MCNOJIb3OBAHUE Y/IbTPA3BYKOBbIX MPUBEOPOB OBE33APAXXMBAHNA N OYUCTKU
«¥Y30» B TEXHOJIOTMAX BOAONOArOTOBKM U BOAOOYUCTKN.

«KOMNJIEKCHOE OBE33APAXXMUBAHUE BOAbl — Y/IbTPA3BYK+Y/IbTPA®UOJIET»

TpyZ4HO HaTK XOTA 6bl O4HO HaMpaB/IeHWE XU3HeAeATEIbHOCTM YeloBeKa rae He Tpebyertca Boaa.

MuTbesas BoAa, BoAa 414 NOAMBA arpoNpPOMbILLZIEHHbIX KYAbTyp, TEXHWYECKas BOAa, BOAa AJ/1A NPOM3BOACTBA MULLEBbIX MPOAYKTOB, BOAa B 6acceiiHax M npyaax, AaHHbI CMMCOK MOXKHO MPOAO/IKaTb A0
6eCcKoOHEeYHOCTH.

OT KayecTBa M KONMYEeCTBa BOAHbIX PECYpPCOB 3aBUCUT 340p0OBbe Ntoaein U 61arococTonHue Lenblx CTpaH.

B ycnoeuax coBpeMeHHOro MMPOYCTPOMCTBA, FAe KONMYECTBO OTXOA0B PACTET C KaXAblM AHEM, r4e YeN0BEK BbIHYXAEH COCYLL,eCTBOBATb B HEMOCPEACTBEHHOM COMPUKOCHOBEHUMN C MUPOM BPEAOHOCHbIX
6aKTepUit M NPoUMX NpocTenwnx 6MO06BEKTOB, BOMPOCHI KA4eCTBa NPOLECCOB BOAOMNOArOTOBKM U BOAOOUYMCTKM Haxo4AaTCA Ha MepBOM MecTe.

MNTaK, KaKkne Xe Ha CerogHALIHUM AeHb TEXHONOTMU U MeTobl 06e33aparkMBaHNA BOAbI B MPOMbILLIEHHbIX MacluTabax Yyalle BCero Ucnosb3yrrca?

1.

2.

XuMmuueckuii metog — NpMMeEHEHME Pa3IMYHbIX PeareHToB TaKUX KaK AMOKCUA X10pa, TMNOXN0PUT HATPpUSA,
nepeKkncb BOA40POAA, O30H U 4p.
Xumnyecknin metog ob6e3saparkMBaHMaA BOAbl 40 CUX NOP UCMOb3yeTca B 60/bLIMHCTBE C/yYaes.
Ho paHHbI MeTog, He 6e3onaceH A5 340PO0BbA YEN0BEKA M OKPY»KAlOLLeN cpeAbl, TaK KaK OH NoApasyMeBaeT Hamume B BoAe NOHOYHbIX NPOAYKTOB M ONACHbIX COEANHEHWU, NOCae NPUMEHEHUA
XMMWYECKNX PeareHTos.
®duUsnyecKknit metoa — BO34eNCTBUA HA MUKPOBUONOTMIO PA3NIUYHBIMKU GU3NYECKMMUM cnocobamm 6e3 NpUMeHEHUA XMMUYECKMX peareHToB. K Taknm cnocobam oTHocATCA: TepmoobpaboTKa, MoHM3aLums,
3/1eKTPO-MarHnTHaa obpaboTka, YO-cTrepnnnsaums, ynbTpasByKoBOe BO3AENCTBUE U Ap.

Ectb 1 gpyrue cnocobbl 06633apa)+(MBaHVIﬂ BOAbl, KOTOPbIE U3XKNUN cebs HO BCe-TaKkM YacTUYHO NUCNONb3YHOTCA U ceﬁqac, nmbo mx Sd)d)eKTMBHOCTb elle NOJIHOCTbIO He AO0Ka3aHa.

