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H.H. XXykos

14 ceHTAbps 1995 r.

METOAWYECKME PEKOMEHOALIUN

no NPUMEHEHUIO O30HNPOBAHUA U COPBLIMOHHbIX
METOOOB B TEXHOJIOM'MX OYUCTKU BOAbI

OT 3ArPA3HEHMA NPUPOOHOIO U AHTPOMNMOIEHHOIO
NMPOUCXOXAEHUA

MockBa 1995

«MeToanyeckne pekomeHgauuMm» MOAroTOBMEHbI nabopaTopyven TexHONormm U O0BOopPYyAOBaHUS OYMCTKU
npupoaHbix Bog HAM KBOB Ha 0CHOBaHUM MHOFOMETHUX UCCneaoBaHWi, NPOBEOEHHbIX B pasfNYHbIX ropofax u
permoHax Poccum n CHIL B pekomeHgauusax ydTeHO COBPEMEHHOE COCTOSIHME MPOM3BOACTBA O30HATOPHOMO
obopyaoBaHNS 1M akTMBHbIX yrien Ha npegnpusatuax Poccuu.

«MeTtoanyeckme pekoMeHaauumy» npeaHasHavyeHbl paboTHMKaM BOAOMNPOBOAHO-KaHANM3aLUMOHHOIO X035MCTBa U
chneumanucTam no BoAocHabxeHuo Ans pelleHust npobneMm u 3agad, cBA3aHHbIX C UCNOMb30BaHNEM METOAOB
030HMPOBAHUSA N COPOLIMOHHOWM OYUCTKM BOAbI.

PekomeHgaumm paspaboTaHbl kKaHaAnaaTamm TexHudeckux Hayk B.J1. OparnHckum u J1.IM. AnekceeBon. HayuyHbin
pedakTop - KaHgugaT TexHudeckmx Hayk U.B. KoxnHoB.

ABTOpbI BblpaxatT 6Gonblwyto 6narogapHocte H.H. XKykosy u W.B. KoxuHOBY 3a UeHHble ykasaHusa u
npeanoxeHns, 4aHHbIE NPU PaCCMOTPEHUN PYKOMUCU 1 ee HayYHOM pefaKTMpOBaHUM.

MpeonoxeHnss 0 coTpyaHMdecTBe npocbba HanpaenATe No agpecy: 123371. Mockea, Bonokonamckoe wiocce,
87. HAM kommyHanbHoro BogocHabXeHms n oumcTku Bogbl. JlabopaTtopus TexHONormm n o6opyaoBaHnst OYNCTKM
NPUPOAHbIX BOA.

TenedoHbl ang ceasu: (095) 491-20-41 u 491-12-02.
®akc (095) 491-55-03.

BBEOEHWE

B cBA3n c Bo3pacTaloWmMm 3arpA3HEeHMEM BOAHbIX OOBLEKTOB, WCMOMb3YEMbIX B KayecTBe WCTOYHMKOB
BOAOCHAbOXEeHNs HacerneHusi, B MMPOBOM MPaKTMKE pPacCLUMpSIETCA UCMONb30BaHME O30Ha AN NoAroTOBKM BOAbI
nMTbeBOro kadecTtea. B Hactosiwee Bpemsi 6onee 1000 BogonpoBOAHbLIX CTaHuui B EBpone, ocobeHHO BO
®paHumm, TepmaHum un LlBenuapun, NPUMEHSAIOT O30HUPOBAHME KaK COCTaBNALWY CTyneHb B
TEXHOJTOrMYeCKOM NPOoLEeCcCe OYUCTKN BOAbI.

C6poCc HEOUNLLIEHHDBIX, NN HEAOCTATOMHO OYULLIEHHBLIX BbITOBBIX Y MPOMbILUIEHHbIX CTOMHbLIX BOA, @ TakKe CMbIB
C CenbCKOXO3SIUCTBEHHbLIX TEPPUTOPUA BOL, COAEepXalmx nectuumabl U Apyrne sAOXMMUKaTbl, NMPUBOOUT K
YXyOLWEHUI0 BOAbl B UCTOYHMKax BodocHabxeHusd. CocTaB BOA MNOBEPXHOCTHbIX BOAOEMOB BOMM3W KPYMHbIX
ropofoB XapaKTepu3yeTcs CcoAepXaHWem B HUX MOBbIWEHHbIX KOHUEHTpauuh (eHonoB, HedTenpoayKToBs,
XNOpOpraHNYecKknx coeanHeHUn, aMMOHUNHOTO U HATPUTHOIO a3oTa 1 np. CoaepxaHne XMMNUYECKNX COeaUHEHNIA
B Takmx BOOHbIX O6bEKTax MHOr4a B OECATKM M COTHW pa3 NpeBbilaeT npedernbHO AoMyCTUMble KOHLEHTpauumm
(MAK) no caHMTapHO-TMrIMEeHNYECKNM NoKasaTensim.

Ha Tepputopun Poccun HeynoBneTBopUTENbHLIM SABMAETCA CaHUTapHoe cocTosHve pek Bomru, Oku, Kambl,
Tomu, a Takke GonbWMHCTBaA BogoeMoB Ypana u 3anagHon Cubupwu. BcneacteBue 3Toro B ropoaax,
UCMOMNb3YIOLNX 3TU BOAHble O0GLEKTbl B Ka4ecTBe MCTOYHUKOB BOAOCHABXEeHWs, cKrnadblBaeTcsa HanpshkeHHas
cuTyauus ¢ obecrneveHneM HaceneHns Bo4oN NUTLEBOMO KavecTBa.

Mo paHHbIM MwuHnpupogbl Poccun ogHvM u3 HebnaronpuaTHbIX B 3KOMOrMYECKOM OTHOLUEHUW PEernoHOB
apnseTca Kysbacc, B KOTOPOM BO3OQyX W BoAa 3arpasHeHbl OTXO4aMW XMMUYECKOW, MeTannypruyeckon,
ropHogo6biBatoLLEen, hapMaLeBTUYECKON M Op. OoTpacnen npombineHHocTu. Boga p. Tomu, ucnonb3yemas B
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KayeCcTB€ OCHOBHOIO WCTOYHMKA BOAOCHAOXEHMS HaceneHwsi, WMEET aHTPOMOreHHble 3arpsi3HeHUs B
KOHLIEHTPaUMsX, 3HA4YUTENbHO MPEBbLILAKWNX HOPMATMBHbIE 3HavyeHusl. B pedyHOMm BOAE MOCTOSIHHO
00OHapy>X1BalOTCA TakMe TOKCUMYHbIE U KaHLIEPOreHHble 3arpsa3HeHmns, kak geHonbl - Ha yposHe oT 2 go 10 MNAK;
xnopodpopm - ot 2 go 20 MNAK; amunbl - 2 - 5 MAK n gp.

M3BECTHO, YTO MONYyYMBLUME LUMPOKOE MNPUMEHEHUE TEXHOMOTUN WU COOPYXEHWUsT ANS OYUCTKM BOAbl M3
MOBEPXHOCTHBIX MCTOYMHWKOB paccyuTaHbl Ha M3BMEYEHME W3 HUX 3ArpPA3HEHUIA NPUPOSHONO MPOUCXOXKAEHWS.
BbapbepHas ponb TaKkMX COOPY>XEHWA MO OTHOLUEHUIO K XUMWYECKMM 3arps3HeHMsIM aHTPOMOreHHoro
NMPOUCXOXOEHUSA KpaWHe Hu3ka. MHorve [encTeylolMe BOOOOYUCTHbIE CTaHUMW, 3anpOeKTUPOBaHHbIE MO
TPaAVLMOHHOW TEXHOMOMMK (Koarynsums, XnopuposaHue, oTcTamBaHne u unsTpoBaHME), HE TOMNbKO HE MOTyT
obecneuntb yganeHne XMMUYECKMX 3arpsi3HEHWUW, HO, HanNpoOTUB, B psiAe CriydyaeB CNoCOOCTBYIOT MOBbLILLEHMIO
KOHLIEHTpaLMM HEKOTOPbIX coeanHeHnin. Hanpumep, npegsapuTenbHOE XMOpMpOBaHNE BOAbI M3 MOBEPXHOCTHbIX
WCTOYHMKOB, KaK MpaBuno, NpMBoguT K obpasoBaHuio B obpabaTtbiBaeMon BOLE MOBbLILEHHbLIX KOHLEHTpauun
xnopodopma v ap. X1opopraHNYeCcKNX CoeanHeEHNN.

Mo pgaHHbIM [ockomcaHanugHaasopa Poccum, okono 50 % HaceneHus cTpaHbl BbIHYXXOEHO MCMONb30BaTh AN
NUTbA BOAY, HE COOTBETCTBYIOLLYIO B TOM WNN WHOW cTeneHu TpeboBaHWsM MO psgy nokasatenen. Tak, B
HacTosLLiee BpeMs Kaxaas BocbMasi npoba Bo4ONPOBOAHON BOAbl HE OTBEYAET MMIMEHMYECKUM TPeDOBaHUAM Mo
GaKkTepuonorn4yeckMmM nokasartensam, u3 Kotopbix 45 % npenctaBnsAlT ONAaCHOCTb B 3MMAEMNYECKOM OTHOLLIEHWM;
Kakgas nsatasi uccnegoBaHHas npoba HecTaHgapTHas MO XMMUYECKMM MokasaTensm, n3 Hux B 10 % npob6
coepKaHne XMMNYECKMX BELLECTB NPEACTaBMANO ONacHOCTb ANS 340POBbA.

B HekoTopbix perMoHax Boda W3 LEHTpanu3oBaHHbLIX CUCTEM BOAOCHAGXEHWS MOCTOSIHHO HE OTBEYaeT psay
TpebosanHnn [OCT 2874-82 (/c_4702_snip_100636.html) «Boga nutbeBas». B pesynbrate HaceneHue
BbIHY>KOEHO MONb30BaTbCS BOAOW, OKasblBaloLWen, Mo AaHHbIM MEeQULMHCKUM opraHu3auui, oTpuuaTenbHoe
BO3ENCTBME HA CUCTEMY KPOBOOOpPALLEHUS), OPraHOB XXeNy4o4YHO-KMLLIEYHOrO TpakTa, Ha UMMYHHYIO CUCTEMY U
NPMBOASALLNX K BOSHUKHOBEHWIO pPaKkoBLIX 3a00neBaHuWi.

B cBA3W CO CnoXvBLUMMCH MONOXEHMEM B nocnegHue rodbl NOsIBUNOCHL 6GOMbLUOEe KONMYecTBO upm M
opraHusauui, BbIMyCKaloLWMX pasHoobpa3Hble MO KOHCTPYKLUMW YCTPOWCTBA O4YMCTKM BOOOMPOBOAHOM BOAbI
MHANBMAOYANbHOrO W JIOKaNbHOMO HasHayeHws, AN AETCKUX YYpeXAeHURn, LWKon, 6onbHul, npodunakTopues,
CTOMOBbLIX M Ap. 3aBedeHun. YacTb U3 HUX npedcTaBnseT cobo MHOroYMcreHHble Mogndukauumn «Pyyenkosy,
«PogHMKOBY, 3arpyXeHHblX akTMBHbIM YrneM, O30HaTOPHblE YCTAHOBKM W YCTaHOBKM MeMOpaHHOro unu
naTpoHHOro TunoB. UnnwcTpaumamm kK 3Tomy MOryT ObiTb 3KcnoHaTbl MexayHapogHoro KoHrpecca: «Bopga:
akornorna n texHonorusi» (Mocksa, ceHTa6pb, 1994 1) n MexagyHapogHasa BbicTaBka «YucTtas Boga Ypana-94»
(EkaTepuHbypr, HOA0pb, 1994 r.). TakMe yCTaHOBKM MOrYyT ObiTb MHOr4a MOMNE3HbIMKU, HO BMECTE C TEM MOIYT U
NpUHEeCTU onpeaeneHHbIN Bpea.

B yacTHOCTW, NMpK HanUuMKn B Takmx punbTpax MOHOOOMEHHBIX MaTepuaroB U3 BoAbl yAansloTcs HeoOXoaMMble
ANsi opraHn3Ma aremMeHTbl - KanbLuii, MarHuii u gptop. B cnyyae npumMeHeHUs copbLMOHHBIX MaTepuanos NMeeT
MECTO POCT PasfINYHbIX rPYNn MUKPOOPraHN3MOB B OYMLLEHHONM Bode. M, HaKkoHeL, BO MHOMMX KOHCTPYKLMAX He
UCKMoYeHa gecopbumsa 3arpsisHeEHUA M3 OUNBTPYIOLLEro Matepuana v nornagaHve BCeX paHee 3afep’KaHHbIX
3arpA3HeHnit B 0OVNH CTakaH BoAbl.

B uenom BO3MOXHOCTb pacrnpocTpaHeHna Takux wuHOnBuMAyalibHbIX YCTAHOBOK AOO0MyCTMMa B KayecCTBe
BpeMeHHOVI Mepbl 0O TexX nop, NokKka He 6y/:|,eT obecnedyeHa nogada BoAbl NMUTLEBOrO KadecTBa cucTteMammu
LUeHTpann3oBaHHOIo BOAOCHabXeHUS.

,D,J'IFI 3TOro Heobxogmma PEKOHCTPYKUMA BOOOOYNCTHbIX CTaHUWMN, KOTOpasaA no3BonnT NpoBoAUTb OYUCTKY BOAbI MO
HOBOW TEXHOMNOIMN.

BO3MOXHOCTb npyMeHeHns 3EEKTUBHOM U 3KOMOMMYECKOM YUCTOM  TEXHOMOrMM  MNOAroTOBKM  BOAbI
onpegensieTcs Tem, YTO NPOM3BOACTBO O30HATOPHOrO M BCMOMOraTenbHOro 000pPYyAOBaHUS HaNaXeHO U MOXET
ObITb BbINYLLEHO PSAOM npeanpuaTuii Poccum no 3asiskam notpebutenen.
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B CHI o3oHupoBaHue no pagy NpuYMH MPUMEHSIETCS, B OCHOBHOM, NUWb Ha HEKOTOPbIX BOAOMNPOBOAHbLIX
cTaHuuax kpynHbix ropogoB (Mocksa, HwxHun Hosropoa, Kues, MwuHCK) ¢ ucnonb3oBaHuem 3apybexxHoro
obopygoBaHusa  (cbpaHuy3ckaga dwmpma «Tpennuras»). WmetoTca oTaenbHble  Hebonbline  OObekTbl
(NpenmyLLecTBEHHO ANs OYMCTKM MPOWU3BOACTBEHHbLIX CTOYHbIX BOA), NnaBaTenbHble GacceviHbl M ap., roe
paboTaeT oTevecTBeHHOE 06opyaoBaHMe.

Jlabopartopuen TexHonorun n obopygosaHus odncTkn npupogHbix Bog HAW KBOB 3a nocnegHee gecatunetune
npoBeaeHbl OBLMPHBIE UCCrenoBaHus Mo onpeaeneHnio ahdPeKTUBHOCTM 030HMPOBaHMA BOAbl (B COMETAHUN C
COpOLUMOHHBIM MeTogamMu M 6e3 HUX) B pasnuuyHbiX pervoHax Poccum (r. r. Bnagumup, TaraHpor, PssaHb,
KemepoBo, Hoeoky3Heuk, Apocnaenb, OpeHbypr un gp.). beino ybegutenbHo nokasaHo, 4to 6e3 npumeHeHus
3TMX METOAOB NOMNy4MTb Bogy Tpebyemoro kayectsa M3 BOAbl 3arpsi3HEHHbIX BOAHbIX 06bEKTOB, NCMOMb3yEMbIX U
KayecTBe UCTOYHWKOB, MPaKTUYECKN HEBO3MOXHO.

OcobeHHo akTyalnbHa r|p06nema FJ'Iy6OKOI;1 OYUCTKN BOAbl B HAcCTosdALlee BpeM4d, Koraa noarotoBfieHbl K BBEOAEHUIO
HOBble HOpMaTUBHblE [OOKYMEHTbl, pernamMmeHTupyrouimne bornee XecTkne Tp860BaHVIF| Nno HEKOTOpbIM
nokasartesnidaM Kadectsa BOAbl.

PaspaboTtka u npuHaTne 3akoHa Poccunckon Pepepaumm «O6 obecnedeHun HaceneHms NUTLEBOW BOOON»
nepeBOAMT 3afadvy NOArOTOBKM BOAbl HA HOBbINA YPOBEHb, YTO Takke TPebyeT KOPEHHOro COBEPLUEHCTBOBAHUS
BOJOOYNCTHOM TEXHUKMN.

OTcloaa MOHSITHbI MOBbLILEHHbIA MHTEPEC K O30HVMPOBAHWUK BOAbI W KENaHWe npeanpusiTuii BOAONPOBOLHO-
KaHanm3aumnoHHOro XO35MCTBa BHEAPUTb Ha BOAOOYUCTHBLIX CTaHUMAX MeTog o3oHMpoBaHusa. OpgHako npwu
BbIOOpE CXEM W PEXMMOB O30HUPOBaHWS BOAbI, WHOr4A [OOMYCKAKT HEBEPHbIE PELUEHUsl, OBYCNOBMEHHbIE
OLUMBOYHBIMU NPEACTaBNEHUSIMU, OCHOBHbLIMW U3 KOTOPLIX, HA HaLL B3MNs4, SBMSOTCS Crieqyolme.

Pexxnmbl 06paboTkm BOgbl O30HOM M MPUMHMMAaeMas CXema O030HMPOBaHUS BblGpatoTcst 0ObIMHO HA OCHOBAHUU
OaHHbIX (PU3NKO-XMMUYECKOro aHanm3a npupogHon BoAabl. BmecTte ¢ TeM M3BECTHO, YTO KayecTBO BOAbl B
BOOOUCTOYHMKE MpU €€ OBWXKEHUU NMpeTeprneBaeT 3HAYMTENbHbIE M3MEHEHWUS, MO3TOMY ANs KaXZoro cnydas
PEXUMbI Kak peareHTHOM 0bpaboTku, Tak U 030HMPOBaHUA OyayT pasnuyHbiMM. Hambonee sipkum nprvmepom
aTOoro siBndeTcsa Bogo3abop p. Tomu, rae Ha cpaBHUTENBHO KOPOTKOM y4vacTke (HoBoky3HeLk - Kemeposo - HOpra,
NPOTSXXEHHOCTbIO A0 350 KM) Ka4eCcTBO peyYHOM BOAbl CYLLECTBEHHO YXYALLIAETCS BHU3 MO TEYEHMUIO, B CBSA3U C
3TMM [03a 030Ha 1 ero 3aceKTUBHOCTb OyayT pasnnyHbLIMK AN KaXgoro n3 3Tmx ropogos.

