbuuTenen, cmecutenen, Oypro-
yKnaayumkos, BMbporpoxoTos 1 T. n. [laHHoe obopynoBaHve ABRSETCs crieumanvanpoBaHHbIM
N Becbma poporoctodawmum. Ero LenecoobpasHo Mcnonb3oBaTe MpW AOCTATOYHOW ero 3a-
rpys3ke.

MeToa TpebyeT MakcumansHON NMowagm U3 BCEX TEXHOMOMMIA cTabunmsaumm ocagka
(kpOMe AnuTEnNbHOW cTabunmsaummn 3a CHET BbINEXMBAHUA Ha nnowaakax xpaHeHus). OgHa-
KO MMoLagkn KOMMOCTMPOBaHUS MOryT ObiTb pasMeLleHbl BHE OCHOBHOW MpOMMIIOLLLaAKN
OYMCTHBIX COOPYXEHWW, B TOM umcne BOnM3M mecT obpasoBaHua MaTepuanos-

HanoNHUTENEN UM MECT yTUINM3aLmi.

(DaKTOQbI BAUAKOLLIME HA BO3MOXXHOCTb peann3allim

B ycnoeuax Poccun nnowanodHoe koMnocTupoBaHue TpebyeT CylieCTBEHHOro Bpe-
MeHW. [pn KOMNOCTMPOBAHMN Ha OTKPbITbIX NNOLWAAKaX Ha NPOLECC BMUSAIOT Kak atMmocdep-
Hble 0cagku, Tak U TemnepaTypa. [pu nUcnonb3oBaHWM HaBECOB — TONBKO Temneparypa.
B cpepHeli nonoce Poccuy 3MMOM Mpouecc Ha OTKPbIThIX MNnowagkax 3ameansercs
HEe MeHee YeMm B 2 pasa.

[na ceBepo-3anagHOro pernoHa npu 3aknagke B BECEHHE-NETHWN Nepuoj KOMNoCcT
co3peBaeT B TeyeHre 3—4 mecsaueB, Npu OCEHHE-3UMHEN 3aknagke — B Te4eHne 5-6 mecs-
ues. CokpalleHne CPOKOB KOMMNOCTUPOBAHNA A0 2 MECALEB MOXET ObITb JOCTUMHYTO 3@ CHET
ucrnonb3oBaHusa Guonpenaparos.

CoopyxeHus 6e3onacHbl B 3KCnnyaTaummn 1 He TpeOyloT CNOXHOWM aKcrnyaTauum.

Mpu aspayum BO3AYyXOM Ha NNoLwaakax MEeToA yBenuuumBaeT 3aTpaTtbl Ha SNeKTpo-
SHEPrU0 Ha OYMCTHBIX coopyxeHusx Ao 30 %. OgHako ecTb cnocobbl CHWPKEHUSI SHeprosa-
Tpar 3a cyeT 6onee NonHOMY UCMOSb30BaHUIO KMCNOPOAA BO3Ayxa 3a CYET nocreoBarerb-
HOro ero NpoMycKkaHWs Yepes HECKONBbKO 30H KOMMOCTUPOBAHWUS (MPY TOHHENBEHOM KOMMOCTU-
poBaHuu). Mpun BOpPOLLEHNM C NOMOLLBIO TEXHMKM TpebyeTcs pacxoa MOTOPHOrO TOMMUBA, HO
3TO Takke bonee paynoHarbHbIA cnocob.

Mpn pasMelleHnM ocapka Ha MOMUIoHax 3axOpPOHEHUS OTXOAO0B KOMMOCTUpOBaHWE

HeLenecoobpasHo.
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PedepeHLI-00bekTb!

OC Teepwm, [ly6Hbl, Opna, lNpoteuHo, MeTponaenoecka-Kamyarckoro.
4.2.3.2 CokpauweHne o6beMa ocagkoB

4.2.3.2.1 O6e3BOXMBaHUE OCaAKOB

4.2.3.2.1.1 MexaHunuyeckoe ob6e3BOXNBaHUe 0CaAKOB

ObLLee TexHNYeckoe onucaHne

Ina 06e3BoXUBaHUS KUOKUX OCAAKOB MUCMONb3YIOT IBa OCHOBHbIX (OU3NYECKMX MPUH-
yuna:

- chunbTpauusa xuakon dasbl yepes PUNbLTPYIOWUIA ANEMEHT Noj AaBMNEHUEM;

- OTAEeneHue Xuakon dasbl Nog AeUCTBMEM LEeHTPOBEXHbIX CuM, B ThICAYM pas npe-
BblLLIAIOLLMX rPaBUTALMOHHOE NOoJie.

TexHonornn obe3soxmnBaHnsa B GOMbLLION CTENEHU OTOXAECTBMAKOTCA C UCMOSNb3ye-
MbIM 06e3BOXMBatOLLMM 060pya0BaHUEM.

Mo npuHUmMny dunbTpauum paboTatoT cnegytome MeTobl 06e3BOXKUBaHNS:

- NIEHTOYHbIE PUNBTP-NPECCHI, B KOTOPLIX AaBMNEHWE Ha ocafok opMMPYETCH NPOTH-
rMBaHWEM CABOEHHOW (DUNbTPOBASIEHOW NEHTbI, BHYTPU KOTOPOW HAXOAUTCSA OCapokK, Yepes
nocnefoBaTefnlbHOCTL CrneyuarnbHbIX Bankos;

- KaMepHble PUNLTP-NPECCH], B KOTOPLIX AaBneHne hopMMpyeTca BbICOKOHANOPHbLIM
HaCOCOM, 3aKa4nBatoLLMM XUOKMA OCaZl0K B COBOKYMHOCTb KaMep, BHYTPU KOTOPbIX UMEKOTCA
PUNLTPYHOLLME SNEMEHTLI;

- LLHEKOBbIE Mpecchl (aervapaTopbl, 06e3BoXnBaTeNM), B KOTOPbIX AaBneHue hopmu-
pyeTcs LWHEKOM, a B ponv (OUNbTPYIOLLEro 3feMeHTa BbICTYyNaeT LUnNUHApUYEcKkan ceTka
(cTaumoHapHas, nnbo nogekHas HabopHas);

- 0HOpa30Bble (PUNLTPYHOLLME MELKM U hunbTpyrowme Tpybbl (reoTybbl), B KOTOPbIX
ocagok 06e3BoxmBaeTcs nog cobcTBeHHbIM BecoM. MocnegHne obnagaroT CywecTBEHHbIMK
ocobeHHocTamW. MockonbKy OMbIT MPUMEHEHMA UX ANA BHOBb 00pasyoLmxcs 0CaakoB noka
OTCYTCTBYET, OHM ONMUCaHbI Kak OTAeNbHas TEXHONOrA B pasgene 7.

LleHTpobexxHoe none uUcnonb3yeTcsa B OAHOM Tune annapaTtoB — LeHTpudyrax. Bax-
HbIM acMeKTOM MeXaHMYEeCKOro 06e3BOXMBaAHNA ABNAETCA KOHAVULMOHUPOBaHWE ocagka aAns
npuaaHns eMmy onTUMarbHbIX BOAOOTAAIOLWMX CBONCTB. NS KOHAULIMOHMPOBAaHWS NpakTuye-
CKW MOBCEMECTHO UCMONb3YT OpraHU4eckue NoniMMepHble PnoKynsHTbl. TOMbKO Ha OAHOM

n3secTHom pabouyer rpynne obwvekre (OC KOxHoro bytosa, Mocksa) NPMMEHSAIOT HEOpraHn-
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YeCcKNe MUHeparbHbIE peareHTbl — XMOPHOE XEeNe3o 1 U3BeCTb. Mcnonb3osaHne MuHepans-
HbIX PEareHTOB SBMAETCA YCTApeBLUMM METOAOM, KOTOPbIA MPaKTUYECKM NMOBCEMECTHO 3ame-
HEH Ha MpaKkTUJeckn BesanbTepHaTVBHLIA B HACTOSLLES BPEMS METOA KOHAMLMOHMPOBaHNS

opraHM4ecknmm IIoKyNSHTaMM.

MpenmyLecTBa 418 OKPYXKaOLLEN cpelbl

YMeHbLUEHNe KOnMYecTBa Cyxoro BeLecTBa ocagka MPMBOAUT K MHOTOKPaTHOMY CO-
KpalleHuto ero obbemMa, pasMeLLIaemMoro B OKpyxXarolen cpege. YaanseTcs B ka4yecTBe BO3-
BpaTHbIX NoTokoB 0korno 80 % — 90 % BCex pacTBOPEHHbIX COELMHEHMA.

Xopowo 00e3BOXEHHbIA 0CafoK MMEET KOHCUCTEHLMIO BIEXKHOA MOYBbI M MOXET

TPaHCMOPTUPOBAaTLCA AaBTOTPAHCNIOPTOM K MECTY YTUMN3aLmM.

MexcpeoBble BO3AENCTBUS

MeTog pasfensieT eauHyto cpefly Ha MOTOKV TBEPAOTO (BepHee, NNacTUYHOIO) U XKUAKO-
ro. Mcnonb3oBaHue opraHMyeckmx (OroKyNAHTOB MPaKTUYECKU HE YBENM4MBAET KONUYECTBO
CyXOro BELLeCTBa ocagka.

B 3aBMCKMMOCTM OT KONMYECTBA OTKPLITLIX NOBEPXHOCTEN OCaaka MPUCYTCTBYET Bbiae-
neHVe OypHOMaxHyLLMX U 3arpsisHsoWMX BO3AYX BEWECTB (3a CYeT yneTyuuBaHus MxX U3
XKWOKOro 1 06e3BOXXEHHOMO 0caaka).

Ycrapeslwmnii meTos 06e3BOXMBaHUA C MUHEPAnbHLIMA peareHTamMmu MPUBHOCUN B

OKPYKaIOLLYH CPeay MHOMO AOMOSHUTENbHBIX BELLECTB — MMAPOKCUMAOB XKenesa n Ussectu.

MpnmeHnMocTb

TexHuyeckn meToq (B OAHOM U3 PasHOBUAHOCTEN) MPUMEHUM ANns NnoBbIX COOpyxe-
HUA. NS MUHUManbHbIX PacxofoB ocagka MPUMEHUMbI MELLOYHbIE UnbTPbI, ANA Hebonb-
wmx pacxogos (go 200 M ocagka/cyT) — LWHekoBble obesBoxuBatenu. Ha cpegHux u
fonblmMx pacxogax ocagka (ao 5000 M3 ocafka/CyT) NPUMEHUMbI LIEHTPUMYT, NEHTOMUHbIE U
KamepHble uneTp-npecchl. [1na cBepxOonbLUMX pacXxoAoB B HACTOALLEE BPeMs, Kak npasu-
110, MPUMEHSOT LeHTPUDYTN, eaUHUYHAsA NPON3BOAUTENBHOCTL KOTOPLIX MOXET NPeBbIlaTh
4000 M3/cyT.

MeTon Becbma komMnakTeH. TpebyeT Mcnonb3oBaHWs CNoXHOro o6opyaoBaHUsa U Cu-

CTeMbl aBTOMaTU3aLmm npouecca.

PakTopbl, BIUAOLLME HA BOSMOXKHOCTb peanusaumnmn

Hambonee komnakTHbIM OGOpyAOBaHWEM SABNSIOTCA LeHTpUdyri, Havbonbliee npo-

CTpaHCTBO TpebyeTcs AN KaMepHbIX (PUILTP-MNPECCOB.
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LieHTprdpyrn TpebytoT noBbILeHHOro pacxoga dnokynsHTa. MNpy Mcrnonb3oBaHWM Bbi-
COKOCKOPOCTHBIX MEXaHW3MOB Npu 0GEe3BOXMBaHUM OCafka CTOYHbIX BOA, AN NpeaoTepa-
WweHns abpasnBHOro wu3Hoca Tpebyetca cobniofaTte cofepXaHWe necka B 0OCagke —
He Gonee 3 %.

C ToukM 3peHus 6e30nacHOCTM Tpyaa BCE NMPOU3BOACTBEHHbIE YCTAHOBKN MEXaHUYe-
cKkoro 06e3BoXXMBaHNSA UMEKT CBOM NOTEHUMANBHO onacHble akTopbl:

- NIEHTOUHbIE PUNBTP-NPECCHl — ABUXYLLMECS NOMYOTKPbIThIE AETanu;

- KaMepHble PUNLTP-NPECCbl — ABUMXKYLUMECA OTKPbITbIE AeTanu (MnuTbl), BbiCOKOE
JaBneHve BO BpeMs uykna punbTpauuu;

- UeHTp1yrn — BbiCOkMe 060pOThI.

EAVHCTBEHHBIM TUNOM 06opyaoBaHusA, TPebyoWmMM Ha ocagKax ropofCKUX CTOUHbIX

BOZ NPUMEHEHNS (U3NYECKOro TPyAa NepcoHarna, SBsTCA KaMepHblie (hnbTP-NPecchl.

PedepeHL-06bekTbI

Kaxpas 13 pasHoBMLHOCTEN TEXHOMOMN UCONb3yeTCs Ha JecsiTkax obbekTor B Poccuu.
4.2.3.2.1.2 O6e3BOXMNBaHUE 0CaAKOB Ha WIOBbLIX MIOWaaKax

O0LLEee TEXHMYECKOE ONUCaHNE

Ocapok HanneaeTcs B 3afaHHOM KOMMYECTBe Mo OTAeNbHbIM nnowaakam (kaptam),
rae nocneaoBaTenbHO MPOMCXOANAT MPOLECChl OTAENEHUs YacTn UNOBOM BOAbI (C ee cnu-
BOM), MOACYLLIKa B pe3ynbTaTe UCrnapeHns Bnary, NpoMopaxusaHie u oTTanBaHue ¢ aonor-
HUTENbHbLIM OTAENEHNEM BOAbI.

Ana nHTeHcndpurKaumMm NoACyLWKN OCafoK, Kak npasuno, nogBepraroT BOPOLUEHWMIO U

OypTOoBaHUIO.

I'IgevuvlygeCTBa ana OKQ!KGI-OQSM cpenbl

YMeHbLLEHNE KOMNMYECTBa CyXOro BellecTBa ocafka NMpUBOAWUT K MHOMOKPaTHOMY CO-
KpalleHu o ero obbema, pasmeLLaeMoro B oKpyxaroLlei cpefe. YaanseTcsi B Ka4ecTee BO3-
BPAaTHbIX MOTOKOB 0KOMo 50 % BCEX PACTBOPEHHBIX COEAVHEHWUN, YTO CYLLECTBEHHO MEHbLLE,
YeM Mpu MexaHU4eckoM 06e3BOXKUBAHNN.

XOpOoLUO NOACYLUEHHBIN 0CaLOK MMEET KOHCUCTEHLMIO MOYBLI U MOXET TPaHCMNopTUPO-

BaTbCS AaBTOTPAHCMNOPTOM K MECTY YTUIM3aLmn.

MexcpenoBble BO3gENCTBUS

MeTon paspnensieT eavHyro cpeay Ha NoToKM TBEPLOrO (BepHee, MaCTUYHOTO) M XKUAKOIO.
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OueHb Gonbluas OTKpbITas MOBEPXHOCTE 0cagka CrnocobCTBYET BbIAENEHUIO U3 HEro
AYPHOMaxHyLLMX U 3arpsasHAOLWMX BO3AyX BellecTB. B 0coBeHHOCTN 3TO nposiBnseTcs npu
HanpaeneHun Ha UNoBble MMoLAAKN HECTabU3NPOBAHHbIX OCaAKOB, KOTOPbIE NEPErHMBAIOT B
XOA€ NOACYLLK.

MprMeHeHWe MNOoBbIX NNOLWAA0K HEM3OEXKHO NPUBOAUT K 3arpsi3HEHWUIO MPYHTOBLIX BOJ,
1 aTMOCKEpPHOro Bo3ayxa.

[MpyMeHnmMocTb

TexHn4eckn MeTo NPUMEHUM 41151 COOPYKEHUIN NpakTnyeckn nrobon NponsBoanTENb-
HocTn. O4HaKO B COBPEMEHHBIX YCIOBUAX OH JOIDKEH OrpaHNYMBaTbCs HEOOMbLUMMMN O4NCT-
HbIMW coopyxeHusaMu. [nsa coopyxeHui Bonee BbICOKON NMPOU3BOAUTENBHOCTM METOA AOnN-
XKEH MPUMEHATLCA NWLWLb B KAYECTBE PE3EPBHOro MO OTHOLLEHWIO K MeXaHn4eckomy o6e3Bo-
xmBaHuo. OgHako 3T0 He sBnsAeTca 0b6a3aTenbHbIM NPU HaNMYMN 4ONONHUTENBHOMO Pesep-

BUPOBAHWA W APYTYX TEXHUYECKUX PELLEHWA.

¢aKTOQbI BAUAKOLLIME Ha BOSMOXXHOCTb peanuniawiin

Metogn TpebyeT upesBbivanHoO GonblUMX MMowanen, MHOFOKPaTHO MPEBbILLARLLIMX
NPOMMMOLLEAKY OYMCTHBIX COOPYXXEHUN, Ha KOTOPbIX 06pa3yeTcs No4CYLUMBAEMbIA OCaA0K.

B cyxoe xapkoe BpeMsi rofa rogcyLUeHHbIN 0CaaoKk MOXeT 3aropartbca nogobHo Topay.

PedepeHL-00bekTbl

Tpaf UMOHHBIN MeToa,.

4.2.3.2.1.3 O6e3BOXMBaHUE 0CaAKOB Ha UNOBbIX NMJIOWaAKaX C UCMOJIb30OBaHUEM

¢dnokynsaHTa

MeToa aHanornyeH 06e3BOXMBaAHMIO 0CafKa HA UITOBbIX MIOLLAAKaX 3a UCKIMOYEHNEM
cnegyowmx OTNNYMK, BbIAENSIOLWLMX ro B OTAENbHYI0 TexHonoruio. MNepea HanneBom ocaaka
Ha nnowaakn B Hero gobaBnseTcs NOKyNsHT (ONTMManbHO — cneumanbHo paspaboTaH-
HbIM Ans 3Ton Uenu). B pesynbtate dnokynsumMn TBEpAON M KONMouaHoON a3 npomucxoauT
WHTEHCUBHOE OTAerneHue Mnoeoi Boabl. Ee oTBeaeHve ocyllecTBnsieTcs vepes Lienesble
konoaupl.

bnarogaps pbIxfion NOPO3HOM CTPYKTYpe CroKynMpoBaHHOro ocagka noBepXHOCTb
ncnapeHns CyLLEeCTBEHHO BO3pacTaeT, YTO YCKOpSieT AanbHenLyto cyliky. CTpykTypbl cdno-
KyrnMpoBaHHOIo Ocazika CTOMKW Npu BbiNageHnM atMocdepHbIX 0CaAKoB.

Harpyska Ha nnoBble nnowagku MoxeT BbITb yBenmyeHa Ha 500 % v Bonee, no cpas-

HEeHUIo C Tpa,[l,VILWIOHHOl?I TEXHONOrMEeN NCMoNb30BaHNA UINOBbIX nnowanok.

229



Bbicokas NMOPO3HOCTb NPUBOAUT K MPOHUKHOBEHWHO KMCNOpoAa BO3AyxXa BFJ'Ibe cnos
noacbiXxarLwero ocagka, uto 6naro,qap;| XUMUYECKUM N BUOXUMUNYECKUM npoueccam okucne-
HUA BeAeT K CyLleCTBEHHOMY CHUMXEeHWHO 3MUCCUI B aTMOC(bepy BOCCTaHOBJIIEHHbIX coean-

HEHWA, OoTBeYarLWKMX 3a HeNnPUATHbIE 3anaxu.

PedepeHL-00bekTbl

OC Hosocubupcka, OC Borxkckoro.
4.2.3.2.2 Tepmuueckan cylka ocagka

O0LLEee TEXHMYECKOE ONUCAHMNE

PaHee 06e3BOXEHHbIN OCaAoK HarpesaroT 4O TemnepaTypbl, CNOCOBCTBYIOWEN YCKO-
peHHOMY MCnapeHuto Braru.

Mo dumsmyeckomMy NPUHLMNY PasaensioT;

- MPAMYIO CYLLIKY, KOrAa HarpeB ocajka NpOU3BOAAT AbIMOBbIMU rasammn OT CKUraHua
TOMNNBE,

- HenpsAMyo (KOHTaKTHYH0) CyLLUKY, KOrga HarpeB ocajka Npov3BOAAT 4epes MoBepx-
HOCTb TennoobmeHa.

OpnHOM 13 rmaBHbIX pellaeMbix 3a4ay SBnsaeTca obecnevueHne MakcMmMarnbHoro Tenno-
obmeHa. B cuctemax npsaAMONM CyWKW 3TO PELlaeTcs, B YaCTHOCTU, OAHWMM W3 CriefyroLmx
TEXHUYECKUX NMPUEMOB:

- MOAbI, MO KOTOPbIM PacnpeaensaeTcs N ABUXKETCA 0Caf0K;

- CETKW, Ha KOTOpble pacnpeaenseTca oCanok, n 3ateM ABMKeTCA BMeCTe C HUMU,

- NCnonbL3oBaHMe NceBaoOXKMKEeHHOro cnos4,

- BpaLLaroLmecs koakcuanbHble 6apabaHsbi.

B cucTemax HenpsiIMOWM CyLKM ANna MHTeHcudukauum TennoobmeHa, B 4acTHOCTU, UC-
NoOnb3yHoT:

- BpaLLaroLLMECs B CMOe 0cafka TENNonepeaarome KOHCTPYKLMK;

- HarpeBaroLLMN TPYOHBIN 3MEEBUK B NCEBAOMKMKEHHOM CIOE 0CafKa.

MepeuncreHHble NpUeMbl He ABNAIOTCS UCHEPMbIBAIOLLMMM.

MpeunmyLLliecTBa ANA OKPYXAIOLLEN cpeabl

HancHenwee (nocne 00e3BOXMBAHWS) YMEHbLUIEHNE KOMNMYecTBa OcajKka: Ccokpalle-
Hue ero maccel o 3 pa3 1 obvema o0 4 pas. BbicylueHHbIN 0cafoK UMEET Chbinydyr KOHCK-
CTEHLMIO U MOXET TPaHCMOPTMPOBATLCH aBTOTPAHCTIOPTOM K MECTY yTunusauumn. Beicywen-

HbIA Npy Temnepartype cabiwe 100 °C ocaaok oGes3aparkeH U AerensMUHTU3NPOBAaH.
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Mexcpenosble BO3gel7ICTBI/IF|

Cywka ocagka NpuBOAUT K UCNapPEHNIO U3 Hero BoNbLUMHCTBA NETYYUX OPraHNYECKNX
N HeopraHUYecknx BELLECTB, a Takke (B 3aBUCMMOCTU OT UCMOMbL3yEMOW TeMMNepaTypbl Npo-
yecca) 4aCTUYHOMY HU3KOTEMMEepaTypHOMY MUPONU3y OpraHNYeckoro BELLECTBa C Bbigene-
HWEM B BbiNap NeTy4mMx OpraHUyYecKnx CoeanNHEHNN.

Kak npaBuno, TeXHONOorns TEPMUYECKON CYLLIKM NPeayCcMaTpuBaeT:

- KOHAEHCAUMIO BbiNapa, Npu 3TOM B HEro NEepexoasT MHOTME neTyyme BeLlecTsa, Ta-
KMe Kak aMMOHWIHBIA @30T, NeTy4ne XUpHbIE KUCNOTbI. Bbinap, kak npaBuno, HanpaesnseTcs
Ha OYUCTKY B rOfOBY COOYXEHWI;

- nocne KoOHAEeHcauun Bbinapa — OCYLLECTBMNEHNE HEOBXOAMMOWN OUYUCTKU OTXOASALLUX
rasos.

OfHako HEKOTOPOE BbIAENEHNE AYPHOMAXHYLLMX U 3arpsAI3HSIOLLMX BO3AYX BELLECTB OT
COOPYKEHWUI CYLLIKN BCE XK€ NPONUCXOAUT.

Tepmunueckas CyLlka — BeCbMa SHEProemMKkui npouecc. Ha ncnapenve snarn pacxo-
ayetcs okono 2250 k[hk/kr (3KBMBaNeHTHO MPUMeEpHO 75 M°> npvpogHoro rasa Ha 1 T ucna-
peHHoW Brarun). ICTOYHMK 3TOM 3HEprnmM 1 BO3MOXHOCTb €€ peKyrnepaLmm CyLeCTBEHHO Ba-
PbUPYIOT B 3aBUCUMOCTU OT NMPUMEHSIEMbIX TexHonormin obpaboTkm ocagka. Pekynepauus
3HAYUTENBHOM YacTu Tenna, NOLEALLIEro Ha CyLIKy, BO3MOXHA MyTEeM KOHAEHCcaLMW Bbinapa
(Mpv 3TOM MOXHO MEPEBECTU B HarpeB BOAbI 3HAYUTENBHYIO YacTb pasHULbI MEXAY BbICLLEN

1 HU3LLEN TennoTon napoobpalosaHuns), a Takke C UCNONb30BAHWEM TENNOBbIX HACOCOB.

MpumMeHumocTb

MeToza uenecoobpasHO NPUMEHATL ANS COOPYKEHUN, HauYnMHasa ¢ GonbLUVX.
YcTaHoBKM BOCTATOMHO koMnakTHbl. Heobxoammo ucnonb3osatb CnoxHoe obopyao-

BaHue, CUCTEMbI aBTOMATM3aLMM NPOLIECCa, KBaNMMULMPOBaHHDBIN NepcoHan.

DakTopbl, BAMAKOLLME Ha BO3MOXHOCTL peanuiaumn

Hanuuve (OTcyTCTBUME) anbTepHaTUBHOINO UCTOYHMKA SHeprum u Tenna (6uoras, Bbl-
XIIOMHbIE rasbl OT CKuraHus 6uorasa B rasoBbIX ABUratensx, TEeNNo OT Npouecca CKUraHus
ocagka) n Hanudue (OTCyTCTBME) NOTPpedutens HU3KOMOTEHLUMANBHOTO PeKynepupoBaHHOro
Tenna o4YeHb CyLWECTBEHHO BMUSIOT Ha cebecTtomMocTb npouecca. Cylika ocapka TOBapHbIM
TONNUBOM 6e3 pekynepaumm Tenna — BeCcbMa [OopOron NpoLece.

MeTOA XapaKkrepuadyeTtcs paaoM noTeHumanbHbIX onacHocTel:

- MbiNeBo3gyLlHas CMech (BbICYLLEHHOMO OcafKka U Bo3gyxa) B3pbisoonacHa. [ns Toro

4yTOGbI MPEefoTBPaTUTE BO3HWMKHOBEHME TaKMX YCIIOBWA, B CUCTEMAaX CYLUKM KOHTPONMUPYHT
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coAepxaHve KUCIopoaa B rasoBoi CMECU BHYTPU annapaTtoB He Bbile OnpeaeneHHOro 3Ha-
YeHUWs, a TaKke He AOMYCKaloT BbiAENeHUs Mbinv HapyxXy;,

- BbICYLLEHHbIN 0Caf0K CrocoBGeH CaMOBO3ropaTbCa B MeCTax ero xpaHeHus. C aTom
Lienbto He JoMycKatoT XpaHeHns! 6OMbLUMX ero KOSIMYECTB;

- VCMOSb30BaHWE BbICOKONOTEHLMANbHLIX CTOYHUKOB TENMOThLI (TONMBO, OTXOASLLME

rasbl OT CXUraHus).

PedepeHLI-00bexTb!

OC YdoblI, Yebokcap.
4.2.3.2.3 CxxuraHme ocagka

ObLLee TeXHNYECKOE ONUCaHNe

PaHee 06e3BOXKEHHbBIN UMW BbICYLLIEHHBIA OCaA0K MOAAIOT B PA30XCKEHHYHO Meyb, rae
OH cropaeT ¢ obpa3oBaHMeM 30Sbl U AbIMOBbLIX ra3oB. B neub ¢ NOMOLLBIO AYTHEBLIX BEHTU-
naTopos BAyBaeTcs Bo3ayx. CMecb OTX0ASALLNX ras3oB C 305101M-yHOCOM MOABEPraeTCs OuYnCT-
KE C yhaneHnem TBepAbIX YacTuLl (305bl) M TOKCUYHBIX FA30B W BELLECTB, 0Opa3oBaBLUMXCA
npwu cXuraHun. [biIMoBbIE rasbl UCMOMBL3YHOT ANA reHepaumn sHeprum (nap, 3NEKTPO3Heprus),
a TakKke ONS Harpeea AyThbeBOro Bo3ayxa. He yHeceHHble M3 neun NpoayKTbl CKUraHus
(Wnakn) BbINPY>KaOT U3 HDKHEN YacTu.

Ecnun npouecc cxkuraHns He TpebyeT nogayqm B neyb JOMONHUTENbHOrO TOMNMMBA, ero
HasblBaloT aBTOTEPMUYHBIM.

MN3BECTHO HECKOIbKO KOHCTPYKLMIA Nevein, us KoTopbix B Poccumn ana oxuraHns ocagka

HaLWNy NpUMeHeHne TOJIbKO KOHCTPYKUUN C NCEBAOOKMKEHHBIM CITOEM.

MpenmyliiecTBa ANA OKPY>KAKOLLEN cpeabl

ObecneunBaeT NpakTUYECKN NOSTHOE YHUHTOXEHUE OpraHU4ecKoro BellecTea ocajka,
YTO MMEEeT MOMOXKUTENbHOE 3KONOMMYECKOe 3HAYEHME NPU HEeBO3MOXHOCTU NMOYBEHHON yTU-
nu3auum ocagka. KonmuyecTeo cyxoro BelyecTsa cokpaljaeTtcs B 3—4 pasa, o6bem (0THOCK-
TenbHO 06e3BoxeHHoro ocaaka) — Ao 15 paa.

3ona nocne oxuraHma ocagka FCB oTHocuTcA K oTxoaaM 4-ro Kkrnacca OrnacHOCTU

(onbIT ycraHosok B CaHkT-lNeTepbypre).

MexcpeoBble BO3AENCTBUSA

CxuraHve npuBoAWT K MOMHOMY MEpeBofy OpraHN4Yeckoro BeLlecTsa ocajka B raso-
obpasHyto asy, T. €. B yrnekucnbii ras u BogsHbie napel. MprUCcyTCTBYIOWMIA B OCaake asoT

nepexoAnT B OKUCMbI a3oTa (Takke OHM oBpasyloTcs 1 u3 atMocgepHoro asorta), docdop
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ocTtaetca B 3one. CylwecTBeHHbl Takke obpasoBaHMe ABYOKUCU Cepbl U3 Cynbduaos, CO-
LepKaBLUMXCA B Ocapke, yneTyuuBaHve ptytv U kagmusa. OctanbHble KOMMOHEHTbI MUHE-
panbHol hasbl 0cagka B OCHOBHOM OKUCHSIIOTCA A0 OKCUAOB M OCTalOTCA B 30ne.

3ona yaepxvBaeTcs (A0 3aAaHHbIX KOHUEHTpauui Mbinv) € NOMOLBEY LIMKIOHHbBIX
YCTaHOBOK U (OUNbLTPOB, OKCWMAbLI CEPbl U (4aCTUYHO) OKCMAbI a30Ta YAANSTCS C NOMOLLLIO
LLIEITONHOM MPOMBIBKU OTXOASLLMX ra3oB (MOKPOW UM CyXOWn).

OpraHuyeckne BelLecTBa yAansoTCs C UCMONb30BaHMEM aKTUBUPOBAHHOMO yrns. [Ans
CHWKEHMS KOHLIEHTPALMI OKUCNOB asoTa MPUMEHSIOT creumarnbHble MeToabl (fobasnenve
MOYEBWHBI, UCNOMNb30BaAHME KaTanM3aTopos).

JkcnnyaTtaums yCTaHOBOK CXKuUraHus TpebyeT 3HauMTEeNBHOTrO pacxofa SneKTposHep-
rm 1 peareHToB (LenoYHbIx). Mpy OCHaLLEHWUN YCTaHOBKN CUCTEMOW 3HeproreHepauvn Bbi-
pabaTbiBaeMas et 3NeKTPOIHEPrnsi NoKpbIBAeT COBCTBEHHbIE HYXAbI M NMO3BONSET NOCTaB-
NATb SHEPTUKO 4K APYIUX HYXKA.

OKOHOMali3ep Ha OTXOAALMX ra3ax Mo3BOMAeT Mony4vars 3HaYUTENbHOE KONMMYECTBO

Tenna, cyuectsBeHHO npeBocxogsiiee I'IOTpe6HOCTVI OYNCTHbBIX coopy>KeHw7|.

[MpyMeHnMocTb

YCTaHOBKM CKUFraHWs JOCTATOYHO KOMMAKTHbI, OAHAKO OYEHb HACbILLEHHbI CIOXHBIM
obopynoeaHneMm, TPeByoT NONHOW aBTOMaTU3aLmMM NPoLecca, BbICOKOKBAaNU(ULIMPOBAHHOIO
nepcoHana.

B cBSI3n C 9TUM CxUraHve B MUPOBOW MpaKTUKE MPUMEHSIOT, Kak npaswuno, Ha OC,

HaYMHasi C KPYMHbIX.

DakTopbl, BANAOLLIME HA BO3MOXHOCTbL peanusaumm

OavH 13 Hanbonee poporocToswmx metogoe obpaboTkm ocagka. B wacTHocTu, 3To
CBfI3aHO C TeM, 4TO obopyaoBaHvWe AN ero peanusauum BbINYCKAeTCA OYeHb HEMHOMMMMU
KOMMaHUAMM, YTO CNOCOBCTBYET NOAAEPKAHWNIO BbICOKUX LIEH.

MeToa xapakTepusyeTcs psiaOM MOTEHUManbHbIX OMacHOCTEN (B3pPbIBO- U MOXapo-
OnacHOCTb).

YCTaHOBKM CXMUraHUsi OTXOA0B HaxXOAATCA B NOTEHLUMAanNbHOMW ONacHOCTU CTaTb 0Obek-
TOM MPOTECTOB HaceneHus, nMbo TpeboBaHU NO 3aKPLITUIO CO CTOPOHbI MECTHLIX OpraHoB
VCMONHUTENBHON Bnactu (MpY pasBUTMW FOPOACKOW 3aCTPOMKU B HaMpPaBliEHWN OYMCTHBLIX

COOpPYXEeHWR).

PedepeHu-06bexTbl

B Poccuu pabotaeT Tonsko Tpu ycraHoku B Cankt-TleTepBypre: LICA, CCA, KO30C.
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4.2.3.3 NponsBoacTBo NOUYBOINPYHTOR (UICKYCCTBEHHbIX FPYHTOB)

ObLLee TeXHUYECKOE onmncaHnue

MoYBOrpyHTHI (MCKYCCTBEHHBIE PYHTBI) — CMECU KOMMOHEHTOB, Npubnmkatowmecs no
CBOWCTBaM M COCTaBY K €CTECTBEHHbLIM MNOAOPOAHbIM rpyHTam. C 3TOM Lenbto B UX COCTaB
LOJTKHbI BXOAUTH MUHEPAInbHbIE KOMMOHEHTbI (FMMHA, NECOK), B KAYECTBE OCHOBHbIX COCTaB-
NAIOWMX, a Takke opraHM4eckne KOMMOHEHTbI, OTBeYaroLme 3a nnogopoave. [lona opraHu-
YECKMX KOMMOHEHTOB He formkHa npesbiwaTts 20 % — 30 %.

MoOYBOrPYHTLI M3rOTABNMBAIOT, B TOM YMCIIE, C UCMONIb30BaHMEM KOMMOCTA U3 0CafKoB
CTOYHLIX BOJ B Ka4eCTBE OPraHn4eckoro KomnoHeHta. ObsizatenbHbIM YCNoBuUeM ABASETCA
cocTaB ocajka, obecneymBaroLLnii COOTBETCTBME MOYBOIPYHTA AEUCTBYIOLMM TpeBGoBaHMAM
[3].

TexHONorM4ecknin NPoLEeCcC CBOAUTCA K 3aBO3Yy, CKNafvpoBaHWIO, J03MPOBaHWIo, Mne-
peMEeLLNBaHMIO KOMMOHEHTOB, NPOCENBAHUIO IPYHTA, XPaHEHWIO 3anaca 1 oTrpyske.

OCHOBHOWM HULIEN ANA WMCMOMb30BaHUA MOYBOrPYHTOB ABMSAETCH TEPPUTOPUN, Hapy-

LeHHble NPpU CTPOUTENBLCTBE, a TakKe peKyrnbTUBUpyeMbIe.

MpenmyLLieCcTBa A9 OKPYKAKOLLEV cpeabl

Wcnonb3oBaHWe MOYBOrPYHTOB MO3BOMAET OCYLLECTBNATL 3(EKTUBHYIO peKynbTu-
BaLMIO HapyLUeHHbIX FPYHTOB C cobntoaeHnem akonorudecknx TpebosaHuin. Mcrnonbsytotcs
ypoBputensHble CBOWCTBA Ocafka, YTO MO3BONSET cokpaljaTb NPUMEHEHUE MUHeparbHbIX
ypobperHnin. OaHOBPEMEHHO WCMONbL30BaHWE MENUOPATUMBHBIX CBOWCTB OcCajka MO3BONSeT
cokpawate paspaboTky Topda, a TaKke NNOAOPOAHbIX MPUPOAHBLIX TPYHTOB. [Mpu 3TOM
He OTYYXKAAITCA TEPPUTOPUM AN 3aXOPOHEHUS 0cafka kak oTxoaa. Kpome Toro, M3secTHo,

YTO TOP® Marno NoaxoAWT ANA PeKynbTUBaLMA, OH HENNOAOPOAEH U CMbIBAETCH A0XAAMMN.

MexcpefioBble BO31ENCTBUSA

[apaHTupyeT oTCcyTCTBME 0O6pa3’oBaHMA OTXOA0B.
MpuMmeHuMocTb
YHuBepcanbHbI METOS,.

DdakTopbl, BAMAIOLLME Ha BO3MOXHOCTbL peannsaumnm

Ocapfok AomKeH NpeaBapuTEnbHO NPOUTU KOMMNOCTMPOBaHWe, YTo obecrnevnsaeT ero
cTabunbHOCTL, 06e33apakunBaHme 1 ToBapHbIN BUA, NOAOGHbLIN NeperHoto.
BaxHenumm pakTopoM siBrisieTcst cobntogeHme Bcex TpeboBaHuii K CoaepXXaHuto ToK-

CUYHBIX BELLECTB Kak B ICXOAHOM Ocajike, KOMNOCTe, Tak U B NOYBOrpyHTE.
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Mo4YBOrpyHTbI pPeanusyloTCsl 3anHTEPECOBaHHbLIM OpraHU3aUusM-3acTponLmKam, Ao-
POXHBLIM CTPOUTENSIM, KOMMAaHUSM, 3aHUMAaIOLMMCS O3erneHeHueM U GnaroycTponuCTBOM.
Cnpoc Ha NOYBOrPYHTbLI BhILLE B KPYMHbIX HACEMEHHbIX NMYHKTaX, BOKPYr KOTOPLIX FAE CHWDKE-
Ha [O0NA CEenbCKOXO3AWCTBEHHbLIX MONIe B COCTaBe 3eMernbHbIX yrogun. B atol cutyauwm
HanpaeneHve MCNonb30BaHUsl OcCafka B MOYBOrpyHTax MoO3BONSET KOMMNEeHCUpoBaTb HeAo-
CTaTOK BO3MOXHOCTEN AN NOYBEHHOTO NPUMEHEHUS.

Wcnonb3oBaHue ocagkoB Ans NPUroTOBMEHWUSI MOYBOTPYHTOB TOPMO3UTCH Headdek-
TUMBHOW 3aMPEeTUTENBHOW CUCTEMOWN PErynupoBaHns UCMOoNb30BaHUS OCaakoB, AENCTBUE KO-
TOPOW MPUBOAUT K TOMY, UTO opraHusauun LICB npolye BbIBO3UTL OCaAKM HA NOMUIOHbI 3a-

XOpPOHEeHNAa 0TXO040B.
4.3 AHanu3 TexHonorum Kak BoamoxHbix HOAT ana OC NCB

4.3.1 CoopyxeHus rpaBUTaLMOHHON OUUCTKN

4.3.1.1 NpyAabI-OTCTOMHUKN

ObLiee TeXHNYECKOE onUcaHne

MpeactaensoT cobol COOPYXEHUA AN MEXaHWYECKON OYUCTKM, NPeAHasHaAYeHHbIE
Ans yaaneHus na MNCB KpyrnHbIX MexaHWYeckux npuMecein, Mycopa, HepacTBopMMbIX rpy6o-
LAMCMNEPCHBIX MPUMECEN MWMHEPANIbHOIO U OPraHNYeCcKOro MPOUCXOKAEHUS — B3BELUEHHbIX
BELLECTB, a Takke 1 HedpTenpoaykToB. KOHCTPYKTUBHO MOTYT BbINOMHATLCH M3 COOPHbIX Xe-
Ne306eTOHHbIX (BETOHHBIX) KOHCTPYKLMIA, raBUOHOB, a Takke B BUAE 3EMITSIHBIX COOPYXXEHWN.
B ocHoBe ux paboTbl — rpaBUTALMOHHOE OCaXKAEHWE UMW BCMIIbITUE 3arpssHAIOWMUX Be-
LECTB, MMEILWMX MNOTHOCTb, OTIIMYHYIO OT MNOTHOCTW BOAbl. [py 3TOM TsSKEnble MUHe-
panbHble 3arps3HeHUst oA AEVCTBUMEM CUMbl TKECTU OCaXAAIOTCS, nerkue (Hedrenpoayk-
Tbl) — BCMMbIBAKOT Ha NOBEPXHOCTb.

B npremMHoOM YacTtu npyLoB-OTCTOMHUKOB, Kak NpaBuio, pacrnonaraeTcsa 30Ha ynasnu-
BaHWSA MecKa, KOTopbI B BUAE BMaXHOro ocagka nepuogudecku (1—2 pasa B Ce30H) BbIrpy-
XKaeTcs C MOMOLLBI0 CTPOUTENBHOM TEXHWUKW. B COBPEMEHHbIX KOHCTPYKUMSAX NPYyAoB-
OTCTOVHWKOB, oGcnyxuBatoLmx Gonblume nnowaam sogoctopa (go 100 ra n 6onee), yaane-
HWE KPYMHOro Mycopa MOXET OCYLLECTBMATLCA C NMOMOLLBbIO CTPEXHEBBIX PELLETOK (C PYyYHON
U aBTOMaTU3MPOBaHHOW CUCTEMOI OYUCTKM), NECKOYaBNMBaHWE — B OTAENbHbIX NPOTOY-
HbIX MECKOMNOBKax, aHarnormyHbIX onucaHHbIM B pasgene 2 (tabnuua 2.4).

B mecTe Bbinycka ouuileHHbx MCB pacnonaratoTcs HedTecOOpHbIe YCTponcTBa —

MONYMOMPYXHBIE KOHCTPYKLMKM, Tpebytolme NepuoanYeckoro yaaneHumsl, HakonmeHHoro ne-
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pea HUMK crnos HedTEeNPOAYKTOB Unn copBupytowme BoHoBble 3arpaxaeHus. B ycrnosuax
3HauuTenbHoro 3arpasHenua NCB HedTenpogykTtamu 1 konebaHns ypoBHA BOAbl yaaneHue
HedTENPOAYKTOB  OCYLLECTBASOT  cneumansHbiMM - HedpTecOOpPHbIMMA  YCTPOUCTBAMU —
CKMMMEpaMMU.

PYHKLMIO OTCTOMHBIX COOPYKEHWI TaKkKe MOrYT BbINOMHATL Pe3epByapbl — HaKoONUTE-

nn MNCB nnn akkymynupyroLme pesepyapbl.

[MpenmyLecTBa 418 OKPYKAKOLLEN cpeabl

Yoanenne n3 MNMCB KpynHbIX MexaHW4Yeckux MpUMEcen M MnaBaroero Mycopa Ha
100 %.

ObdhekT 3apepkaHnsa B3BELLEHHbLIX BELLECTB B NMPOTOYHbLIX OTCTOMHBLIX COOPYKEHWUSAX
cunbHO konebnetcsa B npegenax 15 % — 75 % v 3aBUCUT OT rMAPaBMYECKOM KPYMHOCTH

npmmeceﬁl, BbICOTbl 30Hbl OTCTamBaHUA 1 BPpEMEHN I'Ipe6bIBaHVIF| CTOYHbIX BOA.

MexcpenoBble BO3aeNcTBUSA

ObpasoBaHre MWHEpansHOro ocafka v BCMNbIBLUMX BELLECTB (HedTenpoaykToB) kak

OTX0A0B (HEM3OEXHO Ans BCEX TEXHONOrNA o4ncTkm MCB).

MpumeHnmocTb

Mpn cbpoce B BOoAHbIe 0ObekTbl kaTteropun I — kak HOT u kak BpemeHHoe pelle-

HWe — B 06bekTbI kaTeropuin b, B.

PakTopbl, BAMSIOLLNE HA BO3SMOXHOCTD peanusaumm

YCTPOUCTBO MNpyAoB-OTCTOMHUKOB TPebyeT Hanuuns 3HaumMTenbHbIX Nowagen B Me-
CTe BbiNycKa A0XKAEBOM KaHaNM3aumMn B BOAHbIN OObEKT.

C yBenuueHvem pacxoga NOBEPXHOCTHOTO CTOKa, KOTOPOe MMEeeT MECTO NpW Bbinaje-
HUN MHTEHCUBHbIX NUBHEBbIX ,qom,qeﬁ, CKOPOCTb ABWXeHNA BOAbI CyLLIeCTBEHHO BO3pacTaerT,

B pesynbTaTe Yero NPOUCXOAUT BbIHOC paHee BblAeneHHbIX 3arpA3HEHNIA.
4.3.1.2 lLiuToBble coopyxeHun

OOfulee TEXHUYECKOE OnMUcaHne

MpocTelune OuNUCTHBLIE COOPYXEHUS, pacrionaraemMble HEMOCPeACTBEHHO B aKBaro-
pun BoAHOrO 0ObekTa, B KOTOPbIN ocywecTtensaeTca copoc MNCB. KOHCTPYKTUBHO BbIMOHS-
HOTCA M3 OETOHHBbIX W METannMYecKMx KOHCTPYKLUWI, MpeaycMaTpuBaloT 3axop kartepa-
MycopocBopHUKka Ans o4MCTKU. Takke MOXET BBINOMHATLCS U3 nnasarowmx GOHOBbIX 3a-

rPSA3HEHWIA.
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MpeumylilecTBa AN OKPYKaKLLEV cpeabl

MuHumanbHbl 13 Bcex OC TMCB. MpoucxoauT yaanernve a0 90 % scero nnasarwoLwero
Mycopa, Gonbluen YacTi BChnbiBaloLWmx cBOGOAHbIX HETENPOAYKTOB U HEKOTOPOW YacTu

B3BELLUEHHbIX BELLIECTB.

MexcpefoBble BO34ENCTEBUS

ObpasoBaHre ocazka kak oTxofa (HEN3BeXKHO 41151 BCEX TEXHOMOUN).

MpumMeHuMocTb

Mpun cbpoce B BOgHble 06bekThl Kateropun T — kak HOT n kak BpemeHHoe pelue-

HWe — B 06bekTbI kKaTeropum b, B

DakTopbl, BANAIOLLME HA BO3MOXKHOCTL peann3aumnn

BornbLuoe NpeumyLLecTBO — MOryT ObiTb UCMONb30BaHLI TaM, rAe OTCYTCTBYeT Mno-
Lwaab 3emernbHoro yyactka. Het HeobxoanMMocTu NpoBoanTs paboTel Ha KONNEKTopax.

BO3MOXHOCTb NMPUMEHEHMST OrpaHNYeHa LUMPUHOWN pycna Pekn U HEBLICOKUM 3hdek-
TOoM ouncTkm MNMCB OT OCHOBHLIX 3arps3HAIOLMNX KOMMNOHEHTOB — B3BELUEHHbIX BELECTB U

HedTENPOAYKTOB.
4.3.1.3 TOHKOCNOMHbIE OTCTOMHUKN

O0LLee TeXHUYECKOE ONUCaHNE

CoopyXeHus ANsi MEXaHUYECKON OYUCTKM CTOYHBIX BOA, B KOTOPbIX MPoLecc Bblaene-
HUS NMPUMECE MHOTOKPaTHO UHTEHCUMDULMPOBaH MCMONb30BaHWEM TOHKOCMOMHBIX MOAYMEen
(MnockocTHbIX, TPYBYaTbIX, COTOBLIX). Kak npaBmno, OHM pacnonararotcst B NPSMOYrorbHbIX
COOPYXEHUAX (FOPUSOHTaNMBHBIX OTCTOMHMKAX). 104 MOAYNsSMUM pacnonaraeTcs KOHUYeckoe
(MHOrOKOHYCHOE) AHMLE C CUCTEMON yaaneHus ocagka (Kak npaBuno, oTkadka LiaMoBbIMU
Hacocamu).

OtcravBaHVe B TOHKOCINOMHLIX MOAYNAX 3P EKTUBHO NPON3BOAWTE C NpeaBapuTens-
How oBpaboTkon MCB pacTBopamu peareHToB (KoarynsiHToB W (Mnn) donoKynsHTOB).

HanGonee adekTUBHLIMN ABMATCA 0O6HLEMHO-TOHKOCNOMHbIE OTCTOMHMKM KOMOU-
HUPOBaHHOIO TWUMa, UMEILLME, Kak NPaBumno, B e4MHOM KOopryce cekummn 6e3peareHTHoro ot-
CTavBaHWs KaMepbl CMELLEHMS 1 XoNbeobpasoBaHns, CeKLMmn 0OBEMHOMO U TOHKOCIIOWHOMO
peareHTHOro otcrameaHus. B Takux coopyxeHusix obecneunsaeTcs Hanbonee GnaronpusT-
HbIA M POSMHAMUHECKUIA PEXMM ABUKEHWS BOA, NO3BONSAOWMA AOCTUMHY T MAKCUMabHOTO

ahdekTa oUnCTKM.
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MpeumylilecTBa AN OKpyKaloLLEV cpeabl

AdppektnBHas TexHonorns ounctkn MNCB, cnocobHas AOCTUYL CHUWXKEHME cOoaepa-
HWMA B3BeLLeHHbIX Bewects Ao 10-30 mr/n, HedTenpoaykToB — A0 2-5 Mr/n, nokasarenen

XMK v BINK — no 40-80 1 10—15 Mr/n cooTBETCTBEHHO.

MexcpefoBble BO3LENCTEBUS

AHanornyHbl I'IpyﬂaM-OTCTOI‘/'IHVIKaM, 3a UCKNKYeHnem I'IOTpe6J'I9HVIF| peareHToB.

MpumMeHuMocTb

YHuBepcanbHas. B kayecTBe eqMHCTBEHHON OCHOBHOW CTaauN OYMCTKN — BE3AE, KPO-

Me HOBOro CTpouTenbCTBa Ansi cbpoca B BOAHbIE 00bEKTLI kaTeropum A.

DakTopbl, BAMAIOLLIME HA BO3MOXKHOCTb peanusaunn

Tpebyemasa nnowaab Ansg Cob6CTBEHHO TOHKOCMOWHBIX OTCTOMHUKOB (MOZYMen) He-
Bornbluasi, TaKk KaK Harpyska Ha H1x cocTaBnsieT Ao 120 M*/m? B cyTkv. BosmoxHa ycTaHoBKa
roToBbIX MOAYNEN B AENCTBYIOLLME FOPU3OHTalNbHbIE OTCTOMHMKM MPY NPOBEAEHUN PEKOH-

crpykuumn OC.
4.3.1.4 PeareHTHasa ¢prnotauoHHasa OunCTKa

ObLLee TeXHUYECKOE onUcaHue

Mpouecc ocHoBaH Ha BCNMbLITUM BBEPX KOMMMEKCOB Ny3blpeK BO3Ayxa—4actuua 3a-
rpsi3HeHNs, oBpasyroLUXcs B peayrbTate (OpMUPOBAHNA AaHHbIX Ny3bipbkoB B o6pabaTbl-
BaeMOW XunKocTn. Hakannmearowascs Ha NOBEPXHOCTN PNOTOMNEHa, NPEACTaBNAWas Co-
OON KOHLUEHTpaT BbIAENEHHbIX 3arps3HeHWN, OTBOAUTCH, Kak npaeuno, ckpebkamn, ans
AanbHenwer obpaboTkm.

Mpouecc Havbonee shdeKTMBEH ANA 3arps3HEHUA, UMEHOLWMX HU3KYH0 CMayuBae-
MOCTb BOZAOW: HE(TENPOAYKTOB, GOIMbLUON YacTy B3BELLEHHbIX BELLECTB.

Mo cnocoby opMmpoBaHUS BO3AYLUHBLIX My3bIPbKOB (brioTaumio NoApasaensiioT Ha
PS4 TEXHOMNOIWA, 13 KOTOPLIX AN o4mcTkn MNCB Havbonee 3HaYUMBI:

- HanopHasa noTaumsa, NpyM KOTOpoW Boda nepen nojayer B OTKPbITbIA pe3ypByap
(dbnoTokamepy) HacbILaeTea BO3AYXOM MOA AABMEHNEM B OTAENBHOW EMKOCTU (caTypatope)
BO (bJ'IOTOKaMepe, BCrneacTBMe CHWXeHVA AaBrneHuna BO3AyX BblAoendaeTcda u3 BOoAbl B BUAE
MUKPOMY3bIPbLKOB;

- UMnennepHas drnoTaums, Npu KOTOPon AMcnepcHast Bo3ayLlLHas dasa Npou3BoauT-
Csl 3a CYET noAacacbiBaHUS BO3dyxa B BO3AYLUHYIO BOPOHKY, obpasyiowytoca Onarogapsa

BpaLLeHno poTopa (MeLlarnku) BHyTPY HEMOABUKHOIO NepcopUpOBaHHOIO CTaTopa.
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Ana nosbiweHns addEKTUBHOCTU METOAA UCMONbL3YIOT MPeABapUTEnbHYO Koaryns-
LMo M bROKKYNALMIO 3arpsA3HEHUiA ¢ AobaBneHnem conen xenesa (Unu anioMUHWA) uunm

MoNM3NEKTPONUTOB (PIOKYNSHTOB), B 3aBUCMMOCTM OT MECTHbIX YCIOBUA.

MpeumyliecTBa AN OKPYKaKLLEN cpeabl

Cambih aphekTUBHBIN MeToad oagHocTyneH4YaTon ounctkn MCB, cnocobHbin obecne-
UATb CHWXKEHWE COoAepKaHWsi B3BeLLEHHbIX Bellects Ao 10 Mr/n, HedTenpoaykroB — A0 2—
3 mr/n.

MexcpeioBble BO3AENCTBUS

Mpw ncnonb3oBaHNM MUHEPAarbHbIX peareHToB Macca obpasyoLeroca ocajka cyle-
CTBEHHO YBENMUUMBAETCH, TakKe 3aTPYAHSAIOTCS yCnoBua Ux ytunusaumm. Npu npuMmeHeHun
TONBKO PNOKyNAHTA 3TOT PAKTOP HE CYLLECTBEHEH.

MpumeHumocTb

YHuBepcanbHbIi MeToj,.

dakTopbl, BOMAIOWLNE Ha BO3SMOXHOCTb peanvaaumu

HamBonee komnakTHbeIn npouecc. CylwecTBeHHble 3aTpaTtbl Ha peareHTbl U 3NeKTpo-

SHeprmro. 3HaunTensHas CToMMoCTb 060pyaOBaHMS.
4.3.2 'mapo6uonoruyeckue Metoabl
4.3.2.1 MpMMeHeHne 3MXOPHUU B NPyAax-OTCTOMHUKaX

ObLLee TeEXHUYECKOE onucaHne

B neTHee Bpems B cpefHEN NONOCE U HoXHbIX PaloHax CTpaHbl NPoLecc OTCTanBaHuA
MoxeT 6bITb COBMELLIEH ¢ Buonoruyeckort ouncTkor MCB ¢ NOMOLLbHO BbICLLEN BOAHON pac-
TUTENBbHOCTN MyTEM 3aceBa B MPYAbI-OTCTOMHUKMA KyNbTypbl NNaBatoLLEero pacTeHus amnxop-
HuKW, obnagaroliert cBOWCTBOM nornowarte GonbluMe KOnM4ecTBa 3arpsisHEHWA pPasBUTON
KOPHEBOW CUCTEMOW. B pesynbraTe KOHTaKTa C KOPHAMM SMXOPHWUM MPOUCXOAWUT OYMCTKA
[MCB npakTnyeckn oT BCeX 3arpsAsHAOLWMX BELLECTB, BKMHOYAa YacTUYHOe yaaneHue MuHe-
parbHbIX CONen.

ONxopHMA MoxeT paboTaTb B TENMbI NEPUOL roAa C HACTYMNEHNEM OCEHHUX XOMo-
AOB, korga oTMupaeT 6uomacca. B suMHWIA nepuog YacTb KynbTypbl SXAMOPHUN JOIKHA ObiTb

COXpaHeHa B CreLparbHbIX COOPYKEHUAX 40 CMEAYIoLero Temnnoro cesoHa.
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MpeumMyliiecTBa Ana OKPY>KaOLWEN cpeabl

3HauuTenbHO noBbiwaeTca 3PEKTUBHOCTL PaboThbl NPYLO0B-OTCTOMHUKOB (OTCTOMHM-
KOB) NO BCEM 3arpssHstoWmM BelecTBam. IPdPEKTUBHOCTb 3aBUCUT OT BPEMEHU KOHTaKTa U1

TEMMNEepaTypbl CTOYHbIX BOA, NOCTYNAMOLLMX HA OYUCTKY.

MexcpenoBble BO34eNCTBNS

3HauuTenbHO BO3pacTaeT KONMUYECTBO TBepaoyn dasbl (oTMepLUei Bruomacchl anixop-
HuK), yaansemon uz OC MNCB no okoHYaHWW cesoHa MPUMeHeHUst anxopHun. OHa MoXeT
ObITb MCMOMb30BaHa Kak KOMMNOHEHT A1 KOMNOCTUPOBaHUS. MNpu OTCYTCTBMN TAKON BO3MOX-

HOCTWN 06BbEM OTXO40B BO3PACTET.

MpyMmeHnmMocTb

MoxeT 6biTb MCMONMb30BaHa B CYLLECTBYHOLUMX OYUCTHBIX COOPYXeHWUAX (npyaax-
OTCTOMHMKaxX) B 30HE OTHOCWUTENbHO TEMmnoro Knumara Ans NOBblWeHMs 3eKTUBHOCTM

npouecca ouncTtku NCB OT pacTBOPMMbIX MUHEPASBHBIX Y OPFraHNYECKUX COEANHEHWIA.

PDakTopbl, BAMAIOLLME Ha BO3MOXHOCTbL peannusaunmn

MpVYMeHeHNe SMXOPHUM BO3MOXHO WCKIIOYUTENBHO NPU TemnepaTtype BoAbl Bbllle
20 °C, 4To gns cpefHer nonockl Poccum orpaHMYnBaeT NEpUOA €€ UCMonb3oBaHnsa 2—-3 Mec,
ansi tora Pocenm — 4 mec.

Ans 3anycka KynbTypbl SNXOPHUM YaCTb PACTEHUN HYXXHO COXPaHsiTb B 3UMHWA Nepu-

of Npv nogLepxaHum HeobxoANMOoN TeMrepaTypbl, OCBELLEHHOCTU U NMATAHUSI.
4.3.2.2 PUTOOUNCTHbIE CUCTEMBI

O6bLLee TeXHNYECKOE onncaHme

dutoouncTHele cnctembl (POC) pgensitcs Ha 4YeTblpe OCHOBHbIX Tuna: POC co cBo-
SogHon BogHOM noBepxHoCTbl, POC C ropuaoHTanbHbIM MOAMNOBEPXHOCTHBIM MOTOKOM;
®OC ¢ BepTHKanbHbIM NoANOBEPXHOCTHLIM NOTOKOM; KOMBUHMUPoBaHHbIe POC.