MHorue n3 pusnmyeckmx metToaos obe3saparkMBaHuna BOAbl, 40 CUX NOP, HE BHEAPEHbI HA YPOBHE NPOMBbILINEHHbIX MaclITaboB, TaK Kak ABAAIOTCA 40 KOHLA He U3yYeHHbIMU U 0P OrocToAWMMM B
npMMeHeHUU. Tem He MeHee MHTePEeC K TaKUM TEXHOIOTMAM COXPaHAETCA B CBA3M C TeMm, YTO GpU3MYECKMii meToa 06e33aparkMBaHna BOAbl He CNoco bcTByeT 06pa3oBaHMIO B BOAE ONACHbIX XMMUYECKUX
COeAMHEHUI 1 BOAA NPY 3TOM He TepPAET CBOMX NOJIe3HbIX U BKYCOBbIX KayecTs.

PaccmoTpum aBa dpusmyecknx cnocoba obessaparkMBaHUA BOAbI, KOTOPbIE Ha CErOAHALHNIA AEHb ABAAOTCA CaMbiMM NPOBEPEHHBIMU U HaZEeXHbIMU. TaK }Ke PacCMOTPUM BO3MOMXKHOCTb UX
COBMELLEHNA B €4MHYI0 CUCTEMY 06e33aparkMBaHMA BoAbl 1H0OOro KayecTsa u aaa Aobbix Lenen.

Y®-crepunumsaums.

YnbTpadumonetroBas 06paboTKa Bogbl — Camblii NONYAAPHbLIV cNocob ob6e33aparkmMBaHUsA, NOJYYUBLLMIA fOBEPUE BO BCEX 061aCTAX KU3HEAEATENbHOCTN YEN0BEKa.

3¢ddeKTUBHOCTb BO3AENCTBUA YAbTPadMOoNeTa Ha MUKPOOMONOTMIO 3aKTHOYAETCA B €r0 MOLLLHOM 3/1EKTPOMArHMTHOM 061y4eHMM NPOCTENLNX BMONOTMYECKNX OOBEKTOB C NOCAeAyoLLEeNn X rmbenbto.
Ha cerofHAWHWI AeHb, HA MMPOBOM PbIHKE NPeACTaBAEHA WNPOYaNLIan MHeNKa yabTpadrMoneToBbiX CTEPUIM3ATOPOB ANA BOAbI OT NPOCTeNWnX Npnbopos, A0 060pyA0BaHUA NPEMUYM Kaacca.
OHM MMetoT PasHyt MOLLHOCTb M3/Iy4eHUs, Pa3Hble KOHCTPYKLUKU U HAaNpaBAeHHOCTb — 418 NUTbeBOMN BoAbl, AnA 6acceliHoB, AN CTOKOB U T.A4.

He ceKperT, 4To NpPaKTUYECKM B KaXKA0W cMCTEME BOAOMOATOTOBKM MCNOb3yeTcs YP-cTepuansaTop n 06yc0BAEHO 3TO, KaK Y»Ke rOBOPUIOCH BbILLE, «A0BEpUEM» K JaHHOMY 060pYyL0BaHUIO.

Ho aaske y Takoro nposepeHHoro u apdeKTMBHOro 060pyL0BaHNA €CTb CBOM HELOCTATKM:

YyecmeumenoHOCMb K NPO3pa4yHOCMU 800bl — TaK KakK UCTOYHUKOM ybTpaduonetoBoro nsnyyeHus agnsetca Yo-namna, apdeKTMBHOCTb 06€33aparkMBaHNA YMeHbLUAeTcAa Npu 06paboTke MyTHOM
BOAbl. ECM KMAKOCTb MMEET HYNEBYIO BUAMMOCTb, TO 3DdEKT 06paboTKM CBOAMUTLCA K HYAIO.

