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[MPEOVCITIOBVIE

OxpaHa oKpy>XalLLen cpefbl 0T 3arpA3HEHNA ABNAETCA akTyanbHoW npobne-
MOV COBPEMEHHOCTW, KOTOPOW B HaLLEen CTpaHe yAensieTCs UCKKYMTENBHO
6onblioe BHUMaHVE. OCHOBHblE HaMpaBlEHWUA PELUEHVS 3TOW rnobanbHoM
npobnemMbl onpefeneHbl paaoM NOCTAHOBIEHWUI NPaBUTENBCTBA B HACTHOCTWY,
noctaHoBneHnem «06 ycuneHun oxpaHbl NPYPoabl U YIYHLLEHWA UCMONb30Ba-
HVsI NPUPOAHBIX PECYPCOBY

YuebHMK HanucaH B COOTBETCTBMM C nnaHoM MexpgyHapogHoro npoekTa
158982 - TEMPUS-ES-TEMPUS JPCR «YnpaBneHve BogHbIMW pecypcamu
cTpaH LleHTpanbHom Asuny. MNapTHepbl NpoekTa — yHuBepcuTeT AnvkanTe (Vc-
naHwua), yanepcuteT [eHys (Vitanus), CnoBaukmnii TEXHONOMMHYECKIA YHUBEPCU-
TeT B BpaTtucnase, BapLuaBckunin yHMBEPCUTET eCTECTBEHHbLIX Hayk (MonbLua),
Kbipreicknin HaumoHanbHbI yHuBepceuTeT (Knprusums), TagkmMKCKnin TeXHNYec-
kun yHmepcuteT (TapxukmcTan), TalkeHTCKUA MHCTUTYT nppurauum n Men-
nnopauy (Y3bekncTtaH), Kasaxckuin HauMoHanbHbIA arpapHbIi YyHUBEPCUTET
(KazaxcTaH).

((yJ'IyLiLLIeHI/Ie Ka4ecTBa NpMpoaHbIX BOO 1 O4YMNCTKA CTOYHbLIX BOO» ABNAETCA 04
HOW 13 OCHOBHbIX ANCUNMANH LMKNa cneumanbHbIX QUCUuniviH yLleﬁHOI'O nnaHa
noaroToBKM MarmcTpaHToB Mo crneunasibHOCTU «BopgHble Pecypcbl 1 BOOOMNOJb-
30BaHme.

B nMpoLiecce U3y4eHnsa 3ToV OUCUUMIVIHbI Gynyu.wle MarmcTpaHTbl rOTOBATCA
pewaTb 3aaa4n BOOOCHabXXeHWs 1 0TBEOEeHUs O6p83yPOLLlVIXCF| CTO4YHbIX BOAO 3a
npegensl ropodoB M MPOMbILLNEHHBIX NMPEAnpUATUA, 04YNCTKN, 06e38pe>K|/|Ba-
HUA, MOBTOPHOI0 NCMOMb30BaHWA 1 BbINyCKa MX B BOOOEMbI, @ TakKxe 06p860T‘
K1 1 yTnnmsaunm 06pasyr0|_|.u/|x0ﬂ npm aToOM 0CagKoB.

|_|pI/IMEHI/ITEJ'IbHO K OXpaHe BOOHbIX NCTOYHMKOB BblOBUTAeTCHA TpeﬁOBaHl/Ie [0}
paunoHanbHOM MCNoNb30BaHN BOAObI. |_|pl/| 3TOM MNMepBOCTENEHHOE 3HA4YeHne
npm06peTaeT BHEOpeHne B NPOMbILLUNEHHOCTb CUCTEM MCNONb30BaHNA BOObI
Nno 3aMKHYTOMY LK1y, CO30aHnE «BeCCTOYHbIX) NMPOMbILLUJIEHHbBIX KOMIJ1EKCOB,
MHOIroKpaTHOe UCronb30BaHe BoObl, NOBbILLEHWNE CTEMNEeHW yoaneHna 3arpas-
HEHU N3 CTO4YHbIX BOS, CﬁpaCblBBEMbIX B BOOOEMbI.

HOSTOMy COBpPEeMeHHOoe pa3BUTNE Hay4YHbIX MCCNeaoBaHn U TEXHUKN O4YUCTKN
NPUPOOHbLIX N CTOYHbIX BOO MAET B OCHOBHOM B ABYX HarnpaBJIEHUAX: 1) paspa-

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
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60TKa NpUHUMIMANBHO HOBbLIX MPUEMOB Fy60KOM O4YUCTKU C MCMNONIb30BaHUEM
(hU3NKO-XMMUYECKNX METOAOB U COYETAHUSA WX C BMOMNOrMYECKO OYUCTKOWN;
2) paspaboTka NpremoB Tak Ha3blBAEMOW [OOYMCTKM CTOYHbIX Bof, obecne-
YMBAIOLLMX MOBbILLEHNE 3HEKTUBHOCTY CYLLIECTBYHLLMX METOAOB YAANEHUS
3arpaA3HEHUN.

HacTofLwan KH1ra nocesLLeHa pacCMOTPEHM0 COBPEMEHHOIO COCTOAHMA pas3-
BUTUA METOAOB OYUCTKU CTOYHbIX Bofd. HoBn3Ha npobnemsl, pasHaa CTeneHb
N3Y4EeHHOCTW N MPaKTU4eCcKoro NPUMEHEHWs OTAENbHbIX METOO0B AO04MCTKM
CKasanucb Ha MOMHOTE M3MOXEHMA 3TUX BOMPOCOB. 3HAYMTESNIbHOE MECTO B
KHUre oTBegeHo Hanmbonee pacnpoCTpaHEHHbIM MeToaaM A004YMCTKM 1 obpa-
60TKE 0CaaKoB.

I/I3yL|eH|/|e ANCUNNINHBI ((yJ'I\/“ILIJeHI/Ie Ka4ecTtBa npuMpoaHbIX BOO U O4YUCTKa
CTOYHbIX BOA» MOXET BbITb 06ecrneveHo nocne n3yveHna cnegyroLwnx gucymn-
JINH! TngpaBnvka, MmatepuanosefgeHne, TeEXHONOrna KOHCTPYKUMOHHBIX MaTe-
pranos, aNeKTpoTeEXHUKa N 3NNIEKTPOHUKaA, 6e30MacHOCTb XU3HEeQeAaTeNbHOCTN,
MeXaHWKa rpyHTOB, MHXEeHEpPHad reofe3nsd, NHXeHepHaa reonorund, aBToMaTn-
3auud, CTponTeSibHblE KOHCTPYKUWW, TEXHOJIOMMA N MeXaHn3aunsa CTpouTesb-
HOro Npomn3BoacTBa, XMMna BoAbl N MI/IKpOﬁVIOJ'IOFI/Iﬂ, rngponoruna, rmgpomMeT-
pua n rnopoTexHn4eckmne CoopyxXeHus.

|_|pI/I HanmcaHum yLIe6HI/IK8 MCnonb30BaHbl NocnegHne Hay4Hble NCCnenoBaHngd;
OnNbIT NPOEKTUPOBaHMA, CTPOUTENLCTBA 1 3KCniyaTauun cneunanm3npoBaH-
HbIX OpraHn3aLummn Kak B KaszaxcTaHe, Tak 1 3a py6e>|<0M.

JTiobble KpuTnHeckme 3ameyaHus, NoxXenaHus U CoBETbI 6yayT NPUHUMATLCS C
651aroapHOCTbLIO U X MPOCYM HanpaBnATk o agpecy: rAnmartsi, np. Abas, 2,
«V13gatensctBo KasHAY» (komH. 105).

Yny4LUeHWe Ka4ecTBa NPUPOAHbIX BOA 1 04MCTKA CTOYHbIX BOL.
YuebHuk ans By30B
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BBELEHVIE

Bo Bce BpemeHa noceneHus noper 1 pasMeLLeHne NPOMbILLNEHHbIX 06bek-
TOB peann3oBanuncb B HEMOCPEACTBEHHOWM BNM30CTW OT MPECHbIX BOJOEMOB,
MCMOMNb3YEeMbIX AN MUTLEBbIX, TMIMEHUYECKNX, CENTbCKOX03AMCTBEHHBIX U MPO-
W3BOACTBEHHbIX Lienen. B npouecce ncnonb3oBaHWs Bogbl HENOBEKOM OHa U3~
MEHSIIa CBOV NMPUPOAHbLIE CBOWCTBA U B PAfE Cly4aeB CTAHOBWINACh OMacHOM
B CaHWTapHOM OTHOLLeHuW. BnocnepcTsum ¢ pasBuTvEM MHXEHEpHOro o60-
pYLOBaHWA rOpOAOB Y MPOMbILLNEHHbIX 06LEKTOB BO3HWKIA HEOGXOAUMOCTb
B YCTPOWCTBE OpPraHM30BaHHbIX CNoco60B OTBEAEHWS 3arpA3HEHHbIX 0Tpa6o-
TaBLUMX NMOTOKOB BOAb! MO CreumansHbIM FMAPOTEXHUHECKUM COOPYXXEHWSIM.

Pa3BuT1E NpoM3BOAMTENBHBIX CUM B KAYECTBE OJHOM 13 BaXHbIX MPO6GNem Bbl-
LBUraeT 3aLUMTy OKPYXXatLLen cpefbl U, B HACTHOCTW BOAHbBIX MCTOYHVKOB, OT
3arpsA3HeHyn. B 4ncno ocHoBHbIX 3apady Mo 3almTe BoAHOro 6accenHa BXxogaT
KaK pauuoHanbHOE UCMOoMNb30BaHVE BOAHbIX PECYPCOB, TaK 1 QYUCTKA CTOKOB
[0 YpOBHS TpeboBaHuii K 1x cBpocy B BOAHbIE 0BbEKTHI.

B HacToswee BpPeMs 3Ha4YeHVe NPecHOM BoAbl KaK MPUPOAHOro CbipbA MOCTO-
AHHO BO3pacTaeT. ﬂpl/l Mncnonb30BaHNn B 6bIT\/ M NPOMbILLTIEHHOCTM BOAA 3a-
rPA3SHAETCA BeLleCTBaMn MMUHEPAJIbHOro M OpraHnN4eckoro rnporcxoxXxneHnsd.
TaKle BOAOY NPUHATO Ha3blBaTb CTOYHOW BOOON.

B saBucumocTu ot NMPOUNCXOXAEHNA CTO4YHbIX BOO OHW MOryT COOepXaTb TOK-
Ch4HblE BewlecTBa n BOSﬁyﬂl/ITEJ'II/I Pa3nNn4HbIX I/IHdJEKLlI/IOHHbIX 3abonesaHun.
Bopoxos3ancTBeHHbIE CUCTEMBI rOpPOAOB W MPOMBILLNEHHBIX NPEAnPUATUAA 0C-
HalleHbl COBPEMEHHbLIMUW KOMMJ1EKCaMM CaMOTEHHbIX 1 HaNOpPHbIX prGOHpOBO’
0B UV ApYrux cneuvanbHbIX COOPYXeHWN, peanuayioLmnx 0TBEAeHNE, 04NCTKY,
OGBSBDE)KVIBE]HVIG 1 ncnonb3o0BaHMe BOObI U 06pa:3yrou.u/|xcn ocagkoB. Takue
KOMMJIEKChI HAa3bIBAOTCA BOAOOTBOAsALLEN cucTemMon. BogooTBogswme cmucTe-
Mbl NOTOKOB BOAbI NO cneunarnbHbIM r’mapoTEXHNYECKUM COOPYXEHNAM.

CTpovTenbcTBO BOAOOTBOAALLMX CUCTEM 06YCNOBNMBANOCh HEOBXOAMMOCTLHIO
06ecneyveHns HopManbHbIX XUIULLHO-ObITOBbLIX YCMOBWM HAaCENEHUs TOPOLOB
W HACENEHHbIX MECT W NMOAAEPXXaHWS XOPOLLEr0 COCTOSHUA OKPYXXatoLLEn npu-
ponHoM cpefpl.

BaxHOCTb 1 06bEeM MEepOonpUsTUR MO 3aLLMTE OKPYXXatoLLen cpeabl BO3pacTaeT
€ KaxabIM rofgomM. OfHUM 13 TakMx MeponpuUsTUi ABNSETCH OUUCTKE CTOUHbIX
BoZ. Tenepb yXe HeT HE0BXOAUMOCTM 0ObSACHATb, YTO NOTPEGNEHVE BOAb! He-
MpepbIBHO PacTeT U COOTBETCTBEHHO PacTET KOIMYECTBO 06pasyoLLmXxcs B pe-
3ynbTaTe 3TOro CTOYHbIX BOA,

AA. AynaH6epreros, O.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



|_|O3TOMy, O[HO N3 CaMblX aKTyarnbHbIX npoﬁneM Ha COBpeMEeHHOM 3Tane pa3-
BUTNA HAYHYHO-TEXHNYECKOr 0 Nporpecca ABAeTCcH npo6nema OXpaHbl Nprpodbl
OT 3arpA3HeHna CTo4HbIMI BOOamMu.

38FpH3HeHI/IE OKpy>XatoLLien cpefbl OTpULATENIbHO OTpaXaeTcs Ha CO-CToA-
HVUM BOOOEMOB, MOBbILLEHNE KOHLIEHTPaAUUN 3arpA3HEeHN B KOTOPbIX MOXET
NpMBECTN K pa3BUTUO B HUX HeOﬁpaTI/IMbIX npoueccos, CI'IOCOGCT'ByI'OUJ,I/IX nx
nporpeccupyoliemMy NCToLLeHnHo. |_|03TOMy 04YnCTKa CTO4YHbIX BOA, yOOBNET-
BOpAOLLad TpeﬁOBaHI/IﬂM 3aLUMTbl BOOOEMOB OT 3arpAsHeHus, np|/|o6peTaeT
nepBoCTENneHHoe 3Ha4eHne, Kak 3NemMeHT KOHTPOoNMpyemMoro v yripasngaemMoro
BO3[EenCTBUA YernoBeka Ha Nprpoay, pacCYUTaHHOr0 Ha ANUTENbHbIN Nepuoa.
BaxxHoe 3Ha4eHue nmeet OXpaHa, KoMnnekcHoe nc-nonb3oBaHre 1 BoCrpon3-
BOACTBO BOAHbLIX pECYPCOB, NpegycMmaTprBaolimne 3alnTy X OT 3arpasHeHns
N NCTOLLEHNA, FJ'IyGOKaﬂ 04MCTKA 3arpA3HEHHbIX CTOYHbIX BOA HA OYUCTHbIX
CTaHUMAX C nocnenyrowmm nx ncnojib30BaHNEM B TEXHNYECKOM BOAOCHabxe-
HUW, a8 TakK>Xe BCEMEPHOE COoKpaLLeHWe 1 faxke npekpaiLleHmne C6pOCB NPOMbILL-
JIEHHbIX CTO4YHbIX BOA B PEKN.

3aLumTa OKpyXXatoLLEN Cpefbl, paavKanbHOE MCMoNb30BaHVE BOOHbLIX PECYPCOB
MMeeT 0CoBeHHO BaXHOE 3HadeHue ans KasaxcTaHa, KoTopbii CPean CTpaH
CHI sBnsieTca camomn Manoo6ecneyeHHoM BOOHbIMW PECYPCaMM CTPaHOW.

Hapnexallas ouMcTka CTo4HbIX BOA NPeanonaraeT Ux NOBTOPHOE UCMOMNb30-
BaHWe [0 0TBOJA B BOAOEMbI UK B NoyBy. OUMCTKa CTOYHBIX BOA NpecnenyeT
TaKkXe 1 Opyrve Lenu, Hanpumep, CoOAepXaHve B Y4CTOTe BOAOEMOB, SBMso-
LLIMXCSA MEeCTamu 0TAbIXa, COXpaHeHWe pbiGHbIX 6oraTcTs. [Mpy 3ToM cTpouTens-
CTBO OfHUX NULLb KPYMHBLIX O4YUCTHBLIX COOPYXXEHW HE PeLLaeT CYLLIECTBYHOLLIMX
npo6nem. CnegyeT pacLuMpuUTL CETb COOPYXEHU Manon KaHanm3aumm, KoTo-
pbIM [I0 CYX MOP HE YAensanoch A0XKHOr0 BHAMAHUS.

MoTpe6HOCTb B CTPOMTENLCTBE MasblX OYUCTHbIX COOPYXEHWU BO3PacTaeT B
CBAI3N C MNPETBOPEHMEM B >XM3Hb LUMPOKOW MPOrpamMMbl XUIULLHOMO CTPOW-
TENbCTBA, CTPOUTENLCTBOM MHAMBMAYalbHBIX JOMOB, a4, a Takxe 06bekToB
3ApaBo0XpaHeHnst 1 0bpa3oBaHus.

Ocoboe 3Ha4eHVe UMEET pasBuUTVEe COBPEMEHHOM CUCTEMbI BOAOOTBEOEHUS
BbITOBbLIX M MPOM3BOACTBEHHBIX CTO4HbLIX BOA, 06eCne4nBatoLLmMX BbICOKYHO CTe-
NeHb 3aLUMTbl OKPYXXaloLLer NpMpoAHON Cpedbl OT 3arpA3HeHNNA.

Hawnbonee cyLlecTBeHHble pe3ynbTaTthl NoyYeHbl Npy pa3paboTke HOBbIX Tex-
HOMOMMYECKMX PeLLeHnA B Bompocax 3(hhekTMBHOrO MCMONb30BaHWA BOLbI
CYCTEM BOJOOTBEAEHNS U OYNCTKN NMPOM3BOLACTBEHHbLIX CTOYHbIX BOA.

MpepnocbinkamMu Ans yCreLwwHoro peLleHns 3Tux 3ada4 Mpy CTPOUTENbCTBE
BOAOOTBOAALLIMX CUCTEM ABNAKOTCA Pa3paboTky, BbINOMHAEMbIE BbICOKOKBAaNu-
h1LMpOBaHHBLIMY CleuMannucTamMu, UCNonb3yLLMMY HOBELLME AOCTUXEHUA
HayKW 1 TEXHUKW B 0611aCTN CTPOUTENBLCTBA N PEKOHCTPYKLMM BOJOOTBOAALLIMX
CEeTew N OYUCTHLIX COOPY>KEHUN.

Yny4LUeHWe Ka4ecTBa NPUPOAHbIX BOA 1 04MCTKA CTOYHbIX BOL.
YuebHuk ans By30B
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O4VICTKA
1 OBES3APAXXVIBAHVIE
BOLbI

1.1. OcHOBHbIE UCTOYHUKMW 3arpa3HeHisa Boa

KauecTBo Bog 06ycnoBneHo Kak NpUPOAHbIMM, Tak U aHTPOMOreHHbIMY hak-
Topamu. HanbonbLuee BNSHWE Ha KA4eCTBO BOAbI OKa3bIBAET aHTPOMOreHHas!
LESTENbHOCTb, MPOABISAIOLLAACS B UHTEHCYBHOM Pa3BUTUN NPOMbILLIIEHHOCTY,
3HEpreTVKY, CeNbCKOro X03AMCTBa, TPAHCMOPTa M KOMMYHAIbHOMO X03AMCTBa.
[Mp1 3TOM OCHOBHbLIMW UCTOYHUKAMM 3arpA3HEHWS SBNAKTCS: NPOMBbILLNEHHbIE
N XO3FMCTBEHHO-6bITOBbLIE CTOYHbIE BOAb!, AMAIY3HbIE UCTOYHWKIM 3arpsa3He-
HWs (MYHepanbHble yao6peHnus, aoXMMUKaTbI, AbIMOBbIe BbIGpOCk! 1 Op.).

PazBuTrE Npor3BOAMTENBHBIX CUM B KAYECTBE OJHOM U3 BaXHbIX MPO6GNem Bbli-
LBUraeT 3aLUMTy OKPYXatoLLen cpefbl U, B HACTHOCTW BOAHbBIX UCTOYHMKOB, OT
3arpsa3HeHu. B 4nMcno ocHoBHbIX 3afay No 3aLmTe BOAHOMo 6accenHa BXoaaT
KaK pauuoHanbHOE UCMOoNb30BaHME BOAHLIX PECYPCOB, TaK M OYUCTKA CTOKOB
[0 YPOBHS TpeboBaHuii K 1x cBpocy B BoAHbIE 0GBLEKTHL.

Bonbluion Bpen BogoemMaM MpUYMHSAKOT MPOMBbILLTIEHHBIE CTOKW, CodepXaluue
TOKCMYECKME BELUECTBa, AEMCTBylOLMe nary6HO Ha BOAHbIE 3KOCWUCTEMBI.
HawnBorblLlee KONMYECTBO 3arpsa3HeHUi NpU OTCYTCTBUM TPEBYEMO CTENEHM
0YMCTKM MOCTYNaeT, HedpTenepepabaThiBatOLLEN, XUMUYECKOW, LEeNmono3Ho-
ByMarkHOW, MeTannypr4eckomn, TEKCTUNbHOW 1 ApYriX OTPacnen NpoMbILLEH-
HocTu. O6beM 1 COCTaB NPOMbILLMEHHbLIX CTOKOB 3aBUCUT OT NPOU3BOACTBEH-
HOW MOLLIHOCTY KaX[A0ro NpeanpuaTis 1 MPUHATON Ha HEM TEXHOMNOMK.

B YCNoBUAX OenbHEeNnLen I/IHTEHCI/ICbVIKaLlI/II/I CENbCKOX03ANCTBEHHOIo NPOU3-
BOLCTBa BCe O0MbLUOE 3Ha4YEHNE yaenaeTcqd BHECEHUHO yﬂ06p8HI/II7I M ncnonb30-
BaHWIO pa3fin4HbIX NecTnumMaoB. OpHako npum BHECEHUN yﬂOﬁpeHl/IVI 1 0cobeHHo
npn Ncnosib30BaHUN A00XMMWKATOB HE BCErga y4MTbiBaeTCA oTpuUaTesibHoe
BINMnAHME X Ha Ka4eCTBO BOObl B BOOoeMax 1 BOA0TOKax.

3HauNTENbHbIN yu.l,ep6 MOTryT NPUYNHATL TENNOBbIE N 8TOMHbIE 3NEKTPOCTaH-
unn, CﬁpaCbIBaIOLLI,I/Ie TernjoBble BOAbl B NPUPOOHbIE N NCKYCCTBEHHbIE BOOO-

AA. AynaH6epreros, 0.3. 3y6anpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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€eMbl, HapyLlasa TepMUYECKN, TMOAPOXUMUYECKUA N TMOPONOrUYECKUA pexu-
Mbl.

HemanoBaxHoe 3HaueHWe B yxXyOLLEHUM KaYeCcTBa NPMPOAHbIX BOA UMEKT 3a-
rPSISHEHMA, MOCTyNakoLLmMe N3 aTMocdiepsbl. B oTaenbHbIX cnyyvasx oHW cocTas-
nsoT 0o 15-20% o6LLern Harpysku BogoemMa 3arps3HeHUsMU.

K 4ncny 3arpasHuTene NpUpOAHbIX BOA ChedyeT TakXe OTHECTU BOAHbIN
TpaHCMopT, 1eCOoCnfaB U COOTBETCTBYHOLLME eMy paboTbl, 0TBasbl FOPHbIX pas3-
paboTok 1 ap.

Ha ka4ecTBO BoObl B 3HAYMTENBHOW CTEMNEHM 0Ka3bIBAKOT BNNAHME N BOOOXO-
3ANCTBEHHbIE MEPOMNPUATAA, B TOM YMCNE pas3nn4yHble MennopaTnBHbIe pa6o—
Tbl. Oco6eHHo Ha rMAPOXUMNYECKNIA 1 FI/IJJ,pOGI/IOJ'IOI’I/I“IeCKI/IVI pPexmnmMbl BOOOTO-
KOB 11 BOOOEMOB CO34aHMe BOAOXPaHUITALLL.

K KOMMYHalnbHbIM CTOYHbIM BOAAM OTHOCATCHA, MNpexXae BCEero, CbEKaJ'IbeIe
CTOKM KaK opraHm3oBaHHble 1 COCpPeONOTO4YeHHble, Tak 1 HEOPraHM30BaHHbIE U
paccpenoTo4eHHble (B mecTax OTCYTCTBUA KaHANTN3aUMNOHHbIX cucTem). Kpome
TOro, CylweCTBEHHYHO pPOJib UIrpakoT JIMBHEBbIE CTOKW, KOHLUEHTPaUuMA 3arpas-
HEHU B KOTOPbIX 0COBEHHO B Ha4arbHbI nepumon, MoXXeT AoCTuraTb BeECbMa
B0MbLUMX BENNYNH.

38I’p9|3HF|K)LLI,I/Ie BellecTBa MoryTt ObITb pa3fneneHbl:
. MHepanbHbIe

. opraHun4eckue

. GGKTepI/IBJ'IbeIe

MMHepaﬂbele 3arpA3HeHns: Necok, rMuHa, pacTBopPbl N 3MYNbCUN CONEW, KNC-
noT, LWenoYen, MMHepanbHbIX Macen 1 apyrvie BeLlecTsa.

Opl’aHVHeCKVIe 3arpsA3HeHns MmoryTt 6bITb pPacTUTENIbHOI0 1 XXMBOTHOIO NpoOnc-
XoXxaeHusa. PasnuyatoT NerkookmMcnsaemble coeguHEHMS, Hanpumep, Xo3amc-
TBEHHO-6bITOBbLIE, MULLIEBLIE U Apyrvne CTo4Hble BOAbl N TAXEJI00KMCIIAEeMbIe
pacTBOPbI, KaK NMpaBunio, NPoayKTbl XUMUYECKOM MPOMbILLNEHHOCTH.

ESKTepl/Iaﬂbele 3arpPA3HeHNA. pa3nniHble MUKPOOPraHn3Mbl B BUOE OPOXXKe-
BbIX 1 MJIECHEBbLIX FpI/I6KOB n 68KTepI/II7I, B TOM 4Hucne 60ﬂ83HeTBOprIX. Nocnen-
HE MMEKT UCKNK4YNTENBbHO XXMBOTHOE NPOMCXOXOEHNE.

13 Bcex BMOOB 3arpsA3HeEHWn Hanbomnee pacnpocTpaHeHbl HEDTENPOAYKThI 1
theHorbHbIE COEAMHEHWS, KOTOPLIE OKa3bIBAOT OTPULIATENBHOE BO3OECTBUE
Ha BOZY W XVBble BOOHbIE OPraHM3Mbl AaXe B ManbIX KOHLEHTPaLKUsX.

3arps3sHeHne BOJOEMOB MOBEPXHOCTHO-aKTUBHBLIMY MOKOLLMMM BELLECTBAMM
(CMAB) npuBoaunT K 06pa30BaHNI0 CTOMKOW NMEHbI U CYLLECTBEHHOMY YXYALLIE-
HWIO CaHWUTapHbIX Moka3aTenem.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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Ham60nbu.|yro 0nacHOCTb ANA NpMpPOOHbIX BOA U XXUBbIX OPraHn3mMoB npeactaB-
NAKT pagnoaKkTBHbIE OTX0ObI. |_|03TOM\/ nx C6pOC B BOOOEMbl HEQOMYCTUM.

Bce BpefHble BeLLECTBa BIMSIOT HA OpraHonenTUYeckme, o6LLecaHNTapHbIE,
TOKCUYECKME U pbIBOX03ANCTBEHHOE KAYeCTBa Bofbl, U3MeHsisA ee hnanyeckme
cBOMCTBa (MPO3paYHoCTb, OKpacka, 3anax W np.) U XMmMuyeckun cocTas. [Mpu
3TOM MOSIBAAKITCA NnaBatoLLMe 06pa30BaHns U OTNOXEHUS, HOBblE BakTepuy,
BMpYyChI, rprbku. B pesynestaTe ka4yecTBO BOAbl PEK Y BOLOEMOB MOXET 0OKa-
3aTbCA HEMPUIOAHLIM AN BoJonoTpe6neHns 1 BOAoMNoib30BaHus.

MeToabl oueHKM KavyecTBa Bogbl BOOHbIX 00LEKTOB

Ka4vecTBo BOAbl BOAHbIX OOLEKTOB OLIEHMBAETCHA MO (IM3UKO-XMMUYECKUM,
Bronornyecknm 1 MuKpPoBMONOrMYECKUM MOKa3aTensaM, aHanmMa KoTopbiX
MO3BOMSIET YCTAHOBUTL COOTBETCTBME WM HECOOTBETCTBME paccMaTpuBae-
MOro BOAOTOKA, BOAOEMa TpeboBaHWAM, NpenbsBNAeMbiM BoAonoTpebuTe-
NAMW  BOAOMONb30BATENSAMM, COrMacHo AEWCTBYIOLMM 3aKOHOAATENbHbLIM
akTtam. Kputepnem oueHKr JonycTUMOCTM 3arpy3ku BOOHbIX MCTOYHUKOB Be-
LecTBamMn 3arpA3HeHUst ABNAKTCS MNPefensbHO O0MNyCTUMbIE KOHLEHTpauum
(MOK) BpegHbIX BeLLECTB B BOAHbIX 06bekTax, a Takxe ux obLiecaHuTapHas
xapaktepucTvka. TpeboBaHus, NpeabaBnseMble K Ka4ecTBy Boabl pek, 03ep,
mMopeWn, paspaboTaHbl B Buae MNOK ana nctoyHmkoB BopgocHabeHWsl, BOAO-
€MOB, PacnonoXeHHbIX B NMpPefenax HaceneHHbIX MyHKTOB B 30HE OTAbIXa, a
Takxe Ana BoAHbIX 06bEKTOB pbi6OX03ANCTBEHHONO 3HAYeHWsA. YTBEPXXAEHbI
caHVTapHble NpaBunia Brnycka CTOYHbLIX BOA B BOAHbIE 06bEKTbI OTAENbHO AfA
PeK 1 BHYTPEHHWX BOOQOEMOB M Ans mMopckoro nobepexbs (1975 r.). B atux
pokymeHTax aaHbl MOK gna 6onbluoro konvyecTBa BpeaHbIx BellecTs (60-
nee 500), a Takxe pacHeTHbIe MMOpONorM4eckmne YCnoBma OLEHKM KadyecTBa
BO/bl.

CornacHo gencteytolwmM B KasaxcTaHe npaBunam fonyckaemble cOpockl Be-
LecTBa 3arpssHeHHbIe (CTOYHbIX BOA M MP.) onpeaeneHb! Ana KaXaoro npons-
BOACTBA, ropofda unu nocerska uexoas ua MNOK BpeaHbIx BELLECTB B 30He BOA0-
nonb30BaHUsi — BogonoTpe6neHns.

B 6ornbLumMHCTBE 3apy6eXkHbIX CTpaH c6poCchk! CTOYHLIX BOL HOPMUPYHOTCS, Npy-
4YeM [OMNyCTVMYK Harpyaky Ha BOAHble 06bEKTbl YCTAHABNMBAKOT 3aKOHOAA-
TENbHbIE OpraHbl.

Kaxpasa ns YKa@3aHHbIX CUCTEM NMEET CBOW NMONOXUTENbHbIE N OTPULATESIbHbIE
CTOPOHBbI. |_|03TOMy B HACTodALlee BpeMd BeAyTcAa nccnenoBaHnd rno paspa60T*
Ke KOM6I/IHVIpOBaHHOI7I CUCTEMbI OrpaHn4eHna CGpOCOB.

MeTogvka NocTpoeHUs KOMMIIEKCHOW OLIEHKU KA4YecTBa MOBEpPXHOCTHbIX BOA
XapakTepu3yeTcs ¢ NoMoLLb nHAekca kadvecTsa (VIKB), | np, xapakTepuayto-
LM ero Mo COBOKYMHOCTM OCHOBHbIX NMOKA3aTeNen B 3aBUCYMOCTN OT BULOB
BOZOMOMNb30BaHWsA Ha OCHOBaHWN CYLLIECTBYHLLMX HOPMaTUBOB «[lpaBwun oxpa-

AA. AynaH6epreros, 0.3. 3y6anpos, C.b. Anpaposa,
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Hbl MOBEPXHOCTHbLIX BOAOY, pa3p860TaHb| Takxe crnocobbl NMOCTPOEHNA COCTaB-
NALLNX NHOEKCOB:

- ofecaHuTapHbie — loc

+  CneungIn4ecknx sarpasHeHnn I3

1.2. CeoiicTea BoAgbl U Tpe6oBaHMsA, NpeAbABNsSeMble
K ee Ka4yecTBy

KayecTtBo BOAbl XapaKTeEPU3YETCA ee (*)I/ISI/IHGCKI/IMM, XUMNYECKNMUN N 68KTEpVI‘
0norn4ecknMm CBoNCTBaMu.

K (bI/ISI/I'-IeCKI/IM CBOWCTBaM BO[bl OTHOCATCA €€ TEeMrnepaTypa, LBEeTHOCTb,
MYTHOCTb, NPUBKYC 1 3anax.

TemniepaTypa Bofbl MOBEPXHOCTHLIX UCTOYHWKOB 3aBUCWUT OT TEMMepaTyphbl
BO3[yxa, CKOPOCTU ABWXEHWS BOOb! U paga opyrix gaktopos. OHa MOXET 13-
MEHATLCA B 3HAYUTENbHBIX NMpeaenax. TemMnepaTtypa Bofbl NOA3EMHbIX NCTOY-
HWKOB OTHOCUTENBLHO NocTosiHHa (06b14HO 6-8°C).

Nop yuBeTHOCTLHO BOAbLI MOHMMALOT ee OKpacky. LiBeTHoOCTb BblpaxarT B rpagy-
cax LIBETHOCTW Mo nnatuHoBo-kob6ansToBow Lwikane. OguH rpagyc aTou LLKanbl
COOTBETCTBYET UBETY 1 n Bopgpl, OKpaLLueHHow Tmr nopoLuKa niaTuHbL.

MyTHOCTb onpenendeTcd cogepxaHmem B BOAe B3BELLUEHHbIX 4aCcTuL 1 Bblpa-
>KaeTca B MIinrpaMmax Ha nmTp (mr/n). I7Iona nog3eMHbIX NCTO4YHMKOB NMe-
€T Malyo MyTHOCTb. MyTHOCTb BO[bl NOBEPXHOCTHbIX NCTO4YHNKOB 3aBNCUT OT
nx snga [paSHbIe peKkn HecyT BoAdbl pasnn4Hom M\/THOCTI/I] 1 OT BpeEMEHW roga.
OcobeHHo Benvka MYTHOCTb BO[bl B NMepnop naBoaKoB.

Bopa ncTo4HMKOB MOXET UMETb pa3nun4HbIe rNPpuBKYC 1 3anax.

XnmMmunyeckne cBOMCTBa BOAb! XapaKTepn3yrTca cnepylowymMy nokasartena-
MW: aKTUBHOW peakLMen, XecTKOCTbH, OKVCIIAEMOCTbLIO, COAepXaHNemM pac-
TBOPEHHbIX CONew.

AKTUBHas peakuusi Bogbl ONpefensaeTcs KOHUEeHTpaLumen BoAOPOaHbIX NOHOB.
O6bl4HO OHa BblpaxaeTcs 4vepes pH. MNpu pH = 7 cpena HenTpanbHas; npu
pH <7 cpepna kncnas, a npu pH > 7 cpega weno4vHas.

>KecTkocTb BOAbI ONpefenseTcs CoOAepXXaHeM B Hel CoNen KanbLums 1 mar-
HuA. OHa BbIpaXaeTcsa B MWUNMrpaMM-3KBMBanNeHTax Ha nutp (Mr-aks/n).
PasnuyaloT ecTkocTb kKap6oHaTHyt0, HekapboHaTHyO 1 0bLuyto (1x cymma).
Kap6oHaTtHas, unn BpeMeHHas1, KeCcTKOCTb XapakTepu3yeT COAepXXaHve B BOLE
BrkapboHaTHBIX M KapBOHATHBIX CONen KanbLuns, @ HekapboHaTHas!, N MocTo-
SIHHas, XECTKOCTb — COAep>KaHve B Bofe HekapboHaTHbIX Conen Kanbuus 1 ma-
r1s. Bopa noa3eMHbIX MCTOYHUKOB MMeeT BoMbLLIYI0 XXECTKOCTb, 8 BOAa NoBep-

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB

15



16

OuncTka 1 obe33apaxusaHne Bofbl

XHOCTHbIX MICTOYHNKOB — OTHOCUTENBHO HEBBLICOKYH (3-6 Mr-aks,/ n). OcobeHHo
BENMKA XXECTKOCTb MOPCKOM BOAbI.

OkucnsemocTb oﬁycnosnmsaemﬂ copgepXxXaHmem B BOAE paCTBOPEHHbIX opra-
HUYECKUX BELLIECTB N MOXXET CNY>XUTb NoKa3aTenemM 3arpa3HeHHOCTU NCTOYHN
Ka CTO4YHbIMW BOOaMW.

CopepxaHve B Bofe pacTBOPEHHbIX cornelt (B Mr/n) xapakTepusyeTcs mnot-
HbIM ocTaTkoM. Bofia NoBEpXHOCTHbIX UCTOYHUKOB MMEET MEHBLLNIA MIOTHBIN
0CTaTokK, YeM BOAA MOA3EMHbIX UCTOYHUKOB, T.€. COAEPXUT MEeHbLLE PacTBo-
PEHHBIX conei.

CTteneHb 6aKTepuonornveckor 3arpsi3HeHHOCTU BO[bl ONpenensaeTcs Ync-
nom Gaktepuin, cogepxalumxca B 1 cm® Boabl. Boga noBepxHOCTHbIX UCTOY-
HUKOB COLOepXWT GakTepun, BHECEHHbIE CTOYHbIMU W O0XAEBbIMU BOAAMM,
XMBOTHbIMU 1 T.0. Boaa nogsemMHbIX UCTOYHMKOB 06bIYHO He 3arpa3HeHa 6ak-
TepUAMMN.

PaanuyatoT natoreHHbie (6one3HeTBOpHbIE) U canpoghuTHele bakTepun. [ns
OLEHKN CTeneHW 3arpa3HeHHOCTW BOoAbl NaToreHHbMu 6GakTepusMu onpe-
LensioT COAepXaHne B Hel KuwieyHow nanoyku. bakTepranbHoe 3arpsisHe-
HVe BOAbl M3MEPSIOT KONU-TUTPOM W Konu-uHaekcoM. Komm-Tnp — obbem
BOObl B KyBU4YECKMX CaHTUMETPaXx, B KOTOPOM COOEPXWUTCHA OfHAa KuLle4yHas
nanoyka. Konm-mHgekc — 41MCno KULeYHbIX nanodek, copepxawpmxca B 1 1
BOObI.

Tpe6oBaHus, NpegbsABnsieMble K KA4ecTBY NMTbEBOW BOAbI, ONPEdensoTCs
CaHMunHPK 3.01.067-37. 31 TpeboBaHmA paspeneHsbl Ha ABe rpynbl.

Tpebosarus nepBovi rpynnbl 063aTeNbHbI ANA BCEX XO3ANCTBEHHO-MUTLEBbIX
CUCTEM LIEHTPANM30BaHHOro BofocHatxeHus. K atum Tpe6oBaHnsaM 0THOCAT-
cA crnepytoLLve: 3anax 1 npuekyc He Gonee 2 6annos; UBETHOCTL He Gonee 20°;
npo3payHocTb No WpndiTy He MeHee 30 cM; 06LLan XecTKOCTb Boab! He Bonee
10 Mr-akB,/ n.

TpeboBaHysi BTOPoVi rpynnbl BOMKHbI COBNHOAATECS MpY HANMYMU B CUCTEME
BOJOCHAGXEHNA OYUCTHBIX COOPYXEHU. 3T TpeboBaHUs 3a-KM4alTcsa B
CnepytLLeM: MyTHOCTb OCBETIIEHHOW Bofbl He Gonee 2 Mr/1n; COQep)XaHune xe-
nesa He 6onee 0,3 mMr/n; akTuBHas peakums (pH) npy ocBeTneHUN 1 ymsArye-
HUK Bodbl He MeHee B,5 u He Gonee 9,5; cofep>xaHne 0CTaTO4YHOr0 aKTUBHOIO
xnopa He meHee 0,3 n He 6onee 0,5 mr/n.

Tpe6oBaHus, NpeabABNseMble K KQYeCcTBY NPOM3BOACTBEHHON BOAbI, 38BU-
CAT OT XapakTepa Npon3BoAcTea. Ha page NpoMbILLINeHHbIX NPeanpusTUi 3Ha-
YUTEMBHBIN MPOLEHT NMPOVM3BOACTBEHHOM BOAbI PACXOOYETCA Ha OXNaxmaeHue
o6opynoBaHus 1 Npogykumn. Tak, BOOoW oxnaxaaTcs OOMEHHbIE U MapTe-
HOBCKME Meyu, KOMMIpeccopbl, TYyp6rHbI 1 T.M. B oxnaxpatoLlen Bofe He [onx-
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E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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HO COAEpPXaTbCs MHOMO B3BeLLEHHbIX YacTuL. OHa JoMmXHa UMETb HEBLICOKYHO
KapboHaTHyt0 XecTkocTb (He 6onee 4-5 mr-ake,/n). Bo nsbexaHve 3apacta-
HVA TPY6ONpPOBOAOB 13-3a BbINaAeHWsi CONert BPEMEHHOW XXECTKOCTM OXnaxaa-
toLLasA BOAa He gomkHa HarpesaTbes Bbile 30-50°C. 3apacTtaHue Tpybonpo-
BOLOB MOryT BbI3BaTb M MMKPOOPraHU3Mbl NpY 3HaYUTENIbHOM NX COQEPXaHNA
B oxnaxpatoLLen Bode. Boga, npegHasHaveHHas ans NUTaHUs KOTNOB, AOMKHA
NUMETb MUHUMAaNbHYH XXECTKOCTb. [INsi CHUXEHWSA XXECTKOCTM BOQY NOABEPratoT
YMSArYeHNI0.

1.3. MeToabl 0MUCTKU BOAbI

MeToa o4McTKK BOoObl M COCTaB OYUCTHbIX COOPYXXEHUN 3aBUCAT OT Ka4yecTsa
BOAObl B MCTOYHMKE BOAOCHabXeHWs, Ha3Ha4YeHns BOogonposoAda, nponssogn-
TENbHOCTY CTaHLWNW N MECTHbIX YCIOBUMN. K Hanbonee pacnpocTpaHeHHbIM Me-
TOAaM OYNCTKKM BOObl OTHOCATCA OCBETNEHNE U 068338p8)KI/IBaHI/Ie.

OcBeTneHue MOXeT OCYLLIECTBNATLCA OTCTaMBaHMEM BOAbl B OTCTOMHKMKAX,
MpOoryckoM ee Yepes B3BELLEHHbIN CIov ocagka B OCBETUTENAX U (*)I/IJ'IprO‘
BaHMEM 4epe3 3EepHUNCTYHO 3arpy3ky B (*)I/IJ'IpraX. Ona yny4lleHna npouecca
OTCTanmBaHMA NPUMEHAKOT KoarynupoBsaHue, T.e. BBOOAT B BOAY XMMWYeCKne
peareHTbl [KOBF\/J'IHHTI:I], KOTOpble, B3aUMOAENCTBYA C Menb4arillMMnN Koo~
MaHbIMM YacTuuamMmn, HaxogdaLnmMmncad B Boge, O6p83yPOT arperatbl Cnmnnxca
4acTuu B BMUAe Xnornbes, 6bICTpO BbliNnagakoLmx B 0CagokK.

anFOTOBJ’IEHVIe 1 0o3npoBaHMe peareHTa oCyLecTBIIAT Ha YCTaHOBKaXx, BX0O-
OALLMX B COCTaB TakK Ha3blBAaEMOro peareHTHOro Xo3ancTea. PaCTBOp Koary-
JNIAHTA TWaTenbHO nepeMeLlImnBaeTca C 06paﬁaTb|BaeM0|?1 BOOOW B CMECUTENE.

13 cmecutensa soaa HamnpaBnAaAeTcAa B KaMepy XJ'IOI'IbEOﬁpaSOBaHI/IH, a 3aTeM
MocTynaeT B OTCTOMHUK, FAe NPOCXOOUT ee OCBETNIEeHNe, T.e. BbinafgeHne Xxno-
NbeB C aﬂ,COp6I/IpOBaHHbIMVI Ha HMX B3BELLEHHbIMM YacTuuamu. Ecnun npMeHa-
HOTCA OCBETIINTENN CO B3BELLIEHHBLIM OCaAKOM, TO KamMepa xnonbeoﬁpasosaHMH
HEe yCTpanBaeTCcA.

0O6e33apaxxnBaHune BOAbI OCYLLECTBASIOT C LiENbI0 YHUHTOXEHWS Bak-Tepun,
rnaBHbLIM 06pa3om naToreHHbix. Hanbonee pacnpocTpaHeHHbIMU criocobamm
obes33apaxuBaHng ABNATCA XI0PMPOBaHME, 030HMPOBaHMe 1 BakTepuumg-
HOe obny4eHve.

VHorpa npumensieTcs cneumanbHasi ob6pa6oTka Bogbl. Tak, NMOA3EMHbIE
BO[bl, KOTOPbIE COAEP>XXaT MHOMO XXenes3a 1 MapraHua, nogBepratoTcs 06e3xe-
NEe3VBaHNIO 1 YAaneHno Mapranua. [NutatensHasn Bofa KOTemnbHbIX YCTaHOBOK
n T3L TpebyeT npeaBapuTensHoOro ymardeHus. Boga HEKOTOPbIX MCTOYHMKOB
BOLOCHAGXeHWs AorkHa BbiTb 00 Nofdayn ee notTpebutenam obecconeHa, T.e.
13 BofAbl A0MKHbI BbITh YAaneHsl pacTBOPEHHbIE B HeW conu. VIHorga ua Bogpl

Yny4LUeHWe Ka4ecTBa NPUPOAHbIX BOA 1 04MCTKA CTOYHbIX BOL.
YuebHuk ans By30B
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B MPOLIECCE €€ 04YNCTKM HEOBX0AMMO yOansTb PACTBOPEHHbIE rasbl, T.6. MPOBO-
O1Tb ee Jerasauuio.

[ns npepoTtepalleHns Koppo3uy TpyGonpoBOAoB 1 annapaTtypbl, @ TakXe Bbl-
nafeHuns B TpyGax conew ocyLLEeCTBNAIT CTabunmsauuo Bogpl nyTem gobasne-
HVS1 B HEE XVMUWYECKIMX PEArEHTOB.

Takum OﬁpaSOM, 0O4YMCTHadA CTaHUuMA npencrtaBndeTt cobon Kommnnekc Ccoopyxe-
HUI, B KOTOPbIX BOAaA NOABEPraeTca O4YNCTKE, npmoﬁpeTaﬂ Ka4yecTBa 1 cBOMNC-
TBa, HeobxoanMble r|0Tpe6|/|Temo. O4mcTHbIE COOpYyXeHud, KakK npasuIio, pac-
rnonaratT Tak, 4Tobbl BOAa mMorna nepenaBaTbCA M3 OAHON0 COOPYXeHnAa B
Apyroe caMmoTeKOM.

1.4. KoarynuposaHue n orctamBaHve Bofbl

[na YKPYNHEHNA MEeNIKOOMCMNEPCHbIX U KOJJTIOMAHbIX 4acTuy C Lenblo yBenn-
HYEeHUA CKOPOCTN NX OCaXOoeHnda n crnocobHocTH 3a4epXxmBaTbCA NMNOPUCTbIMA
qDI/IJ'Ipr\/I'OLLl,I/IMI/I MaTtepuanamMm NpuMeHaT KoarynimpoBaHUE.

KonnongHble YacTuupl, 06nagas 3ANEeKTpM4YecknM 3apAanom, B3anMHO OTTalIKn-
BAKTCA, YTO NPENATCTBYET X YKPYMHEHUIO. Ona YCTPaHeHnA 3TOro npendarc-
TBUAB O6p868TblBaeMyK) BOAOy, coAaep>kaLuyto 06bl4HO oTpMuaTenbHO 3apAXKeH-
Hbl€ KONnongHble 4acTulbl, BBOOAT KOAryJndaHThlI, 06pa3yr0|.|.u/|e MONOXNTENIbHO
3apAXXeHHble KoJuiongpbl. Bsanmopencteume Tex u OPYrnx KonnongHbIX HacTtuy
NPUBOAUT K HENTPanM3aumn Ux 3apanos u 06pasosaH|/|+o bonee KPYMHbIX Yac-
TWL B BUAE xnonbeB. B kavecTse KOaryn#aHToB YalLle BCero npuMeHaT CEPHO-
KWCMbI/ antoMUHUIA [CepHOKI/ICJ'IbIVI rMYUHO3eMm), CEpHOKKMCII0E Xene3o 3aKNCHoe
(>xenesaHbIin KyI'IOpOC], CEepHOKWNCII0E XeJe30 OKMCHOE, XNIopHOoe Xenea3o.

B peaynkTtaTe rugponmsa aTvx conen o6pasyrTcs rMapaThl OKUCEN antoMUHUS
UNn Xenesa, NPefcTaBnsalwLme cobor 06bIYHO MOMOXWUTENBHO 3apsAXEHHbIE
konnougsl. O6pasyoLmnecs Npy MMOPoONU3e BOQOPOAHbIE MOHbI CBA3bIBAOTCS
npucyTCTBYOLLMUN B Bofde GukapboHaTHbIMK noHamu. Ecnn copepalumxcs
B Boae 6vkap6oHaTHbIX MOHOB HELOCTATO4HO, TO ANA CBA3LIBAHWSA BblOENso-
LLIMXCA NPV KOarynsiLymn MOHOB BOLOPOAa K Bofe A06aBNSOT U3BECTb, COLY UMK
efkun HaTtp. [lo3a koarynsHTa 3aBUCWT OT MYTHOCTU U LIBETHOCTY BOAbI U OIS
NpUpoAHbIX Bo 06bI4HO cocTasnsaeT npumepHo 20-50 mr/n.

PeareHTHoe xo035iicTBO. HanbonbLlee pacnpocTpaHeHe MMEET MOKPbIA CMo-
co6 fo3vpoBaHus peareHToB. [py 3ToM cnocobe KoMbs KoarynsHTa 3arpyxa-
toT B pacTBopHbI 6ak 1 ¢ Bogon (puc. 1.1), oTKyaa nocrne pacTBOPEHUs Koa-
FYNSAHT MOCTYNaeT B pacxopHble 6aku 2, B KOTOPbIX NPUrOTOBASETCS PacTBop
OnpefeneHHon KOHLUeHTpaLmn. 3TOT pacTBOp HanpaBnseTcs B J03VPOBOYHbIN
6a4ok 3, a u3 Hero nogaeTcs B o6pabaTbiBaemyto Boay. O6bI4HO yCTaHaBNUBA-
tOT OBa pacTBOpPHbIX 6aka, paGoTaroLLMX MONEPEMEHHO.

AA. AynaH6epreros, 0.3. 3y6anpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



OumcTka 1 06e3zapaxvBaHne Bofbl

[na YCKOPEHWA MpoLiecca pacTBOPEHNA KoarynaHTa B pacTBOPHbIN 6ak nopa-
HOT CXXaTbI BO3AYX MW Nap Unv Xe NpUMMeHAT MexaHn4YecKne MeLlanku.

[na YCKOpeHua npouecca Koarynauum B BoAy BBOOAT Cb]'lOKyrlﬂHTbl — nonmnak-
punamMung nnn akTMBHYHO KPEMHEKKMCIOTY.

Cmecutenn. [na paBHOMEPHOro NepemMeLLInBaHnA KoarynsaHtTa co BCen mMac-
COV BOAbI CINyXaT CMECUTENN. HanbonbLuee pacnpocTpaHeHne nony4unn ne-
peropoa4vaTtble, AblpYaTble N BUXpEBble CMECUTENN.

I'Ieperopo,qtiaTbM CMEeCUTESNTb — 3TO NOTOK C TpeMA BEPTUKAJIbHbIMW nonepe4y-
HbIMW/ NneperopogkamMmu, MMerLwmnmMn nonepemMeHHo LUeHTpalnbHbieE U B6okoBble
npoxoabl. ﬂepeMeLLll/lBaHl/le KoarynfHTa ¢ BoAoW NMPOUCX0AUT B PE3yNbTaTe UH-
TEHCUBHbIX 3aBUXPEHUI MOTOKA.

B Oblp4aToOM CMecuUTene nepemMeLLnBaHne oCyLLEeCTBNAETCA Nof BO3OeNCTBN-
€M 3aBUXPEHNN, 06p83\jI'OLLl,I/IXCF| Nnpuy npoxoae BoAbl HYepe3 0TBEPCTNA B norne-
pe4HbIX Nneperopogkax.

=5
h

B BepTMKanbHOM [BI/IXpEBOM] cMecuTene nepemMeLlmBaHne oCyLLecTBIAeTCH
BCnencteue T\/pﬁ\/J'II/ISSLI,I/II/I BEPTMKanNbHOro NoToka. CmecuTenb MOXEeT bBbITb
KBagpaTHOro Unu Kpyrioro cev4eHns B nnaHe ¢ nnpaMmmnaansHon Unm KOHUYec-
KOW HUXXHEW 4acTbio

HonyckaeTcst cMeLLMBaTL peareHTbl C BOAOW B TPY60NpoBoAax U Hacocax, Nno-
[atoLLMX BOLY HA O4UCTHBIE COOPYXEHUS.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB

PucyHok 1.1.
YcTponcteo

L0151 IPUrOTOBNEHNs
pacTBopa peareHToB
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MeperopopyaTas
Kamepa
xnonbeobpa3oBaHns
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OuncTka 1 0be33apaxusaHne Bofbl

Kamepsbl xnonbeo6pa3oBaHusi. B aTvx kamepax npovcxogut o6pasoBaHue
XIOMbEB B MPOLIECCE MNaBHOro nepemeluvBaHus o6pabaTbiBaeMo Boabl C
pacTBopom KoarynsHta. Boga B kamepe B TeuveHve 10-40 MyH NocTeneHHO
nepemMeLLaeTca 0T MecTa Brycka Ao Bbinycka. CKOpoCTb ABWXEHWS BOfbl B
Kamepe [ormkHa BbITb Takow, 4To6bl XI0OMbsA B HEW HE BbiNajany 1 He pastu-
Banuce. Kamephbl xnonbeobpasoBaHus GbIBatOT NEPEropoAYaThIE, NIONACTHBIE,
BVXPEBBIE U [p.

lMeperopopyatas kamepa (puc. 1.2) npepcTaBnaeT cobor Xene3o06eToHHbIN
pesepByap, pa3neneHHbI NPOAObHLIMI Neperopoakamu Ha kopugopsl. Bopa
NPOXOAUT Mo 3TUM Kopupopam co ckopocTbto 0,2-0,3 M/ c. Hreno pabo4nx Ko-
PVAOPOB MOXET MEHATLCA B 3aBMCUMOCTUW OT MYTHOCTU BOAbI.

JlonacTHbie kamepb! xnonbeobpa3oBaHUa MOryT BbiTb C BEPTUKASbHBLIM U FO-
PV30HTaNbHLIM PAcroNoXeHNeM Bana MeLlarnok. B ogHon kamepe pacnonara-
HOTCA ABE UMW HECKOJbKO MeLLanok. Kaxaas MeLuanka MMeeT 0T ABYX A0 LIEeCTU
nonacten. Boga B kamepax Haxogutcs B TedeHne 20-30 MuH, gBuraschb co
ckopocTeto 0,2-0,5 m/c.

Buxpesas kamepa xnonbeobpa3oBaHysa NPeAcTaBnseT coboin pacLUMpAOLLMA-
CA KBEPXY KOHUYECKUI UMW NpaMmpancHbIi peaepsyap, B KOTOPbIN Boaa noc-
TynaeT cHuay. B peaynbTtate OBUXEHWS BOOb! C YMEHbLLUAIOLLENCSH CKOPOCTHIO
BOKOBbIE CMOM Bofbl NMOACACHLIBAKOTCA B OCHOBHOW MOTOK, Y4TO Crioco6cTByeT
XOPOLLEMY EE NEePEMELLNBAHMIO.

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Aigaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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OTCTOMHUKN. HpOLlECC OTCTamBaHMA OCHOBAH Ha TOM, 4YTO Mpn MalblX CKOPO-
CTAX OBUXEHWA BOAObl B3BELLEHHbIE B HEN YacTuLbl Nog OENCTBUEM CUNbI TA-
JKEeCTW oCakaakTcA Ha OHO. CKOpOCTb ocaxaeHuna 4acTtuy 3aBUCUT OT X pa3-
Mepos, CbOprI, yAenbHOro Beca n temMmnepaTtypbl BOObI.

VIcTouHrkm BogocHabxxeHus XapaKTepn3yrTCa pa3finviHbIM COOEep->XaHMEM B
BOOe B3BELUEHHbIX 4acTul, T.e. UMEOT pa3Hyto MYTHOCTb. B cnasn c atum npo-
OONXUTEeNnbHOCTb OTCTanBaHNA BOObI 6y,ueT pasnn4yHown.

OceeTtnsemas BOAa MOXET ABUraTbCA B OTCTOVHNKE B MOPN30HTaNbHOM, BEP-
TUKanbHOM 1N pagnanbHOM Hanpasl1EHUN. B zaBucumocTn ot HanpaBneHna
MOTOKa pasnu4yatoT OTCTOMHWKN FOpPU30HTanbHbIe, BEPTUKanbHbIE U paguanb-
HbIE.

[opr30HTasnbHBIE OTCTOVIHVKY NPUMEHSIKOT Ha OYNCTHBIX CTAHLMAX NPOU3BOAW-
TensHocTbio 6onee 30 000 m3/cyT.

B ropusoHTansHom oTcTonHuke (puc. 1.3), npeactasnstolem coboi npsamo-
yronbHbIA pe3epByap, BOAA NOCTYNaeT C TopLa W ABVMXETCS BAOMb AfUHHOM
CTOPOHbI pe3epByapa.

Pa3pe3
A — —
.: -E
AT

OTHOCUTENBHO paBHOMEPHOE ABWXXEHWE BOAbI MO BCEMY MOMNEPEYHOMY ceve-
HVIO OTCTOMHMKA AOCTUraeTcs YCTPOMCTBOM [Ablp4aTbiX Meperopopok, Bodo-
CNnVBOB, pacrnpepenvTenbHbIX 1 COOpHbIX XXenobos.

[na paBHOMEpHOro 0TBOAA BOAbI M3 OTCTOMHMKA Ha paccToaHumM 1-2 M ne-
pen 3agHen TOpLOoBOM CTEHKOM YyCTaHaBNMBAKOT OblpHaTyto neperopoaky. Hux-
HIOKO YacTb neperopogki Ha 0,3—0,5 M BbILLE 30HLI HAKOMNMEHWA Y YMNIOTHEHNA
ocajka fenatoT cnnoluHom (6es oTeBepcTui).

"myburHa 30HbI 0CaXAeHWsa NpUHMMaeTCs paBHoW 2,5—3,5 M, a LUMprHa cekumn
OTCTOMHWKA — He 6onee 6 M.

[HWLLEe ropn30oHTanbHbIX OTCTOMHUKOB MMEET YKIOH K MPUAMKY Ofs 0Cagka,
pacronoXeHHOMY B Ha4ane oTcTtonHuka. Ocafok, HakannMBalLwmncs B OT-

Yny4LUeHWe Ka4ecTBa NPUPOAHbIX BOA 1 04MCTKA CTOYHbIX BOL.
YuebHuk ans By30B

PucyHok 1.3.

"opu3oHTanbHbIN

OTCTOWHWNK
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OTCTOMHWK

OuncTka 1 0be3zapaxusaHne Bofbl

CTOWMHVIKE, MEPUOANYECKIN YAANSAHT MEXaHN3UPOBaHHbLIM UMW MMEPaBANYECKM
cnocobom.

|_|pl/l ropy30HTalNbHbIX OTCTOMHWKAX CregyeT npegycMaTprBaTb KamMepbl XIo-
I'IbBOﬁpBSOBaHI/IH neperopoan4atoro nnm BepTnkanbHOro Tura co CnoemM B3Be-
LLIEHHOro ocagka unm 6e3 Hero.

B nocnepHune rogbl HaxogaT pacnpocTpaHeHne ropusoHTanbHbIE OTCTOMHNKN
C paccpenoto4eHHbIM no nnowagn CﬁOpOM BOAbl HEPE3 3aTOonJieHHbIE OTBEP-
CTunA.

BeprukanbHbie OTCTOVIHUKM, YCTpavBaeMble Ha MasbIX OYUCTHBbIX CTaHLMAX
npoussoautensHocTeio Ao 3000 M3/ cyT, NpeacTaBnsaoT cobon KpyribIi nnm
KBagpaTHbI B NnaHe pe3epByap C KOHUYECKUM UK NMpaMuaansHbIM OHULLEM
€ yrnom HaknoHa cteHok 50-70°. Boga nocTynaeT no Tpy6onpoBoay B LEHT-
panbHyto Tpyby, ONycKaeTCcs B HUXXHIOK YacTb OTCTOMHMKAE, 3aTeM NOAHUMAaET-
ca B ero pabo4er YacTu 1 NepenMBaeTca Yepe3 BOAOC/IMB B KPYroBOW MOTOK.
VHorpa BMecTo LieHTpansHom Tpy6bl yCTparBakoT Kamepy X/10nbeobpa3oBaHmns
BopoBopoTHOro Tvna (puc. 1.4). B aTy kamepy Boga NocTynaeT Yepes conna, 13
KOTOpbIX OHa BbIXOQWT MO KacaTeNbHOW, co3aBas BpaLlaTeSlbHOe ABUXEHWE
B Kamepe. B HWxXHel 4acTn Kamepbl yCTaHaBNMBAKOT PELLeTKN U3 LUUTOB Ans
ralleHnsi BpaLlaTebHOro ABMXXEHWS BOab!.

OcBeTneHne NpouCXOAWT NpW YCNOBUM, Y4TO CKOPOCTb BOCXOAALLEro MoToKa
BOAbI MEHbLLIE CKOPOCTY OCaXAEHWA B3BELLEHHbIX YacTuL. Toraa atn YacTuus!
BbiNagatoT Ha AaHo. Ocapok nepuoam4eckn yaanseTcsa caMmoTeKOM MO UNoBoW
Tpybe 6e3 npekpaLleHna paboTbl OTCTOMHUKA.

CkopocTb BOCXOOsLLero noTtoka Bogbl v npuHumatroT B npegenax 0O,5-
0,75 mm/c. uameTp oTCTOMHWKaA He AomkeH npesbiwats 10 M, a oTHoLe-

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Aipaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



OumcTka 1 06e33apaxvBaHne Bofbl

HVe OMamMeTpa BEPTUKAmNbHOM0 OCTOMHWKA K BbICOTE 30HbLI OCaXAEHUS [OMKHO
6bITb He B6onbwe 1,5. Ecnv gnameTp oTcToMHMKa npeBbillaeT 4 M, ToO KpoMe
KpYyroBOro noTka ycTpavBatoT paguarbHble xenoba.

Y1cno OTCTOMHUKOB HA OYUCTHOW CTaHLMM OMXHO BbITh HE MeHee [Byx.

Mnowapob rnonepeYyHoro ce4YeHna BepTUKanbHOro OTCTOMHWMKA cnaraeTcd 13
nnowagn 30Hbl 0CaXXaeHna 1 nnowagn Kamepbl XJ'IOI'IbeO6paSOBaHI/IF|.

Mnowagb Kamepsbl xnonbeobpa3oBaHUs onpeaendeTcs U3 pacyeTa npebbiBa-
HVSA BoOdbl B Hel B TedeHne 15-20 MyH. BbicoTa kamepbl Ha3Ha-4aeTca B npe-
penax 3,5-4,5 m.

PapguanbHbie OTCTOMHUKY NPUMEHSIIOT MPEVMYLLECTBEHHO B MPOMbILLEHHBIX
cucTeMax BogocHabXXeHUs Ha OYUCTHBIX CTaHUMSAX 60MbLLIOM NPOU3BOANUTESb-
HOCTW NpY BbICOKOM COLEPXaHWUU B BOAE B3BELLEHHbIX YacTuu. B aTux oTcToin-
HMKax BOLa MOAAEeTCs B LEHTP, @ 3aTeM [OBUXETCS B pagManbHOM Hanpasne-
HUW 1 CNIMBAETCA B NepUEpUiHbIA CO0pHbIN Xenob, N3 KOTOporo OTBOAUTCS
no Tpybe. Kak 1 B OTCTOMHMKAX ApYrux TUMNOB OCBETNEHWE 3LECH NPOVCXOAUT
BCNEACTBUE CO3[aHUsi MarnbiX CKOPOCTEN OBUXEHWS, NMPU KOTOPbIX B3BELLEH-
Hble 4aCTULibl BbINAAAT Ha HO.

PapnanbHble oTcTonHMKM MetoT gnameTp 20-60 m, rnybuHy 3-5 M B LeHTpe
n 1,5-3 M Ha nepuchepun.

MperMyLLEeCTBO 3TMX OTCTOMHMKOB COCTOUT B TOM, YTO UX KOHCTPYKLMA MNO3BO-
NAeT OCYLLEeCTBNATb NOCTOAHHOE yAaneHre 0cagka MexaHW3MpoBaHHbIM Cro-
cobom 6e3 npekpaLleHns paboTbl OTCTONHUKOB.

OcBeTnuTenu. YcnoBWs OCBETNEHWS BOAbI 3HAYUTENBHO YIyHLLIATCA NMPU Npo-
MycKe ee Yepes Crov B3BELLEHHOro ocafka. HacTvubl B3BELLEHHONO 0cagKa
cnocobeTBYOT GonbLUeMyY YKPYMHEHWIO XMOMNbEB KoarynaHTa. KpyrHbele Xnonbs
MOryT 3afiep>aTb 60nblie B3BELLEHHbIX YaCTUL, COAEPXALLMXCA B OCBETSE-
MoV Boge.

Ha atom npmnHUnne pa60Ta+0T COOpYyXeHund, Ha3blBaEMble OCBET/TIUTENIAMU CO
B3BeLlleHHbIM 0CafKoM.

OceeTtnutenu Nnpn paBHbIX obbemax umeroT bonee BbICOKYHO MpoOM3BOONTESTb™
HOCTb, YEM OTCTONHUKN, U Tpe6yr0T MEHbLLIEro pacxofa KoaryndaHTa.

[na yaaneHus Bo3gyxa, Ny3blpbKM KOTOPOro MOryT B3My4nBaTb B3BELLEHHbIN
0CafokK B OCBETNUTENE, BOAY NpeaBapuTeribHO Hanpas/iAloT B BO3AYyX00TAENN-
Tenb.

OcBeTnuTens kopugopHoro Tuna (puc. 1.5) npepctaBnsaeT cobo NpAMoyrosb-
HbI pe3epByap. KoarynupoBaHHas Bofa NOCTynaeT B OCBETNUTENb Mo Tpy6e
9 v yepes pblpyaTbie TPy6bl / pacrnpedensieTcs B HWXHen (paboyen) yactm 2
oceTnuTens. CKopocTb ABMXEHWUA BOAbl B paboyert YacTu fomkHa 6biTe Ta-

Ynyu4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOL.
YuebHuk ans By3oB
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OcseTtnuTenb
KOPMAOPHOro Tuna
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KOW, 4T0bbI X1onbs KoarynaHTa Haxoguincb BO B3BELLIEHHOM COCTOAHUN. 3tot
B3BELLIEeHHbLIV Crov CI'IOCO6CTByeT 3aAepXxaHno B3BELLEHHbIX YacTuu.

CTeneHb OCBETNEHUS BOAbIl MNPV 3TOM 3HA4YUTENBHO 6onbLue, 4em B 06bIYHOM

oTCTOVHMKE. Bblilwe paﬁoqem 4aCTu HaxoaunTCcA 3aluTHad 30Ha 3, roe B3Be-
LLIEHHOr 0 CNoA HeT.

OcseTtneHHas Boga oTBoauTcs no notkam 4 v tpy6e 70 ans nocnegytoLlein 06-
paboTku. 36bITo4HOE KONMYECTBO ocagka nofcackiBaeTca TpyGon 5 yepes
OKHa 6 B 0CagKoyNnoTHUTENb 7, OTKYAA YNNOTHEHHbIN 0CaAoK NepuoamYecku
UnNu HenpepbIBHO cOpackiBAETCA B KaHanM3aum no Tpy6am 8.

CKopoCTb BOCXOASLLEro noToka B paboyen 4acTu OCBETAUTENSA NpU-HUMAIOT B
npepenax 1-1,2 mm/c.

BbicoTa cnos B3BeLUeHHOro ocagka cocTaBnaeT 2-2,5 M, a BblcoTa 30HbI 0C-

BetneHus 1,5-2 m. Bpems ynnoTtHeHs ocagka B 0CagKoynnoTHWTene ot 3 Ao
12 u.

- 1- 0 AT

)
s

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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1.5. MunbTpoBaHne BoAbI

O6bI4HO Nocne 0cBEeTEeHWS BOAbl B OTCTOVHMKAX U OCBETIMTENAX ee thnb-
TpytoT. [nsa duneTpoBaHna BoLy NMPOMycKakT Yepes Crnovi Menko3epHUCTOro
hunbTpyloLLEero MaTepuana, 3agep>K1BatoLLEero CoaepXXallmecs B Hel 4acTu-
Lbl Menkou B3secu. B kauecTBe chvnbTpytoLLero matepvana NpUMeHsItoT KBap-
LiEBbIV NECOK, FpaBui, OPOBNeHbI aHTPauuT 1 opyrme maTepuansl.

PasanunyatoT ckopble, cCBEPXCKOPOCTHbIE U MeaneHHbIe unnbTpbl. Ckopble b=
TPbl MPUMEHSAKOT MPU KOarynvMpoBaHWW BOAbl, MeANeHHble — npu obpaboTke
BOAbl 6e3 KoarynMpoBaHWsi, CBEPXCKOPOCTHbIE MOryT paboTaTb C Koarynmpo-
BaHWeM Bofbl 1 6e3 Hero.

®PunbTpbl 6bIBaOT OTKPbIThIE (6e3HanopHbIe) U HanopHble (3akpbiTeie). Cko-
pble onbTPbI YaLle Bcero 6bIBak0T OTKPbITbIE, CBEPXCKOPOCTHLIE BCErAa Ha-
NOpHbIe, MELAJSIEHHbIE BCErAa OTKPbIThIE. [IBrXeHWe Bofbl HYepe3 6e3HanopHbie,
UNM caMoTeYHble (hUIbTPbI, 3aMN0fHEHHbIE A0 ONPefeneHHoNn 0TMETKM hunb-
TPYIOLLIEN 3arpy3KOoW, MPOMCXOQMT Nof HanopoMm, Co34aBaeMbIM Pa3HOCTbLHO OT-
METOK YPOBHel Bofbl B hUnbTPE 1 Ha BbiXofe U3 Hero. [BuxeHre Bofbl Yepes
Crnow thnbTPYHOLLEN 3arpy3KM HANOPHbIX (PUNETPOB NMPOUCXOAUT NOJ HaropoM,
C03[aBaeMbIM Hacocamu.

Ckopble punbTpbl. Ckopbit nnbTp NpeacTasngeT cobo 3arpyXXeHHbIN thnb-
TPYIOLLWM MaTepuarnom pesepsyap, CHaABXEHHbIN YCTPOMCTBAMW Ans Nnofaqm
BOfbl, c6opa NpodnnbTPOBaHHOWM BOAb! U NMPOMbIBKY 3arpy3Ku.

Heob6xo0aMMoCTb B NPOMbIBKE 3arpy3kin 06bACHAETCA TEM, YTO B MPOLIECCE pa-
60Thbl CbVIJ'Ipr NOCTENeHHO 3aCopAeTCd 1 ero rmgpasnm4eckoe conpoTmenieHmne
yBenm4mBaeTcs. [1poMbIBKY MPOM3BOAAT YMCTOM BOAOWM B HampasneHUn CHU-
3y BBEpx. HacToTa NpoMbIBKM hunbTpa 3aBUCUT OT Ka4ecTBa ChIpo BOAbl U
06bI14HO He npeBbILLaeT 1-2 pas B CyTKW.

Mo KOHCTPYKLUMM pasnuMyatoT OTKPbITble CKOpPble hunbTpbl OAHOMOTOYHbIE C
OBVXEHNEM BOAbI TOMbKO CBEPXY BHWU3 1 ABYXNOTO4YHblE — C 04HOBPEMEHHBIM
OBVXEHNEM BOfbl CBEPXY BHM3 1 CHW3Y BBEPX. OQHONOTO4YHbIE ChUNBTPLI MOTYT
NUMETb 3arpy3Kky 13 0QHOPOAHOro (UNETPYHIOLLIEr0 MaTeprana unvm u3 pasnmy-
HbIX MaTEPWasNoB — ABYX— UMY MHOMOCMOMHbIE OUNLTPbI.

Bbibop ToM unu nHow cucTemMsl OUNETPOB ONPeAeNnAeTcs TEXHONOrMYECKMMU U
TEXHNKO-3KOHOMUYECKUMIW NoKa3aTenamu.

B oaHonoTouHbIx OTKpbIThIX CKOpbIX hunbTpax (puc. 1.6) koarynuposaHHas u
OCBETNeHHas BoAa nopaeTcs no Tpybonposony 3 B kapmaH 2. [Npoxofas thuvnb-
TpytoLyto 3arpy3ky 70 v NogOep>XXMBaroLMiA rpaBuiiHbIM cno 9, Bofa Yepes
OblpyaToe gHYLLe 5 nocTynaeT B ApeHax 8, oTkyaa no Tpybonposofy 6 Hanpas-
NSETCHA B pe3epByap 4YMCToM BOAb!. Tpyba 7 CRy>XUT Ans onopoXKHeHWs hunstpa
Ha Bpems ero pemoHTa. [lpomMbIBHas Boga Npuv NpoMbIBKE NoAaeTcs no Tpybon-

Yny4LUeHWe Ka4ecTBa NPUPOAHbIX BOA 1 04MCTKA CTOYHbIX BOL.
YuebHuk ans By30B
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PucyHok 1.6.
OQHOMOTOuHBI
OTKPbITbIA CKOPbIA

huneTp
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poBopy 6, NpoXoauT NoaaepXVBaLLMA MPaBUAHBIA Cror 9 1 thUNbTPYHOLLYHO
3arpyaky 70 v cbpackbiBaeTca B NpoMbIBHbIE xenoba 7. 3atem 3arpsisHeHHas
npoMbIBHas Bofa no Tpybonposoay 4 HanpaBnseTcs B BOQOCTOK.

TonwmHa mnbTPYHOLLEN 3arpy3Ky 3aBUCKT OT KPYMHOCTU CraratoLLyx ee 3e-
peH necka n npuHumMaeTcs B npegenax 0,7-2 m. Npu 3ToM pacyeTHbIE CKOPO-
CTV (IMNbTPOBAHMA NMPU HOPManbHOM pexnme cocTaBnaT 5,5-10 m/ 4.

B nocnepHve rogbl cTanu npyMeHsTe OBYXCIOMHbIE (PUNBTPbI, 3arpyXaemMble
cBepxy Ha BbicoTy 400-500 MM gpobneHbIM aHTPaumUToM, @ HUXKE Ha BbICOTY
600-700 mm kBapueBbIM NeckoM. Takune dmneTpel 06nagatoT 6onbLuen rpsa-
3EEeMKOCTbH, YeM (UNLTPbI, 3arpyXXeHHbIe ToNbKo neckoM. NponssopuTens-
HOCTb [BYXCNoMHOro donsTpa noyty B 2 pasa Gonblue Npou3BOanTENbHOCTY
OQHOCHOWHOr 0.

Nopaep xnBatoLLmi rpaBUnHBIA COW yCcTpansatoT BbicoTon 650 MM 13 Yactuy,
KpynHocTbio 0T 2 fo 40 mm. KpynHOCTb 3arpy3ky yBeNMYnMBaeTCA CBEPXY BHUS.
["paBWHbIA CROM CNYXWT A8 NPefoTBPaLleHUs BbIMbIBaHUSA (OUNbTPYHOLLErO
MaTepuvana.

Ha3zHa4eHve gpeHaxa — paBHOMEPHOE 0TBefeHMe NPoUILTPOBaHHOW BOAb!.
Paanuuatot gpeHaxu 6onbLuoro 1 manoro conpotueneHus. MocnegHue B Ha-
CTOsILLIEE BPEMS MOYTW HE NpUMeHsoTCs. [peHaxu 60MbLUIoro conpoTBneHus
BbiBatoT TpybHaThle 1 KonnaykoBble. B nocnegHee BpeMs LUMPOKOE pacnpo-
CTPaHEHVE NONYHMIM TakXe LLEeNeBble APEHaXM.

OHV NO3BONSOT 0TKA3aTbCA OT MPABUMHOIO MOAAEPXXUBAIOLLErO CIOst U TEM
CaMbIM YMEHbLUWTL BbICOTY hUnbTpa.

[NpombIBKY thrnbTPOB NPOBOAAT CO CKOPOCTLIY, B 7-10 pas 6osbLuen ckopocTu
thmnsTpoBaHvs. [NpoaoXUTENLHOCTL NPOMBLIBKM 5-8 MUH.

B AByxnoTo4HbIX OTKPLITLIX CKOPbIX thnnbTpax (pyc. 1.7) ocHoBHasA macca Bofb!
NpoxoguT Yepes hrnsTPyOLLMA MaTepran CHU3Y BBEPX, @ HYacTb BOAbI, MOCTY-

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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natowlern no Tpybe 3, kapmany 2 n xenoby 7, unstpyetcs cBepxy BHM3. [1po-
thunsTpoBaBLUAACS Boga 0TBOAMTCA TpyB64aThIM ApeHaxeM 5, ycTpanBaeMbim
13 LWeneBbix ac6eCTOLEMEHTHbIX UMW BUHWMNACTOBbIX TPY6.

[peHaxHas cucteMa pacronaraeTcsi B TonLe (hunbTPYIOLLEro Crosi Ha pac-
ctosHm 500-600 MM OT NOBEPXHOCTYM 3arpy3Ku.

lMNpoMbIBHasA Boda NOJAETCs B ApeHaxk 5 Ansi B3pbIXNEHUS BEPXHEr0 C0si Mec-
Ka. VIHTeHCMBHOCTL Nofda4n Boabl 6-8 n/ (c+ M?). 3aTemM NpoMbIBHasA Boaa Mno-
[AeTCs B pacnpenenuTenbHyo cucTemMy 6 Ans NPOMbIBKM BCEMO CHosA 3arpys-
ku. VIHTeHecBHOCTL nopaym Bogbl 10-15 n/ (c-m?). BarpsasHeHHas Boaa Yepes
xenob 1, kapmaH 2 n Tpyby 4 cbpackiBaeTcs B BOLOCTOK.

CkopocTb (hnnbTpoBaHnA B ABYXNOTOYHbIX hunsTpax 12 m/u.

KpyrnHo3epHucTbIe ckopbie (hvibTpbl MPUMEHSIOT ANs HACTUHHOIO OCBETNEHWS
BO[bl, UCMOMNb3YeMON At TEXHWYECKMX LIENIeN Ha NMPOMBILLNEHHbIX NMPEAnpuy-
ATNAX. 3TV PUNBTPLI 6bIBAIOT HAMOPHbLIE M OTKPLITLIE. [nNsa 3arpy3ku hnnsTpoB
YyaLle BCero npumeHsio! kBapLeBbI Necok KpynHocTb 1-2,5 mm. BeicoTa
cnost 3arpy3ku 1,5-3 m. CkopocTtb mnetpoBaHma 10-15 M/ 4. pombiBky
KPYMHO3EPHUCTbIX (PUNETPOB NMPOM3BOAAT BOLOW M BO3OYXOM B TaKoW rocne-
posaTensbHocTu: 1) B3pbixeHve hunsTpyroLLen 3arpy3ki BOgow; 2) BoA0BO3-
LyLiHas nNpoMblBKa; 3) OTMbIBKA BOLOW. VIHTEHCMBHOCTL MPOMbLIBKM BOQOM
6-8 n/ (c+™m?), Bo3pgyxom — 15-25 n/ (c*™m?).

CBepxcKopocTHble hunbTpbl N0 KOHCTPYKUMK BbIBAIOT BEPTMKANbHbIE U MO~
pu3oHTaneHble. [ogaepXvBalowmin rpaBUAHBLIA CNOA B 3TUX OUNbTPax He
ycTpamBaloT. B HuxHeln 4acTn dmnbTpa pacnonaratoT Tpybbl Ans NPOMbIB-
KM 1M NpoayBku ero Bo3gyxoM. Hawvbonbluee pacnpocTpaHeHue nomnyyvnv
BepTMKanbHble unbTpbl. CKkopocTn unsTpoBaHUs B Takux gaunbTpax 25-
100 M/ 4. [pUMEHSIOT MX ANA 4aCTUYHOr 0 OCBETNEHNS BoAbl. PaboTa dmnsTpos,
perynupoBaHne CKOPOCTY nbTPOBaHUS 1 MPOMbIBKa VILTPOB aBTOMaTU3N-
poBaHbl. [ns 04NCTHbIX CTaHLMA B0MbLUOM NPON3BOANTENBHOCTN MPUMEHSIOT

Yny4LUeHWe Ka4ecTBa NPUPOAHbIX BOA 1 04MCTKA CTOYHbIX BOL.
YuebHuk ans By30B

PucyHok 1.7.
[BYyXNOTOYHbIN
OTKPbITbIN CKOPbI

huneTp
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rOPU30HTarNbHbIE (OUILTPLI, UMELLME GOMbLUYKD NAoLaab (hUNbTPOBaHUS M0
CpaBHEHWIO C BepTuKanbHbIMU. [oTepu Hanopa B dunstpax gocturaoT 10 M.

MepneHHble punbTpbl. MeaneHHble (UNbTPbI MPUMEHSIFOT HA OYUCTHbBIX CTaH-
uMaAx Manon npoussoguTensHocTw. Mo cnocoby pereHepaumn 3arpysku 3Tu
thunbTpbl BbiBaOT ABYX TMMOB; 1) C yoaneHWem 3arpasHeHHoro cnos, 2) ¢ oT-
MbIBKOW 3arpsi3HEHHOr0 CMOs HEMOCPEACTBEHHO B (OUNLTPE NyTEM MEXaHNYEeC-
KOro pbIXMEHNA CNOS U TMAPaBANYECKOro yaaneHus 3arpsasHeHnit. Beicoty cnos
3arpysku necka kpynHoctbio 0,3-2 MM npuHumatoT pasHo 850 MM 1 rpaBus
kpynHocTbio 2-40 MM — paBHo 450 mm. [Npun pereHepaumm ¢ 0TMbIBKOW 3a-
rpy3Ky HEMOCPEACTBEHHO B (AUNLTPE LUMPUHA CekLnm hnnbTPoB JoMXHa 6biTb
He 6onee 6 m, gnnHa — He 6onee 60 M. Cnoi Bofbl Hag NOBEPXHOCTLIO 3arpy3Ku
papeH 1,5 M. CKopocTb qannbTPOBaHWS Anst MeASIeHHbIX (OUNLTPOB COCTaBNAET
0,1-0,2 M/ u.

KoHTakTHble OCBeTNMTENV NpeacTaBnsaioT cobor CoopyXeHUs KOMBUHUPO-
BaHHOro Tvna. B HMX coBMeLLaloTcs npouecchl xnonbeobpasoBaHns, oTcTa-
MBaHWUA U IUNETPOBaHUSA. 3TO MO3BOMAET 3HAYUTENBHO YMEHbLUUTL 06LEM
coopyxeHui. MprHLUMN paBboTbl KOHTAKTHOMO OCBETNUTENA COCTOUT B TOM, YTO
npy hunsTPOBaHMM Bodbl Yepe3 CHOM 3epHUCTON 3arpy3Ku Ha MOBEPXHOCTU
cnaratLVx ee 3epeH COpBUpYHOTCA B3BELLEHHbBIE Y KOMTNOMAHbLIE YacTULbI.

OBuxeHne Boabl B KOHTaKTHbIX OCBETNUTENAX NPOMCX0aMT CHM3Y BBEpX. CKo-
pocTb mnbTpoBaHua 4-5 M/ 4. [ng 3arpy3ku 0CBETNUTENEN NPUMEHRAOT rpa-
B/ N KBApPLEBbLIN NecoK. [paBuiHbIA NOAAEPXMBAIOLIMIA CNON UMEET Kpyn-
HocTb 3epeH 2-32 MM 1 BbicoTy 350-500 mMm. BiicoTa dimnbsTpytoLero cnos
necka 2000-2300 MM npu akBMBaneHTHOM anameTpe 3epeH 0,7-2 Mm.

3arpysky nNpoMbIBatoT BOCXOOALLMM MOTOKOM BOAbl 1 Bo3pgyxa. Ona paBHO-
MEepHOro pacnpefeneHns BoAbl M BO3dyxa NpUMeHsT Tpyb4aTtyo pacnpe-
LenuTenbHY cucTeMy 60MbLLOr0 CONPOTUBAEHUS C MOAOEPXMBAOLLMM rpa-
BUMHBLIM Croem nnm 6e3 Hero. PexM BogoBO3AYLLHOM NPOMbIBKM Ha3Ha4akoT
cnepytowmn: 1) npogyeka 1-1,5 mMuH; 2) coBMecTHasi TpOMbIBKa BOAOM U BO3-
LYXOM B TeYeHWe 6-7 MVH C MHTEHCUMBHOCTLIO nofaym Bogbl 2-3 n/ (¢« Mm?);
3) nocnenyoLLan NpoMbIBKa BOAOW C MHTEHCUBHOCTBIO 6-7 n/ (c+MP) B Tede-
Hue 4-6 MUH.