®OC ¢ OTKpbLITOW BOAHOW NOBEPXHOCTLIO — 3TO BUONPYAbLI C BbICLIEN BOLHOW pacTy-
TenbHocTLo (BBP).

®0OC ¢ NoanoBEepXHOCTHLIM MNOTOKOM — BMONNAaTo (3aKpbITOe COOPY>XEHWUE MMAPOMOH-
HOro Tvna).

Ounwaemasn, NpeaBapuTENbHO OTCTOSIHHASA BOAA MPOXOAUT Yepes 3arpysKky ApeHax-
Horo cnos 6uonnato, COCTOALLY U3 MHEPTHOro Matepwuana (Hanpumep, webHs). B crnon
Bbicaxusatotca BBP (kambill, poros, TPOCTHUK U Ap.). [peHaxHbIA CNo NOKpbIBaETCH yTen-

nUTeneM, KOTOpbI He MPENATCTBYET NPOPACTaHUIO BbICLIMX BOAHBIX PACTEHWIA. YTennurens
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MOKpbIBaeTCA 3alUTHLIM CroeM. MOoKpbITUE COOPYXKEHUA MHEPTHBIM TEPMOUZOIALMOHHBLIM
maTtepuanoM npejoTepaLLaeT ero npoMepsaHne B 3UMHWIA nepuog 1 obecnevnsaeT paboTo-
CNOCOBHOCTL. COOpyXeHME MOXET BbITb KaK C €CTECTBEHHOW aspaLyen, Tak 1 C UCKYCCTBEHHOW.

OpraHudeckne coegmHenns pasnaratotca B @OC kak B aspobHbix, Tak U B aHaspob-
HbIX YCMOBUSAX BakTepusiMm, pa3BmMBaoLLMMUCS Ha NOA3EMHbLIX/NOABOAHbLIX YaCTSX PacTeHUR
N Ha MOBEPXHOCTM MUHeparnbHoW 3arpysku. Kucnopog, Heobxoammbli Ang aspobHOro pas-
NOXEHWA, MOCTyNaeT HenocpeACTBEHHO M3 aTMocdepbl 3a cyeT ANddy3Mn U3 KOPHEN 1
KOPHEBWLL, pacTeHuin 1 (Unn) B pesynbTaTte paboTsl a3pauUMOHHBIX CUCTEM (B Cry4ae npume-
HEHWS MPUHYAUTENBHON aspauum). Porb BbICWUNX PaCTEeHUA YPE3BbINaNHO BEMNMKA: KaxKAbINA
KOpeHb (hopMupyeT cBoeobpasHoe coobLyecTBo GakTepuii, NOAMUTLIBAA €ro KUCNOPOAOM,
hbepmeHTamMu 1 BUOAOCTYMHLIM OPraHUYECKM BELLIECTBOM.

A30T ypansietcsi 3a CYeT KOMMMEKca NPOLEecCcoB: HUTpudmkaumn/aeHUTpudmkaumu,
npouecca AHAMMOKC, B TOM uncne 3a cyeT accumMunsaummn pacteHuamu (B nepuoa pocta
Buomacckl). docthop yaanaeTcs B NepByto ovepenb 3a cHeT 0OMEHHO-COPOUMOHHBIX peak-
LWIA Ha NOBEPXHOCTN MUHEPanbLHOW 3arpy3kn MyTeM obpasoBaHns HEPaCcTBOPUMBIX U Mano-

pacTBOPUMbBIX CONEN.

MpenmylLiecTBa AN OKpYKaKLLEN cpeabl

®0OC crnocobHbl obecneuntb rryboKyrd OYUCTKY CTOYHBIX BOZ, C WCMONb3OBAHUEM
€CTEeCTBEHHOro MeToAa, He TPEOYIOWEro HM SNEKTPO3SHEPTUN, HU PeareHToB; MUHUMYM 060-

pyaoBaHus.

MexcpenoBble BO3aeNCTBUA

OTx0Abl 1 BbIGPOCHI OTCYTCTBYIOT.

MpuMeHuMocTL

YhueepcanbHasa. POC npumenumbl kak ans ouuctkum MNMCB, tak n gna NCB. [Ans no-

cnegHnxX Noka onbIT NPaKTU4YeCKoro NpUMeHeHna B Poccum OTCYyTCTBYET.

PaKkTopbl, BAMAKOLLME Ha BOSMOXHOCTb peannsaumnm

Bce ©OC TpebyioT 3HauuTensHow nnowaan (spems npebeisaHng CB — He meHee cy-
TOK Npy HebBonbLuon rNybuHe).

B nepuon BeceHHero cHerotasHusa 6uonnarto, pabotatowee Ha oumctky MCB, Hepa-
6oTocnocobHO A0 ero oTTavBaHUSA NpU YCTOMHYMBOW NMFOCOBOW TEMneparype BO3Ayxa, Tak
Kak, B oTnMume ot paboTbl Ha ounctky CB, 31Mon oHO He oBorpeBaeTcs TENbIMUA CTOYHbI-
MW BOAaMM U 3amep3aeT. Takke CyLIEeCTBEHHO W TO, YTO MPW TeMnepaTtype BOAblI Nopagka
3°C — 5°C ©Ouonormyeckne npoLECChl MPOTEKalT KpauHe meaneHHo. B aton cutyaumm
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BGuonnato OygeT pabBoTtatb C MeHblen 3AhDEKTUBHOCTLIO, Kak PUnNbTpOBasbHO-

COpBLUMOHHOE COopYyXeHUE.
4.3.3 ®unbTpaunoHHaa OYUCTKA U JOOYUCTKA
4.3.3.1 Koanecuupyouana o6paborka

O0bLLee TeXHUYECKOE ONUCaHne

KoanecuupyroLmne coopyKeHusi (BCTaBkM) NPeACTaBNAoT coOon dunbTpbl C 3arpys-
KON M3 NonmaupHbIX HeTkaHbIx MaTepuanos (MN3T®, MIT), namens4eHHoro neHononuype-
TaHa (nopornoHa) 1 06bEMHBIX BOMOKHUCTLIX MaTeprarnos.

OHK rcrnonb3ayroTea AN NOBbIWEHNA SPPEKTUBHOCTM YaaNeHUa U3 CTOYHbIX BOA Me-
XaHW4ecku AUCMEPrUPOBaHHbIX (SMYNbrMpoBaHHbIX) HedTenpoaykTos. lpuHUMN KX Aew-
CTBWSA OCHOBaH Ha HeMpepbIBHOM MpoLiecce NpUnUNaHus (aareanmn) Menkux kanenek Hedre-
NPOAYKTOB Ha MOBEPXHOCTU CreunarnbHOro koanecumpyowero matepuana, ux cnvnasma m
YKPYNHEHMs (koanecueHLun), OTpbiBa OT MOBEPXHOCTU KOANEeCLUMpYHOLWEro marepuana v

BbICTPOro BCMIbIBAHNUSA HA NOBEPXHOCTH OYULLIAEMON BOAbI.

MpermyLLIEeCTBa ANSA OKPYXKAOLLEN Cpebl

MoBblwaeT riybuHy yaaneHua amynbrvpoBaHHbIX HEQTENPOAYKTOB Nocne npouecca

MexaHudveckoro otctamsanHus MNCB.

MexcpeaoBble BO3AENCTBUS

OtcyTtcTByiOT.

MpumeHnmocTb

KoanecueHums addektMBHa npu yaaneHun HedTenpoayKToB, HaxOA4AWMXCA B
3MYNbMMPOBAHHOM COCTOSIHWM, O OCTATOUYHbIX KOHUEHTPALMIA OT HECKOMNBKUX €AVHUL, O He-
CKOIbKMX AECSTKOB MUIIIMIPaMMOB Ha NNTP.

ObszaTenbHbIM YCNoBUEM HOPMarbHOW paboThl koanecLUMpyoLmMX BCTABOK SIBNSAETCA
OTCYTCTBME B OYMLLAEMOM CTOKE CTabunuUsMpyoWmnX 3MYIbCUIO KOMMOHEHTOB — MOBEPX-
HOCTHO-aKTMBHbIX BewecTs (IMAB), a Takke TOHKOANCNEPrMPOBaHHbIX B3BELLIEHHbLIX BELLECTB.
HapyLueHne ycnoBuiA MMHUMANbLHOTO COAEPKAHUA B OYMLLIGEMOM CTOKE MEXaHUYECKMX Npu-
Mecel NPUBOAMUT K CTabunmsaumm amyrbceum, 6bICTPOMY 3arpa3HEHMIO MOBEPXHOCTU Koarnec-
LIMPYIOLLMX 3remMeHTOoB 1 BnoknpoBKe npouecca koanecueHumn. B pesynbTate HapylueHus
3Toro TpeboBaHna y3en koanecueHLUMn Yepes KOPOTKOEe BPEMSI NPaKTUYECKN BbIKMHOYaeTcs
13 paboTsbl.
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ny6okoe yaaneHne TOHKOLMCMEPTMPOBAHHOM MEeXaHW4ecKon B3Becu obecrnevvBaeT-
CA B MpOLIECce peareHTHOro oTcTamBaHusa U (Mnn) uneTposaHua. Nocne peareHTHOro oT-
CTanmBaHWsA BMECTe CO B3BELLEHHbIMUW BELLECTBAMU U3 CTOYHOWN BOAbI yAANATCH cBOBOAHbIE

HedTENPOAYKTbI U 3HAYUTENBHASA YacTb 3MYMbIMPOBaHHbIX HEPTENPOAYKTOB.

PakTopbl, BNUAKLLME HA BOSMOXXHOCTL peanvsaumm

KoppekTHoe MpUMEHeHVe TEeXHOMorMM koamecueHuun TpebyeT TOHKOW npepaBapul-

TensHoM ouncTkun MNCB oT B3BELUEHHbIX BELLECTB.
4.3.3.2 dunbTpaumsa Ha 3epPHUCTLIX 3arpy3Kax

Mcnonb3aytoT KOHCTPYKLMK, KOTOPbIE MOXHO MOAPa3nennTh Ha CMEAYHOLMNE OCHOBHbIE
KaTeropum:

1. To Tuny 3arpysku:

- C MVHeparbHOM 3ePHUCTON 3arpy3kol (KBapLeBbIi NecoK, MMAPOaHTPaLMT U T. n.);
- C Nerkon nnasaroLLelt 3arpy3Koi (MEHONMUANCTUPONBHON U T. 4.).
2. Mo pexumMy nojaqv Bogbl:
- HanopHble,
- 6e3HanopHble.
3. Mo Tuny pexxMma NPOMbIBKU:
- nepuoanyeckas;
- HEMpPEepPbIBHAS.
4. Mo NoNOXeHnKo 3arpysku BO BPeMs hasbl hunsTpaumm:
- cTauMoHapHas,
- ABWXYLLASICS.

[nsa Bcex TMNOB OMNbTPOB CO CTALMOHAPHOW 3arpysKon JoouMLLaeMan BoAa NPOXo-
AUT Yepesa HenoABMXKHLIN (B hase dmnnbTpauum) 3arpy3ouHbIi cnov. B dunetpax ¢ noctoaH-
HOW MPOMBIBKOW 3arpy3ku ee Crio Haxo4WTCst B MOCTOAHHOM ABUXEHWUM, 3a CHET TOro, YTO
3arpyaka CH13y nogaetcs apnvMdToM B 30HY NMPOMbIBKM, U MOCIE Hee ocefaeT CBepXy Crnos,
Tawm, rae HauymHaeTcs PunbTpauus Boabl.

Mepep dvnbTpauven B aoYMLLEEMYyHO BOAY MOryT MoAaBaTbCs PacTBOPbLl peareHToB
(koarynsHToB © (Mnn) PNOKYNSHTOB) ANSA MOBbILWEHUA 3PEPEKTUBHOCTU OYUCTKN CTOUHbIX
BoA. Kak npaBuno, Ucnonb3ytoT KOHTaKTHYH (OUibTpauuio, MPY KOTOPOW pacTBopbl peareH-
TOB NOAAITCH B CTATUYECKUA CMECUTEND MMM B HANOPHBIM TPYOONPOBOA, NOAAIOLNIA CTOY-
Hble Bogbl B hunbTpbl. Mpouecc Koarynsuum npomncxoauT HEMOCPEACTBEHHO B Croe unb-

TPYHOLLEN 3arpy3Ku.
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[penmyliecTBa AN oKpyxaroLwlen cpeabl

Mo3BonseT yaansaTh B3BELUEHHbIE BELLECTBA A0 OCTATOYHbIX KOHLEHTpauun 2—-5 mr/n,

HedTenPOAYyKTbl — A0 1 Mr/n.

MexcpenoBsbie BO3LENCTBUS

BesHanopHaa cunbTpauma npakTuyeckm He obpasyeT Kakmx-nnbo CyLLECTBeHHbIX
MEXCPEeaOoBbIX BO3AESNCTBUIA.
HanopHasa ¢punbTpaumsa TpebyeT Bonee cylecTBEeHHbIX dHepro3aTpar.

MpumeHumocTb
TexHu4eckn — yHMBepcarnbHbl.

dakTopbl, BAMAKOLLME Ha BO3MOXHOCTL peanuiaummn

CYLLLeCTBeHHO yBeENMYMBaKOT CTOMMOCTb CO34aHnAa K SKCnnyaTaunun OYUCTHbIX COOpYy-

YKEHWUIA.

4.3.3.3 Cop6bumnoHHble PUNbTPLI

Obuiee TexHn4yeckoe onucaHme

KOHCTPYKTMBHO aHanornyHbl MEXaHUYECKUM 3EPHUCTBIM punbTpaMm, 3a TeM OTNUYK-
€M, YTO NMPOMbIBKa He NpefyCcMOTpeHa.

B kauecTBe copbeHTa MOryT UCMONbL30BATLCA 3arPy3KN KaK NNOTHOCTHIO MEHbBLLIE, YEeM
MMNOTHOCTb BOAbI, (aKTUBUPOBAHHbIE YronbHbIE 3arpy3kn pasnuYHbIX Mapok), Tak n GonbLuen
NnoTHOCTY (LueonuTel, copbeHt MUY-C n ap.).

Kak npaBsuno, pereHepaums copGeHTOB HE NPOU3BOAUTCS.

NpenmyliecTBa AN OKpyXKaroLLEn cpebl

MosBonsitoT ocyLecTensATL yaaneHue Hedptenpoaykros Ao 0,05-0,1 mr/n.

MexcpenoBble Bo3encTBuA
Mepuwoaunueckn, 1-2 pasa B rog, obpasyeTcs 3HauUuTENbHBIM 06BbEM 0TX0A0B (OTpabo-

TaHHbIN COpPOEHT, 3arpASHEHHbIN HedTenpoaykTamm), NoANEXaLmnX PasmeLLeHUIO.

MpumeHumocTs

LlenecooGpasHo ucnone3oeats Ans ounctkm MNCB Ha CoopyXeHuAx, ocyLlecTBnsto-

X cBPOC CTOYHBIX BOA B Hanbonee ysiaBuMble BOAHbIE 08beKThI (KaTeropus A).
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PDaKTopbl, BAMAOLLME HA BO3MOXHOCTL peanusaumu

Ana poctwkennsa Tpebyemoro addekTa OUMCTKN cofepkaHne B3BELUEHHbIX BELLECTB
B CTOMYHbIX BOAAX, nopaBaembiX Ha copOUMOHHbIE pUNbTPbI, HE AOJTKHO MpeBbiaTh 2 Mr/n,
HedTenpoaykroB — 0,5-1 mr/n.

Bbicokas cTOMMOCTb COPOLUMOHHBIX MaTepuanos, a Takke NpakTU4eckass HEBO3MOX-
HOCTb pereHepauum nocrnegHMx B NPOU3BOACTBEHHbIX YCNoBuAX. M3 sToro BbiTekaeT Heob-
XOANUMOCTb 4acTon (NpumepHo 1-2 pasa B roa) 3ameHbl 60nbLIOro KONMYecTBa 3arpy3ku n

pasmelleHns oTpaboTaHHOM kak 0TXoaa.
4.3.4 O6e33apaxuBaHue

Haxoaut npumeHenune wcknroumtensHo Yd-o6essapaxvBaHue. TexHonorus, obopy-
AOBaHVe 1 ycrnoBmua MPUMEHEHUS aHanormYHbl UCNoNb3yeMbiM Npu obessapaxveaHum CB

(cm. nogpasgen 4.2.2.2).
4.3.5 Obe3BOXMBaHWe ocagka

B uenom aHanormnuHo ob6e3poxunsaHuio ocagka MCB (cm. nogpasaen 4.2.3.2.1), 3a nc-
KIMHOYEHneM TOro, YTO B CUITy MUHEpPaneHoro cocraea, ocagok NCB obnapaet ropasao nyu-
LMW BOLOOTAAMOWMMMN CBONCTBAMM, @ TakkKe He BbIAENAET AYPHOMAXHYLLMX BELLECTB.

[Nocne BbINexuBaHUs 0CafoK MOXeT ObITb NCMONBb30BaH Kak NMOYBOIpPyHT NpU ycnoBumn
COOTBETCTBUA TpSﬁOBaHMHM. |-|pV| HecooTBeTCTBMA Tpe6OBaHVIF|M AOJTPKEeH BbIBO3UTLCA Kak

oTXoJ.
4.4 Onpegenexnve HOT

Bce npoaHanuavpoBaHHbie B AaHHOM pasferne TEXHOMOrMM COOTBETCTBYIOT KPUTEPULD
onpegenexna HAT o BHeapeHun Ha AByx 1 Gonee obbekTax.

Bce npoaHanvavpoBaHHbie TEXHONOrMM UMET nepuop BHeapeHns 1-3 roga oT Mo-
MeHTa yTBepXAEHNA npoekTa. VcknioYeHne CoCcTaBnsaloT CUTyaumun, OnNucaHHble B pasge-
ne 1.7, cBsi3aHHbIE C NO3TaNHOW PEKOHCTPYKLMUEN COOPYKEHWUA (B OCHOBHOM KPYMHEWLLUX U

CBerprI'IHbIX) B yCnoBuAX npremMa CTOUHbIX BOA M3 HAaceneHHbIX NyHKTOB.
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MoHATnE OKynaemocTu TeXHOMOMI ANs faHHOW oBnacTu AeATeNbHOCTU NpakTUYeckm
HEeNPUMEHMMO, TaK Kak yrnybGneHne OUNCTKU He TOMbKO TPeByeT MHBECTULIMIA, HO U BEYET 3a
coboli poCT SKCMMyaTaumoHHbIX 3aTtpaT. [poTMBOMOCTaBnNEHWE STUM 3aTpataM nnaTbl 3a
cOpOoC 3arpAHAIOLLNX BELLECTB B BOAHbIE 00BLEKTbI HEMPUEMTEMO:

- C IOPUAMNYECKON TOYKM 3peHns. OYMCTKa CTOYHBIX BOA — 3TO HE BONPOC SKOHOMUYE-
cKkoro BbIbopa, MPOBOAMMOr0 XO35SMCTBYOLLMM CyOBEKTOM, a HopMaTtuBHoe TpeboBaHue;

- cTaBkv nnatbl no Takum TM BOCB, kak a3oT u dgocdop, Ha nepuos paboTbl Hag
CNpPaBOYHMKOB ObINM CYLLECTBEHHO HWXKE JaXe 3aTpaT Ha SrEKTPOSHEPTUIO U peareHTbl Ans
ux yaaneHus. B To xe Bpems Gonbluas yacTb NnaTbl MOXET B3UMAaTbCH 3a TEXHOTEHHbIE 3a-
rPABHEHNS!, KOHLIEHTPALMMN KOTOPbIX CYLLECTBEHHO HE U3MEHSTCH NOCHNEe Nepexoa Ha TEXHO-
norum yaaneHus asota u gocgopa.

MOHATME OKYNaeMoCTV MOXET MCMONb30BaTbCA TONbKO npumeHutensHo k HAT no

3HeprocOepexeHnto (sHeproreHepaLmmn) n pecypcoctepexeHmnio (pekynepawmm pecypcos).
4.41 HOT pna OC ICB

B Tabnuyax 4.8—4.11 npvBefeH CPaBHWUTENbHBIN A@HANM3 COOTBETCTBUA TEXHOMNOrMn
ouncTkn MCB octanbHeiM kpuTepmsm HAT. OueHka 3Konoro-skoHommnyeckom adpdpekTmBHo-

cTv TexHonorui ouunctkm FCB npuseneHa B pasaene 6.
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Tabnuya 4.8 — AHanu3 TEXHONOTMI NOANPOLIECCOB OUUCTKM U goouncTkn FCB Ha npeameT

COOTBETCTBUA KpuTepuam onpeaenenuna HAOT

COOTBETCTBME OCHOBHBIM KpUTEpUAM onpegenenus HAT "

ckaa ouucrka (BO) B

nexHua asora u ¢ocdopa

BIOXXEHUA (3@ CYET MWHU-

O heKTUBHOCTL
peLleHus
SKOHOMUYECKasA
T 9KONOrMYECKUX MpumeHeHue
exHonornu 3(pheKTUBHOCTb
npobnem. pecypco- u sHeproctepe-
ee BHeJpeHus
YpoBEeHb HEraTUBHOIO raloLmx MeTo0B
. 1 KCnnyarauum
BO3/1€HCTBUSA
Ha OKpYXKaloLLylo cpeay
MonHaa  Ouonoruye- |He pewaer 3apgadvy yaa-|Haumenblwme kanutanbHbie | MuHUManbHoe notpebne-

HWE 3NEKTPOSHEPIUK cpe-

aspoTeHkax nubo

ouodunbTpax

cKasg O04YucTKa C HUT-

pucdukaunen (BH) B

B

BO3/€NCTBUE aMMOHUAHO-
ro asora, AOCTUraeT rny-

60oKoro cHikeHnst BMK ™.

He pelaet npobnemy

yaaneHua asota u oc-
topa,
HeraTMBHOE€ BO3AENCTBUE

4yTO  CcoXpaHAaeT

no asorty

¢ochopy pocaTto

HUTPaTOB U

yem npu BO (HeoGxoaAUMbBIN
06beM BbILLE MPUMEPHO HA
50 %). SKkcnnyaTauuoHHbIE 3a-

ITPaTbl BbICOKNE

aspoteHkax nmbo B|(yaanenue 20 % — 35 %), | ManbHOro BpemeHun o6paboT-|au TexHonorun 6Guonoru-
BuodunbTpax B 3HAYUTENbHOW CTEMNeHM [Ku), MUHUMATbHLIE 3KCMMya- [4eCcKOW  O4YMCTKM  (Kak
COXpaHsieT  HeraTMBHOE | TAaLMOHHbIE 3aTpaThbl cneacteMe  TOro,  uTO
BO3JEWCTBME MO aMMO- He peluaeTcs 3apava
HWAHOMY  a30Ty, asoTy yaanexus asora).
HUTPUTOB, ¢docdopy He Tpebyiotca peareHTbl
doccparos (HO He peanusyetca npo-
uecc ypaneHua ¢ocdo-
pa)
MonHas  Guonoruye- | YcTpanseT TOKCUYHOE [KanuTanbHble 3aTpaThbl Bbiwe, MakCumanbHbIi cpeaun

BCEX TexHonorun 6uono-
rMYECKON OYUCTKU pacxon
3NEKTPO3HEPrUM 3a cyeT
OKUCMEHUs1 aMMOHMIIHOTO
asoTa A0 HMTpaToOB (Bbl-
we, 4yem npu bBO Ha
50 % — 100 %). Pearen-
Tbl He noTpebnswTca (HO
He peanuayeTcs npouecc
yaaneHus doccopa)
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TexHonorum

CoOTBETCTBUE OCHOBHBLIM KpuTepusaMm onpeaenenna HOT n

AP PhekTUBHOCTL
peLueHuns
9KONOTUYECKUX
npo6nem.
YpoBEHb HEraTUBHOIO

BO34EUCTBUA

Ha OKPY>KAIOLLYIO cpeay

SOKOHOMUYECKas
3 (heKTUBHOCTb
ee BHeapeHus

n akcnnyartayuu

MNpumeHeHune
pecypco- u sHeprocbepe-

ralowmx MeToaos

Buonorunyeckaa O4ucT-

Ka C yaarneHuem asota

(BHD)

Pewaet 3apayvy ynanesus
asota. He pewaer npo-
6nemy docdopa, 4to co-
XpaHsieT HEeraTMBHOE BO3-
gevictreue no  ¢ocdopy

docaTos.

OpHako paHHas npo6bne-
Ma B TMONMHOM obbeme
MOXeT ObITb pelueHa Ha

cTaZun JOOYUCTKN.

He pewaet npobnemy

rnyookoro  (Hwke 1,0-
1,5 Mr/n) ypaneHua am-

MOHMWIAHOTO asora

KanutaneHble 3atpartbl Bbl-
we, yem npu BH (Heobxoau-
Mbli 00bEM BbiLE NPUMEPHO
Ha 75 %

BO). JkcnnyatauuoHHble 3a-

no OTHOLWIEHUI K

TpaTbl HWXe, Yem npu BH, 3a
CUYET CHWKEHHbIX 3aTpaT Ha

SMNEKTPO3HEPruio.

Pacxoa anekTposHeprum
HWke, 4Yem npu BH, HO
Bbilwe 4em npu BO, Ha
20% — 40% anekTpo-
BHEpPrMn 3a cueT OKucne-
HUA aMMOHWWHOIO asoTa
00 HutpatoB. PeareHtol
He noTpebnsatoTca (Ho
He peanu3yeTca npouecc

yaaneHus ¢gocgopa)
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TexHonoruu

COOTBETCTBIME OCHOBHbIM KpUTEPUSM onpeaenenus HOT "

O heKTMBHOCTb
peLueHuns
9KONOTMYECKNX
npotnem.
YpoBEeHb HEraTUBHOTO
BO3AENCTBUSA

Ha OKPY>KAIOLLYIO cpeay

3KoHOMUYecKas
3(p(PeKkTMBHOCTb
€e BHeapeHus

U aKcnnyartaumm

MNpumeHeHune
pecypco- n aHeprocbepe-

rarowmnx metTogoB

Buonornyeckaa o4nucr-
Ka C yaaneHuem asorta
N XUMUYECKUM yaane-
¢hocopa

HUem

(BHOX®)

PelwaeTt 3agauy yganeHus
asota un gocdopa. OgHa-
KO coxpaHsieT HeGonbLuoe
HEeraTMBHOE€ BO3AENCTBUE
no doccopy docdaros
(obecneunBaemble  KOH-

ueHtpauun 0,5-0,7 mr/n).

He pelwiaet npobnemy
1,0-

1,5 mr/n) ypanenua aw-

rnyookoro  (Hwxe

MOHMWIHOTIO a3oTa

KanutanbHble 3aTpaTtbl Bbl-

we, yem npu BHAO:

- 6onbLue HEOBXoAUMBI
o6bem a3pOTEHKOB
10% — 15% (Ha 80 % —

90 % k BO);

Ha

- TpebyeTca cosgaHue yana
XpaHeHWss W J03MpOBaHUS

peareHTa.

3KennyaTauuoHHble 3aTparThbl
CYLLECTBEHHO BbILLIE, YEM MPU
BHI, 3a cyeT npumeHeHusA
peareHToB (Kak 3a cyeT nps-
MbIX 3aTpaT Ha HUX, TaK U 3a
CYeT KOCBEHHbIX 3aTpaT — Ha
BbIBO3 W pasMeLleHne ux
Maccbl B COCTaBe o0cCajgka.
TpebyeTca vacTblit KOHTPOSb
docatoB AnA ynpaeneHus

nogayun peareHrta

Pacxog 9nekTposHepruun
aHanornyeH bH[IO. Mak-
CUManbHbIN pacxos pea-
FeHTOB Ccpean BCeX Tex-
Honoruii, obBecneynsato-

wux yaaneHue docdopa
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TexHonoruu

COOTBETCTBIME OCHOBHbIM KpUTEPUSM onpeaenenus HOT "

O heKTMBHOCTb
peLueHuns
9KONOTMYECKNX
npotnem.
YpoBEeHb HEraTUBHOTO
BO3AENCTBUSA

Ha OKPY>KAIOLLYIO cpeay

3KoHOMUYecKas
3(p(PeKkTMBHOCTb
€e BHeapeHus

U aKcnnyartaumm

MNpumeHeHune
pecypco- n aHeprocbepe-

rarowmnx metTogoB

Ouunctka ¢ Guonoruye-
CKMM yaaneHuem aso-
Ta " ocgopa

(BHOBD)

PelwaeTt 3agauy yganeHus
asota un gocdopa. OgHa-
KO B MEHbLUE CTENeHu
rapaHTUpyeT  CHWKEHUe
HeraTMBHOIO BO34EWCTBUSA
no d¢occopy doccartos
(obecneunBaemble  KOH-
ueHtpauyun 0,5-1,0 mr/n,
C BO3MOXHbIM MEepUoam-
YeCKUM YyBEnuyeHneMm Ao
1,0-1,5 mr/n).

rapaHTUPOBAHHOTO

Mpobnema
yha-
nenus docdopa MOXET
ObiTb pelleHa Ha craguu

[1004NCTKN

KanutanbHble 3aTparthbl
; BHA
80 % — 90 % k BO).

Bbl-

we, 4yem npwu (Ha

3KcnnyaTtaumMoHHble 3aTparhbl
aHanornyHel BHO u cywe-
CTBEHHO

BHOX®.

HWXe, 4Yem npu

CyLUeCTBEHHOE YCIOXHEHUe
TexHonorum obpaboTku ocaa-
Ka ans npeporepalleHusa o6-
paTHoro BbigeneHus gocgo-

pa

Pacxog 9nekTposHepruun

aHanornyeH bH[,.

PeareHTbl

He noTpebnstorcs, npu
TOM, YTO 3ajadva ygane-
HUA docdopa B 3HA4U-
TEenbHOW CTeneHu peLua-

eTcsa

Ounctka ¢ Guonoruye-
CKMM yaaneHuem aso-
Ta u BGuonoro-xummu-
YeCKUM yaaneHuem

docopa (BHOABXP)

[[apaHTMpoBaHHO peLuaeT
3ajavy yaaneHus asota u
tocdopa,
BHOX®

aHanoru4yHo

MakcumanbHble  KanuTanb-
Hble 3aTpaTbl AnA BCEX Tex-
HOMOrM ¢ yaaneHuem ¢oc-
dopa B aspoTeHkax: bonbLue
HeoOXoAUMbI 00beM aspo-
10% — 15 %,

TpebyeTcs y3en XpaHeHus u

TEHKOB Ha

[103MPOBaHUS peareHTa.

3KcnnyaTtauuMoHHble 3aTpaThbl
Bbiwe, yem npu BHOB®, HO
HWxe, Yyem npu BHOX®

Pacxonq anekTtposHepruu

aHanornyeH bBHOB®.

Pearentbl ana yganeHus
docchopa notpebnsiorcs,
0JHAaKO, B MEHbLUEM KO-

nuyectee (B 2-3 pasa)
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TexHonoruu

COOTBETCTBIME OCHOBHBIM KpUTEpUsiM onpeaenexus HOT

S peKTUBHOCTb
peLueHuns
9KONOrMYECKUX
npobnem.
YpoBeHb HEraTMBHOrO
BO3JENCTBUA

Ha OKpY>atoLLYo cpeay

SKOHOMMUYECKas
3(ppeKkTMBHOCTL
ee BHeapeHus

U aKcnnyartaumm

MNpumeHeHune
pecypco- n sHeprocbepe-

rarowmx metTogon

Hoounctka B Oumo-

dunetpax (BP)

ObGecneynBaloT  OKucne-
HME aMMOHWUMHOro asoTa
ao BENMNYMH MeHee

0,5 mr/n, BlMNKs — meHee
2,0 mr/n.

YpaneHue HUTPUTOB

HE rapaHTMpoOBaHO,  Tak
KaK Hapsgy ¢ ux okucne-
HUEM B HWUTPAaTbl MPOMUC-
XOOMT reHepauusi M3 am-

MOHMWIAHOIO asoTa.

YacTb KOHCTpyKUMii crno-
cobHa 3ajepxuBaTtb
B3BELWEHHbIE BeLlecTea
fo 3-5wmr/n, ogHako 3TO
MOXeT NPOTUBOPEYUTL

OKUCIUTENbLHOWN PYHKLMK

Heobxogumoe Bpems npe-
GbiBaHusA okorno 1-2 4 (3aBu-
CUT OT 3arpsA3HEHHOCTU BXO-
aswen Boabl). CyluecTBeH-
Hasi CTOMMOCTb 3arpy304HOro

maTepuana.

YBenuyenune obuiero pacxo-
Ja Bo3Jyxa Ha aspauuio Ha
15 % — 30 %.

CtoumocTe yaaneHus 1 kr
BMK unu amMoHuitHOrO asoTa
MHOTFOKpPaTHO Bbllle, YEM Ha
craguu Guonormyeckoi

OYNCTKHU

CyLLeCTBEHHOE yBenuye-

HME pacxosa  9neKkTpo-

SHeprMM  Ha  mpouecc

ounctkn — a0 30 %.

PeareHtbl

HE UCNONb3ylOTCA

Noounctka Ha dune-
Tpax, B TOM yucne ¢
ucnorb3oBaHuem pea-
reHTa (¢/op)

Ob6ecneynsalot yganeHue
B3BELUEHHbLIX BELUeCTB A0
3-5 Mmr/n, a TaKKe CHuxe-
BMNK
0,5 mr/mr

Hue okono 0,3-
yaaneHHown
B3BECU U TSDKENbIX Me-
Tannoe Ha 15 % — 30 %
3a CcYeT ux yaaneHus
BMECTE CO B3BECLID. [pu
UCMONb3OBaHMKM  peareH-
ToB (PP) obecneumBaer
OYUCTKY (OOOYUCTKY) OT

docchartos

3HauuTenbHbIE KanuTanbHble

BINOXXEHUA Ha YCTaHOBKU

duneTpauymn.  CyLlecTBeH-

Hbl€ J3KcnnyatauuoHHble 3a-

TpaTbl.
CtoumocTb yaaneHuss 1 kr
3arpsA3HeHnii  MHOTFOKpaTHO

BblLLIE, YEM Ha cTaaum Guono-

r’MYE€CKON OYMCTKU

Ona  3epHUCTbIX  hunb-
TpOB — 3Ha4YnUTenbHbIE
3atpaTtbl 3NEKTPOIHEPrUU

Ha NMPOMbIBKY.

Mpu peanusauun ygane-
Hus docdopa — 3Ha4U-
TenbHbIM pacxos peares-

TOB
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COO0TBETCTBME OCHOBHBLIM KpUTepusiM onpeaenerus HOT

S peKTUBHOCTb
peLueHuns
SOKOHOMUYeckas
9KONOrn4YeCcKmx MpumeHeHne
TexHonoruu 3hdeKTUBHOCTD
npoGnem. pecypco- n sHeprocbepe-
€e BHeJpeHus
YpoBeHb HEraTuBHOrO ralowmux MeToaoB
. W 3Kcnnyarauum
BO3AENCTBUSA
Ha OKpYXatoLLyo cpeay
CoemecTHoe  npume- | CoBMeCTHOe npuMeHeHue | CymmapHele  3atpatbl  no | CymmapHoe notpeGnexue
HEHMe [00YMCTKM B |NO3BONAET MNONYYUTb Kak|crtagusm B un ¢ 3HEPIMM M pECYpPCOB MO
BuocunsTpe n B | rmybokoe OKUCIEHUe, craguam bo n ¢

unbTpax
(B + d/OP)

obecneynBaemoe B®, Tak
U CHWXEeHue cogepkaHusa
B3BELUEHHbIX BELLECTB KakK

npu ucnosnb3osaHum &

" Bce TeXHOMOTMM BUONIOrMYECKON OUUCTKU HUKE MO Tabnuue obecneynBaloT aHanoruvHy ageKkTme-

HOCTb no BIK.

TexHOoMnormm [004NCTKA NpUMeHMbI Mocne BCeX OnMcaHHbIX pa3HOBl/1JJ‘HOCTeI\/II Guono-

rmyeckor oumcTtkn. McnonbaosaHve pUNBTPOB AOOYMCTKM HE OKa3biBaeT CyLECTBEHHOro

BMMSAHWSA Ha yaaneHwe CcoefuvHEeHWA asoTa, a Tawke docdopa (ecnu nepeag HUMK

HEe MPUMEHSIOTCA peareHTbl)
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Tabnuya 4.9 — AHanus TexHonorun nognpovecca obessapaxusaHus FCB Ha npeamet

COOTBETCTBUA KpUTEepusim onpeaeneHus HOT

TexHonoruu

COO0TBETCTBUE OCHOBHBIM KpUTEPUAM onpeaenenus HOT

O PeKTUBHOCTL PeLLEHUs KO-
rnoruyeckux npoénem.
YpoBeHb HeraTMBHOrO BO3aen-
CTBUA

Ha OKPY>KaIOLLYIO cpeay

SKkoHOMUYeckas adpdexk-
TUBHOCTb €€ BHEAPEHUA U

aKcnnyarauuu

lNpumeHeHue pecypco- u
3HeprocheperaipoLux Me-

TO0B

XnopupoBaHue ¢

MCMONb30BaHNEM
XMIOKOTO  xropa
(OKX)

OdhdhekTMBHO peluaeT npobne-
My obe3sapaxuBaHusa OT Oak-
Tepun. HepoctaTtodHo adek-
TUBEH MO OTHOLUEHUID K BUPY-
cam U LUMCTaM NaToreHHbIX Npo-
cTenwmx. HaHocuT npamon wm
OYEeBUAHLIN BPE OKPY>XKatoLLEN
cpepe 3a cyeT cbpoca B BOA-
Hbll OOBLEKT o06e33aparkeHHOW
BOAbl C OCTATO4YHbIM coAepxa-
HMWEM aKTMBHOrO xJiopa, xnopa-
MWHOB, XJIOPOPraHUyeckmx co-
eanHEeHWn. 3TO HaHOCUT yLuepd
BCEM rMAPOBUOHTaAM, a TakKke
NPUBOAUT K HAKOMMEHMWIO XIo-
POPraHNYecKux COeaMHEHUN B

NULLEBON LENWU U B AOHHBLIX OT-

TpaanUNOHHbIN
o
BPEMEHU Takke U CambliM

MeToa,
ObIBLUMIA HeJaBHero
JeLueBbIM. B HacToawee
BpEeMSi ero CTOMMOCTb YXe
He HWXe

Yb-o6e33apaxuBanus.

HeBblCOKME  KanuTarnbHble
BMOXEHUS, CYLLIECTBEHHbIE

aKcnnyaTauMoHHble 3aTpa-

Thl Ha XNOp.
CyLLecTBEHHbIN rpago-
cTpouTenbH bIfA HeaocTa-

TOK — OTYY)XAEHue Teppu-
Topun C33 BOKpyr xnopa-
TOPHbLIX YCTAHOBOK NO Tpe-

SHepronoTpebneHune Hus-

koe.

Pecypconotpebnenue cy-
LLleCTBEHHOE, 0AHAaKO, XNop
nomny4arT Kak Heu3bexxHbIN
NPOAYKT NpW NPOU3BOACTBE
rMAPOKCUAA HAaTpuUa Inek-

TPOMnM30M Xnopuaa HaTpus

MCNONb30BaHMEM
runoxnopura
HaTpua (MX)

HE npeBbIillaeT TaKkoByld AnNAa

xropa

6oBaHuUAM Xnop-
NOXEeHUAX
6esonacHoCTK
XnopuposaHue c|3dheKTUBHOCT — 3kcnnyaTauuoHHble 3artpa-

Tbl 3HAYUTENbHO BbILWE,

4em npu  UCNoNb3oBaHUK

xnopa. OTcyTcTBME NpO-
Gnem c Xnop-
6e30nacHOCTbLIO
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COOTBETCTBME OCHOBHBLIM Kputepusam onpeaeneHna HAOT

ShDHEKTUBHOCTL pPELLEHUA IKO-

noru4eckux npobnem.

SkoHOMU4Yeckasn adek-

MpumeHeHne pecypco- u

TexHonoruu
YpoBeHb HEraTMBHOIO BO3/1EN- | TUBHOCTb €€ BHEApPEHUsi U | aHeprocBeperaiowmx Me-
CTBUA aKkcnnyarauuun TOA0B
Ha OKPYXKaloLLyIO cpeay
XnopuposaHue O ekTMBHOCTL —  aHanormy- | kcnnyatauuoHHbie 3artpa- (B gononHeHuwe Kk notpe6-

nobbiM  MeToA0M
C  AexnopupoBa-

Huem (X/I'X + OX)

Ha X/XI'. YcrpaHsieTtca Hera-

TUBHOE€  BJIMAHUE  AKTUBHOIO
xnopa. HeratueHoe BnMsiHMe
XnoporpaHnu4eckux coeunHe-

HUKI, aHanormuHoe X/XI

Thl (NP Hagnexawiem ae-
XNOpMPOBaHUK) Makcu-
MarnbHbl U3 BCEX METOAOB

obe3s3apaxxuBaHua

JIEHWIO  XJI0P-peareHTos,
ans obecnevyeHus 3Koso-
rmyecku 06e3onacHoro wuc-
nonb30BaHWUA TaKke Tpe-
OyeTca npumMeHeHue BOC-
CTaHaBNUBAIOLLETO pea-

reHTa (cynbut HaTpus)

O6e333pa)Ky|Ba_
HUe  Yo-obnyye-

Huem (Yo)

MonHas agpdeKTUBHOCTL 06€3-
3apaXXMBaHMSl MO BCEM MMKPO-
OGMONOrMYECKUM 3arpsA3HEHUSIM,
KOTOpble HeobXxoAWMO yaanuTb
B AaHHOM noanpouecce. OT-
CYTCTBME Kaknx-nubo nobo4HbIX
HeraTWBHLIX MOCNEACTBUA ANS

OKpy>KaloLLen cpeabl

CyweCTBeHHble KanuTanb-
Hble BMOXeHUst Ha 06opy-
nosaHue. OfHako B cpas-

HEHUN c XX
He TpebyeTc KOHTAKTHbIN
pesepByap, ckrnaabl pea-
reHTa.

Tawke CyLleCTBEHHbIE 3KC-

nnyaTauuoHHble 3aTpaThbl:

- Ha SneKTPOSHeprui Ha

paboty Yd-namn;

- Ha NepuMoaMYECKYH0 3ame-
Hy Y®-namn

CyulectBeHHOe noTpebne-
HWe 3NEeKTPOSHEPrun.

MotpebGneHne peareHTOB
(Ha O4MCTKY namn) MUHK-

ManbHO nNMBO OTCYTCTBYET
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Tabnuya 4.10 — AHanus TexHonoruii nognpotecca crabunusauum ocagka FCB Ha npeamet

COOTBETCTBMA KpuTepusam onpegeneruns HOT

TexHonoruu

COOTBETCTBUE OCHOBHLIM KpUTEPUAM onpeaeneHus HOT

OhheKTUBHOCTb PELLEHMSA KO-
noruyeckux npoénem.
YpoBeHb HEraTuBHOroO BO3AEN-

CTBUSI HA OKPYXAIOLLYIO cpeay

SKOoHOMMUYeckas
3(PPEeKTUBHOCTL €€ BHea-

peHUst U aKCnnyaTauum

MpumeHeHue pecypco- u
9HeprocbeperaloLmx me-

TOOOB

MeTaHoBOe c6pa-
»usaHue (MC)

BbICOKMiA pacnajg opraHuyecko-
ro sewiecrasa ocagka (40 50 %).
3HauuTenbHas  CTabunbHOCTb
COPOXEHHOro ocagka. 3Hauu-
TEenbHOE 3aMelleHue 3Hepro-
pecypcoB nmpu yrunudauuu 06-
pasywowerocs 6uorasa. Obpa-
60TKa B TEPMOMPUIILHOM Pexu-
Me npu cobnogeHun perna-
MeHTa obecneuyusaet obe3ssa-

paxkuBaHue.

3aKpbITbI Npouecc, He BnusieT

Ha aTMOCMEPHbLIA BO3AYX

3HauuTenbHbLIE 06beM Co-
opyxeHun. Bbicokas cTou-
MOCTb CTPOWUTENLCTBA Me-
TaHTEHKOB, 0B6OpyAOBaHUSA

ana ytunu3saumm uorasa.

OkynaemocTb BHeape-

HUA — HEe MeHee 6 neT

OHeproreHepupyowmn mMe-
TOZ4, NO3BONSET [JOBECTU
ocC
FCB asHepruen go 50 % —

100 %.

camoobecneyeHne

He notpebnsier peareHTos.
B COBOKYNHOCTM C Apyrumu
TEXHONOrUAMM MOXeET
obecneuuBate pekynepa-
Lm0 yactu dgocgopa, Bxo-
OALLEro B YMCNO 3arpsasHe-

HWIN CTOMHON BOAbI

AspobHas ctabu-

nusauua (AC)

HeBbiCOkuii pacnajg opraHude-
CKOro
(20 % — 25 %). OrtHOocUTENb-

Hasi ctabunbHOCTL 06paboTan-

BeLlecTea ocajka

Horo ocagka. He obecneuuBaet
obessapaueanus. Boigenexue

aMuccuii B atmocdepy

3HauuTenbHbI 06beMm co-
OpYyXXeHuh (conoctaBum ¢
o6vemom ana BO), oaHako
NPOCTON KOHCTPYKUUW. Bbl-
COKME 3KCNnyaTaLUOHHbIE

3atpatbl (Ha aspaumio)

OueHb BbLICOKMA pacxoa
BO3ayxa Ha aspauuio (npu
pacueTe Ha BbICOKYIO CTe-
neHb

crabunusauum He

MeHee %2 pacxoaa Ha BO)
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TexHonoruu

CoO0TBETCTBUE OCHOBHbIM KpuTepuam onpeagenexua HAOT

S PeKTUBHOCTb peLIeHUa KO-
nornyeckmx npoénem.
YpoBeHb HeraTUBHOTO BO3A€EN-

CTBUS HA OKPY>KAIOLLYIO Cpeay

SOKOHOMMUYECKas
3(PPEKTUBHOCTbL €€ BHEA-

peHust 1 aKkcnnyaTauum

MpumeHeHue pecypco- u
3HeprocHeperalLmx me-

TOAOB

Komnoctuposanue
(KO)

Crabunuaaums u rymucbmkaums
opraHu4ecknx BELLECTB,
YMEHbLLUEHNE MaCChbl, CHUXEHWe
BNaXXHOCTKH, obe33apakuBaHue,
NCYE3HOBEHNE HEMNpUSITHOTO
3anaxa, ynydweHue du3nko-
MEXaHU4YEeCKMX CBOMCTB, obec-
nevyeHme TOBapHOro Buaa, noa-
rotoBka K AanbHeiwemy uc-

nonbL30BaHUO B KavyecTtBe

yaoOpeHuss UM  KOMMOHEHTa
ANst  MPUrOTOBMEHMSt  MOY-
BOFPYHTOB

3aB03 HanonHutens, 3Ha-
yuTenbHblEe naowaan (nm-
060 06beMbl COOPYXEHUN),
OHAaKO 4Ype3BblHaWHO Mpo-
cTon

KOHCTPYKLUUKW,  Anu-

TEeNbHOCTL Mpouecca 2—
6 mec). Bbicokue akcnnya-
TauuoHHblE 3aTpaTtbl (Ha
aspaumio nubo Ha MOTOp-
HOE TOMMWUBO), OAHAKO HU-

xe, yem npu AC

B0O3MOXHO MCNONb30BaHWE
roToBOro KOMnocra Ans co-
KpaweHuss obbema Hamnon-

Hutensa — a0 30 %.

Mcnonb3oBanne  Buonpe-
napatos AnNA WHTEHCUU-
Kauuu npouecca M cokpa-

LLIEHWSI CPOKOB.

Bo3MOXxHO nposeaeHne
npowuecca TOnbLKO C NOMO-
Wb crneunansHONn TexXHM-
ku, 6e3 anekTposHepruun. C
GonbwKuMn Tpyao3aTpata-
MU BO3MOXHO NMpOBeAEHue
npoyecca C  MNOMOLLLIO
CTaHQapPTHOW  CTpOUTENb-

HOMN TEXHUKM.
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Tabnuya 4.11 — AHanma TEXHONOMMIA NOANPOLECCOB cokpalleHus o6bema ocagka FCB Ha npeamer

COOTBETCTBMSA KpuTepusim onpegeneruns HOT

COOTBETCTBME OCHOBHbLIM KpuTepusiM onpeaeneHus HOT

SO PEKTUBHOCTb PELLIEHUSA KO-

SKoHOMUYEeCKasa addpek-

MpumeHeHne pecypco- u

HeratuBHble BO3AEWCTBUS HA

OKpYXaloLLyl0  cpeay  OTCyT-

CTBYIOT

pyaoOBaHUSA, €ro TekyLuewn
aKcnnyaTauuu, Heobxoau-

MOCTb pasMmeLleHusa B 3aa-

HUW.
Motpebnexune peareHTa
(bnokynaHTa) —  Makcu-

ManeHOe cpean MEeToAoB
06e3BOXMBaHUA

TexHonoruu nornyeckux npoénem.
TUBHOCTb €€ BHEAPEHUA U | SHeprocBeperarLmx me-
YpOBEHb HEraTUBHOIO BO34EN-
aKcnnyataumm TOAOB

CTBUS Ha OKPYXKalOLLYIO cpeay
MexaHunyeckoe YMmeHbluaeT mMaccy ocagka |Haubonee goporoctosiwyumii | B rpynne TexHonorun MO
oGe3BoxnusaHne | ObICTPO U APPEKTUBHO. MeTog. €CTb Kak 0YeHb dHeprocoe-
(MO) BbiCOKas CTOMMOCTL 0o- | PEraloUMe  (LHeKkoBbIe U

TNIEHTOYHbIE NPECcChl), TaK U
SHEpProemMKue TEexXHOMoruun
(ueHTpudpyru).
MoTtpebnexune peareHTa
HEeBEnWKo No Macce, ogHa-
KO CYyLLECTBEHHO N0 CTOM-

MOCTU

[Moacywka u BbI-
AepXka 0CajKoB
Ha WNOBbLIX Nno-
wagkax B ecre-
CTBEHHbIX

Busax (UIM)

ycrio-

OnutenbHbIi npouecc. dddek-
TMBHOCTb 3aBUCUT OT cobnioae-
HUSA pernameHTa u KnuMmaTtuye-
CKMX ycroBuii. CyLueCTBEHHbIE
aMmuccum B aTtMmocdepy.

B cnyyae BO3ropaHus  BbICY-
LUIEHHOTO 0OCajKka O4YeHb Oonb-
wme SMuccun. YpoBeHb 3a-
rPA3HEHUs1 TPYHTOBLIX BOA 3a-
BUCUT OT KOHCTPYKLMM U reono-

rMYECKMX YCNOBUNI

Mpy Hanu4uMm AOCTaATOYHOM
aAns paboTbl N0 pernameH-
Ty nnowaan unoBbIX MNo-
WaaoK IKcnnyaTauuoHHbIe

3aTpaTrbl MUHUMAanNbHLIE.

Ha BHOBb co31aBaeMbIX
obbekrax 3arpaTbl Ha Co-
34aHue nnowanok O4veHb

GonbLune

Motpebnenue ANEKTPOo-

3Heprum onpeaensercs
[JAanbHOCTLIO  Pacnonoxe-
HUS1 UNOBLIX NAOLAAOK (3a-
TpaThbl Ha Nepekayky ocazka

1 CAMBHOW BOAbI).

JononHutenbHble 3aTparhbl
MOTOPHOrO TONNMBa Ha pa-
0OTbl MO BOPOLUEHUID M

crpeGaunuio ocagka.

PeareHTbl

HE UCnonb3ytoTca
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TexHonoruu

COOTBETCTBME OCHOBHBLIM kputepusim onpeaeneHna HAOT

AhDEKTUBHOCTL PELUEHNA KO-

noruyeckux npoénem.

YpOBEHb HEFraTUBHOrO BO3AE-

CTBUSI HA OKPYXKAIOLLYIO Cpeay

SkoHomu4yeckas adhdek-
TUBHOCTb €€ BHeAPEHUS U

aKcnnyarauumn

MpumeHeHue pecypco- u
3Heproc6eperaioLwmx me-

TOAOB

CryuwieHuwe, noj-
Cyulka U BblAEpXK-
06-

paboTaHHbIX rno-

Ka 0CajKoB,
KyNsAHTamm, Ha
MNOBbIX MnoLaa-

KaxX B €CTeCTBEH-

AHanormyHo WM. 3muccun B
aTtMmocdepy U B rPyHTOBbIE BO-

Abl TaKXkKe COKpPALLEHbI

MoTtpe6HOCTL B Nnowaanx

HWXe B HECKONbKO pas

3rneKkTpoaHeprus U MoTop-
HO€e TOMNMMBO — aHanorud-
HO UIM.

Pacxop peareHTa — Mu-
HUMarnbHLIA U3 BCEX Tex-

HOMNOTUW, rA€ OH NPUMEHS-

ercA
HbIX yCroBusix
mno)
Tepmnyeckasn CokpawieHne mMaccbl ocajka|YaenbHble — KanuTanosno- | Beicokoe notpebnexHue
cywwka (TC) npuMepHO B 4 pa3sa, o0bema — [KeHuss Ha 1 Kr yaaneHHoN | SneKTpu4eCcKon u TennoBomn

B 3 pa3a. CsoyicrBa ocajka on-
TUMAasbHbI ANA PasHOOOpPa3HbIX
BWAOB €r0 UCMONb30BAHUA: Kak
yao6peHue, TONMWBO, W30NHU-

PYIOLLMIA CIOK HA NOJIUTOHE.

HeratuBHoe BO3aeNCTBUE HA
atmocdepy (HeENpUSATHblE 3a-
naxu) MOXeT ObITb NpeaoTBpa-

LLIEHO cuctemMamMmn O4YUCTKU

BMaru CyLECTBEHHO BblLLE,
yem npu MO. Toxe n ana
3KCMITyaTaLUMOHHBIX 3aTpar.
Ucnonb3osaune TC Ges
MC,

obecneuuBaTb

KOTOpoe  MOrno 6bl
TEnsoBow
9HEepruen, pesko MoBbila-
eT 9KCnryaTauuoHHble 3a-

Tparl

SHeprun. PeareHTbl noyTu

HEe Ucnonb3yTcAa
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CoOOTBETCTBME OCHOBHbLIM KpUTEpUAM onpeageneHna HOT

OPPEKTUBHOCTb PELLEHNS KO-

SkoHOMMYeckasn adhdek-

MpumeHeHne pecypco- u

TexHonornun norn4eckux npodnem.
TUBHOCTb €€ BHEeAPEHUs1 U | SHeprocbeperaromx Me-
YpoBEHb HEraTUBHOIO BO3AEN-
sKcnnyaTtauum TOAO0B

CTBUS HA OKPY>KAIOLLYIO cpeay
CxwuraHue  (Tep- | CokpalleHne Maccbl ocafka | YaernbHble — KanuTanosno- | Boicokue 3atpatbl  anek-
MOYTUNM3auus) oonee yem B 10 pa3. lNMepeBog |xeHust HA 1 Kr yaaneHHoW | TPOSHEPruu.
(CX) BCET0 OPraHN4ecKoro BELLECTBA | BNari CyLIeCTBEHHO Bbile, (o, npenBapUTenbHOI

ocagka, KOTOpbIi  HE MOXET
HaWTW NpUMeEHeHusi, u3 Popmbl
oTxoga B hopMmy BbLIOPOCOB B
atmocdepy. Bbibpocbl  MoryT
ObiTb OYULLEHBI OT [ABYOKUCH
cepbl, OKMCNOB asoTa, Mbinu,
TOKCMYHBIX OpraHUYeCcKUx Be-
wects. BbIOpoOC yrnekucnoThbl

HensbexeH.

3ona OT CXuraHus ocapgka siB-
nseTca  OTxXoAom 4-ro knacca
OnacHOCTM (JaHHble no ycra-

HoBkam B CaHkT-lNeTepbypre)

yem npu MO. To xe u ansa
JKCMIyaTaUMOHHBIX 3aTpar.
CyLiecTBeHHO Aopoxe
pasmelleHue ocagka Kak

oTxoaa.

TwarenbHas O4YMCTKA Bbl-
OpoCcoB 3HAUUTENLHO YAO-

poxaeT npouecc

cywku Tpebyer uCnonb3o-

BaHwWA TONnNUBAa.

Bbicokue 3atpartbl pearel-

TOB HA OUYUCTKY BbIBPOCOB

Mo pesynbTatam cpaBHUTENBHOrO aHanusa npumeHnTensHo Kk obbektam OC MCB, oT-

HOCUMbIM K 1- KaTeropum B COOTBETCTBUM C PepepanbHbiM 3akoHoM oT 21.07.2014 .

Ne 219-®3 [32] (HaunHasa co cpepHUX), BblAeneHbl Crieayrolme TEXHOMOMMM, B NONHON Mepe

obecneumBaroLe BO3NOKEHHbIE HA HUX OYHKLMN:

1. Mpynna NoAnpoOLECCOB OYUCTKA U JOOHYUCTKN OT OPraHNYECcKMX COeaANHEHMI, coeamn-

HEeHW asoTa U gocopa: CHKEHNE COPOCOB BCEX LIENEBbIX ANS AaHHOW rpynnbl 3arpsi3Hs-

roLLMX BeLecTs (cM. Tabnuuy 4.12).

OTO6paHHbIe TexXHOnorMnm OTHeCeHbl K onpeaeneHHbIM YCNOBHbIM rpynnamMm BOAHbIM

06BEeKTOB, UCXOAS U3 COODPEDKEHUN 3KOMOro-3KOHOMUYECKON 3PPEKTUBHOCTU MHBECTULMIA

BO M3bexaHune HepaumoHarbHbIX 3aTpaTt U noTpebneHms pecypcos.
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Tabnuya 4.12 — Mepeyerb HOT O4MCTKM U JOOUMCTKMN OT OPraHNYECKUX COEANHEHUI, COEANHEHUN

asota n coccopa

OBo3HayeHune kaTeropum
SKonoruyeckne ycrioBus B BOAHOM 00 bek-
TexHonoruu BOAHOrO 00beKTa
Te
MO 9KOSIOTMYECKUM YCIOBUSAM

BH Ocobble ycrnoBus no coaepxaHuio a3ora u r

hoccopa B BOAHOM 0O bEKTE
BHA Ocobble ycrnoBuss N0 COAEMKAHMIO (HOC- r

dopa B BOAHOM 00bekTe
BHAB® 3KONMOrM4YEeCkM YCTOWYMBbLIE BOAHbIE 00b- B

eKTbl
BHOB®-A, BHOX® OCHOBHas rpynna BOAHbIX 00bEKTOB B
(BHOBX® / BHOB®-A / Haunbonee oxpaHsemMble unu Haubonee yss-
BHOB®P) + (¢ / dP) BUMbI€ BOAHbIE OO LEKTHI A
BH + ®P

Takum obpasom, TexHonormss BO He cooTtBecTByeT kpuTepuam HAT ana o6bekTos,
OTHOCUMBIX K 1-1 kaTeropuu, TexHonorns bH — ansa Bcex HOBbIX 0O6HLEKTOB (KPOME BO3MOXK-
HbIX cUTyauuin cOpoca B BogHble 00beKTbI kateropum 7).

2. Mognpouecc obeszapaxunBanns. Lleneson yHKUMM — NONHOM Ae3uHdeKkumn OT
BCEX MUKPOBMONOrMYecknx 3arpsasHeHnin yaoBneTBopseT Tonbko YP-obessapaxusanme. OHO
e obecneumBaeT akonorndeckyro 6esonacHoCTb AaHHOro noanpouecca. Bee kputepun HOT
BbIMOMHAOTCS.

