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IIPEAI{CJIOB14E

B ocHo,sHHx HanpaBJreHLIflX 3l(oHoMHqecKofo H couHaJIbHOro paSBIl'

r l { f l  cccp Ha lggl-1985 roAu u Ha neproA Ao 1990 roAa, I IpHHfrbIx

XXVI cbesAoM K[CC, yKa3aHo Ha ueo6xoAtltr locft ycHJIeHHf nogcKa f l

pasBeAKlI IIOA3eMHbIX BOA.

floeneAHee BpeMfl ea py6exoM B ptAe crpaH, a nfifl HeKOTOpbIX paft-

oHoB H y Hac n occP fioflyqeHr.te BoAbI xopoulefo KaqecTBa 'B AOCTaTOTI'

HoM KoJrur{ecrBe AJIfl xogtficrneuuo-,rrHTbeBo,fo no4ocHa6xeHltfl craHoBHTcf,

s.ce 6oflee tPY4uofi gaAaqefi.
, ,B HacTorrqeft pa6ore o'cHoBHoe', BlrHMaHHe yAeflfeTcff llclloJIbSoBaHHK)

HCKyCCTBeHHOTO BOCnofiHeHHr noA3eMHbrx EoA (l4BnB) Ans' xossficTBeHHo'

ngrtesoio soAocHa6xeggt. Kpoue roro' LIBIB i lpnMeHtloT AJIf l  nuq€-

nOfi npOTu5IIuJIeHHOCTII, rAe rpe6yetcr BoAa ttuTbeBblx XOU.quUuft' a TaKXe

AJrrI HppHfaIrI{H, o6soAHeHns' nd'ct6uur ll Apyrux uelefi'

B pa3Bnrse <<OcHos BoAHoro 3aKoHoAareJlbcrBa CCCP n colo3Hblx

petsny6flHK>, yTBepx{AeHHbIx s 1970 r. ' . ' fAe npeAycMoTpegbl nopnAoK Hc-

noJrb3oBaHilfl, LI OXpaHbI BoA OT 3afpfl3He',Hut '14 HCToilIeHHfl, Ha Ceccl{n

Bepxonuoro Cosera CCCP n ceurn6pe 1972 r. ,npnHnro nocraHoBJleH[e

o Mepax no 4a.nlHeftrueuy ylyqueHylo oxpaHbl npgpoAbl H pal lHoHanb'

HOMy HCnOJIb3OBaHHIO TIpHpOAHbIX pecypcoB.

Ha uoa6pucrou (1982 r.) flnenyrrte IIK KIICC 6uro orMerlego'

qro oAHa lrg r.naniuurx gaAaq oAr.rHHaAllarofi nnrS.netxu-6oJlee paulloHaJlb-

HOe f iOnOrb3oBaHHe npoH3BoAcT!eHnofo noTeHIILIaJIa CTpaHbl'  BceMepHaf

gKoggMIIfl BCeX BuAoB peq.ypCoB, oxpaHa npr'rpo,qsofi CpeAbI B I'IHTepeCaX

"nloAeft I IbII{eul l IHx H rpnAyullx nol(oJlel l l r f{ '  Ha o'rt t  qenH B tcl iyulef i  nf lTH'

'Jrerr{e npeAycMorpeHo H3pacxoAosarl 6onee i0 unp4. py6. rocy4apirneu'

IrbIX KanHTaJIbHblx snoxerlHfi.

f lpn npoeKTrrpoBaHnu cr4creM I4BilB Heo6xqAuMo pa3pa6arHsarr Han'

6onee gxoHol''tfliHble n e00er<rnnHble rexHHI{ecKEe pe[IeHufi c paqnonaJlb'

HbrM I{uroJrb3oBaHHeM cyulecrByloilll{x no4osa6opon 14 o6opy4on a:Hvrfl'. PnX

aa4aU, CBfl3a:HHbIx C npOeKTHpoBaHHeM cl{cTeM I4BI-IB, pe[IeH' 'HO Ao nO'

cJreAHe[o BpeMenr.r ue,6u.nu o6rscueutt npoqeccbl, npoucxoA.slque 'B nneHKe

r,ru{rurtpaqq,oHHbrx 6accefiHoR, a raK)Ke tvtttNpo6noJIorHqecKI'le npoqeccbl'

BJIHflIoIque Ha ylyrlurenlle xa'IecrAa BoAbI'

3a noc.;1eAgge roAbl s CCCP ony6nuronano 6onruoe q11cflo pa6or

no I4BIIB
OAsaro Bo MHorr{x pa6orax .c HeAocraro,{Hofi ,no.nHorofi paccMorpeHbl

Bo,npocbI B3a14MoAeficrsHg n{Ap.oreoJIotnqecK}tx' rHApoilorl'IqecKI{x, TexHH'

qecKux 14 caHHTapHo'rurHeHHqecKHx ycaonul:t eKcn'ryaralrul'I HBIIB' 3rn
t  ha^^r .46nr rDar r r r \ ^c r  u  uan ' rnc t t t t r f i  na6ote  f lnw nnoeKTHDoBaHHH

D u l l l u \ J l - I r r  p q v w r l q r P t L D q ^ v L v ' L  D  r - " - - - '  
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i4B'nB ilpeAycMaTpHBaercfl KoM,rrJr€,KCHbIii yr{er KflHMarflrlecKHx, rHAporeo-

noiltqecrux H rHApoJlorl.IqecKnx, TexHIIIIeCKPtx V CaHHTapHO-IHIHeHHqeCKHX

ycaoeuft, npr{ MaKcr{MaJIbHoM Hc,rIoJrbsoBaHLIH l{Melolrluxc.fl BoAo3a6opoB IIo,4'

geMHbrX BOA C O6Opy4OaaHI{eM, a (aK)Ke B KoMnJIeKce C BoAOnPOB6AOM B

ueJroM.
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Hexoropue Borpocbr. HanpEMe'p npeABapfiTei ibHoe i lnocJ-re^yroueeyfiyqule'fie KaqecrBa BoAbI, 6ypenue cKBaxr{H, aBTo,MarI{3orIaR u Apyrriecne'I'srz'recKrie Borrpocbr, aar#o"o He prarr"prBarorcq; o'r.r r]3.rrox(eHbrB crreqr{aJrrnofi lareparype.
'B HacTori lrerr pa6ore o6paulaerca BHr4MaHHe Ha MaKcHMaJrbHoe Hc-no.rrbgoBaFrHe npr4porHbrx yc.[onHfi, xoropbre onpe4e/rflroT cxeMy I4BI]B H sguaqarentuorlr cTeneHr.r Mor.yr yAerxeBHTb nocJreAHroro. Cnequ0r.rqecKr.rMLroco'6eHHo'crflMH rrpoeKrr.rpoBaHHfr. I,IBIB .qn" 

"oa;,cHa,6xeuilfl 
rrpfi ucfloJrb-goBaHHr4 [oBepxHocrnori BoAbr A,rrfl BocrtoJrHeHus noAgeMHbrx BoA n uH$nnt-TpaIIHoHHrtx 6accefiuax I{ Apyrr4x coopy)Keg r4flx flB1rflercff pacqeT Ko.n'qe:crBa 'BoAbr fi yfiyrrueHHff ee KarrecrBa, a npH un$n.nrrp at\t+vr s HanopHblerop'soHTbr oco6oe BHHMaHue o6,paulaercfr Ha BoAorroAroToBKy 14 pacqer , ,o-rJIOuIarcuI'HX cKBa)r{aH; Kportre Toro, pacrrer no40sa60pon [oAseMrrbrx BoA

)tcJrolKHrreTcff noflBJreHr.reM HoBbrx ycnoaurt HcKyccrBeHHbrM.eocnoflHe-,
,H}IEM NOASCMHbIX BOA. 3rV BONPOCbI ffBJIfIOT,Cfi OCHOB'HbIMH, HO C HHMI,IyBff3aH qe"unfi prA AOnOJrHHTe.rrbHbrx BorrpocoB, OflpeAe/rrrorrr'xcfi TaKX(ecneqn4urori I{BIIB.

B 4anuor? pa6ore r/raBy VI Hanl.rcaJr K. C. Eoronrc6on, r,nauy VII _
H, H. ,I lanuruH, ,rrraBbr VIII yt IX _ B. C. A.rexcees H f. M. Kon4uynap;rJraBa XII Hanucana H. A. rl.rro*r'KoBbrM rrp?r yqsql upr B. M. Eep4a'oBa.

3a qe'Huure 3aMegaHHfl, rs4s.qz.HHbre upu per{e'sr{po BaHHn pa6oru, aB-TOp flpr'Hooar 6naroAapH.Crb fl. f . cnponu,cy ]r 3a rorrorr{b rrp,u oQopnr.rre_uuu p'a6oru A. fI. TKa,renxo w JI. A. Cy66oruHori.

i=;r a n a I.  OE'IL(HE BOIIPOCbI CHCTEM
HCKYCCTBEHHOTO BOCTIOJIHEHHf l  NOASEMHbIX

B o A  ( H B i l B )

l. HA3HTAIIEHHE CH,CTEM HTBIIB

' flbc,rreAHne AaHHbre no r.r3yr{eHuro eK,cnJryaraquH noABeM-,
HbIX goA npHBoAflT K BbrBoAy, rrro B 6o.nluuHcrBe cryqaeB
npH QopnaupoBaHHu 3Kc[Jryarar luo,HHbrx 3arracoB, i loASeMHbrx
BoA' T. e. pa'cxoAa, noJlyqaeMoro pauHoHaJIbHbIMH soAosa6o-
paMH, ecrecrBeHHufi pacxoA [oA3eMHbrx BoA cocrarBJrf ler He-.
6onluryro qa.crb, a B pr,u,e cryr{aeB npa,KT[r{ecKr4 pa'Berr Hy-
Jrrc, tlacro o,i('crrJryaraqaoHFrbre sanacri Qoprranpyroicn B oc-
HoBHoM sa cr{er :noBepxHocrFrbrx BoA H AJrfr pf lAa BoAo3 a6o-
poB Hs apre3HaHcKHx .  ropH3oHroB (HanpHvrep,  I (aen) .  Oto
xapaKTepHo AIrf l  6eperontrx uusra.nlrpaqtroHHbrx BoAo3a.6o-
POB, KOfAa ,nOqTH B,Ce HX OCHOBHOe .nATaHI4e ri lOJIyrIaeT,Cff I4g
rroBepxHocrHbrx BoA r{epe3 ,BO,{OHOCHUTl fopH3OHT. f IUraUUe
(socnonneHrae) , [oA3eM,Hbrx BoA npoHcxoAnr 3a cqer noBepx-
HocrHbIX BoA e paf ioHe BoAo3a6opoe H Aa)Ke Ha orAeJrbHoM
ero'yqacrKe 6eg,cner luaJrbHbrx AorroJrr{HTeJrbHbrx r{H}KeHepHbrx
Mepon,pH srufi.

flpu I4BilB crasulbs 3aAarla yryqrxr4rb vJrLr noJrHocrbro
o6ecne,rurl  Bocno/rHeHr.re noA3eMHbrx BoA npt{ Hx gKcnJryara-
Il.xH, Hcllo/lb3yfl npo,cTble HHX(eHepHbIe MeporrrpH fTH'' , H TeM
caMbIM yBeJIHqLITb Hx or6op H rrroJryriuTb eoAy xoporxero ,K?-
r{ecrBa AJtn Bo,AocHa6xeHus. f lpu FreAocraroqHoM pacxoAe
notsepxHocrHblx 'BoA B orAe/lbHbte nepHoAbt yAaercfl 'co3.
Aarb 3a[acbr noA3eMHbrx BoA, qro6u HcrroJrb3oBarb Hx pe-
ryJiHp'yrcil{ylo eMKocrb. 3ro HepeAKo odxoAur'cs AelxeBJre
crpoHTeJrb,cr,Ba'BoAoxpaHHJrr,r i l {  noBepxHocr,Hbrx BoA. Kpovre
TOrO, .14'CKyCCTBeH,HOe BOCriO,rrHeHHe rroA3eMHbrx BoA npH onpe-
AeJreHHbrx ycJroBHflx Mo)Ker flpeAoxpaHHTb nocryn;ieHr{e co-
JICHbIX BOA B BOAOHCCgUIi fOPII3OHT. IIPU 9KCn/IYATAqHH
I4B[B BosMoxHo rro,BbruleHue ypoBHfl )noA3eMHbrx BoA, qro
cf ioco6crByer  coxpaHeHI{ro eKoJrofHqe,cxof i  cpeAbr, ,HanpLrMep
Jreca e parioHe BoAosa6opo'e rroA3eMHbrx BoA.

3aAaqa I, lBnB noJryqurb 6o.nr,ruofi  pacxoA eoAoaa6o-
p8,  BOCCTaHOBHTb H ,na)Ke CO3Aarb AOnoJIHLITeJTbHL, Ie  ._eK,et r .ny-

BepxHocrHofr BoAbr. Heu Jryque Kaqe,crBo racxo4nofi tsoAbr,
reu 6o.[b[re y,npoularorcff coopy]KeHHrr AJrfl ee oqHcrKH 14 CHH-
x(aeTcfl crot{Mocrb nocJleAHefi .
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H,exy'cctBe'Hoe BocrroJIHeHHe iioAseM,Hbrx BoA Hs noBepx-
HocrHbtx - orHocureJrbHo AerueBbrir cnoco6 [oryqeHHg KoHAH-
I I ITOHHbIX NHTbEBbIX BOA. tr4CXY,CCTBEHHO BOCNOJIHflCMbIC NOA.
SeMHbIe BOAbI'  ' I {aK U InOASeMHbIe BOAbI I IHTbeBOTO KarIe,CTBa,
H.CNOJIb3}IOTCff B TICPBYIO OqCPCAb AJIN XOSgI?,CTBCHHO-IIHTbC.
EOTO TBOAO.CH? 6XCUUN, A TAKX(C AJIff NHIIIEEOI? IPOMbIIIIJICHHO-
CTI{. I IOASCUHUC, TJIABHbIM O6PASOVT U'PE', 'B,HCKHE BOAbI,npuMeHflFor H A,rrn KoHAHrrHoHHpo,BaHHs 

-ebsAlxa. 
IIpu eroM.orpa6oraHHbre'BoAbr e noBbrrrreirHofi  reMnep4rypofi  c6paci i-

Banr rracro rB TOT )r(e BoAouocur:li ropl4soHT- (Mocrna,'Horc-
Plopx s Ap.) B raKHX cfiyrraflx'Heo,6xoAHMo yrrarbrBarb tso3-Mox('Hocrb noBbrrrre,HHr reMneparypbr noAseilHrrx ,BoA. nc-Kyc,cTBeHHO ,BOCnO.rrHteMbre InoASeMHbIe iBoAbI MOryT.pa'exoAoBarbcff Anfl ,ceJrbcKoxbsqricrBeHHO-,nHTbeBoro BOAO_
cna6xeHHq H B oco6enno,cru l \Jtf l  Mo;rorrHbrx sepvr. Taxuu
o6pasovr, npn IrcKyccrBeHHoM Bocno/rHeHHH noA3eMHbrx BoABO 'BCex HaSBaHHbrx ,c/ryqasx craBHTCfl saI.a,qa 6ecnepe60rluo
YAOBJICTBOPSTb TNOTPE6HOCTH rB IBO"(E KOHAHIIHOHHOTO KAqCCT..
sa. cneAyeT HMeTb B BrirAy, rrro AoBecrH Ao KoHA u[iufi ilo
KAIIECTBY I{CKY'CCTBCHHO BO,CNOJIHfiCMbIC ,NQA3CMHbIE BOAbI
MOX(,HO AO NOAAIIH K NOTPC6UTCJIIO AOIOJI.HI,ITCJIbHbIM ;HX }JI}TI.IIreHHeM, rlsllle BC€ro xJropHpoBarrHeM, Hanpr{Mep no 6"axie-
puaJr_bHbrM noKasareJrfiM, H ApyruMr{ cnoc o6dvu.

Ha p'c. I  noxasaHa oAHa HB cxeM Bo,o,,oJrHeHHff, noA-
3eMHbrx Bo,A H3.. inOrBepxHocrHbrx Q npuMe_HeH?reM unsunlrpa-
I I I {OHHbIX '6a,CCef i .nOn v o n,T{orrnpr\ rATrrrr r  6atrannn^# rr r r l * r  w- -

paauu. BoAa B p.nu 
'u"S'-";;;;;-ft " #il;;lio, "ln##n

6axrepuofiorHqecxnfi ,cocraB, nogToMy nepeA rnoAaqefi tsuHQnnrrparIHoHHue 6ac,cefiunr HylKAaercfl ,B ilpeABapHTerrb-
nofi oqllcrKe.

tsoAe, a raK>Ke ,B cBff3H 'C Bbrfl:BHeuefics I{ nporp6ocupymillefi
I Z A I T L r t a ' r . o r r r r a f i  n r r ^ n ^  6 A , , r ?  ^ ^ ^ e ^ ^ - - - -  z - . ,  2r l v c r s l Y r q r c l r { r r r J r l  l , r Y L J l d .  u c t t ' 1 4  t t e , / t r ( : ( t t ) t ) t t r ' { F I n  n I - T I r r l  h T - T  \ T E  A r r f r f f r r m f

pacxoA ' ,BOAO3a60pq H,cKyccrBeHHbrM,BOCrrOJrHeHHeM noAseM-

Il{I_ "?{. 
Taxuna, o6pasola, ,BoAa nocryraer B ,BoAo3a6op LrL

peKH (cna. puc. l, 0l 6es, orpbrBa ypdnHn rpyHroB"r* 
"5a 

;;
ee AHa H CO 'CTOpOHbr Unounrrpaqr{oHHux 6a.ccefiuon, coxpa-
Hfl,fl, BoHy aeparluu noA ,4HoM uu$nntrpar{HoHHoro 6ac,cefi-ua.

Pnc. l .  Cxeua HBf lB orKpbtroro I  rnna l l3 n(F
BepxHocrHbrx BoA c HsSnarrpalluoHHbtMu 6accefi.

HaMll. n 6eperonofi nnQn.nrrpaqnefi
a - B rrJraHe: / - pexa (osepo, BoAoxpatruluule);
2 - noAosa6op us noaepxftocrHbrx BoA; 3 - sacoc-
H a s  c r a r r q u q  I  n o A ' b e M a ;  4 - r p y 6 o n p o B o A ; 5 -
coopy)KeHvfl &ilf l npeABapnreJlbHoro ynyq_ueHHt
KarrecrRa BoAbt; 6 - nn$u.lrrpallHoHHble Oaccefi '
Hbr; 7 - crsax(uHbr soAosa6opa; -E - noAosa6op
noA3eMHbrx BoA lls cKBaIKHH; 9 - pery.nnpynuluft

Taxas )Ke ,cxeMa (6eperonan nHQu'utrpalruf l  Lr I ' lBnB) *o- '
x(er 6um Ue,[,ecoo6pasrrofi AJIfl IIoJIVqeHHfl 66nlurero pac-
xoAa. I4s cKBaxHH pnc. l ,a eo;1osa6opa c norpyx(HblMla
aJreKTpoHa,cocaMn BoAa Ilocryraer B pery,nupyloutnfi pesep-
Byap, orKyAa BoAa Ha,cocHofi ,crartquH II  noAbeMa cHaIIaf ia
noAaeTcfl Ha coopy)KeHlifi iioc,rle!,]ioi:ieft o-.il{crKli, a 3aTelit

He MeHee 2-3 vt.
Cxe'uu pacr{oJloxesnfi cKBaxHH, coopyxeuut? trpeABa'

purenuuofi H rocJle/Iyrcurefi orIHcrKH ,Bo,u,bl, pesepByapoB u
HACOCHbIX CTAHUI4H MO

2. T}I.TIbI CHCTEM IIBTIB

, fIo fHAporeoJIorHrIecI(HM t4 TexHHqecKI{M y,cJIoBHflM Mo)K-'

HO BbTAeJIHTb TpH OCHOBHbIe rHna HCKyc'cTBeHHOrO BOCnOJIHe-

HHfl ,UOAseMHbrX ts04;
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II run BaKpbrroe, rp' 
'eunrni[uun 

qepes cKBa]r{HHbr,
I(OJrOArlbr;

I I I  THn
r{cnoJrb30BaHr4eM ecrecrBeHHbrx Lr[rr4 HapyixeHHbrx ybnonrar? u
ux ge6oJIbrrlnx y,rlyvrueuur?.

flpn I rane HrcKlccrBeHHgro BocroJr,HeHHfi (orxpnrovr)
Hc[OJrb3yrorcfl fpy,HToBbre BoAbr nep,Boro or noBepxuo,-crH BO-
AOHOCHO|O ropr.rsoHra, He f lepeKpbrToro cBepxy BoAoHenpoHH_
IIaeMbrMl.rrOPO,AAMH HnH ,nphr MorrlHo,crH nocJreAHr{x He 6o"rree
.r-o M. nlHql/li lbrpauHfl BOAbr Anfl, BocnoJrHeHHf Mox(eT IIpo-
HCXOAHTb, Hanpr{Mep,  B 6ac,cel isax v  KaHaBax.  I .nn oar io f i
Hs cxeM ITIBIIB ,c unQrz"rr lrparlr joHHlrMu 6accefiH a*^ (cm.
pv c. 1,6) BoAa rrocrynaer rai peNn. frpn He6o.ulurof i  *orno-
crr Bo!,oHocHofo cJrofl  (o6uuuo ,He 60nee 6-g u) BMecro
BOAO3a6opHux cKBax(r4H saK/raAbiBaror fopr{SoHTaJrbHbre BO-
Ao3a6opsr. B HeKoropbrx ,cnyJ ar,x 6onee 

'  
r leJrecoo6purror*

oKa3br,Baer,cf l  nyuenoft BoAo3a6op (as ropz3oHrantuux cKBa_
xuH) , HanpvMep j cr.rcreMe I4BilB cofrosruot-KupaHnr anqBoAocHa6N<e,Huq f lparu e t lexoc.noBaKHH; pacxoA sroro Bo_
4osa6opa cocraBJrf ler l5,O ru,c. lrs/cyr BoAbr.

floAreu BoAbr HB cKBaIKHH ,MolKer ocyulecrBJrrrb,cfl cu$o-
uou, BcacblBaIouIHM HacocaMI{ kr rrorpyx{HbrMH ue,nrpo6ex<-
HbrMH sJreKTpoHaCOcaMH; ApyfHe BHAbr BoAorronbeMHHKOB B
HACTOf lU ICC ,BPCMq IPHMCH' I IOTCf l  IB '  HCKJ I IO I {HTCJ IbF Ib IX  CJ IV .
qaf lx .

l lpz I I  ru:rre 14cr(y,ccrBeHHoro rBocro/rHe,HHfl (saxpurona)
3KC[JryarHpyrorcfl BoAoHOCHbre rrJracrbr npH r.rry6oNo.u r4x

NA H3 ABYX PflAOE CKBA>KI,IH, KOTOPbIC.C IOMOIIIbIO SAABHX{CK
MOryT nonepeMeHHo C,rryxHTb Un$UnrrparIHoHHbrMH H BOAff ia-
6oputruH; oro B psAe cf lyqaeB f lBJrf lercr BecbMa xeJrareJlbHbrM,
HO HeCKOJTbKO y,CJrO>KHfer ,cHcreMy noAaqH BoAbI B CKBaX{I{HbI
Lr prKaqKH r4s Hrrx. flpuue_irrror H lpyrue ,cxeMbr, B Koropbrx
n n l . I T ^ I I I r I J ' \ T T I T t A  T r  D r \ r r n D o K ^ ^ t t t tr r v ^  v r v ! r + q r v 4 { r r v  I t  D \ , r A \ , r o c r v \ _ r L r . f l , E l

Ha3HaqeHHro nocroffHHblMr.r.  Taxan ,cxeMa rrpoule, Ho Kn.4
ee qaule HH)Ke, qe'M ,cxeMbl ,Ha pnc. 2.

Cucreuu I4B[B I rHna flpH $H"rrrrp ar\krr c noBepxHocri.r
seMJrH Bclpglgprcff qarqe, rar( Kar( oHLr 6onee AerrreBbre, rreM
cucreMbr I4BilB II  r lrra,

I

Pnc. 2.  Cxeua HBnB saKpr,r rono rnrra H3 noBepxnocrHbr:(  noA
/ -  BoAo3a6op ns noBepxHocrHbrx BoA; 2 -  sacocrraf l  cTaHqHr I  noAreua: 3 -  coopy-
)Ker{Hrr  Arq oqf icrrcr  BoAbr;  4 -  Hacocuaff  craHr{Hf l  I I  noAr 'eua;  5 -  3aABHxxn; 6 -  HH-
$u;rrrpaquoHHbre (non.noulanulne) u aoAosa6opr{bre cKBax(nuu; 7 - BoAoBoA K norpe-

6xrerrc

l l l  run I4B[B f lBJrf lercf l  uau6o.nee npocrbrM; npeABapn-
TeJrbHoe yayqrxeHne KaqecrBa BoAbr He npr4MeHqercr. l lo
cxeMe i4BnB i i i  runa MaKcr{MaJIbHo Hcnoirsyrorcf l  ecrecr-
BeHHbre ycJroBHfl (crapHqu, 3arorr/reHue lrIr3KHX reppac) H
HapyueH.Hble yc, ' IoBnfl  (LononunTe.i ' IbHaq Su.rrrrp a\r4f l  noBep-
xHocrHbIX BoA B IIoA3eMHbIe rtpu ycrpoficrne nJrorHH, BoAo-
xpaHlrJrHrrl ,  KaHaJroB u npou.) c ueAopornMn yryqueHurMn.

I lnnr* , ro  -e3BaHHbIX THnOB CHCTSM I4B[B I IpHMeHf i IOT ,CH=
r \ y V I Y r v  l l q \  v l l v l v l Y l  I L U .

creMbr 14BnB c zuQu,urrpaqHer? qepe3 rpaBflHbre roKpbrruff,
Koropbre rof lyrrHfiH pacnpocrpaHeHHe B fAP. B rpaBflHbrx
6accefiHax ,c.nofi  ,BqAbI He6onluofi  -  Ao AecflTKoB caHTHMer-
poB, a BoAa r1rf l  Hucpu.umpaquu Mox(er B HHx noAaBarbcfl  ,c
noBbrrrreHHofi MyrHocrbrc r io cpaBHeHuro c cHcreMaMI{ I  runa.
I4,uSunaTpauHoHHbIecoopylKeHnf c rpaBflHbrMu roxpbrruf lMlr
ycrpauBaror B BHAe Her,uy6oxux uHQunrrparlnoHHbrx 6accefi-
HoB, B Koropbrx AHo 'noKpbrBaIoT AepHoM Hs rpaB, He 6oquux-
crroATonJr€Hr4f  rB Te[Jroe BpeMf foAa,  a gHIvIof  3aTonJIeHHf;

ueo6xoAuMocru ycTpanBalor crpa)KAellnr c BailHr<aMla.

3. NPHMEHEHHE HIBTIIB B CCCP H 3A P}46EXOM

Onur HccJreAoeaHHr? oKcrrJlyararrHr.r HBIIB o,nHcaH B
pr.u,e oreqecrBeHHblx [5, 28 v Ap.] w sapy6exuux pa6or.
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Pnc' 3. cxeua HBllBlorxpbrroro t 
"unun#r?ogrpefiu 

n pafione A*rcrep4anra r roa-

l*p9Aq.q_6op_Ir p. Pefiu c uacocsofi crauqreft; 2.- oqncurbre coopyx(ennn (cxopue
QHnbrpbt  H xnopr . {goaanre) ;  3 -soAonoAst ; '4 -pa f toH 4roH;  o_HH(punbrpar luoHHbre
KaHaBbI B AIoHax; 6 

129Lo7a!op H3 cxaaxl-tH; 7 - nocneiyrouree ynyqueHfie l(asecrBa
BOAbr (ooe3xeJre3unauue); 8 _ r.  Aucrep4au

9_ry!l"KoBaHo HecKonbKo r{_ccJreAoBaHHr? pa6orn cHcreM
HB[B, ionoxeuHbrx Ha^ Mex4yuapoAHoM cr{,Mnos'yMe
no noA3eMHbrM BoAaM B Blururcce B Hrorre lg7g r. [t 4.cre.qyer orMernTb, qro rroBepxHocTHbre BoAbI eule B aH-.
rHrrr{oe BpeMfl B sacyuJrHBbrx pafioHax co6upanu B noJrbrx
uHcrepHax, .no3)Ke 3TH ,rlHCTepHbI craJrr4 SanoJrHflrt ,necxol,r u
r \ n  a  D r , l a r , f  t t r r t l ' ,A t t  n  t r r t dn  E?  r 'A^^ l ,qprrvrYrr '1 r\-r l \r t j [  ArLvrr EJtDttLrE lJPtrAtrx UUXPaHHI'b TIHCTyIO BOAY.
Sror cno,co6 BKrroqafi_ He roilxo ucr,yccrBeHnoe BocrroJrHe.
HHe SanacoB noA3eMHbIx BoA, Ho H 'coBAaHI{e no cyi l IecTBy
He6ofibruux HcKy,ccrBeHHbrx nor3eMnbrx enaxocrefi. Iiure He-
AaBHo 'B Beneurau ! 1400 ur{crepHax (c necxor\{) sa,nacanar
200 ruc. us ,Bonn.

BaHHTT pevuofi BoAbI nJloxoro ,KarlecrBa, Ho c yryqueHl{eM ee

AO KOH,AT.TIIHOHHOTO. 3'HaqUreJIbHOe yqacrHe B yflyrIIIreHI',I}I"
KAIICCTBA :BOAbI IB YKA3AHHOM BbIIIC IIPHMCPC IPHHI,IMAIOT
uuQunrrpauHouHble KaHaJIbI  u Iso/{oHocuuf i  ropH3oHT B ne-
cKax. BoAa [oflyqaercn 6onee ,Bbr,cor(oro KarlecrBa H AeIIIeBJIe
no 'cpaBHeHHrc ,c  ApyrHMH BO3MO)KHbIMI , I  BapI ' IaHTaMH CXeM
BoAooHa6xeutas CetepHux HuaepJI aHAoB.

B CIIIA I4BilB {npI{MeFInIor rorlru Bo Bcex l l lrarax c
ur.rpoKuM HcnoJIbBoBaIIHeM npocref,rulux coopyx{err4i4: BoAa
Tpe6yercfl Ailr, 'BoAocHa,6xesus, opoueHl4fl, KoHAI'IuuoHI{po'
BAHHfl, BO3Ayxa, KaK Sarpa)K,II,eHI{e, IIperIfTCTrByloII{ee BHeA-
peHr.rrc coJIeHbIX TpyHTOBbIX'BOA B 3KCnJIyar l IpyeMbIe_npecHble
noLn. Hair6o.nee IIIHpoKo Hc,noJlbsyior I4BilB s KarHSop'
HLIKT.

fu4poreofioruqecKl{e y,cJIoBI{fl B KanuQopHHH 6naronpu-
flTHbI:. TaM l{Melorcff 'KpyrI,HbIe aJTJrroBr4aJIbHbIe 6a'c'cefigu c

MorrlHocrbro ,BoAoHOCHbIX nOpOA AO HeCKOJIbKHX COTeH MeT'
poB, Bnrecru'Mocrb erl,Ix 6aocefinon orpeAeJlrlor B 990 KMg

l a  ^  - : -  - - o -

BOAbI .  UaMbf  l l  rKp l l f  Hbr .k l  aJLJLK)bna, ) tb r lb tn  'uauucz l t l  tb  AU, / rn . r iE

p. CalcpaMeHro c ee npuroKoM p. Can-I4oryun flBJIffercfi oc-
HOBHbTM u,CTOrrHuKoM opo[IeHHfi u rBo[oc,H86xenug B Kanu'',
Qoptrul.t.

B 1965 r. ,noA3eMHbIx BoA AJIff BqAocHa6x<euug H opoue-
Hr.Ter,B Ka"rrurboDqr4r4 6u-.lto no.JlvrleHo 20 M.IIDtr. M3. T. e. oKoJIo^  \ B f  . . .  . .  -  - .  

J  
-  . . - - -  

r  ^ .  . ' .  ,

500/o Bcefi norpeSnsenrofi 'BoAbI. K 2000 r. nporHo3npyercfl
9ro norpe6JleHHe yBefiHrlHrb B 2 pa3a. CHaqana 9l(crJlyara-

- IrHff noAgeMHblx BoA BeJIacr '6eocucreMH'o H 6es Ha,qJIe)KaIIIe'
ro ,HaA3op4. B ,csqsg c erHM rB AoJrHHe p. Can-I4oxyuE ypoB_eHb

noA3eMHbIx tBoA s 60-x roAax yrlarl 'c 2,5 Ao 60 M. B 1972 r.
3aKOHrrHf lH CTpOHTeJTbCTBO'UeHTpaJII{3OBaHHOTO pa,Ci lpe,AeJIe-

HHfl Hcr(y,ccrBeHHoro 'BocnoJIHeHHfl BoA ! KanuSopHII[,
BKflIOqAfi ,CCTb INJIOTHH AJIfl YMCHbIIIEHHff NABOAKOBbIX .IIHKOB

1,957 - I 958
,BOCNOJIHCHHC

Hax - 58,4,
x{'HHax I
Qax u nyreM

ruApoaoruqecKoro ro4a ! CIIIA, H'cKyccrBeHHoe
cocraBJrflJro, olc: B uttSunlrpaIIHoHHbIx 6a,ccefi-

'B pycJlax pex - 29,5, B rKaHaJIax - 9,4, n cKBa-
(nanopuan,HHQHJIbrpaIIuf l) ,  o'cta.ntHoe ts uyp-

3aTOnJIeHI{f l .

6

Ar.";

3a py6e)KoM I4B[B Haq.arrr4 oco6esuo ruupoKo npr.rMeHflrb
rocJreAHHg Ae,cfrunerus. B Pypcr<olz o6na,cru (opf) 3a Roc-
JrqAHHe l0 .ner qucfio cucreM I4B[B yBeflt{rrn;rocb nprrMepgo
B 5 pas.  B OPf u HeKoropbrx Ap)r rux,crpaHax 3anaai rof i
Enponnr npoqe,HT I,IBilB no orHorueHr.Irc ,K r{cnoJrbsoBaunlo
noA3eMHbIx BoA ,cocraBJrflror or l5-30r Ao 40010 14 6onee
(Jl legtan). B 3anaAHori Eapo'ne ,pacnpocrpaHeua cncreMa
HBIB c..HHSHJrbrpauuor{HbrMr,r 6aocerinanru .H HepeAKo c
noAcunxofi necKa. BoAocHa6xeuue AvrcrepAarrra ,n psAa H g,po3lrH, a TaKX(e I.JTfl OCaX{AeHHff BSBeIIIeH,HbIX BeUIeCTB;

BoAa rJroxoro KaqecrBa Hs p. Pelin (pHc. 3) ttoAaerct
Ha ,cKopbre Qunlrplr r-l xJropupyer'cf. 3arena qacrb BoAbr no
iBoAoBoAy Ar,raMerpoM 1500 MM H Anra,uoli 51 r(M rpaHcnoprH-
pyercrr ua AroHu ;n uuQHJrbrpaqHoHHbre KaHaJrn. flanee rBoAa
sa'6upaer'cf l  soAosa6epaMu H3 cKBaIKHH rr nocJre o6esxene-

t 0 l l



,.,.,j:r:_T-:l-.6Jg.*" ,Borbr ,c ,ceBepa_^ Ha^. rof KanHSo 1HHH
. I I ' ' ' ""L A'IN,HY /UU 'KM C PACXOAOM UbU TNTO/C. TONIXO AJTflIIeHTpaJrruofi paBHHHbr ,rtptl I{cKy,ccrBeHHo,M rBocnoJrHeHHI{

:]BtII:-YoTlerHa 
roA3eMI-Ian eMKocrb, BMeIrIarcUan 35 nr"rrpA.

Md 'Bo4nr. B lOxuyro KanuQopHy_ro ,BoAa lroAaercfl no ,pybb-
npo'BoAaM Ta,KX(e H3 Ao/rHHbr p. Koaopa4o n Apyrgx HcrorrHp_
KoB. Cucreua I4B[B B AoJrr{He p. Konopalo oriegb npocrafl
( I I I  runa H rracrur{Ho I runa); goron"Ho q',craff perrH afl  Bor\a

.Qu,rrmpyer'cfi ,B py,cJre H Ha HH3KHx reppacax B aJrJrroBH arrb-
HbIe orJrox(eHHff, sareM co6upaer,ca ,soAoga6opaMH H no
BoAoBOAy AJrHHori 500 KM ,c pacxoAo.v 45 m3/c r,paHcnoprHpy-
ercf l  'norpe6ureJl lo. @u.rr lrpaIIHoHHble,cBofictBa^ aJrJIIo u^uno-
HbIX OT.UOXC.UUfi BOCCTAHABJII{BAIOTCfl I I IPOVTH,BAHHCM OCAAKA
(nneHrH) {__.j .  6opoHonaHr.reM; BoAa oqeHb AeueBafl.  Hapn4y,c oTHM 'g CIUA, KaK orMerle,Ho, HMerorcff cr.rcreMbl I4Bnb ;
uusunl rparrHoHHbrMH 6aCCef iHanan u HeMHOTO,CO CK:BBX{HH?-
MH:, pa6orarcr o,nbrrHbre. y,craHoBKH c H,c[oJrb3oBaHr4eM se-
KaJIbHbIX ,CTOr{HbIX 'BOA (C O6St.IFrOrt HX OTTH,CTKOfi U 4OnOJIHH-
te"ntubr? AooqHcrxofi ) .

Bo O,oaHrluu rB_ f. Kpyaccu oK,cnJryarr,rpyercfl ,cHcreMa
HBfIB c u,cxoAuori 'uo4ori" nJroxoro ,KarrecrBa Lrs p. ceHn;
npe,ABapr{TeJrbHafl oqHcTKa BOAbr,BbrrroJrHrercff o.reHi Syuaa_MeHTaJTbHO - uuxpoQHJrbrpoBaHHeM, KOafyJrHpoBaHHeM, npo-
nycKoM qepe3 aKTHBHpOsaHHHft yfoJr.b, ocBerJreHI{eM 14 ,OKO-
porl_ SH.rrnrpauHefi.  Ha Mex4yHapoAHoM KoHrpecce i lo BoAo-
cna6xeHnn B ToNno KarrecrBo nofiyrraenaoft soAor B r. Kpyac-
n l ,  I t v t r r t l i ? r  E ^ ^ ,Lr.r J.\JAurrrJr,uub n urz.rEr4' l 'cH /,alKe Borlpo,c o SaKpbITI4H grOtz
cucreMbr. llo, r{MerouriMcfl y Hac AaHHbrM, e-eponfHo,r? npnrrrr-
uori yxyArueHns r{aqecrBa BoAbr B cr{creMe ABng r. Kpyaccu
fi,BJrflercfl norraAaHne rpffsHbrx soA p. Ceuu B rperriuHoearltfi
BoAoHocuufi  ropa3or{r.  Cno4uue AaHHbre o pi6ore I4B[B
sa oy6elKoM ony6nuxoBaHbr Ease H nD.

B CCCP rnepBoe I4B[B Ann roAo."r6xe'ug ,6uno Bbr-
norrHeHo no cxeMe III rH;na iB r. A,psarvra,ce rB ,KoH/qe xIX ts.
120]. flocneAnr{e AecrrLrrrerrln. aBnB B cccp otu^ 6r.rpo
pa3BHBarbcr. Ha 6o,nlruuHcrBe o6texros I4BnB ocvruecrB-
JIf lercf l  rrepe3 uuQunnrpauHoHHbre 6accerluu, Ho lrueer,cs
HCCKOJIbKO CI4CTCM Q BOCNOJIHCHHCM I ICPC3 UHQIZNTTPAqUOU-
HbIe ,cr(BalKHHbr. PacxoA ,cr4creM I4B[IB- na orAe/rbHux o6r-
€,KTaX qSrrr,e cocraBJlfler AeCflT,KH TbICflq 'U3y'Cyr, Ho :HMelorcfl

4. NEPCNEKTI4BbI NPHMEI{EHVfl  CI4CTEM I ' IBNB B EECP

B CCCP 3HarIHreJIbHaR r lacTb sKcnJIyaTI{pyeMbIX'c} l 'cTeM

,flJrfl Bo[oCua6xenvlfl, noA3e:MHbIX lBoA rpuypoqeHa K AOJIHHaM
peK* V IIpH 3TOM 6onnuruHgTBo sOAosa6opoB flBilf l ,eT1fl '  6e'

peroBblMLI uu$unrrpaqHoHHbIMH. l lpu HeinpepbIBHO_ yrBeJIH'
.rHnaroqefics nbrpe6Hocrg HaceJleHHfl B BoAe ueo6xoAltl4o

paS3HBarb ,cyu lecrBy loque,soAosa6opb l .  OAHHna I ' I3  eQQex '

Tr.tBHbIx 14 Ae[IeBbIx c,noco6os yBeJIHqurb pa'cxoA 6eperonux

uH,funtrparlnoHHbrx soAosa6opoB flBJIflercfl Aono/lHI4TeJIbHoe
I4B[B (u ' r .  pnc.  1) .

flo Aagtror* pa6orst [20] o6,Uufi pa.cxoA cLIcreMbI I' lBnB
B 1970 r. ,cocrannn '5-7 'vs/c, uJrH oKoJIo 2,6olo o6urero Lrc-
noJrb3oB at1fl. noA3eMHbIX BoA. B cJlyqae noBblilleHufl pacxoAa
cncreM Ao 1'15 rur3/c ,K 2000 r. v npu y'Beflnr{eHu'H o6qero
or6opa noA3eMHbIX tBoA B 3 pa3a Mo_x(Ho n'peAnoflox(?ITb' qTo

nporteHT I4B[B ilo orHouIeHHIo :K o6Uefi-sKonJIyaraIIHH noA'

seM,Hbrx 'BoA noBbl 'curcf l  npuMepHo Ao l40lo. f lo ApyrHM AaH-
HbrM yKa3aHHbIe HaVrn 14|e uecxoJlbKo 3aHHX{eHbI.

I,' l irrepecgo orMerllrb, rlro B fA!44r xosqficrBeHHo-nurb-
eBoro BoAo,cHa6xeuus ga 'crler 

'ltgng 
lloAaercfl 

'15-180/o

o6ulero HcnoJIb3oBaHI{f floA3eMHbIX BoA, a K 2000 r. nJIaHI{-
pyercn yBeflLIrIHrb AoJIIo I4BnB ao 500/0.

! - ; i ana  I I .  I IPHPOAHbIE  YCJ IOBI4 f l

\  
NPHMEHEHI4f l  CHCTEM I , IBNB

l .  KJIHTMATHTI EOKI,I E yCJIOBtIf

HexOrOpUe xapaKTepHcrI4KLr,KII I4MaTa HeIIocpeAcTBeHHO'

a Apyr,He ,KocBeHHo BJIHffIoT Ha paSory ,coopyxeuHfi -ECKy-'gg1-

BCHHOIO IBOCNOJIHCHLIfl, NOA3CMHbIX 'BOA, A 'CJICAOBATCJIbHO' N

Ha nu6Op cxeMbl raKoro. BocnoJIHeHI ' I f l .  Oco6esuo Ba)KHO yI{H-

TbrBaTb HgMeHeHHe MeTeOpOJIOTHTIeCKI ' IX y 'CnOnUfi  KaK Ce3oH-

HbIX, TaK H I IO rOAaM.
PaOcUOrpUVt ,BJIHflHHe OTAeJIbHbIX MeTeopoJIOrllqecKHX

Qaxropon 14 KJIH'MaTa ,B rUeJIoM. O6uquo npfi MOUIHoCTI'I JIbAa

sHrtaofi'ne '6onee 0,5 na Mox<,Ho y'cTp a'VBaTb oTKpbITbIe otcrofi-

HHKH, unsgnrrp aIIHoHHbIe 6acceliuu uI Ap. B Cu6upu Aony-o,6textu e pacxoAoM Ao 120 u Aax(e Ao gSO rbr,c. nas/cyr r r d n 6 ^ c r  m r . , n r r r r r . r a  n L n e  n r r n n n  I  ' l \ / r
r \ O , g f  U / f  I  \ - r i , I u \ I r I r q  c r p A q  v r \ v u r v

_ BoAa,  noJryqaeMaf l , ! .pn I4B[B,  o6H.rHo AetueBaf l ,
6onnure 2 Kon. sa I *t ,  a B AoJrr.rHe p. Aparnu BoAa
Bcefo 0,7 xon. sa I na3. BoAa Hs Bcex clrcreM I4B[B e
nofiyqaeTcff BblcoKofo KarIe,cTBa.

Iny6u,ua uH$untrpaqHoHHbIX
HOM HX HANOJIHCHHH 'COCTABJI f lCT

t rf lo pa3HblM ,(&HrHbIM
Mbrx fioA3eMHblx BOA-

peAKo
CTOAT
CCCP

aclceliHoB [IpH
o6ntquo 2-3 M.

M AKCHM ATIb.

B cypoBo'M

KorfiqecTBa flcTlonb3ye-

l 2

Ao 315-\615 o/o efilIsro

t 3



srl c orHM HHeu.Jrbrpauun r{s orr(pbrrbrx 6a,ccefiuos B cypo-,
BbIX KJIHMATHqC,CKHX YC/ IOBI{ ' IX CCECPA CCCP NOKA HC NP".  j
MeHfierrcn. fIo-sHAHMoMy, ycrpa'Barb ;"0";;6;;;#1;;
6a,ccefisu B TaKHx ycnroBrrfrx Molr(Ho An" ,aaro""oio-1nar".-
ro) nnrattrfl HaAMep3Jrorubrx, Mex(MepsJrorHbrx H Aax(enoAMep3;rorHbrx rnoA3eMHbIx ,BoA. HuorAa UeJrecoo6pasno
coopyx{arb'crerrHaJrbHbre KoHCrpyr(uEr,r saKpbrrbrx r,ruQunrr-
paqrroHHbrx 6acceriHon, a B HeKoropblx aflyrraffx norJloillarc_
IIIHe' (nu0H"rlbrpa(HoHuue) cKsaxr.rnr,r. Bce ero rpe6yer co.
o'r'tsercrByrouax ficcJleAoBaufifi u,,B .rla,crHocTn, rllAporeoflo-
THIICCKOTO H TCXHHKO:3I(OHOMI{IIC.CKOTO O6OCHOBAHHfl ,C TCNJIO-
BbIMH pacrreTaMH.

KJII'IMare ceaepa cccP eHMofi orKpbirbie 6a,ccefiiii,r Moryr
rroJrHocrbro npoMepgarb. flpu eroM ,cneAyer yqecrb .6onruryrc
[poAoJI] I { i {TeJIbHocTb 3HMbl w, KqK npanuno,,HegKoHoMHrrHocTb
noAofpeBs 'BOAbr H ycrpof icrna saKpbrrbrx 6accer iHos. B cBf i_

'  - t  r r v r . r  r \ r r r Y r  r \ v r r r r Y l q  I  \ . r l v l  .  \ ) f l I Y I c l  n g  . l I y L L v L ( I  I  n -

pyer npo4oJIXHTeJIbHocrl ltttQHJIbrp_a[HoHHoro rIHKJra, HanpH-
Mep;ra'r{epuorraopcKoM no6epexre KasKasa.

.rlerou rnplr coJrnerrHofi 'paAnar{nn aogAaircr,cfl 6.uaronpuflT-
HbIe,Bo3MON(FTOCTH npH,coorBercrByrolr lHx ApyrHx ycJloBlrgx
PASB' I ITHf l  NJIAHKTOHA, AOHHbIX,PACTCHHft  H B.CCBOSMOX(HbIX
opraHusMoB B unQanrrpauuoHntrx 6ac,certuax, a TaK)Ke B'peKax H O3epax. Ann 6nanonpusrHbro pa3'BHTr{f l  ura,HKTOHa,
AOHHbrx pacrenuft v pa3/rr,rrrHbrx opraHHsMOB HeO6XOAl.rvra
TenJrafl BoAa. oAUaXO 14 B XOJTOAHbTX BoAax rracro Bcrpe-
sarorcfl H pasBr{BaroTcfi BOAOpoC"nu. .4ueu BoAopocJir4 BbrAe-
Jrf ror r(Hc/topoA 14 rlofJrolqar,oT yrJIeKI{CJIOTy, HOTIbIO npo-
HcxoAHr o,6par,uur? rpouecc. IIp, orvrap aHHr4 14 pasnoxeuur.r
BoAopoc.neft ,soAa npvo6peraer HonpuflrHuft rnpunrirc. Taxuu
o6pasou, BJrr4fl'Hlre .paBBHTHrr pacrenufi ,g nuQd.rrrrparlaoH;brx

Ceeoggtte r{er{eueHufi Ter,rflepari/pri BogAyxa rg,neKVT ga
co6ofi  AoBo/rbHo gHarrure/rbHbre foAoBbre xoae6auug reMne-
paTypbr BoAbr noBepxHocTHbrx r{cTorrHr{KoB HcKyccTBeHHoro
BocrroJrHetufl ,  rroAaeMHbrx BoA (per H o3ep) ao 25'C,u ,6olee.
Teruneparypa x(e HCK]'c,crBeHHo BocrroJrHseMbrx rroA3eMHbIx
BoA xo.ne6.netcg MeHee gHar{I{TeJIbHo - Ao 5"C H HecKoJIbKo
6onrue.  O.reHr peAKo (Aauuue B.  B.  3eunsHoro.u Ap.)  Ko-'ne1asrtn 

reMneparypbr raKux noA3eMHbrx rBoA Aocruraror
20"C [20]. B pafiouax MHoro/reruefi  MepoJrorbr noBepxHocrHble
BoAbr B sIaLaHHfi neplloA r{Meror reMrreparypy, 6nuexyro K
HyJrro, a HHorAa ,coBceM BaMepgaror. BogMoxHocrb cHHx<eHHff
reMneparypbr rnoBepxHocrsofi BoAbr cJreAyer yqfirbrBarb flpn
npoeKTr{poBaHHH npeABapurenrHorl BoAorroAroroBKH \r oqu-
uarcqefi  cuoco6Hocru uuQu.rrmparlHoHHbrx 6accefiuoB. -Kpo-
Me rofo, HsMeHeHHe reMnepaTypbr BoAbr ueo6xoAuMo bsoAI{Tb
B pacrrer nprr orpeAeJleHr.rn 'cKopo'crH uH$u.ulrparlulr B 6ac-
cefrHax Lr Qu.rrlrp a\Lrkr B BoAoHocHbrx [opoAax. Taxuu
o6pasou, TeMneparypuufi Saxrop flBJrflercff oAHlrM us Ba)r(-
HbrX rnpu HcKyocTBeHHoM ;BOCTTOJIHeHHn nOASeMIrbrX BOA.

Konla.recreo ocaAKoB H pacnpeAeJreHue ux rB Teqeulre ro-
.AA TaKX(e BJIlIflrOT Ha ,I{CKy,CCTBeHHOe BOCnOJTHeHHe nOASeM-
Hbrx BoA, K'ocBeHHo nyreM uHQu.urrpaqr{H. Eonee gaMerHo
3TO IBJIHflHUC 'CKASbIBACTCfl HA PCX(HMC NOBCPXHOCTHbIX BOA
(ucrouriux lrcKyc'crBeHHoro rrroiloilHenun). flpnrraoe x(e BJrr.Ifl-
Hr{e ocaAKoB Ha pacxoA, rznc}u.rrbrpaquoHHbrx 6accefiHog
r r r r A r r r - , r r a D r J 4 r r r l r a r r r - r r r r .  r r r \ r t  a r q  i t v q w  n r r  6 n n - 1  n n n  ; r , r n r / n n n
v f v l l D  ' r l v J l r q f r r l v v r p r r v .  r r y r r  v w q A r \ q n  A v  - v v v  r v v \ J  ' t f L L v L l  L w r A ,

BbrnaAaroilrrdx Henocpe,AcrBeHHo Ha noBepxHocrb rau$unlrpa-
rIHoHHoro ,6accefiua, [poueHT krx rro cpaBHeHuro c uH{unrr-
parluefi  (n 'cpeAHeM I m/cyr) cocranur 0,15-0,3 Ba roA.
BeauuHr-ry r4cnapeHufl c noBepxHocrr4 6accefiHa MolKHo npu-
HflTb panuori KoJrHqecrBy ocaAKOB, BbrnaAarourrax ga ro,rl..
V.IurHsaR pa3Hocrb ocaAKoB vr ucrapeHufl, Hx FJIr.rflHHeM
Ha pacxop, uuQ,uJrbrpallnoHHbrx 6accefiuoB Mo>xHo rrpeue6peur,
a KOCBeI{HOe HX BJMHLIe CJIeAyeI Y.tHllrBaTb B THApOJIOTH-
qecr{Hx H rHAporeoJlofllqecKHX pacqeTax.

Coruequufi ,cBer 6,naronpHrrrcrByer yMeHbrxeHHio I{oJIH-
rlecrBa ,6axtepnfi ,  n oco6euuocru KI4urerlHofi  nano,rxH Lr naro-
reHHbr,x. .Ilerou oH 'cfloco6crByer accHMHJI nr\HH yrJrepoAa Hg
Bo3Ayxa B,pacreHurx, 'HaceJIf l IoIrIHX ztt$lEnlrpaqnouuuft 6ac-
cefiu. IIoa BJrr{flHHeM Berpa rB 6accefiue 'npo}IcxoAnT BoJIHe-

14 i lpn ,cHJIbHoM .BeTpe ,BbICOTa BOJIH MOX{eT AOXOAHTb AO
0,5 M; rrpn raK?rx ycJroBuflx Aax(e noJlorue BeMJrflHbre orKo'cbl
HuQunlrpaqr.roHHblx 6accetiHqn paapyualorcf l ,  noeroMy cJIe-
Aler paccqurbrBarb Lr orr{ocbl. Hepe4xo orKocbl qe.necoo6-
paSHo Kpenlrrb.

' 6a ,n r . a r t r t r o  
v  r t  r n  n

r,rqV\,\ / l l f lCl, / .1, fL l I \Jdl

Hyx{Aaercfl ;B AanrHefirrr,Hx r,rccJreAoBaHHffX. B nersufi nepH-
oA c noBbrrrreHHeM TeMneparypbr co3AaroTcfl 60nee 6"naronpu-
f lTHbre ycJroBHfl AJrff  aKrr.rBH3arlr{H MHKpo- H MaKpOOpTaHHSMOB
B sOHe aspauHH nOA uHsHntrparrHoHr{brM 6accefiHorra, a TaK-
)r{e B HeKOTOpHX CAyqanx H B rpyHTOBbrX BOAaX.
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Kpor,ae yKa3aHHbrx MeTeopoJrorHqecKHX noKasarenefi .
npH npoeKrHpoBaHHr.r HcKy,ccrBeHHofo BocnoJrHeHHff rpe6y-
ror\cff AaHHbre no rny6HHe H BpeMeHH npoMeps a%r4fl.

2. FHAPOI'EOJIOnl{q EC,KH E yCJIOBH'I

fH4poreo/rorHqecKHe ycJroBlrfl U4, B4l flBJrffrorcff oAHHMu
r{3 caMbrx Bax{Hefiunx nph r{cKyccTBeHHOM BOCTTOJTHeHHH nOA-
3CMHbIX gOA, TAK KAK BOCIIOJIHCHI4C OCYUCCTBJIflCTCff B BOAO-
HocHoM IlJracre H npn groM yrIHTbIBaIoTcq cgoftcrea nJlacra,
BJrr4firorqHe Ha yryqueHlle KaqecrBa BoAbr. Haxoueu, n BoAo-
HOCHOM nJraCTe co3AaroTcfr eMKOCTHbIe 3a[acbl. [oASeMHbIX
BoA - HHorAa oqeHb 6orrrune, r{HofAa ue6olnurue. B ps,q,e
cryqaeB eMKOCTHbTe 3anacbr He HylKHbt coBceM, TaK KaK BOAO-
HOCHOMy nJIaCTy OTBOAHTCfl roJrbr{o poJrb Ba)KHoro sJreMeHTa
B CHCTeMe yJryLrlreHHfl KaqecrBa BoAbr. oAuaNo KorAa SHarrH-
TeJrbHo yxyAruaercfl r(aqecTBo, noBepxHocrHbrx BoA, KOTOpbTMH
HCI(yCCTBeHHO BOCnOJIHffIOT nOAseMHbIe BOAbI, H nx BbrKJlroqalor
pr3 cHcreMbr BocrroJrHeHprfl, TO AJrfl 6ecnepe6ofiHoro soAocHa6-
)KeHHfl I{CnOJIbSyIOT 3apaHee co3AaBaeMbre eMKocrHbre sanacbl
NOA3CMHbIX BOA HNH PA,CCqI4TbIBAIOT B 9TO BPCMff HA YBCfiUqC.uue_ 6ep eroeori unQ u.rrtrp aUHr{.

HaH6onee 6.uaro,npI{f lTHbrMpI r.JTn r{cKyccrBeHHoro BocnoJI-
HCHHfl f lBJIfIOTCfl NOA3CMHbIC BOAbI B AOJII,IHAX PEK B AJIJIIO-
BHaJrbHbrx orJlo)KeHr4flx, a HHorAa Lr B KOpeHHbIX [OpOAaX

r (rpluuaHoearHr? MeJr rraenoeori ,crrcreMbr ,B aonruue cenep.cxo-
rd flouqa, rIoA ue6onnrunu cJIoeM aJrJrroBHaJlbHbrx necron),
BO ,Q.rrrcnuofJrflr{HaJlbHblx orJlox(eHlrflx Lr ,KoHy,cax BbIHOCa. B
HeKOTOpbrx,cryqaf lx r{eJrecoo6pasno HcKyccrBeHHOe BOCnOJT-
HeHr{e apre3r,raHcKux rrro,A3eMHbrx BoA (Kpuna H Ap.) .
_ fnAporeoJror[qecKue y,clroBr{ff Moryr 

- 
6urn npocruvru.

f l n , r : " " A ^ ^ t r  r r n  a Y r n  mi iP ie iv rsPUlyr  lv iu} i ic i ,uJ iy}K14 ' i 'b  iJOAOHOCHbIH,T-OphSOHT B aJIJ I IO-
IBH?JIbHbIX OTJIOX<CHI{flX IMOII.IHOCTbIO OKO.IIO I5-40 M, NPC,U,.
craBJIeHHbIX necqaHo-rpanuliHbrMH orJIo)I(eHktf l ,Mu c MaJIO
HSMeHffIOTTIHMI{Cfl $H,nrrpzir{HoHHbIMH CBOr?CTBaMH, nporf lHy-
tbr.y RAoJrb peKr.r rroA nepeofi ua4noliueuuor? ruHpoKofi 'reppa-
cofi. f"Apo.eoJIorHqecKHe y'cJIoBHfi ocJro)KHrrorcr HaJruqHeM
TJTHHHCTbTX_ npocJroeB H qHaqHreJrbHo MeHflrorqr{Mcf xoeQsu-
ITHeHTOM QU.nnrpar\HLr. !,ono,unHTe/rbHbrM ocJrox(HeHHeM MO-
x(er 6urt  rnepereKaHHe ,cHH3y Lrs HanopHbrx ,coJreHbrx BO,4

no r;ry6UUe, HaUpUMep, .IJIf l aJIJIIoBHaJIbHbIX OTJIO]KeH'l{f i AO'

JrHH peK B ,cBf3H 
-c 

y,c.no'ugflM'l l ux o6pa3oBaHHn xoeSSllqHeu-

TbI,6runmpaqr{H B,BepTHKaJIbHOM HanpaBJIeHI ' , IH SHa:TIHTeJIbHO

H H x { e ' I I e M B r o p I { 3 o H T a J I b H o M H a n p a B J I e H H H ; c p e A H o T J I o x ( e .
wuf t  c  *opotu" t ro  Qnn l rpaq l {ogHblMg 'cso l i c tea l4 l ' l 'HepeAKO
B , C T P E g ? I O T C f l T O H K H C V O I I C H b T O H K H C I J I I { H I ' I C T b I E N P O C J I O H '
Koropbre He rec€fAa O6Uapyxl{Barcrcf  npu pa3BeAoqHblx pa-

6orax, Ho o.rleHb yxyAualoil l l l le noBepxHocrHylo l lttQunlT'pa'

u;; ;p"- Hgng ,h, ,B rracrHocrll, i lpu l luQunlrparll 'oHHblx

6ac,cef iHax.
Sr.rnttpaur{oHHbre y,cJIOBHfl IIO AJIHHe AoJIHH peK o6lt 'IHo

gaMe1Ho l{3MeHflIorcfl rB rBepxH€ft rlacrlt 9THX AOJII{H n xoaQ-

S;ri.";n--Qunrrpa,11HI{ 
aJIJIIoBHfl s}IarIHreJIbHo 6onlure' qeM

BHH3 nO TerIeHHrc, a MOUIHocTH aJIJItoBlrf ' , uao6opor' B BepxHeM

TeTIeHULI :pQK rMeHbIUe, B rB HH)KueU 6O.itbUIe' OCO6eUHO 3aMeT'

H o s T o A J I f l r o p H b I X p e I I e K i l p L I y M e H b u I e H [ H I I p o A o J l b H b I x y K -
JIoHoB BHHB no re'Ieiulo. B HeKoTopblx AoJII 'I 'HaX B cBfl3'I ' I rQ

OCO,6eUnOCTflMlI,feOJIOfUqeCKOrO CTpOeHHfl 'HHlKe IIO TeTIeHHIO

peKH oT yanofr qacTn AoJII4HbI npn nepexoAe B IxI{poKyIo

q A C T b H N P ' H 9 T O M I Q M C H b U I H M I I P O A O J I b H b I M Y K J I O H O M I I O -

BepxHocruun 'crox oco6euuo 3aMeT'HO yMeHbIIIaeTcfi  B Me-

)KeHb' t[Ipo,caq}I'B&f.Cb B Ha:KonJIeHI,Ifl aJIJIIoBHfi H y'BefiHIInBafl

noAgeunufi 'croK, rHarIpPIMep B AoJIHHe p' Coqu HH)Ke IIn a-

cryH'cKHX BO'pOr.' 
flpu O6OCHOS a1z4'yr nlt6opa 'CXeMbI H'CKYOCTBeHHOTO BOC'

n o J I H e H I { g n o A - 3 e M H b I x B o A H n p H p a ' c q e T a x A n f l K a } K A o r o
yqacrKa cJleAyer AaBarb KoHKperHyIo oueHKy -*{!^o::oflorH-
qecKgx ycno"iuft saJIeraHHfi Lr pa'cnpocrpaHeHHf IIoAseMHbIx

BoA, rpaHHII,HbIx y,c.nonHfi'. yII'HTbI.BaeMbIX iIIapaMeTpoB tBoAo-

HOCHbIX'nnu.to" I  11qeQ'Quuueura Qranlrpal lHtr '  axrusHofi

N O P ? I C T O C T H , ' g O A O N P O B O A I ' I M O C T I ' I ' Y P O B H C I I P O B O A H O C T H I d [ I ' ! I
Irbe3oIIpoBoAHOCTH, a TaKN{e oIIeHHBaTb noKa3aTeJIH KaqecTBa

IroA3eMHbIX BOA, USMeHTIHBOCTb y'cnoeufi '  tr2'PaMeTpoB I{ Karle-

cTBa BOAbr 11pH 9Kcrnflya12iql{H. Kponae TO1O' LJIfl OIIeHKI'I

fpyHTOBbrX BOA Heo6xoAlrrMo I{MeTb CBeAeHI'If l O 'CTpOeHHH u

napaMe,rpax soHbr a?parryrhr, i lpra sTOM ,CJIeAyeT yqHTbIBaTb

He TOJIbKO ga6npAaeMble rI4ApOreOflOrHIIeCKHe y'CJIOB'Hfl, H'O

alarfl4skrpoBaTb 14 npe4y,cuaTpHlBarb Hx ?I3MeHeHI{e nPy 3I{C:

IIJI,yaTa,U,IH, rITOl ,K ,COII(aJIeHI'IIO' He 'BCefAa AeJIaeTgfl' Hanp'n1

Aannuefi[reM BeAeT K CH'I'I]KeHI4IO pa'cxoAa BOAO3aoopo'8.
-' 'Hu,npuMep, 

MaJIOMoIIIHbIft BoAoHocuuft 'cfloli necKoB C

ue6onrurul, t  I IJIOITIaAHbIM p?otlpocrpaHeHI{eM npn..6onbluofi

norpeo"ocTll U 
"Ola 

He,6naro,npHflTe'H, A npil uanoft noTpe6-

Hocrn Mo)Ker 6rtrl 6na,rolnpprsies. floAo6nble xe coo6pax<e-

npH TIIoHH)K0HII I {  ypoBHfl  ;Bo.[bt  B sKcnJryarHpyeMoM fopHBOH-
*a'p, i lotITH He yrlurblBalor yBefll4qeHl'Ie. co BpeMeHeM 3aw'

7railgAr.,rTj it\ i i-e.i i neK^ riTO ii iDlI ,SgpefOgOfi I4HSHJIbTp?rIlHI{ ts

. A.Jrfr BOAOHOCHbTX HanopHbrx,
ropH3oHToB HepeAKo ueo6xo4r,luo yrruTbrBaTb cBffsb. c HHIKe-
H lBblrrreJre)KarrIHMH BoAOHOCHbTMH ropH3OHTaMH.

IIpu aHaJrHBe rnAporeoJrorurrecKux y,cnonufi bneA,yer y.tn-
TbIBATb ;PIX HSMCHIIHBOCTb I IO NJIOqAAH PACNPOCTPAHCHHff  H
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HHfl, .CJICAYCT NPI{HI,IMATb iBO IBHIIIMAHHC NP,H .HCO6XOAI{MOCTH
peryJlHpoBarb noABeMHbIe'BoAbIr oII€HI'l 'Bag AocTaTeqnocrb I{x
SMKOCTH c yrreroM rnorpe6uocrn H HepaBHoMepiHocrr{ HCTKVCCT-
BeHHoro Boclo/rH eHHfl noAgeMHbrx ,BoA. fpyuronue ,BoAbr
MOTYT 6UrI OTACJICHbI OT 

, 
I IOBEPXHOCTH SEMJIH CJIOCM NPAK.

THqeoKr4 HenpoHnuaeMbrx (r.nuuu u Ap.) u ,cila1orpouurlae-
Mbrx ('cyr.rrvuKu, ,cytte,cu H oqeHb menxze'',necxu) nopog flog-
roMy Ann nuQHJrbrpar{LrLr ,crnonepxuocrr.r serafit (nnorua luofi
viltbunbrparrzr.r) HenpoHuqaeMbre u cna6onpo""tlue*or. cJrou'cJr eAyer cH ff Tb. llp u ucilorbS oB aHHLt U'UsUntlp aqr{oHH trx 6 a,c-
cer?uog r"uy'6nua noAoruBbl Herlponn,qae'vrttx u,cna6on,poHl{Ila-
eMblx fiopoA or [oBepxHocTu seMJrH no gKoHoMH,recKuiur co-
g6p ax{eH,HrM, r{aK np aeano, AoJrxjHa 6uru He 6o.ulure .S M.
Ann'6accefiHoB cpeAHroro cKopocrr unQunbrpaqur.r Heo6ioau-
MO npuHHMarb He MeHee 0,5-l  ulcyr H coorBercrBeHHo on-
peAeJrflrb xoeQ,QnqHeHr Qnatrp atr\Hr4 soHbr aeparlH,u (or
BOAOHOCHOTO rcJrof Ao noAolrlBbr unQuntrpa,rlHoHHofo 6a,c-
ceftua). I{e,rrecoo'6pasHo, qro6u xoe$6uqneHr 6un )B 2-s
pa3 '6o.rrute ,cKopocru ,cgo6oAHori uir6H,rrrr,paqlrn, T. e. ,He
MeHee 2-5 ,u/cyr. llpra sroM yrruTbrBaercs BoBMo)KHocrb He-
XOTOPOII KOJIbM ATAII,HLI IPYHTOB SOHbI AgPA,IIHII C YMCHbII]CHH-
eu {oeQQuqaeur a Qutarp ar{Hr{.

oAnaNo npH yKasaHHbrx Bbrrrre y,cJroBr{ffx HailH.qlue He-
6onluroro irro MorrlHocrr4 BoAoiuenpoHn,rlaeMoro vilv c"rra6o-
lpoHtrrlaeMoro cJrofl y rroBepxHocrr,r SeMJlH B parloHe yrracrKa
I'IrcKy'ocrBeHHoro rBocnoJIHeHI{fl 'noAgeMHblx Bo.4 I{Meer u IIo-
Jrox{HreJrbHyro cropoHy, npeAoxpaHrfl- BoAoHocHuli ropusoHr
or [oBepxHocrH 3afpfl3HeHHff. l lpu unouraAsoft uHQHnrrpa.
r\uk| 143 npyAoB HILH nyreM SaTonJIeHHF,,, HanpHMep, nofiutt,
T. e. 3HaqHTeJrbr{brx rr/roilIaAer?, roe,cpsHqueHr cpu"utrpa,quu ,B
3OHe aepa'r\r4w (u y AHa npyaa) Mo>KHO upunnft nHx<e Mr{-
HHMaJrbHOfO, HO rg KaX<AOM KOHKpeTHOM Cfiyqae 9To cJIeAyeT
perrrarb pacqeroM. oA;uaro xoesQ,uuHeHr Qu.tlrrpaunu 3oHbr
agpaIIHH kIlrll I.Ha inpyAoB, cTapHrI AJrfr TOJrbKo sTo yKa3aH-
IbJx y,cnonuft AoJrlKeH 6uru, KaK npaBl{Jro, He Menee 0,1-
0,5 vi/cyr, a .B HeKoropbrx cf lyqarx H 6o.nnrue. 4p" oroM
HeJrb3fl lrcx,nioqa'rl npocrbre AerrreBble rexHHqecKr4e 14 arpo- .
TexHr.rqecKHe MeroAbr yryqrueHHfl QvnrrpauHosHux,cBoricrB
cauofi sepxHefi (10-20 crra) uacrr.r ,c.rrofi

ra6opu vcrpa'HBalor 14 IIPu *9T"o:11 - "fg"^T::.:, 
cJlon

5 M, ,HO npu nonbrrueHHoM XOe'QQu,qHeHTe QI',IJIbTP at\17n.

nn^ nfeaoxpaHeHr{f l  oT eanps3HeHHfl BOAOHOCHbIX cJIOeB

n yflyr{uenus xatlecrsa BoAbI B HHx ueJlecoo6pasuo }IMerb

pbrxJrbre ornor*1""" e ,6o.nee sgcoxofi yAenluoft nJIouIaAbIo

IIOBepxHocTLr rIB'CTH:I{ t4 MaJIbIMH npocBeT AMLI, T. e. c 6onee

BbrcoKHMn cop6UHoHHbIMI{ ,cBoficrB atMH. Srouy nyl*- t Bcero

y , A o B a e T B o p f l I o T p b I x J I b I e n o p o A b l M e J I K o S e p H H c T b I e n e c K H
ii^apuurfiHb-raneqHuKoBble orJIo>KeHHf 'c I\'IeJIKI'IM 3aIIoJIH'HTe-

rreM. TaxHe nopoAbl I{MeIor uanufi xoeQ0utli:|-|^f"nu]ry:
";;-; 

(ao S u/cyr) n x{eJlarerlbHbl rI'LIlub ts 'BepxHell qacr'

BoAoHocHoro 'cJlofl, a 1,ilfr, ocHoBHofi- ero qacrg xoeSQn'q?leHT

SH.ulrp aw4vr tt;;.;frutt", KaK 6uno orMerleHo' 6onee

iO-zO nr/cyr.
nt"- ;;iOop. yqacrKos Aflff HcKyccrBeHHoro tsocnonHeH'fi

n o A 3 e M H b I X , B o A M o I I l H o c T b 3 o H b I a s p a u u ' u , B y c J I o B } I f i X 3 K c .
nJryaTauHH cJleAyer rnoA'6l{parb no rBo3Mo)KHocll He MeHee

5:t 
-*] 

urooor noryrrg6_on arorrpufrHble ycJIoBI{fl AJIfi yfiy'l-

IrreHr.rff Kar{ecTBa goAH, B AOJIHHaX peK- peroUeHAyeTcfl BbI-

A";;;; *.."o^ ;;; 
-fr,p"no$ou"o"HoiL 

6accefiHos Ha nepnofi

HaAnoftueuuofi reppa,ce, a AJIfl nuHefiuoro noAo3a6opa I'I3

CKBaIKHH Ha IIepBofi Ha4nofivreuuofi TeppBrC€ HJII'I ua grt'coXOfi

nofiue BAOJTb ee c noAcbIIIKOfi, uro6bl_ He 3aJIHBaJIO BO BpeMfl

6o.nrurux naBoLKOB; npH STOM ueo6xoAlluo 'co6.nrcAarr ll

i l ; ; .  npuOorrH'n; B rracrHocru paocroniHue or 
P9*l ' -peurafl

3anaqy ,pa3MeIIIeHHf soAo3a6opon noA3eMHbIx soA o yqeToM

Bcex rpe6ona:nnfi.
Koneqno,  MOryT 6UTb,H,ApyrHe onTI4MaJIbHbIe BapHaHTbI '

ilpr'ru6ope Mecra trJrfl OTAeJIbHbIX rcooDvxeHufi vr I4x KOM-

nJIeKCa, BKJrrorraro[Iero npeABapHTe/IbHyro oqracrxy,'6accefinrt

H s oAo s a 6 o p bJ rn o AB er\r H bI I - : :4 :- 
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cTaHuHHr  lHeooxoAHMO I IPUBUAI ' I I b  c r 'E ra r rnD r r \ ' ,  I vv rv ' v

reOJIOruqecKI{X yCnOnUfi, Ho ll sosN'Iox'Hoft n;sttla/{ 'H 'pagMe-

IqeHHff .coopyxeu.ufi, pe.uleQa' caHI4TapHbIx ycnonufi |4 IIP:

Ecnu nfi ,nOenoJIHeHHu ,noAseMHblx BoA craB'Tcff saAaqa

co3,AaTb eMKOCTHbIe 3anacbl, Bax{Hoe SHaIIeHHe npuo6peTaeT

HarHrIHe AocTaroqno 6onsurHx tvtoulHocrefi 'Bo,[oHocgolo ro-

p I , I 3 o H T a . u e f o p a , c n p o c T p a H e H ' I { e , q T o r l l p o B € p f e T c f l p a . c I I e T o M
c yrreroM IIepI{oAIlrIecKHx cpa'6orox i l BocIIorIHeHHfi eMKocT-

Hbrx 3anaco,B. npt BocnoJrHenuu eMKOCTHbTX 3anacoB npyHTO-

:,; ::;--K; 
"t ir6orxra 

Dacnoflo)KeHl{e uH$'unrtpaIIHoHHbIx
D I 1 \  E r v A  v v v  ^  -  1 ^ ^ - : -

6a,ccgf i lHog,Ha,6O,nguovt  paccTof lH l4k l  u l  nL/Av. tcrw 'y ' r

;;; i l-a;;ro,npustlto. .[I,e6urn'Bor,o3a6opor rnprMo nponop-
\ f  \r , .n,^rrqr/T , vr<.norirt  o60arHo

u I , I o H a J I b H b I r r a a p a g n H I I e c K u M y K J I o H a M ' a y K J I o H b I o 0 p a T H o
nponopiuuosanruu paccToflH'I' lflM' y-a Koropble'pa'onpocTpaHfi-

ercfi noHprlKeHge yponHn IBoAbI. I4cnonrsoBaHI{e eMKocrIIbIx

Vqurnrsas rHApoAuHaMHrrecKne' r4 TexHHrIecKHeycJroBHrr
n # , n ' n n  o  E n  n n c  e , 6 n n n n  (  o n  ^ r z n  ^ \ r / r r r r  o  i  r "v r ^ v r u c f  ! v A v J q ' v v v v u  I  w L ,  r r e . ( \ . c r c t - f n r l [ l o , L Y L r l

npH THCKyCCTBeIIHOM ux tsOcnOJIHeHLrI4, X<eJIaTeJIbHO HMeTb
xoeQSr.lr{r4eHr - pn.ry]p alryrr4 rBoAoHocHbrx nopoA, KaK npa'nH-
Jro, He MeHee l0-20 mf cyr u MorqHocrb r{e MeHbrue l0--20 nr,
T. e. 'BoAOrrpoBoAHMocrb He MeHee 100-400 vr2/cyr. Fauno-
HaJIb'Hbre v er(oHoMr'rqect(ll BbrroAHble ropH3oHTaJIbHbIe BOAO-
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SanacoB noA3eMHbrx BO.4 peur aercfl Arfl KoHKperHbrx cjji/,-iaeB
Ha ocHoBe HMerollruxcfl rHAporeoJrorHtrecKr.rx'y,cnonufi rryreM
TCXHHKO-3KOHOMHI{C CKHX P A CI ICTO'B.

Mcrpaunarr  HcKy,ccrgeHHoe BorcrroJrHeHI{e ganacoB rpyH-
TOBbIx ,BoA, npHypoqeHHbIX K TpeuIHHO,BaTbrM nopo,AaM, ,i lpw
BbIXO,4e HX Ha rroBepxHocrb 3eM/rH r ,Jrn xo3sf i ,c lB^eHno_nHTbe-
BOrO ,BOAOCHzr6x<etnHs o6nrqHo ,HeqeJrecoo6pa3Ho, TaK Ka,K
BMeCTO UU,QUnrrpa'ril4r Lr Qa.rrnrp a,g,vH ,6ya^er [pol4cxoAHTb
uuQ,rrrcaq'a r6es yryqrueH'ff KaqecrBa roart. r4vorr,a H rp'
TaKHX ycJIoBHflX MO)KHO'I4CnO.rIb3O'Barb I{cKy,ccTBeHHOe,gdC_
,NO/IHCHHC iIIO!3EMHbIX BOA, qrO6U .CO3,AATb I4X CM:KOCTHbIE
3anacbr' :Ho Ao uu{r,rrrcarrIHH BOAa ,AO/I>I{Ha oqHurarbcfl. oaHa-
Ko !  TpeIr IHHoBarblx nopoAax, f lepeKpblTblx 'cBepxy c/roeM
necr(oB MouIHOCTbro He MeHee_5-10 na,^ HarrpHMep B Tperr I I4HO-
BATbIX MCJIAX ;B ,4OJIHHC P. CCNCPCXOTO AOUUA, MO}KHO H
I leJlecoo6pasuo npHMeHflTb Hcxy,ccrBerrHoe,BocnoJrHeHHe rro,4-
SeMHbrx 8o.4.

tr{cxyccrBeHHoe BocnoJrHeHr{e 6onee rny6oxux,BoA, .rro6rr
noryrlHTb eMKocrHble 3anacbl, ocyulecrBJlflIor nyreM y,cr-
POfiCTNA IO|/IOUArcIIIHX CKBAX(HH, iHO ,[IPH 3TOM HCXOAHYIO
loay ,xopotxo  or {Hu la}or  t4 , 'B  r lac rHocr r . r ,  o r  MyrH (ao  l -
3 vrr /n) .  B oroM af lyrrae Mo)KHo L{c,noJrbgoBarb BoAoHocHbre
nJlacrbl '  rnpHypoqeHHble KaK K pbIX/IbIM, TaK H K TpeuIHHoBa-
TbrM nopoAaM.

Enn pacqera nofJrorqarcrqux cKBaxuH AoJrN(HbI 6nrr HB-
BCCTHbI HC TO,IIbKO NAPAMCTPbI IIJIACTA LI TPAHI4IIHbIC }/C,IIOBUfl,
HO H AaHHbIe onbIToB IIO norJIolqeHI4IO, npHeMHCTOCTIt ,CKBa.
)K'HH H ee LI3MeHrIHBocrH iBo BpeMeHH B .KoHKperHbIx ycJloBHflx.
nnn orreHKH eMKocrHbrx sa,nicos rpe6yrorcq aocraioq"o Ha-
AelKHbre ocHoBHbre AaHHbre o ,[apaMerpax rBoAoHocHoro
nJra.cTa H fpaHHqHbrx yc/roBHflx.

IrIcxyccrBeHHoe BocnoJrHeHHe e y,crpoficTBo,M norJIolrlarc-
I I IHX CXBaX(I , IH. .CTOHT,AOpOX{e,  r {eM TCIIOCO6 C,nOBepXHOCrUOt?
auSrz.nnrpaquer)r. floeronay AJrr r.rcKyccrBeHHoro tsocrroJrHeHHfl
fpyHToBbrx :BoA raxol i  ,cnoco6, npHMeHfeTCff pe,4xo.

I,Icroqgnxovr rrcKy,ccrBeHHoro ,Boc[oJIiHenus [oA3eMHbrx
BOA Moryr ,6trrr noAseMHbre )Ke BoAbI Apyroro BoAoHocHofo
ropr.i3oHra (CCCP, Apxa,ra"rruu,ct<wfr apreslaancxafi 6acceriu)
r{JrH TOrO X{e BoAoHocHoro ropl43oHTa, Ho ,c Apyroro HecKoJrb-
KO YAA,IICHHO|O YqACTKA (CCCP, AOJIHHA 

'P.. bAXAHIII{,  TIOA-
l / f  pna  I I I . )T I J I - IA  Dn  nL I  rE r  o  r '  T r r r l  D r tn  t r  r t y r  rr r r v t , v v r v  r  r r u r v  u v A u r  D  c l r / I r ' r l \ , r . c r L t c r . / l . c r i n . c [

NOJIb3OBAHHI4 NOA3CMHbIX BOA rB KAI{C'CTBE .HCTOIIHHKa I{cKvccT.
BCHHOTO BOCIOJIHEH}If l ,  OIICBHIHO, AOJIX<HbI 6Urr H.CCJICAOEAHH
rHAPOreOilOrI4qeCKHe y,cJIo,BHfl TaKOTO H.CToqH,I{Ka.

B ycnonnflx rMHoroJrerHeft rraepenorbr H ,soo6ue ,B ycJroBnflx
xoJIoAHOfO KJTHMaTa inpH oqeHKe HcKy,ccTBeH:HOro BocrroJlHe-
20

H14fl, nO,[,seMHblX 'BOA CyuIecTBeHHOe SHaqeHHe HMeIOT TenJIO'

Bbre pacl{eTbl , Ailf l  KoTopblx ueo6xoAl{Mo noflyrlHTb AonoJIHH-

TeJIbHbIe cOOTBeTCTByIOUIIe TenJIoQuSuuecKI'Ie napal\4eTpbI KaK

BoAoHocFIbIX, raK v oI{pyx(aIouIHX r lopoA (roeQQtlqHeHTbI

TenJIOIIpOBOAHOCTI4 Ll Teil, ' IOeMKOCTH'C KJILIMaTUIIeCKI4M'H nO-

nuau""nrvrr . r )  .  f lo gKoHoMHqecKHM IIoKa3aTeJIf lM UeneCOo6-

pa3Ho 14 BbIroAI{o B pf l {e cJIyqaeB I4CKyCCTBeHHOe BOCIIOJIHe-

HHe AalKe B ycJIoBHflx MHoroJlerueft  Mep3JIorbI '

Hcror{Hl4t(a ,BocrroJlHerr4fl, c so,aofi Ha yqacrKe BocrIoJIHeH14fl.

f lp"  I4cKyccrBeHHoM BocnoJIHeHI ' IH BoAaMH' 6oraruuU

KHCJI OpOAOM,,C,rI eAyeT rulare,n lHo B3BeCHTb IIOCJI eACTB'Llfl '  OKHC-

JIeHI4f  BaKHCHbIX ,COeAUgeuHti  'B eCTeCTBeHHbIX nOA3eMHbIX

BOAaX Lt BO3MOX(HOCTb O6paSOnaHHfl  OCaAKa' r ITO ,BJIeqeT 3a

,co6or? KoJIbMaTaUHIo. KpOnae Toro, geo6xoAlt'tyto yqegTb BJILIfl, '

,HHe nopoA B BoAoHocHoM fopl{SoHTe v HaA BOAOHOCHbIM

ropLI3oHToM,  B Oco6eHHocTH I Ipn  H3MeHeHHH ycJ IoBHf i  npT

gKCnJIyaTauHH, 14 'BJMfl.HHe_ 3TI', lX nopoA Ha cocTaB noAselaFIoft

BoAbr npH BocIIoJIHeHi, IH. I ' lsNaeueHHf cocTaBa noA3eMHbIX 'BOA

npu sKcnJIyaTa'LU4r4, HanpHMep yBeJI'Hr{eHHe COAepx{aHl4fr X(e-

.ire3a B BOAe, BbInaAeHI4e OC.aAKOB 143 BOAbI kl KOJIbMaTaqHfi
h ^ i l n i l n n y r n F ^  F n n , r r D r \ L r T 4  C ' . l ' q T r x { A  ? r R \ / , r T r ) n v l R 2 H l , l e

I l u p u A  i . t t \ , r A ( J I 1 U U r I \ J r  f - ,  t  ( J y n e \ J r r r q t  q  - ^ v  r " - .

Sz"rrrrpa,cKBB)KI4H, onucaHbI aBTopo'M.

He6.rraroIIpHflTHbIMH ygJIoBHflMI{ AJIfl HcKyCcTBeHHOro Boc-

rroJlHeHHfl rpyHToBbIX BOA f lB,r l f l IOTCfl:  HaJIHqHe HaA HHMI', I

rJrnHucrbrx u- eoo6ue c,na6o,nPoHuuaeMblx ropo,( c NoeQSn-
r r r rAUT. ' *  rhu  nLTr !  a r ruu  \ re r ree  9 .  ' n , r /ev r  v  nDH MOI I IHOCTH I IX
L \ L f . \ / I r  4  \ J I Y r  Y / r r v ^ u  

r  y  q l A ^ r r r  " ' t  -  
J  

-  ' -  - - r  - -

6onee 5 M; 6nw.st<vt i t  K noBepxHocrn seM/lu ypoBeHb rpyHro-

Bbrx BoA -  .MeHee 2-3 , r ra;  6ontruaq r .ny6uua 3a/refaHl l f l  BO-

AoHocHoro ropu3oHra (6o, i lee 20-30 rrn),  qro EbI3bIBaeT

AorroJrHure.rynnufi pacxoA sHeprHH Ha IIoAbeM BoAbI; BOAOHOC-

Hbre rop'HSoHTbI C eCTecTBeHHbIMH COJIeHbIMH r4JM Apyroro

ue6naronpufTHoro ,cocTaBa [oASeMHbIMH BoAaMH,  I {a [pHMe_p

Bafpf l3HeHHbIMtI  xHMHr{ecKH'MH Y4o6peHHfr,Mvr,  ceJlbcKoxogsf i -

CTBeHHbIMI4 f lAoXHMHKaTaMH, I - IAB, a TaKX(e [ 'poMbIr I IJIeHHbI-

MH V $exantuo-xossf icTBeHHbrMr{ cToqHbIMH BOAaMH.

AHaKO H npuT H
f lTHbrx ycJIoBHf lX HHOTAa BO3MO>KHO HCKyCCTBeHHOe BOCIIOI-

HeH'He I IOABSMHbIX BoA,  HanpuMep'  A; t -e I  BbITecHeHHf l '  Ue6na-

fonpHf lTHbIX i lO COCTaBY nO,A3eMHbIX COJIeHbIX BOA npI I

HCKyCCTB€HHOM HX 'BOCIOJ IHeHI I I { .
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Ha )/qacrKax Aer?crB]/rouinx soAocadopo.B vi;i,i gKciijiy*arri-
pyeMbrx ,coop.yxeHr{flx Ailfl, H,CKy,CCTBeHHOfO BoCnoJrHeHHfl
aHaIIHSHpyIOTCfl rHIpOreoJrorHrrecKHe MaTepr.{aJrbr 14 BeAyTcs
ua6ntohetr4fl, ga pex{HMoM [oABeMHbIx rBoA, qro , oco6euno
Ba)KHo B ycJroBnffx oKc[Jry?ra\Lrr4. Cnelyer yqecrb, qro npu
r.rcKyccrBeHHoM BOCnOJTHeHHI,I B ;BOAOSa6OpU MOX(er noCTynarb
He ro/IbKo HcKyccTBeHHo ,Bo'ciloflHf,eMlafl, [oA3eMHafl ,BoAa, Ho
H ecrecrBeHEafl. npH HS,MeHeHHOM ,peN(lIMe noA BJrLrflHLreM
SKCIIIJIYATAIIHH. \

3.  rHApOJrOFHrtEcK,uE ycJIoBt f l  V PEJIbEO

B KarlecrBe H,croq;HuKa l{cKy'ccrBeHnoro,BocnoJIHeHHfl Ha-
u6onee qacro rrcnoJrbsyror noBepxHocrnbre BoAbr peKr{,
tsoAoxpaHHJrr{'ula Ha peKax, o3epa. B oAHLTX MeCTaX LrMeercfl
pa3Bl4Tafl ceTb peK co 3Haq?ITeJIbHbIMII pacxoAaMH, B Apyrfix -

,, perrHaf ceTb pa3Br4Ta Cna6o, u rrpn gToM Jrlrrrrb orAeJrbHbre
peKH xapaKrepr{syrorcfl, sraqureJrbHbrM,pacxoAoM. n..ns orleH-
KH pacxoAa peKH, ypoBHff BOAbr U ee KaqecrBa ,ueo,6xoAul,ro
SHarb MHofoJIerHHfi pex(HM rIIoBepxHocTHbIx 'BoA 14 B TerIeHI4e
foAa'

H4 6o"rruueft qacru reppnroprin cccP HaHBbrcure pac-
xoAbr pel( npHXoAflTCfi Ha ,ne'CeuH,Iafi na'BoAoK, a B cpeaHeu
AsuH rrrBBoAKH, HanpaMep Ha peKax Arr,ryaapbe vr cnp4apre,

- 6u,sarcr JreroM,npu raflHHH JreAHr{'KoB n ropax. Me>i<eHnufi
Da,cxoA B oAHr.rX peKax Mox<er yAoBJrer:Bopsrb norpe6uocrb
B BOAe' e APyTHX OH CTaHOBHTCfl ,BeCbMa He3HarIf iTeJIbrHbIM, rH
Ha HeKOTOpbTX ;rrOBepxHocrFrHr? crox s Me)KeHb Aa)Ke npeKpa.
Irlaer,cfl. Ecrn peKLI, B KOTOpbIX natBOAOK npoxoAHT ,B He-
oKoJIbKO .quefi HJ|H AecffTKOB 4Heli, a 3aTeM [O,BepXHOCrUUft
gToK npeKpaqaercfi Ha HecKoJrbKo Jrer (ao 10 "rrer H 6o.rree).
Ilonoxeuize ypoeuefi BoAbr recHo icBflsaHo c pa,cxoAoM. D,is
orIeHKH BO3MOX(HOCTH Or6Opa BOAbr r{3 o3ep H ,BOAOXpaHH/rI4rrI
ueo6xoAuMo 3Harb Hx BMecrHMocrb, rny6ugu z ypoeHa BoAbr,

'a raKll(e Hx LI3,MeHeHHe. Kponre roro, a*a[In3,Lrpyercff IIocr]II.
,JIeHHe BOAbI H3 paSrHrrHbrx HcrorrHfiKoB 'r4 flep]roAHr{ecKoe .
LISMeHeHHe ee pa,cxoAa

Ka.Ie,ctno rsoAH 'g peKax ,z ogepax MeHflercff no rolaM Ll
oco6eHHo no 'cesoHaM. I (ax r f lpaBuJro,  ,B per{ax rBo BpeM f l  na-
EOAKa BOAa MyrHaff ,co 3HarrHTenluorl ,I(oHrr{€HTpaqHefi rB3B0-

, n A n t l L T l \ t T t , f t A T ? 4 C q ' F A t l d r r r r t  f r a t , 1 v r \ r i r i n  ' 1 r r d h r r v  A  n t r + a ^ - ^ ^ l ^r v r r ^ s  r v r r r  r r v r l q u q r v y t / l r v t ? r  y c r ' l v / \ \ . r A v D t  ' u . t l t l l . E l / \  ' { _  I r r l , t \ p u l  p a w a ,

npH'BoAIITb AalJHbIe o }fexaHuqecr{oNr cocTa'Be BSBeIITeHHbIX
qacrf irr  B BoAe B BHAe ra6n. 7 ni lw roJryJrorapusrrauqecKHx
rp aQuxon.

T a 6 n r,r q a 1. MexaHn,recrufi cocraB BsBeuerrHbrx uacrurlln no4e _]
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rorcs H ApyrHe rroKaSareJrH KarrecrBa BoAbr. Myruo,c$ on-
peAeJrfler,cs o6H.rHo B MHrrJrHrpaMMax ,Ha I .rr. Kportae roro,

Ben,uqusa MyrHocrn BoAbr,cBfl3aHa rroqru $ynr<,quoHaJrb-
HO CO CKOpOCTbTo ABHN(eHHfl BoAbr H ee pacxo,AoM (a.ns KoH-
KperHbrx y,cnonnf.i). floerouy, rroJrb3yflcb rr{AporpaQou, Mo)K-
iHO Lr HyX{J{_O COCTaBT{Tb rpaQuxu HSMeHerHIrff MyrHo,crr{ Bo
,BpeMeHH. Heo6xoAHMo raKx{e yqecrb, trro ,Befl,urIHHa Myrrro-
cru 'B cer IeHI4H per(H HSMeHf lerc f  B paSHbIX TOTIKaX H B OCO-
6euuoclu lto r,uy6n'ue. Hexoropbre peKH- 6Hearor cHJIbHo
3afpf3HeHbr opfaHHqecKr.rMr{ H ToKCr'rrrHbrMlI (nx.nrcuaa opra-
unuecrHe) BerrlecrB arvrr4, 6axrepurlM14 r{ ApyrHMr.r opfaHHs-
MaMH. Muorue osepa (n oco,6enHocrn npoibvHne) l l  BoAo-
X I f A t l ' I ' i . n W f i T  c  g I E t . I I q I n T , n c r  u 2 n r r r  6 n  n a a , 6  r r a r . n - n r r d 6 ' r r  r r , , y ,. . p v ^ " L v ' v ' L  r q v r v  v v u r u v  v d r . c l r ' v r I y x L l f . r n D l l v l , . n  I I U

KarIecrBy ;BoAbI HcroqHHI(oM HcKyccrBeHHoro ,BocnoJIrHeHLIfl
nor3eMHbrx ,BoA. B BoAoxparrHJrHrrlax MyrHocTb ,BoAbr B cpeA-
HeM 3HaqI{TeJrbHO MeHbIr Ie,  qeM B peKax, H rrpH gToM XOne6a-
rlug ee ,Bo rBpeMeHH HegHaqLrreJIbHhIe.

Hanpunaep, B 03. Ea"[rasepc MyrHocrb B cpeAHeM eoeraB-
JIffer 5 ur/.u, PeANo yBeflHrl'uBaffcb Ao 10 ur/.rr.

c"rr_e4yer yqecrb, qTo B osepax H BoAoxpauuJrr{ulax,
B OCO6eUUOCTH Uer"ny6OXnX H XOpOUO npofpeBaeMblx, B Jrer-
Hee BpeMfl  Moxer IHHT€HCH'BHO pagBH'Barbct l  nJIaHKToH, B r la-
CTHOCT,I{ 'CHHe-3eJIeHbIe rBoAQPoCJrH. (nOCne.q,UHe npg OTMr{pa-.
uuu [pr{AaroT rBoAe irnOXoft 

-rnryc). 'Ec.nu 
Ere ,npea,y,cnrorperb

npeABapllTeflbHoti rno4onoAroroBKn, To rrJra,HKToH gacaplrBaer
uuQunrrpaur{onubre 6accefiuu. Tax,,Ha ue6onuuoli circreue
HBIIB B oKTfl6pe lg67 r. Hs.i,a cHfibHoFo pas'BHrrrfi ,cr{:He-se-

oHHbIx 6accefiHoB'yMeHbrrruJrcff  e 7 pas (B. B. fH,res r{"Ap.).
PaclnopeHHbre B rBo,(e KoJrJroHAHbre opraHuqecKHe Beqe.

'cTBa BJIII f l IoT'Ha'I{BerHocrb, oK'HcJIf leMocTb, ganaxH, [pHBKycbI
H Ha noKa3aTeJrb no KHcJIopoAy. HaH6onbruafl rqBer,Hocrb ,Bo-
AbI OTMeqaer,cf l  AJIf l  BOAOeMOB, COO6qarci l IUXCfl,c 60noraun

AJraHarrrra H ,pacrreTa pa'6oru ,coopyx{eHHf InpeABaprgluno-
Hofi orrncrKrr 14 'Hu(runrrpaiqnoHHbrx coopylKeyuit, a raKx(e
AJIf l  OIIEIIKH rAXOft OIIHCTKI.I ' I ICJICCOO6PASHO BIMCCTE C XAPAK-
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' )  t  3a6ofioqet{HblMl4 , ' recaMr.t,  a Hat4MeHb[Iaf i  -  B peKax noJlv-
rrycrbrHHbrx H fopHbrx parioHoB

o,u,Hnu HB eaxHefirunx opraHnrrecKnx KoM[oHeHToB, o6yc-
JroB/IHBarorr{HX rrBerHocrb, flB/rflercff ryMyc. B coeAHHeHzrfl,x
ryMyca_ guaqnTenluur? ;npoueur 3aHHMaror Qy.r l tnoxucJroTbr
( 's p. Mocxee 32-47010, s p. f lpunnrrr Ao B\- ln\h e daBHcr.r-
Mocrr.{ or BpeMeHH roAa). klcruHHo pacrBopr4rvrbre Qy.nlQoKHc-
JIOTbI Cna6o :BJrHflror Ha or{pacKy BoAbr, a fyMHHoBbre KHc/rorbr
npuAaror BoAe reuuslli cjrreHox.

o ,coAep)r^a,HLrH opraHr{qecKzx B€rr{ecrB rB BoAe rlacTo ,cy-
AflT rro ee oKI,Ic/IfleMocrH, Lt r! rlacrHocrH [epMa;Htauaruofi;
oAHaKO nOCJIeAHflfl Aaer HecKoJrbxo npu6JrHX<eHHOe Cy>KAe,H,He
o KoJIHrrecrBe opraHur(H B BO,Ae. EOnee rrroJrHbrM noKa3areJreM
coAepx(aHHfl opfaHHrrecKHX Beu{ecrB f l ,BJrfer,cf l  6nxponaarHaf
oKHCJrffeMOCTb. orHOrUeHUe ee K nepMaHrauaruofi  oKHcJrrre-
MOCTH AJrf l  'Kpyn:Hbrx peK en,poneficxol i  qacrH cccP ,cocra,B-
Jrfler oKoJro 2-3.

Auar'ug H3MeHqHBocrH pacxoAa peK, 6anattca o3ep n Ka-
qecrBa ;BoAbr B Hr.rx, oco6enso rro o,6ecneqeHHocrll, Ae/raercr
B ocHoBHOM no MeroAHKe, npuHarort ,B fHApoJIota.H, a npu
[ Ie,AOCTarKe,VItrL HeAOCTaTOqUOfi  ,HaAe]KHOCTH H,CXOAHbTX,[aH-
HbIX C yqeroM AorroJrHHTe/IbHbrx fHApoJIonHqecKHx ua6"urcAe-
nvtit Lr Ltx aHalrwsa. AHanus rr.r4ponornrrecKnx Ha6nrc4euuri
BKJr roqaer  ,cneqHsuqecKHe rpe6onauun K npoeKTHpoBaHHrO
I{CKYCCTBEHHO|O BOCNOJIHCHHff  NOA3CMHbIX BOA. B I IACTHOCTH,
no MHoroJIerHeMy rHAporpa,Qy pacxoAa peKr{ orpeAeJrf l rorcf l
HHrepBaJrbr .  BpeMeHr.r  c cyMMapHbrMH'r . r  AHsQepeHU{po'BaHHbr-
MH BbrAeJrf leMbIMH rrepuoAa'MH,HeAocTaTorrHbrx pacxoAoB AJrf i
r.rc,Kyc.crBeH:Horo BocrroJrHeHHr. Kpoue roro, Ha nepcrreKTHBy
onpeAeJrflrorcfl (aua"nr.rs14 pyrorcfl nor(a3are/rH no reopuu Be-
ponrrHocru) se6narorpuf l rHbre rrepuoAbr no MyrHocrz H Apy.