KoHTakTHble ocBeTNUTENN MOryT paboTaTb C MOCTOSHHOWM CKOPOCTbH0 (hnb-
TpoBaHWA B nepuof pabo4ero uukna 1 ¢ nepeMeHHo CKOpPOCTbH0, yObIBatoLLen
K KoHuy Linkna.

1.6. O6e33apaxuBaHve BoAbl

Bogpa NMOBEPXHOCTHbIX NCTOYHWMKOB, KakK npaBunsio, COOep>XnNT 6OH83HETBOprIe
68KTepI/IVI. B pes3ynbrate oTCTanBaHnA n (*)I/IJ'IprOBaHVIH M3 BOAbl yoanaeTca oo

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Aipaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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95% 6akTepui. [ns yHMYTOXEHWA ocTaBLUMXCs bakTepun Bogy 0b6e33apaxm-
BatoT. C aTOM Lienbio NCNonb3yHT XULAKUIA XJ1I0P, TMAOXI0PUT HATPWUS, pacTBopbl
FMMNOXMOPUTOB, MOMYYEHHbIE 3NEKTPONUTUHECKMM NYTEM, 030H, ABYOKUCH XJ10-
pa n 6akTepuumgHoe obnyveHne. Bogy B Xx03AMCTBEHHO-MUTLEBLIX BOOOMPO-
BOOaX, NMUTAIOLLMXCS U3 NOA3EMHbIX UCTOYHMKOB, 06e33apaxmBaloT B cryvae
BO3MOXHOr0 NONagaHnsa B 3TW UCTOYHMKM 60Ne3HETBOPHbLIX BakTepuii.

XnopupoBaHue. Havbonee pacnpocTpaHeHHbIM METOAOM 06e33apaxnBaHns
SIBNSETCS XNOpUpoBaHue. [ns xnopupoBaHnsa UCMOMb3YHT XMOPHYH U3BECTb
1N ra3006pasHbIn Xnop.

XropHyt0 M3BECTb MPUMEHSIOT NMpY MarnbIx pacxodax Bofbl. [pu BBegeHun B
BOZY XMOpHasa M3BECTb PacnafaeTcs Ha rMAOXINOopUT KanbUWs U XTIOPUCTbIN
KanbLuiz. [MNoxnopuT KanbLUmWst pearupyeT ¢ yrnekucrnoton unm brkapboHaTa-
MW KanbLus, HaxoOaLLMMICS B BOZE, 06pa3ys XNopHOBaTUCTYH KUCIOTY, KOTO-
pasi Nerko pacnagaeTcsi ¢ 06pa3oBaHMEM aTOMapHOro KMCopoaa, 0kasbiBak-
wero 6akTepvumpHoe aencteue. [Npy BBeAEHMM B Bogy ra3006pa3Horo xnopa
06pa3yloTca XNopHOBAaTUCTas U ConsHas KMCNoTbl. XNOpHOBaTUCTasA KMCnoTa
pacnagaeTca C BblOeneHVem aToMapHoro kucrnopoga. HeobxoguMbin ady-
(hexT XNOpVPOBaHUA AOCTUIrAETCA B pe3ynsTaTe XOPOLLEro NEPEMELLIMBAHUS 1
30-MMHYTHOr 0 KOHTaKTa Xnopa C BOAOM. Takow KOHTaKT MPOUCXOANT B KOHTaKT-
HOM pe3epByape 1nv B TpyGonpoBope, NofatoLLem Bofy NoTpebutensm.

Bopa, noctynatoan k notpebutensm, gomkHa cogepxaTtb B | n 0,3-0,5 mr
xnopa (Tak Ha3blBaeMbIi OCTATO4HBIA XM0P), YTO CBUAETENLCTBYET O JOCTa-
TOYHOCTV BBEOEHHOW [03bl Xnopa Ans nonHoro obe3sapaxuBaHus Bogbl. Ha
1 n chunsTpOBaHHOW BOAbI BBOAAT 2-3 Mr Xropa, a Ha 1 N HedhnnbTPOBaHHOM
pe4Hor Bogbl — 4o 6 Mr xnopa.

O6bI4HO NPUMEHSIOT ABOVMHOE XNOPYPoBaHue, fo6aBnsAsa Xop Nepeg oTcTansa-
HWEM 1 nocne pUnsTPoBaHKS.

[ns nosupoBaHus xmnopa crnyxaT xnopatopsl. [1o npuHumny paboTsl 1x genst
Ha BaKyyMHbIe 1 HanopHble. HanopHbie xIopaTopbl UMEKOT TOT HEAOCTATOK, YTO
B HUX ra3006pasHbIi XNOp HAXOAUTCS MOA AaBNEHUEM BhiLLE aTMOCDEPHOIO 1
MO3TOMY BO3MOXHbI YTEYKU ra3a, KoTopbIn 04eHb AA0BUT. BakyymHble xnopa-
TOpb! HE UMEIOT 3TOr0 HelOCTATKA.

Xriop JOCTaBnsAOT Ha CTAHLMIO B CXUXEHHOM Bufe B GannoHax. /13 atux 6an-
NOHOB XJ10p NEPENMBAKIT B MPOMEXYTO4HbIN GansoH, rae OH NEPEXOAUT B ra3o-
06pa3Hoe cocTosiHve. a3 NocTynaeT B xnopaTtop. 34eck OH pacTBOPSETCS B
BOLONPOBOAHOM Bofe, 06pasys XNopHy BoAy, KOTopas BBOAMTCS B Tpy6onpo-
BOZ, TPAHCMOPTUPYHOLLMIA BOgy, MPEeAHAa3HAYEHHYH O7st XTIOPUPOBaHMS.

[Mpwv NoBbILLEHUM 0036 X1OPa B BOAE OCTAETCS HEMPUATHBI 3anax. Takyto Bogy
HeobxoaMMo OexnopupoBate. [ns npefoTeBpalleHns obpasoBaHust xnopde-
HOMbHOMO 3anaxa Ha CTaHUMsIX B Body NofatoT ra3006pasHbIi aMMUak.

Ynyu4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOL.
YuebHuk ans By3oB

29



30

OuncTka 1 0be33apaxusaHne Bofbl

[na NPpUroToBNEHNA TUMOXNOPUTA HATpUA 3INEKTPONUTUHECKUM crnocobom
HEenocpencTBeHHO Ha O4YUCTHbIX COOPYXEHUAX CIy>XXaT 3NeKTponm3epbl C
FpaCbI/ITOBbIMI/I nnactnH4YaTbiMn UMM 3aCbIiNHbIMXA - MarHeTUTOBbIMU  3NEK-
TpooamMu. SJ'IEKTpOJ'II/Isepr OOJDKHblI - pacnonaratbCA B M30MPOBaHHOM
rnoMeLleHnn.

030HI/IpOBaHI/IB. CyLLI,HOCTb npouecca oﬁessapaxmsaHMﬂ BOObl O30HOM 3a-
KJ1K04aeTCcA B OKNCNeHnn 68KTepI/II7I aToMapHbIM KMCopoaom, 06pasyrou.u/|M09|
npun pacnage o30Ha. O3oH O0AHOBpPEMEHHO YMEHbLUAET LBETHOCTb, 3arnaxu u
NPUBKYCbI BOAbI.

Ons o6eszapaxvBaHua 1 n BoAbl MOA3EMHbLIX WCTOYHUKOB TpebyeTtcs
0,75-1 Mr 030Ha, @” 1 N MNLTPOBaHHOM BOAb! NOBEPXHOCTHLIX MCTOYHUKOB
1-3 Mr o30Ha.

O30HB BME 030HO-BO3YLLIHOV CMECU MOJTy4atoT B 3NEKTPUYECKX 030HATOPax
N3 KMcnopoaa Bo3gyxa. B cocTtaB 030HATOPHOM YCTAaHOBKW BXOAAT COOPYXEHUs
ONs CMHTE3a 030Ha M AJ1s CMeLLeHNs 030Ha ¢ BogoW. oaroTtoeka BO34yXxa ongd
C/HTE3a COCTOWUT B 3apep’XaHnn B3BELUEHHbIX 4acCTul Ha cbmanpe, OCYyLLKe
BO34yXxa B aucop6epax C cunukarenem unu anomorenem. [logroToBneHHbIN
BO34yX HanpasJiIAETCA B 030HATOPbI.

MepemeLLrBaHVE NOTyYEHHOM 030HO-BO3AYLLHOM CMECH C BOQOW NPOV3BOOMT-
ca 6apboTMpPOBaHKEM B KONOHHAX, pe3epByapax. [IpUMeHsoT Ans 3Toro Takxe
3XKEKTOPbI-CMECUTENN U MEXAHUYECKME MELLIAMNKU.

EaKTepmu,quoe OGHVHEHVIG. 3ToT MeTo[q 068338p8)KI/IBaHI/IF| BOAbl OCYLLIECT~
BINAETCA C MCMNOJ1Ib30BaHNEM \/J'Ipra(*)VIOJ'IETOBbIX ny4ven, obnapatomx bakre-
pULMOHBIMY CBOVCTBaMW. ﬂpVIMEHHK)T ero ana OGGSBapa)KI/IBaHI/IH HebonbLIMX
pacxonoB BOAbl NOA3EMHbIX NCTOYHMKOB, @ TakXe (*)VIJ'IprOBaHHOVI BOAbl No-
BEPXHOCTHbIX NCTOYHUKOB. B kavecTBe MCTOYHMKOB N3Ny4eHna cnyxart pTyTHO-
KBapueBble JlaMrbl BbICOKOro Ui HA3KOro gasieHnd.

Sq)QJBKT oﬁesaapaxmsaHm 3aBMCUT OT NpPOAOIIXNTENbHOCTN N MHTEHCUB-
HOCTU N3JTy4HEeHNA. Pasnunyatot HanopHbIe 6aKTep|/|u|/|,qu|e YyCTaHOBKW, pacno-
JlaraeMble Ha HaMnopHbIX U BCaCbIBAOLLMX pr60nposonax, n 6e3Hanopr|e,
yCTaHaBIMBaeMbl€ Ha rOpU30HTalIbHbIX pr60nposo,uax nnn B cneuymanbHbIX
KaHanax.

OGGSBBPB)KI/IBBHI/IB yJ'IpraCbVIOJ'IeTOBbIMI/I JiydaMn He NpUMEHAETCA OnA BOO
BbICOKOW MYTHOCTMW.

1.7. CneunanbHana o6paboTka BoAbl

B 3aBrcnmMoCTN 0T CBOMCTB BOALI UICTOYHMKE BOAOCHABXXEHNA nnm oT Tpe6osa*
HUI, NpeabaABraeMbIX I'IOTpeﬁI/ITeJ'IHMI/I K Ka4eCTBY BOAbl, MOXET I'IOTpeﬁOBaTbCH

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Aigaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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cneunarnbHan ee OﬁpaﬁOTKa — ymMAr4eHuve, obesxenesnBaHue, ctabnnmsauns,
obecconnBaHue, oxnaxgeHve 1 T.n.

YMmsardyeHne BoAbl, NpefHa3HayYeHHoN Ons XO3ANCTBEHHO-MUTLEBLIX LIENEN,
06bI4HO He npoun3BopsaT. OgHako oHO HeoBXoAMMO Anst HEKOTOPbLIX TEXHOMO-
MMYECKMX NPOLECCOB Ha NPOMbILLNIEHHbIX NPEANPUATUSX. Tak, Ana oTAENbHbIX
MPON3BOACTB TEKCTUIIbHOW, XMMUYECKOM W MULLEBOM OTpacien NPOMbILINEH-
HocTu TpebyeTca Boda C XXEecTKocTblo He Bonee 1 mr-aks/n. MNutatensHas
BOAA ONs KOT/IOB CPEAHEro M BbICOKOro AaBfeHMs OOMKHA UMETb XXECTKOCTb
He 6onee 0,3 Mr-aks/ n.

PasnnyatoT meToabl peareHTHOro 1 KaTMOHUTOBOIO YMAr4eHA BOAbl, @ TakXe
KOM6VIHI/IpOBaHHbIe MeTOodbl.

13 MeTofoB peareHTHOro yMsaryeHvst Hanbornee pacnpoCTpaHeH M3BECTKOBO-
COLOBbIY, NPU KOTOPOM B Bogy [06aBNSOT U3BECTb [ CHATUS BPEMEHHOM
(kap6oHaTHOM) XECTKOCTUN U KanbLWUHUPOBAHHYO COAY AN YAANeHUs NoCTOosH-
How (HekapBoHaTHow) >xecTkocTy. [py BBEAEHUN B BOAY yKa3aHHbIX peareH-
ToB 06pasytTcs HEPAcTBOPVMbIE COEAVMHEHUS, BbiNadatolme B 0cafjok, Unm
COEOVHEHUS, COXPaHSsIOLLMECH B BOfe, HO He o6nafatoLime CBOMCTBaMM CONen
XKECTKOCTMW.

Nocne YMAr4yeHns BoAy OCBETNAOT B OTCTONHMKAX UM OCBETNIUTENAX. VHorpoa
OnA yCKOpeHud npolecca OCBETNEHNA MPON3BOAAT KoarynmpoBaHne BOObl, Xe-
JIe3HbIM Kynopocom.

Ha pucyHke 1.8 npuBefeHa cxema yCTaHOBKU AJiA yMAr4eHna BoAbl N3BECTKO™
BO-COAOBbIM METOAO0OM.

|_|pI/1 M3BECTKOBO-COAOBOM YyMAr4eH BOAObI 06bI4HO NPMMEHADT KaMepbl XNo-
I'IbeoﬁpaSOBaHl/lﬂ BMXpEeBOro Trna.

MeToa KaTMoHUTOBOro yMAr4eHna OCHOBbLIBAETCA Ha CMocoBHOCTN KaTUOHWU-
TOB 06MeHMBaTbL KaTUOHBI HaTpWVA UM BOJ0POAA HA KATMOHbI CONEV XXECTKOC-
TN, coaepxaLunxcqd B BoAe. VMHF“IGFOLLWPO CMOCOBHOCTb KAaTMOHUTOB Ha3bIBaOT
0B6MeHHOoM cNOCOBHOCTLH UMM EMKOCTBHO MOrNoLLeHs.

B pesynstate 06MEHHOM peakuuy KaTUOHbI COMEN XEeCTKOCTU MepexopsT B
COCTaB KaTWUOHWTa, @ B BOLY NEPEXOAAT KaTMOHb! HATpus, 06pasys HaTpreBbIE
conu. Takoe ymsirdyeHue HasbiBatoT Na-kaTuoHuposanveMm. Mpu H-katnoHupo-
BaHUM B 06MEHHYH peakuMio C KATMOHaMW MarHus 1 KanbLuWsi BCTYNakT KaTu-
OHbl BOOPOA.

|_|pl/l paGOTe YCTaHOBKW KGTUOHUT PpacxogyeT KaTUOHbI NannmHn TEPAET Crno-
CoBHOCTb ymMArdaTb BOAy. B cBAsn ¢ atum Heobxoguma rnepmnoamn4eckaa pe-
reHepauna KatTmoHMTOBOrro qavmpra. [na BoccTaHOBNEHNs KaTUOHOB HaTpuA
vepes CbVIJ'Ipr MponycKakT pacTBOp NOBApPEHHOM CONn, a AJ19 BOCCTaHOBNEHUA
KaT1oHOB BOJOPOAa — pacTBOP CEPHOW KNCNOTHI.

Yny4LUeHWe Ka4ecTBa NPUPOAHbIX BOA 1 04MCTKA CTOYHbIX BOL.
YuebHuk ans By30B
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PucyHok 1.8.
YcTaHoBka ans
yMSIrYeHust Bogbl
N3BECTKOBO-
CO[0BbIM METOAOM

1-3 — pacTBoOpHble Hauky; 4-6 — fo3vpytoLume 6avuky; 7 — CMecuTensb;
8 — kamepa xnonbeobpasosanus; 9 — Bo3ayxootaenutens; 10 — ocBetnuTens; 171 - ounbTp;
12 — pe3epsyap; 13 — Hacoc

lNocne H-kaTnoHMpoBaHWS yBENMYMBAETCA KUCNOTHOCTL Bodbl, @ nocne Na-
KaTUOHMPOBaHUS BOAA MPUOBPETaET MOBbILLEHHYHO LLENOYHOCTb. [1puMeHsis
H-Na-kaTnoH1poBaHWe, yMArYeHHY0 BOAY HE HY>XXHO HW MOALLENavMBaTh, HU
NOAKUCIATb.

Ha pucyHke 1.9 npyvBepeHa cxema yctaHoBkM Ans Na-kaTMoHMpoBaHus.
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PucyHok 1.9.
YcTaHoBka ana 3
Na- kaTnoHvpoBaHWs % g“"t‘.—
B HanopHbIn hunbTp, 3arpyXeHHbI kKaTMoHMTOM, no Tpybe 1 BBOAUTCS BOZa
ana ymard4eHua. Bo,ua npoxognT 4Yepe3 KaTMoOHNUT CBEPXY BHU3 1 OTBOOUTCA MO
Tpybonposogy 3. [ina npombIBKM 3arpy3ku usTpa Yepes ero ApeHaxHy cuc-
TEMY NnogaeTcd BoAa U3 NpoMbIBHOIO Baka 2. ﬂpOﬂOJ‘I)KI/ITeJ'IbHOCTb NPOMbIBKU
32 A.A. AynaHb6epreros, 0.3. 3y6aupos, C.b. Anpaposa,

E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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10-15 muH. MNpombiBHan Bopa cbpackiBaeTcs no Tpybe 1. Ons pereHepaummn
KaTnoHuTa B onnbTp BBOAAT pacTeop conuv. Conesor pacTtsop u3 dmnbTpa
yxoouT no Tpybe 4. 3atem dmnbTp JOMKEH BbITb OTMbIT OT COfIEBOr0 PacTBO-
pa. [ns atoro no Tpybe / NOQaT Chipyto BOAy, KOTOpPas MpoXoauT qumnsTp u
cbpacbiBaeTcs no Tpybe 4. HacTb 3TOM BOAbI HanNpaBnAeTCA B MPOMbIBHOM
bak.

06e3xxene3anBaHne BoAabl. CogepxaHue xenesa B NMMTLEBOM BOAE HE A0SIKHO
npesbiwaTe 0,3 Mr/n. Ha npegnpustnax psga oTpacnert NpoMblILLIEHHOCTY,
Hanpumep TEKCTUNbHO, COOEPXaHNe Xenesa B BoAe, UCMoNb3yemMow Ans Tex-
HOMOMMYECKMX HYXM, He AofkHO npeBbiwaTh 0,1-0,2 mr/ 1.

O6e3xene3nBaHue BOAbl NOBEPXHOCTHLIX NCTO4YHMKOB NMPOBOAUNTCA NyTEM a3~
pauunn, BBEOEHUA peareHToB-0K/CIUTENEN C a3paumen unm 6e3 Hee 1 nytem
KaTnoHpoBaHUA. OﬂHOBpeMeHHO NnponcxognT ee OCBETNIEHNE U obecuBeun-
BaHMe.

YcTaHoBka 06e3Xene3nBaHns METOLOM a3pauuy COCTOUT U3 a3paLyoHHOro
YCTPOMCTBA, KOHTaKTHOO pe3epByapa v thunbTpa.

B aspauroHHOM yCTpoMCTBE Bofa HACKILLAETCH KUCNOPOAOM, YaCTUYHO yaans-
eTCs YrNeKncnoTa, ABYXBarneHTHOE XEeNes30 OKMCIAETCA A0 TPeXBaNeHTHoro. B
KOHTaKTHOM pe3epByape 3aBEpLUAETCs OKMCIIEHUE ABYX-BaNeHTHOro Xenesa
1 0BpasyeTcs 0cafoK rmgpaTa okucy xenesa. PunbTpbl CnyXaT ansa u3snede-
HWS1 U3 BOLbI rMapaTa OKUcK xenesa. Aapaunsa Bodbl MOXET OCYLLECTBMSATLCS
cnegylLMMM crnocoB6amMu: HarHeTaHWeM BO3yXa Yepes AblpyaTbie Tpy6bl Ui
MOPUCTbIE NNACTWHBI; NMoJaYen Bo3Oyxa BO BCACbIBAKOLLMIA NaTpy6oK Hacoca;
pa3bpbI3rMBaHNEM BOfbl; MPOMYCKOM BOfAbl YEPE3 KOHTAKTHBLIE UM BEHTUNS-
TOpHble rpaanpHW. Hanbonee pacnpocTpaHeHbl KOHTAKTHbIE FPagupHU.

VcTaHoBKa ang peareHTHoro (c nomoLubo KoarynmpoBaHua 1 N3BECTKOBaHWSA)
obes3xenesnBaHnsa BoOL4bl COCTOUT U3 YCTPOMCTB /15 pacTBOPEHUA 1 J031poBa-
HNA peareHTa, a3paTopa-CMecUTeNd, OCBETIITENA A d)manpa.

A3spaTop-cMecuTenb 06bI4HO COBMELLIAETCA C OCBETIMTENEM M pacrnonaraeTca
Hag HuM. OH npepcTaBnseT cobov CUCTEMY AbIpYaThIX OHNLL, PACMONOXEHHbIX
O[HO HaZ Apyrum

O6e3xenesnBaHNe KaTMOHMPOBaAHUEM MPOU3BOAAT HA KATUOHWUTOBbIX (NIIb-
Tpax, 3arpyXeHHbIx cynbgoyrnemM PunsTp pereHeprpytoT pacTBOpoM MoOBa-
pEHHOW conu.

Crabunusauuns BoAbl 3aKHYAETCA B MPUOAHNM e CBOMCTB, NPY KOTOPbLIX OHa
TepsieT cnocobHOCTb BbI3blBaTb KOPPO3UIO 1 OTK1aAbIBaTe CONW, MPenaTcTBYeT
6uonornyeckomMy obpacTaHuio.

Crabununsauwsa Bogpl Heobxoguma B NMPOMbILLUJIEHHBIX CUCTEMAX O60pOTHOFO
BOOOCHabXeHus, korga 1u3-3a ncnapeHunsd BoAbl B OXNagnTeSIbHbIX COOpPYXe-

Yny4LUeHWe Ka4ecTBa NPUPOAHbIX BOA 1 04MCTKA CTOYHbIX BOL.
YuebHuk ans By30B
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HUAX B HEN NOBbILLAETCA KOHLIEHTPAaLWA Conew. Crabununsaums BoAbl B Taknx
cucTemMax npenorepallaeT 06pasosaH|/|e Hakunm n passntne Koppo3nn B Ten-
NI00BMEHHbIX annapaTtax U 0XnaguTerbHbIX YCTPOUCTBaX.

Ons cTrabunmusaumm Bofsl NPUMEHRAOT NOAKMUCHEHNE, pekap6oHn3aLumnio 1 doc-
thatmposaHue. MNopkncneHne Bodbl 3akntoyvaeTcs B fobaBke B Hee CoNaHom
UK cepHom KMcnoThl. [pn pekapboHW3aumm B Bogy BBOOAT YrNEKUCOTY Ons
cTabunusaummn cogepxxaLumxcs B ner kap6oHaToB. [na aToro 06b14HO MCnonb-
3yl0T ObIMOBbIE ra3bl, B COCTaB KOTOPbIX BXoOMT yrinekucnota. Mpu chocdatu-
poBaHuu B BOAy A0b6aBnsaroT dhocdathl (rekcameTadiocthaT HaTpus, TPUHATPUIA-
dhocdhaT n cynephocdaT). PochaTtsl NpenAaTCcTBYT 06pa30BaHMI0 OTIOXEHWN
B TpybonpoBogax 1, KpoMe Toro, 06pasyoT Ha NOBEPXHOCTU METana MneHky,
KOTOpas NpefoTBpaLLaeT pa3BuTE KOPPO3MUU.

[nsa 6opbbbl ¢ 6ronornyecknm obpactaHvem TpybonpoBodoB 1 060pyaoBaHUS
B CcMCTeMax 060pOTHOro BOJOCHAbXeHNS NEPUOANYECKN MPUMEHSAOT KyNopo-
COBaHWe U1 XNopupoBaHne BOdbl.

0O6ecconnBaHne BoAbl 3aK/O4YaETCs B yoaneHnn n3 Hee paCTBOPEHHbIX CO-
nen. NonHoe obecconneaHne Heobxoanmo, Hanpumep, Npn noarotoeke nuTa-
TenbHOM BOAb! AN1s1 KOTNOB BbICOKOro AaBneHus. YactnyHoe yaaneHme pacTtBo-
PEHHbIX CoNnew Ha3bIBAETCA ONPEeCcHEeHVEM.

OnpecHeHe Bof C conecoaep>xaHuemM ao 2-3 /N NpovusBoanTcs Npy NoMoLLm
NOHHOro 06MeHa, Bof C conecoaepxaHnem 3-15 r/nr — MeTofom anekTpoan-
anusa unv rmnepcunsTpPaLmmn 1 Bof ¢ conecoaepxarem 6onee 10 r/n — ny-
TEM 3aMOpaXnBaHUs, ANCTUANALMN UK TMNepgnnsTPaLmn.

VIoHHBIN 06MeH NPMMEHAT ONA ONpecHeHna nnn obecconueaHua Boabl npu
KOnmM4ecTBe B3BELUEeHHbIX YacTuL B Her He bonee 8wmr/nu LIBETHOCTU €€ He
bonee 8°. OnpeCHeHme BOObI NyTEM MOHHOIO obmeHa 06blvHO npoBognTCcAd no
O[HOCTYMNeH4yaTon cxeme dZ)I/IJ'IprOBaHI/IEM Yepes3 KaTtMoHnT U CcnabooCHOBHbIN
AHNOHNT. I'IpenycmanleaeTCH yoaneHume yrinekmcroTbl 13 dZ)I/IJ'IpraTa KaTtno-
HUTOBbIX qjl/IJ'IprOB. |_|pVIM8HF|K)T TaKXe OBYX~ N TPEXCTYNEH4YaTblE CXEMbI.

OxnaxpeHue Bogbl. B cvcTemax NpoMbILLNIEHHOr0 BOLOCHAGXEHWS Ana OX-
naxKaeHVst Boabl MPUMEHSIIOT OXNaguTenbHbIe Npyapl, 6pbi3ransHble 6accemnHbl
W rpagupHu.

OxnaputensHeie npyabl NPeacTaBnsioT COBOM MCKYCCTBEHHbIE BOLOEMbI, B
XBOCTOBYIO 4acTb KOTOPbIX COpachIBalOT HarpeBLLYOCS BOAy, @ U3 FOMOBHOM
4acTW KOTOpbIX 3abvpatoT oxnaxaeHHyo Bogdy. OxnaxxgeHvie Bofbl NMPOUCX0-
[OWT BCNELCTBME EE UCMAPEHNS C MOBEPXHOCTU U KOHBEKLMW. OXnagnTensHbIn
adhchekT Npyaa 3aBUCUT OT TEMMEPATYPbI HAPY>KHOIO BO3AYXa, CUSbI 1 Hanpas-
nenusa sBetpa. Ona oxnaxgeHua 1 m3 Boabl Heobxoamma nnowage npyga 15—
40 m?. K HegocTaTkaM NMpyaoB OTHOCATCH 3apacTaHue X B pe3yfbTaTe MHTEH-
CVBHOI0 pasBuUTUA BOAHbIX OPraHM3MOB U MUHepanusauus sofbl. B cBasu ¢

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Aipaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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3TM Npyabl 06bI4HO YCTPanBaKT TOJIbKO B TEX CIly4asx, Korga Heobxoammo pe-
rynnpoBaHune BOOHOIo CToka.

Bpbi3ranbHbie 6acceriHbl BbINONHAKT B BUAE NMPSMOYrofbHbIX BOJOHENPOHUN-
LaeMblix pesepByapoB rnybuHon o 1,5 M. HarpesLuytocs Bogy pa36pbi3ruea-
tOT MO MOBEPXHOCTY BOMbI C MOMOLLb Bpbi3ran. [py pas36pbi3rnBaHn Bogbl
MPOUCXOUT € OXNaXAeHUE.

rpaﬂl/lle/l 6bIBaOT KanenbHbIMW 1 MNAIEHO4YHLIMN.

HanGonee pacnpocTpaHeHbl rpagMpHU KanesnbHble GalleHHoro Tuna. Harpe-
BalOLLYtOCA BOAY MOJAKT B BEPXHIOK YacTb GallHW 1 no xenobam pa3somsaT
no Bcer ee nnowaau. Opocutens NpeAcTaBnsieT cobon CUCTEMY AEPEBAHHbIX
peek. Boga u3 xeno6GoB nagaeT Ha poO3eTKu, pastpbI3rMBaeTcs U CTeKaeT
BHM3. XONofHbI/ BO3[yX NMOCTYNAET Yepe3 OKHA B HUXXHEN YacTW OpOCUTENS 1
nogHVMaeTcs BBEPX, oxnaxpaas Bogy. O6LLuan BeicoTa rpaguMpeH CocTaBnsieT
30-80 m. OxnaxpeHHan Boga cobupaeTcs nof rpagupHen. MNnowanb opocu-
Tenqa, Heobxoaumagsa ana oxnaxaeHua 1 M2 Bogwl, coctasnaeT 0,25-0,3 m2. B
NMNEHOYHbIX FPaANPHAX Boda 06TeKaeT TOHKOW NIeHKon 6onbLUMe NOBEPXHOCTM
opocuTens.

anMeHH}OT TaKXe rpagmMpHu C UCKYCCTBEHHOW nogaYver Bo3gyxa BEHTUNATO-
pamMmn. B atom Clly4ae BbITAXHadA 6aLUHa He YCTpanBaeTCA.

FpanmpHm BbIMOJTHAKOT N3 AepeBa Uin XenesobeToHa.

Ynyu4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOL.
YuebHuk ans By3oB
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TexHonornyeckui KOHTPOIb NpOLEeCcCOB O4YNCTKU CTOYHbIX BOA

TEXHOINOIMNMHYECKIA
KOHTPOJ1b MNPOLIECCOB
OYVICTKI CTOHHBIX BOL

2.1. O6wume nonoxeHunn

KoHTporsib 3a paboTorn 04YMCTHBIX COOPYXEHWI 1 CEPOCOM CTO4HbBIX BOA NPOBO-
OVTCA ONs NPefynpexaeHns U NpekpaLLeHns 3arpsisHeHns BoaHbIX 06bEKTOB
HEOUULLEHHBIMW Y HEAOCTATOYHO OYMLLIEHHBIMM CTOYHBIMU BOLAMU, @ TakXe
MOBTOPHOI0 UX UCMOMb30BaHWSA B MPOMBILLIEHHOCTM 1N CEMbCKOM X03AACTBE.
OH BKIHO4YaeT B Cebs yHeT U PErMCTPaLMI0 OHYUCTHBIX COOPYXEHWI; MpoBep-
Ky 3(hhEKTUBHOCTA OYUCTKM CTOYHbIX BOL; OMPEAENeHve BhusHWS cOpachbl-
BAEMbIX CTOYHbIX BOA Ha BOAHblE OGLEKTblI M TEXHOMOMMYECKME MPOLECCHI;
BblAa4y MPennucaHuii Mo COBEpLUEHCTBOBaHUIO paboTbl OYUCTHBIX COOPYXe-
HUW.

O6cnenoBaHne OYUCTHBIX COOPYXXEHWIA MPefnonaraeT U3yYeHUe MPOeKTHbIX
LaHHbIX, TEXHOMNOMMYECKOW CXEMbI U perfnameHTa paboTbl 0UYUCTHBIX COOPYXKe-
HWI, @ TAKXXE UX NacMopToB; 03HAKOMIIEHWE C PaHEee BblOaHHbIM Pa3peLLEHVEM
Ha c6pOC OYMLLIEHHBIX CTOYHbIX BOL; NPOBEPKY BbINOMHEHWS PAHEE BbIAaHHbIX
MPeanMCcaHnii Mo yRy4LLIEHMO PaBoTbl OYUCTHBIX COOPYXeHUn. OpHOBPEMEHHO
BEOYT KOHTPONb paboTbl NnabopaTopuK, OCYLLECTBRSOLEN BEAOMCTBEHHbIN
KOHTPOIb 3@ 3KCnnyaTauMen 04MCTHBIX CoopyXeHui. MNpuyem ocoboe BHUMA-
HWe 06paLLatoT Ha YKOMMIEKTOBAHHOCTb €€ KBaNM(ULMPOBaHHBIMY Kagpamu,
OCHaLLEHHOCTb HeoBxoaMMbIM 060PyAOBaHNEM, COBMIOAEHNE COrNacoBaHHbIX
C OpraHamMu BojooXpaHbl METOAVIK, NEPUOANHHOCTM U 06bemMa aHanM30B CTOY-
HbIX BOf, @ TAKXXE TOYEK M NOpsAaKa B3ATWSA NPo6, BEAEHWE OTHETHOM AOKYMEH-
TaUWK, 3yYEHME JaHHbIX 1Ta60PaTOPHOI0 aHaNM3a CTo4HbIX BOA, MOCTYNakoLLMX
Ha OYNCTHBIE COOPYXKEHWS, U CPABHEHWE WX C MPOEKTHBIMU AaHHBIMMU.

Bo Bpemsi 06cnefoBaHWs NPoBEPSOT COBNIOAEHWE PErMaMEHTOB Ha 3Kcnnya-
TaUMIO KaXA0r0 COOPYXXEHUS 1 OPraHM3aumio y4eTa KONMYECTBa 04MLLAEMO
BOMOb!, 06PaLLAOT BHMMAHWE Ha CTemeHb aBTOMAaTU3auuM TEXHOMOMMYECKUX
MpoLEecCcoB, Nofayy 1 [03VMPOBaHME peareHToB, paboTy HACOCHbLIX CTaHLMM,
CKpe6KOoBbIX MEXaHW3MOB B OTCTOMHWKAX, PErYNMPOBaHVEe paboTbl aspauun-

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



TexHonormnyecknm KOHTPOJb NPOLECCOB O4YNCTKU CTOYHbIX BOA

OHHbIX COOPY>XEHUI, METAHTEHKOB, MEXaHN4ecKoro 06e3B0XKVBaHMA 0CaaKoB,
068338p8)KI/IBaHI/IF| XJIOpoOM 1 Opyrux npoueccos, yCTaHaBnBakT COOTBETC
TBME HaxodAaLLMXCA B 3KCMyaTaLn COOPY>XEHUIN 3arpoekTUPOBaHHbIM.

Mpy HeoBxoAUMOCTY 0TBMPAaOT NpoBkl U MPOBOASAT aHanM3 CTOYHbIX BOA Ons
OnpeneneHnst CTENEHW UX OYUCTKMU KaK HA OYUCTHBLIX COOPYXEHMWSX B LIENOM,
TaK ¥ Mo OTAENbHbIM CTyNeHsM. MecTo, Bpemsi 1 cnocob B3ATus Npob 3aBucaT
OT Lenu 0CYLLECTBNSIEMO NMPOBEPKUN 1 ONPEAENATCA B KAXA0M KOHKPETHOM
Cny4ae C y4eToM pexunmMa paboTbl 0UNCTHBLIX COOPYXXEHMW 1 BO3MOXHbIX KONEe-
6aHW Mo BPEMEHW COCTaBa 1 pacxofa CTouHbIX Bof (puc. 2.1-2.3).

B rabnuue 2.1 paHa xapakTepucTuKa CoCcTaBa yKkasaHHbIX Ha pyc. 2.1-2.3 npob
1 NepeyeHb ONpedeneHnii, KOTopbIe JA0MKHbI BbINONHATLCSA C UX COOEPXUMBIM.

Heobxogumo oTMEeTUTb, YTO B3ATUE I'Ip06 npomnssoanTCcAd B obasaTensHOM no-
pAOKe Ha BXOAe 1 BbIXOAE U3 04NCTHBIX COOPY>XEHUIN UMM NMPOBEPAEMON CTYNEHN
O4YNCTKM C yHETOM BpEMEHN NPOX0XOEeHUA CTO4YHbIX BOA YePE3 COOPYXEHWA.

wi
| vi
Y v
won
1 2 3
— 5 6
A 4 g
viil x 4
X
| - ceT BopooTBefeHus; Il — HacocHas cTaHums nepekaqkuy; |l — HanopHbIM BOJOBOS;

IV — konopeu-ycrnokoutens; V — neckonoska; VI — nepBMYHbIN OTCTONHWK;
VIl - 6uonoruyeckue npyael, nons dunstpaumy; VIl — neckosble nnoLlapky;
IX — nnoBble nnowagky; X — ApeHaXxHbl KaHan, = — MecTa B3ATVsA Npo6 CTOYHOM BOAb!

B nocnegHve rogbi OOQHOBPEMEHHO C [‘bI/ISI/IKO‘XI/IMI/ILleCKI/IMI/I aHanmsamu o06-
pa68TbIBaeMOI7I BOAbI NpoBOAAT Bronormyeckre ee nccnegoBaHnsa ¢ UCMNonb-
30BaHMEM XMBbIX OPraHM3MoB. B ka4ecTBe TeCT-06LEKTOB Bblﬁl/lpaeTCH oavH
OpraHu3m 13 cnegyoLLmx YeTbIpex KaTeropum:

+ Baktepun (Pseudomonas, Mycobacterium, Escherchia Colin 1.4.);
« Bogopocnu (Chlamydomonas, Dunaliella, Selenastrum n 1.4.);

+  BecnosBoHO4YHbIE (Yalle Bcero pakoobpasHble, HO TakxXe YepBu, MPOCTen-
e n T.0.);

+  pblbbl (dhopens, ronbsaH, rynnuum, kapn n Brachydanio).

Yny4LUeHWe Ka4ecTBa NPUPOAHbIX BOA 1 04MCTKA CTOYHbIX BOL.
YuebHuk ans By30B

PucyHok 2.1.
Cxema coopy>xeHun
6ronornyeckomn
0YMCTKM CTOUHbIX
BO[ B ECTECTBEHHbBIX
YCNOBUAX

C yKa3aH1em MecT
B3sTUA Npo6 (1-6)
ana nabopaTopHOro
KOHTpOns

37



PucyHok 2.2.
Cxema coopyxeHuit
MexaHn4eckomn
0YMCTKM CTOUHBIX

BOfO

B eCTECTBEHHbIX

yCroBusIX

C yka3aHnem MecT
B3aTUA Npob (1-9)
ans nabopaTopHoro

38

KOHTpOns

TexHonormnyeckui KOHTPOIb NpOLECCOB O4YNCTKU CTOYHbIX BOA

3T TecTbl MOryT BbITb NGO cTaTUYECKMMU, NTMBO AMHaMuYeckumn. B ctatu-
Ke M3y4aroTcs, HanpuMep, NoBefeHVe 1 thanonornyeckre pednekco! poib B
nabopaTopHOM akBapuyMe, 3anafiHEHHOM Mccrnedyemon Bogon. HabniogeHve
32 XU3HEOESTEeNbHOCTLH MOAOMbLITHBIX Pbi6 MPOU3BOAUTCS C NMOMOLLbH NpUGo-
pOB, pa3MELLIEHHbIX TAKXE B aKBapuvyMe 1 paboTatoLLyx B aBTOHOMHOM PeXu-
Me. Ecnu B Bogy BBEAEHBLI TOKCUYHBIE BELLIECTBA, TO (IM3UYECKOE COCTOsHUE
pbI6 yxyALaeTcs, YTo IMKCUpYeTCs 3TUMK npuGopamu.

B nuHamuyeckmx ycnoBusax 6Monornyeckme TeCTbl NPUMEHRAOT AN1A onpegene-
HVSA cnyYanHoro 3arpsasHeHns BogoToka. O6bI4HO 1cnonb3ykoTes pbibbl (Halle
Bcero chopens nnu Kkapn).

HopmaTrBbl KOHTpONst cBPOCOB CTO4HLIX BOL MO OXPaHe OKPYXatoLLen cpedb!
LOMXHbl yCTaHaBMNMBATLCA HA OCHOBE HaWIYYLLMX CYLLECTBYHOLLMX TEXHOMOM I
(HCT) c y4eTOM 3KOHOMMYECKUX M CoLmarnbHbIX (hakTopoB.

vil

NS

viil

I-VI — Te xe, 4to Ha puc. 2.1; VIl — xnopatopHas; VIl — cmecuTens epLuoBoro Tvna;
IX — BTOpUYHBIA OTCTOMHWMK; X — C6POCHOM KONNEKTop;

Xl — neckosblie nnowagxu; Xl — nnosbie nnoLwaky;

—> — MecTa B3AT\A Npob CTO4YHOM BOAb!

B HacTosiLlee Bpemsi JOCTaTOYHO LUMPOKO MpumeHsatoTca cnegytowme HCT:
nonHasa 6uonornyeckan o4McTka, nonHasa bronormyeckas 04McTKa ¢ Joo4YMC-
TKOW, Bronornyeckas 04MCTKa C MNOSHbIM OKMUCIeHVeM, Bronormyeckas 04mc-
TKa C HATpU-AeHNTpudnkaLmen n gruanko-xmummyeckas o4mctka. [Nokasartenn,
KOTOpble JOCTUraTCA NpU 3TUX TEXHONOMMAX, NpuBedeHsl B Tabvye 2.2. 13
Tabnuubl BUOHO, YTO NMPUMEHSIEMbIE HaWMNyYLLIME CYLLECTBYOLLME TEXHONOMUK
Mo OCHOBHbLIM MOKa3aTensaM, 3a WCKmoYeHvem ¢octaToB, COOTBETCTBYHOT
HopmaTvBawMm, ycTaHoBfeHHbIM B cTpaHax E3C. CnepyeT, ogHako, OTMETUTD,
410 Anda 60nbLIMHCTBA PErMOHOB yAaneHve hocdaToB 40 KOHUEHTPaLUK HUXE
2 mr/ gm3 HeuenecoobpasHo, Tak kak 70-80% paHHOro 61UOreHHoro aneMeHTa
nocTynaeT B BofHble 06bEKTbl C HEOPraHM30BaHHbIMK CTokamu. 13 cylect-
BYIOLLMX TEXHOMOIMA Haumy4luMe MnokasaTeny Mo YAAneHWt0 OpraHnYeckux
BELLECTB W aMMOHUIAHOro a30Ta 06ecneymBaloT COOpYXeHna Br1onornyeckon

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Aipaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



TexHonormnyecknm KOHTPOJ1b NPOLECCOB O4YNCTKU CTOYHbIX BOA

QYUCTKM C MOMHbIM OKMCIEeHUEM (COOpYXeHWUs npogneHHon aspauun). Oco-
6EeHHOCTBH0 AaHHOI0 TUMAa COOPYXEHUI ABMSIETCS YBENMYeHHbIN B 1,5-2 pasa
06beM a3pOTEeHKOB, MEHbLUNE raBapuTbl BTOPUYHBIX OTCTOMHUKOB U HU3KUNA
npuvpocT una.

vl

PucyHok 2.3.
Cxema coopy>xeHun
6ronornyeckomn
0YUCTKM CTOUHbIX
BOf,

B UCKYCCTBEHHO
CO3[aHHbIX YCNOBUSX
C yKasaHuem mecT
B3ATUS

npo6 A-10) ans
nabopaTopHoro
X KOHTpOns

Xl

I-VI - Te xe, 4to Ha puc. 1.1 1 1.2; VIl - 6ruodmniTp; VIl - xnopaTtopHass;

IX — cmecuTenb epLuoBOro TMNa; X — BTOPUYHbIA OTCTOMHMK; XI — cBpoCHOM KonnekTop;
Xl — neckosble nnowaaku; Xlil — nnosble nnowaoxy;

=> — MecTa B35TUsA Npo6 CTO4HOM BOAb!

rlpaKTI/I‘-lECKI/I aHanorn4Hble nokasaTesin OoCTUratoTcA Ha COOpPY>XeHUAX buo-
Norn4eckowm O4YUCTKU C HI/ITpI/I‘}J,EHI/ITpI/ICbI/IKaLI,I/IEIZ, 0QHaKO B KOHCTPYKTUBHOM
OTHOLUEHWN OHM 3HA4YUTESNTbHO CNOXHEee, N03ToMy HCT npepnoYvTnTesibHee Kak
bonee npocTaa 1 gellesan B akcnnyaTauym TeXHONorng.

MpVMepHbIN NepeYeHb aHanNM30B 1 COCTaBa CTOYHbIX BOL 4719 OCHOBHbIX METO-
[0B VX OYUCTKM NPefcTaBneH B Tabnuue 2.2.

Mo pesynsTratamMm KOHTPOMNbHbLIX aHaNVM30B onpeaensoT athdeKkTMBHOCTbL pabo-
Thbl O4UNCTHBIX COOPY>XXEHWI 1 OLIEHMBAOT [OCTATOYHOCTb OYMCTKM CTOYHbIX BOS
Ha Hux. (PoTto 1-4)

CoopyxeHust JU3NKO-XMMU4ECKON OYUCTKN XO3ANCTBEHHO-ObITOBbIX CTOHHbIX
Bog (HCT-5) npumeHsitoTCs, Korga BO3MOXHbI ANUTENbHbIE NEPEPLIBbI B MOC-
TYMNeHM CTO4HbIX BOA (caHaTopum, goMa oTAbIXa) Unu Npy HASKOM 1x Temne-

paType.

OpHako B HacTosLee BpeMs MCMNonb30BaHNe 3TOW TEXHOMNOrMM He UMeeT J0-
CTaTO4YHO LUMPOKOro pacnpocTpaHeHud, TakK KakK Hanm4ne peareHTHbIX yCcTa-
HOBOK AenaeT ee CNOXHOW B 3Kcnnyataunuu v NpuBoanT K AOMONHUTENbHOMY
3arpAsHeHUo OKPYXXatoLLien cpefbl 0TX04aMn peareHToB.

Hanbonbluee pacnpocTpaHeHWe UMEKT KNACCUYECKUE COOPYXEHWUS MOSHOM
B1ONOrMHYECKON OYUCTKM, KOTOPbIE MNPV OTHOCUTENBHO HEBBLICOKMX KanuTarb-
HbIX 1 3KCNNyaTaLUMoHHbIX 3aTpaTax 06ecneymBaloT BbICOKYHO CTEMNEHb 3afep-
>KaHWs OpraHnYeckmx 1 B3BeLUeHHbIx BellecTts (o 90-95%).

Ynyu4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOL. 39
YuebHuk ans By3oB



TexHonornyeckui KOHTPOIb NpOoLEeCcCoB O4YNUCTKU CTOYHbIX BOA

HanmeHoBaHve nokasaTtenen

O
o
E_ Q
s
[ v
s - (@]
= 0 < 0 0 O s
& S5 S Ic
o Touku B35TMA Npo6 B MPOLIECCE OYUCTKM CTOYHbIX BOA, 50 = & S
¥ D @© Qs O ®©
[} I o Iz g =]
T S © S O O @
o 0 v S Q S ¥
=4 S o S E Qo
2 8 c X = E c
@
L0
1 Chblpble CTO4HbIE BOAbI, MOCTYMAOLLNE HA OHMNCTHBIE COOPYXEHNSA S 1 1
CTO4HbIE BOfbl MOCNE NEeCKONOBKM S = =
Cro4Hble Bogbl NOCNe NEPBUYHOr0 OTCTOMHMKA + = +
Mo puCyHKy 2.1
Brionornyeckue npyAbl, Nons unbTpaLmm, Nons OPoLLEHNS = 1 1
Ocapok rnocrne neckonoBku it = =
Ocapok nocne nepBMYHOr0 OTCTOMHNUKA S 1 =
Mo PUCYHKY 2.2
4 KoHueHTpauwsa xnopa - + -
5 Crto4HbIE BOgbl MOCHE XJIOPYPOBaHUS - + -
6 CT04Hble BOAbI MOCME OHUCTKM HA COOPYXXEHMAX + + +
7 Ocapok nocne neckonoBku A = =
8 To e nocne NepBMYHOro OTCTOMHMKA 1 1 =
S To e nocne BTOPUYHOr0 OTCTOMHMKAE s A =
Mo puCyHKy 2.3
4 Cro4Hble Bogbl mocne 61ogmbTPa, a3poTeHKa - + +
B KoHueHTpauwsa xnopa = 1 =
6 CT04Hble BOAbI MOCNE XNOPYPOBaHNA + -
7 Cro4HbIe BOAbI MOCNE 0YUCTKM Ha COOPYXXEHNAX 1 1 1
8 Ocapok nocrne neckonoBku A = A
9 To Xe nocne NepBMYHOr0 OTCTOMHMKA S 1 1
10 To xe NocneBTOPMYHOMO OTCTOMHUKA + 4 +
Tabnuua 2.1.

XapaKTepucTrka ykasaHHbIX Ha puc. 2.1-2.3 MecT B3ATus Npo6 v NepeyeHb COOTBETCTBYHOLLWX ONPefeneHnin

Mpumeyarye: 3Hak (+) yka3biBaET Ha HEOGXOAMMOCTb OMPefENeHVs NokasaTens, a Npy 3Hake (—) Npobbl He oTGMpatoTCs
1 aHanW3 Bofbl He MPON3BOANTCS

40 A.A. AynaH6epreHos, 0.3. 3y6aunpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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Tabnuua 2.2.

I'IpvumeprlVl nepe4veHb aHann30B U COCTaBa CTO4YHbIX BOA A1 OCHOBHbIX METOA0B UX O4YNCTKU

MeTop o4ncTkmn

MexaHun4eckunin

Buonornyeckmn

XMUYecknin

OuncTHoe COOpyXeHne

OTcTonHuK rOPU30HTanNbHbIN
Y BEPTUKASbHbIN

[BYXbAPYCHbIN OTCTOMHMK

[Nons dunbTpaumn, nons
opoLLleHuns, brionormnveckue
npyAbl, 04NCTKA C
npuMeHeHem 61ornbLTPOB,
a3pOTEHKM C PacHeToM

Ha NOJTHYHO NN HEMOMHYO
04UCTKY

CoopyxeHue ans
HenTpannaaumm KUCIbIX 1
LLIENOYHbIX MPOMBILLNIEHHBIX
CTOYHbIX BOf, COOPYXXEHWE
ANA NOSIHOO UK YacTUYHOMO
0CBOB0XAEHVA CTOYHbIX BO
OT BpPEAHbIX BELLIECTB

Oxvpaemblin 3hEKT O4NCTKM

YMEHBLLIEHVE COfepPXKaHNs B3BELLEHHbIX
BELLIECTB, YBENNYEHNE NPO3PaYHOCTM 1
cHuxeHune BIK

YMEHBLLEHWE COAEP>KaHNSA B3BELLEHHbIX
BELLIECTB, YBENNYEHNE NMPO3PaYHOCTM 1
cHwxeHve BIK, ang xuakon gasbl CTO4HbIX
BOpA,. V1ameHeHne cBoncTB ocagka (ynyyiueHve
BHELLIHEr0 BUAA, YCTPAHEHWE 3MOBOHWS,
paspyLLEHNE ero KonnougHom CTPYKTYpbl,
YNMOTHEHWE)

MwuHepann3aums opraHM4ecKoro BELLIECTBa,
yMeHbLLUEHVE COAEePXXaHWs 1 U3MEHEHVE
COCTaBa B3BELLEHHbIX BELLECTB, U3MEHEHVE
OpraHonenTU4ecKMX CBOVCTB CTO4HbIX BOA,
(oxpacka, npo3pa4HoCcTh, 3anax)

YcpegHeHne BogopoaHoro nokasatens (pH)
[0 BENWYMHBI, yCTAHOBMNEHHOM PACHETOM.
CHWXeHWe cofiep>XaHns BPEAHbLIX BELLIECTB B
CTOYHbIX BOfax A0 NPEQEN0B, YCTAHOBMEHHbIX
pacyeToM. /IaMeHeHVEe BHELLIHUX CBONCTB
CTO4HbIX Bof (06ecLBeYMBaHe, yCTpaHeHUe
3anaxa, yBenM4eHre Npo3payHocTm)

[Nepe4yeHb aHanM3npyembix
rokasarenen

Okpacka, 3anax, Npo3pa4“HoCTb,
B3BELLEHHbIE BELLIECTBA, COAEPXaHNE
ocapka o o6bemy

Oxpacka, 3anax, Ipo3paY“HoCTb,
B3BELLEHHbIE BELLIECTBA, COAEP)KaHNE
ocapka rno o6bemy, BUA OCaaKa, 3anax,
pH vnosow Boab!

Temnepatypa, pH, okpacka,
NpO3paYHOCTb, 3anax, 0cafok no
06beMy, B3BELLIEHHbIE BELLIECTBA,
pacTBOPEHHbIN KMCNOPOL, OKMCAA—
emMocTb, BINK, ctabunbHoCTb, a30T
HUTPaTOB Y HUTPUTOB, cneundnyeckme
3arpsasHaoLLve BeLlecTsa. B cnyyae
HeobX0AMMOCTY MPON3BOAMTCS aHann3
aKTVBHOro nna

pH, okpacka, 3anax, MpPo3pa4HoCTb,
BpeAHbIE BELLECTBA, XapaKTepHble

ANs faHHOro 06bEKTA; OCTaTO4HbIE
KONM4ecTBa peareHToB (B HEO6X0AUMbIX
cny4asx)

1

708 XISHhOLD UXLO1h0 80298N0du 9uodLHON UMNOBhNIOLIOHXD



rnaBa 2 TexHonormnyeckui KOHTPOIb NpOLECCOB O4YNCTKU CTOYHbIX BOA

MoTo0 2.1-2.2.
INabopaTopusi BuB
BapLuasckoro yHuBepcuTeTa
ECTECTBEHHbIX HaYK,

r. Bapwasa, Monblwa

42 A.A. AynaH6epreHos, 0.3. 3y6aunpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



TexHonornyeckui KOHTPOJb NPOLECCOB O4YNCTKU CTOYHbIX BOA rnaBa 2

| T

®MoT0 2.3-2.4.
JNabopaTtopusa KOHTPONA kKa4ecTBa BoAbl Kasaxckoro HauvoHanbHoro arpapHoro yHUBEPCUTETa,
r. Anmatbl, KazaxctaH

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA. 43
YuebHuk ans By3oB
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CocTaB 3arpA3HeHn N MeTobl O4NCTKM CTOYHbIX BOA

COCTAB 3AIrPA3HEHII
N METOObI OHNCTKN
CTOYHbIX BO4

3.1. CtouHble BOAbl N UX XapaKTepUCTUKA

CTo4HbIE BOAB! — 3TO NnpecHble BOObl, 3arpA3HEHHbIE B BbITOBOM 1 npomseofc-
TBEHHOW OEeATENbHOCTU YEN0BEKA, a8 TaKXe aTMOC(bepHaﬂ BOOa, oTBOAMMAaA C
TEPPUTOPUI HACENEHHbIX MYHKTOB 1 U3MEHWBLLIME NOCHE NCMOSIb30BaHNA CBOU
CbI/IBI/IKO‘XI/IMI/IHeCKVIE CBOVICTBaA U Tpeﬁ\/}OLLI,I/Ie oTBEOEHNA.

Mepen c6pocom B peky CTOYHbIE BOAbI CriedyeT 04uLLAaTh A0 Takow CTeneHwu,
4106l HE OTPABUTL PEYHYIO BOLY W HE NMPUAATbL M HEMPUATHOrO 3anaxa. Tak
KaK 3arpsi3HeHHble BO[bl MOMYT cofepXaTb B 60MbLLIEM UMM MEHbLLIEM KOMW-
4YecTBe MHOrVe BeLLecTBa. HaxogsaLmecs B CTO4HbIX BOAAaX TBEpAbIe BELLECTBa
pasnM4akoTCcs Mo KpynHocTU. [lnanasoH KpyrnHOCTU [OBONBHO LUMPOK: OT Kpyr-
HbIX MEXaHWUYEeCKUX NPYMECEW, 3aAepXMBaEMbIX PELLETKaMM C Npo30pamMu B
HECKOJIbKO CaHTUMETPOB, [0 MOJypaCTBOPEHHBIX U PACTBOPEHHbLIX BELLECTB,
pasnMYUMBbIX MALLb C NOMOLLbIO MyKpockona. Cpean HYX UMEKTCst YacTyubl,
HaxoZsALLUMEeCs BO B3BELLEHHOM COCTOSAHWM, OT KPYMHbIX MECYMHOK 40 MenbYyai-
LLIMX B3BECEN.

3arpa3HeHHble BoAbl MOTYT COAepXaTb B 60MbLUEM UMM MEHBLUEM KONINYEC-
TBE MHOIME BELLECTBA. HaxofsaLmecs B CTOYHbIX BOJax TBEPAbIE BELLECTBA
pasnM4aloTcs Nno KpynHocTu. [lnanasoH KpyrnHOCTU AOBONMBHO LUMPOK: OT Kpyr-
HbIX MEXaHWUYECKUX MPVYMECEW, 3a0epXMBaEMbIX PELLETKAMM C Npo30pamMu B
HECKOJIbKO CaHTUMETPOB, [0 MOJypacTBOPEHHbIX U PACTBOPEHHbLIX BELLECTB,
pasnMYUMBbIX ML C NOMOLLbIO MyKpockona. Cpean HYX UMEKTCst YacTuubl,
Haxo[sALLUMEeCS BO B3BELLEHHOM COCTOSAHWM, OT KPYMHbIX MECYMHOK [0 MenbYyai-
LLIMX B3BECEN.

M\/THOCTb BOAbl 06bACHAETCA HANNYMEM B HEW noJslypacTBOPEHHbIX, UK, Kak nX
VHOrOa eLle HasbIBaT, KOMMOWAHbIX YacTuL,. 3TW YacTuULbl HACTOMbKO Marbl,
4YTO He ocefaroT Ha AHO, @ HaxogATCcA BO B3BeLLEHHOM COCTOAHUW BCeacTeme
GECHODH,D,OHHOFO TEenjoBOro ABM>XXeHna Monekyn Boabl. 3ToT npouecc Ha3BaH
6p0\/HOBCKVIM OBVXEeHMEM MOJIeKyn No MMeHW BnepBble OTKPbIBLUEro ero y4e-
HOro. PaCTBOpeHHbIe BeLlecTBa Hepa3nn4irMbl HEBOOPYXEHHbIM INia3om 1 He
Bbl3bIBAOT NOMYTHEHWA BOAbI.

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Aipaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



CocTaB 3arpAsHEeHNn 1 METOAbI O4YUCTKN CTOYHBIX BOA

OcaxpatoLumecs, NonypacTBOPEHHBIE 1 PACTBOPEHHLIE BELLECTBA, HAX0o4ALLMN-
ecsl B CTOYHbIX BOfax, — 370 npeumyLlecTseHHo (58%) opraHuyeckure BeLlec-
TBA, T.€. NPOAYKThI XXNBOW Npupoab!. [1ockonbky BCe OHW NpeacTaBnsaoT cobon
XUMWYECKME COEANHEHUNS YIMEPOAA, TO B CYXOM COCTOAHUN ropaT. OcTanbHble
TBepable BeLlecTBa (42%) ABnalTcs HeopraHnyeckumMmn. K HUM 0THOCATCA Ta-
KWe MUHepanbl, Kak Necok, FMHa W T.M.; 3TW BellecTsa He ropsaT. B npupoge
BCE OpraHMyeckue BELLECTBa CMyCcTa Kakoe-To BpeMsa pasnaratotca. Ocagok,
COCTOSALLMIA NPENMYLLECTBEHHO M3 OpPraHMYeckux BeLLEecTB, npeBpaLlaeTcs
BCKOPE B MHUIOLLIYK) Maccy C 04eHb HEMPUATHLIM 3anaxom. [1py 3ToM He ToNbKo
0CafoK, HO M HaxodsALLaaCsa Ha HAM MyTHasi BOAA CKOPO HaYMHaET 3arH1BaThb,
YTO Nerko onpefensieTcs no 3anaxy. B Takon Bopge MMeeTcs eLle 3Ha4YUTeNbHOe
KONMYeCTBO pa3naratoLLmxcs OpraHN4ecknx BELLIECTB.

Mo NMPOUCXOXAEHNHD CTO4YHbIE BOOblI MOI'yT BbITb KﬂaCCI/I(*)I/ILl,I/IpOBaHbI Ha cne-
aytoume: ObiTOBbLIE, npon3BoACTBEHHbIE U aTMOC(*)eprIe.

BbITOBLIE CTOUYHbLIE BOAbI OﬁpaSyI'OTCH B XWnbIX, adMNHNCTPATUBHbLIX 1 KOMMY~
HanbHbIX (6aHN, npave4Hble n ﬂp] 30aHKsAX, @ TakXXe B BbITOBbIX MOMELLEHNAX
MPOMBILLINEHHBIX MPEanpUATUA. 3T0 CTOYHbIE BOAbl, KOTOPblE NOCTYNakT B BO~
OO0TBOAALLYHO CeTb OT CaHUTApPHbIX I'IpI/I60pOB [yMbIBaJ’IbHI/IKOB, pakoBUH 1nn
MOEK; BaHH, YHUTa30B 1 TPanoB — HanosbHbIX I'IpI/I60pOB C peLIJeTKaMI/I].

B ropopgax pacxop 6biToBbIX Boa ¢ ‘1 ra nnowagy KBapTanoB 06bl4HO paBeH
0,3-2 n/c (yrenbHbIz pacxog) unn 10000-60000 m3/rop. B BogooTeogsLLyto
CEeTb OHU MOCTYNaT CPaBHUTENBHO HEPABHOMEPHO 1 M0 YacaMm CYTOK U Mo CyT-
kam B rogy. B nHeBHoe Bpemsi pacxof 6onbLLUe, YeM B HOYHOE, pacxofbl Mo Ya-
CaMm CyTOK MOryT M3MEHATLCA B 2-5 pas. B TeueHve rofa B OTAEMNbHbIE CYTKM
pacxofdpbl BbITOBbIX BOL M3MEHAOTCA He3Ha4UTenbHo, nuwb B 1,1-1,2 pasa.
OcobeHHocTM 06pa3oBaHMA 3TUX CTOYHbIX BOfA XOPOLUO M3BECTHbI, KOTOpbIE
npencTaBneHsbl 6enkamu, XXnupamu, yrneBofamu U NpoayKTamy UX pasnoxeHus,
a Takxe HeopraHM4YeckUMm NpUMECAMU: YacTuLbl KBApLEBOrO Necka, rnHbl,
conu, 06pasyoLLMecs B NPOLECCE XN3HEeAEATENIbHOCTY YenoBeka. B 6bIToBbIx
CTOY4HbIX BOJax copepxuTcs okono B80% opraHuydeckux n 40% MuUHeparnbHbIX
3arpsAsHEHUN.

npOI/ISBO,D,CTBeHHbIe CTO4YHble BOAbI OﬁpaBnyTCH B Mnpouecce npomssoactea
pasnn4YHbIX TOBApOB, N3AEeNnnin, NPOAYKTOB, MaTepuanos v Mnp. K HMM oTHoCAT-
cA OTpaﬁOTaBLIJI/Ie TEXHOJI0OrM4eckmne pacTsopbl, MAaTO4YHMKN, KyﬁoBbIe OCTaTKW,
TEXHOJIOrM4eckmne n npombiBHblE BOAObI, BOAbI 68pOMeTpI/ILleCKI/IX KOHOEeHCaTo-
POB, BABKYYyM~HACOCOB 1 OXNnaXAatLLnX CUCTEM; LLIAXTHbIE N KapbepHble BOObI;
BOObl XMMBOOOO4YNCTKW, BOObl OT MbITbA 060p\/ﬂOBaHMH 1 NPOn3BOACTBEHHbIX
MOMELLIEHNI, 8 TAKXXE OT 04YMUCTKN N OXNaxXaeHnsa FaSOOﬁpaBHbIX 0TX0A0B, 04nC-
TKM TBEPObIX 0TXOA0B N UX TPAHCMNOPTUPOBKN.

|_|pOI/I3BO,D,CTBeHHbIe CTO4YHble BOAbl Pa3NYHbIX OTPACIEN NPOMbILLIEHHOCTHU
CyLLeCTBEHHO OTJINYAKOTCA Kak Nno COCTaBy 3arpA3HALLNX BELLECTB, TakK 1 Mo

Ynyu4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOL.
YuebHuk ans By3oB
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MX KOHUEeHTpaunn. Ona rnprMepa Hnxe npueeneHbl XxapakTepPUCTUKN CTO4YHbIX
BOJ HEKOTOPbIX OTPAcnew MpoMbILLINEHHOCTN.

B cTOYHbIX BOpgax 3aBOLOB YepHOW METannypruv mno OTAENbHbIM LiExam
COOEepXUTCH: B3BELLUEHHbIX HeopraHuyeckux sellects 0,2-5 r/n; okanuHsl
0,3-2 r/n; peHona 0,7-1 r/n, cmon n macen 0,2-1,8r/n.

B cTo4HbIX Bopax Lennono3Ho-6ymMaxKHbIX 3aBOAOB B3BELLEHHbIX BELLECTB
copepxwtca 400-2000 mr/n. 310 NperMMyLLEeCTBEHHO APEBECHOE BOMOKHO U
uenntonosa. BINK ctounbix Bog coctasnsaeT 100-200 mr/n ona o6Lero ctoka
cynbhaTHbIX 3aBoaos 1 0,8-2 r/n cynbUTHBIX.

B cTO4YHbIX Bofax TEKCTUNbHLIX NPeanpUATAA COOEPXMNTCS: B3BELLEHHbIX BE-
wects 250-400 mr/n, motowmx cpeacts 50-120 mr/n, BINK nx gocturaet
300-350 mr/n.

B cTo4HbIX BOogax NpeanpuaTUn TAXENon MHOYCTPUM COAepXXaTcA B OCHOBHOM
3arpasHeHNa MUHeEpPanbHOro NPOVCXOXXAEHWS, a NMULLIEBON 1 NErKOW NMPOMBbILLI-
JIEHHOCTW — 3arpA3HeHnAa opraHnM4eckoro NporcxoxaeHns.

Ha MeTaﬂﬂOOﬁpaﬁaTblBaK)LLll/IX npeanpmaTnAx CTOo4YHble BOObl 3arpA3HEHbI
MHEpPAalnbHbIMW BELLIECTBAMMW. Muwesasn NPOMBbILLUNEHHOCTb OaeT 3arpAsHe-
H/A OpraHN4YecknMm npnMmecamMmn. BonblumMHCTBO Xe npepnpuaTUA NMeroT 3a-
rPA3HEHNA CTOYHbIX BOA KakK MUHEPalibHbIE, TaK M OpraHn4eckune, B pa3im4HbIX
COOTHOLLUEHUAX. KOHLI,EHTpaLlI/IH 3arpAsHeHN CTO4YHbIX BOA, Pa3nnUYHbIX NMpen-
NnpuATUM HEOQUHAKOBA. OHa konebneTca B BecbMa LLUMPOKKMX npefenax B 3a-
BUCMMOCTW OT pacxoda BOAbl Ha eanHMuUy npoaykummn, CoBepLUeHCTBa TEXHO
Jl0rn4eckoro npouecca 1 npon3soacTBeHHOro OﬁOpyﬂ,OBaHl/lﬂ. KOHLleHTpaLl,I/IH
3arpAsHeHn B NPON3BOACTBEHHbLIX CTOYHbIX BOAAX MOXET CUITbHO KonebaTtbca
BO BPEMEHWN N 3aBMCUT OT XO04a TEXHOJ1I0M'M4ecKoro npouecca B oTAelibHbIX e~
Xax nnn Ha npeanpuAaTin B LIEJTOM. HepaBHOMepHOCTb NMPUTOKa CTOYHbIX BOO A
MX KOHUEHTpaunn BO BCeX Chny4anx yxyawaeT paﬁoTy O4MCTHBIX COOPY>XEHUI U
YCNOXHAET 3KcnyaTayuio.

ATmochepHble CTOYHbIE BoAbl 06pa3ytTCs B NMPOLECCE BhINaAeHVs JOXAEN 1
TasHUA CHEra, KaK Ha XXWIow TEPPUTOPUN HACENEHHBIX MYHKTOB, TaK 1 Teppu-
TopUM NpoMbILLNEHHbIX NpeanpusaTui, ASC v gp. Hacto aTn Boabl HasbIBaOT
LOXAEBLIMY UAW NIMBHEBLIMY, BCIEACTBME TOMO, YTO B GOMBLUMHCTBE Chy4aes
MaKcuManbHble (pacyeTHble) pacxodbl 06pasyoTcs B pE3ynbTaTe BbiNageHuUs
nvBHewn (poxxoen).

B moxnaeBbix BoAax COOepXUTCS 3HAUUTENbHOE KONMYECTBO HEPACTBOPEHHbIX
MUHepasbHbIX MPUMECEN, a TakXe 3arpsi3HEHNA OPraHNYeckoro NMpPoucXoXae-
Hua. BINK poxpesbix Bog gocturaet 50-60 mr/n.

VlccnepoBaHusiMK yCTaHOBIEHO, YTO AOXAEBbIE BOALI MOMYT ABASTLCA UCTOY-
HVYKaMW 3arpssHeHNa BogoemoB. Pacxod AoXAeBbIX BoAg € 1 ra nnowaan Tep-

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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putopun ropoga gocturaet 150 n/c (1 pazeron) n 300 n/c (1 pas B 10 neT).
310 B 50-300 pas 6onbLue pacxoaa bbiToBbIX BoA,. B T0 ke Bpemsa obLumn pac-
X0[ AoXAaeBbix BoA 3a rof coctaenset 1500-2000 m3 ¢ 1 ra, T.e. B 5-30 pas
MeHbLLe pacxopa 6biToBbix Bog. O6pa3oBaHue (BbiNageHWe) OOXAEBbLIX BOL
MpPOVCXOAUT BECbMA HEpaBHOMEPHO. I/Ix pacxog U3MeHseTCs 0T Hyna (B Cyxyto
norogy) Ao MakcumaneHoro 3HadverHnsa 300 n/c (B nepvopf BbINageHWs MHTEH-
CUBHbIX NINBHEN), TO ECTb MOXHO OTMETUTb, YTO 0COBEHHOCTLIO 3TUX BOA ABMSA-
eTCH ero 3anM304M4YHOCTb U Pe3K0 BbipaXeHHasi HepaBHOMEPHOCTL MO pacxogy
N KOHLIEHTPALMSAM 3arpa3HEHNIA.

OcHOBHbIMU XapakKTepuctnkamMm CTO4HbIX BOO ABNAKOTCA: KONMMYECTBO CTOY-
HbIX BOA, XapakTepnsyemoe pacxonom, nsMmepaemMbiM B n/c nnm m3/c, M/,
M /cmeHy, M/CyT 1 T.0.; BUAbl (KOMNOHEHTbI) 3arpsa3HeHn” 1 Coaep>XXaHue UX B
CTOYHbIX BO[AX, XapakTepn3yemMoe KOHLIEHTPaL e 3arpasHeHni, namepaemon
B Mr/n unu r/m2. BaxHon XapaKTEPUCTUKOW CTO4YHbIX BOA ABNAETCA CTEMNEHb
paBHOMEPHOCTU (nnwn HepaBHOMepHOCTl/I] nx o6pasosaH|/|9| M NOCTynneHnsa B
BOOOOTBOAALLINE CUCTEMbI. 06bI4HO OHa onpenenaeTcAa HepaBHOMEPHOCTbLH
NOCTynneHnsA CTO4YHbIX BOA NO YacaM CYTOK B roay. A XapaKTePUCTUKN YyHUTbI-
BaKOTCA NPU NpoeKTpoBaHM BOAOOTBOOALLINX CUCTEM.

B 6bITOBbIX CTO4YHbLIX BOOax copgepXxaTtca 3arpasHeHna MmHeparbHOro 1 opra-
HMYECKOro NponcxoXpaeHna, a Takxe Bronormnyeckue.

OPFBHMLIBCKI/IE 3arpsa3HeHnsa — 3TO NPUMECK PaCTUTESIbHOI0 N XKMBOTHOIO Npo-
MCXOXOEHNA.

MMHepaﬂbele 3arpsA3HeHns — 3TO KBapLIEBbIA NECOK, M1Ha, LWEeno4m, MruHe-
panbHble KNCNOTbl U X COJIN, MUHEpPanbHble Macna 1 T.4.

Te v gpyrve HaxofsaTCcs B HEpacTBOPEHHOM, PacTBOPEHHOM W KOMNOWZHOM
COCTOAHUAX. YacTb HepacTBOPEHHbIX 3arpA3HeHu, 3afepXUBaeMbix Mpu
aHanmaax Ha BymMaxkHbIX MnbTpax, Ha3bIBaKT B3BELLUEHHbIMW BELLECTBaMU.
HanbonbLuyto caHWTapHy ONacHOCTb MPEACTaBnA0T 3arpA3HeHVs OpraHu-
4eCKOro NpoucxoxaeHus. B BbIToBbIX CTOYHLIX BOAax B3BELLEHHbIX BELLECTB
OpraHM4eckoro NpoucxoxaeHns codepxxutcs B cpegHem 100.. 300 mr/n.
Copep>xaHne opraHMYeckrx 3arpsa3HeHUi, HaXOAALLMXCS B PaCTBOPEHHOM CO-
CTOSIHWW, OLLEHNBAETCS 3HAYEHUAMN BMOXUMNYECKON NOTPEBHOCTM B KMCNOPO-
ge (BINK) n xumunyeckon notpebHocTn B kucnopoge (XMK). BeitoBble cTo4HbIE
Bogpbl umetoT BIMK = 100... 400 mr/n, a XMNK = 150... 600 mr/n, n nx MoXHo
OLEHWTb Kak BecbMa 3arpA3HeHHble. [1py xpaHeHn oHWM CnocoBHbI 3arHuTb
yepes 12-24 4 (npn t = 20°C).

Buonornyeckne n 6aKTepuansHble 3arpsa3HEHMs] — 3TO PasnUyHbIE MUKPOOP-
raHN3MbI: OPOXOKEBbLIE U MIECHEBLIE MPUBKKM, MENKME BOJOPOCHY 1 BakTepun,
B TOM umncre 6one3HeTBOpHbIE — BO3ByamTeny 6ptoLlLHoro Tuda, napatuda, au-
3EHTEepUn 1 ap.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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Bce NPMMECK CTO4YHbIX BOO HE3GBNCKMO OT MX MPOUCXOXKAEHNA pa3aendaroT Ha
HYETbIPEe rpynnbl B COOTBETCTBMM C pa3MepoM HacTull,.

K nepsov rpyrnne npymMeces oTHOCAT HEpPacTBOPMMbIE B Bofe rpy6o-gmcnep-
CHble npyMecy. HepacTBOpUMbIMU MOTYT BbITb MPUMECH OPraHUYECKON Unu
HeopraHu4eckon npupodsl. K 3Tom rpynne oTHOCAT MUKPOOPraHuambl (Npo-
cTenune, BOOOPOCAY, rpubsl), GakTepum 1 arLa refnbMUHTOB. 3T NPYMECK
06pa3syoT C BOAOW HEYCTOMYMBbIE CUCTEMBI. [1py ONpeaeneHHbIX YCNoBUSX OHU
MOryT BbiNaaaTb B 0CAA0K UnW BCMIbIBATb HA NMOBEPXHOCTL BOAbl. 3HAYUTENb-
Hasi YacTb 3arpA3HEHWN 3TOM rPynnbl MOXET BbITh BblAENeHa U3 BOfObl B pe-
3ynbTaTe rpaBUTaLMOHHONO OCAXAEHWS.

Bropyro rpynny npumeceri CoCcTaBnAT BELLUECTBAa KOMIOMAHON CTeNeHu auc-
rnepcHocTy ¢ pasmepoM YacTuy MeHee 10 cm. MppodomnbHbie 1 rngpodhob-
Hble KonnovgHble NPUMECK 3TOW rpynnbl 06pasyoT ¢ BOJOW CUCTEMbI C 0CO-
BbIMU MONEKYNSAPHO-KMHETUYECKMMM cBoncTBaMu. K aTon rpynne oTHocsaTcs
N BbICOKOMOMEKYNAPHbIE COEAUHEHUS], TAK KaK MX CBOMNCTBA CXOQHbI C KOMOo-
naHbIMKW cucTemamu. B 3aBucrMocTy 0T diMsn4eckmx yCnoBuin NpUMecH aTom
rpynnbl CNOCO6HbI M3MEHATL CBOE arperaTtHoe cocTosHue. Manbin pa3mep mnx
YacTuL, 3aTPYAHAEM OCaXOAeHWe nof AeNCcTBUEM cun TsxxecTu. [pu paspyLue-
HMW arperaTMBHOM YCTONYMBOCTM NPUMECH BbINaaaoT B 0CaJ0K.

K TpeTbeit rpynne oTHoCAT npumMecy ¢ pa3mepomM Yactuy MmeHee 107 cm. OHu
VIMEIOT MOJIEKYNAPHYIO CTEMEHb AUCrnepcHocTy. [py X B3anMogencTBUM C BO-
Lo 06pasytoTcs pacTBopbl. [N 04MCTKM CTOYHBIX BO, OT NPUMECEN TPETLEW
rpynnbl MPUMEHSKOT BUONOrMYecKUe 1 h3UKO-XMUYECKME METOABI.

[Npumecu yeTBepTou rpynnsl UMeOT pasmep YacTuy meHee 108 cm, 4To co-
OTBETCTBYET MOHHOW CTEMNEHW AUCMEPCHOCTA. 3TO PacTBOPbI KACMOT, COMNen 1
OCHOBaHWN. HekoTopble N3 HKX, B YaCTHOCTM aMMOHUWHbIE Conv 1 dhocdhaThl,
4acTUYHO YOAnATCA U3 Bofdbl B NpoLecce 6uonoruyeckon oumctki. OpHako
TEXHOMOIMst O4YUCTKM BLITOBBIX CTOYHbIX BOA (MonHast Gronornyeckasi 04ncTka)
He Mo3BONSET U3MEHWTb CONECOAEPXKaHNe Bofbl. [N CHUXXEHWST KOHLEHTpa-
LM COMEn MUCMOoSb3yHT crefyllme U3nKo-XMMUYECKME METOfAbI OUYNCTKM:
VOHHbI 06MEH, 3aNeKTpoananus u T.4.

[ocTtaTtoyHo LLIMPOKO 1NCNOMNb3YyeTCA NoOHATME FOPOACKKME CTO4HbIE BOAbIN. Mon
HMM MOHMMAETCA CMEeCb BbITOBbIX U Npon3BOACTBEHHbIX CTO4YHbIX BOAO. B pe-
anbHbIX YCNOBUAX B YACTOM BUAe BbITOBbIX BOf, He bbiBaeT. B cToYHbIX Bogax,
MOCTYNakLLMX OT FOPOAOB, BCEraa coaep>XaTtca KOMMOHEHTb! 3arpA3HeHnn, Xa-
paKTepHbIe OJ1d NPON3BOACTBEHHbIX CTO4YHbIX BOA [HerTenpOﬂyKTbl, KMNCNOThb,
LLIENIO4YN, CONMN N ,Elp] |_|pl/l peweHnn 3agad oTeoda U O4YNCTKM rOpoACKKMX CTOY-
HbIX BOg 3TO HEO6X0OMMO YHUTbIBATb.

CTo4HbIE BOABI MOryT COAep>XaTb HEPACTBOPEHHbIE, KOJTOMAHbIE N PACTBOPEH-
Hbl€ 3arpA3HeHnA.

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Aipaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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KonnyecTBo HEPACTBOPEHHbIX 3arpA3HEHWIA, BHOCMMbIX OOHVUM YENOBEKOM B
BbITOBbIE CTOYHbIE BOfbI, COCTABNSET 0KOMo 65 r/cyT. KoHUeHTpaums HepacT-
BOPEHHbIX 3arpsA3HEHNI BbITOBbIX CTOYHBIX BOA, Mr/ 1, onpegensieTcs no op-
myne:

p,. =1000b/g 3.1

roe b — KOonn4ecTteo 36Fpﬂ3HeHI/II7I, BHOCKMBbIX OHM 4€eJ10BEKOM B BbITOBbLIE

CTO4HbIE BOObI, F/CyT; ¢ — HOopMa BOOOO0TBEAEHNA HA OOHOr0 4YenoBeka, J'I/CyT.

"opoAckuve CTo4HbIE BOAbI MPeAcTaBNAT Co60M cMeCh HbITOBLIX 1 MPON3BOAC-
TBEHHbIX CTOYHbIX BOA. KOHLEHTPaLUma HepacTBOPEHHbIX 3arPA3HEHWIN FOPOAC-
KMX CTOYHbIX Bog, /M5, onpefensieTcs no gopmyne:

p — p6bzm Q6bzm + Z pnp an
cm
Q Obim +z np

rAE P sV Ep”p — KOHLIEHTPaLWS HEPaCTBOPEHHbIX 3arpsA3HeHU BbITOBbIX

(3.2)

1 MPOM3BOACTBEHHbIX CTO4HbIX BOf, I/ M3; O Zan — pacxof 6bIToBbIX

Bbim n
1 NPOV3BOACTBEHHbIX CTO4YHbIX BOA, Ma/CyT.

B npouecce 06paboTky CTOUHBLIX BOG HA OHYUCTHbIX COOPY>XEHUSAX 3HAYUTENb-
HasA 4aCTb HEPACTBOPEHHbIX 3arpA3HEeHNI BbINAAAET B OTCTOMHbLIX COOPYXEHU-
X, 06pa3ys ocapoK. 3TOT 0CaA0K MMEET BbICOKYH BNaXxHOCTk. B 3aBncrmocT
OT TVMNa COOPY>XEHW, B KOTOPbIX 3TOT OCAfoK 06pa3yeTcs, U cocTaBa 0Cafka
BMaXHoCTb ero konebnetcs B npegenax 90-99,5%.

Ocafok COCTOUT M3 OPraHNYecKX M MUHEpanbHbIX BeLecTB. [ns oLeHKr cooT-
HOLLIEHNSI OPraHNYECKMX U MUHEPaSbHBIX BELLECTB UCMONb3YHT NOHATUE 30/Tb-
HOCTb, KOTOPas XapakTepu3yeT KOMMYECTBO MUHEParnbHbIX BELLIECTB B 0CaaKe.
Ee BbipaxaloT B npoueHTax. 30MbHOCTb 0CafKa rOpPOACKMX CTOYHbLIX BOL CO-
ctaBnseT 25-35%. OpraHnyeckne BeLLeCTBa Ha3bIBaloT MHa4e 6e330MbHbIMU
BeLlecTBamu. /Ix B ocagke ropofckmx CTO4UHbIX Bog cogepxutcs 65-75%.

Bce ykasaHHbIe BbilLe CTOYHbIE BOAb! TPEOYIOT 06A3aTeNbHOM 0YNCTKIN MPU 1X
0TBEAEHUN B OTKPbITble BOAOEMbI, TaK KaK B HVX COAEPXaTCs pasnunyHbie 3a-
FPA3HAIOLLME BELLECTBA B KOHLEHTPALMSAX, 3HAYUTENBHO NPEBbLILIAIOLLINX Npe-
LenbHO AONYCTUMBIE.

PaanuyHas cteneHb 3arpa3HeHns CTOYHbIX BOA W Npupoaa nx obpasoBaHus
BbIABUraloT MNPV NPOEKTMPOBaHUM BaXHYKO 3afady COBMECTHOro MW pasge-
NbHOro OTBEAEHWSs! OTAENbHbIX BUAOB CTOYHbIX BOA, COBMECTHOM UNn paspe-
NbHOM NX 04UCTKW. [POLECChI 0HMCTKM BOfbI PEANU3YHOTCH C UCMNOMNb30BaHNEM
Pa3fnYHbIX CNOXHbIX MPOLIECCOB C 3aMEeTHbIMY YAEMNbHBIMU 3HEpro3aTpaTamMu.
YeMm BblILLE KOHLEHTPaUWs 3arpa3HeHnin 1 Yem Gonblle pa3HOpPOJHOCTb CO-

Ynyu4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOL.
YuebHuk ans By3oB
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CTaBa, TEM BbILLE 3HTPONWA 1 BosbLUE 3HEPrETUYECKME 3aTPaThl HA OYMCTKY
Bofbl. Pa3HOpofHOCTL cocTaBa 3arpsA3HEHU CTOYHBLIX BOA U OEMCTBYHOLLME
ABMNEHNST AUCCMNALIN NPU UBMEHEHUN 3HEPrETUHECKOr0 COCTOSIHUS CUCTEMBI
CrnocoBCTBYOT TOMY, HTO CTOMPOLEHTHasA 04YMCTKA CTOYHbIX BO4 HEBO3MOXHA,
1 NO3TOMY OHa pernamMeHTUpYeTcs 3HaYeHUSIMU NPeaesibHO AOMYCTUMbIX KOH-
ueHtpauwmi (MOK).

3.2. caHMTapHO—XIIIMIII"IECKVIE nokKkasartesin 3arpa3HeHus
CTOYHbIX BOA4

CocTaB CTO4YHbIX BOA 1 VX CBOMCTBA OL|EHMBAIOT N0 pe3ynbTaTtaM CaHNTapHO-
XNMNYEeCKOro aHanmaa, Bkno4arLlero Hapagy co ctaHgapTHbIMU XUMWYECKN-
MW TECTaMW pAaf q3|/|3I/ILIECKVIX, (*)I/I3I/IKO‘XI/IMVIHGCKI/IX n CaHMTapHO‘GaKTepl/IOJ'IO‘
rMYecKnX onpepeneHun.