3avacTtyto npomsBoribHO, 6e3 BCAKMX OOOCHOBaHWM BbIOMpAKOT O03y 030HA, MO KOTOPOM paccYUTbIBaOT
NMPON3BOAMTENBHOCTE 030HATOPHOrO obopydoBaHMS U pasMeLlalT 3aka3 Ha W3roTOBMEHWe Ha 3aBofe.
OuyeBnaHO, YTO B 3TOM Cllyvae TEXHONorMyeckasl cxema MNpPUMEHEeHMsI 030Ha OcTaeTcsl HegopaboTaHHOM.
Bo3moxHble HegocTaTku aTOro nogxopa OyayT obHapyXeHbl yxe TONbKO Npu NpOBEAEHUWM MyCKOHanago4HbIX
paboT, korda ucnpaeBuTb OWMOKN ByaoeT HEBO3MOXHO. Ecnn gaxe B psge cnydaeB B MpoLEecCe U3roTOBMEHMUS
o6opynoBaHNs MNPOBOASAT TEXHONOrMYEeCKNe MW3bICKaHWsl, MOocredHVe BbIMOMHSTCA (akTUYeckn yxxke nop
3akasaHHoe 06opynoBaHue, 1 3To ByaeT NpensaTCcTBOBaTh NCMOMNb30BaAHMID BO3MOXHOCTEN 030HA B MOIHOW Mepe.

Mpn HenpaBunbHOM Moabope pexrma 030HUPOBAHUSI BOAbI M A03bl 030HA BO3MOXHO OGpa3oBaHMe MOGOYHbLIX
NPOOYKTOB OKWUCIEHWS, KOTOPbIE MIIOXO YAamnsoTCA B NMPOLIECCE OYMCTKM M MOTYT OblTb Gornee TOKCUYHBI, YeM
NCXOAHblE 3arpsi3HeHWsl. B HEKOTOPLIX CryyYasix 030HUMpPOBaHWE BOAbl MOXET Bbl3BaTb YXyALIEHVWE NpPOLIeCcCoB
koarynaumm n Gonee TOro NPUBHECTM B 0OGpabaTbiBaeMylo BOAY XVMMWYECKUE 3arpsi3HEHWS B MOBbILLIEHHbIX
KOHLEHTpaLusaX, Hanpumep, eHomoB.

MHorvne BogonpoBOAHO-KaHANM3aLMOHHbIE NPEaNPUATUS PacCYNTLIBAIOT Ha TO, YTO C BBEAEHNEM O30HMPOBaHMS
MOXHO OyAeT MOMHOCTBIO 0TKa3aTbCsi OT XNIOPUPOBAHMSA U UCKIOUNUTL XIOP M3 TEXHONOMMYECKON CXEMbl OYUCTKM
Boabl. Kak nokasbiBaeT 3apyOexHbIl M OTEYECTBEHHbIA OMbIT, MPUMEHEHNE O30HA HE MO3BOMSAET MCKIYNTD
NCnonb30oBaHUE XxJlopa, XOTA 4o03a XNopa MOXEeT OblTb yMeHblUeHa. OTO CBA3aHO C TEM, YTO O30H ObICTpPO
pasnaraeTcsa B BoAe U He obrnagaet NponoHrnpyowmum daktepuunaHeiM gencremem. Noatomy gns obecneyeHus
HagexHon n 6e3onacHonm B CaHUTAPHO-TUIMEHWYECKOM OTHOLIEHUW paboTbl BOOOMNPOBOAHLIX CETEW OOMMKHO
NpOBOAMTLCS 3aKMYUTENbHOE 0be33apaxvBaHue 003aMu XITIOppeareHToB Ans obecnevyeHus B nobon Touke
CceTn, B TOM 4YUCIEe M CaMOW OTAANIeHHON, OCTAaTOMHOro Xropa Ha ypoBHe, pernameHTupyemom OCTom «Bopa
nMTbEBasa».
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O30HMpOBaHME, MPUMMEHSIEMOE KaK CaMOCTOSITENbHAsi CTYMEeHb B TEXHOMOrMM OYUCTKM BOAbl, He Bcerga
MO3BOSMISIET PELUMTbL MPOCTABMEHHYIO 3agady MoBbileHUs ee addekTuBHOCTU. Kak mM3BecTHO, copbuuoHHas
CTyNeHb OYNCTKM BOAbI B DONbLUMHCTBE CriyYyaeB ABNSEeTCS 06A3aTenbHOMN.

O6o06Liasi oTMeYeHHble Bblle HeaocTaTku M OoWwnbkn B NnpakTuke peweHna 3agadn npuMeHeHuda O030Ha B
TeXHOJ1I0r’Mn OYUCTKKU BOAbl, HETPYAHO BWUAOETb, 4YTO obecneuntb Haubonee paunoHaribHble pelleHnda no ero
MCNosb30BaHUIO BO3MOXHO TOJIbKO Ha OCHOBE MU3y4YeHUA B3aMMOOENCTBUN O30Ha C OPYrMMn TexHonormn4eCckmmm
npunemMmamm O4nNCTKU.

M3 aToro crnepyert, UTO B KaXAOM KOHKPETHOM Crlydae [0 Bblgayn CXeM U MPUHATUS PelleHnst O MPUMeEHEHUM
030Ha HeobxoaMmo npoBedeHVMe NpPednpPOEKTHbIX TEXHOMOMMYECKUX MUCccrneaoBaHuin, B pesyrbrate KoTopbIX
MOXHO OOOCHOBaHHO CyauTb O LUenecoobpasHoCTM u 3(PPEKTMBHOCTU O30HMPOBAHMS, HEOOXOLMMOCTU
MCNoNb30BaHMs COPOLIMOHHOM O4YMCTKM BOAbI, ONPeaenuTb MecTa BBOAA 030Ha B 06LLIEN TEXHONOMMYECKON cxeme
N OLUEHWTb €ro BINSIHWE Ha OCHOBHblE MPOLIECChI OYUCTKM BOAbl, NMPUMEHsieMble Ha AaHHON BOAOOYMCTHOM
CTaHumu.

Kpome TOro, B Xoge Takmnx I/ICCJ'Ie,EI,OBaHI/IIZ N TONMbKO NO UX pe3dynbrataM MOXHO YCTaHOBUTb ONTUMaAribHble O03bl
030Ha B XapakTepHble MepvoAbl rofda, oOnpedennTb pacyHeTHO-KOHCTPYKTMBHbIE MapamMeTpbl  MeToada
OKMCNUTENbBHO-COPOLIMOHHON OYUCTKU BOAbI, @ UMEHHO: KO3(PMULNEHT UCMONb30BaHNSA 030HA, BPEMSsI KOHTaKTa
030HOBO3AYLUHOW cMecu ¢ obpabaTbiBaemMown BOAOW, BapuaHTbl UCMONb30BaHUS COPOLMOHHBIX (PUALTPOB C
BblOOpoM Haubonee apheKTUBHBIX MApPOK aKTUBHBLIX YrNew; YTOMHWTb CKOPOCTb (DUIMLTPOBaHWUs, BpPeMs 40
peakTUBaLWN YronbHOW 3arpy3ku U pexuM peakTMBaLuu C onpederneHueM ero anmnapaTypHoro ohopmIieHus, a
TaKkKe gpyrue TexHonorn4yeckne n TeXHMKO-aKoOHOMmU4Yeckne BOMnpocChbl NpUMEHEHNA 030HA U aKTUBHbIX yrne|7| Ha
BOJOOYUCTHBIX CTAHLIMSIX.

Taknm 06pa30M, onTumMalibHble YCIoBuA NpUMEeHEeHUA MeToa0B ITIY6OKOI7I OYNUCTKM BOObl - O30HUPOBaAHUA U
COp6LI,I/1|/1 Ha aKTUBHbIX YyrmMaAx onpenendarTcd TOJIbKO nyTeM nposeaeHnda cneunarnbHbIX nccnegoBaHnin Ha
KaXXgoM KOHKpEeTHOM obbekTe.

HaCTOFlLLI,I/Ie MeToan4yeckme pekomMeHgauunm pa3pa60TaHb| ana MHXeHepHO-TEXHUYECKUX pa6OTHI/IKOB, 3aHATbIX
3KCnnyartaumnen BOOOOYUCTHBIX CTaHLUMIA U NpMU3BaHbl NOMOYbL UM B ONpeAeneHnn Kpyra BonpocoB, BO3HMKAIOLLNX
npu MNPUMEHEHUN O30HMPOBaHMSA M copOuMKu, a Takke HameTUTb obLiue MyTU BbINOMHEHUA MOCTaBMEHHbIX
npobnem.

KoHcynbTraumm no ykasaHHbIM pekoMeHaaumsM, a Takke BbINOMHEHUe NonHoro obbema paboTt No npuMeHeHuto
030HMPOBaHUS W COPOUMOHHBLIX METOOOB B TEXHOMOrMM O4YMCTKM BOAbl, HayMHas oT oBoCHOBaHMSA
HeobxoauMoCTU 1 3PPEKTUBHOCTU ITUX CneumnanbHbIX METOAOB, NMOATOTOBKY COOTBETCTBYHOLLUMX peKkoMeHaauuni
Ha MpPOEKTMPOBaHUE N y4acTue COBMECTHO C SKCMyaTauMOHHbIM MepCcoHarnoM B NyCKOHanagouHbix paboTax
BbINOMHAET nabopatopusa TexHonorum n obopynoBaHus o4MCTKM NpupogHbix Bog HAW KBOB.

1. KOMIMJEKC PABOT MO NPUMEHEHUKO O30OHUPOBAHUNA U
COPBUNN B TEXHOJ1IOI' MW OHNCTKK BOAObI

Komnnekc paboT no NpMMEHEHMIO O30HUPOBAHMS 1 COPOLMM B TEXHOMOMMN OYUCTKM BOAbI BKIOYAET B cebs paf
OpraHM3auMOHHbIX, TEXHONOMMYECKMX U SKOHOMUYECKNX MEPOMNPUSATAM, OCHOBHBIMU M3 KOTOPbIX SBMSHOTCS:

1.1. O606LleHNe MHOFONMETHUX [OaHHbIX MO KayecTBy BOAbl W AeTarnbHbIi aHanu3 MNpPUPOLHOM BOAbI MO
cneundnyeckum ans gaHHoro obbekTa 3arpsisHeHUsAM.

1.2. TllpoBedeHve TEXHOMOMMYECKUX M3bicKaHUA B nabopaTopHbIX YCNOBUAX WAM  Ha  MOAENbHbIX
SKCMEPUMEHTArbHBbIX YCTAHOBKAx C LUenbilo OnpeaeneHnsi pacyeTHO-KOHCTPYKTMBHLIX MapaMeTpoB MeToaa
030HVMPOBaHUS U COPOLIMOHHON OYMCTKM BOAbI MO 3apaHee MOArOTOBIIEHHOWM MporpamMmMe npoBefeHust paboT (c
yKasaHWeM CPOKOB, CTOUMOCTU paboT 1 ee OCHOBHbIX UCMONMHUTENEN).
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1.3. lNoaroToBka pekomMeHZaunn Ha NPOEKTUPOBAHNE NN PEKOHCTPYKLMIO BOLOOYMCTHBIX CTaHUMIA U pa3paboTka
TEXHOJTOrMYECKOro pernamMeHTa peKoMeHAyeMbIX COOpYXeHuh. MoAroToBka TEXHUKO-IKOHOMUYECKOro pacyera
npegnaraembix BapuaHToB. B cnyyae HeobxogumocTu - paspaboTka npenBapuTenbHbIX PEeKOMeHAauMn Ha
NPOEKTUPOBaHME.

1.4. TlpoBegeHve npeanpoeKkTHOro MapKeTMHra O30HaTopHoro obopyaoBaHuA W Bblibop Heobxogumoro
obopygoBaHus, nouck Havbonee 3aM@PEKTUBHLIX MapPOK aKTUBHLIX YINen, KOTOpblIMM MOXHO obecnevnTb
BOOOOYMCTHYIO CTaHLUMIO (paccMaTpuBaloTCsl 030HaToOpHOe OBOpyAOBaHWE M aKTUBHbLIE YIMM OTEYECTBEHHOrO U
3apybexxHoro NnponsBoacTBa).

1.5. MNpoekTpoBaHUe y3na OCHOBHbLIX COOPYXKEHWI 1 Liexa peakTUBaLmum akTMBHOIO YIms.
Mpw 3TOM peLualTca BONPOCHI:

HeoBX0AMMOCTb NPUMEHEHUSI 030HATOPHOrO 060PYAOBaHMA Ha BCel BOOOOYMCTHOW CTaHuuu unu Yactu ee. (B
KayecTBe npumepa MOXHO NPMBECTU pellieHne KeMepoBCKoro «BoaokaHana» o nogade Boabl, 06paboTaHHON ¢
NPYMEHEHNEM JONONHUTENbHBIX METOAO0B 030HMPOBAHUSA 1 COPGLMM, TOMNBKO B XWIble KBapTanbl ropoaa, a Boay,
OYMLLIEHHYIO MO TPAAULMOHHOW TEXHOMOMMMU, - AN HYX NPOMbILLNEHHOCTH);

yCTpOI;ICTBO 030HaTOPHOW CTaHUMN U COp6LI,VIOHHbIX OnokoB ¢ MUHUMaIbHLIMA CTyneHAMUN nepekadku,

oYepefHOCTb CTPOMTENbCTBA, B Y4aCTHOCTM, MepBas odyepedb - 3aMeHa necka akTWBHbIM yrnem (4ns 4ero
Hanbonee npeanoyvTuTeneH yronb Genbruickon cdupmel mapku TL-830) u BTOpasd oyepedb - CTPOUTENLCTBO
oTAenbHOro 6noka copbUMOHHBLIX (PUNLTPOB;

BO3MOXXHOCTb CTpOUTENbCTBa pEernoHasnbHOrNo uexa peaktnBauunm akTUBHOIO yrmna C Bbl60p0M nnowankn gna
9TOro uexa.

1.6. CTpOVITe.I'IbCTBO, MOHTaX Heobxoaumoro O60pyﬂ,0BaHVIF| N BbINOJTHEHNE NMYyCKOHaNnaaoO4YHbIX pa60T HOBbIX
GnokoB n OﬁOpy,EI,OBaHI/Iﬂ B KOMMNJiekce C O4YUCTHbLIMKU COOPYXEeHUAMU BOAOOYUCTHOW CTaHLMMW.

1.7. K OopraHn3aumoHHO-3KOHOMUYECKMM MEepPOonpuUATUAM OTHOCATCA corfnacoBaHMe pa3MelleHnd Bbl6paHHOFO
OGOpyﬂ,OBaHVIFI, NPOEeKTHOMN OOKyMeHTauuun, pasMelleHne 3akasa Ha U3rotoBneHne n rnoctaBKy OGOpy,D,OBaHVIﬂ,
onpeaeneHne HeobXxoanMbIX MaTepunaribHO-TEXHUYECKNX pecypcoB U UCTOYHUKOB UX dopmMMpoBaHMKs, a Takke
Ha6op M NoAroToBKa akcniyataunoHHOIo nepcoHana.

2. O3OHNPOBAHWE BO[bI

2.1. HazHayeHune 030Ha.

2.1.1. OumncTka Bogpl NOBEPXHOCTHbIX BOAOUCTOUYHUKOB OT aHTPOMOrEeHHbIX 3arpsi3HEHNNA:
- And yaaneHnsa 3anaxoB 1 NPUBKYCOB,

- 4N yaaneHus cneumnuyeckmx opraHnyecknx 3arpsisHeHui - goeHonos, HedtenpogykTos, CIMAB, nectMumaos,
XJTOPOPraHNYeCcKnx CoeanHEHNN, aMMHOB N MHOTUX APYIUX.

2.1.2. OuucTtka BoAabl NOBEPXHOCTHBIX BOOOMCTOYHMKOB OT 3arpsi3HEHU NPUPOLHOro NPOUCXOXOEHWS:
- OT N'YMMHOBBLIX BELLECTB, 00YCNaBnnBatoLLNX LIBETHOCTb BOAb;

- OT CI'IeLI,I/I(tJVI‘-IeCKOFO 3anaxa n npmeBkyca, noaenAroLleroca npu nNoBbllWEeHHbIX KOHUEHTpauuax niaHKTOHa, a
TaKkKe And yctpaHeHusa BblaenAaeMblX NMaHKTOHOM A00BUTBLIX BELLECTB,

- ydarneHue MpUBKYCOB M 3anaxoB (MouYBbl, NieCeHu, Tpasbl, pbibbl M Op.), NPOAYLMPYEMbIX Pa3nMYHbIMU
BOAHBLIMW OpraHu3mMamu.

YcTaHOBNEHO, YTO 3T 3arpsasHeHns (n. n. 2.1.1. 1 2.1.2) npakTU4eckn He 3afepXKMBalOTCs Ha TPagULMOHHbBIX
COOPYXXEHMAX OUMCTKN BOAbI, OOHAKO, OHW pa3pyLUalTCs 030HOM M yAANsoTCA Npy QUNbTPaLMn Ha aKTUBHbIX
yrnsix.
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CnepnyeT OTMETUTb, YTO TOMbKO OJHUM O30HMPOBAHMEM TaK Xe, Kak TOMNbKO COpPOLMOHHON OYUCTKOW, He Bceraa
yoaetcsa obecneuntb Tpedyemyto 3(EKTMBHOCTb OMNCTKM BoAbl. Hanbonee LenecoobpasHbiM B GONbLUMHCTBE
crnyyaeB SIBNSAETCS UCMNOMb30BaHWE 030Ha B COMETaHUM C 3aKMioYUTENBHON COPOLIMOHHON OYMCTKON Ha dunbTpax
C aKTMBHbIM YIMEM.

2.1.3. OuncTka noasemHblX Bod - ANs yaarneHuss HeopraHMYeckMX COeQUHEHWU, TakMxX Kak xeneso, mapraHel,
cepoBogopon, 1 gns obeszapakuBaHusi BoAbl.

2.1.4. YacTHbIM cnydYaeMm nNpuMEHEHUS 030Ha SABMNSETCA €ro MCMNonb3oBaHWe B MnaBaTenbHbIX BacceriHax (kak
CMOPTUBHBLIX, Tak W obwero nonb3oBaHus) pAna obe33zapaxvMBaHUS W CYLLECTBEHHOrO  MOBbILLIEHNS
opraHonenTU4ecknx CBONCTB BOAbI.

2.1.5. W, HaKoHeL,, NOCKONbKY 030H siBnsieTca 6onee aheKTUBHBLIM, YEM XJT0P, AE3NHMULMPYIOWMM peareHToOM
B OTHOLLUEHUM CMOp U BMPYCOB, TO B OTHOLIEHMM 0be33apakmBaHWsA ero posnib Gornee cywecTBeHHa. Tak, no
AaHHbIM cneunanucToB upMbl «[lerpeMoH» B cnyyasix anvaeMuii Xorepbl U HEM3BECTHOW paHee «BornesHu
NerMoHepoBy, KOTopas Bbl3biBaeTcsa GakTepusmu Legionella pneumophila n ogHokneTouHbiMM Giardia, Tonbko
O30HMPOBAHME MOXET rapaHTUpPOBaTb HEODXOOMMYHO CTENEHb 06e33apaKuBaHus.