YyecmeumenbHOCMb K CKOPOCMU MOMoKa 8006l — 60NbLUNMHCTBO YD-CTepMAn3aToOpOB BbINOHEHbI B BUAE NPOTOYHOM KONbbI Yepes KOTOPYHO NPOXOAMT BoZa B cucTeme Tpybonposoaa. B
TPAAMLMOHHBIX TeXHONOrMAX YP-06nyueHuns yeuneHve adpdekta MmoxeT bbiTb LOCTUTHYTO TO/IbKO B OAHOM CAyyae - Npy A/ INTEIbHOM BO3eMCTBUMN M OYEHb HU3KOM COZepPKaHMM B BOAE CMOPOBBIX U
NPOCTENLLINX OPraHM3MOB, NPUYEM, ITOT METOA 06€33aParKUBAHNA HE YHUUTONKAET NieceHb. Bo MHOMMX CyyYasx CKOPOCTb NOTOKa BOAbl B Tpy6onpoBoae oveHb 60/1bLuasn 1 3TOT GaKTop He No3BosAeT
obe33apasnTb BoAy Npu ee ogHOM npoxoae Yepes YP-ctepunnsatop. MoaTomy, Ha MHOTMX NPEANPUATUAX NPOMBbILLIEHHOCTH, Ce/IbCKOTO X03AUCTBA, BOAHOMO X035AMCTBA CTABAT OT HECKO/IbKUX Y-
CTEPMAN3ATOPOB A0 AecATKA. O6bIYHO UX YCTaHaBAMBAIOT NOCAeL0BaATE/IbHO, APYT 33 APYrom, YTO Bbl NPOX0Z BOAbI Yepes 3Tan obe3sapaknaHus

MOXHO 6bIN0 YANNHUTD U NOBbLICUTL KAYECTBO AAHHOTO 3Tana. 3a CYeT 3TOro NoBbILWAeTCA cebecToMMOoCTb NPOLLECCOB BOAOMNOAMOTOBKM U BOAOOUUCTKM.

OzpaHuyeHHblIl paboyuli pecypc YP-aamnel — Kak 1y 06bIYHON NaMMNOYKM, KOTopas obecneynBaeT ocBelleHme B nomelleHnn, y Yd-namnbl Toxe ectb pabounii pecypc (ot 5000 ao 9000 yacos maum
6onee), Nocae KOToporo HeobxoaAnmo ee 3ameHuTb. C KaxKabiM Yacom paboTbl YO-namnbl ee 3pPeKTUBHOCTb YMEHbLIAETCA U B UTOTe CBOAMUTLCA K HY/IO.

Heobxodumocme yacmozo ob6cayxcueaHus — Tak Kak Yd-namna He MOKET CONPUKacaTbCa Ha MPAMYIO C BOAOM, B KOHCTPYKLMK Atoboro Yd-ctepuansaTopa npeaycMoTpeHa crneumanbHan Konba/Kowyx
B KOTOpOM pasmeluaerca YP-namna. Matepuan Konbbl cTekno. Tak Kak yabTpaduoneT UyBCTBUTENEH K NPO3PAYHOCTU TO HEOHXOAMMO NOCTOAHHO NPOBEPATH U OYULLATL 3aLLMTHYIO KONby OT
BO3MOHbIX HaneToB, boobpacTaHnin M obpacTaHMit KpUCTannamm, KOTopble YMeHbLLIAT 3GHEKTUBHOCTb 06/1y4eHNA, B CNEACTBUN HYEro NPUXOAMUTCA OCTaHaBAMBaTb paboTy obopyaoBaHMA 1
NPOBOAUTbL OYMCTKY C MOMOLLLbIO XMMUYECKUX U GUNYECKUX METOA0B.

Oz2paHu4yeHus No npumeHeHuro — ynoTpaduronet HeapdPpeKTUBEH B BOAAX KOTOPbIE COAEPKAT 60/bLIOE KOMYECTBO MUHEPA/IbHLIX COEN MAKN UHbIX B3BELLUEHHbIX YacTuL,. Takaa Boga nornowaet Y-
nsnyyeHue. Tak e, eciv pasmep B3BELLEHHbIX YacTuL, npesbiwaeT 50 MKM To adpPpeKTUBHOCTb 06e33apaXkMBaHMA CYLLECTBEHHO YMeHbLUaeTcA.
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Obe33a pPa*XnBaHue ynbTpPa3ByKoOMm.