CnoXHOCTb COCTaBa CTOYHbIX BOA W HEBO3MOXHOCTb OMpeaenieHnst Kamoro
N3 3arpA3HAOLLNX BELLIECTB NPMBOAAT K HE06X0AMMOCTM BblGopa Takux Nnoka-
3aTenew, KoTopble xapakTepuaoBanu Gbl onpeaeneHHble CBONCTBa BoAdbl 6e3
NOEHTUMKALUM OTAENbHBIX BELLIECTB.

[MonHbIN caHUTapHO-XMMUYECKWI aHann3 NpeanonaraeT onpefeneHe cnegy-
tOLLIMX MoKasaTenen: TeMnepaTypa, okpacka, 3anax, Npo3paYHoCTb, BENUYMHA
pH, cyxoi ocTaTok, NMMNOTHLIA OCTATOK WM MOTEepW Npu npokanuBaHuy (n.n.n.),
B3BELLEHHbIE BELLECTBa, 0ceatoLLme BellecTBa no obbemy 1 No macce, nep-
MaHraHaTHasi OKUCIIIEMOCTb, XMMMYeckasa noTpebHocTb B kucnopope (XIMK),
Broxummnyeckas notpebHocTs B kucrnopope (BINK), a3oT (06Lwumin, aMMOHMIHIR,
HUTPUTHBIN, HUTPaTHbLIN), chocdiaTsl, XNopuabl, CynbgaThl, TAXEeNbIe MeETansbI 1
Lpyrve TOKCUYHble 3NeMeHTbI, MOBEPXHOCTHO-aKTUBHbIe BellecTBa ([1AB), He-
thTenpomyKTbl, PACTBOPEHHbIN KMCMOPOL, MUKPOBHOE Yncno, 6akTepum rpynmbl
kueyHon nanoyku (BIrKM), anua rensMuHTOB. B Yncno o6a3aTenbHbIX TECTOB
MOMHOIr0 CaHUTapPHO-XMMMYECKOr0 aHanM3a Ha FoPOACKUX OUUCTHBIX CTaHLUMAX
MOXET BbITb BKIHOHEHO OMNpefeneHre cneuntmyecknx NnpyuMecer, NocTynaro-
LMX B BOOOOTBOLSALLYIO CETb HACENEHHbIX MYHKTOB OT MPOMbILLEHHbIX Npeq-
NPUATURA.

TelvlrlepaTypa — 04VH M3 BaXHbIX TEXHOMNOMM4YeCKMX nokasaTenen. CDyHKLlI/IeVI
TeMnNepaTtypbl ABNAETCA BA3KOCTb XUAOKOCTU W, CliefoBaTesibHO, Chla Cornpo-
TUBMEHNA ocedarLMm YacTuuam. BaxHenwee 3HayeHne MMeeT TeMnepary-
pa ona Bronormn4eckmx npoLeccoB 04YNCTKKN, TAK KakK OT HEE 3aBNCAT CKOPOCTU
BMOXMMMNYECKNX peakunr 1 pacTBOPMUMOCTb KUCNOPOAa B BOAE.

OKpaCKa — O[VIH N3 OpraHonenTU4YecknX rNnoKasaTenen Kka4ecTsa CTOYHbIX BOA,.
XOBHVICTBBHHO’CbEKaJ'IbeIe CTOYHble BoAbl 06bI4HO cnabo OKpaLlueHbl N UMEKT
)KeJ'ITOBaTO*G\/pOBaTbIe nnm cepble OTTEHKN. Hannune nHTEHcKBHOM OKpacku
Pa3NNYHbIX OTTEHKOB — CBUAETEJIbCTBO NPUCYTCTBNA NMPON3BOACTBEHHBLIX CTOY

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Angaposa,
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CocTaB 3arpAsHEeHNn 1 METOAbI O4YMNCTKN CTOYHBIX BOA

HbIX BOA. [N OKpaLLEHHbIX CTOYHbIX BOA ONPEAENAT UHTEHCMBHOCTL OKPACcKM
no pa3sefeHunto oo 6ecuseTHor, Hanpumep 1:400; 1:250 n T.4.

3anax — opraHonenTUYeCKMI NoKasaTernb, XapakTEPU3YIOLLMIA HanYKe B BOAE
naxHyLumx netyumx sewyecTs. O6bI4HO 3amax OMNpPefensd KavyecTBEHHO Npu
TemnepaTtype npobbl 20°C 1 onUCkIBaKOT Kak (heKarbHbI, FTHUNOCTHIN, KepPo-
CVHOBBbI, (DEHONbBHBIN 1 T.4. [1py HEAICHO BbIpaXXEHHOM 3anaxe OnpeaerneHne
MOBTOPSAIOT, Noporpesas npoby Ao 65°C. VIHoraa HeobxoaMMo 3HaTb NOPOro-
BOE YMCII0 — HaMMeHbLLEee pa36aBreHne, Npy KOTOPOM 3anax UCHe3aeT.

KoHueHTpauma noHoB BOAOpOAa BbipaxaeTcs BenuyHon pH. 3ToT nokasa-
Tenb Ype3BblHaiHO BaXKeH Ans B1OXMMUYECKNX MPOLECCOB, CKOPOCTb KOTOPbIX
MO>ET CYLLIECTBEHHO CHUXATbLCSA NPU PE3KOM M3MEHEHWI peakuum cpedbl. Y-
TaHOBIEHO, YTO CTOYHbIE BOALI, M0JaBaAEMbIE HA COOPYXXEHWsA B1onorm4eckon
O4YMCTKK, AOMXHbI MMETb 3Ha4veHve pH B Npepenax 6,5-8,5. MNpon3BoacTBeH-
Hble CTOYHblE BOAb! (KUCbIE UMK LLENOYHbIE) OOMXKHbI BbITh HENTPaNM30BaHbl
nepen cbpocomM B BOOOOTBOASALLYIO CETb, YTOBLI NPEefoTBpaTUTL ee paspyLue-
Hue. [opofckme CTo4HbIE BoAbl 06bIMHO MMEHDT CnaboLLenoyHy0 peakLmio cpe-
obl (pH=7,2-7,8).

Mpo3payHOCTb xapakTepuayeT 06LLYH0 3arps3HEHHOCTbL CTOYHOWM BOAbI Hepac-
TBOPEHHBLIMW 1 KONMOUOHBIMW MPUMECHAMMW, HE WAEHTUMUMPYA BUE 3arpsas-
HeHWR. [Tpo3payHOCTb MOPOACKMUX CTOYHBIX BOA 06bIYHO cocTaBnseT 1-3 cm, a
nocne o41cTku yeenuumnsaetcs fo 15-30 cm.

Cyxol ocTaTok xapakTepu3yeT 06LLyl0 3arpA3HeHHOCTb CTOYHbLIX Mo opra-
HUYECKUMW N MUHEPAINbHBIMY NMPUMECAMU B PasfNYHbIX arperaTvBHbIX CO-
cToaHusx (B mr/n). OnpepensieTca 3TOT nokasaTenb Mocfe BbinapyBaHWA
1 panbHenwero BbicywmsaHmsa npy t = 105°C npobbl cTo4Ho Bofbl. [ocne
npokanueaHua (Npu t = 600°C) onpegensaeTca 30MbHOCTL Cyxoro octaTka. [1o
3TUM [BYM MOKa3aTensamM MOXHO CyOWTb O COOTHOLLEHUM OpraHN4eckon 1 Mu-
HepasnbHOM YacTel 3arpA3HEHU B CYXOM OCTaTKe.

MnoTHBIA OCTATOK — 3TO CyMMapHOE KOMMYECTBO OPraHUYEecKUX U MUHEparnb-
HbIX BELLIECTB B NPOMILTPOBaHHOM Npo6e cTo4HbIX Bog (Mr/ n). OnpegensieTcs
MpW TaKKX Xe YCMOoBWsX, YTO W CyXoW ocTaTok. [locne npokanuBaHns nNnoTHOro
octaTtka npu t = 600°C MOXHO OLEHUTb COOTHOLLEHWE OPraHNY4ecKkom n Mu-
HepanbHOM 4YacTen pacTBOPUMbIX 3arpsi3HEHU CTOYHBIX BOA. [1pn cpaBHeHNM
MPOKaneHHbIX CyXOro M MIOTHOMO OCTaTKOB FOPOACKWX CTOYHbIX BOL OMpeae-
NeHo, 4To Bonbluast YacTb OPraHUYecKUX 3arps3HEHU HAXOOUTCH B HEpPACT-
BOPEHHOM COCTOSHUM. [1p1 3TOM MUHEpParbHbIE MPYMECH B GOMbLLUEN CTEMEHN
HaxoAsATCs B pAaCTBOPEHHOM BUIE.

B3BeLLeHHbIE BeLLiecTBa — NnokasaTenb, XapakTepU3yHLLIMA KOIMYECTBO Npu-
Mecel, KOTOpoe 3afePXMNBAETCS Ha ByMaxHoOM nbTpe Npu hUnETPOBaHUM
npobbl. 3TO OAVMH U3 BaXKHEMLUMX TEXHOMOTMYECKMX MOKas3aTenen kavectsa
BOZbl, NO3BONAKLLMA OLEHUTL KONMMYECTBO 0CAAKOB, 00Pa3yHLLMXCS B Mpo-

Ynyu4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOL.
YuebHuk ans By3oB
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LiecCe O4YNCTKM CTO4YHbIX BOQAO. Kpome TOro, 3TOT NoOKa3aTellb NCMNoJIb3YyeTCA B
KayecTBe pacYeTHOro napameTpa npu NpoekTMpoBaHn NepBUYHbBIX OTCTONHU-
KOB.

KonnyecTso B3BELLEHHbIX BELLIECTB — OfNH U3 OCHOBHbIX HOPMAaTUBOB NpU pac-
YyeTe Heo6X0MMOW CTEMEHN OYNCTKM CTOUHBIX BoA. [oTepu Npy NpoKanuBaHum
B3BELLEHHbIX BELLIECTB OMNPEAENsaTCs Tak Xe, Kak [ff CyXora 1 NnoTHOro oc-
TaTKOB, HO BbIpa)arTcs 06bI4HO He B M/, @ B BUAE NPOLEHTHOro OTHOLLE-
HVSE MUHEPAIbHOW YacTy B3BELLUEHHbIX BELLECTB K X 06LLIEMY KONMYECTBY Mo
CyXOMy BELLIECTBY. 3TOT NOKA3aTeNb HAa3bIBAETCH 30MbHOCTHI0. KOHLEHTpauus
B3BELLEHHbIX BELLIECTB B FOPOACKNX CTO4YHbIX Boaax 06bl4HO cocTaenseT 100-
500 mr/n.

Ocepatoluve BELLECTBA — YacTb B3BELLEHHbIX BELLECTB, OCEAalLLMX Ha OHO
OTCTOMHOIO UMNMHAPA 3a 2 Y 0TCTaMBaHuA B NoKoe. ITOT NoKa3aTenb xapak-
Tepu3yeT cnocobHOCTb B3BELLEHHbIX YACTUL, K OCEaHUI0, MO3BOMNSET OLEHUTb
MaKkc/ManbHbIN 3IHEKT OTCTaMBaHUS U MaKCUManbHO BO3MOXHbI 06beM
ocafka, KoTopbIi MOXET BbITb NMonyyeH B ycrnoBusax nokos. B ropogckux ctoy-
HbIX BOAAx ocefatollme BellecTsa B cpedHeM cocTaenatoT 50-75% obuen
KOHLIEHTPALMN B3BELLEHHbIX BELLIECTB.

Mon okmcnsemocTbio NoHUMMAOT obLlee cofepxaHue B Bode BOCCTaHOBUTE-
nen opraHM4eckon 1 HeopraHMyeckow npypogbl. B ropopckux cTo4HbIX Bogax
noaaBnstoLLY0 4acTb BOCCTAHOBUTENEN COCTaBMAT OpraHWYecKmne BeLLecT-
Ba, MO3TOMY CHMTAETCSH, YTO BEMYMHA OKMCMSEMOCTU MOSIHOCTLH OTHOCUTCSH
K OpraHvyeckum npumecsm. B 3aBMcMMOCTM On MpYpoAbl UCMOSb3yemMoro
OKVCRUTENS Pasnu4aloT XMMUYECKYH OKUCNAEMOCTb, ECAU NpY onpefeneHnm
MCMOSb3YIOT XUMUYECKMI OKUCIIUTENb, 1 BUOXMMMYECKYIO, KOraa poflb OKUC-
NUTENBHOrO areHTa BbIMOMHAKT a3pobHble 6akTepun; 3TOT NokasaTesb — 61o-
xumumndeckan notpebHocTs B kncnopope (BrK). B ceoto oyepedb, xummnyeckas
OKMCAEMOCTL MOXET 6bITb nepmaHraHaTtHon (okucnutens KMnO,), 6vxpo-
maTtHon (okmcnmutens K,Cr,0,) u nogatHon (okucnutens KJO,). Peaynbtathl
onpepeneHnst OKUCNAEMOCTM HE3aBUCKMMO OT BMA@ OKUCIUTENS BbIpaXartoT B
mr/n O,. BUXpoMaTHYI0 1 MOAATHYIO OKMCNAEMOCTb Ha3bIBaAT XMMUYECKON
notpebHocThio B kucnopoge, nnu XK.

[lepmaHraHaTHasi OKMCNSEMOCTb — KUCIIOPOOHbIN 3KBUBANEHT NErkooKMcns-
embix npumecen. OcHoBHas LIeHHOCTb 3TOro nokasaTtens — 6bicTpoTa 1 npo-
cToTa onpefeneHus. lNepmaHraHaTHas OKUCNAEMOCTb UCMOMNb3YETCs C LENbo
nonyYeHnss CpaBHUTENbHbIX OAHHBLIX. TeM HE MEeHee ecTb Takume BELLEeCTBa,
KoTopele He okmcnaTcs KMnO,. Tonkko nocne onpeaenexns XIMK moxHo
LOCTaTO4YHO MOSIHO OLEHUTbL CTEMEHb 3arpsA3HEHHOCTY BOObl OPraHUYecKUMm
BeLLiecTBaMu.

BlNK - KWCNOPOAHbIV 3KBMBANEHT CTENEHN 3arpA3HEHHOCTU CTO4HbIX BOA, bno-
XUMMNYECKN OKMCNAEMbIMU OpraHM4YecknMi BeLlecTBaMu. BIMNK onpenenaeT
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KONMM4ecTBO KMcnopoaa, HeobxoaMmoe Ans XU3HeOeATenbHOCTU MWMKPOOpP-
raHN3mMoB, Y4aCTBYIOLLMX B OKWUCINEHUW OpraHU4ecKmMx COeauHEeHWUN. BlNK xa-
pakTepnayet BrMoxnmMmnyeckun OKNCNAEMYHO 4acTb OPraHU4Yeckux 3arpAasHeHun
CTOYHOW BOAbI, HAXOOALLMXCA B NMEpBYHO 04epefb B paCTBOPEHHOM W KOMova-
HOM COCTOAHUAX, @ TaKXXe B BUOE B3BECWU.

A30T HaxoaMTCA B CTOYHbIX BOAAX B BUAE OPraHUYECKUX U Heop-raHN4eckmx
coenHeHUn. B ropoAckmx CTOYHbIX BOLAX OCHOBHYIO MAacTb OpraHW4eckux
a30TUCTbIX COeAMHEHW COCTaBNAIT BellecTsa 6enKoBsoy Npupofsl — deka-
nuun, NuLLeBble 0TXoAbl. HeopraHndeckue coegvHeHns asoTa NpeacTaBneHb
BoccTaHoBneHHbIMM — NH,* u NH, 1 okucneHHbimn dhopmamn NO,~ 1 NO-,.
AMMOHUIHBIN @30T B 60MLLLIOM KONM4YecTee 06pasyeTca Npy ruaponmse Move-
BVHbI — NPOAYKTA XU3HEAEATeNbHOCTY Yenoseka. Kpome Toro, NpoLecc ammo-
HUDMKaLMM 6enKoBbIX COBAVHEHUN TaKXe NPUBOANUT K 06pa3oBaHNio coeaviHe-
HWU aBMMOHWA. B ropofcKux CTOYHbIX BOAAX [0 UX O4NCTKM 30T B OKUCTIEHHbIX
thopmax, KaK NpaBuno, OTCYTCTBYET. HUTPUTLI U HUTPaTbLI BOCCTAHABMMBAKOTCA
rpynnov aeHnTpudgmMumMpytoLLMx 6akTepun Ao monekynapHoro asota. OkucneH-
Hble hOpMbl a30Ta MOryT NOABUTLCA B GTOYHON BOAE NKLLIL Nocne Buonoruyec-
KOV O4UCTKM.

VicTouHnkoM coepmHeHWn ghocghopa B CTOUHbIX BOAax ABNAKTCA IM3NONOrn-
YECKME BbIAENEHUS MO, 0TX0dbl XO39NCTBEHHON AEATENBHOCTY YEeroBeKka
1 HEKOTOPbIE BUAb! MPOU3BOACTBEHHbIX CTOYHbIX BoA. KOHLEHTpaumm asoTa 1
thocchopa B CTOUHbIX BOAAX — BAXHEWLUME NOKa3aTeny CaHUTapHO-XUMUYEC-
KOro aHanvsa, UMetoLLMe 3Ha4eHne Ans B1oNorMiyeckom o4ncTku. A3oT n dhoc-
thop — HEOBXOAUMEIE KOMMOHEHTLI COCTaBa GakTepuarnbHbIX KNeTok. V/Ix Hasbl-
BaOT BUOreHHbIMU anemMeHTamu. [py oTcyTcTBUM a3oTa 1 hocdiopa npoLece
610NOrM4ECKO O4YUCTKN HEBO3MOXKEH.

XJ'IOpI/IﬂbI n Cyﬂb(*)aTbl — nokKasaTenu, KoHUeHTpauna KOTOPbIX BITMAET Ha 06-
LLiee conecofgep kxaHue.

B rpynny TaXXenbIX METAJNIOB 1 APYrnX TOKCU4HbIX 3NEMEHTOB BXOOUT bonbLioe
YK1CIO 3NEeMEHTOB, KOTOPOE Mo MEPEe HaKoMnNeHnsa 3HaHKM 0 NpoLieccax 04nCT-
Kn Bce 6onee BO3pacTaeT. K TOKCHYHbIM TAXEnbIM MeTannam O0THOCAT: Xxene-
30, HMKENb, Medb, CBUHEL, LMHK, KObansT, KagMui, XPOM, PTYTb; K TOKCU4YHbIM
3NeEMEHTaM, He ABNALMMCA TAXENTbIMU MeTarniaMu, — MblilLbAK, CypbMYy, 60p,
antoMnHUA 1 T.4. VICTOYHUK TAXENLIX METANNO0B — Nnpon3BOACTBEHHbIE CTO4YHbIE
BOAbl MALLUMHOCTPOUTENbHbIX 3aBOA0B, NPEANPUATUI 3NEKTPOHHOW, I'Ipl/l60pOC‘
TPOUTENBHOM U OPYrviX OTpacnen NpoMbILLUIEHHOCTU. B cTo4HbIx Bopax Taxe-
Jible MeTalnnbl COAep>XaTcHd B BMAE MOHOB 1 KOMMNJEKCOB C HEOPraHM4YeCKUMn n
OpraHn4ecknMmmn seLiectsammn.

CuHTETUYECKME NOBEPXHOCTHO-akTMBHbIe BellecTea (CIMAB) — opraHunyeckne
COEAVHEHNSA, COCTOALLME U3 rnapodiobHoM 1 rmgpoduneHon YacTten, obycnos-
NVBAaIOLLMX PacTBOPEHNE 3TMX BELLECTB B Macnax u B Boge. [pumepHo 75%

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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ob6Llero Konm4yecTea npounssoaumblx CIMAB npuxoguTcs Ha OOM0 aHWOHOAaK-
TUBHbIX BELLECTB, BTOPOE MECTO MO BbIMyCKY U MUCMOMb30BaHWK 3aHUMaoT
HenoHoreHHble coeanHeHus. B ropoackmx cTo4YHbIX Bogax onpegenatoT CIAB
3TVX OBYX TWMOB.

HerTEI'IpOﬂyKTbI — HenoJdpHbIe U ManonosidpHble COeguHeHNA, 3KCTparnpye-
Mbl€ reKCaHOoM. KOHLleHTpaLlI/IH HerTeI'IpOD.yKTOB B BOOoemax CTporo HopmMum-
PYETCA; N MOCKOJIbKY Ha rOPOACKNX O4YNCTHBIX COOPY>XEHNAX CTEMEHb X 3aAep-
XKaHuA He npesbIluaeT 85%,B nocTynatoLLen Ha CTaHLMIO0 CTOYHOM BOAE TakxXe
orpaHn4vmBaeTca cogep>XxaHnem He(i)TeFIpO,El\/KTOB. PaCTBOpeHHbIVI Kncnopona B
NoCTynakwLnxX Ha 04YNCTHbIE COOPY>KEHNA CTO4YHbIX BOAAxX OTCYTCTBYET. B 83p06‘
HbIX Mpoueccax KoOHUeHTpauna Kmcnopoga gojkHa BbITb HE MeHee 2 Mr/ 1.

CaHunTapHO-6aKTEpPUONOrMYecKme NOKa3aTeNU BKIKOUAKOT OnpeaeneHune obLue-
ro yncna as3pobHeix canpoutos, GaKTEPUI FPYMMbl KULLIEYHOM NanoYky 1 aHa-
N3 Ha AnLa renbMUHTOB. MUKPOGHOE YMCo oLeHUBaEeT 06LLy 06ceMeHeH-
HOCTb CTOYHbIX BOL MUKPOOPraHM3mMaMm 1 KOCBEHHO XapaKTepu3yeT CTENEHb
3arpA3HEHHOCTU BOfbl OPraHUYeCKUMUY BELLIECTBAMU — UCTOYHMKAMU NMATaHUS
a3po6HbIx canpodMToB. 3TOT NoKa3aTerb Ans FOPOACKMX CTOUHbIX BOA KONe6-
netca B npepenax 108-108, gpyrve nokasatenu onpegensemMble Npu UCCNeao-
BaHWM COCTaBa CTOYHbIX BOf NOKa3aHbl Ha pucyHke 3.17.

3.3. OcHOBHbIE NOJNOXEHNs npaBv1 OXpaHbl NOBEPXHOCTHbIX
BO4 OT 3arpA3HeHna CToYHbIMN BOgamMmun

MpaBunbHbIA y4ET CamooymLLatLLEen cnoco6HOCTV BogoeEMa NO3BOMSET 3KO-
HOMWYHO 1 060CHOBAHO 3aMpPOEKTUPOBATb OYNCTHBIE COOPYXXEHUS, HA KOTOPbIX
CToYHasA Bofda ounaeTcs o Tpebyemon cteneHn. PacyeTt HeoBxogmmon cTe-
MEHN OYUCTKM CTOYHBIX BOL, CMyCKaeMbIX B BOLOEM, MPOBOANTLCS M0 CHepyto-
LLIMM NoKa3aTensiM: Mo KONMMYECTBY B3BELLEHHbIX BELLECTB, NoTpebrneHuto pac-
TBOPEHHOI 0 KMCNopoaa, AonycTumon BenuymHe BINK cmMecy peyHbIx 1 CTOUHbIX
BOA, N3MEHEHUIO BENMYMHBLI aKTVBHOWM peakuyi Bodbl BOJOEMA, a TakXe Mo
NpegenbHo HOMyCTUMBIM  KOHLEHTPALMSIM TOKCUYHBIX MPUMECEN U APYrux
BPEOHbIX BELLECTB.

B KasaxctaHe npvHsiTa cMcTeMa HOPMMPOBaHWA Ka4ecTBa BOdbl HA OCHOBE
npenenbHO-LOMYCTUMbIX KOHLEHTPaUMn BPedHbIX 3arpAa3HeHuin, KoTopble He
0Ka3bIBaKT BPpeQHOro AENCTBUS HA OPraHM3M YenoBeka 1 COCTOsHWE Bogoema
B uenom. Vicxoaa na MNAK, HasHa4valoT KOMMeKC TEXHONOMMYECKMX U caHUTap-
HO-TEXHWYECKNX MEPONPUATAN ONst NPeLynpexaeHna 3arpa3HeHns Bogoema
NPV NPOEKTUPOBAHUN N PEKOHCTPYKLUM NMPOMbILLNEHHBLIX NPEANPUATIRA, a Tak-
XE paccyMTbIBaAOTCA U YCTaHaBNUBAKTCA HOPMAaTVBbI NPeaeNbHO-00MYCTUMbIX
ctokos (MAC), koTopble Npy NOCTYNAEHUN B BOJOEMbI HE CO3AA0T YPOBEHb 3a-
rpasHeHns npesbiwatowmn MNOK.
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PucyHok 3.1.

[NokaszaTenu, onpepengaemble Npy UccrnepoBaHU CoCTaBa CTO4YHbIX BOA

Cro4Has Boga
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CocTaB 3arpA3HeHNn N MeTobl O4YNCTKM CTOYHbIX BOA

MpreMHMKamMy CTOYHbIX BOA B OCHOBHOM CIy>aT BofoemMbl. CTo4HbIe BofbI Ne-
pen c6pocoM HeoBX0AMMO 4acTUYHO UK MOMHOCTBID 0YMCTUTL. Kak n3BecT-
HO, B BOfIE BOJOEMA COLEPXUTCS OMPefeneHHbI 3anac KMCnopoaa, KoTopbIv
MOXET BbITb YACTUYHO UCMOMNb30BaH ANA OKWUCNEHUS OpraHMYeckoro BeLLec-
TBa, NMOCTyMNarLLEero B BOLOEM COBMECTHO CO CTOYHOM Bogon. Bofoem Takum
06pa3oM, 06rnafaeT HEKOTOPOM CaMOOUMLLIaOLLE CNOCOBHOCTLIO, T.6. B HEM
nof BO3OENCTBMEM MUKPOOPraHW3MOB-MUHEPANM3aTOPOB MOrYT OKUCHATCS
OpraHnyeckyie BELLECTBA, HO NpY 3TOM COAEPXXaHWe pacTBOPEHHOI0 KUCNOpPO-
[a B Boge GypeT nafgate. CnenoBaTenbHo, CTENEHb OYUCTKM CTOYHLIX BOA Ha
OUMCTHBIX COOPYXEHWSX Nepes cBpOCOoM UX B BOLOEM MOXHO CHU3UTb.

CrauvoHapHbIi 06bEM PasNUYHbIX BUOOB MPUPOQHLIX BOA HE JAeT MOSHOro
NMpeacTaBneHNs 0 BOOHbIX PECYPCax, KOTOpbIMU MOXET pacronaraTtb 4eno-
BeyecTBo. Bce noTpeGHOCTM YenoBeka B Bofe YOOBMETBOPSAKTCSA 3anacamu
MPEeCHbIX BOA, BKIOYas peku, 03epa 1 Noa3eMHbIE BOAbl, CyMMapHbI 06beM
koTopbIx cocTaenseT scero 0,3% o6bema rugpoccepbl. Kaxyluascs Hencyep-
NMaemMoCTb 3TUX BO[ CBSI3aHa C BECbMA UHTEHCUBHbLIM HEMPEpbIBHBIM BO306-
HOBMNEHWEM NPECHBIX BOJ B NMPOLIECCE ECTECTBEHHOI 0 KpyrosopoTa. Tak, 06bem
peYHbIX BoJ BO30GHOBNAETCA B CpeaHeM Kaxable 12 cyTok, unu 6onee 32 pas
B TeueHve roga. Kasanock 6bl, pe3epB HEMCMONb3YEMbIX MPECHbIX BOA BEVK,
6ecrnokoncTBo 06 UCTOLLEHUN BOAHBIX PECYPCOB MpexaeBpemerHo. OpHako
06BbEM YMCTbIX MPUPOAHBIX BOM, 3arpss3HAEMbIX CTOUHbIMM BOAAMM, JOCTUraeT
5500 km2 (tabn. 3.2).

06bem
Enn Boposabop Beas03BpaTHBI C6poc YNCTbIX BOA,
13 CTOYHBIX | 3arpsi3HEHHbIX
BOMOCHaBXeHus pacxop
NCTOYHMKA BOM CTOYHBIMU
BOJAMM
X03ANCTBEHHO— 98 56 42 600
nTbLEBOE
>XnBoTHOBOACTBO 40 30 10 400
[pombiLLneHHOCTb 200 40 160 4000
SHepreTvka 225 15 210 600

Ecnn Y4ECTb, 4YTO AJ1I9 XO3ANCTBEHHO NMNTLEBOI0 BOOOCHabXxeHus Boga pek,
03ep " BOAOXpPaHWITLL, B KOTOpPbIe CﬁpaCbIBaK)TCH CTO4HblEe BOAObI, HENPUrog-
Ha, TO UMEHHO B 3arpAa3HeHnn CTo4HbIMN BOAaMM KPOETCA 0aHa N3 NpU4nH nc-
TOLLEHNA BOOHbIX PECYPCOB.

Haxe no ycpepHeHHom oueHke pekun Ha 40% cocTodAT M3 cTo4HbIX Bod. [oc-
KOMbKY e peyHble pecypcbl pacrnpefeneHsl B MYpe HepaBHOMEPHO, B Pervno-
Hax C pasBUTbIMW NMPOMbILLNIEHHOCTBLIO U CENbCKMM X03ANCTBOM peyHas Boda
yCreBaeT MHOMOKPaTHO NPOKPYTUTLCSA YEPes3 aHTPOMOreHHbIN LMK UCMofb30-
BaHUS.

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



CocTaB 3arpAsHeHNn 1 METOAbI O4YMNCTKN CTOYHBIX BOA

HPE)KJ:I,B BCero, onpegennmca ¢ noHMMaHnemM HEeKOTOpPbIX TEPMUHOB. C To4-
KN 3peHNA BO3MOXHOIo 3arpAa3HeHna NoBepPXHOCTHbIX BOOOEMOB, ONaCcHOCTb
npencrtaBnAeT He caM NpoLuecce, a ero Kofim4ecTteBeHHOEe BblpaXkeHne. 38FPFI3‘
HeHne NoOBEPXHOCTHbIX NI NOA3EMHbIX BOO — 3TO HENOCPeACcTBEHHOE N KOG~
BEHHOE BO3[eNCTBME, U3MEHSAIOLLIee COCTaB Uny CBOWCTBAa BOAbI. OHo orpaHun-
4YMBAET NN MOXET OrpaHN4YnTb ee UCMNoNb30BaHMe ONa Lenen, KoTopbiM Boga
yaoBJieTBopsAsia B NpUpogHOM COCTOAHUN.

OxpaHa oKpyxatoLLes NpupoaHoN cpedbl — 3TO KOMIMEKC NpaBoBbIX, OpraHn-
3aUMOHHbBIX 1 HAY4YHO 0BOCHOBaHHBLIX MEPOMPUSTUR, OrpaXxaatoLLmx ee oT 3a-
rPA3HEHUS, UCTOLLEHWS M HEOMPAaBAaHHbBIX NOTEpPb.

CyLLl,eCTByeT [ABa acrnekTa KOMNnekcHoro ncrnonb3oBaHnAa BOOHbIX PecypcoB.
anpO,EleIVI acnekT onpegensaeT B3aMOCBA3b U B3aUMOOEWCTBME BOOHbLIX
pecypcoB C Mo4YBOW, nNecamvi U OpyrumMy KOMMoHEeHTamMu npupopabl. Xoazswc-
TBEHHbIN )X& acnekT npegycMaTpuBaeT YO0BNETBOPEHVE 1 B3aUMHYIO0 YBA3KY
TpeGOBaHVIVI pasnn4yHbIX OTpacner HapoOHOro XO03AWCcTBa M ycTaHaBnIMBaeT
o4vepenHoCTb U pa3Mepbl yooBJIETBOPEHUA B BOLE.

OcHOBHbIMU BOAOOXPaHHbIMWN MEPOMNPUATNAMIN B HAcToALLEE BPeEMA ABIIAKOT-
cA:

. HOpMKMpoBaHMe BO,D,OI'IOTpeﬁJ'IeHI/Iﬂ 1 BOOOOTBEAEHUNSA;

+  COBEpLUEHCTBOBaHME NPOU3BOACTBA M COOGMOAeHVE TEXHONOrM4Yeckom
ANCLUNNMNHBL

. opraHnsauna OﬁOpOTHOFO BOAOCHabXeHUs 1 6eCCTO4UHbIX npon3BoAcTB
LIMKNOB;

+  CcO3[aHve Mano- U 6e30TX0AHbIX MPOU3BOACTE;

+  MakcuManbHas yTUInM3aLums LeHHbIX BELLIECTB;

+  pauMoHanbHOe pasMeLLleHVe NPOV3BOANTENbHBIX CUTT;

+  3KONOrMYECKWI ayauT OENCTBYHOLLMX NMPEANPUSTAN 1 TEXHOMOT WM.

OTpuLaTenbHblE COLManbHO-3KOHOMUYECKME aCMekThbl 3arPA3HEHNS OKpyXa-
tOLLIEV cpefbl M BoOHOMO 6accenHa CBOAATCS K CrefyLLemy:

+  o6Luee yxy[LeHNe Ka4ecTsa Xn3Hn (yxyaLIeHe 300poBbs, YCIIoBUA TPyAa
nT.N);

+  noTepu paboyero BpeMeHu (Hanpymep, No 60MesHK), To ECTb, CHUXEHWE
3hhEKTUBHOCTY UCMONb30BaHWS TPYAOBLIX PECYPCOB;

. YMEHbLLEHE HAapPOOHO-X03ANCTBEHHOW LIEHHOCTU TPYA0BbIX PECYPCOB;

. MHTEHCMd)MKaLlMH KOPPO3MOHHbIX NPOLLEeCCOB.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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CocTaB 3arpA3HeHIn N METobl O4YNCTKM CTOYHbIX BOA

Kak npaBwuIio, HapyLleHne 3K0J10rm4eckoro paBHOBECKUA MPONCXOOUT B PE3YIib-
TaTe BMELUaTenbCTBa 4YerioBeka. HOBerHOCTHbIe BOAbl CHNTAKOTCA 3arpaAs-
HEHHbIMW, BCN UX COCTaB UN CBOWCTBA U3MEHUNUCH Nof BIUAHWEM NPAMON
N1 KOCBEHHOW, NPOU3BOACTBEHHOW UMK ObITOBOM AEATENBHOCTU HaceneHus,
B pe3yrbTaTte KOTOpoW BoAbl CTany HENPUrogHbIMM UMY ManonpurogHbIMn ans
O0OHOro NN HeckKonNbKMX BMAOOB BOOOMOJIb30BaHNA.

CBHI/ITapHOE COCTOAHMEe BOogoemMa — 3T0 COBOKYMHOCTb CbVIBVIKO*XI/IMVIHeCKI/IX,
MUKPO- n I'I/IJZI,DOﬁI/IOJ'IOFVILieCKI/IX rnokasaTenen, XxapakTepuayloLx BOOOEM C
TOYKU 3pEeHUA BOSMOXHOCTU Ero NCNoJib30BaHNA B KOMMYHalnbHOM BOOOCHab-
XeHun. Boga cumtaeTtca npurogHon And JaHHOro Buaa BOAOMNONb30BaHWA,
€CI HW1 Mo 0gHOMY 13 NMoKas3aTener cocTaBa W CBOMCTBAa BOAbl KA4ECTBO ee
rnocne CﬁpOCG CTOKOB HE HapyLleHO.

OcHOBHbIMK OOKYMEeHTaMW, KOTOpble pernamMeHTUpyroT YCIoBWA BbIMyCKOB
CTO4HbIX BOO B BOAOEMbI, ABNAOTCA:

- [lpaBuna oxpaHbl NOBEPXHOCTHbLIX BOA OT 3arpA3HEHWA CTOYHbLIMW BOOa-
MW;

+  [lpaBuna caHUTapHOM 0XpaHbl NPUBPEXHBIX PANOHOB MOPEN;
+  CaHuTapHble NpaBuna ons Pe4HbIX M 03ePHbIX CyA0B.
Bce 3TV [oKYMEHTbI UICXOAST U3 CreayHoLLMX OCHOBHbIX MOSIOXEHNUI:

. orpaHunyveHnemM gnd CGpOCB CTO4YHbIX BOO B BOOOEMbI ABNAETCA HE UX Ka-
4eCTBO, @ Ka4eCTBO BOAbI B paCcHeTHOM NYyHKTE BOA0MOJIb30BaHNA;

. BCe HOpMAaTMBHbIE MNOKa3aTenn pa3nn4yatoTcqd B 3aBMCUMOCTU OT B1Oa BO-
[0nonb3oBaHnA N OTHOCATCA K COCTaBY BOMAbl B TOM XXe paC4eTHOM MyHK-
TE,

. KPUTUHECKMW YyCNnoBUAMIK ABNAKOTCA Hauxyawlne ycrnoBmA BO3MOXHOIo
paSﬁaBJ’IEHI/IFI CTO4YHbIX BOA4 B BOAOEME Y MECT BOOOMNOJ1b30BaHUA;

. [0nyckaeTca y4eT npoueccoB CaMOO4ULLIEHNA BOAbI, ECIIN 3TOT NMPOLECC U
ero guHamumka XxopoLlo n3y4eHbl B KOHKPETHbIX YCI10BUAX.

B cootBeTcTBUM C HOPMaTUBHbIMW OOKYMEHTaMN B BOOHbIE 06beKTbI 3anpeLla-
EeTCA CﬁpaCblBaTb CTO4YHblE BOObL:

. KOTOpbIE MOryT 6bITb YCTPaHeHbl NyTemM yCOBEPLLUEHCTBOBAHMA TEXHOJIO-
r’mn, MakCrMmMalibHOro ncrnojib30BaHUA B CNCTEMAXxX OGOpOTHOFO BOOOCHab-
XKEHUSA 1N NYTEM YCTPOMCTBA 6eCcCTo4HbIX NpOnN3BOACTB;

+  COAepXXalume LieHHbIe 0TX04b! N BELLECTBA, KOTOPbIe MOryT BbITb yTUAN-
31pPOBaHbI;

. copepXxaLllue Cbipbe, peareHTbl, NPoAayKTbl U NoONyNpoayKTbl B KONN4YeCcTBaXx,
npeBbIlakoLLnX YCTaHOBEHHbIE HOPMaTMBbl TEXHONOrMYeCKX NoTepb;

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



CocTaB 3arpAsHEeHNn N METOALI O4YUCTKN CTOYHBIX BOA

+ cofepxalluve BeLLecTBa, Ana KOTOpbIX HE YCTaHOBMNEHbI NPedenbHO Jonyc-
TMble KoHueHTpauum (MNOK);

. copgepxawme Ky608ble OCTaTKu N TEXHONOrn4eckme oTxoabl.
Tpeﬁosava K YCINOBUAM BblNnyCKa CTO4YHbIX BOO PACnpoCTPaHATCA:

a) Ha CyLlecTBylLIME BbINyCK/ BCEX BUOOB MPOM3BOACTBEHHBIX U XO3AMNC-
TBEHHO-6bITOBbIX CTOYHbLIX BOJ HACEMEHHbIX MECT, OTOENbHO CTOALLMX
XUIbIX U 0BLLECTBEHHbBIX 30aHUIA, KOMMYHarbHbIX, NeYe6HbIX, TPaHCNopT-
HbIX 06bLEKTOB, MPOMbILLNEHHbIX NPEANPUSATUR, B TOM HYACHE LIaXTHbIX BOf,
cOpoCHbIX BOA OT BOOHOro oxnaxaeHus, HedpTenobbiyun, cEpocHbIX BOA C
OpOLLAEMbIX U OCYLLIAEMbIX TEPPUTOPUIA 1 APYrX CTOYHbIX BOL MOBbLIX 06b-
EKTOB He3aBNCUMO OT X BEJIOMCTBEHHOM NOAYMHEHHOCTY;

6) Ha Bce NMpOEKTUpYEMbIE BbIMyCKM CTOYHbIX BOf BHOBb CTPOSILLMXCSH, NMPO-
EKTUPYEMbIX W PacLUMpSEMbIX MPEANpUSTAN U ydpexaeHun. CornacHo
MpaBunam oxpaHbl NOBEPXHOCTHbLIX BOA BCE BOAHbIE 06LEKTLI NOapasae-
NAKTCS Ha ABE KaTeropun: BoAHbIe 06bEKTbI st XO35MCTBEHHO NMUTHEBO-
ro 1 KynbTypHO-BLITOBOr0 BOAOMOMNb30BaHWs 1 06beKTbI AN peiGoxo3amnc-
TBEHHbIX Lienen. B cBow ovepefb, NepBas KaTeropusi nogpasnensieTcs Ha
06BbEKTbI, KOTOPbIE UCMOMNb3YHTCSA As LEeHTPanM30BaHHOMo0 U HELEHTPanu-
30BaHHOMO X03AMCTBEHHO-MUTLEBOr0 BOAOCHaGXEHNUSA 1 BogocHaGxXeHus
MMLLEBbLIX NPEANPUATAN U 06LEKTHI, KOTOPLIE UCMOSb3YHTCA AN KynaHus,
cnopTa 1 oTabixa. Bropas kateropus nogpasgensieTcs Ha 06bekTbl, KOTO-
pbIE UCMONb3YOTCH [N1A COXPaHEHUS U BOCTMPOM3BOACTBA LIEHHbIX BULOB
pbI6, 06nafatoLLMX BEICOKOM YyBCTBUMTENBHOCTBIO K KUCIIOPOAY, Y 06bEKTHI
LM BCEX ApYrvX BUOOB pbl60X03AACTBEHHOM AEATENBHOCTU.

anBeﬂeHHble B HpaBI/IJ'IaX HOpPMaTMBbl OTHOCATCA K CTBOpPaM, pPacnosyioxXeH-
HbIM Ha NMPOTO4HbIX BOAOEMAxX Ha PacCTOAHM OOHOIro KMJIOMETpPa BblILLE onu-
>KanLLero no Te4eHnto NyHKTa BOA0N0/b30BaHWA, @ Ha HEMPOTO4YHbIX BOJOEMaX
M BOOOXpaHWMLax — K CTBOpaM, pacrnojioXXeHHbIM Ha paCcCTOAHUN OQHOIro Kn-
JIOMEeTpa BO BCE CTOPOHbI OT NYHKTa BOAOMONb30BaHWA.

HopmaTunBHbIe NokasaTenu COCTOAT M3 06LLMX nokasaTener u nokasaTesnen
ONs BpedHbIx 1 afoBuTbix BellecTs. K 0bLmMM noka3aTensam 0THOCATCS: B3Be-
LLIeHHble BELLECTBa, NnaBatoLLmMe NpUMEeCH, 3anaxu, NPMBKYChI, OKpacka, Tem-
nepaTtypa, pH, M1MHepanbHbIn COCTaB, PacTBOPEHHbIA KMCNOpoa, buonoruyec-
kaa notpebHocTb B kucnopope (BIK), Bo3byantenn 3abonesaHui. BpenHsie
BELLEeCTBa TOXe BXOAAT B 06LLMe noka3aTenu, Ho NMOCKOoSbKY OHW 04eHb pasHo-
06pa3Hbl, TO 4N KaXA0ro U3 Takmx BeLlecTs ycTaHoBneHs! MOK.

MOK ycTaHaBnvMBaeTca No TOMy NpU3HaKy BPEOHOro BO3OeNCTBUSA (BNUSHUE
Ha 3[10POBbE YeNI0BeKa, Ha OpraHoNenTUYecKe CBOMCTBa BOAb! MW Ha obLLe-
CaHUTApHOE COCTOSIHWE BOOOEMA), KOTOPbIA XapakTepuayeTcs HauMEHbLUEN
MoporoBoV UNM NOAMNOPOroBo KOHLEeHTpaumen. To ecTb, BpedHble BELLECTBa

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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CocTaB 3arpA3HeHn N MeTobl O4NCTKM CTOYHbIX BOA

HOPMMPYKOTCA MO NPUHUMMY IMMUTUPYIOLLEro nokasatens spegHoctn (J1T1B).
Mog JINB noHnmaeTcs Hanbonee BepOSATHOE HeBnaronpusaTHOE BO3LENCTBUE
HaUMEHbLLMX KOHLEeHTpaumn BpegHoro sellectsa. JT1B nokasbiBaeT, B KAaKOM
HanpaBneHnn Npexae BCero NposiBuTCs HebnaronpuaTHOE BO3OENCTBYE.

Hanpumep, ecnv B pesynsTaTte NpoBefeHHbIX MCCNefoBaHun BellecTea 06Ha-
PY>XEH NMOPOr BAUSHASA HA CAHUTAPHOE COCTOSIHUE BOJOEMA Ha YPOBHE 2 Mr/ 1,
OpraHonenTUYeckmn nopor Ha yposHe 0,5 Mr/n, a He eNCTBYHOLLAA KOHLIEHT-
pauvsi Mo CaHUTapHO-TOKCMKONOMMYECKOMY NMpu3Haky — Ha yposHe 0,01 mr/n,
To JMNB gnsa aToro BellecTea GyaeT CaHUTapHO-TOKCMKONOMMYECKUA. To ecTb,
3TO BELLECTBO MNpex[ae BCero ornacHo Mo BAVAHUIO Ha 3[0POBbLE YenoBeka, U
3Ta OMacHOCTb NPOABUTCA PaHbLLE U NMPU MEHbLUNX KOHLEHTPaUMsX, YemM Mo-
XET NpPoABUTLCS BPeOHOEe BUSHME Ha CaHUTaPHbIN PeXM BOJoemMa 1 ero op-
raHonenTU4eckne CBONCTBA.

o J1MB Bce BpeaHble BelLecTBa AN BOAOEMOB NepBO KaTeropumn pasneneHs!
Ha Tpu rpynnbi:

+  BELLECTBa, MMEKLLIME CaHNTApPHO-TOKCKKonornyeckuin J11B;
- BeLlecTBa, umetome obiecaHuTapHbin JTB;
- BeLLecTBa, MMeroLme opraHonenTtuydeckuia JTB.

[na prGOXOBHVICTBeHHbIX BOA0OEMOB 3arpA3HAoLMe BELLECTBA, KPOME nepe-
yncneHHblx J11B, MOryT MUMETb OOMONHUTENIbHO pbl60XOSF|I7ICTBEHHbII7I 1N TOKCWN-
KONOrn4ecKum.

HencTaytolme npasmna TpebyoT cob6ntoaeHs CriedyoLLEero yCrnoBms Ans cryc-
Ka B BOJI0OEMbI CTOYHbIX BOJ C BPEAHbLIMU BELLIECTBaAMM:

il
> <l (3.3)
1 C()on

roe C(l)i — thakTn4eCKan UNM pacHeTHas KOHLEHTpaLUWs BELLECTBa B pacHeTHOM CTBOPE,
C!  —TMOK gaHHOro BeLLecTsa.

don

To ecTb, cymMMapHasa [ons KOHUeHTpauun BewecTs ¢ oguHakosbim J1TB He
J0IKHa NpeBbilwaTh eanHnLbL. [na kombuHaumn BelecTs ¢ pas3nuyHbiM J1T1B
YCNOBME COXPaHSAETCA TO Xe CamMoe, HO CMOXEeHWe UAET Mo rpynnamM ¢ 0gHUM
JIMB. B ntore ato npmMBogmT K TOMY, YTO A9 K&XA0r0 OTAENbHOr0 3arpsisHeHus
C, ByneT cHMXaTbCS:

Cp < Con 1-2.— (3.4

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Aigaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



CocTaB 3arpAsHEeHNn 1 METOAbI O4YUCTKN CTOYHBIX BOA

W3 chopmynbl cnegyeT, YTo Kaxkaoe BeLlecTso ogHon rpynnsl JTB moxeT npu-
CYTCTBOBaTb B pPacyeTHOM CTBOPE B KOHLEHTPaLUW, HE MPEBbLILIAIOLLEN KOH-
LIeHTpaLuIo NpaBo 4acTW HEPaBEHCTBA.

Hwxe nprBogsTcs JONyCTUMbIE HOPMbI COCTaBa 1 CBOVMCTB BOLbl BOGOEMOB Y
MyHKTOB NMUTLEBOIO BOAOMNOb30BaHus (Tabnuua 3.3).

[NokasaTenu coctasa [nfA x039MCcTBEHHO—NUTLEBOMO [nsa kynaHws, cnopTa, a Takxe ans
1 CBOWCTBa BOAbI BOAOCHabXeHUst BOOOEMOB B YepTe HAaCENeHHbIX MECT

1.BsBeweHHble Bewectsa 0,25 mr/n 0,75 mr/n

2. [MnaBatoLume npumecu He nonxHo bbITh He nonxHo 6bITb

3. Temnepatypa IleTHas TemnepaTypa BOAb! B JleTHas TemnepaTypa BoAb! B
peaynbTaTe Crycka CTO4YHbIX BOA, peaynbTaTe Cnycka CTO4HbIX BOA,
He [0MmKHa noBbILaTees 6onee, He [oMmXHa noBbILLaTeCs 6onee,
Yem Ha 30C no cpaBHEHMIO CO 4yem Ha 30C no cpaBHEHWIO CO
cpefHemMecaYHon TemMnepaTypon CcpegHemMecA4Hon TemnepaTypon
CaMOoro XapKoro mecsiLa 3a CamOro >apKoro Mecsila 3a
nocnepHue 10 net nocnegHue 10 net

4. Okpacka He ponxHa o6HapyxvBaTbCA B He pomxHa obHapyxmBaTbCs B
ctonbuke 20 cm cTonbuike 1 cm

5. Peakuus [Mpepensl pH 6,5-8,5 Mpepensi pH 6,5-8,5

6. MvHepanbHbIM cocTaB  He fomkHa npeBbILLaTh Mo cyxomy
octatky 1000 M 1/, B T.4.: XNIOPULOB
350 mr/n, cynbhatoB 500 mMr/n

7. PacTBopeHHbIN He meHee 4 mr/n He meHee 4 mr/n
Kucnoposa

8. Broxumunyeckas He 6onee 3 mr/n He 6onee 6 mr/n
noTpebHOCTb B KMCopoae

9. Bosbyautenu He pomxHa copepxatb. He pomxHa copepxaTb
3abonesaHumn Heobxognma o4mcTka

[0 Konu—unHaekca He 6onee 1000

10. ApoBuTble BelectBa  He ponkHa cogepxaTtb He ponxHa cogepxatb

YcnoBus crycka CTO4HbIX BOf B BOAOEMbI CTPOro perfnamMeHTMpoBaHsbl «[1pa- Tabnuua 3.3.
BUNaM 0XpaHbl MOBEPXHOCTHBIX BOf OT 3arpA3HEHUA GTOYHLIMM BOAAMUY U Sgcﬂéﬂz;\?iﬁosa””“
«MNpaBunamun caHUTapHOM 0XxpaHbl NPUBPeXHbIX parnoHoB Mopeiy. Bce BoAo-  csoncream

eMbl AeNATCA Ha MCNOb30BaHWE ANA NMUTLEBOMO U KYNbTYPHO-ObITOBOro Ha3Ha-  BOAb! BOAHLKX

. 06bLEKTOB y NYHKTOB
HYeHNA N NCMNoNb30BaHME B pbl60X03HI/ICTBeHHbIX uengax. XO3ANCTBEHHO-

NUTLEBOIo 1
OcHoBHble [0nycTMble NUSMEHEHNA COCTaBa BOAbl B BOOHbLIX 06beKTax MOCNEe  KynkTypHO-6bITOBOrO

BbINYCKa B HNX O4YMLLEHHbIX CTO4HbIX BOZ B Tabnuue 3.4. BOAOMNOMNL30BAHNSA

BpenHble 1 spoBuUThIE BELLECTBA pa3Ho06pasHbl Mo CBOEMY COCTaBy, B CBA3M
C Y4EM VX HOPMVPYKOT MO MPUHLMMY NIMMUTVPYHOLLIErO NMoKasaTens BPeaHOCTY
(1M A4), nop KoTopbIM NOHMMaT Hanbonee BEPOATHOE HEBNaronpuUATHOE BO3-
OencTBMe Ka)aoro BellecTtsa (Tabn.3.5).

Ynyu4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOL. 61
YuebHuk ans By3oB
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g0HeUOQ "] Y ‘eaoLauhetHeyK d'd ‘goufihalr] ]y ‘gasmauky |13

‘egodetiny 'g') ‘aodueghg 'g'Q ‘soHaldagHeuAy vy

Ta6nuua 3.4.

OcHoBHblE [0nNyCTMble NSMEHEHNA COCTaBa BOAbl B BOOHbIX obbekTax nocne BbIMyCKa B HUX O4MLLIEHHBIX CTO4HbIX BOS

TpeboBaHuA kK COCTaBy 1 CBOMCTBaM BOAb! B BOGHOM 06bEKTE M0 KaTeropusim
BOOVCMONb30BaHNSA U HA3HAYEHWUIO

NokasaTenb cocTaBa 1 CBOMCTB

BO[bI

X039MCTBEHHO—MUTLEBOE

PriboxosancTeeHHoe
N KynbTypHO—6bITOBOE

| kaTeropus Il kaTeropus | kaTeropus Il kaTeropms

ﬂonchaeTcn YBENUYEHNE HE H6onee 4em Ha:

Temneparypa 3°C no OTHOLLIEHWIO K CPeAHEMECHYHOM 5°C no oTHOLLEHWIO K ECTECTBEHHOM TEMMEPATYPe
TemrnepaType Camoro XapKoro Mecsua BOAb!

[onyckaeTcs yBenuyeHve He Gonee Yem Ha:
0,25 0,75 0,25 0,75

[ns BonoemoB, cogepXaLLmnx B MexeHb 6onee 30 Mr/ ame npypoaHbIX MUHEPAIbHbIX BELLIECTB,
[onycKaeTcs yBennyeHne cogepanus Ha 5%

BaBeLleHHble BellecTBa, Mr/ ame

BonopopHbIn nokasaTens He ponxeH BbixoauTb 3a npepens 6,5-8,5

MwuHepanbHbI cocTaB Cyxon octaTok gonxeH 6biTb < 1000 mr/gm?® He HopmupyeTcs

Hanuyve pacTBopeHHOro KMCopoaa OMKHO BbITh He MeHee 4 mr/am® > 6 mr/ome
P P PoA A /n /8 netom > 6 mr/gme

3vmoit oo Nbaom > 4 Mr/ amé,

He gonxHa npesbILaTh

3 (ecnv B 3UMHUI Nepuop CofepXXaHue Kcnopoaa

BrMKnonH npv temnepatype 20°C, B BOAE CHW>XXAETCA Ana Bogoemos | kaTeropumn

mr/ gme 3 6 o 6 mr/gm3, Il kateropumn go 4 mr/ ove,
TO pa3peLLaeTcs ToNbKo COPOC BOAbI, HE BIMALOLLIEN
Ha BIK)

© egels |

8]
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CocTaB 3arpAsHEeHNn 1 METOAbI O4YUCTKN CTOYHBIX BOA

Hopmatus,
mr/n

Beuectso Hopmatus, mr/n BelecTso

Mo CaHUTapPHO—TOKCUKOSOrn4eckomy nMmMnUTUpyoLLieMy
nokasaTesnto BpegHoCTn

AHVNVH 01 Ammumak (no asoty) 2,0
Benson 05 Kagmuin 0,01
Bepunnuin 0,0002 KanponakTaH 10
Banagun 0,1 Menb 0,1
Bonbdpam 01 Hukenb 0,1
00T (ayer) 01 Cynbdounapl OtcyTcTBYE
MonnbpeH 0,5 TwutaH 0,1
MbILLbsAK 0,05 Xnop akTVBHbIV OrcytctBre
Hadhton 04 LinHk 10
el e L O asaremo speroen |
Ponaxuppl 0.1 Bapun 4,0
PT1yTb 0,005 BeHauH 0,1
CsuHeL, 0,1 XKeneso 0,5
Cenen 0,001 KepocuH 0,1
CrpoHuun 2,0 HedyTb MHoOrocepHucTas 0,1
Cypbma 0,05 HedbTb npoyas 0,3
Tennyp 0,01 [MukpuHoBas kucnota 0,5
®T1op (B coeanHeHNsx) 1,5 cepoyrnepoq 10
Xnop6eH3on 0,02 ®eHon 0,001
HeTbIpexxnopucTbI yrnepos 0,3 Xpowm (Cr*6) 0,1
Xpowm (Cr*3) 0,5
StneH 0.5

Mpu1 HOPMMPOBaHWM Ka4eCTBa BObl B BOAOEMAaX NUTLEBOIO U KyNETYpHO-6biTo-  Tabnuua 3.5.
BOr0 Ha3HAYeHUSA NCMoNb3YoT TPy Buaa JTMB: caHMTapHO-TOKCHKONOMMYECKN, Egﬁ;ﬁ;";je
06LLECAHUTAPHBIV 1 OpraHonenTuYeckmil. [ns BOOOeMOoB pbiBOX03ANCTBEHHO"  KoHLeHTpaLmm

ro Ha3HaveHWst Hapsdy C yKka3aHHbIMU, UCNONb3yHOT eLle ABa Buaa JMNB: Tokcy-  BPEAHBIX BELLECTS

KONOrM4ecKknin 1 pbiBoxo3ancTBeHHbIN (Tabn.3.6).

OnTumanbHaa TemnepaTypa Bofbl, MOYLLEN Ana NUTbs, AoSKHA BbITb HE BbILLE
11°C v He Hnxe 7 °C. Boga ¢ Bbicokor TeMnepaTypor CopepxxuT B cebe Mano
pacTBOPVMbIX ra30B, MO3TOMY OHa MNI0X0 YTONSET XaXay U HENPUATHA Ha BKYC.
TemnepaTtypa cTo4HbIX Bog No HopMmam CHul 2.04.03-85 ponxHa 6bITb He Me-
Hee 6°C u He 6onee 30°C, Tak Kak 0Ha BNUAET Ha XWN3HeOeaTeNnbHOCTb MUK~
poOpraHM3MoB, BefyLLmx 61uonormyeckunii npoLecc o4ncTku. [Npu TemnepaType
Huxe 6°C bronornyeckas 04MCTKa NPakTUHeCcKn NpekpaLLaeTcs.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA. 63
YuebHuk ans By3oB



Ta6nuua 3.6.
MpenensHo
LONyCTVMble
KOHLeHTpauum
HEKOTOPbIX BPeaHbIX
BELLIECTB B BOAe
PbIBOX03ANCTBEHHbBIX
BOOOEMOB

Ta6bnuua 3.7.
OueHka
VHTEHCUBHOCTU
3anaxa B bannax

64
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BeluectBo ‘ MNOK, mr/n
Ammunak 0.1
AMMOHUA Conu 50
Kagmun 0,005
Kob6anbT 0,01
Marxun 50,0
Mepb 0,01
MbILLbsK 0,05
Hukenb 0,01
HedTb 1 HedhTenpoayKThI 0,05
B PaCTBOPEHHOM ¥ 3MYNbrPOBaHHOM COCTOSHUAM
CsuHeL, 0,1
Cepoyrnepog 1.0
deHonbl 0,001
Xnop cBo6ogHbIN OtcyTcTBUE
Lnannge! 0,05

3anax 1 BKYC BOfbl 3aBUCUT OT TEMMEPaTypbl PACTBOPEHHbIX B BOAE ra30B 1 0T
XUMMYECKOro CocTaBa NpuMecei. VIHTEHCMBHOCTb 3amnaxa v NpuBKyca onpeae-
AT no naTnbannbHom cucteme (Tabn.3.7).

VIHTeHCMBHOCTL 3anaxa ‘ Bann

Hwvikakoro: oTcyTCTBYME OLLYTUMOrO 3anaxa 0]
OyeHb cnabblii: 06Hapy>XXUBAETCH OMbITHLIM UCCNEQOBATENEM 1
CnabblIi1: He NPUBNEKAET BHUMaHWS NOTpeduTens 2
3aMeTHbIN: IErko 06HapYXXMBAETCH, BOAA PACLEHMBAETCA Kak 3
Heka4ecTBeHHasn

OT4eTnmBbIN: 06paLLaeT Ha cebsi BHUMaHWe, [enaeT Boay 4
HENpPUrogHoOM Ans NATbSA

OY4eHb CUMbHBIN: 3anax HAaCTOMbKO CUMbHBIN, YTO AENAeT BoAy 5
HenpuUrogHow Ans NUTbS

KayecTBO 1 MHTEHCUBHOCTb BKYCa U NMPUBKYCA OMNpeQensoT OpraHonenTuyec-
Kui. Pa3nuyatoT YeTbipe Braa BKYCA: CONEHHbIN, FTOPbKWA, CNagKuii U KUCTIbIN.
OcTarbHble B/Abl BKYCOBbIX OLLYLLIEHW HA3bIBAKOT NPUBKYCaMMU.

IHTEeHCMBHOCTL BKyCa 1 nprBkyca onpenenatT no nATMGannNbHOM CUCTEME TaK
Xe, KaK 1 3anax.

Bkyc 1 3anax Bofbl MOTYT M3MEHATLCA MOL, BAUSIHMEM NOCTYNAOLLMX B BOAOEM
CTO4HbIX BOA. Hanpumep, heHon cofep xallmnincs B CToKax, NpuaaeT Bofe BKYC
1 3anax kapbosnku.

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



CocTaB 3arpAsHEeHN 1 METOAbI O4YUCTKN CTOYHBIX BOA

I'Ipmpo,Elele BOfbI HacTo bbIBAKOT MYTHbIMUW N3-3a NPUCYTCTBNA B HAX B3BELUEH™
HbIX YaCTUL, MMWHbI, NEecKa, Una, OpraHN4ecknx B3BECEN. Cto4HbIe BoObl MoryT
yCUnnTb MYTHOCTb BOAbI. |_|03TOMy onpenenaArT Npo3paYHOCTb BOAObI. YucTan
BOAa, B3siTasA B Manom obbeme, becuBeTHa. //IHble OTTEHKN CBMAETENbCTBYHOT O
HanM4yMy B BOAE Pa3fNYHbIX PACTBOPEHHbIX U B3BELLEHHbIX MPUMECEN. |_|pl/l"IVI‘
How, Oﬁ\jCJ’IaBJ'II/IBa}OLLI,eIZ N3MeHeHne BoAbl, MOryT ObITb KONNONAHLIE COeanHe-
HWA Xenes3a, B3BELLEHHbIE N OKpalLUleHHble BELLIECTBA 0TX040B Npon3BoacTsa
MaCCOBOE pa3BNTVE BOOOPOCNEN.

nOCTyFIaH B BOOOEMbI, BpeOHbIE BELLECTBA MOIyT HakannmBaTbCA N NX KOHUEH™
Tpauusa, NOCTOAHHO BO3pacTasd, MOXET AOCTUrHYTb KPUTUYECKUX 3HaYeHWUN.
|_|03TOMy Ba>XHYH) pPOJib UrpaeT camoo4uLLieHne BOObl BOOOEMOB. Ecnn 66l He
3Ta NOMOLLb NMpmnpodbl, TO HECMOTPA Ha BCE NPUMEHAEMbIE MEPbI KYMYNATUB-
Has crnocobHOCTb BpeaHbIX BELECTB AaBHO NpmBena Bbl K rM6env BogoemMoB.

3.4. Pacuertbl BbIMYCKOB N CTEerneHn OYMUCTKWN CTOYHbIX BOA

INumunTLI BOgOOTBEOEHMA YCTAHABNMBAKOTCS HA OCHOBE PacHeTOB MpefefibHo
ponyctumoro cépoca (MAC). Moa MAC noHrmaeTcs macca BeLLecTBa B CTOY-
HbIX BOJaX, MakCMMarnbHO A0MnyCTUMas K OTBEAEHWNIO C YCTAHOBIEHHbLIM PeXu-
MOM B JaHHOM MNyHKTE BOAHOro 06bekTa B eAVHULLY BPEMEHN C Lienbio obecne-
YeHWsA KavyecTBa BOfAbl B paCHETHOM CTBOpE.

IJIC =4S, (35)

rae g — HanbonbLIMA CpeaHe4acoBOo Pacxo[ CTOKOB, M3/ y;

Scm — KOHUEHTpaums 3arpsasHeHunin, r/me.

B KOHKpeTHOM cry4ae nNpu yCTaHOBMNEHWUW NUMUTA OTBELOEHWS CTOYHbIX BOA B
BOOHbIV 0OBLEKT M A8 NPOrHO3MPOBaHWA CTEMNEHN 3arpA3HeHs BOOHOro 06b-
eKTa HWXe MO TeYeHUK MPOEKTMPYEMOro Bbimycka pacyeT BenuyuHbl M10C
NMPON3BOANTCS HA OCHOBE YpaBHEHWA HanaHca, y4UTbIBaoLLEro (DOHOBYH KOH-
LeHTpaLMIo, rmaposniornyeckme, rmopaBnu4eckme 1 rmgpogmHaMmnyeckme oco-
BeHHOCTM BOOHOI0 0bbeKTa.

Pacuet INMAC npoBognTca no HamGonbLUMM CpegHeYacoBbIM Pacxofam CTOKOB
thakTM4eckoro nepuofa crycka ctokos. KoHueHTpauus S, Heobxoavmas ans
pacueTa MNAC npu c6poce CToYHbIX BOA B YePTE HACENEHHOIO MyHKTa, MPUHI-
MaeTcs no BenuuuHe He 6onee MK, cooTBeTCcTBYOLEN TpeGoBaHKAM, yCTa-
HOBJIEHHBLIM K COCTaBYy W CBOWCTBaM BOfbl BOAHbIX 06LEKTOB B MECTax BOAO-
Nonb30BaHus.

|_|pl/l pac4eTax cTerneHn 04YNCTKM CTOYHbIX BOO nofiaratoT, 4TO M3BEeCTHa KpaT-
HOCTb paBﬁaBJ’leHl/lﬂ n, XapakTepmnayruiad MHTEHCNBHOCTb paSGaBJ’IEHVIH CTO-
KoB Bogow Bogoema. [ns NMPOTO4YHbIX BOOOEMOB 3Ta BEJIMYMHA MOXET ornpene-
NATLCA Yepe3 pacxofdbl BOA UM N0 KOHLEHTPaUWAM OTAENbHbIX 3arpa3HeEHUIA:

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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(3.6)

_aQ+0,
"m0,

roe Qo — pacxop cTouHbIx Bog; O — pacxos Bofbl BOLOEME;

Ol — KO3 hULIMEHT, 3aBUCSILLIMIA OT rMAPaBNNHECKMX YCNOBUI CMELLEHUS.

_ CO_Ce

et (3.7)
Cc-C,

n

roe CU — KOHLEHTPALMA 3arpsi3HEHNS B O4MLLIEHHbBIX CTOKaX;
Cs — KOHLEHTpauws 3arpasHeHys B Boe BOLOEMA [0 Bbinycka CTOKOB

(choHoBsas koHueHTpaums); C — KOHLEHTpaLWA 3arpA3HEHUs B paCHETHOM CTBOPe.

,D,pyFI/IMI/I cnosamu, — 3T0 OTHOLUEHMNE N3BbITOYHbLIX KOHLIEHTpaLMA 3arpasHe-
HUA B MECTE BblIlNyCKa CTOKOB K aHanorn4HbiM KOHUEHTPaUUAM B paccMatpu-
BaeMoMm ceHeHnn.

[na HenpoTo4HbIX BOJOEMOB 1cnonb3yeTca MeTogd Pydidens v Jlanwesa, ko-
TOPbIV MPUMEHMM L1191 PACCENBAIOLLMX Y COCPEAOTOHEHHbIX BbIMYCKOB NPy CKO-
pOCTY UCTeYeHWs cToKoB 6onee 2 M/ c. [pegnonaraeTcs, 4T0 BbiMyCK HAXO[UT-
ca B yganeHuu ot 6epera, a rnybuHa B MecTe Bbinycka 6onee 30 gnameTpos
BbIMyCKHOro 0TBepCTUA. HavmeHbLLee pasbaBneHne Ha paccTosHUN

n=A4(021L/d)», (3.8)

roe A — napametp, onpegenaloLwmin pasbasneHue Npy PacCenBaroLLEM BbINyCKe
(npu cocpepoToserHom A = [); L — pacctosHye 0T Bbinycka 40 pacHeTHOro CTBOpPa;
P — NapameTp, 3aBUCALLMM OT CTEMEHW NPOTO4YHOCTY BOAOEMA W Harpy3Ku Ha Hero
o cToKam; § — NapameTp, onpegensemMblil OTHOCUTENBHON ry6rHOM Bojoema.

Ecnn naeectHa CKOpPOCTb TEYEHMA B BOOOEME, TO
p =V (0,000015V,+V), (3.9)
roe I/” —CKOpPOCTb TEYEHUS; I/u — CKOPOCTb UCTEYEHUA CTOKOB.

Bennunna S 3aBucut ot FJ'Iy6I/IHbI H B ™mecTe BblIMnyckKa:

_ 06325H
360+, V)"

S + 0,875 (3.10)

|_|pVI onpegeneHnn BO3MOXHOCTK CMNyCKa CTOYHbIX BOA NMPOEKTMPYEMOro npen-
npnaTna B BOA0EM, Npexne BCero, pacCHYuTbiBakOT CTEMNeHb paBGE]BJ’IEHVIH
CTO4YHbIX BOJ pe4YHov BOJOW. PasbaBneHns CTo4HbIX BOg, — 3TO NnpoLecc CHMXe-
HUA KOHLIEHTpaL1 3arpasHAaoLLMX BELLECTB B BOJOTOKAX U BoJgoemMax, npoTe-

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Aipaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



CocTaB 3arpAsHeHNn 1 METOAbI O4YUCTKN CTOYHBIX BOA

KLU BCNEACTBME MEPEMELLMBAHUS CTOYHbIX BOL C NPYPOOHLIMA BOAAMMU.
VIHTeHCUBHOCTL Npolecca pas3baBneHnst KAYECTBEHHO XapakTepuayeTcs CTe-
neHblo pa3bGaBrneHus, KoTopasi oNpefenseTcs no popmyne:

(3.11)
_Y0+q

q

rge: 11 — cTeneHb pasbaBneHys CTo4HbIX Bog Bopow pekw; O — pacxog peku, M3/ c; ¢ — pac-

n

YETHbI PACXOA GTO4HLIX BOA, M3/ C; Y — KO3(DMLIMEHT CMELLIEHNS.

KoadhdhmumeHT cMeLleHrs Bceraa MeHbLUe efuHuLbl. Tak Kak BRMSHUE CTOY-
HbIX BOf OLiEHMBAaETCA y 6nmXanLLero NyHKTa BOA0MN0Nb30BaHNs, Y 3TOro nyH-
KTa 1 Hapo onpenensTb cTeneHb pa3baBneHus. Pacxon Boabl peku fABnseTcs
reoMeTpuyeckon xapaktepuctukon. OH onpenensieTcst OnbITHbIM MyTEM CO-
OTBETCTBYHOLLUMMMW MMOPOrecnorMyeckumm opraHmsaumamim. ockornbky peku
WMEIT He 0MHaKOBbIN CTOK, KaK Mo rofam, Tak U B TEHEHUM FOAa, TO Ans pac-
4yeToB BepyT HanxydLIMe YCroBus, T.e. HAUMEHbLLUIMN CPEAHEMECSIHHbIN PAacXon
npn 95%-Hon obecneyeHHocTn. Mpn 95%-Honm obecneveHHOCTVM FOLOBOMO
CTOKa, MarnoBofHble rofbl Ha Peke cry4vatoTcs ogvH pas B 20 ner.

MpW NPOEKTUPOBAHWM, CPEOHEMECHYHLIA PacXon Peky U KO3ULMEHT cMe-
LLEeHWst BepyT M3 aHHbIX TMOPOMETPUYECKON CRYXBbl, 8 PACX0R CTOYHbIX BOA
OnNpepensieTcs pacyeTHbIM MYTEM MU MO aHaNoruM ¢ AeNCTBYIOLLWM NPeanpu-
ATMemM nofo6Horo npoduns.

Mocne onpepneneHns cTeneHy pastaBneHns CTO4HbIX BOJ HYXXHO PACCMOTPETh
BOMPOC BO3MOXHOT0 yXYyALLEHWs Ka4eCTBa BOfAb! B PEKe U B ApyromM BoJoemMe
B pe3ynbTaTte cbpoca Tyaa CTO4HbIX BOA,.

HopmaTvBHbIE NOKa3aTenm Ka4ecTBa BoAbl 38BUCUT OT HANMYMs B3BELLEHHbIX
BELLECTB, NnaBatoLLVX BELLECTB, MPUBKYCA, OKPACKW, TEMMEpaTypbl, 3HaYeHUs
pH, MYHepanbHOro cocTaBa, pacTBOpeHHoOro kucnopofa, bIrK, BosbyauTenen
3a6oneBaHni, SO0BUTHLIX Y BPe[HbIX BELLIECTB.

3.4.1. OnpepeneHuve cTeneHn 0YNCTKM CTOYHbIX BOA,
OT B3BELUEeHHbIX BELLECTB

Heobxoavmasi CTENEHb OYUCTKM CTOYHBIX BOA MO COAEPXKaHWIO B3BELLEHHbIX
BELLIECTB ONPEefenseTcs no hopmyre:

- gjfﬁ*loo% (3.12)

636 838
Cc?h

roe 3@35 — MICKOMasi CTeneHb 04NCTKI,Y%; Ccm — McXogHasa KoOHUEeHTpauna B3BELUEHHbIX
BELLeCTB B CTO4YHbIX BOAaX A0 O4NCTKWN, MI'/J'I; Co — pac4eTHad KOHUEeHTpauna B3BELUEHHbIX

BELLECTB B O4ULLEHHBIX CTOYHbIX BOAOEMaxX nepen CGPOCOM B BOOOEM, MI'/J'I.

Ynyu4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOL.
YuebHuk ans By3oB
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PacueTHy KOHLEHTPaLIMIO B3BELLEHHbIX BELLECTB B OUULLIEHHbLIX CTOYHbIX BO-
[ax nepef c6pocoM VX B BOQOEM OMNpefensitoT no hopmyne:

Cc,=C,-C

roe Cs— KOHLIEHTPaLWsi B3BELLIEHHbIX BELLIECTB B BOAE PeKU [0 cBpoca CTO4HbIX BOA, Mr/1i;

c

don

(3.13)

don

— [OMNYyCTVMOE YBENNYEHWE COAEPXaHNs B3BELLEHHbIX BELLECTB B peke nocne copoca
CTOYHbIX BOA, Mr/ 1, AnNs BOLOEMOB B X03AMCTBEHHO-MUTLEBOr0 BOAOCHABXEHUS MULLEBbIX
NpeanpuaTi CM =0,25 mMr/n, a gns peIboX03ANCTBEHHBIX BOJOEMOB 1 BOJOEMOB

KyNbTYPHO-6bITOBOMO MOSb30BaHNA CM =0,75mr/n.

3.4.2. PacyeT cTeneHb o4ncTKM cTo4HbIX BoA no BIMK cvecn
peyHoin Boabl N CTO4YHbIX BOA,

|_|pl/l NOCTYyNJieHUN CTO4YHbIX BOL B PEKUN U BOOOEMbI CHVWXXEHWE KOHLUEeHTpaunmn
OopraHn4eckunx BeLlecCTB, BblpaXeHHOE B BlK, rnpomcxognT BCneacTsmne He
TONbKO p836aBJ'IeHI/IF|, HO N CaMOO4UNLLIEHNA.

KoHueHTpaumio cTouHbIX Bog, npu koTopoi BINK Bogkbl pekn B bnvkaniuem MnyH-
KTe BOJOMOSIb30BAHUA HUXE CrycKa CTO4HbIX BOA ByaeT He 6onbLue NPUHATBLIX
HOpMaTMBOB, HaxoddaT no (i)OpM\/J'IeZ
n—1 L
Ly=— (L, —L)+-—22_  (314)
0 1071(17" don 8 ]0*K1T

roe Ldan — npepenbHo gonyctrmoe 3Ha4eHne BINK cmecn cTo4qHbIX Bof 1 peYyHo BoAb,

paBHoe 4 mr/1; L« — BlNK pe4Hon Boab! 4o cbpoca CTo4HbIX BOA, Mr/1; K[ — KoHcTaHTa

CKOPOCTY NOTPEBNEHUS KUCNIOPOAa CTo4HbIMY Bogamu; 1" — Bpems npoTexkaHus Bofsl 0T

mecTa cbpoca A0 PacHeTHOro CTBOpa, CyT.

Mpu peLLeHnm ypaBHeHns aHadenuns Benuuunbl /0 ~517 Buiuncnnts cnoxHo,

NO3TOMY COCTaBMNeHbl Tabsinubl 2.8 1 2.9, B KOTOPbIX NPUHATLI Npepensl K, n 7,
KOTOpPbIE OXBaTLIBAKT BCE Cly4au, MetoLLME NPaKTUYeCKOe 3Ha4YeHVe.

Ecnun pacyetHoe 3HaveHune L 6onbLue hakTnieckoro sHaveHna BrK ctouHbix
BOA L, NOANEXaLLWX CryCKy B PeKy, TO 61MONorm4eckas 04micTKa CToYHbIX Boa
He TpebyeTcs.

Ecnmn xe L, meHblue BIK cTtouHbix Bog L, To 6ronorvyeckan o4mcTka nepen
CMyckoM B Bogoem 0bsi3aTenbHa A0 Nony4eHns PacHeTHOr0 3Ha4YEHUS,

Heobxogmmas cteneHb 04NCTKM CTO4HBbIX BOA 1 pedHon Bogkl no BINK onpepe-
nAeTcs B 3TOM cry4ae no hopmyne:

Ley—L
Dy = C’”L—O *100% (3.18)

cm

roe Lcm — nonHas bruoxmmMmmyeckas I'IOTpEGHOCTb CTOYHOW BOAbI B Kuncnopoge, MI'/J'I.

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



CocTaB 3arpAsHEeHNn 1 METOAbI O4YUCTKN CTOYHBLIX BOA

IMpw pacyeTe KMCNOPOJHOI0 PEXMMa BOAOEMAa MCXOLST U3 MOrMOLLEHWS CTOY-
HbIMW BOAAMW PacTBOPEHHOMO KMCNIOPOAa pPeyHon BOfbl B MECTE WX CrycKa.
Ecnu konnyecTBo cofepxallerocs B pe4Hon BOAE PacTBOPEHHOIO KMCNoOpoaa
HE HWXe 4 Mr/ 1 B TEHEHUM NEPBbIX ABYX CYTOK, TO CHUXEHWA HE MPou30onaeT
¥ B ganbHenwemM. Popmyra Ana onpefeneHns pacHeTHOM KOHLEHTpaumum pac-
TBOPEHHOMO KUCMNOPOAA CTOYHbIX BOA UMEET CrEAYOLLMIA BUL;

_ C
Cp =",y 04y ~C) 4 (@18

0,4 4

roe CP — pac4eTHasa KOHLEeHTpauua pacTBOPEHHOr0 KUCNopoAa CTO4HbIX BOA, Mmr/m;

CB — cofepxaHve pacTBOPEHHOro KMCnopoaa B pe4Hon Boae A0 CﬁpOCG CTO4HbIX BO, MI JT;
CEHK — 6uonorunyeckas I'IOTpeﬁHOCTb pe4How BOAb! B KUCNOPOAE, Mr I1; Cﬂ_ npejenbHo-
[0onycTnmas KoOHUEeHTpauna pacTBOPEHHOr o K1UCrnopoaa, KoTopasa fomxHa 6bITb B

pac4eTHoM cTBOpe cbpoca cTouHbIX BofA, 4 Mr n; 0,4 — koadhchuumeHT ans nepecyeTta

nonHoro I'IOTpeﬁJ'IeHIAH KMCnopoaa B ABYXCYTO4YHOE.

5 0,05 18 0,09 26 013 Ta6nuua 3.8.
3Havenve K,

9 O’OB 20 O,'| 28 0,1 4 npu pasnn4HbIX

12 0,07 22 0,11 29 0,15 Temneparypax

peyHom Bogb!

Ta6bnuua 3.9.
3HauyeHne
BenM4nHbI 10757
npy NepemMeHHbIX
KynT

0,04 0881 0955 0912 0871 0832 0794 0759 0692 0631 0575
0,06 0866 0933 0871 0813 0,769 0708 0661 0575 0501 0487
0,08 0855 0912 0832 0769 0692 0631 0557 0489 0408 0,331
0,11 0944 0891 0794 0708 0631 0572 050 0398 0316 0251
012 0833 0871 0759 0661 0575 0501 0436 0331 0251 0191
014 0812 0851 0724 0617 0525 0447 0332 0275 0200 0145
0,16 09812 0832 0692 0575 0479 0398 0331 0199 0159 0110
0,18 0903 0813 0661 0537 0437 0355 0288 0191 0126 0083
0,20 0891 0784 0631 0501 0393 0316 025 0168 0100 0,063
0.22 0881 0770 0B03 0478 0363 0283 0219 0,132 0079 0049
0,24 0871 0759 0575 0437 0351 0251 0191 0110 0063 0,036
0,26 0861 0741 0550 0407 0302 0224 0,16 0091 0050 0025
0,28 0851 0724 0525 0380 0275 0198 0145 0076 0036 0021
0,30 0841 0708 0501 0335 0251 0178 0,127 0063 0032 0010
040 0794 0631 0398 0251 0,158 0100 0063 0049 0010 0004
0,50 0750 0565 0316 0178 0,700 0056 0032 0032 0003 0001
VnyuLUEHME Ka4ECTBa NPUPOAHBIX BOA 11 04MCTKE CTO4HBIX BOA. 69
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CocTaB 3arpA3HeHin N MeToAbl O4NCTKM CTOYHbIX BOA

Ecnn pac4eTHaa KoHUEeHTpauua MeHbLUe TOW, KOTopas XapakTepHa Ana npoek-

TUPYEMbIX K CMYyCKY CTO4YHbIX BOQA, T.€. MEHbLLIE LCT’ TO OHW QONXHbI BbITb 04N~
weHbl. Torpa HeOﬁXOﬂ,I/IMyl'O CTeneHb O4YNCTKKM OnpenenarT no qjopmyne:

Lo —C
Dy = ——L%100% (3.17)

cr

Pacuet KNCNOPOAHOro pexxunma CTo4YHbIX BOA 1 HeobXx0aMMOoW CTEMEHN UX 0YNC-
TKW NO COAEpP>XXaHMK PaCcTBOPEHHOI0 KMCNopoAa BbINONHAKT OAnd onpeneneHna
3arpAa3HeHHOCTW CTO4YHbIX BOA OpraHn4ecknMmmn BeLlecTtsamMun.

3.4.3. PacueT cTeneHun 041McTKN CTO4YHbIX BOA MO n3meHeHuo pH

CornacHo 06LumM TpeboBaHWsAM K COCTaBy 1 CBONCTBaM BOfbl BOLOEMOB Y MyH-
KTOB KynbTypHO-6bITOBOro BOJONONb30BaHws, peakums (pH) He gomxHa Bbixo-
OnTb 3a Npegens! 6,5... 8,5.

ﬂDI’IyCTI/IMyI'D KOHUEHTpaUuo KNCNOTbl B CTOYHbIX BOAAX HAXoAdAT no q’JOpMyJ’IBZ
Cpe = (n- DX, (3.18)

r,leK — MaKCMManbHOE KONMYECTBO KUCMOTbI, KOTOPbIE MOXET BbITb JOBaBNEHO

K 1 N pe4Hoi Bofbl, Mr-aks,/n (HaxogaT no rpadimky HYepkuHckoro).

Heobxogvmasn cTeneHb 04YUCTKM CTOYHbIX BOL, OT KUCMOTbI ONpeaenseTcs no
dhopmyne:
C. — Coue
D = *100% (3.19)
C

K

roe Ck_ — copepxxaHne KNCNoTbl B CTOYHbIX BOAAX, MI”3KB/J‘I
3.4.4. TemnepaTypHbIli pacyeT CTO4HbIX BOJ nepef c6pocom B BOJ0EM

PacyeT nponssoanTcsa ¢ y4eToM CaHWTapHbIX TpeboBaHWI: NeTHAA Temnepa-
Typa pe‘-iHOI7I BOAbl HE O0ST>KHA NOBbLILLATLCA B peayanaTe CI'IyCKa CTO4YHbIX BO[A,
bonee 4yem Ha 3°C.

MaKcrmanbHyH AoMyCTMMYI0 TEMMNEPaTYPY CTOYHLIX BOJ, ONPEaenstoT no dop-
myne:
lep = Q +1 tﬂOH + tmax (3.20)
q

roe t;,,, ~ AoNyCTMOE NOBbILLEHUE TEMMNEPATYPE (3°Cy;
t —MmakcumarnbHas TemrnepaTtypa peyHon BoAbl B HaMbonee TennbIn MecsL, Ao Crycka

max

CTO4HbIX BOA.

B.A. AcuHckuin, AT MupoHerkos, T.T. CapcembexkoB



CocTaB 3arpAsHeHNn 1 METOAbI O4YMUCTKN CTOYHBIX BOA

CpaBHVIBaeM NnoNly4eHHyH BENU4MHY C TEeEMNEpaTypy CTOYHbIX BOA. Ecnn temne-
paTypa CTOYHbIX BOO MEHbLLIE MOy4eHHOW pac4eTHOW, TO cneunanbHbIX Mep no
CHMXXEHWIO TEMNEepPaTypbl CTOYHbIX BOA NPUHUMATb HE HY>KHO. Ecnn TemMneparty-
pa CTO4YHbIX BOO 6onbLue pac4eTHon, To Tpe6yeTc9| oxnaxpgeHume CTOo4HbIX BOA
nepen CﬁpOCOM X B BOOOEM.