2.2. lNpuHumnmanbHblie TEXHONOMMYeCcKne CXeMbl
NPUMEHEHNA 030HA N aKTUBHLIX Yrnen Ha
BOOOOYNCTHbLIX CTaHUMUSAX.

B 3aBMCMMOCTM OT KayeCTBEHHOrO W KOMMYECTBEHHOrO coOcCTaBa 3arpﬂ3HeHI/II7I BOOOUCTOYHMKA BO3MOXXHbI
pasnnyHble BapnaHTbl NPUMEHEHNA O30Ha B TEXHOOrM4YEeCKoM CXeMe OUYUCTKN BOAbI (pVIC. 1n 2)

Ha pwuc. 1 npencrasrieHa TpagmumoHHaa cxema O4YnCTKM BoAbl C OTCTOMHUKaMU U d’.’)I/IﬂpraMI/I, Ha puc. 2 - cxema
C KOHTAKTHbIMW OCBETUTENAMN.

OD,HOCTyI'IeH“IaTOG O30HMpOBaHME: ncnornb3oBaHne O030Ha Ha CTagun npenBapuUTeribHOro OKUCNeHUda BOoAbl UK
nocne KOHFyJ'IFILI,VIOHHOVI €€ O4YMNCTKM nepen necH4aHbIMU NN YIrofibHbIMUA CbI/IJ'IpraMI/I.

[ByxcTyneH4YaToe O30HMPOBaHWE: NpeaBapuUTENbHOE O030HMPOBAHME WU O30HMPOBAHWE MOCME KoaryrsiyMoHHON
0bpaboTku BOAbI.

TpexcTyneH4aToe O30HMpPOBaHWE: MpeaBapuUTenbHOE O030HMPOBaHME, Mocfie KoarynaunmoHHOU O6p360TKI/I n
030HMpOBaHME Nocre NofIHOM OYUCTKM BOAbI.

nepBVI‘-IHOG O30HMpOBaHNe (I'Ipe,El,O3OHVIpOBaHllle) npoBoanUTCA C UENbo OKUCIEHUA J1erKOOKUCIAEMbIX
OpraHn4ecKkux n HeopraHm4eckmnx 3anFI3HeHVIl7I, ynydlweHuna npouecca KoarynmposaHud, a Takke ana 4actu4Horo
068338pa>KVIBaHVIF| BoAbl. B aTom clny4yae ncxogHad soda 06p868TblBaeTCﬂ HebonbLIMMK 403aMK 030Ha.

BTopnyHoe 030HMpOBaHMe BOAbLI MO3BOMSET OCYLUECTBUTL AanbHewlwee 6onee rnybokoe okMCneHne ocTaBLLMXCS
3arpsi3HeHN U, KPOMe TOro, MOoBbIWAET 3PPEKTUBHOCTL COPOLMOHHON OYMCTKM U NPOANEBaET CPOK CryXObl
aKTUBHOrO yrnsg OO pereHepaumn, B [aHHOM Crnyyae O030H BBOAUTCA Nepen necvaHbiIMU WU YronbHbIMU
dunsTpamu.

3akntounTtensHoe O30HUpoOBaHMe OYULLEHHOM BOAbl (ﬂOCTO3OHVIpOBaHI/Ie) obecneyvnBaet nornHoe
06633apa)KVIBaHVIe N yny4yllaeTt opraHonenTtndeckme nokasartenm Boabl.

Mo umcny MecT BBeAEHWs 030Ha YCTaHaBMNMBAKOTCH KOHTaKTHbIE KaMepbl, B KOTOPbIX NMPOMCXOOUT CMeLleHue
O30HOBO3AYLUHOW CMecu C BodoW. [1na ropoackux BOOAOOYUCTHBLIX CTaHUMN OBbIMHO MCMOnb3yoT 6apboTaxHble
GaccenHbl; B kKa4eCTBe OUCNEPraToOpoB MOTyT NPUMEHSTLCS MeTanno-kepamuyeckme Tpyobl (MnvM NnacTaHbl) Unm
crneumanbHble Hacaaku N3 HepXkaBeloLwen cTanu, yctaHaBnMBaeMble Ha TpybGonpoBoaax.
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Puc. 1. lpumeHeHne 030Ha U aKTUBHbIX yrneﬁ Ha CTaHUuAX C AByXCTyﬂeHHOﬁ CXeMOMN OUYUCTKU BOAbI:

F—

!
———

1 - noda4a peyHol 800bI; 2 - NepesuUYHOE 030HUPOBaHUE; 3 - nepsu4YHoe xsopuposaHue (rnpu Heobxodumocmu); 4
- 8800 KoaeyrnsHma; 5 - cmecumerb; 6 - omcmoUHUK (Unu oceemrnumesib CO 8368EWEHHbIM ocadkom); 7 -
8MOpPUYHOE 030HUpPOBaHUeE; 8 - necyaHbIl hunbmp; 9 - yeonbHbIt punbmp; 10 - mpemuyHoe 03oHuUposaHue; 11
- 8BMOPUYHOE xsiopuposaHue; 12 - pesepsyap Hucmoti 800bI; 13 - noGava numeesoli 800bI nompebumernto

13

Puc. 2. lNpumeHeHne 0O30Ha M aKTUBHbLIX Yrnem Ansi OYMCTKA BOAbl Ha CTaAHUUAX C KOHTaKTHbIMMU
ocBeTNnUTensimm:

1 - nodava peyHoli 800bI; 2 - Nepe8uUYHOE 030HUPOBaHUE: 3 - nepsuyYHoe xsopuposaHue (rpu Heobxodumocmu); 4
- 8800 KoazynsHma, 5 - exodHas kamepa; 6 - cemdambili bapabaHHbil ¢unbmp; 7 - KOHMaKMHbIU
oceemsumerib; 8 - emopu4YHoe 030HUpPoBaHue; 9 - yeorbHbil unbmp; 10 - mpemu4Hoe o3oHuposaHue; 11 -
emopuyHoe xsiopuposaHue; 12 - pesepsyap 4yucmol 800sbl; 13 - nodadya numbesol 800bI nompebumerto

KoHTakTHble kamepbl MOryT paboTatb Kak B MPOTMBOTOYHOM, Tak U B NPSAMOTOYHOM peXuMax, Npuyem npu
NPOTUBOTOMHOM METOAE CMELLEHMST KOIDULIMEHT UCMONb30BaHMs 030Ha nosbiwaetcs go 0,93 - 0,97.

B coctaB komnnekta obopygoBaHWs O30HATOPHOW CTaHUMW BXOOSIT: KOMMPECCOPbl, YCTAaHOBKM AN OYUCTKU U
OCYLLKN BO3[dyXa, reHepatopbl O30Ha, CUNOBble 3JHepreTnyeckne yctaHoBku, npubopbl KUMWA u annapat
KaTanMTU4ecKoro pasnoxeHus o3oHa.

2.3. ObocHOBaHMe TUNopasMepHoro psiaa
030HaTOPHOro o6opyaoBaAHUA.

C uenbto yCTaHOBMNEHNS OPUEHTUPOBOYHOIO TpebyemMoro KonnyecTea 030Ha 451 TUMOBbIX NPOU3BOAUTENBHOCTEN
BOAOOYUCTHBIX CTaHLUMI, a Takke 06OCHOBaHWUS TUMOPA3MEPHOro psiia 030HATOPOB OblfM BbINOMHEHbLI pacyeThl
OS5 BCEro NpMHATOro B TMNMOBOM MPOEKTMPOBaHUM psifa npoussoanternbHocTen ot 1,6 go 200 Teic. M3/cyT.

Tpebyemble [03bl 030Ha ObINU NPUHSTEI CPEOHUMW Ha OCHOBAHUM MHOFOYMCIIEHHBIX WCCNedoBaHWi Mo
06paboTke BOAbI O30HOM B pearnbHbIX YCIOBUSAX.

Bbinn paccmoTpeHbl cnegyowme BapuaHThbl:
cpeaHesarpsi3HeHHbIE MCTOYHWKM BOAOCHAOXEHMS - 403a 030Ha - 4 Mr/r;
CUNbHO3arpsi3HEHHbIE UCTOYHWKM BOAOCHAOXEHMS - 403a 030Ha - 7 Mr/1;

NoA3eMHbIE N MOBEPXHOCTHbIE BOOOUCTOYHMKUN, XapakTepuadyemble BbICOKOW LBeTHOCThIO (8o 150 - 200 rpag) -
[03a 030Ha u3MeHsieTcs B npegenax ot 15 go 20 mr/n.

Tabnuua 1
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PacuyeTHble faHHble Ansi BOOOOYNCTHbIX CTaHLUM

BogoncTouHumk [osa lMpon3BoguTeNbHOCTL  O30HaTOpHOro  obopygoBaHust B KI/4 Ons
030Ha, BOAOOYUCTHBLIX CTAHLUIA MPON3BOANTENBHOCTbIO, ThiC. M3/CyT
Mr/n

1,6 32 50 80 12,5 20 32 40 50 100 200

CpegHesarpsasHeHHbli 4 0,26* 053 0,84 133 21 3,33 5,33 6,7 8,4 16,7 33,4
CunbHO3arpA3HeHHbln 7 046 093 1,5 2,33 3,7 583 9,33 11,7 14,7 29,2 584
BooouncTtouHuk c 1% - 1 - 2 - 32- 5 - 78- 125 20- 25- 315 62,5 125
BbICOKOM UBeTHOCTbio 20 1,32 2,64 4,2 6,6 104 - 266 334 -42 -93 -

BOAbI 16,7 166

* [Mpon3BoANTENBHOCTL 030HATOPOB yKa3aHa 6e3 pesepsa.

Ha ocHoBaHUM [aHHbIX OAMHOYHOW NPOU3BOAUTENBHOCTM BbiNyckaemoro obopydoBaHusi Obin  onpegenex
NPeANOYTUTENBHBIN TUMOPa3MeEpPHLIN Psg 030HATOPHbLIX YCTAHOBOK, KOTOPLIN ObifT CrPyNnMpPOBaH B CrieayoLEeM
Buage: 1-4;5-7,5;10-15; 30 n 50 Kkr/u.

PacyeTHble gaHHble cBeaeHbl B Tabn. 1.

U3 pe3ynbraTtoB Tabn. 1 eugHa ycroBHaa npon3BoanTeribHOCTb O30HATOPHOIo O60py,D,OBaHVIFI ana pasfmiMyHbIX
I'IpOI/I3BO,EI,I/ITeJ'IbHOCTel7I CTaHUun 1 pa3Horo Ka4yectea BoAbl BOOONCTOYHUKOB. OTO HeoOXoANMO ANsi BbIMNONTHEHUS
OPUEHTUPOBOYHBLIX PpaC4HeToOB M HEKOTOPOIo npenctaBlieHNA O pealibHbIX 3aTtpaTtax.

Ecnv nonyyeHHble AaHHble COOTHECTU K eAUHUYHON MPOM3BOAUTENLHOCTU O30HATOPHOro o6opyaoBaHUS, TO
MOXHO OyaeT BbibpaTb HeobxoauMoe AN AaHHOro criyyasi o6opyaoBaHMe C ykasaHHOW B Tabn. 2 eauHUYHOW
NPOV3BOANTENBHOCTbIO.

Takum o6pa30M, npencraeneHHble B OaHHOM pasgene  [aHHble MOryT ObITb  MCMONb30BaHbl  Ans
npegBapuTernbHOro 000OCHOBaHMS  TEXHMYECKON (a He TeXHOJ'IOFVI‘-IeCKOVI) BO3MOXHOCTMN NPpUMEHEHUA
O30HaToOpHOIo O60pyﬂ,OBaHMﬂ M BbIMOJTHEHNA NpeaBapUTESIbHbIX TEXHUKO-3KOHOMUYECKMNX paCc4HETOB.

Tabnuua 2
Heo6xoauMocTb B 030HAaTOPHOM O0GOpyAOBaHMU onpefeneHHOW eAUHUYHOM NPOU3BOAUTENIbHOCTU Ans

BOAOOUYUCTHbLIX CTaHLUMN

BopooncTouHuk [Mpon3BOAUTENBHOCTL OYUCTHBLIX COOPYXEHMW B TbiC. M3/cyT ang
030HaTOPOB C €AVUHWUYHOM NMPON3BOANTENBHOCTLIO, Kr/4

1-4 5-75 10-15 30 50
CpegHesarpsi3HeHHbIN 1,6 -12,5 20-40 50-100 100 - 200 -
CunbHo3arpsi3HEHHbIN 1,6-12,5 12,56-32 32-100 100 - 200 200
BopooncTouHuk c Bbicokon 1,6-5,0 8-12,5 12,5-32 32-100 50 - 200

LBETHOCTbIO
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2.4 KpaTkas xapaKkrepuctuka BbllyckaemMoro
030HAaTOpHOro obopyagoBaHus.

K HacToswemy Bpemenu cneuuwanuctammn MY, M3, BOW, OzepxumHckoro HUWxummalwa, nHctutytamm PAH,
MontaBckum HUWN  amanbxummawr w  gp. paspaboTaHbl  Hay4yHble  OCHOBbl  CO3[4aHWA  HOBOIO
BbICOKOMPOM3BOAUTENBHOrO 030HAaTOPHOro 0b6opyaoBaHMA. OTO MO3BOMMIIO NEPENTU K PELLUEHNIO NMPaKTUYECKNX
BOMNPOCOB, CO34aHMNI0 U NPOMBbILLNIEHHOMY BbINYCKY HOBbIX 06pa3sL0B 030HAaTOPHOIrO 000pyaoBaHUS.

Pa3paboTkoi 1 opraHu3aumen Bbimycka 030HaTOPHOro 0OOPYAOBaHUS 3aHMMAIOTCA pasnuyHble OpraHnsauuy, B
T.4. obbeamHeHne MIK «3spuka» (. HwkHui Hosropoa), HIMO «Hayka» coBmectHo ¢ MBTY um. baymaHa,
npeanpusatus r. r. Tpouuka, Tomcka U MHOrMe Apyrue opraHusauun.

Cpep,m N3roToBUTENEN O30HATOpPHOIo OGOpy,D,OBaHVIﬂ Haunbonee npegnoyTuTeribHbiMM  NO  UMEeLMMCA
MOLLHOCTAM U NPpOU3BOACTBEHHOMY NMOTEHUMaNy ABNAKTCA:

- AO «KypraHxnmmaruy;

- FTKHIML, um. B.M. XpyHu4deBa pakeTHO-KocMuyeckun 3asog (r. Mocksa);

- Manoe npegnpusatne «kouHdopmcuctemar (r. Mockea);

- AO «Bkonorunyeckme cuctemsl» (r. Mocksa);

- BopoHexckun Kb xumastomatumku coBmectHo ¢ TOO «BATU» (r. BopoHex);
- O3epmnHCKMA MHCTUTYT «HUNXnmmarwy.

YkasaHHble 3aBOfbl BbiNyCKAKT pasnuyHble MO NPOM3BOAUTENBLHOCTU, KOHCTPYKLMMK, Ka4yecTBY W3roTOBMEHUS
obopyaoBaHue; ¢ pa3HOM CTEMEHbI0 FOTOBHOCTM MPOM3BOACTBA K BbIMYCKY; MMeoLMne pasnnyHble CTOUMOCTHbIE
nokasatenu n pasHble NOAXoAbl K KOHCTPYUMPOBAHUIO (Hampumep, YacTtoTa Toka, MaTtepuansl TpyOoK, pa3mepsbl
YCTPOWCTB U np.).

B obLwem Bnae MOXHO OTMETUTL CreayoLLEe:
- Hanbornee 0CBOEHO NPOU3BOACTBO 030HATOPOB Ha AO «KypraHxummaluy;

- 030HATOpPbI KypraHcKoro 3aBofa paboTatoT, B OCHOBHOM, Ha NPOMbILWsIeHHON YacToTe - 50 'y (3a nckntoveHnem
030HaTOpPOB NMpoussBoanTENbHOCTLIO 15 kr/4 - oo 650 u); AO «3konornyeckne cuctembl», Kb XA Bbinyckatot
obopygoBaHue ¢ nosbilweHHon Yyactoton (1000 - 2500 Mu); FKHML, um. M.B. XpyHuyeBa pakeTHO-KOCMUYECKNIA
3aBoj - Ha Bbicokon YacToTe (4000 Mu).

M3BecTHO, YTO NpUHsiTast Ans paboTbl YacToTa onpenensieT rabaputbl 060pyaoBaHUSA 1 3aTPaTbl M1EKTPOSHEPTUN
Ha CUHTE3 030Ha:

- npegnpuatne «3komHdopmcuctema», BopoHexckun KB XA BbinyckawT obopygoBaHue € eavHUYHOMW
npoun3BoAnTenbHOCTEI0O OT 1 A0 S Kr/4, OocTanbHble MpPeanpusTUS roTOBbI BbiNyckaTb obopydoBaHue nobown
NPON3BOANTENBHOCTY;

- HaMMEHbLUYI CTOMMOCTb obopyaoBaHus umeeT KypraHckun 3aBog v [3epxuHckuin HAWxummal, 6onbluyto
ctoumocTb nmetoT MKHIML nm. M.B. XpyHuueBa pakeTHo-kocMuyeckmi 3asog n Kb XA;

- AO «3konornyeckve cucTembl» npegnaraer BbiMyckaTb obopyaoBaHwe coBMecTHO ¢ dupmort «OZONIA»
(Wsenuapus).

[lo HacTosero BpeMeHV 3aBOAbI-U3rOTOBUTENMW BbiNycKanuM TONbKO eduvHU4YHble obpasubl obopygosBaHus Mo
WHOMBMAYanNbHLIM 3akazaM NpeanpuaTUiA; MacCoBOTO CEPUMHOrO BbiMycka O30HATOpHOro obopydoBaHMsA He
npomussoguTcs. ATO ObINIO CBA3aHO C HEFOTOBHOCTbKO BOAOKAHaroB (B OCHOBHOM, MO (PMHAHCOBbLIM MpUYUHaM)
3aKa3blBaTb Ha 3aBoAdax M BHeApATb Y cebs 030HaTOPHbIE YCTaHOBKW.

HOSTOMy LLMPOKOro onbiTa NPpUMEHEeHUA W J3Kcnnyataumm oTeqeCTBEeHHONo O30HaTOpPHOro 060py,D,OBaHVIF| B
Poccun He nmeertcs.
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Ha cerogHsAWHWIA OeHb KpynHas CTaHuus C 030HMpoBaHMeM nyuweHa B I KypraHe (BegyTcs nyckoHanagoudHble
paboTbl), 3aKkaHYMBAETCA N3rOTOBMNEHME 000OPYyLOBaHNA M Npeanonaraerca ero MoHTax B . OpeHbypre, BegyTcs
NoAroToBUTENbHbIE PaboThl K MPMMEHEHMIO 030Ha B I. KemepoBo.