OGeazapaxuBaHie xNOpoOM U XNop-peareHTamu He COOTBETCTBYIOT KpuTepuam HAOT
ANA BHOBb CO34aBaeMbIX COOPYXEHWUIA, KpoMe 06e33apakmBaHa rMNOXNOpUTOM HaTpusa Ha
MarnbIX 1 cBepxMarbix 0ObeKTax.

3. Noanpouecc ctabunmsaymm ocagka.

Kputepmnsam HOT cooTBeTCTBYHOT aHa3pobHas cTabunusaums XUAKMX ocagkos (MeTa-
HoBOE cOpaKmBaHWe), KOMMOCTMPOBAHNE OBE3BOXKEHHOMO 0cakKa.

Kpome Toro, dpyHKums ctabununsaumm BbINONMHASTCA NPU MCNOMb30BaHUN TEXHOMOMMN
CYLLUKM N CXUraHms.

A3pobHasi cTabunmnsaumsa XULKMX 0CaakoB He yaosnetsopsieT kputepusam HAT, kak

ManosPEKTMBHBIA U SHEPrOEMKMI NPOLLECC.
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4. MNoanpouecchl yMeHbLIEHMST MacChl ocagkKa.

Kputepnsm HOT COOTBETCTBYIOT MeXaHN4eckoe 06e3BOXMBAHME, a TakKe MOACYLUKa
1 BblgepXKa ocagkos, 0bpaboTaHHbIX PAOKyNAHTaMu, Ha UMNOBbLIX NNoLWanKkax B eCTeCTBeH-
HbIX YCIOBUSIX.

Moacylwka 1 BblAEpKKA OCAAKOB Ha MIMOBbLIX MMOLWAAKax B €CTECTBEHHbLIX YCMOBUAX
(6e3 NnpUMeHeHns1 peareHToB) He yaoBneTBopseT kputepuam HOT ans BCex HOBbIX OObEKTOB
1 Ang Bcex 06bEKTOB, HAYMHASA C KPYMHbIX.

TexHonornyeckne nokasaTeny TEXHOMOMMA TEPMUYECKON CyLLKM M OKUraHWs cylue-
CTBEHHO NPEBOCXOAST TakoBble AN npoLeccoB 06e3soxmBaHnsa. OgHaKo C y4eToOM 3KOmoro-
3KOHOMMYECKOW 3PEKTUBHOCTU (MO CHWXKEHMKO MacChl OCajka Ha €AMHWULY 3atpar) OHU
MHOrOKpaTHO YCTyrnatoT MeTogam o0e3BoxuBaHWs. Tem Bonee, 4TO NPy UCMONbL3OBaHUM

ocagka (yaobpeHun, NoYBOrpYHTbI) CHKEHME MaCChl HE SIBNSIETCS CaMOLIENbHO.
4.4.2 Onpepgenenue HAOT ansa NCB

B Tabnuvue 4.13 npuBeaeH CpaBHUTENBHbBIA aHanM3 COOTBETCTBUSI TEXHOMOMUIA OUUCT-
km MCB kputepmnsm HAOT, kpome Tex, O COOTBETCTBUW KOTOPbIM CKasaHO B Hayane pasge-
na4.4.

Tabnuya 4.13 — CpaBHWTENBHBINA aHanM3 COOTBETCTBUA TexHonoruni ounctku MCB kputepuam HOT

COOTBETCTBME OCHOBHBLIM KpuTepusim onpeaenenna HAOT *

SPPeKTUBHOCTb
peLueHus
3KONOrMYECKUX JkoHoMuueckasn addek- | MpumeHeHue pecypco- u
TexHonoruu P P pecyp
npobnem. TUBHOCTb €€ BHEJPEHUA U | aHeprocOeperaioLmx me-
YpoBeHb HEraTuBHOroO aKcnnyarauuu TOAOB
BO34EUCTBUSA
Ha OKpYXaloLLylo cpeay
OtaeneHune KpynHbiX | Pewaet Tonbko npobne- [HeGonblwme kanutanbHble |He TpebyloT aHeprun  u

BKIIOYEHWMIA B LUMTOBLIX|MYy  yaaneHus  rpyObix |BROXEHUS W 9KCnnyarta- | pecypcoB
sarpaxgeHusax (LL3) BCMNSbIBAOLWMX U OCEeAa- | UMOHHbIE 3aTpaTbl
owmux  npuMmecen  (Ha
90 %). MuHuMmanbHas

ahpeKkTMBHOCTb  yaane-

HUS HEYTENPOAYKTOB
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TexHonorum

COOTBETCTBME OCHOBHbIM KpuTepuam onpegenenua HOT *

3P PeKTUBHOCTb
peLueHuns
3KONMOrMYECKUxX
npobnem.
YpoBeHb HEraTUBHOIO
BO34ENCTBUSA

Ha OKPY)KaloLLYIO cpeay

OKoHOMMYeckasa adhpek-
TUMBHOCTb €€ BHEAPEHUA U

aKcnnyaTauuu

MpumeHeHne pecypco- u
3aHeprocbeperaiowmx me-

TOOOB

OTtcrauBaHue B npyaax — | PagukansHo peluaeT | 3HauuTenbHble Kanutasnb- | He TpebyloT 9Heprum u
oTcTonHukax (MoO) TONbKO MpobnemMmy yaane- |Hole BROXeHusi. Hesbico- | pecypcoB

HUA rpybbIX OcCefaloLmX |Kue  dKCnnyaTauuoHHbIe

npumecen. 3aTpartbl

Huskaa adpdexkTuBHOCTL

yaaneHuss  B3BELUEHHbIX

Bewects ). Yaaneuue

He(TEenpoaykTOB  MWHW-

MarsbHO
ToHkocrnorHoe oTcramea- | CyllectBeHHaa  addpek- | SHauuTensHble kanutane- [ He Tpebyiot  3Heprum u
Hue (TO) TUBHOCTb yAaneHus (Hole BnoXeHus. HesbiCo- | pecypcoB

B3BELUEHHbIX BELLECTB W |KMe  9KCNNyaTaLUOHHbIE

HedTenpoayKTOB 3arTparbl
®duneTpoBaHWe OTCTOAH- [ CywecTBeHHan  addpek- | HeBbicokue kanutanbHble [ He TpebytoT aHeprum. 3a-
HOM BOAbl YEpes KacCeT- | TUBHOCTb yaaneHus [ BnoxxeHua. CpegHue 3KC- | MEHa 3arpy3ku B kacceTtax

Hble  (Koanecuupylowme)

dunbTpbl (KO)

B3BELUEHHbIX BELLYECTB U
HedTenpoaykToB. OaHaKo
HU3Kas HaAEXHOCTb pa-

60Tbl PUNBLTPOB

MnnyaTauMoHHble 3aTpaThbl

DUNKO-XMMUYECKASA

oyucTka Mertoaamu TOH-
KOCJIOMHOr0 OTCTauBaHus,
dnoTtauum WU KOHTaKT-
HOW chunbTpauuu ¢ npea-
BapUTENbHOW peareHTHOM

oBpaboTkon

3Ha4yuTenbHas

ahdpek-
TUBHOCTb yaaneHus
B3BELUEHHbIX BELUECTB U

HePTENPOAYKTOB

3HauuTeNnbHbIE KanuTasb-
Hble BNOXeHus. BbiCOkue
3KCMNyaTauuoHHble  3a-

Tpatbl

MuHumym sHepruu. Cy-
LLIECTBEHHbIN pacxop pea-

FeHTOB
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TexHonoruu

COOTBETCTBUE OCHOBHLIM KpUTEpUAM onpeaenenua HAOT *

SddhekTUBHOCTL
peLwieHuna
9KONOTNYECKUX
npo6nem.
YpoBeHb HEraTMBHOIO
BO3EACTBUSA

Ha OKPY>KAIOLLLYIO cpeay

SkoHoMM4eckasa adhpek-
TUBHOCTb €€ BHeAPEHUA U

aKcnnyaraummn

MpumeneHue pecypco- u
3HeprocGeperaowmx Me-

TOOOB

®OUTOOYUCTHBLIE CUCTEMBI
(©0C)

3HauuTenbHaa

ahdpek-
TUBHOCTb yaaneHus
B3BELUEHHbIX BELUECTB U
HeTenpoayKTOB B nepu-
04 YCTOMYMBLIX NONOXU-

TENbHLIX TEMMEPATYP.

HeadhpekTneHbI ana

oumncTtku Tanbix NCB

3HauuTenbHble KanuTasnb-
Hble BROXeHus. Bbicokasn
nnowaab. HeBbicokue
3KCnnyaTaumMoHHble  3a-

TpaThbl

He TpeGyioT aHepruu u
pecypcos

MpumeHeHWe 3NXOpHUU B | SHaYUTENbHAA adphek- | BHaunTeNbHBIE KanuTanb- | SHepronoTpebneHue Aans
npyaax-0TCTONHMKaX TUBHOCTb yAaneHus | Hole BNOXeHus. HeBbICO- | cOXpaHeHun KYnbTypbl
(No-39) B3BELUEHHbIX BELUECTB W |KMe  3JKCMsyaTaLUOHHbIE [ 3NXOPHUK
HedTenpoAykToB. MNMepuog | 3arparthbl
NPUMEHEHUs1  OrpaHU4eH
2-5 mec, B 3aBMCUMOCTH
OT KNMMATUYECKON 30HbI
dunbTpauuss Ha 3epHuU- | Beicokaa adpdekTuBHOCTL | BbicOkne  kanutanbHble | CyL|eCTBEHHbIM  pacxon

CTbIX 3arpy3kax, ¢ peareH-
Tamu unu 6e3 (P/eP)

yaaneHuAa B3BELUEHHbIX

Bewects. Kak npasuno,
KaK NpoMexyTovHas cTa-
AN OYUCTKU rnocne OT-
cTauBaHus u nepeg copob-

LMOHHLIMK hunbTPamMu

BNOXXEHUA W 3KCcnnyarta-

LIMOHHbIE 3aTpaThbl

ANEKTPOIHEPIUU (TaKkKe U

peareHToB — npun nx

NpUMEHEHNN)

CopOLuuOHHbIE  (PUNBLTPLI
(Co)

Bbicokan ahheKTUBHOCTb
yaaneHna HedTenpoayk-
TOB.

OGpasoBaHue otpabo-

TaHHOro copbeHTa

Bbicokue KanutanbHble
BNoXeHus. O4yeHb BbICO-
Kue  aKkcnnyaTauMoHHble

sarparbl

Bbicokun pacxop anek-
TPOSHEpPIMKU, PpeareHToB,

copbeHnTa

" Mosxet GbiTb BbILLE, B 32BUCMMOCTU OT PasmMepPoB

noceneHnsl, COCTOSAHUA N TUNOB rOPOACKMUX MNOYB.
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Mo pesynbTatam CpaBHUTENLHOMO aHanusa npuMeHuTensHo k obwektam OC MCB
BblAEMNeHbI CrieayoLlme YpoBHA TEXHOMOMMIN, NO COOTHOLLEHUIO 3pEKTUBHOCTU U 3aTpaT:

1. 'pynna nognpoueccoB OUNCTKN OT B3BELLEHHBIX BELLIECTB U HEPTENpOoAYKTOB

OTobBpaHHble TEXHOMOMMU OTHECEHBI K onpeaeneHHbIM B Tabnuue 4.14 ycroBHbIM
rpynnam BojHbIM 06BEKTOB UCXOAS U3 COODPEKEHUIA 3KOJTOr0-3KOHOMUYECKON 3PEKTUBHO-

CTV VHBECTULMIA BO N3bexkaHne HepaunoHanbHbIX 3aTpar v notpebneHus pecypcos.

Tabnuvuya 4.14 — MNMepeyens HAT ounctkm NCB

OB603Ha4eHue KkaTeropum
Jkonoruyeckue ycnosus
TexHonoruu BOAHOro 0bbekTa

B BOJHOM O0bekTe
0 9KOSIOTMYECKUM YCIOBUAM

OXTO 3KONOrMyYeCcKU yCTOMUNBLIE BOAHLIE OOBLEKTHI B
OXTO + & / Kb, nubo OCHOBHas rpynna BOgHbIX 0GbLEKTOB B
TO + $0C

PXTO+d +CP Hanbonee oxpaHsemble unu Haunbonee ysa3eu- A

Mble BOJHbIE OOLEKTHI

OTHOCKTENBbHO APYTMX MPOaHaNU3NPOBaHHbLIX TEXHOMOMMIA MOXHO KOHCTaTMpOBaTb
cneayouee:
- L3 — Hepoporve coopyxeHus, HO umetome Gornee aCTETUYECKUN, YEM IKOMO-
TMYECKUn 3 deKT;
- MO — pocTaTovHO [OPOroCTOSILLME COOPYXEeHUs, obnajarolme HEBLICOKMM 3d-
heKToM;
- TO — cToMMOCTb Bblile, HO 3(PEKTUBHOCTL HEAOCTATOYHA BbICOKS;
- NO+3 — orpaHuyeHHasi knMMaTnyeckas 3o0Ha NPUMEHeHUS.
2. Moanpouecc o6e33apaxvBaHua
Becem kputepuam HOT cooteeTcTBYeT TOnbko Yd-06e3sapaxuBaHne. OHO xe eauH-
CTBEHHbIN NPUMEHSIEMBIN NPOLIECC.
3. Moanpouecc 06e3BOXMBaHNS ocagka
YuutbiBasa Hebonblume macwrtabel OC MNCB, crabuneHocTe obpasyrowerocs B MO n
TO ocaaka, BbICOKOE COAEpXaHWe B HEM CyXOro BELLECTBa, XOpoLUne BOJOOTAAWMNE CBOM-
CTBa, MECKOBbIE MNOLUAAKW, MUCMOMb3yeMble AN MOACYLLKU BbIFPY)XAEMOro ocajka BronHe
ynoeneTeopstoT kputepusam HOT, He okasbiBasd BbIpaXXeHHOro HEraTMBHOMO BO3AEUCTBUS Ha
OKPY>XatoLLyto cpeay.
Ocapok oT npoueccoB U3NKO-XMMUYECKOW OUUCTKA B CUIY YCIOBMI cBOEro obpaso-

BaHUA MEHee KOHLEHTPVPOBaH, ero BOLOOTAAILME CBOMCTBA XYXe, a KOMMYECTBO Kak no
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obbemy, Tak U NO CyxOMy BELLEeCTBY CyWeCTBEeHHO Gonble. C y4yeTom 3TOro, KpuUTepusM
HAT yaoBneTBOpAET TEXHONOMMSA MEXaHUYECKOro 06e3BoXmBaHNs ocagka, Nosly4YeHHOro nNpu

PUn3nKko-xmmmdeckon obpaboTtke, NMOO ero 06e3BOXNBAHMSA B FEOKOHTENHEPaX.
Pa3sgen 5. Hauny4wue AOCTYyNHbIE TEXHONMOMUMU
HAT 1

HAT B YacTM NNaHNPOBaHUA UHBECTULMA U Bbldauu 3aAaHWUA Ha NMPOEKTUPOBAHWE, Ha
MoAepHu3aumio n passutue cyuwecteyrowmx OC FCB aBnsieTca onpepeneHne nepcnekTue-
HbIX PACXOA0B Ha OCHOBaHWM PaKTUYECKUX JaHHbIX MO AUHAMUKE yAENbHOro BoaooTBeae-

HWS M YACTIEHHOCTM HaceneHNsi NOCeneHus.
HOT 2

HAOT B yacTu koHTpOna POPMUPOBAHNS COCTaBa CTOYHLIX BOJ, HE OTHOCALLMXCS K XKU-
NOMy CEeKTOopy, fIBMSETCA UCMONb3oBaHWe BCeX (C YY4ETOM MPMMEHUMOCTU) METOAOB, Nepe-

YncreHHbIx B Tabnvue 5.1.

Tabnuya 5.1 — Mepeyenb meTogos ana HAT 2

O6nacTb NPUMEHEHNs1 MeToa Kak
HAOT

Ne Metoa

a |Hanuune yTBEpXOAEHHOrO B YCTAHOBMEHHOM MOPSAAKE W A0MKHAas | YHUBepCanbHbii
peanu3aums roAUYHOro NnaHa KOHTPOMS 3arpsi3HEHHOCTU CTOUYHbIX
Boa aboHeHTOB, obecneyvmBatoLero 6€3ycrnoBHbIN NPUOPUTET ANs
KOHTPOJIA CTOYHbIX BOA aGOHeHTOB, noTeHumnanbHO OonacHbIX AnA

LICB 1 BOAHbIX 0GBLEKTOB

6 |Haanexawasa pabota ¢ aboHeHTamu B paMkax AENCTBYIOLLEro 3a- | YHUBepcarnbHbiit
KOHOAAaTenbcTBa no obecne4veHunio umm HopMaTuBoB copoca s LICB
3arpAASHAIOLLMX BELUECTB, YCTAHOBMEHHbLIX MO KPUTEPUIO HeZony-

LeHuna npuanHeHus spega LICB

B |Haanexawas pabora ¢ aboHeHTaMmu B paMkax AENCTBYIOLLEro 3a- | YHuBepcarbHbIi
KOHOAATenbCTBa NO OCYLWECTBNEHUI0 UMW pasferneHusi NoTOKOB
NPOU3BOACTBEHHBLIX CTOYHbLIX BOA U MOBEPXHOCTHLIX CTOKOB (B NO-

ceneHusx, obopya0BaHHbIX CUCTEMaMW OTBEAEHUSI MOBEPXHOCT-

HbIX BOA)
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O6nacTb NPUMEHEHNSA METOAA Kak

Ne Metoa
HAT

r |Hagnexawas patorta ¢ aboHeHTamu B pamkax AEWCTBYIOLLErO 3a- | YHMBEpCanbHbIi
KOHOAATENbCTBA MO HEAONyLUEHMIO cOpoca B LIEHTPanu3OBaHHYIO

CUCTEMYy BOAOOTBEAEHUA HE3AarpA3HEeHHbIX BOA

A |Hanpaenenue Ha ouucTky He meHee 70 % rogosoro oovema NCB | Tonbko aAnsa obbvekroB LICB, npea-
HasHayeHHbIX Ansa npuema MNCB

e [PaspgeneHne noTOKa CTOYHBIX BOA HA 3arpsA3HEHHYIO U YCNOBHO 4uK- | Tonbko ans obbekros LICB MC

CTYI0 4acTu, CO COPOCOM YCNOBHO YNCTON GEe3 OUNCTKM

HAOT 3

HAOT B yactyM KOHTpPOMS NOCTYNaWMX Ha OYUCTHLIE COOPYKEHUS CTOYHLIX BOA M
cbpoca OUMLLEHHBIX CTOYHBIX BOA SBNSAETCA UCMOMNb30BaHME BCEX (C YYETOM MPUMEHNMOCTI)

METOAOB, NepeuYncrieHHsIX B Tabnuue 5.2.

Tabnuya 5.2 — MNepeveHb metogos ana HAOT 3

O6nacTb NPUMEHEHUA METOAA KaK

Ne MeToa
HAOT

a |Hanuuve n Hagnexawasn skcnnyatauus npudopoB U3MepeHusa pac- | YHusepcanbHbIn
X04a noctynarwmx (MM OYMLLEHHbIX) BOA, NPUIOAHLIX K NPUMeHe-

HUIO Ha CTOYHbIX BOJaX U UMEIOLLIMX COOTBETCTBYIOLLUE aTTecTaThl

6 |[Hanuune u cobnioageHue nporpammbl NPOM3BOACTBEHHOIO KOHTPONSA | YHUBEPCANbHBIi

KayecTBa BO[

B | BbinonHeHne oTtbopa npob CTOYHbLIX BOA B COOTBETCTBMM C aTTECTO- | YHUMBEPCATbHbIN

BaHHbIMW METOAnKamMu

'n

r |Wcnonb3oBaHue ansi npobootGopa aBTomaTuyeckux npo6ootbopHu- | Ons OC ICB ot prn|-|e17||.uv|x1
KOB, UCMONb3YEMbIX B PEXMME HAKOMUTENbHON CYTOYHON NPO6bI, OT- | BbiLLE
6upaemMoii NPONOPLMOHANLHO pacxoay NOCTynatowmx (Mnn OYnLLEeH-

HbIX) BOA

4 | BblinonHeHue aHanu3oB Npob CTOYHLIX BOA B opraHu3auun (noapas- | YHueepcanbHbIi
AEneHun), MMEIoLLel COOTBETCTBYIOLLME aTTecTaTtbl, aHanusos Mo-
CTYNaIOLLMX CTOYHbIX BOA MO BCEMY NEPEYHIO NoKasaTenen, KOHTPo-
nuMpyeMblx Ha cOpoce U AOMOMHUTENBLHO MO BELLECTBAM, MpakTuye-
CKM OTCYTCTBYIOLUMM B CTOYHbIX BOAAX, HO 0OpasyloLmxca B npo-
LeCCe OYUCTKU CTOYHbIX BOA (TONLKO AN OYULLEHHLIX BOA), C yCTa-
HOBJEHHOW NEePUOANYHOCTbIO, ONpeAEnsieMoi C y4eTOM Npou3Boau-

TENbHOCTU COOPYXXEHWNI
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O6nacTb NPUMEHEHUA METOAA Kak

Ne MeTtop
HAOT

e |BbinonHeHne aHanu3oB nNpo6 nNOCTynaroLmMx CTOYHbIX BOA A0nonHu- | Ana OC 'CB ot 60nblwnx U BblLle

TENbHO Ha coaepxaHue asora u coccdopa no obwmm dopmam

X | O6ecneveHune xpaHeHusi B XonoaunbHUKe pe3epBHOM Npobbl (4actb |Ons OC I'CB, Ha KOTOpbIX OTMe-
0TOOpaHHON eXxeAHEeBHON NPobbl CTOYHLIX BOA) B TeYeHue 7 AHei [yaloTca npobnembl ¢ 3annoBbiMM
ANnA BO3MOXHOCTU TLUATENBLHOIO KOHTPONS B CMy4ae BO3HUKHOBEHUA |cOpocaMu  OT  NPOMBILLNEHHbIX
npobnem, CBA3AHHbIX C TOKCMYHOCTbIO CTOYHbLIX BOA MNU APYrumu | aGOHEHTOB

NPOSIBNEHMAMM 3aNNOBbLIX COPOCOB 3arpsi3HSIOLLIMX BELLECTB

3 |Hagnexawasa dukcauus, xpaHeHue, aHanus mHdopmaumm o Konu- | YHUBEpCanbHbii
YeCTBE M KayecTBe MOCTYMAIOLMX CTOYHbIX BOJ B COOTBETCTBUM C

TEXHONMOrM4YeCcKnM pernameHTom

" 3aech 1 ganee BO BCEM pasgerne kareropum kpynHoctun OC npuUMeEHEHbl B TEPMUHOSONMUM, NPUHATON B
pasaene 1 (cm. Tabnuuy 1.18). Mpu 3TOM 3aNKUCb, HANPUMEP, «A0 KPYMHbIX BKITIOYMTESTIbHO» 03HAYaeT, uTo
obnacTblo NMPUMEHEHUA ABNAIOTCA BCE OﬁbeKTbI, KOTOpbIE NO NPOU3BOAUTESIbHOCTU ABNAIOTCA KPYNHbLIMU, NU-
60 UMEIOT MEHBLLYIO NPOU3BOAMTENBHOCTb. 3aNUCh «OT GOMbLUMX M BbILLE» 03HAYAET, YTO 06NACTbIO NpUMe-
HEHUA ABNAKTCA BCE 06'beKTbI, KOTOpbI€ MO NPOU3BOAUTENLHOCTU ABNAIOTCA 6OJ1bLUMMI4, nnbo umelor Gonee

BbICOKYIO MPOU3BOAUTENBHOCTb

HAOT 4

HAOT B 4acti npUMeHeHns Hagnexawmx TexHonornn oumnctkn FCB aBnsetcsa ncnonb-

30BaHne BCex (C y4eTOM NPUMEHUMOCTN) TEXHOSOTUIN, NepeYncneHHbIx B Tabnuue 5.3.

Tabnuuya 5.3 — NepeyeHb TexHonorun gna HAOT 4

Ne TexHonorus/meton O6nacTb npumeHeHus kak HOT

a |Ynanenue rpyboamMcnepcHbIX npumMecen U3 CTou- | YHusepcanbHas
HbIX BOJ [0 OCHOBHbIX TEXHOMOrMYECKUX CTagui

OUYUCTKHU

6 |OTMbiBKa OTOPOCOB OT B3BeLWeHHbIX Bewects ¢|Ans OC MCB oT cpefHuX U Bbilue
Lenblo MOBLICUTL UX CTabWUNLHOCTL M COKPaTUTb
HEraTMBHOE BO3JENCTBUE HA OKPYXKAIOLLYIO cpeay

B |OcBeTneHne CTOuHbIX BOA4 B npeaenax, | Ana OC FCB ot 60nbluMx u Bblille
He yXyALualLWmx yaanenune asora u dpocdopa npu
nocneayiowiein 6GUoNornYeckon O4MCTKe

r | Buonornyeckasa ouucrka, coorsercTByiowan kpyn-|Aana scex OC 'CB, kpome nosuuyuu e) aaHHon Tab-
HOCTM OObekTa u ycrnosusm cbpoca (B COOTBET- | nuLbl
cteuu ¢ HOT 7 n HAT 8)
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Ne TexHonorus/metoq Ob6nacrtb npumeHenus kak HOT

4 [ Hoouuctka (TpeTuyHas o4ncTka), B COOTBETCTBUM C| Tonbko npu cbpocax B BOAHble 00OBLEKTHI KaTero-

HOT 9 pun A ", nns Bcex OC MCB, kpome cBepxXMarnblX

€ HebGuonornyeckas ouncTka CTOYHbIX BOA B MecTax | Ona ceepxmanbix OC 'CB, ¢ NOCTynneHMeM Ha HUX
nepuogn4yeckoro npebbiBaHMs nepcoHana u (Mnu) | pacxoja CTOYHbIX BOA, (HOPMMUPYHOLLMMCS CE30HHO,
OTAbIXaKoLLMX He bonee 100 gHen B rogy. Kpome ¢BpocoB B BOA-

Hble 00bEKTbI KaTeropum A

X | ObessapaxuBaHWe O4YMLLEHHbLIX BOA C WCMOMb30- | YP-06nyyeHune — yHupepcanbHas
BaHMEM  YP-00nyuenus, nnbO  MNOXNOPUTOM | oEessanayyBaHme rMMOXITIOPUTOM HATPUS UMM MHbI-
HaTPUA UK MHBIMKU XNoppeareHTamm (He Xnopom) MM XnoppeareHTamMmu 663 AexopUpoBaHNs — Ha Cy-
LecTByoLmMX 06bekTax 40 60NbLUMX BKIOYUTENBHO,
Ha PEKOHCTPYMPYEMbIX o6bektax’ — A0 HeGOMbLUMX
BKIMIOYNUTENbHO, HA HOBbIX OObEKTax — A0 Marsbix

BKIMOYUTETIBHO.

OGe33apaxxuBaHue runoxnopuToM HaTPUS UMN UHbI-
MU XrioppeareHTamu ¢ HagnexxawmmM AexnopupoBa-
HWeM — Ha Bcex 0ObekTax A0 KPYNHbLIX BKMIOYUTENb-

HO

" 3neck u panee cdepbl NPUMEHUMOCTH KaTeropuin A=I" nCnonb3yloTCA NPU HaNUYUKU COOTBETCTBYIOLLIETO
HOPMaTUBHO-NPaBoBOro 060CcHOBaHMA. [0 UX NPUHATUA KO BCeM oObekTam cneayet npumenats HOT, npuse-
[AEHHble B JaHHOM pasaene Ans kateropuu b.

Mcnonb3oBaHue ansa Bcex o6wektoB HOT aAnsa kateropun A, y4nTbiBasi NOBCEMECTHOE PACNPOCTPAHEHUE]
06bEKTOB NOAOTPACIN, HE COOTBETCTBYET onpeaenernwio HOT B ctaTbe 28.1 219-O3 kak HAMMEHbLLLIETO YPOBHS
HeraTMBHOTO BO3AENCTBMS Ha OKPYXalOLylO Cpefy B pacyeTe Ha e4MHULY ... BbINONMHAEMOW paboThbl, T.K. He
obecneunt Ana nogoTpacnu n 6acceitHoB BOAHLIX 06bEKTOB TpebyeMblii HAMMEHbLUUI YPOBEHb BO3AEWCTBUS.

% 3pechb 1 Aanee noj HOBbIMM OGBLEKTAMM (coopyxeHusimu) nogpaszymeBaioTcs 00bEKTbl, CO31aBaeMble
NO 334aHWI0 HA NPOEKTUPOBAHWE, COCTABNEHHOMY AN HOBOTO CTPOMTENbLCTBA, NOJ PEKOHCTPYMPYEMBIMU 06 b-
eKTamn (COOpYKeHusiMM) — 06beKThI, CO34aBaeMble NO 3a4aHWI0 HAa NPOEKTUPOBaHWE, COCTABIIEHHOMY Afs pe-
KOHCTPYKLMM, OTHOCALLEMYCA K OOBLEKTY B LienoM, nubo K noanpoueccy, Ans KoToporo o6nactb NpMMeEHeHUs
kak HOT ykaszaHa ¢ AaHHbIM OrpaHuyeHuem. 3aechb M ganee orpaHuyeHue obnactu NPUMEHEHUs TEXHOMNOorMu
(meToga) kak HOT o3HavaeT HeoBs3aTenbHOCTbL NPUMEHEHMSA OAHHOM TEXHONOrMn (MeToaa) BHE yKasaHHOM
obnactn npumeHeHus. Mcnonb3oBaHue TexHonormn (MeToaa) BHe obnactu npumeHeHus HOT He o3Hauaer
HecooTBecTBMA AaHHON HOT, ogHaKko He peKoMeHayeTcs

B tabnuue 5.4 npueeneHbl TexHonornveckme nokasatenun ans HOT 4e «HeGuonoru-
yeckasi OYUCTKa CTOUHbIX BOA B MeCTax nepuogmndeckoro npebbiBaHus nepcoHana v (Unm)

OTAbIXaroLLMX».
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Tabnuuya 5.4 — TexHonornyeckne nokasatenu ana HAT 4e «Hebuonornyeckas 04NCTKa CTOUHbIX BOJ,

B MecTax NneproanYeckoro npebbiBaHns nepcoHana v (MMn) oTAbIXarLWwmx»

TexHONOrMYeckuii nokasartesb: KOHLEHTpauus 3a-

TPSASHSIIOLLETO BELLECTBA B OYMLLEHHON BOAE

3HaueHue, mr/n, He Gonee "

KoHuUeHTpauumsa B3BELUEHHbIX BELLECTB 15
KoHueHTpauusa BrMKs 25
KoHueHTpauua XK 80

KoHueHTpauus cdocchopa cdoctatos

1

" YkasaHHble 3HaYEeHUs! TPUBEAEHb! KaK CPeHEroaoBbIe.

HAOT 5

HOT B 4acty npuMmeHeHnsa Hagnexalymx TexHonormm odncTtkmn NCB ssnseTcsa venonke-

30BaHMe BCEX TEXHOMOIMIN, NepeyncneHHblx B Tabnumue 5.5.

Tabnuya 5.5 — MNepeyeHb TexHonorun gnsa HAT 5

Ne TexHonorusi

O6nactb npumeHeHun kak HOT

a |MpepBapuTenbHas MexXaHUYecKasi O4MCTKa NOBEPXHOCTHOrO CTO-
K& OT KPYMHBbIX MEXaHWYECKUX NMPUMECEN W MyCcopa METOAOM

npoueXuBaHus

YHuBepcanbHas

6 |PasgeneHue MOTOKA CTOYHbLIX BOA HA 3arpsi3HEHHYIO U YCNOBHO
YNCTYIO 4acTu, co cOpocom nocneaHelt B BOAHbIE OOBLEKTHI.
HanpaBneHue Ha ounctky He meHee 70 % rogoBoro oGbema
MCB, 06pa3yloLwmxca Ha TEPPUTOPUM NOCENEHN

YHusepcanbHasn

B [OuucTka 3arpA3HEHHOro CTOKa OT TSDKENbIX MUHEpPANbHbLIX NpPU-
Mecell (NeckoynasnuMBaHWe) B MPOTOYHbLIX NECKONOBKAaX pasnuy-
HOrO TUMAa UMM BO BXOAHON CEKLMN aKKyMYIUPYIOLLErO pe3epBya-

pa

YHuBepcanbHas

r | AKKyMynuMpoBaHue U yCpeAHEeHWe 3arpsi3HEHHOW 4acTu nocryna-
owero pacxoga (MOXeT ObiTb COBMELEHO C MEXaHWYECKOi

0YUCTKON)

YHuBepcanbHbIii, Ha HOBbIX 0O bEKTaX.

Ona OC MNCB ao HebonblUMX BKMIOYK-
TerNbHO AONYCKaeTcs MCNONb3oBaHWUe

NPOTOYHbIX CUCTEM OYUCTKU

A | MexaHnyeckas O4UCTKA OT B3BELUEHHbLIX BELLUECTB U HedTenpo-

AYKTOB METOAOM OTCTauBaHuA

YHuBepcanbHasi, C y4eTom TOro, 4To
HeuenecoobpasHa npu UCNONbL30Ba-
Hum HAOT 6a

e | ObessapaxuBaHue OYULLEHHbIX BOA Y®d-06nyueHmem

Y®-06nyyeHue - ynusepcanbHas
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Ne TexHonorusa ObnacTb npumeHeHus kak HOT

X | Obe3BoxxuBaHne 06pasyloOLLMXCa 0CAAKOB Ha UNOBLIX (NECKOBbLIX) | YHUBEpCanbHas
nnowiagkax C¢ MnOMOLLbIO FGOKOHTeVIHepOB nnm MexaHmn4yeckum

cnocobom

HOT 6

HOT B 4actu npumeHeHns Hagnexawmx TexHonornn odnctkmn NCB aBnseTca ucnonbs-

30BaHue, B gononHerHne k HAT 5, ogHOM 13 TEXHONOMMIA, NnepedncneHHbix B Tabnuue 5.6.

Tabnuuya 5.6 — NepeueHs TexHonoruuna ana HOT 6

Ne TexHonorusa Obnactb npumeHeHus kak HOT

a | ®n3nKo-xumMmnyeckas OuUCTKA CTOKOB OT B3BELUEHHbIX BELECTB U |Ha HOBbIX 0ObekTax, npu cbpoce B
HedpTeNnpoOAYKTOB METOAAMU TOHKOCMONHOIO OTCTamBaHud, roTa- | BOgHble 00bEKTbI KaTEropumn B"

LN MU KOHTAKTHOW (punbTpaymm ¢ npeaBapuTenLHON peareHTHON
o6paboTkon

6 | Pusmko-xummyeckass ouMcTka no 6a, ¢ NocneayoLlen A004YUCTKON |Ha HOBbIX o6bekTax, npu cbpoce B
OBYXCTyneH4aTon punbTpauuent Ha 3epHUCTbIX U KOanecuupylo- | BOAHbIE 0ObeKTbI KaTeropuu B”

WX punbTpax

B |MexaHuyeckaa ouuctka no 54, Guonorudeckass oumctka B UCKyC- |Ha HOBbIX 06bekTax, npu cbpoce B

CTBEHHbIX UINMN €CTECTBEHHbIX YCIOBUAX BOAHbIE OOBLEKTbI KaTeropuu 51)

r |Pusmko-xummyeckass o4McTka no 6a ¢ nocreaylowein A004UCTKON | Ha HoBbIX o6bekTax, npu cbpoce B
dunbTpaunern Ha ABYXCTYMEHYaTbIX 3€PHUCTbIX U COPOLIMOHHBIX [ BOAHbIE 0OLEKTLI KAaTEropum A"

dunbTpax

O |MexaHuyeckas ouncTka no 5r, Guonorudeckas odyucTka B UCKYC- |Ha HOBbIX oGbekTax, npu cbpoce B
CTBEHHBIX UMW €CTECTBEHHbIX YCIIOBUSIX, C NOCHEAYIOLLEH A00YUCT- | BOAHbIE 0GbekTb kateropun A

KON cpunbTpaumeit B COPOLUMOHHBLIX nnbTpax

" ¢ yyeTom npumeyanus "k Tabnuue 5.3 n npumeyanus 2 k Tabnuubl 5.8

B Tabnuue 5.7 npuBeneHbl TEXHONorMyeckne nokasarenn gns HAT 6.

Tabnuuya 5.7 — TexHonornyeckne nokasatenu ana HOT 6

TeXHOMNOrNYeCKuil Eaunuua Bnauenne anst HAT "%, we Gonee
nokasartenb N3MepeHna Ba 66 6B 6r 64
B3BelLleHHbIe BellecTBa Mr/n 15 8 15 5 5
HedTenpoaykTol Mr/n 2 1 0,5 0,3 0,1
XIMK Mr/n 60 50 40 30 30
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TexHonorndeckuii EAnHnua 3nauenve ans HAT 7%, we Gonee
nokasatenb U3MepeHus 6a 66 6B 6r 64
BIMKs Mr/n 12 10 8 5 5
docdop Mr/n 1 1 0,5 0,5 0,5
¢ocaros

" YkazaHHbIe 3HaYEHMsI PUBEAEHDI KAK CPEAHEr0A0BbIE.

2 Mpu c6poce B BOAHLIN 0OBEKT NogNaaaoLmMe Noa AENCTBUE MEXAYHAPOAHbIX cornalueHuii TpeboBaHus
COrmnaLleHnin NPUMEHAIOTCA B TEX CRy4asnx, Koraa OHM XecT4ye AaHHbIX nokasarenei nubo npeabaBnsalTCcAa no
MHbIM BewlecTBaM (NOKasaTensm).

HAOT 7

HAT B yacTu NpuMeHeHNa HagnexalwmMx TEXHONOrMn GUONOrMYECKOn OHNCTKN Ha 06b-

ektax OC 'CB, HauuHas ¢ 6onbLIMX, ABNAETCA NCNOSb30BaHNE OAHON N3 TEXHONOMMI, nepe-

YyncneHHbIx B Tabnumue 5.8, ¢ y4eToM yCrioBui NPUMEHUMOCTH.

Tabnuya 5.8 — MNepeyeHb TexHonorun gns HAOT 7

TexHonorua

Obnactb npumeHenus kak HAT HAT (npu uc-
MONb30BAHWUK KaK 3aKmMIOYMTENBHON CTaguu

ouncrtku)”

Buonoruyeckas ouncTka ¢ HUTpUukaumnen

Tonbko npu cobpocax B BOAHbIE 0ObLEKTbI KaTero-
pun ™"

Buonoruyeckas ouucTka ¢ HuTpudukaumen m ya-

CTUYHOMW CUMYNbLTAHHON AeHuTpudukaumen

MCKmiounTensHO AN CyLECTBYIOLWMUX OGBLEKTOB,
cOpacbiBalOLWMX O4YULLEHHbIE BOAbLI B BOAHLIE
06bekThl kaTteropuit B—I, Ha KOTOPbLIX 3TA TEXHO-
norus npumensieTca n senuunia UNKO,., mexnee
15 pocturHyta He nosgHee, 4em 3a 2roaa Ao
BCTYNneHust B cuny TpeboBaHuin 06 obssarenb-
HOM nepexoae Ha HAT o6bekToB I-it KaTeropuu B
AAaHHON nogoTpacnu, U He Aonblue 7 neT nocne
3TOro CpoKa.

Buonoruyeckas ouncTka ¢ yaaneHuem asora

Tonbko npu cOpocax B BOAHbIE OOBLEKTHI KaTero-

pun I

Quuctka ¢ GUOMOrMYEcKUM yaaneHuem asora w

docopa

Ona OC 'CB co c6pocoM BoAHblE 00BEKTHI KaTe-
ropuu B ?

Buonoruyeckas o4ucTka ¢ yaaneHuem asota U xu-

MUYECKUM yaaneHuem dgocdopa

Ona MCB co c6pocoMm B BOAHbIE 0OBLEKThI KaTe-

ropumn b. Ana OC He KpynHee 6onbLumMx
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O6nactb npuMmeHenns kak HOT HAT (npu uc-

Ne TexHonorus NONb30BaHMMN KaK 3aKMOYMTENbLHOW cTagun
ounctkm)”
e Ounctka ¢ Buonormyeckum yganeHuem asota u|[Ona OC I'CB, Ha4yuHas ¢ BonbLumX, CO CBPOCoM B
doccpopa ¢ aumaodukalmen BOAHbIe 06BbEKTLI kaTteropuumn b
x Ounctka ¢ Ouonornyeckum yaaneHMem asora u

Buonoro-xuMn4eckum yaaneHuem cpocpopa

3 Oumnctka ¢ GUOMOrMYECKUM yaaneHueMm asota u
BGMonoro-xummnyeckum yaanenuem docdopa ¢ auu-

aodukauuen

") BbiGop Mexay TEXHONOTMAMM 7a 1 7B OCYLLIECTBIAETCA PELIEHNEM YNONHOMOYEHHOTO FOCY4apCTBEHHO-
ro opraHa B 06nacTu oOxpaHbl OKpY>KatoLLeli cpebl B COOTBETCTBUM C NOTPEOHOCTLIO BOAHOTO 06bekTa B BGMo-

FeHHbIX SNeMeHTax

2 3aeck 1 panee HOT ansa BoAHbIX 00BbEKTOB YKa3aHHON KaTeropum siBNSAOTCA T€ TEXHONOMMK, ANs KOTo-
pbIX A@HHbIE YCMOBUA NPUMEHEHNA ABNAIOTCA Hanbonee xecTkuMmn u3 gonyctumslix. Mpumep: HAT 78 — HAT
ana kateropuun I', HOT 7r — ang kateropuu B, HOT 74 — ana kateropumn b. [inA ykazaHHOW kaTteropuu apyrue
TEXHOMNOrMK, KOTOPbIE YAOBMNETBOPSAIOT eLle Bonee xxecTkum TpebosBaHusamM, 6yayT cooTBeTCcTBOBaTL TpeGoBa-
Husim HOT, HO NpUMEHEeHMe UX Ha HOBbIX 0ObeKkTax (Hanpumep, ucnonb3osanue HAT 74 B ycnoBusix katero-
pum M) HeuenecoobpasHo. OHO AONOMHUTENIBHO YMEHbLUMT HEraTUBHOE BO3AENCTBUE OT AaHHOro cbpoca
CTOYHbIX BOA, HO MPUBEAET K HEPALUOHaNbHOMY PaCcX040BaHUIO CPEeACTB, KOTOPbIe MOrnu ObiTb MHBECTUPO-
BaHbl Ha Apyrux obbekTax. 3T0 NpUBEAET K COXPaAHEHUIO 3HAaYMTENbHO GONbLIEro HEraTMBHOIO BO31€CTBUA
Ha AaHHbIV BOAHbIV 6AcCeiiH B LIeNOM, No CPABHEHUIO CO CHKEHUEM HEraTMBHOMO BO3AEICTBUA HA OAHOM

o6bekTe, Ha KOTOPOM NpUMeHeHa 6onee adypekTuBHas, HO 6ornee AOPOrOCTOALANA TEXHONOTUS.

TexHonormnyeckne nokasatenu HAT 7 onst OUMLLEHHOW BOAbLI NOCHE COopyXeHun Bro-

NOrMYEeCKON OYNCTKM NpuBeaeHs! B Tabnmue 5.9.

Tabnuuya 5.9 — TexHonornyeckmne nokasatenu ans HOT 7

TexHOMornyeckuin Eaviuua 3HayeHve anst HOT, He 6onee V2
nokasarenb N3MeEpEHUsI 7a 76 7B 7r 78-73

KoHueHTpauuna B3BELLEHHbIX BELEeCTB Mr/n 15 12 15 10 10
KoHueHTpauus BlKs Mmr/n 10 8 8 8 8
KoHueHTpayus XK Mr/n 80 60 80 80 80
KoHueHTpaums asota aMMOHWIAHBLIX CO- Mmr/n 2 2 2 1 1
nen

KoHLieHTpauus a3oTa HATPaToB Mr/n - 15 99 99 9
KoHueHTpayua asota HUTPUTOB Mr/n 0,2 0,15 0,2 0,1 0,1
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TexHonornyeckuii Eavnuya 3nauenve ana HAT, He 6onee V2

nokasarenb u3mepeHus 7a 76 78 ir 7n-73

KoHueHTpauua ¢docdopa docdaros Mr/n - 2,0 - 1,0 0,7

" YkasaHHble 3HaYeHMs NPUBE/eHbI KaK CPeAHErooBbIe.

2 Mpun cBpoce B BOAHLIN 06BLEKT, NoANaaaoLwme noa AeicTaue MeXAyHapOAHbIX COrnaLleHun, Tpe-
60oBaHMA cornalleHnin NPUMEHAIOTCS, B TEX Cry4asix, Korga OHU XecTye AaHHbIX nokasarenen, nubo
npeabsBNATCS NO UHbIM BeLlecTBaM (nokasaTensm).

¥ MpKn COOTHOLLEHMN KOHLIEHTPALMI aMMOHMIAHOTO asoTta 1 BINKs 6onee 0,25 KOHLEHTpaLuuio asora

HUTPAaTOB AONyCcKaeTcs NpuHMmMaTh He 6onee 11 mr/n.

HAT 8

HAT B YacTn NpMMeEHeHWs Hagnexawmx TexHonornin éuonormdeckon oumctkn NCB Ha
ceepxmarnbsix — cpegHmx OC aBnsieTca MCNonb3oBaHNE O4HON U3 TEXHOSOIUIA, NepeYncnex-

HbIx B Tabnvue 5.10, ¢ y4eTOM YCNOBUA NPUMEHUMOCTM.

Tabnuya 5.10 — MNepeyeHb TexHonorui gns HOT 8

O6nactb npumenenus kak HAT (npu ucnonb3oBa-
Ne TexHomnorus .
HWUM KaK 3aKNIOYUTENbHOW CTaiun OUYUCTKM)

a MonHasa Guonormyeckasa o4UCTKa Ha OC I'CB go He6onblumnx BKNIOYUTENLHO, cOpa-
CbIBAIOLLMX OYMLLEHHbIE BOAbLI B BOAHbLIE OOBEKTHI

Kkareropuu B.

Ha ceepxmanbix OC [CB, cGpacbiBalowmx oum-

LLEHHbIE BOABI B BOAHbLIE 0GbEKTLI KaTeropumn b.

6 Buonoruyeckass ouuctka ¢ Hutpudpukauyuen u yda-|Ha OC 'CB, cOpacbiBalowmx OYULLEHHbIE BOAbI B
CTMYHOW CUMYNbTAHHON AeHUTPUUKaLmen BOAHbIE 00beKThI kateropuit B-I. UckniountensHo
ANsl CyLIeCTBYIOLMX OBBLEKTOB, HA KOTOPLIX JTa
TEXHOMNOrMA yXe npumMmeHseTca u senuuuHa WUM-
KO, MeHee 15 pgocturHyta He nosjHee, 4em 3a
2 ropa o BCTynneHus B cuny Tpe6oBanuin 06 06s-
3arenbHoM nepexoge Ha HAT o6vekToB I-1 kaTe-
ropuM B AAHHOW NOAOTPACNM, W He gonblue 7 net
nocne artoro cpoka. He npumeHnsiercsa npu cGpocax

B BOAHblE 00LEKTLI KAaTEropumn A

B MonHas Ouonornueckasas ounctka ¢ yaaneHunem|Ha OC 'CB go cpefHux BKNOYUTENbHO, cOpachkl-
asorta BalOLLUMX OUMLLEHHbIE BOAbI B BOAHbLIE OOBLEKTHI Ka-

Teropun b
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O6nactb npuMmeHeHus kak HAT (npu ucnonb3osa-
Ne TexHonorus .
HWUU KaK 3aKMIOYUTENBHOW CTaauN O4UCTKM)
r Buonornyeckas ounctka ¢ yganeHveM asorta u xu-|Ha OC CB a0 cpegHux BKMKOYMTENBHO, cOpachl-
MUYECKUM yaaneHmem pocdopa BalOLLMX OYMLLEHHBIE BOAbI B BOAHbIE 0OBLEKThI Ka-
a Ouuctka ¢ GUONOrMYECKMM yaaneHuem asora u Teropuu A
Buronoro-xuMuyeckum yaaneHuem ocgopa

TexHonormnyeckme nokasatenv HAT 8 ons ounweHHOM BoAbl MOCNE COOPYKEeHU Buno-

FIOrM4eCcKOn OYNCTKM NpuBeAEHbI B Tabnmue 5.11.

Tabnuuya 5.11 — TexHonoruyeckme nokasarenu ans HOT 8

TeXHOMOMUYECKNit Eaunuua 3nauenue ans HAT, He Gonee 2

nokasarersb n3mepeHuna 8a 86 88 8r-8a
KoHueHTpaunsa B3BELUEHHbIX BELLECTB Mr/n 15 12 15 10
KoHueHTpauusa BrMKs Mr/n 12 8 10 8
XK Mmr/n 80 60 60 60
KoHueHTpauua azota aMMOHUAHBIX Mr/n
conemn 8 2 1,5 1,5
KOHLeHTpaLus a3oTa HUTPaToB Mr/n - 15 12 9%
KoHueHTpauua asota HUTPUTOB Mr/n 0,25 0,25 0,25 0,15
KoHueHTpauua ¢goccopa cdocdaros Mr/n - 2,0 - 1,0

R YKkasaHHble 3HaYeHus npuUBEAEHbI KaK cpeaHeroaosble.

2 Mpu cOpoce B BOAHLIN 00bEKT NnoanagaoLmue noa AeNCTBUE MEXAYHAPOAHbIX CornalueHuii TpeGoBaHua
cornawueHnin NPUMEHSIIOTCA B TEX CMy4asx, KOraa OHU XecT4ye AaHHbIX nokasarenein nubo npeabasnawnTcs no
WHbIM BewecTBaM (nokasartensim).

3 Mpu COOTHOLLIEHMM KOHLIEHTPALIMK aMMOHUIMHOTO a3oTa n BIMKs 6onee 0,25 kOHUEHTpaUuIo a3oTa HUTpa-

TOB AONycKaeTcs npuHMMaThb He bonee 11 mr/n.

HAT 9

HAT B yacTn npuMeHeHNs Hagnexawmx TexHonormn goounctkn FCB aBnseTtcs uc-
Monb3oBaHWe OAHOW U3 TEXHOMNOMMKU, NepedncneHHbix B Tabnuue 5.12, ¢ yyetom ycnosui

NPUMEHNMOCTI.
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Tabnuuya 5.12 — MNepeyeHb TexHonorni ansa HOT 9

[I004UCTKM

Ne TexHonorusa O6nactb npumeHeHus kak HOT
a CoBMeCTHOE npuMeHeHune (no npuHaanexHoctn) |Ha OC MCB oT cpefHux 40 KPYNHENLIUX BKIHOYM-
HOT 7 n HAT 8 ¢ punbTpamu/unstpam — 6Mo- | TENLHO, cOpacbIBaOLMX OYULLEHHbIE BOALI B BOA-
peakTopaMu JO0YUCTKM (C NPUMEHEHUEM, NMNOO Hble 00BEKTbI KaTeropumn A
bes NnpUMEHEHNA peareHTa ana A0NOJIHUTENbHOIO
ocaxaeHua ocdopa)
6 CoBmecTHOe npuMmeHeHne HAOT 8 n Guonpyaos Ha OC 'CB a0 cpeaHux BKMOYUTENLHO, COpachl-

BawOLMX OYnNLLIEHHbIE BOAbI B BOAHbLIE 0OBbEKTHI Ka-

Teropumn A

TexHonormnyeckmne nokasarenn HAT 9 ansa ouMwEeHHOM BOAbI NOCME COOPYXEHUN 4,0-

OYUCTKM NpuBeaeHbI B Tabnuue 5.13.

Tabnuuya 5.13 — TexHonornyeckue nokasarenu ans HOT 9

TexHonorMueckuii Eavnnua 3nauenve ana HAT, He Gonee * %

nokasarenb n3amepeHus 9a 96
KoHueHTpauums B3BELUEHHbIX BELWECTB Mr/n 5 10
KoHueHTpauus BIKs Mr/n 3 5
XIMK Mr/n 40 40
KOHLIEHTpaLMst 30T aMMOHUIHBIX conen”) Mr/n 1 1
KOHLeHTpaLus a30Ta HUTpaToB Mr/n 9 9
KOHLiEHTpaLus a30Ta HUTPUTOB Mr/n 0,1 0,1
KoHueHTpaums cocchopa doccaros Mr/n 0,5 0,7

R KoHueHTpauum 9TUX BeELWECTB MOryT OblTb AOCTUIHYTbI Kak B noanpoueccax C NpUMEHEHUEM
HAOT 7/HAT 8, Tak u B AgaHHOM nognpouecce HOT 9.

? YkasaHHbIE 3HAYEHWUS NPUBEAEHbI KaK CPEJHETOAO0BbIE.

3 Mpu cbpoce B BOAHLIN OOBLEKT, NognagawoLlume nog AeWCTBUE MEXIYHAPOAHbIX cornalueHui, Tpebosa-
HUSI COrnalleHui NPUMEHSIIOTCS, B TeX CrydasX, Korga OHU XecTye AaHHbIX nokasartenei, nubo npeabsBns-

I0TCA N0 MHBIM BewecTBaM (NokasaTensam).

HAOT 10

HAT B yacTtu cokpalleHns maccel obpasyrowyerocs Ha OC ocapka sBnseTcs ero obes-
BOXMBaHNE C MUCMOSb30BaHMEM OAHOW M3 TEXHONOMMIA, nepedvncneHHbix B Tabnumue 5.14, ¢

YYETOM YCIOBUIA MPUMEHUMOCTU.
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Tabnuuya 5.14 — MNepeueHb TexHonorni ana HAT 10

Ne TexHonorus O6nactb npumeHeHun kak HOT

MexaHuyeckoe o6e3BoxuBaHue YHuBepcasnbHas

YnnoTHeHWe n noacyLlka Ha UNoBbIX NNo- | Kak BpemeHHoe pewexnne Ha OC FCB Ao cpeaHux BKMio-

Laakax YUTENBHO, NPU YCNOBUK NOMYYEHUA 0CafKa C COAEPKAHU-
€M CyXOro BeLecTBa He MeHee 25 % 1 OTCYTCTBUA Bbipa-
JKEHHbBIX IKOMOrMYECKNX U CAHUTAPHO-TUTMEHNYECKNX NPO-

6nem
B CrywieHune v noAcyLuKa Ha UNoBbIX Mro- Ha OC 'CB 0 60nbLunx BKIIOYUTENBHO, NPU YCIOBUM
Laakax ¢ npUMeHeHneM pnokynsHTa nomnyyeHns ocagka c cogepxaHuem cyxoro BeLecrsa

He MeHee 25 % 1 OTCYTCTBUS! BbIPAXKEHHBIX IKONOrnye-

CKMUX U CaHWUTAPHO-TUTMEHNYECKUX NpoBnem

"V Bkniouas unbTpyioLLMe MELLKU KaK aneMeHT obopyaosaHus ans OC COOTBETCTBYIOLEro macwraba.

TexHonornyeckune nokasatenn HAT 10 npueegeHsl B Tabnmue 5.15.

Tabnuuya 5.15 — TexHonornyeckne nokasatenn HOT 10

TexHonoru4eckum Eaunnua 3HaueHue ana HAOT,

nokasarens n3mepeHus He menee "

CopaepxaHune cyxoro BeLlecTsa B 06€3BOXXEHHOM Ocajke:

- Npu 06€3BOXNBAHUN CMECH 0CaKa NePBUYHBIX OTCTOMHUKOB U %

M30bITOYHOTO aKTMBHOIO Una 25
- npy 06€3BOXXMBAHUN TONBKO U3BBLITOMHOIO aKTUBHOIO una % 20
KoHueHTpauumsa B3BELUEHHbIX BELLECTB B (hunbTpaTe Mmr/n 500
KoHueHTpauus B3BELLEHHbIX BELLIECTB B CAMBHOW BoAe (ans 106) Mr/n 1000
KoHueHTpauums B3BELLEHHbLIX BELLECTB B CNMBHON BoAe (ans 10B) Mr/n 300

"V YkasaHHble 3HaYEHUsI TPUBEAEHbI KaK CPeJHErofoBbIe.

HAOT 11

HAT B yacTu crabunusaumm opraHMYeCcKoro BewecTea ocagka ABnseTCs MCnonb3oBa-
HWE OQHOW N3 TEXHOMNOIMI, NeEpPEeYMCNEHHbIX B Tabnuue 5.16, ¢ y4eTom ycrnoeuii NPUMeEHUMO-

CTW.

Tabnuya 5.16 — MNepeyveHb TexHonorvi ana HOT 11

Ne TexHonorus O6nactb npumeHeHus kak HOT
a AHaspobHas ctabunusaums xuakux ocagkos, | Ha kpynHenwmnx n ceepxkpynHbix OC FCB, ncnonb3y-
Bknio4asa o6paboTky u yrunusauuio 6uorasa IOLLIMX NEPBUYHOE OCBETINEHMUE
6 KomnocrtuposaHue ocagkoB Ha 6onbumx — kpynHenwmx OC 'CB
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Ne TexHonorus O6nactb npumeHeHus kak HOT

B Tepmuyeckas cyLuka ocagka Ha kpynHenmnx u ceepxkpynHbix OC I'CB

r Cxuranue ocanka Ha kpynHenwmx n ceepxkpynHbix OC I'CB

TexHonornyeckme nokasatrenu HAT 11a n 116 npuBeaeHsbl B Tabnuue 5.17.

Tabnuya 5.17 — TexHonoruyeckue nokasarenu anda HOAT 11aun 116

5 Eaunuvuya usme- | 3nauenue gna HAOT,
TexHonornyeckuii nokasarenb 3
peHus He MeHee
OhheKTUBHOCTb CHIKEHUSI OPraHWYecKoro BELLEeCTBa 0Cajka B % Bonee 38/43
pesynbTate 06pabotku no texHonorun HAT 11a
OhheKTUBHOCTb CHUXEHUA OPraHW4EeCcKoro BeulecTBa Ocajka B % Bonee 20
pesynbrare 06pa6oTku no Textonoruu HAT 116

" Bes yueTa UCMONb30BaHHbLIX 106aBOK (BELLECTB, 106ABNAEMbIX K 0Ca/IKy) NPU KOMIOCTUPOBAHUM.
2 Mepea yepTon — ANa Me30UILHOrO Npouecca, nocne YepTol — A3 TEPMOMUNLHOTO.

3 YKa3aHHble 3Ha4YeHUA NpuBeAEHbl KaK CPeAHEro4oBbIe.

HAT 12

HAT B yactn obpaboTkn ocagka ctouHbIx Boa OC CB senserca HegonyweHne 3Ha-
YUTENBHON PELMPKYNSLMN 3arpasHAOLLMX BELLECTB B BO3BPATHbBIX NOTOKAX OT COOPYXEHWU
06paboTkM 0caaka Ha COOPYKEHUst BMONOrMYECKON OYNCTKK, KaK C MOMOLLBH NPUMEHSEMbIX
TexHonormm obpaboTkn ocagka, Tak U C CNONb30BaHMEM, NPU HEOOXOAMMOCTM, TEXHOMOMMA
NoKarnbHOM OYMCTKN BO3BPATHbIX MOTOKOB.

TexHonormnyeckne nokasareny HOT 12 npueegeHsl B Tabnuvue 5.18.