06 3¢pHeKTMBHOCTU YNbTPa3BYKOBOIo 06e33aparkMBaHmna Nt06bIX BOAHbIX PacTBOPOB U3BECTHO AABHO.

Tem He MeHee aKTUBHAA NONyNAPU3aLMA 4AaHHOTO METOZa Havyanachb TO/IbKO B Moc/ieaHee gecatTunetune.

MonesHble CBOMCTBA YNIbTPA3BYKa A0 CUX NMOP MNOJHOCTbIO HE PACKPbITbl. 3TO FOBOPUT O TOM, YTO Y JAHHOFO METOAa HeorpaHMYEHHbIe CKPbITblE BO3MOMXKHOCTU, KOTOPbIE NO3TanHoO BHEAPAIOTCA BO BCE

cdepbl AeATENBHOCTY COBPEMEHHOTO MUPA U MOKET B BanKalillee BpeMs 3TO NOCAYKUT NONHOMY U3MEHEHUIO HALWIEro NOHMMaHUA O MPUBBIYHLIX, Y¥Ke CYLLECTBYHOLMX TEXHONOTUAX.

HepocTaTku ynbTpasBykoBoro o6opyaoBaHuUs.

HepocTaTku ynbTpasByKa HEBO3MOXKHO ONpeae/iuTb 04HO3HAYHO. AprymeHTUPYeTCa 3T TeM, YTO 3PpPEKTUBHbIN A4MAaNa3oH yAbTPa3BYKOBbIX BOJH nmeeT pa3bpoc ot 20 go 100 klu. OnpeaeneHHble

HeL0CTAaTKMN YNbTPa3BYKOBOIO BO3AENCTBUA MOXKHO ONpese/InTb TOIbKO Ha OCHOBAaHWM MMELLEroca B Ha/IMYMKN YNbTPa3BYKOBOro Npnbopa, COOTBETCTBEHHO OMUPANACh HA €ro TEXHUYECKue

XapaKTEPUCTUKM U Ha pe3ynbTaTbl ero paboTbl B TOM UM MHOM TEXHOIOTMYECKOM npoLiecce.

K coxaneHwuto, Ha pbiHKe P®, ocoboro BbIbopa cpeam yabTPasByKoBbIX 0be33apakunsaeTtenelt BoApbl HeT.

B 0CHOBHOM 3TO 60/1bLLME NPOMbILLIEHHbIE YCTAHOBKM OTEYECTBEHHOMO NPOM3BOACTBA, NOTpebastowme oveHb 60/bloe KONNYECTBO IIEKTPOIHEPTUN U AENAt0T UX TONbKO Nog, 3aKas. K Tomy xe

M3/ly4aTeIn oTe4eCcTBEHHbIX NPUBOPOB MMEIOT OTPAHNYEHHbIN Pecypc M3-3a PaspyLLUMTE/IbHOTO BO3AENCTBUA HA HUX Y/IbTPA3BYKOBOW KaBUTaUMK M B NocneacTsun TpebytoT anbo 3ameHbl, ainbo

KanuTaNbHOro peMoHTa.

Ho HecMoTp#A Ha 3TO, yNIbTPA3BYK UCMO/Ib3YIOT U €ro NoJsie3Hble CBOMCTBA O4EHb BOCTPEOOBaHbI.

B 4acTHOCTW, HA MHOTMX BOAOOYMUCTHBIX CTaHLMAX UCNONb3YeTcA oTeyecTBeHHOe obopyaoBaHue «CBAPOIM». [laHHbIN KOMNAeKC coBMelLaeT B cebe MoLHOe yabTpaduonetosoe o0baydyeHue un

YNbTPA3BYK U UMEET OFPOMHOE NPENMYLLECTBO Nepes, 0CTa/lbHbIMU TEXHONIOTUAMM, OCOBEHHO B KauecTse 06e33apaknBaHNsA NUTbEBOW BOAbI U CTOKOB.