( - . ^  - - - -  r ^  e - -i , r , iM i iuKa,ia' i 'eJif l iv i ,  Koi,Aa HeooxoA}iMo oyAer HCKJIIoTIHTb nO-
Aa.ry lBoAbr'LrJrLr rpoBecrr{ npeABapHreJrbHyro BoAonoAforoBKy
r,iln HcKyc,crBeHHofo BocinoJrHeHr.rfl noA3eMHbrX BoA. frO,strue-
Hr4e MyrHocru 14 yxyA[reHue KarrecrBa BoAbr B peKe o6u.rHo
ua'6.nrcAarorcfl B naBoAoK, Ho rrvKv ,pacxoAoB BoAbr H TBqp-
Aoro croKa (c KaqecrBoM BoAbr) vroryr He ,coBrrz!,arb -
pa3Hr{[a Ao 10 aHefi ,u '6onee. f lpu ,HeAocrarxe pacxoAa peK
Lnfl  LICKy,C,CTBOHHO|O TBOCIIOJIHeHLIf l . ,B HHTepBa/IaX OT,AeJIbHIIX
nepuoAoB seo6xoAHl,ro Ae/rarb AeraJrbHwfr ananug r.r3MeHrrn-
Bocrlr H o6ecneqer{LlocTn TaKHx pacxonoB. f IoH ar{aJrHse

,  Ha I I pHM€P,

?r r 'nnnL lv  ,p  n6nc ,6nrq i l l tn r r  p r rno  nr l6 r IDTr r \ / In rcc t  'R  T ' t  nnn.nnT. l tq t r -
I \ v  r  V y u r / \ ,  s  v v y  q v v  r  q ' r r r r v l v l  u r r A v  v  L  L L A r

cKHX e)KeroAHHI{ax H xpaHflrcff B QoHAax. Kpoue ToI'o,
rzMerorcf l  MoHorpaSHuecrue onHcaHlt . f l  no orAeJIbHbIM pafto '
HaM. B nepBylo oqepeAb ,cJIeAyeT oI{eHHrb ,BogMox{HocTb 14
rleJrecoo6paeHocrl HcnoJIb3oBaHHfl osep n BoAoxpaHvrJrkrrt\.
Ecn,u pecypcbl  osepa ( 'no4oxpaHHJIHUra) HeAocraror{HbI AJrf l
noflyrleHnn Heo'6xoAuMofo pacxo{a BoAbI, To AHailHsUpyIOTCfl
ycJIoBiHfl HcKy'ccrgeHHol? ,noAaqn rrtoBepxHocrHblx ,BoA B o3e-
po. Taxor? iBapHaHT oKa3 ai lcf l ,  r I 'pHeMJIeMbIM npu aHaJIH3e
HcNy'ccrneHHoro rBocIIoJIHeHIi f l  no.4geMHbIX BoA AJIq eoAocHa6-
x(eHr.rff oAHoro Lr3 ropoAoB 'B CCCP.

I Ip" peueHr{r{  ,Bor lpoc& Hcno/rb3oBaI- tHs noBepxHocTHbIx
tsoA /JJrfr  HCKyCCTBeHHOTO BOCIOJIHeHHfl  [OA3eMHbIX gOA CJIe-

Aler yrrHTbIBaTb He roJIbKo norpe6uocrH BoAocHa6N<eHnn,
KOTOpbIe y,AOBJIerBOpffIOr'Cfl B rIepByIO OqepeAb, HO TaKlKe t4

Apyfue norpe6Hocr l4.  PacxoA peK He B'cefAa oKa3blBaerct l

AOCTaTOqHbIM \i lf l  HerlpepbI'BHoro HcKyccTBeHHofo rBocIIoJIHe-

HHfl ' [OA3eMHbIX BOA, IIO3TOMy III 'p,HHH'N{aIOT 'BO :BHHMaHH€ Ce-
SOHHyIO Vr MHO|OJIeTHIOIO 1I,ISMeHqIIBOCTb paCXOAa peK Vr
KaqecTB a'BoAbI,  " ,BO3MO>KHOCTb HCTIOJIb3OB aHHfl  peryJIHpyrOUleI?
cnoco6uocr l r  BoAoHocHbIX ropI l3oHToB 'u rHAporexHur{ecKux
coopyx(e:n'uit. B oroM cJlyqae arailH3Lrpylor rexHHrIecKHe Bo3-
MOX(HOCTH CyUIeCTByIOUIHX 14 npOeKrHpyeMbIX rH,ApoTexHHIIe-
cKHX coopyx{euul i .  f lptu HeAocTaror{Hocr l4 AaHHbIx o6 I{gMe-
HeHHH pacxoAoB, yponueft  v.  Kar lecrBa noBepxHocrHblx BoA
TTnoRo lr rrr rrono.nH,L{Te.IIhHbIe rH II 'DoMerDHqecKHe ura,6"nIoneHI,Iq.- ^ - - -  -  - - - - f  - -  - - l -  - - - -

npoAon)KHTeJIbHocrb KoropbIX o6ltquo orHocHTeJIbHo He-
6onrruaq - He 6onttne l-3 .uer. 3rH KoporKue sa6"i l toAeHufl
conocraBJrflror 'c AJIHHIIbIM pflAo,M ua6nrcAeuHfi, a raKx(e ,c
MereopoflornrrecKuMll AaHHbIMH vl Ae/IaIOT HeO6XOAUIUIII? ILIA-
pororzrrecxufi alailvg, pacuupfifl rlepuor ua6,nrcAeHufi tro
TeopernqecKHM ,cBf l3f lM AJIf l  I4CCJIeAyeMbIX sJIeMeHTOB. B
rnApoJroruqecKnx o6pa6orxax  MHHHMaJIbHbIe  pacxoAb l  peK

Aalorcq o6nrqHo B rBHAe c 'peAHeMectqHblx f i  gKcrpeMaJlbHblx.

Ecnn no pacxoAy oHH npeBbl l r la lor  norpe6Hocrb,  To AaJlbiref i -
wufr  aHai l 'vs co6creeHHo nIIr  BocnoJIHeHHfl  garracoB noA3eM-
Hbrx BoA o6u.rrro rre Hy)KeFr.  Aauttue o6 ypoeHflx peK H o3ep
o6nquo nof lyqarcTcf l  Aocraror l ,Hble.  '

Ecnn MHHr{MaJrbHble gKcrpeMaJlbHble pacxoAbl peK I IpH
seo6xoAlruofr  o6ec'neqeHHocrl{  He yAoBJlerBopf l tor  norpe6-

n A r r t r 6  n t  t t T  t r r  4 t r 4  n l r n  I  n d  n  n n n  n A I A l l l r d
r I 9 l J - n  A J L D I I D T T L  ( l n  < l J l I L r J  J t J l f L  \ J l l l , r t - A g i / I E . f r l | l / r

orracHoro ( ,pacuetroro) cyMMapHoro HeAocrar l (a B BoAe He
ToJrbKo ga 6onruue Mex{eHrHble nepuoAbl,  iHo vr 3a KoporKue
HHTepBaJIbr BpeMeHI{.  Pac,IerH yKa3aHHbIX lnepnoAoB ,c cyM-
MapHbIM HeAocTaTKOM BO,AbI 'BbInoJI'HflIoT rC yI{eToM 'Cpa6OrOX

vr Bocro/rHeH,uf eMKocrHblx 3aliacoB rIoA3eMHbIX BOA. fIpU

oTAeJIbHbrx 'naBoAKoB ,B nepHoAbl MelKeHHofo
pacxoAa.

B uacrof lx lee BpeMf l  Ha MHoTHX peKax H osepax pa6orarct
Ha6nrcAareJrb'Hble ruApoJlorr4rrecx'He craH\Hvr H nocTbr, AaHHbre
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aHa,iI I i3e Hsiviei iqHBoerlr KarrecrBa BoAbI,cJreAyer yuurunair
OTCTABAHHC I{3MCHqI,IBOCTI{ OTAC/IbHbIX CC NOKASATC,IEIi OTHSMeHeHHfl , ,Bei lHsHHbr pacxoAa. ConocraBJreHHa *u. i*"ru Bo-
I'br tu pacxoAoB peI(H ,c coorBercrByroull{M aHaJrI43OM no3BO-i l f l 'CT BOCCTAHOBHTb 

. .KAPTHHY H3,MCI] I IHBOCTI{ TAKOTO KAqCCTBA
BoAbr ga n.JrrTe,utHuft neplioA.

Ilpnuep l' Pa'c'cMor,pHM a'Ha.IIrIr3 LI3,M€H.IH,Bocr', MHIIHMaJTbHbIX parcxo-
AOB peKI{  npH HeAOCTaTKe HX B OTAeJrbHbre .nepHoAbr roAa. cHaqana HsJrO-'  f rO. / l  ( : ' -

fJJl "[. i;f3fJ, _y " : ] "i? : _T3.. y : o l:lTT111 ",ia,p6p a @ f n oa.n"*d* 
"y *.

' rvrvArlr\J p'q'uLrcra. r ' ,u ,MHOrfo'Jl ,erHeMy 
nlrArp,orpa@y no4cuI,ITagM CyM-

#ff#? 
p"i'.:#:":3 

lf'i.-::^':: Qc''ro--ryro) n6inoao' KaxAoro roAa' or'
i:lT,: :, *.f g:l'j I lTn o n,c, i i;, 

" ;"d,ii; i, i' d,# T ;;fi"Y;, ", J " fl i; #.np onycxuori cn oco6ruo,cru,B oAos a 6 op 
"u 

i,oaJ.nln;il i";^ iil;p #" j::;il-;
xoeSQHrIr.{eHroM l l \^, ' .Ae ,1" Ko-
e0'lrerlraeHr ttoJre3Horo ficuoJrb3oB alvrr
6acceirHon npn HcKyccTBeHHoM Boc-
!o_rHe_HnH, rracTo panuufi nprrMepHo
0,5-0,8 *. 

ilnn HHrepBaJroB nn4eneH-
rrblx Me)r(eHHbIX [eptIoAoB OnpeAenfleM
B TeqeHre roAa norpe6uocrl l  c roeQ_
0uuHesrou t lq" H pacxo4 peKH sa-
4auuort o6ecueqeHnocru. fli.nee 3a
rax4rrfi roA AJrfl BbrIeJreHHbIx Mex(eu-
Hbrx uepHoAoB npoBepfleM AOCTaTOq-
Hocrh pacxoAa peK rrrfl I4B[B. IIpr
or{e}rKe cyMMapHbrx pacxoAoB 3a Me-

BpeMn fiMeercff lu5 cyT, KotAa pacxoA pexlr 6o"nsrue 3 u3ic, a KaqecTBo
EOAbr npHroAHo .qaH 

-ncKyccTBeHHofo 
BocnoJrHeHLIg noA3eMHbIx Bo,ll.

PerynrnpoBaHHe eM;KocrHbrx sanacoB AoJrx(Ho noATBepx(-
AaTbcf fHApofeororHrrecKHMH,pacr{eraMH, a TaKx(e pacIIeTa-
M,LI COOpyX(eHIrf i  I{CKyCCTBeHHOTO TBOCnOJIHeHHfi nOASeMHbIX

BoA. Ann,npoeKrHpoBaHHfl coopyrxeHlaft rdcKyccrBeHHoro Boc-
no/IHeHHfi' noASeMrHbIX tsOA, KpOMe AaHHbIX flO KOflHrIe.CTBy H
KaqeCTBy TBOAbI 'Ll I4X IISMeHTILIBOCTH, tsKJIroqaff TeMnepaTypy,
Heo6xoAHMo IrMerb AaHHbIe o roJruruHe JIbAa B BHMttufi nepu-
oA, rrryre I{ AoHHoM JIbAe.

O6H,{no BHH3 no rerreHnro peK?r pacxoA ee yBeflHrrnBaer-
cff .  Ho 6Hearor c;ryr lau, KorAa MuFruManruuft pacxoA peKI{
HHX{e nO TerreHHro yMe'Hb[raercfi iB pesyJrbraTe or60pa BoAbI
nilr4, no ecrecTBer-tHbrM yc,noBHf M. Hanplr[,rep, no p. CouH, HI{-
xe flnacryu,cKux ,Bopor Ha 2-3 ,xtrt nocJle tsbIXoAa peKH r4s
recHHHbr Ha rxnpol(yro nepByrc HaAn.ofiueulryrc reppacy, Pac-
xoA yMeHb[raer,cf l  MHHHMyM 'B 1,5-2 pa3a npl4 o6ecne'{eH-
Hocru 80-95%. 3ro A.rq KoHKpemrbix ycnonufi  Mo)Ker 6urr
BecbM a cy[lecrBeHHblM.

fuapo.uorurrecKue ?IccJIeAoBa:H,Hfl AoJIx(HbI conpoBoN(Aarb-
,cf l  aHaJrH3oM paulloHa;rbHoro ,eu6opa MeroAa r1rf l  sa6opa
IIOBepXHOCTHbIX BOA Lr, ts qaCTHOCTII, nO peKOMeHAaUHflM
cnpaBoqHuKa npoeKrupoBurr.tKa l32l pasA. 1, r.n. 2 H pasA. 2
u r .n .  I  l .

f lo KareropuflM ,HaAex{Hocru r lroAar{H BoAbr cucreMaM Bo-
AocHa6xeur{ff  pacrrerHyro o6ecneqeHHocrb cyrotlHblx pacxo-
AoB Lr yponHefi l loBepxnobrsux 'BoA cJleAyer npHHHMarb no
r a 6 n . 2 .

T a 6 Jr r{ q a 2. PacqetHac o6ecneqeHHocrb cyrortHblx pacxoAoB
r,r yponnefi noBepxHocrnbrx BoA

I(areropnR
HaAelr(-
H O C T H

C quc.rlotu
xnte;refi

Q,  n%
70

Barb AJrfl I'IcKyccrBeHHoro BocnoJrr{eHnfl no43eMHbrx BoA. flpo4b.rrxr.rreJrb-
Hocrb Bcex [aBoAKoB 6una 26 c]'T; u3 HHx B TeqeHHe 28- cyt c eoAofi
flp?rroAHoro KarrecrBa H c norpe6unM pacxoAotut 2 v!/c gnn ucxyccTBeHHoro
BOCrOJrHeHryr. cyUrvr_apHafi floAaqa 3a 101 cyr cocTaBJrrrer B cpeAHeu
1,26 u9lc. Taruu o6paaou, sa 101 cir nruecie c oAHrrM rpexAHesHilrM na-
BoAKoM rpe6yercr pery,/'rupyrouar (eanacnaa) eruxocrr 2,6 u.rrH. [,rs soAH;

>KeHHbre uepub4u yqnTbrBaeM pacxoAbr
Pnc. 4. ru4porpas pex*naBoAKoB, koHeuHo, trp[ uaA.ubxarqer,a

KaqecrBe BoAbr. Ec.nn uexeHuufi pac-

* vro'rusercfl f io connaecrnoMy pacqery,ur-rQunbrpauuorrHbrx,coopyrKe-
Huft N no4osa,6opoB [oA3eMHbIx BoA,
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nofiMeHHat Teppaca (,Aoneulno rrrnnortnn\ BAoJIb AoJrIrr{br
HMeer yr{Jrortr oKoJIo 0,01; gro nogBoJrf ler Bcro ,cHcTeMV I, lBnB
cAe,)'rarb ,cauorequofi or per{r4 B orcror?HHK, r\aflree B-HHsU,rrl-
rpar(HoHHbre 6accer?Hnr v no ropH3oHTaJrbHbrM ApeHax{HbrM
rpy6an'r ao c6opFloro I{o/IoAIIa" flpra TaKprx ycJroBr4rrx BaMerHo
cHrzlKaercs ce6ecronMocrb BoAbr (ao 30 0.,6 u 6o.nee) .

I Ipu pagMerr{erfr4r uuQunrrpa{proHHbrx 14 eoAosa6opHbrx
coopyx<eHvr r1 ueo6x,oAlzl,r  relrepanluufi  nJraH B pal ione y,ra-
crKa cncreMbr I4B[B iB uacurra6e 1 :  l0  000-  I  :200d ,c
ropH3oHrai l t rM? noBepxHocrH seMJrH qepe3 0,5- l  u ,  rHApo-
HSorr{ t tcaMH (nnn rHApoHsonlesan, ta)  r rpH MHHHMaJTbHoM t{
MaKCHMaJIbHOM ypOBHf lX  InoASeMHbIX BOA,  C OTMeTKaMH MH-
HHMaJTbHO|O t4  MaKCHMaJrbHOro yponuef i  noBepxHocrHbrx  BoA,
a TaKx{e c I IoKa3aHHe,M pacloJro]KeHHfl  [oBepxHocrtdbrx Bo.4,
JIeCa, B,CeX sAaUHfr H ,COOpyX(eHAfi .  Taxue rpe6onanHn K
rroKa3aTeJrf l l {  Ha rrJraHe MofyT yror lHf lTbcf no MarepHaJIaM
MecrHbrx _yglgBH.pr.  I .ns rpoeKrt4 poBaHHfl  OrAeJrbHbrx coopy-
xeHuf i  14BnB (nporvre cKBaIKHH) neo6xoAHMbr nJraHbr nJro-
I I IaAoK 'B  uacur ra6e I  :500-1  :2000 c  ropn3oHransww qepe3
0,5- I vr.

I 'nasa I IX .  CXEMbI  CHCTEM I4BI IB  k t  t r IX  Bbt6op

l .  oEuIAfl  XAP,AKTEPIICTI,IKA

Kax orMeqaJrocb paHee, rcHCTeMbI Hcr(yccTBeHr{oro Boc-
rroJrHeHtrf l  noASeMHbrx reo,4 noApa3AeJrfrorcf l  Ha rpH ocHoB-
HbIe rH[a orKpbrrble, B ocHoBHoM C HHsr, l .UlrpauHoHHbrMtl
6acceris aMLr 3aKpbrrbre, B ocHoBHoM c nHQnnrrpaqHonHbrMH
cr{Bax{r.rHaMH, H npocrbre c noBepxHocruofi  Qu.ulrpaqner?, c
HCIIOJrb3OBaHr4eM eCTeCTBeHHbTX Lt HapyIl IeHHbrx yc.uonufi ,
rJraBHbrM o6pasou rHAporeoJrofHqecKHx vr ruApo.nofHqecKHx.

B orxptnoft 6esHanopuorl ,cucreMe I, lBnB (I run), cyure-
crBeHHoe 3HaqeHHe HMeer noBepxHocTHaf l  nHsnnl rpa\Lr f l  co
crrerrHaJrbHbrMH coopy>KeHHrrMn IAUQU,UtrpaqHoHHbrMH 6ac:
cefiuauu, Koropbre BbrrroJrHflror Bax<Hyro poJrb rpH yJryrrureHur.r
KaqecrBa rBoAbr. IJ. ln saKpbrrbrx cncreM I4B[B ( l I  rzn) HH-

pauHH BMecro 6accel iuon HcnoJIb3ylor ecTecr'BeHHbre rroHr{-
;KeHHfl B pe.uueQe tr crapurlbr, a raKlKe yqacrKn nofinaesHux
H Hvisr<krx H a A rr o ri u e H H u x a Jr Jr ro B H a Jt b r{ brx rep p a c.

B cocraB I u I I  runoB cncreM nBnB 
^ 

uoryr BxoAHrb
no4osa6opn us noBepxuocrr{brx H noAseMHbrx BoA KaK Hc-
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ToqHHKa 14BnB, HacocHbie ,craHrIHH, coopylKeHHff AfinnpeABapHTe.rlbHoro |s! flocJreAyroulefo yfiyqueHl4fl Kar{ecrBatsoAbr' pesepByapbr, uusr.n*parIHoHHbre coopylKeH'fl (6;":cefiHu, 'cK'saxnflr H Ap.), no40sa60prr Hs rroA3eMHbrx BoAArIn flofiyqeHHq HcKy_c_crBeHHO BociroJrHqeMofi noaaeMHor? Bo_AbI H iBOAOBOAbI. B III 'ANC CHCTCM I4B|IB ,"" N-PO,U'' BOAAnocryrlaer Ha yqacrKH Lnn uueunbrpaUH,H o6lrqno ,caMore-

x:f..1,1'il'.#?#;';6li:::#;*T,ti:,lll:Hll:"r'JJ"lH#:
ByIonIHx ycJroBurx I I I  rHn I , lBnB BbrroAeH v HaqaJr  npnMe-
rnr,cn (n ccSP); raroft cnoco6 pacrpocrpaHe' H ts CIIIA.B 3analuoft Enpone, rA9 peKH 3arpfl3HeHbr, I I I  run I4BilBrIorITr{ jgIpnMeHflercff. CavocrorreJrbr.ro BbrAeJrrrorcff cr{cre_Mbr 14BnB c rpaBflHHcrbrMH_ 

_no{pbrrr,rqMH. Tax'e c'creMbrcoAep>KalB ce6e oJreMeHrbr I4B[B I u I I I  
"nno,C'rrelyer TaKx{e He sa6rtnarn, u"o^-uu*ueriruefr rracrblo

cncreM I4B[B flB,rrffercfi Bo,qoHocHnrr? .op"ao""l^Vo, ilocry-naeT BOAa I^II f l  BOCIIo/rHeHHfl H fAe TaK>Ke npoHcxoAHT yryq-rrreHHe KarrecrBa BOAbr. cucreurr I , iBnB naoiyr 6btrr Henpe-
PbIBHO gCT?CTNY}OII IHMH 

IPH OAHOBPCMCHHOM BOCI]OJIHEHHH LIor60pe krg HHX BOAbr.  B^ erou ,cJryqae, B OCO6eUuoa"" , ,pH6esuanopHorl  Srznlrp aI \LrH, ocHoBHafl  sa,n^aoa c 'creM I4B'B
saK/Iloqaercfl iB Aeure'BoM_ _L/rJlur e,HHH KaqecrBa [oBepxHocr_
Hbrx BoA. Ecrn cr4creMbr I4B[IB c n.poroa"qecr{HM ,BocnoJrHe-
HHeM B TeqeHl je foAa LI  AaX{e oAHr-r  pa3 B TeqeHHe HecKoJrbxr{x
J I e T -  R , C R 9 I " I , I , n  t \ a r , r . r r r f , n r f ,  n ^ ^ ! , ^ r ^- -  -  - ,  v  yv l r \nrvr \ r ryr  y a 'v. \uAa l loBepxHocrHblx BoA. B
?Tg[ cryrrae oAHHM H3 eaxHefiu]rx rroKa3arenefi  ci4creMI'IBIB rB/rf lercr noJryqeH'e eMKocTHbrx 3arracoB , a.aJroruq-
HO I IO 'BCPXHOCTHbI .M IBO{OXPAHHJIUUIAM. 3ATCU, HAIPHMEP, AJI ,opoureHr{f l  rBoAa ,H3 CHCTeM I4BnB rof lyqaerc, B TerreH[eHe Bcefo roAa, T. e. Bo,Aa HcnoJrb3)/eTcfl  nepuo4,arrecKH. ldeX-
AY YI{ASAHHbIMH ]BbI ' ' IC CHCTEMAMH NO CPOI(AM BOCNOJIHCHI{ f l
H Or60pa ecrb npoMex(yrorrHbre cHcTeMbr, r(oropbre pa60rarcrc npeKparqeHHeM BOCrroJrHeHHrr B , 'ep140,4br ; ' , roxoro r(aqecTBa
NOBCPXHOCTHbIX BOA HJIH IBO 

,BPCMf l  OqHCTKH HrrSUNbIP 'A(HOH-
Hbrx '6accefiHoB or ocaAKa (nne,uxu), a raKlKe B CBrsH cpeMoHroM ,B cHcreue I4B[IB.

Hrnxe '6onee [oAp_o6u_o paccMorp'M orAe/rbHo c'creMbr
+lffigtqTg.:-gPnB I u II runoB, a ra*x(e npocrbre c'creMbr;";t;;;;:,:";;'i;#
* . t t  - t  6 6  ^  ' i Y ' Y ,
t J J  n . l L D  I ' U  A , L . y l  H  e ( :  l ' e ( " 1 ' H e L I l f  T - T ] r  \ / / 1  7 r ^ D  r r t - r

2.  CHCTEMbt r  THrIA (OTKl ,btTofo)
B zHxeHepHbrx *rcreMar kIBIB I r.una ,{?ule np'MeHflroT

Arrr nuQ:a.nrrpaqHH 6accer?Hu, pexe nn6Hi;rp;;i;;HHbre
KaHaJrbr. oaHa vr} cxeM I4BnB a 

""6"/rbrpar{uo,H,HbrMr4 6ac-

QH,umpar\Hfl  npoHcxoAHT qepe3 norJrotqarculue,cKBax<I4Hbr
(HHorga Ko,ToArrbr ,H Ap.), KyAa Ao/r>KHa roAaBarb,cfl ylKe
l t vo r .a ( I  Dn rTa R,  TTT ,TTr r r r :  TZR,TJR r r r . r r r  r r r . r la r \ r r t rnnmr tnr "  ' { - " - '  -

u v A q .  P  t ^ r  l r r ' l l v  L L U L L U  L I l / I L  f f  \ - / D \ . V n l f  \ , , r U f  . f l \ r r l  \ U n l I E ,  I  
-
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certHaMH (cu. pHc. 1) nperycMarpunaer npeABapErerbHoe
yJlyqlreHHe Kar{ecrBa BoAbr, qro6u cogAarb 6naronpuffTHbre
ycJloBr{f l  Ai ln pa6orrr u'H$unlrparr,HoHHux,6accel inos. t laqe

' Bcero AJrf sroro rpe6yercff rCHH)K€HH€ MyTHOCTT{ BOAbI I{ OCO-
6eu,uo AJrff orAeJrb,Hbrx nepnoAoB - naBoAKoB Ha peKax. Oa-
HaKO 'B HeKOTOpbTX Cfiyrrarx ueo6xoAr{Mo Sonee QyH4arr,reu-
TaJIbHOe rnpeABap,HTeJIbHOe yf iyquIeHHe KaqecTBa [oBepxHocT-
rrbrx BoA.

Ha 'cxeMe (cu. puc. I  )  npnHflro ,no oAHoMy pffAy uH-
SunmparluonHbrx 6accefiHoe H soAosa6opuui cKBax{HH.
flpunaeurror raKx(e cxeMbr. ,Hs AByx n rpex b"aou 6accefiHos
kr cKBalK,HH; npu STOM napaJrJreJrbHoe .uuseftuoe HX paclloJro-
)KeHHe B 3aBHCHMOCTH OT rKOHKperHbIX ycnonufi  Moxer 6url
Sa,MeHelro H ApyfHryr pacrroJrox(eHHeM '6ac,cer?Hos M ,cKBax(HH.
Ha yra3arHHoft ,cxeue tsoAa ,H3 cr(BaxHH orKarruBaercff nb-
fpyx{HbrMn sJreKrpoHacocaMH u [ocTynaeT B pesepByapbJ
vrJrrl B HecKoJrbKo_ pe3epByapoB AJrfl pefyJrHpoBaHHfl pa6oru
cncreM I4B[B. f lo erof i  cxeMe npeAycuarpzBaercff nocJre-
AyIOUee yfiyrlrxeHHe KarIecTBa BoAbI, KOrAa KarIecTBO BO-
Abr, nocrynanuefi ?r3 no4osa6opa [oA3eMHbrx . BoA, Hkr)Ke
r(oHAHrlHoHHbrx rpe6on a'uuft. Llaue BC€fo AJrfl nocJreAyrourero
yflyrrureHHfl KarrecrBa BoAbr rrpHMeHflror xJropHpoBa,HHe, ecJrH
6axre?ualrbFrlre noKasare;rn lBoAbr HecKoJrbKo xyxe rpe6ona-
uufr |OCT 2874-7,3. OAuar<o Lr npn KarrecrBe tsoAbr, co,or-
BercrByroi l IeM rpe6oeaHHflM I-OCT, xJropHpoBaHr{e npHMeHr-
roT KaK ,npoQunaKTr{rrecr{oe rMeponpuflTr{e, npeAyilpex(Aafl
Bo3Mo)r(Hocrb yxyArrreHr.rf l  6axrepuaJrbHoro cocraBa npu no.
Aarre lto iBoAoBoAaM H pa3BoAqulefi ceru K ,rrorpe,6nrenrc. Oa-
HaI(o xJIopHpoBaHHe Mox<er iB0cr[ 'Ir K yxyA[reH-Hto KarlecrBa
BoAbI ,  HanpuMep,  opraHoJrenr l {qecKux,noKa3are"nef i ,  B r lacr-
HOCTH rrpH rlraJIHt-tkut 3ai{ucuoro N(e/Ie3a.ts 'BoAe, noAagaeil,Iofi
r r3  BOAosa6opa.

f lpeanap'Llret lbHoe yf lyr lueHue KaqecrBa BoAbI Ao'uH$unn-
Tpar{H,oHHbrx 6accefiHoB AeJraercf l  He BcerAa. Hanpnuep, npu
manofi MyrHocru rBoAbI, KorAa I,rcrorrHI{KoM I,lBnB fl;BJrflrorcfl
o3epa H BoAoxpaHHJrr{ua Hilr4 npH BbrKJrroqeHH,H noAaql,r ,BoAbr
n nuQu.nbrparrnoHr{bre 6accefiubr npn glrcoxofi MyrHocrr{ BoAbr
B nepHoA naBoAKoB H rrpH Apyfr4x rroKasaTeJrflx KalrecTBa Bo-
AbI.Ec"nu [oBepxHocrHafl BoAa xopouo yf iyr luaercff B HH-
Qu"rl lrpaqHoHHoM 6accer?He H rBoAoHocHoM ropr{3oHTe, To

Buecro rorpyx{'Hbrx gJleKTpoHacocoB AJrfl neflyrreHnrr BoAbI
LTg soAoga6opo,B ,co cI{Bax(HHaMH npLIMeHffIor rarx<e ,cuQo,urt

30

n BeaeblBaarque JIHH,T{H. IJo cxel"re BoAosa6op a ns eKBax{HHbIc ouSouaMu pa6oraer oAua ,Hs ,cucreM HBiiB 
" 

ti;;; arrrr4-Ke. Iloc.ryeAuee BpeMfl qacTb crsoHrrrrx .rlnnr.rrt noaaouaHHena
K'B'Ca'CbrBarorrlHM rop'H3oHTa/rbHbrM qeHrpo6exunm gJreKTpo-
;,3.9:iy'_ nepeA KoropbrMH ycraHoBrreH Bo3Ayufrnfi KorrnaK(,c orcacbrBaH;r{eM BOsAyXa Bar(yyM_nacocorvr) .  Taxuu o6pa-3OM, ,nofiyrraercfl pau:,/^o]^q^ailb1aff cxeMa cusoHa c BcacbliBalo_
I4HM ua,cocona. B gToM ,cryrrae He Hyx{eH pe3e,p,Byap vr\rL
f;6o!_":]fi 

KorIoAeII Me)I{Ay BoAosa6opona ,, 
"u.o.uofi 

cras,uueft
lr IIoAbeMa' a BoAa B cHcreMe rloAaercfl' Hacocnorl cragqraefi
cpa3y B BOAOBOA_J! rOrpe6Hrerlo, u pefyJrHpoBaHHe noAar{H
BoAbr B cucreMe I4BilB ,Ha caMoM yva,cri<e uoloruOtp;^;;:
r,nio.qaer,cg.

vrnorr,a unQr,inmpauuouHbre 6accer?Hu pacrofiararor KaK
6rr qeno.rxor?: BoAa ffroAaercfi ,cHaqaJra B nepnuli Hn$rnir_
pa'qf ioHHUf i ,6accef iu ,  ue Hero - -  BO,eropof i  

"  " .a .  
np"  oTOM

nepnuri .vtttfiunarparlrroHHuft 6accefiH cnyxa", no cyqecrBy,
14 0lcrofiH,HKOM. flo raxofi ,cxeMe pa60raror B ,Hacroflrrlee
Bpe-Mfl cH'creMbr HBnB B -r,oJrH,He i]. covn H ,c HeKoropbrMH
I{SMCHCHHflMH iB AOJI'HHC P. 

TIUPq}IK. HCAOCTATKOM grOfi CXCMbI
ffBJrrrercfl HepaBHor\,rep'Hoe o6pasonaFrHe cplrnurpyrcurefi nJreH-Kfi Ha AHe ,6acceIiHo'8, rITo ;BJIer{eT ga co6,orl 

^ "pa3Hylo 
cKO_pocrb Qunilp ar1.HH B 6accefiuax 14, caMoe iBa)KHoe, ,HepaBHO-

MepHoe yfiyqrueHHe KaqecrBa. iBoAbr npr4 Sra.rltrpallH,H' oapa,IIJreHKH c OTJrI{qaiouu{MH,Cfi Sr.rnrrpaqraoHr n,Mr.r,cBoficlga[,rH.
Ha HeKoropblx o6rexra" nr,* raxoii cxeTr/e T,TRI-Itr ,^ jF^^-^
rIox(eHHeM ,u,n$unr"p urr,"o";;- 

- 
A;;;.nnor' ;;;i;;-&rl i;;;-

JIIOAACTCfl HCPABHOMCPHOE KAqC,CTBO BOAbI ,14 B OCO,6EHHOCTI{
no 6axrepvtaJlbHbIM rtoKagaTeJIrIM B pagrurlHblx cKBa]K,LIHax
notrosa6opB, nofiyqarcrrlux :BoAy,H3 6dccertrros. HeAbar.u"no*
BbrrrrenpugeAeHHOr?,cxeMbr pac[oro>KeHHq,6a,ccefiHOn ffBJrser-
Cfl TAK>KC UCO'6XOAHMOCTb BbIKJIIOqCHHff 'NCCII CHCTCMbI I4BNB
I\Jrfl r{HcrKH '6accer?Hoe 

or ocaAKoB (n.nenxz) . ranyi cxeMy<(qeroqKofi)>, KaK,npaBHJrO, per{oMeHAoBarb He,Tb3rr.
P ase,laeM ,cxervrbr p a c,nonox{eH'fl o accea;;;;;"noqxofi>>

fiBJIf lercf l  saMeHa ux,un0u,ulrpa,uuosubrM KaHaJroM. HBIIBc 'unfrunrrpaquefi  krg raHa"[oe npHMeHeHo, Hanp,HMep, n pafi-
oHe f{pn6a.rrIHKH, rAe ,Bogosa6ob ,Hs JrHHeH,Horo pflAa cKBa_xr.rH pacnoJrox(eH Me)KAy AByMff Uncpunrrpaur{oHHbrM,r{ KaHa-

pa'uHoHHbIMlr r{aHaJIaMH IIo epaBHe]rHro c ,daccefiHauu xyxe.
flpnr MorrlHocr,H BoAoHocHoro ,cJror Ao 6_& vr iBMecro,CKBaN(I{H B psAe cfiyqaeB' rle,Trecoo6pasuo ilpr.r,MeHflTb ropH-

nne IRRn l { l ' e . l l huoe  vJ IVq I I Ie I - IHe  Kaqee .TRa Ronr ' r  He  ] r v ]K r r . r  I l n- - r  - ' r -  - - r  - -  -
';;;o 

- 
;;;plr(eH''

T f  A n  2 D I r A t t t r A t \ t - r r r r n m r  i y ) ?  r w ^  w ^ r , r , -' ^ v } / q s ^ r v r v r v y l l L r \ / l . E  E D l l l a l l l j i l ' ] 1  H  { l ( ' 2 1  I I I < f ) R  l l r \  l f  T r l - y r r ^  r ' ^ " ^ ' ^

TaKOH CXeMe He[pepbrBHO B TerreHne roAa paooTaeT cHcTeMa coxpaFrf lercf l ;  ocaAo:x (nneHxa) JrerKo yr,ai lner,cn,IIpoMblB-
rofi. ' oAsaxo uauenpe,HHocrb :! c'creMe erBnB- ; ,"fi,rrr"r-

l{BfIB n pafioue fl,pu6anr,r4rr4, HcroqHuKoM xoropor? flBJrfler-
,cfl o3epo.
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1 '  a a r r a n  - r  t . r  t t l l r  ^ E ^ ^  - - - - 2  -  o,  ovnradrDnDrn r luAusauup n3  Ape la lKFtbrx  rpyo .  IaKoH BoAoSa-
6op noAaeT rBoAy ,caMoTeKOM. fIp,U AOCTaTOTTH,OM npoAonbHoM

- -  - _ _ - _  - _  I t n E n

Psc.5 .  Cxerua ca l ro reqHof i  c [c reMbr  HBi lB  orKpbr roro  I  runa H3 noBepxnocrHbrx  BoA
c KoBIIToM-orcrof iHuxou, uutfxlrrpal lHoHHbrMH 6accefinarun H ropH3oHTa.rbHbrMri BoAosa-

oopaMH

c -  nJran :  1  -  pexa;  2 -  noAosa6op ua  pexH;  3  -  o rc ro i iHur ;  4  -BoAoBoAr , t  AJr f  no-
Aar{II  BoAbr n l i l tSn.nurpaI{IIorrr.rbre 6acceftur,r;  5 - uu(rH.l lrparIHoHr{bte 6accefiurr;  6 -
roplt3oHraJlbHbre BoAo3a6opu (4peuaxnrre rpy6ur); 7 - c6opnarft  xonoAeu, c xJrop,rrpo-

BaHHeM;  8-soAonoA x  nmpe6ure . l ro
6 - p a s p e e :  / - p e x a ;  2 - n u | u n a r p a q x o H H b r e  6 a c c e f i H r t l  3 - , u , p , e H a ) K H b r e  r p y 6 u ; 4 -

BoAoHocHbre  nopoAbr ;  5  -  soAoHenpoHur laeMbre  nopoAbr

yKJIOHe AOJI,I{'HbI, Kat{ orMerreHo Bbrure, H Bcff 'cHcreMa I4BnB
ruoxer '6blrn caMoreqHori.  Ha puc. 5 H 6 noKasaua B nJraHe

cxeMe HflrcooHafl cTaHrI'Hfl OrcyrcrByer) Her H peryJrHp.yrcue-
ro pe3epByapa. Xorq nocJre4HHli rn pfl.u,e cfiyrraeB.Mo)KeT 6uru
paqHoHaJreH, 'Ha,npHMep' nocJre c6opnofi  KaMepbr nepeA ,Ha-
cocHofi ,cra'HrlHeft r,ns pefyJrHpoBaHHfl noAaq'fi BoAbr norpe6H-
TCJIIO.

3. CHCTEMbI tr  THnA (3AKPbtTOrO)

tr4nxeuepnbre cu'creMbr uBnB 3?r{pbrro,ro rttra npuMeHrr-
or,,KorAa lo,(oIIrBS rBOAOHenpoHHuaeMblx vrIIH CJIa'6OnpOH,H-
uaeMbrx nopoA saJreraer rHa ffry'6,HHe 6olee 5 M or noBepx-
HOCTI{ 3eMJIH. nng TaKHx rC,HcTeMr rITo6bI nO,ilo/IHHTb noABeM-

, Hbre ,poAbr, ,coopyx(aror o6nq,uo HHoHJrbrpa,uHoHHbre cKBax{r-
Hbr. Cucreua saKpbrroro rr.rra I4BnB qaue HcnoJrbsyercff
,qJlfi BOCnOJIHeHI{ff Ha[OpHbIx [oA3eMHbrX tBoA: nnn ,noflyrleHHfl

- o -  , - -  -  ? t h F hr uuAUeMHol{ tsoAb|H3 yr{a3aHI{bIX ,cH.creM l/ ltJrtlJ gKCnJIyaTHpy-
" IOT BOAOSa'6OpbI no.U,SeMrHbIx BOA H3 CKBaXil{H.

c,xeua oAHoro_ H3 BapHaHroB I4BilB 3axpbrroro runa fio,
KasaHa r{a pHc. 2.  Bax,nof i  oco6eHHocrbro rar{of i  cHcreMbl
ff 'BJIffeTCfl, Ka:K IIpaBHJIO,,npe4BapHTe/rbHoe yJlyrlueH,ue Kaqe-
CTRA 'RnnI ' I  T{OTnn2 q El  hr taEr l , \ErTJAIr t  nr ' \n ' ! rar r4 . ,^ r rnrDar^nb.n h66rv v ^ r v u r r v r y r  A v r ' r / r \ l r q  v \ J \ _ r l I r v l t v I D \ . r D C l l l )

KOHAHTILIOHHbIM Tpe6OBaH,HflM, Br(Jrrorrafl MyrHocrb rHe 6o.uee
l-3 Mrl i l .  3ro sucoKr.re rpe6oBaH,vn Errn saKarruBaeMori  tso-
AbI, Ho oHH o6trqHo Heo6xoAHMbr. f leno B ToM, rrro HHOHJIbT-
parIHoHHbIe cKBa>KHHbr, B OCO6eHHOCTT,T ;rrp14 rBoAOHOCHbrx ne-
cKax, Han6oJree rroABep)r(eHbr KoJrbMaT a,rlLIH Ha yr{acTKe
IIocr]rIIJleH'Hfl ,B BOAOHOCT{bIft rOpHSoHT. B ,cgsg,H ,c 3TH,M ,HeO6-
xoAHMbr AonoJrHHTeJruHbre lpe6o'naH;un K HCXOAHOfi ,BOAe,
qro6bl 'cKBox('HrHbI He yMeHbrxaJrH Ae6nr npn SIrcnJIyaTaIIHrLt
vtrwt KaK Mox('Ho MeHbUre eno yMeHbrrrailv. 3areu SaKaqHBae-

qro6br He tsbrnaAaJro ocaAr(a; nocJreAHee orHocHTcfi Ko BCeM
TLInaM HBilB. Kportae roro, iB BaKarIHBaeMoIi,B cKBax(HHbI
BOAe He AOJrX(HO 6blrn nysbrpbr{oB tso3Ayxa, LrHaqe M,o>KeT
YJ\4eHbrrlarbcfi npHeMHcrocTb HH0HJrbrpauHoHHbrx cKBax(HH.
vr? Har(oHeu, KpoMe rpe6oBanufi K 6arrepuoJror,?rqecKoMy

r)
I

Pnc.  6 .  Cxeua ApeHaxHo-HH.
Qu.tlLrpaul.ronnofi cKBa)KHHbr

.f -  eepxulr i t  soAoHocHsrft  ro.
pHgoHT B r tecr raHo- rpaau i lu r rx
orlo>KeHHrx; 1^I - s949ys6p-
Hbre rJrHHbr; I I I  -  grxHxrl na-
nopHufi BoAoHocHbrft ropr. lsour
B TpeI I IHHOBaTbTX lecqar rHKax;
IV - sonoynopHble rJrIrHHcrbIe
cJ IaHt lb r ;  / -c ra r f iqecxuf t  u
o  _  - , , , , ^ . . , , , , ^ ^ . , , , *
a  -  

l \ n n a L v n a g L A n n  y p u b n n  5 u .

t f i  A I ' l  B  BcpXI lcM BOAOI IOCI IOM l 'O '
! :  p H 3 o H T e :  3  u  4 - c o o r n e r c r .

BeHHo rHHaMrqecxufr, u crarr.r.
\  . IecxEfi ypoBHH B Hr.r lKHeM Ha-

nopHoM BoAoHocHoM rop,H3oHTe

U
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:9:T1ly, HeodxoAr{Mo AeJrarb 6no"uornqec,r,ufi alarrr4s Ha co-
Aepx{a'Hue roaKTep}rH H M}II(po,cKonHqe,cKHx BoAopocnefi, Koro-pble Moryr BbrgBarb r(o/IbMarg,quro ts uus,u.rirr,paqgouuor?
CKBaXHHe 'H B IBOCIO/IHf l€MOM BO"4OHOCHOM nOpUeOUre..

H3 p',c. 2 c:?rcreMa Harrop'oro I4BIIB .oo^ro"" 
", 

AByx.unuefi'uux pfiAOB ,CKBalr{HH, KOTOpbre [onepeMeHHO Moryr
6urr,HuQ'u,nrrpaquo,HHbrMu r,r soabsa6opHbrMu, qro o6nerqi_
er 6oprdy ,c KoJrbMar atlueft \4 noMoraer ,Boc,craHoBJreHI{Io
npr{eMrlcro,crfi cKBsxHH. B raxoft,cncreMe npe,,qycMorpeHa
npeAB aprrTeJrbH af BoAonoAfoToB Ka.

B HEKOTOPbIX CTYIIAflX IIPH HAilI4.qI,HH IUCTOIIHUKA C AOCTA-
Toqno ul,rcrofi, Bo,[or?,npeABap,HTeJrbHyro tsoAoiroAroroBKy or-
paHHqHBarOT. Hanpuuep, AJrfl ,OAHOTO o6rexra n flpu6aJrrr{Ke
npeABapHTeJIbHafi BoAOnOATOTOBKa SaKaHr{Hnaer,cs yf iyque-
H,I{eM :KaqeCTBa TBOAbI rHa ,CBep

Qopoea H o6essapax{HBaHrreM
p arionunx I,IBilB Ha Enux<s<
rroAaercfl 6es npeABapHTeJrbH
IIHOH,HbIe ,cKBzXt,HHbI npH ,MyTH

Ia), KoJrLr-HHAer{c MeHee 20 n BoAopoc.rrefi 1b0-800 x.teror/.n.
BoAa krs yrasaHuoft cacreMbr I4bnB orKarrnBaercfl cKBa-
}KHHAMH T,JIN BOAOCHA6XCHHfi H B OCHOBHOM TJIf l  OPOlxC-
ILLTfl., C.rrC4YCr OTMETHTb TAM 3HAIIT{TCJIbHOC CHHX(CHHC
rrpr{eMHcrocru cKBa)r{HH sa nepuoA saKaqKH. Ora rpne_
MHCTOCTb BOCCTaHaBJrHBaercfl (iHe ,nonuo,crlrc) ts nepHo,A
Mex(Ay HarHeraF'r4fl,Mrr ,H, B rlacrHocrH, orraqNofi. flo cdHH:
:1ry*rn HopMBrM Anfl raxoli,cH,crer,rbr I,IBnB B ycJroBHflx
uLt H Tpeoyercff npeABapHTeJlb:{oe yJIyqIIIeHHe, MI{H'I,IMyM no
6awrep'ua;rbHbrM noKagare;rflM. Kpoue roro, neo6xoAuMo 6o,
poTbcfi  H ,c 3arpfl3,HeHHeM BOAOpOCJTTMH.

B saBH,c,H,MocrH or ruApor-eofloruqecKgx ,H A,pyrtrx npn_
n n I I I J I - T r a  t t n n , n p r . r #  . ^ v a f , r r y  r r o r n , h r ' ^ F ^  T T D T T D  -  - ^ - - - - - -
i ' V A L L p i . { \  l v t L ' u , D r i i r  

, L ^ u , t v l D i  i i d i i u ' p H U i ' u  y ' L l ) L L i >  M u r y T  , B a p b H p o -

BaTbcrr .  I {anpuuep, B HeKoropbrx cJryt lzs* /^nn noAnr. ITbrBa-
HHfl, HalopHoro rBoAoHocHofo rop?r3oHTa Hg BbrrrreJlex{ail{ero
fopH3OHTa npHMeHflror Ape'Hax{Ho-rauQHJrbrparr-(Ho,HHbre cr(Ba-
)KHHbr H, HarrpaMep, no cxeMe, rrpaBeAenHofi na pHc. 6.

4. [pocTbrE cHcTEMbr r i l  THnA (OTKpbrTOro)

flpocrue cucreMu III ruina raKlr(e orHocflrcfl K
' I {  npHMeHfiIOTCfl ,C I ' ICIOJIbSOBaH,]IeM eCTeCT,BeHHbIX I{

cfi H yflyr{rxarbcfl B pe3yJrbrare npocrbrx MeponpuRtHri,
a rar{x(e ycrpoficrna _lqApgrexHHqecKHX coopyx{enui1
He npeAHasHaqeHHbIX Ailn I,1B[8, Ho yfiyrluarctqux (unor4a
cosAarouux) HcKyccrBeHHyto uH$u.usrpaquro noBepxHocrHbrx
eoA B noAgeMHble. 3aAaqa 3aKJlroqaeTcfl B ToM, qro6u
r.rcnoJrbsoBarb npHpoAHbIe ycJIoBldfl, Hrrv cyqecTByrouue rI{Apo-
TexHnrrecKHe coopy)KeHkrfr.. flp" sToM rrpeAnoJrafaercf rrpoBe-
AeHlre npocrefiurnx Mepoilpu nruft AJIrr yJlyqureHnfl un$n,urrpa-
rIHH c noryqeHneM BoAhI KoHAI,IIrHoHHoro Kaqecrna. I IpH TaKHX
ycJroBnflx BoAa p€K, o3ep, Bo(oxpaHHJrLIu{ Snnrrpyercf l  6es
BcrKHx Ao[oJTHHTeJIbHbIX coopyx{eHHrl uepes 6epera I, I  AHo Bo-
AOeMOB r{ Aa)Ke rrepe3 orKpbrryro rroBepxHocTb 3eMJrH, B qacr-
Hocru rrpn nonycKax Ha HH)KHrrfi 6recp nJIorI{HbI.

B erou cryrrae ornaAaer ueo6xoAnMocrb ycrpauBarb HH-
QH.rrrrpauHoHHbre 6accefiHsr 14 KaHaJrbr nilr, I runa I4BilB rr
norJrorqarculue cKBax(HHbI AJIfl II runa. Kporvre roro, ne rpe6y-
eTcf npeABapHTeJrbHafl BoAonoAroroBKa, KaK rrpaBr.rJro, ilpuMe-
rifleMafi AJrff II runa HBIIB H ileleAK_o AJIfl I runa. OAnaxo
B paccMarpl{BaeMblx cucreMax I, IBl lB II I  runa Mox{er npuMe-
HflTbcfl [OCJreAynUlee yJlyqureHHe KaqecTBa BoAbr kr noqrH
BcerAa ee xJropupoBaHue. B II I  rure HMerorcf l  soAosa6opbr
noA3eMHbIX BOAr pacrler KOTOpbIX OKaSbIBaerCfl CJrOX(Hee, Ta.K
KaK nr{Tar{He rroASeMr{blx BoA qacro npoHcxoAl{T FrepaBHoMepHo
H B cBrsu c a'THM BoAonpAbeMHHKrl pa6otarcT rrpr.r HeycraHo-
Br,IB[reMCff ABHN(eHHI4 nOA3eMHbIX BOA H HepeAKO npH 3HarIU-
TeJrbHbrx xo.ne6aglrsx EHHaNrHueeKoFo ypoBnfl BoAbI. OAuaxo
aro rpe6yer HaMHoro MeHbIrIe Kar,.rlTaJrbHbIX 3arpar, cuu-
)Kaercfl ce6ecrouMocTr) BoAbI rro cpaBHeHuro c aKcrlJlyara[uefi
cr.rcreM I4BilB I runa.

flpe4cranuu HeKoropble npocrelirrrue Meporpr4 fr,TLTr,, seo6-
\aa\ rrrt /rLTA rT ncI \r  n\/uTlTFrr{rncr f tvtT2 If  uct rrn naol\trrT-l ' ! r  Elrr I I  r . I toTpMr.r
r r  v r 4 { r l r r r u  v  , t - \ u ^ t r  l ^ ^ ^  r  q r ^ r r l l  ^ r v A v v r r r ^ ^ l r r \  u v l

I 4BnB I I I  rHna :
npr.I  AocrarorrHori euxocrrr BoAorrocHoro ropH3orrra B ycJlo-

BHflx oKcnJryara:{.Hkr rIpH I4BnB Mo)KHo yBerr4rrurb ero nHTa-
HHe, A CJIeAOBaTeJIbHO, 9KCnJIyaTaIIHOHHbIe 3arIaCbI, nOBbICHB
roa$QurrueHr uuQu.nrrpaunr{ almocQepHbrx ocaAKoB. Hanpn-
naep, Mox(Ho ycrponTb nonepeK yKJroHa MecrHocru ne6o.nrruue
BailHKH, JIeCOHaCaX{AeHI{e 11, B TIaCTHOCTII, JIeCHbIe IOJIOCbI;

B HerulrpoKr.rx perrHbrx AoJrHHax c ua.rofi eMKocrbro BoAo-
HOCHOTO rOpH3OHTa BO3MOIKeH BapHaHT [pOeKTI , IpOBaHI{ f l  npo-

yBefl HqeHr.rff peryJrnpyroqefi euxocrn ;
npu Mo[lHocrLI 6o,rree 20-30 M BoAoHocHoro ropusoHTa H

AocrarorrHo urupoxofi AoJIHHe, HeAocraroqHoM pacxoAe peKH B
orAeJrbHble nepnoAbl vr HeAocratoqHofi pesepnnort eMKocrI{ B
ecrecTBeHHblx ycJIoBHfx Bo3Mox{eH BapLIaHT CHI'lX(eHHfl ypoB-

oTKpbrTbrM
,HapyllreH-

KI{X CH-
cTeMax cfieuHaJrblroe ilpeABapHTeJrbHoe yfiyrllxeHHe KaqecTBa
BoAbI He npuMejHflercfl. fulpononuqecKue,H ruAporeoflonurre-
cKHe ycJroBr.rff pasHoo6paeHbr KaK u y,cJroBnfl ,uusuntrpaunu
noBepxHocTHbrx BoA B noA3gMHbler i{OTopbre Moryr 'H3MeHflTb-

q A
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BOCIIOJIHCHHfl SAIIACOB TIOA3CMHbIX BOA BO BPCM.'I  NABOAKOB PC.KU nyreM uuQu"rrtrparlutr noBepxHocrHbrx BoA B BOAOHOCUUII
ropHsoHT;

_flrtpu eKcnJryarar\uH 6eperonux uusunlrpaqnoHHbrx n,o4q.
ea6opon pycJro peKH nocr-enesuo salrJrrrercni B cBfsH C 9THM
YXYAIuACTCg NHTAHHC NOAsEMHbIX BOA Ug PCI(H. T,NN BOCCTa:
HOBJTeHH n $unarpar{HoHHnx csoricrB pycJra peKH rreJrecoo6pas-
HO npofisBec'Tr.r pbrxJrelrHe BepxHerl qacu{ SaKoJrbMarHpoBaHHo-
ro cJrof ; \

AJIfl NOBEPXHOCTHOTO NOATIHTbIBAHHfl, IPYHTOBbIX BOA MO)I(HO. I4CNOJIb3OBATb CCTCCTBCHHO I,IJII{  HCKYCCTBCHHO SAJII, IBACMbIC
CTAPHI{bI VT NOHH}I(CHHfl B PCJIbEQC HA PEIIHbIX TCPPACAX, B
oco6euuocrr{ nofinaeHHofi; ,

rIpH rHApOrexHHrrecKux coopy)KeHHflX qaCTO Ua6.rlrcAaercfl
ycHJreHHe QU.rrtrpaq:ar B BOAOHOCHbTe ropH3oHTbI ng KaHaJroB
H BoAoxpaHHJrHrrI. l lpn ycrpoficree HeiKoropux BoAoxpaHHnHrrr-
Hbrx nJroTHH AJrfl OpOCHTeJrbHbrx ue.rreli I{HofAa npelycnr a,TpH- ,,
Baror Bo3Mo)r{Hocrb Qu.nlrpar{Hr{ noA nJrorr.rnofrt- lrnil uoairs-
TbIBaHHfl BOAOI{OCHbIX TOpH3OHTOB B ailrrroBvraJrbHbrx orJlox{€:
HI{fX;

eKcnJrya'Tar{Hfl noA3eMHbrx BoA H Lrx HHTeHCHQuT<aqu s, 6na-
TOIIPHflTHbI B KOHYCAX BbIHOCA B OCO6CHHOCTH NPH HAJI T4\LIH B

,H?lx aKKyMyJrHpyroqux eMKocreir Ans coSAaHHfl 3anacoB rroA.
3eMHbrx BoA B rrepHoAbl HeAocrarorrHol-o TTHTaHHH rroBepxHocr-
rrhrMH BOAaMH HJrH Aa)Ke HX OTCyTCTB*tfl..

Ilpune4eHHbre npunreph roBopffr o Bo3Mox{Hocrn yBeJrr,r-
t luTb 9KCIIJIyaTaI{HOHHbIe 3anaCbl nOA3eMHbIX BOAr paCXOA BOAO-
sa6opon nyreM npocrblx Meporpu sltuf,t. KoHe,rHo, npr{Mepbr He
i{cqepnbrBaror pasuoo6pa3ue npupo.{,Hbrx ycJrosufi n cnoco6oe
YflYqIUCHI,Ifl TIOAIIHTbIBAHHfl BOAOHOCHbIX TOPHsOHTOB.

Kar orMerreHo Bblrrre, npu HcKyccrBeHHoM BocnoJrHeHHr{
noAseMHbrx BoA lrcrroJrb3yrorcff nyrh; n ecrecrBeHHbrx noHH-
)KeHr{flx oHr4 3aJrr4Barorct noBepxHocrHoli no4ofi, Koropaf
Su.utrpyercfl rlepes AepH r{ florrBy r{ rrpg s'ToM sHarrgTe.rriso
yfiyquaercfl no Kar{ecrByr llpu Heo6xoAHMocrr{ rJrorqaAKr Jty-

06fl  gareJr bHo. fnlporeoJlorHrteeKue, rprApoJtorHqecKple 
" 

rexglr-
I IECKUE 

YCJIOBHfl C}ICTEM I4BNB C TPABflHbIMH 6ACCCfiHAUH
pasuoo6pagnbl. Cne4yer raKx{e orMergTb, rrTo caMa oKcnJryara-
t\r4fl [oA3eMHbrx BoA Bbr3brBaer cHH)KeHHe Ux ypoeuefi fi TeM

'  caMbIM IIOBbIIITaeT B03MOX{HOCTH AOnOJTHI4TeJIbHbIX IIpLITOKOB
j [oBepxHocTHbix  BOA B noA3eMFrhre.

.  6 .  BbIEOP CHCTEMbI  HBNB

/J.lts KoHKpel'rrbrx o6rexroB rrpoeKrrrpoBaHurr HBIfB Aera-
ilwsar\Hfl cxeMbr, pasMepbr H KoHcrpyKrIHH coopyxeHuri yrorr_
Hflrorcf r{ rrpoBepfrorcfl pacrreraMu c yqeroM yKa3aHHbrx KJIII-
MaTHqecKHX' |HAPoreof iorHqecKHx, |HAPo. l tor l4qecKHx, caHHTap-
Hbrx, SKOHOMHqeCI{HX H npoqHX yCaOeUli, BKJITOTIafl BeJrHqHHy
norpe6uocrn B BoAe, penreS. PacxoA, a raK)r(e KaqecrBo Hc-
xoAuor? BoAbr (vyruocrl, 6axrepuororprqecr(He noKasarelu,
HafiHrIHe BoAopocnefi, coAepx{aHHe ToKcutIHbIx BeII{ecTB u r. A.)
lYqeCrneHHo BJrr{ f l ror  Ha nn6op ,cxeMbr cHcreM HBnB. Han-
ooJ lee  AoporHM.rsu le  rBJr f le rc r  saxpuru f i  I I  run  HBi lB ,  a-uur rcc  AUpuluM qal le  rBJr f leTCf  gaKpbITbIH l I  THn nB,L lB,  a
caMbrM AeureBbrM o6uqHo II I  r l rrr I , IB,nB. f lpe4napHreJrb,Has
BOAOIIOATOTOBKa,. eCJrH rpe6yer,cn cyqecrBeHHoe yryqrueHHe
KsrrocrBa BoAbr (nnn SaKpbrrbrx cncreu I4BnR, xax npaBr{Jro,

, o6seare.rrluan), flBJrf ercr raKxe- Aop_o'rofi, cocraBJr fl,fl,, i lparMep-
Ho, 20-50010 ce6ecrouMocrrr klB,nB. flpe4napr{reJrbHaff xe
BOAOITOA|OTOBKa 'B OTKpbrrbrx orcrof iHurax He Aoporaf l :  I Io Ka-
r t r r r n a t r r . t n [ n 1 r / A r r r r d r '  ^ , . ^ - ^  e  n n l  - - 2 , -.r t ' rr  r  (rtr \-r.c)rr 'Lr, lr \Ennn lv! -  Ur\UJI 'U v- I  -10 

, a l l0 CeO€CTOHMOCTII B0-

AbI - nopngxa Zols.
Enn r runa I4BilB c noBepxuocrsofi Qu,rrmpaquert ueo6xo-

,AHMO 'CTpeMHTbCfl  [epeHecrH B ocHoBHoM yJryqureHHe Kaqe,cTBa
, '  no,nrr Ha unQnJrbrpauHoHHbre oaccefiun (xaianrr) ru uacrHrrHo:Ha no4osocuufi roprl3oHr. A.rrs aroro qa_cro BbIroAHo sedonl-

ul'oe r[peABapHTeJrbHoe yflyrrueHHe KarrecrBa BoAbr B oTKpbITbIX
orcToHHHKAX, rAe cHr.tx(aercfl MyTHOCTb H yJryqrualorcs 6arre-
puaJlbHbre rroKagareJrH. Kor42 B rreprroA rraBoAKa Ha ropHbrx5. TP,ABf l  HbIE EACCEHHbI '  peqKax 6nsaer BbrcoKar MyrHocrb, a B cucreMe HBIIrB HeJrbat
HTIH,HC PAIIHOHAJIbHO CO3AABATb PE|YJIf iPYIoIIIYIO BMCCTI{MOCTb

i  u noAoea6opu e.taror? cncreMe HeJrb3fl  oTKJrroqarb, cJreAoBaJro
. 6u ltpoa'HaJrH3r{poBarb r{eJrecoo6pasuocrn rtpeABapr.rreJrbHor,o

ocax(AeHHf KpynHbrx BSBerrreHHbrx BerrrecrB B necKoJIoBKaX.

nnE l  . 1n f - \ f f  g  l I Z l f  D  a  I / \m  D  O  r t r r r f  o l \ t r r  T t r t t nn
t , ve  vL  vps j r \ r ^pq r \ r I '  I r ( r d l r IAC l , I v t 4 .  r l ' . f l \ , r l .

3ra:-,rpo6.neua Ailfl cr4creM HB|IB coBceM He paspa6oraua.

TpaBflHbre 6accefiHbr, Ha AHo Koropbrx yKJraAbrBaroT AepH.
Bo scex rpocrbrx crrcreMax I4BIIB orcyrcrByror coopy)Ke-

oTAeJrbHbrx gJreMeHToB cHcreM I4BnB, paccMoTpeHbr HHXe.

uuff 'no [peABapr{TeJlbuort goAo,uoAroToBKe, Ho udcne [ofiyrreHuff
noAseMHbrx BoA Ha raKHx cHcreM .Mox(er 6uru flocJreAyroqee
yflyqueHHe KaqecTBa BoAbI' a xJIOpupoBaHLIe, KaK [paBI'IJIo'
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i .nasa iv .  oBl t tHE BonPocbl  npoEKTHpoBAHr, l f l
CHCTEM HBNB

I. OEOCIHOIBAHH E IIPOEKT,HPIOBAH,Ufl

llpoexrupoBaHue cr{creM I4BnB flBJrflercfl crrerlnQuuecruu,
HO B TO X(e BpeMfl BKflIOtIaerCfl, KaK cocTaBH afl, LraCTb IIpOeKTI{.
p_o_BalFrufi BoAocHa6xesus B rIeJroM. flpu npoeKrr{poBaHnu
I4BnB ueo6xo4ulao yrrnrbrBarb ero BgaHMocBrgb c cucremori
BoAocHa6>xeuus B rIeJroM. I4BIIB cJreAyer rrpoeKrr,rpoBarb c
yqeTOM KOMnJIeKcHOfO HCIIOJIbSOBaHIIf l  BOAHbIX peCypCOB, CxeM
BoAocHa6xeuns H KaHaJrHs ar\vtr4, paspa6o'raHiHr 

-s 
cocTaBe

reHepaJIbHbIx TIJIaHoB pafioua. llpoexrrapoBaur{e crrcreM I4B[B
AOJIIKHO OCHOBbIBaTbCfl Ha aHaJrHse rrpHpoAHbrx, TexHI4rIecKHx
'u,cannrapHbrx yc.nonnfi HcroqHHKoB BoAocHa6xe*ufl..

Ilorpe6Huri pacxoA cncreM I4BilB orpeAeJrflercfl s o6uevr
npoeKTe BoAocHa6xeHraq c yrreroM npupoAHbrx, catttrapHbrx,
TexHHqecKHX Lr SKOHOMI{qeCKHX iloKa3arenefi, a TaK}I(e HMero-
UII{xcf l  eoAosa60pHbrx aoopy)Kesuft.  r lpn,orleHKe norpe6uoro
pacxoAa cr{creMbr I,IBnB cJreAyeT yuilrunart xoeQ$uqr{eHr
HcrroJrb3oBaHHfl r,rcxoAuofi BoAbr B cHcreMe I4BnB, s 

-oco6eFr-

HocTI4 KnA uucpH"ntrparIHoHHux 6accefiHos T)r, a raKx(e [oT€.
pu ilpr npoMbrBKe coopyx<euuft, [peABapureJrbHoM r4 rrocneAy-
p,SW yflyqrxeHaH KaqecrBa soAbr. floresHlrft pacxoA cucreMbr
I'IB'IIB orpeAeJrrrercr c nepcilexrunor? ua 25 ner u 6onee. 3a-
reiu rrpH or-rpeAefleHHH pacxoAa cHcreM i{BilB Ha orAenruufi
IIepHOA yr{HTblBaror pacqeTHbre cpoKH ,crpor{TeJrb'cTBB, a B cJry-
lae seo6xoAHMocrI{ H Ailn rrycKoBoro r(oMnJleKca ,cr{creMbr.
Kporr,re roro, qeJrecoo6pasno rdMerb coo6paxeHufl vr Ha orAa.
JreHHyro 'repcrreKlgnl (50 Jrer rr 6onee) KaK no Bo3Mo)r(HoMy
D A C X O I l V  C . ' I ' C T E M  1 4 R . N R  T T I T  ' U  T T . |  \ / N I T N E I I t r G I ' ] \ / T  N , | Q ] \ / T A T T T A I J I ' c I  r r ^ .
I  

- - - - - - ^ J  
t  a  s r l  

J  
v v L v u . L L . L  r r ^  

t r s v r Y r v l r + v a r r ^ r l  
v v

opy)r(eHafi raxoli cncreMbl, TaK KaK rrocJreAHee MolKer ilHMurH-
poBarb_ ee pacxoA. llocleAoBareJrbHocrb npoeKrHpoBaHr{ff cLr:
creM I,IBilB uossoJrfler B AaJrbHerhuena B'HocHrb yrorrHeuufl Ll
refqe BHeApsrb parllroHaJra3arrHro rro Mepe pa3Brrufl, crpoH-
TeJrbcrBa H sKcirJryarar\HH yKa3aHHbrx cHcreM rro ,oqeperflM Hx
'crpor4re4bJrya. 3ro onpeAeJrflercf onbrror\{ oKcrrJryaTa,r{Hr.r cH-
cTeM I4BnB H, B qacrHocra, Bo3MoN(HbrMH krgMeHeHHfl,Mu co
BpeMeHeM rrpHpoAHbrx r{ rexHHr{ecKHX ycnonufi. n.ns [poeKTr{- ,
poBaHr{fl cn,creM I4BrlIB cJreAyer HMerb rrlApoJroruqecKue AaH-

TnpoBaHli,q clicTel,{ I4BHB fiBJIseTcs 3aAaHI{e 3aKa3qHKa Ha

npOeKTHpOBaHLIe BoAOcHa6XeuuR, AaHHbIe H3bIcKaHuh u cpag'

uilte.rttuirf i aHaJIHs nn6opa BaplaaHroB HcrorIHHKa BoAocHa6-

XCHI,Ifl.

2. CTA,4HH nPOEKTI,IPOBAHHT V I{X CBfl3b C H3bICKAHHflMH

flpoerrHpoBaHl{e cucreM I4BilB Ailfr BoAocHa 6>xennn BbI'

noJIFIflIoT C yrIeTOM npeAnpoeKTHrtX pa6OT, CxeMbI I{CnoJIb3OBa-
HHf BOAHbTX pecypcoB oTAeJrbHOrO peqHoro 6accel iua, reHe-

H BXOAHT B feHepaJrbHbre r rJraHbl  pa3BHTHf l  aAMI4HHCTpaTHBHbIX

partonon ( lo o6.nacrr- Kpafl  v Aax{e pafiouon BKJIIoqH-
tentuo)

Bo4oxoenftcrsegHltli 6anav,c cocraBJlfleTcfl l{cxoAfl H3 P3-
I IHOHaJIbHOTO UCIIOJIb3OBaHHq IIOBepXHOCTHbIX H IIOASeMHbIX

BOA, BI (J I IOqaf l  9 I (OHOMHqeCKHe nOKaSaTeJIH'  nOBTOpHOe HCf lOJIb-

3oBaHHe BoAbI ,  o6oporHoe BoAocHa6xenge A 6essosspaTHble
fiorepH; [ocJIeAHHe npLIHH\49IOrCfl_.nO Mepe yJIyqIXeHHfi ]ICROJIb'

sOBar.rHrr BoIlbr n paevrepe 20-300/s lr  McrrbrIIe or l lorpe6neHnr.
TJ^ , ,  ^n^moD nar r r r r r  n r rnnvn?q#crnpr rHorn  6a .naHea  VqHTbIBaeTCf l
I I I J r I  \ - t - , \ - r  C l D r / l \ . l l l r r r  ! v A v / \ v v  - - - -  J  -

TaKX(e OpraHI{3 At\Lrfl OXpaHbI BOAHbIX pecypcoB or 3arpfl3HeHl',If l

H HCTOIIIeHI{fl, a TaKx{e ApyfHe MeponpHflTl4fl., HaIIpI'IMep pery'

JrHpoBaHHe l loBepxHocTgoro croxa. B 
^soAoxossf icrsesHuf i  

6a-

JraHc BxoAfT AaHHbIe o pacxoAax noBepxHocTHblx H [OA3eMHbIX

npHBOAHTCfl noTpe6nOCtt B BOAe I{, B qaCTHOCTI{, AJlfl XOStII 'ICT'

BeHHo-nt4TbeBoro BoAocHa6xceuHR, opoIUeHHfi ,  BoAHoro TpBHC'

I IOpTa, pU6uorO XoSRfiCrna, a TaKlKe yrIuTbIBaeTCfl  MI ' IHI1MaJIb-

Hrift 4onycruurrft croK B peKe. Taxuu o6pasovt, npg npoeKTH-
poBaHI{H cLIcreM I4B[B ueo6xoAl' IMo yqurblBarb pacnpeAeJle'
' r r^  n^rrnwnaqr l r r .FRprrrr r f  rn ( - ra. f iA 'n. .  A,  A ?iCi iO; ib3otsaHl ie ?{CTOqI{ I I -

noJrHfleMoMy BoAo'HocHoMy,ropusoHry, ronorpaQuuecxne rrJra.
Hbr, a raKlKe oqeHKy caHnTapHbrx yclonufi.

PacqerH cucreM HBilB o6gsareJrbHo yBffsbrBaror c era.
IIaMH Heu'cxanufi, a Taxx<e norpe6ilbrMl{ pacxoAaMu corJra,cHo
npoeKry BoAocHa6xeuns o6rexra. O6ocuoBaHHeM AJrs rpoeK-

38

Ka I4B[B cOrJIacoBbIBaTb c coorBercTByIOuII{MI{  oprBHH3S-

I I I { f fMH.

B CCCP I,IBi lB craJlo 6onee IxHpoI(o pa3Bl{Barbcq HeAaB-
Ho. f loa'roiuy n BoAoxosgticrseHHrtx 6anascax oHo nOKa y'IU-

TbIBaeTCf l  peAKO, H B CBf l3 I I  C sTHM npl {  npoeKTI IpOBaHHH CHC'
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reM idBnB orMeqeHHbre noKasare/rn BoAoxossricrseHHoro 6a.
JIaHCa-CJreAyeT yTorrHffTb. ;

B l98l r. 6olgg llrv6n_.yKoBaHo nocraHoBJreHue I{eHrpa.rrr.
Horo Kouurera KIICC H cosera Muur{crpoB CCCP <<o rtaepax,
Iro AanrHefirrreMy yflyqueHHro npoerffHo-cMerHoro AeJra>;
(Nb 312, 1981 r.) u e pasBtrle aroro nocraHoBJreHr.rr <<l4ucr. ' i
pyKI{Hfl O COCTaBe, nopflAKe paspa6oTKH, corJracoBaHvT H yr-
Bepx{A.eHHH flpoer{roB H cMer Ha crpoHTeJrbcrBo rpeAnpunrufi,
eAa_Hnfi H coopyxceuuft>> (CH 202-81).

Ha ocHoBaHHH yrBep)KAenubrx cxeM pasBr{Tr{r nporrsBoAn-
TeJrbHbrx cHJr u pa3Merr{errfl, orpacnefi HapoAHoro xosqftcrsa
o6ocHosbrBaercfi rleJrecoo6pasHocrn npoexrrpoBaHr{r HoBbrx,
peKoHcrPYnqHq n pacIIIHpeHHe rrpeArpHnrufr H coopyxeuuir.
flpoemupoBaHue 19_ 9Il 202-81 ebrnonHnercn rrpuMepHo
raK x€, KaK no CH 202-76, r. e. B ABe craAHH (npoexr
co cBoAHbrM pacrlerorr,r n pa60rlaff AoKyMeHTaqHf no cnaeravr)
Lr B oAHy craAHrc (pa6ouuit [poeKr co cBoAHbrMr.r cMeraMr{
cTor{Mocrr-r). ocHosaHr.reiu AJTr rrpoeKTr{poBaHHfl flBJrfferct
pafioHuax cxeMa. Cne4yer yqecrb, qro <<I4HcrpyKuufl no rrpu-
MeHeHr{ro rnaccu{rHr(arlHr.r er(cnJryararlr{oHHbrx 3aIIacoB rIoA-
seMHbrx BoA K MecropoxAeHHsM fipecHbrx BoA locyA,apcrBeH-
nofi rouvrcctvr no 3anacaM noJregHbrx HcKonaeMbIX rrpu Coge-
re MuHucrpon cccP (fK3) ll2l u <<Cxeua nocrreAoBarerrb-
Hocrn era,..vtft uccJreAosaHnfi>> MnHucrepcrBa reoJrorur,r CCCP
He npelycuarpzBaror HBIIB.

f t - -  r  -  l r h F n

,  rrpH c"roxrHocTH yrrJrrrJ peKoMeHAyeTcfi  [poeKTHpOBaHHe
HOBbIX CHCTeM BbI[OJrHflTb B ABe CTaAVH, a npH paSBlITIrH
4eficreyrcrrlHx clrcreM unr fipv Hailr4q:f^tr xoporuero aHaJrora -
B OAHy CTaAHFO.

v.rurHeaff npHBeAeiHHue AoKyMeHTbr, a TaKx(e r{Mercuyrocfl
rrpaKrHKy, npoeKrHpoBaHHe cr.rcreM ITIBnB IIpe,rlJraraercfl
BbInoJrHflTb c yr{eroM BbrrrreyKagar{Hbrx craAufi HccJreAonaguft
w H3yqeHr-rocrn ycnonHfi no cxeMe [ocJreAoBareJrbHocru
oueHr(H gr{c[JryaTarIHoHHbrx 3anacoB r]oA3eMHbrx BoA npH
r.tcKyccrBerIHoM Bocno.rtHeHHH, craAnt? HslrtcxaHIaft H npoeKTH-
poBau?rf l  cr{creM i, iBI iB (npun. i  )  " B erofi  cxeMe KoMn-
JreKcHo npeAycMarpHBarorcfl raAporeoflorHqecr(He, rHApoJrorH-
qecKlre H calruTaprrbre flocraAufiuue HccJreAoBarrr{ff c oueuxofi
HsyqeHHocru AIrr npoeKrr{poBaHHfl cucreM I4BnB. f lpH
gKcnJryarauHr.r cncrer\{ 14BnB AoJrx(Hbr npoBoAHTbcfl cra-

6oroil coopyx<eHnft I4B[B, Koropbre BMecre c
AOIOJrHHTeJrbHbrM14 HCCJTeAOBaHHfiMH f lBJrf l ]OTCfl
npoeKrnpoBarrHfl  pa3BHrHfi o6rexra I4B[B.

HeKOTOpbrMr{
ocHoeofi LJtfr

AHanus Bo3Mox(Hocrn HcrroJrb3 oBaHLtfl AJrfl BoAocHa6xeHns
cncreM I4B[B H nu6op nx QxeM QJreAyer Har{HHaTb c qaMbrx
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paHHux cra1nh HBbrcKa nufi. i ioerovry npoemlipoBiltnt<u cl{cteM
14BnB Ha Bcex craAr{flx uslrcr<aHnfi AoJr}(Hbr lrpr{HHMarb
yqacTue H aHalrKsrrpoBaTb noflyqeHHbre pesyJrbTaTbr.

Cor.nacHo pacflopr]r(eHr4ro MusHcrepcrBa reoJrofur.r CCCP
or 25 Hor6pn l98l r.  sa Nb 438-4 BMecro npe)Knero T3O
(npn yTBepx(AeHHpr gKcnJryarauHoHHbrx saflacoB [oABeMHbrx
eoa) cocraBJrflercfl <TOA no orpeAeJreHuro ronAllqurt>>.

IIopn4oK H coAepx(aHue ruAporeofloruqecKux HccJreAoBa-
uvtfr LIrr o6ocHos a:nnr, npoeKrnpoBaHnfl I4B[B, npHBeAeHHbre
B npHJro)KeHr{H I, uoryr HsMeHflTbcfl B saBHcuMocrrr oT HgyrreH-
Hocru gr(enayararluoHHbrx 3anacoB H npupoAHbrx ycnonnfi .
Bax<HunI B 4erannuoft pasBeAKe sKcrrJryararruoHHbrx ganacoB
flBJrrroTcfi onbrruue pa6orbr so'VIBflB e Harype. OAnaxo A.ns
orIeHKu-rro Bbrcoroli Kareropr{H H HByqeHHocrH npn Halrn.uur
xopouero aHaJlofa Ueabro npeABapuTeJrnnoft pa3BeAKr.r Mo)Ker
6urn iloayqeHue 66.nturefi ausopu ar\HLr, l.r onuiHue pa6orbr rro
' l , IBnB Moryr 6um saMeHeHbt aHaJrH3oM cpaBHeHHfi ycnonufi
HccJleAyeMoro o6rexra c aHaJroroM, rAe HMeerc-fi onbrr-HBilB.
flpu eroM conocraBJrflrorcff npupoAHbre ycJroBr{s, BosMo>K.'Hocrb 

Hx HsMeHeHHfl npu oKcnJrya'rarrHu cr{creMbr I4B[B H
npoBoAsrcfl roJrbKo na6oparoprrbre HccJreAoBaHHfl* B eroM
cryqae no npeABapr{renlu,ofi pa3BeAKe o6texra HccJreAoBa'Hr.rrr
Mox(Ho o6ocHosarl orleHr{y no Bbr'coKHM KaTefopnflM uayqeH-
Hocrn gKcnJryaTaqlroHHbrx sarracoB u rroJryquTb o6ocHosaune
TexHo-pa6oqero npoeKTa. flpoueHrHoe coornorueHr.re Karero-
pHfrI HsyqeHHocrtr AJIfl i,iBnB rrpH yrBep)KAeHHH oKcnJryara-
u,uoHrrbrx sanacoB noKa He perJraMeHTHpoBaHo. f lpn npoeKTH-
poBaHr{H B oAHy H ABe CTaAnr4 MOX{HO npHHfrb U3yrreH-
HOCTb 9KCnJTyaTaIIHOHHbIX 3anaCOB nOA3eMHbrX BOA C
HcKyccrBeHHbrM Hx BocnoJrHeHHeM AJrr I ouepe4r{ cTpoHTeJrbcrBa
500/0 no A n 50% no E, a Ailfl, pacrrerHoro cpoKa rrpnMepno
25olo no A, 25-5;0010 no E 4,50-25010 uo C1, corrlaCyfl sro Alfl
KoHKperuux o6reKroB c fK3.

3. OErrIAfl  CXEMA BOAOCHABXEHHfl

IIper BoAocHa6xeHur.r c cucreMofi I4BIIB sosHuKaer Bonpoc
o nau6onee noJrHoM parlr{oHaJrbHoM HcnoJrbBoBaHHH pacxoAa
rarofi cr{creMbl. flpu KoHA}IIIHoHHoM KaqecrBe BoAbr cucreMa
HBIIB AoJr>KHa yAoBJre'rBopflrb norpe6uocrb,' Koropafl r{aMe-

cyTKaM B TeqeHHe HeAeJrH, a TaKlKe no qacaM B TeqeHHe cyToK.
I,IsivreHeHHe rro roAaM o6uqHo cBfl3aHo c o6ul,nu pocroM rroT-,
pe6uocru, a raKx{e c HeKoTopbIMH AoTIoJIHHTeJIbHbIMH ycJIoBLIfi-
MH: Hanpr,rMep, B 3acyuJrHBble roAbt, KorAa H pacxoA HcToqHH-
Ka BoAocHa6xeHurr yMeHb[Iaercf l .  HsN,reHeHHe no cegoHaM H B
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TeqeHHe HeAenu cyrorrHoro pacxoAa, a raKxe f i  qacosoio 3aBr,t-
crrr or KIrHMara 6,naroycrpolicrBa ropoAa, yKIIaAa x(H3HH Ha-
ceJreHufl, pe)KHMa pa6oru npeAnpr.rnruft tr yqpelrAeuuli, nor-
pe6Hocrr LJtfl, noJrr{Ba yJrHI{ H 3eJreHbrx HacaxAeHufi, a raKx(e
ce3oHHoro H3MeFreHHfl rrucJreHHocTr4 HaceJIeHHr. B Couu,
HanpHMep, norpe6socrt B BoAe yBefiHrrHBaercff B KoHIIe Becnbr,"
JreroM r{ oceHbto s 2 pasa no cpaBHeHuro c 3trMHHM nepuoAoM.
Tarue uar4'eHeHuff pacxoAa yqnTbrBaror rrpu rrpoeTTr,rpoBaHur{,.
a xoe$SurrneHrbt cyrorrHofi u qaconofi uepanuonrepnocrr4 (n,tar.
cnMaJrbHbre H MHHHMa.ntuue) npuBeAeHbr B pyKoBoAcrBax no
BoAocHa6x<eHnrc, crpaBorrHuKax [32] n CHnII I I-31-74. Otna-
KO B 3aBHCHMOCTH Or MeC'rHbrX yCnOnUfi Moryr 6urn orKirroH€,:
HHfl or HopMarHBoB. Baxuo, . Iro6H cncreMa racKyccrBeHHoro
BOCnOJTHeHHfl yAOBJrerBOpnJra 3Ty HepaBHoMepHyro no BeflLrqfl-
He norpe6nocru. Ec.nH peryJrr{pyrcuue eMKocrr{ B cncreMe Bo.
Aocua6xeHurr MaJrbr, ro paxoA cucrenrrr I,IBIIB ,u,;rs yAoBJrer.
BopeHHfl norpe6Hocrr.r 6ya,er HepaBHoMepHbrM. HanpaMep, Aaff
ropoAa c HaceJreHHeM 100 Tbrc. xnreneft, HcnoJrb3yfl AaHHbre
CnpaaouHHKa L321, Mox(Ho Bbrrrr{cJr?rrb MaKcuMannnufi qaco-
nofi  pacxoA npnMepHo 1,5-2 r i  Mr{HuManluufr 0,2-0,4 or
cpeAHeqaconoro. A. A. .Ily6nHcxux AJrfl oAHoro Hs ropoAoB
cAeJraJr ali^anrr4s soAosa6opoB noA3eMHbrx BoA, qro6u BblflBLITb
BosMo)KHocrb noBbrrueHnfl Hx e$QerrHBHocrH ryreM ycrpori-
crBa AonoJrHHreJrbHbrx peryJrr{pylouux euxocreft \ns, 6onee
paBHoMepuofi pa6oru vKa3aHHbrx Bo,u,oga6opoe. Cvroqsafl  rro-
Aaqa soAosa6opoB coc'raBJrflJra paHee 170 rbrc. lr,3/cyr BoAbr
npr{ Bo3Mo)KHoctnx 215 ruc. u3/cyr. MarcrEuantsuri  qacoeofi
xoeQQHrIHeHr Hep aBHoMepHocrH uorpe6,neHnfi no A. A. JIy-
6sHcxux B paccMarpuBaeMoM ropoAe cocraBJrsn l , l -1 ,5 u uu-
HHMaJrbHufi 0,5-0,8. PeryJrupyroulaf l  eMKocrb Bcex peoepBya-
n ^ -  K ,  t  - ^  O A  Q K  ^ t  t ^  * r 3  / - ; ^  * . ' ^ . .  a ^
y t J f , ,  \ . r . o r / L a ,  / r w r . ) U  r D r L .  I v l  U J r l J A y g l  I C r n , / l \ E  J . r t r U I D r . t r \ . r  . E l  r l U Y l l \ J ( ;

BpeMfl AaBJreHHe r{a HeKoropbrx yqacrKax BoAorrposoAHoft cerr{
ropoAoB noBbuua/rocb Ao I Mna rrpu rpe6yenrou 0,75 MfIa, npu
groM B HorrHbre qacbr qucJro anapufrt Ha Hapyxsofi ceru'cocraB-
Jrfl,IIo 70olo o6lrtero HX rlucra.

B cBflsH c srHM no reopun cnyuafiHux SyuxrlHr? c o6pa-
6orxofi Ha SUBM <<Mnscx-32>> 6snpr ilpoa3BeAeHbr pacqerhr
paIIHoHaJrbHoro HcnoJrbgoBanLrfl. noAarrH soAosa6opoB Lr eM-
Kocrn peryJrupyroulux pe3epByapoB 6ntnu yBeJrnqeHbr Ha

liacocbi c peryJ[ipYroqunn npHBoAoM Anfr r{sMeiieHr{fi qacTorbr
BpauleHus B 3aBucr{Mocrn or AaBneHHff B AuKTyroqefi ToqKe,
ycrpaHHJIr4 HerrpoH3BoAI{TeJrbHbIe pacxoAbl - aBapr{fiulre yrerr-
ru. BoAosa6op craJr pa6orarb paBHoMepHo. Bcs cucreMa 6trna
o6opya,oBaHa aBroMarnqecrofi  6ecnpoeonoquofi  cBfl3bro, nos-

::nottef i  

pery"lHpoBarb AaBJIeHHe B cerH, HanorIHeH?Ie pe3ep-

ByapoB H pa6ory HacocoB.  foAoBan aQci leKruBHocrb cocraBHJra
480 rbrc. py6. rqu cpoKe oKyraeMocru KarrnraJrosnoxenufi
Bcero ABa roAa. Cne4yer orMeruTb, rITo B paccMarpr{BaeMoM
rrpr.rMepe 6ama yI{TeHa Bo3Mo}KHocrb AoHcnoJIb3oB arrfl, pacxo-
na no4osa6opa noA3eMHbIX BoAr tr, toulHocrel i  HacocHbrx craH-
unr? I noAreua H nponycxHofi cnoco6uocrn BoAoBoAoB. f lpn
6i6y11,rlrefi aMnJrHryAe rracoBbrx Koe$SHrrHeHroB HepaBHoMepHo-
crr4 H npH HeAocraroquofi peryJrnpylouefi BMecrHMocrH peeep-
ByapoB HcnoJrbsoBaHHe noAosa6opoB noA3eMHbIx BoA 6y.u,er xy-
xe ,H c r{cKyccrBeHHbIM BocnoJIHeHHeM. VqurHsaff HepaBHoMep-
Hocrb norpe6n etvr, BoAbI AJrff xo3qficreeHHo-nuTbeBblx qe.nefi,
cJreAyer yrrHTbIBarb TaKX{e norpe6HocrI,I BoAbI Ha llo)Kapory-
IrreHHe u L;'l,fl npoMbIIxJIeHHttx ue,nefi.

B ueroropbrx cryq2nx npuxoAuTcfl orKa3blBaTbcfl or Iicno-
Jrb3oBaHHfl cncreMbr I4BilB. Hanpnuep, Ann oAHoro ropoAa
gnroAHefi,  oKa3aJrocb, HcnoJrb3oBarb noBepxHocTHble BoAbI c
n,onuofi  ouHcrrof i ,  TaK KaK ropoAcKafl BoAorlpoBoAHafi cerb
rrorITI{ H e norp e6 o B a[I a AonoJr HHTeJT bH bIX KanHT aJI oB JI o)Ke uuft.
B ro BpeMfl I{aK pasBzrHe cncreMbl I4BilB B AaHHoM ropoAe
norpe6oBaJro 6rt 3HaTIHTeJIbHbIX Kanr4Tanrosnoxenuft. O6ssc'
Hflercr aro reM, rrro cucreMa Ir lBnB H BapHaHT no4osa6opa
Lt3 noBepxHocrHblx BoA HaxoAflTcf Ha IIporHBonoJIox(Hblx
cropoHax ropoAa.

Taxnna o6pasovr, nu6op H eKoHoMHr{ecKyIo oIIeHKy BapHaH-
Ta HcroqHHKa BOAocHa6xeHHq cJreAyer npoH3BoAHTb B ueJIoM
npH olleHree ecefi clrcreMbI BoAocria6xeHllq.

4. HAAEXHOCTb CiI{CTBM HBTI.B

I(areropur.I HaAe)KHocrH noAarrn BoAbI B cncreMy BoAo-
cHa6>xeHnq npHBeAeHbI B ra6n.  2.  I4s ra6nuqu BHAHo, qro
6ontruascrBo cLIcreM BoAocHa6xennn npn qHcJIe >KHTenefi  6o-
Jrec 50 ruc. A9JI>KHO oTHOcHTbcs 1ro ]IaAe)I{HOCTH I( I xarerO-
pvH, f lo Koropofi  4onycKaercr cHHX(eHHe noAarIH H9 6onee qevt
^ A  ^ t  I  a . !  ^  - ^ - o -  - ^  E n  - -  - ^

30% B TeqeHI, Ie i -J CyT, I IpH I IHCJIe >KHTeJ-IeH AO DU TbiC.-AO
3070 B TerIeHHe MecflI\a Hilvr nepepblB [OAariH BoAbI B TerIeHHe

3-5 q ( l I  xareropua).  t lacrora yrasaHl loro cHLIx(eHHfl  noAa-
r{H BoAbr He perJlaMeHTnpyercfl. f lp" raKux rpe6onaHuflx AJIfl

xoAy H r,i ln II rareropun (uaceneune or 0,5 Ao 50 rlrc. )KHTe-

"rrefi) - 900/0.Cneayer HMerb B nHAY, tlro rpn I ' IBflB BoAo-
UOCuuf i  TOpH3OHT BO MHOTHX clyqaf lX r tpaKTHrIeCKH HMeeT

pe3epBr{yro eMKocTb H B CBtl3}I C STLII,I MOX(eT 3IIaqHTeJIbHO nO'

BbrcHTb npoqeHT o6ecneqeHHocTu r IpH HaAJIe)KaII IHx pacqeTHO'

4-7  ?  r ' . lo  r , r3  He r rqnnnHLyv ,n rar r rTr rqy  I I  nnr r . r .A l \ r  a  . . to r rq r rn r r r r  rT r r^ .  r v  L  s r v .  r Y r  / L  V r s r ^ + r r r r l l  ^ ^  r l v A y v r r r s  t V I s l r v s l r s r l l

I  xareropuu HaAe>I{HocTH [OBepxHocrHble no4osa6oprt KaK
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AOSa6opoe cHHx(arorcfl KoHqeHTpauHH 3afpfl3HeHr.rfl B gOAO-r

gKcnJryaTauHoHHbrx noKa3areJrqx soAoea60poB. Ho eue 60nee
Bax{Ha o6ecneqeHHocrb HaAex(Horo xaqecrsa soAbr npu I4BIIB
no..cpaBHeFrHro c HcnoJrb3oBaHlreM noBepxHocrHbrx BoA c rroJr-
HOfi O'rHCrX.Ofi, qro oco6euuo Bax{Ho npu sannoBbrx 

'(*pa"xo-1

npevrenuux) sarpflsHeHHflX rroBepxHoc"uux BoA. Aeno 
'" 

"o*,,tlro BOAOSa6Oprr or nnswrbrpauHoHHbrx coopyxreunfi pacno.rla-i
raror o6uquo Ha paccroflut isx b0-100 m,^pe4xo iueurrue, a,
HHorAa H 6o,rllue, a cKopocru ABHX(eHHfl 

'"ui4"nutp"t1"o""ofi

noBepxHocrHoli BoAlr B BOAOHOCHOM - rOpH3OHTe npr{HHMarorcf,
oKoJro l-2 t t lcyr. Bpeua i locry_rue HHfl,  BoAbr K BoAosa6opan,t '
cocraB/rqer oburrHo oKono 25-100 cyr. f lpu oroM oKoJro Bo.

HOCHOM ropHs_o_Hrg^ xoropufi HaMHOTO flOBbrrrraer HaAe>K-
HOCTb CHCTCM I4BNB; BbIIIOJIHfl,f l,,sAIIIHTHYrc 6APICPHYIO POJIb.c"[eAosareJrbHo, no KaqecrBy' noAaBaerrrorl roaoi rr"pacxoAy.
cucreMa p'IBnB flBJrflercfl sHatureJrbHo HaAexHee soaosa6o.

raro-B JpyAfl_ultrxcfl., focyaapcrseuHo_fi cauHrapnoft r{Hc[eK-:
uHerl, EaccefiHoeoft nucnerqneft 14 I,IHcnexrlHefi no oxpaHe',
pu6Hux 3anacoB (a.rrs noBepxHocrHbrx goa), TeppnTopuaJrb-

HbIM reo'JrorHrrec'KnM y[paBJreHHeM, MunucrepcrBoM reoJIorHH
cccP, a TaKlr(e 

" 
iauHrepecoBaHHbrMn opraHr{sarl}rffMr{

no er(cnJryararrnr, eJreKTpocua6xenuro H Ap. flpu orIeHKe
gKc[JryarauHoHHbrx Sana,coB no'ASeMHbrx BoA c HcKyccTBeH-
HbIM BoenoJrHeHHeM Mo)KHo pyKoBoAcrBoBarbcff pa6orofi
H. A. flnoruvKoBa H K. 14. Cuqesa t20] n uncriyrqnefi
fK3 tl2l.Kponae roro, no orAerrbHbrM BeAoMcrBaM paspa6o-
TaHbr per(oMeHAaIrHH nO pacqeraM, npoeKTHpoBaHHro, 3KCIIJrya-
Taur.u.r lr Ha6.urcAeHHflM sa pex(HMoM ar(cnJryararlnu I4B[B
127 -2el

F I a n a V. yJlyrl III EH H E KAq ECIBA BOAbI
B  CHCTEMAX HBNB

I. OCIHOBbI YJIYTIUIEHHfl

poB no,BepxHocrHbrx BoA c nonHoli Hx oqHcrxofi. HaAexsocrn ,
HCrOIIHHKOB BOAOCUa6XeHr4fl , ,  K. COX(aJIeHHIO, B 9KOHOMHqeCKHX
f loKa3areJr f lx  noKa He'pa3pa6oraHa.

5. TEXHHqEC'I(HE H,OpMATHrBbt, pl4KoBoAcTBA

, H COIUIT.ACOBAHI4fl B KaqeclBe ucxoAsoft ,BoAbr Ailfl, HBIIB, KaK npaBuJro,
{eperca roBepxHocrHaff BoAa H3 p€K, osep, BoAoxpa*"nrrrt.
JTy BoAy HeJIbStI He[oJIbgoBaTb AJrfl xo3sficrseHHo-nurueBoDo
BO.A,OCHa6Xeiiar, TaK', KaK rro pflAy rroKasare.nefi (uyrHocru,
caHHTapHbrM 63r41epnar4bHbrM noKasarenru) orrr 

"u 
5rruq.er

rpe6onaHr{flM roCT 2BT4-T\. roeroMy ee seo6xoAz"ro ynyn-
IIIATb. B OTNH'IHC OT O6NrqHOfi OqHCTKH BOAbI AJIfl XOSfiI?CTSCH-
r{o-nHTbeBofo BoAOCHa6Xeuus yJryqrrTeHHe KaqecrBa BoAbr
I.ilfr, I rnna e'ereM HBIIB o_c_yurecrBJrf,ror 

" 
**$*n#puu"o"-

Hbrx 6accefiHax,_ a AJrfl III rnna- npu nonepxHocruoli
uH0nnlrparrun. 3areu qacrr.rsHoe yfiyqueHue KaqecrBa BoAbr
AJIfl Bcex rano; HBHB flpoHCXoAHr B BoAoHocHoM ropnsoHTe.
Taxoli cnoco6 yJryqrrTeHurr KarrecrBa noBepxnocrHbrx BoA
d h  E d A F ^ a  ^ ^ ^ A  T t T ' l  f t f r^Hrlne'rcfl ocooeHHocrbio vitJil i j  npH cpaB,HeHH.H c o6HqHofi
orlucrKofi rns. xogqficrBeHHo-nnTbeBoro BoAocHa6xesus. B p;:
AC CTYqACB B CHCTCMAX I'IBNB I TI{NA H TIABHbIM O6PASOU
AJIr II THNA NPI,IMEH'IOT AONOJIHHTCJIbHO OqilCTHbIE CO,OPY)KC.
HHfl npeABapr{TeJrbHopi soAonoAroToBr{H nepeA [ocrynJreHueM

cKBax(HHbI' a raKx(e npH yflyqueHl'lH KaqecrBa BoAbI noeJle
soAoga6opoB noAseMHbrx BoA AJrr Bcex rHroB cHCrenn HBnB.
!'ns Herorophrx raKnx coopyxeuufi orcrofiHu*n v.-rp""rulo,
orKpbITbIMH, qacTo B BHAe KoTJroBaHoB B rpyHTe u 6eg nepe_
ropoAor(.

Cnequa.r lbHble o6ggareJlbHble HoDMaTprBhr n.f ist Trnner{Trrn^- +
BaHHn cucreM I4B[B B CCCP 

"u 
I puipuOffiil::"}fib '

raKHe HopMarr'Bbr ony6nHro,BaHbr ( lgTq- rcF m.). B na-r,
crosqeft pa6qry _!HH yr{HrbrBarorcs. OaHai<b pfln o6ulux,',
HopMarHBoB CCCP Ann ' npoeKrapoBaHnfl cucienn I4B[Bi
Mo)KHo Hc'no/Ib3oBarb. llpeNae Bcero flBJIffrorcn o6neaTeJrbrrbr, i

Barbcfi |OCT 2874-73. llpu nn6ope rroBepxHocrFroro ncro.r- ,
HLrKa HBIB peKoMeHAyercfl nonrsos arbcn 

'roCT 
17. .3.08-ilHHKa rLtJLL}J peKoMeHAyercfl noJrb3oB arbcfl. I-OCT 17.1.3.03_,.

77, cHull II-31 -l!,_l raKxe yKaBaHHgMH MnHncrepcrna i
sApaBooxpaueufn CCCP o [pe4enrno AonycrnMbrx KoHrIeHT.i
n2TTtTtI)r RntrnTrT-rrr ElprrTAn,nrt rr nn Elr.rKnn r '^r^,rny',L  s v u { v v r u  r r  A v .  . p D L \ J \ r v  r l u l , t J . 1 . c l r I

14 yElacroK AJrfi Hero AoJix(HbI 6iriffi cor.RacoBaHbl c coorBer-,
CTBYIOIIIHMH OP f A HA M H-_ HCTIOJIKOM OM M CCTHOTO CON CrA AC[Y-
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B Hacroflrqee Bpelrfi AocraroqHo pagpa6oraHbi reoperu'-ie-
cKHe ocHoBbr MeToAHKH VflyqUeHHf KaqecrBa BoAbr H HMeercf
3Haql,rreltHufi npaKTuqecxvtft onblT Bo,Ao'noAforoBKI4 ilpu
HcKyccrBeHHoM _ - Bocno;rHeHur.r. OAHaro ora sa1aqa eue
He BcerAa Mox(er 6urr pelleHa oAHo3HarrHo, tITo 3aBI{cHT
KaK or KaqecrBa HcxoAHofi nogrr, THna HBHB, TaK H or HeAo-
craroqHo rrerKHX TeoperuqecKnx paspa6oroK.

v"rryuureHr4e Kar{ecTBa BoAbr cBfigaHo co cJreAyrorrIHMH npo-
IIeCCaMH:

SusuuecKzM vr, B qacrHocrl,t, MexaHHrIecKHM ocax(AeHueM
B3BerrreHHbrx qacrHrl H opraHr.r3MoB B BOAe H 3aAepX(HBaHHeM
Ilx B pelrrerKax, cerKax, [JreHKe H B pbrxJrbrx rpyHTax. 3$Qexr
MexaHHrrecKofo AeficrsHfl Mo)Ker yfiyquarbcrr fiyreM AonoJrHH-
rennuofi o6pa6orKn BoAbr (nue4euueu KoaryJrflHToB u $noxy-
nnHroe) ;  '

xHMHqecKHM 14 SusHxo-xHMHqecKHM;
6Ho.nornqecKHM.
Kponre Toro, Susuuecxue, xHMHqecKHe H Qnsnro-xuMu-

qecr{rTe nDoueccbr conpoBox{Aanrca snsu.lecxorl H xnMr.rqecxofi
cop6qnefi ,  aAresueli ,  HoHHbrM o6ueHovr, KoaryJrsrluefi  v Qno-
xy.uaquefi.

Bce grr rrpoqeccbr rracro B3anMoAeficrnyrcr H 3aBHcffT
or SnsuuecKnx, xLIMHrIecKHx, Sueuxo-xuMuqe,cKux n 6nono-
rHqecKnx yc,rlonuft (reunep arypa, cBer, pH, HacbrrrleHHocrb
KHc/IopoAo,M, HaJrlirlue IIAB, Ha"rIurIHe oAHoKJIeroqHbIx H MHo-
TOKJICTOqHbIX HHSIIIHX 14 BbJCIIIHX OPTAHI43NAON). TAX, NPH PH
uenuue 5 H 6o.urrue 8 6axrepuoJrofurlecKafl aKTI{BHocrb cHH-
x(aeTcff.

