MwunpoBas NoTpebHOCTb B BOAE HAa CEroOAHSALWHNN OeHb NpeBbIWaeT MoJIOBUHY
CpenHeroooBOro CToka Bcex pek 3eMnun. HexsaTKy BoAbl UCMbITbiBaeT bonee 2,5
MApPA4. NIOLEN Ha NJIaHeTe, U O4EeBUOHO, 4TO C POCTOM HacesieHns, pa3BUTMEM ropoaos
N Npon3BoaAcCTB gehununt byaeT ToNbKO yBeANYMBaATbLCA. POCCnA NMPUHAANEXNT K
4yncny rocygapcTts, Hanbonee obecneyeHHbIX BOAHLIMU pecypcaMu, obnagaeT novTu
YeTBEepPTbiO MUPOBLIX 3aMacoB AOCTYMHOW NpecHon Boabl 1 nmeeT 6onee 30 ThiC.
BoAoOXpaHunu, obwmm o6 vémom 6onee 800 kyb. kM. ExxeronHo nopsaka 10%
MWUPOBOIro pe4yHOro CToka popMmpyeTCcsd MMEHHO Ha TepputTopun Poccnnckon
depnepauunn. B ycnosusax obocTpsaoLwerocs BogHoro gecdpunuymnta Poccnsa ¢ ee BOOHbIMU
3anacaMm MOXKEeT U A0JIXKHA CTaTb He ToJIbKo obpa3uoM BepeXXHOro Ncrnosib30BaHuUS
BOOHbIX peCypCoB, HO U MUPOBbLIM TNAEPOM B chepe BOAOOYHNCTKN N MOCTABOK
nnTbesown Boabl [1]. Ha cerogHAaWwHMI oeHb B Poccnm peanunsyeTcsa enepasbHas
LeneBas rnporpamMmma «4ucrtas Boga», B paMKax KOTOpPOW NpenycMoTpeH KOMIJIeKC
OpraHn3aLMoOHHbIX MEPONPUATU NO rapaHTUPOBAHHOMY obecrnevyeHnto YNCToM
NMNTbEBOW BOAOW HaceneHusa n o6beKToB coLManbHON NMHPPaCcTPYKTypbl PaboTa Han
peannsaumen OLUIM «4Yuctasa soga» npegnonaraeT akTUBHYIO NOOO0EPXKKY Ha
pervoHasnbHoM ypoBHe. Ha peanunsauunio ®UIM «4Ynctaa soga» nnaHupyeTcs
BblaeneHne 9 mapa. pybnen epgepanbHbix 6I04XKETHbIX CpencTs 1 9 mapa. pybnen ms
pernoHanbHbIX 6ogxeToB B nepuoa 2011-2013 rogos. M3 BHEBOAXKETHbIX
NCTOYHMKOB MNJIaHMPYeTCH NpuBaedb B Nepmnog peasansauynm nporpammsl 313,8 mapa.
pybnen. [2]. OaHako npobnema obecnevyeHna HaceneHns n NpeagnpuaTmnin
3KOJIOFMYECKM YNCTOW BOLON HE MOXET ObITb pelleHa ToJIbKO MepamMu
OpraHM3auUmMoHHOro xapaktepa. Heobxoanma KoMnaekCcHas MogepHM3aummn
obopynoBaHNs BOOOOYNCTKN U BOOOMOArOTOBKN. DTO BbI3BaHO HE TOJIbKO
HeobXxoaAMMOCTbIO peannsaumm NporpaMmmbel «4ncTas Boga», Ho U TEM, 4YTO B
HacTosLlee BpeMs cogep>xaHne BpeaHbIX 419 340PO0BbA No4en BewecTB B OTKPbIThbIX
BOAOEeMax, CNy>Kawmx OCHOBHbIM UCTOYHUKOM MUTbEBON BOAbI, B A€CATKUN pas3
npesbilWaeT JONYyCTUMble HOPMbI. 10 C/IOXKMBLUENCS B HAaLLEN CTpaHe cuctemMe
BOOOCHabXeHNa NnpeanpuaTmMim NpoMbILLIEHHOCTN Bog03abop B OCHOBHOM
OCYLLLeCTB/IAETCA U3 OTKPbITbIX BOLOEMOB (PeK 1N BOAOXPAaHW/INLLL) C nocseaytoulen
MWHUMaJIbHOW O4YUCTKON BOAbl OT XXUOKUX N TBEPAbIX B3BECeN (0CBeT/IeHne) n
XJIOPUPOBAHUIO C LeNbo nogasseHns 60n1e3HeTBOPHbLIX MUKPOOOB, Bbi3biBAOLLNX
KULeYHble n gpyrmne anngemmyeckmne 3abonesaHns [3]. O4ncTka Boabl OT MOHOB
TAXKEesIbIX MeTaNI/I0B, PaAUOHYKINAO0B, OPraHNYeCKMX N HEOPraHMYeCKUX CoeaANHEHNIN
OTCYTCTBYET MO NMPUYnNHe ee 4pe3BblHaMHO BbICOKON CTOMMOCTM B CBA3U C OFPOMHbIMU
obvemamm notpebnsemon sBoabl. No3TOMy cerofHsa Boga, NOCTyNatoLas v3
BOOOMNPOBOAHOW CETU, NPUHLMMNANIBHO HE NpUrogHa An4 ee ynotpebneHnsa B
nuuwesbix Lenax. OgHako, HeCMoTps Ha 3TO, 60NbLWINHCTBO NULEBLIX NPeaNpPUATUI
NCNOb3YIOT BOAOMNPOBOAHYO BOAY 6e3 AOMO/IHNTENIbHON Ka4YeCTBEHHOW O4YUCTKMN.