KaK utor, no Bblle ONMcaHHOMY MOXHO CKa3aTb YTO YNbTPa3BYK B 06e33apakmnsaHnumn Boabl 3GGeKTUBEH, HO MPU STOM AOCTATOYHO 3aTPaTeH.

HO..! He ToponuTechb ¢ BbiIBoAamK. MpoMblIwieHHble yAbTpa3ByKoBble Npubopbl «Y30» - 4OCTYNHO, 3KOHOMUYHO, 3ddEKTUBHO!

MpenmyLiecTBa ynbTpa3ByKOBOro o60pyaoBaHus.

MpenmyLLLecTB Y yNbTPa3ByKa, N0 OTHOLLEHUIO K TOMY e camomy YNbTpadroneTy o4eHb MHOTO.

1) Omcymcmeue 3a8ucumocmu om nNPo3pPavyHOCMuU U Ka4ecmeeHH020 cocmasd 800bl — [aXKe NMPW NOJIHOM Hy/IeBOW NPO3PaYHOCTU BOAb! MW KUAKOCTU, HE3aBUCUMO OT €€ XMMMUYECKOTO COCTaBa,
YNbTPA3BYK YHUUTOKAET MUKPOOPraHM3Mbl. CBA3aHO 3TO C ABNEHMEM Y/IbTPA3BYKOBOW KaBUTaLMM.

2) HeorpaHuueHHbIN pecypc paboTbl — ec/iv NPOU3BOAUTENb YIbTPA3BYKOBbLIX NPUOOPOB MCNOb3YET NPaBU/IbHbIE MAaTepPUanbl 414 NPOU3BOACTBA M3/lydaTenel, 3aKN1ablBaeT masble notpebasemble
Mol HocTH (80 100BT), a TakMe NPOM3BOAUTENN €CTb, TO Y/IbTPA3BYKOBbIE NPUBOPbLI B COCTOAHMM PaboTaTb B 6ECNPEPLIBHOM PEXMME MHOTUE FroAbl, PeLlas COMXHble 33434 No
06e33apaxknBaHNIO BOAbI.

3) He3aBUCMMOCTb OT yaaneHHOCTU 6M006bEKTa — eCc/i NOMECTUTL B CTaTUUHYIO BoAy (B 6acceiH, B 60/1bLION pe3epByap naM npoyee) yabTpapuoneToByto amny B OTKPLITOM BUAE (TONbKO B
Konbe), To nponsonaet apdeKT yHUUTOXKEHUA MUKpobuonornn. Ho atoT adpdeKT byaeTt ToNbKo B6M3KN OT YD-namnbl. Yem ganblie Haxogatca oT YP-namnbl O4HOKNETOUHbIE, TEM MEHbLUE
BEPOATHOCTM YTO OHU NOTUBHYT.

YNbTPa3BYK e MOMKET YHUUTOXKUTb OAHOK/IETOUYHbIE MUKPOOPraHWU3Mbl HE 3aBUCUMO OT PACCTOSHUIA.
370 daKT 0byCcNOBNEH CBOMCTBaMM YbTPA3BYKa M €ro BO3MOMKHOCTAMM B YNPYTUX CPeAax, K KOMM M OTHOCUTLCA Nt060oW BOAHBIV pacTBOP UM NPOCTO BOAA.

MNTaK, paccmoTpes ABa cambix 3GDEKTUBHbBIX M He30onacHbIX BapMaHTa No obopyaoBaHuto o6e33aparkMBaHMA BOAbl, KOTOPOE He CMOCOBCTBYIOT M3MEHEHMIO BKYCOBbIX KQUECTB M HAKOMNEHUIO BO3MOXHbIX
BPeLHbIX XMMNYECKUX COEANHEHW, OLLEHUB UX AOCTOMHCTBA M HEA0CTAaTKM, MOXKHO CMENI0 CKa3aTb, YTO O4HOBPEeMeHHOe COBMeLLeHMe yAbTPa3ByKa U yabTpadmroneta B npoueccax obe3saparkMBaHna BoApl
rapaHtTMpoBaHHo gaeT 100% KayecTBEHHbIN pe3y/bTar.