Tabnuya 5.18 — TexHonornyeckue nokasarenu ansa HOT 12

. EauHnua 3HayeHue ans
TexHonornyeckuint nokasatenb
M3MepeHus HAOT, He Bonee

[ons AononHUTEnNLHOM Harpy3ku B BO3BPATHbLIX NOTOKaX OT COOPYXEeHUM % 10
06paboTku ocaska Ha COOPY>KEHUS BUOMNOTNYECKON OUYUCTKU OT Harpysku
CO CTO4YHbIMKW BOAAMWU, NOCTYyNaOLWNMKN OT HACENEHHOro NyHKTa no B3Be-
LUEeHHbIM BeLecTBam, dpocdopy ocdaTos, aMMOHUIAHOMY a30Ty, Cpea-

Heroaosoe 3Ha4YeHue
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HAOT 13

HAT B YacTn ynpaBneH1s NpoLEeCCOM N Ka4ECTBOM OUUCTKU ABNSETCA MCMONb30BaHUe

BCEX METOA0B, NepedncneHHblx B Tabnuvue 5.19.

Tabnuya 5.19 — MNepeyueHb meToaos gna HAT 13

Ne Metoa O6nactb npumeHeHuna kak HOT

a Hanuune u wncnonb3oBaHME TEXHOMOIMYECKOro pernamMeHTa, | YHuBepcanbHbii
BKMoyaiowero B cebs nogpobHOEe onucaHuWe TEeXHOMOrMYeCcKUX
NPOLIECCOB KOHKPETHBLIX OYMCTHLIX COOPY)XEHWI, AuanasoH pabo-
YUX TEXHONMOTMYECKMX MapameTpoB IJKCMIyaTauun B LUTATHbIX
pexmmax paboTtbl paccmMarpuMBaeMbiX COOPYKEHMI U NNaH aen-

CTBMIA MNPU HELLTATHbLIX M aBapPUIAHBLIX CUTYaLMAX

) Hanuuune kBanuduuupoBaHHOIO nepcoHana unu Aorosopa cep- [YHUBepcanbHbin

BUCHOTO 0OCNy)XMBaHUS C KBanuULUMpPOBaHHON OpraHu3auuen

B Hanuune v ucnonHeHue nporpammbl NPOU3BOACTBEHHOIO KOH- [YHUBEpCAnbHbIN

Tponsi paboTbl COOPYKEHUI

r Haanexawme dukcaumsi, XpaHeHue, TEeXHONOrMYeCcKuin aHanus [YHMBepcanbHbIN

pe3ynbTaToB NPOU3BOACTBEHHOTO KOHTPOSSI

HAT 14

HAT B yacT ynpaBneHUs 3HeproHOCUTENAMU, CbIpbEM U NOBOYHOW NpoAyKUMen npu
ounctke NCB sBnseTca ncnonb3osBaHne BCEX METOAOB, NepeuncnenHHbIX B Tabnuue 5.20, ¢

Y4€TOM NPUMEHUMOCTN.

Tabnuya 5.20 — NepeyeHb meTogos gns HOT 14

Ne TexHonorus/meton O6nactb npuMeHeHus kak HOT

a |Wcnonb3oBaHue ans nogayu BO3fyxa B a9POTEHKM arperaTtoB C|Ha KpymHEemwux u  CBEPXKPYMHbIX
KMO ncnonb3oBaHusa SnekTPOSHEPrun He MeHee yCTaHoBMEeHHbIX B |OC CB

Tabnuue 5.21

6 |Mcnonb3oBaHue TEXHONOrMA nojayu BO3Ayxa, a’dpauMoHHeIX cu- [Ha OC ICB, HauMHas ¢ KpYnHbIX
cTeM (BO3LyXOHarHeTaTenu u gucnepratopsl), obecneumBaloLlyx B
COBOKYMHOCTU 3aTpaThbl 3MEKTPOSHEpPrun Ha npouecc Buonoruye-
CKO OYMCTKM CTOYHbIX BOA B adpOTEHKax He 6ofiee yCTaHOBMEH-

HbIX B Tabnmue 5.21
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TexHonorusa/metopn

O6nacTb npumeHeHus kak HAT

MpUMEHeHne aBTOMATUYECKOrO YNpaBneHusi nogayen BO3Ayxa B
COOpYXEHUS GUONOrMYECKOH OYUCTKM NO AAHHBLIM HENPEPBLIBHOMO
KOHTPONA KOHLEHTpaLUun PacTBOPEHHOTO KUCNOpoAa B 3TUX CO-

OpY>XEHUAX

Ha pekoHcTpyupyembix n HOBbix OC

'CB, HaunHasa co cpeaHnx

MpumeHeHue pecypcocHeperatowmx TEXHOMOTMIA, NO3BONALLMX
yaanate ¢ocdop U3 CTOYHbIX BOA MPEUMYLLUECTBEHHO 3a CYeT
Guonoruyeckux npoueccos, obecnevmBaloLMX pacxoa peareHTos,
npu  YCNoBWM  BLIMOSIHEHNA

TeXHONOrn4YeCckux HOpMaTuUBOB,

He Gonee yCcTaHOBIMEHHbIX B Tabnuue 5.21

Ha OC I'CB, HaunHas ¢ KpynHbIX

Mcnonb3oBaHne CUCTEM aBTOMATUYECKOTO YNPABIIEHUSA PacXoaoMm
peareHToB AnA OYMCTKU CTOYHBLIX BOA M 06paboTku ocaaka, obec-
neuynBaloLWMX WX A03MPOBAHWUE B KOMWYECTBAX, MUHUMANLHO A0-
CTaTOYHbIX ANA OCYLLECTBNEHNUS TEXHONOTMYECKUX MPOLIECCOB

Ha OC I'CB, HaunHas ¢ 6onbLumx

Monyuyenune B pedynbTate npoueccoe 06paboTku ocaaka noGoYHOM
npoaykumuu

Mpu Hanuuum BO3MOXHOCTU UC-
nonb30BaHusi NOOGOYHON NPOAYKUMM
M (UNKU) NpUM IKOHOMMUYECKOW Lene-

C00bpa3HOCTK €€ NPOU3BOACTBA

[MoBTOPHOE UCMNONb30BAHWE OYULLEHHOW BOAbI AN MONuBa B 3a-

CYLUMUBLIX PErMoHax

Mpn HamMuMm TEexXHWU4Yeckon BO3-
MOXHOCTM  MCNONb30BaHMA  W/UMn
npuM 3KOHOMUYECKOW Lenecoobpas-

HOCTH

TexHonormnyeckme nokasarenn HOT 14 npueeaeHsbl B Tabnuye 5.21.

Tabnuuya 5.21 — TexHonormyeckme nokasarenu gns HOT 14

TexHONornyeckuii nokasartenb

EauHMua usmepeHust

3HaueHue ansa HOT

3aTpatbl 9MEKTPosHepruM Ha npouecc| KBT-Y/Kr nocTynarLwmx Kucnopoano- He 6onee 0,7
OYMCTKU CTOYHbIX BOA TpebnsAowmx BewwecTs (onpeaene-

HUe — cM. 1.6)
KMO ucnonb3oBaHus SnNeKTPOSHepruM B % He meHee 80

arperatax Ans Nojauu BO3Ayxa B a3po-

TEHKU

3aTpatbl peareHToB Ha yaaneHue cdocdo-
pa U3 CTOYHbIX BOA, NO aKTUBHOMY 3re-

menty "

Kr/Kr yaaneHHoro cocdopa

He 6onee 1,5/0,7 7

Y Mo xenesy unu anoMUHNIO.

% Mepen 4epTOit — MO >kenesy, NoCne YepTbl — MO ANOMUHUIO.
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HAOT 15

HAT B yacty npenoTBpaLleHNs 3arpsis3HEeHMst BO3AYLIHOM cpefbl U YMEHbLUEHUS yrie-

POLHOrO crnefa OYMCTHBIX COOPYKEHUI ABMSETCS MCMOMb30BaHME BCEX (C YYETOM MPUMEHM-

MOCTW) METOLOB, NepeYnCnerHbIx B Tabnmue 5.22.

Tabnuya 5.22 — NepeyeHb TexHonornni (metogos) ans HOT 15

Ne TexHonorusa/meton O6nactb npumeHeHus kak HOT

a HeponyweHne BO3HMKHOBEHMA B Coopy-|Ha OC CB, HaunHasg ¢ manbix
JKEHUSIX OYUCTKM CTOYHBIX BOA 3aCTOMHBIX
30H W 30H, e MOXeT 3arHuBaTb 0CaAokK C
BblAENeHnemM MeTaHa B atMocdepy

6 MepekpbiTue  OTKPbITLIX  NoBepxHocTen [Ha OC 'CB, He uMelowmx C33 HeobxoaAUMOro pasmepa u
OYUCTHBIX COOPYXEHUIW, Hanbomnee WMHTEH- | UMEIOLLUX PEryrnsipHble NPETEH3U Ha HeNpPUATHbLIE 3anaxu
CMBHO BbIAENAOLWMX AYPHONAxHyLUMe Be- | B XMII0N 3aCTpOiike
wecrtea (kak MUMHUMYM MOABOASILLUE KaHa-
Mbl, NECKOMOBKM, YNMOTHUTENU 0cajka,
auuaoukaTopbl 0caaka)

B Ouunctka 0TXOAALMX Fa30B OT NEePEKPLITLIX | BLIGPOCHI OT YCTAHOBOK CYLUKM WU CXUraHus ocagka, peak-

MOBEPXHOCTEN U TOYEUHbIX BLIOPOCOB (Kak
MMHUMYM OT oOOpyaoOBaHWA W (Unu) OT
NOMeLLEeHUN, rae MpoMCXOAUT npeaBapu-
TenbHasd MEXaHUYeckasi 04YMCTKa CTOYHbIX
BOZ, MpoLlecCbl XpaHeHus u 06paboTku
ocagka) nubo pacnbineHne aspo3onen,

HeWTpanuaylLmx sanax

TOPHOTO U TYHHENbHOT0 KOMMOCTUPOBAHUA, NPUHYAUTENb-
Hble BbIOPOCHI M3 NOANEPEKPLITLIX MOBEPXHOCTEN — Ans
Bcex OC ICB.

B octanbHbIx cnydasx — Ha OC I'CB, He umetowpmx C33
Heo6Xxo0AMMOro pasmepa U UMEIOLLIUX PETYNSPHbLIE NPETEH-
31W Ha HENPUATHbIE 3aNaxu B XKMIION 3aCTPOMKeE.
Pacnbinenne asposoneit npUmMeHumo aAnsi 60nbLUMX OT-
KpbITbIX nnowagen (Mnosble nnowagku uT.n.) nubo kak
anbTepHaTUBHOE (MO 9KOHOMUYECKOMY O0OOCHOBAHWUIO) pe-

LUEHWUE AN OTKPbITbIX EMKOCTHBIX COOPYXXEHUM

Hanuune n BbIinoONHeHne nporpamMmmbl KOH-

TPONS 3arpsi3HEHUA BO3AYLUHOM Cpeapbl

Ha OC 'CB, HaunHas co cpeaHux

TexHonormnyeckme nokasatenm HAT 15 npueenersl B Tabnuue 5.23.

Tabnuya 5.23 — TexHonornyeckue nokasarenu HAT 15

. EauvHuua 3HaueHue (ananasoH)
TexHONorn4eckuin nokasarernb
N3MEepEeHusi ana HAT
OPdPeKTUBHOCTL OUMCTKM OT CEpPOBOAOPOAA B yCTa- % He menee 90 %
HOBKax Ansa peanusauun HAOT 148
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HAOT 16

HAT B 4acTn npepoTBpaLLeHns 3arpsi3HEHMS NOYB SBNSETCH UCMONb30BaHME BCeEX (C

Yy4eTOM NPUMEHUMOCTN) METOL OB, NepeYncneHHsIx B Tabnmue 5.24.

Tabnuya 5.24 — NepeyeHb meTogos gns HOT 16

Ne TexHonorus/meTon O6nactb npuMeHenus kak HOT

a Mpu NpuMeHeHUM 0CaaKoB CTOYHbLIX BOJ B Ka4eCcTBE yaobpeHus:, | YHUBepCanbHbIi
PeKynbTUBaHTa, KOMMOHEHTA AMNsl MOYBOIPYHTOB, a TaKke Mare-
puana Ans NPOMEXYTOYHbIX U MOKPOBHbLIX CMOEB Ha MOMUIoHax
pasMeLlLeHust OTXOA0B — cobniofieHne COOTBETCTBYIOWMX Tpe-

H60BaHMI K COCTaBY U CBOWCTBAM 0CaAKOB, X KOHTpOMIO [20]-[23]

0 MpomexxyTouHoe XpaHeHue 00Ee3BOXKEHHbIX 0CaAKOB U BblAENEH- | YHUBepCcarnbHbI
HbIX TPy0OAMCNEPCHbIX OTXOAOB Ha cneuuasnbHO NOAroTOBMIEH-
HbIX NNOLWAAKax C BOAOHENPOHWLAEMbIM OCHOBAHMEM, WCKIIO-
YawLwux 3arpasHeHMe noys U 0O6OPYAOBAHHLIX CUCTEMaMKU ape-

Haxka, NMMbo B KOHTElHepax

B C6op u ounctka (B TOM ynucne B 0OCHOBHbIX OC MCB) nuBHEBLIX U | YHUBEPCASBHbLIN
MHBIX CTOYHBbIX BOJ, obpasyowmxesa Ha nnowagke OC, B mecTax

XpaHeHUs ocajka U 0TX0[10B

Pasgen 6. 9kOHOMUYECKUe nokasaTenu Hauny4wmnx AOCTYNHbIX

TexXHosorumn

6.1 CtoumocTb nepexona Ha HOT

B Tabnuue 6.1 npmeeneHa nHpopmaums N0 CTOMMOCTN MEPOMPUATUIA NO Nepexoay Ha
HAOT, obobLieHHas no AaHHbIM YacTK aHKeT, COAEPXKAaBLUMX JOCTaTOYHYIO MHdopMaLmio rno

JaHHbIM pasgenam.
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Tabnuuya 6.1 — [laHHble Mo CTOMMOCTU MeponpusiTuin No nepexoay Ha HAT (no matepuanam aHKeT)

OTAESNIeHUss C YCTaHOBKOW
perynupyembix BO34yx0Ay-
BOK. Y®-06e33apaxkupaHue

dakTuyeckui NpuToK YpenbHble
CTOYHbIX BOA, 3arparbl
3 lroa peanusauumn 3
TexHonorus n cocras co- THIC. M/CYT CTOMMOCTb, | ThiC. py0./M
Ne . (chakTnueckuin unm
OpYXEHU (B ckobkax — ~ MITH py0. B CYTKM
nNraHupyemblin)
npoekTHoe ThiC. py0./T
3HaueHune ) CBO cytku "
1 2 3 4 5 6
1. Ouunctka CTouHbIX BO4. HOBOE CTPOUTENLCTBO
1.1 [MonHbin komnnekc OCK,
(10,0) 2014-2015 2000 200
BKno4asa A00UNUCTKY
1.2 |CoopyxeHuss  MexaHuye-
cKoii M Guonoruyeckoin 514 (7,2 MnH
10,3 2013-2015 499
OYUCTKM, [OOOYUCTKA Ha eBpo)
dunbTpax
1.3 |Komnnekc OC 30 - 1900 63
1.4 |Bno6nok O4MCTHLIX COOpY-
JKEHUI (TONMbKO a3pPOTEHKM,
- (50) 2015-2019 580 11,6
BTOPWUYHbIE OTCTOWHWKMK) C
nepexogom Ha BHO®
1.5 |Komnnekc OC (220) MpoekT 2014 8100 36,8
1.6 |Komnnekc OC (255) MpoekT 2014 11200 43,9
1.7 | Coopy»eHus 4004NUCTKM 272 2017-2019 850 31
2. Yo®-o6essapaxuBanue, HoBoe CTPOUTENLCTBO
21 | Y®-o6essapaxusaHue 176 2014 129 0,74
22 |Y®-o6GessapaxusaHue 272 2012-2013 427 1,6
2.3 | Y®-o6essapaxusaHue 500 2015-2016 668 1,3
2.4 | Y®d-obessapaxusaHue 240 2014-2017 150 0,63
3. Ouunctka CTouHbIX BOA. PEKOHCTpyKLmS
3.1 |CoopykeHUss  MexaHuue-
CKOn u  Buonorm4eckoii
ounctkn (BHO®P), pekoH-
CTPYKUMS BO34YXOAYBHOIO 16,4 (80) 2016-2020 260 15,9
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PakTu4ecKknin NpUToK

YaenbHble

CTOYHLIX BOA, 3aTpaTbl
5 loa peanusauumn 3
TexHonornsa u cocrae co- ThIC. M™/CYT . CTOMMOCTb, | ThIC. py6./M
Ne (hakTuueckuit unu
OpY>XEeHUIA (B ckobkax — . MITH pyo. B CYTKK
nnaHupyemblin)
NpoeKTHoe ThIC. py0./T
aHauenue ) CBO cyTku "
1 2 3 4 5 6
3.2 |CoopyxeHnss  MmexaHude-
N _| 58 (no pekoHCTpyk-
ckon u  Buonormveckomn 2013-2016 497 8,6
uuun 124)
ounctkun (BHOP)
3.3 |CoopyxeHus Guonoruye-
86 2010-2011 249 29
ckon ounctkn (BHOD)
3.4 |CoopyxeHnss  mexaHude-
ckoW  u  BUONOru4ecKol
ouuctkn. OTCTamBaHue u
100 2011-2013 837 8,37
BHO®, pgoounctka Ha ep-
Lax, Yo-
ofe33apaxuBaHue
3.5 |AsporeHkn BHOP (2 nu-
100 2013 341 34
HUK),
3.6 |CoopyxeHuss  mexaHu4e-
ckom u  Buonornyeckomn 123 2017 694 5,64
ouuctkn (BHOP)
3.7 |CoopyxeHus 6Guonoruye-
240 2014-2019 270 1.1
ckon oumnctku (BHOP)
3.8 [CoopyxeHus MexaHu4ve-
ckol u  Buonormdeckomn 350 2017-2019 153 0,44
ounctkun (BHOP)
3.9 |CoopyxeHuss  mexaHu4e-
ckol  u  BUOnoru4ecko
383 2015-2021 2954 7,7
ounuctkn (BHOP), aoouuct-
Ka Ha unbTpax
3.10 [CoopyxeHus MexaHu4e-
B 458 2014-2015 221 0,48
CKOW OYMCTKM
3.11 |CoopyxeHus  6Guonorunye-
458 2014-2015 476 1,04
ckon ounctku (BHOD)
3.12 |CoopyxeHus  Guomnoruye-
ckou ounctkm (BHOD) 600 2012-2014 12000 20
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daKTUHECKUM NPUTOK

YpenbHble

CTOYHBIX BOJ, 3aTpartbl
3 loa peanusauun 3
TexHonormsa n coctae Co- TbIC. M™/CYT 3 CTOMMOCTb, | TbIC. py6./m
Ne (chakTnyeckmin unm
OpY>KEHMIA (B ckobkax — B MIH py6. B CYTKU
nnaHupyeMblin)
NPoeKTHoe ThiC. pyG./T
3HaueHue %) CBO cytku "
1 2 3 4 5 6
4. ObpatoTka ocagka. HoBoe CTpouTenbLCTBO
4.1 | O6Ge3sBoxuBaHue ocajka 79 " 3
2,6 T CBO/cyT ? 9090
4.2 |OGe3BoXuBaHUe W YTUIU- 11,5 9,0
2 2015-2017 104
3auus 0cagkos 2,71 CB/cyt 38500
4.3 |[Cywka ocagka 76,4 5,9
2 2015-2017 450
24,2 1 CBO/cyt 18600
4.4 |[Cywka u cxuraime ocaaka 150 53
2 2015-2020 800
30 71 CBO/cyt 26670
4.5. | CxuraHue ocagka 330 2008-2010 2250 6,8
5. ObpatGoTka ocaaka. PekOHCTpyKuus
5.1 |OTaeneHne MexaHW4ecko- 16,4 (80) 41
2 2016 67
ro obe3BoXuBaHUa ocaaka 5,71 CBO/cyt 11750
5.3 |CoopyxeHuss obe3BoxuBa-
97 2,56
HUST U KOMNOCTUPOBAHUSA 2 — 250
30 1 CBO/cyt 8330
ocajka
5.4 |Lex mexaHunveckoro o6es-
100 0,37
BOXWBAHUA 0CajKka, ycra- 2 2013 37,2
38 1 CBO/cyt 850
HOBKa LieHTpUayr
5.5 |3ameHa obopynosaHus
MeXaHu4yeckoro o6e3BoXxu-
_ 176 - 186 1,06
BaHUA C YCTaHOBKOW pAe-
KaHTepoB
6. SHeprocbepexeHune
6.1 |PekoHCTpyKUMA  BO34yXO-
OYBHOTO  OTAeneHus ¢
. 458 2014-2015 273 0,6
YCTaHOBKOW perynupyembix
BO34YXOAYBOK
6.2 |Toxe 244 2016-17 160,3 0,66
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daKkTU4ECKU NPUTOK YaenbHble
CTOYHbIX BOJ, 3arpaTbl
3 [oa peanusauyum 3
TexHonorua u coctas co- TbIC. M™/CYT . CroumocTb, | Teic. py6./m
Ne (dhakrnueckuin unu
OpY>XeHUN (B ckobkax — . MITH py0. B CYTKU
nraHupyemblin)
npoekTHoe TbIC. py6./T
3Hauenme V) CBO cyTku "
1 2 3 4 5 6
6.3 |YcraHoBKa BO3ayXOAyBOK C
4YacToTHbIMKM  Mpeobpa3so-
BatendaMmM W BHejpeHue
CUCTEMBbI aBTOMAaTUYECKOrO 24,6 2012 35,2 1,43
KOHTpONA W perynuvpoBsa-
HWSA KUCNOpOAa B adpOTEH-
Ke

" Tonbko Ans coopyxeHuii 06paboTku ocaaka.

2) [IONOMHUTENBHO yka3aHa MpPOU3BOAUTENBHOCT COOPYXeHNI 06paboTkn 0CcajKa B TOHHAX CYXOr0 BELLEeCTBa

ocagka (CBO) B cyTku. Mpu OTCYTCTBMM AaHHbLIX B aHkeTax obpasoaHue ocagka no CBO paccuuTaHo kak

MaccoBas Harpyska no B3BeLLUEHHbIM BELLEeCTBaM C KoadpduumneHtom 1,15.

% [Ins Hepeanu3oBaHHbIX MPOEKTOB.

HaHHble Tabnmubl 6.1 NpoaHanManpoBaHbl No Bugam paboT B Tabnuye 6.2.

Tabnuya 6.2 — AHanus CTOMMOCTHbIX NokasaTtenern BHegpeHusa HAT (no AaHHbIM aHKeT)

[MonHbIM AMana3oH Kanu-

TanbHbIX BIIOXXEHUH,

3 -
TbiC. py6./m PeneBaHTHbIN
Ob6bekTbl 1 BUA pabot . 1 Mpumeyanmus
CYTOYHOI Npou3BoAU- ananaszon
TENbHOCTU
MuHumym | Makcumym
1 2 3 4 5
Ounctka CTOuYHbIX BOA. HoBoe MeHbluas BenuuMHa OTHOCUTCA
CTPOUTENLCTBO K CTPOUTENbLCTBY TONbKO Gnoka
12 50 35-50 .
6ronornyeckoin o4ncTkn (aspo-
TEHKU-OTCTOMNHUKW)
Hoounctka. Hosoe crTpoutens- 31 31 31 EauHcTBeHHOE 3Ha4YeHue,
cTBO ’ ' ' kpynHeiiume OC
Y®-obessapaxuBaHue. Hosoe
0,63 1,6 0,8-1,2
CTPOUTENLCTBO
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lMonHbIN AMana3oH kanu-

TanbHbIX BIIOXXEHUN,

ThIC. Py6./M> PenesaHTHbli
O6bekTbl 1 BUA pador CYTOUHOM MPOM3BOIH- " MpumevaHus
ananasoH
TENbLHOCTU
MuHumym | Makcumym
1 2 3 4 5
Ouncrtka CTOYHbIX BOA. PeKkoH- EanHcTBEHHOE 3HayeHue,
CTPYKUMA COOPY>XEHUA MeXaHu- 0,48 0,48 0,48 KpynHeie OC
YECKON OYUCTKM
Ounctka CTOYHbIX BOA. PekoH- MakcumanbHoe 3HayeHue
CTPYKUMSI COOPY>XEHUI Buornoru- BKJlOMaeT B cebs nonHyio pe-
YECKON OYUCTKM KOHCTPYKUMIO HKeNne300eTOHHbIX
29 20 1,5-3,5 .
KOHCTPYKUMIA, a Takke nepe-
KPbITUE NEPBUYHLIX OTCTOMHM-
KOB
Ouncrtka CTOYHbIX BOA. PekoH- MakcumanbHoe 3HauyeHue anA
CTPYKUMA COOPYXEHUI MexaHu- HWKHEN rpaHuubl  Auana3oHa
yeckol u BUONOrMYeckon O4YMCT- 0,44 15,9 59 6onbLUMX CTaHLUMI, BKMIOYAET B
Ku cebs 3amMeHy BO3AyXOAYBOK M
Y&d-o06e33apaxuBaHue
O6paboTtka  ocagka. Hooe MpuBeaEHHbIE 3HAYEHUA OTHO-
CTPOUTENBLCTBO COOPYXXEHUW Me- 3 9 4-5 caTca k cpeaHum OC
XaHu4eckoro 06e3BOXXUBaHUA
O6paboTtka  ocagka. Hosoe Bce 3HaveHusi OTHOCATCA K
CTPOUTENBLCTBO COOPY>KEHMIA KPYynHbIM 1 KpynHenwmm OC.
Tepmuyeckon obpaboTku Tpu o6bekTa, N0 KOTOPbIM €CTb
53 6,8 5-7 OaHHble, BKMOYawT B cebs
YCTaHOBKU CYLLKU, COXUraHusl, a
TaKkKe CYLLUKM U cxuraHua (Cos-
MECTHO)
O6paboTtka ocagka. PekoH-
0,37 4,1 0,5-1,5
CTPyKUMA
OHeprocbepexxeHne  (perynupo- 06 143 0.6-1.0
BaHue nogayun Bo3ayxa)

B AaHHOM cny4yae — aAuanasoH, Hanbonee NPUroAHbIA ANA MCMONb30OBaHUA B KA4ecTBe OLI€HOYHbIX

[aHHbIX.
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CobpaHHas no aHkeTam, a Takke Mo OTKPbITEIM UCTOYHMKaM MHGOPMaLMS O peanvao-
BaHHbIX U MIIAHUPYEMBIX NPOEKTax Nno CTPOUTENLCTBY M pekoHCTpykumn OC F'CB nossonser
caenatb crieayiolme BbIBOAbI:

1. Opranmsauumn BKX npoBoasaT Becbma ogHoTUNHbIE paboTtbl no passutnio OC, npe-
obnaparoLas YacTb KOTOPbIX HaNpaBeHa Ha peanusaumio Takmx oCHOBHbIX HOT, kak:

- rnybokas buonoruyeckasn oumcTka ¢ yaaneHnem asora u docdopa (BHOAD);

- Yd-ob6e3zapaxnBaHue,

- MexaHu4yeckoe 06e3BOXMBaHNE ocaaka.

2. Bce BHOBb co3fiaBaeMble U pekoHcTpyupyemble OC TCB cosgarotea no TexHonoru-
am rpynnel BHO®D. 3T0 noaTBEpXAaeT NPABUNBHOCTL YCTAHOBIEHUA 3TON TEXHONOMMN B Ka-
yectBe 6asoson HAT (cm. paspen 5).

3. Pasbpoc yaenbHOM CTOMMOCTH 06beKToB No 6orMbLUMHCTBY BUAOB paboT cocTasns-
et ot 3 fo 30 pas. OcHOBHbIE NPUYKHBI Takoro pasbpoca:

- pasnuyHas gons paboT No pekoHCTPYKUMK (@ BO MHOMMX CRyYasix — no CyTu, Ho-
BOMY CTPOUTENLCTBY) CTPOUTENbHBLIX KOHCTPYKUMA. Hannune Takmx paboT B NpoeKTe MHOro-
KpaTHO yBenuyMBaeT ero CTOMMOCTb MO CPaBHEHMUIO C peTexHonornsaunen (M3MeHeHueMm
TEXHOMOMMM ¢ 3aMeHon 06opyaoBaHus);

- pasnunyHas NpPonsBOANTENBHOCTb OOLEKTOB (OAHAKO BMSAHWE 3Toro dpakropa Aa-
NeKO He Bcerga nposiBnsieTcs);

- 3HaYMTEnNbHbIE U BO MHOMMX Cryyasx HEOBGOCHOBaHHbIE pacxoXAeHUs dakTude-
CKOW 1 MPOEKTHOWN MPOU3BOAUTENBHOCTU, MPUBOAALLME K MHOFOKPaTHOMY 3aBblLLEHUIO 3aTpar
Ha co3paHue 0bbekTa;

- pasnuyHasa gons onuuoHanbHbIX paboT Mo PeKOHCTPYKUMM 0B6beKkToB BCMOMOra-
TENbHOro Ha3Ha4YEeHWs, BKITIOYEHHBIX B COCTaB NPOEKTa;

- CYLLIECTBEHHbIE Pa3fnMyusi B CTOMMOCTM MpuobpeTaemoro o6opyaoBaHus, CBS-
3aHHble KaKk C MECTOM €ro NPOoU3BOACTBA, TEXHUYECKUM YPOBHEM, Tak U C cyryb6o cybbekTuB-
HbIMW GbaKkTopamu;

- OTCYTCTBUE YETKUX NPEACTaBMNEHUA Y OpPraHoB rocyaapCTBEHHOrO ynpaBneHus 1
3KCMEPTU3bl O CTOMMOCTU MHOIMMX BUAOB 060pYL0BaHNS.

4. BonbLmHeTBO BHOBbL cTposwmxca OC MCB skntovatoT B cebs 4oouncTky, Aeknapu-
pyemyto Ao aoctkennsa MOKquexs B TO e Bpems aHanua nokasatenew peannsoBaHHbIX
06bekToB (pasaensl 3, 4) He NOATBEPKAAET AOCTMKEHUA STUX 3HAYEHUM Ana GonbLIon Ya-
CTV nokasaTenen ka4ecTBa OUYMNCTKM.

5. MNony4eHHbIn No aHkeTam oGbeM MHMOPMaLMM HEAOCTaTOMEH ANA OnpefeneHns

BNMsIHWA npouasoguTensHocT OC Ha CTOMMOCTL BHeApeHNst ocHoBHbIX HAT.
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6.2 AHanu3 3KOHOMU4YeCKOMU AOCTYNHOCTU BHeapeHusa HAT ana
opranu3sauun BKX

C y4eToM 3KOHOMUYECKMX NPOBMeM OTpacnu, U3NOXEHHbIX B pasgene 1, BaxHO npo-
aHanmnanposaTb 9KOHOMUYECKYHO AOCTYMHOCTbL CTOMMOCTU nepexoaa Ha HAT.

B Tabnuue 6.3 npuvBegeHbl OCHOBHbIE AaHHbIE MO YCMOBHOMY OOGBLEKTY, MpUHMMAalo-
Lemy 100 TbiC. M® CTOUHBIX BOA B CYTKM, UCMOMNb30BaHHbIE 3aTEM ANISi aHANMU3a SKOHOMUYE-
CKOW AOCTYMHOCTW, NpoBeaeHHoro B Tabnuvue 6.4. AHanms nposedeH Ansa AByX CUTyauumn ¢
TapugoM Ha BOAOOTBELEHNE — OTHOCUTENBbHO BbICOKUM W HU3KMM 3HaYyeHWsMu Tapudos

(no paHHbIM Tabnuuel 1.6).

Tabnuya 6.3 — TexHUKO-3KOHOMUYeckne napameTpbl ycrosHbix OC MCB

MokasaTenb EanHULBI n3mepeHus 3HaveHue Mpumeyanue
1 2 3 4
OnnayveHHbINn NPUTOK (06BEM Oxono 15 % nputoka B cu-
CTOYHbIX BOA, 3@ KOTOPbIW MONy- cTeMy BOJOOTBEAEHUA ABNA-

YyeHa onnara no Tapudy Ha Bo- 5 eTCS HEoNNaYMBaeMbIM (He-
MPH. M” B rog

000TBEAEHME) KOHTPONUPYEMbIA APEHAX, a

TaKKe TexHonorn4eckne pac-

31 xoabl opraHusayumn BKX)
Tapud Ha BOAOOTBEAEHUE: py6./M° ro
- HU3KOE 3HaYeHne 18
- BbICOKO€ 3Ha4eHune 28

Honsa akcnnyartauun OC ICB B
Tapude % 40

[oxoa oT AeATenbHOCTU MO

OYMCTKE CTOYHBIX BOA MIH pyO. B rog

- Npu HU3KOM Tapude 223

- Npu1 BbLICOKOM Tapude 347

Mpubbinb opranmsauum BKX no- Ins cnpasku — cBbiwe 80 %
cne HanoroobnoXxeHus % 8 opranusaumin BKX yObITOUHbI

MpuGbINb OT AEATENLHOCTU MO

OYUCTKE CTOYHBIX BOJ, MIH py0. B roa
- Npu HU3KOM Tapudpe 18
- Npy BbICOKOM Tapude 28

B tabnuue 6.4 npuBeaeHo conocTaBneHne HeobXxoaMMbIX 3aTpaTr Mo OCHOBHBLIM BU-
AaM pabot ¢ 060poToM 1 NpUbbINBID NPeanpPUATU oTpacnu. [na npumepa BbibpaHbl ABa

YPOBHS CTOMMOCTWN OBbEeKTOB (TaMm, rae MMEnncb HeobxoamMble AaHHble, — No Buonoruye-
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CKOW OYMCTKE N MEeXaHn4Yeckomy o6e3BOXMBAHWIO) U ABa YPOBHS TAapUdOB Ha BOAOOTBEAE-

HWe.

Tabnuya 6.4 — AHanua AoCTynHOCTU paboT no BHeapeHuto HAT

Heobxoaumble nHBECTULMN Cpok peanusauuu npu
MHBECTUPOBaHUK B AaH- | COOTHOLUEHUE CTO-
Buzb! paGoT Mo ne- YaenbHble, HbI1 NPOEKT Bcew Nnpubbl- | UMOCTM paboT ¢ Ao-
pexoay Ha HAT ThIC. Py6./M° CYTOU- MonHbie, TN OT AEATENbHOCTM N0 | XOAOM OT AesATesb-
HOW Npon3BOAU- MIH pyG. OYUCTKE CTOYHBIX BOJ, HOCTM NO OYUCTKE
TenbHOCTH (omanasoH Ans HUM3KOro u CTOYHbIX BOZA
BbICOKOrO Tapudos), net
CTpouTensCrBo HO-
Bbix OC 'CB, 6e3 20 2000 70-110 5,8-9,0
Z00YUCTKM
PekoHcTpykuma OC
['CB ¢ nepexoaom
Ha TeXHOMOoruio ¢ 2 200 7-11 -
yAaneHuem asoTau
docchopa
CTpouTenncTeo
YCTaHOBKM
Yd-06e33apa- 07 7 25-4.0 B
JKMBAHUA
CTpouTenbLCTBO HO-
BOrO Liexa MexaHu-
yeckoro 06e3BOXu- 2 200 - -
BaHuWA
PekoHCTpyKUUMA Cy-
LLEeCTBYIOLLErO Liexa ] 100 3555 _
MEXaHU4ECKOro
06e3BOXMBaHUSA
CTpouTensLcTBo
YCTaHOBKMN CXUTraHus 8 800 2844 2,3-3,6
ocagka

W3 Tabnuubl 6.4 cnepyer:
- Ans opranm3auui BKX 3a cyet coBCTBEHHbIX CPEACTB OTHOCUTENBHO AOCTYMHbI MO-
LEepHM3aUMsa HeyAOBNETBOPUTENBHO paboTaroLero uexa MexaHn4eckoro o6e3soxveaHus u

BHEAPEHME TEXHOMOMMM 3Konornyeckn 6esonacHoro YP-obessapaxnsanng. Kak nokasbisatot
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AaHHble pasgena 2, UMEeHHO Mo 3TMM HampaBneHWaM 3aduKCpoBaH HaMbonbLWA Nporpecc
B MOJEpHUsaLmu;

- pekoHcTpykuust OC T'CB ¢ nepexonom Ha TEXHOMOMMIO C yaaneHnem asota u ¢oc-
dopa (paxe npy HeborbLUMX 3aTpaTax Ha obLecTpouTenbHbIe PaboTel) AOCTYNHA ANA Op-
raHnsauuin BKX Tonbko npu npuesneyeHnn Kk ee puHaHCMPOBaHUIO COBCTBEHHBIX BHETapUd-
HbIX MCTOYHMKOB (NnaTa 3a NOAKIYEeHNE HOBbIX aOOHEHTOB, NnaTa 3a HeraTMBHOE BO3AEN-
cteme Ha LICB, BHocumasi aboHeHTamn). OfHako, HannymMe TakoBbIX HE MOXET ObiTb rapaH-
TuposaHo. MogknoueHe HoBbIX aCOHEHTOR B 3Ha4YMMbIX MacliTabax TpebyeT COOTBETCTBY-
FOLLMX TEMMOB Pa3BUTUS MOCENEHWs], a NnaTta 3a HeraTUBHOE BO3JENCTBUE [OMKHA BHOCUTL-
ca aboHeHTaMu TOMbKO NMpU HapyLLEHNsX TpeGoBaHNI,

- cTpouTenscTBo HoBbIX OC M yCTaHOBKM MO CKUraHUIO ocafka (Ha MOSHbIN pacxop,
CTOYHbIX BOJA OT HaceneHHOro MyHkTa) hMHaHCOBO HEAOCTYMHO ANA nogaensowero 6onb-
LWKHCcTBa opraHmaaumn BKX 6e3 npenmyLlecTBeHHOro yqactna 6romxeTHoro hmHaHcnposa-
HUSA, TPaHTOB U T. M.

BaxHo oTmMeTuTb, YTO nepexoa Ha HAT B GonbuMHCTBE Crniy4aeB He Tonbko Tpebyet
3HaYMTENbHbIX KanuTarnbHbIX BROXEHUA, HO U NPUBOAUT K CyLIECTBEHHOMY POCTY 3KCrnya-
TauUMOHHbIX 3aTpaT. Hanpumep, nepexog ot BO k BHA® npmvBoanT K yBENUYEHMIO TONBKO 3a-
TpaT Ha oBcnyxuBaHue oBOpyAOBaHNA 1 Ha peareHTbl He MeHee 0,5 py6./m> npu Buonoru-
YeCKOM yaaneHun gpocdopa n He meHee 1 py6./M3 npn XxuMmdeckom yhaneHun gocdopa, a
C Y4ETOM aMOPTU3ALMOHHBIX OTYUCNIEHUIA HA CTPOUTENbHBIE KOHCTPYKLUMN — He MeHee 0,7 1
1,2 py6./M3 npu pekoHcTpykuum n 1,3 n 1,8 py6./M°> npy HOBOM CTpOUTENBCTBE COOTBET-
cTBeHHo. K npoekTam, okynaeMbIM [N OpraHnsaLyi, MOKHO OTHECTU TOMBbKO TEXHOMOMMK B 00-
nacTu aHeprocBepexeHus, a Takke (He BO BCEX CIyYasx) PEKOHCTPYKLMIO LIEXOB MEXaHN4eCKO-
ro o6e3BoXMBaHMA.

JononHuTenbHbIE 3KCNIyaTaumMoHHbIE 3aTpaThbl B YCMOBUAX pPerynupyemoro tapuda
CYLLECTBEHHO YMEHbLLAKT CNOcOBHOCTL opraHm3auum, akennyaTtupyowen OC, k noralieHno
KpeauToB, B3ATbIX Ha BHeapeHue aaHHbix HOT. BaxHo oTMeTuTb, YTO O6BEKTMBHOE yBENU-
YeHue 3aTpar Aaneko He BO BCEX CNyyasx HaxoAMT OTpaxeHue B HOBbIX Tapudax, B pesyrb-
Tarte Yero NPeanpusTMs ObiBalOT BbIHYKAEHLI B y4lleM Chy4ae KOMMNEeHCUpoBaTh BO3pPOC-
lKe 3aTpaTbl HA MOAEPHU3NPOBaHHBLIX OObEKTax COoKpalleHNnemM HeobBXxoAMMBIX MUHMMAanb-
HbIX 3aTpaT Ha ApYyrnx ydacTkax npovmssoacTea (cM. Tabnuuy 1.7, pasgen 1). U3BecCTHbI Tak-
e crydan, KOraa COOpPYXEHUS, NOCTPOEHHbIE 3a cpeacTea rocbogxeTa, He Mornu GbiTb 3a-

nyLLeHbl AIUTENbHOE BPEMS 13-33a OTCYTCTBUSI CPEACTB B Tapude.
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MoTpebHoCcTL B yBenuyeHun Tapuda, npu peanusaumm nepexoga HAT 3a cyeT ero
WHBECTMLMOHHON COCTaBnsitoLen, NpMbNM3nMTEnbHO COCTaBUT (A4S YCNOBUA CpenHero Ta-
prda, MPUHSTOrO paBHbIM 24 py6./ M)

- ANS nepexoa Ha MexaHu4veckoe 0b6e3BoxuBaHne (Npy MOUHAHCUPOBaHUN 3aTpaT B
TeyeHne 3-x neT) - 8% Ana pekoHCTpyKumMn n 16% [na HOBOro CTPOUTENLCTBA, BKMHOYad
yBenuyeHune cebectommocty;

- ANA nepexoaa Ha TEXHONOrMK yaaneHus asota n gpocdopa (MPUMEHUTENBHO K Npo-
ueccy BHOBX®, npn dmnHaHcnpoaHum 3aTpar B TedeHne 5-x net) - 15% Ans pekoHCTPyK-

umn n 120% ANs HOBOrO CTPOUTENLCTBA, BKNtoYas yBenudeHne cebectommocTu. MNocnenHss

undpa abcontoTHO HepeanucTUyHa.

6.3 DKOHOMMYECKMI aHanNU3 aKonoruyeckom apPeKTUBHOCTU

ucnonb3oBaHua HOT

BaxHbIM BONPOCOM SIBNSAHOTCA yaenbHble eanHnLUbl 3MEPEHNUA SKOHOMUYECKMX NOKa-

3aTenen. B aTolh cepe cyllecTByeT HECKONBKO NMPUMEHSAEMbIX NOAXOAOB, XapakTepUCTUKK

KOTOpbLIX NpuBeaeHbl B Tabnuvue 6.5.

Tabnuya 6.5 — Cnocobbl BbipaXkeHUsi 9KOHOMUYECKUX NMoKasaTenen TeXHONOornn

3aHus (PEKOH-
cTpykuuun) OC

CYTOYHOM Npo-
M3BOAUTENb-
HOCTU UIn
py6.fTbiC. M
rogoBow nNpo-
M3BOAUTENb-

HOCTH

TanbHbIX BIO-
»xeHun (K), ot-
HEeCEeHHas K Cy-
TOYHOM Npo-
€KTHON Npous-
BOAWUTENbLHO-
ctU

cnoco6, npume-
HSIETCA ANA OLeH-
KN HEOOX0AUMBIX
KanutanbHbIX

BIOXEHUMN

Hau6onbLiee ko-
nM4ecTBO UHOpP-
Mauumn NpucyT-
CTBYET B TakOM

BbIPAXKEHNN

BobipaxkeHue
yAenbHbIX 9KO- EanHnubl
OnpeaeneHue Mpumenenune Mpeumyiecrsa Hepocratkn
HOMWYECKUX no- Nn3MepeHus
KasaTtenen
1 2 3 4 6 6
CtoumocTs co- |Py6bneii Ham® |Cymma kanu- | TpaanUmMOHHbii MpocroTa. He yuutbiBaeT Ko-

nnyecTBO yaans-
€MbIX 3arpsAsHe-
HUIA 1 TNYOUHY
OYUCTKM.

He yuutbiBaer
AKCnnyaTaumoH-

HbIX 3aTpaT
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BobipaxxeHue

yA€enbHbIX KO- EanHuubl
Onpepenexue MpumeHeHue MpenmywecTtsa Hepocratku
HOMMYECKUX NO- |  U3MEPEHUs
Kasarenen
1 2 3 4 6 6
PyGnevi Ha oa- | Cymma kanu- | [Mpumensietca 3a | He 3aBucur ot He yuutbiBaeT Ko-
HOrO XUTena [TanbHbIX BNO- | pybGexom 3HaYeHun yaenb- | nuyecTBo yaans-
>KEHUN, OTHE- HOro BOA0OOTBE- €eMbIX 3arpsi3He-
CEeHHast K Y1c- AeHusl, 4acTo HUI U MyOuHY
NEeHHOCTU Xu- CUINbHO pasnuya- | OYUCTKW.
Tenewn, obeny- towmxca apyr ot |He yuutbiBaet
KUBAEMbIX apyra 3KcnnyaTaunuoH-
JaHHbIM 00b- HbIX 3aTpaT
€KTOM
Okcnnyatauu- | Py6neit Ha M® | Cymma akc- TpaanUUOHHBIN MpocroTa. He yyuTbiBaET KO-
OHHbl€ 3aTpaThbl | OYMLLEHHOI nnyatauuoH- | cnoco6, npume- Haubonbluee ko- | nu4ecTBo yaans-
(ctonmocTb CTOYHOWM BOAbI | HbIX 3aTpaT HAETCA ANA OUEH- | NUYECTBO MH(OP- | eMbIX 3arpa3He-
OYUCTKM) (C), oTHeCeH- |Kku 3aTparT Ha MaLuu NpucyT- HUI U TNYGUHY

Has K CyTOY-
HOI dhakTu4e-

cKon (Kak npa-

OYMUCTKY U Tapu-
¢$oobpasoBaHus

CTBYET B TAKOM

BbIpaXXEHUU

OYNUCTKU.
He yyuTbiBaeT ka-
nnTanbHbIX BNO-

BWII0) NPOU3- KEHUN
BOAUTETbHO-
ctH
MpuseaeHHble |Kak npasuno, (M =C +E, K, | TpaauuuoHHbIN MpocroTa, oco- YCNOBHOCTb Be-
3arpartbl no o6bLeKTy B | unm cnoco6, npume- 6eHHO NpuroagHo | NuumnHbI EH, no-
uenom, pyo- M=T,-C+K [HAeTCcA ana cpas- |ANa conocrasne- |CKONbKY COAEPXUT
neu. Moryt HEHWUSl BAPUAHTOB | HUA UHHOBALUMI, C | HOPMATUBHbIN

BbITb OTHECE-

Hbl K M3

TEXHU4ECKUX pe-

LLIEHUN

3agaHHbIM Npe-
AeNbHbLIM CPOKOM

OKynaemocTu

CpOK OKynaemo-
CTH, NNOXO NoA-
XOAMT K peLleHuto
9KOMOTMYECKNX
3apad. Hukak

He CBSA3aH C KONu-
YecTBOM yaanse-
MbIX 3arpsi3HeHWiA
1 rnyouHOM

OYNUCTKHU
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BblipaxkeHune

yAenbHbIX 9KO- EanHnuel
Onpeaenexue MpumeHeHne MpeumyLiectea Hepnocratku
HOMUYECKNX No- Nn3MmepeHunsa
Kazarenen
1 2 3 4 6 6
3aTparbl Xu3- Kak npasuno, |[llonHble 3a- Pa3spaboraH 3a OGbEKTUBHbIN ManoocBO€eHHbIN
HEHHOTO UMKna |no oOBbeKTYy B | TpaThbl HA pybexxom, Hauan |meToa NONHOro MeToa.
(LCC) uenom, pyo- (PYHKLUMOHNPO- | TPUMEHATLCA B yyeTa 3aTpar, B Hukak He cBA3aH ¢
nen. Moryr BaHue obbek- |BKX Poccuu B no- [ Tom uncne kak KONU4ECTBOM
GbITb OTHECE- | Ta, OT ero co- |cnegHue rofbl ana obopyaoBa- | yaansembix 3a-

Hbl K M3

3QaHusa Ao ae-

MOHTaXa

HUS ¢ HEGONbWUM
CPOKOM CnyxObl,
Tak u ansa obopy-
[0BaHUA CO 3Ha-
yuTENbHLIMU 3a-
TpaTamu Ha Kanu-

TasnbHbI PEMOHT

rPA3SHEHWUI U rny-

GUHOI 0UNCTKM

YaenbHble 3a-

Pybneii Ha kr

Cymma satpart

Bo3MOXHbIN noka-

YuutbiBaeT Konu-

TpyaHoCTH C

TpaTbl, OTHe- yAaneHHbIx 3a- | (B mobom Bbl- | 3aTenb. MNogo6- 4YeCTBO yaaneH- onpeaeneHuem

CEHHbIe K ya- | rpAsHEeHui paxxeHuu), OT- |HbI NOAX0A NPU- | HbIX 3arpA3HEHUI | COBOKYMHOM Mac-

NEeHHbIM 3a- HeCceHHas K MEeHsIeTCa npu Cbl yA@neHHbIX

rPASHAIOLWNMM macce yaa- aHanuse aHep- BeLeCcTB BBUAY WX

BeLlecTBam NEeHHbIX 3a- roadpdPeKTUBHOCTH pasnU4HON 9KONO-
rpsi3HEeHUM ©1ONOrM4eCcKon rMYecKkomn onacHo-

O4UCTKU ctH

3atpatbl xu3- | Pybneii/ea. CymmMa satpar |[MpeanoxeH ans | KoppekTHO onpe-

HeHHoro yukna, | NKO JKU3HEHHOr0 HacTosALero aensercs Konu4ye-

OTHECEHHbIE K uukna, oTHe- | cnpaBOYHMKA CTBO yAaneHHbIX

CHWKEHUIO BE-
NUYNHBI UHTE-
rpanbHoro no-
Kasarens kade-
CTBa OYUCTKM
(Mnu nHoro
KOMMMEKCHOro

KpUTEPUS)

CeHHas K mac-
ce yAaneHHbIX
3arpsisHeHun,
npuBeAEHHbIX
K KpuTepuio
UMKOo

3arpsAsHeHui

MpumeyaHne — * E, — HOPMAaTMBHbIA KOIDMDULMEHT IDMEKTUBHOCTU KanuUTamnbHbIX BROXEHWHA, T, —

HOPMAaTUBHbIV KO3(DMPULIMEHT OKYNMaeMoCTu KanuTasnbHbIX BroxeHui. E, npunumaetcs ot 0,12 go 0,17, Benu-

yuna T, = 1/E,.
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Takum o6pasom, onTUMarbHbIM UHCTPYMEHTOM ANA 3KOHOMUYeckor oueHkn HOT se-
nsieTca dKoNoro-skoHoMmUyeckas adpdekTuBHOCTL (333) 3aTpat xwusHeHHoro uvkna. Ans ue-
Nen HacTOSALLEro CnpaBoYHMKA Mof 3TUM TEPMUMHOM MOAPAasyMEBaeTCs OTHOLUEHWE 3SKOHO-
MUWYECKMX 3aTpaTt Ha cokpalleHne cbpocoB B BOAHbIE 0OBEKTBI K 3KOMOMMYECKOMY pesyrbTa-
TY, BbIP@XEHHOMY B KOMMIEKCHbIX eAMHMLEX (MHTerpanbHOMy nokasaTerno KayecTBa O4nCT-
kv, MKO mnn nHomy KomnnekcHomy kpuTeputo). Hambonee TouHbid pesyneTar ans 939
[acT OTHOLLEHWe 3aTpaT XXWU3HEHHOrO LMKMa K CHKeHUo BennynHel UMKO.

Kak nokasaHo Bbie, MepornpuaTUSMM, OTHOCUTEMBHO AOCTYMHbIMW OpraHusaumaMm,
akcnnyatupytowmm LICB, aenstorcs:

- PEKOHCTPYKUMSA LENCTBYHOLLNX COOPYXEHUA OYMCTKM C ucnonb3oBaHnem HAT 7 wn
HAT 8;

- CTPOMTENBCTBO COOPYKEHUA 0Oe33apaxmBaHns (Ha BCEX NpOoaHanU3npoBaHHbIX
obbekTax ncnonbayetcsa YP-obnyyvenne — HOT 4x);

- BHegpeHne obopyanoBaHust Ans MexaHudeckoro obeasoxumeanus (HAT 10).

Mepexop Ha skonornyeckn 6esonacHoe obes3zapaxnBaHne He UMEET anbTepHaTUB.

AnbTepHaTnBOM MexaHudeckoMy obessoxuanuio (HAOT 10a) B page cnyvyaeB MOXET
ObiTe HOT 108 — ¢ 06€3BOXMBAHNEM HA UMOBbLIX MNOLWAAKaX C UCMONb30BaHNEM (DNOKYNSH-
ToB. TexHonorma HAOT 108 Ha cyLecTByOWMX UMOBLIX Mowagkax (Mpy ux Hagsiexatiem co-
CTOSIHWK, KIIMMATUYECKNX YCIIOBUSIX U IPagoCTPOUTENBHON CUTYaLMKN) NO3BOMAET NONyYnUTh
TOT XX€e TexHonorn4eckun adpdekT ¢ 3atpatamm Ha 1 T CB ocagka B 5-10 pa3 Hwxe [29].

B o6nactu ounctkm FCB 3apava foCcTMKeHUA Hanbonbluen 3KOMoro-akoHOMUYECKON
3 HEKTMBHOCTU MHBECTULMIA TpebyeT NpoBeaeHUs cneumansHOro aHanvaa.

B Tabnuue 6.6 npvBeAeHbI ONMCaHWE OCHOBHbIX BapvaHTOB TEXHOMOMMIA ANA HOBOFO
CTpOUTENLCTBA U peKoHCTPYKUMK OC:

- Knaccuyeckas duonornyeckas odnctka (Ne 1);

- TEXHOMOrMsA ¢ yaaneHnem asora v dpocdopa (Ne 2);

- TEXHONOTMSA C yaaneHnem asota u dpocdopa, ¢ 4oouncTkom Ha punstpax (Ne 3);

- TEXHOMOrMA C yaaneHnem asoTa u ocdopa, ¢ JOOUYUCTKOM (NocnefoBaTensHO) Ha
BrodunsTpax 1 punsTpax, opueHTuporaHHasa Ha aoctmxerne MOKpuexoes (N2 4).

PaccmoTpeHbl noaBapuaHTbl peanv3auum faHHbIX TEXHOMOMMIN C HOBLIM CTPOUTENb-
CTBOM W peKkoHCTpykumen (A n b cooTBeTCTBEHHO). Nog peKOHCTPYKLUMEN NofpaslyMeBaeTcst
WCMONb30BaHNE CYLLECTBYIOLMX €MKOCTHBIX COOPYXEHUA (C HEOOXOAMMOW CyLLECTBEHHOM
PEKOHCTPYKLMEN CTPOUTENBHBIX KOHCTPYKLMIA, 00ECneumBaroLLen X pacyeTHbIA CPOK CryX-
Obl B TeyeHwe cnegytowmx 50 net). CoopyxeHuss o6paboTkM ocafka B faHHbIX pacyeTax

He yJyTeHbl. Bce TexHonorum noppasymeBaroT oSeaaapa»(MBaHme.
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Tabnuya 6.6 — OCHOBHbIE BapuaHTbl TEXHOMNOIMIA ANSA HOBOrO CTPOUTENLCTBA U pekoHCTPYyKuun OC

Homep
BapuaHTa

TexHonorus

Homepa
COOTBET-
CTBYIOLLMX
HOT

OCHOBHblEe (MUHU-
ManbHO Heobxoau-
MbI€) TEXHUYECKNE

MeponpuaTUA

OnuunoHanbHble
MeponpusaTus (Bu-

Abl pabor)

NpumMeHeHue pea-

FeHTOB

3

4

A. HoBoe cTpoutennscreo

Al

MonHasa Guonoru-
yeckasn
(BO) —

CTPOMUTENLCTBO

O4YUCTKa

HOBOE

CTpouTenbCcTBO HO-
BbIX COOpYXeHUi
MEeXaHU4eCKON 7
nonHow 6Guonorude-
cKoMn OYUCTKM
(BKINIO4aA a3POTEHKMN
M  BTOPUYHbIE OT-

CTOMHUKN)

He Tpebyiotca

A2

Bronoruyeckas

ounucTka ¢ yaane-
HUEeM
docopa (BHAP)

asoTa n

7n-3

CoopyxeHua mMexa-
HUYECKOW U NONHON
6Guonoruyeckon

OYUCTKM  (BKMIOYasn
aspoTeHKn u BTO-
pPU4HbIE  OTCTONHM-
kn). Ob6bem aspo-
TeHkoB okono 200 %
BO,

BTOPUYHbIX OTCTOM-

oT nnowaib

HukoB okono 200 %
ot BO

Heo6xoaumbl  no
TEeXHONoruam
BHOX®

n BHOBX®

A3

Buonoruyeckas

ounctka ¢ ypane-
HUEM
doccopa u ¢ go-
OYUCTKOWM Ha Punb-

asoTta n

Tpax

7n0-3,
COBMECTHO C
9a

CTpouTenscTBOo  CO-
opyXeHun no A2 c
ONOKOM  [JOOYUCTKU

dunbTpOBaHUEM

To xe. Bo3moxHO
npumeHeHue

dnokynaHTa
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Homepa OCHOBHbIE (MUHK-
OnuuoHarnbHble
Homep COOTBET- ManbHO Heobxoau- MpumeHeHune pea-
Texnonorua MeponpuaTus (su-
BapuaHTa CTBYIOLLMX | Mbl€) TEXHUYECKUE reHToB
Abl pabor)
HAOT MEeponpUATUA
1 2 3 4 5 6
A4 Buonoruyeckan 7n-3, CTpoutenbcTBo Co- KoarynsHr.
04YMCTKa C yaarne-| COBMECTHO C |OpyxeHui no A2 ¢ Bo3aMOXHO  npwu-
HMem a3ota u| 9a, a Takke |OuopeakTopamn Ao- MeHeHue  noky-
docdopa u ¢ MHO-| AOMOMHU- | OYUCTKM (OT aMMo- nAaHTa.
rocTyneH4yaTom fo-| TernbHble |HUAHOMO U HUTPUT- OpraHuyeckun
O4YNCTKOW OT CO-| moanpouec- |HOro  asora, npu cybcTpar ana pe-
€MHEeHU asoTa u| Cbl, HE ONK- | HEOBXOAUMOCTU — HUTpUdUKaLmu
docopa, BMK,| caHHble Kak (0T HMUTpATOB) M CO-
B3BELUEHHbLIX  Be- HAOT OpPYXXEHUAMMU no-
Lecrs O4YUCTKU  PUNLTPO-
BaHUEM
B. PekoHCTpyKuuA
b1 MonHass Guonoruye- - PekoHCTpykuus  Cy- He tpebyiotca

ckas ouunctka (BO)

LUECTBYIOLLUX  CO-
opyxeHuin 6e3 us3-
MEHEHUS  TEXHOIO-
M n TMNOB obopy-
[OBaHWs, Ans npo-
OANEHUS CpoKa 9KC-

nnyaraumu
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Homepa

OCHOBHbI€ (MUHU-

OnuuoHanbHbie

Howmep COOTBET- | ManbHO Heobxoau- MNpumeHeHune pea-
TexHonorua MeponpuaATUA (Bu-
BapuaHTa CTBYIOLMX | Mbl€) TEXHNYECKUE reHToB
bl paboT)
HAOT MeponpuaTua
1 2 3 4 5 6

B2 Buonornyeckas 7n-3 PekoHCTpykuusa  co- | PekoHCTpyKumMA Pearent  (koary-
oyucTka C yaaneHu- OPY>XEHUN, pabo- | cTpouTenbHbIX NAHT) Ana  oca-
eM asota u docgo- TaBLUMX MO TEXHOMO- | KOHCTPYKUMMK, NO- |XKaeHua  docoda-
pa (BHOD) mn BO, HarpyxeH- [ X0AHbIX MOCTKOB M |TOB — TONbKO B

HbIX He 6onee 50 %
OT TMPOEKTHOIO HO-
MuHana. Bwigene-
HUE B aspoOTEHKe,
KaK npaBumno, Tpex
pasHoBuaHocTeEN

TEXHONOTMYECKUX

30H. YcTaHoBKa Me-
LIanoK B Heaspupy-
eMbIX 30Hax, Haco-
COB peuupKynauum,
npoknagka, npv
HeoOX0AUMOCTH,

TpybonpoBoaoB.