NMpaKTMKa SKOHOMUYECKN Pa3BUTbIX CTPaH AOKa3asia NePCrneKTUBHOCTb AesIeHNS
notpebnsemon BoAbl ANS MULLEBbLIX N TEXHONOMMYECKMX Lenen. Takas npakTuka



3KOHOMMYECKN LenecoobpasHa, MOCKOJIbKY OCHOBHasA Macca BOAbl NCMOJIb3yeTCs ANA
TEeXHONIOrMYeckKnx uenemnm n He TpebyeT TwaTesIbHON KOMMNJIEKCHOW O4YUCTKMN.
Y4ynTbiBas CAOXKMUBLLYIOCSH CUTyauUWto, NpeacTaBaseTcsa HeobxoAMMbIM CO3aHne Ha
npegnpuaTUaX NMWEBOW NPOMbILLJIEHHOCTU, UCMOJIb3YIOWNMX BOOOMNPOBOAHYO BOAY
ONs NPon3BOACTBA NULWLEBbLIX NMPOAYKTOB, YCTAHOBOK KOMMJIEKCHOM OYNCTKN BOAObl OT
BpeAHbIX KOMMOHEHTOB, TAKUX KaK UOHbI TS>XXeJIbIX MeTa1J1I0B, paaAuoOHYKANAbI,
deHonbl n gp. PewunTb Nnpobnemy obecneyeHmna npeonpuaTUn NPOMbILLUIEHHOCTU U
HacesIeHNs 3KOJI0rNYeCKN YNCTOM BOLOW MOXKHO MyTeM CO3[4aHMA MPOMbILLIEHHbIX
YCTaHOBOK BbICOKOW € ANHUYHOWN MOLWHOCTU. [JononHUTEeNIbHasa O4NCTKa BOAbI C Liesblo
obecnevyeHuns NpeanpUATUN NULLEBON NMPOMBbILLJIEHHOCTM N HAaCeNIEHNSA SKOJIOMNYEeCKHN
YNCTON BOOOW MOXET ObITb OCyuwlecTBNeHa aacopbuMOHHbIM, MEMOPaAHHbLIM U
ANCTUNNAUNOHHBLIM cnocobamu [3]. g noBbILWEHNA MOTPEOUTENLCKNX Ka4eCTBO
BOAbl B annapaTypHoe opopMeHmne npouecca BOAONOArOTOBKN MOryT OblTb BHECEHDI
OOMoNHUTE IbHbIE yCcOBepLeHCTBOBaHMA [4, 5, 6,7]. AOCOpObUMOHHLIN CNOCOD 04YNCTKMK
BObl OCHOBaAH Ha NPUMEHEHUNN NMPUPOLAHBLIX NN CUHTETUYECKUX TBEPAbIX
ancopbeHToB. MOCKObKY aacopOUMOHHLIN CNOCOD 0YNCTKN BOAbl NCKAKYUTENBHO
CeNeKTUBHbIN, ero NpMMeHeHne o KOMMAeKCHON OYNCTKN OAHOBPEMEHHO KaK OT
MOHOB TS)KeJIbIX MEeTasII0B, TakK U OT BPeAHbIX 419 340PO0BbS NI0AEN OPraHNYeCKUX n
HeopraHM4YeCcKnUx CoOeAMHEHNIN He UMeeT NepCcrneKTUBbl NPaKTUYeCKON peannsauun,
TakK Kak 3To notpeboBasio Obl YCTAaHOBKWN KacKkaga O4YUCTHbIX annapaToB B KaXXAOM 13
KOTOPbIX OCYLLEeCcTBASAack Obl O4NCTKA TONIbKO OT OAHOM0 KOMMOHeHTa. Kpome Toro,
Cco34aHne BOAOOYNCTHbIX YCTAHOBOK BONbLWION eANHUYHOM MOLWHOCTK noTpebyeT
MCNOJIb30BaHMA KpynHorabapuTHbIX annapaToB A1 Co3a4aHNSa 60bLION NOBEPXHOCTH
KOHTaKTa pa3. MeMbpaHHbIN cnocob 04YNCTKM OCHOBaAH Ha UCMOJIb30BaHUN
CMHTEeTn4Yecknx meMbpaH, obnagaoLmMx CENEKTUBHON NPOMNYCKHOM CMOCOBHOCTbIO, 1