COBMELLEHUE YNIbTPA3BYKOBbIX MPUBOPOB C Y®-CTEPU/TIUSATOPAMM.

Mouyemy e Takoe coyeTaHWe rapaHTMPOBaHO AAET OTANYHbINA pe3yabTaT?

CoBmellleHME pa3anyHbIX MeToA0B o6e33aparkuBaHUA HEOBXOAMMO B CyYasnX, eCNU OANH U3 METOA0B He 06/1aaeT He06X0AMMbIMM CBOMCTBAaMM UM €CIM COBMECTHOE UCNOb30BaHMe obecneynsaeT
MHOTrOKpaTHOe ycuneHune adpdekTa n Takum 06pa3om NO3BONAET YCKOPUTbL NpoLLecchl 06e33apakmBaHua.

T.e., coyeTaHMe HECKOIbKUX METOA0B UM TeXHOoruiM 06e33apaxkmnsaHnsa BoAbl 04HOBPEMEHHO ABAETCA TEXHUYECKON HEOBXOANMMOCTbIO, TaK Kak HM OAMH U3 CYLLECTBYIOLLMX METOAOB Ha CEroAHALIHWUIA AeHb
He ABNAETCA NaHaueei B NpoLeccax BOAONOAMOTOBKM M BOAOOUMCTKU. MpaBuabHbIN noabop 060pyaoBaHMA, €ro coYeTaHne ¢ 4pYrMMU MeTo4aMu ABAAETCA rapaHTMel ycnexa B pelleHnax no 04YMCTKe BoAbl.

Paccmompum mexaHu3msl coemewjeHua YP-cmepuausamopad ¢ YaempaseyKoebimu npubopamu u npeumyujecmed 0aHHO20 coemeweHUs e cucmeme
obe33apaxcueaHus eodbil.
1) ﬂ,aHHOE coYyeTaHune ycnewHo UCnoab3yeTca B MPOMbIWNIEHHbIX macwTabax 1 B cuctemax nHOnBnaAyanbHoOro O6e33apa)+(l/lBaHMFl BOApbl, ABNIAACL CaMbiM 6630I'IaCHbIM, ONTUMaAJ/IbHbIM a/IbTEPHATUBHbLIM
BAaPUAHTOM MO OTHOLWEHUIO K 06blYHO npuMmeHAEeMbIM METO4aM XUMUYECKOM 06p360TKl/I, O30HMPOBaAHUIO NN OGpaGOTKM TONIbKO OAHUM yﬂpra(bl/IOI'leTOM.
2)  3ddeKTMBHOCTb AaHHOTO COBMELLEHUA B 06e33apaxknBaHMM 0BBACHAETCA Tem, YTO B Komnekce ¢ YP-061ydeHnem, BO34eNCTBME YAbTPa3ByKa Bbi3blBaeT ApobieHne 6aKTepUanbHbIX KNAacTepos Ha
b6onee mesikmue 3/1eMeHTbl, MPU 3TOM NPOUCXOAMUT PaspyLLleHne MUKPOOPraHM3MOB U Npeobpa3oBaHne opraHMyeckmx $as, a HenpepbiBHOE BUPYIULMAHOE BO3AENCTBME YAbTPAdUONETOBOIO
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M3yYeHus, Nocae BO3AENCTBUA YIbTPa3BYKa, IMLLAET MUKPOOPraHM3Mbl CIOCOBHOCTU K BOCMPOMU3BOACTBY. T.€. Noc/ie y/bTpa3ByKOBOro BO3AENCTBMSA, yabTpaduroneT rapaHTMposaHo Ha 100%
CMPaBAAETCA C YHUUTOKEHMEM MATOreHHbIX MUKPOOPraHM3MOB, HaXOAALLMXCA B BOAE.