3.4.5. PacueT cTeneHun 04MCTKU CTO4YHbIX BOg, OT BpeaHbiX Bew,ecTB

Ecnu B CTOYHbIX BOAaX COAEPXKMNTCH HECKOMbKO BPEAHLIX BELLIECTB, TO BCE KOM-
MOHEHTbI, UMEIOLLIMECS B CTO4YHbIX BOAaX, pa3brBatoTcs Ha rpynnbl C 0QuMHaKo-
BbiMu JTTB.

Hanpumep, B CTOYHbIX Bogax NPUCYTCTBYIOT MbILLbSK, PTYTb, CBUHEL, HUKENb,
umHK. Mo Tabmmye 1.2 onpegdensiem, YTO MbILbSK, PTYTb U CBUHEL, OTHOCATCSH
K rpynne BeLLecTB caHUTapHo-Tokcukonormnyeckoro JTB, a HYKenb 1 LWMHK — K
rpynne BeLlecTs obLecaHnTapHoro J1TB.

3aTem onpefensemM cyMmy OTHOLLEHUI KOHLEHTPALIMIA BELLIECTB KaXX Ao rpyn-
Mbl B CTOYHOM BOLE K VX NPefenbHo AOMYCTUMbIM KOHLEHTpaLUAM:

Cor, | Ca, Cer,
+ +...+
1K, 1K, 1K

= C, (321

n

Mocne 3Toro NOACYMTAEM CYMMY OTHOLLEHWI KOHLEHTPaLMA 3TUX BELLECTB B
BOZE BOAOEMA [0 Crycka B HEro CTO4HbIX BoA K mx MOK:

CBI CBz CBn
+ +...+
K, IIJK, IJIK

-, (@22

n

%! onpenenaem HBOGXO}J,VIMyI'O CTeneHb O4NCTKU NO cbopmyne:

-1
OBP = 1_M 100% (3.23)

Ccr

3.4.6. Ycnoeus cnycka CTOYHbIX BOA B BOJOEMbI

YcnoBus crycka CTOYHbIX BOS, B BOAOEMbI onpegensaioTcs «paBunamm oxpaHsl
MOBEPXHOCTHbIX BOR OT 3arPA3HEHNS CTOYHBIMY BogaMmmy 1 «[paBunamm caHu-
TapHOW oxpaHbl NPUBPEXHBIX palioHOB Mopeny. B cooTBETCTBUM C 3TUMK Npa-
BUNaMK1 pasnunyatoT BOAOEMbI MUTHEBOMO U KYNLTYPHO-BLITOBOr0 BOAOMOL30-
BaHWS 1 BOLOEMbI, UCMOMb3YEMbIe A poi60X035MCTBEHHBIX LIENEN.

Bopoembl nuTbEBOrO 1 KyJ'IbTypHO‘ﬁbITOBOFO BOOOMNOJsIb30BaHNA. HOpMaTI/IBbI
Ka4ecTBa BOObl HA UCMOJIb3YEMbIX y4aCTKaxX 3TUX BOOOEMOB yCTaHaBNMBaT-
CA No AByM BMOaM BOLOMNO/b30BaHWA: NEpPBbIA — ANA LEeHTPann30BaHHOIO 1
HeLeHTPann3oBaHHOI o NMTbLEBOrro BOOOCHabXXeHWs, a Takxe BOgocHabXeHna

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB

71



72

CocTaB 3arpA3HeHn N MeToAbl O4YNCTKM CTOYHbIX BOA

NpeanpuaTUn NULLEBOW MPOMBbILLNEHHOCTW, BTOPO — And KynaHWda, cropTa v
oTobixa HaceneHusa. Ko BTOPOMY ByAy BOOOMNOJSIb30BaHUA OTHOCATCA TakKXe
Yy4aCTK/1 BOOOEMOB, PacnonoXXeHHble B 4epTe HaCeJIeHHbIX MyHKTOB.

YcTaHoBMEeHbI cnepyloLine HopMmaTMBHbIE NOKa3aTeslM Ka4eCcTBa BOAbl BOAO~
emMa.

PactBopeHHbIvt kncnopog. KonnyecTBo pacTBOPEHHOMO B BOAE BOJOEMA KMC-
nopopa Nnocrie CMELUMBaHNSA C HEM CTOYHbIX Bof B Nto6o nepvop roaa B npobe,
oTobpaHHoM B 12 4 AHS, HE A0MXXHO BbITb MeHbLUE 4 Mr/ 1.

Buroxummnyeckaa notpebHOCTb B kncnopoge. Bennyvna bIIK,, Ana sogoemos
nepBoro BMAa BOAOMONb30BaHMA HE AOMKHA NPEeBbILaTe 3 Mr/n, a Ansg Boao-
€MOB BTOPOro B1Aa BOAOMN0Sb30BaHUA — 6 Mr/ 1.

B3BeLueHHble BeLjecTsa. CogepxxaHne B3BELLEHHbIX BELLIECTB B BOAE BOJOEMA
rocrne crnycka B Hero CTo4HbIX BOL HE [OMKHO YBeNMyMBaTbCs 60MbLUe YeM Ha
0,25 mr/n gns BOOOEMOB NEpPBOro BMAa Bodonons3oBaHus 1 Ha 0,75 mr/n
[Ansi BOAOEMOB BTOPOro BMAa BOAOMNOb30BaHMWS.

AKTuBHas peakums Bofbl. AKTMBHaA peakums Boabl Bogoema (pH) nocne cme-
LUMBAHWA C HeW CTOYHbIX BOA, A0MXHA BbITb HE HUXe 6,5 1 He Bhille 8,5.

[na sBogbl BogoemMmoB YCTaHOBJIEHbI TAaKXXe HOPMAaTMBHbIE MOoKa3aTenn rno oK~
packe, Hann4Mi A00BUTLIX BELLECTB, NNaBaloLLnUX NPUMECEN, 5036y,u|/|Tene|7|
3aboneBaHn, 3anaxam um npuBKycam, MMHepanbHOMYy COCTaBy 1 TEMMNEPATy-
pe. HooBuUTLIE BELLIECTBA HE OOMKHbI coaepxaTbCHd B KOHUEHTPaUnaAx, KOTopble
MOryT 0Ka3aTb NPAMO UMY KOCBEHHO BpeaHoe BO3[AENCTBME Ha 300p0Bbe Ha-
CeneHna.

Pbi6oxo3acTBeHHbIE BogoeMbl. CyLLIECTBYHOT Ba BYAA UCMONIb30BaHUSA Takmx
BOOOEMOB: NepBbI — A5 BOCNPOM3BOACTBA M COXPaHEHWsI LLEHHbIX BUAOB PbiO,
BTOPOW — AN BCEX APYriX PbiB0X03ANCTBEHHbIX LIEMEN.

[NokasaTenn kadecTBa BOAbl PbIBOXO3ANCTBEHHLIX BOOAOEMOB AOMXHbI CO-
OTBETCTBOBaTb HOpPMAaTMBaM, YCTaHOBMEHHbLIM 0N BOLOEMOB MUTLEBOrO U
KynbTypHO-6bITOBOr0 BOJOMNonb30B8aHWs. B To ke Bpems No HEKOTOPbIM NMoka-
3aTensM K BOAE PblBOX03ANCTBEHHbLIX BOAOEMOB NpeabaBnatoT 6onee BbICO-
Kne TpeboBaHusa. 3MMO KOIMYECTBO KMCNOPOAa, PACTBOPEHHOIO B BOAE pbl-
B0X03ANCTBEHHbLIX BOAOEMOB NEPBOMO BUAA NCMOMNb30BaHWUS, HE AOMKHO BbITh
MeHbLLe 6 M/, @ pacTBOPEHHOr0 B BOAE BOJOEMOB BTOPOro B1Aa UCMoMb30-
BaHuA — 4 mr/ n. Broxummnyeckasa notpebHocTe B kucnopoge bIK He OonXx-
Ha npeBbIWaTb 3 Mr/ 1.

NonH

CopepxaHue B Boe ntobbix BOOOEMOB pagv0akTUBHbBIX BELLECTB Y MECT Bbl-
mycka 3arpsi3HEHHbIX UMW CTOYHBIX BO HE JOMKHO MpEBbILATh NpefensbHo
LOMNYCTVMbIE KOHLEHTPAaLWKW, YCTAHOBMEHHbIE [NMaBHOM rocynapCTBEHHON ca-
HUTapHOW UHCMEKUMEN.

B.A. AcuHckuin, AT MupoHerkos, T.T. CapcembexkoB



CocTaB 3arpAsHEeHN 1 METOAbI O4YMNCTKN CTOYHBIX BOA

Heobxogmmyto CTEMEHb OYUCTKM CTOYHLIX BOL OMPEOENsT Mo KONMYecTBy
coaepXalluyxcs B HMX B3BELLUEHHbIX BELLEeCTB, NOTPeGneHnto pacTBOPEHHO-
ro KMCNopoda CMEChH CTOYHbIX BOA WM BOL BOAOEMA, JOMYCTUMOW BEMUYMHE
BINK o cMecn Boa BOAOEMA U CTOUHbIX BOA, M3MEHEHWIO aKTUBHOW peakumi
BOZbl BOLOEMA U Mo ApYriM nokasaTensm ¢ y4eToM CaMooumLLaLLEen crnocob-

HOCTW/ BOOOEMaA.

Moo camoouuLyaroLert crnoco6HOCTEI0 BOJOEMOB MOHUMAKT CHUXEHME KOH-
LieHTpauny 3arpsasHeHnu BcneacrTsve BMOXNMNYECKNX, XUMNHECKNX U CbVISVI‘
YeCKKMX npoueccos, NpoTekarnLmx B BOAOEME.

3.5. Metoabl 04MCTKM CTOUHBIX BOA I COCTaB OYMCTHBIX
COOpYXeHui

3.5.1. MeToabl 04NCTKN CTOUHbIX BOA,

[na 06paboTkn CTOYHBIX BOA MPUMEHSAOT MEXaHNYECKYH, (IN3NKO-XMMMNYEC-
Kyt0 1 Bronornyeckyto 04McTky. OUMLLIEHHYHO CTOYHYIO XUOKOCTb Nepeq crnyc-
KOM B BOAOEM MOABEPratoT Ae3nHpeKkUmm Ans YHUHTOXeHNS 60Ne3HeTBOPHbIX
BakTepuin.

B npouecce 04NCTKM CTO4YHbIX BOO 06p83yPOTCF| 0CafKun, KOTopble noaseprarT-
cA OGBSBPE)KI/IBGHI/IPO, 068338p8)KI/IBaHI/I}O, 06e3B0XMBaHMIO, CyLLIKe, BO3MOX~
Ha nocnegyloulaa yTmnm3auna 0CagkoBs.

Ecrm no YCnoBuaAMm 06p0C8 CTO4YHbIX BOO B BOOOEM, Tpeﬁ\jeTCH Bonee BbICO-
Kasa cTeneHb 04YMCTKU, TO NMOCIE COOPY>KEHUIN NOSHON B1ON0rM4eckor 0YNUCTKM
CTO4HbIX BOA YCTPanBaT COOPYXEeHUA FJ'Iy60KOI7I o4ncTkn. B cooteBeTcTBUN C
«I'Ipasmnalvlm 0OXpaHbl MOBEPXHOCTHbLIX BOA OT 3arpa3HeHra CTOYHbIMY BOAaMm
CTO4HblEe BOObI NOCNiE O4YNCTKK Nepen CGpOCOM B BOAOEM noasepraroT obessa-
paXXmBaHWIO C LeJ1blo YHUHTOXEeHNA NaToreHHbIX MUMKPOOpPraHM3moB.

B pesynstaTe MexaHM4ecKor O4MCTKA U3 CTOYHOM XUAKOCTY YAANsATCA He-
PacTBOPEHHBIE 1 YaCTUYHO KOMNoWHbIE 3arpsa3HeHus. KpyrHble 3arpsa3HeHus
(Tpsinku, Gymara, ocTaTKy 0BOLLEN U (hpyKTOB) 3aAEPXMBAOTCH PeLLeTKaMu U1
cuTa. 3arpsa3HeHNs MUHEPAbHOMO NMPOVCXOXAEHWS (Mecok, LWnak v ap.) ynase-
nuBatoTcs neckonoskamy. OCHOBHas Macca HepacTBOPEHHbIX 3arpsi3HeHUi
OpraHUYecKoro NMpPOVICXOXAEHUS 3afepXUBAeTCA B OTCTOMHUKAaX. [1py 3TOM
4acTULbI C yOenbHbIM BECOM BonblLe yAenbHOrQ BECa CTOYHOM XUAKOCTY Bbl-
nafjalT Ha OHO, @ YacTuubl C MEHBLLUMM yAemnbHbIM BECOM (cneumdmyeckne
3arpsa3HEHNS: XUPbl, MAcna, HedhTb) BCMMbIBAKOT, B 3aBUCMMOCTY OT UX Xapak-
Tepa NpUMEHSIIOT XUPOIOBKY, HEQOTENOBYLLKMA, Macsio- N CMOJIOYIOBUTENN 1
op. C NoMOLLBH0 3TUX COOPYXEHWUI OCYLLECTBIST OYUCTKY NMPOVM3BOACTBEH-
HbIX CTOYHbIX Bof. OTCTarBaHVe OCHOBaAHO HA 3aKOHOMEPHOCTSX 0CaXOeHWUs
TBEpObIX YacTuy B XUAKOCTY. [1py 3TOM MOXET OCYLLECTBNSATLCS CBOBoAHOE

Ynyu4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOL.
YuebHuk ans By3oB
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CocTaB 3arpA3HeHn N MeTobl O4NCTKM CTOYHbIX BOA

0CaXKeHWe 4acTuL, CKMOHHBIX K KOarynmpoBaHUKO B MPOLIECCE 0CaXAeHUst U
N3MEHSAOLLMX NpY 3TOM CBOH thopmy 1 pa3mepbl. CBoBoaHoe ocaxpaeHue Ha-
6nopaeTca Npu KoHUeHTpauum YacTtiuy oo 1% nnn 8 kr/m.

[na 06p860TKI/I Nnpon3BOACTBEHHbIX CTO4YHbIX BOO NPUMMEHAKT TakKXe d)nora-
4nio BBOAA B CTOYHYHO XMAOKOCTb BO3AOYX U I'IEHOOGpGSyIOLLlI/Ie BeLlecTsa (no-
BEPXHOCTHO-aKTUBHbIE BELLECTBA, MNHO3EM, XXUBOTHbIN KNEn u I'Ip] BcnnbiBa-
oLme ny3bipbkKy BO3Ayxa 1 HacTulbl I'IEHOOGpGSyIOLLlI/IX BELLIECTB COp6I/Ipy}OT
3arpAa3HeHna n nogHMMarkT X Ha NOBEPXHOCTb XMAKOCTWM B BMOE NeHbl, KOTO-
pas HeNpPepbIBHO yOanAaeTcA.

K COOPYXEHUAM MEXaHN4YecKon OYUCTKN OTHOCATCA TakXe CEernTuKu, OBYXb-
APYCHbIE OTCTOVIHWKN U OCBETIINTE/IN-IeperHnBaTesiv, B KOTOPbIX OCBETNAETCA
XKNAOKOCTb U O6p868TblBaeTCﬂ BblNaBLUMM 0CafoK.

[na yoaneHna 3 rnpoun3BoACTBEHHbIX CTO4YHbIX BOO B3BELUEHHbLIX BELUECTB
6onbLoro yOenbHOro Beca Ncnosib3ywT rmgpoLUnKIIOHbI.

Mpn MexaHN4Yeckon o4McTKe 3aaepxmBaeTca He 6onee 60% ocaxpatoLmxcs
B3BeLLEeHHbIX BeLlecTs (06bi4Ho 30-50%).

Bonee Bbicokuin achchekT gocTuraeTca nyTeM NpUMEHEHWSA PasnYHbIX Cro-
coboB umHTeHcudmnkaummn. lNMpocTasa aspauuns ynyywaeT paboTy NepBUHHBLIX
OTCTOMHMKOB Ha 5-8% (no 3apgep>xaHuio B3BELLEHHbIX BELLECTB U CHUXEHUIO
BIMK). 3dydhexT CHMKeHWs 3arpasHEHUI MO B3BELLEHHBLIM BELLEECTBaM Npu 6ro-
Koarynaumm noseiwaeTtcsa npumepHo Ha 30%, a no BINK Ha 35%. SdchekTnB-
HOCTb 3aJep>kaHs B3BELLUEHHbIX BELLECTB B NEPBUYHBLIX OTCTOMHMKAX C Npeas-
paTtopamu noebiwaetca fo 63-70%. BINK,, 0cBeTnéHHON Bofbl NOHMXaeTCA
npumepHo Ha 15%. Brokoarynatop MOXeT ycrnellHo paboTaTb He TOMbKO Ha
aKTMBHOM WJ1e a3pOTEHKOB, HO 1 Ha BuonnéxHke nocne 6uodmneTpos. B Takom
6rokoarynsatope ¢ pereHepaTopom 3apepxuBaetca 60-70% B3BeLLEHHbIX
Bewlects, a BIK,, cHnxaetca Ha 50-55%. MexaHN4eckyro 04MCTKY Kak ca-
MOCTOSITENbHbIM METOA NPUMEHSAIOT B TEX CIy4asix, Korga 0cBoboXAeHHY0 oT
3arpsisHeEHWI BOAY UCMOSb3YHOT NOBTOPHO B NPOU3BOACTBE UMM M0 MECTHLIM U
CaHWUTapHLIM YCNOBUSIM €€ MOXHO CHpoCUTL B BOJOEM.

Dusnko-xmmmnyeckmne MetTogbl NMPUMEHADT raBHbIM 06p830M ana O4YNCTKU
NPON3BOACTBEHHbLIX CTOYHbIX BOA, @ OYNCTKY rOPOACKUX CTO4YHbIX BOA, C y4€TOM
TEXHNKO-3KOHOMMUYECKMX NoKa3aTenemn, UCrnonb3yoT BECbMa PefKo.

K meTogam (hu3anKo-XMMUYECKON OYUCTKN NPOM3BOACTBEHHBLIX CTOYHBLIX BOf
OTHOCATCA: peareHTHasi 04NCTKa, Copbums, SKCTpaKUWs, 3Banopaumrs, Aerasa-
UMA, MOHHBIN 0GMEH, 030HUPOBaHNE, 3NeKTPodNoTaLMs, XNOPUPOBaHNe, 3nek-
Tpoauanus v ap.

ﬂpOVIBBOJJ,CTBEHHbIe CTO4YHblE BOObl OT TEXHONOrmM4eckmx npoueccoB 04eHb
4acCTO coaepXxart Lieno4n n KUCIoTbl. B 60nbLINHCTBE KMUCNbIX CTOKOB copep-
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CocTaB 3arpAsHeHN 1 METOAbI O4YUCTKN CTOYHBIX BOA

>KaTCA paCTBOPKMMbIE CONU TAXESbIX UBETHbLIX METANN0B, KOTOPbIE Heobxoammo
BblAENATb N3 CTO4YHbIX BON.

C uenbio npepynpexaeHns Koppo3nn MaTepranos KaHanU3aLMOHHbIX 04NCT-
HbIX COOPYXXEHWI, HapyLIeHWs BUOXMMNYECKMX MPOLIECCOB B BOAOEMAX, a8 TaK-
Xe 0CaXAeHUs N3 CTOYHbIX BOA COMen TAXEeNbIX METannoB KUCbIe U LLEenoy-
Hble CTOKM NOABEPratoT XMMNYECKOW O4NCTKE.

XumMmdeckasi 04MCTKa MOXET NPUMEHSTLCS Kak CaMOCTOATEMNbHBIA METOS Mne-
pen nofaver NPON3BOACTBEHHbIX CTOYHbLIX BOA B CUCTEMY 060pPOTHOrO BOAO-
CHabXXeHWsi, a TakXXe Nepeq CryckoMm X B BOJOeMbI. IHorga BO3HUKaeT 3agaqa
yOaneHus U3 CTo4HbIX Bog BMoreHHbIX anemMeHToB — a30Ta U hocdopa, KoTo-
pble, Nnonagas B BOJOEM, CNOCOBCTBYHOT YCUNEHHOMY pa3BUTUI0 BOQHOW pac-
TUTENLHOCTU. A30T yAansaT U3MKO-XUMUYECKMU U BUONOrMYECKMMA METO-
famu, dpocop 06bIYHO YAANAT XMMUYECKMM 0CaXAEHNEM C MPUMEHEHNEM
conew Xenesa 1 antoMUHUS U U3BECTW.

[MpuMeHeHVEe XMMUYECKOW OYMCTKM B psiQEe ChydYaes Lenecoobpa3Ho nepef
6ronornyeckon unu U3NKo-XMMmn4eckorn o4mcTkon. OCHOBHbIMU MeTogamMm
PM3NKO-XMMNYECKON OYUCTKM MPOU3BOACTBEHHBIX CTOYHbLIX BOA ABMSIOTCA
HenTpanusaumns 1N oOKUCNeHne.

Kucnble v Wweno4Hble cTo4HbIE BOAb! Nepen cHpocoM Ux B MPOMbILLIEHHYHO Ka-
HanM3aumio U BOLOEMbI JOMXKHbI BbITb HENTPANM30BaHbI 10 QOCTUXEHUS Be-
nn4vHbl pH, pasHon 6,5-8,5. MNpy HenTpann3aummn CTo4HbIX BOS A0MNYCKaeTcs
CMELLIEHNE KUCTIbIX W LLEMNOYHBLIX CTOKOB /19 UX B3aMMOHEATpann3aumn.

HenTpannaaums — xummn4eckasn peakumsa Mexay KMCNOoToM 1 ocHoBaHneM. Hen-
TpanbHbLIMW CHUTAKOTCS CTOYHbIE BOAbI, MMetome pH = 6,5-8,5. Hentpanuaa-
UM noaBeprarTcs CTo4HbIE Bodbl ¢ pH < 6,5 n pH > 8,5.

BonbLuyo onacHOCTb NpeacTaBnsatoT KMCHblE CTOKW, KOTOpbIX 06pa3yeTcs ro-
pa3ao 6onbLue, 4eMm LLenoYHbIX. [1pr XMMUYeckor 04NCTKE NPUMEHSIKOT cregy-
toLLME Cnocobbl HeNTpanuaaumn:

+  B3aVMHasi HEMTPanM3aums KUCIbIX U LLENOYHbIX CTOYHbIX BOL;
*  HEMTpanu3auus peareHTamu;
+  hunbTpaums Yepes HelTpanuayLLMe MaTepuarnsl.

Bbi6op cnocoba HedTpanMsauuy 3aBUCUT OT MHOTMX hakTopoB: BUAA U KOH-
LeHTpaLmMn KUCNOT 3arpsasHSAIOLLMX NMPOMCTOKW, pacxoda U pexumMa nocTyn-
neHvst 0TpaBoTaHHbIX BOA HA HEMTPaNM3auuto, HanM4ns peareHToB, MEeCTHbIX
YCIOBUIA, B KOTOPbIX MPOVICXOAWT 04MCTKA U T.4.

Pexumbl c6poca CTO4YHbIX BOA, COoAep>XaLlnx KNCIOTbl 1 LWEeNo4Yn, Kak npasn-
J10, Ppa3Jin4HbI. Kuncnble Bogbl 06bI14HO CﬁpaCbIBaI'OTCH B TEe4eHne CYyTOK paBHO-
MEPHO N MMEKT NOCTOAHHYHO KOHLEHTPAaUWIO, LWeJio4HbIE BOAbI CﬁpaCblBaPOTCH
nepmogn4eckn rno Mepe mx HakonieHua. B cBA3n ¢ aTM ansa WenoYHbIX Bog

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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CocTaB 3arpA3HeHn N MeToAbl O4YNCTKM CTOYHbIX BOA

4acTO YCTpauBaloT PerynupyroLLmnn pesepsyap, 06LeEM KOTOPOro onpepenseT-
CS1 CYyTO4HbIM MNOCTYMNEHNEM LLEN0YHbIX Bod. /13 3TOro pesepsyapa LUenoyHble
BO[Abl paBHOMEPHO BbINYCKAaOT B KAMEpPY peakuum, roe npoucxogmut B3ammHas
HerTpanm3aums.

Bronornyeckue MeTogbl OYUCTKU OCHOBAHbI HA OKUCIIEHUW OPraHUYeCcKmX
BELLECTB MUKpoOopraHnamamu. Mukpoopranmambl 06nafatoT UenbiM pspom
0Co6bIX CBOMCTB, N3 KOTOPbIX MOXHO BblAENUTb AN LENen 04ACTKM: cnoco6-
HOCTb NOTPE6NATL B KAYECTBE UCTOYHUKOB MUTAHWA CaMble pasHoo6pasHbie
opraHuyeckune (M HEKOTOPbIE HEOPraHWYECKWE) COeOMHEHMS NS NonyyYeHus
3Heprum n obecneYveHnst CBOEro CyLLecTBoBaHWs. Pasnnyatot Gronornyeckyo
OYMCTKY CTOYHBIX BOL B UCKYCCTBEHHO CO3[aHHbIX YCrnoBusX (6uonornyeckmne
hVnbTPbI Y a3POTEHKM) U B YCINOBUSAX, BNU3KMX K ECTECTBEHHLIM (1107151 ¢hiib-
Tpauumy v Buonoruyeckue npyabi).

ﬂﬂﬂ CHMXXEeHMA KOHUEHTpauun opraHn4ecknx 38Fpﬂ3HEHI/II7I BMONOrnYecky o04n-
LLIEHHbIX CTO4YHbIX BOA MO>XXHO NMPUMEHATb COpﬁLI,I/IPO Ha aKTBMPOBAHHbLIX YriaXx
nnn XxMnMnM4eckoe OKncrieHne 030HOM.

Fnybokas 04ncTKa CTO4HbIX BOA MOXET NOTpeboBaThCH, ECNM B CTOYHOM BOAE
nocne nonHorn 61MonornyecKorn 04McTky nepes cbpocomM B BOAOEM HEOBX0ANMO
CHW3WTb KOHLIEHTPaLWIO B3BELLEHHbIX BELLIECTB, BENNYMHY nokasatenen blK,
XMK v gp.

Ons geanHekymm 0HMLLEHHbIX CTOYHbIX BOJ YaLLEe BCEro NPUMEHSIOT XI0pU-
poBaHue.

B HacTosLwee BpemMsA TpeGOBaHI/IH K CTeneHn O4YMCTKM CTOYHbIX BOO NOBbILLA-
H0TCA, B CBA3M C 4eM MX NOOBEPrakdT OO04YNCTKE. [na atoro NPUMEHALOT rec-
HYaHble CpI/IJ'IprbI, KOHTaKTHbIE OCBETIINTENN, MVIKpOLfJI/I!'IprbI, buonorn4eckne

npyas!.

[Mpn rnybokon 04MCTKE CTO4YHbIX BOA, rMasBHbIM 06pa3oM, OT B3BELLEHHbIX
BELLECTB MCMOMb3YHTCA (UnbTpbl pasnunyHbIX KOHCTPyKumn. Odns rnybokown
O4MCTKM OT PACTBOPEHHbIX OPraHNHYecKUX BELLECTB MPUMEHSIOT COPOLMOHHbIE,
610COPOLIMOHHBIE, 030HATOPHbIE U [pyriie YCTaHOBKW. [Nybokas o4ncTka ot
coepgvHeHuin a3oTa 1 hoctopa MOXET OCYLLECTBAATECA IN3NKO-XUMUYECKUN-
MU 1 BUONOrnyYecKMM MeETOAaMN.

[esnHchekumsa cTo4HbIX BOA ABNAETCS 3aKMoHYUTENbHLIM 3TanomM ux obpaboT-
K neped cbpocom B BoaoeM. Llenb gesnHekumm — yHUYTOXEHNE NaToreHHbIX
MWKPOOPraHn3moB, COLEPXaLUMXca B CTOYHOM Boge. Hambonbluee pacnpo-
CTpaHeHwve nony4un cnocob fesvHgekumnm nyTem BBEAEHWS B BOAY ra3oo6pas-
Horo xnopa. BoamoxHo o6e33apaxusaHne CTO4HbIX BOG 030HOM, MCMOMb3Yys
HakTepuLmMaHbIe ynsTpadMoneToBble nambl.

TexHonornsa o4NCTKM CTOYHLIX BOA B HACTOSLLIEE BpPEMA pa3BMBAETCH B HanpaB-
neHnn VIHTeHCVIqI)I/IKaLI,VII/I npoueccos B1ONOrMYeckon O4UCTKM, npoeeneHna

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
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CocTaB 3arpAsHeHNn 1 METOAbI O4YUCTKN CTOYHBIX BOA

nocrnenoBaTenbHO Npoueccos Bronormnyeckon n CbI/ISI/IKO‘XI/IMI/I“IeCKOVI O4YNCTKN
B LIENAX BO3MOXXHOCTN MOBTOPHOI0 NCNOJib30BaHUA FJ'Iy60KO O4NLLEHHbIX CTO4Y-
HbIX BOA Ha NMPOMbILUNIEHHbLIX NPEONPUATNAX.

Hakannveaemble B 04MCTHBIX COOPYXeHUaX GonbLUMe Macckl ocagka obpaba-
TbIBAKOT HE TOMBKO B CEMTUKAX, ABYXbSPYCHbIX OTCTOMHMKAX Y OCBETIUTENSAX -
neperHnBaTensix, Ho 1 B MeTaHTeHKax. CenTuku, ABYXb-ApYCHbIE OTCTOMHUKMA 1
OCBETNUTENV-NeperHMBaTen npeagHasHaYvyeHbl Ans OCBETNEHUS CTOYHON Xuf-
KOCTV 1 c6paxunBaHus ocapka. MeTaHTeHKM Cry>XaT ToNbKo Ans cbpaxveaHus
ocapka.

O6paboTka ocafKoB CTOYHbIX BOA, 06pasyoLmxcs B NPOLECCax OUULLEHHbIX,
3aK/04aeTCA B CHYXXEHUM X BAAXHOCTU U YyMeHbLLIeHUM 06bema, B MpoLiecce
06paboTkn ocagkn 0be33apaxmnBarTCs.

BBFDHSHBHVIH, 3aepXvBaeMble peLleTKamMu, BbIBO3AT C TEPPUTOPUIA CTaHLUI
04MCTKM, NMbo ,D,pOﬁHTCH n 06pa6aTblBa|OTCF| COBMECTHO C ocagkamMu 13 0T~
CTOMHMKOB. [lecok 13 neckonoBok 06e3BOXMBAETCA Ha NECKOBLIX NoLLaaKax
a TaKXe BbIBO3UTCA UM OTMbIBAETCA OT OPraHU4ecKkux 3arpsasHeHui, noacy-
LLMBaEeTCA 1N NCNOJb3YETCA B NMIIaHNPOBOYHbIX pa60Tax.

Ocafok 13 NepBUYHbIX OTCTOMHUKOB W YMIOTHEHHBIA 0CafoK U3 BTOPUYHbIX
OTCTOVHWKOB (aKTUBHBIV W1, KOTOPbIA 06MafaeT BbICOKOW BNAXHOCTbH, Mo~
X0 OTHAEeT BOAY M ONaceH B CAHUTAPHOM OTHOLLIEHWW) HANPaBASOTCS B METaH-
TEHKM — FEPMETUYHbIE PE3EPBYapbI, B KOTOPbIX MOA AENCTBMEM aHa3poBHbIX
MWKPOOPraHN3MOB MUHEPanM3yTCs opraHMyeckre Bellectsa. BmecTo me-
TaQHTEHKOB MPVMMEHSIETCA METo aHa3pobHoM cTabunmaaumm, CyLLHOCTb KOTO-
POV COCTOUT B MPOZYBKE 0CaAKa B TEHEHWE ANUTENBHOr0 BPEMEHW BO3AYXOM B
COOPYXEHUSAX, YCTPaMBaEMbIX MO TUMY a3poTeHKOB. COPOXEHHbIN B METAHTEH-
Kax 0Cafok XOpOLLUO OTAAeT BOAy, MEHEE ONAaceH B CAHUTApHOM OTHOLLEHWN 1
COLEPXUT B 3HAUNUTENbHbIX KONMYECTBaX a30T, hocdhop 1 Kanui, T.e. ABASETCS
XOpOLUMM ya06peHnEM.

[ns 06e3B0XMBaHWS €r0 UCMONb3YKOT UI0BbIE MIOLUEAKY, BaKyyM-(OUIbTPbI,
ueHTpucpyrn, chunbTp-npeccsl. Hepenko ocapok, 06e3BOXEHHbIN Ha BaKyym-
thunbTpax, NogBEPralT TEPMUHECKON CYLLKE.

HeKOTOpre B/Obl 0CaAKoB NMPOM3BOAOCTBEHHbLIX CTO4YHbIX BOAO, coaepXa-uwme
BpeOHble 3arpA3HeHus, rnocne npeaBapuUTENbHOM MOACYLLKM CXUratoT. I'Ip|/|
CXNUraHmm NoJIHOCTbH OKMNCNAKTCA OpraHn4eckne BeLlecTBa 0CaakoB U 06pa*
3yeTcA CTepUSIbHbIA OCTATOK — 30/1a.

3.5.2. TexHonorn4eckne cXembl 0UMCTKN CTO4YHbIX BOJ,

CTo4Hble BOAbl 06bIYHO O4YMLLAKT Ha COOPYXEHUAX MexaHN4eckomn n 6uono-
rMYecKon 04YUCTKM, pacnonaraemMbiX rMocrnefoBaTeNbHO. COOpy)KeHI/IH MeXxaHun-
YecKOoW O4YUCTKU NMpepHa3Ha4veHbl Ona 3aepXaHna 0CHOBHOM MacChbl HepacT-

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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PucyHok 3.1.
CxeMmbl CTaHUmn

C MexaHn4ecKon
O4UCTKOW CTOYHbIX
BOA

a — BapuaHT 6e3
METaHTEHKa;

6 —BapuaHT C
METaHTEHKOM

CocTaB 3arpA3HeHIn N MeToAbl O4YNCTKM CTOYHbIX BOA

BOPEHHbIX 3arpa3HeHnn. B COOpPYXeHUAX B10M0rn4eckor 0HUCTKM OKUCNADTCS
OCTaBLUMECA HepaCTBOPEHHbIE N paCTBOPEHHbIE OpraHn4Yeckne sarpAasHeHns.
MeToa 04MCTKN M COCTaB OUYUCTHBIX COOpYyXeHun BblﬁlApa}OT B 3@aBNCUMOCTWN OT
TpeﬁyeMOM CTENEHV 04YNCTKM, COCTaBa 3arpA3HeHUn CTOYHOM XMOKOCTW, NPOo-
M3BOAUTENBHOCTU O4YUCTHOM CTaHLMN, IPYHTOBbLIX YCINOBUA 1 MOLLIHOCTV BOA0-
eMa C COOTBETCTBYHOLLUNM TEXHUKO~-3KOHOMMNYECKUM obocHOBaHMEM.

Ha pucyHke 3.1 nprBegeHbl CxeMbl CTaHLUMM C MEXAHWUHYECKOW O4MNCTKOM CTOY-
HbIx Bof. CTOYHanA XXMAKOCTb MPOXOAUT YEPes peLLETKY, NpegHa3HaueHHyo ang
3aepXXaHns KPyrHbIX 3arpsi3HEHNIA, MECKONOBKY, CMY>XXaLLY0 ANA 3afepXxaHuns
3arpsisHEHNI MUHEPANbHOIO NPOUCXOXAEHNA (NECOK, LLUnak 1 np.), OTCTONHWK,
B KOTOPOM 0CaX[aeTCsl OCHOBHasi Macca OpraHU4eckmx 3arpsa3HeHunin, CMecu-
Tenb, rae NPoOMCXOAUT CMELLMBAHNE CTOHHOM XULAKOCTUN C XNOPOM, KOHTaKTHbI
pesepByap, KOTOPbIM CIYXMWT Ans B3aMMOAENCTBMSA XJI0pa CO CTOYHOM XNAKOC-
Tbto G ueneto ee geanHekuum, 1 3aTeM cbpackiBaeTcs B BogoeM. Ocagok v3
OTCTOMHVKA HanpaBaeTcs Ha 06e3B0OXMBAOLLME YCTAHOBKM UM B METAHTEHK
(cm. puc. 3.1, 6) ons cbpaxxmBaHusa. COPOXEHHBIM 0CaA0K MNOACYLLIMBAETCH Ha
WNOBbIX NNOLLAAKAX.

a) 6)
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CocTaB 3arpAsHEeHN 1 METOAbI O4YMUCTKN CTOYHBIX BOA

[ns cTaHuuin 6onbLUION NPOU3BOANTENBHOCTY LienecoobpasHa cxema, NprBe-
LEeHHanA Ha pucyHke 3.2. MexaHn4yeckasa 04MCTKa CTOYHbIX BOL NPOU3BOAUTCS
Ha peLUeTKax, B MecKornoBkax, NpeaspaTopax WU OTCToMHuKax. [1peaspaTopsl
CnyxaT Ana NpefBapuTenbHOM aapaunn CTOYHOM XXUAKOCTY C LENbHO yIyLle-
HWS1 YCIOBUIA MOCMeayoLLEero OCBETIIEHUs ee B OTCTOMHUKaxX. bronoruyeckas
04MCTKA OCYLLECTBNSAETCH B @3POTEHKAX.

Ci% =

14
a | e ]

.|

\
24 —

1 — cTouHasA Bofa; 2 — peLueTku; 3 — NecKonosky; 4 — npeaspaTtopsl; 5 — nepsu4HbIe
OTCTOWHWKYW; B — a3poTeHKY; 7 — BTOPUYHbIE OTCTOMHWKY; 8 — KOHTaKTHbI pe3epsyap;

9 - Bbinyck; 10 — ot6pocskl; 11 — apobunku; 12 — neckosble NNOLLAAKY;

13 — vnoynnoTtHuTenu; 14 —necok; 15 — N36bITO4HbIN aKTUBHBIV UN; 16 — LMPKYNALMOHHbIN
aKTVBHbIA Un; 17 — rasronbhepsl; 18 — kotenbHas; 19 — MalLnHHOe 3haHue;

20 — meTaHTekM; 21 — Lex MexaHn4eckoro 06e3BoxmBaHna cEPOXeHHOro 0caaKa;

22 —ra3; 23 — cxaTbi Bo3ayx; 24 — cbipoit 0cafok; 25 — c6poXeHHbI 0Caaok;

26 — Ha ynobpeHue; 27 — xnopaTopHas ycTaHoBka; 28 — xnopHas Bofa

Bo BTOPWYHbIX OTCTOMHMKAX MPOUCXOOMT BbiNaAeHWE aKTUBHOMO Una. HacTb ak-
TUBHOIO UNa 13 BTOPUYHbLIX OTCTOMHWKOB NMEpPeKaymMBaeTcs B a3poTeHkn (ump-
KYTIMPYHOLLMIA 8KTUBHBIN UN), @ Y4acTb ero (M36bITOYHbLIN aKTUBHBIV WI1) Nepena-
€TCA B UroyrnnotHuTenu. llocne unoynnoTHUTENER U NOCTYNaeT B METAHTEHKM,
roe cOpaxmBaeTcsl BMECTE C 0CaAKOM W3 NEPBUYHbIX OTCTOMHUKOB. CTOYHbIE
BOAbI Nocne AesnHekuum cbpackiBatoT B Bogoem. KpoMe nprBeLeHHbIX CXEM
CTaHLUMI NPUMEHSIOT 1 ApYr1e, HAaNPUMEP CXEMY CTaHLIMN C 04YNCTKOM CTOYHbIX

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB

PucyHok 3.2.
Cxema cTaHuum

¢ buonorunyeckon
O4UCTKOW CTOYHbIX
BOJ B @3POTEHKAX
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PucyHok 3.3.
TexHonornyeckas
CXemMa 041CTHON
CTaHumnm c CpVISI/IKO’
XUMUYECKon
O4YMCTKOM CTO4HbIX
BOA

80

CocTaB 3arpA3HeHin N MeTobl O4YNCTKM CTOYHbIX BOA

BOf, Ha 6KONornyeckmnx 6I/IOCbVIJ'Ipr8X. Cxembl CTaHUU 04YUCTKU NMPOU3BOAC™
TBEHHbIX CTO4YHbIX BOO 3aBUCAT OT BLAa BOA 1 BECbMa p83H006p83HbI.

Ha pucyHke 3.3 npmeeneHa TexHoNlorm4eckaa cxema CbI/ISI/IKO‘XI/IMM“IeCKOVI
O4YNCTKK CTO4YHbIX BOAO.

Boga, npowleauian peLeTk U neckonoBkKn, HaNpaBnAaeTcAd B CMECUTENNb, Kyaa
B onpeperfieHHbIX 003ax NogakTCA pacTBOpbl peareHToB — MUHEPAalibHbIX KOa-
F'YNAHTOB N OpraHn4eckKnx (*)J'IOK\/J'IHHTOB. |_|pl/l BBEOEHUM B CTO4YHYHO BOAY MUHE~
PanbHbIX KOArynaHToB 06p83\/|'OTCF| oKCcurngpaTtbl MeTaruioB, Ha KOTOpPbIX CO-
6I/IpaK)TCF| B3BelleHHble, KonnonaHble N 4aCTU4YHO paCTBOPEHHbIE BELLECTBA,
qJJ'IOK\/J'IHHTbI YKPYNHAT XJ10MNbA OKCUTMAPATOB U YIYyHLLIAT UX CTPYKTYPHO-Me-
XaHW4ecKune CBOMNCTBA.
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1 — cTo4Han BoAaa; 2 — peLleTky; 3 — NeckonoBku; 4 — cMmecuTenb; 5 — kamepa
xnonbeobpa3oBaHusi; B — ropu3oHTanbHble OTCTOMHWKY; 7 — GapabaHHble CeTKY;

8 — cunbTpbl; 9 — KOHTaKTHBIN pe3epsyap; 10 — Bbinyck B BogoeMm; 11 — necok;

12 — ByHKep necka; 13 — NpUroToBneHVE 1 AO3VPOBaHNe peareHToB; 14 — ocapok;
15 — ocagkoynnotHuTenw; 16 — ueHTpudyry; 17 — xnopaTtopHas; 18 — wnawm;

19 — oTCTOEHHAaA Boaa

Nocne kamep xnonbeobpa3oBaHMA 0CaaKM OTAENATCA 0T O4ULLEHHOM BOAbI
B rOPU30HTanbHbIX OTCTOMHMKaX. [na rnybokon 04ACTKM OT B3BELLEHHbLIX BE-

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Angaposa,
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CoctaB 3arpAsHEeHN 1 METOAbI O4YMNCTKN CTOYHBIX BOA rnaBa 3

LLIECTB UCMOSb3yTCA 6apabaHHble CETKN Y ABYXCROMHbIE (OMNIETPLI UK nnb-
TPpbl C BOCXOASALLMM MoTokom Bofbl. O6e33apaxeHHas xIopomM Bofa copachl-
Baetcs B BofoeM. Ocafok 13 0TCTOMHUKOB YNNOTHAETCS 1 06e3BOXMBAETCH Ha
ueHTpudpyrax. MNpuBeneHHbIE TEXHONOMMYECKME CXEMbI LLMPOKO PacnpocTpa-
HeHbl KaK B OTEYECTBEHHOW, TaK 1 3apybexXHON NpakTWKe, NpU 3TOM MEHTCS
CTaHumMW, paboTatoLLme N3MEHEHHBIM CXEMaM.

ATMOCthepHbIe CTOYHbIE BOAbI C TEPPUTOPUIA TOPOA0B MOMYT OYMLLATLCS Ha OT-
[ENbHbIX O4YUCTHBIX COOPYXXEHUSAX MPY UCMOSb30BaHWK, B OCHOBHOM, MEXaHW-
YeCcKUX MeTofoB. 3a py6exxom aTMoctepHble BOAb! OYULLAHOTCH Ha FOPOACKUX
OYMCTHBIX COOPYXXEHWSIX COBMECTHO C BbITOBLIMU CTOYHLIMU BOLAMU, OOHAKO,
1 33 py6exom B HACTOsLLEE BPEMS ONpeenvrach TEHAEHUMS 04UCTKN aTMOC-
(hepHbIX BOA Ha @BTOHOMHbIX O4UCTHBIX COOPYXeHUsX. ATMocthepHble Boabl C
NMPOMMOLLAA0K MOMYT BbITh 3arpsi3HEHb! TAKMMU XE BELLECTBAMM, YTO 1 MPO-
N3BOACTBEHHbIE, MO3TOMY 3TV BOAbI C MPOMMIIOLLAA0K OHMLLAKTCH COBMECTHO  MoTo 3.

C NPOV3BOACTBEHHBLIMU. Cxema 041cTkM
CTO4YHbIX BOO
r. Bapwassbl
Ha ¢hoto 3 nprvBepeHb! cxeMbl 04UCTKIM CTOYHbIX Bog . Bapluasel (MNonbLua) Ha (Monbwa) na
cTaHumn Aapauun. CTaHLMM AspaLn

YnyuLleHne Ka4ecTBa NPUPOAHLIX BOA M O4MCTKA CTOYHbIX BOA. 81
YuebHuk ans By3oB



CocTaB 3arpA3HeHIn N MeToAbl O4NCTKM CTOYHbIX BOA

Crokun ropopga, noctynmseLune B OﬁLLl,eFOpOﬂCKyIO KaHanmsauuto, noaseprarTcA
O4YNCTKE Ha CTaHUunn Aapau,mm, B COCTaB KOTOPOW BXOAAT TPU Liexa: MeXaHn4ec-
KOW 04YMCTKM, BUONOrMYECKOM OHYMUCTKM U Liex No 0TBOAY CTO4YHbIX BOA.

Ha pucyHke 3.4 npuBefieHa cxema 04MCTKM CTOYUHbIX Bof . Anmatsl (Kasaxc-

PucyHok 3.4.
Cxema o4mcTkm
CTOYHbIX BO

r. Anvatbl

Ha cTaHummn Aapauum

TaH) Ha cTaHummn Aapaumn. CTokv ropoga, NocTynMBLUVE B 06LLErOPOACKYH Ka-
HanMsauuo, NoABepratoTCa O4YMCTKE Ha CTaHUMK A3apauum, B COCTaB KOTOPOW
BXOJAT TPU LIeXa: MEXaHNYeCcKoM 04YNCTKM, BMUONOrMYecKom 04YMCTKA U LUEX Mo
OTBOAY CTOYHbIX BOL.

BI'IyCK CTO4HbIX BOA

\

‘ lMpuemHas kamepa | ObsopHovi kKaHar, >
¢ MUHYSI MEXaHUHECKYIO0 O4YNCTKY
Ot6pocbi Ha noBbIe NNoLLaaKA [
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[peHaxHas Boga
Y
- ‘ Mecox, n | _OcsetrneHHas Boja Ha rvapocmbls
ECKOBbIE MMoLLaaKM 4—{ ECKOJOBKM <
tian BOAA | v paboTy ruppoanesaTopa
IMecok | __Pacxogovep
Ha MnaHupoBKy \
lMnaBarowyme 0 B}
XIpb] EPBUYHbIE OTCTOMHUKM
A >
_  [lnasatoume, Hacocras | Ckipost <
Ocapfok Ha nnoBbie cTaHuus ocafok CbpocHovi KaHan B aBapuiiHyto EMKOCTb
nnoLanku Y Ha nons counbTpaumm
LIno3-perynatop
A\ ABapuiiHbIz c6poc, MUHYsI
BoapyxomysHas Cxatbii _| SpnuchTHas HacocHas GUONIOrNHECKYIO O4ACTKY
cTaHuuA BO3AYyX cTaHuuA
. /
Cxarbivi BO3Qyx [ ‘
=‘ A3apoTeHku ‘:
AxTvBrpii | | N@BHAR < v
un [RESTEICIetEz ) V136b61TO4HBIN , .
CTaHUnsa [« — BTOpVI‘-IHbIE BOSBpaTHbIVI aKTUBHbIVN UIT
aKTUBHbLIN Ui _ >
OTCTOVHUKM
‘ XnopaTopHas ‘
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COOpy)KEHI/IH MEXaHU4YeCKOW O4UCTKU CTO4HbIX BOL

COOPY>XXEHNA [naga 4.
MEXAHIHECKOW OHNCTKW
CTOYHbIX BOL4

4.1. Pewetku

PelueTkun npegHasHaYeHbl A 3aaepXKaHunst KpyrHbIX 3arpsasHeHun. YcTaHas-
NMBAIOT VX B MPUEMHbIX PE3EPBYapax HACOCHbIX CTAHLMIA NEPEKaYKN Ha 04MC-
THbIX CTAHUMSX UMW Ha KaHane, NoABOASLLEM CTOYHbIE BOLb! HA OYUCTHbIE CO-
OpyXeHus. ITyylle ycTaHaBIMBaTb PELLETKM U B NMPYEMHOM PE3EpBYape 1 Ha
KaHane.

PelueTkn 6bIBatOT NOABVXXHBIMU U HEMOABMXHBLIMUW. [TocnenHue uvetoT 6onb-
LLUee pacrnpocTpaHeHne. PasnmyaloT TakXe pPeLleTKy C py4HON Y MexaHWusu-
pOBaHHOM 04MCTKOM OT oT6pocoB. MexaHn3vpoBaHHasi 04YMCTKA PELLEeTOK
obszaTtensHa npu KonmyecTse oTépocos 6onee 0,2 m3/cyT. Ha pucyHke 3.1
npviBeAeHa Cxema yCTaHOBKW HEMOABWXHOW PeLLETKM C Mexa-HU31pPOBaHHON
o4ncTkon. Pelletka ounaeTcs ABVXYLLUMMKUCA rpabnamu, 3ybubl KOTOPbIX
BXOAAT B NPO30pbl MEXAY €€ CTEPXHAMU 1 CHUMAOT 0Tbpockl. CHATbIe 0T6pOo-
Cbl MOCTYMAKT Ha TPAHCMOPTEP M HAMNPaBNATCA B Apo6uUnky Ans pasmensye-
Hws. Mpw konnyecTse oTbpocos 6onee 1 T/ cyT kpome paboyen Apobunkm ycta-
HaBnMBaeTCcA pe3epBHast. 1amenbyeHHble 0TBpockl cHpachbIBatOTCA B CTOYHYHO
XMOKOCTb Mepef peLleTkaMmm Unmn nepekaqBatoTcs B METaHTEHKM.

B Hawen CTpaHe NMpUMEHAIOT HEMOABMXXHbIE PELLETKN C MEXaHW31MpOoBaHHOM
04MCTKOM CNneyoLLmX TUMoB:

1) peLwleTkn TMNa, KOTOpble ycTaHaBnueatoTcs nogd yrinom 600K ropnsoHTy u
04MLLIETCA ABVXXYLLMMUCA rpabnsamu CBEPXY N0 TEHEHWO BOAb!;

2) peLueTKy TMna, KOTOopble YCTaHaBNMBAKOTCA Takxxe nog yrinom 60° k ropu-
30HTY 1 04MLLIETCSA ABVXXYLLUMMUCA rpabnsamu CHU3Y Mo TeYEHWUIO BOAbI;

3) BEPTUKANbHaA peLUeTKa, KOTopad o4YnlaeTCcAa OBMXYLLMMA C FpaﬁﬂﬂMl/l
CHM3Yy No Te4eHunto BoAbl.

LLInpnHy Npo30pOB PELLETOK Ha OYUCTHBLIX CTAHUMAX CRNEAYeT MpUHMMATb
paBHon 16 MM. [MonepeyvHoe CeYEHNE CTEPXHEN PELLETOK MOXET BbITb Npsi-

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA. 83
YuebHuk ans By3oB



PucyHok 4.1
Cxema ycTaHoBKM
HEenoasuMXHon
peLueTkm ¢
MexaHN31poBaHHOMN
04MCTKOM
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Coopy)Keva MEXaHN4YECKOW O4NCTKU CTOYHbIX BOA,

MoyronbHbIM (Hanbonee pacnpocTpaHeHo), OBanbHbIM UK KpyribiM. Yucno
NPO30pO0B B PELLETKE M OCHOBHbIE €€ pa3Mepbl MPUHUMALIOT C TakUM PacyeToM,
4TOBbI CKOPOCTb ABWMXXEHMSA CTOYHOM XUAKOCTX B NPO30pax npy Makcumarbs-
Hom npuToke cocTtaenana 0,8-1 m/c.

KonnyecTtso cH/MMaeMbIX C peLLeTok 0TBpocoB cocTaBnsaeT 8 n/rof Ha 0gHOro
Yenoseka. BnaxHocTb 0T6pocoB paBHa 80%.

Ha o4mcTHbIX cTaHuuax [OonyckaeTcd yCTaHOBKa PELUETOK B OTAENbHOM 348
HUW, rae yCcTpanBakoT NMPUTOYHO BbITAXHYH BEHTUNALNIO.

B HacTosiLLee BpeMA B OTEYECTBEHHOW NPAKTUKE NOMy4akoT pacnpocTpaHeHne
PEeLLETKM-APO6UNKY, KOTOPbIE U 3aAePXMBaOT 0T6POCHI, U ApoBAT UX nop Bo-
pon. MNperMyLLEecTBO peLleToK-Apo6UIoK 3aKMio4YaeTes B TOM, YTO AN HUX HE
TpebyeTca ycTpamnBaTh CreuuarbHble NOMELLEHWS.

P m A R

1-non rpaﬁeanoro NMOMELLEHNA; 2 — oK KaHana; 3 -ocb BerHeI?I BETBU Lenu,

4 - ocb HanpaBnsOLLMX rpabnen; 5 — ocb HUXHEN BETBU LiEMU

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



COOp\/)KEHI/IH MEXaHU4YeCKOW 04UCTKU CTO4HbIX BOL

4.2. NeckonoBku

MeckonoBku NpegHasHayveHbl 419 3a4epXaHnsa 3arpPA3HEHNIA MUHE-PasibHO-
ro MPOVICXOXAEHWs, rMaBHbIM 06pa30oM, NMecka C KPyMHOCTLH YacTul, Honee
0,2-0,25 mm. B peaynsTaTe 3agepxaHysa necka B Nec-konoskax obnervarotcs
YCIIOBUSA 3KCMyaTaLmm NnocnenytoLwLmnx Coopy>XeHui. Jlerkme vactuLsl opraHn-
4ECKOro NPONCXOXAEHUS [OIKHbI BBIHOCUTBLCS U3 NeckonoBok. [puHLumn pabo-
Thl NMECKOOBKU OCHOBAH Ha TOM, 4TO 4aCTULLbl, yAemnbHbIA BEC KOTOPbIX 6onbLue
yOenbHOro Beca Bofbl, M0 Mepe ABVXXEeHUs BMECTE C BOAOW BbINafatoT Ha OHO
NEeCcKOJI0BKYM MOA Aefi-CTBUEM CUITbl TAXECT.

opu30HTarnbHbIE NECKOSIOBKM NPeaCcTaBnsaoT CoB6oM yAIMHEHHbIE B NaHe Co-
OPY>XEHUSI C NPAMOYTOMnbHLIM NonepeYyHbIM ceveHnem (puc. 4.2). BaxHenwmmm
3MEMEHTaMM NECKOJI0BKM ABNAKTCH: BXOLHOW 1 BbIXOOQHOW KaHarnbl; ByHkep Ans
cbopa ocapka, pacrnonaraemblil B Ha4arne neckonosku. Kpome atoro, B necko-
NOBKE MMEKTCA MEXaHVW3M [J1A NepemeLLeHus ocagka B ByHKep 1 rugpoane-
BaTop Ans yaaneHus necka. MexaHnaMbl NpYMEHSHOTCS OBYX TWUMOB: LemnHble
1 TenexeyHble. LienHble MexaHn3mbl COCTOAT WX OBYX GECKOHEYHbIX Liernen,
PacronoXeHHbIX Mo KpasiM NMeckonoBKKW, C 3aKPENIEHHbIMU Ha HUX CKpebka-
MU, MexaHV3Mbl TENEXEYHOr0 TUMa COCTOST U3 TENEXKYW, MEPEMELLAEMOV Hag
NEecKOJI0BKOW Mo pefibcam Briepes 1 Ha3ap, Ha KOTOPOoW NoABEeLUNBAETCS CKpe-
6ok. CKkopocTb OBUXEHWSA BOLbI B HUX MPU MaKCUManbHOM Pacxofe NpyHMMa-
toT pasHon 0,3 M/c, a Npu MUHMManbHoM pacxoge — He meHee 0,15 m/c.

MeckonoBku GbIBaOT FOPU30HTaNbHbIE U C BPaLLaTeNbHbIM ABVXEHUEM BOAbI
(TaHreHumanbHble 1 a3pupyemMsble).

FopmsoHTaanaﬂ MEeCcKoNIoBKa COCTOUT 13 NPOTO4YHOW 11 0CA[04YHON YacTeNn.
nvHa MPOTOYHOW YacTu, M:
L=vt 4.1

rae L — CKOPOCTb NPOTEKAHUSA XUOKOCTU NP MakKcUManbHOM pacxoae;
{ — Bpem#A npebbiBaHNS XNAKOCTN B NECKONOBKE, NPUHNMAEMOE HE MeHee 30c.

lNnowaab XNBOro ceveHnst NeCKONOBKN, M2:

o =qgh (4.2)

rfe g — MakCyMarbHbIN PACXO CTO4HbIX BOA, M3/ C.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB

PucyHok 4.2.
rOpVISOHTaJ'IbHaﬂ
neckosnoBka c
I'IpﬂMOJ'IVIHEVIHbIM
ABV>XEeHMEM BOAbI N
MexaHn3npoBaHHbIM
yoaneHnem necka
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PucyHok 4.3.
"opu3oHTansHas
NeckonoBKka

C KpYyrosbIM
NBUXEHNEM BOabI
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Coopy)Keva MEXaHN4YECKOW OYNCTKU CTOYHbIX BOA,

3apaBasice paboyen rny6uHon i 1 LUMPUHOW KaX[oro OTAENeHus b, onpepe-
NAOT HeobxoaMMOoe Ymncno oTaeneHunn n. Paboyas rnybrHa i HasHavaeTcs He-
ckonbko 6onbLue rnybrHbl NOToKa B NOABOASLLEM KaHarne, no He 6onee 1 m.
LLInpuHa b 06bI4HO cocTaBnsaeT 0,5-2 m.

O6bem ocapoyHOM HacTW FOPU30HTANBHOM NECKOIOBKIN OMNPEAENAETCS m YCIo-
BWS HAKOMNIEHWS B HEM [BYXCYTOYHOr0 06bEMA BbINaAatoLLero necka.

['Opu30HTanbHbIE MECKONOBKU MPUMEHSIOT MNPV PacXofax CTOKOB CBbllUe
10000 m3/cyT, a ropu3oHTanbHbIE NECKOOBKM C KPYroBbIM ABUXEHWEM — 10
70000 m3/ cyr.

B YCCP v NMHP gna yoaneHus necka 13 neckonoBoK NPUMEHSOT LeHTpobex-
Hble MEeCcKOBblE HACcOCbl W MMOPO3M1IeBaTOPbl, CMOHTUPOBAHHbIE HA TEMeXKe,
ABVXKYLLIENCHA MO penbcam BAOSb NeckonoBok. [ecyaHas nynbna 3abupaetcs
CO JHa NecKONoBKN HACOCOM W NOAAETCHA B M’MOPOLUMKIIOH, FAe NeCOK OTAENAeT-
CSs1 U HanpaBnseTcst B neckoBow 6yHkep. Tam e 0QHOBPEMEHHO OCYLLIECTBNA-
€TCH OTMbIBKA OPraHN4eckix BELLECTB.

["opu3oHTanbHas NeckonoBka C KpYyroBbIM ABMXXEHNEM BOfAb! NOKa3aHa Ha pu-
cyHke 4.3.

»
el
VIO

-y

LT
|| HANE

1 — rugpoanesaTop; 2 — Tpy6onpoBoA ANs 0TBOAA BCMIbIBAOLLMX NpUMecei; 3 — Xenob;
4 — 3aTBOPbLI; 5 — NoABOAALLMI NOTOK; B — Nynbrnonposog; 7 — Tpybonposog Ans patoyen
XWAKOCTY; 8 — Kamepa nepekntoydeHuns; 9 — ycTPoMcTBO Ans c6opa BCMbIBAKOLLIMX
npvmecew; 10 — oTBOAALLMIA NOTOK; 11 — NoNynorpyXHble WnTbI

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



COOp\j)KEHVIH MEXaHU4YeCKOW O4UCTKU CTO4HbIX BOL

KonbueBow noTok, no KOTOPOMY MpOXoaunT CTOYHaA XUAOKOCTb, paGOTaeT KakK
0bbl4yHanA rOpn30HTalribHadA rneckonoBkKa. BbinagatoLmin necok ckannueaeTcs B
KOHUYEeCKOM 4acTu MecKonoBKK, OTKyAa ero yoanawT rmapoanesaTopoM, pac-

NONOXXEHHbIM B LIEHTPE NECKOJIOBKW.

TaHreHuuanbHbIe NecKos0BKN UMEHT Kpyrnywo Ct)OpMy B nnaHe; noasod BoAbl
K HAM OCYLLIECTBIIAETCA M0 KacaTeNbHOon (TaHreHumansHo). NogBog BoAbI Mo Ka-
caTenbHOM U ABNXEHWE ee B COOPY>XEHUW MO KPYry Bbi3blBatOT BO3HUKHOBEHWE
BpaLwaTesibHOro noToka. |_|pl/l 0AgHOBpPEeMEeHHOM MocTynaTeribHOM 1 BpaLlaTelib-
HOM OBNXEHNN CO3OaeTCA BUHTOBOE ABNXEHME. Bpau.laTeanoe ABV>XeHne no-
JIOXXUTENbHO CKa3bIBAETCA HA pa60Te MEeCKONoBOK, TakK Kak OHO CI'IOCOGCTByET
OTMbIBKE Necka 0T OpraHn4eckunx BeLLIECTB, UCKND4aA X BbliNnaaeHne B 0CaAoK.
BJ'IGFOﬂapﬂ 3TOMY 0CaA0K B TAHreHuManbHbIX NECKOJI0BKax COOepXUT MeHbLLIEe

OpraHnN4YecKknx 3arpasHeHnin, Yem B ropnU30oHTanbHbIX

A:—)pvlpyeMble NMecKonoBKNM BbIrOAHO OTNMYATCA OT FOPU30OHTAalIbHbIX U TAHFEeH~
umanbHbIX TeéM, 4YTO B H/AX B BbiNaBLUEM MNECKe No4Tn HE coaepXXaTCcA opraHn-

YeCkune s3arpAasHeHnd.

A3apupyemble neckonosku (puc. 4.4) NpoekTUpyrOT B BUAE Pe3epByapoB, pas-
LeneHHbIX Ha cekumn. Boonb ogHOM M3 CTEHOK KaX 4o CeKLMN Ha pacCToAHUN
20-80 c™m oT gHa no BCcer AnuHe NeckonoBKy yCTaHaBNMBaKOT a3paTopsb!.
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1 — a3paTopbl; 2 ~ NecKkoBble NOTKK

Non aspaTopamu ycTpamBaloT NoTok Ana cbopa necka. [HWLLe cekumm necko-
noekun umeet yknoH 0,2-0,4 k noTky. B ka4ecTBe aapaTopoB MOXHO NPUMEHSITb
nnactMaccoBble Tpybbl C 0TBEPCTUAMU AvamMeTpom 3-5 MM nnu chnnsTPOCHbIE

(nopucTble) NNacTuHbL.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB

PucyHok 4.4.
Aspupyemas
rneckonoeka
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Coopy)Keva MEXaHN4YECKOW OYNCTKU CTOYHbIX BOA,

Bosgyx, nocTynatoLumin M3 a3paTopoB, CO34aeT BpaLlaTebHOe OBUXEHNE NO-
ToKa B neckonoBke. PakTnyeckan CKOPOCTb ABMXXEHWSA NOTOKa COOTBETCTBYET
paBHOLENCTBYOLLEN BpaLlaTenbHOM M NocTynaTensHow ckopocten. Bpalua-
TenbHas CKOpOCTb Mo NepUMETPY neckonosky pasHa 0,25-0,3 m/ ¢, k nocTyna-
TenbHas — 0,08-0,12 m/c. [nsa co3naHna HeobxoanMmow BpaLLaTesibHon CKo-
poctv Ha 1 MP nnoLuaan 3epkana BoAbl B NECKONOBKe HeobxoaMMo nofaBaTtb
3-5 m3 Bosgyxa B 1 4. Bpema npebbiBaHns BoAbl B MECKONOBKE MPUHUMAOT
paBHbIM 2-3 MuH. INeckoBble nnowaakn 1 6yHkepa. Necok, 3apepXaHHbI B
NeckonoBkax, 06bI4HO yaansoT U3 HYX C MOMOLLbIO MMAPO3NeBaTOPOB U B BUAE
necyaHomn nynbnbl NOQakT Ha CNeunansHo yCTparBaeMble NeckoBbie nioLas-
Ky — 3eMenbHbIE YHaCTKW, pa3faeneHHbIe Ha KapTbl OrpaXxaatoLLMMU BanMkamm
BbicoTom 1-2 M. [podhnnsTpoBaBLUYHOCS Body COBMPaoT ApeHaXXHOM CUCTEMOW
W HaNpaBnsaoT B pe3epByap, 0TKyAa NepekayvBaloT B KaHan nepef Neckonos-
Kamu.

[Necok, 06e3B0XXEHHbIM HA NECKOBbLIX NOLLAAKaX, COAepXMT MHOrro opraHmn4ec-
KX BELLECTB, CrocobeH 3arHneaTh U Mo3TOMY ero AasbHerLLlee Ncrnosb30Ba-
HMe Ona Kakmx-nmbo uenen, Hanpumep onda niaHnpoBKKW, 3aTpyoHUTENTbHO M0
CaHNTapHbIM COOﬁpa)KeHI/IHM.

C Lienbo OTMbIBKM MNEcKa OT OpraHUYeckux 3arpasHeHnr v ero obe3BoxunBa-
HUA NMPUMEHAKT MNecKoBbIe 6yHKepa, r’mgpounKIioHbl, rugpaBriindeckne n me-
XaHun4ecKue rieckoripombiBaTtersnn. [Nocne Takon O6p860TKI/I Necok MO>XXHO nc-
nonb30BaThb A4 NOACHINKA 1 NNaHUPOBKY TEPPUTOPUN NN KaK CTPOUTENbHbLIV
MaTtepuarn.

4.3. OTCTOMHUKN

OTCTOMHVKMN CryxaTt anda 3agepXXaHna HepaCTBOPEHHbIX OpraHn4Yecknx 3a-
rPA3HEHUN, HAXOOALLUXCA B CTOYHON XNOKOCTH. 3 3arpAa3HeHna BbinagakoT
Ha AHO OTCTOVMHWKOB WU BCMIbIBAKOT HA NOBEPXHOCTb XWAKOCTU B HUX BCNEAC-
TBWE Maron CKOPOCTU ee NpoTeKaHua.

B zaBucumocTn ot Hanpas/ieHA NOTOKa pas3nmM4akoT ropn3oHTalibHbIE, BEP-
TVKanbHbIE N pagnanbHble OTCTOMHUKW. Pa3HOBMAOHOCTLIO OTCTOMHMKOB ABNS-
HOTCA TaKXe OTCTOMHUKN-NEeperHBaTeny, B KOTOPbIX MPOUCXOAUT OC-BETNEHNE
CTOYHOW XXMOKOCTU U OOHOBPEMEHHO MEeperHnBaHWe BbIMaBLUEro 0CapKa. K
HVMM OTHOCATCA ABYXbAPYCHbIE OTCTOMHMKW 1 OCBETNNTENN-NEepPerHnBaTenm.

OTCTOMHWKM MPUMEHSIHOT KaK COOPY>XEHWSA MPEABAPUTENBHON OUYMUCTKN CTOUHBIX
BOZ Nepeq COOpPYXXEHUSIMU BUONOrMYecKo 04ACTKU. B 3ToM cnyyae ux Hasbl-
BaKT NepBUYHbIMU. ECIIN N0 caHWTapHbIM yCnoBMSIM [OCTATO4YHO TOMNBLKO Mexa-
HWUYECKOM OYUCTKM CTOYHLIX BOf, TO OCBETNEHHbIE B OTCTOMHUKE BOAb! NMocne
ne3vHekunm cbpacbkiBatoT B BOOOEM.

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



COOp\/)KEHI/IH MEXaHU4YeCKOW O4UCTKU CTO4HbIX BOL

|_|pI/I 04MCTKE BbITOBbLIX CTOYHbIX BOA NMPUHUMAalOT He MeHee ABYX OTCTOMHUKOB,
MpW 3TOM KaXAbl N3 HUX ABNAETCA pa6oq|/||v|.

OCHOBHbIMU UCXOOHBIMY OaHHLIMW MpY PacyeTe U NMPOEeKTUPOBaHUN OTCTON-
HMKOB CMyXaT NPOA0MKXUTENBHOCTL OTCTaNBaHNSA U MaKCManbHasi CKOPOCTb
MPOTEKaHWS CTOYHOM XMAKOCTU. 3T BENMYUHBI NS OTCTOMHWKOB PasnmnyHbIX
TMNOB M Ha3Ha4veHu npueeaeHsl B CHulM PK 4.01-02-2001 r.

FopuzoHTanbHbIA oTCcTOMHUK (puc. 4.5) npepcTasnaeT cobor NPAMOoYronb-
HbI B NnaHe pesepByap, pa3peneHHbin Na Heckonbko otaeneHun. CtoyHas
XWMAKOCTb MOCTYNaeT B OTCTOMHUK C TOPLIOBOM CTOPOHbI, C Manon CKOPOCTbIO
MpOX0AuT Yepes Hero, a 3aTeM OCBETIIEHHas NnonagaeT B 0TBOQHOM KaHar.

[OpU30HTanNbHbIE OTCTOMHUKM 06bIYHO MPUMEHSIOT HA OYUCTHBIX CTaHLMSX
npousBoauTensHocTelo Bonee 15 000 m 3/cyt. OgHako nNpu Hanu4uumM cna-
BbIX FPYHTOB C BbICOKVM YPOBHEM FPYHTOBLIX BOA, MX MOXHO NPUMEHSTb U Mpu
MEHbLLIEN NMPOVN3BOAUTENBHOCTY CTAHLMN.

PacueT ropn3oHTanbHbIX OTCTOMHWMKOB COCTOMT B OMPEAENeHUM pasMeposB
NpOTO4HOM (OTCTOMHO) M 0Cap0YHOM YacTen.

PacueTHyto rmybrHy 30HbI oTcTamBanua H npuHumatoT B npegenax 1,5-4 m B
3aBUCKMOCTU OT NPOM3BOANTENBHOCTY O4UCTHOW CTaHLMM 1 HEOBX0ANMOW 3dh-
thexkTMBHOCTY BbINafgeHVs B3BELLUEHHbIX BELLECTB (4eM MeHbLUe H, Tem Bbille
30hheKTVBHOCTb BbIMNafeHVs B3BELLEHHbIX BELLECTB).
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1 — prokep; 2 —pacnpepenuTensHas kamepa; 3 — UNoBbI KONoAeLy;

4 - NoABOAALLMIA NOTOK: S — XMPOBOW NOTOK; B — Xunposas Tpyba; 7 — c6OpHbIN NOTOK;

8 — gHuwe; 9 — nnosagn Tpyba

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB

PucyHok 4.5.
"opun3oHTanbHbIN
OTCTOWHWNK

89
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Coopy)Keva MEXaHN4YECKOW O4NCTKU CTOYHbIX BOA,

ShchekTnBHOCTL BbiNageHWs B3BELLEHHbIX BELLECTB Npy NoSly4eHHON CKOpPO-
CTV BbiNnageHus B3secwu onpegenatoT no CHull PK 4.01-02-2001.

Konnuectso BbiNapatolero B MEPBUYHbIX OTCTOMHWMKAX Ocafka paBHO
0,8 n/cyT Ha opHoro xuTens. BnaxHoCTb BbIrpy>XaemMoro ocajka cocTaBnaeT
95% npu camoTe4vHoM ypaneHun 1 93% npu yaaneHnm nNinyHxXepHbIMU Haco-
camu.

B Havane oTcToMHMKa ycTpanBaeTcs NpusiMok Ana cbopa ocagka ¢ yriom Ha-
KnoHa cteHok 45°. [na crpebaHna ocagka cnepyet npumMeHaTb ckpebku. 13
npusiMka ocajok yaansieTcs nofg AeicTBMEM MMAPOCTaTUHECKOro Hanopa Bogbl,
paBHoro 1,5 M, Unu oTka4YnMBaeTCs MyHXEePHbLIMM HACOCaMMU.

O6bem 0Caf04yHOW 4aCTU OTCTOMHUKOB MPUHUMAKOT PaBHbIM 06bemy ocapka,
BblMagaroLulero 3a nepmog He bonee 2 CyT Npun yoaneHnn ocagka nog rmgpocrta-
TN4YECKNM Hanopom mnn 3a 84 Npn MEXaHN3NPOBAHHOM ero yaaneHun.

Mex gy NpoToYHOM M 0cafoYHOM YacTaMU JOMKeH OblTb CO30aH Hew-Tparnb-
HbIM crnon BeicoTon 0,3 M, CUMTaA OT AHWLLA OTCTOMHMKA Ha BbIXOAE U3 HEero.
HewTpanbHbI cno HeoBxoOMM Ons NPenoXpaHeHUs Bbl-MaBLUero ocapka oT
BbIMbIBAHUA NOTOKOM BOAbI.

BepTukanbHbIi OTCTOMHUK NMPEACTaBNAeT cobow Kpyrnbii, KBAAPaTHbIA UK
NpSIMOYrofbHbIM B MnaHe pe3epByap C KOHYCHbIM UMY NMpaMyaansHbIM OHU-
Lem.

BepTkanbHble 0TCTOMHUKM 06bIMHO MPUMEHSIIOT HA O4YUCTHBIX CTAHLMAX NPOo-
nasoguTensHocTbio 4o 20 000 M3/ cyT, pacnonaratoLLmMXCa Ha NIOTHBLIX FPYH-
Tax C HU3KMM YPOBHEM MPYHTOBbIX BOA,

CroyHas XmaKoCTb Mo LeHTpansHon Tpy6e (puc. 4.6) nocTynaeT B HA3 LMNUHA-
PUYECKOM YacTn OTCTOMHMKA, FOe MeHsAeT HanpaBeHWe, pacnpeaensisicb OTHO-
CUTENbHO PABHOMEPHO MO BCEMY MOMEPEYHOMY CEHEHUIO ETO.

3aTeM CToYHasA XUAKOCTb NOAHMMAETCA BBEPX N CIMBAETCA Yepes KorbLieBOW
BOOOCNMB B CﬁOprIVI notok. Bo BpPeMs OTCTaVBaHUA N3 CTOYHOW XWAKOCTU
BbINagaloT Te B3BELLUEHHbIE HYaCTULbl, Y KOTOPbIX CKOPOCTb OCaxneHuns 6onbLue
CKOPOCTK BOCXOAALLIEr0 NOTOKaA.

[nameTp BepTUKanbHbIX OTCTOMHUKOB NpUHUMAaKDT 0T 4 Ao 9 M, BbICOTY OTCTON-
How YacTu — oT 2,7 go 3,8 M. nuHa LeHTpansHon Tpybbl 4oMmKHA paBHATLCS
pacyeTHOM BbICOTE OTCTOMHOM YacTu. YKIIOH CTEHOK 0Ca04HOM YacTu JOMXKeH
BbITb He MeHee 50°.

Ob6bem 0cafo4HOoM YacTW PacCcUMTLIBAKOT Ha XpaHeH e OBYXCYTOYHOro obbema
ocapka. Ocapok ynanseTcs nepyvognyecky He pexe 1-2 pa3 B CyTK1 camoTe-
KoM Mo nnoson Tpy6e anametpom 200 MM Nog rMgpocTaTMyecknum HanopoMm,
paBHbIM 1,5 M.

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



COOp\j)KEHVIH MEXaHU4YeCKOW 04UCTKU CTO4HbIX BOL

PapuanbHbin otctonHuk (puc. 4.7) npegctaBnseT cobon Kpyribii B nnaHe

pe3epByap marnow rny6urHbl, B KOTOPOM MOTOK ABUXETCA OT LeHTpa K nepude-
puyn.

CTo4Hble BOAbl NMOCTYNAKT B OTCTOMHUK MO LEHTpansHow Tpy6e, a 0CBETNEH-
Hble OTBOAATCA Mo Konbuesomy noTky. Ocapok crpebaeTcs K LIEHTPY OTCTOMHI-
Ka ckpebkamu, NofBeELLEHHbIMU K (hepMe. B LIeHTpe 0TCToMHKKa yCcTparBaeTcs

npmamMok ana c60pa ocagka. YoaneHue ocagka OCyLLECTBNAETCA C MOMOLLbH
HaCOCOB.

e

e e e v e e

1 — c60pHbIN NOTOK, 2 — NoMNYNOorpyXeHHbIe AOCKK, 3 — NOABOAALLMIA NOTOK,

4 - vnosasn Tpy6a, 5 — oTBOAHON TPyBONPOBOA.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB

PucyHok 4.6.
BepTtuvkanbHbIn

OTCTOMHUK
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PucyHok 4.7.

PapnansHbin
OTCTOVHMK

C nepuepuinHbIM

92

BNyCKOM

COOpy)KeHI/IF! MEXaHN4YECKOW OYNCTKU CTOYHbIX BOA,

PapvanbHble 0OTCTOMHWKNA NMPUMEHSIKOT AN O4UCTHBLIX CTAHLMA NPOU3BOANTESb-
HocTbto 6onee, 20 000 M3/ cyT.

ﬂpOﬂOJ’I)KI/ITeJ'IbHOCTb OTCTamBaHuUs 3aBUCWUT OT crnocoba 6uonornyeckon u
NMPUHYMAaETCA TaKoW Xe, KaK U And ropu30oHTaNbHbIX OTCTONHWKOB.

B nocnegHve rofbl NpoeKkTMPYIOT 1 CTPOAT pagvanbHble OTCTONMHUKW C Nepu-
thepuinHon nogayen cTo4HbIX BOA. BogopacnpepenutensHein xenob, pacnono-
XEHHbIN Ha Nepudepnn OTCTONHMKE, UMEET [OCTOSHHYIO LUMPUHY 1 NepeMeH-
HYIO rIy6uHYy.

Tak kak B gHe xenoba BrMyCKHblE OTBEPCTNA pa3MeLleHbl HA pa3HOM pacCTOo-
AHUM Opyr OT gpyra, obecne4vnBaeTcs NOCTOAHHANA nocTtynaTtesibHad, CKOPOCTb
OBUXEHNA BOAbI B Xenobe n Nno3TOMYy O0CaA0oK B >xenobe He BbiNagaerT.
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1 — nogaya CTOYHOM BOAbl; 2 — BOAOPACMNPeaenuTenbHbIN Xenob; 3 — oTBoAALLMIA

Tpy6onpoBog; 4 — OTCTOMHAsA 30Ha; 5 — MNOBbLIA NPUAMOK; B — CKPeBKOBbIA MexaHn3M;
7 — ypaneHvie ocapka

[MoToK Xngkoctn HanpaBnAeTCcA B HMXHIOK 30HY OTCTOMHKMKA, 8 3aTEM B LIEH-
TPanbHYHO 30HY 1 BBEPX K BOAOOTBOAALLIEMY KOJbLIEBOMY >Ken06y. Takoe oBu-
KeHne NnoToka co3faaeT 6J'I8FOI'IpI/IF|THbIe ycnoBua onga BbinageHnA B3BELLUEHHbIX
BELLIECTB. OCHHOK OTBOAWTCA 3a Npefenbl OTCTOMHUKA Mo UNoBOoW pr6e.

OTCTOMHWK C BpaLLalLLMMCA BOLOpPacnpenenmTeNbHbIM U BoAOCH0pHLIM yCT-
poricToM, npeanoxeHHsin 1.B. CknpposeiM (puc. 4.8), obecneynBaeT ocBeT-
NEHNE OCHOBHOW MacChl CTOYHOW XMOKOCTY B NMOKOE, YTO CYLLIECTBEHHO MOBbI-
wiaeT 3adhhekT OCBETNEHMSA.

Pacnpe,ueneHme CTOYHOW XMOKOCTU U 060p OCBET/IEHHON BOAb! NMPON3BOAUT-
CA C NOMOLWbHO BpallakoLlerocqd »xenoba, pas3fgeneHHoro npoaonbHoOM nepe-
ropogkon Ha fBa noTKa. Pacnpe,qenvlTeanbM JIOTOK MMeeT CTpyeHanpaB-
nalwme nonatkn U gHWLLe Co LendaMun, 4epe3 KOTopble nagakoT TAXellble
HYacTumubl.

Bopoc6opHbIn NOTOK C 3aTOMNMEHHLIM BOLOCITMBOM MMEET BOAOHENPOHMLAe-
Mble CTEHKW 1 OHuLEe. Boga u3 notka oTBoAWTCS C NMOMOLLBIO CUIOHa B OT-
BOZALLWMN xeno6. Bogoc6opHbIn NOTOK y AHWLLE CHAaGXeH HaNpaBnaoLLMM KO-
3bIPLKOM.

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



COOpy)KEHI/IH MEXaHU4YeCKOW O4UCTKU CTO4HbIX BOL

OTCTOMHWK Takom KOHCTPYKLMM UMEET NpoM3BOAUTENLHOCTL, B 1,5 pasa 601b-
LYt NPOU3BOAMTENBHOCTY TUMOBOrO PagManbHOro OTCTOMHMKA NPU 0QMHaK0-
BOM 3(hheKTE OCBETNEHUS.

B HacToswee BpemMd Bce 6onbluee pacnpocTpaHeHne HaxooAT NoJioYHbIe Unn
TOHKOCMOWHbIE OTCTOMHUKW. OHM MMeroT BOAOpacnpenennTenbHyo, 0TCTON-
HYHO, BO,D,OCﬁOpHyPO M 0Caf04HYH 30HbI.

N\

1 — nopgava CTOKOB; 2 — TOHKOCMOWHbIN 610K; 3 — 0TBOA OCBETIEHHON BOfb!

\

OTcTonHas 30Ha pa3geseHa no BbICOTE NMonkaMu G PacCTOSHUEM MeXAY HUMM
oo 15 cm. Ocapok cnonsaet B MAOBbIM MPUAMOK, OTKYAa ero Neprogn4ecku
ypansaoT. BennbiBatowme BellecTBa cobupatoTcd B Nasyxe Mexay Cekumamm
1 yOansaTCca No NoTky. //13BecTeH psig KOHCTPYKLMA TOHKOCMOWHBLIX OTCTONHM-
KOB.

Brodinokynsaums — aTo MeToa UHTEHCUMKaLUMK NpoLecca oTcTamBaHus, 3a-
KNo4Yawunca B gobaBneHum K CTOYHOW Boe aKTUBHOro una (6uonneHkn) n
aspauumm Nony4mBLLENCS CMECH.

Mpy aTom adhchekTMBHOCTL OCBETNEHNA yBenuymBaeTca 4o 60-80%, a cHuxe-
Hue BIMK — Ha 40-50%. Brodhnokynaums ocyLLEecTBASETCH B TaKMX COOPYXe-
HWSIX, KaK NpeaspaTopbl M BUINOKYNATOPSI.

[MpeaapaTopb! BbIMOMHAOTCA B BYAE OTAEMNbHbIX, BCTPOEHHLIX MM NMPUCTPO-
EHHbIX K NepBUYHbIM OTCTOMHMKaM COopy>XeHui. [peaBaputensHan aspaums
yBenn4ymsaeT achchekT ocBeTneHus Ha 10-15%.

BrodhnokynaTopel co3pgatoTes Ha 6a3e ropu3oHTarnbHbIX, BEPTUKAMbHbIX U pa-
AmanbHbIX OTCTOMHUKOB. [1nA 3Toro B HMX 060pyaytoTcsa aspaTopsl, 6narogaps
YemMy B OTCTOMHOW 30He 06pa3yeTCcs B3BELLEHHbIV CNOW, CNOCOBCTBYOLLNIA 0C-
BETNEHWIO hUNLTPYIOLLIENCS Yepes Hero CTO4YHOM BOAB!.

4.4. YcpegHutenn

YcpenHuTenb — COOPYXEHWUE, NpegHasHavYeHHoe AN BbIpaBHUBaHUA KONMYec-
TBa CTOYHbIX BOA W KOHLEHTPaLWN 3arpAa3HSIoLLMX BELLECTB, MOCTYNnatoLLmx
Ha o04McTKy. PasnuyaloT ycpegHUTEeNyM pacxofoB WM YCPEeOHUTENW KOHLEeHTpa-

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB

PucyHok 4.8.

"opun3oHTanbHbIN

OTCTOWHWNK

C TOHKOCMOMHbIMW

6nokamu
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Coopy)Keva MEXaHN4YECKOW OYNCTKU CTOYHbIX BOA,

UMM NOCTYNakLMX CTOYHbIX Bog. Kak mpaBuro, NpovMsBoavTCs YCPeaHeHue
BELLIECTB, HAaXOASALIMXCS B CTOYHbIX BOAAX B KOMMOMOHOM UM PAcCTBOPEHHOW

thopwme.

Vlcnonb3oBaHve MeToaa yCpeaHeHsa No3B0NSeT ONTUMU3MPOBaTL paboTy BCex
OYUCTHBIX COOPYXEHWUI, COKPaTUTb KONMYECTBO NMPUMEHSAIEMbIX PEareHToB Mpu
thr3rKo-xmmMmnyecknx cnocobax OHMCTKM, CHU3UTL 3aTpaThl HA 3NeKTPO3Hep-
U, T.€. NMOBbICUTb 3KOHOMUYECKMM 3DADEKT, 8 TakKe A0BUTHCS ONTUMAaNbHOIo
pexunmMa 3KcnyaTaumm Coopy>XeHW BUONOrMHYECKON OHMCTKM.