TaK e, Kak aacopbumoHHbIN cnocob, He MoXXeT obecneynTb KOMMAEKCHY0 O4YNUCTKY
BOAbl OT BpeAHbIX npumecen. O4HUM U3 OCHOBHbIX HEAOCTAaTKOB MeMbpaHHOro
MeTo4a OYUCTKWN ABAAETCA TO, 4TO 4S8 ero peanansaunm Heobxoamma ycTaHOBKA
00/bLWIOro KoaIM4ecTBa HACOCOB BbICOKOIro AaBNeHNS A1 co3gaHmsa 60bLIon
OBVOKYLLEN CUNbl Mpouecca. CnenyeT TakXXe MMeTb B BUAY, 4TO NPUCYTCTBME B BOAE
OpraHMYecknx coegmnHeHunn BedeT K pasbyxaHuto membpaH N USMEHEHMNIO UX
XapakTepucTtuk. Puc. 1 - Cxema gnctnnnsauMoHHOM ycTaHoBKK no nateHTy RU 60932
[8]: 1 - ncnaputens, 2 - nogorpesaTesb, 3 - KOHAEHCATOP ANCTUANAUNOHHBLIN cnocob
B OT/IN4ME OT NpenblayLmx cnocobos yHUBepcaneH, T.e. obecneymBaeT NMOJHYO
O4YUCTKY BOAbl OT OObLIX HENETYYUX U TPYLAHO NIeTYy4YUX NpuMecen, npmucyTCTBYOLNX
B MCXOOHOM BOAE, a TakXXe He TpebyeT HeNnpepbIBHOrO MOHUTOPUHIa KadyecTBa
rnosilydaemoro guctuangaTta. [Ana npomblWNeHHON peanm3aumnm UCTUNANALNOHHOIO
cnocoba MOXXHO NpuBiedb Ntobble BTOPUYHbIE UCTOYHUKIN Temnna, BKAYasa ra3oBble
BbIOPOCHI SHEPreTNnYeCcknx ycTaHoBOK. Ha puc. 1 npeactaB/sieHa cxeMma
ONCTUNNAUMOHHON yCTaHOBKM No naTeHTY RU 60932 [8]. YcTaHOBKaA COCTOUT U3
ncnapuTens, nogorpeBaTens n KoHaeHcaTopa. BeixogHon natpybok TpybHoOro



MPOCTPaHCTBa KOHAEeHCaTopa coeanHeH TpybonpoBoaoM C BXOAHbIM NaTpybKoMm
nogorpeBaTens, WTyLep BbiXoga NCXOOHON XNUOKOCTU U3 TPYOHOro NpoCcTpaHCTBa
nogorpesaTensa coeamHeH TpybonpoBoAoOM CO LUTYLLEPOM BXOAa UCXOLHOW XUAKOCTHN
BbIMAPHOro anmnapaTa, a WTyLuep BbIX04a ropsyero TeNJIOHOCUTENSA BbINAapPHOrro
annapaTa coeamHeH TpybonpoBoAOM CO LWUTYLLEPOM BXO4a ropsyero TernsioHoCUTeNs B
MeXXTpybHoe NpoCTpaHCTBO NogorpesaTens. Takad cxemMa ABUXKEHUSA NOTOKa
obecneymBaeT MakCMMasibHOe 3PpPEKTUBHOE NCMOJIb30BaAHME TEMJIOBON SHEPI N
rpewouwero napa B npouecce BoAoNoAroToBku. Puc. 2 - Cxema ANCTUANIALNOHHON
YCTaHOBKW C BOCXOASLEN NIEHKOW XXNAKOCTWU no naTteHTy RU 62 340 [9]: 1 -
NAEHOYHbIA NCnapuTesb, 2 - KOHAEHCATOP, 3 - UHXEKTOpP, 4 - pacnblINTENbHbIN
heaspaTtop, 5 - Hacoc CylecTByeT Tak e cxeMa AUCTUNNALNOHHON YCTaHOBKM,