HaubonbLlunii MHTepec nNpeacTaBnaT 030HATOPLI, paboTaloline Ha KACNopoae, YTo No3BONUT BABOE MOBbLICUTb
NPOM3BOAMTENBHOCTE U CHU3WTL SHeprosaTparhl CyLIecTByloLEero obopyaoBaHus, paboTaloLlero Ha obblYHOM
Bo3ayxe. OgHaKo 3To NOTpebyeT yCTpoNCcTBa Ha BOAOOYUCTHBIX CTaHLMSIX 4OCTATOMHO OMAaCHOro B 4acTW B3PbIBO-
1 NOXapoonacHoCTM 060pyaoBaHUS, YTO SBNSETCS CYLLECTBEHHbIM NPENSTCTBMEM K UCMOMNb30BaHMIO KUCopoaa.

HOSTOMy Hanbonee npeanovYTUTEsibHbIM ABNAETCA UCMOJIb30BaHNE NPMBO3HOIO KACIIOpoAa B TeX ClydadX, Koraa
nobnmn3ocTn nmerTcs KMCrnopoaHble 3aBOoAbl.

PeanbHbiM fBnNseTcA Takke A0060pyAOBaHWe O030HATOPHbLIX MOAYNEn Y3NnoM PeuupKynauMu  KUCNopoAa.
YCTaHOBKM OCYLUKM BO3fyxa M oboralleHus BO3Ayxa KWCMOpogoM MOryT ObiTb BbIMyLUEHbl MPeanpusTnem
«ATreH» (. Mockea).

M3 3apybexHbIx ompm Ha oTevyeCcTBEHHOM pbiHKE Hanbonee M3BecTHbI bpaHuy3sckne dupMel « Tpennurasy» (Ha
06opynoBaHnM KOTOPOro paboTarT BOAOOUYNCTHbIE CTaHuuu I. . Mocksbl, HwkHero Hosropoaa, Knesa, MuHcka)
n coupma «[erpemoH», weenuapckasn pupma «O30HMa».

dupma «Tpennuras» npegnaraet cBoe 06opyaoBaHNe Ha CneayoLwmnx YCroBusx, B T.Y.:

- N3rOTOBIEHME NOA KOHTporem mpMbl Ha 3aBogax Poccumn 3HaumTenbHOM Yactu obopyaoBaHus, YTO NO3BOAUT
YMeHbLINTb pacxoabl B Bantote 4o 50 %;

- NoaTanHoe HaHCUPOBaHME Ha OCHOBE 9KCMOopTa MECTHbLIX TOBapOB;
- NpsiMasi MOKyrKa MECTHbIX TOBapOB (B T.4. MPOAYKTOB HEPTEXUMMUU, METANNYPrun, hapMaLeBTUKA 1 ap.);
- (pMHaHCMpOBaHNE Ha OCHOBE [IBYXCTOPOHHETO UMM MHOMOCTOPOHHETO KPeaMTOB.

AHanM3 OTeYeCTBEHHOTO U 3apybexXHOro YPOBHS 030HATOPOCTPOEHMS MOKa3biBaeT, UYTO OTe4YeCTBEHHOe
obopyaoBaH/Me He ycTynaeT Mo CBOMM TEXHUYECKUM MOKa3aTensiM MUPOBOMY YPOBHIO, @ BblICOKOYACTOTHOE
obopyaosaHue (go 4000 Ny) npeBbILLIAET MMPOBOM YPOBEHb, YTO NOATBEPXKOAAETCA AaHHbIMM Tabn. 3.

Tabnuua 3

CpaBHUTeNbHasA XxapakTepucTMKa 030HaTOpPoOB

MapameTpbl, eq. uam. HuskouactoTHble  BbicokoyacToTHble ~ O30HaTOpbI c
030HaTopb! 030HaTOpbI peuvpkynsumei
kucrnopoaa

Oreu. 3apy6. Orteu. 3apy6. Orteu. 3apy®.

KoHueHTpauus, r/'m3, 030Ha B 18 18 25 HeT 50 HeT
0O30HOBO3AYLLHON CMecU aHanoros aHarnoros

OHeprosatpartbl, KBT-4y/Kr:

Ha CMHTE3 030Ha 16-17 14-15 12 - 6 -

CyMMapHble 22 21-22 20 - 16 -

snipov.net/c_4738_snip_106715.html 12/31



04.12.2019 MeToguyeckme pekomeHgaumm - Metoguyeckme pekoMeHaaumMm no NpMMeHeHNo 030HMPOBaHMS U COPOLIMOHHBLIX METOA0B B TEXHO...

Takum o6pa3oM, B CINOXMBLUMXCS B HACTOsILLEE BpPeMsi B CTPaHe 3KOHOMMYECKMX YCIOBUSIX U PbIHOYHbIX
OTHOLUEHUSIX, MMEKLass MECTO KOHKYPEHUUSI MexXdy OTEYECTBEHHbIMU MPOM3BOAMTENSIMA O30HATOPHOMO
06opynoBaHnsa 1 3apybexHbIMK hupmamu, nosnesHa U Heobxoanma, T.K. TONbKO B YCIOBUSIX KOHKYPEHLNU MOXET
ObITb co3gaHo Tpebyemoe o030HaATOpHOE oOopyaoBaHWe, a 3akasuuMk OyaeT WMEeTb BO3MOXKHOCTb  €ro
obocHoBaHHOro BblboOpa.

B 3aknioueHne gaHHoOro pasgena crnegyeTr OTMETUTb, YTO ON1S KaXOoro cny4vas, roe Heobxoanmo 030HMpOBaHUe
BOAbl, JOMKeH ObiTb NpoBeAeH NMPeanpPOeKTHLI MapKETUHI O30HaTOPHOro O0BOpYAOBaHUS, KOTOPbLIA MO3BOMMUT
BbISIBUTb Hambonee onNTMManbHOrO 3akasymka Afs KOHKPETHOro oObeKkTa C y4eTOM pasfuyHbIX acreKToB.
MapkeTvHr JOmKeH NPOBOAUTLCHA MO crneuvarnbHOW nporpaMmme (MnvM BOMPOCHUKY), B KOTOPOM AOSKHbI ObITb
OTpaXeHbl BCE TexXHUWYeckMe W 3KOHOMWUYECKMEe BOMPOCHI, BOMPOCHbI MNOCTaBKW, MOHTaxa, CEpPBMCHOrO
06CnyXMBaHWs, CPOKU BbINOSHEHNS paboThbl 1 MHOTME ApYyrue BONpoChI.

M Tonmbko nocne 3Toro nog Bbl6paHH06 O60py/J,OBaHVIe, ero XapakTepuUCTuku, napamMeTpbl U I'a6apVITbI
OCYyLLEeCTBNAETCA BbINONTHEHNE NMPOEKTHbIX pa60T.

3. COPBLUNOHHAA OYNCTKA BOObI

3.1. HasHayeHne copObLIMOHHON OYUCTKN.

CopbLuMnoHHasa ouncTka NpUMeHseTCs ANs NOBbILWEHUsT IMYOUHbI OYUCTKM BOA4bI OT OPraHWYeckuX 3arpsisHeHUn u
yOaneHus NpogyKToB 030HOMM3a Ha 3akniovMTenbHOM aTane o6paboTku Boabl.

MpeumyectBammn copbLMOHHOIO MeToAa ABMSTCA: yaarneHme 3arpsa3HeHMn Ype3BblivaliHO LLUMPOKOW NPUPOAbI
00 nobon OCTaTOYHOW KOHLEHTpauuu, OTCYTCTBME BTOPUYHbLIX 3arpsa3HEeHWA M BO3MOXHOCTb YMpaBneHus
npoLeccomMm.

Hapsgy ¢ aTuM copbumnoHHas CTyneHb OYMCTKM BOAbI NOBbILWAET HAAEXHOCTb paboTbl BOAOOUYNCTHOM CTaHLMK B
LienoM 1 rapaHTupyeT Tpebyemoe kavecTBO BOAbl (MpM HEOOXOAUMOCTU C YMEHbLLUEHMEM MOOAYM BOAbI) AaxXe B
nepuvoabl aBapUMHbLIX CUTyauuin W nonagaHus B BOLOMCTOYMHWK XUMMWYECKUX 3arpsi3HeHun: ¢peHomnoB,
HedTenpoayKToOB v Ap.

Hanbonee adhdeKkTUBHbIM SBNAETCS NPUMEHEHNE COPOLMOHHON OYMCTKU C NpeaBapuTeNibHbIM 030HUPOBaAHUEM
BO[bl, KOTOPOE MOBLILLAET MyBUHY OYUCTKU M NpoArieBaeT CPoK paboThl aKTUBHOTO YA MeXay peakTMBaLUaMU.

3.2. KpaTkaa xapakrepuctuka akTUBHbIX Yrneun.

McxodHbIM ChipbeM ANS NMPOM3BOACTBA aKTUBHbLIX YINe MOryT CRyXWTb: Yronb, ApeBEcHHa, MorMMepbl U T.n.
OpHako Ons ycrnoBWI OYUCTKM GomnbluMX OOBLEMOB BOAbI, UCMOMb3YHTCA MPEUMYLLECTBEHHO BbICOKOMPOYHbIE
YIM Ha KAMEHHOYONbHOW OCHOBE.

Mo cnocoby npon3BoACTBa aKTUBHbIE YN AENSATCH Ha NOPOLLKOOBOpa3sHble 1 3ePHUCTBIE (FPaHyNMPOBaHHbIE Nn
ApobneHebie).

7k} 3EPHUCTbIX aKTUBHbIX yrnel7| Hanbonee U3BECTHbI yrnn mMapok:

- Al-3 - HIMO «3apsy» (r. J3epXnHCK);

- ATM-MNO «CopbeHT»; U

y
- KAl-noaHbIn;

b(r. Mepmb)
- AlOB;
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- OAY;
- CKT-6a (r. OnekTpocTanb);

- CI'T1 30 A (r. AnekcaHgpos).

Yrnn mapok Al-3 n CKT-6a BbinycKatoTCs MPOMbILLNIEHHOCTBIO, ApyrMe MOryT ObiTb BbIMyLEHbl MO
[OroOBOPEHHOCTU C 3aBOAOM-U3rOTOBUTENEM.

M3 3apybexHbix MapoK yrnen Hambonbllee npuMeHeHne B Poccun Hawnm yrmum 6enbrunckon mpmbl
«YemupoH KapboH» mapok F-300, F-400, TL-830.

M3 nepeuncneHHbIx Mapok yrnen Ans otgenbHO CTOAWMUX COPOLUMOHHBIX (bmnbTpoB Hanbonee apdPeKTUBHbI Yriu
mapok AI'M, AroB, JAY, F-300.

3.3. BO3MOXHbIe NyTU NPUMEHEHNA aKTUBHbLIX Yrnewu
Ha BOOOOYUCTHbIX CTaHLUSX.

[o Hactosiwero BpemeHn B Poccum B UENSX MUTLEBOTO BOAOCHAOXKEHUSI MPUMEHANN B OCHOBHOM
nopoLukoobpasHbie aktueHble yrnu (MAY) u rpaHynMpoBaHHbIv akTuBHbIN yronb (FTAY) mapku Al-3. HanbonbLumi
ONbIT MPUMEHEHNS yrnen uMMmerna BOOOOYMMCTHAas cTaHuusa . TioMeHu, rge 3anax npupogHou Boabl (p. Typa)
poxogun oo 4 - 5 6annos.

MpumeHeHne MAY no3Bonano yMeHbLUUTb BENUYMHY NPUBKYCOB U 3anaxoB A0 npuemMnemMbix BennyuH. OgHako
npouecc yrrneBaHus SiBNSeTCs JOCTaTOMHO TPYAOEMKUM (B OCHOBHOM, PYYHbIM), @ Npy NpUMeHeHHbIX go3ax MNAY
po 50 - 100 n Gonee Mr/T - U 3KOHOMWYECKN HEBBLIFOAHBIMM, TaK KakK OH WCMOMb3yeTcs OA4HOPa3oBO U
BblOpacbIBaeTCs BMECTe C 0CaAKOM B OTCTOMHUKAX.

B cBA3n ¢ atum, B ganbHenwemM Ha Bogonposogax Poccuu ctanu npuMeHsiTb rpaHynupoBaHHbIA yronb Al-3,
KOTOpbIA BrepBble Obin Mcnonb3oBaH B TiomeHn, a notoM B . . Koctpome, HuxHem Hosropoge, Wxescke,
BoTtkuHcke n ap. Yronb Al-3 ucnonb3oBanu B KadeCcTBe BEPXHEro Crnos B ABYXCHOMWHbLIX YrONbHO-MEeCYaHbIX
3arpyskax, 4YTo No3BOMSANO Ha HEKOTOpPOe BPEMS pPeLunTb 3ajady MoBbilleHus KadecTsa BoAabl. OgHaKo B 3TOM
cnyvae yronb SBMASETCS NEpBbIM CroeM Ha unsTpax, M Ha Hero nonagaer Boda W3 OTCTOMHUKOB UMK
OCBETNUTENEN CO B3BELLUEHHbIM OCaAKOM C Hanu4yMeM MyTHOCTU M YacTuL rMapOOKNCH aritoMUHNS.

TakvM 06pa3om, akTVBHBIN Yronb UCMONb30BariCs He COBCEM MO Ha3HaYeHMI0, Tak Kak KpOME OCHOBHOW (DYHKLIUN
- copBLumMKn opraHM4ecknx 3arpasHeHnin, oH paboTan n Kak uneTpyowun matepuarn. Bce aTo npuBogmno kK Tomy,
4yTo 4Yepe3 3 - 6 MecsuUEB MNOPbl KONbMaTMpPOBaNMCb NPOAYKTaMu MMAPOOKUCU anioMUHUS, a copbumoHHas
€MKOCTb YITISl CYLLLECTBEHHO YMEHbLLAnachk, Nocne Yero yronb BbIrpyxanu U3 dunsrpa un BeibpackiBanu.

MockonbKy aTO OblNa BbIHYXXOEHHas Mepa W OpYrod BO3MOXHOCTM MNPUMEHEHMS YIS B TO Bpems He
CYLLECTBOBAJIO, TO B KAKOW-TO CTEMEHM Yrofb B AaHHbIX YCIIOBUSIX BbIMOMHSI CBOO POrib.

B HacToswee BpemA Hanbonee paunoHanbHbIMM MeToaaMUN NPUMEeHEHUNA aKTUBHbLIX yrne|7| Ha BOOOO4YUCTHbIX
CTaHUMAX CHUTaeTCA:

1. Wcnonb3oBaHne akTMBHOrMO YrMs Ha CTaHUMM B OTAENbHO CTOSAWMX COPOUMOHHBLIX  UMLTpaXx,
npeacTaBnsaoWmMx cobovi TpeTbl CTYMEeHb OYUCTKU BoAbl. OTOT MeTof SABNSeTcs Haubonee HagexXHbIM C
CaHUTapPHO-TUTIMEHNYECKON U TEXHONMOrmyeckom Tovek 3peHus. B kadectBe copbeHTOB MOXeT ObITb
ncnons3osaHa nobas u3 Bblle Ha3BaHHbIX MapoK yrren. [MocKonbKy Ha yronb MOCTynaeT O4YMLIEHHas Ha
necyaHblx uneTpax Boga, siensaowanca akTMyeckm NMTbeBon (6e3 3aKMUUTENBHON CTagMmn XITOPUPOBaHKUST),
TO yronb paboTaeT TOMbKO NO CBOEMY MPSIMOMY Ha3Ha4YeHMWIo, Kak COpOeHT Ang yganeHus u3 BoAabl B OCHOBHOM
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opraHn4ecKmnx 3arp;|3HeHm7|. anI 3TOM CpPOK CJ'Iy)K6bI yrna B 3aBUCMMOCTU OT KadecTBa BOAbl BOAOUCTOYHMKA
MOXET gocTuratb 3 NeT, a Kak MnokasbiBaeT 3apy6e>|<Hb||7| onbIT B Criy4yae npuMeHeHua npenBapuTeribHOro
O30HUPOBaHUA CPOK UCMNONb30BaHNA YITiA yBernn4nBaeTca 0o 5-10 net.

2. TlockonbKy NPOEKTUPOBAHME U CTPOMTENLCTBO COOPYXEHWI COPOLIMOHHOM OYUCTKM NOTpebyeT AO0CTaToOYHO
ONNTENBbHOMO BPEMEHM U 3HAYUTENbHbIX KanuTamnbHbIX 3aTpaT, TO B Ka4eCTBE BPEMEHHOro BapuaHTa MOXHO
pekomeHgoBaTb NnepeobopygoBaHme nevaTHbIX PUNLTPOB B YrOSbHbIE.

BnepBbie B 0Te4eCTBEHHOW MpakTuKke Takasa pabota 6bina npoBeneHa Ha KemepoBCKOM BOAOMNPOBOAE, r4e Necok
Obln 3amMeHeH KpynHo3epHucTbiM yrnem KA[-nogHbin (npousBoactea JleHnmHck-KysHeukoro 3aBoga). Ho paxe
NPy TakMx HeOnaronpusiTHbIX YCroOBUSAX nocrne 8-MecsadyHoW paboTbl Takue nokasaTenu, Kak OKUCISIEMOCTb,
LUBETHOCTb, MYTHOCTb U COAEpKaHWe OpraHvYecKkux 3arpsasHeHun, onpegensemMblx nokasarenem Y®O-254, 6binu
HECKOIbKO fyylle, YeM Ha necvaHbIx punsTpax.

VMcnonb3oBaTb B KadecTBe TakOro marepuana gpyrve mMapkui yrrnen He npefcTaBrisieTcs BO3MOXHbIM, T.K. MO
CBOEMY TpPaHyrlIOMETPUYECKOMY COCTaBy OHW MNpegHasHadeHbl AN  3arpy3kM COPOUMOHHBLIX  PUMLTPOB,
pPacnofioXXeHHbIX MNocne necyaHbix. B ycnoBusax paboTbl Ha OCBETNEHHOW BOAE MNOCHEe OTCTOMHUKOB WX
3(P(PEKTMBHOCTb 3HAUNTENBHO HUXE.

B kauyectBe copOuMOHHOrO MaTepuana, pas3paboTaHHOro cneunanbHO AN 3aMeHbl Nec4YaHoW 3arpysku
PUNBLTPOB, MOXET OblTb MUcrnonb3oBaH yronb Mapku TL-830 Genbruickon cupmMbl «HemBUpoH KapOoH».
MpumeHeHne yrna TL-830 Ha BOOONPOBOAHOM CTaHUMW He MOTpPebyeT PEKOHCTPYKUMM W 3HAYMTEMbHbIX
KanuTanbHbIX 3aTpaTt 1 NO3BOMUT PEeLUMTb 3afa4vy CKOpenwero BHegpeHms copbLUMOHHOIro MeToaa O4YMCTKU BOAbI.