Mpy HebBonbLUMX pacxofax v NepuoanyeckoM cbpoce BoAbl UCMONb3YHT KOH-
TakTHble ycpeaHuTenu. OgHako, Kak NpaBuno, NPUMEHSAOT YCPeaHUTENM Npo-
TOYHOro TUMa, KOTOpPbIE BbIMOMHAIOTCA B BUAE MHOrOKaHasbHbIX pe3epByapoB
UNm pesepByapoB C NepeMeLLMBaoLLIMMI YCTPONCTBaMM.

Pasnnyator cnepnytoLLme TUMbl NPOTOYHbIX YyCpeaHNTeNnemn:

—  MHOroKaHasnbHbIe — MPAMOYrofbHbIe (KOHCTPyKumy BansknHa O.M.) v kpyr-
nble (koHcTpykumm LLinnnesa [.A.) B nnaHe, ¢ HepaBHOMEpPHbIM pacrpefe-
neHVeM pacxofa Bofbl Mo KaHanaw;

—  ycpemHuTEnu-cMecutenu (ycpegHuTenu ¢ nepemMeLLvBaroLLMMN YCTPONC-
TBamMu) 6ap6oTaxKHOro TMNa 1 C MeXaHNYECKUM NepeMeLLINBaHNEM.

Tun ycpenHutensa Bblﬁl/lpaeTCH B 3aBMCUMOCTW OT XapakTepa U Konn4ecTtsa
HEPAaCTBOPEHHbIX KOMIMNOHEHTOB [Hanpvu\/lep, B3BELLEHHbIX BELUECTB), a Takxe
ANHAMWKM MOCTYNNEeHNA CTOYHOW BOAbI.

MHorokaHanbHbIe YyCPeOHUTENW NPUMEHSIIOTCS ON1A BblpaBHMBaHWUS 3anmnoBbIX
cbpocoB CTOYHbIX BOA C COAEpPXXaHWEM B3BELLEHHbIX BELLECTB rMapaBnMyec-
KOV KpYyMHOCTb A0 5 MM/ ¢ npu KoHueHTpauum o 500 mr/ 1.

YcpepHeHe B TakMX YCTPOMCTBAX MPOVICXOAUT NyTeM pacrpeferieHrs noToka
BOfbI, KOTOPbIV AENWTCH HA HECKOJLKO CTPYI, MPOTEKAIOLLMX MO KOPMAOPaM yC-
pepHuTens. Kopuoopbl UMET pasHyo AAvHY (Mnv WnprHy), noatomy B cop-
HOM NOTKE CMELLIMBAOTCA CTPYW BOAbI C PA3/INYHON KOHLIEHTPALMEN 3arpa3HA-
TENem, NoCTYNMBLUMX B YCPEOHUTENb B PA3HOE BPEMS.

YcpepHutens-cMmecuTens bapboTtaxHoro Trna (puc. 2.13) npyumeHsaTs ona yc-
pedHeHUsl COCTaBa CTOYHbIX BOA C COAEPXXaHWEM B3BELLEHHbIX BELLECTB [0
500 mr/n rugpaBnmyeckon KpynHocTbio Ao 10 MM/ ¢ npy ntobom pexxnme mnx
MOCTYMIEHWS.

pre,ElHEHI/Ie B 3TOM Cchny4ae AoCTUraeTcsd C nomMoLLbO MHTEHCBHOIO nepeme-
LmBaHua, obecne4vrBaemoro 6ap6OTI/IpOBaHI/18M CTO4HbIX BOA BO3AYXOM.

OpHVYM 13 BaXxHbIX ycrnoBun 3dPEKTUBHOMO YCPEOHEHWS SBMAETCH Makcu-
MarnbHO paBHOMEPHOE pacnpepesieHne CTO4HbIX B MO NioLLaan yepeaHuTe-
nsa 6apboTaxHoro Tvna. [na aToro ncnonb3yktTcsl CUCTEMbI MOOA0LLMX NOTKOB
C NPUAOHHLIMU BOAOCIMBHBLIMY OKHaMW W TPEYrofibHbIMY BOJOCUBaMU.

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



CoopyxeHust B1oNorm4eckon 04MCTKN CTOHHbIX BOR

COOPY>XXEHNA nasa 5.
BMONOIHECKQOV
O4VICTKI CTOYHHBIX BOL

5.1. Buonornyeckune thunbTpbI

Buonormnyeckue QJI/IJ'IprbI OTHOCATCHA K COOPY>XEHNAM B1ONOrnYeckom OYNCTKN
CTO4HbIX BOA B MCKYCCTBEHHO CO30aHHbLIX YCNOBUAX.

Mo npon3BoanTeENnbHOCTU 6I/I0qJI/IJ'IprbI noapasaendatoT Ha KariesibHble N BbICO~
KoHarpyxaemsble.

Mo cnocoby nogayn Bo3gyxa pasnu4aoT 6MotmnETPLl C ECTECTBEHHOM N UG-
KYcCTBEHHOV BEHTUnRAUMeN. [Ins kanensHbix 61otmnsTpoB MCMNOoNb3YT eCTEC-
TBEHHYIO BEHTUNALMIO, ANA BbICOKOHArPYXaeMblX — KaK eCTECTBEHHYIO, Tak U
MCKYCCTBEHHYO BeHTMNAUM0. B nocnegHem cnyvae 6uodmnsTpel HasblBaoT
aspoghunsbTpamm.

KanenbHble 6uodmnbtpbl. KanerbHble 61M0MibTpbl COCTOAT U3 Cre-AyHLLMX
OCHOBHbIX 3MEMEHTOB: BOAOHEMNPOHMLAEMOrO OCHOBaHWS, OPEHaxa, CTEHOK
(BO3AYXOHEMPOHMLIAEMBIX UM BO3AYXOMPOHULAEMbIX), (OUNBTPYIOLLIEN 3arpy3-
KV 1 pacnpefenvTensHoro ycTponctaa. B nnaHe kanenbHble 61ogunsTpbl Mo-
rYT UMETb MPSIMOYIOMbHYH UI KPYriyko chopmy.

CyLLHOCTb MPOLECCOB, NPOTEKaLLMX B 61MothunsTpe, Takosa. Ha no-BepxHoc-
T 3epeH 3arpyskn unsTpa copbUpyHOTCA HEPACTBOPEHHbLIE W KOMMOWOHbIE
3arpsisHeHVs, o6pasys G1MoNorMYeckyr MneHKy, 3acerneHHy MUKPOOPraHn3-
mMamu. [Monapas Ha 3Ty MneHKy, PacTBOPEHHbIE 3arpsi3HEHVS CTOYHbLIX BOA
OKUCNATCA MMKpoopraHmamamu. OTmepLuan mrneHka CMblBaeTCsl CTOYHOM
XXMIKOCTbIO U BEIHOCUTCS U3 Tena BruodimnnbTpa.

OcBeTneHHast B NepPBUYHbIX OTCTOMHMKaX CTOYHAsA XUAKOCTb Mepy-0AM4eckm
4yepes creumanbHoe YCTPONCTBO pPaBHOMEPHO pacrnpefAensieTcs no nnoLaamn
6uodmnetpa (puc. 5.1). MNponaga Yepes cnov 3arpy3kM 1 OpeHax, XUOKOCTb
cobupaeTcsa CUCTEMOW NTOTKOB U OTBOAUTCSH MO HM BO BTOPUYHbIA OTCTOMHMK.
Ha3Ha4eHne BTOPUHHOro OTCTOMHWKA COCTOWT B 3afepXXaHun oTMepLuei 61o-
NOrM4ecKom NNeHKM, BbIHOCUMOW 13 BuodmnnsTpa.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA. 95
YuebHuk ans By3oB



PucyHok 5.1.
KanenbHble
6rohunbTpbl

96

Coopy»xeHus 61MoNornieckon 04NCTKM CTOYHBIX BOA,

PacuyeT kanenbHoro GrodunsTpa 3akno4vaeTca B onpeneneHn obbema 3a-
rpy3Ku, NMoLLaamn B MaHe, YACNa CEKUMA, pa3MEpPOB pacnpefenmTenbHbIX YCT-
POMCTB 1 NOTKOB Ansi c60pa O4YNULLIEHHOM XUOKOCTU.

Pab6ou4as BbicoTa brodmnstpa pasHa 1,5-2 M.

BricokoHarpyxaemble 61ognnbTpbl. 3T UNBTPLI OTNMYAKTCA OT KanemnbHbIX
0COBEHHOCTAMYM KOHCTPYKTMBHOMO M 3KCMnyaTauMoHHoro xapaktepa. K oco-
6EHHOCTAM KOHCTPYKTMBHOIO XapakTepa OTHOCHATCS YBENUYEHWE KPYMHOCTU
3EpeH 3arpy3ku, U3MEHEHVE KOHCTPYKUMW OHWLLA U OpeHaxa, yBenMyeHue
BbICOTbI 3arpy3ku. OcoBEHHOCTM 3KCMnyaTaLUMoHHOr0 XapakTepa COCTOAT B
YMEHbLLEHWM MEPEPLIBOB B NOAAYE XMOKOCTU 1 NMOBBILLEHWN MMAPaBIMYECKOM
Harpysku Ha ‘1 M? nnoLlaamn unbTpa, YTo CNoCo6CTBYET BbIMbIBAHUIO OTMEp-
et BUONOrMYecKom NeHKN.

1- posuvpytomin 6ak; 2 — pacnpepenuTenbHas ceTb; 3 — (UNbLTPYIOLLANA 3arpy3Ka;

4 — ppeHax; 5 — c6OpHbI NOTOK

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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KanenbHble 610MnLTPbl MPUMEHSIKOT MpY PAcXOfe CTOYHbIX Bof He Gornee
1000 ™m3/cyT. HeobGxoguMMbIX CRy4asx MOCTYMAaKLWEero CToKa O4ULLEHHbI-
MW CTOYHbIMM BOOAMW, T.. B MPUMEHEHUM PELMPKYNALMM ANS CHUXEHUS
BrK-

Mo NpWHLMNY AENCTBMS PAa3NM4YaloT BbICOKOHArpyxXaeMble 61uounsTpel, pabo-
TaOLLIME Ha MOJHYH U HEMOHYH QUYUCTKY.

Mo pexumy paboTbl BbICOKOHarpyxaemble 6uohunsTpbl OenaT Ha paboTato-
LWme ¢ peumnpkynaumen n 6e3 peumpkynaumn. CHmxas BIK noctynatowmx Ha
BrohnnbTPbI CTOYHBLIX BOA, PeLMpKyNaumMa o6ecnevnBaeT yCcTon4mByo paboTy
mnsTpOoB.

Mo CI'IOCOGy O4YNCTKM BbICOKOHArpyxaemble 6I/IOGIZ)I/IJ'II:>prI MoryT ObITb OOHOCTY~
NneH4YaTbiMN N OBYXCTYNEHYaTbIMW. B nepBovi CTYNEHW NPoOBOAUTCA YacTU4HasA
041CTKa BOAbI, @ BO BTOPOW — NonHas.

Mo CI'IOCOﬁy nopgaYvn Bo3ayxa pas3finy4akoT BbICOKO-HArpy>xaemble 6I/IO(*)I/IJ'II:|prI
C eCTECTBEHHOW U CKYCCTBEHHOW BEHTUNALMEN.

Mo BbiCOTE BbICOKOHArPY>XaeMble (hunbTPbl AENSAT HAa HU3KUWE (B0 2 M) 1 BbICO-
kue (2 M n BbliLLe).

Mo BYAY 3arpy3Ky BbICOKOHArpYXXaeMble IUNTPLI MOryT BbITb C 06beMHON 3a-
rpy3kon (rpaBun, LebeHb, KEpam3nT 1 Np.) U C NNOCKOCTHOM 3arpy3kom (Konb-
La unm 06pe3Kn N3 KEPaMNYECKMX UM NIaCcTMAacCOBbIX 3aCbIMHbIX 3NIEMEHTOB,
XKECTKan 3arpy3ka B BULE PELLETOK Unn BrOKOB 13 NAOCKUX U rodpprupoBaH-
HbIX NIUCTOB 1 Np.).

Pacuet BbICOKOHArpy>XaembIx 6MOdJMHprOB NMpoBOAAT B TakoW rmocneposa-
TenbHOCTW.

1. OnpepenstoT Ko3thprUneHT
K=L/L, (5.1)

roe La [ L[ = BIMK,, CTO4HOM X1AKOCTH, NOCTynatoLen Ha 6uodunsTp,
B BIMK,, 04MLLEHHOM CTOHYHOM XWUAKOCTW, Mr/ 1.

2. MNo cpegHesMMHen TemnepaType CTOYHOW >XUAKOCTU WU HanaeHHOMY 3Ha-
yeHuo K, ncnonbaya 1abn. 39 CHulM PK 4.01-02-2001, koTopasa 3gecb He
npuBoaUTCA, onpegensaoT paboyyto BbICOTY 6uodmnstpa H, rugpaBnmyeckyto
Harpysky g W KONM4YecTBO nojaBaemMoro Bo3gyxa B. Pabodyas BbicoTa 6umo-
thuneTpa konebnetca B npegenax 2-4 m, rugpaBnuyeckas Harpyska — 10-
30 m3/ M2 B cyTKM, KONMYECTBO NofjaBaemMoro Bosayxa — 8-12 m® Ha 1 m® cTou-
HOW XMOKOCTL.

La cTo4HOM XnpgkocTu JomkHO 6bitb He Bonee 300 mr/n. Mpu L, 6onee
300 mr/n HeobxogrMa peLmpKynaums.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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3. OnpegensioT L ., — BIK,, cMecy CTo4HOM XMAKOCTW Ans GUOprnLTPOB pe-
LMpKynsaumen n n — KoagnLMEHT peLmpKynaumm:

LCM =K/, (5.2)

L _L-L.
Lem - L[

4. OnpepgenstoT nnowads 6rodmnsTpos, No dopmynam: B cnyyvae ux paboThbl
6e3 peumnpkynaumm

(5.3)

F=0/xq (5.4)
B Cnyyae vx paboTbl C PELMPKYNALNEN
F=0m+ 1)A4, (5.5)

rae Q — pacyeTHbIN Pacxog CTO4HbIX BO, M/ CyT.

KoHcTpykTnBHbIE 0OCOBeHHOCTM BrodimnsTpos. B kavecTse 3arpy3o4Horo ma-
Tepwana ans (hunsTPoB CMONb3YHOT LebeHb 1 ranbKy NpoYHbIX MOpof, a Takxe
KepamauT 1 nnacTMmacchl. KpynHoCTb 3arpy304HOro Matepuana Aans BbICOKO-
Harpy>xaembix hunsTpoB NpuHumaeTtca pasHon 40-60 mm no Bcen BbicOTe
3arpysku. KpynHocTb MaTepuana HKHero nogaepXuBatoLLero Crnos BoICOTOM
0,2 m coctasnset 60-100 mm. KpynHOCTL 3arpy3o4Horo maTepvana ang Ka-
nenbHbIX 6uounsTpos NpuHMMaeTcs pasHon 30-50 MM € NocTeneHHbIM yBe-
nn4eHnem no rnybmHe.

PacnpepeneHve CTO4YHOM XMAKOCTM NO NOBEPXHOCTV BMOIMNBTPOB OCYLLIECT-
BNSIETCA HENOABWKHLIMW Pa36pbI3rvBaTensiMn UMM NOABVXKXHBIMY PEAKTUBHbI-
MU opocuTensMun. HambonbLlee pacnpocTpaHeHue U3 HenoABMXHbIX Pasbpbls-
rmeaTenen Mony4vnu ChpuHKNEepHble yCcTaHoBKW. CrnpuHKnepHas ycTaHoBKa
COCTOMT 13 Ao3uvpytloLllero 6aka, pacnpefenuTensHbiX Tpy6 1 CApUHKIEPOoB.
CrpuviHKNepHble ronoBKWU-HACafKW, YCTaHOBMEHHbIE HA BEPTUKAarbHbIX OTPOCT-
Kax, COeAVHeHbl C pacrnpegenv-TensHeiMu Tpy6amu, ynoXxeHHsIMU B Tene 6ro-
thuneTpa.

Ona HopmanbHon paboTbl GuodmneTpa HeOOXooMMa Mopada Bo3fdyxa B [0-
CTaTO4HOM KonuyecTBe. B kanenbHbix 6uodmnesTpax 06bI4HO MCMONb3yeTcs
ECTECTBEHHAaA BEHTUNALMUSA, CO30aBaAEMasi Pa3HOCTLI0 TEMMEPATYP HapyXHO-
ro Bospyxa v Tena 6uodnnsTpa. B BeicokoHarpyxaembix 61MothunsTpax Bo3aoyx
MOOAETCA BEHTUNATOPaAMM B MPOCTPAHCTBO MEXY APEHAXEM U JHULLIEM.

B nocnepHve rofbl B 0TEYECTBEHHOW 1 3apy6exHOM NPaKTVMKE HaxomsT pac-
npocTpaHeHWe BMoUNLTPLILC NNacTMaccoBoy 3arpy3kor. OHW UMEKT BbICO-
Ky MpOV3BOAMTENBHOCTY 06GECMEYMBAIOT XOPOLLYI0 O4YUCTKY. BbicoTy Takmx

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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610ch1NbTPOB NPUHUMAIOT paBHoi 3-4 M. B kayecTBe 3arpy3o04Horo Matepu-
ana BO3MOXHO MpYMeHeHVe BMOKOB 13 NONUBUHUNXNOPUAE, NONMCTMPoNa 1
LPYrUX XECTKUX, MNacTMacc.

5.2. AspoTeHKn

A3pOTEHKM OTHOCATCH K COOPY>XEHMSIM BMONOrMYECKOM OHUCTKM CTOYHbIX BOA B
MCKYCCTBEHHO CO3[aHHbIX ycrnoBrsax. OBbIYHO UX BbINOMHAOT B BUAE ONUHHBIX
xenesobeToHHbIX pe3epByapoB (kopyupopos) rnybuHon 3-6 M 1 wuprHon 6-10
M. MocTynatoLan B a3poTeEHK OCBETNIEHHANA XMAKOCTb CMELUMBAETCS C aKTUB-
HbIM UNOM. AKTVUBHBI Ui — 3TO CKOMMEHWE MUKPOOPraHN3MOoB, CNOCOBHbIX COop-
6vipoBaTh Ha CBOEW NMOBEPXHOCTY OPraHNYeckne 3arpa3HEHNS U OKUCTIATE UX B
NpUCYTCTBUM KMcnopofa Bo3ayxa. CMecbk OCBETNIEHHOWM CTOYHOM XMAKOCTU 1
aKTVBHOIO 1a Mo BCel AfIMHE a3p0oTeHKa NPoayBaeTCs BO3OYXOM.

Ha puicyHke 5.2 npefnctaBneHa cxeMa paboTbl aapoTeHka. /13 aspoTeHka cmech
CTOYHbIX BOA C aKTVBHbIM UNOM HaMpPaBrseTcs BO BTOPUYHBIA OTCTOMHIK, FOE
aKTVBHbIN 1IN OCaXXAAETCH U 3aTEM BO3BPALLIAETCS B @3pOTEHKU. 3TOT UIT HOCUT
Ha3BaHWE LMPKYIMPYOLLIEro aKTUBHOMO Mna.
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1 — LMPKYNMPYOLLMIA @KTUBHBIN U; 2 — 3BbITO4HbIN aKTUBHBIN UM, 3 — HACOCHAs CTaHUMS;
4 — BTOPUYHbIN OTCTOVMHUK; 5 — @3p0TEHK; B — NepBUYHBIN OTCTOMHUK

B pesynkTaTe pocTa MMKPOOPraHM3MOoB 1 COpBLIMM OpraHnYeCcKX 3arpAa3HEHNI
Macca una B aspoTeHKax HemnpepbIBHO Bo3pacTtaeT. C yBENMYEHNEM €ro KOH-
LeHTpaLumn B a3p0OTEHKaX YBENMYNBAETCH BbIHOC aKTUBHOMO W18 13 BTOPUYHBIX
OTCTOVHWKOB 1 CHUXXAETCH KAYECTBO O4YULLIEHHON Bob!. [ina npefoTepalleHus
3TOr0 4acTb aKTUBHOIO Una (M36bITOYHbIN aKTUBHBIM W) HE BO3BPALLAETCH B
a3pOTEHKY, 8 HAaMNpaBnSAETCs Ha UITOYMNNOTHATENW.

Mpouecc pasnoXeHys OpraHMYeckoro BELLeCTBa B a3pOTEHKE MPOTEKAET B
Tpu chasbl. B nepBo hase nponcxoomnt copbums OpraHNYecKnx 3arpsasHeEH

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB

PucyHok 5.2.

Cxema paboTbl

a3poTeHka
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Ha XNoMbsX aKTUBHOMO UMa Y OKUCTIEHWE NErKOOKMUCSOLLMXCA OpraHnYecKmx
BeLlecTs. [pn atom BIK cTo4Hom xmnpkocTn pesko cHuxaeTcsa. Bo BTopon
thaze okMcnaATCA TPYOHOOKUCTAOLMECS OPraHNYeckme BELLECTBa U NPouUc-
X0OMT pereHepaLunst akTUBHOMO Una, T.e. BOCCTAHOBIEHVE ero copbupytoLlen
crnocobHocTn. B TpeTben hase npovcxomuT HUTPUUKALMS aMMOHUAHBIX
conei.

AapOTeHKI/I MO>XHO MPUMEHATb ANd YaCTUYHOM U NONHOM 0YUCTKKM CTOYHBIX BOA,.
L‘|aCTI/‘I“IH\lII'O O4YMNCTKY NPUMEHAKOT, €CI MECTHbIE YCIOBUA NMO3BOJIAKOT NCMNOJIb™
30BaTb CaMOO4UMLLIaHOLLIYHO cnocobHocTb BogoemMa.

[ns o6ecneyeHnss ycToMYMBON paBoThl a3POTEHKOB YCTPaMBaloT pPEreHepaTo-
pbl — COOPY>XXEHUS, B KOTOPbIX BOCCTaHaBNMBAETCS COPOUpYHOLLIan CnocoGHOCTb
aKkTuBHOro una. in B pereHepaTopax nocTosHHo aapupyetcs. [op pereHepaTto-
pbl 06bIYHO BLIOENSAOT YaCTb KOPUAOPOB a3p0TeHKOB. CyLLECTBYET psaf CXEM
paboTbl a3poTeHkoB. KpomMe 0HO-CTyNeHYaTbIx a3pOTEHKOB C pereHepaumen
unn 6e3 Hee, paboTalOLLMX HA MOMHYH UMW YACTUYHYD OYUCTKY, MPUMEHSIIOT
TaKXe a3pOoTEeHKU-CMECUTENW, ABYXCTYMNEHYaTbIE a3POTEHKM Y @3POTEHKM CO
CTyneH4yaTon aspauuen.

ASpOTeHK‘CMeCVITeJ'Ib NPUMEHAT 00bIYHO A1 OYUCTKU Nnpon3BOACTBEHHbIX
CTOYHbIX BOJ, C BbICOKOW KOHLEHTPALMEN OPraHNYeCcKX 3arpasHeEHUI. B uensax
yny4yLleHna ncnonb3oBaHnA KMcnopoda CTOYHYH XWOKOCTb NogakT B a3po-
TEHK-CMEeCUTESTb pacCpenoTo4eHHOo Mno ero annHe.

PacueTHbIn 06bEM a3poTeHKa 3aBUCUT OT pacxoia CTOYHOM XWUAKOCTU, ee 3a-
rPA3SHEHHOCTN OpraHn4ecknMmn BeLLecTBamMu, Konm4ecTtsea nogasaemMoro Bo3-
Ayxa un KOHUEeHTpauun akTMBHOrro una.

ﬂpOﬂ,OJ’I)KI/ITeJ'IbHOCTb aspaunmn nnn BpemMd I'IpeﬁblBaHl/lﬂ CTOYHOW XMNOKOCTUN B
a3p0oTeHKax yCTaHaBNnBatoT MNno d)opmyne

o L.L 56)
a(l-8)p

roe Lu 7] Le = BIMK,, nocTynatoLlen B @3poTeHK CTO4HOM XuakocTv v BrK,, oumiieHHom
XWAKOCTW, Mr/ 1; @ — [o3a 1Una, NpUHUMaeMas B a3poTeHKax, paboTatoLLyx Ha NOMHYH0
04UCTKY, paBHoM 1,5 r/n; Ha HEMONHY 04YNCTKY — 2 I/ N; B pereHepatopax — 4 r/n;

S~ 3onbHOCTL Mna, pasHas 0,3; P — CKOPOCTb OKUCTEHNs 3arpsaaHeHmi, mr BMKro 3a 1 4
Ha 1 r 6e330MbHOr0 BeLLecTBa, onpefdensemas no Tabn. 42 CHullM PK 4.01-02-2001.

YoenbHbin pacxop Bospyxa, M3 Ha 1 M3 CTOYHOWM XMOKOCTW, cnedyeT onpeae-
nATbL Mo hopmyne

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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o ZL-L)
Klenlnz(Cp_C)

(5.7)

roe Z — yAenbHbIl PAcXog KUCMOPOAA, Mr Ha 1 M CHATOM B NPOLECCE 04UCTKU BIK,,
(0.9-1,05); L n L,— 7o xe, 4ron e chopmyne (4.6 K, K,, n, n, - koadpcpmumenTs,
Y4UTBLIBAIOLLIME TUM @3paTopa, ryBrHY ero NorpyXXeHus, TEMNepaTypy CTOYHbIX BOA U X
cBOVCTBA (3Ha4eHWs 3Tux KoadhdmumeHToB NpuHumatoT no CHulM PK 4.01-02-2001);
Cp — pacTBOPUMOCTb k1cnopoaa B xmakocTy; C — KOHLEHTPaLWsA KNCNOPOAa:;

pPacTBOPEHHOr0 B XWAKOCTU, HAXOAsLLEeNCs B aspoTeHke (1-2 mr/n).
0O6bem aspoTeHka, M3;
V=0% (5.8)
O — pacxop CTOHHOM XMAKOCTY, £ — NPOAOIIXMTENLHOCTL aapaLmm
Mnowanb aspoTeHka, M2;
F=V/H, (5.9)
roe H — pabouyas rny6rHa aspoTteHka, npuHuMaemas pasHoin 3-6 m.

0O6bem aspoTeHka ¥ BkntoyaeT 06beM COBCTBEHHO a3poTeHKa 1 06beM pere-
HepaTopa. 0bbem pereHepaTopa Npw NOMHOM 04UCTKE JOMXKEH COCTaBNATb 25-
50%, a npu YacTn4Hom oumcTke — 50% pacyeTHOro o6bema a3poTeHKa.

PucyHok 5.3.
Pacnpepenexue
BO3[yXa B 83POTEHKE

rae a — nepchoprpoBaHHbIMY TpyBamu; 6 — hUNLTPOCHLIMU MacTUHKamK; 1 — BO3AYXOBOL;
2 — cTosK; 3 — nepdhopupoBaHHas Tpyba; 4 — hmnbTpocHas NnacTuHa; 5 — BO3AyLUHbI

KaHan CTO4HOM XWOKOCTU GXaTbIM BO3AYXOM 1 83POTEHKM C MexaHU4YecKown aspauven

PacquHyro nnowanb a3poTeHKOB pas6|/|Ba+0T Ha CeKUUWN, KaXKaaa N3 KOTOPbIX
COCTOUT N3 HECKOJIbKMX KOpMAopoB (oT ABYX 00 LIETI::IpeX]. YacTb Kopmnaopos
(oonH-gBa) BbIOENSAETCHA Mof pereHepaTopbl. Cto4Has XnOKocTb nepexogmnTt
rnocnepgoBaTenbHO U3 OJHOIo Kopuaopa B Apyrown. OnunHa a3p0TeEHKOB 06bI4HO

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA. 101
YuebHuk ans By3oB
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Buiokoarynstop
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Ha3HauvaeTcs B npegenax 50-130 m. OTHowWeHWe WNpUHBLI Kopuaopa K pabo-
Yyer rny6rHe aspoTeHka cnegyeT npuHMMaTte ot 1:1 ao 1: 2.

PasnunyatoT aspoTeHky ¢ NpoAyBKOM CTOYHOM XMAKOCTU CXaTbIM BO30YXOM U
a3pOTEHKM C MexaHW4eckon aspaumen. Bospgyx B @asapoTeHKn NogaeTcs Bo3ay-
XoZyBKamu Nno cucTemMe BO3[yx0BoA0B. PacnpeneneHne Bo3gyxa B a3poTeHKe
NpovM3BOAUTCA Yepe3 MopUCTble Kepamuyeckrne matepuansl (mnsTpocHbie
NNacTuHbI, Kepamuyeckme Tpybbl, CUHTETMYeckue TkaHu). Ha pucyHke 5.3
nokasaHo pacrnpefeneHve Bo3gyxa nepthoprpoBaHHbIMKU Tpybamn 1 dmnb-
TpOCHbIMX NnacTuHamMmu. OBbIYHO BO3ayx NOCTynaeT B NephopypoBaHHLIE TPy-
6bl UNK B KaHarn, No BEpXy KOTOPOro yKNafbiBarTCs (UNLTPOCHbLIE MNAcTUHBbI,
N3 CTOSIKOB, KOTOPblE OTXOASAT OT OCHOBHOIMO MaruvcTparnbHOro BO3[dyXxoBopa,
pacrnonaraemoro Ha NpofonbHON CTEHKE a3poTeHKa. PaccTosHue Mexay cTos-
kamu npuH1MaeTcs B npegenax 20-40 m. [NepdopripoBaHHbIe Tpybbl nomMeLLa-
0T C O[IHOW CTOPOHbI KOpUAOPa a3poTeHKa BLOMb ero AnvHbI Ansa obecneyeHns
UMpKYNSumMM NoToka B nonepeyHom ceveHnn. OTBEpPCTUA B HUX AnamMeTpoMm 2-
2,5 MM pacnonaratoT Ha paccTosiHin 10-15 cm gpyr ot gpyra. PunsTpocHble
NNacTWHbI pacrnonaratT B OAVH-TPY psifa TakXke C 0QHOM CTOPOHLI KOpPAopa
a3p0OTEHKOB BAOMb €r0 ANWHBI.

5.3. CoopyxeHus Ang npeagBapuTesibHO asapauun
1 6uokoarynaumn

I'IpeaapaTopbl n 6I/IOK08FyJ'IF|TOpr NMPUMEHAKT B TeX Ccny4adXx, Korga B CTO4-
HOW XUOKOCTU Tpeﬁ\/eTCH YMEHbLUUTb CoAepXaHne B3BELUEHHbIX BELLECTB Ha
60]'IbLIJ\jI'O BEJINYUHY, 4eM 3TO cnocobHbl caenaTtb NepBYYHbIE OTCTONHUKMU. I'Ipe-
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A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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a3paTopbl yCTpanBaloT Nepeq NepBUYHbIMY OTCTONHVKaMU B BUAE OTAENbHbIX
NN NPUCTPOEHHbIX, nmbo BCTPOEHHbIX COOPYXEHNN, a 6I/IOK08FyJ'IF|TOpr coBMe-
LLIaKOT B OTCTOVHUKAMM.

MNpenBapuTensHan aspauus, NpoBoAVMas B MOABOASALLMX KaHanax unm npeasa-
paTopax, 3aKno4aeTcs B NPOAYBKE CTOYHOW XMOKOCTU BO3LYXOM B TeYeHUe
10-20 MuH ¢ fobaBkom akTUBHOro una unn 6e3 Hee. 3 HEKTUBHOCTL 3akep-
XaHWA B3BELLEHHbIX BELLECTB B NEPBUYHBLIX OTCTOMHMKAX C npeaapaTopamu
pocturaet 50-60%, a BIK,,, cHuxaetca Ha 15%. Konu4ecTso nogasaemoro
B Npea3paTopbl Bo3ayxa coctasnsaeT 0,5 M3 Ha 1 M3 CTOYHOM XMOKOCTW.

Buviokoarynsauums, npoBogumas B Guokoarynatopax (puc. 5.4), 3akntoyaeTcs B
cnegytoulem. CTouHasn XUAKOCTb Mo LeHTpansHom Tpy6e 1 nogaeTcs B kamepy
6riokoarynsaumm 4. B kamepy no6aBnsieTcs akTUBHbIA U Unn Gronormyeckas
nnexHka. Bosgyx BBoOMTCA B KAMepy € NOMOLLIbH (OUINBTPOCHBIX MNacTuH 2.
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11 — BbINyckHas kamepa.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA.
YuebHuk ans By30B

1 — MeTannu4eckuin HanpasnAoLWWN ULMNNHAP:
2 — c6opHbIn Xenob; 3 — nnococ;

4 - nopsopALLmMi Tpybonposog; 5 —nok-nas;

6 — Tpy6onposoA BO3BPATHOMO aKTUBHOMO UNa;
7 — Tpy6onpoBoA 0NOPOXHEHWS; 8 — oaTumKm
ypoBHs 1na; 9 — Tpyba ans anekTpokabens;

10 — oTBOASALLMI TPY6ONPOBOL,;

PucyHok 5.5.
BropuiHbIn
papuanbHbIn
OTCTOWHWNK

13 cbopHoro
xenesobeToHa
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Coopy»xeHus 61Monornieckon 04NCTKN CTOYHBIX BOA,

BopoBo3gyLuHaa cMech OBUXETCA B KaMepe BBEPX M N0 kapMaHaMm 3 crnycka-
eTCA BHW3, HAaNpPaBnssach B 30Hy 0TCTanBaHus. B 30He oTcTanBaHus XNOKOCTb
NPOX0AMT Yepes B3BELLEHHbIN CIOW, OCBETNAETCH U 0TBOOMTCS MO KOMbLEBOMY
noTky. KonnyecTBo nogasaemoro Bo3ayxa coctasnsaeT 0,5 m® Ha 1 M3 cTo4Hom
xupkocTtu. MNepen nogayen B 6BokoarynaTop akTMBHLIM UN UK 6uonoruyec-
Ky NneHky HeobxoamMmo pereHeprpoBaTh B TedeHne 24 4. CKopocTb aBuxe-
HVA BOObl B 30HE O0TCTavBaHusA Buokoarynatopa goskHa 6bitb He 6onee O,8-
0,85 mm/c.

5.4. BropuuHblie OTCTOMHNKU 1 WIOYMJIOTHUTENU

Cro4Has XnaKoCTb, NpoLLeaLlas a3poTeHKN, COREPXXUT aKTUBHbLIN W, a Npo-
wepLan 6nodmnsTpsbl, — 6Monornyeckyo NnexHky. [na 3agepxxaHns akTUBHOMO
una nnmn 61onNornyYecKon NAeHKN NPUMEHSIKOT BTOPUYHbIE OTCTOMHWUKM, pacno-
naraemble Nocne a3poTeHKoB 1 B1ohunsTpoB. BTopryHbie OTCTOMHWKM B 3a-
BMCVMMOCTM OT HanpaBneHWsi NOToKa BbIBatT ropU30HTanNbHbIE, BEPTUKamNbHbIE
1 papuanbHble. MakcyMarnbHyt0 CKOpPOCTb MPOTEKaHUS XMOKOCTU ANA ropu-
30HTanbHbIX Y pagmuarnbHbIX OTCTOMHMKOB NPUHMMAtOT paBHoM 5 MM/c, a ans
BepTMKasnbHbIx — 0,5 MM/ c.

Bpems npebbiBaHUst CTOHHOM XMAOKOCTU B OTCTOMHMKAX NOCIe a3poTeHKOoB, pa-
HoTaloLLMX HA MNOMHYH0 O4YMCTKY, COCTaBASET 2 4, Nocne KanenbHbix 6uodmnb-
TPOB 1 @3pOTEHKOB, paboTatoLLmMx Ha HenosHyo o4ncTky, — 0,75 4 1 nocne BbI-
COKoHarpyxaemblx 6rnodmnerpos — 1,5 4.

AKTVBHBI W11, OCEBLUWIA B OCTOMHMKAX, CHOBA NEpPEKaYvnBaETCs B @3pOTEHKM.
Pacxop umpkynupytoLLiero akTreHoro una coctaenseT 30-70% pacxopga cTou-
HOW XMOKOCTW, MOCTYNatLLEeN Ha a3poTeHKU. BnaxHOCTb akTMBHOMO 1na, Bbl-
rpy>Xaemoro 13 BTOpPUYHbIX OTCTOMHMKOB, paBHsieTca 99,2-99,5%.

KOHCprKLl,VII/I BEPTUKANbHbBIX BTOPUYHBIX OTCTOMHUKOB aHanornYHbl KOHC-
TPYKUMAM BEPTUKaNbHbIX NMEPBUYHbIX OTCTOWMHMKOB. O6bI4HO BepTUKalibHble
BTOPWYHbIE OTCTOVMHWKW NMPUMEHSAOT Ha CTaHUMAX Manow U cpegHen nNpous-
BOAWTENLHOCTW, 8 ANns CTaHumn 6onbLIon npon3BoanNTEsIbHOCTU NMPOEKTUPYHOT
papnanbHble OTCTONHVKN.

M36bITOYHBIN aKTUBHbBIV UIT U3 BTOPUYHbLIX OTCTOMHWUKOB HanpaBnAeTcst Ha Uo-
YNAOTHATENM, KOTOPbIE CNYXaT A9 YMEHBLLUEHWS Er0 BNaXHOCTW Nepeq nopa-
Yyer B MeTaHTeHkM ¢ 99,2-99,5 no 95-98%. Npn aTom 06beM Mna yMeHbLLA-
etca B 4-10 pas. VinoynnotHuTenn GbiBakoT BepTUKanbHbIe U paguarnbHble. Vx
KOHCTPYKLMW aHanornyHbl KOHCTPYKUMSAM OTCTOMHUKOB. [poaomKUTENbHOCTb
npebbiBaHNA Una B yNNOTHATENSAX paguansHoro Tina 5-14 4, B ynnoTHATENsAX
BepTvKansHot Tina 10-16 4. VinoynnoTHUTENW pagransHoro Tuna yeTpanea-
0T C Mnococamu unu nnockpe6amu. YrnoTHEHHbIM U BbINYCKaKT Nog rygpo-
cTatuyeckum Hanopom 0,5-1 M 4yepes BoooCnMBbl.

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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COOPY>XXEHNA nasa 6.
DUN3VIKO-XVIMINHECK OV
O4YCTKI CTOYHHBIX BOL

6.1. Ounctka cTouHbIX Boa chnotauvein

METD,EI,I::I O4YMNCTKM CTO4YHbIX BOA, B OCHOBE KOTOPbIX JieXXaT Npouecchl, OnncbiBa-
eMble 3aKOHamMmun qJVIBVI‘-leCKOVI XMWW, Ha3bIBAOTCA CpMSMKD‘XVIMVI'-IECKI/IMI/I.

B npakTuke 04McTKM CTO4HBIX BOA, 4acTo BCTPEYaoTCA CUTyaLmm, koraa 6rnono-
FMYECKME OHYMCTHBIE COOPYXXEHNA He MoryT obecne4nTs adhchekTBHYO paboTy,
Hanpumep, BCNeacTBMe ANUTEeNbHbIX NepepbiBOB 0 NOCTYMN/IEHNUM CTO4HbIX BOf,
HecTabunbHOCTW 3HEeProcHabXeHus, U TakXe NPUCYTCTBUS B CTOHHbLIX BOZax
COEAMHEHNI, TOKCUYHBIX Ans BroLeHo30B, 1 paga apyrmx. OcobeHHoCTL coopy-
XEHWIN (PUBNKO-XUMNHYECKOW 0YMNCTKM CTO4HBIX BOA — BbICTPOTa BBOAA B PEXMM
3KCnyataumm, YTo BaXKHO Mpu peLleHun 3afa4 Xu3HeobecrneveHus, B TOM
4ncne B YyCNoBUsX YpesBblHanHbIX CUTYaLIUNA.

B cxemax cTaHuMM 04MCTKM CTOYHBIX BOA HACeNeHHbIX MECT Ha pa3HbIX aTanax
06paboTky BOAbI MOMYT MPUMEHATLCA Takve MeTofbl, Kak hnoTauus, koarynu-
posaHue 1 copbums. LienecoobpasHocTb BKMIOHYEHNSA X B COCTaB O4YNCTHbIX CO-
OpY>XeHuin fonxHa bbiTb 060CHOBaHA TEXHMKO-3KOHOMUYECKUMUY pacHeTaMu.

®rioTaynss — 0OOVH U3 BMAOB afcopbLUMOHHO-MY3bIPbKOBOMO pa3fe-neHus, 0c-
HOBaHHbIN Ha DOPMMPOBAHMX BCMIbIBAOLLMX arfioMepaToB 3arpsiSHEHUN C
LOMCNeprypoBaHHon ra3osov ha3on (hnoToKoMMIeKcoB) 1 NOCNEayoLLMM KX
OTAENEHNEM B BUAE KOHLIEHTPYPOBAHHOMO NEHHOr0 NpoaykTa (donoTtownama).

B cooTtBetcTBUM € Knaccudpmkaumen 3arpAa3HeHnin ropofacKMX CTOYHbIX BOA,
chnoTauma N03BONAET OCYLLECTBAATL N3BMeYeHne rpybbix MPecHbIX NPUMECEN,
XapakTepu3ayeMbIix NoKasaTeNleM «B3BELLEHEHHbIE BELLIECTBaY, Hann4nMem nna-
BalOLLKX BeLLecTB (HedpTenpopyKThl, Xmpbl 1 NogobHble Bellectsa) n MNAB.

B cooTtBetcTBUM € Knaccudpmkaumen 3arpa3HeHnn ropofackMX CTOYHbIX BOA,
hnoTauma No3BONSAET OCYLLECTBAATL M3BMeYeHne rpyboamcnepcHbIx npume-
CEeNn, XxapaKTepn3yeMblx MoKasaTefieM (B3BELLEHHblE BELLECTBay, HanmyMem
nnasatoLLmX BeLLecTB (HedhTenpoayKThl, XxmMpo nogobHele Bewlectsa) n MNAB.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA. 105
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Cxema

chnoTaumMoHHoro
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B TexHONOrM4eckmx NpoLeccax 04YUCTHBLIX COOPYXXEHWUI HACENEHHbIX MECT Ha-
nbonbluee NpYMEHEHVE VMEET (hroTaums C KOMMPECCUOHHBIM MOMyYEHUEM
OMCreprupoBaHHON ra3oBoi (hasbl. [a3oBaa hasa, nonyvaemas 3TUM Cro-
co6om, obnapaeT GonbLUON yAenbHOWM NMOBEPXHOCTH) U aAre3voHHOM aKTUB-
HocTbl. PnoTokomMnekcsl, chopMMpoBaBLUMECH Ha ee OcHoBe, obnapatoT
BbICOKOW CKOPOCTLH BCMIbIBaHWS, gocTuratolein 20 MM/ c. 3To CyLLECTBEHHO
YMEHbLLUAET NEPVOL OTAENEHVS 3arpsa3HEHUIA MO CPaBHEHUHO C OTCTaMBaHUEM.

CDyHKLl,VIOHaJ'IbHO q)ﬂOTaLlI/IOHHbIe COOpPYXeHnda MOryTt OCyLecTB/iIATbL 3aaaqn
npenBapuUTenbHOro OCBETIIEHNA NOCTYNAOLWMX CTOYHbIX BOA, AOOYUNCTKN CTOY
HbIX BOf N0 B3BeLLeHHbIM BeLliecTBam 1 [AB, a Takxe (*)yHKLI,I/WI mnootgeneHnd
Ha pa3HbIX CTagnAax O6p860TKI/I 0CafKoB.

®droTaumMoHHOE COOPYXEHWE COCTOUT 13 KaMepbl hioTaumm 1 BCrno-mMoraTerb-
Horo obopypoBaHus (puc. 6.1). Mo cdopme kamepbl hnoTtaumm GbIBalOT Nps-
MOYrosibHbIE UK KpYrble B nnaHe rnybuHon He 6onee 3 m. BHyTpu kamepsb!
pa3MeLLieHbl YCTPOMCTBa pacnpeneneHnst NocTynatoLLen Ha 04MCTKY BOAbl U
BOOOBO3AYLLUHOM CMEeCcK, HanpaBnsaioLLMe Neperopoaky, YyCTPoMCTBa Ana nog-
Lep>XaHuns MOCTOSIHCTBA NOMOXEHWSA YPOBHSA BOAbI B COOPYXeHuK, cbopa v yaa-
neHuns ocagkoB u conoTolunama. B coctaB BcnomoraTensHoro o6opynosaHus
BXOAWT YCTaHOBKA AJ1A HAaCbILLEHWA BOAbl BO3OYXOM Mpu M3BbITOYHOM [aBre-
Hu1m 0,3-0,6 MlMa.

1 — UMPKYNALMOHHBIN HACcoC; 2 — KOMMPeccop; 3 — HanopHbIn 6ak; 4 — kamepa tnoTauum;

5 — ckpebKoBbI MexaHn3M; B — c6opHWK chnoToLunama; 7 — cucTema pacnpeneneHuns Boabl

1 BOAOBO3[YLLHON CMECH.

YacTb NMoToKa O4YULLIEHHOM BOAb! MO AABIIEHVMEM MOAAETCA B HAMOPHLIN Hak
(caTtypaTtop). Tyga >xe kKoMnpeccopom nogdatoT Bo3ayx. BoamoxxHa Takxxe noga-
Ya BO3[yxa Yepe3 BOAOBO3AYLUHBIA 3)XEKTOP, YCTAHOBIEHHbIN Ha GanacHom
nuHUK Hacoca. KonnyecTBo NogaBaemMoro Bo3ayxa 3aBUCUT OT Ha4arbHOM KOH-
LEHTPALMM 3arpsa3HSAIOLLIMX BELLEECTB U MoxXeT nameHsaTses oT 40 go 15 ome Ha

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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1 KF n3BNEKaeMbIX BELLECTB MPY UX Ha4anbHOM KOHLEHTPaLuM COOTBETCTBEH-
Ho o1 0,2 po | r/n. HachklweHHaa Bo3gyxoM BoAa M3 caTypaTopa NocTynaeT Bo
dhnoTaumoHHY0 KaMepy, rae NPOMCX0AnT Pe3koe CHUXEHWE AasnerHus. Boige-
NALWMEcs Ny3bIipbKi Bo3dyxa 06pasyoT ¢ 3arpsa3HeHAMN hrioTOKOMIMIEKCHI,
KOTOpble BCMMbIBAKOT Ha OTKPbITYHO MOBEPXHOCTb dhnoTaTopa. BenneiBatowasn
Macca HernpepbiBHO YOANAETCA MexaHn3Mamu unu crpebaHna neHbl B NeHo-
CHOPHKIK.

MprMeHeHWe hnoTauuy Nnocrne CoopyXXeHW NoNHOM GMONOrMHYECKON QUMCTKI
FOPOACKMX CTOYHbIX BOA MO3BONSAET CYLLECTBEHHO YNyYllUTb MHOIME NoKasa-
Tenu kavecTsa Bofbl. B Tabnmue 6.1 npuBeneHbl AaHHbIe Mo ganoTauun 61ono-
FMYECKM OYULLIEHHBIX CTOYHbIX BO/.

Kpowme Toro, 66110 oTMeYeHo yaaneHue coefuHeHuin azota Ha 15-20%, noHoB
enesa Ha 23-26%, noHoB xpoma Ha 11-18%, achmpon3Bnekaemblx BELLEECTB
Ha 25-28%.

Cro4Hble Bofpl CpeaHun Tabnuua 6.1.

Peaynbtathl
chnoTaumoHHon

B3aBeLueHHble BeLLecTsa, Mr/ 8-25 4-12 50 06paboTku
ropoackux

BrK,, mr0,/n 10-25 45-11 55 CTOYHbIX BOF, NOCHe

. a COOPYXEHUI1 NOAHON
XK, 0,/n 40-110 24-39 45 Bronoryeckom

MAB, Mr/n 1,5-6,5 0,5-4.2 67 04MCTKN

[NokasaTenb 3hheKTOUNCTKMI,
MOCTYMatoLLME | OHMLLEHHbIE %

Cpenu apyrx COOpPYXXeHWU rpaBmTaLmMOHHOI0 OTAENEHNA 3arpsai3HeHUI conoTa-
TOpbI OTNMYakoTCs Bonbluen 3htheKTUBHOCTLI0, MEHBLLMMK pa3Mepamu, Tex-
HOMOMMYECKOoM MMBKOCTHLIO 1 YyNPaBnseMocTbH. HegoctaTkamu ABRSOTCA 3aBU-
CUMOCTb OT 3neKTpocHabxeHus 1 BonbLUee NOTPeBEHNE ANEKTPO3HEPT N,

6.2. Ounctka cToYHbIX BOA KoarynupoBaHUuem

CrouHble Bogbl HaceneHHbIX MecT cogepxaT 50-60% 3arpsisHeHuin, oTHocA-
LLMXCS M0 hU3UKO-XMMUYECKMM CBONCTBaM K KonnovgHsiM. KonnovpgHsle anc-
MepCHbIE YacTULbl HE OCaXAalTCA U He 3afepXMBatoTCA 06bIMHLIMU hnSb-
Tpamu. VIx paamep ycnosHo Haxogutcs B HTepBane 1-100 Hm. OHn 06pasyroT
YCTONYMBLIE CUCTEMbI, MO BHELLHUM MPU3HAKaM CXOAHbIE C UCTUHHBLIMU pac-
TBOpamMu. [ns nosbILLeHUst 3IHEKTUBHOCTIN OUYMCTKM CTOYHBIX BOA OT KOnong-
HbIX 3arpA3HEHN UCMONb3YHOT peareHTbl, Ha3biBaeMble KoarynsHTamu. MuHe-
pasbHble KoarynsaHTbl — 3TO rTMAPOAVN3NPYIOLLMECS COMW METANSIOB.

B ka4ecTse koarynaHToB 4acTo MCNonb3ykoT cynbat antomuHna A1,(S0,), «
18H,0, antomuHaT HaTpusa NaAlQ, rugpokcoxnopua antomunmna A1,(0H).C,,
pexe — TeTpaokcocynbaThl anoMUHNUA — Kanus 1 anloMUHAS — aMMoHKS. LLIn-
pOKOe pacnpocTpaHeHue nonyymn cynbdat anomuHns. MNpu koarynmposaHumn

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA. 107
YuebHuk ans By30B
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CyJ'IbeaT antoMnHNA B3anMo- , OENCTBYET C FMﬂ,pOKapﬁOHaTaMM, nvernwmmnca
B BOAe, Unu cneuvansHo gobaBnaemMbiMU LLENOYHBIMIN peareHtTamMm, 06p83y9|
MaiopacTBOpUMbIE OCHOBaHUA. B nocnegHee BpemMaA yCnewHo MNpUMEeHAT
rngpokcoxnopug antoMunHmnA, gnda KoToporo Tpeﬁ\/eTCH MEHbLUWA LLenoYHon
3anac Bobl.

Kenesocofepxaluve KoarynaHTbl — 3T0 Npex[e BCero cynbaTkl AByX- U
TpexsaneHTHoro xenesa Fe,(SO,), « 2H,0, Fe(S0), + 3H,0n FeSO, - 7H,0,
a Takxe xnopHoe xeneso FeC1,. MNMockonkky xeneso obnagaeT nepexofHom
BANEHTHOGTLIO, NEPEeHMCIEHHbIE PeareHThl MOryT MPUMEHATLCS HE TOMLKO And
KOarynmpoBaHus, Ho 1 nA NPOBefeHNs peakLuit OKUCNEHNA-BOCCTaHOBNEHS
C nocneayloLLe’ ceaMMeHTaLmen.

Onsa nHTEHCUdKaumMm NpoLeccoB OTAENEHUS CKOarynMpoBaHHbIX 3arpa3He-
HU NMPUMEHSIIOT peareHThbl, HasbiBaemble nokynaHTaMu. PnokynaHTel MoryT
BbITb KaK HEOpraHW4ecKMM, Tak U opraHMyYeckumu Bellectsamu. B nocnep-
Hee BpeMs 41 O4UCTKM CTOYHbIX BOA LUMPOKO NMPUMEHSAKOTCS BbICOKOMOMEKY-
nsapHble coeguHeHns (BMC). Monekyna BMC B Boge MoXeT BbITb 3neKTpoHen-
TpanbHa unu HecTtu 3apsag. B nocnenHem cnyyae BellecTso 6yaeT HasbIBaTLCA
NonManekTponuMToMm. /IHorga nonvManekTponuTbl NOIHOCTLIO BbIMOSHAT (YHK-
LM KoarynsHTa v anokynaHTa.

TexHonorn4eckum KoMnnekc ans KoarynmpoBaHUA CTOYHbIX BOL BKIMHO4YAET 0C-
HOBHbIE COOpPY>XEeHNA Ona CMeLLBaHNA O6p868TblBaeMOI7I BOObl C pacTBopam
KoarynaHta, CbOpMVIpOBaHI/IH KPYMNHbIX (*)J'IOKyJ'I ocefaloLLyX coeguHeHun, oc-
BETNEHNA BOObI, @ TaKXXe BCNnoMoraTesibHble COOPYXEHUA N 060pyuosaH|/|e and
XpaHeHudA, NpuroTosneHna n 003npoBaHNA peareHToB.

[ns achchekTMBHOMO NpoBEAeHUs Koarynauum Heobxoarmo o6ecneynTb Hanbo-
nee GnaronpuATHbIE YCINIOBUA AN NPOTEKAHNA peakUyi MMAPonn3a KoarynsH-
TOB, B3aVIMOLENCTBUA C 3arpA3HeHAMN 1 DOPMUPOBAHMS NMPOYHbIX XIOMNLEB
ocapka. [1o3TomMy CMeLLIEHME KOarynsHTa ¢ BOAOWM OOMKHO MPOVCXOAWTb Tak,
4yT06bI Cpa3y 06pa30BbLIBaNoCh GOMbLLUOE KONMYECTBO MENKUX arperaTos, Ko-
TOpble BNOCNEACTBUN CTAHYT LIEHTPaMK KpUCTannMaaumm mManopacTBoOpUMbIX
CoeaVHEHWI.

KoarynaHTbl cMeLumBatoT ¢ 06pabaTbiBaeMon CTOYHOM BOLOW B CMECUTENSIX.
Mo KOHCTPYKTUBHBLIM OCOGEHHOCTAM CMEcUTENV GbIBAlOT MeperopopyaTbie,
OblpyaTbie, WanboBble U BepTMKanbHble. [pouecc dopMUpoBaHUs dhriokys
OCYLLIECTBMSIOT B KaMmepax Xnonbeobpa3oBanuns. [10 BULy ABUXEHWS MOTOKA
Kamepbl x1onbeo6pasoBaHna MoryT GbiTb BOLOBOPOTHLIE, MEPEropogyaThIe,
BVXPEBBIE, 8 TAKXE C MEXAHUYECKMM NEPEMELLNBAHNEM.

OTpeneHne cchopMMpOBaBLLENCS OMCTNEPCHON CUCTEMbI MMAPOIN30BAHHOIO
KoarynsHTa 1 3arpsis3HeHni NPoOVCXOQWT, Kak NpaBurio, B OTCTOMHNKAX BEPTU-
KarnbHOro, ropU30HTanNbLHOro UK paguansHoro Tuna. BoamoxHo npumeHeHne
LIS 3TUX Lienen onoTaTopoB U OCBETIUTENEN.

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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B TexHonorvm KoarynmpoBaHusa ropofACcKUX CTOYHbIX BOL UCMOSb3YHT pa3Hble
cxembl, obecrneyvBaoLLe HAUIYYLLME PE3ynbTaTbl OYUCTKU B KOHKPETHBIX
yCroBusx. [MaBHbIE OTIMYMA 3TUX CXEM 3aKIHOYAKTCA B BbIGOpE TOUEK BBOAA
peareHToB B TEXHOINOMMYECKOM LIENOYKE COOPYXEHUI U PEXMMOB UX NMopaYu.
[ns o4McTKM ropofckux CTOYHbIX Bof Havbonee LienecoobpasHom ABnseTcs
LBYXCTyreH4YaTas CxemMa OTCTavBaHus CTOYHbIX Boa. Ha | cTyneHun ocyiuect-
BISIETCA OTCTarBaHWE B NEPBUYHOM OTCTOMHVKE Be3 KoarynsaHTa, Ha Il cTyneHm
— 06paboTka CTOYHbIX BOA KOarynsHTaMu 1 qunoKynsaHTamMy ¢ NocnenyoLLmm
OCBETNEHVEM B OTCTOMHUKE Unu conoTaTope. Ha pucyHke 6.2 paH npumep Tex-
HOMOrMYECKOr0 KOMMIEKCa KoarynMpoBaHUsi CTOYHbIX BOf, BbIMNOMHEHHOMO B
BMAE MOHOGNOKa COOPYXEHWIA.

VcTnHHO PacCTBOpPEHHbIE N KOnnoungHble opraHn4eckmne 3arpAasHeHna ropoac-
KX CTO4YHbIX BOL XapakTepuaytTcH MHOFOOGpaSMBM KOMMOHEHTOB.

PucyHok 6.2.
KombrHmpoBaHHoE
CoopyxXeHue
hU3MKo-XuMm4ecKon
OYNCTKU CTOYHbIX
BOA

1 — NOABOAALLMI KaHaN CTOYHbIX BOA; 2 — MEXaHUYECKUI CMecuTeNb; 3 — Kamepa

xnonbeobpasoBaHus; 4 — conoTaTop; 5 — OTBOAALLMI KaHan 04ULLIEHHOM BOAbl; B — cuctema
NpVroToBNEHUS BOLOBO3AYLLHON CMecn

V13y4eHne cocTaBa pacTBOPEHHbIX OPraHNYecKX 3arpsA3HEHW NoKasano, vTo
62-66% coednHeHW OTHOCATCS K rpynne opraHu4eckmnx kucnot, 8,2-9,6%
NPOABNAIOT CBOMCTBa 0cHOBaHWN, a 28,4-34,0% HenTtpanbHbl. C y4eTom ag-
copbuuy 3arpsA3HEHN Ha TMAOPOKCKAax Koarynposanvem yaansetca 30-40%
06LLe Macchl OpraHMYecknx BELLECTB, HaxoOaLLMXcs B pacTBope. Hanborb-
was 3¢phekTMBHOCTbL OYMCTKN BOLbI AOCTUIAETCSA MO OPraHMYeckMM OCHOBa-
Huam (go 70%), HaumeHbLLas — No opraHnYeckim kncnotam (go 20%).

CoepvHeHus dpocchopa, HaxopsaLLMecs B paCTBOPEHHOM COCTOAAHWM, B MPOLIEC-
ce KoarynmpoBaHua 06pa3sytoT ManopacTBopuMble hocthaTel antoMUHNUSA, Xe-
nesa unu Kanbums 1 BeinagatoT B 0cafoK. CnoXHbIe 1 HepacTBOpYMbIE hopMbl
thocchopa ypanatoTea nytem copbummn Ha XNonbsxX MMAPOKCUA0B.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA. 109
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YaoaneHve TaXenblx MeTannos NnponcxoguT B pesynbraTte COpﬁLl,I/II/I n ocax-
AEHNA UX TMAPOKCKMA0B, NMONHOTa KOTOPOro 3aBUCUT OT pH CTO4YHOW BOAbI U
CBOMVCTB caMuUX MEeTasnsoB.

Takum OﬁpaSOM, B MNpouecce KoarynmpoBaHuUAa 1 nocnenyoLllero otaeneHnsa
0CapKoB N* CTO4YHbIX BOA MoryT ObITb AOCTATOYHO MOSHO yoaneHbl He TONbKO
B3BELLUEHHbIE BELLIECTBA, HO 11 OpraHn4eckue KonnongHble 3arpAa3HeHns, HeKo-

A.A. AynanbepreHos, 0.3. 3ybaupos, C.b. Apgaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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MoT10 6.1.
OuncTHbIE
CoopyXeHusa
CTO4HbIX BOA
r. Bapuassbl
(MonbLua)
TOpbIE PACTBOPEHHbIE 3arpA3HEHVA, B TOM Yn1Ce 06nafatoLLme NoBepXHOCTHO-
aKTVBHbLIMW CBONCTBaMM, COEAVHEHNA (hocdiopa, COnMu TAXENbIX METAMNOB 1
T.A. OuncTHbIE COOpYXXeHUst CTOYHbIX BOA, I. BapLuass! (Monblwa) Ha ¢hoto 6.7.
MpyMeHeHve cnoTaumMn Ons OTOENEeHWA CKOarynMpoBaHHbIX 3arpss3HeHuin
Hapsgy C yBENUYeHWeM CKOPOCTM U3BMeYeHWs 3arpsisHeHW noBbILaeT ad-
(heKTMBHOCTL O4YMCTKM BOAbl MO B3BeLLeHHbIM BellecTtsam, [AB, XK. B
Tabmmye 6.2 npvBedeHbl pe3ynbTaTbl KOArynMpoBaHUS FMOPOLACKMX CTOYHbIX
BOA, MPOLLUeALLnX NomnHy B1onorm4eckyro 04MCTKY, C nocneayolen dnorta-
umen. B kavecTBe koarynaHTa UCNob30BaHO XNOPHOE Xeneso B KONMYecTBe
0,5-1,0 mr-akB/ n. NpogonknTensHocTs 06paboTk BoAbl B KOMMPECCMOHHOM
thnotatope — 20 MuH.
CTo4Hble Bogb! CpepHui
[NokasaTenb 3hheKTOUNCTKMI,
MocTynaoLme | o4uLLEHHbIEe %
Ta6bnuua 6.2.
B3BeLLeHHbIe BELLIECTBa, Mr/ N 18-40 6-10 71 PeaynsTarsl
BrK,, mrO,/n 20-35 4,5-11 73 AOOHMCTKN
CTO4HbIX BOA
XFIK, Mr 02/11 90-170 35-70 60 KoarynmpoBaHUeM
MAB, Mr/n 4-20 1,3-6 70 € NOCNEAYIOLIEN
chnoTaumen
KoarynuposaHue ¢ nocnegytoLym oTCTanBaHeM NpakTuieckm HeadhdhekTne-
HO B OTHOLLIEHWW yAaneHns aMMoHUNHOro a3oTa. K gpyrum HegoctaTtkam MeTo-
[a 0THOCATCA HEOH6XOANMOCTb NPUMEHEHNS peareHToB U yBENnYeHne 06LemMoB
oTAensgemMblx 0cagKoB.
VnyHLueHme KadecTsa NpMpoaHbIX BOA M 04NCTKE CTOYHbIX BOA. /I ’l 1
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6.4. Aacop6uMoHHan 04YNCTKA CTO4HbIX BOA

Copbuusi — 3T0 paBHOBECHbIV AUHAMUYECKMIA MPOLECC NOMNOLLEHNS BELLECT-
Ba 13 OKPY>XatoLLiern cpefbl TBEPALIM BELLECTBOM, XMAKOCTLIO v rasom. [Nor-
noLLatoLLiee BELLECTBO Ha3blBaeTcA copbeHToM, a nornoLlaemMoe — copbartom.
Copbuma BeLlecTB NOBEPXHOCTHLIM COeM TBEPLOro copbeHTa Ha3blBaeTcs
ancopbupnen.

CopbumoHHble MeTofdbl OTHOCATCA K Havbonee adhdekTUBHLIM Ana rnybokon
OYMCTKM CTOYHbIX BOL, OT PaCcTBOPEHHbLIX OpraHnyeckux Bellects. CopbumoH-
Hasi 04YMCTKa MOXET NPUMEHSATLCH CAMOCTOATENbHO UM COBMECTHO C APYrMU
MeTofaMu NpeaBapuTENbHOM 1 rMyBOoKOM 0YUCTKM CTOYHbIX BO,

B kayectBe copbeHTOB Ha FOPOACKMX OYUCTHbIX COOPYXEHUAX MPUMEHSIOT
NpUPoAHbIE MaTepuvarnbl, OTXOAbl HEKOTOPbLIX MPOM3BOACTB M aKTUBHbIE YN,
[NprpopgHble NopucTbie MaTepuankl, Takme, Kak Topdd, aKTUBHbIE TMNHBLI 1 NPO-
W3BO[CTBEHHbIE OTXOMbl — 30Ma, KOKCOBasA MenoYb, CUNMKarenu, antoMorenn u
Op., 06rnafgaoT Manov copbUMOHHON eMKOCTBIO U BbICOKUM COMPOTUBIIEHVEM
thunbTpaumm. CopbLmMoHHas EMKOCTb — 3TO MAcCa NMornoLLEHHbIX 3arpsi3HEHU,
npuxopsLLascsa Ha eauHULYy o6bema munm maccel cop6eHTa (Kr/ m3, Kr/Kr).

CopbeHTbl, MCnonb3yemMble s 04UCTKM CTOYHbIX BOf, MOMyT BbiTb HEpereHe-
pvpyemMbIMM 1 pereHepvpyembiMu. B nocnegHem cnyyae oHV nopBeprakTcs
BOCCTaHOBIIEHWIO C UCMOMb30BaHNEM PEreHepaTBHOM TEXHONOrKW, KOrAa 13-
BMeYeHHble BELLEeCTBa YTUNU3MPYHTCS, U AECTPYKTMBHOW, MNPV KOTOPOW 13-
BMeYeHHble BELLIECTBA YHNYTOXAOTCA.

[na pereHepaumn akTUBHbIX Yrien UCMonb3yT TEPMUYECKME, XUMUYECKNE
nnn Buonornyveckne MeTofdpl. JleTyume opraHvyeckre BeLLecTBa YAanalT
BblcOKOTEMMNEpaTypHo gecopbumven Bosgyxom (120-140°C), napom (200-
300°C) nnun geimoBbiMn razamum (300-500°C). MNpu xummnyeckon pereHepa-
L OpraHnyeckmne CoeaMHeHNs yaansoT NPOMbIBKOM pacTBOPaMm KUCOT UMK
wienoyen. bruonornyeckan pereHepauusi COCTOUT B BMOXMMNYECKOM OKMCHE-
HWUA opraHunyeckmx Bewlects B TedeHre 10-20 4. B 3aBucMmMoCTr OT HasHa-
YeHUs copbLMOHHOM O4MNCTKN NMPUMEHSAOTCS PasnnyHble MeTOOb! peEreHepaumm
COpBEHTa UNN Ero YHUYTOXEHUS.

AhchekTMBHBLIMM copbeHTaMU, UCMONb3YEMbIMU B TEXHONOM M O4YUCTKU MOPOA-
CKMX CTOYHbIX BO[, ABMAAKOTCA rPaHyNMPOBaHHbIE aKTUBHBIE YN PasfinyHbIX
Mapok. HambonbLuee pacnpocTpaHeHve aacopbumsa nonyyuna Ha 3akiyun-
TerNbHbIX CTaAMsX 04YMCTKM CTOYHbIX Bof. O6ycnoBneHo 3To TeMm, YTO B COCTaBe
NOCTYNaoLWMX CTOYHbIX BOA MOTYT COAEPXATbCA CTOMKME OpraHMyeckue co-
efiHeHns, c6poc KOTOPbIX CO CTOYHLIMW BOLAMM OrPaHUYEH.

Mpouecc copbuun ocyLLeCTBAAOT NyTeM (hUNbTPOBAHNA CTOYHLIX BOL, Yepes
CNoWi MAOTHO ynoxeHHoro copbeHTa. [Nocne coopyxeHnin 61onorm4eckomn o4mc-
TKU NpUMeHsitoT 6e3HanopHble thnnsTpel. CKOpoCcTe IMETPOBaHUS 3aBUCUT OT

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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KOHLIEHTPaLUMM PacTBOPEHHBIX B CTO4HbIX BOAAX OPraHU4ecKmnx BeLLecTB 1 13-
MeHseTca B npegenax 1-12 m/4 npu kpynHocTy 3epeH copbeHta 0,8-5 mm.
Hawnbonee paunoHansHoe HanpaBneHune nnsTPoBaHWA — CHU3Y BBEPX, TaK Kak
B 3TOM Crny4ae NpPoMCXoauT PaBHOMEPHOE 3aM0ofIHEHVE BCEr0 CeYeHus hnsb-
Tpa 1 OTHOCUTENBLHO NIErkO BbITECHSAKTCS My3bIpbKX BO3AyXa W ra3oBs, nonaga-
toLLMX B crno copbeHTa BMECTE CO CTOYHOM BoAoW. Ecnm BbIHOC B3BELLEHHbIX
BeLLlecTB nocne 6uonornyeckon o4mcTku npesbiwaeT 10 To gna npegoTspa-
LLieHVss 3aunmMBaHus agcopbuMoHHOro mnbTpa Nepeg HUM ycTaHaBAMBaoT
hUNLTP C 3ePHUCTON 3arpy3Kom.

B npouecce aacopbLUMoHHON JO04YUCTKM U3 BOAbI YAANATCA BUO-XMMNYECKM
CTOMKME OpraHn4eckre BELLECTBa, MUKPOKONNYECTBa NOHOB TAXENbIX MeTan-
NoB, PaAMoaKTUBHBIX M30TOMOB, PTYTW, OCTATOYHbI X10P, BMMOHUWHbIA a30T,
H6akTepuaneHble 1 gpyrve 3arpsasHeHns. OpreHTMPOBOYHO MPUHMMAETCS, YTO
1 kr yrnsa cHumaeT okono 0,5 kr 3arpsasHeHui, oueHnsaembix no XK. Peaynb-
TaTbl afcopbLMOHHOM JOO4UCTKM CTOYHBIX BOA NPUBEAEHBI B Tabmmue 6.3.

B npouecce gnutensHomn paboTbl aacopbUMOHHBIX (hUNETPOB Ha MOBEPXHOCTY
3epeH 3arpy3ku obpasyeTcs 6MonneHka, KoTopas HapyLLaeT UX HOpMarbHYH
paboTy, yBenuymBaeT NoTepun Hanopa. BmecTe ¢ Tem HapacTatoLLas 61onneHka
cnocobeTeyeT Gonee rny6okon oumcTke Boabl no BIMK v copepxanuio asoTa.
370 ABNEHVE GbIN0 NONOXEHO B OCHOBY Pa3paboTku COOpYXXeHUs Ans rny6okan
04MCTKM CTOYHbIX Bof — Grocopbepa.

Cto4Hble Bogpl CpegaHun
[NokasaTenb 3hheKTOUNCTKM,
NMOCTYMatoLLME | OYULLIEHHbIE %

BaBeLueHHble BeLecTsa, Mr/n 10 1 90 Ta6nuua 6.3.
PesynbtaThl paboThbl

XK 5, Mr Oy/n 47 9i5 80 aACOPBLIMOHHBIX

) thunbTpoB

XK dnbTtpata, mr0,/n 31 7 77 oCne NoHoM

OBLLMIT OPraHNHEcKNI YrNepPof, Guonorudeckon

MI’}J’.‘I P yriepon 13 2,5 81 04UCTKM FrOPOACKMX

CTO4HbIX BOL

B 6rocopbepax co4eTatoTcs BUOXMMUYECKNE W (PU3MKO-XMMUYECKME NPOLIEC-
Cbl, MPOUCXOAALLME BO B3BELLEHHOM M NAOTHOM COSIX aKTMBHOro yris. Cxema
YCTaHOBKM JaHa Ha pucyHke 6.3.

Pe3sepByap 3anonHeH OABYMSA CNosMW COPGLMOHHOM 3arpy3ku: HUXKHWA Cron
NCEeBO00XMKEHHbBIN, BEPXHWM — NMOTHBIN. HanpaBneHve ABMXeHUS BOObI CHU-
3y BBepx. CKkopocTb ABMXEHWS Bofdbl B HWXHEM crnoe 9 m/4, B BepxHem 3-
5 m/ 4. OkucnutensHas molHocTs Brocopbepa no BIK B 1,6-1,8 paza, a no
XIMNK B 4-6 pas Bbille OKUCMUTENBLHOM MOLLHOCTU aspoTeHka. B 6uocopbepe
aKTVBMPOBaHHI Yromnb He TpebyeT 0TAeNbHOW pereHepaLumn.

Vlcxopsa n3 3apay 04MCTKM CTOYHBIX BOJ HACEMNEHHBLIX MECT COOPYXeHNs huran-
KO-xvMum4eckor 06paboTkm MoryT 6biTb OCHOBOW TEXHONOIMYECKOro npoLecca

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA. 113
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1 — B3BELLIEHHbI CNOW akTUBHOrO Yris; 2 — ApeHaxHas cucTema; 3 — MAOTHbIN Cnon

aKTUBHOr0 yrns; 4 1 5 — Bo#oCNMBbLI 04HULLIEHHOM 1 NPOMBIBHOW Bofbl; 6 — BO34yX0BOS;
7 — apnudT; 8 — kamepa pgerasauum; 9 n 10 — 0TBOA OHUULLIEHHOM 1 MPOMBIBHOM BOAbI;
11 — uMpKyNAUMOHHBIN TPyBonpoBsop; 12 — pacnpeaenuTensHas cucTema nofjayv Bofpl;

13 — nopga4a CTO4HbIX BOA,.

nnn ero 4aCTblo B COYETAHUU C OPYrMMN COOPYXXEHNAMU, HArpmMmep MexaHu-
4ecKom unm 61MoNorM4eckom QUUCTKN.

Hanbonee NMpocTad CxemMa CTaHuunn CbVISVIKO‘XVIMVI“IECKOVI O4YNCTKN CTOYHbIX
BO[ BK/HOYAET KOarynmpoBaHVe 1 OTAENeHE CKoarynmpoBaHHbIX 3arpa3HeHnn
OT BOAbl B npouecce oTtcTansaHnAa nin (*JJ'IOTBLI,VII/I. Takasa cxema MoXeT bbITb
peann3oBaHa B KOPOTKUIA CPOK Ha 6a3e KaK HOBbIX, TaK U CTapbIX COOPYXeHnn
MexaHn4ecKkom o4ncTkn. B nocnegHem Cry4ae OTHOCUTENNbHO HebonbLUNe Ka-
nuTasnbHbIE BNOXEHNda, Heobxoanmble Os PEeKOHCTPYKUUM CTaHUUA MexaHn-
YECKOW 0YMCTKWY, MO3BONAKT 3HAYMTENBHO YIY4LLIUTL Ka4eCTBO OYULLIEHHbIX
CTO4HbIX BOAO.

MpUHUMNManeHas cxema Takow CTaHLMM O4UCTKM CTOYUHbIX BOA NPYBEREHa Ha
pucyHke 6.4.

CywlecTBeHHOE MOBbILEHVE  3(PEKTMBHOCTM  OYUCTHBIX  COOPYXEHUN
o6ecneymBaeTca TakXe MyTEM COYETaHUs peareHTHoM 06paBoTKM CTOYHbIX
BOO C aACcop6UMOHHOM CTYMEHbK OYUCTKU — (UUIBTPOBAHUEM YEpE3 CroW
aKTUBHOro yrns. Tak, mpy HeoBX0OUMOCTW OOCTMXKEHWUSA TNyBOKOM OYMCT-
K/ CTOYHbIX BOR HA OYUCTHBLIX COOPYXEHWUSX C OrPaHWYEHHON TEPPUTOPUEN
MOXET BbITb MPUMEHEH TEXHOMOrMYECKMA NMPOLIECC MO CXEME: KoarynmpoBsa-
HVe — dnoTauns — copbuusa. 3aMeHa OTCTOMHUKOB Ha hnoTaTopbl, UMEH-
LLIME 30HY OCAXOEHWS TAXENbIX NMPUMECEN, B HECKONBbKO pa3 YMEHbLUAET Npo-
LOMKWUTENbHOCTE CTaguW OTHAEeNeHust rpy6oanMcnepcHbIX NPUMECEN CTOYHbIX
BOZ.

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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1,8 — nopava CTo4HbIX BOA 1 0TBEAEHVE 04MLLIEHHOM BOAbI; 2 — peLueTka; 3 — NecKonoBKa; PI/IcyHOK 6.4.
Cxema cTaHummn

C TpexcTyneH4aTom
7 — apcopbumnorHble duneTpel; 9 — nogada koarynaxTta; 10, 13 — nopaya hnokynsaHTa; (hU3UKO-XMMUHECKO

4 — kamepa chnokynaumu; 5 — oTcTonHUK-thnoTaTtop; B — KOHTaKkTHas kamepa;

11 — o30HaTOop; 12 — pe3epByap rpa3HbIX MPOMbIBHbIX BOA; 14 — ynnoTHUTENb 0CapKa; 04MCTKOM CTO4HBIX

BO
15 - couneTp-npecc "

OuncTHbIE COOPYXEHWS, MOCTPOEHHbIE MO 3TOM Cxeme, obecrne4mBaloT 3d-
(*JBKTVIBHOCTb O4YMCTKM CTOYHbIX BOA HacCelleHHOro nyHKTa no nokasaTtenam
XK — 85%, BlNK, ~ 96, easelueHHbim BewecTeam — 90 docatam — 93,
MAB — 95, azoty obwemy — 57%. 3hheKTBHOCTb CHUXEHUST aMMOHUNHO-
ro asoTa CyLUEeCTBEHHO 3aBUCWUT OT maTepuana 3arpy3ku afcopbLMOHHBIX
huneTpoB.

Mpy HeobxogMMOCTW FNyBOKOro M3BNeYeHUss N3 CTOYHbIX BOA CO-EAVHEHUI
a30Ta TEXHONOrMYeCKm1e CXeMbl AOMOMHAOTCA CTYNEHbIO O4YUCTKM, OCHOBaHHOWM
Ha 0AHOM M3 (PU3NKO-XMMUYECKMX NPUEMOB, obnadatoLmx nsbupatensHbiM
pencTenem, NMbo Ha BMoNornm4eckom NPoLECCe HUTPUdMKaLMK — AEHUTPUTIN-
Kauwmw.

CTaHumMm 04UCTKM CTOYHBIX BOA, CKOHCTPYMPOBAaHHbIE N0 Honee CNoXHbIM CXe-
Mam, OTANYaI0TCA BbICOKOM MHTEHCUBHOCTBLIO 1 FNyByHOM yaaneHns 3arpasHe-
HWI N0 BCEM OCHOBHbIM NokasaTtensam. B psge cny4aes aTo N03BonseT UCMNOosb-
30BaTb O4YMLLEHHbIE CTOYHbIE BOAbI B 0BOPOTHBLIX CMCTEMAaX MPOMbILLNEHHbIX
NPeanpUATMAX U CeNbCKOM X03ancTBe. CXeMbl TakUX OYUCTHBIX COOPYXEHUN,
KaK MpaBuno, Co4YeTaoT MeTofdbl MeXaHU4ecKon, In3nKo-XxmMmMm4eckon n 6mo-

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA. 115
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NOrn4eckon 04YNCTKU BOabI. I'IvaeM TexHonorn4eckme nocnenoBaTernbHOCTU U
co4eTaHna nx MmoryTt ObITb pa3nm4HbIMI.

Nockonbky 3NKO-XUMUHECKNE METOMbI O4YUCTKM CTOYHbIX BOL OCHOBaHbI Ha
NpVIBreYeHn AONONHUTENBHOM 3HEPTM U3 BHELLHUX MCTOYHUKOB, 3aTPaThbl Ha
WX OCYLLIECTBIEHME BbILLIE N0 CPABHEHMWIO C METOAaMM, B KOTOPbIX MCMONb3YeT-
cs1 COBCTBEHHANA 3HEPrnst CUCTEMbI (MEXAHNYECKMMM N YacTUYHO Bronormnyec-
Knmm).

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



CoopyxeHust anst 06paboTkm ocapgka

COOPY>XXEHNA Mnasa 7.
1A OBPABOTKIN OCALKA

7.1. CenTukn, ABYXbAPYCHbIE OTCTOMHUKY
1 OCBETNUTEeNn-neperHnBaTenm

CenTtuku npencTaBnAalT cobon NPAMOYroJibHbIE NI KPpYrible B NMiiaHe NpoTo4-
Hble pe3epByapbl, B KOTOPbIX MPOVCXOAMUT OCBETEHME CTOYHOM XWUOKOCTU W
C6pa)KI/IBaHVIe BbiNaBLLIEro ocagkKa.

Bpewmsi npebbiBaHNA CTOYHOM XMAKOCTU B centuke 1-3 cyT, @ BpemMs cOpaxu-
BaHWA BbINaBLLUEro ocagka 6-12 mec.

CenTukn NpUMeHSIOT Ans 06paboTKX TOMBKO MarbIX KOMWYECTB CTOYHOM XUA-
KocTn — He Bonee 25 M3/ cyT.

Mocne cenTuka CToYHanA XMAKOCTb MOXET HanNpaBnsaTLCA Ha NoNA Noa3eMHoM
thunbTpaumMm, Ha NecHaHo-rpaBunHbIE UNLTPLI, B (OUNBTPYHOLLIME TPaHLLEW 1
konogubl. [ByXbApYCHLIE OTCTOMHWUKIA CIY>XaT Ofsi OCBETNEHNSA CTOYHOW XU-
KOCTU 1 cOpaxuBaHWs BbiNaBLUero ocagka. I/Ix mpuMeHstoT npy NpousBoaun-
TenbHOCTW o4YMcTHOM cTaHumm go 10 000 m3/cyT.

ﬂByXpr\/CHbIVI OTCTOMHVK UMEEeT B BEPXHEW 4acTh NpOTO4YHbIE xenoba, a B
HVXXHEN — CEeNTUYECKYH Kamepy. Cto4Has KMAOKOCTb NMOCTyNnaeT B NPOTO4HbIE
»xenoba, KOTOpbIe pa60Ta+0T KaK ropr30HTarbHbIE OTCTONHUKMN. OCB)KD,E]I'OLLI,I/IB‘
CHA 4acTunubl Hepes LWenn nonagakT B CENTUYECKYH0 KamMepy. C6p0)KeHHbII7I oca-
[OOK yOanseTcsa rno nnoBown pr6e nog rmgpocTtatn4eckmnmM Harnopom.

Ocapok B cenTuyeckon kamepe cbpaxuBaeTcs nof BIMAHUEM aHa3pobHbIX
bakTepun. [Npouecc pasnoxeHus npoTekaeT B ABe hasbl. B nepeon thase
opraHuyeckue BellecTBa (6enku, Xupsbl, yrnesogeb!) pacnagatoTca Ao KUMCIoT
XupHoro psiga. Bo BTopoi hase KMCNoTbl XXKMPHOro psafa pacLlennsaTes ¢ 06-
pasoBaHMEM MeTaHa, YrnekMcnoTel 1 ceposogopona. CepoBoaopop CBA3bIBa-
eTca ¢ xxenesom, 06pa3ysa cepHUcToe xeneso. O6bI4HO NPOLIECC Pa3noXeHus
NpoTEKAaET B LLEN0YHOM cpefe 1 anutcs 2-6 Mec. 3a 3T0T nepuog pasnaraeTcs
fo 40-50% opraHnyeckoro BeLlecTsa.

Pacuet ABYXbAPYCHOr0 OTCTOMHWKA COCTOUT B OMpefeneHny pas-MepoB npo-
TO4YHbIX XXenoboB 1 CEeNnTUYECKUX Kamep. ﬂpOTO‘-leIe xxenoba pacc41TbIBaOT
Mo TEM Xe HOpMaTMBaM, YTO U rOpPU30HTaNbHbIE OTCTOWMHUKW. O6bem cenTu-

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA. 117
YuebHuk ans By3oB



CoopyxeHnus ans 06paboTky ocapka

YEeCcKOoW Kamepbl 3aBUCUT OT pacyeTHOro 4mcna XWUTenen n onpepenaeTca c
Y4ETOM CpefHe3MHEN TeMnepaTypbl CTOYHbIX BOA;

CpenHeavMHsIst TeMnepaTypa
CTO4HbIX Bog, °C

6

7

8.5

10

12

15

20

Tabrnua 7.1. O6bem cenTM4eCKOM Kamepb!

110

95

80

65

50

30

15

BbicoTa HEeNTPanbHOro crnos oT Lenu xenoba go YPOBHA OCafKa B centun4ec-

KoW kamepe npuHumaeTca pasHon 0,5 M.

Mo 04epTaHnto B NNnaHe pas3fninyaloT Kpyribie 1 NpAMOYrofibHble OBYXbAPYCHbIE

OTCTOVMHVKW. [NepBbIE MPYMEHSIOT YaLLe.