YcTaHoBka HOBON
aspaumuoHHON cu-
cTembl B Heobxoau-

MbIX 30Hax "

Pe-

KOHCTPYKLMA Mexa-

OrpaXkaeHuin.

HUYECKON yactu
BTOPU4YHbIX oT-
CTOWHUKOB n

HaCOCHOW CTaHuum

BO3BPATHOIO  una.
PekoHcTpykums

NepBUYHbIX oT-
CTOMHUKOB (no

HasHadyeHuio, nubo
C UCNONb30BaHUEM
B kayecTtse aHas-
pO6HbIX 30H, nubo
ana  npedepmen-
Tauum ocaaka). Pe-
KOHCTpyKUMA  CO-
opyxeHuin  rpybon
MeXaHU4eCKon
OYMCTKH.
3ameHa BoO3ayxo-
OYBOK C YCTaHOB-
KOW perynupyembix
arperatoB 2

KUr.

CoopyxeHust  xpa-

YcraHoBka
HEHWA, MNpUroToB-
neHnsa uao3npoBa-
HUSI pacTBoOpa pea-
reHraana ocaxae-
HUA ¢ocatos
(ana cxem BHOX®

n BHOBX®)

cxemax BHOX® u
BHABX®
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Homepa

OCHOBHbIE (MUHU-

OnuuoHarnbHbie

OUsl K CyLUECTBYIO-
UM PEKOHCTPYUpPO-
BaHHBLIM  COOpYXe-

HUAM

Homep COOTBET- | ManbHO HeobGxoau- MpumeHeHue pea-
TexHonorua MeponpusaTus (Bu-
BapuaHTa CTBYIOLUMX | Mbl€) TEXHUYECKUNE rEHTOB
Abl pabor)
HAOT MepOonpuaATUsA
1 2 3 4 5 6
B3 buonoruyeckas 7n-3, CTpouTenbCcTBo Co-
O4YUCTKA C yAaneHu- | COBMECTHO |OpPY>XEHUI AO0YUCT-
eM asora u docdo- c9a Ky Ha hunbTpax
pa (BHAO®) wu po-
Oo4ucTKa OT B3BE-
LLIEHHbIX BeLwecTs —
KaKk  OOMNONHUTENb-
Has cTagus K cylue-
CTBYIOLUMM  PEKOH-
CTPYUPOBaHHbIM CO-
OPYXEHUSIM
B4 buonoruyeckas 7n-3, CTpoutenscrBo
04YNCTKA C YAANeHW- | COBMECTHO | MHOrOCTYNEHYaTbIX
eM asora u dpocho-|{c 9a, a|coopyxeHun no-
pa (BHO®) u po-|Takke AO-|0OYMCTKM OT COeaM-
o4yncTka OT COeau- | MOnHMu- HeHUM asota wu
HEHWd  asoTa U |TemnbHble docgopa, BrK,
docdopa, BrK, | nognpo- B3BELUEHHbIX Be-
B3BELUEHHbIX BE- | LUeccbl, He |LecTs
LWEeCTB — Kak A0- | ONMCaHHbIE
nonHuTenbHas cra-|kak HAT

2 MeponpusiTue, umeloLlee Kak TEXHONOrMYeCckoe, Tak 1 SKOHOMUYECKOE 3HaYEHMe.

" 3T0 MeponpusaTME KAaNUTaNLHOrO PEMOHTA, Kak NPaBUIIO, COBMELLIAEMOe C PEKOHCTPYKLIMEIA.

CpaBHeHme naATU BapunaHToB TEXHONOrMn npoeegeHo NO MeToauKke pacdeta CTOUMO-

CTM XMU3HEHHOro UWKna, ¢ ynpoLyeHnamu, npumeHnTensHo kK OC MCB ¢ NpUTOKOM CTOYHbIX

BoA 100 Tbic. M*/CyT npuBeaeHo B Tabnuue 6.7. 3a pacyeTtHbI cpok cnyxBbl OC (50 neT)

ByaeT oumweHo 1825 MnH M® cTouHbIX Boa. YkasaHHas B rpade 9 CTOMMOCTb OUMCTKW SBMS-

eTCH OTHOLUEHMEM BCEeW YYTEHHOM COBOKYMHOCTW 3aTpaT 3a XWU3HEHHbIA Lmkn K obLiemy

06bemy OYMLLEHHOW BOAbI.
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Tabnuya 6.7 — CpaBHEHWE BapUaHTOB TEXHOMOMMIA 41 HOBOTO CTPOUTENBLCTBA U PEKOHCTPYKLIMU

COOPYKEHMUI OYUCTKN CTOUHbLIX BOJ

TekyLwime 3aTpaTtbl B
KanutanbHble BNOXeHUs,
xoge pabotel OC,
MITH pyO. 5
MITH pyo.
y Bcero 3a- | Croumocts
erbHble
B A Satparel TpaTt Ha CO- |  OYUCTKK
apUaHThI Kan. BNOXeHus, .
Texsonormﬂ 06 TbiC. py6./M° B YyreH- Ha pero snaume n | 1 m°crou-
" .cym./. Hle 2 ;aumo paGoty OC | Heix Bog
CMP o- | Beero obopypno-
PyA aKenn. 3a- pyA MITH pyo. py6.
BaHue BaHuA B
TpaThbl
TeyeHue
KL,
1 2 3 4 5 6 7 8 9
A. HoBOE CTpOUTENLCTBO
A1l 1150 150 1300 13 275 400 1975 1.1
A2 1700 300 2000 20 400 550 2950 16
A3 1790 370 2160 21,6 500 810 3470 1,88
Ad 1850 550 2400 24 1360 1210 4970 27
B. PeKoHCTpyKUMA (M 4ONOSNHEHUE JOOUYUCTKMN)
B1 250 150 400 4 275 400 1075 0,59
B2 400 300 700 7 400 550 1650 0,9
B3 490 370 860 8,6 500 810 2170 1,18
B4 550 550 1100 11 1360 1210 3670 2,0

"TMpu pacyeTe He y4TeHbl 18MOHTaX, 6aHKOBCKMIA MPOLIEHT.

2 U3 3KCNMyaTauMOHHbIX 3aTpaT YUYTEHbl TONIbKO CTOMMOCTb 3MEKTPO3IHEeprumn, peareHToB M 3aTtpaTbl Ha
TexHU4eckoe obcnyxmpaHne obopyaosaHud. YaaneHue docopa Ans BCex TEXHOMOMIM NpUHATO Buonoruye-
CKUM nyTem, 6e3 ucnonb3oBaHuA peareHToB. MpuMeHeHne peareHToOB YYTEHO TOMbKO Ans TEXHONorun A4 u
B4, Ha ctagumn goounctku. B cnydyae yganeHuss OCHOBHOMO konuMyectea pocdopa XMMUYECKUM NyTEM Ha CTa-
ann 6UoNornuieckor OYNCTKM AOMONHUTENbHLIE 3aTpaThl cocTaBnAoT 0,45 py6./M3.

% 370 TONbKO YACTb SKCMNYaTALMOHHbBIX 3aTPaT, NPUMEHsIEMas ANs Lieneil HacTOSLLEro aHanumaa.

Ona nonyyeHnsa obwen CpaBHUTENBHON OLEHKN 3MEKTUBHOCTU yaaneHus 3arpsas-
HAIOLLMX BeLeCTB HEOBX0ANMO NPUBECTUN NX KONMMYECTBA K e4MHOWN BenuunHe. C 3TOM Lenbko
npuMeHum noaxog k pacyety UMKO, nanoxeHHsin B pasgene 3. OgHako, NOCKONbKY B AaH-
HOM CpaBHEHMM B TOM YMCME PACCMOTPEHA TEXHOMOrus, HanpaBneHHas Ha AOCTUKEHWe
MNAKpuexes N0 TN BOCB, npu pacyete UMKO B kavectBe 6a3bl cpaBHeHWS (3HameHaTens
apobun) ncnonb3oBaHbl BennunHel MNAK 4ns BogoeMoB pbiGOX03MCTBEHHOMO BOAOMONb30Ba-

HWsa ana gaHHbix BewecTe. Mo XIMK ncnonesosana MAK CanlnH 2.1.5.980—00 ans nutbe-
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BOr0 N XO3ANCTBEHHO-OLITOBOrO BOLOCHAbXeHMs. PaccumTaHHble Takum 0bpasom BENNYMHbI
nanee nveHyrotca UMKO .

KoHueHTpaumm 3arpssHsAoWMX BELECTB MPU UCMOMb30BaHUN YETLIPEX BapUaHTOB
O4MCTKN NpuBefeHbl B Tabnuue 6.8, senununHbl UMNKO,y, paccunTaHHbie no AaHHbIM Tabnu-

upl 6.8 — B Tabnuue 6.9. 3TN faHHble Ana nogeapuaHToB A u b NpuHATLI paBHBIMK.

Tabnuuya 6.8 — KoHUeHTpauumn 3arpasHAOLLMX BELLECTB B OUYNLLEHHOWN CTOYHOW BOAE,

ncnonb3oBaHHbIE NpU pacyeTe

CopaepxxaHue B UC- KoHLUeHTpauumsa B OUULLIEHHOV BOAE
3arpssHaoLme .
XO,D,HOVl CTOYHOW BO- npnu UCNONb3OBaHUN TEXHONOTUH, Mr/n nD.Kpblﬁxozy Mr/n
BellecTBa
ae, mr/n Ne 1 Ne 2 Ne 3 Ne 4

B3BelUeHHbIe BellecTBa 200 15 10 10 5 5
BIMKs 180 12 5 5 2 2
XMK 360 60 40 40 30 (15)
A30T aMMOHUIHBIX CONEN 40 25 1 1 0,4 0,39
A30T HUTpaTOB - 5 25 9 5 9,1
A30T HUTPUTOB - 0,5 0,2 0,2 0,02 0,02
docdop docdartos 5 3,5 3,5 0,7 0,2 0,2

Tabnuua 6.9 — BenuunHbl UMKO,, 4na pasnuyHbiX TEXHONOMNN

Benuunna UMKO,, ounLIeHHO BOAbI
3arpasHAIOLLME BELYECTBa MITIKOx NPy UCMONb30BAHUU TEXHOSOTWIA
anga ucxogHon CB

Ne 1 Ne 2 Ne 3 Ne 4
B3BeLleHHbIE BeLlecTBa 40,0 3,0 2,0 2,0 1,0
BIMKs 90,0 6,0 25 25 1,0
XMK 24,0 4,0 2,7 2,7 2,0
A30T aMMOHUIHBIX CONEN 102,6 64,1 2,6 2,6 1,0
A30T HUTpaTOB 0 0,5 2,7 1,0 0,5
A30T HUTPUTOB 0 25,0 10,0 10,0 1,0
$ocdop dpocdartos 25,0 17,5 17,5 3,5 1,0
NMNKO,, (cymmapHasn Benu4nHa) 281,6 120,2 40,0 24,2 7,6

B tabnuue 6.10 npoeeneH pacyeT 3Ha4YeHnn 333. OKONoro-skoHoMmyeckas adpdek-
TUBHOCTb Onpeaensanack asyms cnocobamu:
- kak aBCoMTHAs — OTHOLLEHME CTOMMOCTM OYMCTKM 1 M° Mo JaHHOW TEexXHOonormn K

pasHuue mexay UIMKOyy ncxogHon crouHon oAbl U UMNKOpy oumLLeHHOM BoAbI ANS AaHHOM

TEXHONOInu,
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- KaK OTHOCUTENbHAasA (OTHOCUTENBHO NPeabIAYLLEN MO rMyOuHEe OYUCTKN TEXHOMOMK),

YTO MO3BOSSIET BbISICHUTL, KakoW adeKT UMeeT yrrybrneHne kayectBa OYUCTKU C Nepexo-

AOM OT MeHee 3P PEKTUBHON TEXHONOMMN K criegytowien, 6onee adekTMBHON.

CToEMICTE DUECTRE 00 TEXEDAICEE N—CTIUMIITE DNKLTRY 00 TEXEDToCKE (N—1)

OTHocuTenbHaga 933 =

HOKC px Texesaoree (N—1) — HOKCex Texeoaorue N

Pasnuua sennunH UMNKO,, cooTBeTCTBYET NPUBEAEHHOW (MHTErpanbHoOn) macce yaa-

NeHHbIX 3arpsasHeHun. o pumsmyeckoMy cmbicny BenvumHa O30 nokasbiBaeT CTOMMOCTb

yaaneHuns 1 Kr Macchbl YCNOBHbIX 3arpsi3HEHUN.

Tabnuuya 6.10 — OnpeaeneHne 3konoro-3KOHOMUYECKON 3hPEKTUBHOCTU TEXHONOMIA

3Ha4veHus nokasareneu Ans CTOYHON BOAbI
Eavnnya ObpaboTaHHOM
PacueTHble nokasarenu Ucxoa-
u3MepeHusi Mo TEXHONOMUMU OUYUCTKM
HOW
1 2 3 4

NMNKO 281,6 120,2 40,0 242 7.6
CHmwxenne WIMNKO, oTHOCUTENBLHO
ucxogHon CB (abconiotHOe CHke-
Hue) 0 161,4 2416 257,3
Cumxenne WUMNKO,, oTHOCUTENBHO
npeabiayuien (MeHee 3MPEKTUBHON)
TEXHOMNOrMM (OTHOCUTENBHOE CHUXKE-
Hue) 0 161,4 80,2 15,8 16,6

A. HoBoe cTpouTenbcTBO
CTOMMOCTb OuucTkM (MO  rpache 9 py6./m>
Tabnuupl 6.7), abconioTHOe 3Hade-
Hue 0 1.1 16 1,9 27
YBenuyeHne  CTOMMOCTM  OTHOCH- py6./m°
TENbHO nNpeabiaywen (MeHee ad-
HEKTUBHOI) TEXHONOrMK —_ 1,1 0,5 0,8 1,6
JKonoro-skoHoMuyeckan adypektus-| pyb6./ycn. kr
HOCTb: yAAnEeHHbIX 3a-
- abconioTHas FPASHEHN — 6.8 6,6 73 9,9
- OTHOCUTENbHAsA — 6,8 6 17,8 49,3
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3HaueHus nokasarenen ansi CTOMHOM BOAbI

Eavnnua ObpaboTaHHoMm
PacueTHble nokasarenu Ucxog-
usmepeHusn N0 TEXHONOINMU OYUCTKM
HOM
1 2 3 4

B. PekoHCTpyKLMA

CTOMMOCTb OUMCTKM (N0 rpadhe 9 Tab- py6./m°
nuubl 6.7), abConoTHOE 3HaYeHue 0 0,59 0,9 1,18 2
YBenuveHme CTOMMOCTM OTHOCHUTEMb- py6./M3

HO npeabiaywen (Mexree adhdekTus-
HOIM) TEXHONOrMn — 0,59 0,31 0,28 0,82

Okonoro-akoHoMu4Yeckas adekTus-| py6./ycn. kr

HOCTb.: yAaneHHbIX 3a-
- aGcomoTHas rpssHeHNA — 37 3,7 46 73
- OTHOCUTENbLHAA — 3,7 3,9 17,8 49,3

HanHble Tabnuuel 6.10 No3BONSAT caenaTb cnegyowme BbIBOAbI:

- abcontotHas 333 ymeHbluaetcs ot BO k TexHonorumn, pgocturarowen MAKyy (no NKO
CB) Ha 45 % n 100 %, B 3aBMCMMOCTM OT BapuaHTa cosganus OC (HOBOE CTPOUTENLCTBO
W PEKOHCTPYKLMNA COOTBETCTBEHHO);

- OTHocuTenbHas 3D pesko BospacTaeT Npu fobaeneHun k nognpoueccam bO mnu
BHA® noanpoueccoB LOOYMCTKN: PUNBTPOB U OCOBEHHO BMopeakTopoB AOOYUCTKA. [Mpun
HOBOM CTPOWTENLCTBE YAENbHbIE 3aTpaThl HA yAaneHUWe OAHOrO U TOro Xe Konm4ecTsa 3a-
rpsisHeHun Ha ctagum poouunctkn Ao MNAKy B 8 pas Bbilwe, Yem Ha cTagum Guonormyeckon
ouncTku. MNpu peKOHCTPYKUMM 3Ta pasHuua npesbiwaeT 12 pas;

- HECMOTPS Ha Bonee BbICOKYHO CTOMMOCTb MPUMEHEHNs, 333 BMONOrMYeckon O4ncT-
KW C yaaneHnem GuoreHHbIX 351EMeHTOB paBHa 333 Knaccuyeckon BUONOrnMYecKom O4YNCTKAN.
OT0 0ObsicHsIETCA ropa3no GonbwnM abComOTHLIM 3KONOrMYECkUM 3OPEKTOM NMEPBON MO
cpaBHeHuo co BTOpon. T. e. B cdpepe BUONOrmieckon OUnCTKM CyLLLeCTBYET NonHasa nponop-
LMOHarbHOCTb MEXAY UHBECTULMAMM U 3KOSIOrMYeckum adhdeKkToM (3aBUCUMOCTb HYNEBOTO
nopsigka): Yem Gornblue BNOXEHO CPeAcTB, TEM GONbLUMIA 3Komornyeckni apdekT gocrura-
eTca. BaxHO OoTMeTUTb, YTO 3Ta 3aBUCUMOCTbL OyAeT AeNCTBOBaTb TOMBKO MPWU UCMOSb30Ba-
HUKM Bronornyeckoro yaanexHus gocdopa (NMpyM XMMUYECKOM yaaneHuu ctoumocte BHAD
pesko BospacTtaeT). [pn nepexoge K JOOYMCTKE CTOMMOCTb YAaNeHUs 3arpsasHeHnn Bo3pac-

TaeT Ha NopPAAOK.
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O6wuii BbIBOA: ONTUManbHaa 333 LOCTUraeTcs Npu MUCnonb3oBaHuM Hanbonee ad-
(PEKTUBHBIX TEXHOMOMMI BUONOrMYECKO OUUCTKU B a3poTeHKax C yAaneHwem asoTa u oc-
dopa (bronornyeckum nytem). Cuctema HopMUPOBaHWS AomkHa obecneumsaTe 6e3ycnos-
HbI MPUOPUTET MEPONPUATUI MO BHEAPEHUIO TEXHOMNOMMA yaaneHus asoTta u docdopa B
aspoTeHkax (M MM NojobHbIX METOLOB) MO CPaBHEHWIO C JOOHUCTKON. [TPUMEHEHME [004NCT-
KM LOMKHO paccmaTpuBaTtbest kak HOT TOnbKO B CTPOro orpaHuyeHHbIX CUTyaumsx CTporon
oxpaHbl BoAHbIX 06beKToB. Bo BCex Apyrnx cuTyaumsx UCMONb30BaHWE B NPOEKTEe Noanpo-
LIeCCOB LOOUMNCTKM SKBMBASIEHTHO HaHeceHWHo yuepba BofHbIM OObLEKTOB B pe3yrbTate He-
XBaTKW CPEACTB, Hea(p(heKTUBHO NOTPaYeHHbIX Ha AaHHOM o6bekTe, Ans nonyyveHns 6azoeo-

ro agpchexra Ha gpyrom obbekTe.
Paspgen 7. MNepcneKkTuBHbI€ TEXHOSOMUU

[na xapakTepuCTUKM U KnaccudgurkaumMn pasBMBaIOLLMXCA METOAO0B LienecoobpasHo
BbILENUTL CNEAYIOLLME MOHATUS:

A. 'HHOBaLMOHHAA TEXHONOMS:

A1. PassnBaemas TexHONOMs, HaxoAALWASACA Ha cTaamMm nabopaTtopHOM UNU OMbITHO-
NpOoMbILWNEHHON pa3paboTtkn B Poccumn nnbo 3a pybexom.

A2, TexHonorvsa, He umerowas AOCTATOMHOrO 4YUCNa NPUMEHEHWA HeoBXoanmMoro
macLutada B Poccun, 4tobbl oTHecTn ee k HAT.

A3. He nmvetowan npuMmeHeHun B Poccnn n ncnonbdyeman 3a pybexxom Ha manom
umcne o6vekToB (He Gonee 3).

B. TexHonorva, OCBOEHHas B MUWPOBOW U (MNM) OTEYECTBEHHOW MNPAaKTUKE, HO
He anpobupoBaHHas B gaHHoW oTpacnu B Poccum:

B1. He umetowasa gocratoyHoro ymcna npumeHeHun B Poccun, HO ncnonb3lyemas 3a
pybexxom (Gonee 5 npuMeHeHNI).

B2. CmexHas TexHonorus — npuMeHsiemas B 4pyrx oTpacnsx, no 6nmskomy HasHa-
YEeHWUIo, HO B ycnoeusix, oTnuyarowuxes ot OC LICB.

Paccmatpueas nepcnekTuBHble TexHonorm ouunctkm [CB, cnepyet pasnuyars crartyc
TEXHOMNOMUIA NPUMEHUTENBHO K NMPOMBILLNEHHBIM CTOYHBIM Bogam 1 k FTCB/MCB. MHorve co-
BPEMEHHbBIE TEXHOMOrUN, KOTOpPbIE MOTYT BbiTb OTHECEHbI K HOT ANA NPOMbILLNEHHBIX CTOY-
HbIX Bog, npumenHuTensHo k FCB winu MNMCB cnepyeT paccmartpyBaTth Kak NepcnekTMBHbIE
(cmexHble) TexHonorn. OgHako AaHHbIN NOAXOL CneayeT B BOonblUen CTeneHn OTHOCUTL K
cneundnyeckim 3arpsasHsaowmm Bewectsam. Mpy 04NCTKE OT OpPraHNYecKUX 3arpsasHeHWN
(BINK, B3BelleHHble BellecTBa), COefMHEHUA asoTa u docdopa AaHHble, OTHOCALLMECS K

NPOMBILLMEHHEIM CTOYHBIM BOAAM, UMEHOLLUMM cxoxue ¢ TCB xapakTepUCTVKN 3arpsa3HEHHO-
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CTW, cnegyeT paccmaTpuBaTb C TEXHUYECKON TOYKM 3PEHUS Kak OTHOCSLUMECS M K nocrea-
Heln. OpHako, Mpy 3TOM HeoBXOoAMMO YYMTbIBaTb SKOHOMUYECKME OBCTOSTENBCTBA, T.K. ANA
MHOTMX OTpacfiel NPOMBILLIIEHHOCTN AoMycTMMas CeB6eCTOMMOCTE OUYUCTKM CTOYHBIX BOZ Cy-
LLIECTBEHHO BbILLE.

Mpobnembl, Npexae BCEro 3KOMNOTMYECKME, He pelLlaeMble TEXHOMOrMsMKN, OTHEeCeH-
HeiMK K HOT, MOXHO pa3buTb Ha cneayowme rpynmbi:

1) HepoctatouHo rnybokoe v HeueneHanpaBneHHoe yaaneHue cneuudunyeckmx opra-
HUYEeCKUX 3arpssHeHun (HedptenpoaykTel, CMAB), 6MONOrMYEcKN HEOKUCNAEMbIX 3arpsisHe-
HUIA, MUKPO3arps3HEeHWA, TSHKENbIX METANMoB

2) MoTeps LieHHbIX COCTaBNAIOLLMX CTOYHBIX BOZ, B npouecce 13 obpaboTtku.

3) Hepocrartounas scdextmBHocTe HAT B paae cutyaumii (Hanpumep, HeshekTnB-
HOe ypaneHve asoTa Mpu HUTPU- U aeHuTpudmkaumm n3 FCB ¢ HW3KMM COOTHOLUEHWEM
BrMK/obwuin asot). TexHu4eckas HEBO3MOXKHOCTb W OrpaHUYEHUA NMPUMEHEHUS TEXHOMOrMM
Buonornyeckon oumctkn FCB B psine crnyyaeB (Mecta BPeMEHHOro npebbiBaHusi, HU3Kas
TemnepaTtypa CTOYHbIX BOA 1 Ap.).

4) 3HauuTenbHble o6bembl ocagka TCB kak oTxona npyv HEBO3MOXHOCTU MOMyyYeHUs
N3 Hero BTOPUYHOM Npoaykummn nmbo ee cbbiTa.

5) BbICOKME 3KOMOrnyecKne U3AEPXKN, NPEXae BCEro pacxos 3MNeKTpodHeEprum n pea-
reHToB. Bbicokasi ctroumocTs peanusauyumn HAT.

YuuTbiBas cocTosiHMe Aen B NMoAOTpacnv BOAOOTBEAEHWS, OnMcaHHoe B pasgenax 1—
2, [Ns OTEYECTBEHHOW NpakTUkn Haubonbluee 3HadeHWe UMetoT rpynnbl Nnpobnem Ne 4-6.
Mepeble TpM NepeuucneHHble rpynnbl Npobnem Gonee akTyarnbHbl B pasBUTbIX CTpaHax 3a-
nagHon Esponkl 1 B CLUA, a Takke B pernoHax ¢ aeduumntom NpecHon Boabl, rae BbICOK UH-
TEepec K NOBTOPHOMY MCMOMNb30BaHMIO IMyOOKOOUNLLIEHHBIX CTOYHBIX BOA,.

3HaunTenbHan Yactb NPOGNeM NPUMEHAEMBIX TEXHOMOMUIA CBA3AHa HE C WX 3KOMOru-
YECKVMM HECOBEPLLEHCTBOM, @ CO CTOMMOCTLIO UX peanmnsauun, a Takke HaAEXHOCTbIO B pas-
NM4YHbIX cuTyauusix. na cHwkenna ctommoctn OC paspabartbiBaloT HOBblE TEXHONOrM4e-
CKue, TEXHUYECKNE N KOHCTPYKTUBHbBIE PELLeHUs], MO3BONSAOLLME AOCTUraTb TOro xe addekTa
C MEeHbLUMMU 3aTpaTtamm NMMBo NOBLICUTL YCTONYNBOCTb TEXHOIOTUIA.

MepcneKkTUBHbLIE TEXHONOMUW U3NMOXEHbI B AAHHOM pasfiene CnpaBOYHUKa B COOTBET-
CTBUM C NpYBeAEeHHON Bbiwe knaccudmkaunein. Heobxoammo obpatute BHUMaHWeE, YTO AaH-
Has knaccudukaumus JOCTaTOYHO YCIOBHA W PAS, TEXHOMOMMIA MOXET BXOAUT B pasnu4yHble ee

rpynnbi.
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7.1 CHuxeHue 3arpasHeHHocTu no XMK, yaaneHue cneundunyeckux
opraHuueckux 3arpasHeHuit (Heptenpoaykrbl, CMAB),

MquosarpﬂsﬂeHuﬁ, TAXenbiX Mmetannos

7.1.1 BnocopbunoHHasa ouncTKa

Heﬂb TexHonormm

"my6okoe yaaneHne opraHMYeCcKUX BELECTB, KaK B LIENOM, Tak U OTAENbHbIX MUKpO3a-
rpsis3HeHui. Tarcke — rnybokoe okucneHne ¢opm asora.

ObLLee TexHNYeckoe onucaHne

MpepcraBnseT cobor koMOMHaUMIO Npouecca C akTUBHBIM MIIOM M MUCMONb30BaHWe
nopotukoobpasHoro aktmeHoro yrns (MAY). MoxeT ObITb UCMonb3oBaHa kak B kKoMOuHaLmm
CO BTOPUYHBIMW OTCTOWHMKaMK, Tak U ¢ MeMBpaHHbIM nnopasgenenmem. MopowkoobpasHbin
aKTVBHBIA yronb A06aBrseTcs B adpOTEHK B KONIMYECTBE, COOTBETCTBYIOLLEM €r0 BbiBEAE-
HUIO U3 CUCTEMbI C M3OBITOYHbIM aKTUBHBIM MNOM. Ha NOBEPXHOCTM aKTWBHOrO Yrna npouc-
XOAAT npoLecchl copbLmmM TPyAHOOKUCHIAEMbIX 3arpsi3HEHWUIA C NOCNEAYOWUM OKUCNEHUEM.

Mpouecc ¢ MeMBpaHHbIM unopasgeneHvem npeacraenaet cobolr Conee nosgHee
pasBUTUE TEXHOMOMMW, MO3BONSIOEE YBENNYUTE KOHLEHTPaLUMIO KaK 1na, Tak U NopoLuKoo6-
pasHOro aKTMBHOIO YIS B PEaKTOPe U 3a CHET CHWXKEHUS NPUPOCTa MUna yMeHbLUUTL NoTpe6-
TNEHWe yrnsi.

[osa aktneHoro yrns coctaenset 500-1000 mr/n peakTopa. OnTMmansHoOe 3HayYeHne
BO3pacTa urna cocrasnseT okono 15 cyt. 310 obycnaenmeaer Heo6xoaUMOCTbL aobaBneHus

B 6uopeakTop 35—-70 Mr/n B cyTkm MAY.

TexHn4eckune 1 3KOHOMUYECKNE NPEMMYLLIECTBA MO CPABHEHWIO C YCTOABLUINMMNCS

TexHonornamum

He TpebyeT pereHepauun akTVBHOrO yrisi 3a CYET MCMONb3oBaHMUA npouecca Guope-

reHepaumm.

MpenmyliiecTBa ANA OKPWKAIOLEN cpelbl

nyGokas o4YnCTKa OT OPraHWMYecKMX M a30THbIX 3arps3HeHVn. YpaneHue MuKposa-
rpsisHeHn. B ounweHHon soge pgocturaetes: XIMNK — menee 10 mr/n, BIMKs — meHee 3 mrin,
obLwmin a3oT — MeHee 1 Mr/n, aMMOHUMHBIN a30T — MeHee 0,2 Mr/n, TpuranomMeTaHbl — Me-

Hee 0,1 mr/n.
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Mexcpenoeble BO3aeNCTBUS

B npegenax 10 % yBenuyMBaeTCH KONMMYECTBO CyxOro BELLECTBa, BbIBOAUMOIO U3
npoLiecca ocagka

MpumeHnmocTb

C TEeXHMYECKON TOUKMN 3PEHNS MPUMEHUM ANSA COOPYKEHWUN Nobor Npon3BOAUTENBHO-
ctn. Ha npaktuke (CLUA) nprmeHseTcs ANns OYNCTKM CIOXHBIX MPOMCTOKOB.
MpvMeHUTENbHO K CTOYHLIM BOLaM MnoceneHvin Gonee nepcrneKkTBEH ANS OYUCTKM

BbICOKO3arpsisHeHHbIX MNCB.

PakTopbl, BAVAOLLME Ha BO3IMOXHOCTL peannsaumu

EAVHCTBEHHBIM U BaXKHEMLLUM (DaKTOPOM, OrpaHUYMBaloWLMM peanusaumio, SBnaTcs
3aTpaThl Ha aKTVMBHBIN yronb, HEM3OEXXHO BLIBOAUMLIA U3 peakTopa C M3BbLITOYHBIM aKTUB-
HbIM nnoMm. CtommocTb MAY He nossonseT ncnonb3osatb TexHonoruo ansa MCB, Tak kak 3a-
TpaTbl Ha Hero npesbIWwareT 12 py6./M3 BOAbI.

MpVYMepHO Ha 3TOM YpPOBHE 3aTpaTbl MO TEXHOMOMMU C UCNOMNb30BaHWEM MeMBpPaHHOTo
urnopasgeneHus, B KOTOPOM NOTPEOHOCTL B yrie HWKe, ofHako obopyaoBaHUe CroXHee u

AOpOXeE.

Crartyc TexHonorum

B1-B2.

7.1.2 CopbumoHHaA AOOUYNCTKA HAa aKTUBHOM Yyrre

u,en b TEXHONOormm

Iny6okoe ynaneHme opraHMyYecKnX BELLECTB, KaK B LIErNoM, Tak U MUKPO3arpasHEHUA,

rnybokoe yaaneHne aMMOHUIAHOIO a30Ta.

ObLLee TEXHNYECKOE ONUCAHNE

OcyLyecTBnseTcs nyTem nponycka AOYMLLEEMON BOAbl Yepes UnbTpbl pasnmnyHbIX
KOHCTPYKUMIA C rpaHyNMpoBaHHLIM akTuBHbIM yriem (FAY). Bpemsa npebbiBaHus B dounbTpe
15-35 muH obecneumeaeT cHwwkenue XIMK go 5-20 mr/n. OpraHnyeckue aarpasHeHns, a Tak-
€ aMMOHUIMHLIN a30T copOMpytoTCA Ha akTuBHOM yrne. Mo mepe cpabarbiBaHns COPOLMOH-

HOIA éMKOCTM aKTMBHBbIA Yronb NMOANEXUT 3aMeHe, MMBo TePMUYECKON pereHepaLum.
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TexHnyeckme U 9KoOHOMUYECKME MPerUMYLLIeCTBE MO CPaBHEHWIO C YCTOABLLMMWCS
TexHonormamMu

YaaneHune opraHN4eckux BELLECTB U aMMOHWIHOro a3oTa npu manom BpemMeHn o6pa-

©oTkn n Ges aHeprosaTpar.

Mpenmyiectsa ana OKpyXatoLLen cpenbl

Ouuctka no XMNK go 5-15 mr/n, BIMNKs meHee 3 mr/n, Takke No aMMOHUAHOMY a30Ty —

MeHee 1 Mr/n. YaaneHne MUKpo3arpasHeHIA.

MexcpeoBble BO3geNCTBUS

O6pasoBaHure oTxofa (0TpaboTaHHbIN aKTUBHBIN Yrofb).

MpMmeHnMoCcTb

C TeXHMYECKOW TOYUKMN 3PEHNS MPUMEHUM AN COOPYKEHUIN MoBoN NPOU3BOAUTENBHO-
CTW, HO, Kak nMroGoi MeTol UNbTPOBaHUS, MPOLLE peann3yeTcs Ha HebonmbLUMX U CPEAHMX
no pacxopy obvekTtax. Ha npakTuke NpuMEHsSeTCa AN OYUCTKN CIOXHBLIX M TOKCUYHBIX NPO-

MbILLUITEeHHbIX CTOKOB.

¢aKTOQbI BAVAOLLIME HA BOSMOXXHOCTb peanudaunmn

Bbicokasi CTOMMOCTb FpaHynMpOBaHHOTO aKTUBHOTO yrns. BeicTpoe ucdepnaHve ero
COpBUMOHHBIX cBOMCTB. TPYAHOCTL M HEBLICOKaA KOHOMMYECKas 3h(EKTUBHOCTb €ro pere-

Hepaumu.

Crartyc TexHonormm

HAT pnsa ounctkm MCB (cm. pasgen 5).

MpumenutensHo k OC FCB — nepcnekTueHan TexHonorns b2.
7.1.3 Cop6GumnoHHan 4OOUNCTKA HA MUHEParbHbIX copGeHTax

ue]‘lb TexHonormn

'ny6okoe yaaneHne amMOHUWHOMO a30Ta, TSKENbIX METansoB, cneumpuyecknx opra-

HUYECKNX 3arpAsHEHNA.

ObLlee TeXHUYECKOE onUcaHne

OcyulecTBnseTca nyTtem nporycka A0YULLAeMON BOAbl Yepe3 UMnbTPbl PasnnyHbIX
KOHCTPYKUMA C MUHEepanbHbIM COpBeHTOM Heckonbkux Tunos. o mepe cpabaTbisaHus
COPBUMOHHON EMKOCTV NPOU3BOAUTCH pereHepaLms.
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B kauecTBe 3arpy3sku MoryT 6bITb MCNOMNb30BaHbI:

- Pa3HOBMAHOCTY LEONUTOB, B TOM YUCIIE XMMUYECKN MOANPULIMPOBAHHBIE;

- MOANMLMPOBaHHbIE MUHbI.

TexHUYECKMe N 3KOHOMUYECKME MPEMMYLLECTBA MO CPaBHEHWMIO C YCTOSBLUMMUCS TEX-
HOMOrnsIMM.

YLaneHne opraHW4eckux BELLECTB M aMMOHUMHOMO a3oTa Nnpu Mariom BpemMeHu obpa-

©oTkK 1 6e3 aHeprosaTpar.

MpenmyLLiecTBa 4719 OKPYXAIOLLEN cpefbl

Ouunctka no XMK go 5-15 mr/n, BlNMKs meHee 3 mr/n, Take N0 aMMOHUAHOMY a30Ty —

MeHee 1 Mr/n. YaaneHue MMKpO3arpsisHeHUN.
MexcpenoBble BO3aeNCTBUA
O6pa3zoBaHne 3HaunTenbLHBIX KONMYECTB 0TX0AA (oTpaboTaHHbIe COpBEHTbI).

MNpumeHnmocTb

MpYMEHUM Ans COOPYXEHWUA MoboN NPOM3BOAMTENBHOCTW, HO, kak nobon meTon
hMnNbTPOBaHUS, NPOLLE peanuayeTca Ha HeBOMbLUMX N CPEAHNX NO pacxofy obbekTax.

HaxoauT npyMeHeHne Ha HekoTopbIX obbekTax ouncTtkm MNCB.

PakTopbl, BAVAKOLLME Ha BOSMOXKHOCTL peanniaumn

Mpouecc BHA, ocywecTBrnseMbld Ha OCHOBHOW CTajuu, obecrneuvBaeT ypaneHue
a3oTa, BKMOYas U3HaAYanbHO HaxXOASLUMACA B OpraHWYeckon copme, Torga kak copOuMoH-
HbIM npouecc, TPeOyHLWMA OTASINBHOrO COOPYXXEHWS, CNOCOBEH NLLb KOHLIEHTPUpOBaTb am-
MOHUIAHBIN a30T. OBpaboTka CTOUHbIX BOJ OT pereHepaummn Takke npeacTaenseT npodnemy.

MeToa MOXeT HaWTW NPUMEHEHME COBMECTHO C (PU3MKO-XMMWYECKOW peareHTHOW
OYMCTKOM Kak noanpouecc Ana yaaneHUs aMMOHUAHOIO asoTa, NpY HEBO3MOXHOCTU NpuMe-
HWUTb BMONOTNHECKYHO OYUCTKY, MPEXAE BCEro ANS OYMCTKU CTOYHBIX BOZ OT O0OLEKTOB Bpe-

MEHHOro npebbiBaHUSA.

Craryc TexHonorum

A2.
7.1.4 BuocopGUMOHHAas AOOUNCTKA

Llenb TexHonorum

FnyGokoe yaaneHWe opraHNYecKUx BELLECTB, KaK B LIENOM, Tak U MUKPO3arpsisHEHUIA.
OKucneHne aMMOHUIMHOrO asoTa.
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Obuiee TexHUYeckoe onucaH1e

Hounaeman Boga obpabatbiBaeTca B punbTpe-ormopeakrtope ¢ NCEBAOOKMKEHHON
3arpyakon B Buge MAY. KoHCTpykTMBHO obecneuvBaeTcs yaepXaHue 3arpy3ku B COOpyKe-
HUKN. PeumpKynnpytowas XXnakocTb HaCbILLAaeTCs KUCOPoAoM B spnudTax. FAY Haxogutcs B

COOpPYyXeHUn gnutenbHoe BpemMs.

TexHnyeckne n 3KOHOMUYECKME NPEUMYLLIECTBA MO CPABHEHUIO C YCTOABLUIMMUCA

TexHonormammn

OnutenbHbin cpok cnyx6el TAY. bonee Bbicokan 3PPEKTUBHOCTL NO CPABHEHWUIO C

MCMNOSb30BaHNEM NHEPTHBLIX HOCUTENEN BUOMNEHKN.

[MpenmyLLiecTBa 0118 OKPYKaLOLLEW cpeabl

Mpun pocratoyHom BpemeHu npebbiBaHua — yaaneHue XIK Ha 40 % — 60 % — po

5—-15 mr/n, BINMKs — meHee 3 mr/n, NoBbILLEHWE yaaneHNs MUKPO3arps3HEHUN.

MexcpenoBbie BO3AENCTBUS

HesHaunTensHoe obpasoBaHue otxona (oTpaboTaHHbIn [AY).

BbiGpockl B BO3Ayx NpeHebpexnMo Marbl.

[MpumMeHnMocTL

OrpaHunyeHnsa no macwtaby OTCYTCTBYHOT.

CoopyxeHune paspabortaHo B 1980-e rogbl B CCCP. HecmoTpsi Ha BbINOSHEHHbIE
Hay4Hble NMpPopaboTKM U UCMOMNL30BaHWE B PSAE MPOEKTOB, HET MHGOPMaLMKM O npakTuye-
ckom npumeHeHun Ha OC MCB. HaxoguT npumeHeHme Anst NPOMbILIMEHHBIX CTOUHbBIX BOA,.

MPUMEHUTENBHO K CTOYHBIM BOAAM MOCeneHun Gonee nepcrnekTMBeH ANS OYUCTKU

BblcOkO3arpssHeHHbIx MNCB.

PakTopbl, BAVAIOLLME Ha BO3IMOXHOCTL peanusaumu

Bbicokas ctommocTb MAY.
Puck cnexwviBanma 61osarpysku B pesynbTaTe aBapuUiHbIX OCTAHOBOK HACOCOB peLup-

KynaLmm.

Crartyc TexHonorum

A2/B2.
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7.1.5 doTokaTtanuTnueckas 4OOUYUCTKA

u.eﬂb TexHonornm

YaaneHne na CTOYHbIX BOA MUKPO3arpsidHeHNIA.

ObLLee TEXHMYECKOE ONUCaHNE

MpUMeHUTENbHO K CTOYHBLIM BOAAM MOXET ObiTb MCNOMb30BaHa Ha CTagum riyOokon
LOOYNCTKM (TaK Ha3bIBaEMOWN YETBEPTUHHOM O4nCTKM). Boga nponyckaeTcsi Yepes Katanuru-
YECKYH0 3arpysKky (AVOKCUA TUTaHa unu uHele), obnydaemyto Yd-namnamu, nnmbo ectecTBer-
HbIM COJTHEYHBIM OCBELLIEHNEM.

TexHu4eckne 1 3KOHOMUNYECKME MPENMYLLIECTBA MO CPaBHEHMIO C YCTOSBLUMMUCS TeX-
HOMOrnsIMM.

Ob6ecneynBaeT pasnoXeHne MUKPOKOHLIEHTPaLMIN 3arpAasHSIOWMX BELLECTB, ABMSHO-

Wwmxcs B 6onbLUMHCTBE CBOEM BroHepasnaraeMbIMU.

MpenmylLiecTBa AN9 OKPYKaOLLEW cpelbl

YaaneHue 13 CTOUHbIX BOL MUKPO3ArpA3HEHUNA.

MexcpeoBble BO3AENCTBUS

CywectBeHHoe sHepronoTpebneHne Ha YP-06nyyeHue.

MpumeHumocTb

MeTog Bpag N npuMeHUM Ans 60MbLIMX PacXoaoB CTOMHbIX BOA. B cBA3n ¢ Heobxo-
AMMOCTBIO YO-06ny4YeHns KaTanuTUHECKOW 3arpy3km Ha paccTosHUM He 6onee HEeCKOnbKuX

CaHTUMETPOB KOHCTPYKLMS peakTopa A0/mkHa ObITb BECbMA CNOXHOMN.

DaKkTopbl, BAVAOLLME HA BOSMOXHOCTb peanvsaumnm

Metoa HaxoguTcs Ha cTagum paspaboTkn. Ha BO3SMOXHOCTE peanusauuuv OyayT Bnu-
ATb 3¢PHEKTUBHOCTD yAaANEHNA MUKPO3arpasHEHNIA, SHeprosaTpaTtkl, CPOK Cry6bl kaTanusa-

TOopa n eanHN4HaA NponyckHaaA cnocobHOCTL annapara.

Craryc TexHonormm
Al.

7.1.6 Okucnenune dpepparamu

Llenb TexHonormm

Fny6okasn ouncTka u obessapaxmBaHMe CTOUHbIX BOA,.

310



ObLLee TexHNYeckoe onucaHmne

deppaTbl — CONW BbICOKOOKUCNEHHOTO Xxene3a (Fe (VI)), coaepxawme deppar-aHUoH
FeO4~. CooTtBeTcTBYOT Xene3Hon kucnote HoFeO4 koTOpas B cBobogHOM Buae
He cywectByeT. OHM NpeacTaBnAlT coBoN CUMNBHBLIA OKUCIUTENb, NPEBOCXOAALLMA NO CBOEN
OKUCNUTENBHOW CNOCOBHOCTU O30H M NepekUch BoAopoAa (Camble CUMbHbIE U3 OCTanbHbIX
okucnuTenewn). BocctaHaBnMBalOTCA NPU OKUCMIEHUM OPraHUYeCcKUX coeauHeHUMAo Fe3+, no-
cne Yero paboTatoT Kak KoarynsHT U peareHT ans ocaxaeHus docdartos.

Ansa npumenerns B BKX ucnonbaytotes, Hanpumep, yCTPONCTBa 3NEKTPOXMMUYECKOro
CUHTE3a hepparToB Ha MECTE MPUMEHEHUSI MYTEM pacTBOPEHUA U3 CTanbHOro aHoAa B KOH-

LieHTPVPOBaHHOM MAPOKCUAE Karus.

TexHuyeckne n SKOHOMUYECKME MPEVMYLLIECTBA MO CPABHEHUIO C YCTOSABLUMMUCS

TEXHONOrnAMM
YHuBepcaneHoe gencTeme, Manoe BpemMsi 06paboTku.

[MpenmyLLiecTBa 018 OKPYXKAKOLLIEN Cpeabl

Kak pesnHgekTaHT (Mo cpaBHeHMIO C xnopoM) — obecneunsaeT 6onee rnybokoe u
HagexHoe obessapaxmBaHne, He hopMMPYS TOKCUYHBIX coeanHeHnn. Boga nocne o6paboT-
KW HE TOKCUYHa.

YnaneHune obuero opraHnyeckoro yrnepoga (aHanor XMK) oT HayanbHOW BENUYMHbI
12 mr/n coctasnset 30 % — 35 %, BlKs ot HavansHom BenuunHbl 13 Mr/n — 90 % — 95 %,
npu gosax no deppaty kanusa 4-6 mr/n. Mpu gosax 10-15 mr/n coobwaetcs 06 yaaneHun
XK Hke 10 mr/n.

CnocobeH ahdPeKTUBHO OKUCMATL MUKPO3arpsa3HEHUs, OQHAaKO 3HAYMMOE yaaneHue
(80 70 % no TpuxnosTunery) gocturaertcs npu aose 30 Mr/n n BpemMenn koHTakTa 40 MUH.

CoobwaeTcs Takke 06 yganeHuM KaTUOHOB TOKCUYHbIX METannoB (Kpome xpoma u

MbILLBAKA, & TaKkKe LiHKa) C MOMOLLbH0 (oeppaTos.

MexcpenoBble BO3AENCTBUS

HenocpepncTBeHHbI® — OTCYTCTBYIOT. BbiCOKas aHeproeMkocTb nonyyeHns deppara.

MpumeHUMocTb

Mpepnaraemble Ha PbIHKE annapartbl MMEKT €AVHUYHYIO NPOU3BOAUTENBbHOCTL A0
230 TbIC. M3/CyT 13 pacdeTa fo3bl heppata 2 Mr/n (4ns NUTLEBOM BOAbI), UTO SKBUBANEHTHO

70-100 ThbIC. M> MO CTOYHOI BOAE.
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Takum 06pa3oM, METOA NMPUMEHUM Ha OYMCTHBIX COOPYXKEHMWsIX Noboli NpousBoam-

TENbHOCTW.

DakTopbl, BAMSOLLME HA BO3MOXHOCTL peanusaumm

CToMMOCTb peareHTa Aaxe npv Nnpon3BOACTBE Ha MECTE NMOKa BECbMA BbICOKa — OKO-
no 300 py6./kr (B ueHax 2014 roga). ObpaboTtka CTOYHOW BOAbI f030M 5 Mr/n obonpetca
okono 1,5 py6./M3, YTO CYLLECTBEHHO ANS peLleHUsa TONbKO 3ajaynm aooumctkm no BIKs n

obeszapaxmnBaHus.

Cratyc TexHonormm

b1.
7.1.7 JoouncTka 030HMpPOBaAHMEM

Llens TexHonorunm

[nyBokas ounctka n obes3apakmBaHne CTOYHbLIX BOA.

ObLLee TEXHUYECKOE onucaHue

B cTouHyto Bogy vepes BapboTepbl (MMeroLLME HEODXOAUMYHO XUMNYECKYHO CTOMKOCTL)
MOAAETCHA 030H, MONYYEHHbIN Ha crieymarnbHbIX yCTaHoBKaxX. Tunoeas TeXHONOorMyeckasl cxe-
Ma O30HMPOBaHUS B MakCUManbHOM BapuaHTe MOXET COCTOATb W3 CNEAYHOLLMX OCHOBHbIX
©nokKoB.:

- MOATOTOBKM BO3AyXa, B COCTaB KOTOPOro BXOAST KOMMpPEeccop ANs 3abopa u cxatus
BO3ayxa, PunbTpbl, agcopbepbl, XONOAWMBHUKN U PECUBEPLI ANS OYUCTKW, OCYLLKX BO3AyXa
n ctabunumsayum ero LaeneHus;

- CMHTE3a 030Ha B rasopaspsiiHOM reHepaTope C UCTOYHUKOM 3MEKTPONUTaHMUA U CU-
CTEMOW 0TBOAA BbIAENAIOWENCS TENNOThI,

- CMELLUEHMS 030HO-BO3AYLLUHOW CMecK ¢ obpabaTtbiBaemMon BOAOW N3 CUCTEMbI Nogaumn
N OTBOZa rasoBoW M XMUAKON a3 U CUCTEMbI PasfoXeHUsT HEUCMONb30BaHHOTO 030Ha.

Joouynctka 030HOM MOXET MCMOMb30BaThCs B BUAE O30HOMMOTaLMM, ANS AOMOSHM-
TENBbHOrO yAarneHWs B3BELLEHHbIX BELLECTB, KOrAa KOHTaKTHbIN pe3epByap CHabXeH cucte-
Mon oTBeaeHus obpasytollerics dnoToneHbl. OfHaKo € TOUKM 3PEHNST pacxofa 030Ha B3Be-
LUEeHHble BewecTBa 6onee adhekTMBHO yaansTbs punsTpaumen Ha NpeaLuecTByOWEN CTa-
AW LLOOYNCTKMN.

[losa 030Ha gna AO0UMCTKM/0BE33apakmBaHnsl CTOUHbIX BOL OY€Hb BbICOKa U COCTaB-

nset 5-15 mr/n.
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TexHnyeckme u IKOHOMUYECKME NPEUMYLLLIECTBA NO CPABHEHUIO C YCTOABLUMMUCA
TexHonormammn

YHuBepcansHoe fenctene, manoe Bpems obpabotkm. OTcyTcTBUe noTpebHocTu B pe-

areHTax.

MpeumyulecTBa ANa OKPYKaKLLEN cpeabl

O30HMpPOBaHME LUIMPOKO PacrnpoCcTpaHeHo U ABnsSeTcA addeKTUBHBIM METOAOM OKMUC-
NUTENbHON AECTPYKUMU CReayloLmx BELWeCTB, CoaepKallmMxca B CTOYHbIX BoAax: deHon n
€ro NPon3BOoAHbIE (XNOP-, HATPO-, aMNHO-, anKUNgEHOrbI), NONMAPEHONbI, CAOKHbIE COeanHe-
HUs eHonbHOro xapakTtepa, CMAB (ankunbeHsocynboHaTsl U 4p.), KpacuTenu 1 ap.

Okucnenne CMNAB B CTOYHbIX BOAAX MO3BONSAET CHU3UTL KOHLEHTPaLMN coaepXaLlmnx-
cs B HUX ankunbeHsoncynsgoHaToB 1 ankudgeHonos ao MAK.

Oku1crneHre CNoXHbIX COeAMHEHWUIA 3aBEPLUAETCH YacTUYHOW AEeCTPyKUMENA Monvmak-
pomornekyn ¢ obpa3oBaHWeM (hparMeHTOB C HU3KOMONEKYNApHON Maccol. B cBaan ¢ aTum
npobnemon MoXeT BbITb Hannue B obpaboTaHHOW BoAE OCTaTOYHbIX MPOAYKTOB O30HONM3A,
B pe3ynbTaTe Yero MOXeT yBEeNMUYMBATLCA TOKCUYHOCTL. B NpakTuke ouncTKn NUTLEBOKW BOAbI
nocne NpUMEHEHN 030Ha NCMONb3YHOT COPOLIMOHHYIO JJOOUUCTKY.

Mpun posax, obecneuymMBaroLLMX OKUCIUTEMBHYHO AOOYUCTKY, npoucxoaut rnybokoe
obessapaxnBaHne CTOYHOM BOAbI.

3a BbiMeTOM npobnembl MPOAYKTOB O30HONM3a O30HMpOBaHWE sABnAeTcs Hanbonee
3KOMOrM4YeCKN YUCTbIM METOAOM OKMCNUTENBHOM 06paboTku, NOCKOMBKY MNPYU MCNONb30BaHUA
(MPUroTOBNEHUM) ero He MPUMEHSAIT XUMUYECKUE peareHTbl (kak NnepMaHraHat Kanuvs, xnop

n ,D,p.), KOTOpPbIE NPUBOAAT K TaK Ha3blBAEMOMY BTOPUYHOMY 3arpA3HeHUIO BOAbI.

MexcpenoBble BO3aENCTBUS

BblcokuiA pacxop anekTpoaHeprun. Puck BbIGpPOCa B OKpY»KatoLLyH CPEAY MPOAYKTOB

0O30HOMNMM3a.

[MpumeHnmocTb

Metoz xopoLLo oTpaboTaH Ha NPOM3BOLCTBEHHbIX CTOYHbLIX BOAAX U MUTLEBOW BOAE, B
AOCTyne Gonblloe KOMMYECTBO O30HATOPOB Pa3nMYHON npounssoamTensHOCTU. MoxeT BbiTb

npuMeHeH npu nobom maclutabe.

PakTopbl, BAVUAOLLME Ha BOIMOXHOCTL peannaaumm

Bbicokas cToumocTb 06paboTkn (MPUMEHMTENBHO K AOOYMCTKE CTOYHbLIX BOA) NPensiT-

CTBYET NMPUMEHEHWMIO O30HWPOBaHWSI kak MeToaa obeszapaxusanus. Mpu peanusauum Tpe-
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6oBaHWA no rnybokon AOOYMCTKE [0 KaYecTBa BOAbl BOJOMCTOMHMKOB MUTLEBOIO BOAOCHa0-
XKEHUS (H4eTBEPTUYHAA O4MCTKa) 9BMNSETCH (MO 3apyBekHOMY OMbITY) OAHUM 13 6a30BbIX Me-

TOAOB.

CraTtyc TexHonormm

B1/62
7.1.8 Joounctka Ha meMbGpaHax

Llenb TexHonormuu

Fny60|<oe vAaneHne B3BeLUeHHbIX BeleCTB WU BbICOKOMONEKYNAPHbIX OpraHU4ecknx

coeguHeHnn

ObLee TexHUYeCcKoe onucaHve

OcHoBaHa Ha MponycKaHun BOAbl MOL AaBMEHUEM 4Yepe3 MOonynpoHULAeMy0 MeM-
OpaHy 1 pasgeneHun BoAbl Ha ABa NOToKa: UNbTpaT (OYULLEHHas Boja) U KOHLUEeHTpar
(KOHLLEHTPUPOBaHHbIA pacTBop npumecer). [ns JOOYNCTKM CTOYHbIX BOA UCMONb3YIOTCH Yib-
TpadbunbTpaunoHHble MemMbBpaHbl, koTopble ¢ pasmepoM nop oT 0,01 go 0,1 Mkm ypansioT
KPYMHbIE OpraHn4eckMe Monekynbl (MonekynspHbii Bec 6onbwe 10 000), konnougHble Ya-

CTUUbI, GaKTepvm M BUPYCbI, HE 3aaepXnBasa Npu 3TOM paCTBOpPEHHbIE CONW.

TexHn4YeckmMe 1 IKOHOMUYECKME NPEUMYLLIECTBA NO CPABHEHWIO C YCTOABLUMMUCA

TexHonornamMu
Bbicokas HaaeXHOCTb, KOMMaKTHOCTb.

MpevmyLLiecTBa 4118 OKPYKAIOLLEN Cpelbl

ny6okoe yaaneHuWe B3BELLEHHbIX BELLECTB, BO3MOXHOCTb rnyboKoro yaaneHusa goc-

¢haToB MPU MCMOSBL3OBAHUN PeareHToB

MexcpenoBble BO34ENCTEBUS

OTCyTCTBYIOT, 33 UCKNIOYEHUEM CYLLIECTBEHHOTO 3HEPronoTpeGneHus.

MpumMeHnmocTb

OrpaHnyeHs No NPOU3BOAUTENBHOCTU MPaKTUHECKU OTCYTCTBYIOT, peanbHO npumMe-

HUMOCTb orpaHudeHa 200-300 Tbic. m/cyT.
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DakTopbl, BAMAKLLIME HA BO3MOXHOCTL peanusaumu

B cBA3M C BLICOKOM CTOMMOCTbIO 06paboTkM LienecoobpasHOCTb WCMONb3oBaHUS
onpegenseTca ytunusaunen o6paboTaHHON BOAbl Kak TEXHUYECKOWN C BbICOKUMM TpeboBaHu-

AMK K He NMnGo cBpOCOM HENOCPEACTBEHHO B MCTOUYHUK BOAOCHAOXeHNS.

CTratyc TexHonorum

A2/b1. PeanunsosaHa Ha ogHoM obbekte (OC MCB «KpacHas nonsiHa»), AaHHble o6

3heKTMBHOCTH, a TaKrke O Lienecoobpa3HoCTM NPUMEHEHUST OTCYTCTBYIOT.
7.2 A3BnevyeHue LeHHbIX COCTaBMAIOWMUX CTOYHbLIX BOA,

7.2.1 Kpuctannusauus ¢goccaroB n3 BO3BpaTHbIX NOTOKOB COOPYXKEHUN

obpaboTkmn ocagka

ueﬂb TexHonornm

Ounctka BO3BpPAaTHbIX MOTOKOB OT l'bOC('baTOB, C nony4yeHvem Cbipbda And npounssoa-

cTBa yaobpeHus.

ObLLee TEXHNYECKOE ONUCaHNe

BosBpaTtHbI NOTOK (kak npasuno, dunbtpaT unm dyrart o1 06e3BoXMBaHUA COPOXKEH-
Horo ocapka) obpabaThiBaeTCs B peakTope C NCEBLOOXKIMKEHHBIM COEM necka ¢ aoGasne-
HWeM peareHTa (Conb MarHus). B pesynbtaTte B3aMmogencTens MarHus, ocdaTto n amMmo-
HUIAHOTO a3oTa 00pasyroT HEPacTBOPMMOE BELLECTBO CTPYBUT (MarHMim — aMMOHUIA — doc-
daT). B ycnosusax nceBaoOXMKEHHOrO CNos YacTuLpbl Necka BbICTYNAKT LEHTPaMm Kpuctan-
nm3aumm CTpyBWTa, B pe3ynbTaTe Yero Ha Ux ocHoBe obpasytoTcs rpaHysibl 3TOro BeLecTBa

AnamMeTpomM HeCKOTbKO MUNNNMETPOB.