Ha npouecc yryrrureHurr KaqecrBa BoAbr BJrr,rsror pagflr,rrr-
Hbre xI4MHqecK[e coeAHHeHLTfl,, a TaKX(e HX I(OHIIeHTpaI{I{fl
B BO,[e.

' F l  
, r  - n r r r r a t r  h  a  o r r Y Y n  1 r t 6 r rr  r ( r r rynrv ,vy ,  pa3MHOX(eHHe OaKTepHH MO>KeT I IpOHCXO-

Ar4rb cHarraJra 6es Harrtrqvrfl, SocSopa B BoAe, Ho AJrfl 6naro-
npnrrrHoro AannHerlilrero ux pa3BHrHfl rpe6yercn QocQop,
xorq H B He3HaqnTeJrbHbrx KoHIreHTpauHffx. Eng xopouero
pa3BHTHfl eoAopocrefi  ueo,6xoAnMa,r(oHueHrpaqr.rf l  SocQopa
nopfiAKa 0,1-1 nnr/n.

Ens pagBr4Trrfl, B BoAe pacruTeJrbHbrx opraHH3MoB, ycBan-
BauIIHx yrJrer{ncJrory, ueo6xoAI,rM cBer

Hau6onee rroJrHo H3yqeHbI Teopnfl H MeroAHKa yJryr{ueHnrr
T{2qecTR2,ROnT-T R n,qtTeTHTaIx nnn'n\rX{t rHI , I9IY ' I - ITq l tn l lnn,Trz6Xtowuq

f i  KAHAJIHSaUHH, eHHO B OTCTOHHfiKaX H CKOpbrX (pHJrbTpaX.
OAsaxo B crrcreMe r{cKyccrBeHHoro BocrroJrHeHng fipoqeccbl,
nponcxoAflrllHe B orAenrnfix ero gJreMeHTSx - rrpu noBepx-
uicrHorl uusunmparrur{r e 6acceriHax H npyAax, soHe a'eparlur{
H BOAOHOCHOM fOpH3OHTe nO CBOr.rM yCJTOBHflM 3HaqHTeJrbHO
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otflHqanT'cfi oT npoqeccoB, npoHcxoAfflqHx B oqHctHbrx

roprr3oHTaJrbHbre_ cKopocrr{ ABH)r(eHUfl BOAbr B UHsr{ntrpa-
rIHOHHbrx 6accefiHax cnoco6crByroT ocax,4eHHn BSBerUeHHbIx
rI4;cTHI{, Koropble IIOA BnI{flHr4eM pagrHrlHblx npoqeccoB Koary-
/rHpyrorcs, yBJreKafl B ocaAoK 6arrepuz n BHpycbr. Mexauu-
qecKoe 3aAepxHBaHHe B3BerrreHHbrX qacrurr IIpoHcxoAHT npII
noBepxHocruofi uHQranmp arl:kr\, a npH HaJr?lq^?rfi [JreHKr.I
H Me,/TKHx ocaAKoB npaKTL{qecKH gaAep)I(HBaIoTcg Bce BgBe-

B BoAe 6accefiuos u npyAoB (a,o uuQunrrpaqu') pa3BH-
BAETCfl NJIAHKTOH H, B qACTHOCTH, CHHC-SCJICHbIC, AI,IATOMOBbIE
H ApyrHe BoAopocJIH' KoTopble B ecTecTBeHHbIx yCJIOBHffX cnO-
co6crnyrct oquu{eHr.rrc BoAbr. 3a noc/reAHze lS-20 Jrer npo-
BOAH/rHCb HCCJIeAOBaHHg BJrrtF,.Hl1,fl. KaMbrIIIa-KyrH, poro,3a IuH-
poKoJrHcrHofo H _ApyfHx BoAHbrx pacreuuli Ha yryqureHue
KAIICCTBA gOAbI.  TAXUC PACTCHI] f f  I IOIJIOUAIOT Df lN RDEIIHF,IX
BerqecrB (Qenon n Ap.) . PacrnopeHHHfi e u.ia. dcGfi;
KHCJIOPOA OKHCJIRCT OPIAHHqCCKOC BCII{CCTBO H CNOCO6CTBYET
pa3Br.rTr4ro pacrr.rreJrbHocrr{. Ha coJrHeqHoM CBery noru6aror
MHofHe 6axrepHra, n oco6eHHocru naroreHHbre.

npH orcraHB aHHH H QU.nmpoBaHH]1^, B O,CO6esuocrH c Koary-
JIHPOBAHHCM, VI NPH CHH}KCHHH. MYTHOCTH BOAbI AO 0,5 NO'/N,
BI{pycbI yAaJrr,rorcff Ao 97-98 olo, a 6axr.epun- Lo 2-10 x.rle-
rox/ l , rn (uo cauurapHoMy aHannsy) .

.Teo,pun H rtpaKTnrrecKr.re noJro]KeHut orIHcrKH BoAbr npn
IaHdH.nr ' ln2, f lv l4 xorno,TTlo ncRtrrrTcr{Lr  , ,  ?ra6n-o-- -  

f  
- - - - - - I - - - - - - - -

Hbrx (4. + lvIHHrI, U. A. IUV_O_epL B. A. KnRqxo, B. n. Kpnur-
ryJr, .A._M. flep.uuua, B. M.- Eep,4auon, VI. 

'O. 
AnenruuH

H Ap.) . B soHe aeparr4'r B BoAoHocHoM ropH3'Hre yfiyq*;;;;
KAqCCTBA BOAb] MO)KCT NPOHCXOAIITb B PC3Y/IbTATC IIPHJII{NA.
HHfl,  (a4resun) uacruu H MnKpoopraHnsMos K sepianr uo-
poAbr H r{ paHee npHJrHnIuHM rracTHrlaM.



i ? ,  -  r  1
rIe BxoAf B AeTaJrH aHaJIHSa flporlecca npr.IJIH[aHHfl,, HBMI

npeAcraBJrflrorcff 6o,nee npaBnJrbHbrMr{ BgrurffAbr fl,. H. MuHqa,.
C. A. IIIy6epr a, B. fI. Kpururyrra, A. M. flepnuHolt u Apyrux,j
KOTOpbIe paccMaTpr{BarcT npoqeccbr saAepx(r.rBaHHf, paSilrrrrHbl
qacrnri npH o6reMHoM cKopoM QunlrpoBarur KaK cyMMapHoe
f lB/reHr{e HaKonJreHufl ocaA}(a n efo qacTHrlHoe paSpyuelrHer
TeopernqecKu BoAoHocHuri ropH3oHT 14 soHa aepaqur{ pa6o-
TaroT no TaKoMy >Ke npHr{rlHrry yflyrlrueHHfl KaqecTBa BoAbI.
ftp" groM qeM Me.[bqe 3epHa rpyHTa, TeM 6onrrue Hx yAeJrb-
Hafr,' [JroxlaAb noBepxHocrl{ H, cJreAoBaTeJrbHo, TeM 6o.nilue
BaAep)KuBaJorqafl cnoco6socrb. B ro >r(e BpeMff orJruqrre fipo-
ueocoB 3aAep)KHBaHHfl rracTHrl B . BoAoHocHoM ropHSoHTe
ilo cpaBHeHHro co cKopbrMr.r Snntrpauu 3aKJrroqaercr B ToM,
rITo BoAa nocrynaer B no4ouocuurl ropH3oHT nocJle uuQu.nr-"
TpaIIHoHHbIx 6accerlHos co cKopocrbro ABHIr(eHr-rfl Ao l-.
3 tr,t/cyr, T. e. MHoro MeAJreHHee, qeM B cKopbrx $unrtpax,
v npu groM HtrrH 6es Myrll, Hrrkr c Hnqrox(HblM KoJrHrIecrBoM;
MyrH (He 6o,nee 1-3 nrr/n). Kporrae roro, BoAoHocHufi ropu-
3oHT rro BMecruMocrlr gHaqr{TeJrbuo 6o.unure cKopbrx Qunrrpon.
Cne4yer 3aMerHTb, rrro fiorJror{aouan BMecrnMocrb no4o-,:
HocHbIx ropnsoHToB ue 6ecroHeqHa, [ogToMy Heo6xoAHMo pa-';:
rIHoHaJrbHo Hcrroab3oBarb BogMo)Kuocrb r{x oquuatouefi cno-
co6uocru. OAnuM H3 BalKHbrx QarropoB yflyqureHnfi Kaqecrtsa
BoAbr ilpH rrauxpo6Hovr (u nupycHorr,r) sarpflsHeHHr{ qsrsercffl
npoAoJr)KHreJrbHocTb BpeMeHH Bbr)KHRaeMocTH, AaJrbHocTb pac-
npocrpaiieii i ir 6aicrepafi f i  r\pyrnx opraiir isr,ioB B 3oiie aspa-
IjHH H B BOAOHO'CHOM rOpUSOUte, A TaKN(e COXpaHeHHe BHpy-
JTeHTHOCTH IraTOfeHHbIX MlrKpOOpfaHHSMOB.

B noc.neAHue roAbl TeoperHqecKHMH p,a6otanalr orerlecrB€H.-
Hbrx (,4. f. 3enruuqen, 1973, r.r Ap.) 14 sapy6exHbrx yqeHbrx
BbrfiBJreHbr oqeHb Bax(Hble gaKoHor\{epnocrrd BBauMoAefictgug
MelKAy MHKpOOpTaHH3MaMH 14 IOB_e_pXHO'CTflMH TBepAbrX TeJr,
HaxoAflrr{Hxcfl, B soAHofr cpeAe. Ha rroBepxHocrr{ TBepAbrx'
TeJr B soArrofi cpeAe SHsHuecxue Lr xnMuqecKr,re ycJroBnfl
orJruqarorcfl or ycnonufi cauofi cpeAbr, HanpnMep rro' KoH-
rIeHTparIHH pacrBoperrFrblx BeulecrB, pH (tvroxer Surn pasHn-
qa Ha 0,5-2 e4uunqu), aKrHBHocrH r{oHoB BoAopoAa u Ap,
Ha nonepxHocTrx B BoAoHocHbIx necKax uurpo6n Moryr oKa-
3arbcr B 6onee 6.iraronpr.IflTublx ycJIoBLIflx AJtfl pagBr{Tr.rt,,,
rreM HerrocpeAcrs€HHo B uoAsel\,Inofi BoAe. floetouy Suonoru-: 3epHucrbrMu [ecKaMH, npoucxoAHT noJrHafl oqHcrra or 6axte-

BOAOHOCFIbTX neCKOB Moryr AaTb HenpaBI{JIbHOe npeACTaBJreHHe.
Cne4yer yqecrb, rrro HeopraHnqecKue H opraHuqecKr{e qacru-,

ubl MeHbilre KJrerKH, 1nusxue no pagMep aM KoJrJroHAHbrM
rlacrr{uaM, rrpl{JrHrralor K KJIerKe. 3to cyulecrBeIIHo BJrLIfler
H a )Iil{3H eAefreJlbHo,cTb, KJIeTKH.
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-lfo AaH-rrbrM H. E. Opa4oncxofi n E. Li. i /ronoxaBofi i i7j,
B necKax rI paKyruerrHr.rKax B BoAe BbrxHBaeMocTb caHr{TapHo-
noKa3areJrbHbrx 6axrepNfi (xurueuHan lraJrorrKa, gHTepoKoKKa,
ciropouue Qopun 6ar<repufi), naroreHHbrx eHrepo6arrepufi
(noe6yanreJrH 6prouuoro rHQa, napatuQa, AHseHrepr{H),'Qara 

KHIIIeqHolt na.uoqKH Lr Brrpyca floJrHoMHeJrHTa r.{3MeHtercfl
or 50 Ao 400 cyr B BaBHcHMocrH or BHAa uurpo6a, TeMne-
parypbr (or 4 Ao 20"C) , urorHocrr{ 3apax(eHnfl ( tO'-
108 rr,r . r/n * 

) , 4 TaKxe cocraBa BoAbr. Haw6onblrrafl Bbrx(H-
BaeMocrb orMeqeHa y caJrbMoHeJrJr naparuQa B - 400 cyr
npu nJrorHocru gapaxeHnfl 104 u;r/n, Bbrx(r,rBaeMocrb gTlrx
caJrbMoHeJrJr B n3BecrHrKax rrpu nJrorHocrn Bapax(eHnfi 102
u 10a rvr.r/a 6una Bcero 40-85cyr. Surepo6axrepnn B rrecKax
c eoAofi coxpaHffror 66nnuryro x(HsHecfloco6uocm, qeM Hetro-
cpeAclseHHo B BoAe. 3ro o6crosreJrbcrBo, T. e. 6onee 6naro-
npurrrHble ycJroBHff BbrxprBaeMocru eHrepo6axrepufi Ha no-
BepxHocru TBepAbrx reJr, onucaHo B pflAe pa6or yI, B qacr- .
Hocrlr, y A. f . 3eflrnuqesa (n 1973 r.). IIpu HarHqHu
AerepreFrroB, $euonon, He$renpoAyKroB H QocQopopraHr.rqe-
cKHX BeilIecrB Ha' yponue nAK Bbr)KuBaeMocrb 6arrepnft
He r{sMeHffJracb, a npu noBbrruenHbrx KoHqeHTpaur{rx cynnQa-
HoJra Hn- l (5 nrr/"rr) ya;ruruJracb. BnpynenrHocrb y canbMo-
HeJrJr 6prourHoro runa H naparupa B coxpaHsJracb B TeqeHHe
Bcero nepuoAa BbIx{HBaHHfl., a y nos6y4ureJrfl AHseHTepHH_,
2 rr,rec c MoMeHTa nona AaHHfl, B Bo[oHocHbre nopoAbl.

TTI
r ru Apyr r.r.M AaflflbrM u'r'Ivlelrae'r'ux IJbt2KnrjaeMUc'l 'b oaKTepH}I

6onee roAa, qro, BHAHMo, onpeAearercfl ApyrHMH ycJIoBLIfMH.
flo AanHbrM IO. f. Tanaeeofi H f. A. Ear4acapffHa, B BoAe
(6es nopo4n) Bbrxr{BaeMocrb 6axrepuit cocraBJrrer: nos6y-
AHTeJTH Ar.rsenTepukr- l-2 He,qeJrH, caJrbMoHeJrJrbr Ao l-2 rtaeC,
BHDVC6I -  71O 4 - -a  MeC qTO TaK>Kt r  gaBI , ro rTT  RunrTMo nT .  nnp-- - - f  

J  
- - -  - ' ' - - ,  v a  v f ' v

Abr, n' r<oropofi HaxoAflrc-fl MuKpoopfaHusMbr. IIo AaHsirrrr
E. I4. Mo.rroxasori, B JrerHufi nepr.roA rrpu reMrreparype BoAbr
24-25"C B 3oHe aepa:qlr^H na r.rry6uHe 50-100 ina uoA nneH-,'
xofi r.lnSr.rJrbrparruoHHoro 6accefiua vroryr cosAaBarbcfl 6naro-
rrpuflrHbre ,yeJToBHfi \nfl pasMHox(eHufl caupoSraron n 6axre-
ptfrr fpynnbr xnure.rHofi naJrolrKu B pesyJrbrare yBeruqenng
KoHrleHrpar\Hr4'opraHHKH. Ho B AaJrbHefiluena npu Sr.rnbrpaqun
B BoAoHocHbrx pbrxJrbrx nopoAax, H B oco6esuocTu c MenKo-

B SOHe asparllrH pasBI{THe paSJr}rrrHbrx Mr{KpoopraHr.r3MoB UAet
o6rtqHo He3HaqHTeJrbHo B 3aBHcHMocrH or- nuTareJrbHblx Be-

. {
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uecfB, teMneparypbr, coAep)r(autali t<ttcfio,poA0 t4 Apyruxycnonufi, Ho HepeAKo AalKe H noAaB/rrrercfl.
rnn nporHo3oB npoHLrKaHHfl, naHxpoopraH'sMoB B rroA-

seMHbre BoAbr A. E. Opa40n cKafr. u E. u. Monoxasas tllt
PEKOMCHAYIoT NPI{HHMATb LIX BbIXIIBACMOCTb IIPH I{CXOAHbIX
MAJIO3ATPflSHCHHbIX TIOB^C-PXHOCTHbIX BOAAX 2OO CYT H ilPH
cHJrbHo 3arpfl3HeHHbrx 400 cyr.
. flo AaHHbrM pa6omr .<icHoebr cauurapuolt BnpycoJr ornkr>>(1977) Bbrx{HBaeMocrb B uoAseraHori npecHofi 

",ii" 
Br{pyca

eparype 4-B'C cocraBrrfler 84:
npv reMneparype 4-20"C -

saHHofi BoAonpono4uoli BoAe

vr B cMecrr c y6urulnu 6axrep.
noATBepx{AaeT Harrre 3aMeTIar
B3aHMOCBf l3H OpfaHH3MOB C OK
Ml4KpoopfaHr{sMoB B [oA3eMHbrx BoAax paccrrurbrBaercfl tg]Ha ocHoBe ypaBHeHHff KHHeTHKH aAre3HH (cop6urEu) *

d N l 0 t : q ,  ( f f 0 -  N ) C , ( l )

BexrecrB H npH KparKoBpeMeHHOM 3arpf fSHeHHr{.  3ro onpele-
TbIO

2. CXEMbI YJIYTIIilEHHfl

B KarrecrBe ucxoAuofi BoAbI ArIf I4BIIB 6epercr norlrn
HCKJTTOqHTeJTbHO nOBepXHOCTIIaf l  BOAa, KOTOpafl nO KarIecTBy

o6rrquo He yAoBJlerBo,prer rpe6oBaHHflM xogsftcrBeHuo-nnThe-
Boro BoAocHa6xeuHs. B cessg c oruM HcxoAltan Bor,a I4BnB
Hyx(AaeTcfl B yJIyq[IeHHI4, cnoco6u l(oroporo B saBHcHMocrH
or Kar{ecrBa HcxoAHofi no4u, fl TzIt)Ke ycnonnit pa6oru rr rLr-
noB cncreu kIBf IB 6Hsalor  BecbMa pasuoo6pasHbl .

Paccuorpuu cHaqaJla I orupnrltr? rHtI I4B[B, rAe no-
BepxHocrHafi BoAa SunnrpyeTcfl B BoAoHocuult ropusoHr rlepe3

HnSulnrpaquoHHble 6accelluu H KaHaJIbI. B raKl{x un$n.rrt-
TparlHoHHbrx coopylKeHvfx HcxoAHafl.'Bo'La Mox(eT 3HaqI{TeJIb-
Ho' yflyqurarbcr B pt{Ae cflyrlaeB Aa)Ke 6es ilpeABapnre.nrHoti
OTIHCTKH, HMCCTCff B gHAY 14 AOIOJIHI.ITCJIbHOC YJI}ryIUCHI{E
Kar{ecrBa BoAbr B BoAoHocHoM ropn3olrre. flp" yBeJIuqeHI{H
MyrHocrr:r BoAbI, o6uquc 6o.nee 10-20 ur/n, 'H npH HaJIvq.vH
BpeAHbrx BeIrIecTB, KoTopble He MofyT 3aAepx(HBaTbcf npl{ HH-

Su.rrtrpaq,an B BoAoHocHoM ropusoHre, rpe6yercn i lpeABapu-
TeJIbHafl BOAOTTOATOTOBKa, r{au{e BCerO yMeHbrXeHHe MyTHOCTH B
orcroftHr4rax, B cKopblx H cBepxcKopblx Su.nrrpax, a raK/he
npeABapHreJrbHoe xJIopHpoBaHHe w pe)Ke ApyrHe BHAbr BoAo-
noAroroBKn B gaBHcnMocru oT rr{aqecrBa HcxoAuofi BoAbI.

B Her(oro,pblx cflyqarx, KofAa BoAa, floJrpaeMag BoAo-
sa6opauu B cucreMe HcKy,ccrtseHHoro Bocno'JrHeHHg noAgeMnblx
BoA, He orBeqaer KoHAHrrHoHubrM rpe6on aHVfl,M nurtegoli Bo-
EbI, noAKJIIOqaIOT nOCJIeAyIOilIee yIyrIIUeHHe KaqeCTBa BOAbI,
Hanpr.rMep, o6eseapaN(HBaHHeM, ttpeHMyrl lecrBeHHo xJropHpo-
BaHHeM. Taxuna o6pasonr, AItf l  I  rana I4B[B Moryr 6urr
npHMeHeHbI cJreAylorqHe cxeMbr yryqureHHfl KarrecTtsa BoAbr:

t t t t r l r t t r y  n i n r r y t n ? ? y t r r n  n n r r n r r m r r n  n n n n r y a y r n  6 A F A y r n h t t . . , i t
r l n q / v r r , r D  r  P 4 r { r I \ J f i n . D l E  U  l  A I J D I  r . D r E  L \ J U I J J , l x \ E r l r r } l  n  S u A U n \ J U n D l y l

ropr{3orrr (6es npeABapure/rbHoro H nocJreAyrouero yflyrrue-
nHfl KaqecrBa no4rr) ;

npeABapr.rTeJrbHafi BoAorroAfoToBKa, uHsn.ntrpaIIr{oHHbIe
orKpbrrbre coopyx(eHufl H eoAoHocHHr? fopH3oHT (6es nocJre-
Ayrouero yflyqrueHprfl Kar{ecrBa no4u) ;

npeABapI{TeJrbHar BoAonoAroroBKa, HuSuJrbrpauHoHHbre
coopyx(eHHfl,, soAoHocunfi ropu3oHr r.r ilocJreAyrouee yryque-
HHe KaqecTtsa BoAbI;

nnQunmpaur{oHHbIe orKpblTbre coopv)KeHufl. Bo,[ouocuufi

B ap HTeJlruotl BoAonoAroro,nxu) .
tlaute Bcero Bcrperlaercfl Tperbfl cxeMa c npocrofi npeA-

BapHTeJrruofi BoAonoArorosNoft B orKpbrrbrx orcrofisr4nax,
c aspauuelt nepeA HnSn.rrrrpaIII{oHHbrMH 6accefiuav-H 14 no'cJre-
Ayrou{HM yryqIUeHHeM KarlecrBa Bo,AbI xJropupoBaHHeM.

nne /v - Kofifiqecnno ,cop6rr.rpoBauubrx Mnxp.oopraHusMorB ; t - apeMr; o -
uarpaMeTp tH,IreTI-rKH aAre3,Hr{ (cop6qHr.r); //o 

-_ 
noJrHaff eMKoc.Tb B_firQ3VlfiopqAbr; C - KoHqeHrpa,qua r\inxpoopraHr.r3MoB B BoAe.

klcnonrsyfl  ypaB.HeHHe ( 1) ,  Mo)(Ho npu6nuxeHHo npaKrH-qecKH peruarb no,npocn rvrzxpo-6uoJrofuqecKoro caMooqnule_
HIIff  NOASCMI]bIX BOA B CAMbIX NPOCTbIX CIJI}I taf lX. rIAPAUCTP g
B YPABHCHHH (1)  UEO6TOAHMO ONPCACJI f lTb Ar , f l  COBCDTI ICHHO
KoHKpeTHbIx ycnonurl. C,rre4yer HMerb B BHAy, rITo no nocJreA-,
HHM HCCJICAOBAHHflM BO MI{OrHX .TIHCTbIX (NO 6AXTCPAOJIOIil.
qecKHM CaHHTapHbrM noKa3arenrna) rloA3eMHbrx BoAax, nxlrc_qafl. H apresraHgr:T*, .g9nrp.p*eHbr HerarofeHHbre 6ar<repuu
ts Kori{qecrBe Ao 103-l}a xnlw.n u 6onee.

3a4epx'Barb pa3rurrHbre BpeAHbIe BexrecrBa B BoAo,Hoc-
HOM rOpH3OHTe,- HCnOJrbSyff el.o cop6quoHHyro BoSMo)KHOCTb,
MO)KHO NPH UC6ONIUTUX KOH4CHTPAIIIIf lX HCKOTOPbIX H3 3THX

BoAoHocHoro fopH3oHra. B raKtx
3oHr Hfpaer Bax{Hyro 6aprepnyrc

ycJroBnrx BoAoHocnnii
poJrb.

ropH-

* PgA aBTopoB ynorpe6.rrrer reprMHH cop6rlnff ,  Ho, crporo npyJrr.rnaHgeoplA,HH3MOB OCHOBbIBaeTCfl Ha flBJTeHHH aAtesHU,

qn 5 t



hn" II Bar(pbrrofo rHna HB[B, r4e Arrfl nHsurmpaqupr
Hcno"[bgyroTcff lloruIolllarcIqHe cKBax(HHbI, KaK npaBHJIo,
AO/IXHA 6Urr NPCABAPHTC/IbHA'I BOAONOAIOTOBKA C AOB€AO:
X!:y 1lrre:rna noBepxnocrHor? tsoAbr Ao rpe6onanuA IOCT
zot+-r6. b cBfl3H C 9THM npHMeHgIOT ABe CXeMbI yIyTIIIIeHLIfl
KagecTBa BOAbr:-[peABapHTeJrbHyro BoAOIIOA|OTOBKy, BOAOHOC;
Hrtfi ropusoHr IIt; npeieapureJrbHyro BoAonoAro"oBr{y, BoAo-
uocHrrfi ropugoHr, nocJreAyroulee 

'yflyqueHue 
KaqecrBa ir.

rrpeABapureJrbHaff BoAonoAroroBKa AJrfl II rnfla HBIIB
npHMeHffercff B cBfl3H c TeM, _qTo npv MyrHocrI,I noBepxHocr-
Hori soAn 6onee I-B vrrln'6ncrpo sacoparorca nuQu"rrrrpa-
IIHoHHbre cKBax<HHbr n Ae6rEr vr.x Trahaer. KpoMe roroi noneix-'
HOCTHbTe BoAbr o6uguo 3arpf3HeHbl H, B. qacrHocrr{, 6axie_
pHaJrbHo.

.Ans III T.Hna npocrbrx c'creM I4B[B c orxpurori
Hu$unrrpaqnefi AorrxHbr 6urr 6naronpHflrHbre [pupoAHbreycJroBuff (Hepe4ro c ue6onrruHMH Hx lr4yrureHr.r"*'"i' 

" 
rto.

BCPXHOCTHbIC BOAbI A,Nfl BOCIIOJIHCHHfl OTHOCHTCJIbHO qHCTbIC,
He cHJrbHO MyrHbre u 6arrepr{aJrbHo He oqeHb SarpsSHeHHbre.
floerovry ynyvrueH'e Hx Kaqec,rBa npoucxoA'r npr{ 

""oii"i: 
,rparIHH B IrpHpoAHb_rx ycJroBr.rsx vr B caMOM BOAOHOCHOM ;

:?f,Tl:I.^ I _{iill.firuerw soAb, ronyrreH Han. vts 
"osorr6opd,o6n.rHo noABepraercrr xJropgpo,BaHr.rrc ?r pex(e Qvrriilnilfi;:HOMy nocJreAyroueMy yfiyqueHHro KarrecrBa soAir. Heroropue

oTcTynJIeHI{fi' BepHee AeTaJIHg al\L4fr. cXeM yflyqtrIeHHfl KarIecTBa
BOAbI, HC HCKJIIOqAIOTCfl. HC EJICAYCT gA6IriArr. qTO VJIVqIIIE-rrv rrvr\r ' rr \ .r-1(r lr , ,  r  u7r. r rE c./rtrAyg' l-  gaobIBaTb. qTO VJIvqIIIe_
HHC KAIIECTBA NOBCPXHOCTHbIX BOA B CHCTCMAX I4BNB UCO6- 1
xoAHMO HaqHHaTb c r{crotr]fl-vrKa BocIIoJr,HeHHn - floBepxuocrriux .
BOA H, soAosa60pa H3 HHX. flpeXge Bcero Hy)KHO OxpaHnru i

3. T P EEOBA H 14fl K .KAT! ECTBY BOA bI

A ff * ## +3$'? #3i #,",Tff ? 1l #fi *
B CCCP BoAa, noAaBaeMafl norpe6urenro AJrff xossficrBeH-

HO-nHTbeBbrx qener?, AoJrN(Ha orBeqarb rpe6onaHHflM rOCT
287 4-73; seco,S"uroAeHae eroro f OCTa npecJreAyercfl gaKo-
HOM. c.neAOnareJrbHo, BoAa, [oryqaervrafl Lr3 BOAOHOCHOTO rO-
pH3OHTa _C_ I {CKyCCTBeHHbTM BOCnOJTHeHHeM,,npH H€COOTBeT-
crBr4n fOCTy Ao{THa npoxoAnrb nocJreAyrouyro oqucrKy.
B yr(aga.HHorvr f OCTe np"uo4"rc" npeAerrHbre HopMbr Ailn
nHrbeBoli  soAn: 6axrepuaJrbHbre noKa3are4H; o6urue susHue-
CI(HE T4 XHMHIICCKHC NOKA3ATCJIH; KOHUCHTPAIIHfi TOKCHIICCKHX
BerrIecTB H o,praHoJrenTHqecKHe noKa3aT eJrrL.

o6uee qucJro 6axrepufi 4onxuo 6uru He 6onee 100 n I lr.n,
a 6axrepHfi rpynnbr rnruequofi naJrorrKn npu onpeAe.[eHublx
ycJroBHflX yCTaHaBJrHBaercfl no noKa3areJrro KoJrH-nHAer(c
He 6o,nee rpex 6axrepufi n I n soAn H no ttoKa3are.rrrc KoJrH-
rurp - He MeHee 300 Mrr Ha I xurueqHlro 6axrepurc. Kour,
rleHrparrvtrr BpeAHbrx BeutecrB no ra6n.2 rOCT 2874-73

lr _., AJrfl__! H rl KJrHMarHrrecKHx parloHoB _ I,b, AJrfl III _
l ,  2, ann IV - 0,7; npupoAHoro ypaHa (U) n ypala-298 - l,Ti
nper(eJrbHbre rroKa3areJrH AJrfl paAun-226 (Ra1 ?r crpoHrIHs-90
(Sr) - coorBercrBeHu o 1,2. l0:t o n 4. l0 .rb Kiopn/. 'r. ' ,{orrycrn-

KoHqeurparlufl' cyxoro ocrarKa B BoAe AoJrxHa 6urr ue 6o-
Jree 1000 ur/.i1, no ilo cofJracoBaHnro c opraHaMu caHr{Tapno.
enHAeMr.roJrornrrecxori cnyx6lr AorrycKaercs Ao l E00 r,ir/a,
a o6rrrafl >KeerKoerb-Ao l0 vrr-exn/;r. A;rs noAsel,fHbrx Bo
oe3 ycraHoBoK Ans oOesxeneguBaHnfi KoHUeHTparIHfi >I(eJrega
AonycKaercfl Ao I rr,tr/n.

cyrtrrrnapnar KoHIIeHTpaI{Hfl ToKcHqHbIx BerrlecrB, a TaKx(e
cyMMapHoe coAepx(aHue cynuQaroB H xJropHAoB, ecJru fiocJreA-
HHe npuAaroT BoAe npHBKyc, He AoJrxHo 6urt 6o.nee or cyMMbI

rI.DI I.D IIO NOCJICAOBATCJIbHOCTI4 NOCryIIJIEHH' BOAbI B HI{X
rleJrecoo6pasuo pacnoJrararb no ecdecrTBeHHOMy yr(JroHy Mecr-
HOCTH C VtIe iTO,M noTenl-  H2nnnq D

J  
_ _ _  _ _ _  . ^ q ^ ^ v l / q  u
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fAe A, er, .,., ,:-:^^o!Hapyxenn:l: KoHqeHrpa tv.rvr, urfn; Cr, Cz,npeAerbHbre KoHrIe{JTp atryu^ io nop*., MrlJr.

#:ft#1ilJ"'f;;ffi"!no orHoIrIeHHIo K Hx npeAenrnofi Aonvcr'-
ey,,-rr,tfraroB ue 6o,rree 2b0 yrln, cB?rHrla 0,0S vrfn, Ho no HeKo-ropbrM rroKasare/rrrM rpe60nauna ilna. HHsKHe, HanplrMepI{I{rparoB Aonycxaercs 4b vrrf n, u**o*o rO-;;i; i6., yKa_sa*Hfl. ..o 

,,,rrpupo4n), ceJieHa 0,oi-' 
'irii,,,. 

ffi" s-2263 . 10-10 Krcpu/n.
<<r'Bpofleficxue Hgp-qbr KaqecrBa BoAbr BceuzpHOri opra-HHsAI{HI{ TPYAA>- ( I963) 

- TAK)KE HCCKOJIbKO OTJIH'AIOTCflor crar{AapTa cccp. Hau60no..u 
--o"n"o"a 

oTMeqaercflB rpe60'ea Hn'.x no 'aAHOaKTT'BHOCTH , r*a".. 
"*aar*"a;,

a raKxe no Korqgurp itruu-x'rue.r'ori naJroqK' (60nee ,*ecr-xue) : s 9b % np-o6 
"orui 

ob"g*";"ibb ;; Ka)KAa, He Aorrx(Ho6n* xuruequofi nuooorr". 
-Hil;^;;#", 

aHHn K KarrecrBynurbeBofi soAtr oTJrr{qarcTcs oT rpe6onaruuft n n Apyrnx crpa_Hax. Hanpnnaep, e. fAp norrt.""paurfl )r{eJre3a He Ao/r)r{HaIIpeBbIIUarb 0,'_nar/.rr, Mapf aHqa 0;0t;; ln. B cBfispr c errrMB fAP BoAa, nonyqae *d" 
_!: eoAosa6opoB cucreM I4B[B,HepeAr(o noABepraercfl floc/reAyrox{eMy yflyqrue'Hr' Anfl cHH- .)KeHr{r KoHr{eHTpagufi )KeJre3a H MapraHr{a.B rpe6ona HHfr, K KaqecrBy xosqftcrBeHHo-nr{TbeBbrx BoAFIC BXOAflT NOKAsATCJII{ HAilUqUN B HHX BPCAHUX H OIIACHbIXPACTHTCJIbHbIX 14 )KHBOTHbIX OAHOK/ICTO'HbIX T4 MIIOTOK.ICTOq.Hbrx MHKpoopraHHSMoB, Hanpr.rMep aue6 n.rp. Hexoropue

X:,::J:, l^.:1.S^o,::T, .y:f.T 13 orp,rAa npocrer?ruux )Kr{BorHbrx

C 1  , e ,_ . _ _ L  -  
|

ct ' 
c, 

-1-
(2)

,",  cn-

noAopoAuufi ltoKasareJrb pH-8.5. Cneayei. yo""uruu"i 
"u**.t4H o AonycTr4Mbrx KoHrIeHTpa-

,IIfr BOAOCMOB, YCTAHOB/ICHHbIC
r B CHJre noKaSaTeJrr{ npeAeJlbHo ,
ft BeuIecTB, He 

"ouiaar"*IeHHbre 28 Aexa6px lgTB ; .
:o AOnycTHMbre KOHrIeHrpar\HH
ro,AoeMoB caHHTapuo_6uroBoro

Hocrb no crauAapruoli rrrKalre
TVIPUT nr !  t r l r r f , r rA^h  L t  ^  - -z^  v r  r J r v r J L r J r r .  . f l a H O O J I e e
c,Bble KHCflOTbI, KOTOpbIe cpaB-

cpy,rrlnoKr{cJro,Tbr, nxo4nullle
lcTBOpHMbIe, HaHMeHee oKpa-
rbHo rPYAUee

, " * ;#;:, :,:. : 
r r p HBr(ycbr nBrr.n,r.",'iu,ji J ?r;;; or,q e cK oro np o =r . rLAUl ' 'AEH.A.g B PCSYJIbTATC X(I{SHCACflTCJIbHOCTI, I  

H OTMI, IPAHHfiMLIKpo- n Mar(poopr.aHusMoB B BoAe; uaz6one."y;; ;?qungfiv rpyAHOpacrBopHnarrfi 3eMJrHCTstft pt saTXnHfi 3a[ax Bbr3br-BaeTcf l  aKTHHOMHqeTaMH
B peroueHAarrun* M""rapu

BOAflTCfl TaKlKe irpeAeJrbHbre
JrenrurlecKax [or{a3arenefi Berrl
(Baz+; 4; ir(erre3a (fe;;1 b,S,
Hofia (xan6onona rr T{T;n nn'r.a \ fl

tu'l 'HblxKJIacca KopHeHo)KeK, MHKpocKonHqecKH MaJrbr, npu He6,uaro_
l3::":y,I_I::ou""* npenpau{a}orcn B uHcry. Se4srrrse qHcro. lrvreu rrapa3HTl{pyeT y qeIoB eKa 14 }Kv
ffBJrseTca noe6yAraTeJreM ogeHb
_ B IOCT 2874_TS ,u**.
Ho rrpeAeJrbHbre noKa3areJru rqecrBy 6axrepnft B yKa3aHHo
OITFH}ITL DTT TT'Jqvlrr l  i  D r:uAy, KaK 6esnpe4Hylo t lo BLIpycaM. oAUaroB NOAO3PHTC/I'HbIX CfiYI{AflX B HCC/IC T,OBAHUH IOASCMHbIX BOAr,Jrn xogglicrBe'Ho-n'TbeBbrx qe."rrer?' cJreAyeT BK/IIOqarb crle_rluanrHufi faApo6uoJro,raqe cxnfi uri-.i-fr, Lr B qacrHocrr{Ha rraTofeHHble opraHH3Mbr.

l lf i*esas BOAa He AOJTXHa coAeplKarb BHAr{Mbrx opra-HH3MOB I{ HC AO/I)KHA HMCT' HA NOBCPXFIOCTH TI/ICHKY.

?3T 3- I 
-6.?1 "f;,.Tfl I^I,y ?T i I o,* t^r,g yg ( L * r-,; . 0,_r i x p o M a

f  " - / \  r r { \ u  t . l _ l l - _ l \ r  / l  I _ l l  l ,  , r h  I  f l  E

BOAA, noAABAEMAt B cr4cTEMy HBnB
^^vrL ycrL.-*urptr,trv!'^ r 'peooeauu_t? K KailecrBy floBepxHocr-HbIx goA, noAaBaeMblx g cficteuu ITIBIIB- 

".nonrra,F 
rrrr,,h,

VX TDTTT ,nVAr, r r . r  r r \^  rhrrx THII, cxeMbr npeABaplrTeJrbl
Hr4n BoAbr, a TaKXe fHAPoreo
pblx, B qacTHOCTH, eanu-cHr ,
yryquleHfif l KaqecTBa noBepxH

DD



f i t l r i  r r A t r t r n 4 o b  n ^ h ^ r ( . i ; J ; A ^ - . ; ;  , ,

' i r . r r r rpr  
r r l runrrJuA[ ' t 'c f l  qepe3 OacceHHbl H KaHaJIbI ,  KOTOpbIg

OAHOBPCMCHFIO'BJIf l IOTCfl  'OqHCTI{bIMH 
COOPY}KCHI{f lMI{ .  OqUCr-

HbIe Bo3MOXHOCTT,T r4 _npo,nycKHafl, cnoco6Hocrb 3THX COOpy-
XeHHfi ofpaHHIIeHbI o6Ii.IHo B 

-ocHoBHoM 
IIo MyTHocTI{ BoAbI.

B cBfl3' c orHM, KofAt 
"""ap-""a"r"u" 

BoAa fiocrynaer
B uHsannrpar{HoHHbre 6accef iud u KaHaJrbr 6ee np.auup"-
tenrHofi oqHcrKH, TO KalrecTqq_ee_or{eHHBaercfl IIo cneqHatrrb-
HbIM HopMarnBa-rr I!p, Ze;, 2gl. Orpr HopMargBbr HecKoJrb6o'orrrusarorcn or focT 17.1.3.09-TT B csssH co cnequfriKoriyc.noanli 

.pa6or an@anrrparlgoHHbrx 6accefiHoe u nu"T"t". ;
D OaCCeHHaX H Kaflarrax nofiyqaercff AoBoJrbHo, xopo[rafl ,.oqHcrKa or B3BeIIreHHbIx qacTHU, gaAep)KHBaercfl gHarIHTeJIb- ,

Ihanapulue BerrlecrBa H opraHH3Mbr,
BHAuMbre rJIaSoM
Myruocrs*, Mr/.rr

X(eresa, Mr/n
Peatcqnn, pH
Oxuc.nseuocrr nepMatraHaTrrafl, Mr
Ozln
OrHc.rtqetvroc'rt 6uxpouaruar, Mf Ozln
EfIKs**, rvrr Or/n
PacrnopeHHoro B BoAe Kncd'ropoAa
(noc.rre aepaqptu)
(Doc$artr, nir/.rr
Canurapuue 6amepna"nbHbre rroKa3a-
TEJIH:

KoJIr.r-HHAeKc** *
o6uee xo.rrH,recrso 6arrepufif***

__-B I crus uepas6an.uesnofi BoAbr
Xecrrocru BoAbI, MI{HepaJrHgarIHq, 3a-
naxH, nplrBKycbl, IIBeTHOCTb, COAepxia-
I I I ' A  D A I T I A A T D  N N  T N T ' O ^ A F  E d U. . r r v  l v q v v r p  l t v  r r v A q J q I E . / I n r y l  -  

l u l t -

czrornqecruu, o6ulecaHr.rrapHbrM r{ op-
raHoJrenTHqecKHM, nOCJre IIpoxo)KAeHHrr
rlepes no4ouocunft ropnsorrr u pa3-
6aaneHnq B BoAoHocHoM ropr.r3oH-
Te 'F*** 'F

Tadnnqa 3. Tpe6bnatnfl K KaqecrBy
noAaBaeMux n nnQuJrbrpaqtroHHbre

noBepxHocTHblx BoA,
6accefiHu rr KaHaJrbr

flor<agatenu Tpe6oaaHna

He 4onxHu 6uru
B cpeAHeM 3a r.rnSn.rrtrpaquoH-
ur,tii rtl.rr<.n He 6onee 5-25, npr.r
uar<clrrrla.nuHoli MVTtrocTH He 6o-
ace 50
He 6onee 3
6,5--9,5

FIe 6o"rree l5
He 6onee 30
He 6onee 3-10
Orono noJrHoro HacbruleHr.rr
(14-8 r,rr/n npn t: l-25'C)
He 6o.rree I

\
He 6o;ree 10000
He 6o.rree 104-106

flo u6pnaarr.rBaM

rrae tr4BfIB. HanpuMep, nptr i lpuMeHeHr{H rpaBrHbrx 6accefiuor
B fnP t ronvcKaerc-q MVTl IoerT.  Ronr-T nn-  6O nrn/ r ,  r ,  Knwaa

1  I  
- - J  - - - - -  - ' J  -  ' '

BaHHfi K KarrecTBy BoAbr, npeA/rafaeMbrx B pa6oTe
TAK KAK ABTOP OTHOCHT HX K HHq]ITJIbTPAUHOHHbIM

124: 2s1,
coopyx(e-

HHflM, He yr{asbrBafi TvIna.
TPC6ONAHHfl, ,  NPHBCACIIHbIC B TA6JI. 3, MOryT H3MCI{f lTbCfl

B 3ABHCHMOCTH OT TEXHOJIO|HqCCKI{X YCJIOBI,If i  B AAHHOfi CUCIC.
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Bo Bcex cflyrlaflx KarrecrBo r,rcxoAHofi soAH AoJrx{Ho 6nm
corJracorBaHo C rOCyAapcreeHHoft caniarapuor? HHcneKlruefi.
3ro yqurbrBaercfl npu xapar(repucrnKe rranos I4BilB, npu-
poA_H_brx H caHHTapHo,-TexHHqecKHx ycnonnfi .

I 'IcxoAua fl, BoAa, rroAaBaeMafl e- 6accefrHbr, KaHaJrbr, norJro-
IIIaForrIHe cKBax{HHbr rr ApyfHe uu+unmpauHoHHbre coopyxe-
HHfi,  AOJI)I{HA 6rTrI COBMECTHMA C IIOA3CMHbIMH BOAAMH, T. C.
npH CM€IITLIBaHHH c HvrMH He AOJIXHa CnOcO6cTBOBaTb BbIIIa-
AeHHFO OCaAKOB, a rar(X(e He pacrBopffTb BoAOHOCHbTe nopoAbr.

ocaLxu MoryT BbrnaAarb, Harrp'Mep, ilpH HcxoAHofi no4e,
6oraroli KHcJIopoAoM, Irpu HaJr rrqr4r eoCcraHoBnTeJrbHbrx ycJro-
euri B BoAoHocHoM ropusoHTe. flpu oroM ecJrn B noAseruHofi
BOAe FlaxoAflTcf coJrH xeJresa B saxHcHofi Qoprrae, To npo-
HSOriAer oKHcJreHHe ee c BblrraAeHHeM B OCaAOK rHApara
oKHCH )KeJresa. Taxoe f lBJreHHe ua6"nrcAaercf l  rracro. BunaAe-
HHrO 3aKHCHOTO )KeJre3a cnoco6crnyrcr raKx(e H >KeJre306axre-
pnvr. Ec,rrn HcxoAFrafl BoAa coAepx{HT arpeccuBHyro yrJre,
KHCJr_OTy, TO MOII(eT rrpor4cxoAr4Tb, Hanpr{Mep, pacrBopeHHe
SSPqojarHb_II flopoA, tlro Ha6,nrcAaJrocb Ha yrracrKe cr{cTeMbr
I4BnB Ha Vpa.ue. Talra IIoA pbIXJTbIMH aJrJrrotsHaJrbgbrMr.r'olJro-
>KeHHgMH 3aJreraror rperuHHoBarble H3BeCTHflKH, KOTOpble
npH B3auuoAeficrBr4T C afpeccHeHoii yfJreKHcnorofi a uusunr-
TparlaoHHbrx BoAax pacrBopflrorcfl r.r B pe3yJrbrare o6pasyercn
Kapcr c npoBaJraMw. llp" Hnsz.nnrpauHr{ [oBepxHocrHofi BoAbr
B 6accerlnax rtoA BJTHflHHeM oKHcJrHTeJrbHbrx npoueccoB
H )KHSHCACflTCJIbHOCTH NJIAHKTOHA q.OA3CMHAff BOAA HACbIIIIACT.
cfl ytJreKHc.norofi, qacro B ug6HroqHo[,I KOJITIqeCTBe, CTaHO.
Br4rcr afpeccHeHorl H pacrBopfleT xap6onarHbre rropoAbr.

Kponre npofHosa xnnar,tqecxofi coeMecruMocrz npu cMeIrrH-
BaHHkr noBep)\HocrHopi H noAselaHor? BoAbr cJreAyer AeJrarb
IlpofHos i{aqecrBa iioJiy'.iasiiiefics BoAbi. ilpra cMerrreFrur{ AByx
paSHbrx no cocraBy BoA MeHfrorcfl cyuecrnoBaBrrrne B HHX
I-Ie3aBHCHMO Apyr oT Apyra ulerorrHo-Kt4cJroTHbre H oKHCJtr4-
TeJrbHo-BoccraHoBHTe/rbHble paBHoBec]afl,. XHvttz.Ie cKa'-, coBMe-
crHMocrb rIpH cMerrrHBaH]rH AByx BoA HaAex{HO ycraHaBJrH-
Baercfl Ha ocrjoBe pe[reH]rfl o6ueli ga/.a:c.,/- o MHfparluoHHbrx
Sopn,tax aJreMeHroB B BoAe ilo ypaBHeH rrfl.M xHMHr4. Oror
rpyAoenaicHfi p acqer ryrrue rpor{sBoArarb c roMoulbro OBUM
i lo  rporpaMMe <3BL[M> (Ha nsbrKe @oprpau IV) .  Ann pac-

KUMilJreKca A Irac't.tsopl4Moc1'H BeuIecTBa. Ailn nporHosa coBMe-
crHMocrr.r uuQu"rrnrpaquoHuoft BoAbI c BoAoHocHbrM ropHsoH-
roM (no4sennnolt soAofi r/r nopogorl) npono:Aflr KbMnereHrsrrfi
rr{Aporeoxr.rMHrrecxlrfi pt 6uorvtApoxHMHqecrHfi aHaJrH3br B Kax-
AOM KOHr{peT}rCM Cflyqae.

t ?  ^ - - ^ ^ ; -  -  t i  , .

,"-Sflo.cr"Bo 
-rtexoAuoft 

noBepxHocruoli BoAbr Ailn cHcteMbr
vr ' ' rL , ,  l l  r ' r i la  nprrH'Maercf l  no focr  17.1.3.03_77.
Ao uHsunrrpaqur{ B norJrorqarcul'x cr(BaxprHax ee npeABa-
pureJrbHo orrurlaror B coorBercrBtr c f OCT ZAf+_lS.
B orAenbHbrx cryqafix noBepxHocrr'yro qoAy, He coAepx(auyrc
BpeAHbrx BerqecrB H MyrHocrbro He 60nee l-3 vrf n,- ficnoJrb-
3yror 6es ilpeABapure.unuor? oqHcrKH. Boa,u Hs BoAoHocHoro
rop,soHra _ xJrop,{pyelc^fl 4p rroJrrrofo coorBercrBHff rpe60sa-
tt4r,M f ocT 2BT4-TB. B cucreMe I4B[B Iii--;r;; BoAa
Aorr)Kr{a orBeqarb rpe6oea HHI,M f OCT l7. l  .3.08 _TT . ECn
oHa nocrynaer H3 sOAOSa60p3, ro ee ueo6xoAHMO X/rOpHpo-
BaTb H AaXe npoBoAHTb nocJreAyrouee yfiyrrrueHHe KaqecTBa,

4. NPEABAPHTEJIbHOE YJIYqUIEHHE KRqECTBA
noBEPXHOCTHOII nb4ur

oEIrIHe noroxF,Hklfl

B psAe cflyrraeB _rlgps,4 uH$n.ritrparluefi B BoAogocHlrri
ropr'r3oFrr A.rs I runa I4Bng_ H, KaK_Ir!aBliro, repeA nn6uni-
rpaqraer? e cKBaN{HHbr Arrfl II rnrra nnnn npou,iafr." npua_
9_apHreJrbHoe yryqrxeHlre KaqecrBa noBepxHocruofi BOAbr.
v.rryuueH'e xa.reCrna BoAbr HarraHaroT c opraHr.3ar{H' oxpaHbl
rroBepxHocrHbrx BoA or 3arpfl3HelHl?-fl,, nu6opa yqacrKa r{ Mecra
EOAOSA6OPA, rAC MO}KHO TIOJIYIIATb BOAY, B qACTHOCTH, C MEHb.

#*ft MyrHocrbro pl AonycrHMbrM coAeplKaHHeM rr,/ia.HKToHB.
KoHcrpyKrlHro eoAoea60pgB H3 rroB_ep4lro_crHbrx BoA npeAyc-
MarplrBarcr c yqeroM rpe6onairnr? CHrzlI  I I-3l_74 [3l] . 'Vcno.Br{rr npHMeHeHHf pa3flHrrHbrx cnoco6oe npeABapure.rrrHorz BO.{,O.
floAroroBrr..paccMarpr4Barorcfl Hr{x(e. KoucrpyKrlqr{ r.r pacqerbr
coopyx(eunfi p,nn oqHcrKH BOAbI He paccMarpHBaroTcr, ,u* *u*
erH Bonpocbr ony6.rruxoBaHbr B cner{HaJrnndx pa6era'x. np""-
rlHrrbr yJiyqlxeHnfl. Ka'.r,ecrBa BOAbr npH npeABapHTenauoir BOAO-
noAroroBKe Ao. rroAaqH Ha UUQU.Atrpaqr{oHHbre coopy)KeHH.r[
AB|IB aHaJrofnqHbr rrpar]rllrnaM yryrrrueHr4fl r(aqecrBa BoAbr
Fra or{HcrHbrx coopy}KeH[fl.x Ailn BoAocHa6xeHus. v"rryvruutn
KAIICCTBO BOAbI AJIff  BOAOCUA6>XCHHfl.- 3HAIIHT NOTYIIHTb BOAY,
orBesarcuyrc ro KaqecrBy rpe6ona HHfl.M focT 2974-73'.
llpeAnapr.rreJrbHar BoAorroAforoBKa npu HcKyccrBeHHoM Boc-

5^ _KarregTBy BoAbr rroBbrruarorcfl Ao rpe6onauufi fOCT
2874-73. !.nn npeABapurenruort uoAonoaroroBKH B saBr{cu_
MOCTH OT HCXOAHbTX KaqecrB BoAbr u rpe60n auvtft K ee lJrluu€-r

r lera Heo6xoAHMo 3Harb BeJIHTIHHv xoucrauru,vcrofiuuBocrH
IIOJIHeHHH saKJrroqaeTcff B rIacTHqHoM yfiyrl lueHHH KaqecTBa

coopyx(eHHflX Lr B BOAOHOCHOM ropH3OHTe. OAHaxo rlpH
nHQHntrpar{HH rrepeg norJrorqaroulue cKBa)r(HHbr rpe6onauna
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HHio npnMeHflroT caeAyroulne MeroAbr: agparIHIo, oTcTaHBaHr{e,
uuxpclrpr{Jlbrpar{H}o, cKopoe H,npeABapHTeJrbHoe r$r.rnrrpona-
,HHO, xJropHpoBaHHe, r(oaryJrr{poBaHHe Nrfl, HHTeHcI{$driquu
lorcransattfl, n $wna"tpoBaHnfl, a TaKxe Apyrue MeroAbI B ga-
BI{cLIMocrH or r(oHr(perHblx ycnoanfi H, B qacrHocru, o6ee-
)KeJle3rrBaLrure H IIp. ',

ASPAUHg

llp, MaKcraMaJrbHoM HacbrrqeHur{ BoAbr Kr{cJropoAoM
B nu$u"nrrparlnoHHbrx 6accerluax H B BoAoHocHoM ropugoHTe
npoucxoAplr nau6o.uee noaHoe oKHcJreHvre u pasJroxeHne opra-
HnqecKoro BeurectBa Lt orrruMaJrbHoe rroAaBJreHHe 6axtepufi
c yuutroxeHHeM rraroreHHblx. Pacrn'opHMocrb KHcJIopoAa
BO3Ayxa B BOAe Ha I "rr npH aruoc{repHoM AaBJIeHHLI cocraB-
Jlfler: rrpu 0'C - 10,19 cM3, HIIH 14,5 rvr/.n; ilpH l0"C -
8,84 cM3, HtrrLr 12,4 rvrf n; ilpn 20"C - 6,36 cM3, u.nn 8,8 rrrr/n
u npt 30"C-5,25 cttts', unu 7,4 uri"rr.

C"rteAoeareJrbHo, rroJrHoe HacbrueHr.re BoAbr KHcJropoAoM
fiaAaer n 2 pasa npa rroBbrrrreHr.ru reMrreparypblo,r 0 Ao 30"C.
OAuaxo xorrr KoHueHTpaunfl KrrcJropoAa rrpu noBbrIrIeHHH
TeMnepaTypbr BoAbr noHHxaeTcfl ,  aKTr{BHocTb npoqeccoB
oKHcJreHHfl IroBbrlrlaercfl. C,uegyer HMerb B BHAy, rITo He Bce
opraHHqecKpre BerrlecTBa AocTaTorlHo xopouo oKHcJIgIoTcfi.
Aepaqna Mox{er npou3BoAr4rbcfl nyreM [oAarru BoAbr no KacKa-

/  T f  ^ ^  -  r T \ f - ! T \ ^  T . r ^ - -  r T \ ^ ^ - - - - - - - \  ^ ^ ^ e ^ - - ^
AaM (AOP'r 'MyHA,  \+ ' r r ;  ^PyaCCr4,  \ r rPaHqHxr ,  qePes Pa3uP.b l l j -
rHBareJrH, THna HacaAoK Beurypu B KpuQe.rrr,qe, npocrblM
r.r3JrHBoM us rpy6rr. B uexoTopblx cJryr1as", HanpnMep B sHMHee
BpeMfl, asparlr{fl Moxer ocyuecTBJrflTbcfl npH rro,crynJle}lkru
Bo3Ayxa nyreM HHx{eKrIHr.r Bo BcacbrBaroulyrc Tpy6y LrJtLr npu
noMoTTrH KoMnneceona R HaTTonHvro ' rnv6v.  qro cHLI lKaer. ^ v ^ l ^ v . + ^ . . r J " J , . .

oxJrax(AeHHe BoAbI. Hau6o.rruwufr AorroJrHnrenruufi BaxBar
KncJropoAa r4s Bo3Ayxa flpu o6H,IHori agpal\Hu cocraBJlffer
5-B nar/,rr. B orKpbIToM orcrofiuuxe H B nHrpu.nrrpaql{oHHblx
6acceriuax BoAa AonoJrHI,ITeJIbHo agpl{pyercff BoBAyxoM
(ao 2-5 ur/"u). .U,nen,I e. 6accer?He ilpH Halrr4qr4r pacrl{re/Ib-
Horo rrJraHKToHa (noaopoc,rrefi) H BbIcIlHx pacreulat? ilponcxo-
AvT TaK)Ke AOrrOJrHHTeJrbHOe HaCbIIqeHLIe BOAbI KHCJIOpOAO'M.

Aepaunn rpn noAarle BoAbI ts Irn$unnrpaqHoHHbIe cKBa-
)r(r{Hbr BpeAHa, TaI{ KaK BO3AyX MOX(er CHJIbHO yBefiHtILITb

Hocurtrl ropH3oHT.
OTCTAPTBAHI,IE

OrcraHeaHHe - HaH6o.uee qacro BcrpeqarcrttHficR BHA
npeABapsre,nlsofi  BoAonoAroroBKH - npHMeHflercs qaue KaK
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np e/iB a p fi t€fi i' H0€'f.r1t'"iiiieii lle iia tiecfB a BoAbi iiep e4 sH"': rrtp o-
BaHHeM. CoopyxeHllrr AJrrr oTcraHBaHHfl BblnoJrr{flrorcfl o6uqHo
oTKpbrrble ropr4goura.nnAoro rnila u B BHAe ronueli (Hanpn-
Mep,. B CCCP Ha pflAe o6rerron, Ha p. JIex AJrff BoAo-
csa6xeHus B faare) Lr BanpyA, a raxlxe B BHAe orKpbrrblx

'BbIpbITbIx B rpyure orcrofiuHKoB. OrcrausaHHe nponcxoAuT
, B BoAoxpaHuJrurrrax, o3epax (CCCP; Mar,u,e6ypr, <DPf; OHra-

puo, KaHala) u npyAax, Koropble Moryr 6urr ucroqHlIKaMH
BocrroJrHeuufl noA3eMHbIx BoA. BeeetueHHble qacrr{ubr n orcrofi-
HzKax 3aAepx(HBarorcfi rrpuMepHo Ao 30-80 0/0, a HHorAa
Lr 6onee. flo pa3rHrrnblM Aar-rHbrM B orcrofiuvnax saAepll(H-
Baercf l  npnMepHo 25-80 % 6axrepuri;  npurreM gr.rMofi
HecKoJibKo MeHbIrIe, qeM JreroM. B orcrofisnKax Ao noAaqu
B uu$urrrparrnoHHble 6accel iHur B parioHe yCCP saAep)KH-
BaJrocb Ao 80 ?o 6axrepuft. OAHaxo B HeKoropbrx cncreMax
I4BilB JreroM KoflHrrecreo 6arrepHfi no o6qeMy cqery yBeJrH-
qr.rBaJrocb, Hanpl{Mep B cncreMe I4B[B B AoJrHHe p.Aparnu
c 1,7 n peKe Ao 2,7 ru"rr.xn/n,t.n B orcrorlHuKe. llo cpanHeHuro
c noBepxHocrHblMn BoAaMH B orcrofiHuKax HesHarrhTeJrbHo
HaMeHfirorcff TeMneparypa H cocraB ,BoAbr. Hepearo, oco6euHo
B TenJrbrfi nepuoA, noA BJrHrHr{eM $orocunregupyroulux pacre-,
uufi yBeflH.IHBaercn KoHueHTpauHfl pacrBopeHHoro B BoAe
Kr4cJropoAa. Ha HeKoropbrx o6sexrax cncreM I4BtIB ua6.uro-

rliaerca reHAeHrlvrfr K. [oAaBJreHuro ]Kn3HeAeflTeJrbHocru nnuxpol
I cxonnqecKr.rx no4opocnefr (AoJrusa p. Aparnu). f lpununaHue

f r n r t  n h n m n r r n 6 t r r r r t  i r A \ t t n n  ? t ? ? m A ? r A ? r r f . t . t . t t a ^
I1 'u4 . rJ ,J . r } l r r ra  r ryvL  \ , r lL ravLDannr t  rv ru , . r \c r  r r t l rEuura l$ r .n l { t lP tJ ,E 'c r r -b

3aAep)KHBaHHe R3BerrJeHHbrx rracruu Ao 92,5 0lo lr 6arrepufi
ao 90 70. OauaKo peareHrbl B cncreMax I,lBllB npuveHffrorcfl
peAKo.

MI4KPOO14/IbTPAUVIfl

MuxpoQHJrbrpar{Hr npHMeHflercrr KaK caMocrosrelnHult
MeTOA krilH B KOM[JreKCe C ApyfHMH BHAaMH OIr?TCTKH Ailfl 3A-

Aepx(HBaHHfl rpy6Hx essetlleHHblx qacruu tE oco6euHo B r{crorr-
.HHKe LICKyCCTBeHHOTO BO'CIIOJIHeHLIff ,  rAe I{HTeHCHBHO paSBH-

Baercfi nJraHKToH npn coAepx(alll{H.6onee 1000 KJreroK B I enng
u npoAoJrx{HTeJlbHocrrl qBereHLIr FIe MeHee Mecflua. B cHcre-
Max I4BIIB Ha npaKrnKe npn coAeplKa.HHH B ucxoAuofi no'-
BepxHocrHofi BoAe KJIeroK BoAopoc.ueft Aaxe Ao 5-10 nrn/4u3,
r. e. B 5-10 pas 6onrue BbIII IeyKa3aHHbIx HopM, MHKpo-

B cBery 40 mxvr H 3aAep)I{HBaIor Ao 75 AnaroMoBbrx H Ao 90-
95 % cuHe-3erreHblx no4opoc.nefi. Eaxrepufi (no E. XaHrepy)yD Y0 CHHe-3eJIeHbIx  BoAoPOcJIeH.  _DaI( repHH (nO D.   aHTepy,
yAarlnercfl Ao 10-20 0i0 H 6lIKs cHn)Kaercfl Ha 5-10 70.
llp" npann"uruor? npoMbIBKe IIorepH Hanopa B cerKe cocraB-
lRmr 0,2 M. BoAa Lnfl  ITpoMbIBKH rroAaercf l  noA HanopoM
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AJ1-A,2 MIla c pacxoAoi\4 oKoiro \uft npo$u;lrrposannofi
BO.4br.

flo Harueuy MHeHHro, cJreAyer rrpoBepuTb B KoHKperHbIx
ycJloBr4fix, HacKoJrbKo qeJrecoo6pasuo 6oporlcn c BoAopocJrfl-
Mfr, o6pa6arbrBafl  eoAy MeAHbrM KynopocoM AosaMLI 0,1.._
0,5 vrr/"rr, a no'ApyrfiNI AaHHbIM Ao 0,7 nrr/n. 3auerntvt, qro gTtI

Ao3bI He lrpeBblluaror HopM, yKa3aHHbrx B |OCT 2874-73.
Moxer 6nru, [o/re3Hee AonycTHTb onruMaJrbHoe paaBI{THe
Bo-Aopoc.rreri. Kcraru, Ao3upoBarb ueAssrfi Kynopoc ueo6xo-
AHMo c yqeroM KoHrIeHTparIHH MeAH B t4cxoAHofi soAe.

lI PEA BAPI4TE JIb HbI E OI,I ,It b TP bI

llpe4napHrerrbHbre Su.nnrpu (npeSu"rrnrpn) r4cuoJrb3ylorcn
6es peareHTa AJrn npeABaprare.uruofi oqncrKr,r noBepxHocrHblx
BoA MyrHocrbro 50-250 iur/n, cHr4x{afi MyrHocrb Sunrrpara
Ao 20-50 rrrr/n npu cKopocru $u.ulrpoBaHnr. 75-120 vricyr
[3 ] , 32].

CBEPXCKOPbIE OI4l tbTPbI

Ceepxcxopbre Qunrrpn, pa3pa6orausue T. H. Hnxz$o-
poBbIM (6ee pearenron) co cKopocrbro SnnnrpoBaHlrfl 800-
1200 u/cyr, 3aAepx(I4tsarcT B3BerreHHbre rracrullbr no' 70-80%.
Taxze HanopHbre Sn.rrrrpbr npHMeHrrcT B HeKoropbrx cncreMax
I4BnB. C.iroxHocrb oKcnJryara\HH ernx Sunrrpou sacraB-
.N9IP 'F  TTENEYOI I I , |TK I I .N9T T lNFTTR2NI 'TE. ITT,T{NTr |  OCRET- IT t rT- I I ,T9 I  RNI I I )T

A w " ^

B cucreMax I4BIIB K orKpbrrblM rrpocrblM fopr{soHraJlbHblM
Qunnrpau.

CKOPbIE OI4lIbTPbI 
I

Cxopue $unnrpu o6ecneql{Balor KarlecrBo Su.rrrrpata
i lo |OCT 2874-73 H pa6oram 6eg pearenruofi  o6pa6orxu
vJrH nocJre Hee. BseAeHHe nepeA cplr"rrrrpo,Bal{HeM Snoxy.ruu-
roB nAA (uonnax pnnawup,a) aKTHBHpoeaHHoI? xpeuuenotl
KucJrorbr yryrluaer pa6ory cKopblx cpunnrpoB - 3HarIHTeJIbHo
npoA/reBaer $HnrrpoIrHKJI t4 cnoco6crByer cHI4x(eHLIIo MyrHo-
cin Qn.rrrrpara. Cxopocrn tpu,rrtrpoBaHtfl. 120-250 vr/cyr.
Taxne Qu"nr,rpu cJreAyer rrpuMeHflTb npa noAroroBKe BoAbl
nepeA uHSu.ulrpaqneli B noA3eMHbIe BoAbI, HanpIlMep AJrfl
II rti la I4BnB H oco6euno tIpH rpeuluHoBarblx LI KapcroBblx

no yilpoueuuoli cxeMe QH"nttpaquu Ha cKo'pblx Qranlrpax

30-750,0 Lr o6wvtfr cqer xonoHprfi 6axrepufi - Ha 40-b00/o
(no _ caHnrapHbrM auanusana) . B cucreMe' I4B[B a;rs BoAo-
cua6xenus r. Easens Bo,na p. Periua cHaqaJra oqHilIaer,cff
Ha cr{opnx su"nbrpax 6es peareHToB, a sareM y}Ke rrocryrraer
na gnQraJrbrp at1aoHHrrre 6 aciertnr,r.

X/IOPHPOBAHI,IE

Xnopnpo BaHHe B cncreMe npeABap"r.nu"ofi  BoAonoAro-
TOBKH npHMeHflFOT KaK CaMOCTOflTeJrbHbIf i  ueroA , TaK H B KOM[-
JreKce c ApyfHMn. XnopupoBaHHe npoBoAflT AJrf l ,  O6esSapaN(HBa-
HHfl EoAbr, AJrfl 6opt6n c pocroM BoAopocnefi w AJrs oKr.rcJreHus
opfaHI4rIec,KHX BeIITeCTB H, B qaCTHOCTH, BeIIIeC'rB, o6yc.uon.nn-
Bar.orqHx rrBerHocrb, Sanax v npHBKyC BOAbr (Ans ux cHl{x(e-
HHfl H ycrpaHeHun) . XnopupoBaHr{e B cHcreMe I4BnB rpH-
MeHflror B ocHoBHoM npH rrocJreAyroqeM yfiyqlrreHr4H KaqecrBa
BOAbi rr pex(e npu npeABapHreJrbHoM. XnopupoBaHHe npoHs-
BOAflT III{CTbIM XJIOPOM, HO TAIOKC THNOXJIOPHTOM KArIbTT4fl
(ca (ocl) 2) vr Apyrr{Mrr coeAHHe HHnMr4 xnopi. !,osn xrrop}r-
poBaHHfl BOAbr 3aBrICflT OT TOrO. B KaKOM BHAe XJrOp BBOAHTCfl
B BOAy, OT ee r(aqecrBa rr B oco6euuocrH or pH 14 TeMrre-
PATYPbI, 'HAJIIdqVfl,  OPIAHHqCCKHX BCIIICCTB, KOJIJIOHAHbIX BC.
rrlecrB, KoJrr{secrBa MHr(poopfaHH3MOB H LrX peSr.rcreHTHoCTH;
KHrue.rHaq naJroqKa 6onee crofixa K xJropy, rreM pflA rraro-
reHHbrx MHKpOOpfaH?r3MoB, BbrSbrBarouIHX x(eJryAo.IHO-Iffiire.r-
HbIe sa6onesaHHs. B 6onturnHcrBe cflyrraeB KoJrH-HHAeKc
.rrBJrfiercfi xopoIIIHM caHHTapHbrM LTHTHKATOpOM, HO npH noAo_
speHurx Ha HaJrr.rlrue B BoAe 6arrepufi cr,r6upcxort flsBbr,
Ty/r fl p e M Hvr, Bvrpycon u n s eKqr{ oH H o,ro f err a rHT a, n oJr H o M HeJII{Ta
H Apyfr4x nos6ygurener? sa6ones anufi  ueo6xoAHMO [pOBOAr4rb
cileIIr4aJrbHyro 6uolorrqecKyro npoBepKy H AottoJrHHTeJrbHbre

croflTeJrbslrfi MeroA nepeA nocryrrJreHneM Ha uufunmpauurc.
flpr nocJreAyroilIeM xJropHpoBaHHH, cor.nacuo 

^ 
focr

2874--73,, KoHUeHTPaT\vts, ocrarorrr{oro ceo6oAHoro xJropa
AoJr)KHa 6urn rre MeHee 0,3 H He 6onee 0,5 nar/"rr npu r(oHTaKTe
HC MCHEC 30 MHH I IJ IH KOI{ I ICHTPAI I .HI I  CBq-3AHHOI 'O XJIOPA HC I \dE-

ee ! ,2 Mr/ / r  npH o0ff3areJIbHoM r laconoM
KoHraI(Te B coopHllx pe9epEyapax H, no-BHAHMoMy, B BoAo-
BoAax (ao norpe6Hrenn). OAHaxo nocJreAHee AoJrlr(Ho 6nru
corJracoBaHo c caHHrapHofr prHcner(uHefi,  raK KaK B focTe
9ro r{e npeAycMorpeHo. r lp" xJropHpoBaHHrr cHHx{aercf l  rrBer-

6es peareHroB tr r lpH noBbIuIeHnotl cKopocru Qunlrpaqnu
KarIecrBo QH,nmpara iloryqaercfl xoporuee: MyrHocrb cHH'
)Kaercr Ha 20-'800/0 kr 6onee, qBe[Hocrb - Ha ,5-200fs,
oKHcJrreMocrb -.  Ha 8-220ft,  xo,nuluH/{eKc yryquaercff Ha
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Hocrb Ha 30:60, oKpiciifieidocrF, Ha t 0:40 0/0, noAaB.nfiercs
pa38HTHe irJraHKToHa, yfiyquarorcfi KoJr,H-HHAeI{c Lr o,6uufi
cqeT xonosufi. llpr noJroxuTeJrbHoM BtrrLrtrHHH xJropupoBannfl,
Ha yilyllllleHHe KarrecTBa BoAbr cJreAyeT yrrLITbIBaTb, rrTo xJropn-
poBalrHe Mox(er HMerb H He6,uarorrpHflTHble no,cJleAcrBHff.
Hanpunrep, npu HailH'urr4'SeHo,ua B BoAe Bo3HI,rKaroT HenpHrr-
HbIe npr.rBKycbr H 3anaxu. llpn 3HaqHTeJrbHoM coAep>I(aHHI{
aMMHaKa Moryr o6pasonarbcfl xJropaMr{Hbr; B pegyJrbrare
saMeAJrflercfl pacnaA opraHnrrecKoro BeIIIecrBa. Taxuu o6pa-
3OM, XJTOpHpOBaHHe C/reAyer npHMeHsrb, BSBeCHB BCe BOSMOX{-
HbIe noc/reAcTBHfi.

yAAJIEHI4E I4g BOAbI TOI(CHI{HbIX TBEIIIECTB

flpn 66nrunx, rreM no HopMe, KoHueHTpauuflx roKcHqHblx,
KaHUeporeHHbIx vr ApyfHx Hex{eJrareJlbHblx BeIIIecrB cJIeAyeT
rrpeAycMaTpHBaTb cneuHaJrbHoe yflyrlueHHe KaqecTBa BoAbI.
Pnn BpeAHbrx BerrlecrB yAaJrflercfl Lrs BoAbI npocrblMn Mero-
r,aMH (Hanpunaep, cBHHeII, MeAb, TI,rraH, gaHaAufi, ronrQpdM,
uonu6Aeu, 6epunnufi , ,  HHKeJrb, xo6a.nrt,  yp&H, pryrl) ,  a Ap!:
rfie - 6o"rree cJrox(HblMr{ (uuurrnx H Ap.). K.asqeporenbl sa-
Aepx(HBaroTcff ar(rHBHpoBaHHbrM yrJIeM. MeroAu yAaJIeHl{fl
BpeAHbrx H HexeJraTeJrbHblx BeIrIecTB KpaTKo onucaHbl B pa-
6ore B. A. Knsqxo u W. 9. AnenbunHa ( 1971 r.) .

nPEABA,PI4TEfl bHAfl B OAOnO,U,rOTOB KA CI4 JI bH O
3AiPfiSHEFIHbiX tsO.4,

B Hacrosqee BpeMfl TexHHqe cxui' 't ypoBeHb otlucrnblx
coopyxeuHfi rro3BoJrffeT I{cnoJIb3oBarb Ailn HcKyccrBeHHoro
BocnoJrHeHHfi cHJrbHo sarps3neHnble peqHble BoAbI. B groM

cflyqae npeABapHTeJrbHafl BoAonoAroToBKa BKJIIOqaeT KOMn'
JreKc MeroAoB yryrrureHus KarrecrBa BoAbI, Hanpl{Mep o\cral{-
BaHHe H KoHTaKTHoe ocBerJIeHI,Ie c KoafyJlfiquefi; AonoJIHH'
TeJrbHo npH ueo6xoAHMocrn BBoAI{Tcn xJIopHpoBaHI4e, LI3BecT'
KOBaHHe U yrJreBal{He Ailfl yAaIIeHVfr npHBKyCOB rr sanaXOB
B BOAC.

B parioHe Kpyaccu (tDpaHUHn) ucro.IHLIxoM BocnoJIHeHHfl
noA3er\[Hbrx BoA cJryx(HT cHJIbHo 3arpfl3HeHHaff cToqHbIMH BO-
AaMH p. Ceua. f lpnnaepHo B aBrycre - oxrn6pe HcKyccrBen'
Hoe BocnoJrHeHHe LIB p. CeHu npeKpaulaercff I'tg-Ba ee

pyroT eMxocrHble 3attacbl noAseMHblx BoA. fJpe4eaPl{reJlbuaff
BOAOnOA| OTOBKa BKflIOqaer BBeAeHHe KOaryJIflHTa V AKTIdBV-
poBaHHoro vrJrfl, ocBerJIeHI4e B orcrofiHuKax, 6ucrpyro Qllnr'
rpaquro,  sareM aspartulo I IO KaCKaAaM H nOAarIy n rAn$HJIb'Tpa'
rrHoHHbIe '6accef iuu.
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i {BnB c ucnoJrbsoBar{HeM cHJrbHo 3afpfl3HeHHbrx noBepx-
HocrHblx BoA ocyuecrBJlflFOT B 3anaAnofi Enpone H qacTr.rrrHo
s CIUA u fnosuu.

5. YJIYqIII EHLIE KAIIECTBA BOAbI IB HHOHJIbTPAIIHOfiHbIX
EACCEIIHAX I,l 3OHE ATOP,AIII,IH

Vlu$untrparrHoHHlre 6accer?Hu ycrpaHBaror o6uqHo orKpbr-
rbre, no3ToMy Ha HHX sogAer?crBylor arrvrocQepHbre Saxroptr,
r.r3MeHrlrrBbre Bo BpeMeHH (reunep arypa, conHeqHufi cBer
14 Ap.). l lycx BoAbr B 6accefiu a)

3;:"^xffffffiil:'"""JJ#il#'9i'. { r *-l
Aox{AeBaHHeM.' ^_n:"-:-tll:::ii" otffi
BoAa rocrynaer B auQunmp a-
r lnoHrrbre 6accefiuu sarpr3HeH-
Hoft e paeHor:r cre[eHH: co cpeA-

/ f
o l . . * o - r - l  , , .  c * o

i ,16 ,

x ) .  ( 2 )

6accet?He BbIrIHcJrr.IM rro

(4)
)

nr/cyr, a rprr x: lr ,
ABH)I(eHr{ff BoAbr
BCJIHIII{HbI AO. HV.

neri MyrHocrbro Ao 5-25 nar/n
u 6o.'ree Pnc' 7' fXfiilf ":?JiTH"?::il?,.o 

AB,r'
PaccuorpHIr,t  BJIHflHHe ropH- a - co_cpeAoroqeHHoe (c oAuoro xoH-

goHranrHofi cocraBrrrrrcuer? 9no- 
uu)' nf;0ff;iiXrln'J,l?:1"i,*""''

pocTH ABI{}KeHHfl BOAbr B OaC-
cer?ue B 3aBHcHMocrH or Me,cTa
BnycKa BoAbr (pnc. 7). I- lycrn BoAa ABH)Kercf l  B 6accefine or
TorrKrl 4 x ro.rre B; rny6HHa HanoJrHeHHfl 6acceriH a lto H cpeA-
r {c rc r  n r r r l f . lnn 'n r .  rhunwrnqr r \ r l r  r l - -  Tnnnq nr . ranLr r  L . \  F r ln r ra r . , rJ 'Tar r r . -' ^ ' L t ^  v r r v H v v r u  

* r r t v L u  
r l / q r + r r r r  v y l .  r  v l A q  v H v A r r r v r v  r  v y r r g v r r  r q d r D

Hyro cocTaBJrflorqyro cKopocTH ABtJII(eHlrfl BoAbr a7 B 3aBLrcH-
Mocrlr or paccroflrrur x oT Mecra BrrycKa BoAbI Ao rorrKr4 I
onpeAeJruM no Sopuyne

, , : t  uo_
Bpenan npe6unaHun BoAbr t* B

dlopuyne

t x : 23  t ! 6  
E+ .

U v  \ t 6 -  x )

f lp ,  ha lar :0,5 LT x:0 ronyqqx4 ur :2 la
ropH3oHTailbrlan cocTaBJrflIouIafl cKopocTH
i )y :0 ,  T .  € .  Ur  I , I3MeHteTCf l  OT 3Hal IHTe,UnHOf i

6nu>xeuHu K ror{Ke B nin x:0,91a cocraBJrfer t , tS .yr .
l lp" oroM BpeMfl npe6unaunn BoAbr B 6accefise He saBHcHr
or AJrHHrr 6a.ccefiHa, a cKopocrb ABHIKeHHfl BoAbr gHaqr{TeJrbHo
BaBr{cHT or sroft AJrHHbr. Hanpnuep, ecJrH BoAa flocrynaer
Lr3 rI f lTH TOr{eK, TO MaKCLIMaJIbHafl rOpIr3OHTaJIbHAfl COCTaB-

3-1455 6t



Jrf lrcrqar cKopocrn uE yMeHbruaercf l  B l0 pas no cpaBHennro
C ar Ha cxeMe cocpeAOTOqeHHorO noCTynJIeHLIfl BOAbI c OAHOTO
KOHIIA.

Ans ts3Belrlei{Hblx BeqecrB c AHaMerpoM rracrurlbl 0,01-
0,001 MM rlx ruApaBJrprqecKr.re- BeJrHqHHbr npH l0:C coorBer-
cJBeHHo npw6nwxeHr-ro paBrrbr 0,15-0,0015 Hilvr no rrKaJre
Ca6anvrna 0,2 0,001 I nru/c, Hi ln .13-0, 13 rvr/cyr. l lpu rury.
6une BoAbr B faccefi,ue 2 M 14 cKopocrtt Sznmparlnn 1 u/cyr
iloilyrruM tspeMfl oca)KAeHuff orrueqeuuofi MyrH (6es yqera
BIIHfl,HHfl, ropHsoHranrHori cocTaBJrsrouefi cKopocrn ABHx(eHr{ff
no4n) nopflAKa 0,15-15 cyr. Kporvre roFo, npu ropusoHranl- i
HOM HanpaBJreHHH IBHX(eFrHff BOAbI CJreAyeT.yrrHTbrBaTb BepTr{-
KaJrbHyro cocraBrrrrrcuyrc (oxono 0,083-0,05) or ropH3oH.
ranrsofr . cocraB"rrsnqeri cKo.pocru. flpu, AJTHHe - 6accer?sa
100 na, rny6Hrre BoAbr 2 v u cKopocra uH$la"rrbrparlun I nr/cyr
npu BnycKe BoAbr c oAHoro ropr{a 6accefiua oKoJro Mecra
BnycKa noayrlHM B HTore BepTHKaJIbHylO CCICTaBi[tIOII|yrc .CKO:
pocra ABr{x{eHHr BoAbr or fopHsoHrannuofi 4,2-2,5 rtl/cyr.

flp" TaKHx ycJroBHflx reoperuqecKu oKoJro caMoro Mecra
BnycKa noAbr B 6acceriH B ocaAoK norraAyr roJrbKo caMbre
KpynHbre Spaxquu MyrH, H rorAa ocaAoK. (nneHra) no rpa.
HyJroMerpurrecKoMy cocraBy no AJTHHe 6accer?Ha 6y4er Qopnan,
poBarbcfi  HepaBHoMepHo. 3ro, KoHerrHo, TeoperuqecKne pacqe.
mt' 6es AeraJrbHoro ]nrera Maccbr ocaAKa, KoaryJrffuul{ r.r lpy-
h r r t r  i t A  - ^ - t t i "t  v tz \  yLJrvbnnr  t tu  l rpn f l \n rLna l tb r - ru ,  pau9e ' l ' b l  u  Hepa lJHuMepHuc ' I? t

pacnpeAeJreHHff  ocaAKa npaBHJrbHbr.

A. A. Kacra"nr crufr, BbrBeJr npH6"nnxerrHyro .nuHefiHyrc
cBf3b cKopocrH ocax(AeHr4ff MyrH H rrpoueHTa ocaAKa B3Be-"
rrreHrrbrx.qacrHr{. Hanpnvrep, npH cKopocrr{ ocax{AeHHfl I urra/ci
( 9 R  A ,  a r / n t t - \  / A ^ 4 ' \ l z ? T o a m ^ c  a a  0 / -  D o n d r r r n r y r r y i v  r r ^ ^ F y t r r  ^  E h " t
\ v v r r  r v r / u J  L l  \ J w c l . t L \ A C r \ - r r v . a  u u  / u  l ) o E r E l - ! - r E ; f l . r r . D l ^  . 1 c r L r f r ! - { ,  

a  l l y n .

cKopocru ocalxAeHun 0,1 urra/c (B u/cyr) - B0 70. ':

flo Aasnuu B. A. Knsr{Ko H 14. e. Aneltq4;g,a, npH Tex x(e
cKopocTflx oca)KAaeTcfl HeKoaryJrHpoBaHHbrx B38erlreHHbrx
gacrHII, 10 14 85 0/0 , qro coorBercrByer, oqeBHAHo, pagHbrM
ycJroB?rrrM (cocrae B3BerrreHHbIx . 

qacrur{, TeMrreparypa, ropn..
sOHTaJrbH?fl Cr{OpO,CTb ABHX(eHHff BOArI LI Ap.).

PasHoMepHoe pacnpeAeJreHne ocax(AeHnr MyrH BosMox(Ho.
paAHKaIrbHo yJryqrrrnrb npn AoxAeBaHHr4 (crur. puc. 7,6), npr-'
r t c t D  r ,  n t ^ . r r r r a n r J n  1  A - ' O O  * r  E l  o - ^ , * "  ^  r r r r r o a  wf  LtaD t .o  l lv - r l rYr \ -v [ \ - r  r  \ . ,  2v LYL.  t )  .7  L \ , r IYI  rvd l  Y '1 cr f , ;  l l

r t d ^ d  u r n t t R n
n r  L t l  . r lar I \J t r -

.nee p&BHoMepHafl rrJreHKa no gcerl trJIouIaAH 6accefiua krt
cJreAoBareJrbr{o, uau6onee paBnoMepnafl orlucrKa BoAbI npH
npoxo)KAeHr{H rrepes nneHxy. B gHMHee BpeMs B cypoBoM
xoJroAHoM KJrr4Mare AolKAeBaHHe (c aepaquefi) cJreAyer saMe-
HHTb ApyrHM MeroAOM pacnpeAeJreHHf BoAbr, Ha[pHMep c rrQ- I
Morrlblo cerHepoBa Kore.ca 6tuz [oBepxHocTn B9AbI, : j

f I

\oH[etrrpauHfl pacTBopeHHofo KHcJropoAa B BoAe, nocTy-
r.Irsrou€fi B 6acceiiuu. o6u.ruo 6ruexa K noJrHoMy Hacbrlqe-
Hnro. I4s pnc. 8 guAHo, qro npu aepar{Hu (ira BrrycKe s 6ac-
ceftu) KoHueHTpar\Hfl, KHcJropoAa yBeJrHrrHBaeTcfl. Ha 0,7-3 nrr/n,
or Bnycxa Ao Apyroro KoHqa 6accefiua Ha I-2 ur/.n, a Bcero
Ha 2-5 ur/n. Taxuna o,6pasou, BoAa B 6accefiue HacbrrqeHa
u Aa)Ke IIepeHacbIIIIeHa KHCJIOpOAOM, nOsTOMy IIpOqeCCbI
oKHCJTeHHfl OpraHHrIeCKOrO BeUIeCTBa ntrYr 4OdO.UtnO gHep-

rI,ItIHO.
Mnxpo6rrolroruqecKoe oquuleHpre HAer cHHxpoHHo c f lpo-

qeccaMH pacrraAa kr ol{ucJieiruf l  oplaHHr{ecKHx coeAHHeuuit .
B BoAoeMax cpe4neir eBpo-
nei rcxof i  qacrn CCCP sa 48 q
orMupaer 60-70 o/o MLIKpo-
6oe (snuol:r.  MeHbrrre). Tax
KaK Bo MHorHx HHcblutrpaqu-
oHHbrx 6accefisax 65nattas,
qacrb BoAbI , HaxoAI.ITcfl cBbI-
rue 2 cyr co 3HarluTe.nrHofi
KoHIreHTpaquelt KLIcJIopoAa,
To H orMHpaI{He 6axrepufi  B
6accefiue AoJrx(Ho 6url sHa-
rIHTeJrbHbIM. O4HonpeMeuHo
yBenuuuBaercfl KoHrleHrpa-
IIHfl yrJreKHCJrOTbr H nOHHlKa-

klruno tA?eycm I teamndpt

d i , - d  n T J  D o ' ! - r t - r r ^  n n n n n i r n w ^ i ,\ t r \ , . - r  y r r .  . t  G r o D . r r r n s . c , u A U P \ r L J r t r f l  U y r q t r U f I J C . h l t l U  l J J l H X g ' l ' H a  P I I A
npoqeccoB. B pesynblare cporocuure3a AHeM npr.r lB-20 "C
BbrAeJrffercf KHcJropoA AaN(e c nepeHacbruleHHeM BoAbr AO L4-
.15 mrln u 6o.uee (no 4anHbrM B. M. EepAaHona H Ap.). . l loa
gosAer?crBr{eM BoAopocnefi, B riacrHocrH cHHe-seJreHbrx, yfiyq-
[raercff 6arrepnaJrb:Ha'., orrprcrKa. B.nusuue MHKpoBoaopoc..rrefi
Ha yf l IrrrrreHue KaqecrBa BoAbr rroKasaHo B pa6orax A. B. Ao-
"rrrano-!,o6pononncKoro H Aplrux ( 1960- lgTs rr.) . o4uoape-
MerrHo c orMHpaHHeM BOAOpOUefi sosHHKaer AonoJrHHTeJrhHafl
Harpy3Ka Ha oKlrcJreHr{e H MOX(er yxyArxarbcfl KaqecrBo Bo-
AbI * , noflBJlflroTcfl HenpHfiTlibre Sanax H BKyc.

3a nocJreAHue 10-15 ner Ha HeKoropbrx rauSuntrpaquoH-
Hbrx 6accefiHax HarraJrr.r BbrceBarb KaMbTIII-Kyfy, poroE rrrupoKo-
,nucruuft II ApyfLIe BoAHbIe pacTeHl{s, qToobl yJlyrlrunTb orlflcT-

pbrxJrser rpyHT, yBeJrr.rq?IBafl ero Qn,rrrrpaquoHHbre cnoficrna
B 6accefiHax, H noffrouraer xJrop, $eHon H Apyrue BerrlecTBa.
tr4ccneAoBaHus Qu.urrpaqnoHl{blx 6accefiHos c KaMhrruoM Be-
Ayercfl' B KpuQenoAe, ApesteHe. Iloc.ueAuae FoAbr B fAP
craJrn 6onee IuHpoKo npnMeHfrb rpaBfluue 6accefiHn; rro gKo-
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Plrc. 8. Hs*renenne KoHqeHTpaqHn Kfi-
cnopoAa I BoAe nnSn.nrrpaqnoHnoro

6accefina
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n  6 a c c e f i u e ;  J - s  r .  C e f i u



HOMUqecKHM noKa3are/rffM oHu BbIrOAHee daccefifion c necqa.
l t t  ? r .nDr /Yr fl flulvl.

3a py6exovr ,  B ocHoBHoM B 3auaAHor i  Enpone,6onruoe
BHLtMaHpre yAeJrffercfl uayteuuro 6HoqeHo3a n ni6unbrparlHoH.
HbIx 6accefiuax H BJruflHrrro ero Ha HHTeHcHO"xaqH,o-lrporlar.
coB yryqllleHHfl KarrecrBa BOAbr. cransrcn onbrrbr rro pa3Be.
AeHr{ro pa3rurrHbrx pbr6 (nuHr, or(yHb, Kapn n Ap.) ; 6ac-

HO A OaKTe-
prfr) B nJraHe H no r.uy6uue Husu.nrrpaquonnoro 6accefiHa

ceftuax H npuTx (llosHaur B lld.rrrue , B^"6u;6; ; OFi '
n Ap.). B @Pf B Pypcrovr pafioue Ha' yqacrKe Xa,unrepu :

parIHoHHbrx 6acceliHoe o6urefi
rMbrruoM (100 cre6ner? Ha I  u2) .
TIHCTKH COXpaHfleTCfl no,cToflH-
ax npoH3BOAflT OTTHCTKy OT HJra
MbrIuoM yxa:KHBar,oT BpyqHyro,qro noKa o6xoAurcs Aoporo,, HO MeroA 3TOT nepcneKrHsH;rfr.

fIoeHLueHHe reMneparypli eolrr HHreHcn0"rdpyd- o*".n.-
HHe kr ycKoprer pocr BoAopocnefi. OcseueHHocrb BoAbr
HC TOJIbKO ONPCACJIflCTCfl CUCUOfi AHfl H HOTIH, HO. H 3ABI{CI.IT
OT o6naquocrla H MyTHocTH BoAbI. VgeTH.IeHHe ocBeUIeHHocTI,I
ycKopfler pa3BHTHe BoAopoc,rreri u Bbr3brBaeT orMr{paHHe pflAa
6axrepufi.

c,rre4yer orMer,Tb, rrro pasB,Tr.re nJraFrKTqHa n uu$Hnbrpa.
IIHoHHb]X 6accefiHax B pa3THIIHbIX cncTeMax I4B[B , .u cMe.
lOta_,npeMeHH foAa HAer HeoAHHaKOBo. Hanparraep, no AaHHbrMB. vcoueHe, B oAuort Hs c,creivr LIB|TB e xaHaJre or p H;il;
JICTOM qHC.IIO KJICTOK NO4OPOCNCII AOXOAHT AO AEC,TKOB. - - ^ - ^ - -  / *  /.(vr/rn. ^lre't'u'lllJt 17 Aax(e oo,,/Ibllre, a sH[,IoIu yMeHbllraercfl
Ao 0,2-0,4 M.rrH. xnerox/n. no.i. 

'npua*p"renruofi 
orracrKrl

B CBepxcKaphrx Qnnnrpax. qHcJro KJreroK no,u,opoc.nefi naAaer
B OTAeJrbHbrx cf lyrraf ix B 1,3-2,3 pa3a, a B uHQunrrparl?roH-
Hbrx 6accel igax cr{oBa vBerHrrI. tBaercf l .

B uHrha .n r rn r r r r . r r r i r ^ r . .  6qona i ruou  ^- - - -  f -  - - - ^ "  v t ^ r a s  / \  v q v v \ , r l l t ( l n  L  u L E t t n  n  A U  ! ! u H ! . l a

3HMbr rrHcJro KJreroK BoAopocneri ynaeHbrrraercff Ao l_10 u.nH.
x"nerox/n, a c Ko'Hqa 3HMbr H JreroM yBerHql4Baercfl AO Ae-
cflTKOB M.rrH. x"rlerox/n. _ Ilp" 9TOM AHaroMoBbre BoAopocJrr.r
sul\aor? cocraBJrflror l5-50, a JreroM 65-T5olo o6ulero qucJra
BCeX BT4AOB BOAOpOCnefi" KonHqecrso cHHe-3eJreHbrx soA.o,
poc.uer? JreroM H oceHL'ro yMeHbluaercfl lo 2-80 olo, a sulaofi
H BecHoli  ynenuquBaercff npnMepHo Ao lb-70 o1o. i iu AaHHbre
B pa3Hble rbAu Mofyr r{e coBnaAarb, HSMeHflercfl Lr qI{cJIo
KJIeroK BoAopocneri.

f } w l . n  n n t l  a r n M  I J n  n r r a  n n o n 6 n o  n 4 r  n r r  r ? r r . r m n  r r n n r r A  6 ^ n n n a a n i i

ycJroBHf x, cKoJrb BeJTHKO MOIKeT 6Urr KOJTHTIeCTBO MI{KpO-
opraHH3MoB B nJraHKTOHe. 3ro o6tscuser cyulecrBeHHoe

a npHMeHeHHe aepau-HH noBbrrrraer KoHueHTpauHro pacrBopeH-
Horo KucJropola ,qo 6 irar/n. 3ro 3aMerr{o BJrHfler Ha oKHcJrI{-
TeJrbHbre npo(eccbl H H3MeHfle'r KaqecrBo eoAH. Ha6nrolaercff
Tar(x(e noBbrruerrHe r(orrueHTpauHrr a3oTa B pa3r.rbrx ero, coeAH-
HeHHfx, B pe3yJrbrare rr,{era6o.nH3Ma H AecrpyKr{r{H MHKpO-
opraHH3MoB. Orueqaercg cHHlr{eHHe KoHrIeHrf iuuu Soc$dpa
vr pf l .Aa ApyfHx sJreMeHToB noA BJTHflHHeM pa3BHTHg nJTaHKTO-
Ha. B pe3yJrbrare AecrpyKrIHH eoAopocflerl Moryr noffBuTbcfl
H e n n t I t I T l I F r T e  ? r T T r Y I t  U  n n L { I l r { \ / n L T  \ / D A T r r r l r r r r l ^ d  y / n r r r r ^ y ' 6 n ^ r " , d- - _ - - r  v D \ ,  J  u u J r r r a r L L D w r l  n \ - r r l r + t : r 1 L y a \ n 7 L

yrJreKucJrorbr. c,[eAoeareJrbHo, creneHb pa3BHTHfl MHKpOOpra-
HI,I3MOB, ?IX TIHCJIeHHOCTb, BHAOBOITI cOCrae, a raKll(e Hx xHSHe-
AeflTe,/ ' IbHocTb I4 oTMHpaHHe BJIHflTOT Ha COCTaB 14 KaTIeCTBO
BoAbI. B 6olnruanclBe cryrraeB KarrecrBo BoAbr yryrluaercr,
HO STOT BOnpOC H3yqeH HeAOCTaTOTTHO.

i lpoqeccbr oqlrcrKu npr{ HH(runmparIHH e 6accer?He B HeKo-
lopori crerreHn aHaJroruqHbr oqucrKe B MeAJreHHnrx Su"nbrpax.
Pasnu,.tufl oTHX npoqeccoB B cJreAyroueM:

Sunnrovrcur{M MarepnaJroM B 6accerlHax cJryxar ecrecr-
BeHHbIe rpyHrbl, pexe c noAcbrnxofi  cBepxy necKa. I-Ipr pere-
HepauHrr rpyHTa B 6accel isax yAa/rrercf nJreHKa H rracrb
BaKoJIbMarHpoBaHHoro necKa, a B MeAJreHHbrx Qunnrpax Beeb
rrecoK npo'MblBaeTcfl;

uHrprz.ttrpaqr{oHHbre 6accefiubr - coopyx(euHfl orKpbrroro

HCOAHHAKOBO II AOBOJIbHO 3AMCTHO. B rOfi )KC CI{CTCMC HBNB
B v 6accer?He B orrn6pe lgrT r. 6nus noBepxHocru BoAbr
6uno o6uapyxeHo 1,5,  a Ha AHe 6accer iHa-44,9 MJrH. KJre-

c$epHux ycJroBvtfr,, a MeAJreHHue Sunnrpbr rracro ycrp atBaror-
cf l  saKpblTofo THna;

uu0nnrrpar{HoHHbre 6accefiuu B cucreMe HcKyccTBeHHoro
BOC[OJrHeHprrr flBJrflroTcfl npeAnocfieAHHM STanOM B yflyrlrue_
HHH KAIICCTBA BOAbI NCPCA BOAOHOCHbIM TOPHSOHTOM, B TO BPC.
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PACCMATPHBATb HHQ.HJIbTPAIIHIO qCPCs IIJICHKY, qCPCS sAKOJIb. ' . :
MarHpoBaHHbrr?' cJrofi rpyHTa, A TaKX(e qepes soHy agpauur{ r
AO BOAOHOCHOTO CJIOfi, TAK KAK $UNITPAIIHS BOAbI I{ YJIYHIIIE.HHe KaqecrBa r{cxo4Hofi eoArr B Hnx pa3rprrHu. O6uapyxeHo,
Yro n.. nepxHefi qacrn nrreHKH (aHurua) unsunrrpafiloHgbrx
6accefiHo'e npucyrcTByroT N(HBbre H MeprBbre MHKpoopfBHHB-
nrcr.Lax, n rJreHKe rauQH"unrpaqrronHbrx 6aCcefiHos a"ara*o,
I4B[B B AoJrHHe p. Apareu Ha orAeJrbHbrx vqacrKax o6sa-
pyxeHo 6axrepr.rfi (5-7) 108 xnerox/cu' no- o6qeuy cqery
(no Pasyrraony), Hs HHx HHrparHbrx tbr-l0u- r.r ;y"rorrpeAy-
IlupyroqHx I 02-- I 03 x.uerox/cu3.

B oAuoft ?r3 cucrena LIBTIB pafion a rlpu6arrraKl (uo .qan-
HbrM B. Vcouese, oxrR6pl, l gTd r. ) Ha rnv6 u:rre T 

"" 

- 
o, aru

6accefiH? . (np, KoHr{eHrpar{HH Ha-AHe 6aicefisa 6nno Bo[e-
pocnerir 44,9 M{1. xngro:x/n) Haxo4aJrocr, 26,9 MJrH. xnerox/.n,
a Ha rny6une 20 cpr 6uno 25 rwc. xnero,x/"u, T. €. ua rny6aue
Bcefo 20 cM _ 3aAepxnBaercfi 99,94 0lo KJreroK BoAop6cJefi.
flo onuraM 15 noq6pfl roro >l<e roAa BoAopocnefi s 6iccefiHe
6uno 16,6 MJrrr. x.uerox/n (na AHe. 22,{ MJrH. r.rreror/n) ,
a Ha rny6une 20 cu - 6 ruc. KJreror( ln, r. e. 3aAepx(HBaJrocb
I? rny6aue 20 cM oKorro 99,97 0lo BoAopocnefi. Fia rny6uue
20 gy npeo6,rra r,ailn A,aroMo'Bbre MeJrKHe BoAopocJrl{.

vrnncran [/reHKa gHepruqHo BaAep]I(HBaeT Kr{Iueqgyro na-
{ol{y.: ^ Ipq ^ -cq.!!l{oM 3arpnBHeHHH rrrreHKr{ (xonn-unaexc>

Mt KaK MeA/reHHbre QHnrrpn -.  o6uqHo nocneAnufi sTan
oqr4cTKH BOAbr.