3) YnbTpasByKoBoe Bo3aeicTue U YD-061yyeHMe, B NpeaaraeMom COYeTaHNM, OCYLLLECTBAAIOTCA OAHOBPEMEHHO. YNbTpa3ByKoBble KonebaHus, BO34eNCTBYA HA BOAHYIO Cpey, Bbi3biBaAlOT
COOTBETCTBYIOLLME KoNnebaHnsa BHYTPeHHUX NnoBepxHocTel YP-cTepunmnsartopa 1 Tpybonposoaa, YTo npegoTepalwaeT buoobpactaHue U ocefaHue conell Ha BHYTPEHHUX NOBepPXHOCTAX Tpybonposoaa,
3aLWMTHbIX TPY6Kax yabTpadroNeToBbIX 1aMn 1 BHYTPEeHHE YacTu Kopnyca Y®-ctepununsatopos. Takum o6pasom, He TpebyeTcsa ocTaHaBMBaTb 060pyA0BaHME 418 YUCTKM, YTO NO3BOSAET
noAAepKMBaTb NOCTOAHHbIN YyPOBeHb 06e33apakuBaHnsa BOAbl B Te4eHME BCEro CPOKa CyK6bl namn.

Mcnonb3oBaHWe TeXHOIOMMKN «YNbTPa3ByK + YabTpadpuonet» ana obeszaparknBaHnA NUTbEBOMN BOAbI, TEXHUYECKOM BOAbI!, BOAbI AN NOANBA pacTeHUd, 060POTHOM BOAbI, CTOYHbIX BOA, B CPaBHEHUN C
TPAANLMOHHBIMM TEXHOIOTMAMM, MO3BOAAET OTKA3aTbCA OT MPUMEHEHUA UM CYLLLECTBEHHO YMEHbLIWUTL MCMOb30BaHNE XUMNYECKMX CPEACTB Ae3UHPEKL MM,

CoueTaHue «YNbTpasByK + YabTpaduoner» ans 6acceMHoB No3BoAsET M3beKaTb «LBETEHUA» BOAbI, CHU3UTb KOHLEHTPALMIO X/I0pa B BoAe, HebnaronpuATHOro ANA AblXxaTe/bHbIX NYTEN U KOXW YenoBeKa, a B
bacceitHax ¢ *KeCTKOM BOA0M NO3BONAET CyLECTBEHHO CHU3UTb KOHLLEHTPALMIO aKTUBHOTO X/10Pa, YMEHbLUUTb pacxos GpJIOKYNAHTOB M KOaryiaHToB B 2-3 pa3a, obecneyrBasn BbICOKOE KauecTBO BOAb! M YUCTOTY
CTEHOK H6acceiHOB OT 6aKTepPUanbHbIX M UHbIX HANETOB.

B »MBbIX BOAOEMAX — B MPYAaX C pbi6OM U pacTeHUAMM AaHHOE CoYeTaHWe NMO3BOIUT NOHOCTLIO YATU OT MPUMEHEHUA XMMUU M 06ecneymT Npu 3TOM NPO3PaYHOCTb U YUCTOTY BOAbI, OTCYTCTBME BOAOPOCAEN U
BPELOHOCHbIX BaKTepuit.

Bnarogapa cBoelt 3KOHOMUYHOCTU U 3PPEKTUBHOCTU TEXHONOTMA «YNbTPA3BYK + YbTpaduoneT» npuobpeTaeT Bce 60bLUYI0 NONYAAPHOCTb MO OTHOLIEHUIO K APYTMM METO4aM U TEXHO/IOTUAM.
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NpeaoTepaerne 0E5pasoBaHuA HANETOR HA NOBEPXHOCTH

NpegoTepawerme 06pazoEaHWA HANETOB C BHYTPEHHER HACTH
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