npeacTtaBneHHas Ha puc. 2 [9]. NMpegnaraemMasa TexHoON0rMsa npouecca ANCTUAAALNn
COCTOUT M3 MJIEHOYHOr 0 ncrnapuTensa 1,KkoHgeHcaTopa 2, UHXeKTopa 3 COeAUHEHHOr 0
C pacnblIMTeNbHbIM Aea3paTopoM 4. NepekadmBaHne o4uLLaeMON BOAbI
ocyLecTBAseTCca HacocoM 5. OTanymne npeanaraeMom CXeMbl OT TPaONLMOHHbIX
YCTAHOBOK OUCTUNAALMM B TOM, 4TO BMECTO BaKyyM-HacocCa NCMOJIb3YyeTCs IXKEKTOP,
paboTatowmnm bnarogaps saHeprumn obpabaTbiBaeMon XUAKOCTU. [NaBHON
OT/INYNTESNIbHON 0CODEHHOCTLIO NpeasiaraeMon CXemMbl ABAAETCSH KOHCTPYKUMUS
NMJEHOYHOro ucnapuTens, KOTOPbIN BbIMOJIHEH B hOopMe BbINapHOro annapaTta C
rpetrowen Kamepom B HUWXKHeN 4acTun. Bce Tpybkn ncnapmtena nMerT OANHAKOBLIN
anameTp. TennoHocuTeslb, NOCTYNAWMA B rpetoLyo KaMmepy annaparTa,
obecrneymBaeT MHTEHCMBHOE BCKUMAHNE XUAKOCTU B HUXKHEN YacTu rperowmnx Tpybok
n obpa3oBaHMe LEHTPasIbHOIrO NAapoBOro NOTOKa U NepnPepnnHON NAEHKN XXNOKOCTN.
CoBMeCTHOe o HOHarnpaB/ieHHOEe BOCXoslee OBUXKEHNE MJIEHKN XUNOKOCTU
co3faeTcs B rpeowmnx Tpybax 3a cHeT KacaTeNbHOro HanNps>XeHUs Ha rpaHuue nap -
XXNOKOCTb. MapoXXMOKOCTHbLIN MOTOK MoAHUMaeTCcsA no Tpybkam ncnapmutens Beepx,
Mpu 3TOM NPOUCXOANT MHTEHCUBHOE «siePHOE KUMEHNE», XapaKTepusytoLleecs
BbICOKMMU KO3(hpULmeHTamMmn Tennonepesadm n NUHTEHCUBHbIM NapoobpasoBaHmeM.
Mosy4YeHHbIN Map KOHAEHCUPYETCH C NoJy4YeHMeM 4YnucTom soabl. OCTaTKmM BOoAbl,
coaepxawme 601bLLION NPOLEHT NPUMECEN, BbIBOAATCA N3 CUCTEMbI B BUAE OCTaTKa.
Mpennaraemble cxeMbl AUCTUNNIALNOHHOW O4YUCTKU BOAbLI UMEKOT crnefyloume
npenmMyLiecTsa: 3aMeHa BaKyyM-HacocCa Ha 3)XeKTop no3sonseT obecneynTb
CYyLWEeCTBEHHYIO SKOHOMUIO SHEPT UM Ha CO34aHMNE MOHUKEHHOIr0 AaBNEHNA B CUCTEME;
KOHCTPYKUMA ncnaputens, cogep>xawas 30Hy MFHOBEHHOIM0 BCKUMAHUA N 30HY
«AAepHOro KnneHns» B Tpybkax nossonseTt nobutbcsa 6osee BbICOKON

3P PeKTUBHOCTK MpoLuecca ancTmnnayunn. Ha ocHoBaHMKM BbiLLEN3/I0XKEHHOI0, MOXXHO
caenaTb BbIBOL, YTO PACCMOTPEHHbIE CXeMbl AUCTUITALMNOHHON OYNUCTKN BOAbI OT
npuMecen ABASETCS 0AHUM U3 Hanbosee peanbHbIX NyTen obecnevyeHuns
npeanpuaTUn NULWEBON U XMMNYECKON NPOMbILLIIEHHOCTN 3KOJIOMrNYECKN YNCTON
BOOOMN.