. flpu yfiyqueHur4 KaqecrBa BoAhr s 6accertHax Heo6xoaunao

>20 000--400 000) sHr'rHBaHHe .rucrofi soAofr B na6oparop.,.'
Hbrx onbrrax npoAoJrxaJrocb no.iru 20 cyr, noKa r(oJII,r-TLITp irrpuAuJr..KaJrucb IIOLITI4 ZU CyT, nOKa I(OJII,I_TLITp
B BbIxoASIIIeIZ Bo4e !!p!cra"rl coorBercrBoBarr |OCT 2874-73.

ll 'o AaHHbrM c. H. t{exanoeofi e uugu.ubrpauuoHHoM 6a,c-
ceftiie cucreMbr I,IB|IB Sa.rresepc B nJreHKe na rn'y'6une I cnr
6u,ro eo4opoc.uefi oKoJro g M/rH. x,rerox/cua (3;b urfcu3),
a Ha r4y6^uu.e 10-15 crM Hx y)Ke yMeHbrrinJrocb'Ao 0,1 MJrH.
r.uerox/crvr3 (0,128 ur/cvr3), r .  e. s-30 pa3, Ha r.rry6uue I cir, t
X{HBbIX KJICTOK 6UNO OTMCIICHO g5 H HA TNY6UHC 1O-I5  CM -
60-70 0/0, r. e. c r,rrydnHoli coKpauaercfl He roJrbKo KoJrH-
qecTBo Mr{KpoopraHH3MoB, HO OHH H OTMHpaIOT.

CneAo,eare/rbHo, cyulecrBeHHyro poJrb rlpu yfiyqrueunu xa-
IIecrBa BoAbr Hfpaer nJreHr(a. f lpu cpH,rrrrpaqun qepes'[JreHKy :

ilo AaHHbrM E. 14. Monoxaeofr, npn HesHarrurenrHofi
KoHUeHrpaqnl _p BoAe HeQrenpoAyKroB H xaHqepbreHoB
.Ha ypoBHe nAK, oHr{ qacrHqHo 3aAep)Kr{Balorcfl uneHror?
(ocra/rbHbre npoHr.rKaror noA 6accer?H). OAHaxo g 3oHe oepa.
III{H nPoAOlXaercfl npoqecc xHMHqecKoro H 6HOnOrUqecKoro
pagJrox(e_Hnfi opraHurrecKux BeurecrB. B .ryeruufi neproA Ha rJry_
6nue 0,5-l nn noA 6accerlHou Moryr cosAaBarbcfl 6.rrar6_
npfifrHbre ycJroBr-rfl, r\ilfl pa3BHTHq O6uefi rraraxposJropbl, HO AJrfl
Sara xuureqHori na.[o.ri(H H KJTocTpHAHH 3Tofo He sa6.uto.
AaeTcfl.

,  f lo AaHHbrM /I.  A. XpucruaHosoir n c. 'H. r ler<arosofi  [g6],
ii l,qilTparrnoHnbrx 6accefisax oAHofi Hz cncreM B pario"e
trpHoaJrrHr(u qepe3 c"uol i  necKa 10^,.* (neponrHo, H nireHxH)
nocryndJro B rroA3eMHbre BoAbt 32 olo nnero* 4nronna"*"o"u,a B onuruofi  ycraHoBKe apyror? cncreMbr HBIB B cKBax(H_
Hax eo4osa6opa e 30 y 

-ot 
uH0u"rl l rparlnoHHoro 6acceriua

9lqg 
o6uapyxeHo t-3 0/s x,,rerox eoAopoeneri (20_80 Krr€.,

TOK/MJI) COACP)I(AHH'I B 6ACCCfiHC. TIPU ACCTPYKIIHH MHKPO.
opraHH3MoB, 3aAeP)xuBaeMble BeqecrBa nocryllffT B BoAoHoc-
uufi  fopusoHr. Tax, n noA3eMHbre BoAu cncreMbr Agng

.AoJrHHbr. p. Aparnrz ("rrero_1979 r.) rocrynrrJro (nq HaIrrHM
AaHHbtM) ,uono.rrHHTeJrbHO cop, B raon"qecr"e 1,6 *r/r;  

"ano.TOpbrMH aBTOpaMH s Apyr?rx Mecrax oTMegaeTcff 3HaqHTeJrbHo
oo/rbrrree nocTy[JIeHHe.

I4urepecHbre cBeAeFr'rr o BJrHflHp*r 3oHbr agpau'H Ha oq'cr-
r{y BoAbr npHBeAeHbr B pa60re I-. A. [lnHa (1970). fIpH frpo_ -
AOJI>KHTCJIbHOCTIT TIOJIHBA CTOIIHbIMH BOAAMH HA IIOJIffX OPOUIC.
HHs B reqeHne cel\jn Auefi r{ MorrlHocrrl soHbr aepaqan 2'_S u
6axrqpnzJrbHo,e safpfl3HeHne He AocrunaJro, BoAoHocHoro ropn-
30HTa. BHXHsaeMocrb xHrue.IHOft naJroqKH npH 9TOM 6Una
n l f t  n f t  n / r a r ' r o r r  o  T T ^ t ti j , . r ' r iu ' i 'v lvi€{-}t i ia. i .rp'{r sapax{eHlipi BoAoHocHc}fo ropHgoHTa KI{-rue.lsorl nanoqxor? Bbrx<HBaeMocrb ee 6wna oxono 3,5 *aa.
AarrHrre HccJreAoBannfi,.uo. oqncrKe BoA B sgHe aaparll{H, trpo-
BeAeHHbrx n GIIIA, aHa.uornqHbr AaHHbrM f. A. IIt;;.--

\4rax, npu HailHLTHH nJIeHKH H KoJrbMaT ar\fiu Hax(eJrex(a_

J

3atreDlKHBAK)T'Cf l  R3BeII IeT{HhTP tT2CTIr l IRr u 6n rr r t r r rurrn 'nnrr  r ryrr . i l^-,  )  f  r t r t v  l  ! v  t v  r r l \ w v _

opraHlrsMoB; t(poMe rofo, B nJreHKe a,(cop6pipyercfi pfiA
pacrBopeHHbrx Beil{ecrB H', B rlacrHocru, ToKcHqHbrx 14 Hex(e.'
JIareJIbHbIx. IIp" zH$HnnrpaquH Hs 6accelisa qepes rrJreHKy
H 3OHy aspaUHH eMyabfHpoBaHHbre ueQrenpoAyKrbr o6uqH0,
3aAeplKHBaloTcfl .

BoAa nofl_yrrafiacb MyrHoBarafl. (npospaqHocrb 25 cM) Aax(eB BoAo3a6opnux cKBax{HFrax.
TaxHrra o6pasonn, orreBr.rAr{o, rITo nJreHKa H 3oHa agpauHII

HMCrcT BAXHOC 3HAqCHHC T,JIfr Y/IYqIUCHHfl KAqCCTBA BOAbI,
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Ho 6onee onpeAeJreHHo o6 yJryqrueHnn KarrecrBa BoAr,r npn
Sunrrpaquu qepe3 AHo 6accel iua rB 3oHe aopaIIHH MoxHo
cyAHTb no onbrraM B r{arype AJrfl KoHKperHbrx.ycnonHfi.

flo HccJIeAoBaHHfiM nocJrenHux JreT BbIffBHJrocb BJrHflHrre
MHKpoopraHH3MoB Ha xnunqecxnlTr cocraB noA3eMHbrx BoA
B cucreM ax VIBIIB H e oco6ensocru npu.pa6ore uuQn,urrpq-
uHoHHbIx 6accefiHos. B oAnor? H3 cHcrepr I4BIIB c uusnnbrpa-

UHoHHsIMH 6accetiHanau n pafioue fTpu6anrt:r^r HCO| yBeJIlI'

rlHrrocb c 231 Ao 261 nar/n, a SO?- yMeHbIIIHJrocb c 31,4

no 26,2 rur/"u, ral(x{e yMe'HblxHnocr NHT c 0,22 Ao 0,14 rr,tr/n
H POI- c 0,05 Ao 0,025 rrar/,rr. B cucreMe I4BilB AorII4HbI
p. ApareH Cop, yBe.[HqHJIocb c 4,7 Ao 6,1 l ,rr /n.

f lo AaHHnu B. B. Byaa H P. JI.  Eeccerta (1975, CIIIA),
B cncreMe 14BnB ,I Iy66oxe (rurar Texa,c) orMeqeHo yBeJII{-
qeHue 6nxap1oHaroB Ha 150 14 yMeHblxeHr.re cynr$aro,n
Ha 80 nrr/n. 3ro cBflsbIBaror c AesreJrbHo,crbro Mr{Kpoopra-
Hrz3MoB H, B r{acrHocru, cynr$arpeAyrlnpyroulux 6axrepurl.

KoHqeHrpaunrr MHKpoopraHu3MoB B nJraHKToHe uu$unrrpa-
rlnorlHbrx 6accefiHoe BJrHfler raKx(e 13 pesyJrbrare yMeHbIIIe-
HHrr r4x pacxoAa. 9ro orMerraer feQepr Kaponz ( 1976 r.,
Beurpun). f lo ero AaHHbIM, i l trrr paccMarpuBaeMor\o o6rema
HaMLI BbIIIHCJIeHO, IITO BJIHflHI4e MHKpOOpIOHH3M'OB Ha OCna6"ne'
Hue SHnbrpaqHoHHbIx ceor?cre rrJreHKH 6accefruoB eKBHBaJIeHT-
HO VB€A'IHTI€HHTO MYTHOCTI{ HA 6 UT/N, qTO f lB.II f lCTCff 3HAqH.
TC/IbHbIM

B Ao/rHHe p.Aparen xoes@uuHeHr SHnrrpaqnu nJIeHKH,
no Har[HM AanHbrnr n B. IO. fere,uaurBHJtr4, B cpeAHeM cocTaB-
Jrrer 0,011 na/cyr, 6axrepnr:r B nJreHKe 0,6 MJIH. xnerox/cua
14 no4opoc,nefi 1,5 MJrH. x"nerox/"n. B nJreHKe )Ke 

'oAHoli
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coorBercrBeHHo 0,00056 u/cyr (n 20 pa3 rr,reutue) ;  l , l  MJIH,
Krrero6/cM3 (e 2 pa3a 6onture) u l5 nrnu. r.r lerox/"n (e l0pas
6o.rrnure) . B o6oHx cryrlaflx BoAa B nu0u.nlrpauHoHHble 6ac-
cer?Hu nocrynaJra ocBerJreH*afl,. Ouenu4Ho, uro IIo'BbIIrIarb
Su,urrpar{HoHHbre csor?crsa nJIeHKH HyxHo cHHX{eHHeM KoJIH-
rlecrBa KJIeroK MHKpoopr^'aHH3MoB B BoAe 6accet?Ho,e. B pe-
3yJIbrare noc"rleAHHX HaluHx Hcc,'IeAoga:g-ufL BbIffBJIeHo, rITo
6onluroe noBbIIIreHHe KoFIueHTpaIIaH rpu,rrltpattJIaHKToHa
B uHSn.nmpauHoHHbIx 6accer?Hax cHLIN(aer xoeSSUIIHeHT

t

6. yflyq[I EH il E ,KA[I ECTBA BOAbI
B BOAOHOCTTOM nOPH3OHTE

OEIIIHE NOflOXEHI4I

B BoAoHocHbIx ropa3oHTax B pflAe cflyrlaeB Moxer IIpoHc-
xoAHTb ecrecrBeHFloe yryrlueHue KarlecrBa BoAbI. Ho TaKHe
BO3MOX(HOCTH OfpaHHrIeHbI, IIOSTOMy B COOTBeTCTByIOIIIHX CJIy-
qaHX noAgeMHylo B_o_Ay, rloJlyqeHHylo H3 BoAosa6op'on, Heo6xo'

AHMo yJryqII IaTb. I , IcxoAHaf l  f loBepxHocrHaf l  BoAa no'cTynaer
B BoAoHocHul i  ropt43ol{r  c Hnt l ro>xHot?,MyrHocrblo (1-3 yr / l )
H c re,rufieparypofi, 6l,tvtsr<ofi K [oRepxHocrl{blM noAana. B or-

AeJrbHbIx cf lyqarx AonycKaercf l  He6ontuloe orI{JIoHeHHe no Ka-
qecrBy BoAbI or rpe6oeaHur? f OCT 2BT 4-73. I(povre roro,
B TeqelHHe KOpOTTKHX nepHOAOB BpeMeHH I-OAa MOlKer 6url
3HarrHTeJrbHo xylKe yKa3aHHbIx rpe6onaHHti  Aa>Ke no xHMH-
qecKn BpeAHbIM r{oMnoHeHraM. flpu AeHreJIbHoM nocrynJIeHI{H
3afpr3HeHuori  BoAbI B BoAoHocHuf i  ropH3oHT paccr lnTblBarb
Ha HaAJrex(au{ee ecTecTBeHHoe yIyqueHHe ee KarIecTBa He cJIe-

Ayer. PaccnaorpHM Bo3MoxHocrH yflyrluleHur Karlecr,Ba BoAbI
B BOAOHOCH'OM rOpH3OHTe.

Y/IYqIIEHI E TE/{NE PATYPbI I4CXOAHOH BOAbI

B 3aBHcHMocrH or KJIpIMarHqecKnx ycnoenft  H cegoHa no-
BepxHocrHafl BoAa l4Meer reMneparypy or 6nusxofi. K 0

Ao +25'C a 6o.nee. OAuaro reMneparypa BoAbI, n'o,crynnB-
urefi  B BoAoHocuuir ropt{3oHr. BbtpaB}ILIBaer,cf l ,  npu6nH)Kaflcb
K reMneparype no:13eMHblx BoA. Ha puc. I  noKa3aHo H3Me-
HeHr4e reMHepaTypbl noB_epxHocTHblx H [oA3eMHbIx BoA B Te-
y y n  ? r y ' n  r ^  n  6  n  ^ r r ^ T ^ r f , 6  T r T T l T J R  r r  r r c  D n  r r r r , r . r . r  q  K x z o u r . r c r  n  P , t l n 6 , a -. l n n E  I  \ J A C I  . E  L r l \ .  l L . M U  r  L u \  L u  A t L r r  D \ , t A v u r l q v r r \ v L L r L t L  L  .  s r r v \ r c l -

AeHa. floeepxnocrFlble BoAbI HMelor aMnJIHTyAy xo,re6auug
TeMneparypbl oKoJIo l7uc, a noA3eMHbIe - Bcero 4"C.
Ha pHc.  10 noKa3aHo H3MeHeHHe reMneparypbl  BoAbI  npn
QH.utrp arfitr krs o3epa B BoAoHocHbIe necKH B 3aBHcHMocrH
or paccroflHur or uuQnnnrpal{HoHHoro 6accerlua H BpeMeHI{
npe6unaHun BoAbI B BoAoHocI{oM ropu3oHTe. flpra Ha.raillHoli
reMneparype l3"C noBepxHocrHafl BoAa npuo6pe,rra reMIIe-
parypy noAseMHbIX BoA Ha'p_accrorHl{I4 2tr5 v or uH$uJlbrpa-
unoHnclro 6accefiua qepe3 27 cyr npe6ltoaHun B BoAoHocHoM

crosHHH 90 nr qepe3 1 l  cYr.
Taxuna o6pasovt, trPH LIcKyccrBeHHoM BocTIoJIHeHHH noA-

seMHbrx BoA H3 peKH reMneparypa nocrynusulel? noBepxHocr-
nofi  soAu o6uqHo craHoBuTcfl  6.nHgxofi  K TeMneparype ecrecT-
BeHHbrx noAseMHbIX BOA. IIpn 3HaqHTe/IbHbIX rOne6aHUgX
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B Bocroquofi cu6up*r u Ha fl,anrHeu Bocrore cccporMeqeHbr clry.q,ar, KorAa Ha paccroflHHr4 ZS_100 M or per{r4
TeMnepaTypa noA3eMHbIx Bon IrDH .gKcnJrva r . ,nuv 6o.o. i - . r -

1  
.  _ _ _ _ - - - - J s ^ s r + r r r r  v v v \ , r r ! , . o . L ) I n

rr,..wvrrtDrpa.. ',ufirbrx BoAo3ao.opog c ue60nbIIIoli MouIHgcrblo

3::::T.1ljy-_:T_.-T.iii (ro S.-10 yl nwelra aMnrrnryAyxone6dnun B reqeHue roAa Ao 18.C. d;il;;rq;^";;Jil;
npeAJraraercfl paccqHrbrBarb HsMeHeHHe reMfleparypbr rpyHTo-
Bbrx Bo.q no TeopHu renilo-MacconepeHoca. oaria*.i .nnrilHocTb

yqera Bcex Heo6xoAr4Mbrx yc.noenfi noKa 3arpyAHfler noJry-
qeHHe HaAex(Hbrx re'operHqecKHx perueuufi. A,ns npu6nuxeu-
HbIX PCIIIEHUfi HX MO)KHO NPHMEHflTb, HO NPH IIPOCKTHPOBAHHH
HoBbIx o6lexroB ilyque rroJrb3oBarbcr aHaJrofarran. V"rrytruleuge
Telu[eparypbl IIoBepXHOCTHbTx BOA npn r4cKyccrBeHHoM BocrloJr-
HeHHH BaX(H'O no fI4fHeHnqecKHM rpe6ooaHHflM, a raKx{e
TexFrHqecKHM ycJroBHrM-ueo6xoAnMocrb noAo.rpeBarb eoAy
sHn{or? rIrfl 6Hroeoro H TexHHqecKoro HcnoJIb3 oBaHHfl,, npe.q,-
oxpaHer{Hf BoAonpoBoAHbrx 3JTeMeHTOB OT 3aMep3aHr{t,  B oco-
6eunocrH rrpr4 cuJrbHbrx Mopo3ax. .Ilerou IloBepxHocrHbre BoAbI
Moryr nponpenarbcff ao 20"C u 6o"nee, a HcKyccrBeHHo Boc[oJr-
r{rreMbre BoAbr o6u.rHo HMe}or reMrreparypy, npu6nusHTeJrbHo
paBHyro ,cpeAHero4o.nor:r reMneparype Bo3Ayxa, rrro AJrs nHTbe.
Bbrx rlereli 6onee npneM.rreMo.

yr yll III E HVE cAH I'I TA PFI o -EA K TE PI4 o/I of I4tI E CK:HX
NOKA3ATE/IEH

Ilpnt Qn,rrtrpaqnn B BoAoHocHbrx rrecKax Molr{er npoucxo-
AHTb yfiyrrureHHe caHHTapuo-6axrepHoJrorHrrecKHx IIoKa3are-
,rrer? B pe3yJrbrare oTMHpaHHfl MHKpOO,praHH3MOB, a raKx(e
I{x aaAepxI4BaHHe u npuJrranaHne rroA BrrnflHr4eM aAre3nu. C.ne-,
Ayer SaMerr.rrb, rrro Mo)Ker r.rMerb Mecro H o6parnrili [po-
qecc - orlrunaHpre. n. 14. Eoro,N{asos (1972)' onncbrBaer
yryrrrueHHe 6axrepuaJrbHoro, cocraBa BoAbr B BoAoHocHoM
ropH3oHre npH HBnB. [Io HarxHM AaHHbrM, sTOT BOAOHOCUUft
ropH3oHr ilpr4ypoqeH r( cpeAHe3epHHcrbrM (uacruuHo KpynHo-
3epHHcTnrrvr) necKaM MorrIHocTbFo oKoJro 25 v c xoesslEqneu.
ToM Qr.rnmpaquu npzMepHo 30 u/cyt H nopucrocrbro 0,2.
Ha pzc...  I  I  rroKa3aHo rrporleHrHoe H3MeHeHHe KoHrIeHTparluu
6axrepuli ypH AB?rx{eHfir.r Bo,qb[. flpoqentnan KoHr{eHTpauHs
6axrepuli 6rrcrpo cHn)Kaercfl rro Mepe .vAaJreuufl or nn6unn-
rparlHoHHoro 6^accefiua, a HMeHHO: Ha paccrosuun 20 M npH-
MepHo rrepes 2 cyr. oHa cocraBJrf ler 10 % repBoHauanrubfi ,
a Ha pa,ccroflHr{H 40 M rrepe3 S cyr He npeBbrruaer 5 olo'
n Ha paccroffuptu 140 iia qepes 46 cyr craHoBgTcfl 3garrgTeJrbrro
MeHbuJe I olo.

Ha pnc. 12 npvtneAeHbl ABa cJryqafl yJryrrilreHgff oKgcJrfleMo-
,qTH npH ABHlr{eHHH BOAbr B TOM )I{e BOAOHOCHOM rOpr{3OHTe
(no n. 14. 6o,roMasoBy) ;  npu aroM orMeqeHbr HsMeHeHHc
r r t .A<rra r  E ' / l '1  r I t . ,  r \nr | -LsHnul I  r raJlUuKe, D OOOHX Cf lyqagX i lpH
Haqanruofi  oKHcJrf leMocrH KoJrH-Tr4Tp 6un 0,001, T. e.
s 300 000 pas xyx(e rpe6on anui.r Arq KoHAHTIHoHHofi nnrnesofi

10
e

f Lu n

llnc' 9' HelreHeHru___lgyn"parypbr BoAbr puc. r0. HsnreneHne reMneparypbr noAblp. Pefina (/) H HcxyccrBeino- bocno.nirs^- ns osefa nllr qnnurpaqgg B cpeAHe3ep-eMblx no,{3eMHblx 
lon e) r iuiriu_e Hrcrux 

"o.q6roc""r* 
lecKax (no rI. H. 6o-HBIrB Anrr BoAocHoorG"iT 

". 
s;' i; i i"H rouagoBy)

IIpu Hauanruofi reun-e^pal:yp_e noBepxHocr.
. Hblx BoA: .f_13. C; Z_19" g'

reMneparypbr no'BepxHocrHbrx BoA ( r g-25.c) reMneparypa
BOCTIOJIHf CMbIX IIOA3CMHbIX BOA HSMCHffETCff B NPCACJIAX1 + I I oC, Ho ,raure 2+B.C trali.T) .

t

Ta6ur.rqa 4. HsueNeHHe reMneparypbr
npn ficKyccTBefl HOM BOCIIO.|IHeHktr.r

t20 /60 Z00n
0  4  I 7 . 2  / 6 2 0 2 4

Bpenn, c'ym,

rroBepxHocTHbrx BoA
noAseMHbrx BoA

Paccros-
HHE OT

uuQHar-
rPaIlnos'

HOro
6accel iua.

M

Bpeun
npe6n-
B HHq B

BOAoHoc-
HOI\T

roprrSoHTe.
M

Teuneparypz, oC

nonepx-
HOCTHbIX

BOA

noA3eM-
IT l.IY

BOA

faHuosep
Sccen
Bnc6a.qeu

75-150
50

230 60-90

90
1 5 ,
60

45
l 5

3-20
0-25
0-24

0-20
0-25
0-25
3-20
3-23
0-25

5-16
8-16
8,5-
l r |  c .
t z r O

8*13
8-16
9-10
5-16
L-13
5,- I6

200
50
85

100
200
50

BoAbr; KoHueHrpauHf 6axrepHri rrpH sroM 6u,na 40 200 KJre-
rox/un, r. e. B t0^2^guq?_xy)Ke, .leM ro BepxHeMy npeAerry
AonycruMofo no |OCT 2874-73. C.reAoearerrbHo, BoAa .6ttna
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0 /t^

700
80

0 20 qo 60 d0 /00 ru uon
0 ?  +  6  I  / 0 t 2 / a / 6 / 8

BpertH, cgm

P u c .  l l .  C x u x e H u e  K o H q e H r p a q n u  6 a x l e - .
pnfi  r  BoAe osepa npn Sll .nrrpaqun n
CpeAHesepHllCTI' lX necKax B 3aBHCHMOCTH
OT paCCTOqHHq H IpOAOJI)t(HTeJIT,HOCTH

@u.nurpaquu

I I

rA€ l r  t I  tz  -  BpeMfl ;  C,
poopfaHH3MoB, r .  e.  c lcsa,

t 0

/0

0 2  q  6  6 l 0 t 2 l + 1 6 t c ? 0 2 2
8Penn, cYm.

Prc 12. Cnu;xeHne .oKr.rclf leMocrrr Bo4bl
o3epa npH @nl r rpaqun n  cpeAHe3epnr i -

.  cTblx necKax

/  -  t tgue l reHue oKt rcJr f leMocr l r  r tpu  Har rarb-
no i r  oxac-nqeMocrH l4  Oz r ' / , r ln  B  3aBHCH-
MOCTH OT-  BpeMeHrr  $u .n l rpaquu l l  pac-
cToflHHfi;  2 - ro x{e, npH r,rarraf iblroj i  oKHc-
J l reMocrH g  or  Ur fu ;  J_ro  )Ke,  B  ecrecr .

BeHHbrx ycJroBr.rtx

( 5 )

i lo HarypHbrM

( 8 )

M H K .

f\Ae u - cKo'pocrb oH/rb'Tp a\w, n,t/cyr.

T a 6 JI H ll a . 5. [Iapauerpbl a!.reBHH (aqcopdqun) xuuleunoft nanoqxn
npn $HnbrpaIIHH B necxax no Jla6oparopHblM onblraM [35]

o'tlI(n
F f ^ - r t . r . ^  ^ t r r t ^ A m r  6  w F ^ o r r r r
r  l u i / l l r y l v  l J l v l l \ \ J L l  D  ( I A r  u r l r r r

orrpeAeJrHTb no Qopuy,ue
f f o :

/ A/^ \ rrr.rrrr.tr\nnnt ut.reM.'rp
\ I  v  u r l  I Y r r r r \ y v v y r  s r r r r v . r ^ v s

IL C"*u,
q.

MO)KHO

(e)
60

40

20

?0

2
nU

3arpf3HeHHafl. floc,rre ABH)KeHHff BOAbI B rerreHHe 22,5 cyr
Ha paccroflHnu 180 M oKnc/rreMocrb y)Ke,6u.rra 2 vr.O2fn,
KoJrn-rurp - 300, qucJro 6axreprafi Bcero 2 KJreroK/MJr,
T. e. BOAa ng 6awrepnaJrbHbrM noKa3aTeJrflM yryrl[rHaacb
B 20 000-300 000, craJra orJrurrHort H no oKucJrfleMoiru.

llo A. E. Opa4oncxofi rr E. VI. Mo.noxasorl UTl, H3 npr{-
6.nuxeuHoro perueHufl ypaBHeHHfl ( l)  rpunrrpaqare B rrecKax
c yqero\4 aAreSHH MHKpO,OpTaHH3MOB npn nocroflHHori BXOAHO,TI
Hx KoHUeHrparIHH C"^ (xnerox/,n) B HcxoAHorz BoAe Mo)I(Ho
onpeAe.nHTb paccroflHHe l, ua KoTop_oM ga,,a:Ha. orHocHTeJrbHafl
KOHqer{TparrHfl MHKpoopraHH3MOB e, KJrerOK/A, IIO QOprr,ry"rre

, -  t -  r , . f 1 4 / t - c \  r o t 1' :  p  " ' l ' - \  e  ) '  I '
nAe o H B -  napaMerpbr  aAre3t lu ,  M-1.

I I a p a M e r p b r a A r e 3 n r r o H B o n p e A e J r s r o r
HfiH Jra'OparopHbrM onbrTaM no sclprraynairn:

6 &_(r_.gd- .
t z -  t t  q  ( l  -  c2 \

: t  l n

( 6 )

B ra6n. 5 npHBeAeHbI He Bce ycJIoBI{ f l ,  Koropble Moryr
BJrHrb  Ha napaMeTpb l  aAre3HH KHIUeqHOf  nanoqKH vr ,  B  r IacT-

HOCTH, He AaHbI TeMneparypa, cocraB BoAbI t ' t AP. Lns Apyrux
MHr{poopraHHsMoB I{  I {x coo6ulecTBa napaMeTpbl 6yayt HHbIe.
OrcrcAa oqeBHAHo, qro B rIpHpoAHbIx ycJIoBHlx MHrpaLlHfl
MHKpOOpTaHH3MOn 6yler MHoroo6pa3FIa.  l lo ycJIoBHflrr , r  ra6n. 5
Ha paccrorrHHH I  I  M Or \  BnyCKa 3arpf l3HeHHofi  BOAbI I I€pBO-;
HAIIAJIbHAf KOHUCHTPAUHfl KHIXCqHOII IIAJIO'TIKH CHI{3HTCff IICPCS

400 cyr,  npl4MepHo B 104. Taxne pacr{erbl ,  KoHerIHo, IBJInlorcf

YIYq[IEiHI4E XI4I\4"HqE.CKOTO COCTABA BOAbI NYTEM
OMEIUHBAHI4[

Comas BoAbr B BoAoHocHoM ropH3oHre B HeKoropblx cJIy-
r{af x Mo}r(Ho yflyrruurb cMeuHBaHHeM QunlrpyeMori noBepx-

ldt

. y A l

B :  
* " 0  

/ V' 
C"*0

4 Y C, _, O,THOC;I{TEJIbHbIE KOHUCHTPAUHH
CilC',  u Cz/Crr.

J
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!{oc?Hol? ri ecrecrBenrror? noA3eMHofr BoAbr ro OopM}rJre
Cs - (Cno"Qooo * Cno,qQn oil le", ( l0)

rAe c' ' cno,.#.,c'1"^l_:l0HrleHrpaqsn BeurecrBa B BOAe soAosa60pa,B noBepxHocruofr- n ecrecrBeHuo,t noieeun"Jnil"roa.; Qu, eoo" 
" 

"6;;;:
pacxoAbr soAosaSopa, uouep"HoarHoii '" a.ra*rerrsofi noAseMHofi BoArrr.

paBeH cyMMe pacxoAoB Qno"
roro, ypaBHeHne AeficTBHTeJrbHo
)H3HKO-Xr {MHqecKHX,  npoqeccoB,
i  paccMaTpHBaeMbre KoMrroHeH-
[yqlrHTb KarIecTBO, IIOBepxHo,cT-
ycJto,BHH, rrTo MHHepaJrHgaI\Hn

bIX W TOKCHIIHbIX KOMIIOHCHTOB
hrr nAK.

i

YJIYqIIIEHHE KATIECTBA BOAbI B PE3YJIITNIC
x I,IM H rI ECKO I-O BSAHMO EEV}T BHfl

_ 
Ec'ur np' B3a,MoAeficrnnr BarprrgHr.rreJrfl noBepxHocrHofiBoAbI c ilo,(3eMHofi soAoft nnu BoAoHocHbrMH nopoAaMu o6pa-Syercs HepacrBopHMoe coeA.HI{eHHe, To KarrecrBo BoAbI Mo}Keryryquarbcn. B cucreMe I4BIIB 

to, 

-nporrecc 
r{Aer Henpe-pbIBHO, HO npH ycJroBHr{ AonycrHlvrorl xouu"rrpuqr{H'3arpfl3HH-

TeJI'fi ' KoTopafl onpeAeJlflercfl xnMHrlecwutlu'^ O"t"*o:x-1fil-qecKI{MH pacrleTaMH.

Pnc. l&. cxeua usMenexHcZ-clc", rpH naKerHoM 3arycKe rIAB (x.ropuoro cyarQa-
xoaa) B BoAoHocHbte necKn npu Crr"*- l  r r r r /1,  do: l  um f l  orp- l  m/cyr

4 - n p n  . t - C o f l S t  0 , 4  r r l :  / - n p n  t n - 3  u ; ' Z - r r p x  l n : 2 q  n  3 -  n p n  f r r : l  q ;  6 _ n p n
f r r -Cons t  2  c :  I  -  r rpn  x :0 ,4  u :  2  -  npH x :O ,S  u ;  J -  npH 'x : l  n r

TpaIIHff 3alpfl3'HeHHfl cHHlKaercfl, crpeMtcb K HyJIIo; rpacTeKa-
HI{e yMeHbrueHue sarpndneHrrfl 6b.rree :rrpoAo/rx(HTeabHbrfi
f i n n I T o t n , n  t r a t / T  t - t e r a n r r r r a r r y r ^  r ' o ' n , , t- - rv . - \vvvr  rvryr  r .qr \urr r ' rL . f r . l . lL ;  .wra.ALI1I Iv Iy  lv la  KuHl{eH. l 'paI \HH 3arpf l3 .

HHTeJrn,'B BoAe.
'Ha o'cHoBaHHH pe_3yJrbraroB na6oparopHbrx orrbrroB, npH-

BeAeHHbIx rB pa6ore [4], BHAHO, rrro Antr pflAa BerqecrB :npH
'nPoAonxHTeJrbHOM r[OCTynJr y'HHU,3arpr3H u"rens cop6rIHoHHafl
eMKOCTb B 'necl(ax AoBOJrnHo 6trcrpo Hrcqepnb,IBa_eTcfl  H 32fpg3=
HI,ITCJIb HCXOAHOfi I(OHI{CHTPAL\LIH MO}KCT TIOCTYIT}ITb Hg BOAO.
HOCHO|O , fOpI{SOHTa B BOAO3 a6Op, HO rrrocJre InpeKparqeHHfl  r ro-
CTYIIJICHHfl 3ATPfl3HHTCJIfl KOHIICHTPAUHfl CIO B BOAO3A6OPE
IIOCTerreHHo'cHHx(aercf .  HeNoropble KoMnoHe.HTbr,  KaK, HanpH-
Mep, Nacl ,  n 6o"nruruHcrBe BoAoHocHbrx i rscKoB He ,cop 6^pv-
IoT'cfl . llp n InocTofl HH o M irr o cryn Jr eH Hr.r p a c,rB o pH rvr b_rx c op6up y6-
Mbrx 3aFpf3Ha'renefi KoHrlerrrparluer? 60nrure nAK nbAoHoc-
HbIe nopoAbl,  KaK [ IpaBHJro, He Moryr '6ur l  gaulHTof i ,  TaK :KaK
nx cop6'IlHoHHafl eMKOCTb O,rpa,HHrl-ena. pac.rer Sarqr.rrbl or

, f t
u-t
c
0,5

4tl
q3

42
q l

a!
q3

4It

q t

6  8  1 0 1 2 1 q / . 5 f i 2 0 2 2
. gpena,

2q 26 28 J0 J2 aq J6 J8 +0 +2 +tt
v

EAPbEPHAfl PO/Ib BOAOHOCHbIX |OP,H3OHTOB

f I 'pH Kpar r (oBpeMeHHbrx  
_  

(sannonnx)  xHMHqecKHx sa .p f lB-HeHr{f lx :no,BepxHocTHbrx,BOA, KOrAa saipnsHflror{ue Berr lecTBacop6HpyloTcr BoAoHocHbIMH r lonn nl ,u.u ,nr^ ' ,7. '^  , ,^r^
6 a p rep i u e cn ori crB a u"ao"b.noi" dil;;; :5 #";;|ff;ff;;flcHo BHAHO H3 AaHHbrx Jra,6oparopnoio eKclfiepr*u"ru Ai, ;;:Ka3aHHoro Ha pnc. lB. tr{,cxoAHaq Ko,Hrr.e,Hrpaqas_ xJropHorocynncpanorra (nAB) ,6*na lrrpzHsra 

"L.ior"iroir 
b"*_ i vrn/.rr;cKOpOCrb sznrrpa'\HH no,qu ,6ntna liu*rna nocroqHHOritt : I Mlgyl flocne naKernoro sanycKa nAfi" rpoao".n'xr.rreJrb_.Hocrbro 7,2 n 3 u A"c'TnrrnnpoBauHafl BoAa ,noAaBaJra,cb ,c Tofi

ffijfr,y::y,*,y,IT^.:l:.-.!:_?T9." orrbrra Br.rAHo,,rrro npr
r\ lJ6t. I

HH'I Ha\cryrraer rro3AHee r{ ero {0uueirpaqus ,$rnkaercri. npHoAHOM r{ ToM 'x(e pa,ccrofiHHH (O,nur a) MaKCr{MyM sarpssHe_
:3:i: I9I.l:IfPfyH rroBbrrrraeTn Brvrecre,c npoAorrxHrerrb.

MoxHo Becrra no cxeMe, npH,BeAeHHofi B pa6ore [g].  Bperyrn
ABHx(eHHfl BoAbr or aHsnllrpal lHoHHono cobpyxeHus (6aiceft-
Ha). K 'noAoea'6opy t6: (L6n^) lao,. rAe Lo pac,croflHge o,r
uu$untrpaqnoHH-oro coopyx<enun (6accer?Ha) a.o 

""AorrO"p"lu6 - cKopocrb sHnlrpaqHH; fla t- aKrHB,Hafl rropHcrocrb IIo-
rlorsrblo sanycxa 3arpfl3Hen,nft. g o#rx'G;i#""^or"r" cnpovrrlerofi .r,Hcr,ofi ,Bogi66 rracrynaer Aecop6rl"i i. r.6nuar.
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poA BoAoHOcHono 'cJloff i  npn gToM t*^*:ta*O,\tb rAe tn
lnepLIoA KparKOBpeMeHHOrO 3arpfl3HeHHrr.

f lpuHuvraercf l  ,ycJroBae t^^; l tn> 15, rorAa MaKcuMaJrbHyro
orHocaTeJrb'Hylo :KoHrIeHTpa(Hro C^^* 83BeIrreHHbIx rIacrHII,
nocrynarorqHx B BOAO3a6Op, MOX(HO ,BbI,qH,ClHTb rno sopMyJre(cuuran A'crrepc'ro BAo/rb oA'HoMepHoro noroKa) [29]:^

c]nu*:o,b 
f* t  +
L  n /  , , ( k -o ,b r , , )

V  \ u r  /

nae erf (z) - o6oraHaqeHlle LlHrenpaJra'BeporrrHocr,r,r  (SyHxuun Kpal,rna -
ra,6ynuponana) :  erf (z) :  l -erfc(z) ;  Cmax:C^^*lCr*; C-u* - MaKcr.rMaJrb-

u r:r) q9l [n"( l+B) ] ,  rAe B - ro_eQQ_uqfieHr paci lpeAefleu,r.rf l  BsBerxerHHbrx
qacTHLl B paiBHoBecnbrx ycJrorBr.rrx; F: ColNo, rle Co-,H y'y'0 - coOTBercrBeH_
Ho nrpeAeJrbHbre pziBflrp;gscHble KoHueHTparrHr,r B rpacrBo,pe u cop6eHTe, orHe-
ceHHbre K eAHHHUe nopoBoro npocrpaHcrBa; Dr H D2 xoeQQHqueHTbr
{qcgepc.yv. Ip_H cop6quu u . Aecop6qlrn, onpeAerrffeMbre no- 

-$oprr,ry.ne

Dpllna(l+B)1, nAe D - x,oaQg,r.rqueHr 4rzcnep,cuu; k:D2f D1.

ornpe4e"rreHHe pac'crofl HHfl Lo InpH AO[yCTr.rMOr? KOHTIeHTpa-
L{HH 'B3BeuIeHHbIx qacrurl C*r* ,B BoAoga6ope Mo}KHo \flofly,r{HTb
k13 yKasaHHoro Bbr'ue ypaBHeFHff nyreM noA6opa kt, B ,rracr-
HocrLI, Ino'crpoeH,HeM rpaQnKoB C*u*:f (Lu). Ha 4eficrayrc-
I I I H ) .  n n n n \ / ) t r { e H l t c l l  n t r v  f - - .  I  l .  t ,  r r a r \ 4 t n r a m n o v  n v n f , d r r r r r v  hr r \ v r r r v r l \  r r l / r ^  v r J ^ t . i l 1  u o  f r  r r q y ( , r r y r \ ; I y c ( / \ r . c r l \ v A r L r r \ r l / \  I t

$opvry.rry (l 1), onpeAeaflercfl KoH'ueHrpauun sarpffsur.rreJrfl
C- r*  (n  ao4osa '6ope) .

Pacqer C^?* (np" cop6fipoBaHHvr) rraoxno tsecru [ro rpa-
Snry ,112 pHC. 14:

*  e r f
attn

q . :  a6 tn | l [noLa ( t  *  F ) l ;
6  :  D l@qfd .

( l  l )

(12)
(  1 3 )

Oo

\S s S.' S S
\ > b

s s
s s 'S s  S  sI

s'

80

c max

qq
4t
a2
ql
0

; ds

Pnc .  14 .  f pa$ux  $yux r tuu  C* * " - f ( o ,0 )

8 l

rlpu npoeKrr4poBaH.ur u co-3AaHuH soH casurapHofi oxpa:
Hbr cJreAyeT yqf lTbtBarb BoSMOX{HOCTb KpaTKOBpeMeHHOro 3aJI_
[IorBoro 3arpflgHeHr.rr BoAbr, rnocrynarcUerl .B ,cu,creMbl I4BilB,
a TaKlKe paccqHTbrBarb yf lyqureHHe KaqecrBa BoAbr npH Kpar=
KOBpeMeHHOM 3a' fpf l3HeHr{H. B fAP B pacqerax inpH 3aJrrroBbrx
3arpflgHeHllf lx. peKoMeHAyercfl gcrrroJrb3oBarb .6onee npocrble
cBr3H, qeM B Qopuy.ne (  I  I  )  ,  H, no-BHAHMoMy, Ba cqer ocpeAHe-
HHfl  Her(oropbrx napaMerpoB (Dt,  le  ̂  ar) .

llpuuep 2. Onpe4en'r.rrb . Aony,cruuufi ,MaKCr.rMyrM yxyA[reggs Kaqecr3a
BoAbI C-"* so,(osa6opa npu sarnoeona sarpnsHenur.r. i, i ; ioAila-'naHHbre
npHMeM cJreAyroulHe: noBepxHocrHarr BoAa Arrfl HBl]!_glpe,qxa cotrepxgT
rpe4uufi KoMnoHeHr c KoHrleurpaquefi. 2 urln npu IIAK:O,S *i|r; npo-
AoJrlr(HrerrbHocrb 3arpfl3HeHua 25 cyr (nocne^eroio nepnoAa BoAa yx(e He
coAepxur.  BpeAHoro KoMnoueHra) i  -o6:0,5 u/cyi ;  n^:0,8b; p_--0,024 ru/cyr;  rc:1,5;  F:0,1i  La: I00 i l .

Pacqer. I4uegy _./r_nu*_: ( 100.0,35)/0,5+0,S.2b :82,5 cyr. TorAa
t^u*ltn no.ryr{HM-3,5<15. floaronay pesyJlbrarbr pacqeroB oKa3brBarorcfl
npH6nllxeHHbre. Onpe4e.nn(:Nr emax uo' Sopuy"rre (l l) :

0 , 5 . 0 , 1 Dt:'f f i :o'0062;
0 , 1 3 . 2 5

v l  - : : 0 r  1 3 ;
0 , 3 5  (  l . 0 ,

f'
+

+

, l )

r f  ,C . " * : 0 , 5

0 , 0 0 6 2 ( # + o , u . r ,

0 , 1 3 . 2 5. f  0 ,4  e r f

4 l /  t  K . o n n o o /  l o o  - n ^ . o * \-  
l /  

-  , v  v '  v v v u  

\  O ,  t a  
v , v ' - v  

J

: 0 , 5  ( e r f  .  0 , 3 7  +  e r f  .  0 , 3 1 )  :  0 , S  ( 0 , 4  +  0 , 9 4 )  : 0 , 8 7 ;
C*u*  -  2  .0 ,37  :0 ,74  v r ln<  n ,nK (0 ,g  nar / . r r ) .

- 0 , 0 3 2 ;  6 -  
o ' 0 2 4

0 ,5  ioo  
-0 '00048 '

f lo rpaQnKy E*"*: 0,36, rorAa
Cn,u*  -  2  .  0 ,36  :  0 ,72  v r l  n<  nAK (0 ,g  n , r r / .n ) .

flo.rryueuuufi pee y.rrtrar

0 , 5 . 2 5 . 0 , 1

0 , 3 5 .  1 0 0  ( l  + 0 , 1 )

npoBepnM no rpaQnKy Ha pwc. 14.
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H HO HJr bTPAIIHO H H btx 6ACC ELl HO B

l .  KoHCTPyKIIHIT

Tr.Ina rpeAcraB/rfler co.6ofi HcKyccrBeuHoe yrJry6Jreur{e B B}rAe

He Kpenflr HIIH BbInoJI'HflIor o6nerqeuuoe KperrJreHr{e. Oco6ofi
pa3HOBHAHOCTbTO 6accefiHon fBJrflrorcfl 6a,ccefiuu, coopyx(ae-
Mbre B rpannftHo-fa.rreqHlrKoBbrx orJro)KeHHffX (i rpainanofi
sarpysxofi  AHa HJ\H 6es nee), Koropbre Moryr o6.rralaft  KoH-
crpyKTHBHbrMH OCO6eUUOCTflMtT 6accefiHoe KaK KanHTaJrb,Horo,
TaK H O6,nerqelrHofo 'fHnoB. iloc,ueAHee BpeMf fioflyqaroT pac-
npocrpaHeHr{e raKX(e <<TpaBflHbre)> 6accefiuu (na Hx orxocax
I{ AHHII{aX KyJIbTHBHpV}orcfi cneqr{aJrbHbre Br{Abr BoAoycroitqu-
Bbrx rpan)

I, IH0Hnrrparl lroHHbre 6accefiHu HMeror, KaK npaBuJro, npfl-
MoyfoJrbuyp 'QopMy B trrJraHe H rparreqer.rAaJrbHoe (,pexe Inpfl-
MovroJ lbuoe) .  f io l l leDeqHoe w rTnnnn. r rh- r {n t r  cpqt r ,Hr{q ' -  Dn./'oa'cceu'HoB B trlJraHe AOJIX(HbI OTBeqaTb gKOrrJIyaraqHoHHbIM
rpe6onaHr{flM H COOTBeTCTBOBaTb nporflx{eHHocrH KaIrHTaJrb-
Hbrx coopyx{euuft.  Ha'KpynHbrx ycraHoBKax,ACKy,OCTBeHHOTO
BO'|CnOJTHeHHfl yCTpaHBa'rOT 6agcefi,Hu rlxHpHHOir nO AHV l5-
30 M 14 Ananoft 200-400 M. f.ny6nHa 6accefiua BaBH-cr4r or
rHAPOreoJrorHqecKHX, rO,nOrrpBQUUeCxzx n KJ|r4MaT,H'qecKHX yC-
nonurl;  qaue ee Ha3Haqalor 1,5-3 M r{ 'pexe 3-4 ir ,r  n 6on-ee.
f lpu cna6onpo'HuuaeMbrx,rroKpoBHbrx orJroxeHzflx AHHuIa 6ac-
cefiuos Bpe3arorcfl B xopouo ,(rHnnrpyrcrrrue ;no,poAbr Ha rJry.
6uny He ueuee 0,3 M. O6ulas ,rny6HHa 6a,ccefina or ,qHurda
AO Bepxa orKoca AoJr)KrHa InpeBbrrrrarb rny6Hny ero HarroJIHe-
HHf l 'He  MeHee qeM Ha 0 ,5  u .

O6sarosaHl4e 6acrcef i i rog rBbrr roJrHf f roT' rpy 'urou, ,H3BJregeH-
HbIM HB TBbIeMKH npu HX crpouTeJlbcrBe. Ha BaratrrJlaBaeMbtx
B lnept4o{ rIrsBo/[KoB yr{a,crKax BbIc,oTy o6eanon a:Hwfl inpr{HHMa.
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loT TarKofi, uro6u g '6accerlH qepes Aau6nr He npoHHKaJrH fia-
BOAKOBbTe soAbr.  3anoxeHHe,orKocoB'6a,ccel iHos npr{HHMaror
'B SaBHCr{MOCTH Or CsOfiCTB ,npyHTOB. oAHn H3 rOprIOBbrX OTKO-
coB 6accefiua Ao,Jrx{eH 6urr 6onee iroJronr{M, qeM ocraJrbHbre.
3a.noxgHue erro o'rtpe4e.uflercfl ,BO3Mox{Hocrbio cbegAoB H
BbC3AOB MAIIIH'H LT MEXAHHSMOB, H.ONOJIb3YCMbIX TJIf l  ACI{OJrb-
Mara'rIHH AHHrrIa. IJsor4a cbe3Abr H BteBAbr rrpeAycMarpuBaror
Ha til 'poAoJrbHbrx orKocax 6accefiHa.

orxo'crt 6a'ocefiHoB Karr,HTaJrbHofo rzna Kpenrr 6erouuutvrr.r
rrJrr4 xeneed6eroHHbrMr.r nJruraMH (puc. 1t5). .tlro6u o6esne-
rrr{Tb ycroriuuBocrb KpeureHHfl y rroAoruBbr orKoca, }crp?HBs-
ror ;6opArop. floa lnJrr.rraMu yKJraAbrBaror ApeHa]r{nufi- cnolt
rpaBnfl,  mpeAoxpaHflrouluf i  xpenneHnfl or rro'BpexAeuufi  B sHM-

Pnc. 16. 6accef,H KannraJrbHot o rHna
/ - norponHbre orJroxeuut; 2 - rpyHT ao4ouocuofi

xelego6eronHbre nJrHTrr;,  5 - 6op4rop;

al

(nonepevnuf i  paspes)

ronuln;  3-4peuaxuuf i  c lof i ;
f ' -  n p p q 2 g q q  . ? r F n v e k q

lJ

4 -

Prc.  16.  Cxeuu noAaqn BoAbr
Ha uHQn.nrrpaqaK)

o - aapaquoHuufi xacxa4; 6 -
pas6pusnnaarcrrlne connai / -
raasrnft paciipeAeJrr{reRssrrll
qpv6onpoaol; ? - eaAeprxra;
3 - noAsoAsutuft rpy6onpoBoA;
4 -BoAocrHB;  5 -soao6o f t -
qufi KonoAeq sa KacKaAoM;
{ - nacnpeAerHreJrbHbrft rpy-
6onposoA; 7 - passoAsurue
rpy6onpoaogu; 8 - pas6pue-

-  THBaTI I IHe COnJ|a

I t

a a



HI4ft nepuo1,. Eaccefiurr o6"[er.reHHofo rgna
TpaB, yrarKoir, yKJraAKofi ue6Hfl H rDaBHrr_

L n A n C t . n  n r . \ / ' r a D n r tr r l /  v r r r r  r  r r v \ _ u - f ) v i l I

BOAOHOCHbIX OTJION(EHHflX Y AHA 6ACCCT1HA C NPHMCCbIO IICCKA
H MeJrKOSeMa, a TaK)Ke npH rpanufiuofi  3acbrnKe c necKoM

cKopo'creft uHsuJrbrparlHu. Taxue 6ac,cefiuu, a raKlr(e 6a,ccefi-
Hbr B rpaeufiHo-rafierrHHKoBbrx orJroxeHHqx 6es sarpysril nol-
cbr:rrKpr Ha AHo, HecMorpfl ua rny6oKoe 'fipouHraHHe B gTH OT_
JIolKeHHt Safpff3Hennfi,, Mox(Ho B TerleHue MHOTLIX JI€T gr{c-

pacxoAbl, qlpeAi,tfipeN<Aarb iix nepeiror-rHeHHe, a npH seo6xoAu-
MoicrH H rnP.eAorBpauaTb pasMbrB Nta laccefiHa. 

^

IJxoAHoH ygeJr uH$unrrparlzoHHoro 6a,c,cefiHa AoJr)r(eH
I4MCTb YCTPOI?"CTNO, NPH KOTOPOM MOX<HO BbITIOJIHflTb .CJICAYIO.
rr lHe onepauHH:

's .nrc6orl MoMeHr pa6orur 6accefiua HsMeprrb noAasaeNrufi
B Hefo pacxoA;

nepeA sano/rHeHneM 6ac,ceriHa Ao npeAenrHofi oruerKu yc-
TAHABJI I {BATb SAAAHHbI I : I  PACXOA BOAbI  HI IH H3MCHf lTb 9TOT PAC.xoA e coorBercrBHH C saAaHHbrrvr rparQuxou pa6oru 6a,ccerlua;

a'BTOMaTH'r{eCIKH [IOAAepx<HBaTb ga,no.rlueHue 6a,c,ceftHa Bo_
Aofi_ ae mpeAeJrbHoro ypoBHfl.

KoHcrpyKrr4BHue oto6euubcru BXoAHbrx ysJrolB AoJrx(Hbr
COOTBCTCTBOBATb :

Tr{lny pacIIpe4enure"nrsori cerH, KOTOpan Mo]Ker BbritroJI-
Hflrb'crr saxpurofi  (us npoJro)r(eHHbrx'g serraf ie rpy60nposoAos)
u ,orxpurof i  (us raHa.non) ;

KilHMATNI{C.CKHM YCJIOBHffM (N PAfiOUAX C AJIHTC/IbHbIMH
NCPIZOAAMH OTP}T'qATCJIbHbIX TCMNCPATYP BCC 3JICMCHTbI BX.OA-
HbIX Y3JIOB AOJI}KHbI  6UrN 3AI I IHIqCHbI  OT INPOMCPSAHUN);

oco6euuocrf lM ycrpoficrsa 6accefiHos;
Ha3'HaqeHHoMy pe)r('HMy ,[oAaqH BOAbr ,e 6a,ccefiH.
fI,pH KoHcrpyH,poBaHHH 'BxoAHbrx yBJroB Heo6xoAHMo y.{14-

TbIBarb Mar(cr{Maluuufi pacxoA 6accer?ua, BogMo)r(Hyro aMII.
JIHryAy rone6aHns pacxoAoB, Aotny,crqMyro BerHrrHHy lrorepp
ilanopa npH ABHX{eHHH Bonbr rrepe3 apMaTypy }/3.4a.Bosr\aoxHHe KoHcrpyKTHBHbre cxeMbr peryJrf lr IHoHHo-HBMe-

tlT:f_l_lbrx 
ycrpoficre BxoAHbrx y3rroB 

-anQunnrpaqHoHHbrx

oaccenHoB, rroJryqarculux BoAy H3 saxpurofi  l l  orxpurofi  pac-
ttpeAeJlureJrbHbrx cereli, upneeaeHbr B f a6ore [,4].

-Ha npar(Tr{Ke rracro r{eJrecoo6pasio o"*uturbcfl or ycr-
policr'ea oner{HaJrbHbrx BXoAHbix ysnoe. ,lloaauy ,BoAbr B 6ac-
celhn ,yt ee ypoBeHb Mox{Ho pery,rrupoBaTb BaABHX( KaMLr, apa'cxoA onpeAeJrflTb 'c noMorqbro t{oHrleeoft AHaoparuu, cMoH-
rnpoBaHHofi_n ropqe rpy6ornpoBoAa, inoABoAruero eoAV K
6acceriHy. Hanop nep.e,E arau$par*ott i43Mepsercs qepe3 or=
Bepcrue B ,creHKe rpy6onponoaa [8].

BogMoxHas KoHcTpy_xuuq H3MepHTeJrb,Horo ycrpoficrna
rroKa3aHa Ha ,pH'C. 17. HenaepureJrbHoe , ycrpofi .rro xf .n"rcn
K cHar6x(eusofi BeHrr{JreM (niu xpaHonr)" orsoaHofi 

--'rpy6Ke;

npnBapenrnofi  .K creHKe ruydonpbsoAa. H corcr

IJIYATHPOBATb HA BOAOSA6OPAX I IPOMbII I IJIEHHO|O H CCJIbCKOXO.
gqlv lCrseHHoro BoAocHa6xensg, a TaKX<e B Kar lecrBe BpeMeH-
HbIX COOpyXeuHfi  Ha,BOAO3a6Opax xo3fHcrB€HHO.ir lHTbeBotrO
BoAo'cHa6xenHg.

Bo,u,a'n'uH0n,rrbrparruoHHbre 6acceftuu Molr{eT noratsarbcrr
c lnoMoulbro lcJreAyroqnx ycrpofi,cln: oAHoro ilrrT xByx Bbrnyc-
lOB BoAbI'  pa3MeIqeH'HbIx B cepeAHHe npoAoJlbHoro or,Koca
6a,ccefiHa Ltl trr B ero roprloBbrx ,orKocax; agparlr4oHHbrx Kac-
KaAoB, pa_cnoJrox{ennbrx Ha oAHoM ,r4nr4 o6oax ilpoAoJrbHbrx
orKocax 6ac'cefirna (puc. l '6,a); pasdpbrgrrlBarorrlnx corrreJr;
paBHoMepfio paffr'peAeJreHHbrx no InJrorUa,{H AHa ,6a,ccefisa
(pHc" t6,6). Bo BropoM H rperbeM cfiyqasx Aocruraercrr x0.
pouee HacbIIueHHe BoAbI BO3AyxoM, nocrynarou{HM, ua uu0H.nl"
rpauHrc.

Ha 6accefiHax cJreAyer,npeAycMarpr{Barb BxoAHbre yaJrbr,
,no3BoJlfi ' toulHe peryJIHpO'BaTb H HSMepflTb :noAa,BaeMbre B HHX
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r lacrea: 'crarr lnouapuofr (q)acoHHuft ;narpy6ox) H ne,peHocHon.lloc.neAHss BKrrroqaer B ce6s roaor.t'tiyo ipvoxvi 
-ir*p.n-

.rre{Hyro B ,caJrbHr.rKe c ,noMolrlbro saxHNaHOr? BTyJTKH H HaKHE_
Hofi ral ixH, BKJraAbrrua H HaxnAuofi uy$rn. nepeHocHon qa_
cTbro HSMepHTeJIbHOTO y,crpoficrea Molr{Ho noJrbSoBarbcf Ailn

acoHHuft ;narpy6ox) H ne'peHocHon.
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rrocJr eAo B a reJIb'H oro H3 Mep eH H f p a'cxoAoB, rIIo!,8 B aerr,r ri x Bo Bce
6 a,ccefi u br c pr,cTe Mbr r.r cKyccrB eH H oro IIo[oJr H eH Hfl

t lpu pacqere xoH'qe'sofi  auaQparMbr nu6Hparcr rnpeAeJrb-
nuri ,nepenaA 4a'nneHufi B ceqeHHflx Ao Aua$parMblr4 rrocJre
Hee (sA,ecr AaBJreHHe paBHo aruocQe'pHorr,ry), orpeAeJrf lror

ALIaMeTp OTBepCTHfl H BbrrrHC-
Jlflror norepn Hanopa h nprl
nponycKe pa3JIHrrHbIx paoxo-
AoB a. fpaQrar Q:f f t)  no-

. f r iA+ 'nn nohxr4r l luA'nci  n upf i  napprr iouut- ia i . r f  n 'nut i r - i  r i  fnrr t rAM
v v A v r r r l s r - . { . r v v r .  r ^ v r r  u v u v u v r r r r s r v  r s v  I  t r { v r  p  I  v l t r l v r r r

cJIoe'negKa, HaXOAfl lqeM,Cfl Hen,oepe/( 'cTBeHHo noA.,I IOB€PXHO-
crbro uH$unlrpaullu, H B^ Lrn.ncrofi nJIeHKe, o6'paayrcri{efi'cr
HaA erorl  nonepxuo,crbro. 3ro npHBoAHT K po'cry rn4paBfluqe-
cKr4x corflporlrefleHufi H K 'HenpepbrBHoMy iroAbeMy ypoBHff
BoAbr B 6acceltue. B'peuR ,noAbeMa Ao InpeAeJlbHo'ro ypoBllff

npo'HHKaq.Hfi _B BOAOHOCUbTft n.nargr 6ontuoro KoJrr{qecTBa 3a.
rpnsHeHuft. cu,nxenHbre npoTHB Mar{cr.rMaJrbHorno, Ho nocroffH.
HO yBeI!,IrIHBaIoIIIHecfl pa'cxoAbl riIoAf,IoTCfI B reqeHHe l0-15,
a HHorAa u 25-30 cyr.  l lpoca'vnBaf lcb B rpyHr,  ,BoAa ocras.

3aBHCHT TJIaBHbIM O6paSOVr Or a)
BeJIHTIHHbI nOAaBaeMOro pa- 

l ,
cxoAa BoAbI, oT ee MyTHocTH
H or r.nv6usLt Bo3MolKHoro

3BOJIf leT OnpeAeAflTb BeflHrIU'

ceffrHa, Ko'rAa AHo efo eue He 3aKoJIbMarHpoBaHo, Hs6exart

! =l(tl't
I Ipe4enrHan r.ry6Hua Bo-

Abr B 6accefiHe H* onpeAeJle-
Ha ero r{oHcrpyKrruefi ,  Ha-
q anruHri H M aKcHM a.nnu rrfi
pacxoAbr ycTaHaBJrHBarorcR
rrpaBHJraMH sKCrrJIyaTaI\HrI.
nnn 6accefiuoe, coopylr(eH-
Hbrx B cpeAHe3epHHcTbrx Lr
KpynHosepHHcTbrx necKax, XB-
par(repH3yrontHxcfl xoeSQu-
rrHeHTaMH Su.ntrpaquu or
10-20 ao 60-80 rrn/cyr, MaK-

, cHMaJrbHbie yAeJrbHble pacxo-
Abr q (r. e. cKopocTH r,rH-
Snntrpau.Hra) o6H,rHo Jrex(ar
B rpeAeJrax I +3 u/cyr. Enn
6accerluon, coopyx(eHHbrx B
MeJrKO3epHHCTbrx necKax H
cyfiecf lx, BeJII4!IHHa MaKCH-
MaJrbHbrx cKopocrert nHQHnt-
Tparir{H Mox{er 6uru yMeHb-
rreHa Ao 0,5 vr/cyr. B rpa-
gr.Ifiuo-raJreqHHKoBbrx orJro-
}I(CHHflX MAKCHMAJIbHbIC CKO-
DocTH nutbu.nsrnAfiwLr Mnr-\/T
^  - -  - I -  - - - - -  -

Aocrararb gHaqnre/rbHo dbnt-

U  =  f n n c f

q=/(t)

+
u a I t u tsl- t

8)
I

Pnc. 18. Pexnuu pa6orrr. xnQnarrpa-
rlr{oHHbtx oacceffHoB

a_- croxHttfi; 6 - ynporqesssrfi nplt
F/:const;. I - ynpouleHHuft npH d*-const: tt - nepHoA saToflJleHr{f, ,qHa
6accefiga .ToHr(HM cnoeM; fs - nepuoA
sano.nHeHils 6accefisa Ao npeAenbHoro
ypoBHs rlpn nocrorrrrHoM pacxoAe; ts-
fieplloA noA4epx(aHHfl ypoBHf nocTo.
rHHbrM; tl : nepHo,u. cpa_6orxn ypoBHrr;

ts - I!€PHOA TIHCTKH

TaeT npH rnocrosuuofi rry6uHe HarnoJrHeHHfl,, a cKopo,crb LtH-
Srnrrparr.Hn yMe'Hbrrraercs.,KorAa oHa AocrHraer HeAo[ycrr.r-
MO uanori c upaKTfirrecrofi ToqKH speHHrr BefiHqHHH, nbAa.ra
BoAbI s 6aocefiH npeKpaqaercfl H HarruHaercfl cpa6orxa ypoB-
Hq BOAbr B 'HeM. fI'pU eroM n6Aarcr ,sKopocrH lanQunnrpaqnn

Hy noAaBaeMoro e 6acceriHn
ro rpy6orpoBoAy pacxoAa rro

6

H3MepHTeJrbHOM yCTpOHCrBe.
KonqesHe arzaQparMbr

$/s\SpS>' /  U. mgzr"- l-  rr. ' \ rzlr lr  ndr/. . .r f ,^rrnnDom, yra/ \. Frt- /. Mox(Ho peKoMeHAoBaTb Hetl -t)l I ::::t:::
3':.2 TOJIbKO AJIf l  BHOBb CTpOflITIHX-

Cfi CHCTCM I{CKVCCTBCHHO|O
P n c .  1 7 .  V c r p o f i c r n o  A n c  l t 3 M e p e H H q  

v / r  v r r v  I  v r ' r  r r v r \ J  v v  I  u v r r r r v t  v

Hanopa BoAbr nepeA',iua$parniofi BOCflOJIHOHI4fl, HO H AJIfi Aefi- ,
/ - $acoHnufi narpy6orc; 2 - pesuHo- CTByIOUHX, IIOCKOJIbKy HX yCT- ;Baf l  npoKJra4t<a;  3  -  HaKHAHax uy@ra;  .  

- - -  - : - - ' - " t

4 - s r c n a ' A u r u ; .  5 - K o p r y c  c a r r b r - r H x a ;  p O H C T B O  H g  C B f l 3 a H O  C O  C K O J I b ' '

g : *?lifl;utTfifi"? -'#l;X',iil# nu6o 3HaqHrerrbHbrMu Aonorr-
rpy6xa ;  9 -  saxuMHan Bry r rKa  HHT€J IbHbIMH 3aTpaTaMH Ha

cTpor{reJrbcTBo KaMep w Ko-r  -  -  -  - -  - - I -

JIoAUeB H AJrlrreJrbHbrM orKJrroqeHueM 6accefiHa br pacnpeAe- .
r r r r n a r r r r r n i "  n n m y r  I / ^ " t r t ^ - t r . . "  - . ' ^ ' $ . ^  - . . .  ^ e ^ ^ , , - ^ - ^ - - - -  - ^ ^  i

d r r r r \ - . / r L r . c r \ J f l  \ - t -  1 f l .  1 \ \ J l r ! { s l ' D r L v L n  A , / r a W y a L  N L a l v l n  U U U P y / { U l J a H b l  I J U E  I

17 unQwrbrpaqnorrHbrx 6accer?HoB oAHofo BoAo3a6opa B [TpH.
6anrw<e.

2. PEXHM PABOTbI

r4nbunyrpauuoHHbre 6accefiuu pa6oranr c. paBHbrMH pe- 1
N(HMaMlr. IJa rKpynHbrx y,craHoBKax ncKyccrBeHHono BocnoJr-
HCHHfl 'B CHICTCMAX XOSflI ICTBCHHO-IILITbSBOTO BOAOCHA'6XCHUfi
BoAa B 6accer?Hbr rroAaercfl rracro rrro cJrox{,HoMy FpaOHKy

D a K ^ t t t t t t t  t r r " ' r  ( ^ , ^ . ^ ^ P ' . '  - ^ - : - - - - : - - - 'raiJu' irrn i{?iKJi oalClcel iHa ,co ,c. i lo)KHbiM 'pe)KIIMoM HMeer
rrflrb lrrepH,oAoB tr-ts (pnc. l8,a) . flo,cne oqepeAHofi qucrKH B''

" 6accefiubl qa,cr,o rroAaroT orgocr{TeJrbHo MaJrbre.yAeJlbHbre (or:,
HeceHHbIe ,K €AHHHUe 'nJrorqa+H yF0unrrpa,ru4r{) pacxoAbr 4t,,..
cocraBJlfirrculHe Bcero JII{IIIb t16-'/4 tl8,crb MaKcHMaJrbHo,fo Qz.,
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' ig Saccei)ii ia. .l [oc,,rL1 or-ropo){(HeHnrr 6acceriH qr.rcTflT. .vinqunr,

rpaqnoHnue 6accefintr qacro sKcnJlyarHpyror raKx{e Ha ynpo-
l l leHHbrx p.e)KHMax H:const (6ucrporo HanoJrHeunr) nni q'-
:ooflst,  I lp" nepBoM pex{HMe (pnc. 18,6) cpasy nocJre q,Hcrlu
B 6acceriH noAarorcr noBbrrueHHbre pacxoAbr BoAbr 14 6ucrpo
Aocrnraercf l  npeAe,ntsufi  ypo,BeHb. Pa6ora Ha pexuMe
<<6ucrporo HanoJrHeHHfl)> Mox{er oKa3arbcfl rleJrecoodpaeHofi
npH HAJTHqHH Ha AHe 6aCCefiua MeJrKo3epHHcrbrx necKoB HJ\H
cyneceli  (rpyHron, 3aBeAoMo Hecnoco6udx KoJrbMarr.rpoBarbcfl
Ha cKoJrb-Jr'u6o' 3Harrr4Te/rbHyro r.rry6uny), a raKxe B Tex cJry-
safx, KorAa IIycK 6acceriHa [p]rypoqeH Ko BpeMeHH HaCTynJre-
Hrl',, o'rpHrrareJrbHbrx reMneparyp. Bropori pe)r(HM xapaKrepH-
3yercff nocroflHHbrM pacxoAoM BoAbr B 6accefiHe B TeqeHHe
B'cero _pa6ouero nepuoAa. Pa6ora Ha BTo,poM pexHMe
(puc. l8,a) conpoBo)KAaercr MeAJreHHbrM vt paBHo,MepHbrM
noAbeMoM ypoBHfl BoAbr B 6acceliHe. K KoHrry pa6ouero
nepHoAa sTor ypo'BeHb AocrHraeT Ao,nycruMor,o AJrfl 6accefisa
MaKcHMyua. PexHM q:const Mox(er oKa3aTbcfl  r leJrecoo6paa-
HbIM TIPH I IHCTKAX 6ACCCI?HA,  NPOU3BOAHMbIX OAHH-ABA PA3A
B roAy, Lr npn orcyrcrBnr.r B npeAeJrax o6orau{aeMofo BoAo-
HOCHOTO IIJI4;CT2 peryJIHpyIOqeI?, AoCTynHOfi Ann r{c[oJrb3,OBa-
HHfl eMKOCTH. SxCnnyarar{Hfl 6accefiuo'n, pa6oraroil-xHx Ha pe-
xHMe 4:const, Hara6oJree npocra H Bcrpeqaer,cff  HB,cro.

3. OnPEAEJT EHHE PACXOAA

i l n t t  n l ' t n  d t - t l n l f  f l n  D . r a r r t r t  K a , ^ . ^ o i i t t o   n n  , 6 ^ ^ v ^  w  * a ^ -LLyrL  r ryL , r \ - r \  r t ry r rDcr r r r r t r  u<r 'u 'LEr r . r la  E t  u  pc l t -n 'UA lv ru .? t1 . t r r  l l pur l ' -

HO3HpOBaTbCf IrrO' aHaJrOrHr{ C COOpy)KeHr4fl,MH 4eficrnyrcrrlHx
ycraHoBoK HcKyccTBeHrroro BocnoJrHeHHfl H, IryTeM pacrleroB.

flepnnfi snoco'6 rpe6yer'H,crrroJrbabsa'Hus Aa'HHbrx, rroJryqeH-
Hbrx rrpH Anure.nruofi 3r(crrJryaTa'uHH ycraHoBKH, cxoAnofi c
BHOBb 'npoeKTHpyeuofi s9 r$a:xro'paM, BJrHHrorqlIM Ha BeJrH'qH-
Hy pa,cxoAa 6accefiH a, a TaKxe 'no ,KaqecrBy BoAbI HcrorIHHKa
BocltoflHeHuff, no o,6ueft ,cxeMe rrpeA'|Ba'p:HTeJrbnofi rnoAnoroBKr
BO,{br, rrro sarpySKe AH,r{uIa coopy}KeHafl, no cgoficrsaM rroA.
cruJrarourero e,ro rpyHra H T. r. Sror cnoco'6 Mo)Ker oKa3a,Tb-
cf l  HaH6o.uee par{HoHaJibHbrM, eci iu B'HoBb npoeKTr.rpyeMafi yc-
Ta'HoBKa HcKyccrBeHnoro BognoJrHeHufl HaxoAr{Tcfl  B parioue
4eftcrnyrcqefi HrrH npoeKrnpyercfl pa'o[r:HpeHue rrocJreAuefi.

Pacqersr pacxoAa 6accefiHoB BbInoJrHrror no gaBHcHMocrffM,
f iof lyqeHHbrM Ha ocHoBe peueHufl ,coorBercrByroulux $H.utrpa-

csoficrgax BoAbr, HaMeqaeMoft K HciroJrbaoBaHl,rrc (uyruocrl ,
rpaHyJroMerpHrrecxuf i  cocraB B3BeI I reHHbrx ua,cruq) , ,cocrhne
H ri lpoHnuaeMo,crH rpyHToB B ocHoBaH'Hr{ utt$nnrrparluoHubrx
6accerlHon, Lrx :xoHrcrpyKTHBHbIX oco6eHHocrf lx 14 gaAaH'HoM
p elKH Me'gKonJIyaT aIIHlH.
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,4,o ciaAilH T3A * iieo6xoAii Mbie AJ-ifl- pac.{-era napaMeTpbi
MOIKHO OrnpeAeJrfrb no oi60r6ueH'HbrM pe3yJrbraraM 9Kcililyara-
r\HH UH'Q',U.lrsrpa'r{HoHHbrx,6ac,cefiHoe, Ha Koropbrx IIpoH3BoAH-
ilu parHee ua6nrcAeHur tr ,HccJreAoBaHHfl. Ha nocJreAyrolrlnx
craAHf lx ,  KaK I rpaBHJrO,,CJreAyer  rnpeAlcMarpHBarb [poBeAeHHe
crrerlHaJrbHbrx no/reBbrx (Ha orrbrrHbrx 6acceltnax) H .rra6opa-
ropHbrx (na S,nnrrparrno'HHbrx xo"u,ouuax) pa6or [4, l0].  f lpn
rpoeKrHpoBaHHH OCO6O OrBerCrBeHHbrX coopyxeHuli  Ha BoAo-
sat6opax c 6o.ntruuu pacxoAoM sKonepuMeHTaJrbHbre HccJreAo-
BAiHHfl B II IOJICBbIX YCJIOBHflX .TIPOH3BOAflT B TEqEHHE IIPOAOJI.
>KHreJIbHoro mepuoAa (xax r i lpaBr{Jro, He MeHee ro4a).

OcHoeHaq 3aAar{a pacrrera uuQH,ntlpaunoHHbrx 6ac'cefi .
'HOB ---- OnpeAeJlHTb: nonuuri Q ,u,rlu yAenlHtrfi q QuntrpaqH-
ousufi  pacxoA, xoro'pufi  6yler i locryrrarb B BoAoHocnuft
rrJrac'T Bo B,ce nepH'o.A,br pa'6oru 6a,ccefiua, IIpoAoJr]KHTe/rb-
Ho,crb KaxAoro rflepuoAa n ,o6ulee ,KoJrHqecrBo BoAbr, Koropoe
orAacr 6a'c,cefiH sa 'SanurpouHKJr W (or4aua ,6accefrHa).

Ann ,urc'6oro neprroAa pa6ortr uHsunlrpar{HoHnoro 6ac-
cel iHa crrpaBeAJruBo cJreAyrouee 6anaHcosoe ypaBHeHHe

Q o :  Q  *  Q u " , (14')
rAe Qo - pacxoA BoAbr, noAasaeMr,rfi a 6accefiu; Q (rn.rrrtparlnonnufi
pacxoA Hs 6accefiua; Q"r - pacxoA lra 3anorrHeHHe (onopox<uenHe) 6ac-
cefisa.

PacqerH H onblT gKcnJryarar{Hu 6accerlHos noKa3blBalor,
qro, KaK ,npa'BHJro, Q > Q"", noar,oMy ps,cXoAoMr rHAyrrlHM Ha
Ha'rroJrueuue 6acceftHa, Molr(Ho inpeue6,peqr. Taxofi no,lixoA ,rre-
.rrecoo6pageH, TaK KaK 'n'plr g,ToM He H3MeHflercq o6uas orAa-
qa 6accefiHa 14 cpeAHrfi ,cKopo,crb uusu.nmpapn sa $H"rrt;rpo-
I{HKJr, a TeXHHTKa pacqeTa 3HaqHTeJrbHo y[poqaeTcg.

Bpenafl ono,po>r{HeHufl 6accefiHa Mox(er 6trrt 3aAaHo. 06rr.I-
H,o oHo He ,npeBbrruaer 5-,10 cyr. Ecnu cpa,6oma ypoBHfl Bo-
AbI B 6accefiue I4AeT 'HeAony,cruMo MeAJreHHo, .To trpo'H3BoAft
I IpH HyAHreJrbHoe ornopoN(HeHH e 6accefi  Ha.

f lp, pacqere pacxoAa nHQuntrpauHoHHbrx 6accertHos He-
o6xoAnnao yrrn'TbrBarb pocr cornporuB;reHr{fl rpyHroB BcJreAcr-
BHe Bbrn aLervfl H3 BoAbr coAeplKauluxcfl ,g Hefr MexaH'HrIec:KHx
B3BerrrenHbrx qacrHrl,  a TaK)Ke MHKpoop,faHlI3MoB. fpynrtt  oc-
Ho'BaH:r{s 6ac'ceftuog ! 6onrurHHcrBe cfiyqaeB rrlpeAcroB;reHbl
ne,cKaMLI, a B rpanufiHoJraJreqHnr{oBbtx,orJIo)KeHHflx o,6uqgo
y'crpanBaror i lecrraHylo Bafpy3Ky (ero obecneqHBaer 6onee

/ J ! v L r L  u v A v v s

6opon xosnricrBeH'Ho-rrnrbeBoro BoAocua6xenHn). B cBflBH c

* I lo cxeMe o6ocHosaHufl HsbrcKauuft gna npoegrupoBaHHfl.
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9TI{M pocT rlr!Pannu'qecKoro cofipornBJreHurr o6vcnosJrvBaer-'
c f i  'B ocHoBlrorvr .o6pasoBaHHeM Ha l roBep""ocr"  ,qnu ou,c,cenna;
(nIH sar,pysxH) ,cJrofi u"ryucrori ,nnesNn (ocaara). npouuccor ,
c.o6grgeHHo'ro KoJIbMara)Ka, T. e. or,uoxehllff BBBeureHHbIx qa,c-
crHII B rropax rpyHTa ,[ecqa'Horo ocHo,BaH,Hfl, o,6bl.i,Ho npoHc.
XOAsr /rH[Ib 'n ,nepnrrfi, cpaBHHTeJrbHO KOpOTKr,rfi rnepnoA, npo-
AoJIx(HTeJrbHocrb Koroporo oqeunBaercfi no rar+nasnnieMofi
rpflBeeMKocru rpyHra //. Tonrro B orAeJrbHbrx cflyqaffx (ua-
npHMep, B rpaBeJrHcro-faJrerrHfiKoBbrx fpyHTax ,c KplnnHbrM
sarrr,oJrHHTeJreM H npH fpagHfiHOfi Sartpy3Ke a'na) ro,rll 'ruaraN
MolKer HMerb MecTo B TeqeHHe 6onee vrrr MeHee AJrHTeJrbHo.
ro BpeMeHH.

Vqnrrreaq r43Jro>I{eHHoe Bbrlrle, pa,cr{eTbr cfrranrrp ar\un ng
6acceftHos B cucreMax xogsficreeHHo-numesofo BoAocHa6xe.
\Hfr ,  KaK npaBHJIo'  cJIeAyeT IpOHSBOAHTb I IO ,CXOMO nJIeHOqHOfi t
Qnnrrpar lH'H., [ ,nHavruKy 0opMr.rpoBaHr{f f  ,unucnoi t  nJreHKH Ha
AHe (u orxoc_ax) ,6ac,cefiHoe MoxHo BbrpagHrb coorHorrregr.reM
us pa'6orn [4]
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nae 6.- ToJIITIHHa [JIeHIflI; M. - KoHrreHTpauur mBerueHrrbrx rracrgrl B
,uone (ee .MyrHocrb); yr* - o6reMuaf, Macca cxeJrera rrJreHKH; q - cKo-
F,ocru u,HQn.nnrps{HH (pacxoA, orue,ceHHbrfi r qAuunqe flJrorq iilr,l; t
rBpeMfl odpasonaHHff rrrJr€r.rKu ronuluHoft 0.

I4e cooruolreHHfl 'noJryqnM,cKopo,crb uHQufibrpaqun
q :  knH 16.

I(OEQQUIHEHT QUNr'TPAIIHH iI IJIEHKH KN I{ HANOP H, INOI rO;' ;
TOpbrM npoHcxoAHT HHqlHJrbrpauH fl, crailH ocHoB,o-fioJrafarcrrlH-
MH-AIIf l '  l I IOIyrIeHHfl pacqeTHblx 3aBHCHMOCTeft,  npI,IBeAeHHbIx B
rat6.n. 6.

( l5)

(  l6)

14, 101.,BHsoAH ,arr{x saBr4,cr{Mocrefi rrpr{BeAeHbr B pa6,orax
Oopvrynu ra6JT. 6 6am.w rJtroinvrrtrT{r-T rs nn
III. H H r?, In oA p,o 6 H o n'p o a H, n " J#o*S#t ffitS 

tff 
Tiyr?i, :

H O :

AL,r.rry-

H M C H .

uuQu.utrpaquouHnfi pacxoA (unu cKopocrb l.r,Hcpunlrpa-
uuu) B nepnufi nepuoA nocroflHeH H[rH MeHflercfl ino nzirerl-

"oYr:"-ff;ilepBofo nep'oAa (saronneH'n AHa 'accefiHa ros-
KLIM c,nOem) {IO/IHOSTrIO SaBepuaeTcfl rr,poqecC KOJTbMaT ar\rLy
rpyHra B ocHoB aHHH,6accefina;

QunrrpauHorHHoe conpo'TnBJreHHe BaKoJrbMarHpoBaHHor.o
c QHJrbrpauHoHHbrM c0[p0.

THBJTeHHeM HJrHcrofi urJreHKH;
'Qnnrrpauas us 6accefiua npH Hailnq,HLr rya ero AHe nJren-

Krl 'npoHcxoAHT npn HenoJ[HOrM HacbrrqeHr4H nop He3aKoJrbMa-
rHpoBaHHoro necKa BoAof i ;
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Hlrn6p, noA KoropbrM npoucxoAnT uu,&n.ntlDauurr. ,DaBeH
;rny6uue BoAbr B 6a,ccerise (aanneHue rnoA saK,oi"*ut"pbuu"-
HbIM cJroeM necKa paBHo aruoc$epHorvry)  ;

affrorr lHe orreHHTb pacxoA aHQA.i l l rpaqHoHHbrx 6accefiuon, Hc-

BAK)TCfl KJII{T{ATfiLIECKHMH YC,'IOBH.'IMH PAfiOHA, KAIICCTBOM

l1f,i! 
ngaagaeuorS Ha rrono,rrHeHrre, pexHMoM pa6ortr 6ac-

peqHbrx BoA 6es npeABa,pnre,utuor? noAnoroBKra BoAu HJ:H c
IrpeAuecrByrotrrHM uH$r.l.ntrpaunu ocBerJreHHeM ee B orKpbl-
Tbrx orcrofiuHKax, a srE.nlrpyrcilraff cnoco6Hocrb 6accefinos

'o'6uryro npoAoJrx{HTeJrbHocrb nepHoAa t, B TerreHHe KOTo-
por,o BoAy Ha uuQn.nlrpauHro He ,noAaror, cJreAyeT HaBHaqarb
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a'6conrcrsou 6onruiraHcfbe c.nyuaen flpeBbrirlaer rpelrn cpa-
Sorxu ypoBHfl BoAbr B 6acceftHe lt H .rncrr^ ts), u,r cnyqae
Heo6xoAHMoCTH npOBOAHTb AOnOnUUTeJrbHbIe laccneAoBa'Hufr,.
B raxux cJryrrasx B pacrrerHbrx 3aBncr.rMocrf lx tq*ts' ta*en"-
ercff eenH.rHHofi t" KOTOpafl qacro c Aocraro.IHofr AJrfl rrpaK-
T,r{qecKHX qenefi TorrHocrbro Moxer 6urr [pHHflTa paBHoft- l-
1 , 5  u e c .

r{ro6u onpeAeJrurb pacrrerHyro MyrHocrb M, rnAponrerpu-
qeclKrr e no,crbr o'6ss aHH rrrpoB€crH cnequ a JrbHbre Hc,cJreAo BaHHfl.
Ha HarraJrbHbrx craAHrx npoeKTllpo'B attfl. AolrycrlrMo ,noJrb3o-
Barbcr AaH'HbrMr.r rnAponornqecKnx ex(eroAHHKoB. E,cnu npo-
CIKTOM,NPCAYCUATPHBACTCff I IPCABAPI{TCJIbHAfl . I IOAIOTOBKA BO. .
AbI, noAaeaei\aor:r Ha uHsunrrpaqnto, To pacrrerHarr MyrHocrb
Ha3Ha'rraercfl c yqeroM yMeHbrrleHr.rf MyrHocTr{ peunofi BoAbI ,

!  f T ^  h n  ^ r ' r r  h ^ - ^ . -  |  -'  rrr . ,  psoy.,rD t.rLayr pa,cHe't 'o 'B HHQHJIbTpaIIHoHHbIx 6acceftHog
.cocraBrrnror rpa,qwlT, cKopocrH unsu"rrirpauuu q:f (t) ArrflBcex nepuoAon pa'6oru 6acceftua.

cpe AHfln 'cKopocrb HHQu.nrrpauuw sa SnnnrpouzKJr onpe-
ACJI' ICTC f l ,  H3 COOTHOIIICHHfl

Q c p  : W  / ( F d t q ) ,  ( g l )
rAe lv:\v/t o6utan orAaqa 6accelisa 3a su.nrrpoqnx"n; Fa rJro-ula,Ab unSnnurpaur.rH 6a,cceriHa.

. llpnuep B. Hcrycm,n,ou,H'oe noloJrrHeHue [rBMerI,eH,o ocyuecrB,nfiTb I{gIlHQunnlpaqu,oHHblx 6a,cqg1*ar ,c ;HeflipoEHqaeMbrMH .oTKoca,Mr{, ,pa6,otaro-

i 4t^:0r! nnlc_Yt; Qz:2 u/cyr; Hn:'cMt; ly':0,5 r<riuz; lo:i88 iy,

)AHrb npyvnyro).
rreJrbuocrb KaxAoro nepnoAa pa6oru
sa Qu.nlrpoqur-n, cpeEnroro ciopocruq : f ( t ) i n : f f t ) . ^  - ' -

Ha OqHCrHbrx coopy)KeHHflx. Lnn 6a.ccer?Hog ,c HeSaKperrJreH-
HbIMI ' I  OTKOCAMH, CJIOXEHHbIMH CYIJIHHHC'TbIMH H'  I , I IHHHCTbIMH
rpyHTaMH, CJreAyeT Taxx(e yrrHTbrBaTb BOSMo)KHOCTb,KpaTKO-
BpeMeHHbrx noBbrueHufi MyrHocrr{ B ,[epHoAbI Jil{BHeBbtX AOX-
Aet? (n ,nepnorvr npur6nnxeHuu ,B 5-6 pur). flpexAe qervr Hc.
rroJrbsoBarb pacqerHbre 3aBHCHMOCTT{ (Crur. ra6n. 6), aJreAyer
onpeAeJrzrb rrapaMerpbr .fy', kn, y"*. llpu ,pacqere 6accefiuon,
pa6oraroltlux Ha cJIo]KHoM pex(nwe wrr4 Ha pex(uvre //:const,
r{cxoAHbrMu AoJr)KHbr 6wta Qr H Qz (nx s.lraqeHurr HasHaqarcr-
Cff  B COOTBeTCTBHH C AaHFIbIMPI '  npHBeAeHI{bIMH B rJ IaBe V, ' ,
n .2 ) .  f l o ' ,OopMyJrau  ra6 .n .  6  suq i {cn f l ro r  t r ,  V r ,  t z  y t  Vz .3a- i'  reM no 3aBHcHM'oCrH (23) OnpeAeJrf lror npoAoJrx(HTeJrbHocrb
m ? \ A T L ^ n ^  r n  h ! t ^  n 6  ' f . ^ ' ^ '  / O O \  / ( J E \  / n n \r  y r  [ , s r  ( r  r r E y . u u A < r ,  i l t r J  r . p u p . M y . / r a . i v l  \ z z  )  n J t n  \ z o  )  L l  \ z o  )

A :  k n l c K : 0 , 0 0 1  .  0 , 8  .  l O s  -  0 , 8  x r / n r t
f lpnueHun Soprr,ryau (lT) u (18), nar?aeu

cyr.

2 . 0 , 5
t -  _0 l -

W r :

(0,4 + 2) .  20. t0-3
: 2 1  c y r ;

3000 (0 ,4 4- 2\
2 l  : 7 , 5  .  1 0 4  N i e .2

Hcnonusyrr coorrrorrreHufl (lgt) lr (20), n.ul;,,;111,a
2 . 0 , 8+ -o 2 - :20 cyr ;

. 2 0  . 1 0 - 3

3000 ; 20:
22

V z : 2  ' 1 2 .  l 0 r  M s .

h *  t z -  t , \ -  ( t a *  t ) ,
B ropoe  $opuyna  (17)  ,npu  7 r :Qz ,  a

(28)
rpeTbe BbrpS)KO:

f lpaunu ta,:lo cyr H lr: ls cyr, no 3aBr.rcr.rMocru (23) onpeAeJr'M
l s  :  IB3  -  (2 t+  20+  t0+  l b )  :  l t 2  cy r ,

uo Qopuyne (24) HafiAem sHaqeHne napaMerpa
HHe ( 19) klrrr4 (21) .

@opnny.rrtr \[rfl onpeAeJleHHfl 4z HI\reIOT C,re4ynu1ufi BHAI
l.us fa'ccefiHoe c HerIpOHHrIaeMbrMH orKocaMH

4 z : 2M ( t \ -  ta-  tn)

Ans 6accefiH'oB ,c IIpoHHuaeMbIMH orKocaMu

_ NB + V NrB, + 4M (/q - ta- tdl IBz + BBHMI|W+
q z :

2 . 0 . 8  /  0 . 8
20 ro= \' **3- + 2,2'

- ,  
m%] :  ro,s ,  roa na8.

"4-
Anq orAeJrbubrxMOMCHTOB (fs,") rperbero nepuoAals pa6oru 6acceft-

l r t t a a h
YrE i rnal lc

ts, n, cyr . . . 0 20 b0 100 llz
Q , u l c y r  . .  z  l , 1 6  0 , 8  0 , 6  0 , 6 7
o6q*ft o6rem BoAbr, unQuarrpyeuuft aa {runrtpoqr{KJr, paBe'

V : 7 , 5 .  l O a  + n .  1 0 4 + 3 0 , 5 . 1 0 4 - 8 0 .  l O a  r u s .
94

95

+ zH?^ ( * mr)l H*A



Ec;rn npeArroJlof i {HTb, rrro HHreHcHBHocrb 3aAepx(HBaHHfl
acTHII  npon0pUHoHaJIbHa npol l3BeAeHI. t to eMKocTlI  nor, / ' toule-
} I f l  BSBCII ICHHbIX I IACTHq HA LTX KOI-IUCIHTPAUHIO B'BOAC, A CKO-
ocrb orpbrBa r{acrHrr or rr0Bep,xHocrtr cpeAbr onpeAeJrflercff;

} /PABHCHHCM NCPBOfO I IOPgAKA OTHOCHTCJIbHO KOHIICHTPAqUU
0TJIOX<IIBIIIHXCfl BSB0IU€IIHbIX TIaCTHII, TO rnpaBOMepIlo C/IeAyiO-
uee ypaBHelrr{e KUFJe'rHKr.r :

Ab lAt : ?,r (ffu *- b) c - f|b , (  32)
fAe 1y'0 - n'peAeJlbHafl el\{I(ocTb IIO|JI-OII(eFIIIfl rpynTa: c u b - l iolrqcHTpa-
llr{rr B3BerrIeHHbrx qacTHu B >nlrAxofi (o6tev rracrr.ru B eA}rHrrue o6tenra

uqxocru) n rnepAofi (o6telr qa,cturt B eAHHr.rqe o6r,eua cpegtr) Sa:ax;
rt - KOI{ICTOTHT? CKOpOCTI,I O,CaX.Aelt}tt BBBeUIerrilI)rX qacTtHU; B - KOH-
aHTa cKo'p,ocTr4 oT)pbtBa rracTHrI oT rroBepxFrocTii cpeAbr.

Pnc. 19.  Kpnnue q: tQ n H-f( t l

f lo Qoprrry.rre (31) cpeAHrfl cKopocrb uHQunrrparlun us 6acceftua coc.,
TABJIflET

Q66- -  
j L  .  t on  ,

' ! r  Soool l i f :  
o '91 u/cYr '

Pa,cqerune fpaOr4 Kr.r q:f (t) n H:f (t) ,npaBeAeHbr Ha
p H c . 1 9 .

l l 'pnnea,eHHble Bblrlue Ba'BHcHMocru, KaK y)Ke orMerlaJrocb,
npHM'eHr,rMbr, ecJrH tIIpeor6JraAaer rrJreHorrHafl sn.rrlrpaqnn Hg
6accefiHos. Ha ocHoBe AaHHbrx Jra6oparopHbrx H noJreBbrx Hc-
C . n p I I O ' R r ' r r p r r i  r r n r 2 l r , r \ E l  n a l J r r t  r y r r r r  D  r / ? ' r r r r r r y r r r  D ^ n r r ' r r ^ T r  r v  n n  ^ r ' n '  r , ^

rpyHro,B. Baxuo raKx{e HccJreAoBarb AHHaMHKr yMeHbrrreHfit
rIpoHHUaeMOCrr.r nopHcrofi cpeAbr B rrp'oqecce KoJrbMar at\HH,
yBerurreHHe norepb Ha'f lopa B 3aKOJTbMaTHpOBaHHOM CJIOe
F l ' l l I l f  ' F q  l r A  l \ i t A I - t A L I r r A  l / [ n  t T l U r \ : n T r r  i T . n  r n  n  n A d  r r  ' r ^ n  n nt  PY rLLa,  i4J lv iU i i c r " r l lE  l v iu i ; r r , i l uU i l l  J iv l  U  .U; iU f r  P l  i IpOAOJIX(hTef ib -

HOCTb CaMOTO r r rpouecca * .

B o'6urena cryqae Su"rrmpaqun MaJroKoH,rre,HrpupoBagHbrx
cMeceri (uueuHo raKorl cMecbro flBJrfler,cfl peq'Hafl BOAa) qe-
pe3 IIopHcrble cpeAbI CorIIpoBolKAaercfl HenpepbIBHbrMH inpo-

f lpHrueHHreJrb'Ho r{ pa6ore r{HSHJrbrparIHOHHbrx 6accefiHos
o'nycrHMo npeHe6pe'rrb oTpbrBoM paHee oceBrrrHx rracrHil
B:0) rr HgMeHeFrHeM eMKocrrlxorrroru.eFrHfl (b<1/o). B erovr

yqae npoue,cc KoJrbMaTaIlHH 6yler rp{)re:r(arb no JrHr{ef iHo-
y ypaB'HeHr{ro r(r{Herr4r{r{ IrcpBOfo rroprr/ l i (a ( lreo6'parr{M,oe
ai I (AeHI{e B3 ' ,Be[UeHFIbIX t lacrnq)  ;

Ah ldt : ?xffoc. (  33)
' ,  L l rodu ycraHoBnrb saKoHovrepHocrb pacnpeAe/reHuf l  B3Be-
rerrHbrx qacrHu no 'nyrr {  ABH)KeHHs BOAbr,  ypaBHeFrHe (33)
eo'6xoAr,rN{o AorroJrHHTb 6anaHcoBbrM ypanHeHHeu (cropocrr

Qlrnrrpa\LrH q H nopucrocrb /?o irpuHlrMarorcf l  l rocTonHumivrH):
Ab 0c 0c

_ +  n -  _  _  n
a t  

I  Y  
0 x  

I  ' . 0  
a t  

- v '

r,r  orbrcr(arb perxeHr.re cHcreMbr ypanHeuur. i  (33), (34) rrpH
cJreAyrou{nx y'cJroB Hfl x:

c ( . t ,  t ) : b ( x ,  t ) : 0  n p u  t - < L i
q

c(x ,  t )  :  co  npH x  :  0 .

Herpyano InoKaearb,  uro SyHKT1HH c(x,  t )  u  b(x,  t )  o , rpe-
AeilHr(.r i 'cn Lr3 ypaBHeHHH Br4Aa:

(34)

N^v

/  ' \  ' - ' A . i q
C  \ r C ,  t )  :  C o €  

'  "

( 35)

( 36)

reKaloulyro BoAy.
* KomrvryHap f. M.,

uera au$HflbrparIHoHHbrx
HayuHue r{ccJreAoBaHufl
rp. / B,OA[EO, 119'79,

9S

Forolro6on K. C. Heroropue oco6euHocrr{ pac.
6arccefrHog B ycaoBl4rrx KoJrbMar?tltElr H gatrfle,Hur.

n o6na.cu{ HHXeHepHoi'r rulporeoJroruLr, - Hayu,

b (x, t)  : '  Noyrrcote

I(ax c,rreAyer H3 Qopuy.rr lr  (36) ,  KoHrreHrpaquq BsBerreH-
HbIX qacTHI{r oTJIaraIoIIHXcfl  B IIopaX, yBe,/THLIHBaeTcfl  ' I IpOnop-

urroH aJrbHo KoHrIeHTp aIII4H'B3B grrreHHbrx qacTn'u, rH axoAtl lquxcfl

.t
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B Bo.qe, vr BpeMeHH pa6oTbl 6accefiHa. B 6O.rlnruefi CTeIIeH
KoJIbMaraUHH noABepx(eHbl BepxHHe cJIol.I rpyHTa. C rny6HttO
I{oHUeHTpaqHfl oTJI'o}I{eHI{fi yMeHbluaeTcff, qTo xopouo Co'rJlar
,cyercfi c AaHHbTMH rrroJreBbrx r.r JIa'6,oparopHblx Hal6JIIoAeHHfi. ' i

Po,cr rHApaBJIHrIecKOro cOilp'OTHBJIeHI{fi Ha yqa'CTKe 30HbI

KoJrbMara>r<a [,{ox(er 6rtTb o[peAeJIeH H3 ypaBHeHUfl
l 1 l  .

tt' Uc^ H " _ q  )  m ,
0  ' '

rae /(l) - ,n'qA,BI'I)KHaf rpasuua 3oHbI KoJlbMaraxa; h(x, t\

rIHe,HT Qr.rntlpauHl'I B Sorue 3aKoJIbMarlltpogSHtaro cJlofl '

e T\rnfr tATr 'Tq l ,  rJ , ,u l r t tqA' l \ns r rTnnrTonn,rhI , I  nr . , rn Af iv Iw n n6nnnn-
r r r v l r l v . r  r  e  v - l  r r s  a r r r r s v  r  v r | r r r v 4 v v v  

* t t t v t v  " - r * - "

eMoM ypoBHfl BOAbr ts 6accefise. HeuenecrHble 'rapaMerpbl B
{ropruyne (40) onpeAer/rrrorcfl e,KcrrepuMeHraJIbHo.

4. OnPEAEJI EHH E nAPAMET,PO,B

'  f lpa'rrurlecKr{ no/rbgoBarbcfl Soprvry,rrarran H coornolueHuff-
MrI ,  npI{BeAeHHbIMU B ra6i l .6,  MO>KLO, eCJIr{  H3BeCTHU ,QarrU-
geCKHe 3Ha'I{eHHfl BxoAflIqHX 'B HHX napaMeTpoB: y'y', kn H tcx
(nocne4Hne ABa f lapaMerpa gaMeHfl Iorcr  o6H.Iu 'o ux ' r rpou3Be-

H e M  . 4 ) .
fprseerr , rK,ocrb N xapaKrepn3yer c l roco6Hocrb f lecKa r lo-

1;9ri l.8Tb B3BerXeHHbre qacTr4rlbr H3 QU"nmpyrculeltcs qepe3

Hero Boabl H rItrcJIeHHo paBHa Macce B3BeIXeHsltx qacrH'q, oT-
HBrrIHxcff B rrropax rpyHra K HaqaJly o6paeoBaHIIfl Lrlrrcroir

JIeHKH, orueceHuofi K eAHHtIIre nJIouraAI{ '[oBepxHo'cru I4H-

$unurpauur. EAunHllefi Susnuecxofr BeJIHqII'HbI rpfl3eeM'Ko,crll
finnserca rr/vr2. Benu'qzHa fpflseeMKocrH saBHcHT or 'cBofi'crB

KA H MCXAHI,IqCCKOTO COCTA'BA B3BCIICHHbIX IIACTI,IU, A TAK.

OT BCJII ' I I IHHbI MYTHOCTH BO!.bI, ITOAABACMOft HA HHOI{JIb.

pysxu); eKqrIepHMeHraJIbHo IIyreM npoBeAeHufi HccJIeAo-
auuft B OnbITH'o-tIIp,oLI3BoAcrBeHHbIX 6accefiH ax vtJrl4 Qunmpa-
HoHHbIx npH\6opax.

llpu onpe^4e"treH'Llu rpfl3eeMKocrtl Ao craAuu T3,4, MoxHo
(36) ,  ( oJrbsoBarb rpa,QH,r (pHc. 20), ycraHaBnusatotr1nfr cBnsb
' fHApa

( 37)

- xoe$Qn.

SrclnepzMeHTaMg rnoATBOPx{AeHo, rI'To.. B Al{ana sO:ae b I no

<0,4 H3MeHeHHe Sra"rrlrpaUI{oHHbIx 
'csofic'rg rpyHTa 3a c-I

orJlox{eHnfl, B HeM BgBeIrIeIrHbIx qa'b'tHll Mox(eT 6lrrl BbIpa

HO OOOTHO'IIICHNCM

h (x , t ) : ko ( l - r y ) ,
r,qe fto - rraqarbtluir xoaS'$u4ueut tpt't.nrr.|paquu.

e,S$raUuegra Snnrrp a\wr rn, 0lo, 3a cqeT oTJItox(eHI'Ifi 83

rrIeHHbIx qacrHq. Tor4a Hs cooTHoIIIeHI'Ifi (38) cJleAyer' I

br:0,5ffi no , a Hcnorlb3yff ypaBHeHHe (36) ' HafiAeM

t ( t ) : + t n l # 4 ,
flo?r os

r'1e bs yAe.ntttttfi O6leu OrnOXetrHfi, COoTBeTCTnyrcutuk m npo

,n3MsneHuoro roe$Q,uqfieHTa Sunr'rpa[un,

I , lurerpupytt  ypaBHeHI{e (37) c yqeroM $opuyn
t4 (39), rloryqsv Bblpax(eHHe, on'peAeJlflnulee pocr
qecKono co{nporHBJleHl{ f l  B SOHe KOJIbMaTHpyeMoro

n ns o[peAeJIeHHg pasMepoB 3oHbI KoJIbMaTaXa npHM
qTo ee IIoAB'H)KHaff rpaHl{'qa KonTpoJ[HpyeTcfl HSMeHeHI'IeM

rpyHra

(no-2bs) Nrtu*crt

(no - ZNog*cstj bs

x: '0 r lepe3 bo. 
' I 'orAa Hs BbIpa>KeHH

ti : bol(iloT*co) .