TexHnyeckmne 1 3KOHOMUYECKME NPENMYLLLECTBA N0 CPABHEHWIO C YCTOABLLMMMCA

TexHonornamMm

MpuHUMNManbHO MHas TEXHOSOMUSI MO CPaBHEHMIO C ocaaeHMeM gocdartoB koary-
NAHTEAMX MpU NOKaneHON OYMCTKE BO3BPAaTHbLIX MOTOKOB. [1py WMCMOMbL30OBAHUM MOCMELHWNX
obpasyroLmincs 0cagok CoOAEPKUT MHOMO Xernesa Unn antoMUHKS, pbixfbii, Nnoxo o6e3so-
xvBaeTcs. CTPYBUT MO OMNWCLIBEEMOM TEXHOMOTUM NPEACTaBNseT cobol NpakTUYeckn roTo-
Boe pochopHO-a30THOE YAODPEHME, HYKAAIOLWEECS NULLL B CYLLKE N (hacoBKe.

OpfHa 13 ABYX TEXHOMOrMI, NO3BONSIOLLMX NOMy4YaTh hocdopHoe YA0OpEHNE 13 CTouY-

HbIX BOA,.
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MpenmyliecTea Ana OKgymarogeﬁ cpeabl

CHwxeHne cbpoca cdocdaToB ¢ oumLieHHOoM Boagon. Pekynepaums LeHHOro (U KoHeu-

HOTO B NpMpoge) BellecTsa.

MexcpeoBble BO3aencTens

MoTpebneHne marHneBoro peareHTa (kak npasuno, 6uwodut, Ao6biBaeMbIN Ha HEKO-
TOpbIX coneHbix o3epax). OaHako NOTPEGHOCTE B HEM HE CMULLKOM BbICOKA (COOTHOLLEHUE
marHus K docgopy — He Gonee 1:1).

CyLuecTBEHHbIE 3aTpaThl 3NEKTPO3IHEPrUN Ha NOAAEP)KaHUE B3BELLIEHHOrO CROS.

MpumeHnmocTb

MpvmeHuTenbHo k FCB — Tonbko Ha BO3BpaTHbIX NOTOKax OT ob6e3BoxuBaHUs copo-

XXeHHOro ocagka.

PakTopbl, BAKSAKLLME HA BOSMOXHOCTbL peanusaumm

OkoHOMUYECKN adhdpeKTMBEH, HauYMHasa C BbICOKUX KOHLEHTpauun docdopa docda-
ToB B pumnbTpate (o1 50-70 mr/n, nydwe ot 100 mr/n). TakMe KOHLUEeHTpaumm COOTBETCTBYIOT
cOpaxuBaHWio NPeaBapuUTENbHO CTYLLEHHOTO M3OLITOYHOrO akTMBHOMO Mna w3 npolecca ¢

OuvoynaneHvem docdopa.

CTraTtyc TexHonormm

B1.

7.3 CHATHe orpaHnveHnin no npumeHenmio HAT B page
HeGnaronpuATHbIX CUTyaumumn

7.3.1 JeHuTpupmkaums HUTPATHOroO asoTa ¢ Ao6aBneHnem cybcTpara

Llenb TexHomnormu

PeanunsoeaTb yaaneHne asota Npu HepocTaTouHOM cooTHoweHun BIK/asoT B oun-
LWaemor Boae. Takke — CHWKEHUE KOHLEHTPaLMM a30Ta HUTPUTOB Ha CTaaum A 004UCTKN.

ObLiee TexHMYeckoe onucaHme

B 6uopeakTop, B KOTOPOM peanun3oBaH NPOoLECC HATPU- U AeHUTpudmKaLmm, nofaeT-
CA [OMONHUTENBHBIA opraHuyeckui cybetpar. 3a pyGexom Ncnonb3yTes 3TaHOM, MeTaHor,
YKCyCHas Kucrota.

MoxeT ncnonb3oBaTbCs Kak Ha cTagum Buonornyeckomn OYNCTKU, TaK N LOOHUCTKN.
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TexHonormnyeckas 3 EKTUBHOCTb

Mo3songeT yaanate coeguHeHus asota ¢ addekTneHOCTLHIO A0 90 % (nNpu Heobxoan-
MOCTU — 1 Bbile). lpouecc 6MonNorMyYeckoro yaaneHns asota no3sonaeT nony4yarb ocTa-
TOYHbIA OBLLMIA 30T NPEMMYLLIECTBEHHO B HAUMEHEE TOKCUYHOWN (hOpME a3oTaHUTPaToB, MU-

HUMU3NPYS COAEPXaHNe aMMOHUNHON U HATPUTHON popMm.
MpumMeHumocTb
Ha coopyxeHusax ntoboro mactaba

dakTopbl, BAVAOLWME Ha BO3SMOXHOCTb peannsaumnm

Wcnonb3oBaHne [OMNONHUTENBHOTO OPraHWYecKoro cybcTpara OueHb 3HaYUTENbHO
YBENUUMBAET SKCMIyaTauMoHHble 3aTpaThl. KpoMe Toro, oHO hopMUpyeT CyLLecTBEeHHbIE No-
TeHLmarbHbLIE PUCKU 4NS 300P0OBbA NepcoHana:

- METaHOM — CMepTefbHbIN A4,

- 3TaHONM — ONacHOCTb XWULUEHWN W ynoTpeGneHus nepcoHanoM, B pesynbrare —
HapyLLleHue paboTbl NepcoHana, TAKerble OTPaBeHus;

- YKCyCHasa Kncnorta — onacHoe xmMmun4eckoe BeLLeCTBO.

CraTtyc TexHonorum

b1.

7.3.2 Memb6paHHOe unopasgeneHue

u.e]'lb TexHonormm

ObecneunTtb rnybokyto U HagexHyto odnctky FCB B yCrnoBuMsix 04eHb Marnoi nnowasm
nof OC u peskux konebaHui coctaBa NOCTYNaOLWMX CTOYHbIX BOA. MonyunTs OYMLEHHYHO

BOZY, ONTUMANbHYH ANS UCMOMB30BaHNSA B KAYECTBE TEXHUYECKON M MOMMUBHOM.

TexHuyeckoe onucaHme

MemBpaHHble NNOOTASNNTENM UCMONB3YIOT KaK COOPYXEHUSI UINOPa3AeneHns npu pa-
BoTe c aspoTeHkamu.

MpeacraBnsaoT cobon mogynu ¢ yneTpaduibTpaLmMoHHeIMU MeMBpaHamu, Yepes KO-
TOpble OTOUNBLTPOBLIBASTCA OT YaCTUYEK Mna OYMLLEeHHas BOAA.

Mo Tuny ouneTpaumm MemOpaHHbIe NNoOTAENUTENN NOLPAa3LENAOTCS Ha BakyyMHble
1 HanopHbie. o TMiy ncnone3yembix MembpaH BakyyMHble CUCTEMbI MOAPA3AENsAOTCA Ha

NMOMOBOSOKHUCTLIE U NnacTuHYyatele. MembpaHbl cobupatotest B MOAYNU Taknm 0Bpasom, YTo
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WX BHYTPEHHSIS MOMOCTb, B KOTOPYHO (PUINBTPYETCA OYULLEHHas BOAA, rEPMETUYHO COEAUHSI-
€TCsi C OTBOAALLMMUN KOTNEKTOPAMM.

MembpaHHoe unopasgeneHve pabotaet yuknamu. Mocne umkna dwunsTpayum cne-
AYIOT NPOLEAypbl, NPUBOASALLME K OYMCTKE MOp B MeMBpaHax. ITo MoxeT ObiTb npekpalle-
HWe mojayn Bakyyma B MOAynb, oBpaTHbIA MMNyNbC OYMLLEHHOW BoAbl MK Bo3ayxa. [log
MeMBpaHHbIM MOAYMNEM MOCTOSHHO paboTaeT MollHas aspaums, obecneudmsarolas obays
membpaH. Nepuognyeckn membpaHHble MOAYNM NOABEPrarTCad XUMUYECKON NMPOMbIBKE OT
BO3HUKAIOLLMX BUOMOrMYECKUX U XUMUYECKUX OTIOKEHUN.

OtpeneHHbIN Ha MemBpaHax BO3BPaTHbIV 1T HanpaBnseTcs 06paTHO B aspOTEHK.

YcraHoBkM MemBpaHHOro wnopasgeneHus, paboTtarowme BMECTe € a3poTeHKamu,
NPaKTUYECKU COCTaBMSAT LEMOCTHYO WHXEHEPHYIO CMCTEMY, Ha3bIBAEMYH0 MeMOpaHHbIM
Buopeaktopom (MBP). XOTA npuHUMNManbHbIX U3MEHEHUA B TEXHOMOrUM Guonornyveckomn
OYNCTKM MPUMEHEHUS MeMBPaHHOro nnopasgeneHns He BHOCUT. B Hebonblumx ycTaHoBKax
unopasgenutenb MoxeT ObITb NOMEeLLeH HenocpeaCTBEHHO B a3poTeHk. CBOMCTBa akTUBHO-
ro vna, opMmpytoLMecs B aspoTeHKe, He OKaablBaloT NPUHUMNMANBLHOMO BNUSHUA Ha 3d-
PeKTUBHOCTL paboTbl MEMBPaHHOTO UNopasaeneHns.

TexHonornyeckasa ahPeKTUBHOCTb

Bbicokasn apdekTUBHOCTL OTASNEHNA UNa, NPaKTUYECKN BHE 3aBUCUMOCTU OT €ro ce-
AVMEHTaLMOHHbBIX CBONCTB, No3BONseT obecneunTb Bnnskoe k HyneBoMy copepxaHvne B3Be-
C1 (Ha npakTuke oBbIYHO ykasbiBaeTCca — MeHee 3 mr/n). MNockonbKy B3BECH aKTUBHOIO una
(6ronneHkn) Takke xapaktepusyetcs BIMKs u copepxut obuii asot n docdop, To pabota
MeMBpaHHOro MNopasaenuTens OKasbiBaeT CyLLECTBEHHOE BO3LENCTBNE N HA 3TW nokasare-
.

Mpn Hapnexallen MexaHN4eCcKkon NPOYHOCTU MemMBpaH onpeaenslT OYeHb BbICOKYHO
HafeXHOCTb M 3PdPEKTMBHOCTL BCEN CTaANM BUONOrMYECKON OYNCTKN NPAKTUHECKUN B NHOObIX
3KCMNyaTaUMOHHBIX CUTYaLMSX, CBA3AHHbIX C 3anmnoBbIMW cOpOCamMn 3arpsisHEHUN, yXyaLle-

HWEeM CBOMCTB MNa U T. 4.

MexcpenoBble Bo3aeNCTBUS

DOPMMPYIOT CYLLLECTBEHHOE YBENUYEHWE NOTPEONEHNS SNEKTPOSHEPTAN MO ABYM Mpu-
YmHaMm:

- OTKayka BCEro pacxoga OYMLLAeMOn BOAbl BakyyM-Hacocamu (nvbo nogada unosow
CMECM B HamnopHble Mogymu);

- pacxop Bo3gyxa Ha 06ayB MeMBpaH.
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|_|0Tpe6J'IF|POT HEeKOTOpOe KONMM4yecCTBO peareHToB 4nd XUMUYECKON NPOMbIBKX, OAHAKO
NX MaCCOBbIV pacxol HeBEMUK.

Memb6paHHble MNopa3aenMTenu He OKasblBatoT CaMOCTOSITENbHOTO BO3AEWCTBUS Ha
obpasoBaHne TBepAbIx oTxofoB. OfHaKo Ha WX MOBEPXHOCTWM 4acTO CKannvMBaeTCA Bbipa-
JKEHHbIN CINOW MeHbl aKkTMBHOMO mna. Kak npaBuno, AaHHyto NeHy racat ¢ NOMOLLBO NeHora-

CSLLMX peareHToB.

[MTpMeHnMOCTb

MoNHOCTBIO YHMBEPCArnbHOEe COOPYXEHWE, Kak AN KOMMyHarbHbIX, Tak U Ans Mpo-
MbILLSIEHHBIX OYMCTHBIX COOPYXEHUA, B AMarasoHe MPOW3BOAWUTENBHOCTU OT HECKOMBKMX

M/CYT [10 HECKOMbKUX COTEH ThiCAY M/CyT.

PaKTopbl, BAVAOLLME Ha BO3SMOXHOCTL peannaaumn

Becbma cnoxHoe obopyaoBaHue, paboTatowee ToNbKo NPy YCNOBMKU NOMHOM aBToMa-
Tn3aumn. ObenyxmBaHne TpebyeT BbICOKOKBaANMPUUMPOBAHHOIMO OGCnyXmBarowero nepco-
Hana. B cnyyae 4acTbix HapyLlweHuin pernameHTa akcnnyartauum membpaHsl MoryT 6biTe BbI-
BefeHbl N3 CTPoS.

O6nafatoT 3HaUMTENBLHON CTOMMOCTBLIO Mpwu nNpuobpeteHun. TpebyoT Gonblumnx Ao-
MONMHWTENBHBIX SKCMITyaTaLMOHHBIX 3aTpaT, Kak NOCTOAHHLIX — Ha 3NEKTPOSHEpPruio 1 pea-
reHTbI, TaK M Nepnogmieckmx (0CO6EeHHO BbICOKMX) — Ha 3amMeHy MembpaH.

MBEP nosBonatoT Ha 04HON CTaaMu NpoLEecca OUNCTKN AOOUTBECA TeX Xe pesynbTaTos,
yto 1 rnybokas BuonorMyeckasi oUMCTKa C AOOUUCTKOM. [laHHbIe NO CONOCTaBNEHWUIO CTOUMO-
CTW BNafeHVs AN ABYX TEXHOMOIMIA B POCCUICKMX YCIOBUSIX Y TEXHUYECKON pabouelt rpyn-
Mbl OTCYTCTBYIOT.

3a cueT yBenuueHus 403bl Una no3sosisiioT YMEHbLUUTE 0OBbEeM U Nowagb aspoTeH-
KoB B 2—4 pasa, 06beM COOPY>KEHWUIN UIOPa3fEeneHni — He MeHee, YeM B 2 pasa. Takum 06-
pa3oM, Mnowagas BCEA CMCTEMBbI BGMONOMMYECKON OYMCTKM MOXET ObiTb COKpalleHa B 2-
3 pasa, a 06beM — B 3—4 pa3a no CpaBHEHMUIO C UCMONb30BaHUEM BTOPUYHbLIX OTCTONHUKOB.

[pyroe cepbesHoe NPevMyLLECTBO — Mano4yBCTBUTESbHbI K 3annoBbiM cbpocam B
cocTaBe NoCTYNaloLWMX CTOUHbIX BOJ, TaK Kak BbIHOC MIa U3 COOPYXEHUSA HEBO3MOXEH.

MocnepHve aBa dakTopa nossongeT paccmarpueate MBP kak nepcnekTuBHyo Tex-
HOMOrNKO MpeXae BCero Ans NpUMEHeHUs! Ha OYeHb CTeCHEHHbIX nnowaakax OC, a Takke B

YCMOBMSIX MPMEMa Ha HUX BOMbLLION 40NN CTOYHBIX BOA OT NMPOM3BOACTBEHHBIX MPEANPUSATUIA.

CTraTtyc TexHonorum

A2/B1/B2.
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7.4 PaclumpeHue BO3MOXHOCTU NOMyYeHUs1 BTOPUYHOM NPOAYKLIUK
u3 ocagka r'CB

7.4.1 Aapo6Has TepmodunbLHan aBTOTepPMUUHas CTabunusaLms Xnakux

ocankoB

ObLee TEXHUYECKOE OMNUCcaHMe

Mo BuonorMyeckM OCHOBaM MPOLIECC HE OTNNYAETCA OT 0BbIMHON aspobHon cTabu-
n1M3aumm, ofHaKo OCYLLECTBAETCH APYTMMU rpynnaMn aspobHbIX reTepoTpodHbIX MUKPOOP-
raHM3amoB — TepMOpUNbHBLIMA. 0 KOHCTPYKTUBHOMY OOPMIEHNI0 U 3¢hEeKTMBHOCTN OT-
Nnuna NpoLiecca BECbMa CyLLECTBEHHbI.

Ob6pabarbiBaeMbIl 0Calok NOAAETCA B aspupyemble (Kak NpaBuo, ¢ NOJAYEn oxaro-
ro BO3flyxa B MEXaHWYECKUE AUCTEPraTopbl) 3aKpbITble PeaKTopbl, B KOTOPbLIX NMPOUCXOAUT
aspobHbIA  npouecc BUONOrMYECKOr0 OKUCNEHUA OPraHU4ecKoro BelwecTBa 0CafKoB.
B npovecce OKUCNEHUsI KOHLIEHTPUPOBaHHbBIX 0CaAKOB (M36bITOYHBIA aKTUBHBIA UM NMOATNEXUT
npeABapuUTENbHOMY CTyLLEHUIO, OMTUMArIbHasA KOHLUEHTPaUMs NoAaBaeMon CMeCcu ocaaka —
45-60 r CB/n) Bbigensaowasncsa TennoTa HarpesaeT TeNION30NUPOBaHHbIN PeakTop A0 TeEM-
nepartyp TepModunsHoro npotecca — cbiwe 50 °C (aHanormyHo nNpoueccy KOMMNocTMpoBa-
HNS 06e3BOXEHHbIX 0CaaKkoB). Takve ycrnoBMsA NO3BOMAT HE TONMbKO B HECKOMBKO pas yCcKo-
pUTL NPOBEAEHUE MpoLecca Mo CpaBHEHWIO ¢ 0Obl4HOW adpobHol cTabunusaumein, Ho 1 §o
1,5-1,8 pa3a noebIcKTL MYOMHY pacnaga opraHM4YecKoro BeLecTsa ocaaka.

Brarogaps pesynbtatam npouecca n Cxoxemy KOHCTPYKTUBHOMY OOPMMEHUIO faH-
HbIA METOJ 4acTO HasblBalT aspobHbIM TEPMOPUNIBHBIM @BTOTEPMUYHBIM COPaXMBaHNEM
(xoTAa npoLecc ¢ BUOXUMNYECKON TOYKW 3pEHNS COPaXMBAHMEM HE ABNAETCS).

TexHonoruyeckas shheKTUBHOCTD

Pacnag OB go 50 % — 60 %. MeToz oBecneunBaeT nobyto Tpebyemyto Ans MOYBEH-
HOW yTUnM3auum creneHb obess3apaxmnBaHna 0CafKoB.

TepModuneHas aspobHas crtabunusaums — Haubonee 3Heproemkui npouecc, Tpe-
ByeT HamMbonee BLICOKOrO Pacxopa 3reKTPOSHeprn. JTo OOBACHAETCH MOHWKEHHON adh-
hEKTUBHOCTLIO PacTBOPEHNST KUCIIOPOAA BO3AyXa (HN3KOe 3Ha4YeHWe Tak Ha3biBaeMOro anb-

ha-pakropa). IHeprosaTpatbl He MOryT ObITb PEKYNEpUpPOBaHSI.

MexcpefoBble BO3LENCTBUS

AHamorM4YHbI Knaccmyeckon aspobHom crabunmnsaumm.
Kak npaBuno, OTXOASAWMIA BO3AYX N3 CTabunmu3aTopoB TPebyeT OUMCTKM OT 3arps3Hs-

FOLLIMX BELLECTB, @ B XOMI0AHOe BPEeMs — TaKkKe 1 OXNaKAEeHUS C KanneynasnmsaHueM.
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Beiaenstowmecs npy pacnage asot 1 pochop NepexoasT B XUaKyo dasy (B OBy
Boay). BolaeneHue B xuakyto asy asoTta He npesbiwaeT 15 % OT BXOAALWEN Harpy3ku Ha
OUMCTHBIE coopyxeHus, docdopa — 10 % — 15 %.

MpumMeHumocTb

TexHn4Yeckn MeToa NPUMEHUM ANS COOPYXeHW niobor npoussoauTensHoctn. Metop
JOCTaTo4HO KOMNakTeH. TpebyeT Mcnomnb3oBaHWa cneumarnbHbIX peakTopoB, CUCTEM aspa-
Ly 1 CUCTEMbI aBTOMartusauum npotecca.

DakTopbl, BAMAIOLLME HA BOSMOXHOCTb peanusauum

CoopyxeHust 6esonacHbl B aKCnyaTaumu.

MeTtoa yBenuuuBaeT 3aTpatbl Ha JMNEKTPOSHEPIUIO HAa OYUCTHBIX COOPYXEHWUSX
He meHee 4yeM Ha 30 % — 50 % (Gonbluee 3HauYeHUe — AN COBMECTHOW cTabunusaumm
ocagka NepBUYHbIX OTCTOMHMKOB U una).

O6paboTaHHbIi METOAOM a3pOOHOro TEPMOUIILHOIO COpaXxnBaHNa o0cagok obnaga-
T HaunyylwvmMn BOAOOTAALWMMM CBOMCTBaMU, a TakKe OMTUManeH ANsS UCNonb3oBaHUA
(nocne obe3BoxmnBaHMsA) B kKadecTee yaobpeHua ans nmobbix Lenen n kynbTyp (Npu cobnro-

AEeHUN TpeBoBaHUA N0 COAEPKAHUIO TOKCUYHBIX BELLECTR).

CTrartyc TexHonorum

B1.
7.4.2 BepmukomnocTupoBaHue ocaaka

Llens TexHonorum
Mony4yeHre 13 0CaLKOB BbICOKOKAYECTBEHHOMO yA0BpeHmMs

O0LLEee TEXHUYECKOE ONUCaHNE

Ob6e3BOXEHHbIE 0Ccagku (Nyylle — npeaBapuUTenbHO NoLBEPrHyThie aspobHOM cTabu-
nm3aummn) oBaBnSIOTCSA B KAYeCTBE NUTaHUS K BiomMacce KpacHbIX KanMOPHUNCKUX YepBeN,
KynbTMBMPYEMON B npoLiecce. YepBy noepatoT BELLECTBO ocajka, Bblaenss ouoynobpeHue.
[Mpouecc ocylWecTBNAETCA B TOHKOCMOWHBIX NOAAOHaX, nonynepuogndeckn. Mo okoH4YaHum
npouecca 4Yepsn BHOBb OTAENAOTCA OT OGpaﬁOTaHHOFO ocaaka 1N NCnonb3yrTCHd B crieiyto-

Lem uykne.
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TexHuyeckme 1 aKoHoMU4eckue npevMyLllecTsa No cpaBHEHWO C YCTOABLUMMUCA
TexHonormsamm

Mony4yeHre 0cobo BbICOKOKAYECTBEHHOTO YA00peHUsi, KoTopoe MOXeT BbiTb peanu3o-

BaHO C nony4vyeHnem goxona.

MpenmyLLiecTBa NS OKPYXKaroLLEW cpefbl

BoBneveHe opraHn4eckoro BelecTBa ocagka B kpyroobopot B npupoge. Cokpatte-

H1E MPUMEHEHUA MUHepanbHbIX YA0OPEHWIA.

MexcpenoBble BO3ENCTBUSA

MpakTnyeckn OTCYTCTBYIOT.

[TpumMeHnMocTb

Ha coopyxeHusix HeGonbLuol npounssoguTensHocTU. Macwtabbl NpuMeHeHNs Takke

OMpPeaenstTCA PbIHKOM CObITa BEPMUKOMMOCTA.

PakTopbl, BANAOLLME HA BOSMOXHOCTb peanvsaumnu

TexHonorna TpebyeT pyyHOro Tpyaa, OTBETCTBEHHOrO KOHTPOSMS 3a NPOLEeccoM, 3Ha-
YUTENbHBIX MAOWAAen 34aHniA, rae oHa peanuayetcsl. XapakTepusyeTcsl BbICOKON MaTepua-

FIOEMKOCTbLHO (CTENNaxm, NOAAOHbI).

CTraTtyc TexHonorum

A2.
7.4.3 MNuponutnueckas rasmcdukauma ocagka

|=|‘eJ'Ib TexHonormm

YMeHbLleHMe o0bema ocagaka C nony4YeHMeM U3 Hero roprovero rasa c nocne,qyrou.;eﬁ

yTUNn3aumein ero ans BolpaboTKM 3MEKTPOSHEPTUM.

OfbLLee TEXHUYECKOE onncaHne

0O6e3BOXEHHLIN U BbICYLLEHHbI OCaf0K HarpeBaeTCs B 3aMKHyTOM obbeme, B pe-
3ynbTate Yero NPOMCXOAWT MPOLECC NUPONV3a, BblAENAETCA NUPONUTUYECKU ras (Cmecb
NeTy4nx opraHuyeckux BeLlecTB) U obpasyeTcst KOKC. Ha BTOpo# ctaaumu npouecca npowvc-
XOLWT YaCTUYHOE CXUraHme Kokca (C orpaHuyeHHbIM LOCTYNOM KUCRopoAaa), B pesynbrare
Yero BbIENAeTCA CMHTEe3-ra3 (CMecb BOA0pOAa W OKMCK yrnepoaa). CMech MMPOMTUHECKOro
rasa u CUHTe3-ras UCMonb3ylTCa B kadecTee Tonnmea. B pesynsTtarte npouecca obpasyetcs

30/1bHO-YroNbHbIA OCTaTOK.
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TexHuyeckmne n SKOHOMUYECKME MPEUMYLLIECTBA NO CPABHEHWIO C YCTOABLIMMUCS
TexHonornamMm

Bbicokasa cTeneHb KOHBEPCUM OpraHN4ecKoro BellecTBa ocagka B NONesHyo SHepPrmo

NPy MMHMMarnbsHOM 06beMe rasoBbIxX BbIOPOCOB.

MpevmyLLiecTBa ANA OKPYXKAOLLEN cpefibl

MuHMManbHbIN 06beM rasoBbIX BbIGPOCOB.

MexcpenoBble BO3gENCTBUS

3a cYyeT MHOrokpaTHoO MeHbLuero o6bema BbIGPOCOB 1 MHON A3POAMHEMUKN peakTopa

3HauvYnTeNIbHO MeHbLUe BblspOC NbiNeBUAHbLIX YacTUL, NO CpaBHEHNIO CO CXUraHNeM.
[TpMeHnMOCTb
CpenHue n KpynHble YCTaHOBKM.

PakTopbl, BAUAOLLME HA BOSMOXHOCTb peanniaumm

TpebyeTca npeaBapuTensHas cylika ocagka. CuHTe3-ras TOKCUYEH U B3pbIBOOMACEH
(o4HaKo NPUMEHANCH B Ka4ecTBe TONNMBA ANs ra3oBblX hoHapen ¢ Hadana XIX seka). Mpo-

Lecc nMposn3a TeepablX TONNMB BECbMa XOPOLLO U3BECTEH.

CTraTtyc TexHonormm

A3/B2.

7.4.4 OcTeknoBaHue ocagka

Llenb TexHonorum

Tepmuyeckasa nepepaboTka ocagka C NofyveHeM U3 MUHEePanbHON YacT TOBapHOro
3KOMOMMYECKM U CaHUTapHO 6e30MacHoro Marepuana, KOTopbii MOXET WCMONb3OBaTbCS B

CcTpouTenbCTBe U NPOU3BOACTBE.

OfbLLee TEXHNYECKOE onncaH1e

MpeaBapuTensHO 06e3BOXEHHBIA U TNyOOKOBLICYLLEHHBIN OCaA0K CKUraeTca C noga-
Yer Bo3gyxa (MpeanoYTUTENbHO 000oralleHHOro KUCNopoaAoM) B TOMKE, NMO3BONSAOLWEN AOCTU-
rate Temnepatypbl 1100 °C — 1200 °C, npu KOTOpOW MUHEpanbHas YacTb Ocagka pacnnas-
naetcd. Pacnnae 0TBOAWTCS BHU3 TOMKM M NONagaeT B 30HY OCTbIBAHWUS, (DOPMUPYS CTEKITO-
nopgobHble YacTuupl 3agaHHON hopMbl U cBoMCTB. OTxoAsWME rasbl OXNaXKAaTCs, B TOM
Yucne B cnucremax pekynepauvmm n nonyvyeHna sHeprim, n nocne OYnCTKu Bbl6paCbIBa|-OTCF| B

aTtmocaepy.
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TexHuueckme 1 3KOHOMUYECKUE MPEMMYLLIECTBA MO CPABHEHWIO C YCTOABLUMMUCS

TexHonormamum

MonyyeHue M3 MMHeparnbHOW YacTh 0cafka BMECTO OTX0Aa (30Mbl) TOBAPHOro NpoAyk-
Ta.

CyLLecTBEHHOE COKpalleHMe Macchl BbIOPOCOB 3arpasHALWMX BEWECTB B aTMocde-
py. WckntoueHre BbIOpOCca OpraHNYeckux COeANHEHUN (ANOKCUHDI, dypaHbl) NO NpUUMHE No-

BbILLEHHOW TEMMEPATYPbI CKUraHUsI.
MpumeHumocTb
Ha OC HauvHas ¢ kpynHeawmx.

DakTopbl, BAMAIOLLME HA BO3MOXHOCTL peanusaumm

HeobxoaMMocTb MpeABapuTENBHOM CyLLIKM Ocajka, a Takke oboraleHus Bosgyxa
kucrnopogom. PaGoTta ¢ MUHepansHbLIMU pacnnasaMu. Bbicokas CTOMMOCTL 060pyAOBaHUS.

HeobxoamMMocTb kBanupmumpoBaHHOro nepcoHana.

Crartyc TexHonornm

AS.
7.4.5 Mony4yeHue XNOKOro TonMBa U3 ocagka

|=|,eJ'[I: TexHonormm

MornyyeHne M3 ocagka KOMMepYeckoro HedTenogobHoro npoaykTa. Tak HasbiBaembIi

npouecc «HedTb U3 ocagkay.

O0LLee TEXHNYECKOE ONUCaHNE

O6e3BOXEHHbIN BbICYLLEHHBIN 0CaAoK noasepraeTcsa nuponudy. bnarogaps cneum-
ansHo NofobpaHHOMYy AABMNEHUIO U UCMOMb30BAHUIO KaTanM3aTopoB NMPOVCXOAUT OXIDKEeHNe
OpraHM4eckoro BeLlecTBa C NonyyveHVeM HedTenogobHoro npoaykra. TBepAabli ocTaTok

NOANEXUT 3aXOPOHEHNIO MO0 MOXKET ObITb COXCKEH.

TexHuyeckne n SKOHOMUYECKME MPEVUMYLLIECTBA MO CPABHEHWIO C YCTOABLUMMWCH

TexHonormamMm

Bricokas addeKkTMBHOCTL NpeoBpasoBaHns OpraHMYeCcKoro BelLecTsa ocazka B 3Hep-
roHocuTens. MNony4yaemoe xunakoe TONNMBO MOXET YTUNM3NPOBAaTLCA 3a NpeaenamMm o4ncT-
HbIX COOPYXEHWN.

MuHuManbHble Bbl6pOCbI OTXOA4ALLUX ra3os.
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MNpuMeHnMocTb
Ha OC HaumHas ¢ kpynHenLwmX.

¢aKTOQbI BAVAOLLIME HA BOSMOXHOCTb peann3aunn

CoCTaB nony4yaemMoro XuAkoro TOMMNvBa LOSPKEH YAOBMETBOpsATL TpeboBaHusam Ans
NCMOSIb30BaHWSA B KAYECTBE MOTOPHOTO NGO KoTernbHOro Tonnuea. CroxHoe oBopyaoBaHie,

NoTeHLUMasnsHO OnacHbI NPOM3BOACTBEHHBIN NpoLecc, 6nmakuin K HedTenepepaboTke.

Crartyc TexHonormm
A3.

7.4.6 Cynepkputnueckoe xuakodasHoe okucrneHue

uel’lb TexHonornm

3HaAUMTENBHO COKPaTUTL OOLEM 0CaAKa, He UCMOMb3Yst CKUraHNe, C LENb0 MUHUMK-

3auvn BO3AENCTBUA Ha aTMOCHEPHBIA BO3AYX.

Obulee TEXHUYECKOE ONMUCAHNE

[pyrve HasBaHMA MeTofa — rMAPOTEPMAnbHOE OKUCTNIEHWE, KMOKPOE» CXUMaHWe.

my6okocryLLeHHbIN 0CafloK HarpeBaeTCs B peakTope CBEPX Tak Ha3biBaeMOoW KpUTU-
yeckon Touku (374 °C), n, Npu COOTBETCTBYHOLLEM aABMNEHUUM NOABEPraeTCa XMMUYECKOMY
OKUCMEHWNIO KNCIMOPOAOM, MojaBaeMoMy komrpeccopoM. OcTaslueecs TpyAHOOKUCNAEMOe
BELLECTBO MOXeT BbITb MCMONbL30BaHO Kak YAOOpeHWe BbICLUEro Kracca (knacc A no 3apy-

BexHon TepMuHOnoriL).

TexHuyeckune 1 SKOHOMMYECKME NPEUMYLLIECTBA MO CPABHEHMIO C YCTOABLUMMMWCA

TexHonormamMm

OdbdbekT cokpalleHns obbema obpaboTaHHoro ocagka 630K K JOCTUraeMoMy MyTem
CXKUraHVs, 0fHaKo BpeHble BbIOpOChI B aTMOCKHEPY NPaKTUHECKM OTCYTCTBYHOT.

OtcyTctBrEe BpeaHbIx BbIGPOCOB B atMocdepy. nMyGokoe OKUCNEHNe OpraHUYecKnX
BELLECTB B OCaakKe.

MpumeHumocTb

OC I'CB, HauuHasi ¢ KpymHbIX.
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¢’aKTOQbI BINNAOLLINE Ha BOSMOXHOCTbL peanu3awinn

Bbicokas cTreneHb NoTeHUmanbHOM onacHOCTH Npu paboTe co CBEPXBLICOKMMM JaBrie-
HUAMMW, BbICOKON TeMnepaTypon, TEXHUYECKUM KncnopoaoM. Beicokaa ctoumocTb kak obopy-

A0BaHWu4A, TakK U aKcnnyaTaunoHHbIX 3atpart.

Crartyc TexHonorum

A3.

7.5 NonyyeHune akonornyeckoro apgekra, He yctynarowero HAOT,
Npu CyLWEeCTBEHHO MeHbLUUX 3aTpaTax

7.5.1 YpaneHue a3ora yepes HUTPUT

ueﬂb TexHonorum

CokpalleHre sHepronoTpesneHns NPoLECca OUYUCTKM CTOYHbIX BOA, YBENTUHYEHME BO3-
MOXXHOCTEW ANS aHeproreHepaumn. PaclumperHne BO3MOXHOCTU NPUMEHEHWST G1onormiecko-

ro ypaneHma asora.

ObLLee TeXHNYECKoe onnucaHmne

OTnnyrMem oT HUTPU- U JeHUTPUUKaLMK B JaHHOM MpOoLiecce SBMSIETCA NpoBeAeHNe
HUTPUMDMKALMN A0 HUTPUT-UOHA U AEHUTPUDMKaLMM HATPUTA O aTMOCKHEPHOro asoTa.

Mpouecc TpeGyeT ToHKOro ynpaeneHus aspauyei no pH npovecca.

TexHnyeckmne 1 3KOHOMUYECKME NPEMMYLLIECTBA MO CPEBHEHWIO C YCTOABLLMMUCA

TexHonormamMm

[o 50 % cHwkaeTcs noTpebHOCTL B KMCnopode Ha yaaneHwe asota (U, COoTBeT-
CTBEHHO, CHWKaeTCsi dHepronoTpebreHne), yBenmM4MBaoTCa BOSMOXHOCTU AJ1A 3HEproreHe-

paumun.

MexcpenoBble BO34ENCTBUS

AHanornyHel BMONOrMYECKON OYMCTKE C yaaneHneMm asota. MeHblune 3atpartbl 3nek-

TPO3HEpruu.

[MpumeHumocTb

B no6om maciutabe.
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DakTopbl, BAMAIOLLME HA BO3MOXHOCTbL peannsaunm

HeonTumanbHOe COOTHOLLEHWE yrnepoaa 1 a3oTa B CTOYHbIX BOAAX, a TaKe Hanpas-
NEHHOCTb Ha 3HEProreHepauUmio Ha OUYMCTHBIX COOPYXKEHUSIX CNOCOBCTBYIOT UHTEPECY K AaH-
HOW TEXHOMNOTUN.

HeobxoauMbl BbICOKOKBanNUUUMpPOBaHHbIA nNepcoHan n addekTMBHas cuctema as-

TOMaTU3aLMN.

Crartyc TexHonorum

B1.
7.5.2 N'pynna TexXHOsI0rMm ¢ yny4weHHOn HuTpudukaumen

Hel‘lb TexHonormm

MpusBaHa cokpaTuTb Bpemsi 06paboTkK CTOYHLIX BOA B mpoueccax Guonormveckoro
yaaneHus asota u gocdopa, NMMUTUPYEMOE B HacTosiLLee BpeMs HEOOXOAUMOCTLIO NOA-
LepxaHus BospacTta una, obecrneuvBaloLLero ycronumeyo HutTpudgukaguio. B ocobeHHocTn

3TO NPOSABNAETCA B XON104HOE BpeMS roga npu CHWKeHnM TeMmnepaTypbl CTOHYHbIX BOA.

O0LLEee TEXHNYECKOE ONUCaHNe

PasBrBaeTcs Uenbi psa TEXHONOMMYECKNX PELLEHUNA C YNYULWEHHON HUTpUdnkaumnen
(Tak HasbiBaemas BroayrmeHTaums). Ix MOXHO pasgenvts Ha ABE OCHOBHbIE rpynnbi:

A. HapyxHoe ynydlleHne H1Tpudmkadmm.

K aToli rpynne, B CBOK 04Yepeb, OTHOCATCA CrefyHoLLMe OCHOBHBLIErPYMMb!:

- KOMBUHUPOBaHWE B3BELLUEHHOW WU NMPUKPENNEHHOW MUKPOdnopbl (MpY KOTOPOM Mpu-
MEpHO MOMoBUHa CTOYHOW BOAbI MOAAETCH Ha KanernbHbI BuoduneTp, a obpaboTaHHas Bo-
fa oTTyAa, cogepxalias buonneHky, nofaetcs B 0Obl4YHbIE a9POTEHKN);

- BbipalLMBaHMe HUTPUPUKATOPOB Ha BO3BPATHBIX MOTOKax OT 06paboTkn COPOXKEHHO-
ro ocagka ¢ nogaden ob6paboTaHHON XUAKOCTM NNBO M3OLITOYHOrO akTMBHOMO UNa B aspo-
TeHKN. penMyLLecTBO B 3TUX TEXHOMOMNAX AAET BO3MOXHOCTb NMPOBOAUTL HUTPUUKALIMIO
BO3BPAaTHbIX MOTOKOB MPW CyLLlecTBEHHO Honee BbICOKOM TemnepaType (cBbile 25 °C).

B. BHyTpeHHee ynyulleHne HUTpudmrkaumm.

K atoli rpynne oTHocuTCs nMpolecc yaaneHuss asota KU docdopa, HasBaHHbIN
DEPHANOX (neHuTtpudukaums n doctaTtakkymynsums B aHoKCUaHoOM npouecce). Mpouecc
BKIOYaeT B cebst KoMBMHaLMIO B3BELLEHHOTO M NMPUKPENNEHHOro Una B MHOroCTagunMHON cu-
CTeMe, OCHOBaHHYIO Ha fiIBNeHUn docdarakkymynsaumm B aHOKCULHOW 30HE, MPOMCXOA ALLEN

B npouecce AeHnTpucmkaumm. Mpouecc BkrnovaeT B cebs BblgeneHne HATpUdMKaLmMmM B oT-
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[LEenbHYIo 30Hy, paboTatoLyto 6e3 B3BELLEHHOrO MUna, TONbKO C NPUKPENnIeHHON MUKpodno-
pon. C aTol uernbio nocne aHaspoBHOWM 30HbI, KyAa NOAAeTCs CTOYHas BOAA W BO3BPATHbIN
Un, NPOW3BOAUTCS OTAENEHWNE aKTUBHOMO Ura B OTCTOMHMKE, OCBETIIEHHAsi YacTUYHO obpa-
©0TaHHaa cToYHas BoAa NocTynaeT B GnounbTp-HUTPUGMKATOP, a 3aTeM BMECTE C UIIOM
N3 OTCTOMHMKA B AEHUTPUGDMNKATOP, C NOCNEAYIOWEN NOCTaspaumen N UNooTAENEHNEM.

Ewe oamH npouecc (BAR-npouecc) npegycmaTpvBaeT nogady asoTcofjepxallero
BO3BPATHOrO MOTOKa B OTAENbHYHO 30HY a3pOTEHKa (pereHeparop), KyAa Tawke nocTynaeT

BO3BpaTHbIN Un.

TexHnyeckmne 1 3KOHOMUYECKNE NPENMYLLIECTBA MO CPEBHEHWIO C YCTOABLLMMUCA

TexHonormnamm

YMeHbLueHne obbema CoopyXeHMIA BMONOrnMYecKom oUncTkn 6e3 yXyALLEHNA KadecTea
OYULLIEHHOW BOABI.

TexHonormyecknn acdekr

COoOTBEeTCTBYHOT NMPEUMYLLIECTBAM A8 TEXHOMOMIA C BMOMNOrMYECKMM YAaneHneM aso-
Ta n docdopa. Takke 3a cueT Bonee HaAEKHOM HUTPUDUKALIMK CHDKAETCH copepkaHue
aMMOHMIHOrO a30Ta B OYNLLEHHOW BOAE.

TpebyeTca MeHbLUas nnowasb A8 pa3MeLLeHUsi aapoTeHKoB (BuopeakTopos).
MprMeHnMocTb
[MpakTyeckn He orpaHnyeHa.

PakTopbl, BAVAIOLLME HA BOSMOXHOCTb peanvsaumnm

Insa npouecca DEPHANOX HeoGxoanMo TwatensHoe BblaeneHne rpyboamcnepcHbix
BKJTHOYEHUA U3 CTOYHBIX BOJ,.
Mpouecchbl C BHELWHUM ynydlLEHWEM HUTpudMKaumm TpebyroT HanMunsa BO3BPaTHOro

NOTOKa OT COOPY>KeHWI 06paboTkn COPOXEHHOTO ocagka.

7.5.3 AHokcupgHoe okucneHune ammonusa (AHAMMOKC-TexHonormum)

I;l,enb TexHonornmm

MosbiweHve 3hPEKTUBHOCTM U CHMKEHWE CEGECTOUMOCTM yaaneHns asoTa U3 CTou-
HbIX BOA (B HacTosiLee BpemMs — Kak MpaBuno, NyTeMm yaneHusi asota us BbICOKOKOHLIEH-

TPUPOBAHHbBIX MO aMMOHMIO BO3BPAaTHLIX NOTOKOB OT 06paboTku COPOXKEHHOrO 0caaka).
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Obuiee TexHNYeCKoe onucaHme

OKono nNonoBMHLI aMMOHMS B OYMLLAEMON BOAE OKWCTIAETCS B npouecce Guonormye-
CKO HUTPUTALMK A0 HUTPUTA B OTAENLHOM (MEepBOM) peakTope WIu B X0Ae CUMYMLTAHHOO
(coBMecCTHOro) mpouecca, Npu 3TOM BTOpas MOMOBMHA aMMOHWSA OKUCNAETCs obpasoBas-
LUIMMCSl HATPUTOM C 0Gpa3oBaHWeEM MONEKYNAPHOrO asoTa. JTa YacTb NPOUEcca OCyLLecTs-

naeTcs B GECKMCNOPOAHBIX YCIOBUAX.

TexHunyeckne n SKOHOMUYECKUNE npeunMyLLiecTBa No cpaBHEHUIO C yCTOABLUNMUCH
TexHonormamMu

Mpouecc XxapakTepuayeTcst HU3KMM SHeprornotpebneHvem, ManbiM oBpasoBaHuem
ocafka v BbICOKOW 3HEeproaddeKTMBHOCTLIO, HE3ABUCUMOCTBLIO OT UCTOYHUKOB OPraHU4eCcKo-

ro BeLecTsa Ana AeHUTprdMKaLmn.

[MpenmyllecTBa ANS OKPYKAaKOLLEW cpeabl

MoBbiweHwe rNyOuHblI yaaneHus asota U3 CTOYHbIX BOA4 MUHUMU3UPYET PUCK 3BTPO-
dhmKaumMm BOAOEMOB-NPUEMHMKOB. CHwkeHue napHukoBoro adpekta (notpebnenve, a

He BbigeneHne CO;, B xoae npouecca).

MexcpenoBble BO3aeNCTBUSA

MpaKkTN4YecKkn OTCYTCTBYIOT.

[MpUMeHNMOCTb

Ha coopyxeHusix noboi MOLLHOCTU, A& UMETCS MOTOKW, KOHLEHTPUPOBaHHbIE MO
aMMOHMIO (BO3BpaTHbIE MOTOKM OT 0OpaboTkn 0CaAKOB CTOMUHbIX BOA MpU peanu3auum meta-

HOBOrO COpaxmBaHms).

PakTopbl, BAKSAOLLME Ha BO3MOXHOCTb peanvsaumm

TexHonorus TpebyeT HanM4MA NepcoHana BbICOKOW KBanmnduKaLmm.

Crartyc TexHonorum

A1/B1. MpumeHsieTcs Ha pecsTkax oObekToB 3a pybexom. B Poccum BbIMOMHEH
GonbLuoi 06beM UccnegoBaHuiA, paspaboTaHsl HoBble KOHMUIypaLumm npoLecca.

EcTb uHdpopmauma o6 ncnonssosaHnm anemeHTos npouecca AHAMMOKC npu oducT-
ke FCB B 3aTonneHHbIx 61ModunbTpax Ha psae 06bekToB HeOOMBLLOW NPOVN3BOLUTENBHOCTU
[30]. OaHako nmetomircs obbem MHPOPMaLIMM NoKa He NO3BONSET PeKOMeHA0BaTh 3Ty TeX-

Honoruto kak HAOT ans OC Gonbluei NpoM3BoANTENBHOCTU.
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7.5.4 dutotexHonorum ounctku NCB

I=l,enb TEXHOMOrnn

O6ecneyerune HeobxoaMMOro kadectsa o4ncTkM F'CB npy yMeHbLIEHUN 3aTparT.

OnwncaHne TexHonornn

Cwm. nogpasgen 4.3.2.2. Ana NMCB ®0C asnatorca HAT.

MpumeHutensHo k MCB BuonnaTto ABnseTca NepcnekTMBHOW TEXHOMOMMEN Co cTaTy-
com A2/B2.

7.5.5 O6e3BoXMBaHME OCaAKOB B FeOKOHTEHepax

ueﬂb TexHonormm

O6ecneuntb rnybokoe obe3BoxuBaHMe ocajka Npu COKpaLLeHHbIX 3aTpaTtax U MUHU-

MyMe KanutarbHbIX 3artpar.

ObLLee TexHNYeckoe onncaHue

MeToa 3aHnMaeT NPOMEXYTOYHOE MONOXKEHNE MeXAY MeXaHN4eckum 06e3BoKUBaHU-
€M Y NNOBbIMW MIOLLaAKaMM.

AHanormyHo mMexaHunyeckomy oGesBOXMBaHWIO ocagok obpabaTtbiBaeTca PROKynsH-
TOM U MOJAETCH HAacoOCOM B E€OTEKCTUSbHBIA KOHTEWHep (reoTyby), CLUMTBIM M3 MPOYHOro
dunbTpyloLero Matepuana, ¢ obbemoM A0 1500 M. CBoBoaHas BoAa BbLIXOAMT Yepes
CTEHKM KOHTEeMHepa CKBO3b MEnkue nopbl reoTekcTuns. B pesynbrtate atoro npowvcxoaut
obe3BOXMBaHNE Ocagka, hUNbTPaT, BbIXOAALWMA U3 KOHTEMHepa, MOny4aeTcsi YMCTbIM Y
He COLEPKUT MexaHN4Yecknx Baeece. KoHTeHepbl pasmellatoTcs Ha nnowaake ¢ TBepabiM
MOKpbITUEM U cucTemon oTeoga cdunstpara Ha OC. Hanuebl cdnokynmMpoBaHHOro ocagka B
rEOKOHTEVHEP MOBTOPSIOTCS HECKOIBKO pas, 0 (PUHANLHOrO 3anoNHEHUS EMKOCTH.

Mocne 3aBepLUEHUs] aKTUBHOW CTaauuM BOAOOTAAYM OCAAOK, 3akavaHHbI B reoTek-
CTUIbHbIE KOHTEMHEpPbI, npojorkaeT obespoxuBaTbCcs Gnarogaps xopowen CBeTonorno-
LjatoLen cnocobHOCTM reoTEKCTUNSA U UCMapeHnio Yepes 6onbLUyo NnoLwaab NoOBEPXHOCTU
KOHTeMHepa. KpoMe TOro, KOHTEMHEp He BNWUTbLIBAET aTrMocepHble OCagkym W Lunam
He nogsepraeTcs NoeTopHOMY 06BOAHEHMIO. [MoNoXMTENBHO Ha MPOLECC 0BE3BOXMBaHWA
BNMSIET 3UMHEE MPOMOpaXkMBaHWe, B pesynbTarte Yero npyu oTTaMBaHun BbicBOOOXKAaeTcs
JIONONHUTENbHOE KOMMYECTBO OCTATOYHOW Bnarm. bnaroagaps 06e3sonBaHNIO B KOHTEHEPE
06e3BOXEHHBIN 0CaA0K (LUNam) CTaHOBUTCS MaTtepuarnom, yaobHeIM ANsS Morpyskv n TpaHc-
nopTnposkn. KoHtenHep MoxeT ObiTb BCKPLIT (HE MCMONb3YyeTCA NOBTOPHO ANA 3TUX XKe Lie-

new), n ero cogepxnmoe BbIBo3UTCA. MoXeT ObiTb NMPUMEHEHO PeLLEHNe MO 3aXOPOHEHUIO
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06e3BOXEHHOrO 0cafKka Ha MecTte 06e3BOXMBaHNS, B 3TOM cnyvae FeOKOHTeVIHepr yKknaabl-

BalOTCA B HECKOSILKO CIOEB APYT Ha apyra.

MpeumyliecTBa AN OKPYXKaKOLLEN cpeabl

AHanorMyHbl MexaHU4eckoMy 06e3BOXKUBaHUIO.
MpumeHumocTb
YHuBepcanbHbIn MeToa,.

PakTopbl, BAVAKLLME Ha BOSMOXHOCTb peanvsaumnm

MeToa no3BONSET ONepaTnBHO M C MUHMMANBHBIMU KanuTanbHbIMU BIOKEHUAMU pe-
anusosare addekTmBHoe 06e3BoxmBaHne ocagka. TpebyeTca MrHMManbHas nnowaas Ana
pa3smeLLeHns y3na npuUroToBIEHVS N A03MPOBaHNSA pacTBopa pnokynsHTa (BO3MOXEH KOH-
TEeNHep, pasMeLlaembii pagoMm ¢ nnowankon obesBoxmBaHms).

3aTpatbl Ha 06e3BOXMBaHWE, MO AaHHLIM MOCTaBLUMKOB Npouecca, Hwwke Ha 20 % —
30 %.

Crartyc TexHonormm

Ons TCB — A2/B2. NmeeTcs oanH pedepeHU-00BbEKT: peKynbTUBaUUs HakonuTenen
ocapka (Cankt-leTepOBypr), ogHako, AaHHbLIA HECTABUNM3MPOBaHHLIN OCaAOK XPaHUNCA B
HaKoMUTEeNsX MHOrO NeT, a A0 3TOro BbIn yxe 06e3BOXEH B LIGHTpUdyrax.

Ons MCB ssnsaetca HAT, Tak kak Ang AOHHBIX OTNOXEHUA BOAOEMOB, BrIM3KUX NO CO-

CTaBy, HaKOMMEeH AOCTaTOYHbIA OMbIT.
7.5.6 Buocywka ocaaka

Llenb TexHonorum

OGecneumnTsb cyLUKy 06€3BOXEHHOrO 0CaaKka C MUHUMASTbHBIMM 3aTPaTamMmn SHEPTUN.

ObLLee TEXHMYECKOE onucaHme

MpeacraBnseT cobol BbICOKOMHTEHCUBHOE KOMIMOCTUPOBAHWE Ocafka, HanpaBneHHoe
Ha nmonyyeHve noacylleHHoro Guotonnuea. Mpoeoautcs B TYHHENsIX C npoayekon GypToe
KOMMOCTMPYEMOM CMECK 4epes kaHanbl B gHuwe. Komnoctupyemas cMecb npeacTaensieT
cobon 06e3BOXEHHbIA 0Cafok ¢ aobaBneHneM roToBoro KOMMOCTa KPYMHOCTLIO Bbille 3a-
LaHHON, a TakKke ApeBecHON Lwenbl (060pOoTHOM ¢ AobaBrneHneM CBEXEN).

Mpn komnoctuposaHum (okucnenmn OB ocapgka) BbigensieTca Tenrno, no3ponswowee
pasorpeBatb ocagok o 60 °C u ebiwe. [ogaya Bo3gyxa B TexHonorm GUOCYLUKM Ocy-
LLIECTBNSAETCA NPOTMBOTOKOM YEpes3 HECKONbKO TYHHENeW, Haxoasimxcs B pasHbix dasax
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npouecca. CBexuii BO3AyX MofaeTcs B LO3pEBatoLLMA TyHHEb (1 OXNaxkpaeT ero), 3atem
NPOXOAUT TYHHEMb B aKTUBHOWM pase 1, MakCcuManbHO HarpeTbiv, ObICTPO NogHUMaeT TeMne-
paTypy BO BHOBb YNOXEHHOM TyHHene. 3To obecneyvBaeT ObICTPLIA NPOLECC MPY BEICOKOM
MCNonb30BaHMN KMCNOpoLa BO3gyXa.

OTxofAWmMIA BO3LYX OYMLL@eTCA OT aMMmaka (C ero yTunuaaumen B suae cynbdara
aMMOHUSY), OXNaxaaeTcs (C OTBOAOM Tenna Ha yTUNM3aumio), OCyLIaeTCs, AO0YMLIaeTCs u
BbIOpackIBaeTCcsa B atMOCdepy.

TexHonormnyeckas 3pdPEKTUBHOCTL

Ocapok BbicylinBaeTcs g0 4 pa3 no obvemy, go cogepxanua CB 25 % — 30 %.
Harpyaka no ocagky Ha obLuyto nnoLlagb CoopyxeHmnsa — 5-7 MM B rog.

MexcpenoBble B3aMMOAENCTBUS

C y4eTOM OUNCTKM BbIOPOCOB 3arpsisBHeHne BO3AyXa HaxOAUTCS MOA KOHTPOMEM.
Buocyluka ocagka — OAMH 13 HEMHOTMX MPOLECCOB, NO3BONAOLLMX PeKynepupoBaThb
4acTb aMMOHMIAHOrO a30Ta, COAEPKALLEerocs B 0CaaKe.

BoaepaTtHble notokun Ha OCK HebonbLune.

MprMeHnMocTb

[ns noToka ocagka, cooTBeTcTByHoLEro KpynHbiM OC u Bbilwe. MoXeT ncnons3oears-

S KaK rpynrnoBoe COOpyKeHUe, NnosyJaroLlee ocagok oT 6onee Mernkmx o6bLEKToB.

PakTopbl, BAMAIOLLIME HA BO3MOXHOCTD peanusaumnm

MpakTuyeckn yHMBepCcansHbIA METOS, He TPEOYIOLLMI CMOXHBLIX YCTAHOBOK N BbICOKO-
KBanuLMpoBaHHOIo nepcoHana.

CBoucTBa BbICYLLEHHOTO OCafka, AaXe HECMOTPS Ha MOTEP0 4acTu OPraHNYecKoro
BeLLEeCTBa, MO3BOMAIOT UCMOMNb30BaTb €ro Kak HU3KOKanopumHoe TOnnvMBo (aHanor Topda).
OH Taike MOXeT ObITb BbIBE3EH Ha MONUIoH, UCMONb30BaH Kak yaoodpeHue n T. n.

MeToa Hy>xgaeTca B ApEeBECHON Lene, oagHako ee notpebneHne He npesbiwaeT 1,5 %

no Becy Ot 06pabaTbiBaeMOro 0cajKa, Tak Kak LLEMa UCnosb3yeTcst MHOTOKPaTHO.

Crartyc TexHonorum

b1. N3BecTHbI ABa 06bekTa B Huaepnanaax, pabdorarowme yxe cabiwe 10 ner.
7.5.7 AnekTrpoocMoTUYeckoe o6e3BoXXUBaHUe

ue]‘lb TexHonormm

MoBbICUTL copepxaHve Cyxoro BellecTsa B 00e3BOXEHHOM ocagke ¢ HeGonbLMMK

AONOJTHUTENbHBIMK 3aTparamMn SHeprun.
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Obee TexHMYECKoe onucaHue

MeTon npumMeHseTcs B [OMOMHEHWEe K YCTOSBLUMMCH TEXHOMOMMSAM W HanpasneH Ha
OTAENEHNE YacTU CBSA3AaHHOW C CyXMM BELLECTBOM Ocafka BOAbl, KOTOpasi He OTAensAeTca ¢
MOMOLLbHO PMOKYNSIHTOB U AaBEHNS.

WcnonbayeTcs adpekT anekTpodopesa, Koraa 0cafok (paHee yxe 06e3BOXEHHbIN)
nonagaeT B NPOCTPAHCTBO MEXAY 3MEKTPOAaMU, Yepes KOTOPbIE MPOMNYCKAETCS NOCTOSAHHbIN
TOK. B HanpaeneHWn BO3HMKAIOLLEro 3neKTpodopeTMHEcKoro NoToka BOAbl MOXET pasMe-
waTbcst PunsTpaumoHHas membpaHa.

Mockonbky npouecc MAET C BblAeNeHeM Tenna 3a CYeT CONpPOTUBNEHUS TOKY, NPOUC-
XOAUT pasorpes obpabaTsiBaemoro ocagka ao 55 °C — 65 °C.

TexHUYeckme 1 SKOHOMUNYECKME NPEMMYLLLECTBA NO CPABHEHMIO C YCTOSBLUMMUCS TEX-
HOMOrNSIMM.

CopepxaHne cyxoro Beljectsa B 06e3BoXeHHOM ocagke Ha 8-10 abc. % Bbiwe, Yem
npy 0BbIMHOM 00e3BOXMBaHMK, 4YTO cooTBeTCTBYET 2540 OTH. %. [locTuraemoe 3HauveHue
coaepxannst cyxoro Bellecta (55 % — 60 %) HeaOCTKMMO Ha OcaaKax ropOACKUX CTOY-
HbIX BOA C MOMOLUbto 0BblMHOTO 06es3BoxmBaHuA. MNMoGouHbIM addekT pasorpeBa ocapka

ofecneunBaeT ero o6essapaxmBaHme.

HQEMMMQECTBE ansa OKQ!&GIOEGVI cpenbl

YMeHbLueHne obbema NepeBo3nMOro 1 pasmeLLaemMoro B OKpyXatoLlemn cpeae ocag-
ka. ObessapaxuBaHue ocagka.

MexcpenoBble BO3aeNCTBUA

YmMeHbweHne obpasoBaHus TBEpAOW da3bl ocaaka. Harpes ocapka NpyvBOAWT K Bbl-

LENEHNI0 NEeTY4YMX BELLECTB B ra3oBylo a3y, 4to MmoxeT notpeboBarb Ux cbopa 1 04UCTKN.
MprMeHnMocTb
MpakTnyeckn B NoBLIX YCROBUSX.

DakTopbl, BANAKLLME Ha BOSMOXHOCTb peanuiaaumm

CyLecTBEHHbBIN pacxos 3nekTposHeprn. HeobxoauMocTk MCMONb30BaHUS BbINPSIMU-
Tenen Toka. MNoTeHumansHas 3reKkTpoonacHoOCTb ANS nepcoHana, cess3aHHas B TOM ynicne ¢
NMPUMEHEHneM MOCTOSIHHOrO Toka. MoxeT noTpeboBatbeca cOop M ouncTka obpasyromxcs
LyPHOMaxHyLLUMX BbIOPOCOB.