OT0 CyLECTBEHHO YNyYLWWT Ka4ecTBO BOAbI N0 BCEM MoKasaTensm 1 3HaYUTeNbHO MOBbICUT HAAEXHOCTb PaGoThl
BOJOMPOBOAHON CTaHLIMK B LIENOM.

dupma «YHemBupoH KapGoH» mmeeT onbiT npumeHeHusa yrna TL-830 B Takmx ycnoBusx Gonee, yem Ha 200
BOOOMPOBOAHbLIX CTaHuuax mupa. Nockonbky yronb TL-830 B Poccum He wmcnomnb3oBancs, To B bnwkanwee
BpeMsi crnegyetr MpoBeCTM €ro UCMblITaHMs Ha OQ4HOM OMbITHOM dunbTpe Ha oObekTe, rae Heobxoguma
COpOLMOHHas o4McTKa BoAbl, C TEM, YTOObI NOCe NPOBEAEHHbIX HAbMAEHUI 32 ero paboTon M yCTaHOBMNEHWS
ero ahPeKTUBHOCTA peLUNTb BONPOC O LIenecoobpasHOCTU PEKOHCTPYKLNM BCeX (PUMNBTPOB AaHHOW CTaHLuUuU.

3. Becbma BaxHbIM siBNgeTca Bonpoc npumeHeHus MNAY. B page cnyyaes B otaenbHble nepuodbl, 1 0COBEHHO B
nepmoa BeCeHHUX NaBOAKOB, MUTbeBasd Boda B TeveHue 2 - 3 Hedenb npuobpeTaeT HenpuaTHBLIA 3anax,
BbI3BaHHbIM MOCTYMNNEHNEM B PEKN OTXOA0B NTULedabpuk, cBUHodepm 1 Ap. CENbCKOXO3ANCTBEHHbLIX OOBbEKTOB.

EcTtecTBeHHO, ANs TaKMX KPaTKOBPEMEHHbLIX MNEepuodOB YXYALIEHUSI BKYCOBbIX Ka4yecTB BOAbl CTPOUTb
aoporocrosime copbunoHHbIe PUNbTPbI HeLenecoobpasHo.

Kpome TOro, B crniyyasix aBapumHbIX cuTyaumn (Kak, Hanpumep, nonagaHus ¢geHonos B Ydumckuii Bogosabop,
auetoHa M OeH3ona - B BOOOUCTOMHWMKM I I PasaHu u Bnagumupa v Op.) €4MHCTBEHHOrO peanbHOn
BO3MOXHOCTbIO SIBNSieTCA wucnonb3oBaHve [MAY ¢ onpegeneHnem ero adeKTUBHbIX [03 AN KaXOoro
KOHKpeTHoro cny4as. [lpumeHeHne T[1AY no3BonMT B KpaTyallumMe CpOKW YNyulnTb CHOXMBLLYHOCS
SKOMOrMYECKYHo CUTYyaLmio.

OnTUManbHbBIM MOXHO cuMTaTh Ucnonb3oBaHve MAY B nepvoabl, Korga HeobGxoaMMOoCTe NPUMEHEHUS aKTUBHOIO
yrnsi He npesblwaeT 3 - 4 MecsaUeB B rofly; B OCTanbHbIX Cryyasx LenecoobpasHo NpuMeHeHne COpPOLIMOHHbIX
YronbHbIX UNLTPOB.

MU P® HAM BOOMEO (. Mocksa) npeanoxeH adpdektmBHbin [MAY mapkn CIrOK-50 w paspabotaHa
TEXHOSOIMS ero NPUMEHEHNs1 B HEOOXOAMMbIX CUTYaLUSIX.

3.4. PeakTnBauns akTUBHbIX YIIEWN.

3.4.1. PekomeHOyemble COOpPYXEHUS C OTAEMNbHO CTOAWMMM YroNbHbIMU (OUNBTPAaMM HE MUMEKOT oMblTa
aKcnfyaTauum Ha OTeYeCTBEHHbIX BOOOOYMUCTHbIX CTaHuusax. [loatomy nepuog paboTbl dunsTpa Mexay
peakTMBaLusaMu He ycTaHoBneH. 13 onbiTa akcnnyatauum 3apybexHbIX CTaHLUMI BOAOMNOAIOTOBKM U3BECTHO, YTO
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030HMPOBaHWE BOAbl Nepen YronbHbIMU UNBTPAMK YBENUYMBAET KX MEXPEaKTUBALMOHHLIN nepuos Ao
HecKkonbkux net. [pumeHeHue 030Ha W YIS MPUBOAUT HE K MPOCTOMY CYMMWPOBAHMIO WX OEUCTBUSA, a
BO3HWKHOBEHMIO HOBOIO MpoLecca, 3akmiovalroLwwerocsi B KaTtanMTUYeckoM OKUCIIEHUW 3arpsi3HeHWin n copbuum
NPOAYKTOB pacnaja, no OTHOLUIEHUIO K KOTOPbIM Yronb, Kak npaBwuro, obnagaer Gonee BbICOKOW €MKOCTbHO
MOrMOLLEHMSI.

3.4.2. MNMpwn HeobxogmumocTu, Hanbonee Lenecoobpas3HbIM MO TEXHMKO-IKOHOMMYECKUM MoKasaTensam sBhAsieTcs
TEPMUYECKUI METOA peakTMBaLmMu, NPy KOTOPOM Yronb nogsepraeTcst Bo3gencteuio Temnepatypsl 700 - 800 °C
6e3 goctyna Bo3ayxa B TedeHue 15 - 20 MUHYT.

3.4.3. OpraHunsaumsa peaxktTuBaumn Yrms HEMOCPeACTBEHHO Ha MNoLwanke BOOOOYMCTHLIX COOPYXEHWN MOXeT
6bITb OnpasgaHa NuLlb B cryvae o6paboTkn 3Ha4MTENbHbIX 0GbEMOB YISt Ha KPYMHbIX CTAHLMAX OYNUCTKU BOAbI.

3.4.4. Hanbonee nepcnekTUBHbIM ABMSETCS YCTPONCTBO PErMoHarnbHbIX Y3M0B peakTuBauumm yrns (Ha obnacTb,
pecnybnuky v ap.).

3.4.5. lNpu peakTnBaumn yrna ons ero neperpyskyM npegycMarpuBaeTcsl cuctema rmgpoTtpaHcrnopTa (C NOMOLLbIO
nepeHocHoro rugpoanesatopa). lloTepn yrnsi nNpy TEPMUYECKOW peakTMBauum cocTtasnsawT 15 - 25 %.
CopbunoHHasa eMKOCTb YISt BOCCTaHABNMBAETCA MPaKTUYECKN MOMHOCTLIO.

3.4.6. TexHONOrMo TEPMNYECKON peakTMBaumm yrns, Bbibop coctaBa Heobxoanmoro Ans atoro obopynosaHus 1
pa3paboTKy MNPOEKTHO-KOHCTPYKTUBHOW [OOKYMEHTauuW y3na peakTMBauuMu MOXeT BbINonHMTb LleHTpanbHoe
NMPOEKTHO-KOHCTPYKTOPCKOE M TEXHONornyeckoe 610po XMMmn4eckoro MmatumHoctpoeHus (r. CaHkT-lNetepbypr).

4. TEXHONOI'MYECKAA SPPEKTMBHOCTb COBMECTHOIO
NMPUMEHEHWA O30HA U AKTUBHOTO YTTIA

loBopuTbL 06 adhheKkTMBHOCTM NtoboN TexHonornmn, a Tem 6onee 030HMPOBaHUN U COPOLMOHHOM OYMCTKM BOAbI, B
obLem BMae HEBO3MOXHO.

B kaxgom cnyyae OnAa OaHHOro KOHKPEeTHOro obbekTa Boaa npupoaHbiX BOAOUCTOYHWKOB XapaKTepulyetca
pas3nnyHbIMA CbVI3VIKO-XVIMI/I‘-IeCKVIMI/I nokasartenamm, pasfimyHbiMU KOHUEHTpaunammn mn anpop,oﬁ 3anFI3HeHVIl7I.
I'I03Tomy CyanTb 06 SCbeeKTVIBHOCTI/I 3TUX METOAO0B MOXXHO TOJIbKO A4 pearibHbIX Clly4aesB, Kaxkablin U3 KOTOpPbIX,
K TOMY Xe, nMmeeT N CBOK CXeMy OYUCTKN BOAbI.

lMoaTomy B AaHHOM pa3sgene npmBogdATca obuime ceegeHus no apdeKTUBHOCTM 030HA M aKTUBHbLIX yrren Ans
TeX KOHKPETHbIX YCMOBUA WM BMOOB 3arpAsHeHwun, no kotopbim HUWM KBOB nposogun uccnegoBaHus. JTOT
mMaTepuan criegyet paccmaTtpuBaTb Kak MHCOOPMAaLMOHHbIW, NOKa3biBaloLLMIA BO3MOXHOCTN MeToAa.

41. B cnyyae npeaBapuTENbHOMO OKUCMEHMS BOAbl O30HOM MOXHO  YMEHbLUUTb  KOHLUEHTpauuio
xnopopraHunyecknx coeamHeHun (XOC). PesynbraTbl WccregoBaHU Mo onpegeneHnio  3dekTUBHOCTU
npeaBapuTENbLHOIO 030HNPOBaHNS BOAbl Ha ob6pasoBaHme XOC (r. bBanaxHa) npencrasneHsl Ha puc. 3.
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Puc. 3. BnusiHne npeaBapuTenbHOro 030HMpPoOBaHUsi Boabl Ha obpa3soBaHue XOC B npouecce O4UCTKM (2.
BanaxHa):

1 - 6€3 030HUPOBAHUSI; 2 - C 030HUPOBAHUEM

Kak BMOHO M3 MOnyyYeHHbIX AaHHbIX, B pe3yrnbrate npeasapuTenbHo 06paboTkn Bogbl 030HOM (4o3a o30Ha 1,8
Mr/1) MPOUCXOQUT OKMUCHEHME (OECTPYKLMSA) HEKOTOPbIX OpraHNYecknx coeauHeHun - npegliectseHHukos XOC, u
KOHUEHTpaumust obpasytowmxcss npu nocriegytowem xnopupoaHun XOC B O4UMLLEHHOW BoAE CYLLECTBEHHO
MeHbLUe, 4YeM B cnyd4ae o06paboTKM XMOPOM HEO30HWPOBAHHOM BOAbl. Tak, KOHUEHTpauus xrnopodopma
ymeHbluaetcs B cpeaHeM Ha 30 - 35 %, anxnopbpoMmeTaHa 1 YeTbIPeXXopuUCToro yrnepoaa - COOTBETCTBEHHO
Ha 80 n 50 %. Kpome TOro, ymeHbLUAETCH XNOPOMOrfowaemMocTb O30HMPOBaHHOW BOAbl, B CBSI3NM C YeM
cHmxaeTcs (npumMepHo Ha 15 - 20 %) Heobxoanmas anst o6e3sapaxnBaHnsi BOAbI J03a Xropa.

XapakTepHble [aHHble MokasaHbl Ha puc. 4, nocne 06paboTkM BOAbl, OYMLLEHHOM Ha unbTpax cTaHuum
KemepoBckoro BogonpoBoga. 3TMMM UccnegoBaHUs MM YCTAHOBMEHO, YTO NPU Hanuumm B BoAe nocne cuvnstpa
xnopodpopma B KoHueHTpaumm 0,13 Mmr/n, ero KOHUEHTpauusi yMeHbluanacb C yBENMMYEHMEM [03 O30Ha U
CYLLIECTBEHHO CHWXXanacb MOCMe OMMCTKN BOAbl HA YronbHOW 3arpy3Ke.
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Puc. 4. NameHeHue KoHueHTpauum XOC npu obpaboTke Boabl Mocrie NPOU3BOACTBEHHOro dunbTpa
CcTaHuuun o30oHOM u yrnem (r. KemepoBo):

1 - 030HUpOBaHHas 800a; 2 - eoda rocsie coOpbUUOHHOU OHUCMKU
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4.2. ccnegoBaHusa nNo BANSAHUIO NpeaBapuUTENbHOMO 030HMPOBaHUA Ha NPoLEecC nocreayoLen KoarynaumoHHom
0bpaboTkn nokasanu, 4To BBEAEHME 030HA YMEHbLLAET LBETHOCTb, MyTHOCTb M OKUCIISIEMOCTb BOAbI.

BnusiHne 030HMpOBaHMS BOOblI Ha MPOTEKAHWE MPOLIECCOB KOoarynsuunm W OCBETNEHWUS NpencTaBneHo
XapakTePHbIMW 3aBUCUMOCTSAMU NpK ouncTke Bodbl p. Oku (r. PasaHb) Ha puc. 5. Bo Bcex U3y4YeHHbIX cry4asx
nocrne npeaBapuTeNibHOr0 O30HWPOBAHWUS OTMEYAETCS1 CYLLECTBEHHOE CHMKeHue Tpebyemol Ansi ee OYUCTKU
0o3bl koarynsiHTa (Ha 20 - 30 %).
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Puc. 5. BnusiHne npegBapuTenibHOro 030HMPOBaHUS HAa NPoLecC KoarynupoBaHUA U OCBET/IEHUs BoAbl (.
PsasaHb):

1 - 6e3 030HUPOBaHUsI; 2 - ¢ 030HUpOoB8aHUeM (0o3a 030Ha - 2,5 ma/)

4.3. MNpwn ycTaHoBrNeHUN aPEKTUBHOCTU KOMMIIEKCHOM OMUCTKU BoAbl AN ropodos LieHTpansHon EBponeinckoi
yactn P® oT pasnuuHbix 3arpssHeHun: I . Apocnaenb (p. Kotopocnb), PasaHb (p. Oka), Bnagumunp (p.
Knasema), banaxHa u KotoBo (Hwxeropogckas o6n., p. Bomnra) 6binn paccMoTpeHbl pasfiMyHble CXeMbl,
BKITHOYaloLLME KoarynupoBaHue, npeBaputenbHOe 030HMpOBaHUe, OCBETIIEHNE BOAbI, BTOPUYHOE O30HUPOBaHME
N COPOLIMOHHYIO OYMCTKY.

Bbino yctaHoBneHo, 4TO MOYTM BO BCex cnyyasx Hambonee 3P@EKTUBHbIMU MO OTHOLUEHMIO K Takum
rnokasartensam, Kak MyTHOCTb, LIBETHOCTb, NepmaHraHatHasa okucngemoctb, XIK, HedTenpoayKkTbl, OCTaTOYHbIN
antoMUHUIA, ABASIOTCA CXeMbl C ABYX3TanHbIM 030HUPOBaHNEM BOAbI.

Takasa TexHonornyeckas cxema obecnevmBana yaaneHme opraHM4eckux 3arpsi3HeHMM No oKMcnsieMocTu - Ha 80 -
85 %, no Y®-nokasartento - Ha 95 - 99 %, no HedTenpoaykTam - Ha 90 - 95 %.

4.4. [laHHble nNo aphekTMBHOCTU yaaneHna deHonos Tomckon Bogbl (. KemepoBo) (puc. 6, a), nokasbIBaloT, YTO
COpBUMOHHAsA o4McTKa CHMKana koHueHTpauuio deHona ¢ 0,009 go 0,0038 mr/n, T.e. fo ypoBHs okono 4 MNAOK. A
TONbKO MpefBapuTeNbHOE O30HWPOBaHWE BOAbl O030M 2 - 3 MI/N C nocregyrwmm unsTpoBaHNEM Ha yrie
obecneunBarno nosnHoe yganeHne eHonos.

Ona yoaneHns coeguHeHui rpynnbl aMyvHoB (puc. 6, 6) TpebyloTca noBbileHHble 403bl 030HA 5 - 6 mr/n,
KoTopble C nocnegyrowumMm uUnsTPOBaAHNEM BOAbI Yepe3 aKTMBHbLIA Yroflb MO3BOMWUAN CHU3UTb KOHLIEHTPALMIO
aMVHOB A0 TpebyeMbiX BEMNYUH.
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Puc. 6. YopaneHue cdeHonoB n ammHoB (r. KemepoBo):
1 - ucxodHasi 800a; 2 - 030HUpPOBaHHasi 800a; 3 - 80da nocne y2o5bHOU 3agpy3Ku

4.5. Ocobyto rpynny Bof COCTaBMsT LBETHble BoAbl. Boga MHormx ceBepHbIX M cnbupckux pek (3anagHas
OeuHa, CyxoHa, Beinverga, JleHa, AngaH v gp.), psga 03ep U BOOOXPaHUMMWLL, XapaKTepusyeTcs Masnbim
cogepkaHneMm B3BeCU W BbICOKOW LBeTHocTbio - Ao 100 - 240 rpag. Kpome Toro, Ha Tepputopumn Poccumn
nmetotcst 6onblumMe 3anacbl NoaseMHbix Bog (AkyTus, PoctoBckas obn., KpacHogapckui kpaw), KOTopble He
NCNonb3ylTCA OS5 XO3ANCTBEHHO-NUTHEBOIO BOJOCHAOXEHMWS 13-3a BbICOKOW LIBETHOCTU.

B nocnegnwme rogbl B HAM KBOB 6bina nccnegoBaHa TEXHONOMMSA OYMCTKM BOL, CPEAHEN U BbICOKOW LIBETHOCTU C
NCNOMb30BaHMEM COBMECTHOIO NPMMEHEHUSA NPOLEeCCOB 030HMPOBaHUA 1 (PUMNBTPOBAHUA Yepe3 akTUBHbIN Yromnb
Kak caMOCTOATENbHOro metoda o00paboTknm Bogbl. O30HMpOBaHWE BOAbI MO3BOSSIET CYLWIECTBEHHO CHU3UTb
LBETHOCTb NPUPOAHOM BOAbl; 3HEKTMBHOCTbL O30HUMPOBAHNS NpeacTaBneHa Ha puc. 7. [Jo3bl 03oHa, Tpebyemble
AN OYUCTKM BOAbl, OOCTAaTOMHO BbICOKM M cocTaenawT 15 - 20 wmr/n. lNMpu 3TOM UBETHOCTbL BOAbI MoOcHe
030HMpPOBaHUA cHwxaetcss 0o BenuyuHbl 30 - 35 rpag, a copOuUMOHHAs OYMCTKa YMEHbLUAET LBETHOCTb A0
HOPMUPYEMbBIX BESTUYNH.
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Puc. 7. 3d¢ddeKkTMBHOCTL OYUCTKM LBETHbIX BoA O30HMpoBaHuem (2. [Mpumopcko-AxTapck
KpacHogapckoro kpas):

1 - usemHocmb 800bI; 2 - OKUCIISIEMOCMb

I'IonyquHble OaHHble NOo3BONMUMITN OaTb 3TOMY MeToAdy MONMOXUTENbHYKO TEeXHOJI0OrM4YeCckyito U CaHUTapHO-
TMIMEeHN4YeCKyo OLEeHKY, norny4eHo paspelleHne MVIH3,D,paBa Ha MCNosnb3oBaHWe AaHHOW TEXHONOorM4Yeckom
CXeMbl.