,Betnquua bo AOJIX{Ha OnpeAeJIflTbCff Ha OCHOBO 9I{C!n

MEHTA.

98

exiAy irapaMerpoM N n eQQexruBHbIM AHaMerpoM necKa
ro [61. fpneeeuKocrb, N uoxuo orpeAeJlflrb cJleAyloquu o6-
asoM: ?ICCJIeAoBaTb HenocpeAcTBeHHo KOJIb'MaTapyevrufi  ne-
0K; 'rrpHMeHHTb ypaBHeHHe 6anasca B3Be[IeHHbIX qacTull;

I{eHHTb,npoAoJIX{H'TeJIbHocTb KoJIbMaTaIIHH. HaxoxAeH[e Ina-

aMeTpa N B pe3yJlbTare HccJIeAoBaHHf KoJlbMaTapyeM'oro

flecKa AeraJIbHo 0III4CaHO B pa6ore [61.
i '  ,OnpeAeJIHM llapaMerp N H3 ypaBHeHl4fi 6ana'uca B3BeI[eH-
gbrx qacTl4q, ttocTynarculux B 6accefiH c HerIpoHI]qaeMbIMH

g2

Ai l* :*-  in
n6tv g'f6

OTK

p:  (MV(/  -F1"*6) /F,

e 
-Vr* 

u O - 3HaqeHillfl o6leruuoft Maocbl cl(eJlera NJICITKH TI

(42)

ee ToJllrl lt-

auHro, H aKo'pocrll ABI{}KeHIrfl noCneAneft.
tllaparvrerp A/ Mo)KHo oflpeAeJlrrb AByM: { l lapaMerp iV Mo)KHo oflpeAeJlrrb AByMn MeroAaMH: c no-

olqbro rrlp u 6.n uxeuu ofi e MrI I{ p Hqecroft 3 a BI{ cH Mocri.I, ycTaH aB -

ltsarcu1eft ,c'Bflgb napaMerpoB B3BeIIIeHHbIX rIacrHE co cnofi-
BaMH 'IIecKa, if loAcrl,IJlaloulero Auo 6acceftga (u.ull f iecKa 3a-

ocrp gAHeH,HbIe no nJIoula,AI'I uu sunlrp aw4rr.

99



v

4 1
- - 1

^ - /
t r - 2
. -  Jo -  IF

Plrc. 20. 3anucllf irocrt
rprr3eeM Kocrn necron .lV
oT KpynHocTH trx rrA-

crrau r/^ -..'  d u ,

/  -  6accei i r r r , r  u dtu.r i r , -
TparIHoHIrr,to rrltr.r6oirr,r
Marana; 2 -  6accei i r r r , l
Earrsgepc:  3 -  6ac-
cef i r r  Evraureno: 4 - -

rrlc/{,ncll rr l,r i i t l l  i ln l,r ' lr

d s p
0,6

0rt

coornorueHue (42) Molt{Ho rrcnoJrb3oBarb vt rrpu o6pa6ouce
Aa r-rH L.r x, rro Jr y Lr a e M br x Ir a'0 r.r Jr brp a rIfi oH H brx II p H 6 o p ax.

3uas nPoAonxHTeJrbHocTb KoJrbMaT ar\ut4 tt, oIIpeAeJrrIM
SHaleHlre fpf l3eeMKocrLI H3 COOTr{OilreHrrrr

N -- q2Mtr. (43)
0,2

6 N,xr/n?

OopMyJIa (43)  Aet icrnu ' r :cJ lbHa Ai ln  cryr raf l  Q:Qz:const
(piac. 1B,a) .  Ans c.rolr(Ho,ro pelKHMa BMe.cro q HaAo ,npHHH-
Marb 0,5(qt  *qz)  H Anq pex{HMa I / :const  -  ,coorBercrByro-
uee q.

flpo4o,u>KlrreJrbHocl'b KoJrbMaT ar\HH ycraHaBJrHBaercr B pe-
syJrbTare a]g,a[ru3a fpaoHKa H3il,reHeHr4ff BO BpeMeHH [r0Tepb
Harr,opa LH (Sur<cupyrorcf l  Ha QraalrpaqnoHHoM npn6ope,
onHcaHHoM B pa6ore t4 l )  B ,KoJrbMarr4pyeMoM cJroe necKa H
I IJ iCFIKC.

flpnuqurrrHa.rrbHafl cxeMa orrpeAeJreHr,rfl tt rroKa3a.Ha Ha
pl4c. 21. fpa,Sur< LH(t) f iocrpoeH rro ,pesyrrbraraM HccJreAo-
BaHI.II?, ,cBHAeTeJIbcTByroUuX o ToM, rrro XapaKTe'p KpI4BOfi OT-
JIO}KCHHf B3BCUICHHbIX I IACTHU B I IOPAX I ICCKA N O6PA3OBAHUff ,
l la efo l r roBepxHocrH i IJIeHKr4 AocraTorrHo pe3Ko H3MeHflercf l ,  Ha
rpaHrrrle pa3AeJra rrepHoAoB ,orJrolKeHHfl. f lepatrri nepr{oA xa.
pa'Krepr{3yercr 6o.nee MeAJreHHbrM pocroM BeJrH*rH'Hbr A,H. 3ua-
qeHHe hr YIOXaSbIBaeT nOTepH Har[Opa, BbI3BaHHbIe KOJIbMaTa-
I IHeft  necKa K HaqaJry o6pasonaHtrrr  r rJreHKH. CneAyer orMe-
rHTb, r{T,o nepexoA or oAHoro nepuoAa K ApyfoMy Mox(er 6brrb
Bbrpa>KeH H He.c roJrb  pe3Ko,  r (aK re ro  r roKa3aHo Ha puc .  21 .

I - lapaMerp  A onpeaeJr f le ru r  rpeMrr  onoco6aMu:
rrcrr loJrb3oBaHr. IeM sMnr4pHrrecKHX KpHBbrx,  yCTaHaBJTHBaIO-

tqux cBr3b kn l r  \cr  (unu A) co ,cBof icrBai l { r r  BoAbr,  Inocryrrarc-
qer i  Ha HH$HJrbrparIHFo;

r T T ' n n F n A T r T J A r \ / f  u p . r ,  n t n n p n r r t t #  L r  2  n n r - T T s n r \ r  6 c t r r a i t u a  r r r r -
r r r r v r t r  r r g v v ^ v / _ { v  r r q  v r r u r  r  l l v l v r  v q v v v l t l l v ,  { l t t

cpr.r,nrrpoMerpe lrJrt Qu"rrrrpaqr{oHHoM n'pu6ope c HcnoJrba,oBa-
IILIeM gaBr.rcuMocrerl  (ra6.rr.  7), ronyqgsHbrx H3 pacr{erHbrx
Sopvry.rr (crur. ' ra6Jr. 6) ,  peirreHHeM o6parHofi 3aAa'qf i  orHocr{-
Te/rbr{o r [apaMerPa A;

Hefioc'peAcTBeHHbrM oirrpeAe,'reHHeM Be/rH'qHH kn H y"* npH
o6c,leAoBaHHH 6accei iHa rroc/re ero orropo)KHeHus HJrLr B neplt-
oA 3r(c[nyaTar\vw.

flepnlrr? ciloco6 npuMeFlrror Ao craI.Lru T3A. llpn aroM
flapaMerp A o,rpeAeJrf lror rro rpaSHKy. ycraHaBJr],rBarour:eMy

oA0,  no-
AaBaeMor? Ha r.rH$Hrbrpauulo, rJII{uHcrbIX H Me,rrKonbr/reBarbrx
I{acr}iu p, olo, ftuc. 22) l7l,

Bropofi  cnoco6 rrBJIt{ercrr 6o"nec HaAex(FrblM, Tar( r(ar{ Aaer
BO3MO>Kr-rOCTb IIOnyt11i16 O,6O6UIeHr{Oe sHaqeHHe A, OCpeAHeII-
Hoe Iro ecefi fi 'rJloillaAr.r Hn$u"nr,ipaquu. Ec,nu npoH3B'oAcrBeH-

Puc. 21. Ipa$Nx H3rvreHeHufi Bo BpeMeHr.l
[orepr, Hanopa AH n 3aKoJrbMarrrpoBaH-

HOM CJIOC NCCKA I,I  NTCHKE

A,xr fnz cgn

50 60 70 s0 ry%
Puc.  22 .  SarncHmocru  o6o6qeHHoro  na-
n q M p r r r a  z 1  r  ^  D  t - ^1 '  ' u n  Y e  r r r f r v l v  I  \ r r u

ruacce) coAep)KaHr,trr McJtKonbrJreBarbrx tr
rJ ruHr {c r r , rx  $paxqur l  B  DoAe,  noAasacmof i

Ha Hurpu l r , rp ; r r iu ro

/ {ocroHucrBoM groro MeroAa
JIY' I I ITI  OCPCAI{CHI. IbIC 3HAIIEH14f l

1 0 0

4 0

Cooruoulenrre (42) crre-
Ayer rpuMeHflrb rrpu o6pa-
6orxe AaHHbrx, orHocfli
ulr4xcf K Jrro6oMy MoMeHry
flJreHoqr-rofi snntrparlr4H r43
6accefiHa c ycJroBr{eM, rrro
BCJIHqHI{A 6 MO}KCT 6UTT
3aMepeHa c oTHocr4TeJrbHoft
i lorperrrHocrbro l0-15%
(6 aonNHa cocraBJlflrb npu.
9TOM He MeHee 0 ,5  'CM) ,
tlro6nr ,rtoAcrruTarb rrapa-
Merp //, Heo6xoAHMo onpe-i
AeJIHTb 

'BeJIHTILIHbI M, W ,

Ycr H 0. CpeAHIoIo MyrHocrb
B nepHoA MelKAy nycKoM
6 a c c e r i u a B p a 6 o r y u p a
t leTI{bIM BpeMeHeM OIIpe[Qr

Jrflror He pelKe 2-3 pa3 B;
HeAeJrro. Be"nuquua rw xou-
Tnn.nun\/ t rTlccI  n TTnMnII i } \ lo

- ^ v ^ r ^ v - v - v

BoAOMepoB c 'cyMMHpyIo-

uluMH ycrpoftcrBaMH. Ee
xrox(Ho rar(>Ke ycTaHoBr.lTb
H A  O C H O B C  C H C T C M A T I 4 T I C C K O .

ro :Jal, lepa n0cr) ' I ]albul[x n
6accei ts t  r  pacxoAoB BoAbl .
Als sroro ueJlecoo6paeHo
HCrroJrb3oBarb AHaQparMbl
pa3rHr{Hbrx KOHcrpyKIII,Ifi,

3yJrbrarbl Ha6JIIOAeHHII 3a
cpa6orKoft ypoBHfl BoAbI

B 6accefiHe.
fBJ l f le rc t l  To,  qTo Mo)KHO n0-

N LJrfl 6onrurofi IIJIoxlaAlI.

r0 l



I  o  A  n  r t  t t  a  " l  ahnnu r r i r t r  f i f i t t  , r n l t anana t r r r t f l  hAha r ' ^F -a  I
I  q v r t 4 r + s  , .  - v l r N r J u r D r  A c r n  v l r y l A u d r s r l r l r t  l t . l y 4 f Y l E | P A  / . 1

FI
flepuoA pa6orbr I

6accef isa.  |  ^
Oco6essocru l ,  3asncur.rocru .a

KoHcrpyKIrHH orKocoB | 
-'rt

I

Als onpeAeJrenr{rr A HcnoJrbayercfl rpoprray.na (46),.

rre Qn: enll(B + I J4\tm H*,\ Lali $71:
Qn*r: Qn+Ll[(B + t,s+ I/Mn*) Lo] 

'

Hbre SaccerlHbr rnpeAnoJraraercff grrcnJryari{poBarb Ha pexHMe
{:const, To napaMerp .4 cJreAyer on'peAeJrflTb no gaBr4cr.rMo.
crH (44)  v , i l l r  (45) ,  a .Ha pex(r {Me l l l :cof ls t  - , r ro  oaBHCHMO:
cru (46). Ec.na xe 6accefiusr HaMerrdercf l  oKcrrJryarupoBarb

pe3yJrbraraM r4ccJreAoBaHr{f i  KaK Bo 'BTopoM, raK r{ B TpeTbeM
IIepHoAe. I-I p a H e6ofl blur,rx p a cxox(AeH r4rrx M eN(Ay Bbrrrn cJr€H Hbr:
MU SHaqeHnfl,MH A g xarrecTBe pacrreTHor'o. npHHHMaeTcf cpeA:

HerrpoAoJr)KHreJrbHbrMH (n rnpeaeJrax l-3 Mec), saMepflroT,
SHarIeHHfi IOJIHbIX pa,CXOAOB Qn H Qa*r, noAaBaeMbrx B 6aC-:.i

fi.reMnepary:py pgan 'B__HeM. _iip" ,rroArrepioM pex(r.rMe {lunr-
TPaIIul t  BMecTO Hn*t ,  Hn 14 H* B paCqeTHble 3aBECAMOCTH

nocpeAcrBeHHo,rroA saKoJrbMarHpoBaHHbrM cJroeM necKa t4l.
. c"rre4yeT ,ora4erl4Tb, rITo o'npdAeJreHHfl kn H lcrc ,n,ocJle ono-

pox(HeHfis 6accer?Ha (u.rru Bo BpeMfl ero pa6ornr) oKa3brBaror-

qeHne SunmpallnoHHoro conporHBJreHnfi l rrJreHKr.r Ao:61k" H
H pI3BecTHo.M 6 senH.rnHy kn. BennqHubr ftn H tcx OnpeAeJrrl-

Iorcs no -HecKoJrb'KHM (3-5) noilepeqHr{KaM ,npr{ rpex rorrKax
saMepa B KaN(AoM. Ha orKoce 6accef iHa rnapaMerp kn onpe-
AeJrflror ,Sir"rrrrp'oMepoM co cKorfieHHoft HHx{Heft ,Kopo6Kofi ,npH-
6opa

flpa pacrrerax 6ac'cefiuon, coopyx{aeMbrx B rpaBHfiHo-ra-
JIeqHHK,oBbrx rpyHTax c sarpy3Kor? HnH 6es Hee, f lapaMerp
Moy*, BXoAflIJ{Hfi B Sopnay.rry (40), Mox{Ho Bbrr{Hcflr,rrb Heno-
cpeAcrBeHHo H3 9TOfi sOpirny.ubr, oflpeAeJrflfl ABa MoMerrTa Bpe-
dneHu tn H tnil Lr norepn :Haflopa LHn, H LHn, Ha OlrbIT-
HoM r{H$r{Jrb'rparlr{oHH'oru 6aocefiHe lr.ru.r $rnntrpaufioHHoM npH-
6ope. f lapar,rerp Noyn HaxoAHrcff [oA6opoM ]r3 ,coorHorueHHff

LHnz-L,Hnt: f f in

IOnX'us '6urt BBeAeHa pasHocrb orMeroK ypoBHf BoAbr s 6ac-
cefiHe H B ilIeJreBoM rrrbesoMerp€ co rrleJrbro, pagMeruenHofi He-

III nepuo4
(H" : const):
. HenpoHuqaeMbre

. npoHnqaeMbre

/ :
2 (t , ' ,  -  t i  q'* 'n+r

H* (qzn- q'o+)
(46) 'M

(no - 2N oy*cot2) t n+l
(48)

(ry, - 2N oy^cot ,+) t,

no cJr 'olKHoMy rpaQuxy, napaMerp A ueo6xoAlrMo prleHr4rb rro:

5. B'OC'CTAHOB'JIEHHE,PACXOAA

A;rs'BoccraHoBJreHi{ff  'pacxoAa r.rH$HJrbrpaquonubrx 6ac-,
cefiH,oB gaKo/rbMaTHpoBaHHbrfi cflofi rpyHTa r.r ,nJreHKa IrepHo- 

'

-AHrrecKH pereHepupyrorcff. Heo6xolruafr, qa'crora,,cnoc,o,6br Lr

Hee; B nporHBHoM cflyrrae napaMerp A cJreAyelBbrrrrrcJrflrb
f ipneMbr pereHepaqun saBHcfl l  oT THna 6accefisa, pexnMa ero
pa6orrr, rpaHyJroMerpr{qecr(oro cocraBa rrtopoA, IroACTHJrdro:
IrIHx AHHrrIe coopyx(euuit, KaqecrBa BoAbr, rnoAaBaeuofi ua no:
[IOJrHeHHe, KJnIMaTAqeCKHX 14 rHAPOreOfi,OfHrreCKHx ycnOnufi.

Onnmpynuafl  cr loco6HocTb 6accefiHos Bo.ccraHaBJrr{Baer-
crr c HX [peABa'pr{reJIbHbIM olropa}KHHBaHHeM (I rpynna) H

T I  f I < l  \ 2q  aL r l l . \  Fn  r r r a f \ r r r \  t t t l
A I L ' L  [ t q r r r A v r  v  , r r v y I I v A q .

I Ipn H,ccJIeAoBaHHffx, r{oropbre Moryr 6urr,cpa'BHHTe/rbHo

cefiH, HItr4 rny6uu BoAbr s 6accefise Hn 14 Hnil B' Teqeur.re 5es ono'pax(HHBa'H:afl .  ( l I  rpynna). B nepBoM c,ryqae AJrf l  Boc-

MyrHocru sa Bpeyrr tn+t-tn [Io rroJrHbrM 'pacxoAaM BbrrrEC.:
Jrfror yAeJrbHbre pacxoAbr.

Bo'npervrrr Ha6Jrr,oAeurafi Ha onbruroru,6aocefiHe Heo6xoAr.rM0
QurcupoBarb ypoBeHb fpynroBbrx BoA noA AHHTTIeM 6accefiHa
('uro6u y'eraHoBnTb HafiHr{ue Lrntu orcyr,crBl{e IroATonJIeHHff)

t02

Hfl-roT cJleAyroulr4e orroc,o6br: Hc;rroJrbsyroT ecTecTBeHHbre sax-
Topbr (aerep, ooJrHue, Bo3Ayx, r.  e. pereHepauHFo 6es yAaJre-
rrr4fl, nneuru), ilpon3BoAffT pbrxJreHr{e sonaurofi H 6opouona-
HHeM; CHHManT BepxHufi ear,rJreHHbrft cnofi lr irJIeHKy 'BpyrrHyro

cxpe6xauu, yAa;rffror Hs 6accetina cHflrylo co AHa nrac0y no-

t03

I I nepr.ro4
(4g =const) :

HenpoHHrlaeMbre
H n + t - H n

qgBz ( t r+1-  tn)  M

* mr)@i+, - nt)



TIaraMV n rpaHcinoprepaMu. C'uuviaror BaKoJrbMarupoBausuii
cnofi  l t ' I rJreHKy MexaHHsMaMri (6y.uraoeepoM, cKpelrepoM, oKc-
KaBaropoivr 14 r.  A.).  f lp, r IepeqHcJIeHHbIx c'noco'6ax pereHe-
parrrr HH$lr"urrpauuoHHbre coopyxeHnfl Bo BpeMfl qI4cToK He
pa6orarcr .

Cnoco6 ecrecrBerrnort pereHepaqi{H rrpr4 MeHflror qacro. /{JIt l
6accefinoB cesoHHoro Aeftcref ir l  B rpyrlrax c naa.noft [p.o]t t4uae-
Mocrbro, a rar{)Ke AJIF, rpaBtI{bIX 6accefillog. flpu HerlpepblB-
Ho Aeficrnyprl luX 6a,cceftsax AJrrr npLIMeHeHHfl ecrecrBenHofi
pereHep arryH ueo,6xoAi.rMbI ycJIoBHfi, o6ecnequBaioilrue 6uct-
p,oe onopo)KHeHHe 6accei iHoe, I{HTe'r ict4BHyIo MI4HepaJIH3aIrHIo
nJreHKu tr safpf l3Henufi ,  cxonnBrrruxcfl  B 3aKoJIbMaTI4poBaHHoM
cJIOe, V BO3MOX(HOCTb pasBeH'Ba:l ]^nf l , 'Berp0M 'TJILIHI{CTbIX H nbl-

JreBarbIX 'qacrHu. O6nacrb r i l 'puMeHeHl4f l  gToro npo'cref i t i lero " .
cnoco6a orpal l t I t IeHa, 14 ecp$eI<r pereHepat{t4I4, I(aI( npaBIIJIo,
Henonunf i .

PereHepaIrHIo 'ltotsepxHoicrn llttsu.nnrpaqHH 'BcrlaurKoft,

pbrxJreHueN{ H r6opoHonaHr.reM r4crroJlb3ylor B 6accefiuax, r4Melo-
lrlux Ha AHe c.na6onpouuqaemttfi rpyHlI4JII,I i loqtsy, H MaJIyIo
r.rry6nuy. K AocrouHcrBaM cnoco6a MolKHo o'THecrH cpaRHH-
TeJrbHyro rrpocToTy rf ipoqecca 'qI4cTKH 6accei ina, a K HeAocTaT'
KaM - cony'rrcrByrouyrc evry'He6oJrblxyrc r[poAoJt)KI{TeJIbHocrb

SH.rr lrpOUHKaa H CpaBIIHTeJIbHO Ue6Onlurne cpeAHer'OAOBbIe
cKo'p ocru uu Su,rrbrp aIrlIH.

l lp" pyuuofi  qucrKe (AJrq I rpynnu cnoco6oe) crluMaercf
- - ^ - - e  - ^ - - ^ " , , . ' P '  ^ - ^ " ' , n n ^ y r o  d n - t t r t t r r n #  1 K - ?  n l \ , f
H a 1 1 u u J l g g  5 a I  P } 1 S n t r . H l - l D I I l l  v J r u l / r  l l E u A c t  I  \ J . . / l I l - \ r I I . I \ r . r r  ! s ' J  v  v t r r

BMecre c rntet t 'xof i .  Ec, lu t lucrfr  oAHH pa3 B foA, TO 3arpt l3 '

senuurt f lecoK rcrpe6arcr s pflAbI Lr yAaJIfIor c rnoMolllbto

rpaHcf loprepa 3a lnpeAeJlbl  cOOpy]KeHHfl ,  ' fAe efo npo'nycKalor
rrepe3 necrovror?r<n AJltr noBTop'Hofo I{ciloJtbgoBaI{I 'Ir vrl lv IBbI'

6pacnnalor l ra cBaJrKy. Py. luan q?rcTr(a l loKa 3HaqlrTeJrbHo

pacf l ,pocrpaHeHa r lpn  gKor rJ ryara l rnu '6accetZHoB KaI IHTaJIbHoro

TLIIa,  coOpyX(aeMbIX B necKaX UJIH C ineC' laHOfi  _SarpySX'Of i
AHa. Bpyuuylo npHXO LHTcfl, tIHcTHrb 'w 6acceftuu c '6etouHbIi\4I4

BepTHKaJIbHbIMH orKocaMH., [ l ,o 'crouHcrBoN{ cnoc'o6a fBJIf leTcn

TiIIaTeJibHocTb 'TIHCTKI'I, a HeAocTaTI(aMH - SHa'qHTefib'Ha'I Tpy'

AoeN,tr(ocrb,  cpaBHHTeJIbHo 66ngnan i IpoAoJIx(HTeJIbI{ocrb qH-

crKla f i  saBlcvtMocrb ee'or noroAHblx ycnoeHfi .

MexaHu3MaMH' KaI(  ' [p aBf i I ro,  LIHcrf lT '6aoceftnu o '6nerqeu-

Horo rg[a.  AocrouHcrBo raxoi t  l I r IcrKH - He3HaqI ' ITeJIbHar ee
r ? n  h  n  F r t  n  d n r r n  n m Y  r f \  n  I l r T , r --  
l  l l J  U l J M l T l  l - , I - r \ J r -  r . C ,  l  \ , r r l r r ' q r r

HbI  CHHMACMO|O CJ IOf l ;  IN f lC I IKA H  KOJIbMATAHT NCPC'MOITJHBAIOT '

cf l  ,c 'TIHCTbIM I IeCKOM, yAaJI f l IO'TCf 3HarI I4TeJIbHble 'O' ,obeMbI r lnc-

, Mexa-H?r-qMbr A.nf qI{cTI(H r.rH{lu.-nt.rparI.I,to]tHL,Ix eoopy]Kesufi
Aol>xHrr orBeqa'rb cfieAylotqrixr lpedcnaHtlf l M:

'o6ecne.ruBarb peryJrnpo'BKy roJru{HHbI cHuMaeMoro sarprB-
'  
HeHHO'|O CJrOf i  r rpyHTa;

, uMerb rpaHcirroprupyroqufi opraH, rrlogBollf lroulnr:t ' [epeMe-

rqarb cr{flryio Maccy fpyHra 3a i[peAeJIbI rcoopy)KeHHfl;

o6ecnc.lr,IRzrrb MI.IIII.IrvraJrrrFroe /IaB,/teT-II ' Ie Ha rpyt{T e TeM,
qro6rr  r rocJlc npoxoiKAeui l t l  McxaHII3Ma I Io Qra,usrpytort1eft  no-
BepxHocrH .rpyHT IIe ylnJIoTHflJICfl ;

r re Ao'rrycr(arb I IepeMeiI IHBalILI f l  t lHcrofo fpyHTa Q 3arpf l3 '
HCHHbI M;

,6 ITTT TPAHCI IOPTA6CNIHbIM} I ,  :MaHOBPEHHbIMH T I  I IPOXOAH-

MbI MLI. 
\ '

I,tlgnorlsyeMble B oreqecreeHHofi npaKTHKe MaIIII4HbM Me-
xaHH3Mbr o6aaAator i lepequcreHHblMlt ceoficrBaMI't  He B IIoJI-
norl  Mepe. B Hacrofluree BpeMq s AKX I,IM. K. A. l larvr$Hno-
ea MXKX PCOCP saKaHr{HBaerrcf l  pa3pa,6oma 6onee ,coBep-
I I ICHHbIX iMCXAHHS MO,B.

Ko II rpy['ne pereHepa'uHH orHocflrcr rHApa'BJIuqeoKI{e
cnoco6lr qr{crKrl - rfl'p,o,ilycK'rr,oBbrllreHHbIX pacxoAoB, H.clIoJIb-
SOBaHHe 3eMCHapf lAOB H yCTaHOBOK C BbICOKOHaInOpHbIMI4

crpyfiMLI t4l. CyuecrBeHHbIMI{ HeAocrarKaMI{ 6o.nuuuHcrBa
rHApaBJrHrrecKHX cnoco6oe pereHep aI\vH rrBJifIoTCr orcyrcrBl{e
KolrrpoJr n 3a I(arrecTBoM rpt 'crr(r i ,  ueo6xoAl lMocrb l {e,npepblBHo
orBolr l r rb l r rpoMblBoqHylo BOAY, ofpaHuqLI 'Barb pa3l{epbl  coopy-
>KeHI, t f l  ,  He[3i6e)KHocrb'BbIHoca I leKoropof.o I (oJILIqecrBa' I IecKa
3a' l tpel{eJrbr HH$H.nlrpaunoHHoro coopy)KeHl4f i  l i  rpyAHOCrH
trpu r i repeMexreHul, I  afperaroB c o6teicra Ha o6rexr.

K cnoco6avr Boc,craHoBJIeHI{tI Suntrpyroulefi cmoco6s,ocTu
u r i , S u n m p a u H o H I ' I b I X ' 6 a c c e f i H o e  6 e s ' n p e A B a p H r e J I b H o r r o  o l o -
po)KHet{r4tI Mo}KHo orHecrn pbIxJIeI{He 'IIJIeI-IKI{ B rIepHoA pa6o-

Tbr,16a'ccefruon, a ,TaK)r(e paBBeAeHHe B ! I i . {x ol teul4aJIbHbIX pac-

renaf i  H nopoA pbl6,  cnoco6clByloulax I {enpepblBHoMy pbIxJIe-

HHro,tpl lnr , rpyloulefr  nOBepXlIoc' I ' I4 H ocuo6OlKAeHHIo,6arC'Cef iHa
oT BeilIecTB, ycKopflIoull4x npoueccbl KoJIb\,{aTaqHW H Sal| '^IIVEa-
Hrrfl. Sror 'cn'oco'6 cpaBHHreJIbHo JIerKo ocyuecrBllM. O4naxo

eule 'Her Aocraror lHblx AaIIHbIX o er 'o arpQeNruBH'ocru.

F n a e a VII .  I .HAPOAPIF[,4M[4{IECK?IH PACTIET
BOAOSA6OPOB B  CHCTEME p l  BnB I  Tp I  nA

1. CElrd14 E nOJrO)l(EFr14fi

O'cuo'nnbrM.H rrroKasareJifl MlI, otnpeAeJIfl IoUILIMH ecp,Qextu'B-
HocTb T,ICKyCCTBeHHOTO BorcIIoJI l IeHI4fl  3a'I IacoB TIIoAgeMFIbIX BOA,

MOX(HO npHHflTb CJIeAyIOIIIHe:

roro [ecKa.  SKCKaearopaMI{  (unu ApyrHMIa cpeAcfBaMI{  Mexa'

n"uut l " " )  vroxuo' i IOJIHoCTbIo yAaJIgTb saKoJIbMaTHpOBaUUuf i
c n o f i c o , u . H a ' s a q c e f i u O B . C r p a s u f i u o f i s a r p y s x o f i .
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fr,elnr BoAoeadopiroro codpylReHuH rr, i loH?rxeHr.rf i ypoBHf,
IloA3eMHIrIX BOA B yc/IOBLIflx H'CKy'CCTBeHHOIO'BO,CIIOJI'HeHHfl ;

fHApoAHHaMHrrecKHfi KnA r4HsHflbrpar{}roHHbrx coopy)Ke-
nufi;

rHApoAHsauu'qecrufi  xoessHrlr{eHr HcKyccrBeHH,oro Boc-
rroJrHeHHfl 1IIOA3 eMHbrX B OA.

2 .  OnPEAEJTEHHE nOHHXEHHT{  vPOBHf l  BOAbI
H PACXOAA BOAO3AEOPA

Pa'cqer 83anMoAeficrsus un0unurpa'quoHHbrx H BoAosa'6op-
Hr,rx coopyxeHHrl qene,coo6pasHo npoBoAlrTb c HcnoJrb3oBaHr4-
eM Mer,oAa ,c$I1€pilo3Hrll.ru (ua.u,oxeuun reueuufi). 'fIpi.r 3ro'M
o6u,ee noHHlKeHHe ypoBHfl mciA3eMHbrx BoA S B soAosa6opax
cn'creMbr r{,cKyccTBeHHoro BocrroJI'HeHHff, a TaK}Ke 'Bo 'Bcex Apy-
rax roqKax BoAoHocnoro rrrJracra B 3oHe snun:nufr, BoAo3a6opon
onpeAeJrfl ercf rrro cJIeAyIoilIr{M 3aBIrcHMocTfi M:

AJrf l  Ha'I I .OpH'OIO'[JIaCTa

(52)

r.u,e Qo - pacxoA BoAo3a6opa; k - xoe$0ur{r.reur Sr.r.nrrpauur.r BoAoHoc-
Hbrx nop'oA; m - Nr,orqHocrb BoroHocHoro ropu3oHTai R" - rHApaBruqe-
cKoe conp,oTr.rBJreHue rrJla,cTa B ycJroBufx gKcnJryaTa-rIHH nog,osa6opa npH
SaAaHHOM paCXOAe.

Ecnn BoAo3a6op rnpeAcraBJreH .uuuefiHtru pf lAoM cKBalKH'H,
pacnoJrox{eHHbrx rrapaJrJreJrbHo peKe (puc. 23),,coorBercrByro.
Irlrde pa,cqerHbre ,conportrBJreHHfl (R" - B 'ToqKe M u Rao - !
soAosa'6opa) 'npu '6onruror t , r rpor f lx{eHHocru BoAo3a6opa Inpf i -
HI {Ma IOT 'BHA:

(53)

(54)

rAe 21," - A,nHHa no.qoaa6opa; L, - paccroflHue or pei(H Ao noAosa6opa;
n - r(oJrHqecrBo cKBaxurr BoAo3a6opa; 2o - paccroflHr.te MexAy cKBaxH.
HAM?I .

Auanoru,qHblM o6'paeou Mox(H,o paccrruTarb noBbIIueHI,Ie
ypoBHfl IIoASeMHbIX BOA 3a ,CrreT H,CKyCCT'BeHHO|O BOCnOJIHe-_
HHr,. B ot6ueu cflyqae pacxoA uHQunrrparluoHHbrx ,co,opy)Ke-
Hrfr ,nepHoAHr{ecKH HgMeHflercff 'Bo BpeMeHH HB-3a KoJIbMara-
UHH AHa '6accefiuos. OAHaxo B '6onlunHcrBe cryqaeB 'rrpeA-
cTaBJIf leTCf BOSMOII{HbIM B rnpaKTUqeCKHX pacrreTax He yrrHTbI-
rral 'b arH r{3MeHeHHfl  H npHr{HMaTb pacxoA rau$unnrparrHu Hg
HcKy,ocrBeHHbrx rco,opy>xenarllno BoorroJIHeHlIro n,ocrofl 'HHblM.
3ro o6ycaoBJreHo reM, rrro Ha rrrpaKTaKe o6uqu,o HCIttoJrbgyer-
cs 6o.nrilroe rrH,cJro 

- 
f i Irx 'qncrKa ,npougBoAnTcfl '  He oATIoBpe-

S : S s - S o ;

A.[s 6es'HanopHoro rrJracTa

s :  f te  - [  h ' "  -  G"-  sr )  (zhu-sB *  so) ,

(4e)

(50)

4nt,6esHarnopnoro noroKa

Cxerrla K pacqery tnsefinoro
floraOopa y peru

Ss: he- 
\1

hz-=#^",

Rs : 2n l(L" - x) I  1"1;

D  - 9 n  
L B  , ,  2  , ^  6

AB0 :  ztv T f  
-  l i - t  - r

lB n rtfo

rAE S" NOHUX(EHUC YPOBH'I IIOA BJII{flHHCM 9KCNJIYATAIII,IH BOAOAA6OPA,
onrpqleJrseMoe 6es yrrera prcKy'ccrBeHHoro BocnoJIHeH,Hfl; So - noBblueHHe
5rporBHf nqA3gMHbrx BoA 3a c'rreT I4cKyccT'BeHHoro BocIIoJI.HeHHfl, HaxoAHTcrI
6es yqera n'q4osa5opo,u; hu nepBoHarraJrbHafl MorrlHocrb 6esHanopuoro
noTr-) l{ ,

I4cno.[rsoBaHr{e NreToAa cynepno3l{Iruu B AaHHoM cJlyqae
Bo3Mox(Ho noroMy, t ITo KaK'RoAo3a6opHble, TaK I, t  nH(lunb-Tpa'
uHoHHbre ,coopyxeHHfi ,npaKTHqecKr{ pa6orarot 'n pe>KI{Me 3a-
AaHHoro 'pacxoAa (ycnonue I I  poAa).  EcnH )Ke uH$unmpa-
r r r r r \  f r l r L r a  ' 6 c r . n , n o f i r r r - T  ' a r r . n r T T  I T \ r q ' n l r n \ / I  T n c r  E l  \ t , n  n r \ r l l t c r v  f r T n n r r p n r n f i
r J \ l r v t l l l g l v  v q v v v l l r r u l  v I \ v ' l r d L J q L t r y J  r v r v / l  D  

J v o L v D r r l l / L  
u r v / A ^ r v r r v ^ r t

FraJr,opHofi ,Qu.nnrparlnr{ (ycnonue I poaa), K,ofAa HX AHo 'npn
gKCrrJryaTarIHH noATatirJrH'Baercfl, To MeroA'cylleprllo3HqLIu He.
rrpr4,MeHHM. B sroM cflyrlae c;IeAyer I{c'IIoJIb3oBarb cneqflaJlb-
HbIe MeTOAbI pacr leTa, B qacTHocTLI MOAeJII{pOBaHI{e.

fIoHuxeHuR ypoBHff noA3eMHbix BoA 'noA BJTLTflHHeM 'BoAo-

sa'6opon Se Mo)KHo rorreHu'Barb no o6H.ruofi vier'oAuKe pacrlera
BoAo3a'6opHbrx c,oopyxeHraf i  6es HcKy'ccrBeHHoro'BocIIoJIHeHHfl
[oA3eMHbrx BoA. 3ra MeroAI{Ka H3JIOX{eHa BO MHOI}IX pyKO'
BoAcrBax [3,  30, 31 n r .  n. ] .

caMoM ,ocu{eM BLIAe I IOHI{ p \ /
v J

eOArJOTt6Op a {Mox{et ,6btt t )  3arnHcaHO :

AJrrI Ha'II 'OpHO'fo'IIOTOKa
Pnc. 24. Cxe*ra K pac'rery npornxeHnofi

cucreMbl 6accefiuon (ranana) y pexr
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Sg : Q"R"/ 4nkm 1 (  5 1 ) Ptrc, 23.
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MeHI{o. B pesyJrbrare o6rUuii  eyMMapHL,rft  paexo/l  u-c uH(Sr4ab-
TPar{nouHbrx coopyx{eHfii ' l ocraercs 6o,nee l{JuI i\{eHee [ocToflH-
HrIM, xoTrl uuQn,urrpaquoHut l i i  pacxo/d Lr3 KalKAoro ,orAeJIb-
HOIO 6aCCerlua MolKeT rcyrqecrBeHHo r,t3l leHflTr,cf l  'B Teqe'Hr4e pa-
6 o.{ ero Qr li,rr l'rp ou rr r(Jr a a r(c rrJr ya r a ur.r H coo p )rx1s srt{t.

B o6u{ev BIrAe pa_cqc'rHh,re gatsr.rcnMoc'rur A.rrfl orrpeAeJreHi.rr{
noeutr i leHll i i  ypoBIIt t  So Mo)KI{o tnpeAcraBr.rTb cJreAyrotqr4M o6-
p a 3 o M :

Anfl HaTropHofo rrJracTa

HbIX 'BOA Ha n'O4Oga',6o'pe InpH cl'o 3l(a[Jlyarauul{ 'B ycaoBggx

BOCIrIOJIf lgf l l l f l ,  KaK ylKe oTMe\IaJIOCb, MOll( l IO' t lpcAc'raBHTb AJIf l
HarropHblx BoA TaI{ :

Qu
s o :

O.
/?u,, - 

fi; nu. (59)
4nlent

Peruat  ypa 'B I Ie t I I rc  (59)  ro t ' l tO( : l l ' l ' e . i l l , l l ( )  paCXOAa Q" , ' I IOJ ly -
TI I , IM

Q": t# )-ea# (60)

(62)

2nk

rae Qo cpe' lHl i I i  pacxoA BoAbr, noAasaen4or? Ha Bocno,rrHer{He; Ro
rIIApa,BJlt{qe'cxoe conporr{rBJrerFrlre lJracra ilpl,t Aeficrilulr 6acceirHoe c nocro-
f lHrrbr,M rpacxoAoM.

Arrr rrHc,rreHHolo onpcAe/reHufl ( lyHxrlur.r Ro rvroryr 6urr
HCnO/rb3OBaHbr rHApoALrHaMHqecKHe'peueHr4f l  l . i ln  no4osa6op-
Hbrx coopy)Kenrfi,: rrrJrouIaAoK, ,KoHTypHbrx cucreM v r. I\.

Hanpuvep, AJrr r{H0HJrbrpa'r lnoHHbrx KarraJroB r4nrr4,cr.r,cre-
MbI ir lpr{MornueftHo pac;r ioJro)KeHHbrx'6acceri 'uo's, op?reHTHpo-
BaHHbIx rlapa/rJreJrb'Ho peKe kr HMerou{HX 6onl,uyrc rnporfl}K,eH-
H,OCrb (/o) 70), co'npornBJre'Hrre Ro nurpalKaercfl cJreAyrour.rM
o6pasom (prac.  24) :

R6 :  2n [ (L6 x) I  16] , (57)
rl.e lo - paocroflHr{e or 64ccefi,u,on Ao peKr.r; 2la - nporflx{eHHocrb cH.
CTeMbI BOCnoJLHeHHg BAOJIb jpeKH.

Bo,uee rroApo6Ho perrreHufl pa3Jrr,rqHbrx cxeM npHBeAeHbr B
pa6ore ' [28 ] .

3.  OTTPEAEJTEHHE nHAPOAHHAMT,tqECKOIO KIA
H HOHJTbTP,AUHOH Hbrx COOPyXEHH pt

KIIA HH+Hflb'rparrHoHHbrx,coopyx<eHufi 'rlu,flBnrrercfl oAHr{M
Lrg,oc'H'oBHbrx iror(a3aTeJIeft,  oi lpeAeJrf lroulHx'rHApoAHHaMHqe-
cKy,ro erQq)exrH,BHocrb cHcTer{br r{cKy,ccrBeHHoro Boc[roJ[HeHHs
noa3eMHbrx'BoA. oHau.recxH roe,ssHrI.HeHT rln rrpeAcraBJrf leT
oTHOrUeHr{e pacxoAa Doabl aQ, Ao'rIoJrHHTeJrbHo fl,ocryllarcrrr.efi
B BOIO3a6OpUOe COOpy)KeHHe'rrpH pa6Ore HHSHflbrDarlHoHHbrx

N N A L I I T N R  V  Nv v V r r r ^ v s t  I \

BOAbI Qo, r .  0.
I a :  L Q l Q a . ( 58)

tIHCneHUO r{OSQSHrIr4OHT Trr OrlrpeAeJlflercf, r{CXOAfi H3 'CJre-

AyroulHx,cooi6pa)Keuufi. O6uree noHH)KeHlre ypoBHfl \iroAseM-
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rUf i  nO I{CKyCCTBeHHOMy'BOOIIOJIHeHHIO,I IOA3eMI{bIX BO,l l :

A Q  :  Q o  ( R o l R u o )  .  ( 6 1 )

VIe cpopiray.uu (61) cJleAyer,  ' r l ro yI lcI I ' l t ICHrle pacxoAa l lo-

Ao3a6opa i lp l {  'Bocln,oJIHeHHH He paBHo pacxoAy BoAbI,  \noAa-

BaeMOfL B H'H$HJIbTpaIIHOHHbIe CoOpy)KeHHfl  Qu, a cocraBJl f ieT

JIr{ I Ib r IaCTb efo,  OIIpeAeJl f leMyro cooTl lo l l le l l l {e l t  c i lH, lurPaql tou-

HbrX conpor l lBJleHiaf i  Ro H Ruo I{JIH rHAp or.VHaMIlqecKHM KIIA:

I n  :  Ro /Run .

CooruorueHHe (62) qHcJIeHFIo onpeAeJIHer I (o30SHIrHeHr

n".  Vs,euiaxeHlt f l  (62) BrAHo, qro rrHApoAHHaM6qecNuf i  Kl lA
gaBHcHT He ToJIbKO oT pa3MepoB H pacl loJlox{eHuf l  HHQHJIbTpa'

Utr ,o 'HHbIX 6accef i 'Hos ( .conporuBJleHHe Ru),  Ho raKlKe H oT r I { -

f la v pasMeuleHgf BoAo3a6opHbIX coopylKeHgft  (conporgBJle-

H H e  R s o )
B '.racrHocrl4, ec.lul BoAo3 a6op rloA3eMHblx BoA rlpeAcraB-

Jrfer coi6oft JrHHefiHbrfi paa cKBalKHH, pacno,IIolKeIIIIbIX e1nusn

peKH (crnr.  p6c.  23),  a:uHSurbrpal(uoHrlble l6accel i t t t t t  pa3Me-

rqarorcf l  , r ra 'paJrJreJrb'Ho BoAo3a60py (cu.  pr , rc.  24),  ro $opMyJIa
(62) ,npuo;6peraer BHA

56 : QaRal4nhm;

A,{s '6esHalropHoro noroKa

Ra- h? *  h" ,Qa

(55)

(56)

C.neAyer orMeruTb, r{To rtIApoAlIHaMurIecKI4fi KnA [u 
'He

BCerAa xapaKTepH3yeT AoJIIo uu$unilpaunoHHblx B'oA,'no'Ira-
.[arcrr lHx K CKBa)Kr{HaM rBOAO3a60pa. Hanpnuep, ' I IpH pacnoJlo-

/ A Q \

TO'KY ITIOA3CMHbIX BOA OT 'BOAO3A6OPA NO'BCPXHOCTHbIC BOAbI,

l ruSu.umpyrcuuecfi  Hg 6accefiuon, 'noo6ue Moryr r le Aoc'TI,I-

r r n :  t " ' l ( t , ++ , " * )

farb BoAo3a,6opa. Terrn 'He'MeHee KnA raI(HX coopyx(eHHfi rB
ooorBer'crLnhr'c o,optutyJloft (62) He 6yAer paBeH Hyalo'. flo.no-
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>Krrelrb:g^afl,'poJrb H'HourbTpa,uHoH,Hbrx coo,pyxeHHfi B eroM
. A  F r n r ' ^  ^  ' A - - -L.'ry las,uyAer'  r l lpoflrJJlH't 'bcf l  B . i loArIpy>I(HBarHHI, l  ecrecrBeHHoro
noT,oKa rrroAse MHbrx BoA, 'B pe3yJrbraTe rrero BoAoSa6opovr_ 6y;
AeT nepexBarblBaTb,cfl 66ntwan'qacrb ecrecrBeHH,oro [oroKa.

4. OIIPEAEJI EHI4E FHAPOAHHATM,HTIECTKOFO KnA
C'I,ICTEMbI HBTIB

Kos,S'Qr4ruHeHr re$QexruBHocrr,I HcKyccrBeHHoro,Boc[oJlHe-
Hnfl na psBeH ,oTHOrUeHr{ro pa,cx,oAa BoAbI AQ, AO,noJrHHTe/rbHo
rrpr{BJreKaeuori BoAo3a'6opovilrlpH BOOiIOJrHeHrlrH, r< o6ulervry
pacxoAy,BoAo3ai60pHo'ro'coopylKeHrrf l  'B 9THX yCJTOBHfX:

rla : AQ/Q".

,flpu SToM crtocode Bocnofl'HeHr.rfl noAseMHbrx BoA rpggHoerb
gKcnJryaraqr{H'uH$untrparrHoHHbrx,coopy)Ke'gHf i  ,cBssaHa,c
HeooxoAlrMocrbro rt4areJrbuofi noArorosKu BoAbr fiepeA [roAa-
ygl j3 1z_uQuntrparlnro. 3@Qexrr{BHocrb pa6oru,cobpyxeuafi
HB|IB II iuna u npoAoJrx(HreJrbHocrb Mex{peMoHrHoro ,repu-
oAa onpeAeJrflIorcfl Itx'I(oH'crpyKTHBHbIMH OCO6eUHOCTflMH, A
Tal(x(e MeroAarMH, rnp4veHfleMbrMH AJrfl, noAAepx{aHHfl ,I{x ,cra-
6unruoro Aeficrs[q- Heo6xoAnMocrb BoAonoAroroBKH cyrqe-
crBeHHo yAopo)KaeT HcKyCCTBeHHOe trrOAnI{TbIBaHr{e, [OSToMy
nep,cneKTHBHbrM CTaJIO eCTeCTBeHHOe sUntrpoBaHHe I{,orcrar,{Ba-
Hr.re H'cxoAHbrx InoBepxHocrHblx tsoA lrrepeA rroAaqer? s u,uQrnnr-
rPaqu'oHHbre ,coopyxeHHff. ,Hapn4y c eruM trrpH co3As,Hrru 3a-
Kpbrrbrx l.ruQuntrp arlr{oHHbrx'c,oop yx{euuli coBeprxeHcrByrorcfl
KOHCrpyKrlHH cKBaX(u'H uJrr4 KoAoArreB, ,B Koropbrx t[peAycMar-
puBaercr r.rx 'pereHepsllprs. 3 arpurnre uuQu.nmparluouHbre
c'oopylKeHlrfl lleJlecoo6paSHo ,rlpHMgHfrb, KofAa ,B KarrecTBe Hc-
TOI{HUKa IIOATIHTbIBAHUfl.  HCrrOJrbSyrOTcfl  BoAbr H3 ecTecTBeHHbrX
orcrofinr.rKoB (osep, BoAoxpaHlrJrurrr, Apyror,o BoAoHocHoro ro-
pI.I3oHTa), AooquuleHHbre,crorrHbre BoAbr, orpa6orauHbre,BoAbI
c y,cranoBoK 'KoHAr{rlnoHr,rpoBaHHfl Bo3Ayxa }r r. A. B srorir cJry-
qae B KaqecrBe saKpbrrbrx uuQu.nlrpaqHoHHbrx coopyx(eHufi
ycrpaHBaror ,6yponue cKBaxHHbr Lr pelKe /uraxrHbre KoJroAqbr
u raJlepeu.

flpu oTcyrcrBul{ ecrecrBer{Horo orcrofisuxa ueo6xoAurvro
o'cyilIecrBJrffTb'KoM[JreKC COOpyXeUHft A/rrr orcTa:nBa:f-nfl BOAbr,
a TaK)I{e rnpeABa'pHTeJIbHoe'$n.utrp'oBirHue.'O6tr.rHo oKagblBa-
er'cfl 'IIeJIecoo 6'p asuu tvt np o eKTHp oB aTb,grr eqLI a Jrb'HbI e orKp bITbI e
r.rHQunlrparluoHHbre coopyrt<eHnfl c ,cucreuofi or6.opa npo-
Qunmposasuefics noAbr lr noAaqefi ee E 'cKBa)KHHbr nnrr4 Ko.
JIOAI{bI. Bax'uo orMeruTb, rITo 'KaqecrBo BoAbI, [oAaBaenrofi ,g
uuQnnmpaqnoHHbre coopy)KeHufl I4BilB II  runa, MolKer B He-
xorop,of,r crgrreHu yJryquarbcfl ,B BoAoHocrroM ropugouTe, a
3aTeM noABeprarbcfl ,npu ue,o6xoAHMo,cru lnocJreAyrcrqefi ,oqu-
crKe, H B 'qacrHocrH, xflo'pHtpoBa'HHeM. rHe'COOrgercrBLIe u,cxoA-
Hofi 'soAH rpe6onaHufiM r,oCT 2874 73 "neo6xoAuMo corJra-
'COBbIBATb .C OPISHAMI{ CAHI{TAPHOfi N.UCIIEKIIH'H.

l lpn orHocuTeJrbHo uanofi MyrHocru BoAbr B ucroqHnKe
liI'oAtIlITbI,BAHHfl, H AO'rIyCTr{MOM ,KaqeCTBe ee IIo ApyfIrM 'noKa-
SareJIfM ;IIoAaIoT rrpaKTH'tIec'KH HeoqI4[IeHHyIo eoAy B,CKBSX(I{-
H bI l{,Jrr,t KO Jr OArrbr, c oSAaB a ff Ao n o Jr H H TeJrbH br e I{o'H cTp yIff LI B,HbI e

BeTCTByIOUIHMH OPrfS'HBMlt 'CaHLITapHO-rrHrUeHHqeCKOrO HaA3O-
pa .

HaH6o.nee pa,cnpocrpar{eHHbrMr{ coo,pyx(eHurMr{ uHQnnr-
TpatIHH SaKpbrrorlo rr{lna fBJrflror,cn 6yponbre cKBa}KHHbr, 1{oTo-

(64)
I(oaS,QrauHeHr gSSemHEHocrH Mox(er 6nrr onpeAeJreH rrr0

uo'cJIeAylorqefi pacrlerHofi gaeuCHMOcTr.r :

n]a: -:*- ,
Ro * S,qo'

qAe  Saon :4nkmSno" lQe  .
Saon _- Aofl]ncruMoe noHH]KeHue ypoBHrr noAspMHbrx BoA B
,goea,6,opa.

Koe0,OuqzeHr r|e H3Me'Hflercfi or 0 ao l. B [epBoM ,cJry{ae
BJILIflHHe B,ocrIoJrHeHHfl rroAseMHbrx ,BoA 'Ha ,pacxoA 'BoAosa6opa
HeBeJIHiKO, 'BO'BTOpOM clyrrae sOAOOr6Op rnOaHOCTbrO O6eCneqU.
BaeTcff ga cqer BocnoJI'HeHHr lnoAgeM'Htrx BoA.

I r  a  n  a  V I I I .  IPOEKTI , IPOBAHHE CI , ICTEM I iBnB  :
I I  TI , INA

r. oErrlnE ,noJroxEHHf,

(65)

(66)
CKBAXHHAX BO.

tr4nQranrrparluoHHbre c'oopyxeHufi 3aKpbrro,ro II rurra pe.
KOMeHAyercfl lrlpHMgHflTb'B cflyrlaflx, KorAa SKcrrJryarupyerraufi
BoAoHo'ctrnft  ropHsoHT c no;BepxH.ocru 1f lepeKpbrr,HerrpoHHrlae-
MbrMH, cna6ornpoHarraeMbrMH (k<l -2 rvr /cvr)  Hi lH, tnoucru.
MH (c HenpoHrzqaemsrvrH) ropoAaMn Moulsocrnn > 5 M. Ba-,
Kpbrrbre uHsn.nmparrHoHHbre coopyx{eHHs nosBoJrflror ssser.l
THBHO pe,[rarb'npo6leuy r{cKyccrBeHHoro,rroAIrHTbIDaHHg nOA-
SeMHbIX BOA TaKXe 'B ,TeX CJIy'qagX, K,OrAa He MOX(er 6rtTb
IlpeAocraBJreHa'ueo6xoAuMar rrJrorrlaAb rrtoA coopyx{eHnfl or- rpbft'crna, o6eonequ'BaroulHe ux eQ$er<ruBHyro pereHepaqfirc.

rIoJIyrlaIoT npeHMyIIIecTBeIIHOe pacnpocrparreHHe B
c cypoBblM KJIHMaToM, lAe ycrpoficrao 6acceftuon,
H ApyrHX orKpbrrbrx coopyxeHHfi sarpyAHflercfl Hs-ga
HocTH I{X rII'poMepSaHHfl B tsHMHee BpeMtI,

pafioHax
KAHAJIOB

BOSMO}K.

l l 0 l l l



pble no/{pas,l(c, ' I f l rorgr Ha rplr rpyrTnbr. I(  I  rpyul,ne olHocrrrcrr
( l l i l l l l l  i l ( l l l l l ' l  l l ( \ l ) ( \ ' )  l ( / ) ' l ' l ) l ) l , l  r r  ' t t r r / l ! . 1  ( \ ' r ' l r ( l  , l ) / \ r ' r  r r l r r r , / ' \ ^ i 1  / \ ' r , r . ! r r r,  I  \  J . v ! .  r r \ / / \ r r !  I  L / l  r j v r l - \ L r  r t L r l \ _ / L l . r u / - \ L  r  J - r u l t l l u  u ;
gKcnJlyarupyei l {b l i i  eoAc' t tocl tbt l?,r , / Iacr.  Bcl t ra B Taxge trH$r{ / r r r -
TpauHOHHbIe cKBa)I(HUbI MO)Ker noAa'BaTbcf i  caMorel(oM, TOrAa
HX }IA3bIBAIOT 'I iO'rJIOUdAIOUU{MH; CCJI?I N(E 'BOAA IIOAACTCfl B
CKBA)KI, IHbI I I IOA /{ABJIEHHEM, TO CI(BA)KHHbI HA3bIBAIQTCfl  HATHC.
TATC.TbHI i l I /H .

Ko II  rpytrrtc o'r ' r t 'oct lTcrI cr(Balr(Hrrbr, I(orotr)brc, 0,6ecrterrr.rBarl
Apel{upoBaHHe BepxHgfo BoAoHocHoro _ ropH3o'HTa, trro3Bo/rf lror
ocyu{ecrBJlflTb lleperoK Ap_e{HHpyeMoI:t rBoAbr B I'r{,c{rrJrya'Tr4pye-
uuft BoAoHocul,lft :IIJr?rcr. 3rlr cKBax{}rHbI rrrpHHfro 'Ha3blBarb
Apega1Ho-unQuf lbt \par{HoHHbrMH (cvr .  pac. ,O) .

K III rpy'nne Mo)KHo ,orHecrr{ cKBa}KH'Hli AeofiHoro }ras,Ha-
rreHHfi,  pa6orarc_que nro' i lepeMeHHo KaK UrHQHnlrpaqr4oHHbre 14
BOAO3a6opir t re . ' faxne cr(Ba)Kr{Hbr ' [pr {MeHf l ror , ,HanpuMep,  npl4
Heo'6xo4trMocrH co3AaBarb Sanacbr BoAbr B ne'pHoA o6untHof0
i loBepxHocrHoro croKa,'qto6tt I4otloJIb3o:laTb TIarKoIIJreHHyro
eoAy'Bo BpeMr|Ho,cry,rrJreHr{f l  ee aeQur{Hra. I I I  rpyrI, I Ia cxea,
THH H0rro/rb3yercfl 'TaK)Ke Anfl yryriureHHrr I4x rrpHeMl{cTocTtl
(c' tur. pnc. 2).

,'' 
cxErnbr urc r E*r?,'il'[lffil-;ff#I#f 

notouEH 
Hocr'

flplruilurnuaJrb{r-rafl cxeMa i{BnB saKpbiroro Tr{'na c Hc-
I IOJtbSOBaHHeM CKTBaIKHH CBOAI{TCfl X UHSfi.nbr,paqI4I{ BoAbI rqe- l
f i a c  ^ . T r t  n t l r D 4 \ y z r r r y t r ?  n  . h  r ^ ' r ^ ^ , - , . J , -  - ^ ^ - - ^ - - - -  - ,  r r l

or 3afprr3HeHHfl  s6nvzw orrafoB Safprr3HeHris LrJlH npoMbrru-
JIeHHbIx,6ac,c er?Ho,g.

Apeuax'Ho-rrorJrourarouHe,c'KBBxHHbr ApeHHpyroT d6u.rHo
r{esKctrrJryarHpyeMbre BepxHHe rfopr43oHTbr,,BoAbI KOTOpbTX 3a-
TeM rQa,utrpyrorcf B HHlKesaJrerarcqufi eKcflJryarupyeutui
tsoAoHocunfi  foplrsoHr. Bepxunri BoAoHocnufi  ropnsoHi rnplr
gTOM MOlKer norroJrHflrbcrr 3a crrer Qu.ntrpaquu BoA Lrg peK;
BOAOXpaHT{Jrr{q HJ\H OTr(pblTbrx aHsuntrparlHoHHbrx,coopy)r(e-
ttvtft. Taroro poAa rroArruTbrBa'Hrre lnoAgeM,Hbrx BoA oco.6eHuo

BoA H ' I IoBepXHOcTt lOro  ROAI lo ro  I lCTOrntn t (a  9 r (C,nJ IVATr , rpy tOT
l) i l r l lce IJocl lo/ l I IeI I I lbte 'noA3ex{I IbIe i lor l r r l

tr{ucpa.rrsTpaq'oHHbre (,nornoula',r{He rr HarHerarennHue)
CI{BAX{I{HbI IIO HX YCJIOBI,If lM PA6OTSI H I(OHCTPYKI\I4LT, I(AK OT-
MeqeHo, pasAe/rflrorcfl 'Ha rpH fpyrrnbr. IL,u$iannrparlHoHHbre
cKBaX{HHbr I rpy,pn61 o,6nr.rHo He orJr}rqarorcfl or nono"a'6op-
I l r , rx. ,oAuaxo, yr laTl jgan'60"tee cJro)r(Hble ycJlorBnn rr<,cnryar i -
t lut.I, HX ,coopyx(aror 6d.urur.l M ILraMerpoM-u {su{e oi6,opyryror
Qu"urrpaMH_]c npaeur i ,uof i  o6cunxor:r .  I4HQul- i rpuq'ro"Hbre
cKBax{rrun II npynnq opopyAyiorcn Sunlrp u*^ nu*ap."upy._
nrsr li H In orJr oulaiournfi ( eo,cno"rrun e,,,tnirz ;,BoAoHo cHbre,rop H3 oH -
TI)I, qTO 

YCJI_O}K'H'ICT HX KOHCTPYKUHIO. T4UQUNATPAIIKOHHbIC
cKBax(Huu III fpyrrnbr flB/rflnrcr KaK uolosa:6op"oir", raK Lr
NOTJIOil IAIOUIHMH; AEfiCTEYIOT OHI4 B COOTBCTCTBHH C ' I ICPH,OAA.
MH-BoAosa,6o'pa Hs Hlrx H rnorJroilreHrlf l . III .rpynrna cnuu*"H
pa6oraer no pasJurrrHbrM ,r.cx,Hr.rqecrirrM cxeMa*. I iunpil,y.n, B
IIepaoA saKaLrKVt BOAa Molr(er ;noAaBaTbctr 'B xo.rlr,qenoir Inpo-
Mex{yroK Mex<Ay 'BoAonoAse,ivsofi rpy60fi 3/reKTpoHacoca H
odcaAnoi.r xonoHHorl c ycrau,oexofi  uoLonoaaruulero narpy6xa
I IA YCTbC CKBA}I {HHbI ;  NP?IMCHf lCTCf l  CXCMA H C ACMOIITAX<CM
i lonpylKrro,ro oJreKrpo,Hacoca (qarqe,no c,neuuaJrbHo MoHTr{pye_
tvtorZ ro.noHHe, I(oropafl  AoJrxHa onycKaTbcff noa yporu"o Bo-
Abr B cxnax<uue).

I ' lH$rannrpar{HoHHbre cKBax(urrbr I I I  rpynrrbr HNreior Ao-BOJrbrio cJrox(Ho.e o6opyAouaHtre. Fleo6xollrMocrb AeMoHTHpO-
larb rrofpy)r(Hor? e,uexrpoHaco,c 3 arpyAHrreT HX gKcrrJryaTarlHro.
R  - ^  \ Y t ^  n n n  i f , du rL,  - . r \E:  nyElvrn rrur / lu.?yr l1 rcJrbH.blM f l l ] r f le ] 'c f l  TO, I ITO l i l  rpyf lna
tro c'paB'HeHuro rco cKBax{HHa'Mr.r I rp1'nn61 irpu rex N<e ycJroBH-
gx ,6o.nee AJri.rreJrbHoe BpeMff .noAAeplKr{Baer pacxoA Ha oAHOM
ypoBHe.

OcHogHoe ycJIoBI4e, Koropoe AoJr i r (Ho o6qsareJrbHo BbrnoJI-
I 'If lTb'ct{ 'npH rnoAaqe BoAbI B cKBa}KHHy, gTo KaqecTBeHH afr. rtgo-
JIfI lHfl ycrbfl r{ coeAuueHuft BoAOnOAarcUefi KOJTOHHbI, B qacr-
HocrH, AJIfl ' I lpeAynpex(AeHHfl noAcacblBaHI4fl, B ,CKB4X(HHy tsog-
Ayxa H InOCJreAyrOUero ;Bo3AyrrrHofo r(o/rbMaralKa Qranurpa H
np u Q ra.rrurp'onofi goHbr.

Kou,crpyKTH'B.HbIe oc,o'6eHHocrH rIIor.rl,otr{arolrlHX cKBax(HH
Tar(x(e 'cBf3&HbI ,c xapaKrepoM noAnoroBKH BOAbr [ repeA ee
nola.reri B cKBa)KHHy. floAnoroBKa BOAbr srannrpoBaHr.re^M HJrH
OTCTAHBAHHCM B CCTCCTBCH'HbIX HJIH T4,CKYCCTBCHHbIX OTCTOfiUU-

IroAaBaeMafl  B CKBalr(HHbr,  HMeeT no MyrHocrH xapaKTepHCTH_
KVr, '6 i lH3I{He 'K BOAaM ,nI4TbeBOrt,o I (aqercrBa; aHaJIotHqHbIe na-
pa'Merpbr AoJrx(Ha r.rMerb 'Hafperafl H yr:/^JtLrSrpyeMaf BoAa c
yc'TaHOBOK TeXHOJIOfHTT{eCKofo oxJra)KAeHHfl HJrr4 KOHAHTTHoHH-

ilepcrreKTHBHro jB CypoBbrx ,i lptrpoAHbrx ycJroBHflx ,ceeepa. B Kax'no3BoJrf ler grrcnJrya'rHpo'BaTb ia,usnntrpar{HOHHbre cHcre-

JrorHbre, rarHNoeble 14'npoQnnbrpoBaBII I I {ecf f  H3,OTKpbITO',nO
BoAoeMa BoAbI, Koro'pble rlepeg aurfiuurpsryrouubre cKBalKHHbr
noAalorcf B rrroAMep3norunfi  BoAoHocntrf i  ropr.r3oHr. B 3HMHe-
Be,ce'HHHfi 'ne'puo4 npH rroJrHoM tnpoMepSaHHI{ .HaAMep3JrOTHbrX

LT2
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Fosaufin BO3Ayxa. tirodrt o,6eorteql6b tpe6yeUoe 'Katlecrro

AoortilUer{gbrx cTo'rr}IbIX H oTpa6oTaH}IblX noA c y'cTaHoBOK
KO,HAIIIIHOIIHp OB a H Hff B'O3 ArXA, gHCTeM a'ee Tp aHc'IIopTHp oB aHHtt

AOJIXHa ,BbIIIo,IIrHflTbCfl ,6ea paSpbltBa CTpyH. 3to rnpeAOTB'paTHT

nocrytrJreHne'Bo3Ayxa B rpy6ornpoBoAbl, ](op'po3nn rpytSsrt'po'

BOAa I{  I I IOf lBJIeHHe |HApOOKHCH )KeJIe3a B 3aKaqHBaeMoH BoAe'

B r{eJIoM xe 'K6HCTpyI(IIHH ,[OrJIoIqarcIqHx rcKBaX(HH AoJI)KHbl

fipoeKTnpoBarbcfl B rcoorner,crBHH c_<<PyroB'oAcrBoM IIo npoeK'

rr4poBaHulo ,coop_y{enufi Aqfl 3a6opa lnoA3eM'Hblx 'BoA)> H

CHHI I I-3 I -74 [3r].
K ycrbeBoMy 016o,pyAoBaHHIo (orononr<y) 'CKB?X(lIHbl

lrpeA'bf BJIfIOrcfl oco6ble Tpe6oB a HHF,':
cotllpflx{enue ,o'6caAHblx rpy6 Mex(Ay co'6ofi H c ony'cKaeMbl'

MLI BoAotIIoAbeMHbIMH 14 HarHeraTeJIbHbIMn'Tpy'6aMI'I 'Heo6xo'
AHM,O AeJIaTb repMeTHtI,HbIM, 'paS6OpHbI]\iI H lAO6ttUIra AJIfl MOH'

Tax(a I{ AeMoHTax(a BoAonoAbelvlHoro (Harue'taTeJlbHofo) o6o'

p'yAoBaHl4fl rIIpU 'ero peMoHTe;
ycrbe AoJI)KHo r6ltrl AocTa'ToqHo ycTofiqfisul'I AJIn Boc{PHs'

TLrfl HarpyBI(H oT 'BoAOIIoAbeMH'orO H 'Ha'rHeTaTeJIbHOrro o'6opy'

AOBaHHfl HJIII ,C1reUHaJIbHbIX ygTp'OfiCtg' UlpHMeHfleMbIX ri lpl4 pe'

feHep aull H rcKB alKI{H ;
ycTbe CAeAyeT npeAOXparHf lTb'OT 3aTa' I IJI I { 'BaHI{f l  TaJIbIMII '

noJTLIBHbIMLI H,rIH noJIbIMlI BoAaMH, B Hepa6oqHe nepuoAbl oI{0

AoJrlr(Ho ,6strl 3aI{,pbITo Lr lnpuc[oco6neHo g.Jlfr I{3MepeHI{f

ypoBirfl H pacxoAa BoAbI B XoAe r9I{cIIJIyaraIInn.

3 .  nPOCTEI4 I I IHE CnOeOEbI  nPE. I I . IBAPHTEJIbHOfO
y f l y q u E I ] H f l l ( A t I E C T B A n o B E P X H T O C T H b I X B o A

VqHrHeag Bo3Mo}t{Hocrr-, yJryq[IeHI4fl KallecrBa noBepxHo-

cTHbIX' ,BOA B BOAO',HOCHOM l fOpI ' , ISOHTe' a TaKx(e'B cJlyqae Heo6'

xoAr{M,ocTH I4 rIIO'CJIeAyIOillyrc oqHcTKy IIIOA3eMHbIX IBOA npI,I

H.CI(VCCTBCHHOM BOCITIOJIHCHHH,'IIPEACTA'BJIflIOT H{HTEPCC HEIrcTO'

p br e lil p o cr efIIII H e crtt o c 0'6 bI ;y JI yq ul e HYrfl"KaqecTB a'B oAbI [I p eAB a'

pnrentublM QHJIb'T'poBaHHeM BOAbI OTKpbITOTO BOAOHCTOTIHHKa

nepeA , f loAaqef i  B cKBa)KHHy. Cncreuu tBKo'ro poAa npoel<ru'

pyroT, rJIaBHbiM O6paSOlt. CaUOreqHbIMH, rITO nO3BOJIfleT LI36e'

X(aTb AOIOJIHHTeJIbHI]IX SHepfeTIrrIeCKHX 3aTp aT'

Pagnurrae noryquru KoM6HHr{poBaHHbre cprcTeMbl unQn.nl-

TparIHOr{rHbIX rcOOpy)KeHIIft H, B qaCTHOCTI'I, rf lOrryu1arcu1ue

cKBaX(I4HbI c flo;tatleft BoAbI Hs ApeH-I{oJIJIeKTopoB. TaKHe CH'

creMbr r{Meror HHq)H,,'rbrpaqHoHHbIe 6accefiuu LTIrr4 nJIoulaAKI'I.

I IOA A I {OM 0aCCeI IHOB AO I {X  'CgOiJy }KeHf l x  y t  IP -a ra5 . ru r  l { ' pcno t '

o6beAr{HeHHble rJIa,BFlbIM KoJIJIeI(ropOM' (,puc. 25), Ko'To_pbIft B

CBOrO OqepeAb COeAH'HflrOT ,C rilO,rJIOUIalOUefi 'CKB?X(HH'Ofi. 'fle'

peA Kax(Aoft cKBax{HHofi ycraHaBJIIlBaIor saABH}KKY Ans BKJII0'
qeHr{f l  ee Ha ,cJIyt1A6 peMoHTa

tt4

ApeHaxnbre rpy6bl yKaaAblBaror c He6ofibrrHM yKJIoHoM
K KOJr/teKTOpy, a 'no,cJreAHHr? - K cr(Balr(r{Hc. iipn HaJIHTIHH
He[poHHuaeMbrx rrropoA Hacbrnaercf l  r I IecoK ,cJIoeM 'He MeHee
2 M, a oKoJro ApeHbr AeJraercr sacbrnKa o,6paruoro Suntrpa
r{3 rpaBHff Bbrcororl Ao 0,4-0,5 M. flo Mepe safiilHBa'HHs
BepxHerl qacrr l  InecKa ,rrocJreAHr4rl cHHMaercfl  npuMepHo [Ia
5 crr,r.  Srcn,rrya'Tn'pyror uH0u.nrrpauuoHHbli4'6accertn o6ttquuvt
c[oco6oM. l lpo(r 'unbrpoBaBlr laf lcf l  BoAa,oqHulaercff ,or B3tse-
I I IeHHbIX qaCTHIL rrJraHKTOHa, CyUIeCTBeHHO yflyql l laroTcfl  ee

6axrepraoJrorf lqecKHe rro'Ka3areJIH. Vcrauo'sKa rno4o6uoro rH-
na r rocrpoeHa B 1974 r .  B Opecuo (KannSo.pHns,  CI I IA) .  3a
BpeMs eKcrrJryararruu c 1974,no 1976 r. yAeJIbHafi ' rrpneMnc-
TOCTb II IOITJIOUIArcIuCfi CKBA}KHHbI I43MCHflJIACb HCSHAqI,ITCJIbHO.
f lo cyulecrBy, ' r tpu paccMarp'HBaeMoM MeroAe BocnoJlueHuff
3a'naco'B rrroAseMHblx BoA ocyulecrBJlflercfl ,6espeareHTHar noA-
roToBKa,noBepxHocTHbIX BoA.

MeHee ,nepc[eKTHBHbTM c rorrKH 3peHHff oxpa'Irbr KaqecrBa
I IOASCMHbIX :BOA f lBJIf iCTCfl I I 'POCKTHPO'BAHI{C 'CUCTCM C INOAAqEft

HCOIIHIICHHOfi BOAbI B TTOIJIOIqAIOUIHC CKBAX{HUIT. B 9TOM CJIY.
qae (npn ,BocnoJrHeHHr.r KoareKropoB B npy6osepHucrblx ,06-
paeoBaHnnx) HaMepeHHo r{Ayr Ha ycKopeHuufi KoJlbMarax(
S'n.rrrrpo'B cKBa)r(HH Lr lr,opoA B rrpr4cKeaxHHHofi 3oHe, oueHl{-
BaroT Me)KpeMoHTHbrfi IIepHoA rcr4cl'eMbl H rnpoH3BoAflT pereHe-
parlHro. Bnu4y rpyAHocrr{ yAaJIeHHq B3BeueHHbIX 'qacrHll Hflu

Pnc. 25, Cxeua nHraHHq nouoularoulef i
cKBa)KHHbr H3 4pen nHQnnbrparlnoHHoro

6acceftna

.l  -  ruaxra cKBax(I{Hbr; 2- norf loi l laroul,at
c K B a ) K H H a ;  3 - s a g , n u x x a ;  4 - 4 p e n a x -

tt t t f i  xo,nreKTop; 5 - ApeHaxupre rpy6u

/ \ .

Pnc. 26. l loraoulanlr las H / leKonbMarl lp]-
K)UIIIE CKBA)T(I{HbI

/ - n o r n o u l a b u r a s  c K B a l K H H a ;  2 - c K B a -
)r(Hgbr Ans npoMblnru: 3 - Hacoc

l l 5



xtMnq ec r(o ro I(o Jl L M a T a>Ka'o,6HqH oii mp o'xa,Ixolt ttp eAyc M a T,p H'

c'rtexulleft.
f loc,ue 3aMeTHoro cHHlKeHHx TirpOHI{ l laeMocTH norJlou{arc-

tqeri cKBalKI,iHbI nOAaqa'B Hee HeorluuleuHofi petlHoli TBOAbI npe-

Kpau{aeTcf l ,  a B r i rPu$unbTpoBble cKBa)KHHbI 'HarHeTaIoTcf

rpyHToBble BoAbI.  O4HoepeMeHHafl  orKar l 'Ka I43 I{eHrpaJIbHoft

cKBaX(HHbi ' ,BeAercf l  Ao rex ' i lop,  r i loKa orKar l l4BaeMaf BoAa He

craHoBuTcr qr4cror i .  TexuonorurrecKue'r lapaMerpbl  o l (c i lJ lyara-

UI. I r {  TaI{HX ct ' tcreM AoJIX{HbI orpa6arblBarbcf l  B saBHCiiMocTH

oT rr , rAporeoJlort4t lecKHx yclonuft  H r lapaMeTpoB rIoI loJIHf leMbIx

Bo,rr,oHocr-rbrx fl/r ac'loB. Tar<oe yclpoftcrBo AortoJIHI'ITeJIbHoIl cr4'

cTeMbr ,SKBa)KHH BoKpyr lt lorJloilIarcu1efl ,cKBalKHHbI Aoporo u

npHMeHferc f l  peAKo.^ 
I4srencuQu.xaqHn npouecca inpoKarrKr4 H 'B oco6eHHocrr. l

paBHoMepHocrb AeKoJIbMaraUI{H { l Ia. l t , rpa [ Io BepTHKaJIH Mo-

)r(eT 6urt AocTHTHYT&, ecJII{ o6opy4oBaTb norJloularcIl lne

c K B a I K H H b I  C I i t e q n a J I b H b I M I { ' B I 4 6 p o c p e A c T B a M H ' c ' H a 3 e M H b I M H
nn6paropaN{u  ByP-2  Hr rH ByP-3  co  c raUHOHap 'HbIM pa6o ' lu r ' l

opraHoM,  Hrparcu IHM poab BoAonoAaPqef i  rpy6 l r .  Pa6oquf i

opraH sn6paiopa npeAcraB,/ ' r f ler  co6or l  MeTaJIJI I {qecKHe KoMrl '

peccopHble rpy6ur c uycpronunau coeAHHeHHflMII ,  Ha Koropblx
^  r , r , m n n n 4  n n  r / r  n  (  r \ r  r r a n q n p r J r - T  n t r ? t z l { n M c r n . n . n t I t T e c K I z e  n H C I ( H .
L  , r l ' f l  r  g P J r c t . . / I \ J I Y r  v ) v  r v ^  r r u u u y v r r u r  r  

- " ^ ^ ^ - - ^ '

ycTaHaBJIHBaeMbIe  B pa6oueu l lHTepBa/ le  cKBalKHHbI .  Bo lO '

i IoAbeMHafl  Tpy6a ' r tpH pa6oTe 'cKBaxI ' IHbI Ha 'pe)KHMe i l iorJ lo-

uIeHHfl  ' I IpH l1rpoKa'qKe HcttoJlb3yeTcf l  B KaqecTBe Bo3AyruHOI?.

Cno,co6tt LI peKOMeH1aqzkr [Io BoccTaHoBJIeHI4Io pacxoAa
gKBaIKHH ,Ha BoAy ,ol l i lcaHbl B. C. AnenceeBblM Lr Ap. [1,  l3] ,

a TaK>Ke B <<PeroueHAaI lHf lX no i4MnyJIbCHbIM MeToAaM Boc-

CTAHO'BJIEHH'I  INPOHSBOAHTE,TbHOCTH CKBA}KHH HA'BOAY>> (M.,

Ilen. BHI4I4 BO,.II,|EO, 1979) Lr AP.
flpu I4B[B c 3aKaiqKofi BoAbI B 'nor,rlou1arcu1ue cKBalKHHbl

ua6,r ioAaercf qacro 3HarIHTeJIbHoe yMeHbIUeHHe HX rrIpHeMHc'

rocTn unr4 yBeJII4qeHHe noTpe6Horo Ha'nopa. C.ne4yer TaK)Ke
yqHTbIBaTb,OKHCJII4TeJIbHOg BO3Aef icTBHe KHcJIopOAa .BO3Ayxa'
rrorraBtr lero B BoAoHocHblf t  ropl{3OHT c 3aKar{[BaeMOfi  BoAof i ;

aTo MoX{eT BbISBaTb BbInaAeHHe OcaAI(OB B Sla,rrurpax cKBa'

4. EOPbEA C BO3AYXOilT B BO.U.E NPH 3AI(AI{KE EE
B BOAOI{OCHITIU fOP143Ol lT ' t '

,___P 
noBepxHocrHbrx BoAax,  Hcno, , r rb3yeMbrx AJrq t r IBnB,  pac-

TBOpeH BO3AyX. ! ,aUUr,re o pacrBopr.rMocrr{ Bo3AyXa H r(Hc,[o-
PO;ta trs Hero (rrpr.r rroJrrroM rracbrrqcrrun) [prlReAeFrr,r B la6n. B.

l 'a 6 ,n n t( a 8. 3asrrcunrocrb u3McHelrHs pacr'opHMocrn B03lyxa
t{ Kr.rcJropoAa B Ltucroi i  no4e, cno6o4nofi  or CO2 u N H3, 

-

npr o6u1eM IaBJreHHn (c naponr eo1ur) 0, l0lg Mno 
" '

Teruneparypa t ,  "C

z I O 2 0

Bos.4yx,  rv r37vs. l0-3

( r c r / 1a3 . tO - t )

I(nc;ropo,q, u3/u3. I 0-3
- R

( x r / u 3 ' 1 0  " )

2 9 , l B

( 3 7  , 6 4 )

1 0 ,  l g

( 1 4 , 5 7 )

2 2 , 9 4

( 2 9 , 4 )

7  , 8 4
( 1 1 , 2 5 )

l g , 6 g

( 2 4 , 1 )

5 , 7 5

(  8 ,  8 2 )

1 5 , 6 4
( 1 8 , 8 8 )

5 , 2 4
(7 ,49)

ra30B B
AaRJre-

rt7

Kponae KHcJropoAa B_BoAe pacrBopeH a3or, Mer-rbrrre yrJreKnc-
JIOl 'bI I I  COBCCM g HC6OJIbIUOM I(OJII, ILICCTBC APYII4C rA3bI.

B Bo3Ayxe coAepx(arc-fl Tar{x{e BoAflHbre napbr Ao 4olo Lr
pex(e 6onnure. I lapu B Bo3Ayxe HeMHoro yMeHbrrraror pacrBo_
PHMOCTb CfO B BOAC. I IP '  O6qCI t  AABJICHHI4 BO3AYXA
0,1013 $tla, coAepx{aruero napbr Bol{rr i .  AaBJrerrrae rrocreAr-rHX
n^pu t :20oc cocraBzr  0,0023 ,  a  npl  / :Ooc 6y4er  0,00006 MfIa.
orcrcAa JrerKo BbrrprcJprrb yMer{brxeHne pacrBopzMocrr.r Apy.
rHX ra3OB. Cne4yer OTMeTHTb, rrTO npOr{eHTHOe IIO O6rrenay
coAep>KaHr{e KH'C{ggOaa Bo3Ayxa, psCrnopeHHoro B BoAe, npH
i: Ooc n o 1013 MfIa s 1 ,6T paea' 6onour^e, qeM B utro.,p*p.;
f l f i r r  r / - Q n o f a  .rLyYt )L:ou t  r?Koe I IpoI{eHTHoe orI{o[ IeHHe I Ioqr,H He MeHfler-
cfl, r-ro IIo a6collorgolt BeJrHqHHe yMeHbrxaerc.fl noqrH B
2 pasa. vqurueafl, qro pacrBopr,rMocrb B BoAe Bo3Ayxa v KHc-
JropoAa npH rroBbrrxeHHH TeM[eparypbr yMeHbruaeTcr nponop-
[r4oHaJIbHO trorrrH oAHHaKOBO, [pOrreHT Kr{CJrOpOAa IIO OTHO_
r-reH'r4ro K BO3AyXy, ,pacrBopeHHoMy B BOAe, H3MeHseTCf MaJro,
IipaBAa, HeMHOTO CHHX(aflcb npH rroBbrlrleHHH TeMneparypbr
BoAbI.  CneAyer TaKxe yqecTb, rrTo Bec,oBble KoJIHqecTBa raga,
pacrBopeHHofo n no4e, I ' I3MeHflIoTcfl npfMo rlpo[opIIHoHaJIbHo

f f i n r r n 6 n d r  1 2.t I L_' 1ll L' rl.D glJ. v r r\
I T n R - r I e I J l z r l - ' r  n 6 . r - a n , r  r r z a  r r  a ^ m D ^ n a y r y r n

A s s v r v ^ ^ r r r v ,  v v  u v l v l  1 l \ v  l /  q v  I  f , r \ J  v g . F l n ( J

JIeHr4_fl  (nptn roft xe reMneparype).
I,Is er,ttuellgJlo)Kel{Hofo BHAHo, rrro pacrBopuMocrb

BOAC C}IJIbI{O I I3MCFI ' ICTCf l  I ]  3ABI{CIIMOCTI- I  OT BCJIHII I , I ,HbI

i ;
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yMeHbueHHIo Le6uta'cKBax{I iH (w'nu ux ' i lpl leuncTocru).

* Aarop H. A. f l.rorHuxos.



HHfl H 3HAIIHTCJIbHO MCHbIUE rIPH I, I3MC,HCHHH TCMNCPATYPbI.
Y1

crTo IIOJIOIKeHHe AJrf HaTXHX saAaq tsecbMa BaX(HOe. l '  HeKOTO-
pbrx cryqaflx Ha6JlroAaercfl nepeHacbIIIIeHHe BoAbI Bo3AyxoM.

O6rrquo [oBepxHocrHaff BoAa noAaercfl B cKBax{HHbI IreHT-
po6exuuMr4 HacocaMH. Bo ecacblBalourert  rpy6e, e oco6enHo-
cru trpu 6onrruoM BaKyyMe, BbIAeJIflIorcr [y3bIpbK'LI Bo3Ayxa *.

f loa BJTHTHHeM KaBurar\Hr4 B ,caMux qeurpo6e)KHblx Hacocax
BbrAeJreHHe BoBAyxa ycnJluBaercfl H npu sroM o6pasyrcrcn
6o"nee KpyrrHbre rysblpbKn Bos Lyxa. ?ru rIy3bIpbKH np'H orHo-
cHTeJIbHo KoporKl{x BoAoBoAax H 6o"unurofi cKopocru ABHx(e'
Hrlf l. BOAbr B HHX He yCileBaIoT paCTBOpflTbCfl H [OCTynaIOT B
BoAoHocHuf i  ropLI3oHT, sadneaf l ,  qacrb ero r lop oKoJIo cKBa'
)I{HHbI, yBerHr{HBafl Co[porHBJIeHI'If i  H yMeHbIXafl TeM CaMbIM
rlocryrrJleHHe BoAbI.

Tax KaK AaBJIeHI{e B HaIIopHbIX BoAoHocHbIX ropI4goHTax
o6uqHo 6onrrue H HepeAKo 3HaqnreJlbHo 6o.utrne arnnoc$ep-
HO|O AaBJIeHHfl, rO tIy3bIpbKH BOsAyXa Moryr pacrBop.flrbcfl B
BOAe, HO OAHOBpeMeHHO tIpH 3T'OM [OCTyriaIOT HOBbIe nopqfil{
rry3brpbKoB Bo3Ayxa, co3AaBafl colpoTLIBaeHI-If l npH,AB'H)KeHHI{
BoAbr. lIpH 'cso6oAHoM croKe BoAbI B cKBax{HHbI yBJieKaercfl

AorroJrHHTeJrbHoe KofiI4qecrBo Bo3Ayxa H B BoAoHocuufi ropfl '
pH3OHT nOCrynaIOT ero r lysblpbKH.

MeroAu 6opr6u c BpeAHbIM BJIHflH'HeM Bo3Ayxa v KHcJIo'
poAa B HeM B pa3flI{qHblx ycJloBr4r,x Moryr orJlnqarncs. 3ru
MeroAbr MolI(Ho pa3AeJIHTb 'Ha ABe rpyllnbr: npoQuJlaKrur{e'
cKHe, He AorIycKaIouIHe o6p4son anr4fl. [y3blpbKoB Bo3Ayxa;
npaKTHrrecKHe, c rIoMoI{bIo Korcpblx yAaJlfl lcr ny3blpbKH 803'

Ayxa Ao cKBax{HHbt.  l lpn 6opn6e c BpeAHbIM BJII , I f lHHeM KHcJIo'
poAa Bo3AyXa ocHoBHbIM cnoco6om f lBJI f leTcf l  Aera3aIIHf l .
Cnoco6rr  6opr6u c BpeAHbIM BJILITHHeM Bo3Ayxa, r .  e.  c HH-

$Hnrrpaqaef i  BoAbr qepe3 cKBaN(HHbI,  paspa6oraHbl eue
HeAocraroqHo.  Hara6onee paspa6oraHa Aera3au l { f l  soAb l
BaKyyMHbrM H TepMaJIbHbIM CnOCOOaMH.

f lpu I , lBnB qepe3 uuQn.ntrpaIrHoHHbIe 6accel iusl  noAaer '
cf l  agpHpoBaHHafi  I IOBepXHOCTHaff  BOAa, T.  e.  C ny'3blpbKaMl ' l
eoeAyxa. B arHX 6ac,cefiuax rtpn naeA.nenuofi IaHQunlrpaquu
1 1  o  -  -  / ^ - - -  - -  < ^  - '  t t t ^ \  r h r  y r y t  h A ^  n r T v( r-o iu/uy r ril oeelib peAKo 6o;rrrue) IIySbIpbKI{ Bo3Ayxa Bbl'
AeJrfltorcfl B aruoc$epy I{ B 6esuanopHnfi BoAoHocsrtfi ropu'
SOHr nOCTynaer BoAa roJIbKo c pacrBopeHHbIM Bo3AyxoM.
B npaxruxe VIBilB I rwfia saKyropKa Bo3AyxoM IIop BocnoJI'
HfieMoro BoAoHocHoro rop'H3oHTa He Ha6'utoAaercfl. Ec,nu u

AI{T 3rO B cBfl3n C XHMI{qeCKHMH rlpoueccaMr.r H, B qacfHocTl{,
B CBfl3'H C OKtrc/reHr{eM 3ar{rrcHoro }KeJreSa B BoAe KHCJTOpOAOM
BO3AyXa. c yveroM gTofo 3aNreq aH]|.fr., a raK)Ke HCXOAfl rr3 pac-
cMorpeHHbrx Bbrrue Qusauecxnx ycnonHrl, r. e. ocHoBbrB aflcb
Ha npaKTLIqeCKuX I ' I  TeOpeTHTIeCKHX AaHHbIx, MO)KHO IIOJraraTb,
rrTo pacrBopeuHslf i  Bo3Ayx rrs 3aKaqHBaeuofi  BoAbr He 6yaer
BbrAeJrfrbcf l  B BOAO,HOCHbTX roplrsbnrax, TeM 6onee B Hanop-
Hbrx. CneAogareJrblro,,ueo6xoAuMo npeAorBparqarb o6pasona.
HI]C NY3bIPbKOB BO3AYXA HJIKI YAANaJb HX. B CB'I3H C 9TTIM
HeJrb3f AonycKarb ceo6oAHOrO CrOKa BOAbr B CKBaX{HHy 6eS
repMeTH3ar\nn, TaK KaK BoAa Mo)KeT Hacbll l laTbcfl ny3blpbKa-
MH BO3AyXa. l lp"  noAKaqKe BoAbr ueHrpo6ex(HbrN{H olacocannu
HyN(HO CTpeMHrbcf nog,6aparr MHHHMaJrbHyro Bbrcory Bcacbr-
BaK'r4fl,, 'craBI{Tb nepeA HacocoM BaKyyM-KoJrnaKH, qro6u y/ta-
JIflTb rry3brpbKH BoSAyXa, H, HaKOHeU, nOp6nparb Hacocbr c
HaHMeHbruefi KaBHTarIuefi .

l lpu i loAar{e BoAu no tpy6onpoBoly AJrfl yAaJreHHfl Bos-
AyITIHbIX nySblpbKoB MoIKHO CTaBHTb BaHTySbr B [oBbrlueHHbrx
Mecrax, B ocHoBHoM 6nux<e r(  cKBax{HHe. Kpotre rorci ,  npn
[&BJretHHH B rpy6ax 6o,nee 0,1013 MfIa ,cKopocrn ABH]KeHHg
ueAbJ n rpy6onpoBoAe He AoJr>KHbr npeBuuari I vlc H AilHHa
rpy6onpoBoAa Aorr)r{Ha 6urr He rtaeube 200 rur. flocn.l".. ,u-
MerIaHIae yKa3brBaer Ha ro, rrro 6o,ryee cnolcofiHoe cocpeAoro_
rreHue MeJTKHX rrysbrpbKoB josAyxa [poHcxoAr4r B nepxHeft
qacrH rpy60npoBoAa. Ann 60pr6n c nysupbKaMrr Bo3Ayxa B
EOAOHOCIIOM fOPI{3OHTC MO)KHO I,ICTIOJIb3OBATb TAK}KC METOA
cMeHbi saKariK'H OrKaqKori. Bce 3rr.r Mero4u 6opn6tr c ,nysbrpb-
Karvrn Bo3Ayxa Ao rpoer(r'poBaHHn rlerr..ooopl;;;^,ipob.poro
HA ONbITHbIX VCTAHOBKAX.

HaunreHee HgyrreHHbrMH flBJIrrorcfl IIpoAoJIX(HTeJrbHocrb
pacrBope[Hfl. rry3brpbKoB BOsAyxa B HanopHoM BOAOHOCHOM
fopH3O,HTe H COCpeAOTOqeHHe raKHX rry3brpbKoB B nepxHef i
qacrr{ rpy6onpoBoAa npH ABHX(eHH,tr BoAbr B HeM, a TaK}r(e
pacrBopeHHe sTHX rry3brpbKoB Bo3AyXa B BOAe LrJrkr BbrheJreHlre
ux B 3aBHCHMO'CTH Or QUSUuecrHx yc,uonuft  B rpy60npoBoAe.

Ecnu yAaJreHHe ny3brpbKoB Bo3Ayxa B BaKyyM-KoJrnare
ilo..yKasaurror? Bbrlrre. per{oMeH AaL\Hr4 Barrry3oM nnn nepeMeH-
Hofi saxaqxoia H orxaqxorl ue Aocrr.rraer rIeJrH H/rH ueo6xoar.r-
MO CHr.r3HTb COAep)KaHHe pacrBopeHHoro B BOAe KHCJTOpOAa, TO
rlpuMeHrror Aera3aqr{rc. Sror cnoco6 uegopor.ofr.

I4e cyqecrByrorqnx MeroAoB Aerasarruu BoAbr uau6onee

ceof icre 6esua[OpHoro BoAOHOcHOTO ropH3oHTa, To npOHcXo'

* f lo ,nauHttu ,II. LI, TapaCona, BbIAeJIeHHe Bo3AyXa HarIHHaeTcfl npr{
aanyyue 6 u BoA. cr. (K sofipoqy q-r4ApaBrll l l(e cr.rQotton. * BoAocua6.
)r(eHrre r I  caHurapt{af l  TexHHra, 1962, N 2),
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peeK; Bo3Ayx RbIAe,T.t leTcf l  H3 BO-

/\br, crcl{aeMoft Tol-lI(oft IIJIell l(oii
I lo I iacaAI(e;  3Ta I IaCaAKa t IoA-

AeplKHBaerct l  pa360pHot l  pe[ Ier-
Koi i  6.  ! ,erasnpoBaHHafl  BoAa

nocTyi laeT B I- tLI)Kr i toto qacTb Aera3aTopa 7,  oTBoAHTcf l  I I  3aca-

cbIBaeTct{  t1eHrpo6e>KHbiM FIacocoM I ' I  3aTeM I Io Tpy6onpoBoAy

noAaerrcf l  B c l<Ba)KI, tHbI.  Bu4elneMble Bo3AyX vr i lap oTcacbi-

Barc rc f l  B  BepxHel i  L Iacr t I  Aera3aropa B H I (o  rpy6aM 9  nocry -

na tor  B  Bar (yyM-o" r leKrpoHacoc l0 ;  Aat lee  i lap  H Bo3Ayx yAa-

Jr f l ro rc f l  r io  rpy6e 1 l .
I - lpune4enHar{ cxeMa Mox(er HecI(oJIbl(o Bl lAoH3MeHtlrbcf l .

I - Ianpavrep, BMecro BaKyyM-eJIeKrpoHacoca MoryT 6l , t r l  no'

cTaBJIeHbI BoAocrpvi. ' tulte H'JIIJ IIapoCTpyli l-IbIe 3X{eKropbI; Bo'

o6qe orBoA BoAbI MoX(eT 6url BbIII9JIHeH AaN(e 6es Bblrue-
yKa3aHHbIX UeHTpo6eX(Hoto Hacoca 14 oX(eI{TopoB IIyTei\ '{ BbI'

ny.nu BoAbI lno4 ypoBel- Ib BoAotIp_I ' IeMHHKa),  HO c cosAaFlueM

ueo6xoLuMofi Bbicorbl Bal{yy},{a. tr4uercrcs H Apyge cxel{bl

Bai(yyx,IHoi-"I Aef a3auHi,I, HaIIpHMep c IIoAorpeBaI-IHeM BOAbI.
r{er.,,t BbIIIIe BaI(yyM H qel\{ BbIIIIC TCMNCPATYPA BOAbI IIP}I NJIC.

Hor{HoM ee creKaHLIu t ro ynoMflHyrol i  HacaAKe' TeM 6o.nnure

6y4er cHl4)Karbcf  coAepx(aHae Bo3 Lyxa (xucnopoAa B HeM H

A p y f r l x  f a 3 o B ) .^ " f lpH 
pact lerax Aera3aTopa rp ' I4HHMaIoT Tpe6yioqwi lcf l

pacxoA BoAbI Q", MaKcIlMaJIbHyIo KoHUeHrpaqI4Io yAaJlfleMoro

rasa B i4CXoAI Io t : t  B9AC)  (C"* -c  406aBJreFI I4eM I4HAeKca ra3a '

HanpuN/tep .u,;lq KHcJIopoAa Co*.o), KoHqeHTpaIII4Io lasa IIocJIe

Aera3aUHH Cn",*  TaKX(e C HHASI{COM la3a, A TaKX{e TeMnepa'

rypy.HcxoAH'of t  eoAH. Pac. leruaf l  BblXoAHaf KoHIIeHrpaql{ f l

.ur i  
'Ce61y 

v,B Aefa3aropa [p ' I {HgMaercf  c sar lacoM r la 10-

lSYo ; onruMaJIbI-iafl BeJII4qHHa tsbIXoAHofi KoHqeHrpaIIHI{ ra3a
(noe4yxa H cocTaBHbIX ero qacTelt) Aafl I4cKyccTBeHHoro Boc'

i ipll pae(rerax Aera3 aL\nn rpe6yercfi onpeAeiil irb i i .r-iot(&Ab
i lo ' t1epeqFroro ceqeul l f l  Aera3aropa F,r ,  pacxoA BI i lAeJIfeMo1'o
rasa Q.,  nnoqaAb noBepxHocrH I- laca,Ar<vr S,u et ' lcory 3arpy3KH

Aefa3aropa hH l I  T.  A. ;  KpONIe rOfO, nOA6'I4paIOr BaK)/yM-Hacoc
r{/ru a>KeKTop. Tarlie paCqeTbI MOiKHo [e.II&rb, f loJlb3yflcb pe-

KoMeHAaI IHf lMI {  B .  A .  I (nR. ixo  H 14 .3 .  Ane l lnH i - la  (Ouucrxa

npI4poAFIbIx BoA. M.,  Crpor?rsAar,  l97l) ,  A.  A.  Kacra"nlc i (o-
r o  H  A p .

C,rre4yer HMerb B Br4Iy,  q ' t 'o Aal I (e npu He3lIat l l r reJlbHoM
rioAorpeBe BoAbI,  HaIIpLIMep c B Zto 30"C, eto6bt cFIH3Hrb KoH-

r le i r rpar lHro pacrBopeFl l {ofo B BoAe KI{c, ' IOpOAa C 8-12 AO
0,05 Mf/I, IIJIoU{aAb IIOBepXLIocTH klacailKr yN,tellbll laeTcf l lpi{-
MepHo B 2 pa3a, a rpe6yeMblf i  Bal{yyl \4 HecKoJIbKO coKpai l laeT-
cf l .  f lo3ToMy Mox<er 6nrr l  ue, , ' recoo6pasuo I ICnorb3oBarb 6; t t ts-

Ko c6pacttnaeMylo LI3 CtIcTeMbI oXJIa)KAeHHfl  BoAy c I IOBbI-
rxe,Hr{ofi reMneparypofi Allf l  IIoAofpeBa BoAbI, IIoAaBaeN4ofi B

Acfa3arop. BoAa x, lo l l (er  r loAorpeBarbcf l  Ao reMfleparypbl
r , reMrroro p,brrrre rcMneparypbl  noA3eMIIbIX Bo/{ .  B reqeHHe roAa
rroBepxr iocTlrble BoAbI [o/ lofpeBalorct l  i lp l4 pa3HbIX pe]I(HMax.

5.  Pn CItr  ET FAC/t  OAa f iOrJI  OHdAIOI.{14X CKBAXI{ H

flpu pacqerax rlorJloilrarculux cKBax{'HH pa3Jlnq_alor ABa
IIpeAeJIbFIbIx pex{HMa I lX pa6orbl :  Qo:const LI  So-const

[ iAe Qo --  Ae6nr cI{Bax(HH H So -  roBbIIUeHHe ypoBHfl  (sa-

nopa) BoAbI B cKBaiKHIrax]  .
Ha rrpaKTI4Ke ueJlecoo6pasuee aI(ct t , lyart4poBar!  r torJIo-

uIarculr ie cr{Bax(LIHbI B pe)I{ iaNle Qo= const.  Pe>t<l t t r  Qo: const
Mo)Ker 6urr  O6ecueqes I{aI(  npH ceo6oAnof i  HH{l I lJ IbTpa[HH,
TAK H B Cryqae rIoAaqH BOAbr B Cr(Ba)IiLIHbI C IIOMOIIIbIO HaCOC-
rrbrx ycTaHoBoI( .