CTraTtyc TexHonormm

B1.
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3aksirounTenbHbIe NOIOXKEHUSA U PeKoMeHaaunu

Ons paspabotku cnpaBoyHMKa Obina chopMUpoBaHa TexHUYeckas pabodas rpynna
Ne 10 «OuncTka CTOYHBIX BOA C UCMOMb30BaHWEM LiEHTPannM3oBaHHbIX CUCTEM BOLOOTBEdE-
HWA noceneHni, ropofckux okpyros» (TPIM 10), cocTas kOTOpoOW yTBEPXKAEH npukaszom Poc-
craHaapta ot 17 uonga 2015 r. Ne 833 «O TexHndeckon paboder rpynne «O4ncTka CTOYHbIX
BOJ, C UCMOMb30BaHNEM LIEHTPaNN30BaHHbIX CUCTEM BOAOOTBEAEHMS NOCENEHNIA, FOPOACKNX
okpyros» (pen. oT 18.11.2015 r.). B ee cocrae Bownu npeacrasutenu 67 opraHusauui, B
TOM yucne 15 fokTopos Hayk 1 20 KaHAWAAaTOB HayK.

Ha ocHoBaHum aHkeT, pasocnaHHbix 6onee yem B 400 KpynHENLWMX HAaCENEeHHBIX MyHK-
ToB Poccuiickon depepaupm, 6bina nonyyeHa uHgpopmauma no 200 OUMUCTHBIM COOPYIKEHM-
am. Takke 6onee yem no 30 coopyxeHusm Bbina nonyyeHa AoNoNHUTENbHAs MHOPMaLMS
B xoAe paspaboTku cnpaBouHMKa. OUMCTHBIE COOPYKEHUS, MHPOPMAaLMA MO KOTOPbIM Obin
obpaboTaHa, obcnyxumearT 6onee NonoemHbI HaceneHns Poccun.

UneHbl TeXHUYECKON padoden rpynnbl NMPULLINIK K BbIBOAAM, YTO:

- crioxHasa duHaHcoBaa cuTyauus B nogotpacnu Tpebyet obecneuvBaTtb Hanbornb-
LUYHO 3KOMOrO-3KOHOMUYECKYIO 3(MEKTUBHOCTL TEXHOMOMN — MaKCUMaribHOEe KONUYECTBO
NpeAoTBPaLLEHHOro Bpeaa okpyXaroLen cpese Ha pybnb BNOXEHHbIX CPEeACTB;

- cUCTeMa HOPMUPOBaHUS AOIPKHa obecneunBaTtb 6e3yCrnoBHbIN NPUOPUTET MEeponpu-
ATUR, XapaKTepU3YIOLLMXCS MaKCUMarbHOW 3KOMOro-3KOHOMUYECKON 3 HEKTUBHOCTLIO,
npexae BCero pekoHCTpyKummn aspoteHkos Ha OC MCB 1 ctpoutenscTBa 3heKTUBHBIX CO-
opyxeHun otctameaHms Ha OC MCB. MpuMeHeHWe [LOOYNCTKM U aHanmOrMYHbIX TEXHOMOMUIA
JOMKHO paccmatpuBatbe kak HAT TOMbKkO B YETKO OrpaHUYEHHbIX CUTyauusix CTPOrom
OXpaHbl BOgHbIX 06bEKTOB. Bo BCex ApyrMx cutyauusix UCNofib30BaHWE B MPOEKTe Moanpo-
LIECCOB [OOYNCTKN 3KBMBAIIEHTHO HaHeceHuto yuepba BogHbIM OGLEKTOB B peaynbTarte He-
XBaTKN CPEACTB, HE3PDEKTUBHO NOTPAYEHHBIX HA AaHHOM 00bekTe, Ansi nonyyeHns 6azoso-
ro agpcbekTa Ha LpyroMm O0BbeKTe;

- O4YEeHb BaXKHO MPUMEHEHVE KOMMMEKCHOrO MOAXOAa, YYUTbIBAOLWEro akTuyeckoe
3KOMOrM4eckoe COCTOSIHME BOAHbIX OOBEKTOB, HE AOMycKas Ha AaHHOM 3Tane nepexona Ha
HAOT HeoBocHoBaHHO xecTkux TpebosaHui k cbpocam;

TexHuyeckas paboyas rpynna paspaboTana HaCTOSWMA  MHAOPMALMOHHO-
TEXHUYECKWNIA CNPaBOYHNK UCXOAS NX 3TUX KOHLENTYanbHbIX MOAXOL0B.

MpoekT cnpasoyHuka npvHAT TPIM110 Ha OCHOBE NOMHOrO COrnacusi BCEX €€ YNEHOB,
MPUHABLUMX y4YacTue B 3aKMOYUTENBHOM ronocosaHuM no gopabortaHHomy npoekTy. 3a

ofobpeHVe cnpaBoYHMKa Bbickasanock 6onee 72% yneHos TPIM10. MonocosaBLUMX NPOTMB U
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BO3fepxaBLUMXcs He Bbino. OTcyTcTBYHOT 0CcoBble MHeHUs uneHos TPI10, BeickasaHHbIe npu
ronocoBaHum no ofobpeHnto fopaboTaHHOro NpoekTa.

YneHbl TEXHUYECKON paboudeit rpynnbl CYATAOT HEOBXOAMMBbIM:

- NMPUMEHeHVe paspaboTaHHbIX TEXHOMorMYecknx nokasarenen HAT ana HopMuposa-
HMS COPOCOB OYMCTHBIX COOPYXEHWUI LIEHTPann3oBaHHbIX CUCTEM BOAOOTBEAEHMS nocene-
HWA M rOPOLCKMX OKPYroB, paspaboTky MPUHSATWE C STOW LeNbio COOTBECTBYIOLLEro Hopma-
TMBHOro nNpaeoBoro akta lNpasutensctea Poccuickon depepauum;

- B Lensx obecneyeHns BO3IMOXHOCTU NMPUMEHEHWS B JanbHEWLIEA NepcnekTuBe no-
NOXEHWUIA HaCTOALLEro CrpaBOYHMKA, MCMOMb3YOWMUX KaTeropupoBaHue BOLAHbIX OBBLEKTOB,
pa3paboTky M MPUHSTME HOPMAaTMBHOINO MPaBOBOrO akTa, YCTAHaBMMBAMOLLErO KaTeropum
BOAHbIX OO BEKTOB W NMPUHLMMBI OTHECEHUS K HUM;

- pa3paboTKy W MPUHSTME NepBooYepeHbIM 06pasoM HauMoHarbHOro ctaHaapTa no
Knaccudmkaumm BoAHbIX OOBLEKTOB ANA Leney peanusaumv CnpaBOYHUKA, KOTOPLIA BMO-

cneacTtBmn MOXeT OblITb NONOXeEH B OCHOBY HOPMaTMBHOIO NpPaBOBOro akra.
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(Oba3artenbHoe. fiBNsaeTcA BblaepXKKon U3 pasgena 5. Npu Hannummn pacxoxaeHun crneayeT pyKoOBOACTBOBaTbLCA pa3aeriom 5)

MpunoxeHne A

MNMepeyeHb HaMNYYWUX AOCTYMHbIX TEXHOMOrMin

HaumeHoBaHue

HaumMeHoBaHue TexHonorun (MetToaa)

O6nacTtb NPUMEHEeHUs Kak
HOT

Mpumeyanue

MnaHupoBaHue UHBECTULIUHN,
BblAaya 3ajaHui Ha nNpoek-
TUPOBAHUE, HA MOJEpPHU3a-
LU0 U pa3BUTUE CYLLECTBY-
towmux OC I'CB

OnpegeneHve NepecrnekTUBHbIX PACXOA0B Ha OCHO-
BaHUM PaKTUYECKMX AAHHbIX MO JMHAMUKE YA ENbHO-
ro BOA0OTBEAEHUS 1 YACTIEHHOCTM HaCeneHus Nno-
ceneHus

YHuBepcanbHbIv

2a

26

2B

2r

KoHTponb dhopMupoBaHus
COCTaBa CTOYHbIX BOA, HE
OTHOCALLMXCA K XXUMOMY CEeK-
Topy

Hanuune yTBepXAEHHOro B yCTAaHOBINEHHOM MOpsA-
KE W JOMmKHas peanusayms rof414YHOro rnraHa KoH-
TPOMs 3arpsi3HEHHOCTM CTOMHbIX BOA aBOHEHTOB,
obecneumnBatoLero 6e3ycrnoBHbIA NPUOPUTET ANS

KOHTPONSI CTOMHbIX BOZ, aOOHEHTOB, NOTEHLUANbHO

onacHbix anga LICB v BogHbIX 06bekTOB

YHuBepcanbHbIi

Haanexawasa pabota ¢ aboHeHTaM1 B pamMkax gen-
CTBYIOLLIEro 3aKkoHoaTenbCcTBa no obecneyeHuo
My HopmaTtmeoB copoca B LICB 3arpssHstowmx Be-
LLIECTB, YCTaHOBMNEHHbIX MO KPUTEPUWIO HEA,ONYLLEHWS
npuynHeHus spega LICB

YHuBepcanbHbI

Haanexawasa pabota ¢ aboHeHTaMu B pamkax Aen-
CTBYIOLLIEro 3aKOHOAaTeNbCTBa NO OCYLLECTBINEHMIO
UMK pasgeneHns NoTOKOB NMPOU3BOACTBEHHbIX CTOY-
HbIX BOZ U NOBEPXHOCTHbIX CTOKOB (B NMOCENEHUSIX,
060py0BaHHbIX CUCTEMaMUN OTBEAEHWUS NOBEPX-
HOCTHbIX BOZA)

YHuBEpcanbHbI

Haanexawasa pabota ¢ aboHeHTaMmu B pamkax aen-
CTBYIOLLIErO 3aKOHOAATENbCTBA NO HEeOoMNYLLEHUIO
c6poca B LLeHTpanu3oBaHHYO CUCTEMY BOAOOTBE-

JEHVSA Hesarpsa3HeHHbIX BOA,

YHuBepcanbHbI




PARS

HaumeHoBaHue

HaumeHoBaHue TexHonorun (Metoaa)

O6nacTb NPUMEHEHUA Kak
HAOT

Mpumeyvanue

2

2e

HanpaeneHue Ha o4ncTKky He MmeHee 70 % roaoBoro
obvema NCB

Tonbko Ana 06bEKTOB
LICB, npeaHasHa4yeHHbIX
ans npuema NCB

PasgeneHne noToka CTOUHbIX BOA Ha 3arpsi3HEHHYHO
W YCINOBHO YUCTYIO YacTy, CO COPOCOM YCIOBHO Yu-
cTon 6e3 OYNCTKM

Tonbko Ans 06beKToB
LucB nc

3a

30

3B

3r

KoHTponb nocrynatoLyx Ha
O4YUCTHBIE COOPYIKEHUS
CTOYHbIX BOA U cBpoca ouu-
LLIEHHbIX CTOYHBIX BOA

Hanuuve n Hagnexalwas akcnnyartayus npubopos
N3MepeHUs pacxoga NnocTynatowmx (U OUULLEH-
HbIX) BOZ, MPUrOAHBIX K MPUMEHEHMIO HA CTOYHBIX
BOJEX M UMEILMX COOTBETCTBYIOLME aTTecTarbl

YHuBepcanbHbIn

Hanuuve u cobniogeHune nporpamMmmbl NPOU3BOA-
CTBEHHOIO KOHTPONS KaYecTsa BOj

YHuBepcanbHbIn

BeinonHeHune ot6opa npob CTOYHbLIX BOJ B COOTBET-
CTBUM C aTTECTOBAHHbIMU METOAUKAMMU

YHuBepcanbHbIA

Ucnonb3oBaHne gns npobooTbopa aBToMaTUYECKUX

nNpo6o0TOOPHUKOB, UCMOMB3YEMbIX B PEXXUME HAKO-

NMUTENBHON CyTOYHOW Npobkl, oTBMpaemon nponop-

LMOHarbHO pacxogy NocTynaroLmx (Mnv OuULLiEH-
HbIX) BOJ

Ina OC I'CB ot kpynHeit-
wux 1) n Bbiwe

" 3gech 1 ganee Bo Bcem
pasaene kareropuu Kpyn-
HocTn OC npMMeEHeHb! B
TEPMUHOMNOTUN, NPUHATON
B pasaene 1
(cm. Tabnmyy 1.18). MNpwn
3TOM 3anucb, HANPUMEP,
«Z10 KPYMHbIX BKITHOYK-
TENbHO» 03HAYAET, UTO
o6nacTblo NPUMMEHEHUs
ABNAOTCA BCe 0ObEKTDI,
KOTOpbIE NO NPOU3BOA M-
TENbHOCTU SBNAIOTCS
KpYnHbIMK, MMB0 umetoT
MEHbLLYIO NPOU3BOA M-
TEnbHOCTb. 3anuchb «OT
60nbLUMX U BbilE» O3HA-




8¢e

HavmMmeHoBaHue

HaumeHoBaHue TexHonorun (MetToaa)

ObnacTb NPUMEHEHMS KaK
HAT

Mpumeyvanune

3a

3e

3K

33

yaet, 4Yto 06nacTbio Npu-
MEHEHUS ABNSIOTCH BCE
o6 bekThbl, KOTOPbIE NO
NPOV3BOAUTENBHOCTY SIB-
nawTca 6onbunmu, nMbo
umeroT 6onee BbICOKYHO
NPOM3BOAUTENBHOCTb

BeinonHeHue aHannsos Npob CTOYHbLIX BOA B Opra-
HM3aUum (NnoapasaeneHnm), UMetoLEen CooTBET-
CTBYIOLLME aTTECTaThl, aHANN30B NOCTYNAIOLLNX

CTOYHbIX BOA MO BCEMY NEPEYHIO NOKa3aTenen, KoH-

TPONUpyembIX Ha cOpoce u 4ONONHUTENBHO NO BE-

LecTBam, NPaKTUYECKN OTCYTCTBYIOLUM B CTOUHbIX
BOZaX, HO 06pasyloLWMXCa B NPOLECCe OUNCTKU

CTOYHbIX BOA (TONbKO ANA OYULLEHHBIX BOA), C yCTa-
HOBIMEHHOW NEPUOAUYHOCTBIO, ONpeAensiemMon ¢
Yy4ETOM MPOU3BOAUTENBHOCTU COOPYXXEHUN

YHuBepcanbHbIN

BbinonHeHne aHanu3os Npo6 nocTynaroLmx cToq-
HbIX BOZ, JOMOMHUTENBHO HA cofepKaHue asora n
doccopa no obmm hopmam

Ona OC I'CB ot 6onbimx
W Bblle

ObecneveHrie XxpaHeHNs B XONOAWUINbHUKE pe3eps-
HoM NpoBbl (YacTb OTOBPAHHOW exeaHEBHON NPObbI
CTOYHbIX BOJ) B T€YEHMNE 7 AH ANSA BO3MOXHOCTU
TLATEnbHOro KOHTPONS B Cry4ae BO3HUKHOBEHUA

IOna OC I'CB, Ha koTopbIx
oTMevaroTca npobnems ¢
3annosbiMu cbpocamu ot
NPOMBILLMEHHbIX aBOHEH-

npobnem, CBA3aHHbIX C TOKCUYHOCTBIO CTOUHbBIX BOA TOB
Unn ApyrviMu NposiBIEHMSMU 3anmnoBbix cBpocos 3a-
rPA3HALNX BELECTB
Haanexalaa dukcayms, XxpaHeHue, aHanus uH- YHuBepcanbHasa

dopmaLMm 0 KONIMYECTBE U KaUeCTBE MOCTYNaLMX
CTOYHbIX BOZ B COOTBETCTBUM C TEXHOMOrMYECKNM
pernameHToM




6€€

O6nacTb NPUMEHEeHUs Kak

Ne HavmeHoBaHue HaumeHoBaHue TexHonoruu (MeToaa) HOT Mpumeyanue
4g | CtvoTHaTCB Yjanenue rpy6oanCnepcHbIX NPUMECE 13 CTOUHBIX YHUBepcarnbHas
BOA A0 OCHOBHbIX TEXHOMOrMYECKMX CTaaUN O4NCTKN
OTmbiBKa OTOPOCOB OT B3BELUEHHbIX BeljecTs ¢ ye- | Ang OC FCB ot cpeaHux
46 NbiO NOBBLICUTL UX CTABUNBHOCTE U COKPaTUTL Hera- V1 Bblle
TVMBHOE BO3AENCTBME Ha OKPYKAIOLLYIO cpeay
OcBeTneHue CTOYHbIX BOg B Npeaenax, Onsa OC I'CB ot 6onbLumx
48 He yxyaLlarowux yaaneHve asora u dpocdopa npu  Bblle
nocriegytouer 61onormyeckon ovMCcTke
Buonornueckas ounctka, cootseTcTayowjas kpyn- | Ans scex OC FCB, kpome
4r HOCTU obbekTa 1 ycnosusim c6poca (B COOTBETCTBAM | NO3ULMM €) faHHON Tab-
c HOT 7 v HAT 8) nuupl
Hoouuctka (TpeTnyHas ouncTka), B COOTBETCTBMM C Tonbko npu cbpocax B 3aeck n panee cdepnbl
HOT 9 BOAHble O6bEKTbI Karero- NPUMEHUMOCTU
pum A 1), anst Bcex OC kateropuin A—I" ncnonb3ay-
I'CB, kpome cBepxmManbIX | IOTCA NPU HANUYKUKU COOT-
BETCTBYIOLLErO HOPMATUB-
HO-NPaBoBOro 060CHOBa-
4 Hus. [10 ux NPUHATUS KO

BCEeM oObekTam cnegyer
NPUMEHATb HOPMBbI, NPU-

BEJEHHbIE B JAaHHOM pas-
Aene ang kareropum A.

Cwm. npymeyarue 1) BHU3Y
Tabnuybl




ove

HaumeHoBaHue

HaumMeHoBaHue TexHonorun (MeToaa)

OGnacTb NPUMEHEHUST KaK
HAOT

MpumMeyvaHue

4e

4

Heburonornyeckasa ouMcTka CTOYHbIX BOA B MECTax
nepuoguyeckoro npebuiBaHWa nepcoHana u (unu)
OTAbIXaoLLMX

Ons ceepxmanbix OC
CB, ¢ noctynneHnem Ha
HWX pacxopa CTOYHbIX
BOJ, dKdopmmpyommea
CEe30HHO, He Bonee

100 aHewn B roay. Kpome
c6pocoB B BOAHbIE OObEK-
Tbl kKaTeropmm A

ObessaparkMBaHne OYULLEHHBbIX BOA, C UCMONb30Ba-
Huem Y®-obnydenms, nmbo runoxnoputom HaTpus
UMW VHBIMW XIOppeareHTamMmm (He Xnopom)

Y®-0bnyyeHne — yHuBep-
canbHasi

Obes3apaxuBaHne rmno-
XTIOPUTOM  HaTpust  unu
WHBIMW  XToppeareHTamm
6e3 pexnopupoBaHus —
Ha cyuwecTBylowmx 06b-
eKTax Ao 6onbLUMX BKMO-
YUTENbHO, Ha PEKOHCTPY-
npyembix obbekTax — Ao
HebonbLUMX BKMIOYUTENb-
HO, Ha HOBbIX OGbeKTax —
[0 MarnbiX BKIIOYATENBHO.

Obes3apaxusaHne runo-
XIOPUTOM  HaTpust  unu
WHBIMW  XToppeareHTamm
C Haagnexawm gexnopu-
poBaHWeM — Ha BCexX
obbekTax A0  KPYMHbIX
BKIIOYUTENBHO

5a

Ouuctka MNCB

MpeaBapuTenbHas MexaHuYeckasi OYMCTKa NoBepX-
HOCTHOrO CTOKa OT KPYMHbIX MEXaHUYECKUX MPUME-
Cel 1 Mycopa MeTOJ0M NpoLEX1BaHUS

YHuBepcanbHas




LPe

HaumeHoBaHue

HaumeHoBaHue TexHonoruun (Metoaa)

O6nacTb NPUMEHEHUS KaK
HOT

MpumevaHue

56

5B

5r

5a

5e

5%

PasaeneHne noToka CTOYHbIX BOA Ha 3arpsisHEeHHYo
M YCINOBHO YUCTYIO 4acTu, co C6pOCOM NocnesHen B
BOAHble 00beKTbl. HanpaBneHne Ha OuUCTKY He me-
Hee 70 % ropgosoro o6bema MNCB, o6pasyrowmxca
Ha TeppUTOpPUU NOCeNeHnn

YHuBepcanbHbIn

Ouuctka 3arpA3HeHHOro CToka OT TaXKenblX MUHEe-
panbHbIX NpyMecei (neckoynasnueBaHne) B NPOTOM-
HbIX NECKONMOBKAaX PasnnYHOro TMNa unu BO BXOAHOU

CEKLWW akKyMynupyoLlero pesepseyapa

YHuBepcanbHas

AKKYMYNUpOBaHUE W yCpeAHEHWNE 3arpssHEHHOW Ya-
CTV NOCTYNAIoLLEro pacxoaa (MoxeT ObiTb CoBMe-
LLIEHO C MEXaHNYECKOWN OUNCTKOWN)

YHuBepcanbHbIn, Ha HO-
BbIX OObEKTax.

na OC IMNCB a0 Hebonb-
LUMX BKITIOUMUTENBHO J0-
nyckaeTcs MCNOoNb3oBa-
HUWE NPOTOYHbIX CUCTEM
OYUCTKUN

MexaHun4eckas OYNCTKa OT B3BELUEHHbIX BELLECTB U
HedbTenpogyKTOB METOAOM OTCTauBaH1s

He Tpebyetca npu uc-
nonb30BaHuUK 6a

Ob6e3szapaxmBaHue YP-obnyyeHmem

YHuBepcanbHas, Ha
HOBbIX 0OBbeKTax

O6Ge3BoXMBaHNE 06pasyOLMXCA OCALKOB Ha UMO-
BbIX (NECKOBbIX) MMOLaAKaX C MOMOLLbIO FeOKOHTEe-
HEPOB 1N MexXaHWYECKM Crnocobom

YHuBepcaneHas

6a

66

Ouunctka MNCB

PUINKO-XMMUYECKas OYUCTKA CTOKOB OT B3BELLEH-
HbIX BELLECTB M HE(TENPOAYKTOB METOAaMUN TOHKO-
CNOWHOro oTcTanmBaHus, pnoTaymm UM KOHTaKTHON
dunbTpayum ¢ NpeABapUTENbHON peareHTHOW 06-

paboTkou

Ha HoBbIx 06bekTax, npu
cbpoce B BOAHble 06 bEK-
Tbl kaTeropum B

Bce HOT6 ncnonbayotes
B AgononHenue Kk HOT 5

Cwm. npumeyaHue 1) BHU3Y
Tabnmybl

DU3nKo-XMMUUECKas OUMUCTKa no Ba, ¢ nocrneayto-
LLeii JOOMMCTKON ABYXCTYNEeHYaTon punbTpaLmen

Ha HoBbIx o6bekTax, npu
cbpoce B BogHble 00bek-

CM. npumeyaHmve 1) BHU3Y
Tabnuybl




cre

HaumeHoBaHue

HaumMeHoBaHue TexHonorun (MeToaa)

OGnacTb NPUMEHEHUST KaK
HAOT

MpumMeyvaHue

6B

er

64

Ha 3ePHUCTBLIX U Koanecumpyrowmx dpunbTpax

Tbl kKaTeropum b

MexaHu4yeckas oumcTtka no 54, buonoruyeckas
O4UCTKA B UCKYCCTBEHHbIX UMNN €CTECTBEHHbIX YCO0-
BUSIX

Ha HoBbIx 06bekTax, npu
cbpoce B BOAHble 06 bEK-
Tbl kaTeropmm b

Cwm. npumevaHue 1) BHU3y
Tabnmuybl

DUINKO-XMMMYECKasA OYUCTKA MO Ba ¢ nocreayoLen
JLOOYNCTKOW hunbTpaumen Ha ABYXCTYNEeHYaTbIX
3€PHUCTBIX 641 COPOLUMOHHBIX drnbTpax

Ha HoBbIx 06bekTax, npu
cbpoce B BOAHble 06 bEK-
Tbl kKaTeropmm A

Cwm. npumevaHue 1) BHU3Yy
Tabnmuybl

MexaHu4yeckasa ouncTka no 5r, buonornyeckas
OYMCTKA B UCKYCCTBEHHbIX UM ECTECTBEHHbIX YCMO-
BUSIX, C NOCNEAYOLEN 4004NCTKON hunbTpalmen B

COpPOLMOHHbIX hunbTpax

Ha HoBbIx 06bekTax, npu
cbpoce B BOAHblEe 06 bEK-
Tbl kKaTeropmm A

Cwm. npumevaHue 1) BHU3Y
Tabnmuybl

7a

76

Buonoruyeckas o4yncTka Ha
o6bekrax OC 'CB, HaunHas
¢ 60onbLUNX

Buonornyeckas oumcTka ¢ HUTpudkaumen

Tonbko npu cbpocax B
BOAHblE 0ObEKThI KaTero-
pumn I

BeiGop mexay TexHonoru-
MW 7a 1 7B OCyLLECTBNS-
€TCs peLleHNeM YnornHo-
MOYEHHOro rocyaap-
CTBEHHOrO opraHa B obna-
CTM OXpPaHbl OKpyXKatoLLen
cpefbl B COOTBETCTBUMU C
noTpebHOCTbIO BOAHOMO
obbekTa B GUOreHHbIX
anemeHTax

Bruonoruueckas ouncTka ¢ HUTpudmkalmen n ya-
CTUYHOWN CUMYNbTaHHOW 4 eHUTpudmnkaymnen

WcknounTeneHo ang cy-
LeCTBYIOLNX OO BEKTOB,
cbpacbiBaloLNX OYNLLEH-
Hble€ BOAbI B BOAHbIE 06b-
ekTbl kateropum B-I', Ha
KOTOPbIX 3Ta TEXHOMNOMUsI
yXKe NPUMEHSIETCS, a Be-
nnymHa UMKOUTn meHee
15 pocTurHyTa He nosj-
Hee, Yyem 3a 2 roga ao
BCTYNMNEHWS B CUny Tpe-

Cwm. npumeyanue 1) BHu3y
Tabnuupbl




ere

O6nacTb NpUMEHeHMs Kak

Ne HavmeHoBaHue HaumeHoBaHue TexHonorum (MeToaa) HOT Mpumeyanune
6oBaHun 06 obsizaTenb-
HoMm nepexoge Ha HOT
06beKTOB |- KaTeropum B
AaHHOW nogoTtpacnu, u
He gonblue 7 neT nocne
3TOro Cpoka.
Buonoruyeckas ouncrka ¢ yaaneHuem asora Tonbkko npu c6pocax B
78 BOAHble 06bEKTbI Karero-
pwm I
Quuctka ¢ Guonornveckum yaaneHnem asora n na OC 'CB co c6pocom | CM. npumeuanve 1) BHU3Y
" ocdopa BOAHbIE 06bEKTbI Karero- Tabnuybl
pvum B
Bronoruyeckas ouncTka ¢ yaaneHuem asora u xu- Ana MCB co c6pocom B Cwm. npymeyaHue 1) BHU3Y
74 MUYECKUM yaaneHuem gocgopa BOAHbIE 06bEKTbI Karero- Tabnuuybl
pum B. Ana OC
He KpynHee 60nbLumnx
7e Ounctka c Guonormyeckum yaaneHmem asora u Ona OC I'CB, HaunHaa ¢ | Cm. npumedaHue 1) BHU3Y
docopa ¢ aumgodurkaymen 6onbLumx, co c6pocom B Tabnuybl
BOAHbIE 06beKTbI KaTero-
o Ouucrtka c Guonormyecknm yaaneHmem asora u A ovn B
Guonoro-xummn4eckum yaganeHuem gocgopa
QOuunctka c Guonormyeckum yaaneHvem asorta n
73 Guronoro-xuMmmMyeckum yaaneHnem cgocdopa ¢ ayun-
Aodmkauuen
Buonoruieckan ouucrka MonHasi GUONOrMYEcKas ouncTka Ha OC I'CB g0 HeBonb- | Cm. npumedatme 1) BHU3Y
"CB Ha cBepxmanbix —
LUMX BKAOYUTENBHO, Tabnuypbl
cpeaHux OC
cbpacbiBaOLLUX OUMLLEH-
8a Hbl€ BOAbl B BOAHbIE 00b-

eKTbl KaTeropum B.

Ha cBepxmaneix OC 'CB,
cbpacbIBaloLLNX OYMLLIEH-




144>

HaumeHoBaHue

HavnmeHoBaHue TexHonoruu (Metoaa)

O6nacTb NpUMEHeHMs Kak
HOT

Mpumeyvanune

86

8B

8r

8a

Hble BOAbl B BOAHbIE 00b-
eKTbl kaTeropum b

Buonornyeckas oynctka ¢ HUTPUGUKaLmMeEn n va-
CTUYHOW CUMYMbTaHHOW AeHWUTpUdMKaymen

McknounTenbHo Ana cy-
LEeCTBYIOWMX O6BEKTOB,
cBpacbiBaoOLLUX OUMLLEH-
Hble BOAbl B BOAHblE 00b-
ekTbl kateropun B-I', Ha
KOTOPbIX 3Ta TEXHONOTNS
YK€ NPUMEHSIETCS, U Be-
nnumHa UMKOUTn meHee
15 pocTurHyTa He nosg-
Hee, yem 3a 2 roga oo
BCTYNMEHUs1 B cuny Tpe-
6oBaHuI 06 obs3arTennb-
HOoM nepexoge Ha HOT
o6vekToB |- kaTeropum B
JAaHHOW nogoTpacnu, 1
He ponblue 7 reT nocne
3TOro cpoka

CMm. npumevaHue 1) BHU3y
Tabnuybl

MonHas buonornyeckas ovYMCTka C yaaneHnem aso-
Ta

Ha OC 'CB ao cpegHux
BKIIOMUTENBHO, cOpachbl-
BalOLWMX OYULLEHHbIE BO-
Abl B BOAHblE 00bEKTbI Ka-
Teropun b

Cwm. npumeyaHue 1) BHU3Y
Tabnuybl

Buonoruueckas ounctka ¢ yaaneHnem asora v xu-
MUYECKNM yaaneHmem cocdopa

Ounctka c Gronoruyecknum yaaneHmem asora u
Buonoro-xuMmn4eckum yaaneHunem gpoccopa

Ha OC I'CB ao cpeaHux
BKITIOUUTENBHO, cOpachl-
BaloLLX OUULLEHHbIE BO-
[bl B BOAHbIE 00bEKTbI ka-
Teropum A

Cm. npumevaHue 1) BHU3Y
Tabnuubl

9a

Hoouuctka FCB

CoBmecTHoe npumeHenune HOT 7 n HAT 8 ¢ coune-
Tpamu/punbTpam — BropeakTopamm JOOUNCTKM (C
npuMeHeHemM nNnbo 6e3 NPUMEHEHNS peareHTa Anst

Ha OC 'CB ot cpegHux
[0 KPYMNMHENLMX BKMHOYN-
TENbHO, cOpacbiBaKOLLMX

Cwm. npvmevaHue 1) BHU3Y
Tabnuuybl




1145

Ne

HaumeHoBanue

HaumeHnoBaHue TexHonoruun (Metoaa)

ObnacTb NPUMEHEHMs KakK
HAOT

Mpumeyanue

96

AOMNONMHUTENBLHOro ocaxaeHnsa gocdopa)

OUNLLIEHHbIE BOAbI B BOA-
Hble 06BeKTbI Kateropum A

CosmectHoe npumeHenune HAT 8 n 6uonpypos ao-
OUNCTKN

Ha OC 'CB go cpepHux
BKMIOYMTENBLHO, cOpachbl-
BaIOLLMX OYULLEHHbIE BO-
Abl B BOAHbI€ 00bEeKTbI Ka-
Teropum A

Cwm. npymevarue 1) BHU3Y
Tabnuybl

10a

106

10B

CokpalleHune maccbl obpa-
sytowlerocs Ha OC 'CB
ocagka nytem o6e3BoxuBa-
Hus

MexaHuyeckoe 06e3BoXMBaHUE

YHuBepcanbHas

Bxniouas ounbTpytowme
MELLIKW KaK 3remMeHT 060-
pyaosaHus gns OC coot-
BETCTByIOLEro macwraba.

YnnoTtHeHne n noAcCyLUKa Ha UNoBbIX Nowagkax

Kak BpeMeHHoe peLueHue
Ha OC FCB ao cpegHux
BKMIOYUTENBHO, NpU ycno-
BMM NMONy4YeHUs ocagka ¢
CoAep>KaHUEM CYXOro Be-
wectsa He meHee 25 % u
OTCYTCTBUS! BbIP@KEHHbIX
3KONOrNYECKUX U CaHW-
TapHO-TUMMEHNYECKUX
npo6nem

CryLieHvie 1 nogcyLuka Ha UNOBbIX NIOLLAAKax C
npMMeHeHuem nokynsHTa

Ha OC I'CB go 6onblumx
BKITIOYMTENBHO, NpU YCIo-
BUW NONYYEHUs 0caaka C
coaepXaHueM Cyxoro Be-
wectsa He meHee 25 % n
OTCYTCTBWS BblPaXKEHHbIX
3KOMOrNYeCcKmnx 1 caHu-
TaPHO-TUrMEHNYECKMNX
npobnem

11a

Crabunusaums opraHuye-
CKOro Bewyecrsa ocagka [CB

AHaapobHas cTabunmsayms XuaKknx ocagkoB, BKIHO-
yas 06paboTky W yTunusaumo bruorasa

Ha kpynHenwmnx n ceepx-
kpynHbix OC F'CB, uc-




O6nacTb NpUMEHEHUN Kak
Ne HaumeHoBaHue HaumeHoBaHue TexHonoruun (MeToaa) HOT Mpumeyvanue
Nonb3yIOLWMX NEPBUYHOE
ocBeTNneHue
116 Komnoctuposanue ocagkos Ha 6onbLumnx — kpynHen-
wux OC ICB
118 Tepmuueckas cyluka ocagka Ha kpynHenwmnx u ceepx-
kpynHbix OC 'CB
11r CxxuraHue ocagka Ha kpynHenwmx n ceepx-
kpynHbix OC 'CB
So6pg6é”r'gé’canka CTOSHBIX | HeponyLyeHWe 3HaUMTENBHON PeLMpKYnSLUK 3a- YHuBEpcanbHbIii
A rPSA3HSIIOLLUX BELLECTB B BO3BPATHbIX NOTOKAX OT CO-
opykeHui o6paboTku ocagka Ha coopyxeHus 6uo-
12 FIOTYECKOI OUNCTKM, KaK C NMOMOLLbIO NPUMEHSIEMBIX
TexHonornn o6paboTkn ocaaka, Tak u ¢ UCNOMNb30-
w BaHWeM npyu HeoBX0A4MMOCTN TEXHONOMMIA NOKanb-
> HOW OMUCTKW BO3BPATHbIX NOTOKOB
YNpaBneHue npoLeccom u Harnuune n UCnonb3oBaHNe TEXHONOTMYECKOro pe- YHWBEpcanbHbIii
KaYeCcTBOM OYUCTKM
rnameHTa, Bkniovaiowero B cebst nogpobHoe onuca-
HMe TEXHONOrMYECKUX NPOLIECCOB KOHKPETHbIX
13a OUMUCTHBIX COOPYKEHUI, Ananas3oH pabounx TEXHO-
NOrMYecknx NapameTpoB 3KCnyaTayum B LUTATHbIX
pexumax paboTbl paccMaTpYBaeMbIX COOPYKEHUIA U
nnaH AencTBUi NP HELLITATHbIX U aBaPUNHBIX CUTY-
aymsax
136 Hanuune HanaeHHOW CMCTEMbI OpraHM3aLnmn akc- YHuBepcanbHbIi
nnyarauuu
Hannune kBanudurympoBaHHOro nepcoHana nnm ao- YHuBepcanbHbIi
138 roBopa CepBUCHOTO 0BCyXBaHUSA ¢ KBanUULMPO-
BaHHOW opraHusauunen
13r

Hanuuuwe n ucnonHeHue nporpamMmmbl NPOU3BOA-
CTBEHHOrO KOHTpons paboTbl COOPYKEHUN

YHuBepcanbHbIi




YA 2%

HaumeHoBaHue

HaumeHoBaHue TexHonoruu (MeToaa)

ObnacTb NpUMEHEeHUs Kak
HOT

MpumeyvanHue

1340

Haanexaljme dukcauus, xpaHeHne, TexXHonornye-
CKWI1 aHanua pesynbTaToB NMPOV3BOACTBEHHOMO KOH-
Tpons

YHuBepcanbHbIi

14a

YnpaBneHue sHeproHocuTte-
NSIMU, CbIpbEM U NOBOYHOMN
NpoAyKUMeii Npu o4ncTke
rce

Wcnonb3oBaHne ANs Nogavun Bo3gyxa B a3POTEHKM
arperaToB ¢ KM ncnone3oBaHunsi 3NekTpoaHeprum
He MeHee yCTaHOBMEHHbIX B Tabnuye 5.21

Ha kpynHenLwmx n ceepx-
kpynHbix OC 'CB

146

148

14r

14p

14e

McnonbaoBaHue TEXHONOMMI NOAa4M BO3AYXa,
a3paLMOHHBIX CUCTEM (BO3LYXOHarHeTarenm n auc-
neprartopel), o6ecneynBaoLLmX B COBOKYNHOCTU 3a-
TpaTbl 3NEKTPOIHEPrUK Ha nNpoLecc GrMonornyeckomn
OUUCTKM CTOYHbBIX BOJ, B a9pOTeHKax He Bonee ycTa-

HOBNEHHbIX B Tabnuue 5.21

Ha OC I'CB, HauuHasa ¢
KPYMHbIX

MpuMeHeHWe aBTOMaTU4ECKOro ynpaeneHus noaa-
Yyel BO3ayxa B COOPYXKEHUSI BUONOrMYeckon OUNCTKN
Mo AaHHbLIM HENPEPLIBHOIO KOHTPONS KOHUEHTpauun

pPacTBOPEHHOrO KUCIOpOoAa B 3TUX COOPYKEHUSIX

Ha pekoHCTpynpyeMbix
HoBbIx OC 'CB, HauuHasa
CO CpeaHux

MpumeHeHne pecypcocbeperaloLmx TEXHONOrN,
no3BonaloWUX yaanatb ocdop 13 CTOUHbLIX BOA
NPenMyLLEeCTBEHHO 3a cYeT Bruonornyecknx npouec-
coB, obecneumBaloLMX pacxos peareHTos, npu
YCNOBUKN BbINOMHEHMS TEXHONOMMYECKNX HOPMaTh-
BOB, He 6onee ycTaHoBMNeHHbIX B Tabnuye 5.21

Ha OC I'CB, HaunHas ¢
KPYNHbIX

Mcnonb3oBaHne cuctem asToMaTUUYeCcKoro ynpas-
NeHUs PACXOA0M PeareHToB ArS OYUCTKU CTOYHbIX
BoA 1 06paboTku ocajgka, obecneunBalomx ux Ao-
3MPOBaHNE B KONMMYECTBAX, MUHUMANLHO 4,0CTaTou-
HbIX ANS OCYLECTBMNEHNS TEXHOMOrMYECKNX NpoLec-

coB

Ha OC I'CB, HauuHasa ¢
6onbLnx

Mony4yeHue B pesynbTare npoLeccos 06paboTku
ocagka nobo4yHOM NPoAYKUUN

Mpu HanUYM BO3MOXHO-
CTW MCNOMNb30BaHUA NO-




8ve

O6nacTb NPUMEHeHUs Kak

Ne HanmeHoBaHue HaumeHoBaHue TexHonoruu (MeToaa) HOT MpumeyvarHue
GoYHONM NpoayKLUM
u (MUnNu) NpyY 3KOHOMUYE-
CKOW LienecoobpasHocTu
ee npov3BoAcTBa
MoBTOpHOE UCMONb30BaHWNE OYULLIEHHOW BOAbI B 3a- Mpwv Hann4MmM TexHnYe-
CYLLNMBbIX perMoHax Ans nonvea CKOW BO3MOXHOCTU MC-
14x NOnb30BaHUA WWnK Npu
3KOHOMWYECKON Lieneco-
obpasHocTn
MpenoTepaLueHue sarpsia- HeponyLyeHne BO3HUKHOBEHMUS B COOPYXEHMSAX Ha OC 'CB, HauuHas ¢
HEHW: BO3AYLLUHOM CPEAbI OYMCTKM CTOYHBIX BOJ, 3aCTOWMHbIX 30H U 30H, FAe Manbix
15a | yMeHbLUeHuA yrnepoaHoro
GBAA OMMCTHBIX COOPYKE- MO>ET 3arHuBaTh 0CaA0K C BblAENeHeM MeTaHa B
HUR armocdepy
MNepekpbITUE OTKPLITbIX MOBEPXHOCTEN OUUCTHbIX Ha OC I'CB, He umetowmx
coopyxeHun, Hanbonee nHTeHcusHo Boigensowmx | C33 Heobxoaumoro pas-
156 JypHonaxHyLue BeLecTBa (Kak MUHUMYM NOABO- Mepa u UMetoLLuX pery-
JdLme KaHanbl, NECKONOBKW, YNNOTHATENN 0Caaka, NApHbIe NPETEH3UM Ha
ayuaodukaTopbl 0caaka) HEeNPUATHbIE 3anaxu B
XWUINOW 3acTporike
OuucTka OTXOAALUMX Fa30B OT NEPEKPBITHIX MOBEPX- BbI6Gpockl OT YCTaHOBOK
HOCTEN U TOYEYHbIX BbIBPOCOB (Kak MUHUMYM OT CYLLIKM U CXXUraHmsa ocag-
obopyaoBaHUA U (Unu) OT NOMELLIEHWUI, r4e NponC- Ka, peaKkTopHOro 1 TyH-
XOAUT NpeABapuUTenbHas MexaHu4yeckas ouncTka HENbHOro KOMNOCTUPOBAa-
CTOUHbIX BOA, MPOLEeCChl XpaHeHus 1 o6paboTku HUS, NPUHYAUTETbHbIE
ocagka) nubo pacrbirieHe aspo3onen, HeuTpanu- BbIGPOCHI U3-N0OA Nepe-
158 3yIOLLMX 3anax KPbITbIX NOBEPXHOCTEN —

ans scex OC I'CB.

B ocTanbHbIX criyyasax —

Ha OC I'CB, He umetowmx

C33 Heobxopumoro pas-
Mepa 1 UMEIoLLX pery-
NAPHbIE NPETEH3UN Ha




6ve

OGnacTb NPUMEHEHUS KaK

Ne HaumeHoBaHue HavnmeHoBaHue TexHonoruu (MeToaa) HOT MpumevaHue
HeNnpPUATHbIE 3anaxu B
XKUMNOW 3aCTPONKE.
PacnbineHvne asposonen
NPUMEHUMO Ans 60nbLIMX
OTKPbITbIX Mrowagen
(vnoBble NroLwaaku
n T. n.) Nnbo Kak ansTep-
HaTUBHOE (MO 3KOHOMUYe-
ckomy 060CHOBaHMIO) pe-
LUEHUEe ANS OTKPbITbIX eM-
KOCTHbIX COOPYXEHU
15r Hanuuyre u BbinonHeHne nporpaMmmbl KOHTPONS 3a- Ha OC I'CB, HauuHas co
rPSI3HEHWS BO3AYLLHOW Cpefbl cpeaHux
MpepoTepaluenue sarpsis- IMpY NPUMEHEHMM OCafKOB CTOYHLIX BOJ, B Ka4eCTBe YHUBEpCanbHbIN
HEHNA NO4B YAOBPEHIS, PeKyNbTUBAHTA, KOMMOHEHTA ANIS 04~
BOrPYHTOB, & TaKXe Marepuana ansa NpoOMeXyTou-
16a HbIX U MOKPOBHbIX CI0E€B Ha NONUrOHax pasMeLleHusi
0TX0[0B — coBniogeHNe COOTBETCTBYIOWMNX Tpebo-
BaHWI K COCTaBY N CBOWCTBaM OCaAKOB, WX KOHTPO-
nio [20]-{23]
MpomexyToyHoe xpaHeHne 06€3BOXEHHbIX OCaAKOB YHuBepcanbHbIn
U BblAENEHHbIX rpy60ANCNepCHbIX OTXOA0B Ha cne-
166 LmarnbHO NOArOTOBNEHHbIX NoLyagkax ¢ BOJOHe-
NPOHULI2EMBIM OCHOBaHWEM, UCKNIOYAIOLWMNX 3arpas-
HeHue nous U 060pyAOBaHHbIX CUCTEMAMU A peHa-
Xa, nMbo B KOHTENHepax
C6op n ounctka (B ToM uncne B ocHoBHbix OC CB) YHuBepcanbHbIn
168 NMBHEBBIX W NHbIX CTOYHBIX BOJ,, 06pasytoLmxcs Ha

nnowaake OC, B MeCTax xpaHeHWns 0cagKa n oTxo-
A0B

1. B cripaBoyHWKe NPeAnoXeHO U 06OCHOBaHO ANA ONTUMM3ALMU PacXof0BaHWUS

MHBECTULMIN Ha co3sgaHune (pekoHcTpykuyuio) OC ans




(01515

Ne

HaumeHoBaHue

HanmeHoBaHue TexHonorumn (Metoga)

O6nacTb NPUMEHEHUS Kak
HOT

Mpumeyvanune

Luenen nepexoaa nogorpacnu Ha HAT ocywecTBNATL paHKUpoBaHWe BOAHbLIX OBGBEKTOB AN Lenen npumeHeHns HOT Takke B npeaenax ve-
Thipex rpynn (kateropuii A—I"). HasBaHua 1 NPeANOXEHUs MO pasrpaHUYEHNIo OOBLEKTOB MO KaTeropusiM NPUBOASATCA B HACTOALLEM CMIPaBOYHU-

Ke YCIOBHO.

Kareropusi 5. OcHoBHas rpynna BOgHbIX OGHEKTOB.

KaTeropusi B. Qkonornyecky yCTonumBble BOAHbLIE 06 HEKTbI

Kareropus A. HauGonee oxpaHaemMble Unu Hanbonee ys3BuMbIe BOAHbIE 00BbEKTbI — rpynna, Tpebdyiowasn cambix 3PdEeKTUBHbIX TEX-
HOTMOTUIA.

Kateropusi . O6bekTbl ¢ 0c060 HU3KUM coaepXkaHuem asoTa u doccdopa, gonyckaowme npu 060cHOBaHUK, NPUMEHEHUE Guornoru-
yeckom ouncTkm 6e3 rnybokoro yaaneHus asora u docdopa (yaanenue B npegenax 30 %).

Cdbepbl npumeHumocTu kateropuin A—=C MOryT MCMONb30BaTLCA NPU HaNM4YMM COOTBETCTBYIOLLIEN HOpMaTMBHO-NpaBoBon 6asbl. [o ux

NPUHSATUSA KO BCeM obbekTam cnegyeT npumensaTe HAT, npuBeaeHHbIe B AaHHOM pasgene aAns kateropum b. Mcnonb3oBaHve ana Bcex 06b-
ektoB HOT ansa kareropum A, yuuTbiBasi NOBCEMECTHOE pacnpocTpaHeHne o6bekToB NOAOTPACHN, HE COOTBETCTBYET onpeaenenHuto HAT B
cratbe 28.1 219-P3 kak HaMMEHbLLEro YPOBHS HEraTUBHOrO BO3AENCTBUSI HA OKPYXKaIOLLYIO CPeAy B pacuyeTe Ha eAVHULY ... BbINOMHAEMOW
paboThbl, T.k. He obecneunT Ans nogoTpacnu u 6accenHoB BOAHBIX 06LEKTOB TPEGYEMbI HAUMEHbLUUIA YPOBEHb YPOBEHb BO3AENCTBUS.

3pecb v panee HOT Ans BOAHbIX OGBEKTOB YKa3aHHOW KaTeropum SIBNSIIOTCA T€ TEXHOMNOMU, ANSA KOTOPbIX AaHHbIE YCNOBUA NPUMEHEHUA ABNSIOT-
cs Hanbonee XeCTKUMW 13 A0NYCTUMbIX. 19 yKasaHHOW KaTeropum Apyrue TeXHONOrm, KOTopble yA0BnNeTBOPAIOT elle 6Gonee xecTkum TpedoBa-
HuAM, 6yayT npesbiwaTtb Tpebosanwsa HAT. Mpumep: HAT 78 — HAT ana kateropuu I, HOT 7r — ana kateropun B, HAT 74 — ana kareropuu b.

MpumeHeHue, Hanpumep, HOT 74 B ycnosusax kateropum [T BO3MOXHO, HO NPUBEAET K HepaLMOHaNbHOMY pacxoA0BaHUIO CPeACTB.




MpunoxeHune b
(O6as3arenbHoe. fiBNfAeTcA Bbiaepxkon U3 pasgena 5. NMpu Hanuuum pacxoxaeHuin
crnefyeT pyKoBoACTBOBaTbCA pasgenom 5)

MepeuyeHL TeXHONOrMYECKUX Nokasarernen

TexHonornyeckue nokasarenu ana HAOT 4e «HeGuonorunyeckas ouncrka crou-

HbIX BOA, B MecTax nepvoauyeckoro npebbiBaHUs nepcoHana u (unu) otabixa-

W UX»
TexHONOrMYeCKU Nokasatenb:
EanHuuya 3HaueHue, He
KOHLEHTpaLus 3arps3HsitoLLero BewecTsa 1
5 n3mepeHusi Gonee
B OUYMILEHHOW BoAe
KoHueHTpauus B3BELLEHHbIX BELLECTB Mr/n 15
KoHueHTpauus Bl1Ks Mr/n 25
KoHueHTtpaumsa XMNK mr/n 80
KoHueHTpaums doccopa doctatos Mmr/n 1
" YkaszaHHble 3HaYeHNs NPUBEAEHDI KaK CPELHErOLOBbIE.

TexHonornyeckue nokasarenu ana HAOT 6a «®U3nKo-XxuMmuyeckasa ouncTka cto-
KOB OT B3BelIEHHbIX BelecTB U HedTenpoaykToB MeTogaMu TOHKOCIIOMHOrO

oTcTauBaHus, hroTaumMM UM KOHTaKTHOW ¢hunbTpauun ¢ npeasapuTenbHON

peareHTHOM 06paboTKON»

TexHONOrMYeckKkumn EavHuua 3HauyeHwue, He
rnokasaresnb U3MepeHusn Gonee "2

BaBselueHHble BelecTBa Mmr/n 15
HedTenpoayktbl mr/n 2
XIMK Mmr/n 60
BIKs mr/n 12
docdop docdaTos mr/n 1
7 YkasaHHble 3HA4YEHUA NPUBEAEHBI KaK CPEIHEr00BbIe.
2 Mpu cbpoce B BOAHbLI OBBLEKT Nognagaowme noa AeincTBue MEXAYHAPOAHbIX COrnaLleHuii Tpebo-
BaHWA COrnalleHuin MNPUMEHAIOTCA B TEX Crny4asnx, Koraa OHu Xkecrtye AaHHbIX nokasarenew nubo
nNpeabsBnAOTCA NO UHbIM BELLECTBAM (NoKa3aTensam).
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TexHonornyeckue nokasarenu ansa HAT 66 «®Pu3nko-xmmuyeckasl OUNCTKa CTo-
KOB OT B3B€WEHHbLIX BewecTB U He(hTenpoayKTOB MeTOAaMM TOHKOCNOMHOro
oTcTauBaHusA, (PrioTauMmM UMM KOHTAKTHOW unbTpauuu ¢ npeaBapuTenibHOW
peareHTHOM o06paboTKOM, C nocneaywoWwen AOOUYMCTKON ABYXCTYNEeH4YaTon

¢unbTpaument Ha 3epHUCTLIX U Koanecuupyownx punbTpax»

TexHonorMyeckumn EavHuua 3HaueHue, He Oonee
nokasarens u3MepeHus "2
BaBelueHHbIE BeWeCcTBa Mr/n 8
Hedrenpoaykrbl Mmr/n 1
XMNK Mr/n 50
BlNKs Mr/n 10
docdop dpoctaTos Mmr/n 1

" YKka3aHHble 3HaYeHUs1 NPUBEAEHBI KAK CPEAHEr010BbIE.
2 Mpu c6poce B BOAHLIA 06BLEKT noanagaloLme noj AeicTBue MeXayHapoaHbIX cornatleHuii Tpe6o-
BaHMWS COrMaLLeHUii MPUMEHSIIOTCS B TEX CNy4asx, KOrAa OHU XeCTYe AaHHbIX nokasartenen nmbo

npeabABNAIOTCA MO UHbIM BELLIECTBAM (NokasaTensm).

TexHonornyeckmne nokasarenu ana HAT 6B «MexaHuuyeckas ouncrka OT B3Be-
WEeHHbIX BewecTB U HePTEeNPOAYKTOB METOAOM OTCTauBaHusl, buonoruyeckas

OYUCTKA B UICKYCCTBEHHbLIX NTU €CTeCTBEHHbIX YyCIIOBUAX»

TexHONornyeckKknm EavHnua 3HaueHue, He OGonee
nokasarernb M3MepeHus 2
BaBelueHHble BellecTBa Mmr/n 15
HedTenpoaykTsl Mmr/n 0,5
XMNK mr/n 40
BIMKs Mr/n 8
docdop dpoctaTos mr/n 0,5

" Yka3aHHble 3HaYeHUs1 NPUBEAEHbI KaK CPEAHErofioBLIe.
2 ~ ~ -

) Mpu c6poce B BOAHBLI 06LEKT NOANaAAIOLLME NOA AECTBUE MEXAYHAPOAHBIX COrnaLLeHuii Tpe6o-
BaHUs COrNaLLEHUii NPUMEHSIIOTCH B TEX CAYYasX, KOr4a OHU XKECTUe AaHHbIX nokasareneil nuéo

NpeabABAAIOTCA NO UHLIM BELLUECTBaM (nokasaTensm).
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TexHonornyeckue nokasarenu ans HOT 6r «®n3mnko-xuMmmnyeckasa OUMCTKa CTo-
KOB OT B3BellEeHHbIX BelwecTB U HedTenpoayKTOB METOAaMMN TOHKOCIIOMHOro
oTcTauBaHusn, prnoTauumn nu KOHTaKTHOM PuUnbTpaumMm ¢ npeaBapuTErIbHON
peareHTHOM 06paboTKoN ¢ nocneaylowen 4OOUMCTKON PunbTPaumen Ha aByX-

CTYNEeHYaTbIX 3ePHUCTbLIX U COPOGLIMOHHBLIX hunbTpax»

TexHoOnornyeckumn EanHnua 3HaueHue, He bonee
nokasarernb U3MepeHUs 2
BaselleHHbIe BelecTBa mr/n 5
HedTenpoaykTsl mr/n 0,3
XK Mmr/n 30
BIMKs Mr/n 5
dochop chocdatos mr/n 0,5

" YKka3aHHble 3Ha4YEHNs NPUBEAEHbI KaK CPELHEro40BkIE.
2 Mpu c6poce B BOAHBI 0GBLEKT NoanaaatoLLue noa AeicTeue MexayHapoaHbIX cornatueHmii Tpe6o-
BaHMWS COrMaLLEHUIi MPUMEHSIIOTCA B TEX CMy4Yasx, KOr4a OHM XeCTYe AaHHbIX nokasarenen nmbo

NpeabABNAOTCA N0 UHLIM BELLECTBAM (MoKasaTesnsm).

TexHonorn4yeckue nokasarenu ana HAT 6a «AkkymynupoBaHue U ycpeaHeHue
3arpA3HEeHHON YacTu nocTtynaiowero pacxoaa (Moxer ObiTb COBMELLEHO C Me-
XaHUYEeCKOW OYMCTKOW), Buonornueckasi ouMcTKka B UCKYCCTBEHHbIX WU ecTe-
CTBEHHbIX YCNOBMsIX, C NOCneaylouwen AOOYMCTKON (hunbTpauuen B copoum-

OHHbIX (punbTpaAxX»

TexHOMOrMYecKui EavHunua 3HaueHue, He 6onee
nokasarenb U3MepeHun 2
B3BelueHHbIe BellecTBa Mr/n 5
HedTenpogykrbl Mr/n 0,1
XK Mr/n 30
BIKs Mmr/n 5
docop dpocdatoB Mmr/n 0,5

" YkasaHHbIE 3HAYEHUs IPUBEAEHbI KaK CPEHErof0BbIe.
2 Mpu cOpoce B BOAHBI 00BLEKT NoANaAaloLme noa AENCTBUE MEXAYHAPOAHbIX cornalueHuii Tpebo-
BaHUA COrMalLeHuii NPUMEHSIOTCA B TEX CNYYasX, KOrAa OHU XECTYE JaHHbIX nokasatenen nubo

NPeabSABISAIOTCS MO UHBIM BELLECTBAM (NokasaTensm).
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TexHonornueckne nokasarenu HAT 7a «Bnonoruyeckasi ouncrka ¢ HUTpudukaum-

en» Ansi OYMIWEHHON BOAbI NOCSIe COOPYXEHUN OMONOrMYecKkom OUNCTKN

TexHonornyeckumn EavHuua usmepe- 3HaueHue, He bonee
nokasarenb HUS .2
15
KoHueHTpaumsa B3BELUEHHbIX BELECTB Mr/n
KoHueHTtpaumsa BlNKs Mmr/n 10
KoHueHTpauma XMK mr/n 80
KoHueHTpaumsa asoT aMMOHWUHBIX 2
. Mr/n
coneu
KoHueHTpauus asota HUTpUTOB Mr/n 0,2

R YKasaHHble 3HaYeHUA npuseaeHsbl Kak cpeaHeronoBble.

2 Mpu cbpoce B BOAHLIN 06BLEKT NognagatoLme noa AenCTBUE MEXayHapOAHbIX cornaweHui TpebosaHmns

cornaLlueHui APUMEHAIOTCA B TEX Cny4aax, korga OHU XXect4ye AaHHbIX nokasareneu nu6o npeabvAsnATCA

no WHbIM BeLLecTBaM (nokasaTenam).

TexHonornueckune nokasarenu HOAT 7B «buonornyeckana ouucTka ¢ yaaneHMem aso-

Ta» OnsA OYMIEHHOWU BOAbI NOCHe COOPYXKeHU OMONOrmyeckom OUYUCTKU

TexHONorMuyecKum EaviHuua 3HaueHue, He 6onee

nokasarennb u3MepeHus 2
KoHLeHTpaums B3BELLEHHbIX BELLECTB mr/n 15
KoHueHTpauus BIKs Mmr/n 8
KoHueHTpaums XINK Mmr/n 80
KoHueHTpaumsa asoT aMMOHUIAHBIX CONewn mr/n 2
KoHLeHTpaLus asoTa HUTpaToB mr/n 9°
KoHUeHTpaunsa asota HUTPUTOB Mr/n 0,2
KoHueHTpaums dpoccopa doctaTos Mr/n H/H

T Yka3saHHble 3HaYeHUs1 NPUBEAEHbI KaK CPeAHErofoBbIe.

2 Mpu cbpoce B BoAHbI 06LEKT NOANaAaloWMe NoA AeNCTBNE MEXIYHAPOAHBIX COrnalleHuit TpeGoBaHus co-
rmalleHnii NPUMEHSIIOTCS B TeX Cy4anX, KOrAa OHU XecTye JaHHbIX noka3aTenei nubo NpeabaBnsaloTca No UHbIM

BelllecTBaM (nokasaTensim).