[ns ocBeTneHns CTOYHOWM XUOKOCTM M cHpaxvBaHUA BbIMABLUEro OCAaAKa
CNYXXWUT Takxe ocBeTnuTenb-neperHueatens (puc.7.4). OH cocTouT 13 oc-
BETNMTENSI C ECTECTBEHHOM a3pauvier U KOHLEHTPUYECKU PacriofioXXEHHOro
BOKpPYr Hero neperHusatens. CTo4Has XmaKocTb no notky 1 HanpaenseTtcs B

PucyHok 7.1.
MeTaHTeHK cTaHumn
asgpauun

1- CMOTPOBOW JIHOK; 2- rasonpoBof OT ra3oBOro Konnaka; 3- nponennepHaa MeLlanka;

4 — nepenvieHas Tpy6a; 5 — Tpy6oNpoBOA ANs 3arpy3ky CbIPoro 0cagKa U akTUBHOI UNa;

6- VHXEKTOpP Angd noda4u napa B METAHTEHK, 7 - prﬁOI’IpOBOﬂ AnA BbIrPY3Kn

CGDO)KE‘HHOI'O 0cajKa 13 KOHYCHOW 4acTh MeTaHTeHKa

118

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



CoopyxeHust anst 06paboTky ocapgka

LeHTpanbHyto Tpyby 4 ¢ oTpaxaTenbHbIM Wwutom 5. Hanop 0,6 m — pasHocTb
ypOBHEl BOAbl B NOTKE U B OCBETNUTENE — 06ecneyvBaeT ABUXEHNE XNOKOC-
TV B LeHTpanbHom Tpybe co ckopocTeio 0,5-0,7 m/c, 4To cnocobeTByeT 3a-
cacbIBaHUIO BO3ayxa 13 atMocdepsl. BogoBoagyLuHas cMeck nonafaeT B Ka-
Mepy chnokynsaumm 6, roe Haxogutes npumepHo 20 MUH, @ 3aTeM NocTynaeT
B OTCTOVHYHO 30HY 7, rae NoAAepXXMBaeTCsa CNov B3BELLEHHOro ocagka nyTem
obecneYveHnss ONpefeneHHon CKOpOCTX NpoTekaHnsa xumgkocTn. OcBeTneHHasn
XMAKOCTb cobupaeTcst NoTKoM 2 1 oTBoauTes no Tpybe 717.

Ocapok no Tpy6e 9 HanpaBnaeTcs B NpUEMHbIN PE3EpBYap HACOCHOM CTaHLuW,
a 0TTyZa nepekavnBaeTcs B NeperHneaTens 8 no Tpybe 3 ¢ pacnpenenuTerb-
HbIMW OTPOCTKaMMU.

[ns nepemelunBaHnA ocagka ero 3abupatoT U3 neperHmBaTens no Tpyée 10 B
MpYEMHbIN pE3epBYap HACOCHOW CTaHLMM U 3aTEM CHOBA HanpaBnsakoT B Nepe-
rHMBaTensb no Tpy6e 3.

7.2. MeTaHTeHKun

MeTaHTeHK nNpegcTaBnseT cobon Kpyribii UK NPAMOYTrobHbIA B NnaHe pe-
3epByap, cnyxaLuuin ans cpaxxmBaHna 0cagka U3 0TCTOMHUKOB U M36bITOYHO-
ro aKkTMBHOIO Una.

[na I/IHTeHCI/ICbVIKaLlI/II/I aHaspo6H0ro npouecca pas3sioxXeHna ocapgka ero no-
OorpesatoT U nepemMeLumBaroT. I'IonorpeBaTb 0CafoK MOXXHO OCT-pbIM Mapom,
BryckaemMbiM B METAHTEHK C NMOMOLLBHO 3)XEeKTopa, Wi napom, BBOANMbIM BO
BCaCbIBAKOLLyHO prﬁy Hacoca, KOTopbIv MoAaeT 0CafokK B METAHTEHK. I'Iepeme*
LLUMBAKOT OCaaoK MeLlarnkamMmu, rmgpoanesaTopamMmn n HacocamMu, 386I/Ip8|'OLL|,I/IMI/I
0Ca0K U3 HUXXHEeW YacTu 1 NoAaloLLMMK ero B BEPXHIOK; 4aCTb METAHTEHKA.

I'Ipouecc pa3noXxeHna opraHM4ecKoro BeLllecTsa 0Canka NpoTekaeT B MeTaH~
TeHKaXx Tak Xe, Kak 1 B CENTUYEeCKOoN KaMmepe ABYXbAPYCHOro OTCTOMHUKAE, HO C
BonbLUen NHTEHCUBHOCTLIO 6naronapﬂ noaorpesy 1 nepeMeLumBaHnio.

PaznunyatoT mesodmneHoe 1 TepmoduneHoe 6poxerne. [Npu me3odmnbHOM
BpoxxeHun B MeTaHTeHke nopgdepxvBaeTtca Temnepatypa 33°C, npu Tepmo-
hmnbHom — 53°C.

Bbi6op pexuma cpaxnBaH/sa NPOU3BOAMTCA HA OCHOBAHUN TEXHMKO-3KOHO-
MUYECKUX PACHETOB, CAHUTAPHO-3MNMAEMUONOrMYeckx TpeboBaHuin 1 MeTofa
panbHenwen 06pabotku ocagka. Konmyectso 06pasyoLmxcs npu cbpaxvea-
HUW rasoB (MeTaHa 1 yrnekncnoThl) 3aBUCUT OT KONMMYECTBa U COCTaBa 0capKa,
a VHTEHCVBHOCTb WX BbILENEHUS — OT TEMMEpaTypbl 6POXEHNSA U pexnmMa 3a-
rPY3Ku1 METAHTEHKA CBEXMMW NOpLUUsMY ocaaka. B MeTaHTeHKkax cTeneHb pac-
nafa opraHnM4eckoro BelllecTsa cocTaBnseT B cpegHem 40%. HanbonbLuemy
pacnafy NofBepratTCcs XMponofobHble BELLECTBa W yrnesob!.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA.
YuebHuk ans By30B
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O6beM MeTaHTEeHKa 3aBUCUT OT BNaXHOCTW 3arpy>KaemMoro ocagka v Temne-
paTypbl cbpaxuBaHua. OnpenensieTcs OH Mo CYTOYHOWM [O3e 3arpy>Xaemoro
ocapka (pose 3arpysku). MNMop [o30M 3arpy3ky NOHUMAKT NMPOLEHTHOE OTHO-
LLIEHME KOJIMYECTBA EXECYTOUYHO 3arpy>XaemMoro ocafka K nonesHomMy o6bemy
METaHTaHKOB.

Ob6bem MeTaHTEHKOB, M3, onpeenstoT no hopmyne
V=1c*100/p (7.1)

roe ¢ — KonM4ecTBo 0CafKa, 3arpyaeMoro B MeTaHTeHK, M3/ CyT;

P — CyTo4Has [03a 3arpy3Ku ocaaka, .

Kpome onpeneneHna obbema MeTaHTeEHKa Heobxoanumo pacc4nTaTb BCNOMO-
raTesnbHble YCTPONCTBA, I'IpVICI'IOCOﬁJ'IeHI/Iﬂ oA nepemMelinBaHnA H nogorpesa
0capKa, ra3oBoe X03AncTBO U Nnp.

Mo KOHCTPYKUMN Pa3nmM4yardT METaHTEHKN C HEMNOOABMXXHbIM 3aTOMJ1IeHHbIM Me-
peKkpbITNEM, C HENOOBVXKHBbIM HE3ATOMNNEHHbIM NEPEKPLITUEM 1 C NMOABVXHbIM,
nnn nnaBakoLnM, NEPEKPbITUEM. HanbonbLuee pacnpocTpaHeHne nony4mnm
METaHTEHKN C HeNOABMXHbIM HE3AaTOMJTIEHHLIM MNEPEKPbITUEM [pI/IC. 7.2).

a3, BbIgeNMBLUMICA B METAHTEHKAX, COGVIpaK)T N CKUrakoT B KOTENbHbIX YCTa~
HOBKax nnn ncnoJsib3yrT B KA4YECTBE ropro4ero ana rasobansioHHbIX aBTOMOBW-
nen. I'Iap, nony4yaembl B KOTNaxX, CNY>XUT AJ19 NoJorpesa ocagka B MEeTaHTeH-
Kax 1 0ToMnMeHNA NPOVU3BOACTBEHHbIX MOMELLEHNA CTaHLMIA.

Ha KPYMHbIX CTaHUMAX ONA perynmpoBaHnA OaBfeHna B ra3oBOW CeTU U And
aKKyMYInMpoBaHUA ra3a ycTpamBaloT MOKPbIE ra3rofibaepbl, obbem KOTOPbIX
pacc41TbIBAKOT HA XpaHEHNE 2-4 yacoBoro pacxopa rasa.

Ha ctaHuusax 6onbLuoin nponssBoanTENbHOCTN NPUMEHAETCA HEMNMPEpPbIBHAA 3a-
rpy3Ka 1 BbIrpy3kKa ocapgka.

Hanboree pauvoHanbHoM SBRSETCA 3KCMnyaTauns METaHTEHKOB MO MpsiMo-
TOYHOW CXEME, NPV KOTOPOW 3arpy3ka 1 BbIrpy3ka ocagka NpOVCXOAsT 0OHO-
BPEMEHHO W HEMPEPbLIBHO. TakoW pexum co3haeT 6raro NpuaTHbIE TemMnepa-
TYpHbIE YCINOBUA B METAHTEHKE, Tak Kak WMCKIYaeT oxnaxmaeHve GpofsLlen
MaccChbl OT 3aMoBbIX NMOCTYMNNEHWA Gonee XONOAHOro ChIPOro ocagka v una u
o6ecneynBaeT paBHOMEPHOE ra30BbigeneHne B TeveHne cytok. Ocapgok nopa-
eTCs Yepes [O3MPYHILLYI0 KAMEPY B BEPXHHOK 30HY METAHTEHKOB U BbIrpYXaeT-
€A1 U3 KOHYCHOW Y4acTy OHULLA.

Monyynnn pacnpocTpaHeHne, 0cobeHHo 3a py6exom, OBYXCTyNeHYaTble Me-
TaHTeHkW. OHU MPYMEHSIIOTCS NMPU COOTBETCTBYHOLLEM 060CHOBaHUM Ha CTaH-
umAx nponssoamnTensHocTbio Ao 50 000 M3/ cyT. MeTaHTeHKM NepBor CTYNEHN
MPOEKTVPYHOTCA KaK 0BbI4HbIE METAHTEHKM Ans cOpaXuBaHWst 0CapKoB B yCro-
BUSIX ME30COMITBHOIO pexuMa. MeTaHTEHKN BTOPOW CTYMEHW YCTPanBakTCs B

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



CoopyxeHust anst 06paboTky ocapgka

BUIE OTKPbITbIX HEMOAOrpPeBaeMbIx pesepsyapoB. OCHOBHOM 3aa4en MeTaH-
TEHKOB BTOPOW CTYMNEHW ABNAETCH YNNOTHEHNE 0CAAKOB 1 OTAENEHWE TBEPAON
thpakumm oT 1noBor BofbI.

Hapsiny ¢ aHaspobHbIM cBpaxuBaHMeM 0cagka B METAHTEHKaX MPUMEHSIOT
a3pobHyto cTabunmaauuio ero. Takon Bug 06paboTku pekoMeHOyeTcs Ans ak-
TWBHOIO WNa UM ero CMecu G 0CaaKoM NepBUYHbIX OTCTOMHNKOB Ha O4UCTHBIX
cTaHumsAx nponssoguTensHocTbio o 50 000 M3/ cyT.

Oco6eHHO NepcnekTMBHO NPYMEHEHWE a3p0BHOM CTabUNM3aumMmn Ha CTaHUMsAX
C He6oMnbLUMM PacxofoM CTOYHbIX BOL MpY HEBLICOKOW KOHLIEHTPaLWU B3Be-
LWEHHbIX BELLECTB B Bofe. B 3ToM crnyvae 3Ha4MTeENbHO YNpOLLEETCs CXemMa
CTaHUUW, TaK KaK U3 HEE WCKIIHYaKTCs NEPBUYHbIE OTCTOMHWKA. EQUHCTBEH-
HbIM 0CaKoM, 06Pa3yILLMMCS Ha CTaHUMW, ABNSETCH N30bITOYHbIN AKTUBHbIN
1N, MYHEPaNU3aLMio KOTOPOro OCYLLIECTBIAKT B @3p06HbIX YCNOBUSAX B MUHE-
panu3aTopax.
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1 — cMOTPOBOW NOK; 2 — ra30MpoBOA 0T ra30BOro Konnaka; 3 — NponennepHas MeLlanka;
nepenvBHas Tpy6a; 5 — TpyGonpoBoA ANs 3arpy3KuM Cbporo 0cagKa v akTUBHOMO UNa;

6 — MHXXeKTop AN nofayun napa B MeTaHTeHK; 7 — Tpy6onpoBog Ans BbIrpy3ku
cHpPOKEHHOr0 0CaAKa U3 KOHYCHOM 4acTi MeTaHTeHKa

[ns 6onee KpyrnHbIX CTaHLMIA BO3MOXHO MPUMEHEHWE CXEMbI, B KOTOPOM U3-
ObITOYHbIN aKTUBHBIA UM NMoaBepraeTcs aspobHoM cTabunusaunn, a ocagok
cbpaxuvBaeTcs B MeTaHTeHkax. CoyeTaHue AByX BapraHToB 06paboTky ocapka
NpYBOOMT K 3HAYUTENBHOMY COKPALLEHWI0 06bEMa METAHTEHKOB 11 MO3BOMNSET
MOMHOCTLH 0GECMEYUTL WX TEMSIOM 33 CHET CXUraHusa o6pasytoLLerocs rasa.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA.
YuebHuk ans By30B

PucyHok 7.2.
MeTtaHTeHk

C HEMOABMXHBIM
HEe3aTonnNeHHbIM
nepeKkpbITUEM
cTaHuuM aspauum
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7.3. Nnosble nnowanku

VInoBble nnoLuapky, cnyxatume ans 06e380XMBaHNS 0CaAK0B, NPeACcTaBnsoT
co6ov CrnnaHMpoBaHHbIE 3EMENbHbIE YHaCTKW, Pa3feNeHHbIe Ha KapTbl 3eMIs-
HbIMK Banvkamu (puc. 7.3).

Ocapok BnaxHocTbio S0-97%, Yyawe Bcero 97% (cbpoxkeHHbI 0cafok U3 Mme-
TaHTEHKOB), NEpPMOOMHECKM Pa3nMBaloT Ha OTAeNbHbIe KapTel pasmepom (10...
40) x (60... 120) m n nogcyLumsatoT. BbicoTa cnos ocagka, Hanyckaemoro Ha
KapTy 3a oguH pa3s, coctaengaeT 0,2-0,25 m. lNogcylueHHbI 0capok UMeeT
BnaxHocTb 75-80%.

Vnosble nnowapgku ycTpavBatoT 06blYHO HA ECTECTBEHHOM OCHOBaHWW Mpu
rnybuHe 3aneraHnsa rpyHToBbIX BOA He MeHee 1,5 m oT noBepx kapT. [pu Hepo-
CTaTKe TEPPUTOPUI, 8 TaKXKE NpW 3aneraHnn rpyHToBbIX BOA Ha rnybrHe MeHee
1,5 M Ha nnowagkax ycTpaveatoT Tpyb4aTthi gpeHax. Tpybbl yknagbisatoT B
KaHaBbl, 3aM0MHEHHbIE LLIeBHEM 1N rpaBUEM C KPYMHOCTbIO YacTuy, 2-6 cm.
PaccToaHve mexay gpeHa)KHbIMW KaHaBaMu NPYHUMAOT paBHbiM 6-8 M. Mu-
HUManbHas rnybuHa kanaebl 0,6 m, yknoH 0,003.

NopcyLUueHHbIN 0CaaoK MCNonb3yoT B kadecTse yaobpeHus. [1na c6opa ocapka
NPUMEeHSIIOT ckpenep unu 6yneposep. CobpaHHbI 0cafok rpy3saT B aBToMobu-
N C NOMOLLbIO 3KckaBaTopa. B 3umHee Bpemsa 3amep3Lunii 0cafok packanbl-
BaIOT Ha MMblBbl 1 BbIBO3AT Ha NONs.

Pa3mepbl MnoBbIx NNoOLLaaok Ha3Ha4vakT B 3aBMCMMOCTX OT KONMYECTBa Ha-
NMyCKaemMoro 0cajKka, XxapakTepuUCTUKn ero (Cbipo nnn cBpOoXEHHbIN) 1 Knn-
MaTWYeCKMX ycnoBuin. Hopma Harpysku ocagka Ha 1 M2 nnoLlaam 3aBucuT ot
BMOA 0CagKka, KNMMaTUHeCKUX YCNOBUIA, HANU4YMsa UK OTCYTCTBUS OpeHaxa u
cocTaBnsaet B cpegHeM 0,8-2 M3 B rog. [dencTButensbHas nnowlags NpuHUMa-
etcs Ha 20-40% 6onbLie None3Hon, Tak Kak 4acTb NnnoLlaan Heobxoamma ans
YCTPOWCTBa [0pOr, Banvkos 1 KaHaB.

B 3umHMA nepron ocapok HamMopaXMBaeTCs, NMpUYeM MNof HaMopaXKuBaHue
otBogutcsa 80% nnowagn, a 20% npegHasHa4aeTca Ans UCNonb30BaHWA B
nepuwog BECEHHEr0 TasHUSE HAMOPOXXEHHOr0 ocagka. BeicoTa cnost Hamopaxu-
BaHWs fomxkHa 6bITb Ha 0,1 M MeHee BbICOTbI OrpaXkaatoLLnX BanmKoB.

Ons o4ncTHbIX cTaHuuin npovnssoauTensHocTelo Gonee 10 000 m3/cyT ycT-
pavBaloT MNOBbIE MIOLLALKM C OTCTaUBaHNEM W NMOBEPXHOCTHLIM YAANeHUeM
WNoBOW BOAb! B BUAE Kackafa NpyAoB, FAE NPOVCX0ANT YNNOTHEHWE OCapKa u
ynaneHvie BbIAENUBLLENCS UIOBOW Bofbl C NoBepxHocTW. KackapHble noBble
npyasl umetoT 4-7 cTtynexewn. B kaxpon ctynenu yctpaveaeTtca 4-8 kaprt. [o-
nesHas nnoLuadb ogHon kapTel coctasnsaeT 0,25-1 ra. LLnpuHy kapTbl NpyHW-
matoT B npegenax 30-80 m, gnnHy 80-160 m. BeicoTa orpaguTensHbix Banu-
KoB 0o 2,5 M.

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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BbioenusLuyocs MnoByo Boay COBMpatoT U NepeKkaymBakoT Ha O4UCTHbIE COOpPY-
xeHusa. KonnyecTtso nnosoi Boabl coctaBnaeT 30-50% obbema 0b6e3BoXxmBa-
eMOro ocaaka.

Bo3MoXHO Takxe yCTPOMCTBO MMOBbIX MAOLLAA0K-YNNOTHUTENEN — PE3epBy-
apoB C BOAOHEMPOHULIAEMbIMU OHWLLEM U CTEHKamMu paboyen rmy6uHon Ao
2 m. OThenvBLLUYIOCS UNOBYHO BOAy YAANSAT Yepes nepekpbiBaemble Wnbepa-
MW OTBEPCTUS, KOTOPbIE YCTPaNBaTCA B CTEHKAX HA pa3HOW BbICOTE.

LLInpuHy kapT npuHMMatoT B npefenax 9-18 M, a paccTosHUE MexX Ay BbinycKa-
MU — He Bonee 18 M. [1ns BO3MOXXHOCTY MEXaHN3MPOBaHHOW YEOPKY BbICYLLIEH-
HOrO OCafKa yCTpanBakTCsa NaHOyChl.
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PucyHok 7.3.
InoBbie nnoLuagxku

7.4. CoopyXeHus Ana MexaHu4ecKkoro o06e3BoXXuBaHns
ocajKa, ero TepMNYecKOoi CYLUKWN U CXUraHns

[na cywikn ocagka Ha UNoBbIX NOLLaaKax, 0C0BeHHO Ha KPYMHbIX OYUCTHbIX
cTaHumsx, TpebytoTcsa 6onbLume 3eMenbHble nnowaan. B ceasm ¢ atum B noc-

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA. 123
YuebHuk ans By3oB



PucyHok 7.4.
Cxema
Bakyym-chunsTpa
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nepHee BpeMsi HAXOAWT BCe GorbLUEee pacnpocTpaHeHE MEXaHUYECKOe 06e3-
BOXMBaHWE 0CAAKOB: BakyyM-(UNbTPOBaHUE, LIEHTPUDYrMpoBaHne 1 hunsTp-
npeccoBaHue. MeTof MexaHu4eckoro 06e3B0-XUBaHNA 0caka BbIGUPAKOT C
Y4ETOM €ro (hM3NKO-XUMUYECKIMX CBOWCTB.

MexaHun4yeckoe 06e3B0XMBaHVE CHOPOXEHHOMO 0CaAKa HA OYUCTHBIX CTAHLMAX
60onbLLOM NPOM3BOAUTENBHOCTM YalLlle BCEro OCYLLIECTBAAT Ha BakyyM-hb-
Tpax. Bakyym-chuneTp (puc. 7.4) npefcrasnseT cobo ropu3oHTanbHbIN Ln-
nuHppuyecknin 6apabaH, 0BTAHYTLIM KAaNpOHOBOW WM XNOPBUHUIOBOW nnb-
TpytoLLe TkaHbo. BapabaH, pa3geneHHbIi Ha HECKOMbKO CEKTOPOB Y YaCTUHHO
MOrpy>XeHHbIM B KOPBLITO CO COPOXXEHHbIM 0cagkoM, MefdneHHo BpallaeTcs. B
CEKTopax ero, Norpy>XeHHbIX B KOPbITO, BaKyyM-HACOCOM CO3[aeTCsi BakyyMm, B
pesynsTaTe Yero ocafok NpuUIMnaeT K UnbTPyHOLLE TKaHW, a8 Bofa, Nponas
yepe3 3TY TkaHb, NonagaeT BHyTpb HapabaHa, oTkyda oTBOAMTCA MO Tpybe.
Ocapok 0TOensaeTcs OT TKaHW HoXoM. [na obneryeHna cbema ocapgka B 30He
pacrnonoXeHns HoXa KOMMPECCOPOM CO3[AEeTCA MOBbILLEHHOE AaBMeHUE.
06e3B0XeHHbIV 0CaaoK UMeeT BnaXxHocTb 78-80%.

Pa3mepbl 6apabaHa BakyyM-vnsTpa onpefensoTes no konuyecTsy obpaba-
TbIBEEMOr0 0CafKka C y4eTOM MpPOM3BOAUTENBHOCTW MNbTPa, KOTopas npu-
HMMaeTcs B cpegHeM paBHorn 20-25 kr cyxoro ocagka na ‘1 M2 noBepxHoCTH
duneTpaB 1 u.

1 — 06e3BOXMBaEMbIN 0Capok, 2 — 6apabaH; 3 — pagmanbHble Neperopoaku; 4 — Hox,
5 — 06e3B0OXEHHbIN 0CaAoK, 6 — TpaHCMopTep Ana ocagka

NMpoMbIBalOT TexHM4Yeckor Bodon 13 pacdeta 1-4 m® Bogbl Ha 1 m® ocapgka
B TeueHve 15-20 MUH 1 NpogyBakoT BO3OyXOM, KOTOPbIA NMopatT B o6beme
0,5 m3 Ha 1 m® cmecu ocagka 1 BoAbl. 3aTeM 3Ty CMECb HanpaBnsoT B yMNioT-
HUTENW, rae OHa YNIOTHAETCA NMof AENCTBYEM COBCTBEHHOMO BECA B TEYEHUE
12-18 4. OToenvBLUAsACA BOAa COAEPXXUT MHOMO 3arpa3HeHnin U NofaeTcs Ha
OYKMCTKY.

W13 nnoynnoTtHuTens ocapok BnaxHocTeo 94-96% HanpasnseTcs B pe3epBy-
ap YMIoTHEHHOr0 0cagka, 0TKyaa NepeKayMBaETCs MIyHXXEPHbIMK Hacocamu.
Mepen nogayen Ha BakyyM-hnnbTP 0CaA0K NOABEPraeTcs KoarynmposaHuo. B

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



CoopyxeHust anst 06paboTky ocapgka

Ka4eCTBe peareHToB 06bl4HO NMPMMEHAKDT XJIOPHOE >XXene3o Ui CepHOKUcCIoe
OKMCHOE Xenes3o 1 HeralleHy N3BECTb.

B nocnepHve ropel nony4aeT pacnpocTpaHeHve cnocob 06e3BoXuBaHUS Ha
BakyyM-hnbTpax CbIpOro 0cagka; Npy 3TOM MCKoYaeTcsa ero cbpaxmnBaHue
B MeTaHTeHKax. Cblpoi 0cafok U3 NepBUYHbIX OTCTOMHMKOB NOAAETCA Hacoca-
MW B pesepByap — PerynsTop pacxoga 0cagka, 0Tkyaa B CMECU C XUMUYECKU-
mMu Ocafok UnvM cMeck 0Capka C akTUBHBIM UOM MOABEPratoT nepen BakyyM-
dmvneTpoM NpegBapuTensHon 0bpaboTke (puc. 7.5): peareHTamum NocTynaeT Ha
BakyymM-comnsTp. [py 06e3B0XMBaHMN CbIporo ocagka 6bICTPO 3aunuBaeTcs
hunbTpoBanbHasa TkaHb, NO3TOMY BakyyM-(UnbTPbl OOMKHLI UMETL YCTPOWC-
TBa [/1A ee HeNpepbIBHOM pereHepaumm.

1 — meTaHTeHK; 2 — c6opHbI pe3epsyap; 3 — NnyHxXapHbIN Hacoc; 4 — nofaqa Bofbl;

5 —nopaya cxaToro Bo3ayxa; 6 — NpoMbIBKa 0capka; 7 — ynnoTHUTENb; 8 — pe3epsyap
yNNoTHeHHOro ocapgka; 9 — nogada koarynaHTa; 10 — oTAeneHve KoarynpoBaHns;

11 — Bakyym chunbTp; 12 — TpaHcnopTep; 13 — nopaya B OTAENEHVE TEPMUYECKON CYLLIKW

Ons yHUYTOXEHWS AWML, renbMUHTOB B 0GE3BOXEHHOM CbIDOM OCAOKE Eero
HeobxoamMMo noporpesath Ao Temnepatypbl 60°C, T.e. o6pabaTbiBaTh TEPMU-
YECKM.

MprMeHeHVe MeToaa BakyyM-(hUNLTPOBaHWS 3aTPYOHAETCA CIIOXHOCTLIO NOA-
roTOBKW 0Ccagka k 06e3B0XM1BaHUIO, 60MLLLNMM PACXOLOM PeareHToB, KOPPo3u-
e TpybonpoBOA0B 1 060pyA0BaHNS.

[nsa ncknoYeHns aTnx 3aTpyAHEHUN B psifie CTPaH 0CafoK Nepef BakyyM-thnnb-
TPOBaHVEM MOABEPratoT TennoBoy 06paboTke, 3aKmnoHatoLLencs B Nporpesa-
HWW Ero NapoM B PeakTope B TEYEHWE OMPEAeNIeHHOro BPEMEHW NPpU TemMnepa-
Type 160-200°C.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA.
YuebHuk ans By30B

PucyHok 7.5.
Cxema noaroToBkun

K MexaH14eckomy
06e3B0XMBaHNIO
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PucyHok 7.6.
Cxema ycTpoicTBa
LieHTpudpyrn Tuna
orwd
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CoopyxeHnus ons 06paboTky ocapka

OCBHOK NOCTYyNaeT B peakKTop nocrie 4acTn4Horo npeaBapuTenbHOro Harpeesa-
HUS B TENI006MEHHMKE. HaFPETbIVI B peaKTope 0CafoK BO3BpaLlaeTcAa B Tern-
NO00BMEHHMK 1 0TAAeT YacTb CBOEro Tenna nogaBaemMoMy B HEro xosiogHomMy
ocapfky. MNocne YNNOTHEHUA 0CafokK 06e3B0XKVBaETCA Ha BaKyYM‘CIJI/IJ'Ipre.

OBHVMM 13 CyLLEECTBEHHbIX JOCTOMHCTB 3TOr0 criocoba NofroTOBKM 0CafKa siB-
nsieTcs obecrneyeHne NonHoM cTepunbHOCTY ero. [Npu 06e3B0XMBaHUM TAKOr0
ocafka Ha Bakyym-chunsTpe 0bpasyeTcs Kek BnaxHocTbio 55-70%, 4To nos-
BONSAET UCKMIOYMNTb TEPMUYECKYH CYLLIKY OCafKa.

K HepocTaTkam 3Toro cnocoba 0THOCATCA CMOXHOCTb KOHCTPYKUMN U BbiCOKanA
KOHLEeHTpaLua OpraHU4eckyx BELLIECTB B UI0BOV BOAE, KOTOPYHO HeobxoamMmo
HanpaBnATb Ha 6I/IOJ'IOFI/ILleCKyPO O4NCTKY.

B nocneprve rogpl ana 06e3B0XMBaHMSA 0CaaKoB CTOYHbIX BOf BCE LUMPE Npu-
MEHSIIOTCSI HEMPEPLIBHO AEVCTBYHOLLME 0CAANTENBHBIE FTOPU30HTaNbHbIE LIeH—
Tpudpyru co LLIHEKOBOW BbIrpy3Koi 06e3B0XEHHOr0 ocagka. BnaxHocTs 06e3-
BOXXEHHOro ocapgka coctasnsaeT 50-80%.

Cxema ycTpovcTBa LeHTpudhyr nokasaHa Ha pucyHke 7.6.

aa\l

1 — Tpyb6a Ana nogaymn ocapka; 2 — 0TBepCcTVs Ans Bbirpysku cyrata; 3 — 6yHkep Ana cbopa
chyraTa; 4 — oTBEpPCTUS ANS NOCTYNNeHWs ocapka B poTop; 5 — 6yHkep ans cbopa keka;
6 — poTop; 7 — nonbi LUHeK; 8 — 0TBepCTVS ANs BbIrPy3KM Keka

OCHOBHbIMW 3NIEMEHTaMU €€ ABMAKTCH KOHWYECKMA POTOP CO COLUHBIMU
CTEHKaMW 1 LLHEK C NonbiM BanoM. PoTop 1 WHeK BpaLlalTcs B 0OfHY CTOPO-
Hy, HO C pasHbiMu ckopocTamu. [Nof fencTBUEM LIEHTPOBEXHOW CuUnbl TBEP-
Oble 4acTuLbl 0TOpackIBAOTCS K CTEHKAM pOTOpa M BCNeACTBUE pasHOCTU
4acTOoTbl BPaLLEHMsI pOTOpa U LLUHEKA NEPEMELLIAOTCS K OTBEPCTUAM, B POTO-
pe, Yepe3 KoTopble 06e3BOXEHHbIN: 0cafoK nonagaeTt B 6yHkep keka. O6pa-
30BaBLUAsACS B pe3ynkTaTe 0CaxAeHUs TBEpAbIX 4acTuL, xuakas gasa (dyraT)
OTBOAUTCSH Yepes3 OTBEPCTUS, PACMONOXEHHbIE C MPOTUBOMOMOXHOM CTOPOHBI
poTtopa.

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



CoopyxeHust anst 06paboTky ocapgka

[Ona o06e3BoxMBaHWA ocapka MNPUMEHSIOT Takxke UNbTP-Npecchbl Tuna
@PrAKM. Cxema ycTponcTBa 3TOr0 npecca NpefcTaBneHa Ha pucyHke 7.7.
DUNbTP COCTOUT U3 HECKOMBKUX OUBTPOBANbHBLIX MAUT U (OUNLTPYIOLLEN TKa-
HW, NPOTAHYTOM MEXAY HUMMW C MOMOLLbH HaNpaBnsioLLMX PonvkoB. [MNogpepxu-
BaloLLME NNUTLI CBA3aHBLI MEXY COB0M YeTbipbMsA BEPTUKAMNbHLIMI OropamMu,
BOCMPUHMMALLMMW HArpy3Ky 0T AaBfeHWss BHYTPU hUnbTpoBanbHbIX MINT.
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- aBTOMaTU3MPOBaHHOMO
F chuneTp-Npecca c

:

rOpV30HTaNbHbIMU
kamepamu (Pr1AKM)

1 — chunbTpOBanbHbIE MNAUTHI; 2 — HanNpaBnsaoLLME Ponuku; 3 — hMNbTPoBarbHasA TKaHb;
4 — nopfepXvBatoLLye NnUTbI

Ons Tepmuyeckorn o6paboTky ocagka CyLLEeCTBYET HECKObKO annapaTos: cy-
wunnku 6apabaHHOro TMNa, NHEBMATUYECKME CYLLIIKK, CYLUMIKN C KAMSILLM
Croem.

BapabaHHas cywwunka (puc. 7.8.) coctonT n3 Tonku 7, 6apabana 3, 3arpyso4-
Hou 2 v BeIrpy3o4Hon 4 kamep. Npu vacToTe BpaLleHnsa 6apabaHa O 5-4 MuH.
noAcyLUMBaeMbI 0CafoK MeASIeHHO NepedBuraeTcs K BbIrPy304HOM KaMepe.

Benmunamapy

=
1 5 250 = 1
F. /J J [
Y a1
7 |
’,4 | |
/] O))F—X0
’ PucyHok 7.8.
7 S BapabaHHas
cylmnka
Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA. 127
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PucyHok 7.9.
Cxema
MHOrOMoA0BOM
ne4n gna cxmraHusa
ocafka

128

CoopyxeHnus ons 06paboTky ocapka

[NopaBaemble B 6apabaHHyto cyLunsKy rasel MMeroT Temnepatypy 700-800°C.
Bbixogsawme rasbl umetoT TemnepaTypy 250°C 1 MoryT Mcnonb30BaThca As
noporpesa ocaaka B ckpybbepax nnu TennoobmeHHUKax Mocne TepMuyeckon
CYLLIKM BNaXxHOCTb ocafka coctasnseT 30-35%, 1 ero MoXHO MCMoNbL30BaTh B
KayecTBe yoobpeHus.

MHeBmaTu4yeckasa cywwnnka, npedctaBnseT coboli BepTUKanbHyl Tpyoy-
LLaxTy, Yepe3 KOTOPYH HEMPEPbIBHBLIM NMOTOKOM HarHETaKTCsA ropsayve ObiMo-
Bble rasbl. LLlaxTa nomMeLLaeTca Hag MenbHULEen-apoBunKor, roe 0cagok apo-
6UTCA A0 MOPOLLKOO6GPa3HOro cocTosAHWUA. MMOPOLLIOK MOAXBaTbIBAETCA TOKOM
rasoB 1 yHocUTCA B TpyBy, e CyLlka ero NpoMcxoguT MrHoBeHHo. BmecTte G
ra3oM YHOCUTCS MCMNapuBLLasCS Brara.

[na cxuraHua ocakoB B pAage CTpaH WMpoKo NpMMEHAKTCA MHOronogoBbie

ne4n. |_|pI/IHLl,I/II'IVI8J'IbH8‘r'| CXemMa MHOrornofoBov Ne4vv npuBeneHa Ha pucyHKe
7.9.

L

1 — kopnyc neuw; 2 — orHeynopHbIv Nof; 3 — 3arpy304HOe YCTPOVCTBO; 4 — BpaLLaloLLmiics
Barn; 5 — ckpebkoBble MeLLanky; 6 — peLmpKynsLMoHHbIN TpyBonpoBog; 7 — oTBEpCTUE ANs
BbIFPY3KM 30/1bl; 8 — BO3AyX0AyBKa

KOpI'I\/C ne4Yn BbINOJSIHEH B BUAE CTalibHOro uunnHopa gnamMeTpom oT 1007 Mm,
BHYTPEHHAA NOBEPXHOCTb KOTOPOro quTepOBaHa OrHeyrnopHbIM MaTepuanom.
K BEpPTUKaNbHOMY BpallalolleMyca Bany Haf KaXabiM nogoM npukpenneHbl
pagnanbHbie CKpB6KOBbIe mewianky. Ocapok nogaerca Ha BEpXHUI oA, nepe-

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



CoopyxeHust anst 06paboTkm ocapgka

MELLIMBAETCA MeLLarnkamu, COBUraeTcs UMK K LieHTpansHoOMY OTBEPCTUIO Nofa
1 MonapaeT Ha Huxkenexaluuin nofd. MNepemMelLeHre ocagka no 3Tomy nogy UoeT
B MPOTMBOMOMNOXHOM HanpaBneHuu, Ha cnefyoLimin Nof 0Cafok nonajaet ye-
pe3 KonbLeBOE OTBEPCTUE, PacroNoXeHHoe Ha nepudepun noga. B cpegHen
30HE Me4n ocafok cropaeT. Bo3ayx HarHeTaeTcs BO3LyXOAyBKOWM Yepes Ban.
Mo peuvpkynaumoHHomy Tpy6onposogy HarpeTsin oo 200°C Bo3ayx BO3Bpa-
LLAeTCcA B 30HY cropaHus. Ha HYXHYX nofax 30mna 0XnNaxaaeTcs U Bbirpy>XaeT-
CA B 30J1bHbI GyHKEP.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA. 129
YuebHuk ans By3oB
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OﬁessaanMBaHme CTO4HbIX BOA U BbINMyCK B BOAOEM

OBE33APAXXVIBAHVIE
CTOYHbIX BOL
/1 BbIlNYCK B BOLOEM

8.1. O6e33apa)mBaHne CTOYHbIX BoA

O6e33apaxvBaHNe CTOYHbIX BOR MMEET LIEMNbI YHUYTOXEHUE OCTaBLUMXCS B
HUX MaTOreHHbIX 6aKTePUn U CHUXXEHWE 3NMAEMUONOrMYECKOo ONacHoCTY Npu
cbpoce B NOBEPXHOCTHbIE BOAOEMbI. 3anpeLLaeTcsi cOpoc B BOAHbIE 0ObEKTbI
CTOYHbIX BOA, codep>XaLlyx Bo36yamTenen MHeKUMOHHbIX 3a6oneBaHui. Cto-
KW, ONacHbIe B 3NMOEMUONOrMYECKOM OTHOLLEHWW, JOMYCTUMO cOpackiBaTh B
BOOOEM TOJbKO MOCHE X 04YUCTKN 1 06e33apaxuBaHus. [1pu 3ToM Konm4ecTBo
NaKTO30MoNoXUTENbHbIX KMLLeYHbIX nanoyvek (nHoekc J1 KIM) B cTouHown Boge
He gorxHo npesbiwats 1000 kn/ gme.

13 onbITa 04MCTKN CTOYHBIX BOA M3BECTHO, YTO MNPU NEPBUYHOM OTCTaMBaHWM
obLee konmyecTBo 6akTepuin cHuxxaeTcs Ha 30-40%, a nocne cTyneHu 6mo-
NOrnN4eckom 04ncTkmM (Ha BruodamneTpax nnm aspoTeHkax) — Ha 90-95%. 3o go-
KasblBaeT HEO6X0AMMOCTb NPUMEHEHNS CneunanbHbIXx MeTOA0B 06e33apaxu-
BaHMA OYULLIEHHbBIX CTOYHbIX Bof AN o6ecrnedyeHns nx anvaemMuonorn4eckon
6esonacHocTW.

[MpuveHsieMble B HacTosLLiEe BpeMsi MeTOAb! 06e33apaxrBaHuns BOAblI MOXHO
paspennTb Ha ABE OCHOBHbIE MPyNMbl — XMMUYeckue u nsmyeckme. K xumm-
4YECKMM METOfaM OTHOCATCA OKUCINTENbHbIE U ONMUIroAMHaMmnyeckme (Bo3perc-
TBME noHamu 6naropopHbIX METanMoB); B Ka4eCTBe OKUCIUTENEN UCMONb3YIOT
X1op, AMOKCWA XNopa, 030H, MapraHLOBOKMCbIN Kanuii, Nepeknce BOAOPOAA,
TUNOXMOPUTBI HATPUA U KanbLmWs; K (M3MYECKMM MeTofaM — TepMu4Yeckas
obpaboTka, ynsTpadroneToBoe 065y4YeHne, BO3OENCTBME YNbTPas3BykoMm, 06-
ny4eHWe YCKOPeHHbIMW 3MeKTpoHaMu 1 y-ny4amu. Beibop meTopa o6es3apa-
XXVBaHUS OCYLLECTBNAETCA HA OCHOBaHWUM [aHHbIX O PACXOAE Y Ka4eCcTBe 04U~
LLIEHHbIX CTOYHbIX BOA, YCNOBUAX MOCTaBKW U XPAHEHVA peareHToB 1 YCIoBUM
3HeprocHabxeHns, Hann4nst ocobbix TpeboBaHUi

A.A. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



06833apa)KMBaHI/Ie CTO4HbIX BOA U BbIMyCK B BOOAOEM

8.2. O6e33apaxuBaHne BoAbl XJIOPUPOBAHUEM

Hanbonbllee pacnpocTpaHeHvWe nofyYnn MeTOR XIOPUPOBaHUS CTOYHbIX
Bog. BakTepuumpHbin adidhekT xnopa 1 ero NpomM3BoaHbLIX 06bACHAETCA B3a-
MMOAENCTBUEM XJIOPHOBATUCTOM KUCNOThI U FMMOXNOPUTUOHA C BELLIECTBAMM,
BXOOALWMMM B COCTaB MPOTOMNa3Mbl KNeETOK 6akTepuin, B pesynbraTe Hero
nocnepHue rmbHyT. OgHaKko MMelTCca OTAeNbHbIE BUAb! BUPYCOB, YCTOMYMBBLIE
K BO3AenCcTBUIO xnopa. [log akTMBHBIM XI0POM MOHMMAOT PaCTBOPEHHbBIA MO-
NeKynApHbIA XNOp U ero COEANHEHNS — AMOKCUE XN0pa, XI0PaMUHbI, OpraHun-
YeCKwme XopaMuHbl, TUMOXNOPUTBI 1 XopaTsl. [1py 3ToM pasnmnyaroT akTUBHbLIN
cB060OAHBIN XNOp (MONEKYNAPHBIA XNOP, XSIOPHOBATUCTas KUCNOTa 1 rMnoxmio-
PUT-MOH) N aKTVBHbIN CBSA3aHHbIM XN0P, BXOOSALLMIA B COCTaB XNopaMmHoB. bak-
TEepULMBHOE AeNCTBNE CBOBOAHOMO XNopa 3Ha4YUTENbHO BbILLIE, YEM CBSA3aHHO-
ro. Xnop BBOAAT B CTO4HYIO BOAY B BMAE PACTBOPEHHOI 0 XN0p-rasa unmn apyrux
BELLeCTB, 06pa3ytoLLyX B BOAE aKTMBHbIN X10p. KonnyecTBo akTMBHOMO X/10pa,
BBOAMMOro Ha eaMHuLy obbema CTO4YHOM BOfbl, Ha3blBAETCHA A030M Xopa 1
BblpaxaeTtcs B rpaMmmax Ha | m® (r/m8).

B cootBetctBUM co CHulM 2.04.03-85 pacuyeTHyto [o3y akTUBHOrO Xmopa,
obecne4mnBatoLLyo bakTepyunaHbIi adidekT, cnegyeT NpuUHMMaTE: Nocne Me-
XaHMYECKOoM 04YNCTKM CcTOoYHbIX Bog — 10 r/m3; nocne HenonHom Buonornyec-
Ko o4mcTkun — 5 r/M3; nocne nonHon 6uonormndeckor oumctkn — 3 1/ M3, [MNpun
3TOM YPOBEHb OCTATO4HOMO XMopa AoMXeH 6biTb He MeHee 1,5 r/ M3, a neproa
He meHee 30 MuH. Xnop, fob6aBneHHbIN K CTOYHOM BoAe, JOMKeH BbiTb TLUa-
TenbHO NepemMeLLlaH C Hew.

Brnok 06e33apaxumBaHUsi OYUCTHLIX COOPYXXEHWUA COCTOUT U3 YCTaHOBKW AfA
nosy4eHnst pacTBopa, CoAepXKaLlero akTBHbIV X10p (XNIopHOM BOAbI), cMecu-
Tens xnopHown BoAbl ¢ 0bpabaTbiBaeMOM BOOOW M KOHTAKTHOro pesepByapa,
obecnevnsaroLLero HeobxoambI Nepuog obesszapaxmsaHus.

XrnopupoBaHue XUAKUM XJIopoM. 3aBOofbl MOCTaBMAAKT XMop B 6GannoHax
maccom go 100 kr n B koHTenHepax Maccon go 3000 kr, a Takxe B Xene3Ho-
LOPOXHbIX LIMCTEPHAX BMECTUMOCTbLIO 48 T; Ana NpeaoTBpaLLeHns cnapeHns
Xnakum xnop xpaHutcs nog gasnexHnem 0,6-0,8 MlMa.

[Npwv pacTBOpEHWM X1Nopa B BOAE NPOVCXOQUT ero rmaponna:

Cl, + H,0 <> HCIO + HCL.

Yactb xnmopHoBaTucTon kmenotel HCH) guccouumpyer ¢ obpasosBaHvem
runoxnoput-uoHa OCI, koTopbin 1 aBnAeTcs o6e33apaXxmnBatoLLyM BELLECT-
BOM.

XnopupoBaHUEe XMAKUM XMOPOM — Haubonee LWMPOKO MPUYMEHSIEMbIN
meToq 06e33apaxmBaHns BOAbl HA CPEOHUX W KPYMHbIX BOAOOYUCTHBIX CTaH-
LMsAX.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA.
YuebHuk ans By30B
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OﬁeasaanMBaHme CTO4HbIX BOA U BbIMyCK B BOAOEM

Beupy Manon pacTBOpYMOCTM XMAKOMO XMopa NOCTynaroLLuiA peareHT npeg-
BapuTeNbHO MCnapsaT. 3aTeM XMop-ras pacTBOPAOT B MarnoM KOnMYecT-
BE BOfbl, MOMyYEHHYD XIOPHYHD BOAY NMEpeMeLIMBalT ¢ 06pabaTbiBaeMon
BOOOW.

Hosvposka xnopa npoucxoguT B hase ra3oobpasHoro BELLECTBA, COOTBETC-
TBYHOLLIME ra30[03aTOpbl HA3LIBAKOTCS XnopaTopamu. XnopaTopbl pas3aenstoT-
Cs1 Ha [1BE OCHOBHbIE rpynrbl — HANopHbIE 1 BakyyMHble. BakyyMHbIie xnopaTopbl
obecne4nBatoT 6onbLuyo 6e3onacHoOCTbL paboThl NepcoHana B X10paToOpHOM.
[NprMeHsoTCA xnopaTopbl NPOMOpUMOHAansHOrO U NMOCTOSHHONO Pacxofa, a
TakXe aBTOMaTU4YECKME XJ10paTopbl, MOAAEPXMBAOLWME B BOOE 3afaHHYH
KOHLEHTPaLMo0 ocTaToyHoro xnopa. B Hawen ctpaHe HavbonbLuee pacnpo-
CTpaHeHve Mosy4YMM BakyyMHble XMOpaTopbl MOCTOSHHOrO pacxoga Tuna
«JIOHNN-CTO» (puc. 8.1). Ero aHanorom, BbiNyckaemblM B HAaCTOsILLEe
Bpems, aBnaetcs xnopatop AXB-1000 npon3BoaMTensHOCTLIO MO X0py OT
20012 kr/u.

PucyHok 8.1.
Xnopatop
JIOHW-CTO:

132

1 — npomexyToYHbIN BannoH; 2 — duneTp; 3 — peaykTop; 4 — MaHOMETPbI;
5 — namepuTensHasn anadparma; 6 — potameTp; 7 — cMecuTenb; 8 — 3KeKTop;
9 - Tpy6onposop xnopHor BoApl; 10 — BogonposoaHas BoAa; 11 — nepenus 1 0nopoXHeHnt

MpuroToBneHve pacTeopa xopa B BOAE (XNOpHOM BOAbl) OCYLLIECTBASIIOT B X0~
paTopHbIx (puc. 8.2). [ns ucnapeHus xnopa 6annoH Unm KOHTEMHEP YCTaHaB-
NBAKT Ha BECHI, MO MNOKA3aHWAM KOTOPbIX OMPEAENsT KONMYECTBO XUAKOMO
xnopa. [puroToBrneHne xnopHo Bofbl NpoMcXoauT B cMecuTene. Heobxoaw-
MbI BaKyyM CO3[AETCs 3XEKTOPOM, C MOMOLLIBH KOTOPOro XropHas Bogda no-
[aeTcs B CMeCWTENb, Fae CMeLLvBaeTcs ¢ 06pabaTbiBaeMoi BOON.

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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1 —Becbl; 2 — cTovka ¢ 6annoHamu; 3 — rpsseynosuTenb (MPOMEXYTO4HbIN GanmnoH); PucyHok 8.2.
TexHonornyeckas

4 — xnopaTtop; 5 — axeKTop B
CXema XIiopaTopHOW:
XJ'IOpHOE X03ANCTBO pacnonaraeTcd B OTOEJIbHOM 30aHNN, Tae CGﬂOKVIpOBaHbI

CKJaf Xxnopa, ncnapurtenbHagd, XnopaTopHaaA 1 BCroMoraTtesbHble NoMeLLEeHNA.

PacxofHbI cknag xnopa OTAENeH 0T OCTalbHbIX NMOMELLEHWA FITyX0A CTEHOM
6e3 npoemoB. EMKOCTb pacxopHOro cknapga x/iopa He [OrKHa MpeBbIlLaTh
100 T1. XKnagkumm xnop xpaHUTcs Ha cknage B 6annoHax unm KoHTenHepax, npu
CyTO4HOM pacxofe xnopa 6onee 1 T — B TaHKax BMecTMocTbio ao 50 T ¢ noc-
TaBKOW X0pPa B >KENEe3HOA0POXHbIX LMCTEPHAX.

Cknap pasMeLLaoT B HA3EMHOM WX Nosy3arny6neHHoM 30aHn ¢ ABYMS Bbl-
XO[AaMU C NMPOTUBOMOSIOXHBIX CTOPOH 3AaHWsA. B nomMeLleHvn cknaga Heobxo-
LOVMO MMETb EMKOCTb C HEMTPanNM3yloLLMM pacTBOPOM CynbthnTa HaTpys Ans
BbICTPOro NOrpy>XeHVs B HEE aBapPUIHBLIX KOHTEHEPOB U GanyoHoB.

B xnopaTtopHbIX ycTaHaBNMBakT [03aTOPbl XNopa C HE06X0AMMOoW apMaTypon
1 Tpy6onposogamu. lNoMeLLeH e XNOpaTOPHOM [OSIXKHO BbITb OTAENEHO OT ApY-
MMX MOMELLEHWUI FIIyxor CTeHOW 6e3 NMpPoemMoB U UMETb [Ba BbIXOAA, NpUYeMm
OOMH 13 HUX Yepe3 Tambyp. Bce aBepu [omKHbLI OTKPbIBATLCA HAPYXYy, B MO-
MEeLLIeHUM JOMmKHA BbITb NPUHYOMTENBHAS BbITAXHAA BEHTUNALMA C 3a60pom
BO3yxa y nona.

TpybonpoBoAb! XNOPHOW BOAb! BbINOMHAKTCHA U3 KOPPO3MOHHO-CTOMKMX MaTe-
pvianos. B nomeLleHn TpybonpoBoA yCTaHaBNMBAKOT B KaHanax B Moy Unmn Ha
KPOHLLITEHAX, BHE 30aHNA — B MOA3EMHbIX KaHanax unv qoyTnspax n3 Koppoau-
OHHO-CTOWKUX TPY6.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA. 133
YuebHuk ans By3oB



PucyHok 8.3.
Cxema YCTaHOBKN
Aana nony4enus
rmnoxnopuTa HaTpua
3NEKTPONN30M:
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Wcnonb3oeaHne nopolwkoobpasHbiXx peareHToB. Ha Manbix CTaHumax u
BOAOOYMCTHBIX YCTAHOBKAX LIENecoobpasHo 0TKasaTbCA OT MCMONb30BaHWA
XVOKOrO Xropa v NpYMeHnTb TBEPAbIE, MOPOLLKOOBPasHbIE BELLIECTBA — XMop-
Hyto naeecTe CaCl,0 v rvunoxnoput kansuua Ca(ClO),. 3Th BewlectBa MeHee
OnacHbl B 06paLLgH1m, NPOLIeCE X NOAroTOBKY 1 NOAa4M 3HA4UTENBHO NpoLLe
— NPaKTU4ECKY aHaNorm4eH NpYMeHeHNo KoarynsaHTa.

TosapHbi npopykT CaC1,0 vnn Ca(C10), pacTeopstoT B pacTeopHoM bake G
MexaHn4ecknm nepemMelLmBaHvemM. Konmvectso 6akoB He MeHee OByx. 3aTem
pacTBop pa36aBnalT B pacxogHom H6ake 0o koHueHTpauum 0,5-1% v nopatoT
B BOZy 403aTOpaMun PacTBOPOB W CYCMNEH3WN.

YunTbiBas KOPPO3UOHHYH aKTUBHOCTbL pacTBopa, 6akv CNeayeT N3roTaBnmMBaTh
13 [epeBa, NnacTMacchl UNn Xene3o6eToHa; 3 KOPPO3MOHHO-CTOMKUX MaTe-
pvianoB (MONU3TUNEH WU BUHUNNACT) OOMXHbI BbiTh Takxe Tpy6onpoBoab! 1
apmartypa.

XnopupoBaHue Bogbl rMnoxnopuToM HaTpus. Ha o4nicTHbIX CTaHUMSX, raoe
CYTOYHbIN pacxof xnopa He npesbiaeT 50 Kr/ cyT, @ TpaHCNopPTMPOBKA, Xpa-
HEHWE 1 MOArOTOBKA TOKCMYHOMO XIopa CBA3aHbl C TPYAHOCTSIMU, MOXHO Afs
XINOPUPOBaHKSA BOAbl Ucnonb3oBaTh runoxnoput Hatpus NaClO. JaHHein pe-
areHT Mony4alT Ha MecTe MPUMEHEHNS, UCMOoMb3Ya YCTaHOBKM 3MEeKTPONN3a
pacTBopa nosapeHHon conu (puc. 8.3).

B pacteopHom 6ake npurotaenusaetcs pacteop N30, 6nm3kui K HacbILLEH-
Homy, — 200-310 r/n. Ina nepemeLunBaHns NMPUMEHSIKOT MEXaHWUYECKME YCT-
pOVICTBA, LMPKYNALMOHHBLIE HACOCHI UIN CXaTbIN BO3AYX.

SJ'IBKTpOJ'II/ISGDbI MoryT BbITb NMPOTO4YHOro UM HeENpPoTo4YHOro Tmuna, Hanbonee
LLIMPOKO MCNOoJb3YHT nocnegHue. OHun npencrtaBsnAalT cobon BaHHY C yCTAaHOB~
JIEHHbIM TaM NakKeToM MacTMHYaTbIX 3JIEKTPOOOB. SﬂeKTpO,ﬂbl, Kak npasuno,
FpaCbI/ITOBbIe, npucoegnHeHHbIe K NCTOYHUKY NMOCTOAHHOIO TOKa.

1 — pacTBopHbIN 6ak; 2 — Hacoc; 3 — pacnpefenvTenbHbIN TPOMHWK; 4 — pabouni Hak;
5 — nonnaBok-[03aTop; 6 — aNeKTponm3ep; 7 — 30HT BbITAXHON BEHTUNALMM;
8 — 6ak-HakonuTenb rMNoXIopuTa HaTpusi; 9 — CTOYHUK MOCTOSHHOMO TOKa

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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B pesynbTaTe peakuuy XnopHOBaTUCTOM KUCIOTbI C e0KUM HATPOM 06pasyeTCﬂ
rMNoxXnopuT:

NaOH + HCI - NaCLO + H,0.

Ha cTaHumm Heo6x0AnMo UMETb He MEHEE TPEX 3NEeKTPONM3epoB, KOTOpbIE YC-
TaHABNMBAKOT B CyXOM, OTanMBaeMoM NoMeLLeHnn. B anekTponvnsHomn BaHHe
LOMKHbI 6bITb TPYGONPOBOALI ANS BOAAHOI 0 OXNaXAeHUs, Haf 3NeKTPONIM3EPOM
yCTaHaBNMBAKT 30HT BbITAXXHOW BEHTUNSAUMU AN YOANEHWS BbIOENAHOLLNXCS
ra3oB. BbiIcOTHOE pacnonoXeHWe anekTponnM3epa LoMKHO 06ecne nTs NocTyn-
nexve pacteopa NaCLO B 6ak-HakonuTens camoTekoM. bak-HakonuTens pas-
MELLIatOT B BEHTUIMPYEMOM MOMELLEHUM, JO3MPOBKY PAacTBOpa rMrnoxnopuTa B
BOZY NPOM3BOASAT 3)KEKTOPOM, HACOCOM-A03aTOPOM WM APYrMM YCTPONCTBOM
L7151 MOAa4yn pacTBOPOB W CYCMNEH3MI.

CmecuTenu xnopHo Bofbl ¢ o6pabaTtbiBaemMolr BOAOV NOAPasAEnsoT Ha Tpy
Tuna: epLuoBble (Mpy pacxoge cTo4HbIX Bog Ao 1400 m3/cyT), notok MNMapwans
(pvic. 8.4) n B BUIEe eMKOCTU C MHEBMATUHECKUM N MEXAHWNYECKM NepemMe-
LLUMBaHVEM.

KoHTakTHbIE pe3epByapbl NnpegHasHaYeHbl and obecnedveHnsa pac4eTHon
NpoOAOIIXXNTENBbHOCTN KOHTAKTa O4YMLLIEHHbIX CTOYHbLIX BOO C XNOPOM U TMNoxX-
JIOPUTOM HaTpuUA. OHn NPOEKTUPYHOTCA KakK NnepBunYHbIE TOPU30OHTAJIbHbIE OT-
CTOVHVKW B KONMNYECTBE HE MEHEE OBYX, 6es CerGKOB, Ha BpemMa I'IpeﬁblBaHMH
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- Q00 o
el Cwmecutenu xnopHomn
Tzl BOOb!
L]
a — epwoBoro Tmna; 6 — Tuna noTok MapLans
Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA. 135
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cTouHbIx Bog 30 MuH. Mpy 3TOM y4MTLIBAETCS Y BPEMS NMPOTOKA CTOYHbIX BOZ
B BbiMycke. B KOHTaKTHbIX pe3epByapax NnpegycMaTpyBaeTcs Neproanyeckoe
(NpymMepHo pa3 B 5-7 cyT) yaaneHne o6pas3yroLLEerocs ocagka v nepekayka ero
B MPVIEMHYH0 KaMEepPY OYUCTHBLIX COOPYXXEHWI.

8.3. O6e33apa)xmBaHne 030HUPOBAHNEM

OsoH (O,) — annoTponHas MoaudIKaumsa KMCNopoaa, Hanbonee CunbHbIA 13
M3BECTHbIX B HacTosllee BpeMsa okucnutenen. Kak 1 xnop, 030H ABMSETCS
BbICOKOTOKCUYHbBIM, SA0BUTLIM ra3oM. 3T0 HECTOMKOE BELLIECTBO CaMmopasna-
raetcs, o6pasys kvcnopof. O6napasi BbICOKMM OKUCIUTENBHO-BOCCTAHOBU-
TerNbHbIM NOTEHLMANOM, 030H NPOSIBISET BbICOKYH PEAKLMOHHYH aKTUBHOCTb
Mo OTHOLLIEHMIO K Pa3fM4HOr0 poda NPUMECSM BOAbI, BKITHOYaa B1ONorniecku
Hepa3snaraeMble COeAUHEHVS U MUKPOOpraHn3mel. [py B3aumopencTeum 030-
Ha C MpVMMecsMM Bofbl MPOTEKAET MPOLECC MX okucneHus. OgHo u3 ero npe-
WMYLLIECTB MEepes ApYrvMU OKUCAWUTENAMM C MMIMEHUYECKON TOYKM 3PEHUS
— HecnocoBHOCTb K peakuysM 3amelleHuns (1 oTnnyme ot xnopa). [pu 030HU-
poBaHuM B 06pabaTbiBaeMy Bofy HE BHOCSATCS AOMONHUTENbHBLIE MPUMECH, a
BEPOATHOCTb 06Pa30BaHNst TOKCUYHBIX COEAVHEHUI 3HAYUTENBHO HUXE, YEM
NPy XNOpPUPOBaHUN.

BakTepuumpHoe OercTBre 030Ha 06bACHSETCS Ero CroCoBHOCTLI0 HapyLLaThb
06MEH BELLECTB B XMBOW KNETKE 338 CHET CMELLEHNA PABHOBECUS BOCCTaHOB-
NeHVs cynbgMOHbIX FPYMN B HEaKTVBHbIE ANCYTbdnaHbIe dropMbl. O30H 04eHb
aththekTMBHO 06€33apaxmMBaET Cropsbl, NaTOreHHbIE MUKPOOPraHN3Mbl Y BUPY-
Chbl.

VHTepec K npuMeHeHUo 030Ha Ans 06paboTKy CTOYHBIX BOZ BO3HVK U CBSA3M
C ero NoTeHUMarnsHo MeHbLLEN ONAcHOCTLIO Ans BogoemoB. OcTaTouHbIN pac-
TBOPEHHbIN B BOLE 030H MOJIHOCTLO pa3naraeTcs 3a 7-10 MVH 1 B BOBOEM He
noctynaert. [Npn 06paboTke Boabl He 06pa3yTCA BbICOKOTOKCUYHbIE ranore-
HOpraHu4eckne coefuHeHus. Kak npaeuno, ucnonb3oBaHve 030Ha ans obpa-
60TKM CTOYHBIX BOJ MMEET ABOMHYKO Lienb — 06ecneunts 06e33apaxmnuBaHue 1
YIyHLLINTL KAYECTBO OYMLLIEHHO BOAbI; KPOME TOr0, PasnoXMBLUNECS, HE BCTY-
NVBLLIYE B pEAKLMI0 MOMEKYIbl 030Ha 060raLlalT Bogy pacTBOPEHHbLIM KCMO-
ponom.

MNpnbnnanTensHan go3a 030Ha Ans 06e33apaXXMBaHMA FOPOACKUX CTOYHbIX
BOQO, NPOLLEALIMX NOMHY Buonormnyeckyo oumcTky, — 8-14 r/m3. Heobxoaun-
Masi MPOAOSIXUTENBHOCTL KOHTakTa okono 15 MuH. Ecnn uensto npymeHeHns
030HVPOBaHWA ABNSETCA HE TONbKO 06e33apaXxunBaHne, HO 1 [o0YMCTKA CTOY-
HbIX BOf, TO BOSMOXHO yBENMYeHne [03bl 030Ha Y NPOAOIMKUTENBHOCTA KOH-
TakTa. Tak, Npn 030HMPOBaHUN BMOMIOrMHECKM OYMLLEHHBLIX FOPOACKUX CTOUHbIX
BOA C Ao3om 03oHa okono 20 r/m3 noMrMmMo nonHoro o6e33apaXxmnBanHns Npo-
ncxoput cHxerve XIMK sogel Ha 40%, BINK  Ha 60-70, MNAB Ha 90, okpacku

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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Bpewms
obe33apa-—

[Nepurog
nocne

XKMBaHuA, o
nencTena

MUH

BnusHue

Ha opraHonenTn4eckue

CBoOWCTBa BoAbl

BnsiHne ncxopHoro
Ka4ecTBa BOfb!
Ha achcpekT

06e33apa>|<|/|Bava

XnopupoBaHue 30 Cytkm v Gonee  Yny4yLiaeT: okucnset C pocTom MyTHOCTH,
B 3aBMCMMOCTU  (heHonbI [0 NPOAYKTOB, LBeTHocTV 1 pH
OT [03bl He obnaparoLLmx yXyALiaeTcs
X1opdheHONbHbIMU
3anaxamu
Vopuposarue 5-10 YxyALiaer: 3anax noga, [Mpn Hann4uum B BogE
KOTOPbIV YNETY4MBAETCA  OpPraHU4YecKuX BELLEeCTB
yepes3 40-50 muH H6axkTepuumaHbIn adhchexT
He N3MeHSeTCS
Os0HupoBaHue 2-10 YnyylwiaeT: ycTpaHsaeT C pocToM KOHLEHTpaLMn
3anaxu B3BeLLEHHbIX BELLECTB
6akTepuungHas
aKTVBHOCTb NapgaeT
ObpaboTka 60-120 90-150 cyt He Bnunser C pocTom KOHLEeHTpauumn
noHamMu B 3aBUCMMOCTU B3BELLIEHHbIX BELLIECTB,
cepebpa OT [03bl TEMMepPaTyphl,
conesoro coctasa 1 pH
yMeHbLLaeTcs
O6paboTka MrHoBeHHO He Bnusiet Hann4uve B3BeLLEHHbIX
Y®-ny4amu BELLIeCTB Pe3Ko
CHWXaeT adhdpekT
o06e33apaxvBaHns
[lamma— - Ha kunieyHyto Yry4LlaeT: yHM4TOXaeT He Bnunset
obny4eHve nanoyky He 3anax
[encTByeT
BoAbl Ha 60%, NpakTM4eckn NONHOCTLIO NponagaeT 3anax. Ha peakumn o3oHa  Tabnuua 8.1.
Creundmka
B BoAe BnAMSeT 6onbLLOe YMcno CbaKTOpOB, n no3aTomy fonee To4HO ero nosy PASANYHBIX METOR0B
onpenendroT 3KCnepmMeHTanbHbIM NyTEM. o6e33apaxmsaHus

CTO4HbIX BOL

Mony4yeHne o3oHa. O30H 6LICTPO pasnaraeTcs U He XPaHUTCS, NO3TOMY ero
nony4alT Ha MecTe MCNonb30BaHWA. AnnapaTkl ANA NoNyYeHs 030Ha Hasbl-
BalOT reHepaTopamu 030Ha, UM 030HaTopamn. B MpOMbILLINEHHBIX YCNOBUAX
030H MOMy4aloT NPonyckaHWeM NoToka Bo3gdyxa Unmn KMcnopoaa Mexay Asymsa
3NeKTpoAamMmu, K KOTOpbIM NOABOANTCS NEPEMEHHbI 3NEKTPUYECKNIA TOK BbICO-
Koro HanpsxeHus (5-25 kB). HTobbl n3bexaTb 06pa3oBaHnsa aNeKTpU4ecKomn
[yrv, 0gvH, a nHoraa 0ba anekTpofa MoKpbIBAOT CNOeM AM3neKTpuKa ognHa-
KOBOW TONLLMHBI (AnanekTpuyeckuin 6apbep). B Takon paspsgHon cucteme 06-
pasyeTcs TNelLmii KOPOHHLIN (TYXuin) pa3pag.

I'IpMHumnmaanaﬂ TexXHoJiorn4yeckaa cxema 030HMPOBaHUA CTO4YHbIX BOA CO-
CTOUT N3 OBYX OCHOBHbIX 6nokos — nony4eHna 030Ha N O4NCTKM CTO4YHbIX BOA.

Bnok nony4exus o3oHa (pyc. 8.5) Bknto4aeT YeTbipe CTyrneHn: 3a6op 1 cxatue
BO3AyXa; OXNaXAeHve; OCyLLKa 1 (hnnsTpoBaHVe BO3AyXa; reHepaums 030Ha.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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PucyHok 8.5.
Cxema ycTaHoBKM
nony4eHusa o3oHa
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13 BO3Qyxa

OﬁeasaanMBaHme CTO4HbIX BOA U BbIMyCK B BOAOEM

ATmocthepHbIn BO3ayx 3abupaeTcs Yepe3 BO3OyX03abopHyH LLIaxTy, OCHa-
LLieHHyt0 rpy6biM UNETPOM, M KOMMPECCOPaMn MOAaeTCs B CreuuanbHble
oxraguTenu, @ 3aTeM Ha aBTOMAaTUYECKMEe YCTAHOBKYM [N OCYLLKM BO3[yXa Ha
afcopbeHTe — cunukarene.

OC\/LIJEHHbIVI BO3OYyX NOCTYyNMaeT B aBToMaTn4eckmne 6nokun CIZ)I/IJ'IprOB, B KOTOPbIX
OCYLLECTBNAETCA TOHKaA 04NCTKa BO3ayxXa OT Nbuin. s (*)I/IJ'IprOB OCYLLUEH HbI
1 0YNLLIEHHbIV BO3YX NOAAETCA B rEHEPATOPbI 030Ha.

B o6pabaTbiBaeMyto CTO4YHYHO BOLAY O30H BBOASAT PasnMyYHbIMK criocobamu:
6apboTrpoBaHMEM COAEPXKAaLLEero 030H BO3[yxa Yepes crioi Bofbl (oucnep-
rMpoBaHVe BO3AyXa MPOMCXOAUT Yepe3 (UNLTPOCHI); CMELLMBAHUEM BOfbI C
030HO-BO3[YLLIHOM CMEChI0 B 3XEKTOpPAaxX Wnv B CreumanbHbIX UMAennepHbIX
MEXaHNYECKMX CMECUTENSIX.

5 8
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1 — komnpeccop; 2 — pecuBep; 3 — oxNaguTenb BO3Ayxa; 4 — OCyLUMTENbHAsA YCTaHOBKa;
5 —reHepaTop 030Ha; B — BbICOKOBONLTHbIN TPAHCHOpMaTop; 7 — 3aNeKTPUHECKUA LT
yrpasneHust; 8 — Tpy6onpoBof 030HO-BO3YLLHOM CMECU B KOHTaKTHYIO KaMepy;

9, 10 — nopgaya 1 0TBEAEHME OXNaXxaatoLLen Boab!

BbI6op TWNa KOHTaKTHOM KaMepbl ONpefenseTca pacxogamm o6pabaTsiBaeMon
BOfb! M 030HO-BO3[YLLIHOWM CMECU, HEOBXOAMMbIM NEPVOAOM KOHTaKTa BOAb! C
030HOM W CKOPOCTHH0 XMMUHECKIMX PEaKLMN.

8.4. O6e3zapaxuBaHue ynbTpachuonerosbiM 06nyyeHnem

Hawnbonee pacnpocTpaHeHHbI 6Ge3peareHTHbIn MeTofn 06e33apaxuBaHus
CTO4YHbIX BOJ — Mcronb3oBaHne BakTepuumpHoro ynerpadmonetosoro (YA)
N3MNy4YeHnsi, BO3OENCTBYIOLLEro Ha pasfMyHble MWKPOOPraHn3Mbl, BKM4as
B6akTepun, BUPYChI U rprbbl.

O6eszzapaxusatowmn adichekt YP-unanyyveHns obycnosrneH HeobpaTMMbIM
nospexgervem monekyn OHK n PHK mukpoopraHvm3moB, Haxogsawmxcst B
CTOYHOM BOZe, 3a CYET (DOTOXMMWUYECKOr0 BO3OENCTBUA Jy4UCTON 3HEPruUW,
KOTOpOe NpeanonaraeT paspbiB UM UBMEHEHNE XUMWNYECKWX CBSI3EN OpraHn-
YeCcKOW MOSeKynbl B Pe3ynsTaTe NorfnoLeHns SHEPrUm N3MYyHeH s

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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CreneHb MHAKTUBALMU MKPOOPraHnamoB Y ®-13ny4eHnemM nponopLumoHansHa
ero nHteHcmsHoctu | (MBT/cm?) n BpeMeHu obnyyermns T (c). MNponsseneHve
3TUX BENUYUH Ha3biBaeTcA fo3o 06nyyeHns D (MOx,/cm®) n aBnaeTcs mepoi
B6aKTeEPULNAHOMN 3HEPTM, COOBLLIEHHON MUKPOOPraH3MaM.

Mpn NpoekT!poBaHWK ycTaHoBOK Y®-06e33apaxmnBaHns CTOYHbIX BOA, [03a
06ny4yeHus npuHnmaeTcsa He MeHee 30 M,/ cmP.

NonoxwuTenbHble CaHNTapPHO-TEXHOJIOFMYECKME aCneKTbl MpuUMeHeHnA V-
nany4veHmna ond oﬁessapaxmsaHMﬂ CTO4YHbIX BOA — 3TO HENPOAOOIKNTENbHOE
BpeMA KOHTaKTa, UCKIlio4YeHune o6pasosaH|/|ﬂ TOKCU4HbIX N KaHUEepOoreHHbIX
NPOOYKTOB, @ TakXe OTCYTCTBME NPOJIOHTMpOBaHHOr 0O broungHoro 3(*)CbeKTa,
OKa3blBakoLLero oTpuyatesibHoe BNnAHE Ha BOA0EM — NMPUEeMHMK CTOYHbIX BOO.
OTcyTCTByeT HeobxoaMMocCTb XpaHeHnAa onacHbIX MaTtepuanoB N peareHToB.
VcTaHoBKN OGGSBapa)KI/IBaHI/IH CTO4YHbIX BOAO yJ'Ipra(*)VIOJ'IeTOBbIM nanyvyeHmnem
JIerko aBToMaTun3npyroTca 1 6bICTpO 3arycKkarTca B pa60Ty, OHWM OOCTaTO4HO
NpoCThbI B O6CJ'Iy)KVIBaHVII/I.

HaHHbin MmeTop obe33apaxmBaHus Hanbonee NPUMEHUM Ha O4UCTHBIX COOPY-
XeHusax HebonbLuon npomssoguTensHocTy (oo 20 000 m3/ cyT). YP-ycTaHoBKM
3chdhekTVBHBI Mpu 06e33apaxvBaHUM CTOYHbIX BOA, NMPOLUEALIMX KaYeCTBEeH-
Hyt0 BMONOrNYECKY OYUCTKY UM JAO0YUCTKY Ha KPYMHO3EPHUCTLIX (hMnbTpaXx,
TaK Kak MPUCYTCTBME B3BELLEHHbIX BELLEECTB CYLLECTBEHHO CHUXaeT bakTepu-
LUmMaHbIN 3dhdhexT.

B kauectBe MCTOYHUKOB Y®P-U3nyyeHVs MPUMEHSIOT creumarbHble pTyTHO-
KBapLEBbIE M PTYTHO-AProHOBbLIE NaMmMbl CO CreumarnbHbIM CTEKSTOM, KOTOPOE
6naropaps oTcyTcTBUO B Hem okcupaos Fe,O,, Cr,0,, V,0, 1 cynbtmnaos Taxe-
NbIX METANNOB, nornoLatoLmx Y®-nyym, 06nagaeT noBbILLEHHON MPO3paYHOC-
Tbto B 06nactv Y®-cnekTpa. llamnbl HU3KOro AaBneHns UMET NoTpebnsemyio
MoLuHocTe 2-200 BT n pabouyto Temnepatypy 40-150°C, namnbl BbICOKOro
LaBfeHnst — MoLHOCTb B Npegenax 50-10 000 Bt npu pabo4ern Temnepatype
B600-800°C.

[na 068338p8)KI/IBaHI/IF| CTO4HbIX BOL NPUMEHAT YCTAHOBKK HANMopHOro n bes-
HaMNopHOro Tuna, KOTopble, B CBOKO 0o4epenpb, BbIBaOT C Nnorpy>keHHbiMn B BOAY
MCTO4YHMKaMN N3ny4eHna (namnamu) n HEeMNorpy>xXeHHbIMW.

B Hawwer cTpaHe BbinyckatoTcs HanopHble yctaHosku cepumn YOB (HIMO «J1AT»)
3aBO[CKOro N3roToBMeHVs ana 06e3zapaxmBaHua Boabl NPON3BOANTENBHOC-
Tbto 0T 6 go 1000 m3/4 1 go3om o0bny4eHuns 45 mOx/cm2. B ycTaHoBKax mc-
nonb3yoTcs 6akTeprumaHbIe namnbl HU3Kkoro aasneHns Tuna Ob-75-2 co cpo-
koM cnyx6bl 12 000 4 (1,5 roga). Ha pucyHke 14.8 npepctaBneHa ycTaHOBKa
Y[B-6/6 nponsBoanTensHocTbo 6 M3/ 4. Takxe BbinyckaeTca o6opynoBaHve
LN191 yCTAHOBOK HonbLUEe MPOM3BOAMTENBLHOCTM BEe3HANoPHOro THna.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA. 139
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METOLbIl JOOHYVICTKWVI
CTOYHbIX BO4

Mop pooyMcTKOM NogpasyMeBaroT METOfb! U MPOLECCHI, OMOMHAOLLNE Tpaau-
LMOHHBIE TEXHOMOTMYECKME CXEMbI [BYXCTYNEHYATON 04YMCTKM (MEXaHYecKas
+ Buonornyeckas) CTOYHbIX BOL AAGHHOr0 cocTaBa. BoamoxHas cTeneHb yaane-
HUSA 3arpsASHEHUI B MPOLIECCaX TPETUYHOM O4YUCTKM (OOYMCTKM) NPaKTUYECKM
HeorpaHu4eHa 1 onpefenseTcs ycnoBHbIMY CE6pPOCa QUULLIEHHBIX CTOYHBIX BOA,
B BOAOEMbI, MOAAYM BOLbl U3 TEXHUYECKME HYXAbI, PEKpeaunoHHoe o6BoaHe-
HVE WIN B CUCTEMY NUTLEBOI0 BOJOCHaGXKEHUS.

9.1. YpaneHvue n3 Boabl 6MOreHHbIX 3J1IEMEHTOB

BuoreHHbie 3neMeHTbl — XMUHYECKWE 3MEMEHTBI, MOCTOSHHO BXOASALLUME B CO-
CTaB OpraHM3MOB 1 BbINOSHSOLLME OnpefeneHHble Guonornyeckne yHKLMN.
K nx umcny oTHocsTCS: Kcnopog, Yriepom, Bogopog, a3oT, 6op, cepa, kansumin,
Kanumn, HaTpUi, XINop, a TakXe MoA, LMHK, MarHWii, MapraHeL, Xeneso v gpyrue
XUMUYECKME 3NIEMEHTLI, HEOBXOAMMbIE OpPraHM3Mam B HUHTOXHbIX KONMYECT-
Bax. O6bI4HO rny6oKYH 0YMCTKY CTOUHBIX BOA, C YAANEHWEM HEKOTOPbIX BMOreH-
HbIX 311EMEHTOB NMPOV3BOAAT NOCE MX BUONOrMYECKON OHUCTKM NPV MOBTOPHOM
MCMONb30BaHMW AN HYXX A TEXHUYECKOr o BogocHabxxeHus. [py aTom Havbonee
4acTo peLuaeTcs 3agada HUTPUMKALUK, T.e. OKUCHEHWS aMMmaka 4o a30THOM
kucnoTel. [pouecc MMEET OrpoMHOE 3HAYEHVE O 3EMIIERENVS, Tak Kak ne-
PEBOANT a30TUCTbIE COEAVHEHNS B HOPMY, LOCTYMHYO A8 MUTAHUA PACTEHUIA.
Kpome Toro, ans BogoemoB 06LLECTBEHHOrO BOAOMOMb30BaAHUSA CYLLECTBYOT
MOK no 6roreHHbIM 3aneMeHTaM, B YaCTHOCTU a30Ta COMeBoro aMmMuaka fo
2 mMr/n. 13 n3BecTkoBbIX METOAOB YAANEHUs U3 Bogbl a30Ta CONIEBOr0 aMMU-
aka: gecopbuua BO3OyXOM B LLENOYHON CPELe, 030HUPOBAHKE, XIOPUPOBaHUE,
HUTpUdIMKaLUWS — BCe LUMPE BHEAPSETCH B NPakTUKy nocnegHuin metog. [Mpw
3TOM @30T 13 BOfbl HE YOanskT, @ NepeBodAT a30T CONeBoro aMMuaka B HUT-
paTbl Y HUTPUTBI, YTO 3HAYUTESILHO YIYHLLAET KUCIIOPOAHBIA PEXUM BOJOEMA.

Mpouecc HUTpudMKaLummn yecrneLLHo NpoTekaeT B 61odinnsTpax U a3poTeHKax 3a
CYET XMN3HELAEATENbHOCTM BakTepU-HUTPUVKATOPOB, 1 3pdekT HUTpUdINKa-
unm cooTBeTcTBeHHO cocTaensaeT 30-47, 60-70 n 70-75%. MNog adpchekTns-
HOCTbH HUTPUCOMKALIMM NOAPa3yMEBAIOT OTHOLLIEHWE CYyMMbl 0Bpa30BaBLUMXCH
HWTPaTOB W HUTPUTOB K MCXOOHOMY COAepXXaHio aMMOHUIHOMO a30Ta, Bblpa-
XXEHHOE B MpoueHTax. [1na Bcex coopyXeHui Brionorm4eckon o4mcTkm, paboTta-

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
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OLLMX B CXEMAX HUTpUAIMKALMK, HEOBXOAUM Nepuop 3apaaxkun Unv agantaumun.
Tak, ans aspoTeHkoB oH cocTasnaeT 30-45 gH., npu aTom HabnogaeTcs y6binb
aKTMBHOroO Mna no CyxoMy BEeLLEeCTBY BCNeACTBME OTMUPaHUS canpodUTHOM
MUKpOodhnops! 1 BenyxaHue mna. CKopocTb OKMCNEHWUA aMMOHUHOMO a30Ta B
pacyete Ha ‘1 r 6e330/bHOr0 BELLIECTBa aKTUBHOMO Ma He npesbiaeT 4,2 Mr
asoTa B 4Yac npu MHTeHcuBHocTn 3 M3/ (M2 *r). Bo3pacTaHne MHTEHCUBHOCTM
aspaumm go 16 m3/(m2*r) Bne4veT 3a cobor Bo3pacTaHMe CKOPOCTM OKucne-
HUA oo 4,8-5 Mr azoTta B 4Yac. [Npu nHTEHCMBHOCTM aspaumn 15,7 M3/ (M2 *r)
n 10-4acoBor NpopomXUTENsHOCTU 3hdhekT HUTpUdMKaumm gocturan 92%.
Hawnbonee Bbicoknin 3adhdekT HATpUdIMKaLMM OOCTUraeTca B a3poTeHkax. B Hux
BO3MOXHO yNpaBnsaTh NPOLECCOM 3a CYET KOHLEHTpauum 6romacchl HATpU-
hMLVMPpYHOLLIErO MNa M ONTUMM3aLMM COCTaBa ero MMKpobransHoro HaceneHus.
PekomeHpyeTcs yCTPOMCTBO CrneumanbHoro pesepeyapa Ons BblpallvBaHus
HUTPUDULIMPYIOLLIEr0 1A, TaK Kak NPMPOCT akTVBHOMO M1a B CAMOM a3pOoTeH-
Ke- HATpUh1KaTope BECbMa Marn.

Hoounctka cTo4HbiX Bog chunbTpoBaHueM. [ns 3toro Hanbonee LUMPOKO
NpUMeHsItOT huneTpoBaHKe Ha 6apabaHHbix ceTkax ¢ aderkamm 0,5-1 MM, co
ckopocTbto 40-50 M/ 4 ¢ nocneyoLLmm hunsTpoBaHNeEM Ha innsTpax ¢ 3ep-
HMCTOM 3arpy3kon. [na oo4nMcTk BMONOrMHYEcKN OYULLIEHHBIX CTOYHbIX BOA
MCMONb3YHT NPSAMOTOYHbLIE CKopble unbTpbl. [peanoyTeHre cnedyeT oTha-
BaTb CKOPbIM (DUNLTPaM C HanpaBneHeM NOTOKa CHU3Y BBEPX, @ TakKe MHO-
rOCMOMHBIM KapKacHO3achIMHbIM 1 KPYMHO3epHUCTLIM thunbTpam. CkopocTb
dvneTpoBaHWA NpuHUMaKNT 5-15 M/ 4. [Npy rneTpoBaHUN Yepes 3epHUCTYIO
3arpy3ky 6MONOrMYecKM OYMLLEHHBIX CTOYHbIX BOA OOCTUraeTCA CHUXXEHWE
BMNK_ Ha 70-80%, XIK — Ha 30-40%, B3BeLUeHHbIX BellecTB — Ha 80-

nonu

90%.

[MpoMbIBKY thrnbTPOB OCYLLECTBASOT BOLOW C COAep XXaHeM B3BEeLLEHHbIX Be-
wectB go 20 Mr/n unu NpUMeHsItoT BOLOBO3AYLLHYKO NPOMbIBKY. Ha ckopbix
hunbTpax c ABUXKXEHWEM BOfbI CBEPXY CReayeT npefycMaTpmBaTh YCTPOMCTBa
L9 rMOpaBANYECKOro UM MEXaHWYEeCKoro B3pbIXNIEHUs] BEPXHEr0O Cros 3a-
rpy3Kku. /IHTEHCMBHOCTb MPOMbIBKM CKOPbIX NeCHaHbIX (UINLTPOB C HUXHEN 1
BEPXHEN NpoMbiBkon — nopsagka 16-18 n/(c*m?) B TedeHnn 6-8 mMuH, a ana
LBYXCNOMHbIX thmnsTpoB — 14-16 n/(c*Mm?) B TeveHun 8-10 muH. Ona npotu-
BOTO4YHbIX CKOPbIX (AMNLTPOB NPUMEHSOT BOLOBO3AYLLIHYKO NPOMbIBKY CO Che-
LYHOLLM PEXMMOM: NMPOLYBKa BO3OyXOM C MHTeHcuBHOCTL 18-20 n/(c*m?)
B TeyeHun 1-2 MUWH; BOAOBO3AyLLHAA MPOMbIBKA C WHTEHCWMBHOCTbD 6-7
n/(c*m?®) B TedeHun 4-5 MuH. MNpoaomXnTensHoCcTb hUnsTPoLMKIa NpUMEHS-
tOT: ANA KBapLEBbIX NPAMOTOYHbIX (MNLTPOB 12 Y Npu UCXOJHOM COQEPXaHnn
B3BeLleHHbIX BewecTB 15-20 mr/n v 8 4 npm 20-40 mr/n; ana npoTMBOTOY-
HbIX 1 OBYXCNOWHBIX (hrnsTpoB 24 4 Npy UCXOQHOM COOEPXaHUM B3BELLEHHbIX
Bewects 15-20 mr/nun 16 4 npn 20-30 mr/ n. Boaa nocne npomMbIBkK k-
TPOB NOABEPraeTcs 0TCTaNBaHUIO B TEHEHWM 2 Y, @ 3aTEM NOAAETCA B a3pOTEH-
KW, @ 0CaoK NOCTYNaeT B COOPYXeHue no obpaboTke ocagkos. Mepuognyecku,

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
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1 pas B 3 MecsLa, 3arpy3ka (hunbTPOB XNOPUPYETCS, ANs Yero ounsTp 3anon-
HAIETCA Ha CYTU XNOPHOM BOZJOW C KOHLeHTpaumen xnopa 0,2-0,3 r/n.