/J.ls HecoBepIIIeHHbIX norJloilrarourux cI(BalKHH, 4eircrnylo-
UII4X B PC}KI4ME QO:CONSt,  I IOBbIIUC}IHC HAIOPA B CKBA)KHHE
orpeAeJrf lercs no QopMyJIe

So :  Sn *  S. i  Sn:  #-  ^ '  Sc :  #t r ,

t , , ,

---)e

7 f
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f ae  S , ,  -  nogbru leHr ie ypoBHrr Bol lb l  l - ]  c l (Ba )1, : l { l ie ,  o0ycaoB.I IeI I I Ioe conpo'
a  t t ^ - r r r r r 6 r r r r ^  r r { n n r \ 4  D r - r c D q , r r r t n o  n n n n n u T r r a n r
\ j C  -  i i v i j j f i i . j - i U i i t i U  l i r i i i W i j c i ' ' l j i f i J D o i . i l i l u s , / ( v i i i J J i - i i i L t l D -

D ,' I  t l l J , j l u t t n g . . l v l  . l l J r d L r  d  r \ .

tlbLi\,T conp,orH,BJIe,H I.leM
.u,H,MOCTb nJIaCTa.

Ha rrec0Be'pll leilc'fBo ci(Ba]KI.tIlbI; / - BoAonpoBo"

EeepasnrepHoe conporl{BJieHne cKBa}KHHbI 6c
H3 paBeHCTBa

' r  _ _ _ 7  |  7 ,
sc -  50 -T:  bpr

onpeAeJrfleTcff

(68)
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BCKpbITHTT BOIOHO,OHOTO ropU3OHTa LI 3aBHCHUiee JIHllIb OT COOTIIOUIeHHtI
na,pa,Mer,pos lolm ,rr mfr6 (rne lo - AJrr.rHa H fo * pa'AHyc Qru.nurpa cKBa-
xuHur); ((lr -- Aofiorrrrr{TeJrb,rloe ,coirripoTHrBJle[il.le Ha rrecoBeplxeilcT]B,o crKBs-
xi lrHbt no xapaKTepy BcKpblTrrf l  BoAoHocHoro fopHSollTa.

ConpornBJreHue (o o6rtquo paccrlurblBalor tro Sopnry,ratt,
BbrreKarou{HM Hs pe[IeHl{fl rHApoA}IHaMLIqeCKOfi sAAAqV O
npHToKe BoAbI  K CKBa)KVHaM, He nOJIHOCTbIO BCKpbIBaIOUI I4M

rIJIacT. Perueune arofi saAaqH 6rt.ryo [oryrreHo M. MacNerou,
A. A. XefiHona , 14. A. r{apnuu, B. H. HuNolrcKLIM, H. H. Be-
pHfHHbrM u AP. onpe4e/reHHe (s ilpfleo Aurcn raKlKe B pa6orax

[ ,  32] u /{p
3na.rureJlbHo cJrolKHee AeJro o6crour c olpeAeJIeHHeM 60.

Aono,ryuHTeJrbHoe colrpornBJIeHHe'Ha HecoBepIIreHcrBo cKBa'
x(l lH no Xapal(repy BcI(pbITHfl BoAoI{OcIIOfo IIJIacra 6O 3aBI'l '
cHr or MHoTHX Sarropoe, Koropble 3aqacrylo He noAAalorcf f
reoperurrecKoMy aHailHsy. f loeroMy HaH6oJIee [paBHJIbHbIM B

Hacrof lu lee BpeMfl  cqHTaercf  onpeAeJIeHHe 6o no AaHHbIM
orrbrrHbrx orKaqeK H3 CKBa)K'HH rIO QOpMyfle

6. nporHo3 PEXLMA pAEOTbl nOTJIOilIATOUHX CKBAXHH

OcsonnaR oco6eHlro,crb pacqera pacxoAa norJroillapur4x
cKBaxHH 3aKrroqaercf l  B Heo6xoAHMocrH yquTbrBarb npoqec-
cbr Ko/rbMaTa>Ka rrpr4cKBa)KHHHbrx 3oH rrJlacTa, KoTopbre yBe-
iluuvrBaror AorroJrHr{TeJrbHoe'co[pornBJreHl{e E+. !.ns [orJroula-
IouIHx ,cK'Bax(lIH, geficrnyrcqux B pex<r.rMe Qo:coflst, KoJrb-
Mara)K pe3Ko yBeflHrruBaer rrorpe6Hbrrt Hanop H 'coorBercT-
BeHHo coKpail IaeT rrepnoA pa6oru B pex(HMe cBo6oA'Horo
HATIVBA.

B saeucuMocru 'or KaqecrBa BoAbr, HcnoJrbsyeMofi AJrfl Boc-
noJIHeHHR 3a[aCOB ITOA3eMHbIX BOA, H OT CTerreHH ee OqHCTKH
rrepeA rroAaqefi Ha BaKpbrrbre uurpHntrpaqrroHHbre coopyx(eHufl
pa3Jlr.rrratoT'cJrcAyrourrc BrrAbr t(oJrbMa'rax(a:

MexaHHqecnufi KoJIbMaTalK, flBJlflroilIwft,cn,cJIeAcrBHeM Ha-
I IHLIHf l  B BOAE BSBCIUEHHbIX TIACTHII  OPIAHI{qCCKO|O H MHHE.

p aJrbHoro npor4cxo)KAeHHfl ;
xl4Mlrqecruli xonbMaralK, cBf3aHurrfi c HapyueHr{eM xHMH-

qecKoro paBHoBecvfl, H, KaK cJreAcTBHe, c BbriIaAeHr{eM u3 Bo-
,4br rpyAHop acrBopHMbrx coeAHHe nui,t;

6uo.nornqecxufi KoJrbMaralx, Bo3HHKaroIrIHfi B pesyJrbrare
pa3Br.rrufl xenego6arrepufi, cy,rrQarpeAyrlupyrorrlux 6axre-
pvtfrt u Apylux Br{AoB 6rzonoruqecNofi AerreJrbHocrr{;

nosAyuHHfr KoJrbMaralK, o6yc;ron.nesuufi HaKorrJreHHeM
Bo3Ayxa B nopax ropoA npIzcKBalKHHHofi souH.

Hau6o.nee LIHTeHcHBHo rrpu gKcrrJryaralrufi rrorJroillarculux
cKBa)r(HH rrpoTer(aroT Ilpoqeccbr MexaHHqecKoro KoJrbMaTa>Ka.
OAuaxo B 3aBHcHMocrH or KoHcrpyKTI{B;Hbrx oco6eugo'creft
BoAorrpueusofi qacru cKBa>KvH H JlnToJrorfiqecKoro crpoeHllfl
nopoA. BoAoHocHofo rIJracTa r(oJlbMaTax( [poTeKaeT rro pa3-
HOMy.

B BoAoHo'cHbrx rrJlacrax, npeAcraBJleHnbrx MeJrKo- H cpeA-
He3epHHcrbrMH rrecKaMu rrpl4 ycrpolicrne cKBaxHH, o6opyAo-
BaHHbrx Jrr.urrb QunlrpoBbrMu KapKacaMH, Ha6JrloAaercff ocHoB-
noe o6paaoBaHue cJrofl  HB B3BeIrreHHbrx r{acruu'Ha BHyrpeuneft
noBepxHocrr.r Su.rrrrpa. IIpn aoopylKeHnn B raKux ycJroBr.rsx
cKBa)KHH c rpaBnfiuuvrn vtnn 6noqnbrMl{ QnnlrpaMn B3BeIrreH-
HbIC I{ACTHIIUT MO|YT TIPOHHKATb Y)KE B IIOPbI TPYHTA II 3AACP-

>KnBarbcf  raM,  KoJ lbMarHpyf l  r IpHcKBa)KHHHyIo soHy.  Aua"uo-

craBJreHHblx KpyrrHo3epHucrblMH necKaMH H rpaeaf iHbIMH
oTJrolKeHr4fl,Mr4, a TaK)Ke 'B TpeuIHHOBarbIX nOpOAaX.

Ans pa3pa6orxn MeToAHKH rrporHo3a pocra AorroJrHureJrb-
HOrO COIIpOTHBJreHlrrr Eo HH)Ke npHBOAflTCfl perIIeHHfl pfrAa
gaAaq Qn,unrp a r\HLr 14 uac'coo6 lv{eH a.

L s : # - ( o , b R t c o ) . (6e)

IIpH pacqere IroBbIueHI{ff ypoBufl BoAbI B fiorloularcuux
cKBa)KHHax ueo6xoAuMo yrIHTbIBarb IIorepI{ Hanopa ilpH ABII'
xeHrru BoAbr r{epe3 Qnnmp cKBa)KHHtt. Anq cKBa>KI'IH, o6opy-
AoBaHHbrx $unlrpoBblM KapKacoM, Mo)KHo IIp?IHflTb, qro

HMeror Mecro ABe o6nacrn: nepBafl o6nacrl pa3MepoM
fo-f c H Bropafl  pa3Mepou Rn-rc (rae f c - paAHyc 6ypeHun
cxeaxuurt). B npererlax nepnofi o6nacru roeS$uufleHr

Su"rrrrpaqnu k6 (rae ka' xoe$Quul{eHr Qnnrrpaunu KaP-
Kaca Qu.trrrpa c yqeroM HaJIo)KeHHfl Ha Hero [opoA, nnacra),
n n  n m n n n f ?  b  

' T n - r r a  
r r r r d  ' . r r p  q ' ! r a r r r J . n  r r a r r I T J L I l \ l r  E t , n r { n T - r ' l T , r p M  R n -

- D \ J  . E )  r  V y W I l / r V I T .  L  \ ) L  l + U  A t L t L  V l \ u q i r r r ^ r r  v  r r v v r ^ ^ v  r r r  v v r L

AOHOCHOI*O fOpH3OHTa MOIKHO SaiII4CaTb

Aua.nornrrHblM o6pasovr MolI{HorIOTYI{HTb BbIPA)KCHHC AJIff
cKBa)KHHaM c rpanHf iubIMHorrpeAeJleHHfl (6 npuvteHHTeJIbHO K

SuntrpOBOrO KapKaCa 3AeCb TaKlKe MON(Ho CTIHTaTb' tITo

HMeroT MecTo Aee o6rl acTH: i lepBafl-o6.nacrl Sn.nlrpa H BTo'
pan-o6/tacrb IIJIacra. KooSSHUHeHT $lr.rrlrp at\Hr4 B npeAeJIaX-nepeofi 

o6nacru cJleAyer IIpHHI{Marb paBHbIM ero cpeAHeMy

3HAqCHHIO.
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Kt-rnuntara)I( cI(BalI i I4H, o6yc.uonneunrtfr odpasonaHHeM cnotl
B3ueruetl lblx r{acrtrq rra Bl)rrpc}uter: i  troBepxl{oc'rI I  ( tu,ut ' t 'pa,
6am HccrreAoBaH B pa6orax VI. A. AnenrunHa vr H. H. Bepra-
rHHa u Ap.  C,r re lys pa6ore H.  H.  BepuruHa [1979 r . ]  Bbrpa-
3HM AHHa[4Hr{y pocra cJrofl  oicaAKa Ha BHyrpeuHeir noBepxHo-
c.rn cpunbrpa cae4yrorqraM ypaBFrenpreM

clrldt =: -- Q,,Cr,12nl,,r, ( 7  t )
rAe co - I(OIlUellTpart i l f l  B3rBeueil trbrx rra'cTrrr( B Bo;Ae, trocryf iarouler:r B
ci(Ba)KH,tIy (Co: Mly, M - Myrt locrb BoAbt v \  -  o6r,e'uuas Ma,cca B3Be-
ulerrlrbrx uacrr.rq) i Io - A,rrr{rra tb,u,rrtrpa; r -- paccToflHt}ie oT rlerrTpa cr('Ba-
) t iHnbt  Ao noBepxuocrr . r  o6pasoeanuerocr{  c" ' io f l  r j  uoMeHT BpeMeHH l . ;
(ro-r) ToJIIuJ.r,rta cr'I,ofl ocaAI(a Ita n,rryrperruefi fi,o:B0pXnocr;H cpu,rrlr,pa.

I4urerpnpyn ypaBHeHrae (71)  oT'16 (0)  Ao r ( t ) ,  ro .uyr1s14

r - - r  1 /  t
t  - -  t 0  r  t -  doct  ,

B rolvf c..r- iyr i&€, ee.[f i  B HaqaJrbrrbri i  MoMeHT BpeMer{H Ao-I IoJI I I I I I 'eJIb l loe cot Ipot ' I IBJIenrre ( (bta0 ( r .  e .  n6nrreg cr{Bai r i r rHbr
yll(e u^{eercfl soHa c Ko/rbr{eBor? HeoAHopoAHOCTbrO), TO BHa-qa.,Te KoJrbr\,raralK 6yler. nporer(arb B npeAeJlax erofi soHbr, a
3areM y)r(e pacfipocrpaHr.r, t .crr rr u trJracl" l lplr t :0 trotsbrrrre-
H}TC YPOBHfl BOAbI B CKBAX{HHC OTIPCACJIHTCL B COOTBCTCTBI'IH C
rpopivry"rrorl l lo), f4.e (,p - AOroJrHHre,'rbHoe conporr.rBJreHr.re B
M 0 M c n r  / : 0 - [ q ,  ( 0 ) .

l lpr,r l>0 HatrHr{aeTcfl  BbrrraAer{He H3 BoAbr B3BerueHHbrx
qacrHrr r.r B rlpeAeJrax o6,rlacru lro-r"l o6paeyercf 3oFra Ko,rrb-
Marax(a.  Ao rex r t -op,  ror(a R( l )  ( rc ,  noeotueHue ypoBHf l  Bo-
Abr B cKBalKHHe 6yler olpeAe/rf lrbcf l  raK)Ke n6-qlopMyJre
(70) ,  HO EO OCTAHCTCf l  AOTIOJIHHTCJIbHbIM COIIPOTHBJICHACM C
yqeroM yx(e KoJrbMararrHH B cpr.r"rrr,rpoeofi soHe - (o (/) , r. e.

e ' '\ / k" ' r) In'a"- -,- e" - -&-\ 1n 3'-@ ,! r i ' ( t ) : \ f t *  -  
/  r o  \ A d . , .  R b /  r o

(72)

o6paso-
Hariopa

rAe croc : QoCrlntrrf,.

Aalee npI4MeM, qro roeQQuuueHr Qra,rrtrp ar\HH
BaBrxerocfl cJrofl ocaAKa paBeH ko". TorAa Irorepfl
rrpu ABrzlKeHHr4 BoAbr rrepe3 aror c.uofi cocraBnT

rae ^/e.qn 
-^xoe$'rpl iqueHT Su"rrr,rpat(ulr rJrra,rnrpa B 3oHe rio.rrbMara)r(a

ro-t(t  ( l) ;  r(r(f)  -  rp?3M€rpbr B,orrbr r(oJrbrvrara)r{a.

( 7 7 \

(7s)

(80)

Q o  - h ' n' ' \Joc - 
,"hlh. r # l n ( l - a o c f ) .  

( i 3 ) Rt  ( l )  :  r o

rAe R2 (t) :  v"

A /
t v  r

v/;

(78)

o6,rar:rt.tflocronrxy KoHqeHrpar\Hn BsBerrreH'Hbrx qacrr.rq B BoAe
oqeHb MaJIa, To, ct lprraf l ,  rrro cl,or/q1, BMecro (73) MoN(Ho
3aflHcarb npH6"nuxeHHo cJreAy]ouee Bbrpax(eHue

ASoc = Qoao"t I  4.nko"lo. (74)

l lpu gToM AonoiTHHTeJrbHoe conporHBJreHHe Ha HecoBep-
ilIeHCTBO CKBa)Kr.[rbI nO Xapar{Tepy BcKpbrTr.rf l BoAorrocrrofo nJra-
CTA COCTABHT

IlA€ ct,q,: tfo-F (n+-i/o) CtllCo; trut rT,opr{crocrb n,o,p,o,A B
\ro-rc) i  f l ,n - lpt l3ee,M,Ko'crb 3orrr)r.

Bpeua, B TeqeHlre KoToporo r(oJrbMaralK 6yler nporel{arb
B o1nacru  ( ro - r " ) ,  o rpeAenHrcn r43  cpopnay.n i r  (78)  

^

tr : nmd,+ U? - ,20) lQo.

c ' , :  (+- t )  s :s-+0,s f f t . (75)

poA rrpucKBalKanrror? soHbr rrJlacra, onpeAeJlflercfl rto QopMyre

-  (  / r r r  . \ ,  R ( l )  ^ - i l i , ,  . \ ,  l .  Q n t  \
e o - t  - f - - _ t l t n  - - - - i - - - i - . - . 0 , 5 ( ; - _ -  l ) l r t I l  - l -  - : : i - | r ,  ( 7 6 )

\ rcsx ) ro \ kn* / \ Mnr'oa'n I

r4e /e., , ,  -  r<oocpcpr. i l i r ieHT rpr,rrurpauHl.r nopoA R 3oIre KoJIbMaraIrH14.

t24

f lpra t l t t  o6,nacrt (ro-r") noJrHocrbio 3aKorrrbMartrpyercff
ki  ni)oqecc pacrpocrpaHurcfl  B rrJra.cr. i ipu R ( i  )  )r" nonri-
,ureHHe ypoBtrf BoAbr B cKBa>KtrHe 6yler rar(x(e onpeAeJrflTbcff
us Qopir,ry.nu (70) ,  a Berrurqnua (,p (/) cocraBr4r:

eo (r )  :  (# ' )  6-k- l_( ,* - ' )  nf f  ,Konlnara)K cKBa)KuH, o6yc,rroe,neusuft ilpoHr4KHoBeHr4eM r4
OTJIo>r{eHr.reM B38ettleHI-Ibrx r{acrurI B npHcKEax<annoilt 3oFJe
il ,rracra, 6lr.u ucc"rre4cieaH B pa6orax H. I{.  Bepuruna, IO. M.
l l lexrnaana,  B.  C.  AneNceeBa,  f .  M.  Kovrnrynapa H Ap.

f loenueHae ypoBHff B cKBalKnHe B yKa3ai{Hbrx yc/roBuflx
npr4 t>0 orpeAerrflercs no cpopMy,'re (70) , ry{e EO - AouoJI-

-l- ( n- .- A.I*) a,
r  \ ' - r r  - .  t I )  v L

r,[c r?u . n,o'ptrcr,orcrb nopoA BO4roll,sgrtoan rrJracra i N,, ptx fpfl3eerM_
l(c)c ' lL;  fu, , . t ,  -  t<oe( l )4) I r l rHet t r  ( tuntr '1 lar1ulr  nopoA B 3olre I ioJrbMara)r i :1.

.  KoeQ$nquenr Qunlr faquu ropoA B 3oHe r(oJrbMaraxa
ftt.,, 3aBHcHT or Maccbl ocaAKa, orJIox{HBIIIefocff B nopax
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^  l \ -  - 2  - - , ,
r-pyH'r'4. J'|a satsr{crrMOcTb oobrrrHo ilpHHr.rMaeTcfl B BHAe

T )  ^ ^ e ^ ^ ^ - .  T r - \  l , f  f f T ^ - - - -  T T  l l l  l , ( - - - - , - -  Y T  Y l  Y ' t - - - -
.D  Pauurax  rL , , .  l v l .  r r rex ' l 'MaHa,  A .  l v l .  IV IHHI {4 ,  I . 1 .  I -1 .  DePI , I -

rHHa, f. M. Korvrrurynapa H Apyrnx 6ttn HccJreAoBaH KoJrbMa-
TalK cKBax(HH .4/rf l  HeKoropbrx cf lyqaeB HepaBHoMepHoro Mac-
coo6MeHa, KorAa y+ @ H HaKon;reHr.re ocaAKoB B rrpl4cKBa-
>I(HHHbrX 3OHaX nJraCTa [pOTeKaeT BO BpeMeHr{. TaXas SaAaqa
HMeer cJrox(Hoe perueHHe, Ho Mox{Ho, cJreAyrr pa6ore B. C.
Anexceeea lr f .  M. KovrnryH apa, npnHflTb, qro KoJrbMarax(
npoTeKaeT JIHIIIb g1nwTw CKBa)KHHbI, r4 3aIrHCaTb

b (t) : l /o (1 - e-L'\t) ,

r4e Acy - o6o6ureHsnii 6espaauepunri napaMerp.

f loAcraHoBKa 3aB?rcr.rMocrefi (82) H (81) a Qopvry.ny (70)
npH kfi:kq(t) Aaer crreAyrouee Bbrpax{eHne AJrff SynruuH
€o ( l )

rle b - yAeJlbHuri o6reu orJro>I(gH,r.r'fi, ir.rgiMenfftoug.rficg ts flpo{ecce Ko'Jrb-
MaTaxa or 0 Io ffo; //o --- npeAeJlbrlas eMKocTb II:olJI'ouI€H,Hf 'no,poA
No( tlo tI tlo - tHaqaJrbHafl nro,p}lcrr,ocTr, ttorpoAi kr, -- il&{t8Jlb'tlroe 3HaqeHIIe
xoesrrpuqueura rl-r,lrnbrpaqHtr l,otp,oAi m - no,Ka3areJrb crelrreHr.r, ,ilprrIIH,Maro-

ultttt 'sHaqeH'ue m:2,8 cofJracH,o MoAeJr'r.r lpynTa, rl,peAfl,oxeHfitori cnuxre-
rpoM, H m:3 no Koserr:f l .

Ha puc. 28 rrpuBeAeHbr r.paSr{K'H r.r3MeHeHr.rfl k"*lkn or
b lno,  nocrpoeHHble no Qopviy"r re (8 la)  r rpH m:2,8 Lrm:3,  14
AaHHbre, [oryqeHHbre B pe3yJrbTaTe o6pa6orrn orrbrToB no
KoJrbMar a\r4w f pynroB. Kar Br{AHo, Qopvryna (81a) BnoJrHe
yAoBJIeTBOpHreJrbHO OIrHCbrBaeT pe3yJrbrarbr orrbrToB IIpaKTHqe-
cKH Bo BceM Auana3oHe Lr3MeHeH'lIfl BeilHrIHHbr blno.

fIpH blno40,4 Qopvryna (Bl a) Mox(er 6urn npr.rBeAeHa K
s u A y  ( p u c . 2 9 )

k r . x :

hn.x:u, '( '-+)^,

o"(t-r+)

( 8 l a )

(8r6)

(8 ls )

(82)

- t ]  h  r s ,  ( 8 3 a )

I lpra paBHoBecHoM uaccoo6MeHe Bef iHrrr4Ha b MrHoBeHHo
AOCTITTaeT rCBOefO npeAeJrb',Horo 3HaqeHllf l N0 14, cJIeAoBaTeJIb-
Ho, roeQQuqneHr Qu,urrpaquu nopoA B 3oHe KoJrbMaraxa
COCTABHT

(836)

nnn orleHKH napaMerpoB KoJrbMaraN(a f i  nporHosa po-
cra Ao'noJrHureJrbHoro conporuBJleHufl 6o (l) Bo BpeMeHrr iue-

o6xoAururo Becru KoHrpoJIb Ba pa6orol? fiorJlontarctrlnx cKBa-
)KHH. B roM cJlyqae, ecJILI KoJlbMarax( cKBaIKHH o6yc.non.ueu
o6paeoeaur{eM cJrofl  ,ocaAKa :H? nHyrpeHHeft noBepxHo,crr{
QHnurpa, To 6o (/) yBerr4rlHBaercf l  npo,ropquoHaJrbHo Bpe-
Merrn. A.ns rporuo3a pocra - BeJrHqHHbr 6o ( i  )  sec6xoAanro
o[peAeJrHTb KoM[JreKcuuft [apaMerp k,,uo"lkoc. OH Moxer
6urn ycraHoBJreu, ecJllt H3BecrHbr ABa 3HarreHrzfi EGttr) trJtfl
BpeMeHH tt,z, BKJIIoqafi  t :0. Ha puc. 29 IIpHBeAeH rpaQur
[pHHrlHrrHaJIbHofi cBfl,sLr Eq-'t. Vro"n HaKJIoHa Ha eroM rpa-
Qnxe paBeH knaosfkss, a orpe3oK Ha ocH (O onpeAeJif ieT
Eo(0) .  3uas snaqeHun eo(0)  I4  rapaMerpa k ' .ao" lkoc,  i lo  Sop-
MyJre (75) paccqurbrBaercfi Ao[oJrHHreJIbHoe conpoTnBJrer{He
eo (/) .  Ecnu 6o (/) yBerILIquBaercf l  Bo BpeMeHH ro norapuSrr,rn-
qecKoMv -?aMHV= To nDoHcxoAHT I(oJrbMaTalK nt)Hc.KnaxHguoft- - - - - - - - J  - - - - - - - J '  -  

f  
- - I -

soHbr npH paBHoBecHbrx ycJroBllrrx MaccoooMeHa. iJ sToM cJry-
qae pacrlerbl npoBoAflrcr I Io Sopmy"rre (76) r ipu (o(0) :0, a
rIpH 6o (0) ;a0 i lo Qopnry.rravr (77) kr (80). HaNoueq, ecrl l{
€o (/) HMeer Bo BpeMeHr{ or(cnoHeuqua.nrHnfi  pocr, To pacrier
BeAercff no QopnryrlaM (83a) Ltrrkr (836) .

eo (i) :(+ ,mLcvt-t) , 'Js-

kn.r,:u,(t - 
+)' 't- ' = u" (t - r+)

R l nu l ' 1 0 t, 0

l r r r ^  tR

OrnbrpaqHH

0,6 0,8 /

SasucH$rocrb  Kog(b$HqHeHra
trnx/trn oT Hacbtlr{eHHocTH nop

ocaAKoM bln"

. l  -  no  AaHHbtM A.  M.  Musqa t I
B .  3 .  Me l tqepa;  2  -  to  LaHHbrM
l. M. KorrrMyHapa; I ,  I I  -  reopeTl ' lqecKlre
KpHBbre  f lpH m,  paBHoM 3 u  2 ,8 - ; . I I I  -  reo '

pernqecKaff npffMaa nPH blno<O,+
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Pnc. 29. MeroAuKa oqeHKI{ napaMerpon
KoJrbMarar(a npn o6paaoraHuu nJreHKH Ha

nHyrpenHeft noBepxHocrn Qr.ntrpa
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7.  BOCCTAHOBJIEHUE PACXOAA CKBA)I ( I4H

Lair<e B cJryclSg rrqarenruorl i loAroroBKn BoAbI, noAaBae-
lrofi B cr{Ba}KHHy, KaK npaBI4Jro, trpoucxoAHT I(oJIbMar arrr4n
Qn"utrpoe H npaQi.t ,nnrpoBblx 3oH, rrTo BacraBJlf ler I IpoBoALITb
pereHepar{r4ro HarHerareJlbHbIX (nor,rroqaioqux) cHcreM. Oc-
HOBHbTMT{ t rpHqplHaN4H KOJIbMaTAI \L4V r IpH i lOAaqe B CKBa)KHHbI

oqr . ru{e l r r ibrx  BoA f lBJI f lTOTCf l  I IpOHl IKaHLIe BO3LyXa qepe3

HeIJTOTHOCTH B COeAI.IHeHHflX BOAOTIOAaIOUIHX Tpyo H BbIAeJIe-

HHe ero B f lopax eoAoHocHof i  [opoAbl ,  orJ lox<eHne B npu3a-

6of iuort  3oHe rr4ApooKIIcJIoB x{eJle3a, o6pasyrcunxcf l  r IpH Kop-
po3HH BoAoBoAoB H sorxoc6opHbIX el txoctel i ,  a raK)Ke 6uono-
rHqe'cKrre o6pacraHHfl .  Kpoue roro,  npH troAarle B cKBa]I(HI{bt
rreoquuleHHbrx BoA cyuecrBeHl- Io t4HTeHcHQIaqHpyercf l  MexaFII{-
. lecKlrfi, xriuH.lecxuir kr 6uo.norlrqecr<afi KoJIbMaralK I4 AJIfl pe-
reFrepauHH ueo6xo4r,rMbr xovr6nuupoBaHHble HHTeHct4BHbIe Bo3-

Aer?crelrrr  i ra cpuntrp u npH$H"rrr 'TpoBble 3ot lb l  cKBal l ( l4 l - l .
Cnoco6 BoccraHoBJrer-rHf l  pacxoAa [rarHerareJIbHbIX vrJtr l

r rof . r roruarourux cKBalKI4H nm6upaercf l  B BaBHcHMocrH or xa-
par(Tepa H OCHOBI-tbIX npttqHH I{OJIbMaTaI lHI, I ,  C yqeTOM.OcO6eH-
rrocrel l  KoHcrpyKUHH cKBalKut- Ibt  14 ee BoAo' [pueuuola qacr l . I .

f lpu Bo3AyIrIHoM KoJIbMaralKe Su,rrsrpa Lr nopucroft cpe4e
B npr,r f in"nlrpoeol i  3oHe npH BbITIoJIHeIIHH ocHoBHoro rpe6o-
BaHHfl  L[r f l  o6ecne. leHuf l  rept i IeTI, I3aULIH cauof i  cKBa]KI4HbI 14

Cr{cTeMbr rtOAar]'H B Hee BOAbI nOJIOX{Ure.unHttfi eSQexr AaeT
B ai(yy M tr p oB a HHe cTBoJr a cKB alKHHbr lT JI14 LI MnyJIbCHO -H M n JI O3I{-

oHHaf l  o6p46orr<a, a raK>Ke pf lA MeToAoB, H3JIoX(eHHbIX BbIIr Ie.

I4Ntn,rosuouuuft  e$$eNr ocHoBaH Ha co3AaHHI' I  BHyrpH Su.ul '
Tpa 3Harrzre/ IbHoro i lepenaAa LaBlreHf i f l .  3a cqer QopntupoBa'
Hlrs o6.i lacTH c IIoIIHII(eHHbIM AaBJIeHUeM oTHocaTeflbHo rl4Apo-

l D  f  A  - ^ " ^ ^ ^ -  r '  - ^  \  J \ A - r t ^ - o '
e  La !n  qee KUI  u  AabJLefLyLf l  f  l - ) .  \ J .  fa r rEnuuEI '  rL  A l r .  |  .  . l . v I l  n (JD\ - .u -

HOe co3.AaHI, Ie BaI(y i /Ma (noHuxeHHoro 4an.neHzn) B Qunlrpe
o6ecne. l r4Baer HHTeHcHsHLt i i  cpbtB r tysblpbKoB Bo3Ayxa c

rBepAbrx rracrr{rreK [opucror? cpe4rt  H yAaJIerIHe ero ] I3 cKBa-

Nlrur, l .  Xapar(TepHaff  oco6eHuocrb 14MttJIosI{oHI- Ioro BoBAeI?cr-

Bt4fr 3aK,'Itoqacrct{ eil{e II B ToM, tITo B natta.l ltt l tft MoMel{T

Bpex4el t l i ,  cooTBercre)r loulHr l  MaKcHMaJrbHoMy neperraAV AaB-

"rbHriq' ! i  Qu,llrpaIIHoHFIoNly fpaAHeHry, Su,nlrpaquonultf i r0'

r  TOK BOAbI 'H BO3AyXa Ha[paBJIeH BHyTpb CTBOJIa CKBaX(HHbI.

rTsr n6r-r r 6nrrrr.r  dlra.nr-. ' rnoR v.r noLI3a6ofi  Hol 'r  .3oHL'I cl(BaN(l i t l
! L l L  V V V L l v v  r  r r r ^  \ + / r r u r u

x('HH SAr,ABJu4BaH?reM B repMerHSHpoBaHHyrO CKBaIKHHy X{I{AKO-
crr{ rroA AaBJTeHHeM nn6o irpHMeHeHHeM nocbrJrbHofo rpy3a.
flonropuoe H MHoroKparnoe ocyuecrBJregr{e HwfiJrosr4r B
cKBaN(HHaX AOCTH| aeTCf rrpHMeHeHHeM crreqHa,IIbHbrx ycr-
poficrn, onycKaeMbrx B ,cr{BaxnHy Ha Kapora}KHoM Ka6efie
H,rrrr, 'HacocHo-KoMrIpeccopHbrx rpy6ax.

fIpT xHMHrrecKoM tr 6uonoruqecKoM KoJrbMaralKe Qn.rrrrpon .
kr npu@u"rlbrpoBbrx 3oFr rHApooKu'cJraMH >KeJre3a HaprAy c
rrMrryJrb'cHbrMH MeroAaMH (napnnorr,r TAn, sJreKrporHApoyAa-
poM rtJrhr [HeBMoBspbrBoM) rvroryr 6urr' peKoMeHAoBaHbr pea-
reHrHbre o6pa6orKH 14 xou6aHnpoBaHHoe eosAer?crBne (connre-
crHafl  peareHrtar, Lr r{MnyJrbcHan o6pa6orra) [ l ]  u Ap.

B KaqecrBe uau6o"nee eQ$errnBHoro peareHra B oroM
cflyqae Mox(qg peKoMeHAoBarb coJrflHyro KHcJroTy KoHueHTpa-
quefi 20-25010. flpouecc pacrBopeHnfl raApooxurcJroB x{eJrega
HgTeHcuQ'uqupyercn rrpn ;HBrpeBe KucJrorbr Ao 50-60"C. 3a-
M;eHHTb COJrflHyrO KHCJTOTy MO)KHO rrOpOrrIKOO6pa3HbrMlr pea-
reHraMn-nefirpalusaropaMH: 6ucy"rrr$aroM Harpr.rr (NaHSOa)
KOHrIeHTpaUuefi pacrBopa 5-70lo r4J|H'cynlboaunuoeofi  Kr{cJro-,
rofi (NHzSO3H) Ko'Hqenrparluefi 7-100[. Cnegyer, oAHaKo,
HMerb B BHAy, rrro ee pacrBopfror[afi cnoco6socrb xreJre3H-
crbrx coeAHHeHHft e l0 pas r{HX{e, qeM y conqHofi KucJrorbr.

flpn orHocnTeJrbHo AJrHreJrbHoM Mex{peMoHTHoM nepr{oAe
Ha6flIoAaercrr AerHAparar\Hn r,HApooKHcJroB x(eJle3a, g cBsgH c
qeM pe3Ko 'yxyArxaercfl r{x pacrBopuMocrb B peareHrax-neft-
rpannsaropax. B erux ycJroBuflx BecbMa eSSerrHBHo npuMe-
Hf l rb 'noporxKoo6pasHnrf i  Ar l rHoHHr 'Harpr . r f i  (NarSeOr) ,  onrn-
MaJrbrJbre lr.apaMerpbr Hc[oJrb3oBaHHfl Koroporo - KoHrIeHTpa-
rl'Hfl 6-870, pH cpeAbr 6-8, reMrreparypa He Bbrrue l8bc.
!,uruouur HarpHfl He npoflBJrrer KoppoAupyrourero 4eficrnnn
HA MCTA.JIJII,IqCE,T{HC KOHE.TNVKTHRIInTE A,NEMEHTT-T N'rrRRlr{'TT{ N6-.

pa6orxy *.--'&;;;;;ffif;;i;;;il;;;;;; ";;a;;i";

ceoftcrsoM floJrz$oc$aroB fiBJrrercfl Hx cnoco6nocrb cra6nnu-
3HpOBarb 'BOAHbre pacrBopbr Aax{e ilpu cyqecrBeHHo 6onturnx
3HaqeHzflx pH B cpaBHeHHr4 c nefirpaJrbHbtMn.

6orxe cKBax{HH noApo6Ho orrucaHa B pn,qe peKoMeH l,aunfi  H
pyKoBoAcrB H, B r lacrHocrn, B pa6orax, orMer{eH'Hblx paHee.
flpn 'HaJlHrrHH sarpy6Hbrx cKBalKr4H MolKHo rroAaBarb peareuT
B err4 cKBaxHHbr, yranfr,fl. [poAyKTbr peaKrrHH H3 gKcnJryara-
qHoHuoir cKBaxnHbr orKaqxofi .

M eTOAO M Li Mnfi 03 i.i H I4C li.O JIb3yIOTCfl I( a nCyJIbI' n p eACT a BJI fl IOIIlte

co6ort ToJrcrocreHHbre rIHJrHHApHqecKHe cocyAbl, I{axoAfull lecf

rroA Bar(yyMoM. CocyArr pa3pyualorcf l  
.  

r IpI4 _orpeAeJIeHHoM
rra/{pocrarurtecl(oM AaBreHHI4 I{a 3a4anHoi l  rny6uue. BosN,Iox'

r{o Lr i lpHHyAHreJIbHOe pa3pyuleHHe cocyAoB' HaxoAfulHxcf

noA Bar(yyMOM, HeIIOcpeAcTBeHHo B Su"l l rpOeOfi  qaCTH cKBa'
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I, ' lHrencuQuraquto npoqecca pacTBopeHHg KoJIbMarl{pyrc-
rrIHX orJro)KeHl{fi fi yAaJIeHI,Ie 'ux I'I3 [puQI{JIbrpoBoIl sollbl
MoX{Ho o6ecneqHrl coqeranueM HMIIyJIbcHoFo H peareHTuoro
Bo3leficrBtfl. BoeMoxHo [peABapl{Te.rbHoe paspyl[euue KoJIb-
MaTaHTa HMTIyJIbcHbIMII MeT'oAaMH c fiocJleAylou1efi peareHr-
Hofi o6pa6omofi H oAHoBpeMeHHofi IaMnyJlbc'Ho-pearenrnoft
o6pa6orKoIl .

B nepBoM cflyqae B cKBall(fiHe Mo)KHo BspbIBaTb TopneAy
r4s AeroHgpyloqero IxHypa (TAIII) , o6pa6arblBarb €e, npn-
MeHflfl sAeKrpOrI{ApOyAap, IIpoH3BoAI4Tb IIHeBMOB3pbIB I',lJIH

HMrrJro3ulo. rlp" 83pbIBe TAilI p_ Sz.nlrpe cKBa)KHHbI co3Aa-
ercg HM[yJIbc c AaBJIeHI{eM or 35 ,qo 100 Mna' _eJleKrpori{A-
poyAap
iun
I{3 yIIOMflHyTbIX MeTOAOB LT npoKarIKI{.- cKBaN(I',IHbI [poI{3BOAfT

peareHTHylo pereHepall 'Hlo no O6bIqHOft TeXII6JISTHH.^ 
Konn6HtruionaHHoe coBMecTHoe l{M[yJlbcHoe Bo3AeficrBue

orpaboraHo ; MaI{cI,IMaJIbHofi crerIeIIH lrpla coqeratr4r4 Br46pa'

rp4r4 H peareHTa. BufpaUun B cTBOJIe cKBa)KHHbI co3Aaercfl

c[eU?IaJIbHbIMH cKBaxI4'HHbIMI{ Bu6paropaMu rHIIa ByP-2'

ByP-3 HJn4 arperaraMH g.Jrfr BH6paU,HoHHoro ocBoeHLIfl cKBa-

xr{H ABO-1, AgO-2, paspa6oranuunnu BHI4l4fC Muutvtoir-
rax(cneucrpon cccP. 

-SrlaruH 
Br,r6paroqaYl B sunltpe co3-

Aarorcfl No.re6anuq c rlacroTofi Ao 10 fq 14 aM[JII'IrYAofi
rHApoAtHHaMHqecKoro AaBJIeHHfl Ao 0,4 Mlla. IIq" eJleKrpo-
vw6p aguoHHofi  o6pa6orKe,cKBalI(HH co3AaloTcf l  BH6paqf iOHHbIe

KoJr^e6aHI4f, c qacrbr,oir Ao 50 fq H aMnJII'IryAofi Ao 0,8 Mfla'

BosMoX(FIo I i  peafeHTHo-aKycTuqecKoe Bo3Aef iCTBHe Ha Quf lbTp
14 [pI{QHJIbrpoByIo soHy c I{cnoJIb3oBaHHeM _yJlbrpasiyKoBol4
ycraHoBKH, pa3pa6oraHnof i  HI4I4OCil  HM. H. M. lepcena-
IJr lD ' I

cyuecrByrouHe pa3pa6orKH o6opyaoBa:Hl4fl, 14 rexHoJIOfHI4

pereHepaIIHI{ cKBa)KI4H Ha soAY no3BoJIflIoT 3Q$eKTI{BHo Boc-

cTaHaBJII4BATb HX pacxoA 14 cyuecTBeHHO yBeJIHqHBaTb CpoKIr

gKcnJIyaTaIIHH cHcTeM BoAo3a6OpHbIx,  HarHeTaTeJIbHbIx cKBa-

x{HIl, a raK}I(e cI(Bax{l 'IH ABOfiHOTO 'I{a3HaqeHHfl'

I - .n  a  B a  IX.  KOMnJIEKCHbIE THAPABJI I {qECKI ' , IE
PACTIETbI  CHCTEM (CKBAX(HHbI  -

I .  OEIIIHE NOJIOXEHI'Iq

B HacroflIqee BpeMs rpg npoeKrl'IpoBaH'I{n BoAosa6opHblx

coopyx(enufi o6uqilo pa3JII'lqaIoT ABa [peAeJIbrHbIX pe)KI{Ma I{x

pa6orr r :  pexHM Q: ionst  u pex{HM S:cof ls t  ( rae Q -  ae-

6urtr cKBa)KHg u S - floHrlx{enue ypoBHrl BoAbt B cKBax{rane).
O4uaxo Ha rrpaKTHKe raKr{e ycJroBnfl peaJrn3yrorcfl AaJreKo He
BcerAa, H B npoqecce oKcnJryarar\Hkr soAosa6opoB HaSilro/.a-
ercfl HerrpepbrBHoe n3MeHeHHe KaK IIoHHN(eHHfi ypOBHfl BOAbr,
TaK H pacxoAa cKBalKI{H.

llpuuuua sror,o saKJrroqaercfl B cJreAyrouleM l2l. floAeeivr-
Hbre BoAo3a6opbr, KaK npaBHJro, [poeKTfipyroTcfl B BHAe rpy[-
rrbr cKBalKnri,  o6reAuHeHr-rbrx MelKAy co6ofi  cucreprofi  c6op-
Hbrx BoAoBoAoB, IIo KoTopbrM BoAa oT CKBa]KHH C rrOMOtrIbIO
Hacocubrx ycranoBoK noAaercf i  rrorpe6ureJrro. Taxuvr o6pasou,
eo4osa6opbr rrpeAcraB.rrflroT co6or? rai< 6nr eAHHyro rHApaBJrr{-
qecKylo cucreMy H pelKHM pa6ortr orAeJrbHbrx gJreMeHroB
erol i  cncreMbr (cxna;Nau c BoAoHocHbrM ropH3oHToM, Haco-
coB, BoAoBoAoB tr coopyxeuzfi ua celH) rBJrflercff B3ar{MocBfl-
3aHHbIM. B cu"ny ororo .uto6ue [r3MeHeHHfl,  rrpoucxoAflulne Ha
yrlacrKe eoAoga6opa (Hapyrueuze rHAporeororurrecKux ycJro-
NNU ,gA |PAHHIIAX IIJIACTA, I{3MCHEHIIC IHAPABJIHTICCKHX NAPA-
MerpoB ,cucreM c6opa 'fi [oAaqu BoAbr H r. il.), rrpHBoAflT K
[epepacrpeAeJreHr.rrc Harpy3oK MexAy cr{Ba>KHHaMv H, CJTeAO-
BaTeJIbHO, K H3MeHeHLIIO 'HX paCXOAa. 3a.IaCTyIO oTH I{SMeHe-
Hnn 6ttgam croJlb cyillecrBeHHblMr{, rrro Hapyualorcff ocuoB-
HbIe ycJIoBI{ff I{'cyMMapuag iloAarra BoAbr or cKBa>KHH Q" cra-
HoBHTcfl MeHbrrre, qeM rpe6yelca iro pacr{ery, a rroH,Hx(eHI{R
ypoBHfl S B cKBaxuHax HarrnHaror [peBbruarb AonycruMbre
3Har{eHHs. tlro6br o6ecnerrHTb rpe6yerurmft pe}Kr,rM pa6oru Bo-
4oea6opHbrx coopy)KeH'afi  H o6ocuosaHHo,HaMeqarb Mepoilpi l-
,rrrfl., HanpaBJreHHbre Ha rroBbrlrreHne e$QerruBHocrr{ pa6orrt
4eficrnyrculux crrcreM, neo6xogzm KoMnJreKcsufi [oAxoA K
pacqery BoAoaa6opoB [oAseMHbrx BoA, rrpr.r KoropoM 6rr,ura 6u
yqreHbr ycJroBuff cosn[ecrHort pa6ortr Bcex gJreMeHroB cuc-
T C M b I .

OAuurvr r{s rrepBbrx 3aAaqy ilo pacqery cHcreM floAarru Bo-
Abr or cKBalr(HH paccMorpeJr H. H. Oue.unu n 1960 r. B Aarrb-
Her?ureu HM . 6am paspa6orau rp aQoau ailLrr:r,uecxufi, MeroA
pacqera coBMecrrrori pa6oTbr cKBalKr{H H HacocHbrx ycranoBoK
ua o6ulufi eoAoBoA, a AJrfl, o1nHorrHbrx 'cKBalKHw. 6unn cocraB-
JreHbr ra6nuqu ro uo46opy BoAorroAbeMHofo o6opyao BaHr4fl,
(norpyxHbrx cKBaxHHHbrx uacocoe) .  Heeasucr{Mo or H. H.
Oue.u'l.Ilra rpaSo aHa[rlrrtrqecKflfr MeroA pacrrera pe]KHMa pa6o-
Tr-T n rrltr{nfrr{T-r'!a trwp.allat,r,rr nor?,n.nprrrrrrrrrt\a D \rr. Trr\Errrcr\z ^,r.arr'Trn-

v J q f . ^ r r v  r r ^ v  r \  v ^ \ s q l r l l l l r t  r q v l r v r s  y  r v l J + r l l \  p  y V C T V S I I / I A  V I  q + I r V

HapHofo 14 Hecrai-li,iouapHoro rioToKoB rroA3eMribrx BOA, 6un
paspa6orau B 1964 r. n. f  .  ! ,o6ponoJrbcKnM, a ro3AHee Hx
pa6oru 6wn'n o6o6utesbr B crarre B. fI. CrapuHcKoro. fpaQo-
aHailHT[rrecKue MeToAbI pacqeTa flBJrflroTcff BecbMa HarJIflA-
HbrMH. OAuaro AoJr)KHoro trpuMoHeH'r{fl B rrpaKTHKe rrpoeKru-
poBarrufl eoAosa6opoB rloAgeMHbrx BoA oHu He HalrrJrr{. 3ro, n

r 2 ll . *



nepBylo oqepeAb, o6ucnflercfl TeM' qro AJIf, noflytlenutl peue-
n"i ipe6yeicn rpoBecru saqacrylo '|cJlo)I(Hble rpaQnqecKue
nOcTpOeHLrfl., O6tena KOTOpbIx BO3pacTaeT c yBeJIHr{eHaeM r{uc-

JIa 'CKBaXi{H.

,[,a.rrrueftueuy
6oru cKBax(I'IH rI

pa3BLITHIO MeTOAOB pacqeTa 
' pexHMoB pa-

cHicTeM floAaqu BoAbI B sHaqHTeJIbHOfi Mepe

cuoco6crBoBaJlo luupoKoe BHeApeHPlg g IIpaKrHKy llpoeKrupo-

BaHHfi 3BM. n. A. XopyAxHeB B 1964 r. pa3pa6oran ararftI'

THrre'cKr{fi MeroA pacqera craql{oHapHbIX pe}KI4MoB pa6orbl

C}ICTEMbI CKBAX(IIH C YIICTOM YCTAHOBK}I B 'HHX BOAONOAbCM'

Horo o6opy4oBaHuf . Pea.rrnsalp{s eTofo MeToAa HM 6atna Ocy-

rrIecrBJIeHa na 3BM <<flpomuHb>> AJIfl [p_ocreilluI4x cxeM KoM-

I I o H o B K H B o A o 3 a 6 o p H b I X c o o p y x < e H H f t , a B . I I . C r a p . I . I H c K I { M B. 1 9 7 1 - | 9 7 3 r | . A J I f l g o a o s a 6 o p o B c l l p o l { 3 B o " n n g o f t c x e M o f i

c6opa BoAbI or cKBax{HH IIpIIMeHIITeJI6Ho x 3BM <<Muncr-22>>'

b fAp II . . I IyxHep kr Apyrple paspa6orai lv K6MIIJIeKS-

Hyro ilpofpaMMy, IIpeAHa3HaqeHHyIo AJIfl pacrlera crauHoHap-

Hbrx r{ HecraqHoHap'Hblx pex(I'IMOB pa6orbl BOAO3a6OpoB' Aeii-

CTByIOUIHX B pa3JIHqHbIX rl{AporeoIoruqecKl{x ycJIOBHflX' npil

cuQouHo* 
" "u.ocHoM 

or6o_pe loAbl ?I3 cKBalKuH. f lporpaMMa

peaJIH3oBaHa Ha 3BM E3CM-6,  n I Io  AaFIHbIM aBropoB,  UH-

poKo l{crloJlb3yercf B npaKrHKe IIpoeKrI{poB a*r4fl, BoAo3a6opoB

rroA3eMHbIX tsOA 14 npH pacqeTe cllcTeM BoAo[oHI4]KeHHfl'

2 .  I 'PAIDOAHAJI  HTHqECKH}I  H AHAJI I ITH[ IECKHtZ METOAbI
PA.Cq ETA CI,ICTEM

PaccuorpnM rrpocrefiuyrc cxeMy [oAaIIn BoAbI OT cKBa'

)r(HHbr no HailopioMy BoAoBoAy B rIpI{eMHbIil pe3epByap
( n H c .  3 0 ) .t'--B 

ut6* cryrrae Hacoc, ycr_aHoBJIeHHbIft B cKBalKHHy' A6JI-

>KeH pa3BHBarb HaIIOp' paBHbIft

H : z + S + L f t g ,  ( 8 4 )

r.u,e // - fl,o,rr,Hofi Bbt,coTa noA,beMa sqAH H,3 CKBaXIIHbI; z - rooMeTlp'I',l'

qgcKafl BbtrooTa n,oAbeMa BoAbI, paB[Iag pa3HOC',IlH OT'MeToK 'Me)I{AY VP'OtgtHgu

BqAbt B pe3epByape u ylpotBHeM CTaTHrtIerOKOino rolpl',I3oHTa; L'h" - IIOTepI{

Har[,opa ]B :BoAoB,qAe ,FIA Y.I&CtrKe oT Hacoca Ao TouKH IlolAa'qu rn'ogtt; S -

IIOrIIHX(eHHe ylpOBHfi 'BrOAbI E oI(BalKH'He'

f lpu 3aAaHHoM 3HaqeHI ' I?t  Q:Qp

Pnc. 30. Pacqernas cxema (cKBaxH-
H a - H a c o c - B ( ) A O B O , ( >

Puc.  31 .  Cxeua rpa$oaHalurnqecKoro
MeTOAa pacqeTa cr.IcTeMbI <cKBaxx-

H a - H a c o c - B o A o B o A >

I - pa6ou,aff roqKa Hacoca; 2 - xptt-
Baq noHH)KeHHff ypoBHr BOAbr B cKBa-
xHHe;  3 -xpunat ,  rHApaBrHr recKHX

conrloruBJreHHfi s BoAoBoAe

Puc. 32. Pacqer pa6ovefi  roqKn Ha-
coca

H,H

It0
H.37,76

H: H, (rLe Hp pacqerHafl Bblcora noAbeMa BoAbI I'I3

;iltri"r#ti""' noo Be#;;t; Qn, Hp rLory6!?!9ltl^'rlJxHblfi
H acoc. fI orp yxubl e cKB a)KuHHbIe H acocbl .,o6duno-T:*,9:"1:3:
no rpaql{K;M pa6oqux xapaKrepucrl{K Q-H' noflyrleHHblM

Ha ocHoBe saBOACKT{X ucIIbITaH'I{ft HacocoB. Ans 6onrruuHcTBa

HacocOB, BbIIIycKaeMbIX OTeTIeCTBeHHOfi IIpOMbIlUfleHHOCTbrct

gg en
Q ' Q r

Q, Q,

o - l

I
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fpaSHKH pa6oqnx xapaKrepncrnK HacocoB npHBeAeHbI B Ka-

TaJrorax tr cnpaBoqHI4I(ax. OAuaro BarlacTylo Hg I'IMeloqerocfl
copraMeHra Ha'cocoB He yAaercfl IIoAO6parb rarofi, pa6ouan

ToqKa Koroporo rorlHo 6u cooTBeTcTBoBaJIa pacqeTHblM 3Ha-
rreHHflM Qp H Hp. floeron,ty ua ilpaKruKe Hacocbl rloA6l{paroT
c HeKoropblM 3aIIacoM IIo rHallopy Id peryJlflpylor Hx noAaqy,

Taxoe peryJII{poBaHHe, KaK IIpaBHao, OcyUIecTBJIfleTcf C IIo-

MOUIbIO 3aABH)KeK, yCTaHOBJIeHHbIX Ha HaIIOpHbIX JI'I{HI{ffX.
PaccuorpuM rpaQoaHaIllTllqecxv.ft MeroA pacqeTa cucTe-

Mbr <<SKBa>KpIHa-Ha.COC-BOAOBOA>> HA'[puMepe pa60Tbl co-

opy)KeHufi no cxeMe prac. 30.
flosnxeu'ue ypoBHfl HanopHblx rIoA3eMHbIx BoA B cKBa-

)KHHe B npoqecce orKaqKH orlpeAeJlsercff IIo QopMyJIe

S :  Q/  (Ro *  ( " )  )an ,  (85)

nu,e Ro - Qu.rrr,'r,pallnotlHoe Cofl,o'PTHIBJIeHHe BqAoHocHoI'o nJIacTa; 
'e" -

AcIloilHt{'reJIblHOe corrrportIBJIeIIHe Ita l lecoBeplII€H,cr'Bro' go'Aosa6qpHoIi ctKrBa-

)KHilIbI II,O CTeneH,LI V nO XalpaKTepy BcI(pbIT'Ht TBOIAO'HOCHO|O nJIaCTa; T -

roa$'Q uqlr € H'T rB,oAolfirp olB o,,udMorcrH rrt JI orcr 3 .

Qoprviy.rry (85) Mo)KHo llepeflHcarb B BI{Ae

S :-Qlq ,

rp.e Q:f iT/(Ro*6.);  q -rvr1paBJrr{qecKoe conporr{BJlet l l Ie eJIeMeHra, MoAe'

Jrgpyrculero pa6ory cKBa)KHHbr, r4Jrr4) KaK npHHrro B rlpaKTlIKe fHAporeoJlO-
rrlqecmux Da:c'rreTolR, BeJIIrqI4Ha q - oro yAe.nnuuli AeSut oKBax(I{HbI.

flo,rep,u Harlopa Ha yqacrKe BoAoBoAa or Hacoca Ao pesep-
Byapa cocraBJlflIor (c ne6o.rrblxol? oruu6xol?)

Lh"- (s, + su) Q' (87)

rAe S, u Su - COr11pOTHlB;1eHiHe :BrotllO1fl,OA'bgMHbIX tpy6 u B9!,O'BOAa SOOT'

BETCTIBgHHO.

Tarnu o6paeonI, IIoAcraBi{B SopMyrIbI (86) 14 (87) B ypaB-
l o , { \

HC. t I r4 t r  to l /  r  l r \ J . i ry ' r { r rv r

(s, + su) Q"

ree H:f (A) - npaQrur Q-H xaparre'p:I4crl'Irn ;Ia'coca.

BaIoT Bce l{cr;oMble BeIHqHHbI' a H[feHHo pacxo,4 Qp cxnaxa-
Hbr (Hacoca), Hanop Hacoca Hn, uo,HHxeTrHe ypoBrrff BoAbr B
cKBa)KHHe sp H noreplr Hanopa B .BoAoBoAe Lh".

Ornoc'ureJlbHo rrpoc'To B gToM cflyrrae pe[IarcTcfl. ,H ga[a.qtn
peryJrr{poBaHr.rf pe)KHMa pa6oru cHcreMbr <<cKBax{HHa-rra-
coc-BoAoBoA)>. Tar, HattpnMep, ecJru BeJrHqHHa Qp, ycraHoB-
JreH'Hafl pa,cqeToM, rrpeBbrlxaeT Tpe6yeMyro iloAar{y ,BoAbr 

Q*,
TO rrpHKpbrrHeM SaABHX{Kn HA 'HanOpHOfi, nnnvru, KaK orMerla-
Jrocb BbrIrIe, Molr{Ho peryJlHpoBarb noAarry Hacoca c yMeHblrre-
HHeM ee AO 3HarreHHfl Qr. fpaQoauaJrHrnrrecKoe pe[reHHe
orori  3aAaqu npnne4eHo Ha pHc. 32. Peuresae HaxoAr.rrcf l  r{a
re.peceqgHKr4 n:f.H'r4fr 2-3 u Q-H c nepreHAHKyJrflpoM K ocr.r
a6cuncc B rorrKy Q: Qr. Orpesox MelKAy JruHr.tefi 3 14 Q-H
Ha,coca Ha rrep[eHA,HKyJrrrpe o[peAeJrfier BeJrHqr.rHy Hanopa,
ApocceJrHpyeMoro 3aABHlKKOr2. AHanOrUr{HbrM o6paeonn Mo}Ker
6nm HafiAeuo peureHue, KorAa no ycJroBulo ,3aAaqu rpe6yercfl
o6ecne'qnrt 3aAaH'Hoe noHH)KeHHe ypoBHfl BoAbr B cKBaxl{He
s". Anq sroro Ha rpaQuxe xapaKTepHcrHKH cKBax{r{Hbr Haxo-
p,flT Tor{Ky, . paBHyIo_S', H r{3 Hee onycKaroT nepneHAHKyJrflp
Ha ocb a6c[ucc. IlepecerreHHe rrepneHAr4Kylrflpa K JrHHHrr
a6cqucc Q c KpHBbrMrl -IapaKrepHcrHK cKBa)KHHbr (2), BoAo-
BoAa (J) H Hacoca (QI/) rrosBoJrrrer uafirn perxeHr{e 3aAarru
peryJrHporBsHHfl pelKtrMa pa6oru cHcTeMbr Ha ToqKy S:S..

llpurvrep 4. o6ecrne.ruTb_ rtoAarqy BoAbr or cKBa>r{Hrubr ts ,pe3epByap B
KoJIHqecTBe Q:60 rtrs/q. tr{snecruo, qTo yAenrHtrfi Ae6ur cxsaxr.r'H q-
- lq, rrasf,t_rna I ,M rt'o,HLI,]KeHiHfl, a FeoMerp,HqecKan tsblcoTa rl,oAt,gMd B,olbl
z:'30 ,M. P,esep:Byap_HaxorAuTofl ua pa,c'crorr;nvtn l:200 rru u r< melay fipoJro-
x(eH EoAonoA D:150 uru. Tpedyer,cs noAo,6rparb 11a,c,oe H ilragHa[ryTb pe,
xHM ero pa,6orrr.

Ta6nw\a 9. OnpeAureuHe no.nHofi Bbrcorbr noAteMa BoAbr, M
(npn z :30 rvr )

(86)

(88)oH : z + ; + floxagarenn

f losuxeuue ypoBnfl B
CKBAX(HFIC

l lorepu Ha[opa B BoAo-
BOAE
flonHaq Bbrcora noAteMa
BOA[,I

f paSoanaJIHruqecKoe peIueHHe ypaBIIeHHfi (BB) np'HBe-

AeHo Ha pl{c. 31. 3ro peUIeHHe 6u.no floflyrleHo cJIeAyIoulI4M
o6pasori,r. 

-Ha 
BbIcoTe z npoBoAI,ITcfl nIunkrfr. I, napaJIJIeilbrafl'

oc; a6cUucc, u or Hee AJrfl Kax{Aoro a orcrlr.TbrBarorcfl 3Ha-

c)

0 , 2 4

2 ,

B

3 , 1

44,13ry , n y r y , d  Q  , t  A h  T f  r r r r r ; a  I  u q  n u n  3 l  -  t r a n 2 l { T e n l r e . T u K a  c - K B a -
' l E l l J . I t l  L ,  f l  l l , p l l .  U  L T L L L T L I L  e  L L q  } / r ^ v '  v

>KHHbr, T. e. rpasHK 3aBHCi{MOCTH 4, A Jln'Hklff, 6*,xa'
fl'pexle qeu flpl]cry'nt{Tb K pelxenuro noirasneu,Hoft 3aAaqfi rM€ToAoM

rpaQltuecxux nocrpoenufi ,  ueo6xoAuruo paccqr.rrarb xapaKTepHcrHKH Bcex
gJIeM'eItroB 'cl{,crerMbI tto rcoorn,ercrtsyrorrruM Qoprrny.uanr. Pesyrlrarrrr gTHx
pacqEToB 3a[rocrr'cfi n ra6n. 9.
. fiaqee r]o AaHHbrnn ta6.n. 9 crponr rpadHxu Q-H aJreMeHToB cucreMbr
(puc. 32) .  D.ns uo46opa Hacoca Heo6xolunno 3Harb senuquuu FI v A.
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Be.nuquua Qr 3aAaHa no ycJroBHIo gaAatIH. .[,.nn onpeAeneHnfl BeILITIHHbI I/
Heo6xoAr.rMo qepe3 ToqKy Q:Qt [poBecTH JIHHI{Io, [ep[eHAIlKyJIf lpHyIOocll
a6cqrdcc. Ha iepeceueunn nepneHALIKyJItpa c xpunofi noJIHofi BblcoTbl
rrorbeMa BoAbr HaxoAr.rrcfi ToqKa, no Koropol? onpeAeJlsercfl Tpe6yeMblfi
Hanop Hacoca. B Aauuotvt cfiyqae BeflHrII'IHa H:37,76 u.

Hacoc noA6upapr IIo KaraJlory co 3HaqeH[flMr4 Q u H, JIex<auII'IMI4 B

o6.nacrn onruuanlurtx KnA. n,ns paccMarpnBaeMofo npl{Mepa raKoBhIM
rBrrffercff  Hacoc MapKH SIIB l0-63-40._ Eclu_ repeHecru rpaQnr xapaKre'
pHcrHKH Q-H arorg fiaco_c_a H-a. pnc. 32, to 6y4er BHAHo, IITO npz floAaqe
soAbr B KorHqecrBe Q:60 vs/u- oH pasBHBaer Hanop.H:42,5 M' T. e.
6ollue, qeM aro rpe6yerca rlo pacqery Ha BeflLItIr.IHy 'L,kg. LJtEAoBareJIbHo,

AJrff o6ecneqeHgq Q:-Qt Heo6xbAI4Mo 3aABl'Ixrofi, ycraHoBneuuofi Ha sa'
nopuofi Jrrrlrrt, cpa6ora.rb Hanop L,hs:4,74 ll. Ec.lrn gToro He cAeJlarb, To
pubouuo roqKa riacoca cMecrurcl Bn-PaBo-lq xqPaKreplrcruKe Q-Il. IIpu
gToM noAarla Hacoca yBefiEqurcfl Ao Qp.:64,5 rvrs/u.

B ypaB'HeHHH (88) saAaHbI BeJIHqI-IHbI'  z, S H Lfu" u aHIIIb

pa6ouin xapaKrepucruKa'Hacoca Q-H rpegcraBJle-Ha rpaQH-
i<orvr. Ecnu xapaKrepl{cruKy Hacorca 3aAarb B BH[e $ynxUult
H:f I Q l, ro peuenue ypaBueHl{ff (88) Mox(Ho uonyl{f irb aga-
f i f iTHIICCKU.

!.ns 6o.ururnHcTBa _IlofpyxHhlx HaoOcoB pa6oqafl o6nactr
xapaKrepHcrukn Q-H Mo)KeT 6nm otrncaua ypaBHe'HHeM

H :  A-  BQa,

rAe A u B - a,HaJIHTMrIIdcKHe flapa'MeTipbl XarpaKTgpl4cTl'rKll Q-H HaCOCa.

TorAa nocy1e noAcraHoBKLI (89) B ypaBHeHHe (88) noJly'
qI,IM:

( S ' *  S "  *  B ) Q ' *  ( G - l q )  -  ( A - z \ : 0 ,  ( 9 0 )

a pasperuafl nocJleAuee orHocI'ITeJIbHO Q, 6yA9M l{Merb

|  1 \
f  + )++  (A -z ) (s , *s "+B)
\ q "  /

' r   t  ^  t  ^  I  n \  I

/ [ z ( u r t J n f D ) ) ,

rAe ep - noqaqa cKBa,xv,H (na'coca) rxpn BaAaHHbIX rr'rrAparb.rruq€cKHx na'

pa'MeT,paX BCeX SfieMeHTOB CI'ICTOIU.
"-*5i;; "geilffit- 

0 : 0;, Aarre_e ro Sopvry.rrarra (86) - (88)
BbITIHCJI'IIOT 3HAIICHI{fl S, A/," 14 H,

Ecnu rpe6yercfl o6ecnequrl 3aAaHHyIo roAaily BoAbi or

cKBalI(HHbI s KbnuqecrBe Q = Q* IIyTeM peryJlupoBaHuff noAa-

nHcarb B BI{Ae.

Lhs:  (A -z)  -  (S '  -  SB -  B)  a i  -+' q

l lpu peryJIHPoBaHHH iloAarlu Hacoca' qro6bl

rpe6yeMoe noHHx(eHHe ypoBHfl BOAbI B CKPa)KlIHe

r 3 6

f lHrrHrry Lhn raKxe onpeAeJlf l Ior no rpopuy"ne (92), a 3Haqe-
Hr{e Qr ycraHaBJIHBaIoT H3 ycJIoBIlr Qr:4S*,

Qopnryna (91) Mo)Ker 6um HcnoJlbsoBaHa rr Arrfl. IIporHo-
3a pex{ilMa pa6orbl <<CKBa)I*IHa-HaCOC-BOAOBOA>) IIpH rISMe-
HeHr{H yc,floBl{fi Ha yqacTKe BoAo3a6oPa, a raKx{e 3a cqer
'H3MeHeHHff THApaBJII4qeCKHX IIapaMeTpoB oTAeJIbHbIX 9JIeMeII-
TOB CI,ICTCMbI.

Ilpuuep 5. Cxnaxuilra iHaxoAr{Tcfl Ha paccrotrH,Hl{ IIopflAKa 100 ra or
peKH. BoAouourufi ropnsoHT npeAcraBJIeH xopouo npoMbtrblMu rpaeufino'
faJreqHHKoBbIMri oTJIo)KeHHfiMH. MoulHocrt BoAoHocHoro nJIacTa m:
:54 vr. KoeQQuuueHr Qu;rbrpar{Hll  nopoA rc:,1!_0_u/cyr.

B cxnaxiprue ycranoB,'IeH Hacoc MapKI{ ATH'14, rotopuft n o6nactu
onruMaJrbnbrx sHa'reHr,Ift KnA o6ecne'Igsaet noAaqY BoAbI B Ko.l[qecrBe
or 120 lo 340 rug/.r.  AHarurH,recKr{e napaMerpbl aroro Hacoca: A:17,3u
u 8:0,44 10-4 .u,.nn Q, rtrs/.L Bo,qa or cKBalKI{HbI B pffiepByap noAaercfl
no BoAoBoly D:250 MM I{ Anuuofi /:100 rrl. IIoAselt{HbIe BoAbI Ha
yqacrKe no.{osa6opa cKJroHHbr K ocaAroo6pasoBaHllp. floatouy seo6xoAll-
MO AaTb rrporHog pell(HMa pa6Ortt CHcTeMbI <<cKBaN(HHa - Hacoq - BOAo-
BoA)> c yqeroM ro.rrruataxa nopoA ltpucKBa]IclHHoti 3oHbI nJlacra. flouuuo
OToro u3BecreH rpaQur Kone6aHufl ypoBHfl rpyHToBblx BoA no MecflI{aM
roAa.

Pacqetbr no onpeAeneHuro S n Q 6yA,eM rpoBoAl{rb no Qopuy.rrarra (86)
H (91). llpu Bbrtu4cJreHHH 3Haqermfl. q rrpuuflTo, tITo cKBa)KHHa tBJlflercfl co-
sedui6HuoIl no crenenlt BcKpbtr l1f l  nJlacra lolm: I  (r4e lo-AnHHa Qn.ul '
Tp-a crnaxnuu), a Bernrrr.rHu QunrrpaIIHoHHbIx conpornsreHuft onpeAeJlfl.
ruTcfl Iro r{BBecTnuiyr QopMynaM rrrApoAHHaMr.rKH nOA3eMHbIx BoA c yrIeToM
rpn.nttpoa cKBalKr.rH tI KoJrbMaraUr{H n_p_$_ 3Kc_IIJIy_arat{HLI I{, B qacrH'o'crl{, no
ypanueuufM, npr.rBeAeHHbIM B rJIaBaX vII U VIII .

B pacu6tax [pI ' IHflTbI: lco:100 rvr/cyt, ro:0,2 M, /c:0,4 u, Nsln:
:0,8 u Lcy: 0,3 uec.

fpaQuxn Ha pHc. 33, a no3BoJlf l Ior npoanaJlusnpoBarb
BJrr{ffHHe pocra Ao[oJrHHreJrbHofo corporl{BJleHHn Eou), o6yc'
JroBJIeHHofo KoJIbMaTalKeM, Ha pe lKHM pa6OTbI  cHcTeMbI  <<cKBa-

x(HHa-H3coc-BoAoBoA>. Kar BHAHO, c pocroM eO (/) Ha6nro-
Aaercfi yMeHbiueHi.ie pa,cxoAa ci(Bax(fiHbi. llpn gToM noHHlr(e'
HHe ypoBHff BOAbI B CaMOfi CreaX(HHe yBeflnquBaercfi, a IIoHH-
)r(eHHe ypoBHa B IIJIaCTe U, B qaCTHOCTH, HA KOHTaKTe C

Qu.rmrpor,r cKBa)I(HHbI yMeHblllaercfl. PasHocrl S (to, t) -'
-S (r. ,  /)  paBHa noHHx<eHHIo, o6ycnouleHHoMy KoJIbMara-
N(eM, H COCTaBJIf leT

S (ro, l)  -  S (r",  t)  :  QtlE*U) lznt. (93)

Kone6anue ypoBHrI rpyuToBblx BoA TaruI(e oKasblBaer 3Ha-
I{HTEflbHOC .BJIHflHHC HA PEX(I{M PA6OTbI CHCTCMbI. C IIOBbIIuC-

BbICOTa rIOAbeMa BOAbI H3 CKBaX(HHbI, A npH CHHX(eHHE
yBeflHrruBaereff. BcneAcrBr{e aroro KppIBafi HgMeHeHHfl Bo Bpe-
MelrH Ae6nra cKBax(HHbI r{aK 6u rloBropfler rpaQHK KoJIe6a'
HHn ypoBHn rpyHroBblx BoA (puc. 33, 6) .  fpaonxH Q ( l )  l I
S( l )  Ha pnc. 33,6 rocrpoeHbl B npeArlor lox(eHun, qro €o(/)  -

(8e)

I

q J t  r
t o t  \
\ r v

(e2)

o6ecneqHtu
S:  Sr ,  Bg-

t37
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(cKBaxHHa - Hacoc - BoAoBoA>Puc. 33. Pac.rer pe)r(HMoB pa6oru cncreMbl

:0, T. e. 6es i lpoflB/IeHurr npoqeccoB KoJlbMaraxa cKBa-
>KHHbI.

Ha pHc.  33,  a rpa+HKH Q ( / ) ,  S ( rs ,  / )  H S ( rs ,  / )  nora3br-
Baror cJryqafi, KorAa r{SMeHeHHe pex{HMa pa6orbl cKBax(LIHbI
onpeAeJrfercfl oAHoBpeMeHHo nposBJIeHHeM rlpoqeccoB KoJIb-
Mara)Ka H KoJre6aHrreM ypoBHs rpyHToBbrx BoA. Sror cflyqafi
flBJrflercn Hakr'oJree xapaKTepHbrM, TaK KaK qaqe Bcefo c HHM
npHXoAHTCfl CTaJrKHBarbCf, Ha IIpaKTI{Ke.

3. fHAPABilHtIECiKHH PA,C[{ET CI4CTEM nOAArll' l BOAbI
OT CI(BAXI,IH

MeroAaKy ruApaBJrplqecKoro pacqera cLIcreM [oAaqn BoAbI
or cKBax{r.rH paccMorpHM Ha npHMepe BoAo3a6opa, npeAcraB-
JI€rHHOrO B BHAC /IHHCI?HOIO PflAA CKBilI(I{H, IIOAAIOUIHX BOAY B

oAr{H c6opHufi BoAoBoA (puc. 34). llpunrenr, qro cKBax{I{HbI

CKN Cx. n Cx.+ cK.S Cx.? Cx. I

N Cx.n CK.4 CK.J Cr,2. Cr.l

paciioiiaraioTcfr Ha OAHHaKOBOlr,i paccToffHliii Apirr Or ApJ*ia 'i

AeftcrByror B y,cJroBldflx )KecrKoro pex{HMa Qnnnrp auHH. flpn-
MeHHTeJTbHO K gTOfi CXeMe MOX{HO tIOCTpOHTb HafJIflAHyIO Ma-
TeMarHqecKyro MoAeJIb, c floMoulblo Koropofi npoLIJIJIIocrpHpo-
Barb MeToAbI peuleHHf pa3rHtIHbIx 3aAaq rHApaBJIHqecKoro
pacqera BoAo3a6opoa noA3eMHbrx BoA. OlHofi H3 TaKHx 3aAarr
flBJrflercfl Bbr6op MapoK HacocoB, o6e'cneqHBaIoIIIHX B cKBa-
)KHHe rpe6yenarul pex<HM pa6offir BoAo3a6opa. Kar vKasbl-
BaJrocb Bbrlrre, AJrfl STOro HeO6xoAHMO 3Harb pacqeTHble Ae6I{-
TbI CKBA}I(I{H U BCflHIIHHY TPC6YCMbIX HAIOPOB T,JTfl NOAAqH
BOAbr HA SAAAHHyIO OTMerKy.

flo cxeue puc. 34 uanop, rpe6yeuufr AJIfi r ioAaqn BoAbI B
KOJIHI{CCTBC Q" H3 Nrc6Ofi N-fI, CKBA)KHHbI HA 3AAAHHYIO OT.
MeTKy, CO,CTaBJIfler

al
7 t

?8
)
I
/.
Y.
I

Hn: z I AoLn(S or)' *
13? /
l : t

'Zo'(d"-io')'+
-F Sr, * IrnArnQ2n, ( e4)

(e5)

IlAe lo - paqcro,flrHHe or rrreplBroit cKBaxr.rHbr [o peBaprByapa; Ao - y,AeJrb-
Hoe cOfl'prOTnBJIeHHe tsOAOBO'Aa H& sTorM yIIacTKe; At - yAeJIb.Hoe cOnpOTHrB-
Jrernue BqA'orBoAa Ha i-rtvI yqacrre; / - pacrcroflHl{e MexrAy cKBar}KHHatMH;
t? - rHo,Metp CI(Bax('HHbI, AJIfl rOr,opofi parocqrHTblrBaeTcs ,Hain,orp Hacoca; No -

o6utee qPIrcJIo cI{JBa'}I(lIrH B pfllAy; Irn - AaLiHa yllac'nKa nolAcoeAH'HeH'1,Ifl
clr{Ba}Kr.IHbI t< o6opu,o\My B,qAorB'o,Ay; Arn - yAeJIbHoe coinp;oTHBJIeH,LIe D'oAo-
aoAa Ha 9To'M yqacrKe; sr, - flo,HH)I(eHI'Ie yporBHff tsoAbI n n'i'l 'cK,Bax'HHe,

r(oropoe paccquTbrBaercfl no Ll3rBe'crHnw $orprMyJlaM n'orA3eMHo,rl rn,,urpanII'HKTI.

,r: '#[R,,+ E",r(t)l +f ffi*,,.
i - t
l - L

i + n

1 3 8

Kax H3BecrHo, Moryr 6urr pagJrHqHbre ycaoBvrfl,, Koropble
cJreAyer BblrroJrHrrb B rrpoqecce 3r(cnJryaraunr{  BoAo3a6op a,H,
B qacTHocTH, nn6o o6ecne.rHTb rroAarry BoAbI B 3aAaHHoM Ko-
ruqecrBe Q" (rae Q, -  rpe6yevran HopMa BoAororpe6,ueHnx),
nu6o oro6parb Mar{cHMaJIbHo Bo3Mo}KHoe KoJrr{qecrBo BoAbI,
rroAAeplKrrBafr, B cKBa>KHHax ypoBeHb Ha orMerKax S:Ssoo.

Ecnu ilo ycJroBuro sa4aqr4 3aAaH cyMMapHbrrt pacxoA BoAo-
3a6o'pa Qr, ro Ae6HTbr cKBalKr{H flepBoHaqaJlbuo, KaK rrpaBr{-
JIo,  I IpHHHMaI0T OAI{HaKOBbIMI{ I {  paBHblrr , ru Qi=Q'/ f f0.8 eront
cflyqae Harropbr, rpe6yevrrre LIrfl noAarrn BoAbr H3 xaxAofi

( 9 4 )  A r r f l  n : 1 ,  2 , 3 , . . . ,  y ' y ' 0 .

Ecnn craBr4Tcfl sa1a.ua oro6parb MaKcHMaJrbHo BoBMolr{-
Hoe KoflHrlecrBo BoAbI, yAoBJIerBopHB ycJIoBI{ro Sj:Sisor, To
Ae6uru cKBax{HH r.r 'cyMMapHafl noAarra no4osa6opa [epBoHa-
"raflrrHo HerrsBecrHbr. B eroM cayqae Aeduru cKBax{HH onpeAe-Pnc. 3rt. Cxeua ,ur,ruefinoro psAa cKBaxIrH nplr oAHoM c6opnorrr BoAoBoAe
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4HHaH
-ttOf HI^[aJcHc gggamad a€IoHco BH qJggoHgrcrt OsxOltt FIVos

H,hUYOU IqYlaJCHc guuexfdOoc H HHv(Bsxc nJ'oged e]^iHxad

ar4HaIIaWeH sH sod6.lxeS xlqHHolfcsrradau xacs eHHsHrg 'u 'J

U Htros ldaHsodl{ auH,Bganox aoHsndaduan scceeVoIIIgYH 'Vos

xgu,rraevou socEuB€ uxr,ogedc u guHalI{OrJO Xlqsorc{d sHnBI
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^,^,,, ^.{ rrrr\Iy)d r qrrurh,uu Kl.LaKItgK (godOOg€OVOa gVOxJgd)
UJV.ElIlg'Ll D rrrr v uw rs \ /

g,OCeUBt XIiTHHOHIIEJE.(yuCyg OXHOIIO HdUr 4HHelKOIfIo XIqH

-qveVsolrrB vL!,H,VLHtl' vJHzVVg HAqIBIO goH>KBs aelfogHBH
.LIH1,BrEdtfIIJXO Hdu I.4I{HaHOIlelA rtro"r.arrd C H XtsHgOIfC[ XtqHJedv

-HO>I g,qJsdesOdu OYBH oJ€ aCs'lruotgdg,O llrtllxgl'OOIfOg vI_vt 06
:0i 

""ltnd'eu 
HHo€ HrJoHilnow udu r BcqIB>KroVodu royrtg HI'{

-ByyBcO HI I,IqHdaSCowre VOs XIqH'l^[aeVoU AHHEIHu HI'IT[adJ H]Ih

-l.rnes uclu amhdlf elna www'HV\7ud.1sIrH$ eJHegn'HSrpeox Nom

-;ilt 
"Ou 

Hy{evodour HWIqrxIqd J dawuduus 'so>Ilc'Bhd xlclw

-aeniHodu omociox xtesqrBxnJ.dOfl; HHhHI1BH' Hdu' 'HtrcOHJcBh g
.rt^O*tnd,-Ou qJI{V'OXIHOdU JOVI9 OJ€ 'OHnAHOX 'XsHgO'rC^,{
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XtqHradxHox g 'HIAIB)IYBoo HI llqHde$cowr,v xH oHHBJHII gJqJHJ

-edXedU, JOX(Oht VOs XngOr,u'[,d"i sHsod/i, HHHAN(H'Ho I iemgaHqrBV

udu H soyypco xrcrHggryeQ,@e HHIrB dlsrusuu, JHaHIIH+$€
-ox tscqrBmqHel^tr(,Lavr{g I{I{nBdee IsIHoe HJcoHtrnoI I HtoH:qIIfBI IHJ
-uo ox{HH BHgodd. xu fireHHe>I{HHou c VoB, xIsIH'I loeYou HHIIBJ
-Bdrua>le H,du oH 'scqltruaru JoY[g nuhudee lqHoe qJcoHInOW

vvHq.vvwuruo XBHgoIfcr{ xrsHeud g 'ltal,{u hlIqHJIqIro xgHsorJd

XTqHHBV si oHOdosOdu O"r,6 'Vos XHsoJHl(d.l urcoHxdesou, c HHIIr
-ude'u dnoe sodoh H.t,coHiagoco s H omqlfopr HcJaBd,BUJH IqVos;
'Hl{,ItUdeU IitHOg HJC,O,H'X{BIfB: AHHehHrAs[ BI{ VOXCed soJ,aelfi
-edXOO kI VHHBBHhBCOdu Hdu sJ,oX 'Iltrr 

9'l-l amqHal[ ltunudeu

IirHoe XgJJoHTnoII udur orh 'qlgstqJ,Llrr/t Jal(YaIfJ 'gcragdeuc'H

tter,Ue Lr Hllnedee lqHOg H,JSOHX(EIfB, eHHOhH:Ifeg^ UHr JAYH BYOS

xiey yEJ 'sc*aulnedxedu uolfci oJoHcogoYos oY oHHBSHhBJ
-odu ht g-g anugdIr,l RH H 'scle?mquend BHHEsuhucodu IHe
-unu${eox tsutzg,r(r.l BoJe lrueHHahHresd c iw 9'l-l Yos xFIs
-o.rgd.d,r trHHBJOTf ee eHLIgdr.I U,dU rCraUvOIIfgBH OHH,EBHhBC'OdU
xt4 aoHsHc.I{aJHtr4 '(alrueurxa++e 

) uxtreco eHHHocos-aHI IHt

ucJrt,dog Jahc,Bd u xHH eH''(,r,er 67 Be) Ithl 066 Jerrsulcoc
g,OXVBCO xnUdeScOI IJ,E ogJcOhHroy aOHIoIfOJOHI^tOHYAd,)

'Voudeu gHHJaIroJ
,oHIAtr Be (Cielt g'y) VuUOxOIfJO oIqHCITBHaOITTB s Liyed' eU nrpllted
-JquH$H'H ti (clEt\I 6'0) soxYuco xlqHdo$coilrrB nullud'r,lruS,nu

€u sc'JeBJBrc, oBhd,rfc, rAroH,HSY s 'uodogueovos rHgaY HIqHHoh
-arrcago 'o 'J 'tros xIqHIloSrou IqcBIIrBe aICIHHOHIIETefTUCDI€

'4H'gorfc{ xIqHHasJJaJca Jo Bcu.oBhHIfJo
ur4hurud,rucvs xtsHsorc,,t g uxad Blrcdd 8I'I; IqVos H sovVeco xIqH
-deScoruLv vr4+vg,Hhecodui Johc Be uJHotudo.l oJoHcoHoYos eHHl
-BJr{U eOHHOHn'UdlqrH'oH'r{ oJh '.totesIqJ,Hr'd wore udu 'IlBIffIl

-do$ Nrqghrqgo ou woYorow IlrnvcehHrI)BHHYodVHJ roltsrsJcelfl
-,{co aodog,ieoYos Johcsd'HrlBVoJarr I^tHXcehHmuHuVodYit
H IrHXJrOhI4rgBdYHJ,'Ir{Iqg,OC'H,Vv:Vg qTEHTOUIqA OHy<OW eBh/tlrC
I\IOHHEV g BJHOSHdOJ OJOHJOHOYOS HHHEHIfOUCOg JAhCEd

- 'gHHBSOYOTJOH

xrqHqrferHH'rfouov .r,el{ged.r, oHI{oHhoJ^ oHi 'c/ew g-7, edeweud
g enle 'dlrOlqUVHg-OrI 'OH>I{OUIeOS XEugOIfeA XIqHHBtr g I^IAHHOH
-IIOUC'O8 XI'l J 8OJBUE€ XISIHJCOX:I,{O glI,HBgO€qlfOUCU eHHemIqgOU
oodoJoyeH aemIJoHqIfBV oH,'goxrcurtd xlqHqraYJo xIsIHrBHdriloJ
-utg,alH, u H'Hx(EgrNC, BHgOdrt sHHaXi.IHrOU OJOI IHJCi{UOY BHgOTCI
eH uyoxcu 'HBgoeqroucu qJlqg Jo)I(ont oEU,Bt IJIqHJ,COxWa qCOg

ag, 'HJEJcy '0lo07:e 'r 'ghtrx, 
1 uxYrdou 'Btroxced o.toHHahelIJo

vvy Hrl+esodurflad waHJorfoJoHIAI prdu spwe/tgiqlrolliJu'trBHtar
-ou v 'cwx 

9'6 JetsrguJcoc' 'xod HHIfoV xtsHHa)I(oIfJo xlqHqlfB
.USOIIfIfB g- I4I^IUYOBT HIAtrIgHI^TASYOU BBI,IIAEIAIHHBS'qICOXI,tE gEH
-rrou 'uiaHHusodralr{red wHHrrnVoJ c, oIHHol{,sBdc our tEd I B hloh

atnqrfog HahHrQs[ t,r.ng JoxoI^[ voxcud HIcIFI'Jahced uulvsod14r
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-olh'IJIHHaVN{BdJee (w t'O) XHXoJIqsoH XlqHhadouou ovqlfo}IiceH
g[odJ.cit 'arcfid s douyou IjomqrogeH HIreyeoc w IJHHe>I{oIf
-ro *to*orc,^d oirnn ototsxdas Hri{rxlqd I^lode€oYtrdg 'urc,(d

HoJJoHx(oWtos XIqHHoulredrsra$- otuHar,urasd oil eursudu
-odem oHersJJalnf,oo H oHexorVbdu orlqg'J I/6I s IIfiJ€ c'Ht
-Bsc g .aosYs HJhou'e'r'r,{c/rrclqJ 0/=09 ov u'tllgev H IllaJ
-Be B'HeHBodd. xnvcohul,tugHV aIzHe>I(HHc' eoHgIfI'Ic' HcgruVu-ltg
-BH oIfBJJ HXed xeYoxc,ed xIqHHeN{eII udu IoIf 0t-08 eeder'

oTl .Jric/FII 'JIqJ 
061-0l I oY IfBlcudsoe oHHoualcou Bdogueo'd

-tjs fOxted filOJ€ Hdu lqcorunanue aH vnnvl-vruqrov aI4HsHrs

"iu 
g/ elqsdell 'HhoJ 'd uu adogEsovos illoHHounudrsru$uu

woAdr6deg un qcoruYotttg'vu 'devtudues 'eHHarsH eoval
'Hyea elfc^,td Io Yos XIqBoJH^dJ sHsod,t slqdJ,o oN(BV IHV

-oxcuodu vdogv€oyofl tsrogud u r4kl\Tvdrsru$ alplqlf'{eed s; e
,ECJaBgLIu.HCd gHIIUJ.eI^iqIfoy, IIaJe€ OH 'OHJOWBteH OJCBh I{Hh'BJ

-Brrqrfoll oHHBHra Jar 0t-01 al'radeg'IJI'lHo)Kol/Io IJoHn'lJIf^Il

-tyxv x, r4vr4 Ifac{d xlqit6esiqWeudenTnrevJc,Bhd c' oIHHaHsBd}

o11 rey,,(g aH HJhorr a]r{BY ea HrfH eIrIqHoI^i ,raVdg BI'IIIBJBIIqITov

HntA ivcf,d oJor^raeg,rqwrBd uvcal'uVoHdau HIIH oJot{eusl'Imeed

ououo udogeeoVos HHHo)l<ouorcud udu 'xul 'edoqeeoYos oJoH

-HneBN,t uinvnf, edogrsa Jo vr rJuaolrci( xuvJahl'IrorodYur Jo

r.tJcowr{OI4s,vE s,{ytOHeed-ou r,sVoxcnOdu aodogu€OYog' uu\tVt

-u,i,rucue Udu ae qIsOHsHJHeJHH vI erCdd uu\tVtUl'tlrO) 
'WO{

g.ueHsodfi XUyC6hI,IINBH,HV aHHO]I{HH'xr krtfLI udOge€OYOE eVOxC'ud

ngga*o"t^rt U gHHoIfg,HJOduoC XuxCahl{IrgedYH: OHHehHrAsf
'ercfd BHneJBWqrov ruVoxcl4odu oHhICIgo IIoI€ HdLI 'uxad

orfc,fd eOden BYos sEHJcoHxdeg'ou' sc*er(dJ,srnS sHHeN(or

-Jo or4yuJ g 'rJr.rHex(orrJo xICIHctrBHsoIrrB il4 dYos aHlnoter'[r

-otl'rsdoguioYos eIqHHoHIIedltrra$nu agsoJodag EH scJ,I'IVox

-udu Vos xHIIWeeVou sLrHu,sotqrouJn 0/ogg aelrog dff,f, g

n)ad Vrc^d HHHVgI4III4V€ l,Idll godogv€oYog

XIqHHOHTIVdIqTI,IOHH XIqgOJ:Idas trI{HVIHU aI{HeIIIhAIfA'9

'rNg_TollolloqrsHl'IduoYuserertrudoBUB€alnig'll:?'l*

* I,0l JHsBi_ioJ Elrria:l<uilou aoHrrou 'ttoeudgo I II4)IBI 
'IqliHhHIros tJoHHBt

-iri,i iqrerrcud ouycenur.adoer weh 'oHY{oVBH oarog oJ€ -'HtrBJc}I 
iw l' l JoI

-grsBrcoJ Lt yralfu htrqHrlquo tqHarsoHuJ,crt guHaIrsI'IJ,oduoc olqHqIfaJuI{Ifou

-oV u,r,6 .eHr.rx<esyc s u furl>l<usyc s eYoxs udu guHersuroduoc xFIHqIror

-UHrOUOY JO rsfOs gHsOdr{ oHHa>I{HHoII cJ,Car.r( OUX.I{H 
'OJOJ ewOdy

/-08:s
nu,ttt,{rou }tygoHeJ,cvou alrJ'ou

'r1r tot : 009 ' r009I ,A L9'0 : {u

?V.r'196;t, 4oIr,trrudo(r ucrue,{e'troucog

t9r

rcra.r{ged1 'uIlruYodou fin,Iqr{eehgnoduaHoVos soxog c r.r, d€fiH} r^r,rqwozrf
-ur,cVou '1,{g,iliue}<orJo IIIqHqrBHsolInfB x Honodrtudu lu,oeltd,oJ 'ertrroeHd.o.I
oJoHc,o'Hovo,g BHHSJHIT gUerCJ,rtCJ,O vOUdaU s, IqH,UlfOv SrOyA 4rSUHaX<OrOU -c,Bd 'Huv{BsN? rH, dogueov,os rJrqu4aH,urr uctl,aBsrcJuhce'Bd 'g 'danrudg

' 'KKsov
-cr{, xlcrHHesrceJca hreuHeso€qroucu nirqgqrrerlrflcxBhr J uUgI4
>r sJJorB>I(uttgvtdu sHsorc^{ orqHHBso dueutrvueodu r^o#d
.90 IIHXBI 'sUHemOdO 14 tsHHe]KgeHCOVOs VttY WaHHoH,rfoucog,
d,Vxeru HVoHdau g alqFIHBgotqlfoucu 'Vofl xIqHINotyour rqc,BtrBt
AIqHqIfEIHhBHE CIJEHTOUCOg UCJ,I,IVOXUdU OJh. 

'I/{AJ 
OJOHIHASJ}

-erco Jo BcJeBhHIfJo BHHaHlfoucog Volayt JoJe ou 'l.auuaxddooc
xHHdaHax<HH XrqHqrfBHnauc, €og uJJanrs-lcarndco vos xHHWee
'vou auHoHroucog 'amrqg xnnHedrowcced 'xsugorcd udLI

'lroe udgo wtrvBJ 'Hr^rrqHr roevou vvu yos xrqHJJOHXdesOU BH
-qodd sr.IHomrqsadu, w I BH'u' erc,{d HHHrv w I BH sfiHerfiorrJou
troxcud 'a 'J 'rqvos BvoJJ oJoHJcoHXdesou rasarnorJor oJoH
-qrevd unHaHerlren NuQed-r seodJcorr vvHesoduravow r4HHBsoH
-co_ BI{ 'qJcoHhoJ BEXOCTcg qCEren{rou 'o 'r '0/og-t Hrpmrqs
-e ciu oH sHHoHorxJO' H lltrIe HHBV Hrlru)r JohHJ)r E $" 

-rcHl,r 
llrfioro w H

J HregaHaedc Lr ursdagodu suHegodHravor,{ rlrersr.{ea4
.EoIfc oJoHJoHoYog HJcoHI[oW

rJoHqrBheHosdail L'0 LI g'0 ig6'0 eruoeador oJoHJOHOvOs LrJJ
-oHmor^'r xexrogudc nciu eaourrvx{y" ':) 'g acio.ledralsuoclvu.l
EH XeJ,H,eUdUs Xadr, s qJorBsod,uraYom oHHOHrfOUJrOf .,UU\t
-vtetttuJve. ore udui udogueovos BrlraxJ ersHudu ,oJor Smody 'HdJ.ar{edeu ouxJahHJorroaJodtr'rar v oHXJahrirorodvu.r rcHoh
-r{rou gHHBXcrerH r,trqsuuv oU'e.lar,cud dltaxc or,(rnordverl
rrurogEdeed ('i OZOt) seaduBH 'O 'A 'vrovoreni w,HxJanursed
-vur a>t<>ruJ B 'suHa>xugtr BJoJamflr,IsoHelc{es hrBHHoHsedd ou
novororu r rHlrJahHv{eHr4vodv}rr HJcas oH>I(ow eyvosuu voudeu
s uxad tH eluoendo,I oJoHJoll,oyos HHHAHIfOlIJOg JOhCEd

'.t ̂l 'ra.,tgrcl,tcto
eJ,Hoel4dio.I oJoHJo'Ho[,og eHrHBJuru B[ltro]t 'gI^Ied€ - 

I Lr,dc/rni ,t4,Lc,o,H,Vogo,d,u
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'096'0-600'0 ,t.radag v av{lllrg HHIIBdlsrH$'uH qrcodo>lc xed
-;;o g 'onnVadac y amcIHaII H soredag-,{. amqrog oHhlqgo HHO

igg iud) edaeo HYEInoru ou H aoladag xIqHtBd .'( sclolsHew

SHHA>I(OIfJo XHJ€ H'ICOH>KOnitOs elqu'UOUlt'edJ,qrHO'II L'0-6'0
&esrgBJCoO daeO euV IJHHaxoIfJo xiqJcI{IfI4 sorc qJJSHIIOW
.lrtC/"rt 'CrqJ 

lI y'toyox3ed c Voa xl'IHI,{aeyou oI'IFIaHIfoucotl

;;5ilr"oOu- soyrcuhn €I{ woHYo BH .r,,,{c/m ?0'0 lluledruraS
-HH I{rcodo}I} geHYado, udil 'uaouuga-6 'g 'V I IJqH}9V oU
.pIIHov oJoycd;soD UH,HohoJ oJoH,Vedc XBvJcBrrd xAsV BH l/os'

XICIHI[AeVOu OHHOHIfOuCos scJ,aBrgJCalnrltco HxJ-ahI{Jxu$' AWAXC

r,rolrgr oII .raoWoJJHc, gosoHdoy oJe ssrxiqdsgd 'uHV BsJclJosc

6;il;"#djsrus roIBsH>KdeVVou' a*dorox'sgH€l.c'ud eIqH
-Vos .r,[.r,c,ud xBHIJocJ,ug xIqHHosJJeJJa g 

"t'[c/w 
6'0-90'0 JoI

-umgsedu eH Hr.rh;dJqrusult HJcodoxc eIcIHqIrBhBH elI{BV u 'eHv

-OCIgEr AH oHhlqgo li,udu.tc usY BqJJgOsc elqHHoullud'r,Sru4r
.pruHuaqH>r{edouo radu rrBHgecJBg oHhI{JoIfBrIB BJJOIE}I(

-HHou xHH s r.rHsod^ Iruderc HuFlel{trouB€ IIoHHel{adsovJ,udv

UdU 'uIcOlIWe Xr4 BHHahHros^ uvY sJqJBalqsorBsgo r''tlon

eOSireO s EHHax{HHoLI'IqHBercBg eIsIHH'oHIIed'r.sruSnu vEX

rgrgrggpd asasred s, sHHexHHou u HtrrHdu.tJ 'IqH'Icestualngo

nurnsodu Hadrcrah ou daeo lfnHaxrorrro xrqHHoY esrf,goaf, elqxsouhudr<IrHO '88 'll'ld
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hBVe€ xHxBJ sHgemed vvY rqJahJEd euycar'Hvs,vdyu,1 ',(cedda"r,

ufs,gawHouYuu ordsdau pH H qJBsutrou oHltorlr dVog 'orHHeh
-oJ ou amlqg, Hxad eH ,tvos sredugBE H, r{Bg,/tdJ HrrH rNvtr?HB)r
ou iltoveJorrBc fYog, qJ,egevou 'Iquuirov xuHorvf xHnqrovodu
XIqHhOJBJCOY HdU LI'IIIT . HyAd gI4 HIAIEcocBH f,YogI qJBgHhBxBH
'eligrc,l[c',lo oJa g v uyVogeu Voudeu g irJBgHrBt oH,xow HII
-Hdelc H EI{Ho}I(HH'ou oH}iBJ 'voYoguu Bi oIgIAIeBgI,IrBt 'ecuddal

goHHalitgou BH IqhudgJ,c' u gunox(HHotr qJBsogqrforrou oH)r(ow
vos xrcrHhod r4,Lrnad.r,sru$nu goHJcoHxdesou srv xguHe>r(o,rr
.JO XIgHrgIf?HgOITTE B. VOg XICIH'I^IOEYOU HHHOHIfOUCOg UdU

x:Id xvHtI,IfoY g nHdvJ,c I,t Sogqrgd s
HI,IH:IXHHOU XIqHHASISIIICg WgH,Hvgotqroucu c g ugH 

' '9

'sHsodd eI{Hax(I{Hou eoHqrfoJu:HrfouoY HrrgrrgJcalnztco amqH,ed
udogueoYos BYoxcud suHaHudxoc srv urcd,d H,Hhelewcrrox Hdu
r,rho] 'd oHHrfoY B, oJh 'oseharulo orrqg emrqg 'xedogeeovos
gr Yog xngoJ,H'fdr gau,aodr{, sHHa}KHHou war,fu ax{}rBJ qJ.urr^(rou
oHlr{ow uxad eH eodogueovos xnssouh,udlrrH$HH xHs
-oJodeg UHHBII{U' eLIHehLI:IfeB,A 'IqHBSOHC,OgO qJlqg HHXToV soBh
-,trc xng,qreyJ,o yvv suHah&rryc,H, lsorc, oroHfr,esodu.lewqroyl
-ve"le aarrogr en ,{,Hngr{r; us scJ,er{yHerloxod qJ,HrxHd irBHHa>r(

-rdau s Hvad arrc{d s ouHerxrqd eJ,Hvoseaodu ovBH oJor€ BrrV 'xodc_ urquqrarurv qJ,sHedxoc oHv<ow oJa sJcoHsr.rrxaQSe o"J 'reuderert rJrarnorddnJBr rqrox qrrrev,( HrJa laosamov qHoho
eurruduodaw aoHHBsBvA'UrrBUda.rew oJallrorBsptrrr4et orHFr
'avuung v oruJcrr.,teed g H rqvos BHHohal u,tcodoxJ o{r.rHa>r{HHJ
.,truamerog erna 'oa guFlohec oJosH)K ornganures{ y orreg ax
-ed s edouvou euHeYeo] 'goHhor,u.r,covoH prrcrg sr{a}{aw s Hxad
xuYoxced xIqIfBIA[ pldu IJHHe]r{orJo xFrgorc.{d xrqHHe€odulul,n
-qroxBs HHHeIrxIqd ndu ureuda.lew oJal[oresHrHe€ u>lsrqwodu.
vBX v'BJ 'EC[fE}I{HHC, Hl,{evO,I C VdOgUeOVOs VOxced gtqH
-uandrou oxuHvg 'FI['os qJc.ohtHoJcegac 9,J,BIIH€HHC 'OJOJ AW
-ody 'girnxedrr rrgrc' udogeeovosi voxced, u wrqlrsHJuacp$e ew
"qJcfl qJOrBgB)10 VOg XHUII0eVOU uturor{tfoucou ornrr0rrtrrcs/t ou
aHJUuduodaw aoxBJ'urafi,ud.r,sruSnu qyeluoru qrnhHraa.,( ng
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-JEd'H.U}I{BSyJ tl_€pl JHoJ,coi I4 40 oHCUeU -Bdrclfaab qy?rnor ,?.' r 
'BJ 

/ Ellaotros ulth

-",riee 4o""nen>ri eu{r.rH ^ 6or*_i:ilr"#: 
Bdrcrs@ sv"'noru"},t;;g;t*gu;i, 

;',^f"T,} *g"^;:fi"6 z'oi"- -;;i

-de.Lruec a o.ln 'ldc/lt g'0- I'0 lilYg'l-" -om€rerro wo qo - 'q :a,{€otr's s Edo,rp' 
"r"";^##;":":0"""yn":9j J n c'I -q'0 ' olclf,oHlno$l HI{BcouA} H

]"orJa5u iio."aoi t3i*ttooHotroe dxdea3 (sor) , 
" 

,, l, :0,
-cHaI I.{ lteldog >t H, l'[ 0Z-€ i lsul'Irotr

s eJHosrdoJ oJoHJoHoVos qrloHrflow eurtwdo{ ou sJ,riravodlJo osxolr 0l glzHeauH,xedouo rwadg
r.rJcoHtrosoduaHsodI ltor,uarall$$eox lt oHhoJ aH
-rootroa lto,luaunurp,$eou '.ldc/w 

996-99= 3xo'L godIr, udog,ro orslcouuen,{re gou.laaasr.r J.I.I€Bsc a B .orr
-gar,rnu@Qeox J I4l,BfiHaxolrJo IllcaoxllHhelfl -v(orc ole OH 'rlolfx IiIIqH,JrIuo ea sJ,grevadno oHxoII eeHhoJ
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xrqHhogodar.,(red xrqHHeIfuoxBH
AHHA}I<HHJ OOHHAUEJCOU JHYOXJH
-odu weJet 'ydgytxo oV Bnscahr
edrqJ.eh scJaB>l<royodu Vozdau
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-ad suHaruoxBH Voudau BcJaBH
-HhBH 6HOIH 3 
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-ehHoBdJ H HycahT4JHrreHe qJtsr
-HhcYoil oHy<ow (aocuuee xrsrH
-hosodHrr,,(.rad oJa) BJHorrzdoJ
oJoHcoHoYos r4JcoHgocorrJ rJOII
-ot.(durdwdy>re dHrlr,Hreg .(ex
-oJJ vrrY) qJBsHhr4ras^,t u (ruu
-BJHU rJrtr) qJBmqHOr^[^ oHqreH
-oulrdouoduOIJIJaCITllacrTrr,'\1 wvqavvv

woY,,{g BXoJc vr HHHvLu\ IqHlIh
-Hras 0IqHhtsc0r^rox(O weHHeHOi^r
-EU r rLrJ€ C HHSJCJASJOOJ g

'c/ew [96:Zl G,'26+
+ I'96) JeY.,(g BHHhHres xH BEH
-Vadc ieyo,r,c oJoHrre€yolt oHHh
-uros rJoHsBd tsHHVLr4rr ,lsunutt
-as oi.,{govoJ I^tawqtog EJHO€Hd
-oJ OJOHCOHOVOS UTCOXWa Uelnor
-fdurd.red snHorotreduo 
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'gOCOriJ 4ornor/tclur.,tr,tf vye Ho)tocrqs, laBvBrfgo rHotr{doJ
SlqHcofiol/os oJh '.laugtqsevou or€ 'Vos xrqHrlrorvour oHHBBo)I
'oxcEd aog'doltoHgBd eorrog oHirreJu,hBH,t rraawE Iqrr HuHBJHtI
I^[oHdoriousudeH Eriqcog udu 'lto€Bdgo r4rHXBJ .6,g uxo.r,c sr[ lt
/gI VkIHVLUU sr[ J,enrgBJcoc (r,rnuHuY rnr,iqHrrrcarraHvbdc ou)
BtroJ aHHohoJ s fndwusunr v urudruucxun euhamoHJo .oloet
olfoxo '0 'T: 'c/elrr g'6:g'Zrz,-(96 qc'vrundrou yo.r ee rr.,roYoxjJri
L\ w'ovoxudu dtrxont uniaHeed-xsunem,^,{uov xH)IBr ndu .Ha>K
.OJhI{H vI.IHBS,HHHIfXISEI IqHOg HTEVEdU B8 )IOJC #TIUII'CVOU V 'rodsJ,cJ,dcro uvcohr{Jvedu BHHoccBg r{Jc.Bh goud'o.oyocrirs srr
BCOHIqg dodsox v vo,tHdt BrrHlita€vou oJrr ,oJrnndg .BcoHICrg
acr{Hox BH VoBr XIgHrhtroTVoil oyoll.,lI rHHzJIIU.o eHHHeV ICIHaVoe 'radu 6I.'vg'ul g 'BcoHrcrs socd,H,oy _sH oJoHvo sry uxl,vvvg xv
EJehcBd rzvuvolelt dewudur lrevosudu vos xHHweevou, socBrrB€
xtqHHaruovBH HuHBqotSlroilcH Lrar,couxowtos lryueho vtv 'du u'rralugadlou ro scJ,HvoxBH no nrodiroy
BH'ouHtsoJcc.ud'qlcow,uvogoduovog,xgJcuh xtqurrurgud, oJo g rqvos 4auaodd euug{rr xex 'xsra.le€Byou xayBJ Br{ aHHBr r -r4Hs scJ,afdHcxuo ex.lcur,f adogHa ndu .soJEuB€ xHHHOHrreJ,
-udruove xnr,{uvoxgooH erauar.r{rou scl#rar 4enevBS goHgrurf.r
BCOHreE Xecduox s Vos xHHr^reevou r4Hn'eJ,Br{rucy€ 

"ou 'HvO,s rqceuBg ATqHJCOyWO Ounrqrog scluddurdlrdyxu ex
ri.wo,t x xtqdoJ,ov g 'ecbutqg xecduox g,iqJ,Hoeudor, olqHcoHoyog,
HHSUJXOUCdaU Brtrqcas Vos xtqHweevou I{Hh,BrEdIfUCX€ Vrfy

wlrnHstrrouSos f, xvvoxcvd xrqHHor{Irvrv^rfuSy€
XIqHTVd HdU XN AHHVgio€qIfOUf,H I{

xtrHgorc^ xrqHHirgJ.c'grcg g vcoHlqg irc^Hox g
YOB XIqHWIISYOU BOCVUiVS XIqHISONWE IAhCVd '8

'Htrog enHnaeyou) s, Inurusedxovos u solf 'BHBv eu 4eurred,r,sruQHr.r B8 r^[,EHHAyOrrcgvr,, our BJIquo ruo,r,end
} e)r{xBJ B 'eilr4J. 