® Mpun coOTHOLIEHNN KOHLIGHTPaLMN aMMoHUitHOro asoTa n BIMKs 6onee 0,25 — KOHLIEHTpaLMIO a30Ta HUTPATOB

JonyckaeTcsl npuHMMaTh He bonee 11 mr/n.
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TexHonornyeckue nokasarenu HAT7r «Ounctka ¢ 6MONOrMYeCKUM yaaneHueM aso-

Ta n ¢occopa» ons oUNEHHON BOAbLI NOCIIE COOPYXEHUN OUOSOrMYEeCKON OUNCT-

KN
TexHOnornyeckum EavHnua 3HauyeHue, He
nokasarernb U3MepeHus Gonee 2
KoHueHTpaums B3BELLEHHbIX BELLECTB Mr/n 15
KoHueHTtpauus Bl1Ks Mr/n 10
KoHueHTpaums XIK Mr/n 80
KoHLUeHTpauusa a3oT aMMOHUWHBIX CONen Mr/n 2
KoHueHTpaums asota HUTpaToB Mr/n 97
KoHueHTpaums asota HUTpUTOB Mr/n 0,1
KoHueHTpaums gocdopa gocdaTos Mr/n 1,0

") YkasaHHble 3HaYEHUS npveeaeHbl Kak cpeaHeroaoBbIe.

2 Mpu cbpoce B BOAHLIN 06BLEKT NoagnagatroLme noa AenCTBme MexayHapoaHbix cornaweHnn TpeboBaHns
COrnaLleHuit NPUMEHSIIOTCA B TEX CMy4asx, KOrAa OHU XeCT4e AaHHbIX nokasaTtenen nubo npeabsaBnsoTcs
no UHbIM BeLLEeCTBaM (nokasaTensam).

3 Mpn COOTHOLLEHNM KOHLEHTPaUMM aMMOHUIHOTO asota u BlNKs 6onee 0,25 — KOHUEHTPaUUIO a30Ta HUT-

paToB A0NyCKaeTcsa npuHuMaTth He 6onee 11 mr/n.
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TexHonornyeckue nokasaresv ansi OUULIEHHOW BOObLI Nocne COOpy)KEHVIﬁ 6uonoru-

yeckon ounctku ana HAT 70 «Bnonornyeckas ouUcTka ¢ yaaneHMeMm asora u Xumm-

Yeckum ypaneHuem cdocdopar, 7e «OuncTka ¢ GUONOrMyeckum yaaneHuem asora u

6uonoro-xumuueckum ypaneHuwem dgocdcopa ¢ aunpgodukaumen», 7x «Oumnctka c

6uonornyeckMm yaaneHuem asora U GMONOro-XMMUUYEeCKUM yaaneHuem doccopar»

1 73 «Ounctka ¢ GMONOrMUYECKUM yaaneH1MeM asota u 6MONOro-XMMUIYECKUM yaarne-

Huem doccpopa ¢ aumaodpukaumnen»

TexHONorn4yeckun EanHnua 3HaueHue, He
nokasarensb n3MepeHus Gonee 2

KoHLeHTpaumsi B3BeLLEeHHbIX BELLECTB Mr/n 10
KoHueHTpauunsa BlKs mr/n 8

KoHueHTpauna XINK Mr/n 80
KoHueHTpauums a3oT aMMOHUMHBIX Conen Mmr/n 1

KoHLeHTpauma a3ota HUTpaToB mr/n 93
KoHueHTpauus asota HUTpUTOB mr/n 0,1
KoHueHTpauuwsa docdopa dpocdaros Mr/n 0,7

n YKasaHHble 3Ha4YeHUA NpuBeeHbl Kak CPEAHEroA0BbIE,

2 Mpun cOpoce B BOAHLIN 0O BLEKT NOgNajaloLLMe N0 ASHCTBUE MEXAYHAPOAHLIX COornalueHuii TpebosaHus

cornalleHui NPUMEHSAIOTCA B TEX CNy4yasx, KOraa OHU KecT4ye AaHHbIX nokasartenew nubo npeabAsnAlTCcA

no MHbIM BELLEeCTBaM (nokasartensm).

3 Mpu cooTHOLLEHMK KOHLIEHTPpaLUMUM aMMOoHuiHOro aszota u BIMKs 6onee 0,25 — KOHUEHTPaLMIO a30Ta HUT-
L 1!

paToB AonyckaeTcs NpuHUMaTh He Bonee 11 mr/n.

356




TexHonornyeckue nokasarenu HOT 8a «MonHasi ©Omonornyeckass ouynctka» ans

OUYMLLEHHON BOAbI NOCIIE COOPYXEHUN OMONMOrMYecKom OUMCTKN

TexHonornvyeckmun EavHunua 3HauyeHue, He bonee

nokasarenb n3MepeHus 1.2)
KoHUeHTpauus B3BELLEHHbIX BELLECTB Mmr/n 15
KoHueHTpauus BIKs Mmr/n 12
XK Mmr/n 80
KoHLieHTpaLma a30T aMMOHUNHBIX M/ 8
conen
KoHueHTpauma asota HATPUTOB Mr/n 0,25

'YKka3aHHble 3Ha4eHWs! IpUBEeAEHbl Kak CPEAHEro0BbIe.
2 Mpu cbpoce B BOAHLIN 06 BEKT nognagaoLwye noa AenNcTBUe MexayHapoaHbIX cornaweHuin TpebosaHus
COrnaLleHUn NPUMEHAKOTCA B TEX CNy4asX, KOraa OHM XKeCT4ye AaHHbIX nokasatenen nubo npeabaBnaoTca

no WHbIM BeLlecTBaM (nMokasaTensam).

TexHonornueckmne nokasarenu HAT 86 «Buonornueckasa ouncrka ¢ HUTpudUukaum-
e/ U YaCTUYHOM CUMYIbTaHHON AeHUTpudUuKaumen» ons ouUMIEHHON BOAbI nocne

COOpPYKEHUIN GUOSTOrMYECKON OUNCTKH

TexHOnornyeckum EauHnua 3HauyeHue, He
nokasarenb n3MepeHus 6onee 2

12

KoHueHTpaumsa B3BELLUEHHbIX BELLECTB Mr/n

KoHueHTpauuws BlKs Mr/n 8

XK Mmr/n 60

KoHueHTpaums asoT aMMOHUWHBIX CONen Mr/n 2

KoHueHTpaums asota HUTpaToB Mmr/n 15

KoHueHTpauwnsa a3ota HUTpUTOB Mr/n 0,25

KoHueHTpaums gocdopa docdaTos Mr/n 2

Y YkasaHHble 3HaueHus npuBeAeHbl Kak CpegHeroaoBbIe€.
2 Mpu cBpoce B BOAHLIN OOBLEKT NoAgnagaoLLme nog AencTBUe MeXayHapoaHbIX cornawieHuin TpebosaHus
cornalleHnin NPMMEHSAIOTCA B TEX CRydasix, KOraa OHM XeCT4ye AaHHbIX nokasatenei nubo npeabaBnaoTca

no MHbLIM BeLlecTBaM (NokasaTensam).
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TexHonornyeckue nokasarenu HAOT 8B «lMonHaa 6uonornyeckas ouncTka ¢ yaane-

HMEM a3oTa» AN OUYMLLEHHON BOALI NOCHe COOPYXeHUN GUONOrMYecKon OUUCTKN

TexHONnormMuyeckumn EavHuua 3HauyeHue, He bonee

nokasarenb n3MepeHus 0.2
KoHueHTpaums B3BELLEHHbIX BELLECTB mr/n 15
KoHueHTpauus bIKs Mr/n 10
XK mr/n 60
Kon:iueHTpauvm a30T aMMOHUMHBIX CO- Mr/n 15
nen
KoHLeHTpauusa asota HUTpaToB Mr/n 12
KoHUeHTpauus a3ota HUTPUTOB Mmr/n 0,25
KoHueHTpauusa dpocdopa gocdartos Mr/n _

R YKasaHHble 3Ha4YeHUs1 NpuBeeHbl KaK CpeHEr0A0BbIE.

2 Mpu cBpoce B BOAHBLIN OOBLEKT NOANaAAIOLLME NOA AENCTBUE MEXAYHAPOAHLIX CornalieHui Tpebosanus

cornalleHuin NPMMEHSIOTCA B TEX Criydasx, KOrla OHM XXeCT4ye AaHHbIX nokasaTtenen nubo npeabaBnaoTca

MO WHbLIM BELLIECTBaM (MoKasaTensm).
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TexHONorM4yeckue nokasarenu s OUYMWEeHHON BOAbI NOCIe COOPYXKEeHUN buornoru-
yeckon ounctkm ana HOT 8r «buonornyeckasa ouncTka ¢ yganeHMem asota nu XumMu-
yeckum yaaneHmem cdocdopa» n 8a «Ouncrka ¢ GMONOrMyeckMm yganeHuem asora

1 GUonoro-xumMmuyeckum yganeHuem cgoccopar

AOunana3oH/
TexHONornyeckumn EavHuua
3HaueHune, He bonee

rnokasaresb n3MepeHuns 1,2)
KoHueHTpaums B3BELLEHHbIX BELLECTB Mmr/n 10
KoHueHTpaums BI1Ks Mr/n 8
XK Mmr/n 60
KOIjLI,eHTpaLI,VIﬂ a30T aMMOHUMNHbLIX CO- Mr/n 15
newn
KoHLeHTpaLms a3oTa HUTpaToB Mr/m R
KoHueHTpaunsa asota HUTPUTOB Mr/n 0,15
KoHueHTpauma gocdopa docdaTos Mr/n 10

" YkasaHHble 3HaUeHUs NPUBEEHbI KaK CPEHErOf0BbIE.

2 Mpu cBpoce B BOAHbIN OGBLEKT NoANaAa0LIME NOA AENCTBME MEXAYHAPOAHbIX CornalleHun TpeboBaHus
COrnaLLeHunii NPUMEHSIIOTCA B TEX CMNyYasx, KOrAa OHU XeCTYe AaHHbIX nokasartenen nubo npeabsaBnaTca
Nno UHbIM BELLEeCTBaM (nokasaTensam).

3 Mpu COOTHOLLEHUM KOHLEHTPALMKU aMMOHUIHOIO a3oTa u BlMKs 6onee 0,25 — KOHUEHTPaAUUIO a30Ta HUT-

paToB gonyckaeTcsa npuHuMaTtb He 6onee 11 mr/n.
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TexHonornyeckue nokasatrenm HAOT 9a «Ouuctka ¢ OMONOrMYecKUM yparieHuem

a3ora U GMONOro-xMMuYeckum yganeHuwem coccopa» onsa OUYMLWEHHOW BOAbl No-

cne COOpy)KeHMVI AOOYUCTKHN

TexHOnornyeckum EavHuua AOwvana3oH/
nokasarenb n3MepeHus 3HaueHue, He 6onee 23

KoHueHTpaumsa B3BELLEHHbIX BELLECTB Mmr/n 5
KoHueHTpaumsa bI1Ks Mr/n 3
XMK Mr/n 40
KoHueHTpaums a3oT aMMOHUNHbIX

. 2) Mr/n 1
conen
KoHueHTpaLws asoTa HuTpaToB Mmr/n 9
KoHLieHTpaums asoTa HUTPUTOB Mr/T 0,1
KoHueHTpaums gpocdopa gocda-

Mmr/n 0,5

ToB

") KoHLEHTpaLMK 3TUX BELLECTB MOTYT BbiTh AOCTUIHYTbI KaK B MOAMPOLIECCaX C NPUMEHEHNEM

HOT 7/HAOT 8, Tak u B nognpouecce HOT 9.

2 YKasaHHbl€ 3HA4YEeHUs npuBE€AEHbI KaK cpeaHeroaoBbIe.

9 Mpu cbpoce B BOAHLIN 06BLEKT NoagnagatroLme noa AenCTBme MexXayHapoaHbix cornaweHmn TpeboBaHns

COrnaLleHnn NPUMEHSAIOTCH B TEX Crydasix, KOr4a OHM »XecTye AaHHbIX nokasatenen nmoo npeabvABNAKTCA

Nno MHbIM BELLECTBaM (nokKasaTensam).
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TexHonornyeckue nokasarenu HOT 96 «CoBmecTHOoe npumeHeHue HOT 8 u 6mo-

NPyAaoB JOOYUCTKUY» ASISl OUYMILEHHOW BOAbI MOCIE COOPYXEHUN AO0UYNCTKU

TexHonornyeckum EovHuua Ouana3oH/
nokasarenb U3MepeHus 3HaueHue, He G6onee 23

KoHueHTpaums B3BELLEHHbIX BELLECTB Mmr/n 10
KoHueHTpaums BIKs Mmr/n 5

XK Mr/n 40
KoHueHTpauus asoT aMMOHWUAHBIX CO-

et ? Mr/n 1
KoHLEeHTpaLwst a3oTa HUTpaToB ) Mr/n 9
KoHUeHTpaLws a3oTa HUTpuToB Mr/n 0,1
KoHueHTpaLwst dpocdopa docdaTtos Mr/n 0,7

K KoHuUeHTpauun aTux BeLEeCTB MOryT ObITb AOCTUTHYTLI Kak B NoAnpoueccax ¢ NpUMEHEHUEM

HOT 7/HAT 8, Tak u B nognpouecce HOT 9.

2 Yka3aHHble 3Ha4YeHus npuBeaeHbl Kak cpeaHeroaoBble.

¥ Mpu cBpoce B BOAHbII 06LEKT NoANazaoLLMe Nof AeHCTBUE MEXAYHAPOAHbIX COTnaLleHuil TpeGoBaHNs
cornalueHumn NPUMEHAITCA B TE€X cny4asx, Korga oHU >Kectye AaHHbIX nokasarteneu nmoo npeabAaBNATCA

MO MHLIM BELLECTBAM (MOoKasaTensm).
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TexHonornueckune nokasarenm HAT 10a «MexaHuueckoe o06e3BOXUBaHue

(Bkniovas unbTpyOWMe MEWKU Kak aneMeHT oGopyposaHus ana OC coor-

BeTCTBylOWero macwraba)», HOT 106 «YnnotHeHue M NOACYWKa Ha WIOBbLIX

nnowaakax», HAT 10B «CryuweHue u noacylika Ha UNOBbLIX Nnowagkax ¢ npu-

MeHeHueM (PrnoKynsaHTa»

TexHOnornyeckumn EavHuua Owana3on/
nokasarens usmepeHus | 3Hauenue "
CopepxaHue cyxoro BelecTsa B 06€3B0XEHHOM
ocagke:
-Npy 06€e3BOXMBAHNM CMECK OCaAKa NEPBUYHBIX OT-
CTOWHMKOB U U3BbITOYHOrO akTUBHOIO Una % Bonee 25
- Npu 06€3BOXKMBAHNM TONBKO U3BLITOYHOTO aKTUBHO-
% Bonee 20
ro una
KoHueHTpaums B3aBeLLEHHbIX BELLECTB B hunbTpaTe y He 6onee
Mr/n 500
KoHUeHTpaLusi B3BELLEHHbIX BELLECTB B CIIMBHOM BO- . He Gonee
ne M 300

" Yka3aHHble 3HaueHus npuBeaeHbl Kak cpeaHerogoBble.

TexHonornueckue nokasarenu HOT 11a «AHaspobHasi cTabunusauus Xugkux

0CaaKoB, BKIlouasi 06paboTky n ytunusaumio buorasa»

TexHonormuyeckumn EavHuua Awvana3oH/
nokasarensb u3mepeHus 3nauenune?
O DHEKTUBHOCTL CHWKEHUSA OpraHn-
4YeCKOoro BelLecTBa ocajka B pe-
%, HEe MeHee Bornee 38/43?

3ynbTare 06paboTku Mo TEXHOMNOrMK
HAOT 11a

7 Mepepn yepToii — AN Me30UNLHORO NPOLIECCA, NOCHE YepThl — ANA TEPMOGUILHOTO.

3)yKaiiaHHble 3Ha4YeHuA npuBeEeHbl KaK CpeaHeroaoBbIe.
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TexHonornyeckue nokasarenu HOT 116 «Aapo6Hasa ctabunusaumsa o06e3BOXEH-

HbIX OCaAKoOB (KOMMOCTUPOBaHUE)»

TexHonornyecku EaunHunua Ouana3oH/
nokasarenb n3mepeHus 3naueHue
O DEKTUBHOCTL CHIPKEHWSA OpraHn-
4YEeCKOro BeLlecTBa ocajka B pesyrib- % Eonee 22
TaTe 06paboTkm No TEXHONOrN
HOT 116 "

" Bes y4eTa MCNONb30BaHHBIX 106aBOK (BELLECTR, 406aBNAEMbIX K 0CAKY) NPU KOMMOCTUPOBAHUN.

¥YKa3aHHbIE 3HAYEHUS NPUBEAEHDI KAK CPEAHETOAOBbIE.

TexHonoruueckue nokasarenu HAT 12. HOT B yactn 06paboTkn ocafKa CTOUHbIX

Bog OC ICB sBnsieTcs HegonyueHNe 3HaUUTENbLHOW PELUPKYNSILUKN 3arpA3Hsi-

IOIMX BelecTB B BO3BPATHLIX MOTOKAax OT COOpyXeHui obpaborku ocagka Ha

COOpYyXKeHus 6uonornyeckomn OYUCTKU, KaK C NOMOLUbIO MPUMEHAEeMbIX TeXHONOo-

rmmn ob6paboTku ocagka, Tak U C MCNOMb30BaHUEM NPU HEO6XOAUMOCTU TEXHOMO-

M NoKaribHOM OUYUCTKU BO3BPAaTHbIX NOTOKOB

TexHonorM4yecku EanHnua Auana3soH/
nokasarenb nsmepenus | 3Hauenue ¥
[ons AoNOnHUTENBHOM Harpy3ku B BO3BPAaTHbIX NOTO-
Kax OT COOpy>keHUi 06palboTkn 0caaka Ha CoOOpPYKeHUS
©1ONOrMYECKON OUMUCTKM OT Harpy3kn CO CTOMHBLIMU BO-
% He 6onee 10

Aamu, NOCTYNaloLMMK OT HACENEHHOro NyHKTa No
B3BELLEHHbIM BellecTBaMm, ocdopy docdaros, am-

MOHWIMHOMY @30Ty, CPe4HEero40Boe 3HaYeHme
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TexHonoruueckue nokasarenu HAT 14a «Mcnonb3oBaHue Ana nogayv Bo3gyxa
B asporeHku arperatoB ¢ Kl ucnonb3oBaHUA 3MeKTPO3HEPruM He MeHee
yCTaHOBNEHHbIX B Tabnuue» n HAT 146 «Mcnonb3oBaHue TeXHONOrMn nogayuun
BO34yXa, a3pauuoHHbIX CUCTEM (BO3AyXOHArHeTarenu u gucnepraropbi), obec-
neynBaoLMX B COBOKYMHOCTU 3aTpaTbl 351IeKTPO3HEPIrUM Ha npouecc buonorm-
YEeCKOM OUYUCTKU CTOUYHbLIX BOA B a3pOTeHKax He Goriee yCTaHOBMEHHbIX B Tab-

niue»

TexHONOrM4YeckKumn EavHuua Ovana3son/

nokKasaresnb n3mMepeHua 3HaueHue

KBT-4/kr nocTynarowmx kucnopoa-
3arparbl 3neKTpo3Heprun Ha
notpebnarowmx BewecTs (onpe- He 6onee 0,7
MPOLIECC OYMCTKM CTOYHbIX BOJ,
aenexHve — cm. 1.6)

KMA vcnonb3oBaHWA anekTpo-
3Hepruun B arperaTax Ans no- % He meHee 80

Aayn Bo3gyxa B adpOTeHKU

TexHonornueckue nokasarenu HAT 14r «MpumeHeHue pecypcocGeperatowmx
TEXHOJIOrMI, NO3BOJNISAOWUX yAanATb (poctop U3 CTOUYHLIX BOA, Npeumylie-
CTBEHHO 3a CYeT 6MosiorMyeckux nNpoueccoB, obecneynBaloIWMX pacxon pea-
reHTOB, NMPU YCJIOBUM BbINOSIHEHUSI TEXHOJSIOTMYECKUX HOPMAaTUBOB, He Gonee

yCTaHOBJ1€HHbIX B Ta6nvu.|,e»

TexHonornyeckum EanHuua Avana3on/

nokasartesib UsMmepeHus 3HaueHue

3aTparbl peareHToB Ha yaane-
Kr/kr yaaneHHoro ¢goc- 2)
Hue ocopa N3 CTOYHbIX BOA, ® He Gonee 1,5/0,7
opa
Mo aKkTVBHOMY 3remeHTy "

Mo >xene3y unu antoMUHMIO.

2 Mepea 4epToi — MO Xeneay, NoCne YepTbl — MO ANOMUHUIO.
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TexHonornyeckue nokasarenu HAT 15

TexHoNnornuyeckum

nokKasartesnb

EavHuua

u3mMepeHus

Ouana3oH/

3HaueHue

O PEKTUBHOCTL OUNCTKM OT
CepoBOAOpPOaa B yCTAHOBKaX

ansa peanusauum HAT 148

%

He meHee 90
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MpunoxeHue B
(cnpaBoyHoe)

MepeyeHb MapKepHbLIX BelWECTB

Onsa armoccepHoro Bosayxa [Ons BOAHbIX 06GbEKTOB

CepoBonopos HedrenpoaykTbl — Ans c6pocoB NOBEPXHOCTHbIX

CTOYHbIX BOA
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MpunoxeHue I
(obs3arensHoe)

OHeproaddekTMBHOCTL

1. KpaTkaa xapakrepucTvika oTpacnu ¢ TOYKW 3peHVs pecypco- U aHepronoTpebneHus

Ounctka ropoackux ctouHbix Bog (FTCB) noceneHwin OTHOCUTCS K YUCHTy BECbMA SHep-
rOeMKMX NPOoLIecCoB, 3aHMMas (B COCTaBe BOAONPOBOAHO-KaHANM3aUMOHHBIX XO3SIACTB) BTO-
poe MecTO CTpyKType MeraronvcoB No SHepronotpebneHuo. OCHOBHOW MnoTpebnsembin
3HEepPropecypc — aNeKTPOsHeprus.

OuncTka NOBEPXHOCTHBIX CTOYHBIX BOA HE ABMAETCH 3HEPrOEMKUM NPOLECCOM.

PesynbTatel NpoBeeHHOr0 aHanmaa (hakTUYECKUX aHKETHbIX AaHHbIX MO 3HEepProno-
TpebneHno coopyxenun ounctkm FCB npvBeaeHbl B pasgene 1.6 «3Hepro- u pecypcono-
TpebneHune nogotpacnuy.

BbiBOa: He06x0ANMO BKMOYEHUE MEP MO MOBLILLEHWIO SHEpProadPEKTUBHOCTU B Cripa-
BOYHUK.

2. OCHOBHbIE TEXHOMNOrMYECKME NPOLIECChI, CBA3AHHbIE C UCMONb30BAHNEM 3HEPrUM

OcHOBHbIM MOTPEOWUTENEM 3MEKTPO3HEPrNM SIBMAESTCA Mnojada CxKaroro Bo3gyxa
(aspaumn) B coopyxeHusi GMONOrMHYEeCcKON OYUCTKU (A3POTEHKN), Tae BXOAALMA B €ro CocTaB
KNCNopog, pacxoayeTcs B NpoLecce BUOXMMMYECKOrO OKUCTIEHWST 3arpA3HEHUA CTOYHbIX BOA.
Ha ato pacxopyetcs 60-80% o6Liero noTpebneHns aneKTPOSHEPrMN OYUCTHBIMU COOPYKE-
HUSMU.

OHepronoTpebnerHne 3aBUCUT OT 3arps3HEHHOCTU BXOASLUMX CTOYHBIX BOJ, TEXHOMO-
TMYECKMX MPOLIECCOB OYMCTKM CTOUHBIX BOZA 1 06paboTkm ocankos, rmybuHbl O4YNCTKK, TUMOB
nCnonb3yemoro o6opyaoBaHus, ypoBHA aBToMaTmaaLum npowecca.

Ha HebonbluoM KONMMYECcTBE YCTAHOBOK B 3HAYMTENbHOM KONMYECTBE UCMOSb3YETCA
CeTeBOW ra3 ANA peanusaumm TEXHOMOTMU TEPMUYECKOW CyLLKM OCaaka, B KONMMYECTBE A0
50 mM*1000 m® ouniiaembix MCB.

3. YpoBHu notpebneHus

CblpbeM ansa npeanpuaTiiA No40Tpacny SBNSIOTCS OYALLaEeMble CTOYHbIE BOAB!.

[JaHHble no ananasoHy pacxoga Cblpbs, Matepuarnos 1 aHepropecypcos Ha OC 'CB
npvBeaeHsl B Tabnuue 2.24 noapasaena pasgena 2.1.4.

M3 peareHToB Hanbonee 4acTo NPMMEHSIOTCA OpraHuYeckue NoMaNeKTPonuTbI (dno-

KynsHTbI), Hambonbluee noTpebrieHne No Macce - peareHToB AN yaaneHus docdopa.
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TekyLume ypoBHU NoTpebreHuss pecypcoB U NPOM3BOACTBA BTOPUYHON NPOAYKLMKM Ha

OoCrcB
Pacxon  Ha 1T  npoaykummn
HavmeHoBaH1e Ea. vam. (1 M® OUNLLIEHHOI CTOYHOI BOAbI)
MUHUManbHBIM | MaKCMManbHbIN
1. PearenTbl Ansa yananexus occopa  |Kkr
1.1. Ha ocHoBe xenesa 0,015
1.2. Ha ocHoBe antoMuHUSA 0,08
2. PeareHTbl Ans 06e3BoXvBaHNA ocagka | Kr
2.1. OpraHnyeckue  MOMUINEKTPONUTLI
(roynAmTS) 0,0005 0,002
2.2. Xnopwup, xxenesa (lll) 0,007 0,018
2.3. N3BecTb rawenan Ca(OH), 0,03 0,1
3. OHepropecypceol
3.1. OnekTposHeprus KBT*y 0,15 1,0
3.2. Tonnmeo (M TennoBasi SHEPIUsl) | Kr yCNoOBHOMO
0,01 0,07
Tonnuea

Ha OC 'CB moryT npousBoguTLCH BTOPUYHBIE 3HeproHocutenu (bvoras, u He Tonb-

KO), @ TaKkke BTOpUYHas NPoAyKUns — o6paboTaHHbI 0CaAoK, MPUrOAHBIN K UCMONL30BAHWUIO

B KauecTBe yAoOpeHUs Ui Tonnmea. MNpu yTUIMsaumm BTOPUYHLIX 3HEPrOHOCUTENEN MOTYT

ObITb BblpaboTaHb! 3MeKTpUYecKass 1 TEnnoBas dHEPrs, B KONMMYECTBAaX, MPUBELEHHbIX B

Tabnuue 2.25 pasgena 2.

Bbixog Ha 1 T npoaykumMmn

HawnveHosaHve En. nam. (1 M3 OUNLLIEHHO CTOYHOM BOAbI)
MUHAMArbHBbIA | MakCUManbHbIN
1. SnekTpunyeckas aHeprus KBT-u 0 0,006
2. Tennosas sHeprus Kk 0 1,5

Mpn ncnons3oBaHUK dHeprocbeperaroLmx TEXHOMOMMYECKMX PELLEHUIA, peanvaaumn

BCEX OCHOBHbIX MEP MO 3HEProcOepexeHnto, MONHOM 1 3PEKTMBHON aHEproreHepaummn Ha

OCHOBE WCMONb30BaHUA opraHn4eckoro eewectea ocagka CB ans nonyvyeHna anbTepHa-

TWBHOrO TONSMBa BO3MOXHO nosnHoe obecneyenne OC MCB cobeTBeHHOM anekTposHepruei

1 Tennom (3apybexHbii onbIT). B Poccun Bcero aea o6bekTa UCTonb3ytoT NonyyeHre anek-
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TPO3Heprum 13 Guorasa, Nony4aeMoro Npu aHaspobHOM COpakMBaHUKM ocaaka, METOAOM KO-
reHepaumn. CteneHb caMooBecnedeHUs Mo 3NEKTPOSHEPrUM Ha fyylweM Mo 3TOMYy nokasa-

Tento obbekTe coctaBnseT okono 50% (KypbsHoBckMe ounCTHBIE coopyxeHusi, Mocksa).

4. Hauny4wme AOCTYMHbIE TEXHOMNOrMW, HamnpaeBneHHbIE Ha MOBbIWEHNE 3Heproad-
PEKTUBHOCTM, ONTUMUIALMIO N COKPALLIEHME pecypconoTpebneHms

B cnpasoyHuke npueseaeHsl cnegyowme HOT, HanpaBneHHble Ha NoBbILLEHNE 3HEP-
roacdeKTMBHOCTM U ONTUMMU3ALIMIO U COKpaLLeHNe pecypconoTpebneHms:

- HOT 11a. AHaspobHas cTabunusaums XuaKUX ocafkos, Bkrtovas obpaboTky U yTu-
nmsaumto Buorasa. O6nactb nNpuMeHeHus kak HOT - Ha KpynHenwmnx n ceepxkpynHbix OC
'CB, vcnonb3ytolmx nepeMYHOE OocBeTneHue (CM. pasgen 5, Tabnuuya 5.16). YcraHoeneH
TEXHONOrMYeCKNiA nokasartesnb - 3PPEKTUBHOCTL CHUXKEHMS OPraHNYECKOro BeLLecTBa 0cag-
ka B pesynbTate obpabotkm no TexHonorum HAT 11a (cm. pasgen 5, Tabnuvya 5.17);

- HOT 14a. Ncnonb3oBaHue Ans nogadn Bosgyxa B aspoTeHkn arperatos ¢ KMNA we-
Nnonb30BaHWA 3MEKTPO3HEPTNM He MeHee ycTaHoBneHHbIX. O6nactb npumeHeHus kak HAOT -
Ha kpynHenwmx n ceepxkpynHbix OC FCB. (cm. pasgen 5, Tabnuua 5.20). YcTtaHoBneH Tex-
Honornyeckun nokasartens - KM ncnons3oBaHus SnekTpo3HEpPrm B arperartax agna nogaum
BO3AyXxa B aspoTeHku, He meHee 80% (cMm. pasgen 5, Tabnuua 5.21);

- HOT 146. Wcnonb3oBaHWe TEXHOMOMMA nojayn BO3Ayxa, aspaumOHHbIX CUCTEM
(BO3gyxoOHarHeTaTenu u aucriepratopsl), obecnevmBalomMx B COBOKYMNHOCTU 3aTpaTbl arek-
TPO3HEPrM Ha MpOLEcC GUONMOrMYeckor OWMCTKU CTOYHbIX BOA B aspoTeHkax He Gonee
ycTaHoBneHHbIx. Obnactb npuMeHeHnsa kak HOT - OC 'CB, HauvHas ¢ KpynHbIX (CM. pasgen
5, Tabnuua 5.20). YcTaHOBMNEH TEXHOMOMMYECKUI NnokasaTens - 3aTpaThl 3NIEKTPOSHEPIN Ha
NpOLECC OYMCTKM CTOYHBIX Bog, He Gonee 0,7 kBT-u/kr moctynaowmx kmcnopoanotpednsto-
LMX BeLecTs (CM. pasgen 5, Tabnuvuya 5.21);

HAT 14B lNpuMeHeHNe HacOCHbIX arperaTtoB AnA PeuvpKynaumMM akTUBHOMO una ms
BTOPUYHbIX OTCTOMHUKOB. OBnactb npumeHenns kak HAT - Ha OC FCB, HaumHasa ¢ GonbLumx
(cm. paspen 5, Tabnuvua 20). OanHas HOT ycTaHosneHa ans Toro, 4tobbl BOCMPENSTCTBO-
BaTb MPMMEHEHNIO 3HEPTOHE3MEKTUBHBLIX APNUMTOB ANA PELIMPKYIALMN aKTUBHOrO una (2-
A cTaTbs 3aTpar anekTpoaHeprum Ha OC CB);

HOT 14r. NprmeHeHne pecypcocBeperaromx TEXHONOMIA, NO3BONAKLWMX YOanATb
hocdop M3 CTOYHBIX BOA NPEMMYLLECTBEHHO 3a c4eT Bronornieckmnx npowueccor, obecneym-
BalOLLMX pPacXOf PeareHToB, MpU YCMOBUM BbINMOMHEHWA TEXHOMOMMYECKUX HOPMAaTUBOR,

He Gonee ycTaHoBneHHbIX. OBnactb npumMeHeHus kak HAOT - Ha OC 'CB, HaunHasa ¢ kpyn-
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HbIX. YCTaHOBMNEH TEXHOMOIMYECKUIN NoKasaTesb - 3aTpaThl PeareHToB Ha yaaneHue docdo-
pa 13 CTOYHbIX BOA, KI/Kr yaaneHHoro docdopa (cm. pazgen 5, Tabnvua 5.21);

HAOT 144. Wcnonb3oBaHne CUCTEM aBTOMATUYECKOrO YrpaBIeHUs pacxoaoM peares-
TOB AN OYMCTKM CTOYHBbIX BOA M 06paboTkm ocaska, obecneymBatolMx UX LO3MPOBAHNE B
KONMYeCTBax, MMHUMAaIbHO JOCTATOYHbIX AN OCYLLECTBNEHNS) TEXHONOMMYECKNX NPOLIECCOB.

O6nactb npumeHeHus kak HAT - Ha OC FCB, Ha4nHas ¢ 6onbLumx

5. DkoHoMMueckmne acnekTbl peanusauum HAT, HanpaBneHHble Ha NOBbILLEHWE 3HEpP-
roadeKTUBHOCTU 1 ONTUMU3ALINIO U COKPpaLLieHWe pecypconoTpebnenuns

OkoHoMMYeckne acnekTbl peanusaumm HAT, HanpaBneHHble Ha MNOBbIWEHWE 3HEp-
roaMEKTMBHOCTM 1 ONMTUMMIALIMIO N COKpaLLeHne pecypconoTpebnenus, B pasgene 6 He
paccmaTtpuBanuch.

Hanbonee macwrabHoe € TOUKM 3peHUs 3HEepProsOEKTUBHOCTM HanpasneHne - Co-
3[,@aHNe CoopyXeHuih aHaapobHoro copaxmeaHua ocagka MCB ¢ nonyyeHnem Guorasa u ero
ymunmaaumen. OkynaeMocCTb Takux NPOEKTOB HE CreayeT paccmaTpuBaTh Kak TONbKO NPOekT
Nno 3HeproadPEKTUBHOCTU. JTa TEXHONOTMA No3BonseT obecneunTs TpebosaHus k cTabunm-
3aUmMKn OPraHNYeCcKoro BeELLEeCTBa 0CaakKa, a TaKkke CHU3UTL ero maccy npumepHo Ha 30%, 4to
MO3BOMSAET MPOMNOPLMOHANEHO COKPATUTL 3aTpartbl Ha MOCMeAyLWee MexaHu4eckoe obes-
BOXMB&HME, BbIBO3KY W YTUNM3aLMIO.

Cnegpyrouiee no 3Ha4MMOCTU HanpaeneHWe — UCMoNb3oBaHWe PerynupyeMbix arpera-

TOB ANA Nogayun Bosgyxa B aspoTteHkn Ha OC MCB. Ero okynaemocTb okoro 4-5 ner.

6. MNepcnekTnBHbIE TEXHOMOMMM, HanpaBneHHbIe Ha NOBbILLEHWe 3HEProaddeKTUBHO-
CTU 1 ONTUMMN3ALMIO N COKpALLIEHNE pecypconoTpednenHms

B pasgene 7 paccMOTpeHbl CrneayroLmne NepenekTMBHbIE TEXHONOMN, HanpaBneHHbIe
Ha NoBbILLIEHNE 3HEpProadPPEKTUBHOCTA WU ONTUMMUIALMIO U COKpaleHne pecypconoTtpebne-
HUS:

- nogpasaen 7.4.5. MonyyeHne xunaKoro Tonnuea m3 ocagka. Llens texHonorum - Mo-
TNyYyeHne 13 ocagka KoMMep4Yeckoro HedTenogobHOro NPoAyKTa;

- noapasgen 7.5.1. YoaneHne asora uyepes HUTpUT. B pgaHHol TexHomnormm o 50 %
CHWkKaeTcsa aHepronoTpebneHne Ha yapaneHue asoTa, YBENMYMBAKOTCA BO3MOXHOCTM AN
3HeproreHepauunm;

- nogpasgen 7.5.3. AHokcugHoe okucneHne ammonust (AHAMMOKC-texHonorum).
Mpouecc yaaneHuss asoTa xapakTepusyeTcs HU3KMM aHepronoTpebneHmnem (cHmkeHo go 1/3

OT 0ObI4HOrO);
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- nogpasgen 7.5.6. buocylika ocagka. lNpouecc No3BonseT OCyLeCTBUTE 3PEKTUB-
HYIO CYLLKY OCagka npu 3HeprosaTtpartax, CHUXKeHHbIX 6onee, 4em B 2,5 pasa no CpaBHEHWIO C
MCNONb30BaHNEM MPUPOLHOrO rasa;

- nogpasgen 7.5.7. AnekTpoocMoTuyeckoe obe3BoxmBaHue. TeXHONOrMsa no3sonseT
OCYLLIECTBUTb 4acCTUYHYHO CYLLKY Ocajka CTOYHbIX BOA MPW aHeprosaTparax, NOHWKEHHbIX B

HEeCKOIbKO paas.

371



Bubnuorpadus

NCTOYHMKN, LUTUPYEMbIe B CIIPaBOYHMUKE

1. Qanvnoeuny . A., Makcumoea A. A, Mynbipee E. . OueHka 06beMoB HeopraHnao-
BaHHOrO AOMNOSIHUTENBHOrO NPUTOKA CTOYHBIX BOA B CUCTEMY kaHanusauuv / BogocHabxeHne
U caHuTapHasa TexHuka. — Ne 10. — 2008. — C. 31-38.

2. Ceog npasun CI 32.13330-2012 «KaHanusaums. HapyxHble CETU 1 COOPYKEHUS»

3. Danuvnoeuy 1. A, Kosnos M. H., KeebpuHa M. B., Lleronckosa H. M., 3anetu-
Ha M. M. 3akoHomMepHOCTU (POpPMMPOBaHMS KadecTBa MOCTYNalWen BOAbl OT >XUMOW 3a-
ctponkun / C6. poknapoB 4-ro MexzayHapofHOro KOHrpecca no ynpaeneHuio oTxogammn k-
BaTak-2006. — M., 2006.

4. PexomeHzaumm no pacyeTy cucteM cbopa, oTBeAeHNs U OYUCTKU NMOBEPXHOCTHOIO
CTOKa C cenuTebHbIX TEPPUTOPUIA, NMNOLLALA0K NPEANPUATUA U ONPEAENEHUIO YCITOBUN BbINyC-
ka ero B BogHble 06bekTbl, OAO «HUN BOOIEO», Mockea, 2014 r.

5. Mockea, 2014 r. Opnos b. B., bonkosa W. I'., MNMeyHnkos B. I'. / BogocHabxeHne u
caHuTapHas TexHuka, 2011, Ne 7, C. 51-57.

6. Mpukas MuHnpupoael Poccun ot 13 anpens 2009 r. N 87 «O6 ytBepxaeHun Meto-
AVKW MCYMCNEHNst pasMepa Bpeaa, NPUYUMHEHHOTO BOAHbIM o6bekTam BCreacTeue Hapylue-
HUA BOAHOrO 3akoHoAaTenscteay C M3MeHeHUAMM 1 aononHeHnsammn oT. 31 sHeaps 2014 r.

7. KoHBeHUMs Mo 3awmTe MOpckoW cpeabl panoHa Bantuiickoro Mops 1992 ropa.
BeegeHa B peicteBue nocTtaHoBneHvem [lpasutensctea Poccuiickon depepauum oT
15 okTabps 1998 r. N 1202 «06 onobpeHnn KoHBEHLMM MO 3aLLUTe MOPCKOW Cpeabl parioHa
BanTtuickoro mopsi 1992 roga» (¢ nameHeHusMn Ha 22 anpensa 2009 r.).

8. MpagocTponTentHbIn kogekc Pocculickor ®epepauymmn ot 7 mas 1998 r. N 73-03 (c
namereHmsamu ot 30 gekabps 2001 r., 10 aHeapsa 2003 r.). Ctatba 5. Tunbl noceneHni.

9. depepanbHbI 3akoH oT 7 gekabpsa 2011 r. N 416-903 «O sogocHabxeHUn n BoAO-
OTBEAEHUUY.

10. MocTaHoenenve Mpaeutenscrtea Poccuiickon depepaumm ot 29 mons 2013 r.
N 644 «0O6 yreepxaeHun MpaBmn xonogHoro BOLOCHaAOXKEHNS U BOAOOTBELEHNS U O BHECE-
HUN N3MEHEHWI B HEeKoTopble akTel MpaButenscTea Poccnnckon Pegepaummy» (C 3MEHEHN-
amm Ha 5 aHeaps 2015T.).

11. A. A. arunosmy HopMupoBaH/e 3arpAsHsAOLLIMX BELLECTB B CTOYHbIX Bogax abo-
HEHTOB LIeHTpanu“3oBaHHbIX cUCTeM BogooTBeaeHus / CnpaBoudHuk akonora, Ne 1 (13) aH-

Bapb 2014 r.

372



12. ®epepaneHbI 3akoH oT 10 sHeapsa 2002 r. N 7-93 (pea. ot 28.11.2015 r.) "O6
oxpaHe okpyatoLLien cpeapbl” (C nsm. 1 gon., BCTyn. B cuny ¢ 01 aHeaps 2016 1.).

13. Gostelow P., Parsons S. A. Sewage treatment works odour measurement // Water
Sci. Technol. 2000. V. 41. Ne 6.

14. C. B. XpameHkosB, A. H. Maxomos, 0. A. JaHunosunu, M. H. Koanos,
A.T. Jopodbees, A. P. AreBHuH. MeToabl npeaoTepalleHnsl pacnpoCTpaHeHUsi HEMPUSATHBIX
3anaxoB OT COOpPYXeHUW kaHanusauuv / BopocHabGxeHne u caHuTapHas TexHuka, 2011,
Ne 11, 4. 1.

15.TOCT 32673-2014 MNpasuna ycTaHOBNEHVUS HOPMAaTMBOB WU KOHTPONS BbiOpOCOB
AypHOMaxHyLLMX BeLLIeCTB B aTMocdepy.

16. CTOKronbMcKas KOHBEHLMS O CTOMKMX OPraHUYECKMX 3arpAsHUTENSIX.

17.T. A. ObonanHa, H. A. CeukoBa, A. H.lonoe, E. A.MosguHa. Metoabl OLEHKK
KOMINJIEKCHOro BO3JEUCTBUSA TEXHONOrMM nNpu Bogononb3oBaHum / BogHoe xosancrteo Poc-
cun, 2014, Ne 2, C. 33—49.

18. Frechen F. — B. Overview of olfactometric emission measurements at wastewater
treatment plant //IWA Specialist Group on Odours and Volative Emissions Newsletter, 2000
Ne 3 (September).

19. Odours in wastewater treatment. measurement, modeling and control. Edited by
R.Stuetz and F. — B. Frechen // IWA Publishing, 2001.

20.TOCT P 17.4.3.07—2001 OxpaHa npupogbl. Mouskl. TpeboBaHua k cBOWCTBaM
0CafKoB CTOYHbIX BOZ NP UCTMONb30BaHUN UX B KaYeCcTBe yA0GpeHn.

21.TOCT P 154651-2011 YpobpeHus opraHMyeckue Ha OCHOBE OCaAKOB CTOMHbIX
Bo4 TexHu4Yeckmne ycrnosus.

22.TOCT P 54534—2011 Pecypcocbepexenune. Ocagku CTOYHbIX Bog. TpebosaHus
MpW UCMONbL30BaHWMUN A1 PEKYSIbTUBALMN HapYLLEHHBIX 3EMESTb.

23.TOCT P 54535—2011 Pecypcocbepexenve. Ocagkm CTouHbIX Bog. TpeboBaHus
npu pasmeLLeHnn 1 UCMONb30BaHUN Ha MOSNUroHax.

24. depepanbHbin 3akoH OT 29 aekabpsa 2014 r. Ne 458-03 «O6 oTxogax npovsBof-
cTBa 1 noTpebneHns .

25. Mpwvkas MuHnpupoabl Poccun ot 15 uoHsa 2001 1. N 511 «O6 yteepxaeHun Kpu-
TEPUEB OTHECEHMS OMACHbLIX OTXOAOB K KIaccy OMacHOCTU ANS OKpyXatowewh npupoaHov
cpeqbl».

26. 1. A. [laHnnoBnY QHepPropecypcHbI NOAXOA K OHMCTKE CTOUHbIX BOA U 06paboTtke
ocagkoB. Hawvnyuwme pgoctynHble TexHororm eoaocHabxeHust u BopooTBefeHns / Ne 4,
2014 rop — C. 36-47.

373



27.TOCT 25150—82. KaHanusauus. TepMuHbl 1 onpegenerns. YTeepxaeH 1 BBeaeH
B Jewcteme nocraHosneHnem [ocypapcreeHHoro komuteta CCCP no craHgaptam OT
24 depans 1982 r. Ne 805, nepeunsgaHne Hosibpb 1993 T.

28. 0. M. MeweHrnccep PeTexHONnornsaums COOPYXEHUA OYUCTKM CTOYHbIX BOA //
000 «Uzpatenbckuin som «Bokpyr LpeTay, 2012

29. BaptaHoB P. P., MNanacenko H. U., Tapanypa H. H., Yagos O. IN., Knonosa T. 0.
CoBpeMeHHbI MHHOBALMOHHbBIA 3KOHOMUYHBLIN MeToh 006e3BoXMBaHUSA U obe3zapaxmBaHus
0CafKoB CTOYHbIX Bog // Havnyuwme foCTynHbIE TEXHONOMMM BOAOCHAOXKEHMS U BOAOOTBE-
AeHuns / Bbinyck Ne 11 (oktsi6pb), 2014 rog

30. luttn 1O. B., Hoxesrumkosa A. H., 3y6oe M. I'., Kynukos H. 1. Ounctka GbiToBbIX
CTOYHBIX BOA C HU3KOW KOHLEHTpaUMen 3arpasHeHun ¢ peanusaumnen npouecca aHaMMmoke //
Matepurane! koHepeHumMn «QHeprocbepexeHne n 3HeprodPeKTMBHOCTb Ha NPeAnpUATU-
AX BOAOMPOBOAHO-KaHaIM3aLmMOHHOro xo3ancrTeax, 6—7 uoHa 2012 r., Mockea.

31. MHCT 22—2014 Haunyuwme AocTynHble TeXHonorun. TepMuHbI U onpeaeneHns

32. depepanbHbiv 3akoH oT 21 uona 2014 r. N 219-93 (pea. ot 29.12.2014) «O BHe-
CeHUM nameHeHun B dPepepanbHbli 3akoH «O6 oxpaHe okpyxatowen cpeabl» N oTAeNbHbIE

3aKkoHopaTtensHble akTel Poccuiickon depgepauumy.

HdononHutenbHaa nutTepartypa, coaepxawan CoBpeMeHHYI0 nHdopMaumio o6
HAT v onbiTe X npUMeHeHUnA

OumncTka ropoAcKUX CTOUHbIX BOA,

1. BepesuH C.E., baxeHoB B.U., YepHeHko A.B. O6ocHoBaHWe Bbibopa TexHonornye-
cKkoro o6opyAoBaHUS MO OYUCTKE CTOYHbIX Bog // Hannyuwmne AOCTynHblE TEXHONMOMMM BOAO-
cHabxeHns 1 sBogooTBeaeHus. — 2014. - Ne 2 (anpenb) — C. 48-58.

2. BanrowwuHa A.A., BetT B., Xenn M. Jlyuwme npumepsb! akcnnyaTayym O4MCTHbIX CO-
opyxeHuit: 1. LTpacc (AscTpus) // Hannyywmne [OCTynHblE TEXHONOMMN BOAOCHAGXKEHMS U
BopooTBeaeHusi. — 2014. - Ne 4 (aeryct) — C. 39-50.

3. lorvHa E. C., Canomees B. M., Makuwa H. A. Pelwlenne BonpocoB yaaneHus 6uo-
reHHbIX 3NeMEHTOB M3 CTOuYHbIX Bog // BogocHabxeHune u kaHanm3auusa. 2011. Ne 6. C. 23—
27.

4. Oanvnoeuny [.A. bnok yganeHnss GuoreHHbIx snemeHToB JIobepeuknx OYUCTHBIX
COOpPYXEeHWU . MockBbI — aTarnbl BHEAPEHVS COBPEMEHHBbIX TexHonorvn // Havnyywwne po-

CTYMHbIE TEXHONOrMKN BogocHabxeHnst n BogooreegeHuns. — 2014. - Ne 2 (anpenb) — C. 20-37.

374



5. Oanunoeny J.A. Briok yaaneHusi GuoreHHbIx anemeHToB JlloGepeLknx oYnCTHbIX
COOpyKeHWUI . MoCKBbI — aTarbl BHEAPEHUSI COBPEMEHHbIX TexHonoruh. // Hannyuwme po-
CTYMHbIE TEXHONOrMKM BogocHabxeHus u sogooteeaeHus. — 2014. - Ne 1 (dpespans).

6. OJanunosuy O.A. TexHonornyeckoe HOpPMUPOBaHUE KOMMYHanbHOro BOAOOTBEAE-
HUSA Ha OCHOBE HaunyullMx JOCTYMHbIX TexHonorui // Boaa v akonorvs: npobnemMs! n pelue-
Hus, Ne2, 2012.

7. Danvnosud O.A Knumosa J1.A. UHxeHepHble pelleHns npu paspaboTke MpoekToB
MOZAEPHN3ALMM OYMCTHBIX COOPYXKEHUN CUCTEMbI BOA0OTBEAEHUS // [TpoeKTbl pasBuTUS MH-
dpacTpykTypbl ropoga» Bein.- 11. 2011 MBKHWWnpoexT.

8. KunebBac A. K., Hedepoea E. [., Pybnesckasa O. H., Mankoa I'. A. n ap. OnbIT
BHEAPEHUS TEXHOMOMMN XUMMYECKOro ocaxaeHus docdopa: oT nabopaTopHbIX TECTOB O
NpoMbILLIEHHOW akcnnyaTaumm // BogocHabxeHne n caHuTapHasa TexHuka. 2011, Ne 1.

9. Kosnos M. H., Ctpensuoe C. A, Kes6puHa M. B. n gp. Aumpodukaums (npedep-
MEHTaUMA) Kak MeTog cTabunmaaumm Cbiporo ocagka npyu O4YUCTKE CTOYHbIX BOA OT BMorex-
HbIx anemeHToB // BogocHabxeHne n caHnTapHasn TexHuka. 2013. Ne 5.

10. Kosnos M. H., boromonos M. B., KeebpuHa M. B., Hukonaes KO. A., Konbacos I'.
A. O beKTMBHOCTE MUKPOMUMBLTPaLMN Ha JUCKOBbIX uUnbTpax AN 3ajepXaHusl B3BELLEH-
HbIX BELLECTB BUOMNOrMYeck OUULLEHHbBIX CTOYHBIX Bog 2014. Ne 10.

11. Maxomoe A. H., Ctpenbuoe C. A., Kosnoe M. H. n gp. OnbIT akcnnyataumm co-
OPYXEHMWN BMONOTMYECKON OUMCTKN CTOMHBIX BOJ, OT CoeauHeHun asoTa u docdopa // Bogo-
cHabxeHue u caHuTapHasa TexHmka. 2010. Ne 10. C. 35-41.

12. Mpobupckuii M. 1., Pybneeckaa O. H., Jlbicoea T. U., Manbiwesa B. B. OnbIT pas-
BUTUA U MoaepHu3auun CeepHon ctaHuun aspauun // BopocHaGkeHne 1 caHuTapHas Tex-
Huka. 2012. Ne 3.

13. PoguoHoe A.A., Oseposa, J1.IN. EcuH M.A. PeTexHonornmsauma aspoTeHKoB Ans
BOCTWKEHUA rnyboKoro yaaneHusi BUOreHHbIX 3MEMEHTOB. OMbIT OYUCTHBIX COOPYXXEHWUIA T.
HabepexHble YenHbl // Havny4dwmne AOCTyNHbIE TEXHOMNOMMK BOAOCHAOXXeHNA N BOAOOTBeAe-
HuA. — 2015. - Ne 2 (anpenb) — C. 26-33.

14. XapbkuH C.B., XapekuHa O.B. Peanusauuns TexHonorvin yaaneHus asota v ¢oc-
dopa n3 CToYHbIX BOA: POrb NPOEKTUPOBaHUA W 3KcnnyaTtauun // Haunydwmne poctynHsle
TexHonorum sogocHabxeHns n sogooteefeHuns. — 2014, - Ne 1 (despans) - C. 4-15.

15. Xpamenkos C.B., anmnosuy [I.A., Kosnos M.H., Ctpenbuos C.A. 1 ap. Mosbiwe-
HME Ka4eCTBa OUMLLEHHbIX CTOYHBIX BOA, Ha KypbsaHOBCKUX U JlHoGepeLKknx O4YMCTHLIX COopy-
Xenusx // BogocHabxeHne n caHutapHas TexHuka. 2006. Ne 11.

375



16. Lseuos B. H.,, Mopososa K. M. PacueT coopyxeHuin OUONorMieckor OYUCTKM
CTOYHbIX BOJ C yAaneHWem BroreHHbIx anemeHToB // BogocHabxkeHre 1 caHuTapHas TEXHU-
ka. 2013. Ne 11. C. 42-46.

17. 3nos A.H., KaHyHHukoBa M.A. PaspaboTka TUMOBbLIX peLleHWn Mo aBTomMaTnsauum
npoLeccoB BG1OMOrM4ECKO OYUCTKN CTOYHBIX BOL C COBMECTHbIM yhaneHuem asoTa U ¢doc-
dopa // Haunyuwime poctynHble TeXHONOrMM BogocHabxeHUs U BogooTeeaeHus. — 2014. -
Ne 3 (ntoHb) — C. 40-54,

18. AsTywenko M. B., Tapacosa O. B., Pysaee B. ., bensesa C. 1. n ap. NyckoHa-
napoyHele paboTbl PEKOHCTPYNPOBaHHOMO 6roka BMONOrMYecKko OYUCTKN Ha OUNCTHBIX CO-
opyxeHusix r. MNogonscka // BogocHabxeHne n canntapHas TexHuka. 2013. Ne 5.

OumncTKa NOBEPXHOCTHbIX CTOUYHbIX BOA,

19. BepewaruHa J1. M., MeHwyTtuH 0. A, Lseuos B. H. OnbIiT npuMmeHeHus «Peko-
MeHzauui no pacyeTy cuctem cbopa, 0TBEAEHUS U OYUCTKM MOBEPXHOCTHOMO CTOKa C Cenu-
TeBHbIX TEPPUTOPUIA, NNOLL2A0K NPESNPUATUA U ONPEAENeHNIO YCITOBUIA BbiMycka ero B BOA-
Hble 00bekTbl» // BogocHabxeHne 1 caHuTapHas TexHuka. 2014. Ne 2.

20. NMoHomapés B.I". BeiBop coopy»KeHWI Ans OYUCTKU CTOYHbIX BOA OT B3BELUEHHbIX
3arpssHeHni // Havnydwine oocTynHble TEXHONOrMM BOAOCHabXeHNs 1 BOAOOTBEAEHUS. —
2015. - Ne 1(dpempanb) — C. 45-52.

21. Mpobupckun M. 1., Pybnesckas O. H., Kum A. H., UeaHeHko U. U. MepcnekTviBbl
OTBEAEHMS N OUYMCTKM NOBEPXHOCTHOro ctoka B CaHkT-MNMeTepbypre // BogocHabxeHune u ca-
HuTapHas TexHuka. 2015. Ne 6.

Ob6e33apaxuBaHue

22. KocttoueHko C. B., bapaHog B. J1., Tkaues A. A. YnbTpacdnonetoBoe UanyyeHme —
CcoBpeMEHHBIN crnocob obe33apaxmnBaHna CTouHbIX Bog // BogocHabxeHne n canutapHas
TexHuka. 2015. Ne 3.

O6paboTka ocapxoB

23. Oanunosny J.A. Buocyluka ocagka cTouHblx Bog (onbit HuaepnaHaos) //
Haunyuyime goctynHble TexHonornm BogocHatxkenust u sogooTteefeHms. — 2014. - Ne 5 (ok-
T56pb) — C. 40-50.

24. Oanvnosmd [.A., BaHtowvHa A.S1. AHaspofHoe cOpaxmBaHne — knioveBas TEXHO-
norust 06paboTkn 0cagkoB ropoACKMX CTOYHBIX Bog // BoaocHabkeHue n caHutTapHasa TexHu-
ka. 2013. Ne 10 — 11.

25. Kroep IM., Broxnep M., MNyaccoH A., YenypHos A. B. HuskoTemnepatypHas AByx-
cTyneH4aTas cyllka ocafka CTouHbIX Bog, // BogocHabxeHwe n caHuTapHas TexHuka. 2012.
Ne 4.

376



26. MaHkosa I".A., MeTtpoe C.B. OnbIT aKcnnyaTauum 3aBO40B MO CKUMaHNKD 0CaaKkoB
cTouHbIx Bog B YT «BoaokarHan Cankr-MNeTepbypray // BogocHabxeHne u caHuTapHas Tex-
Huka. 2015. Ne 7.

27. Wosn XK., Mabpuane ., ByH YuH 1 ap. YcTonumeoe ynpasneHe G1onorniyeckmmm
ocagkamm CToYHbIX BOA: 0630p HaunyyLwmx TEXHONori Ana crabunmnsaumm n CHUXKEHUS
obvema ocagkos // BogocHabxeHwe n cannTapHas TexHuka. 2015. Ne 6.

SHeprocbepexeHue

28. baxeHos B.W., 3nos A.H., baxeHos U.B. OHeprocbepexeHune Kak KpuTepun pas-
paboTkn npoekta ACY TI1 coopyxeHuin BruoouncTtkm // Hannyywme gocTynHble TEXHONOMM
BogocHabxeHusa 1 BogooTeeaeHus. — 2013, - Ne 1(cdespans) — C. 44-62.

29. Janvnnosud [.A. MNpakTyka cpaBHeHUA 3P HEKTUBHOCTU a3pauMOHHBIX cuctem //
Haunyuwme poctynHble TexHonorun sogocHabxeHns n sogoorseaeHusa. — 2015. - Ne 4 (ae-
ryct) — C. 59-64.

30. Aannnosuy [. A. OHeprocbepexeHmne n anbTepHaTMBHAA 3HEPreTnKa Ha OYnCT-
HbIX COOPYXEeHUsX kaHanuaauum //. BogocHabxeHue un caHutapHas TexHuka, Ne 1, 2011.

KoHTpornb 1 ouncTKa ra3oBbix BLIGPOCOB

31. Pybnesckasa O.H. Meponpusatus no NnpeAoTBPALLEHWIO pacnpoCTpaHEHUsT HEMpU-
ATHbIX 3anaxoB Ha obbekTax Y[ «Boaokanan CaHkT-MeTepbypra» // BopocHabxeHne n ca-
HuTapHas TexHuka. 2013, Ne10

32. Ceuukoe C.B. BHegpeHne TEXHONOMMN YHUUTOXEHUS] HENMPUSATHBIX 3arnaxoB Ha
OUMCTHBIX COOpYXeHUsIX I. AHana // Hannydwmne gocTynHble TEXHONOrMnM BOAOCHAOKEHUS 1
BogooTBeaeHus. — 2015, - Ne 4 (aeryct) — C. 36-41.

OKOHOMMUECKUe acnekTbl

33. baxxeHoB B. U., bepe3aunH C. E., YctioxanuH A. B. O6ocHoBaHue cTpouTenscTea
BO34YXOL4YBHbIX CTAHLMIA Ha 6a3e 3KOHOMUYECKOrO aHann3a 3aTpar XU3HEHHOro umkna //
BopocHabxeHne u caHutapHasa TexHuka. 2015. Ne 2

34. Nyneipes E. U., lenomkos A. C.. 3koHoMUYeCckoe 060CHOBAHWNE 3KONOrM4eCcKn
Be3onacHbIX TEXHOMOMIA OYUCTKN CTOYHBLIX Bog // BogocHabxeHue 1 caHuTapHas TexHuKa.
2014. Ne 1.

377


https://meganorm.ru/Index/77/77853.htm