4.6. MNpn 030HMPOBaHMM BOAblI MOCTOSTHHO MNpoBepsAnn addekTMBHOCTL ee obeszapaxmBaHua. [poBeneHHble
GakTepuonormdyeckme HabnogeHns, B 4YacTHOCTW, B I PssaHn noaTtBepavnu BbICOKYD BakTepuumaHyto
CMocoOHOCTb 030HAa: Mpu Ao3ax 030Ha 3 - 4 MI/N KONU-MHOEKC B O30HWPOBAHHOW BoAe He npeBbiwan 3 (npu
BENUYMHE KONU-MHAeKca B pevHon Boge - 100000 - 300000), a cpegHee MukpobHoe vmcno coctaensno 12 - 15
M. T./mMn (B pedHon Boge - oT 1400 go 2300 m. T./mn).

Takum o06pasom, npeacTaBrneHHble Bbille TMPUMEpPbI, MOKa3biBalT Haubornee xapakTepHble —Ccryyau
MONOXUTENBHOTO NMPUMEHEHUS] 030HA WU aKTUBHOIO YINsi B TEXHOMOMUKU OYUCTKN BOAbI, KOTOpble 6e3yCroBHO He
OXBaTbIBAOT BCErO MHOroo6pasus BapMaHTOB MCMOMNb30BaHUS OKUCTIUTENBHO-COPOLMOHHOMO MeToaa OYUCTKU U
yOaneHus U3 BoAbl BCEX BCTPEYAOLLMXCS B HEW 3arpsi3HEHNN.

4.7. OpgHako Ha npakTUKe OTMEeYatoTCsi Criydau, korga 030HUpPOBaHUE MOXET MPUBECTU U K yXYALLEHUIO NpoLecca
koarynsaumn. Tak, npu ounctke peyHon Bogpl B I. KantaH (KemepoBckas obn.) B nepuon BeCeHHero naBofKa,
npeaBapuTeENbHOE 030HUPOBAaHUE YXYALLANo NOCneayoLme NpoLecchl kKoarynsumum U OCBETNEHUs], B pe3ynbraTte
KauyeCTBO OYULLEHHON BOAbI HE OTBe4Yano TpeboBaHusIM cTaHAapTa. [NonydeHHble pe3ynbraThl NPUBENU K TOMY,
YTO M3 CXEeMbl OYUCTKM ObINO MCKMIOYEHO MEPBUYHOE O30HMPOBaHWE W 3aMEeHEeHO Ha BBeOEeHWe 030Ha nepef
(hVnbLTPOBAnNbHBIMU COOPYXEHUSMN.

Mpn 030HMPOBaAHMM HEKOTOPbLIX BOA A03bl O30HA CyLleCTBEHHO BITUAKOT Ha nocneayvwme npoueccbl O4YUCTKHU, T.e.
cyuiectByeTr A0CTaTO4HO y3KI/II7I OnanasoH MX ONTUMarbHbIX 3HAYEHUW, MEHbLUE KOTOpPOro 0O30HMpoBaHWUe
HeadeKkTnBHO, a nNpu fonbLlIMX go3ax OoTMe4YaeTcs MosiBNeHne B3BECU B bmnNbTPOBaHHOW BOAE U NOBbILAETCA
KOHUEHTpauna oCtaTtoqdHOro antoMmHuA.

B psige crniyyaeB 030HMpOBaHWE BOAbl MOXET MPUBECTM K MOBLILEHWNIO KOHLEHTPAUMU HEKOTOPbIX XUMUYECKMX
3arpsi3HeHnin, Hanpumep, eHonoB, KOTopble MOryT 00OpasoBbIBaTbCA B pesyrbrate HEMorHOro OKUCIEHMS
apoMaTUYeCKMX CoeaMHEHWI, MPUCYTCTBYIOLLUX B BOAE.

Pesynbtathl MccrieaoBaHuii Npy 03oHMpoBaHuM p. KoTopocnb (f. Spocnaerb) nokasbiBaloT, YTO KOHLEHTpauus
(beHOMNoB YMEHbLLAETCS UMK YBENUYMBAETCA B 3aBUCUMOCTM OT Ka4eCcTBa MCXOAHOM BOAbI M A403bl 030HA.

4.8. Kpome TOro, n3BecTHO, YTO B NPOLIECCE 030HMPOBAHMSI BOAbI BO3MOXHO 06pa3oBaHMe NOOOYHbIX MPOaYKTOB,
N3 KOTOpbIX Hambornee npegctaBuTenbHbIM ABASETCA popmanbaerng. 1oaTtomy BO BCEX MCCregoBaHUSX MO
O30HMPOBAHMIO MOCTOSIHHO KOHTPONMPOBAaNM KOHUEeHTpauuio dopmanbgernga B obpabaTtbiBaeMoln Boge,
BENUYMHa KOoTopown nepuopmdeckm npesbiwana MAOK (0,05 mr/n). OgHako npu nocnenyrowen copOLMOHHON
OYMNCTKE Ha YrombHbIX unbTpax cogepxanune hopmanbaernga CyecTtBEHHO YMEHbLUAETCS.

4.9. Heobxogumo Takke UMeTb B BUAY, YTO UCNOMb30BaTh 030H B Ka4eCTBe eAMHCTBEHHOIO obe33apakmBaroLLero
peareHta HeBO3MOXHO, T.K. OH He o6nap,aeT NPONOHIrnpyrownm 6aKTepI/ILI,I/I,D,HbIM quICTBVIeM.

Kpome TOro, mpu O30HMPOBAHUW BOAbl MHOTME OpraHWYecKkue 3arpssHeHUs MoABEpraroTcs AeCTPYKUUKU, B
pesynsTate yBenuyMBaeTCa KONM4ecTBo Guopasnaraemblx COeQUHEHWUI, B BOAE MOBLILLAETCSA KOHLEHTpauusa Tak
Ha3blBAEMOro «acCUMMUITMPYEMOrO OpraHMYecKoro yrnepoaa, KOTopblid Nerko ycBansaeTcs MUKPOOpPraHM3Mamu,
CNocoBCTBYA UX XKU3HEAEATENbLHOCTU. DTO co3aaeT GnaronpusATHbIE YCNOBUSA AMA NOBTOPHOMO GakTepuansHoro
3arpA3HeHNs OYULLIEHHOW BOAbI B BOAONPOBOAHON ceTu. MoaTomy Ana HaaexHow paboTbl BOAONPOBOAHLIX ceTeit
HeobXoMMO OKOHYaTenbHoe obGe33apaxusBaHue BOAbl NPOBOAMTL XINOPCOAEPXaLLMMU peareHTamu (XMopom,
TMNOXIIOPUTOM HaTpPUSl - INEKTPONIUTUYECKUM WM XMMUYECKUM, XIopaMuMHamu) Oo3amu, obecrnedvBaiommm
cofepxaHue B BOAE OCTAaTOYHOro xriopa Ha yposHe 0,3 - 0,5 Mr/n, YTo rapaHTUpyeT NonHbIA 06e33apaxmBatoLLui

adppekT.
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Taknum obpas3om, 3agjadver 3TOro pasgena sBhsAnocb MnokasaTb, YTO BO BCEX Cry4vasX MPUMEHEHUS METOLO0B
O30HMPOBaAHMS U COPOLIMOHHOM OYMCTKM BOAbI HEOOXOOAMMO NpoBedeHME MNPEANPOEKTHbIX TEXHOMOIMYECKMX
nccrnegoBaHun.

OTn unccnegoBaHus CMOryT onpegenntb BCe NONOXUTENbHbIE U BO3MOXHbI€ OTpuuaTtesribHble MOMEHTbI
NnpMMEeHeHnA O030Ha, U TONIbKO OHW NO3BONAT YCTaHOBUTb 3 PEKTUBHOCTbL O30HUPOBAHNSA W COp6LI,VIOHHOIZ
OYUCTKMN, Tpe6ye|v|b|e [03bl 030Ha, HeobxoouMble MecTa BBEOEHUS 030Ha, BIIMSIHME O30Ha Ha OCHOBHbIE
npoueccbl O4YNCTKM BOObI N BOSMOXHOCTb COMEeTaHNA O030HNPOBaHNA C HOCﬂG,D,yIOIJJ,GVI COp6LI,VIOHHOl7I OYUCTKOMN.

5. OPMEHTNPOBOYHbIE PACHETHO-KOHCTPYKTVBHbIE
MNAPAMETPbI BOOOOYMNCTHbLIX COOPYXXEHWW C
NCIMOJIbSOBAHMEM O30HA U YTTIA

5.1. O30HaTOpHas cTaHuus.

5.1.1. PacyeTHble 0o03bl U3MeHsaTcs B gmManasoHe oT 1 - 1,5 go 20 mr/n. MeHblUne O03bl 030HA OTHOCATCS
0ObIYHO K NEPBUYHOMY O30HMPOBAHMIO N OHW XapakTepHbl Ansi 3MMHero nepuoga. CpegHune 3HadeHus 003 030Ha
(3 - 5 mr/n) oTHOCATCA K Nepuodam NaBoAKOB M K NeTHemy nepuogy. bonbluasa go3a 030Ha OTHOCUTCS K OYUCTKE
BbICOKOLBETHbIX Bof. OkoH4YaTenbHO BenuumMHa Tpebyembix [03 onpegensdeTca nocrne npoBeaeHus
COOTBETCTBYHLLUNX UCCIENOBaHUNA.

5.1.2. YaenbHbI pacxon SNeKkTPO3HEPrum 030HaTOPHOW CTaHLUKM NpyY HOpMarnbHOM pexume He Bornee 23 kBT/d
Ha 1 Kr o3oHa.

5.1.3. Pabouyee paBneHue rasoBov cpedbl Ha BbIXOOE W3 O30HATOPHOM YCTAHOBKM HE3ABMCUMO OT pexuma
pabotbl - 0,07 - 0,08 Mla.

5.1.4. KoHueHTpauma 030Ha B 030HOBO3AYLUHOMW CMecU M3MeHsieTcss OoT 15 go 22 mr/n B 3aBUCMMOCTM OT
Tpebyemon acpHEKTUBHOCTU 1 IMYOMHBI OYNCTKM, a TaKKe YPOBHS 3arpsi3HEHNIA BOAOMCTOYHMKA.

5.1.5. Cbipbe 4nsi CUHTE3a 030HA - BO3AYX.

TpeboBaHusi K ceTeBbIM UCTOYHMKAM BO3yXa Afsi NUTaHWUs reHepaTopoB O30Ha:

- pacxog - 840 m3/4 (MuH. 600 mM3/4);

- pasnexue - 0,7 - 0,8 kr/cm2 (136.);

- Toyka pochbl - MuHyc 70 °C (go muHyc 55 °C);

- Temneparypa - He Bbiwe 20 °C.

Mo cogepxaHuio Macna Bo3gyx AOmKeH cooTBeTrcTBoBaTth 1 - 2 kn. no OCT 92-1577-78.

5.1.6. Ona oxnaxgeHuss 3fEeMEHTOB O30HATOPHOW YCTaHOBKW MCMNOMb3yeTcd Boda MUTLEBOMO KayectsBa C
Temnepatypon ot +5 °C go +25 °C.

CocraB oxnaxgatoLien Bofabl:

- XXEeCTKOCTb - He Bonee 7 Mr-akse/n;

- Hanu4dne ceobogHon yrnekncnoTbl - 10 - 100 mMr-ake/m;
- KOHLIEHTpaumsi BOOOPOAHbIX MOHOB - 6,5 - 8,5;

- MyTHOCTb - 0,2 - 0,5 mr/n;

- xeneso - 0,1 - 0,3 mr/m;

- Xropuapl - He 6ornee 12 mr/n.
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CnwuB Boabl No KonunyecTBy paBeH nogsoay. ObopynoBaHve Boay He 3arpssHseT. TemnepaTtypa criMBaemown Boabl
He 6onee 40 °C.

5.1.7. KOHTaKkTHblEe Kamepbl COCTOAT OObIYHO M3 3 peakUMOHHbIX OTAENeHnn n Bosgyxootaenurens. B kamepax
OCYLLECTBMSETCA CMELLUEHNEe 030HOBO3AYLLIHON cMecun ¢ obpabaTbiBaemMon BOOOWN; CMeLleHne NPOM3BOAUTCS MO
npuHumuny 6apboTupoBaHns B MPOTMBOTOKE. [ns co3gaHusi NPOTMBOTOYHOMO ABWXKEHMSI KamMepbl pasgeneHbl
Mexgy coboin cTpyeHanpaBnsawwWmMMn neperopogkamu, obecnevmBaloMm OBMXKEHME BOAbI B HaMpaBlieHUU
CBEpXy-BHU3.

5.1.8. [1ns pacyeTa KOHTaKTHbIX KaMep BO3MOXHbI cnenywwme napameTpbl:

- MPOOOIKMUTENbHOCTL KOHTaKTa BoAdbl C 030HOM - 5 - 15 MUH, cunTas cymmapHoe Bpems npebbiBaHus Boabl B 3
OTAENEHUSIX;

- MPOAOMKMTENBHOCTL NpebbiBaHWs Boabl B Bo3gyxootdenutene - 2 - 30 MMH B 3aBMCUMOCTM OT MecTa
PacronoXXeHnst KOHTaKTHOW KaMepbl;

- BbICOTA Crosi BOAbl B Kamepe - He MeHee 4,5 M;

- B MepBoe oTAeneHne kamepbl cnegyert BBoguTb oT 50 go 65 % Tpebyemoro konnyecTea 03oHa, BO BTopoe - 20 -
35 % v B TpeTbe - 15 - 20 % (onpenenseTcs ONbITHEIM NyTEM).

5.1.9. B kavecTBe AucnepratopoB 030Ha Lenecoobpa3HO MCMonb3oBaTb MeTansfo-kepammuyeckme Tpyobl (Mnu
NNacTuHbl), W3roToBMAsieMble BbIKCYHCKMM MeTannypruyeckum 3aBogom  Hwpkeropoackon obrnactu, wnu
Mernkonysblpyatble aspaTopbl, paspaboTaHHble W Bbinyckaemble benopycckum PecnybnukaHckum HIMO
nopoLukoBon metannyprum (r. MuHck, 220600, yn. NnatoHoBa, 41).

5.1.10. OsoHoBO3gylHass cmecb cobupaetca cuctemon Tpy6 U3 Tpex peakuMOHHbIX OTAeNneHun u
BO3OyXOOTAENUTENSA B BEPXHEM YacTUM Kamepbl M C MNOMOLLbI BEHTUNATOpA OTBOAUTCA Ha annapar
Katanutnyeckoro pasnoxenmsa osoHa (KPO), 3arpyxeHHoro copbeHTom - ronkanutom. M3 anmapaTta BO3gyx
BbliOpacbIiBaeTcs B aTMocdepy.

5.2. CopbumnoHHbIe yronbHble UnbTpsI.

5.2.1. [Ona pacyeta yronbHbiXx UABTPOB pPEKOMEHOYETCS Cneayllwmi avanasoH BenuyuH  (mocne
COOTBETCTBYHOLLEN NabopaToOpHOM NMPOBEPKN 3TW NOKa3aTeNN yTOUYHSTCA):

- CKOPOCTb hunbTpaumn - 5 - 15 m/y;
- BbICOTa CNost aktmBHoro yrms - 1 - 2,5 m;
- BpeMs KoHTakTa obpabaTbiBaemow Bogbl C YrieM - 6 - 15 MuH;

- MHTEHCMBHOCTb npombiBkK - 10 ni/(c-m2) (ona yrnen AITM n AFOB) u 14 - 15 n/(c-mM2) (ans yrnen mapok Al-3 u
LAY);

- NPOMBbIBKY YrONbHOW 3arpy3kM MNpou3BOAUTb HE pexe OAHOro pasa B 2 - 3 cyTok. [MpogomkutenbHOCTb
NPOMBIBKU - 7 - 10 MUHYT.

5.2.2. ToTepu Harnopa B yrornbHOW 3arpy3ke coctasnstoT nopsagka 0,3 - 0,4 M. PacctosHne oT noBepxHOCTU
unbTpyoLWwen 3arpy3km 4o KPOMKM xenobos pasHo 1 - 1,5 M.

5.2.3. PacnpegenutenbHas cuctema yronbHbIX (OUNETPOB - Be3rpaBuiHas (U3 LeneBaHHbIX NOMMITUIEHOBLIX
TpyO, KONNAyKoBbIA NN NONMMepPBETOHHbIN ApeHax). [MoTepu Hanopa B pacnpegenuTensHon cucteme u apyrme
napamMeTpbl paccynTbiBatoTCa B cooTBeTCcTBUM co CHUI 2.04.02-84 (/c_4631_snip_95974.html).

5.2.4. Tpu akcnnyatauumn yromnbHbIX (OUIBTPOB eXerogHble notepu yrmsa coctaBnstoT 4o 10 %. MNostomy Ha
CTaHUuUM HeobxoaMmMo MMETb 3anac yrns Anst 4Orpy3ku UNsTPoB.

5.3. Obe33apaxueaHue BoObl XJTOPOM.
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5.3.1. [Ona nopoepxaHusi CaHWTAPHOrO COCTOSIHUSA OYUCTHBIX COOPYXXEHUM HeobXoAMMO NpPenyCcMOTpEeTb
noaTanHoOe XropupoBaHME BOAbl: MEPBUMYHOE - MEped CMecuTenem C Lenbo obecneyeHns CaHUTapHOro
COCTOSIHUSA B OTCTOMHUKaxX M unbTpax (NpoBOAUTCS NEepMoguYeckn no mepe HeobxooumMoCTu) U BTOPUYHOE -
nepen ovnerpamu.

5.3.2. [lns 3akntounTensHoro obessapaxuBaHusi BOObl CneayeT NpegycMOTPeTb XJIOpUpOBaHME BOAbl Nocre
yronbHbIX (PMNALTPOB Nepen pesepByapoM YMCTON BoAdbl B Ao3ax, obecneumBatowmx TpedosaHms CHull u TOCT
2874-82 (/c_4702_snip_100636.html) B OTHOWEHUN cogepkaHMsi OCTAaTOMHOrO Xropa B OTAANEHHbIX TOYKax
BOOOMNPOBOAHOM CETW.

5.3.3. B HekoTOpbIX cryyasx C LUenbl npenoTBpalleHnss obpasoBaHUs TOKCUYHBLIX  XMOPOPraHUYecKmX
COEAVHEHWI crieqyeT NPeqycMOoTPETb, Hapsidy C XMOPUPOBaHUEM BOAbI, €€ aMMOHU3aUMI0.