B nocnepgHee BpeMsa 000YMCTKM 6UONOrMYECKM OYMLLIEHHBIX CTOYHbIX BOA LUMPE
NPVMEHSIIOT KapkacHo3acbInHble unbTpbl (K3®P). OcobeHHOCTLI0 KUHETMKM
N3BMeYeHVs MU B3BELLEHHbIX BELLECTB ABNSETCA TO, YTO MPaBUMHbLIN Kapkac
3a[epXXMBaeT KpynHble YacTuLbl B3Becu B konnyecTse fo 40%, BbipaBHMBaET
Harpysky no B3Becu 1 Tem cambiM 06ecrneymBaeT 6onee ogHOPOaHbIN aMcnep-
CHbII COCTaB B3BELLEHHbIX YacTuL, NPOHUKAIOLLMX BO BTOPOW (OUNBLTPYHOLLIMIA
cnon. [py 3TOM aKTUBHbIN UM, HAKaNUBAKLLMIACA B 3arpy3ke unetpa, He Te-
psieT CBOEN BUOXNMUNHECKOM aKTUBHOCTU. SththeKTUBHOCTL JOOHMNCTKM CTOUHbIX
Bof Ha K3®M cocTaBnaeT: no B3BeLleHHbIM BellecTBam — 80-95%; no cHuxe-
HU0 BenmnimnHbl BIK - — 66-83%; cHuxenne sennunHel XIMK - 24-40%. On-
TUManbHbIE TEXHOMOMMYECKME N KOHCTPYKTUBHBIE NapameTpbl K3®: ckopocTb
thunbTpoBaHus — 10 M/ 4; paamep dpakumii rpaBmnHoro kapkaca — 40-60 mm;
pa3mep hpakumi necyaHom 3ackinku 1-1,25 MM, BbiICOTa NECHAHOW 3aCbINKK
0,9 m, a obLas BbicoTa rpaBuiiHoro kapkaca — 1,8 m. OnTumaneHble napa-
MeTpbl BOAAHOM 1 BOROBO3AYLUHON NpoMbIBky K3®: npy BogsHOM NPOMbIBKE:
WHTEHCMBHOCTb NMofayn npombiBHoM Boabl 20-22 1/ (c*M?), npogonxntens-
HOCTb MPOMbIBKM 8 MWH, NPV BOQOBO3AYLLUHOM NPOMbIBKE: MUHTEHCUBHOCTL MO-
La4u npoMbiBHOM Bodbl 12-14 n/(c*M>2); MHTEHCUBHOCTL Nogayn Bosgyxa 20-
22 n/(c*M?2); NpofoNXMUTENBHOCTL NPOMBIBKM 10 MUH.

Cop6uus ocTaTo4HbIX OPraHNYecKnx BELECTB Ha akTuBHoM yrie. Copbuus
— MpoLEecCc, 3aKHYaloLWMUACA B TOM, YTO 3arpsA3HEHUst U3 CTOYHOM XMAKOCTU
WK NornoLaTea Teepabiv Teriom (abcopbums), ocaxaaTca Ha ero akTuB-
HO pasBuTOM NoBepxHOCTU (apcopbuwms), N BCTYNaT B XMMUYECKOE B3au-
MOJEenCcTBME C HUM (xeMocop6ums). [ns 04MCTKM NPON3BOACTBEHHbBIX CTOUHbIX
BOJ Yallle BCEro vcnosnb3yT agcopbumto. [ns aToro K 04nLL@eMon CTOHHOM
XMAKOCTW 0o6aBnAloT copbeHT (TBepaoe Teno) B pasMmenbYeHHOM BUae 1 nepe-
MELLMBAIOT CO CTOYHOM BooW. 3aTeM COPBEHT, HaCbILLEHHbIN 3arpA3HEHAMM,
OTOENAT OT BoAdbl OTCTanBaHNeM U hunsTpoBaHuem. B kavectse copGeH-
TOB MPUMEHSIOT: aKTVBHbI Yrofb, KOKCOBYH MEN0Yb, TOP, KAoMNWH, ONUAKK,
3ony v gp. Jly4wmin, Ho foporo cop6eHT- akTUBHbBIM yronb. [1nsa BoccTaHoB-
NeHVss COpBLUMOHHOM EMKOCTM aKTUBHBIM Yrofb MOABEPraeTcs pereHepauum
edK1UM HaTpoM, Napom nnm TepmoobpaboTke. MeToa cop6Lumm MOXHO MCMNosb-
30BaTb, HANPUMEP, AN1A OHYUCTKN NPOU3BOACTBEHHBIX CTOYHbIX BO[, COAEPXa-
LLMX MbILLbSIK, cepoBodopos 1 ap. Mocne ancop6UMoHHOM 04NCTKM ABMAETCA ee
OTHOCUTENbHAA BbICOKAA CTOMMOCTb.

[NosBneHne pOO4YMCTKM CBA3AHO C HEenpepbIBHbIM  yBENn4eHnemM BOOOMNOT-
pe6neH|/|ﬂ N COOTBETCTBEHHO O6paSOBaHVIeM CTO4HbIX BOA, NpWY KOTOPOM, He-
CMOTpPA Ha BbICOKYH SQJ(*)GKTI/IBHOCTI:; CYLLIECTBYHOLLINX OYNCTHBLIX COOPYXEHUN,
obLee KONMYECTBO OCTaATOYHbLIX 3arpA3HeHn, BbIHOCUMBbIX C O4ULLIEHHBIMUA
BOAamMu, NnpesbILLIAET CaMOO4MLLAI0LLIYHO cnocobHocTb BogoemMoB. BoamoxxHas
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CTeneHb yOAaneHns 3arpsa3HeHNN B MPOLIECCAX TPETUYHOM O4UCTKM NPaKTUYec-
K/ HeorpaHun4eHa 1 onpefensieTcs yCroBusaMy cBpoca OYMLLEHHBIX CTOYHBIX
BOZ WU NOCNEAYHOLLEN UX YTUNN3ALMN.

B pelueHnmn ob6uien npo6nembl UCTOLLEHNUA U NPEOOTBPALLEHMS 3arpsa3HEHUs
BO#OEMOB 6oMbLLUOE 3Ha4YeHVe NpuobpeTaeT NOBTOPHOE U MHOMOKPaTHOE 1C-
Nonb30BaHVe BOAb! Y B NEPBYHO 04YEPEb UCMONb30BaHNE OUULLIEHHBIX CTOYHBIX
BOZ NSl OPOLLIEHNS B CENbCKOM XO3ANCTBE, 8 TAKXE B KAYECTBE MCTOYHMKA TEX-
HMYECKOro BOAOCHAGXEHVS MPOMBbILLNEHHBIX NpeanpuaTuii. B panoHax, ucnbl-
TbIBaKOLLMX OCTPbIV AEIULUT B BOLE, YK€ UCMOMb3YHOT QUMLLIEHHbIE FOPOACKME
CTOYHbIE BOAbI AaXe AMs NOMofHeHUs 3anacoB nofA3eMHbix Bog. Camo co6on
pasyMeeTcs, 4To Tpe6oBaHUS K [O0YMCTKE CTOYHbIX BOA NMPW NOCNEAYHOLLEM WX
MOBTOPHOM WCMOMb30BaHWN OMPEefensoTca TEXHOMOTMEN TeX NMPEeanpUsTAn,
KyAa OHW HanpaBnsaTCS, a 3T0, B CBOK 0Yepefb, ONpefenseT pasHoobpasue
BO3MOXHbIX TEXHONOMMYECKUX CXEM, METOOB 1 COOPY>XEHWI MOAFOTOBKUN WX
LO0UUCTKM CTOYHBIX Bof. Bo3MOXHOCTb 1 LLeNnecoobpas3HoCTb MOBTOPHOMO UG-
MONb30-BaHWsI CTOYHbIX BOL OMPEOenstTCa CaHUTapPHbIMU, TEXHUHECKUMU 1
3KOHOMMYECKMMU hakTopamun. Bo3mMoxHOCTb U 3¢hthekTMBHOCTL OpOLLEHUS
CEenbCKOX03ANCTBEHHbIX NMoser 61MONorMYecKn OUMLLIEHHBIMY BbITOBBIMU CTOY-
HbIMM BOJamu 06LLen3BecTHa. Takoe UCMonb30BaHUE BbITOBLIX CTOYHbLIX BOf
O[HOBPEMEHHO MOXET pacCMaTpuUBaTLCS Kak NMPUEM UX J004MCTKU, 0Becneyn-
BaLLMI BbICOKYH CTEMNEHb U3bSATISE OCTATOUHbIX 3arps3HEHUIA 1, B YHACTHOCTY,
coeguHeHui hocdropa 1 asota. OgHako B 3TOM Cry4ae CEPbE3HOE 3HaYEHUE
Npro6peTalnT CaHUTapHO-3MMAEMMONOrMYECKUE MEPONPUATUS, NPERYCMaTpu-
BalOLUME MpedynpexAeHne pacnpocTpaHeHUs MHEKLMOHHBIX 3a6orneBaHunm
4yepes MoYBY W BblpalLMBAEMble OBOLLUM W MIOMbl, 8 TakXe 3aLUWTy 300p0oBbS
CEenbCKOX03ANCTBEHHbBIX PaBoUKX.

HeCMOTpH Ha Hann4me onpenerieHHoro nonoXXMTenNnbHOro onbiTa OpoLUeHndA
NYroB N CENbCKOXO3ANCTBEHHbIX Moner 04ULLEHHbIMU FOPOACKUMN U NPON3-
BOACTBEHHbIMW CTOYHbIMW BOOamMu, eLle MHOro BonpocoB OCTaeTcAa oo cero
BPEMEHU HEBbIACHEHHbIMIW, 1 B NEPBYHO 04epenb BOMPOCHI, CBA3aHHbIE C akKy-
MynaUmnen pacTeHnAMN BpeaHbIX AnA 3[0P0BbsA NHOAEN N XUBOTHbIX XUMUYEC-
KNX coeduMHEeHUn, CoOOep>XaLUmMxca B CTOYHbIX BOOAX. EGSyCJ'IOBHO, HY>XOaeTCHA B
fanbHerLlemM CoBepLUIeHCTBOBaHWM CYLLIECTBYHOLLIAA TEXHMUKE MonvBa. |_|O3TOM\/
BO3MOXXHOCTb NCMOJIb30BaHMA O4YUNLLEHHDBIX CTO4YHbIX BOA AJ19 OPOLLEHNA Cellb~
CKOXO3AVCTBEHHbIX MONEeN B KaXA0M KOHKPETHOM Cry4ae ycTaHaBnMBaeTcs
CaHNTapHbIMW OpraHamMm MI/IHI/ICTepCTBa 34paBo0oxXpaHeHNA U baccenHoBbIMK
MHCnekuynamm MVIHI/ICTepCTBa MenMopaLunu 1 BOAHOI0 X03A1CTBa.

Ce30HHOCTb OpOLLEHMSA, a creaoBaTenbHo, He06X0AMMOCTb CO30aHMsA 3HaYN-
TEMNbHbIX N0 06bEMY HAKOMWUTENEN, BbICOKAsi CTOMMOCTb OPOCUTENbHBIX CUCTEM,
TPYOOEMKOCTb MOMMBHBIX PaboT, Kak NpaBuno, OrpaHNYMBaT 06N1acTb NpUMe-
HEHWs 3TOro NPUeMa UCMofb30BaHNA CTOYHbIX BOL paioHaMMU, UCMbITbIBAIOLLIN-
MW OCTpbIn AedhnumnT B Bofe.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA.
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MeTOﬂbl A004YNCTKU CTOYHBIX BOL, YCroOBUA NX MPUMEHEHUA U KOHTPONA

MeToab!
[004YNCTKMN

PunbTpoBaHne

Apcopbuus

Burcopbuus

Koarynaums

®noTauns

YneTpa—u
runeptunbTpaums

HasHa4eHne meTona

CHuXeHve copepxaHns
B3BELLEHHbIX BELLIECTB,
NEerkooKNCIALLMXCSA
0praHN4eckmnx CoOeauHeHnn,
H6akTepnansbHOro 3arpasHeHns

OuvicTka BOAbI OT PACTBOPEHHbIX
OPraHN4ecKX GOeAVHEHNI

OumcTKa BOfAb! OT @HTPOMOreHHbIX
3arpsi3HeHNi

OumcTka OT pacTBOPEHHbIX
OPraHNYecKyX, B3BELLEHHbIX,
KOMNMOVAHbIX BELLIECTB,
thochopHbIX COEAUHEHNN,
HaKkTepranbHoro 3arpsasHeHus

OuncTtka ot NOBEPXHOCTHO—
aKTMBHbIX BELLIECTB

[emuHepanusauus, nonHoe
yAaneHve B3BeLLEHHbIX 1
OpraHV4eckx BELLECTB, a3oTa

1 thocchopa, bakTepransHoro
3arpsi3HeHs, BUPYCOB, a TakxXe
N3BMEYEHVE LIEHHbIX BELLECTB
13 conem TsXenblx MeTannos. B
COYEeTaHunn ¢ ApYrumMm MeTogamm
— MNosy4eHve BoAbl NTLEBOIO
Ka4ecTsa

O6nacTb
1CMONb30BaHUsA BOAb!

TexHn4eckoe BO#o—
cHabxeHwue, cbpoc

B BOAHblE 06LEKTI,
OpOLLIEHVE, MOMOMHEHNE
3anacoB NOA3EMHbIX
BOf,

Toxe

B cuctemax
NPOV3BOACTBEHHOMO
BOOOCHabXeHMsA

TexHnyeckoe
BopocHabxeHve, cbpoc
B BOAHbIE 06bEKTbI

TexHnyeckoe
BopocHabxeHve, cbpoc
B BOAHble 06bEKTHI

OnpecHeHve
BbICOKOMM—
HepanmsoBaHHbIX

Bof. TEXHMYECKOE
BopocHabxeHue, cbpoc
B BOOHbIE 06bEKTHI

[MNokasaTenu KoHTpons
adhdhekTa 4OOHUNCTKM

XK, BIK, copepxxaHne
B3BELLEHHbIX BELLECTB,
MUKPOBHOE 3arpsi3HeEHVE

XIK, BIK, copgep>xaxne
OpraHn4eckmx BELLECTB,
COeMHeHns a30Ta,
MUKpPOBHOE 3arpsisHeHne

XIMK, BINK, mykpo6Hoe
3arpssHeHve

XK, BINK, okncnse—
MOCTb, COAep>XXaHue
B3BELLEHHbIX BELLIECTB,
chocchaThl, OpraHNHecKuia
chocchop, ocTaTouHbIe

KOHLEeHTpauuu KoaryndaHTa

CopepxaHue MAB, XIMK

Cyxoi ocTaTok,
copgepxaHve
OpraHn4eckunx BeLLecTB
cneundmyeckmx
KOMMOHEHTOB MembpaH,
MUWKPO3NEMEHTBI,
MUKPOBHOE 3arpsasHeHne

[MpumevaHve

I'Iepe,u MncnonbL3oBaHNemM
0004ULLEHHBIX BOL HY>XXHO
oﬁessapa»(MBaTb

[NocTynatoLume Ha 04MCTKY CTOKM
[OMXKHbI 6bITb 0CBOBOXAEHbI

OT B3BELLEHHbIX 1 KONouAHbIX
BELLIECTB

[Nepepn ucnonb3oBaHnem Boga
ponxHa bbITb 06e33apaxeHa

[obaBku hnoKynAHTOB yny4LuaT
MPOLIECC OCBETNEHVA BOAbI.

[Nocne koarynaumm Heobxogrmo
NpYIMEHeHNe NeCHaHbIX U YrofbHbIX
chunbTpoB

OuuileHHas dinoTaumen Bo

0@ HacblILLEHa KV CIIOPOAOM.
Mepen ncnonb3oBaHVEM
LOO0YULLEHHbIE BOAbI HEOBX0ANUMO
06e33apaxuBaTb

MembpaHb! onxHbI 06nagate
CENEKTUBHOCTbLH, BbICOKOW
CKOPOCTbI chmnbTpaLmu,
XUMUYECKOW 1 MEXAHUHECKOW
NPOYHOCTLIO, [py monyyeHun
BOAbI AN MUTbSA UCMOMNb3YHTCA
MeMbpaHbI, JOMYLLEHHbIE K
NPUMEHeHWI0 B BoJ0CHabxxeHun

08 XI9HhOL1D MN1OMKOOT 190018 |A
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Gl

MeToab!
[00YUCTKM

3nekTpoananna

//loHHbIN 06MeH

Okucnenne

Buonorunyeckue

HasHa4eHune meTona

[eMuHepanusaums, 4yactuyiHoe
yoaneHme opraHN4ecknx
COEaVHEHMI, MUKPOBHOro
3arpasHeHys. B covetaHum c

apyruMmun MmetTogamMm — nonyveHue

BOAb! MNTLEBOr0 Ka4ecTBa

[emMvHepanusauvs, ynaneHvie
OpraHN4ecKmX NprYMecen,
CoefvHeHnn asoTa 1 hocopa,
CHVKEHWE MUKPOBHOro
3arpsasHeHns

CHVXXEHVE OPraHN4eckoro
3arpa3HeHust, MyTHOCTH,
LiBETHOCTW, MUKPOBHOro
3arpa3HeHus

OkvcrneHve opraHnyeckux
BELLIECTB, o6oraLleHme
KWCNOPOAOM, CHUXKEHVE
COfep>KaHUs B3BELLEHHbIX
BELLIECTB, COEIMHEHWI1 830Ta,
dhocdopa v apyrvx 61MoreHHbIX
311eMeHTOB, MUKPOBHOro
3arpasHeHyst

O6nacTb
MCMOsb30BaHWs Bofbl

BceBo3MoxHble
o06nacTv UCNonb30BaHNA
BOObI

Toxe

TexHnyeckoe
BOOOCHabXeHMe,
cbpoc B BogHbIE
06bEKTbI, MUTLEBOE
BogocHabxeHve

C6poc B BogHble 06bek—
Thl, TEXH/YECKOE BOOO—
CHab>XeHwe, OpoLLIEHME,
mononHeH\e 3anacos
NoA3EMHbIX BOA,

[NokasaTenu koHTpons
adhdhekTa 4O0UNCTKM

Cyxom ocTaTok,
cofepxaHue
OpraHNYeckunx BELLECTB
crneumntmn4eckmx
KOMTMOHEHTOB MEMBpaH,
MUKPO3NIEMEHTBI,
MUKPOBHOE 3arpsi3HeHVE

Cyxon ocTaTok,
MUKPO3NEMEHT®I,

creuntmryeckme BELLECTBA

MOHOOBMEHHbIX CMO,
MUKPOBHOE 3arpsasHeHne

XIK, BINK, copepxaHne
OpraHn4eckmx BELLECTB,
MYTHOCTb, LIBETHOCTDb,
MUKPOBHOE 3arpsisHeHue,
0OCTaTOYHbIE KONMYecTBa
okucnuTens

XK, BIK, pacTBOpeHHbIN
K1Cnopog, a3oT, hocchaTsl,
opraHuyeckuin hocdop,
MUKPOBHOE 3arpsisHeEHVE

[MpumevaHve

13 Bogbl He yoansatotcs
XMMUYECKUe BeLLeCcTBa
MEVOHOrEHHOM Npupoabl, TpebyeTcs
oba3aTensHoe obe33apaxunBaHve
[004ULLIEHHBIX CTOKOB

Tpebyetcsi 06si3aTenbHOE
o6e33apaxvBaHvie
He[004MLLIEHHbIX CTOKOB

/icxopgHan Boga fonxHa bbiTb
0Y4MLLEHA OT B3BELLIEHHbIX BELLECTB
1 pacTBopeHHbIX ra3oB. Ocoboe
BHUMAaHWE CNEeLyeT yAensiTb
onpepeneHnio HeJoOKNCNEHHbIX
OpraHnyecKyX NPoAyKTOB

McxooHas Boga gonkHa 6biTb
BUOXMMUHECKM OHMLLIEHA

08 XI9HROLO MNLOMKOOT 19018|A|
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MBTOD.I:I A004YUNCTKU CTOYHbIX BOA

CnepnyeT ykasaTb, YTO C NOSIBMEHNEM B BbITOBbLIX BOAAX CUHTETUHYECKMX NOBEP-
XHOCTHO-aKTuBHbIX BewecTs ([TAB) 1 noBbilLeHEM COOep>XaHNst COeQUHEHNIA
thocchopa (B pesynstate NPUMEHEHUS ANA CTUPKN CUHTETUHECKMX MOKLLMX
CpeLfcTB) npmberatoT K OPOLLEHWIO OYULLEHHBIMU CTOYHBLIMM BOAAMM NYroBbIX
LPEHVPOBaHHbIX Y4aCTKOB Kak NMpUemMy LO0YUCTKM BbITOBbIX CTOYHbIX BOL OT
3TVX BELLECTB.

COBEpLLIeHHO 04€BUNOHO, YTO B TEXHOMNOMMYECKNX NpoLeccax nuLleBon, MAco-
MONo4HOW, d)apMaLleBTVl“IECKOVI NPOMBbILLUNIEHHOCTU NCNOJSIb30BaHNE O4ULLIEH™
HbIX BbITOBbLIX CTOYHbLIX BOR, MCKITHO4EHO.

MeTofabl [O0YMCTKM CTO4HBIX BOA, YC0BUA NX MPUMEHEHUST U KOHTPONS npeg-
cTaBneHbl B Tabrmye 9.1.

9.2. BbinycKn o4nLeHHbIX CTOUYHbIX BOA4 B BOAOEM

KOHCprKLlI/Iﬂ BbINyCcKa A0JXHa obecne4nBaTb Xopowlee nepemMeLlBaHune
CTOYHbIX BOJ C BOAOW BOAOEMa, YTO NO3BOMAET Ny4lle MUCMNofb30BaTb CamMo-
O4MLL@oLLYHO CnocobHOCTL NocnegHero.

Bbll'l\/CKVI bbIBalOT COoCcpefoTo4eHHble, Korga CTo4YHble BOAbI BbIMYCKaTCA He-
Pe3 0aHO 0TBEepCTUE, U paccemnBatoLyme, Korga MMeeTCcA HECKOJIbKO BbIMYCKHbIX
OTBEPCTUN. PasnunyatoT Takke 5Bp8I'OBbIe W pyCIrioBbI€e BbIMyCKW.

Beperosble Bbinycky 6biBaOT HE3aTOMNEHHLIE 1 3aTONMNEHHbIE. [1pn He3aTon-
neHHbIX 6eperoBbIX BbINMYCKax W3MMB CTOYHbLIX BOA MPOM3BOAUTCA HECKOMBKO
BbILLIE YPOBHA BOAbI B peke. [1pn 3aTonneHHbIx 6eperosbIx Bbinyckax ycTpaun-
BaeTcA HBeperoBor KONOAEeL, U U3NMB CTOYHbIX BOL, NPO-UCXOANUT NOA YPOBEHb
BOAbI, K BOLOEME.

PyCJ'IOBbIe BbIMyCKN pacnonarakuTcA B BOAOEME HAa HEKOTOPOM pPacCTOAHUN OT
Gepera. Mo CpaBHEHNIO C 6EpeFOBbIMVI BbIilNycKamMu OHU obecneunBatoT Jydillee
1 bonee 6bICTpOB CMeLlleHne CTO4YHbIX BOA C BOgamMn BogoemMa.

Mo KOHCTpYKUMM Hanbonee COBEPLLEHHbI PACCEVBatoLLME PYCIIOBbIE BbIMYCKM.
Takve BbINyckun 3aKaH4YMBAKTCA BbIMYCKHbIM Or0JfI0BKOM B BUAE FOPU30HTaNb-
HO PacoNoXeHHOM KOHYCHOM Tpy6bl, HA 6OKOBOWM NOBEPXHOCTU KOTOPOW MMe-
eTCs Bblpe3 C NnornepeyHbIMU HanpaBnsawmMn. 3TM 06ecrneymBaeTcs Xopo-
LLIee CMELLIEHVE.

Becbma 3ththekTMBHOE CMELLIEHME CTOYHBIX BOA C BoJaMu Bofoema obec-ne-
YMBAET KOHCTPYKLMSI PacCenBatoLLero hunsTPYHOLLEro CTPYMHOIO Bbinycka B
BWAE CTanbHoM nephopupoBaHHO TPYGb! C MPYBAPEHHOM K HEW MO BCEW Ann-
He MeTannM4eckon 060MMoN co LLeneBbIMU 0TBePCTMSMI OBoMa 3anonHeHa
KPYMHbIM rpaBreM mim LLeBHeM.

BbIGOp KOHCTPYKUUU BbINyCcKa 1 MeCTa ero pacrnonoXXeHna onpenendaeTcq Tex-
HVKO~3KOHOMWYECKNMUW pacHeTamMn.

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos



lcnonb3oBaHne CTo4HbIX BOAO

VICIOJIb3OBAHVIE nasa 10.
CTOYHbIX BOL

B HacTosee BpeMa o6LUvEe MnoLlaaM OpOoLLeHMs CTOYHbIMKU Bojamiu B Ka-
3axcTtaHe coctaBndaoT 8-10 Thic.ra (bbino 30-35 Thic.ra). Heckonbko mef-
neHHoe pasButme cuctem 30 obbacHAeTCs cnaboi N3YYeHHOCTBH) MHOTUX
TEXHUKO-3KOHOMMYECKUX 1 3KOSNOrMYECKMX acneKTOB AaHHOM Npobnembl, He-
LOCTaTO4HbIM OnbITom 3akcnnyaTtauum cuctem 30 B pa3nnyHbIX 30Hax, Heob-
XOOUMOCTBH CO3AAHUA 3VMHUX HAKOMWTENEeW, OTCYTCTBMEM COM1acOBaHHbIX
MeXBefoMCTBeHHbIX CHul, ManbiM 41Mcnom crneumanmcToB, XOpPOLUO 3HaKo-
MbIX C MPOEKTMPOBAHMEM, CTPOUTENBCTBOM M 3KCMyaTaLmen CUCTEM.

10.1. Bugbl cTo4HbIX BOA, UCMOJb3YEMbIX AN OPOLUEHNS

[na opoLueHns cenbckoxo3ancTBeHHbIX KynbTyp Ha 30 MOXHO MCNonb30BaTh
X03AMCTBEHHO-ObITOBbIE, NMPOVM3BOACTBEHHbIE Y CMELLAHHbIE CTOYHbIE BOMbI,
T.€. ECTb NMPAKTUHECKN BCE BUIbI XMAKUX CTOKOB. [1pu1 peLLeHnn Bonpoca o Bo3-
MO>XHOCTV UCMOMb30BaHNA CTOYHbIX BOJ, B 0COBEHHOCTY NPOU3BOLACTBEHHBIX,
HY>KHO YYUTBIBATH:

+  COCTaB CTOKOB

+  KIMMaTUYecKWe AaHHble

«  penbed 1 rnaporeonornyeckme ycnosus

+  MO4YBEHHbIN NOKPOB 1 PacTUTENbHOCTb

+  TMAPOreonornyeckyd N XMMUYECKYH XapakTepUCTUKY BOLOMPUEMHMKA

+  CenbckoxosancTeeHHoe ncnonb3osaHue 3M10, pexym opolleHns 1 psag
OpYrux hakTopos.

X03ANCTBEHHO-ObITOBLIE 1 KOMMYHambHbIE CMELLIaHHble BOAbl HEGOMbLUMX FO-
POAOB 1 NOCENKOB (MpY OTCYTCTBUM KPYMHBLIX MPOMBbILLIIEHHbLIX NPEANPUATAN CO
CTOKaMW CMOXHOro cocTaBa) CHMTaeTCs MPUrofgHbLIM MO CBOEMY COCTaBy Ans
OpOLLIEHNST B pa3fnyHbIX NPUPOAHbLIX ycrnoBusx. CocTaB x03AaMCcTBEHHO-HbITO-
BbIX CTOYHbIX BOA, NpeacTaBneH B Tabnave 9.7.

VYryuLieH1e Ka4ecTsa NPUPOAHLIX BOA M O4MCTKA CTOYHBIX BOA, 147
YuebHuk ans By3oB
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CoctaB

XO3ANCTBEHHO-
BbITOBbIX CTOYHbIX
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BOfA

/lcnonb3oBaHmne CTo4HbIX BOA

CreneHb 04MCTKM CpeﬂHI/Ie KOHLeHTpauu KOMNOHEHTOB, Mr/n
X03ANCTBEHHO—

BLITOBbIX chocehars Cyxon
CTOYHbIX BOL, 0CTaTOoK

Bes ouncTkm 30-40 5-7 12-18 60-70 B600-1000 6,5-7.1

MexaHn4eckas 25-35 4-6 11-12 50-60 500-900 7.4-7.8
o4ncTKa

Buonoruyeckas 14-18 2-3 10-13 15-20 400-700 7,2-7.6
o4YmncTKa

CunTtaeTcs, 4TO CMeLLaHHble CTOYHbIE BOAb! KPYMHbIX FOPOA0B, MpOLUEeALLne
Bronornyeckyo 04MCTKy, NpurogHsl Ansa nogayn Ha 3MM0, T.k. TpeboBaHWsa No
MOK k Boge, cbpackiBaemon B BOGONPUEMHUK, 3HAYNTENBHO BbILLE, HEM B OpPO-
cuUTenbHOW BOE.

Kak PEKOMEHAYOT NpaBw/ia rno oxpaHe BoA U TEXHNYECKUE YCNOBUA MO NPOeK-
TPOBaHUIO KaHanmsauun, otaenbHble NPEONPUATNA NNU LIEXWU, raoe 06p83\jI-OT‘
CA CTO4YHble BOObl, OnacHble Ond 3arpAa3HeHna BOOONpuUeMHUKOB UK MOYBbI,
AOJDKHbI UMETDL JTOKalIbHbIE 04NCTHbIE COOPYXeHKA, 8 CUJTbHO TOKCU4YHbIE OTXO-
Abl HY>KHO YHUHYTOXaTb U 3aXOPOHUTb.

MpoMbILLNEHHbIE CTOYHBIE BOLbI, KAk NMoKasanu UccrnenoBaHus, B 6onbLUMHC-
TBE CBOEM MOCne onpepeneHHon 06paboTkn npurogHsl Ansa nogaym Ha 3M0.
OpHako Ha MHOMUX NPERMNPUSTUASX CO BPEMEHEM MEHSIETCS TEXHOMOr s MPon3-
BOJCTBA, VCXOAHOE Cbipbe, NMG0 HopMbl BOAONOTPeGNeHKs, Y4To TpebyeT noc-
TOSIHHOrO KOHTPOJSi 38 COCTAaBOM BO[bl 1 COOTBETCTBYHOLLIMX KOPPEKTUPOBOK B
CVCTEME QUUCTKM WINN PEXUME OPOLLIEHWI.

MpUrogHbLIMK 1 MONE3HbIMK A1 YA0BPUTENBHOrO OPOLLEHWS NPU3HAHBI NPOo-
MbILLMEHHbIE CTOKU:

*  KOHCEepBHbIX

+  caxapHbix

+  KpaxmarnbHO-MaTo4HbIX

+  CMUPTOBBIX

*  MVBOBApPEHHbIX

*  OPOXCKEBbIX

+  MOJOYHbIX 38BOM0B.

CToku caxapHbIx 3aBO0B COAEPXAT MHOM0 OPraHNYeCKMX BELLECTB 1 Mo yao6-

puTenbHoM 3chhekTBHOCTM MOMYT BbiTb OTHECEHbI K CpefHen kaTteropun. B
HVX CopepXaTcs:

« asota (N)—40-50mMr/n
+  kanua (K) - B60-70mr/n
« dhocchopa (P) - 3-6mr/n

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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Crokun KpaxmarbHbIX 3aB0OJ0B XapaKTepn3ytoTcA MoBbILLEHHOW KOHLEHTpaLn-
€ B3BELLEHHbIX 1 paCTBOPEHHbIX BELLIECTB, 8 TAKXE KUCNOoW peakunen:

+ asota(N)-85-105mr/n
«  kanua (K) - 100-280mr/n
+ dhocgpopa (P) - 10-50mr/n

Bbicokas KOHLEHTpaumMsa 3T1X CTOKoB TpebyeT 2-3 KpaTHoro nx pasbasneHus
WNW N3BECTKOBAHUSA MOYB.

CTOKM MONOYHbIX 3aBOA0B BMOSIHE MPUrOAHbLI 4719 OPOLLEHMA U HE TPeBYHOT 0co-
60 NX NOAroTOBKW:

« asota(N)—35mr/n

«  kanua (K)—25mr/n

«  dhocchopa (P)—17mr/n

«  kanbumsa (Ca) — 150mr/n.

CToKM MACOKOMBMHATOB UMEKT 3HauMTeNbHbIe KonebaHus KoHLueHTpaumn (N,
P, K B cpegHem 290:100:140), noatomy 1x Heobxogmmo pa3baBnaTb, Npeg-
BapUTENbLHO OTCTaMBaTb, @ TakXe nofsepratb Guonoruyeckor oumctke. Vc-
nonb3oBaTh 311 cTokun Ans 30 pekoMeHyeTcsa Npy BbipallyBaHum TpaB ans
MPOV3BOACTBA BUTAMUHHOM TPaBAHON MyKW.

Crokn cnmpTo-BOAOYHbIX U ApoxokeBbix 3asopgoB (N, P, K B cpegHem
200:300:480) TpynHo nognatoTca 61MONOrMyYeckon 04YUCTKE Ha COOPYXXEHUAX
1 MOryT NCMNOMb30BaTLCA ANA opoLLeHus nocne 1,5-2 kpaTHoro pastaBneHus
npu YyCnoBUM NEPUOQMNHECKOrO N3BECTKOBAHWS NOYBbI B 30HaX OCTAaTOYHOIO 1
N36bITOYHOMO YBNAXHEHNS.

MeHee 6oraTel yoobputensHeimu BelectBamu (N, P, K — 30:10:100) cTokun
NMBOBapPEHHbIX, CONOA0BLIX Y KOHCEPBHbIX (NNOA00BOLLHbIX) 38B0L0B.

CToKM TEKCTUINBHBIX MPEANPUATA N0 CBOEMY XMMUYECKOMY COCTaBY NMpUrodHbl
ONs opoLUeHs. Tak kak cofep>XaHue B H1X qhocchopa 1 a30Ta HeE3HAUYUTENBHO,
To X adhheKTUBHO Mcnonb3oBaTth Ha 310 ana pa36aBneHns XXMBOTHOBOQYEC-
KMX CTOKOB (>)KMAKOro HaBo3a).

BOJ'IbLLIyPO LUEeHHOCTb Ond 3o npencTaBndldT XUBOTHOBOOYECKNE CTOKN U
XUOKNM HaBo3, O6paSOBaHHbII7I npn rmppaBnM4YeckoM ypaaneHunn oTxogoB U3
>XMBOTHOBOJYECKNX NMOMELLIEHN KPYMHbIX MEXaHN3NPOBaHHbIX CbepM. OﬂHaKO
3TV CTOKM COAEpP>XaT MHOro OPraHN4YecKyx 3arpA3HeHnn, YTo NpeacTaBnAeT cy-
LLIECTBEHHYIO ONMaCHOCTb A4J1d BOAONPUEMHKKOB.

MoaroTtoBka CTO4YHbIX BOA, AN opoweHunsa

I'Iepe,u rnogadyenr Ha OpOLUEHVE, TaKXe KakK nepeq CﬁpOCOM B BOAOOMNPUEMHNK,
BCE XO3ANCTBEHHO-ObITOBbLIE N CMELLaHHbIe ropogckue CTokKn, cornacHo Hop-

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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rnaBa 1 0 /lcnonb3oBaHWe CTO4HbIX BOA,

Ta6nuuya 10.2.

ameHeHne

ynobputensHon

LIEHHOCTN

CTOYHbIX BOA NPU
MCKYCCTBEHHOM

150

04NCTKN

MaTBaM O0JKHbI MPOXOANTL MOJTHYH NOAr0TOBKY, a TakxXxe 06p860TKy ocapka
CTO4HbIX BOA.

MameHeHne yoo6putensHON LEHHOCTW CTOYHbIX BOL MPY MCKYCCTBEHHOM Q4YUC-
TKu B Tabrmye 10.2.

CTo4Hble BOAbI

o rocrie nosiHon
rnocsie MexaHn4eckomn

[Nokazatenu HEeO4YNLLEHHbIE 6uonornyeckomn

O4YNCTKN
O4YNCTKN

AsoT 06LLmin 49-66 100 48-58 92,2 35-50 740
(N)

®doccop 19-20 100 14-23 949 15-20 90,0
(P,0;)

Kanun (K,0) 26-35 100 24-26 82,0 23-27 82,0
Kanbuuin 116-168 100 110-149 90,9 127-124 90,0
(Ca0)

pH 74-76 - 74-78 - 72-7.7 -

B 3aBucrMocTy 0T oco6eHHOCTEN CTOKOB, KX (pI/IBI/IKO‘MeXGHI/I‘-IECKI/IX CBOWCTB
N XMMMNHYECKOro coctaBa B CCTeMe O4YNCTKM MOIyT OTCYTCTBOBAaTh OTAESIbHbIE
3ANEeMEHTbI [HaanMep, )KI/IpOJ'IOBKI/I], HO BKNHO4YaTbCA OONOJIHATENbHbIE COOPY-
XEeHWA nnn yCTaHoBKU Ond yaaneHns N3 CToKOoB CI'IeLJ,I/I(ZhI/I‘-IBCKI/IX KOMIMOHEHTOB,
ONg HenTpannaauum, pasﬁaBnequ, YCTpaHeHusa nnn oxnaxxneHma soabl.

Ha HebonbLunx 06bekTax NOCENKOBOV KaHanM3aumm B paioHax Co CpeaHero-
posow TemnepaTypon Beilwe O°C BMecTo 61uodnnsTpoB NpyMeHsoT Buonoru-
yeckume npyabl (BIM). Ona 6onee ceBepHbix parioHos Bl ncnonb3syoTcs ce3oHHo
npw TemnepaType Bofpl Beile +4°C.

PasznuyatoT npoTo4Hble (CTyneH4aTble) n koHTakTHble BI, nonyynBLLne Ha3Ba-
Hue BOKC (6rnonoruyeckue oKkcaaLnoHHble KOHTaKTHbIE CTabunm3aLmoHHbIe).
BcnepcTtere ycnewHoro B3anmMogencTBUSt pasnuyHbiX rmapobruonornyeckimx
thakTopoB 06ecneunBaeTca 6onee addekTMBHAA o4mMcTka CTOKoB. [locne
okoH4YaHua uukna B BOKC npygax cTo4Hble BOoAbl cCaHUTapHO 6e30mnacHbl 1
anugemMuonormnyecky 6esspegHbl.

'my6buHa cTo4HbIX npygos 1-1,5 M, COOTHOLLEHME ANWHbI U LUMPUHBI B NNaHe
2:1 v 3:1. PacueTHble Harpysku no BINK, no 250-300 kr/ra B cyTku. 3aB1cuT
OHa OT KNMMaTUYECKMX YCNOBUI 1 YACNa CTYNeHen NpUHUMALOT 0bbivHo 2-4.

["ny6buHa HanonHeHWs KoHTakTHbIX Npyaos 0,5-0,8 m, Bpems npebbisaHns B HX
ctokoB 8-10 cyT., Harpy3ku no BINK ot 60 go 120 «kr/ra. 3T npygb! ycTpan-
BalOT CEKLMAMM, KaXAas N3 KOTOPbIX PACCHUTaHa Ha NpuMemM 0AHOro — ABYXCY-
TO4HOro obbLema CToKa.

A.A. AynaH6epreros, 0.3. 3ybavpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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OpraHmsauvm OﬁOpOTHOFO Bogononb3oBaHua Ha 3I10, 683yCJ’IOBHO, CHWXaeT
CaHunTapHbIe TpeﬁOBaHI/Iﬂ no NpenBapuTeNbHON 0YNCTKE CTOYHbLIX BOA OT 3a-
rpPA3HUTENEN 6unoreHHoro NponcxoxaneHnd, HO NoBbILLaeT TpeﬁOBaHI/IH K XMW~
4eCKOMYy COCTaBy CTOKY C Tem, 4T06bI B NO4YBE HE npouvcxogmnno HakonsmexHme
BPeQHbIX KOMMNOHEHTOB A0 TOKCUYHbIX KOHLEHTPaLMIA.

Takxe CTo4YHble BOAbI npencTaBnAalT cobon, kak yXe 0TMe4anocb Bbllle,
bronornyeckue pPacTBOpbl, TO B HMX MOCTOAHHO MNPOTEKAakT CIOXHbIE XU~
Munyeckue, 6uonorndeckne u GUoxMMUYeckue npoueccobl, un3aMeHawLwne
CO BpemMeHeM COoCTaB MI/IKpOdJayHbI M COOTHOLUEHWE OpraHn4yeckom v Mu-
HepanbHOW 4acTu COEAUHEHUI. CDaKTOp BpPEMEHN 0COBEeHHO CKa3blBaeT-
CA Ha 6|/|0r|py,qax, npynax — HakonuTendax v mcnaputenax, rge Habnoga-
HOTCA WMHTEHCUBHbIE MpouecCbl CamMOO4ULLEHNA U CaMOOﬁeSBapa)KI/IBaHMH
CTOKOB.

TpeboBaHWA K 04YMCTKE CTOKOB Mepef Ux c6pocoM B BOJOEMbI 1 NOAadern Ha
3l0 mmetoT cyLlecTBeHHbIE OTINYKA. [na nonew opoLleHus, Hanpumep, dak-
TOp opraHuyeckoro sarpasHeHus BINK nepen c6pocom B BOQOEMbI AOMKHbI
6bITb MO0 BO3MOXHOCTU MeHbLLe (2-4 mr/n) n Ha 30 ¢ ycnexom npuMeHsiioT
BOAb! (HAaMprMep, caxapHbIX 3aBOA0B Y XXMBOTHOBOAYECKNX KOMMNMEKCOB), rae
BINK, aocturaet 1000-2000 mr/ n v 6onee. Ha nonax nsbbITo4HOE KONM4ec-
TBO OpPraHvKM XopoLLUo nepepabaTtbiBaeTcs MOYBONM; OQHOBPEMEHHO C MpoLec-
COM MVHEpanu“3aLmmn NPoMCcXoanT ryMngnKaLmsa opraHn4ecKyx BELLECTB CTOY-
HbIX BOA, YTO MOBbILLIAET COAEPXXaHNe rymyca 1 NoTeHumManeHbIX MNofopoaHbIX
no4B. 3TO B CBOKO 04epefib, YBENNHMBAET UX BMONOrMYecKyo akTUBHOCTb, YpO-
XanHocTb. Takum o6pasom, 3geck HabnoaaTCs NPOLIECCHI CaMOpPEerynMpoBa-
HWS, KOTOpble NMpX coBNAEHNM PaCHETHLIX HOPM OPOLLEHUS U NOAAEPXaHUs
onTMMarnbHOro BOAHO-BO3AYLLHOMO pexumMa B KopHeobuTaemMoMm croe noysbl
o6ecneynBaloT HaAeXHY 0YMNCTKY CTOKOB Y MOBbILLEHWE YPOXKANHOCTN Ceflb-
CKOXO3AMCTBEHHBIX KYNbTYP.

Cxembl 3emMnenenbyeckinx nonem opoweHuns

Bbi6op nnowapen ana yetponctea 30 1 cxeM pacrnoNoXeHWs X 3NEMEHTOB
onpenensieTcs crefyoLwmMMy thakTopamu:

+  NpupogaHble ycnosus (knumart, penbed NOBEPXHOCTW, Fe0IorMYecKme U M-
pOreonornyeckmne ycnoBus, MApoNorM4eckni N rapoOXUMNHECKIN PEXUM
BOOOTOKOB 1 BOAOEMOB, MOYBEHHIM MOKPOB, BOAHLIA HanaHc MecTHOCTH,
donopa v hayHa n T.n.J;

*  XO3AWCTBEHHOE UCMONb30BaHWE TEPPUTOPUM, COBPEMEHHOE COCTOSHUE U
MepcneKkTVBbl PA3BUTUS CENbCKOro X035MCTBa, ero 3qthekTMBHOCTb, Ha-
nuyme paboYen cune 1 onbiTa OPOLLEHNS, YCIIOBUA PEann3aummn CerbCKo-
X035IMCTBEHHOM NPOAYKLNM, HANIMYNE TPAHCMOPTHBIX CBA3EN Y UCTOYHMKOB
3HeprocHepexxeHus;

Yny4LUeHWe Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOL.
YuebHuk ans By3oB
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+  XxapakTepucTuka cbpacbiBaeMblX CTOYHbIX BOf (06bemM M COCTaB CTOM-
HbIX BOA, PEXMM W rnofada, Buabl U NPOU3BOAUTENBHOCTL OYUCTHBIX CO-
OPY>XEHWUIA, CTeMeHb W KayecTBO MNpenBapUTENbHOM O4YUCTKM CTOKOB,
CTPOUTENbHbIE W 3KCMIyaTaUMOHHbLIE 3aTpaTbl HA WX Q4YUCTKY, CTEMEHb
N3MEHEHUs! Ka4ecTBa BOAbl B BOLOMPUEMHVKE MPU CMYCKE OYMLLIEHHbIX
CTOKOB]);

. AaHHblE 0 KOMMJIEKCHOM UCMNofb30BaHMM BOAHbLIX PECYPCOB B baccen-
He [aHHOro BOOOMNpPYEMHUKA, COCTaB BOAOMNONb30BATENEN W MNepcnek-
TUBbl UX pPa3BuUTUA, 0b6beMbl BOJJ,OI'IOTpe6J'I8HI/I‘F| 1 BOOOOTBEAEHNA, NpPo-
rHO3bl Ka4ecTBa BOAObl, HannM4mMme pekpeaunoHHbIX BOOOOXPAaHHbIX 30H,
4YMCno BOAOMNONb30BATENEN, 3aMHTEPECOBaHHbIX B COBMECTHOM MCMONb-
30BaHMn CTO4YHbIX BOO A0 UK nocne nx o4YnCcTkn B CUCTEMAX OﬁOpOTHO‘
ro BogoCHabXxeHus B NPOMBbILLNEHHOCTWN, CENbCKOM, JIECHOM Unn pr6HOM
X0341CTBe.

Kak npaBuno, ansa paamelleHus 30 pekoMeHOyT MCMoNb30BaHUE NNoLLaam
¢ yknoHamun 0,0005-0,01 (go 0,03), xapakTepusyoLpmecs HU3KMM Mogopo-
LMEM U BbICOKUMU (DUMNETPALMOHHBIMI CBOMCTBaMM NOYBOMPYHTA.

Cywectaytome 310 6bIBaOT TpEX BULOB:

1. obecnevmBatoLMe NPUEM N OPOLLIEHNE CTOYHLIMW BOAAMM B TEYEHWE BCe-
ro roga (B ycnoBuUsiX NOYBOrPYHTOB C OCTATO4HO BbICOKUMU KO3hmLmeH-
Tamu);

2. obecne4nBatoLLme npuemM CTO4HbIX BOO B PErynupyroLline pesepByapbl U
Mcnonb3oBaHMe TOJIbKO B Nepuron Beretaunm;

3. obecneunsaroLLme NMpMemM 1 OpoLLEHKE TONbKO B BEreTaLlMoHHbIN Neproga.

KomnnekcHoe 3Ha4veHne 30 3aknio4aeTcs B NOBbILLEHAN nnogopoama no4s
1 YPOXaNHOCTb CeNIbCKOX03ANCTBEHHbIX KYNbTYP 1 COYEeTaeTcs C JO0YNCTKON
CTo4YHbIX Bod. Bce aTo obecnevnBaet 3awnTy npmpoaHbIX BOO OT 3arpA3He-
HNA.

OcHoBHas 3apaya NpoekTMpoBaHusa o6Len cxembl 310 3aknoyaeTcs B TOM,
4T06bl B KAXA0OM KOHKPETHOM Cryyae, npy ONpedeneHHOM COYeTaHuW pac-
CMOTPEHHbIX paHee hakTopoB BelGpaTb Havbornee ONTMMAanbHbI BapuaHT
KOMMOHOBKU CXEMbIl, COOTBETCTBYHOLLMA TpeboBaHUAM pauMoHanbHOro rc-
MoNb30BaHUSA Y 0XPaHbl MPUPOAHbLIX PECYPCOB.

O6cnenoBaHne pafa OENCTBYHOLLMX MONEe OPOLLEHWS, aHann3 nuTepaTypHbIX
WCTOYHUKOB, @ TaKXXE TEXHUKO-3KOHOMMWYECKME PacyeThbl 1 060CHOBaHUA Ons
o6bekToB 30 B KasaxctaHe, 3anagHon Cubupn HevepHo3eMHoM 30He Poc-
cvK No3Bonuny 0606LLMTL ONAT UX MPOEKTUPOBAHNSA 1 3KCMnyaTaumm 1 pasgne-
NATb X Ha NATb HaMBoNee XxapaKTEPHbIX TUMOB C FApaHTUPOBaHHbLIM NMPUEMOM
pacyeTHOro KONMMYECTBa CTOYHbIX BO,

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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KoHcTpykTnBHOE 0Tnnyme opocutenbHor cet Ha 30 oT 06bI4HbIX 0poCcKU-
TEMbHbIX CUCTEM 3aKI4AETCA B CNEeyLLEM:

1. BoponogBogsawmin TpakT KA MarncTpanbHbIi, Tak U pacnpenenuTensHbI
CTPOAT U3 3aKpbITbIX TPYGONPOBOAOB, UCXOASA U3 CAHUTAPHbIX cooBpaxe-
HUM 1 B LENAX YMeHbLUIEHUsT oUnbTPaLmMoHHBIX noTepe. Beuay Toro, 4To
6onbLumHeTBo 3O paccunTaHo Ha KpYrioroAMyHbIA MPUEM CTOYHbIX BOS,
BCE TpyBOMNpoBOAbI 1 COOPYXEHWSA [OMKHbI BbITh 3aLLMLLIEHBI OT NPOMEp-
3aHUA.

2. Kpowme Toro, 3IN0 obopyaytoT 6ychepHbIMK NnoLlagkamMmu, NpeaHasHayveH-
HbIMW N5 NpYeMa IMBHEBbLIX 1 MaBOAKOBbLIX BOf, CTEKAOLLMX C MONen opo-
LweHwna. [na aTux nnollagok 06bi4Ho oTBoaAT 3-5% 06wen nnowaan 310
Hanbonee NOHWXEHHOM 4YacTu.

3. 0[OHOBPEMEHHO C 3TVM NPefyCMaTpuBaloT pe3epBHbIE TEPPUTOPUU, Ha KO-
TOpblE BPEMEHHO MOXET NOCTYNaTh N36bITOYHOE KOMMYECTBO CTOYHBIX BOA
(B cnyvae aBapuin 1Ny No ApyrumM NpuYnHam).

Pexum yBna)kHeHus 1 TexHuka nonveos Ha 30

NonuBHOM pPexnm Ha 3rNo e onpeneneHHbIX KnMMaTtn4eckmnx 3oHax 3aBUCUT B
NepByko o4epenb OT CXeMbl MX KOMIMOHOBKU 1 NO4YBEHHO-Te0JIoOrm4eckKnx ycno-
BUN. C\jl.l.l,eCTBeHHOG BNMAHME O0Ka3blBaKOT COCTaB M 4YepenoBaHME CeJlbCKOX0~
3ANCTBEHHbIX KYNbTYP, crnocobbl nonmea.

CpaBHutensHo fonroe Bpems noHatue o 30 y MHOrMX CReunanmcToB oLLn-
604HO accouMMpoBanock TOMbKO C KPYrnorofoBbiM OpOLLUEHWEM, T.K. B HOp-
Max He rOBOPUIIOCh YETKO 0 BO3MOXHOCTY PErYNMPOBaHWS NMoaaYn CTOKOB, 0
Lienecoobpa3HoOCTU Ce30HHOW [06aBKU YCMOBHO-YUCTbIX UNU 0BbIYHbLIX BOf,
0 cosMeLleHn 30 ¢ 61MonorMyeckMmn Unv pbiIBoBOAHLIMY MPYAaMU 1 T.N.
Kak nokasanu MHOroneTHVWE MCCnefoBaHus, KpyrnorofoBoe OpoLUeHne 3g-
(hEKTMBHO TOMBKO HAa NErkUX U CPefHMX M0 MEXaHUYECKOMY COCTaBYy, XOPOLLO
LPEHNPOBAaHHbIX MOYBOrPyHTax C 30HOM aspauum He MeHee 1 M. BknoyeHve B
30O oTAENbHBIX YHACTKOB C TAXEMbIMU NOYBaMU JOMKHO KOMMEHCUPOBATLCS
LOPYrMM XOPOLLO OPEHVUPOBAHHBIML PE3EPBHBLIMU YH4acTKaMU Unv co3paHun-
€M PEryNPYIOLLMX EMKOCTEW, FapaHTUPYHOLLMX NMPUEM CTOKOB U QUUCTKY WX B
nonHom o6bemMe Kpyrnbii rof. MpyHATas nnowanb AokHa BbiTe YBENUYEHA
npoTuB pacyeTHom ewe Ha 10-20% ona MenvMopupoBaHHOro Mons, KOTOPoe
NepvoaNYecky BbIBOAUTCH U3 OPOLLEHWUA AN PEMOHTa ceTw, napa, 6opb6bl ©
BpeaUTENSIMM.

[Mpn onpepeneHHOM peXXuMe OpOLUEHMSA CTOYHBIMW BOJaMW, KPOME BOAHO-
ro 6anaHca no4s n ygobputensHon cnocobHoctn ctokoB (N, P, K) ux obbly-
Ho nposepsAloT no MOK TOKCMYHbIX U BPEQHbLIX BELLECTB, MOCTYNaLWLMX CTO
cTokamMu B Mo4YBy. 3TO npexpae BCero oTHocuTCs K cnabopasbaBneHHbIM
CTOKaM.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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CnepyeT 0TMETUTb, Y4TO pacyeTbl BOAHOro HanaHca [AOMKHbl YYUTbIBATbL He
TONBKO 30HY a3pauum, HO 1 30HY FPYHTOBLIX BOA. [onMBHLIE HOPMbLI B BEreTa-
UMOHHBIN Nepuop HasHavakTes, Kak ana 06bl4HOro opolleHus. OHY 3aBUCAT
0T BNaroeMKOCTV MoYB, TEXHWKW MOMMBOB, Neproga Beretaumm n konebnorcs
ot 200 go 1000 m3/ra. OpocuTenbHbIe HOPMbI MO OTAEMNLHBLIM KyNLTypaM Ha
30 yacTo Ha3Ha4vatT Ha 20-50% BbilLe, 4eM NpY 06bIYHOM OPOLLIEHNN.

O6bI4HO pacyeTHas opocuTenbHas HopMma Ha 30 o6o3HavaeTca No aHano-
T C OYUCTHBIMU COOPYXEHWUAMU CPEAHEB3BELLEHHON rOAOBON Harpy3kom B
M3/ ra cyTkn. 3Ta pacyeTHas Harpyska CTO4HbIX BOA MOXeT konebatbes oT 3
po 30 m3/ra, 4TO COOTBETCTBYET FOAOBLIM OPOCUTENbLHBIM HopMam 2000-
10000 m3/ra.

CaHMTaprIMl/I HOpMaMK pa3peLlaeTcd Bo34enbliBaHNE Ha 30 TexHUYECKUX,
KOPMOBbIX 1 38PHOBbIX KYIbTYP, @ TakXXe APEBECHO-KYCTapHMKOBbIX HAaCaxne-
HUN.

BeepeHve B CeBOOﬁOpOTbI MHOIr0JIETHUX TPaB, a TakXe opraHn3auna KynbTyp-
HbIX MacTbuLL, 1 CEHOKOCOB NO3BOMAIOT paBHOMEpPHEE NCMNOJIb30BaTb CTO4YHbIE
BOAbl B TEHEHME roAaa, yBenn4neatb CaMmoo4nLLaemMyo CnocobHOCTb W Mo[o-
poane no4Bbl.

Mo caHWTapHo-BETEPMHAPHBLIM CO0BpPaXXeHNAM KOpPMOBYHD npoaykumio ¢ 30
PEKOMEHYETCA NOABEPraTh NpodmnakTnieckon obpaboTke: HaNpUMep, npe-
LyCMaTpuBaTh NpUroTOBNEHNE U3 TPAB BUTAMMHHOW MYKU, CUIIOCA U CEHaxa.

Mpy 06paboTke NOYB 1 yxo[a 3a KyNsTypamun O0SXHbI CO30aBaTbCs Gnaronpu-
ATHbIE YCNOBUWS Ofs1 MOTHOMO Pa3noXeHUs BELLECTB, BHOCUMbIX CO CTOYHOM
Bogou. Cnoco6bl 1 TexHuka nonueos Ha 30 pasnuyHbl. o caHuTapHbIM co-
06paxeHVssM peKOMEHAYHT MPEVMMYLLECTBEHHO MOAMNOYBEHHOE OPOLLUEHME U
noBepxHOCTHble Nonvebl. OfHaKo, Kak NoKasanu UCCrefoBaHns, AoXAeBaHNe
athhekTMBHEE YKa3aHHbIX CNOCO60B OPOLLEHNS N3-3a YCUIEHUS @3pauumn CTo-
KOB BO BPEMsi MOMETa CTPyY, @ TakxXe Ny4Llero o6ecneyeHrs NonmBHbIX HOPM,
paBHOMEPHOCTU 1 @aBTOMATU3aLMM NoSIMBOB.

Takmm 06pasom, yunTbiBas pa3Hoobpasne NPUPOAHO-KIMMAaTUYECKNX, XO3ANC-
TBEHHO-3KOHOMUYECKNX 1 CAHUTapPHO-TUIMEHNYECKIMX YCNOBUA Ha KOHKPETHbIX
obbekTax, Hanbonee uenecoobpasHbiMK cnocobamu nonnea MoryT BbITb U
O0X[AeBaHVe, N MOBEPXHOCTHOE, BKIIKO4ast 3aTOMNeHe 1 NoanoYBeHHOe 0po-
LLEHWeE.

10.2. Ucnonb3oBaHue TensbiX BoA AN CeIbCKOro Xo3fncrea

IHTeHCcMBHOE pasBuUTVE TEMITOBOW M aTOMHOW 3HEPreTrky CBA3aHO C PacxXxofo-
BaHMeM 60MbLLO0 KoNMyecTsa BoAbl, 3HAYMUTENbHAA YacTb KoTopon CﬁpaCbI’
BAeTCA OGpaTHO B peKkun, 03epa 1 B0AoXpaHumnLLa, Bbi3biBad UX TEPMNYECKOE

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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3arpAasHeHne N HapywleHne BoAHbIX 3KOCUCTEM. |_|03TOMy MaKCumManbHaaA yTn-
nn3auuna O6p860TaHHOFO Tenna — aktyanbHaa 3agaqa. B cenbckom xo3amncTee
Tensnble BoAbl UCMONb3YOT ANA OPOLLUEHNS Monew, 060Fp888 Tennmu, XunbixX 1
KOMMYHarnbHbIX 30aHUI, @ TaKXe XVBOTHOBOAYECKUX KOMIMEKCOB.

Bopa, Heobxogumas ons paﬁOTbI TENNOBbIX N aTOMHbIX 3NEKTPOCTaHUUA, B 0C-
HOBHOM pacxogyeTcd Ha BblpaﬁOTKy napa B KOTJ/1ax N KoHOeHCauunko OTp86OTaH‘
HOro napa. Kpome TOro, OHM pPacxogyrTca Ha OXnaXxaeHue napa, Mmacna, rasa,
BO34yxa, NoALWnnHNKOB 1 Npu paGOTe Ha TBeEpAOoM TonnmMee — ONd rmgpasnn-
4EeCKOoro yganeHuma 30onbl U Lwnama.

MpakTnyeckn ucnonb3oBaHWe 0TpaboTaHHOro Tenna BO3MOXHO B MHOBbIX
NPUPOAHBLIX 30Hax BENM3M KpYMHbIX anekTpocTaHumn. Mo cBOEMY XMMUYECKO-
My COCTaBy Tensble BoAbl HE3HAYUTENbHO OTNYAKTCS OT UCTOYHMKOB BOZO-
cHabXeHWs, 3a UCKIKYEeHEM BOOO0B0POTHLIX CUCTEM C BOAOXpPaHUNULLEAMN
— oxnagutensmu, 6pbisransHbiMu 6accenHamu 1 rpagupHamy. Kak npasuno,
BCe 0TpaboTaHHbIe BOObl 3HEPreTUHECKNX 06bEKTOB NPUrOAHbI st OPOLLEHUS.
[Mpv cbope nx B Bopoemax TemnepaTtypa BepxHux crnoes Bofdbl Ha 8-15°C Bbile
TemnepaTypbl NPUOOHHBIX CNoeB. 3Ta pa3HuLa BO MHOMOM 3aBMCUT OT napa-
METPOB BOOOXPaHUIMLLA, KMIMMaTUYeckmx 0cobeHHOCTEN, BpEMEHM roaa, 06b-
eMOB 1 TeMnepaTypbl NOCTynatoLLmx cToKoB. [loaTomy 6onee LenecoobpasHo
BOOY AN OpOLLEHMS 3a6MpaTb U3 BEPXHUX CIOEB BOAOEMOB W BOLOXPaHWUNLLL.

B 3aB1CMMOCTM OT MECTOMOOXEHUS 3NEeKTPOCTaHLM 1 NapaMeTpoB yCTaHOB-
NEeHHoro Ha Hen O60pyﬂOBaHVIF| TemMnepartypa OTpaﬁOTaHHbIX BOO N3MEHAETCA
B Cnegyowmnx npegenax:

3umom 10-20°C
BecHon 20-25°C
netom 35-40°C

Pexunm OpOLLEHNA CENbCKOX03ANCTBEHHbIX KYNbTYP TEMNbIMU BOAamMu rnoka He
pa3p860TaH, MMEKTCA NNLLb OTAENIbHblE peKOMeHOaunn Ond HEKOTOPbIX Kyib~
TYP. 370 06BbACHAETCH CNOXHBIM BO3AeNCTBUEM BONMbLLIOMO Y1cha (*)aKTOpOB,
onpepenaroLLmMX UMHTEHCMBHOCTb Pa3BUTUA PacTeHU B YCNOBUAX OOMOSHU-
TENbHOr 0 YBJTAaXXHEHWA TEMNbIMUN BOOAMMW.

[NonoxuTenbHoe BAUAHNE TeNSbIX BOO Ha npopacTtaHune Kynbtyp Hanbonee 3a-
METHO B BECEHHU N OCEHHWI NMEPUOLbI, YTO obbsacHaeTcs ,ElerI/ILI,I/ITOM TEMNNa B
3TO BpemMd roga.

|_|pl/l rnonviee Ternnon BOOOW He PEeKOMEHOYeTCA AornyckaTb 3HaYUTENbHYHO
pasHunuly TeMnepaTtyp Bo3a4yxa, BOAbl 1 MO4BbI. 310 yrHeTaloLLle OencTByeT Ha
MHOrmne pacteHunsd. Papg vccnepoBaHmin 0TMEYaET, YTO MCMNOJb30BaHMO TeMsbIX
BOL COMYTCTBYET U yBENMMYEHNE COAEPXaHNA a30Ta, cboccbopa n opyrux nmta-
TenbHbIX BELLECTB B rNno4Bax. XOpOLIJI/Ie pe3ynbTaThbl Noay4Yuny npy opowleHnmn

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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TennbIMY BoJamMun caxapHbIX 3aBOAO0B, LienecoobpasHo Takxe CMELLEHME XO-
3ANCTBEHHO-ObITOBLIX M MPON3BOACTBEHHLIX CTOKOB C 0TpaboTaHHLIMW BoAa-
MU KPYMHbIX 3HepreTmyecknx 06bekToB. OueHnBas BNUSHUE NOMUBOB TEMNSON
BOOOW Ha NpopacTaHUe PasnUYHbIX KYMbTYP, MOXHO OTMETUTb, YTO NpY 3TOM
B 1,5-2 pa3a Bo3pacTaeT MOLLHOCTb KOPHEBOW 30HbI, 3HAYUTENBHO PaHbLLE
co3peBatoT Tennontobreble pacTeHnst (Ha 6-15 cyTok), NoBbILLIAETCA ypoXKam-
HocTb (Ha 15-25%) n ymeHbluaeTca koaddurumeHT BogonoTpebneHns (Ha
8-25%). PaumoHanbHO pacluvpeHve nnowagen ois BblpallMBaHUs OBOLLIEN
B 3aKPbITOM FPYHTE C OPOLUEHWEM WX TenMbIMY Bogamu 1 06orpes Temnnuu,
4TO MMeeT BorbLUoe 3HaYeHe, 0COBEHHO AN CEBEPHbLIX parioHoB. LLinpokoe
MCMosb30BaHUE TEMMbIX BOL ANA HYX[ CENbCKOro X03ancTea 06ecneynt He
TONBbKO MOBbLILLEHNE Ero NPOAYKTMBHOCTKU, HO 1 ByaeT cnocobcTBOBaTbL CHU-
XEHVIO CTOMMOCTU CTPOMTENbCTBA U 3KCMiyaTaumy Bogoo60pOTHLIX CUCTEM
BOOOCHaBXeHUsi Mpy 0AHOBPEMEHHOM COKPALLEHNM 3arpPA3HEHUN MPUPOAHbLIX
BOQ.

10.3. Vicnonb3oBaHue Tensbix Boa Ana pbi6oBoAcTBa

Kak nokasan onbIT NocnegHux nert, 0Tpa60TaHHbIe BOAbl TEMOBbLIX N aTOMHbIX
3NEKTPOCTaHLMA MOryT YCMNeLIHO NCMob30BaTbCA W ONA HYXA pr6HOFO X0~
3AMNCTBa BO BHYTPEHHWX BOJOEMAaX.

Hanbonee nepcnekTMBHbIMW HarnpaBieHNAMN B pa3BUTUN pr6OBOD,CTBa C uc-
NnoNib30BaHMEM TersibIX BOAO CreayeT CHUTaThb:

. co3aaHme MnonMHOCUCTEMHbIX pblﬁOBOﬂHle X03AMNCTB MHAOYCTpUanbHOro
Tuna c 6accenHamu, ceT4aTbiIMM CETKaMU, LexamMmu Ans I/IHKy68LlI/II/I MKpPbI
1 uexamu, obecnedmsaoLLMMm Nnpom3BOACTBO XMBOro Kopma. B atux xo-
3ANCTBax OCYLLECTBNAETCA HEMpPepbiBHAA TEXHONOrMA Mnony4eHns noca-
A04YHOro Matepuana 1 eblpallinBaHuA pblﬁbl Ha NpOTAXEHWN BCEro roga;

*  1CMOMb30BaHWE BOOOXPaHWIVLL-0XaaMTENEN B KAYECTBE HarymbHbIX Npy-
LOB Ansa TennontobrBHbIX pbib (kapn v gp.);

. opraHmsauyma nMTOMHMKOB MO BblpallnBaHUO Nocago4HOro martepuana
ONA TOBAPHbIX XO3ANCTB;

. C03[0aHVe BbICOKO NMPOM3BOACTBEHHbIX MPYA0BbLIX XO3ANCTB, COYETaoLLNX
MEeTOAbl NPyaoBOro 1 cagkoBoro pr6OBOﬂCTBa 1 obecnevmsaoLmx cebs
nocago4vHbIMM MaTtepumanamn.

O6LLast NPoAoMXKMTENIbHOCTb HEMPEPLIBHOrO BbIPALLMBaHMSA TOBApPHOM Pbibbl
06ycnoBneHa OnNWTENbHOCTBH) MEPUOAA, B TEYEHME KOTOPOro TemnepaTypa
oTpaboTaHHoM BoAdbl nogpepxmeaeTca 25-29°C. Hanbonee nepcrnektBHbIE
BOObl pbl6 — kapn, TecTep (rmbpug Genyri co cTepnsagba), pagyxHasa qiopernb
(B 3umMHee Bpems), yropb 1 ap. Oco6oe MECTO 3aHUMAOT PacTUTENBHOAOHBIE

A.A. AynaH6epreros, O.3. 3ybavpos, C.b. Anpaposa,
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/lcnonb3oBaHne CTo4HbIX BOAO

pbIGbl, ABNAIOLLMECSH CBOE0Bpa3HbIMU Bronormieckumm menvopaTtopamu. OHu
YHUYTOXAKT BbICLLYH BOAHYK PACTUTENBHOCTh, BOAOPOCAM U OTMEPLLNE FHU-
tOLLMEe pacTeHUs, ynyyllas TeM caMblM CaHUTaApHOE COCTosiHWE BopoemoB. K
3TUM pbiBam oTHocATCH Benbin amyp, 6enbIN 1 NECTpPbIN TONCTONOBMKK, KOTO-
pble 06NMafakoT TakKe CNocoBHOCTLI0 BbICTPOro pocTa.

Hawnbonee nporpeccrBHbIMI ABNAKOTCA METOA BblpaluMBaHua pbibbl B baccen-
Hax, npegcTasnAlLwmx cobon kanuTanbHoe >xene3obeToHHOe COOpPYXeHWe C
perynMpyemMbiM pacxodom Bogbl. [1py ncnone3osaHnm ero, 0cobeHHo B 3aKpbl-
TOM MOMELLEHNIN, MOXHO 06eCMneYMTb COOTBETCTBYHOLLMIA TEMMNepaTypHbIN pe-
KM, ECINV HE B TEYEHWE BCEr0 rofa, TO Ha NMPOTSXXEHUN OCTATOYHO ONUTENb-
HOro Nepvoga, a Takxe 04YUCTKY BOAbl M OpraHM3auuio cMcTeMbl 060POTHOMO
BOAOCHabXXeHNSA.

Taknm MeTogoM MOXHO exerogHo nonyyats Ao 350-400 kr pbibbl ¢ M2 nno-
LLiaan BOAHOM NOBEPXHOCTW, YTO B HECKOSILKO COT pas 60MbLUe COBPEMEHHOMO
npynoBoro poiboBOACTBa B ECTECTBEHHbIX BofoemMax. BeipalmBaHue ToBap-
HoW pbliBbl B CTALMOHAPHBIX AW B NaBY4MX CaaKax NPOLLE B KOHCTPYKTUBHOM
OTHOLLIEHWMN 1 TPeBYeT 3HaUYUTENBHO MEHbLUNX 3aTpaT. 3To onpefensaeTcs TeM,
YTO capKku NpedcTaBnalT cobor eMKOCTM U3 CETOK, YyCTaHaBNMBaeMble Bpe-
MEHHO B npygax unu kaHanax. [pogykTMBHOCTb WX MO CpaBHeHWo ¢ baccen-
Hamy B 3-4 pa3a MeHblUe, 4TO 06bACHAETCA 3HAUYUTENBHBLIM OPraHUYECKUM
3arpa3HeHneM BodoxXpaHunuLL-oxnagutenen. OCHOBHOM HEAOCTATOK OCaAKoB
— VX HEe3Ha4WTeNbHas yNpaBnsaemMocTb, T.K. TeMnepaTypa Bogbl B BOQOXpaHu-
NULLaX-0XNagnTensx CyLLECTBEHHO N3MEHSIETCS B TEYEHME FOAa U OTAEeNbHbIe
Mecsubl. JansHerLlee pa3suTre pbIBOBOACTBA Ha Tennbix Bogax byaeT npovc-
X0OUTb B6AN3N KPYMHBLIX 3HEPreTUYECKMX 06BEKTOB, @ Tak)Xe B 30He 60MbLLMX
MPOMBbILLNEHHBIX LLEEHTPOB.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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MEPOMNPUNATINA
1 VIX BITNAHNE
HA OKPY>XKAKLLIVIO CPELLY

11.1. O6wan oueHKa NocneAcTBUIA rMAPOTEXHUYECKOro
CTpouTenbCcTBa

Cpepnv pa3Hoo6pasHbIx BULOB aHTPOMNOreHHOW AeATENbHOCTY CO3AaHVE BOAO-
XO3AMCTBEHHBIX CUCTEM MPUBOAUT, KaK NPaBuno, K Hanbonee 3amMeTHbIM N3Me-
HEHWsIM B NPUPOAHBIX YCNOBKsAX. 3TN n3MeHeHWs 06ycnoBneHbl MacLuTabamm
OCYLLIECTBNEHHbIX MEPONPUSTIA, IN31KO-reorpatinyeckuMmn yCroBusiMmn pac-
CMaTpVBaEMOr0 PafioHa 1 COBOKYMHOCTLIO pPsifji@ 06CTOSTENBCTB, B YMCTE KOTO-
pbix 60MbLLUOE 3HAYEHME UMEIOT CoLManbHble hakTopbl.

Mo mepe pas3BuTMA 4YenoBeqeckoro 06LLecTBa HeMpepbiBHO PacLUMPSAOTCS
paGDTbI, CBfi3aHHbIe C NCMNoJib30BaHMEM BOOHbIX N 3EMEJIbHbIX PECYPCOB. ,DJ'IH
Havana aToro Beka TUNn4HbIM Bbino BO3BeOeHne BOﬂDXDBHI?ICTBeHHbIX obbek-
TOB, NpeaHa3Ha4eHHbIX Ona yaoBleTBOpeHns I'IDTpeﬁHOCTeVI OTOeNbHbIX BO-
ﬂOI‘IOJ‘IbBOBaTeJ'IBVI B CpaBHUTEJIbHO HE3HA4YUTENbHbIX obbemax BOObl. 06bI4HO
370 6bINV HeBOMbLLME OpoCuUTESIbHbIE CUCTEMDbI, MENTKME rmapocTaHunn, Manbsie
1 cpefHve Bogo3abopHble coopyxxeHus 1 gp. CTponTenbCcTBo Takmx 06bLeKToB
M nxX nocnepyoLlan akcnnyatTauna He Bbi3biBanv 3aMeTHbIX ﬂpBOﬁpBBOBaHVII?I
B MPUPOAHbLIX YCNOBUAX.

Mocnepytolme [ecATUNETUS 03HAMEHOBamnMCb WHTEHCUBHBLIM Pa3BUTUEM
BOJOXO3AMCTBEHHOIO CTPOWUTENLCTBA, YTO HALUMO BbIPaXeHWe B CO3LaHWUM
KPYMHbIX r’MAPOY3M0B MHOrOLENEBOr0 HA3HA4YeHWs 1 COMYyTCTBYOLLMX UM 60nb-
LLIMX BOQOXPAHUNWLL, B MNPOKNaAKe KaHamnoB 3Ha4YTeNbHOM NPOTSXEHHOCTY C
pacxofamu BoAbl 40 HECKOMNbKMX COTEH KYBOMETPOB B CEKYHAY, B OPOLLEHNM
1 OCYLLIEHVN MaCCWBOB MNMOLLaAbLI0 B COTHM ThICAY rekTapoB. HenpepbIiBHO BO3-
pacTatoT 06beMbl NepepacnpenesieHns peYHoro CToka 1 BeeTCst MOLAroTOBKa
MEXpEervoHansHoMy nepepacnpefeneHnio BogHbIX PECYPCOB.

PAn cylecTBeHHbIX KPYMHbIX BOAOXO3AWCTBEHHBIX MEPOMNPUATUAA  MOBMEK
3a cobon 3aMeTHble M3MEHEHVS B OKPYXaloLLEen Cpefe, a B HEeKOTOpbIX

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
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crnydaax Bbl3Ban oTpuvUaTesibHble H806paTI/IMbIe npoueccbl B NpMpoOHbIX
3KocucTemax.

NocnencTeus, Bbi3biBaeMble rMAopoOTEXHNYECKUM CTPOUTENBCTBOM, MOTYT BbITb
KaK MNOoNoXNTeNbHbIMW, TakK N OTpUUaTeslbHbIMW. lNonoxutenbHoe BRVsIHWE
06bI4HO onpepenaeTca HapoaHOX03ANCTBEHHbIM 3HA4YeHMEM MOCTPOEHHOW
CUCTEMbI, B NepPBY0 04epedb ee Posibio B Yy4LLIEHUN YCNOBUN XN3HN Hacene-
HUA N Pa3BUTUA 3KOHOMUKM 0A@HHOr0 parioHa. OnpeneneHme 3KOHOMM4YecKoro
M counanbHOro 3q3CbEKTa, nosiy4aemMoro OoT OCyLlecCTBJIEHUA TOro MM MHOro
npoekTa, 683|/|pyeT09| 00bI4HO Ha TEXHUKO-3KOHOMMUYECKOM CpaBHEHUWN pAOa
BapmMaHTOB M TWATENTbHOM obocHoBaHUM Hanbonee BbIrOOHOMO U3 HUX. Y4YeT n
OLeHKa oTpuLaTesibHbIX MOCNeACTBUY CTOKA N3Y4eHbl N0X0 1 B pAOe cry4aes
HOCAT I'IpVI6]'II/I)K8HHbII7I XapakTep. CnencTtBrnem aToro ABMAAETCA HegoCcTaTo4YHas
060CHOBAHHOCTb OTAENbHbIX NMPOEKTOB, KOTOpaA MOXET NMpuUBeCTn K Cepbes3-
HbIM 3KOJIOrM4YECKUM MNpocHeTaMm.

Bce nameHeHus B OKpY>XatoLLen cpefe, Bbl3bIBAEMbIE BOJOX03ANCTBEHHbIMN
MEpPONpUATUAMW, CreayeTt npexpe BCero pasnunyatb No TepputopuanbHOMY
NPnU3HaKky. |_|pVI 3TOM MOXHO BbIOENNTb TPU XapakKTepHbIX 30HbI:

. OTbEM NN NCKYCCTBEHHOIO akKyMynmpoBaHna BOObl
* TpaH3unTa BOObl
. OOCTaBKWM 1 pacripeneneHnd sobl.

30Hy TpaH3uTa NpUHUMAKT BO BHUMAaHMWE Mpuy GOMbLUOM NMPOTSXEHHOCTU Ka-
HanoB WNX 3aKpbITbiX BOAOBOLOB W 3HAYMTENbHOWM WX MPOMYCKHOW crnocob-
HOCTW. 3Ta 30Ha UMEET CYLLECTBEHHOE 3HAYEHWEe MpW OCYLLECTBIEHUM MpO-
EKTOB MexX6aCcCenHOBOro U MEXPErMOHaNbHOr0 NepepacnpeneneHist BOgHbIX
pecypcos.

[NocnencTBua BOOOXO3SMCTBEHHOIO CTPOUTENBCTBA MOMYT MNMpPOABNATLCA He-
rnocpefcTBeHHO N KOCBEHHO. K 4mcny NepBbiX OTHOCATCA U3MEHEHUA BOOHO-
ro 6anaHca, 3aTonneHve 6eperOB M OHa peK npn co3gaHnn BOOOXPAHUNALLL,
M3MEHEeHNA Tnaponorn4eckoro, rmgpoxmMmn4eckoro m FVI,D,pOﬁI/IOJ'IOFVIHeCKOFO
pexnma pek, 03ep, BOAoOXpaHUnLL 1 T.4. KocBeHHbIe nocnencTBusi BO3HUKA-
0T 4epes3 bonee MPOAOIXUTENbHbIV Nepno BPEMEHM C Havana aKernnyataumm
BOAOX03ANCTBEHHOW CUCTEMbI 1 38KMHOYaOTCA B U3MEHEHUW PacTUTENbHOC™
TN, XMBOTHOr0 Mupa, yCbIXaHn 60onoT, HebonbLUMX BOAOEMOB W BOOOTOKOB,
CHVXXEHUW VN MNOBbILLEHNW YPOBHEN MOA3EeMHbIX BOf, OGpaSOBaHl/II/I Kapc-
TOBbIX ABMeHun 1 T.n. B oToenbHbIx crnyyaax B parioHax NpoBedeHus Kpym-
HbIX BOOOXO3AWCTBEHHbIX MEponpuATAA BO3MOXHbl YaCTU4YHbIE U3MEHEHWUA
Knnmarta.

OTpI/ILI,aTeJ'IbeIe rnocnencTems BOLOX03ANCTBEHHOWM NONTUKM BbiBAKOT oﬁpaﬂ/r
MbIMU N HeOﬁpaTMMbIMM. Mon NEPBLIMU N3 HAX NOAPa3yMeBAKOT TaKne, JINKBU-

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB

159



160

BOHOXOSHVICTBBHHI:IG MEpPOonpuATUA N UX BIIMAHKE Ha OKPY>XatoLLyto cpeny

LaLMs 1 NoKanM3aumus KOTOpbIX BO3MOXHA C MCMNONb30BaHNEM U3BECTHLIX MEp
Npy COOTBECTBYHOLLIMX (AMHAHCOBLIX 3aTpaTax. HeobpaTuMblie NoCAeACTBIA Xa-
paKTEpPU3YHOTCH BO3HWKHOBEHWEM WHTEHCUBHO Pa3BMBALLMXCS MPOLECCOB,
COMPOBOXAAKLLMXCA paspyLUeHMeM CO06LLECTBA CYLLIECTBYHLLMX MPUPOAHBIX
3KOCUCTEM. 3TO MPOUCXOAUT B TEX CIy4asX, KOrAa no TEM UMW UHBIM NpUHMHaM
6bInM HapyLLEHbI MPefernbl aHTPONOreHHOro BO3AENCTBUA Ha MPUPOLOHYH Cpe-
ny. MNo3aTomy cyLecTBeEHHOE 3Ha4YeHWe NprobpeTaeT cobnoaeHne Tak Hasbl-
BAEMOr0 rpefena 3K00rM4ecKon Harpy3ky Ana Kaxaoro peyHoro 6accerHa,
3EMEeNbHOr0 MaccrBa, PEKPeaLVIOHHOM 30HbI 1 OPYrX TEPPUTOPUN.

CyLLleCTBeHHOB 3Ha4veHne NMMEeKT NocnenacTenA coumanbHOro xapakrepa, B03-
HUKaoLLME B pe3ynbTaTe co3gaHuA BOOOX03ANCTBEHHbIX CUCTEM. 3ﬂ,er cne-
AyeT OTMETUTb USMEHEHWE XN3HW HACeNeHns, MUrpaummn Ntogen B HoBble obec-
rneYyeHHble B JOCTATO4YHOW CTeneHn BoAow 1 3eMefbHbIMI pecypcamMm panoHa,
M3MEHEHKME YCNOBUA Tpyaa M NPOM3BOACTBA, CO34aHue 6J'IaFOI'IpI/I‘r'|THOI7I 06-
CTaHOBKM Ond 0TAbIXa, Typru3mMa n neveHus. Bce atn nocnencteus oTHocATCA
K KaTeropumn noJioXXMTesbHbIX. K oTpuuaTenbHbIM NnocnegcTtBMAM OTHOCATCA
yXyALLEeHVEe CaHUTapHbIX YCINOBUA B 30HAX BOOOXPaAHWMULL, CO 3HAYUTENIbHOMN
Cpa6OTKOl7I YPOBHEW, YTO B COBOKYMHOCTM C HEJOCTaTO4YHbIMW MepamMu Mo npe-
KpaLLEeHV pasnn4HbIX BUOOB 3arpA3HeHUn MOXET Bbi3BaTb 3NUAEMUONONv-
yeckoe 3aboneBaHme U CHUXEHNE prﬂOCI’IOCOﬁHOCTl/I, BO3HMKHOBEHNE «4ep-
HbIX 6ypb)) Ha NepeocyLUeHHbIX BonoTax co 3Ha4YUTENBHOM MOLLHOCTbLHO Topcba

W psag Opyrvx.

11.2. BnusHne BoAoXpaHUNvL] Ha NPUPOAHbIE YCIIOBUSA

CospaHune BofoxpaHunuLL No3sonsaeT obecneynTs akkyMynMpoBaHNe peyHoro
CTOKa W1 ero perynvMposaHvie BO BPEMEHW ANS HY>XA pasfnnyHbIX BOOOMNONb30Ba-
Tenen. B HacToswee Bpemsa B KasaxctaHe nmeetcs cebie 180 BogoxpaHu-
nvwy o6bemom 6onee 1 MnH M3 kaxxgoe. MNpun 3ToM 1x 06LLMI 06bLEM NPEBbILIaeT
90 km3® n nonesHbin pgocturaetT __ km3. Kak npaBwno, Bce KpyrHble
WCKYCCTBEHHbIE BOJOEMbl MpefHa3HayeHbl AN MHOrOneTHero Mcrnonb30Ba-
HUA.

BopoxpaHunuia obnagaloT MHOrogakTopHbIMU CBA3AMU C  OKpyXXatoLLewn
CpeLnow, KoTopasi B CBOK 04epefb, 0Ka3blBaEeT BNMAHUE HA UX PEXMM. Xapak-
Tep U3MeHeHUsi NPUPOAHbIX YCroBui 06ycnoBneH nanko-reorpadyeckumm
0COBEHHOCTAMW parioHa, napameTpamu BogoxpaHunuwia (rnybuHa, nnowagp,
o06bem, chopma B nnaHe) 1 pexxnmMoM ero akcnnyataumm (BennymnHa cpaboTkum
VPOBHEW, UX HYacTOTbl W NMPOAOIIXXUTENLHOCTb, 06LEMbI 1 BPEMS MOMYCKOB B
HWXHUN Bbed) 1 T.4.).