1 rrv yBy xHBrrd,rc, xurnudgJcJ,osJ,ooc, B H,XO 'ahHJHITBHB HJJOIBIfaY IrIHIfHHedxoVog a €IoilBHBx EH, tsLitraJ.riil
JOh} B€ gLIgI4 IqIOhC.Bd 'VOE 

XHgOJ,H/Td.I IqCBUBS OISHHOHIIBJ
-B^rfucve aHmqrog rqsandrou Jcer r evsd s vveHuy o.roxcrudx 'ude) eHogud g 'o.roHrr uu€v ganvad3 s, eodawudu xuxul 'Iqv'og engru,aeVou otqHelroc qrgHcarlslgi
ld.rom endolov 'vos xnsoJ,Hdd.r Hyorou scru/tdnmdo$, *n" ,ro
Htros uunudlqrrn0 14 sorBHBX osrJsod.lcd. udu .J"giv ouo"o
H ddJ, u de u wer urrv r4He go rrox c B s JJ o h B x: o JOrrr o ilo x "s"iJ5 u rrdrou
Brog'vog xlqn'I^logvou al{HaHlfoucos ooH,HOgJccr{>tcr,tlueveoa,
u[rurr.IHudxovos sH uvcduou eHH.rravJ.o o>KXEJ e ,uonH.Lorlr
[ou uu\tud"r,.ruu6'hr 009-00 I Hr^rBHr]xesyc,tvu<olrr- aHHEoJc
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.nd,r.trnQ JorBgHrg,BHBJc{ xBYodoil xlqHqIrB)Icl(Irou vr xlqH
-qtfuxJ XIqaHnIJOIC^,aH 'Xtqrxtqd g HH,)I{BaXc oBJCIJod"r.cr{ UdU

' (rueod[ o.toxcehulIeHHv) Vos xHHIlasvou
tsHgodf. rHHON(UHOU OJOHu(OW€Oa, Jo alxver, u 'u,l,HgeY HlIh
-Hreg XrqHrohced''Vodou xulflolusndvedeu IqHI4gdIrJ'aJ,HosHd
-OJ OJOHooHoYOa I{JCOHIIOIt JO JHCHeBe IqHI{x{BsvC BHH9AIIJ

.PdOUBH

qdo.r,ou t[oJahc,Bd, c, gogdd.l IJoHYBcgo H I iaIfaJBJHsVodrxor€

,tVXam udOeee OJOgAnqrOyr qJCOHhoJBICoY eJ,rdegodu oH

Hdu u 'ltl,l 
0g-I^IoHduVf adu 'ntl,rl 

001-09 eeHel{ aH HHoI/ox

xlcrHx(owo eodlewpHY LIJcoHsBd udu Hcrapsahoulopo HI{,Egi{d.t

,(Vxeyt sOdO€Bs LIHnBJHaIlon qJcoH>I(aYBH tsHHaddg egOcoUJ

ruoHdo.lod HdLI 'IqrogBd aH.rfdtr H oIHnBIHaIlen udHgfd"r,ee
,ufiugddrx(ailr JorsHrourqs'oJoJ el^rody'iqHoulIBJ eiqHJl]avielt

UrH oiqJcHHHIfJ 'oIqgoyuHqlfeC rOIrHeHlI{dU oJoJ€ vrt[I 'ruoeHd

-OJ rJrqHcOHOYOg BI{HOHeBdlue Jo qJHHedxOVedu 'Iqlros BBJcoh

.E)i'er.ugoV qJcoHqrlrgBJO qru)I{doVVou'tiugoddo>t IJovcahHtT
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J, r3oxsrqnrodu IJoI,^lsdI c HHHad{9 
"dU 

'Koxslqwodu IJoHJBdgo

ll gor,rrdu 3, :HoVHs xdsY IoIBHaIIHdu ouHodl(g aoHdolod
.HHNBJE/TIfUCYE

aa HHgOIrcd sH sYoXJH IKiledx HI'IlKBgvc HvHaJc xBVodO11 XIqg

-unrJorcd udu ivogus BHHoIfgdIr.ld adalt ou oHslqdoduoH I4rNeg

-,{d; JBUodx HHN<Ba,XJ HXHBr.lVodou sul{ahers€H H HHHoIfgod{

-sBd.adaw oil unHod,(g agosouc noHJEHBv-oHdBY,( radg 'suHed

=[,g sogocou1fdogirs ou HH1BVHaIloyed Iq,HeV Ll'lfgeJ g
'goJouc IJIqgoxHoIfoX u - tr'odou XI4yuadx qHeho 14

XHxuady uxfioxodu vvY v 'ltogocouc' WIqHdeVd c' I{HnBHHgI^lov

n gounrol,uodur golIHdu c 4IqHqreJBT[Bds-oHdolod 
- 4rsuHesod

-HHHgr^rox HJcoH,Jc'Bh s 'oHJ^dV H Jo{fsqlfoucH 'guur 
I gUgI4

XBI{AIC}IC g XIqhIAHHAI^IHdII .OJOITIBHBY'OJOHdEY^ H OJOHdOIOd

EHHod^g dogocouc emlqs XIqHHBtByd eltodv Hl{x<esxc (xlsttuo
-HIr,edrinuQiru e>l<yer B) xlqHdog,Bsovos xvHHg[lIJ Xumqlfog

udu vuvr III v BYJoHI,I v 'BUHJ. 
II gUgI4 I^laJJHc vufi

.BYHH,IAIOq,YOIOVO8 AHH>KEflXC' B I,IIOHH

,e>KorfouCBd'drgOruad, x HINtsI4Hvaogodr'edrsrIES I{odJoI'{BHY
,lqOgJCAhV>I H gOH Br I9VOE, r,IaHgOd{. 'WOVOXCed ee H IqHI{y<EgXC

rJoHHg^rfJ HJcor{JcBh s 'Hnrrusorc[ uw,uxcahnHxor LI IIIAIHXOOhHJ
-oroarodYHr BcJoIsreVeduo BHHoddg lqgoCouc aIqHhHUsBd
'W 

6 orfLoyo IJoHnIfY 'edr,srnQ [, u vev 'edlaltuuV e)I( OJOvUI

rqg/idJ IJox[IfJ ev IJIqHHorsoJoJsH 'NllHgorJJo Jeal{u ud'r,truQ

troeh UBH>I{LIH 'ulgOeUdOl OJOHTJOHOVOa €H HOVOa C OICAhtg

XHIrrOIBUd,rcOu'Itu.lcen XIqHHOmOa€g vtHvskrlluBxBH' vvfi'dV U

BHOTA9 ,IqccBln.lcBrfu €H xH qJBsHr€BJoJtH HIIH HTNVXBIf HIIIqH
-Ho6eodd,oxur,He qJBsrqdyou JadYerc lqdrquu+ aHvJahHIrIrBJeI I

aB hdrfJ, r raHYerfcou g'Vo g xrsrHlllotYotrr XISHB HJOa dJ B hlH H 8JJIJaV
-gos rruxcohHrtHX gcqJ,uJdesYou OH'alzHersuJoduoJ' aOvJahI{If
-gBdVnJ ooHrglfel,rl Hlr4:,ltr qJBsllhaucago'4llHaYxadsou XHXJonHH
-BXaIAtr gHIOdu IqsHh4oJcd slng IqH>(rOV' H'u>t<esvc IqdJqIfI{O

't1{ 
I-9'0 aeHal{-

aH HI{HEoJccEd BH' BJCBIrII oJoHcoHotros iqsmol,olr H Hrsodx

ro rrJBIfleI^ttBd oHeudgoocaran aa orh 'ltYuu s qTOIIH JedYaIfJ
'FTHHN(BuNo, HhBVou I4 ed,lurnQ HunxddJcHov 'Vodou HJsolllaen
-HHOdUOVOg, W,OlAnA -l UCJegIt'etraduo eij,r.lrH{l HJJBh l;rartOgzd

oep (7,-g'l)
oep (g'r-gu 'l )

otp (g-g'e,)

'nP (g'(,-G)
oep (7,-g'l)

oep (r-)

6<Hq6>Hq

ulrroc
rjoHnudoQdau 4oaalnaln 3
gannedocpdau t3orl,{dx 3

edleruQ ur.r1

HH>t(usrt xnHdogeeoYos
'rrL{ 'qodrsrn{ 

4tllrdauro xrluYoxodu Hdahleed '9I sIIHrguI

Vodou ulcosVodouV aluoHtruQ$eoxudg



9u
-godd oJoHqIrBI^[HcxBr^r ov 'rg 

enuxusyc s gHsod.,{ oJoyc,ahnJ
-8JC rO Ul,{Oe.Vou rqJoclqg goxcahHd-lawoel uwwdc yBy ,gclaEr
-aYoduo "H Brraeyorr BJoc,ns (reHrou) ruxcer,ud.lenoel

'edre,{sidamdr oV aniuu<Bsxc s rqUo,s sgspdd ro rrVoq uur{e>x
-uav s.r,fu eH Bdouieu qda.lou urrun,{c - rtK :scireuyrou eHo etr,{x ,ad,ufsrdoe
-ad s IsYos gHrgodrt odoHqrrBIAIrHJXBW ov ann,xegxJ g lqvo,s gHgod,r{ o,JoxJ
-anrultenuM Jo g'g$tagdeweru 'Bweq,vou proc,tqs raxcar,xdlat{,oa: 

"H avJ

(zor)'ttK+tH:dH

'QOt u ?B) lnlerdnrdo@ or .,(nowesravaduo ,oH ddouen
u '"0 

BoHHx{BgNc' goweunrtrou 'rqYos ,(Voxcud ou "r,oredugYou
HHx{Bsvc BvY IqcocEH 'rqcocEH arqHxr{d.rou qrBgHrsuue.lcd
xBHux(Bsvc s oueBdgoocaralr oJcBh BUg14 xBrreJcHJ g

'gudJ, wogecou r4rru rratualn
-ow IAIFIHHOI^I,BX "r,BUadX EHOqIfHgBrr r{>runcag 'J,Ho,eHdO,r gHg
'oXYogeu HHHqIIBIATHoxEltt orrtrnotumrqsedu,dJ.oc,lqs BH ruorHr{d,l
Xu goxulqJpo C' aICIHI[OtBH JOIBIrotr oHrhlqgo lqHoqrfggBr] HJcoH
-JCOW gowaBsr4ntrBrEs BH HLr>KEglrC HHHOIT{OtfOused udg .ornhrr
-oeuodtr'ur, ordrnordeJcJesJooc qJ,usudJ,er,rc,rtvadu owfyoxgoau
dralo"r,eog 'vos xneoJ,Hr{d.r rltrw xrqseHsHr xHH s sHueyeuou
auHerrtedsrovedu BH qJ,urnedgo ,r,e.{vere euHerlHHa aogoco dew
,?x H rroHoqrHsBII' guueve xrqHHorg[r.re8 osJc4odu,cd HdU

'soVoxodu xlcrHqruwdox ilronl{ehou
-cago c sHHBsoVr(dogo oJoI^tHYoxgoar{ slrHalnehreud susorc,( eH
rolBntnsudu oHBIru B soHoqIrHsEIt tsHHutre isdanree4 'r{HI{JBr4ror

u){]'(naYBe - 6I
:HBuErx gnureclgo - 11 :dJar^roHer{ - ,I :oHarcoy - 6 :ey
.9^o UoH.Irar.evorrgpH pH yohBurroy - g :BJHru reudouo _ 7
:(HYos naueodf e_e-) exgd,dr sBHcrareYorvger - 9 :qragB)r
- g :tsYos cHasodf HHyJahr.rJeJc - p :tcVos suetiocl,( g-uxc
'ahHnsHHV - t' :JooEH grslrx<agodrrrolr - 6 idoronodryerr€ _ I

Irolorugod,t yer€ HrrqH)Kagodruah
ltrcHxfd.rou f, rqHHx?alrf, uuHeaoVf dogo uHexJ

. ?JOf,?H OJOH
-:regod.lHah oron>rfd.tou Hrogud uxulcudar,xudey

r/. w'b sh 9b
"nnt-nA np'nt no nt nL na vv, vg v9 qL ut uJ u't v9

09
0+

0
tz

08

;t^8

'eb 'xtrd

'f t 'lHd

U'

iLl,
' gB Iq do g H du',(d.,tru d e u u u u{Hquol}r cl€rll € ii - o uq rct d.l Hox'g r.rgorr
'IIoJo Hdrogudu JorBsHrgEHBJcit xBHoqruseu s 'oJor aruody .atr
.[olfox lrtogsreY.lo g H N3r 'aHHN{BgyC B; OHHOE,IC,vadCOUAH XBX
qrBsHrs'eHeJ,cd ledYerc davqovog 'ax,hBxodu udu Hvos evofi'ro
glrY auuargJagJo a>IffBJ v 'Hvilvlrx gIqHrBdgo 'ux,x(Hgtrpe 'gHH,
-ergeY udani,es yttY dleruosulr 'rqvos, godu udog,r,o uttV Hedy
.LotesudJ,ewcdYadu eYosoduo9.(dr, ruogd'ou,eH r iemoreVou eg

'fil 
9'6

aeHOI{ eH qJrclg BH}I{rfotr BHoqrHsBu BJOJIqg 'AHOqrHsSU HIOH
-IlaeBH s Lr >re'J"'edev'rex goHHarfgi{rJee s xBx BOqJBJBrouded
Jox(ow rqHHxBgxc eqrc/t .'HH>KBsvc uHHBAOvddOgo rqntrOxC, OHJ
.r{dv H qJrqg lf,rorrr 'ourreuo) "rqyos udog.r,o vvy uvtvrurHos a
Y-osgo deniudueu 'rsnugevou oH g7 'c,ud vH Hrrv;;ev andoroxaH 'fxlec eeder, lauud.r,co[ coceH s, rqHu]r{Bsxc rH Byog .(udevl
-aHsod/t rrv') oHulxesvc s rqvos, ruaHsodf Bs HHHevorrgeu rry
Hxgdd"r, HoHqrBJc uxc,r{uodu n BrregEX uvosvou ytrv yttttcdasJ,o
J,otesHdJ,eruodyad,u o,rurru goudrouo g'gHHou,stsd.ree oslcH'udJ.c
'odu eougdd"r,x<ow s auHasouvusodu orrirnuehorrrxcu,orurrpggr
-ewdar oldurou srJBsuheucago usx<rov rqJurru goHdouo evus
g rqHHx(Bgxc, uvrroroJo BHn;,/tdJCnO) 'qrogBX JsVosyou ^,(lu.r
-ad;e y 'cocuH H qrroJ.BJlrgvodJ,xare gnuxfdrou rorpsurspg
-ercd gUgI4 rreJcuc xBH'r{>r{Bs>rc g 'reHrHXBBXc uHHBaovfdogo
Brloxc ser[orHoruudu orsBh aorfoglreH BHETBXOU g7 'CUd Ug

HI4XVSNC AHHVSOYAdOSO

'guHemddgo .r.o ucrorBBnxdav.,{ rqHHr{Egyc

-gedc' ou gdd"r, xnuvecgo I/oxc,Bd Bvrmsuortr 'suHedrig qJ.codoyc
EBmqrog, :Hvtvgocouc, vnuJddv c orHHaHsedc ou sJ,carn/(niuadu
VurI r3SrATLr trnrrorcr,snrlrr rrn Lrrnr{n.n ^ rrrrrrJ t'^ ^^,,-r^,^.J .--^^^ gsv wvvrrrr rrvlrqrrrrvuu rrvn*r,uy\, \,/ g.rrrl('Lll\g dvflLIUJUU t;UddJ
-xerrv 'D 'g iuro"orons 'y 'g 'dxrud,eul 'W .g.oruHoHr^r oIJ 'qJc,oyr4la otdHqrel,Ifiauo g Bcruuguyou H ,IqHHN(
-EsN'c gqJ,cf f y{HHHorgoHBJcd 'ruococBH BcrIJBglqc,BcJo Ja}I(ow
Hvodou uvturrurJ,Bh J arcawg qlcoxvux sBHhoslqruodu' BvoIO
-JO 'OrOgB€ v {HHXU8UC soorfrnrdfg B, ]1r,oxolor4rBc, BsraByOU
fircoxwe BoHqrBHIIeuc, gH vedo,r.ov 'Bvog BBJC,Hh sCJ,efeqroucH
Hlc'ovYHx( KoHhosHrrodu eErrcahBy g 4_oxatsruodu tson.ledgo c
uruned.{g 

"du'x,HHHoJCJo 
s sc,JoBsrqcedgo H UC,JOEutUHvOU 4Ov -odou gouuadKg-eud c' aJ-corus BHo evdx.r,o '.dnuxugyc HHHaoxg

udu ordmuYoxodur a lregr{dr ilrrqnqruddg ou HcJoByou ud,osJ,cuf,
o,to,tc,ggurr evug g ilrcoxrux gBHhoglqwodu BcocBH olqrflowou
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BcJoB dvrgut, eVdxlo 'firaYoroy, IJIqHdog'c, s HHxBsvJ XIqHqraV
'Jo tI4 I^[oVosoduOgr{.dr, hIIqHHoQHJ tsJJaBdugoc' BVog 'BI^d.{x

-v,s vHHvxdaYVOu [ [rOgBd, s BHo+HJ BVosB, tsrY IilcocBH-r'tridx
-Bg JOIBsHTgBHBJC/{ LII4ftHBIJ 4OHo,oCBH EH OJoJ€ vnfl 'edogue

-ovos oJoyBr BgJc'rJodJJ,/t Br ioxc BvHslIvHulaIsildu BHPePXoU

gV 'JHd EH 'I^[ogocouc; nIqHHo+Hc HH>KBaXo tH IqYos dr'uVou
qJirrsJJalnd,co OHcBdgoocaren'eJ,HOeudOJ oJOHJoHoVOg HJcoH
-InOnr gomqlfogeH Hdu oJOCs aIIIBh 'Hrwot IiJcoHXdasOu Jo I^[ B
-/ aOIfog oH aHngl{IrJ BH Bc,JaBJPIfoucBd gUg14 xBHI'I>I{BBXo''B

YOe XIqHIIa€VOu qHOsOdf gHXJOhHIIBHHV bV.lov 'OBhr{rc' g

IqdOgVTOVOg III4ITIOIVgIq3vf,g I4 AIqHHOOI4C

'qoH'IJOJJB g XIqHHOH[gdr,srrn$nrg H HH]I(Bsxo HHHOX{
-otfouced eruexc vutviudu sc,reEBIqJHh[ soJOhcBd uusaVosodl

rudu'rsrYoa, HHsod^'edogeeOYosr JHgeV'uwtsHHa>l<ddool dvx(ont
,aunsoJ,lced '(tsdlawenY 'IqHHgl{rJ) IqdaWsBd xU 'HUx<BsxJ

XrqHdoge€oYos oIfC'I4h OHeIlOVaduo qJlqg oH)KIrOV gOJahoBd

tsHHaYesodu aJeJqrdsed g 'XI aserJ s BHa>KOIrtH <<IqtrosoYos
- HyHHr^[ecLtroUOYog - IqHH]I{Us>Io>> awaxc ou gUgI4 xSI^IOJCHC

E Hr recocBHodJyar€ Hr rrclHN{^d,rou Hl^trIqH'H'Baov[do9o'uv{BltH>K
-BaXC oc sodogesoVos BIohJBd oroxcohursBdvprr E)IHVoJOW

'gn€ soc,ocuH xlqH>(fdJou xIqHHaHBd''Lcoduced oaIrogHBH

8U XIgWeHHOrlndU's.odat{eedoura,r xtqdorovaH BvHJcIrdaJvEd

:BX HEXredN uHeVeandu 31 
'IIgu,L g 'gn€ aIqH>K^dJou' I{ V Bu

.t4I OJoHHIlg^rJ :so[HJ xfsY WoHsoHCo s IqcocBH oHXJHBHtaI

.dg UCIOIEyCdutqs oIqJcOHHoIfmIqwOdu rr,rreds aafisolcuH, g
', IJOyhO'J tsC'JotsIf

.eVaduo "D Voxc'ud guvcoh?IrxB+ (uxxnaVee Jo) 'q xEHHaIr

.guJoduoc xglrqroJuHnouoY' H 14 ov:>r(rlsVu€ vrLrHBsodHr^.lad udg
'YUy w,Hmhd,trl{Bu c' dvrrol JaBV_ (g e_xr,or) - g - V _H H - O
XlqsHdy ouHAhacadag 'ct1 xeVoaodu,ogztdr, s udoues qdeJ,ou rHH
.areYadIro UHHBsoHcO vH vEHHaOdIcou '€r - V vusr4d>L HBvceh
-Wulg.udeu rcr,HVosodu OHtlralusrouoV HoHr X uI O Vf,o oHcIIfeIf
.redeu tsBw,sdu scJ,H[osodu LI douult gHXJOhHdlanioar glqHrott
i3rqr[OltgadJ sJIHcoHBH xuSed,i BH'BJocEHoC.l,xal'e oJoH
.Xegodlnan oJoHx({dJoII IqJogBd ByuJcHdarvedux EHBtexou

VV 
'),r4d BH 'BcoJBH uHJ JoIBdugrsa sococuH {'Iorurev oU

ude.,(g
-deead oY IqHH>KEsyJ HoHHBV ro xuVoaoduog.{dr s pI aH'Holfov
TJoHHoHTTBJBf lfucye s'gog[d.r, goH,VB Jgo H lllalferu.IusYodlvare
,{V*a^ Hrfelfl s tsHHarguJoduoc euvcahursudYHJ scrolBsHJ,LIn.,{
ttK edoueH qdarou lqwni.i(c' HI{HaIfoY'aduo udu 'ededsdresod s.
U aHr.ty(BsNc s tq!'Og rHsOdd oJOycOhHJBJC BvIHv,geIfOX qJBsIqJ
-ur,[ re,(Verl orod"l3 'r] aoH €H oVoxced udu dg eunxusxo g
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Hr.txBsuJ HxgorfoJo'JotBfiHedrcd eH'orr.tgBdu yBil'i.tI^leurx
-Egxc VeH lqHocrffH€rBu soEosoVos xrrHuoQt'tc, egJ,c'godJ.cfi udg
'neYorfox glsndogc s rqvos r'rocodgc, oc, sotrogovoq, xIqHHoQuc
oxqrroxcaH: JorBsuBdrcd udogeeovos, eHHrV gomsrog udg

HYOg
rHgod^{ oJox€uu oJor[Bc t\i g'0 aoHer{ eu fHugrtrl eH ualnduo
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-cue B 'gococBH tsHHBgrqcBJs drocrqg leemnfrf o16 'vnyrvJrav>r

rcqrPgHttuctl, JOXtohr xBcocBH xprlnoresrqcBcs os Lr xdveos BJ
-J,as!-aVHs ltolrd.[yus c a.Ler,qrdeed g 'wocooBH-y,r{dyus tscJees
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floAeol BoAbr or rpy6uarbrx ApeH ocyulecrBJrflercfl n c6op-
Huli' KoJro/r,eu, npeAcraBJrflrou{Hri io6ofi iesepnyap, coopyx(ae.
rvrufi ue c6opiHoro xe.neso6eroHa. I(ono4'eq cryx(rlr perynHpo-
BO'IHOI? CMKOCTbIO, A TAKX(E B HCM OCA)KAAIOTCfi B3BCIIIC,HHbIC
qa,crHrlbr H pa3Meularorcfl ,Bca,cbrBarorur4e rpy6n. !,nuqe c6op-
soli. 'xauepu o6rruuo pacfloJrox(eHo HHX(e noABoAflurefi ApeHbr'Ha' l -1 ,5 ,u .  Hacocuue crz jHrr luu Arrn or6op8 rBoAbI  rs  c6op-
Hbrx KoJroArreB Moryr 6urr KaK coBMeuIeHHbrMH ,C HHMH, TaK I,I
pa3AeJrbHbrMH.

f tr4A, PAB/I'Hr{ECKVLH P ACq ET

flapaMerpbr rpy6varux ApeH pa,ccrruTbrBaror no reM rl<e
QopuynaM, qro rr nrrfr caMoreq,Hbr)f rpy6onpoBoAoB. pac,rerHoe
HanoJrHeHHe rrpr{HHMaerca 0,5 AHaMerpa rpy,6n. Cxopocrb ABr.r-
xeHl{f i  iBOAbI, 'UeO6XOAHMafl,  ArIn [epeMe[IeHHfi B3Be[IeHHbrX
qa,crHrr H3 rpy6uarux .ApeH n c6opuHft ,xonoAeu, lcrsrHSB/ru-
Baercfl He MeHee 0,7 tv^/c.

f lpr lpacrrere fopu3oHranrunft noAosa6op pae6u,naror Ha
yrracrKu c pacxoAoM BoAbr ,B KoHue Ka)KAoro Qt. l lpu gToM
{HaMerp rpy6uarorl ApeHbr dn ,c 3anacoM onpe,AeJrfler,cff no
Qopuyne

dt:\fffi,, (  I  t 0 )
fA€ Us - He3aHJIHBarolUaff CKOpOCTb ABHXeHHII B'OAbI, M/C.

f lpony 'cxuax cno,co6Hocrr ,caMoreqHbrx rpy,6uarux ApeH
npoBepffercfi TaK)Ke no yKJrorHy 'cof,rra,cHo HSBeCTHbr,M Qoprury-
JraM. ll"rrou{aAb }Ke BoAorrpneMHbrx orBepcrufi lo, M2, Ha 

^ 
r lr

AJrHHbr ropH3oHTSJrb'HOfO BOAO3a6Opa MOX(HO paccrIHTbIBarb IIo
Bbrpax{eHHro

fo : etl864oop {2g;r, ( i l r )
rAe Qr:QlL - Yagnlnr_rrt _npuroK Ha I u, rvrs/(cyr.rvr); p - xogdsuunerrr
pacxoAa, panHufr 0,6-0,62; g - ycKop,eHHe cso6oAHoro naAeHHs, u/cz;
nr-  cpe,qHHfr  Hanop I IaA BOAonpHeIvrHbrMH CTBepCTH.f lMH, M.

I{ncno ornep'crnri H paccrofiHne Mex(Ay .HHMH onpeAeJrfl-
I f l T n C t  f T f l  2 9 1  I I  4 l ' I . I L I A l r t r t  n r - : t t f , t A , T r n r t  n  r a " ^ n n  n a h n  h  m t r r  r - T r ' ^ . . ^ - -r v  r  v ' r  r r v  v q A q r r r r v r r r J  l { r r q i v r v r y J  L r A f l \ - r r  v  u r l l f E P U  L  n n .  .  4 { . n a M t r l P
oreepcrnfi  Hnv HHIKHHx uleneri npoBepflror no 3acbrnKe.

PacxoA ropa3oHTaJrb,Hbrx tBoAo3a6opon B _cHCTeMe HBilB
cJleAyer paccqHTbrB&Tb c yqeroM He ro/rbKo Hcroq,HHKoB nHTa-

t82

4.  i ly r tEBr, iE Bol lognsofrb l  - - - - -

.r lyueeue BoAosa6opu f lBJIslorur pasHoBHAHocrblo ropr43oH-
TaJrbHbrx soAosa'60poB, Koropbre B BHAe snnrrpoBbrx rpy6-
ry.I_e_H pacxoA 'lTcfl. H3 rIIaxT,HOrO KOJTOAIIa.

Ha pHc. 48 n rrJra,He H pa3pe3e rroKaaaHbr Bo3Mox(Hbre cxe-
MbI ryqoBbrx ,Bo,(o326opoB rB cHCreMe I, IBIIB. Ha orax cxeMax
Qn.nmponue rpy6u p acnonolKeHbr 6,uuxe K noAouBe BoAo-
rloc.Horo ropH3oHTa ,B BHAe .nyuer? BAo,lrt 6epera napaJrJIeJrbHo
uuQuntrpaqlroHHbrM 6ac,cefiHau H B rBH!,€ pacxoAfftrluxcfl Jry-qeft noA py,cJroM peKH. I{srqFrocrb BoAoHocuoro cJrofl no4 pexofi
npHHH,Maror rHe MeHbrrle 3-5 M, npoBepfifl AOCTaTOTTHOCTb
oqHcrKH no_BepxHOClHOrl BoAbr qepes 3ro py,cJro peKH. @unlr-
poBbre rpy'6u BAaBJrH,Bhrorcs u3 uaxrHofo KoJroAua B BOAOHOC-
HbIe necqaHo:rpeBHfirHo-rafler{HHKoBbre orJro}KeHptfl, a nopoAy
Lr3BJreKaroT no Mepe BAaBJTHB aHHf..

Taxue f iyrreBbre soAosa6opbr npuMerrf lror npH MourHocrffx
BOAOHOCHOTO rOpH3OHra ,6onnue 6-8 M, KOfAa no TeXHHKO-
9IiOHOMHqeCKHM npHqHHaM OfpaHHqHBaercq SaJrox{eHHe rop}I-
soHraJrbHbrx rpy6 B Bbrpbrrbrx KaHaBax, H npHMepHo Ao Morrt-
HOCTH g 20 M, TaK Kar( IIpH ueHlurefi ,MoulHocr]r pacxoA BoAo-
ea6opon, ,cocroglr{Hx Hg cKBa)KHH, ,crdHoBHTcs MeHee
lbrroAHbrM. !,nnna orAeJrbHbrx nyuefi npHHHMaercff Ao 20-
60 na (peaxo 6onnue), HcxoAfl Lrs MecrHbrx yc.r lonuft. ' izrro.aa
NPOAABJIHBAHHE rPY6..UYUCfi BbIIOJIHfl IOT TAK: AJTfl  NPOXOAKI,I

Pnc. 48. Cxerrla c[creMH HBnB c nyrreBbtM BoAo-
sa6opolr

a - nra:ai ,l - uu$NlsTpaIIIroHHbIe 6accefisr\ 2 -
BoAoBgA, nurarclqHft ugSunrrpaquoHHbre 6acceft-

. Hbt; 3 - c6opnrrfi BoAoBoA ulaxrnbtx KoJroAueBt lyqeBoro soAosa6opa; ! -  c_6opnrr f t  pe3epByap;



oAHoro f iytra ucno, ' lbsyror ABe tpy6ur; cHaqaJra npoxoAKy Be-
Ayr rpyoorl 6o,rtruero AHaMerpa H SareM MeHbuero n?aMer-
pa;  pa3I IHqa AHa'MerpoB ycraHaBJrHBaercf l  oKoJro 50 vrn, t .  B ue.
Koropblx cJryqaflx rrpoxoAflT cHaqaila Jryq npouuoli  cranrnofr
rpy6ofi ;  3areM B Hee BCTs:BJrfrcr Qu.rrbrp-ryr{ MeHb[rero AHa-
Merpa, a f lepByro rpy6y H3BJreKarcr. 3ro, B rracrHocrH, BbrroA-
HO, KOfAa BOAOHOCHbTe neCKH UMeIOT KpyTIHOCTb SepeH ( I Urrl
(6es rpaBnfl H rannxu) . Vron Mex(Ay flyqaMu rpr.rHuMaror
He MeHee 30o. Cra.ntHtre rpy6tr no46nparor no' pacrrery
AI{a MerpoM oKoJro 75-250 MM.

!,uanaerp uraxrHoro KoJroArIa, o6rruuo xenego6eroHHoro
orrycKHofo,  npHHHMaror  oKo/ro 2-5 M B 3aBHCHMOCTH OT 'CnO-
co6a i lpoAaB/IHBaHLtf l ,  rpy6-"rry.rer?. I(ax<4ar rpy6a-.rryu, Bxo-
Aflrrlafl B uraxrulrr? KonoAerl, ,cua6x<aercfl saAnuxxofi. BoAo-
noAbeMHHx o6lr.rHo pacnoJrafaror B rrraxTHoM KoJroAqe B Br{Ae
BeprHKaJrbHofo HJ\H npH,coorBercrByrrlHx ycJroBHflx ropH3oH-
TaJrbHoro ueuTpo6exuoro gJreKTpoHa'coca. PaccrosHue Mex{Ay
rrraxrHbrMH KoJroArIaMH flyqeBbrx soAoea6opoB [p]r yKa3aHHbrx
Bbrrrre cxeMax oIIpeAe/rflroT sogrvrox(uofi npoxo4rofi Jryqa-
Qu"utrpa (paeHo 4nofi ;uol i  ero 4.uuHe).

.I lyuenue no4osa6opu npHMeHflror B necrraHo-rpanHfiuo-
raJrerrHaKoBbrx orJrox(eHuflx 6es na.uyHon. B raKux nopoAax
BalKHa npuMecb rpaBufl kr raJrbKH, qro6u npn gKcnJryarauuu
ue 6uLuo [ecKoB attfl,. Oreepclua Qu.ulrpa Mox(,Ho paccrruTbr-
tsarb no ra6.uuqe npoxoAHbrx ornelp,cruf i  ( ,cu. ra6.u. 16). Pac-
qer ryqeBoro eoAosa6opa B cucreMe HBilB BeAercff uo o6n.r-
HoMy MeroAy cynepilognrlr.rfi-e nnnnufi peKH rro Bbrlflensflo)KeH-
Hofi cxeMe H unSu.nlrpsr{HoHr{brX'6a,ccer?Hog. Teoperu,recxurt
pacqer roJrbKo oAHoro Jrlu€Boro BoAoga6opa ,B ornaeqeuuofi
CXeMe C.ryoX{eH V K TOMy x(e HyX(HO yqHTbI'BaTb BJIHflHHe HrH-

QunrrpauHoHHbIx 6accefiuoe. Pac.reru c Ao[oJrHHTeJrbHbrM
yrreroM uHSu,urrpauuoHHbrx 6accefiHoe MoxiHo l{cnoJrb3oBarb
H3 pa6or  f .  A.  Pasyuona H rpyrr {x  aBropoB.  Pacc,rurbrBarb
nyuenofi  BoAoBa6op ryrrure MeroAaMn QusnuecKoro MoAeJrHpo,
BaHHfl:  c rroMorrrblo ,Mero.qa SfnA (n qa,crHocrH, ,H2 gJreKTpo-
rtpoBoAHorrr 6ynrare), B )Kr.rAKocTH, a raKx(e EocrIpoHgBeAe,HHeM
ceroqHbrx MoAeJrer?. MoxHo BoonoJIbgoBarbcfl  oJrei(TponHTerpa-
ropoM B. C. . I lyxnn,uoBa.

l - naea  X I I I .  nPOEKTHPOBAHHE C I , ICTEM I , IBnB
B OCOEbIX YCJIOBHf lX

1.  PAI ' IOHbI  MHOFOJI ETHEH MEP3JIOTbI

B o6"nacTH MHoroJreruefi  Mep3Jroru o6uqHo BbrAeJIf l IoT ,HaA-
Mep3JIOT]Hbre,  Me)KMep3JIOTHble H IOAMep3/rOTHbIe nOASeMHble

: : :"  
Ans ucr(yccrBeHHoro Bocno/rHeur{n noAseM,Hbrx BoA B

TaKI{X y,CJrOBHnx oco6eHHo cyuecrBe,HHoe SHaqeHHe HMeror cy-
poBble KJIHMarnqecKue ycJroBufl c npoAoJr)r(HTeJrbHofi u ,BeclMa
xonoAnorl  eunaoft ,  a raKlKe Bo3MolKHOCTb npoMep3 aHVrf l ,  BOAO-
HOCHbTX TOpH3OHTOB H no.rrHOe rrpoMep3aHHe graNIof i  MHofHx
p e K .

OAuuu H3 Bo3Mo)KHbrx Bapr4aHToB [of lyr{eHuf l  noAseMHbrx
BOA rrpH HCKyC,CTBe,HHOM rLX BOCnOJTHeHHH MOX{er ,6Urn OTTAT4-
BaHr4e Merp3Jrblx nopoA, BMecTHMo,cTb KoTopbrx HHOTAa HCnO/Ib-
3yeTCfi AJIfl H,CKyCCTBCHHOTO BocnOJIHe,HI{fi IIOfl3€MiHbIX BOA.
Hecuorp r ,  Ha,ue6naronpuf lTHbre ycJroBHfl  HcKyccrBeHHofo Boc-
rroJrHeHHf noA3eMHbIX BOA B O6.UaCrU MHOfOJrerUef i  Mep3JrOTbI,
raxol i  MeroA f lBJrf lercq nep,c[er(THBHbTM H y]Ke npHMeHflercf l  Ha
ceBepo-BocroKe ASHH CCCP (I I .  T.  Morpuu, 1966- 1973 rr . )  .
3ro o6rrgHfercfl TeM, rrro Afif psl,a o6rexroB, rAe rpe6yercn
rosnrlr,crBe'HHo-nHTbeBafl BoAa, SHnAOri ee He XBaraer HJIH coBCeM
Her r{ npHXoIHTcr rpa,HcrroprupoBarb Lrs1aJreKa. Ans HeKoro-
pbrx o6reKroe s ycJroBnflx ,MHoro.nerueri Mep3Jrorbr ,ce6ecrou-
Mocrb I u3 rroBepxHocrsori 14 no4seuuoli BoAbr AocTuraer
I  p y 6 . u  6 o r e e .

I4cxy,ccrBeHHoe,BocrIoJIHeHHe Bo3Mox{Ho B,}raAMep3Jror,Hbrx,
Me>KMOp3JIOTHbIX H [OAMep3JIOTHbIX r lOA3eMHbIX rBO[8X, a TaK-
xe, KaK 'MbI ynoMI{HaJIH, B Mep3/rbIX nOpOAax rrpH l , rx oTTaH-
BaHHr{.  B 6o.nruruHcrBe cryrraeB uuQnnr,rpaunff  qe.necoo6-
pa3Ha qepe3 rroraoularculHe 'cKBax(HHbr;  B oTAeJrbHbrx cf lyqaf lx
AJIff BOCflOJIHCIHHfl ,HBAM€p3JIOTHbIX BOA MOX(HO npHMeHflTb I.IH-
Qn.nsrparIHoHHbIe 6acceftHbr,  Ho roJrbKo ,B JrerHuri  nepuo.u.  9ro
onpeAeJrf lercr  cyponof i  snuof i ,  Korop af f  1 l t r rcf l  Ha ceBepe oKo-
Jro 8 Me,c.  Ann BoAonpoBoAflulnx raJrHKoB (Ha4naep3JrorHbrx
BoA) ,  r ro  MarepuaaaM J I .  T .  Morpuua,  paccMarpnBarorc f l  cJ re-
Ayroruue,ct toco6bI HcKyccrBeHHoro BocnoJrHeHHff .

l lepexauxa BoAbt r{3 Toro x(e ropn3oHTa B Haqafle oceHr{
r{3 HHx(Hero (no reqeHHrc) yuacrxa noA3eMHono noroKa .B
nepxHnf i  yqacroK -  Bbrrue noAosadopa. Taxoft  cnoco6 npnMe-
Hfl,Jrr4 i lpH BoAoHocHbIX ropn3oHTax, HMeFouIux xoa$QuuueHT
gu"rrmpaqlrH 200-250 u/cyr,  MoulHocrn B-10 u,  rHApaBJrHqe-
^ - - - . . o -  n  n n  1  n  n n n  . -  * ^ a . . . ^  ^ K . ^ ^ ^  c .  1 n  -  t ^  r r - - -
u l l t 4 t l  y r1 ' J ru r l  \ . r r vu r -v ruL rJ  n  A t run r  buAUJauuPa u - t v  J l Jc .  L  nA-

poreoJrofHqecKr.rf t  pacueT B sToM cJryqae c yqeToM rpaHHqHbrx
yc.rronafi  (n,uacr - no"noca) rtpu nocrosHsori orKarrKe Hg oKc-
f lJryararrHoHHoro BoAo3a6opa, a raK]Ke npH nepHoAH.recKorl
orKaqKe H gaKaIIKe AJIf l  BocnoJIHeHHfl BeAyr o6nquuM rr{Apo-
AHHaMHTIeCKHM MeTOAOM Ai l f l  HeyCTaHOBHB[IerOCfl  ABHX{eHHff
BoAbr.  f lpu raKHX ycJIoBHrx B AoJIHHe p.  EoxaHqu, t rpaBoro
npnTor(a p.  Ko"rruMbr,  [epeKaqKa BoAbr yBeJrHrrHBaJra npexHuf i
A e 6 u r  B o A o 3 a 6 o p a  B  s H M r { e - B e c e u n u f t  n e p n o A  B  1 , 5  p a s a .

PerynnpoBaHue BanacoB noAMep3JrorHbrx BoA c noMorr lbro
6appaxn qeJrecoo6pasuo npnMel r f rTb  npn 3r {a r { r { reJrbHoM npo-
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AoJTbHOM yKJrOHe AoJrHHbr (0,001-0,05 f i  6o.nee) H MoruHocrH
orJrox(eHrafi  B-10 M. Taxue ycJroBi{f i  HMercTCf BO MHO|HX AO-
i lr4lax pex 6accefrHa p. Konuun.

[Io4nuruBaHHe uHcpunmparluoHHbrMH cKBaxilHaMH. Mex-
Mep3JrorHbre H noAMep3JrorHbre BoAbr B neruufi  nepr{oA peKo-
MeHAyercfl noArraTbrBarb 6o,nee reu.noli orrnureHuofi 

-noAor?, 
uro

cosAaer 6naronpHflTHbre ref iJroBbre ycJroBHfl.  fnAporeororHqe-
cxvtft pacrrer B STOM cJryqae MolKHo BecrH H3BeCTHbrMtI Mero-
A A M H .

HcxycctBeHHoe co3AaHI{e TaJTHKoB nyreM rr{ApaBJrgrrecKoro
I,I  aJIeKTpHrIecKoro orrauBaHuq. Cnoco6 HcnoJrbgyercr npu Ha-
i lHqHH Mep3Jrbrx nopoA. Sror cnoco6 npuMepHo B l0 pag Ao-
polKe ruAp aBJrHqecr{ofo oTTaHB aHHfl .

HcxyccrBeHHoe BocnoJIHeI{He B cKBo3rrbrx raJrl{Kax nyreM
orKar{KH B nerHHr? .nepHoA. B sTOM Cryqae npu oAHoBpeMeH-
sor? HHTeHcHsHori uu$u"rrrrparIHH 6onee rerrJrbrx BoA co3Aaer-
cfl 6onatuan eMr{ocrb railr4Ka flpu orraHBaHHH, H nOA3eMHbte
BoAbr K oceHn prr\,reror 6o"nee BbrcoKylo reMneparypy.

HcxyccrBeHHoe BocnoJrHeHHe noA3eMHbrx BoA AalKe B cypo.
Bbrx ycJroBHflx Kpafiuero cenepa no sKoHoMHrrecKHM IIpHsHa-
KaM KoHr(ypeHrHocnoco6uo no cpaBHeHr{ro o ApyrHMr.r Hcrorr-
HHKaMU BoAocHa6x<eHus (crr,r.  rnany XVI).

f lpoexrupoBaHue cr{creM HBilB B pafionax MHoroJrerHeri
r\{ep3lrorbr cJreAye'r BbrnoJrHflrb c yrreroM rpe6onaHufi CHnII
rr-31-74 q. I I ,  r .n._31, rn. 14.95-14.138. B qacrHocru, rrpu
npoeKrHpoBaHHH I4BnB ueo6xoAuMo yrrurbrBarb HsMeHeHHe
reMneparypHbrx yc.nonHii B rpyHrax ocHosaHHfi coopyxeHnft
nPH CrpoHTeJrbcrBe H gKcnJryaTa\nH Lr npeAycnaaTpHBaTb He-
o6xoAnmue MepottpnflTHfl rrporr{B 3aMep3aHur BoAbr sr.rl,rorl B
cucreMax LIBI IB.

2.  APHAHbIE PAHOHbT

.n nn apuAHbrx o6nacrefi  B cBfl3u q Bbrcor(HM rrcnapeHueM
ROnF ' l  x2n rKTen I {n  ITT 'TnOI {nO n tn r rnnnrnqr ro r r r rA  rn \ r r r . r ^ l r l . r v  n r r -. ^ _ r * - , - _ r - - _  

r * _ _ - . 1 _  _  y J  r ^ ^ v D D L l ^  v v

JreHbrx BoA. 3Aecl BcrpeqaroTcf npecHbre rroA3eMHbre BoAbr, Ko-
Topbre B pffAe Mecr B 3aBr.rcaMocrn or ycnonuft 3aJreraHufl
HMeror HeKoropbre oco6eHuocrH, a HMeHHo: JtHH3br npecHblx
BOA, nJIaBarOU{He Ha COJIeHbTX, rrOASeMHbre npecHbre BoAbI B Ta-
xblpax cpeAr.r coJreHbrx BoA (n Ha Hux) H Ap. Kportre roro,
pacnpocrpaHeHbr c.na6ocoJreHbre BoAbr, npnroAHbre AJrf l  BoAonos
cKora v npr HeAocrarKe npecHbrx BoA B pr,u,e pafioHon nocJre
onpecHeHHfl AJrff nHTbeBbrx ue,rrefi

B Cpeaneli  AsHH H paHbrue co6Hpanu B raKbrpbr noBepx-
Hocrr{He npeeHbre BOAbr, Koropbre SunnrpoBaJrucb qepea cJra-
6onpoHHI{aeMbre cyfJr14HKH; raK HaKaIrJrHBaJrHcb r-rpecHbre l{ / l l {

cna6ocoJleHbre'BoAbr. 3areu craf i tr  ocyi lrecrBJrf lrb QunnrpauHro
noBep,\Hocruoli gonu qep€3 KoJroAUbr. B Hacroffrqee BpcMf
rlpoBoAflrcf l  pa6orur no I4BnB Ha rroHHXeHHbrx yqacrKax
c orcraHBaHHeM H 3areM c uHQn"rrbrparrHeri s 6accefiuax; npH
STOM BCKpbrBarcTCfl .nOKpOBHbre orreHb c,rra6onpoHHIraeMble
I{JIHCTO -TJI HHIICTbIC OT.TIO}I(CHHfl .

I , IBi lB B TaKbrpax npuMerrf lJrocb MHoro coTeH, a Molr(er
6nrrr H Tbrcrrr Jrer roMy HasaA, KorAa B ny_crbrHnx Kapa-Kyvra
U APYTUX KOqCBHHKH IACJIH CBOH CTAAA. C rCX NOP .OXP AHH-
'JIHcb IIoTJIoIqaPIIIHe KoJIoAIlbI, qepe3 KoTopble nocrynae'T cToK
J_I_HjrHe_Bbrx AoxAeri n soAoHocrrbre necKLr. Oco6euHocil io raKoro
I'IBilB flB/If lJlocb BbITecHeHI4e npecHbrMn rroBepxHocrHhrMH Bo-
AaMH COJreHbrx rp_yHToBbrx BoA rracro c MHHeparHsaqHef i  40
30 r /n H 6onee. B pesyJrbrare o6pasoBbrBarracb JrHH3a npec-
[rbrx BoA, nJraBarcurafl Ha coJreHbrx fpyHToBbrx BoAax. Taxue
JIHHgbr fipecHbrx BoA ueo6xoAunao 3Kcn/ryarupoBarb c Heo6xo_
,E'HMbIMH npeAoc_TopoxHOcTf lMH, a HMeHHo: oTKaqHBaTb npeC-
Hbre BoAul c He6oJrbruHlr  noHH)KeHHeM r{JrH OAHOBpeMeHHO OT-'
KaqHBarb n coJreHbre rpyHToBbre BoAbr,  uro6n npeAorBpalqarb
IIpHTOK sTHx COJIeHbIX BOA r 3r{CrrJryaTarIHoHHbrM CKBaX(HHaM,
npeAHa3HaqeHHbrM lrJrn noryrreHufl rpecHbrx BoA. fuApoA,usa_
MHqecKHe pacIIeTbI BoAo3a6opon AJrfl noJryrreHgfl npecHofr .BoAu
B onHcaHHbrx_ycJroBHflx H3Jrorygrybr n pa6orax H. C. InaeyHo-
Ba n H. f .  I l lee.reHKo ( lgb8, 1960 rr .  H Ap.) .

Paurure B HeKoropbrx nycrbrHrx Ha 'raKbrpHbrx cucreMax
I,IBTB ocHoBbrBaJrocb Aa)Ke BoAocHa6>xesue aynon; B Hacror-
*UICC BPCMfl PflA AYJIOB B NYCTbIHflX HCNOJIbsYCT TAKHC CHCTCMbI.
Heo6xoAuMocrb co6"nroAeHnr sKoJroRn.recKrax ycnonufi, o6ec.
neqr{Ba}ourHx BosMo}KHocrb sKcrrJryarauHH I4BIIB B raKbrpax
M Olr{H O npo HJrJrro crp r{_p oJ arb cJr eAyrorrrH M rrp H M ep ona. H a oAHo M
KpJnHOM-raKbrpe B xx B.6una peKoHcrpyHpoBaHa cr{creMa
I4B[B. f loxpuBarouyrc raKbrp rrrHHy crany' paspa6arbrBarb
AJrff CTp^OHTeJrbHbrx qsrerl, rroBepxHocrb raKbrpa r{3pbrJrH Kapbe-
paMH. 3arem ycrpor{JrH B3JrerHo-nocaAorrHyro rrJrorqaAKy AJrfl
caMoJreroB, a goAoc6opHyro ceTb yHHrrrox{HJ\H. B CnssH c 9THM
T T r t t n a L I T t a  n n  n T o T l L r h r y L Y v  n n \ r r r h n hi i . i - i  r  c i r l . r i s  i rvA i  d i \Drp i iD l^  i  py i - i  iu i 'b i . r (  I ' uA i ipecHbiMl i  Ao IKAeBbIMI {
BOAaMH rrpeKparHJrocb H npH seco6,uroAeHHH orMeqeHr{brx Bbr-
me gKoJrorHr{ecKHX rpe6onanur? npn orKaqKe fpyr{ToBbrx BoA
HacrynHJro 6ucrpoe Hx sacoJroHeHHe. B pesyJrbrare sToro
Ipu_IlrJrocb JrHKBHAHpoBarb xpynuurl iloceJioK (no AanHbrM
B. H. I(yuuua, 1959 r.) f lo rena xe AaHFrbrM B noc. 3eafrrn B
rrycrblHe l(apa-Kapa BoAocHa6xeuHe ocHoBaHo Ha I, lBnB B
TaKbrpe _H_ npecHafl BoAa noJiyqaercfl B o6lrleu xopoixefo Ka-
rlecrBa. Moxuo f lpnBec.rH pn/ '  Apyrgx rrpnMepon, xor4a HBilB
H3 raKbrpoe pa6oraer xopouo.
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_ fipecntte noAsetvrHble BoAr,t BcTpeqarorcrl B nycrbliifix tloA
6apxauaMH, KoTopbie B HsBecruor? 

'crenenvt 
f lBJrf lrorcf l  noncKo-

BbrM noKa3aTeJreM. oAnaxo He noA BceMH 6apxauaMr{ HaKar-
JruBaro'Tcfl npecHbre BoAbr. I_lp" 6naronpHflrHbrx ycJroBuflx 3a_
51:ot 

npecHbrx BoA i\{ox(Ho yBeaHr{Hrb HcKyccrBeHHbrM pacnpe-
AeJreHHeM BOA noBepxHocTHofo croKa H HX nocJreAyrciltefi HH-
Suanrpauner?. f lpu sroM oAHo r.r3 BalxHefiruux ycnonHr? - npe-
AOXpaHHrb npecHbre BoAbr or sacoIreHHfl,  B OCO6eUHOCTH nprl
sKCIrJryaTar\LrIlI.

B p"aa paftouon seMHofo uapa rpoAoJr>Karor r{cnoJrb3oBarb
IIIlcTepHbI KaK rIoJIbIe' TaK n 3anoJIHeHHbIe necKoM AJIfl IIoJIy-
qeHHfl 3anacoB noA3eMHbrx BoA. I Ip" A/rHTeJrbHoM xpaHeHHr4i
BoAa B noJIbIx I IHcTepHaX nopTHTcfl ,  a B 3anoJlHeHHbIx necKoM
He nopTuTcfl ,  Kar{ B BoAoHocHoM ropu3oHTe. K ganaAy or
AeJrbrbr p. Hu.ua paHee croflJrH r{HcrepHbr, nocrpoeHrrbre eu{e)
BO BpeMfl Punncxofi  HMnepHH, o6ulerl  BMec'ruMocrbro oKoflol
4000 u3. 14 roJrbr(o B HarraJre XX B. Hx BoccraHoBHJrH Aafl BoAo-
cHa6xeHuq (A.nn .[UaSa, 1952) .  n nn r leHrpaJrn3oBaHHoro Bo-
Aocua6xeHur r.  A4eua, rAe cpeAHeroAoBoe KoJrHqecrBo, ocaA,
KoB cocraBJrfle'r orono 30 MM B roA, AolKAeByro eoAy co6npa-
P: I  I IHcrepHbI o6ufefi  BMecrHMocrbro 50 rtrc. M3 (BuntcoH,,
1903  r . ) .

I4cro.rHr.rxolr noflyrreHuff rrpecHbrx noA3eMHbrx BoA B npe,u,-
ropHbrx pariouax, a MecraMH H B paBHr{Hax rrycrbrHb cJryx(ar
JrofH, croK no KoropbrM rrpesBbrrral iHo HepaBHoMepeH. E6,rrt-
Iuyrc qacrb foAa, a ro H B Te-qeHHe pflAa Jre'T 3TH Jrofra 6rrearcr,
CYXHC, A BO BPCMfl OI{CHb PCAKHX CHJIbHbIX AOXACfi PACXOAbI:
AocrHraror coreH rur ' /c (saua4Hbre cKJroHbr Koner-f iafa); np]r
sTOM tsOAa 6Unaer oqeHb uryruofi  H npeBparqaercf r{Hor.(a B;
rpf l3eBoft norox. B raxux ycJIoBHsx neo6xoArauo MHoroJrerFr€€:
peryJIHpoBaHHe 3anacoB noA3eMHbrx Bo,[.  H npeABapHTeJrbHoer
HX OrCrAHBaHr4e. IUrfl l\ailnuefirtefi floBepxHocruofi unQvrntrpa-
r\r4Lr. Baxuo nu6part yqacroK Ail ' -  HaKa[JrHBaHHfr 3anacoB;
noA3eMHbrx BoA no eMKocrH, Qu,nllpaqr{oHHbrM cgor?creax,I r4i
HaJrHrrHro coJreHbrx BoA. llpn 6.naronpHflTHbrx ycJroBHffx croK
I T n r T ) f n  T t  u  a v l l r f  r D A r J L r n  r r  t ! n  ^ n n  r  r r ^ r r r r r ru L v L  v u  r r r  r r  r r v n J  v v  r  u u r l l r \ J l Y l  r ) \ - r L l l \ - r . / L F t E f l r t r L  I I \ J A \ j E l Y l l l D l x  r l  p t r u | | b l A .

BoA Mox{er o6ecneqHrn norpe6Hocrr.r o6texros Ao l0 n/c w
6onee. B raxzx ycJroBuflx I{BI-IB HccJreAoBaHo HeAocraroqHo.,
I Ip, uHQu.nrrpaqua npecHbrx BoA H3 KaHaJroB rrponcxoAuT or-
TecHeHHe coJreHbrx BoA. flp" sKcrrJryaTarlHn JrHHs rrpecHbrx BOA"
n.,TaBarorllHx Ha coJleHbrx BoAax, qro6nr us6exarb rrocrynreHlle:
coJreHbrx BoA B 3oHy npecHbrx BoA, orKarrHBaror He roJrbKo npec-
HbIe, HO H COJIeHble BOAbI.

MeroAur(a eKcnJryararrr.rn noAseMHbrx npecHbrx BoA B apuA-
HbIx pafiouax u MeronHKa rnAporeoJrorr{rrecKgx pacrreroB Aoc-
Taror{Ho noApo6uo AaHbr n pa6ore <<.IIHHsbr npecHbrx BoA

188

hyc ' t r , rn l t> (  1963 r .  )  .  Oxnaxo B0npocbt  r {cr (yccrseHf ioro BOc.
noJrHeHHr B pasuoo6pagllblx ycJroBnflx apHAHoro K,rrnMara H B
oco6euHocru B3ar4MoAef icrsnq c coJreHbrMn BoAaMH noKa paJ.
pa6oraHbr oqeHb MaJro.  B aprrAHbrx par?ouax He peAKo Bcrpe-
qaroTcfl ycJroBHf, KofAa B LorrwP^ax pacxoA BoAbr B peKax rre
TOJIbKO CI4JTbHO MeHfeTCr, HO B MeX(eHb nper(paulaeTcf, a B
I-IeKoropbrx ci lyqalx AslKe naBoANosuri croK 6Heaer Aocrarorr-
HbIM pa3 B HeCKOJTbKO JreT.

3 .  PAl lOHbl  BbICOKOIZ CEI ' lCMHr t  HOCTH

B par?oHax c cer lcruuqHocrbro 6o.nee 7 6a"[ . [os npH rrpoet(-
rHpoBaHHH coopyxeuHfi  B cHcreMax I4B[B cJreAyer yqHrLl-
tsarb rpe6onaunn CHufI  I I -3L-74, qacrb I I ,  rJr .  31,
a TaI(N(e AoIIOJIHHTCJIF,HO K HeMy H3MeHeHIlf l  THApOTeOJIO-
| I , IqECKHX, HH}KCI ]CPHO-|COJIOf I , IqCCKHX 14 THAPOJIOfHqCCKHX YC-
nosufr npH seMJrerprceHHH. Crzcreutr 14BllB ,r?ue Bcero yc'r-
paI{BaIor B peqHbrx AoJrHHax Ha nepnoli  uaAnorlueusoir reppa-
ce H AalKe Ha BbrcoNofr noliMe c rroAcbrlrKofi vtnu orpa]KAeHHr-
MH BaJraMpr or rraBoAKos. Bo BpeMfl seMJrerprceHufi s oco6eH-
Hocru 6o.nee 7 6annoB B peKax HepeAKo rroBbrruaercff ypoBerrb
BoAbr Bbr[re Ha6nroAaeMoro B o6rrqnnx ycJroBHflx rrpH naBoA-
Kax.3areu B AoaHHax peK AJrr  I , IBnB HcroJrb3yroTcf l  BoAo-
HOcHbIe rop H3oHTbI, np Hyp orieHHbl e I( p bIXJI I>IM aJIJIIOB H aJIbH bIM
orJrolKeHvrf l .M. l locneAHne npu 3eMJrerprceHnf lx B cBr3H c Ha-
cbru{eHHocrbro soAor? pe3Ko yxyAualor conporuBJreFrns Harpy3-
KaMH or HH)KeHepHbrx coopyxenuf i  (s4aHrrn,  pe3epByapbr,  Bo-
AoBoAbr H Ap.) .

Bo4oHocnrte ropH3oHTbr, npHypoqeHHbre K
BarbrM H 3aKapcroBar{nbrM [opoAaM, o6nuno pearHpyror
Ha 3eMJrerpflcerrf l .  H3MeFrer{krf lMkr yponuefi  H aeQopMaqHrMH
nopoA 14, B qacrl locrn, cABHTaMH H o6pasonaHHfl,MH TpeurHrr,
oro Bbr3blBaer He roJIbKo H3Mer{eHwn ge6vroB crrcreM I4Bn]1,
Ho H aBapwLt coopylKennfi.

B parloHax c ceficuuqHocrbro cBbrl lre 7 6a.rroe no CHnfI
n n r l n r f , n r r n r r n m n d  h d t  r t r a n n n n l r a r t l f t  r f  r r o n r r r n n m r t  n n t t  a  O

P E r \ \ J t v r E r r A J E r L . r r  I J t a A  r Y r s y \ J r r P r L l a L r r r L  f L t . E  ' 1 ( l \ . r r r v L .  l r l ,  L r y y L  ( J - J

6annax ilpeAJraraercr ycrp anBarb ABa He3aBucr4Mbrx HcrorrHLI-
Ka BoAocHa6x<eHHR, a npu 9 lannax ueo6xoAnMo AeJIaTb ga-
nacr-rbre eMKocru B pe3epByapa4. CoopyxeHHfl ueo6xoAHMo
npoeKrupoBarb paccpeAoroqeHHo. 3a.noxeHHe rpy6onpoeoAon
rro rroBepxHocrn 3eMJrlI  He peKoMeHAyercf l .  I IpH rrpoeKTHpoBa-
HHH coopyx<enufi  I4B[B s cer?crvrnqecKnx pafioHax oqeHb Ba)K-
uo co6.nroAarb npHHqHn HesaBHcHMocrH pa6oru H ynpaBJreHHfl
oAHoTr{[Hbrx coopy]KeHufi, H.anprrMep orAeJlbHbrx cKBa)r(Hr{ rI
HX rpy[n c BoAoBoAaMH, pe3epByapaMH, nu$n.nlrpaqHoHHblMH
daccefiuaMll H coopy)KeHuflMu pasnoro HaslraqeHr{f :  npn HaJrH-

TperqHHo-
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gHt,I OTCTOfiH?IKA
HCXOAHOT? BoAbr
OTCTOI:IHHI{.

rleJrecoo6pasno npelycuorpeTb rat()fte noAarry
B nHcpnnrrpaqr{oHrrbre 6accer?lru, MHHya

4. TIPHMOPCKT,IE PAHOFIbI

rlpra 3KcnJryalsrr,rrH npra6pexHbrx npecHbrx noA3eMHbrx BoA,
MolKer nocrynarb coJrenafl  MopcKar BoAa. r lro6u npeAorBpa_
THTb nOCTylJIeHHe coJreHbrx BoA B BOAOHOCHITfi roplaeour, yc-
TpaHBaro'r ruApaBrnqecKufi 6apaep Mex(Ay MopeM H yr{acrKoM
aKcnJryarar{Hr.r noA3eMHbrx BoA co3AaHHeM HcKyccrseHnofi HH-
Qu"rrrrp aqHH ' npecHbrx BoA. Ans uuQunrrp ar{HH coopyx(aro,T
6acceliHu Htrrvr norJrourarcurue cKBalKuun. 

^pacxoA 
BoAbr AJrfr

co3AaHnfl 3auIHTHoro rHApaBfir.rqecKoro 6aprepa paccquTbrBa-
rcr o6H.rHbrM |HApOAHHaMHTIeCKHM n4eroAou, a uuorAa 6anan-
coBbrM MeroAoM rro AaHHbrM Ha6"rrrcAenufi sa pexanaonn noA_
SeMHbrx Bo,4,.

-Ans npeAynpex{AeH,fl nocrynJreH'ff coJreHbrx BoA B BoAo-
s,a6op npu paccMarpl lBaeMblx ycJroBnflx pacqer Mox<Ho Becrrr
oe3 raApaBJrHqecKofo 6aplepa, Ho c orpaHHr{eHHeM paCXOAa
noAosa6opa. Pac.rer BeAercf i  rHApoAHHaMHrrecKHM MeTOAOM
urrrr 6a"uaHcoBbrM no AaHHbrM sa6nroAeunft sa pex(HMoM noA_
SeMHbrx BoA.

F,n a n a xlv.  cAH I , t rAPHAfl  oxpAHA cHcTEM HBnB

l .  3AAAq H

cor.rracHo paaae"rry III <<ocHos BoAnoro aaKoHoAareJrbcTBa
corcsa ccP 14 coro3Hbrx pecny6nux>> AJrfr 6Hrosoro u xo-gsricrseHHo-rrHrbeBoro eoAocHa6xeHHq npelycnaarpHBaercff
oxpaHa noBepxHocrHbrx H [oA3eMHbrx BoA or sarpnineHur c
vcraHoBJreHHeM cooTBercrByroIrIHx 3OH CaUArapHofi oxpaHbr,
'rro 6H o 6 ec neq LrTb Hx c a HI4 T a p Ho - g r1 HAeM HoJrorH r{ecKylo H aAe)K-
Hocrb. llpu I,IBflB B KarrecrBe HcrorrHnKa BocnoJrHeHuff o6uq-
Irg lcloJrb3yrorcfl rroBepxHocrHbre soAtr. , B cBf 3H C erHM npH
I{Bi lB ci ieAyer npeAycMarpnBarb caHr{Tapnbre oxpaHHbre Me-
ponpHfTHfl noBepxHocrHbrx BoA KaK HCTOqHHT{a Boc[oJrHeHHfl,
a raKx{e Bcex coopyx{esufi  14BnB, BKJrror{af i  soAosa6op no-
BepxHocrHbrx BoA, i lHrpunbrparrHoHHbre coopyx{eHHf npeABa-
pHTeJIbHOTO H rrocJreAyrouero yJryqileHHfl KaqecrBa BoAbr, pe_
SepByapbl '  HacocHble craHUI{H' BoAoBoAbI H ApyrHe coopy-
>I(eHHf .

B gaAaqn caHrrrapuof i  oxpar{br ,  Tar(HM o6pasonr ,  BxoAr, r r
npeAynpex(AeHHe 3arpf l3Hennf t  noBepxHocrFrbrx H noA3eMHblx
BOA, a ral()Ke Bcex coopylKeunli  cucreNrbr I4BnB. OcyurecrBHrb
TaKOe MepOnpHf lTHe MOX(HO i lpH pa3pa6orxe H BbrnoJrHeHHH
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Meponp_Hnrnir H'rpe6onaHufr, Koropbre 6yayr paccMorper^-
HH)Ke. LINleercq B BHAy, rrTo caHgrapHbre ycJroBgfl Moryr 6um
yflyr{ueHbr, a B cBtr3H c STLIM II  KaqeCTBO, f lOBepXHOCTHbIX BOA
KaK HcrorrHuKa HB[B. 3a co6lnAeHHeM Meponpu nrufi ,  npo-
BoAHrcfl  caHHrapuufi  HaA3op. Bce caHHrapHbre Meporpufl ,r ] f . f l ,
BbITIOJIHflIOTCfl B COO'TBCTCTBHH C <<OCUOBAMH BOAHO|O 3AKOHO.
AareJlbcrBa Corcsa CCP kr coro3Hbrx pecny6.nHK)>, fOCTamn,
yKa3aHHfMr4, npaBHJraMH H pacnopflx(eHr.rfMH MHuIacrepcrB
3ApaBooxpaHeHHs cccP H coro3Hbrx pecny6.rrHx (c nx opfaHH-
s_qgulruir).  Baxnuu HopMartrBHbrM MarepHaJroM sBJrf lercf
CHufl l I-31-74.

2.  nof lcA (3oHbr)  CAHHTAPHOII  OXpAHbl

B 3aBHcHMocrH or ycJroswfi,  u Bo3MolKuocreri  3arpfl3HeHufl
B 3OHe CaUUrapHOri OXpar{br ycraHaBJrrdBar,or ABa noflca: f lep-
sbrf i  -  c 'rpororo pelKHMa vr nropor? - c orpaHHqeHHflMH. l lp"
HcrroJrb3oBaHr{lt _rioBepxHocrHblx BoA AJrfl OCHOBHbTX COOpy)Ke-
Hnft cHcreMbr I,IBilB ycTaHaBJrnBaror ABa noflca. finn BbrxoAr-
trlux or clrcrerr,lu HBIIB eoAoeoAoB K ltorpe6ure.ryrc Ha3Haqa-
ror o6H.rHHe oxpaHHbre caHi{TapHbre Meponpnrrtf l , ,  a BoAo-
socsrrr i  ropr{3oHT 3a npeAeJraMH rrepBoro noflca Mo}Ker 6nrt
BKrFOrreH B sOHy OrpaHHrreHnft (nroporl nonc) B 3aBHcr.rMocrH
o'T MecrHbrx caHHTapHbrx yc"nonHfi.  opranH3arrHfl  3oH caHHTap-
uorl oxpaHbr coorBercrByer HopMarHBaM CHrEfl I I .3l  -74 u ca-
HHrapHbrM npaBHJraM gKcnJrya'raunH cncreM I4BilB, ycraHaB.
Jrr {BaeMbrM MuHncrepcrBoM 3ApaBooxpaHeHHr CCCP.

V"nyvueune KaqecrBa rroBepxHocrHbrx BoA KaK HcrorIHHKa
14BnB B sHaqHrd"nluoft creneun onpeAeJrfleT ero cxeMy,
a raKx(e H KaqeclBo BoAbr. noryr{aeuofi H3 yKa3aHuofi cncreMbr.
f loeronly caHurapHbre oxpaHHbre Meponpunrnfl .  pacrpocrpaHfi.
rorcf l  Ha rroBepxHocrHbre BoAbr (nropofr nonc).

D,ns yqacrKa no4osa6opa rroBepxuocrHbrx BoA crpororo
pex(HMa (nepnurl nonc) B 3aBHCHMocrn or MecrHbrx ycJronufi
N A I ' N l \ , l  A l J I T \ / A ' T A c r  \ I I T ' I  T I A L I L I r \ N T L  T \ N A L ' I ' I T  T T A f \ E  / . \ F ^  ? T N  d ^ O  ^ T r r r h 6 d
r v ^ \ v I r v r r A J v r v / r  J / \ q s r v r r r r v v r u  r y q r r r r r +  r r u l J D . J I  l J  r r v . a \ - 4 . ,  v ' 1 ' r r l q f l

or BoAoea6opa:
AJrfl peK H KaHaJroB: BBepx no reqeHnro <200 M H BHH3 no

reIIeHHro <100 M; no rpurrerarcqeMy K no4osa6opy 6epery
+100 M or JrkrHVH )ape3a BoAbr npn caMoM ee BbrcoKorvr ypoBHe;
B HarpaBJreHr.rH or npHJrefaroulero K BoAo3a6opy 6epera nplr
rur{puHe peKH <100 M Bcfl  aKBa'ropprr H nporHBono.no>xHuft
6eper runpHuofi +50 M or Jrr4HHH ype3a BoAbr npn caMoM ee
Bbrcor(oM ypoBHe; npH rrrHpHHe x{e per(H > 100 M - noJroca aK-
B a'rop nu { 100 rur;

I , l tr  BoAoxpaHr4Jrr4ul (oeep) -* +100 M Bo Bcex HanpaBJre.
Hi{f lX IIQ aI(BaropHLI, CqHTafl OT BoAosa6opa, a BAoJrb 6epera,



TaKX(e cqrTafl or BoAoga6opd, noJroca
+100 M npu BhrcueM ypoBHe soAhl.

urnpuHoir no cyue

nns peK H KaHaJIoB rpaHHIrbI 3oHbI orpaHuqennfi  (nropofi
noxc) ycraHaBJrHBaror c yqeroM BosMolKHofo 3arpf3HeHl4fl
BBepx no reqeHurc or no4osa6opa r lpn ABHx{eHHH soALI 3-
5 cyr (n 3aBHcHMocrH or MecrHbIX yc,rroeafi) n peKe npu
95 % -sori  o6ecneqeHHocru pacxoAa, a BHH3 no reqeHl{io peKH
or eo4osa6opa 1250 M. Eoxoelte rpaHHIlbI Broporo norca
ycr a H a BJr HB a rorcfl rro BoAop a 3AeJry. Ans _B oAoxp aII HJI LIilr I{ 03 ep
rpaHHubr BToporo rrof lca soHbr caHHTapHofi oxpaHbl orlpeAeJIf l tor,
r{cxoAn H3 npoAoJI)KHTeJIbHocrH nporeKaHnr BoAbI K BoAosa6o-
py <5 cyr npH MaKctIMa.ntHofi cKopocru reqeHHfl, tr c yrleroM
croKoBbrx H BerpoBbIX yc,nonuli.

f l ,nn KoMnrleKca cncreM I4B[B I u I I  r I4rIoB (ax.urcuan
rpaBflHbre 6accefiun) B soHy crpororo pex(I{Ma (nepnmfi nonc)
BKJrroqaercr Bcfl nJIoIqaAKa coopvlKeHulYr. llpu aroM rpaHHUbI
BbIAeJIeHHoI? nloUIaAH or 6.nnx<afiurero .noA3eMHoro BoAoea6o-

cucreM I4BnB or HcrorIHHKa BocnoJIHeFIHr nJIoulaAKH coopy-
xesnft 3oHa caHnrapHoli  oxpaHbl (nepnoro I lof lca) ycrauaBJlu-
Baercfl HcxoAr I{3 IIpHBeAeHHbIx BbIIIIe yxasaHufi.

3 .  NPOEKTHPOBAHHE 3OH CAHHTAPHOI{  OXPAHbI

f losca caHurapHor l  oxpaHbl  ycraHaBJIHBaIoTcn Ha ocHoBa-
HHrl,  H3yqeHHR yc.nonnft,  npl l  Koropblx Bo3Mo)KHo 3arpf3HeHple
orMeqeHHbIX BbI[Ie o6texroe cacl 'eM I4BflB, a raK)Ke pe-
syJrbTaroB a*ailHsa noBepXHocrHbIX H noAseMHbIX BoA. flptl
[poeKTHpOBaHHH sTI I  3OHbI  BKJI IOqaIOT'  B COCTaB npOeKTa

I4B[B. B npoqecce eKcrIJIyarar\HH I4B[B ocyulecrBrlferct
caHgrapsuf t  HaA3op c or6opou npo6 H Hx aHaJIH3oM. B pe-
d \ r n r  m . r . F a  r \ , f r \ r - \ / ' F  r r n r \ E l r \  n L r T L a c r '  I T n T r n n T J I , T e , I T I - I { h I O  e 2 T { I ' T R n I { h I e
o J J r D l ( l \ ,  r Y r v r J  r  r r y v s v A r r t D v t L  A V r ^ v ? ^ r ^ ^  

; * - ^ ^ ^ ^ * r ^ - - - -

HHfl>>.

B f OCTe Her yKa3aHurl no cucreMavr tr4BflB, Ho ocHoBHbIe
HopMaruBbr sroro I 'OCTa AoJrlKHbI 6ttr l  uctIoJIb3oBaHbI c yqe-

roM cneUusnrl l  14BnB. Kpovre natlrpo6noJIorHrIecKHx o6uq-
Hbrx caHI,tTapHblx onpeAeJIeHuit (xo,rH-nHAeKc' o6ulee II I IcJIo

19?

6anrepuf.r n 1 u.rr H Bo3MoXHbIe naToreHHnre Qopnrn) cJIeAyeT

A,enart o6utrailr 6uoaoru.Iecxuii aHa/Iu3 (6axrepHH, BoAopocJIH'
npoctef i luue, BHpYcbI I{ AP.).' 

flpn npoeKrHpoBaHHI{ caHHrapHbIX oxpaliHblx Meponpuntnfrt
,noBepxHocTHblx BoA cJleAlet yqnrblBarb TaKx(e <<lIpaBHJIa ox'
paHbr noBepxHocrHblx BoA or 3qfp_f3H^e\Hn crotIHbIMH BOAaMA>>

1.tn., H3A. MuHsApaea CCCP, 1975) .  O6ocHoBaHHe npozsBo4ur
T a op ra H klgaL\zlfr., AJIfl KoTo p o ft B bI no/IHf IoT rtp oeKTHp oB a HI4 e BO -

a,ocHa6xeHun (n.  1 ,5 ynonaaHyroro fOCTa).
flpoerrupoBaHHe BoH cauurapHofi oxpaHbl BbIIIoJIHflIoT B

coorBercrBul,I co craAHflMH Iagucxasufi 14 npoeKTupoBagufl
I4BilB (crur. npHJIox(eHHe I).  l lpn rpoeKrHpoBaHI{H SoH caHH'
rapHoir oxpaHbl oco6euHo BalKHo H3yr{nTb ycJIoBHf I'I Bo3}I.o}K-
HOSTH sarpssHeHufl noA3eMHbIX soA, ?i HMeHHo: HnnercillvIirCn
r4Jrr4 BepoqruHfi HcToqHHK 3arpfl3HeHHfl H ero nbxagareJlu' AJIH-
Hy rryTu ABI4)KeHI4n [oAgeMHofi soAlr or HcroqrflKa 3arpg3ne-
Hr4fl, K cHcTeMe 14BnB, cKopocru Qu"rllrp aL\Hr4, cop6quoHHble
csor1crga nopoA no oTHoIUeHHIo K xHMHTIecKHM u 1uonofurlec'
KHM 3afpf3HHTeJIfM, SopMHpoBaHHe I ' lcTOrIHHKa 3afpf3Hel l l l t '

a TaKX(e nepHoAbl 14 npoAOJIX(HTeJIbHOCTH IICXOAHOTO 3arpfl3-

HeHHfl .  B npoeKTe soH caHurapnof i  oxpaHbl AJIf l  craAuI? nPeA-

BapureJrbHor? 14 Aeranruofi pa3BeAKH. cJleAyer Bb.IAeJIffTb rlep-

eHf i  r {  Bropoft  noqca c apryMeHralruef i  ux tpaHHu.

f lpu onpe1eneHun rpaHHU Broporo l lof lca soHbl ca,HHTapHOfi

oxpaHbr BocnoJlHfeMoro BoAoHocHOro IOpHSOHTa CJIeAyeT noJlb-

3oBarbcrr yKa3aHLIflMH focy.U,apcrBeHHofi c.aq4tapnofi . I{Hc[eK-

r\Hkr Lr ony6nr*oBaHHbIMH pa6bran,rn B. M. f onil6eptl^[t l l
H Ap.,  a raKx{e peKoMeHAaIIHf lMH 14 yKa3aHHflMH 128, 29 

'

Ap. l

4. CAHHTAPHbIE HABJIIOAEHI4fl nPH SCIIJIyATAUI{H HBnB

Opranna ar\vlfr. na6nroAeuufi 3a -oxpanofi flolepxHocrnblx'
Lr noAseMHblx BOA. AJIq BoAocHa6XeHHq AO.itXsa BXOAHTb
B npoeKT so;rbl caHurqpuol? -oxpaHbI. Cne4yer HMeTb B BI{AY,

T t D  T T D  r r ^ ^ K . r ^  n t t r t r n  n f i n  D n  t t r l m l -  o r r o q t d r . t r  4 l ' T t  Y I I r A -
q T O  B  g l l u ' l ' g r y f a x  y L l ) L I l )  r l E \ J \ J A \ J / L \ f l I Y I \ J  r r P \ - , D \ J A ( L I D  E n v r \ , [ r q r r r z v

cr(He rta6.rrroAeH?Iff (cor.nacuo <flpaeu{3},I rexHur{ecrOft' 'aKC-
nJryaraUuH cucreM BoAocl{a6x<eHIas>> l25l u -!9_xoMeHAaIIHgM
no npoBeAeHlo peIKHMHbIX Ha6'rrrcAeHHt?...>> [27].

O6ufufi  cinurapHtul 'ocMorp BoAoeMa H cHcreMbt I , , lBnB
peKoMeHAyercf AeJIarb He pex{e l-2 pa3 B Mecfu. focyeap'
ireeHHrtft  casnrapuufr HaA3op 3a ycrpot?crsolvl H excri"nyara-
r luert cncreM IZBnB ocyulecrBJlf lercf opraHaMH caHnrapHo'
erinAeunoJlorl{qecroft cnyx<61r.' CaHurapnuft HaAsop noAKJIlo'
qaercf Ha cTaLVvr npoel(TupoBaHllf .  O'IeHl Bax(HO 3apaHee

YTIHTbIBATb HAMCqACMbIC MCPONPHfl,Tl4f l . ,  KO'TOPbIE MOTYT IIOBJIII '
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f lTb Ha peN(HM (pacxo4, KaqecTno, ypouHH) noBepxHocrHbrx r{noAseMHbrx BoA. Hanpauep, Ha oAFro[{ Hs yqacrnorJ p. cenepc-t<ufi roHeq e p."ynu1ut. p..yr,;;;;;";; croKa ro cyqecrBy
CHffTbI NABOAOK H 3ATONJICHHE NOUNAU H KAK CJICACTBHC 3TOrO,
YXYATIIHJIOCb BOCNOJIHCHI,IC 9I{CNJIYATAIIHOHHbIX 3ATIACOB NOA.
seMHbIx soA.

I -u a e a xv.  I4gyTIEHHE eKcnJIyATAI{HH
CHCTEM HBNB

I .3AAATIH I {  COCTAB HAEJI IOAEHHIT

eTCfl nOrD Vx(HbIM tI tt eH'rn o6 F)w r{ r-T nr rr a rr arz,r,n,n yr d ̂ n ^ ^ r, r, s.  I  J  _ _ _ . _ _  _ r _ _ v - r ^ r ^ g r N r r r  r v r v r \ r y \ _ r n a r - \ , r L C L l v l n  I '  p t r 5 e p -

:I1l 
qrctor:r 

!!au H nepeA_?ruM xrropupabrcs. lIa pesep-"yafu
BOAa HacocHoft crauqpleil III noAber/ra noAaercfi no eoAoso.qy
norpe6ureJrro.

194

a)
l

Psc.49. Cxeua cncreMbr HBnB . .Bilgli1#ri" AonorrHHreJIbHbIx na6rrcAareJrbnbrx

a - p a 3 p e 3 ; 6 -  n n a l r ;  I - p e r a ;  I I - u n $ u . t t b r p a q u o H H r t e  6 a c c e f i s r t ;  I I I - q p e A B a p n -
reJrbHaff noAono,troroBKa; IV - yposeHb noA3eMHbrx BoA; V - soAonocHufi ropusoHT B
necKax; VI - noAoruBa BoAoHocHofo ropgso,Hra, uruHbr; VII - BoAoBoA x Hu$nnurpa-
r{HoHHbrM 6accef tnaui  VI I I  -  soAoga6op Hs'  noA3eMHbrx BoA co cKBax(HHaMH, o6opyno-
sauHHrvn oJreKTponacocaMH; IX - x.noparopHas; X - peeepnyap .rucroft BoA.br; XI - na.
cocHar craHrlHf f  I I I  noAreua; XI I  -  HacocHaq craHqnf l  I  noAreua; XI I I  -  soAoea6op
H3 noBepxHocrnbrx no[,; la-7e - gKcnJryarar{HoHHbre cKBax{HHbr; I-16 - sa6rrcAare.rt-

r . rb le cKBax(HHbI;  cTpeJIKaMH [OKa3aHO HarrpaB, ' reHHe ABHXeHHfl  BOAbI

Hsyr{eHueM x(r43HeAeflTeJrbHocrH 6axrepHli (xpon/Ie o6uquoro
caHnrapHoro MeroAa Ha KoJIH-HHAeHKc H rroceBa B cpeAe MnA),
BOAOpOcJreft,  npocrerlrrrux, BHpycoB H Apyfr{x opraHH3MoB. Ang
OTAEJIbHbIX COCTABJIflTOIqHX'TAKHX CHCTCM HCO6XOAHMbI AONOJI-
HHTeJrbHbre RoKa3aTeJr14, HanD-t{Meil, D.i lf i  l tHefirunnrpauHoHHbrx
6accer iHoB -KoJrbMarat\Hn rpyHra, napaMerpbr nJreHKH; AJrr
noBepxHocrAoro HcroqHHt<a I4BnB - roJruruHa rroBepxHocTHo-
ro f lbA?, HaJIHT{He uyfH H AOHHOTO JrbAa.

H.a6'nr,oAeHnfl (clur. puc. 49) BeAyrcr 3a cocroflHlreM noBep-
xlrocrHblx BoA, pa6orof i  BoAo3a6opa, HacocHbrMu craHIrHsMH
I ,  I I  n  I I I  noAreMoB,  npeABapnre .u lHer i  BoAonoAroroBKof i ,  Bo-
4osa6opoM H3 noA3eMFrbrx  BoA c  a r {cnJryaraquonuuuH cKBa}KH-
lraMlr  H norpyx{HbrMpr oJrer(TpoHacocaMr{ B nNx (HacocHaff  cTaH-
ur{rr II uo4r,eua), xJlopHpoBar{Heru u pe3epByapaMil rrucrofi
BOAbr,  a Tar()Ke no BceM Ha6i l roAaTeJrbHbrM cKBaxHHaM.

t2
o
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flo ,aaHHbrM Ha6nrcAeu:ufi nponoAflT aHaJrHs H AeJraror BbIBoAbI
v eclrr4 ueo6xo4r{Mo, HsMeHflroT pe}KHM pa6oru .n.rero, I4BnB
H ee sJIeMe-IITOB HJIII  AalKe nepeycTpaHBalOT HCnoJrr,3oBarII4e
ronoJrHHreJrbHbrx coopyx{euuft u o60py40BaHr4fl. Ha ocHo BaHHH
aHaJIH3a AaHHbrx, noJryqeHHbrx npr4 gKcnJryaraur.I I4, pa3p a6arm-.
BaroT paqHor{a"r lnntni pe}Kr,rM pa6oru orAeJrbHbrx g/reMeHToB H
Aax(e ncerl cucreMbt r4BnB. B npoeKrax cucreM I,lBllB r4ItH
AonoJIHLIreJrbrro K HHM rleJrecoo6pasHo paepa6arbrBarb npor-
paMMbr o6qgareJrbHbrx ua6.unAbHnft ;  HccJreAo saunfi  

^ 
rrx

p a 6oru.

2. ABTOMAT,H3AUHfl HAEJIIOAEHI{ V.V YNPABJI EHHfl
iB  CHCTEMAX HBNB

Hall.6onee coBepueHHafl opraHHB ar\Hr Ha6nroAeuufi :  z H3y-r{eHHe sKcruryarau4r4 I4BnB co sce.ri cr{creMo,i uoaonp-ouoau _BOAOBOAaMT4, pacllpeAeJrHTeJrbuofi ceruo, pe3ep"yrprio" H' npo-rrr{M - Mo)Ker 
] !mr rpH AHcraHr{nro""oi i  i lepeAarre noKasare_left pa60ru o6reKroB np' aero^aa' i""oe.nono y[paBJre HHH. BegaBToMarHqecKoro yf lpaBJreHHf c,qprcracunoHnol:r noAaqeli  no-xasarenert pa6oru o6rexroe cHcreMbr I4BnB 

- 
; ; ; ;T 6u*Ar'rcnerqepcKoe pauHoHa/rbHoe yFpaBJreHHe. Ee, arc"an(HoHHOnno/I a rrn riox a,s a ren e O 

_: -_yy _" 
rr a ilHqvH c a M on H rrryrrlux HB Mep r.r_TeJrbHbrx npn60pon AaHHbre 6yay" nocTynarb rrepeoAr4qecKH,HO aHaJrH3 MO)KHO CAeJraTb c cooTBercrnvr6ulurrala eHsdAaMH OpaIIHoHailvsaUu H oKcn.rryarauzu. Ees yKasagHbrx Bbrrrre npu6o.

p-oJJ_HHrerpaJrbHbr^4rr noKa3a swnvu pacxo40B rro eceft cucreMeI4qnB ("rryvue no or,u,eJrbHbrM d6rbxrana, BKilIoLrafi cKBax*r_Hu) npH onH3oAHr{ecKoM BsrrHH npo6 BoAbr t4 AonoJrHr{TeJrb-HbIx HCCJre,4oBaHHfix o6texra, HanpHMep, c onuruoft otxaqxofi(sxcn"rryararl ,oHrol i) .  Hs cKBa)KHHbr H c nepHoAHrrecKHMH ga-
MepaMH pacxoAoB (6es nocroflHHoro 

"oabnn.pa) 
- 

"rr;oa*6yavr 6o"rlee cKpoMHbre.
Ha6.rrnaeHHn 3a ypoBHflMH BoAbr, ee reM[eparypofi ,  Myr_

:::T:-T-r_{ ll"BerHocrbro. Moryr 6urn irerxo aBroMar's'poBaHbr. c
i r a J r b H e f i l x e H  n H c T a H l I I { o H H o r l  n e n o n q r r o i i  u d  n ' n r t m  r r - ^ ^ _B Hacroo'u.. "I;;;'il;;;d:r-i1"T ;;; ;;#i"Toil?ffi:i7\ii:
noJrb3yfl  B ocHoBHoM pa6ory l2Ll,  npr{BeAeM ,re*oroirbre cBe_
AeHHf l  no anraparype aBroMarH3ar lWkt  r .nn noryqeH""  nonuJu-rener? pa6oru B cacreture tr{BnB.

Ans rrenpepbrBHoro KoHrpoJrfi r{sMeHeHnff yponHefi B orr(pir_
l?I ,  

pe3epByapax 'Mo>KHo BocnoJrrsosarncf l '  ronJraBKoBbrM
ypoBHeMepoM 'Pn-1065 

c pe4e pM-51,  xoropuf i  ova. ,  cHrHa_
JIHSI,IPOBATb O NPCA€NNHbIX NO/IGX{EHHflX YPOBHfi BOAbI. E,Ng :
nrc6ux HenpepbrBHbrx rrsrrreueH,f i  ypoB*s ; ; ; ;p; i l -pe3ep_,
Byapax npaMeHflror nonJraBr{oBoe ycrpofic"so c AarrrHKoM
196

ACV-I  u npI{eMHHKaMH ycn-  |  unvr  ycn-2.  B cxsa}Kl lHax
Mox{Ho ycraHoBHTb sJIeKTpHqecKI{e ypoBHeMepbl. S.nextpoAHuft
urr r laJrr {3arop ypoBI I r  3PCy-2 BblnycKaercr  pn3aHcKHM 3a-
BoAoM <<Ten,nonpu6op>. Sror npu6op rpeAHa3HaqeH AJII cur-
rraJrlr3al{ l l rr  AByx-Tpex noJIo)KeFInrl  yponur.

Anroua'TprqecKI.Ie pacxoAoMepr,I BoAbt MoFyr AaBarb AncraH-
I IHOHHbTe noKa3aHHf l  VT I {a  MeCTe MTHOBeHHO|O paCXOAa Vi lL l

pacxoAa 3a "rrrc6ort npoMex(yroK BpeMeHH. Hau1e Bcero AJIf l
cr {Ba}KHH H HacocHbrx craHquf i  npHMeHrnr 'ApocceJlnpyloque
BOAOMepbr C nJraBHO CyIKHBaIOilIHMCfl, Lr 3aTeM paCIIrHpgtolIIHM-
cfl  ceqeHueM r.rJrn B BHAe BcraBor{ pa3Hbrx Qoptut cy}KLIBaHHfl H
pacunpeHur snf lbru Ao TapeJlbqarb lx  BcraBoI(  c  oTBepcrneM.
Pexe HcnoJrb3yloTc.r cKopocrHble BoAoMe_pry._ A.na cKBa)KHH
3acJryx(HBaeT BHHMaHI4e BoAoMep npo$. tr4. 14. Kyxo.rreBcKoro
B Br.rne KoJIeHa.

I4suepeHue pacxoAa BoAbI B aroM npa6ope ocHoBaHo Ha
pasHocru AaeneHr'rft BoAbr B ertnyx"nofi Lr noruyrofi BHyrpeH-
FIHX noBepxl locrrx grofo KoJIeHa. Ba>xno, qro norepb AaBJIe-
HHf Ha AOTIOJTHHTeJIbHOe H3MepeHI{e paCXOAa, KaK B npeAblAy-
Ullrx rr{nax BoAoMepoB, I ler. Stor BoAoMep BaHHMaer MeHbIIIe
Mecra, r{o roqHocrb ero usuepeHHfi HHN(e cyulecrByloulux.
B BoAonpoeoAHofi npal(rul(e qaue HcnoJIb3yIoT MaHoMerpH-
rrecKne r.r oJreKTpHr{ecKHe rept\{ovlerpbt: nocJleAnHfi rHn repMo-
MerpoB yao6eH AJIf l  nepeAar{H Ha paccroflHue. Tepuucropbl
(nonynpoBoAHHKoBbre eJrer(rpHqecKHe repMoMerpu) 6laroAa-
pq npocrore ycrpofibrea H entcoxofi uyncrnHreJlbHocru
K 14 3Mei{eHHro reMneparypbl MoTJIH 6u noryrlHTb 6onnuree
pacflpocTpaHeHne, Ho noKa oHr.r He orJrHqalorcs cra6uJlbuocrbto 

'

xap_ar(repHcrHK.
Oqeur 

-ea>Kuo 
aBToMarr{3HpoBaHHoe i loryr{eHne noKa3aTe-

.neft xaqecrtsa BoAbI, AaHHbIx no MyrHocrH, qBernocrH H ocra-
ror{HoMy xJIopy. A'eroMa.ruqecKI4e npH6opu AMfI-V, AOX
n AMC-V A.rrn onper,eJreHr4rr yKa3arrHbrx noKasareneft co3AaHbr
e AKX lrvr. K. 4..  [aHQurroBa B coApyxecrBe c BocroqHofi
oqncrnor? crasuueft MocxoscKofo RoAotrpoBoA4: 'Antouar

AMC-V no3BoJrrer noJlyqHrb HenpepblBHo r4JrH nepeoAur{ecKu
noKa3areJrb My'rHocrH B npeAeJIax 0-45 vrr/.rr. Myrnocrb Bo'
Abr Mo>KeT . AHCTaHIIpIOHHO pefUCTpHpOBarbcfl CaMonHIIryillHM

-npu6opovr 3MD -262 c peocrarHblMH AarI{HKaMu. Asroi l , IatH'
qecxnfi  aHaJrH3arop AMU-V Aaer noKa3aHur uBerHocrn H MyT' '
Hocra (n npeaeJlax 0--4 ur/. tr).  C nououlbro aBroMarngecKoro
aHaJrr.r3aropa AOX onpetre.rr loT KoHIIeHrpaIrHro ocrarorlHoro
xJropa.



3. HAEJITOT\EIrHfl  3A I{CTOIIHHKOM HBNB H BOAO3ABOPOM
t43 HErO

B KaqecrBe HcT.oqHHKa I4B[B qaule ucnoJrb3yroT rroBepx_HocrHble BoAbI. Ka.Iecreo eTHX BoA B 3HarrpTennuofi cTe[eHI{saBHcHr or caH'rapHbrx oxpaHHbrx Meponp' ;r ; i :  
" ; ; ; ; ;AO/rlKeH 6urr opraHHSOBaH cncreMaru,recxufi  HaA30p 3aco6nrcreHHeM srux.. Meponpu ,rri. e.o o6H,rHo BhrrroJr'flroropraHbr caHnrapuoli oxpalrbr wrr4 no corJraco"u""-, ynpaB-'rreHHff BOAO''poBoAa c caHHrapHOft r,rHcfleKu"uri 

--aro, 
BOs-JlararoT Ha cneqr{aJrHcroB cHcreMbr BoAOCHa6>reHrzq. Ha y.ra_crKe soAosa6opa npoBoAflr He MeHee 3 pas B Mecffr l  Ha6nro4e_HHfi 3a o6uunr- cocioqHneM BoAoeMa _ basBHTHeM nJraHKToHa,pa3MbIBaMH, HaHocaMI{, 3a:anrrBaHfiflMpl, ToJIIrlHHofi nrAa, AoH_HbrM JrbAoM, uryrori ,  e oco6eHHOCTH OKOJT' caM'ro BoAoS;60paroBepxHocrrrbrx BoA. Kpo*,re roro, y BoAo3a60pa aoifr"' 2-3pa3a B AeHb HsMepf f rb reMneparypy H ypoBeHb BoAbr.  np,I4B[B Hs peKH no orHM ypoBHflM Bbrrr 'cf i f l ror pacxo4br c'c_'TeMbI; np, MaJrbrx pacxoAax nocJreAH'e 

"rrap"ir-."apuBJr' lr{ecKHMH MeTOAaMH. B 9TOM Cfiyqae Mox(HO,Boc[O/rb3oBarbcfl
ua6"rrrcAeHr4flMu nocroB r,r, craFrrlrut frapoMereocfiyx6n. I-Ioc.ne,nocrynJreHnfl noBepxHocrHoli  BoAbr 

" 
eo,q,osaOop'uep* parar-Ky H cerr(y ypoBeHb HsMepflercf l  raKx(e 3 paia B' cyrK';  nopa3HOCrH yposHefi BoAnr Ao BxoAa B BOAOSa60p 

" 
no.n. peruer-

ru (cerxH) onpeAeJrflroT norep' *u 
"-fr"He, 

Koropbre AoJr)r(Hbr6rlrr MeHbrrre.ronycr'Mbrx. rlep.e4 
"6aora6opona 

u nocJre pe-
rrerKa (cerxa') I pas 

.e^ cyrK,lr oi6l.rparor npo6u ,ru *yr"ocrbBoAbI. 3areu l- pas n l0 iHgft _Q*py" npoOii 
", 

.",ipbrireHHnna*ailHs BoAu.. (npu.noxeH'e-III) ; ' B nece"""fi ;r*i"i l;;;;:
ttwft u s'n'rHHrl Melr(eHH - Ha n'onHult aHaJrHB 

"oqoilnp"no*.-nHe I I ) .  no BoAo3a6opy no""p*"o;" ; ; 'BoA norryqaror  cBeAe-
HHfl O COCTOffHHH PC''CTOK H CCTOK (NPN HATIV'I4I4 ,,OCJICAHHi).
a raKx(e vx oqHcrKH. l lpta HailHtrnn oroJroBKa 

"O40ru60pu 
upeKe cocroffHHe eno npoBepflror He pex(e 3 pas 

" 
no-_aa"u.