6. TEXHUKO-OGKOHOMUNYECKHWE MOKASATEJIN NMPUMEHEHUA
O30HA VN AKTUBHbIX YIMEW HA BOOOOYNCTHBIX CTAHLUMAX *

* Pasgen noAarotoBneH rmasHbiM cneynanuctom LIHWMN3IM unxeHepHoro obopynosaHus I.P. PabuHoBuyeMm.
TexXHUKO-3KOHOMMYECKMNE NoKasaTenu onpeaeneHbl Ans CreayloLwmx yCroBuii:
1. JoobGopyaoBaHuto nognexar CTaHUumM 2-CTYNEeHHOM O4MCTKM npounssoantenbHocTbio 20, 50 n 100 m3/cyT.

2. B o6bemM cTpouTenbCcTBa BXOOAT 030HATOPHAs YCTaHOBKA B W3OMMPOBAHHOM 3[aHUW, KOHTAKTHblE Kamepsbl,
30aHne COpPOUMOHHbBIX YromnbHbIX (OUINETPOB, HACOCHasi CTaHUMA MOAKaYkU BOAbl M3 KOHTAKTHOW Kamepbl Ha
COpPOLIMOHHEIE (PUMBLTPbI, HAPYXXHBbIE KOMMYHMKALUN K YKa3aHHBIM COOPY>KEHUSIM.

3. TexHonorusa npegycmatpvBaeT: NepBUYHOE M BTOPMYHOE O30HMPOBaHME CyMMapHOW O030M 030Ha 4 r/M3;
NPpUMEHeHNe 030HaTOPHOro 0OOpYAOBaHWS, BblMyCKaeMOro MNPOMbILLNEHHOCTEIO Poccuu; cooTBeTcTByOLWMe
Xene3obeTOHHbIE KOHTaKTHbIE pe3epByapbl ¢ cuctemon pacnpeneneHns OBC n HelTpanusaumm octaToqHOro
030Ha.

4. CopbunoHHbIe YyronbHble GUNLTPbI pasMeLlalTCs B OTAENbHOM 34aHMU WNM MPUCTPOMKE K 34aHUI0
OCBETNUTENBLHbIX Nec4aHblX PuUnbTPoB. MapameTpbl yronbHbIX PUNETPOB - CKOPOCTb unbTpoBaHns go 10 m/y,
BblCOTa 3arpy3ku - 1,5 m.

5. Pacxop aneKkTpoaHeprnm Ha NpoM3BOACTBO M UCNONb30BaHNE 030HA NPUHAT 25 kBT/4 Ha 1 kr o30Ha.

6. [JononHuTenbHbIA War Ans 3Kcnnyatauun COOPYXEHUN - 2 4en. B CMeHy, (cnecapb W SMeKTPUK BbICOKOW
kBanudmkauum ¢ oknagom 500 Teic. py6.), BCEro ¢ NOACMEHHbIM 7 Yern. JOMOMHUTENbHOro nepcoHana.

7. CTOMMOCTb 9MeKTPO3HEpPrMM MPUHSATaA aHanornmyHo gencreyowiemy Ha [IX.95 ogHoctaBovHOMY Tapudy
MocaHepro, paBHomy 317 py6. 3a 1 kBT/u.

8. CTOMMOCTHbIe MokasaTenu Ans onpefeneHvs KanutanbHbIX 3aTpaTt NPUHSTLI N0 aHanoram; KoaduumeHTbl
nepexoga K UeHaM Ha 1X.95 npuHATbl ycpeaHeHHble nNo PP, a MMEHHO: Ha CTPOUTENbHO-MOHTaXHbIE paboThl
5500, Ha oGopygoBaHmne (kpoMe 030HaTopHOro) n matepmana 7000, CTOMMOCTb O30HAaTOPHOIO 06OpPyaOBaAHUS -
Nno JaHHbIM 3aBoda-noctaswmka B LeHax Ha VIl - [X.95 .

Onpe,u,eneHHble, TaknMm 06pa30M, nokasaresin ABMNAKTCA BeCbMa OPUEHTUPOBOYHbIMU, MO3BONAKWMMU OaTb
camyio O6U.l,y|-0 TEXHUKO-3KOHOMUYECKYHO OLIEHKY NMPpUMEHEHUIO OKI/ICJ'II/ITeJ'IbHO-COp6LI,VIOHHOl7I TEXHOJI0INNn.

Pesynbrathl pac4eToB CBeAEHbI B Tabn. 4.

Tabnuua 4

HanmeHoBaHne nokasatenemn Mokasatenu ansa cTaHUumn
NpoOn3BOAUTENBHOCTLIO, ThiC. M3/CyT
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20 50 100
1 2 3 4
KanutanbHble 3aTpaTbl, MIH. py6.
O30HaTOpHbIE  YCTAHOBKM C  KOHTaKTHbIMM  kKamepamu (6e3 1065 1620 3400
TEXHONOormy. obopygosaHust)
O3oHaTopHOe obopydoBaHue (B KOMMIIEKTE) 500 700 1300
CopbumnoHHbie 6rnoku (6e3 yronbHoW 3arpy3ku chnnsTpoBs) 1235 1815 3000
YronbHas 3arpyska punstpos 800 1700 3100
HacocHas cTaHuma nogka4vku 55 220 320
Wtoro 3655 6055 11120
C y4yeToM HapyXHbIX KomMyHukauun (K = 1,10) 4020 6660 12232
JKcnnyaTauuoHHble pacxoAabl, MIH. pyo. B rog
Ha copeprxaHue nepcoHana 42 42 42
Ha onnaty anekTpoaHepruu (BKroYas 030HMPOBAHNE U MOLKAYKY) 285 600 1200
Ha amopTtusaumo © Tekywun pemoHT (6e3 TexHonorndy. 210 310 570
obopynosaHus) - 9 %
Ha amopTtusaumio TexHonoruy. obopyaosaHms (12 %) 60 84 155
WToro 597 1036 1967
JononHutenbHas cebectonmocTb BoAbl, py6. 3a 1 M3 81 57 53

Takum 06pas3om, BbINOMHEHHbIE pacHeTbl NOKa3bIBaKT cneayLlee:

1. MNMpumeHeHne o6paboTkm BOAbl C MOMOLLBI O30HA U aKTUBHbLIX Yyrren TpebyeT OLyTUMbIX AONOMHUTENbHbIX
3aTpar.

3aTtpaTbl Ha KanuTanbHOe CTPOUTENLCTBO COCTaBNSAOT B 3aBUCMMOCTU OT npowusBoguTtenbHoctn 40 - 60 % ot
CTOMMOCTM CTaHLUMM NO TPAAULMOHHOW TEXHOMOMMN 2-CTYNEHHOW OYUCTKMU.

2. CebectoMMoCcTb BOAbI npu 3STOM pelakwnm o6pa30M 3aBUCUT OT TEXHOJIOTMYEeCKOro pexunma
(I'IepVIOﬂ,VI‘-IeCKOG nnn noctoAHHOEe O30HMpoBaHWME, O03bl O30HA, BO3MOXHOCTb WCKMKOYEeHUA Tex WIn WHbIX
peareHToB UM CHMXeHnd nx o3 n T.I'I.).
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B npuBeneHHbIX B Tabnuue nokasaTtensix AononHutenbHas cebectommocTb Boabl cocTtaensieT nopsaka 30 % ot
NCXoaHoM (CyLuecTByOLLEN).

Mpn yyeTe oTMEYEHHbIX Bbiwe akTopoB, yBenuieHne cebectoMmocTn OydeT He CAULLIKOM OLLYTMMbIM (Yalle
Bcero B npegenax 15 - 20 % oT ncxogHon).

TeopeTnyeckn B OoTAENbHbIX Ccny4yadaXx BO3MOXHO OaXXe CHWXeHue cebecTonmocTtun npn ontnmMmarnbHOM pexunme
aKcnnyatauuun coopy>i<eH|/1|71.

7. MPUMEHEHWE TEXHONOI M O30HNPOBAHUA
COPBLIMOHHOWM OYNCTKM BOAbl HA NOKANBbHBLIX YCTAHOBKAX

7.1. B nocnegHve rogbl ANg ManblX HaCeneHHbIX MECT, caHaTopueB, OAOMOB OTAbIXa, CENbCKMX MOCENKOB,
rApHW30OHOB W BOEHHbIX FOPOAKOB HALMM LUMPOKOE MNPUMEHEHWEe YCTaHOBKW 3aBOACKOIO W3rOTOBMEHUS,
BblMyCKaeMble POCCUMNCKON NPOMbILLFIEHHOCTbIO.

7.2. Npon3BogMTENBHOCTD 3TUX YCTAHOBOK M3MeHsieTcsa B ananasoHe ot 100 go 10000 m3/cyT.

7.3. AN o4McTKM noas3eMHbIX BOA OT Xefnesa M MapraHua MChonb3ylTca ycTaHoBkM Tuna «[dedepput». Ons
OYMCTKU NoA3eMHbIX BOA, coaepxalmx 6onee cnoxHole oopMbl kenesa, NoBbIEeHHbIX KOHUEHTpauun gtopa 1
Cornen XecTKOCTW, a Takke ANS NOBEPXHOCTHbIX BOA MCNOMb3ylTca ycTaHoBkM «CTpys-M». [Ona goctaTtoyHo
KPYMHbIX KOMMYHarbHbIX NOTpebutenein paspaboTaHbl U U3roTaBMMBAKTCA BOOAOOYMCTHbIE CTaHLUMUM 3aBOACKOrO
n3roToeneHns Tuna «Bnara» npounssogutensHocThlo oT 1,6 oo 1000 m3/cyT.

7.4. Tlpn HanMMuum B WCTOYHWMKAX BOAOCHABGXKEHUS XUMUYECKUX 3arpsidHeHuin (eHonoB, HedTenpoayKToB,
CrlAB), opraHnyecknx coeguHeHuni, a Takke Hanuyuns NoBbILLEHHbIX KOHLEHTPaLuin mapraHua 1 cepoBogopoaa,
BCE YKasaHHble TWMbl YCTAaHOBOK MOryT ObiTb [JOMOMHUTENbHO OCHALLEHbl OnokamMum O30HUPOBaHUS U
COpPOLIMOHHOW OYUCTKN BOAbI.

7.5. lNMpn 3aTOM NPOM3BOAMNTENBHOCTb O30HATOPOB MOXET M3MeHATbes oT 100 r go 2 kr/4. Ansa copbumoHHom
OYMCTKM criegyeT WMCMonb30BaTb AOMNONHUTENbHbIE (UNBTPBLI B KOnuyecTBe MeHbwem B 1,5 - 2 pasa, yem
necyaHbix.

7.6. [ns ocHalleHns BOAOOYUCTHbIX YCTAHOBOK YKasaHHbIM o00OopygoBaHueM TpebyeTcs AomnonHUTernbHas
KOHCTpyKTOpCKas npopaboTka B pa3paboTke YepTexen 40060pya0oBaHUS K KaXKOOMY TUNOpasmMepy yCTaHOBOK.

8. OBWWUE MOINOXXEHWA

8.1. MNoTpebHoCTb B 06CNyXMBaOLLLEM NEpPCOHAre:

- HaYanbHUK 030HATOPHOW CTaHLMM nn mactep - 1 vyern. (paboTaeT B OAHY CMEHY);

- OeXypHbIN onepaTop (030HATOpLUMK) - 1 Yen (KpyrnocyTO4HO);

- MaLUMHUCT KOMMPECCOPHOW N XONOAUITbHOW YCTAHOBOK - 1 yer. (KpyriocyTOYHO);

- MaLUMHUCT HACOCHBIX arperaTtoB - 1 4Yen. (KpyrnoCcyTO4HO);

- OeXYPHbIN 3NeKTPUK C 4ONyCcKOoM no paboTte ¢ HanpsbkeHnem cabiwe 1000 B - 1 yen. (KpyrmocyTo4HO).

MalUnHNCT KOMNPECCOPHOW M XONOAUINBHOW YCTAHOBOK, MALLUMHUCT HACOCHbIX arperatoB U AEXYPHbIN 3NEKTPUK
MOryT BbITb MCNOMNb30BaHbl U3 AeXYypHOW Bpuragel cTaHUuKM Bogo3abopa.

8.2. Pexxum paboTbl o6opynoBaHUS 030HATOPHOM YCTAaHOBKM COOTBETCTBYET paboTe cTaHuuu Bogo3aGopa u
MOXET ObITb KaK KpyrmocyTOYHbIM, Tak U C NepepbiBaMu, C OCTaHOBKaMM1 Ha NpodunakTuieckue padoTsl.

8.3. Hacocbl yctaHaBnuBaemMoro o06opyaoBaHWsi M pacronoXeHne yHAaMeHTHbIX OonToB o0opynoBaHus
yKasaHbl B YepTexxax 3aBoa-n3roToBuTens.
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ToukM NoABoAA 3MEeKTPOSHEPTUN C YKa3aHNEM HanpsikeHusl, dpasbl U MOLLHOCTK, TOYKWU Nogsoaa BoAdbl, pacxod u
MecTa ClMBa TakXkKe yKasaHbl B YepTexxax 3aBofa.

BeHTunauua B o3oHaTopHOW oOLiasi C LWeCTUKpaTHbIM OOMEHOM (C aBapuUMHbIM BKMAKOYEHMEM OT npubopa
namepenus NOK osoHa).

Toukn nogsoda BoAbl, pacxoq 1 MecTa crnmBa NpUBEAEHbI B YepTexax 3aBoga-U3rotoButens.

Matepvan BogonpoBogoB - ctanb. [luametp Tpyb BbibupaeTcsa M3 ycrioBus, YToObl CKOPOCTb BOAbl B Tpybax He
npesblliana 2 M/Cex.

8.4. MabapuTHble pa3mepbl NnowankM Ans MoHTaxa U AeMoHTaxka 06opyaoBaHMs B NOMELLEHMSIX 030HATOPHOM
1 BO30YyXOMOATOTOBKM - 3 X 5 M.

8.5. lpysonogbemHoe obopydoBaHME B MOMELLEHUSIX O30HATOPHOW M BO3L4YXOMOAFOTOBKM - 3rekTpoTasnb C
rpysonogbemHocTbo 1000 Kr.

8.6. O30HaTOpHas CTaHUUS KOMMMEKTYETCS MHCTPYMEHTaMM, npucnocobnexHmsmm n npudopamu Ans PEMOHTHbIX,
NpodmnakTMYecknx U Hanago4HbIX paboT, KOMMNEKTOM 3anacHoro obopydoBaHus, AeTansamMu U Matepuanamu,
obecneunBatowmmm pecypc paboTbl yctaHoBkM 4o 1 roga.

8.7. OsoHaTopHasi cCTaHUMsl OcHallaeTcs npubopamMn KOHTPOMsS BbIXOAHBIX MApaMeTPOB: [OaBlEHUE,
KOHLIEHTPaLUsi 030Ha, pacxof 030HOBO34YLLUHON CMECHU.

8.8. HmxHI0I0 YacTb kamepbl creayeT o6opyaoBaTh Tpy6amMm OnopoXHEHUS.

8.9. C uenblo WCKNIOYEHMS MonagaHus 030Ha B npon3BoAacCTBEHHbIE TMOMeELWeHNA KamMepbl Heobxoanmo
BbINOMHATL repMETUYHbIMU. 119 nepruoanveckoro NpogunakTMYeckoro 0CMoTpa, MOHTaxa UNbTPOCHbIX pr6 7l
BbINONMTHEHNA PEMOHTHbIX pa60T Kamepbl A0JTKHbI ObITb CHabXEHbI NoKaMM.

8.10. [ns ycTpolcTBa KOHTAKTHbIX Kamep WCNOMb3ylT apMuMpoBaHHbIM 6eToH. ApmaTypy Heobxoaumo
3aKknagbiBatb Ha rmy6buHy He MeHee 4 CM OT MOBEPXHOCTM CTEHKU, KOHTaKTUPYIOLLEN C O30HOM.

9. MPABUIA TEXHUYECKOW 3KCMNYATALIMM O30HATOPHOIO
OBOPYOOBAHMA M BITOKOB COPELIMOHHOW OYNCTKN

9.1. Mpwm akcnnyaTaummn 030HaTOpPHOro 060pyAoBaHNsS NepcoHan 06s13aH:

a) obecneunTb HopMmanbHyld paboTy Bcero o6OpyaoOBaHMsSl, BXOASILLEr0O B COCTAB O30HATOPHLIX YCTAHOBOK,
KOMMPECCcopoB, YCTaHOBOK OCYLUKM U OYUCTKU BO3AyXa, reHepaTopoB 030HA, UCTOYHWMKOB MUTaHWUA, KOHTAKTHbIX
Kamep 1 annapaTtoB pasnoXeHusl 030Ha;

6) NpoBOAMTL NPOMUNAKTUYECKUA PEMOHT 060pYNOBaHMSA B COOTBETCTBUM C HaMeYeHHbIM rpacdnkoM U aenatb
COOTBETCTBYHOLLME OTMETKM B XypHarne;

B) cnegutb 3a paboToi npubopoB, MNOKa3bIBAKOLIMX KOHLEHTpauu O030Ha B O30HOBO3AYLUHOW CMecH,
obpabaTtbiBaemMon Boge W B Bo3gyxe paboymx MOMELLUEHMIA M BNaXHOCTb BO34gyXa C COOTBETCTBYHOLLEN
perncTpauuen nx nokasaHun B XypHarne;

F) cnegnTtb 3a pa60T017| BCeX CcucrteMm aBTtomMaTtunsauumn, 030HaATOPHOIO O60pyﬂ,OBaHMF|, B TYH. K aBapMVIHOFO
BKITIOYEHUA BEHTUNATOPOB, OTKITIOYEHUA reHepaTopoB O30Ha B aBapMVIHbIX cuTyaumnax n T.n.

9.2. O30H MOXeT BBOAUTLCHA B NPUPOAHYIO BOAY, Nepea necyaHbIMn, COPOLMOHHBIMU bunsTpamm U B Ka4ecTse
3akntounTenbHoro obessapaxuBaHusa nepen  pesepeByapaMu  4ucToM Boabl. MecTa BBedeHMs 030Ha B
TEXHOMNOrMYECKON CXeMe OYMCTKU BOAbl BbIBMPaIOTCA B KaXKAOM KOHKPETHOM Cryyae, B 3aBMCMMOCTHM OT KayecTBa
NPUPOAHON BOAbl U MECTHbIX YCITOBUMA.

9.3. [HonyckaeTca Ans NpoOBeAeHWs PEeMOHTHbIX paboT ocTaHoBKa OAHOro 6Groka reHepatopa 030Ha CO
CHWXEHNEM CYMMapHOWN Npom3BoanTeENbHOCTY Ha 25 %.
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9.4. Tpu 3Kcnnyatauunm 030HATOPHOro 0OopyooBaHUSA HEOOXOAMM MOCTOSIHHbI NabopaTopHbIA  KOHTPOSb
KayecTBa BOAbl OO W MOCMEe O30HMPOBAHUSA U Mocre COpOLUMOHHLIX (OUMBTPOB MO CrnedyrLwuM MoKa3aTensiM:
deHonbl, NecTMuMabl, XIOpOpraHU4eckne coeauHeHus, HedTenpoayKTbl, dopmanbgerna w  gpyrue,
XapakTepHble Ang BoAabl JaHHOro 06bekTa.