Hanboree 3aMeTHOE BNVSIHVE Ha OKPYXXAHOLLYH CPefy OKasbiBakT KPYMHbIE
BOJOXPaHMIULLA C MonHbIM 06bemMoM Gornblue 1 kw3 1 nnolagblo 3epkana
cBbiwe 100 km? (Byxtapma, Kanwarai, LLlapgapa).
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3aTonneHue 1 NOATONMEHVE TEPPUTOPUIA

HanGonee 3ameTHOE BNUsIHWE MPOSABIAETCS MPW 3aTOMMEHUM 3HAYUTESNb-
HbIX Mrowanen, 6obLluas 4acTb KOTOpbIX GbiNa 3aHATa CeSIbCKOXO3AMCTBEH-
HBIMW UK NECHbIMW yrofabaMu. KoMneHcaums X JOBOMbHO YacTo CBs3aHa C
3aTpyOHEHVSIMW, BCNEACTBME YEr0 CENbCKOXO3AWCTBEHHOMY MPOM3BOACTBY
MPUYMHAETCA COOTBETCTBYIOLWMIA yulepb. Mpy cosgaHvum BogoxpaHunuLy, pas-
NAYaKT 30HbI MOCTOSIHHOMO Y BPEMEHHOI0 3aTOMMEHWS, @ TAKXXE 30HY NOATOMN-
neHnsa. 3oHa NOCTOSHHOMO 3aTOMMeHVs HABCeraa VCKIYaeTca N3 NpexHero
XO35MCTBEHHONO MCMONb30BaHNA, HO OOHOBPEMEHHO 3eMIs, HaxodAcb mnop
BOLOW, HAYMHAET BbICTyNaTe B HOBOM kadectBe. OHa cospaeT maTtepuans-
Hble LEHHOCTM B BVAE 3NEKTPO3HEPruW, BblpabGaTbiBaemMor MOpOCTaHLM-
AMK, PbIBHOM MPOOYKLUMW, BbIPALLEHHON B BOAOXPAHWUMMLLE, LOMOINHUTENbL-
HOW CENbCKOXO3AMNCTBEHHOM MPOAYKLMK, MONyHYEHHOW 338 CYET OpOLLIEeHUs
nT.0.

3o0Ha BpemMeHHOro 3aTonneHust BKNoYaeT B ceba nnollanun, Haxoaswmecs B
3aTOMMEHHOM COCTOSHUM B TeYEHWE HEMPOAOMKMTENbHOro BpemeHn. O6bI4HO
3TO 3eMnn, pacronoXeHHble Bbile HIY, KoTopble MOXHO MCMonb30BaTb Mo
CEHOKOChI U NacTéuLLa unm ansa Opyrux Lenem.

O6pa3oBaHWEe 30H NMOLTOMNEHMS CBA3aHO C NOAbEMOM YPOBHSI NMOA3EMHbIX BOL,
rnocre 3aTonneHys BOJOXpaHUnMLLE. 3TOT MPOLECC NPOTEKAET 04YEHb MEANEH-
HO 1 06YCNOBMEH IUNBTPALIMOHHBIMY CBOMCTBaMM FPYHTOB, PEXXUMOM YPOBHEN
BOLOXPaHUMULLA 1 MPUTOKOM FPYHTOBLIX BOA U3BHE. LLIpuHa 30HbI nogTonne-
HUSI B PAQE CIy4aeB MOXET BblTb 3HAYMTENbHOW. [10BbILLEHVE YPOBHS FPyH-
TOBbIX BOL COMpOBOXAaeTcs 3abonayvBaHWeM 3eMernb, MOATONIEHNEM PALa
06bLEKTOB, YXYALEHUEM CaHUTApHbIX YCroBWM MecTHOCTU. OOHOBPEMEHHO C
3TUM HabIIoOaeTCA CMEHa PacTUTESNbHbIX acCCoLMaLmni U U3MEHEHWE XUBOT-
HOro MKpa.

11.3. PycnoBblie npouecchbl

YacTtble konebaHWA ypoBHE B BOOOXPaHWIMLLE U CBA3aHHOE C 3TUM Mepe-
yBMNaXXHeHWEe Macc rpyHTa BbI3blBaOT pa3MbiBbl U 06pyLIeHe 6eperos; aTn
MPOLIECChI YCUNMBAKTCA Y AMHAaMUYECKMM BO3AeCcTBeM BoMH. Hanbonee xa-
paKTepHbl yKa3aHHble ABMEeHWs Ona HavanbHOro neproga akcnayatauum, 0co-
6eHHO BO BPeEMS LLUTOPMOB KOrAa obpyLumsaeTcs 6onbLuve obbembl rpyHTa. B
[anbHenLLemM 3T NPOLECChI MOCTENEHHO 3aTyXataT.

NoBblLeHne YPOBHA NOA3EMHbIX BOA NMPW 3aTOMNJEHNN Bbl3bIBAET OMNOJI3HEBLIE
ABNEHWA, 0COBEHHO B YCIOBMAX NEeCCOBNOHbIX TPYHTOB.

OcaxpeHne HaHOCOB B BEepXHEM 6b8d]e CYLLIeCTBEHHO YMEHbLLAET X rooBoOw
CTOK HWXXe rnapoyana. KpOME TOro, NpexkpaLleHne nocTyrnneHnsa Menb4yanLmx

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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HaHOCOB B HUXHUN 6be¢) CHXXaET NNoAopoave NnoMMeHHbIX 3eMenb, YTO Bbl-
3blBaeT HEOBX0AMMOCTb BHECEHUSA NCKYCCTBEHHbIX y,q06peH|/||71.

11.4. N'maponorn4ecknin pexum

CospaHue BofoxpaHunuLy obecrneyMBaeT BblpaBHMBaHWE konebGaHui cpef-
HErofjoBOrQ0 CTOK3, YTO WMEET MOMOXMWTENbHOE 3HauveHue. [locTaTouHble
perynvpyloLLe emMKOCTU MO3BOMST YMeHbllaTb pacxofbl B nmepuod na-
BOZKOB, BCMNEACTBME 4YEro COKPALLatTCs 3aTOMMEHUs B HUXHEM Obedie, a
B MEXEHHbI/ Mepuof OOMOMHUTENbHbIE MOMYCKM M3 BOJOXpaHMmuLLa obec-
MEeYnBa0T HECKOMbKO MOBLILLEHHbIE MO CPaBHEHUK C ECTECTBEHHbIMU YC-
NOBYSIMX YPOBHU 1 pacxodbl Boabl. OQHOBPEMEHHO C 3TWM MOMYT MPOMCXO0-
OUTb pasMmbiBbl B HUXHEM Gbedie, MHTEHCMBHOCTb KOTOpbIX 06GycrnoBrneHa
HamopoM, pacxodamuy U CKOPOCTbHD TEYEHUs], a TakXe TUMOM FpyHTOB, cha-
ralwmx pycno peku. OrpaHMyeHUe BECEHHMWX MOMYCKOB B HVXHWN Gbed B
cocTaBe KOMMNEKCHbIX MMOPOY3MOB MHOrOA NPUBOAWUT K 06CbIXaHW Mon-
MEHHbIX 3EMENlb U HEPECTUNULL, YTO HAaHOCUT yLepb cenbckoMy U pbiBHOMY
X03ANCTBY.

O6pa3zoBaHne BOJOXpaHUnLL COKpaLLaeT aMnnuTyay konebaHuin ypoBHEN, Kak
BHYTPU CE30HOB, TaK M Ha MPOTAXEHUM roda. 3T0 0THOCKTCS K BONbLUMHCTBY
rMOPOY3M0OB Ha paBHWHHbLIX pekax. [locneacTBUMEM CO3[aHVs BOLOXPaHUMALL
ABNsAeTcs obLLee 3aMeaneHe BoA006MeHa B peYHOM CUCTEME, YTO MPYBOAUT
K CEPbE3HbIM U3MEHEHUSM MMAPOXMMUYECKOr0 Y F’APO6MONOrMYeckoro pexm-
MOB.

CyLLIECTBEHHO MEHSIETCA TEMMEPATYPHbIN PEXIM 3apErynMpoBaHHOI0 PEYHOIO
cToka. BecHon B HUXHWI Bbedh nocTynaeT 6onee xonogHas BoAa, 8 OCEHbH U1
3vMon — Bonee Tennasa. 3amMeTHbIE NepeMeHbl NPOUCXOoOAT 1 B NEJOBOM pe-
Xume. YANuHSeTCs Nepyof NefocTasa, yBenMyMBaeTcs ToNLWmMHa nbaa Ha 10-
20% no cpaBHEHWIO C ECTECTBEHHBLIMU YCIOBUAMM.

Mo CpaBHEHUIKO C NepBOHaA4alribHbIMW YCIIOBUAMK CYLLIECTBEHHO BO3PacTakoT
noTepn Ha ncrnapexHne.

CyLLIeCTBEHHBI TAKXE NOTEPU Ha (DUNETPALIMIO B YaLLE BOLOXPAHWIIULL.
Mapoxumuyecknin 1 rmapo6MoNornYecKunin peXxxumel

B thopmumpoBaHum X NpUHYMAKIT y4acTe NPUPOAHBIE, aHTPOMOreHHbIe Had-
3EMHbIe 1 aTMOCEpHBbIE hakTopbl.

K uncny npupopHbIx ¢hakTopoB OTHOCAT recrpaciyeckoe NosioXeHVe, rapo-
MOTrMYECKN PEXMM PEKMN B NMEPBOHAYansHOM COCTosHUM (06beM CTOKa Peky U
€€ MPUTOKOB, @ TAKXXE KAYecTBO BOfbl), penbed Yallm BogoxpaHunumLLa 1 npu-
nerarllero Bogoc6poca, reofiorMyeckoe U raporecriorMyeckoe CTPOEHME,

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XXaHpayneTosa, K.T. OcnaHos
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MOYBEHHbIV MOKPOB, PACTUTENbHOCTb, XapakKTep X03ANCTBEHHOIO MCMNO/1b30Ba~
HNA N T.M.

HemanosaXHyro ponb nNpn 3ToOM 6yﬂyT nrpaTtb CoCtaB U Ka4eCcTBO p860T rno
noaroToBkKe Yalln BOOOXpaHWMLLEa K 3anonHeHno, 3aknn4Yarwmecsd B nepe-
HOCe CTPOEeHWUA Oopor, yaaneHUn NecHom 1N KYyCTapHUKOBOW PacTUTENbHOCTH,
nepemMeLleHnmn KnagbuL 1 CKOTOMOIUIbHUKOB U T.1.

AHTpOI‘IOI’eHHbIe d)aKTOpr 0Ka3bIBalOT AOMVHMPYHOLLEE BNUAHNE Ha Ka4eCTBO
BOObl. 30echb npexnae BCero crnegyeT OoTMETUTb PEXKNM 3KCnnyaTaunm Bogoxpa-
HuUNMLLa (BennymnHa, CToKU 1 NnpoaoIXNTENTIbHOCTb Cpa6OTKI/I YPOBHEN, 0b6beMbl
MOMycKOB B HWXHUI 6beq3, CKOpOoCTH TeyeHus). Kak nokasan onar, nameHe-
HMe rmapoxmMMmn4eckoro m FI/IJII,pOGI/IOJ'IOFI/I“IeCKOFO pexnma npomncxoanno B aea
3aTana. B Havyane Habntopganock pasnoxeHue 3aToNNeHHOW PacTUTENbHOCTU U
no4YBEHHOr 0 NOKpPOoBa, BCNeacTeBMe 4ero HakarjimBanmcb aBTOXTOHHbIE OpraHn-
4YeCKue BeLLleCTBa, XapakTepnayroLinecs 6onbLwmm cogepxaHmnem aMmHHOro 1
aMnaHoro a3oTa, yrnesoaoB, aMUHOKUCIIOT U OpYyrnx opraHn4eckux coegnHe-
HUI, ABNAKOLWMXCA NUTATENBHON CPefort MMKPOOPraH3MOoB N CUHE3ENEHHbIX
BOAOPOCNEN. Pacnag 6uoxmmmnyeckmx HEYCTOWYMBbIX 8BTOXTOHHbLIX OpraHn-
4YeCKuX BELLeCTB COMPOBOXAAETCA HENnpuATHbIMKX 3anaxamu, rnpmekycamm u
TOKCMHYECKMU NPOOYKTaMK pa3fioxXeHUdA.

BTOQOVI 31an CbOpMI/IpOBaHI/IH Ka4eCTBa BOObl BOOOXpaHunnLla 06bI4HO Ha4n-
HaeTca 4epes3 2-4 roga nocne 3anonHeHns 1 XapaKTepn3yeTcAd NHTEHCMBHbIM
pa3BUTVEM CUHE-3eNeHHbIX BOAOPOCNEN, BbI3bIBAOLLNX «LIBETEHVE) BOAbI. OT-
MUpPaHUE CUHE-3eNeHHbIX BOOOPOCIEN CONPOBOXAAETCA n0TpeﬁneH|/|eM 6onb-
LLIOro KonmM4ecTsBa pacTBOPEHHOro KMCnopopa, YTo OTpUUAaTenbHO AENCTBYET
Ha BOOHblEé 3KOCUCTEMBbI.

N3meHeHune knumaTta

V13yyeHne BNUsSHUSA BOJOXPaHWUMKLL Ha KNMMAT NMoka HaxoAaWuTCs B HaYarnbHoM
cTaguu, No3TOMy pPesynbTaThl OTAENbHbIX HABMIOAEHW HE MOTYT MPeTeHOo-
BaTb Ha MCYEPbIBAKOLLYYHO NONHOTY. YCTAHOBMNEHO, YTO CTEMEHb 3TOM0 BIUSHUS
38BUCUT OT reorpadiM4eckoro pacrosioXeHnss BoOOXpaHUIULLA, ero o6bema,
cpepnHen rny6uHbl, NNoLLaan 3epkana.

Bopoembl, co3paHHbIE B HOXXHbBIX LLUMPOTAX CrocOBGCTBYHOT YacTUYHOMY Npeob-
pa30BaHWio CyLLECTBYHOLLEro NaHawadTa. Hanbonee KpynHble ©3 HUX Bbi3bl-
BAKT HE3HAYUTENbHOE CHWXEHWE CPefHerofoBOoM TEMMEPaTypbl BO3dyxa U
0COGEHHO CpeaHen 3a BereTaunoHHbIA nepuop. VHorga HabnogaeTcs HEKOTO-
pOEe YBEMNMYEHUE KONMYECTBA aTMOCIEPHbIX 0CAAKOB, YTO GraronpuaTHO Ons
CenbCKOoro X03ancTaa.

Bonee 3ameTHble M3MEHEHWA BHOCAT BOAOXpaHUnnLLa, co3gaHHble B Ce-
BEPHbIX LWMpOTax. Kak npasuno, HabnogaeTca noBbileHMe obLuen yBnax-
HEHHOCTU N CHWXEHWe KOHTUHEHTalnbHOCTW MECTHOro Knmmarta. Co3,an|/|e

Yny4LUeHWe Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOL.
YuebHuk ans By3oB
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KPYMHbIX BOLOEMOB Ha CeBepe WMHOMAA BbI3bIBAET COKPALLEHWE MPOLONXMN-
TEeNbHOCTWN BEreTaLMOHHOIr0 NEPUOAA B 30HaX, NMPUIEratoLLMX K HAM, YTO oKa-
3bIBaeT HEBNaronpUATHOE BIMSAHME Ha YCNOBUSt POCTA CESIbCKOX03SNCTBEHHbIX
KynbTYyp.

N3meHeHune naHpwadhta

Mo Mepe pasBuUTVA BOLOXO3ANCTBEHHOIO U MENMOPATUBHOMO CTPOUTENLCTBA
BCe GorbLUee BHMMaHVe YOENsAT BoNpocaM 3CTETUKM, B CBS3U, C YeM ocoboe
3HaveHne NpuvobpeTaeT naHawadTHas LEeHHOCTb KaXAoro BOAOXpaHWUMMLLA.
Co3paHue WCKYCCTBEHHbIX BOLOEMOB, MOMUMO YOOBIETBOPEHWS 3aMpOCOB
YYaCTHVKOB BOLOXO3AMCTBEHHOrO KOMMMEKca, kak npaBuno, npeoGpasyer
BHELLHWA BUA MECTHOCTM M CrOCOBCTBYET NyullemMy 3pUTenbHOMY BOCHpW-
ATU0. OCcoBEHHO 3TO OTHOCUTCH K CPELHVM W HEGOMBLLUMM BOAOXPaHUMMLLEAM,
pacnonoXeHHbIM B XONIMUCTOW, MPEeAropHOM U FOpHOM 30HaX, FAE OHW yOa4uHo
rapMOHUPYHOT C OKPY>XatLLEeN CPefon, 3HAaYUTENBHO MOBbILIAs PEKpPeaLnoH-
HbI NOTEHLUMan panoHa.

Heckonbko crnoxHee NpoUcxoauT Npeobpa3oBaHve NaHAWadToB Npy CTpou-
TENbCTBE KPYMHbIX BOJOXPaAHUMMLL HA PaBHUHHBIX pekax. OHW 0bnagatoT 6onb-
LLIMM pekpealyoHHbIM NOTEHLMANOM, 8 TaKXXe BO3MOXHOCTAMU 3hheKTVBHO-
ro pbI6oBOACTBA 1 3BEPOBOACTBA.

CouuanbHO—3KOHOMMUYEeCcKNe acnekTbl

COS,ElaHI/Ie BOAOXPaHUNWLL, NMOPOXAAeT PAA MOCNeAcTBUA, KOTOPbIE MPOAB-
JIAKNTCA Ha NPOTAXEHNN ONTNTENbHOIro BPEMEHN. O6bI4HO 3TO BblpaXaeTcA B
NoOABMNEHNM HOBbIX OTpPAacnen Npon3BOACTBa, Pa3BUTUN TEMNOBOW N aTOMHOW
SHEPreTukKn, OoNnoJIHATENTIbHOM NPUTOKE HAceneHnda 1 CyLecTBeHHOM BO3pac-
TaHUWN ero NNOTHOCTU B NMpefenax paccMaTpuBaEeMOoro panoHa. 3Ha4MTenbHO
YBENN4YMBAETCH N CE30HHAA HArpy3ka 3a CHET 0TAbIXatoLWmX, TYPUCTOB 1 CNOPT-
cmeHoB. Bce aTo conpoBoXpaeTcA MHTEHCMBHbIM O0CBOEHMEM HOBbIX 3EMESb
rMof roOpOACKYH 3aCTPOMKY 1 OOpOory, co3gaHnem 6a3 oTgbixa 1 T.N. VIHTeHcu-
dDI/IKaLl,I/IH aHTpOonoreHHow AeaTensHOCTU Hen3bexHo COMyTCTBYET MNOBbILLEHNE
YPOBHA 3arpA3HEHHOCTA aTMOCdJepr, NMO4YBOrpyHTOB 1 NPUPOOHbLIX BOA. B cea-
31 C 3TUM BO3HMKAET Heob6XoaMMOCTb peweHna HOBbIX 3ada4 0 BITNAHNN OK-
py>atoLLen cpefbl Ha BOOOXpaHUnu1LLa v paspaGOTKe COOTBETCTBYHOLLUMX HOPM
[AONYyCTUMBbIX 3KONOr’M4YecKmnx Harpy3o0K.

N3meHeHune NPUPOAHbLIX YCIIOBUIA MO TPaccam TpaH3nuTa BoAbl

PaHee 6b1no 0TMeYEHO, YTO OLEHKa 3TUX U3MEHEHUI NproBpeTaeT NpakTnYec-
KOe 3Ha4YeHue No Mepe yBeNMYeHWss 4anbHOCTU TPaHCNOPTMPOBKM BOAbI, 60
B npepgenax 06bl4HbIX BOJOXO3SNCTBEHHbLIX KOMMMNEKCOB AfIMHA Maructparnb-
HbIX KaHamnoB 1N BOLOBOAOB HeE3Ha4MTeNbHA. VIckoyeHne cocTaBnsaT NULLb
OTOefNbHble MarncTpanbHble KaHanbl 3Ha4YUTENbHO BoMbLUEn NPOTAXEHHOCTH
(Hanpumep, kaHan VpTeiw — Kaparanga).

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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13meHeHUA oKpyxXatoLLen cpefbl Mo TPAcCe MarnucTparbHbIX KaHarnos Menmo-
paTUBHBIX CUCTEM Maro OTNMYAKTCSA OT USMEHEHWIN MPUPOAHBIX YCNOBUIA COOT-
BETCTBYHOLLMX MENUOPUPYEMbIX TEPPUTOPUIA.

K yncny Hambonee BaxHbIX COLMANbHO-3KOHOMUYECKUX MOCNEACTBIN, NPOSIB-
nseMbIx Mo 6ornee NPOTHXEHHbIM TPaccam TpaH3WuTa BOfbl, OTHOCSTCS YIyy-
LLEHWE YCMNOBUMN XWN3HWN HACENEHWS| U MHOMOOTPACNEBOE Pa3BUTME 3KOHOMUKM.
Kpome Toro, AnvHHbIE KaHarbl MoryT BbITb UCMOb30BaHbl B KA4YECTBE BOAHOT-
PaHCMOPTHbIX MyTEel.

OpHOBPEMEHHO C MOMOXMWTENbHLIM 3(hHEKTOM CTPOMTENLCTBA KPYMHbIX Ka-
HanoB Ona nepepacnpefeneHns PeYHoro CToKa CYLLIECTBYET psif HEraTUBHbIX
nocneacTeui.

K HavnBornee BaXXHbIM 13 HUX OTHOCATCS ChepyoLLme:
[MoTepu nonesHov nnoLyagm

Mpoknagka KpynHbIX KaHaNoB COMPsKEHa CO 3HAYUTENbHOW YTPaToM Mones-
HOro 3emesnbHOro oHOa. Tak, Mo npedBapuTenbHLIM NoACHeTaM, LUMPUHA
MONoChl OTHYXXAEHWS AN KaHana nepeBpocKn cToka CUBUPCKMX PEK PACXOA0M
1000 m3/cek gocTurHeT ‘1 KM, @ ¢ y4eTOM NoATonneHnst He MeHee 5-19 km.

/_M,ClpaB!'ll/l"leCKl/le acrieKkTbl

CtpounTenscTBO KpyrHbIX kaHanoB 6e3 061MuoBok NpMBOAMT K 6onbLUIMM MNo-
TepaM Ha uneTpaumio (8-15% BennynHbl pacxoaa). 370 Bbi3bIBAET NOALEM
YPOBHS FPYHTOBbLIX BOL M BO MHOTMX Cry4asx Bne4veT 3a cobon nogronneHve
npuneratoLLern K KaHany TeppUTopum.

B YCNoBMAX HEeYyCTaHOBMBLLUErocd OABVXXEHNA B KaHale Hen3bexHo 6\/ﬂeT npo-
MCXOQUTb PYCJiOBbIE MpoUeccChl, CONpoBOXAawLmMecd padMbiIBOM oHa 1 06pa*
30BaHMeM rpag Ha OTAesibHbIX y4acTKax.

3KCI'IJ'Iy8T8LlI/IF| HeobnruoBaHHbIX KaHanoB BCNeacTene PyCcnoBbIX NpoOLIECCOB A
OPYrux Nnpu4rH XapakTepnayeTcd NOCTENEHHbIM yBEJTMYEHNEM KOSquZ)I/ILI,I/IeHTa
LLIEPOXOBATOCTN, Ppa3BUTUEM Bnaronbueomn pacTUTENbHOCTU U TeHAEHLUMN K
yXyaLleHno KavecTBa BOObl.

Ka4ecTtsBo BOAbI

B otnunune ot BOOOXPAaHWITNLL, KaHanbl nepe6p00K|/| CTOKa oTnu4aroTca bonee
CNOXXHbIM CO4YETaHNEM NCTO4YHNKOB UX 3arpa3HeEHNA. 06bI4HO 3TN TpacCbl uMme-
0T 6OJ'IbLIJ\jI'O ONVHY, B Npepenax KoTopon pacnonaraeTcsa CPaBHUTENBHOIO He-
MHOI0 O4YMCTHbIX COOPY>XEHUI N MYHKTOB KOHTPOJIA Ka4ecTsBa BOAbl. Ha Bcem
NPOTAXEHNN KaHalna B Hero MorytT CMbIiBaTbCA 3arpA3HEHNA C NMOBEPXHOCTU
npunerawwmnx 3emMesib U NocTynaTb HEYyHYTEeHHbIE NPOMbILLUIIEHHbIE U 6bITOBLIE
ctokn. C Y4€TOM NpuBEOEHHbIX 06CTOATENLCTB CamMoouMLLaoLLasa cnocob-
HOCTb KaHaJlla NnoCcTeneHHO COXOKEeT yXyaLaTbCA. ﬂOSTOMy nopgaepxaHme Hag-

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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nexallero ka4ecTsa Bofbl Mo Tpaccam Nepebpockn Pe4HOro CToka — CroXHas
3apava.

COL{I/Ia!'IbHO‘SKOHOMMLIeCKI/IE acrieKkTbl

HOpMaTI/IBHaH 3KcnnyaTaymMa KaHanoB Ond TpaHCnopTnpoBaHUA BOObl HEMbIC-
nnma 6e3 3aceneHus nx Tpacc, 4TO npeanonaraeT co3gaHne MHOrnMx HaceneH-
HbIX MYHKTOB, NOAbe3dHbIX NyTen U psaaa KOMMYyHasbHbIX 06bEeKTOB (3KOHOMU-
Heckada Harpy3|<a].

Hapﬂ,uy C OTMEY€EHHbIM KaHan BMECTE C NoI0Con OTHY)XAEHWA ABMNAETCA Cepb-
E3HbIM MpPenaATCTBMEM Ha NyT NepeaBr>XeHna XXNBOTHbIX (amkunx), a Takxe mMo-
XET HapywlaTb MecTa obuTaHmna QKX NTny n pbl6. |_|pI/I HecobnogeHum Mep no
pekyneTnBaunn pe3sepBoB BO3MOXHO 3abonavymBaHme NoOCNeaHnx u pa3Butne
BOAHOW pPacTUTENbHOCTU, YTO 6y,ElBT yxXyawaTb CaHUTapHble YyCNoBnUA MECTHOC-
TN

11.5. BnusaHne opoweHUs Ha NPUPoAHbIe YCNoBUS

OGLLI,eI/ISBeCTHbIMI/I ABNAKTCA MOJIOXUTENBbHbIE NOCNEOCTBMA pPa3BUTUA OpPO-
weHunsa. B ux vmcne CrefyeT Ha3BaTb pacLlumMpeHne rpaHnl, KynbTypHOro sem-
negenna C Uenbio nony4eHna BbICOKMX rapaHTMPOBaHHbLIX YPOXXAaEeB, a TakXe
YOOBJIETBOPEHUE I'IOTpeGHOCTeVI CONyTCTBYHOLLNMX Yy4aCTHMKOB MenmopaTtmB-
HbIX KOMMMEKCOB, B 4aCTHOCTW BOOOCHabXeHns, pblﬁoBOﬂCTBa 1 pekpeauui.
3HauuTenbHbI 1 counanbHble NocneacTsnda MeimopaTnBHOI0 CTpOUTENbCTBA,
BblpaXkaroLnecqd B MOBbILLEHUN MAaTepuarnbHOro n OyXOBHOIO ypPOBHA XWN3-
HW nogen. BmecTe ¢ Tem 6bICprII71 POCT OpOLUaeMbIX MacCmMBOB Ha4YMHAET
oKasblBaTb BCce 6onee 3amMeTHOE BAUAHME Ha NnpupogHyo cpeay. B ocoben-
HOCTW 3TO OTHOCUTCA K 30HaM HEOOCTAaTOYHOro M HEeyCTOM4YMBOIro YBIaXx:-
HEHWNA, B TMpepenax KOoTopbIX pacrnofioXeHa f6onbwas 4acTb opoLUaeMbIX
3EMEJb.

Hanbonbluee nameHeHne npoAaBnATCA B BOOHOM 6anaHce NoYBEHHOMO MoK-
poBa 1 NHTEHCMBHOGTW LIMPKYNALMA BRary, conewn n tenna B KOpHeOﬁI/ITaeMOM
Crnoe.

Kak npaBuno, B rpaHnuax opoLlaemMoro nomna rnponcxognT CHMXeHne temMne-
PaTypbl 1 NOBbILLEHNE BNAa>XHOCTU NPU3EeMHOIro Cnod Bo3ayxa, BO3pacTaeT Ao~
MONHUTENbHOE MCMNapeHne 3a CHET POCTa CEMbCKOXO3ANCTBEHHbIX KYNbTYP.

Passutnio opoLueHuns, 0CO0BEHHO C MCNoNb30BaHNEM NOBEPXHOCTHbIX CrMoco-
60B nonvea, Hen3bexHo COMyTCTBYET POCT dDI/IJ'IpraLI,I/IOHHbIX noTepb, 4YTO Bbl-
3blBaeT 3abonavymBaHne 1 I/IHTeHCI/ICbVIKaLl,I/I}O npoLeccoB 3acosieHN4. 370 0oCco-
B6eHHO 3aMeTHO npm HerJ'IyGOKOM 3aneraHnmy rpyHToOBbIX BOA U VX NMOBbILLEHHON
MUHEpanmnsaunmn.

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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OpH1M 13 BMAOB OTPULIATENBHOMO BMUAHUA OPOLLEHWSA HA OKPYXXatoLLH Cpe-
[y ABNsAeTcsA pocT 06beMOoB BO3BPaTHbIX BOA, CTEMEHb MYHEepanu3aummn KoTo-
PbIX MOXET BbITb 3Ha4YMTENBHON. B 3TVX Bopax cofepXaTcs pa3nuyHble COMu,
BbIMbIBAEMbIE 13 MOYBOrPyHTOB, @ TakxXe yAobpeHus, NecTuumabl U XUBOT-
HoBop4eckue cToku. CokpalleHre pacxofoB pek BCMeACcTBME PasBUTUA OpOo-
LLEHWA 1 COMYTCTBYOLLMX BOAOMONb30BaTeNe B CO4eTaHUN C POCTOM MUHE-
panu3auun Bo3BpaTHbIX BOA U Ae/CTBUEM APYriX aHTPOMOreHHbIX DakTopoB
3amMeTHO cnocobcTBYET 06LLEMY CHVXEHWMIO Ka4ecTsa NpUpoaHbIX Bog. Mpu-
MEpOM B 3TOM OpOLLEHMN MOryT 6biTb pekn — Cobipaapes, Amyaapbs, Tanac,
LLly n ap.

B panoHax opoLlaemMoro 3emnegenusa HabnogaeTca M3MeHeHne nprpoaHbIX
J'IaH,ElLIJa[‘bTOB, noABNAEeTCA HoBadA PaCTUTENIbHOCTb, B TOM 4YMCI1IE 1 MHOIO COp-
HAKOB.

BBVI,IJ,y M3MEHEHNA TMOPOXMMUNYECKOro pexrnmMa BOO0TOKOB, NCMOJb3YyEMbIX B
Ka4ecTBe NpMemMHMKOB BO3BPATHbIX BOA, B HUX HabnogaeTca rnmbenb LEeHHbIX,
nodaBneHmne maroueHHbIX nopon pbl6.

OpolueHve Bbi3bIBAET U3MEHEHWE YMCNEHHOCTM U BUOOB HacekoMbIX. OHM Mo-
rYyT pasMHOXaTbCA B KaHanax, BOAOXPaHUIULLAX U Ha OpPOLLAEMbIX y4acTKax.
3abonayvBaHve 4acTy OpoLIaeMOl MIOLLAAN U COMYTCTBYHLLEE EMY UHTEH-
CVIBHOE pa3BUTME HACEKOMbIX MOXET Bbl3BaTb NMOABNEHUE PasfnyHbIX MHJeK-
LMOHHbIX 3a6oneBaHnin cpeav NIOAEN U XMBOTHBIX.

K pagukansHeiM Mepam no 6opb6e ¢ 3TUMK ABNEHUAMU OTHOCSTCS:
+  npoknagka Tpy6onpoBonos

. 1cnonb3oBaHne Hambonee NporpeccmBHbIX cnocobos nonvea, obecneyn-
BakOLLINX HE]I/IGOJ'IbLIJy}O 3KOHOMWKO BOAbI 1 T.4.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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OBOCHOBAHVIE
BOLOOOXPAHHBIX
MEPOIMPUATUI

12.1. OueHka BOAOOXPaHHLIX MEepPOonpUATUIA

[eHexHan oueHKa NpUPOAHbLIX PECYPCOB BaXXHbIM KOMMOHEHT B TEOPUM OMNTU-
ManbHOro hyHKLMOHMPOBAHUS 3KOHOMUKM CTpaHsl. /13BeCTHO, 4TO BoaHbIE pe-
CypChbl — FOCYAApCTBEHHAst COBCTBEHHOCTb. OHAKO 3TO HE 03HAYAET, YTO OHM
He J0MKHbI UMETb JEHEXHbIE OLeHKM. BecnnaTHoe Nonb30BaHMe NPUPOLAHLIMM
pecypcamMu B fanbHerLIemM He MOXET BbITb JoMNyLLEHO.

BOI‘IpOCaMI/I SC*JCbEKTI/IBHOFD ncnonb3oBaHnA U OxXpaHbl BOOHbIX PecypcoB B
nocnepHme rofabl yaendeTca Bce bonbLLee BHUMaHME. MepOI’IpI/IHTI/IH, HanpaB-
JIEHHblE Ha COBEepLLUEeHCTBOBaHMe NCNoJ1b30BaHNA 1 OXpaHbl BOAHbLIX PECypPCcoB,
B 0COB6EeHHOCTU B parnoHax, ansa KoTopbIX HeobxoamMma fansbHas nepeﬁpOCKa
BOA, Tp86yeT BbINONHeHUsa 6onbLuero obbema CTPOUTENbHbIX paﬁOT. HOSTOMy
0COBEHHOCTLIO BOJOX03ANCTBEHHBLIX 06LEKTOB ABNSETCH 3HaYMTENbHAA Kanm-
TanoeMKOCTb, ANnnTeNbHbIE CPOKK CTPOUTENbCTBA N OCBOEHUA.

MHoroo6pasue 1 B3aMOCBA3W BOLOXO3ANCTBEHHLIX MEPOMPUSTUA UX KOM-
NEKCHbI XapakTep, @ TakXe KanuTanoeMKocTb U AUTENbHOCTL CTPOUTENBC-
TBa 06bLEKTOB, Kak MpaBuno, NpefonpenensieT nepBoCTENEHHOCTL BONPOCOB
onpefeneHns 3KOHOMNYECKON 3 HEKTUBHOCTM UCMOMb30BaHNS 1 OXPaHsbl
BOOHbIX PECYPCOB.

Onpepenexne akoHoMmmyeckon aththeKTMBHOCTM MCMONb30BaHNA BOAHLIX pe-
CYPCOB V1 NpOBeAeH1e BOJO0XPaHHbIX MEPONPUSATUN COCTOUT B CONOCTaBNEHUN
3aTpaT Ha 3TV MEeponpUATUA C Mony4aemMbiMX OT HUX pesynsTatamu. Takoro
poga comnocTaBneHns HeobxoayMbl Mpexae BCero AnA onpefeneHusa obluen
3KOHOMU4ECKON 3DHEKTUBHOCTM, NPU MOMOLLM KOTOPOW MOMy4aloT OTBET Ha
BOMPOC O TOM, ONpaBAbIBAIOTCA N NPOM3BOAUMbIE 3aTpaTkl. Benn4nHon, xa-
paKTepuaytoLLer 3aTpaThbl, Yalle BCEero ABMATCA KanuTanbHble BROXeHWS
K, a B ka4ecTBe 3KOHOMMYECKOro pesynsTaTta UCMOoNb3YT AaHHbIE B CyMMeE
npubsinu M, nony4aemei 6narogapa aTMM KanuTanbHbIM BRoxeHusam. Ecnu,
Hanpumep, KanuTanbHble BMOXEHWA B BOA0OOXPaHHbLIE MEPONPUSATUAA COCTaB-
naoT 10 MnH.y.e. 1 obecne4vnsaloT nonyveHne exerogHon npnbsinu 13 MnH.

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XXaHpayneTosa, K.T. OcnaHos



3KoHOMU4ECKOEe 060CHOBaHVIE BOJOOXPaHHbIX MEPOMPUATAN

y.e., TO CPOK BO3BpaTa KanuTarbHbIX BIIOXEHW COCTaBUT 7 NEeT, ATO SBNSeTCA
BnaronpuATHLIM NokasaTenem 06LLen 3KOHOMUYeckon 3thheKTUBHOCTL Npun
HopmaTuBHom BenuyunHe T = 10 neT.

OpHO 1 TOXEe MeponpusiTUE MOXET BbITb BbINMOIHEHO C MPUMEHEHUEM Pa3HbIX
TEXHUYECKMX BAPUAHTOB Ero OCYLLECTBMEHWS, Pa3nuyatoLLyXcs KaK no Kanwu-
TanbHbIM BIOXEHUSIM, TakK U M0 eXEeroaHbIM U3AepXkam unm cebectoMmMocTu
rogoson npogykumm C. Takmx BapuaHToB MOXET BbiTb HECKONBKO. 13 HUX He-
06x041MMO BbIGpaTh CaMbl 3KOHOMUYHbBIN. BeIBUpatoT 3TOT BApUaHT nyTem on-
pefeneHnsl CpaBHUTENbHOM 3KOHOMUYECKOW 3NHEKTUBHOCTH, KOTOPYH MOXHO
HaWTV NGO Mo NPUBEAEHHLIM KaNUTanM3npoBaHHbIM 3aTpaTam:

3=K+HT,

roe K, M - kanutansHble BNOXEHUs, EXErofHbIe USLEPXKY, T~ ~ HOPMATMBHbI CPOK

OKYMaemoCTV AOMOMHATENbHBIX KanuTanbHbIX BNOXEHW [T~ =8,3 roga)

Jn6o no npuBefeHHbIM K 0QHOMY roly 3aTpaTtaMm:
3=U+EK

roe £, - HomatueHbii KoaddmunenT athdextvsHoctn (£, = T 7).
B HacTosLee Bpems EH =0,12.

TexHn4ecknin BapunaHT, UMeLLUNA MUHUManbHOe 3Ha4YeHne NpYBEAeHHbIX 38~
TpaT 3H vmnn 3 NPU3HaeTCA Hanny4Lnm.

Ecnu, Hanprmep, BogooxpaHHble MEPOMNPUSATUA MOXHO CBECTU K pa3baBneHunto
CTOKOB, OTBEIEHHbIX B PEKY MM BOZOEM (I-BapraHT) unv npu nomoLum rnybokom
LO0YNCTKM HA OYUCTHBIX coopyxeHusx (Il-BapnaHT), To Heobxoaumo no Kaxpao-
My U3 3TWUX BApMaHTOB UMETb OaHHbIE 0 KanuTanbHbIX BNOXEHWAX U eXerof-
HbIX naaepxkax. [pu kanuTaneHbIX BNoxeHusx no I-sapranty K = 15 mnH.y.e.,
a no ll-eapuanHty K, = 10 MrH.y.e., exerogHble U3gepXkn COOTBETCTBEHHO
,=2,1 mnn.y.e./rop, U, = 2,4 MnH.y.e./rof, NpuBeAeHHbIE KanMTanmampoBaH-
Hble 38TpaThl COCTaBNAT: No I-BapuanTy 3, = 32,4 miH.y.e., no ll-BapuaHTy
3, =29.9 mrnH.y.e.

Bonee 3KOHOMWYHBLIM OKa3ancs BapuaHT C OYMCTHBIMI COOPYXXEHWUSAMU, NMOC-
KONbKY NpUBEAEHHbIE KanuTanManpoBaHHbIe 3aTpaTkl N0 3TOMY BapuaHTy Ha
2,5 MIH.y.e. MeHbLLIE, 4eM Mo |-BapraHTy.

OnpepeneHve 06LLen U CpaBHUTENBHOM 3KOHOMMUYECKOM 3(DheKTUBHOCTU 065~
3aTenbHO Anst Bcex 06bEKTOB, Tak KaK npy NpoBeAeHUM Nioboro MeponpuaTus
HeoBXxoAMMO 3HaTb, HACKOMNbKO 3DHEKTUBHO fAHHOE MEPONPUSTUE U ABNAET-
CA N1 BblIGpaHHbIN BApPUAHT OCYLLECTBIEHUS 4aHHOr0 MEepONpUsSTUs Hanboree
3KOHOMUWYHBIM (cpaBHUTENbHasA 3ddekTnBHOCTL). O6a 3T cnocoba onpene-
NEHVsT 3KOHOMUYECKON 3hDEKTUBHOCTA HE 3aMEHSIOT U HEe OOMONHSAT Apyr
Lpyra v He [OJIXKHbI MPOTYBOMNOCTaBNATHCS.

Yny4LUeHWe Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOL.
YuebHuk ans By3oB
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Mpy onpepeneHn o6LLe 3KOHOMUYECKON 3hhEKTVBHOCTM UCMOMNb3YHT No-
Ka3aTenb cpoka BO3BpaTa KanuTasnbHbIX BIIOXEHWI:

Q=KIM<Q,

Vnn koadpchprumeHT obLen akoHoMmnyeckon adhhekTMBHOCTY (peHTabensHoc-
™)

r=1/Q =H/K2r”

roe H — UHAeKc, 0603Ha4atoLLyi HOPMUPOBAHHYIO BENNHMHY.

Ons pencTeyowmx 06beKTOB 06LLYH0 3KOHOMMYECKY 3hheKTUBHOCTL Onpe-
LenstoT Kak 0THOLLEHWE rofoBor NpubbINuv K cpeaHerofoBbiM thoHaam (0CHOB-
HbIM 1 060poTHBbIM). [NokazaTenem 06LLE 3KOHOMUYECKON 3dICheKTUBHOCTU
LN NPOEKTMPYEMbIX 06LEKTOB CHMTAKOT KO3NLMEHT peHTabensHOCTH.

HopmaTuBHbIN KO3h(OMLMEHT PEHTABENBHOCTU HE YCTAHOBIIEH, HO MO HEKOTO-
pbIM OTpacnsmM HapogHoro xo3sncTea ero npuHumatoT o1 0,10 o 0,16 B 3aBU-
CYMMOCTY OT CNeumann3aumm Xo3a1cTB. [ns pacLumMpstoLLMXCa U PEKOHCTPY-
VpYEMbIX NPefnpuaTuin HeoBxoamumMo, Y4To6bl KO3(MLMEHT peHTabenbHOCTY
3TOro NpeanpuaTUs BbIn HE HYXE, YEM [0 PACLUMPEHUS U PEKOHCTPYKLIN.

Mpy oueHKe BOJOOXPaHHLIX MEPOMPUATUAN, UMEHLLMX CBOEN Lenblo 6opbBy
C 3arpasHeHusMU BOL W APYrMX Boaamu yulepba oT MU3MEHEHWs KayecTBa
BO[bl, MOXHO MPUMEHSITL MNOKa3aTeNN 3KOHOMUYECKOM 3DHEKTUBHOCTI Kanu-
TanbHbIX BIOXEHWUI, Y4YUTHIBAKILLME CHUXEHWE YObITKOB.

Mpumep. [pegnonoxmm, 4To B pe3ynbTaTe AONOIHUTENbHbIX KanuTass-
Hbix BrioxeHwi AK = 10 MH.y.e Ha BOJOOXpaHHbIE MepornpusaTys, 40
OCYLLECTBIEHUS KOTOPbIX 8XerogHo ybbITku cocTasnamm Y, =6 MiH.y.e.,
OHW CHU3MMCL 4o Y, = 4 mnH.y.e. Torga cpok BO3BpaTa KanuTasnbHbIX
BIIOXEHW:

Q=AK/NY,-V,) =10/(6-4) = 5 rem
A KoaghpmmeHT 06LLen aghchekTMBHOCTY:
r=(Y,~V)/K=(6-4)/10=0.2

EcrmQ =5< QH, TO KanuTarnbHbIe BIIOXEHWS B BOAOOXPaHHbIE MEPO-
pUSITUSI ONpaBAaroT cebs.

12.2. CpaBHuTENbHaA 3KOHOMUYecKasa 3¢hheKTUBHOCTL
BapuaHTOB BOAOOXPaHHbIX MEPONPUATHIA

CpaBHI/ITEJ'IbHaH 3KOHOMU4YeckKana S(ItJ(It)eKTI/IBHOCTb onpenenaeTca npn nnaHn-
poBaHVN 1 MPOEKTUPOBAHNN BOJOX03ANCTBEHHbIX 06beKTOB C YHETOM OXpaHbl
OKpY>KatoLLen cpefpl C Lienbto Bbl60pa onTmasnibHOro BapuaHTa.

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Anpaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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O6s3aTenbHbIM YCNoBYEM MPUY ONPEAENEHNM CPaBHUTENBHON 3KOHOMUYECKON
3hheKTUBHOCTM ABMSETCA NPVUBEAEHNE CPaBHUBAEMbIX BAPUAHTOB K COMOC-
TaBUTENLHOMY BUIY MO MaTepuansHoMy 3hdekTy, T.e. No 06bemy NpPoayKLMH,
€€ COCTaBY 1 K&4eCTBY; M0 hyHKLMSM CPaBHUBAEMbIX BAPUAHTOB COOPYXXEHUI;
no 3pchekTy 3aLLUUTHBIX MEPOMPUATUAI; N0 06LEMY 1N CTEMEHW OHYUCTKN BOA U
T.0.

OcHoBHbIM CcNOCOB60M OMpefeneHnst CPaBHUTENBHOM 3KOHOMUYECKOW 3ad-
(PEKTUBHOCTY KanuUTanbHbIX BNOXEHWUN ABNAETCS UCHUCNEHNE CYMMbI NpuBe-
LEHHbIX 3aTpaT, COCTOALMX N3 eOMHOBPEMEHHbIX KanuTamnbHbIX BNOXEHUN Y
rofoBbIX N3OEPXEK, @ KpUTepuem athheKTUBHOCTM CIYXUT MUHUMYM pacyeT-
HbIX 3aTpaT. PacyeTHble 3aTpaTbl 3 MOXHO OMPeAensaTe 38 HOPMAaTUBHbIN CPOK
0KYNaemoGCTV AONOMHUTENbHbIX KanuUTanbHbIX BrnoxeHw T, unu 3a ogvH rop. B
NepBOM Cry4ae CyMMUPYIOT KanutanbHble BnoxeHuss K v rogosbie nagepxxkm
W 3a HopmaTuBHBbIN cpok okynaemocTu T, 8 BO BTOPOM — FO[0BbIE U3AEPXKM 1
KanuTanbHble BIOXEHWUS], YMHOXEHHbIE Ha KO3 (PULIMEHT CPaBHUTENBHOM 3K0-
HOMV4YecKon adhchekTuBHOCTM E, = T 7.

VicxogHbIMM [aHHBIMY NMPY ONPERENEHNN CPaBHUTENBHON 3KOHOMUYECKOMN 3gh-
(hEKTMBHOCTY CIY>XaT TOMNLKO KANUTamNbHbIE BIOXEHNUS U U3OEPXKU NPOM3BOAC-
TBa MO BCEM CPaBHUTENbHLIM BapuvaHTam. B oTnvM4uMe oT MCXOOHbIX OaHHbIX,
TpebyLLMXCA NPV ONpeaeneHn 06LLen 3KOHOMUYECKoN 3DCEKTUBHOCTU, ANA
CpaBHUTENLHOM 3hHEKTUBHOCTM HET HEOBXOAMMOCTY B [@HHbIX O CTOUMOCTM
NpoOyKLUMN UMK BbINOMHAEMOW paboThbl, MOCKOIbKY OHa A0MXKHA BbITb 0QMHAKO-
BO BO BCEX CPaBHUTENbHbIX BApUaHTax.

PacueTHble 3aTpaThl 3 oNpefenstoT no hopMynam:
3= R'+T”H
3= H+E”K'

B HacTosLLee BpemMs Ans onpefeneHns CPaBHUTENBHOM 3KOHOMUYECKON 3gh-
(heKTMBHOCTV NPEmyCMOTPEHO MPUMEHEHWE BOCBMWUIETHENO HOPMATMBHOIO
Cpoka OKynaemMocTu 1 Ko3(hhMLMEHTE CPaBHUTENBHOM 3KOHOMUYECKOW 3gh-
thekTMBHOCTK cooTBeTCcTBEHHO — 0,12,

Cne,uyeT MMETb B BMAY, YTO NMony4eHHblIe CyMMbl PACHETHbIX 3aTpaT — YCITOBHbIE
BEJIN4YNHDbI, MELLMEe 3Ha4YeHMEe NLLb O CpaBHEHNA U BbIGOpa BapmnaHTOB.
VIx Henb3sa 1cnonb30BaTh B CMeTax U Opyrnx matepumanax.

NokasaTtenn CpaBHUTENBHOW 3KOHOMWYECKOoMn Sde)eKTMBHOCTM Yalle Bcero
MCNONb3ykT NMpY peLleHnn oTherbHbIX NMPOM3BOACTBEHHbIX 3aAad, a Takxe
and Bbl60pa BOA0OOXPaHHbIX MEpPOoNpUATAN. B HEKOTOPbIX Clly4aaXx OHW UrpakT
O4EeHb BaXXHYH pOJib U Npu peLleHnn OﬁLLI,eFOCWJ,apCTBEHHbIX BOMpOCOB.

[Mpv onpepeneHn 3KOHOMUYECKOW 3HEKTUBHOCTY KanuTanbHbIX BIIOXEHWNA,
B 0COBEHHOCTM M0 KpYMHbIM BOJOX03AMCTBEHHBIM 06bEKTaM, A1A OCYLLIECTBE-

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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HWS KOTOpPbIX TPEBYETCA AUTENBHOE BPeMs, HE06X0AMM yHeT dhakTopa BpemMe-
HW, T.e. CPOKOB OCBOEHWSI KanuUTanbHbIX BMOXEHWA, C OBHOM CTOPOHbI M CPOK
BbIBOLAA 0OBbEKTA HA MPOEKTHBIN YPOBEHb MOMYYEHNs MPOAYKLUMN 1 NpUBLINN —
C opyrom.

0O603Ha4ve Hepes K, KanuTanksHsie BNOXeHNs B rof t, NPUHAB 41CNo NeT GTPo-
WTENbCTBa BOAOXO3ANCTBEHHOr0 06LEeKTa PaBHLIM t_ 1 Ha3Ha4MB rof Npose-
AEHVIA T, MOXHO BbI4MCINTL NPUBEAEHHbIE KanuTanbHble BnoxeHuns K_no dop-
Myne:

fc
K. :ZKI(HEB)T’]
1

re £, - HopMaTUBHbIN KO3(NLINEHT, yHUTLIBAIOLLMIA NOTEPY B MPON3BOACTEE
13-38 OMEPBNEHUS KANUTanbHbIX BIIOXEHNN.

BennuvHa £, 40 CYX NMOP B TEXHKO-3KOHOMMUYECKMX PacHeTax He HopM1poBa-
Ha. [loka3aHo NuLLb, 4TO OHa JoMXXHa BbITb C HOPMATUBHOM BENNHYNHOM KO3~
thnumeHTa cpaBHUTENBHOM hdheKTMBHOCTU. Psg cneunanvicToB nonaratoT, YTo
E, = E,, HO BCTb CTOPOHHUKW APYroi TOYKM 3peHs, cunTaowme YTo £, < E .

PekomerpyeTcs npuHnmaTs EB =0, 8EH

B nepsbIi rog akcnnyaTaumMm BOLOX035NCTBEHHBLIX 06bEKTOB 1 OYHKLMOHNPO-
BaHVIA BOAOOXPaHHbLIX MEPOMPUATUI EXErofHO USAEPXKM U3MEHAOTCA Ha AH
MpeAnonoxmm, 4To Ko3hULMEHT £, MOXHO UCMONb30BaTL AA NPUBEAEHUA
BeNMMYnH A,

Ecnm 0603Ha4mMB rof Havana akcnyataumn Yepes ¢, a rof BbiBoaa 06bekTa
Y, *

Ha MPOEKTHbIA YPOBEHb ¥, TO hopMysa NPUBEAEHNIA EXErOAHbIX U3AEPXKEK M

6yneT MMeTb BUL:

— t
H. =) AM,(1+E,)"

E]

12.3. [leHe)xHanA OLEHKAa MUCMNOJ/Ib30BaHUA U OXPaHbl
BOAHbIX pecypcoB

[ns o6ecneyeHuns 6onee LenecoobpasHoro 1 3hheKTUBHOMO NCMONb30BaHWS
BOJHbIX PECYPCOB GOMbLUYK POrb UrpaeT nx 3KOHoOMUYeckas oueHka. B ycno-
BWSIX X03PaCYETHbIX OTHOLLEHWI BaXHENLLMM MEPOMNPUATUEM MO CTUMYNNPO-
BaHMWK 3KOHOMHOT0 1 30EKTUBHOO MCMONb30BaHNSA BOAHbIX PECYPCOB ABIISA-
eTCs BBELEHVE NNaThl 3a BOAYy.

MnaTta 3a Bopy pomxHa cnoco6CTBOBaTL NOBLILLEHNK 3EKTUBHOCTY NPOM3-
BOLCTBEHHO-X03ANCTBEHHON AEATENBHOCTW NPEAnpUaTAsS C yH4EeTOM (DaKTOpOB
OXpaHbl OKpyXatoLLen cpegbl. Kpome peLleHunii akTyanbHom 3aa4m co3aaHHas

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Angaposa,
E.V. Kynbpees, A.T. Tneykynos, ®.P. XKaHpayneTosa, K.T. OcnaHos
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X03PacHeTHbIX B3aVIMOOTHOLLUEHUA MeXOy MNPeanpuatusaMu, CBA3aHHbIMW C
BOOHbIM X03ANCTBOM, Nniata 3a UCMoMNb30BaHWe BO40OW NO3BONUT HaKannmeaTth
cpencTea anda peann3aunn nx B BOOOOXPaHHbIX Lendx.

B kayecTBe npumepa HUxXe npusoguTcs Tabnauua, B KOTOPOW NpoBEAEHO opu-
EHTMPOBOYHOE ONpefeneHne LieH BoAbl, AOBEAEHHbLIN [0 rpaHuUL, NpeanpusaTms
1 LieH Ha Body, 0OBeAeHHbIN 00 rpaHuL, NPeanpusaTAS U LIeH Ha BOAY, AOBEAEH-
Hyt0 HEMoCpeaCcTBEHHO A0 MecTa ee noTpebneHus (0o nons, hepmbl, LOMEHHO-
rouexawT.n.).

OxpaHa BOAHbIX PECYPCOB OT 3arpA3HEHUA rnoka cnabo CTUMYIMpYETCS 3KO-
HOMUWYeckuMKU MeTogamun. HepgoctaTtouHo paspaboTtaHa crucTema TapudioB 3a
cBpoc CTOYHbIX BOL B KAHANM3aLMOHHYH CETb B 3aBUCUMOCTY OT CTEMNEHU 3a8-
rPSI3HEHUSA BOAHbIX PECYPCOB.

ViccneposaHus HanpaBneHbl Ha paspa60TKy cnenyroLinx BMaoB onnaTbl 04NC-
TKWN 1 0TBEAEHUNA CTOKOB:

+ 3@ 04YUCTKY CTOKOB Ha KOOMEPUPOBAHHBIX UM PANOHHBIX OYUCTHBIX COOPY-
XKEHWs;

+ 3acbpoc HepOCTaTO4HO OYMLLIEHHBIX CTOYHBIX BOA B PEKN 1 BOAOEMbI Ma-
NOBOAHbIX, N'YCTO-HACENEHHbIX MPOMbILLMEHHbIX PAaNOHOB, FAe NPOBOASATCA
MeponpuATUS MO YBENMYEHWIO BOAHBIX PECYPCOB;

. 3a CGpOC HEeOQOCTAaTO4YHO OYULLEeHHbIX CTOYHbIX BOL B peKI/I, BOOOEMbI C UC-
Mosb30BaHWEM CAMOOHULLIGIOLLIEN CMIOCOBHOCTU.

Ne ‘ CocTaBHble 3NEMEHTbI LiEHbI HA BoaOy

1 rlpﬂMbIe JKCrnyatauMoHHe 3aTpaThbl BOAOX03ANCTBEHHbIX CUCTEM

2  AmopTv3aums 0CHOBHbIX (DOHAOB BOJOXO3ANCTBEHHBLIX CUCTEM
(2,5% ocHoBHbIX hoHA0B)

3  KomneHcauuvs notepb Bofbl
(0,5 ueHT 3a 1m3 6e3B03BPaTHOrO NOTPEBNEHWS U NOTEPL)

NTOIO:

4 Tlpubbinb BOROX03aMCTBEHHbIX cucTeM (3,5% ocHoBHbIX thoHAoB) B Tom
yucre nnata 3a nonb3osaHune droHgamm (3% ocHoBHbIX thoHAO0B)

BCErO:

‘ LleHT 3a M3

0,32
040

024

0,86
0,56

1,52

% K uTory

21.1
26,3

15,8

63.2
36.8

100,0

Hanpumep, Tapnd) Ha 04YMCTKY CTOKOB Ha KOOMEPWPOBAHHBLIX UMM PaNoHHBIX

O4UCTHbIX COOPYXXEHWsX L] npegnaraeT onpegenuTs no dopmyne: (

H=HU+P(+e)+eKD+Jl

roe M — maTepuanbHbie N3AepXKU Ha 04MCTKy CToKoB; P — onnata Tpyaa; €, ~ HOpMa HY1CTOro AOXOAA, MPOMOPLMO-

HanbHa onnaTe Tpyaa; ez — HOpMa 4MCTOro goxopna, nponopunoHanbHa 0OCHOBHLIM U 060p0THbIM npon3BoACTBEHHbLIM

thoHpam; K — koadhpmumeHT, yumTtbiBatowmn adgekTrsHocTs hoHpos; @ — nponssoacTseHHble doHasl; JI — Hapbas-

Ky K Tapuchy Unm NbroTbl 3@ yNyHLIEHVE 3KOHOMUYECKNX NapamMeTpoB paboTbl O4UCTHBLIX COOPYXEHNN.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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3KoHOMMYeckoe 060CHOBaHVE BOJOOXPaHHbIX MEPOMPUATUIA

[ns rycToHaceneHHbIX pafioHOB C BbICOKOPA3BUTLIM MPOMBILLIEHHBIM U CEb-
CKOX035IMCTBEHHBLIM NMPOM3BOACTBOM, MAE YXE B HACTOSLLEE BpeMs HabnopaeT-
ca gedhumT Bofdbl U NPOBefeHb! Unv GyayT NPOBOAUTLCS BOAOX03ANCTBEHHbIE
MEpPONpUATUA MO YBENNYEHUIO BOOHLIX PECYPCOB, pa3Mep onnaTbl 3a cOpoc
HEOUMLLIEHHbBIX CTOYHbIX BOL BbIYMCIIAIOT MO (hOpMyre:

[ =[H~+P(l +e) +e,KDJO,

roe Q,. — KONMYECTBO CBEXEW BOfbI, ayLLen Ana pa3taBneHns CTO4HbIX BOA,

10 AOMYCTUMOW KOHLEHTPaLWM.

B MPaKkTUKE MNaHWpPOBaHUA U MNPOEKTUPOBaHUA BOAOX03ANCTBEHHbLIX 06b-
EKTOB 3aTpaThbl Ha BogoobecneveHmne pacc41TbiBAOT B OCHOBHOM MO OBYM
MEeToOam.

B NepeoM METOAE YHUTbIBAKOT 3aTpPaTbl TOJIbKO Ha 3860p, noabLeM 1 TpaHcnop-
TPOBKY BOAbI OT NCTOYHUKOB K |'|0Tpe6|/|Tem0, a TakXxe Ha O4YUCTKY 1 OTBELEHNE
CTO4HbIX BOAO.

BTopon meTtog, Kpome nepevncneHHbIX 3aTpaT, AOMOMHUTENBHO YYUTLIBAKOT
3aTpaTbl H8 MeponpuATUA MO PerynvMpoBaHWI0 BOAOTOKa AnA pas3basneHus
HEeOoCTaTOYHO OYMLLEHHbIX CTOYHbIX BoA. OgHaKo 3T MeTofbl He Y4YUThIBaoT
[ednUMTHOCTb BOOHbIX PECYPCOB, XapakTepHYH A1 HEKOTOPbIX BOJOXO3ANC-
TBEHHbIX c1cTeM 1 BaccerHoB. B aTom crnyvae, kpome 3aTpat, onpenensemMbix
no nepebIM ABYM METOAAM, AOMKHA BbITb y4TEHa 3KOHOMMYeCcKasn OLeHKa BoAbl
B 6accenHe.

3aTpaTbl Ha BofoobecneYeHue 3, HaxoaaT no hopmyrne:
33 - 33C+30

roe 38C — 3aTpaThbl Ha BOAOCHAGXEHWE, 04MCTKY U OTBEAEHWE CTO4HbIX BOL;

90 — 3KOHOMUYECKas OLieHKa Bofbl B 6accemnHe.

B Tex paroHax, roe BoAHble Pecypcbl orpaHu4eHbl, 3KOHOMUYecKas oLeHKa
BOObl MOXET 6bITbOI'IpeD,eJ'IeH8 Nno 3aTtpartamMm Ha 3aMblKakLlme MeponpuaTnad
Mnu No oueHke BoAbl Kak NpupoaHoro pecypca.

Mon 3aTpatamMn Ha 3amMblKarLlime MeponpunaTia NoHMMatoT HanbonblUMe 3a-
TpaThbl, Heobxogmnmble ans rnosly4eHnsa OononHUTENbHOW edyiHMLbl BOOHOMO pe-
cypca, B BApnaHTbl, 3aMblKatoLLMEe BOOOX03ANCTBEHHbIN BanaHc.

Torpa 90 = 33, 93 — 3aTpaTbl Ha 3aMbIKaKLLME MEPONPUATUS A5 MOMNOMHEHWSA
BOOHOro pecypca. I'pn HeobxogmMmMocTy Nepebpocki BOQHbIX PECYPCOB U3 Apy-
rMX BOQOXO3ANCTBEHHbLIX CUCTEM UM BaccenHoB 3aTpaThl HA 3aMblkaroLime
MeponpuATUSE ONPERENSIOT No hopmyne:

AA. AynaH6epreros, 0.3. 3y6avpos, C.b. Angaposa,
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3KoHOMU4ECKOEe 060CHOBaHVIE BOJOOXPaHHbIX MEPOMPUATAN

3,=3,+3,

rne 3, - 3aTpaThl Ha perynMpoBaHne CToka B Peke, 0TkyAa BefeTcs nepebpocka;

3, 3aTpaThl Ha NepebpoCKy BOAHLIX PECYPCOB.

Takum 06pa3om, 3hheKTUBHOCTb NPUPOA0OXPAHHLIX MEPOMPUATUI NPy pa3-
BUTWM BONbLUMX BOLOXO3SMCTBEHHbLIX CUCTEM [OSIXKHa YCTaHaBIMBAKTCS C MO~
MOLLbI Pa3nMYHbIX METOAMHECKMX MNOAXOA0B. TONbKO BCECTOPOHHUI aHanm3
MPVBOAWT K ONTUMAaNbHOMY PELLIEHUIO.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA. 175
YuebHuk ans By3oB
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[TIOCCAPI

BopHoe xo3aricTBoO — 0Tpacsib 3KOHOMUWKMK, CBA3aHHaA C CMNOoJib30BaHNEM, OX-
paHov 1 BOCMpOoM3BOACTBOM BOAHbIX 06bEeKTOB;

Bopbl — COBOKYIMNMHOCTb BCEX BOA, COCPeAoTO4eHHbIX B BOAHbIX obbekTax;

0xpaHa BOpA — CMCTEMa Mep, HanpaBneHHbIX Ha NpefoTepaLleHnd, orpaHn4ye-
HVE 1 yCTpaHeHWe NocneacTBuin 3arpA3HeHNs, 3aCOPeHns 1 UCTOLLIEHWSA BOS.

HOprI OXpaHbl BoJ, — YCTAHOB/EHHbIE 3Ha4YeHUsA nokasaTenen, cobnogeHve
KOTOPbIX obecrneynBaeT 3KONoOrn4eckoe 6nar0r|onyt1|/|e BOOHbIX 0B6bLEKTOB U He-
obxognmble YCNoBMA OnA 0XpaHbl 300P0OBbA HACENEHNA 1 BOOONOJIb30BaHUA.

I'Ipanma OXpaHbl BOA — YCTAHOBJIEHHbIE Tpe6OBaHVIF|, pernaMmeHTupytoLme
OEeATENbHOCTb YeNoBeKa B LENAX CoboaeHns HOPM OXpaHbl BOA.

KauecTBOo BOAbI — XapaKTepucTnKa CoOCTaBa M CBOVICTB BOAbI, ONpefenaroLasn
NnpMrogHoOCTb ee AJ19 KOHKPETHbIX BUA0B BOA0MNO/Ib30BaHUA.

KpMTepvu7| KavecTBa BOAbl — MNPU3HaK, No KOTOpoOMY Npon3BoanNTCA OLIEHKA
Ka4ecTBa BOAbl MO BMAaM BOOOMNOJ1Ib30BaHUA.

HOprI Ka4vecTBa BOAbl — YCTAHOBMEHHbIE 3HA4YEHUA nokasaTtenen Kaudec-
TBa BOAbl MO BMAaM BOOOMNOJS1Ib30BaHUA.

JIviMuTrpyloWwmn Npu3Hak BpegHOCTY BELLeCcTBa B BoAe — NpU3Hak, xapak-
TEPU3YIOLLMNCS HaUMEHbLLEN 6e3BpedHO KOHLEHTPaLMEN BELLEECTBA B BOLE.

MNHpekc kavecTBa Bogbl — 06006LLEHHAs YMCNOBas OLEeHKa KadyecTBa BoAbl M0
COBOKYMHOCTM OCHOBHbIX NMOKa3aTenen 1 BMaam nosib30BaHus.

KOHTpOJ‘Ib KavecTBa BoAbl — NPOBEpPKA COOTBETCTBNA NOKa3aTenen ka4ecTsa
BOAbl YCTAHOBJIEHHbIM HOpMaM U TpeGOBaHVIﬂM.

Pel’\jﬂl/lpOBaHVIe KayecTBa BoAbl — BO3OENCTBUE Ha CbaKTOpbl, BNMAKOLLINE Ha
COCTOfIHNE BOOHOro 06bekTa, C Lefbio cobniogeHns HOPM Ka4ecTBa BOAbl.

Bopononb3oBaHue — 1Crnosib30BaHNE BOOHLIX PECYPCOB B NMOPSAKE, YCTaHOB-
NeHHOM 3aKoHopaTenbcTBoM Pecnybnvkmn KasaxcTaH, ons yooBNETBOPEHUS
COBCTBEHHbBIX HYX[ U (MN1) KOMMEPHYECKNX MHTEPECOB (IU3NHECKNX U HOpUan-
YECKMX NULL;

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Angaposa,
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O6uwiee Bogononb3oBaHNe — BOAONONb30BaHNeE 6e3 NPUMEHEeHNA CoopyXe-
HU NN TEXHNYECKNX YCTPOMCTB, BNUAOLLIMX HA COCTOAHME BO[.

CneunanbHoe BOOoMosnb30BaHue — BOAOMNofib3oBaHMe C NpMeHeHNeEM CO-
OPY>XEHMEM NN TEXHUNYECKUX YCTPOWCTB.

VcTo4yHMK BOLONOMb30BaHNA — BOAHbLIN 0OBLEKT, KOTOpbIN MOXET BbITb UC-
NnoJSib30BaH A5d yooBJIETBOPEHUA I'IOTpe6HOCTel7I BOOOMNoNbL30BaTenen;

Ncnonb3oBaHue BogHbIX 06bEKTOB — M3BMNEYEHUE MONE3HbIX ECTECTBEHHbIX
CBOMCTB BOAHbIX 06LEKTOB A1 YAOBNETBOPEHWSA MaTEPUanbHbIX UMW UHbIX MOT-
pebHocTen (hU3NYECKUX U OPUANHECKUX NAL;

Bopononb3oBatenb — (*)I/ISI/ILIGCKOG mnnn wpugn4eckoe nmuo, KoTopomy B
nopsagke, yCcTtaHoBJIEHHOM 3aKOHOOATENbCTBOM PECI'I\/GJ'II/IKI/I KaszaxcTaH, npe-
[OOCTaBJIEHO MPaBO MCMOJib30BaHNA BOOHbIX PECYpCOB OnA yOOBIETBOPEHUA
COBCTBEHHbIX HY>XO N (nnw) KOMMEP4ECKNX NHTEPECOB;

Bop,on0Tpe6v|Tenb - qJI/IBI/ILIeCKOe mnnn rpmnan4eckoe nmuo, |'|0Tpeﬁnﬂrou.lee
BOOY 13 BOOHbIX 06beKTOB NNn Monb3ytoLLieecs yecnyraMmm BoA0oX03ANCTBEHHbIX
opraHusauuin 1 nony4yatoLLiee Boay U3 CUCTEM BOOOCHabXeHUs;

BopoxosaincTBeHHble opraHn3aunn — ropngmn4eckme nmua, oeATesibHOCTb KO-
TOPbIX CBA3aHa C perynupoBaHveM, [OCTaBKOoW, BOCNPON3BOACTBOM BOA, BOAO-
MoaroToBKOW, OTBEAEHNEM CTOYHbIX BOA W 3KCrlyaTaunen BoaHbIX 00ObEKTOB;

rOCVnapCTBEHHbIVI BOAHbINA KaAacTp — CUCTEMATU3NPOBAHHbLIV CBOA AaHHbIX
y4€eTa BO[ Mo KONn4eCTBEHHbIM U Ka4eCTBEHHbIM MOKa3aTendam, pernctpaunn
BOOOMONb30BaHNK, @ TaKXe AaHHbIX y4eTa, NCrnoJfib30BaHMe BOf.

KomnnekcHoe ncnosnb3oBaHne BOOHbIX pecypcoB — 1CMonb30BaHe BOOHbIX
pecypcoB AnA yAOBNETBOPEHUA HYX[ HACEeNeHs 1 pasnnyHbIX OTpacnen Ha-
pOOHOro X03AMCTBa, NPV KOTOPOM HaxoaAT 3KOHOMUYECKW OonpaBAaHHOE Npu-
MEHEHWe BCe Nosne3Hble CBOMNCTBAa TOr0 U MHOM0 BOAHOIo o6bekTa.

CxemMa KOMMMEKCHOrO MCMNOJIb30BaHUSA 1 OXpaHbl BoA — MNPeAnpOoeKTHbIN
LOKYMEHT, OMPefensitoLLMin OCHOBHbIE BOOOXO3SMCTBEHHbIE U Apyre Mepon-
pUSITUS, NMOQMEXaLLMe OCYLLECTBNEHWIO AN YA0BETBOPEHUS NEPCHEKTUBHBIX
noTpe6HOCTeN B Bofe HAaCeNeHMsA 1 HaPOAHOI0 XO3ANCTBA, 8 TaKXXe A 0XpaHbl
BO[ VN NPeaoTBPALLEHMSA X BPeOHOro BO3AecTBIS.

BoponotpebneHue — notpebneHve Bogbl M3 BOQHOr0 06beKTa UM U3 CUCTEM
BOJOCHabXXeHus.

Pexum BopgonoTpebneHus — 3MeEHEHUE BO BPEMEHMW CYTOYHbIX M YacoBbIX
pacxofoB Bofbl NoTpebutenemn

Be3Bo3BpaTHOe BogonoTpebneHne — soaonotpebnerHre 6e3 Bo3spaTa BOAb!
B BOOHbI 0ObEKT.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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Hopma BOFI,OI'IOTPBﬁﬂEHVISI = yCTaHOBNEHHOE KONM4eCcTBO BOAbI HA OAHOI 0 Xn-
Tend Nnn Ha yCroBHYHO eOnHNLY, XapakKTepHY Ond 0aHHOro npon3BoacTsa.

JlumaHHoe opowieHmne — UCrnonb3oBaHMe TanblX, NaBOOAKOBbLIX N OpYyrux BO[4
O] 3aTOMNNEHNA CeNbCKOX03ANCTBEHHbIX YroAnA € MOMOLLIbHO CUCTEMbI FNapOo-
TEXHNYECKNX COOPY>XEHUI UM 6e3 Hux;

Bopoxo3ancTeeHHbI 6anaHc — pe3ynbTaTbl CONOCTaBJIEHNA UMEKLLIMXCA B
BacceHe unu Ha gaHHon TEPPUTOPUN BOOHbIX PECYPCOB C X NCMNOJIb30BAHNEM
Ha pasnn4YHbIX YPOBHAX Pa3BUTNA HAPOAHOIo X034NCTBa.

Bopoxo3sincTteBeHHasa cuctemMa — KOMMeKC B3aMMOCBSA3aHHbIX BOOHbIX 06b-
E€KTOB U rnApOTEXHNYECKNX COOPY>XEHUI, MPeaHa3Ha4YeHHbIX Ana obecne4veHnsa
paunoHanbHOro ncnonb3oBaHNA N OXpaHbl BOA,.

BOHOOXpaHHbIVI KOMMJEKC — CUCTEMA COOPYXEHU N YyCTPOWCTB ANA Noaae-
p>XaHunaA Tpe6yeM0r0 Konn4yecTtBa U Ka4eCcTBa BOAbl B 3adaHHbIX CTBOpax unn
MYHKTaxX BOOHbIX 06beKTOB.

Bopoc6epexxeHue — cuctema Mep, 06ecrneqnBaloLLan paumoHansHoe 1 ad-
thexTMBHOE Cnonb30BaHWE BOOHbLIX PECYPCOB;

Oco60 BaXkHble rPyMMoBble CUCTEMbI BOAOCHAGXXEHNUA — rpynnoBble CUC-
TeMbl BopocHabxeHns NUTbeBOM Bofakl, obcnyxveatoye 6onee ogHOro Ha-
CENeHHOro NyHKTa, MMEeLLME NPUOPUTETHOCTb U COLManbHY 3HAYMMOCTb U
OTHECEHHbIE K KaTeropy 0co60 BaXXHbIX CUCTEM IPyMNoBOro BOJOCHabXeHs
[NpaBuTensctBoM Pecnybnunkmn Kasaxcran;

YnonHoMO4eHHblin opradH B 0651acT MCMOMb30BaHUA 1 OXpaHbl BOAHOr0
dhoHaa — rocyapCTBEHHbIN OPraH, OCYLLECTBNALLMA thyHKLMW YNPaBNEHNS 1
KOHTpOns B 06nacTn NCNoSIb30BaHNA 1 0XpaHbl BOAHOMO hoHAa;

Xo3a1ncTBEHHO-NUTbEBBIE NOA3EMHbIE BOAbl — MOA3EMHbIE BOAbI, M0 CBOEMY
Ka4eCTBY B ECTECTBEHHOM COCTOAHNN UK MOCTie OGpaﬁOTKl/I oTBEe4arLme Hop-
MaTUBHbIM TpeGOBaHVIHM M npeaHasHa4eHHble Ond NUTbeBbIX N BbITOBbLIX HY>XA
Yyenoseka nnbo ans npov3BoACTBa NUTbEBOW NPOAYKLNN;

npOVI3BOACTBeHHO—TeXHI/I‘-IECKI/Ie nog3emMHble BOAbl — MNoA3eMHble BOOb,
KOTOpPbIE N0 CBOEMY Ka4eCTBYy U CbVIBVI'—leCKI/IM CBOVCTBaM MCMOMb3YOTCA U
MoryT ObITb MCMOMb30BaHbI ona npomn3BoaCTBEHHO-TEXHNHYECKOrro BOLOCHab-
XKEHUA,

BpenHoe BO3AeNcTBMe BOA — OTPULATENbHOE BIUAHWE BOA, HA XO3ANCTBEH-
HYH 1 VHYIO OEATENbHOCTb B Pe3ynbTaTe HaCTYMNNeHns YpesBblHamHbIX CUTya-
LI NPUPOJHOIro U TEXHOrEHHOM 0 XapaKTepa;

3oHa caHMTapHOW 0XpaHbl — TEPPUTOPUS 1 aKBATOPUS, HA KOTOPbIX YyCTaHaB-
nnBaeTcs 0cobbIf CAaHUTAPHO-3NMAEMUONIONMYECKN PEXUM OMst NMpefoTepa-

AA. AynaH6epreros, 0.3. 3ybavpos, C.b. Angaposa,
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LLIEHMA yXyOLLeHWA Ka4yecTBa BOAbl NCTOYHUKOB LIEHTPan30BaHHOI0 X03ANGC-
TBEHHO-MNTLEBOIO BOAOCHabXEHMS 1 0XpaHbl BOAOMNPOBOAHbIX COOPY>XEHUI.

MpubpexxHas BogooxpaHHas 30Ha — TEPPUTOPUS 11 AKBATOPWS, HA KOTOPbIX
yCTaHaBNMBAETCA 0CO6bIN CAHUTApHO — 3MUAEMUONOTMYECKUN PEXUM Ans
NpenoTBpaLLeHnst YXyALLEHNs Ka4ecTBa BOAbl MCTOYHMKOB LIEHTPann30BaH-
HOMO XO3ANCTBEHHO-MUTLEBOr0 BOAOCHAGXEHWS U OXpaHbl BOOOMPOBOAHbIX
COOPY>XEHUI.

Mpu6pexHas BopgooxpaHHas 30Ha — TEPPUTOPUS, NPUNEratoLLasn K akBaTopu-
fIM BOAHbIX 0GbEKTOB, HA KOTOPOW YCTaHaBIMBAETCH CNeLnanbHbIi PEXIM Ons
NpenoTBpaLLeHst 3arpa3HEHNS, 33COPEHUS U UCTOLLIEHWS BOL.

BOAOOXpaHHaﬂ rnonoca — TeppuUTopusa LUMPUHOV HE MEHee ABaaLaT METPOB
B npepenax BOA00XPaHHOW 30HbI, NpueratLwan K BogHOMY OGBEKTy 1 BOOO-
X03ANCTBEHHbLIM COOPY>XEHUAM, H8 KOTOPOWM yCTaHaBNNBAETCA PEXNM OrpaHn-
YEeHHOI X03ANCTBEHHOW OEATENLHOCTY;

CTou4Hble Boabl — BOLbl, OTBOAVMBIE MOCIE NCMOSb30BaHWs B 6bITOBOM U npo-
M3BOACTBEHHOMN OEATENBHOCTW YenoBeka.

Hopma cocTtaBa cTOYHbIX BOf, — NEpPEYeHb BELLECTB, COAEPXXALLUMXCA B CTOY-
HbIX BOOAX, U WX KOHLEHTPauuK, yCTaHOBIEHHbIE HOPMAaTUBHO-TEXHUYECKON
LOKYMEHTaLmen.

HOpMaTI/IBbI npeaesibHO AOMYCTUMbIX KOHLUEHTpaLui 3arpAasHAIoLWNX Be—
wecTB — BEN4YMHbl O0MYyCTMMOro cofep)XaHna 3arpAa3HALnX BELLECTB B
BOOHbLIX 0BbekTax U BO3QencTane q:)I/ISI/ILIECKI/IX (*)BKTOpOB Ha BOOHYHO cpepfy,
yCTaHaBJIMBaeMblE B LieNdX 0XpaHbl 300p0BbA YEJIOBEKA W NMpenoTBpaLleHna
BPEOHOro BNNAHUA Ha PACTUTENbHbLIV W XXUBOTHbLIV MUP;

O6paboTka CTOYHbIX BOf, — BO3AENCTBUE Ha CTOYHbIE BObI C Lienbio obecne-
YeHWns NX HeoBXoOMMbIX CBOMCTB 1 COCTaBa.

OuucTKa CTOYHLIX BOg, — 06p860TK8 CTO4HbIX BOA C Lenblo yaaneHuna n3 H1UX
onpeneneHHbIX BeLecTB.

068338pa)KVIBaHVIE CTO4HbIX BOL4 — 06p860TKa CTO4HbIX BOA C UeNibio yaane-
HNA N3 HUX NAaTOreHHbIX N CAHUTApPHO-ToKa3aTebHbIX MUKPOOPraHM3MOB.

HOpMaTI/IBHO—O‘-IVILLI,EHHbIe CTO4Hble BOAbl — CTO4YHbIE BOObl, OTBEAEHNE KO-
TOPbIX NOCNie O4YNCTKM B BOOHbIE 06bLEKTbLI HE npmBoanT K HApyLLUEHNO HOPM Ka-
4YeCTBa B KOHTPOJIMpyEMOM CTBOPE Ui NYHKTE BOOONOJIb30BaHUA.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA 1 04MCTKA CTOYHbIX BOA.
YuebHuk ans By3oB
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[Mpunoxenve 1.

Hopmbl Harpy3km ocBeTNeHHbIX BbITOBbLIX CTOYHbIX BOA,
Ha nons opoleHus (paoHbl Co CPeEAHEroA0BOI BbICOTOI CNOS
aTmoccpepHbix ocagkos 300-500 m)

HarpysKa Ha nona opoLueHund,

Cpenteronosas CenbCKOX03ANCTBEHHbIE M/Ta B CyT, B 38BMCVMOCTY OT FpyHTa
TEMnNepaTypa Ky TYpbI
Bo3ayxa, °C
Ho 3,5 OropogHble 20 30 40 60
[NoneBble 10 15 20 30
3,5-6 OropogHble 25 35 50 75
[NoneBble 15 20 25 40
6,1-9,5 OropopHble 35 45 60 80
[NoneBbie 20 25 30 40
9,6-11 OropopHble 50 60 70 85
[NoneBble 25 30 35 40
11,1-15 OropopHble 60 70 80 90
[Nonesble 30 35 40 45

[Npumevanne: Ons paoHOB CO cpegHerofoBbiM KONMYECTBOM aTmocdepHblix ocagkos 500-
700 MM, HOpMbI Harpy3KkK Ha Nona opoLLeHns cnegyeTt ymeHbLuatb Ha 10-15%. [nsa panoHoB co
cpefHerofosov Hopmow ocafkos 6onee 700 mm — Ha 15-25%. BonbLunin NpoUeHT NpuHMMaroT
ANA CYMNVHNCTBIX FPYHTOB, MEHbLUNIA — ANA NeCHYaHbIX FPYHTOB.
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lMpunoxenne 2.

Hopmbl Harpy3ku ocBeTNEHHbIX CTOYHbIX BOA Ha nons punbTpauum
(paiioHbl co cpegHErofoBol BLICOTOM CNOSA aTMOCepHbIX 0CaAKoB
300-500 mm)

CpeaHerofoBas Harpyaka Ha nons counbTpaumm, m3/ra B cyT,
TpyHT Temneparypa npw rny6uHe rpyHTOBbIX BOf, M
Bo3ayxa, °C

N E
CYrnMHOK

lpumedanus: 1. [ns panoHOB CO CpegHErofoBov BbICOTOM CNos aTMOCepHbIX
ocapgkoB 500-700 MM HOpMblI HarpyskuM Ha nona cunbTpaumn cnepyet
ymeHbLuaTe Ha 15-25%, a ana panoHOB CO CpefHerofoBOV BbICOTOW Cnof
6onee 700 mm — Ha 25-35%, npu 3TOM 6OMBbLUXA MPOLEHT CHUXXEHWUS
Harpysku NpUHAMaIOT OAsi CYrNIMHUCTBIX FPYHTOB, @ MEHbLUMIA — AMs NecyaHbIX.
2. HopMmbl Harpysok Ans riavMHUCTbIX WU NpoYnx diyHTOB, He MpUBEOEHHbIE B
Tabnuue, cnegyeT NPUHUMAaTL MO AaHHLIM 3KChyaTaummn nonew, paboTaroLmx
B @HanornyHbIxX ycrnoBumsix.

Yny4LUeHne Ka4ecTBa NPYPOAHbIX BOA Y 04MCTKA CTOYHbIX BOA. 181
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[Mpunoxexwe 3.

CDopma AN cpaBHEeHUs pa3nn4yHbIX BapnaHTOB NPOEKTHbIX peLleHnn

Envhnua BapuaHTtbl
TexHUKO—3KOHOMUWYECKME NMoKa3aTenm
n3MepeHus

Mpov3BOANTENLHOCTD!

CyTO4HasA TbiC. M3

rogosasn MIH. M3
[poTs>XEHHOCTH TPacchl BOROBOA0B KM
(konnekTopos)
O6Luas pnvHa Tpy6onpoBoaos KM
[noLwans TeppuTopUm ra
CTOMMOCTb CTPOUTENLCTBA: ThIC. TEHre

B TOM 4MCIe, CTPOUTENLHO — ThIC. TEHre

MOHTaXHbIX paboT
O6opynoBaHue v npoyee ThIC. TEHre
["opoBbIE aKCMNNyaTaUNOHHbIE ThIC. TEHre
pacxogbl
Ce6ectommocTb 1 M3 Bogpl TeHre
(cTo4HbIX BOA)
YHucneHHocTb 06CnyXMBatoLLEro yen.
nepcoHana

"ofoBas NOTPeBHOCTL:

B 3N1IEKTPO3HEPT N TbiC. KBT

B TEMNIOBOW 3HEPrum Mkan

peareHTa TOHH
Pacxop cTtanbHbIx TpY6 TbIC.T
[poOonXuTeNLHOCTL CTPOUTENLCTBA rog
[MpvBeOeHHbIE 3aTpaThI ThIC. TEHre
[NpvBeneHHbIE 3aTpaThl HA 1 M3 TeHre

rofoB0o NPON3BOAUTENIBHOCTN
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