4. HAEJITOAEfi f i f r  3A HHOHJIbTPAIIHOHHbIMH
COOPYX EHLIflMIA

n.nn I rHna I, lBlIB na6.rrroAeHur B€Avr sa uusuJrbrpaqnoH-
HbrMH 6accefiH Atv-u w xananaun;4.rrn II rvrna - 3a uHSr,r.rrr-
TpauHoHHbrMH cKBaxnuanaiE, ni l f l  I I I  rHna _-:- .sa ecrecrBeHHbr_
MH NJIOUIAAf lMI{  I IHQUNITPAUI, IH H,  HAKOHCII ;  3? OTACJIbHO BbI-
I I .CJICHHbIMH I - IAMI , I  TPAB' IHbIMH NOKPOBAMI, I .  B HHSH.NTTPAI IHOH-
Hbrx 6accef inax u KaHaJrax Ha6nrcAeHuf l  BeAyr  sa reMnepary-
!]9t i  _Myrrlocrblo H KaqecrBoM BoAbr, nocrynirouefi  e HHX, sa
pacxo.(oM ee, cKopocTflMH nU$nnnrpauHH, BO BCe nepHoAbl pa-

198

A o :  t  1 2 , 3  l g (  1 1 2 )

(  i l3)

nae /o:f f i lnlkrrn cyr; mtlt  -  ToJru{r4Ha nJreHr(f l ,  Mi knn - xoe$,QuurtenT
$u"uunpaqHll'I nJlel{Ktt; t -= Bp€rMfl Orrbrra, cyr; s - norr,rr}KeHHe yporB,Hr tso-
Abt oT HaIlaJIbHoro, M, 3a ,BpeMq t;  H a - rrarra,rrhrraf l  rnyfwti  ypoBrrn B
6acrcefi t te, u.

I lpnruep 10. '-Tpe6yerr:n  ̂ onpeAerrutrb Ao Lr lerrr.  I ,{seecrHo l :6 cyrn
H a : ' 2  M ,  S : 1 , 8 ,  M ,  i r r o n : 0 , O i  v r .

A o : +  - 2 , 6 c y r ]
2 .  3  l c  /  

z .+  o 'o l  
\

. "  \  ( 2  -  1 , 8 )  +  0 , 0 1  I

hnn: +: + : o,oo38 rra/cyr.
A s  2 , 6

IJI.I ,nprr.r6niu)KeH'Hbrx pacqeroB, H npu ,cuo6o4uoii Snnrrpauun noInneuxorl ee ToJruruuofi ,n,to,>nso npeHe6peui.
r Y -  

-  
-I  Ipu qlrcrKe 6accer?Ha rrpnMepHo B rrrTu_Aecriru Mec.Tax

EfO Nf lOi l IAAH CJICAYET HCCJICAOBATb NJICHKY.  H EE NAPAMETPbI :
To/IxIHHy tllnn, xoeSQlr-I{HeHT rpH.rrrrpa t\uu 

-krn^ 
uaccy cKeJlera

nJreHKH dnn, KoJrbMarhuu.ro necKoB Ha r.,ry6nHax i ,  IO, ZS i
50 crr,t. Tonu{raHy nJreHKH onpeAeJr.rrror u nuryp., i- lr; ', ; dor, _
na6op aropHbrM Me'roAoM.

i lo  AaHH,bIM r la5 l rcAeHI4 l4  nnH aKnn.n\ /e  rer r t^w Do na6nmn"9
6acceriHa B nepBufi nepuoa iao'n;;;;";?;.#;; ;""'";iH#
n.rieuxn) rpnseenaxocrt G, xilrtor, T. e. no"oruraIlurc pbrxJrblx
nopon, MolKHo onpeAeJrr.rrb no Qoprray,rre

G :  M u s p t K ,

:::^Y.*^:-f.:l*iiT 
My,rH,ocrb, rr/*s (u.r' nrr/.,'r); a"p - cpeAHRR c*opoc,rbr.lH(puJrbTlparIHH, u/cyr; tK - rBp€Mff K,OJrbMa,Tar{H,H, ,C}r.

f loc.ne oropax(HHBaHHT 6accefiua rpff3eeMKocrb onpeAeJrff-
lor raKlr(e "rra60paropiibrM MeroAoM, - cpaBHHBafl ,r*on"ili l;-
poBaHHbrf i  H nesdxo.utMarnpoBaHHuft rpyuru.
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^ 9 -np_o11.ce sKcnJryara qH H $ znmp a uuo HHbe con ponr BJreHr{e
lto onP€,4,eJrffror no Qopuyne

Ao.= @a* mnn) f a^,
,rAe uE - oKo'p,o,crt uuQn.nbrpar{HH, ulcyr.

(  1 1 4 )

5. HAEJIIOAEHI4fl  3A ,BOAO3A6OPOM NOA3EMHbIX BOA

MErrecKHe ypoBHH, a raKlKe pacxoAbr BoAbr. Kporvre roro, or6u-
palor npo6lr BoAbr Era aHaJrHs. Tar Ka:r' B cr.rcreMax I4B[B
{Jlopupyercfl BoAa, to npo6br Ha 6axrepuoJroraqecxvtft aHaJrHg
6e'pyr l9g{g xJropupoBarrtn I pas B cyrKu npu HacerreH.uu .:
y^"X:g 50 000 Terr., 3 paaa B HeAerrro npn Hacenbnuu 20 000--

npu6opoB perucrparrlrrc ypoeuefr H pacxoAoB cKBa)Kr{H 3anucbr-
Barcr B xrypHaJr He pelKe 6 pas B cyrKrr. fAe ser AHcraHrrHoH-
l{blx npu6opoa, npH HarnrrHH BoAoMepoB pacxoAbr HsMepflror
I pas B cyrKn no Kax(Aort cxpax{HHe, a no ot3urerury bolonneiy
Ha c6opuorr,r BoAoBoAe. o6ureu? pacxoA uacpcHori cranrlr.{H :

doo

I I I  rroAbeMa (no4aua K norpe6ureln) onpeAerrf lror 6 pag
B cyrKH. _ilnq HaJrax{H Balr4n paquoHanrHoft ;-;;ry ar1qgg
cncreMbr I4B[B BMecre c BoAonpoBoAoM B ueJroM Baxua
HeflpepbrBHafi 3anHcb noKa3areneli  yponHefi Bo,qbr v B OCO_
6eHuocrH pacxo,uo,B cKBax{HH. I4s^aepeHze yponuefi B Ka)K-
aofi cKBax{HHe, a TaKxe ee pacxoAa [o3BOJIffer cJIeAHTb
3a Ir3MeHeHHeM ee vrenruor?. ' 'oAar{H, T. e. 3a yAeJIbHbrM ,4e6u-ro* q:Q"/5, r.qe Q. - te6ur cKBax(HHbr, ;ti;i;, S"_ noHH_
x(e.FrHe ypoBHfl or ycJroBHO CrarHqecKoro (npel ocraHosr(e AaH_Hofi cKBax(HHbr H pa6ore ocraJrbHbrx ci{BaxHH soAosa6";; i
vueunrueH'e yAeJrbHoro Ae6prTa co up.*""aM noKa3brBaer, qro
CONPOTHBJICHHfl OI(OJIO CKBAX{I4HbI H i lPH BXOAC B CI(BA)KHHY
yBeJrHrrH ilvlcb. Kor42 ,4e6lrr paccMarpunaeuoft cKBax(HHbI
vMeHblrraercff H cocraBJrfle'T oKoJro llr-rle pacrrerHoro AJrs
raunofi  cKBax{HHbI, TorAa nocJre TexHHKo-gKoHoMHrlecKoro
aHarrasa OcvruecrBJrflror pefeFrepauHro vrJrw 3aMeHy srannrpa.Ha cxeMe ITIBIIB oKoJro aKcnJryarauaoHsofi cKBa)KHHbr 4e
HaxoAHrcn wa6n roAareJrbHafl 3arOy6uan cKBax<H;5.a S. f lo-pas_'HocrH yponHer? n cKBa)KH wax 5 u 4e. (puc. 49) Mo)KHo cyAHrb o
conDoTHBJreHHrX npH ABA)KeHHH BO/{br B CKBa>KHrry.

Kponre pa6oru '  co6creeHHo .^u i*" "  
"  

paccMarpunaeuof i
cxeMe caeAyer npoBepffrb pa60ry nofpylKHbrx ueHrpo6exuuxgJleKrpoHacocoB. flpexAe Bcefo AoJr)KHO 6rrm npelycrr,rorper:o
reKyl{ee Ha6.nrcAellue 3a pacxoAoM Hacoca (cu.^ nt i ' re) u pa-
6orofi  eJreKrpoABurarerrf l  c npra6opaMH. nyu*. 

". . ; ; ;  
ct ocy-

I I ICCTBJIf lCTCfl NPV THCTAHIIHOFINOfi NOAAqC i lOKASATCJICfi U AETO-
MATHI{CCKOT4 YNPABJICHHH. CNCqUA.NNHO ATf l  CKBAN(HHHbIX
FIaCocoB Bbrr rycKarorc f l  vHu$raqHpoBar{Hbre craHu}rH aBTOMaTH_r{ecKofo ynpaBJreuHs [3X. 3anycx norpy]KeHHbrx ueHrpo6ex_
Hbrx ..sJreKrpoHacocoB He rpe6yer i lpeBapHre.nnHofi sinHsrr.r
eoAoI?, TaK KaK oHH AoJrlKr-IbI= va"r"uBJIHB?Tbcfl ,  I IpHMepHo,
Ha l-1,5 u HH'*e n'HaM*recKoro vpoBHq. f lo ai""f t* ro,Ka-
saHufr o SaxrH.legxofi tro,Aaqe rrorpy>KHbrx uenrpo6ex(Hbrx
:-1:--:p9_y3.9_oo", 

pacxoAe eHeprnn, sayneuufr, nepeA BaABH>K-
^u11  . v  c l ( I Ja ) {H [ Ib I  n 'noc ,ne .3a .4BH]K I {H  I I  nO n2TJEr r - - r r / r  4 r t \4 rD , r "  " r? , -
c_ 3aBoAcroft xapaKrepucruxori Hacoca o;;;#;; ;#ff;";
KnA Hacoca H BbrBoAbr o /{aJrruefiuref i  ero pa6ore. He ueHee
l-2 pa3 B roA norpvxHor? aJrer{rpoHacoc r.rsBJreKaror w pa3-
6nparor, 3areM onpeAeJrf lroT ueo6xoA'Mocrb ero peMoHTa
HTIH SAMCHbI.

Ha6nrcaeHHff np-H ApyroM rure BoAo3 a6opa r{Menr oco6es-
Hocrn. TqI, npH cucponHou noAosa6ope nocrosHHbre BoAoMepbr
B Xa>XAOfi CKBalKr.rr je ycrar{aR,/rr.rBaroT peAKO. BUecro Toro,qro6sr na6.nrc4arr sa pa6orofi  no.pyn uio,* eJreKrpo'acocoB,
noAAep)(I, IBaIor r{aAJre}K?utprr? naxyvnr n cn$oHnori r i ly6e. gai l
BH>KKa'y xaxAofi cKBaxr.rHbr ueo6xoAurura, qro6n b"xrtoua"o



KH, Cp'OKH H nporree - yrorrHfloT Ann r(oHKperHbrx o6texrog.

6. HAEJI TOAEH I , I f l  3A PEXHMOM YPOBH EH I IOASEMHbIX BOA
B CI , ICTEME HBI IB

Oaua H3 cxeM I,IBflB w, pacrpeAeJreuue MrrHHMaJrbHoro
qficila ualntoAareJrbHbrx cKBa)Karr noKa3arrbr r-ra puc. 49. Ha6-
JrroAeHr4fl ,  sa ypoBr{f Mrr BoAbr s Ha6rioAareJrbHbrx H sKcnJryara-
I IHOHFTbTX CKBaX(HHaX BMeCTe C na6nroAeHr{ f fMr, r  3a ypoBHeM
B per{e, a raK}Ke i lacxoAaMH H3 3r(cnayaraur4oHHbrx cKBaxHI{
Q" u pacxoAoM, noAaBaeMbrna e r.rH$lr.unrpauuor{Hbre 6accefiHu
Qa, no3Bo.nflroT cAe/raTb pfl I{  Ba)r{Hbrx BbrBoAoB. Ha6.rrroAeHHt
3a vpoBHflMH noA3eNrHbrx BoA )KeJraTe,IIbHo BecTH c noMoulbto
aBToMaroB c AHcraHUaouuot? nepeAa.lef i  noKa3arenerl.  f lpu
orcylglsHv rar<Hx npn6opoB na6.nrcAeHHrr npoBoAflr 5-10 pas
B MeCrU.

Ha [o"ltoBl4r-Ie yqacrKa cl4crerubr I,lBflB or Jr t4r],Hn ua6np.
AareJrbHbrx cKBa)KHH 1-l I r{ J[rHtrr{ cr{Bax{Hr] l5-12 crporrT-
cf l  Kapra rr,rApou3ornnc. l lp, oAzr-raKoBbrx rr4AporeoJrornqec-
KIIX ycJIoBHflx I-Ia Apyroii no,rioB6l{e yrlacrKa l(apra rgApogso-
rurrc crpolrrcf l  rro auaJrorulr.  f lo nocrpoeusor? KapTe rr{Apou3o-
runc npr{ H3BecrHbrx cpeAHHX MontHocrrr H pt xoeQQuq?reHTe
rpunmpaquu Bo!,oHocHoro cJrofl  Mox(Ho onpeAeJruTb npuTor(
rpyr-rroBbrx BoA K sKcnJryaTauHoHHbrM cKBax{HHaM oT peKH
Q"o vr v3 6accetlHoe Q,,0. Sror cyMMapult l i t  npl lroK Q"p
V  f i  . . ^ n 4 D L r r , I D a I  ' T t  / / r  r r a r r v r \  I ' / - t , r i r  E t , . \  r r L r  ( n n  o r r r r . ^ * r . : t r o n r \  , ' \ ' F r 1  4 r Y Y r r -
r r  \ C l l u  v y q u r r l r u c r r v l  u  I / c r t - / ' \ v A v l Y t  I - r \ J A U r  \ r I \ - ,  L r \ - r A \ J I Y l r v y q I Y r  I  S  V t  n c l - a r l -

eaervlori Hg cKBax<Hrr Q", H yrorrHflrcr 4eficrBaTe"rrbHurl pacxoA.
f lo xapre ruApousorunc onpeAeJrrror yreqKy BoAbr us 6ac-

cefiHoe Qur, frocrynalouel i  B per(y. ,  PacxoA, noAaBaeuufi  B
6acceriHu, Qo cPaBHHBaror c cymuoli  pacxoAoB, rrocTyi laloulHx
kr3 6accefiHa s no4osa6op Q"" (AQ) ra e peKy Qur, a 3areM
nocJIeAHHe pacxoAbr yror{Hflror. Ha ocHoB aHvr4 groro no Qop-
MyrraM (58) ,  (62) onpe4errnror KnA zHQunnrpauHoHHbIx co-
opy)I{eHuk r1r, KllA Tn rrsilre Bceno 6usaer oKoJro 0,5, no 4o-
xoAl{r lo 0,85 (n cHCreMe I4BilB Ao,rIHHbI p. Aparnu) . 3no't
xoeQSuI{HeHr BbIroAHo neBbrlrrarb (cvr. puc. 49).
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flo AaHHnu Ha6nroAareJrbrrbrx cKBaIKHH 2-i n B-10, slafl,
napaMerpbr BoAoHocHoro roprrsoHTa, Mox(Ho orrpeAenr{Tb cKo-
pocrl{ Qn.rrlrpauHH H AeficrepireJrbHbre cKopocrH BoAbr B BoAo-
HOCHOM rOpU3OHre r43 peKH u 6accel iHoe K BoAo3a6Opavr. 3rH
AaHHbre Hyx{Hbr /.nfl pacqeroB 6aplepuori poJrH BoAoHocHbrx
ropH3oHToB rrpH naKerHoM 3afprr3HeHprH noBepxHocrHbrx BoA
(c yuerol,r cop6qun BoAoHocHoro ropH3oHTa, cM. r.rraey V).

Ha6nrorareJrbHarr cKBa)Kr.rHa 5 (crur. pnc. 49) Hy>xua, Kar(
orMeqaJrocb, AJrf l  orIeHKH COIIpOTHefleuHr? npH ABH]KeHHH fpyFr-
rosorl BoAbr oKoJro cKBa)KHHbr H B cKBax(HHy 4e. Ha6,rrroLe-
HHfl,  3a ypoBHf Mtt s Ha6n roAareJrbHbrx cKBax(HHax I u 2 c yqe-
ToM gaMepoB ypoBHfl BoAbr B peKe Hyx(Hbr, ,{ro6tr BbrflcHHTb
conporHBJIeHHe pycJla peKH' a TaKX{e Bo3Mo>KHocrb oTpbIBa
ypoBr{ff  rpyHroBbrx BoA or peKH. Ha6nroAareJrbHar cKBaxHHa
l0 s uuf u.nrrpauuoHuorvr 6acceliHe ueo6xoA HMaAJrfl onpeAeJre-
HHfl' MOUIHOCTH 3oHbI agpaL\HH H ee H3MeHeHHq, a TaKxe Anfl
BO3MO)KFTOCTH yJryqrxeHHff  KarrecTBa BoAbr B 3OHe aspar lHH (C
yqeroM AorIoJI [ IHTeJIbHbIX cKBax{HH).  t l ro6br noHflTb poJrb orr l r -
uarcuref i  cnoco6uocru BoAoHocr{oro ropH3oHTa npH ABH}KeHU}r
noBepxHocrsor i  BoAbr or per(H H 6accef iuoe r(  eoAosa6opaM
npoBoAflr  Ha6nrcAeHHrr 3a yporBHflMH BOAbr n 6accer?He H peKe
B ua6'nrcAaTe/rbHbrx cKBalKuwax 2, 3, 5, 7, B, 9 H oKcnJryara-
UH'o,HHori  cKBa)KHHe 4e. Kpon,te roro,  Ha yKa3aHHbrx o6te,xtax
or6upaxrr  npo'6u BoAbr Ha aHa.rrr . ra.  f lprz ?roM H3 Bcex Ha6nrc-
AareJlbHbrx cKBax(HH AJrf  B3f lTlr f  npo6u Heo6xoLuuo orKarIH-
BaTb soAy Haco,coM He MeHee I  q c no4auel i  I  nn3/u H 60nee.

I -  n  a n a XVI .  SKOHOMHTIECKVLVL AHAJI  H3
C H C T E M  H B N B

SxououH.recxnft aHaJrH3 nprd npoeKrapoBaHHH cucretur
I4B[B ocyulecrBJrrror nyreM cpaBHeH?rf l  c ApyrHMH BapHaH-
TAMH HCTOqHHKOB BOAOCHA6XCUHR, BKf i IOqAf l  BO3MOX(HbIC BA.
pHaHTbI cucreMbl I , IBi lB. Kponae rofo, npoBoArr sKoHoMr{rrec-
xun a-ua.nr4g v aHaJIr43 orAeJrbFrbrx erevreHToB cncrerr,rlr [4BIlB,
HanpHMep BapuaHroB orcrof iHaKoB. cpanHHnarcr  BapHaHrbr
uHQunlrparluoHunrx 6accefiHoe c npeABapHTe/rbHbrM orcr ar4Ba-
H?IeM H BapnaHTaMH $H"ntrparrHoHHbrx 6accer?uoe 6es npeABa-
pHTeJIbHOTO OTCTaHBAHHfl, HO C Bbll i/rrcqeHlreM STHX 6aCCer?HOe
BO BpeMf i  naBoAKoB,  C nHTaHHeM BOAOsa6Opa roJrbKo H3 peKr l
npH BbrcoKoM ypoBHe BoAbr rLJrH C CO3AaHHeM eMKOCTHbTx 3arra-
coB. l lpu cpaBHerrnu ueo6xoAuuo yqvrbrBarb rar i l {e yAaJreH-
Hocrb  cpaBI IHBaeMbtx  Bap l , ta r . r roB l rc ro r r rn r r (oB BoAocHa6xeHHq
Ao norpe6ureJrfl, a raKx(e nas6onee eSSexrHBHoe HcrroJrb3o-
BAHHC I{CTOIIHHKA BOAOCHA6XCHII f l  B grOf l  CHCTEMC B UCJIOM.

8*



np1 paspa6ort<e pasilHrrHbrx BapHaHroB HcrorrHrtKoB BoAo-cma6>Ne'us creAyjr npeAycMarp,Barb aBroMaT"o".no. ;;-ry/prpoBaHue rpe6yerr,rlrx pacxoAoB H r{anopoB. Ar"o* aru-
sal{Hf l  npH paqIIoHa/IbHoM ee'npHMeHeHHH cHHN{aeT ce6ecrou-
MOCTb BOAbI 

LTPYAOCMKOCTb 9KCNJIYATAI\HH I,ICTOqHI{KOB BOAO-
cua6xeHus. 

flp" cpaBHeHHI{ pa3fir,rrrHbrx BapHaHToB r{crorrHr4-
KOB BOAOCHa6Xesus ueo6xo4HMo OrIeHHBarb caHHTapHyro Ha-
ACX{HOCTb HCTOIIHHKA BOAOCHA6X<CUZfl, Yq}ITbIB Afl., B IIACTHOCTI,I,
6aprepnlre Bo3MolKHocrH cucreM Hgng no orHorreHnro K
3afpf l3HeHHro.

, I lpu BapuaHrax I4B[IB, oco6euuo co 3HaqHreJrbHbrMH Ko-
ne6aunnMH ypoBner? noA3eMHbrx BoA, t4 B qacTHOCTH, npr{  Ma-
TASHHI4POBAHHH BA}KHO NPCAYCUOTPCTb BO3MOX{HOCTb CHH)KE-
HHr, noAbeMa BoAbr H3 BoAosa6opa u Kn[ norpy)KHbrx rIeHT_po6exuux HacocoB. floc,ne4urzb o6H.ruo_ [pr{MeHrroT nprrrpy6uue ALr*aw'qecKoro ypoBHr 6o.uee o-s ;;;;;;pr"o.r"
3eMJrH. SQQexrHBHOCrb pa60ru r{crorrHtrKa BOAOCHa6x<'eu Hfl, 3a-

. BHCHT OT [OTpe6socru B BOAe, tlpHpoAHorx yc,rroyufl, pa3MepoB
pecypcoB noBepxHocrHblx H noABeMHbIx BoA, I4x KarrecTBa, Ha-
ilHqnf. cso6oAHHX u. yAo6uux nJrorrlaAelt excnilyarar\HL. Tex-
HHKO-SKOHOMUrrecxufi, aHaJrHs BapLIaHTOB HCTOITHHKOB BOAO-
cua6xeHHa Heo6xoAlrl,r He ToJrbKo AJrfl yrrera AaHHbrx ycnonufi,
HO TAK)KC H AJIf l  BO3MO}KHOCTH HX II3MCHCHHfl.  HANPNN,TCP,
MOX(CT YilYqIXHTbCfl KAIICCTBO HCXOAHbIX NOBCPXHOCTHbIX BOA
B pe3yJrbrare BBeAeHHfl oxpaHHbrx MeporrpHnrufi, H ycrpoftcrsa
BOAOXp aHLrJrHrr\ c H3MeHeHHeM pexHMa noBepxHocrHbrx BoA,
HCTIOJIb3YCMbIX AJIfl I4BNB. |IPrr 9KOHOMHIICCKOM AHAJIH3C PC.KOHCTpyKrlHr{ LrIrH p ar{HoHa ilH3afi,HH CHCTeMbT I,lBnB cpaBHH_
Baercfl ce6ecrouMocrb BoAbr ro kr rrocJre Mepo[pH ntnfi.

B KaqecrBe ocHoBHofo gKoHoMzqecKoro [oKagareJrf l  AJrf l
cpaBHeHHfl  pa3f lHrrHbrx BapHaHTOB COrJracHo <<THnosor? Mero-
AHKe OnpeAeJreHHfl gKOHOMH.reCXofi e(boexrnBHocrH Ka[HTaJrb-
Hbrx n.noxeHnfi>> (M., SrououyrKa, 1969) npr4BeAeHHbre 3arpa-
Tbr onpeAeJrflroT no SopnryJraM:

C .  +  8 * K , :  m i n- I  |  - n - ' I

T r r C t * K r - m i n ,

/ 1 l K \
\  ^  r v . f

( 1 1 6 )
,rAe 'Cr - TeKyqHe 3arparbl (rcsfis.tol-t,trloctl) ilo_KaxdAorMy rBatpuanry; /(r -
KaInHTaJIbHbIe 3aTpaTbI no ToMy )Ke Baprua,nry; E, - H.OptMarhsHHr? roe$-
Qnrraeur eQQenctu,nHjocr'fi fiarrurarrbunx bnoxtiriufi; TE - itop*uni"ilfi op,e-11
oKyrlaeMo,crH Ka[HTaJrbrHbIX BJr,o)KOHHT]I (nenuuu,Ha, o,flparua ̂ E"\ .

HopuarusHnrrl xoeQQuqneHr eQQexruBHocrr{ B coorBer-
crBHH c npHB_e4euuofi rHnosofi MeroAuKoli c.ueAyer npnHr{Marb
He Hr.r>Ke 0,12; rorAa HopMarHsHHrt cpoK oKyrraeMocrH 6y4er
se 6onee 8,3 roAa. OAuaxo ilpr{ Heo6xoAuuocru no corJracoBa-
HHro c focn,naHou CCCP AonycKarorcr orKJroHeHHfl or peKo-
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MCHAYCMbIX BCJIHIIITH HOPM ATHBHbIX TOESSAUHCHTOB 14 CPOKA
oKy[ a eMocru Ka nHTaJrbH brx er o]KeHr.r]i.

f lper cpaBHeHHH BapHaHroB npuBeAeHHbre 3arparhr onpe-
AeJrflror no scer? npoAyKrIHH (nO.rryuaeuolt noae) an" oAHoro
roAa. He cneAyer cMerrruBarb pacxoA BoAbr, noAaBae*o* pac-
cMarpHBaeMhIMH coopy)KeHIIf lMH, c pacxoAoM BoAbr, noAaBae-
naori K norpe6urenp. flocneAuft 6yner MeHbure 3a cqer yreqeK
H co6crseHHoro norpe6neHnfl AIrr BoAonpoBoAa (nponaunra
cern H np.). Ce6ecrouMocrb H npHBeAeHHbre pacxoAbr Bcero
BOAONPOBOAA ONPCACJIgIOTCg AJIf l  KATI}ITAJIbHbIX BJIO)KCHAfi ECEX
coopyx{eHnfi BoAOnpoBoAa, BKJrroqafl cerb rpy6, a raKN(e AJrfBCeX TeKyrrlHX 3arpar Ha ero sKcuryarar{Hro. MoxHo raKx(e
npHBeAeHHbre 3arparbr  no Qopuy,r lana ( l lb)  v  ( l l6)  orHocHrb
x 1 nn3 noAu, pasAeJrHB HX Ha pacxoA BoAbr B Terreulre roAa.
TorAa Mbr [oJryrrHM yAeJrbHble npHBeAeHHhre 3arparbr rro Kax(-
AoMJ BapHaHTy, orHeceHHbre x 1 us BoAbr.

I- lpz pa3JruqHbrx BapHaHTax HcrorrHHKoB BoAocHa6xeuus
MolKHo H lleJlecoo6pasno aHanlLrsLpoBarb aKoHoMHrrecKHe no-
KA3ATCJIH NOTYqCHHf l  BOAbI  TOJIbKO HA CPABHHBAEMbIX YqACTKAXc yr{eroM noAaqH (rpaHcnoprHpoB aH:r.fl) no4u ao norpe6nrens
(6e1 p acnpeAennre.nluofi ceru i.

Bce cpaBHHBaeMbre BapuaHTbr rrpHBoAflrcrr K co[ocraBr{Mo-
My nuAY I{ '  B qacTHocTH, no cpoKaM KanpITaJIbHbIx enoxeHl,I f i
NPI{BCACHHCM.3ATPAT NO3AHHX JICT K TCKYUICMY MOMCHTV C BBC.
AeHHeM xoe$QuqueHra npHBeAeunn B no qopiayne

B_: I ( l  +  E" .n \ t l - I ,

fAe I - nepnqA BpeMeHr.r npuBeAeur.rfi, noAbr; .E".r, - H,opMarr4B AJrff npg-BeAeHr'rfl pa3HoBpeMeHHbrx sarpar, panunfi 0,09 (n yc,rronragx aefi&sypue-r'o nop gtrK a H a'r{ HcJI eH H,ff a M,op r,na arlz ra ) .

!,elicrnnre.urHuli cpoK oKynaeMocTH r(attHTaJroenox(eHuft
onpeAeJrrercfl no QopnryJre.

(  1 1 7 )

( r r 8 )TA: Kl  Gnp _ cr)  ,
r4e Cttp - nrpqAaxiHafl croplMo,CTb rBo;(bl.

R  , t a t t ^ - A h  Y  r v    n r r r r  ^  ^ r 'j r  t tc i (u luPbix cJiy ' iaf fX,  Hanpl iMep npn pa3BHTHH BOAOCWa1-
x{er{Hr fopoAa' BapI{aHT AorIoJIHHTeJIbuoro HcrorIHHKa c noAa-
qeri BoAbr co cropoHbr cyilIecrByrouero no4osa6opa cJreAyer
cpaBHHBarb c BapHaHTOM AOnOJrHHTeJrbHoro ncTorrHrrKa c Apy.
rorl cropoHbr ropoAa c yr{eroM 3arpar Ha peKoHcrpyKuHro cerH,
TAK KAK NPH NOCJICAHCM BAPI{AHTC sATPATbI HA gTY PCKOHCT-pyKuHIo ceru 6yay" MeHbrrre: noflyrraercfl gAHH BapHaHT c noJr-
soft noAa.rer? BoAbr, c oAuor:r cropoHbr, H Bropofi napuaHT c AByx
cropoJr H3 cyurecrByroqero H HoBoro Hcror{HHKa BoAocHa6xie-
HUfr. oAuaxo H rrpu BapHaHre pa3BHrHfl cyr.qecrByroulefo BoAo-
AA6OPA C OAHOCTOPOHHI{M NOCTYNJICHHCM BOAbI B CETb BOAO.



cHa6)KeHr4fi CJreAyer yr{ecTb, r{TO B pnAe cflyqaeB Mo)r{er rlony:rlaTbcfl yAer[eBJrerrne 3a cqeT AOnO/rFrHTeJrbr_rono l{cnoJrb3oBa-
EHr HenonHori nporrycKnori cnoco6nocu.r BoAoBoAoB, Morrlnocrn
HacocHblx crauuufi , HailHqHfl Aopor, aAMHHHcTparuBrrbrx
noMelr{eur'rfi, 6nHsocr?r SJrer(Tpocua6xeHr{fl H lrp;

flpn onpeAeJreHHH cpaBlr'rennuolt oKoHo'r'qecrofi eQser_
TI.IB HOCT H KAilHTAJI b H bIX BJI O)K CH Ufi NPU P CKOHCTPYKI{H H A^'iiC,-BYIOUHX NPCATIPHgTPTfr  CPABHHBAIOT I IOKA3ATCJIH NO BAPHAI{ .
TaM peKoHcrpyKuun c noKasareJrf lMH npeA[pr4 nrufi  Ao peKoH-
CTPYKUHH HB COOTBCTCTBYIOUIUX C f lYqA f lXC  BAPHAHTAMH
HoBoro crponTeJrbcrBa. f lpu oroM yrrnrbrBaror norepg npoAyK-
TfHH H NPIA6UNH, A TAK)KC YBCJIHqCHI,IC TCKYUIHX 3ATPAT B NEPH.
OA PCXOI{CTPYKIIIIH.

l loxa3areJreM esQerrraBr{ocr '  npH peKoHcrpyKrr 'H npea,-
npHflTl la H, B r{acrHocr l l '  npu cpaBI- I€HHH no oTAeJrbHbIM BapH-
aHTaM tlBJlflercfl cpoK oKynaeMocTLr Karlr{TaJrbFrbrx groxeHr.rri
B TaKyro peKoHcrpyKquro Trr,", orpeAeJrqer\l lrri no Qopnry.ue

T* .c :  Kp l  (Ct  -  Cz \  , ( 1 l e )
nqe Kp - r(anr,rTaJroBJrolr(eHHff B
ce6ecrouuocrt np,oAyr(qnH .[o H
6nnn n 'pvr  C2qCr) .

Pacqer ro Soprray.nau ( l lS)  H ( l lg)  cr reAyer  BbrroJrHf f rb
TaKx{e c yqeroM H3MeHeHnn o6uefo pacxoAa peKoHcrpyupye-
MOrO COOpyx(eHHfl,  a cpaBr{HBarb eKoHoMHqecxyro esQextHn-
Hocrb - no yAeJIbHbII\{ noKa3areJrflM, orHeceHHbIM K pacxoAy
I u3 BoAbI. TaNoe garvleqaHHe, B qacrHocr,,  oTHocr4TcR K peKoH-
crpyKrluu 6eperoBoro nH(rra,umpaTlnoHHoro BoAosa6opa, KorAa
Hyx{Fro yBeJrr{quBarb ero pacxoA ltpu yBernqeHuz eoAonorpe6_
ileHKrr, a TaK)Ke B cBfl3H C ga]?.Irl1-gaHae[{ pycJra peKH (nOC.rre4-
Hee yMeHbuaJro pacxoA 6eperonoro raHcpnnlrpauHoHHoro Bo-
4osa6opa); npu raxofi ,  peKoHcrpyKr{Ha HMeercr B BHAy AonoJr-
HHTeflbHoe HcKyccrBeFrHoe noAlrr4TbrBaHr.Ie noAgeMHbrx Bo,u,. B
pe3yJrbrare coopyx<eHr{f l  HcKyccrBeHHOrO BOCflOJTHeHH' nOA3eM-
HbIx BoA pacxoA cyurecrBylouero BoAos a6opa yBeJrr.rrrnBaercfl:
a croHMocTb BoAbr o6tr.rHo yMeHb[raercfl. 3s$err]rBHoerb
HCr{yccrBeHHOfO BOCnOJTHeHHfl B AaHHOM Cflyqae, no cyi l IecrBy;
gnpeAeJlflercq He ToJIbKO sKOHOMHrIeCKtrMr.r nor{aSareJrflMH no
Qopuyne ( l  l5), Ho r.r reM, qro npH yBerHr{eHr4kr pacxoAa BoAo-
sa6opa noA3eMHbrx BoA 6yAyr yBerr.rr{HBarbcfl  BoAonorpe6"rre-
Hpre H yryquarbcfl rHfHeHHqecKHe ycJroBHfl. floC"neAHee raKx(e
Aaer sKoHoMHqecKyro eQQexruBHocrb,  Ho B sopnryne ( l l5)
9TO He yqHTbrBaeTcfl .

r lpu pac.cMorpeH'rr peKoHcrpyKrIHH 6eperonoro eoAosa6o-
pa c ycrpoficTeoNl AonoJlHnreJrbHoro HcxyccrBer{Horo socnonj
HeHHfl nOA3eMHbrx BoA HepeAKO AHHaMHqeCrufi  ypoBeHb BoAbr

pel(oFl'crpYI(IIIttO nipeAnptrfTr{fl; Ct Lt Cz-
nocJre peKoiH,crpyKIrHrrr (y;nenruueuue npH_
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B BoA0sa6ope noBbtulaeTcr. IIpn eToM CHLIx{aeTcn nocTyflJle'
r rHe HHQHiI IbTpar(HOHHOfi  BOAUI CO CTOpOHbI peKH, HO C yqeroM

AOnOJTHHTeJTbHOTO nOCTyIIJIeHHtI  HCKyCCTBeHHOft HHQHALTpaUII I {
BOAbr O6UHri  paCXOA npex{Hefo BoAo3a6opa cyuecrBeHHo yBe-

JIHIIHBAETCfi  H, KAK OTMCIICFIO, BOAA HCPCAKO CTAHOBHTCff  AAX{E

AellreBJre.

Ta6uuqa 20. V4e.rrrHbre ce6ecrouMGcrb H Kanr.rraJlbHble Barparbl,
Kon., Ha I nn3 noAu HBIIB nprl pa3llofi BoAonoArordBKe

H cpaBHeHI{e c HcnoJIb3oBaHI, IeM noBepXHocTHbIx BoA (c nonpaBKaMn)

Hcroquux BoAocHa6x(eH?rt u orlHcrKa
Pacxog,

T b I C ,
M:r  /  cyr

Ce6e- | f lPnne4eHttue
cTouMocTb | 3aTpaTbI

florepxnocrHble BoAbI c noJIHoIi oqplcr-
Kofi
kIBnB c BapnaHraMr.r BoAonoAroroBKlr:

aSparIHfl

oTcT,auBaHI4e H a3palI,Hfl

Qn.nrrponaHue Ha cKopblx Sn.nr '-
Tpax H a9paqlrfl
oTcTal. lBaHHe, oHilbrpoBal{He, agpa'
UHfl
MHKpoounbrp aIrH fi , Sn.nlrpon a HI'Ie,
aspauHfi

50
100

50
100
50

100
50

100
50

100
50

100

1 , 2 6
I  ,04

0 , 8 8
0 ,77
0 , 9 3
0 ,85
0 ,99
0 ,88
l , l 0
0 , 9 6
1 ,  l 0
0 ,99

I  ,46
1 , 2 6
1 , 5 7
I  ,39
l , 7 l
1 , 4 7
1 , 8 6
1 , 6 0
1 , 9 0
1 , 6 4

2 , 1 6
1 , 7 3

B ra6i l .  l9 14 20 npuBeAer-rbl oKoHoMuqecKr4e noKa3areJrn
cp aBHeH vrfl. BapuaHToB HcrorIHI4KOB BOAOCH46>KeHHfl. krg nOBepX-
HOCTHbTX BOA H c I'IBnB c HH4)HrbrparII4oHHbrMr{ 6accefiHaupl
H BOAO3a6OpOrvr H3 CKBa>KHH r.rry6rauofi 30 nr u Ae6HToM no
1700 rras/cyr Kax{Aafl .npu p a3Horl BoAonoAroroBKe c o6uHM
paxoAoM no 50 n 100 ruc. w3/cyr BoAbI. Ta6nnt\a cocraBJleHa
no B.'M. EepAanoBy [4] c HeKoropbIMH HaIIIHMH AoroJIHeHufl,'
MH Vr I{3MeHeHr4fMH. PaC,{erHrre 3aTparbr vr ce6ecToHMocTI!
B yKa3aHHOfi Ta6JIHUe HeCKOJIbKO 3aIIH)KeHbI I IO CpaBHeHI{K)

t  - _ _

c  EaKTI , IqeCKHMn AaHHb lMk l .

Vle ta6n 19 cneA!€r, qro BapLIaHrbI c HcKyccrBeHHbrM Boc-
rIoJrHeHHeM noA3eMHbIX BOA rIO yAeJIbHbIM IIpHBeAeHHbIM 3aT-
paraM B 1 ,48-1 ,14  pasa AeIxeBJIe  no  cpaBHeHuro  c  BapHaHToM
HCnOJrb3OBaHHrr peqHofi BoAbr c noJrHofi ee oqucrKofi. l lpH
npHHflTbrx ycJroBHflx yAopox{aHHe oTAeJIbHbIX BapHaHToB vrc-
KyccrBeHHoro BocnoJlr{eFIHfl noA3eMHblx BoA oIIpeAeJrfieTCfl
yAopolKaHHeM (ycnoxHeHHeM) rrpe4napLIreJIbHorl BoAonoAro-
TOBKI{. IIpU Bapr4aHre HcKyccrBeHHoro BocnoJIHeHr4fl, noA3eM-
Hbrx BoA c npeABapI{TeJIbHofi AoBoJIbHO CJIOX(HOfi BOAOnOATO.
TOBKOfi, BKJrrOqarcUefi MHr(pOQHJrbrpaunro H agpaqHlor YA€JIb-

209



l tbre npnBeAerrrrbre 3arpaTl '-  6yAyr Bce )r(e rra 5-150/o MeHr,tue,qeM npu rrcno/rb3oBarrrrH noBepxHocl.Hbrx BoA c nonnof,r nx
oqllcrrtorlr. LIci<SrgcrBeHrroe EocrroJrrrer{r{e rroA3eMr-rbrx BoA C a9-
paqneii  -cannur? Aeri lesuj i  BapHaHr, Ho BT-4g0lo AerreBJre
BapHa_l ' l ra HCIIOJIbsoBal{Hfl  rroBepxHocrHbrx BoA c nonHorTr oqncT-
t<ol i .  Cne4yer orMeraTb, qro Bo Bcex BapHaHTax i lpHHflTo xJro-
prrpoBarrrre BoAbr. llocneAuee onpeAe.riflercrr Heo6io,rHMocrbro
AoBeAeHHfl r{aqecrBa BoAbr Ao fccT 2974_73 i lo 6axrepuo-
JIOTHqeCKHM rioKasaTeJrsM B Cryr{ae yxyArrre}rHfl BOAbr B BoAo-
sa6opax noA3exIFIbIX BoA H Ann rrpeAyilpex(AeHHrr yxyAueHrrfi
KaqecrBa BoAbr B BoAoBoAax r{ BoAonpoBoAHor? cer.u.

llp" yBeJrr{qeHHH noAarrn BoAbr c b0 Ao 100 ruc. rr,r3/cyr- 'yAeJrbHafl ce6ecror. iMocrb paccMorpeHHbrx BapHaHrOB yMeHb-
Iuaercff Ha 9-21010 kr npHBeAeHHbre 3arparbr^-Ha lg_250[.
l lpn H3MeHeHHH np'HflTbrx Bbrrrre ycnoeufi  noKa3areJru sKoHo-
MHrrecKofo aHaJrH3a BapHaHTOB MOryT MeHfTbcfl .

Kaqecrso eo/t lr  npg I4BnB o6H.rgo ryque, rreM npg noJr-
Holi  o,IHcTKe noBepxrrocrHbrx BoA. B .{acrHocru, BoAa, noryqa-
eMafl npH HcKyccrBeHHoM BocnoJIHeHHH, HMeer 3HaqHTeJIbHo
MeHbrxHe aMnJrHTyAbr xo,ne6auuft reuneparypbr: .neroiu 60nee
npoxJl arHafl., a sHi\aofi - 6onee renJrafl, qeM noBepxHocrHaff
9OAa. Kpoue roro, npH HCKyCCTBeHT{OM BocrroJrHeHHn Mofyr
6url noryqeHbr eMKocrHbre 3anacbr rroA3eMHbrx BoA. B rr.nb-
Topbrx cJrytrafx BOSMO)KHOCTb CO3Aarb eMKocrHbre 3anacbr rIoA-
seMHbrx BoA rrpu HeAocraTKe pacxoAa per(H B Mex(eHb f lBJrfer-
cf l  BecbMa BaIKHbIM noKasaTeJreM, OnpeAeJIrroxIHM BbrroAHocrb
I{ p auuoHaJrbHocrt I,I BIIB.

f lpu pacxoAe soAoga6opoB MeHbrrre b0 rnc. vBf cyr coorHo-
IIJeHHe ce6ecrouMocru BoAbI npr{ r4cKyccrBeHHoM BocnoJrH eHHn
noAseMHblx BoA no cpaBl{eHnro c no/rHopl o.rulcrxofi peuHbrx BoA
6yaer eule 6onee BbrroAHbrM, qeM yr(a3aHo pa"eer cnelyer
orMerHTb, rrro r,Irfl Malrbrx BoAosa6opon BapHaHT r{CKycCTBeH-
HO|O',BOCnOJTHeHHT{fl  'noA3eMHbrX BOA C UHQnnlrpaqaoHHbrMH
6accerlHanau ('n roJrbKo aepilMertr) oco6esHo paufio'HaJreu no
cpaBHeHr{ro c no.nHofi oqHcrKoli peunoli no4n, raK KaK 3HarrH-/rcJrbHU i lpu l r le ' l 'exHHqecKoe oocJIy lKHBaHHe.

I- Io nocneAHHM AaHHbrM, cronMocru I uB no4u soAosa6opoB
PCocP (6ee Mocrelr H f lennHrp aha) 6una B cpeAHeM A/rr
noAosa6opo.B c oqncrxofi  BoAbr (n ocHoBrroM us pex) g,g7-
5,62 Kon.  (cpeaueB3BerrreHnaf l  crouMocrb g,Ts xbn. 'aa I  Mg
soabr) u _AJrf l  eoAosa6opoB '6es 

oqucTKH (Hs noA3eMHbrx
soa) - 3,9 r(or. B Prnre ce6ecrouMocrb BoAbr npu ?rcKyccrBen-
HOM BOCnO.irHeHHH C UHfUnrrparrHoHHbrMH 6accertHavrH u ag-
paqHefi cocraBJrri la or{oJro 1,87 ron. sa I na3. f lpu oroM KnA
qu (oruo[reHue pacxoAa BoAbr ga cr{eT HcKy,ccrBeHHoro BocnoJr-
Her{Hfl  noA3eMr{brx BoA K pacxoAy, rroAaBaeMoMy Ha uHQunt-

2 1 0

Tpaquo,Hnbre 6accefiHn) 6un oKoJro 0,45-0,5, r. e. AosoJrbHo
HHsrHfi. flocne AonoJrHnrenusoiTeKoHcrpyKrIHH srorl cncreM.br
4cKyccrBeHHoro BocnoJrrreHr.tf l  KnA yBerHr{HJrcrr npHMepHo Ao
0,7, a ce6ecronMocrb AonoJrHHTe.[bHo noryqaenrofi  soAbr coc-
TaBHJra oKOJr'O 0,92 Kon.; cpoK oKyilaer\irocru Ao[oJrHHTeJrbHbrx
Kan[TaJrbHbrx B/IoxeHHfi cocraeHJr Bcef o 2,2 roAa. Llucrax ro-
AOBafl gKOHOMHfl OT raXOfi per(oHcrpyKr{HH c yBeJrHqeHHeM ct,r
norytrnracn 104 ruc. py6.

Kax BHAHo Hs ra6n. 2A,,crozMo,crb I rvrs BoAbr rpu HcKyc-
crBeHHoM BOCnOJTHeHHT4 rro [pHBeAeHHbrM 3arparaM r{3MeHser-
cf l  or 7,26 lo 1,9 xon/u3. cDaxruqecKafl ce6ecrouMocrb BoAbr
B sKcnJryararlHoHHbrx cprcreM ax I4B nB c 6accefi,naMr cocra-

sa6opa nocJre peKoHcrpyr{[na cocraBJrf leT oKoJro 1,7 Kon.,
a B Apyrort cucrenne I4BflB ro>re c HHQHJrbrpauHoHHbrMu 6ac-
cefisauu, 'Ho c npeABapHTeJIbTIbrM ocBerJIeHneM - B.efo
1,6 Ko[. 3a I ns BoAbr. VEopoxaHue ce6ecrouMocru cBbrlrre
2 xon. sa 1 u3 BoAbr, no HMerourr-rMcfl v Hac AaHHbrM, oflpeAe-
Jrflercf HecoBeplueH,crBoM cxeMbr H 9r{cflJryararrHr{. cavrag Ae-
rrreBafl ce6ecroHMocrb BoAbr B AoJrr{He p. ApafBr4 oflpeAeJrrer-
cq oco6o 6.rraronpuflTr{brMr,r ycJroBrrflMlr -- Bcfl cncrervla I4B[B
CAMOTCI IHAf l .

oco6esno r leJrecoo6pasno'r4 eQSemHBHo HcKycclBeHnoe
BOCnOJTHeHHe npHMeHnrb Iurfl, yBerHqeHHff pacxoAa cyuecTBy,
rcunx 6eperoenx uHQHJrbrpauHoHHbrx eoao3a6opoB.

fl'o AaH'HbrM oKoHoMrrqec'Knx pacqeroB HcKyccrBenHoe Boc-
noJrr{eHHe noA3eMHbrx BoA Aa)Ke B CypoBbrx ycJroBHflx ceBepo-
BocroKa Asaa (CCCP) oKa3brBaercf i  KoHKypegrHocroco6nrivr. .
B pafiouax MHoro.reruefi Nrep3JroTsi ce6ecror.rMocrb I us Bo4br
AOpOX{e, rreM B pafiOsax vMepeHHofo KJrHMara, w .3aBHeI{T OT

. . 9 -  ^ - ^ ^ ^ Z  ^  T t T ) T - T T I  / - ^ 1 -  ( \ l  \  r ^ n - |yv l tu fJnn u l tuuuu a_yLD I  rn  ( ' r 'aoJI  .  z  |  ) .  Lzy I  .
B yc,rronHsx cegepa crouMocrb I l , I3 eoabr npu lrcnoJlbgoBa-

Hr4H^tTOBepXHOCrHbrX BOA C nOnHolz Hx oqficrxol i  peAKo AerueB-
Jre 20-30 Kon. l lp" ne6onnunx norpe6Hocrqx H3-3a cJro)K-

2tl



Ta6.nnua 21. Cronnocrn 1 ua no4seuHofi noArr
ucKyccrBeHHoro BocnoJrHeHHfl B O6.nacrn MHoroJreTnefi uepe.norrt

cno"lo Hc*yccrBeHHoro Bocno.rrHeHurr noA3eMHbrx BoA Ce6ecrosmocru
I ut BoAH, ron.

flepexavra BoAbr BBepx ro AoJrrrHe peKH B Har,-
Mep3JrorHbrx BoAax
HcryccraeHHoe co3AaHHe raJrr.{KoB B Mep3Jrbrx [opo-
Aax nyTeM rHApaBJrHqecKoro oTTaHBaHHff

Io x€, nyreM greKrpuqecKoro orrauBaHnr
ycTpoHcTBO oappaxa B HaAMep3JroTHbrx IIoA3eM-
HbIX noToKax
Harueranue npecHbrx BoA rlepes florJrorqarculle
cKBaxHHbr BnoAMep3JrOTHbrev MexMep3JroTHbre
BOAbr
Orxa'rra BoAbr s nerHufi [epnoA Hg cKBo3Hofo
TAilHKA

fopo4 (crpaua)

7

l5
140

l 2

I Beporruo' Aopox(e 5 xon., Aax(e 6es cro''ocrr BoAonoAroroBKH.

CrouvrocTb noAgeMHorl BoAbr npu r.rcKyccrBeHHoM BocnoJrHe-
HVH sa py6e)KoM npHBeAeHa B ra6n. 22. 

-

Ta6anqa 22. Cronmocrt I m3 BoAbI npn HcKyccrBeHHoM BocnoJrHeHgrr
oa pydexou

Pacxog,
MJIH.

ut/ rog

r00
l0
49

300

5{'

20

Cronuocrb
I mt no4H,

opaHKH

0 , 1 4 - 0 , 1 9
0 ,29
0 , 1 2
1 ,6 -2 ,49
0,9-0,32

Aoptrrryna (Pyp, OPf)
{pyacca-Crop-Ceu (QpaHqur)
Easem (lllnefiuapna) 

-
1967
1967
r967
'?q5Ka.nuSopHu.r__(pIXA, rrerbrpe yuacrr<a)

A.nausroc (CIXA)

Ans sapy6ex(HbrM crpan KannraJrotsJrox(eHnfl rpu lrcKyc-
CTBEHHOM BOCTIOJIHCHHI,I C 6ACCCT1U AMV LI KAHAJIAMH HA 1 

-U3

BO.q,bI COCTaBJIflTOT 6eS npe.nBapr,rTeJIbHofi RoAorroAroToBKr.r B
cpeAHeM 0, i 4 SpaHxa kr c BoAonoAroroBKofi B cpeAHeM 0,96
Qpaura, T. e. B nocJreAHeM cflyqae rpHMepHo B 2,8 pa3a Aopo-
)Ke, rIeM 6es soAonoAroroBKu. 

-flpn 
ubrycirBeHHoM x<e BocnoJr-

Tauur{ HecKo;rbKo Hrafl, qeM B CCCP. KanuranoBJlox(eHufl H

2t2 g l g

ce6ecrouMocrb Ba py6ex{oM npnBeAeHbr B r leHax Ao lg70 r. 6ee
y{€ra uuSnn4uu.

KoHeqso, HcKyccrBeHHoe BocrroJrHeHne noAseMHbrx BoA ue-
JIeCOO6pasHO TaM, rAe AIrfl sTOrO AMerOrCff HaAJre)KarqHe yc-
JIoBHff. Kax orMeqeHo BbIIrIe, cpaBHr4TeJrbHyto gKoHoMl{rrecKylo
oIIeHKy HCKyCCTBeHHOTO BOCnOJTHeHHfl  nOASeMHbrX BOA C ApyrH-
MH Bapr{aHTaMH CJreAyer AeJrarb no [oKa3aTeJrf lM KarrHTaJIb-
HbIX BJIo)KeHHr?, npHBeAeHHbrx 3arpar (ro4onux H yAeJrbHbrx)
H ce6ecrouMocrtr I naa BoAbr rro <<Tanoeori MeroAHKe oflpeAe-
JleHr.rfi gKoHOMHqeCKOft eQ$enruBHocrH r<afir4TailbHbrx BJIox(e-
Hr4fr>>.

f  .rr  a B a XVII.  PA(HOHAJI I{3AUVlf l  B CHCTEMAX
H B N B

1. OErr-(HE TTOJTOXEHHf

floa paqlroua"uusaqnefi  cucreM I,{B|IB noApa3yMeBaercff
yJryqrxeHHe r4x orAeJrbHbrx sJreMeHToB H CHCTeMbT B rreJroM. oc-
HOBHbIM NOKASATCJICM PAIIHOHAilH3AIU'LI,H f lBJIf lCTCfi 9KOI{OMH.
rrecKafl eQQexuaBHocrb, Korop afl r,Jrfl HoBbrx cHcTeM I4BnB
ONPCACJIf lCTCfl  KAK MHHHMYM TIPHBCACHHbIX 3ATPAT I IPH CPAB.
HeHHH KoHKypr{pyrcrrlHx BapHaHToB TaKHX Cr.rCTeM, a raKx(e
Apyrr4x {gTorrHHKoB BOAOcua6xeHr{fl, a Ailf l , sKcrrJryarr{pyeMbrx
cr4creM HBnB nyreM cpaBHeHHrr ce6ecrouMocrH BoAbr Ao r1
nocJre pafiuoHa nrvsalJ.ff?. l lo srHM noKa3areJrf M MOX(er SUtu
noAcqHTaHa roAoBaf H o6x].aF., 3KoHOMr.Iff.

f lpz paqr{ouaJrnsarlun cJreAyer raKx(e yrruTbrBaTb HgMeHeHHe
TpyAoeMKocrH, MarepHaJroeMKocrH 14 SoH4OeUKOCTH nOnyUae-
naofr soAbr, np oAoJr)KHTe/rbHOCTb OCyUIeCTBJT eHHfl p arIHoH a ilH3a:
LIHH H ApyrHe sarroptr.

f lpu I,IBIB AJrfl BoAocHa6xeHufl cyrqecrBeHr{oe 3HaqeHHe
Mo)KeT LIMeTb yBefiHrIeHHe pacxoAa gTHx cHcTeM, noBbIuIeHlIe
HaAex{Hocrr{ Hx pa6oru rIpH rroJryqeHkrH BoAbr BbrcoKoro Kaqe-
gTtsA. D HCKOTOPbIX CTYqAflX TIPH OAII.I{OHA.II!49ATIIdI4 CI,ICTEM
I4BnB MolKHo uur. aon,jnn"".r;;" y;F;;; ;;i;Lr"o BoAbr
no cpaBHeHHro. c KoHAHTIHflMT{ no focT 2874-73. Haupnruelp,
reMneparypa BoAbr B cHcreMe I4BIIB no cpaBHeHHro c noBepx.
HocrHofi He HcnbrrbrBaer 6ontu_rHx xone6auufi ,  r ITo no rHrue.
HHqecKHM H 6trroetrN{ noKa3areJrflM 6onee 6naroupr.IflTHo.
Vuep_etruaa (ue xo,no EHafl,) reuneparypa BoAonpoeo4Hor? BoAu
slruofi ,  KorAa ee noAorpeBaror, TaK>Ke 6o.uee BbrroAHa. Taxue
gJIeMeHTbI, KaK HaAeX(HOCTb CHCTeMbT H 6Onee BbrcoKoe KSHe:,
cTBo BoAbI B IIpHMeHflroIIIHXcff noKa3areJrflx oKonoMnrrecKofi
eQQerrHBHocrH He yqnrbrBaror, Cncremn I4BilB ro rraAex:



HOCTH flOflyqeHflfl rpe6yeMoro KoflfiqecrBa u KaqecrBa BoAbr
HMeror n_peHMyrrlecrBa [epeA BOAOCHa6Xeuneu c o6HqHOfi
orlr{crKoft nonepxHocrHblx BoA.

Bo4a, f ioryqaeMar r4s cncreM I4B[B, o6uquo AelreBJre He
TOJTbKO noBepxHocrHbrx BoA c no"uuor? HX OUrZCrxofi, Ho Aax{e
noA3eMHbrx BoA, B OCO6eUuocrH apTe3HaHCKHX; B nocJreAHeM
cflyqae 3TO O1'AnC1nercf MeHburefi sHcororl noAbeMa BoAbr B
cr{creMax I4BnB u - o6rrquo 60nnrueli ux KoMlaKrHocrbro.
Ho secnaorpfl-lrj_gro, BosMolKHo r4 AanuHefiuee va.r.uneHHeBoAbr cr 'rcreM I4B[B nyreM HX pauuoHaJrngaur{r4.

2. OEIII I , IE TEOPETHqECKHE VI METO.U.HIIECKI,IE OCHOBbI
PAUHOHAJI  H3AIIHH

llo BonpocaM reopuu H MeToAHKH I4B[B ony6nuxoBarro
Pqr_pa6or [5, 10, 28, 29 14 Ap.] . Paquoua nlsar\vrn crr creM
EBIfB nponol.rrcf l  Ha pnAe o6texroe e CCCp v sa py6exora.
oAsaxo roJrbKo HeAaBHo Haqailr4 ny6n'xoBarbcfl  Teoperuqec-
KHe rr MeroAHrrecKtre crarbH no paqHoH alrl/^galq.Hu cHcreM
]1PnB (H, A. flrrornuxos, l97g [2i], A. O. llopn4uu, lg7g
t23] H Ap.). B neprroA H3brcKaHuir- ucroqHr{r{oB eoAocHa6-
)KEHHf l ,  BKJI }OqArcqHX BAPHAHTbI  CI4CTCM I4BNB,  I IPH NPO.
CKTI{POBAHI/'H H 3KCTIJIYATAI\LII4 CHCTCM CJICAYCT U3YIIATb
BO3MOXHOCTH HX P AUI4OHA JIH}AI\UW. TIPN HsbICKAHHflX
Heo6xoAMo tlpoBeAeHHe IrefieycrpeMJreHHbrx HccJreAo sauuft
I IpHpoAHbrx, caHHTapHbrx v nporrHx ycnoellr t ,  .rro6H no-
JIYqI{Tb AOCTATOqHbIC AA'HHbIC T,JIfl AHATIKI}A BO3MOX(HOCTI,
paqr{oHa JrHsar\HH CtrcreM npH rrpoeKTHpoB aHVrn. I r lsyueHrae Bo3_
Mox{Hocrefi parlHoFraJrvrsa\krw cacreM I,IBIIB cneayer npoAo.r_
>Karb npH HX 3KCrrJryaTartHH, FraKanJrHBaf AaHHbre o pa6ore
SJTeMeHTOB Cr{CTenAU. I(poMe rofo, AoJrx(eH [poBoAHTbCfl aHailH3
9THX AaHHbrX C yr{eToM TOrO, r{TO BCe SJreMeHTbr cHcTeMbI
I4B|IB B3aHMocBflsaHbr.  l loaronry npu paunoHa Jr lsar\Hvr H
H3MCHCHHH PC}KI4MA B OAHOM 3JICMCHTC CHCTCMIT LIBIIB rrCO6.
xoAHMo rrpoBepf l rb. .pa60ry ApyfHx s.neMeHroe. HanpHMep, yBe-
JIHIICHI,IC CXOPOCTCfi ABH>KEHHfl BOAbI B UTTQU,TTSTPAIIHOHHbIX
6accer2sax Mox(er yxyArur{Tb KarrecrBo BoAbr, no,uyrl2sMa; trg
BoAo3a6opoe noA3eMrrbrx BoA, HJtv ruApoAl lsavrnqecrHr? KnA
T'a arux HH$n"nlrpar lHoHHbrx 6accer iHoe. Hexoropoe yxyArf le-
Hne noKa3areJrefi orAentHbrx sJTeMeHTOB MO>Ker 6Urt AOTTyCTLI-
MbrM. Hanpnnnep, npa aHreHcHSr.rxaqu u pa6orn HHQulbrpaurr-
oHHbrx 6accef iuos t4 su,rrnrp a\HH B BoAOHOCHOM rOpHsOHTe
MOX{er HeMHOTO yxyAruarbcf l  noKa3areJrb KoJrH-HHAeKC B BOAe
BoAosa6opa, Ho r tpu nocJleAyroi l leM xJropHpoBaHHI{ BoAa 6yaer
HMeTb BbrcoKHe KoHAHUHOHHbIe KarIecTBa.

2.t4

Tar<nu o6paeor'r, paqHolraJn{3arlrrf l  B cncreMax AoJrxr{a
BbINOJIHRTbC'I HA OCHOBAHVTKT TCXHHKO-SKOHOMHI{CCKOI O AHATII4SA
npa o6qsareJrbHoM ycJtoBHH, qro BoAa nof iyr lHTcr BbrcoKoro
KaqecrBa. flpn paqr{oHailvsat\Hr4 cJreAyer o6pautarb BHHM a:f'ue
Ha noJrHoe HcnoJrb3oBaHHe nponycxHof i  cnoco6nocrH BoAoBo-
AOB, MOrrIHOCrefi U nOAarrH gJreKrpoHacocoB npH pex(nMe pa6o.
rbr c xopouuM KnA.f lp" par luoHaJrra3aunu B cucreMax
I4tslIB neo6xoAuMo cJreAr,rrb 3a yJryqrreHneM KaqecrBa BoAbr,
nPelycu aTplrBafl, cHCTeM aTHqeCKHe ee aHaJrl,r3br.'

flosH[reHr,re Kn.[, orAeJrbHbrx oJreMeHToB H eceri cHcreMbr
I4BnB B ueJroM flBJrflercfl eaxuor? saAaqer? cHH>KeHHfl ce6e-
croHMocTH BoAbr H KafiHTaJroBJrolK euuft .

B cncreMax I, IB[B qacro npHxoAr.rrcr npHMeHflTb .Hacoc- -
Hoe o6opyAoBaHIIe AJIf l  noAaqn BoAbr H3 HcrorrnuKa BocrroJlHe-
Hlrf l ,  a raKx(e orKar{HBarb BoAy Hs soAosa6opoB. Heo6xoAHMo
crpeMHrbcf K MHHHMyNTy raKofo noAbeMa BoAbr. cne4yer MaK-
cHMaJIbHo HcnoJIb3oBaTb IIpHpoAHbIe yc/'IoB4fl. AJtfl, cXeMbI caMO-
re.{Hof i  cHcTeMbI I4BNB. f lo I {MeIoI I IHMcf AaHHbIM, noAbeM
BOAbr BHyrpr.r  cHcreuu tr4BlIB ynenzr iHBaer ee ce6ecroHMocrb
Ha 25-750/o no cpaBHeHHro c caMorequoli cucreuofi. B AO.nnHe
p. Aparnn ce6ecroHMocrb BoAbr rr3 canaoreqnor? cHcreMbr
I4B[B I  runa c npeABapnreJrbrrbrM yJryqueHneM KarrecrBa Bo-
Abr orcraHBaHHeM r.r  nocJreAyrouHM xJropHpoBaHHeM COCTaBJIR-
er 0,7 Kon. sa I ut, npu cpeAHer? ce6ecror,rMocrn BoAbr 2 ron.
B paquoHaJrbHo pa6orarcrlr4x cHcreMax I rnna I4BnB c rroAa-qerl eoAbr H3 peK ?r o3ep HacocaivrH H OTKaqrOft ee H3 BOAO3a-
6op9n norpy)KHbrMr.r HacocaMr.r.  Hecxonrxo MeHbIue 2 xon. 3a
I u3 cronr BoAa npqloAtenre BoAbr H3 BOAosa6opoa co cKBa.
)KHHaMr.t cuQoHona. VAerueBrirb ce6ecrouMocrb noltr MO)KHO
np?I paBHoMepHoft no4aue BoAbr'H3 clrcrenrnr IrIBflB c nonHbrM
HCrroJrb3oBaHHeM ee pacxoAa, ycrpol icrBoM Heo6xoAHMbrx pe_
ryJrr{pyrci lrHx erui<ocrefi  (pesepnyapon), opfarrH3aquefi  rJraHo_
Bo-npeAynpeAHTeJrbHofo peNroHra B rrepHoAbr BbrcoKtrx yponHer?
B peKax (np" TTHTaHHH H3 HHx so,q,osa6opoB), a rarx" i ,  ceso-
HbI  cHHx(eHHg norne6nocru R Rore

Paccmorpyr_r.t iotopr. *oilnp.tHbre nyr, parIHoHa JrH3a-
UHH cncrena l{BnB.

3.  PA{HOI{AJ IH3ATIHf l  HBnB npH H3brc ,KAHHfX
H  N P O E K T I { P O B A H H H

THn II cxeMa I,IBNB, a TaK}Ke ee gJIeMeI.ITbI c AeT anfl,Ml4
NU6UPAIOT B 3ABHCHMOCTH OT NPHPOAHbIX I{  CAHHTAPHbIX YJIO.NUfi ,  HX HSiUCHCI. IUi I  NPH sKCnJIYATAI{HH H BO3MO}KHbIX TCXIIH-'{ecKr{K peureHr,rfi . f loeronay ueo6xoAi{Mo Becrn rdeJreH anpaBrreH-
HO prccJreAoBar{r' irr rrpHpoAHbrx yc"rronufi c oAr{oBpernrenuuu



AHAJIHSOM BO3MO)KHbIX BAPHAHTOB TCXHHIIECKHX PCIUCHHfi HC.
TOIIHHKOB BOAOCHA6>XCHNN, BK/I IOqAf l  HBIIB. CNCAOBATCJIbHO,
ylKe Ha paHHHx craAuffx asucxauurt cJreAyer upeAycMarpn_
Barb 6o.nee ruHpoKr,Ie uccJreAoBaHufl, pesyJrbrarbl Koropbrx He-
o6xoAnvro aHaJrnsnpoBarb BMecre c [poeKTHpoBIrlHKaMLr, rrro-
6H sbrgBJrsrb parrr{oHaJrbHbre BapHaHTbr HcrorrHHKoB noAocua6-
N(eHHfl, B rracrHocrH I4BnB. Boaee no4po6no ,cBf3b lr3brcKa-
NUfi c npoeKTHpoBaHI{eM 'I4 poJlb TIocJIeAHero B Ha[paBJIeHHI,I
tlgltcKaHHli H, B qacrHo'crl{, lto craAarfl,M pIgJIo)I(eHbI B rJIaBe. IV, il. 2. Ha caMbrx paHHHx craAuflx usHcNaHHfi r.r npoeKTr.r-
POBAHHfl CJICAYCT ACJIATb AHAJTH} BOsMOX(HbIX IPOCKTHbIX PC.uresaft 'cr4creM I,{B[IB cHarrafia cxeMarlrqnblx, a B KoHrIe
nepuoAa Ha ypoBHe ' fOA.

Ha craAHH nporHo3HpoB aHLrfl r4sbrcKaH ufr s npoqecce npeA-
BapHTeJrluofi pa3BeAKH BbrflcHflercf , B qacrHocrtr, BoSMoX(-
HOCTb HCNOJIb3OBAI{Hfl  AHAJIOTOB ANN OIIEHKH SKCNJIYATAIIHOH.
HbIX sanacoB noA3eMHbrx BoA r{ cocraBJreHr{fl T3A, T. e. coKpa-
IqeHHfl O6reua ustrrcxaunfr, nx cpoKoB eHUOJrHesus H cHH-
)KeHHfl CTOIrMOCTI4, a raKx(e 6onee npocroe, Ho o6ocHogaHHoe

- peureHtne T3A. Tar<ofi MeroA rpr4HnMaercfl no KoMnJreKcHoMy
aranagy HgbrcKaHvtft u [poeKTHbrx petueuufi,.

4. no Bbrr[ EH Hi, 
.lf#;?ilf*ffiJ 

Ec Ko Fo KrrA

Ee.rru xe B cncreMe HtsnB npousBo Atrcfl. rrpeABapnT€Jrb-
Ho_e_y4yrrureHHe KarrecrBa BoAbr, HanpHMep, AJrrr II rHna
HB[B, ro noBbrueHue r, €ur€ 6onee saxHo. f lpnuuuax cro-
HMOCTb nOJrHOro npeABapr{TeJrbHofo yflyqrrreHr.rfl Kar{ecrBa no-
BepxHocrHbrx BoA AJrf l  I I  rHna I4BnB oKoJro l-2 Kon. 3a
I uB BoAbr yAeueBJreHHe no cpaBHeHHro c BbrrrreonncaHHbrM
[pHMepoM MOX(HO noflyrrnrb Ha xaxAufi nporleHT cHr.r]r(eHnfl
xoeQQurlueHra npr{MepHo s 2-4 paza 6o,unrue. KoeQSHqHeHr
nrr onpeAerrrercn ro Qoprrlyne (62) u Ap. Lnn orIeHKH eQ$er-
ruBHocru I4BIIB noJrb3yrorcr raKxe xoeQQnqneHronr atpQer-
TLIBHOCTV Tlr, XOrOprrfr [peAcraBJrfler orHotueHHe pacxoAa Bo-
AbI, noJlyuaeu-oti BoAosa6opoM 3a crrer unQunurparlnoHHbrx co-
opyxeuuli AQ, Ko tsceMy pacxoAy no4osa6opa roAseMHbrx
BoA Qs. Sror xoeQQaqneHr onpeAerrnercf l  no QopvryrraM (64)
H  ( 6 5 ) .

Cnelyer r{Merb B BHAy, qro B cBsgu c nocrynJreHr.reM HH-
QHnrrpaquouuofi  BoAbr r4s 6acceftuoe, cKBax(HH, KaHaJroB, a
TaKX{e C HSMeHeHI{eM nOJIO}KeHHf l  AHHaMHTTeCKOTO ypOBHff  y
cKBaxHH r{ co.[porraBJreHHli npn BXoAe B cKBax(HHbr AoJrfl pac-
xoAa no4osa'6opa 3a cqer ApyrHx HcrorrHHKoB nocrynJreHHfl
BoAbr Kp_oMe unQuntrpaquoHHbrx coopyxenufi 6yaei H3Me-
HflTbcfl. Kponae roro, ueo6xoAuMo HMerb B euAy HgMeHqHBocrb
fiocrynJreHr{ff BoAbr Hg uusu.utrp arrHoHHbrx coopy)KeHnfi, a
TaK)r(e r.rsMeHeHna yponHefi noA3eMHbrx H noBepxHocrHux BoA.

TetrperuqecKue pacqerbr xoeSQurIHeHToB rr n r la.6o.nee
HaAexHbr Alrfl, rpocrbrx yc.nonnr:r. Eonee crporo Qoprvryny (58)
MOX(HO nPeACraBHTb B BHAe:

rae xQnotr -- .(orIIOJIlHHTeJIbHbre fiSMeHeH[tr npr.rToKa iBo[Abr B no4osa6,op a
oBff3r.r-c pa6omfi unQu.nlrparluouHbrx coopyx6.uufi.

flprn HepaBHoMepHbrx pacxoAax rauQunmpaqr{ongbrx co-
opyxreHzfi 14 no4oea6opa xoeQQnrlH€Hr rlI,I, KaK npaBHJro,
yxyArxaercs 14 ce6ecroHMocrb BoAbr yBerHrrHBaercfl. l lpra

pble MoN(Ho paccrrnTarb no KapTe rnApolrsofunc, ilocrpoeHHolt
IIo AaHHUrrr Ha6trcAeunfi 3a poKr.rMoM [oAseMHbrx BOA. B eronr
cfiyrrae pacqer.SgeQ$HrIHeHroB rlu H rls A€Jraercfl ro soprrry-
JraM (120) H (64). V,nyqu.Hue srr{x xoaeQHrLHeHroB Mox(Ho
[_oflyrrarb AJrfr pasfir4rlHblx yc.nonurl pa3fiHrrHbrMH , CnoCO6amU.
Hanpuue!, AJrff oAnofi cucreuri HBIIB yfiyquenue KflA
rlu Ao 0,7 nonyqeHo B pesyJlbrare ycrpoficria AonoJrHr{reJrb-

( 120)
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HOro BoAO3a 6o.p_?. Ha ocFroBe A:fl€lrr4sa coorHorlleuHfi AedHroe
l?. -9:I:]:ju (-58) . Be.rruq'Hbr pacxoAa soAosa6opoB r.r r{H,
QHJIbrparlHoHHbrx 6accefiHon, a raK)Ke yrerrKrr B ciopony flo.f lylreHbr Ha ocHoBaHHH AaHHbrx sa6npAeHnfi sa pex(r4MoM noA_seMHbrx BoA H pa60r-ofi 

:ojppKesuft. flpnr pr,{"o"u rrftsa\Hllyl(asaHHorl cucrbuu I4B[B 
^'6"tni 

ranonoroBaHbr AonoJrHH_Te/rbHbre MoulHocrr,r HacocHori crauqHH 14 nponycKHafl cnoco6_HOCTb AJIHHHOTO BOAOBOAA AO TOPOAA.

5. YJIYqIIIEHHE KAqECTBA BO,qbI

I(a,recreo noBepxHocrH_brx BoA cJreAyer alallr4gwpoBarb, Ha.-rrHHar c HcroqH,i(a I,{BnB, no Bcex eio coopyx(eH'rrx, BKJrrOr-qafl H BOAOHOCUnifi rop'3.Hr. paccnaoTpr{M ycJIoBHff r{ B'3MO)K-HOCTH yi lyqueHHf r{asecrBa BoAbr B CrACrenrax I, IBnB 
";t ; .JIHqHbIX 3T 'ANAX.

BCSAC B I(AqCCTBE I4CTOqH}IKA
ocTHbre BoAbr. B pexax, o3epax
ccroflHafl or 6epera H Ans pa3_

loAbr, nocryrrarcueli e no4oea6opoTJll{qaercfl no MyrHocTH' no KoJluuecrny nJrartrKTo Ha H apyr",i,[oKagareJrflM. Oiu nasHbre BbrflBJrflrorcfl no rHApoJIorHrrecKHM
MaTepHaJIaM' TeoperHqect(t ' tM pacqeraM, a rJIaBHoe -, noHaTypHbrM crar_u{ouapHbrM ua6nrcAeHHflM. Ilosrovrv nu6opyrracrKa n rnyluHbr, c r{oropbrx 6yayr noa"ynu"" 

"o".pxHocr-Hble BoAbt B BoAolpHeuHlrk, flBJrfleTcf eaxHoli eaAa,reli npr{

i  
" ,  

noBepxHocTHbrx BoA rdo-
icnJryararlHu cucreM I,IBnB
BoeMo)KHo TaKx{e npooa4urr*

lHHTapHbrx MeponpH srnft ArrflyJlyjlureHHf r{aqecrBa r{cxoAHbrx nonepxHocrHbrx BoA.
_ Ka'recrBo BoAbr g r.us,un*parlHouHoM 6accefiue yJryqua-ercf l  KaK B caMoM 6accefise, Tar( \  rp'  6rgorpau*" qepe3
rrreHKy H saKo/rbMar'posaHuHrl cnort n6cnu. Bt;; ; ;pe6'sa_
HI'I f l  BoAbI B 6accefiHe npoAoJIX(aeTcfl  or HecKo.r-TT.T.Lr.! .  rre^11D !!n
IIecKorrbKHx cyro*. B 

-soAe 
uHQu.rrnrprr{"";;;;^^ 6;;ffi;IJTaHKTOH pa3B,Baercfl B aepo6uux yinonraax. np, 

-HaIrHqHH

aBrorpofuux MHr(poopraHHsMoB Ha cBery (6accehurr orKpbr-*te) yBeflHrrnBaercfl r(oHqeHrpauur x"cnop,iau. n p.urynrrare
)KHSHCACflTEJIbI{OCTI'  OP.AHI,I3MOB H YBCfiHqCHHfl 

_KHCJIOPOAA

NPOHCXOAI{T 9HCPTUIIHOC OKHCJICHTAC OPrA HHKH B BOAC. HO N iO)KE BPCMff NOA BJIPIf lHITCM >KH3HCACflTCJIbHOCTH OPTAHH3MOM
CHHTE3HPVCTCf l  OP.AHHKA C NOruIOU{CHHCM PASJI I {qHbIX BEUIECTB.gactr rpaanot*. pacrBopeHubrx, Berr{ecrB nofJrorqaercf nJraHK-roHoM, xoroprrH 

^e 
sua.i,,re',,ri:Hori .r*n.iri^";;;;i i lrn AH(J.
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[Ipu $unrrp agr4 qepes nJreHKy saAep)KnBalorcfl BsBeIIreHHEile

BeuIeCTBa, B SHaIIHTenr,HOft  CTei leHH MHKpOOpTaHH3MbI t4 He-

KoTopble BpeAHbIe BeII lecTBa, pacrBopeHHble B BoAe. Kaqecrno

sO4oi s 6aicef tHe IagMeHfleTcf TaKlKe c yBeJIHqeHHeM rny6I ' tHl t :

JIeToM BoAa MeHb[Ie nporpeBaeTcfl, a suN'IOfi MeHb[Ie OXJIa)K-

AaeTcf. .  fny6uHa BoAbI B 6accef ise BJIHf ler  H Ha pa3BHTHe

IJIaHKTOHa, TaK I(aK MeHfeTcf l  ocBeu{eHHocTb' '  TeMnepaTypa H

MyTHocTb BoAbI.  Cxopocru QHnmpaII I4H B 6accef isax pas,r t l ' Iq-

Hbre _ 0,5-3 vr/cyr, rrTo BJrHfleT Ha cTeneHb orrHcTKH eOAbI.

Perynupyn pasBIaTHe nJ IaHKroHa,  o6pasonaHHe 14 paBHoMep-

ubcr l  pacnpeAeJleHl{ f l  nJIeHI{H, rny6uny 6accef iua H cKopocru

Hbrx 6accel l rHax H3MeHeHI, I f l  B BoAe 6l tnu cJIeAyIouHe: oKl lc-

Jlretvlocru KMnO+ c 17 ,3 Ao 4,6 ur1.rr i  N Ha c 0, 14 Ao
0,17 nrr/;r; NOz c 0,04 nr/n Ao cJIeAoe. B nepBoM cfiyqae yry'I-
ureHHe KaqecTBa BOAbI t IO npHBeAeHHbIM noKa3aTeJIfM noJly-

Abr [of lyrraeTcfl ,  I Io-BHAHMoMy, sa crler 66nnurux Qnnltpa[u-
oHHbrX CeofiCre AHa TpaBflHbIX 6acceIlHon, a TaKX(e H3-3a
csoficre $nntrpyroi l Iero MarepnaJla. HeAocraToqHoe oKHc/le-
HHe aMMHaKa npu $unbTpa[HH rlepe3 rpaBflHble 6accet?Hot no-
f lyqaflocb no BceM npH3HaKaM v34a HeAOCTaTOqHO'|O KOJIHqe-
crBa KHcJIopoAa, a TaKx(e paSBHTHf opraHH3MoB npa 6naro-
npHflTHbIX ycJIOBI{f lX B nOqBeHHOM CJIOe H TpaBflHOM nOKpOBe.
B pesy"rrbrare HHTeHcHBHo BbIAeJIflJIHcb npoAyKTbI N4era6orns-
r r a  r t  n 6 a  r r . t F o  r r r r n r  r \ , T r i r r r r . | q r ^ r r T [ r a  r r n n a I J l , t r e f , t I - T  V n f f U l f f e f f  f , f  p  K A -
l v l c t  t L  y c r a r d r C l r  ( l r / l r r w l )  v  r  r v r t r H q r v r q t ! v  v I / r  u r r r r u r ' ^ v r .  v  w r J  . . 4 v ^ r r r v

qeCTBa BoAbI npu Qu.nrrp a:q:avt qepe3 rp aBflHbIe noKpoBFI
rpe6yer Aanruefiuux I4cc/IeAonaunfi .  B rpnMepe clIcTeMbI
I4BnB e r.  I IsHKKay, Kcrarn, ue 6ut.no 3oHbI aspauull ,  Bax(Ho'
rO SJIEMCHTA A.II f l  YJIYI{IUCHHfl KAqECTBA BOAbI.

HenocpeAcrBeuuo noA 6accefisoM Mox(er HaxoALITbcfi solla
aapauun HnH vpoBeHb rpyHroBblx BoA. B nepBoM cryqae no
HeKoropbrM AaHHbrM ttpoucxoAur 6o;tee eHeprutlHoe oKHcJIeHHe
opraHHKH H saAepx(HBaHHe MHKpoopraHIl3MoB. f loetovry IreJIe',
coo6pa3Ho,  qro6u 6accef ts t t  pa6ora lu 6es noAnopa,  a noA
HHMH 6un 6u cnoft soHbl aepauuu xorr 6ut ua 2-3 u.
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B BoAoHocHoM ropusoHTe yflyqIIIeHI{e KarlecrBa BoAbI rtpo'
HCXOAHT nO pasHbIM nOKaSareJIffM:

reMneparype unsunrrpaqlaoHuofi noBepxHocruofi  BoAbI'B
BOAOHOCHOM CJIOe, KOTOpafl MOXeT BbIpaBHHBaTbCfl,  r ITO B OC-
HoBHoM 6y4er BaBucerb or reMIIeparypbl noBepxHocruoft BoAbI
Lr BoAoHocHoro ropHgoHTa, paccroflHHff kr BpeMeHI{ npe6una-

ryHfl uHQunnrpaquonuor? BoAbI, a raKll(e . or Apyrux ycl_gaIt
3ro cJreAyer yqnrblBarb npu npoeKrHpoBaHI{H cncreM I4B[B
H,, B r{acTHOCTH, nO aHaJIOraM.

CaHHTapHo-6axrepuoJtoruqecKl{e noKasareJlH. f lpaxrnxa
B CCCP 14 sa py6exorr,r rroKasbrBaer, rrro s 6onruuHcrBe cJIy-
qaeB npn QHnrrpa4Hu B BoAoHocHoM ropl4soHTe KoJII4qecrBo
MHKpoopraHr{sMob n eoAe 6rtcrpo yMeHblr laercff 3a cqer orMH-
pattrn H aAre3w; B pesyJlbrare o6stqHo I43 eoAoga6opoB BoAa
floflyqaeTcfl c no/ro>KHTeJrbHbrMH caHI{TapHbIMH noKaSaTeJIflMH
qncJra xonoHur? 6axrepHfi (npn noceBe B cpeAe MnA) H KoJIH-
uHAeKca. Olnaxo Bcrpeqarorcfl cJryrrau, KorAa BoAa IIo orHM
[oKa-3areJrffM noJryqaercfl Hrrx(e, rreM no |OCT 2874-73.
B gTHx cflylraflx npov3BoAflT flocJleAylouee yfiyqureHue Kaqe'
crBa BoAbr, o6H,rHo xJropupoBaHr4eM, a raKx{e npHHHMaIoTcfl
Mepbr x 6onee HHreHcHBHoMy yflyqueHnro BoAbr Ao nocrynJle-
Hkrfl B BoAoHocnufi ropugoHT. ,

XuunqecKne noKagaT€Jru; Xuuuqe cxvttt cocraB ucxoAuofi
BOAbI B BOAOHOCHOM rOpHSOHTe MeHreTCfl Ma/rO H B OCHOBHOM
ga crreT cMerxHB aHHr c ecrecreeHHofi ltoAgeMHofi eoAofi.

Eonrtuoe BJTHflHHe Ha KaqecrBo BoAbr B BoAoHocHoM ropu-
goHTe oKa3blBaror roKcHrIHbIe o6ulecaHuTapHble u opraHoJleil.
THqecKHe pacrBopeHHbre BeulecrBa B r.rcxoAHofi BoAe. Bolo-
HocHbre ropu3oHTbr o6H,rHo o6.naAarcr orpaHuqeHHbIMH cop6-
UHOHHbIMH BOSIvIO)KHOCTflMH H JIHIIIb HeKOTOpbIe KOMfiOH€HTbI
MOryT flepexoAHrb B HepacTBopHMbIe coeAHHeHHfl H saAep)r(H-
BaTbcfl  B BOAOHOCHOM rOpH3OHTe, HanpHMep CBr4HerI rIpH ero
nepexoAe B ocaAoK H To npu He6o.nrurux flpeBbnrreHr{flx rro
KoHrIeHrparryrrl B HcxoAHofi soAe cpaBHHreJIbHo c nAK.

BoAonocuutfr, ropusoHr npr4 KparKoBpeueuuux sarpssHe-
HHflx LI npH HeBbICOKHx KOHII.eHTpaIIHffX Bpe,iI-HbrX. Berrr.eCTB
cpaBHure/rbHo c n,4K qBngercs 6aprepoM, r.  e. npu onpeAe-
JIeHHbrx ycJroBHflx [poHcxoAHT KaK 6w pacreKaHne - cHax(e-
HHe KoHrleHrpau.uw BDeAHbrx BeurecrB, H B BoAo3a6op BoAa
Irocrynaer c KoHueHrp auraefi BarpflsHureJrfl Hr{x(e nAK. Pac-
rrerbr 6aprepnofi  ponn npor,rsBoAflT no Teopr{H MaccofiepeHoca.

Koraa un@nnlrpaqHoHHbre 6acceltubr H BoAoHocHbrfi ropn-
sOHr He CIIpaBJIflrOTCfl C yfiyqueHHeM Kar{ecrBa BOAbr AO Tpe-
6oeaunrt |OCT 2874-73 c yueroM xrropupoBaHuff,  ro npous-
BoAflr npeABapureJrbHyro BoAonoAroroBKy, u, ecilLr rpe6yercn,
[ocJleAyrcqee yflyqu]er-rne KaqecrBa BoAbr. PaAnraJrbHbrMu AJrn
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tlonyqeHHfl HcxoArrblx noBepxHocrHblx BoA B cooTBeTcTBHH c
rpe6onaHnfMu K HcroqHHKaM xosqftcrBeHHo-nnTbeBoro BoAo-
cua6xeuus (FOCT 1.3.03-77) rBJrf l Iorcr caHr{rapHbre oxpaH-
Hbre MeponpHfrTafl.

6 .  C O X P A H E H H E
BOAO?AEOPHbTX H

H YB EJI HII EH H E PACXOAA
NOTJIOUArcIIIHX CKBAXH H

BoAosa6opunte 14 nofJlou{arculne cKBaxI{HbI B pe3yJlbrare
HeparrHoHaJrbHbrx cnoco6oe 6ypeuun, n cBflgt{ c HeBbIcoKI{MLI

QHntrp aqHoHHbrMH ceor?crnaMu BoAoHocHbrx nopoA, a raKx(e
HeparruoHaJIbHbrM o6opy4oBaHHeM BoAonpueuHor? HX rracrn
Moryr AaBarb He6onuurHe Ae6nru. ParrHouaJrbHbre cnoco6ut
BcKpbrrufl BoAoHoc.Hbrx ropoA vr cnoco6u o6opy4oBaHufl r.rx
Qunmp aMu onucaHbr B cneuHaJrbHblx pyKoBoAcrBax. Taxxe
onucaHbr Lr cnoco6u ynenaqeHr{f l  pacxoAa cKBa)KHH B doAoHoc-
Hbrx [cpoAax c HeBbIcoKr4MH QunnrparrHoHHbrMH ceoricrs AMH,
B rracrnocrlr, flyreM BgpbIBoB, irpoxoAxoft 6oarruuu AHaMer-
poM c 3acblnxofi o6parHblM SHnlrporr,t B MeJrKo3epHucrbrx Bo-
AOHOCHbTX ropH3OHTaX.

OAnpru Hs BHAoB pauHoHaJrH3arIHH no4osa6opHbrx H no-
rJrou{aurlHx cKBilr(uH rrpu yMeHbrrreHHH co BpeMeHeM r{x pac-
xoAa flBJrffeTcfl 'cooTBeTcTBeHHo BoccTaHoBJreHHe r{x pacxoAa H
npHeMucrocrn, rrro BbInoJrHrercfl p aoflurrubrMr{ cnoco6auu
B 3aBHCHMOCTH OT rrpHqHH, Bbr3BaB[rHX yMeHbrueHHe pacxoAa
v npHervrHcTocTH.

r{acrr arr{x cnoco6os o[HcaHa B rJraBe
cuoco6nr onucaurr B cfleuuaJrbHbrx KHHrax.

7.  yJ lyqI I IEHHE HEnOC,pEACTBEHHOTO nHTAHHt
CHCTEM HIBI IB H3 PEK

3Ha.rnreJrbHafl qacrb cucreM I,IB[B noflyrraer rroAnr.rrbl-
BaHHe He roJrbKo LrB cneuuaJrbHbrx coopyx{euuft, Ho npu HH-
Quarrpawrr HerocpeAcrBeHHo vr Hs peK. f lpu eroM pycaa peK
r{acro 3aHJrHBarorcfl, conporr{BJreHHfl npu nuQHJrbrparIHH BoAbI
yBeflHrlHBarorcff H BeJIHrrr{Ha raKoro nHTaHHfl rroA3eMHbIX BOA
coKp aIuaeTcfl.

A,ns BoccraHoBJreHHr SH.rrmpauHor-rHbrx ceoficrs cJreAyer
BepxHIoIo SaHJIeHHyIO qacTb pycJra peKH yAa,rrflTb HJrr{ pbIxJII{Tb,
yrlHTbrBafl, qTo r(oJrbrvlarr4pyrcu1ufi MeJrKo3eM yHocr{Tcfi eoAofi
npH ' reqetrPlH peKH.

VIII,  a Apyrue

xxi,



Puc. 50. Cxeuarnqecrnfi paspes no
JTHHHH no4osa6opon

I - BoAoHocHHe necgaHo-rpasufi-
HbIe or toxexHq; 2 -necrral r r {Ku;

3 - rn,H;rir

Pnc.  51 .  Cxemaruqecxnf t  n lan  cn-
c r e M b r  H B n B

I - HHd)HnbrparIHoHHble 6accefi  nrr:
2  -  6eper  o3epa;  J -  ru4pou3e.
r H n c b r ;  l t - o S e p o ;  H a n p a B t e H H e
TeqeHHff [oA3eMHbrx Bo,q, noKa3aHo

crpe.nxofi

llpuuep lI. cu'creMa HBnB ;p?cfl'orro)KeHa oKorro o3epa Ha sJraoo B,oJr-
HHcTofi MecrHoorl{, nopocuer? B ocHoBHoM xBor?HbrM JrecoM. floqna - uec-
gaHar, xoporrjo npoHHuaeNraq.

F f  a  r t t r  o ^nv^r i (a J ' - ia\e i r1c i l rJ i i i i 'u i jb ic i juAbi  i ipHypo. ieHbl  K nger laHblM
OTJIO)KEHHflM MOUIHOCTbIO BMCCTE C NP.O.CJIOflMH TJI'HHI,ICTbIX

SanaAHori qacrr{ Ao 50 M, a B BOCTOTTHOT? - Vvregbrrrarorcrr
6es rrr.rHacrbrx orJro)r(eunri (puc. 50).

BoAouo'cHblft ropru3onT noAcrHJlaercfl He curouHbrMH rJrH;HHcrbrMH orJro.
)I{gHHflMH.. fl'o.u, rHrHiMH Ba.Jletaer HatropHbr'ft BoAonocHblr:r fopH3oHT B nec-
qa'HIIKax' C KOTO'pbIrMH lpyHToBble BOAbI, IIO-IB'HAI-IMOMy, LIMeIOT fHApaBJIH.
rleoKylo cBfl3b, rIT'o AOKaSbIBaeTcfi K,oJIeSaiH'IttM'H yp'oBHeft B 'peX(HMHbIX

cKBs)KH:Hax. VponeHb rpyHToBblx BoA orMerreH Ha rJry6nHe 2-6 u. KosS-
Ququeur Qu.nrlpaqulr BoAornoc,Hofo cJrol Kofle6,rercfl B n,peAeJrax g0-
90'rvr lcyr, yAerrb,Hbrf i  te6ur c'KBazKHH BoAo3a6opa - or 0,b Ao b-10 nic.
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(c rpanneu)
OTJIOX{EHHfi B

Ao  30  M,  Ho

Paunure B cHcreMe I,IBIB (puc. sl) pa6,ora, BoAosadop I, noJry-
uatoult'tti BoAy H3 cKBalKI'IH c rloMoulbro cuQoHa. Bo4a ,us osepa {HaKaqH-
BaJracb B r.rnQH.nrr,parlHoHHHe 6accefiHu; KnA 4n BoAbil, ,noAaBaeMofi B
6accei i l r ,  cocraBJrrJr or(oJro 0,4s, r,ns nonbrrr-reHHff KI14 

.HHoHnbrparrgoH-

I lbrx datccel?Hos Bblcrpoert Hosrrf.r  no4osa6op r4s cKBa)KHH III  (puc. El).'  
Cxea)KHHbl 6ypri.rrrrct r/ :600-800 MM poropHbrM cnoco6ovr c o6parHofi
nponaunrofi .  @Hnlrponan 'KoJroHHa 6una K?p,KsC,HOCTepxHeBoro rgna c
.rrpolB,ofl,oq,n,ofi o6,uorr<or?; AHa,Merp - oKo/ro 200 rrl *r Anuna g_15 M; cKBa.
)I(HHrH,ocrb 17:-20010. Orlnlr,poua, KoroHHa o6cunanacb oAHo_AByxcnofiHofi
rpanur?uofi ga'cunxofi. flpru ,r*o" Qu.nnrpe y4e.nrnnrt Ae6Nr cKBax(HH yBe-
JrHrlrrJrcff n '1',,5-5 'pa3 no ,qpaBHerHHrO C paHee cyulecrByrourgMg. HOSUft so-
4osa6op III no cpaBrteHHlo c ilpe)r(Hnrvr 6un Kopoqe rr cKBax(r.rH B HeM
3'HaqHTeJIb'HO MeHblu,e, Ho yAeJrbHafl uoAaqa Ha I rra anuHbl ero [oflyrlilnacb
B HecKoJrbl lg rp?3 6o.tt  ute, qeM Ha nrpelKrHeM eoAosa6ope.

B uur,pu.rrutpaq,lloH'Hbte 6accefinn' Aotto,'rHnreJrbHo BoAbr He noAaBa.
Jlocb' Ho I{x KnA q" yBeil l l l lurcff  B 1,5 pasa, a xoaSSHrrHeHT eesercrHn-
H'o'Q1:14' Tla TaK)K€ yBefiHqli"lcq eule na 2570. IIp,H ycrpoficrne Ao,[oJrHHTeJrb-
rioro BoAoea60pa III 6stta Aono.rrHrrre.rrbHci BKJrroqeHa HeAOI.ICnOJrb3oBaHHaf
MoruH,ocrb coopyrxeuurl u o6opy4onaHne, ,Ho, r.[aBHoe npaMeHH"[H paIIHo-
HaJrhFroe rcoBpeMeHuoe o60p![orB8Hue. Haupunrep, ToJIbKO 3a cqer KnA
llu no.r luer{a gKo}ioMtrrr nopflAKa 50 rurc. py6. B rol.  ce6ecToHMocrb BOAbr
II3 BoAo3a6opa II I  \4BIIB no"rry,rsna 0,92 Kon.3a I nns eoAbr rr oKynHJrcf l
gToT BoAo3a6op I}pn lpoAax<,uori croHM,ocrH BoAbr 4 xon. sa I Ms aoAbr.
sa 2,2t foAa. Sror npuMep noKa3brBa,er BblcoKyn eQSeKT[.rBiHocrb yMe-
noir ,pauH,oHaJru:3ar\u\. Kporure sTofo noJryrlgHg AOIIOJTHHTeJIbHO oKoJIO
30 000 u3/cyr BoAbt rKoItAHII l IoHHoro n""uauoao KaqecrBa, gro, KoHeqHo,
yJIyquII{JIO calIHTapHbIe ycIIoBHn, a or srof o gr(orroMHrrecKaff rleHHocrb,
KOHeqHo, yBeJIHr{HJlacb.

f lpnuep rpHBeAeH ts  ocHoBHoM no AaHHbru pa6orn t4 l .
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I,
NPHJIO)T(EHHE II

l lonnurfi aHaflr{3 BoAbr

flon,it,urrt arrtaflHs B;oAbt Ae/taercfl B rcooTBer,criB,H:H
rocT 2'874-73.

NPHJIOXEHHE III

CoxpautenHufi alailvs BoAbr

I - r , ^ " t  ^ . A 1 1 6 d " r ^ r ' , " ^ r ,i l |p,n uuKrpd,i-tlclfriu'ft i arHaJIIi3e 'BoAbI orIpeAeJIg[OTCfl: TeMne,paTypa, "c;
3.aIgJLnpu ,*2A"C r rroAofpeBaHr.re BoAbr Ab +00"c s 6annax-n!"unry. np,u
+20oc, n 6annax; rl'BerHocrb B rpaAycax,'"r/r' rMyTHocrb, MHHepaJr,H3arIHfl,

9l_, so?-, Hcot, ca,"*, Mgr+, (-Fru:u (no ,pasno,cru), )Kerre3o (Fez+ u
Fet+), .- a3orncrafl KncJrora (NOz! a3orHafl Kr.rcJrora (NOr), 8M-
KaLJNHa),- 

cno6ogrHurfr KHc.nopoA 02, oKHcrrreMocrb 1n-p,,riH,raiidrua"i,uzr L,oz - ,c,B,o6oAHrafl'; a raKx(e, ,ur-gt<n/n: o6qag x(ecr,,Kocrr, xa,p6o,HaiJ
Hafl xecTKOcTb.

c rpe6'o,naHHflMLI

C N H C O K  J I H T E P A T Y P b I

l. Anexcees B. C., Fpedeunuron B. f., Acrpona H. ,8. fu4poreoJroruqe.
CXOE O.6OCHOBAHHC MCTOAOB BOccTAHOBJICHHfl  npoH3BoAHTeJIbHocTH eKBax(HH
Ha BoAy. I / t . ,  BHI4H BOAI 'EO, 1979, c. .  91.
2. ,Auexceen B. C., I(orurvryHap I'. M. Pac.rer BoAo3a6opHbrx cKBa)KHH c
yIIeroM pa6orn BoAOnoAteMHoro o6opy,uonaHvfl. Hayu. rp. | .BHAkI
BOA|EO,,19'7 '7,  nnn. 63' ,  c.  59-66.
3.  Apuen A. H.,  Eouenep O. M,,  ,J lanuHrr H. H. n Ap. f lpoexrupoBaHHe
no4osa'6opon noA3eMHbrx BoA. I Io4 pe4. @. M. bouenepa. -  M.,  Ctpoft-
vs1ar, l9t7'6,'c. 2'92.
4. ,EepRaHoB rB. l l{. u Ap. HcxyccrneHHoe nonoJrHeHne noA3eMHbrx BoA B
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roAa B fAP). - O6ao,p uH,$oprvr. / UBHTI,I MnH>ru.uxoMxo3a PCOCP,
cep. BoAo*ra6x(eHne Lr r(aHaJrH3a(Hr,  Bbrn.  I  (  14).  M.,  1979, c.  3-49.
6. EoroJrr,o6os K. c., Eypuax T. B. onpe4e"ueHne rpflsee'MKocru uH$Hnr-
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9.  Eovenep Q. M.,  J lanunn H. H.,  Opa4oncxan A. E. 3aunra noA3eM.
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