9.5. O30HoNpoBoOALI, TPY6ONPOBOALI AN NO4AYM 0O30HMPOBAHHON BOAbI, apMaTypa Ha HUX, KOHTaKTHbIE Kamepbl
OOMXKHbl ObITb U3rOTOBMEHbI U3 KOPPO3UMOHHO-CTOMKMX MaTepuanoB unm gyTepoBaHbl KOPPO3UOHHO-CTOMKUMMU
NOKPbLITUAMMN.

9.6. MpoLecc nony4yeHns 03oHa B 030HATOPHbLIX MOAYMAX NOIHOCTLIO aBTOMAaTU3NPOBaH M NpoxoauT 6es yyactus
onepartopa. KoHTpornb pa6oTbl 030HATOPHOrO MOAyns BuUdyanbHblii. OCHOBHbIE NapameTpbl paboTbl 030HaTOpa
BbiBefieHbl Ha NULEBYH NaHenb 030HaToOpa M 3aaybnupoBaHbl Ha MNaHenu KOHTPOMSA CTaHLMKU, KOTopble
HaxoOsTCsA B OTAENbHOM MOMELLEHUM.

OTpaboTka aBapuiHbIX CUTyauui: OTCYTCTBME Modadu Oxnaxaawlen BoAbl, OTCYTCTBME pacxoga BO3a4yXa,
OTCYTCTBME pacxofa TensioHOCUTENS, MOBbILEHWE TeMMNepaTypbl O30HOBO3AYLLIHON CMECK Bbille AONYCTUMON -
NpOn3BOOUTCS aBTOMAaTMYECKON cMcTeMon BNoknpoBok 6e3 ydyactust onepartopa.

Bo Bcex aTMx cnyyasix, a Takke Mpu yTeyke O30Ha M Npu OPYrMX aBapUiHbIX CUTyauUsix U YCTAHOBIEHUU
HeucnpaBHOCTeN B paboTe obopyaoBaHMWS, 3KCNyaTauusi 030HAaTOPHOW YCTAHOBKW AOIMKHA OblTb HEMEANEeHHO
npekpaLleHa.

9.7. K pabote c o030HaTOpHbIM 0OOGOpygOBaHMEM [ornyckaeTca nepcoHan, npoweawunin obyvyeHne no
yTBEPXXOEHHON NporpaMme W OONYyLWEHHbI K OBCNYy>XMBAHMIO 3MNEKTPUYEeCKMX YCTaHOBOK, paboTarowwmx npu
HanpsixeHun Bbiwe 1000 B.

9.8. Mpu akcnnyatauumM COPGLMOHHBLIX (UMLTPOB NepcoHan o6si3aH BbINONHATL TpebGoBaHWA, Kacatolmecs
aKcnnyaTaumm UnNsTPOBarbHbIX COOPYXKEHUNA.

9.9. MNMpwu ycTporicTBe COPOLMOHHBIX (PUMBTPOB APEHaX KenaTenbHO BbINOMHATL 6e3rpaBuiiHbIM (13 LeneBaHHbIX
NONM3TUINEHOBLIX TPYD NN NONUMepPOETOHHbIN), YTO NO3BOMUT NOBbLICUTL BbICOTY CMOSA YrONbHOW 3arpy3ku.

9.10. 3arpyska akTMBHOIO Yrnsi B COPOLMOHHbIE (PMNBTPbI OOMMKHA NPOU3BOAUTLCS C MOMOLLLIO CUCTEMBI
rmapoTpaHcnopTa.

9.11. Mpun akcnnyataumm COpOUMOHHBIX PUNBTPOB Heobxoaumo obecneunTb IPEEKTUBHYIO KOArynsiLlMOHHYHO
06paboTky M OCBeTNeHMe BOAbl, YTOObl Ha aKTUBHLIA Yronb MocTynana Boga C BO3MOXHO MWHMMAarbHbIMU
3HaYEHNSIMN MYTHOCTU U LIBETHOCTW.

9.12. Cnegyetr NOCTOSHHO KOHTPOSNIMPOBATb KOMMYECTBO MUKPOOPraHM3MOB B BOAE OO0 W MOCME YrofbHbIX
GPuneTpoB. NoBbiLeHMe 3TOro Nnokasatens CNyXUT CUrHanom K Heob6XoAMMOCTM NPOMbIBKM OUNBTPOB.

9.13. Mpu akcnnyaTauum yrofbHbIX PUIBTPOB €XerogHble NoTepW YIns 3a CYET ero U3MenbYeHus U BblHOCA C
NpoMbIBHOM Bogown cocTaenstoT 5 - 10 %. MNMoaTomy Ha cTaHuuM HeOOXOOUMO MMETb 3anac yrns Ans 4Orpysku
UnLTPOB.

9.14. B cny4asdx NpMMEHEHMsI 030Ha Ha BOAOOYMCTHOM CTaHUUM WM BBELAEHMS €ro neped CEeKUMOHHbIMU
dunsTpamn, cregyeT WUCKMIOYMTL MonagaHue Ha YrofibHyk 3arpy3ky BoOAbl, COAEpKallled OCTaTOYHble
KOHLIEHTPaLMN 030Ha.

9.15. Tpn paboTe COPOUMOHHLIX UILTPOB MNPOU3BOAMUTCS MOCTOSIHHBIA KOHTPOMb 33 3(EKTUBHOCTLIO
yaaneHns OpraHUYecKnx 3arpsi3HeHUKW, UMEKLLUXCH B BOAE BOAOWUCTOYHMKA. B cnyvae, korga copbuunoHHas
CNOCOBHOCTL aKTUBHOIO YIS MO JaHHOMY BUAY 3arpsi3HEHU 1 MO 00LLEMY COAEPKaHMNIO OpPraHMYEeCKUX BELLLECTB
oKa3blBaeTCH ncyepnaHHom, HEOBXOAMMO OCYLLECTBMSATL PEAKTUBALMIO YIONbHOW 3arpy3Ku.

MpopomkutTeneHOCTL paboThbl yris Mexay peakTuBauusMy yCTaHaBnNMBaeTCH B KaXAOM KOHKPETHOM cryvae.
M3BecTHO, 4YTO 030HMpPOBaHWE BOAbI Nepes COPOLUMOHHBIMU (OUNBTPaMM YBENMYMBAET UX MeXpeakTUBaLNOHHON
nepuog 40 HECKOSNbKUX J1eT.
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9.16. Hanbonee uenecoobpasHbiM KU obGecrnevymBalolLMM NPaKTUYECKM MONHOE BOCCTAHOBMEHWE COPOLIMOHHBIX
CBOWCTB Yrns SABMSIETCA METOO TEPMUYECKOW peaKkTUBaLUN.

9.17. PeaktmBauusa yrmiss MoXeT ObiTb OCywWlecTBieHa HENOCPeACTBEHHO Ha Mnowagke BOAOOYUCTHLIX
COOpPYXEHMIN UNKN yCTpanBatloTCs pernoHasnbHble (MM 06nacTHbIe) yarbl peakTuBauum yrisi.

9.18. lpu peakTMBauUMW YIMA ONS €ro Neperpyskm U3 COpOUMOHHBLIX (UMLTPOB B Neyn U obpaTHo
npegycMaTpuBaeTca cucTema ruapoTpaHcrnopTa; notepu yrns npu atom coctasnsoT Ao 10 - 20 %.

10. MPABUITA TEXHUKW BE3OIMNACHOCTU

10.1. MNpwn paboTte ¢ obopynoBaHMEM ONA OYUCTKM BOObl O30HOM M aKTMBHBLIM YrieM Heobxogumo obecneyntb
BoinoniHeHne [OCT 12.37002-75 «[lpoueccbl npowusBoacTBeHHble. OOLimne TpeboBaHuA 6e30mMacHOCTMY,
«lMpaBmna TexHUKM Ge3onacHOCTU Mpu JKCMfyaTaumm CUCTEM BOLOCHAOXKeHUs1 U BOOOOTBELAEHMST HACENeHHbIX
mect» (M., Ctponmsgar, 1979), «[llpaBuna TexHuMKM OGE30MaCHOCTM MpU 3SKChyaTaunm BbICOKOBOJSIBTHBIX
anekTpoyctaHoBok» (M., OHepromsgar, 1982) wn otpacnesoro crtaHgapta OCT 26-01-94-78 «Cuctema
cTaHgapTtoB 6e3onacHocTu Tpyaa. O30HaTopbl M YCTaHOBKU 030HMpoBaHus. O0wme TpeboBaHnsa 6e3onacHoOCTMY,
a Takke NOCT 121.004-91 «[lMoxapHas 6e3onacHocTb. ObLmne TpeboBaHus».

10.2. OcBeLLEHHOCTb OpraHoB ynpaBreHns 1 NpubopoB LWUTOB ynpaBneHnsa aormkHa obiTb cornacHo CHul 11-4-
79 ansa paspsga sputenbHbix pabot B-200 Jk.

10.3. Temnepatypa paboyero NnOMeLLEHMS BO3AYXONOAroTOBKM A0 +5 °C, 030HaTOPHOWN 1 OEXYPHOIo oneparopa -
He meHee +15 °C.

10.4. Kateropusi anekTpocHabxeHuns o3oHaTopHon yctaHoBku (no MY3 (/c_4652_ snip_96560.html)) 3aBucut ot
KaTeropum anekTpocHabeHns cTaHuuy Bogo3abopa 1 MOXeT ObITb 2 KaTeropum (3anuTka oT ABYX HE3aBUCUMMbIX
NCTOYHMKOB 3NEKTPOCHabXeHWs) Unu 3 Kateropum (3anntka OT OAHOMO MCTOYHUKA 3NEKTPOCHabXeHUs).

10.5. lMNMoTpebutenun, HaxoasLWwMeca B NOMELLEHMUAX BO3OYXONOArOTOBKN M OEXYPHOro onepartopa, pabotatoT nog
HanpsbkeHnem o 1000 B.

MoTtpebuTtenn B o3oHaTopHom - cBbiwe 1000 B (no MY3 (/c_4652_snip_96560.html)).

lMomelleHne BO3OyXONnoAroToBKM - Kateropum «[l», 030HAaTOpHOM U OEXYypHOro ornepatopa - kateropum «I» no
CHwuIM 2.03.02-85, cTteneHb OrHECTOMKOCTM 2. XapaKTepucTuka cpeabl NoOMeLLeHNsa ans anekTpoobopyaoBaHus
(no MY3 (/c_4652_snip_96560.html)) - HopmanbHas.

3AKINMIOYEHUE

B «MeToamyeckmx pekoMmeHaaumsax» n3rnoxeHbl OCHOBHbIE MOMOXEHNS MO NPUMEHEHUIO cneumarnbHbiX METOA0B
OYMCTKU BOAbl OT @HTPOMOreHHbIX 3arpA3HeHnn u npeacTasneHbl 0600l eHHble AaHHble MO 3P(PEKTUBHOCTU U
pacyeTHbIM MapamMeTpaM METOAOB O30HMPOBAHUS U COPOLMOHHOW OYMUCTKWU, - MOMYyYeHHble Ha OCHOBaHUM
MHOIONETHUX UccrneaoBaHuin nabopaTopum TEXHONOrMM U 06OPYOOBaHNS O4UCTKU NpupoaHbix Bog HA KBOB.

Bmecte ¢ TeM Hapsgoy C peleHHbIMM U anpobupoBaHHbIMU B MPOU3BOACTBEHHBIX WM SKCMEPUMEHTArNbHbIX
YCNOBUSIX 3adavyaMu UMeEETCs elle U psif NpobneM HayyHOro M MpPakTUYEeCKOro xXapakTepa, KoTopble criegyeT
pelaTb, YTO NO3BONUT eLle B Bonbluei cTeneHn NoBbicUTb 3HEKTUBHOCTb NPUMEHEHMS 030HA U HAOEXHOCTb
paboTbl 030HAaTOPHOIrO 060pPYaOBaHUS.

Mpn 9TOM WMMeEKTCA BOMNPOCHI TEXHWYECKOro nopsgka, CBA3aHHble C  KOHCTPYMPOBAHWEM O30HATOPHOIO
obopynoBaHusi, @ UMEHHO:

opraHusauusi B Poccum npoMbILLNEHHOTO BbiMyCKa HOBbIX BbICOKONPOW3BOAUTENBbHBLIX MCTOYHUKOB MUTaHWUS;
pa3paboTka HOBbIX KOHCTPYKLMI Be3aMacnsiHbIX KOMNPECCOPOB;

pa3paboTka crneunanbHbiX BUOOB TYpOGOKOMNPECCOpOB;
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co3aHue HOBbIX CPEACTB BO34yXOMNOArOTOBKMY;

OCBOEHME NMPOon3BOACTBA CTEKIAHHBLIX pr6 COOTBETCTBYHOLLEro Ka4yecrtea (I'IpeLl,e3VIOHHbIX nnn n3 cneunanbHOro
cTekna);

n3ydeHne n paspaboTtka HOBbIX METOLOB MOfydeHnst 030Ha (B YacTHocTH, npeanoxenunsd HIMO «Komnoauty», HAN
TEennoBbIX npoueccoB M AkumMoHepHoro obuwectBa «TYJI3», . 3eneHorpag) o co3gaHuyM obopyooBaHUA Ha
OCHOBE MCMOMb30BaHUSA HOBbIX (DM3NYECKNX SBMEHUIA, HAXOAALWErOCs Ha CTagun UCMbITaHMSA OMbITHLIX 0Opa3LIoB.

OCHOBHbLIMW TEXHOOIMYECKNMM BOMpOCcaMu, Tpe6y}OLLI,I/1MVI N3y4eHnAa 1N NpoBEPKU, ABNAKTCA crneayowme:

BHeApPEHNe TexHomnorm OnonorMyeckon OUUCTKA NPUPOAHBLIX BOA C  WCMOMb30BaHUMEM O30HMPOBAHMS.
3apybexHbii onblT 1 uccnegosanms HNWM KBOB nokasbiBaloT, YTO O30H aKTUBU3WPYET XU3HeAeAaATenbHOCTb
MWKPOOPraHM3MoB Ha unbTpax C akTMBHBLIM yrieM, B pesynbraTte Yero nosbiwaeTcs 3deKTMBHOCTb O4YUCTKM
BOOAbl ~ OT  OpraHWYecKMx  3arps3HEeHUn M 3HAYUTENbHO  yBENMYMBAETCH  MPOAOIIKUTENbHOCTb
MeXpeakTUBaLMOHHOIo nepuoga paboTbl aKTUBHOIO YIMs;

npoBegeHve paboT Mo ONpPeaEneHnio COBMECTHOTO MPUMEHEHUst 030Ha ¢ YP-06nyyeHnem, Tak Ha3blBaeMOro
MeToAa «KaTanmuTUYecKoro OKUCNEHUsI», sBnsioLlerocs 6onee adEKTUBHLIM, YEM Pa3fAeNbHOE MUCMONb30BaHNeE
3TWX NPOLIECCOB, C YCTaHOBNEHNEM 3((EKTUBHOCTM 1 PACYETHO-KOHCTPYKTUBHbLIX NapamMeTpoB. ATOT METOA, Kak
M3BECTHO M3 3apybeXkHON NpaKTWKW, NO3BONSIET yAANATb U3 BOAbl TPYAHOOKUCTISIEMblE 3arpsi3HEHWs1 (Takue, Kak
LMaHMabl) 1 BbICOKOMOSIEKYIISIPHbIE OpPraHNYeCKUe COeAMHEHUS!, B YACTHOCTW, OpraHUYeckue Kpacutenu;

onpeaeneHne yCJ'IOBVIVI 06pa3OBaHVIF| NoBOYHLIX NPOAYKTOB XnopupoBaHUA U O30HUPOBaHUA BOAbI, paspaGOTKa
Mep No YMEeHbLUEHUID UX KOHUEeHTpauunn B NUTLEBOW BOAE;

yCOBEpLUEHCTBOBaHNE CUCTEMbI CMELLUEeHWsi O30HOBO3AYLUHONW cMmecu ¢ obpabaTbiBaemMow BOOOW U cO3gaHue
HOBbIX Bonee a(PPeKTMBHbBIX annapaToB U YCTAHOBOK,;

co3faHune Ha 6ase manbix BOOOOYMCTHbBIX YCTaHOBOK Tuna «CTpysa» n «Bnara» npoussogutensHocTblo oT 100 go
10000 m /cyT, BbinyckaemblX MNPOMBbILLNIEHHOCTbIO Poccun, GNokKoB [OOYMCTKM C MCMOMb30BaHMEM O30HaA WU
aKTUBHOIO YIMA AN CryYaeB O4YMCTKM BOAbl CUMbHO3arpsi3HEHHbIX BOLOMCTOYHUKOB.

YKasaHHble 3agadun SBNSAKTCSA B KAKOW-TO MEpe OCHOBOMonarawwmmMm MOMEHTaMW, UMEILWUMN BaKHOE
3Ha4YeHne Ha nportekaHune npoueccoB O4YUCTKM BOAbl MeTo4aMWU O30HUPpOBaHUA U COp6LI,I/II/I N B KOHEYHOM utore
ana  nonyvyeHud KayeCTBEHHOM nNUTbEBOW BoAbl. [0NA BbINOMHEHUS 3TUX pa60T Tpe6yr0Tc;1 OlogKeTHbIE
aACCUrHoOBaHUA.

W, HakoHeL,, MOCKOMbKY LUMPOKOrO BHEAPEHUS O30H [0 HACTOSILLEro BPEMEHW He MOonyyurn, TO akTyanbHOW
ABnseTcs oTpaboTka B MPOM3BOACTBEHHbLIX YCMOBUSIX OOMOMHUTENBHBIX TEXHOMOMMYECKUX CXEM MPUMEHEHUS
030Ha MpU OYUCTKE BOAbl B PasfMYHbLIX PErvoHax Ha cTaHuusix fbol npousBoamTensHocTu. Kpome Toro, B
Poccun oTcyTCTBYET OMbIT MPUMEHEHUST Ha KOMMYHanbHbIX BOAOMPOBOA4AX COPOLMOHHOM OYUCTKM BOAbl B
COOPYXXEHUWSIX TPETbEW CTYMEHMW, a Takke OMbIT JKCMiyaTauuv y3rnoB peakTMBaLMM akTUMBHbIX yrrieil. Bece ato
Takke TpebyeT NpoBepKM B peasibHbIX YCIIOBUSX HEMOCPEACTBEHHO Ha paccMaTpuBaeMoM OBbekTe 1 SBMsieTcs
OfHOW M3 BaHEWLMX 3ajad, koTopasi CTOMT nepeq crneuuanuctamu «BogokaHanoB», MPOEKTHbIX U HAay4HO-
nccrnenoBaTenbCkMX UHCTUTYTOB OTPacny BO4ONPOBOAHO-KAHANM3ALMOHHOIO X03ANCTBa.
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